WD 2004/ 002986 PCT/JP2003/008161 1 DESCRI PTI ON NOVEL BENzZI M DAZOLE

DERI VATI VES 5 Technical Field The present invention is useful in nmedical
fields. IwWOwwovm2ebet ail, novel benzim dazol e derivati ve®CafiPedegogriesent

i nventi on have an effect as neuropeptide Y receptor antagonists and are
useful as agents for the treatnent of jyvarious kinds of 10 cardi ovascul ar

di sorders, central nervous systemdisorders, netabolic diseases and the

l'i ke. Background Art Neuropeptide Y (hereinafter referred to as NPY), a 15
peptide consisting of 36 am no agiggprMpsidyrst isolated from porcine
brain by Tatenoto et al in 1982 (NATURE vol. 296, p. 659(1982)). NPY is
widely distributed in central nervous system and peri pheral nervous
system and plays various roles as one of the nbst abundant peptides in

t he nervausvsy BENLIMITRZGIE iBERINRATEVRS as an orexi geni ¢ substance in the
central nervous system and markedly pronotes fat accunul ation via the

medi ati on of secretion of various hornones or the action of the nervous
system It is known that continuous intracerebroventricular admnistration
of NPY i nmlé%l%bsﬁ%/l‘%md insulin resistance 25 due to these actions

(1 NTERNATI ONAL NAL OF OBESI T

L |
vol . 133, p. 175 Q;)S%’:ﬁsenitt 1P¥en§|1§\éof(_né@%e%ﬁ%ﬁ%&%%ﬁ%a%?ﬁ%ﬁﬁ' ggtl ons such

as depres et 1 HSBRd C thm
cont ol aRGEeae PREL oy R bLRPIREM ol SN e fRARILL Sof SR L ESeREY

2004/ 0029%8@&5%&% HOREGFL ¢ t2a S NEIRSDEBNCE revelpth; apt36dd{4998) ) .
Furthernore, in the
and are useful as agents for the treatment of various kinds of
10 cardiovascular disorders, central nervous system disorders,

metabolic diseases and the like.

Background Art
Neuropeptide Y (hereinafter referred to as NPY), a
15 peptide consisting of 36 amino acids, was first isolated from
porcine brain by Tatemoto et al in 1982 (NATURE, vol. 296, p.
659(1982)). NPY is widely distributed in central nervous
system and peripheral nervous system, and plays various roles
as one of the most abundant peptides in the nervous system. That
20 is, NPY acts as an orexigenic substance in the central nervous
system and markedly promotes fat accumulation via the mediation
of secretion of various hormones or the action of the nervous
system. It is known that continuous intracerebroventricular
‘administration of NPY induces obesity and insulin resistance
95 due to these actions (INTERNATIONAL JOUNAL OF OBESITY, vol.l9,
p.517(1995); Endocrinology, vol.1l33, p.1753(1993)). It is
also known that NPY has central actions such as depression,
anxiety, schizophrenia, pain, dementia, circadian rhythm

control and the like (DRUGS, vol.52, p.371(1996); THE JOURNAL



peri phery, NPY coexists with norepinephrine in synpathetic-nerve termnals
and is related to the tonicity of the synpathetic nervous system It is
known t hawopeed/@bkescal 5 adm ni stration of NPY causes va®eTORIWBMHEt6lon and
enhances the activities of other vasoconstrictive substances such as

nor epi nephrine (BRI TISH JOURNAL OF PHARMACOLOGY, vol .95, p.419(1988)). It
Is also reported that NPY could participate in the devel opnent of cardiac
hypertrophy as a result of the 10 synpathetic stinmulation (PROCEED NG

NATI ONAL §§§¥y20 he ; gt hand,
it is repW%Ws A:fso [ %/ ﬁm(pl In the gg@%ﬁ%ﬁ%ﬁ‘%n%& gﬁéo
sexual hOﬁQPE?ﬁeﬁ pd gr qih hoewRae stsSexupd thehaviodepaéphafimeauct ine
function, gastro-intestinal 15 nmotility, bronchoconstriction, inflammation
and al cohgimpathéenenner(e! HrmGENCENA dls. 551apeaam§ﬁﬂﬁnkpnIHEt&CURNAL OF
ALLERGY AND | MVUNOLOGY, vol. 101, p.S345(1998); NATURE, vol. 396,

p. 366(1998he. sYﬁyahhstacvmﬁr@QWSoSY@mgmnadalG@l&apwéftbétspeﬁénhﬁrﬁé 20

from NPY binding to the NPY receptors, to sone of which_other NPY related
pepti des aﬁwaasﬁaaﬁéafu%NW GRS DR TESOAINS tTiGticarrd enhanses e

known t hat hes har coI ical effects.of .NPY ar.e nedl ed b t actlon
of at Iea?F FV§ té% 'tNaBPcﬁPFEEﬁFt% VRergiet} tanc erac |o%§

(TRENDS | N, 25, Hggggggmg;%gﬂzgom%%(épsa@@ARMAtchwfpo%gd shat the

central ted Y1 receptor include remarkabl e orexigenic

effect ( BNROoRRLYSBPFY, I”@'lsﬂ-%lsoprgﬁaﬂ:éagﬁhat EROGRBUNA Pe¥tivebatél,
p.1011(20 0)) Further, NPY Y1 receptor is reported to be WO 2004/ 002986

PCT/ JPZOO%OEBéGdevélémmt/eIE icamibace hypand rophy (dATAUREswd oS ghe
p. 528(1993);

10 sympathetlc stimulation (PROCEEDING NATIONAL ACADEMIC SCIENCE
USA, vol.97, p.1595(2000))

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

15 motility, bronchoconstriction, inflammation and alcohol
preference (LIFE SCIENCE, vol.55, p.551(1994); THE JOURNAL OF
ALLERGY AND IMMUNOLOGY, vol.101, p.S345(1998); NATURE, vol.396,
p.366(1998)). '

NPY has a variety of pharmacological effects resulting

20 from NPY binding to the NPY receptors, to some of which other
NPY related peptides including peptide YY and pancreatic
polypeptide also bind. It is known that these pharmacological
effects of NPY are mediated by the action of at least five
receptors with or without synergistic interactions (TRENDS IN

25 NEUROSCIENCE, vol.20, p.294(1997)).

It is reported that the central effects mediated by NPY
Y1 receptor include remarkable orexigenic effect
(ENDOCRINOLOGY, vol.137, p.3177(1996); ENDOCRINOLOGY, vol.141,

p.1011(2000)). Further, NPY Yl receptor is reported to be



BRAI N RESEARCH, vol .859, p.361(2000). In addition, the pressor effect

nmedi ated by the strong vasoconstrictor action in the periphery is also
report ed WBBBB/WBIBSERS, vol. 362, p. 192(1995); 5 NATURETNEDIoSDISEs1 vol . 4
p. 722(1998)). It is known that the effects nedi ated by NPY Y2 receptor
include an inhibitory effect on the rejease of various neurotransmtters

I n the synpathetic nerve endings (BRI TISH JOURNAL OF PHARMVACOLQOGY,

vol . 102, p 41(1991); SYNAPSE, vol.2, 10 p. 299 (1988)) . In periphery, NPY

Y2 causesy ;%éiac_ulo Qielegoaﬂa pasAe( NREUKAS Gs&eﬁgag O%ihag\gk ggsﬁ;vi a the

control ease various neurotransmttérs ( THE

PHARMACO-%KIM&S@Q%&RI WeNT 86 9 THERAPELIA 68) . ol a&@itl@nSG:?!(elﬁQé)simBRl TI SH
JOURNAL OF PHARMACOLOGY, vol. 100, p. 190(1990)). Inhibition of 15

l'i pol ysi seffieati pedtatedsbgsthe aksongnuanoCENBOCRENGECS¥Eiouoinl8he
p.1970(1992)). Further, inhibition of ion secretion in the
gastro-i npeStLPharYtJrSa@i‘SPS?e@@miletdeﬁF}EWLﬂTSﬂRﬁ@JF@M@@; PPHARKARRE OEY,

vol . 101, 247 1990%?: On the ot her hand9 Islg effect on the central
nervous sYATHRE: MEPLLINE. sﬁ% 4s Reddr{1298)dnxiety and the like are al so

known. (BRA| N :QE?I 1s °8V\r4f%8at%ﬁa}tlep %98%%6 a%P-&I Qf%gpé"&lz }‘gt:eptor

p. 359(1998)). recep s nain

brai nst em; gad,,Reardy a&%ﬂl% Igteeffeckheoﬂ e&weatf@ﬂeaéebldpdvam%ﬁ%ure and
heart rate (THE JOURNAL MACOLOGY AND 25 EXPERI MENTAL THERAPEUTI CS,

vol . 258, ﬁeﬁ%&ﬁ:i:&ﬂﬂ;)nltEEEEl DESthevg!gmp&irhelai545(e£980)ahdihgsi $BRIFESKNOWN
that NPYY3 is involved in the control of catechol anine secretion in

adr enal gUaHENAIHE‘ PHARALIOLOG YPHARVACOR OGY . ANOL EXPERISVENEPSE , THMBRAREUTI CS,
vol . 244, 468&1988) LI FE SCI ENCE, vol .50, p.PL7(1992)). WO 2004/002986
PCT/ JF‘QOOB/ 80814288) )N peripbeptorNBAY 21FESeF CPRSEY LEGAOPAE P4gOC

vessel or vas deferens directly or via the control of release
of various neurotransmitters (THE JOURNAL OF PHARMACOLOGY AND
EXPERIMENTAL THERAPEUTICS, vol.261, p.863(1992); BRITISH
JOURNAL OF PHARMACOLOGY, vol.100, p.190(1990)). Inhibition of

15 1lipolysis in adipose tissues is also known (ENDOCRINOLOGY,
vol.131, p.1970(1992)). Further, inhibition of ion secretion
in the gastro-intestinal tract is reported (BRITISH JOURNAL OF
PHARMACOLOGY, vol.101l, p.247(1990)). On the other hand, the
effect on the central nervous sirstem functions such as memory,

20 anxiety and the like are also known. (BRAIN RESEARCH, vol.503,
p.73(1989); PEPTIDES, vol.19, p.359(1998)).

It is reported that NPY Y3 receptor exists mainly in
brainstem and heart and is related to the regulation of blood
pressure and heart rate (THE JOURNAL OF PHARMACOLOGY AND

25 EXPERIMENTAL THERAPEUTICS, vol.258, p.633(1991); PEPTIDES,
vol.ll, p.545(1990)). It is also knowﬁ that NPY ¥3 is involved
in the control of catecholamine secretion in adrenal gland (THE
JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, vol.244,

p-468(1988); LIFE SCIENCE, vol.50, p.PL7(1992)).



pol ypeptide in particular.' As for the pharmacol ogi cal effects of NPY Y4,

I nhi bition of pancreatic exocrine secretion and gastro-intestinal notility
I S reportwo 20@ABTREENTEROLOGY, 5 vol .85, p.1411(1983)). PEWIPLI®B/N0SI161 | S
reported that NPY enhances the secretion of sexual hornmones in the central
nervous system ( ENDOCRI NOLOGY, vol .14, p.5171(1999)). As for the effects
nmedi ated by NPY Y5 receptor, fat accunulation effects including orexigenic
effect are prominent 10 (NATURE, vol. 382, p. 168(1996); AMERI CAN JOURNAL

CF PHYSI CLOGY, ok 27, R BIAPBC1099) Jnubh iak ey oRLi elahBabatle NPY Y5

receptor nedi ates sone ects, such as seil zur eprlepsy, or pain

and nor p%&f@%&hﬂ&é\&@i paYEREANEY . aNdls tie: eR8iRIrmRicolddicadl apsehyshm
( NATURE NEDI ,vol. 3, 15 p. 761(1997);P EDI NG NATI ONAL ACADEM C

SCI ENCE USA, NP@l ¥26, inhibdFlidnl 999)pandie €l iNdko €Fi mEARMAEELOGY AND
EXPERI MENTAL THERAPEUTI CS, vol . 284, p.633(1998); THE JOURNAL OF
NEURCSC ESlgEEroeinRést pnal6 MAUEMLY | Asadehnamied di GASEROENEEREEOGK

hypogli cem ¢ effect in the periphery are reported 20 (BRI TI SH JOURNAL OF
PHARMECOLYEY; 85| P-1Ad1 (3.98395(-199Br theRpodlk NER oB¢POoFded Jgrat NPY

.3018(1998)). NPY is_al d h iac h h
Cesul - of SEREPEO RN BEPEStLERaI CATYOR N BACHEED M RATP AL AEABERPC.
SU ENCE U§§ﬁ5§$'6§§RgcﬁﬁééﬂéG§?09911143§ §h§19&?§§ §)9L NPY are expressed

when NPY t receptors in'the central or peripheral nervous
system  Ther ef ggesotrhaactd Ore@f s NR¥aganehe bpr euantesl bycepeeski ngaitt s

bi nding to NPY receptors . For this reason, it is expected that substances
ant agoni zacbtifMubbandong ffedNYinedtediogsomneyidenis effilecWd 040002886
PCT/ JP2003/ 008161 5 for the prophylaxis or treatnent of various di seases
rel attd (NATURE, vol. 382, p.168(1996); AMERICAN JOURNAL OF PHYSIOLOGY,
vol.277, p.-R1428(1999)). It is also reéorted that the NPY ¥5
receptor mediates some CNS effects, such as seizure and epilepsy,
or pain and morphine withdrawal symptoms, and the control of
circadian rhythm (NATURE MEDICINE, vol.3,
15 p.761(1997);PROCEEDING NATIONAL ACADEMIC SCIENCE USA, vol.96,
p.13518(1999); THE JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL
THERAPEUTICS, vol.284, p.633(1998); THE JOURNAL OF
NEUROSCIENCE, vol.21, p.5367(2001). In addition, diuresis
effect and hypoglicemic effect in the periphery are reported
20 (BRITISH JOURNAL OF PHARMACOLOGY, vol. 120, p.1335(1998);
ENDOCRINOLOGY, vol.139, p.3018(1998)). NPY is also reported
to enhance cardiac hypertrophy as a result of the sympathetic
accentuation (PROCEEDING NATIONAL ACADEMIC SCIENCE USA, vol.97,
p.1595 (2000)).
25 The effects of NPY are expressed when NPY binds to the
NPY receptors in the central or peripheral nervous system.
Therefore, the action of NPY can be prevented by blocking its

binding to NPY receptors. For this reason, it is expected that

substances antagonize NPY binding to NPY receptors may be useful



to NPY, for exanple cardiovascul ar disorders such as angina, acute or
congestive heart failure, nyocardial infarction, hypertension,

nephr opatwg,20el/®ees60l yt e abnormal ity, vasospasm 5 at hePeIOPBEING8ISI¢1 et C. ,
central nervous system disorders such as bulima, depression, anxiety,

sei zure, epilepsy, denentia, pain, algoholism drug wthdrawal, circadian
rhyt hm di sorders, schizophrenia, nenory inpairnent, sleep disorders,
cognitive inpairnment, etc., netabolic diseases such as obesity, diabetes,

10 hor m)nfoilbﬁﬂé r@fé#%}ﬁ?}?i‘é rof At dathdify o VarioWen :dtiglea%res eRhedHCti ve

di sorders such as | Ity, pretermlabor, sexual dysfunction, etc.,
gastro-inggsipnal reh skl Be cd@Sibva QidarliGFHAFerd Ml ahyifdhseases
or glaucoma, and the like. (TRENDS I N PHARMACOLOG CAL SCI ENCE, vol .15, 15
p. 153( 1994rnutkl o SEIENGE: i vel hebFip HEIUESS4)my RERUIGBlaolinFarction,
p.371(1996); THE JOURNAL OF ALLERGY AND | MMUNOLOGY, vol.101, p.S345(1998);
NATURE, vbipeg&enpigse (aggjoraiiEy J elrRRAEodtytempravmeEd ey, RRBOERPER) VENTAL
THERAPEUTI CS, vol , 284, . p.633(19§§;' TRENDS | N PHARNAC%%OG L SCIEgOE

vol . 20 28tPeTedriesgrispretrED KRl e AIGAY RENSHIA s STEASUGHI . 97,

PHARACDL BEV T IR IR 1y 05 Lot - e A o Tl PERERED -  oung

that, as ﬁa&ﬁS,Lﬁl_tc&IqHﬁn,swqrx; Weh@Padde, Bies8At ah 19 94 sdr@sikai N NPY
receptor antagonist is wuseful for the prophylaxis or treatnent of

hyper chol gghekebafeaia , yerol pifeaiamant, ayleyp @EGoardesiss, coahartaati onal
application publication WO99/27965). International application publication
WO00/ 2784 5mpad rnen20 Gl ©0288 6aPCTA SRR sEG816¢h a6 §Pped]ivi3 A8 aetelsese a

vari ety of carboxam de derivatives, and . .
1 hormone abnormality, gout, fatty liver, etc., genital or

reproductive disorders such as infertility, preterm labor,
sexual dysfunction, etc., gastro-intestinal disorders,
respiratory disorder, inflammatory diseases or glaucoma, and
the like. (TRENDS IN PHARMACOLOGICAL SCIENCE, vol.15,
15 p.153(1994); LIFE SCIENCE, vol.55, p.551(1994); DRUGS, vol.52,
p-371(1996); THE JOURNAL OF ALLERGY AND IMMUNOLOGY, vol.1l01l,
p.S345(1998); NATURE, vol.396, p.366(1998); THE JOURNAL OF
PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, vol.284,
p-633(1998); TRENDS IN PHARMACOLOGICAL SCIENCE, vol.20,
20 .104(1999) ; PROCEEDING NATIONAL ACADEMIC SCIENCE USA, vol.97,

p
p.1595(2000); THE JOURNAL OF NEUROSCIENCE, vol. 21,
p.5367(2001); PHARMACOLOGY & THERAPEUTICS, vol.65,
p.397(1995)). ‘
It was recently found that, as a result of the study by
25 the present inventors, a certain NPY receptor antagonist is
useful for the prophylaxis or treatment of hypercholesterolemia,
hyperlipidemia and arteriosclerosis (International

application publication W099/27965).

International application publication W000/27845 and



mention that said derivatives have excellent NPY receptor antagonistic
activities. International application publication WO02/48152 discloses a
vari ety oWwo2oegioess6i sobenzof uran-1, 4' - pi peri di ne) - 3- on a@emiJpPa08/0e361 and
mentions that said derivatives have an effect to regulate the NPY binding
to NPY5 receptors. However, none of thg above international publications
descri bes the conpounds of the present invention. 10 Di scl osure of

| nventi on The object of the present invention is to provide novel

medi ci DeSw%wngblé& cIbde ALAGIRESL bE Aftddddhffe aBRE TESRRL, hRgentors
have di scovered that the conpounds 5 of the general formula (1): V-U W

~T N A (EREiok- fthat Bdid derivafives YhHve (eMeiidightA NBy €Cessftbrare

i ndependently nmethine or nitrogen, said methine being optionally

substit ut adthyonistletit aettivisdlesct ed frdntehrayionplconspplingtdbn

hal ogen, cyano, |ower 20 al kyl, halo-lower alkyl, hydroxy, |ower alkoxy,
hal o- | owepubiigakjon| oweWOBLké&}ear borfAdsclesrs al &/ suMEBHELY | owef

al kyl sul f onyl ox | east_ one of. A Bang and D

is saifl rréPhFﬁéXSPfagé§°?§}F§F%a?lg?a?4$rb§£’g#é8538§?9r?narﬂﬁ%‘f"%ﬁv 1 s
OBt T2 NonERaRHlEhit ke B T NAOh 5 SER G 4 B R
NPY binding to NPY5 receptors. However, none of the above
international publications describes the compounds of the
present invention.
10
Disclosure of Invention
The object of the present invention is to provide novel
medicines which exhibit NPY antagonistic activities.
The present inventors have discovered that the compounds

15 of the general formula (I):

AN
W
— A
, ~B (1
(CHa)n e— || 1
ZL
X—Y N~ ~p”

(wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected f£rom the group consisting of halogen, cyano, lower
20 alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R? and -Q'-Ar', and at least one of A,

B, C and D is said methine group;
Ar' is aryl or heteroaryl, any of which is optionally

25 substituted by a substituent selected £from the group consisting



of hal ogen, nitro, hydroxy, |ower alkyl, halo-lower alkyl, hydroxy-I|ower

al kyl, cyclo-lower alkyl, |ower alkenyl, |lower alkoxy, halo-Iower alkoxy,
| ower al kybt2nodmo298ewer al kyl sul fonyl, carboxyl, |ower &CHaRzpb/posiiemer
al koxycarbonyl, 5 |ower al kanoylam no and -Q@-Ar2; Ar2 is aryl or

heteroaryl, any of which is optionally; substituted by a substituent
sel ected fromthe group consisting of halogen, cyano, |ower alkyl,
halo-lomer aIkyI hydroxy- |ower alkyl, hydroxy, |ower alkoxy, halo-Iower

al koxy, 108hkvhanEBO. aflrboyer 13k anip,, lioues- Bhdenoxlignd aryl ;

Eis n|trogen I ne or roxy Substituted nethine (namely nethine
subst | tutr%zmkwpé@éﬁ)amyl S yclio-Lowdr antky®, aveeirnderengentlowersingl e
bond, oxygen, carbonyl 15 or -N(R3)-; Rl and R2 are independently hydrogen
or | over @lkysky, or h&llo-laken tozg]altdmey f otowéover adkkytlehe, whi béwemy be 1
and R2 intervened by oxygen, sulfur or imno; R3 is hydrogen or |ower

al kyl ; 20aRaylsulBeryl aidarboxsilal kgvesrakkanoyRs lowetRBLEPEY FHERIRYHent | v
hydrogen, | ower al kyl,_aral kyl _or_aryl,, R6 and R7 are independently
hydrogbn %?%?d%ykam%%k?méPRy?n d?é#ﬂ&k or aryl; 25 T, U, V and Ware

ocperert! TR A0 RO TELP P ELR 98Lbgeathyy

hal ogen, é 180K ahéléﬁ'dé%’ietruen%l gé!iecfwérﬂfﬁfn thewr ol 59?{§1§ﬁﬂn

hal o- Iomer oXY, least two of T, U, V and are said nethlne

group; V[bﬁgﬁﬁkﬁﬁﬁﬂaﬁyﬁﬁgllBagﬂﬂikﬁﬂﬁﬁalo lower alkyl, hydroxy-lower
alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, lower

10 alkylamino, di-lower alkylamino, lower alkanoyl and aryl;

E is nitrogen, methine or hydroxy substituted methine
(namely methine substituted by hydroxy):

n is 0 or 1;

o' and 0% are independently a single bond, oxygen, carbonyl

15 or -N(R*)-;

R' and R? are independently hydrogen or lower alkyl, or
R' and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

R® is hydrogen or lower alkyl;

20 R* is lower alkyl, aralkyl or aryl;

R® and R® are independently hydrogen, lower alkyl, aralkyl
or aryl;

R® and R” are independently hydrogen, hydroxy, lower alkyl,
aralkyl or aryl;

25 T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least

two of T, U, V and W are said methine group;



8 Xis -N(SQ2R4) , -N(COR5) - or -CO; Yis -C(R6)(R)-, -0- or -N(R8) -,
provided that the conpound (1) when Eis nitrogen, nis 0, Xis -CO and Y
is -0- iswoxoebwumessy 5 exhi bit NPY antagoni stic activiti @eSTagpesheiéy on NPY
Y5 receptors and show excel |l ent pharmacoki netics such as transport into
brain or transport to cerebrospinal flgid, etc. , thereby conpleted the
present invention. Conpounds of the present invention (I) exhibit NPY 10
antagoni stic effects especially on NPY Y5 receptors and show excell ent

phar macoki neti cg suchy goL RGNS PQ doR9 -bpai ncpl, transport to
cer ebr ospi nal ?wg e?c Alla)go tl\te co(r?rpound of ‘the present invention (1)

are useful as agents fQ(rREh@gRMreatient orof-MRE)oyYs phGLARRs tRaBt @ételt 0 NPY,
for exanple, cardiovascular 15 disorders such as angi na, acute or

congest i veohpauhdf 4L ) wieen BEniscaitragenpfrarict 0onX iy peidt-ensdofi,is -0-
nephropat hy, electrolyte abnormality, vasospasm arteriosclerosis, etc.,
central As&r @m@uﬁﬁﬁ)em di sorders such as bulima, depression, anxiety,

sei zure, epilepsy, denentia, pain, alcoholism drugPZO wi t hdr awal

ci r cad? anerkRyPRH HRHr BBILEIORIATIEpAEn L t iR PTPEFABALY moft | NEY e &3

di sord b ,
G bt o6 EREPRTCES"Sd TRA A1 Sl onarfBLBRRLRE 1 AL SRREPE: G BRA0C0 1Y
fatty l'VﬁhftoeBEaangﬁ?tE né)éofteQ:BOE!HEEbiszBhﬁQﬁ.dEiﬁléU(%bt@s %%ereb

infertility, preter sexual dysfunction, etc. gastro-int estl nal

di sor der s compapited @hy @I@yeﬁlﬁr Jinvienfdiammat ory di seases or glaucoma, and
the like, also for exanple, atherosclerosis, hypogonadi sm

hyper andr ogeni s@pmppunysy sef c tbeamreserdr oimyehtiont i ) gukibbti MP&st i nal
WO 2004/ 002986 PCT/ JP2003/ 008161
10 antagonistic effects especially on NPY Y5 receptors and show
excellent pharmacokinetics such as transport into brain or
transport to cerebrospinal fluid, etc. Also, the compound of
the present invention (I) are useful as agents for the treatment
of various diseases related to NPY, for example, cardiovascular
15 disorders such as angina, acute or congestive heart failure,
myocardial infarction, hypertension, nephropathy, electrolyte
abnormality, vasospasm, arteriosclerosis, etc., central
nervous system disorders such as bulimia, depression, anxiety,
seizure, epilepsy, dementia, pain, alcoholism, drug
20 withdrawal, circadian rhythm disorders, schizophrenia, memory
impairment, sleep disorders, cognitive impairment, etc.,
metabolic diseases such as obesity, diabetes, hormone
abnormality, hypercholesterolemia, hyperlipidemia, gout,
fatty liver, etc., genital or reproductive disorders such as
25 dinfertility, preterm labor, sexual dysfunction, etc.,
gastro-intestinal disorders, respiratory disorder,
inflammatory diseases or glaucoma, and the like, also for

example, atherosclerosis, hypogonadism, hyperandrogenism,

polycystic ovary syndrome, hirsutism, gastro-intestinal



9 notility disorder, obesity-related gastro-esophageal ref |ux, obesity
hypoventil ati on (Pi ckwi ckian syndrone), sleep apnea, inflammation,

syst em c wof2oewmaeegscon of the vascul ature, osteoarthritiPST/IPHOaDISNG]

resi stance, 5 bronchoconstriction, alcohol preference, nmetabolic syndrone,
Al zhei ner's di sease, cardiac hypertrophy, left wventricular hypertrophy,
hypertriglyceridema, |low HDL chol esterol, cardiovascul ar di sorders such
as coronary heart disease (CHD), cerebrovascul ar di sease, stroke,

per i pher afo 191 Y33l @ s gagase, deah B egn! |l SEBL cdbpampsal cancer

(breast, endonetrial, colon), breathlessness, hyperuricema,  inpaired
fertilityrekoWxhadodaity AypoR@mEaSEet 268S(Palditridk B4n 8R@iddumd ) ke. The
conmpounds of the present invention (1) are 15 particularly useful as
agents foglébp taprdapnindilabmbitiicn, spssemic dirdbearesabtndnt lvd |ilke. The
present invention relates to the conpounds represented by the general
formul a (vascodatheeal t s asi@eafthrafdst.he pidgydtiton nELBIS e he use

thereof . 20 The nmeans of terns used in the present specificatjo ire
defi néd aPHORERE R SFTEatdRRer i pBA GPRI Lt hi BTAAPERI T i s m‘ajééﬁ? bEd in

L1, [0, L0208 OGP LD, BaERURT) "EpufILO B dithe 08ect 00 e,
to C6, ang.ji5;&YagR! sy t¥® BXII,’ Wntri@]%@rid'e?ﬁﬂ,OpYiawbuﬁﬁty
I sobutyl, sec-ﬁuty?? te -ghtyF, pentyl, i1sopentyl, hexyl, isohexyl and
the like.chbabotbover ahkylovietelsrtdi satdet®viRictalalsy bosohatriyt headt WO
2004/ 002986 PCT/ JP2003/ 008161

disease (CHD), cerebrovascular disease, stroke, peripheral

10 wvascular disease, sudden death, gallbladder diseases, cancer
(breast, endometrial, colon), breathlessness, hyperuricemia,
impaired fertility, low back pain, or increased anesthetic
risk, and the like.

The compounds of the present invention (I) are

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

The present invention relates to the compounds
represented by the general formula (I), or the salts thereof,
and the production method and the use thereof.

20 The means of terms used in the present specification are
defined and more detailed description of this invention is
described in the following.

“"Halogen” refers to fluorine, chlorine, bromine and
iodine.

25 “"Lower alkyl” refers to a straight- or branched-chain
alkyl group of Cl to C6, and its examples are methyl, ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, isopentyl, hexyl, isohexyl and the like.

“"Halo-lower alkyl” refers to said lower alkyl substituted



10 with identically or differently one, two or nore, preferably one to
three said hal ogen at the substitutable, arbitrary position(s), and its
exanpl es wpeoddeesenet hyl , di fl uoromet hyl, trifl uoronetoylIp2@3shésaer oet hyl ,
1, 2-difluoroethyl, 5 chloronethyl, 2-chloroethyl, 1,2-dichloroethyl,
bromonet hyl, iodonethyl and the Iike.jdLower al koxy" refers to straight-
or branched-chain alkoxy of C to C6 and its exanples are nethoxy, ethoxy,
propoxy, isopropoxy, butoxy, sec-butoxy, isobutoxy, tert-butoxy, 10

pent yl oXywiithoR@ABhYE XY 1yNEX Vi PMFerdS PTG XIMOX Ve brt RRAd K ref"ernl?‘%lbciyl ower
al koxy" refers to said | ower al koxy substituted with identically or

di ff er ent byeortsy thwe®r sabdehalpyeherabl yhonsubstibuegbsai dakdliegeryat
substitutable, arbitrary position(s), and its exanples are fl uoromethoxy,
15 di f | uoposdtthony s)t rafd Gtscemanwkes azef f Llnoosditxyl., dif2udrbmedhydt,hoxy,
chi or onet hox 2-chl oroet hoxy, 1, 2-dichl oroet hoxy, brononet hoxy,

iodonethoiy'éﬁﬁoFﬁ@thwéx'WJNM#‘@%WR&@Q%P%%nyI" r éf.@rdifdugmoethyl,
| k b I taj ning sajd | ower. al koxy, .that is, an
2l KoxyRar BORYFOBEGAN. 28 G EOFHE: Ly 4 P LAEARNREL - PEORERR SR ar bony! |
et hoxycar p C 0 | sopr opoxycar bonyl, but oxycarbonyl,
Eg%}net@&‘i QXUCRHROAY ke

I sobut oxyc onyl; "tert-butoxycarbonyl, pentyloxycarbonyl and the |ike.

"Lower al kyl sul fapybr B8kBkS "t GeFeily aﬂcghgtr&[?hg5 8tapchgdnelalchain
al kyl sul fonyl group of C to C6, and its exanples are nethylsul fonyl,-

et hyl sul f adkloxyprHpyltsuté emd its iesamplpd avé fretploxyhud yhexy f pRvpoxy,
sec- butyl sul fonyl, isobutylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,

i sopent yl dg§ePgaPOXYhexPuEakFony Seci-bultexyl.sulisohptoxyd t eriObRao&y002986 .
PCT/ JP2003/ 008161 . ]

1 pentyloxy, isopentyloxy, hexyloxy, isohexyloxy and the like.
"Halo-lower alkoxy"” refers to said lower alkoxy
substituted with identically or differently one, two or more,
preferably one to three said halogen at substitutable,
arbitrary position(s), and its examples are fluoromethoxy,
15 difluoromethoxy, trifluoromethoxy, 2-fluoroethoxy,
1,2-difluoroethoxy, chloromethoxy, 2-chloroethoxy,
1,2-dichloroethoxy, bromomethoxy, iodomethoxy and the like.

"Lower alkoxycarbonyl” refers to an alkoxycarbonyl group

containing said lower alkoxy, that is, an alkoxycarbonyl group

20 of C2 to C7, and its examples are methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl,

pentyloxycarbonyl and the like.
"Lower alkylsulfonyl” refers to a straight- or

25  branched-chain alkylsulfonyl group of Cl to C6, and its examples

are methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, butylsulfonyl, sec-butylsulfonyl,
isobutylsulfonyl, tert-butylsulfonyl, pentylsulfonyl,

isopentylsulfonyl, hexylsulfonyl, isohexylsulfonyl and the



11 Iike. "Lower alkylsulfonyloxy" refers to a straight- or branched-chain
al kyl sul fonyl oxy group of Cl to C6, and its exanples are

met hyl sulWworzgé4nog9seet hyl sul f onyl oxy, 5 propyl sul f onyl oxPCT/JP2003/008161

I sopropyl sul fonyl oxy, butyl sul fonyl oxy, sec-butyl sul fonyl oxy,

i sobutyl sul fonyl oxy, tert-butylsulfonyl oxy, pentylsulfonyl oxy,

| sopent yl sul fonyl oxy, hexyl sul fonyl oxy, isohexylsulfonyloxy and the |ike.
0 "Hydroxy-lower alkyl" refers to said |lower alkyl substituted with one,

two or nopey.preferably one or two hydroxy at substitutable, arbitrary
position(s% and its exanples are hydroxymethyl, 2-hydroxyethyl,

1 hydroxy | - met hybeéhY lalkyl Stk dnliroryret idrerd hydr oxypamalgrand ke |ike.
"Cyclo-lower alkyl" refers to a cycloal kyl group of C3 to C6, and its

exanples branchedephapyl alkydlsabfonlyl oxyy grauentofi ,CLytd ofiéxybndnd.tishe

i ke. "Lower alkenyl" refers to a straight- or branched-chain al kenyl
group of €zamples, andne s exm@phebsalfonyhyxy. 1- pr@ﬁéﬁ?BUlfQOYZDQWOpenyl
i sopropenyl, 3-butenyl, 2-butenyl, 1-butenyl, 1-neth opeg&l

1- net |-prapaaéﬁ}ﬁ°nzieﬁmy| %?QR?RQ@4SU1 -?%&%ﬁ? 2b 3 ﬁ} ony-Loxy.

2ot 7 BBy B 2 Dt ey 4 pert el 308 3R o 00T,
and 1S XRERlgar &guﬁbhyhbﬁgg ethyl thio, propyl Blteplshs_%&l Nio,

butylthio, sec- utylthio, tert-butylfthio, pentylthio,
i sopentyl h@bgenht@mhuhbﬁylbgghemkwlsmm@hyubw,i k& ohekgueia1Eokg 1wy

refers to an al kanoyl group contai ning WO 2004/ 002986 PCT/ JP2003/008161
and the like.

10 "Hydroxy-lower alkyl” refers to said lower alkyl
substituted with one, two or more, preferably one or two hydroxy
at substitutable, arbitrary position(s), and its examples are
hydroxymethyl, 2-hydroxyethyl, l-hydroxy-1l-methylethyl,
1,2-dihydroxyethyl, 3-hydroxypropyl and the like.

15 "Cyclo-lower alkyl” refers to a cycloalkyl group of C3
to C6, and its examples are cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl and the like.

"Lower alkenyl” refers to a straight- or branched-chain
alkenyl group of C2 to C6, and its examples are vinyl, l-propenyl,

20 2-propenyl, isopropenyl, 3-butenyl, 2-butenyl, Il-butenyl,
1-methyl-2-propenyl, l-methyl-1-propenyl, l-ethyl-l-ethenyl,
2-methyl-2-propenyl, 2-methyl-1-propenyl, 3-methyl-2-butenyl,
4-pentenyl and the like.

"Lower alkylthio” refers to straight- or branched-chain

25 alkylthio of Cl1l to C6, and its examples are methylthio,
ethylthio, propylthio, isopropylthio, butylthio,
sec-butylthio, isobutylthio, tert-butylthio, pentylthio,
isopentylthio, hexylthio, isohexylthio and the 1like.

"Lower alkanoyl” refers to an alkanoyl group containing



12 said |l ower alkyl, that is, an al kanoyl group of C2 to C7, and its
exanpl es are acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl,
pi val oyl wocoeme29s6ke. " Lower al kanoyl am no" refers to &aTARRMEOEEUP 5
nono-substituted with said | ower al kanoyl, and its exanples are
acetyl am no, propionylam no, butyrylamono, isobutyrylamno, valerylam no,
| soval eryl am no, pivaloylamno and the like. "Aryl" refers to phenyl,
napht hyl and the like. "Heteroaryl" refers to 5- or 6-nmenbered nonocyclic

10 heterogpo a%é‘gﬁlg;ﬂqﬁlent Itg'%tlcy Oaiaﬁsa Sno#ﬂ’ogz%u £.cp RIFLgrakhy one to

three hetero r ere ected fromthe group

consi stingtef eagARs &rér aaityind pubbilbny?! Qﬁiﬂi&@ﬂed g¥6bueyryl,
het eroaromati ¢ group, where said nonocyclic heteroaromatic group is

condensedvallebylS ssodadeyllgrplipadbytoaddnsbd gakb.other with the sane or
different said nonocyclic heteroaromatic group, and its exanples are
pyrrolyl, furyVT@WwEnyalkaanéﬂmnyp pyﬁiﬁgﬁyltOtkﬁ%zo@Wln°|56FﬁPEzolw
oxazolg' i soxazol triazolyl, . tetrazol oxadi azol

hi 8

1,2,3 araz §P9F‘¥i§‘9t§dzﬂ4ﬂt rpad; Js%fwl}éimsﬁl tamdaatéﬁmplep%/?mw

Mol yi BERSSLERRDT PEeRYBRRTEMITC. LTSt H-aEhPyT oobulyZiashibh™
benzoi Soxeé%iéglaﬁl?_ﬂﬁ?t ggaéggﬁlrylamﬁ%m ﬁ%anaﬁlamhnol adlazehy! 1lm=,lrl nyl,

qui nol yl, "iI'soqui no azinyl, naphthylidinyl, quinoxalinyl,
qui nazol i nyl, EAf‘le*' I ﬁé!‘fer§t €61 ghauyi, pﬁépﬂﬁhﬁiﬂaﬂhpynedytkand the 1ike.

"Lower alkylan1no refers to an am no group nono-substituted with said
| ower al kyl, antHétsreaaybl escediaas mebhyd-anpno, 6 -awdmbherradomopoopglami no,
Isopropylanlno WO 2004/ 002986 PCT/ JP2003/008161
10 heteroaromatic group which contains one, two or more,
preferably one to three hetero atom(s) identically or
differently selected from the group consisting of oxygen,
nitrogen and sulfur; or condensed cyclic heteroaromatic group,
where said monocyclic heteroaromatic group is condensed with
15 said aryl group or condensed each other with the same or
different said monocyclic heteroaromatic group, and its
examples are pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl,
thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, triazolyl,
tetrazolyl, oxadiazolyl, 1,2,3-thiadiazolyl,
20 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl,
indolyl, benzofuranyl, benzothienyl, benzoimidazolyl,
benzoxazolyl, benzoisoxazolyl, benzothiazolyl,
benzoisothiazolyl, indazolyl, purinyl, quinolyl, isoquinolyl,
25 phthalazinyl, naphthylidinyl, gquinoxalinyl, quinazolinyl,
cinnolinyl, pteridinyl, pyrido[3,2-blpyridyl and the like.
“L,ower alkylamino” refers to an amino group

mono-substituted with said lower alkyl, and its examples are

méthylamino . ethylamino, propylamino, isopropylamino,



13 butyl am no, sec-butylam no, tert-butylam no and the like. "D -I|ower

al kyl am no" refers to an amno group di-substituted with the sane or

di f f er entwoanai/docager al kyl, and its exanpl es are di net Rgrar2a08/008161

di et hyl am no, 5 ethyl net hyl am no, di propylam no, nethyl propyl am no,

di i sopropylam no and the |ike. "Lower ;gl kyl ene which may be intervened by
oxygen, sulfur or imno" refers to an al kylene group of C to C5, which is
not intervened or intervened by one, two or nore, preferably one 10

oxygen, ZW arftfn mé‘@c%uf’fiarﬁﬁ% 1 8Ly %}ﬁi@; Sepabhe 1438si tion(s)

of said eéne chain, and 1ts exanples are tri nmet hyl ene,

t etranet hyl ene, »pent {pet hyélﬂaflamzn@xat ebrapst hxtbenean 2-axaRentgewipy| ene,
3- oxapent anet hyl ene, 2-thi atetranethyl ene, 15 2- thiapentanethyl ene, 3-

t hi apent ag®t siybh ehetut&d agathet hansintey benki £ £ maapeatidnbdwet edéyl, and
3-azapent anet hyl ene and the like. "Aralkyl" refers to said | ower alkyl
substitutitsw t hexamplesiwo oranere, pgrisfedbydiapiage salddbﬁth%@mlno
substitutable, 20 arbitrary p05|t|on(s) and its exa | es ar e benzy

%hpheﬁ?le@h@?lmﬁﬁkﬁ%éﬁyﬁoflfnap %H??H%%%W?nOQtnap?Tﬁ ﬁ?TY %T%F?he li ke.
e esters, of co nds_o refer to, for exanple, the
pharnaceua?%%??ﬁggggﬁﬁfﬁﬁl3 8cgﬁﬁnﬁ£%%ters of said 25 caponyI group when
t he conpound hangwgia ti‘?ﬁ@ile Q#Ech‘?r{& %qr;ﬁle%etn@%rggfoﬁﬁ%nesg@iguwth

| ower al kyl (e. | sopropyl , sec- butyl
tert-butyhy i}@ﬂ{d"* meﬂe&%peet,—yﬁ ,am@qma giroupy@fcmr epyes, cwh'::ldlbtitsyhot

cyclopentyl), esters with aralkyl (e.g. benzyl, phenethyl), esters with
| ower WO 200410628860 PCIN 1820834031 6he, two or more, preferably one
10 oxygen, sulfur or imino at optional and intervention capable

position(s) of said alkylene chain, and its examples are

ethylene, trimethylene, tetramethylene, pentamethylene,

2-oxatetramethylene, 2-oxapentamethylene,
3-oxapentamethylene, 2-thiatetramethylene,
15 2-thiapentamethylene, 3-thiapentamethylene,
2-azatetramethylene, 2-azapentamethylene,

3-azapentamethylene and the like.
“Aralkyl” refers to said lower alkyl substituted with one,
two or more, preferably one said aryl at substitutable,
20 arbitrary position(s), and its examples are benzyl,
l-phenylethyl, phenethyl, l-naphthylmethyl, 2-naphthylmethyl
and the like.
The esters of compounds of formula (I) refer to, for
example, the pharmaceutically acceptable, common esters of said
25 carboxyl group when the compound has a carboxyl group, and
examples thereof are esters with lower alkyl (e.g. methyl, ethyl,
propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl,
iéoPentyl, neopentyl, cyclopropyl, cyclobutyl, cyclopentyl),

esters with aralkyl (e.g. benzyl, phenethyl), esters with lower



14 al kenyl (e.g. allyl, 2-butenyl), esters with | ower-al koxy-I|ower-al kyl
(e.g. methoxynethyl, 2-nmethoxyethyl, 2-ethoxyethyl), esters with

| ower - al kaipaygbsnogesoowner - al kyl  (e.g. acetoxynet hyl, pivacogrPzognesiélyl|

1- pi val oyl oxyethyl ), 5 esters with | ower-al koxycarbonyl -1 ower-al kyl (e.g.
met hoxycar bonyl nmet hyl, isopropoxycarbopnyl nethyl), esters wth
carboxy-1lower al kyl (e.g. carboxynethyl), esters with

| ower - al koxycar bonyl oxy-| ower -al kyl (e.g. 1-(ethoxycarbonyl oxy)ethyl, 10

1- (cycl oh car bepyLoxy) e est er. car ba y-lo aIkyI
(e.qg. car%ﬁfél %xyne?% P es%£¥gi mnthgpﬁ?ﬁgﬁ?é§l, es§g¥§9§nth wetn

(5-substi léﬁr@ﬂ alﬁéﬁyll&wdhroﬁmk A- Oé)gmhfé)ﬂho(}@@thyl 2-methoxyethyl,
(5-net hyl - 2- oxo- 1, 3-di oxol -4-yl)methyl) and the like. 15 The salts of

conpounds2eéthoxputhy(ll)) reﬁter&owﬂh@. pbaermaedwanogllbyyadtowprabllkylcommon
salts, and exanples thereof are base addition salt to said carboxyl group
when t he (@oﬁpdﬂﬁ@ﬂﬁ%ﬁm%t%ﬁlbdwwﬁlgm&ﬂgymﬁthﬁéhd1aeéﬁﬁﬂ©ﬁl§§Y?tbﬁl aid

am no or basic heterQCKCIyI when the co oun Eai an anbgo or 0 basic
het er otycP§FeEPoup HAdHt he fPRET- SQFBXK EbSBE f-OHeEaPtEYncl ud&-Fal t s

th al kal t | t k | h
Mot al o (b eiBiRearpbRvineRBii i AU R P el B (Ol LRESERT!
amnes (§ifgn Eaﬁ:@%&l}lll@%e'}e’aﬂ]{yllet([glé‘m @&b&lﬂ;ﬁgmpfrylémﬁs #2th

et hanol am ne, di et hanol am ne, triethanol am ne, procal ne,
N, N - di bengyket Bykerodiaamong)ogpdibherlbkRy1Sai d aci d addition galis

I nclude salts with inorganic acids (e.g. hydrochloric acid, sulfuric acid,
nitric acild(ethhsyphobooydoxy)epbydhl oric acid), salts with organic acids
WO 2004/002986 PCT/ JP2003/ 008161

10 1-(cyclohexyloxycarbonyloxy)ethyl), esters with
carbamoyloxy-lower alkyl (e.g. carbamoyloxymethyl), esters
with phthalidyl, esters with
(5-substituted-2-o0xo0-1,3-dioxol-4-yl)methyl (e.qg.
(5-methyl-2-0x0-1,3-dioxol-4-yl)methyl) and the like.

15 The salts of compounds of formula (I) refer to the
pharmaceutically acceptable, common salts, and examples
thereof are base addition salt to said carboxyl group when the
compound has a carboxyl group, or acid addition salt to said
amino or basic heterocyclyl when the compound has an amino or

20 Dbasic heterocyclyl group and the like.

Said base addition salts include salts with alkali metals
(e.g. sodium, potassium); salts with alkaline earthmetals (e.qg.
calcium, magnesium); ammonium salts; salts with organic amines
(e.g. trimethylamine, triethylamine, dicyclohexylamine,

25 ethanolamine, diethanolamine, triethanolamine, procaine,
N,N’-dibenzylethylenediamine) and the like.

Said acid addition salts include salts with inorganic

acids (e.g. hydrochloric acid, sulfuric acid, nitric acid,

phosphoric acid, perchloric acid), salts with organic acids



15 (e.g. maleic acid, fumaric acid, tartaric acid, citric acid, ascorbic
acid, trifluoroacetic acid), salts with sulfonic acids (e.g.

met haneswbani4oaes6d, i set hi oni c aci d, benzenesul foni c PaEiJ#2003/008161

p-tol uenesul fonic acid) and the like. 5 An N-oxi de derivative of the
conpound represented by the fornula (j5) nmeans a conpound of which any one
or nore than one nitrogen atons present in the conpound of the fornula (I)
is or are oxidized to forman N-oxide or N oxides, and such an N oxide

derivat i V?e' ge¢! H&ifélcf&él&xméﬁfl@ a‘&r&m‘ﬂ?ﬁ“ﬂrl‘@“a%h.dlo c'i‘ttrrzl.%gﬁﬁlat omis
oxidized in"case when T, U V or/and Win the formula’(I) is or are

ni trogen. aséﬁragerucﬂd),rti:iﬂmma etef @cid)q calesivtabenilfdntdacids

enpl oyed for the treatnment and/or prophylaxis of various diseases. 15 In
order to (esgl osethémesiibf esi¢ dcbhpdseddhishihecigenbrakehesmifanit) of
the present invention nore specifically the various synbols used in the
forml a (@?lérepeksﬂaﬁﬁéﬂuiﬁonﬁﬁrécaéﬁaﬁpdbyhﬁréébﬁtlng preferred

enbodigrents. A B, Cand D are i neth e or nit sai.d 20
rot i o bei ng. opt BiarifecibiyEEiER aly Che CRIPULRPBEEPEDE 8] BF B t ne
group con  FiB0Ang 8PS ALK ey o A bae.
hydr oxy, S%Ié'{rlmglﬁ 2(*]1?45%9;16% V\g flkox 0\/\/51;'Y onyca on
al kyl sul fﬁﬂiﬂ:oggﬂv‘ﬁf:omé i’é§éﬁfz0:['f{|ﬂ¥éhcdrﬁ\&c%ﬂcﬁ?0@%e‘ @orﬁfd];a qng ak | east
one of A i's said nmethine group. "Methine which is
opti onal | ygrsupst bktitedellyta Sobst ahuNRbxidel ect ¥dokdidmst, hangr sughcansi sti ng
of hal ogen, cyano, lower alkyl, halo-lower alkyl, hydroxy, |ower alkoxy,
hal o- | oweN-ozliRex§erivativel kusdudebofpr, ekonpleal Ry¢Fupdwrd |of whieh WO
2004/ 002986 PCT/ JP2003/ 008161

10 nitrogen atom is oxidized in case when T, U, V or/and W in the

formula (I) is or are nitrogen.

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

15 In order to disclose the aforesaid compounds of the
general formula (I) of the present invention more specifically,
the various symbols used in the formula (I) are explained in
more detail by presenting preferred embodiments.

A, B, C and D are independently methine or nitrogen , said

20 methine being optionally substituted by a substituent selected
from the group consisting of halogen, cyano, lower alkyl,
halo-lower alkyl, hydroxy, lower alkoxy, halo-lower alkoxy,
lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R? and -Q'-Ar', and at least one of A,

25 B, C and D is said methine group.

"Methine which is optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower

alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower

alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower



16 al kyl sul fonyl oxy, -N(R1)R2 and -Ql-Are'" refers to unsubstituted

nmet hi ne or nethine having a substituent, wherein said substituent may be
sel ect ed Wopamdeessgr oup consi sting of hal ogen, cyano, [PoRIP2mBR8161

hal o-1 ower al kyl, hydroxy, |ower al koxy, 5 hal o-Iower al koxy, | ower

al koxycar bonyl, |ower al kylsulfonyl, We&wer alkylsulfonyloxy, -NRl)R2
and-Q - Arl. Hal ogen as said substituent preferably includes fluorine,
chlorine and the like. Lower alkyl as said substituent preferably includes

10 met hyl algiyhuidetyllosyl,i ke(RHR Cah@wey -akky regersat 6 wighblsititeted
preferably includes difluoronethyl, trifluoromethyl and the |ike. Lower
al koxy asmedihdnsubetri tmehhipeeflkaubhy | ac|swsstitmdmioxy wheidedty aadd he

like. 15 Hal o-| ower al koxy as said substituent preferably includes
di f | uor omSURSHL tuentinyp PeRa kv RgonHdre preup qongdss tilnoey baligep. as

he. | ko, Ve 18Meg| GRRY N, PaLe - CANGE <BERTT  JEGHE SRy 2150 Whel Udes
t hyl sul I I ' |_sul f I id
ubst i L uent g deBrR R RO e enrpahdi s o R ana
t he Iike.loh@raagmgqgug&ohgqggbq:_NN@Rkkﬂiguggﬁig&d.substituent, Rl and R2
ower al r

are i ndependently hydrogen or yl, o and R2, 25 taken
t oget her, form Halegyeal &ykaia sbsti taynberefetavayetn Oyudox yadrisd,f ur or

i mno. Lower alkyl as Rl or R2 preferably includes nethyl, ethyl, propyl
and t he | ichdorinenvandalthel dri&enhi ch may be intervened by oxygen, sulfur WO
2004/ 002986 PCT/ JP2003/ 008161
Lower alkyl as said substituent preferably includes
10 methyl, ethyl and the like.
Halo-lower alkyl as said substituent preferably includes
difluoromethyl, trifluoromethyl and the like.
Lower alkoxy as said substituent preferably includes
methoxy, ethoxy and the like.
15 Halo-lower alkoxy as said substituent preferably
includes difluoromethoxy, trifluoromethoxy and the like.
Lower alkoxycarbonyl as said substituent preferably
includes methoxycarbonyl, ethoxycarbonyl and the like.
Lower alkylsulfonyl as said substituent preferably
20 includes methylsulfonyl, ethylsulfonyl and the like.
Lower alkylsulfonyloxy as said substituent preferably
includes methylsulfonyloxy, ethylsulfonyloxy and the like.
In a group of formula: -N(R')R? as said substituent, R*
and R? are independently hydrogen or lower alkyl, or R' and R?,
25  taken together, form lower alkylene which may be intervened by
oxygen, sulfur or imino.
Lower alkyl as R' or R® preferably includes methyl, ethyl,
propyl and the like.

"Lower alkylene which may be intervened by oxygen, sulfur



17 or imno" fornmed by taking Rl and R2 together preferably includes

pent anet hyl ene, 3-oxapentanet hylene and the like, and it, together with

ni t rogen woexpod/doeyset o, forns piperidino, norpholino, etcT/IB200Bve0s6Ef erred
enbodi nent of RL and R2 includes the case where at |east one of RL or R2
is lower alkyl, or the case where Rl qgnd R2, taken together, form/| ower

al kyl ene which may be intervened by oxygen, sulfur or imno. Thus, a group
of formula: -N (Rl) R2 includes, for example, 10 am no, methylam no,

ethyl am g BRgRYFATE Ao ! 07t RARKNGe She! B AdiAnd Myt BRLLUb B O

1- azetldlnyl pyrroli pi peri nor phol i'no,  thi onor phol i no,

1- pi per azi ¥t uasd ﬁé?ﬂ:a:de't'fﬁrle@l@ ng- vhhsEn t BRe Phel €ié et @t Re MHKRY, afidno,
di mret hyl am no, piperidino, nmorpholino and the like. 15 In a group of

formul a: i€)l- Abbegheraiwd thubdttirogent neXkt thereirg) Dormetpiperydinany of
which is optionally substituted by a substituent selected fromthe group
consi st i ngoophpdingenetcni tro, hydroxy, |ower aIkyI hal o-1 ower al kyl ,

hyd I | kyl | o-1 | K I | | k
) g )
| k | |k b

o A LT e AR R e B iR

whi ch is gptiopagdy ft%{ﬁé%&}éﬁﬁéﬁd FYrrd f&kpéf'éi&@ﬁe&@"ﬁﬁiéﬁ ;Ba?nbéhe

group consi sting ogen, nitro, hydroxy, |ower alkyl, halo-Tower
al kyl, hygeexyehewebyabkybencyshoshiower akib, | ower al kenyl, | ower

alkoxy, hal o- | ower al koxy, |ower al kylthio, |ower alkylsufonyl, carboxyl,
| ower ~al kanoyl , Thusera girkupycfifioomylla:| eMER MD 20011 9FT example,
PCT/JP2003/008161

10 amino, methylamino, ethylamino, propylamino, dimethylamino,
diethylamino, ethylmethylamino, l-azetidinyl, l-pyrrolidinyl,
piperidino, morpholino, thiomorpholino, l-piperazinyl and the
like, among which the preferred are methylamino, dimethylamino,
piperidino, morpholino and the like.

15 In a group of formula: -Q'-Ar' as said substituent, Ar'
is aryl or heteroaryl, any of which is optionally substituted
by a substituent selected from the group consisting of halogen,
nitro, hydroxy, lower alkyl, halo-lower alkyl, hydroxy-lower
alkyl, cyclo-lower alkyl, lower alkenyl, lower alkoxy,

20 halo-lower alkoxy, lower alkylthio, lower alkylsulfonyl,
carboxyl, lower alkanoyl, lower alkoxycarbonyl, lower
alkanoylamino and -Q*-Ar?; Q' is a single bond, oxygen, carbonyl
or -N(R?®)-.

"Aryl or heteroaryl, any of which 1is optionally

25 substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower alkylsufonyl,

carboxyl, lower alkanoyl, lower alkoxycarbonyl, lower



18 al kanoyl ami no and -@-Ar2i refers to unsubstituted said aryl or said
heteroaryl, or said aryl or said heteroaryl having substituent(s) at the
substi t utwbl2e)4/meds6t rary position(s) wherein said substcruemos/fesicinay be
one, two or nore, preferably 5 one or two nmenber (s) identically or
differently selected from the group cgnsisting of hal ogen, nitro, hydroxy,
| ower al kyl, halo-lower al kyl, hydroxy-Ilower alkyl, cyclo-Iower alkyl,

| ower al kenyl, | ower al koxy, hal o -1ower al koxy, |ower alkylthio, |ower

al kyl suf ogyﬂmng%ggg{) Land"ess Al eantleerk 048! unilnkkeu¥ear BATH! aryouer

al kanoyl am™no a ogen as sal d substituent preferably 1ncludes
fluorine, orchhohi RRtekbaFyNe drd di@ ldka. dOVWedidl kyteasaspl dhaubayi t uent
preferably includes nethyl, ethyl, propyl, isopropyl and the |ike. 15

Hal o- | owesubkkytuast ¢a) datulitiel tsuset iprefablab] yarbittoaey pdsfikdonéaet hyl ,
trifluoronethyl and the |ike. Hydroxy-lower alkyl as said substituent

pr ef er abl yherath miesl Bybissifnenkys) mahperoxg etiwg or more, preferably

1- hyd -1 - et hyl et hyl d the |like. 20 | o-1 | kyl i .d

Subat 1% neAeRr b BERber ) LABent s BRA T o AL S Sy e e HeRD EF PR,

L | k | id s fit f bl i i R |,
2ot hol ~ ERb 9ndus Bt fiing BEahaRhakR! ¥l MRy Lilller, SARYIRCTY
pref erabl y i gch yggs &¥%§§¥rﬁ%dr?§§hﬂ5we§nglk@iJié?%l$£ﬂ6ﬁéﬁ“@ik%hKoxy as

sai d substituent prefer y 1ncludes t |uoronethoxXy, difluoronethoxy,
trifluoromsiyBeXaik@isyl t Dewki ka kdx@yERaBb Kybwéi a1&oxyai Towebatlkiylentio,

preferably includes WO 2004/ 002986 PCT/ JP2003/008161
lower alkylsufonyl, carboxyl, lower alkanoyl, lower
10 alkoxycarbonyl, lower alkanoylamino and -Q%-ar?.

Halogen as said substituent preferably includes £luorine,
chlorine, bromine and the like.

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

15 Halo-lower alkyl as said substituent preferably includes
difluoromethyl, trifluoromethyl and the like.

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

20 Cyclo-lower alkyl as said substituent preferably
iﬁcludes cyclopropyl, cyclobutyl and the like.

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

Lower alkoxy as said substituent preferably includes

25 methoxy, ethoxy and the like.

Halo-lower alkoxy as said substituent preferably
includes fluoromethoxy, difluoromethoxy, trifluoromethoxy and
the like.

Lower alkylthio as said substituent preferably includes



19 nmethylthio, ethylthio and the |ike. Lower alkylsulfonyl as said
substituent preferably includes nethylsul fonyl, ethylsulfonyl,

propyl sulworrgé4/mees6 t he |ike. 5 Lower al kanoyl as sai d PahaPRas/estcl
preferably includes acetyl, propionyl and the |ike. Lower al koxycarbonyl
as said substituent preferably includgs nethoxycarbonyl, ethoxycarbonyl
and the |like. Lower al kanoylam no as said substituent preferably 10

i ncl udes acetyl am no, propanoylam no and the like. In a group of fornula:

- Q- Ar2 age$alathYBSt btugAkhid 4nd Thdr Mlikel, heteroaryl, any of which is
optionally substituted Dy a substituent selected fromthe group consisting
of hal ogen, cyBsower! avEyBékifonyhl @d oveidal dybstiyasnky preweradllyyl , 15
hydr oxy, |ower al koxy, hal o-Iower al koxy, |ower alkylam no, di-Iower

al kyl am ndncllodes aleddmohduladmhk y| etifpl$elfonyhgl propydgulepydnandar bonyl
or -N(R3)-. "Aryl or heteroaryl, any of which is optionally substituted by
a substitﬁéﬁtléépected fromthe group consisting 20 of hal ogen, cyano,

I | kyl , ha] o-1 | kyl, hyd - | | Kyl d N | k ,
ol o 1 Bwer a1 KokpePoaukangil, pirrhos SHST Shareny RbAbY ReLSaeRanoy!
and aryl" _r rs st t hd aryl or said heteroaryl, or said
aryl o¥ sgfg% gfe %%P;ﬁ%#gv%%ﬁygﬁgéﬁﬁ%%gnt{s) at tLe 25 subst?tutable”

arbitrary positjgpts) 3hes8iehSwdily1l SHBStddiUenEubstitB¥nbe geEerlataOr
nore, preferably one or two nenber(s) identically or differently sel ected

fromthe @gnelpdesomeithioxydadbdiailogethokyaarbdmyeraml kiHe 1lixlea- | ower
al kyl, hydroxy-Iower al kyl, hydroxy, |ower al koxy, halo-Ilower al koxy, WO
2004/ 002986 PCTLOP2R0O3 DKENeYlamino as said substituent preferably

10 includes acetylamino, propanoylamino and the like.

In a group of formula: -Q*-Ar”? as said substituent, Ar?
is aryl or heteroaryl, any of which is optionally substituted
by a substituent selected from the group consisting of halogen,
cyano, lower alkyl, halo-lower alkyl, hydroxy-lower alkyl,

15 hydroxy, lower alkoxy, halo-lower alkoxy, lower alkylamino,
di-lower alkylamino, lower alkanoyl and aryl; Q% is a single
bond, oxygen, carbonyl or -N(R?)-.
"Aryl or heterocaryl, any of which is optionally
substituted by a substituent selected £rom the group consisting
20 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 said aryl or said heteroaryl, or said
aryl or said heteroaryl having substituent(s) at the
25 substitutable, arbitrary position(s) wherein said
substituent(s) may be one, two or more, preferably one or two
member(s) identically or differently selected from the group
consisting of halogen, cyano, lower alkyl, halo-lower alkyl,

hydroxy-lower alkyl, hydroxy, lower alkoxy, halo-lower alkoxy,



20 | ower al kyl am no, di -l ower al kylam no, |ower al kanoyl and aryl. Hal ogen
as said substituent preferably includes fluorine, chlorine and the |ike.
Lower al kb 206v/®298d substituent preferably includes 5 merhytooseashyl ,
propyl, isopropyl and the like. Halo-lower al kyl as said substituent
preferably includes difluoronethyl, tggfluoronmethyl and the |ike.

Hydr oxy-1 ower al kyl as said substituent preferably includes hydroxynethyl,
2- hydroxyethyl, 10 1-hydroxy-I-nmethylethyl and the |ike. Lower al koxy as

sai d SUbSﬁ.EgPE@lWE{rﬂ@&J aii_mg%ggakyﬁ@mb}@g?%%@gﬁ%d AL

Hal o- | ower oxy "as sal d substituent § f luoronet hoxy,

di f1 uor omet hoxynal 65bh ey gaBENANYs BithenkbpirB€elrbbey LoyRided kyhagtine,as
said substituent preferably includes nethylanm no, ethylam no and the |iKke.

D -1 ower eshigplranmenandsthai dikebstituent preferably includes dinmethylam no,
diethylam no and the |ike. 20 Lower al kanoyl as said substituent preferably
i ncl udes acet yhowprogldivdl asdsehd |Substifugntaspseferabbyt ingéndes

preferably includes phenyl and the |ike, The substituent (s) of Ar 2
pref er Abl PetA¥LudEtEYlhaPEQRN L. 35°PFIRY) POfethsl /K hal o- 1 ower al kyl ,

oyt over hitl ol 1319 QURD R RN AL HR A FGpchliher 2
includes @y khd¥lrom@thda!, Y erd?d doRemelthlyd W@ 28@4HQ82986 PCT/ JP2003/ 008161
Hydroxy-lower alkyl as said substituent preferably
includes hydroxymethyl, 2-hydroxyethyl,
10 1l-hydroxy-l-methylethyl and the like.
Lower alkoxy as said substituent preferably includes
methoxy, ethoxy and the like.
Halo-lower alkoxy as sald substituent preferably
includes fluoromethoxy, difluoromethoxy, trifluoromethoxy and
15 the 1like.
Lower alkylamino as said substituent preferably includes
methylamino, ethylamino and the like.
Di-lower alkylamino as said substituent preferably
includes dimethylamino, diethylamino and the like.
20 Lower alkanoyl as said substituent preferably includes
acetyl, propionyl and the like.
Aryl as said substituent preferably includes phenyl and
the like.
The substituent(s) of Ar® preferably include(s) halogen,
25 cyano, lower alkyl, halo-lower alkyl, hydroxy-lower alkyl,
hydroxy, halo-lower alkoxy and the like.
Aryl as Arzpreferably includes phenyl and the like, and
heteroaryl as Ar® preferably includes pyridyl, quinolyl and the

like.



