SPECI FI CATI ON NO\/EL CYCLI C AM DE DERI VATIVES ~~ Technical Field The
present invention relates to novel conpounds that act as a Jm@and for the

signma receptor/binding site and nedi canents conprising said 'Mmmmmm”mm an
active ingredient. Background Art The recently identified

receptor/binding site of the brain is an inportant target for theso
devel opnent of antipsychotic dr ugSPEGIFICAEION ee fromthe side affects of
currently avail abl e anti psychotic drugs having antagonistic activity on the

dopani ne D2 receptor (I.M, velker and WD Bowen F.O wélker lWﬂllWIlllfﬂlllll\l!ll\\lll

Mat sunoto, B. de Costa ar@gVF;.L%Y&Bg I\Eﬁﬁ{ gigﬁek,gq.wﬁé ReV| evvs

pp. 355-402, 1990; G Debonne ur oscl 8, 4, PP-lxdh

1993; G Debonnel and C. de Mont i gny, Llfe Sci ences, 58 9 pp. 721- 734
1996) . Further sone data have been reported that suggest the regulation
of signaﬁb@¥%ﬁg dion by a sigm Ilgand (also referred to as "sigma

receptor |iga 0, s receptor thr ntyol of
a calciuml e\r/)teili1 P%s&%g&@ gggiﬁr%'gﬁ%éﬁ 1!3 OQQP nﬁpouﬁ% ggu%%f:érag Olﬁ%qf% tt{l

Dunkl ey, siiimarmeseptor/bindihg sit@ahd n&ﬁhéa%erﬂté%omﬁﬂgﬁxg sald Gorh S6uRds AP @ive Used
her ei n neans a nmenbrane binding type receptor an ot her binding sites.

Exi st enci8s¢digrt.| east two sorts of signma receptor subtypes, i.e., sigm 1
and sigma 2, has been reveal ed, and classification of sigma binding sites
has been proposed (R Cuirion, WD. Bowen, Y. Itzhak, J.L. Junien, J.M
NUsacchiBacmbﬁhndEMﬁhnan T P. Su W Tam and D.P. Taylor, TiPS, 13,

pp. 85-86, 1992 The sig nd|n site is characterized to have high
affinity for h %{fé??ﬁb!dendﬁfleé %waamrdqlﬂ@ng(smaf thnbrainjs s impersephane

P hage faiks B ERE 06 hm i drinufdferi A Thugs UAKHD% Gl Ain chB SERAUMELSYS 70

(+) - benzarvephpaeailabbe astigsgehatit dewgachdvisg antapohistie dbﬁvitb’tﬁbn%stdlbphllﬁh%t i nal
dit seens. that the sigm 1 site nmay nediate suppression to

tmrjgg;r B2 resetorcdit Wabrqrand W Iefge'%ﬁw EHOsWhbier a5AtR-Be Madawraotoe Boge t he
oL LR P, MR ek o BESS R Sl b
J. Neur oPsyehiuat. NeﬁBsc19p814,3p;ﬂ.55ﬂ 119,99p3; GiDlelmuabl shdCudé MpadigayBife
suppress_the i mune system (H. H Garza, S. Mayo, WD. Bowen, B.R DeCosta
and Sciences, 58, 9, pp:721-734, 1996). Further, some data have been reported that
suggest the regulation of signal transmission by a sigma ligand (also referred to as
“sigma receptor ligand" in the specification) and its receptor through control of a
calcium level in synaptosomes (P. J. Brent, H. Saunders and P.R. Dunkley, Neurosci.
Lett., 211, pp.138-142, 1996).
The term "receptor” used herein means a membrane binding type receptor and
other binding sites. Existence of at least two sorts of sigma receptor subtypes, i.e.,
sigma 1 and sigma 2, has been revealed, and classification of sigma binding sites has
been proposed (R. Quirion, W.D. Bowen, Y. Itzhak, J.L. Junien, J. M. Musacchio, R.B.
Rothman, T.P. Su, W. Tam and D.P. Taylor, TiPS, 13, pp.85-86, 1992). The sigma 1
binding site is characterized to have high affinity for haloperidol, di-o-tolylguanidine
(DTG) and (+)-benzomorphane such as (+)-pentazocine, whilst the sigma 2 binding site
is characterized to have high affinity for haloperidol and DTG, but have low affinity for
(+)-benzomorphane.
The sigma 1 ligand has an action on the gastrointestinal tract, and it seems

that the sigma 1 site may mediate suppression to muscarine-like acetylcholine

receptor/phosphoinositide response by the sigma ligands. The sigma 1 binding site is
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D.J.J. Carr, J. of Inmunol ogy, 151, 9, pp.4672-4680, 1993). The sigma 2

bi nding site is abundant in livers (A .E. Bruce, S.B. Hellewell and WD.
Bowen, Neurosci. Abstr., 16, 370, 1990; A.S. Basile, |I.A Paul and B.
DeCosta, Eur. J. Pharmacol. M. Pharm Sect., 227, pp.95-98, 1992; C.
Torrence- Canpbel | and WD. Bowen, Eur. J. Pharmacol., 304, pp.201-210,
1996), kpnhse;xt;nc(twmy irBoradns, b@t oh@pleeheklis (Yarldn,]BB Whitlocigek A. Btz algBrAsci .
Abstr., %4 bstract 195.8, 1992 and _hearts (M Dunont and S.
Lemaire, Irgd. Npugoimmamol., 54 pp. 143-2ors5 1938), aa_ldmlyh sigma Hgapds mapi ndi ng
site in | t a Pﬁp,% |

medul | a g% rﬁgsa?fa% lﬁrlﬁuﬁlﬁ}%\ég%r%pgﬁg ?zc?h'(té: be’ an% Vgglil%lﬁ?géb g‘tﬁaaghlqln
brai ns, DtJ.@xCatrsd nafrleminsiogyntlby, 9 memwwmm bi nding site (D. J.
McCann, A.D. \issmann and T.P. Su, Soc. Neurosci. abstr. 18, 22, abstract
16.5, 1992). |hhe Figgoe hinsiae sininrhinians infivets (el Brige Bribrttellanellband, ¢ he
sigma 2 d | t | 26t WA

