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Y receptor antagonists and as agents for the treatnent of various
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detail, noweb ospisize conpounds of this invention are usefullqgmﬂ%&ﬁﬁagptide

cardi ovascul ar 10 disorders, central nervops syst em di sorder s, { 3dtt8080i ¢
di seases, and the |ike. Background-Art Neuropeptide Y (hereinafter
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i solated from porcine brain by Tat ePBSECREPBION n 1982 [Nature, 296: 659
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for the treatment of various kinds of cardiovascular
disorders, central nervous system disorders, metabolic

diseases, and the like.

Background. Art

Neuropeptide Y (hereinafter referred to as NPY), a
peptide consisting of 36 amino acids, was first isolated from
porcine brain by Tatemoto eg al. in 1982 [Nature, 296: 659
(1982)]. NPY is 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.
That 1s, 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 system. It is known that the
contlnuous intracerebroventricular administration of NPY
induces obesity and insulin resistance based on these
actions (International Journal of Obesity, vol.19: 517
(1995); Endocrinology, vol.133: 1753 {1993)). 1t is also
known that NPY has central effects, such as depression,

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

I nds of



in the tonicity of the synpathetic nervous system It is known that
peri pheral adm nistration of NPY causes 5 vasoconstriction and enhances the

activities vasoconstricti ve substances such as nor ine
(British ou‘r’ﬁyﬁ%f Phar macol ogy, vol.95: 419 (1988)). It ié@?ﬁ(@%*ﬁ

reported that NPY could participate in the devel opnment of car dﬁ?fﬁ ]
hypertrophy as a result of the synpathic inulation 10 ( Proceedt 5 2004
Nat i onal Academ c Sci ence USA, Vol. 97, 1595(2000)). On the other hand, it

I s reportedvidlal SIRY379 (alew6 ) | nvPhyeter| ihcthePet DpMelry)CRPICoéxs et Al
hor nrones and growth hornone, sexual behavior and reproductive function, 15

gastro- i nt estiittal nopéeplinephiimecinceympaittie thc ehdihgmasid e ansval eeldol
preference (Life Science, vol. 55, 551(1994) ; The Journal of Allergy and

| mmunol ogy, imolthel GioniSR4y( »E98he Sympathetic IETvadS(4PP8en. NPYthag a
vari ety of pharnmacol ogical effects which 20 result from NPY binding to the
NPY recept okaowll hethhRY peaxtipleerpdpt iadmsinlstiradiin pepfi dNPYY aPd@uses
pancreatic pol ypeptide also bind to the NPY receptors. It is known that

t hese pHar nueslicapnatricitdoms and nedhanerehHy the axttivitbes abfl eather
five receptor subtypes with or without 25 synergistic interactions. (Trends
i n Neurosci vasoconstrictivaosubstances/ sndh assnorepidnephiine t(BxrLebshal
ef fect mediated by NPY Y1 receptor includes the remarkabl e orexigenic

ef fect (Endovan®l of Pharmacelooy./ Nabo8h;: Hddodliass bpy, ik .isvdalso
01/ 14376 3 PCT/JPOQ 05427 141, 1011(2000)). Further, the Y1 receptor is
reported torepentr@| thati NP¥hgondid parbicipate tn. the| deved ot 1083)

’ cardiac hypertrophy as a result of the sympathic stimulation
10 (Proceeding National Academic Sclence USA, Vol. 97,
1595(2000)).

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

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

NPY has a variety of pharmacological effects which

20 result from NPY blnding to the NPY receptors. Other NPY
related peptides, including 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

26 synergistic interactions. (Trends inNeuroscience, vol. 20,
294(1997)).
¥1l: It is reported that the central effect medliated by NPY
¥l receptor 1ncludes the remarkable orexigenic effect

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



Brain Research, vol. 859, 361(2000)). In addition, the pressor effects
medi ated by the strong action of 5 vasoconstriction in the periphery by NPY
s al so rep® o376 0 be nedi ated by Y1 (FEBS Letters, vol. %/J]Jog/%g{zg%);
Nature Medicine, vol. 4, 722(1998)). Y2: It is known that the iTnhibitory
effect on the release of various neurotrgnsmtters in the synpathetic
nerve 10 endings |Is nediated by the NPY Y2 receptor (British Journal of
Phar macol ogxl, vol.. 102 4151991); Synapse, vol. 2, 299(1988)). In
periphery, RB¥:c29ddL2009Q9 )i ctimrbhenl.othe ¥asreicaptons defepmnted to

directly or Vi’af thg C n:tlrol of release of various neurotransmtters (The
Journal ~of PRarHEE V&gy Ranpie By fnd padin( Nefarogemaks 2580 52861993 ) ;

B631992), BebhiolheaSUEaR, ofo PhaLpRCoLogy K8l 100, LO0(S00)) I
, p ts *a ues i tion, the
Secroti on I RECREFas FEEPRESL TRRLAERG Y| S thapor S6HOPE | 14GHLODLY rt oOf
Pt TeCq o g ahpskE ofiah 150k, e fn b S b DL
15, 2520, 1050g) bEUm Ak Ae B RSl e BTeall 1000 FOBll Ueg, VoL 28
pressur e anpdge; Mete 1R B4 G28h 158830 ooy and Experi mental
ThS22L Skt Skl B D AR B S L B e
G ond (o ety " PR ami oI YE° eiBiaBLRLe it
: 10 endings 1s 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 Therapeutics, vol. 261, 863(1992); British
Journal of Pharmacology, vol. 100, 190(1990)). Inaddition,
inhibition of 1lipolysis in adipose tissues is known
{Endocrinology, vol. 131, 1970(1992)). Further, the
inhibition of ion secretion in the gastro-intestinal tract
20 1s reported (British Journal of Pharmacology, vol. 101
247(1990)). |
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 Y3 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);



Experi mental Therapeutics, vol. 244, 468(1988); Life 5 Science, vol. 50,
PL7(1992)). Y4: NPY Y4 receptor has high affinity for pancreatic .

pol ypeptide, The rel ated pharnacol ogical effects reported to be nediated
by the Y4 r 8¥QPVE37¢ ncl ude the inhibition of pancreatic secrRET/IOASHT7t he
gastro-intestinal motility 10 (Gastroenterol ogy, vol.85, 1411(1983)).
Further, it is reported that NPY enhances4the secretion of the S%Lﬁlﬂ 004
horrmone in the central nervous system (Endocrinol ogy, vol. 140,

15 stimul ot SO EREuNE o4 SESPRd o FEFRe S, 1T 15 Khgney  thae
QEEI 'eg F?;&E&i"i’;@éz‘?ﬁﬁ%ﬁ?z et .%}éé%}%%%ﬁ?‘éﬁf%?'ftsﬁ'eﬁe?iil%?ré'ﬁﬁ?@
(Nat ural . Migfsci ne, 20 vigtFé WW éar roch Ny : aggﬁfe‘a&?’:‘lﬁex qRA
Ther apet i cs, eber i4Atals TsrietaCler BT PO AIY, HERLITERNG o ite

reportedg o gl vegohn @ Ir i 8¢ ypoglicenic effect caused by NPY
(British 5?]0u§ng{:eﬁl\oﬁf1é 25 I% ar %adcjoler?g?(, flvoF.)r,IZO, 1335(1998); Endocri nol ogy,

vol. 139, 3933(19K8Y) - v4 \Pedepebr© f@oh&g@t&fgmﬁ %%&'d:gﬁﬁﬂﬁrﬁaﬁqjo%al

hypertrophy as a result of the 'synpathic accentuafion ProcCe
Acadeni ¢ Scig639pePtidel - Phe réﬁgﬁéaogﬂi%'ma%gWéfég#se{ﬁggys‘]ﬁ)ggpgiﬁg
13 F E B 2004 The effects of NPY occur by binding To e receptors 1n
the central ©6 permelitatled &y ehe ¥USkEEeptor include the inhibition of
pancreatic secretion and the gastro-intestinal motility
10 (Gastroenterology, vol.85, 1411(1983)). Further, it is
repoxrted 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
16 stimulation and accumulation of fat (Nature, vol. 382,
168(1596)); American Journal of Physiology, vol. 277,
R1428(1999)). It is reported that the NPY Y5 receptor also
medliates some CNS effects, such as seizure and epilepsy, or
pain and the morphine withdrawal symptoms (Natural Medicine .
20 vol. 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 is reported to be involved in diuresis and
hypoglicemic effect caused by NPY (British Journal of
26 Pharmacology, vol. 120, 1335(1998): Endocrinology, vol. 139,
3018(1998)).° NPY is also reported to enhance cardiac
hypertrophy as a result of the sympathic accentuation
(Proceeding National Academic Science USA, Vol. 97,
1595(2000)).



Therefore, the action of NPY can be prevented by blocking the binding to
NPY receptors. Substances antagonize NPY 5 binding to NPY receptors may be

useful for the prophylaxis or treatnent of various diseases related to
NPY, such ¥00 ‘f"ﬁgovascul ar disorders (for exanpl e hypertefGTgF00/05427
nephropat hy, heart disease, vasospasn, central nervous system HE$68deps
(for exanple bulimnmia, depression, anxiety, 10 seizure, epilepsy, denentia,
pai n, alcoholism drug wthdrawal), mnetabolic diseases (for exanple

obesity, diabetes,pher @FieAEoLIRl NPY) . o86%¥al bRNBIFPIRFUR VEhe NPY
dysfunction, gastro-intestinal notility disorder. respiratory disorder,

i nflammat | Ork@éeg'twnﬁna&dxé heehitlt@ 11 Sof TrpeEph8rRlari@eeo s Cs’?*stem.
Sci ences, 15: 153 (1994); Life Science,. 55, 551(1994); Drugs, vo 52,

371(1996); Theeré®ortd) tdie Addeign oFINPYGH A8y, prévented, b"y%ﬂ(déﬂﬁhg
Nature. vol. 396, 366(1998); The Journal of Pharnmacol ogy and Experi nental

Ther apeuti csghe VBAndig €83R299Peceptres. i nsabstmices oanghgenite ENDY,
vol . 20, 104(1999); Proceeding National Academ c Science USA, vol. 97.

1595(2008) ) .bimasaat ity NPYCeediepdds ey i b asé égali Sorothehprppdseldxis
I nventors, it has been found that sonme kind of NPY receptor antagonist is

useful in ther peephtmedt of vabivueatdisdaséshyedatiend esd eNB¥enismch as
hyperli pi dem a and arteriosclerosis (International application publication
W99/ 27965) .cArdtbvasouXdr | nddsioriesd 0{£biS76eREmMplO0 BPpeY ten s BoREB
2004 The object of the present invention is to provide novel nedicines
whi ch exhi binepiPropatthgoni Beartaciiseases. VEsospassit igantrals nemweous
di scovered that the
system disorders (for example bulimla, depression, anxlety,
10 seizure, epilepsy., dementia, pain, alcoholism, drug
withdrawal), metabolic diseases (for example obesity,
diabetes, hormone abnormality), sexual and reproductive
dysfunction, gastro-intestinal motility disorder,
respiratory disorder, 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 Therapeutics, vol. 284, 633{(1998); Trends in
20 Pharmacological Science, vol. 20, 104(1999);: Proceeding
Natiohal Academic Science USA, vol. 97, 1595(2000)).
Recently, according to the investigation of the
present inventors, it has been found that some kind of NPY
receptor antagonist is useful in the prophylaxis or
25 treatment of hypercholesterolemia, hyperlipidemia and

arteriosclerosis [International application publication

W099/27965].

Disclosure of Invention



conpounds of the general formula (1): H I O Y NNW (1) 5 wherein Arl
represents aryl or heteroaryl which nay be substituted, the substituent
bei ng selected fromthe group consisting of halogen, nitro, |ower alkyl,
hal o (1 owerWVO%B76 hydroxy(l ower)al kyl, cycl o(l ower) al kyl , PCAWEpO/BR4RENY] |
| ower al koxy, halo (lower) al koxy, |ower alkylthlo, carboxyl, 10 | ower

al kanoyl, | ower al koxycarbonyl, |ower al kyBene optionally substi t]gt%m]éh
oxo, and a group represented by 2 fornula of -0-Ar. Ar' represent r

het | which [ : ' ' d f

the_aroun consi sti ninerb 8k g bk prbBEs eaertiln 1% 8 S PERB ST

hyd I | syl , al I : I

iyl 2 o, BEQISAneSIPhEK, Sl E NPYYontibOn bt ladt i se T o
l; 20 t ' e r e

i();\?ﬁpendgn{ Iesrﬁ?_tepog%% Z#ggnggptawggﬁf%%%gg&?g%&??(}fﬁ%&%ﬁ% ?’2%;% %‘bﬁ

met hi ne grou | ayf.a .

consi sti gg o?o Iogi}edr?y?gmgﬁealg%ﬁg %/d?gwhﬁ%nfg f%zj\ér al koxy, gWhePe at

| east two of themrepresent t he said nethine group; 5 X represents nethine

group or nitrogen; Y representy imno which may be substituted with | ower

al kyl , 5] N
Y |
ikrf' Ar

(D

6 wherein Ax' represents aryl or heterocaryl which may be
substituted, the substituent being selected from the group
consisting of halogen, nitro, lovwer alkyl, halo(lowver)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®; i
Ar® represents aryl or heteroaryl vhich may be substituted,
the substituent being selected from the group consisting of

156 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



or oxygen;

related to

exhi bit NPY antagonistic activities and is useful as a
t herapeutic agent for treatnent of various diseases 10 associated with

NPY, therelyo spmpbeti ng the present invention. Conpounds ofpctrhyeepdsasent
invention (1) are useful as agents for the treatnent of various _di seases

NPY, that is, for exanple cargdiovascul ar disorders {#dtBelinple
15 hypertensi on, nephropathy, heart disease, vasospasm arteriosclerosis),

central nervous systemdisorders (for exanple bulima, depression,

anxi ety, seMgibdne gnQpR which man baveai subgtddmant selperedifiremans ),

net abol i c

hyper chol esBEPRRFORS4SHERg

di seases (for exa_ngl e opesity, diabetes, .hornmone 20 abnormality,
i

f il agen, sLOWSE akkydephydraxy @nd lower

dysfunction, _.gastro-intestinal disorder, respiratory disorder,
i nfl anmat | oKX Yy Htﬁ‘&ﬁ%?t iﬁestth*é"?i‘?é.“mﬂ g‘%ﬁﬁ%ﬁt > 583,86 kA gy

this invention EI') Is 25 useful as agents for the treatnent of bulim a,
S

obesity, dPFEB

‘of the engr al forrmlgs(l) the salts or estetrs t hereof, and the process

for prodict foReRFFERR

i nvention i

- opr osent cat G RFEebEE: b1 whIGREBY v EubBt Bl MR 1SRN, | 1,

18eEBARE STPRP RS My

9%%8F nent, the present

conpound reQEe%wgeéjnpy the general formula 5 (VI-1): O

10

16

25

exhiblit NPY antagonistic activities and 1s useful as a
therapeutic agent for treatment of various diseases
assoclated 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
hypertension, nephropathy, heart disease, vasospasn,
arteriosclerosis), central nervous system disorders (for
example bulimia, depression, anxilety, selzure, epilepsy,
dementia, pain, alcoholism, drug withdrawal), metabolic
diseases (for example obesity, diabetes, hormone
abnormality. hypercholesterolemia, hyperlipidemia),
sexual and reproductive dysfunction, gastro-intestinal
disorder, respiratory disorder, inflammation, or glaucoma,
and the 1l1ike.

More particulary, compounds of this invention (I) is
useful as agents for the treatment of bulimla, obesity,
diabetes, and the like.

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

process for production and use.

and the |like. The present invention refers to conmpounds



wherein t, u, v and w represent independently nitrogen atom or nethane
group which may have a substituent selected from the group consisting of
hal ogen, | ower al kyl, |ower alkoxy 10 and optionally protected hydroxy,
where at least two of them represent the said methane group. TAéERd8Hs of
terms used in the present specification are defined and nore detail ed
description of this invention is shown in tBe follow ng. 15 ' Hal ogen atom
refers to fluorine atom chlorine atom brom ne atom and iodi ne atom

"Lower al kyl' refers ﬁ? aﬂe'f%ﬁéghtemﬂf’ﬂwﬁc@ed ﬁéa gute% |so %to_{ogl {9

C6, for exanple, nethy propy I Soprop

f?ﬁ'ﬁ?“%i it e8utle 48R dng %%é%alﬂf?ybeédhﬁ’?ﬁﬁ%f'su st.‘f’“'?’e"&md
ot S AT S PGP oy

I dentically or erent ry positi

exanple, 1 3 R #0409t é@o‘&ﬁ:} a répk 'é%rnQ!Eﬁ i éﬁ'@fﬁﬁﬁ!—h 1%
fl uoroet hyl "Elgtél uoPoetthI , |l£&)r[on11;t RyF 2- C Moet%yﬁ, u
1,2-dichio oet(h‘yi. lyrormrret hyl, iodonethyl, and the like. 5 "~ Hydroxy
(Iower) aIkyI refers to the aforesald Iower al kyl substituted withl, 2

ornmore than 2, preferably 1 or 2COO# oxy groups at the substitutable,
arbitrary posi tions, for exarrpl £, hydroxynet hyl, 2-hydroxyethyl,

1- hydroxy-1- nethylethyl, 1, droxyet hyl , 3-hydroxypropyl, and the 10

i ke. “~Cyclo(lower)al kyl ' rg o a cycloal kyl group of C3 to C6, for
exanpl e, cycl opropyl, cycl ol cycl opentyl,

(VI-1)

wherelin 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
is shown in the followlng.

16 "Halogen atom” i:efers to fluorine atom, chlorine atom,
bromine atom and iodine atom.

"Lower alkyl” refers to a straight- or branched-chain
alkyl group of Cl 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 aforesald lower
alkyl substituted withl,2 ormore than 2, preferably 1 to 3
aforesaid halogen atoms identiéally or differently at the

substitutable, arbitrary positions, for example,



cycl obexyl, and the like. 'Lower alkenyl' refers to a straight- or 15
branched-chai n al kenyl group of C2 to C6, for exanple, vinyl, 1-propenyl,
2- propenyl, isopropenyl, 3-butenyl, 2-butenyl, 1-butenyl, 13 FEB 2004

1- net hyl - 2- propenyl, 1-nethyl-I|-propenyl, 1-

et hyl - 1- et henyl , 2- net hyl - 2- propenyl , 2- net hylg | - propenyl

3-net hyl - 2-butenyl, 4-pentenyl, and the like. 20 "Lower al koxy" refers to a

straight- or nched- hain al kox roup of Cl to C6, for exanple,

met hoxy, et boxXy-2ChPEFSBY >t sop refeshyt sec- BRidduorasethaiy, 2-
tert - but oxy, nt vl ox lsopentyl ox exyl oxy, _isohexyloxy, and the like.
25 “Halo (I O\I\%u%ﬂ:g8§§lyf‘9f er sly‘t%'¥?1£ HP%P&é?Er oer%&WW%t i tut @t
with 1 or nore,th r.ef e ly,1. to_3 aforesaid halogen_atons

i dentically o?’hdlrﬁpgégﬁ&ljy‘ ai ?fhéic&g%q&%b e,%réﬁnlﬂ"i‘?%‘ijlpo§i°ﬂ%§hl’ér-
exanple, flugqr X | fl uoronet hoxy, trifluoronethoxy, 2 13F~B7004 10
f 1 uor oet hoxy, gf%c#gl ég'rkgeet hoxy, chl oronet hoxy, 2- chl oroethoxy,

L2 OEt 0, R s BBV e RO Bl B es Sl v
T R e T L
oyt ot PR b S e B e Aokl bl s
1 SRR MORYELL 1L Sy RS, F b 1
i ke. _ methylethyl, 1,2-dihydroxyethyl, 3-hydroxypropyl., and the

10 1like.

*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,
l-propenyl, 2-propenyl, isopropenyl, 3-butenyl, 2-butenyl,
l1-butenyl, 1l-methyl-2-propenyl, l1-methyl-l-propenyl, 1-
ethyl-l-ethenyl.2-methy1—2-propenyl.z-methyl-l—propenyl.
3§m'ethy1-z—buteny1, d4-pentenyl, and the like.

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

25 “Halo(lower)alkoxy" refers to the aforesaid lower
alkoxy substituted with 1 or more than 2, preferably 1 to
3 aforesaid halogen atons 1dent1cally or differently at the
substitutable, arbitrary positions, for example,

fluoromethoxy, difluoromethoxy, trifluoromethoxy, 2-



" Lower al koxycarbonyl' refers to an al koxycarbonyl 15 group containing the
af oresaid | ower al koxy, that is. an al koxycarbonyl group of C2 g?rgﬁm‘for
exanpl e, nethoxycarbonyl, ethoxycarbonyl. propoxycarbonyl, fart

| sopr opoxycar bonyl, butoxycarbonyl, isobutoxycarbonyl,

tert-but oxycarbonyl, pentyl oxycarbonyl, and the |like. 20 "Lower al kyl ene
optionally substituted with oxo' refers tol® straight- or branched-chain-
al kyl ene group of C2 to C6 which nay be substituted with 1,2 or nore than

2, preferabl yiudd@e thoy at a hsiFiubableshakPlt I abN1oRGHd 0oy, O 2-
exanpl e, ethylene, trinmethylene, 25 tetranethyl ene, pentanethyl ene,

hexanet hyl enechlox@thbxygne, 1- QX @-dI€hhvrdthexxot ri mrepivnifethoxy,
oxot et ranet hyl ene, 2-oxotetranethylene, and the like. "Aryl" includes

phenyl, napht hydonmthoRe,| ided thékelekearyl' refers to 5- or 6-nenbered
nonocyl i ¢ 13FEB2004 11 heteroaromatic group which contains 1,2 or nore than

2, preferably 1 to SLbefear 0 alkgidthdefti caldfiers ditid er ant Istratyhat-ed or
fromthe group of oxygen atom nitrogen atomand sulfur atom or condensed
het er oar orat i brgnehed wbhad nt B Ky bfhviesgréumnotyCilc tet®s pafomraieamp ddp
I's condensed with the aforesaid aryl group, or with the identified or
different afmetbyildnboocylietinlthder,onat propydthiach otheoprbopylthio,
exanpl e, pyrrolyl, furyl, thienyl, imdazolyl, pyrazolyl, thiazolyl, -
i sot hi azol yl ,buok¥idhAdg. | secAdmyylthlip,3 1sobutybthio, 1 texttbutydithio,
tetrazolyl, oxadiazolyl, 1,2,3-thiadiazolyl, 1,2,4- thiadiazolyl, 1,3,4-
t hi adi azol yl ,pgatalitiple adisapenpiylthionyhepyditdado nlisochexe] thipri asdryiie
1,3,5-triaziq¥I, i ndol yl, benzof uranyl,

ike.

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

"Lower qlkoxycarbonyl' refers to an alkoxycarbonyl

15 group containing the aforesaid lower alkoxy, that is, an
alkoxycarbonyl group of C2 to C7, for example,
methocharbonyl. ethoxycarbonyl, propoxycarbonyl,
1soproboiycarbony1, 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 1,2 ormore than 2,
preferably 1 oxo group at a substitutable, arbitrary
position, for example, ethylene, trimethylene,

26 tetramethylene, pentamethylene, hexamethylene, 1-
oxoethylene, l-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



benzot hi enyl , benzi m dazol yl, benzoxazol yl, 15 benzi soxazol yl,
benzot hi azol yl , benzl sot hi azolyl, indazolyl, purinyl, quinolythE52m4

i soqui nol yl, phthalazyl, naphthylidinyl, quinoxalinyl, quinazolinyl’
cinnolinyl, pteridinyl. pyridol3.2-b]pyridyl, and the |ike. 'Lower

al kylam no' refers to an am no group nono- 20 substituted with the

af oresaid | ower al kyl, for exanple. nethyl'am no, ethylam no, propylam no,
i sopropyl am no, butyl am no, sec-butyl am no. tent-butglanino. and the liKke.

'Di -1 over al khedenoarométic tgreovparwihbchr mgntaingubs? iUt BTG tEhan 2,
Identical or different aforesaid | ower 25 al%gl, for exanpl e,

di met hyl ami nopreifextab by hot o e3 hixe remey [atams 1 deptdp@lay or differently
met hyl propyl am no, diisopropylam no, and the |ike. The salts of conpounds
of fornula (I¥edecded Exom Pher FEONR iGhIIXYFeRBLEM.c T egeRoATOM And
for exanple. WO 01/14376 PCTIJPOO 05427 12 13 FEB 2004 base additjon salt
to carboxyl gsBdfushatame oo reoRdensed hetexoaromakd s STRP acYReRgditi%n

salt to am no or basic. heterocyclyl when the conpound has anpsnino

or
basi ¢ hetder cafer@saidmononyligdetpEoaronad e SEe¥Rs15 GoPtegged Fidh
include salts with_alkali_ netals (for exanple,sodjum .pat,assium; al kaline
earth netal s ?FB@@E%P&M%L&E‘&%Q&EV% tgﬁ%?ﬂﬁ'ﬁ(#ie‘ipé{iaﬁ%gﬁﬁpﬁés
(for exanple trinethylam ne, éiiet | am ne | ohex Ianiqg

di.gyc )
et hanol am ne, 28PE# FMBRCY14C %ﬁ?ﬁﬂﬁ#gﬁpﬂicrﬂ¥ﬁﬁ n&ach ‘other, for
MRS TR UM LR R R G TR
sulfuric thiazolyl, isothiazolyl, oxazolyl, 4isoxazolyl, 1.2.3-
10 triazolyl, 1,2,4-trlazolyl, 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-triazinyl, indolyl, benzofuranyl,
benzothienyl, benzimidazolyl, benzoxazolyl.
16 benzisoxazolyl, benzothiazolyl, benzisothiazolyl,
indazolyl, purinyl, gquinolyl, isoqguinolyl, phthalazyl,
nnphthylidinyl._quino;alinyl, qulnazolinyl, cinnolinyl,
pteridinyl, pyrido[3.,2-blpyridyl. and the like.
"Lower alkylamino"refers 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, dimethylamino, 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,



acid, nitric acid, phosphoric acid, perchloric acid), 15 organic acids (for
exanple malefic acid, fumaric acid, tartaric acid, citric acid, ascorbic
acid, trif Ivﬁgroacet ic acid), sulfonic acids (for exanple nethanesul fonic
acid, isethPdH 78cid, benzenesul fonic acid, p-tol uenesul f oRCTIP@sed7, and
the like. 20 The esters of compounds of fornula (1) refer to, iglrdrﬂmﬂrrpl e,

t he pharnaceutically acceptabl e, conmon egkers on carboxyl gr t he
conpound has a carboxyl group, for exanple, esters with lower alkyls (for

cramle 1o loe Sk gl s 4RIy iDL cLerLin YL

pentyl, 25 ieopentyl, neop CyCcl opro

aral kyls (f @@ caeweke1b phen I%j a yl sngo exarrp%e
allyl, 2-butenyl), Igweg al okygf(ﬁgagr qg#g%ép(%gﬁge§3 "HaﬂéﬂWBX AEdmy|
2- met hoxyet pdterdceehPiy e we I (lower) .al kyls (for WO
01/ 14376 13 BOT Py 08427 "5 T Eh% 2‘58@%@% g%cefg’xy%‘tiﬁ&ﬂ or b3k
pi val oyl oxy hertdvdcydlyll \@‘L&yboxxﬁhh)ﬂ%e 1Pwer al koxycarbonyl (1 ower)

al kyl s (for exanpl'e nethoxycar bonyl net hyl ™ T Sopr opoxycar bonyl met hyl ), ,
car boxy-g | ower) al kaFerelsdi @XpEe 8aRAPVIEL B¥hie | h

al koxycar bonyl oxy- (1 ower)al kyl s (for exanple §¥1 est h%ié?'clgr eon??%ﬁ?) e‘HﬂjP,

1- (cycl ohexgllkaQdy onéanyy OForetdWanpl €k 0X yl s, o

_exanpl e car banoyl oxynet hyl ), phthalid@L group, (5- gtﬁuu%€*Za-§ﬁgéiﬁPe

3- di oxol - 4- gyl melt{Xor( Lx2®k&mble calcium, :

(5- met hyl - 2- 0xo- | , 3- di oxol - 4-yI ) rre?hyl Yo d e gRestug) ;, ammonium or
treatnent' orfgemndc amlmesli(Boe¥xatiplé trimethylamine, triethylamine,

dicyclohexylamine, ethanolamine, 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 acids (for example maleic acid, fumaric acid,
tartaric acid, citric acid, ascorbic acid, trifluoroacetic
aclid), 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,esterswithloweralkyls(forexamplemethyl.ethyl.
propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl,

25 4isopentyl, 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



I's enpl oyed for the treatnent and/or prophylaxis of various diseases. In
.order to disclose the aforesaid conpounds of the 15 general formula (1)
nore det aiWl@d/183vé vari ous synbols used in the formula (1)rcusgroangdzai ned
in nmore detail by the use of preferred enbodi nents. Arl represen%sdﬁﬁ%@hfr
heteroaryl which may be substituted, theggsubstituent being sel edidek

the group 20 consisting of halogen, nitro, |ower alkyl, halo(lower)alkyl,

e AR B, L AL TRt ™Sl 1
oL konyCar Do o1 L OB UED L S St SRR Flopell) SRGAR ee, 1o
Pt ordy BB PRS0 L O RS9,
v oL v ot KR |t Sl Sl AL R LS
ar oup. 1 Spr Sy AT ooy M1 8RB 7 (e s ubst el of or Leai o
et or oar yl T hearBoRa R e Py LT The Cunsti fut abl et N\ GRBIRMEgYL -
pos, 1 on(s bbby todd uipt | verka gRnda ol febUSE) L gl rnt |
Py oxy (1 ouar) Tl Ry T ey Ry ) & R ELRLIT) Teun P
hal o(| over paibeedtuteder-aio 1 13 0d1680104 1yl jMéRhyl (for example
| 10 (5-methyl-2-oxo0-1,3-dioxol-4-yl)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 aforesaild compounds of the
15 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 substitﬁent being selected from the group
20 consistingof halogen, nitro, lower alkyl, halo(lower)alkyl,
hyﬁroxy(lower)alkyl. cyclo(lower)alkyl, lower alkenyl,
lower alkoxy, halo(lower)alkoxy, lower alkylthie, carboxyl,
lower alkanoyl, lower alkoxycarbonyl, lower alkylene
optionally substituted with oxo, and a group represented by
26 formula of -Q-Axr® .
"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,



al kanoyl ,

al kylthio
the |ike

| ower al koxycarbonyl, |ower al kylene optionally substituted with
and a group of fornula: -Q Ar2. 15 Hal ogen atom as the aforesaid

subst it uent
preferably.
propyl,
t he aforesaid substituent includes difluoroggthyl,trifluoronethyl,and the
i ke preferably as the aforesaid substituent Hydroxy(l ower)al kyl

2- hydr oxyet hyl_, 1-h es hydroxynet hyl, nethylethyl, and the
li ke preferabtf¥ %é}&%ﬁ \N@‘ﬂ) Fﬁ??’eg ath@’é)foﬂ%ﬂ%]ﬁlhgﬂt qarbaxyd .
cycl opropyl,
af oresai d sub “Fﬂént
the |ike
af oresai d subS¥

i ncludes fluorine atom chlorine atom and the |ike 1EFEBZW4

Lower al kyl as the aforesaid substituent includes ne
I sopropyl, and the like preferably. ZOFbIo(Iomer)aIkyI as

cIobut and .t he Ilke pre er abl Lower alkenyl as_the
Xihepeaés Vi iﬁ SFAarboRElny | oW pdlkYlene

f bl 14 15. P 72004 L | k th
CLbOPtRRAL &Bﬁﬁ%ﬁ?&%ﬁél@ y B0h@ GFOUR FERFeARESA, by

Hal o( | I th oresai d substituents _includes_f | uoronethoxy
i Ofugrggéﬁhg ;&iiafofuo& ﬁﬁiho ?% §§eﬁﬂl?ﬂ§ PF%&RR%ﬁ%r%SPyesaiﬂnaryl
Zf tg?_gﬁ?f ar esaiéih bst i tue | nc{ﬁdes tryié hi o, et h | thio, and

10

15

20

26

#

9resa eroary e afor aryl or foresaid
heteroaryl which has substituent(s) at the substitutable,
arbitrary position(s). The aforesaid substituent can be,
identically or differently, 1,2 or more than 2, preferably
1 or 2 selected £from the group consisting of ﬂafl.ogen. nitro,
lower alkyl, halo(lower)aikyl. hydroxy(lower)alkyl,
cyclo(lower)alkyl, lower alkenyl, lower alkoxy,
halo(loﬁer)alkoxy, lower alkylthio, carboxyl, lower
alkanoyl, lower alkoxycarbonyl, lower alkylene optionally
substituted with oxo, and a group of formula: -Q- Ar
Halogen atom as the aforesaid substituent 1ncludes
fluorine atom, chlorine atom, and the like preferably.
Lower alkyl as the aforesaid substituent includes
ﬁéihyi} éthfi, prbpyl. isopropyl, and the like brefernbly.
' Halo(lower)alkyl as the aforesaid substituent
includes difluoromethyl, trifluoromethyl, and the 1like
preferably.
| Hydroxy(lower)alkyl as the aforesald substituent
includes hydroxymethyl, 2-hydroxyethyl, 1-hydroxy-1-
methylethyl, and the like preferably.
Cyclo(lower)alkyl as the aforesaid@ substituent
includes cyclopropyl, cyclobutyl, and the like preferably.
Lower alkenyl as the aforesaid substituent includes
vinyl, 1l-propenyl, 2-methyl-l1-propenyl., and the 1like
preferably-.



Lower al kanoyl as the aforesaid substituent includes acetyl, propionyl,
and the |ike preferably. 10 Lower al koxycarbonyl as the aforesaid

subst i tuen(wtbﬂf;‘g%des met hoxycar bonyl, ethoxycarbonyl, and pb@mﬁ

7
preferably. Lower al kylene optionally substituted with oxo as t 2004
af oresai d substituent includes 1-oxotet rgget hyl ene, and the 15 |ike
preferably. In a group of formula: -QArZ"as the aforesaid substituent,
Are represents aryl or heteroaryl which may be substituted, the
substituent bei ng bewWert el Xoxym ahetheoaforasridt fusditingenyechncdpgdeas

| ower al kyl, hal o(l ower)al kyl, 20 hydroxy(l owerg al kyl, hydroxy, | ower

al koxy, hamethicoes)etheuyy, andekhe k%ﬁ&rﬁpﬁ@, lefagéwer al kyl am no, | ower
al kanoyl and aryl; Q regresents a single bond or carbonyl. "Aryl or

‘het eroaryl whi ch nidglpélowex)alkeyy tas ‘Qbesuﬁprﬁﬁ%{dbeﬁ‘h@S!‘xéFB@E&F
fromthe group consisting of halogen, cyano, |ower alkyl

hal o( | ower ) Anigliudes fduorametbexi |91 £ 1aggepethaXye t i fdugromgihexy .

(1 ower) al koxy, |ower alkylam no, di-Ilower alkylam no, |ower alkanoyl and
aryl " reber ando thesublket prefegraltBgai d WO 01114376 PCT/ JPOQ 05427 16 13
FEB 2084 aryl or aforesaid heteroaryl, or the aforesaid arxl or aioresai d
heteroaryl whi ch He@WexRtkYAthdesas khe gforganld spbgtitugpy;inglpdes

position(s). The .aforesaid.  substituent can 331 i dent Lcal or differently,

one or not Betdydihig. sethydihigy and Fhe ke (RESFFE AR group
O 0 i pSap A RgnoliEe Ehiheoteetsd BBt tnctudes
acetyl, propionyl, 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 l-oxotetramethylene, and the

156 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 single bond or carbonyl.

"Aryl or heteroaryl which may be substituted, the

25 substituent belng 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



hal o (|l ower) al koxy, |ower alkylam no, di-lower alkylamno. |ower alkanoyl
and aryl. 10 Hal ogen atom as the aforesaid substituent Includes,
pref erabl ywd éposbre atom chlorine atom and the like. Lowgr/ghinydsans t he
af oresal d substituent I|ncludes, preferably, nethyl, ethyl, prop
| sopropyl, and the |ike. Fblo(lomer)alky# as the aforesald substqf@%ﬂm4 15

I ncl udes, preferably, difluoronethyl, tri ?uoronethyl and the like.
Hydroxy(l ower)al kyl as the aforesaid substltuent |Includes, preferably,
hydr oxynet haky12- aydiaforesgid hetgresaxy-l . nerhyiles haf orasdideabiyke. 020
Lower al koxy as the aforesaid substituent includes, preferably, nethoxy,
et hoxy, andafexesaid heterpewyrd) amhhGh ashase smbssdsuendils} i tatntthe
i ncl udes, preferably, quoronethoxy di f | uor onet hox trifluoromnethoxy,
and the | i keubss AGAEabAky| mmwrhepas@témesiubsmmm afomssaid,
preferably, nethylamno, ethylam no, and the I|ike. D -lower alkylamLno as
the af or esafHb§iityenk gan rk?ud%@enﬁr-ﬂﬁ%lrbm?r L fEergnidiynoone or not
di et hyl am no, and the. WD 01/14376 like. 17 PCTIJPOQ 05427 1 3 FEO 2004
Lover  alBkkanb9ESasthar aftorlégﬁfﬁrﬁ?défllu@m ?néedaated pfrpay Bhe ananpyl

propi onyl, and the |ike. X as the aforesaid substituent includes, 5

pref er abl v, CRREHAtinG @t halpgea. gHaNQHLPWEFALKYL . rade blpWemhmlkyl,
referably,

P y hydroxy({lower)alkyl, hydroxy, lower alkoxy,

halo(lower)alkoxy, lower alkylamino, di-lower alkylamino,
lower alkanoyl and aryl.

10 Halogen atom as the aforesald substituent includes,
preferably, fluorine atom, chlorine atom, and the 1like.

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

Halo{lower)alkyl as the aforesaid substituent

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

Hydroxy(lower)alkyl as the aforesaid substituent
includes, preferably, hydroxymethyl, 2-hydroxyethyl, 1-
hydroxy-1l1-methylethyl, and the 1like.

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

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

25 Lower alkylamino as the aforesald substituent
includes, preferably, methylamino, ethylamino, and the
like.

Di-lower alkylamino as the aforesaid substituent

includes, preferably, dimethylamino, diethylamino, and the



hal ogen, cyano, |ower al kyl, hal o(lower)alkyl, hydroxy(lower)alkyl,
_hydroxy, hal o(l ower)al koxy, and the Ilike. 10 Aryl in Ar 2 includes,

preferably , and the like and heteroaryl includes ipifagRloéiar
pyridyl, H@H&H%ﬁ%&hyl. qui nolyl, and the Iike. Consequently, a.fb%d? of
004

formula: -QAr2 includes, for exanple, phenyl, 2-f|uorophenyIJ FEB
3-fluorophenyl, 4- 15 fl uorophenyl, 2,3-dﬂfluorophenyl, 2, 4-di fl uor ophenyl ,
3, 5-di fl uorophenyl, 2-chl orophenyl, 3-chlorophenyl, 4- chlorophenyl, 2-
cyanophenyl 3 3x@/anophenyl , 4-cyanophenyl, 2-nethyl phenyl, 3-nethyl phenyl,
4- et hyl phenyl , 2- fl uoro-5- net hyl phenyl , 3- fl uoronet hyl phenyl, 2-

20t ri f | uor orret hyl phewelr, 81 kahblyloasnid pfiheeyaid-substitoeoteinglpdes)) |
2- met hoxyphenyl , 3-nmet hoxyphenyl, 4-nethoxyphenyl, 3-fl uoro-5-nmet hoxyphenyl,
.3- fl uor onephesgmienyy, Sadetiydor geopbanyilenydnd 3thie- 1ike.

hydr oxyet hyl ) phenyl . 3- hydr oxynet hyl phenyl, 3-(1-

25hydr oxy- | - met hyl Bxigll ) phenylthe3- bfdregmhénylsubisthpdentyphiéngludes,
2-im dazolyl, 1-ethyl -2-imdazolyl, 1,2, 4-thiadiazol-5-yl,

1, 3, 4-t Iy adpgelfeiably2- phengyl,, amd pfhedylikel pyridyl, 2--ethyl-4-pyridyl,
4-pyrimdinyl, 5-pyrimdinyl, 4-benzo(b]furanyl, 5-benzo[b]furanyl, .7 WO
01/ 14376 PCT/ JPO0/ Dhé27 st sYARRADOUSs bened] biknir adpiclutdewi prgferably,
3-quinolyl, 4-quinolyl, 5- quinolyl, 6-quinolyl, 8-quinolyl, benzoyl, 2-
pyri dyl car bhaejlogemd t heoyake, andleweter abajkydhenyl ,llalp(fl%ﬁﬁbﬂéml;-
3-fluorophenyl, 3,5-difluorophenyl, 3 5 chlorophenyl, 4-ch|orophen%l,

3- cyanophenhiydrdxy (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-Ar? includes, for
example, phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-

16 fluorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl,
3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl, 4-
chlorophenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl,
2-methylphenyl, 3-methylphenyl, 4-methylphenyl, 2-
fluoro-5-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-1l-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]lfuranyl, 7-



trifluoromethyl phenyl, 3- difluoronethoxyphenyl, 3-(2- hydroxyethyl)phenyl,
3- hydr oxyphenyl , 4-hydroxyphenyl, 1-ethyl-2- |n1dazolyl 2- pyridyl,
7-benzo[ b] furanyl, 2- quinolyl, 3-quinolyl, benzoyl, 2- pyrldylearbonyl,
-and the 1YOI61dd376The substituent of Ari includes, preferabPQTﬂh@Mﬁgﬁn

| ower al kyl, hal o(l ower)al kyl, |ower al kenyl, |ower alkanoyl, qw;p

al kyl ene optlonally substltuted w th oxo, 18and a group of fornula %ﬁﬂwé
and the like. 15 Aryl in Ari includes, preferably, phenyl and the like

and heter Oarﬁ/énQB[ﬁr] f"j_;LP%‘g'd"es :P-yé{l?h}ﬁlyll' rzngaéﬁ yr QZ(?Jplﬂn iazg_yl ;

oxazolyl, isoxazoly oTyI

pyrazion ik F% 2 oyt gfizeeagA “‘@“9@5 eléhent?@?ﬁ%"’?i?h?fﬁ' %

gﬁ[ofégﬂgkgipﬁ kﬁof‘éﬁ‘iﬁ% F8 Q?g*hénzzﬂad'é%%%%?“ﬁ% neﬁenlﬂ-
0X0- napht | n

j (% et?yg @?Hégi%epgﬁ E§h8§§£ﬁ§€i¥)ph%nélH#f%éy@ €¥%Q§ %grenyl

4- E4 Bzrl myyrg{ﬁ?&h ’hg & Igl/"}’?zr%u%ﬁ?%go 05427 ?3%9’%@0’8461%

benzoy! phenxﬂnémeré%fﬁ.mw) ph%mdiflwfsm&ltﬁxﬁﬁéﬁw 3-(2-

1- phenyl - 4-i m dazol yl , uorophenyl )-4- im dazo

1- (3-f 1 uor opfyFwbxyéthy éﬁ a,1- @Qh axex% W@ﬁﬁﬁ 4' LAY phenyl
1-(2, 3- d|fluorophenyl) 4 azol yl, % Iuorophenyl) jﬁ%n1da§olyl,
1- (3, 5- l-ethyl-2- imidazolyl 2- pyridyl 7-benzo[b]furanyl, 2-

gquinolyl, 3-quinolyl, benzoyl, 2-pyridylcarbonyl, -and the

10 1like.