21 In the group of formula : -N (R3) - as QL and @2, R3 is hydrogen or

| oner al kyl. R3 preferably includes hydrogen, nethyl, ethyl and the |ike.
5 @ prefwpabdyoorsssl udes a single bond and the |ike. TReTaR®EMIRMENt (S)
of Arl include (s) preferably hal ogen, hydroxy, |ower alkyl, hal o-Iower
al kyl, I ower al kenyl, |ower al koxy, lgwer al kanoyl, -Q@@-Ar2 and the |ike,
nore preferably hal ogen, hydroxy, halo-lower al kyl, |ower al koxy and the
like. 10 Aryl as Arl preferably includes phenyl and the |ike, and

heteroaryl as Ak thRCkHSIGS opTab:aRahl ¥ -NPRIAZ B! afdiby| &° ddh9A¥bgen

1
pyrazolyl, thiazolyl,  oxazolyl, 1soxazolyl, 1,2,4-oxadiazol,
1, 3, 4- oxagtazeverpslkgyl, pyrazinyl, pyrimdinyl, benzofuranyl, quinolyl
and the like, nore 15 preferably pyridyl, quinolyl and the |ike, nost
preferably pyrRtypredfiatatiy lincdudesndygoegeny, mathyilnckttzsd, ahdr theanpl e,
phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2, 3-di f | ubtphenyl, 2, 4-difl uorophenyl, 2,6-difluorophenyl, 20

3,5-difl h |, 2-chl h |, 3-chl, h I 4- chl h |,

2 e | phsfy:" K4 mﬁ@%%ﬁ%@aﬁ{gﬁ% Bt gt £ °;Q e-ﬂénwh »
- -5-flu oy 2c r Q=65 B2 ol - enyl,

2-brono-5-fl uo?&olg%regﬁ’{ﬁ%mz?ﬁeent ﬁqpﬁg% il@é%g@ﬁg%Elpelﬁe#]:%g%’&h%?ﬂ%flghen% ,

5-f1 uor o- gy aBLRY! PRERYE. a18p1 f HOrOMESJA Rhadyl, 12 Bhuengnet hytekenyl

3-trifluoronet hyl phenyl, 4-trifluoronethyl phényl, 2-nethoxyphenyl,
3- met hoxyahreyy, TowethaXypheyl) ,-Q°5AkF uaid-therdtikexy pbeeybreferably

3-fl uoronet hoxyphenyl, WD 2004/ 002986 PCT/ JP2003/008161

halogen, hydroxy, halo-lower alkyl, lower alkoxy and the like.

10 Aryl as Ar' preferably includes phenyl and the like, and
heteroaryl as Ar' includes preferably imidazolyl, furyl,
thienyl, pyrazolyl, thiazolyl, oxazolyl, isoxazolyl,
1,2,4-oxadiazol, 1,3,4-oxadiazol, pyridyl, pyrazinyl,
pyrimidinyl, benzofuranyl, quinolyl and the 1like, more

15 preferably pyridyl, quinolyl and the like, most preferably
pyridyl and the like.

Consequently, Ar'! includes, for example, phenyl,
2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl,
2,3-difluorophenyl, 2,4-difluorophenyl, 2,6-difluorophenyl,

20 3,5-difluorophenyl, 2-chlorophenyl, 3-chlorophenyl,

4-chlorophenyl, 2-bromophenyl, 3-bromophenyl, 4-bromophenyl,

2-chloro-4-fluorophenyl, 2-chloro-5-fluorophenyl,
2-chloro-6-fluorophenyl, 2-bromo-4-fluorophenyl,
2-bromo-5-fluorophenyl, 2-methylphenyl, 3-methylphenyl,
25 4-methylphenyl, 5-fluoro-2-methylphenyl,
3-fluoromethylphenyl, 2-trifluoromethylphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl,
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,

5-fluoro-2-methoxyphenyl, 3-fluoromethoxyphenyl,



22 2-di fl uoronet hoxyphenyl, 3-difl uoromet hoxyphenyl,

2- hydr oxy-4-fl uorophenyl, 2-hydroxynet hyl phenyl, 3-hydroxynet hyl phenyl
3- hydr oxywbengd002986hydr oxyphenyl , 2-im dazol yl, 2-furylPCTAP2008/008161,

1, 2, 4- oxadi azol -5-yl, 5 1,3, 4-oxadi azol -2-yl, 1,2,4-thiadiazol-5-yl,

1, 3, 4-thi adi azol -2-yl, 2-pyridyl, 3-pwei dyl, 4-pyridyl,
2-fluoro-5-pyridyl, 3-fluoro-6-pyridyl, 2-pyrinidiny|, 4-benzo[b]furany|,
S5-benzo[ b] furanyl, 7-benzo[b]furanyl, 2-quinolyl, 3-quinolyl, 4-quinolyl,

5-qui nol y} . d_@fﬂ.'l‘éfgllnﬁ: }g%ﬁenyjrnol yl and thg_ hak@uofsﬁéeﬁaﬁwheﬁyh

I ncl udes pheny 4-f1 uor ophenyl’, 2, 4-di f | uor ophenyl,

2, 5-di f | uprophesyy - 4 2£hbo6phdn{i ior ophenyl,  2- ﬁiﬂhﬁbﬁyﬁeﬁhympﬁéhﬁmw,
2-trifluoromethyl phenyl, 2-dif uoronethoxyphenyl 3-di f I uor onet hoxyphenyl ,

15 3- hydr@xup@a@xymeﬂhyyghenyphenﬂ hyﬂqquphdnylz f tubydxbxpphedyl,
3-fluoro-6-pyridyl, 7-benzo[b]furanyl qflnolyl 3-quinolyl and the
like. QL anmy@@SObYéierébﬁ%ralsnnﬁrihkﬁny oxydef, 4- Rﬁﬁg}azahd5 Vhe |ike,
nor e preferably a single bond and the like. 20 The suﬁstltuenﬁ 8
met hi Me ad- A AEOX@A{RZDLr Ac¥dide(s) pref er abl ylhar gEhiefirgotonayLal kyl |

[EE?Lr?|; é¥§%e98f¥ﬂ%az?aggi$eferregyﬁ%é nd t? %#fﬁéglnnr% ggggﬁ&?gLYudes
for 25 ex afglllgrot Qe f‘iﬁyﬂhereﬁﬂ%ﬂ%—a&—epﬁ?i@ypr di biguenhliinyl,

unsubsti t ut nethln frogen, "and one of Band C is” nethine ~having
-Ql-Arl andpéhgo pbmgﬁraﬁymms ulsstidrid b PRIFEmEL Or 7Rbbhageb] fuRaayl,

preferably the case where A is unsubstituted nethine, B and/or D are
ni trogen, 2agdifoilglpeBhignénhdyilng4-@einAplylW052Q040002286 6PGUADP2A3/ 008161

10 8-quinolyl and the like. Preferably, Ar! includes phenyl,
2-fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl,
2,5-difluorophenyl, 2-chloro-4-fluorophenyl,
2-chloro-5-fluorophenyl, 2-trifluoromethylphenyl,
2-difluoromethoxyphenyl, 3~-difluoromethoxyphenyl,

15 3-hydroxyphenyl, 4-hydroxyphenyl, 2-pyridyl,
2-fluoro-5-pyridyl, 3-fluoro-6-pyridyl, 7-benzo[b]furanyl,
2-quinolyl, 3-quinolyl and the like.

Q' includes preferably a single bond, oxygen, -N(R’)- and
the like, more preferably a single bond and the like.

20 The substituent(s) of methine as A, B, C or D include(s)
preferably halogen, halo-lower alkyl, lower alkoxycarbonyl,
-N(R')R?, -Q*-Ar' and the like, more preferably -Q'-Ar' and the
like.

The preferred embodiment of A, B, C and D includes, for

25 example, the case where A and D are same or differently
unsubstituted methine or nitrogen, and one of B and C is methine
having -Q'-Ar' and the other is unsubstituted methine or
nitrogen, more preferably the case where A is unsubstituted

methine, B and/or DD are nitrogen, and C is methine having —Ql-Ar1 .



23 Eis nmethine, hydroxy substituted nmethine or nitrogen, preferably
methine. nis O or 1, preferably 0. T, U V and Ware independently nethine
or nitrogwn,206@Ai09865 net hi ne bei ng optionally substitut @dThy2m3/8eshéet | t uent
selected fromthe group consisting of halogen, |ower alkyl, halo-Iower

al kyl, hydroxy, |ower al koxy and hal o-¢Hpwer al koxy, and at |east two of T,
U V and Ware said nethine group. "Methine which is optionally substituted
by a 10 substituent selected fromthe group consisting of hal ogen, | ower

al kyl, hal o- | ovgr's 3l b 4y 0RKro kPRI X 1o R L IO d O MR- BIgOXY |

refers to unsubstitut met hi e or Ine having a substituent, erein

sai d subspirbgertb meeéhgakected fromthe group consisting of hal ogen,

| ower al kyl, hal o-lower 15 al kyl, hydroxy, |ower al koxy and hal o-| ower

al koxy. Hal ogennasssai drslibsprefientibpyederably i ncludes fluorine, chlorine
and the like. Lower alkyl as said substituent preferably includes nethyl,
ethyl and the | Tkdl. Yoapd|Wbarewerdepeydently mathsines ortnibirogref oddl v

i ncludes difluoronethyl, trifluoronethyl and the |ike, Lower al koxy as
sai d s?ejbs{“PttGéHte B?@%%WW%YUEBESW%PESN?Y Bt RSt Lherheeleet ed

aor omat nGEy™ P o7 BRI e bR RUBRG Y Surf 2 el 1 MR- dqmes
b S ae sy LSl st seppd etonl KXkorby il SR
PCT/ JP20034@03%6%, U, V and W are said methine group.
"Methine which 4is optionally substituted by a
10 substituent selected from the group consisting of halogen,
lower alkyl, halo-lower alkyl, hydroxy, lower alkoxy and
halo-lower alkoxy"” refers to unsubstituted methine or methine
having a substituent, wherein said substituent may be selected
from the group consisting of halogen, lower alkyl, halo-lower
15 alkyl, hydroxy, lower alkoxy and halo-lower alkoxy.
Halogen as said substituent preferably includes fluorine,
chlorine and the like.
Lower alkyl as said substituent preferably includes
methyl, ethyl and the like.
20 Halo-lower alkyl as said substituent preferably includes
difluoromethyl, trifluoromethyl and the like.
Lower alkoxy as said substituent preferably includes
methoxy, ethoxy and the like.
Halo-lower alkoxy as said substituent preferably
25 includes fluoromethoxy, difluoromethoxy,'trifluoromethoxy'and
the like.
Said substituent includes preferably halogen, lower
alkyl, hydroxy, lower alkoxy and the like, more preferably

halogen and the like.



24 The preferred enbodinent of T, U, V and Wincludes, for exanple, the
case where T, U, V and Ware independently nmethine optionally having said
substi t uewD,2opr@t®eabl y hal ogen, |ower al kyl, hydroxy acod/Jpzoenosabkoxy,
nore preferably hal ogen; or 5 the case where one of T, U, V and Wis
nitrogen, preferably the case where oge of T, U V and Wis nitrogen and
one of the remainder is nmethine having said substituent, preferably

hal ogen, |ower alkyl, hydroxy and |ower alkoxy, nore preferably hal ogen;

or the case me&'ﬁeoﬂfefér;edusm%/ o@fe¥ ice W t?()g@naﬁ@qﬂ 1119:153:ldesf3; ftolie

remai nder are unsubstituted Ine. Xis - ,

-CO. Y i exampl) th& dase whereor, U\ {R81d w abé irﬁdé;]symexa&wmetm@lekyl or
aryl. R5 and R8 are independently hydrogen, | ower kyl, aral kyl or aryl.
R6 and Roparienaldgpbadinylsaiy dubgddi tuepndr,opyefévablydi&idgerns dlomelr 15 or
aryl. Lower alkyl as R4 , RS , R6 , R7 or R8, each independently,
pr ef er abl }'rlllkrYéJ.u@é@r@EVh?nd LoYior, abk@Wl nmee threfenably Akae]qu!eln:a§IR4 R5,

R6, R7_or , each |ndependently, preferably includes benz and the like.
20 Ary?p a§h|§4°aSRSW exg oneReiol Ry V %’é@ﬁ’llﬁd’éb'é’ﬁagﬂ?rwr%g

I ncl udes phenyl e |] d refe ncI r

| oner al k% %ey ql é(%le pt e e?llrﬁgdﬁe% é?%é ﬁfeﬁ??c udes

for exanplr%mal%%etxhelgaﬁétm‘%{ee Rebn§6 g Pguﬁé&m{élﬁ{??efbre@%z‘a%‘ily”des

preferably, for exanple, hydrogen, lower alkyl and the [ike, nore
pr ef er abl waiydyergenowad alikg1l,i kedrodpand edwer ad ke ohsE8 preffatablyand Y

I ncl udes, for exanple, the case where nis 0, X is -N(SQ2R4)- or -N COR5)-
VO 2004/ 002985 ePCTHIPEINE 3B ¥Bere one of T, U, V and W is nitrogen and
10 all of the remainder are unsubstituted methine.

X is -N(SO;R*)-, -N(COR’)- or -CO-. Y is -C(R°)(R7)-, -O-
or -N(R®)-. R! is lower alkyl, aralkyl or aryl. R® and R® are
independently hydrogen, lower alkyl, aralkyl or aryl. R® and
R’ are independently hydrogen, hydroxy, lower alkyl, aralkyl

15 or aryl.

Lower alkyl as R*, R®, R®, R’ or R®, each independently,
preferably includes methyl, ethyl, propyl and the like.

Aralkyl as R*, R®, R®, R’ or R®, each independently,
preferably includes benzyl and the like.

20 Aryl as R*, R?’, R®, R’ or R®, each independently, preferably
includes phenyl and the like.

R* and R’ preferably include, for example, lower alkyl
and the like.

The preferred embodiment of R® and R’ includes, for example,

25 the case where both R® and R’ are hydrogen.

R® includes preferably, for example, hydrogen, lower
alkyl and the like, more preferably hydrogen and the like.

The preferred embodiment of n, X and Y includes, for

example, the case where n is 0, X is -N(SO,R*)- or -N(COR®)-,



25 preferably -N (SO02R4) - , and Yis -C (R6) (R7)_; or the case where n
is 0 or 1, preferably 0, Xis -CO, and Yis -0- or -N (R8) _, preferably
-0-. In tWwe 2oataessecase, it is nore preferable when X PSTACDO3/A08d61Y IS -0-
or -NH, and further preferable when X 5is -CO and Y is -0-. The present
i nvention excludes a conpound of the fggynmula (I), wherein at the sane tine
Eis nitrogen, nis 0, Xis -CO and Yis -0-. 10 In nore detail, a group
of formula (a): NAFB C(a Np/ H inthe fornula (1) includes a group of
formul a (ﬁlréferg!b%l'l R(8b,r4 -, anH vl G~ 'C‘(I(G)QTRQN loN $thdl Nses wFJeré ~ 1

N HNHNNDI erein imethine in the formula I's optionally
substitut gdis1d d 13 paHeHdrtawaRt osekecs ecds oM gEOUD- CORSINERNG ,Of
hal ogen, cyano, |ower al kyl, hal o-lower al kyl, hydroxy, |ower alkoxy,
hal o- | owepralfkeoap lyl oder d]rkmhyzcbabtmylcasleOV\Et AAOM2 0684 0POBHb 1e when
PCT/ JP2003/ 008161 26

X is -CO- and Y is -0- or -NH-, and further preferable when X

5 1is -CO- and Y is -0O-.
The present invention excludes a compound of the formula
(I), wherein at the same time E is nitrogen, n is 0, X is -CO-

and Y is -0O-.

10 In more detail, a group of formula (a):
N A\\B
—< | 1 (a)
N -C
H D

in the formula (I) includes a group of formula (a;):

N N
/4 7
~<10 <
N AN N A
_</N I _N _«NIN) ( a1.)
H H

N—-Nx N
~< 1)
~
N N N
H H
wherein methine in the formula (a;) is optionally substituted
15 by a substituent selected from the group consisting of halogen,

cyano, lower alkyl, halo-lower alkyl, hydroxy, lower

alkoxy, halo-lower alkoxy, lower alkoxycarbonyl, lower



al kyl sul fonyl, |ower alkylsulfonyloxy, -N(R1)R2 and -QLl-Arl, and the I|ike,
nore preferably a group of formula (a2) NNN- < XQL Il (a2) N1 ' N " 1
H -Ar - Arwo(2obwenoedse Arl and Q have the af oresai d nmeani mgx/Jrzmasoeshel | i ke. 5

Moreover, a group of formula (b): EUST Y (b) 1 I 1 V- X W(CH2) *n* n
in the formula (1) includes a group ofggornula (bl): WO 2004/ 002986
PCT/ JP2003/008161 27 R NNH NN~ ~~ % O! GCOO RARARRR pl pN

N(bl) OOO RRR F NN OOO0 N
alkylsulfonyl, lower alkylsulfonyloxy, -N(R')R? and -Q*-Ar?,

and the like, more preferably a group of formula (a;)

N N
4 Y N
_<N l N atar _<le\/\¢k "

H H N Q'-Ar!
(wherein Ar' and Q! have the aforesaid meaning), and the like.
5 Moreover, a group of formula (b):
E
T
”~
Yy @
vV X
W~ (CHy),

in the formula (I) includes a group of formula (b;):



O00 RRF NNFOO (wherein Ris hydrogen or hydroxy; R4 has the
aforesaid neaning), 5 and the |ike. WO 2004/ 002986 PCT/JP2003/008161 28
Pr ef err eawocnpiowedss of the formula (1) are, for exanpl epCTaemosoesdsl of t he
formula (1-a): ON~Bl1l-a R4 S~ NE- I CXOHpi (werein A, B C D E
and R4 have the aforesaid nmeaning); Sconpounds of the formula (I-b): V-U
W' T ONDRNB (1-b) OT zo NDEC H (wherein A, B, C DL R T, U V and

W have the aforesaid neaning) ; conpounds of the formula (l1-¢c): NN I AE -
B(1-O -</ TRNHp~/O RO |
N N
NH
\ \
o’s\‘o o‘ﬁ’o °
R4 R4
RO RO RY

N
0 I 0
N~
5 o (by)
RO R?
F
N™ R N
| 0 | P
Z N
o) o)
RO
NT N
I/ o
F
o)

(wherein R® is hydrogen or hydroxy; R* has the aforesaid
meaning),

5 and the like.



10 (wherein A, B, C, D and E have the aforesaid neaning); or the |ike.
Anmong the conpounds of the forrmula (1) , the formula (l1-a) , the formula
(I -b) orwOhleofmeesdl a (I -c) , the preferred conpounds Pargp2danosexianpl e,
conpounds in which A, B, Cand D are aforesaid 15 preferred enbodi nent, Arl
i s phenyl or heteroaryl, nore preferalyy phenyl, any of which is
optionally substituted by a substituent selected fromthe group consisting
of hal ogen, WD 2004/ 002986 PCT/JP2003/008161 29 nitro, hydroxy, |ower

al kyl, ‘hal o- 'OV\:F Eéﬂ‘!adél?ﬁgﬂ' Ower heaédeﬁlulacxil)oaf@wozagmnplgower

al kenyl, | ower afkoxy, oxy, 'ower "al' kylthio, [ower
aIkyIsufoayhpouﬁagbgfykhelQa@mughk@moab | ower alkoxycarbonyl, | oner 5

al kanoyl am no and -@@-Ar2, and R is hydrogen. Further, anong the conpound

of the fornmula (I, the preferred conpounds are, for exanple, conpounds
in which all of / V and Ware unsubstituted nethine; or conmpounds in
which one of T, Aand Wis nitrogen, preferably one of T, U V and 10 W
is nitrogen and aN=mf the renalqger ane_ unsubstituted nethine or one of

t he renai nde \is e ha\i ng Tné&SBr chloriba) The conmpounds of the
pr esent in%en i.oMN m é}eo soneds such as optical isoners,
di ast er eoRS6m \S anv A rica 1,5C or tautoners depending upon the

node of 15 supstituents. The corgound®P of the present invention include
all the stereoisoners, tautoners and their m xtures. For exanple, conpounds

of the forgubaefih-a), BNCkyde, Bt ahBORSOERYS BhishabfSrésdi@nfedwimgEompound
of the formula (I-la) or (I-la'): HA N B (1-1a)
5 compounds of the formula (I-b):

V-—U

i Asp (Ib)
/é

(wherein A, B, C, D, R%, T, U, Vand Whave the aforesaid meaning) ;

compounds of the formula (I-c):

N A\\
/4 B (1c)
E
~ 1k
NH N~ NpP=

o)

10 (wherein A, B, C, D and E have the aforesaid meaning);
or the like.

Among the compounds of the formula (I), the formula (I-a),
the formula (I-b) or the formula (I-c), the preferred compounds
are, for example, compounds in which A, B, C and D are aforesaid

15 preferred embodiment, Ar' is phenyl or heteroaryl, more
preferably phenyl, any of which is optionally substituted by

a substituent selected from the group consisting of halogen,



R4 S~ ...~~<1 C\OHp~ 20 WO 2004/002986 PCT/JP2003/008161 30 OHA ON
s NI HpC R4 11 N and a cis-form conpound of the formula (1-2a) or
(1-2a"): wO2pb4002986~ B (1-2a) tI S R4 ~ N/ C 11 H NPDTOPLIS/A08B6Y | - 2a' )
4-SAN < | RN p~C 5 0 H and conmpounds of the fornulae (1-1a) and (1-2a')
are preferable. Conpounds of the formga (I-b) include stereoisoners such
as a trans-formconpound of the fornmula (I-1b) or (I-1b"): V-UW ~T H AFB
(1-1b) O< I T zo N p~C 10 H WO 2004/ 002986 PCT/ JP2003/008161

nitro, hydroxy, lower alkyl, halo-lower alkyl, hydroxy-lower

alkyl, cyclo-lower alkyl, lower alkenyl, lower alkoxy,

halo-lower alkoxy, lower alkylthio, lower alkylsufonyl,

carboxyl, lower alkanoyl, lower alkoxycarbonyl, lower
5 alkanoylamino and -Q*-Ar?, and R® is hydrogen.

Further, among the compound of the formula (I-b), the
preferred compounds are, for example, compounds in which all
of T, U, Vand W are unsubstituted methine; or compounds in which
one of T, U, Vand W is nitrogen, preferably one of T, U, V and

10 Wis nitrogen and all of the remainder are unsubstituted methine
or one of the remainder is methine having fluorine or chlorine.

The compounds of the present invention may include
stereoisomers such as optical isomers, diastereoisomers and
geometrical isomers, or tautomers depending upon the mode of

15 substituents. The compounds of the present invention include
| all the stereoisomers, tautomers and their mixtures.

For example, compounds of the formula (I-a) include
stereoisomers such as a trans-form compound of the formula

(I-la) or (I-la’):

H A
% prie e
R4.’S’N --lll|< | I
i\ N ~C
20 0 H b



31 V- UW-~T 20H OON HDand a cis-form conpound of the formula (I-2b)
or (I-2b'): W-UT Fi NDI AFB (1-2b) Ozo N!~ OC HD V-UW-~T Z CHA ~-B
(1-2b') WoQoN/D@DEB6s H 5 , and conpounds of fornul ae (| PCTiIB}ooaNEB1¢l1 - 2b'
) are preferable . Conpounds of the fornula (l1-c) wherein E is nethine,

I ncl ude stereoi sonmers such as a trans-§®rm conpound of the formula (l-ic)
or (I-ic'): H..OAB (l-ic) | I NHHDEC 0 WO 2004/002986

PCT/ JP2003/ 008161 32 OH N AFB

(I-1a')

(1-2a)
OH A
WO
’S’ (RS0
R \! N Dég
5 0] H

and compounds of the formulae (I-la) and (I-2a’) are
preferable.
Compounds of the formula (I-b) include stereoisomers such
as a trans-form compound of the formula (I-1b) or (I-1b’'):

V—U
7\
w

H A
«"I B (I1b)
o wanXN] l
(o) H D&Q

10



FN H DEC O and a cis-form conpound of the fornmula (1-2c) or (I-2c'): HN
Al (1-2c) FNHDEC OOH NDI AF Kill <1 B NHHDEC O5 , and conpounds
of the fowowbasogdséi c) and (1-2c') are preferable. Al seciraetowseaied t hi n
the scope of the invention are polynorphs, hydrates and sol vates of the
conpounds of the present invention. 1§ The present invention also includes
prodrugs of the conpounds of this invention within its scope. In general,
such prodrugs are functional derivatives of the conmpounds of the present
i nvention “hiﬂﬂ_ n be readily converted in vivo into the required
conpound. Thug, I'R the treatnment nethods for 15 various di seases according
to the presant invgntion, the term "adm nistering"” shall enconpass not
only adm ni stXxatign of tggé conpou?ggspecified in this disclosure but also
admi ni stratiop WO, 2002N\0@Z298 993/0081§E1 Bi of a conpound which is
converted ipAyi he Jpeci [|i ed Jeonpoun mﬁe it is admnistered to a
patient. € "WW?ON pr ocexlur fopcsel ection and preparation of suitable
ar'e deso?_il be ,D‘FE’JT exanpl e, in "Design of

prodrug

and a cis-form compound of the formula (I-2b) or (I-2b’'):

AR
w T
(12b)
Vﬁ? A\
30X
0 o) N D/,Q

5 , and compounds of formulae (I-1b) and (I-2b’') are preferable.
Compounds of the formula (I-c) wherein E is methine,
include stereoisomers such as a trans-form compound of the

formula (I-1lc) or (I-1c’'):

H N A\.
N
N 2
NH N D

(I-1¢c)

IO=lw

o



5 Prodrugs," ed. H Bundgaard, Elsevier (1985), which are entirely

i ncorporated by reference in this specification. Metabolites of these
conmpoundswpreebaumdessact i ve conpounds produced upon i ntrodaEtPzns/oeésiconpounds
of the present invention into the biological mlieu, and are enconpassed
in 10 the scope of the present invengyon. The specific conpound of the
formula (1) is, for exanple,

2-[1- nethylsulfonylsplro[|ndoI|ne 3,4 -piperidin]-1-yl]-5-

chl or obenzisa-dazol e, 5, 6-dichloro-2-[1-nethyl sul fonyl spiro[indoline-3,4'-
15 pi peri -yl ] benzi m dazol e,

5-chl or o- % hylsulfonylsplro[|ndoI|ne 3,4' -piperidin]-

1' -yl ] benz ch Aro- 2-[ 3' - oxospi ro[ cycl ohexane-1,1' (3' H) -
i sobenzof rohﬂ@hyl)ben2|nudauﬂbe 20

trans-5- (4 oxos i ro[ cycl ohexane

1,1' (3" H)- fan]-4 dazol e,

trans- 2-[ I/oxospi ro[ 6- aza|$bbenz uran-1(3H), 1' - cycl o-
hexan] - 4fGyI] 5- phenylben2|n1dazole

trans: & (311 wor ophenil) - 2ol S oX 051 60l & HRALELOCRZALY 80 BP-207)

trans-5- (4- or ophenyl ) - 2 [ 3- oxosp|r0[6 azai sobenzof ur an-

1(3H), 1" - Nexan] - 4' -yl ] benzi mi dazol e,
trans-2-| ppi ro[ cycl ohexane-1, 1' (3' H) -i sobenzof uran] -
4-yl]-5-(2Yym={d i dhzo[g yh¥r|d|ne WD 2004/ 002986 PCT/ JP2003/ 008161
34 trans-2/[3' g I ongxaneB1, 1' (3' H) -i gkRepzof ur an] -
4-yl]1-6-(2 i 4,5 b]pyﬂldlne
trans-5-(2- 5&0[6 azai sobenzof ur an-
1(3H), 1" - -yl JHm dazZo[ 4, 5- b] pyri di ne,
O
OH N Al
llllll</ | A .?- ( l-ZCI)
NH N =
H D
o,

5 , and compounds of the formulae (I-1c) and (I-2c') are
preferable.

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

10 The present invention also includes prodrugs of the
compounds of this invention within its scope. In general, such
prodrugs are functional derivatives of the compounds of the
present invention which can be readily converted in vivo into
the required compound. Thus, in the treatment methods for

15 various diseases according to the present invention, the term
"administering" shall encompass not only administration of the

compound specified in this disclosure but also administration



5 trans-2-[ 3-oxospi ro[ 6-azai sobenzofuran-1(3H), 1' - cycl o-

hexan] -4' -yl ] - 6-phenyl i m dazo[ 4, 5-c] pyri di ne,

t rans- 6- (\Rof2buameyskenyl ) - 2- [ 3- oxospi r o[ 6- azai sobenzof ur aT/JP2003/008161
1(3H), 1' - cycl ohexan] -4' -yl ]i m dazo[ 4, 5- c] pyri di ne,

trans- 2-[ 3- oxospi r o[ 6- azai sobenzof urangl(3H),1' -cyclo 10

hexan] -4' -yl ] -5-phenyl i m dazo[ 4, 5- b] pyr azi ne,

trans- 5- (4 quorophenyI) 2- [ 3- oxospi r o[ 6- azai sobenzof ur an-

1(3H), 1" - &@%ﬁ& lyﬂéé?”lgaé8ﬁéeéf§&p¥B?€E S’inFo the specified

trans- 6- ( 3-0x0spiro azai sobenzof ur an-

1(3H), 1" - &4 ﬁ%&@ﬁ&aﬁieﬂ'iV'iérﬂdﬁﬁﬁﬂéké%éﬂFﬁﬂwaﬂﬁék&%mtl5 Conventional

trans-2-(2-f1uorophenyl)-8-[3"'-oxospiro[ cycl ohexane-
1, 1' (3' H pioebetzes ufen] sdtedt st iaig] preparation of suitable prodrug
trans-2-(3-f|uorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1'(3 H) désibbehivéar amte 4-§¢§euibere, for example, in "Design of

trans-2- (4-fl uorophenyl)-8-[3 -oxosplro[E%pIohexane 20 .
1,1 (jipDPrgéggggefL”Qgﬂ H.y|BURA9IRE sevier (1985), which are

arin?3zké§p ggg&% ]3 3ﬁ%§npfg58£r°Lﬁ¥8'%ﬂFx€n1s specification.
trans-2- (ﬂeE@%Qﬁ?ﬁf eny. )}%e[ﬁ%pug éghéagcyﬂm@ne&ctlve compounds

1,1' (3 H)-rso enzo uran

trans 2- (BroBtBYaPhepYh ) -Brdrbauasd I ofCyebapennas- of the present
1,1' (3" H)-isobenzofuran]-4-yl] puri ne,

trans- 8- [ 3hvenosphr hhtycthéexbnbodidal id)iewsolkanik ging @mcompassed in
-4-yl]-2-(2-trifluoromethyl phenyl) puri ne,
t ransi®- (Rhehboppesof| Gbeophesph)- 8nyentaeBspi ro[ cycl 0 V\D 2004/ 002986

rCT/JP2003/008161 35 hexane-1, % gg tp bﬁggenzo ( i géﬁggrgggle

rans- 2- ( 2- hydr ?@W%WF‘? BRAPL FREHPTBE ?/cl fe ¥

b R A s speca 4 oggepgaim-L 1o
chlorobenzimidazole,
5,6-dichloro-2-[1l-methylsulfonylspiro[indoline-3,4"-

15 piperidin]-1'-yl]lbenzimidazole,
5-chloro-2-[l-ethylsulfonylspiro[indoline-3,4"'-piperidin]-
1"-yllbenzimidazole,
trans-5-chloro-2-[3'-oxospiro[cyclohexane-1,1"(3"'H)-
isobenzofuran]-4-yl]-6-(trifluoromethyl)benzimidazole,

20 trans-5-(4-fluorophenyl)-2-[3’'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-yllbenzimidazole,
trans-2-[3-oxospiro[6-azaisobenzofuran-1(3H),1’'-cyclo-
hexan]-4'-yl]-5-phenylbenzimidazole,
trans-5-(3-fluorophenyl)-2-[3-oxospirol6-azaisobenzofuran-

25 1(3H),l'-cyclohexan]-4'-yllbenzimidazole,
trans-5-(4-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yllbenzimidazole,
trans-2-[3'-oxospiro[cyclohexane-1,1'(3"H)-isobenzofuran]-

4-y11-5-(2-pyridyl)imidazo[4,5-blpyridine,



5 i sobenzof uran]-4-yl]purine,

trans-8-[ 3' - oxospi ro[ cycl ohexane-1, 1' (3' H)-i sobenzof uran] -

-4-yl ] - 2-WD-204i/@e98k) pur i ne, PCT/JP2003/008161
trans-8-[ 3" - oxospi ro[ cycl ohexane-1, 1' (3' H)-i sobenzof uran] -
-4-yl]-2-(2-pyrrolyl)purine, 10 34
trans-2-(3-fluoropyridin-6-yl)-8-[3"-o0oxospiro[cycl ohexane-

1,1 (3" H)-isobenzofuran]-4-yl]purine,

trans-2-(2-chl oy gpyri di n=6-y1 ) 853 exishi rof hEXansa: -
1,1' (3 I-l)(':-rial debceﬁ;lg[g%/ uro%\%p%gﬁ []caﬁcrll[o“:he% P &ycﬁ)o zofuran|

trans- 2- (21 Uy QpNeRAdy By i ai1sp) 5o iyakaeene 15
1,1 (3" H)-i"sobenzof uran] -'4-yl ] puri ne,

trans- 2- (kg § 4 upramhereptdnBt Y -3 - (Bas s mi 1y 06 odmadesbenzofuran-
1,1' (3' H)-isobenzofuran]-4-yl] purine,

t r ans- 8- [1X 3Hx,dspi ey bytve dmek-eh'e=-vil, Iing3lage | 4 ochdnpiftidine .
4-yl]-2-(1-piperidyl)purine, 20 ,

t r ans 58- [Franeosi &%{W%@%%%Tﬁ%ﬁ%ﬁ%ﬁﬁ%ﬂ?ﬁnf%%‘ﬁ b1’ -cyclo-
hexan] -4' -yl ]-2-phe purine, . . -

trans- 2- (@g-/}fel%‘r‘gp'h"gﬁ% éjf%bef%y%%‘—ﬁ%[[%ﬂ%'z%l R¥benzd7 ur an-
1(3H), 1' -cycl ohexan] = 4" - L.y oo ; - ; -
trans- 2- (%?45826? 0 e%éf?yéél?%q%ggs%l [r%[%}-{%si%}]é% %naz%?tsr%%e%%omran
1(3H), 1' -cysih phexagd e fondkdPYrd N8yl Jimidazo[ 4, 5-c]pyridine,
trans-2-(4-fluorophenyl)-8-[ 3-o0xospi ro[ 6-azai sobenzof uran-

1(3H), 1' -eyarohexpd} o¥osyitelé i aaisobenzofuran-1(3H),1" -cyclo-
trans- 2- (2-chl orophenyl)-8-[ 3- oxosgi ro[ 6- azai sobenzof ur an-

1( 3H)101' -gamhekaryl 4+ 5 yphewyl Heldagy P03 DORYB8Z FET/ JP2003/ 008161
trans-2-(3-chl orophenyl ) -8-] 3- oxosgi o[ 6- azai soPgnzof UL an-
1(3FD,1'-QV%m%h%XgﬁTfiugyPP %?Y%éj -[3—oxosp1ro -azaisobenzofuran-

0 2 L PRl - p1cseh 916s28 4 s9DERL LB,
trans-6-(4-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yllimidazo[4,5-c]pyridazine,

15 trans-2-(2-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-yl]purine,
trans-2-(3-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-yl]lpurine,
trans-2-(4-fluorophenyl)-8-[3'-oxospiro[cyclohexane-

20 1,1'(3'H)-isobenzofuran]-4-yl]lpurine,
trans-2-(2-methoxyphenyl)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]lpurine,
trans-2-(4-methoxyphenyl)-8-[3'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-yllpurine,

25 trans-2-(2-methylphenyl)-8-[3'-oxospiro[cyclohexane-

1,1 (3'H)-isobenzofuran]-4-yl]purine,
trans-8-[3'-oxospiro[cyclohexane-1,1’'(3"'H)-isobenzofuran]-
—4—yl]—2—(2—trifluoromethylphenyl)purine,

trans—z-(2—chloro-4—f1uorophenyl)—8-[3'—oxospiro[cyclo-

36



5 trans-2-(2-chl oro-4-fluorophenyl)-8-[ 3-oxospiro[ 6-azai soben
zofuran-1(3H), 1' - cycl ohexan] -4' -yl ] puri ne,

trans- 2- (Wormsed1oz9sphenyl ) - 8- [ 3- oxospi r o[ 6- azai sobenzof uP&mAIP2003/008161
1(3H), 1' -cycl ohexan] -4' -yl ] puri ne,

trans- 2- (2- met hyl phenyl ) - 8- [ 3- oxospi r @s6- azai sobenzof uran 10

1(3H), 1' - cycl ohexan] -4' -yl ] puri ne,

trans- 2- (2-di fl uor onet hoxyphenyl ) -8-[ 3- oxospi r o[ 6- azai so- benzofuran-1(3H),
1' -cycl ohe -4 -yl (I Ao ;

trane. 2 (Cas i nbf il Tepensoturan o ylinprine
benZOfuraﬂf&ﬁ§fﬂf@i=ﬁ§&f6§§ﬁé¥ﬂyﬁ¢hdﬁﬁpyf8HPB'J@kos iro[cyclo-
trans- 8- [ 3- oxospi r o[ 6- azai sobenzof uran-1(3H), 1' - cycl o-

hexanl- 4'hakdn&-1{ 21t (3 fH) ubsov@h Hyfwheny+ 2 pyl i perine,

trans-2- (2, 4-di fl uorophenyl)-8-[ 3- oxospi r o[ 6- azai sobenzo-

fur an- 1( 3tads-2y 2 ofiexnh) -8+ [ [ tpeesperolcyclohexane-1,1" (3'H) -
trans-2-(2,5-dif|uorophenyIL-8-[3-oxospiro[6-azaisobenzo 20

f ur an1( 3§ohenzoEvHARkahTYUIPYFip@ri ne,

trans-2-(2-Db -4-11 henyl ) -8-1 3- [ ; i SO-
benzofurgh¥§%§g§fﬁ3-Eégé%ﬁ%ﬁgﬁT%ﬁfgé?Tgﬁg?ggiOE? Af*186benzofuran] -
trans-2- (4 C2.f g7 [ 3- i r o[ 6- azai so-
T e L
trans- 8- [ 8ra%0sHL | 9f boRE3b $P6LB¥E1 BheRané3t) 11( 3¢yl Dsobenzofuran] -

hexan] -4' -yl ]-2-(3-qui nol yl) puri ne,
trans- 8- [ 54y LDrn-B2eppepol el Ppardnepbenzof uran- 1(3H), 1' -
cycl ohexan] - 4' -yl ] - 2- phenyl puri ne, i .
t r ansl8- [ 5ransof ol 3-6xvepbpBibdinabspbendof ar aAxeEBLYC [ cYNEPDEBaN®02986
PCT/ JP2003/ 008161 37 cyclohexan£-4'-xhg-zzéz-fluorophenyl)purine,
trans-2- (2;4- 63f Hdol8BRERGPFUBARE: fr¥biBYELBRospi r o] 6- aza-
i sobenzof uran- 103H),, 1: = | lz4,5YLLpuWgin . 1oh _
trans-2-(gF§95i |&OFSE%§%§P§£§é?§-?|X%¥0#3f%XO§%P?BiE9g%XC chexane
1,1’ (3'H)-isobenzofuran]-4-yl]purine,
trans-2-(2-fluorophenoxy)-8-[3'-oxospiro[cyclohexane-

15 1,1'(3'H)-isobenzofuran]-4-ylipurine,
trans-2-(2,6-difluorophenoxy)-8-[3"'-oxospiro[cyclohexane-
1,1’ (3'H)-isobenzofuran]-4-yl]lpurine,
trans-8-[3'-oxospiro[cyclohexane-1,1"(3'H)-isobenzofuran]-
4-yl]-2-(1l-piperidyl)purine,

20 trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H),1l"-cyclo-
hexanl}-4'-yl]-2-phenylpurine,
trans-2-(2-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yl]lpurine,
trans-2-(3-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

25 1(3H),1'-cyclohexanl]l-4'-yl]lpurine,
trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yl]lpurine,

trans-2-(2-chlorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

1(3H),1'-cyclohexan]-4'-yl]purine,



5 i sobenzofuran-1(3H), 1" -cycl ohexan] -4' -yl ] puri ne,
trans-2-(4-fluorophenyl)-8-[7-hydroxy- 3-oxospiro[ 6-aza-

i sobenzofwpane41003¢4dp, 1' - cycl ohexan] -4' -yl ] puri ne, PCT/JP2003/008161
5, 6-di chl oro- 2-[ 3, 4-di hydr o- 3- oxospi r o[ i soqui nol i ne-

1(2H), 4, -piperidin]-1"-yl ] benzi m dazolgg, 10

2-[ 3, 4-di hydr o- 3- oxospi ro[ i soqui nol i ne-1(2H), 4, - pi peri din]-

1'-yl]- 5 phenyl benzi m dazol e,

? [3 4- P%%é\%lg ?5081916%1!:1?&%‘1?0&' $=d%85Difor Pl LA dbBdnzofuran-
8-[3, 4 d'hgﬁ'ﬂ?’ B:0 ﬁépbﬁ@iéﬁpw'f@i]ﬁ@riﬁgm 4' -piperidin]- 15
1'-yl]-2-( uor ophenyl ) puri ne,

8-[3, 4- dlttyaing-z-()xeemdsnﬁp}smmlhem he-dxaspido @i praisob¢nzdfuyan-2- (4-f

| uor ophenyl ) puri ne,
trans- 8- [B(BH) ulh?ﬂﬂbOBeX@&bsblrﬁ{by@réhéxane 1,1'(2'H)-
henyl puri ne,

i soqui nolin]- é %
trans-2-[Brams=-3r 9::1?5199:0@ b‘%‘ﬂ?ﬁ?e%v%éxénQ1°>i°%911:9[6 -azaisoben
i soqui nolin hepyl be m_dazo
trans- 8-[3° %3F9§F#§g?g g Y g%#?%?%icﬂohg%éﬁurini (2'H)-
i soqui nol -yl vk ) pyL -
2ol kg s o gt gy
i soqui nol i p3u4; Yt} cgcidnékan) ophepylipavihee, _
trans-2-(4-fluorophenyl)-8-[7-hydroxy- 3-oxospi ro[ 6-azai so-
benzof ur abhraq8He - (2- methbphanm})AB yB} prpbpérol6-azaisobenzofuran-
trans 2- (4-f uorophen % 8- [ 3- oxospi r o[ 6- azai sobenzof uran- 1(3H),

1' - cyH] oh&%3H) - 4" 9YF%9 Pﬁén$ fxi¥é 1 PWOLRE04/ 002986 PCT/ JP2003/ 008161

etz e A AR ST

e daprsnen(y oot oioa e =
trans-2-(3- dlfluoromethoxyphenyl) -8-[3-oxospiro[6-azaiso-
benzofuran-1(3H),1’'-cyclohexan]-4'-yllpurine,

15 trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H),1’'-cyclo-
hexan]-4'-y1l]-2-(2-trifluoromethylphenyl)purine,
trans-2-(2,4-difluorophenyl)-8-[3-oxospiro[6-azaisobenzo-
furan-1(3H),1’'-cyclohexan]-4'-yl]lpurine,
trans-2-(2,5-difluorophenyl)-8-[3-oxospiro[6-azaisobenzo-

20 furan-1(3H),l'-cyclohexan]-4'-yl]purine,
trans-2-(2-bromo-4-fluorophenyl)-8-[3-oxospiro[6-azaiso-
benzofuran-1(3H),1 -cyclohexan]-4'-yl]purine,
trans-2-(4-chloro-2-fluorophenyl)-8-[3-oxospiro[6-azaiso-
benzofuran-1(3H), 1l ' -cyclohexan]-4'-yllpurine,

25 trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H),1'-cyclo-
hexan]-4'-yl]-2-(3-quinolyl)purine,
trans-8-[5-fluoro-3-oxospiro[6-azaisobenzofuran-1(3H),1" -
cyclohexan]-4'-yl]-2-phenylpurine,

trans-8-[5-fluoro-3-oxospiro[6-azaisobenzofuran-1(3H),1" -

38



5 trans- 2-(4- hydroxyphenyl)-8-[ 3- oxospi r o[ 6- azai sobenzof uran- 1(3H),

1' - cycl ohexan] -4' -yl ] puri ne,

t rans- 2- (Wof2baanoesss- hydr oxyphenyl ) - 8- [ 3- oxospi r o[ 6- azai 6T/JP2003/008161
benzofuran-1(3H), 1'-cycl ohexan]-4'-yl]purine,
cis-2-(4-fluorophenyl)-8-[4'-hydroxy-3ggpxospiro[ 6-azai so 10
benzofuran-1(3H), 1'-cyclohexan]-4'-yl]purine, and the |ike. Anong these
conpounds, the preferable conmpound is for exanple,

t rans- 8- [ EydreheRiaml-ayrclyaheane JsthdrbgherdyBoanaaidr an] - 15
4-yl]-2-phényl purine, trans-2-(2-fluorophenyl)-8-[3 -'oxospiro[cycl ohexane-

1, 1" (3' H) -tirsoser2zdf2y rdad -F-ud dqpiienyd, ) -8 - [ 5-fluoro-3-~oxospiro[ 6-aza-
trans-2-(4-f|uorophenyl)-8-[3-oxospiro[6-azaisobenzofuran- 1(3H),

1' - cycl ohé@@rqerwofwl]mli(ﬁéi) 210' cyclohexan]-4'-yllpurine,
trans-2-(2,5 d|fluorophen ) - 3- oxospi ro[ 6- azai sobenzo- furan-1(3H),
1'-Cyclohé¥am 7@—)ﬂ %ﬂﬂﬁ orop enyl)-8-[5-fluoro-3-oxospiro|[6-aza-

%;2P3hgxaﬁ]‘~’f°|&’%%% ox:)s%p(li}ﬁdgbaz alrﬁszl1 enzof ur 2N ]1(] p@r’ine
1r?2§clog§§%% RQ$QMJ) }hﬁﬁﬁﬁgs pyrlgﬁﬁgi gég%ghﬁﬂw%éeﬁée process

for pr oduqm&mmrmﬁ 1qf3H)hea 'pr@mmheﬂaﬁaemt'lm]lpwlldélst rated as

fol l ows. Conmpounds (1) of the present invention can be synthesized, WO
2004/ 002986 6R@H/chR2(@3/26E1, 61 d i3y drar- Iycamsps, rdiyi ddymifrdlio-ng  product i on
met hods or the processes shown in exanples, but these enbodi nents are not

i nt ended tid 2Hstd’i-Binerd dirdcds's Wdbenzdmidarp keomounds (1)  of this

i nventj.on.
Hb 2-[3,4-dihydro-3-oxospiro[isoquinoline-1(2H), 4’ -piperidin]-

1'-yl]1-5-phenylbenzimidazole,
8-[3,4-dihydro-3-oxospiro[isoquinoline-1(2H),4"' -piperidin]-
1'-yl]-2-phenylpurine,
8-[3,4-dihydro-3-oxospiro[isoquinoline-1(2H), 4"’ -piperidin]-

156 1’-yl]-2-(2-fluorophenyl)purine,
8-[3,4-dihydro-3-oxospiro[isoquinoline-1(2H), 4" -piperidinl]-
1'-yl]-2-(4-fluorophenyl)purine,
trans-8-[3',4"'-dihydro-3'-oxospiro[cyclohexane-1,1"'(2'H)-
isoquinolin]-4-yl]-2-phenylpurine,

20 trans-2-[3',4"-dihydro-3'-oxospiro[cyclohexane-1,1’'(2"'H)-
isoquinolin]-4-yl]-5-phenylbenzimidazole,
trans-8-[3',4"'-dihydro-3'-oxospiro[cyclohexane-1,1"(2'H)-
isoquinolin]-4-yl]-2-(2-fluorophenyl)purine,
trans-8-[3',4'-dihydro-3’'-oxospiro[cyclohexane-1,1"(2'H)-

25 isoquinolin]-4-yll-2-(4-fluorophenyl)purine,
trans-2-(4-fluorophenyl)-8-[7-hydroxy-3-oxospiro[6-azaiso-
benzofuran-1(3H), 1'-cyclohexan]-4'-yllpurine,
trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

1(3H), 1'-cyclohexanl-4'-yl]lpurine 6-oxide,



5 Production Process 1 A conpound of the fornmula (I-1) or N oxide

derivative thereof: V-U W-~T NAN (CH2)n N-<1 | (1-2) C X-YHDI10

(wherein WO 2B)4/002980, n, T, U, V, W X and Y have each treTgRKMM®3/00886INI Ng as

defi ned above) can be prepared by reacting a conpound of the fornula (11)
Na, Li --<~1 (Il') Ndol d P (whereina, b, c and d are

I ndependently nethine or nitrogen, 15 said nethine being optionally

substituted by a substituent selected fromthe group consisting of

hal ogen, Gyang. ol Q\&enﬂu@ng,-h%ﬂx' LD yah K[ 3-QuRSs AL Al G o | ower
ycar bon

al koxy, | ower | Kox | ower “al kyl sul fonyl, | ower aIkyIsquononxy,
-N (R"P) bBleoquaﬁ-Ar(bB)qn(i'oraiydlmidmnnr-qt'egﬂlq@uwdfequ and at 20 | east
one of a, b, ¢ and d is said nethine; Ar'P is aryl or heteroaryl, any of
whi ch i s dplansrRal-(¢ - fdubsiophengd. )46 -dysixiostyi-i8ud3t- oselsedired 6-azaiisioe gr oup
consi sting WO 2004/ 002986 PCT/JP2003/008161 40 of hal ogen, nitro, |ower

al kyl , ham@ﬂz@ﬁﬁﬁaalRiBH)oydIGQXﬂ&QhBX@WHyH -vowdurdnesnyl , | ower al koxy,

halo-lgmer alkoxy,
trans- (4 hydroxyphenyl) -8-[3-oxospiro[6-azaisobenzofuran-

1(3H), 1'-cyclohexanl]-4'-yllpurine,
trans-2-(4-fluoro-3-hydroxyphenyl)-8-[3-oxospiro[6-azaiso-
benzofuran-1(3H), l1'-cyclohexan]-4'-yl]purine,
cis-2-(4-fluorophenyl)-8-[4'-hydroxy-3-oxospiro[6-azaiso-

10 benzofuran-1(3H), 1'-cyclohexan]-4'-yl]lpurine,
and the like.

Among these compounds, the preferable compound is, for
example,
trans-8-[3'-oxospiro[cyclohexane-1,1"'(3"'H)-isobenzofuran]-

15 4-yl]-2-phenylpurine,
trans-2-(2-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1"(3"H)-isobenzofuran]-4-yl]lpurine,
trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-
1(3H), 1'-cyclohexan]-4'-yl]purine,

20 trans-2-(2,5-difluorophenyl)-8-[3-oxospiro[6-azaisobenzo-
furan-1(3H), 1l'-cyclohexan]-4'-yllpurine,
trans-8-[5-fluoro-3-oxospiro[6-azaisobenzofuran-1(3H),1’ -
cyclohexan]-4'-yl]-2-(2-fluorophenyl)purine,
trans—5—(2—fluorophenyl)—2-[3—oxospir6[6-azaisobenzofuran—

25 1(3H), 1'-cyclohexan]-4'-yllimidazol[4, 5-blpyridine,
and the like.

The process for producing compounds of the present
invention is illustrated as follows.

Compounds (I) of the present invention can be synthesized,



al kyl thi o, [ower alkylsulfonyl, |ower alkanoyl, |ower alkoxycarbonyl,

| oner al kanoyl am no, -QP-Ar2P, optionally 5 protected hydroxy, optionally
pr ot ect edwbyedesnogssower al kyl, and optionally protect edCTaPO39ISI61Ar 2P i S
aryl or heteroaryl, any of which is optionally substituted by a
substituent selected fromthe group cagsisting of hal ogen, cyano, |ower

al kyl, hal o-1ower al kyl, |ower al koxy, 10 hal o-| ower al koxy, | ower

al kyl am no, di-Iomer al kyl am no, |ower al kanoyl, aryl, optionally

pr ot ect ede hydiguhaer gl ke EBQlQﬁihQ”i‘Jﬂdﬁtﬂt&t&Ptﬁth{éﬁ0>&b theis a

IeaV|ng group, S an I no-protecting group; 15 Qlp and 2P are

I ndependeg&baegsés NghewhoRd, eRexARs, Wit alladde/ &ﬁm@ﬁﬁ@ﬂtaﬁa&ﬁ@nﬂbtor

- N(R3) and R2P are |ndependently an am no-protecting group, an

i m no- pr ofi pténagd gtoups s tyie bgere grdaeser falk prodaciRgPcamgou@P, (T aken
together, form |l ower alkylene which may be intervened 20 by oxygen, sulfur
or optionafl yhpsolevertiPnino; R3 has the sane neani ng as defi ned above)

wi th a conpound of the formula (I111): v-u Wt (CH2)n NH (111) X-Y
(where?n n, X and Y have each the sane meaning as defined above, 25

provi ded Ehaé the coggound (hll) when nis 0, Xis -CO and Y WO
2004/ 0029882 41 is -0- is excluded) or its salt to give a
conmpound of theAfeéﬁB$@nd(bfL%hé ¥oPmula (I-1) or N-oxide derivative

thereof:
V—U
7\
(CHy), N— I 8 (k1)
\
X—Y

10 (wherein A, B, C, D, n, T, U, V, W, X and Y have each the same
meaning as defined above) can be prepared by reacting a compound

of the formula (II):

N as
b I
L‘—</ :[ | ()
A
Ve

P

(wherein a, b, ¢ and 4 are independently methine or nitrogen,
15 said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, lower
alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,
-N(R®)R?®, -Q'P-Ar'® and optionally protected hydroxy, and at

20 least omne of a, b, ¢ and d is said methine;
Ar'® is aryl or heteroaryl, any of which is optionally

substituted by a substituent selected £from the group consisting



WA\t Na (CH2)n INI (IV-1) ~ " ICXYNd P (whereina, b, c, d, n,
P, t, u, v, w, X and Y have each the 5 sane neani ng as defined above), and
opt i onal Iworzemmnoesg wher ef rom protecting group(s) and/ ®@CTOR2003/20816]1
nitrogen aton(s) of the conmpound (I1V-1). The | eaving groups represented by
L1 include, for exanple, halogen (e. 4 F chlorine, brom ne, iodine),
organic sulf onyl (e. g. 10 nethanesul fonyl, ethanesulfonyl,

benzenesul fonyl), organic sulfonyl oxy (e g. met hanesul f onyl oxy,

trifluor Or%%x %eqs’%lf Lﬁg%ngyler:E Oél es %nﬁ.lo%&:) ai‘ﬂ?% h@%pié kJ*?ow

pr esent p 0'a process prepar ng a ound o the
fornul a gyﬁerlewbﬁ d15c st OQ%%rnﬁf[ﬁb&ya h&2BPoURErof1kbeyf orswmea (1-1).

In the abov eaction, when a reactant haS an am no, imno, hydroxy,

car boxyl ,apafberind , or 1bwer! i kekyhsahrdags , nouowyr¢|ann&ﬁdylfltrmweeactlon
t he reactlon may be carried out 20 after protectln the am no, imno,

hydr oxy, alkdoxyarbomybpnyllowen t Alkanayianinog 107 oAprpot e@mtm;;n@llmp a
hydroxy-protecting group, a carboxyl-protecting group

car bordy| -pretected Y Grep, qnﬂuoméémyreée%eécwéﬁ%wéPW%Bn%PéYJron of
the reaction. WO 2004/ 002986 PCJ/JP2003/008161 42 The "am no- or
i mi no- pr ARt PRELYRJLEY PEORBELeR T ¥R iy restricted, so long as it has

such protecti VeArzp is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, lower alkoxy,
10 halo-lower alkoxy, lower alkylamino, di-lower alkylamino,
lower alkanoyl, aryl, optionally protected hydroxy-lower alkyl
and optionally protected hydroxy;
L' is a leaving group:
P is an imino-protecting group;
15 0 and 0% are independently a single bond, oxygen,
optionally protected carbonyl or -N(R?)-;
R'® and R?® are independently an amino-protecting group,
an imino-protecting group, hydrogen or lower alkyl, or R'® and
R??, taken together, form lower alkylene which may be intervened
20 by oxygen, sulfur or optionally protected imino;
R® has the same meaning as defined above)

with a compound of the formula (III):

vV—Uu
w// \\t
(CHy), NH (m)

(wherein n, X and Y have each the same meaning as defined above,

25 provided that the compound (III) when n is 0, X is -CO- and ¥



function. There are enployed, for exanple, aralkyl (e.g. benzyl,

p- met hoxybenzyl, 3, 4 -dinme thoxybenzyl, o-nitrobenzyl, 5 p-nitrobenzyl,
benzhydr yWo 20e4/a0998p; | ower al kanoyl (e.g. fornyl, acetyCI/Jproopoanyl
butyryl, pivaloyl); benzoyl; arylal kanoyl (e.g. phenyl acetyl,
phenoxyacetyl); |ower al koxycarbonyl (g.g. nethoxycarbonyl, ethoxycarbonyl,
pr opyl oxycar bonyl , tert but oxycar bonyl ); aral kyl oxycarbonyl 10 (e.qg.

benzyl oxycar bonyl, p- nitrobenzyl oxycarbonyl, phenethyl oxycarbonyl); |ower

al kyl'silyl (€954t y. t ¥led

tetrahydr%py(r?)anyf & %ﬂé}éﬁ{iﬁ Ilriif Ftafetrﬁo%/)%t hy%;r&“g%/\dier a?‘ty‘ih ]f?]éﬁl; a e.qg.
nethylsuIF@@yi ethylsulfonyl) arylsulfonyl (e.g. 15 benzenesulfonyl

t ol uenesu fony?) and the |ike, anmong which the particularly preferred are
acetyl, benzoyl, tert-butoxycarbonyl, trinethylsilylethoxynethyl,
nethylsulfonj{ ald the like. The "hydroxy-protecting group” is not

particul arl w festricted, so long as it has such protective function for
hydr oxy grouls-—Where are enployed for exanpl e, lower alkyl (e.g. nethyl,

et hyl, propyl , terMs | ower al kylsilyl (e.g. trinmethyl
silyl, teié h |I<? aIkoxyo&pmyl (e.g. nethoxynethyl,
2- met hoxy gié ) etr hyd yranyl; trinmethylsilylethoxynethyl;
ar al kyl (e.g.x - met hNXyb , 2, 3-di net hoxybenzyl , o-nitrobenzyl,

p-ni trobenzyl” trityl); and a&yl (e. g formyl, acetyl), anong which the
particularly preferred are ne hyI nethoxynethyl WO 2004/ 002986
PCT/ JP2003/ 008161 43 tetrahydropyranyl trityl,

trinethyl$Wh¢ke&hoaynbth¢L,d,tmrthutyIuUruﬂfwdsﬁlqﬂd Yabetnel eacth tthe | i ke.
b same meaning as defined above), and optionally removing
wherefrom protecting group(s) and/or oxidizing nitrogen
atom(s) of the compound (IV-1).

The1eavinggroupsrepresentedbylﬁinclude,forexample,

halogen (e.g. chlorine, bromine, iodine), organic sulfonyl (e.g.

10 methanesulfonyl, ethanesulfonyl, benzenesulfonyl), organic
sulfonyloxy (e.g. methanesulfonyloxy,
trifluoromethanesulfonyloxy, p-toluenesulfonyloxy) and the
like.

The present process refers to a process for preparing a

15 compound of the formula (I) wherein E is nitrogen, namely a
compound of the formula (I-1).

In the above reaction, when a reactant has an amino, imino,
hydroxy, carboxyl, carbonyl or the like which does not
participate in the reaction, the reaction may be carried out

20 after protecting the amino, imino, hydroxy, carboxyl, carbonyl
with an amino- or imino-protecting group, a hydroxy-protecting
group, a carboxyl-protecting group, or a carbonyl-protecting
group, followed by deprotection after completion of the

reaction.



The "carboxyl - protecting group” is not particularly restricted, so |ong
as it has such protective function for 5 carboxyl groups. There are

enpl oyed,wbaoosno29spl e, | ower al kyl (e.g. nethyl, ethyl, perapsdo3/oéssepr opyl ,
tert-butyl); halo-lower alkyl (e.g. 2,2,2-trichloroethyl); |ower alkenyl
(e.g. 2-propenyl); aralkyl (e.g. benzyj, p-nethoxybenzyl, p-nitrobenzyl
benzhydryl, trityl) and the |ike, anmong which 10 the particularly preferred
are nethyl, ethyl, tert-butyl, 2-propenyl, benzyl, p-nethoxybenzyl or

benzhydryl and_%$$egn§§%nPIhe(Lgar¥8£M5;§£gﬁg%£kﬁgcgbggg'nisjﬂpt

. . ot
particularly Ii ong as i as suc rotective function ?or

car bonyl ﬁf@ﬂeﬁlaﬂﬁr 2eltei8MBhOY .Y g VRMDE epasCoEBhSpRbLEEtaE, 15
such as e? yl ene ketal, trimethylene ket% , and di nethyl ketal and the

| i ke. Therugaeibal bahesen ar<osmpuogedf Ebe fotamplse,(latabiogl @ecgrpound
of the formula (I11) is usually carried out by enploying an equivalent to
excessi vebankgl , pehetadkybenz2D, equi~dhimerithaxybengzmpl esnigrobenpvdind
(rrr), relative to 1 nole of conmpound (I1). The reaction is usually

carri €d oRtRikraRenfElt RENAWATY Py oA exhAPPEs TR séPvEnt are

met hyl ene_chl ori de, c¢ch] orofor tejra rof uran, .di_gxane,

di me%/hyl f GPHEH-ele, 298T netﬁ‘ﬁf?ig}ff?l?ﬁ‘i dgﬁ’gc,yliﬁtﬁn'et Wﬁ"‘%ﬂyﬂﬁii d8°BAGYLhe I ke,
or a mx and the |i T cti ' | il.ed out
"1 thepr eLuTeaREBBOL PIL I Pty e tPRET e SPRELELRRLY  TBEr

di | Sopr opyh RbaykAFLBAy1RKL bdi e, s HdiB)dRaRYIDY | deRAbicyYOrB0R41002080
PCT/ JP2003/ 008161 44 inorgani c bases (e.g. sodium hydrogen carbonate,
sodi um carbpgabeycpebaayilymteatbbnabaycaebonyljar bandky logygdarbonyl
10 (e.g. benzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
phenethyloxycarbonyl); lower alkylsilyl (e.g. trimethylsilyl,
tert-butyldimethylsilyl); tetrahydropyranyl;
trimethylsilylethoxymethyl; lower alkylsulfonyl (e.g.
methylsulfonyl, ethylsulfonyl): arylsulfonyl (e.qg.
15 benzenesulfonyl, toluenesulfonyl) and the 1ike, among which the
particularly preferred are acetyl, benzoyl,
tert-butoxycarbonyl, trimethylsilylethoxymethyl,
methylsulfonyl and the like.
The “hydroxy-protecting group” is not particularly
20 restricted, so long as it has such protective function for
hydroxy groups. There are employed, for example, lower alkyl
(e.g. methyl, ethyl, propyl, isopropyl, tert-butyl): lower

alkylsilyl (e.g. trimethyl silyl, tert-butyldimethylsilyl);

lower alkoxymethyl (e.g. methoxymethyl, 2-methoxy-
25 ethoxymethyl); tetrahydropyranyl;
trimethylsilylethoxymethyl; aralkyl (e.g. benzyl,
p-methoxybenzyl, 2,3-dimethoxybenzyl, o-nitrobenzyl,

p-nitrobenzyl, trityl); and acyl (e.g. formyl, acetyl), among

which the particularly preferred are methyl, methoxymethyl,



hydr oxi de, potassi um hydroxide) and the |ike. The base is used in equinolar
anmount or in excess nole, 5 preferably 1 to 5 noles, relative to 1 nole of
t he conpowoadoefoo2esie formula (I1). The reaction tenperatardr@3oesael |y from
OC to 200C, preferably 20C to 150C. The reaction tinme is usually 5 mnutes
to 7 days, 10 preferably 30 mnutes tg 24 hours. A usual treatment is
carried out after conpletion of the reaction to obtain a crude product of
a conpound of the fornula (I1V-1) . The resul ting conpound of the formula

(VD) | StelhhyaBbpPbbhoht PUletiAl) on @EEﬁéﬁhgﬂsiﬂ 1BencoumBERPEL hod, 15

subjected 0 op Fona val o protectlng roup~for t

hydr oxy, EéfEOBMhylaﬂmQ@Hy1sﬂlﬁlheabék?l hhereky aikeonpound of the fornula
(I-1) can be prepared. Although the nethod for the renpoval of said

protecting grorpe depehdsylpoproleckiinds grfoupie iy atett pagtcolipslyt he 20
stability of a desired conpound (1-1) and the like, it is carried out by,

f or exanprestaistkdol goi dongi Bg drt dwisl srch pegkecthue fugctiomefhsd
wherein for exanple 0.01 nole to a | arge excess of acijd, preferabIX
trifl tor O§€§PP§gEC$]EPuH%T migexsi gre el ofPE SXFEP LR YOS pkEYLor an

i | | | 5 f.b f bl
Pydr oxi de (Ccar o BREr oxf B8 Sha- PReBike AR Tn SHERT SRRV 8ot | on
using a ﬁs&e'1B%Q&'Q§k§9n?ge§ 9rzazcﬁﬁﬁhﬁib£o gislomowéknalﬁenyl

pal | adi um carbon cata a~Ranéy-nic cata etc and the like,
accor di ng(kQg fcz-ﬁﬁﬁyEMyao 2 aﬁénﬁﬁldqec@lmxbnfylhepvﬁbzﬁeﬁyeeaﬁgﬁ

PCT/JP2003/008161 45 literature (Protective Groups In Organic Synthesis,
T. W G eenpr-nilobbeWiiydy Betongdryl98iyityt) idred dihe |ldkeveamodg which
10 the particularly preferred are methyl, ethyl, tert-butyl,
2-propenyl, benzyl, p-methoxybenzyl or benzhydryl and the like.