Bonhaus, WDﬁNBgf%lErrgl%r%fr% Aladtﬁe 6,510 hy@dA éa@ﬂbesg)\gzggukéﬁ ngp/gﬂe(tghgvl '
E.HF. Mr@hanhaeﬁhddﬂa?hhrmES@t EIZErpp 92038, 1992; P T96rkn8¢“Campb@A Hnd Witk

rel ation V\ﬁen the sigma 2 bi ndlbﬁ site and cortex_as well_as linbic

system SEBBBP Pheamregohe $94.01P- 211 L0 P96 dadpeya (W PeBo wemt G of eipgheim|
d

nas. boon Bal (SO riBRn St NelroslBRGHE 1g, BOMBEact Tor BEI OBy St medtir Y,
functi onPumeapecd &. IDenchyrs, Mral (Hhafm alublt. sum;npp 2451248, Il-bﬁms)t reet, N.L. La|

and A Thurkaﬁ;, B. R E)eCosta K.C. Rice, B. HeIIevveII WD Bowen and
J.M \al ker & PigEeo? binding pitenin B@%ﬁ%ex‘s%‘n W%‘Bﬂlaﬁ’gﬁ °319%3“m+2ﬁﬁéver

no evide an np@&s del s
of funct{ﬁgﬁgﬁgd@ gg%%dg%l%n&lﬁ%g%ra{o@%%%g trgﬁ) %@?1 IQHQQNngdggirt,ﬁrﬁéﬁt.ﬁP

Chri st of fatrbgeings, i{emstSeropaabﬂ'ndhntBugmlne;jnp sigma Rbmmnglsltan]d Jl..MxcCdad, fAnBr
Neur oph coIo y, ,E, n&)‘f 61 967, 1992q)sr L doI which is a

clini cal Eog‘é e N§1EoSshiabpEy LR @ 5@'&?\"’(16 SHSES Hidgh af finity
for thes&aptp\e&xﬁbmxﬁ&sm%&%g of FOWRYUSig, theFEAHCAL, TR & ua'mn§ higl ppgr i dol
that acts on the central nervous system has nore excellent a |%1|ty and

sel ecti v1stspla‘ctmre]whebshegmatlQPHé(BJIMUD(DIWidBmdmpanDﬂé Lo rg d..Bodpleenedh, 70 To,

hal i C. he L.D. W d H
Arunpe! 8bghdtizach i Belsp and s BoSonpal Phegogsol %m&”ehea 267 AR5 19t
has not gm? ayRé !raml@nsmg%mﬂ mglsc;g'ha%bih&%fsm or&&%rwﬁvsé gﬂlb%th e

function the sigma 2 binding site have not “yet een el uci dat ed.
ot her hasystem eoppérts thelueefuineseaf exhiocuats ihed firgreatihenit b meheyletisenses ol e

for cont I cLio Il eum Haris, R Ray and
Hudé% M"ﬂ%m%é? E%Pf‘é}%ééﬂnapgezég‘ P%Eag%%%‘s%" 1995) . These data

SUQQGSt t hat tR%a%@e@ﬁﬁ)bl‘{@vedsﬂhgg@hgmguﬂaf'gmd%né@ﬁé?glnfslgfveahﬁn‘;Jtﬁﬁsrnent of

irritable bowel syndrone. Such sigma |igands are disclosed in Japanese

Pat ent Afwictions,iegpedialiidGitenia (RoR. Mag2633, MIpHemsreblaiN.bnkhi &ichde PCT
Lai d- Opegy, YRl R M9, Ko PREE28 P Mlilewell, W.D. Bowen and J.M. Walker,

Pharmacol. Biochem. Behav., 36, pp.151-155, 1990). However, no evidence

rat

demonstrating such an action has been found in primate models of functional disorders
of extrapyramidal tract (L.T. Meltzer, C.L. Christoffersen, K.A. Serpa, T.A. Pugsley, A.
Razmpour and T.G. Heffner, Neuropharmacology, 81, 9, pp.961-967, 1992).
Haloperidol, which is a clinically effective dopaminergic antipsychotic agent,
shows high affinity for these two sigma subtypes. However, a reduced metabolite of
haloperidol that acts on the central nervous system has more excellent affinity and
selectivity for the sigma 2 receptor than dopamine D2 as compared to haloperidol (J.C.
Jaen., B.W. Caprathe, T.A. Pugsley, L.D. Wise and H. Akunne, J. Med. Chem., 36,

pp-3929-3936, 1993). Since a selective agent has not been available, pharmacological
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the I'ike. However, no cyclic am de derivative, such as isoindoline-1-on as
a typical exanple". has been described yet. As conpounds whi ch have a
simlar structure to those of general fornmula (1) of the present _
i nvention, Japanese National Phase PCT Laid-Open Publication No. 7-506107
di scl oses 4-im donethyl - 1-[2'-phenyl-2'-oxoethyll piperidines such as: 0
C( O - CH2 significaficl, distribuaivah ndifumetibng bfithe difieh @dfinding ditechdviektot yelopeMET |
t hese congl;unds are described as serotonine 2 antagonists, and whet her or
e

not theyelisifaded. ddn sheyptherihgaddrechpistidiesyevealpdthntithe wemaBsiiewinyed hese
conpounds,1hay e S%Fi@h?@f@éﬁ%‘?ﬁf@kﬁ%@g%@w Ea@%v ﬁF%gQL{ejﬂrﬁ{,@g&m