The substituent of Ar! includes, preferably, hglogen,
lower alkyl, halo(lower)alkyl, lower 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 heterocaryl 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-fluorophenyl, 3,4-difluorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 3,4-dichlorophenyl, 4-

26 acetylphenyl, 5-0x0-5,6,7,8-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-



di f 1 uorophenyl ) -4-i m dazolyl, 1-(3-chlorophenyl)-4- im dazolyl,
-1- (2-cyanophenyl ) - 4-i m dazol yl, 1-(3 cyanophenyl)-4-im dazolyl,

1- (4-cyan . s4 i mdazolyl, 1-(3-trifluoronethylphenyl)sdwidd lyl,
‘()gf?)edléd'm pOTArPioRRe

1- 10 [3- hydroxyet hyl ) phenyl ]-4-im dazolyl, 1-[3-(1

hydr oxy- | - met hyl et hyl ) phenyl ]-4-inidazolyl, 1-(3- 13 FEB 2004
nmet hoxyphenyl ) - 4-i m dazol yl, 1-(2- di f1 ud onet hoxyphenyl ) - 4-i m dazol yl ,
1-(3- difluoronmethoxyphenyl)-4-imdazolyl, 1-(4 15

di f| uor onet bexyoykeplyenyd-i naddzeipyridyI@appongl )pHenyli dareopyényl - 3-
1- (4- benzo[ b]furanyl)-4-imdazolyl, 1-(5- benzo[b]furanyl)-4-imdazolyl,
1- (7- benzo[ pyrrodryl ) - 41 -phiedagbt 4+ imidaZodyinol yi ¥ { 2-ifiiviaroplyényl) -4-
1-(3-quinolyl)- 4-imdazolyl, 1-(4-quinolyl)-4-imdazolyl, 1-(5 20

‘qui nol yl') - 4dmiiddaxzanlyl, 1-(a4-oB8-nblydiophemyday-of ylmidazolyl, 1-(4-
(8-quinolyl)-4-imdazolyl, 1-phenyl-3-pyrazolyl, 5- phenyl-3-pyrazolyl,
1- phenyl - 4-pyuerciphienyl ) 24 ~finidaoplehyl ) - 3-Jpyf22z3+difluorophenyl) -4 -
5-(2-fluorophenyl)-3- pyrazolyl, 5-(3-fluorophenyl)-3-pyrazolyl, 1-(3 25
f 1 uor oplfenyimpidagplypb) yl - (2, (@4-d1ieopbphenyld) - pyimidagiolyl, 1-(3,5-
5-(4-fluorophenyl)-3-pyrazolyl, 5-(2- chlorophenyl)-3-pyrazolyl,

5- ( 3- chl or cphEhporaphenydjclylimBdgzolyilor ophenyl ) { 3-pnlaxsiphenyl ) 24 - f
| uor omet hoxyphenyl ) - 3- pyrazol yl, 5-(3 WD 01/14376 20 PCT/ JPOQ 05427
13FF92004 dimidazedsthoxyphehyl #-gyapaphenyl ) - 4-dmdidazal pheny| - 31- (3~
pyrazol yl, 5-(2-pyridyl)-3-pyrazolyl,_ 5-(2-quinolyl)-3- pyrazaolyl,

5- ( 3- qui nol §¥Y3ng %)2193 yi-inidazedyb. - "1~(4-cyanophényl)-4-

imidazolyl, 1-(3-trifluoromethylphenyl}-4-imidazolyl, 1-

10 [3-(2-hydroxyethyl)phenyl]-4-imidazolyl, 1-[3-(1-
hydroxy-1l-methylethyl)phenyl]-4-imidazolyl, - 1-(3-
methoxyphenyl}-4-imidazolyl, 1-(2-
difluoromethoxyphenyl)-4-imidazolyl, 1-(3-
difluoromethoxyphenyl)-4-imidazolyl, 1-(4-

16 difluoromethoxy-phenyl)-4-imidazolyl, 1-(2-pyridyl)-4-
imidazolyl, l1-{4-benzo[blfuranyl)-4-imidazolyl, 1-(5~-
benzo[b]lfuranyl)-4-imidazolyl, 1-(7-benzo[b]furanyl)-4-
imidazolyl, l1l-(2-quinolyl)-4-imidazolyl, 1-(3-quinolyl)-
4-imidazolyl, 1-(4-quinolyl)-4-imidazolyl, 1-(5-

20 quinolyl)-4-imidazolyl, l1l-(6-quinolyl)-4-imidazolyl, 1-

(8~-quinolyl)-4-imidazolyl, 1-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-
26 fluorophenyl)-4-pyrazolyl, l1-(4-fluorophenyl)-3-
pyrazolyl, 5-(4-fluorophenyl)-3-pyrazolyl, 5-(2-
chlorophenyl)}-3-pyrazolyl, 5-(3-chlorophenyl)-3-
pyrazolyl, 5-(4-chlorophenyl)-3-pyrazolyl, b-(2~

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




hi azol yl , 5-phenyl -2-thiazolyl, 5-(3-chlorophenyl)-2 5

t
5
5
5- phenyl - 2- oxazolyl, 4-(2-fluoronethoxyphenyl)-2-oxazol
f | uor omet hoxyphenyl ) - 2- oxazol yl , 5-phenylé@-isoxazolyl,
3-pheny|-5-isoxazo|y| 3-(2-chl orophenyl) | soxazol yl

3-(3-chloro h nyl ) - 5- |soxazolyl 3-(4-chl orophenyl )-5- i

t hi azol yl
-(4-chl orophenyl ) -2-thiazolyl, 5-(4- methoxyphenyl)-2-thiazolyl,
-(2-pyri dyw@o2a4shé azol yl, 2-phenyl - 4-thi azol yl, 4-phenyl - 2- OX%%&%Z&7

yl,
10 13FE9 2004

soxazol yl ,

3- (2- pyri dy ggggggg@mxy@mhyI-az:pansazd:.lyazolzzlndthrl 5- phenyl ~3-

5- phenyl - thlfdla20| |, 5-phenyl- 1,3, 4-thiadiazo

5- ( 3- chloro M§ﬂﬁ? X 3, 45152r9mmi b) =3-pyrazolyl, 5-(2- quinolyl)-3_
S-(2- pyr|dyl 1 hi adi azol -2-yl, 5-

(2- et hyl - J;Y '3, 4- tﬂn(aihmbnozm Fpieaybi¥l pyri dykphenyl - 2-

6- phenyl - 3 I phenyl pyridyl, 5-(2- pyridyl)-2-pyridyl,
5- benzoyl - géﬁﬂ%%AYfS bén nxil%ythd?B0I¥bhlOBG{EﬂBhIﬂrﬁﬁhenYl) 2-
5-(2- et yI ipr a ggl) 20 pyra2|nyl 5-acetyl - 2- pyrazi nyl

5- pr opi nyI

inyl, Maﬁnlqrgph&nn%d 25th3ahpﬁy&yphenygpék_

razinyl dr.ox I razi nyl 1, 2, 4-
thi adi a¥o| I% “éﬂmﬁ%ﬂﬁy% py@-thI acﬁ-aéupgr;tum)z-mytmaa»uyl
5-(2- r|d n 3-pyridyl)-2 25 razin
5- 25 Bir. myd%ﬁﬁf’;w éﬂ'ﬂ??&y&g{& y )hﬁmﬂy%omm&/lnm 5-phenyl-2-

5- benzoyl yI
5-acetyl - 2%§£¥%n13&

Q‘opgi%g?aﬂ“‘é%%%%%ﬁ&g@%ﬁi' 2R Bheny s %%539
I I fl
YRR Sivip folket Yok 0 AR T RS2 o b

y

iyl 5(& c‘g“d lcarboﬁwﬁ‘rgﬂ&azo-‘tﬂ - 4-(3-

-4-pyrimdinyl, 2

ér@ﬂoxquZYﬂ
di_ny
p?rﬁﬁ%ﬁmlysv( 3-

3-(3-chlorophenyl)-5- -isoxazolyl, 3-(4-chlorophenyl)-5-

isoxazolyl, 3-(2-pyr1dy1)-5-isoxaz01yl,

2-phenyl-1,2,3-

triazol-4-yl, 5-pheny1-1,2.4-th1ad1azol-3-y1, 5-phenyl -

1,3,4-thiadiazol-2-yl1, 5-(3-chlorophenyl)-1,3, 4-

15 thiadiazol-2-yl1, 5-(2-pyridy1)-1,3.4-thiad1azol—2—yl. 5~

(2-ethyl-4-pyr1dy1)—1,3.4-th1adiazol-2-y1,

pyridyl, 6é-phenyl-3-pyridyl, 2-phenyl-4
ryridyl)-2-pyridyl, 5-benzoyl-2-pyridyl,

5-phenyl-2-~

-pyridyl, 5-(2-

6-benzoyl-3-

pyridyl, 5-chloro-2-pyrazinyl, 5-(2-methyl-1-propenyl)-

20 2-pyrazinyl, 5-acetyl-2-pyrazinyl,

5-propionyl-2-

pyrazinyl, S5~phenyl-2-pyrazinyl, 5-(3-hydroxyphenyl)-2-

pyrazinyl, 5-(4-hydroxyphenyl)-2-pyrazin

Yl, 5-(1.,2,4-

thiadiazol—s-yl)-2-pyraziny1, 5-(1,3.4-th1adiazol-2—y1)-

2-pyrazinyl, 5-(2-pyr1dy1)-2-pyrazinyl, 5-

26 pyrazinyl, 5-(5-pyrimidinyl)-2-pyrazi
quinolyl)-2-pyrazinyl, 5-benzoyl-2-pyra

(3-pyridyl)-2-
nyl, 5-(3-
zinyl, 5-(2-

pyridylcarbonyl)-2-pyraziny1, 5-acetyl-2-pyrimidinyl, 5-

acetyl-s-methyl—z-pyrimidinyl, 4-phenyl -

2-pyrimidinyl,

S5-phenyl-2-pyrimidinyl, 6-phenyl-4-pyrimidinyl, 2~

e



h

| or ophenyl ) -2-pyrimdinyl, 5-(4-chlorophenyl)-2 5 pyrimdinyl,

(2-met hyl phenyl ) -2-pyri m di nyl, 5-(3- nethyl phenyl)-2-pyrimdinyl,
(2-f1 uor owewyizghenyl ) - 2- pyri m di nyl, PCT/IP00/05427
(3-fluoronet hyl phenyl)-2-pyrimdinyl, 5-

(2-trifluoronmethyl phenyl)-2-pyrimdinyl. &;(3- 13 FEB 2004
trifluoronethyl phenyl) - 2 pyrinidinyl 5- (4 10

trlfluoronethylphen I) -pyrimdinyl, 5-

hydr oxymet hyRp®R¥¢ TPW%IPH% BT fluorophenyl) 2 pyr:.midinyl

s
Rl

ge;ﬂgherenyL - é? o 6trrethof&dﬁ%dﬁp}OEQBHQQWHPn§r,
5-chl or 022 ééﬁ%ﬁaiégﬁyﬂ 5- Eg éefhiiéhﬁ 35 &yp§41midinyl 5-(3-
piibe Eﬁ'xyzzt"'ﬁer*ﬁ}%%ﬁé rfswﬁ%#f&iw S AoRge oM Ry P eRY hbr 3

Cc
5
5-
5

2-methyl - 6 UL gh Yl ChEOICY ?ﬂi‘é{'@.ﬁé‘“ﬂi‘phéﬁ'}iPoﬁg’pg’rtl]l@&hqﬂ 25¢ _
T LB e S RS i) mpssmioon,

di f 1 uor onet hbEBma LR |

acetyl pyrido| 3, 2- ?pyri ggﬁfw+h9%2d§t ?(lgtli i(,unyefer ably WO 01/ 143576
PCT/ JP0Q6 05434 £Pud rémEER y( &#adnc 19h@M) ,4- acetyl phenyl, 5_(2-
5--o0x0-5,6,7,8- tetrahydro-2-na -acetyl - trlfluoronethylphenyl

4-(1-et hyI wdnmyﬁéthymnﬂmﬁylﬂ-bepywhﬂmwl 4- (2- pyridylcar b(m.y(:)-
phenyl, 1-phenyl-3-pyrrolyl, 1-phenyl
hydroxymethylphenyl) -2-pyrimidinyl, 5-(2-hydroxyphenyl)-
2-pyrimidinyl, 5-{(3-hydroxyphenyl)-2-pyrimidinyl, 5-(2-
methoxyphenyl)-2-pyrimidinyl, 5-(3-methoxyphenyl)-2-

15 pyrimidinyl, 5-{4-methoxyphenyl)-2-pyrimidinyl, 5-(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-
20 phenyl-1,2,4-triazin-3-yl, b5-chloro-2-benzoxazolyl, 5-
fluoro-2-benzothiazolyl, 4-methyl-2-benzothiazolyl, 2-
methyl-5-benzothlazolyl, 4-methoxy-2-benzothiazolyl, 3-
quinolyl, 6-gquinolyl, 7-methyl-2-quinolyl, 2-methyl-6-
quinolyl, 6-chloro-2-gquinoxalinyl, pyrido[3.,2-blpyridin-

25 2-yl, 7-chloropyrido([3,2-b]lpyridin-2-y1, 7-
methylpyrido{3,2-b]pyridin-2-yl, 7-
trifluoromethylpyrido[3,2-blpyridin-2-yl1, 7-
difluoromethoxypyridoe(3,2-bdb)pyridin-2-v1, 7-

acetylpyride(3,2-blpyridin-2-y1l, and the like, preferably



5 4-imdazolyl, 1-(2-fluorophenyl)-4-imdazolyl, 1-(3,5-
di fl uorophenyl)-4-im dazolyl, 1-(3-chlorophenyl)-4- im dazolyl,
1-(3-cyanoplghksA-i m dazolyl, 1-[3-(2- hydroxyethyl)phenylkbé-inidazoly

1- (3- difl uoronet 7oxyphenyl )-4-imdazolyl, 1-(7 10 1P00/05427

benzo[ bl furanyl ) -4-i m dazolyl, 1-(2-quinolyl)-4- imdazolyl,
1-(3-quinolyl)-4-imdazolyl, 1-phenyl-3- @#azolyl, 5-phenyl-34BFEeghy! .
1- phenyl - 4- pyrazolyl, 1-(3-fluorophenyl)-4-pyrazolyl,

1- (4-f 1 uor ophgay@lichlayspEehy,, 5- (41chler Wﬁ 13- PYr a2 0L ¥b . 55%( 3
qui nol yl) - 3- pyrazol yl , 5-phen¥:-2-tnidao|yf39'-p e%yF-S- ?ioé%éoPfo%'%F
5- (2- et hyl -teprehgdio-2-papazhpl, 2= alraW - 2- P¥4 23

5- (3- hydr oxyphenyl ) - 2- pyr azi nyl , 5-i(4-hydroxypheny|)-243&%3F%¥%Phenyl'
5-(2-pyri dyl9-@1perhylnd - imbaaeeacyl y Phexniyas! NVd - benRBYIP Y | MgdiBy! |
5-(2 20 fluorophenyl)-2-pyrimdinyl, 5-(3-fluorophenyl)-2- pyffnidr%yﬁ?
5>- (3-chl or opengdyl2amtrony Il) phenyd ( 31-phenyl-3-pyrrolyl, 1-phenyl-
trifluoromethyl-phenyl)-2-pyrimdinyl, 5-chloro-2- benzoxXazolyl,

4-net hyl 52- beniood Gazodgtly , Y-fet-Bludroplien9l)-4-imidazolyl, 1-(3,5-
7-trifluoronethyl pyrido[3, 2-b]pyridin-2-yl, and 25 the |iKke, espeC|aIry
1- phenyl - 3- @iHkebybphenyichyd - imi@axo¥Y| . 5- pheny({ 32chlc¥dphényl ) -4 -
5- (3- hydroxyphenyl ) -2- pyrazinyl, 5-(4-hydroxyphenyl)-2-pyrazinyl,
5-pheny|-2-ﬁg&dm¢qlmih,E}KQ(8chanﬂphwﬁ?lZ—Hymmﬁdhﬂuly15-(31-[3-§2_
fluorophenyl)-2-pyrimdinyl, 7-trifluoro WO 01114376 PCT/ JPOQ/ 05427 2

net hyl pyri d&ysipoxyeihydi)pleeyyl ] add imdsddzékyll3 F E B 2004 n represests O
or 1, Ois preferable. T. U V and Wrepresent independently nitrogen atom

or net hi ne Wi EINaLhexypheryl) vdntimkdazodyli.rom t he 1-(7-
10 benzo[b]furanyl)-4-imidazolyl, 1-(2-quinolyl)-4-
imidazolyl, 1-(3-quinolyl)-4-imidazolyl, l-phenyl-3-
pyrazolyl, S5-phenyl-3-pyrazolyl, l1-phenyl-4-pyrazolyl,
1-(3-fluorophenyl)-4-pyrazolyl, 1-(4-fluorophenyl)-3-
pyrazolyl, 5-(4-chlorophenyl)-3-pyrazolyl, 5-(3-

15 quinolyl)-3-pyrazolyl, S-phenyl-2-thiazolyl, 3-phenyl-5-
isoxazolyl, 5-(2-methyl-l-propenyl)-2-pyrazinyl, 5-
phenyl-2-pyrazinyl, 5-(3-hydroxyphenyl)-2-pyrazinyl, 5-
(4-hydroxyphenyl)-Z—pyrazinyl.5-(2-pyr1dy1)—2—pyraziny1.
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-tr1f1uoromethylpyr1do[3,2-b]pyridin-2-yl.and

25 the 1lilke, especially l-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-



5 group consisting of hal ogen, |ower alkyl, hydroxy and | ower al koxy,
where at |east two of themrepresent the said nethine group. 'Mthine

whi ch may Newel/m3sebstituent selected from the group consi Sidi@oe@bsaar

hal ogen, |ower al kyl, hydroxy and 10 | ower al koxy" refers to unsubstituted
methine or nethine having a substituent which can be sel ected frg é%ﬁ
group consisting of halogen, |ower alkyl, hydroxy and | ower al'lk EE. .
Hal ogen atog%ﬁﬁségﬁyaforesaid substituent includes 15 preferably fluorine

atom chl or Trdfe ihe? 1H kRYTi0dRer2 wy ky| aagl tthe akbkesai d
substituent includes referablﬁ met hyl ethgl, and the |ike. Lower al koxy
as the aforesaid sBhFSRIRFELFRCPUOEs 1 pr@f 2EaPBefiataie: et hoxy, and the
i ke. 20 The aforegai ¢ sybstifuent include preferably hal ogen, and the

3" d WOP"*FE V’u E

like. The preferre _ TOPLEReHE hpdeRandently eRdippgent atgmy
Subst 1 { uent BTG LBPy Wy BRY BiSthea SBDSE LEVRRT \sGHacoeAs Erom ddu
Cubst 1 cougoRp B {bEERgIof 5id £58n, 16RRE 8 Tl Brliroier sl Lomerea
Unsubst | 1 ut SAEERH MY Ak eRRE: PYR Lk Hioh T RRRACRT e spd BSPATE o
| ower alkylgkgngges, preferably, methyl, ethyl, and the |ike.

"Methine which may have a substituent selected from
the group consisting of halogen., lower alkyl, hydroxy and

; 10 lower alkoxy” refers to unsubstituted methine or methine
having a substituent which can be selected from the group
consisting of halogen, lower alkyl, hydroxy and lower
alkoxy.

Halogen atom as the aforesaid substituent includes

15 preferably fluorine atom, chlorine atom, and the like.

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

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

20' Theaforesaidsubstituent1ncludepreferablyhalogen,
and the like.

The preferred mode of T, U, V and W includes, for
gxample, T, U, V and W are independently methine optionally
having the aforesaid substituent, preferably halogen; or one

26 of T, U, V and W is nitroéen atom.
X represents methine or nitrogen.
Y represents imino which may be substituted with lower

alkyl, or oxygen.

"Imino which may be substituted with lower alkyl”



5 Y is preferably unsubstituted i mno or oxygen, especially oxygen. In
nor e detail a group of fornmula (15): (15) includes a group of fornula
(16): é&é@@&?; 5 0 C2H5 PCT/ 3P00/ 05427 13FEB204 (16) HO O 0O _or and
t he I|ke H8 conpounds of the general formula (1) arePC“%HW@P27
exanpl e, compounds of the general fornula (l-a): WO 01/ 14376 26 13FEBZ%4

PCT/ JPOO/ 05427 13 FEB 2004 wherein R repkésents hydrogen atom or hal ogen,
Ar' has the aforesaid neaning; or conpounds of the general fornmula (1-b):

H N'Ar (|-jgférs to unsubstituted imino or imino substituted with

lower alkyl.

The aforesaid lower alkyl includes, preferably,
methyl, ethyl, and the 1like.
5 _ Y is preferably unsubstituted imino or oxygen,
especially oxygen.

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

X

U/TI v s

‘I’ “w (CHz)'&

includes a group of formula (16):



wherein Ar', T. U V and Whave the aforesaid neanings. Wth regard to the
‘conmpound represented by the general fornmula (I -a), the preferred conpounds
are, for eNdhPl/&37¢ he conpounds, wherein the aryl group i nPSEIIPIEISEITeNy!
or the 10 heteroaryl group in Ar'is imdazolyl, pyrazolyl, isoxazolgl,

1,2, 4-thiadiazolyl, pyrazinyl, pyrinidings quinolyl or 1 3 FEB 2004
pyrido[3,2-b]pyridyl. Wth regard to the conpound represented by the
general WD 01/14376 PCTIJPOQ 05427 27 13 FEB 2004 formula (I - b) , the
preferred conmpounds are, for exanp}e, the conmpopnds, wherein ghe aryl
group in Arl is phend N eroaryl grgepl.in Ariis pyeNol yl,

i m dazol yl, pyrazo oxazol yl, 1 , 3ftyrazol yl,
1,2,4 5 thl adi - triazinyl.
Further, with ; T epr ¢ al fornmula (I
-b) , the prefertreadtconpounds™ar® for exahpl® the co urds, wherein one
of T. U V and Wi s% 10 nitrogeno atom and t he qmre preferre@ conpounds
are, for exanple, the conpounds wherein Vis a nitrogen atomand T,U as
well as Ware an unsqbstituted neghine group. Compounds of thi,s invention
may include stereolsgmers such gq optical isopgrs, diasteregysoners and
geonetrical 15 ispne}s, rs dependi Npon t he nofle pf
substituentsF sfds of thks deAvention J ablHd han et eoi somrer s,
taut omers and r O xture orgexanpl e pnueunds  of yeneral formul a
(I- b) includesenk \he 20 general
formula (1-1b): H 'R~ N

(16)

l '
N N N
HO
0 o
0 _ o
or N
N~ v
R 0 o 0

and the like.
Preferred compounds of the general formula (I) are,

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



\ Art (I- Ib) WO01/14376 PCT/JPOQ 05427 28 13 FEB 2004 and cis-form
conpound of the general fornmula (1-2b): (I-2b) trans formis preferable. 5
Al so incl ugggloyidshén the scope of the invention are pol ymrl‘ﬁ‘ﬁﬂoﬁ%?ﬁ’i‘t es
and sol vates of the conpounds of the instant invention. The presen
invention includes within its scope prodrugs of the conpounds of_this
invention. In general. 10 such prodrugs Il be functional derilvihtiB &84 of
t he conpounds of this invention which are readily convertible In vivo into
t he required conpound. Thus, in thﬁ met hods of treatnment of the present
invention, the term"adm ni sgering; shall enconpass the treatnent of the
various 15 conditions descrided i th the conpound specifically disclosed
or with a conpound whi ch may 8 specifically disclosed, but which
converts to the specified congdound f vivo after adm nistration to the
pati ent. Conventional pro es for the selection and preparation of
suitable 20 prodrugderivdgtives}are descrigil, for exanple, in 'Design of
Prodrugs,' ed. H ndgaa Elfsevi er, 1985 ich is WO 01/ 14376

PCT/ JPOO/ 05427 13 F 9 incorporated by reference herein inits
entirety. Metaboli e conpounds include active species produced
upon introduction of this invention

wherein R! represents hydrogen atom or halogen, Ar' has the
aforesaid meaning;

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

o J
N
\Aﬂ
(I-b)
u‘?T l
| O
Va
W .

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‘ 1s phenyl, or the
10 heteroaryl group in Ar' is imidazolyl, pyrazolyl, isoxazolyl,
1,2,4-thiadiazolyl, pyrazinyl, pyrimidinyl, gquinolyl or
pyrido[3,2-blpyridyl.

With regard to the compound represented by the general

-



into the biological mlieu. 5 The specific conpound represented by the
general fornula (I) is, for exanple,

N- (4- benzoW@bi4a7% - 3- oxospi ro[i soi ndol i ne-1, 4" - PCT/JP00/05427
pi peridi ne]-1"-carboxan de, o _

3- 0x0- N- ( 5- phenyl - 2- pyrazi nyl ) spiro[i soi ndel i ne-1,4'- 10 13 FEB 2004
pi peridi ne]-1"-carboxam de,

N ( 7- met hyl - 2- qui oI g)- -oxospirolisoindoline-1,4"-
pi per | di ne] - 01@78 { n])ze e preferred compounds are, for example, the

N- ( 4- benzoylc#m.g‘?u o) ospl rofisol ndol.i X
1, 4' - pi peri @’-car :I?fé El group 1n Ar is phenyl, or the

T& (2I4—I) Pinguy:oer. | nef§i‘ gggpg’oigrgﬁgﬁosg'l ]{ﬁf&'ﬂ Io{]%iégg%ﬁ(lﬁ BHEAAQLyl.
pyrazi nyl )Swl%iéfg%rgga'}e J?;gf }é?x%zooeiyf“ gl 2t 5. S 824 er_nlde 220.4-

3, 4-di hydro qui
2 b 3 )
ﬁf?zp; ' g ; f%ﬂ‘éﬁﬁéﬁsi}ﬁ mﬁfgi@&@ 'Spg*ﬁ%;gg&uf?éyfﬁﬁg‘d‘inyl or 1,2.4-
1(2H), 4' ﬂ@, - car boxam de,
3(4HZj| hydlrmo ?oxo fi (2-quinolyl)-4 r boxani d
d | yl I RA- ' e | ,
54 hyir o 5+ oxo- REPERREs. Ak Slodral ROk Wonipbund YEEETetTea by

napht hyl ) spichel g&a@t‘am'ﬂdﬁ&i@zh ) Piorsighdeditea EnPtubEY 8r for
PCT/ JP00105427 SFEBMA car boxam

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 nitrogen 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 depending upon the mode of
substituents. Compounds of this invention 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):

H
o f
HaF Art

(I-1b)



3, 4-di hydro-N-[5-(2-net hyl -| - propenyl ) - 2- pyrazi nyl ] - 3-
oxospi ro[isoqui noline- 1(2H),4' -piperidine]-1'"- carboxamde, 5

3, 4-di hydr é% @*(S-phenyl-S-

i soxazol yl ?‘Q’g’ T €oqui nol i ne- 1(2H) , 4' - pi peri di ne] -1' - car boREFITRE0/05427
N-[1-(7-benzo[ b] furanyl)-4-imdazolyl]-3,4- dlhydro 3-

oxospi ro[ i soqul nol i ne-1(2H), 4' - pi peri di ne]28' - 10 car boxani del, 3 FEB 2004
N-[1-(3- difIuoronethoxyphenyl)-4-inidazolyl]-S 4-

di hydr o- 3- ox ré{4s NQJhd 165 "l peridine] 1. .- r boxani de,
dihydro- - oxghl 044 Seavhnelifodd 8be* arfd PFEAEAT) b rmfPd PPY2THYS
pyri dyl car bonyl ) phenyl ] spi ro[ i soqui nol i ne-1(2H), 4' -

pi peridi ne]-1"-carboxam de, N-(3,4-dichlorophenyl)-3, 4-di hydro- 3-
oxospi ro[ i soqui noline-1(2H), 4" - pi peridyne]-1'- carboxam de , 20

N-[ 1- (3-chl orophenyl)-4-im dazolQ]] - 3, dihydro-3-
oxospiro[isoquinoline 1(2H), 4' - pixRg 'Nlne] - car boxam de,

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

t hi azol yl ) spl ro[i soqui nol i ne- 1( Zi 4' pﬂﬁerldlne]-l
3, 4- di hydr o- 3- oxo- N-[ 5- ( 2- pyr 1)
pyrazinyl]spiro[isoquinoline plperldlne) car boxam de,

3, 4-di hydr o- N- (4- nethyl’z'ben 0 .zonI) 3 WO 01/ 14376 PCT/JPOQ 05427 13 F
E 0 2004 31 ~ -

26 car boxam de,

trans form 1s preferable.

5 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 invention which are readily convertible

ip vivo into the required compound. Thus, in the methods

of treatment of the present invention, the 'term
"administering® shall encompass the treatment of the various

16 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 pétient. Conventional
procedures for the selection and preparation of suitable

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

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



oxospiro[isoqul nol I ne-1(2H), 4" -pl peridine]-1"'- carboxam de,
N- (5-chl oro- 2- benzoxazol yl ) - 3, 4- di hydr o- 3-

oxospi ro[ | sagol/iaké ne- 1(2H), 4" -piperidine]-1"'- 5 carboxamd

N (4- benzoylphenyl) 3-oxospiro[ i sobenzofuran-1(3H), 4' - $C?e;??3%ﬁﬁ
pi peridl nel -1"'-carboxam de,

3-0xo-N—(5 phenyl - 2- pyra2|nyl) splro(lsoggnzofuran-

1(3H). 4" - ferldlnel-l - car boxam de, 10

N- (7- met hy| 1pcquDe3Iated 3- @wbspreﬁﬁrsobemzqurain in its entirety.
1(3H). 4*-pi peridine]-1"'-carboxam de,

3- ox0- N- ( 3- 'Eﬁﬁﬂyplé'i%x&iol Jhese r compshnrdsf tknmlude active speciles
1(3H), 4" - pi peridtnel -1'-carboxam de,

3- 0x0- N- ( 7- E?P@PG&%WIWtrﬁépgtm WI@MPQUIQBS of this invention
yI)spIroIIsobenzofuran 3H),4' -piperldlnel-1"- carboxam de,

3- 0x0- N- ( 5-bhE ﬂthﬁqﬂﬁQ¥ﬁﬂiﬁ?ﬂ)@@Liﬁueobenzofuran-

1(3H). 4*-pi perldine]-1"'-carboxam de, 3-oxo-N 11-(3-quinolyl)-4 20

|rndazmﬁﬂ)splroh?ﬂﬁmﬁ?@ﬂiﬂ#ﬁ1FQNP0ﬂn¢np@PMﬁSﬁﬂted byar bheargemeral
3-0x0- N- (5-phen pyrazolyl)splro[tsobenzofuran-

1(3H), 4' - ékﬁméi eﬂl) Je&yv bEQENRHFBMPLE { 5- (4- chl or ophonyl ) - 3- pyrazol yl ) -3
25 oxospir b nzofura 4-pl perl dinel -1" - carboxanlde

3 0x0- N [s‘*fs(sﬁ CBRDROTR Y b 587 PHBRRING CbBeATARILRA-1

1(3 4 rId | -1 arbo m de,

M([E)(s flo %ﬁgP?]Z ‘E#ﬁPﬁ?F‘]id? WO 01/ 14376 32

3-0x0-N-(5-phenyl-2-pyrazinyl)spiro[isoindoline-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°-piperidine]-1’-carboxamide,

15 N-(4-benzoylphenyl)-3,4-dihydro-3-oxospiro[1soqu1noline-
1(2H),4’'-piperidine)-1’'-carboxamide,
3,4-dilhydro-3-ox0o-N-(5-phenyl-2-
pyrazinyl)spirof{isoquinoline-1(2H),4'-piperidine}-1"'-
carboxamide,

20 3,4-dihydro-N-(7-methyl-2-quinolyl)-3-
oxospiro[isoquinoline-1(2H),4° -piperidine]l-1"-
carboxamide,
N-{4-acetylpheny1)-3,4-d1hydro-3-oxosp1ro[isoquinoline—
1(2H).4'-piperidine]-l'—carboxamide,

25 3,4-dihydro-3-oxo-N-[1-(2-gquinolyl)-4-
imidazolyl]spiro[isoquinoline-1(2H),4 ' -piperidine]-1'-
carboxamide,
3,4-dihydro-3-oxo-N-(s-oxo-ﬁ,6.7.B—tetrahydro-z—

naphthyl)spiro[isoquinoline-1(2H).,4'-piperidine}]-1"-



PCTI JPOQ 0s427 13 F E 8 7004

oxospl rof i sobenzofuran-1(3H), 4' -pi peridine)-il- carboxanl de, .
3-0X0-N-[5-(3-trifluoronethyl phenyl) - 2-

. pyrtm di nMQ@18143% | sobenzof uran- 1(3H), 4*-pl peridinel -1' 6 PEI/IRONOTRTe,

N[ 5- (3-chl orophenyl ) - 2-pyri m di nylj - 3- 13FEBﬂM4

oxospl ro[ i sobenzofuran-1(3H),4' -plperidlingy-1'- carboxam de,

N-(7-dl f1 uoronet hoxypyrl do[ 3, 2-bl pyridin-2-yi)-3- 10

oxosp: Lrol i sobenzofu gn- 1(3H), 4" - plperldlnel-l - car boxanl de,

3- oxo- N- ( 5- fi#& xqmé %+t hi adi azol -

I | roll f -

K*)'pl[sffﬁﬁg SRy itk |$ﬁa§zneﬁr@ o pﬁraziﬁlyﬂ -
X0S S zofu | . .
(I-efhyl 2- PXQS Eﬁfﬁ&@ﬁﬁliﬁﬁépf(gg J —piperf%?%éq T -

oxosplro[tsobe zofur 1(3FD 4' -piperidinel-1"-- 20 carboxaml-de,
N-11- (3- et f 3’6%%'?? A- im'dazol yII-3-

oxosplrqfis b furan-1 3 | -J' - carboxam de,

6-fl uor%[ gxg @( %ﬁgn§ Lg Gi g

pyrazl nyl) sggggﬁzggp,ggggég@q féof"’&&méuweﬂef ( iy ey ps fAPRYREY IS -

6-f | uor o- 3-0X0-
pyri m dl nyl nzofuran-1(3H). 4" -pl peridinel-1"- carboxam de, WD
01/ 14376 P&??b&%ﬁgg

N-{1-(7-benzo[b]furanyl)-4-imldazolyl])-3,4-dihydro-3-
oxospiro[isoquinoline-1(2H),4'-piperidine]-1"'-

10 carboxamide,
N-[1-({3-difluoromethoxyphenyl)-4-imidazolyl}-3,4-
dihydro-3-oxospiro{isogquinoline-1(2H).4 -piperidine]-1’-
carboxamide, '
3.4-dihydro-3-oxo0-N-[4-(2-

16 pyridylcarbonyl)phenyl]spirofiscquinoline-1(2H),4"-
piperidine}-1'-carboxamide,
N-(3,4~dichlorophenyl)-3,4-dihydro-3-
oxospiro{isoquinoline-~1(2H),4 -piperidinel]-1'-
carboxamide,

20 N-[1-(3-chlorophenyl)-4-imidazolyl]}-3,4-dihydro-3-
oxospiro[isoguinoline-1(2H),4 ' -piperidine]-1’'-
carboxamide,
3.4-dihydro-3-oxo0-N-(5-phenyl-2-
thiazolyl)spiro{isoquinoline-1(2H),4'-piperidinel-1'-

26 carboxamide,
3,4-dihydro-3-oxo-N-[5-(2-pyridyl)-2-
pyrazinyllspirol[isoquinoline-1(2H),4'-piperidine]-1"'-
carboxamide,

3.4-dihydro-N-{(4-methyl-2-benzothiazolyl)-3-



33 13FEB2004 5-fl uoro- 3- oxo- N-(5- phenyl -

-pyrazi nyl)spiro[isobenzofuran-1(3H), 4' -pi peridine]-1"- carboxam de,
5-f|uoro-3?Q¥ - 5- phenyl -2- 5

pyri m di ny )s@%@% | sobenzofuran-1(3H), 4' -pi peridine]-1"- car é?%ﬁ?ﬁr
‘N- (4- benzoyl phenyl ) - 3, 4- di hydr o- 3- oxospi ro[ 1H 2-
benzopyran-1, 4' - pi peridine]-1"-carboxam ¢,

3, 4-di hydr o- 3- oxo- N- (5- phenyl - 2- pyrazi nyl )spiro[ 1H 2 10

benzopyr an- dxé splifel i Soqalinb 1-1Gas bDK2H)J4, ' -piperidine]-1"-

N- ( 5- benzoyl - 2- pyr azi nyl ) - 3, 4- di hydr o- 3- oxospi ro[ 1H 2-

benzopyr an- éat'badiametde| ne] - 1' - car boxani de,

trans- N- (4- benzoyl phenyl ) - 3' - oxospi ro[ cycl ohexane-

1,1 (3' H) - i Neljsraiflonot 2 4beazoxaro gl ) 13 ,4-dihydro-3-

trans- 3' - oxo- N- ( 5- phenyl - 2- pyrazi nyl ) spi ro[ cycl ohexane-

1,1 (3' H)y- i serbepdafol bsdgdinadimesl (2H) ,4° -piperidine]-1°'-

trans- 3' - oxo- N- ( 1- phenyl - 4-i m dazol yl ) spi ro[ cycl ohexane-

1,1 (3" ) - icapboxamide) - 4- car boxani de, trans-3'-o0x0-N (5-phenyl-2 20
pyri m di nyl)spiro[cycl ohexane-1,1"' (3" H)-i sobenzof uran]- 4-carboxam de,
trans- N-[ | -N3( 8-dhefn 2oy hphenyll))-8-oxaspbipl{ls3¥benzofuran-1{3H) ,4" -
oxospi ro[ cycl ohexane-1, 1' (3' H)-i sobenzof uran] -4- carboxam de, 25
trans- 3' - oxplpefrid-ddns)4+ 1 3~parboaiamddei r o[ cycl ohexane-

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

trans- N- [ 1-320kpuad-difirplyenyl -2ripyrasinyl3-spirof isobenzofuran-

oxosplro[cyclohexane 1, 1'(3'FD-|sobenzofuran] 4- carboxam de, WD 01/14376
1( 4’ -piperidine]-1'-carboxamide,

10 N-(7-methyl-2-quinolyl)-3-oxospiro[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-

15 vyl)spirolisobenzofuran-1(3H),4'-piperidinel-1°-
carboxamide,
3-0%0-N~-(5-phenyl-2-pyrimidinyl)spiro[isobenzofuran-
1(3H),4’-piperidine]-1'-carboxamide.
3-0x0-N-[1-{3-gqulinolyl)-4-

20 imldazolyl])spiro[isobenzofuran-1(3H),4'-piperidine]-1°- |,
carboxamide,
3-o0x0-N-(5-phenyl-3-pyrazolyl)spiro[isobenzofuran-
1(3H),4 ' -piperidine]-1’'-carboxamide,
N-[5-(4-chlorophenyl)-3-pyrazolyl)-3~

25 oxospiro{isobenzofuran-1(3H),4"'-piperidinej-1’-
carboxamide,
3-0x0-N-[5-({3-quinolyl)-3-pyrazolyl)spiro[iscbenzofuran-
1(3H),4’-piperidine]-1"'-carboxamide,

N-[5-(3-fluorophenyl)-2-pyrimidinyl]-3-



PCT/ " 00/ 05. 427 13 FEB 2004 trans-N-(4-acetyl-3-trifluoronethyl phenyl)-3'-
oxospiro[ cycl ohexane-1, 1' (3' H) -i sobenzof uran] - 4- car boxam de, .
trans-3' - oxgoNy 3-quinolyl)-4- 5
inidazolyl]spiré%géélohexane-l,l'(3'Fb-isobenzofuran]-4- car BEXARIONS427
trans- N-[ 1- ( 3- cyanophenyl ) - 4-i m dazol yl ]-3' - 1.3 FEB 2004
oxospi ro[ cycl ohexane-1, 1' (3' H) -i sobenzof urdh] - 4- car boxan de, §& 

trans- N- (4- benzoyl phenyl ) - 3- oxospi r o[ 4- azai sobenzofuran- 1(3B), 1'-

cycl ohexane] efosgeihokasobenzdfgran 31 930 )N-4 5- PR adrwf 2+ DYl ) spirof 4-
azai sobenzofuran-1(3H), 1'-cycl ohexane]-4'-carboxam de,

t rans- 3- oxo- Slagboptaamiide5- i soxazol yl )spiro[4 15

azai sobenzofuran-1(3H), 1' - cycl ohexane] - 4' - car boxani de,

t rans- 3- oxo- 3k ¢Zopitent/s - L3 pyuiit Xiowdnephyophenyl ) -2-

azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

© trans- N (4- leyedpilgionyl ) spimoduipolainz afaraalbaeai ) an-plipddidine -1 -
cycl ohexane] - 4' - car boxam de, 20

t rans- N- p4- earboxamtde ) - 3- oxospi r o[ 6- azai sobenzofuran- 1(3H), 1'-

cycl ohexane] - 4' - car boxam de, N-[5-(4-hydroxyphenyl)-2-pyrazinyl]-3-
oxospi r o[ i sdbeh3of 3rahlgBephényli)pe-prnthd 813k poxam de, 25

N- [ 5- ( 3- hydr oxyphenyl) - 2- pyrazi nyl | - 3-

oxospi r o[ i seMeRLgeddsqlsn zafupaperd (BHE] 4 1-pipednatnage,] * -

4-f | uor o- 3- oxo- N ( 5- phenyl - 2-

pyri ni di nyl CAFRPXABRdEz of ur an- 1(3H), 4' - pi peri dine]-1' WO 01/ 14376

PCT/ JPO0/ 05427
iﬁ(7—difluoromethoxypyrido[3,2~b]pyrid1n—2-yl)-3-

e

10 oxospiro[1sobenzofuran-1(3H).4'-p1per1dine]-1'-
carboxamide,
3-0xo0-N-(5-phenyl-1,2,4-thiadiazol-3-
yl)spiro[isobenzofuran-l(3H).4'-p1per1dine]-1'-
carboxamide,

15 N-{l-[3-(2-hydroxyethyl)phenyl]-4-1m1dazoly}-3-
oxospiro[isobenzofuran—1(3H),4'—p1per1d1ne]-1'—
carboxamide,

N—I4—(1-ethy1—2-1midazolyl)phenyl]-S-
oxospiro[isobenzofuran-1(3H),4'-piperidine}-1‘-.

20 carboxamide,

N—[l—(3-methoxyphenyl)-4—imidazolyl]-3-
oxospirolisobenzofuran-1(3H).4'-piperidine]-1'-
carboxamide,

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

25 pyrazinyl)spiro{1sobenzofuran-1(3H);4'-piperidine]—l'-
carboxamide,
6-fluoro-3-oxo0-N-(5-phenyl-2-
pyrimidinyl)spiro[isobenzofuran~1(3H),4'-piper1d1ne]-1'—

carboxamide,



35 13 F E B 2004 carboxam de, 7-fluoro-3-o0x0-N-(5-phenyl -
pyrimdinyl)spiro[isobenzofuran-1(3H),4' -piperidine]-l'- carboxam de, 5
6- et hyl - ﬁ - phenyl - 2-

pyr azi nyl )2{9?12% obenzof uran- 1(3H), 4' - pi peri di ne] -1' - car b&*AAFHUIS427
6- hydr oxy- 3- oxo- N- (5- phenyl -

pyrazi nyl )spiro[isobenzofuran-1(3H), 4' -pidderidine]-1'- 10'b$f5%2@ﬁide,
t rans- 3- oxo- N- (5- phenyl - 2- pyri m di nyl ) spl ro[ 5-

azai sobenzo§Uarol Bt - dxoCe @\eeeRYy14 2-car boxam de,
trans- N (5-(3-fluorophenyl)-2-pyrimdinyl]-3-oxospiro[5-

azai sobenzo gﬁ:&&—.ﬁ{ﬁﬂs piroQ1EENAO£h ran-Cef PRy agl ?iple'i‘idine]-l'-
trans- N-[ 5- fl uorophenyl)-2-pyri m di nyl]-3-o0xospiro

-azal sobenzogdirbdaoxHmilde , 1' - cycl ohexane] - 4' - car boxam de,
trans-3-oxo-N—(4-phenyI-2-oxazolyl)spiro[5-
azaisobenzosufa&duﬁﬁﬁ*6kocncuqhqnaﬂgfi4zscarboxanide,

trans- N-[ 5- (2- et hyl phenyl ) - 2- pyri m di nyl ] - 3-oxospiro[5 20

azai sobgnzopyramidiiyl I spiyel[drtediofuranIoKaN) (¢’ -piperidine]-1"-
trans- N- (5- (3- et hyl phenyl ) - 2-pyri m di nyl ] - 3- oxospi r o[ 5-

azai sobenzotarboxbntde 1' - cycl ohexane] - 4' - car boxami de,

trans- N-(5-(3-fl uoronet hoxyphenyl)-2-pyrim dinyl]- 3-

oxospi r o] 5-Hz f# s besrray lphenydIH)3 14 ~ d#h?dhemﬁmﬂxdbpiiﬁ[mm%nmanlde
trans- N-(5-(3-fluoronethyl phenyl)-2-pyrimdinyl]-3-

oxospi r o] 5-keazopyaramf s 4n-pdperidingtt dhecmmoxamiderboxani de,
AR AR T SIS A (U R R P T

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)-1isobenzofuran]-4-carboxamide,

156 trans-3'-oxo-N-(5-phenyl-2-pyrazinyl)spiro{cyclohexane-
1,1 {3'H)-1isobenzofuran)]-4-carboxamide,
trans-3‘-oxo-N-(1l-phenyl-4-imidazolyl)spirolcyclohexane-
1,1’{3"H)~isobenzofuran]-4-carboxamide,
trans-3'-~-oxo-N-{5-phenyl-2-

20 pyrimidinyl)spirofcyclohexane-1,1'(3°H)-isobenzofuran])-
4-carboxamide,
trans-N-[1-(3.5-difluorophenyl)-4-imidazolyl]-3’'-
oxosplro[cyclohexane-1,1’'(3'H)~isobenzofuran]-4-
carboxamide,

25 trans-3'-oxo-N-{5-phenyl-3-pyrazolyl)spiro[cyclohexane-
1,1°(3"8B)-isobenzofuran]-4-carboxamide,
trans-N-[1-(2-fluorophenyl)-4-imidazolyl]-3'-
oxospiro[cyclohexane-1,1"'(3'H)~-1isobenzofuran]-4-

carboxamide,



36 13 F E B 2004 oxospi ro[ 5- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' -
carboxam de, trans-N-[S-(2-fluoro-5-nethyl phenyl)-2-pyrimdinyl]-3-.
oxospiro[SRgégaﬁgﬁgnzofuran-1(311),1'-cyclohexane]-4'- 5 car boxam de,

.trans-N-|[ r omet hoxyphenyl ) - 2- oxazol yl ] - 3- PCT/IP00/05427

oxospi ro[ 5- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - carboxaan?FEBzm4
trans- N-[ 5- ( 3- hydr oxynet hyl phenyl ) - 2- pyri mydi nyl )-3- 10
oxospi ro( 5-azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

trans- N[ 5- - xyNenyL) - 2- pyri i di nyl ] - 3-
o;ggglro%S-gggﬁggggﬁio ﬁ?é%%Xgéﬁ%:%gi%égﬁggﬁéﬁﬂlﬂﬁenféﬂbaianide, 15
t ey rovii il 3 b '

hoat sobensor s opPIRSTBY ¢ FoRUkpel T O YL Es obenapturan -4-

trans-N—[S-Qﬁafbgggﬁggﬁpylphenyl)-2-pyrinidinyl]-3-
oxospi ro[ 6- azai sobenzof uran-1(3H), 1' -cycl ohexane] -4' - car boxam de, 20

t -N-[ 5- ), - 2- i.ng dinyl]-3-

o;ggzi ro% 6- g%égﬂggﬁg?ﬁ%prg“’lQ%i%g;ﬁ@%(g%e} -4*- car boxani de,

t - 3- 117 Lazin-3-vyl i -
eé:?:obeﬁ§gﬁﬁégkﬁ?gggqué%ég%*é;éhgfiﬁ&%gﬁ%ogégpdé}SQHPDZOfUIdn]-4-

trans- N-[ 5- caridxami gget hoxyphenyl ) - 3- pyrazol yl ] -3
oxospl ro[ 6- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

suosp ol & et sovervr vrans (b ) BN e 0% 157
PCTLMXI)OSéQBspiro[cyclohexane-l.1'(3'H)—1sobenzofuranl-4-
carboxamide,

10 trans—ﬂ-(4—benzoy1pheny1)-3-oxosp1ro[4-azaisobenzofuran—
1{(3H),1"- cyclohexane]-4’-carboxamide,
trans-s-oxo—N—(5-pheny1-2-pyraziny1)sp1r0[4—
azaisobenzofuran-l(an},1'—cyclohexane]—4'-carboxamide,
trans-3-oxo—N—(3-phenyl—5-isoxazoly1)spiro[4n

15 azaisobenzofuran-l(BH).1'-cyclohexane]-4'-carboxamide.
trans-a-oxo-N—(5-pheny1-2—pyr1m1dinyl)spiro[4-
azaisobenzofuran-l(SH),1‘-cyclohexane]-4'-carboxamide,
trans-N-(4—benzoy1phenyl)—3-oxospiro[5-azaisobenzofuran-
1(3H),1°- cyclohexane]-4'-carboxamide,

20 trans-N-(4-benzoylphenyl)-3-oxosp1ro[6-azaisobenzofuran«
1(3H}),1°'- cyclohexane]-4'-carboxam1de,
N-[5—(4-hydroxypheny1)—2-pyraziny1]-3-
oxospiro[1sobenzofuran—1(3H),4'—piper1d1ne]—1'—
carboxamide,

25 N-[5-(3—hydroxypheny1)-z-pyrazinyll-3-
oxospiro[1sobenzofuran—1(3H),4'-p1per1dine]-1'-
carboxamide,
4-f1uoro-3-oxo-N-(5-pheny1-2—

pyrimidinyl)spiro[isobenzofuran-l(BH),4’—p1per1dine]~1'—



37 1 3 FEB 1004 car boxam de,

trans- N-[ 5- (3-fl uorophenyl)-3-pyrazol yl ] -3-oxospirof 6-
azai sobenzofuran-1(3H). 1' - cycl ohexane] -4' - car boxam de, '
trans- N- [ 5 A¥1438t ophenyl ) - 3- pyrazol yl | - 3- oxospiro[ 6 5
azai sobenzofuran-1(3H). 1" -cycl ohexane] -4' - car boxam de,
trans- N- (4- benzoyl phenyl ) - 3- oxospi r o[ 7- azdi sobenzof ur an- 13 FEB 7004
1(3H), 1' - cycl ohexane] - 4' - car boxami de,

trans- N-[ 1- (35544 dh¥aeophenyl ) - 4-i m dazol yl ] - 3-
oxospi ro[ 7- azai sobenzof uran- 1(3H), 1' - cycl ohexane] -4' - 10 car boxami de,

{1 ans- 3- 0X0 N RIGREDSL LN (1 bEhiaL 2

azai sobenzof uran-1(3H) -cycl ohexane] - 4' - car boxam de,

trans- 3- 0xo5 N‘ﬂlﬁiﬁ‘fﬁ?‘lﬁ%ﬂh‘@?ﬁdﬁéﬁﬁbfﬂ&%n 1(3H).4° félperidine]-l'-

azalsobenzophran 1(3 -cycl ohexane] 4" -car boxam de,

trans- 3- 0Xogy{bloxRdMik:,3- pyr rol yl ) spirof 7-

azai sobenzofuran-1(3H). 1'-cyc|ohexane] 4' - car boxani de.

trans- N-f1- g4efHipx 0phesd -3 5ypRréay YL p-3- oxospi rof 7-

azal sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

trans- 3- oXOopyWdzZi PRI Spi1Fa ]I sokendSniran-4 (3H) , 4 ° —piperidiné] -1'-
azaisobenzo?uran 1(3H). '-cyclohexane]-4'-carboxanide,

t r ans- 3- oxocliribloxdwmide-,4- pyrazol yl ) spi ro[ 4-

azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

trans- N-[ 1- 63hydirexpharpxo-N-pis sgbenyl-2-oxospi r of 4-

azal sobenzofuran-1(3H), 1' - cycl ohexane] - 4'-carboxan1de 26

trans- 3- oxopunﬁn#ﬁmmyBpinq&tﬁnbgm;eﬁurgp&l(3H) 4’ -piperidine]-1'-
azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,

trans- N1@1- FﬂlﬂMUwaﬁﬁenyl) 3-pyrazol yl]-3- oxosp|r0[6-

azai sobenzof uran 1' -cycl ohexane] -4' -c¢
trans- N-[1- ¢ Eﬂmﬁmé'oﬁaﬁé‘nﬂ') -BRenYY r;r}wiaﬁid%maﬂﬁpé@dfv "14376

PCT/JPOO/0542L£¥%benzofuran 1(3H),1'-cyclohexane]-4'-carboxamide,

PCT/IP00/05427

trans-N-[5-(3-fluorophenyl)}-2-pyrimidinyl]-3-oxospiro[5-
azaisobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxamide,

15 trans-N-[5-(2-fluorophenyl)-2-pyrimidinyl])-3-oxospiro[5-
azaisobenzofuran-1(3H),1'-cyclohexane])-4'-carboxamide,
trans-3-oxo-N-(4-phenyl-2-oxazolyl)spiro[5-
azaisobenzofuran-1(3H),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-methylphenyl)-2-pyrimidinyl]-3-oxospiro[5-
azalsobenzofuran-1(3H),1"'-cyclohexane)-4'-carboxamide,
trans-N-[5-(3-fluoromethoxyphenyl)-2-pyrimidinyl]-3-
oxospiro[S5-azalsobenzofuran-1{3H),1 ' -cyclohexane}-4"‘-

26 carboxamide,
trans-N-[5-(3-fluoromethylphenyl)-2-pyrimidinyl)-3-
oxospiro|5-azalsobenzofuran-1(3H),1’'-cyclohexane]~-4"'-
carboxamide,

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



13 F [ s 2004 azai sobenzofuran-1(3H), 1' -cycl ohexane] - 4' - car boxam de,
trans- 3- oxo- N- ( 5- phenyl -1, 2, 4-t hi adi azol - 3-yl ) spi r o[ 6-
azai sobenzefaogiysd 311), 1' - cycl ohexane] - 4' - car boxam de,
trans-3-oxo-N—(5-%ﬁenyl-3-isoxazo|y|)spiro[6 6 5 PCT/IP00/05427

azai sobenzofuran-1(3H). 1" -cycl ohexane] -4' - car boxam de, 13 FEB 2004
trans-3-oxo-N—(6-phenyI-3-pyridy|)spiro[6:356 .

azai sobenzofuran-1(3H). 1" -cycl ohexane] -4' - car boxan de,

trans- 3- oxooMosp jahe a2 atifs clrext ybFamiamd{ 0 3H) , 1’ -cyclohexane] -4 -

azai sobenzofuran-1(311), 1' - cycl ohexane] -4' - car boxam de 10 or

t rans- 3- oxochrpdxpgrehde, 1, 2, 3-tri azol - 4-yl ) spiro[ 6-

azai sobenzofuran-1(311), 1' -cycl ohexane] - 4' - car boxam de. Anong t hese
conpounds, tRansdi el abld-EdmwaneS ime thiydphaeyd) e 2-Pyrimidinyl ] - 3-

3- 0x0- N- ( 5- phenyl - 2- grazinyI)-spiro[isobenzofuran-

: 1(311),4'-p¢§@5@§uﬂbf iazgisbobensafuran-1(3H),1" -cyclohexane]-4 ' -
3-0x0-N-(7-trifluoromethyl pyrido[ 3, 2-b]pyridin-2-

yl)spl r 8] i sonEhoxamide 4(3H), 4' - pi peridine]-1'- carboxani de, 20
N—[5-(3-f|uorophg$ﬁ4ég?- yrimdinyl]-3-

oxospi r o[ i SOPRAE -&53?#9¢rqmqth¢Hthbnwl){zwbna&mmyi]_3-

trans- 3' - oxo- N (5-phenyl -2- pyrimdinyl)spiro[ cycl ohexane-1,

1' (3' H) - i seersBiEiod ~apaigobenzefarar: 1{ BHls-B' - oxolbhlekarde puinal yl ) - 4-
inidazolyl]%ﬁérogc cl ohexane-1, 1' (3' H) -i sobenzof uran] -4- car boxam de, )
trans- 3- ox CF9EPS2 « 2-pyrazinyl )spiro[4 WD 01/ 14376 PCT/ JPOQ 05427 39

13FES 7(¥%ns—ﬂ—[5-(3-hydroxymethy1phenyl)—2-pyrimid1ny1]-3-

10 oxospiro[5-azaisobenzofuran-1(3ﬂ),1'-cyclohexane]-4'-
carboxamide,
trans—N-[5-(3-hydroxyphenyl)—2-pyr1m1diny1]-3-
oxospiro[5-azaisobenzofuran-1(3H),1'-cyclohexane]—4'-
carboxamide,

16 trans-3-oxo-N—(5-pheny1-2-pyrim1diny1)Spirols-
azaisobenzofuran-l(SH),1'-cyclohexane]-4'—carboxamide.
trans—N-[5-(3-f1uoromethy1pheny1)-z—pyrimidinyl]-B-
oxospiro{6-azaisobenzofuran-1(3H),1’-cyclohexane]-4’-
carboxamide,

20 trans-N-[s-(3-f1uoromethoxypheny1)-z-pyrimidinyll-3-
oxospiro[6-azaisobenzofuran-1(3H),1'-cyclohexane]-4'-
carboxamide, |
trans—B—oxo-N-(G—phenyl-l.z.4-triaz1n-3-y1)spiro[6—

_ azaisobenzofuran-1(3ﬂ).1'-cyclohexane]-4'-carboxamide.