The “carbonyl-protecting group” is not particularly
limited, so long as it has such protective function for carbonyl
groups. There are employed, for example, acetals or ketals,

15 such as ethylene ketal, trimethylene ketal, and dimethyl ketal
and the like.

The reaction between a compound of the formula (II) and
a compound of the formula (III) is usually carried out by
employing an egquivalent to excessive mole, preferably an

20 equivalent to 1.5 moles, of compound (III), relative to 1 mole
ofvcompound (I1).

The reaction is usually carried out in an inert solvent.
Preferable examples of such solvent are methylene chloride,
chloroform, tetrahydrofuran, dioxane, dimethylformamide,

25 N-methylpyrrolidone, dimethyl sulfoxide and the like, or a
mixture thereof and the like.

The reaction is preferably carried out in the presence
of a base such as organic bases (e.g.triethylamine,

diisopropylethylamine, pyridine, 4-dimethylaminopyridine),



The oxidation of a nitrogen atom may be carried out by using of an
oxydi zi ng agent (for exanple mchl oroperbenzoic 5 acid, dioxirane, sodium
peri odat ewaredo4npersegen peroxi de). Reaction between a comp@urzboaHosiéie
general formula (1V-1) and an oxydizing agent is usually carried out by
enploying 0.5 nole to excessive nolesy preferably 1 nole to 5 noles of the
oxydi zing agent based on 1 nole of conpound (IV-1). 10 The reaction is
usually carried out in an appropriate solvent which depend on the

Oxy i 21 g, RGERLaNECddLd QT Bt LOR PRl EI e exaRkena0l bBE:aA! Vot

I ncl ude n®e ene chioride or of or m chl oroperbénzoi ¢ aci d,

acet one apgdr#Bhste, f YotdiBddmnearbeonBeact i 8dsi@fPYydrates, ugbalilm -50 C
to 100 C, preferably -20 Cto 50 O C. Reaction tine is usually 15 mnutes

to 7 dayshyarekedaabl yotd8siumuhedrbridd)handsth@01Pkeducti on Process 2 A
conpound of the formula (1-2) or N-oxide derivative thereof: ~v - U WT
Ro N A B (1-2) TH<HyaseC % vsddDipwheudinglAr @ro@t @r fn Rxcgssunole, W X

and Y have each the 25 sane_neani ng as defined above) can be prepared by
react ithg Brefrrabiyobiosé PQ#PﬁPZO@g?EH%%6¥’1¢B°1§dﬁﬁdGHHCEWWPN@dfBfnula

(V) the formula (II).

The reaction temperature is usually from 0°C to 200°C,
preferably 20°C to 150°C.

The reaction time is wusually 5 minutes to 7 days,

10 preferably 30 minutes to 24 hours.

A usual treatment is carried out after completion of the
reaction to obtain a crude product of a compound of the formula
(IV-1). The resulting compound of the formula (IV-1) is, with
or without purification according to the common method,

15 subjected to optional removal of the protecting group for the
amino, hydroxy, carboxyl, carbonyl or the like, thereby a
compound of the formula (I-1) can be prepared.

Although the method for the removal of said protecting
groups depends upon the kinds of the protecting groups, the

20 stability of a desired compound (I-1) and the like, it is carried
out by, for example, a solvolysis using an acid or a base, that
is, a method wherein for example 0.0l mole to a large excess
of acid, preferably trifluoroacetic acid, formic acid,
hydrochloric acid and the like, or an equivalent mole to a large

25 excess of base, preferably potassium hydroxide, calcium
hydroxide and the like is acted; a chemical reduction using a
metal hydride complex; or a catalytic reduction using a
palladium-carbon catalytst, a Raney-nickel catalyst, etc.; and

the like, according to, for example, a method described in the



H2N a. b H2N eC (wherein a, b, c¢c and d have each the sane neaning as
defined above) or its salt with a conpound of the formula (M): v-u Wt
Rp (CH2)WOQ@40298¢l ) 5 X-Y (wherein Rp is hydrogen oPCoppPosaisigl
protected hydroxy; n, t, u, v, w, X and Y have each the sane neani ng as
defined above) or its salt to give a gpnpound of the fornmula (VII): v-u
w, t 0a%~ C (CHhnH\ d (MI ) X-Y Rp HZN 10 (wherein a, b, ¢, d, n,
RP, t, u, v, w, X and Y have each the same neaning as defined above),

fol | owed’ Lect | ) | | ti
ring cl osg%(ga?gkﬁg%@a&c%cn%%ﬁﬁggg gtS é\ieﬂ P %?%ﬁgr%i/%%gf%’/ glrw\?\ﬁg%é\gth %R:ovﬁ a
(CH2) n (Visbhn) willli € SoXsH ¢198109Wheielifsasililer thethodRP, t, U, v, w, X

and Y have each the WD 2004/ 002986 PCT/ JP2003/ 008161
The oxidation of a nitrogen atom may be carried out by
using of an oxydizing agent (for example m-chloroperbenzoic

5 acid, dioxirane, sodium periodate and hydrogen peroxide).
Reaction between a compound of the general formula (IV-1) and
an oxydizing agent is usually carried out by employing 0.5 mole
to excessive moles, preferably 1 mole to 5 moles of the oxydizing
agent based on 1 mole of compound (IV-1).

10 The reaction is usually carried out in an appropriate
solvent which depend on the oxydizing agent used in the reaction.
Preferable examples of the solvent include methylene chloride
and chloroform for m-chloroperbenzoic acid, acetone and water
for dioxirane.

15 Reaction temperature is usually -50 °C to 100 °C,
preferably -20 °C to 50 °C.

Reaction time is usually 15 minutes to 7 days, preferably

30 minutes to 24 hours.

20 Production Process 2

A compound of the formula (I-2) or N-oxide derivative

thereof:

V—U
1/ A\
T

(1-2)

(wherein A, B, C, D, n, R°, T, U, V, W, X and Y have each the

25 same meaning as defined above) can be prepared by reacting a



47 same neani ng as defined above), and optionally renoving wherefromthe
protecting group(s) and/or oxidizing nitrogen aton(s) of the conpound
(M), TWe 2pe«messb process refers to a process for prepamriJrepoa0osicéiconmpound
of the fornmula (1) wherein E is nethine or hydroxy substituted nethine,
namely a conpound of the formula (1-2)ys The reaction between a conpound of
the formula (V) and a carboxylic acid of the formula (VI) is usually
carried out by enploying 0.5 noles to excessive nole, preferably 1 nole to

10 1.5 nnle 5ﬁ?§g§% go§g£¢&190{@)(VI) relative to 1 nole of a conpound

of the fofiuy reaction I's usually carried out in an inert

sol vent ﬁeferqple exanples of such solvent are nethylene chloride,
chlorofor”? alyrgy of ur an, Qﬁf yformam de, pyridine and 15 the liKke,
and a mxture |hereqf and the |i'ke. The above reaction is preferably
carried out hezresence of a conden5|ng agent including, for exanple,

N, N -di cy Pghexy @arbodllnlde N, N - di i sopropyl car bodi i m de,

1- (3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de, 20
1-(3-di Wemgq”é%ﬂo@r By -G ih s SEE f\:mesw&r B‘@ﬁP&PHd%S defined

benzotriazol - 1-yl oxy-tris h Ianln h u f ophosphat e,
benzot ri a2BPY ﬁly?ﬁx ?r?@ltnggﬁ %I 8mBﬂ%§€ ﬁlg ¥ %ﬁ% i%ok%%%bsphate,
bronDtrls(dlnethylanlno)phosphonlun1 25 hexaf | uor ophosphat e,

di phenyl phos c azide, 1,1'-carbonyldiimndazole and the |ike. Such
condensi ng éént‘han be usually used in 1 nole to excess noles, preferably

1to 1.5 nolgs__rklative to 1 nole of a conpound of the fornula (VI). WO
2004/ 002986 oogPe1

(CHa)n COOH (V1)

(wherein R°? is hydrogen or optionally protected hydroxy:; n,
t, u, v, w, X and Y have each the same meaning as defined above)

or its salt to give a compound of the formula (VII):

// \\

a= \
{
(CHz)n /S/ P

10 (wherein a, b, ¢, 4, n, R°®, t, u, v, w, X and Y have each the
same meaning as defined above), followed by subjecting the
compound (VII) to intramolecular dehydrative ring closure to

give a compound of the formula (VIII):

/}' Y
t
— op a
i A Sb (VIll)
(CHy), | 1
\ N 2 ¢
X'—‘Y H d

15 (wherein a, b, ¢, d, n, R®®, t, u, v, w, X and Y have each the



48 The reaction tenperature is usually from-50C to 100C, preferably -20C
to 50C. The reaction tine is usually 30 mnutes to 7 days, preferably 1 to
24 hour s.wb 2bew/pemee of the carboxylic acid of the fornmrica/Jexio}/posael
activated derivative of said carboxylic acid may be reacted wth a
conpound of the fornmula (V), thereby gyconpound of the fornmula (1-2) can
be prepared. Exanples of such activated derivatives of the carboxylic 10
acid of the formula (VI) are acid halides, m xed anhydrides, active

esters, agé&lvem%%‘q%% and tde e 8EE?/e ci dyhal ides ophkible canbpryyic acid

of the fornula can be prepare eact1 ng carboxylic acid of the

formul a( e MbfPor @ﬁégﬂf@@éwﬂnggﬁéuﬁ (s P &QAYSRt beI@l z IBGNeitrdgerd he

hal ogenat | ng agent used i ncl udes, exanpl e, thionyl chloride,
phosphor ugtéhi( $h! f | tiee PbapEImOd uSVPED) achl ori de, phosphorus oxychl ori de,
phosphorus tribrom de, oxalyl chloride, phosgene and the |ike. The m xed
anhydri des of tHee qardseot iproseiss vefene toranfrocexs E9r) pEaRabangr@par ed
by reacting a carboxylic acid of the fornmula _(VI) with an alk

chl or dcar pomaeend eof gthet formahd of btaypereti®)E ignmgFhihat PE é@ﬁ%§¥lic

id chlorid .g. .pival oyl chlorjd d the |ike ' h
convent | crapSbEnEaa R e | PEREER oo ga, SheT AL o7

f la 25 (VI ' ' i dyof
formia (V1) if TeRRERSEIA G 4 Bt P e oriuas. (V0 ahae
N-hydr oxyght bbby 8€c dehy dsoxote mainiiaz Qve)), is peeacly eaposddo(e. g.

4-nitrophenol, 2,4-dinitrophenol, 2,4,5-trichlorophenol,
pent achl opppénpindyimnd .tshaolleket o rextdes AP <2 004002885 PARLY F2003/008161

10 1.5 moles of the carboxylic acid (VI), relative to 1 mole of
a compound of the formula (V).

The reaction is usually carried out in an inert solvent.
Preferable examples of such solvent are methylene chloride,
chloroform, tetrahydrofuran, dimethyformamide, pyridine and

15 the like, and a mixture thereof and the like.

The above reaction is preferably carried out in the
presence of a condensing agent including, for example,
N,N’-dicyclohexylcarbodiimide, N,N’-diisopropylcarbodiimide,
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,

20 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride,
benzotriazol-l-yloxy-tris-(dimethylamino)phosphonium
hexafluorophosphate,
benzotriazol-1l-yloxy-tris-pyrrolidino-phosphonium
hexafluorophosphate, bromotris(dimethylamino)phosphonium

25 hexafluorophosphate, diphenylphosphoric azide,
1,1’ -carbonyldiimidazole and the like.

Such condensing agent can be usually used in 1 mole to

excess moles, preferably 1 to 1.5 moles, relative to 1 mole of

a compound of the formula (VI).



49 presence of a condensing agent (e.g. N, N -dicycl ohexyl- carbodiimde,

1- ( 3-di nmet hyl am nopropyl )-3- ethyl carbodiimde) according to the

convent i owel2oetobesd. The active am des of the carboxyl i @cagpezboahosibie
formula 5 (VI) can be prepared by reacting a carboxylic acid of the
formula (VI) with 1,1'-carbonyl diimdggole,

1,1 -carbonyl bi s(2-nmet hyl -i m dazole) and the |ike according to the
conventional nethod. The reaction between a conmpound of the formula (V) and

10 a reactive dgglvatlye. t@ﬂ?‘é’"i ' f f 9~ 1S
usual ly carri ed%igh’t ?%égg%rg{lo%h%&gé rmllésgu?ghg%ge%{é%e %18;?;8 %)%afce'r ably 1
ol e to lphefRhrani1gf -tdtecreactpue, derivative of the carboxylic acid (Vl),

relative to 1 nole of conpound (V). The reaction is usually carried out i
an inert sol venThe heddteicr abime exanpimslily sBohmimertiessotoent days,

met hyl ene chloride, chloroform tetrahydrofuran, dinethylformam de,

pyri di ne ame¢fiehmablivkd, tand4aheiuttsur e t hereof and the |ike. The above
reacti on may proceed in the absence of a base, but it is Ereferabl eto

carry dut the réBcPLBfei pf tihe saRaeliogdd efphhke Frprbaot'el } han
reaction snpat hly.. The .bases ingl ude.organi c_hases (e.q._tr.iethyl am.e,
i | sopr op AR ABTISFERTEnEE S met SISpaFLa: Y b6 SAMant ¢
bases (e. g+ SgdbUHbBMﬁg%f e%ﬁﬁﬂ&gg’md‘t%ﬂ% a%‘?&lﬁ%‘é‘ﬁﬁ&r@ﬁ &
pot assi um car bonate, sodi um hydr ogen car bonat eBY. It 1's preferable to

enpl oy 1 mRrd1a gXcessicsn el @reépared.d base to 1 nole of a conpound of
the formula (V) . Wen the base is liquid, such base can al so be used as a

sol vent. The rea@zbmpieiscopenmbuactivatedaldnyivailid o0t JARRBGA/IRN2986
PCT/ JP2003/ 008161
10 acid of the formula (VI) are acid halides, mixed anhydrides,
active esters, active amides and the like.
The acid halides of the carboxylic acid of the formula
(VI) can be prepared by reacting a carboxylic acid of the
formula(VI) with a halogenating agent in a conventional manner.
15 The halogenating agent used includes, for example, thionyl
chloride, phosphorus trichloride, phosphorus pentachloride,
phosphorus oxychloride, phosphorus tribromide, oxalyl
chloride, phosgene and the like.
The mixed anhydrides of the carboxylic acid of the formula
20 (VI) can be prepared by reacting a carboxylic acid of the formula
(VI) with an alkyl chlorocarbonate (e.g. ethyl chlorocarbonate},
an aliphatic carboxylic acid chloride (e.g. pivaloyl chloride)
and the like according to the conventional method.
The active esters of the carboxylic acid of the formula
25 (VI) can be prepared by reacting a carboxylic acid of the formula
(VI) with an N-hydroxy compound (e.g. N-hydroxysuccinimide,
N-hydroxyphthalimide, l-hydroxybenzotriazole); a phenol
compound (e.g. 4-nitrophenol, 2,4-dinitrophenol,

2,4,5-trichlorophenol, pentachlorophenol) and the like in the



50 preferably -20C to 50C. The reaction tine is usually 5 mnutes to 7
days, preferably 30 mnutes to 24 hours. A usual treatnent is carried out
after conmpbebiswm2esh the 5 reaction to obtain a crude proadueooahosaciconpound
of formula (VII) . The resulting conpound of the formula (VII) may be,
with or wthout purification accordinggto the conventional manner,
subjected to optional intranolecular ring closure condensation. 10 The

i ntranmol ecul ar ring cl osure condensation for preparing a conpound of the

f | f h : (VI i | T i h
ormul a (YrelsenldedMbENes CuBRIEHE 1 gl et uwgéf.y»ﬁ%f L,-'r%%gﬁitg dky1ne

presence of an inert solvent or wthout any solvent. exXanpl es of
such i nerfcax®od@nnticy,e ethanol, 15 propand-dibidaRalamnidesp 1)-3-
1, 4-di oxane, di net hoxyethane, dinethylformam de, dinethyl sulfoxide,
benzene, tedhydw@rbodiliaridle pyadatiniEdnanda Hehd idomvearid emali ntethed.her eof and
the like. The reaction tenperature is usually fromroomtenperature 20 to
t he boiling poi Ah€opCthuesynides eisdde saaboxydiie sotdtof tlopcEormda

reactipn t,i is ysually fr 5 hours to 7 days,. . preferably from 12 hours
to 3 dlys.(IcCaB BT PRRF ef BY Rty DE RN EH HIRCHA TREDBISaHER 25 of
a dehydr ati agent or a caj.gkytic-anmount of, Lew cid.. ;the . dehydrating
agent i nC|(lyg:§S, for exanpl g%lq%%si um fl uori del, Ll pr?zasp 1ot ulsdlol%yltfﬂ Z(fyr]16de,

phosphor ug  pentasHdiy19s ( RUMMRASAMEIdL A Y ardd @Y 11 180 Ydds-ang t he
like. As the Lewis acid, there are exenplified by scandi um WO 2004/7002986
PCT/ JP2003/0@kE5 konventional method.
The reaction between a compound of the formula (V) and
10 areactive derivative of the carboxylic acid of the formula (VI)
is usually carried out by employing 0.5 moles to excessive mole,
preferably 1 mole to 1.5 moles of the reactive derivative of
the carboxylic acid (VI), relative to 1 mole of compound (V).

The reaction is usually carried out in an inert solvent.

15 Preferable examples of such inert solvent are methylene
chloride, chloroform, tetrahydrofuran, dimethylformaniide,
pyridine and the like, and a mixture thereof and the like.

The above reaction may proceed in the absence of a base,
but it is preferable to carry out the reaction in the presence

20 of a base to promote the reaction smoothly.

The bases include organic bases (e.g. triethylamine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine),
or inorganic bases (e.g. sodium hydroxide, potassiumhydroxide,
‘sodium carbonate, potassium carbonate, sodium hydrogen

25 carbonate).

It is preferable to employ 1 mole to excessive mole of
said base to 1 mole of a compound of the formula (V). When the
base is liquid, such base can also be used as a solvent.

The reaction temperature is usually -50°C to 100°C.



51 trifluoronethanesul fonate, yttriumtrifluoronethanesul fonate, |anthanum
trifluoronethanesul fonate, |anthanide trifluoronethanesul fonate and the

| i ke. Thewoiogrmeessure is carried out preferably w t horCTARyw030d8I€INt , OF
in the presence 5 of a solvent such as nethyl ene chloride, chloroform
benzene, toluene, xylene and the |ikesgpr a m xture thereof. The anount of

t he dehydrating agent to be used is usually 1 nole to excessive nol e,
preferably 2 to 10 noles, relative to 1 nole of a conpound of the
forml a( Vhlbreaghiyhabool $hesdé-Lewis acid is 10 to 200 nole preferably 10
to 100 nole 0. 1In"general, the reaction tenperature is preferably from

room t enper at ur @hko ddctidd | BEmBOIIE QbkubbheysSe veDhutsgd.tolhe 3et,i on
time is fromone hour to 7 days, preferably from5 hours to 3 days. 15 A
conpound ofretfleeabdiymiloaminuescan 24 poodwced by treating a reaction

m xture in the usual way after renoval of the said protecting group(s)
when the produc® wgdah thestaanthdsgeanpledfquly adep eempheblon et rtdgct i on,
or by %reatin the niﬁtune direct“¥ i n the usual wa en the protecting

wh
aroup 15 BSGTHLCE PhE B GERSBEH LY eféc??rﬁeogﬁ%@g(%y{ﬂ;%% (it or
of nit rOg'%%e%te%gg.}éln%n%oh\g)%u%%ﬁo'ft Wl B TRY (%I@Srr]nfgrc Y- ,leg.g‘, or.gl ng to

t he net ho SCri Yn t above "Production roce ctron

Process 3,At$@R0 i@fiéalﬁérpraa{é@rdﬂn;g)t&rtﬁéozebﬁ%eﬁ%&bﬁa&i Y@&nniher eof :
WO 2004/ 002986 PCI1/JP2003/ 008161 52 -UW T

subjected to optional intramolecular ring closure
condensation.

10 The intramolecular ring closure condensation for
preparing a compound of the formula (VIII) from the compound
(VII) is usually carried out in the presence of an inert solvent
or without any solvent.

Preferred examples of such inert solvents are ethanol,

15 propanol, butanol, pentanol, 1,4-dioxane, dimethoxyethane,
dimethylformamide, dimethyl sulfoxide, benzene, toluene,
xXylene, pyridine and the like, and a mixture thereof and the
like.

The reaction temperature is usually from room temperature

20 to the boiling point of the solvent used, preferably 80°C to
190°C.

The reaction time is usually from 5 hours to 7 days,
preferably from 12 hours to 3 days.
The above ring closure may be carried out in the presence

25 of a dehydrating agent or a catalytic-amount of Lewis acid. The
dehydrating agent includes, for example, cesium fluoride,
phosphorus oxychloride, phosphorus pentachloride,
polyphosphoric acid, thionyl chloride and the like. As the

Lewis acid, there are exemplified by scandium



Ro NA° B (CHnl ~C(1-2) X-Y HD- (wherein A, B, C, Db n, R T, U V,

W X and Y have each the sane neani ng as defined above) can be prepared by
reacti ng wo 20ompesad of the fornmula (V): HZN a° b H2N e€a/JJrHofossaéiei n a,

b, ¢ and d have each the sane neaning as defined above) or its salt with a
compound of the formula (I1X): v-u W~g1Rp (CH2)n CN (I X) X-Y (wherein n,
t, RP, u, v, w, X and Y have each the sane neaning 10 as defined above) or
its salt to give a conmpound of the formula (M11): v-u Wt Rp Na (CH2)n

(virn ) Hfiflﬁb%oﬁé@ﬂéﬂ@@ﬁyf&d&té)yftrﬁmnQmﬂ%iudbodétﬂéné%ui%dﬂ%%éY have
each the sane meaning as defined above), and optionally renmoving 15

wher ef r omipimahasiunng gr ou s lared/onte thvaindistilIF@ naitier,0gen WO 12004030 24236
PCT/ JP2003/ 008161 53
trifluoromethanesulfonate and the like. The ring closure is
carried out preferably without any solvent, or in the presence

5 of a solvent such as methylene chloride, chloroform, benzene,
toluene, xylene and the like or a mixture thereof.

The amount of the dehydrating agent to be used is usually
1 mole to excessive mole, preferably 2 to 10 moles, relative
to 1 mole of a compound of the formula(VII), and that of the

10 Lewis acid is 10 to 200 mole %, preferably 10 to 100 mole %.

In general, the reaction temperature is preferably from
room temperature to the boiling point of the solvent used.

The reaction time is from one hour to 7 days, preferably
from 5 hours to 3 days.

15 A compound of the formula (I-2) can be produced by treating
a reaction mixture in the usual way after removal of the said
protecting group(s) when the product has a protecting group
after completion of the reaction, or by treating the mixture
directly in the usual way when the protecting group is absent.

20 The removal of the protecting group(s), the oxidation of
nitrogen atom(s) and the post-treatment may be conducted
according to the method described in the above Production

Process 1.

25 Production Process 3

A compound of the formula (I-2) or N-oxide derivative

thereof:



aton(s) of the conmpound (VII1). The present process refers to a process for
preparing a conpound of the forrmula (1) wherein E is nmethine or hydroxy
substi t utwo 20etdoz98e, nanely a conpound of the fornula (PCINP2B3/0¥8261 eact i on
bet ween a conpound of the fornmula (V) and a conpound of the fornula (1X)
is usually carried out by enploying O5% to 5 noles, preferably 0. 7 to 3
nol es of a conmpound of the formula (1X), relative to 1 nole of a conpound
of the formula (V). 10 The reaction is usually carried out in the absence
of a solventyaryin an inert solvent. Preferred exanples of the inert
solvent are WBenzawe, tol uene, xylene, nethylene chloride, chloroform
hexane and Whe |iKE, and a m xture thereof and the 1like. 15 The reaction
tenperature iNs=aial ly fror‘g-ZOC to,the boiling point of the solvent used,
preferably 20 '%%imsis usually from30 mnutes to 7

3d

a,

N
days, prg{;ﬁ : 43 tiL s. The @b8Yje reaction is preferably
carried o ﬁ : r eseNce wis acid such as zinc dichloride,
titanium tetyacy e, scanﬁi ump? T uor omet hanesul f onate, ytterbi um
trifluoronet hanesul fonate, | attthanum trifl uoronet hanesul fonate and t he

i ke. The (rq%%g%énok the Eg\é\jﬁ Aci gb u%edui S L0t OXZQIQ?S?l%‘g/‘%/\V?eazné} E%leé‘ erably

20 to 100 b per fole a tongourd "df t'he’fornu

reaction isaneAhkla@dndUhs! BekRBel 86606¢ ShnaplePtépasld by itedStHFiLr abl e
to effect the reaction without any solvent, or in the presence of a

sol vent suompasn@eidEy [teee fARMRAGA/(®)2986 PCT/ JP2003/ 008161 54

H.N aN
oo
H,N e ’

d

(wherein a, b, ¢ and d have each the same meaning as defined

above) or its salt with a compound of the formula (IX):

vV—u
W
— op
(CHo)n CN (1X)
%—vy

(wherein n, t, R°?, u, v, w, X and Y have each the same meaning
10 as defined above) or its salt to give a compound of the formula
(VIII):

v—Uu

N

— ROP N a\\
b
Cc

X—¥ N Ng”

(wherein a, b, c, d, n, R°P, t, u, v, w, X and Y have each the
same meaning as defined above), and optionally removing

15 wherefrom protecting group(s) and/or oxidizing nitrogen



chl oride, chloroform benzene, toluene, xylene and the Ilike,
thereof and the like. In general, the reaction tenperature

or a mxture
s fromOC to

the boi Iwogopiiozdssof the sol vent used, preferably roompCempzoavesier 5 to

150C . The reaction tine is usually from1 hour to 7 days,
hours to 3 days. A conpound of the forggla (I - 2) can be pr
treating a reaction mxture in the usual way after renova
protecting group(s) when the product has a protecting group

preferably 12
oduced by

of the said 10
after

conpl eti onyQdm (e Jeadld VbmPBudly ¢vedty ng the mixture directly in the

usual way when the protecting group i1s absent. The renoval
protecting groughs) prekenexpdatess HEEad ragen paloedss) fafdpt

of the

ring a
post-treatment may be conducted 15 according to the nethod escri%ed in
t he above demyutd arf Prepcimgndla Frlod wite i tPri cies snett b ros npo tnyimdxst he

formula (1-3) or N-oxide derivative 20 thereof: V-U W T

N ANBi (CH2)n

E-</ | | (Subptitutedymethineyaagiedvag, cempoendand the af ermutie pefrdeht | v

nethin$ or nitraqgen,
u

B
Subst i Buent  sellBe SGAREGR P8 LYEEHp AcHEPERP OBt

t hi bei optignally substituted by a
{ B8 teERpACOHUPE Una B D aritbver 25

al kyl, ha%?&%%ﬁ%%uﬁéé%k’1H%Qrfg¥huigm?ix?l%2¥yus&§if§|8g§£i&9 %%%4ﬁ%92986

PCT/ JP200

employing 0.5 to 5 moles, preferably 0.7 to 3 moles of a compound

of the formula (IX), relative to 1 mole of a compound of the

formula (V).

10 The reaction is usually carried out in the absence of a

solvent or in an inert solvent. Preferred examples of

the inert

solvent are benzene, toluene, xylene, methylene chloride,

chloroform, hexane and the like, and a mixture thereof and the

like.

15 The reaction temperature is usually from -20°C to the

boiling point of the solvent used, preferably 20°C to 200°C.

The reaction time is usually from 30 minutes to 7 days,

preferably from 3 hours to 3 days.

The above reaction is preferably carried out in the

20 presence of a Lewis acid such as zinc dichloride,

titanium

tetrachloride, scandium trifluoromethanesulfonate, ytterbium

trifluoromethanesulfonate, lanthanum

trifluoromethanesulfonate and the like.

The amount of the Lewis acid used is 10 to 200 mole %,

25 preferably 20 to 100 mole % per mole of a compound of the formula

(v).

When the reaction is carried out in the presence of a Lewis

acid, it is preferable to effect the reaction without any

solvent, or in the presence of a solvent such as methylene



al koxy, | ower al koxycarbonyl, |ower alkylsulfonyl, [ower alkylsulfonyl oxy,
-N(R )R 2 and -Arl, and at least one of Al, Bl, Cl and D is said nethine
havi ng a wocoproegsesented by -Arl; Art, E, n, Rl, R2, PCI/JeR00¥/posv¢1 X and Y
have each the sane neaning 5 as defined above) can be prepared by reacting
a conpound of the formula (X): v-u VW4 No ~ bo (CH2)n Ep~Ca 1 (X) ~
CO XY Nd P (wherein a, b, co and d are independently nethine or
nitrogen, said nethine being optionally substituted by a substituent 10

sel ected thawrtile QEB!Br%QB%hStbQﬁz@ﬁeha£89@é‘neCY§3PPené R trdl Milke,
hal o- | ower al kyl, Tower ai koxy, hal o-lower al koxy,” |ower al koxycarbonyl,

| oner al kylrsal masgtlure aberecd layldstthieonykexy, -N (Rlp) Rep and optlonally
protected hydroxy, and at |east one of a, b, co and d is said nethine
group having 15Ia gehegah, othe¢ riddcivramdtdmmesstiumenyilso£yoyr 0th ;toERhies
nitrogen, nethine or nethine substituted by optionally protected hydroxy;
and n, P, PRigingepoint qf the folvenh@sethapseEgERPLHreUMd eHPSAa I as
defineg %@ ﬁ% wgth a conpound of the formula (XI): 20 Met-Arip (Xl)
(wheretfn t 139G common organonetal lic atom and Arlp has the sane

oA 19, 3 SeC 958, SR LA PLERARASE B3 e B0 Biesompoune

preferably 12 hours to 3 days.

A compound of the formula (I-2) can be produced by treating

a reaction mixture in the usual way after removal of the said

10 protecting group(s) when the product has a protecting group

after completion of the reaction, or by treating the mixture

directly in the usual way when the protecting group is absent.

The removal of the protecting group(s), the oxidation of

nitrogen atom(s) and the post-treatment may be conducted

15 according to the method described in the above Production

Process 1.

Production Process 4

A compound of the formula (I-3) or N-oxide derivative

20 thereof:

AR
Y
: N N
v B -3
(CHy), e— || 1, (13)
\ N ~C
X—Y N~ b

(wherein A', B', ¢’ and D! are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower

25 alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower



56 v-u W~t y Nabl ( (CH)n Ep-<~1 XIl ) X-YNdl1 P (wherein al ,
bl, cIl and d' are independently nethine or nitrogen, said nethine being
opt i onal Iwo=obpe8at ed by a substituent sel ected from Po&/Jgeos/postensi sting
of hal ogen, cyano, lower 5 alkyl, halo-lower alkyl, |ower alkoxy,halo -

| ower al koxy, |ower al koxycarbonyl, |gyer alkylsulfonyl, |ower

al kyl sul fonyl oxy, -N(R"P)R2p, -Ar'P and optionally protected hydroxy, and
at least one of a', bl, cl1 and d' is sai d rret hi ne havi ng a group

represent sgﬁog%({e Al difer 2734 1y J:?Dfn ed a ove) §ulfbnr%1” y’loée?nd Y

have 10 ea sane meani ng-as o i renovi ng
wher ef r omgt lg mhqtf%ﬁw@&ygrwpﬁJS))RzaaﬁaorALGXIglhalanglabfsrtoaﬁé offh®N(g), of the
conmpound (XII'). The present process refers to a process for preparing a
conpound of am@ Blorimulsai@l hevheénei hastingeasgroop vépresdhté&dand -x5;D i s
met hi ne having a group represent ed by -Ar', nanely a conpound of the
fornul a (Ar3) E.The BomRdn Br Fanmdd al¥ aodaY drave epchsbine exhnis men iawge

t hose suall% enpl oyed in the cross-coupling reaction, and include, for
exanpl ®, pEined ahave)s FRRRM PLeRGTES b TR RIRGFenGATPOERE OF theand t he
i ke, arm whlch ron, zinc, and tin are preferable. As the concrete
enbodi nmen 5f“utlﬁle dctical wuse of such netal atons, boron is used in the
f orm of borlﬁv—amd or boric acid ester, etc., zinc is used in the form of
zinc \t

N Ap0
b
(CHo)y e— ] I, (X)
%—v '}' i
P

(wherein a°, b°, ¢ and d° are independently methine or nitrogen,
said methine being optionally substituted by a substituent
10 selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy,
lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R? and optionally protected hydroxy,
and at least one of a°, b°, c® and d° is said methine group having
15 a halogen or trifluoromethanesulfonyloxy group; Ef is nitrogen,
methine or methine substituted by optionally protected hydroxy;
and n, P, R"™, R*®®, t, u, v, w, X and Y have each the same meaning
as defined above)
with a compound of the formula (XI):
o0 Met—Ar'P (XI)
(wherein Met is a common organometallic atom, and Ar'®? has the
same meaning as defined above) in the presence of a catalyst

to give a compound of the formula (XII):



chloride, zinc bromde or zinc iodide, etc., and tin is used 25 in the
formof tri-lower alkyl tin, etc. WO 2004/ 002986 PCT/JP2003/008161 57 The
react i on wetzasen2eseconpound of the formula (X) and a cecpoBd3/ofsithe
formula (XI) is usually carried out by enploying 0.5 to 5 noles,
preferably 0.7 to 3 noles of a conpoungg of the formula (XlI), relative to 1
nol e of a conpound of the 5 formula (X). The catalyst used in the reaction
includes a transition netal generally enployed in the cross-coupling
reacti on suchv—a#l copper, nickel, palladiumand the |like. Mre precisely,
preferable rrpl\\, of such cat aI yst are 10

tetrakis(tri hosphi ne) pal I adi um(0), pal ladiun(l1) acetate,

bi s(tri phenyl pal | a |un(lkw chl ori de,

[1,1' -bis(di i no) ene}nﬂl | adi UMI di chl oride and the
like. The(CHakiio sﬁfé‘ﬁg |ed in ah®lldert solvent. 15
Preferred exanpl e f _spch i érﬂ:s are water, benzene, toluene,
xyl ene, net hyXen¥ chloride, c I orof di et hoxyet hane, tetrahydrofuran,

di oxane, di msthylformam de apd the Ilke or a mxture thereof and the

i ke. The r n eratur LS_usu I m erature 20 to the
boi | i ng pc§| n %tﬁe Sof Ver “‘ﬁge rep%e%egg Fgmi{)% et %&r nllhtero%ea{b‘tl on
time is usyald Mne?@lﬂ@%@ﬁné oogtﬂaﬂéuypg%%rtafehxea BQUIS §1%52t:|q§.¥ The

above reaction 1s preferably carried out in the 25 presence of ase such
as i nor gael s Hrong t_mao@ndﬁp el then g st a&sldyaxh,ydifaﬁdie_lm um
hydr ogen carbonate, sodium carbonate, potassium carbonate, cesium

car bonat ejalkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, lower

alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,
-N(R™)R?*®, -Ar'® and optionally protected hydroxy, and at least
one of a', b', ¢ and d' is said methine having a group represented
by -Ar'?; and Ar'®, E¥, n, P, R, R®, t, u, v, w, X and Y have

10 each the same meaning as defined above), and optionally removing
wherefrom the protecting group(s) and/or oxidizing nitrogen
atom(s) of the compound (XII).

The present process refers to a process for preparing a
compound of the formula (I) wherein at least one of A, B, C and

15 D is methine having a group represented by -Art, namely a
compound of the formula (I-3).

The common organometallic atoms represented by Met are
those usually employed in the cross-coupling reaction, and
include, for example, lithium, boron, silicon, magnesium,

20 aluminum, zinc, tin and the like, among which boron, zinc, and
tin are preferable. As the concrete embodiment of the practical
use of such metal atoms, boron is used in the form of boric.acid
or boric acid ester, etc., zinc is used in the form of zinc
chloride, zinc bromide or zinc iodide, etc., and tin is used

25 in the form of tri-lower alkyl tin, etc.



organi c bases (e.g. triethylam ne, diisopropylamne) and the |I|ike. WO
2004/ 002986 PCT/JP2003/008161 '58 The anobunt of the base used is usually
0.5 to 5 wol2esy002936ef erably 0.7 to 3 noles of said basepcrgpawsyeiéio 1 nol e
of a conpound of the fornmula (X). A conpound of the fornula (1-3) can be
prepared by treating 5 a reaction mxkure in the usual way after renoval
of the said protecting group(s) when the product has a protecting group
after conpletion of the reaction, or by treating the mxture directly in

the usual way eg) I:,[eheCH A9 %&tﬂd&rgrao%%ﬂg?ugl S gt thzhfo%?g?}igk)é?z %%&e

protecting gro € oxi diation itrogen ato

post-tre be £congiic c 110 4 Oukhgl et bagdrdesicrddedoyn the
above Prg%lrlgtefngﬁﬁﬁgrg)(iss 1.E$'%Igu%§n§o§%n)ds of the fmgrrml a (1-1), (11-72) or
(1-3) mayempeoyeRgiol.y +6 Gl @mbrds amdeFaridbiledo by tioh® medmseot isncampsepdr at i on
15 techni que, and exanpl es of such techni que are sol vent extraction,
recryst al bf ztihé afprmmulaintXThr oreltadgrepho 1 podearcdt aveomponnfiagér the
chromat ography and the |i ke. These conpounds nay be converted into the
phar mnéceufbrmuly GEteptable salts or esters by the conventional 20 method,
and on the contrary, the conversion of the salts or

compounds may ard® FealFsh AFeSutRablerh AL 1B teéﬁfz%gﬁgfj‘%ﬁgﬁhod.
The ConpounQ%}F%eﬁ&%%i%ﬁﬁ%&ﬁ&%}édlﬁq{tﬂé EE%SB—EX?E&& ?L%gac&&éh s@Bf (XI)

are ComTEIP%l aval or- can pe prepar ed C Ing to t he common
met hods opgsapg) QPPSnﬂEkQQgsPEHQEGEQm ahdt kaenttiikeds mbewnpirackxanpl es and

Ref erence Exanples, optionally enployed in conbination.
preferable examples of such catalyst are
10 tetrakis(triphenylphosphine)palladium(0), palladium(II)
acetate, bis(triphenylphosphine) palladium(II) chloride,
[1,1'-bis(diphenylphosphino)ferrocene]lpalladium(II)
dichloride and the like.
The reaction is usually carried out in an inert solvent.
15 Preferred examples of such inert solvents are water, benzene,
toluene, xylene, methylene chloride, chloroform,
dimethoxyethane, tetrahydrofuran, dioxane, dimethylformamide
and the like, or a mixture thereof and the like.
The reaction temperature is usually from room temperature
20 to the boiling point of the solvent used, preferably 20°C to
200°C.
The reaction time is usually 30 minutes to 7 days,
preferably 3 hours to 2 days.
The above reaction is preferably carried out in the
25 presence of a base such as inorganic bases (e.g. sodium
hydroxide, potassium hydroxide, sodium hydrogen carbonate,
sodium carbonate, potassium carbonate, cesium carbonate),
organic bases (e.g. triethylamine, diisopropylamine) and the

like.



The salts of conpounds of formula (I11), (V), (VI) and (IX) refer to the
comon salts, for exanple, base addition salt WO 2004/ 002986

PCT/ JP20080Q08119298659 t 0 car boxyl group when the conpoumrdThamoaoesasboxyl
group, or acid addition salt to am no or basic heterocyclyl when the
conpound has am no or basic heterocyclg group(s), and the like. Aforesaid
base addition salts include salts with alkali 5 netals (for exanple

sodi um potassiun); alkaline earth nmetals (for exanple cal cium

; : : - | i | aEh RS,
magnesi unm) am@ﬂg;@@ﬁgg;ﬁ%ﬁe%é‘&%sé U A ttd.'mx ABLES:,

triethylamne, dic mne, et hanol am ne, hanol am ne,

tri et hanohadira@apPy062Neo 3 hhdY edlidieBaNGEHAYEENPELAFIVE) ko ANGOLRE oIl ke. 10
Af oresaid acid addition salts include salts with inorganic acids (for

exanpl e hwudcesbbanic o&icitthe Eokcurliac (X9i.d, nitric acid, phosphoric acid,
perchloric acid), organic acids (for exanple maleic acid, fumaric acid,
tartaric acid, Bicompounscofl thestormita 4&i-d) aan be paepased by 4sedfing
sulfonic acids (for 15 exanple methanesul fonic acid, isethionic acid,
benzen&sulf ERAETABR MIBLEEE U ddhp SRl HevdffteRdremevat it thengaddi |ty

f ds of th (N ti di t ] d by th
fol | ow ng PEREPTHCBROGFERP (s PhEn SESpREPRHCO BGTcdl PROTECE{RPS BRdI ng
- h- b- t- t 1 | s
| nternat | GRAr PP ERECSuB ot Fon FORBErobDoe 10648 VAL ol el ERES

EXPr essi olyi¥RekakSiRCENAZL s RICHBOh ERAD DY rbR¥ctiagegrohpCis adaenpCl - neo
(made by Pronega Inc.). The expression 25 vectors thus obtained were
transfected to iThet remblral GaS- The Ghid temidiidV(droup (BnertilcamxiyietQont ur e
Col l ection) by cationic |ipid nethod (Proceedi ngs of the National Acadeny
of Scileénce¥ ndtrogenuaitoad st anss tdfe Rosti-Eaeagments oyl g7 Crndiciiefe NPY

according to the method described in the above Production
Process 1.
The compounds of the formula (I-1), (I-2) or (I-3) may
be readily isolated and purified by the conventional separation
15 technique, and examples of such technique are solvent
extraction, recrystallization, column chromatography,
preparative thin layer chromatography and the like.
These compounds may be converted into the
pharmaceutically acceptable salts or esters by the conventional
20 method, and on the contrary, the conversion of the salts or
esters into free compounds may also be carried out according
to the conventional method.
The compounds of the formulae (II), (III), (V), (VI), (IX)
and (XI) are commercially available, or can be prepared
25 according to the common methods or analogous methods thereto,
or the methods shown in Examples and Reference Examples,
optionally employed in combination.
The salts of compounds of formula (III), (V), (VI) and

(IX) refer to the common salts, for example, base addition salt



Y5 receptor expression cells. W 2004/002986 PCT/JP2003/008161 60 A

menbr ane sanple prepared fromthe cells which expressed NPY Y5 receptor
was i ncubaoedotme®soher with a test conpound and [ 1251] pepurdeyvsietmde by
NEN) (20,000cpm in an assay buffer (25 nmM Tris buffer, pH7.4, containing
10 mM nmagnesi um chl oride, 1 5 mM phenyjgret hyl sul fonyl fluoride, 0.1%
bacitracin and 0.5% bovine serumalbumn) at 25 C for 2 hours, then
filtered through a glass filter G-/ C and washed with 5 nM Tris buffer
(pH7. 4) %Bnkakﬂbﬁglo 3% Ben TBEe FGSOSEh 4 idy DTcdffoLAKGrdud, e ol ass
filter was neasured. Rlon-spemflc bi nding was neasured in the 10 presence
of 1 i N paptadedadY.tiamd sa130%d ndminé o6y BascenheakirosycliyToWheal thie test
conpound agai nst specific peptideYY binding was determ ned (Endocrinol ogy,
131: 2090€0992)ind Hae amésol disbagie stemmodycIfdbgeotp ( $dblandltie Apdends

| C50(nM  Exanple 6 2.2 Exanple 8 1.8 Exanple 13 2.9 Exanple 17 2.7
Exanpl e 20 2.3 ZIEkanrpsaidbapeadddtiensspiks dpeidde FalEsipbin@dkaelit hi s

i nvent L on tentl i nhi bi f ed peptideYY (NPY honol ogue) binding to_NPY Y5

| oeept br omeeninnt¥or e 1§ adBin. ARE KgS R ¢ BRELTh g hetals

D- Tr p34NPY~i_nd edi -hehayvi r ond L de . e,

I engltoh 11Yr$r(# \%%gﬂpﬁ'ﬁsg??géggf 21?{% {'e}ﬁlﬁgﬁg I n oor?%%ﬂt?#r en?léﬂr%gr\l%\%ggt ricle
of (for example trimethylamine, triethylamine, dicyclohexylamine,

ethanolamine, diethanolamine, +triethanolamine, procaine,
N,N’'-dibenzylethylenediamine), and the like.

10 Aforesaid acid addition salts dinclude salts with
inorganic acids (for example hydrochloric acid, sulfuric acid,
nitric acid, phosphoric acid, perchloric acid), organic acids
(for example maleic acid, fumaric acid, tartaric acid, citric
acid, ascorbic acid, trifluoroacetic acid), sulfonic acids (for

15 example methanesulfonic acid, isethionic acid,
benzenesulfonic acid, p-toluenesulfonic acid), and the like.

The utility of compounds of the present invention as a

medicament is proved by the following pharmacological tests.

20 Pharmacological Test 1 (NPY binding inhibition test)

cDNA sequence encoding human NPY Y5 receptor (c.f.
International patent publication number WO96/16542) was cloned
into expression vectors pcDNA3, pRc/RSV (made by Invitrogen
Inc.) and pCI-neo (made by Promega Inc.). The expression

25 vectors thus obtained were transfected to host cells COS-7, CHO
and LM(tk-) (American Type Culture Collection) by cationic
lipid method (Proceedings of the National Academy of Sciences
of the United States of America, 84: 7413(1987)) to give NPY

Y5 receptor expression cells.



male SD rats (7-8 weeks old, 200-300g) anesthetized wth ketam ne/xyl azi ne
(single intraperitoneal adm nistration of WO 2004/ 002986 PCT/JP2003/ 008161
61 74 andwOXoewporgy and fixed by dental resin. The top @CTURZ0g0ISIEL

cannul a was | ocated 2. 2mm behi nd bregma, and 8 mmdepth from the skull
surface on the nedian line. After abougy 1-week recovery period, D-Trp34NPY
(1p, g/ 0.4RL/ head, synthetic 5 cerebrospinal fluid containing 0.05% bovi ne
serum al bumn) was injected into the third ventricle. A test conpound

suspended in 0O Oﬁ?lﬁ%l}f'eo R Il g2 hour s
before the adm ]ﬁi“%t rati onggwg%%gp%ﬁ ﬁgggﬁ%%ggg% ﬁ%%‘?\%%#‘%?%osg)é\%as
nmeasur ed RpRowd $edleiptior #8satibubatd@itbgR toker WdtR-al tB34NRdmpddiey &asul ts
reveal ed that 10 ng/ kg of the conpound of this invention significantly
suppr esse*®he¢peptidayy (madedd NEBHYRMG@condineth by sBy TySeNPY 26NPY
honol ogue) which was admnistered to the third ventricle. 15

Phar nacol nYi Tais Tesf£8r ( MIEF bhc clontatindna 49t M magres pempdumtiges. dral |y
or intravenously admnistered to male SD rats (7-10 weeks ol d, 200-4009)

whi ch 2bstYi pegnwisethyvdsaidanmdi dhruondine A obs RRasitbredR A84 olPrect ed

f the 20 tail vei .edet et ni ] i ini zed illary.
The bl 00d PRESBET AT GABATLRG =6 2800 For 2drousls: Mo EERRLE0 ST LRR || 2T
| ot i d - t - ini iynt |
D anaar d STHEREE ¥EELBCTEE /& LANCe AR e Ol B8 AR M S MUY NPT AN €7 1
mnutes, aBdtbhaAngen! s Beged Bhe r4Eiok&tARA ty O Mhe dQkEIONERS )glabae

super nat ant was anal yzed by LC M5/ M5, and the concentration of the test
conpound Ehltke wad asyesuwesl nredsuregendifig hinding iwes mahsbreatli om tder ve.
10 presence of 1 uM peptide YY, and a 50% Inhibitory Concentration
(ICs50) of the test compound against specific peptideYY binding
was determined (Endocrinology, 131: 2090(1992)). The results

are shown in Table 1.

Table 1

Compounds ICg,(nM)
Example 6 2.2

Example 8 1.8

Example 13 2.9

Example 17 2.7

Example 20 2.3

Example 27 0.72

15 As shown above, the compounds of this invention potently

inhibited peptideYY (NPY homologue) binding to NPY Y5

receptors.

Pharmacological Test 2 (Antagonistic effect on

20 D-Trp’’NPY-induced feeding behavior)

A chronic guide cannula (26 gauge, length 11 mm) was
inserted stereotaxicly into the third cerebral ventricle of
male SD rats (7-8 weeks o0ld, 200-300g) anesthetized with

ketamine/xylazine (single intraperitoneal administration of



The results revealed that the bioavailability of the conpound of Exanple 6
was 78%and its half-life in the bl ood WO 2004/ 002986 PCT/JP2003/008161 62
was 3.0 hworeo4/®@besnacol ogi cal Test 4 (Brain/cerebrospi mar/jPrans/dosieianspor t
test) 5 A test conpound was orally or intravenously adm nistered to nale
SD rats (7-10 weeks ol d, 200-400g) , gyd whole bl ood was collected from
the abdom nal aorta of said rats anesthetized wth ether at predeterm ned
time, using a heparin-treated syringe. Then, the head skin was cut open,

and a_denyalo e I Neefl bRa B d d'g datk bpluean, [ hencalod 62lcepheRkae, and

it was furtaher |nsgert dinto t avum subar ac ale. After 50 to 100

[tL cerebgaaRiingl whbkUigchedd beerf ddreti® hiygnia 1 dile By hinngepthheeugh a
tube connected to said dental 30G needle, the brain was extracted. The

bl ood sanmphe wkuildensurfagedohd@hed, MODidd Lipem Afieny abbwes) 1tweekl | ect
the plasma, to which was added 3-fold anmobunt of ethanol containing an
i nternal setandarg, @eriddie nDxTupENBYs stlpgle. 4ihhdadi n sunphetigs

honmogeni zed after addition of 2 m water, an aliquot of the ho %enate was
t aken > anBeBePEPEPARAINELEEd SORZAINIRGNY af HF P VAR ﬁ?EP‘Ha?rlbé’t"E'ﬂ{}a 8520 was

dded t heret. i d. h i [ fl ui i f
S g e RBucRRg ShtEi Al IR TERREORRETA ATl dihoubl LhEH AR
sanpl es thys, o g Q%Gu\éﬁﬁ&t@i&amwse %Eaar@a:eini;@é;é@braﬁll?@%ﬁ%s and

then centrifuged 12,00 g, 10 mnutes). The supernatant was anal yzed
by LC M5/ Wefoaad 2het haamenesttadtioan ef tberipdtnrygnpandd ikhet h€ophasmm,

brain, and cerebrospinal fluid were neasured by the nethod using a
rel ati ve cahshmption wasveeahredes hasrs et edhehadmiodisdematdiomons of t he
conpound a4

10 D-Trp °NPY.

The results revealed that 10 mg/kg of the compound of this
invention significantly suppressed the increase 1in food
consumption induced by D-Trp**NPY (NPY homologue) which was
administered to the third ventricle.

15

Pharmacological Test 3 (Pharmacokinetics test)

A test compound was orally or intravenously administered
to male SD rats (7-10 weeks old, 200-400g) which abstained from
food overnight. About 100 pL of blood was collected from the

20 tail vein at predetermined time, using a heparinized capillary.
The blood was centrifuged (4°C, 6,000 r.p.m., 10 minutes) to
collect the plasma, to which was added 3-fold amount of ethanol
containing an internal standard. The mixture was stirred,
allowed to stand at -20°C for 20 minutes, and then centrifuged

25 (4°C, 10,000 r.p.m., 10 minutes). The supernatant was analyzed
by LC/MS/MS, and the concentration of the test compound in the
plasma was measured using a relative calibration curve.

The results revealed that the bioavailability of the

compound of Example 6 was 78% and its half-life in the blood



of Exanple 6 in the brain, cerebrospinal fluid and plasma were WO

2004/ 002986 PCT/ JP2003/008161 63 1.10 nnmol/g, 0.033 pMand 2.77 pM
respect i WeDypo4obasar s after oral adm nistration (10 ngPkgPP20DBV@0steIMPOUNdS
of the fornmula (1) can be adm nistered orally or parenterally and, by
fornmulating into a suitable 5 admnisggable form nay be adm nistered as a
t herapeutic agent for various diseases, including, for exanple,

cardi ovascul ar di sorders such as angina, acute or congestive heart
failure, ypweardiglyddfarction, hypertension, nephropathy, electrolyte
abnormality, vasospasm arteriosclerosis, etc., central 10 nervous system
di sorders such as bulima, depression, anxiety, seizure, epilepsy,
denmentia, pain, alcoholism drug withdrawal, circadian rhythm disorders,
schi zophr @haarmavedmrgi dadp Siestert ,( Brslisgpediedoradgrinalc djmiitd werangpairtrent ,
etc., netabolic diseases such as obesity, diabetes, hornone abnornmality,
15 hyper ci@isdst erol eni a, hyperlipidenia, gout, fatty liver, etc., genital
or reproductive_djsorders such as infertiliiggrgretern1 | abar,. sexual

dysTundt Ton, et & SERRSPRIRLER pbhL ookt br e susyr bueth nielorae:
dyst . | .
at her osel GRS R B2 (o 200k 38, 208008 BrBEpb s N RSB o

syndrone, dyiisdiedNerdtfeheOablbfghhMahofPhi b tyath SAUdeTan L9t d! at ed
gast ro- esophageal ref |ux, obesity hypoventilation (Pickw ckian syndrone),
sl eep apned.th nétlemahtopredeteirtiined rfimgnratsong ob tHepatascidralate’l
osteoarthritis, 25 insulin resistance, bronchoconstriction, alcohol

pr ef er encesynigtaghol Tbenynthenkeadl shin meas scat sepae, aut d aEntalpad ophy,

left ventricular hypertrophy, hypertriglyceridem a, | ow HDL chol esterol
car di &Qasaﬂ%le was inserted between the cérvical vertebrae, and it was

further inserted into the cavum subarachnoideale. After 50 to

100 pL cerebrospinal fluid had been collected by a 1 ml-syringe

through a tube connected to said dental 30G needle, the brain

was extracted. The blood sample was centrifuged (4°C, 6,000

15 r.p.m., 10 minutes) to collect the plasma, to which was added

3-fold amount of ethanol containing an internal standard, and

the mixture was stirred. The brain sample was homogenized after

addition of 2 ml water, an aliquot of the homogenate was taken

and 3-fold amount of ethanol containing an internal standard

20 was added thereto and stirred. The cerebrospinal f£luid was

stirred after adding 3-fold amount of ethanol containing an

internal standard. The samples thus obtained were allowed to

stand at -20°C for 20 minutes, and then centrifuged (4°C, 12,000

g, 10 minutes). The supernatant was analyzed by LC/MS/MS, and

25 the concentration of the test compound in the plasma, brain,

and cerebrospinal fluid were measured by the method using a
relative calibration curve.

The results revealed that concentrations of the compound

of Example 6 in the brain, cerebrospinal fluid and plasma were



di sorders such as coronary heart disease (CHD), cerebrovascul ar WO

2004/ 002986 PCT/JP2003/008161 64 disease, stroke, peripheral vascul ar

di sease, woddewoadssat h, gal |l bl adder di seases, cancer (bPeagrooaneeetri al ,

colon), Dbreathlessness, hyperuricema, inpaired fertility, |ow back pain,

or increased anesthetic risk, and the g4 ke. In clinical 5 use, the

conpounds of this invention nmay be adm nistered after being formulated,

together with pharmaceutically acceptable additives, into an appropriate

preparati on;ac i,ng of, ;agyn i j f i

addi ti ves?'tlﬁolglggg\,égthé g?%i]m%%legf&gegﬂ: ﬁé%%éeéﬁ‘g%hdyé? ;gﬁ)gtlr%gggt}tefcal

formul ati ggpamaydhenigtusetionf QLoewgrgg.. gel atin, |actose, sucrose,

titanium oxide, starch, crystalline cellul ose, hydroxypropyl

met hyl cel | ul oseThecaphprymdshyplfc elHeul fmmmulaor (I 5t @ hbemadmiaipsealeld ne

wax, white petrolatum nagnesium nethasilicate alum nate, anhydrous

cal ci um phogphit ©r Famenterdldy tandoduinfernabating 5inydr ex pddgple

cel | uleései@1 sorhitol, sorbitan fatfty acjd, ester pol ysorbate, sucrose fatty
te

acid &bt ePAMIBLFEFRRLAVT SR, May, RPRURR LAt ERY 6° githerapeutic agent
pol yvi nyl pytrob 98@%af§$§§%§“r‘inéﬁ€{ﬁ € £di Whariald G AN GG 1 al ¢,
veget abl e™0i'l , Jﬁﬁenzyl al cohol ,” 'gum arabf ¢, prop)r/q ene g yc31, p(():l yal'kyl ene

glycol, 2@;epelipdextubn Q5 mem%ypa@@wé &Y dRRd e mxtth%a'iilkﬁ»leﬁ

m xture wth said additives nay be fornulated into the formof soli
prepar at i aRschiraiagxbiifd et odl chypetaRndlion, ngplarohLshy pendetrolyte
suppositories); or liquid preparations (for exanple syrups, elixirs,

i nj ecti ongpnoBmel iffyeparvaspespasmay bateF ioscierasds acedicdi.ng cen tiriad

t echni ques wel | -known in the art of pharnmaceutical fornulation. Liquid
prepatht i BETVREF PEstem digerders sRchrahhrdiméas IPREISBFRR dREKIOFEd or

suspended LY, WAL 8L p P e Ry e heARRLIR, | S1£n MYl 3nMl g LnSE g M nl8552P! ©

circadian rhythm disorders, schizophrenia, memory impairment,
sleep disorders, cognitive impairment, etc., metabolic diseases
such as obesity, diabetes, hormone abnormality,
15 hypercholesterolemia, hyperlipidemia, gout, fatty liver, etc.,
genital or reproductive disorders such as infertility, preterm
labor, sexual dysfunction, etc., gastro-intestinal disorders,
respiratory disorder, inflammatory diseases or glaucoma, and
the like, also for example, atherosclerosis, hypogonadism,

20 hyperandrogenism, polycystic ovary syndrome, hirsutism,

gastro-intestinal motility disorder, obesity-related
gastro-esophageal reflux, obesity hypoventilation
(Pickwickian syndrome), sleep apnea, inflammation,

systemic inflammation of the vasculature, osteocarthritis,
25 insulin resistance, bronchoconstriction, alcohol
preference, metabolic syndrome, Alzheimer's disease, cardiac
hypertrophy, left ventricular hypertrophy,
hypertriglyceridemia, low HDL cholesterol, cardiovascular

disorders such as coronary heart disease (CHD), cerebrovascular



preparations in particular may be dissolved or suspended in WD 2004/ 002986
PCT/ JP2003/ 008161 65 physi ol ogical saline or glucose solution if
necessar WO 20@t/iooysal | y together with a buffer and a pre®emruariosesiyhen
conpounds of this invention are used clinically, for exanple, a daily dose
for an adult is 0.01-100 ng/ kg, preferghply 5 0.03-1 ng/kg with

si mul t aneous or divided adm ni stration when adm nistered orally, and
0.001-10 ng/ kg, preferably 0.001-0.1 ngy/kg, nore preferably 0.01-0.1 ng/ kg

Wi th simul{;aneeis Qtrdile) g%i%ﬁiéﬂlswa?édlﬂrhﬂ*&i%@ég@,msﬁﬁ&f’ death,
parenterally, though the dose and the frequency of dosage nmay vary

dependi ng g 1HAddic Gtveasse, bOafyerei(bibasthe eddpmeardfalsy gyxurs) and t he
kind and range of the desired treatnment effects. An ordinarily skilled
physi ci an bnesttdyliessmiess ,0hypenunicieami canimpesidid 4/ fhetteirIni tye, dldv graaser i be
the effective anount of the dru%lregui[ed to prevent, suppress or arrest
the 15 pP&§meseroingferseeanesihetbc siisk . prepdihe iLdke -mayn cpkitigpll. 0 to
100 wt % referably 1.0_to 60 wt. % of conpounds of _this |invention and

may al B0 EfatReAMROTRLT Ao GPLEAI PYCRETOR M DEOHIBIRISEETRE AhRounds

of the pr %Set%.'}lt lf'?)\i%l'ﬁltfatq;%bdc ar}:obgee : Sé%d .inth %ﬁl&%ﬂgﬂien@jicoaﬁ&&g%]c ef, ht?arbllgegent S

. C
useful for treating ne dlic sorders or eating e

i ndi vi dualy £pmerent 1o %mmmﬂ@@%@%ﬂ@c{w@ﬁ a&epaat el y

at different tinmes or concurrently in divided or single i nation forns

during thencloseaadifidiermionlhe Asnsbaiaidbadavenvesn tfoddvhethrerd 0 be

under st ood as enbracing all such reginmes of sinmultaneous or divided

admi ni st r atsumilandsefiein erthe fieddi of plaimapreytsical ferimutletiost wdy be

accordingly. The scope of conbinations of the conpounds of this invention

with 6pheﬂsedﬂ for example, gelatin, lactose, sucrose, titanium oxide,
starch, crystalline cellulose, hydroxypropyl methylcellulose,
carboxymethylcellulose, corn starch, microcrystalline wax,
white petrolatum, magnesium methasilicate aluminate,
anhydrous calcium phosphate, citric acid, trisodium citrate,

15 hydroxypropyl cellulose, sorbitol, sorbitan fatty acid ester,
polysorbate, sucrose fatty acid ester, polyoxyethylene,
hydrogenated castor oil, polyvinylpyrrolidone, magnesium
stearate, 1light silicic anhydride, talc, vegetable oil, benzyl
alcohol, gum arabic, propylene glycol, polyalkylene glycol,

20 cyclodextrin or hydroxypropyl cyclodextrin and the like.

A mixture with said additives may be formulated into the
form of solid preparations (for example tablets, capsules,
granules, powder, suppositories); or liquid preparations (for
example syrups, elixirs, injections). Such preparations may be

25 formulated according to the technigques 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 injectable

preparations in particular may be dissolved or suspended in



agents useful for treating netabolic disorders and/or eating W 2004/ 002986
PCT/ JP2003/ 008161 66 di sorders includes in principle any conbi nation of
any pharweaceutioesb conposition useful for treating netoolJPz03/disser der s
and/ or eating disorders. Diabetes is caused by nultiple factors and i s nobst
sinply 5 characterized by elevated | eggls of plasma gl ucose
(hyperglycema) in the fasting state. There are two generally recognized
fornms of diabetes: type 1 diabetes, or insulin-dependent diabetes nellitus

(1DDV), i e RAIENt $a1ArRAUGS: 'gthbsser Qalféewhlmf”‘rﬁeé&@&w whi ch

regul ates 10 gl ucose utilization, type 2 etes, or

noni nsul i rogleiRgdant wbgdieias Wl id s DR a aheraidrvaatieant s produce

insulin and even exhibit hyperinsulinema (plasnma insulin levels that are
the sane or eveiWhehevampdunds adihasiisoentiidn apa-ubeabelinisablgctSyr while
at the sane tine 15 denonstrating hyperglycem a. Type 1 diabetes is

typically e&q&t&&{eedamwmﬁg@m arlrﬁsﬁt}ﬂltnlﬁd}n%-s]t@ Bg/¥0a nxmf@nab;w
"insulin _resistance" such t hat

However eti¢s often, devel o
TheC et B0 BB, g R Vﬁt’é‘ttJrth‘F]at%"g"‘gt) EodLvaled FGpinLRERabiAT e < he

| , |
TPeouee: ! AdREIN drotf ok p1ANE S an BT 01 AP mURE orekdEhnflh MRS
di abetic haygsf! W@E@%fé‘ﬁé‘féﬂly' @vshSotbaﬂl 99&1)%;1%?4 & i1 deh@idud Myl in

resi st ance, SO that serum g ucose levels are not elevated. In pat I ents
wi t h Nl DDMividesl pimsfiisicratlion vieselasimievetameenpabentaral &y evaaihh are 25

i nsufficient to overcone the pronounced insulin resistance, resulting in
hyper gl ycethea doses @inidn thes freaneacys ofr dosage ymayevany depeeping dpardi ng
defect. that is not yet conpletely understood. Resistance to
10 the sex, age, body weight, the degree of symptoms and the kind
and range of the desired treatment effects.

An ordinarily skilled physician, veterinarian or
clinician can readily determine and prescribe the effective
amount of the drug required to prevent, suppress or arrest the

15 progress of diseases.

All the said preparations may contain 1.0 to 100 wt.%,
preferably 1.0 to 60 wt.% of compounds of this invention and
may also contain other therapeutically effective compounds.