I nsufficient sa y. osure o e I'nvent’ion An objéc the 7
i nvent i oBuir6p.tJo PhadMbet., 2980y b4 T-65D0L0YE).t MPlhesBa@nta SxElst MUt tRAEfsbREdive f O
t he sigme binding site. Another object of present invention is to provide

a nedi cafigma Zhgpnd i wipfal fop fhotreatment efgrriteblabovemyndraned

characteristic . YA I.ent I ch i seful .for. diseases that
can be therap%ﬂ |?:13P’Ia§ﬁé#ﬁl(§l% i Q%E%&esn{ﬂfl\llghelarfersgzlatag?ettﬁgppﬁgﬁgfgnJ‘ghcf'?)@leneffect
of the sNgnB-30266T)Japdiiese NutesHad Phadd PCITL 438 SHRAIPUBIETIbA 10, 8601508836 ¥nd
studied to achieve the aforementioned objects. As a result, they found
that confhfubilies rEovecsneeychy apHde degyative surh apdsobpddling-honlas aftypisal y f or
the sig | gan i ndi | d lowinhibition constant Ki for sigma |
and/ or g%#é&%fﬂﬁié%qla‘f%gﬁ%ﬁﬁ%nt hat these conpound had a selective

bi ndi ng profi | &s canpbaidsl whidh hhaes animilapsirubrge tothdseny gahdraNfrmalo W of
conpounds, and were useful for treatnent of diseases that can be

t her apeuthecRiepsnt Bxemtion, Jaggaete Netignal Rhase £ 0% LeidcOpen PublieationoNof unct i on
of the si ' Jhe. kol JV.E01.50 | ey n.the basis of
t hese fi'r71 :aﬁgl:]dy g%ﬁfe&%sr‘leglghfbn?eﬁggﬁﬁ%ﬂeﬁgfsbp&c?w é@qgeg(r?r&éggsn SChraespresent ed
by the followng formula (1) or salts theof, or hydrates thereof or

sol vat es t heregf: - ) ( ) \ } - .CH2- BR2 ) wherein: X represents an
al kyl group, apc_g@ﬂ% )Tg'_i%sTF"t e&%| ta p, an aryl-substituted

al kyl group, an aryl-substituted al kenyl dgrouy, an aryl-substituted

al kynyl group, a nonocyclic or polycyclic cycloal kyl group which may be
substi t uhrdlhydrochlorides thereof and the like. However, these compounds are described as

serotonine 2 antagonists, and whether or not they can act as sigma ligands has not yet
been known. Moreover, these compounds having a phthalimide group may probably

have a problem of insufficient safety.

Disclosure of the Invention

An object of the present invention is to provide a novel compound that has
excellent affinity for the sigma binding site. Another object of present invention is to
provide a medicament comprising a compound having the aforementioned
characteristics as an active ingredient which is useful for diseases that can be
therapeutically and/or preventively treated by nerve control effect of the sigma ligand.

The inventors of the present invention earnestly studied to achieve the
aforementioned objects. As a result, they found that compounds represented by the
formula (I) below had high affinity for the sigma ligand binding site and low inhibition
constant Ki for sigma 1 and/or sigma 2. They also found that these compound had a
selective binding profile completely different from those of conventional known
compounds, and were useful for treatment of diseases that can be therapeutically

and/or preventively treated by the nerve control function of the sigma ligands. The
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with an al kyl group, an aryl group, a heterocyclic group, or a substituted
or unsubstituted am no group; Q represents a group represented by -CH2-,
-CO, -0-, -S-, -CHORD)-, -C(=CH2)- or -C(=NR8)- (wherein R7 represents a
hydrogen atom an al kyl group, a hydroxyal kyl group, or an acyl group, and
Rs represents a hydroxyl group, an al koxyl group, an aral kyl oxy group, an
acyl oxy preaemt inrantioy wasianhieged up thebasis of ehdsexXymdatidgonyl am no group); n
represents an integer of fromQ to 5 R and R2 each independently
represent a hyGROBEaTent mvention thug Riavidps sappospds repraseptewby shfohlowing f or m
an al kyl gne . ' owi.ng.groups: RN v ~~
(CH2) m fé ]aélg{{gslllgr f %ﬁ%?ge{rﬁéfgg} ﬁﬁ%!a%%g{hggéoéﬁg%gkg#si e#&é%é‘ndent ly represent a
substituent selected from the group consisting of a hydrogen atom a

hal ogen atom a nitro group, an al kyl group, a hal ogenated al kyl group, a
hydr oxyl group, an al koxylRggoup, a hal ogenated al koxyl group, and a cyano
group); mrepresents 1 or 2; 4 the ring of: D represents a 5- or

6- menber ed ar oXetT@—HEHa)pcyN| | o> rCHg—Bont ai {il)g one or two het eroat ons
whi ch nmay be substituted. Ac ing to another aspect of the present

i nvention, provided are nRgli canents which conprises a substance sel ected
fromthe group consisting of the aforenmentioned conpounds and salts

t hereof, and hydrates thereof and solvates thereof as an active
ingredient. As a preferred enbodi ment thereof, provided are the

af or emrenwheredt medi caments which are used for diseases that can be

t her apeuti call and/ or preventively treated by nerve controlling function

of a sigma |ighREPTErRIts agalky) groupcheyciealihulr subgtitutedtadleyl Brave,sans

gast roenf gk i k [t cl.i i the 1i. .