25 trans-N—[5—(2-difluoromethoxypheny1)43-pyrazoly1]-3-
oxospiro[6—azaisobenzofuran-1(SH).1'-cyclohexane]-4'-
carboxamide,
trans-N-[5-(3-dif1uoromethoxyphenyl)-3-pyrazolyl]-3-

oxospiro[6-azaisobenzofuran-1(3H),1'-cyclohexane]-4'—



azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de,
trans- N (5-(3-fluorophenyl)-2-pyrimdinyl]-3-oxospiro[5-
azaisobenza%%hggg%KSFD,l'-cyclohexane]-4'-carboxanide,

trans-N-[ 5 uor ophenyl ) - 2- pyri m di nyl ] -3-oxospiro[5 5 PCT/IP00/05427

azai sobenzofuran-1(3H),|"'-cycl ohexane] -4' - car boxam de, 13FF
trans-N—I1-(3,5-dif|uorophenyl)-4-inidaz&“&l]-3-oxospiro[?- B 2004
azai sobenzofuran-1(3H), 1' -cycl ohexane] -4 - car boxani de,

t r ans- 3- oxociirbbdieide - 4- pyrazol yl ) spi ro[ 4-
azai sobenzofuran-1(3H), 1' - cycl ohexane] - 4' - car boxam de, 10

t r ans- 3- oxotiankjehy+ { 3-mMinendyheapil) e36-pyrzazodgdz&1oxms fL 86 6 -

1' - cycl ohexane] - 4' - car boxan de or

-t rans- 3- oxoabaliZzqiiamyb £ Aran3-1{3Kmy ol ! 4eyiclnliefte ] -4 ' -carboxamide,

azal sobenzof uran-1(311) 11' - cycl ohexane] - 4' - car boxam de. The process for
produci ng cerameds- D5 - (A€ lvorophenyl )5 3i-pyrdzelyded -aoxdspivod 6~
Compounds of this invention (1) can be synthesized, for exanple, by the
foll owi g pasedsxdseriznofpradudi(3ih) o1’ -cielmhasoaned -4iowartmoxambfeess, but
t hese enbodi nents are not intended to restrict the process for producing
conpounds f@anfs N 54 + hepzpydiphienyl Prddootaspd r¢f 3cagaisobennpfundnof
the general formula (11): O Ar O4 N'Ar H wherein Art represents aryl
or het er oar ¥ 3H}i.dn" meychehexmnnbs4 | tcarboxamldebst i t uent. bei ng sel ect ed
fromthe group consisting of hal ogen, nitro, |ower alkyl, halo(lower)alkyl,

cycl o( | ower ;e -N-4 bhef 3 aprddhiluerophenyildxa - i 82204 Ydd 1T/ JP00/ 05427
oxospirof7-azaisobenzofuran~1(3H),1'-cyclohexane]-4"-

10 carboxamide,
trans-3-oxo-N-[2-phenyl-4-pyridyl)spiro[7-
azaisobenzofuran-1(3H),1'-cyclohexanel)~4'-carboxamide,
trans-3-oxo-N-(1l-phenyl-4-pyrazolyl)spirol[7-
azaisobenzofuran-1(3H),1" -cyclohexane]-4'-carboxamide,

15 trans-3-oxo-N-(l-phenyl-3-pyrrolyl}spiro[7-
azalsobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxamide,
trans-N-[1-(4-fluorophenyl)-3-pyrazolyl)-3-oxospiro[7-
azalsobenzofuran-1(3H),1l'-cyclohexane] -4’ -carboxamide,
trans-3-oxo-N-(l-phenyl-3-pyrazolyl)spiro[4-

20 azaisobenzofuran-1(3H).l'-cyclohexane]-4’'-carboxamide,
trans-3-oxo-N-{(1l-phenyl-4-pyrazolyl)spiro[4-
azalsobenzofuran-1(3H),1'-cyclohexane)-4’'-carboxamide,
trans-N-[1-(3-fluorcphenyl)-4-pyrazolyl)-3-oxospirol4-
azaisobenzofuran—1(3ﬂ),1'-cyclohexane]-4'-carboxamide.

26 trans-3-0oxo-N-(l-phenyl-3-pyrazolyl)spiro[é6-
azalsobenzofuran-1(3H},1'-cyclohexane]-4'-carboxamide,
trans-N-[1-(4-fluorophenyl)-3-pyrazolyl)-3-oxospiro(6-
azalsobenzofuran-1{3H),1 -cyclohexane)-4'-carboxamide,

trans-N-{l1-(2~-fluorophenyl)-3-pyrazolyl])-3-oxospiro(6-



40 13 F EB 2004 halo (lower) al koxy, |ower alkylthio, |ower alkanoyl. |ower
al koxycarbonyl, a group of fornmula: -Q-Ar2p, and an optionally protected,
| ower al kyl ene optionally substituted w th oxo, hydroxy(lower)alkyl or

car boxyl gMeQP1/1874r 2p represents aryl or heteroaryl which nRGT/bR00/05427
substituted, the substituent being selected fromthe group consisting of
hal ogen, cyano, |ower alkyl, halo (lower) g kyl, |ower al koxy,3FEB 200

hal o(l ower) al koxy, di-|ower al kyl am no, |ower al kanoyl. aryl, and an

roup: A 3 ERTESHRRLRGEAD-Wkh T by~ GECLBATARE bo oy AR cRRARIgE .
Feacted i t FOBABBRESREooN v PRy £1 o Ameh ekl §2Sims s gRibohon, 1.
Compound of 3HeLSeRsLrSERFRAT S (Al ] - GEroshERens ICH resiibimnide 15 rr
meanings as CRAREroaFApiy 48 BRERT 35t Poreaaty Dy sBa B e on of &
protectiye YLiPsbentdhufah- SV Y 2Lyt 8ndiiS - 1 Brbdxanide !
trans-3-oxo-N-(6-phenyl-3-pyridyl)spiro[6- -
azaisobenzofuran-1(3H).,1'-cyclohexanel-4'-carboxamide,
trans-3-oxo-N-(2-phenyl-3-thiazolyl)spiro[é6-
azaisobenzofuran-1(3H).,1l’'-cyclohexane]-4’-carboxamide )

10 or
trans-3-oxo-N-(2-phenyl-1,2,3-trlazol-4-yl)spiro[6-
azaisobenzofuran-1(3H),1l'-cyclohexanel-4'-carboxamide.

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

15 3-oxo-N-(5-phenyl-2-pyrazinyl)-spiro{isobenzofuran-
1(3H),4  -piperidinel}-1’'-carboxamide,
3-0x0-N-(7-trifluoromethylpyrido[3,2-b]pyridin-2-
yYl)spixro[isobenzofuran-1(3H),4 ' -piperidine)-1’-
carboxamide,

20 N-{5-(3-fluorophenyl)-2-pyrimidinyl]-3-
oxospiro{isobenzofuran-1(3H),4’-piperidine]-1‘-
carboxamide,
trans-3°‘-o0xo-N-(5-phenyl-2-
pyrimidinyl)spiro{cyclohexane-1,1'(3'H)-isobenzofuran]-

25 4-carboxamide,
trans-3'-oxo-N-[1-(3-quinolyl)-4-
1midazolyl]spiro[cyclohéxane—l.1'(3'H)-1sobenzofuranl-4-
carboxamide,

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



YTI 1 2)1-ft~ 0 wherein Arl , n, T, U, V, Wand Y have the sane neani ngs
as nentioned above. This production process refers to the process for 10

pr oduci ng %Ggﬂpg%ld of the general formula (31), wherein XPéT?JPg&,IJgﬁgen,
that is, a conpound of the general fornula Wen a reactant has an am no,

hydr oxy, carboxyl, oxo, carbonyl, or the |ike group which doeg not
participate in WO 01/ 14376 PCT/ JPO0/ 054273%2 13 FE B 2004 the et 06, t he
reaction may be carried out after protecting the am no, hydroxy, carboxyl,

0x0, carbonydzagobelzdikeags DYBHY, U -y ElbRE xS <4 | Hgagbosamilael) oxy
protecting group, carboxyl protecting group, or oxo- or 5

car bonyl - pr aireen $ AB -dr5cuiB - £ Dhbevpiieny 1de(2 op gt indd jafy BT - 3 conpkpliiram( B
the reaction. "Am no protecting group' includes aral kyl (for exanple

benzyl, p- mizwkydbbendof \iran di (BHNHQAYbewylochexane J-obengyrboxamide,
p-ni trobenzyl, benzhydryl, trityl); lower 10 al kanoyl (for exanple fornyl,

- acetyl, propirays-NbiSH(\2-£lporephenyller-oyyrimiviialkbhoy+okbepidodhé e
phenyl acetyl, phenoxyacetyl); |ower al koxycarbonyl (for exanple

met hoxychr bawgdl sebeneodarntemyl ( 3H) oAy -opckobexghe ] {4Ticdrboxgmddeqny! ) ;
ar al kyl oxycar bonyl (for exanple 15 benzyl oxycarbonyl,

p- ni t r obenz wiransed-biokyl 3, 5 plifidndphergel botwdnt ddznokyl bt Xydweispdrd [ br
exanple trinethylsilyl, tert-butyldinmethylsilyl); and the |iKke,
especi al | y azahgobgnzofundn- bisiro ' -andlohexanmhyd | ~carboxamide,
trans-3-oxo-N-(l-phenyl-4-pyrazolyl)spiro[4-
azaisobenzofuran-1(3H),1'-cyclohexane]-4’'-carboxamide,
10 trans-3-oxo-N-(l-phenyl-3-pyrazolyl)spiro[é-
azalsobenzofuran-1(3H).1l'-cyclohexane]-4'-carboxamide or
trans-3-oxo-N-(2-phenyl-1,2,3-triazol-4-yl)spiro[é6-
azaisobenzofuran-1(3H),1l’-cyclohexanel]-4°'-carboxamide.
The process for producing compounds of this invention
15 4s illustrated as follows.
Compounds of this invention (I) can be synthesized,
for example, by the following processes for production orx
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 (1IX):

Ar30—< an

N—Ar"
N-

wherein Ar'? represents aryl or heteroaryl which may be
256 substituted, the substituent being selected from the group
consisting of halogen, nitro, lower alkyl, halo{lowerj)alkyl,

cyclo(lower)alkyl, lower alkenyl, lower alkoxy.



tert-butoxycarbonyl, and the like. 20 "Hydroxy protectiing group' includes
| ower al kyl (for exanple nethyl, ethyl, propyl, isopropyl, tert-butyl);

| ower al kylsilyl (for exanple trinethylsilyl, tert- butyldinethylsilyl);

| oner al koWPBIMATS (f or exanpl e net hoxymet hyI 2- met hoxyet hBRL/RRA0IO342)
tetrahydropyranyl; 25 trimethylsilylethoxynet hyI aral kyl (for_exanple
benzyl, p-net hoxybenzyl 2, 3- di net hoxybenayl , o-nitrobenzyl 1 PFEB 7004
nitrobenzyl, trityl) ; acyl (for exarrpl e forrryl acetyl) , and the i ke,

eopect 2l 1Y, BB UREIUMELDY  ) oubS! EARSY OB byl inoy1, ygyer
L g R o e A 0
Lo DY) op S9BRARY SR KL (P! 1 BIAPh il bRl o%gﬁgﬁqes_tie%a
cspeoiai 1y ety S5 A %Bﬁaﬁ*%oggay%@x £19=BRA by beny
benzhydr @:ﬂdf elsél‘x‘f:s% Qﬁi‘h@{:e hﬂ}?h,%fye#eggﬁg?,%tﬁt%ﬁ%éudes

acet al or exanple yl ene et aI trime t hyl

ketal), and Ww

forml a It) Sﬂﬁ%ﬂ%ﬁ%gﬁg?hﬁgggg neral fornula %ﬂnsﬁl S usuaf:?hg ‘ig

carried out hlam&g@.h O¥iykh Gl 1G5 Y 8153 | ﬁaqwéwf ) Hikgtaﬂ ,pis}a%&aaﬂo

equivalent to 1.75 mol'es of “conmpound ~(111) "based e conpoun

(1'1). The r aaaid Crower)aikidxyy Caahi-abwik h'lkﬂhdlﬂ%ﬁ IYWER! alkanoyl,

aryl, and an optionally protected hydroxy(lower)alkyl, b

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):

Vo /L ()
v%w (CH,)), 4] |

wherein n, t,u, v, vand Y have the same meanings as mentioned

15

above;

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



and as the Inert solvent, nmade is use of . f or exanple, 20 nethylene
-chloride, chloroform tetrahydrofuran, dinethylf ornmam de, dinmethyl sulf

oxi de or t@ﬁ)ﬂLﬁBVEG’ and the like, preferably. The aforesngéﬁ$§6£%9n may
rgani

be preferably ¢arfied out in the presence of base, includin bases
(f or exanple 25 trlethylam ne, dtlsoprqg | et hyl am ne, pyridine,. 4

di met hyl am nopyri di ne) or inorgani c bases %for exanpl e sodiuhﬁﬁﬁ@ﬂ@%ide,
pot assi um hydroxi de), and the |like. The anmount of the aforesaid base

enpl oyed is usually an equivahsnt to excessive nole, preferably | to 5

nol es WO 01/ 14376 PCTI JPO O 44'/ 05427 ~3FEB7004 based on 1 nole of a
conpound of the general fornmul@ (11). Reaction tenperature is usually
-301C to 200t preferably ~L0Q0t . Reaction tine is usually 5 mnutes to
7 days, 5 preferably 30 m putes"to 24 hours. At the conclusion of the
reaction, the crude producty of a conmpound of the general fornula (IV-1)
can be obtained by usual~tréstnent. Thus obtai ned conpound (IV-1) is
purified by the conventi thod, or not purified, if 10 necessary

foll owed by optional co n of elimnation reaction of am no-,

hydr oxy-, carboxyl -, car bonyl -protecting group to give a conpound
of the general fomﬁﬁ?a The el i mi nat i{d@Y-b) protecting groups may be

carried 15 out degendi upon the kinds of the aforesaid protecting
groups, the stabiIWQ% 0 d ed conpound (I -1) and so on, for exanple,
by the manner describwd (GHghe M erature

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

6§ give a compound of the general formula (I-1):
H
i
N

o) )
Q§r/"\Aﬂ

N (I-1)

A Y

I
N (CHz);kO

ot o=

W

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

carbonyl, or the like group which does not participate in



[Protective Goups in Oganic Synthesis, T.WGeene, John WIley & Sons,

(1981)1 or its simlar manner, for exanple, 20 solvolysis using acid or

base, that i far exanple O. 01 nole to a | arge excess of acid, preferably
AP g, b

trifluoroa formic acid, hydrochloric acid. or tHRETIMWOS3T an

equivalent nole to a | arge excess of base, preferably potassium
hydroxi de, cal ci um hydroxide, or the |ike#2chem cal 25 reducti of3ysBrig
metallic conplex hydride, or the |ike; or catalytlc reducti on using

|1 ad t t ke
g?ocgs;ug}z&gggng§%%@g¥aPheRS§§grg?hfor al@%ys J§€§§%E F ﬁ%gﬁ 427
' NHZ{[))(td‘:écﬂﬁnb?’tEEBam.% MY P Ox P, SabB® émf @{Fm@genera%mwfa

nentloned a Is reacted wth carboxyrlc aci

(M). 5 whergid) Nikle vl e PRHE nme
above; or |:tgi regctlveyﬁoeypv\aﬁﬁg txo ;a)érhg\inhge co?rpggg'ngng?raﬁg e#\erafiy

fornul a (|Vp9btééﬁ&ﬁ§5q?dﬁ5reb%rﬁ rdteétiﬂg Wf@ﬂb\/ﬂﬁv%ﬁaﬁféfne

meani ngs as nentione ove; optional y | owed by &fi mnation of a
prot ectigg &h&*ﬁbﬁfl-ﬂrb&e%toﬂi@%ﬂduﬁf E@W%yf&éﬁfb%e@tﬁ)n Hter

01/14376 H |
completion of the reaction.
"Amino protecting group”™ includes aralkyl (for
example benzyl, p-methoxybenzyl, 3,4-dimethoxybenzyl, o-
nitrobenzyl, p-nitrobenzyl, benzhydryl, trityl): lower )
10 alkanoyl (for example formyl, acetyl, propionyl, butyryl,
pivaloyl): benzoyl; arylalkanoyl (for example phenylacetyl,
phenoxyacetyl): lower alkoxycarbonyl (for example
methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl,
tert-butoxycarbonyl); aralkyloxycarbonyl (for example
15 benzyloxycarbonyl, p~nitrobenzyloxycarbonyl,
phenethyloxycarbonyl): Jlower alkylsilyl (for example
trimethylsilyl, tert-butyldimethylsilyl): and the 1like,
especially 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)}: lower 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. _ especially methyl, - methoxymethyl,
tetrahydropyranyl, trityl, trimethylsilylethoxymethyl.



PCT/ JPOO/ 0542 7 46 13 FEB 2004 wherein Art, n, T, U V. Wand Y have the
sanme neanings as nentioned above. This production process refers to the

process fo&n?ﬁgpﬁ?gucing conpounds of the general formula (ijuggggg%gnx

i s met hane, , a compound of the general fornula (I-2)

bet ween a conpound of the general fornmula (V) and a carboxylic aciid PfB e
general formula (VI) is wusually carried $ut by enploying 0. 5 nole to
excessive noles, 10 preferably 1 nole to 1.5 nole of carboxylic acid (V)

based on 1tEie-whta@maechyVailyhe W*PD hfguiydl |yigarried out in an

inert solvent, and preferable exanples of the inert solvent include

met hyl ene chl oride* caﬁwﬁptr;moﬁ@éwhyq:f@éuﬁamndﬁudémw&qmﬂOteﬁor

pyridine or a mxture thereof, and the i ke. The aforesaid reaction is

preferably eaanple ouietiyl| he theEengRrdby LONdES6HAEPFAENT EerktChueelp} €
N, N - dicycl ohexyl carbodiimde, N, N -dlisopropylcarbodiimde, 20

1- (3- di met hylowdn apa DoElL kyd- ¢ifford @ardmplié n2 g2, 22t3chloroethyl); lower
di met hyl am nopropyl ) - 3- et hyl carbodi i m de hydrochl oride, F WD 01114376

PCT/ JPO(BL0543 kehiy13 (Hidk 1eémple 2-propenyl); aralkyl (for example
benzotri azol - 1-yi - oxy-tri s- (di met hyl am no) phosphoni um hexaf| uor ophosphat e,

benzotri azobehz2gtbxy- tp+me thpxybdnk ybphosphaditadbened]l or obbnshidrsl ,
bronotris- (di nethyl am no) phosphoni um hexaf | uor ophosphate, 5
di phenyl phospiidigl ) asandke thel lika| spyédiakilganethylqrethyl,| téet-boeyl,
af oresai d condensing agent is usually enpl oyed
2-propenyl, benzyl, p-methoxybenzyl, benzhydryl, and the
like.

10 "Oxo- 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 employling an equivalent to excessive mole,
preferably an equivalent to 1.5 moles of compound (1II1) based
on 1 mole of compound (II).

The reaction is usually carried out in an inert solvent,
and as the 1nert solvent, made 1s use of, for example,

20 methylene chloride, chloroform, tetrahydrofuran,
dimethylformamide, dimethyl sulfoxide or the mixture, and
the like, preferably.

The aforesaid reaction may be preferably carried out
in the presence of base, including organic hases (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 eqguivalent to excessive mole, preferably 1 to 5 moles




at | nole to excessive nole, preferably 1 nole to 1.5 noles based on 1
nol e of conmpound (VI). 10 Reaction tenperature is usually -50t to 100 t |,
preferably --20t to 50r,. Reaction tinme is usually 30 mnutes to 7 days,
preferably WheMH3to 24 hours. A compound of fornula (1-2) | cElmeepieduced
by 15 reacting a conpound of the general formula (V) with a 1r3e ctive

derivative of the carboxylic acid (VI) insigad of the carboxyMi & Batfpsd
(V). The react ive derivatives of carboxylic acid of the general formula
activated esters

(V') include i x acid 20 anhydrides

activated ani es r@]%i ?e&’l aTﬁng&"&“‘;ﬁﬁh‘%/a%e geE&Fﬂdxﬁqli‘“‘é%Pd(Bﬂt-he

general formula ( laa% bt ai ne% act i %gmgpgarb l(: c acid o% t he

general formula (Vlk1 q%e 36rd’3r{g o khe 20

conventi onal r{%#]&da i@,l 9 @Cga a i ncl udes t hi onyl chloride,

phosphor us t B I’I% g % L?iqgent achl ori de, phosphorus oxychlori de,

phosphorus tribrom | and, t h

01/ 14376 PCT/ JPOO/ o&z%"{s@@ }%04“‘% BN o aé‘f’d‘%ﬁﬁ? gﬂes ofdays,

carboxylig a ner. V be obtained by reacting a
V1§ apeledrdbify 98N HIHudLL B2 % godlﬁgh y g

carboxylic gener ornu al kyl chlorocarbonate

(for exanple et hyl g I%Fgﬁge?ﬁg Q,If| Qp%k&céac&_@ 6y| tﬁSSf’aCI‘ig*o qi(f;?al

(for exanple pival oyl the e accor I'Ag

met hod. The ggthVabRpotticoE Qhecaéh@ﬁél EAM1 A" (1¥€19°88h°be obtainea

by usual treatment. Thus obtained compound (IV-1} is
purified by the conventional method, or not purified, if
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
16 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 is, for example 0.01 mole
to a large excess of aclid, preferably trifluoroacetic acid,
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 7reduction using metallic complex hydride, or the like: or
catalytic reduction using palladium-carbon cataiyst. Raney
nickel catalyst, or the like.
Production Process 2

A compound of the general formula (V):



formula (VI) may be obtained by reacting a carboxylic acid of the general
- formula (VI) with N-hydroxy conpound (for 10 exanple N hydroxysuccini m de,
N- hydr oxyp iabde, 1- hydroxybenzotriazole); phenol conpgoun for
exanpl e 4- wr?ﬁ/%p éejnol , 2,4-dinitrophenol, 2,4.5-trichlor opﬁgﬁgw,&m‘“”

pent achl or ophenol ), or the like in the pr gsence of a condensing agent (for
exanple N, N 15 dicycl ohexyl carbodii m de, 1-(3-dinethylaninopggggl)-3-

et hyl car bodi - am de) according to the conventional nethod. The ?80pt ed
am des of carboxyl iﬂu"%eei-[dﬂgf t he gene(vl) formula (VI) may be obtained by
reacting a carboxylic acid of the general formula (VI) with for exanple

1L~ 20 caypemdshi Krtaiele dhd' oEREDRRAR 4 2aBP bl (0 H2ECLBLye O the

| i ke according to the conventional nethod. Reactio ween a conpound of

the general ikoradétedViidhd & dEAbk rd /e | XY | d
of the general formula (VI) is usual Y%iggrdr(?/%?j e(‘f‘)ﬁt Q@ft %ﬁ%ﬁ%gfﬁé‘%
nol e to exceygi)we nole, preferably 1 nole to 1.5 noles of the reactive
derivative of carboxylic acid (VI) based on 1 nole of conpound (V). The
reaction is usually carrie€@@H in an inert solvent, and preferable
exanples of the inert solvgnt include WO 01/14376 PCT/JPOQ 05427 49 13 E E
B 2004 nethyl ene chl oride/Achloroform tetrahydrofuran, dinethylformam de,
, and the |ike. The aforesaid reaction
proceeds in the absence p bases, but it is preferable to carry out the
reaction in the presence pases to pronote the reaction snoothly. The
af oresai d bases i ncktrtis, grgan|,c bases (for (&J3nple triethylam ne,

v i di e,

5 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):

T’//t ( IV-2)
Va

“w’(cH), o

10 wherein Ar'”® , n, t, u, v, w and Y 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):



4- di nmet hyl am nopyri dine) or inorganic bases (for exanple 10 sodi um
hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassium carbonate,
sodi um hydrogen carbonate), and the like. It is preferable to enploy 1
mol e to exce84i¥E ol e of the aforesaid base to 1 nole of a eompesndsof the
general 15 fornmula (V). Wen the aforesaid base is liquid, the aforesaid
base can al so be used as a solvent. Reacti4gn tenperature is u$dditBy0850' C
to 100' C.preferably -20t to 50t. Reaction time is usually 5 mnutes to 7
days, 20 preferably 30 ninutqi to 24 hours. A conpound of the general
formula (I - 2) can be producep by treating a reaction mxture in the
usual way after deprotegtionNf the product has a protecting group at the
concl usion of the reacti oty Or Dyrlreating the mixture 25 directly in the
usual way if the protectivefjgroup is absent . Elimnation of the
protecting groups and post Atreatnent, and the |like can be carried out
according to the nethodglescnyi bed in the aforesaid production process 1.
Conmpounds of the general la (1-1) Qroy(1-2) may WO 01/ 14376

PCT/ JPO0O/ 05427 50 1 3 F K8 2004 readiﬂg e isolated and purified by the
conventional separgk ni que, for exanple, solvent extraction, °
recrystallization, umyl chr offat ogr aphy, preparative thin |ayer

chr omat ogr aphy, or}tand e lilge. 5 These conpounds may be converted into
the pharnmaceuticaF @E‘t salts or esters by the conventional

met hod, on the contrafy, @'ncodersion of the salts or esters into free
conpounds nmay al so be carried out according to the conventional nethod.

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

This production process refers to the DProcess for

5 producing compounds of the general formula (I), wherein X
is methine, that is, a compound of the general formula (I1-2).

Reaction between a compound of the general formula
(V) and a carboxylic acid 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, fetrahydrofuran,

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

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

20 1-(3-dimethylaminopropy1)-3-ethy1carbodiim1de, 1-({3-

dimethylaminopropyl)—3-ethy1carbodiimide hydrochloride,



10 Conpounds of the general formula (11), (IIl) , (V) or (V) are
commercially avail able, or are prepared according to the nmethods descri bed
inthe literature [Japanese Patent Unexami ned Publicati on No.94/263737-A,
U.S. PatentVOfBM33p1857, J. Org. Chem 40: 1427 (1975), | nt ECXARPURRAR? 15
Pat ent Publication W95/28389 or the |ike], or anal ogous nethods thereto
or the methods shown bel ow or in Exanpl es47 optionally in ddﬁﬁ&QWJOn.
Production Process A Ar1P-NH x (V) L' OAT3 0 A?0O -~ N ArlP H1 20 wherein

L' representsadiab g8tz dy - pogmdo gatfﬁvs&f&fma% \%Pﬂé]}ﬁﬁ@ghoni

PCT/ JPO0O/ 05427 51 13 F EB 7 nings as given a ove, rocess refers
to a proceahéigfpﬁ@@gﬁﬂuhghaggnpound(ﬁ t h§ e g é& %ginyl 164 tri
y

Compound (I1) is prepared reacting a conpoun e gen raI ormil a

(V) 6 with @ﬁ%@pmaqupﬂcr@pﬂsﬂiw SR Pud rdPHY SPige é O tpﬁ, mdX PEESS-

The reaction between a conpound ( and a conpound I Is usua carried
out by enpl qsairwe@hﬁlmiﬁadppﬁéﬁﬁﬁ&h\i%m nol e, pref %é:?&ﬂ&&réflﬁb‘é%ﬂ%e

1.5 nol es of conpound 10 based on 1 nole of conpound (
5 diphenylphosphoryl azide, 1,1'-carbonyldiimidazole,cn:the
like.

The aforesald condensing agent is usually employed
at 1 mole to excessive mole, preferably 1 mole to 1.5 moles
based on 1 mole of compound (VI).

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

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

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

15 reacting a compound of the general formula (V) with a
reactive derivative of the carboxylic acid (VI) instead of
the carboxylic acid (VI}.

The reactive derivatives of carboxylic acid of the

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

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

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



The reaction is usually carried out in an inert solvent, and the
preferabl e exanples of the inert solvent include nethylene chloride,
chl orof orm tetraq%drofuran, ethyl ether, benzene, tol uene.

di met hyl f or W& @4&36r a nixture 15 thereof, and the like. |tPCEHIPOESETabI e
to carry out the reaction in the presence of bases. The aforesai d bases

I ncl ude organic bases (for exanple triethgl am ne, dil sopropyl eﬁﬂﬂyﬂﬂ%m’ ne,
pyri di ne, 4-dinethylam nopyridine) or inorganic bases (for 20 exanple

carbonat &, Sod ui e RLHERLHEAR iy EEheR, of A1 £2, A5 B ane
2 Compound (YHExGl EoPRRIAEI T B fHE ol ad bY/ ERRCHANRS rbfebaXy s
To01C pret b e RiERey FEERGIH (VI EIRL REx PRk depibong e
hour s, CompolbOE. S PBAS PrhYE it olderientis PE P ThIdpbatl e QBRI
nccon 18, a1 SRISELUCTRE UL BRrdFPEin BESFRHYS b YT
PCT/ JPOQ 054¢dca2at AP W T 88Hvent i B ef R thodr [ ~NPI
The activated esters of carboxylic acid of the general
formula (VI) may be obtained by reacting a carboxylic acid
of the general formula (VI) with N-hydroxy compound (for ='j
10 example N-hydroxysuccinimide, N-hydroxyphthalimide, 1-
hydroxybenzotriazole); phenol compound (for example 4-
nitrophenol, 2,4-dinitrophenol, 2,4,5-trichlorophenol,
pentachlorophenol), or the 1like 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 1_:0 the conventional method.
Reaction between a compound of the general 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
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ON base 0
protecting

conmpound

condensat i
of the gen
of the gen

4 P1 .t L1 N1x 50" vOt LI 1 v. COCl t cyclization N WP-
6 reduction 7 Rlo deprotection RL wherein Pl represents an am no
group; 5 R10 represents hydrogen, nitro, |ower alkyl or |ower
al koxy; MQO01/24306 v and w have the sane neani ngs as gi ven PETGWPEO0S4THI s
process refers to a process for produci ng conpounds of the general formula
(111-1). Conpound (111- 1) may so be prepsred by the presehtd fiBclss that a

10 of the general formula 2 is subjected to dehydrogenat ed

it d t h | f la | ¢ ' d
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10

like.

The aforesaid reaction proceeds in the absence of
bases, but it 1s preferable to carry out the reaction in the
presence of bases to promote the reaction smoothly.

The aforesaid bases 1include organic bases (for
example triethylamine, diisopropylethylamine, pyridine,
4-dimethylaminopyridine) or inorganic bases (for example
sodium hydroxide, potassium hydroxide, sodlum carbonate,
potasslium carbonate, sodium hydrogen carbonate), and the
like.

It 1s preferable to employ 1 mole to excessive mole

' of the aforesaid base to 1 mole of a compound of the general

16

20

25

formula (V). When the aforesaid base 1s liquid, the
aforesald base can also be used as a solvent.
Reaction temperature is usually -50C to 100T ,

preferably -20C to 50TC.

Reaction time is usuvally 5 minutes to 7 days,
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 if the product has a protecting group at the
conclusion of the reaction, or by treating the mixture
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



13FEB2004 and then the conpound k is cyclized by an intra-nol ecul ar Heck

reaction to give a conpound of the general formula Z, and then the

conpound Zyhgy,548kected to reduction, optionally followed by elimnnation

of am no prot ecﬁaﬁg group P'. 5 Amino protecting group Pl iHel iRM0Hs4xe

am no protecting groups described in the aforesaid production process 1.

A step for preparing conpound 4 by dehyd®fgenated condensati rznf)gB ?ﬂggrpound
ent; 10O

2 with conpound .a is usually carried 10 out in an inert sol r

exanpl e benzesadiliyol veneisgh atidde lainke: plaexaicﬁ'f@ga ts%frpet_r urg%lil‘zﬁg%ei;er bly

fromroom tenperature to the boiling point o vent ~use I on

tine is predepabayiiomwntdehiigies ForX4ekmpre 15 HBIERLS péxp%ggg%’gﬁt

conpound .6. fromconpound 4 is usually carried out in an iner

(for exarrpumdmemseaa,liztaa&wﬂe.cm:hulﬁmﬁoﬁaltwﬂ%l}fh'g%@%g%g‘uve thin

acetonitrile, dinethylformamde) in the presence of" b exanp

triethyl amlayedi chowmatdeidyhe)i 0/ d0d i €hael ike .20

di met hyl am nopyridine). Reaction tenperature is preferably fromQ09C to the

boi I'i ngdpoi nt of Thedeencowglibdd ' a@gyi Obd | "edve PERGET a@*&of r op}, 80
mnutes to 24 hours. So-called intranol ecul ar Heck reaction well known in

25 the fiephaymacgutiicallion sécyeptablo apphied t @ NeasteRs f Wy PrEREM I NT
conmpound 2 from conpound ~k. The aforesaid step is usually carri eyd out in

an inert <onxantidtoalemethiod,bonzthe, conltuainsy, e Jouf&EHi8R of the
acetonitrile, dinethylfornmam de, N-nethylpyrrolidone) in WO 01/ 14376
y yl py
PCT/ JP00/ 0581t SN BHEgr2onito free compounds may also be carried out
according to the conventional method.
10 Compounds of the general formula (IX), (11II), (V) or
(VI) are commercially 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)
(3]
Li)LOA'ra 1
Y
0
A0
H

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



the presence of palladiumcatal yst (for exanple palladium acetate,

pal I adi um chl ori de), phosphine |igand(for exanple triphenyl phosphi ne,
tri-2-furyl phosphine) and base (for exanple potassium carbonate,

triethyl afY@83)14336tionally 5 additives (for exanpl e tetraddiyIPaH®al um
chloride). Reaction tenperature is preferably fromroom tenperature to the
boiling point of a solvent used in reactjon and reaction timgFKEB 2004
preferably from 30 mnutes to 24 hours. 10 As a nethod for reduction in

catalytic HoEbasn 3% FRERE ABPY Tho cat alyti ¢ reduct | on' | s weusl Iy

15 chtori de, oni ofSF0F rbBBEEE EFERERIES (el POF P RERANRR LG
“at mospher | Copeeahes o g Sheblar EosoBtd LELTZ! o Rbrtotind? £Xh) 26, om
e i o pr POBEFYECor rbRE NG L Gchiiling 0€ Sfp "GhbetT sl he"

s pr ! s _ _
can be o ST ioaPound B8 Ehol 8Bl L AfmdBaCl BooSHTHY Ko lotds ")y

a protecti Qup.can be carried out according to the nethod described in

t he af oresal production process 1. This step may al so be carried out by

el imnation of tRppedr | Gy , oy | d,b 4 on
W0 0L 1458 pCT RS IEAN10A Petibd £ ngaggépélﬁd.% p gopfififia

1l 1s usually carried out by employing 0.5 mole to excessive

mole, preferably an equivalent to 1.5 moles of compound 1
10 based on 1 mole of compound (V).

The reaction is usually carried out in an inert solvent,
and the preferable examples of the inert solvent include
methylene chloride, chloroform, tetrahydrofuran, ethyl
ether, benzene, toluene, dimethylformamide 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 1like.

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

26 the aforesald base is 1iquid, the aforesaid base can be used
also as a solvent.

Reaction temperature is usually -78C to 100 ,

preferably -20TC to 50TC.

Reaction time 1s wusually 5 minutes to 7 days,



Compounds of the general f ornula .2, a or 5. are. commercially avail abl e,
or may be prepared according to the conventional nethod, the nethods shown
in Exanples, or the 5 like methods, optionally in conbination. duction
Process j PP1M4¥ 8mtion U * K -H 10 V Wa 0 2) 0 3 acid 4 BEKEPW&27on i n
Wu 10. 1 hydrobrsis Al ) CH2=PPh3 2 ) hydro boration CII?g 041 --OH
12 introduction of a leaving group 2 -GN PESTY

‘preferably 30 minutes to 24 hours.

Compounds of formula 1 are commercially available,
or are prepared according to the conventional method, the
methods described in Examples, or the 1like methods,

6 optiona;ly in combination.



t CN13 ( VI-1 ) 1 3 FEB 2004 WD 01! 14376 57 wherein L2 represents hydrogen
.or hal ogen; Ph represents phenyl; Y1 represents oxygen or imno
substituted with lower alkyl 5 or aryl; t. u, v and w have the sane

meani ngs w® @yMdeis above. This production process refers tpctheoopsageess for
prepari ng conpound of the general formula (VI-1). The conpound represented
by the general fornula of (VI-1) is 10 ngyel conpound, whi gi§ FE8 1004
disclosed in the literature. The conpound can be produced according to the
present production process, that is, a conpound of the general fornula $
i s subject@JQQP¢$%ﬂBaPﬁ&$e%%d%t|on wi th conpound 9_ and |actonization

with an acid, followed by deke atlon 15 to yield a conpound of the
gener al f or mul a 1Q and 1) th qroup i's |ntroduce o the conpound

1Q which is by h‘;’/ bratlonto glve ]‘_ihe gener al
* formul a 11,n‘a lﬁ'?) %@ffgﬂ ctlon or 2) the
compound 14 is uced to give a conpound 20 of e general fornula 12.

which is subjectgd to introduction of a leaving groyp and then cyanization
‘to give a conpound of the general fornmula 1 , foll ovved by hydrolysis of
the conpound Ja at the cyano group. Lithiation in the step preparing
conmpound 10. from 25 conpound $ is usually carried out by allow ng
compound $ to be acted on by an organic |ithiumreagent (for exanple

1 P!
?tt):[L At § )
VSW” ~cocl 3 3"()Irru cyclization
o o -
base G__Rw
8
P! H
e N
t reduction '
-” u’
YOI » > NH
sz G_R1o . sz
0 deprotection 0
i (H-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 (III-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



n-butyllithium lithium?2,2,6,6-tetranethyl-piperidide) in an inert
sol vent (for exanple tetrahydrofuran, diethyl ether). WD 01/14376 | i 427

FE817OO403% ﬁglqg‘goon tenperature is usually from-120t ton?;fa:ﬂgﬂﬁ&?%?eaabl y

from-10 t and reaction tine is preferably fro

hours. Reaction between the resulting lithio type and a 5 ketone of the
general fornmula 9. is usually carried o® in an inert solvent (for exanple
tetrahydrofuran, diethyl ether). Reaction tenperature is prefley Bt 300§ r om
-1001C to grapa tﬁaﬁefﬁé%&nFaﬁﬂ@@tilsoaybllﬁ&é@ ¥ e vaiheTetd1ahd

m nutes to 2 hours. The resulting conmpound can be | actonized by treating
with an achéckf ¢eaErgn e ve hh otbmpetind oFulthd igemérd). folraratd on,
tenperature is preferably from0O Cto the boiling point of a solvent used
and reacti gadttenithel coppiai@ll ¥sfswhy S0t adntd e dwcfibayrept Compqud

J.Q _can be prepared by subjecting the resulting |actone type to

deket al at i poldoweditng ¢ Diklnatdanyesfi andhomgiiwect 1ngeapiowy Penperature
is preferably from50t to the 20 boiling point of a solvent used and
reacti g time i s Amimber photdatoing hgroup 2B hdineludes netlhved asdnhd or
converting oxo group to hydroxymethyl group, which is well known in the
field of prgéeictigiiengsbups clesoribed tnl thet leferepafld predacitign

process 1,
A step for preparing compound 4 by dehydrogenated

condensation of compound 2 with compound 3 1s usually carried

“a

10 out in an inert solvent, for example benzene, toluene, or
the like.

Reaction temperature 1s preferably £from room
temperature to the boiling point of a solvent used and
reaction time is 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 chloxride, chloroform, acetonitrile,
dimethylformamide) in the presence of base (for example
triethylamine, diisopropylethylamine, pyridine, 4- )

20 dimethylaminopyridine).

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

So-called intramolecular Heck reaction well known in

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

The aforesaid step is usually carried out in an lnert
solvent (for example benzene, toluene, tetrahydrofuran,

acetonitrile, dimethylformamide, N-methylpyrrolidone) in



25 conpound 11 from conpound 1 Q and the step is usually carried out by
Teacting conpound 14 with for exanple nethylenetriphenyl phosphorane to

i ntroduce a nethylene group, followed by hydroboration in an inert solvent
(for exawpl/bxwzene, toluene, nethylene chloride, chloroformpecer01/ 14376
59 PCTI JP00/ 05427 13FEB2004 acetonitrile, tetrahydrofuran,

di met hyl formani de). In both steps for imggroduci ng nethylene drdegg gog for
hydr oborati on, reaction tenperature is preferably fromor, to the boiling

po o sk v el apSLeest U S el e gt
it 1obeeA IR A bl SHELS s B e
i AN T St R A
Soetoni t+1 pEaTpI: RoRATEII ESBERRLT HrURIRIAPLnET. oEghA Ty o,
oot or b yaPRaTLHAA I E Ok exBg e N EX AR Ao £0' F oA D o

CRRE L N R T NS

chem stry, can be applied to pfor~preparing co _
corpoung MentANRES ! UL 6 WA Eb e e SR a0,
(for exanpLga034&¢in and reaction time is preferably from 30 minutes to

24 hours.

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

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 conclusion of the reaction, 1f 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 1in the aforesaid
production process 1.