The compounds of the present invention can be used in

20 combination with other agents useful for treating metabolic
disorders and/or eating disorders. The individual component
of such combinations can be administered separately at
different times or concurrently in divided or single
combination forms during the course of therapy. The instant

25 invention is therefore to be understood as embracing all such
regimes of simultaneous or divided administration and the term
"administering” is to be interpreted accordingly. The scope

of combinations of the compounds of this invention with other

agents useful for treating metabolic disorders and/or eating



insulin results in insufficient activation of glucose uptake, WO

2004/ 002986 PCT/JP2003/008161 67 di m ni shed oxidation of glucose and
storage ovOogbhgsomeessa i N ruscl e, inadequate insulin repr@ssiJeoahosdispol ysi s
i n adi pose tissue and i nadequate gl ucose production and secretion by the
liver. 5 The persistent or uncontroll egg hypergl ycem a that occurs in

di abetics is associated with increased norbidity and premature nortality.
Type 2 diabetics are at increased risk of devel opi ng cardi ovascul ar

conpl i cal ilQR$raRrS : inBIIBEESCLLT PHihciGALNARY NEahbiALEEERE oSt %?1}1‘&;91
peri pheral 10 vascul ar di sease, hypertension, nephropathy, neuropathy and

reti nopat ppharieeutsdain deppodetiodi abriRel | Fol SPrascoey At abdlfic
cardi ac hypertrophy, in particular left ventricular hypertrophy (Devereux,
R B., G ddsloxidiegns, ab@l.032 EatA2g6 disofd@@®).). Cardi ac hypertrophy, such as
| eft ventricular hypertrophy, is due to the response of the heart to
chroni c pressuPdabetes| iscansad badulitdmle/EactpEgl and Hyppees ¥ G3mply( LVH)
wal |, i_ncl udi ng

| mor oabod PEFACFERIA ! abY el S e LEESE 20 o1 { PYERIR | ¢ AECIRA |

e oeSs pShbal S Aot LA pNeRLELCU e RS JRGER 197,
, The Framidglgilzed Ud¥orhé M CWal i Pihbdiadl Prygh' 26- 33i48884), Lefd
ventricul ar hypertrophy is independently associated 25 wth i1ncreased

i nci dence igfsuldndidepe@dnty diabedss melitws ( IODM)ES ihvieh e bla thainty e,

I schaem ¢ heart disease, cardiovascular and all-cause nortality, sudden
deat h, androsiucekeliRelg essi oo dinsidfin,vetite | kotmenéy pbichopleguiadeseen

10 glucose utilization, and type 2 diabetes, or
noninsulin-dependent diabetes mellitus (NIDDM), wherein
patients produce insulin and even exhibit hyperinsulinemia
(plasma insulin levels that are the same or even elevated in
comparison with non-diabetic subjects), while at the same time

15 demonstrating hyperglycemia. Type 1 diabetes is typically
treated with exogenous insulin administered via injection.
However, type 2 diabetics often develop "insulin resistance",
such that the effect of insulin in stimulating glucose and 1ipid
metabolism in the main insulin-sensitive tissues, namely,

20 muscle, liver and adipose tissues, is diminished. Patients who
are insulin resistant but not diabetic have elevated insulin
levels that compensate for their insulin resistance, so that
serum glucose levels are not elevated. In patients with NIDDM,
the plasma insulin levels, even when they are elevated, are

25 insufficient to overcome the pronounced insulin resistance,
resulting in hyperglycemia.

Insulin resistance is primarily due to a receptor binding

defect that is not yet completely understood. Resistance to

insulin results in insufficient activation of glucose uptake,



associated with a reduction in cardiovascular risk. It has also WD

2004/ 002986 PCT/JP2003/008161 68 been found that the incidence of norbid
event s i rwpapismemsewi th progression of |eft ventricul arCypznos/napély i s
greater than in patients with regression of |left ventricular hypertrophy.
Current treatments for hypertrophy incgpde 5 non-pharnmacol ogi cal

i nterventions, such as weight reduction, sodiumrestriction, and aerobic
physi cal exercise can reduce left ventricular nmass (Grali, J. K et al.,

Anerican dauinalshld dseldatidc Sar & @tOey . aRa38t42aGd98¢) giVRBgeRAtiENt S
who have insulin resistance but have not 10 yet devel opeg type 2 diabetes
are al so awusealei,sknafiedenekopisngl i matadd iy odr DApolabss Iefarirad 0 as
syndrome X, insulin resistance syndrone, or plurinetabolic syndrome. The
period oftiSsue apdydhadegvnatediitradre pdwdiadimenandf seopatien oy Udmse

tol erance_i s associated with a nunber of hornonal inbal ances, 15 which give
rise to ati¥ffFargement of visceral fat mass, hypertension, insulin

eststgnce, 2OxRELILPLOSI B (8L 9L00% PPy Sryp el TORACS 1y B 20t oo
D1 abetes’inBaﬁfébe%ﬁégeﬁz 1gé%§gi%%éd(%%ﬁﬁi)in%&%%%%ﬁ!xmofﬁiéPﬁ%'%u&p
syndron”e IS characterize by Insulln resi stance, a ong w t abdom nal

obesity, pypaaitigd moetadithl.ohTPbeos P LESStLEs 4P atBlnAch O \MKDL.
Al t hough the causal relationship between the various conponents of

met abol i cogyndrdeeelephngs t @ardiovasidulaad, | asmplicaesbssance eagpears to
play an inportant role 25 (Requen, GM, et al., N Eng. J. Med.
334: 374- 38thergselerogdspr @pronapy, hemprdyl disgasgnglstrpkelvederddphedsd. 957

(1996); Wajchenberg, B. L., et al., D abetes /MtabolismRev. 10:19-29
(1994)) . NEREHIPTe prhotie HREF ST o ARBRIG IO  HEiEopathy and
retinopathy.

Non-insulin dependent diabetes is also associated with
cardiac hypertrophy, in particular left ventricular
hypertrophy (Devereux, R. B., Circulation, 101:2271-2276

15 (2000)). Cardiac hypertrophy, such as left wventricular
hypertrophy, is due to the response of the heart to chronic
pressure or volume overload. Left ventricular hypertrophy
(LVH) is characterized by thickening of the left ventricular
wall, including increased left ventricular mass and increased

20 left ventricular wall thickness, and is defined as a left
ventricular mass index exceeding 131 g/m® of the body surface
area in men, and 100 g/m? in women (Savage et al., The Framingham
Study, Circulation, 75 (1 Pt 2): 26-33 (1987).

Left ventricular hypertrophy is independently associated

25 with increased incidence of cardiovascular disease, such as
congestive heart failure, ischaemic heart disease,
cardiovascular and all-cause mortality, sudden death, and
stroke. Regression of left ventricular hypertrophy has been

associated with a reduction in cardiovascular risk. It hasalso



devel op overt diabetes nellitus, are at increased risk of WO 2004/ 002986
PCT/ JP2003/ 008161 69 devel opi ng the cardi ovascul ar conplications |isted
above. A¥eaoiAemAs have al so been found between | eft PERLIP2O8DE61
hypertrophy and netabolic syndrome (Marcus, R et al. Circulation,

90: 928-936 (1994); Lind, L. et al., J gypertens. 5 13:433-38 (1995);

Paol isso, Get al., AmJ Hypertens., 10:1250-1256 (1997). D abetes is
treated with a vari ety of therapeutic agents including insulin

senS|t|ze S
orotel - torsn e @il Bt o RO B0 1ACHAREP AR pa bl EMITR |

i nhi bi t or prolgewlsibn of Mt FeRitiBtular BypéLOYOPheaS ghieakel thaleSn
a-glucoside hydrolase inhibitors; and a-amylase inhibitors. Increasing the

pl asma | epeltieh tisnsuiltibn regradsiions ofatledit veh tsulduday hypes tephy .

tol butam de and glipizide) or 15 meglitinides, which stinulate the
pancreatic p- ceﬂugrﬁ@tsecr‘é?@a’@m?@tﬁ nsul ¥oi and’litﬁerd‘yrqm}}éct i gmcdudensul i n
when sul fonﬁcureas %615:' ni des becone ineffective, can result in

i nsul i =& §la|°&'1r§9ﬂ1 I éPEG‘@HGPGlQPFwFHFB IRARIIRY cgduchion. I
2
Li ssues. LRURMS! codandenqual vl awLexst s oy bl asimalucoss ca0 20 fesul

I nsalin reS|$tance even nighe asma I nsulin

| evel s Ca&e%_c‘tcuén«fcHeum%éﬂ%ﬂa&w egsR. O | NAREPSELLVISYrsLsYsing in
sonme correction o hyperglycem a. Metformn nonotherapy is often used for

treating GeRaatrdicaltRiddiolalgygnies 3ghagar@sal79a obese and/ or 25
dyslipidem c. Lack of appropriate response to netformnis often followed
by treatnent w Manyubhtaghtsewlo have akmsulbimedésiesaneaduit maver naltpha
T et dcuPL ged type s dinbetos are als HE 9 21k of aave1bping
metabolic syndrome, also referred to as syndrome X, insulin
resistance syndrome, or plurimetabolic syndrome. The period
of 5 to 10 years preceding the development of impaired glucose
tolerance is associated with a number of hormonal imbalances,
15 which give rise to an enlargement of wvisceral fat mass,
hypertension, insulin resistance, and hyperlipidemia
(Bjornstop, P., Current Topics in Diabetes Research, eds.
Belfore, F., Bergman, R. N., and Molinath, G. M., Front Diabetes,
Basel, Karger, 12:182-192 (1993)). Similarly, metabolic
20 syndrome is characterized by insulin resistance, along with
abdominal obesity, hyperinsulinemia, high blood pressure, low
HDL and high VLDL. Although the causal relationship between
the various components of metabolic syndrome remains to be
confirmed, insulin resistance appears to play an important role
25 (Requen, G.M., et al., N. Eng. J. Med. 334:374-381 (1996);
Despres, J-P., et al., N. Engl. J. Med. 334:952-957 (1996);
Wajchenberg, B. L., et al., Diabetes /Metabolism Rev. 10:19-29
(1994)). Metabolic syndrome patients, whether or not they

develop overt diabetes mellitus, are at increased risk of



I nduce | actic acidosis and nausea/di arrhea, respectively. W 2004/ 002986
PCT/ JP2003/ 008161 70 Al pha gl ucosi dase inhibitors, such as acarbose, work
by del aywogoatmwespt i on of gl ucose in the intestine. AprphaPrznyhesel
inhibitors inhibit the enzymati c degradati on of starch or glycogen into
mal t ose, which al so reduces the anountgg 5 of bioavail able sugars. The
glitazones, also known as thiazolidinediones (i.e.

5-benzyl t hi azol i di ne-2, 4-di ones), are a nore recently described class of

conpounds gl AN E8E  barad ovA%BL1ER & o 1 A4 Bhd N1 REBLEORJv Many

synptons of type 2 diabetes. 10 These agents substantially increase insulin

sensi tivi (Asdotid8ivis hdve/ edlondoéch pesantli petiReeh Jever aleriiidild¥del s
of type 2 diabetes resulting in partial or conplete correction of the

el evat ed pivasetdaphgt s apid ghetebelict heyhdoomer r Maeces, ypogtycerli.a. The
glitazones that are currently marketed are 15 agoni sts of the peroxisone
prol i f er atdraaEkatianed 90888880 (1PPAR) Iykndre Isubttypé: . PPARRGIRRRSgONi sm

i s general to be rqifpnsible for the inproved _insulin

I hel |
sone t PoadBATHAS | § 138827 verAREITRE he Gyl SFabhves. Aovdr HHDRR telor st s
that are Q%:%%éggﬁgégxﬁigéﬁ)treatnent of Type 2 20 di abetes and/or
st's o

dysli pi deri @ "are agoni ‘one or nore of the PPAR al pha, ganma and

del ta subtypes. pHRMMRSs ik MR wikndh ahat &s PWolhe IRBAR ¥uBH0 i giink has

been associated wth cardi ac hypertrophy, or an increase in heart weight.

Recent | abeld @iy li9s@N S nf HéndvengbBs 25 ddIPesWPPARZ 88nABIE8At Such &adPPARY
agonist, indicate that patients may experience fluid accumul ati on and

vol une- r eldtidthzanest s igiarddleste mp e igondagtasiaehe attoSplidhase - 1&r di ac
hypertrophy related to PPARy agonist treatnent is typically

10 inhibitors; dipeptidyl peptidase IV inhibitors; insulin;

insulin mimetics; sulfonylureas; meglitinides; o-glucoside
hydrolase inhibitors; and o-amylase inhibitors.

Increasing the plasma level of insulin by administration

of sulfonylureas (e.g. tolbutamide and glipizide) or

15 meglitinides, which stimulate the pancreatic f§-cells to secrete

more insulin, and/or by injection of insulin when sulfonylureas

or meglitinides become ineffective, can result in insulin

concentrations high enough to stimulate insulin-resistant

tissues. However, dangérously low levels of plasma glucose can

20 result, and increasing insulin resistance due to the even higher

plasma insulin levels can occur. The biguanides increase

insulin sensitivity resulting 1in some correction of

hyperglycemia. Metformin monotherapy is often used for

treating type 2 diabetic patients who are also obese and/or

25 dyslipidemic. Lack of appropriate response to metformin is

often followed by treatment with sulfonylureas,

thiazolidinediones, insulin, or alpha glucosidase inhibitors.

However, the two biguanides, phenformin and metformin, can also

induce lactic acidosis and nausea/diarrhea, respectively.



treated by wi thdraw ng PPAR treatnent. WO 2004/ 002986 PCT/JP2003/008161 71
Treatnent of type 2 diabetes also typically includes physical exercise,

wei ght coworoé4/measedi et i ng. Wil e physical exerci se an@CTaa2®sMH@I6l i n
dietary intake of calories will dramatically inprove the diabetic
condition, conpliance with 5 this treaggent is very poor because of

wel | -entrenched sedentary |ifestyles and excess food consunpti on,
especially of foods containing high anounts of saturated fat. However,

wei ght 1 eQUeli-0Ng #idod ¢4 88S ShHEMIIRE, abhcH! T4d ClchrbdsePShorpedy € Wi th
di abetes.’ I0 Abnormal gl ucose honeostasis is al so associ ated %ot h

directly ardayigig echb¥owbthoabesbty, Gy@essensing anthe al tieridiamse.i n
lipid, |lipoprotein and apolipoprotein mnetabolism Obesity increases the
i kel i hoodlpha-agylliase irbibibhocre, imntbindheaspsymhtitbi dedrddotiomatt t he
resulting 15 insulin resistance will increase with increasing body weight.
Ther ef or e Stamehape @livicogsin LBEodglalfiers Whishevkiadiesluasisplide amauatia! i sm
obesi t an% hypertensiqgn are critically inportant in the clinical
managefren®rafd A&V S99 8oet es nellitus. Obesity, which can be

defined as a bo%}ﬂe\é\g;%@%zgﬁ%\gétgfgo ]grgo‘ét??/gsabcﬁvjteaztom%_dj?neerar&a' og'ged%h(\éfieght , s

a mgjor health con n tern societies. I'sestl “dbout 97

m | 1ion adulfehzy1tntiRe o¥lidiee -3, Al 8 e )OVer yes ghty ormghese rdResiity is
the result of a positive energy balance, as a consequence of | ncréased
rati o of Galsedibednicakest ofesengyuadpendthusetedteal 5ol £aidvidl medeor S

regul ating food intake and body wei ght bal ance are inconpletely
under st oo®f [EBtiSmadins ageldloratingBimgny s@mgriona7 @2 Ay pel 32058 abkdss)., F.
Lonnqui st et al., Nature _ Medicine 1(9), 950 (1995&1. Al t hough the genetic
and/ of0 These agents substantially increase insulin sensitivity in
muscle, liver and adipose tissue in several animal models of
type 2 diabetes resulting in partial or complete correction of
the elevated plasma levels of glucose without occurrence of
hypoglycemia. The glitazones that are currently marketed are
15 agonists of the peroxisome proliferator activated receptor -
(PPAR) gamma subtype. PPAR-gamma agonism 1is generally
believed to be responsible for the improved insulin
sensitization that is observed with the glitazones. ~ Newer PPAR
agonists that are being developed for treatment of Type 2
20 diabetes and/or dyslipidemia are agonists of one or more of the
PPAR alpha, gamma and delta subtypes.

However, treatment of diabetes with PPAR y agonists has
been associated with cardiac hypertrophy, or an increase in
heart weight. Recent labeling revisions for Avandia

25 (rosiglitazone maleate), a PPARy agonist, indicate that
patients may experience fluid accumulation and volume-related
events such as edema and congestive heart failure. Cardiac
hypertrophy related to PPARy agonist treatment is typically
treated by withdrawing PPAR treatment.



WO 2004/ 002986 PCT/JP2003/008161 72 environnmental factors leading to
obesity are poorly understood, several genetic factors have been

i denti fi ealO 2081024861 ol ogi cal studi es have shown that i neceasraogoeagr ees of
overwei ght and obesity are inportant predictors of 5 decreased life
expectancy. Obesity causes or exacerbaygs many health problens, both

i ndependently and in association with other diseases. The nedical problens
associated with obesity, which can be serious and |ife-threatening,

include type 2 pdibabpbat @Bl lddgts. 2hdi?56é€él§' ﬁmsoe|t§7¥ﬁk%q.l&| A ddesyl in 10
concentrations, insulin resistance, dyslipidem as, yper | i'pi dem a,

endonetri @h.ysb.b&dséxeréﬂséatv&ldhﬂjﬁentﬁad amkiqetqa@cerwmxéqn@rgﬂvaﬂi S,
respiratory conplications, such as obstructive sleep apnea, gall stones,
arteri oscexengdise, antear¢dutisense, inbdbetatyhéattakehptthrslorieshesrltl
arrythm as 15 (Kopel.man, P.G, Nature 404, 635-643 (2000)). Cbe5|ty |s al so
associ at edl 1ﬁéﬂéﬁbPm@r§yﬁdFbﬁedléhﬁﬁiacc%%%§¥%9%pHymn9¥ﬂa&ﬁﬁtW

l eft ventricul a ertrop remat ure deat h, and a signific

| hor eae {Wiior FPAEFeRhe %%rafeowypwm BEisRE %% oot i -8n SARREHAY on
congestiv o] e ﬂﬁﬁ!

Abdonlnal% Q@%F%r§ﬁggg Ilnéﬁg QQ%% g ﬁ%% Q% er tf@% q‘%’coron
artery di Sﬁa%od%n@omtalintﬂﬁ@eﬁlgh hﬁl%uﬁaboefrgékuraesa%at hl}gﬂaetvé}od
pressure, diabetes that starts in adulthood, and high I evel s of fat's
(1'ipids) iweilght beaadtibnsamiy mem;da‘se%eﬂéaamhecza&é ViFEddeas foesmatd Sks.
Abdomi nal obesity is further closely associated with glucose intolerance,
hyper i nsulbeetiea wilpalitabejlopgcer i demi a, and ot her di sorders associ ated

wi th netabolic s%ndrone (syndrone X), such as_raised high blood pressure,
decreéged |eve| B.]Orﬁl@& gﬂéﬁ:gs(ey homeostasis is also associated both

directly and indirectly with obesity, hypertension and
alterations in 1lipid, lipoprotein and apolipoprotein
metabolism. Obesity increases the 1likelihood of dinsulin
resistance, and increases the likelihood that the resulting

15 insulin resistance will increase with increasing body weight.
Therefore, therapeutic control of glucose homeostasis, lipid
metabolism, obesity and hypertension are critically important

in the clinical management and treatment of diabetes mellitus.
Obesity, which can be defined as a body weight more than

20 20% above the ideal body weight, is a major health concern in
Western societies. It isestimated that about 97millionadults

in the United States are overweight or obese. Obesity is the
result of a positive energy balance, as a consegquence of
increased ratio of caloric intake to energy expenditure. The

25 molecular factors regulating food intake and body weight
balance are incompletely understood. [B. Staels et al., J. Biol.
Chem. 270(27), 15958 (1995); F. Lonnquist et al., Nature

Medicine 1(9), 950 (1995)]. Although the genetic and/or



WO 2004/ 002986 PCT/JP2003/008161 73 |ipoproteins (HDL) and increased

| evel s of very |ow density |ipoproteins (VLDL) (Mntague et al., D abetes,
2000, 49:wol8c-®3®y. Cbesity and obesity-rel ated di sor decs/JPs0shosast

di abetes, 5 are often treated by encouraging patients to | ose wei ght by
reducing their food intake or by increesing their exercise |level, thereby
I ncreasing their energy output. A sustained weight |oss of 5%to 10% of
body wei ght has been shown to inprove the conorbidities associated with
obesity, el r3andindRAl £8ct P 15Ad83Y t£88eE ty IFOBEBERY 1ﬁ{derstood
obesity-rel ated disorders such as drabetes, |éft ventricular hypertrophy,
osteoarth@dmeiala@@ndﬁﬂdnﬁﬁﬁubﬁﬁuhavywbgyh(ﬂ&ﬂﬂﬁﬂﬂléuL Wei ght | oss drugs
used for the treatnent of obesity include orlistat (Davidson, MH et al.
(1999) JAVA281: E®sdém)iolopscddxf shfifliesniheerd Gsho@nanthaB. istcralasiniP89)
Lancet 2:1142-5), sibutramne (Bray, G A et al. (1999) Obes. Res.

& 189-98) d@rﬁﬂfeeﬁh@ﬁt @Vﬁ':i?‘ﬁ@leb*éu’gm%é)beﬁlté’t aze, :umgsgynt neredictyyes of
7:591-9). | However e side effects of these drugs and antj-obesity agents
may |ift %‘F&%%&“?ﬁﬁ@ﬁ%ﬁ%ﬁﬁ 'neo%ﬁ§l\m’t A %8%??%‘"52

because ofy t%:ﬂ%,gfg:%%&%g:g b\[/oqzlh\“i gﬂe?)n%enog (% Satnaﬁ AT aééo@laetq_o?ly with

gast roi ntes e use ramne 1S

its cardi QtasgUlifscskEs. efﬁ?&h@dﬂ@h@%ﬂ@y&ﬁ%@g&lrmﬁitﬂfouée_ﬁtﬁs and
its wwthdrawal fromthe market in Italy. 25 The term "di abetes,” as used

herein, intliktescawtbe sesdlous- dareniefy - thedet@sing) | ihusufe. eypel DPM
also known as type 1 diabetes) and non-insulin-dependent diabetes nellitus

(i.e., N Oddbedeso kadhhtus. TyFperiindians) elpyadel dbhbsnes insglin
|nsuI|n dependent diabetes, is the result of an absolute
10 concentrations, insulin resistance, dyslipidemias,

hyperlipidemia, endometrial, breast, prostate, kidney and
colon cancer, osteoarthritis; respiratory complications, such
as obstructive sleep apnea, gallstones, arterioscelerosis,
heart disease, abnormal heart rhythms, and heart arrythmias
15 (Kopelman, P.G., Nature 404, 635-643 (2000)). Obesity is also
associated with metabolic syndrome, cardiac hypertrophy, in
particular left ventricular hypertrophy, premature death, and
with a significant increase in mortality and morbidity f£rom
stroke, myocardial infarction, congestive heart failure,
20 coronary heart disease, and sudden death.

Abdominal obesity has been linked with a much higher risk
of coronary artery disease, and with three of its major risk
factors: high blood pressure, diabetes that starts in adulthood,
and high levels of fats (lipids) in the blood. Losing weight

25 dramatically reduces these risks. Abdominal obesity is
further closely associated with glucose intolerance,
hyperinsulinemia, hypertriglyceridemia, and other disorders
associated with metabolic syndrome (syndrome X), such as raised

high blood pressure, decreased levels of high density



WD 2004/ 002986 PCT/JP2003/008161 74 deficiency of insulin, the hornone
whi ch regul ates glucose wutilization. Type 2 di abetes, or

i nsul i n- iwoepemdesss di abetes (i.e., non-insulin-dependeact/Jd2mbetsast
mellitus), often occurs in the face of normal, or even elevated | evels of
insulin and 5 appears to be the result7®f the inability of tissues to
respond appropriately to insulin. Mdst of the Type 2 diabetics are al so
obese. The conpositions of the present invention are useful for treating

both Type 1k ppprolia? @Hmbetan HGGHERPALIANS ofer8s ARk ddns i/l ective
for treating Type 2 diabetes. The 10 conpositions of thé present invention
are al so usigfagrdteing r aLbhy aMdhbagpeeeentdlng, gepsavétesal 20obabetses:
mellitus. Treatnment of diabetes nellitus refers to the admnistration of a
compound 83 @&8F)nation of the present invention to treat di abetes. One
out cone of treatnent may be_ 15 decreasing the glucose |level in a subject

with el evated gPhes§ddy e obesitsrredasedcdheobiers etupinas dhypbates,

decreaging_insul,in .evels i.n a subject. wth elevated insulin |evels.

Anot he§ %&Jtecé) ey t[rreeec[ergerﬁy i@ % P FFiieeHe %‘9 didFEe LR 22

subj ect w ; : Ifq,g@:’- | ' f | r.eat ment
I s decr eaéjtférglgsﬁJ I}%L\@a%:ﬁ%%gst ero ﬁf%}%lﬂ%ﬁ%} gglté r\?\ﬁé’%}' %haﬁ'{hg%%%%g%ﬁﬁgggtegeo !

level s. AneldibyoUiner@adiing realifeindryy IARas] N Hils 1Ghole@StRIiQhd N @
subject with low HDL cholesterol |evels. Another outcone of treatnent is

i ncr easi nd-osssolfi B S@ ik Y icfy bodpordiegh b Han eenf shobeat benimpEyvdehe
enhancing 25 glucose tolerance in a subject with glucose intolerance. Yet
anot her o@OFORPISH tiesm ppsecigipdowigbcebasing. i suchias diadieftesncand a

subject with increased insulin resistance or elevated |evels of insulin.
VO 208&/ O%éeﬁ&%?Péﬁﬁﬂ)E}@Q?BE of obesity-related disorders such as

diabetes, left ventricular hypertrophy, osteoarthritis, and
pulmonary and cardiac dysfunction.

Weight loss drugs used for the treatment of obesity
include orlistat (Davidson, M.H. et al. (1999) JAMA 281:235-42),

15 dexfenfluramine (Guy Grand, B. et al. (1989) Lancet 2:1142-5),
sibutramine (Bray, G. A. et al. (1999) Obes. Res. &:189-98) and
phentermine (Douglas, A. et al. (1983) Int. J. Obes. 7:591-5).
However, the side effects of these drugs and anti-obesity agents
may limit their use. Dexfenfluramine was withdrawn from the

20 market because of suspected heart valvulopathy; orlistat is
limited by gastrointestinal side effects; and the use of
sibutramine is limited by its cardiovascular side effects which
have led to reports of deaths and its withdrawal from the market
in Italy.

25 The term "diabetes," as used herein, includes both
insulin-dependent diabetes mellitus (i.e., IDDM, also known as
type 1 diabetes) and non-insulin-dependent diabetes mellitus
(i.e., NIDDM, also known as Type 2 diabetes). Type 1 diabetes,

or insulin-dependent diabetes, is the result of an absolute



75 Prevention of diabetes nellitus refers to the admnistration of a
conpound or conbination of the present invention to prevent the onset of
di abet es wp 2a04002986ct i n need thereof. 5 The term "hyp@cransioanisies used
herein includes essential, or primary, hypertension wherein the cause is
not known or where hypertension is dugsto greater than one cause, such as
changes in both the heart and bl ood vessels; and secondary hypertension
wherein the cause i s known. Causes of secondary hypertension 10 incl ude,

but are nelesiicliehRsy (d¥ Rl , kideNoFh888SfhichOraetalatdiss ¢Y1RIcke USe Of
certain drugs, such as oral contraceptives, corticosteroids, cyclosporin,
and the | dtalizBtd drer nTypgRediebstes, cantnspassesnependenddipiegig e, in
whi ch both the systolic and diastolic pressure |levels are 15 el evated, and
i sol at ed dyisteol,i sohyprsubintdapendenhidtinbmiies medlitysol dLten eswmwms i s

el evated to %reater than or equal to 140 nmm Hg, while the diastolic
pressure ii® FBEsTRAGNODRIERHy. cameveguedsiatef Levalsent inswedt éad ng

bl ood ' j ect i £h _high bl ood .20 |i pi demng

di Sor dBr & APPSR oA 4B TSRS (08 VAPLLOT BinELoPBRE LAKREEH sod by
b I .ali f. i pi | 8-+

i gl yoer PR L AR capartianior BORE qf Phl mile Fa BRI L A0 ¢

E), and/ olobddePOPrAkeLBiipbtiLions N6 s MBI OBl SOME ain I S esrd Y@@ by the
25 lipid and the apolipoprotein that allow lipids to circulate in bl ood,

such as LBlor ¥&htand Bdih TybigperndTdpai Adiabatesci arled compds igthirarsmal | y
high I evels of |ipids, LDL and VLDL chol esterol, and/or triglycerides. WO
2004/ 002986 ePEHRHRAGIINGFIERLtiMe for treating Type 2 diabetes. The

10 compositions of the present invention are also useful for
treating and/or preventing gestational diabetes mellitus.
Treatment of diabetes mellitus refers to the
administration of a compound or combination of the present
invention to treat diabetes. One outcome of treatment may be
15 decreasing the glucose level in a subject with elevated glucose
levels. Another outcome of treatment may be decreasing insulin
levels in a subject with elevated insulin levels. Another
outcome of treatment is decreasing plasma triglycerides in a
subject with elevated plasma triglycerides. Another outcome
20 of treatment is decreasing LDL cholesterol in a subject with
high LDL cholesterol levels. Another outcome of treatment is
increasing HDL cholesterol in a subject with low HDL cholesterol
levels. Another outcome of treatment is increasing insulin
sensivity. Another outcome of treatment may be enhancing
25 glucose tolerance in a subject with glucose intolerance. Yet
another outcome of treatment may be decreasing insulin
resistance in a subject with increased insulin resistance or

elevated levels of insulin.



The term "netabolic syndrone”, also known as syndrome X, is defined in the
Third Report of the National Chol esterol Education Program Expert Panel on
Det ect i orwoBva/waesson and Treatnment of Hi gh Bl ood Chol estapzio3/nesisdul t s
(ATP-111). E.S. 5 Ford et al., JAMA, vol. 287 (3), Jan. 16, 2002, pp
356-359. Briefly, a person is definedygs having nmetabolic syndrome if the
person has three or nore of the follow ng synptons: abdom nal obesity,
hypertri gl yceridem a, |ow HDL chol esterol, high blood pressure, and high

fasti | 4 ohn 0 gki i f t j inATP-111.
asting plasm @hdcRe®iohNe of a&abeee(gwggem% arfiﬁéégne_féo' tg\é?

The term "l eft venticul ar hypertrophy” as used erein includes three

patterns cidnliafils teitidic WMra hypapdanahyr thabihateohedF iWdpNtifdachibased

on left ventricular mass index (LVM = left ventricular mass in grans

di vi ded byiLnwedtisur tacerddent dha ongeters )i adedaseliata vabjeldt ihirdadess

(RW = 2 x posterior wall thickness/left ventricular end diastolic

di amet er) .theg&dfentric LVH is typically exenplified by a left ventricul ar

mass igdex of 14_{, el ative wall thickness of 0.52; @eccentric LVHIis
I

4 and a, val | g
typi cally exenpl Pﬁgﬁr%yi’gpﬁﬁfant?éﬁ?ri%Pésztbe’F%klPﬁ&HQeﬁfesl%@teﬂrﬁila

| [ ] ) : i | .ef i |
| eael | n Ry tHarE " H ket oasin ACreFRNGRT Lol o Aot Sl Hrdinene, | .
wal | thi ckRReT1Qnsi®bf!9s oL e gr¥Mied’ Bnh¥PbE!daas®D aagnn é;@%aLr@%ZS

approximatély 0.36. Patients with concentric left ventricula

r enpdel i ng.ohbwehatloahdiagasid badbok ¢&ss81.F il steohabyeanpd st it h
normal left ventricular structure and those with left ventricul ar

hyper t r opiper@ia dhecoavsefis eiwrent Celisgisabét escowmddey tiypentanmiorcar di ac
hypertrophy, or_left ventricular_hypertrophy, my be W 2004/ 002986
PCT/ JP900dnsdads)r byt are not limited to "obesity; kidney disease;
hormonal disorders; use of certain drugs, such as oral
contraceptives, corticosteroids, cyclosporin, and the like.
The term “hypertension” encompasses high blood pressure, in
which both the systolic and diastolic pressure levels are

15 elevated, and isolated systolic hypertension, in which only the
systolic pressure is elevated to greater than or equal to 140
mm Hg, while the diastolic pressure is less than 90 mm Hg. One
outcome of treatment is decreasing blood pressure in a subject
with high blood pressure.

20 Dyslipidemias or disorders of lipid metabolism, include
various conditions characterized by abnormal concentrations of
one or more lipids (i.e. cholesterol and triglycerides), and/or
apolipoproteins (i.e., apolipoproteins A, B, C and E), and/or
lipoproteins (i.e., the macromolecular complexes formed by the

25 lipid and the apolipoprotein that allow lipids to circulate in
blood, such as LDL, VLDL and IDL). Hyperlipidemia is associated
with abnormally high levels of lipids, LDL and VLDL cholesterol,

and/or triglycerides.



a decrease in ventricular nmass. Another outcone of treatment of diabetes
while mnimzing cardi ac hypertrophy or left wventricular hypertrophy my
be a decrwea=xeod/m248ie rate of increase of ventricul ar MRETIPA0VIBE61 out come
of treatnment of 5 diabetes while mnimzing cardiac hypertrophy or left
ventricul ar hypertrophy may be a decregge in ventricular wall thickness.
Anot her outcone of treatnent of diabetes while mnimzing cardiac
hypertrophy of left ventricular hypertrophy may be the decrease in the

rate of increasgnent¥ent mMEtARY1 8 lsknal@me, Céfﬂ@é%mowat:,eé%h SRS Y" as
used herein is a condition in which there is an excess of body tat. The

oper at i ondls diffiimdd ain ofhe obR&r8yRepobased ahet hetBosha IVRfolldee-d1BM ),
which is calcul ated as body wei ght per height in nmeters squared (kg/nR)
15 " Qbesi t%ﬁiuqaéﬂens Rm%:aﬂorfuma'mh Rehnerlelon dretetdisiion s &Eviedalathiyon sl ect
has a Bod ss Index % greater than or equal to 30 kg/nR, or a
condi ti on ¥HQQﬁ%@1P§5§¥°6ﬁ§1Aéﬁlﬁﬁrb$ﬂ?t IRhhs & M

Dearthp s ﬂq—"ed&em% ""-' t%s@é S 2 o e e ioqd £ i 06 kit o 30
kg/ m2 or g, SuhiRct A ‘%)tel}ﬁo lg-eaahﬁea ggkwﬂgeSI zméiaé %quﬂafat%f than

or equal to 27 Kg/ ect at rrs erw-se

heal thy s epérm)ﬁh h%.sBM:hﬁée 29rKafdie t 8£l agse t hamléﬁlhgl Et gnSUbj ect
with at | east one co-norbidity with a BM of 25 kg/n2 to l'ess 25 than 27

kg/ n2. Thebdumrigesedbebsiky, asmmmtmfgﬂyméfnd&mialyoaaun;dﬂokhsﬂéﬁ&ﬂ Body
Mass Index (BM) in Asians. In Asian countries, including Japan, "obesity"
refers tobd@Pomkadrongrsens. aandubjiebt Faisthngt plesse aiaassesi t yfHenduced

or Obﬁalty _%}ated WO 2004/ 002986 PCT/JP2003/008161 78
criteria for these are defined in

The term "left venticular hypertrophy” (LVH) as used
herein includes three patterns of left ventricular hypertrophy
that have been identified based on left ventricular mass index
(LVMI = left ventricular mass in grams divided by body surface

15 area inmeters2) and relative wall thickness (RWT = 2 x posterior
wall thickness/left ventricular end diastolic diameter).
Concentric LVH is typically exemplified by a left ventricular
mass index of 144 and a relative wall thickness of 0.52;
eccentric LVH is typically exemplified by a left ventricular

20 mass index of 136 and a relative wall thickness of 0.38; and
concentric left ventricular remodeling which is typically
exemplified by a LVMI of 93 and a relative wall thickness of
0.49. Normal LVMI are typically 85 and normal RWT approximately
0.36. Patients with concentric left ventricular (LV)

256 remodeling have a cardiovascular risk intermediate between
those with normal left ventricular structure and those with left
ventricular hypertrophy.

One outcome of treatment of diabetes while minimizing

cardiac hypertrophy. or left ventricular hypertrophy, may be



co-norbidity, that requires weight reduction or that would be inproved by
wei ght reduction, has a BM greater than or equal to 25 kg/n2. In Asian

count ri eswoizoel/ee48ag Japan, an "obese subject” refers POTAPIWBP@®IE1 Wi th at
| east one obesity-induced 5 or obesity-related co-norbidity that requires

wei ght reduction or that would be inpgpved by wei ght reduction, with a BM
greater than or equal to 25 kg/n2. In Asia-Pacific, a "subject at risk of
obesity" is a subject with a BM of greater than 23 kg/nm2 to |ess than 25

kg/ n2. 10 AgepsedsBelfivent PEch B4R mAREST AiotherNBaRtohe SAGYMATRNAl | of
t he above definitions of obesity. Ooesity-induced or obesity-related

co- nor bi didf ediabecésideghibel miwimbDiing nchedibe, Himhet s phnodri NVWHAY N
dependent diabetes nellitus - type 2, diabetes associated with 15 obesity,
i npai red glandodieculeirerhypertiopay r mdyf &st imgdgbueese, in nshe i watesict ance
syndr one, dysllplden1a hypertension, hypertension associated with
obesity, Hﬂfé?elﬂslec |‘fﬁé?ﬁ%lcw masgor ohRP TREF tarECems edsEreatbent ¢ifal

i nfarc ngi n torls sl.eep apnea ndr ne Pi_ckwi cki an yndrone,
fatty 5 EP&%?Q Eer i AR %Y ¢ AN %%iréﬂﬁi

I schem ¢ éﬁ¥g3 d n|a
ennenlopaﬁﬁy |nfe??gk%fgbﬁgagggﬁ?lcuPQEEEh%S %%Q%ggﬁf%%%i#ggﬁh
hyper t enSImcmﬁé@%r i m@a:mea.e o@ty&clmepl &lﬁrrt@ea%éﬁesefl @tl(&lb%r‘t%@c%hlle
cardi ovascul ar di sease, 25 sleep apnea, diabetes nellitus, and other

obesi t y- r aliatied z ingndatdbas hybeastrapiy of mvéutﬁmdumaxe&iygeﬂwo@l@d
disorders refers to the adm nistration of the conpounds or conbi nations
of the pr@asnhbeihedecaease Ladihe raitenef ningreasw ibodgneightay®@all
2004/0 298?niggé%§2003/008161 79
The term "obesity” as used herein is a condition in which
there is an excess of body fat. The operational definition of
obesity is based on the Body Mass Index (BMI), which is
calculated as body weight per height in meters squared (kg/m?).
15 "Obesity” refers to a condition whereby an otherwise healthy
subject has a Body Mass Index (BMI) greater than or equal to
30 kg/mz, or a condition whereby a subject with at least one
co-morbidity has a BMI greater than or equal to 27 kg/m?’. An
“obese subject” is an otherwise healthy subject with a Body Mass
20 Index (BMI) greater than or equal to 30 kg/mzor a subject with
at least one co-morbidity with a BMI greater than or equal to
27 kg/m?>. A “subject at risk of obesity"” is an otherwise healthy
subject with a BMI of 25 kg/m® to less than 30 kg/m? or a subject
with at least one co-morbidity with a BMI of 25 kg/m2 to less
25 than 27 kg/m’.
The increased risks associated with obesity occur at a
lower Body Mass Index (BMI) in Asians. In Asian countries,

including Japan, “obesity” refers to a condition whereby a

subject with at least one obesity-induced or obesity-related



of an obese subject. One outcone of treatnent may be reducing the body
wei ght of an obese subject relative to that subject's body wei ght

I mredi at eWvo 2befeeset he admi ni stration of the conmpounds Pom/Jeznednesaéi ons of
t he present invention. Another 5 outcone of treatnment may be preventing
body wei ght regain of body weight preygously lost as a result of diet,
exerci se, or pharnacot herapy. Another outcone of treatnent may be
decreasi ng the occurrence of and/or the severity of obesity-related

di seases. chendrifadtimR! iy sHEhabby wesdht dhddt fod %@%hae%m&%ﬂ or

calorie intake by thé 'subject, ~including a reduction in total food intake,

or a reducihiprdvefd biynwakghef regeetios, aeawen®MIs gebathe dheh stidyast
car bohydrates or fat s; and/or the inhibition of nutrient absorption;

and/ or tHe i2%hikigi/mi’on b Adean ecomtiwiesf imthbbing Fapan, s Tobevss ght 15
reduction in patients in need thereof. The treatnment may also result in an
al t er at i orfWIaat"abSERES be @ subdRciswhkh afcleass ong Qﬁﬁ%ﬁﬁﬂ@qﬂm@

rat her _t han o i n, add |ia?n to an inhjbition of the reduyction of netabolic

rate:  And/i oP RSHFAT AP 2AE PO BImOR WBBBF.W%%% Yrdghitrzzd Ww
resul e TIAmEL 9 e iR ou B bR ale A0sE by BAd obeRlad Al ed
| sorders ers to

mnls tIO e Co ounsor |na|0ns

of the pr&q@ﬁohr@@@ﬂ% b@ gﬂu@e eh ﬁ@iéliﬁa&fbé @d%u‘?ﬁ'e%hltat%flsék
subj ect at risk of obesity. e outcome of prevention may 25 be reduci ng

the body w&i ghiesdftyd sishjeesubdlect sithf aOBHIi b¥ giehabirvéehha 2Bakgpmbj ect’s
body weight i mediately bef ore the admnistration of the conpounds or
conbi nat i dits kefsst g &Serkg/mi’avent i on. Anot her outcone of prevention nay

be pr eventl ng body weight regain of body weight previously |lost as a
resul t1OWD 2004/ 6§29869PtE7S BP0 FH0E8¥B1 Ogpsity” is meant toO encompass

all of the above definitions of obesity.

Obesity-induced or obesity-related co-morbidities
include, but are not 1limited to, diabetes, non-insulin
dependent diabetes mellitus - type 2, diabetes associated with

15 obesity, impaired glucose tolerance, impaired fasting glucose,
insulin resistance syndrome, dyslipidemia, hypertension,
hypertension associated with obesity, hyperuricacidemia, gout,
coronary artery disease, myocardial infarction, angina
pectoris, sleep apnea syndrome, Pickwickian syndrome, fatty

20 liver; cerebral infarction, cerebral thrombosis, transient
ischemic attack, orthopedic disorders, arthritis deformans,
lumbodynia, emmeniopathy, and infertility. In particular,
co-morbidities include: hypertension, hyperlipidemia,
dyslipidemia, glucose intolerance, cardiovascular disease,

25 sleep apnea, diabetes mellitus, and other obesity-related
conditions.

Treatment of obesity and obesity-related disorders
refers to the administration of the compounds or combinations

of the present invention to reduce or maintain the body weight



of diet, exercise, or pharmacotherapy. Another outcone of prevention may
be preventing obesity fromoccurring if the treatnent is adm nistered
prior to wbeoor®edsséof obesity in a subject at risk of @oEgrPLop3/oet her

out cone of prevention may 5 be decreasing the occurrence and/or severity of
obesity-related disorders if the treaygrent is admnistered prior to the
onset of obesity in a subject at risk of obesity. Mireover, if treatnent
is comrenced in already obese subjects, such treatnent may prevent the

OCCUrrencge phAPESS I IbRctSeVBhbl Juildod ADeskhtmepltehsd wh 3R g SUch
as, but not limted to, " arteriosclerosis, Type 2 diabetes, polycystic

ovary di seasebodgatéi giyboiubar okl seasnsjedsreqalttife tbsthdle stmjelcadiscal

di sorders, hypertension, insulin resistance, hyperchol esterolem a,
hypert ri gbpder iveihgtat dmibedibtefyl defidieasitbe Eiimireiranr'sdtiver oef| dhesi s" as
used herein enconpasses vascul ar diseases and conditions that are

r ecogni ze§CERQUNGSd s cOBRiBRtARNS| ef akke ppresert ninYentHen r eA@RdMeT j el ds
of medicine. Atherosclerotic cardjovascul af, di sease, coronary 20 heart

i seach ( PE5omGE TeoabRonE: Jak: by ol SahLes FORE sretitt HRaait hiscase)
cerebrova ' : i e di.se ar .clinjca

mani f est a'?)?stl(j!l saggbglf%;‘é?%gg grgggilé%]%?s \ér eigghé'rtg %r@fgﬁboer%{peg‘ls%lescl ’b;g)lfhe
terns "at BRLORGIRtAUrApyANd ARSDRELSCHSESEME dbSeas e trldift CHHERY N@Jd ON
conprised of a 25 therapeutically effective anobunt of an anti-obesity agent
in  conbi detreasdnigh aHderepeutiandid y ef f eahdyeranmehet ckvemrity of
anti-di abetic agent may be adm nistered to prevent or reduce the risk of
occur r encepegi tiyeaerliadiecke dilseaseshe Poe cbreatment snay switablogomssarht heart

di sease event, a cerebrovascul ar_event, _.or W 2004/ 002986 PCT/ JP2003/ 008161
81 10 in a reduction in food or calorie intake by the subject,

including a reduction in total food intake, or a reduction of
intake of specific components of the diet such as carbohydrates
or fats; and/or the inhibition of nutrient absorption; and/or
the inhibition of the reduction of metabolic rate; and in weight
15 reduction in patients in need thereof. The treatment may also
result in an alteration of metabolic rate, such as an increase
in metabolic rate, rather than or in addition to an inhibition
of the reduction of metabolic rate; and/or in minimization of
the metabolic resistance that normally results from weight
20 1loss.

Prevention of obesity and obesity-related disorders
refers to the administration of the compounds or combinations
of the present invention to reduce or maintain the body weight
of a subject at risk of obesity. One outcome of prevention may

25 be reducing the body weight of a subject at risk of obesity
relative to that subject’'s body weight immediately before the
administration of the compounds or combinations of the present
invention. Another outcome of prevention may be preventing

body weight regain of body weight previously lost as a result



intermttent claudication. Coronary heart disease events are intended to
I ncl ude CHD death, nyocardial infarction (i.e., a heart attack), and
coronary wevasowkesi zati on procedures. Cer ebrovascul ar PeTaR2®3/ae826i nt ended
to include ischemc or 5 henorrhagic stroke (al so known as cerebrovascul ar
accidents) and transient ischemc attggks. Intermttent claudication is a
cIinicaI mani f est ati on of peripheral vessel disease. The term
"atherosclerotic disease event" as used herein is intended to enconpass
coronary ReaidieH ,seaser SV Sor CBhEBNAYEERNLAPY 10 BNEPher 80HcbREELH ttent
claudication. It is intended that per sons who have previously experienced
one or nopeefentiishamayatermselaiting obsehbte €veont scanerifhgseff ahewhom
the potential for recurrence of such an event exists. G rcadian rhythns
affect a vaeesmendf ishpdindhogteard pEiparboethe sonsestofacitasity igl eep- wake
cycl es, bod tenperature, rhythnms in hornone |evels, oscillations in

gener al ﬁ PIr6itody W%Obﬁﬁétymeﬁmw&%%&%@ PrHEeiionpmay

h h the dail | ock hyt | whi ch
can arf o PEASRITTEHTS thera G AR G VAR 0 OF SPeeRevara Geds
ent | onal %loEdléﬁang;f 1RE % i ri\éeﬁh}ngﬂlslt%rgﬁ V\%P%orf’% '3?1'5 t 1N the
prevention or treatment of conditions associ at e C|rca

rhythm ci by a&bettidy asn HeBUBHeaRd fthysifel ofli s8EHEES . asges:»eabeé Wi5teh
travel across tine zones and with rotating shift-wrk schedules. 25 In

anot her entreditment:, tibe Eomsemted nvdant adfrepdgVvi dpssa stk d or stiah
prevention or treatnent of a circadian rhythm disorder in a mamal,
i ncl udi ng triepdmegitemaiiappevel bttheagpcugyracenepregreéssiwn o lseyerdityor der

| | h d d d sl h ndr ome, and
ggn?gighgeee&gggﬁﬁ% syn rong#%? vance S eep gzaggts ndrome, .and

arteriosclerosis, Type 2 diabetes, polycystic ovary disease,

cardiovascular diseases, osteoarthritis, dermatological
disorders, hypertension, insulin resistance,
hypercholesterolemia, hypertriglyceridemia, and

15 cholelithiasis.

The term “atherosclerosis” as used herein encompasses
vascular diseases and conditions that are recognized and
understood by physicians practicing in the relevant fields of
medicine. Atherosclerotic cardiovascular disease, coronary

20 heart disease (also known as coronary artery disease or ischemic
heart disease), cerebrovascular disease and peripheral vessel
disease are all clinical manifestations of atherosclerosis and
are therefore encompassed by the terms "atherosclerosis" and
"atherosclerotic disease." The combination comprised of a

25 therapeutically effective amount of an anti-obesity agent in
combination with a therapeutically effective amount of an
anti-diabetic agent may be administered to prevent or reduce
the risk of occurrence, or recurrence where the potential exists,

of a coronary heart disease event, a cerebrovascular event, or



sl eep-wake di sorder, which conprises admnistering to the nmamml an
effective anount of a NPY Y5 receptor antagonist. |n another enbodi nent,

t he presew0D 200w@p4860n provi des a nmethod for shorteni ng PO&/JP0B0EH161
re-entrainment (return to 5 normal entrainment of the circadian rhythns;
synchroni zed to the environmental |ighf-dark cycle) in a subject follow ng
a shift in the sleep-wake cycle which conprises admnistering to the

subj ect an appropriate anmount of a NPY Y5 antagonist. In another

enbodi mentip thaiRRIANE1ARY €84 9280 P QW ElSiSardy hla%f%eahgéaéere@éri@@fé ng the
effects of jet lag in a traveler, especially a mamml, which conprises

admi ni st erintgnded he ihdchvdd eﬂHmmealte:rtmgseardﬁaeasmm@ﬂmmt(:ofea, HPY Y5
ant agoni st. The purpose of this enbodinment is to assist the body to adjust
physi ol ogheaitity aistadie) chandesduersmepravidsCesdibgapion eprocelibingisen
Ccrossing several time _zones. In another nore_preferred_enbodi nent, the

pr esent SRTOTR SSUGPTd SV R tfetateR 1okendr@t EP ngnehadenischamiceiotcadi an

E'ofcﬁx%ﬂp%“%?ﬁ?%t&? REFS B LA PR Pt 5 SF R TG A AR vi ce
versa, whigeln EOUREI SEE 1 AN SLIRLO EESSHDLEEhe AN ARBIOBI ) g ATOUN

of a NPY ant agoni st resent 1nvention is o the

use of NBYcﬁrﬁraaangrarmf,esft%rtlQﬁhwIﬂ&:ﬁhém QRdp 1| Pee Rl | tpheas 25
wel | as preventing and treating sleep disorders and sl eep disturbances in a

mamal . | ntepar tathénoscldeo i e ddnledsrvendn dh aspuoad thesed ks Had ehded
enhancing or inproving sleep quality by increasing sleep efficiency and
augnent i n¢Oos eASPMPEIST CRAPNATrY heazddidiisense ey emtsseveterovaisengrovi des
a met r11(? d fe(\)rren\’/c\ls) 2%?’14&/ 01?121:%%%1ﬁ):c’:c-<ra/n‘]tpzcgl.%?{1/d01%8alt6110n 831t is intended that
persons who have previously experienced one or more non-fatal
atherosclerotic disease events are those for whom the potential
for recurrence of such an event exists.
Circadian rhythms affect a wvariety of physiological
15 parameters: rest-activity, sleep—wake cycles, body
temperature, rhythms in hormone levels, oscillations in general
physiology and the like. When these parameters are out of
synchrony with the daily clock, a circadian rhythm imbalance
occurs which can affect physiology, performance on a variety
20 of tasks and one'’'s emotional well being. The present invention
is useful, for example, in the prevention or treatment of
conditions associated with circadian rhythmicity as well as
mental and physical disorders associated with travel across
time zones and with rotating shift-work schedules.
25 In another embodiment, the present invention provides a
method for the prevention or treatment of a circadian rhythm
disorder in a mammal, including time-zone change (jet-lag)

syndrome, shift-work sleep disorder, delayed sleep-phase

syndrome, advanced sleep-phase syndrome, and non-24-hour



preventing and treating sleep disorders and sl eep disturbances in a manmal
whi ch conprising the adm nistration of a NPY Y5 antagonist. The present

i nvent i orwbDuoedi®eIser ovi des a pharmaceuti cal conpositi oRCraP2sh@nei ng or
inmproving sleep 5 quality and increasing sleep efficiency and sl eep

mai nt enance. The present invention isgaseful for the treatnment of sleep

di sorders, including Disorders of Initiating and Maintaining Sleep
(insomias) ("D Ms') which can arise from psychophysiol ogi cal causes, as a

consequen%qe%fg Rk @iddLadd, HrAQEHE CondRAddL Uh@hlYis€oAIRY 8 adna ety),
from drugs an al cohol use and abuse (particularly during w thdrawal

stages), mefinaihend efteritiPleMamomed wia NBW U HetePtb efilafphilstgs and
non specific REM di sturbances as seen in ageing. The foll ow ng outcones in
a subj ect whi chlar anptherdutbodbndyt 1 Hhepaeeenti hiveattdonmpyovedesra el at ed
to enhancenent in sleep quality: an increase in the value which is

cal cul at edetyosimfaie shorterdag fhaufjigme off aprendivaigamensy (tuihedQ hat a
Cakes To Agtnak Pastpi nedtcpEathe] REFRAIHaHOEY SOSt BRI ng
sleep; a q:‘i%r &334 e ‘?:al' Eﬁgﬁ@eﬁ%ri"‘@?étlegohhoé{“ &%#Q@t'f&ﬂﬁl& set Of

sl eep; an I ncrease 1 n anpunt | ee ncrease I'TD unt

and per cerfrage 9h ﬁ@/'sl%le%e&ak%ncyaﬁé%%ﬂ ok %1@%%%619&@5%9%@”‘6&“09 of
REM sl eep; a reduction in the fragnentation of REM sleep; an increase in

25 the anue samndjgeer Gentapgpe-opirisdtevavomnt iofe.a NPAQE 53 airtadorsilsAep; an
increase in the anmount and percentage of stage 2 sleep; a decrease in the
nunber of amkeﬁhngsotbepe@ﬁmfli}né-mtt hHdree @rlegentpinvagtian prevyedse a n
daytine al ertness; and_increased sl ee mai nt enance, Secondary outcones

whi chiffay I‘&r%\fod?eéll%?vtlﬁél\'ﬂ@ 5B64P662666 PETIOPobES) Hod dravpler

especially a mammal, which comprises administering to the

traveler an alertness increasing amount of a NPY Y5 antagonist.

The purpose of this embodiment is to assist the body to adjust

physiologically to the changes in sleep and feeding patterns
15 when crossing several time zones.

In another more preferred embodiment, the present
invention provides a method for resetting the internal
circadian clock in a subject to match the subject’s current
activity/sleep cycle. For example shift workers changing £rom

20 a day to a night shift or vice versa, which comprises
administering to the subjegt an appropriate amount of a NPY Y5
antagonist.

The present invention is further directed to the use of
NPY Y5 antagonist, for enhancing or improving sleep quality as

25 well as preventing and treating sleep disorders and sleep
disturbances in amammal. In particular, the present invention
provides a method for enhancing or improving sleep quality by
increasing sleep efficiency and augmenting sleep maintenance.

In addition, the present invention provides a method for



present invention include enhanced cognitive function and increased nenory
retention. A "nmethod for enhancing the quality of sleep"” refers to a

met hod t a0 20@e0ke8s | N out cones in a subject which nmayPog/Jezmsedsatied t o
enhancenment in sleep 5 quality, including, but not limted to, the outcones
correlated to enhancenment of sleep quggity as defined above. The present

i nvention is further useful for the prevention and treatnent of sleep

di sorders and sleep disturbances including sleep problens associated with

i nsomi &, plRAMSHIP gﬂ&%ré& Ei-%é@@%ﬁ df@éf&éﬁ@%ﬁd QP&é?rdla.JtdBﬂ%;‘Hc@w& REM

sl eep |nterrupt|ons jet-lag, It workers' sleep disturbances

dysomi as innisgifanirlr hich $ompadldiig W AN is tisTinomss amatyey] Wi th
depression or with enotional/nmood disorders, dysfunctions associated with

sl eep (pacad@yunds)lt. 15 Esewepresent| ebpvewt komg fanctienur astovidess wal | as
sl eep disorders which acconpany agin Sl eep disorders and sl eep
di st ur banwr%céudféﬁ@rlalqoylmtéﬁfbr O ETRANGING @F tiyIEnevinia ishaery or

t bt h sl I ddi t
ot o el 1350 alh bt Al B9 eLBSLE ] o Pln s By §f%ee%é?sm§:%adjlé’e|e??ect
and the pm%%e\%e %é@fﬁti%ﬂwm? 1&'589 £h? E8£rgﬁ% tth_l%%%meﬂ%es Ple ee gepi ng
di sorders "as ﬁ resen |nven I on woul al so be benefl in t he

treat ment dm‘sorﬁew ommm%gaﬁléb%eﬂabgl Pn WY £01 3G S B M 83LBh iy
non-restorative sleep and nuscle pain or sleep apnea which is 25 associated

with respigiaierry diisisentdnress dyriDmMssieep.whilch W ldabe cleiaie t 0 £
skilled in the art that the present invention is not limted to just sleep

di sor der s psY¢hsipdbas idilogirdgdneegiseshutad @ gopisechidnee e pdxidhiamiat y of
conditions which result froma dimnished quality of sl|leep. WO 2004/002986
PU/J@@OO@WMS g@artlcularly related to anxiety), from drugs and
alcohol use and abuse (particularly during withdrawal stages),
childhood onset DIMS, nocturnal myoclonus and restless legs and
non specific REM disturbances as seen in ageing.
The following outcomes in a subject which are provided
15 by the present invention may be correlated to enhancement in
sleep quality: an increase in the value which is calculated
from the time that a subject sleeps divided by the time that
a subject is attempting to sleep; a decrease in sleep latency
(the time it takes to fall asleep); a decrease in the number
20 of awakenings during sleep; a decrease in the time spent awake
following the initial onset of sleep; an increase in the total
amount of sleep; an increase the amount and percentage of REM
sleep:; an increase in the duration and occurrence of REM sleep;
a reduction in the fragmentation of REM sleep; an increase in
25 the amount and percentage of slow-wave (i.e. stage 3 or 4) sleep;
an increase in the amount and percentage of stage 2 sleep:; a
decrease in the number of awakenings, especially in the early

morning; an increase in daytime alertness; and increased sleep

maintenance. Secondary outcomes which may be provided by the



The present invention is also concerned with treatnent and prevention of
these conditions, and wth the use of a NPY Y5 antagonist, conbinations,
and conpowapt2oen®24sier eof , for the manufacture of a nedipcamermos/oesaéul f or
treating or preventing 5 these conditions. In the present invention, it is
preferred that the subject mammual is g human. Al though the present

I nvention is applicable both old and young people, it may find greater
application in elderly people. Further, although the invention may be 10

enpl oyed Fefgeﬁen&weh&1%@epneiu@§abhﬂxneeapIc%gdlttlw Bencespechabl ¥
beneficial for enhancing the sleep quality of people suffering fron1s|eep

di sordersiaersheen Gidndifpaneesntiba. COMOShétRtd @Fort henlpdwstng ithwenti on
may be used in conbination with other drugs that may al so be useful in the
15 treat mgublipyevEndlesp” arefizomng rim ao:hetmedrbteal’s ettt sad rhpp&cbmesi on,
hypertensi on associated with obesity, perten5|on rel ated di sorders,

cardi ac h}peﬁt$@bh?°tl@h%Chv@@WernﬂQﬁr @P qaﬁ9mﬁ9ﬁaﬂélﬁée§9ndronﬁ

besi t d _ob | at ed_ di ) d th
20" conbosRtedieTar HeLE RS, ga'a:ﬁ&%*f TamispAg ﬁaileb%us HoF corranate

route and |negﬂPﬁggthtcggng o Oﬁﬁg%&@9rggoag nggng?gggraneously or

sequent i al conpo PSRt 1 PRventron. Wen a

conposi tion of §he p%ﬁéé@ﬁt' NY£P&HeTon | slyseﬁllmmlemeemﬂou%x with one or
nore ot her drugs, 5 pharmaceutical conposition in unit dosage form

cont ai ni ngprevehtiohheandr ugseatflehbe epnpaedp o infordearpr esent sileeent i on
Is preferred. However, the conbination therapy also includes therapies in
whi ch t he disitpobanices biclhéipg sdeep proiensassediaged withdnsopniern drugs
are adm nistered on different WO 2004/ 002986 PCT/JP2003/ 008161 86
10 hypersomnia, sleep apnea, narcolepsy, nocturnal myoclonus, REM
sleep interruptions, jet-lag, shift workers' sleep
disturbances, dysomnias, night terror, night eating syndrome,
insomnias associated with depression or with emotional/mood
disorders, dysfunctions associated with sleep (parasomnias),
15 aswell as sleep walking and enuresis, as well as sleep disorders
which accompany aging. Sleep disorders and sleep disturbances
are generally characterized by difficulty in initiating or
maintaining sleep or in obtaining restful or enough sleep.
In addition, certain drugs may also cause reductions in
20 REM sleep as a side effect and the present invention may be used
to correct those types of sleeping disorders as well. The
present invention would also be of benefit in the treatment of
syndromes such as fibromyalgia which are manifested by
non~-restorative sleep and muscle pain or sleep apnea which is
25 associated with respiratory disturbances during sleep. It
will be clear to one skilled in the art that the present invention
is not limited to just sleep disorders and sleep disturbances,

but is applicable to a wide variety of conditions which result

from a diminished quality of sleep.



over |l apping schedules. It is also contenplated that when used in

conbi nation with one or nore other active ingredients, the conposition of
t he presew0D 200mm@e4860n and the other active ingredi entsPocayPu®3/06s26l i n

| ower doses than when each is used 5 singly. Accordingly, the

phar maceuti cal conpositions of the prgsent invention include those that
contain one or nore other active ingredients, in addition to a conposition
of the present invention. Exanples of other active ingredients that nay be

10 admi ni ster edmd GABLDAL Rt idh & € TRGS ConeRrPled R4 tBr 828Atment
invention, and elther admnistered separately or in the sane

phar maceuih@ apr £ESROEOH | ON, tHeHE WdRdikibnar,eandt withi tied dse ofap NPY
anti-di abetic agents such as (i) PPARy agonists such as glitazones (e.qg.
ci gl i t azo¥iB;ardargyin isiz,ocembénglitibazornmmd cohiposddiiionsz bherédMCHEBE5 he

pi oglitazone; rosiglitazone; troglitazone, BRL49653; CLX-0921; 5-BTZD, and
t he |i ke)nannfaconre20 a pediggeent yaafpy- Bopsareaing (HePrpRenrting)

bi guanj des_ such as _buformn; netformn; and phenformn, and the 1|iKke;
(iii) drotBPfet §PBELhé°BRosphat ase- 1B (PTP-1B) 20 inhibitors; (iv)

| f onyl 48, 085 93 b3
S Lon) e Sl AR SN 060 L8y

gl i bencl am de; plz I'penti de;

gl i qui dongamm@h 11$0h RS . tgh@ﬁaﬁbﬂ%heaﬂﬂeégﬂl@%%@n@%namag eibhkee (V)
meglitinides such as repaglinide, and nateglinide, and the like; (vi)

al pha gl upeshdeldysidvaamd mhidpllegr stshiaf Bbnd apssdicae appdiijpatiios; in
cam gl i bose; emglitate; mglitol; voglibose; pradimcin-Q salbostatin;
CKD- 711; #&DAe23y6popMDL- 7FwABierandaMIpough difee t havenkaon(\mdy be
al pha-anmyl ase inhibitors such astendam stat, trestatin, and Al -3688, and
the WY 206BP80¥986 tPCPRIPIE: s fiperPE healthy people, it may be

especially beneficial for enhancing the sleep quality of people
suffering from sleep disorders or sleep disturbances.