pr esent %I‘r?\ﬁ/ g%?%%ﬁ%gﬂs g%ybggo\q/’ipd gg %féﬁs%lg’\rérgit‘ll%g }25@% iggﬁgp’ca% rﬁ)'JP'} g‘g%Sthgeu stance
sel ect edalkynyh gricep gs ouspocyatis ios tpolygydic dyalbabifyd geowepivhivhaday besabstithisedand
salts thereof, ﬁnd hydr at es thereof_ and so] vates thereof. According to
further %ﬁeﬂd&%l 3k eroHR. pr a5 dronpnAehetentryclic exaugear asubHitysed of a

unsubstituted amino group;

Q represents a group represented by -CHz-, -CO-, -O-, -S-, -CH(OR7)-,
-C(=CHz2)- or ~C(=NRs)- (wherein R7 represents a hydrogen atom, an alkyl group, a
hydroxyalkyl group, or an acyl group, and Rs represents a hydroxyl group, an alkoxyl
group, an aralkyloxy group, an acyloxy group, an acylamino group, or an
alkoxycarbonyl amino group);

n represents an integer of from 0 to 5;

R1 and Rz each independently represent a hydroéen atom or an alkyl group, or
R1 and Rz combine to form an alkylene group; '

B represents either of the following groups:

O R3 0
ASCUIIEeE
(CH2)m Rs
Re

(wherein Rs, R4, Rs and Rs each independently represent a substituent selected from
the group consisting of a hydrogen atom, a halogen atom, a nitro group, an alkyl group,
a halogenated alkyl group, a hydroxyl group, an alkoxyl group, a halogenated alkoxyl
group, and a cyano group);

m represents 1 or 2; and



substance sel ected fromthe group consisting of the aforenentioned
conpounds and salts thereof, and hydrates thereof and sol vates thereof for
t he manufacture of the aforenentioned nedicanents, preferably in the form
of a pharmaceutical conposition, and nethods for therapeutically and/or
preventively treating diseases by the nerve controlling function of sigma
| i gands, whi chtheatitg bse the step of administering to a mnmammal including a
human an effective anount of a substance selected fromthe group

consi sting of the_.aforementioned conmpounds and salts thereof, and hydrates
thereof and sq_ygtes thereof. Best Mdde for Carrying out t he I nvention In
t he above-described fornmula (1), X represents an al kyl group, a

cycl oal kydpredshss b Bubpd-mékéreds@bRatio hebdrsbychidiedd skt ichidgd Kid oOEwIP, an
aryl -substituted al kenyl group, an aryl-substituted al kynyl group, a
rronocyclh%tematowélvsl@}ltmad bstitwdgll. gr oup whi ch nmay be substituted with an

al kyl group, a [ ro het e clic grou ubstituted or
unsubsti tut ed 'gcm lr'f}(;m gangaifﬁeas e r%li‘?h%lﬁrﬁse €1(51J88t1%cpr°ﬂ® ?@fﬁn "al kyl " for

a group ﬁx@ﬂic&tﬂ’éh&@wﬁfhh&ioﬁﬂnsel aQubsfRSicd ssTRtRH frdih €He BRI ddnSREIAPRATEe f Or
exanple, linear or branched al kyl groups 5 having 1 to 6 carbon atons,

pr ef er abfiprementioned nopmeuads and stﬁ% thergels apd hydrates ébeqeh%anrhmlyqltegr oup,

met hyl g t ro opyl .Qro u roup,
i sobut yi {h%?gouf Fi% aE%ACctg'r H?redg' I‘R R & g geq'Fec} 51%89({1npe¥1t tﬂeref) y|pr<é\{,1§a% 1Xre fie

i sopent yhfogé’rﬂétitmneﬁaﬁ&ﬁﬁimbn@r@luﬁh afrensed)mtdyéeagé@mt cn b@x)brapeatipalgnd t he
i ke may be used. |In the specification, when "alkyl group"” is referred to,

the ter ntRHenRIsYEBEEeLY tRRnted ha\ﬂeh‘ge mér%hngrﬁ%r@t@ubétaa sigmpadigandffosss
ot her wi S& 'nﬂql C(?egm? 1| %%l §§teg dlsegses ?gﬁ;oe&lﬂer% disBs selélsdﬁeart t&a% &en atom a

nitro group, & cycloa y group, a

het er oar §iseqe0dnd the ml‘,kd)’ OXIS/He SHedéHt, 1n&éht&*$ﬂ<@l>éy |prGthbEpa signih'ﬂl?ﬂﬂﬂﬁhﬂﬂl
al koxyl group, a carboxyl Proup an_al koxycar bonyl %roup, a substituted or
unsubst | SARRIEAR PSS FE estpdAzgm the GEgrmrorgisting s the sfyemantipped o

PUbStL £ RS DL N1 RGBT Ler

"cycl oal Foup containing a

cycl oal kyl gr cAkzofding tdsmhehyr aspectshAthe @rmﬁomsmnr pfovﬁ!@ﬂr’ﬁ}b& use ofa to
8- nenbered cycl oal kyl group, preferably an apprOX|nateI% - to 6-nmenbered
£

cycl oal k4 S@Wﬁﬁe’(eatedn%?méye|gr@1!tm8t§é1msyqf the sigrementioned eqmpapngs and
speci ficg)) tsﬁth@?&ﬁ" %ﬁl}%{&e&%re(&%ﬁh%ﬂ‘)@ﬂs gm 9&9‘3‘% exgg}{uf ? [fe QF thdO al kyl

groups on their rings ecl opropyl group,

met hyl Cyﬁﬂoﬁqjﬂaﬁydneghﬂédicaxﬁyﬁspbwfwabm ilithe fBMﬁb@lﬁQﬂi&)‘hac@Itﬁh&D coap6ditibaXxy|
group, methylcycl ochexyl group, dinethylcyclohexyl group and the I|ike may

be used and fgthads for thergpewically. anAéortmevaweqeaens;ﬂeqe@afwx ther Berge a 5-

to u 0, nt yl

L e e e
mammal including a human an effectlve amount of a substance selected from the group
consisting of the aforementioned compo_unds and salts thereof, and hydrates thereof

and solvates thereof.