This step may also be carried out by elimination of

the protecting group of compound 7, followed by reduction



met hanol , ethanol, tetrahydrofuran or a m xture thereof) . Reaction
tenperature is preferably from-20t to 50t 25 and reaction tine is
preferabl yyd p93s4 mnutes to 4 hours. The nethod used for converting
hydroxy group to cyano group, which is well known in the fiRT490 0¥ ani c
chem stry, can be applied to the step for preparing conpound L. from
compound 12 and the step is usually carr?®d out by reacting WO 01/14376
PCT/ JPOQ' 05427 60 13 FF B 7004 conpound 12 with for exanpl e nethanesul f onyl
chloride, of ttlieecnesulltdmy compoudd. or the like to convert hydrreyygy
group to a leaving group in the presence of base (for exanple
triethylanine, py€otiposinds obifonvelebygenagidingfbhmuda egyl t§ng£0RpoyAg
with a cyanide (for exanple sodium cyanide, potassium cyani de,

tetraet hyl gomosxed 83 dyi avalladlea)wry mybel pirepraiideocdPeifibeiol the
converting hydroxy group to a leaving group is usually carried out In an

i nert sol veanvenkienaiphethod ndtiey merthedsoshden ¢hl BrampIas etdw/the
acetate, acetonitrile, tetrahydrofuran, dinmethylformam de). Reaction

t enper &t ur dikies methedabl ppitriamally tla combimapebat.ure and reaction time
is preferably from 10 mnutes to 8 hours. The step for reacting wth a
cyani de i skgegaigtdlenrProdesss Gut in an inert solvent (for exanple
tetrahydrofuran, dioxane, dinethylformam de, N nethyl pyrrolidone, dinethyl
sul foxide). Reaction tenperature is preferably from50t to 120t and
reaction time is preferably frlbn Rithiatiad hours. Hydrol ysis of cyano group,
which is well known in the 20 field of organic chem str can be applied

to the step for _ paring cor@ot[gg b&ehydrol yS, of the cyano group
of conpound 11'5‘&;6 step i o rFed out,
v
: w

ng

Y'-H > uz
o 3) a'Cid {r‘w
g 4) deketalation o
10
1) CH,=PPh,
2) hydro-
reduction boration
OH OH
u"'t -t
o u
LO) QL e
Lo ] (o) -
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2) "CN oxidation
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o s
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an acid (for exanple hydrochloric acid, sulfuric acid) or a base %for

.exanpl e sodi um hydr oxi de, potassi um hydroxi de, 25 caIC|un1hydr0Xiﬂ 5B 2006 a
solvent (for exanple nethanol, ethanol, tetrahydrofuran, dioxane, water or
a m xturewd bwisgnf ). Reaction tenperature is preferably from50t to the
boiling point of a solvent used and reaction time is WO 01/ 14376

PCT/ JPOQO 05427 61 preferably from1l to hours. 13FF. 92004 Conpounds . of
the general formula (VI -1) have two kinds of stereoisoners represented by
the general formula (VI- 1-a) or (VI-1-b): H COOH alCOOH Jlui t 0 UYN W5
wherein t, u, v and w have the sane neani ngs as given above. These
stere0|soners can be, sqgarated fromthe m xture y the conventional nethod
such as chW PI959Q£ﬁ|Q¥QE°9§Br?§u§44§3??on and the like
Conpounds of t he eneral formula (VI-1-a) or (VI- 1-b) can be prepared by
“using an i R &Fen Fodﬂﬁ?nﬂhrch i s obt ai ned by separation .of the
stere0|sonegs of the eneral co ounds of the

general fofmFePEESLISS QxyIes ?ﬂWéPPy$39§Q¥ﬁHEPddViEPenBWSHéPé§Y1

“according to the  conventional nethod, the nethods described in Exanples,
or or aryl:;

t. u, v and w have the same meanings as given above.
This productlon process refers 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 1s, a compound of the general
formula 8 is subjected to 1ithiation, reaction with compound
9 and lactonization with an aclid, followed by deketalation
15 to wyleld 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 compound of the general
formula 11, and the compound 1s subjected to oxidation
reaction , 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 coﬁpound
of the general formula 13 , followed by hydrolysis of the
compound 13 at the cyano group.
Lithiation in the step preparing compound 10 from
25 compound 8 1s usually carried out by allowing compound § to
be acted on by an organic lithium reagent (for example
n-butyllithium, 1lithium 2,2,6,6-tetramethyl-piperidide)
in an inert solvent (for example tetrahydrofuran, diethyl

ether).



the Iike nmethods, optionally in conmbination. The utility of conpounds of
the present invention as 20 a nedicanent is proved by describing NPY
antagonistic activity, for exanple, in the follow ng pharnacol ogi cal
tests. PhaW@ddakangi s, , & Test 3 (NPY binding inhibition tesMppg-Emog,gAMWG

PCT/ JPOQ/ 05427 62 73FEB2004 CcDNA sequence encodi ng human &b Jmecept or
[I nternational patent publication nunber 96/ 165423 was cloned into
expression vectors pcDNA3, pRc/ RSV (nade by Invitrogen Inc.) and pCl -neo
(made by Pronega Ipnc.). .-This 5 obtai ned expression vectors were transfected
to host cells cosfeackien iemneratpreads uspalipefoom w2 @hl |eet9Eh)

by cationic lipd ho Proceedi of the tional Acadeny of Sciences
of the UnitBHe%ﬁﬁareEi%f é%?ica,loéﬁ&s M3(§§£)]apé Feackihenyst imeeptsr
expressi on | l.S. nmbrgne sanpl e prepared fromthe cells which

expr essed e@‘%"ébgleﬁtg&%g ?’r‘f’é‘b‘f)a ‘édgt MHer with a test conpound and
[ 1251 ] peptideYY ( 0, 0Q0cpm in _an assa buffer (25nmM Tris buffer,
pH7. 4, cont ai ni nglﬁ%ﬁﬁ&&?ﬁﬁeehléﬁ? d&e ngndiikdhiin| fypengpd a
fluoride, 9 if,racin and.0.5% bovin erum al hum n) at 259C for 2
hours, X hg‘ﬁéﬁai’t%elr%gtg ‘%‘h?o%‘aﬂel.ia&l £0rm13 of /Es&r?&%wa dedhontvin s
buffer (pH7,4) Wl 0.3%,BSA. The radi oactivity_ of the cake on_the
gl ass fil te?émé'gi)#egs?re .enﬁloﬁ i P?‘E"iﬂa"vf’di %6% efpran., diethyl
presence ofgdfely20 peptideYY and a 504 Inhibitory Concentration (1C50) of
the test corrpou%d agai nst specific peptideYY binding was determ ned

[ Endocri nol ogy, 1%&3@?8‘:1%%%?;1“; AL t];)S.r:e;‘fere‘:tb.'l._vlr from -100TC to
room temperature and reaction time is preferably from 10 4
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 0C to the
boiling point of a solvent used'and reaction time 1s

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 is preferably from 50C to the
20 boiling point of a solvent used and reaction time is
preferably from 1 hour to 24 hours.

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

25 compound 11 from compound 10 and the step is usually carried
out by reacting compound 10 with 7 for example
methylenetriphenylphosphorane to introduce a methylene
group, followed by hydroboration in an inert solvent {forx

example benzene, toluene, methylene chloride, chloroform,



are summarized in Table 1. [Table 1) 25 Inhibitory activities on NPY

receptor binding WO 01/ 14376 63 Conpoundsl C50 (nM Exanple 11.2 Exanple
90. 72 Exanple 231.9 Exanple 262.5 Exanpl e 320. 91 Exanple 441. 5 Exangle
500. 48 Exa%PI0¢/16¥6. 59 5 PCT/ JPOQ 05427 13 F E 0 2004 As sh

conpounds of this invention potently inhibited peptldeYY ( ?984 oque)

binding to NPY Y5 receptors. Pharmacol og?cal Test 2 (Ant agonl stic effect

on bpp

i nduced feeding behavior) A guide cannula (external diameter

0.8mm i nt GigatondityiBler fotRellydrdititar 0TEL ety PEEERRMIYEY SOt axl ol y

10 the right Tateral ventricle of [e SDrats (7-8 weeks ol d,

200-3009) anest hetjix @bt Htéwtf@&a&altwdd&ﬁgIxﬁathﬂéa@egrb%eahd for
adm ntstratton of 50ng/ kg) and f ixed by dental resin. The top of the

.cannul a was,+@¢8heddk el tﬂﬂo@“@&ﬂiﬁeﬂat@f@“ié’ ﬁf@fégﬁﬂhyoffr%ﬁﬂbf@

Into

line and 1.

needl e

rain"surface so that en“-1njection

nm 15 dept

I s toseié asoinifigt poitit 8¢ &as6lvant hedE e deion2t e is

5

10

15

25

preferably from 30 minutes to 8 hours.

The method used for oxidizing hydroxymethyl group to
carboxyl group, which 1s well known in the field of organic
chemistry, can be applied to the step for preparing compound
(VI-1) from compound 11 and the step .is usually carried out
by using an oxidlzing agent such as sodium periodate and a
catalytic amount of ruthenium chloride, in an inert solvent
(for example b'enzene, toluene, methylene chloride,
chloroform, acetonitrile, dimethylformamide).

Reaction temperature i1s preferably from 0T to the

bolling 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
compound 10 and the step is usually carried out by using a
reducling agent (for example sodium borohydride, lithium
borohydride}, in an inert solvent (for exémple water,
methanol, ethanol, tetrahydrofuran or a mixture thereof).

Reaction temperature is preferably from -20T to 50T
and reaction time is preferably from 10 minutes to 4 hours.

The method used for converting hydroxy group to cyano
group, which 1is 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



beyond the tip of the guide cannula and reaches the lateral ventricle. Af

ter about 1-week recovery period, bovine pancreatic polypeptide (bPP,

509/ 10/tL/ head, 0.01M pH7.4 20 phosphate buffered saline solution

cont ai ni ng¥Y2EEB%ovi ne serum al bunin) was injected into tREFEIAPAT

ventricle. A test conpound suspended in aqueous 0. 51% net hyl Izﬂ ose was
1

admini stered orally 2 hours before the a&hinistration of bPP 4376 64
PCT/ JPOQ' 05427 13FE62004 and the food consunption was neasured 2 hours

after adnconfddwhdon 0f whkn E‘QEPC&M?QE trﬁ@ehhﬂ\é@mﬂhpf%%gyi%@ﬂaa

inhibited the increase in food consunption induced by bP

honol ogue) Fwﬁd:iumwdmdﬂysl lerot odkNeokat Beall 1%t Eofv ¥ MBHIESK 9!
the general fornmula (1) can be admnistered orally or parenterally and nay

be fornul agedup to A€léavingugiabipeihofhaHesshbal b8hd e NI & afp PNt
for treatment of various diseases related to NPY, which 10 incl ude, Tor

exanpl e, cerdietioglanthedi sopgeiainledr, exdgphowdd Pebyensk@actiaRhr ogaEhy,
heart di sease, vasospasm arteriosclerosis), central nervous system

di sordér s féemltebaegploodpbunta, withr essicyanidéi effor S @ikl e €Rd @D,
denentia, pain, alcoholism drug wthdrawal), netabolic 15 diseases (for
exanpl e obeyamnldeal apettes sum nyan bdaor e tix e thylemidor fagh e oy de ,
hyperli pi dem a), sexual and reproductive dysfunction, gastro-intestinal
motility dtetméddbytylkspmoatuny ayanider},. i nfl ammation or gl aucona and the
i ke, preferably, bulima, obesity, 20 diabetes and the like. In clinical
use, conpounds ofThai stemior i conven tiingdnydretar agraip etobai Agaving
Formul at edéroup is usually carried out in an inert solvent (for example )
10 methylene chlorxide, chloroform, ethyl acetate, acetonitrile,
tetrahydrofuran, dimethylformamide). Reaction temperature
is preferably from -20TC to room temperature and reaction
time is preferably from 10 minutes to 8 hours.
The step for reactingwith a cyanide is usually carried
15 out 1n an inert solvent (for example tetrahydrofuran,
dioxane, dimethylformamide, N-methylpyrrolidone, dimethyl
sulfoxide). Reaction temperature is preferably from 50T
to 120 and reaction time is preferably from 2 to 24 hours.
“Hydrolysis of cyano group, which is well known in the
20 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,
256 calcium hydroxide), in a solvent (for example methanol,
ethanol, tetrahydrofuran, dioxane, water or a mixture
thereof).
Reaction temperature is preferably from S0T to the

boiling point of a solvent used and reaction time is



together with pharmaceutically acceptable additives, into an appropriate

-preparation according to the node of admnistration. For said additives,

t hose which are 25 usually used in the field of pharnaceutical fornulation

my be MEA®/14H6 exanple, gelatin, |actose, sucrose, titaRGFR0EX2de,

‘starch, crystalline cellulose, hydroxypropyl nethylcellul ose,

car boxynet hyl cel | ul ose, corn starch, nékrocrystalline wax, (@ 2004

petrol atum magnesi um WO 01/ 14376 PCT/ JPOQ 05427 65 13 F E B'20

met hasi | i Eﬁgﬁ@i_mgatﬁ,or?nfyggoqg qlq,l,%léjm phosphate, «citric acid, sodi um
r oxypro |

citrate, pyl | ul ose tol, sorbitan fatty acid ester,
pol ysorbate, sucgempodrds b@%hﬂ- &éh@i-alpﬁbi‘ﬁmﬁt {viens, hH%rﬂG&'ﬁtr%

castor oil, 5 polyvinylpyrrolidone, nagnesium stearate, light silicic

. anhydri de st &l €ere6aebmaes Obb r@%@ﬁﬁeéﬂﬁfhﬁhe éE@P'formﬁﬂgpg

gl ycol, pol yal kyl ene gl ycol, cyclodextrln or roxypropyl cyclodextrin. A

m xture witly)sasg eudi-ti-wps; may be formul at ed |n 10 the formof solid

. preparations (for exanple tablets, capsules, granules, powder,

suppositories); or liquid preparations (for exanple #ﬁﬂﬁ elixirs,

I njections). Such preparaplons may be fornul ated acqy gto technlques

wel | -known in the art of—etdR@Butical fornul ati qoet H uid 15 preparations

may be in the form of pgrepaNations which are disp & or suspended in

wat er or ot her approprfate [ Q al |y injectable

preparati ons may di.egoT™ved or suspended fﬁ s¢-01 ogi cal saline or

glucose solutiolf if [fecepsary., optlonallyu og: heP,with a buffer and 20

preservative. Su E}prr
w

0 wm.%

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-1-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 orxr 13.

15 Compounds of the general formula 8 or 9 are
commercially availablg. or are prepared according to the
conventional method, the methods described in Examples, or
the like methods, optionally in combination.

The utility of compounds of the present invention as

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

tests.

P] logical Test 1 (NPY bindi {phibiti test)



preferably 1.0 to 60 wt A % of conpounds of this invention and may al so
contain therapeutically effective other conpounds. The conpounds of the
present invention can be used 25 in conbination with other agents useful
for treatiWQ®#4¥8bol i c and/ or feeding disorders. The indi vPdmaroossz7
conponents of such conbi nati ons can be adm nistered separately at
different tinmes during the course of thesapy or concurrently in divided or
singl e conbination forms. The WD 01/14376 PCT/JPOQ/ 05427 66 13 FEFPB?@94

ogi MBS of St mul { Sauhe B TERS Al KGR RY: i NERe (e mEeceptor
thal the stone ST 8 oo f SRR, Fun EFERL LAY plmpids [wobedd S FE) when

ncludea s o pr el e an Lo eREaR oneny o = REoRh3, Tkl SBATR<PY on
of this i nuenctonoare Lod orrd Ba\neS Thae by b GhSaR ARG Tt “abbLhe

nmay be ¥ar odd diepeadeRprerdn od R tors %rengX%x‘é’%@iterﬁ gﬁp@:ﬁ%%ﬁ%gi ly

synptons and the kind and range of the desire reat me

dose for agosidj CHOOaRd- i : I # r
0. 001- 10ny/ kg, p{ ef er agl y Oﬂg(ﬁi ) 1‘@%%33 gﬁ%@?gﬁyﬁgeég%g‘ﬁa&yéy%ng

singl e dosbyorcamnidindeled ipics ehe thidd' 3@&%{&&&@5&&' Sk p'fﬁch%%ional
veterinarian or clinician can readily determ ne and prescribe the

effective Roadempnt ofif Scientiely 6£dvhecUnrddcyeltesC YN fhePic 654, the
progress of the condition.
7413(1987)] 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 Dbacitracinand 0.5% bovine serum albumin) at 25T for 2 hours,
then filtered through a glass filter GF/C and washed with
SmM Tris buffer (pH7.4) containing 0©0.3% BSA. The
radioactivity of the cake on the glass- filter was measured.
Nonspecific binding was measured in the presence of 1uM

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

{Table 1)

25 Inhibitory activities on NPY receptor binding

e



Best Mobde for Carrying Qut the Invention The foll ow ng exanples are
-provided so that the 25 present invention may be nore concretely

illustrated but they should not be construed as Iimting the invention in
any way. WH}eKH3IH herwi se noted, nelting point was neasur ed#CTHpOOMB4S3 Model
‘(manuf actured by Yanagi noto Sei sakusho) and WO 01/14376 PCT/ JPOQ/ 05427 67
13 FEB 2004 disclosed in this specifica&Bgi on without correct i on. Exanple |

5 (1) Preparation of N-benzyl-N(1-tert-butoxycarbonyl - 13 FEB 2004
1,2,3,6-tetrahydropyridin-4-yl)-2-iodobenzam de A m xture of
N-tart-butoxycarhbonyl - 4- pi peridone (1. 11g) and benzyl am ne (597ny)

di ssol ved in tol yene Gafipbindeas $TCH0e@GM) | 1009C for 3 hours and then

concentrated. 1( ToIEQQﬁ%ﬂg%L 0-Tqdpbenzoyl chloride (1.13g) and
e
mP

~trlethylamne (070g)pue
stirred at 80 C fi
and extracted wi fh

(?9 resjdue and the m xture was
eac 3 M xture was poured into water

.anhydrous 15 Na2$o4 Enmp}ecﬁﬁt rat ed. 2]51e resi due was purified by colum

chronat ogr aphy o si ExwanpR| 3ghexpne/@phyl fcetate=4/1 to 1/2) to give the

subj ect corrpound (2. #4m ](92)14Pre3arat1i5)n-o

2- benzyl '-tert{but ca?bOﬁﬁ

| dihydro splro[g—%‘ql ol e} 1ép§§ H) t pyridine)- 20 3(2H)-one To
N—benzyl N-(1-t edt-biZample BBny| | 95.

tetrahydropyridin-4-yl)- 2- |odobenzam de (2.49) dissolved in
acetonitrile, pall adi unmacet ate(80ny), triphenyl phosphi ne(187ny),
anhydrousKZCCB(Q&Vm@h@mﬁl above, compounds of this invention potently
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16

20

inhibited peptideYY (NPY homologue) binding to NPY Y¥5

receptors.

feeding behavior)

A guide cannula (external diameter 0.8mm, internal
diameter O0.5mm, 1length 10mm) was inserted stereotaxicly into
the right lateral ventricle of male SD rats (7-8 weeks old,
200-300g) anesthetized with pentobarbital {single
intraperitoneal administration 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
depth from the brain surface so that, when injection needle

is inserted into the 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/104 L/head, 0.01M, pH7.4
phosphate buffered saline solution containing 0.05% bovine
serum albumin) was 1njected into the lateral ventricle. A
test compound suspended in aqueous 0.5% methylcellulose was

administered orally 2 hours before the administration of bPP

Bate] Thd thy acetate | ayer was dried over



25 tetraet hyl ammoni um chl oride (591ng) were added and stirred at 80t for 6
hours. The reaction m xture was poured into water and extracted wth ethyl
acetate. The ethyl acetate |ayer was dried over anhydrous Na2SO4 and
concent r at¥Q 14 1 esi due was purified by col um chronat otGEFR0OM2EI | i ca
gel WO 01/14376 PCT/JPOQ 05427 =68 13 FEB 2004 (hexane/ et hyl a‘fﬁﬁ% =4/1'to
1/2) to give the subject conpound (1.646%. (3) Preparation c}f

2-benzyl -1'-tert- butoxycarbonyl spiro[ 1H i soi ndol e-1, 4' - pi peridine]-3(2H) -

5 one To a uty bes Ay t X
, 6' -di hyda'ri?spl rtﬁllgi-olcg%l ndola%aul%pzi?’rg w%ir%?&%fe é (?zH)hours ?Lft&g): in

chI or of or ma@d stretifdnyeaeppic acid (20nL) was added and the m xture
was stirred for 1 hour. The 10 reaction m xture was concentrated. The

residue was di SScbmdﬁuéfﬂmaﬂQisaﬂﬂvéﬁ‘i&‘lﬁ?@i#’ﬂ‘iﬂbgn‘tw HHIPPE ted

chloride/ethyl acetate in the presence of 204 palTadium cafbon at 1 atm of

hydrogen f @hel4 ih@teasdhafaralodt cesu ﬁmbﬁd Py duideld abgonbﬁﬁd {RPY
filtrate was concentrated. To 15 the resi aqueous i N so ydr oxi de

(5nL), 8l - hemioldghy) vﬁhﬁ@hh@é@te?dxﬁﬁﬁiﬁ&)eﬁw 16 YR 2at b)) vl e fdigd and

the m xture was stirred at roomtenperature for 4 hours. The reaction

m xture was pour edompounids erofind t®el r agd®eruft h fitiylaacetryt e.cadie be
organic layer was dried over anhydrous 20 Na2SO4 and concentrated. The

resi due waadmitifstereyd omally cahrparéngeapllyrandlmsg pel foliamaneteahy!
acetate=4/1 to 1/2) to give the subject conpound (200ng). (4) Preparation
of spiro[l N tbenfolrm sudtaklze fiak reiming 8 kraddomyiy paivwkdeean agent
for treatment of various diseases related to NPY, which
10 1include, for example, cardiovascular disorders {(for example
hypertension, nephropathy, heart disease, vasospasm,
arteriosclerosis), central nervous system disorders (for
example bulimia, depression, anxiety, seizure, epilepsy.
dementia, pain, alcoholism, drug withdrawal), metabollc
16 diseases (for example obesity, diabetes, hormone
abnormality, hypercholesterolemia, hyperlipidemia),
sexual and reproductive dysfunction, gastro-intestinal
motility disorder, respiratory disorder, inflammation or
glaucoma and the like, preferably, bulimia, obesity,
20 diabetes and the like. 1In clinical use, compounds of this
invention can be administered after being formulated,
together with pharmaceutically acceptable additives, into
an approprilate preparation according to the mode of
administration. For sald additives, those which are
25 usually used in the field of pharmaceutical formulation may
be used, for example, gelatin, lactose, sucrose, titanium
oxlide, starch, crystalline cellulose, hydroxypropyl
methylcellulose, carboxymethylcellulose, corn starch,

microcrystalline wax, white petrolatum, magnesium




25 2-Benzy
1 soi ndol e-
(235mg) in
m nut es. Wwop éfasteacti on m xture was added net hanol ,

sat ur at ed
aqueous so
dri ed over

| -1'-tert-butoxycarbonyl spiro[i H

1,4 -piperidine]-3(2H) -one (200ny) was added to netallic sodium

liquid ammonia (10nm.) and the m xture was stirred for 30
neut PETITPWSART h a
ammoni um i WO 01/ 14376 69 PCT/ P00/ 05427 13 F E B 2004 chl ori de
lution and extracted with ethyds acetate. The organl & FEB8lE was
anhydrous Na2SO4 and concentrated. The residue dissolved in

Sot for 5 PartaetHeatdcalaniath s ontay aHEn TateRoly EroRifidte. o

subj ect co
m, 2.00-
J=7.5Hz),

*J=7.5Hz) .

4- am noben
chi orocarb
“room t eppe
and extggc
anhydr ous

chr omat ogr
subj ect co
oxospiro(i
spiro(1Hi
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156

20

26

BYPELCTATH, SR (S, ity oL
St bRk, o PORR IR ALY e B ek ran REY Attt  Suaose’
SR A bR, PSR phiaBte ShplraaiiideaRifior ot
Rt e e Ll RAGREE O, Boddiaelss BAMEC Sot foveter
A8 08, BERED a1 B, i Bl B
m%&g}éﬁelﬁiygglﬁ G)pﬁ[f;‘g?!:?flie(ﬂ% o 1do el dderttin3-or

I ne- I peri -carboxam de A m xture of

¥k eptopyPi ARE1sddéRtrin.

A mixture with sald additives may be formulated in

the form of solid preparations (for example tablets,
capsules, granules, powder, suppositories); or ligquid
preparations (for example syrups, elixirs, injections).
Such preparations may be formulated according to techniques
well-known in the art of pharmaceutical formulation. Liquid
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
preservative.

Such preparations may contain 0.1 to 100 wt.%,
preferably.l.o 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
in combination with other agents useful for treating
metabolic and/or feeding d4isorders. 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

acetate=4/1to 1I/2) to mvéthe



3(2H) - one hydrochloride (48ng), triethylam ne (0.14nL) and phenyl
N- (4- benzoyl phenyl ) carbanate (58ng) was stirred in 25 chloroformat 80'C

for 2 hours.

The reaction m xture was poured into water and extracted with

chl or of or WOPHa4376r gani ¢ | ayer was dried over anhydrous Na2BECHWJIBAYWS5427

concentrated. The residue was purified by colum chronatographygqqugkica
gel (hexane/ethyl acetate=4/1 to. WO 01/ €376 PCT/ JPOQ/ 05427 70 13

2004

1/2) and crystallized fromethyl ether-hexane to give the subject conpound

(49ny) as cphsthRESiRV¥ALAloh §BRLARRG R ko Bé%iﬁder%%wags%ﬂﬁrﬁéﬁfﬂge ?
(6) acl ng

and 3 were obtained in the 5 simlar manner as Exanple 1-

y rep

phenyl N (#1besdenl pegines BHaEPha 14 dils Fefﬁnahee%n(aﬁ-)uﬁ t%fl@atment

corresponding naterials, respectively. Exanple 2 10 33 oxo-

5- phen_y1l 2-

yraziny"l) séndnlthei ndarme- Ladminik perifdgmal -1ls - cRpbNKRM dent &BpEEREA
poi nt 286-287 Exanple 3 15 N nelting point 194-196t Example 4 20

' - CAr boxanmgleco£abhgdly .COMAUNG12AS B! aintbshrBoblde thit! dFhe "B He ADE

Exanpl e 1-(6) by replacing spiro[1lHisoindol e-

1,4 -plperidine]-3(2H)-one

Eygr ocpﬂbor !%&nh!u&tiﬁn@ﬂﬂ'tﬂm icdnipbufidsnggl ehlstinVveirtich nel ti(stheane
ydr ochl ori de.
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agents useful for treating metabolic and/or feeding
disorders includes in principle any combination with any
pharmaceutical composition useful for treating metabolic
and/or feeding disorders.

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 skillled 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

The following 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 otherwlse noted, melting point was measured

by MP-53 Model (manufactured by Yanagimoto Seisakusho) and



mel ting point 154-156t Exanple 5 WD 01/14376 71 PCT/JPOQ' 05427 13 1 E O
-2004 Preparation O N- (4 _-j2enzoy.|phanyll-3.4-di hyArD-3 r r carboxanide

Spiro[is i ngline-1(2H). 4" -pi peridine]-3(4H) -one 5 hydrochlorlde
§P8N£§ﬁb2benzoylphenyl)carbanate (37ng) were di ssACEEPASHY net hyl
‘sul foxide (2nL) and stirred together w th aqueous | ON sodi um hydroxide

roomtenperature for 30 mnut&. The reaction nixtugﬁfiﬁig@oured

and phen

(12#L) at

into water and extracted with 10 ethyl acetate (20nmL). The org

was washeddtstilosesd etn( 268ls) spnecspionttien Saltheusokberir@b RO )
dried over anhydrous Na2SO4 and concentrated. The residue was purified by
col um chrBrampdreaphy on silica gel (hexane/ethyl acetate=4/1 to 1/2) and

recrystalllzed fron115 chloroforn}acetone (1 3) to give the subject

1-(6) or BExxg B {13,
)splro[lsqu|noI|ne 1(2FD 4" -plperldlne] 3(4FD one 20 hydrochlorlde and
phenyl Scar bhha?@e@@rlrmonesfcﬁﬂmmymmg(tlettdm:-dmtoxycammtymls

Exanmpl e 6 25 carboxam de nelting point 237-2391 Exanple 7
1,2,3,6-tetrahydropyridin-4-yl)-2-iodobenzamide

10
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20

25

|)nag poi nt 241- 2431x) .

A mixture of N-tert-butoxycarbonyl-4-piperidone
(1.11g) and benzylamine (597mg) dissol‘ved in toluene (20mL)
was stirred at 100C for 3 hours and then concentrated.
Toluene (30mL), o-iodobenzoyl chloride (1.13g) and
triethylamine (0.70g) were added to the residue and the
mixture was stirred at 80C for 2 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 (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-1soindole-1,4°(5 H)-pyridine]-
3(2H)-one

To N-benzyl-N-(1l-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
tetraethylammoﬁium chloride (591mg) were added and stirred
at 80T 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

reslidue was purified by column chromatography on silica gel

t hen

30nm)

manner as Exanpl e



WD 01114376 ut 72 nolyl ) - 3 oxospiroli '-piperidinel-1'"- Carboxam de
nmelting point 216-218t 5 Exanple 8 13 F E B 2004

Dnenv1l-i . 4-ainyarO-.i-uxQOsulrolisoauinc 1(2H) _4'-b

peri di ne] MO Y ¥Pxani de mel ting poi nt >3009C 10 Exanpl e 9 FCUHPMAY a- 3
_oxo-N- f 1- (2-guinoly] - 4 maazolvl 18 uiro 1 lsuaui. 29 % EP ‘am' de 15
nel ting point 264-266" C Exanpl e 10 PCT/ JB8&0 05427 DE i |-Di hvggoﬂlg
-nxe-N-(S-exn-5.6.7.8-tetrahyd [laDnLI1Y1L | sUL~-O 1 i _saQSljLnU 20

aar boxam de{ nekhney ®ehyl Adktafe2420 Exonpl £211 35 @dcapl thef sabgektn_c

car boxam de nelting point 232.9-236.5t Oe am
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compound (l.64g)}.
(3) Preparation of 2-benzyl-1°-tert-
butoxycarbony).spiro[ 1H-isoindole-1,4 ' -plperidine]-3(2H)-
one

To a solution of 2-benzyl-1'-tert-butoxycarbonyl-
1°,6'-dihydrospiro[1H-isoindole-1,4'(5°H)-pyridine]-
3(2H)-one (1.0g) in chloroform (20mL), trifluoroacetic acid
(20mL) was added and the mixture was stirred for 1 hour. The
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
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
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 spirollH-isoindole-1,4'-piperidine]-
3(2H) -one hydrochloride

2-Benzyl-1’'-tert-butoxycarbonylspirof 1H-
isoindole-1,4'-piperidine)-3{(2H)-one (200mg) was added to
metallic sodium (235mg) in liquid ammonia (10mL) and the
mixture was stirred for 30 minutes. To the reaction mixture

was added methanol, neutralized with a saturated ammonium



Exanpl e 12 WO 01/ 14376PCT/ JPOQ 05427 73 13 FEB 2004 _ _
3. 4- Di hydKo- 3- Q=- N- ( 3=i ~hgnyl -5- ULLUI - Lual carboxam de nelting point

239- 241t
-1 M dvza

BB, oo ot o boxams a4 10 el 1 oo’ ot 1SR o o

14 Hrl-(3-difli'lor.Qmetbox-yphen-yl )-4-JLnjlaazAy-j]-3-A- - _
ddLhydr a- 1 - oxgspi roFi socrul nol j ne-1 (7H)65.’4' -pi peridinal-I'- 15 carboxam

de nelting point 161-163r,

-i DaAnyx icimlorifle aquecdas sodviidiRand dktravtdd with ethypl kxd¥atdo
melting point 162-164-C Exanple 16 25 N-(3,4-dlv-blQ O heny-1)-

- 4-dl hydr o-Theardsoganida haeyerngrd®d| drHodt oM@ lahyiirées/ WRFE)54ara’4
13 FEB 2004
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concentrated. The residue dissolved in methanol was stirred

together with 4M hydrogen chloride/ethyl acetate at 50C for
1 hour. The reaction solution was concentrated to give the
subject compound (591mg).

'H-NMR (300MHz, DMSO-d,, Oppm): 1.70-1.90 (2H, m),
2.00-2.20 (2H,m), 3.00-3.20 (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,
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), phenyl chlorocarbonate (1.38g) was added at ¢ C and
the mixture was stirred at room temperature for i1 hour. The
reaction mixture was poured into water and extracted with
ethyl acetate. The organic layer was dried over anhydrous
Na,50, 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 (3.1lg).

(6) Preparation of N-{4-benzoylphenyl)-3-
oxospiro[isoindoline-1,4'-piperidinel-1’'-carboxamide

A mixture of spiro[lH-1soindole-1,4’'-piperidine]-
3(2H)-one hydrochloride (48mg), triethylamine (0.14mL) and
phenyl N-(4-benzoylphenyl)carbamate (58mg) was stirred in
chloroform at 80C for 2 hours. The reaction mixture was
poured into water and extracted with chloroform. The
organic layer was dried over anhydrous Na,SO0, and
concentrated. The residue was purified by column

chromatography on silica gel (hexane/ethyl acetate=4/1 to

Exanpl e 15 20 3. 4-Dj b-wdro-3-0Xo-N-rA-(2 LwavilL



Exampl e 17 N-Fl -k3 chl ar rnhany?)-4-im dazolyll-3.4 ,dihyd_rn-3 oxogpi rof
I sog[ul noline-1(2H) 4' -piperidine 1 -1 carboxanide 5 nelting point

255- 2581 ExaﬁBIe 18 3. 4-Di hydro- 3- oxo- N- ( 5- phenyl - " 10 r-arboxani de
mel ti ng pSYRPEBGEY C 15 Exanpl e 19 3.4-Di hydr - -oxo- N-15 ( PGFYIR0D/E342] - 2=
car boxam de nelting point 223-225t Exanple 20 20

nznanl rofi soinollne-t(2HL |''DiDnrl At 10i carboxam cl nnlt1ﬁ&EB3m%t

144- 146 C 25 Exanple 21 N f5-chlnro-2-h n-oxxsn7yl )-3 4-dl hydre 3

b d
01 02T S F I TR T e

ooospi r of | saheyeet Weiipbhald ( 49mgPiagRlict 1ess!crysta2sbneMt g point
253TC).

Compounds of Example 2 and 3 were obtained in the

56 similar manner as Example 1-(6) by replacing phenyl N-

(4-benzoylphenyl)carbamate used in Example 1-(6) by the

corresponding materlals, respectively.

Example 2 Sy
10 = =N-(5- =2- = ! -
melting point 286-287T
Example 3
15 N-(7- =2- -3 i =l.4"-
melting point 194-196T
Example 4 o
20 -(4-be -2- -3-

The subject compound was obtained in the similar
manner as Example 1-(6)} by replacing spiro[lH-isoindole-
1,4’ -piperidinel-3(2H)-one hydrochloride by 2-

26 methylspiro{lH-isoindole-1,4'-piperidine}-3(2H)-one
hydrochloride.

melting point 154-156C

Example 5



A m xture of spiro[isobenzofuran-1(3H),4'- piperidine]-3-one hydrochloride
{48ny), phenyl N-(4- benzoyl phenyl)carbamte (58ng) and triethyl am ne
(0.214nm.) in chloroform (5nm) was stirred at 80'C for 2 hours. The 10
reacti on W&PUI487¢as poured into water and extracted with phlpeehasm
(20nmL). The 'organic | ayer was washed wth saturated saline solution
(20mL), then dried over anhydrous Na2SOfi1and concentrated. The residue was
purified by colum chromatography on silica gel (hexane/ethyl3 pigetg e=4/1
od  f,r o h t '

to 15 1/2)é%ﬂg?éfﬁiﬁ§f ' hexape_.to gi ve the subject
conpound (81Inyg) as col« ~“TO+=1 Exanpl e
23 20 Prepgab &0 ref 7 2- PYr ai | 5 Lohenzofuran-1( )_4

- iperidine[-1- oo e “ptrenyl - 2-
.pyrazinyl) nyl chl orocarbonate (15.05 nL) was added at O, to
25 a solution of 2-am no-5-phenyl pyrazine (17.12 g) in pyridine (200 n).

Xt ur e was added matort {308 RO Tt LRT e 4CrpApeERl el S0 7GRe ine

.m xture was added water (20

stirredst o H¥dDvbER1oF1AE PENSI ON3ERRHAI Ni Ng subj e ound 3s
crystal. WD 01/14376 PCT/JPOQ 0 427326 13 F 904 Théhg%§g?al magf Fh'

col l ected merdidoyipheayiyvhivahiee \(‘@Sllﬂ%i aﬁ:‘:ll%% &iggbl%%erin( %qr’{w%

then dried under reduced pressure to prov e subject conpou

(o) BrenaratTon o1 5 ove (5 BHETyT B pyrast ty ) A HARGRE O sodon
spi ro[ i sobtyyaifor del(3ku ) - AtPLobA RRIpbrLBEP8*28rd80 MEhkted. FYHR A
| 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
15 chloroform-acetone (1:3) to give the subject compound (81mg)
as colo?less crystals (melting point 241-243TC).
Compounds of Example 6 to 21 were obtained in the
similar rhanner as Example 1-(6) or Example 5 by using
spiro[isoquinoline-l(ZH),4'~p1peridine]-3(4ﬂ)-one
20 hydrochloride and phenyl -carbamate derivatives

corresponding to the desired compounds.

Example 6

carboxamide

melting point 237-239T

Example 7



A m xture of splro[isobenzofuran-I1(3H),4'- piperidine]-3-one hydrochloride
(6.24 g, 26.6 mmol), phenyl 10 N-(5-phenyl-2-pyrazinyl)carbamte(7.59 g,
26.0 mmol) and triethylamne (18 nL. 180 mml) in chloroform (200 nL) was
stirred aw@ot/143e¢ 3 hours. The reaction m xture was washe®CTWROBOSAT ur at ed
aqueous sodi um bi carbonate (100 nlL). After the organic |ayer was washed '
with 10%citric acid aqueous 15 solution74100 nlL), |IN aqueous S%$dé
hydroxi de (100 nL) and then saturated saline solution (100 nL 004

G € /]

anc f hen concentrated. The
I ca gel (hexane/ethyl

e b S PFE JedS 5 £@] Of P €Ss solid. The
solid was washed w y o provide the subject
conpound (?E§§@%§%®1%¥3crude crystal. The crystal was dissolved in hot .
ethyl acefate . After renoval of about 100 niL of ethyl acetate by
distillation, the | oppgRct 0 occur. 25 At this point the
distillation was s?@ﬂ%@gigﬁgip ciahole was cool ed and then kept at room
tenperagure for 14 hours. The colorless prisns formed was col |l ected by
filtration, which was washed with heptane (20 nL). The obtai ned crystal
was driedgsd el B vacuo for 6 hours to provide the subject WO 01/14376
77 PCT/ JPOO 05 27 13 FEB 2004 conpound (Crystal Forn1ﬁ0 (5.17 g) as
col orl ess gy (4155 () 114 Ak e € vl liigie
(degrees)lnten5|ty(cps) 8. 1604135

organi c | ayer, Nes
resi due wasS purli
acet at e=1/ 0

melting point»300T C
10
Example 9
carboxamide
15 melting point 264-266T

Example 10

20 carboxamide
melting point 220.5-222.2T

Example 11

carboxamide
melting point 232.9-236.5T

Example 12



9. 6002607 11.6801372 14.620194 15. 3201505 15.6201321 15.8802687 16.0801711
-16. 4203174 17.9401036 19.1006232 19. 600878 20. 280206 20.860813 21. 3003360
22.020328 7401498 23. 4603782 23.820549 24.4201915 24.880474 25.8401329
26. 360515 448733 29. 260248 30. 860692 32. 140246 34. 30011PCBIPE®ARLB3 }
Above powder X-ray diffraction analysis data were measured by RINT1100
(manuf actured by Rigaku International 14 Corporation) and &5&%ﬁ$ﬂﬁ met hods

were as foll ows:

1soxazolvl)sniro[isoauinoline-l(2H}.4'-pineridinel-1'-
carboxamlde
melting point 239-241T

5.
Example 13
o;os;ir;fisoauinoline—lf;H;.4'-Diperid;nel:l'- o
| carboxamide
| 10 melting point 192-194T
Example 14

15 carboxamide
melting point 161-163T

Example 15

melting point 162-164C

Example 16

26 N-(3.4- -3.4- -3-

carboxamide

melting pointd300T



X-ray radiation source : Cu, tube voltage : 40kV, WO 01/14376

PCTI JPOO/ 05427 78 13 E E 6 2004 tube current : 30mA, nonochronmater

aut omat i Cwip mater, nonoreceiving slit : 0.60 mm gonioneter : Wde
angl e goni oneter, 5 scan step : 0.02 deg., scan speed : 2. OUTH‘%’“W?HZH

di vergence sli t(DS) : 1-deg., scatteri ng slit : 1 deg., rec?kw ng slit

(RS) : 0.15 mm 10 neasured tenperature 74 anbi ent t enper at ur e!

FEB)2004
Preparation of 3-o0xo-N-(5-phenyl -
pyrazi nyl ) Egiamgleob@nzof uran- 1(3H), 4' - pi peridine]-1'- carboxani de (Crystal
Form A) - an alternatlve rrethod for preparatlon 15 Crude crystals (2 9)

prepared b¥ ' g gdanc RGE A3 3 i nto
tetrahydrofuran (20 m_) ) After confl rm ng corrpl ete d| ssol ution, the
m xt ur e WaSXOSRNIEQ] i - ; *at room

tenperature. Heptane (27 m_) was dropW| se added to the 20 tetrahydrofuran
sol uti on, cambokambgestirring at room tenperature for 15 hours. The

yi el ded col orl ess crystals were collected by filtration, washed with
heptanéd (5 nL) daneélédingd pointc@Gm-&580r, for 15 hours to obtain the
above-identified conmpound in crystal form A (1.82 g). 25 (4) Preparation of
3- 0x0- N- ( 5- phenyl - 2- pyrazi nyl )spiro[isobenzofuran-1(3H), 4' -piperidine]-1'-
car boxam dE ngr stai Form B) Crude crystals (2 g) prepared by the above
procedur e ple 18

10 carboxamide
melting point>300TC

Example 19

15 - ‘- -1°-
carboxamide

melting point 223-225T

Example 20
20 - ~N-(4- hyl-2- -3

carboxamide
melting point 144-146T

25 Example 21

- - . - -
- -

carboxamide

melting point 256-258T



(2) was dissolved under heating into dl nethylformam de (6 WD 01114376

-PCT/ JPO0/ 05427 79 13 F E B 2004 nl).

water (13 nmL) was dropwi se added at 80t and the resultant m xture was

cool ed t oWOdHHE¥nper at ur e,

‘colorl ess crystals were collected by filtration 5 at roomte erature
washed with heptane (5 nL) and dried ifd%acuumfor 15 hours  EB 8k
tenperature to obtain 1.78 g of the above-identified conmpound in the

crystal

formB as colorless prisns (nmelting point; 2081C neasured w thout

correction by the use of Melting Point B-545 distributed by 10 Buchi

Conpany) .

ERathp/ 1l 378 PCT/ JPOO 05427 80 Powder X-ray diffraction 2 0

(degrees)lnten3| ty (c s 7. 300211 9. 540555 13. 340619 14.320848 14.6802435
s, 1 4@ A O : 0

10

16

20

25

A mixture of spiro{iscbenzofuran-1(3H),4'-
piperidine]-3-one hydrochloride (48mg), phenyl N-(4-
benzoylphenyl)carbamate (58mg) and triethylamine (0.14mL)
in chloreoform (5mL) was stirred at 80T for 2 hours. The
reaction mixture was poured into water and extracted with
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
1/2) and recrystallized from ethyl ether-hexane to give the
subject compound {81mg) as colorless crystals (melting polnt

161-1637C).

Example 23

(1)Preparation of phenyl N-{5-phenyl-2-~
pyrazinyl)carbamate

Phenyl chlorocarbonate (15.05 mL) was added at OC to
a solution of 2-amino-5-phenylpyrazine (17.12 g) in pyridine
(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.

After confirm ng conpl ete dissolution,

followed by stirring for 15 hoB¢EJPOO0§ETy el ded

p203137 19. 9201954 20. 2802234



24. 0603362 24. 7603598 25. 300953 25. 8803117 26. 160632 26. 620461 26. 900426

27.540584
39. 660103
neasur ed

procedur e

After confiPhe ngryskolewssiicsbl ected, byhfidsnatiion e Inothet3washed

28. 920312 31.400546 31.780247 33.320270 38.440357 39. 140307

004 5 Above powder X-ray diffraction analysi wer e
v@oﬁﬁg"éam conditions as Exanple 23(2). (5) Pr ep)‘ya@&c{‘flf"gﬂg%‘?
3- 0x0- N- (5- phenyl -2- pyrazinyl)spiro[i soggnzof uran-1(3H), 4' - piﬁ rFk&i Fe] -1 -
carboxam de (Crystal Form C) 10 Crude cr g é

tals (2 g) prepared
(2) was dissolved under heating into tetrahydrofuran (20 nlL)

PCT/ JPO0O/ 05427 81 13 F E B 2004 cooled to -30t . Heptane (30 nL) was

dropwi se adébtht @l tathenydif umdn sardt ithen f doieddubdest | redugest

-30t for

filtrati on PYX@Ssuyen ta Rpovide sthe) ssthieetecompoandunt 24 ab7r @in as
tenperature for 15 hours to obtain 1.90 g of the above-identified product

one hour . The yielded colorless crystals were collected by

(monot et r alselorkess savekalst thelting point 192-198C, decomposed ).

B

10

15

20

2b

(2)Preparation of 3-oxo-N-(5-phenyl-2-pyrazinyl)-
spiro{isobenzofuran-1(3H),4'-piperidine]-1"'-carboxamide
(Crystal Form A)

A mixture of splrofisobenzofuran-1(3H).,4°'-
piperidine]-3-one hydrochloride (6.24 g, 26.6 mmol), phenyl
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 80'C for 3hours. The reaction mixture was washed
with saturated aqueous sodium bicarbonate (100 mL). After
the organic layer was washed with 10% citric acid aqueous
solution (100 mL), 1IN 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
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, thewhite suspension began to occur.
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 50 in vacuo for 6 hours to provide the subject

lMbove




crystal formC) as colorless fine granules. WO 01/14376 PCT/ JP0O0O/ 05427 82
.Powder X-ray diffraction 2 0 (degrees)Intensit (cps) 5.9401209 7.6807150
11. 4201480 13. 1802032 14.2401859 14.840623 15.4602629 16.5802244 16. 8004076
17. 960706WODIBAS479 20. 340296 21. 260699 21. 680839 22. 2206RCT/IDIOL2515
24. 0001355 25. 220467 26.500850 27.160840 27.6401078 28.780389}3$£340283

[

34.200267 13 F E B 2004 5 Above powder X7ray diffraction anal ditla were

nmeasured by the same conditions as Exanple 23(2).
compound {Crystal Form A) (5.17 g) as colorless prisms

{melting point 210-211T).

Powder X-ray diffraction

b
2 0 (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 Rigeku International
10 Corporation) and analysis methods were as follows:
X-ray radlation source : Cu,

tube voltage : 40kV,



(6) Preparation of 3-o0xo-N (5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H), 4' -pi peridine]-1"- carboxam de (Crystal .
Form D) 10 Sgi ro%i sobenzofuran-1(3H). 4" - pi peri di ne]-3-one hydrochl ori de

(515 ng) AMRAPHERYI N-(5-phenyl - 2- pyrazinyl)carbanat e (58PGRIPONETRT

di ssolved into dinethyl sulfoxide (2.6 nL), followed by dropwﬁgﬁ %ﬂﬂition .
of di met hyl benzyl amine (0.33 nl). The tdfperature of the 15 ! @skbt

m xture was raised up to 50 "C, and the m xture WO 01/ 14376 PCT/ JPOQ 05427

83 13 FE8 2004 tmbestiunrssh€ of ®0omAhour. The reaction m xture was cool ed

to roomtenperature, and acetonitrile/water {1:2) mxture solution (7.8

m.) was dr opwi seonddhdom¥téine: t amtontett ®. Bondth¥onidtee ] xt ure sol ution

was added, seed crystal was added. 5 The resultant m xture was stirred at

room t enper at urrohorecgivding . sIThe yi @ .60 mm| orl ess crystals were ,
collected by filtration, washed wth acetonitrile/water (1: 1) and dried

in vacuum at royoniomedext w dWide abhgleurgohbombtenr) the above-identified
conmpound (793 ng) as crude colorless 10 crystals. Crude crystals (26 Q)
prepareé by thescapesitepon ®f02 hdeghqve procedure were suspended in

wat er-saturated isopropyl acetate (143 nlL). The m xture was seeded with

seed crystal arscani speédat: rbdd tdeger/atiure, for 18 hours. The yiel ded
crystals were collected by filtration, washed 15 with isopropyl acetate (20
m.) and dried idtverdence s3At(DSpr:13 H®mgs, to obtain the

above-identified conpound in the crystal formD ( 25.2 g) as colorless
crystals (neltiSRApEeERLNG B3ddhenskr 8%wist hout correction by the use of

Mel ting Point B-545 distributed by Buchi Conpany). 20 WD 01114376
PCT/ JPOQ 05427 ¥ecelving siit (RS) : 0.15 mm,

ot

10 measured temperature : ambient temperature.