The compositions of the present invention may be used in

combination with other drugs that may also be useful in the

15 treatment, prevention, or control of disorders, such as

hypertension, hypertension associated with obesity,

hypertension-related disorders, cardiac hypertrophy, left

ventricular hypertrophy, and metabolic syndrome, obesity and

obesity-related disorders, for which compounds comprising the

20 compositions are useful. Such other drugs may be administered,

by a route and in an amount commonly used therefore,

contemporaneously or sequentially with a composition of the

present invention. When a composition of the present invention

is used contemporaneously with one or more other drugs, a

25 pharmaceutical composition in unit dosage form containing such

other drugs and the composition of the present invention is

preferred. However, the combination therapy also includes

therapies in which the composition of the present invention and

one or more other drugs are administered on different



l'ike; (viii) insulin secreatagogues such as linogliride; and A-4166, and
the like; (ix) fatty acid oxidation inhibitors, such as clonoxir, and

et onoxi r ,wearrdo/deesski ke; (x) A2 antagonists, such as m aaglIP2zoB/e)s161

i saglidole; deriglidole; idazoxan;, 5 earoxan; and f |uparoxan, and the
like; (xi) insulin or insulin mneticge such as biota, LP-100, novarapid,
insulin detemr, insulin lispro, insulin glargine, insulin zinc suspension
(lente and ultralente); Lys-Pro insulin, GP-1 (73-7) (insulintropin); and
apP-1 (7- %ﬁ)armla@%p_,in@nscheauhég.e; X iils) al8o utriidih ddlichadi wnes used as
JT-501, and farglitazar (GM2570/d -262579), and the like; (xiii) PPARal/y
dual agoniiat somblinhAtasnMéi O 6ohe ArXmoe40pthdt1636ivEe iR d ek 3T he

KRP- 297, L-796449, LR-90, and SB 219994, and the like; (xiv) other

i nsul i n seegppisiitigndrafsthanpregsentvpacentdesptand afbai otberlmqtgve i pi d

| owering agents such as (i) bile acid sequestrants such as, .

chol est yr &R9Fedicaitss BaF Bf uel et ilsoier desgskFPani Woank§iclyers Wae%es of

a crossg-linked dextran; ..Colestjd(r).: LoCholest(r): and Questran(r), and
The It Re: SUrOLT-TREERRGHEANT: o600 RO eE Lt s AR A, sy

i tavastati AT Is [ tatin, i t

rosuvast af iR CR AL e arin LRSI g THAE ohPasd OREDE hrg othsr
synthase iaftiiRid oh§refii¥htshalestiah elioabs®apébibosi PoRidrothe Pt aaix St anol
esters, beta-sitosterol, sterol glycosides such as tiqueside; and

azeti di nodayvesuidlonas 25 ezetim be, and the like; (v) acyl coenzyne A

-chol esterol acyl transferase (ACAT) inhibitors such as avasi m be,

ef luci mi be, KYS@smpgep 79% oifiteX hadtiwe dporedEertisnhtbatormaxsudie as JTT
705, torcetrapib, CP 532, 632, BAY63-2149, SC 591, SC 795, and the |ike;
(vii) 1§qu§1‘3€HE”§;FﬁFﬁ& dDeCPRARIBREHPR WA i3 PORBOSGG4rH09588e present

PCT/JPZOO%&%%%%@%n,S%nd either administered separately or in the same
pharmaceutical composition, include, but are not limited to:

(a) anti-diabetic agents such as (i) PPARy agonists such

as glitazones (e.g. ciglitazone; darglitazone; englitazone;

15 isaglitazone (MCC-555); pioglitazone:; rosiglitazone;
troglitazone; BRL49653; CLX-0921; 5-BTZD, and the like), and
GW-0207, LG-100641, and LY-300512, and the 1like; (ii)
biguanides such as buformin; metformin; and phenformin, and the
like; (iii) protein tyrosine phosphatase-1B (PTP-1B)

20 inhibitors; (iv) sulfonylureas such as acetohexamide;
chlorpropamide; diabinese; glibenclamide; glipizide;
glyburide; glimepiride; gliclazide; glipentide; gliquidone:
glisolamide; tolazamide; and tolbutamide, and the like; (V)
meglitinides such as repaglinide, and nateglinide, and the

25 1like; (vi) alpha glucoside hydrolase inhibitors such as
acarbose; adiposine; camiglibose; emiglitate; miglitol;
voglibose; pradimicin-Q; salbostatin; CKD-711; MDL-25,637;
MDL-73,945; and MOR 14, and the like; (vii) alpha-amylase

inhibitors such as tendamistat, trestatin, and A1-3688, and the



anti-oxidants such as probucol, and the like; (ix) PPARa agonists such as
becl ofi brate, benzafibrate, ciprofibrate, <clofibrate, etofibrate,
f enof i br awe,2ogeesbene, and genfibrozil, GWN 7647, BM 1POTAR008N®I8674; and
other fibric acid 5 derivatives, such asAtrom d(r), Lopid(r) and Tricor(r),
and the like; (x) FXR receptor nodul aBdrs such as GW 4064, SR 103912, and
the Ilike; (xi) LXR receptor such as GW 3965, T9013137, and XTC0179628,
and the like; (xii) lipoprotein synthesis inhibitors such as niacin;
(xiii) reniikegndivdtidr)sinsayshesedfeanhgbytiesssuékiag IRRARA Nridd Aland
agoni sts; (xv) bile acid reabsorption inhibitors, such as BAR 1453,
SC435, PHA3E4EA0, an@gy21likg DI 180, fatkl albd d oxkialat(bor InPPBRBoagomwtts such
as GV 501516, and GW 590735, and the [ike; (xvii) triglyceride synthesis
i nhi bi t or &5 GLPMOMLTY &PEsBhBMOKirgl BEr FRe lbker aishdrd aoiEmonistid bitors,
such as inplitapide, .LAB687, and ., CP346086, and the ljke; (XiXx
transcripfﬁ%ﬁlnﬁﬁulg%g?gilfQ%?‘ sﬁ%%?%ﬁgogﬁbxiééﬁ&gi%dﬁiﬁi() ,gﬁ95697I(MN
density i i ( cept i c AN | ef .agqr.eqgation
i bi Lor SP2a Sng!{Hlat Gy And BHCELRe (o) dpBhihE & S,
agoni st s; nafié ies ,ARUch¥BEbL6BS| VEP 2060 Sn&vetapid (| ins P detomistch  as
t hi azi des, including chlorthalidone, chlorthiazi'de, dichlorophenamde,
hydr of | ungisuezindel ispckapaimdeliandlardmechi Dioihimzidfc Ise@pedigifaat i Cs,
such as bunetani de, 25 ethacrynic acid, furosem de, and torsem de;
pot assi um{digartieng anggemtldradgsiteds aivisofine, igvshltimi,anGdPerie; (A3d7)
al dosterone anta onisgé, such as spironol actone, epirenone, and the I|ike;
ck

(ii) betaldds TORNdck & Gy lad TadhunBizd1-, apfedbreoLikeget(addiol |

gg*?gE@g85%6%%§§%ﬁﬁgghin%%ﬁk%%%|Oguc%ar%gplqT—é@?,20%%%90%%%%litazar

(GW—2570/GI—262579),andthelike;(xiii)PPARa/ydualagonists
such as MK-0767, CLX-0940, GW-1536, GW1929, GW-2433, KRP-297,
L-796449, LR-90, and SB 219994, and the like; (xiv) other
insulin sensitizing drugs; and (xv) VPAC2 receptor agonists;
15 (b) lipid lowering agents such as (i) bile acid
sequestrants such as, cholestyramine, colesevelem, colestipol,
dialkylaminoalkyl derivatives of a cross-linked dextran;
Colestid®; LoCholest®; and Questran®, and the like; (ii)
HMG-CoA reductase inhibitors such as atorvastatin,
20 itavastatin, fluvastatin, lovastatin, pravastatin, rivastatin,
rosuvastatin, simvastatin, and ZD-4522, and the like;.(iii)
HMG-CoA synthase inhibitors; (iv) cholesterol absorpfion
inhibitors such as stanol esters, beta-sitosterol, sterol
glycosides such as tiqueside; and azetidinones such as
25 ezetimibe, and the like; (v) acyl coenzyme A -cholesterol acyl
transferase (ACAT) inhibitors such as avasimibe, eflucimibe,
KY¥505, SMP 797, and the like; (vi) CETP inhibitors such as JTT
705, torcetrapib, CP 532,632, BAY63-2149, SC 591, SC 795, and

the 1like; (vii) squalene synthetase inhibitors; (viii)



carvedilol, celiprolol, esnolol, indenolol, nmetaprolol, nadol ol

nebi vol ol , penbutol ol , pindolol, propanolol, sotalol, tertatolol,

tilisol olwoane/aesel ol , and the like; (iii) calcium chaomgP2iobioeier s such
as anl odi pi ne, aranidi pine, 5 azel nidipine, barnidipine, benidipine,
bepridil, cinaldipine, clevidipine, digtiazem efonidipine, felodipine,
gal l opam |, isradipine, lacidipine, Iemldipine, |ercanidipine,

ni caadi pi ne, nifedipine, nilvadi pi ne, ninodepine, nisoldipine,

ni trendi pj _pabidipi.n rani dipj nd 1 haand thg 1 bke; (iv)
angiotens%ﬁ%%oﬁggb Fﬁé gﬁ%@hgﬂiAgg?B?ﬁR?bif%ﬁgagﬁgkllgg'begggépg?b?&
captopril agehliazapisidch ¢ apgdlor anededy i benzaosbhaps | | cibpodaprate,

| osinopril; rnoexipril; quinapril; quinaprilat; rampril; perindopril
peri ndr opeilbfitywanepri | ptospbrapei | ; fenofapralte,t r agdotapene, andnd
zofenopril, and the 15 |like; (v) neutral endopeptidase inhibitors such as

omapat ri | gemEibxaesias rGW 764d. SbHOR T 44, LYSi8®oty:i and eahpatfFibrikc agyf7638,
ER4030, and the like; (vi) endotheljn antagonists such as _.tezoseptan,
A308165, SRILVREZNGS ?ﬁéﬁri%&d%'vw?lg@vé@&d FIGORS. BagHhR 11ke;

hydral azi pey SHOUANG o MRS dhlce MPONEROUACY) SR 20861, A thg 11 ke

(viii) an recep anfagoni sts such ds candesart an,

eprosartamikler;begeg afxr HRRAFRD PLALRSHL agw Ba%BSarEedn 31} M aakt an,
val sartan, and EXP-3137, F16828K, and RNH6270, and the like; (viv) a/(3

adr ener gi gTlbagkers ,as aniapr adkl olikar ot i(gatigl angopmosslial okyn2heand t he
like; (x) alpha 1 blockers, such as terazosin, urapidil, prazosin,
bunazosi ninhibridprsi rsudckorsz gsiagimaf (xpid) | renindanghbhenyHn Psy6iemand
XENO10, and the like; (xi) alpha_ 2 agonists such as |ofexidine,

ti ametd di Ashibdskemisdi nexiviD PBARD 0PRIYE SRCTRIPRLSBE 0081y) 'oble | RREA di ne

and guanobenz, and . the, L hks:i+0g, (X & R8T 208, scass, pua3s4s40,
$8921, AZD7706, and the like; (xvi) PPARO agonists such as GW
501516, and GW 590735, and the 1like; (xvii) triglyceride
synthesis inhibitors; (xviii) microsomal triglyceride
15 transport (MTTP) inhibitors, such as inplitapide, LAB687, and
CP346086, and the like; (xix) transcription modulators; (xx)
squalene epoxidase inhibitors; (xxi) low density lipoprotein
(LDL) receptor inducers; (xxii) platelet aggregation
inhibitors; (xxiii) 5-LO or FLAP inhibitors; and (xiv) niacin

20 receptor agonists; and
(c) anti-hypertensive agents such as (i) diuretics, such
as thiazides, including chlorthalidone, chlorthiazide,
dichlorophenamide, hydroflumethiazide, indapamide, and
hydrochlorothiazide; loop diuretics, such as bumetanide,
25 ethacrynic acid, furosemide, and torsemide; potassium sparing
agents, such as amiloride, and triamterene; and aldosterone
antagonists, such as spironolactone, epirenone, and the like;
(ii) beta-adrenergic blockers such as acebutolol, atenolol,

betaxolol, bevantolol, bisoprolol, bopindolol, carteolol,



inhibitors, and the like; and (d) anti-obesity agents, such as (i) 5HT
(serotonin) transporter inhibitors, such as paroxetine, fluoxetine, 5
f enf | ur anwoepodidoessoxan ne, sertraline, and im pram ne; @ECITIPXE3/008161
(norepi nephrine) transporter inhibitors, such as GWN 320659, despiram ne,
tal supram and nom fensine; (iii) CB-1gg9 (cannabi noind-1 receptor)

ant agoni st/inverse agoni sts, such as rinonabant (Sanofi Synthel abo),

SR- 147778 (Sanofi 10 Synt hel abo), BAY 65-2520 (Bayer), and SLV 319

(Sol vay) , capdeaiNBg d5§2£g§8ﬂoh9 UeSmoP84 6Nt 1 i8no20932: mdfapfoléd, o287,
5,013,837, 5,081,122, 5,112,820, '5,292,736, 5,624,941 and US 6, 028, 084;

and WO 961886281 , W98/ 3305 peYibdtiod 343 6p i N8886 4 3 GEnpani )1/ 88130010
01. 96330, W98/31227, \W98/41519, W98/37061, 15 W00/ 10967, W00/ 10968,

W97/ 29079er¥A8616249% i MBENGE3862d WNORAD76SE@ WiDe0 1Y B4632 ( 1D)

01/ 64633, WD 01/64634, WO 03/006007, and WD 03/007887; and EPO Application
No. EP- 6883gdum (hanngds drlockexigstcht s sao@kPingse agpadla®aaci.n WO
01/87335, and WD 02/08250;. (v). H3 Ehistantne ﬁg; an oni st _/i.nyerse 20
agoni st s, 2QZGLR1IGLPLRPo AT R 10E « PRRAALRIDE) - -W;@?)pfﬁnﬂdwlne'

e SOOGS0 VAPl by o ARGl e RSOy, 294

O[3-(1H &&%&ghhé-yl ) PLop2a0b1 8! bandtgs: (dHigiGidONoNqWreanidIphnest al .,
Phar mazi e, 55: 349-55(2000)), pi peridine-containing histam ne Hg-receptor
ant agoni sh3chakaipwaka, ni¥e®ipile, nikhadipine, DnERepBZe ( 208d)Ldipine,
benzophenone derivatives and related conpounds (Sasse, A et al., Arch.
Phar m (Wennheemlip384, 48amd {p00d ) )pragulskining e anll- pheapanit bard abewD

2004/ 002986 PCT/ JP2003/ 008161 91 (Rei deneister, S. et al,, Pharmazie,
55: 831% (ég@;@);) (igh@ngiotensin converting enzyme (ACE) inhibitors such

as benazepril; captopril; cilazapril; delapril; enalapril;
fosinopril; dimidapril; losinopril; moexipril; quinapril;
guinaprilat; ramipril; perindopril; perindropril; quanipril;
spirapril; tenocapril; trandolapril, and zofenopril, and the
15 like; (v) neutral endopeptidase inhibitors such as omapatrilat,
cadoxatril and ecadotril, fosidotril, sampatrilat, AVE7688,
ER4030, and the like; (vi) endothelin antagonists such as
tezosentan, A308165, and YM62899, and the 1like; (wvii)
vasodilators such as hydralazine, clonidine, minoxidil, and
20 nicotinyl alcohol, and the like; (viii) angiotensin II receptor
antagonists such as candesartan, eprosartan, irbesartan,
losartan, pratosartan, tasosartan, telmisartan, valsartan,
and EXP-3137, FI6828K, and RNH6270, and the like; (viv) a/p
adrenergic blockers as nipradilol, arotinolol and amosulalol,
25 and the like; (x) alpha 1 blockers, such as terazosin, urapidil,
prazosin, bunazosin, trimazosin, doxazosin, naftopidil,
indoramin, WHIP 164, and XENO010, and the like; (xi) alpha 2

agonists such as lofexidine, tiamenidine, moxonidine,



proxi fan derivatives (Sasse, A et al., J. Med. Chem . 43:3335-43 (2000));
(vi) nel ani n-concentrating hornone 1 receptor (MCHLR) antagonists, such as
T- 226296 Woxkedm?»9s65 SNP- 7941 (Synaptic), and those di seCogezhosmnosnd

01/ 82925, WO 01/87834, WO 02/051809, WD 02/06245, WO 02/076929, WO

02/ 076947, WO 02/04433, WO 02/51809, §0 02/083134, WO 02/094799, WO

03/ 004027, and Japanese Patent Application No. JP 13226269; (vii) MCH2R
(el ani n concentrating hornmone 2R) 10 agoni st/antagonists; (viii) NPYl

{ neur openkl ffiedsdihe £ %Qﬂbﬁéﬁgéf&f&‘tﬁé 1'%{111%;33%@’&:']1) _ aldosterone

2-[1- (5-chl'oro-3-1sopropyloxycar ylam nophenyl’) et hylanm no

1-6-[2- (518hhBhit4rget BYh- thd- thkazoknd-yl) et hyl]-4-norpholi  nopyridine,
Bl BO 3304, LY-357897, CP-671906, and d -264879A; 15 and those disclosed in
U S. Patent No. (&) 08dt836beandy\V\@gedisl430¢ch WO 0(42338T, (WOr8®ohi6)0, WO
01/ 85690, WO 01/85098, WD 01/85173, and WD 01/89528; (ix) NPY5

(neur opepticdasyoyspr ahnhibhters, ssedhasd - PRXEELinGN 56318FAtine,

GW 594884A, GW587081X,  GW548118X; FR 235, 208; FR226928, FR 240662, 20
FR252384; fepfdupamine. rEkuyoRaminpy1883aral ey At inipignine:  bpids0170,

3 - - d [22: .and_th
di scl osed FnCty P mar G Hanslotick thgfy {0, S5 AETRINEDe, Hoq

6, 337, 332 205, a 683, 4J NS, 6326 575
6,329,395?%?%%3’,“%@%;’ 2 él,sgl?%,ﬂag%;%%%o?%%ﬁ%gﬁ%ﬁﬁpms?1%@01013%3911, and

EP- 010449(@annaBdnB&halnt eeeabitoryl afalagohiBithlingatisen alyenis\We,9 6utd682, WO
97/ 20820, WD 97/ 20821, WD 97/20822, WO 97/20823, WD 98/ 27063, WO

00/ 107409 as\W\O NiGdcieiband WOSa0o£85 7 Fyn e 16070948 SOSR VDL 7 D08 68 A SAN oD

00/ 69849, WD 01/09120, WO 01/ 14376, WD 01/85714, WD 2004/ 002986

PCT/ JH2008rod8edabod2 BAY06583730, (Reyer)o7a0d S G1PodSrdvayp .0 ando379,

Vm)01/233%%bse disclosed in U.S. Patent Nos. 5,532,237, 4,973,587,

5,013,837, 5,081,122, 5,112,820, 5,292,736, 5,624,941 and US
6,028,084; and WO 96/33159, WO 98/33765, WO98/43636, WO98/43635,
WO 01/09120, WO 01.96330, W098/31227, WO98/41519, WO98/37061,
15 WO000/10967, WO00/10968, WO97/29079, W099/02499, WO 01/58869,
WO 02/076949, WO 01/64632, WO 01/64633, WO 01/64634, WO
03/006007, and WO 03/007887; and EPO Application No. EP-658546;
(iv) ghrelin antagonists, such as those disclosed in WO 01/87335,
and WO 02/08250; (v) H3 (histamine H3) antagonist/inverse
20 agonists, such as thioperamide, 3-(1lH-imidazol-4-yl)propyl
N-(4-pentenyl)carbamate, clobenpropit, iodophenpropit,
imoproxifan, GT2394 (Gliatech), and A331440, and those
disclosed in WO 02/15905; and
O-[3-(1H-imidazol-4-yl)propanol]carbamates (Kiec-Kononowicz,
25 K. etal., Pharmazie, 55:349-55 (2000)), piperidine-containing
histamine H3-receptor antagonists (Lazewska, D. et al.,
Pharmazie, 56:927-32 (2001), benzophenone derivatives and
related compounds (Sasse, A. et al., Arch. Pharm.(Weinheim)

334:45-52 (2001)), substituted N-phenylcarbamates



WO 01/ 23389, WO 01/44201, WO 01/62737, WO 01/62738, WO 01/09120, WO

02/ 20488, WO 02/ 22592, WD 02/48152, WD 02/49648 and WO 02/094789; and
Nor man etwal2004/003986Med. Chem 43:4288-4312 (2000) ; 5 (PrTlemosdmisiecuch as
reconmbi nant human | eptin (PEG OB, Hoffman La Roche) and reconbi nant

met hi onyl human | eptin (Amgen); (xi) lbeptin derivatives, such as those
disclosed in Patent Nos. 5,552,524; 5,552,523; 5,552,522; 5,521, 283; and
PCT International Publication Nos. WD 96/23513; WO 96/23514; WO 10

96/ 23515; MQ:Mm3akGsr WO 96423547, WR 9642364 8; 5%\9662&%0) an%nw)

96/ 23520; (xii) opioid antagonists,” such as nal ne vex r

3- met hoxy naldsieane depakaxaRes aigadgs] r axoner aam.,tmsemdasclc:f@d in W
00/ 21509; (xiii) orexin antagonists, such as SB-334867-A;, and those
di scl osed 43x3A053WHD63QROOVD; 01( 6BH0Me 1hn iNDddVcehAZ2a tivWg O0BR6HME838, land WO
03/ 023561; (xiv) BRS3 gbonbesm receptor subtype 3) agonists, (xv) CCK-A
(chol ecystﬁﬁ@ﬁﬂtrﬁer) (MGHARIt AnttageniatsnR- Ruebsss ©-22829%1, (Takadago,

A- 7137 - 71623 and SR146131, and those disclosed in__US 5 739, 106; (xvi)
ONTF (@i 1 iR TPl BRI G e 1B ) thesf iR Lasey - #19,101/82925, WO

I(DCDEIl%o-ZSan 61@’%6?@%&%6;&1 Qthzl )O%gl%l% hel’l \/a(ﬁljf’\L/HeZ:JJI lec(ﬂzeé)sﬁé%gk’ i ne
(Regenerofjg g M3 94409134, 5 V) 98/ §8125 / ek 30 996 43813004684, i 'v@o GHS

(growth hornone secretagogue receptor) agonists, such as NN703,

hexar el i n, 030027, SMd I he £P- P‘b?ﬂbxﬁQJApd.lﬁ%a;ﬁ&B Nod JB-- 11:62&@@ and
those disclosed in U S. Patent No. 6358951, U S. Patent Application Nos.
2002/ 0491907idind 20M2HRR2637{mahan D (0LoBEEIR radricid\O OROBAEBE; (XK) 5HT2c
(serotonl n receptor 2c) agonists, such as BVT933, DPCA37215, |K264; PNU

22394100 SIS 2R I SHD003 BdBis1 ¥ Iwavisasrapert 1ds5, Yand MM 348:

and those d| scIo(%lsleS |n u. S such as BIBP3226,

2—[1—(5jchloro—3—isopropyloxycarbonylaminophenyl)ethylamino
1-6-[2-(5~-ethyl-4-methyl-1,3-thiazol-2-yl)ethyl]-4-morpholi
nopyridine, BIBO 3304, LY-357897, CP-671906, and GI-264879A;
15 and those disclosed in U.S. Patent No. 6,001,836; and WO
96/14307, WO 01/23387, WO 99/51600, WO 01/85690, WO 01/85098,
WO 01/85173, and WO 01/89528; (ix) NPY5 (neuropeptide Y ¥5)
antagonists, such as L-152,804, GW-569180A, GW-594884A,
GW-587081X, GW-548118X; FR 235,208; FR226928, FR 240662,
20 FR252384; 1229U91, GI-264879A, CGP71683A, LY-377897, LY366377,
PD-160170, SR-120562A, SR-120819A, JCF-104, and H409/22; and
those compounds disclosed in U.S. Patent Nos. 6,140,354,
6,191,160, 6,258,837, 6,313,298; 6,337,332, 6,329,395, and
6,340,683; U.S. Patent Nos. 6,326,375; 6,329,395; 6,337,332;
25 6,335,345; European Patent Nos. EP-01010691, and EP-01044970;
and PCT International Patent Publication Nos. WO 97/19682, WO
97/20820, WO 97/20821, WO 97/20822, WO 97/20823, WO 98/27063,
WO 00/107409, WO 00/185714, WO 00/185730, WO 00/64880, WO
00/68197, WO 00/69849, WO 01/09120, WO 01/14376, WO 01/85714,



Pat ent No. 3,914, 250; andW002/ 36596, W02/ 48124, W02/ 10169, WD 01/66548, WO
02/ 44152; WD 02/51844, WD 02/ 40456, and WO 02/40457; (xx) M3r

(el anocowODI20040ees6ept or) agoni sts; 5 (xxi) Md4r (el an®@corrraes/dosiecept or)
agoni sts, such as CH R86036 (Chiron); Me-10142, and Me-10145 (Mel acure),
and those disclosed in WO 99/64002, W3 00/74679, WD 01/991752, WD

01/ 74844, WO 01/70708, WD 01/70337, WD 01/91752, WD 02/059095, WO

02/ 059107, WD 02/059108, WO 02/059117, WD 02/12166, WO 10 02/11715, WO

02/ 12178, 9 3 6 2
02 L5105, VORDMSPR LI 084 069200 YOI SRR o SOSIRRIIODINE

si but r at nmiwoeo { Me33 819 awo(0) / Rezloct Wb(01) )6 208l aweal 1/ e3e0oW0.0 19md 1tdwose
conpounds disclosed in U'S Patent Nos. 4,746,680, 4,806,570, and

5,436, 272 W0ariR /ZN48E. Wat 63y 2REGBRI, cH0i @2 NB120020Q008984648&ndn@OWO
01/27068, and WD 01/62341; (xxiii) serotonin reuptake inhibitors, such as
dexf enf | urO2Hi0947 89 eRéNosmansel alhosk Madw Chempat3nt2RB- 43623890893, and

WO 01/ 7060 01/ 162341; i k t de 1
Dot s TR N Tl s o b dan T e Lot L (PR MR e 57
CcP 644 6 a r XXVili
53 (beth 48 %gééﬂéé%g?%b@%%%‘ty%ﬁ. sﬁbﬁf‘% IR AEp Tk PR F oy 1)
( Dai ni ppon/e E&e@rlﬂfﬁﬂ@s 243 coB ¢ 18H8e @B’scﬁzgéﬁ inl PA¥RP&S Nos .
BVS- 196085, PBRL- 35135A, CGP12177A, BTA-243, GWN 25 427353, Trecadri ne,
Zeneca D7XE14523m¢45R 591594, 5a84¢ t mOB52 BEL) 0sad 521 ,WS3Rat esmid Appideat i on
Nos. 5, 705,515, US 5, 451677; and WO 01/74782, and WO 02/ 32897; (xxi Xx)

DGAT1 (di écl,ﬂeglnjxtémal i icatsior dos . 1 W0 #6230, W06/ 2DEAR2 WO
(di acyl gl ycer ol | transferase 2) inhibitors; (xxxi %‘ FAS (fatt aC| d

synt hdfe) A ?@d@/'o Qg%/%@?}-épz‘%é’/fid@@mf Y2 PRAZBPLBY IO HGdR

Gerul enin a W87§6/&)§)§)§| ) (Xll) opioid antagonists, such as nalmefene
(Revex ®), 3-methoxynaltrexone, naloxone, and naltrexone; and
those disclosed in WO 00/21509; (xiii) orexin antagonists, such
as SB-334867-A; and those disclosed inW0 01/96302, WO 01/68609,

15 WO 02/51232, WO 02/51838, and WO 03/023561; (xiv) BRS3
(bombesin receptor subtype 3) agonists; (xv) CCK-A
(cholecystokinin-A) agonists, such as AR-R 15849, GI 181771,
JMV-180, A-71378, A-71623 and SR146131, and those disclosed in
US 5,739,106; (xvi) CNTF (ciliary neurotrophic factors), such

20 as GI-181771 (Glaxo-SmithKline); SR146131 (Sanofi
Synthelabo); butabindide; and PD170,292, PD 149164 (Pfizer);
(xvii) CNTF derivatives, such as axokine (Regeneron); and WO
94/09134, WO 98/22128, and WO 99/43813; (xviii) GHS (growth
hormone secretagogue receptor) agonists, such as NN703,

25 hexarelin, MK-0677, SM-130686, CP-424,391, L-692,429 and
L-163,255, and those disclosed in U.S. Patent No. 6358951, U.S.
Patent Application Nos. 2002/049196 and 2002/022637; and WO
01/56592, and WO 02/32888; (xix) 5HT2c (serotonin receptor 2c)

agonists, such as BVT933, DPCA37215, IK264; PNU 22394;



(phosphodi esterase) inhibitors, such as theophylline, pentoxifylline,

zaprinast, sildenafil, anrinone, mlrinone, cilostamde, rolipram and

cil om | aswp 2004002985 t hyroi d hornmone 5 (3 agoni sts, suchPa%/JEB026ds161

(Kar oBi oBM5), and those disclosed in WO 02/15845; and Japanese Patent
on No. JP 2000256190; (xxxiidgg UCP-1 (uncoupling protein 1),

Applicati
or 3 act

4-[(E)-2-

ivators, such as phytanic acid,
(5,6,7,8-tetrahydro-5,5, 8, 8-tetranet hyl - 2- napt hal e 10

oyl) -1 PraReNEI ERENZR. G 08E) daﬁWﬁB)aﬁsa-”dax{&tttﬁ‘&é& asb0io88d 1hhose

di scl osed i'n

(xxxiv) acyl -‘estrogens, suc

2,

| eoyl - estrone

di scl Osedpaﬁeﬂeh\ld\@ézﬁ@?@soMarﬁw@loz/%@%SlW(y oRgagarah,w®020209662001) ;

(xxxv) gl

ucocorticoid .antagonists; (xxxvi) 11(3 HSD-1 (11-beta hydroxy

steroi d 1Hodehydsegenasm tozyet4ll)s2;nMdians %] 8464 cHNASOBYA08863, aBY¥TWD733,
and those conpounds di sclosed in WO 01/90091, WO 01/90090, WO 01/90092;

(Xxxvii)
di peptidy
t hi azatid
TNC 2A 2
npounds
02/083128
03/ 002553

Sz 0463t ear O3%x ) CHa3destnefanecdytin nBi bieeeBtox kxrgoniLpts;:
| peptidase IV (DP-1V) inhibitors, such as |soleu0|ne

(#21)vMehe ANGRANAIThiide, INVPEERPPYOB) | 2§oRIStog3/Hch T35 205,

CCREREEPTEod Ch 50 0o Btadod 2 veasb i Bers ebtedsgpegTs =

R L R R TG R R T T s e T O

|i pase inbibyuerd, wo®L Ao7dsEt wOIyLI P3Pl #o 01(9oLl B3t aHd mvmsalo(grs))
Triton WR1339, RHC80267, l|ipstatin, teasaponin, and diethylunbelliferyl

phosphat e
ebel act on
PCT/ JF200
4,598, 089,

15

20

25

WOFI02386,91VAY- 1 N08IR, / OBI-008-,3 B, 04059 BET pnBD O2gfaaaéi, n WO
e A ebelactone B, and RHC 80267, and those WO 2004/ 002986
82¢0374% . W% 0@/ d21d8e P A2WD50 07 WD 02/988 3873 WPL2L A6 8RES .

WO 02/067869, WO 03/007949, and WO 03/009847; (xxii) monoamine
reuptake inhibitors, such as sibutratmine (Meridia
®/Reductil®) and a salt thereof, and those compounds disclosed
in U.S. Patent Nos. 4,746,680, 4,806,570, and 5,436,272, and
U.S. Patent Publication No. 2002/0006964, and WO 01/27068, and
WO 01/62341; (xxiii) serotonin reuptake inhibitors, such as
dexfenfluramine, fluoxetine, and those in U.S. Patent No.

6,365,633, and WO 01/27060, and WO 01/162341; (xxiv) GLP-1

(glucagon-like peptide 1) agonists; (xxv) Topiramate

(Topimax®); (xxvi) phytopharm compound 57 (CP 644,673);
(xxvii) ACC2 (acetyl-CoA carboxylase-2) inhibitors; (xxviii)
B3 (beta adrenergic receptor 3) agonists, such as AD9677/TAK677
(Dainippon/ Takeda), CL-316,243, SB 418790, BRL-37344,
L-796568, BMS-196085, BRL-35135A, CGP12177A, BTA-243, GW
427353, Trecadrine, Zeneca D7114, and SR 59119A, and those
disclosed in US Patent Application Nos. 5,705,515, US 5,451677;
and WO 01/74782, and WO 02/32897; (xxix) DGAT1 (diacylglycerol
acyltransferase 1) inhibitors; (xxx) DGAT2 (diacylglycerol

acyltransferase 2)inhibitors; (xxxi) FAS (fatty acid synthase)



4,452,813, 5,512,565, 5,391,571, 5,602,151, 4,405, 644, 4,189, 438, and
4,242,453; (xxxix) fatty acid transporter inhibitors; (xxxx) dicarboxyl ate
t ranspor twp 200mossors; 5 (xxxxi) glucose transporter i ROTHPLOB/BISIGIXXXXI i)
phosphate transporter inhibitors; (xxxxiii) nelanocortin agonists, such

as Mel anotan Il or those described in ¥ 99/64002 and WO 00/ 746799;
(xxxxiv) melanin concentrating hornone antagonists; (xxxxv) galanin

ant agoni sts; (xxxxvi) CCK 10 agoni sts; (xxxxvii) corticotropin-releasing

nor one_agopsiForaANd 4 XVak1 ) cBBASRRY CSifd ase 3B (FREIB) )i gy t or s

and the [i'ke. The above combi nations i nclude conbi nations o

conposi t i gpnelsphiddliksAstiisd)nNVethopi tets Pnl sudd h gse aHwyphylia iad,i ve
conpound, but also with two or nore other active conpounds. Non-limting
exanpl es ipealtodd fydriitinest izapsiafastthe s idetgesiitl orsnmimanee pridsemoriayvent i on
with one, two or nore active conpounds selected fromlipid-Iowering
agent s, afdlostamiencrobiBrae, ageheslombhds hat(zaaeliof thysotdMssdaieons of
20 the_present invention with one, two or nore active conpounds _ sel ected
from|?pi @ RERBLPHE - ageflas XBq 28t (HprpBirBMEdentdd these bisalased reat

cont ol 0ty r GYCTYs [PAERO! | raY NSLONE, oL AL Oolhy SRTRASI ) on

conprising an anti*- Yy agent, ant pertensive agent, i h ac}Ddi tion

to an ant ydoakelich 0GRk 25 PRI 1 A khebdpt MG bPELaGRNE )W b, ke usef ul
to synergistically ‘treat, control or prevent netabolic syndrome. EXAMPLES
WO 2004/ 0@386&aRGCl/s),P2003/ 0081kl 96 Thesf ol | owi paylewadel es and Refa@r ence
Exanples are provided to illustrate the present invention nore concretely,
but they <rdUlEd —20t( 5 .Cordsttedredbhysinda +h 15 .18y & tinarerthiydr Z2-mapthale
10 nyl)-l-propenyl]benzoic acid (TTNPB), and retinoic acid; and
those disclosed in WO 99/00123; (xxxiv) acyl-estrogens, such
as oleoyl-estrone , disclosed in del Mar-Grasa, M. et al.,
Obesity Research, 9:202-9 (2001); (xxxv) glucocorticoid
antagonists; (xxxvi) 11 HSD-1 (1ll-beta hydroxy steroid
15 dehydrogenase type 1) inhibitors, such as BVT 3498, BVT 2733,
and those compounds disclosed in WO 01/90091, WO 01/90090, WO
01/90092; (xxxvii) SCD-1 (stearoyl-CoA desaturase-1)
inhibitors; (xxxviii) dipeptidyl peptidase IV (DP-IV)
inhibitors, such as isoleucine thiazolidide, valine
20 pyrrolidide, NVP-DPP728, LAF237, P93/01, TSL 225, TMC-2A/2B/2C,
FE 999011, P9310/K364, VIP 0177, SDZ 274-444; and the compounds
disclosed in WO 03/004498, WO 03/004496, EP 1 258 476 , WO
02/083128, WO 02/062764, WO 03/000250, WO 03/002530, WO
03/002531, WO 03/002553, WO 03/002593, WO 03/000180, and WO
25 03/000181; (xxxviii) lipase inhibitors, such as
tetrahydrolipstatin (orlistat/Xenical®), Triton WR1339,
RHC80267, lipstatin, teasaponin, and diethylumbelliferyl
phosphate, FL-386, WAY-121898, Bay-N-3176, +valilactone,

esteracin, ebelactone A, ebelactone B, and RHC 80267, and those



any way. 5 The mass spectrum was determ ned by el ectron spray ionization
(ESI) method using Quattroll (Product of Mcronmass Ltd.). Unless otherw se
not ed, newWOi20grEesat was di sclosed in this specificati eaTWP2doanes161
correction. 10 Exanple 1 Preparation of 5,6-dichloro-2-[1-nethylsulfonyl-
spiro[indoline-3,4"-piperidin]-1'-yl]beszi m dazole (1)Preparation of
2,5,6,-trichloro-Ntetrahydropyranyl 15 benzim dazole To a sol ution of
2,5,6-trichl orobenzimdazole (2.07 g, 9.33 nmmol) in tetrahydrofuran (20
) vere addedosbd-th vgr 012H7BYuan dud 55. 91 p2BeRt TNBY). aNd GATHWY
sulfonic acid (216 ng, 0.93 nmol). The mxture was stirred at room 20

t enper at urde 452, B hours,5EnBEhe r8agvipB7D] Xt BI,60@a3 51nNeuts,alaszagh Y
addition of 0. 1M aqueous sodi um hydroxi de, then extracted with ethyl
acet ate. Phd&r.gd¥i.c anded .48 . dasShed (wixix)safak ey edcldi nesandypoarteaver
anhydrous sodi um sul fate and _concentrated in vacuo. The residue was

purified Bﬁlhﬁqlltt%sgel (2Ex)| U%C%ﬁpﬁﬁiﬁié*@?a&i@ﬁf(@%@r hebpdrididana:
g?eg?ggdréﬁﬁxgﬁ% )2 stﬂiﬁc\r/fgs[%cﬁg %éﬁ:@fggpgll{ﬂlbg.tors- (xxx;é()ll)( p)ho r?&%reat Hon

[ I nd %ﬁ;i_z VP,2004
IipCI'I'/r\C])IgZ(r)]O%/ OOSF%]A:BIIOE.L oigggg%uflﬁ&}l iSmg(ite‘?lfllgc or o- %@?‘["?%ﬂ%y ropyranyl -
benZI m daz@ evéPddotdn 91 7QrMEHIséNdedcABbEY! &ﬂl fnyd o, 6866 2[ EAAOhjore- 3,
- pi peridine] hydrochloride (168 ng, 0.56 mol) in dioxane (10 nlL) was

added cesiodn7ci@onat e (HLRZxiy) melanin concentrating hormone

antagonists; (xxxxv) galanin antagonists; (xxxxvi) CCK
10 agonists; (xxxxvii) corticotropin-releasing hormone agonists;
and (xxxxviii) phosphodiesterase-3B (PDE3B) inhibitors; and

the like.
The above combinations include combinations of a
composition of the present invention not only with one other
156 active compound, but also with two or more other active
compounds. Non-limiting examples include combinations of the
compositions of the present invention with one, two or more
active compounds selected from lipid-lowering agents, and
anti-hypertensive agents. Combinations of the compositions of
20 the present invention with one, two or more active compounds
selected from lipid lowering agents, and anti-diabetic agents
are useful to treat, control or prevent metabolic syndrome. In
particular, compositions comprising an anti-obesity agent, an
anti-hypertensive agent, in addition to an anti-diabetic agent
25 and/or a lipid lowering agent will be useful to synergistically

treat, control or prevent metabolic syndrome.

EXAMPLES



5 0.47 mmol ). The m xture was stirred at 150C for 14 hours in a sealed
tube and then cooled. After addition of water, the reaction m xture was
extract edwai2o¢u/®e98¢l acetate. The organic |ayer was driPe€d/Jexos/06806i um

sul fate, and concentrated in vacuo. The resulting residue was dissolved in
met hanol (10 nlL), and 10 canphor sulfogg c acid (100 ng, 0.70 mml) was
added thereto, then stirred at roomtenperature for 12 hours. The reaction
m xture was concentrated in vacuo, and the residue was neutralized with O.
1M aqueous sodi hy, i t C 1 r e gani c

| ayer was washegﬁ\l?vi tlﬁé%‘ﬂﬁgd% ltSésgvgrﬁqan yfdé%%géés)og‘{}%rﬁﬁ slue;r".?at‘—:l g% and
concent r apedvidedacd ol ThirrateainR pakseher ilfenipDin attid iconcek tellhy !
acetate to the residue was collected by filtration and dried to give the
titl e conpoatnthefy8éhomld Fb¥jbe tldhbRr{182d0adHzimIMEWY dthe Syemtibn/3nl. 79
(2H, m, 1.85-1.96 20 (2H, m, 3.05 (3H, s), 3.18-3.30 (2H, m, 3.96 (2H,
s), 4.08anyi®ay2H, n), 7.00-7.05 (1H, m, 7.20-7.32 (5H, m ; nass

spectrum (ESI): 452 (M+rH) The fol |l owi ng conpound was prepared according to
the 2% pr ocedu?@edé’?élj‘%) bEReFRTERa M5 % @9%&?% ?Yp efectron spray

2-[ 1- Met hyl sul f onyl spj indaline-3,4' -piperidin]sl =yl]l-5:. .

chl orobenéf’%&&gz& e Iﬁ_ﬁ%{Q%ﬁboms%naggaggfog&p{)#oqgﬁ7:315_ W‘gﬁofnfﬁ,s m,
1.87-1.981\e 3004/ 002986 PCT/JP2003/008161 98 (2H, m , 3.06 (3H, s) ,

3.12-3.28 (2H' ) , 3.96 (2H, s) , 4.08-4.17 (2H, ), 6.85-7.30 (7H m,
11.51 (1H, s); nBASesS et ESino 4B ( Melk ibgEsaipt evads disclosed in

8-[ 3, 4-di hydr o- 3- oxospi ro[i soqui nol i ne-1(2H), 4' - pi peridin]-
this specification without correction.
10
Example 1

Preparation of 5,6-dichloro-2-[1l-methylsulfonyl-

spiro[indoline-3,4'-piperidin]-1'-yllbenzimidazole

(1)Preparation of 2,5,6,-trichloro-N-tetrahydropyranyl-
15 benzimidazole
To a solution of 2,5,6-trichlorobenzimidazole (2.07 g,
9.33 mmol) in tetrahydrofuran (20 mL ) were added
3,4-dihydro-2H-pyran (2.55 mL, 28.0 mmol) and camphor sulfonic
acid (216 mg, 0.93 mmol). The mixture was stirred at room
20 temperature for 3 hours, and the reaction mixture was
neutralized by addition of 0.1M agqueous sodium hydroxide, then
extractedwith ethyl acetate. The organic layer was washed with
saturated brine, dried over anhydrous sodium sulfate, and
concentrated in vacuo. The residue was purified by silica gel
25 column chromatography (C-300, hexane:ethyl acetate = 4 : 1)

to give the title compound (487 mg, 9 %).

(2) Preparation of 5,6-dichloro-2-[l-methylsulfonyl-

spiro[indoline-3,4 ' -piperidin]-1’'-yl]lbenzimidazole



-yl ]-2-phenyl purine 1HNVR (300 MHz, DVMSO-d6, 8 ppm : 1.87(2H, d,
J=13.8Hz) ,2.15 (2H, m, 3.62 (4H, m, 4.20 (2H, brd, J=12.6Hz), 7.24 (3H,
10 m , WORo¢ud29se), 8.31 (1H, t, J=3. 9Hz) , 8. 36 (2HpPCEUP2093/608181Hz) |,
8.50 (1H, brs); mass spectrum (ESI) : 411(MtH) Exanple 4 Preparation of
t rans- 5- net hoxycar bonyl -2-[3"'- 15 97
oxospi ro[ cycl ohexane-1,1' (3" H) -i sobenzofuran]-4- yl]benzimdazole (1)
Preparati on of trans-N-[2-am no-5-nmethoxycarbonyl -

phenyl ] -3' - OXOS'?NQ[ EXEh‘EE‘.SﬁaB% 5,5 %%li‘%xch&%%”mft‘é@%]hyd‘kowﬂﬁﬁm de 20

To a solution of trans-3"-oxospiro[cyclohexane-

1, 1' (3' H) penghpnaakonan] ¢ #rsampxylol.goacindo{ £0 afi  A-@8@khyTsRi1EoaRd -net hyl
3, 4-di am nobenzoate (20 ng, 0.12 mol) in pyridine (1 nL) was added

1- ( 3- di nespyrafindpilapgt B- 3- ~etipphddribedi hyidde chidrdde drliéde mg25 ong6 0. 13
mmol ). The 25 m xture was stirred at roomtenperature for one hour under a
ni t rogen ameddphar@ioxadet htd mbhcens radde QEFE‘LJé%m SRRenstef( 562amgnat ed
aqueous sodi um bi car bonate to the residue, th m xture was extracted with

et hyl 2cePadd. "tRd) or gl MilEre YRS Sd:ﬁr&ﬂ}do\?&r 1200 dFofist
sul fate, and cgnaegﬁéate h e?%o 08928 eAPﬁgf]PZ(?@&éOggéor - q-lgrl n .yacuo.

The resi ddeRas® ace exane 0 'give the

title compupgi6RGy At Bre 91? (@xtf%}tg& eR2hal i @ketate. The organic

trans- 5- net hoxycar bonyl - 2-
oxospi r o[ aygleghexaidg-ikbdloter h‘s)od:ambeamatuéardndlcoyﬂc]ehetmt@ddﬂﬁ &lagubq a

solution of trans -N-[2-am no-5-nethoxycarbonyl -
phenyl ] - 3Thexospuilbtfiogcrehiéduaewdsldi8séllved in methanol (10 mL), and
10 camphor sulfonic acid (100 mg, 0.70 mmol) was added thereto,
then stirred at room temperature for 12 hours. The reaction
mixture was concentrated in wvacuo, and the residue was
neutralized with 0.1M agueous sodium hydroxide, then extracted
with chloroform. The organic layer was washedwith brine, dried
15 over anhydrous sodium sulfate, and concentrated in vacuo. The
precipitate formed upon addition of ethyl acetate to the residue
was collected by filtration and dried to give the title compound
(86 mg, 34 %).
'HNMR (300 MHz, DMSO-d¢, & ppm):1.73-1.79 (2H, m), 1.85-1.96
20 (2H, m), 3.05 (3H, s), 3.18-3.30 (2H, m), 3.96 (2H, s),
4.08-4.18 (2H, m), 7.00-7.05 (1H, m), 7.20-7.32 (5H, m); mass

spectrum (ESI):452 (M+H)

The following compound was prepared according to the
25 procedure described in Example 1.
Example 2

2-[1-Methylsulfonylspiro[indoline-3,4  -piperidin]-1"-yl1]-5-

chlorobenzimidazole

'HNMR (300 MHz, DMSO-d¢, & ppm) : 1.72-1.80 (2H, m), 1.87-1.98



i sobenzof uran] - 4-carboxam de (27.7 nmg, 0.070 mmol) in xylene 10 (2 nlL) was
added a catal ytic anount of p-toluenesulfonic acid nonohydrate. The

m xt ure VWO 2netoessounder ref lux for 3 hours, cool ed t@®CTU®MOB/E0REr at ur e,
and concentrated in vacuo. The residue was purified by preparative

t hi n-l ayer chromatography (chloroformg nethanol=20 : 1) to give the title
compound (20 15 ng, 75 % . 'HNWR (300 MHz, CD3OD, S ppm) : 1.78-2.55 (8H,
m, 3.25-3.44 (1H m, 3.93 (3H, s), 7.51-7.58 (4H, m, 7.85( 1H,

ad =1 Oty TpHa) os (8. E3ths - 2ok Bbl, if) Sklhe GenTaf 11, oBLa oSS
spectrum ESI) 377? The ol ow ng conpound was prepared accordi ng
to the pr(QHedurrﬁe) deser. lslsed i30 Exergp) e ) Exarpl®l5 (1H, s); mass

Tr ans- 2- [ 3- oxospi r o[ 6- azai sobenzof ur an- 1(3H) ,1'- 25

cycl ohexasped'trym(ESIphadgl(Mef)i m dazol e ' HNVR (400 MHz, CDCl13, b ppm :
1.80-2.02 (2H, m, 2.16-2.68 (6H, nm, 3.30-3.44 (1H, nm), 7.20-7.90 (9H,

m, 885 (1H d, J=4.8Hz), 8.97 (1H, s); nmass spectrum (ESI) : 396(MtH) WO
2004/ 002986 PCT/ JP2003/ 008161 100 Exanpl e 6 Preparation of

trans- [§'Xa81§’&§p|3r o[cycl ohexane-1,1' (3'H)-

i sobenzof . . .
trans-N-|

i sobenzof yragh: 420. R Iﬂ,ﬂq JTo a sol ut| on of
trans-3' -vagmj—mr%yglm@?—ﬂ?rem"rggl 1' (3' H) -i sobenzof uran] - 4-carboxylic acid

(190 ng, OuMMr (@b )MERd BMgdheqy| d4ppm§i am nepysm M) ne-13L3MY,, 20.180 Mol )
(2H, m), 3.62 (4H, m), 4.20 (2H, brd, J=12.6Hz), 7.24 (3H,

10 m),7.43 (4H, m), 8.31 (1H, t, J=3.9Hz), 8.36 (2H, dd, J=6.9Hz),

8.50 (1H, brs); mass spectrum (ESI) : 411(M+H)

Example 4

Preparation of trans-5-methoxycarbonyl-2-[3'-

15 oxospiro[cyclohexane-1,1"(3'H)-isobenzofuran]-4-

vl]lbenzimidazole

(1) Preparation of trans-N-[2-amino-5-methoxycarbonyl-
phenyl]-3'-oxospiro[cyclohexane-1,1"'(3"H)-isobenzofuran]-
4 -carboxamide
20 To a solution of trans-3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-carboxylic acid (20 mg, 0.081
mmol) and methyl 3,4-diaminobenzoate (20 mg, 0.12 mmol) in
pyridine (1 mL) was added 1-(3-dimethylaminopropyl)—3-
ethylcarbodiimide hydrochloride (25 mg, 0.13 mmol). The
25 mixture was stirred at room temperature for one hour under a
nitrogen atmosphere, and then concentrated. After addition of
saturated aqueous sodium bicarbonate to the residue, the
mixture was extracted with ethyl acetate. The organic layer

was dried over anhydrous magnesium sulfate, and concentrated



10 in pyridine (3.5 nL) was added 1-(3-di nmethyl am nopropyl)-3

et hyl carbodi i m de hydrochloride (25 ng, 0.13 mmpl) at O0C. The m xture was
stirred aworoowmoesaperature for 10 hours under a nitro@enJatawegher e and
then concentrated. After addition of saturated agueous sodi um bi carbonate
to the residue, the 15 m xture was extpacted with ethyl acetate. The
organic |layer was dried over anhydrous magnesi um sul fate and concentrat ed.
The residue was purified by silica gel columm chromatography (chloroform:

met hanol =4 vabud.0 Fh¥ertBeatibt s CRameeddy{ 2 2ot il ocetBte Hodade,

Preparation of trans-8-[3' -oxospiro[cycl ohexane-

1,1' (3' H) dmsbbdriefiutanlyifeythe?2tphepy cpmponad 303 4salgyt bensf,

trans- N-[ 4- am no- 2- phenyl -5 pyrimdyl]-3'-oxospiro[cycl ohexane-1,1" (3" H)-
25 i sobenzof uran]-4-carboxam de (100 ng, 0.24 nmol) in pyridine (3.5nl)
was added phosphorus oxychloride (0.027nm, 0.28muol). The m xture was

stirred att4oC FEEPEFHIRs und&f a ni (ST 5 -RegrpReaEbonyd v2d& ion

m xt ur s coaled to.rqom_te rature, .and then concentrated in vacuo.
The rei de3 SRR A SHIANRGHIE IpaT P30 Blriduted wi th et hyl
acet ate, %q&&}ﬁzi'?ﬂ'i)ﬁdd%&é"’as washed successively with saturated aqueous
sodi um bi carbonat e an saturated brine, dried over anhydrous nagnesi um

sulfate, and cewrcent5a818€ibA WECUGrank ey EALEMIHY 3 -85 HRpas-tiHyHif 1 ed by
5 preparative thin-layer chromatography (chloroformnethanol= 107 1) to

gi ve t he tpheney ool B algyy AbidxanEHNVR ‘(3001 )MHz, CDC1l3, 8 ppm) :
1.70-1.90 (2H, m, 2.20-2.50 (6H m, 3.25-3.40 (1H, m, 7.40-7.70 (6H,
m, 7.89 @BgbenzofizarglA-carbaxamise (2. 7njng, 902070 1mnok) in paslenspect rum
(ESI)IO (2 mL) was added a catalytic amount of p-toluenesulfonic acid
monohydrate. The mixture was heated under reflux for 3 hours,
cooled to room temperature, and concentrated in vacuo. The
residue was purified by preparative thin-layer chromatography
(chloroform : methanol=20 : 1) to give the title compound (20
15 mg, 75 %).
'HNMR (300 MHz, CD;OD, & ppm) : 1.78-2.55 (8H, m), 3.25-3.44
(1H, m), 3.93 (3H, s), 7.51-7.58 (4H, m), 7.85( 1H, dd,J=1.0Hz,
7.6Hz), 7.93 (1H, d4d, J=1.6Hz, 8.6Hz), 8.27 (1H, s); mass
spectrum (ESI) : 377(M+H)
20
The following compound was prepared according to the
procedure described in Example 4.

Example 5

Trans-2-[3-oxospiro[6-azaisobenzofuran-1(3H),1" -

25 cyclohexanl]-4'-yl]-5-phenylbenzimidazole

'HNMR (400 MHz, CDCl;, § ppm) : 1.80-2.02 (2H, m), 2.16-2.68
(6H, m), 3.30-3.44 (1H, m), 7.20-7.90 (9H, m), 8.85 (1H, 4,

J=4.8Hz), 8.97 (1H, s); mass spectrum (ESI) : 396 (M+H)



10 : 397 (MtH) The foll ow ng conpounds were prepared according to the
procedure described in Exanple 6. Exanple 7 15

C s- 8- [ 3'woxosgpioespbcycl ohexane- 1, 1' (3' H) - i sobenzof ur an] P€1/JP2003/008161
yl']-2-phenyl purine 1HNVR (300 MHz, CDC13, 8 ppm :1.80-2. 00 (2H, m ,
2.05-2.45 (6H, mnm, 2.95-3.15 (1H, n),;04-36 (1H, d, J=7.8Hz), 7.45-7.65
(4H m, 7.65-7.80 (1H, m, 7.99 (1H, d, J=7.5Hz), 8.42-8.55 (2H, 20 m,
9.16 (1H, s); mass spectrum (ESI) : 397 (MtH) Exanple 8 Trans-2-(2-f

| uor ophenygh §1g36 oxospi r o[ cycl ohexane-

1,1' (3" H)-isobenzofuran]-4-yl]purine 25 1HNWR (300 MHz, CDC13, 8 ppm :
1. 60- 1. 90pfrédPartkiod. O5f 2.t¥ankbld- [1H)', o&o@@1&ol@:y(cll_ld,hd%me112ﬁ.—13751)(—6H fT)
7.88 (1H, d, J=7.5Hz), 8.09 (IH t, J=6.CHz), 9.28 (IH, s); mass spectrum
(ESI) 4150bmlabfmaﬁﬂe4/—m2986pﬁéﬁ/ylﬁnﬁtﬁ$b008161 102 Example 9

Trans- 2- [ 2- édlﬂ uor orret hoxy) phenyl ] - 8-[ 3’ -

oxospi r o[ éyadl ohex@ﬁ?@mﬂ?t(l@'nl—b - i s@Fenzof Frams-AJ14-Fnee 2 -pHPE 1360 MHz,

CDC13, . S 0- 2.55_5 (6H, 2.85-3.00 (1H,
6.70 (1K, BE’@lHﬂ?Y%ﬁi - ng; ?CY éﬁ?‘e ne-1 égs 1ﬁrpd J=7 . 5Hz§ , 7@97

Elég( M?'l-DJ O%Hi%off% %g & Z:%rb%gz ml@e’ 9 25 (1H, s) mass spectrum (ESI)

Trans-2- (2, 6- d'EBUOQQph%Blhkl%n[3'OPX0%&bn%L%YQU%$§ﬁ¥$% clohexane—
1,1 (3" H)-isobenzofuran]-4-yl]purine . 1HNVR (300 MHz, O d6, S ppm
1. 75-1. 881(,2M,(3MH) -1 sdbehzdFurGdbHl - 4¥carbodd13ch2acill, D190 W5 ©@2MH7 t,
J=7.8Hz), 7.50-7.80

mmol) and 2-phenyl-4,5-diaminopyrimidine (130 mg, 0.70 mmol)

10 in pyridine (3.5 mL) was added 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (25 mg, 0.13 mmol) at 0°C. The
mixture was stirred at room temperature for 10 hours under a
nitrogen atmosphere and then concentrated. After addition of
saturated aqueous sodium bicarbonate to the residue, the

15 mixture was extracted with ethyl acetate. The organic layer
was dried over anhydrous magnesium sulfate and concentrated.
The residue was purified by silica gel column chromatography

(chloroform : methanol=10 : 1) to give the title compound (212

mg, 73 %).
20
(2) Preparation of trans-8-[3' -oxospiro[cyclohexane-

1,1"(3'H)-isobenzofuran]-4-yl]l-2-phenylpurine
To a solution of trans-N-[4-amino-2-phenyl-5-
pyrimidyl]-3'-oxospiro[cyclohexane-1,1"(3'H)-
25 isobenzofuran]-4-carboxamide (100 mg, 0.24 mmol) in pyridine
(3.5 mL) was added phosphorus oxychloride (0.027 mL, 0.28 mmol).
The mixture was stirred at 50°C for 12 hours under a nitrogen
atmosphere. The reaction mixture was cooled to room

temperature, and then concentrated in vacuo. The residue was



(5H m , 7.82 (1H, d, J=7 .8Hz) , 9.18 (1H, s) ; nmass spectrum (ESI) 15 :
433( MtH) Exanple 11 Trans-8-[ 3-oxospiro[ 6-azai sobenzofuran-1(3H), 1" -

cycl ohexawp-2404/0p24862- phenyl puri ne 20 1HNVR (300 MHz, CDEL3/IPBOpPORL6T
1.50-1.90 (2H, m, 2.15-2.40 (4H, m, 3.10-3.24 (1H, nm), 7.47-7.65 (3H,
m, 7.77 (1H, d, J=4.8Hz), 8.35-8.50 (’4H, m), 8.85 (1H, d, J=5. 1Hz) ,
8.95 (1H, s), 9.23 (1H, s) ; mass spectrum (ESI) : 398 (MtH) 25 Exanple 12
Trans-2-(3-f luorophenyl)-8-[ 3-oxospi ro[ 6-azai sobenzofuran- 1(3H)

1' - cycl ohesanjted - whiknurdtigy 1 HMRta3@) Miaa DVRO déxt8rRPMias vdidieds 56
(84, m , 3.38-3.50 (1H, m, 7.28-7.40 (1H, m, 7.50-7.65 (1H m, 7.87
(1H, d, WOwRee4/sif2A86 WA JR20034 0B 16Gued(s SodiudHblicarbonbie( altd

dd, J=1. 1Hz, 10. 8Hz), 8.29(1H, d,J=7.8Hz), 8.87 (1H, d, J=4.9Hz) , 9.15 (1H
s) , 9.19saiMraded bydse.sgréeduaverEsnhydraus nagngs bumxsinpfatd.3 and

Trans- 2- (4-fl uoro herbxl_)n;/B-%S- oxaospi r o[ 6-.azai sobenzof ur an- .

1(3H), 1' - GPOCEREEI RN I YRERP t nelll A sttdiAshirsidye was purified by
trans- N[ 4-am no-2-(4-fl.yor nyl).- 5- . _
pyri i %J; néﬁ%gﬁ} %)Pozlsv% r%h[lgl- al% i gcobceh?r]fzog}autroaq{aﬂ%(,cfl-orﬂform'methanc’l‘
cycl ohexangl -4'1)CAPYHE 9eT '%1@'&8&@?'_% 5 |

t rans- 3- oxospi ro)[ 6- azal sober?zofluran- 1(3 rf,gl'(-sgyc go'hegxlane)]'- 4' - carboxylic

aci d (4. 96ugMrR2Q300nPmRE) cBod, 2-§ fud uar aphaA Jodt, Gl &y Nopywd I8 dgre (3.7
g, 18.1 mml) in pyridine (60 nL) was added 15
1- ( 3- di met(leyl.am)noBr-@HH3).43- dtlibl;| aar,bddidov ey thy(dithcid)ar ies9 (A @, 23.5
nmmol) at 0C. The m xture was stirred at room

J=7.8Hz), 8.40-8.50 (2H, m), 9.21 (1H, s); mass spectrum (ESI)

10 : 397 (M+H)

The following compounds were prepared according to the
procedure described in Example 6.
Example 7

15 Cis-8-[3'-oxospiro[cyclohexane-1,1"'(3'H)-isobenzofuran]-4-

yll-2-phenylpurine

'HNMR (300 MHz, CDCl;, & ppm):1.80-2.00 (2H, m), 2.05-2.45 (6H,
m), 2.95-3.15 (1H, m), 7.36 (1H, 4, J=7.8Hz), 7.45-7.65 (4H,
m), 7.65-7.80 (1H, m), 7.99 (1H, 4, J=7.5Hz), 8.42-8.55 (2H,

20 m), 9.16 (1H, s); mass spectrum (ESI) : 397 (M+H)

Example 8

Trans-2-(2-fluorophenyl)-8-[3'-oxospiro[cyclohexane-

1,1'(3'H)-isobenzofuran]-4-yllpurine

25 'HNMR (300 MHz, CDCls, & ppm) : 1.60-1.90 (2H, m), 2.05-2.35
(6H, m), 3.00-3.10 (1H, m), 7.20-7.75 (6H, m), 7.88 (1lH, 4,
J=7.5Hz), 8.09 (1H, t, J=6.0Hz), 9.28 (1lH, s); mass spectrum
(ESI) : 415 (M+H)



tenperature for 4 hours under a nitrogen atnosphere, and water (500 nL)
and ethyl acetate (120 nlL) were added thereto. The resulting precipitate
was col | ewoedodnp2986l t rati on and dried to 20 gi ve the ti Pca/Jemopoesnel as a.
colorless solid (3.97 g, 51 %9. The filtrate was extracted with ethyl
acetate, and the extract was dried ovge anhydrous magnesi um sul fate, then
concentrated. The residue was suspended in ethyl acetate, stirred for a
while, filtered off, and dried to further give the title conmpound (3.13
25 g, 39 %)&aml,ljjlgl\/lg (400 MHz, DMSO-d6, 8 ppm) : 1.85-1.95 (2H, m, 2.00-2.30
(6H, m, 2.75-2.85 (1H, m, 6.82 (2H, brs), 7.25 (2H, t, J=7. 2Hz) , 7.84
(1H d, J2padigzp- [8-1%i§ 13 roddthdky )dhéay(ilHs-[3)' - 8.86 (1H, d, J=5.2Hz),
9.11 (1H,7s), 9. 23 (1H s); nmass WO 2004/002986 PCT/ JP2003/ 008161 104
spect r um PESkspiroidydldhidxan?)- IS8 dt)i-drsoblenzofuran] -4-yl]purine
trans-2- (4-fluorophenyl)-8-[ 3-

oxospi r o] CHEMR| §3BenMEL ur @AC1{.3H) ppm)cyclioHddn]o0' (285 y)].p&r-i0fe 2ré 5
solution of trans-N-[4-am no-2-(4-f{!uoroph | ).-5-

pyri ni in;fIG]H-'BF'dxogp%PGFGpQZéigob@ zo$u7§nﬁl]l¥3l—'5', p=7.5Hz), 7.20-7.75

cycl ohexanel-4'sc Lde (6.89 1 ) 4N redine o (30! was
added phogg’#dﬁ'&%’ gf;(@%fggrlf gié '?_2%351?112_? ! ?4%€W%r )d’l'g)pzf ég%i?'gf'tstjas?%s"m ri ng
at 50C for136 Rours widqrnm R eRel HJAshhe@sihe M@ M xture was
cool ed down to room tenperature and concentrated in vacuo. |ce-water was
added to the residue, and the mxture was stirred for a while, then
extracted with chloroform The organic |ayer was dried over 15 anhydrous

magnesi umEsgnfpdtee, 10and concentrated in vacuo. The residue was purified by

silica gel colum chromat ograph (G300, chloroform: tetrahydrofuran = 4
1) 10 gmmaqan21q%4qsdifluorop enyl)-8-[3'-oxospiro[cyclohexane-

1,1"(3"H)-isobenzofuran]-4-yl]lpurine

'HNMR (300 MHz, DMSO-d¢, 0 ppm) : 1.75-1.88 (2H, m), 2.21-3.03
(6H, m), 3.41-3.52 (1H, br), 7.25 (2H, t, J=7.8Hz), 7.50-7.80
(5H, m), 7.82 (1H, 4, J=7.8Hz), 9.18 (1H, s); mass spectrum (ESTI)

15 : 433 (M+H)

Example 11

Trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H),1" -

cyclohexan]-4'-yl]-2-phenylpurine

20 'HNMR (300 MHz, CDCls, & ppm) : 1.50-1.90 (2H, m), 2.15-2.40
(4H, m), 3.10-3.24 (1H, m), 7.47-7.65 (3H, m), 7.77 (1lH, A4,
J=4.8Hz), 8.35-8.50 (2H, m), 8.85 (1H, d, J=5.1Hz), 8.95 (1H,

s), 9.23 (1H, s) ; mass spectrum (ESI) : 398 (M+H)

25 Example 12

Trans-2-(3-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

1(3H),1"'-cyclohexan]-4'-yl]lpurine

'HNMR (300 MHz, DMSO-d¢, O ppm) : 1.88-2.56 (8H, m), 3.38-3.50
(1H, m), 7.28-7.40 (1H, m), 7.50-7.65 (1lH, m), 7.87 (1H, 4,



conpound (hereinafter referred to as Conpound No. 13) as a colorless solid
(3.0 g, 45 %. 20 1HNWR (400 MHz, CDC13, S ppm : 1.44-2.58 (8H, m,
3. 30- 3. 50Wwo(2be4/002986 7. 19 (2H, t, J=8. 8Hz) , 7.80 (1H, aCTIRZ008bW)I¢1 8. 46
(2H, dd, J=5 . 6Hz , 8 . 8Hz) , 8.88 (1H, d, J=4.8Hz), 8.96 (1H, s), 9.18
(1H, s); mass spectrum (ESI) : 416 (MHds 25 (3) Preparation of a crystal
(Form A) of Conmpound No. 13 Tetrahydrofuran (1.5 L) was added to the
conmpound (5.0 g) obtained in the above procedure (2). The m xture was
di ssol ved gdw, d184t,i §916nQ81, a&f J‘=‘1&1H@",d1§9§l@£{‘:[ gabed 4t il Je geplyume of
t he solvent was reduced to about 30 nlL. The solution was cool ed WO
2004/ 002986, PCTLRP2003£A0816) , 4005 ((aH,09)M tepe( BHYI=),; Ragstdictrum
precipitated crystal formed upon stirring was collected by filtration to
give a col@8less dAlyst@M+H)Y Form A, 4.1 g) of Conpound No. 13. Mp.
285C- 288C (Yanagi noto Sei sakusho, MP-S3). Powder X-ray diffraction 2
Intensity(cps) 8.0 242 11.1 342 11.5 273 12.6 397 14.9 1497 16.0 808
16.2 728 E.lx7eim7 143153 18.2 430 18.5 208 19.9 482 22.3 1103

ple

Trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

1(3H),1'-cyclohexan]-4'-yl]purine

(1) Preparation of trans-N-[4-amino-2-(4-fluorophenyl)-5-
pyrimidinyl]-3-oxospiro[6-azaisobenzofuran-1(3H),1'-
100 cyclohexanel-4'-carboxamide
To a solution of trans-3-oxospirof6-azaisobenzofuran-
1(3H),1'-cyclohexane]-4'-carboxylic acid (4.96 g, 20.0 mmol)
and 2-(4-fluorophenyl)-4,5-diaminopyrimidine (3.7 g, 18.1
mmol) in pyridine (60 mL) was added
15 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
(4.5 g, 23.5 mmol) at 0°C. The mixture was stirred at room
temperature for 4 hours under a nitrogen atmosphere, and water
(500 mL) and ethyl acetate (120 mL) were added thereto. The
resulting precipitate was collected by filtration and dried to
20 give the title compound as a colorless solid (3.97 g, 51 %).
The filtrate was extracted with ethyl acetate, and the extract
was dried over anhydrous magnesium sulfate, then concentrated.
The residue was suspended in ethyl acetate, stirred for a while,
filtered off, and dried to further give the title compound (3.13
25 g, 39 %).
'HNMR (400 MHz, DMSO-ds, & ppm) : 1.85-1.95 (2H, m), 2.00-2.30
(6H, m), 2.75-2.85 (1H, m), 6.82 (2H, brs), 7.25 (2H, t,
J=7.2Hz), 7.84 (1H, d, J=5.2Hz), 8.25-8.35 (2H, m), 8.40 (1H,

s), 8.86 (1H, d, J=5.2Hz), 9.11 (1H, s), 9.23 (lH, s); mass



22.6 1187 22.9 802 23.6 365 25.2 837 25.7 223 27.5 1585 27.9 178
28.2 202 28.7 362 29.6 165 30.2 538 33.8 163 34.1 185 35.5 153 36.6
135 41. 5w04604/092986 153 45.3 178 5 The above powder XPcaypeliosHosact i on
data were neasured using an automated X-ray apparatus RINT-U tina+system
(2kW (R gaku International Corporatima). The analysis was carried 10 out
as follows: WO 2004/002986 PCT/JP2003/008161 106 X-ray source : Cu Tube
vol t age/ tube current : 40 kV/ 30 mA NMonochromator : autonated nonochromat or

CGoni onret erspectirda JEFEE) gonipehery)> Scan step @ 0.02 deg. Scan velocity :
2. 00 deg./ mn.