Best Mode for Carrying out the Invention

In the above-described formula (I), X represents an alkyl group, a
cycloalkyl-substituted alkyl group, an aryl-substituted alkyl group, an
aryl-substituted alkenyl group, an aryl-substituted alkynyl group, a monocyeclic or
polycyclic cycloalkyl group which may be substituted with an alkyl group, an aryl
group, a heterocyclic group, or a substituted or unsubstituted amino group.

The term "alkyl group" and the term "alkyl" for a group containing an alkyl

group as a moiety used herein encompass, for example, linear or branched alkyl groups
5



Exanpl es of the cycl oal kyl -substituted al kyl group include, for exanple,
cycl opropyl net hyl group, nethyl cycl opropyl net hyl group, cycl opropyl et hyl
group, cycl opropyl propyl group, cycl obutyl nethyl group, cycl obutyl ethyl
group, cyclopentyl nmethyl group, cycl ohexyl methyl group,

di met hyl cycl ohexyl met hyl group and the like. The term"aryl group"” and the
term " ar yhvingQrtoss @irboi aconid, Profeshlfn tary/tardb®dfom$S MoreipRtificiBthsh@eei n
enconpass, for exanple, a nonocyclic, bicyclic or tricyclic aryl group
cont ai ni AFYhSARP, medkyl@rewr, eihyhgraup, TFBF°MJ<EWP@}S°;9HQM§/ gropm wphutyl groyht hy|

group, a - hyl . S N henant hr vl __gr ou ant.hr acenyl
group an%q?ﬁté}i‘ gFI é)élﬁ%gﬁﬁ'zga%% .tx\lﬁubr tﬁlseglf%usagflengﬁiﬁ%p’ég@g&%gggp’bi cyclic
or tricygfbipenéyl\Ero@,aéRSpethiDSROUD] AtheRY] griolfandrthe Pikelrhay by ubddr ogenat ed,

including 5,6, 7, 8-tetrahydronaphthyl —group. 6 The term"al kenyl group"
used herei n enbothsspscificatian, whepralkylrgrgun]| ieaefarredybop the t4ray preynrpaseess
carbon a},0ns; f er abl t carban.ato and. cont.aini Qn r, nore
doubl e b?)hnogg h agi;ngfoglregqglrxﬁl(’%nsél%agﬁ el%é ’buonr%?js.s oFrv&s(%lh% l‘é?tefl'- pﬁgﬁlgﬁ F°8Fb‘hp,

al Iyl gr ouystith &anelRa8 ¥l h a6 geumia tor; B Wi 66 koW, Al clod U ERip, ala@Wroup, an
1- pentenyl group, 2-pentenyl group, 3-pentenyl group, 4-pentenyl group,
| - hexenyfry4exygroup. hagergaryl grapy a hydrexdyd ereus amlkonyl gseur, ashalpgenatedny |

o Por  PRRAE Ry 05O b ekt B T Oy s Bl Br o 11 near

or branchashbatityted|anginegpoup)ain 4§ Efaup o 4 GyahoG@oRPN A tHdse spb&fittleal,y from
3 to 6 carbon atons, for exanple, 2-propynyl group, 3-butynyl group,

4- pent ynthosg detnsibed below may ryefsupblihe used: |  ke. As the heterocyclic group,

a 5- to 10-ne ' wl L L ¢ h r ckic group ntaining 1
to 4 hetero a{%?é?e\%mngﬂa%gy ggf%@t teagj’ldfq %grti# %iy égoag‘&om}‘or as%ﬁolu ﬁrcog acl)}rlﬁngnad

ni t r ogencyloalkydgroumes aandiety uddrigerainosiomipass, fnegntple SPP! tC&d embeFe®UPS

i ncl ude furyl qroup (furan ring), benzofuranyl group (benzofuran ring),

i sobenzofisteaisy! gipeRiprefesaiiaprotrararimataly)3- to Graapberpdoysloatiil gpeine@ ring)
benzot hi aeﬁ&gxiic gﬁ?&mk@b@pgmm@Q@ﬂ&mwgg}ecff%hg%y,l(tioq(eag.p fiRger ol e ring),
i m dazol yl roup (I mdazo rrng), pyrazolyl group (pyrazole ting),

t hi azol yéyctpadkyl grblipsamal hake 69 or tWe ARG graral of theiotpgd. baviget dpeaifichBy,
ring), isothiazolyl group (isothiazole ring), benzisothiazolyl qroup
( benzi soforiezsBple, cYHepropy) graus) pethyleighorrepylzzenn cyrlabytyl geeurazptigpentyk oup