(3) Preparation of 3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[iscbenzofuran-1(3H),4'-piperidine]-1'-
carboxamide (Crystal Form A) - an alternative method for
preparation -

15 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) wés dropwise added to the

20 tetrahydrofuran solution, followed by stirring at room
temperature for 15 hours. The yielded 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-(S-phenyl-2-
pyrazinyl)spiro[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



84 Powder X-ray diffraction 2 6 (degrees)Intensity (cps) 9.680337

*10. 2601796 11.4801921 11.8002608 12.5802119 13.1605843 13. 9001413

15. 4404091 15. 6604780 16.5201853 17.520298 19. 3201748 20. 2204858 20. 6602115
21.020106¥04113HMo3 21. 820856 22. 280947 22. 7002126 23. 140T78EVE0BS4470502
24. 4603174 25.4001919 26.0601306 26.580860 26. 960337 28. 0401036 f? fﬁﬁ}BB
29. 080852 79 13+

mL). After confirming complete dissolution, water (13 mL)
was dropwise added at 80T and the resultant mixture was
cooled toroom temperature, followed by stirring for 15 hours.
The yielded colorless crystals were collected by filtration
6 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; 208TC measured without
correction by the use of Melting Point B-545 distributed by

10 Buchi Company).




30. 160328 30.880617 31.820728 37.460315 13 F [ B 2004 5 Above powder X-ray
diffraction analysis data were neasured by the sane conditions as Exanple
23(2). (7) Preparation of 3-oxo0-N-(5-phenyl-2-

pyrazi nyl )¥WRitd@¢3%obenzof uran- 1(3H), 4' - pi peri di ne]-1' - car bBREMRWHS4Cr yst al
FormB) - an alternative nethod for 10 preparation WD 01/14376 85 Crude
crystals (26g) prepared by the (6) was sipended in acetonitrile (260 nl).
seeded with the seed crystal prepared by the (4) and sti rrdd Fp d0om
tenperature forpBwlelPQYOp¢2d1 ARt 2OW4 above procedure The mixture
was above procedure 24 hours. The 5 yielded crystals were collected by
filtration, washed with acetonitrile (50 nm.) and dried in vacuum at 30t
for 15 hours to obtain the above-identified product in the crystal form B

Lo

25.5 . Conpounds of Ex 2A—t-o—39—were—obtatnet—rthe 10 simlar
gannerg;s Exgﬁple 22 by rggﬁgﬁﬂgﬁg.7§§2 ?ﬁiﬂienﬁit yl ) car bamat e used
I n Exanple 22 by the correspoﬂbﬁw mat erijal s, r%ﬁbectively. Exanpl e 24
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 1954 i
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
5 Above powder X-ray diffraction analysis data were measured

by the same conditions as Example 23(2).
(5) Preparation of 3-0oxo0-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H),4 ' -piperidine]-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



15 4' -DiDerfdine] _ '- carboxam de nelting point 178-1801 20 nelting point

239- 242t 25 Exanple 25 Exanple 26 Qxc Qre aL nelting point 246-248 C
sao~nzorur ’\s ~oxam ae Exanple 27 WO 01/ 14376 PCT/ JPOQ 05427 86 13FE87004

» 1(3H)-4'" ﬁﬁ}élr"' ®Be 1-1'- rhoxanide nelting point 211-21BET

£ e 28
I m dazol yl I sniroiisohanzof carboxam dg ax .nmelting point 2%L-234f 10
Exanpl e 29 -111 perldinal -I1'-car hoxam’@% mel ting point 13&-%@5@04}5
Exanpl e 30

cooled to -30C. Heptane (30 mL) was dropwise added to the

tetrahydrofuran solution, followed by stirring at -30C for
one hour. The yielded colorless crystals were collected by
filtration, washed with heptane (5 mL) and dried in vacuum
5 at room temperature for 15 hours to obtain 1.90 g of the
above-identified product (monotetrahydrofuran solvate, the

crystal form C) as colorless fine granules.



lii-i5-(4-chloropheny7 )-3pyra3o yl1l1-3 oxo p z uran-1(3H) . 4 ' piperi di
ne 1 -1' carboxam de 20 nelting point 255-258t Exanple 31

1(aH), 4' wty Aglasfs nel -1' - .ar aide 25 nelting point 253- ZS}EW% 32 X1
(3-fiuoro nyll-2-pyrimdiiny3l-3- nxospi rn ( isobenzofurar - X) . 4
-piperidine 1 -1 ' WO 01/14376 87 carbgyam de nel ting poi n] 3IPER AgHt 5 '
Powder X-ray diffraction 2(degrees)lintensity (cps) 4.965335 9.942512

13. 821020 14. 56555 14.64565 14.941705 16. 141067 16. 662260 17. 121668

17. 601420 17905590 XgraguAA14Hragkaon o, 94627 20. 421057

2 0 (degrees) [Intensity (cps) ‘
5.940 1209
7.680 7150
11.420 1480
13.180 2032

. 14,240 1859
14.840 623
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
30.940 283
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)spiro{isobenzofuran-1(3H),4'-piperidine]-1’-
carboxamide (Crystal Form D)

10 Spiro[isobenzofuran-1(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



21. 00963 21.801698 22. 062397 22. 361235 23. 96555 24. 16632 24. 32402 25. 081603
25. 38538 26. 82647 27.061345 27.841073 28. 80465 28. 86493 29. 42752 30. 301015

30. 7485
Above

8{'}\63 /} %2 38.12918 42. 36625 43.88528 PCT/JPOQ 05427 13 F E B 2004
1387 ay diffraction analysis data were WD 01/ 13H800/05427

PCT/JPOO’ 05427 88 13 FES 2004 neasured by RINT2100 UIt| azgéstem(z

(manuf actured by R gaku International 8éorporat ion) and a

were as follows: X-ray radiation source : Cu, 5 tube voltage : 40kV,

current

10

15

20

'wd38mdtirred for one hour. The reaction mixture was codletu--

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.
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
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
with isopropyl acetate (20 mL) and dried in vacuum at 30T
for 15 hours to obtain the above-identified compound in the
crystal form D (25.2 g) as colorless crystals (melting point;

206 C measured without correction by the use of Melting Point
B-545 distributed by Buchi Company).

i 20éet hods



nmonochromater : autonmatic nonochromater, nonoreceiving slit : 0.15 nm

goni oneter : Horizontal gonioneter |, 10 scan step : 0.02 deg., scan speed
1 2.00 owQ.0imu3vs, divergence slit(DS) : 1 deg., scatterppg, ®hddsqsz7 ! deg.,
receiving slit (RS) : 0.15 nm 15 neasured tenperature : ang¥enﬂktn
tenperature. Exanple 33 3-Oxn-N-f5-( - gyflie onP hvlnheny7 )-,9_ ma KU
Qnenz orural] oe 20 carboxanide nelting point 190--192" C Exanfy & BHL5
car hexem g |.ng _ROi nt -128t Exanpl e 35 WD 01/ 14376 PCT/ 31P00/ 0 427
89 5 10 133’%& SI‘1\#%‘373! o#fgsﬁﬁﬁét%xypyri do[ 3, 2- b] pyri di n- 2-y1) - 3-
carboxam de nelting point 1931 Exanple 36 3_-Oxo-N- (5-phenLl -1 . 2.
4-th.i adiazol -3

26 (degrees) [Intensity ( cps)
9.680 337
10.260 1796
11.480 1921
11.800 2608
12.580 2119
13.160 5843
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

5 Above powder X-ray diffraction analysis data were measured

by the same conditions as Example 23(2).

(7) Preparation of 3-oxo~-N-(5-phenyl-2-
pyrazinyl)spiro[1sobenzofuran-1(3H),4'-p1perid1ne]-1'“
carboxamide (Crystal Form B) - an alternative method for

10 preparation -



. carboxam de nelting point 239-241t Exanple 37 N-{fi 13-_(2-hydroxyet

- yl, I pheyll-4-imdazolyl}-3- 15 car xam de nelting point 99-100 C.Exanpl e
38 N-f | -2-imdazol yl.Iphen,yll-3 20 oxospiro f jsobenzof uran-

3H) . évbﬁllﬁgﬁédl ne | -1' - carboxanm de nelting point TIIBRI0E4 22 anpl e
39 25 N-fl-(1-nmetha2@ ] Dhnnyl)- carbox de nelting point 208-210r. WO
01/ 14376 PCT/ 3POQ 05427 90 13FEB2004 nple 40 ErAvaratin SHFEB 2004
carboxam de, 5 A mi.xture of 6-f |uorospiro[isobenzofuran-1(3H), 4

pi peri di ne] - 3- orfeL R} &r ENBERILSe (26 prafrngd by (Bhe above procedure
phenyl - 2- azinyl)carbamate (73ng) and triethylamne (174 1LL) in

chl or of or Eéﬂiﬁ spAefcin Acebenisrilend 269 mLihe MhEchmilotulatwdse Was
poured into éater %Bd extracted with 10 chl oroform (20nL). The organic
layer was®G&ERGMItPhtheseedi@rystalRreppnedhy(theigbovacprdcedtmy er

anhydr ous EbZ%%ﬁ gg& co en%rated. The resi due was purified by col um
chr omat og@% hy* 8 Qe t ( FOhel BRRET &ttt et £04 124 ohoMnd . andPhe
recrygtalyj gedely g%eétha}/is Yder -choei(fggt%% va%itlr%eration, 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 4g).
| Compounds of Example 24 to 39 were obtained in the
10 similar manner as Example 22 by replacing phenyl N-(4-
benzoylphenyl)carbamate wused 1in Example 22 by the

corresponding materials, respectively.

Example 24
15 N-(7- -2- -3- =
melting point 178-180T
Example 25
20 3-0xo-N-(3- -5- - -
melting point 239-242T
Example 26
25 3-0x0-N-(7- - -2-y1)-

- - -

melting point 246-248T

Example 27



15 subject conpound (101ng) as colorless crystals (nelting point
222-224t). Exanple 41 Preparation of 6-fl uoro-3-o0oxo-N(5-phenyl-2- 20

1- car boxaoroiaz¥he subj ect conpound was obtained in the sipgdadoondRANer as
Exanpl e 40 by repl aci ng phenyl N-(5-phenyl-2- pyrazinyl)carbamate used in

Exanmpl e 40 by phenyl N (5- 25 phenyl - Zggyrln1d|nyl)carbanate%3¢§a§gﬁg poi nt
p

176-1781 Exanple 42

01/ 14376 'OIOO 0
~ X N-{F

p8rt3 nn of 5-.El am3 ,sixo-N (
] 1 1_3FEBZOQ4

carrbpxan1de A n1xture of

5-fl uorosyp SREQI 4 A8~ de
(64ng), - ra2|n | bamat e (73ng) and trlethylan1ne
(174 1LE ) - Ot for 2 hours. The

reaction m xture oured int nd extracted with chloroform
(20nL). The orgg%ﬁgé*ﬁgepqﬁﬁsvégxﬁéﬁﬁﬁ? saturated saline solution
(20mL), then dried over anhydrous 10 Na2SO4 and concentrated. The residue
was purified by colum chromat ography on silica gel (hexane/ethyl

acet afe=4dylarh 1?@ and recrystallized fromethyl ether-hexane to give the
subj ect conpoung 100ng) as colorless crystals (nelting point 236-238t)

15 Exanple difo - H=19 CPXGH1 nof§ 1) -4 -

carboxamide
melting point 251-254T
10

Example 29

melting point 160-165T

15

Example 30

carboxamlide ,
20 melting point 255-258T

Example 31
25 melting point 253-257T

Example 32



v 20 The subject conmpound was obtained in the simlar

manner as Exanple 42
N- (5- phenyl - 2- pyrazi nyl)carbamate used in Exanple 42
mel ti ng pQint 255-257t 25
Exanpl e 44 Preparation of N (4-benzayl phenyl)- 3. A-di hydr oPSTAP00/05427

Spi ro[ 1H 2- benzopyran- 1, 4' - pi peri di ne] 831( 4H) - one WD 01/ 14376 PCT/ JPOQ 05427
92 13 f E B 2004 hydrochloride (50.6ng) ". and phenyl N-(41‘€p@%ﬁ¥1phenyl)

by repl aci ng phenyl
by phenywoN1fia37ephenyl - 2- pyri m di nyl ) car bamat e.

carbamate (63. 4 wer e suspended in dinethyl sulfoxide ( and the
suspensi usly stirred together with aqueous 10M sodi um

hydr oxi de (3011;& igr 5 5 mnutes. The reaction mxture was diluted with
water and extr JBetEIRA pakni| 13222254 The organic | ayer was washed with
saturated saline solution, then dried over anhydrous Na2SO4 and
concentrated. The residue was crystallized from nmethanol-diisopropyl ether

to give th | - U 10, (68.0mg) as colorless crystals (nelting
poi nt 138- %WP%%E%ﬁPB?C |l e 45 and 46 were obtained in the
siml gr manner as Exanple 44 by repl aci ng phenyl N-(4-

benzoyl phenyl ) carbamate used in Exanple 44 by the corresponding materials,
15 Exanpl e45 nelting point 221t 20 Exanpl e 46 benzopyran- 1.

respectively.

4" -pi i di ; 1 -carboxa®if fidegrees) [Intensity (cps)
4.96 5335
9.94 2512
13.82 1020
14.56 555
14.64 565

! 14.94 1705
16.14 1067
16.66 2260
17.12 1668
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
29.42 752
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



melting point 128-131t 25 Exanple 47 carboxam de WO 01/14376 .
PCT/ JPOQ 05427 93 13 F F B 2004 (1) Preparation of .
spi ro[ cywoobexape- 1, 1' (3' H) - i sobenzofuran]-3',4-dione A ,gltd'gﬁ,gﬂqf

100

2- bronobenzoic acid (4.77g) in anhydrous tetrahydrofuran ) was N
cooled to -789C under 5 an atnosphereggf nitrogen, to whi gg n- butyl i thium
(1.53H solution in hexane, 31nL) was dropw se added whil e iﬁf@ XEpt the
internal te eratu&e bel ow -55t . After _being stirred for 1 hour, )

a
sol uti on Ragured. by BENTLI00 JHEt imascErLend 2 ki L (manusarturet By ous
tetrahydrof uran (10nL s added 10 dropwi se tQ the_m xture while being
kept the ‘ﬁﬂ%ﬁﬂaﬁngFEﬁﬁ\é\ﬁﬂ%% %WgﬁgPﬁAﬁPQrmPﬂlYﬁéFpgﬁéﬁﬂ@ Were ai sed
to room tenpﬁriéﬁre _the reaction solution was partitioned between water
(150m) S he & OOrL). The aqueous layer was acidified with

concentr at ed shy. chl.afi cid and 15 refluxed together with acetone (10Onl)
R Talhatih nilosn

for 2 hours. (o] 0] ¥ mi xture was neutralized with

potasgi um car t tra with ethyl acetate. The organic |ayer
was washed w élatga?%%eq?shl ?@,ﬁ%m ution, then dried over anhydrous

Na2SO4 and evapos ak reghdye 20 was crystallized from ethyl
acet at e- hexane to glﬁ\g/.getqﬁ}'g : g%?)qugét conpound (2.42g9). (2) Preparation of

4- met hyl enespdmbENebRRTEANE; ofate | - 3-one A suspension
of nmethyltriphenyl pho?p oni um %‘r’%?n‘n?eﬂ)?% M@%&Bﬁﬂgﬁydr ous

t et rahydr of UnfghdFe S8l 1935 $PPEEd 100 10tyyinder an at nosphere of nitrogen,
to which n-butyllithium

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.,
receliving slit (RS) : 0.15 mm,

15 measured temperature : ambient temperature.

Example 33

20 carhoxamide
melting point 190-192T

Example 34

carboxamide
melting point 126-128T

Example 35



« (1. 53M solution in hexane, 1.3nL) was added, stirred at that tenperature
for 20 mnutes and then cooled to -78t . A solution of

splro[cyclohexane 1,1'(3'H WO 01/14376 PCT/JP00/ 05427 94 1 3 FEB 2004

i sobenzoWW& YA  4-di one (216nmg) in anhydrous tetrahydr BEGIRIMOSHRT) was
added to the reactlon m xture and the tenperature was raised to Ot. After
stirring for 20 mnutes, aqueous amo®Bum chloride was added to thus.5
obtai ned m xture and the resulting crude product was extradt»’eEEB/\ﬂl]J" et hyl

eqsol ution, then
e re5|oue Was purlfled by
: ee4/ 1) to 10 give

acetate. 0§ Fv gl
dri ed over an yorous
colum chieRRGE BPEY L '
t he subj ect conpound 196ng Preparatlon 0

4- hydroxyﬁgkmghﬁﬁtimﬁcyclohexane- 1,1' (3" H)-isobenzofuran]-3'-one A
sol ution of 4- nethylenesplro[cyclohexane 1,1 (3" H)-isobenzofuran]--3-one

(196nmg) in anhydh@uéindd gttn ©hy9sdd ur an (S On) was cooled to Ot , to

whi ch  borane-di net hyl sul fide conplex (2Mtetrahydrofuran solution,
6904L)5 was added and the m xture was stirred at that tenperature for 1.5
hours, then additional 20 m nutes together with aqueous 2M sodi um

hydr oxi deExémPllg Ihd 20 aqueous 30% hydroperoxide (5.Q0rm). The reaction

m xture was dlluted mnth wat er, extracted W th ethyI acetate, washed with
sat ur at ed3 <Ko y ; addn zx Na2SO4 and

gel (hex. : ) B0 QER A 2B Hepexbiddoe lcdapound (190ny) as
di ast ereoners. (42 Preparatlon of trans 3'-oxosp|ro[cyclohexane-

10 melting point 239-241T

Example 37

15 carboxamide

melting point 99-100T

Example 38

20 - - -1°-
carboxamide

melting point 221-223T

Example 39

25 N-[1-(3- -4- -3-

carboxamide
melting point 208-210T



1,1 (3" H)-isobenzofuran]-4-carboxylic acid A m xture of

4- hydr oxynet hyl spi ro[ cycl ohexane- 1,1'(3'H)-isobenzofuran)-3'-one (190ng),

chl or of awpno¥us¥s/ 14376 PCT/ JP00105427 95 13 FEB 2004 (2. itrile
FEbpdiRs

(2. 0Om) and sodi um phosphate buffer (pH6. 5, 2.01) wa O, to
whi ch sodi um periodate (612ng) and rutdbeni un(111) chloride n-hydrate
(10mg) were added and the m xture was stirred for 30 m nutie};FEg'm;%S
reaction m xture was stirred together with IN hydrochloric acid . Onl)

for 30 nmfeBRPIghdt®artitioned between water (50nL) and ethyl acetate
(50m.). The ganic |a washed with saturated saline solution, dried
over anhysdre penydi-Are was purified by
10 colum_chro t hanol =100/ 1) to give
t he subj Sttt perid =1°-

trans. N (4. henzovl phenyl ). 3 o |
o;ggzi rommwl?(? H) - i sobenzofuran]-4- 15 carboxam de To a
| ut | ft -3 - ' h -
oL L cons R AR B EL SR e aobmuposnranr 4oH (600 |
L), 4-am 19. 8 d 1-
(é--dl gﬁ%ﬁ%@%ﬁ%S&g?et q:’gﬁr']‘BBéPFﬂ'idt?e 26 499) ochiRrem®El (5N Sfp) were
added an%g}&? gi_ {re. was i irred at 50t _for 2 hours. The reaction
m xture Was Par i Honeat BELNEATRAR_Fe L iPmE ) 2nd dk e thy Ipmine {3 14

| { i h | , di
nyer ogen %5 STbomts: ShL8raHENC BRES Hatl S YEEHR] ot A X o ahpE Sover
anhydr ouT NG 28@c 896 WEPEE 26 Gfhs pUIErd @ TS wiRS CLUS &k b iraed 44 95t hY!

acet at e- hexane to
10 chloroform (20mL). The organic layer was washed with

o~

Al N dail A RTINS

éé_éél (ch me

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 ethyl ether-hexane to give the
15 subject compound (10lmg) as colorless crystals (melting

point 222-224T).
Example 41

20 - - ‘- ' -
1’ -caxboxamide
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-
256 phenyl-2-pyrimidinyl)carbamate.

melting point 176-178T

Exampie 42



~

gi ve the subject conpound (31.2ng) as colorless crystals (nelting point
1941). Conpounds of Exanple 48 to 56 were obtained in the WD 01/ 14376
PCT/JP00105427 96 1 3 FEB 2004 sim | ar manner as Exanple 47-(5) by

repl aci "y OAQY143 6nobenzophenone used in Exanpl e 47-(5) by PEEIPWE5#8spondi
materials, respectively. 5 Exanple 48 nelting point 2239C 10 Exanple 49
1-1' (3'g)-i obenznfu -carhnxam de nel?¥ng point 264r 15 EAdnfliBNBo
Trans- 3 -exo- N-I S-~] ysny~ m4-Car m‘A meltl ng p0| nt 184t 20 Exanple 51

arboxa rl gyab , J) : 1SR 1021 ¢ . ‘ sghelhZ.qpf ur pnl -
car bnxanfr 3e V\D 01/ 14 76 PCT/JPOO’ 05427 9 I ng por nt 238t

Exanpl e 53aidaseinideld ' 5

A mixture of S5-fluorospirof[isobenzofuran-1(3H),4'-

piperidine]-3-one .hydrochloride (64mg), phenyl N-(5-
5 phenyl-2-pyrazinyl)carbamate (73mg) and triethylamine {174
£ L) in chloroform (5mL) was stirred at 80C for 2 hours.
The reaction mixture was poured 1nto water and extracted with
chloroform (20mL). The organlc 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 255-257T
25

Example 44

Spiro{lH-2-benzopyran-1,4'-piperidine]~3(4H)-one

ng

C



C a nelting point 2581C Exanple 54 10 Trans-N- _ , OXOSPIr r rboxam de
melting point 274-275t 15 Exanple 55 Trans-3'" _nxo-N-I t'(3- U nolY)) 4 m

aar hnxarwvéimesisi ng poi nt >300t 20 Exanple 56 - . - ~ - ni’@%‘i‘mosluf d s
rboxam rasa 25 nelting point 268-270 C Exanple 57 WD 01/ 14376 -
PCT/ JPOQ 05427 98 1 3 FEB 2004 (1) Prepgration of .
di spi r o[ 4- azai sobenzofuran-1(3H), 1' - 13 FEB 2004

cyclohexqge-4't§i-1" a"-dioxolane -3-one A solution of

N- et hy| -BYBFPCREif6oxani dEPY-68F) i n anPdt ous t @enwdr of ur M- (400nL)
was cool ed to -78th 5 _under_.an at rms%gere of nitrogen, to which

n-butyl | | ﬁP&R\YJ(Fl.e%!IME&RH‘?%‘:H A8} Verpsuspendedoln sdmationl
After bein Wy fo 5 hours at the sone tenperature, a solution of
1, 4- cycl HAPERAAAEd £ RAE g SusPeRTEOBaNsS| i aARpMSIR stirred

t et rahydrof ur 100&)1 was added_ 10 dropwi se tqQ the m xture. After the

t enper at u'f%gﬁlgg’ i % AIYERIRS t LHfe um hydnoxide of3Ri%kIr LB S5

Partity ofpfinutes. The reaction mixture was diluted with water and
extracted with ethyl acetate. The organic layer was washed
with saturated 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 138-146T).
Compounds of Example 45 and 46 were obtained in the

similar manner as Example 44 by replacing phenyl N-(4-
benzoylphenyl)carbamate used in Example 44 by the

corresponding materials, respectively.

15
Example 45
melting point 221C
20
Example 46
melting point 128-131TC
25

Example 47



bet ween water (300nL) and ethyl ether (100m.). The aqueous |ayer was
acidified wwth 2N hydrochloric acid, stirred for 30 mnutes, neutralized
wi th potassi um carbonate and then 15 | eft overnight. The resulting

. preci pi tWODH4376col | ected by filtration and dried to gi vECTAHROESHGTect

conpound (6.84g) . (2) Preparation of spiro[4-azai sobenzofuran-1(3H),!|"-
cycl ohexane] -3, 4' -di one A m xture of dlggpiro[ 4-azai sobenzof ur RAE R4
1(3H), | ' -cycl ohexane-4',2'-1"',3 di oxol ane]-3-one(6.8g), 2N hydrochloric

cool i ng, {hd EAEFLaEToh Be JEFRSREVELantflesTut ¢ Whate and stirred
t oget her i%%ﬂ%fﬂﬁ'] -%t'he‘;'i‘ffc?%% for 3 hours. The resulting 25

preci pitate was col ['ectéd by ion, washed with water and isopropyl

ether and then dgi egtr:)g.?tﬁidﬂ? tHe sgbbﬁgﬁngn@%%gd %%y s)) g4(-§)7]$g_egﬂia%on

of cis-4'-hydroxyspi 4- azai sobenzo 1' -cycl ohexane

Spi 1ot 4. oy BERO AT Ay dTbFIEAN (100mL) was cpoledite s78T, undex
di ssolgredahnataidspherel 9EaR1t208en, an Wi eh ﬁl%%ﬂ‘ﬁgﬁ?égﬁﬂg 1;.%3% 50

The solution was stirred togethér wth sodi um borohy for

m nutes, Sodcitdidn ¢4 NekAndQ%B8 oil. ) Wid £ d3Tplvi 8€iatbd&d ﬁrﬂwi)élifé\fg ydépv& h

saturated sodi um hydrogen carbonate aqueous solution and extra

chl or of orghet haternd tdiPephenre beloWHHOCUr anf ddP 96 IAG §th3yRla Was
dried over anhydrous Na2SO4 and concentrated. The residue was crystallized

from 10 efayl 1 dvmn: & issdprtohyd ceft Ner -tay ol ohe kiam eal iy ee mamwopohydene
(2.02g).

; ketal (5.18g) in anhydrous tetrahydrofuran (10mL) was added

10 AdAropwise 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 agueous layer
was acldified with concentrated hydrochloric acid and

15 refluxed together with acetone (10mL) for 2 hours. After
cooling, thus obtained mixture was neutralized with
pdtassium carbonate and extracted with ethyl acetate. The
organic layer was washed with saturated saline solution,
then dried over anhydrous Na,SO, 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)-1sobenzofuran]-3-one
A suspension of methyltriphenylphosphonium bromide

25 (715mg) in anhydrous tetrahydrofuran (7.0mL) was cooled to
0T under an atmosphefe 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

solutlon of spiro[cyclohexane-1,1°(3'H)-



(4) Preparation of trans-3-oxospiro[4-azai sobenzof uran-
1(3H), 1' -cycl ohexane] -4' -carbonitrile To a solution of

ci s-4' - Wgboxasapi ro[ 4 15 azai sobenzof uran-1(3H), 1' - cycl Ohﬁéﬁ?ﬁd(}? ane
3

(2.02g) in anhydrous tetrahydrofuran (60nL), triethylam ne 08nmL) was
added and cooled to O. N@thanesulfonyb chloride (1.3nL ) ﬁgded
dropwi se to the m xture and stirred at that tenperature for 11 bED 2fme
reaction mxture was diluted 20 with water and extracted with chloroform
The orgadisobengofugan lir 8éd4odskommhydr oi216m@3O4 andinevapoarhydroiise
residue was crystallized fromethyl acetate-isopropyl ether to give

mesyl at e Yetnghydrufinrapt GImbd wesyaddedvbe thesotaction mixture and

di met hyl f ormami de (25nL) and stirred together with 25 tetraethyl ammoni um
cyani de (thesStemperatuiré owag wadsed 6t 8iC cooAfher tsHelrehngi fomi2d ure
was diluted wwth water and extracted with ethyl acetate. The organic |ayer
was wasFERYEeS - nafgRemEs s ammpen bams ehherddieyt was addedl ot  tdhwsdr ous
Na2SO4 and then concentrated. The residue was WO 01/ 14376 PCT/ JPOQ 05427
100 1 FO@%aizeeﬂ pRLxtuse by’%l dhe cﬁ‘ﬁcﬁﬁt%ﬂaph?rﬁﬁesi predupd was

(hexane/et etati %0 % |ve t he subject co ound 1.09). (5)

Pr epar at ﬁ?ﬁ ’6"1‘0 edh § ? Qﬁllr F@téz%ﬁsob e AT92R °5 aye wa¥ wasHead
1(3H), | ohexane -c r oxyll acid A solution o

trans-3 | FREYE, BeuFS “t]:"(‘?ﬂ-b th eEy@F&ﬁ&%r@m@mﬂSGM%rl | e

(109 q%g@ i %d"éﬁggﬁ?ﬁrﬁfa?e#“ﬁﬁ%ifélgsroﬁrg !
g, t ] 0 pH6
el %ﬁ*sfmﬁga%wm%%?fﬁ A s ERLH R
(97449) - give the subject compound (196mg).
(3) Preparation of 4-hydroxymethylspiro[cyclohexane-
1,1'(3'H)-1sobenzofuran)-3'-one
A solution of 4-methylenespirol[cyclohexane-
1,1'(3"H)-isobenzofuran)-3-one (196mg) in anhydrous
15 tetrahydrofuran (5.0mL) was cooled to 0T , to which
borane-dimethyl sulfide complex (2M tetrahydrofuran
solution, 6901 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 watexr, extracted with ethyl acetate, washed
with saturated saline solution, then dried over anhydrous
Na,SO, and evaporated. The residue 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'-oxospirolcyclohexane-
1,1°(3"H)-isobenzofuran]-4-carboxylic acid
A mixture of 4-hydroxymethylspirol[cyclohexane-

1,1'(3°'H)-1isobenzofuran}-3’'-one (190mg), chloroform



. (6) Preparation of trans-N(4-benzoyl phenyl)-3-

- 0oXospi ro[ 4- azai sobenzofuran-1(3H), 1' -cycl ohexane] -4' - 15 carboxam de To a
sol ution of trans-3-oxospiro[4- azai sobenzofuran-1(3H),

1' - cycl oW&MAdF64' - carboxylic acid (66ng) in PCT/JP00/05427

pyri di ne(1nL), 4- am nobenzophenone (52.6ng) and

1- ( 3- - di met hyl ani nopropyl ) - 3- et hyl car bo®i i i de 20 hydr ochl b3ifd8 X53ny)
were added and the m xture was stirred at 40t for 2 hours. The reaction

m xture w?%jﬁﬁﬁfgfééﬁﬁgn%¥¥&igf %g?hﬂ e&wﬁsdﬁy%é@Lﬁ@ggghg%gmﬁgsggéer

and ethyl ~ aceta e organic s washe rated s
| ution, i t : T id
nas oryot SPHS Sy rELoRET RS 2obTed £oT0%, - (60 FRTER R08ATY e%?ie%%%ﬁhl ~
94. 4 I [ ' f e
55 1o B0 eorohf] £88 Shtedfun(IFL) CHIBR e i AAr iSRG ez E T
repl aci ngada¥ad Odh&4tife PRIAAUIY Opdsd’ stfirdd et 2884 minweLsNZoppgaone

used in Exanple 57-(6) by the corresponding materials, respectively.

Exanpl® 58eaztifoh imixPare! wa@3ktEraad & cafe iferd VISR 1R RyAro3nalayE
-5-isogazolyl sp rror4- nelting point 2171 Exanple 60 15 sooe:n CLL nelting
point 237acid (2.0mL) for 30 minutes and partitioned between water
(50mL) and ethyl acetate (50mL). The organic layer was
washed with saturated saline solution, drled over anhydrous
Na,SO, and then concentrated. The residue was purified by
10 column chromatography on sillica gel
(chloroform/methanol=100/1) to give the subject compound
(98.6mg).
(5) Preparation of trans-N-{4-benzoylphenyl)-3‘-
oxospirof{cyclohexane-1,1'(3'H)-isobenzofuran]-4-
15 carboxamide
To a solution of trans-3'-oxospiro[cyclohexane-
1,1'(3'H)-1isobenzofuran)-4-carboxylic acid (24.6mg) in
pyridine (500 4 L), 4-aminobenzophenone (19.8mg) and 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide
20 hydrochloride (57.5mg) were added and the mixture was
stirred at 50TC for 2 hours. The reaction mixture was
partitioned between water and ethyl acetate. The organic
layer was washed wilth aqueous potassium hydrogen sulfate,
agueous 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 subject compound (31.2mg) as colorless crystals
(melting point 1947C).

Compounds of Example 48 to 56 were obtained 1n the



Exampl e 61 20 UL renza UL Qnexanel-4 -carooxan ae ~nexane DOxan (1)
Preparati on of dl spiro[5-azai sobenzofuran-1(3H), 1' -
cycl ohex¥@el143% - 1' | 3" - di oxol ane] - - 3-one 2, 2, 6, 6- Tet rane?,?g.}b‘m%&.pi ne

(41.1niL) was 25 dissolved in anhydrous tetrahydrofuran and cool ed .

to -500C. to which n-butyllithiuxn (1.54M solution in hexamerf ﬁ$ m.) and
nicotinic acid (10.0g) were added successively. After being gi ed at -50

cCfor 1 , o) i of _ 1, 4;cycl ophexanedj one nonoet hyl ene ket al
(13.99) | %9‘\&}\{6]0% 14@%“‘% 1 3P é%’ﬁ%’ﬁ’%z 32 ¥ B d¥04 Remjacdng 4-
tetrahydr I dd d then the ] Xt ure s .stirred at -50't
for 1 hou?&gﬁﬁbeérgtéﬂ%heﬁg?@pe:r at%%regd]vvag'q' ai gg&"ﬂﬁ‘? oot elpératb¥e, the
reacti on g8ic (o] 1 ' wat.er and extracted with 5
hexane-ether&%ﬁaﬁ?ﬂggggL??ﬁ$ﬁ§n%gﬁéo%gspgéggﬂkééyadjusted to pH3 with 6N
hydrochloric acid and stirred at room tenperature for 2 hours. The
resulting precipitate was collected by filtration and washed with water.
Thus bobtEkamgled!48 was di ssolved in chloroform (300n) , washed 10 with
sat urated sodi um bi carbonate aqueous solution (150m.), dried and then
concent r aledAnsTRE @6 dNE (WaASh d1B6 12,9 = te-hexane to
gi ve the subject conp adiles

spi ro[ 5- » :

melting point 223T

10 Example 49

Trans-S’—oxo-N-l1-Dhenvl—4—1m1daznlxllsni:nlgxglnhgxana;
1.1°(3"H)-isobenzofuranl-4-carboxamide

melting point 264T

15 Example 50

I'rans-3'-oxo-N-{5-phenvl-2-

px:imidinvl)snirofcvclohexane—l.1'IB'H)—isobenzofuranl-
4-carboxamide
melting point 184T

20
Example 51
Qxﬂﬁnlxnlﬂ;ﬂlﬂh;xane-l.1'(3'H)-;s;benzofuran]:4:-
carboxamide

25 melting point 294C
Example 52

IIﬂns-B'-oxo-N-(5—Dhenvl:3-nvrazolv1)spirorcvclohexane-

L r



15 cycl ohexane] - 3, 4' -di one Di spi ro[ 5- azai sobenzofuran-1(3H), 1' - cycl ohexane-
4',2"-1",3"-di oxol ane] - 3-one (4.29g) and p- toluenesul fonic acid
nonohydrwineoi¢idz7649) were dissolved in acetone (80m) and water (8nlL) and

. the solution was heated 20 under ref lux for 3 hours. AftRBETEBWSHT,
acetone was evaporated off and chlorof orm (100n) was added to the

resi due. The nixture was washed with s&’urated sodium bi taFfbBAake aqueous
solution (50n. X 2). dried over anhydrous Na2, SO4 and then evaporated. The
resulting cryst anglingempoincrgssidl|ized from et hyl acet ate-hexane to give
the subject conpound (2.68g). (3) Preparation of cis-4"-hydroxyspiro[5-
azai sobenzofuran-1(3H), 1' - cycl ohexane] - 3-one A suspensi on of

spi ro[ 5- alsogﬁ_e uran 1(3H), 1" WO 01/14376 PCT/JPOQ 05427 103 1 3 FEB

2004 cyc 3 4' -dione (167ng) in tetrahydrofuran-water (10:1
4m) was and stlrred to-ether W th sodiun1borohydride (32ny)
at 0°C fo § BEE0 1y ‘i=nto water (5nL),

stirred a 51te ;-rature for 30 n1nutes and t hen extracted W th
chl or of orm{Z¢ . ' : Xe ads 4 Na2SH4 , and

concentra%%g] !he IﬁSIdue was recrystafllzed fron1ethy| acet at e- hexane to
give the ound (77.7ng). 10 (4) Preparation of

t rans- 3- oxospirq alsobenzofur 1(3H), 1' - cycl ohexanel -4' -carbonitrlle
A sol ution of chéﬁgfﬂ dPB8ANEHiZRH a@

azal sobenzof uran-1(3H), 1' - cycl ohexane] -3-one (1.31g) and triethylam ne
(1.17m.) in anhydrous tetrahydrofuran (20nm.) 15 was cooled to 09C and

stirred wmgehpes Wgt h methanesul f onyl

ngspirolcvclohexane-l.1'(3'H)-1sobenzofuran1-4-

carboxamide

melting point 274-275T

15 Example 55

Trans-B’-oxo-N—ll—{B-auinolvl)-4-

1m1dazolv1]sniro[cvclohexane-l.1‘lB'H)—isobenzofuranl~4-
carboxamide

melting point>300C

20

Example 56

nxospirofcvclohexane-l.l'(3‘H1—isghgnzgfnxnnl;i;
carboxamide

25 melting point 268-270T

Example 57

azaisnbenzofuran-l(BH]_1'-cvclohexanel~4'-carboxqm1dﬁ




chloride (0.55 5nm) at 09C for 1 hour. The reaction mxture was poured

into water (50nL), extracted with ethyl acetate (100nL X 2) , dried over

anhydr om0 w28 and concentrated to give crude nesyl atep éffmﬁ g) The
0 an

mesyl ate was di ssol ved in 20 anhydous dinethylfornanide(B stirred -
together with triethylamoni um cyani dgg(2.98g) at 100 QTR ours. The
reaction mxture was poured into water ?100nL) and extral# 5 th et her
(150wLIX¢? gnd et her - ethég acetate 62 1, 200niL) The conbi ned extracts
were driédt by 2§é43P b4 28 2edrRebenapuramel ¢ 3L di'ng oi | y

resi due was |f|ed by, chr omat ography on silica gel (hexane/ethyl
acetate/ﬁﬁ?éﬂ%FxZFﬁ 1T /O QEﬂﬁei %i%ﬁtﬂéeobtalnmj solid was

recrystallized f at e- ne to |ve t he subj ect conpound
(631¥rg) V\D oy & g%%@ﬁ‘hﬁ@ Eg "M#E éé@&%i;bw#aafi&(%ngém
cycl ohexane] -4' - carboxylic

N %vé"b%oﬁ‘fﬁihic’? %fga‘ﬂr%sééziﬁl bl oV Eo0Led to -78TC

1(3H) 51 100 0.

cf)ntlj)entrat %]éouﬁpﬁr%ﬁ:]gloa @g%gogrﬁ“ * ?EPFEZ&‘BM’BECM “&l!’r"sY.nHFﬁEhlié‘é!btion
d d i h 4N

;no)c(lltﬂgf hy%r%ﬁl?(fqﬂﬁ%éﬂ%%u t| ng br%%ﬁqua %?@%%&%%ﬂyt E&g?ison

washed s I wel h d dij and t hen
dried to%gi\??tﬁg%ﬁdectfwgéﬁipoun&%%g%n%;& éﬁﬁ %08 6, % pprr)

| 103 1ebidetban of 1 434240 ke gxge(a%@?%,(151.:1:9%@1%%(131:9%1 2

F%eparatuam(ﬂ3guaﬂ&4ﬁﬁﬂybeﬁﬂﬁﬂ£@ﬁﬁ&h&d¥ofuran (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 aqueous
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 spirol4-azaisobenzofuran-1(3H),1'-
cyclohexane)]-3,4°'-dione

A mixture of dispiro[4-azaisobenzofuran-

20 1(3H),l'fcyclohexane-4',2'—1',3'—dioxolane}—3—one(6.89),
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 together
with isopropyl ether (5mL) for 3 hours. The resulting

26 precipitate was collected by filtration, washed with water
and isopropyl ether and then dried to gife the subject
compound {(3.39qg).

(3) Preparation of cis-4'-hydroxyspiro[4-

azalsobenzofuran-1(3H),1'-cyclohexane]-3-one



oxospi ro[ 5- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - carboxam de A
sol ution of trans-3-oxospiro[5-

azai sobe{é@;%gﬁ)l(?)ll) , 1' -cycl ohexane] - 4' - carboxylic fopeg}ﬁ?&%ﬁ}ﬁg) and

4- am nob ne (16nmg) in anhydrous pyridine (0.5nm) was stirred

together with 1-(3- dimethyl am nopropylrgg;n_?:- et hyl car bodi i m de§ F§Big0aEh! ori de

(20mg) at 60t for 2 hours. The reactio xture was poured into water

(10nL) and extracted with ethyl acetate (30iL 25 X2). The conbi ned organic
|l ayers were dri egdpay®[ £rdysisobenddiannd (sancant+eyedohtranelul ting

oily residue was purified by col um chromatography on silica gel

(hexane/ eshyl ' -axpbake (517} wad Yiswdlvea dht zietarhispdrdfuwan (50mL)
recrystallized fromethyl acetate-hexane to give the WD 01/14376

PCT/ JPOO QadPwatexr {3 0mt Eald20641edbt o Coonrhedolidnyon asas @it wed

crystals (nelting point 256-2570 . Exanple 62 5 Preparatl,On of trans-N

(4- benzoyltpgethér Vithosmdiumeboxpliysbicde of 8903md ) 3EHr. 29" minutes,
cycl ohexanel -4' carboxarnide (1) Preparation of
di spi r&[ 6-axdd sbbedzwlihal0t sulfuric acid, adjusted to pH7.4 with
1(3H).1' -cycl ohexane-4',2"-1', 3"-di oxol anel - 3- one
2,2, 6, 6- Tsataratedpspddiun ydsogep Garkprabeyagueans nsadmpidusand
tetrahydrofuran (500nL) and the solution was cooled to -50r,, to which

n-butyl | i ektFAGEedoMm Yokl | oShiPTrofQEMeethpRodk ) 23R4 | sERLORIEAE aCi d

12.5 wer e adde uccessively. The reaction m xtyre was stirred at
for *0h mhoih EamOEHE Ao Thes b roB e A or o A5

The T eact | o<l X HgCe R it ha s PhELedl B wd S cdPsThliSed Hhdhen

10 ethyl acetate-isopropyl ether to give the subject compound
(2.02g).

(4) Preparation of trans-3-oxospiro{4-azalsobenzofuran-
1(3H),1'-cyclohexane]-4'-carbonitrile
To a solution of cis-4’-hydroxyspiro[4-

15 azaisobenzofuran-1(3H),1'-cyclohexane]l-3-one (2.02g) in
anhydrous tetrahydrofuran (60mL), triethylamine (3.08mL)
was added and cooled to 0C. 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 extractedwith 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 obtalned 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 soiution, dried over

anhydrous Na,S0, and then concentrated. The residue was

ed gY&T SHPHITANS es.



Cycl ohexanedl one nonoet hyl ene ketal (19g) was added and the reaction

m xture was stirred at -65t for 10 mnutes. The tenperature of the

reacti orwoioshiga7é was rai sed to -15' C over 20 1 hour, thenptoisewosdyer 30
m nutes. Then the m xture was poured into water (300nL), from which the
aqueous | ayer was separated. The orgapjg | ayer was extractﬁgl,_—ggtzb‘béaqueous

2N sodi um hydroxi de. The conbi ned aqueous | ayers were adj ust pH3
wi th concentrated hydrochloric acid and 25 extracted with ethyl acetate
(500mL) . BpELELG& ¢ BYay ecOdaunn o GEORRERITARNEL e®Phquedukieadi el
bi car bona(t e%éZOOrrL , ind saturated_saline solution, then dried over
anhydr oust R Swlzﬁﬁ}“é n@&atakeas/ e tRsHdYS vERepFuliegt pFompammd

chronatoqegp%; on silica gel (hexane/ethyl acetate =1/0 to WD 01/ 14376
pcTl JP001054397106 13 FED 2004 4/1 to 3/2) and recrystallized from et hyl

ot et R A E LGS ST Rl i BT
B Sgl Bi[ %ﬁgﬁpgggﬁa %féﬁgﬁé@?‘fgb8é%h%he>f£$ugﬁégul fonic acid
The ool uti on wad Mot Tl 35! ¢Ednbls B RPLo1d e LU Blent ) S0

10 t gd j d d yit t hyl
ot at of TODR 18) - NP ARekARA o (LERNBRAVCAPERC (hched Vit <A at e
saline sQlyif@P1co8d1a wHd G Q¥Ea GHAKY 1% anfl OGRSV AR L.

The resulting crystals were recrystallized fromethyl acetate-diisopropyl
ether todByEing? ttife SH8het! ciPMPRPArel wifg)alidt o SRR @8e® ana

ci s-4' - hydroxyspi ro[ 6- azai sobenzofuran-1(3H), 1'-cycl ohexane]- 3-one
10 adjusted to pHé 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-
oxospliro[4-azaisobenzofuran-1(3H),1’'-cyclohexane}l-4"'-
15 carboxamide
To a solution of trans-3-oxospiro[4-
azaisobenzofuran-1(3H),1'-cyclohexanel}-4’'-carboxylic
acid (66mg) in pyridine (1mL), 4-aminobenzophenone (52.6mg)
and l1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
20 hydrochloride (153mg) were added and the mixture was stirred
at 40C for 2 hours. The reaction mixture was concentrated
and the residue was partitioned between water and ethyl
acetate. The organic layer was washedwith saturated saline
solution, dried over anhydrous Na,SO, and then concentrated.
26 The residue was crystallized from ethyl acetate-hexane to
gilve the subject compound (94.4mg) as colorless crystals
(melting point 237TC).
Compounds of Example 58 to 60 were obtained in the

similar manner as Example 57-(6) by replacing 4-



-

A sol ution of spiro[6-azai sobenzofuran 1(3H),-1n'-cycl ohexane] -3, 4' -di one
(1.0g9) in ethanol (100nm.) 20 was cooled to Ot and stirred together with

sodi um webPNsgEi de (174ng) at O for 1 hour. The reactioquﬂhg%}dgﬁ,] was

adjusted to pH4 with 10% sul furic acid, rendered basic aqueous
saturated sodi um bi carbonate and then gxtracted w th chlor ¢f3cppmHBROOML X
2) . The extract was dried over 25 anhydrous MJSO4 and concentrat ed. The
residue was recrystallized fromethyl acetate-hexane to give the subject
conpound a(ffgiauomg)mmnweparvasedn ofnt r afxadpdeospb7e[(6) by the
azal sobenzof uran-1(3H), 1' -cycl ohexane] -4' -carbonitrile W 01/ 14376

PCT/ J PCDWIE?SPG?@SIQEEBT-‘IQGQ‘JJASSOI nespacEAvell¥ 4' - hydr oxyspi r o[ 6-

azai sobenzofuran-1(3H), ' -cycl ohexanel -3-one (954ngy) and triethylam ne
(0.91nl) in dimathylformarride (10nm.) was cooled to O, and stirred

t oget her Ft t&&gesulfonyl 5 chloride (0. 40nm.) at O C for 1 hour. The
reaction s diluted with ethyl acetate (100m.), washed with
aqueoys and saturated saline
sol ution dAcentrated. The

residue g
mesyl at e ] o e B-Uirs

dlret hy1f or mam d toget her with triethylammonl um
cyani de (1. 5796311':(%%?%?%1%%%&3 The reaction mxture was diluted
with ethyl acetate (200nL) and washed successively 15 w Lth water (200nl),
aqueous saturated sodi um bi carbonate (200nL), and saturated saline

sol uti ongtdampie s59The  organic layer was dried over anhydrousMySo4and

concentrat ed
10 -3-0x0-N-(3- -5- -

r .

melting point 217T

Example 60
15 -3- =N~ - -2 i : -

melting point 237TC

Example 61
20 ~N-(4- -3 -

(1) Preparation of dispiro{5-azaisobenzofuran-1({ 3H),1'-
cyclohexane-4',2"-1",3"-dioxolane]l-3-one
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 -50T for 1 hour, a solution of
1,4-cyclohexanedione monoethylene ketal (13.9g) 1in



The residue was recrystallized fromethyl acetate- dlisopropyl ether to
gi ve the subject conpound (447ng). 20 (5) Preparation of

trans- 3-we@ipusg[ 6- azal sobenzof aran-1(3H), ' - cycl ohexanebr4repéfaoxy! | C
acid A m xture of trans-3-oxosplro[ 6-azai sobenzof uran-

1(3H), I o-cycl ohexane] -4' -carbonitrlle 5ny), water 25 ( nd ...
concentrated sulfuric acid (I. 5nl) Wag‘%rlef |l uxed for 6 ﬁl)é?gb)zq@e
reaction m'g%are was cooled to room tenperature and adjusted to pH3 with

aqueous FNRREIraHs nlatsahydrefurang I t Wagorddedaand hfdeschthei ¢
acid. The resulting crystals were colleﬁted by f Iltration, washed WO
01/ 14376 WEFEYPG0/ ¥BS2 7588 TER Fak g-300% ek vatBpuand drAftero thee the

S0l ORISR0 LSS S s D 00D 222 2220
T it sage s | polithq inte (whkero (HQ0RL) 8RR e ERACHAGIENGD) - 3.
ke A e e D
v on 6] i3 YR e A dIPE 87 i a® MR P SHARIER "Ee Yo i) 11

1- (3- di MRidpBFRUFOPE¥LE 23 fblixkcar ;:ge%‘é;lvrgﬁﬁgpk%@%jéfzé%j t 60t

for 2 hours.” The reaction mXxture was tee( m.)