(2) Preparation of trans-2-(4-fluorophenyl)-8-[3-
oxospiro[6-azaisobenzofuran-1(3H),1’'-cyclohexan]-4"'-

5 yllpurine

To a solution of trans-N-[4-amino-2-(4-fluorophenyl)-5-

pyrimidinyl]-3-oxospiro[6-azaisobenzofuran-1(3H),1"'-
cyclohexane]-4'-carboxamide (6.89 g, 15.9 mmol) in pyridine
(100 mL) was added phosphorus oxychloride (2.3 mL, 24.6 mmol)

10 at 0°C. After stirring at 50°C for 16 hours under a nitrogen
atmosphere, the reaction mixture was cooled down to room
temperature and concentrated in vacuo. Ice-water was added to
the residue, and the mixture was stirred for a while, then
extracted with chloroform. The organic layer was dried over

15 anhydrous magnesium sulfate, and concentrated in vacuo. The
residue was purified by silica gel column chromatography
(C-300, chloroform : tetrahydrofuran = 4 : 1) to give the title
compound (hereinafter referred to as Compound No. 13) as a
colorless solid (3.0 g, 45 %).

20 'HNMR (400 MHz, CDCls;, & ppm) : 1.44-2.58 (8H, m), 3.30-3.50
(1H, m), 7.19 (2H, t, J=8.8Hz), 7.80 (1H, d, J=4.8Hz), 8.46 (2H,
dd, J=5.6Hz, 8.8Hz), 8.88 (1H, d, J=4.8Hz), 8.96 (1H, s), 9.18

(1H, s); mass spectrum (ESI) : 416 (M+H)

25 (3) Preparation of a crystal (Form-A) of Compound No. 13
Tetrahydrofuran (1.5 L) was added to the compound (5.0 g)
obtained in the above procedure (2). The mixture was dissolved
by heating under reflux, and concentrated until the volume of

the solvent was reduced to about 30 mL. The solution was cooled



D vergence slit : 1 deg. Scattering slit : 1 deg. Receiving slit : 0.15
mnm 10 Determ nation tenperature : 5C to 40C (4) Preparation of a crystal
(Form B) wbD 20owmpeesad No. 13 The crystal (Form A, 4.6 gpcobrzioseed1s6n the
above procedure (3) was added to tetrahydrofuran (1.5 L), and the m xture
was 15 di ssol ved by heating under ref 105x. The solution was then cooled to
0C, and a solution of maleic acid (1.33 g) in ethanol (10 n) was added
thereto. After the solvent was concentrated in vacuo, the residue was
washed wi te sobyl tempenttute, Gine the Preedpd thbed 8}yetaPorpamnd S 13. 20
The maleate (6. 0 g) was suspended in water (300 ml) , and the suspension
was vi gor 64 igG Ve godi ecded b fpdtaatienf or gi¥ehnubiorIbes @St idng

precipitate was collected by filtration to give a colorless crystal

( For m B, igﬂ’r&‘)'}\of @nﬂﬁuﬁﬁlﬁ?ﬂ‘%ﬁd Mop. 1B46C- 252C (Yanagi not o Sei sakusho,
MP-S3). 2 4/.0 [JP2003/ 008161 107 Powder X-ray diffraction
2 | ntensi '?Iy ép?%% gggiﬁé F‘%‘?%g’ﬂ%t?o etgakiysho 1 MA-$3B8. 14.4 413 15.0

1408 16.0 457 16.1 528 16.9 795
Powder X-ray diffraction

26 Intensity(cps)
8.0 242
11.1 342
115 273
12.6 397
14.9 1497
16.0 808
16.2 728
17.7 1435
18.2 430
18.5 208
19.9 482
22.3 1103
22.6 1187
229 802
23.6 365
25.2 837
25.7 223
27.5 1585
279 178
28.2 202
28.7 362
29.6 165
30.2 538
33.8 163
34.1 185
35.5 153
36.6 135
41.5 147
41.6 153
45.3 178

The above powder X-ray diffraction data were measured
using an automated X-ray apparatus RINT-Ultima+system (2kW)
(Rigaku International Corporation). The analysis was carried

10 out as follows:



17.2 1550 17.7 285 19.4 332 19.7 403 20.2 755 22.4 367 22.6 473 23.1
613 23.2 520 24.9 245 26.1 2600 26.5 695 27.1 527 27.8 657 28.3 488
28. 8 457 wP20@/3B6 30.3 350 31.7 250 32.0 333 48.8 PCTIPhw3/aiove X-ray
diffraction data were neasured under the sanme conditions as in Exanple 13
(3) except that the tube current 5 wamechanged to 40 mA. (5) Preparation
of a crystal (FormC) of Conpound No. 13 The crystal (Form A 680 ng) of
Conmpound No. 13 obtained in the above procedure of (3) was suspended in
water (35 nm). Gafhesushensi@n was stirred while heated under ref |ux for
15 WO 2004/ 002986 PCT/JP2003/008161 108 hours, and the resulting

preci pitate was'ubd |vecttethdftube current : 40 kV/30 mA

Monochromator : automated monochromator
Goniometer : wide angle goniometer

5 Scan step : 0.02 deg.
Scan velocity : 2.00 deg./min.
Divergence slit : 1 deg.
Scattering slit : 1 deg.
Receiving slit : 0.15 mm

10 Determination temperature : 5°C to 40°C

(4) Preparation of a crystal (Form-B) of Compound No. 13
The crystal (Form-A, 4.6 g) obtained in the above procedure

(3) was added to tetrahydrofuran (1.5 L), and the mixture was

15 dissolved by heatingunder reflux. The solution was then cooled
to 0°C, and a solution of maleic acid (1.33 g) in ethanol (10
ml) was added thereto. After the solvent was concentrated in
vacuo, the residue was washed with ethyl acetate to give a
maleate (6.0 g) of Compound No. 13.

20 The maleate (6.0 g) was suspended in water (300 ml), and
the suspension was vigorously stirred at room temperature for
9 hours. The resultingprecipitate was collected by filtration
to give a colorless crystal (Form-B, 4.4 g) of Compound No. 13.
M.p. 246°C-252°C (Yanagimoto Seisakusho, MP-S3).

25



filtration to give a colorless crystal (FormC, 650 ng) of Conmpound No.
13. Mp. 267C 270C (Mettler hot stage FP82). 5 Powder X-ray diffraction
219 I nt ersDt29@4ap2986 9.7 652 11.6 328 12.6 375 13.3 90TT/IRP20020@38t 15.5
692 15.9 787 18.3 3808 18.7 1475 18.9 798 19.5 337 19.8 927 20.2
1453 21.2 705 23.9 733 24.7 4958 273 400 25.6 1140 25.9 538 26.6
390 27.1 668 27.3 375 28.3 2590 28.7 2395 29.9 805

Powder X-ray diffraction

26 Intensity(cps)
9.5 447
10.8 1197
13.8 243
14.1 438
14.4 413
15.0 1408
16.0 457
16.1 528
16.9 795
17.2 1550
17.7 285
19.4 332
19.7 403
20.2 755
224 367
226 473
23.1 613
23.2 520
249 245
26.1 2600
26.5 695
271 527
27.8 657
28.3 488
28.8 457
29.8 438
30.3 350
31.7 250
32.0 333
48.8 277

The above X-ray diffraction data were measured under the
same conditions as in Example 13(3) except that the tube current

5 was changed to 40 mA.

(5) Preparation of a crystal (Form-C) of Compound No. 13
The crystal (Form-A, 680 mg) of Compound No. 13 obtained
in the above procedure of (3) was suspended in water (35 mL).

10 The suspension was stirred while heated under reflux for 15



31.4 927 32.2 363 34.0 393 41.1 378 43.7 330 The above X-ray
diffraction data were neasured under the sane conditions as in Exanple
13(3). 10wOepodRegsar ati on of a crystal (Form C) of ConpecmdPXo3/0@36M0O
2004/ 002986 PCT/ JP2003/008161 109 (Alternative nmethod of the procedure
(5)) (6-1) 2-Propanol (20 nL) and 1N ampdeous potassi um hydroxide (2.6 nl)
wer e successively added to Conpound No. 13 (1.0 g) at O0C, followed by
stirring at the same tenperature for 30 mnutes. 5 After dropw se addition
of 0.15N Mpdumchl anidc ahed £@8ultinyo préeipeestéoryss! WéLibctde ngsul ting
precipitate was collected by filtration, and then dried to give a

col or | ess f3ditiratdpm toangivel (a (6o RYrIties sorydt&B8QFomn-abt s50ethggb@me was
suspended jn i N hydrochloric acid (10 nm.), and the suspension was stirred
at  room FQW@%%@']‘ d83-12 hours. The resulting precipitate was collected

by filtratjon LV ol.orless crystal (FormC 290 ng) of Conpound No.
13. 15 Thy ol P%\fhégzgor%o{yﬁ%%}%ﬁ eﬂéﬁéﬂ ERBD) di ng to the procedure
descriped in Exanple 6. Exanple 14

Trans- 2- (2-fl uorophenyl ) - 8-[ 3- oxospi r o[ 4- azai sobenzof uran- 20

1(3H), 1" - cycl ?Dhexang] -4' - I]Buri ne 1HNMR (300 MHz, CDC13, S ppm :

1.60-1. 90 (2H, °r‘?‘)d,e" TTRY-BIMegUon 6H, ), 2.97-3.10 (1H, m, 7.20-7.45 (6H,
m, 7.45- 263 (2H

26 Intensity(cps)
9.7 652
11.6 328
12.6 375
13.3 907
14.2 638
15.5 692
15.9 787
18.3 3808
18.7 1475
18.9 798
19.5 337
19.8 927
20.2 1453
21.2 705
23.9 733
247 4958
25.3 400
25.6 1140
25.9 538
26.6 390
271 668
27.3 375
28.3 2590
28.7 2395
29.9 805
314 927
32.2 363
34.0 393
411 378
43.7 330

The above X-ray diffraction data were measured under the

same conditions as in Example 13(3).

10 (6) Preparation of a crystal (Form-C) of Compound No. 13



m, 7.93 (1H, d, J=7 .8Hz) , 8.12 (1H, t, J=7 .8Hz) , 8.92 (1H d,
J=4.5Hz), 9.28 (1H, s); mass spectrum (ESI) : 416 (M+H) 25 Exanple 15

Tr ans- 2- (Rp2edidokaser ophenyl ) - 8- [ 3- oxospi r o[ 4- azai sobenzofTUP2003/0¢836)

1' -cycl ohexan] -4' -yl ] purine 1HNVR (300 MHz, CDC13, 8 ppn) : 1.58-2.60 (8H,
m, 3.10-3.80 WO 2004/ 002986 PCT/JP2008J9008161 110 (1H, m, 6.84-7.14 (2H,
m, 7.78 (1H, d, J=4.8Hz), 8.17 (1H, dd, J=8.4Hz, J=14.8Hz), 8.87 (1H, d,
J=4.8Hz), 8.94 (1H, s), 9.20 (1H, s); nass spectrum (ESI) : 434 (MtH) 5
Exanpl e 16 Tr ars-taribtidwe madesy | of Scile3-prousdad @] S-=ppi sobenzof ur an-
1(3H), 1" -cycl ohexan]-4' -yl ] purine [|HNVR (300 MHz, DVSO-d6, S ppm :

1. 80- 2. 60 (68H,) m) 2-Propagoas(2¢ 1+,) @nd 1N2aqidedds (Rétasdiun . BldfdsH del,
J=4.2Hz), 8.38-8.54 10 (2H, m), 8.84 (1H, d, J=4.2Hz), 9.07(2H, s) , 9.10
(2H, s) ; (fadsmldpdere (FH¢ESTIive iy @ddadHE oEiemprend Ny didar it Oog) aft

Trans-2- (2,0a-di fluorophenyl)-8- 15 ]

[ 3- ox0spi %O?Gd%%%@dﬁﬁ¥g%nﬂ afthe sape tempexatire fqr BAIRIHEEgSL)
Vor ki ng up dyy ; adlmigﬁi 3 e _af .

trans- 3- oxos% r (@ngg'ggﬁg%gg%%%%ﬁrgﬁ- 1 })f'd?%fgﬂsl&?é')?aﬁé’]lg §20 B hdR 1 i ¢
aci d (24. @p@ r8dcti AL b, ¢ReOrdSylti ipit

di f1 uor ophenyl) -4, 5-di am nopyri m di ne (19%121g é),reé:?lpr:hrglt)e, Watshceorlelei/c\mgcsed

obt ai ned fiye ftillttratdompound ¢hehetpatietor §{e6r£hkd or BSs £SO Ny  17)
as a colorless solid (11.3 g, 30 %9. 1HNVR(300 MHz, DVBO d6, S ppm :
1.83-2.02“@9H, m, 3.38-3.49 (1H, br), 7.31-7.48 (2H, m, 7.78-7.92 (2H,
m, 8.88 (1H, d,

10 (6-2) The solid (380 mg) obtained above was suspended in 1N
hydrochloric acid (10 mL), and the suspension was stirred at
room temperature for 12 hours. The resulting precipitate was
collected by filtration to give a colorless crystal (Form-C,

290 mg) of Compound No. 13.
15
The following compounds were prepared according to the
procedure described in Example 6.

Example 14

Trans-2-(2-fluorophenyl)-8-[3-oxospiro[4-azaisobenzofuran-

20 1(3H),1'-cyclohexanel-4'-yl]purine

'HNMR (300 MHz, CDCl;, & ppm) : 1.60-1.90 (2H, m), 2.10-2.50
(6H, m), 2.97-3.10 (1H, m), 7.20-7.45 (6H, m), 7.45-7.63 (2H,
m), 7.93 (1H, 4, J=7.8Hz), 8.12 (1H, t, J=7.8Hz), 8.92 (1H, 4,
J=4.5Hz), 9.28 (1H, s); mass spectrum (ESI) : 416 (M+H)

25
Example 15

Trans-2-(2,4-difluorophenyl)-8-[3-oxospiro[4-

azaisobenzofuran-1(3H),1'-cyclohexan]-4'-yl]lpurine

'HNMR (300 MHz, CDCls, & ppm) : 1.58-2.60 (8H, m), 3.10-3.80



25 J=4.9Hz), 9.19 (2H, s); mass spectrum (ESI) : 434 (MtH) (2) Preparation
of a crystal (FormA) of Conpound No. 17 Ethanol (390 nL) was added to
Conpound Wo0.2004700¢B69 g) obtained in the above procedurePCINP200B@OSIEXT Ur €
was di ssol ved WD 2004/ 002986 PCT/JP2003/008161 111 by heating under ref
lux, and concentrated until the volunetiof the solvent was reduced to 120
nm.. The solution was cooled down to roomtenperature, and stirred for 12
hours. The resulting precipitate was collected by filtration to give a

col orl ess (15,cmyst &l. 8¢Far ®uA( 28, 6my) »f 7&oppound, No-4ALBuM p.g . 46HG1770C
(Mettler hot stage FP82). Powder X-ray diffraction 2 Intensity(cps) 9.1
387 14.39448J=854Hz159=1468821158.817( PH263, J84 OBHAN7 8 18 Y 130,55)18. 8 933

.1 1002 .3.1582 19.7 628 21.0 287 21.8 583 22.3 303 22.9 997
53.7 407 92%%2%458 s); mass spectrum (ESI) : 434 (M+H)

5 Example 16

Trans—z—(4-f1uorophenyl)—8-[3-oxospiro[5-azaisobenzofuran-

1(3H),1"-cyclohexan]-4'-yl]lpurine

'HNMR (300 MHz, DMSO-d¢, & ppm) : 1.80-2.60 (8H, m), 2.96-3.48
(1H, m), 7.22-7.42 (2H, m), 7.81 (1H, 4, J=4.2Hz), 8.38-8.54
10 (2H, m), 8.84 (1H, 4, J=4.2Hz), 9.07(2H, s), 9.10 (2H, s); mass

spectrum (ESI) : 416 (M+H)

Example 17

Preparation of Trans-2-(2,5-difluorophenyl)-8-

15 [3—oxospiro[6—azaisobenzofuran—1(3H),1'—cyclohexan]—4'—

yvllpurine
(1) Working up in the same manner as Example 13 by use of
trans-3-oxospiro[6—azaisobenzofuran-l(3H),1'-cyclohexane]—
4’ -carboxylic acid (24.0 g, 97.1 mmol) and 2-(2,5-
20 difluorophenyl)-4,5-diaminopyrimidine (19.4 g, 87 mmol),
there was obtained the title compound (hereinafter referred to
as Compound No. 17) as a colorless solid (11.3 g, 30 %).
'HNMR (300 MHz, DMSO-ds, & ppm) : 1.83-2.02 (8H, m), 3.38-3.49
(1H, br), 7.31-7.48 (2H, m), 7.78-7.92 (2H, m), 8.88 (14, 4,

25 J=4.9Hz), 9.19 (2H, s); mass spectrum (ESI) : 434 (M+H)

(2) Preparation of a crystal (Form-A) of Compound No. 17
Ethanol (390 mL) was added to Compound No. 17 (3.9 g)

obtained in the above procedure (1). The mixture was dissolved



24.6 518 24.8 802 25.3 368 26.0 270 27.7 278 28.4 365 29.1 245 29.6
243 31.0 393 33.3 235 33.7 175 36.7 192 38.2 162 The above powder
X-ray di fwpaoctimesdat a were neasured in 10 the sanme nmamOEIPAR3/MOEA6P] €
13(3). WD 2004/002986 PCT/JP2003/008161 112 (3) Preparation of a crystal
(Form B) of Conpound No. 17 2-Propanali1(10 nL) and 1N aqueous potassium
hydroxide (1.2 nmlL) were successively added to Conpound No. 17 (500 ng) at
0C, 5 followed by stirring for 30 mnutes. After dropw se addition of

0. 15N hydpgchbatifgaghdef M fMdx, R BbitBherRsdf Hﬁi:hl@rthét\}d:lﬁﬁfé fogr 30
m nutes. The resulting preci pltate was collected by filtration to give a

col or | ess threysd Byerl Ewan Bedl88a ) 126 mIConmraensb INot 1 drf waﬁboch)edabﬁﬁ 227C

(Mettler hot stage FP82). Powder X-ray diffraction 2 Intensity(cps) 10.2

103 11. 5tpopoom2temp@Bature, and stirred for 12 hours. The resulting
precipitate was collected by filtration to give a colorless

5 crystal (Form-A, 3.6 g) of Compound No.l7.

M.p. 265°C-270°C (Mettler hot stage FP82).

Powder X-ray diffraction

26 Intensity(cps)
9.1 387
14.3 448
15.2 155
16.6 1155
17.2 263
18.0 1147
18.3 315
18.8 933
191 1002
19.3 1582
19.7 628
21.0 287
21.8 583
22.3 303
229 997
23.7 407
24.2 428
246 518
24.8 802
25.3 368
26.0 270
27.7 278
284 365
291 245
29.6 243
31.0 393
33.3 235
33.7 175
36.7 192
38.2 162

The above powder X-ray diffraction data were measured in

10 the same manner as Example 13(3).



13.3 105 14.8 202 15.5 153 16.4 137 16.9 110 18.2 212 18.9 92 19.0
122 19.3 82 19.4 80 20.1 247 20.2 213 21.5 113 23.3 282 25.3 57
25.9 368 wDPeI@/00298626. 9 102 27.2 203 27.6 338 27.9 8BCTAB2M3/6@16130. 4 70
31.6 55 32.0 70 33.2 58 WD 2004/002986 PCT/JP2003/008161 113 The above
powder X-ray diffraction data were neag@red under the same conditions as
Exanple 13(3). 5 The foll ow ng conpounds were prepared according to the

(3) Preparation of a crystal (Form-B) of Corhpound No. 17
2-Propanol (10 mL) and 1N aqueous potassium hydroxide (1.2
mL) were successively added to Compound No. 17 (500 mg) at 0°C,
5 followed by stirring for 30 minutes. After dropwise addition
of 0.15N hydrochloric acid (10 mL), the mixture was further
stirred for 30 minutes. The resulting precipitate was collected
by filtration to give a colorless crystal (Form-B, 390 mg) of
Compound No. 17.

10 M.p. 223°C-227°C (Mettler hot stage FP82).

Powder X-ray diffraction

20 Intensity(cps)
10.2 103
11.5 292
12.6 708
13.3 105
14.8 202
15.5 153
16.4 137
16.9 110
18.2 212
18.9 92
19.0 122
19.3 82
19.4 80
20.1 247
20.2 213
215 113
23.3 282
25.3 57
25.9 368
26.3 75
26.9 102
27.2 203
27.6 338
27.9 83
28.1 68
30.4 70
31.6 55
32.0 70
33.2 58




procedure described in Exanple 6. Exanple 18

Trans- 2- (5-chl oro- 2-f | uorophenyl ) - 8-[ 3- oxospi r o[ 6- aza-

i sobenzofwpane41qo2dp, 1' - cycl ohexan] -4' -yl ] purine 10 ' HNMRCTA®D0BMIBI161CDCL3, b
ppnm) : 1.70-1.95 (2H, m, 2.20-2.60 (6H, nm, 3.20-3.40 (1H, m, 7.10-7.30
(1H, m, 7.40-7.55 (1H m, 7.78 (1H;14, J=5.1Hz), 8.10-8.25 (1H n), 8.87
(1H, d, J=5. 1Hz) , 8.93 (1H, s) , 9.27 (1H, s) ; mass spectrum (ESI)

450 (M+H) 15 Exanple 19

Trans- 8- [ 5-fl uor o- 3- oxospi r o[ 6- azai sobenzofuran-1(3H), 1' -

cycl ohexan] -4' -yl ]-2-phenyl purine 1HNWVR (300 MHz, DMSO d6, S ppm
1.90-2.06 (2H, the,aBo¥8- Bow8eBOX {4kl alffPadPidniBatdHvefd, m8as8rdda4S5 (1H,
m, 7.42-7.56 (3H, m , 7.70 (1H, d, J=3.3Hz) , 8.44 (2H, dd, J=7 .8Hz ,
J=1. 8Hz) ,uBd8f théHsam¢, cOnd2t{dhk a¥; Eramplepdd(Bum (ESI) : 416 (MH)
Exanpl e 20 25 Trans-8-[5-fl uoro-3-oxospiro[ 6-azai sobenzofuran-1(3H), 1" -
cycl ohexan] -4' -yl ]-2-(2-fluorophenyl)purine 1HNVR (400MHz, DVMSO-d6, b ppm
©1.90-2.70 (8H,. m, 3.08-3.60 (1H m, 7.24-7.42 (2H, . 7.32-% 60 (1H,
M, 7.%9 (1H, s¥he Bobhowing qopouRds gieke Erepayed goperding Ip thess
spectrum WO 2004/ 002986 _PRCT/.JP200Q3/ 6 114 (ESI) : 434 (M+H) Exanpl e
21 Transpf9ffaﬂysi%F&%F&g%gn§P)g%?%g§%Iédro-3-oxo- 5
spiro[6-a§§5§%$gn§gfuran-l(3kb,1'-cyclohexan]-4'-y|]purine 1HNVR (400 MHz,
DMSO-d6, S pp - 1.90-2.06 (2H, n), 2.06-2.60 (6H m , 3.16-3.50 (1H, m
, 7.14-7. 3@ahiH2 -k -chlo20~2-42ubtbphenyl) -8-[3-oxospiro[6-aza-

isobenzofuran-1(3H),1l'-cyclohexan]-4'-yl]lpurine

10 'HNMR (300 MHz, CDCl;, § ppm) : 1.70-1.95 (2H, m), 2.20-2.60
(6H, m), 3.20-3.40 (1H, m), 7.10-7.30 (1H, m), 7.40-7.55 (1H,
m), 7.78 (1H, 4, J=5.1Hz), 8.10-8.25 (1H, m), 8.87 (1lH, 4,
J=5.1Hz), 8.93 (1H, s), 9.27 (1H, s); mass spectrum (ESI) : 450
(M+H)

15
Example 19

Trans-8-[5-fluoro-3-oxospiro[6-azaisobenzofuran-1(3H),1"-

cyclohexan]-4'-yl]-2-phenylpurine

"HNMR (300 MHz, DMSO-ds, & ppm) : 1.90-2.06 (2H, m), 2.10-2.28
20 (4H, m), 2.29-2.45 (2H, m), 3.35-3.45 (1H, m), 7.42-7.56 (3H,
m), 7.70 (1H, 4, J=3.3Hz), 8.44 (2H, 44, J=7.8Hz, J=1.8Hz), 8.82

(1H, s), 9.12 (1H, s); mass spectrum (ESI) : 416 (M+H)

Example 20

25 Trans—8—[5—f1uoro—3—oxospiro[6—aiaisobenzofuran-1(3H),1'—

cyclohexan]-4'-yl]-2-(2-fluorophenyl)purine

'HNMR (400MHz, DMSO-dg, O ppm) : 1.90-2.70 (8H, m), 3.08-3.60
(1H, m), 7.24-7.42 (2H, m), 7.42-7.60 (1H, m), 7.69 (1lH, s),

8.00-8.14 (1H, m), 8.80 (1H, s), 9.13 (1H, s); mass spectrum



m, 7.69 (1H s), 8.02-8.18 (1H, m, 8.79 (1H, s), 9.12 (1H, s); nmass
spectrum (ESI) : 459 (M+H) 10 Exanple 22

Tr ans- 2- cWbapeH®2988' - oxospi r o[ cycl ohexane-1,1"' (3' H) - PCT/JP2003/008161

i sobenzofuran]-4-yl]purine 1HNWR (300 MHz, DVMBO-d6, S ppm) : 1.73-1.82
(2H, m, 1.96-2.20 15 (4H, m, 2.23-21483p (2H, m, 3.14-3.32 (1H, m,
7.56-7.65 (1H, m , 7.76-7.87 (3H m , 8.82 (1H, s) ; mass spectrum (ESI)
. 355, 357 (MtH) Exanple 23 20 Preparation of trans-2-(6-f

| uoropyri digr2-y! h38- [Him

oxosplro[gychhexane g 1 23 H) -i sobenzof uran]-4-yl]purine (1) Preparation
of trans-2-chl oro- 8- [3'

oxospiro[ cycl ohexane-1,1' (3' H)-i sobenzofuran] -4-yl]-7- (2-
trinethyIEkhmpéehGiynethyl)purine 25 To a solution of trans-2-chloro-8-[3' -
oxospi ro[ cycl ohexane- 1, i H) -i sobenzofuran]-4-yl]purine (205 ng, O0.49
ol ) i n HEABRShRH{ 8r ArAifupEoRheNyRE) p8adHag1uoro-3-oxo-

2-(tri ]

sodi u ygP J : 00253

PCT/ JP200 1 at 50C for 3 ed to,r

t enper at u?{g@}?}g @0%% hhgﬁabtﬁ e@n?? écetjat zaa%do?Na(?zg'*P ml)he O?églrzu 8OI ayer
was washegusuggessi vely, 3é timatgr, andssat ypat ed, iy ne.. sdized 0yes,
anhydr ous sodi um sui fate, and concentrated in vacuo. The 5 residue was
purified fay,svl.boa(gdl, €p| ugmnozhg onmt OH Ay, §.FBAAH,hexgne.12ethl,

acetate = 3 : 2) to give the title conmpound (115ng, 419% . (2) Preparation
of trans-2)(6mbssospegtirdinéESIY| - §5p3(M+H)

10

Example 22

Trans-2-chloro-8-[3'-oxospiro[cyclohexane-1,1"(3'H)-

isobenzofuran]-4-yl]lpurine

'MNMR (300 MHz, DMSO-ds, & ppm) : 1.73-1.82 (2H, m), 1.96-2.20
15 (4H, m), 2.23-2.35 (2H, m), 3.14-3.32 (1H, m), 7.56-7.65 (1H,
m), 7.76-7.87 (3H, m), 8.82 (1H, s); mass spectrum (ESI) : 355,

357 (M+H)

Example 23

20 Preparation of trans-2-(6-fluoropyridin-2-yl)-8-[3"'-

oxospiro[cyclohexane-1,1"(3'H)-isobenzofuran]-4-yl]purine

(1) Preparation of trans-2-chloro-8-[3'-
oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-yl]-7-
(2-trimethylsilylethoxymethyl)purine

25 To a solution of trans-2-chloro-8-[3"-
oxospiro[cyclohexane-1,1" (3'H)-isobenzofuran]-4-yl]purine
(205 mg, 0.49 mmol) in dimethylformamide (5 mL) were added
2-(trimethylsilyl)ethoxymethyl chloride (0.12 mL, 0.59 mmol)

and 60% sodium hydride (30 mg, 0.75 mmol). The mixture was



10 oxospiro[cycl ohexane-1, 1" (3" H)-isobenzofuran]-4- yl]purine To a solution
of trans-2-chloro-8-[3"-

oxospi r o[wochetmwzesae- 1, 1' (3' H) - i sobenzof uran] - 4-yl ] - 7- ( PCT/IP2003/008161
trinmethyl silylethoxynmethyl)purine (100 ng, 0.21 nmol) in 15 toluene (2 nl)
were added 6-fluoro-2-trinmethyl- stannpbpyridine (80 ng, 0.21 mmol) and
[1,1 - bis(diphenyl phosphino)ferrocene]palladium (Il |) dichloride (17 ng,
0.02 mml ). The m xture was stirred under ref lux at 120C for 15 hours

under a niskhieged AdTsIPbersr Af Bak st heobsaet it@,nx%%nﬁctlelr@e%t\e@%p%q{ded to
roomtenperature, it was diluted with ethyl acetate and water. The organic

| ayer was didsited witthcesbiylebhygewntbh aatiewatad. saths aimsthibic Nesyelr et over
anhydr ous nmagnesi um sul fate, and then concentrated in vacuo. The residue
was purif Waghied suceesseely oridin valteonand gradpina tzsl pEigeo, dhtx@myer et hyl
acetate=2 : 3) to give the title conpound (67 ng, 59 %. |IHNMR (300 MHz,
CDC13, S dropsgmodigun (syliafe. pang. cofrentyiatey im yecyos2 (The

320 TRy mebfasl ds *GubaBish e ShaalaladiirbeSinds ot e sraprin; ©
comounds Sere i iskTiy bk RS ATeEy D) el ua bt AT ciaid 2012
23. Exanpl(@ 13tg,Truanyg-2- (2-furyl)-8-[3' - oxospi ro[ cycl ohexane-1,1' (3' H) -
i sobenzofuran]-4-yllpurine 1HNVR (300 MHz, CDC13 b ppn) : 1.73-1.85 (2H,
m, 2.25-2.47(6H, 10 n), 3.40-3.48 (1H, m, 6.64-6.66 (1H m, 7.35 (1H,
d. J:3'5H%£3 Preparation of tfans—z—(6—fluoropyridine-2—yl)—8—[3'—
10 oxospirolcyclohexane-1,1'(3'H)-isobenzofuran]-4-
yvl]purine
To a solution of trans-2-chloro-8-[3"'-
oxospiro[cyclohexane-1,1"' (3'H)~-isobenzofuran]-4-y1]-7-(2-
trimethylsilylethoxymethyl)purine (100 mg, 0.21 mmol) in
15 toluene (2 mL) were added 6-fluoro-2-trimethyl-
stannylpyridine (80 mg, 0.21 mmol) and [1,17-
bis(diphenylphosphino)ferrocene]palladium(II) dichloride (17
mg, 0.02 mmol). The mixture was stirred under reflux at 120°C
for 15 hours under a nitrogen atmosphere. After the reaction
20 solution was cooled to room temperature, it was diluted with
ethyl acetate and water. The organic layer was washed
successively with water and saturated brine, dried over
anhydrous magnesium sulfate, and then concentrated in vacuo.
The residue was purified by silica gel column chromatography
25 (C-300, hexane : ethyl acetate=2 : 3) to give the title compound
(67 mg, 59 %).
'HNMR (300 MHz, CDCl;, 8 ppm) : 1.67-1.95 (2H, m), 2.15-2.36
(6H, m), 3.40-3.52 (1H, m), 7.03-7.11 (1H, m), 7.42-7.63 (3H,

m), 7.87 (1H, 4, J=7.5Hz), 8.04 (1H, q, J=7.7Hz), 8.56 (1H, d,



7.43-7.55 (2H, m, 7.60-7.68 (2H, m, 7.89 (1H, d, J=7.6Hz), 9.16 (1H, s),
11.17 (1H, s); nmass spectrum (ESI) : 387 (M+tH) Exanple 25 15
Tr ans- 2- (WO004/H2986) - 8- [ 3- oxospi r o[ 6- azai sobenzof uran- PCT/JP2003/008161
1(3H),1' -cycl ohexan] -4' -yl ] purine 1HNWR (300 MHz, CDCl13, S ppm :
1.70-1.82 (2H, m, 2.05-2.35 (6H, nm),118. 13-3.22 (1H, n), 6.66 (1H d,
J=2.5Hz), 7.26-7.32 (1H, m , 7.55 (1H, d, J=8. 5Hz) , 7.79 (1H, d, J=5.
OHz), 8.24 (1H, 20 d, J=8. 5Hz) , 8.69 (1H, s), 8.85 (1H, d, J=5 .0OHz) ,
9.00 (1H, 397. 7H%)179(iH ($H, §ﬁ551§DQQUHP”b&E$|)mas§3§pé&%fmmEN§ﬁpje 26
Preparation of trans-6-(4-fluorophenyl)-2-[3
oxospi r o] ey diveEdne- 1, 1' (3' H) - i sobenzof uran] - 4 yI ]i m dazo[ 4, 5- b] pyri di ne
(1) Preparation of 2-am no-5-(4-fluorophenyl)-3- nitropyridine To a
suspension of 2 -amino- 5 -brono- 3 -nitropyridine (2.2 WO 2004/002986
PCT/ JP2003/ 008161 117 10.1 nmol ) i n di net hoxyet hane (20 nL) were added
4-f| uorophenyl bb"fn&nifelégwanezlcsgpaun% YeRfopyepared according to the
t et r akj s(trl I OSphI ne aII ium.(5 ng, 0.50 nmol) and 2N aqueous
sodi umbcarpb E(ll‘reﬁx‘"solrgl f%?o lgﬁ%to‘ame was 5 stirred at 80C for 9
hour s U”d%.fxaﬁnﬂl'et rLQgen at rmsphere After the reaction mxture was cool ed
to roomtenperature, it was diluted with ethyl acetate to give a
preci pi t atisanghizcl 20Enrya9lleeqted dioddidd[@yabnasashed W (s gihyl acetate
and then dried to give the title conmpound (I.7/6 g, /6 %. 10 (2)
Pr epar at i drsadfenzoFudiaanii-Ho-y3-1ptafideuor ophenyl ) pyri di ne
2- Am no- 5- (4 fl uorophenyl)-3-nitropyridi ne (200 ny,

'HNMR (300 MHz, CDCl; ,0 ppm) : 1.73-1.85 (2H, m), 2.25-2.47(6H,

10 m), 3.40-3.48 (1H, m), 6.64-6.66 (1H, m), 7.35 (1H, d, J=3.5Hz),
7.43-7.55 (2H, m), 7.60-7.68 (2H, m), 7.89 (1H, 4, J=7.6Hz),

9.16 (1H, s), 11.17 (1H, s); mass spectrum (ESI) : 387 (M+H)

Example 25

15 Trans-2-(indol-5-yl)-8-[3-oxospirol[6-azaisobenzofuran-

1(3H),1'-cyclohexan]-4'-yllpurine

'HNMR (300 MHz, CDCl;, & ppm) : 1.70-1.82 (2H, m), 2.05-2.35
(6H, m), 3.13-3.22 (1H, m), 6.66 (1H, d, J=2.5Hz), 7.26-7.32
(1H, m), 7.55 (1H, 4, J=8.5Hz), 7.79 (1H, 4, J=5.0Hz), 8.24 (1H,
20 4, J=8.5Hz), 8.69 (1H, s), 8.85 (1H, 4, J=5.0Hz), 9.00 (1H, s),

9.17 (1H, s); mass spectrum (ESI) : 437 (M+H)

Example 26

Preparation of trans-6-(4-fluorophenyl)-2-[3'-

25 oxospiro[cyclohexane-1,1"' (3'H)-isobenzofuran]-4-

yvllimidazo[4,5-blpyridine

(1)Preparation of 2-amino-5-(4-fluorophenyl)-3-
nitropyridine

To a suspension of 2-amino-5-bromo-3-nitropyridine (2.2



0.86 mml) was suspended in a m xture of nethanol (5 nL) , ethyl acetate
(5 m) , tetrahydrofuran (5 nL) and triethylamne (2 nL) . 15 After

addi ti on wb 2008960psk| adi um carbon (100 ng), the m xture PEAGPHB/MISKRE at room
tenperature for 1.5 hours under a hydrogen atnosphere. The reaction

m xture was filtered, and the filtratgywas concentrated in vacuo. The
residue was purified by silica gel colum chromatography (C 300,
chloroform: 20 nethanol =50 : 1) to give the title conmpound (76 ng, 44 %

as a whitg salg.d. @holBr epas atdiget¥oxyethane (20 mL) were added

trans- N- (Z-am no-5- (4-fluorophenyl) - 3-

pyri dyl ] - 3 —-fiuespipheiimpdodmxane- 1lad¢id3' HY4i.8abenzef ur anB- 125 4nneAr)hoxani de
To a solution of 2,3-diam no-5-(4-fluorophenyl)pyridine (76 ng, 0.37 nmol)
and tr ans-t& tmakdsy{ihmijphesiydipheapdhing ) pe 1013t ddun $5B86mof Or-&9) muek hranskyl i ¢
acid (92 , 0.37 mol) in pyridine (1 nL) was added WO 2004/ 002986

PCT/ JP20030egveous] $8diupacathenale Ha HEprapt 0 mlet hThe drbskiy ivde

hyd | orid 6 00,45 1) .. T i Xt, ti d at
Pyt o0l ord e kP e Or 8 e IEE T VSRS LSS DO,
vacie At L0, LS U AR HUTMGRIREE S0 ST

was dried pviert N M nRsd s Wd ditve RPrSipadtal afhidh Va0, The
resi due was further washed with ethyl acetate and then dried to give the

title conuamiiceqtER byntfildrionl0 Wabhdd epaiatd iy lofacetate and then
trans-6-(4-fl uorophenyl)-2-[3" -
oxospi r o] dmleshdoagd-ve thes' tHtlie gampome 4] -7 9/l 16riddazo[ 4, 5- b] pyri di ne
10
(2) Preparation of 2,3-diamino-5-(4-fluorophenyl)pyridine
2-Amino-5-(4-fluorophenyl)-3-nitropyridine (200 mg,
0.86 mmol) was suspended in a mixture of methanol (5 mL), ethyl
acetate (5mL), tetrahydrofuran (5 mL) and triethylamine (2 mL).
15 After addition of 10% palladium carbon (100 mg), the mixture
was stirred at room temperature for 1.5 hours under a hydrogen
atmosphere. The reaction mixture was filtered, and the
filtrate was concentrated in vacuo. The residue was purified
by silica gel column chromatography (C-300, chloroform

20 methanol=50 : 1) to give the title compound (76 mg, 44 %) as

a white solid.

(3) Preparation of trans-N-[2-amino-5-(4-fluorophenyl)-3-
pyridyl]-3'-oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-
25 4-carboxamide
To a solution of 2,3-diamino-5-(4-fluorophenyl)pyridine
(76k mg, 0.37 mmol) and trans-3'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-carboxylic acid (92 mg, 0.37 mmol)

in pyridine (1 mL) was added



To a solution of trans-N-[2-am no-5-(4-fluorophenyl)-3- 15
pyridyl]-3"-oxospiro[cycl ohexane-1,1" (3" H)- isobenzofuran]-4-carboxam de
(130 ng, WORW00amwedsy i n pyridine (4 nL) was added phospireTug203/9@héiori de
(0.15 nm, 1.5 mmol). The mxture was stirred at 50C for 16 hours. After
the reaction mxture was cooled tqQ roggtenperature, it was concentrated
in 20 vacuo. Aqueous anmonia was added to the residue, and the m xture was
extracted with chloroform The organic layer was dried over anhydrous

magnesi umisylst gt the tARA HAMSPHIpAN9 3i- 'éth‘:{ﬂ@é%boﬁhﬁnﬁ%@ FHRIANRR UNH I ed by
preparative thin-layer chromatography (chloroform: nethanol =10 : 1) t

gi ve the t(istlmg, 5 4canmeund (Bt mixt32e Was étMPeﬂ%ﬁﬁr%h,te@@k&tlﬁ:eppm
1.75-2.09 (2H, m, 2.23-2.75 (6H n), 3.63 (1H, brs), 7.00-7.69 (7H, m,
7.88 (1H, for 23d7ovkE)un@ 2R @iMroges) atBo5ghete, and)cor@rkridiedl [ibH, br)
, mass spectrum (ESI) : 414 (M:H) WO 2004/ 002986 PCT/JP2003/008161 119
Exanpl e 2¥af8ns- fF?H#%‘b’ﬁfh‘é | Jabur Bt seyerHEes @@ A deprdrmadie

1( 3H)’ nhg%l)c hexaﬁ%ﬁi I M daz u(#e WasbLQ}éE‘ggitgg w:?tlfxlgth ”gcré aL'i:pe in the

sane
{fane- %%Sekégmcmgéé%r#gﬁzo% SR s BT Lo
ml ),  tkeecdRseRbLatagdid bactbt | @rrﬁé)mé%liade(xb@é @u&@efhfe%rwaﬁﬁ@a radd o 10
as Conpound No. 27) as a colorless solid (7.4 g, 34 %9. 1HNWR (400 MHz,
DVSO- d6, @&thyl) acetat@ 2an80 théh, dnied2t80gBvé8thd HH t 19 ,compdmé 3(13(22H, m,
7.61 (1H, d, J=7.2Hz), 7.76-8.02 (2H, m, 7.85 (1H, d, J=4 .8Hz) , 8.08
(1H, d, J¥®.482) %)8.86 (1H, d, J=4.8Hz), 9.21 (1H, s); mass spectrum (ESI)
: 415SON%FD
(4) Preparation of trans-6-(4-fluorophenyl)-2-[3'-
oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-
yllimidazo[4,5-blpyridine
To a solution of trans-N-[2-amino-5-(4-fluorophenyl)-3-
15 pyridyl]-3'-oxospiro[cyclohexane-1,1'(3'H)-
isobenzofuran]-4-carboxamide (130 mg, 0.30 mmol) in pyridine
(4 mL) was added phosphorus oxychloride (0.15 mL, 1.5 mmol).
The mixture was stirred at 50°C for 16 hours. After the reaction
mixture was cooled to room temperature, it was concentrated in
20 vacuo. Aqueous ammonia was added to the residue, and the
mixture was extracted with chloroform. The organic layer was
dried over anhydrous magnesium sulfate, and concentrated in
vacuo. The residue was purified by preparative thin-layer
chromatography (chloroform : methanol=10 : 1) to give the title
25 compound (32 mg, 32 %).
'HNMR (300 MHz, CDCls;, & ppm) : 1.75-2.09 (2H, m), 2.23-2.75
(6H, m), 3.63 (1H, brs), 7.00-7.69 (7H, m), 7.88 (1H, 4,
J=7.4Hz), 8.29 (1H, brs), 8.53 (1H, brs), 13.2-13.6 (1H, br);

mass spectrum (ESI) : 414 (M+H)



15 (2) Preparation of a crystal (FormA) of Conpound No. 27

Et hyl acetate

(2.0 L) was added to Conmpound No. 27 (6.1 g) obtained in the above
pr ocedur ewQ2po4/0bes6mi xt ure was di ssol ved by heati ng toPC&JPaos/posaeid
concentrated until the 20 volunme of the solvent was reduced to 30 nL. The
solution was cooled dowmn to roomtenpgsature, and stirred vigorously. The

resulting precipitate was collected by filtration to give a

col orl ess

crystal (FormA, 5.7 g) of Conpound No 27. Mp. 242C 244C (BUCH Melting
Poi nt B-545). 25 WD 2004/002986 PCT/JP2003/008161 120 Powder X-ray

diffraction 219 Intensity(cps) 8.0 1092 12.1 390 12.3 328

13.9 1273

15.2 312 r%5m$18287 16.2 937 17.4 537 18.3 177 19.4 303 20.2 288 20.3

355 20.9 760 21.3 580 21.8 690 22.5 167

Trans-5-(2-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-

1(3H),1"-cyclohexanl-4'-yl]limidazo[4,5-b]pyridine

5 (1) Working up in the same manner as Example 13 by use of

trans-3'-oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-4-

carboxylic acid (13.1 (o 8 53 mmol)

and

2,3-diamino-6-(2-fluorophenyl)pyridine (10.8 g, 53 mmol),

there was obtained the title compound (hereinafter referred to

10 as Compound No. 27) as a colorless solid (7.4 g, 34
'HNMR (400 MHz, DMSO-d¢, & ppm) : 1.70-2.80 (8H, m), 2
(1H, m), 7.20-7.50 (2H, m), 7.61 (1H, 4, J=7.2Hz), 7

o)
%).

.80-3.68
.76-8.02

(2H, m), 7.85 (1H, 4, J=4.8Hz), 8.08 (1H, 4, J=8.4Hz), 8.86 (1H,

d, J=4.8Hz), 9.21 (1H, s); mass spectrum (ESI) : 415( M+H)

15

(2) Preparation of a crystal (Form-A) of Compound No. 27

Ethyl acetate (2.0 L) was added to Compound No.

27 (6.1

g) obtained in the above procedure (1). The mixture was

dissolved by heating to reflux, and concentrated until the

20 volume of the solvent was reduced to 30 mL. The solution was

cooled down to room temperature, and stirred vigorously. The

resulting precipitate was collected by filtration to give a

colorless crystal (Form-A, 5.7 g) of Compound No 27
M.p. 242°C-244°C (BUCHI Melting Point B-545).

25



23.4 193 24.4 552 25.3 258 25.9 165 26.0 167 26.5 458 26.6 527 27.0
472 27.9 222 28.1 217 28.9 168 29.1 190 29.3 215 29.6 213 The above
powder X-wayodi/dfokesacti on data were nmeasured under the PaFEIPOHIIKISGIONS as
in Exanple 13(3). 5 (3) Preparation of a crystal (Form B) of Conpound No.
27 The coloress crystal (FormA, 20 n@gp of Conpound No. 27 obtained in

t he above procedure was suspended in water (2 m). The suspension was
stirred while heated under reflux for 12 hours, and the resulting
precipitate was collected by 10 filtration to give a colorless crystal
(Form B, 19 npwdér Moragotifracdeo8e PCT/ JP2003/ 008161 121 Compound No. 27.

M p. 255C i B-545). Powder X-ray diffraction 20
Intensity(cps) 2® 2 259 ISkedsi®bdps)1l.5 1162
8.0

. 1092
12.1 390
12.3 328
13.9 1273
15.2 312
15.4 320
16.2 937
17.4 937
18.3 177
19.4 303
20.2 288
20.3 359
20.9 760
21.3 580
21.8 690
22.5 167
234 193
244 552
25.3 258
25.9 165
26.0 167
26.5 458
26.6 927
27.0 472
27.9 222
28.1 217
28.9 168
29.1 190
29.3 215
29.6 213

The above powder X-ray diffraction data were measured

under the same conditions as in Example 13(3).

5 (3) Preparation of a crystal (Form-B) of Compound No. 27
The coloress crystal (Form-A, 20 mg) of Compound No. 27
obtained in the above procedure was suspended in water (2 ml).
The suspension was stirred while heated under reflux for 12
hours, and the resulting precipitate was collected by

10 filtration to give a colorless crystal (Form-B, 19 mg) of



12.8 358 13.2 323 14.4 250 14.9 330 15.3 797 16.5 490 18.1 2052 19.5
1180 20.0 1012 21.0 1552 23.1 475 23.4 652 24.4 2197 25.1 357 25.3
262 25. 9W02004/@7988 553 27.6 810 28.0 773 28.2 920 2P8TAPABG008AG. 0 525
30.4 318 32.9 243 34.9 252 37.0 255 44.5 247 5 The above powder X-ray
diffraction data were neasured in thesgane manner as Exanple 13(3). The
foll ow ng conpounds were prepared according to the procedure described in
Exanpl e 26.

Compound No. 27.

M.p. 255°C-256°C (BUCHI Melting Point B-545).

Powder X-ray diffraction

20 Intensity(cps)
8.2 255
9.7 767
115 1162
12.8 358
13.2 323
14.4 250
14.9 330
15.3 797
16.5 490
18.1 2052
19.5 1180
20.0 1012
21.0 1552
23.1 475
234 652
244 2197
25.1 357
253 262
25.9 770
27.2 553
27.6 810
28.0 773
28.2 920
28.6 250
290 525
304 318
32.9 243
34.9 252
37.0 255
44.5 247
5 The above powder X-ray diffraction data were measured in

the same manner as Example 13(3).

The following compounds were prepared according to the
procedure described in Example 26.

10 Example 28



10 Exanpl e 28 WO 2004/ 002986 PCT/JP2003/008161 122

Trans-6- (2-fl uorophenyl ) - 2-[ 3- oxospi r o[ 6- azai sobenzof ur an-

1(3H), 1' -wocheimezesa] - 4' -yl i m dazo[ 4, 5-c] pyri di ne 1HNMRCTA®D0B/HIIEB16IDVEO- d6,
S ppm : 1.70-2.70 (84, m, 2.70-3.60 (1H, nm), 7.20-7.48 (3H, nm,
7.48-8.12 (2H, m, 7.85 (2H, d, 5 J=4.18biz), 8.86 (1H, d, J=4.8Hz), 9.00
(1H, s), 9.16 (1H, s); mass spectrum (ESI) : 415 (MtH) Exanple 29
Trans-2-[ 3' - oxospi ro[ cycl ohexane-1, 1' (3' H)-i sobenzofuran] - 10

4-yl]-5- pb%%ﬁ%'%LQQZQEﬂo§oghQﬁ?%§'Qe[%HU¥Bsb§99!WHézaQQQ%angfﬁQﬁh—
1.70-2. 70(8H 1), 3223 : 1H,

m; mass spest)r, am-cyEIbhexadq? 4( Myt ik8 dexangal, 6 -3Qpyridine

Trans- 2-[ 3" - oxospi ro[ cycl ohexane-1, 1" (3" H) -1 sobenzof uran] -

4-yl]-6- pﬁnmki(rﬂu:tam{zél Mbpﬂ%iofapipne 11-|NMR 2400 d\&llz nrDNS@ d6,-3Se6ppm
170190(l -2.80 20340& 7.40-8.00 (7H,
. 8.10- 41Hp W@H 72@0nY -48ad3S p@apranﬁ@E§|ﬂ2 (397 FNHHY 8Bx 4Bl -e 431

T h 3.

Tine 2 (Gl mompenperlsh Lo oo ol plopng o .
1.73-1. 87 4- ay, 29-2.41 (2H, 3.25-3.50 (1H, ),
7.24-7.45m%%g, g%fF%?g5§%F%§ : 1EW¥M€ﬁ2 ER R AN ?EH M, 7.83 ElH, g?
J=7.6Hz), 8.85 (1H, s), 13.28 (1H brs); msSs spectrum (ESI) : 431 (M+HH)
WD 2004/ 002986 PCT/ JP2003/ 008161 123

Example 29

Trans-2-[3'-oxospirol[cyclohexane-1,1'(3"'H)-isobenzofuran]-

10 4-yl]-5-phenylimidazo[4,5-b]lpyrazine

THNMR (400 MHz, CDCl3, 6 ppm) : 1.70-2.70 (8H, m), 3.22-3.60
(1H, m), 7.20-8.20 (9H, m), 8.70-9.00 (1H, m); mass spectrum

(ESI) : 397 (M+H)

15 Example 30

Trans-2-[3'-oxospiro[cyclohexane-1,1'(3'H)-isobenzofuran]-

4-yl]-6-phenylimidazof4,5-b]lpyridazine

'HNMR (400 MHz, DMSO-ds, & ppm) : 1.70-1.90 (2H, m), 2.00-2.80
(6H, m), 3.20-3.40 (1H, m), 7.40-8.00 (7H, m), 8.10-8.40 (3H,

20 m); mass spectrum (ESI) : 397 (M+H)

Example 31

Trans-2-{(2-fluorophenoxy)-8-[3'-oxospiro[cyclohexane-

1,1"(3'H)-isobenzofuran]-4-yl]lpurine

25 'HNMR (300 MHz, DMSO-ds, & ppm) : 1.73-1.87 (2H, m), 2.04-2.25
(4H, m), 2.29-2.41 (2H, m), 3.25-3.50 (1H, m), 7.24-7.45 (4H,
m), 7.59 (1H, 4, J=7.6Hz), 7.64-7.80 (2H, m), 7.83 (1lH, 4,
J=7.6Hz), 8.85 (1H, s), 13.28 (1H, brs): mass spectrum (ESI)

: 431 (M+H)



anpl e 32 Trans-2-(2,6-difl uorophenoxy)-8-[3'-oxospiro[cycl ohexane-
1,1' (3" H)-isobenzofuran]-4-yl]purine 5 1HNVR (300 WMHz, DVMSO d6, 8 ppn)
1.72-1. 84W02bh4/00p9862. 03-2.25 (4H, m , 2.31-2.41 (2H, mMPCTIPAB3/B04& (1H,
m, 7.26-7.44 (3H, m), 7.59 (1H, d, J=7.3Hz), 7.65-7.80 (2H, m, 7.83 (1H,
d, J=7.3Hz), 8.87 (1H, s), 13.38 (1H,123rs); mass spectrum (ESI) : 449
(M+tH) 10 Exanple 33
Tr ans- 2- nor phol i no- 8-[ 3' - oxospi ro[ cycl ohexane-1,1"' (3' H) -
i sobenzofuran]-4-yl]purine 1HNVR (300 MHz, DVMSO d6, 8 ppm : 1.72-1.86 (2H,
m, 2.05-2.23 15 (4H, m, 2.24-2.38 (2H, nm), 3.21-3.42 (1H, n), 3.65-3.74
(8H, m, Exagple. 82 (2H, m), 7.73 (1H, d, J=7.7Hz), 7.84 (1H, d, J=7.7Hz),
8.67 (1H, ;}, 12.72 (1H, brs); mass spectrum (ESI) : 406 (M+rH) 20 Exanple
34 Tr ans TE20R-gut Ry baSiifilnerophemoxy)qdmilBo[-exesptiaxdey-clohexane -
1,1' (3" H)-i saobenzqf uran] - 4-yl ] pur.ine HNVR (300 MHz, DMBO-d6, 8 ppn)
1. 71-1.871('§H?§n§3'5§@,_ D255 ("M.,'qrr‘;i’,lj] UFIN® 38 (2H, m), 3.20-3.41 (1H,

. 3.51 14.7.223 (1H_ m. 7.33-7.44 (4H 7.60 (1H,_ t,
n. 4H§) , (lﬁglf“%gé?(’ffz—?mé' ?’#‘%ﬁé ,yﬁprg‘b 1t ;;?,‘1:13‘}.( 428) %7 &4 0(31%,- 25,
J=7. 4Hz) . (R66m1te. $1. 2 121 &loxf 1H) DRShs. t o)
2004 b5bosaraomy The Lotk Wer 1) Ei?ﬁplf‘gi%mg R 5R 7. 4P S
Trans- 2- (#)f,| JosepHamy,| )a 8-J=/7 IaHk pxy7 36 DxDsPd r b8 amdi, sebes (1u, 4,

nzofuran-1(3H), 1'-cycl ohexan]-4'-yl]purine
J=7.3Hz), 8.87 (1H, s), 13.38 (1H, brs); mass spectrum (ESTI)

: 449 (M+H)
10
Example 33

Trans-2-morpholino-8-[3’'-oxospiro[cyclohexane-1,1"(3"H)-

isobenzofuran]-4-yl]purine

'HNMR (300 MHz, DMSO-d¢, O ppm) : 1.72-1.86 (2H, m), 2.05-2.23

15 (4H, m), 2.24-2.38 (2H, m), 3.21-3.42 (1H, m), 3.65-3.74 (8H,
m), 7.57-7.68 (2H, m), 7.73 (1H, &, J=7.7Hz), 7.84 (1lH, 4,
J=7.7Hz), 8.67 (1H, s), 12.72 (1H, brs): mass spectrum (ESI)
: 406 (M+H)

20 Example 34

Trans-2-(N-methylanilino)-8-[3'-oxospiro[cyclohexane-

1,1'(3'H)-isobenzofuran]-4-yl]purine

'HNMR (300 MHz, DMSO-ds, d ppm) : 1.71-1.87 (2H, m), 2.02-2.22
(4H, m), 2.23-2.38 (2H, m), 3.20-3.41 (1H, m), 3.51 (3H, s),
25 7.14-7.23 (1H, m), 7.33-7.44 (4H, m), 7.60 (1H, t, J=7.4Hz),
7.66 (1H, 4, J=7.4Hz), 7.74 (1H, t, J=7.4Hz), 7.84 (1H, d,
J=7.4Hz), 8.66 (1H, s), 12.81 (1H, brs); mass spectrum (ESI)

: 426 (M+H)



1HNVR( 400MHz, CD30D, 8ppm) :2.22-2.50(2H, m, 2.50-2.80(6H, m, 5
3.42-3.70(1H, m, 6.62(1H, d, J=6.8Hz), 7.12-7.30(2H, m), 7.51(1H d,
J=6. 8Hz) ,WwB.240+®288( 2H, m, 8.98(1H, s); nmass spectr unPESIIP2003REEHH)
Exanpl e 36 10 Trans-2-(4-fl uorophenyl)-8-[ 3-oxospiro[ 6-azai sobenzof uran-1
(3H), 1'-cycl ohexan]-4'-yl]purine 6-oxizde 1HNVR(400MHz, DMSO- d6,
8ppnm:1.80-2.02(2H, m, 2.02-2.28(4H, m, 2.28-2.62(2H n), 3.02-3.60(1H,
m, 7.32(2H, t, J=8.8Hz), 7.82(1H, d, J=6.8Hz), 8.32(2H, d, J=6.8Hz),

8. 42- 8. 54 &dmpTe 385 8.84(1H, s), 9.08(1H, s), 9.18(1H s); mass
spectrum(ESI) : 432( M+tH) Exanpl e 37

Tr ans- 2- ( Frfanser2e-(2-Hjidrapmopitesyl ))—88-[[73-haypdrdiy-H -oxars 96 - azdiisobe
nzofuran-1(3H), 1'-cycl ohexan]-4'-yl]purine 1HNVR(400MHz, CD30OD,

8ppm : 1. 9azpfugamy 1 (FH) 2 1>-cydgiestamy-4 ' -y 14pu3ise 1H, n), 6.62-6. 78( 2H,
m, 7.82-7.90(1H, nL[ 8.50-8, 62( 1H, :1@ 8.83(1H, d, J=4.8Hz), 9.04(1H, s),
9.09(1H, ~ENMREAQQMEB e GROR.EPYM 3D (A1) - DO( Hham)l.e2380-2.80(6H, m),
Trans- 2- (4 fluqr | ).- 6- hyd =8- [3- 0xospirol 6-azaisqb

nzof ur én- %(éﬁ) %‘1%%'@% o‘H’SXaﬁr EL’%E[%'] Eﬁr i ‘ﬁ‘e&% 480%&&'9 %Béé% m),
8ppm : 1. 94- 2. 2H,a M g-2. 887 48( Glg.. 2004/ 092 CT[ P2 008161
125 3. 22-?%&2‘%&,' r%', v %g?‘%ﬁ?t@ %gsggkr@)(?ﬁ% 3@?’1%?‘25?3@4 iiiz) ?“%%js

8. 08- 8. 18(spdctBum (BSAI(: U2 (M+m)=4. 4Hz) , 9.18(1H, s); nmss

spectrum(ESI): 432(M+H) 5 Exanple 39

Trans- 2- (4- hydr oxyphenyl ) - 8- [ 3- oxospi r o[ 6- azai sobenzof ur an-

Example 36

10 Trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-1

(3H), 1'-cyclohexan]-4'-yl]purine 6-oxide

1HNMR(4OOMHZ, DMSO-d¢, Oppm):1.80-2.02(2H, m), 2.02-2.28(4H,
m), 2.28-2.62(2H, m), 3.02-3.60(1H, m), 7.32(2H, t, J=8.8Hz),
7.82(1H, 4, J=6.8Hz), 8.32(2H, 4, J=6.8Hz), 8.42-8.54(2H, m),
15 8.84(1H, s), 9.08(1H, s), 9.18(1H, s); mass

spectrum(ESI) : 432 (M+H)

Example 37

Trans-2-(4-fluoro-2-hydroxyphenyl)-8-[3-oxospiro[6-azaisobe

20 nzofuran-1(3H), 1'-cyclohexanl-4'-yllpurine

'HNMR (400MHZ, CD3;0D, O0ppm):1.94-2.10(2H, m), 2.22-2.58(6H, m),
3.42-3.58(1H, m), 6.62-6.78(2H, m), 7.82-7.90(1H, m),
8.50-8.62(1H, m), 8.83(1H, 4, J=4.8Hz), 9.04(1H, s), 9.09(1H,
s); mass spectrum(ESI):432(M+H)