(tetrazo i ri r r Lo i J u razi ne
ing) - peprloneR¥l s, ReOifelollehd foubs ieenELAhAN dBOM Brg B2, 10
ring), ihkomgaly hgnoep as(thadpdlealkynghoupi SAk tHObylycgdliawy cloalkal gealpe ars-ng) |
benzi m dazol yl. group (benzjmm dazole  ring), purinyl group (Furine ring),

qui nol yI LgPsPeriPAYBY G artkyl grgyp sv%aw%%hoypylgeretym of afapantyl GrowR™aYng) ,
(Pt hal 2 e e R e 1 P o 1 ng) . qul nowal i nyl
Examples of the cycloalkyl-substituted alkyl group include, for example,
cyclopropylmethyl group, methylcyclopropylmethyl group, cyclopropylethyl group,
cyclopropylpropyl group, cyclobutylmethyl group, cyclobutylethyl group,
cyclopentylmethyl group, cyclohexylmethyl group, dimethylcyclohexylmethyl group
and the like.
The term "aryl group" and the term "aryl” for a group containing an aryl group
as a moiety used herein encompass, for example, a monocyclic, bicyclic or tricyclic aryl
group containing about from 6 to 14 atoms. For example, phenyl group, 1-naphthyl
group, and 2-naphthyl group, as well as phenanthryl group, anthracenyl group and the
like may be used. Further, "aryl group" encompasses bicyclic or tricyclic aryl groups
whose ring or rings are partially hydrogenated, including 5,6,7,8-tetrahydronaphthyl

group.



group (quinoxaline ring), cinnolinyl group (cinnoline ring), pteridinyl
group (pteridine ring), oxazolyl group (oxazole ring), isoxazolyl group

(i soxazole ring), benzoxazolyl group (benzoxazole ring), benzisoxazolyl
group (benzisoxazole ring), furazanyl group (furazan ring), oxazinyl group
(oxazine ring) and the |ike may be used. Additionally, those heterocyclic
groups whose rThegtam Idlkgsylareupaided Heryinhgndompassalifchr@ybrahelfedogikengled,

i ncl udi ng pyrrolidin¥l grqoup (pyrrolidine ring), i m dazol i di nyl group

(i mi dazoPTHHPAdavinggd to 6 cpehonatape, prefrabbpt b icarhoa atomg) angrintatnipg gpe

(pi per azj | ' ol | | | i ke. Anmong
them o B okt Bolute SERAEISLEBI S UBLAITHCRE FRECEERE, TRRebeil ke S o 2
het er oat aligl, grotpaisSpropenylzrovpbBbetenybponpl 8duteidgeaiy, 1-péttefylcgrotip] ni ng 1
or 2 heteroatons may preferably be used as the heterocyclic group _
accor di ng-heatenyd eptids SrRenterd @rown 4-penteny grguri ¥-hexanyd grovsh énhexeprl oal kyl
group", @ | o en I ' " r o roanyl aroup” is

et or r Bt o BldRike mif bE ALY B bl oeRiDpionB’  THEWSLORENRoRMed B |

het er ocythed sikghylufroupinsy hetichiaran)dis-@f Avgndiconifiggroién.or nore substituents
on the ring, unless otherw se indicated. Exanples of the substituent

i ncl ude a hal obBhters oplkyavhetoug” gpeampasses & lmoar of bianched alkymgheropp group,

an al kenMLvi?Egl)‘(bg? 234 eaJaW&Y htg)lu% gg&er%ﬂl}gl{o%gggﬁ%%Qrﬂrk%!omgr ?c%ge)zc?ﬁipg(,y,dr oxyl

group, an a group, a ate group, a car roup, an

al koxycagipoogynylgeeyp, 3ebuythrylydroap odpentynghgroampy 5-lpxonyl, graup ahadtthé liked or
unsubsti tuted am no, group,.  an acyl grog&, a cyano group and the like. As
&

these substit uehtRe hetepeaclisgronpnad- i V@ embirgd songexdici tadricndicow may
preferab s of . t ' ' '

gr oup inié%(tﬁg(gc,y Ulﬁggmugégﬂpﬁlg&ggntoaﬂﬁ%%}%%t%%gﬂhg?ﬁg{w%?h&%@%&%ﬁ?ﬁc as a
nmonoal kysdfiamatogr ampnitpagea atoinadskiyhgrobneditgtingmtoms. aEy a@ninle Gdpplieabléch as
an al kanoyl am ng group. and an aryl earbonyl am no group, an aral kyl am no
group, affoyPRyPLufs iyl srAuRd fypas Fn&nbenzoheranyk grougpansoferan sipg | v,

examl eSigbelaifiEradf o ggfs%&&o%ﬁum&a?fhi 0 %ﬂg@ygﬁgr%>9f oup.

di met hyl am no group, " et am no group, diet

met hyl et benzathinphgryd gpouppibepydthinphene rimgh, pyatrqdybgrphanbyreolprong), ididaybdlgi no
group, pentylanjno group, and hexyl am no graqup; an acyl am no group, such as
Scetyl anFREPABIgsE0Irtad) ePadbed e mﬁzg?eo%,g). Skigarlahgrom Hariing)

benzoy! ammthiggaypgﬁoaaQb&mﬁamwglgg,_iﬁgt %zxo%‘ gt;g'figb‘hqfia?oﬁ]e fAhg,kyl am no