15 and WasdEle&tedes by ekY 1Wrldt 164 elad 20dshd@ V0w £1 | GoAEh L . 2dUSHHSs

solution (20nL X 2), aqueous saturated sodium bicarbonate, and saturated
saline suptadiedRBOIADWESE aiySIveasifl ERY o2 FHo 3 H OME ) VINRs el

concentrated. The

10 with saturated sodium blicarbonate agqueous solution (150mL),
dried and then concentrated. The residue was
recrystallized fromethyl acetate-hexane to give the subject
compound (4.29g).
(2) Preparation of spiro[5-azaisobenzofuran-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 monochydrate (3.74g) were dissolved in
acgtone (80mL) and water (8mL) and the solution was heated

20 under reflux for 3 hours. After coolling, acetone was
evaporated off and chloroform (100mL) was added to the
residue. The mixture was washed with saturated sodium
bicarbonate aqueous 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-
azalsobenzofuran-1(3H),1'-cyclohexanel-3-one

A suspension of spiro(5-azaisobenzofuran-1(3H),1'-



LS

resulting oily residue was purified by colum chromat ography 20 on silica
gel (hexane/ethyl acetate =3/2 to 1/4) and the obtained solid was

recrystallized fromethyl acetate-hexane to give the sut%j gc} Q&E%?und

(62. 7mg)YA8VBr | ess crystals (nelting point 147-1490 e 63
CaXboxam Lde (1) Preparation of 2-am no-5-(4-hydroxyphen I&pﬁ/razi ne WO
01/ 14376 PCT/ JP00/ 05427 109 13 F E B 2884 To a sol uti onl #E 2004

2- am no- 5- br onopyrazi ne (366 ng) in dinmethoxyethane (20 nL) was added

4- hydr ox 15hBRENHE £- 3281 daidHe Ll 6 7rkg PN1R0d ai0F 8B BFGINEr BRALR T
solution (2.5 nL) and tetrakis (triphenyl phosphine) palladium (0) (54 ng).

5 The m xiiheivasymi) rad Hodbe& tor oChaaig. stadiedr eagldttier Mvikkl € was
added water (20 nml) and the whole was extracted with ethyl acetate (50 tnL-

x 3). Theseainmcibdpshyazicge W Bkmgdatat aipe’ s@dme3solminanest.henThe ed
over anhydrous Na2SO4. The renoval of the sol vent provided crystal

resi due, méachisvh miztwshwdspohreddintd waitrear (G50 i s ttiocxgd att heogubj ect
conmpound (305 ng). (2) Preparation of phenyl N-[5-(4-hydroxyphenyl)-2-

pyr azisny | demperagiare o Soxol 30 omisutzsaniand 5-thenydesdnaeksd) pyddd ne

15 (283 nmg) in pyridine (20 nL) was added under ice-cooling phenyl

chl or of orgtelero£oarnt) (20mhnd Ahe rithe woet nest was rdatied @ver lanhydrhus
reaction m xture was poured into water (30 nlL) and extracted with ethyl
acet at e (9®,58, and. comcantpated.| ayfhe EeshfiigeWar t FeSRIFERLYLZSd ne
solution and then 20 dried over anhydrous Na3SO4, The concentration of the

sol vent |&¥ema elilykl spcekatecheRAnen tRs Mdshebhgi 13RI eFky compound
(77.7mg) . :

10 (4) Preparation of trans-3-oxospliro[5-azalsobenzofuran-
1{3H).,1’' - cyclohexane]l-4'-carbonitrile
A solution of cis-4'-hydroxyspiro[5-
azaisobenzofuran-1(3H),1'-cyclohexane]-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
(100mLX2), dried over anhydrous Na,S0O, 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 100C for S hours. Tﬂe
reaction mixture was poured into water (100mL) and extracted
with ether (150mLX3), and ether-ethyl acetate (2:1, 200nL) .
Th‘e combined extracts were dried over amnhydrous Na,SO, and
256 concentrated. The resulting olly residue was purified by
column chromatography on silica gel (hexane/ethyl
acetate/methanol=2/1/0to01/1/0 to 30/30/1) and the obtained
s0l1i1d was recrystallized from ethyl acetate-hexane to give

the subject compound (631lmg).



ether (10 nL) to give the subject conpound (314 ng). (3) Preparation of

N-[ 5- (4- hydr oxyphenyl ) - 2- pyr azi nyl ] -

3- oxospi wal dipRBRNzof uran- 1(311), 4' - pi peridine] -1' - 25 car hpxa lﬁ%§ m xt ure
e

of spiro[isobenzofuran-1(3H), 4" - piperidine]-3-one hydrochlor#% ny),
phenyl N-5-[(4- hydroxyphenyl)-2-pyrazH@MI]carbanate (12B3FEp 2amd
triethylamne (279 AL) in chloroform (5°nL) was stirred at WO 01/ 14376
PCT/ JPOQ' 05427 110 13 FEB 2004 80t for 2 hours. The reaction m xture was
pour ed i n{& A eeragation reft sxanis18 cekospioroh § 2@z alsobenzafyranc | ayer
was washed with saturated saline solution (20nL) and then dried 5 over
anhydr ous “R{B¥01. 1 " Ty Gkenapgdi-d’ wrarhexydivemcidft a residue, which
was purified by colum chromatography on silica gel (hexane/ethyl
acetate=4/1 to 1P2PFEFeBReafpFTangTIsoxgsnixg | Inarpdsobanzoturan-hexane

boi nt " 263138800y L ERTTHPGHARE] 1 " TS T BBARTIDS (1§ LPDBSat OHasER

S R R A Ao oot S N s by e e

et o RS ROgEs 202 SRR R RS BaOR
temperature and adjusted to pH4 with aqueous 4N sodium
hydroxide. The resulting precipitate was collected by
filtration, washed successively with water, ethanol and

10 diisopropyl ether and then dried to give the subject compound
(78mg) .

| 'H-NMR (200MHz, DMSO-d,, Oppm) : 1.63-1.87 (2H, m),
1.88-2.20 (6H, m), 2.70 (1H, m), 7.76 (1H, dd, J=5.2, 1.1Hz),
8.86 (1H, 4, J=5.2Hz)., 9.06 (1H, d, J=1.1Hz).

15 (6) Preparation of trans-N-{4-benzoylphenyl)-3-
oxospiro[5-azaisobenzofuran-1(3H),1'-cyclohexane]-4"’-
carboxamide

A solution of trans-3-oxospiro[5-
azaisobenzofuran-1(3H),1'-cyclohexanel-4'-carboxylic

20 acid (20mg) and 4-aminobenzophenocne (16mg) in anhydrous
pyridine (0l5mL) was stirred together with 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
{20mg) at 60T 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,S0, and concentrated. The resulting oily 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



~

The m xture was stirred at 80t for 6 hours. To the reaction mxture was
added water (20 nL) and the whole was extracted wth ethyl acetate (50 nL
x 3). The extract was washed with 25 saturated saline solution and then
dri ed owe® 0an#37dr ous Na2SO.. The concentration of the soPUEMOOI084247 a
crystal residue, which was washed wth ethyl ether (10 ni_g FEﬁ) [%i ve

subj ect conpound (760 ng). (2) Preparagpmn of 2004

2- am no- 5- ( 3- hydr oxyphenyl ) pyr azi ne V\D 01/ 14376 PCT/.1P00/ 05427 111 13 FEB

ot hyt enc ERPGAECTRP RS 1P RE GF4PEAES 68 YRARE mBIR TR Bodt ng

bor on trlgggm %&@ 30 9L L) and the whol e was stirred at roomtenperature
for 14 h 2 he reaction m xture was added I N agqueous sodi um

hydroxi de. The whole was extracted with ethyl acetate (30 mL x 2) . The
organic Iayer was washed with saturated saline solution and then dried
over anhygle 1?2%%)1 The concentration of the solvent provides the
n ng) as a yeI | ow 10 solid. (3) Preparat|on of Phenyl
a ALk I

subj ect conpou
N- [ 5- (53- hygg
2- am no-
under i cez X %Y
stirred for and then poured iInto vvater
ethyl acefnjepirdpdita¥idh ofaiLxpip6| 6Wasafasdwenyoltiragat urated saline
solution and then dried over anhydrous Na2SO4. The concentration of the
sol vent |e{8H3 ,arYystatldhexaqicue; , phi e ,\3s dibohod aniet)n- Bidwe et her (10
m.) to give the subject conpound (51 ny).
2,2,6,6-Tetramethylpiperidine (50mL) was dissolved

10 in anhydrous tetrahydrofuran (500mL) 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 reactionmixture was stirredat -50C for
10 minutes and the temperature was raised to 25T over 30

15 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 -15TC over

20 1 hour, then to 0T over 30 minutes. Then the mixture was

poured into water (300mL), from which the agqueocus layer was
separated. The organic layer was extracted with agueous 2N
sodium hydroxide. The combined aqueous layers were
adjusted to pH3 with concentrated hydrochloric acid and
25 extracted with ethyl acetate (500mL). 'The organic layer was
washed with saturated agqueous 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



(4) Preparation of N-[5-(3-hydroxyphenyl)-2-
pyrazinyl ] - 3- oxospi ro[ i sobenzof uran-1(3H), 4' - piperidine]-I"'-carboxam de 25
A m xt urv@og% ro[ i sobenzof uran-1(3H), 4' - pi peridine]-3-grg ["W%é hl ori de

(40 nmg) eny N-[5- (3-hydroxyphenyl)-2-pyrazinyl ] car bana ng) and
triethylamne (119 I'LL) in chl oroform&? m.) was stirred 3 80t for 2
hours. The reaction m xture was poured %to WO 01/ 14376 wASHEBMY ext ract ed
with chloroform (20 M.). The organic |ayer was washed with saturated

sal i ne sciflibo 328)nandaneicrykénldd i dusom atiyyl case a2 80hexkree to
concentration of the solvent lef t a residue, which was purified by colum
5 chr omat@yvepipensebieck mmﬁm@néFeBW)acet ate-4/1 to 1/2) followed
by recrystallizatlon fromethyl ether-hexans to give the subject conpound
(24 ny) de? tol FNQRATREYON| LI (#PLFRY Sp@FRisehenzodyranol £RHlpik’ 65
PCT/ JMO 0-9427 . 112 13 FEB 2004 PY=ArAlion nf

4-F1i | ar FRchohexane] piedy~dlone LLLV\LaZdZI ULrM VI E car boXAm AM A

m xture of 4-fluoro |r<i[6psobenzofuran 1 S peri-d: Lnel - 3-one
hydr o€hl ori de ( 98 abenzof ;z(ay |r3H mqm}eapbtéﬁ*@ce (170

50t or 34 hotr St cBheERLARE b CPibhe rcablr GO Xt ur o Tt o P-
o S LSRR PUEALL B CELUOR SO 35 bl bl 5
acetone (150mL) and water (15mL) and the solution was heated
under reflux for 5.5 hours. After cooling, acetone was
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
MgS0O, 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°-hydroxyspirolé6-
azaisobenzofuran-1(3H),1’'-cyclochexane]-3-one
A solution of spiro{é-azaliscobenzofuran-
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 agqueous saturated sodium bicarbonate and then extracted

with chloroform (200mL X 2). The extract was driled over
25 anhydrous MgSO, and concentrated. The residue was

recrystéllized fromethyl acetate-hexane to give the subject

compound (954;5mg).

(4) Preparation of trans-3-oxospiro[6-

azalsobenzofuran-1(3H),1'-cyclohexane]-4'~carbonitrile

r



6/6/1) followed by recrystalllzation fromethyl acetate- hexane to give the

subj ect conpound (190 ng) as col orl ess

25 Exa | n3-nv-u inni rnt j ajohpn7 .0Of,ira carboXaMde D F A
mi) Og?lf'ﬁ?or ospl ro[ | sobenzof uran-1(3H). 4" WD 01/ 1437603330 05427

113 1 3 FEB 2004 pi peridine]-3-one hydrochloride (150 ng), phenyl N (5-
phenyl - 2-pyri m di nyl ) carbamate (170 ng}®%nd triethylamine (0.24 nL) in

m Xt ur

chloroform (2 nL) was stirred at 60°C for 2 hours.

crystals (nelting point 247-249r,).

The reacti qn FEBXU0Er e

was diluted wthhesb}utdeesi aife. cbsThe -Wdroxpspiasiied with 10%citric acid
aqueous sol ution, saturated aqueous sodi um bi carbonate and saturated

sal i ne

of the reaction mxture left a residue,

satatisobemziof heandli(&H byEl - apbldhexandaPSD- onéhd 954mg¢niamal

et hyl acetmiethylaminehd Gublmb) 1n cddpetbidy1202mamides ¢AlOmll pswas
crystals (nmelting point 244-246 C) . Exanple 67 15 narhQxam de (1)

Pr epar at | caoded2-td- 8fhyiand patiyied, tege bhelry lwPth ometddmes dbfonydl
of 4-ethyl benzoic acid (3.80 g) in 20 anhydrous acetonitrile (100 ni)
added bundehlaxdide dfbmOmk hoaphele, fori bHeoryt phoPhlei meacition mixture

2-am no- 2- net
was

10

15

20

25

33{:'1{1ted with ethyl acetate (100mL), washed with aqueous
saturated sodium bicarbonate (50mL X 2), and saturated
saline solution (50mL), then dried over anhydrous MgSO, and
concentrated. The residue was recrystallized from ethyl
acetate-diisopropyl ether to give mesylate (995mg). This
mesylate was dissolved in anhydrous dimethylformamide
(30ml.) and stirred together with triethylammonium cyanide
{(1.57g) at 100T for 1.5 hours. The reaction mixture was
diluted with ethyl acetate (200mL) and washed successively
with water (200mL), aqueous saturated sodium bicarbonate

{200mL), and saturated saline solution (100mL). The

organic layer was driled over anhydrous MgSO, and concentrated.

The residue was recrystallized from ethyl acetate-
diisopropyl ether to give the subject compound (447mg).
(5) Preparation of trans-3-oxospirol6-
azaisobenzofuran-1(3H),1l'-cyclohexane]-4'-carboxylic
acid

A mixture of trans-3-oxospiro[6-azalsobenzofuran-
1(3H),1'-cyclohexane]-4'-carbonitrile (445mg) ., water
(3.5mL) and concentrated sulfuric acid (1.5mlL) was refluxed
for 6 hours. The reaction mixture was cooled to room
temperature and adjusted to pH8 with agqueous 5N sodium
hydroxide, then to pH4 with concentrated hydrochloric acid.

The resulting crystals were collected by filtration, washed

i on

which was recrystallized from

uti on
was



1-propanol (2.74 m.) and triethylamne (28.2 nL). The m xture was cool ed
on an ice bath and then tetrachl oronethane (5.36 nlL) was added. The
reacti owWooxu4s7¢ was all owed to 25 stand at room t enper at pegypiaghssis rred
for 18 hours. To the reaction mxture was added ethyl acetate and hexane .
and the precipitate was renoved by fihpgati on. The concent qag,’rggw;gg f the

filtrate left a residue, which was purified by colum chronatogr y on
i t tate/ =9/ 1/to WO 01/14376 114 PCT/ JPQOQ 05427
Taren2000 bF D) VB o vie rBE LR Eo rbothE PUPAS G COmRORPEnAARama) of
1'-b | - 6- |.spi i sob f - 3H), 4! - pi i di - 3-

nydlr ooh! T JEOUVAer eS8 PRV BRa e (DS bona B0 SR FuBean 2554 5

t hyl ph 1) -4, 4ydi hyl,+ 23 ' 1.15 ' hyd

teet?laﬁygpgftr an (‘%Wmﬁ&é g’éﬁé’hgﬁé 57510 | pf'i)’n fﬁ' s)l’s“;ﬂoﬁii bRBuadn hdded
nour | 1- beneyt A o Ae Mo (06 Al 0 TakedMe oA P a6 k" T
r eact 6oNn dl0 yeupepd Y egVg§ "\ﬂlll'pmﬁfl-‘t9=&!-%%'fkt92[903]1:!@{:2@{'?}]”%’ 2N

hydrochloric acid was added to the teacfi'on turé-t & mxture

Py oxi de. aqueous oot fothes adkd ¢ o BLTe B AdReRT 1z

hydr oxi de aqueous sol ution was added to nma

The ni xt wxospsrdl 6dzack68enzdEvEaNL 185316y, 1 ThayRAGRY gy rwas washed
Wi th saturated saline solution and then Sr ?@rd' overygn%)i}11 rxc(ﬁjﬁs@yl\lgﬁsm, The

concent r arimoramti/de organi c solvent left a residue, which was purified by
col um chromat ography on silica~:gel (hexane/ethyl acetate/=3/2) to give
the subject 20AcaEpbatiiof40F pans-3-oxospiro[6-azaisobenzofuran-

10 1(3H),1"- cyclohexane]-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 60C for 2 hours.
The reactlion mixture was diluted with ethyl acetate (20mL)

15 and washed successively with water {(20mL), 10% citric acid
aqueous solution (20mL X 2), aqueous saturated sodiunm
bicarbonate, and saturated saline solution. The organic
layer was dried over anhydrous MgS0, and concentrated. The
result.j.pg oily residue was purified by column chromatography

20 on silica 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 colorless crystals

(melting point 147-1497TC).

25 Example €3

carboxamide

(1) Preparation of 2-am1no-5-(4—hydroxypheny1)pyrazine



o

(3) Preparation of 6-ethylspiro[isobenzofuran-1(3H),4'- piperidine)-3-one
hydrochl oride |'-benzyl-6-ethyl spiro[isobenzofuran-1(3H), 4'

pi peri di W&} er2reme hydr ochl ori de(400 ng) was dissolved in 25 net hanol (10
» nL) and 10% pal | adi um carbon was added. The nixture was ECTHPMMOERer a

hydr ogen at nosphere for 1. 5 hours . After the palladium car S
V\éQE’ eﬁ%n}u@; due,

renoved by filtration, the filtrate concentrated to gﬂ\;ﬂ
whi ch was subjected to crystallization with methanol -ethyl ether to WO

01/ 14376 PCT/ JPCEP034291ULBOIG0f E-Brdl0N- B Ueohbpyadl Bité CHEOWGS {222
ng). (4) Breparntation of 6-ethyl-3-0xo0-N(5-phenyl-2-
pyrazi nyl %Bﬂpera‘(}]‘?’&%%ﬁ?aﬁu &0 1pBY) wats pidieddinblydioxBehoay ABoIH 5L I

o
suspensi o f. 6-ethyl spiro[isobenzofuran- 1(3H) , 4' -piperidine ] - 3 -one
hyd;I ochl o‘EFgg ?g?%s’paﬂ& -&%Mdiuzlg Qgphgmﬂt;ézaqqmeﬁhgykmgthwt(q (58 no)
I n di et oxl 1 was added 10 M sodi um hydr oxi de aqueous
sol ut i onlﬁﬁ{%.)cét%rﬁe&%iﬁi&L’%ﬁ@hﬁﬂymf@ﬂmnﬂﬂalladiw(a§) (%5 4rima)t S
foll ové'ed .gl}l{%ﬁg%ttion bet ween water and ethyl acetate. The organic |ayer

was separ UL Rcfagakbaredi at &tufard batirse sqouthenreadtileg)
concentration of the organic solvent left

dried ov r 4, The

a resi dﬁ%i,%mﬁ%ghg\%%s a?@fﬁ%e&ae"cﬁ d 4% &k} \and the whake iwasnebbt eabyled
acetate t Y pect ound (46 as crystals (nmeltin oi nt
176-178° c’?l ghExfmtrr% z ‘Zg%ggﬁaﬁgﬂo Bh ’Bf:‘ k- hy B@xgreéﬁ-wss(vmhaw w2120 oot L

VE saturated saline solution, then dried over anhydrous Na,SO,.

a

The removal of the solvent provided crystal residue, which
10 was washed with diethyl ether (10 mL) to give the subject
compound (305 mg).
{2) Preparation of phenyl N-[5-{4-hydroxyphenyl)-2-
pPyrazinyl)]carbamate
To a solution of 2-amino-5- (4-hydroxyphenyl J)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 extracted with ethyl acetate (20mLx 3). 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-pyraziny1]-
3-oxosp1ro[isobenzofuran-l (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 -PyYrazinyl Jcarbamate (128 mg) and

triethylamine (279 4 L) in chloroform (S mL) was stirred at



carboxam de (1) Preparation of 2-(4-nethoxyphenyl)-4.4-dinethyl -

oxazoline To a solution of 2-am no-2-nethyl-I|-propanol (14.4 25 g) and
triethy'3Pdl43%623 i) in dried THE (200 i) was added dromwPsmosszler

i ce-cooling a solution of 4-nethoxybenzoyl chloride (25 ?Q in dried THE
(20 nL). The m xture was stirred at rqgagmtenperature for IEBQU and then
water (200 nL) was added. The reaction m xture was extracted vmth et hyl WO

01/ 14376 J 6 13 FEB 2004 acetate (100 nlL) twi ce. The organic
| ayer masg\;\eléﬁshgégwoﬁsw é%ur ated saline solution and then dried over

anhydrous Na2SGpeThgesa r\%‘:@n the or an| Ca so vent OVI ded _the
subj ect conpound (29. 5&g) ‘Eg.?ﬁa e Jg%I e T YorivRtess apd was

e s Vuth skt o Hod SOAARLE TR,

at roomtenperature for one ho reac I on th

by the addshemwgftlﬁHa&ﬁ&&&lﬁéBy:&’&j?ih@esﬁgu%%ﬁcii'o% '&nad‘gca}%nl%g?éaa ed

twi ce each with ethyl acetate (100 n) nbi ned 0rg
washed w¢hetahwtqt¢ﬂoﬁgdmochl ori de aqueous solution and dried with
anhydrous sodi um sul fate. The $ol vent was evaporated off to give the

above-identi fi e@mm&%t%&tﬁbrﬁéfc@herémeﬁtlle,f@)a P&%@ﬁfnﬁ% ] gﬂli)éh

1' - benzyl - 6- 15 net hoxyspiro[i sobenzofuran-1(3H), 4" - pi peri

Under a masogpurawnmbhmxe, ¢®1@mAol uhr@maftfo%ra hy on silic el
(4- met hoxyphenyl ) - 4, 4-di met hyl - 2- oxazol ine (7 I n anhy rous t ol uene

(100 nl) xaued@mmbw sacptiEtesdgl cootbng. -ﬂ/ﬂ\/l butegy 1ékeaum heyane

solution (28 nL). After 20 being stirred for 3 hours at the sane

t enper at Up%crxstallization from ethyl ether-hexane to give the
10 subject compound (114 mg) as colorless crystals (melting

point 263-265T).

Example 64

Preparation of N-[5-(3-hydroxyphenyl}-2-pyrazinvl]-

15 _ _ . _ .
carboxamide
(1) Preparation of 2-~amino-5-(3-methoxyphenyl)pyrazine

To a solution of 2-amino-5-bromopyrazine (642 mg) in

dimethoxyethane (40 mL) was added 3-methoxyphenylboronic

20 acid (560 mg), 1.5N aqueous 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 x3). The extract was washed with

256 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



~

benzyl - 4 -piperidone (8 g) in anhydrous toluene (20 nL) was added
dropwi se. After the reaction mxture was stirred at roomtenperature for

14 hour sWo@18d7ér at ed ammoni um chl oride aqueous sol uti onpdHEeoileksias

added. The m xture was 25 extracted with ethyl acetate (100 nL) tw ce. The
organic |ayer was washed with sat uratIeld1 saline solution &r;ioFEtB dried
over anhydrous Na2SO4 , The concentration of the organic solvent provided
the conpound (8.3 g) as a white solid. This conmpound was di ssolved in

met hanol (50 rrL)Z-amﬂin\@-érl(mmlmwnemmwkaz1ﬂe23FEBmo;agoonwaurat ed
sulfuric acid i4 nL) was added. The mixture was stirred at room

t enper at H5§9 qu“l(;tﬂ’ merphyheneegbdicgriden k1OrmLias Foddd s\ mixdt ume

hydr oxi de aqueous _solution to nake the reaction m xture basic. The m xture
was extr MaepEAGMt Hn&qmim@@bipgobomp twildgommhdeof §a0i ¢ L hyandwas
washed wi rFé’g sia_éuiat ed saﬁJ olution and then dried over _anhydrous Na2SO4
, The co 2R 1TBVRF F rﬁﬁéaﬁ CIQBFK/EﬁF‘Peﬁ'@(iH%CFQ%eI%MW coRpound

(6.6 g

6- hydr oxysp| r(ﬁe%égggﬁo%hﬁ&ﬁ%%‘gwe e%igﬁp?%EFPHisnﬁPdé-“&h@“@ﬁﬂ’%ﬂPori de
vvasbglnggol ved In m@yﬁeneﬁ%}ﬁﬁgﬁy gié&ﬁ{%‘cq@ 3 pg ds(gp‘gﬂlc;ﬁ s éédgdg)
&Qieétl??eﬁ?iroon???ﬁ%s%r'%@ Sl fafbeaed Soadimamin: $ai§a uééﬂée
;o) ot on e lieda U8 od BN "0 e KBRS T S8
then. dr ised vt pebydiauss m%jeEQe&mdaHQnmﬁf) tB€a yellow
10 soliqd.
{(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 £ 1L). 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,50, 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-oxospirofisobenzofuran-~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



20 organic solvent provided the conpound (1.2 g) as a yellow solid, which
was dissglved in nmethanol (30 nL). To this solution was added 4N hydrogen

chl ori déY@OMf378cetate (5 ml), 20% pal | adi um hydr oxi de- carpgp@ReS M) .
The m xture was stirred under a hydrogen atnosphere for 14 hours. Af ter

the 25 catal yst was renoved by filtratags, the filtrate was;mc trated
to give the subject conmpound (891 ng) as a white solid. (4) Pr p@&tation

oyt ot yl SRR RIRLICKOERASRE 3ty chlorpgpmm 40 ML oThessEganic
E’?ﬁ’yjfgﬁ’yfﬁ’?ﬁﬁ[ ?’é%bi'ﬁgg’f%# ;\bnﬁ?{ %@‘ﬁgﬁ?ﬁ%%itﬁg gﬁf&%‘-md&%@ o} iarmed (51
(o 5 hen i aeeidvas Sl g obe Mabte arhish dondanbinsaon ofete
(50 Ly ey e L8k Chn o b S SR d P ol wRn (20
O bantc Solvonsroatkaviey on Sides WA thexdi BIUT ddttAteRs /"0

chr omat odr/aphyE ©D1oweld dydek ciya el £54Y lioﬂnc g E‘%Hr?le:tﬂgf}/ ;eqk'[ lhéé: g%}ﬁ}%lplteomed

by the recrystallization fromeéthyl ether- hexane to
conpound YR YPiwe thecsubrleeds coupGiird S( £ 4BhhH NEsPRL =20 5 The
conpounds from Exanpl e 69 to Exanple 79 wer ebgr egar egfogg‘gsc(g)rggfétﬁéﬁ he

same preffavesk € bngppadantur e5vegeniDgd in  Exanple 61 by using the
corresponding starting material in place of 4-am nobenzophenon used in the

Exanpl e 61. 20 Exanple. 69
10 Example 65

Preparation of 4-flnoro-3-0xo-N-{5-Dhenv]-2-

- -
- -

caxboxamide
A mixture of 4-fluorospiro[isobenzofuran-1(3H),4"'-
15 piperidine]-3-one hydrochloride (150 mg) , phenyl N-(5-
phenyl-z-pyrimidinyl)carbamate (170 mg) and triethylamine

(0.24 mL) 4in 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 247-249T).

25 Example 66

Preparation of 7-fluoro-3 —0XQ-N-(5-phenvl]l-2-

pyrimidinylispiroflisobenzofuran-1¢(3H) 4" ~piperidinel-1"‘-
carboxamide

A mixture of 7-fluorospiro[1sobenzofuran-1(3H),4'-




~ azai sobenzofuran-1 (3H) . | ° -cvclohexane | - 4 ' -carboxamde . nmelting
" point 215-217t 25 Exanple 70 dns-n-t,-ti luoronnen | nelting point 205-207t

WO 01/1 P00105427 119 Exanple 71 all onnen m 13 F E B 7004 _
“ azai sobgﬁ?g)flﬁg‘{lﬁ:] 1(3H) _1',-cycl ohexane L-4'-carboxani de PRENPIRF40i nt

226-228'C 5 Powder X-ray diffraction 2 _Q_(degrees)lntensity( . 14970
14. 621418 15. 02570 15.12920 15.56895 18182475 17.101873 19. 21552@532 . 063202

20. 54542 20.781013 21. 001063 21. 782405 23. 245557
piperidine)-3-one hydrochloride (150 mg), phenyl N-(5-

phenyl-2-pyrimidinyl)carbamate (170 mg} and triethylamine
{0.24 mL) 1in chloroform (2 mL) was stirred at 60C for 2
hours. The reactionmixture was diluted with ethyl acetate.
5 The whole was washed with 10% citric acid aqueous solution,
saturated aqueous sodium bicarbonate and saturated saline
solution and then dried over anhydrous Na,SO,_ The
concentration of the reaction mixture left a residue, which
was recrystallized from ethyl acetate to give the subject
10 compound (202 mg) as colorless crystals (melting point

244-246T).
Example 67

15 - ‘- -1~
carboxamide
(1) Preparation of 2-(4-ethylphenyl)-4,4-dimethyl-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
mlxture was cooled on an ice bath and then tetrachloromethane
(5.36 mL) was added. The reaction 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




24. 12555 24.90888 25.98487 26. 30500 27.522765 28. 22690 28. 56553 28. 82647
29. 04423 29. 70653 30. 541102 32.84362 36.46408 Above powder X-ray

di ffract WhoHnmBlysi s data were 10 neasured by the sane CO%f}W $
Exanpl e 32. Exanmple 72 trans-2-oxo-N-(4-yh nvl- -0 a-olv7)wni ro@%B WO

01/ 14376 PCT/ JPOQ 05427 120 13 FEB 2004, ,azai sobenzofuran-1 OH), 1
-cvcl ohexane] - 4 carboxam de nelting gl&flnt 273- 275t Exanpliel FE8 4

e e a3 e Db stk h o (3 et de. el (1 ng. poi n
213- 215t F)ﬁrrplgg 751 10 trans- le" - (3- et thgten | - 2- pg/lrgkr; di n%&gﬁ?
8pi r oF5- ATeRaatdeni a€ lnebEny bob ne thyd.-spix. oblen
trans-N- 3 (3H), 4’ -pilperidine]-3-one hydrochloride
Under a nitrogen atmosphere, a solution of 2-{4-
6 ethylphenyl)-4,4-dimethyl-2-oxazoline (1.15 g) in
anhydrous tetrahydrofuran (100 mL) was cooled to -78C. To
this solution was added 1.5 M butyl lithium hexane solution
(4.53 mL). After being stirred for 1 hour, 1-benzyl-4-
pPiperidone (1.05 mL) was added dropwise. After the reaction
10 temperature 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 aqueous 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
silicaxgel (hexane/ethyl acetate/=3/2) to give the subject
20 compound (409 mg).
{3) Preparation of 6-ethylspiro[isobenzofuran-1(3H).4'-
Piperidine]l-3-one hydrochloride
1’-benzyl-6-ethylspiro{isobenzofuran-1(3H),4’-
pilperidine]-3-one hydrochloride(400 mg) was dissolved in
25 methanol (10 mL) and 10% palladium carbon was added. The
mixture was stirred under a hydi‘ogen atmosphere for 1.5 hours.
After the palladium carbon was removed by filtration, the
filtrate was concentrated to give a residue, which was

subjected to crystallization with methanol-ethyl ether to



-

oxosni ro~~-azai sovel a vnexane carboxam de nelting point 157-159t 20
Exanple 76 all ~xU ME ca rhoxam de nelting point 153-1551 25 Exanple 77

M ] nezgﬁ8§%q¥?9 m nr~a vxa an car hoxam de WO 01/ 14376 PCH%&ﬁﬁ&kggﬁg? 121
nme 15-

%BFFBZOO I'ng point 218-220t Exanple 78 trallS-1 -

2-fluoro-5-nethyln enyl) -2-pyrimdinyJ]_1-3-5- - - '- car '
melting point 151-153t Exanple 79 10 tﬁﬁ%s-N— f 4- (3-f|uoron33ﬁ%$;ﬂ@henyl
- 2-oxazol yU -33- oxospro | 5-azai sobenzofuran- | i 3H _ 1 ' -cyc ohexane

-4' - car hgxegi e subject compound (222 mg).

(4) Prepartation of 6-ethyl-3-oxo-N-(5-phenyl-2-
pyrazinyl)spiro[isobenzofuran-1(3H),4'-piperidine]-1--
carboxamide

b To a suspension of 6-ethylspiro[isobenzofuran-
1(3H),4° -piperidine]~-3-one hydrochloride (53 mg) and phenyl
N-(5-phenyl-2-pyrazinyl)carbamate (58 mg) in dimethyl
sulfoxide (1 mL) was added 10 M sodium hydroxide aqueous
solution (0.02 mL). The mixture was vigorously stirred for

10 5 minutes followed by partition between water and ethyl
acetate. The oxrganic layer was separated and then washed -
with saturated saline solution and then dried over anhydrous
Na,SO, The concentration of the organic solvent left a
residue, which was subjected to the crystallization from

15 ethyl acetate to give the subject compound (46 mg) as

crystals (melting point 176-178T}).

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

dropwlise under ice-cooling a solution of 4-methoxybenzoyl

chloride (25 g) indried THF (20 mL). The mixture was stirred

at room temperature for 1 hour and then water (200 mL) was

added. The reaction mixture was extracted with ethyl



mel ting

m.) was
1(3H) . 1
am no- 5-
t enper at
acet at e.

poi nt 214-2171 15 Exanple 80 vrintdinv '- p,_"_11=3 -oxosniro f 5 -
azai sobenzofuran-1 [ 3H).L To a solution of
2- chl or WA 0B14G76ret hyl i mi dazolium 20 chloride (613 ng) i @@hjﬂﬁ@g@¥ m (10

added pyridine (0.489 nlL), trans-3-oxosplro[5-azal sobenzo
-cycl ohexane] - 4' - carboxylic agi;g¢ (300 ng) and 2- 3
bromopyrl mdine (211 ng). The m xture was stirred t F@%HW‘

i oht. ti i xt 25 diluted with ethyl
U OAFE L0 dS bB%6 1 1 Whoc e aan L Catpa oty WrR eSO a VAR

saturated saline solution

i i ' te eous sol.ution
and t h egﬁgf ovglr%zaiaL y oﬁ?ﬁi 2 a‘i‘ﬂg té%ﬁ'f?:eﬂﬁi&tq OPVeT tARhyegaHsc

and t hen

| f 1,1P00/ 05427 122 1 3FEBL004 resi due, which
pur 11 ed BT o081 Ut e IGEBEF RSP OL ST 1P cF gan (e ARRERBEn AT R Ros 1

purified by cél urm chrona

/3 | d h | Li ' hyl
Lo give e TEISCY coBodif 2y S G B b R il Anced AL

5 hych oxy et Tyl Dhar! s otee 3dadoEbiend Shelt Hhich Botad compenna.

Thereto, 10 The mexcaion ey CatiAuA PUERE BEBR LaRARACSrFIEEE She

vater. Thousholcmes edddeisd hiRtarylwatuidde Mhihifhal bsd AYE!

anhydrous Na2SO4. The concentration o

the organic solven

whi ch weadddrtiffdredoby SNOlsium hydroxide aqueous solution and was

10

15

20

25

extracted twice each with ethyl acetate {100 mL). The
combined organic layer was washed with saturated sodium
chloride aqueous 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-
methoxyspiro[isobenzofuran-l(3H).4'—piperidine]-3-one
Under a nitrogen atmosphere, to a solution of 2-
(4-methoxyphenyl)-4,4-dimethyl-2-oxazoline (7.9 g) 1in
anhydrous toluene (100 mL) was added dropwise under ice-
cooling 1.5M butyl lithium hexane solution (28 mL). After
being stirred for 3 hpurs 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
agueous solution (50 mL) was added. The mixture was
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

ur an-

gsidue,



&,

= sol ution of

chromat ography on silica gel (ethyl acetate/methanol=1/0 to 15 30/1 to 20/1

to 15/1) to give the subject conpound (151 ng) as light yellow crystals

(el ti ngwg,qjlgigﬂﬁor 209t). Exanple 81 20 cypl ohexanAl-4' -ca,rboxam de To a
-chl

oro-1, 3-di net hyl i mi dazolium chloride (cPCT/IRP/O5427
chloroform (7 nL) was added pyridi ne &0. 50 nL), trans-3- o

oxospi r o[ 5- azai sobenzof uran-1(3H), 1' 281tycl ohexane)-4'-carb yﬂEl C @Ci d
(303 ng) and 2-am no-5- (3-ben zyl oxyphenyl) pyrim dl ne (340 %’5 bd

mi Xt ure weencwrtratedt sudEUl RINAEPAU( £ RES BagbadliE, ' oagh j2g ure
was diluted wth ethyl acetate. The whol e WZ.S washeﬁvl tﬁ%ﬁgﬁtﬂfg acid

aqueous swhst stdrresd ataredm/Cefpeist it LPEL E%Q§427T32§h$3rga'é§§[cﬁp 04
en

sodi um bi car bonat e agueous sol ution, saturated saline solution an

dried ovemlxitmme otms Na@8ed_1Rhsoddane ditd Pk 28eOhqhle®d s 08O 1 A+IdnY | ef t
a residue, which was purified by colum chromatography on silica gel 5
(hexane/ eake hbetHesctivn mikthire bHsid.0 1Fihe mid¥ Gre wak! @vegabidde
crystallization fromethyl acetate to give the desired am de (210 ny).
This & délhls edingblacetane (d00amll) (Bnlge andThet ozigirid Ul aperSwalg . and
10% pal |l adi um carbon (120 ng) was added. The m xture was 10 stirred at
room t enpéRahede mrsatwggegeﬁadtm ekt 1oneandgthen hirte@abystr Was
renoved b iltratigon. The filtrate was concentrated to give a residue,

whi ch was n{iﬁpirﬂ"eﬁj NR.SCa| ufhe anreRtFabhpnonfsthecerganic solvent

(chl orof orm net.hanol =50/ 1 to 30/1) to give a solid conpound. 15 The solid
conpound %QMCFW%“BQE%ICW‘P%MG-G g) as a yellow solid.

(3) Preparation of 6-hydroxyspiro{isobenzofuran-1{(3H),4"-
10 piperidinel-3-one hydrochloride
1’'-benzyl-6-methoxyspiro{isobenzofuran-1 {3H).,4" -
piperidine)-3-one (1.8 g) was dissolved in methylene
chloride (20 mL). To this solution was added undexr ice-
cooling boron tribromide (1.3 mL). After the reaction
15 mixture was stirred at room temperature for 14 hours, 1N
sodium hydroxide agueous 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,1 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 filtration, the filtrate 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" -piperidinel]-1-'-



recrystallized fromethyl acetate to give the subject conpound (95 ng) as
light yellow crystals (nelting point 260-2621) . The conpounds from

Exanpl e anple 89 were 20 prepared, according to
pr epar atwig‘ér?tlg?%éedure described in Exanple 62 by using t gﬁt!%@?%gzgondi ng

starting material in place of 4-am nobenzophenon used in the Exanple 62.
25 Exanple 82 nelting point 189.191t wWOi®1/ 14376 124 Exanpl e 83 & 4ti ng
poi nt 199-200t LUML Orurar 10 rarboxpM Ae nelting point 198-200 C

trans- N-fSafboxamiden h henyl)-2-Dyri mff nyll v carfiexam de Exanple 84
r Exanple 85 | nelting point 272-275t 20 Exanple 86 trans-N-f5-/7-A iPlj
eme noXynhe vif & mdiand oS QNBAroxydmrkaal Asabbdizofupanst 239- 2409C 25

1(3H),4° ' -piperidine])-3-one hydrochloride (51 mg), phenyl
N-(5-phenyl-2 -pyrazinyl Jcarbamate (58 mg) and

5 trilethylamine (119 #L) in chloroform (5 mL) was stirred at
80T for 2hours. The reactionmixture was poured into water,
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 silica 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 206-208%).

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

L ¥

melting point 215-217T

25 Example 70

melting point 205-207T



a

Exanpl e 87 CLE oxa carboxwm .ae Qrernoxvnnen M. PCT/ JPOQ 05427 Di uexan e
Dilex nc nelting point 183-1851 WO 01/14376 125 5 1 0 PCT/ W0/ 05427 13

FE. 1200 e 88 trans-N-F5 (3-f Zluorophen I)-3-pyraz - 3- oxQspi r nf 6-
azaisobgﬂgﬁﬁgﬁﬁﬁ 1(3H). 1" - cycl ohexaanel -4' - car boxam de f#gﬁ? ‘é?nt
182-1841C Exanple 89 trans-N- [ - (4-f | uorophenyl)- 3-pyrazo yI) -3
-0x0sg, ro [ 6 onexane ! -4 -caruoxani 4 nelting point 228-122Pg8 2B anpl e 90
Preparation of trans-N- (4-benzoyl phenyl)-3 carboxam de 15 (}.) Preparat|on

of 3-cyangxgm W@ oxypyridi ne To mal onal dehyde bi sdi met hyl acetal (16.4 g) was
added 0.5 ydrochlorlc acid (40 nL) The n1xture was stlrred at 50t for
lLe N O-5 = O 3 A

was added trlethylanlne (16 nL)'

melting point 226-228T

Powder X-ray diffraction

2 8 (degrees) |Intensity {(cps})
11.14 970
14.62 1418
15.02 570
15.12 920
15.56 895
l16.22 475
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 conditions as Example 32.

Example 72



20 foll owed by 2-cyanoacetoam de (9 g). The whole was stirred at room -
tenperature for 30 mnutes and further heated at 60t for 90 m nutes as '
wel | asW@OLB3er 2 hours. After cooling, the reaction nfGEJRE/ONRZ
concentrated to give a residue, which was recrystallized from
et hanol -ethyl ether 25 to give the subg@ect conpound (7.49 g). d£3
€8

Preparation of 2- bronD 3- cyanopyrldlne Tet rabut yl anmonl um br om %E#Mg)
Ater {nedig ' R Ted SR
After thée P

PCT/JP00105427 1 FEB 004 ydroxypyrldlne (6.59 g) was added
thereto. The %$l€gnaa§° ugzg ?3% hours. The reaction m xture was
poured into the i ce wat er (200 g) and extracted with ethyl acetate (200nL
X 2). The organic |ayer was dried over 5 anhydrous Na2SO4. The

concent r giy &ﬁ?% tje solvent gave a oily residue, which was purified by
columm chro ography on silica gel (hexane/ethyl acet at e= 4/1 to 3/1) to

give g o 2 JRUIO2 - et SO pife 590 Motn{&Lh s et hyl
acet at e- hexane to glve the SUIJECt conpouno (5. 16 g ; 'reparatlon
of spiro[aglz@EsbbeRt 4 3H) . 1" - ey 1o i e &

2- br ono- 3- cyanopyrldlne (2 96 g) and 1.4- cyclohexanedlone

nonoet hyl eneket Q{eiﬁiﬂg o ¥eF e2@iks3qalsied i n anhydrous tetrahydrofuran (38
m.). After being coole 5 to -78t , n-butyl lithium(1-5 M hexane

solution, 12.64 n.) was added and the m xture was stirred at -78t for 30
m nutes. The reaction tenperature was allowed to rise up to the room
t enper at Bxamphe rehction m xture was poured into water (40 nlL) and,

extr%%ted mﬁth.ethxl acetate (100 nL x 3-). The

melting point 145-147T

Example 75

15 ~N-[5-(3- -2- -3-

carboxamide

melting point 157-159TC

20 Example 76

melting point 153-155T

Example 77



20 organic | ayer was dried over anhydrous MySO4. The concentration of the
sol vent gave a residue, which was recrystallized fromethyl ether-hexane

to give W?tgrltﬁg.,g conmpound (2.93 g). This conpound was giEsNsd7i N

acet one and 2N hydrochloric acid (30 nmL). The solution was 25

refluxed for 2 hours. After cooling, D%ﬁodl um hydr oxi de aqueptasrrEﬁ%Mt I on

was added to the reaction mxture to a pH to 4. The whol e 'was

extracted with ethyl acetate (100nmL x 3). The organic |layer was dried over

anhydr ous MySHA.mdheineonrenit apiler 22foThe sol vent gave a residue, which

was WO 01114376 PCT/JPOQ 05427 127 13 FE~ 2004 recrystallized from

et her-hexane to give the subject conmpound (1.07 g). (4)Preparation of

ci s-4' - hydroxyspiro(7-azai sobenzofuran- 1(3H), 1" -cycl ohexane]-3-one 5

Spi r o[ 7- Exampdenzb®uran- 1(3H), 1' -cycl ohexane] - 3, 4' -dione (1.6 g) was

suspended |n tetrah drofuran (37 m_) After bei ng cool ed to O l'ithium
] ; eRd e N DS 4 ' ) was

90mﬁ‘ut snig ) h ! o] A 3
was extracted with thyI acetate (100 m. X 4) The organlc Iayer was dried
over anhﬁm The concentration of the solvent gave the subject
conmpound (1.58 % 15 ( Preparation.aof trans-3--oxospiro [

7- azai sobenzof urBgiti Ii;m'im -tydrdrédane] - 4' -carbonitrile

G s-4' - hydroxyspiro[ 7- azai sobenzofuran 1(3H), 1" cycl obexane] - 3-one(1l.58 g)
and triethylamne (1.81 nL) were dissolved in chloroform (28 nmL). After

bei ng coo#ﬁgmbg.eo‘-g * 20 net hanesul fonyl chloride (0.67 nL) was added

t her et o. e

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 mg). The mixture was stirred
at room temperature overnight. The reaction mixture was
25 diluted with ethyl acetate.
The whole was washed with 10% citric acld aqueous
solution, saturated sodium bicarbonate agqueous solution,
saturated saline solution and then dried over anhydrous

Na,SO, The concentration of the organic solvent left a



m xture was stirred at roomtenperature for 2 hours and then poured into

t he saturated sodi um bi carbonate aqueous solution (50 nL). The whol e was

ext ract wa ewiaB7echl oroform (100 nL x 3). The organi c | ayeicwi®ogided over

anhydrous 25 MgSO4. The concentration of the solvent gave a _oily residue,
(3%%39

which was purified by colum chromatoggaphy on silica gel 1 & et hyl
acetate=2/1 to 1/2) to give a solid conpound. The solid conpound was
recrystallized fromethyl acetate-hexane to give the desired nesylate
conpoundc¢siguenp vhichs ¥apopnypddiebby gelums choummbography son
conmpound di ssqlved in anh¥drous di met hyl f or manm_de

71 bt hy| Shidea Bed dHeRANE 4SEhyl Aee tRRANL Refer 8/ ITe HAd e W)

5 pour ek PRGARA BY (R S ttht LAAR A Tr O 16 HeY dcaRRAL ATY) | S4TSR at
Concent rEPPoRes T8 BB den L EL0hd ) of | iR mids HATSuABeRIed  EH by

;?'vz%"gt %fﬁﬁ:tf%ﬁ%fpﬁ%a%i%t%%& %S%éﬁﬁ_%éﬁ%ﬁ‘ﬂ%é@y%fgdf ﬁvt&iqeéi’&g}s% Flzea °
rom et hyl - | j :
e oot
sul furi ccgicflﬁhﬁ%% m.) %\ugge added%toglq% rans- 3-o0 0o'spllr o[ 7-%@& sob&?nrg@)f ur an-

1(3H), I téxeb®A nényiphAER{népal Yha iH - (T:FgOI @%5898%%%& 4 uxed

for 13 hours. After the reaction mXture was coo sodi um
hydr oxi denegee@us 20 sol uti on was added to adjust pHto 4. The crystal

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 207-209T).