25
Example 38

Trans-2-(4-fluorophenyl)-6-hydroxy-8-[3-oxospiro[6-azaisobe

nzofuran-1(3H), 1'-cyclohexanl-4'-yl]lpurine

'HNMR (400MHz, CD3;0D, dppm):1.94-2.10(2H, m), 2.22-2.46(6H, m),



1(3H), 1'-cycl ohexan]-4'-yl]purine 1HNVR(400MHz, CD30D, 8ppn):1.94-2.10(2H,
m, 2.26-2.58(6H m, 3.52-3.62(1H m, 7.14(2H, d, J=8.8Hz), 7.88(1H, d,
J=5. 2Hz) ,wO0D2004%03862H, d, J=8.8Hz), 8.85(1H, d, J=5.2HzPCTAPLIHS/MMI61S) ,
9.13(1H, s); mass spectrunm(ESI):414(MWH) Exanple 40

Trans- 2- (4-fl uoro- 3- hydr oxyphenyl ) - 8- [f250x0spi r o] 6- azai sobe 15

nzof uran-1(3H), 1'-cyclohexan]-4'-yl]purine 1HNMR(400MHz, DMSO- d6,
8ppm:1.80-2.70(8H, m, 3.00-3.54(1H, m, 7.23(1H d, J=7.6Hz),

7. 80- 8. 008222~ 34,0 (AH) 7t} H, 7629 ( IE7 . 16Hz)-8 . &H&@(,lﬂ.Bg(lﬁ 512':@41 4%A06(1H,
s), 9.16(1H, s); mass spectrun(ESIl): 432(N%FD 20 Exanp

Ci s-2-(4-8. @(Br-@pﬁ-@r(yZIH) 8n] A' 8hgd(f DRy - 8-, oXBSpiaHY )6 aszalsplflp;a s); mass

nzof uran- 1( 3H) cl ohexan] -4' -yl ] puri ne 1HNVR(400MHz, CD3CD

8ppm : 1. 9§pgcngr@ng§/;)) 47'321(®1+7i)26(2H m, 25 7.80-7.98(1H m,
8.20-8.40(2H, m, 8.80-8.96(1H nm,9.01(1H, s), 9.09(1H s); nmnass
spectrun(ESI) 432(N%H) Ref erence Exanple 1 Preparation of

2- phenyl- gopyrinidine WO 2004/ 002986 PCT/JP2003/008161 126

2- phenyl - oro nitro-6-am nopyrimdine (367 ng, 1.46 nmmol) which was
pr oduced @Qﬁggdgn 4L§ eRClrikh em cal

Boci ety (e e 1 B o ol bl A% 8beRborlEts (5

m) ethyK3HoetafecQ&1mhkx5nqnd tiqplayhiae ne (0.21 nml). After addltlon of
10% pall adi umcarbon (40 ng), the mxture was stirred at room tenperature
for 2 houtBNMR(€00MHAY dIRED) Gipmsahers- 2 (henm)fid i2sef. 58w f itrate

was concentrated in vacuo, and urified
3.62(1H, m), .14(2H, 4, J=8.8Hz), 7.88(1H, d, J=5.2Hz),

10 8.35(2H, d, J=8.8Hz), 8.85(1H, 4, J=5.2Hz), 9.05(1H, s),

9.13(1H, s); mass spectrum(ESI):414(M+H)

Example 40

Trans—z—(4—fluoro—3-hydroxyphenyl)—8—[3—oxospiro[6—azaisobe

15 nzofuran-1(3H), 1'-cyclohexah]—4'—yl]purine

1HNMR(4OOMHZ, DMSO-ds, Oppm):1.80-2.70(8H, m), 3.00-3.54(1H,
m), 7.23(1H, d, J=7.6Hz), 7.80-8.00(2H, m), 8.07(1H, d,
J=7.6Hz), 8.86(1H, d, J=5.2Hz), 9.06(1H, s), 9.16(1H, s); mass
spectrum(ESI) :432(M+H)

20

Example 41

Cis—2-(4—fluorophenyl)-8—[4'—hydroxy—3-oxospiro[6-azaiso—be

nzofuran-1(3H), 1'-cyclohexan]-4'-yl]purine

"HNMR (400MHz, CD;0D, ppm):1.94-3.42(8H, m), 7.10-7.26(2H, m),
25 7.80-7.98(1H, m), 8.20-8.40(2H, m), 8.80-8.96(1H, m), 9.01(1H,

s), 9.09(1H, s); mass spectrum(EST) :432(M+H)

Reference Example 1

Preparation of 2-phenyl-4,5-diaminopyrimidine




by silica gel columm chromatography (C 300, chloroform: 10 nethanol =50 :
1) togive the title conmpound (175 ng, 64 %9 as a brown solid. 1HNVR (300
MHz, CDCISO 2804pp0986: 7.35-7.47 (3H, m, 7.97 (1H, s), @CTIOPH02FosadH, n);
mass spectrum (ESI) : 187 (MtH) 15 Reference Exanple 2 Preparation of

2- phenyl - 4, 5-di am nopyri m dine To a sojagti on of 2-phenyl-5-nitropyrimdine
(50.1 g, 250 mmol), which was produced according to the nmethod descri bed
in the Journal of Anerican Chem cal Society, 78, 1434-1437 (1956), 20 in
di net hyl sul f oxdghehyl)- 4008 o2dded nti tireREN KR HIRYY R dAndr agide i de
(106 g) and pot asgi umyltl?but oxide (61.5 g) . Thgmb%ture wag(zi?{arlrr%g at
room t enpdr.ateuneol prwiPich asrsrodnskd heaorddaedtd ahbNndyids @ dlsediberrci d.
The resulting precipitate was collected by filtration to give a conpound
and t he cdmpdhedieurnad gifsChénmédal nSoeidtyol(C) 700408141 AF (16 %daias on of
10% pal | adi um carbon (8 g) to the solution, the mxture was stirred at

room t emS&SREFIS IR F Mgt uRSdef me thangds BE ho gitsileacehater €alion

i Xt filt d.the filtrat trated..i.n vacuo to give
the. 1101 6 Bhpound e e o bt T TT oun MG 3004 005988 - of 10
PCT/ JP200 - | E‘éﬁSH' '
2- phenyl - ,agggiﬁg%mn%%éﬁ&modq ﬁoe @&gle:]gﬂgﬁ oride e?l@%ﬁ%?ﬂ%%? gg%?flfr%om

t- but oxi dechpRTatillredtdr @ HBLDYI ﬁﬁéé@xylﬁgaf@gém@&wﬁﬂfé}}@raﬁt&&ﬁ my)
were successively added to a solution of 2-phenyl-5-nitropyrimdine (201
mg, 1.00 dddlterednhi Thewsbsl ipredpawaed cooemrdinetddihvacmet, hatld ples@iidaed in
the Journal of American Chem cal Society, 78, 10 1434-1437 (1956), in

di met hyl & f9id-Hea ( 9ed )colyen nFRrgmatography (C-300, chloroform :

10 methanol=50 : 1) to give the title compound (175 mg, 64 %) as
a brown solid.
'HNMR (300 MHz, CDCl3, 0 ppm) : 7.35-7.47 (3H, m), 7.97 (1H,
s), 8.20-8.27 (1H, m); mass spectrum (ESI) : 187 (M+H)

15 Reference Example. 2

Preparation of 2-phenyl-4,5-diaminopyrimidine

To a solution of 2-phenyl-5-nitropyrimidine (50.1 g, 250

mmol), which was produced according to the method described in

the Journal of American Chemical Society, 78, 1434-1437 (1956),

20 in dimethyl sulfoxide (1 L) were added trimethylammonium
hydrazine iodide (106 g) and potassium t-butoxide (61.5g). The
mixture was stirred at room temperature for 2.5 hours, and then
added to 1IN hydrochloric acid. The resulting precipitate was
collected by filtration to give a compound and the compound was

25 dissolved inmethanol (700mL). After addition of 10% palladium
carbon (8 g) to the solution, the mixture was stirred at room
temperature overnight under a hydrogen atmosphere. The
reaction mixture was filtered and the filtrate was concentrated

in vacuo to give the title compound (25.9 g, 86 %) as a brown



was stirred at roomtenperature for 40 mnutes, and saturated aqueous
ammoni um chl ori de was added thereto, then the mxture was extracted with
et hyl acewet2e04/00b6or gani ¢ | ayer was washed w th 5% aqRenuB2®a/disuen

bi carbonate, dried over aqueous sodium 15 sulfate, and concentrated in
vacuo. The residue was dissolved in ngtzhanol (8 nL), and 10% pal | adi um
carbon (50 ng) was added thereto. The m xture was stirred at room
tenperature for one hour under a hydrogen atnosphere, and then filtered.
The filtrsatlggvas concentrated in vacuo to give the title conmpound 20 (148
ng, 80 % as a brown solid. Reference Exanple 4 Preparation of

2, 3-di am no-6-(2-f | uorophenyl)pyridine (1)Preparation of

6- am no- 2- brono-5-nitropyridine 25 To a solution of comrercially avail able
2, 6- di chl Redegrenget Exxampldi Pe (20.0 g, 95.3 mmol) in ethanol (300 nl) was
added aqueous ammonia (60 nL), and the m xture was stirred at room

t enper at uEESPEEHE o Bfs 2 -PRenVda i 450 aniaapyninidines filtered, washed

ith ethanol, apd dried | to. gi ve WD 2004/ 002986 PCT/ JP2003/ 008161
1286 Bm no |2 ChT Lo HTT S B he(ers A s B Corhas ARG oo

bt ai ned wa ' t ' | 1 3Q%.hyd
orom do. Tho TSR A TAa R T afnBRYepBRh bR AR nd) S T oom

t enper at Ulsticcda® iGRNGLAEA84 &b é%ﬁd&WQf%Héﬁ}ﬂiEjJ}ﬁﬂﬁgiﬁi@niV&ﬁle
extracted with ethyl acetate. The organic |ayer was washed w th saturated

aqueous sd@olmmgbilkar®omafle , andi shatwasapedpbretdeacasid@ih®wer tha metitms
magnesi um_sul fate, and concentrated in vacuo. The residue thus obtained
was recrystegianibed fitorthe houreal o€ Avegicant Fhemickd Sogiedyd 78 (14. 93

0 i i AamionO. R (D S
9. 86 1({() ' 1(4%‘)4 _ﬁr4%p7ar(%t9|5()6r; . O]i'i.nz a%mgl‘tl@lyln (S)u?.f g:%llzileu?g OrF[.l)]t_.1 )e I:]y | 'BlPey I;I{iC;étrllJeJ:‘e

was stirred at room temperature for 40 minutes, and saturated
aqueous ammonium chloride was added thereto, then the mixture
was extracted with ethyl acetate. The organic layer was washed
with 5% aqueous sodium bicarbonate, dried over aqueous sodium
15 sulfate, and concentrated in vacuo. The residue was dissolved
in methanol (8 mL), and 10% palladium carbon (50 mg) was added
thereto. The mixture was stirred at room temperature for one
hour under a hydrogen atmosphere, and then filtered. The
filtrate was concentrated in vacuo to give the title compound

20 (148 mg, 80 %) as a brown solid.

Reference Example 4

Preparation of 2,3-diamino-6-(2-fluorophenyl)pyridine

(1)Preparation of 6-amino-2-bromo-5-nitropyridine

25 To a solution of commercially available 2,6-dichloro-5-
nitropyridine (20.0 g, 95.3 mmol) in ethanol (300 mL) was added
aqueous ammonia (60 mL), and the mixture was stirred at room
temperature for 10 hours. The resulting precipitate was

filtered, washed with ethanol, and dried in vacuo to give



To a solution of 6-am no-2-brono-5-nitropyridine (2.0 g, 9.2 mmwol) and
2-fl uorophenyl boronic acid (2.57 g, 18 mmol) in 15 di net hoxyet hane (60 m.)
wer e addewo2M4azmgeesous sodi um car bonate sol ution (18 nlL)PCarne2003/008161
tetraki stri phenyl phosphi ne pal |l adium{0) (106 ng, 0.092 mmol) . The m xture
was stirred at 105C for 16 hours undegrgga nitrogen atnosphere. After the
reaction mxture was cooled to roomtenperature, it was extracted with
ethyl 20 acetate. The organic |ayer was washed with saturated brine, dried

over anhy @@ RPN 1 PoSY- fﬁt@o@&q@%@mr@gedss 3) VagHR colfpodrisi due
was dissolved in a mxture of ethyl acetate and nethanol (30 ni).

To t he solthisoobvasnaddests $0¥pepdeldath wn aaebma a(czm) sol)t iend( 1 Be nim Xt ur e
was stirred at room 25 tenperature for 14 hours under a hydrogen

at nospher @f APfechydregenabrofidhe [Rlé¢ adispansdtonl wes byifickdr ati b0Q°a he
filtrate was concentrated in vacuo. The residue was purified by silica

gel col unﬁoéh?énﬁ?BEFachfEPJ(%IW M"mtemﬁ’@ifﬁﬁﬁliﬁﬂ@nd Clc)m‘r"%ﬁ*@ﬁ‘@ didge title

87 g, ddi.sh b 04/ 092986
PCT] 9PB00 AT TE1 TR SRR SO0 TS "DBEBE oSt BrRL LR BE Ryl EUA

7.06-7.12 1 2 H 1H

rr) mass spt(aec'lt_ér Lﬁ??ﬁ:%l%éfergo % I(\}F]i%hghl?g%gpe%géuégtga r%wlgrué"pgsrsoa |on (()f
4, 5-di am m@%ﬂéw&m@a&h&hﬂ@ B A ab-d b aRRRfEARYaRoRE ridittsdium

I uor ophenyl ) -4, 6-di hydr oxy-5- nitropyrim dine

4, 6-di hydrsmnl;faﬁ:e( 4ahluropdrenyd ey innvdcae . ( Mhegres3dudltimu®lobtdaiaryd bed in
European patent No. 136976A was gradually added to fuming nitric acid (100
nm.) at OCwapheeee¥etabhizedfpome thyl waetadiestaigiverdmntishpaaamnaund and

t he m6<ture was stlrred for 15 hours. The reaction m xture was poured onto
(14.93 g, %).

(2) Preparation of 2,3-diamino-6-(2-fluorophenyl)pyridine
To a solution of 6-amino-2-bromo-5-nitropyridine (2.0 g,
9.2 mmol) and 2-fluorophenylboronic acid (2.57 g, 18 mmol) in
15 dimethoxyethane (60 mL) were added 2M aqueous sodium carbonate
solution (18 mL) and tetrakistriphenylphosphine palladium(0)
(106 mg, 0.092 mmol). The mixture was stirred at 105°C for 16
hours under a nitrogen atmosphere. After the reaction mixture
was cooled to room temperature, it was extracted with ethyl
20 acetate. The organic layer was washed with saturated brine,
dried over anhydrous magnesium sulfate, and concentrated in
vacuo. The residue was dissolved in a mixture of ethyl acetate
(30 mL) and methanol (30 mL). To the solution was added 10%
palladium carbon (200 mg), and the mixture was stirred at room
25  temperature for 14 hours under a hydrogen atmosphere. After
removal of the palladium catalyst by filtration, the filtrate
was concentrated in vacuo. The residue was purified by silica
gel column chromatography (chloroform : methanol=30 : 1) to give

the title compound (1.87 g, 100 %) as a reddish brown oil.



ice-water (150 nL), and then neutralized with sodium carbonate 15 at 0OC.
The resulting precipitate was collected by filtration and dried to give

t he obj ecwDweodmwegsound as a solid (9.2 g, 68 %. 0 (2pCPuepms/aisien of

4, 6-di chl oro-2-(4-fl uorophenyl)-5- 20 nitropyrim di ne Phosphorus
oxychloride (17 mL) and N, N-di nethyl ankhine (4.21 nL) were added to

2- (4-fluorophenyl)-4, 6-di hydroxy- 5-nitropyrimdine (8.2 g, 32.6 mol). The
m xture was heated wunder ref lux for 3 hours, cooled down to room

t enper at ug n C raf ed | acu _qgi esi que _whikgh was
added icé%&% eE?@éﬁgggésu:fﬁ%g%pbggxprtgfggmgéggoﬁﬁgétgg'bg'b?i??thion,
washed wi tthuvehg! ,7 arsl griedq 1o, @)ve7t he-obgectine mcompesnd .o 4180l id
(9.0 g, 96 %. WD 2004/002986 PCT/JP2003/008161 130 (3) Preparation of

4- am no- 6mQhl maes2spéctiruor gSENYI:) 284 (MEHQpYri m di ne 28% aqueous amoni a
(3.1 m) was added to a solution of

4, 6-di chl oro-2-(4-fluorophenyl)-5-nitropyrimdine (5.0 g, 5 17.4 mmol) in
t et rahydr of ur an &50an at - 50C until the starting material disappeared.
After AddREEERSBFe3RRPALECR oric acid (5 nL) to the reaction sol ution at

t he same tenperature, th r i enner. e q1.Se ' hen t he

m xt ur e < & ,5—%%%&1%3 LAETLLE ot ab ‘gmﬁ@gniue and the
10 resul tiRg suspepshenties f bkt eneds-tfigRdphed g -ai, ve dihgareliesti ve
conpound ésga so?id§%4.05 g, 87 @@.q(4) Prep%rat?gg of 4,§¥ ian?%g-z-(4-f

| uor ophenyli Ryl giiAag ne

4- am no- 6-chl oro-2- (4-fl uorophenyl)-5-nitropyrimdine 15 (15.3 g, 57 mmol)
was di ssol ved in6adihydmoxyel -r@t+-lfduoroppedyl) pyrimidine (11 g, 53

10 mmol) described in European patent No. 136976A was gradually
added to fuming nitric acid (100 mL) at 0°C. The reaction
temperature was raised to room temperature, and the mixture was
stirred for 15 hours. The reaction mixture was poured onto
ice-water (150 mL), and then neutralized with sodium carbonate

15 at 0°C. The resulting precipitate was collected by filtration

and dried to give the objective compound as a solid (9.2 g, 68

).

[

(2) Preparation of 4,6-dichloro-2-(4-fluorophenyl)-5-

20 nitropyrimidine
Phosphorus oxychloride (17 mL) and N,N-dimethylaniline
(4.21 mL) were added to 2-(4-fluorophenyl)-4,6-dihydroxy-
5-nitropyrimidine (8.2 g, 32.6 mmol). The mixture was heated
under reflux for 3 hours, cooled down to room temperature, and
25 concentrated in vacuo to give a residue, to which was added
ice-water. The resulting precipitate was collected by
filtration, washed with water, and dried to give the objective

compound as a solid (9.0 g, 96 %).



nm) and ethyl acetate (100 ni), and after adding thereto 10% palladium on
carbon (2.88 g) and triethylamne (12 nl), the mxture was stirred in a
hydr ogen wonreamoeess 18 hours. The reaction m xture wasPCTUPE0&dsacd t he
filtrate was concentrated 20 in vacuo to give a residue, to which was added
water. The m xture was extracted w thgethyl acetate, and the organic | ayer
was dried over anhydrous magnesi um sul fate, then concentrated in vacuo.
The residue was purified by silica gel colunmm chromat ography (C- 300,

chl or of or 13;) nEidEptaticl) of 1M -lamiGiove - c%io&*c’bezt—l(W-%l _RE, ~& _brown
solid (7.16 g, 68 % . 1HNWR (400 MHz, DVBO-d6, S ppm : 4. 33 Z@HL s), 6.36

(1H, s), n'itrOp7r2&i(12He m, 7.64 (1H,s), 8.11-8.22 (2H, m; nmass
spectrum (ESI) 205 (MrH) WO 2004/ 002986 PCT/ JP2003/ 008161 131 Reference
Exanpl e 6 Prepdrafidfieosts Ammadiiani(FolomL), Sadi fddedo-toplemplltipyr ofi di ne
Wor ki ng upg in t he sane nner as Reference Exanmple 5, there 5 was obtained
the title céwﬂéﬁﬁ&OFegz é)‘f&él%%’érap&k)sérPatFP@mrlmldlne (5-0 g,

> 505 Tl rkidry Bptd (AR DY S e AE SRR i BRe s “‘”} -
417 g of haekessar dﬁgaﬂpeéréaystﬁééxn%dﬁgltll‘élnoaﬁ ﬂ%flﬁﬂxﬁh&qct
er. e mxture vvas added

al pha-starch were blended with a V-cone bl end

3.0 g of mwBgmMBESi b Bﬁ@&fé&@tl@ﬂ@éi‘l@tﬂ&pkﬁ:\’ﬂi‘e R frdedmpEiatudleengdad powder
was conpressed into 3000 tablets by conventional 15 procedure so that each

t abl et hazeachdpghttesfper5tume awds a radisedetand othén0 the mbeteoat @ak per
one tabl et (150
concentrated in vacuo. Water was added to the residue, and the
10 resulting suspension was filtered, then dried to give the

objective compound as a solid (4.05 g, 87 %).

(4) Preparation of 4,5-diamino-2-(4-fluorophenyl)pyrimidine
4-amino-6-chloro-2-(4-fluorophenyl)-5-nitropyrimidine

15 (15.3 g, 57 mmol) was dissolved in a mixture of methanol (200
mL) and ethyl acetate (100 mL), and after adding thereto 10%
palladium on carbon (2.88 g) and triethylamine (12 mL), the
mixture was stirred in a hydrogen stream for 18 hours. The
reaction mixture was filtered and the filtrate was concentrated

20 in vacuo to give a residue, to which was added water. The
mixture was extracted with ethyl acetate, and the organic layer
was dried over anhydrous magnesium sulfate, then concentrated
in wvacuo. The residue was purified by silica gel column
chromatography (C-300, chloroform : methanol = 20 : 1) to give

).

'HNMR (400 MHz, DMSO-ds, & ppm) : 4.83 (2H, s), 6.36 (1H, s).

25 the title compound as a brown solid (7.16 g, 68

o

7.10-7.23 (2H, m), 7.64 (1H ,s), 8.11-8.22 (2H, m); mass
spectrum (ESI) : 205 (M+H)



The conpound of Exanple 1 5.0 ng 20 Lactose 104.25 ng Crystalline
cellulose 20.0 ng Partial alpha-starch 20.0 ng Magnesium stearate 0.75 ng
25 For mulwDi2oon/@m@2esapl e 2 10. 8 g of hydroxypropyl cel | ul opeTA9103/008d612. 1 g of
pol yet hyl ene gl ycol 6000 were dissolved in 172.5 g of purified water. To
the solution was dispersed 2.1 g of tijiggni um dioxide to provide a coating
liquid. 2,500 tablets separately prepared WO 2004/ 002986 PCT/ JP2003/ 008161
132 according to Fornul ation Exanple 1 were subjected to spray-coating
with the §g§5!rggc[al g:waglpg_gl Ry HI COATER-M N to provide filmcoated tablets
with a wei ght of 5 The content per one tablet (155 ng) The tabl et
prepar ed P!ﬂ‘eEaﬁrﬁlth.@'fnl @m % 3Mdiemind50 -1 , sHd FavioopYheslyllyl-ose 2910 3.6
ng Pol yethylene glycol 6000 0.7 ng Titaniumdioxide 0.7 nmg 10 Industri al
Appl i cabi pbytrim€dipeunds of the present invention (1) exhibit NPY

antagoni stic effects, show excell ent pharmacoki netics such as transport
into brain or Wpa“ﬂiéﬁérlﬂptlél tlee SameIpArReT AISURGT e BeRCe ErEmpd@ Ar &hbpdiey safe.

Thus, the cor‘rgound of the sent invention glil are useful as a ents for

the trat FBRtOBFATRPTINE HiLdeseamPoRRc G 1% Ps anF’léQ‘é{rﬁﬂJel rom
cardi ovasgul ar, g& I‘OQISI;]?a%liC% %%_fl%%gl %ens§&§&)§rg eﬁtl'z‘ée Qeart

failure, myocar rét’iron, Thyper nep rop Ctrolyte 20
abnormality, yR30SRIHBt A qrggs)cl.erm SM4fc. . central

Formulation Example 1
10 20.0 g of the compound of Example 6, 417 g of lactose,
80 g of crystalline cellulose and 80g of partial alpha-starch
were blended with a V-cone blender. To the mixture was added
3.0 g of magnesium stearate, and the whole was blended. The
blended powder was compressed into 3000 tablets by conventional
15 procedure so that each tablet has a weight of 150 mg and a

diameter of 7.0 mm.

The content per one tablet(150 mg)

The compound of Example 1 5.0 mg
20 Lactose 104.25 mg
Crystalline cellulose 20.0 mg
Partial alpha-starch 20.0 mg
Magnesium stearate 0.75 mg

25 Formulation Example 2
10.8 g of hydroxypropylcellulose 2910 and 2.1 g of
polyethylene glycol 6000 were dissolved in 172.5 g of purified
water. To the solution was dispersed 2.1 g of titanium dioxide

to provide a coating liquid. 2,500 tablets separately prepared



nervous system di sorders such as bulima, depression, anxiety, seizure,
epi |l epsy, denentia, pain, alcoholism drug wthdrawal, circadian rhythm
di sor der swosoti/egsihar eni a, nmenory i npairnment, sleep di s@CAIP3003/0@3g6l tive
inmpairnment, etc., 25 netabolic diseases such as obesity, diabetes, hornone
abnormality, hyperchol esterol em a, hypgelipidem a, gout, fatty liver,
etc., genital or reproductive disorders such as infertility, preterm

| abor, sexual dysfunction, etc., gastro-intestinal disorders, respiratory
di sor der , 8020045002986 FRCH:1RIAA 068Leh16133 | Hid MR Aeteages o

gl aucoma, and the like, also for exanple, atherosclerosis,” hypogonadi sm
hyper andr egesiysiBoati®lgy 6¥sh €hevasytsigdl Daeid hid B IEBINogER-MININtest | nal
notility disorder, obesity-rel ated gastro-esophageal 5 ref |ux, obesity
hypovent i Ipatoivdudle( Biidkwicolatsed dahbdedse withsleeee igiveaf i35 sagnat i on,
system c inflammtion of the vasculature, osteoarthritis, insulin

resi stance, bronchoconstriction, alcohol preference, netabolic syndrone,

Al zhei per' s di sease, cardi ac rtrophy, left 10 ventricul ar hypertrophy,
hypert5?9E%E%é¥¥¥¢E%EJ$EQ¢¥¥1H¥§§5£QEEE¥EEQ-cardiovascular di sorders such
as coronary a RS D u Lsease, st

peri pher al TegsééP%gkdﬁgéggégﬁ2%Hd§§£§g%§§?8§a#?%P§%§e? disea%%ésn%ancer
(breast, enggagggyégopggbgmlulgggagbhgssness, hyperuricem a, 3l% iggai r ed
fertility, |low back pain, or increased anesthetic risk, and the I'Tke. WO
2004/ 002986p8CyER20083£068%6d1 8840CLAIMS 1. A conmpound of tde7 fragnul a
(1),

Titanium dioxide 0.7 mg
10
Industrial Applicability
Compounds of the present invention (I) exhibit NPY
antagonistic effects, show excellent pharmacokinetics such as
transport into brain or transport to cerebrospinal fluid, etc.,
15 and are very safe. Thus, the compound of the present invention
(I) are useful as agents for the treatment of various diseases
related to NPY, for example, cardiovascular disorders such as
angina, acute or congestive heart failure, myocardial
-infarction, hypertension, nephropathy, electrolyte
20 abnormality, vasospasm, arteriosclerosis, etc., central
nervous system disorders such as bulimia, depression, anxiety,
seizure, epilepsy, dementia, pain, alcoholism, drug
withdrawal, circadian rhythm disorders, schizophrenia, memory
impairment, sleep disorders, cognitive impairment, etc.,
25 metabolic diseases such as obesity, diabetes, hormone
abnormality, hypercholesterolemia, hyperlipidemia, gout,
fatty liver, etc., genital or reproductive disorders such as
infertility, preterm labor, sexual dysfunction, etc.,

gastro-intestinal disorders, respiratory disorder,



V-u WT NAFB (CH2)n E-</ 1 (1) ~CC X-YHDS5 (wherein A, B Cand D
are independently nethine or nitrogen, said nethine being optionally
substi t utwo 2ogu/m2sabst i t uent sel ected fromthe group c®aFiIBLG0BGOSDEL

hal ogen, cyano, |ower alkyl, halo-lower alkyl, hydroxy, |ower alkoxy,
hal o- | ower al koxy, | ower al koxycarbonyglk, |ower al kylsulfonyl, |ower 10

al kyl sul fonyl oxy, -N(R )R2 and -Ql-Ar', and at |east one of A/ B, Cand D
is said nmethine group; Ar' is aryl or heteroaryl, any of which is

opt i onal | ¥ n FauRidtioe e A stURSt | §180bong! eahad theOmithe WrUp eeesi sting

of halogen, nitro, hydroxy, |ower alkyl, halo-lower alkyl, 15 hydroxy-| ower
al kyl, cyelxanpwe] @tkytosdyvdsin Keippogdbauahi smyl kgperdiadtofenesmgl koxy,
| ower al kylthio, |ower alkylsulfonyl, carboxyl, |ower alkanoyl, |ower

al koxycar lpedy gy s t bee o vadyarsyi dnome , abd =Pt Ps@;, Ar3tiro-aiytestinal
heteroaryl, any of which is optionally 20 substituted by a substituent
sel ect ed MrkheY gr 8diF T8I st | pResdtymAivkghedcy dastnoksorhagpal

nel 0 UL By el e S T it o ) Kt DL over
o oos e ed ShBBeS] GRELANAEHE SR LR et T S bk, 1O
bond, oxygRiscersPaPKl, OrosbeBBrthritis, insulin resistance,
bronchoconstriction, alcohol preference, metabolic
syndrome, Alzheimer's disease, cardiac hypertrophy, left
10 wventricular hypertrophy, hypertriglyceridemia, low HDL
cholesterol, cardiovascular disorders such as coronary heart
disease (CHD), cerebrovascular disease, stroke, peripheral
vascular disease, sudden death, gallbladder diseases, cancer
{(breast, endometrial, colon), breathlessness, hyperuricemia,
15 impaired fertility, low back pain, or increased anesthetic

risk, and the like.



R1 and R2 are independently hydrogen or lower alkyl, or Rl and R2, taken
together, form |l ower al kylene which may be 5 intervened by oxygen, sulfur
or i m no;wB0b4g00k98dr ogen or | ower alkyl; R4 is |ower allpgir/JPzn0ahésgél or

aryl; R5 and R8 are independently hydrogen, |ower alkyl, aralkyl or aryl;
10 R6 and R7 are independently hydrogers4 hydroxy, |ower alkyl, aralkyl or
aryl; T, U V and Ware independently nethine or nitrogen, said nethine
bei ng optionally substituted by a substituent selected fromthe group
consi sting of hal ogen, |ower alkyl, ophomower 15 al kyl, hydroxy, |ower

al koxy and hal o-1 ower al koxy, and at least two of T, U V and Ware said
nmet hine group; Xis -N (SO2R4) - , -N (COR5) - or -CO; Yis -C(R6) (R7) -
, -0- or -N (R8) - , provided that the conpound (1) when E is nitrogen, n
is 0, Xid-C3 ermpPyurd of-they fermykautkl), and a salt, ester or N oxide
derivative thereof. 2. The conmpound as clained in clain11, wherein n is O,
Xis -N (SOZRM) - or -g&? 5) - and Yis -C(R6) (R) -, or Xis -CO
and Y is -0- or -N(R@y™ 3. The compound as clained in claim1, wherein
T, U V and Ware ind ntly methine optionally substituted by hal ogen,
| ower al kyl, hydroxy or Q02986 PCT/JP2003/008161 136
4. The conpound as ﬁbﬁ int | east of T, U V and
Wis nitrogen. 5. T n cl n11 wh reln one of T, U,
5 V and Wis nitrogen, { s net hi ne

nd,/on the r§
R0y N

5 (wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower

10 alkylsulfonyloxy, -N(R')R? and -Q'-Ar!, and at least one of A,
B, C and D is said methine group;

Ar! is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,

15 hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,
lower alkanoylamino and -Q2%-Ar?;

Ar® is aryl or heteroaryl, any of which is optionally

20 substituted by a substituent 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;

E is nitrogen, methine or hydroxy substituted methine;

25 n is 0 or 1;



optionally substituted by hal ogen, |ower alkyl, hydroxy or |ower al koxy.

6. The conmpound as clainmed in claiml1l, wherein Xis -CO and 10 Y is -0-

or -NH. WO 2dwooemapound as clainmed in claim1l, wherei nPETIJB20080®816INd Y i S
-0-. 15 8. The conpound of the fornula (1-a) as claimed in claiml, ON NB
(la) R4 S~ NE | A CIOHp~ wereigg A, B, C and D are independently
nmet hine or nitrogen, said nethine being optionally substituted by a
substituent selected fromthe group consisting of halogen cyano, |ower 20

al kyl, hal o- 1 ong aﬁh@'ar@iﬁﬁ@?}éndleﬁ‘ﬁ@& AkkAYYe AP bRYEEN, ¥ 1l ower
alkoxycarbonyl | ower al kyl sul tonyl, | ower aIkyIsquony oxy, -N(RI) RZ and

-QL-Arl, amd—mKRP¢ast one of A, B, Cand Dis said nethine group; Art is
aryl or heteroarg any of which is optionally 25 substituted by a
substituent sel Bttanfl m;onrehengepapdenhiyshyd:gom 200 BO2986 kyl, or
PCT/JP2003/00816% 137 of hal ogen, nitro, hydroxy, |ower alkyl, halo-I|ower
al kyl , - Rowdrakarkoge %L | HXER épmr albwaens) WaAgh magnde

alkoxy hal o- | ower | ower |t hiq, .| ower aIkyIsquonyI car boxyl ,
| ower alkéﬁg?FvePSQEFYaP g968ar 5 d% P@%@P'alkanoylanlno and - Q- Ar2;

Ar2 is aryl or REtPEQ@id%oqéﬁwbelﬁQéfh iQYfptlonally substituted by a
e

substituent sel ected group consisting of halogen, cyano, |ower
al kyl', hal o-1 owet d kidwehYSTIOXY - | MBIk y 8l k¥l aryydr oxy, |ower al koxy,

hal o- | ower alkoxg Iomer 10 al ylanlno di -1 ower al kyl am no, | ower al kanoyl
and aryl; R’ and R® are independently hydrogen, lower alkyl, aralkyl
or aryl;
10 R® and R? are independently hydrogen, hydroxy, lower alkyl,
aralkyl or arvyl;

T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower

15 alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least
two of T, U, V and W are said methine group:

X is -N(SO,R*)-, -N(COR®)- or -CO-;

Y is -C(R®)(R7)-, -0- or -N(R®)-, provided that the
compound (I) when E is nitrogen, n is 0, X is -CO- and Y is -O-

20 is excluded), and a salt, ester or N-oxide derivative thereof.

2. The compound as claimed in claim 1, wherein n is 0, X is
-N(SO;R*)- or -N(COR®)- and Y is -C(R®)(R”)-, or X is -CO- and
Y is -0- or -N(R®)-.

25
3. The compound as claimed in claim 1, wherein T, U, V and
W are independently methine optionally substituted by halogen,

lower alkyl, hydroxy or lower alkoxy.



E is nitrogen, nethine or hydroxy substituted nethine; QL and @ are

i ndependently a single bond, oxygen, carbonyl or -N(R3)-; Rl and R2 are

i ndependewOl2godmnpeesegen or | ower al kyl, or 15 Rl and R2pcCrarznstpeasget her,
form | ower al kylene which may be intervened by oxygen, sulfur or imno; R3
is hydrogen or |ower alkyl; R4 is hydregen, |ower al kyl, aralkyl or aryl.
20 9. The conpound of the fornula (1-b) as clained in claiml, V-UW'TR
"' B(l-b) zoo Al ONDEC Hwhherein A, B, C and D are independently
met hine op ni tzrlgq%g%%m oﬁgl'(fage&:h]hﬂﬁeaeiﬂgcfﬂrh Olnalel'ﬁéx%lithSta'tt dkedtbynad

substi t uent seleé%e romthe group consisting of hal ogen, cyano, |ower
WO 2004/ 0g£986 HCT{IRRA0wW/ 99846¢roddf.al kyl , hal o-1ower al kyl, hydroxy,

| ower al koxy, hal o-1ower al koxy, [ower alkoxycarbonyl, | ower

al kyl'sul fonyl, lower alkylsulfonyloxy, -N(R)R2 and -Q -Arl, and at |east
one of A, B, Cand Dis said nethine group; 5 Art is aryl or heteroaryl,
any of whbeh iThegommeaind, assgbeimedt éﬁ @%{ahmsljbsﬂhqltﬁérﬂ g ot &d Prom t he

group con5|st|n of hal ogen, nitro, hydrgx | ower hal o-] ower
al kyl ,® hyd @&@y ohr n&rtafysencyafﬁh °£| f@ﬁe ‘Qlkehﬁl mejt {3

alkoxy, halg mﬁi%aﬁ F%ltg&égflﬁiHy %g%) '#§W£r191ﬁ§fy'ﬁyh£8Q¥'or

car boxyl oXyc
lower alkoxy.
6. The compound as claimed in claim 1, wherein X is -CO- and
10 Y is -O- or =-NH-.
7. The compound as claimed in claim 1, wherein X is —CQ- and
Y is -0O-.
15 8. The compound of the formula (I-a) as claimed in claim 1,

O B (la)
\ / 2
R“’\S’N F ( I I

wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
20 alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R?> and -Q'-Ar', and at least one of A,

B, C and D is said methine group;
Ar' is aryl or heteroaryl, any of which is optionally

25 substituted by a substituent selected from the group consisting



and -Q@-Ar2; Ar2 is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected fromthe group consisting of

hal ogen, woaneyookwséer al kyl, hal o-1ower al kyl, hydroxy- IPOREP20DF0Es1&ly| |

hydr oxy, |ower al koxy, hal o-Iower al koxy, |ower alkylam no, di-I|ower

al kyl am no, |ower al kanoyl and aryl; 1@7and @ are independently a single
bond, oxygen, carbonyl or -N(R3)-; R is hydrogen or hydroxy; 20 R and R2
are i ndependently hydrogen or lower alkyl, or Rl and R2, taken together,

f or m | owerofalta/l cfen Wi Chrdpyhharoki| eLywaed ab¥yadxy 3Rilo-SWwled’ k1T no; R3
is hydrogen or lower alkyl; T, U V and Ware independently nethine or

ni trogen, hydimbxy2S avthiad&kyiei eygcdptilowak| gliubst Loweedaliyersy suldsdiwemient
selected fromthe group consisting of hal ogen, |ower alkyl, halo-Iower

al kyl , hyd@&eEy 4 oneralfdemernd aHaiax .onerl alekoxy aldwl thid.eastloweanp of T,

U V and Ware said nethine group.. WD 2004/ 002986_PCT/ JP2003/ 008161 _ 139
10. The c&rﬁ?ﬁﬁd‘ Y -ai ﬁ@ﬁbgf‘fyﬁ'l'aquwe?f asmlf@PQﬁfﬂ-'e%@Y’ieralﬁmﬁcaWOéﬁﬁl'Wi s
unsubstki t ut t-hi_ne. .. The c upnd2as claimed in claim9, wherein one
of T, rl5J q‘?%%fgﬁadl%oglﬁlrno%eénqé)%'gge' compound as clained in claim?9,
wherein one of Rp2Ujg Mr?ﬁdo%/h%t@kBEQQQU’aﬁ df“%ﬂﬂéﬂrﬁ%'6§9¥%¥%¥l§5

nmet hi ne having a substifuent selected fromfhe group consisti

hal ogen, subdtavsited bsyla sipdtoxvendddi@utieEkom)thel grolp & iRAUNtl as
claimed in claim9, wherein one of T, U V and Wis nitrogen, and one of

t he remni mdehalegert lhivanochalowegr adkylbdtatarcwerhdkydd Hydmoxtyhd aqreaup
consi sting of fluorine
alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, lower
10 alkylamino, di-lower alkylamino, lower alkanoyl and aryl;
E is nitrogen, methine or hydroxy substituted methine;
Q' and Q% are independently a single bond, oxygen, carbonyl
or -N(R%®)-;
R' and R? are independently hydrogen or lower alkyl, or
15 R' and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

R® is hydrogen or lower alkyl;

R is hydrogen, lower alkyl, aralkyl or aryl.

20 9. The compound of the formula (I-b) as claimed in claim 1,

V—U
7 N\
w T

(I-b)

wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent

25 selected from the group consisting of halogen, cyano, lower



15 and hydroxy. 14. The conpound of the fornmula (I -c) as clained in claim
1, NAE-<~1 B(l-c) FNHp~CO wherein A B Cand D are

i ndependewOl2goam@edsone or nitrogen, 20 said nethine bei RGTUPLGOdNEI16Y
substituted by a substituent selected fromthe group consisting of hal ogen,
cyano, |ower alkyl, halo-lower alkyl,kjsgydroxy, |ower al koxy, hal o-1ower

al koxy, |ower al koxycarbonyl, |ower alkylsulfonyl, |ower alkylsulfonyl oxy,
-N(R)R2 and -Q -Arl, and at least one of A, 25 B, Cand Dis said nethine
group; WO /0 R P;ggﬁfo 40 [ o]/ tqr |, any
of whi ch Fgﬂggfigﬁ%??ﬁ‘ggﬁﬂé%itut%xﬁiéi%f%ﬁbéﬁI%ﬁeﬁfﬁgg sohelle- ARy |
group congilkbixfg DéweRl eEbxyEdrsbnyly,dr 0¥Wer! oxEKy B&KYFonyiR] O-1loRes

al kyl,  hydroxy-Iower al kyl, cyclo-lower alkyl, |lower alkenyl, |lower 5
al koxy, hallayllswdfoayloxy, -OE" )R kydt KDL;Atowend altkyeastfanylgf @gr boxyl ,
| ower al kanoyl, |ower alkoxycarbonyl, |ower alkanoylam no and -Q@-Ar2; Ar

2 is aryl Bar Chénér Badyd s mefthiigiec l9rosiPept i onal |y  substituted by a
substiguent sel ected fromthe g%ou consisting _10_qf _hal ogen, cyano, | ower

al kyl , °hal o- 1 oweF alRyPFIYhyBFoRetPERBFYAr kFPY RFdMERFR TFneP tHo8GhLY
hal o- | I I | am e I | kyl anj | |k I
al 0 OVIBISE%SI%?L)@G‘I:FOQ ,ra sr;TlgIPEIIJ.@un&QQ seglect%\ﬁ%ﬁgl{li )Iletaénagﬁ% tc}??l\r%'gl;rstalaf noy

and aryl; s nit . I'ne or Nyaroxy subs u and @
are Indep%@deﬂahxglaﬁl ﬂglt%oteomdrg&we&or;@%{ qukyl, 2 1Y- 1deR3)a1kyIRl and

R2 are independenily hydrogen or |ower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower

10 alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl
and -Q*-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, hydroxy-lower

15 alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, lower
alkylamino, di-lower alkylamino, lower alkanoyl and aryl;

Q' and Q% are independently a single bond, oxygen, carbonyl
or -N(R*)-;

R’ is hydrogen or hydroxy;

20 R' and R? are independently hydrogen or lower alkyl, or
R! and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

R® is hydrogen or lower alkyl;

T, U, Vand W are independently methine or nitrogen, said

25 methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least

two of T, U, V and W are said methine group.



R1 and R2, taken together, formlower alkylene which may be intervened by
oxygen, sulfur or imno; and R3 is hydrogen or |ower alkyl. 20 15. The
conmpound We 20044i0098d i N any one of clains 1, 8, 9, 10, PCI/IPA03/AB16Nd 14,
wherein Ar' is phenyl which is optionally substituted by a substituent
selected fromthe group consisting ofijgaal ogen, nitro, hydroxy, |ower

al kyl, hal o-1ower alkyl, 25 hydroxy-Ilower alkyl, cyclo-Iower alkyl, |ower
al kenyl, | ower al koxy, halo-Iower al koxy, |ower alkylthio, Iomer
al kyl sul f anyl , TRAr BeYbunt WEI1316RRO0Y k. ok 8YRTo AlkRuar BARK! of + OUET

al kanoyl am no and - Q@2-Ar2. WO 2004/002986 PCT/JP2003/008161 141 16." The
conpound &S atldaWrEd iuhsAmstdrmtefd deinimhel, 8, 9, 10, 11, 12, 13 and 14,
wherein Arl is heteroaryl which is optionally substituted by a substituent
selected fromthe group consisting of halogen, nitro, hydroxy, |ower

al kyl, hal o-1ower al kyl, 5 hydroxy-Ilower alkyl, cyclo-I|ower alkyl, Iomer

al kenyl, dwer Thg ﬁ%@ouﬁﬁl 3% | Blkmed I@ék)f’lql(%/@r' WhRYPLRI 8ne| ofel -
alkylsglfﬁfyl &?rbox Iomer al kanoyl, | ower al koxycarbonyl, Iomer

al kanoyl a %}ﬁ/ o 17. The conpound as clained in clain116,
wherein the heteroaryl |s pyridyl. 18. The conpound as clainmed in claim1,

which is selected from the group consisting of 15

2- [ 1- net hylsul fpBYESRPHAHENES | d N d 1P I iInflioN] wherkhih-8ne of T, U,
chl or obenzi m dazol e, 5, 6-dichloro-2-[1- nethylsulfonylsplro[lndollne 3, 4' -

pi peri di n\v- &hayw ]1l3;en2.|tm‘bdano| @&nd one of the remainder is methine having
5-chl oro-2-[1-et hyl sul fonyl spi ro[i ndoline-3,4"'-piperidin]-
a substituent selected from the group consisting of halogen,

10 lower alkyl, hydroxy and lower alkoxy.

13. The compound as claimed in claim 9, wherein one of T, U,
V and W is nitrogen, and one of the remainder is methine having
a substituent selected from the group consisting of fluorine

15 and hydroxy.

14. The compound of the formula (I-c) as claimed in claim 1,

N B
e—¢ I 1 (k)
NH N =
0

wherein A, B, C and D are independently methine or nitrogen,
20 said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R!)R® and -Q'-Ar!, and at least one of A,

26 B, C and D is said methine group;



20 1' -yl ] benzi m dazol e,

trans-5-chl oro-2-[ 3' - oxospi ro[ cycl ohexane-1, 1" (3' H) -

i sobenzofwpan)+oh2986] - 6- (tri fl uor onet hyl ) benzi m dazol e, PCT/JP2003/008161
trans-5- (4-fl uorophenyl)-2-[3'-oxospiro[ cycl ohexane-

1,1' (3" H)-isobenzofuran] -4-yl]benzi m dggol e, 25

trans- 2-[ 3- oxospi r o[ 6- azai sobenzof uran-1(3H), 1' - cycl o-

hexan] - 4' -yl ] - 5- phenyl benzi m dazol e,

trans-5-(3-fl uopopheny -azai,sghe r anp- .
1(3H) . 1 - oycl Ohégan]fgﬁﬁyg Lgn%éﬁ?g%ég%@' 4A4SBRERAIEH" 38 optionally

trans- 5- ( 4ubbkttarapenyy kb fulh Sk OMEsPE Es@h@;c%é@i S66E RBef gif aulp WOn20 844092986
PCT/ JP2003/ 008161 142 1(3H),1' -cycl ohexan] -4' -yl ] benzi m dazol e,

trans- 2- [ 8- okadpgen| cpdltobexhpdrdxy’, ( Jokpri adkgizohalanjlower alkyl,
4-yl]-5-(2-pyridyl)imdazo[ 4, 5-b] pyridine,
trans-2-| QYdéi‘f@@?pﬂ-P@[eéyéllbﬁéx agBC 011w,e$|) alkypbenkfan adjkenyl, lower

| dyl )i m.d d
frgng (glﬁ¥%%ﬁgp%ln] aﬁka§ ox%&%P%@igeaﬂéWE%benfékgﬁéﬁlO' lower
1(3H), 1’ %}f_ﬁ&‘i@%ﬁ% XM:{) uran %%Lgéﬁn % g’%/%vfeol: alkoxycarbonyl,

trans-2-| ospito dzalso

hexan] - 4 1}5bv]er6ari|it%fh)dy'1f£hﬁ%ohﬁd Spelgy#idine, 10

trans-6-(2-fluorophenyl)-2-] -oxosp|r0[6 azai sobenzof ur an-

1(3H), 1' -cycl ohax&nls4aryl] ofi Hetetdabyt] pyhiydoiewhich is optionally
trans- 2-[ 3- oxospi r o[ 6- azai sobenzof uran-1(3H), 1' - cycl o-

hexan] - 4' syblst5-tylired/by @ s{talz@i{iﬂ;@rb@ pelerited from the group consisting
trans-5- (4- fluorophenyl)-2 [ 3- oxospi ro[ 6- azai sobenzof uran 15

1( 3H) 19" - efrakreem] cx¥ang|. | janedaz bidl s hgnlemafealkyl, hydroxy-lower

EI.E g‘nl-l)S ?' (% E‘Vg-ﬁregﬁﬁ{fhﬁngw ]]E-%V%%gz%)#% %1 pé’?ql.f]%gfnzeort uraql.rkoxy, lower

trans-2- (24 g;lie QrARRkeny )-'1§w[o,% ad%! %&%L)Cyﬁlo%‘ix%ﬂﬁanoyl and aryl;

1,1' (3" H)-1sacb nzo uran ] pur
E is nitrogen, methlne or hydroxy substituted methine;

Q' and Q% are independently a single bond, oxygen, carbonyl
15  or -N(R®)-;
R! and R? are independently hydrogen or lower alkyl, or
R' and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino; and
R® is hydrogen or lower alkyl.
20
15. The compound as claimed in any one of claims 1, 8, 9, 10,
11, 12, 13 and 14, wherein Ar' is phenyl which is optionally
substituted by a substituent selected £rom the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
25 hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,

lower alkanoylamino and -Q*-Ar®.



20 trans-2-(3-fluorophenyl)-8-[3' -oxospiro[cycl ohexane-

1,1' (3" H)-isobenzofuran]-4-yl]purine,

t rans- 2- (Wof2bucegskenyl ) - 8- [ 3' - oxospi ro[ cycl ohexane- PCT/JP2003/008161

1,1' (3" H)-isobenzofuran]-4-yl]purine,

trans- 2- (2- met hoxyphenyl ) - 8-[ 3' - oxospir4q[ cycl ohexane 25

1,1' (3" H)-isobenzofuran]-4-yl]purine,

trans- 2- (4- met hoxyphenyl ) - 8-[ 3' - oxospi r o[ cycl ohexane-

1,1" (3" H) 1diesobgReéot oipdiind-ad Jd1inRt in any one of claims 1, 8, 9, 10,

trans- 2- (2- met hyl phenyl ) -8-[ 3' - oxospi r o[ cycl ohexane-

1, 1' (3' H) dilsob2nzZidf andnl4 Awplenein Ae, 10O HOZOGH1BETL S RAAAIMNN8KS1 143
trans-8-[ 3' - oxospi ro[ cycl ohexane-1,1' (3' H)-i sobenzofuran]- -4-yl]-2-(2-
trifl uor ofdpHidveeA by @ swlestituent selected £rom the group consisting
trans-2-(2-chl aro-4-fl uorophen I%-B-[S'-oxospiro&cyclo-
hexane- 1, PE 334098 dhroF 'raﬁ’%d oXY] pbPVRE, agkyl,” halo-lower alkyl,
trans-2- (2 I hyl phenyl ) - 8-[ 3 -oxospi rol cycl o- _hexane-1,

1 (3 _iégg%%§§¢é$§%f¥2?3p pu%yﬁ%;—lower giﬁyi, fbwer alkenyl, lower
trans- 2- (Zafidil ) - 8Had o-@HIRR 1 OlaxeRNexangwbrl’ (F11thio,  lower
i sobenzof uran]-4-yl ]purine,

trans- 8- [ 31kgResnifonlyay,CtabBEaRE; 1.dwdS allkans9h e NZ&her ANlkoxl@arbonyl,
-4-yl]-2-(2-thienyl)purine,

t r ans- 8- [ 3'owsto sikasjoyleimdnex amd +0Of-A8% H) - i sobenzof ur an] -
-4-yl]-2-(2-pyrrolyl)purine, trans-2-(3-f

| uoropyri di n-6-yl)-8-[3" -oxospiro[ cycl ohexane-

1,1' (3, H)-isob f -4-vyl i ne, S . .
L ans 18 270 SR8 SiincEay e 1B 0% b6 ¢ jitesinipaFRe heteroaryl
1, 1" (3" H) 5igs huran] - 4-yl ] puri ne,

trans-2-(§1fl or ophenoxy) - 8- [ 3' - oxospi r o[ cycl ohexane-

1,1 (3" H)-isobenzofuran]-4-yl]purine,

trans-2-(2, 6-di fl uorophenoxy)-8-[ 3" -oxospiro[ cycl ohexane
18. The compound as claimed in claim 1, which is selected from
the group consisting of

15 2-[l-methylsulfonylspiro[indoline-3,4'-piperidin]-1'-yl]-5-
chlorobenzimidazole,
5,6-dichloro-2-[1l-methylsulfonylspiro[indoline-3,4"-
piperidin]-1’-yl]lbenzimidazole,
5-chloro-2-[l1-ethylsulfonylspiro[indoline-3,4" -piperidin]-

20 1'-yllbenzimidazole,
trans-5-chloro-2-[3'-oxospiro[cyclohexane-1,1'(3"'H)-
isobenzofuran]-4-yl]-6-(trifluoromethyl)benzimidazole,
trans-5-(4-fluorophenyl)-2-[3'-oxospiro[cyclohexane-
1,1'(3'H)-isobenzofuran]-4-yl]lbenzimidazole,

256 trans-2-[3-oxospiro[6-azaisobenzofuran-1(3H),1’'-cyclo-
hexan]—4'—yl]—5—phenylbenzimidazole,
trans-5-(3-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yl]lbenzimidazole,

trans-5-(4-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-



20 1,1' (3" H)-isobenzofuran]-4-yl]purine,
trans-8-[ 3' - oxospi ro[ cycl ohexane-1, 1' (3' H)-i sobenzof uran] -

4-yl] - 2- (WopopkioRakgl ) puri ne, PCT/JP2003/008161
trans- 8- [ 3- oxospi r o[ 6- azai sobenzof uran-1(3H), 1' - cycl o-
hexan] -4' -yl ]-2-phenyl purine, 25 142

trans-2-(2-fluorophenyl)-8-[ 3-oxospiro[ 6-azai sobenzof ur an-
1(3H), 1' - cycl ohexan] -4' -yl ] puri ne,

trans- 2- 0RO a®5h3-9X0sRi 1AZal nzof ur an-
| ans- 2 (rbyon onbeaybhefahd- X038 68h91H4 265801

trans- 2- (4rhheopophengkpsBil-3d{exyelpheahheazailsqbensofitbaanVOra@a4/1002986
PCT/ JP2003/ 008161 144 1(3H), 1' -cycl ohexan]-4' -yl ] puri ne,

trans- 2- (2-ghliesephepykid8i]) 2mddazpil 1o b6bd pgirdidierzof ur an-
1(3H), 1' -cycl ohexan] -4' -yl ] puri ne,

trans- 2- ( 3rensoRopBengkpspifrelevedphesphealails dBe HAoflsokengofuran] -
1(3FD,1'-cycIohexan]-4':%%aguane, .

tr ans-2- (4=l 6PopRERYFLAFL) 3Md L5320l Ao PeLd PATdG888 2 0f ur an-

1(3H),1' -cycl ahexap] =4 -yl ] purins, _ : _ . _
ranb. 2- ( SHeRBoro A FLUG SERERYL -3 SXosBIFaLe: B egheReoturan
Zofuran-1ﬁ%§ho%1ﬂcxgbgeﬁé§ah 4'47YhhRYHiRR20t4, 5-bIpyridine,
trans- 2- (4- met hoxyphenyl ) - 8-[ 3- ox0spi r o[ 6- azai sobenzof ur an-

1(3H), 1' - ey¥ehehexas} o4osplilkpUki-A2aisobenzofuran-1(3H),1' -cyclo-
trans- 2- ( 2- net hyl phenyl ) - 8-[ 3- oxospi r o[ 6- azai sobenzof ur an-

1(3H), 1' - bexlanlieXddny14-6yphenyilimidazo[4,5-clpyridine,
trans-2-(2-difluoronet hoxyphenyl)-8-[ 3-oxospiro[ 6-azai so_15
benzol@r afransHp -12- E}ErsReREAY14 -2y [Br@xog@irol 6 -azaisobenzofuran-

L 2 L SO IR 5 Rl 8813,

e S Bt R ki oy st 1) (2
hexan]-4'-yl]-5-phenylimidazo[4,5-b]lpyrazine,
trans-5-(4-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-

15 1(3H),1'-cyclohexanl]l-4'-yllimidazo[4,5-b]lpyrazine,
trans-6-(4-fluorophenyl)-2-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yl]limidazo[4,5-c]pyridazine,
trans-2-(2-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]lpurine,

20 trans-2-(3-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]lpurine,
trans-2-(4-fluorophenyl)-8-[3'-oxospiro[cyclohexane-
1,1'(3"H)-isobenzofuran]-4-yl]lpurine,
trans-2-(2-methoxyphenyl)-8-[3'-oxospiro[cyclohexane-

25 1,1"(3'H)-isobenzofuran]-4-yllpurine,
trans-2-(4-methoxyphenyl)-8-[3’'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]purine,
trans-2-(2-methylphenyl)-8-[3’-oxospiro[cyclohexane-

1,1'(3'H)-isobenzofuran]-4-yl]purine,



20 trans-2-(2, 4-difluorophenyl)-8-[ 3-o0xo0spiro[ 6-azai sobenzo-
furan-1(3H), 1' -cycl ohexan] -4' -yl ] puri ne,

t rans- 2- (\Rp2e0di/dokasor ophenyl ) - 8- [ 3- oxospi r o[ 6- azai sobenz ®@CT/JP2003/008161
furan-1(3H), 1' -cycl ohexan] -4' -yl ] puri ne,

trans- 2- (2- br ono- 4-f | uor ophenyl ) - 8-[ 3-18ospi r o[ 6- azai so 25
benzofuran-1(3H), 1' -cycl ohexan] -4' -yl ] puri ne,

trans- 2- (4-chl oro- 2-fl uorophenyl ) -8-[ 3- oxospi r o[ 6- azai so-

benzof ur artrbp3HB-1'3- &l TlovE Totekde-1E.1 ' (3 H) -isobenzofuran] -
trans- 8-[ 3- oxospi r o[ 6- azai sobenzofuran-1(3H), 1' - cycl o-

hexan] - 4' ~#-y13-3«(Quitodlflluomemiertdyy 1D eFAH)/pRAADRG PCT/ JP2003/ 008161 145
trans-8-[ 5-fl uoro- 3- oxospi ro[ 6- azai sobenzofuran-1(3H), 1' -
CyC|OhexaﬁFﬂys:erZqu*gﬁﬂ—ﬁuﬁhugrophenyl)—8—[3'-oxospiro[cyclo—

s A P S e O e
t -2 (34adiblyor -8 [5-1l 2. ol 6. aza.
{rans- B (o b0 O e Al 109 B 0SBl Ll 4871 o-

trans-2-(2E§3ggthqqwqghggyhgmﬁmhérgd&%§ﬁf§a??ﬂggrﬁgkg-aza-

i sobenzofuran-1(3H), 1' -cycl ohexan] -4' -

trans- 2- ( 4&xfansoreg2e Eyr)19-[874-[IBy dox6spd T @SILIoPc&admer 110 ' (3'H) -

i sobenzofuran-1(3H), 1' - cycl ohexan] -4' -yl ] puri ne,

5, 6- di chl dsebnz®fargindydr-y-13-poxdsysi.r o[ i soqui nol i ne-
1(2H), 4" -pi peridin]-1" -yl ] benzi m dazol e, , ]

2-[ 3, 4- di Fy@Rs§-8-8Rosprrspised svisdiohs&anez ) 14 (3p Hedisgbspzofuran] -
1' -yl }55-phenyl-bgnzim dazol e, 15 .