group such as benzylam no group an am no group;’and an
al kyl sul barydcthianalyl grouppbenizibothta zoks Hiyg)s tib oolyl grioup dtrgalpring), Rylrasadyf onyl
am no group, nh{gqr él sul f o_%Lam' no r,&_up, .and n-hexyl sul f onyl am no group.
When t heBTRp fFetAzol REL PR Froupdpgj P&t TaRe), PETaZEE BT eRp (RYTRAPE FEne),
speci fi cadriRMinfYrolb (HyrREdiRE re? Py ridal iyl @?on%; %idggﬂl'@ ) A y1 %P&‘_H(
i odi ne atom may e used as the haldgen atom Thé“term "halogenat’ed al'kyl
group" u€rdole mingheisoindolyl group (isoindole ring), benzimidazolyl group (benzimidazole
ring), purinyl group (purine ring), quinolyl group (quinoline ring), isoquinolyl group
(isoquinoline ring), dihydroisoquinolyl group (dihydroquinoline ring), phthalazinyl
group (phthalazine ring), naphthylidinyl group (naphthylidine ring), quinoxalinyl
group (quinoxaline ring), cinnolinyl group (cinnoline ring), pteridinyl group (pteridine
ring), oxazolyl group (oxazole ring), isoxazolyl group (isoxazole ring), benzoxazolyl
group (benzoxazole ring), benzisoxazolyl group (benzisoxazole ring), furazanyl group
(furazan ring), oxazinyl group (oxazine ring) and the like may be used. Additionally,
those heterocyclic groups whose ring or rings are partially hydrogenated may also be
used, including pyrrolidinyl group (pyrrolidine ring), imidazolidinyl group

(imidazolidine ring), piperidinyl group (piperidine ring), piperazinyl (piperazine ring),

morpholinyl group (morpholine ring) and the like. Among them, a 5- to 7-membered
7



speci fication enconpasses, for exanple, m onofluorom ethyl group,

di fluoronethyl group, trifluoronethyl group, trifluoroethyl group,

pent af | uor oet hyl group, nonochl orom ethyl group, dichloronethyl group,
trichloromethyl group and the like, and preferred exanples thereof include
trifluoronmethyl group. 8 The term "al koxyl group” and the term "al koxy" for

a group amnbédlit igeridyclit! geouy lcoading ASor®2 HBedatomS st 18! & 10-aleeHERassS, for
exanpl e, linear or branched al koxyl groug; having 1 to 6 carbon atons,
pr ef er abbigyalic ketareagybhgneunicontainipgrleor 2 beteroatemisimay neafersbly be veesd aetheoxy

group, n p roup ~-hut oxy group, isobutoxy group,
hP{ePEYEN gicogxfﬁpacc{nf}i?%é( goo %1?9 &%?enﬁ:_lﬁg?(ril 101,

tert-but oxy group, en oXy group and the |ike may be

used as the al kpthe spebifivatibnwierepticalklyl pfdupo! anft 1ox)y", "Bétebdyclic group”
trifluoroethoxy group, nonochl oromethoxy group, trichloronethoxy group and
the |ikeofreieteroardamonr’ isHefaneadolge tha tama¢ncompagsasipeychealklgronkgoyaryt bony|

group, f X K. car |l _groups ferned b t he afor nt.i oned
o) koxyl - Bl BT SopRhit R5 3 S NorA 0L pp BaTE o ar sk BERERE: SP oup.
et hoxycath¥onyg, Wilesiletherpise PRdiyLRE PORXA M@l the bERRItARRXMERIAONHAl0FEPUP
and the like may be used. Exanples of the acyl group include an al kanoyl

group (e2¥pm, agniteg gxpupasheHYl erepmo @rey ckealull ggeumeaclkenyl sranmamnyilkynyup and

the like n_ar | S ar r bonyl arouyp, and e
e, NopeeBpadfoes b My hiabs nharoft B, 43 s inuth S AR Rated
trifl uor alkekyiygreap o earbogylqipup Lenilkbkyaibeiy r&ds, Rophdnyl Edip, a fHRAGHY |
group, p-nethoxybenzoyl group, 3-§yridylearbonyl group and the |i ke nay be

used. AsSTRUPaA sibPwtifuted ey pnsubstifnied aminetgrown.cp sk group: @yanagroup and

aryl - SUbgLd fid, cha AleSERMstBLRMR, 1o AHlai SHPRovL Ul Gl dUOMD o PEQRR BN Y/
group, a nonocyclic cycloal kyl’ group, a nonocyclTc %eterocyc I'C grod%, a
8- to 10prefedablele hsedyclic heteroaryl group containing | or 2 heteroatons,
or an amino group which is substituted with an alkyl or aryl group nmay
preferably be B%aaplies of Hie proséispted qrmﬁbﬁt@wte%mnrpgmrlab{uﬂ,e, for

bstit ' . | f he.subst i t {
et ude Saeeiae: S RHRE) ol R Kinif PHRel AR TR <ol AR B

for exanpiatkylamivid g@ap, si asylamindgiopnp siich s anfalRahOgemad Egroablayld £ oup, an
al koxyl groug, a hal ogenat ed al koxyl group, an aralﬁylﬂgrqu
ORYIR

ar al kyl oXy'GrbeRyaminmEnayp, agy PB%}B,YI_E’&“H%@HM agragliplsutfopylppin pgtﬂ?‘;, angh acyl
0 0UP G0 MRt} e S AR by ) 017, 2710
group, omonaoiethybarhrongrohpy dithdbhylyrlin€ ghwipe etiaythigy frofp, diethydaming one or
two heteroatons may be used. More preferable exanples of X in the present
i nvent i ofFoMRcGHY ethylamine grayepropylagiae BEqup diRFQPHBEY DY 5Py Butsismino
Substi t Uglup! SerRy BnSha R ¥uf B8 dHexPPEA IS BBUb! HEAbMamino group such as

acetylamino groups, trifluoroacetylamino group, propionylamino group, benzoylamino

group, and p-methoxybenzoylamino group; an aralkylamino group such as

benzylamino group and p-methoxybenzylaminoe group; and an alkylsulfonylamino

group such as methylsulfonylamino group, ethylsulfonylamino group,

n-propylsulfonylamino group, and n-hexylsulfonylamino group.