Example 81

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-azalisobenzofuran-1(3H),1'- .

25 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 aqueous solution, saturatéd




precipitated was collected by filtration. The crystal was washed with
wat er, ethanol as well as diisopropyl ether and then dried. The subject
conpound¥0d@A43rg) was obtained. 'H NVR (300 MHz, DVSO- d6, pSpipioioss27
1.73-1.80(211, m, 25 1.81-1.94(2H, m, 1.99-2.08(2H, m, 2.14-2.22(2H,
m, 2.64-2.68(1H, n), 7.63(111, dd, J;-%PB, 4.8Hz), 8.28(1H, dd, J=7.8,

1.5Hz), 8.89(1H, dd, J=4.8, 1.5Hz). (7 reparation of 13FEB 2004
trans- N-( 4-H nzoybﬁ_henlyl - 3- 0X0spi r o-

[ 7- azai soP8 ib‘F’hr Cf ﬁ—%’}ﬁt@cy@‘ﬂ'éﬁé’%éne594'ut@é?fboxeﬁfﬁ‘élﬁl‘ﬂ©e@h/ sadime

PCT/ JPOO 0542} 129 13 FE 2004 trans-3-o0oxo0spiro[ 7-azai sobenzofuran-1(3H), 1" -
cycl ohexan8FBF400, RS | i thepi 49Fiedy)PveR sanhiAFoms z dSthne ( Thew)

et iyl car LOAERRIE SUUIBCR BT I8RTG) SAIYSRkET heh HeFLaRRo WPACH & vas
nt o wat 2EIBRETTIAE. W) SO PhEPBARAABERy | ORocP Al a0 AL X 3).
concontr ot beR BTN Y Bae B B L B s T /30 D3 O kS s A by

give a so T oumenuty S Reveih B anb AT Tl APE R ChERy e 4 26 11 om
ethyl acehél aekaxatf aRidkv 2‘8[&?:&%?1 eC&‘hi%"%%ﬁ’f@e(gggngi)isg%%%%gﬂf. lé'lolrl/ezg

crystals (nelting point 214-21 hpl oy ng the procedureé
descri bednetnafsanpl(@ully (ndbut ot sty did agahne (PPHAPY | 3l gaaT gy or
s 0

4- am nobenzophenone used in Exanple 90-(7), conpoun Exanples o 95
were preakladi@n=emhen9 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.
16 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

260-262T).

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.

25 Example 82

melting point 189-1917T



car boxam de 25 nelting point 269-271t WO 01/14376 Powder X-ray diffraction
2 0 (degrees)Intensity (cps) 6.68338 7.62288 13.421202 14.22693 14. 361880

15. 48965V03148%%2 16. 921240 17.001232 18.821258 19. 30690 420 12932
20. 26515 21. 56663 22. 80560 22. 90755 23. 12538 23. 34520 23,§§§g§&@§f§g1342

1.42273 CR
25. 102087 26.70722 28.64348 28.98272 2996273 3 | 13FE8?HH

10

15

20

25

Example 83

oxosnirolG-azaisobenzofuran—llBH).1'-cvclohexane]—4'-

carboxamide
melting point 199-200T

Example 84

oxosnirolﬁ-azaisobenzofuran-l(3H).1'—cvclohexane]-4'-

carboxamide
melting point 198-200TC

Example 85

x:ans;a;gxg-ﬂ-(6-Dhenvl-1.2-4—tr1azin-3-vl)sniror6-

dzalsobenzofuran-1(3g) 1'-cvclohexanel-4'—carboxamide

melting point 272-275TC

Example 86

oxosniror6-azaisobenzofuran-1f3H).1'-cvclohexanel-4“-

carboxamide

melting point 239-240T

Example 87

gxgsnirol6—azaisobenzofuran—1l3H1.1'-cvclohexane1-1;;

carboxamide
melting point 183-185T



+ 31.94315 32. 08353 34. 06293 36. 02267 5 Above powder X-ray diffraction
- analysis data were neasured by the sane conditions as Exanple 32. Exanple

92 130 RCIL/ 05427 13 FEB 2004 -n-11-nnfnvl-a-nvrinvlignitnii
- azai soben 5@5&%& "nexane Q OXal D nel ting point 221-2239C:%@hé@@h§ég4 WO
01114376 PCT/JPOQO 05427 131 Exanple 93 5 nelting point 240-242 t Exanple 94
trans- 30xo --N-- (1-phenyl- 3 -p rrol349 sniff 7 - azaisQ he ZQfupan- 1(31- -
TRt 08

cycl ohexane 1-4' -carboxam de 10 nelting point 214-217 t EX Lax Me

ounen egxampea g@xaml U-C

melting point 182-184T

Example 89

melting point 228-229T
10

Example 90

carboxamide
15 (1) Preparation 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-cyancacetoamide {9 g). The whole was stirred
at room temperature for 30 minutes and further heated at
60C for 90 minutes as well as 100T 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 70C for 30 minutes, 3-



15 mel ting point 210-212 t Enploying the procedure substantially as
described in Exanple 57-(6), but substituting the appropriate am nes

4- am nokangppfaeoone used in Exanpl e 57-(6), conpounds ofP&\;mjog%ﬁG to 98
pyrazo 'y -

were prepared. 20 Exanpl e 96 trans- 3-o0xo- N (1-phenyl--a-,

for

spi rof 4-

mel ting point 200-202 t 25 Exanple 97 ting point 223- 225151%?229(%/ 14376

132 Powder X-ray diffraction 2 0 (degrees)lIntensity (cam 8.

11. 864470 12. 601472 13.201208 13.30975 15.861913 16.321665 17. 722347
18. 66148 XV3nq6213Y AVORBBYYidd M 806. 39. §I4470s 18dAeSBAh€Pe66230The

10

156

20

26

mixture was refluxed for 4 hours. The reaction mixture was
poured into the ice water (200 g) and extracted with ethyl
acetate (200ml. x 2). The organic layer was dried over
anhydrous Na,SO, The concentration of the solvent gave a
olly residue, which was purified by column chromatography
on silica gel (hexane/ethyl acetate=4/1 to 3/1) to give a
s0l1ld compound. The solid compound was recrystallized from
ethyl acetate-hexane to give the subject compound (5.16 g).
(3) Preparation of spiro[7-azalsobenzofuran-1(3H),1'-
cyclohexanel-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
to -78C, n-butyl lithium (1.5 M hexane solution, 12.64 mL)
was added and the mixture was stirred at -78C for 30 minutes.
The reaction temperature was allowed to rise up to the room
temperature. The reaction mixture was poured into water (40
mL) and extracted with ethyl acetate (100 mL x 3). The
‘organic layer was dried over anhydrous MgSoO, 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
refluxed for 2 hours. After cooling, 2N sodium hydroxide
agueous solutioh was addeqd to the reaction mixture to adjust
PH to 4. The whole was extracted with ethyl acetate (100mL
x 3). The organilc layer was dried over anhydrous MgSO,. The

concentration of the solvent gave a residue, which was

1. 58613



21. 461698 22. 261375 22. 341550 23. 101422 23. 88588 24. 48697 24.663807
24.766918 25.28992 25. 381390 26. 14447 26. 741853 27.502855 28. 62943 28. 70975

30. 58174wRdyKaRA3 33. 68670 33. 78918 5 PCTf JPOQ 05427 13 BEBB6lsefPOVe
powder X-ray diffraction analysis data were neasured by the sane

S R T E S O i, T oo A e e
gzalsohenzof uran-%ixi. 1 -c¥ exanel-4' - carboxam de nelting point 176-178
C Enpl oyFR§THELpt bez8Gr e TTEBst gihiar 1hex@NEestei bgdve the subject

compound (1.07 g).
(4)Preparation of cis-4'-hydroxyspiro[7-azaisobenzofuran-
1(3H),1'-cyclohexane]-3-one

5 Spiro[7-azaisobenzofuran-1(3H),1’-cyclohexane]-
3,4"'-dione (1.6 g) was suspended in tetrahydrofuran (37 mL).
After being cooled to 0T, 1lithium tert-butoxyaluminium
hydride (1.0M tetrahydrofuran solution, 9.58 mL) was added
dropwise to the mixture. After the mixture was stirred at

10 0T for 90 minutes, 1N hydrochloric acid was added to adjust
PH to 2. The mixture was extracted with ethyl acetate (100
mL x 4). The organlc layer was 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 0T,

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

25 MgS0, The concentration of the solvent gave a oily residue,
which was purified by column chromatography on silica'gel
(hexane/ethyl acetate=2/1 to 1/2) to give a solid compound.
The solid compound was recrystallized from ethyl

acetate-hexane to give the desired mesylate compound (2.03



5 in Exanple 62-(6), but substituting the appropriate amnes for
4- am nobenzophenone used in Exanple 62-(6), conpounds of Exanples 99 to

106 wer gvpog@sy7ed. Exanple 99 10 trans-3-oxo-N-(1-phenyl - BeBypidosddsl) Spiro

6- azai snbenzofurann-1(3H).1' -cycl ohexanel -4' - car boxam de

mel t1 ng point

249- 250 ' C Exanpl e 100 16 ar Dnner Dnex$nE nelting point 254-25%3 FEﬁZM
DOXeJml™ Exanple 101 20 trans-N- (1- (Z-tluorophenyl ) -3-pyrazQy fj

-3-0xQ@Spj _rof 6 - nmelting point 239-2411 Exanple 102 25 trans-3-0xc LnXe r
Dner nel

ihg poi nfThes - 2 x3ampousdex nWESsDox diBisp Exedpl ein03 SMhOrAsy6

PCT/ JPOQ 05427 134 13 FEB 2004 '- nelting point 259-261t 5 Exanple 104

10

15

20

25

dimethylformamide (30 mL), and triethylammonium cyanide
(3.2 g) was added thereto. The mixture was stirred at 100T
for 3 hours. After being cooled, the reaction mixture was
poured into water (100 mL). The whole was extracted with
ethyl acetate (100 mL x 3). The organic layer was dried over
anhydrous MgS0, The concentration of the solvent gave aoily
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 ether-hexane to give the subject compound (515
mg).
(6) Preparation of trans-3-oxospiro[7-azaisobenzofuran-
1(3H),1’'-cyclohexane]-4'-carboxylic acid

Water (6.6 mL) and concentrated sulfﬁric acid (2.2
mL) were added to trans-3-oxospiro[7-azaisobenzofuran-
1(3H),1"-cyclohexane]-4'-carbonitrile (515 mg). The
mixture was refluxed for 13 hours. After the reaction
mixture was cooled to 0T, 4N sodium hydroxide agqueous
solution 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 obtained.

'H-NMR (300 MHz, DMSO-d,, Oppm): 1.73-1.80(2H, m),
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, ad, J=7.8, 4.8Hz), 8.28(1H, ad,
J=7.8, 1.5Hz), 8.89(1H, 4d, J=4.8, 1.5Hz).
{7) Preparation of trans-N-(4-benzoylphenyl)-3-oxospiro-

[7-azaisobenzofuran-1(3H),1'-cyclohexane]~-4' -carboxamide



- melting point 249-2511 10 Exanple 105 trang

-3-0X.0-N-(2-phenyl -3-thiazolyljspir 6 -ryQlohexane)-4'-carboxandde point
278- 280t 15 Exanple 106 trans-3-0go-N-(2-n, henyl-1.2. 3-tri

~ zal - 4-yI YORWIEB- nel ting point 232-233t 20 Formul ati on eRERFPW/IO542I0. 0

grans of conmpound of Exanple 1, 417 grans of |actose, 80 grans of
crystalline cellulose and 80 grans of 18&rtial a-starch were bt §rdte ith a
V-cone blender. To the m xture was added 3.0 granms of magnesi um stearate

and 25 the whol eqyasn U £needsp ke (9 %‘ﬁgﬂsBB%%rof%xgggggﬁgsﬁd - into 3000

tabl ets by conventional procedure so that each ta wei ght of 150

ng and 7. @y@NdNeRaneqt-ar.- ddebesphad ofagpa taglz%t Wﬁ%a Wan@t of - 150
ng the conmpound of Exanple 1 5.0ng WO 01114376 PCT/ JP007 05427 135 1 3 FEB

2004 | act amdHdbehzophensial I(i2te agy) ukese?0d9sEbIRAd | Aln aanhffdii¥s0 N
magnesi um stearate0. 75 ng 5 Fornul ati on exanple 2 10.8 grans of

hydr oxypr ppyiiceinel ¢3em2910 and( 2- dimerdEL £hipepyepyal)er®e- gl ycol 6000 were
dissolved in 172.5 grans of purified water. To the solution was dispersed

2.1 10 gr athydfcarbedidmiied teyrdroehduvirdded (R9aingowhisqaidde 220@ rdiad)] et s
prepared in Formul ati on exanple 1, was subjected to spray-coating with the
coating | Thei chivstmpge Hv&EEASER MM 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 so0lid compound was further recrystallized from ethyl
acetate-hexane to give the subject compound (30 mg) as
15 colorless crystals (melting point 214-216T).
Employing the procedure 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 269-271T



to provide a filmcoated tablet with a weight of 155 ng_ The content of :
one tablet (155 ng) 15 the tablet prepared in the Fornul ation exanple 1 150
my  hydrQuyifepy cel |l ul ose 2910 3.6 ng Pol yet hyl ene gl ycgk gg@?os? 77 ny
titani um dioxide 0.7 ng 20 Industrial Applicability Conpolin& e
present invention exhibit NPY antagonistic activities and are useful as
agents for the treatnent of various dild@ases related to NPY, ﬂcﬁrFE@@gpl e,
cardi ovascul ar di sorders such as hypertensi on, nephropat hy, 25 heart

di sease, vasospasm arteriosclerosis and the like, central nervous system
di sorders such as bulim a, depression, anxiety, seizure, epilepsy,
denentia, Rowdexnl Bonayi diffractgoni t hdrawal and the |ike, netabolic

di seases such as obesity, diabetes, hornone abnormality, WD 01/14376

PCT/ JPOQ/ 05427 136 13 F E B 2004- hyperchol esterol em a, hyperlipi dem a and
the |like, sexual and reproductive dysfunction, gastro-intestinal disorder.

respiratory disorder, infl2ag(ddgiieed) O] BHEOABLIt9¢ch8y |ike. -137 13 F E
B 2004 Cains | . A conpoUnd rEygSent ey by tngsgenerar fornula (1): r |
(1) wherein Arl represents ary hel ef oar yl hch maybe substituted, the
substituent being sel ected fggn?ge gropp cog[sdro;lti ng of hal ogen, nitro,
strai ght- or branched-chain =6 dl kyl , | hal X ghl - or branched-chain
Cl.6 alkyl), hydroxy(strai gh%‘-"%? br anghed- chPA C, _6 alkyl), C3.r,
cycl oal kyl, straight- or brantfed®chain|C2.6 A88hy|, straight-

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 diffraction analysis data were

measured by the same conditions as Example 32.

Example 92

10 - L - LI

melting point 221-223T



--or branched-chain O .r, al koxy. halo(straight- or branched-chain Cl,6

al koxy), straight- or branched-chain Cl.6 alkylthio, carboxyl ] BFERIGAt -

or branched-chain C2-7 al kenoyl, straight- or branched-chain C2-7

- al koxycX¥®8HJ4376 straight- or branched-chain C2_6 al kyl erRCTHROPEHAT | y

substituted with oxo, and a group represented by formula of -0-0; Ar2

represents aryl or heteroaryl which nay3be substituted, the substituent

bei ng selected fromthe group consisting of hal ogen, cyano, straight- OF

branched-chain d.r ., alkyl, halc)(straighl- or branched-chain Cl.6

al kyl'), hydroxy (straight- or branched-chain C ., alkyl), hydroxy:

stralght Pampianaed-chain Cl. 6 al koxy. hal o(siraighl- or branched-chain
ioxy an am no group which is nono-substituted with a straight-

or br ancrlggaﬁgalan.gggggu_ghkﬁhﬁnﬁm gg%]ag:grﬁgggn\#gﬁf%ﬁ%dl substiluied with
i denti cal erent stral ght- ranched-chain al ky~. straight-
or branchegls € Beberzofushk . 5 WoxamfdsepPr esent s
a single bond or carbonyl represent |noependent y nitrogen
atom gr nethlnemggw@nghbylﬂgwghgvg4g gubsti t ueni selected fromthe group
consi sting of hal ogen, straight- or branched-chain d.r ., alkyl, hydroxy
and straight- or branched- chain d.,. al koxy: where at | east two of them
represent the said nmethine group; X represents nmet hi ne or nitrogen; Y

repr esentBxampilte W& ch may be substituted with straight- or branched-chain
Cl.6 atkyl, or oxygen, - a salt or ester t hereof . 2. The conmpound of C aim
1, whereikcang-=4 . R eyl ¥ 1ocapola

t he heteroaryl |n ArI is pyrroI |, |n1dazolyl pyrazonI thlazonI
oxazol y| A4apK z : AL | / L 2
pyra2|nyl pyrlntdln

benzoxazolyl benzothlazolyl

4 tr|a2|n
qui ndPyl or pyr MmOk 29bPﬁ%ﬂﬁh@14421¥hg:conpound of aim1, wherein T, U
V and Ware |ndependently nmet hi ne whi ch may have a substituent sel ected
frontthe group consisting of hal ogen, straight- or branched-chain d -,
al kyl, 9%#1@” ralght- or branched- chain C -6 al koxy. S. The

arm4. wherein T, LIT V and Ware |ndependently nmet hi ne mhlch

conpound
maybe sub
of T, U 'V
unsubstitat.

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 T
25

Example 97

melting point 223-225 T



8. The compound of Caim1l1, wherein Y is oxygen. 9. The compound of Claim1l -
which is represented by the general fornmula (I-a): H N Art 13 FEB 2004

wher ei n ywglragpgesents aryl or heteroaryl which may be suﬁg* @5y the
ogen

substituent being selected fromthe group consisting of nltro
straight- or branched-chain Cl1-6 aIkyI hal o(straight- or b chain
ClL 6 alkyl), hydroxy(straight- or ]ﬁghed-chain a-,, Ik;??Thggu
cycl oal kyl, straight- or branched-chaln C2_fi al kenyl, straight- or

br anched- chain Cl. 6 al koxy, hato(straight- or branched-chain & _6 al koxy),
strai ght- or branched-chain C1.6 alkylthio, carboxyl, straight- or

br anched- cRowdeR %-xagasdffractapght - or branched-chain C2 7

al koxycarbonyl, straight- or branched-chain C2_6 al kyl ene optionally
substituted mﬁth oxo, and a group represented by formula of -0-Ar2; Ar2
represents aryl or het —be substituted the substltuent
bei ng sel ected fromth indntensitw apskyano, straight- or
branched-chain C1.6 al kyl, haBel4traight- or b6hRched-chain Cl1-6 al kyl),
hydroxy (straight- or branchldd-Sghain ¢1_6 al lead3, hydroxy, straight- or
branched-chain C7_6 al koxy, hal.@estraight- orqq4poanched-chain C1_6 al koxy),
an amino group which i s nonoqsulss it ut 4d W t hyg7strai ght- or branched-chain
Cl g alkyl, an am no group w@<§b|s dl-substii ed with dentical or
di fferent stralght- or branched-ghain ¢1.6 aI straight- or
branched-chain C2-7 alkanoyl ryl; 1C reprg ts a single bond or
carbonyl; Rl represents hyd} g @a Llogen The conmpound of Caim9,
wherein the aryl in Arl is p ) The ¢ nd of Caim9, wherein the
heteroaryl in Art is |n1dazoﬂyb 2pyraquyl i2¥%Azolyl, 1,2;4-thiadiazotyl,
pyrazinyl, pyrimdinyl: quind®y66r pydido(3,2482pyridyl. 13FEB2004 - 139
12. The corrpound of laim1l WM-3® is re¢preser®E¥2by the general fornula
(1-b) H N A (I - b) 19.38 647

19.42 BOS

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 2918

5

Above powder X-ray diffraction analysis data were

measured by the same conditions as Example 32.

Example 98



wherein Arl represents aryl or heteroaryl which nmay be substituted, the
substituent being selected fromthe group consisting of halogen, nitro,
straigh nched-chain Cl-6 al kyl, hal o(strai ghl - or§5{ chai n
C7_6 aIb&Pﬁbbgﬂgdroxy(straight- or branched-chain Cy_6 al .@Q&@g&%
cycl oal kyl, straight- or branched-chain C2_6 al kenyl, 'P%FEé

@ﬂ‘ 6 al koxy),

br anched- chai n Oy- 15 al koxy, hal o(straPght- or branched
straight- or branched chaln Cl 6 aIkyIthlo carboxyl stralght- or

represents aryI or heteroarylmhlch naybe substltuted the substltuent bei ng
sel ected fromthelgrimyp ponaitsiizeg 106 TCal ogen, cyano, straight- or
branched-chain Cl.6 al kyl, hal o(straight- or branched-chain Cl.6 alkyl),
hydroxy (strai §mplayimgahbeepgrocsiduird . subskantidllyoay, descriihed or
branched-chain Cl.6 al koxy, halo(straight- or branched-chain Cl1_6 al koxy),
an an¥ no igr Exampl & 62 s(fnobvgbsubstidmting thetappyhapriate @ambned- chai n
Cl-6 alkyl, an amno group which is di-substituted with identical or

di f f er enf o r%wmbpnmmehesndcineﬂaﬁmle &2 1 66 dht cogpounds

br anched- chai n 7 al kanoyl _and aryl; Q represents a single bond or

car bony! ofr E‘Eﬁml?/lﬁﬁdg\ﬂlr’e‘breeén?’e?ﬁdm?ﬂy ni trogen atom or methine
group which may have a substituent selected fromthe group consisting of
hal ogen, straight- or branched-chain Cl1_6 al kyl, hydroxy and straight- or
br ancheds- chan C;96 al koxy, where at |east two of themrepresent the said
rrethl ne & 3 The corrpound of Caim 12, wherein the aryl in Art is

pyrro yI i m azo y py a oryr,  oxazoryr, |so- xazol yl ,
I b

124|r|a2|ny. rrp | a|m1 erein one of T, U V and W

i s nitrogen. 13I,IEI3E1;A(}Q_;§Jr pgﬁgt521@_12%@0025 30 35 40 45

Example 100
15 =N-[1-~(4- -3- =3~ =

melting point 254-257 C

Example 101
20 -N-[1-(2- -3- -3~ -

- - - -

melting point 239-241T

Example 102

25 -3-0%x0-N-(5- - - -3- -

r ¥

melting point 221-223T

Example 103



so 55 16. The conpound of Claim 12: wherein Vis nitrogen and each of T, U
and Wis unsubstiluted nethine group. 17- The conpound of claiml1l, which is
N (4- benabyhphaﬂyl) 3-oxospiro[isoindoline-1,4"- p|perlmlyﬂrdmmﬁgﬁpoxanlde
3- 0xo0- N- ( 5- phenyl - 2- pyrazi nyl ) spiro[i soi ndol i ne-1, plperldlne) 1' - car boxa
m de, 13 13 FEB 7004
N-(?-nethyl 2- qui nol yl') - 3- oxosp|r0[|50|ndollne 1.4 -piperidine]-1 -carboxam
ide: N-(4-benzoyl phenyl)-2- nethyl 3- oxospi ro[isoindoline-1
4' - pi peri —3=
N- (4- benzo
] 1' -car
3: 4-di hydr o- 3- ox0- N- ( 5- phenyl - 2- pyrazinyl ] spiro[isoqui noline-1(2H): 4" -pi per
i di ne]-1 ' - car Bdhipg point 25&'251%9
3, 4-di hydro- N- (7- et hyl - 2- qui nol yl ) - 3- oxospi ro[ i soq
ui nol i ne-1(2H). 4" - pi peri di ne]-1' - car boxani de:

N-(4-g@ ceh&%&ﬂgﬂgllbﬁ 4- di hydr o- 3- oxosplro[lsqu|noI|ne 1(2H). 4' - pi peri di ne]
-1' - car boxa _ o _

henyl ) 3:4-d|h dro-3-qxospiro i soqui hol i ne-1(2H): 4' - pi peridine

3, 4-di hygre o[ i soqui nol i ne-

(2H), 4' - plper|o|ne - =

3, 4-di hydr@ ( : YL Qo hi b 7 oqui nol i ne
-1(2H), 4 plper|-|ne - ( '

3. 4-di hydro- N t 2- pyra2|nyl] 3- oxosplro[lsqu|noI|ne
-1(2H), 4" - pi peh% lf& Bgﬂgggtbg(%efﬂt

3: 4-di hydr o- 3- oxo- N—(3 phenyl - 5-i soxazol yl ) spi ro[i soqui nol i ne-1(2H), 4" - plpe
ridine]-1"-carboxam de,

N[ 12 7- Examﬂlﬂfuoanyl) 4-1im dazolyl]-3, 4- dlhydro 3- oxosplro[lsqu|noI|ne-
1(2FD 4' - plperldlne] -carboxanlde

N- [ I aing . yhhe

ol i

3,4 ] ‘

-plperldlne] 1 -carboxanlde

N- (3, 4- di chl or BpAdARY -BOAndi RYE-1280%xospi ro[ i soqui nol i ne- 1(2H), 4' - pi peri d
i ne]-1'-carboxam de,

N-[ 1- (3-chl orophenyl)-4-im dazol yl ] -3, 4- di hydr o- 3- oxospi ro[ i soqui nol i ne-1(2
H) . 45 pipg ?1 ]I§¢ car boxam de,

3, 4- dlhydro ox0- N- ( 5- phenyl - 2- thlazolyl)splro(lsqu|noI|ne 1(2H): 4" - plper
i di ne] - -

3,4-dihydro-3-oxo-N—[5- 2-pyri 'soqul no |ne-1(2FD 4" -
pi peri di meg 9F fjir ~h -4’ - O X AN

3, 4-di hydr o- N—(4‘nethyl-2 benzothlazo yl) - 3-oxosp|f0 |§qu|no |ne 1(2H), 4" -

pi peri di ne] -1 ' medtimeprpoent 232-233C
N- (5-chl or o- 2- benzoxazot yl ) - 3, 4- di hydr o- 3- oxospi ro[ i soqui nol i ne-1(2H), 4' - pi
perldlne] 1' - carboxam de, N-(4-benzoyl phenyl)-3-oxospiro[isobenzofuran-

1(3%@ g e _ridine]-1"-carboxam de,
rﬁ 1%@p9¥§ﬂnﬁﬂ)1sp|ro[|sobenzofuran 1

(3H .4 plperld h ' - car boxam de,
N ( 7- et hyl - 8| @rpms (95 Fomaqundenfoframpiesl). A1 geams f-1' - ca

o\ FactRes 80 axnams 95 STRFLALIINA GO LRARSE SR BO. GTANT REie] -1 -

car boxa

3- oxo- T(%FP e ErSRATSR oY PE 8o P18 D) Y1 P 2 V150 B eR&SS T, 0fAR an- 1( 3
H, 4" - pifieai hxehide “w&a5 2888401 . 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 welght 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



- 3-0x0- N- (5-phenyl - 2-pyri m di nyl ) spi ro[i sobenzof uran- |
(3H), 4" -pi peridine]-1"-carboxam de,

. 3-0x0- NRL A+l 3:.4ui nol yl)-4-im dazol yl ] spiro[isobenzof uran- - pi peridin
-e]-1"- ca& ggﬁ}ge, ﬂéﬁ%ﬁ's“ﬁ

3- 0x0- N- ( 5- phenyl - 3- pyrazol yl )spiro[i sgggnzof uran-1(3H), 4' -pi

eridine]-1-c
arboxam de, N-[5-(4-chlo rophenyl)-3- azol yl ] - 3- oxospi ﬂ(i"[ﬁ'pEsﬂolﬂ&nz of u
ran- 1(3H), 4' -pi peridine]-1"-carboxam de,
3- 0x0- N-[ 5- ( 3- quiaoteke- 3- pyrazol yl ) spi ro[ i sobenzdfos ans 1sagH) , 4' - pi peri di ne
]-1"-carboxam de,
N-[ 5- ( 3-f | uor optewys talldne nfell hulps® oxospi r o[ i Kbahzwgur an- 1( 3H), 4' - pi pe
ridine]-1"-carboxam de.
3- 0x0- N-[ 5- ( 3- t rpartbadne® hglt@miy| ) - 2- pyri ni di nyl30s40 r oftigsobenzof ur an- 1( 3H
), 4" -piperidine]-1"-carboxam de,
N-[ 5- ( 3- chl or opiedgResLumy (S teATALL] - 3- oxospi r o] | SolldhAed ur an- f
(3H), 4' - pi peridine]-1"-carboxam de,
N-(7-di tl uoronet hoxypyrido[ 3, 2-b) pyridin-2-yl)-3-oxospi'ro[isobenzofuran-1(3

H), 4" -pi %i di Hx% -1' - car boxam de,
3- oxo- N- (EeFpmuAtion axample 2ol - 3-yI ) spiro[ i sobenzof uran- 1(3H), 4' - pi per i

di ne]-1"-carboxagm de, N1

- [ 3- (2- hydr oxyet 1§pﬁéﬁ§'ﬁ -9f; BYSEFYPTIPELGe i T wtoe8nc A #2f- 23, 4-p
iperidinel-1'-cC ]

N4 (1 drgme; B etih ety Lens alrcok S0PP PPESLALARANYRE 10 172.5
1(3H), 4' - pi-paEl §j +} - 1 de,

N-[ 1- (3- ot hoxypﬁg‘%/f%? o N 1T the solution was dlsperged 2.1 .
ridine] - lgrémsberagi¢@nium oxide to provide a coating liquid. 2500

6-f1 uor o- 3- oxo- N- (5- phenyl - 2- pyrazi nyl ) spi ro[ i sobenzot'ur an-

1(3H), 4' -yapreitd peephredad®oxihilfation example 1, was subjected to

6- f | uor o- 3- oxo- N- ( 5- phenyl - 2- pyri m di nyl ) spiro]i sobenzofu ran-

1(3H), 4' -gppayi-coading -whthothe deating liquid using HICOATER-MINI

5-fl uor o- 3- oxo- N- ( 5- phenyl - 2- pyrazi nyl ) spi r o[ i sobenzof uran- -1

(3H), 4' -rﬁ?JePFQWﬁé!e 12 -£3lpocpAtRd tablet with a weight of 155 mg.

5-fl uoro-3-9xo- N (5-pheny| - 2- pyri m_di nyl ) spi ro[.i sobenzof ur an-

T e SPhEFhE Qt, sobarepdet (155" ng)

f
3H), 4" - pi
N- (4-benzoyt = 3. 4-di_hydros; 3-oxospiro[l

H 2- Bgnzopyrﬁgﬁ%g;ﬁ?:pgfﬁ Bk %“n- ?Hgfé{‘ﬂ%?tion example 1 150 mg

3, 4-di hydr 0435 = gﬁﬁf a2z )spiro[1l H 2-benzopyran;g

4' - pi peridi g%&%axggé% an‘?%hé?'al%e 2940 5 mg

N- ( 5- benZOY'P&l?MEB&'l_@ﬂQ -g1gcdh @iy 3- oxospiro[ 1 0.7 mg

H 2- benzopyran-1, 4' - pi peridine)-1'-carboxam de,

trans- N- (4- kenzayhphe@dgxBaeoxospi ro[ cycl ohexane-1, 1' (3' H) -i solgemzahgr an] -
4- car boxam de,

trans-3' - oxo- N- ( 5- phenyl - 2- pyrazi nyl ) spi ro[ cycl ohexane-1,1' (3" H)-i sobenzofu
ran] - 4- car boxam de, .
tran$03' In@ustriadhapplicabiddAdt vl ) spirof cycl ohexane-1,1' (3' H)-i sobenzof
uran)-4-carboxamde, lra

ns-3' - oxo- N- ( 5- (1RMBAEBAS, ( P dthel ) BELESNY cAVenkton exhibdt SHB&nhzof ur
an] -4-car bi(E)xam'

gr ans- N-[°1 §9gpglgqutﬁ)r%ﬁﬁé?‘f}|t_)i-ezﬁ iMYa2EPy yseful,, a8 rEsRER  HPEXERE 1, 1 (

U e, 3 HERLHERT o SRS ffceases rerarad ta NPY. £0% £X8UPLELc 1 of
-4- i.de: - _(2-

o oot iBaSould ATy Padil Sioh as hypertension, peghropathy

uranps- 4 nedPeXallséasd 3 TEGo&Y¥bm 1%4drteriosclerosis and the like,
trans-N-(4-acetyl-3-tri il uor oret hyt phenyl ) - 3" - oxospi ro[ cycl ohexane-1,1" (3'H
) - i sobenzaintpa)-reeobhex@ypsden disapdessox@citdd budddta, depression,

i notyl)-4-imdazol yl]spiro[cycl ohexane-11' (3" H)-i sobenzof ur an) - 4- car boxam d
e, anxlety, selzure, epilepsy, dementia, pain, alcoholism,
trans-N-[ 1- ( 3- cyanophenyl ) -4-i m dazol yl ] - 3' - oxospi ro[ cycl ohexane-1,1' (3" H) -
i sobenzofdpug | witbhsrswalki dad the like, metabolic diseases such as

obesity, diabetes, hormone abnormality,



trans- N- (4- benzoyt phenyl ) - 3- oxospi r o[ 4- azai sobenzot uran-1(3H)_1' - cycl ohexan
e]-4' -carboxam de, 5

t rans- 3-Wo1R8Ts- phenyl - 2- pyr azi nyi ) spi r o[ 4- azai sobenzofu -

(3H), 1' -cycl ohexane] -4' - car boxam de, . %%QU¥0wmu27
trans-3-oxo-N—(3-phenyI-5-isoxazo|y|)sié o[4-azaisobenzofurfﬁFﬁﬁgmk;;L;cycl
ohexane] - 4' - car boxam de, trans-3-o0xo- G{S-phenyl-z-pyrinid y I

ro[ 4- azai sobenzof uran-1(3H), 1' - cycl ohexane) - 4' - car boxam de:

Frans- N- (RYBeRSBPLafRe T lemdns fiyms 51 hp a denaticen 2z dir tile 11 Bk, 1 'setfd phexan
e]-4'-ca rbgxam de;

trans- N- (P BeheBTPRRGHA Ve s Eupritdjon age stberinftestinal disorder,

1(3H), 1" - Igheﬁane -é'-carboxanide, 10

N- [ 5- (4- @#B vB &Rﬂ )y93sprder yinfiagmatsl on| ogotghavtoma- 1434) the pi per
idine]-1'+ boxam de,

N-[ 5- ( 3- Hydr oxyphenyl ) - 2- pyrazi nyi ] - 3- oxospi ro[ i sobenzof uran- 1( 3H) . 4' - pi per
i di ne]-1"-carboxam de;

4-fl uoro- 3- oxo- N- ( 5- phenyl - 2- pyri m di nyl ) spi ro(i sobenzof uran-1(3H), 4' - pi per
i dine)-I"'-carboxam de,

7-fluoro-3-o0xo0- N (5-phenyl -2-pyrimdinyl)spiro[isobenzof uran-
1(3H), 4' - pi peridine) -1'-carboxam de,

6- et hyl - 3- oxo- N- ( 5- phenyl - 2- pyrazi nyi ) spi ro[ i sobenzof uran-1(3H), 4' - pi peri di
ne]-1'-carboxamde, '5 .

6- hydr oxy- 3- oxo- N- (5- phenyl - 2- pyrazi nyi ) spi ro[ i sobenzof uran-1(3H), 4' - pi per
di ne)-1' - car boxani de, , :

trans- 3- oxo- N- (5- phenyl - 2- pyri m di nyl ) spi r o[ 5- azai sobenzof u

ran-1(3H): 1' - cycl ohexane] - 4' - car boxam de,

trans-N-[ 5-(3-fl uorophenyl)-2-pyrimdinyl}-3-o0xospiro[ 5-azai sobenzof uran- 1(
3H), 1' -cycl ohexane] - 4' - car boxam i de,

_trans-N-[5-(2-fl uorophenyl)-2-pyrimdinyl]-3-oxospiro[ 5-azai sobenzof uran- 1(
3H).1' -cycl ohexane] - 4' - car boxam 20 i de,

t rans- 3- oxo- N- (4- phenyl - 2- oxazol yl ) spi r o[ 5- azai sobenzof ur an- 1( 3H)

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

trans- N-[ 5- (2- met hyl phenyl ) - 2- pyri m di nyl J- 3- oxospi r o[ 5- azai sobenzof ur an- 1(
3H), 1'-cycl ohexane)-4'-carboxam i de,

trans- N[ 5- (3- net hyl phenyl ) - 2-pyri m di nyl ] - 3- oxospi r o[ 5- azai sobenzof uran- 1(
3H), 1' -cycl ohexane] - 4' - car boxam 25 i de,

trans- N-[ 5- (3-fl uoronet hoxyphenyl ) - 2-pyri m di nyl ] - 3- oxospi r o[ 5- azai sobenzof
uran-1(3H), 1' - cycl ohexane] - 4' -car- boxam de,

trans-N-[ 5- (3-fl uoronet hyl phenyl ) -2-pyrim di nyl]-3-o0xospiro[ 5- azai sobenzof
uran-1(3H), 1' - cycl ohexane] - 4' -car- boxam de, so

trans- N-[ 5- (3-fl uor o-5- et hoxyphenyl ) -2-pyrim di nyl ] -3-o0xospi ro[ 5- azai soben
zofuran-1(3H), 1' - cycl ohexane}-4'- car boxam de,

trans-N-[ 5- (2-fl uoro-5-net hyl phenyl )-2-pyrim di nyl]-3-o0xospiro[ 5-azai sobenz
of uran-1(3H), 1' - cycl ohexane] -4' - car- boxam de,

trans- N-[ 4- (3-fl uor onet hoxyphenyl ) - 2- oxazoi yl ] - 3- oxospi r o[ 5- azai sobenzof ura
n-1 (3F-1), 1 -cycl ohexane] -4' -car- 35 boxam de,



trans- N (5-(3- hydr oxynet

hyi phenyl ) - 2- pyri m di nyl ] - 3- oxospi r o[ 5- azai sobenzof ur an-

1(3H), 1' - cycl ohexane] - 4' car- boxani de,

trans- N-[ 5- ( 3- hydr oxyphenyl ) - 2- pyri mi di h$#) - 3- oxospi r o[ 5- azai sobenzof uran- 1
(3H), 1" -cycl ohexane] -4' -car boxam ide, 40 1 ‘
trans-3-oxo-N—(5-phenyI-2-pyrinidinyl)spiro[6-azaisobenzofuran-ligﬁgp@ -cyc
| ohexane] - 4' - car boxam de,

trans- N-(5-(3-fluoronet hyl phenyl)-2-pyri m dinyl]-3-o0oxospiro[ 6-azai sobenzofu
ran-1(3H), 1' -cycl ohexane] -4' -car- boxam de,

- trans- s (3-f 1 uoronet hoxyphenyl) - 2- pyri m di nyl ] - 3- oxospi r o[ 6- azai sobenzof
uran-1 , 1' -cycl ohexane] -4' -car- boxam de, 45 trans-3-o0xo-N(6-phenyl-1

, 2d4 t i1 aglddipdontlrdpedibhdd (7 AZRheaRENZEHMr an- 1(3H) , 1" - cycl ohexane] - 4' - car boxa
m de

trans-N-[ 5-(2-di fl uor omet hoxyphenyl ) - 3- pyrazol yl ] - 3- oxospi r o[ 6- azai sobenzof
uran-1(3H), 1' - cycl ohexane] - 4' -car- boxam de,
trans- N-[ 5- (3-di fl uoronmet hoxyphenyl ) - 3-Byrazol yl ] - 3- oxospi r 0] 6- azai sobenzof
uran-1(3H), 1' -cycl ohexane] - 4' - car-_ boxam de, 50
trans-N-[ 5-(3-fl uorophenyl) - 3-pyr Wﬁs-qxospiro[6-azaisobenzofuran-1(3H
), 1" -cycl ohexane] - 4' - car boxam de, Ar
trans- N-[ 5- (4-fl uorophenyl) - 3-pyrazofyl ] - 3- oxospi r o[ 6- azai sobenzof ur an-
1(3H), 1' - cycl ohexane] - 4' - car boxamee,
trans- N- (4- benzoyt phenyl ) - 3- oxospjr o[ 7-jazai sobenzof u¢bBn-1(3H), 1' - cycl ohexan
e] -4' - carboxam de, trans-N|
1- (3, 5-di fl uor ophenyl ) -4-i m daZzql y|L»<3- oxospi r 0] 7- azai sobenzof ur an- |
(3H), 1' -cycl ohexane] -4' -car oXa- gm de, Y55
trans- 3- oxo- N-[ 2- phenyl - 4- pyri dylf] spi r @[ 7- azai sobenzof uran- |
(3H), 1' -cycl ohexane] -4' - car 0 @g
trans-3-oxo-N—(1-phenyI-4-pyrazo|y|$§kﬁrd??-azaisobenzoturan-l(BFD,l'-cyclo
hexane] - 4' - car boxam de,
trans- 3- QR A lRBLR bR RUELAY ¥hit Ry kdrsRéad, HeRARAINE A selected from the group
1(3H), 1" ey&diph@*aibgeh- firs, SR PR%6ABFRERed-chain C,-¢ alkyl, halo(straight- or branched-chain C,.; alkyl),
trans- N [nholodrdrhigiar @ BRRAYE Ira 7C§1¥ BRAPEY] iﬁ!@a‘!k?l?(@% it S bmaeaicRmeNZaEMI, afkight 3H
). 1' - cyclopBpxaRetnath (3.,9534”@9),(%16( Right 3 heetndis EL D206k, straight- or branched-chain Cy.¢
trans- 3- @u@nt, cdbgriaesinslghS3 oPireRBal b SPI BiRdndy at-aibiR Ob &heiedidham el { Skdxychroonyl,
' - cycl oh sexigmedr bdinche B ERRIXGELIa0k@zne optionally substituled with oxo, and a group represented by formula of
t rans- 3- ox@-a¢ (1- phenyl - 4- pyrazcl yl ) spi r o[ 4- azai sobenzofuran-1(3H): 1'-cycl o
hexane] - 4Imaafr&@ma-mﬂgheie@d}ﬁﬂﬁé%iy be substituled, the subsljtuent being setected from the group consistin
1- (3- f 1 UOIGDRIRBYcyarh: AMIHZ B SHhdcncr XD, BR] A Rpak GADE ML ERand S b
ohexane) - 4siraatr BOX¥ARENIE chain C,. alkyl), hydroxy, straight- or branched-chain C,. alkoxy. halo(straight- or
t r ans- 3- 0xendhef-thgrhe)ydicody) Pt el oydup SRich Q[néﬁ@%@sﬁ@&?@im dwbdh- Jf(béh!)h:eal'ch-amcq,ls 0
hexane) - 4'sikgiasrbayiadTyden whith i@ di-substituted with identical or different straight- or branched-chain C, . alkyl,
ns-N—[1-(¢u&@mamnghmawh%m&apyma%wby&éwﬁ-oxospiro[6-azaisobenzofuran-l(%kﬂ,l
' - cycl ohexaeregseds 0 gar, boxam de:
Q represents a single bond or carbonyi,
T. U, V and W represent independently nitrogen atom or methine group which may have a subslitvent selected
from the group consisting of halagen, straighi- or branched-chain C,.g alkyl, hydroxy and straight- or branched-
chain C, ¢ alkoxy, where at least two of them represent the said methine group;
X represents methine or nilrogen;

Y represents imino which may be substituted with straight- or branched-chain Cy_4 alkyl, or oxygen;
a sall or ester thereof.

2. The compound of Claim 1, wherein the aryl in Ar! is phenyl.

3. The compound of Claim 1, wherein the heteroarylin Ar? is pyrrolyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, isox-
azolyl. 1.2 3-triazolyl, 1,2 4-thiadiazolyl, pyridyl, pyraziny|, pyrimidinyl, 1,2,4-triazinyl, benzoxazolyl, benzothiazolyl, -
quinolyl or pyrido]3,2-bjpyridyi.

4. Thecompoundof Claim 1, wherein T, U, Vand W are independently methine whichmay have a substituent selected

from the group consisting of halogen, straight- or branched-chain C,.¢ alkyl, hydroxy and straight- er branched-
chain C,_ g alkoxy.