8-[3, ]Z'LQdi h?d?%L-]B?oigs5?1118f1iyg'3(fb’irﬂ'6’1ei'ne- 1(2H), 4' - pi peri din] -

1' -yl ] - 2- ghenyl gurrisne i - PR T _
8-[3,4-dihydro-3-éxosEﬁfgﬁlggéﬁ?ﬁngﬁg?ffZﬁy}4K?pF e%FSPﬁFFOfMF?Pﬂ-Z-(Z-f
| uor ophenyla)-guri-ne,(2-pyrrolyl)purine,

8- [ 3, 4-di hydr o- 3- oxospi ro[ i soqui nol i ne-1(2H), 4' - pi peri di n]
trans-2-(3-fluoropyridin-6-yl)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yllpurine,

15 trans-2-(2-chloropyridin-6-yl)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]purine,
trans-2-(2-fluorophenoxy)-8-[3'-oxospiro[cyclohexane-
1,1"(3'H)-isobenzofuran]-4-yl]lpurine,
trans-2-(2,6-difluorophenoxy)-8-[3'-oxospiro[cyclohexane-

20 1,1"(3'H)-isobenzofuran]-4-yl]purine,
trans-8-[3’-oxospiro[cyclohexane-1,1’'(3"H)-isobenzofuran]-
4-y1]-2-(1l-piperidyl)purine,
trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H), 1’ -cyclo-
hexan]-4'-yl]-2-phenylpurine,

25 trans-z—(2—fluorophenyl)-8-[3—oxospiro[6—azaisobenzofuran—
1(3H),1'-cyclohexan]-4'-yl]lpurine,
trans-2-(3-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

1(3H),1'-cyclohexan]-4'-yl]lpurine,

trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-



20 1'-yl]-2-(4-fluorophenyl) puri ne,
trans-8-[3',4'-di hydro-3' - oxospi ro[ cycl ohexane-1,1' (2'H) -

i soqui nolwo)20e/0pk486 2- phenyl puri ne, PCT/JP2003/008161
trans-2-[3', 4" -di hydro-3' - oxospiro[ cycl ohexane-1,1" (2'H) -

i soqui nolin]-4-yl]-5-phenyl benzi m dazoi4, 25
trans-8-[3',4'-di hydro-3' - oxospi ro[ cycl ohexane-1,1' (2'H)-

i soqui nolin]-4-yl1]-2-(2-fluorophenyl)puri ne,

trans- 8- [ 3'(,3#)-,di' hicd-ohex@tOs{i T-81gperakexane- 1, 1' (2' H) -

i soqui nolin]-4-yl]-2-(4-fluorophenyl)puri ne,

t r ans- 2- ( £ransoRedRewh Dor® ghanylor-8@x ) -33-oxoepiiriod [66-a2zadisbh SR oZ20-4n202986
PCT/ JP2003/ 008161 146 benzofuran-1(3H), 1'-cyclohexan]-4'-yl]purine,
t rans- 2- (4(BHyudr osedphexan 13-4 xyddipusli®eazai sobenzof uran- 1(3H),

1' -cycl ohexan] -4' -yl ] puri ne_6-oxi de, . ]
trans-2-(3¥FP%6é6f§f SAREENA -85 B3 oFxesedited b agadisepenzofuran -

P?gﬁgfgf?gxéﬁﬁg?S5%?%§¥§#%¥ﬁggg%;§?§¥+%gg&%2Siro[6-azaiso-

Crane. 2. (AT o phe o o r Bos Aol S az s sebenaopuryn-

1' - cycl ohaxal)- 4" ~yylgldhesan ]1A ' -yl 1purine,

trans- 2- (4-fl uoro- 3- hydr oxyphenyl ) - 8-[ 3- oxospi ro[ 6- azai so-

benzof ur akrapsHR - (2'-ciyoirordxdidjuot'ophlehyln)i-Be [ 3aottospiro[ 6-azaisoben

CE?-Z-(4-fIuor?pb?n%%b-83[4'-hydroxy-3-qxospiro[6-azaisp- benzof uran-1(3H),

1' - cycl oh&R&NFaR- L Pfiduri n@ycimheganind "cyddousdnst claim 1, which is

a2 R A A n oy R ) sk S brRiep] o ARPORCPengg taran-

L (31| SSBETaT e oherd o natTpuuayc] chexane
trans-2-(2-methylphenyl)-8-[3-oxospiro[6-azaisobenzofuran-
1(3H),1'-cyclohexan]-4'-yl]lpurine,
trans-2-(2-difluoromethoxyphenyl)-8-[3-oxospiro[6-azaiso-

15 benzofuran-1(3H),l’'-cyclohexan]-4'-yllpurine,
trans-2-(3-difluoromethoxyphenyl)-8-[3-oxospiro[6-azaiso-
benzofuran-1(3H),1’'-cyclohexan]-4'-yl]purine,
trans-8-[3-oxospiro[6-azaisobenzofuran-1(3H),1’ -cyclo-
hexan]-4'-yl]-2-(2-trifluoromethylphenyl)purine,

20 trans-2-(2,4-difluorophenyl)-8-[3-oxospiro[6-azaisobenzo-
furan-1(3H), 1’ -cyclohexan]-4'-yl]purine,
trans-2-(2,5-difluorophenyl)-8-[3-oxospiro[6-azaisobenzo-
furan-1(3H), 1" -cyclohexan]-4’'-yllpurine,
trans-2-(2-bromo-4-fluorophenyl)-8-[3-oxospiro[6-azaiso-

25 benzofuran-1(3H),1'-cyclohexan]-4'-yl]lpurine,
trans—2-(4-chloro—2-fluorophenyl)-8-[3-oxospiro[6-azaiso—
benzofuran-1(3H), 1’ -cyclohexan]-4'-yl]lpurine,
trans—8—[3-oxospiro[6—azaisobenzofuran—1(3H),1'—cyclo—

hexan]-4'-yl]-2-(3-quinolyl)purine,



21. The compound of claim1, which is trans-2-(4-f

| uor ophenyl ) - 8-[ 3- oxospi r o[ 6- azai sobenzofuran- 25 1(3H),

1' - cycl ohwwan)+298¢l | puri ne. 22. The conpound of cl ai m PCTWR20B/0#8361

trans-2- (2, 5-di fl uorophenyl ) -8-[ 3- oxospi r o[ 6- azai so- benzofuran-1(3H),

1' -cycl ohexan] -4' -yl ] puri ne. WO 2004/ 0@3986 PCT/JP2003/008161 147 23. The

conpound of claim1, which is

trans-8-[ 5-fl uoro- 3- oxospi ro[ 6- azai sobenzofuran-1(3H), 1'-

cycl ohexalftjraf's—gl-|[ 52-£(12roid @ -@pospy bl Br-azéi s b et o fir@ancaABeYnd -af cl ai m

1, which is trans-5-(2-fluorophenyl)-2-[3-o0xo0spiro[6-azai sobenzof uran-

1(3H), 1' cygdrbeeradl-44'-yi]-2rpbenylpurdne),pyri di ne. 10 25. A process for

preparing_a conpound of the fornmula (1-1) : V.UW T NAFB (CH2)n N-</ |

| ( 1-1 ) trene-g-bectdiRacsidt oxospire [ 4nd zpigodenzodyamatedt(BH)ndt ki ne or

ni trogen, id_nethine bein tional | y substituted by a substituent

sel ected F?ginﬁéaSBoap' §H§%§3§ﬁ538Prﬁ§P§§€ﬁ,PP&&H@/ | ower 15 al kyl ,

hal o- | pwekrahkyb. (BYdr@X¥ X¥%. rhalg-1ower, al koxy, |l ower

al koxycar bonyl, T SaRr gﬁ %FS%&?%%@&?9|§mé? f§P€§P33IP§H§P&¥§F6fﬁ5ﬁ‘)R2 and

-Q -Ar', a86bahzbeashnong 3¢f) A - cBc16haRANR-iS -3A hgine group; Art is

aryl or heteroaryl, any of which ?s optionglly §%dg§E§StVtuted by a

substi t uebrasel2et ed 5tddmltberophenplgoBsi[ Stitl@orot-3nakeagpiroNel ke q-hydr oxy,

| ower al kyl, hal o-1ower al kyl,
1sobenzofuran-1(3H),1’'-cyclohexan]-4'-yl]lpurine,
trans-2—(4—fluorophenyl)—8—[7—hydroxy-3—oxospiro[6-aza—

10 isobenzofuran—l(3H),1'-cyclohexan]—4'-yl]purine,
5,6—dichloro—2—[3,4-dihydro—3-oxospiro[isoquinoline-
1(2H),4" -piperidin]-1'-yl]lbenzimidazole,
2—[3,4—dihydro—3—oxospiro[isoquinoline—l(2H),4'-piperidin]—
1'-y1l]-5-phenylbenzimidazole,

15 8-[3,4-dihydro—3—oxospiro[isoquinoline—l(2H),4'—piperidin]—
1'-yll-2-phenylpurine,
8-[3,4—dihydro—3—oxospiro[isoquinoline-l(ZH),4'-piperidin]—
1'-yl]-2-(2-fluorophenyl)purine,
8—[3,4-dihydro—3-oxospiro[isoquinoline-l(2H),4'—piperidin]—

20 1'-yl]l-2-(4-fluorophenyl)purine,
trans-8—[3',4’-dihydro—3'—oxospiro[cyclohexane—l,1’(2’H)-
isoquinolin]-4-yl]-2-phenylpurine,
trans-2—[3',4’—dihydro-3'—oxospiro[cyclohexane-l,l'(2'H)—
isoquinolin]-4-yl]-5-phenylbenzimidazole,

25 trans-8-[3',4'-dihydro-3'-oxospiro[cyclohexane-1,1'(2"H)-
isoquinolin]-4—yl]—2—(2—fluorophenyl)purine,
trans-8-[3',4"'-dihydro-3’-oxospiro[cyclohexane-1,1'(2'H)-

isoquinolin]-4-yl]-2-(4-fluorophenyl)purine,

trans—Z-(4-fluorophenyl)—8—[7-hydroxy—3—oxospiro[6—azaiso—



hydr oxy-1 ower al kyl, cyclo-Ilower alkyl, |ower alkenyl, |ower alkoxy,
hal o- | ower al koxy, |ower al kylthio, |ower alkylsulfonyl, carboxyl, |ower

al kanoyl ,wbawewooadskoxycar bonyl, 25 | ower al kanoyl am no PamdP20Q@0081&; WO
2004/ 002986 PCT/JP2003/008161 148 Ar 2 is aryl or heteroaryl, any of which
is optionally substituted by a substii4agent selected fromthe group
consisting of halogen, cyano, |ower alkyl, halo-Iower alkyl, hydroxy-I|ower
al kyl, hydroxy, |ower al koxy, hal o-1ower al koxy, |ower 5 al kylam no,

di -1 ovner ajdndomirem- 1@y, a kay@lomithay - »-fAl piichd? are i ndependently
a single bond, oxygen, carbonyl or -N(R3) -; Rl and R2 are independently
hydr ogen dransm- (d 46lyompheRly land H23 - dxaegni toyetdveri sdmmdfuem -al kyl ene
which may be 10 intervened by oxygen, sulfur or imno; T, U V and Ware
|ndependeﬁdﬁﬁhﬂﬂ”ﬂTﬁ¥Q#°hﬁ%@ﬂiﬁﬁ1 -YlaliRnrinea Htexiis ng optional |y

substi t ut |tuent elected, framthe group con5|st|ng of

Ea: ogfan, %ﬁﬁé%% ‘ﬁb W?W%i?pr%meniﬁgr%x@g\?’iﬂlﬁlﬁ )?yzaall(rjﬁP .

al o- 1 gwer, as " an are said nethine
group; gan&) ﬁ%%%ﬁ‘dﬁb ’hglve ac ‘QPan l:Ia unrlréls’ defined below), or
a salt, eshemon Nax s Aedamil )V%ﬂﬁ y-é"iﬂ') ] de&g% a{ﬁ% ng a

conpound of the fornula (rry: N erein a, b,
c and d amenzuRpendantimy) nm’mdwmeméﬂpgemylmiﬂﬂ@t hi ne bei ng

optionally substituted by a substituent
trans-2-(4-hydroxyphenyl)-8-[3-oxospiro[6-azaisobenzofuran-
1(3H), 1'-cyclohexan]-4'-yl]purine,
10 trans-2-(4-fluoro-3-hydroxyphenyl)-8-[3-oxospiro[6-azaiso-
benzofuran-1(3H), 1'-cyclohexan]-4'-yl]lpurine, and

cis-2-(4-fluorophenyl)-8-[4'-hydroxy-3-oxospiro[6-azaiso-

benzofuran-1(3H), 1'-cyclohexan]-4’'-yl]lpurine.

15 19. The compound of claim 1, which is
trans-8-[3'-oxospiro[cyclohexane-1, 1’'(3'H)-isobenzofuran]-

4-yl]-2-phenylpurine.

20. The compound of claim 1, which is
20 trans-2-(2-fluorophenyl)-8-[3'-oxospiro[cyclohexane-

1, 1'(3'H)-isobenzofuran]-4-yl]purine.

21. The compound of claim 1, which is
trans-2-(4-fluorophenyl)-8-[3-oxospiro[6-azaisobenzofuran-

25 1(3H), l'-cyclohexan]-4'-yl]lpurine.

22. The compound of claim 1, which is
trans-2-(2,5-difluorophenyl)-8-[3-oxospiro[6-azaiso-

benzofuran-1(3H), 1'-cyclohexan]-4'-yl]purine.



selected fromthe group consisting of hal ogen, cyano, |ower alkyl,
hal o-1 ower al kyl, | ower al koxy, halo - | ower al koxy, |ower al koxycarbonyl,
| ower al kyb=064me986, | ower al kyl sul f onyl oxy, 25 - N(RL1P) R2PJP20q8/msA61LP and
optionally protected hydroxy, and at |east one of a, b, ¢ and d is said
met hi ne group; WO 2004/ 002986 PCT/JP20043/ 008161 149 Ari1P is aryl or
heteroaryl, any of which is optionally substituted by a substituent
selected fromthe group consisting of halogen, nitro, |ower alKkyl,
hal o- | ower al kyl, cyclo-lower alkyl, |ower alkenyl, |ower alkoxy,
hal o- | ower__al koxy, lower 5 al kylthio, |ower alkylsulfonyl, |ower alkanoyl,
| oner  al KSxyd&ehsampounsivel gliadioyl.ambdich i@ P- Ar 2P, optional |y
protectedth dr oxy,. op ionalgy prot ect ed hyd[ox¥;lomer al kyl and optionally
pr ot ect ed (ﬁ%%&s' 105 33050 spined s pgaipopeang frapmildBH)s dpt-i onal |y
10 substi sybstj.tiugnt sel.ected fromthe group consisting of

hal ogen, %@%ﬁg?ﬁ¥%ﬁgr%hlk?ﬂ,ahéﬁo%h&ﬁﬁpgﬁqaﬁﬁ)ﬁu ‘al koxy, hal o-1 ower

al koxys | ower al kyl am no, di-Iower alkylam no, |ower al kanoyl, aryl,
optionally protected hydroxy-Ilower al kyl and optionally protected hydroxy;
15 L1 is a4l.eqtengoyipoupd Bfi T1ain M,NemAR @gti ng group; QLP and 2P are

i ndependently a single bond, oxygen, optionally protected carbonyl or
-N(R3) -; RrRnsnd -Rep fdueroptepgridert-I B -axoapimo] prakzad siobgngoFufan -20 an

i mno-protecting group, hydrogen or |ower alkyl, or RIP and R2P, taken

t oget her , 1{afm. | dnecysiiobesaa lnwdi’ ci Lihipidazioider vehdoyridioeygen, sul fur or
optionally protected imno; and R3 is hydrogen or |lower alkyl) with a
conmpound of the formula (I111) or its salt:

10 25. A process for preparing a compound of the formula (I-1):

v—Uy
/2R
Y
A A
(CHy N_< | (1)
PAS
X—Y N~ ~p™

(wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
15 alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R® and -Q'-Ar', and at least one of A,

B, C and D is said methine group;
Ar' is aryl or heteroaryl, any of which is optionally
20 substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,

25 lower alkanoylamino and -Q2-Ar?;



v-u Wt (CH2)n AN ( Il ) 25 X-Y WD 2004/002986 PCT/JP2003/008161 150
(wherein nis O0or 1;, RAis |ower alkyl, aralkyl or aryl; R5 and R8 are

i ndependewDl2godnpeesegen, | ower al kyl, aral kyl or aryl; PCRGP2008/00RT61ar e

i ndependent |y hydrogen, hydroxy, |ower alkyl, aralkyl or aryl; t, u, v and
w are independently methine or nitrogems said nethine being optionally
substituted by a substituent selected fromthe group consisting of

hal ogen, |ower al kyl, halo-lower 10 al kyl, |ower al koxy, hal o-1ower al koxy

and optionally Aﬁ:@)tf@t@ﬂyl hy€r Bs¥eraadyat hﬁ?sbft Wﬁl@fl ELS %ptYLo?i'&q_l‘ﬂy are
said nethine group; X is -N (SO2R4) -

- C( R6) ( R7pupstituged-py R@ubsmummedeﬂb@tteﬁlmro@mhpogmlﬂ bbhbl‘ei‘ltalmgn is O,
Xis -CO and Yis -0- is excludeﬂ%, 15 and optionally renoving the

prot ect i ngTJrdtRAY) . FY8RPL Howaralkyl ngadomiowed atkyhe hiydmoulyalokwerl) 1 v-u

\ v, tWa XNaﬁ&g(V}(h avg§g‘§8¥ﬁ{}t hN- <(/)W(Ial:C az(]:}zoxl\ly,d (ﬁ/?leg ellorx]ﬂe%:‘ %lk%xyd,’ rJ].’owlz,r Lo
5 alkylamino, di-lower alkylamino, lower alkanoyl and aryl; Q!
and Q% are independently a single bond, oxygen, carbonyl or
-N(R%)-;

R' and R? are independently hydrogen or lower alkyl, or

R' and R?, taken together, form lower alkylene which may be
10 intervened by oxygen, sulfur or imino:

T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least

15 two of T, U, V and W are said methine group; and
n, R?®, X and Y have each the same meaning as defined below),

or a salt, ester or N-oxide derivative thereof,

which comprises reacting a compound of the formula (II):
a
S
N §“°c
b
20 (wherein a, b, ¢ and d are independently methine or nitrogen,

said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl,halo—loweralkyl,loweralkoxy,halo-loweralkoxy,lower
alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,

25  -N(R')R*, -Q'"-Ar'® and optionally protected hydroxy, and at

least one of a, b, ¢ and d is said methine group:;



same neani ng as defined above) and/or oxidizing nitrogen 20 aton{(s) of the
conpound(1V-1). 26. A process for preparing a conpound of the fornula
(1-2): WwPodwome®e86 PCT/ JP2003/ 008161 151 v-U W T ROTAP23/0¢8TsH 2) rn
X-Y H D~ (wherein A, B, C and D are independently nethine or nitrogen,

said nethine being optionally substitul48d by a substituent selected from
the group consisting of hal ogen, cyano, lower 5 al kyl, hal o-1ower alkyl,
hydr oxy, |ower al koxy, hal o-lIower al koxy, |ower al koxycarbonyl, |ower

al kyl sul fonyl, RoWeris aigl sut fromdmenyt NeRly RE ahcd tvdpt asith ity | east
one of A/, B, Cand Dis said nethine group; Arl is aryl or heteroaryl, any
of whi ch SURFHityted Py asubsbstient e lnctedhibeni theegroapleatseics tfiram t he

group consi hi g of hal ogen, nitro, hydroxy, |ower alkyl, halo-Iower
al kyl , m?df Q@ﬂ%@nﬂ b 1QRRT @lkgider balRyLowpsvtkal kerwd o4 lomsT

al koxy, h 10 Kk | ower al kylthio, lower _alkylsulfonyl, carboxyl,
| ower al kgdjr%g{;;;ll,'mﬁéyg% %ﬁ%ggg?garﬁﬁwfﬂ:,ai]i%Xi’ovaé?V\f%T%%‘ﬁ | RS ard®Wep- Ar 2;
Ar2 issary er ogy, a | |5 opti |1 substituted by a
subst i tuentlk(s?f'relfggtbéd %dé“lrﬁ’i hggb]?%%%mc‘gﬁh L n%w%? héﬁ%&@ yTJ'Cyar:llIS’,Wngmer

al kyl, halaaxloeweardblyll, hydewsy- d1veioy@idito, hydrmxy,ze! Owﬁi%nléﬁ)ﬁ_

hal o- | ower al koxy, |ower 20 al kyl am no, di-Ilower al kylam no,” | ower &ikanoyl
and aryl ; protacdeq2hydeoxiyde pgrdemnially ya piiot@lct &80 hd rdxeaiby G2 I M|
and optionally protected carboxyl;
Ar®® ig aryl or heteroaryl, any of which is optionally
10 substituted by a substituent selected from the group consisting
ofhalogen,cyano,1oweralkyl,halo—loweralkyl,loweralkoxy,
halo-lower alkoxy, lower alkylamino, di-lower alkylamino,
loweralkanoyl,aryl,optionallyprotectedhydroxy-lpweralkyl
and optionally protected hydroxy;
15 L' is a leaving group;
P is an imino-protecting group;
Q" and 0* are independently a single bond, oxygen,
optionally protected carbonyl or -N(R3)-;
R'® and R* are independently an amino-protecting group,
20 an imino-protecting group, hydrogen or lower alkyl, or R!® and
R%®, taken together, form lower alkylene which may be intervened
by oxygen, sulfur or optionally protected imino; and
R’ is hydrogen or lower alkyl)

with a compound of the formula (III) or its salt:

VU
w// W
(CHi)n NH (nr)

25 X—Y



or -N(R3) -; R is hydrogen or hydroxy; R ' and R2 are independently
hydrogen or |ower alkyl, or 2 25 R and R, taken together, form/l ower

al kyl ene wbi2obw/qoea86be WO 2004/ 002986 PCT/ JP2003/ 008161 Pprr3aPRa08/608tened by
oxygen, sulfur or imno; T, U V and Ware independently nethine or
nitrogen, said nethine being optionalld substituted by a substituent
selected fromthe group consisting of halogen, |ower alkyl, halo-lower 5
al kyl, hydroxy, |ower al koxy and hal o-|1 ower al koxy, and at |least two of T,
U, V and \Whegedai @ st 19 we drioup; n, R3, X and Y have each the sane
meani ng as defingd below) or a salt, ester or N-oxide derivative thereof,
whi ch conpri sesPr eb®t19%¥en abkpbunaratkyheofoarpla (V): H2N a° b H2N d*C

10 (wherein a, Ps _¢C d are independently methine or nitrogen, said

met hi ne bei ng ogt F‘S‘Rﬁ?’fé GReRAeR tdy %Yé:ﬁ‘bg?ilt démer abkeki edaflikyh t he
gr oup cong&shgpg;of hal ogen, cyano, |ower alkyl, hal o-lower alkyl, |ower
al koxy, hal o - Tower al koxy, |ower 15 al koxycarbonyl, |ower alkylsulfonyl,

el Ky Ul IRNsba, are MoRoBeidRn 1P A oA Sy il el e PLALES! o0

hydroxy, and at |east one of a, b, ¢ an sai 1p is
aryl or hereikzgilybr amylef which is optionally substituted by a
substituent selected fromthe group consisting 20 of halogen, nitro, |ower
al kyl, hal o-1 owkr %l Kyand ayare-imieperaldaytly meweringl semd trder sakkoxy,
hal o- | ower koxy, Jower _alkylthio, |ower alkylsulfonyl, |ower alkanoyl,
| over methine’being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
10 alkyl,loweralkoxy,halo—loweralkoxyandoptionallyprotected
hydroxy, and at least two of t, u, v and w are said methine group;
X is -N(SO,R*)-, -N(COR®)- or -CO-;
Y is -C(R°)(R7)-, -0- or -N(R®)-, provided that the
compound (III) whenn is 0, X is -CO- and Y is -O- is excluded),

15 and optionally removing the protecting group(s) from the

resulting compound of the formula (Iv-1):

vV—Uu
W W
__ s
(CHy), v— 1 (IV-1)
\ N P
X—Y | d

(wherein a, b, ¢, d, n, P, t, u, v, w, X and Y have each the
same meaning as defined above) and/or oxidizing nitrogen

20 atom(s) of the compound(IV-1).

26. A process for preparing a compound of the formula (I-2):



al koxycar
hydr oxy,

bonyl, | ower al kanoyl am no, -Q@P-Ar2P, optionally protected
optionally protected hydroxy-lower alkyl 25 and optionally

pr ot ect edwoanbinogdss Ar2P is aryl or heteroaryl, any of WwQIrGR2G03/0@361 O

substi t ut

ed by a substituent selected fromthe group consisting WO

2004/ 002986 PCT/ JP2003/008161 153 of 1%l ogen, cyano, |ower alkyl,

nal |y

hal o-1 ower al kyl, | ower al koxy, halo-Iower al koxy, |ower alkylam no,
di -l ower al kyl ami no, |ower al kanoyl, aryl, optionally protected
hydr oxy- | oweryaklgyl and optionally protected hydroxy; 5 Q 1P and 2P are

I ndependent |

- N(R3) -

t oget her,
or option
salt wt

(VI) XY (whg&=eyn

hydr oxy;
hydr ogen,
hydr ogen,

10

15

20

25

7 a avngl e bond, oxygen, optionally protected carbonyl o

nd RJB are independently an am no-protecting group, an

t ect\te ogen orAIomer al kyl, or Rlp and Rap, tak
&ne be |ntervened 10 by oxygen,

: ; ajj R3T s hydrogk®&)or |ower alkyl) or
Eb!;%?:"g thefo

E; 15 Ts hydrogen or optionally prote
R4 is |lower alkyl, aralkyl or aryl; R5 and R8 are independe

(el id Kyl B aéaérﬁ/lD a¥e i‘ﬁbiEPenBQn@mg rﬁgtﬁ‘:[ﬁe'&_d‘?ﬁ%%‘:g@ﬂ y

hydroxy Iomer al kyl, 20 ara
said methine being optionally substltuted by a substituent

selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, 1lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R®> and -Q'-Ar', and at least one of A,
B, C and D is said methine group;

Ar! is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected £from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower aikyl, lower alkenyl, lower

alkoxy, halo-lower alkoxy, lower alkylthio, lower

r

en
sul fur
its

|a,cy|): v-u Wt G-FRIOP (CH2)" COOH

cted
ntly

alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,

lower alkanoylamino and -Q%-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent 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:

Q' and Q% are independently a single bond, oxygen, carbonyl
or -N(R®)-;

R’ is hydrogen or hydroxy;

R' and R? are independently hydrogen or lower alkyl, or

R' and R?*, taken together, form lower alkylene which may be



t, u, v and w are independently nmethine or nitrogen, the said nethine
being optionally substituted by a substituent selected fromthe group
consi st i ngoabodmbegen, | ower al kyl, hal o-1ower al kyl, [PORIP2mBREMYI,

hal o- 1 ower al koxy and 25 optionally protected hydroxy, and at |east two of
t, u, v and WD 2004/002986 PCT/JP2003/1888161 154 w are sai d nethine
group; Xis -N (SQZR4) - , -N (COR5) - or -CO; Yis -C(R6)(R7)-, -0- or
-N(R8) -) or its salt, subjecting the resulting conpound of the formula
(VI'1): v-dntervened dy oRygefhl sHldufViol) imRop;5 X-Y H2N (wherein a, b, c,
d n, RP, t, u, v, w, X and Y have each the sane neaning as defined above)
to intranol ecul 8 WeMyandliare infagesestily tmoethire arcoirpoegeh ok atide
formJIa(VIIb)i: v-u, Wt RopN_:,a (CH2)n | %VIII ) ~c X-Y Hd 10 _
(wher ei n Rething befing optgdonally sybsiltytaddbyyanswes ehttentheeleghedmeani ng

he. compodtanc ot 197 ARG K5 RATPPohen b o (- PRLOSORBEnd
(M11)s alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least
two of T, U, V and W are said methine group;
n, R?, X and Y have each the same meaning as defined below) ,
or a salt, ester or N-oxide derivative thereof,

which comprises reacting a compound of the formula (V):

H,N as
| \'i' (V)
~.C
10 H,N d/

(wherein a, b, c and d are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl,halo—loweralkyl,loweralkoxy,halo-loweralkoxy,lower
15 alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,
-N(R')R*®, -Q'-Ar'® and optionally protected hydroxy, and at
least one of a, b, ¢ and d is said methine group;
Ar'? is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
20 of halogen, nitro, lower alkyl, halo-lower alkyl, cyclo-lower
alkyl, lower alkenyl, lower alkoxy, halo-lower alkoxy, lower
alkylthio, lower alkylsulfonyl, lower alkanoyl, lower
alkoxycarbonyl, lower alkanoylamino, -Q*-Ar?, optionally
protected hydroxy, optionally protected hydroxy-lower alkyl
25 and optionally protected carboxyl;
Ar® is aryl or heteroaryl, any of which is optionally

substituted by a substituent selected from the group consisting



15 27. A process for preparing a conpound of the formula (1-2): W V_ T Ro
NAB (CHn/ I "C(1-2) X-Y Hpi W 2004/002986 PCT/JP2003/008161 155
(wher ei n WO 2B)4/00290d D are i ndependently nethi ne or nit POFEIR2003/8@8I16H Net hi ne
bei ng optionally substituted by a substituent selected fromthe group
consi sting of hal ogen, cyano, |lower al8yl, hal o-lower al kyl, hydroxy,

| oner al koxy, hal o-1ower 5 al koxy, |ower al koxycarbonyl, | ower

al kyl sul fonyl, lower alkylsulfonyloxy, -N(R) R2 and -Q -Arl, and at

| east one odfh#log@n, Cyamsd [l oses alkyigt habe- Jowep alktl i sové¥lalNoxy,
heteroaryl, any of which is optionally substituted by a substituent

sel ect ed fed@-tiowedt oupkednsi doWey alkwkaninegedi-hbwen, ahkiriemunind ower

al kyl , hal.o-1 ower. al k IL hydr oxy- | ower _al kyl, cyclo-1ower al kyl, | ower

al kenyl , ﬁ&ﬁﬁraéﬁﬂ%Qg,'ﬁﬁ&%d?ﬁ@%°%?k%¥}FQﬁﬁﬁie%$x9¥9ﬁYo}oweméﬂkyl

al kyl sul f I r I ower .al kanayl . | ower al koxycarbonyl, |ower
al kanoyl a%ﬂﬁobgﬁ O?%é}i/z‘r f;ro ?c,&reﬁi ?‘?%P%Y'or het eroaryl, any of which is
optionglly subgtstitedoby Q. Su ' ecte 'I[*é/ he .gr Qup. consi sti ng
of hal ogen, cya%o, I owe%2 al ky‘?, Qﬁgkggﬁg\%gﬁgl E%ylé’;Il %érnoégﬁflo\/\é)r’&geﬁq(yl ,

hydroxy, lbptgonalligx protalcteldowarbankaxbr -gMEe) -al kyl am no, di -1 ower
al kyl am no, | ower al kanoylam no and aryl; 20 Q and @ are independently a

singl e bond, oxRYempdcRfbenyl indepehiéRBly; amR dnti to -dFragart i d HoREY,:
an imino-protecting group, hydrogen or lower alkyl, or R and
R*, taken together, form lower alkylene which may be intervened
10 by oxygen, sulfur or optionally protected imino; and
R? is hydrogen or lower alkyl) or its salt

with a compound of the formula (VI):

v=—U
\Jy Q&
—_— Rop
(CHy)n COOH (vh)
%K—-Y
(wherein n is 0 or 1;
15 R® is hydrogen or optionally protected hydroxy;

R* is lower alkyl, aralkyl or aryl;
R5andR?areindependentlyhydrogen,lowaralkyl,aralkyl
or aryl ;
RsandR7areindependentlyhydrogen,hydroxy,loweralkyl,
20 aralkyl or aryl;
t, u, v and w are independently methine or nitrogen, the
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, lower alkyl,

halo-lower alkyl, lower alkoxy, halo-lower alkoxy and

25 optionally protected hydroxy, and at least two of t, u, v and



R1 and R2 are independently hydrogen or lower alkyl, or R and R2, taken
together, form |l ower al kylene which may be 25 intervened by oxygen, sulfur
or i m no;w0,200d/0098and W are i ndependently net hi ne or ni Pcagemodpisael sai d
met hi ne being optionally substituted by a substituent selected fromthe
group consisting of hal ogen, |ower alkid4, halo-lower alkyl, hydroxy, |ower
al koxy and hal o-| ower al koxy, WO 2004/ 002986 PCT/JP2003/008161 156 and at
|l east two of T, U, V and Ware said nmethine group; n, R3, X and Y have
each the sam-dreafidgnexhided igiedhgpel ow) or a salt, ester or N-oxide
derivative thereof, which conprises reacting a conpound of the formula (V):
5 H2N al b H2N & d.s( wit1S&,R* > , b;N (C@RTJ -d car edardependent | y net hi ne or
nitrogen, said nethine bei r;s; optionally substituted by a substituent

sel ected from t FelgrofROdRs) st i g~ & hb(Bgen) asyaits, seblersuly) edtidng

hal o- | ower_ al kyl, | ower al koxy,halo - | ower al kox | ower al koxycar bonyl ,
| oner al kﬁbﬁjl%ﬁﬂﬂ?lQ%\/@mEﬂ Qff iR 1Tpapula l\f(‘éIF))’RZP, -Q -Ar'P and
optionally prot ectlﬁd_lwdroxy, and at |least one of a, b, c and d is said

met hi ne group; Ar iszaryl or heteroaryl, any of which is optionally 15

substituted by aWubstijfuent selected fromthe group consisting of

hal ogen, nitro, | o\ hal © | ower , cyclo-lower alkyl, |ower
al kenyl , | ower al 3 owetf| al kox}y, |ower alkylthio, |ower
al kyl sul fonyl , d~qys Y ey ‘Koxy}n:lr bony( VIl )ower al kanoyl ami no,
- Q@P-Ar2P, optiongy j IH/dr o ptional |y protected
hydr oxy- | ower al kyk—and O y protht ed carboxyl;

5 2

(wherein a, b, ¢, d, n, R®, t, u, v, w, X and Y have each the
same meaning as defined above) to intramolecular dehydrative

ring closure to give a compound of the formula (VIII):

v—Uu

N
— ROP N as
b
(CHZn_§<:>L</ I | (Vi)
X—Y N '

10 (wherein a, b, ¢, d, n, R®, t, u, v, w, X and Y have each the
same meaning as defined above), and optionally removing the
protecting group(s) from the compound (VIII) and/or oxidizing

nitrogen atom(s) of the compound (VIII).

15 27. A process for preparing a compound of the formula (I-2):

V—U

/4 \
wo
_ . A,
(CHQ)" y I (12)
~
X—Y N~ ~p7™

0=l



Ar2p is aryl or heteroaryl, any of which is optionally substituted by a

substituent selected fromthe group consisting of halogen, cyano, |ower

al kyl', hawo-2oewmmessal kyl , | ower al koxy, 25 hal o-1ower al oTyp2106/08s8161

al kyl am no, di-lower al kylam no, |ower alkanoyl, aryl, optionally

protected hydroxy-lower alkyl and optisénal |y protected hydroxy; WO

2004/ 002986 PCT/JP2003/008161 157 Qlp and 2P are independently a single

bond, oxygen, optionally protected carbonyl or -N(R3)-; R and Rep are

i ndependerfwherainafi nd; (¢ @net Di agegindependent Iy me i€ nd teoden,,

hydrogen or |ower alkyl, or RIP and 5 Rep, taken together, form|ower

al kyl ene ®AiehMefhife ihaiay Qreionyliwygebstiuited by eptubsdliltpeptot ect ed

imno; R3 ig hydrogen or_ lower alkyl) or its salt wth a conpound of the

fornul a (F?;fecé-ee WP, the, ITOER FRNSSELRE of- *zaiegeﬂrercéﬁaﬁolnkili@warorl &;|
I's hyd or, ti.onal | y protected hydro R4 | owe , aral ky

(?P aryl?/ &gﬂggd Iggq%r—&%wﬁe&ep f@ry(ﬂ?%i%/%geﬁ‘}lw‘?ﬁv@#ﬁa?‘ﬁyl I,i‘aj'roélﬁﬂ?’rr or

aryl; #5 R7 [ %S,gﬁgq}_t ydr a _

arglk;% o§§§?3?? t%@%grvqgh M/aréh¥ﬂ§€pe%ggﬁfl§¥ﬁé¥§¥%k#é#§iﬂtggé?ﬁ, sai d

net hi ne balkgleplifongiibykysUbRT Rt ptednby -6 st hhdeat selectsth Jgamthe

group consisting of hal ogen, |ower alkyl, halo-I|ower
B, C and D is said methine group;
Ar' is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting

10 of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,
lower alkanoyiamino and -Q*-Ar?;

15 Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, hydroxy-lower
alkyl, hydroxy, 1lower alkoxy, halo-lower alkoxy, lower
alkylamino, di-lower alkylamino, lower alkanoylamino and aryl;

20 Q' and 0” are independently a single bond, oxygen, carbonyl
or -N(R%*)-;

R’ is hydrogen or hydroxy;
R' and R* are independently hydrogen or lower alkyl, or
R! and R?, taken together, form lower alkylene which may be

25 intervened by oxygen, sulfur or imino;

T, U, Vand W are independently methine or nitrogen, the
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, lower alkyl,

halo-lower alkyl, hydroxy, lower alkoxy and halo-lower alkoxy,



20 al kyl, lower al koxy, hal o-lower al koxy, and optionally protected

hydr oxy, and at least two of t, u, v and w are said nethine group; Xis -N
(SO2R4) -wPO 20M/02BR5) - or -CO; Yis -C (R6) (R7) - , PQT/IB2003DSAEB) -)
or its salt, 25 and optionally renoving the protecting group(s) fromthe WO
2004/ 002986 PCT/JP2003/008161 158 resis6ti ng conpound of the fornula
(Vii)y: VUW\t RoNa (CH2))n I I ( VIIl ) is X-YHd (wherein a, b, c,
d n, RP, t, u, v, w, X and Y have each the sane neani ng as defi ned above)
and/ or OX|aah1d2|a|tg leiaistodeio of at,0m(sV aind We aremseiidd methline gibuph process
for preparing a conpound of the formula (1-3): V-UW T NA-By ( 1-3)
(CH2) E-</ | j B, KK png Yhgvk@aginthe sape meaning ap deffimdédbepewdont | y
met hi ne or nitrogen, 10 said nethine being optionally substituted by a

subst it uet 3 SPddte@SHeEFmOh&-QF3IGs SoAdivatilys dhemsiodgen, cyano, | ower

al kyl, haI l \N%%m%kk%%s @%ac %@ %p%ﬁ%m%hr%ﬁyf m%éjéormula (V):
5
H-N a
? | ? (V)
H,N" 4= °

(wherein a, b, ¢ and d are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
10 alkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, lower
alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,
-N(R')R?*®, -Q'-Ar'® and optionally protected hydroxy, and at
least one of a, b, ¢ and d is said methine group; |

Ar'? is aryl or heteroaryl, any of which is optionally

15 substituted by a substituent selected from the group consisting
of halogen, nitro, lower alkyl, halo-lower alkyl, cyclo-lower
alkyl, lower alkenyl, lower alkoxy, halo-lower alkoxy, lower
alkylthio, Jlower alkylsulfonyl, lower alkanoyl, lower
alkoxycarbonyl, lower alkanoylamino, -Q*-Ar?, optionally

20 protected hydroxy, optionally protected hydroxy-lower alkyl
and optionally protected carboxyl;

Ar*® is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected £from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, lower alkoxy,

25 halo-lower alkoxy, lower alkylamino, di-lower alkylamino,
lower alkanoyl, aryl, optionally protected hydroxy-lower alkyl

and optionally protected hydroxy;



al koxy, | ower al koxycarbonyl, |ower alkylsulfonyl, [ower alkylsulfonyl oxy,
-N (Rl) R2 and -Arl, and at | east one of A, Bl, 15 Cl1 and D is said
nmet hi ne haoizogry@epeoup represented by -Arl; Arl is arylpCorpiies/essoar yl , any
of which is optionally substituted by a substituent selected fromthe
group consisting of halogen, nitro, hgdroxy, |ower alkyl, halo-Iower

al kyl, hydroxy-lower alkyl, cyclo-lower al kyl, |ower alkenyl, |ower 20

al koxy, hal o-1ower al koxy, |ower alkylthio, |ower alkylsulfonyl, carboxyl,

| ower al kanoy! , g¥roviid adﬂ’owrbﬂaabenmeﬂﬁ%omﬁﬁ&csbﬂ&z063&6@3161 159
| ower alkanoylanlno and -@-Ar2; Ar 2 is aryl or heteroaryl, any of which

i s optionabkyonallbgt protedted aasbbayituentNiﬁPbeted fronlthe group
consisting of halogen Lcyano, | ower al k hal o-1 ower al kyl, hydroxy-1| ower
5 al kyl, hydrox& pBdeR aﬁk@xyndﬁ9$%ﬂ¢ QﬂI@mépoﬂnﬁﬂﬁecﬁﬂﬂﬁyg§ﬁpﬁo

d|-|0mer al kyl am no, | ower al kano and aryl; E is nit n, i_ne or
hydr oxy séBs%W%%?éBrﬂE?ﬁFﬁﬁg gxM 5;@?@5 beEbﬁawesxﬁéﬁﬁf ngbp %0

DCRE)5: Rl a0 B2 s LdePenRdin e DUIFO0ER Qi ] QUK B en Mk and

R2, ta en o’ ene ervene y oxygen,

sul fur or bp%ggl geh, Qul\éua-n@r ?‘%@.oha(iggeﬁg'%@@c%e@eﬁmlﬁ% ;0r nitrogen, said
nmet hi ne being optlonal y substituted by a substituent sel’ected fromthe

group consi sti ng® of s ey @eeden | OMETowdKyd1kFB) cot oies daiwl kyl , hydroxy,
| ower al koxy and hal o-1 ower al koxy, and at least two of T, U V and Ware
sai d nmet hwiéh B, cBBipouXdand Yheaferssdh t{A&)sane neani ng as defined bel ow)
or a salt, ester or N-oxide derivative thereof, which conprises reacting a
conmpound of the foryva#a (X): v-u

N\

w t
ROP
(CHo)n CN (1X)
\
X—Y
10 (wherein n is 0 or 1;

R%? is hydrogen or optionally protected hydroxy

R* is lower alkyl, aralkyl or aryl;

R® and R® are independently hydrogen, lower alkyl, aralkyl
or aryl;

15 R® and R’ are independently hydrogen, hydroxy, lower alkyl,
aralkyl or aryl;

t, u, v and w are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower

20 alkyl, lower alkoxy, halo-lower alkoxy, and optionally
protected hydroxy, and at least two of t, u, v and w are said
methine group;

X is ~N(SO,R*)-, -N(COR®’)- or -CO-;

Y is -C(R®)(R7)-, -0- or -N(R®)-), or its salt,

25 and optionally removing the protecting group(s) £from the



Wt Nao bo (CH2)n Ep""(S1 1 X Co X-Y Ndo 20 P (wherein a, b, co and
d are independently nethine or nitrogen, said nethine being optionally
substi t utwo 2ogu/m2sabst i t uent sel ected fromthe group c®aFiIBLG0BGOSDEL

hal ogen, cyano, |ower 25 al kyl, hal o-lIower al kyl, |ower al koxy, halo - | ower
al koxy, |ower WO 2004/ 002986 PCT/ JP20088008161 160 al koxycarbonyl, | ower

al kyl sul fonyl, | ower al kyl sul fonyloxy, -N(RhP)R2p and optionally protected
hydroxy, and at |least one of a, b, co and d is said nethine group having
hal ogen af@flddng jcompenée tofartéeulfoomulex  VXIdpe; EP is nitrogen, nethine
5 or nethine substituted by optionally protected hydroxy; nis O or 1; Pis
an i mno-protectingVgr¥8up; R 'P and Rep are independently an

am no- protecting oup,%% an imno-protecting group, hydrogen or |ower

al kyl, or R1IP and \10_ t aken together, form|ower alkylene which may be
al kyl, aral kyl or

onal a8/ Prot ect ed imno;, R4 is |ower
ryl; 3 e 'ndépbndentlydc% rogen, | ower alkyl,
aral kyl or ary(CHaa R6 A &/i nddpenddntly hy @ n, hydroxy, |ower
al kyl, aralkyl or? IRVARS Cndependent |y net hi ne or
nitrogen, said net 3 bei ng optidaally *substituted by a substituent

sel ect ed

(wherein a, b, c, d4, n, R, t, u, v, w, X and Y have each the
same meaning as defined above) and/or oxidizing nitrogen

5 atom(s) of the compound (VIII).

28. A process for preparing a compound of the formula (I-3):

vV—U
/3 \
Y
N \\B1
(CHo), e— || T (13)
\ N C'

(wherein A, B!, C' and D' are independently methine or nitrogen,

10 said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R® and -Ar', and at least one of A%, B',

15 C' and D' is said methine having a group represented by -Ar';
Ar' is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting

of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower

20 alkoxy, halo-lower alkoxy, lower alkylthio, lower

alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,



fromthe group consisting of halogen, |ower alkyl, halo-lower 20 alkyl,

| oner al koxy, hal o-1ower al koxy and optionally protected hydroxy, and at

| east t wowof20e4/002986v and w are said nmethine group; X i ®CTNPIBORIR4G1 - , - N
(COR5) - or -CO ; Yis -C(R6) (R7)_, -0- or -N(R8)_, provided that the
conmpound (X) when Eis nitrogen, nis 159 Xis -CO and Yis -0- 25 1is
excluded) with a conpound of the forrmula (XI): Met-Arlp (XI) (wherein Ar'P
is aryl or heteroaryl, any of which is optionally substituted by a

substi t uertoweat ecliethdymihe Liowp*carsi sting of hal ogen, nitro, |ower
al kyl, hal o-1ower alkyl, cyclo-lower WO 2004/ 002986 PCT/JP2003/ 008161 161

al kyl, lower al Rgdylis laaowdr oal hetprohaiyd-,| awyr o kindwh lienwesptiaddadishi o,

| ower al kyl sul fonyl, |ower al kanoyl, |ower al koxycarbonyl, | ower

al kanoyl afiuRstitpied\bym sgpetbhueny sghasttead Sgonyiheogyoup mdnsia iing

pr ot ect ed r}%drix -1 ower al ki(ﬂlﬁ 5 and_optionally protected carboxyl; Ar2P is
aryl or ha ?é?fl" SHAOSE WPV al&Ydpihdtar dgies gpyile R qxy dower

bt Seens SCLRALT IE L0 803 o140 SLul TR EY

al kyl , “hal 6-T"owe yI77 'l owe

al kyl am nQ 1) rdMRS, K AN BLKA dnPURS, 310 1 , iqual.ly
prot ect ed hydroxy-| owerl al kyl ar]éﬂoggi on'ala'llly proaltlekca?{a(%}lhfgﬁjfy; @P is a
singl e bond, oxyp&s, nepirogaal | ie Phoh8ChE thy&B6RP b ¥ i t B e tiihd ;S

hydrogen or |lower alkyl; 15 Met is a common organonetallic atom in the
presence of a @At abyst singleopondnabkygerpoeangohhd pro+BC¢RI NG group(s)
fromthe resulting conpound of the formula (XI1):

R® and R” are independently hydrogen or lower alkyl, or

10 R! and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower

15 alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least
two of T, U, V and W are said methine;

n, R?, X and Y have each the same meaning as defined below),

or a salt, ester or N-oxide derivative thereof,

which comprises reacting a compound of the formula (X):

\ 2l ¥ |
W// \\t
— N ao\\bo
(CHa), er—( I ,
Y—vy 'i‘ 40°°
20 P

(wherein a°, b°, c® and @° are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower

25 alkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, lower



VU ~t w EPa bl (XII) (CH)n | CL X-Y Ndl 20 (wherein a', bl, cl and
dl are independently nmethine or nitrogen, said methine bei ng optionally
substi t utwo 2ogu/m2sabst i t uent sel ected fromthe group c®aFiIBLG0BGOSDEL

hal ogen, cyano, |ower alkyl, halo-lower alkyl, |ower alkoxy, halo - | ower

al koxy, |ower al koxycarbonyl, |ower al6Ryl sul fonyl, |ower alkyl sulfonyl oxy,
25 -N(R1)R2 P, -ArlP and optionally protected hydroxy, and at |east WO
2004/ 002986 PCT/ JP2003/008161 162 one of al, b', cl and d' is said nethine
havi ng a gﬂ&apyp@p‘b@mﬂneﬂiowby a¥kypsulFdiyl El?t.ower BlkR1BulRepylloxyu, V., W,
X and Y have eac sanme neani ng as defined above) and/or oxidizing

ni trogen ~“H(Bto s)a@ﬁ Qm@@mrﬂrqwaged Iydvonpuropkpt dea¥t enept or

ant agoni st __a @nt conprl mpound of the formula (1): V-U W T N AFB
(CHz)g n E 2F / Amig (hWAeFR ﬁm@t@n@wm%@nma@émﬂtpmtm ne

or nit r09ggo%:gﬁigoﬂsﬁngtﬂsngsu4)9%;3%}9%341'5 SRR AL ot Reprine

sel ected e group consis

hal o- |@V\Bbrahléfhingygﬁgéifn_t{ﬂ?\éﬁr b§| BB)EX()ngiaLh& b%%éctéhkﬂi%ro'x%";"er

al koxycar bonyl , | ower al kyl sul fonyl,
n is 0 or 1;

P is an imino-protecting group;

R'® and R are independently an amino-protecting group,
an imino-protecting group, hydrogen or lower alkyl, or R' and

10 R?*, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or optionally protected imino;

R* is lower alkyl, aralkyl or aryl;

R’ and R® are independently hydrogen, lower alkyl, aralkyl
or aryl:

15 R® and R are independently hydrogen, hydroxy, lower alkyl,
aralkyl or aryl;

t, u, v and w are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower

20 alkyl, lower alkoxy, halo-lower alkoxy and optionally protected
hydroxy, and at least two of t, u, v and w are said methine group;

X is -N(SO,R*)-, -N(COR®)- or -CO- ;

Y is -C(R®°)(R’)-, -0- or -N(R%)-, provided that the
compound (X) when E is nitrogen, n is 0, X is -CO- and Y is -O-

25 1s excluded) with a compound of the formula (XI):

Met—Ar'P \ (XI1)

(wherein Ar'® is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting

of halogen, nitro, lower alkyl, halo-lower alkyl, cyclo-lower



15 al kyl sul fonyl oxy, -N(R1)R2 and -Ql-Arl, and at |east one of A, B, C and
Dis said nethine group; Art is aryl or heteroaryl, any of which is

opti onal IwO 2euib®ee8sut ed by a substituent sel ected from Po&/JgeOs/pPIsteNnsi sting
of hal ogen, nitro, hydroxy, |ower alkyl, halo-lower alkyl, 20 hydroxy-I| ower

al kyl, cyclo-lower al kyl, |ower alkenyiél | ower al koxy, hal o-1ower al koxy,
| ower al kylthio, |ower alkylsulfonyl, carboxyl, |ower alkanoyl, |ower
al koxycarbonyl, |ower al kanoylam no and -@-Ar2; Ar2 is aryl or

het er oar yla1kgny obweki ahkesyopt iewak| y1kaky suhsle 1 Livst byl o8 Sidwaient
selected fromthe group consisting WO 2004/ 002986 PCT/JP2003/008161 163 of
hal ogen, ej&ydthiower laivwea , a&ky&$um@mn$lkyllohydronykbomqﬂ allopter
hydroxy, |ower al koxy, halo-lower al koxy, |ower a kyI m no, di-I| ower

al kyl am n@llqoaawr@marﬁoyr lervreraraylrkar@ylsamﬂrrtq@ge@ P et Ri norsranadraky
substituted nethrne IS and are | dependently a _single
bond, oxy&&Rt Fﬁoh?ﬁrQﬁy' onaﬁﬁg ﬁﬁﬁk%ﬂ“% dogen or
| ower glk%hd aiﬂ%~§%bté§%%ﬁf‘%¥ﬂd¥¥ forn1!omer al kyl ene whi ch may

be 10°i nterve ror R3 is hydrogen or | ower
alkyl; R4 is | OW?:?P |§<3érylar&1 @été&%a’f’ﬁ;}i A?x'é%%}d A 6 d iapent) v
hydrogen | oner al kyl, aral kyl ~ or aryl” 15 and R7 are independently
hydr ogen, dmwythﬁtddowra eﬁkytltueﬁaléealedﬂe@fybm the §ro¥pavhsWstiighg

i ndependent|ly nmethine or nitrogen, said nethine being optionally
substi t ut ef hylagesubsyiangeniowvetredtkyd. , halo-lower alkyl, lower alkoxy,

halo-lower alkoxy, lower alkylamino, di-lower alkylamino,
10 lower alkanoyl, aryl, optionally protected hydroxy-lower alkyl
and optionally protected hydroxy:
0% is ’a single bond, oxygen, optionally protected
carbonyl or ~-N(R?®)-; |
R?® is hydrogen or lower alkyl;
15 Met is a common organometallic atom) in the presence of
a catalyst,
and optionally removing the protecting group(s) £from the

resulting compound of the formula (XII):

vV—u
\Jy QE
—_— 1
N A1
b
(CHa) e— | 1, O™
Y—v '}' g’

P
20 (wherein a', b*, ¢’ and d' are independently methine or nitrogen,

said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, lower alkoxy, halo-lower alkoxy, lower
alkoxycarbonyl, lower alkylsulfonyl, lower alkylsulfonyloxy,

25 -N(R')R? , -Ar'? and optionally protected hydroxy, and at least



fromthe group consisting of halogen, |ower alkyl, halo-lower 20 alkyl,
hydr oxy, | ower al koxy and hal o-1 ower al koxy, and at least two of T, U V
and W ar eweaoai/avesshi ne group; X is -N (SQZR4) - , -N (CERFNP20000810-; Y i S
-C(R6) (R7) -, -0- or -N(R8) - , provided that the conmpound (I) when E
is nitrogen, nis 0, Xis -CO and Y i¥20- 25 is excluded) , or a salt,
ester or N-oxide derivative thereof as an active ingredient. 30. An agent
for treatnment of  buliima, sity or diabetes, conprising a conpound of
the for rru|°éle( ?}: a'w 2064%@2338'@ PetA rsdoareobasng agrouy tépresEntedFB
(CH2)n I E " Yol p (wherein A, B, C and D are independently nethine or

ni trogen, salAdT net h| ne being optionally substi tut ed by a substituent 5

sel ected fromtheig onsi gk 2of .hal ogen, ower al kyl,
hal o- | ower al kyP% xrg, r}Sigower at koxy, Yalo- ‘1’0 randa&k]('ﬁ %%ikrthe

al koxycar emd , é@ﬂ\@ﬂ algly! I r S xy, R‘ R2 and
-Q-Arl, and atmleast or?leé o?é%%&é% aP:"’g\r“Ai@ I|?ds/l83{tlal glﬁﬁ?%kﬁ élrl(%:lf

is aryd omrtovat(enoafyltheaomploudd qix11s) .optionally substituted by a
substituent selected fromthe group consisting of halogen, nitro, hydroxy,

| ower al kyl, hal o-1ower al kyl, hydroxy-Ilower alkyl, cyclo-Iower alkyl,
| oner al kenyl, | ower al koxy, hal o-1ower al koxy, Iomer al kyl thio, |ower 15
al kyl sul f @iyl | AcRPBERPEPLIBACY BPREPBYT  antaganis k Ggertr mmpnis inger
al kanoyl arg %oun 092 tﬁe formula (I):
V—U
7\
\T
B
(CHy), E—</ n (1)
\ ~C
X—Y

10 (wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent
selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower

15 alkylsulfonyloxy, -N(R')R? and -Q'-Ar', and at least one of A,
B, C and D is said methine group;

Ar' is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,

20 hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,
lower alkanoylamino and -Q2-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally

25 substituted by a substituent selected from the group consisting



Ar2 is aryl or heteroaryl, any of which is optionally substituted by a
substituent selected fromthe group consisting of halogen, cyano, |ower

al kyl , hawo-2oevmessal kyl , hydr oxy- | ower 20 al kyl, hydr oxyCTlIees/oei&oxy,

hal o- | ower al koxy, |ower al kylam no, di-Iower alkylamno, |ower alkanoyl
and aryl; E is nitrogen, nethine or hy8oxy substituted nethine; n is 0 or
1, Qand @ are independently a single bond, oxygen, carbonyl 25 or -N
(R3) - ; WD 2004/002986 PCT/JP2003/008161 165 Rl and R2 are independently
hydr ogen &F falegeny pyanogrlowar adlyR2 halakdroweamel kel , Hyatrodyoumweal kyl ene
whi ch may lﬁ i nt ﬁréened by _oxygen, _sulfur or imno; R3 is hydrogen or

| over al kfI=Y8 -RaDYETOFYer * APRGE, alhPxyt draleylowes amkk®e ar dower

i ndependent gen,. l.ower al-kyl., aralkyl or aryl; R6 and R7 are
i ndepende%lllkél%' %%geﬁl Ry Ex 7 Y ARBILAG) -k Howe T, o¥dr adyRrryig T, U, V
and Ware indepgnggnt} y¥-g8LRI ol t i d thine being . optionally
substituted by a substi fﬂgnt 'Qﬁ?gﬁ%fg‘% c;fgxf}ﬂ;r[c%@ gsru§%§:lcéhr}%q‘£ﬂeﬂ:§lgﬁ'

hal ogeh, |ower al kgl o Bal -1 ower al kyl, hydroxy, |ower al koxy and
hal o- | ower alkoxm, and at least two of T, U V and Ware said nethine
ag

group; 15 Xis Q S@fl%l)e indepln€ORIY a s9hgl&BondY, bfygén( B@)ﬁ'b@ﬁ{r)l T
-0- or -N (R8) -, provided that the conpound (I) when E is nitrogen, nis
0, Xis -8@'&&3 ¥-is -0- is excl uded) , or a salt, ester or N-oxide
derivative therﬁpfanstzaQrgCHn\i/gpjarT él?gli.;nﬁjd:gc?gen or lower alkyl, or
R! and R?, taken together, form lower alkylene which may be
10 intervened by oxygen, sulfur or imino;

R? is hydrogen or lower alkyl;

R* is lower alkyl, aralkyl or aryl;

R® and R® are independently hydrogen, lower alkyl, aralkyl
or aryl;

15 R6andeareindependentlyhydrogen,hydroxy,loweralkyl,
aralkyl or aryl;

T, U, V and W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower

20 alkyl,hydroxy,loweralkoxyandhalo—loweralkoxy,andatleast
two of T, U, V and W are said methine group;

X is -N(SOR*)-, -N(COR®)- or -CO-;

Y is -C(R®)(R’)-, -0- or -N(R®)-, provided that the
compound (I) when E is nitrogen, n is 0, X is -CO- and Y is -O-

25 is excluded) , or a salt, ester or N-oxide derivative thereof

as an active ingredient.

30. An agent for treatment of bulimia, obesity or diabetes,

comprising a compound of the formula (I):



31. A nethod for treatnment of bulima, obesity or diabetes, which
conprises admnistering to a patient in need of such treatnent a

t her apeutwoabégyooedsbect i ve anmount of a conpound of the fPerIB@3/(08161 V-U W
"T NAFB (CH2)n I=_</ 1 (1) 25 X-Y H DC WD 2004/ 002986 PCT/JP2003/008161
166 (wherein A, B, C and D are indepen®éntly methine or nitrogen, said

nmet hi ne being optionally substituted by a substituent selected fromthe
group consi sting of hal ogen, cyano, |ower 5 al kyl, hal o-1ower alkyl,
hydroxy, |ower al koxy, Matrb-1ower al koxy, |ower al koxycarbonyl, |ower

al kyl sul fonyl, | ower “ﬁfkyNﬁylfonyloxy, -N(R1) R2 and -Ql-Arl, and at | east
one of A, B, C and D \s sayd nethine group; Art is aryl or heteroaryl, any
of which is optionally Ltuted Yy a sabstituent selected fromthe
group consisting of n | oge nit\o, h . ¥@wer al ky|,. hal o-1 ower

al kyl, hydroxy-| oéf nkyl Acycl & r allkyl, M ower al ﬁ('e)nyl , | ower

al koxy, hal o-| ower al kbxy, 0 | kyl thieN] o€ al kyl sul fonyl, carboxyl,
| ower al kanoyl, | ower e?ﬂ'l?t')‘fycar bonyl , ﬁS | ol®r al kanoyl ami no and - Q- Ar 2;
Ar2 is aryl or heteroaryl, any of which is optionally substituted by a
substituent selected fromthe group consisting of hal ogen, cyano, |ower

al kyl, hal o-1ower al kyl, hydroxy-lower alkyl, hydroxy, |ower alkoxy,

hal o- | owefk"BEK8%), At € 20 Pkgramndspeldéminky ned thimerioronilkewegengl kanoyl

and aryl; E.Ls_nitrogen, .nmethine or hydroxy substituted nethine;
y said methln% r%>e:|.ng optlonall%[ sugstituted by a substituent

5 selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, iower
alkylsulfonyloxy, -N(R')R? and -Q'-Ar!, and at least one of A,
B, C and D is said methine group;

10 Ar' is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylthio, lower

15 alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,
lower alkanoylamino and -Q?-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, hydroxy-lower

20 alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, lower
alkylamino, di-lower alkylamino, lower alkanoyl and aryl;

E is nitrogen, methine or hydroxy substituted methine;

n is 0 or 1;

Q' and Q% are independently a single bond, oxygen, carbonyl

25 or -N(R3®)-;



nis O0or 1; QL and 2 are independently a single bond, oxygen, carbonyl

or -N(R3)-; 25 Rl and R2 are independently hydrogen or lower alkyl, or 1
and R2 R wotakem2eseget her, form | ower al kyl ene whi ch napCvapriospesisened by
oxygen, sul fur or imno; R3 i's hydrogen or |ower alkyl; R4 is |ower alkyl,
aral kyl or aryl; WD 2004/002986 PCT/ JA$303/ 008161 167 R5 and R8 are

| ndependent|y hydrogen, |ower alkyl, aralkyl or aryl; R6 and R7 are

i ndependent |y h\é rogen,, hydroxy, | over al kyl, aral kyI or aryl; 5T, U V
and Ware indep ndi#ﬂllﬂ/ ﬁé’ﬁhihéebenﬂentbgehydsagdn ot hower lmhklgl,omn onal |y
substi t ut fromthe group consisting of

b 2'subst | tuent sel ected
hal ogen, ﬁqv@i/da]ﬁ | LaKER oLPgREReT a kQFM ﬁ9ﬂ?6x9‘gkﬁ’é\%ﬁ ypl%@%x“@ﬂd;e
hal o- Iovver \ st of T,, U V and Ware said nethine
group; eﬁ@% (%%%R%t’&ge% N 5)0r 16‘}’1 X0; Yis -C (R6) (R7) -,
-0- or-N R8 3,590 c nd (1) when Eis nitrogen, nis
0, Xis C(O Zing 15|E’SR§_{('1?|§|§'2$2§:(§: %&g gﬁgfila salt, ester or N-oxide
derivabive therrbfis 15w82. amﬁlpfaﬁamﬁpo&ﬁdaﬁlthe formula (1) : V-U W

~T NAl. B (CH22n I </ (1) XYHD
and R® are independently hydrogen, lower alkyl, aralkyl
or arvyl;
R® and R” are independently hydrogen, hydroxy, lower alkyl,
aralkyl or aryl;

10 T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least
two of T, U, V and W are said methine group;

15 X is -N(SO;R*)-, -N(COR®)- or ~-CO-;

Y is -C(R®)(R")-, -0- or -N(R®)-, provided that the
compound (I) when E is nitrogen, n is 0, X is -CO- and Y is -O-
is excluded) » Or a salt, ester or N-oxide derivative thereof
as an active ingredient.

20
31. A method for treatment of bulimia, obesity or diabetes,
which comprises administering to a patient in need of such
treatment a therapeutically effective amount of a compound of

the formula (I):

V—U
7\
w T

(CHy), e— | I

X—Y

—IUJ

(1)

25



(wherein A, B, C and D are independently nethine or nitrogen, said nethine
being optionally substituted by a substituent 20 selected fromthe group
consi sti myoabodmbegen, cyano, |ower al kyl, hal o-1ower alPkylip2dog/desasyy, | ower
al koxy, hal o-l1ower al koxy, |ower al koxycarbonyl, |ower alkylsulfonyl,

| ower al kyl sul fonyl oxy, -N(R)R2 and 18 -Arl, and at |east one of A, B, C
and Dis said nethine group; 25 Arl is aryl or heteroaryl, any of which is
optionally WO 2004/ 002986 PCT/JP2003/008161 168 substituted by a
substituent selected fromthe group consisting of halogen, nitro, hydroxy,
| ower al ky, cycl o-1 ower al kyl,

| . hal.o- | k hydr oxy- | ower  al kyl, ¢ )
| ower al kéﬁ’;l?le,raello rc‘) ~;I§cﬂ{& DhaFé-:f'B e’é&%ﬁ}? f?(%% €195 PRSI Pover 5

al kyl sul f |3, I¢ 4y d , r,al koxycarbaonyl . .. | ower

al kanoyl a%%ﬁo g%rﬁ%gélﬁ?%@%wig o?bﬁ%\?%‘f%g? I?;Yaﬁ’y sSSP St AR TS
optional | ye18dteld teHomd | : t rou I sting
of hal ogen, cyano, Iowefgﬁl%i?ggﬁg%%%ﬁ%&é?%;ﬁﬁi%%ﬁ%%%gky?gFgﬁérRfﬁggfkyl,
hydr oxy, bﬂmgﬂ,ammmthdwﬂnrdIme,aﬁ#&m&kylOmewerabkkbggtngalgLiuwgy

al kyl am no, |ower al kanoyl and aryl; E is nitrogen, nethine or hydroxy
subst i t ut @dkesvhi néowen ialk@xycarba@lylandlQRear ealkydepenfiomtl y adosiemgl e
bond, oxygen, .carbonyl 15 or -N(R3)-; Rl and R2 are independently hydrogen
or |ower ZKyLsudifonylexy RoNRR IRaREA r8yeher anfloptn leaet e« wfeAe which

may be intervened by ox n l.fur or imno;, R3 is hydrogen or |ower
al kyl ; 2084 G €300 RortSy @ﬁ m&?ﬁ‘ﬁk‘ﬁ 9GPURry| ;

Ar' is aryl or heteroaryl, any of which is optionally

10 substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lowef
alkoxy, halo-lower alkoxy, lower alkylthio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,

15 lower alkanoylamino and -Q2%-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent selected from the group consisting
of halogen, cyano, lower alkyl, halo-lower alkyl, hydroxy-lower
alkyl, hydroxy, lower alkoxy, halo-lower alkoxy, lower

20 alkylamino, di-lower alkylamino, lower alkanoyl and aryl;

E is nitrogen, methine or hydroxy substituted methine;

n is 0 or 1;

Q' and Q” are independently a single bond, oxygen, carbonyl
or -N(R®)-;

25 R' and R? are independently hydrogen or lower alkyl, or
R' and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

R’ is hydrogen or lower alkyl;

R* is lower alkyl, aralkyl or aryl;



R5 and R8 are independently hydrogen, |ower alkyl, aralkyl or aryl; R6 and
R7 are independently hydrogen, hydroxy, |ower alkyl, aralkyl or aryl; 25
T, U V awo 2vdemesssndependent |y net hi ne or nitrogen, saiPdT/JrEobbesaéibei ng
optionally substituted by a substituent selected fromthe group consisting
of hal ogen, lower alkyl, halo-lower a®yl, hydroxy, |ower, alkoxy and

hal o- 1 ower al koxy, and at least tw of T, U V and Ware said nethine
group; WO 2004/ 002986 PCT/ JP2003/008161 169 X is -N(SO2R4)-, -N(CORS5)- or
-CO; Y is -C (Repndiy)are igdependyntpy) hydpegen dde@weFaalknk, eoaddydd (1)
when E is nitrogen, nis 0, Xis -CO and Yis -0- is excluded), or a
salt, est&F 8F¥NFoxi de derivative thereof for manufacturing 5 a nmedi canent

for treatment Okf’ %ﬂld' R? re &%%Sépte\ﬁd%rntq.lyag%&gggen, hydroxy, lower alkyl,

aralkyl or aryl;

5 T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, and at least
two of T, U, V and W are said methine group;

10 X is -N(SO.R*)-, -N(COR®)- or -CO-;
Y is -C(R®)(R’)-, -0- or -N(R%®)-, provided that the
compound (I) when E is nitrogen, n is 0, X is ~CO- and Y is -O-

is excluded) , or a salt, ester or N-oxide derivative thereof.

15 32. Use of a compound of the formula (I):

v—Uu
7\
w T
__ N A
B
(CHi)n E_</ :[ T (1)
2C
X—Y N™ ~p”

(wherein A, B, C and D are independently methine or nitrogen,
said methine being optionally substituted by a substituent

20 selected from the group consisting of halogen, cyano, lower
alkyl, halo-lower alkyl, hydroxy, lower alkoxy, halo-lower
alkoxy, lower alkoxycarbonyl, lower alkylsulfonyl, lower
alkylsulfonyloxy, -N(R')R? and -Q'-Ar!, and at least one of A,
B, C and D is said methine group;

25 Ar' is aryl or heteroaryl, any of which is optionally
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substituted by a substituent selected from the group consisting
of halogen, nitro, hydroxy, lower alkyl, halo-lower alkyl,
hydroxy-lower alkyl, cyclo-lower alkyl, lower alkenyl, lower
alkoxy, halo-lower alkoxy, lower alkylithio, lower
alkylsulfonyl, carboxyl, lower alkanoyl, lower alkoxycarbonyl,
lower alkanoylamino and -Q%-Ar?;

Ar? is aryl or heteroaryl, any of which is optionally
substituted by a substituent 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;

E is nitrogen, methine or hydroxy substituted methine:

n is 0 or 1;

Q' and Q? are independently a single bond, oxygen, carbonyl
or -N(R?)-;

R' and R? are independently hydrogen or lower alkyl, or
R' and R?, taken together, form lower alkylene which may be
intervened by oxygen, sulfur or imino;

R® is hydrogen or lower alkyl;

R* is lower alkyl, aralkyl or aryl;

R® and R® are independently hydrogen, lower alkyl, aralkyl
or aryl;

R® and R’ are independently hydrogen, hydroxy, lower alkyl,
aralkyl or aryl;

T, U, Vand W are independently methine or nitrogen, said
methine being optionally substituted by a substituent selected
from the group consisting of halogen, lower alkyl, halo-lower
alkyl, hydroxy, lower alkoxy and halo-lower alkoxy, 4and at least

two of T, U, V and W are said methine group;
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X is -N(SO,R*)-, -N(COR®)- or -CO-;
Y is ~C(R®) (R")-, -0- or -N(R®)-, provided that the compound (I)
when E is nitrogen, n is 0, X is ~CO- and Y is -O- is excluded),
or a salt, ester or N-oxide derivative thereof for manufacturing

5 a medicament for treatment of bulimia, obesity or diabetes.