5. Thecompound of Claim 4, wherein T, U, V and W are independently methine which may be substituled with halogen



trans-N-[ 1- (2-fl uorophenyl) - 3-pyrazcl yl ] - 3- oxospi r o[ 6- azai sobenzof uran-1(31
-1), 1" -cycl ohexane] - 4' - car boxam de, B
trans-3-oxo-N—(5-phenyI-12.4-thiadiazol-ﬁgyl)spiro[6-azaisobéhéﬁf&ﬂ&m-l(Sl-

1), 1' -cycl ohexane] - 4' - car boxam de, trans-3-oxo- N (5-phenyl

- 3-i soxazol yl ) spi ro[ 6- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxam de
, trans-3-o0xo-N(6-phenyl -3-pyridyl)spirof

6- azai sobenzofuran-1(3H), 1' - cycl ohexane] -4' - car boxani de,

trans- 3- oxo- N- (2- phenyl -3-thiazolyl)spiro[ 6-azai sobenzof uran-

1(3%0:%‘-; cl ohexane] - 4' - car boxanm _de or trans-3-oxo-N-(2-phenyl-12;

3-tri aZol JE-GTHLP Plop'd™d 2 4y b¥R 20T Ur'ade Wi sitpgen:

1' -cycl,ohexane] - 4' - carbqxan de, 18. The canpound of claim 1: which

- el Rt PR ARG 5 S8 e EOREIBR T an 1031 1), 4" - pi per i ne)

-1 -carg: Hp Boxamy &}E‘cmi%q azreddy 33 ?QL 45 50 19. The conpound of claim]l1,
which i's 3-oxo-N-(7-trilluoronethylpyr

i do[ 3. @: biRybindbura & OidihS RINR [sirsPRERZA WedRnerdi t3hlia (12). ) )

4' -pi peridine]-1'-carboxam de. 20. Thé conpound of claim1l. which is
N-[5-(3-fluorophenyl)-2-pyrimdinyl]-3-oxospiro[isobenzofuran-1(3H), 4-pi per
i- di ne]-1"'-carboxam de. 21. The cogpound df claim1, which is

trans- 3' - oxo- N- ( 5- phenyl - 2- pyri m di ny pi r,@[ cycl ohexane-1,1' (3' H)-i soben
zo- furan]-4-carboxam de. 22. The conpo f, claim 1, which

i strans-3'-oxo-N-[1-(3-quinolyl)-4-imdazol yl#8&piro[cycl ohexane-1, 1' (3" H)-i
soben- zoturan]-4-carboxam de. 23. [Afie'¢onpound of claim1, which is
trans-3-oxo-N—(5-phenyI-2-p¥paziny ) spi r Q[ 4- azai sobenzdiwan- | (3H),1' -cy-
cl ohexane] - 4' - car boxam de 24, The ognpoynd of claim11, which is trans-
N-[5-(3-fluorophenyl)-2-pyr Li§-dMa) - 0xospi ro[ 5- azai sobenzof uran-1

(3H), 1" -cycl ohexane] - 4' - car poxaniide. The conpound of claim1; which is
trans-N-[5-(2-fl uorophenyl ) t2; pythini ¢4 nyl ] - 3- oxospi r o[ 5- azai sobenzof uran-1
(3H),1 '-cycl ohexane] -4' - car bo i dég\ 26- The compound of .claim 1, which is
trans-N-[ 1- (3, 5-di fl uorophenyl ) -4-i azol yl ] - 3-oxospi ro[ 7- azai sobenzof ur an
- I (3H),1 -cycl ohexane] - 4' - car boxam de. :

wherein Ar'! represents aryl or heleroaryl which may be substituted, the subslituent being selecled from the group

consisting of halegen, nitro, straight- or branched-chain C, ¢ alkyl, halo{straight- or branched-chain C, ¢ alkyl},

hydroxy(straight- or branched-chain C, 4 alkyl), Ca.¢ cycloalkyl, siraight- or branched-chain C,_g akkenyl, straight-

or branched-chain C, g alkoxy, halo{straighl- or branched-chain C,_; alkoxy), straight- or branched-chain C,g

alkylthio, carboxyl, straighi- or branched-chain C,.; alkaneyl, straight- or branched-chain C,.; alkexycarbonyl,

straight- or branched-chain C, ¢ alkylene oplionally substituted with oxo, and a group represented by formula of

-Q-Ar2; )

Ar2 represents aryl or heteroaryl which may be substituled, the substituent being selected from the group consisting
of halogen, cyano, slraight- or branched-chain C,_g alkyl, halo{straight- or branched-chain Cy ¢ atkyl), hydroxy
(straight- or branched-chain C,¢ alkyl}, hydroxy. straight- or branched-chain C,g alkoxy, halo(straight- or
branched-chain C,_¢ alkoxy), an amino group which is mono-substituted with a straight- or branched-chain C_¢
alkyl, an amine group which is di-substituted with dentical or different straight- or branched-chain C,_g alkyl, straight-
or branched-chain C,_; alkanoyl and aryl;

Q representis a single bond or carbonyl;

R represents hydrogen or halogen.

10. The compound of Claim 8, wherein the aryl in Arl is phenyl.

11. The compound of Claim 9, wherein the hetercary! in Ar? is imidazoly!, pyrazolyl, isoxazolyl, 1,2 4-thiadiazolyl,
pyrazinyl, pyrimidinyl, quinolyl or pyrido]3,2-blpyridyl.



27. The conpound of claim1, which is 13 FER 204
trans-3-oxo-N—(1-phenyI-4-pyrazo|y|)spiro[4-azaisobenzofuran-1(3H)pq -Ccy-
cl ohexane) - 4' - car boxam de. 28. The conpqud of claim1, which is

trans- 3- oxo- N- (1- phenyl - 3- pyrazol yl ) spi 79 6- azai sobenzofuran-1(3H), 1" -cy-
dohexane) - 4' - car boxam de. 29. The conpound of claim1, which is

trans- 3- oxo- N- ( 2- phenyl -1, 2: 3-tri azol - 4-yl ) spi r o[ 6- azai sobenzof uran- 1( 3H)
t'- cycl ohexane] -4' -carboxam de. 30. A process for producing a conpound of
the general formula (1-1). 55 1 3 F E B 2004 -143 H5 10 15 20 25 30 35 Ar'
wherein Art represents aryl or heteroaryl which may be substituted, the
subst i"Ru&rt comreLg oS EIPEC! AN i BRIFSEAEC @’rtB?J%e"e@Hﬁ@”?t(%/hﬁ'g of hal ogen, nitro,
straight- or branched-chain Cl.6 al kyl, hal o(straight- or branched-chain
Cl.6 alkyl), hydroxy(straight- or brancheg%chain Cl 6 alkyl), C3.6

cycloal kyl, straight- or branched-chgin C2, al kenyl, straight- or
branched-chain Cl.6 al koxy, halo(strafght, or branched-chain Ci_6 al koxy),
straight- or branched-chain Cl.6 al kyythi oy, garboxyl, straight- or
branched-chain C2.7 al kanoyl, straight{- or B¥anched-chain C2.7

al koxycarbonyl, straight- or bran chain C2_6 al kyl ene optionally
substituted with oxo, and a groupfrepregented by formula of -CAr2;, Ar2
represents aryl or heteroaryl ;whi cR may be substitut lb)t he substituent
bei ng selected fromthe gr CenstXing of halogen, cyano, straight- or
branched-chain Cl1_6 alkyl,qﬁgTo(ttrajght- or branched-chain Cl1.6 al kyl),
hydroxy (straight- or branghed_éhaifn Cl.6 alkyl), hydroxy, straight- or
branched-chain Cl-6 al koxy, h® o(stAgight- or branched-chain Cl.6 al koxy),
an am no group which is nono-substitgted with a straight- or branched-chain
Cl.6 alkyl, an amno group which is di-substituted with identical or

g |hfa:‘ ﬁ ' g twpg rtairp %&%%%seg_trﬁ agé:?%?ensa%! %pngt! nrw]aycbjé s 9bs%lutlé¥ , ltHeSsE brsztaftlu nr{l Eéingosreleggtﬂ %(r:nnﬁedgroup
! h Ta

consisting of halogen, nitro, straight- or branched-chain C,.g alkyl, halo(straight- or branched-chain C,.¢ at‘kyi),
hydroxy(straight- or branched-chain C, g alkyl), C5.g cycloalkyl, straight- or branched-chain Cp.g alkenyl, sl.ra:ght-
or branched-chain C,.g alkoxy, halo(straight- or branched-chain C,.g alkoxy), straighi- or branched-chain Cq.g
alkylthio, carboxyl, straight- or branched-chain C,_; alkanoyl, straight- or branched-chain C,.; alkoxycarbonyl,
straight- or branched-chain C,_g alkylene optionally substituted with oxo, and a group represented by formula of
-Q-Are;

Ar2represents aryl of heteroarylwhich may be substituted, the substituentbeing selected from the group consisting
of halogen, cyano, straight- or branched-chain C,.g alkyl, halo(straight- or branched-chzain Cy.g alkyl), If\ydroxy
{straight- or branched-chain Cyg alkyl), hydroxy, straight- or branched-chain Cq alkoxy, halo{strangh1~ or
branched-chain C,_g alkoxy). an aminoe group which is mono-substituted with a straight- or branched-chain Cq.g
alkyl, an amino group which is di-substituted with identical or different siraight- or branched-chain Cy.g alkyl,
straight- or branched-chain C, 5 alkanoyl and aryl;

Q represenis a single bond or carbonyl;

T, U, V and W represent independently nitrogen atom or methine group which may have a substituent selected
from the group consisting of halogen, straight- or branched-chain Cy_g alkyl, hydroxy and straight- or branched-
chain C,.g alkoxy, where at least two of them represent the said methine group.

13. The compound of Claim 12, wherein the aryl in Ar? is pheny!

14. The compound of Claim 12, wherein the heteroaryl in Arl is pyrrolyl, imidazolyl. pyrazolyl, thiazolyl, oxazolyl, iso-
xazolyl, 1,2,3-triazolyi, 1,2 4-thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl or 1,2,4-triazinyl.

15. The compound of Claim 12, wherein one of T, U, V and W is mitrogen.



O represents a single bond or carbonyl; T, U V and Wrepresent
I ndependently nitrogen atom or nethine group which nay have a suﬁs}}'d&]mﬂé
selected fromthe group consisting of g%bogen, straight- or branche in

Cl.6 al kyl, hydroxy and straight- or braiched- chain C -, al koxy, where at
| east two of themrepresent the said nethine group; n and Y have the sane
meani ngs as described hereinafter; a salt or ester thereof, which conprises
react i ng. ahecompawnd @éimtibevrgeneriahirdgar aad @cHdi I)U and O ik UnsOosridet ndhing grofb
wherein ArlP represents aryl or heteroaryl which nmay be substituted, the
subst i ttaemte doepngd sidiact edichisom t he group consisting of hal ogen, nitro:

st r ai ght - No4-bdoeart et -3adredpimo|i€ind6linal1keybiperbiatlofatbogdat - or branched- chai n
Cl. 6 al ky#-pxo-N-GIhenmc-golreatykspirolissibdodneghd -pipoitingranahearighai n C2_6 al kenyl ,

st r ai ght - N¢F-mbbd@chedyicfraiospi@icBddih& b pjpetitlep(-sdpaagitd.- or  branched- chai n
Cl- 6 al kohy3-bengevirhirmhiie-maty!-hexasrdbiedinddied- h4 Gber@inall tksdrickarade. st r ai ght - or

br anched- Bitabarz@RhFnyaiSldaitoye-3-oxesprafipgghinoline t (2Hirdariedidite] ¢ FrarbnxaGide7

al koxycar B éipydro-groyrlolfprhefyi-E-orraaiyierirc SRavineIRer | (2EMd ripgidopitli-@arekdnydepr ot ect ed,
str i ght - 3.6ehiraNs redh e iRvinotes-sosiRispeelingfd-b AiriPkiFingitrstrPaxamsel wi t h oxo,
hydr oxy( stapghtehenyp-SyrdtndReds Erglivpamnolise- R piregineld e hesdyidegr oup; Ar 2P
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B 2004 - 144-dbydi®3-boo-R@5-phenyl-2-thiazolyl)spiro{isoquinoline-1{2H),4"-piperidine]-1'-carboxamide,
3,4-dihydro-3-oxo-N-[5-(2-pyridyl)-2-pyrazinyl}spiro[isoquinoline-1(2H)},4'-piperidine]-1"-carboxamide,

25 3,4-dihydro-N-(4-methyl-2-benzothiazolyl)-3-oxospirofisoquinoline-1(2H) 4 -piperidine]-1'-carboxamide,
N-{5-chloro-2-benzoxazoiyl)-3,4-dihydro-3-oxaspire[isoquinoline-1{2H),4'-piperidine]- 1'-carboxamide,
N-(4-benzoyiphenyl}-3-oxospiro{isobenzofuran-1{3H),4'-piperidine]- 1"-carboxamide,
3-ox0-N-{5-phenyl-2-pyrazinyl)-spiro[isobenzofuran-1(3H).4'-piperidine]-1'-carboxamide,
N-(7-methyl-2-quinolyl})-3-oxospiro[isobenzofuran- 1{3H),4'-piperidine]-1'-carboxamide,

30 3-ox0-N-{3-phenyl-5-isoxazolyl)spirofisobenzofuran-1{3H),4"-piperidinej-1'-carboxamide,
3-oxo-N-(7-trifluoromethylpyride[3.2-b)pyridin-2-yl)spirofisobenzofuran- 1{3H) 4 -piperidine]-1'-carboxamide,
3-oxo-N-(5-phenyl-2-pyrimidinyl)spire[isobenzoturan- 1(3H},4'-piperidine]-1'-carboxamide,
3-oxo-N-[1-(3-quinolyl)-4-imidazolyl]spirolisobenzofuran-1{3H),4'-piperidine]- 1*-carboxamide,
3-oxo-N-(5-phenyl-3-pyrazolyl)spiro[iscbenzofuran-1(3H),4"-piperidinej-1*-carboxamide,

33 N-[5-(4-chlorophenyl)-3-pyrazoiyl]-3-oxospiro[isobenzofuran- 1{3H),4'-piperidine]- 1-carboxamide,
3-oxo-N-[5-(3-quinalyl)-3-pyrazolyl]spirolisobenzofuran-1(3H},4"-piperidine]- 1*-carboxamide,
N-[5-{3-fluorophenyl)-2-pyrimidinyl}-3-oxospiro[isobenzoturan-1{3H),4'-piperidine]- 1'-carboxamide,
3-0x0-N-[5-(3-1rifluoromethylphenyl)-2-pyrimidinyl]spirofisobenzofuran-1{3H),4"-piperidine}- 1'-carboxamide,
N-[5-{3-chlorophenyl}-2-pyrimidinyl}-3-oxospiro[isobenzofuran-1{3H),4"-piperidine]- 1'-carboxamide,

<0 N-({7-difluoromethoxypyrido[3,2-b)pyridin-2-yl}-3-oxospirclisobenzofuran-1(3H},4'-piperidine]-1'-carboxamide,
3-oxo-N-(5-phenyl-1,2 4-thiadiazol-3-yl)spiro[isobenzofuran-1{3H),4-piperidine)-1'-carboxamide,
N-{1-[3-(2-hydroxyethyl)phenyl}-4-imidazoly)-3-oxospirofisobenzofuran-1(3H),4 -piperidine]-1'-carboxamide,
N-[4-{1-ethyl-2-imidazolyl}phenyl}-3-oxospiro[isobenzofuran- 1(3H),4"-piperidine]-1'-carboxamide,
N-[1-{3-methoxyphenyl)-4-imidazolyl]-3-oxospiro[isobenzofuran-1(3H).4'-piperidine}- 1'-carboxamide,

45 6-fluoro-3-oxo-N-(5-phenyl-2-pyrazinyl)spirofisobenzofuran-1{3H) 4'-piperiding]-1'-carboxamide,
6-fluoro-3-oxe-N-(5-phenyl-2-pyrimidinyl)spiro[isobenzoturan-1(3H),4"-piperidine]- 1'-carboxamide,
5-fluoro-3-oxo-N-(5-phenyl-2-pyrazinyl)spiro[iscbenzoturan-1(3H),4'-piperidine]-1'-carboxamide,
S-flucro-3-oxo-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,

50 3,4-dihydro-3-oxo-N-(5-phenyl-2-pyrazinyl)spiro{1H-2-benzopyran-1,4'-piperidine]-1'-carboxamide,
N-(&-benzoyl-2-pyrazinyl)-3,4-dihydro-3-oxospiro[1H-2-benzopyran-1,4'-piperidine]- 1 -carboxamide,
trans-N-(4-benzoylphenyl}-3"-oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-carboxamide,
trans-3'-oxo-N-{5-phenyl-2-pyrazinyl)spiro[cyclohexane-1,1'(3'H)-isobenzoluran]-4-carboxamide,
trans-3'-oxo-N-(1-phenyl-4-imidazolyl)spire[cyciohexane-1,1'(3'H)-isobenzofuran)-4-carboxamide,

55 trans-3'-oxo-N-{5-phenyl-2-pyrimidinyl)spiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-carboxamide,
trans-N-[1-(3,5-ditlucrophenyl}-4-imidazolyl]-3-oxospiro[cyctohexane-1,1'{3'H)-isobenzoluran]-4-carboxamide,
trans-3'-oxo-N-(5-phenyl-3-pyrazolyl}spiro[cyclohexane-1,1'(3'H)-ischenzoluran]-4-carboxamide,
trans-N-[1-(2-fluorophenyl)-4-imidazolyi]-3'-oxospiro[cyclohexane-1,1'(3'H)-isobenzoluran]-4-carboxamide,
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Io exane
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s- i X0~ ~(Sf§eny 2- pynmudmyl)spuro{él -azaiscbenzoluran- 1{3H) 1 cyclohexane] -4'-carboxamide,
1rans-N-[4-benzoyIphenyl} -3-oxospiro[5-azaisobenzoturan-1(3H),1-cyclohexane]-4'-carboxamide,
trans-N-(4-benzoylphenyl}-3-oxospiro[6-azaisobenzofuran-1 {3H),1'-cyclohexane}-4'-carboxamide,
N-[5-{4-hydroxyphenyl)-2-pyrazinyl)-3-oxospiro{isobenzofuran-1 {3H),4"-piperidine]- 1'-carboxamide,
N-[5-(3-hydroxyphenyl)-2-pyrazinyl]-3-oxospirofisobenzofuran-1 {3H).4"-piperidine]-1'-carboxamide,
4-fluoro-3-ox0-N-{5-phenyl-2-pyrimidinyl)spiroliscbenzofuran-1(3H),4'-piperidine}- 1'-carboxamide,
7-fluoro-3-ox0-N-(5-phenyl-2-pyrimidinyl)spiro|isobenzofuran-1(3H), 4" piperidine)-1 ‘.carboxamide,
6-ethyl-3-ox0-N-({5-phenyl-2-pyrazinylspiro[iscbenzofuran-1 {3H).4'-piperidine}-1'-carboxamide,
8-hydroxy-3-oxo-N-(5-phenyl-2-pyrazinyl)spirefiscbenzofuran-1 (3H).4'-piperidine]-1'-carboxamide,
trans-3-oxo-N-(5-pheny|-2-pyrimidinyl)spiro[5-azaisobenzofuran-1{3H) .1'-cyclohexane)-4'-carboxamide,
trans-N-15-(3-fluorophenyl)-2-pyrirmidiny}-3-oxospiro[5-azaisobenzofuran-1(3H).1 '.cyclohexane]-4'-carboxam-
ide,
trans-N-[5-(2-fluoropheny!l}-2-pyrimidinyl)-3-oxospiro[5- azaisobenzofuran-1(3H) 1 '-cyclohexane]-4'-carboxam-
ide,
trans-3-oxo-N-{4-phenyl-2-oxazolyl)spiro[5-azaisobenzofuran-1(3H), 1'-cyclohexane]-4'-carboxamide,
trans-N-{5-(2-methylphenyl)-2-pyrimidinyl)-3-oxospiro[5-azaisobenzofuran-1(3H), 1 '-gyciohexane}-4'-carboxam-
ide,
trans-N-{5-(3-methylphenyi}-2-pyrimidinyl]-3-oxospiro[5-azaisobenzofuran-1(3H), 1'-cyclo hexane]-4'-carboxam-
ide,
trans-N-[5-(3-fluoromethoxyphenyl)-2-pyrimidinyl)- 3-oxospiro[5-azaisobenzofuran-1(3H).1 '-cyclohexane]-4'"-car-
boxamide,
trans-N-[5-(3-flusramethylphenyl)-2-pyrimidinyl]- 3-oxospiro[5-azaisobenzofuran-1(3H).1 ‘-cyclohexane]-4'-car-

a

" boxamide,

trans-N-[5-(3- -flupro-5-methoxyphenyl)-2-pyrimidinyl]-3-oxospiro[5-azaisobenzoluran-1 (3H),1'-cyclohexane]-4'-
carboxamide,

trans-N-[5-(2-fluoro-5-methylphenyt)-2-pyrimidinyl]-3-oxospiro[5-azaisobenzofuran-1(3H), 1° cyciohexane] -4'-car-
boxamide,

trans-N-{4-{3-fluocromethoxyphenyl)-2-oxazolyl]-3-oxospiro]5-azaisobenzofuran-1 {3H},1'-cyclohexane]-4'-car-
boxamide,

trans-N-(5- (3-hydroxymethylphenyl)-2—pyrimidinyl]-3-oxospiro{5-azaisobenzo1uran-1{SH),‘I‘-cyclohexane]-4‘-car-
boxamide,

trans-N-[5-(3-hydroxyphenyi)-2-pyrimidiny|]-3-oxospiro[5-azaisobenzoturan-1(3H),1 ‘-cyclohexane]-4'-carboxam-
ide,

trans-3-oxo-N-(5-phenyl-2-pyrimidinyl)spiro[6-azaisobenzofuran-1(3H),1 ‘-cyclohexane]-4'-carboxamide,
trans-N-{5-(3-fluoromethytphenyl)-2-pyrimidinyi}-3-oxospiro[6-azaisobenz ofuran-1(3H),1 ‘-cyclohexane]-4'-car-
boxamide,

trans-N-[5-{3-flueromethoxyphenyl)-2-pyrimidiny]-3-oxospiro[6-azaisobenzofuran-1(3H),1 -cyclohexane]-4'-car-
boxamide,

trans-3-oxo-N-(6-phenyl-1,2,4-triazin-3-yl)spirc[6-azaisobenzofuran-1(3H),1 ‘-cyclohexane]-4'-carboxamide,
trans-N-{5-(2-difluoromethoxyphenyl)-3-pyrazolyl}-3-oxospiro[6-azaisobenzofuran-1(3H),.1 ‘-cyclohexane]-4'-car-
boxamide,

trans-N-[5-(3-difluorermethoxyphenyl)-3-pyrazolyl]-3-oxospiro[6-azaisobenzofuran-1 {3H),1-cyclohexane}-4'-car-
boxaride,

trans-N-{5-{3-fluoropheny!}-3-pyrazolyl]-3-oxospiro[8-azaisobenzofuran-1(3H),1 -cyclohexane]-4'-carboxamide,
trans-N-{5-(4-fluoropheny|)-3-pyrazolyl]- 3-oxospire[6-azaisobenzofuran-1(3H),1 .cyclohexane]-4'-carboxarmide,
trans-N-{4-benzoylphenyl)-3-oxaspirc[7-azaisobenzofuran-1{3H),1'-cyclohexane]-4'-carboxamide,
trans-N-[1-(3,5-difluorophenyl)-4-imidazolyl)-3-oxospiro[ 7-azaisobenzofuran-1(3H), 1-cyclohexane]-4'-carboxa-
mide,

trans-3-oxo-N-[2-phenyl-4-pyridyljspirc[7-azaisobenzofuran-1{3H),1-cyclohexane}-4-carboxamide,
trans-3-oxo-N-(1-phenyl-4-pyrazolyl)spiro[7-azaisobenzofuran-1{3H), 1-cyclohexane]-4'-carboxamide,
trans-3-0x0-N-(1-phenyl-3-pyrrolyl)spiro[7-azaisobenzofuran- 1(3H), 1'-cyclohexane]-4'-carboxarmnide,
trans-N-[1-(4-fluorophenyl)-3-pyrazolyl)- 3-oxospiro[ 7-azaisobenzofuran-1(3H),1-cycichexane}-4'-carboxamide,



25 3D 35 wherein Art represents aryl or heteroaryl which may be
substituted, the substituent being selected fromthe group consisting of
hal ogen, nitro, straight- or branched-chain Cl-6 al kyl, hal o(st rpg'cpf%m?r
branched-chain Cl-6 al kyl), hydr oxy(st'r1 ?'ght- or branched- chai n "C1:

al kyl), C3_6 cycloal kyl, straight- or branched-chain C2_6 al kenyl,
straight- or branched-chain Cl.6 al koxy, hal o(straight- or branched-chain
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br anched- gdaiaRx&N-(Sprehf@Xyricy . srb ks e Bl UTan0l3H) BIcpdishaRfle)chedibxdliad al koxy) ,
an an no @HnedRxyRi(L prehyd-3MEYIRYIRGE d-biddRAE Mt dnlt (F) $lchAinglihe)-s0tarkanghed- chai n
Cl-6 alkyl, an amino group which is di-substituted with identical or

di f f er ent rSkBakgRiz -prehyibRancdiad-yoabe atasobenadtliyi-1(3H)ST L pdcdilane) @Fcarboxamide.
branched-chain C2.7 al kanoyl and aryl; O represents a single bond or

car bonyB; ThE.cothboubt @ngm\W\ wiidblissses - (5-pradepengenid)ypinlidopogeraat G Opiparehkitner-
gr odp whiiehamiely. have a substituent selected fromthe group consisting of
hal ogen, straight- or branched-chain C .6 alkyl, hydroxy and straight- or
br anchéa- Tretrainpoudd o'@laiml k okiph is Weeeri (Zatiiubeasthy twitr[BF-Llphiem2rvégpirelisetepzofure- 4l d
met hi ne gf ®pridingl-iserb¥amidge t he sanme nmeani ngs as described hereinafter; a
salt or ester thereof, which conprises reacting a conpound of fornul avﬂ(lﬂ B
ArtB MR TegPmatynd 8f asn Bavhgh NP e -erp P er bt s aitow - ipxpprigis e R Ry B M AiReEh
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consi stj.ng of hal oge itro.  straight- or hranched-chain Cl 6 ! )
hal o( St aﬁgf_ﬁfng;gvgﬁ O e e el S h B S R T
or franched-chain ~ 6 al kenyl, straight- or branched-chain C, .6 al koxy,
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C _6 al kybdihbma-csbbam@bt - or branched-chain . 7 al Kanoyl, straight- or

branched-chain C2_7 al koxycarbonyl, a group of fornula: -QP-Ar2P, and an

opt i onalsl yhepdodipegided plaist 1, aingh ts-trans-3-oxo-N-{5-phenyl-2-pyrazinyl)spira{4-azaisobenzofuran-1(3H),1'-cy-
.30 clohexane)-4'-carboxamide.

24, The compound of claim 1, which is trans-N-[5-(3-fluorophenyl)-2-pyrimidinyl}-3-oxospiro[S-azaisobenzoluran-1
{3H),1"-cyclohexane]-4'-carboxamide.

35 25. The compound of claim 1, which is trans-N-[5-(2-flucrophenyl)-2-pyrimidinyl]-3-oxospiro[5-azaiscbenzofuran-1
{3H).1"-cyclohexanel-4'-carboxamide,

26. The compound of claim 1, which is trans-N-[1-(3,5-difluorophenyl)-4-imidazolyl}-3-oxospiro[7-azaiscbenzoturan-

1{3H}.1'-cyclohexane]-4'-carboxamide.
40

27. The compeound of claim 1, which is trans-3-oxo-N-(1-phenyl-4-pyrazolyl)spiro[4-azaisobenzofuran-1(3H) 1'-cy-
clochexane)-4'-carboxamide.

28. The compound of claim 1, which is trans-3-oxo-N-{1-phenyl-3-pyrazolyl)spiro][6-azaisobenzoturan-1(3H),1'-cy-
45 clohexane]-4'-carboxamide.

29. The compound of claim 1, which is trans-3-oxo0-N-{2-phenyl-1,2.3-triazol-4-yl)spiro[6-azaisobenzoluran-1{3H}, 1'-
cyclohexane}-4'-carboxamide.

50 30. A process for producing a compound af the general formula (I-1).

55



or branched-chain C2.6 al kyl ene optionally substituted with oxo,

~hydr oxy(strai ght- or branched-chain Cl1.6 al kyl) or carboxyl group; Ar2P
represents aryl or heteroaryl which may be substituted, the subslgfﬁﬁﬂm4
bei ng selected fromthe group con- sistdlA8 of hal ogen, cyano, straight- or
branched-chain Cl.6 al kyl, hal o(straight- or branched-chain Cl.6 alkyl),
straight- or branched-chain Cl.6 al koxy, hal o(straight- or branched-chain
C, .6 al koxy), an am no group which is di- substituted with identical or
different straight- or branched-chain Cl1.6 al kyl, straight- or
branched-chain C2_7 al- kanoyl, aryl, asd an optionally protected,

hydr oxy(strai ght- or branched-chain Cl1.4 al kyl), hydroxy or an am no group
which is nmono-substituted with a £xai ght< or branched-chain C1_6 al kyl: OP
represents a single bond or optioné%ﬁ?gproﬁécted carbonyl; wth a
carboxylic acid of the general fornulla (VI): -146 13 FEB 2004 COOH is 20 25
so wherein n represents 0 or 1; t, Ny _and m/represeqq_hndependently
nitrogen atom or mnethine group whifch nay have a substituent selected from
the group consisting of halogen, sftraight- or branched-chain d -, alkyl,
striai ght- or branched-chain Cl gl ko and optionally protected hydroxy,
where at | east two of thenlr@ﬁ?e 1 the said nethine group; Y represents

i mno which may be substituted w {jh stiiéght- or branched-chain C _6 al kyl,

or oxygen atom or a reactiyg dellivati t hereof to provide a conpound of
the general fornula (1V-2): ( wV-#C¥,B540 45 so wherein ArlP, n, t, u, v,
w afd Y have the sane neani ngs as descri bed above; optionally followed by
elimnation of a protecting group. 32. Neuropeptide Y receptor antagoni st

whi ch Con\;[vr%ire?nsArare%%s n%%pyqorgglerto% wgﬁpﬁg)ﬁ!e st&qim}éh,@he(shgs'mubht being selected from the group

consisting of halogen, nitro, straight- or branched-chain Cq.4 alkyl, halo(straight- or brar.\ched-chain Cie al‘kyl),
20 hydroxy(straight- or branched-chain Cq.g alkyl). Ca.g cycloalkyl, straight- or branched-chain Co.g alkenyl, s1.ra|ght-
or branched-chain Cq_g alkoxy, halo(straight- or branched-chain C,.g alkoxy), straight- gr branched-chain Cy.g
alkylthio, carboxyl, straight- or branched-chain C,.; alkanoyl, straight- or branched-chain C,. alkoxycarbonyi,
straight- or branched-chain C, ¢ alkylene optionally substituted with oxo, and a group represented by formula of
-Q-Ar2; N
25 Ar2 represents aryl or heleroaryl which may be substiluted, the substituent being selected from the group consisting
of halogen, cyano, straight- or branched-chain C,_g alkyl, halo(straight- or branched-chain C,.¢ alkyl). !fuydroxy
(straight- or branched-chain Cy.g &lkyl), hydroxy, straight- or branched-chain C.g alkoxy, halo(stra:ght— of
branched-chain C,_ alkoxy), an amino group which is mono-substituted with a straight- or t_)ranched-chaln .C1-s
alkyl, an amino group which is di-substituled with identical or different straight- or branched-chain G, ¢ alkyl straight-
30 or branched chain C,.; alkanoy! and aryl;
Q represents a single bond or carbonyl; .
T U, V and W represent independently nitrogen atom or methine group which may have a substituent selected
from the group consisting of halogen, straight- or branched-chain C.g alkyl, hydroxy and straight- or branched-
chain C,.g alkoxy, where at least two of them represent the said methine group;
35 n and Y have the same meanings as described hereinafler;
a salt or ester thereot, which comprises reacting a compound of the general tormula (}):

9] .
40 3
AL O ——( an
- e
' N A&r
B
45 wherein Ar1P represents aryl or heteroaryl which may be substituted, the substituent being selected from the greup

consisting of halogen, nitro, straight- or branched-chain C,_g alkyl, halo(straight- or branched-chain C1-5_ alkyly,
C ¢ Cycloalkyl, straight- or branched-chain Cy ¢ alkenyl, straight- or branched-chain C, ¢ alkoxy, .halo(stranghl- or
branched-chain C, g alkoxy), straight- or branched-chain C,_g alkylthio, straight- or branched-chain C,. aikar_\oyl,
straight- or branched-chain C,.; alkoxycarbonyl, a group of formuia: -QP-Aree, and an oplionally protgcted, straight-
50 or branched-chain C g alkylene optionally substituted with oxo, hydroxy{straight- or branched-chain C, g alkyl} or
carboxy! group;
Ar?p represents aryl or heteroaryl which may be substituted, the substituent being selected from 1he group con-
sisting of halogen, cyano, straight- or branched-chain C,g alkyl, halo{straight- or branchled-cham Ca-_e a'lkyl?,
straight- or branched-chain C,.g alkoxy, halo(straight- or branched-chain C, ¢ alkoxy), an amino group which is di-
35 substituted with identical or different siraighl- or branched-chain C,_g alkyl, straight- or branched-chain Cs.z .al-
kanoyl, ary!, and an oplicnally proiected, hydroxy(straight- or branched-chain C..g alkyl}, hydroxy or an aminc
group which is mono-substituted with a slraight- or branched-chain C,_g alkyl;
Ar? represents phenyl which may be substituted by halogen or nitro;



(1) 55 5 10 15 20 25 30 -147 13 FEB ?Q(4 wherein AT' represents aryl or

het eroaryl which maybe substituted, the substituent being selected fromthe
group consisting of halogen, nitro, straight- or branched-chai A Jcht 2004

al kyl , hato(straight- or branched-chai mrlé4- 6 al kyl); hydroxy(straight- or
branched-chain Cl-6 al kyl), C3-6 cycloal kyl, straight- or branched-chain
C2.6 al kenyl, straight- or branched-chain O ., alkoxy, halo(siraighl- or

branched-chain Cl, 6 al ko straight- or branched-chain CL.6 alkylthio,
car boxyl ﬁﬁ prcesnﬁrgﬁi §'nf%errm§§éﬁ%ﬁ%néﬁy&%%?cﬁlﬂ&ﬁb?nygl kanoyl , straight- or
branched-chain " cl'ony arbonyl, straight- or branched-chain C2.6

al kyl ene optionally substituted with oxo, and a group represented by
foryrula of -0-Ar2; Are represents aryl or heteroaryl which may be
substituted, the substituent beifg selected fromthe group consisting of
hal ogen, cyano, straight- or br hed-chain Cl.6 al kyl, halo(straight- or
branched-chain Cl-6 al kyl), droxy™ (straight- or branched-chain Cl.6

al kyl), hydroxy, straight- or| branched-chain Cl.6 al koxy, hal o(straight- or
br aached-chain Cl1.6 al kox¥), apno group which is nono-substituted with
strai ght- or branched- cirai ; @yl, an am no grouF) \gfi chis

di -substituted with identical]| or dififerent straight- bHpr anched- chain C1-6
al kyl, straight- or Qranhe -cha%? al kanoyl and aryl; n represents 0
or 1; Qrepresents a Singk il yor cargonyl; T. UV and Wrepresent

i ndependent |y nitrogen atom or nefhine group which may have a substituent
selected fromthe group consisting of halogen, straight- or branched-
chain d.,, alkyl, hydroxy and straight- or branched- chain C7-6 al koxy,
wher e at wheastn remseseatk Othem represent the said net hine group; X represents
met hi ne drv. patovogeresentyndepgderdfe pitreged atbm or mithicdoremmyvhisemeulizse & substgidntwpledied from
st rAi ght -thogrodpreaptisiiagioldialap et €RISB! ail thgchedmhain Ry gallyl. straioidadr brapthedahiaierCts BPY of
as an acti"gerichryy edieeipd hydmay. wixie gldrapiiiwg ¢ftheyraprpsenttthresatdreeiiingdmuP:of  bul i mi a,
obesity O:F reRIF SRS ELBE WHTNTPEY OB AEaIHEY WincHRBBUN reBT et A ndera i o PEPFRAIY

o provide a compound of formula (IV-1):
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wherein AP, n, 1, u, v, w and Y have the same meanings as described above;
optionaily followed by elimination of a protecting group.
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31. A process for producing a compound of the genera! formula (I-2):
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(1) (1)
be substi
of hal ogen, nitro, straight- or branched-chain Cl.6 al kyl, hal o(straight-
or branched-chain Cl-6al kyl), hydroxy(d#fai ght- or branched-chai b 3GERGe)Y
al kyl), C3_6 cycloal kyl, straight- or branched-chain C2.6 al kenyl,

strai ght -
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wherein Ar? represents ary! or heteroaryl which may be substituted, the subslituent being selected from the group
consisting of halogen, nitro, straight- or branched-chain C.g alkyl, halo(straight- or branched-chain Cig al.kyt),
hydroxy(straight- or branched-chain C, g alkyl), C.g cycloalkyl, straight- or branched-chain Cy.g alkenyl, st‘ra:ght-
or branched-chain C,.g alkoxy, halo(straight- or branched-chain C,.g alkoxy), straight- or branched-chain Cq.¢
alkylthio, carboxyl, straight- or branched-chain C,., alkanoyl, straight- or branched-chain C,., alkoxycarbonyl,
straight- or branched-chain C,_ ¢ alkylene optionally substituted with oxo, and a group represented by formula of
-Q-Ar?: ‘ N
Ar2 represents aryl or heteroaryl which may be substituted, the subsiituent being selected from the group consisting
of halogen, cyano, straight- or branched-chain C,.g alkyl, halo(straight- or branched-chain Cy.g alkyl}, i_wydroxy
(straight- or branched-chain Cy.g alkyl), hydroxy, straight- or branched-chain C,.g alkoxy, halo(s1ra|ght- or
branched-chain C,_g alkoxy), an amino group which is mono-substituled with a straight- or branchgd-cham Cis
alkyl, an amino group which is di-substituted with identical or different straight- or branched-chain C, ¢ atkyl,
straight- or branched-chain C,_; alkanoyl and aryl;

Q represents a single bond or carbonyl; 7

T. U, V and W represent independently nitrogen atom or methine group which may have a substituent selected
from the group consisting of halogen, straight- or branched-chain C,.g glkyl, hydroxy and straight- or branched-
chain C,.¢ atkoxy, where at least two of them represent the said methine group;

n and Y have the same meanings as described hereinatter;

a salt or ester thereof, which comprises reacling a compound of formula (V):

Ar'P— NH, v)

wherein ArP represents aryi or heteroaryl which may be substituted, the substituent being selected from the group
consisting of halogen, nitro, straight- or branched-chain Cq.g akkyl, halo(straight- or branched-chain C'l-ﬁ alkyl),
C,.g cycloalkyl, straight- or branched-chain C,_¢ alkeny!, siraight- or branched-chain C,_g alkoxy, halo{straight- or
branched-chain C,_g alkoxy), straight- or branched-chain C,_g alkylihio, straight- or branched-chain C,.7 alkapoyl,
straight- or branched-chain C,.; alkoxycarbonyl, a group of formula: -QP-Ar2p, and an optionally protected, straight-
or branched-chain C, ¢ alkylene oplionally substituted with oxo, hydroxy(straight- or branched-chain C, g alkyl) or
carboxyl group,

Arer represents aryl or heleroaryt which may be substituted, the substituent being selected from the group con-
sisting of halogen, cyano, straight- or branched-chain C4.g alkyl, halo{straight- or branched-chain C1,_6 allkyl?,
straight- or branched-chain C,_g alkoxy, halo(straight- or branched-chain C, ¢ alkoxy), an amino group which is di-
substituted with identical or different siraight- or branched-chain C, g alkyl, straight- or branched-chain Co4 .al-
kanoyl, ary!, and an optionally protected, hydroxy(straight- or branched-chain C,.g alkyly, hydroxy or an amino
group which is mono-substituted with a straight- or branched-chain Cy g alkyk

QP represents a single bond or optionally protected carbonyl;

with a carboxylic acid of the general formula (V).



40 45 50 fromthe group consisting of hal ogen, straight- or branched-chain
Cl 6. al kyl, hydroxy or straight- or branched-chain Cl-6 afkoxy, where at

| east two of themrepresent the said nethine group: X represents nethine or
nitrogen; Y represents imno which may Bé6substituted with straightt36EB 2004
branched-chain Cl.6 al kyl, or oxygen; a salt or ester thereof as an active
ingredient. 34. A pharnaceutical conposition conprising a conpound
according to any of claims 1 to 29 together with a phar- maceutically
acceptabl e additive. 35. Use of a cqg& d according to any of clains 1 to
29 for the preparation of a nedi cane or use in the treatnment of

cardi ovascul ar disorders: central nefvous system di sorders, netabolic

di sgases, sexual and reproductive 4 function: gastro-intestinal notility
di sorder, respiratory disorder, i at i on or glaucoma. 36. Use according
to claim35, wherein the nedi cane for use in the treatnment of bulim a,
obesity or diabetes. 37. Ac t he general fO(qmba (VI-1): COON
(VI-1) wherein 1, u7 v and wW'repr¥ Yi ndependent |y nitrogen atom or

met ld ne group which nmay have a substilyent selected fromthe group

consi sting of hal ogen, strafgﬁtv/g; gm ed-chain Cl-6 al kyl, straight- or
branched-chain Cl.6 al koxy any dptt allg prot ect ed hydroxy, where at

| east two of themrepresent the said nethine group. 38. The conpound of the
present product claim1, which is

t r ams- 3- Ox@erbln ((\Deppdzeny b o2- pyri m di nyl ) spi r oj 4- azai soben-

zof ur an- 1¢,3H) gnli'wreyakahrexanehtitrogar doxa metae g3% whith enag tavp e surbdtiiodnt deleged irom
present prredmstp colsaiing df halwden Giraigts- or branched-chain C, g alky!. straight- or branched-chain C, ¢ alkoxy

t r ans- N- 15nq Shtipnsthhybipheiiybipxydehgyarat fepat iwaypl therB repsesrsipling eaid methine group;

[ 5- azai soena@esfetls Mrnd whicBiH)ay B¢ substitiesivati strpighl- 4t brapgireldeRamt dealkvid o oxyaqealednpound
of fhe pr @S@ﬁ:pclip? driiviive RETAR! A PTovidgigicerppoprd of the general formula (1V-2):

trans- 3- oxo- N- ( 5- phenyl - 2- pyri m di nyl ) spi ro[ 6- azai soben- zof uran- |

(3H), 1' -cycl ohexane] -4' -car boxam de. 41. The conpound of the present
product claim1: which is H
trag§-3-oxo-N-(1-phenyI-4-pyrazejy|)skiro[?-azaisobenzo-
turan-1(3H), | ' -cycl ohexane] - 4' - CakpoXxaim ge'r42. The conpound of the present
product claim1l, which is

Trans- N-[ 1- (3-fl uor ophenyl) - 4- pyr gxof yf] - 3- oxospi r o[ 4- aza-

i sobenzofuran-1(3H).1 '-cycl ohexé A' - car boxam de. 43. The conpound of
t hespresent product claim1l, whi

trans-N-[ 1- (2-fl uorophenyt)-3-p >yl ] - 3- oxospi ro[ 6- aza-
isobenzofuran-l(SkD,l'-cy%P’ e - car boxami de. { 1v-2)

N4

35 VQ

wherein Ar'P, n 1, u, v, w and Y have the same meanings as described above;
40 optionally {ollowed by elimination of a prolecting group.

32. Neuropeplide Y recepior antagonist which contains a compound of the general formula (1}
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wherein Ar? represents ary! or heleroaryl which may be substituted, the substituent being selecied fromthe group
consisting of halogen, nitro, straight- or branched-chain C,.5 alkyl, halo(straight- or branched-chain C,_g alkyl),
hydroxy(straight- or branched-chain C, ¢ alkyl), C4.¢ cycloalkyl, straight- or branched-chain C, g alkenyl, siraight-
or branched-chain C,_, alkoxy, halo(straight- or branched-chain C, g alkoxy}, straight- or branched-chain C, g
alkylthio, carboxyl, siraight- or branched-chain C,_; alkanoyl, straight- or branched-chain C,_, alkoxycarbonyt,
straight- or branched-chain C,_ ¢ alkylene optionally substiiuted with oxe, and a group represented by formula of
-Q-Ar2;

Ar2 represents aryl or heteroaryl which may be substituted, the substituent being selected from the group consisting
of halogen, cyano, straight- or branched-chain C,.¢ alkyl, hale(straight- or branched-chain C,_ ¢ alkyl), hydroxy
{straight- or branched-chain C,g alkyl), hydroxy, sltraight- or branched-chain C, g alkoxy, halo{straighi- or
branched-chain C,_g alkoxy), an amino group which is mono-substituted with straight- or branched-chain C, ¢ alkyl.
an amino group which is di-substituied with identical or different straight- or branched-chain C, ¢ alkyl, straighi- or
branched-chain C,.; alkanoyl and aryl;

nrepresents O or 1;

Q represents a single bond or carhonyi;

T, U, V and W represent independently nitrogen atom or methine group which may have a substituent selected
from the group consisting of halogen, straight- or branched- chain C, g alkyl, hydroxy and straight- or branched-
chain C, g 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 straight- or branched-chain C,_g alky!, or oxygen;

a salt or ester thereof as an active ingredient.

An agent for use in the treatment of bulimia, obesity or diabetes which contains a compound of the general formula

n:

H
0 N
Y ~Ar]
X
(I)
T
lIJ.’/' i Y
V.Q- ,l%
Wl (CHz)n O

wherein Arl represents aryl or heteroaryl which may be subslituted, the substituent being selected from the group
consisting of halogen, nitro, straight- or branched-chain C4g alkyl, halo{straight- or branched-chain C,_galkyl},
hydroxy(straight- or branched-chain C, g alkyl), Ca. cycloalkyl, straight- or branched-chain C,.¢ alkenyl, straight-
or branched-chain C, ¢ alkoxy, halo(straight- or branched-chain C,_g alkoxy), straight- or branched-chain C, g
alkylihio, carboxyl, siraight- or branched-chain C,., alkanoyl, straight- or branched-chain C,_; alkoxycarbonyl,
straight- or branched-chain C, ¢ alkylene optionally substituted with oxo, and a group represented by formula of
-Q-Ar2;

Ar2 represents aryl or heteroaryl which may be substituted, the substituent being selected from the greup consisting
of halogen, cyano, siraight- or branched-chain C, ¢ alkyl, halo{straight- or branched-chain C,.g alkyl), hydroxy
(straight- or branched- chain C, g alkyl), hydroxy, straight- or branched-chain C,; alkoxy, halo(straight- or
branched-chain C,.¢ alkoxy), an amino group which is mono-substituted with a straight- or branched-chain C, ¢
alkyl, an amine group which is di-substituled with identical or different straight- or branched-chain C, g alkyl, slraight
or branched chain C,_; alkanoyl and aryt;

n represenis D or 1;

Q represents a single bond or carbonyl;

T. U, V and W represent independenily nitrogen alom or methine group which may have a substituent selected
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from the group consisting of halogen, straight- or branched-chain C,_g alkyl, hydroxy or straight- or branched-chain
C4.g alkoxy, where at least iwo of them represent the said methine group;

X represents methine or nilrogen;

Y represents imino which may be substituled with siraight- or branched-chain C,.g atkyl, or oxygen;

a salt or esterthereof as an aclive ingredient.

A pharmaceutical composition comprising a compound according to any of claims 1 1o 29 together with a phar-
maceutically acceplable additive.

Use of a compound according to any of claims 1 io 29 for the preparation of a medicament for use in the treatment
of cardiovascular disorders, central nervous system disorders, metabolic diseases, sexual and reproductive dys-
function, gastro-intestinal molility disorder, respiratory disorder, inflammation or glaucoma,

Use according 1o claim 35, wherein the medicament is for use in the treatment of bulimia, obesity or diabetes.

A compound of the general formula (VI-1):

COOH

=t (VI-1)

wherein 1, u. v and w represent independently nitrogen atom or methine group which may have a substituent
selected from the group consisting of halogen, straight- or branched-chain C, ; alkyl, straight- or branched-chain
C,.s alkoxy and optionally protected hydroxy, where af least two of them represent the said methine group.

The compound of the present product claim 1, which is trans-3-oxo-N-(5-phenyl-2-pyrimidinyl}spiro[4-azaisoben-
zofuran-1{3H),1"-cyclohexane}-4'-carboxamide.

The compeund of the present product claim 1, which is trans-N-[5-(2-methylphenyl)-2-pyrimidinyl)-3-oxospiro
[5-azaisobenzoluran-1{3H},1-cyclohexane]-4'-carboxamide.

The compound of the present product claim 1, which s trans-3-oxo-N-(5-phenyl-2-pyrimidinyl)spiro[6-azaiscben-
zofuran-1{3H),1'-cyclohexane)-4'-carboxamide.

The compound of the present product claim 1, which is trans-3-oxo-N-{1 -phenyl-4-pyrazolyl)spirof7-azaisobenzo-
{furan-1(3H),1"-cyclohexane]-4'-carboxamide.

The compound of the present product claim 1, which is trans-N-[1-(3-{luorophenyl)-4-pyrazolyl]-3-oxospiro[4-aza-
isobenzofuran-1(3H).1'-cyclohexane]-4'-carboxamide.

The compound of the present product claim 1, which is trans-N-{1 -(2-fluorophenyl)-3-pyrazolyl}-3-cxospiro[6-aza-
isobenzofuran-1(3H),1'-cyclohexane]-4'-carboxamide.