When the term "halogen atom" or "halogenated" is referred to in the

specification, any of fluorine atom, chlorine atom, bromine atom, and iodine atom may

be used as the halogen atom. The term "halogenated alkyl group" used in the

specification encompasses, for example, monofluoromethyl group, difluoromethyl

group, trifluoromethyl group, trifluoroethyl group, pentafluoroethyl group,

monochloromethyl group, dichloromethyl group, trichloromethyl group and the like,

and preferred examples thereof include trifluoromethyl group.
8



9 selected fromthe group consisting of a halogen atom an al kyl group, a
hal ogenat ed al kyl group, an al koxyl group, a hal ogenated al koxyl group,
and a cyano group, and nore preferably one or nore substituents sel ected
fromthe group consisting of a halogen atomand an al koxyl group).

p- Fl uor ophenyl group is nost preferred. In the above-described formula (1),
Q represents aThé tdifn taRR6:38 @Ré et did theHérm "ally ") for @ grouProntaifin @A) - ,
-C(=CH2)- or -C(=NRs)-. R7 represents a hydrogen atom an alkyl group, a
hydr oxyaplkpkylggreup as grmeigtinesdd kgreipencemnasprier example, linedryerkrgoohed om  a

| ower al kyl _gr [_.an .,ac | ,Qro and t ,oreferably, an hydrogen atom
or an a?:%‘tmﬁgl %lrgggspgaﬂgg rlgtﬁféaés/aerﬁgg ag"o‘%i/d’?8§?319"s‘5rloi?p,°%f 0%1%&?5%” y]gf"éfup, an
ar al ky!l oxpecgficaup, metHdx3 Yo 0 et Bé:GUdroup'n-Peypcxyigdou ]l [iSdiikop Sy @#dup,

al koxycarbonyl am no group, and nore preferably a hydroxyl group, an
al koxy| BbEEexy goupnisakytorygroing tertiputeey grouppntpentiletegroypy ndiekydrpxy

group or_an_acetyl an no oup. , As roup represente L= CH2- - CO-
TooHP. o eyt e HRaRak B V8eq 68 i afkody Bl SRR SRS, BOHPTIRABREN on,
and a grgroRpl il @aestRsly BYoud fonochlotbmetioxy @koup, GHeckXdkombtholP godd £EET I ed.
Most preferred is -CO. In the above-described formula (1), n represents an

i nt eger Bte likeomag becissd as ghehalogpnatefl adlaxy groud, nore preferably from1 to
3, and nost pr a . e abqve-desgri hed f or,nul 1), R _a R2
each i ndepende%% F‘@e é)%%}r";lebs? élll)’l nytégr%“ d?%rg%xr? ma‘fqgh%qg?xyacﬁr%qn@ Fg‘ﬂep(?ﬁm%‘fgh and

R2 conbi tir dferdntemntionrd allkody® Brouds @@y be ABET)@nldhi8ohe dPecidislly2 pref erably
represent independently a.gédrogen atomor an al kyl group, and nost

pr ef er abMmgthaxyparhpnyl granp, qthorycarhanyl ggeup, arenepoxycaripnyt growp,

above- de ' f - R5 ,and each i ndependently
repr esen{%gg}(’gg scta%%?résllé’? ae%cfgicf lf??%%a?r?% ‘bsreéﬁ)zgp consi sting of a hydrogen

atom a hal ogetemplesiof theadyl @raipoieludenidlikyihoylg@bdp (Ag.haheuenad®enal Ky
group, a hydroxyl group, an al koxyl group, a_hal ogenated al koxyl group,
and a cy8i8Pgh Jajpeenpisddikylpasbonpl group adythe fike),An angicarhenyl REoERse B

i ndepend S i tuent I . remt he grou nsi sting
s e

hydr oxy| p@pitng] geoupalkkfluytongsthyipa fivahyBgeyd) peiafiuprochiylearbph el @oap) y, three
of R3, R4, R5, and R6 are hydrogen atons and the renainingdone represents

a subst i ReReAY! grepech-@ethorbenry] groim Scewriddearhgnpigrauppad dhe kg meay be
hal ogen atgm a nitro group, an alkyl group, a hydroxyl group, an al koxy
group, and a cyano group. Mre preferably, three of Rs, R4, R5, and R6 are

hydr ogen at onmsAsiHgah Ayl gesE, AinfgrybBBebstRRtRISERYEgrupl B hrflusibstisede@ct ed
fromthe group consisting of a 10 hydrogen atom a hal ogen atom an al koxyl
group, aHHeRYIEFIRD aft Hinh-subsituted akgnyhespup, opagy grumres meaccyRbe and Rs are

T ooer LA BB SRR ERRARPILS 1o WERER Al o
heteroaryl group containing 1 or 2 heteroatoms, or an amino group which is
substituted with an alkyl or aryl group may preferably be used in the present
invention. More preferably, a substituted or unsubstituted phenyl group (examples of
the substituent include one or more substituents selected from the group consisting of,
for example, a halogen atom, an alkyl group, a halogenated alkyl group, an alkoxyl
group, a halogenated alkoxyl group, an aralkyl group, an aralkyloxy group, a phenyl
group, a phenoxy group, a furyl group, an acyl group, an amino group, an alkyl amino
group, an acyl amino group, a nitro group and a cyano group), a 5- or 6-membered
monocyclic heterocyclic group, or a 8- to 10-membered bicyclic heteroaryl group
containing one or two heteroatoms may be used.

More preferable examples of X in the present invention include, a substituted

or unsubstituted phenyl group (the substituent is preferably one or more substituents




group. mrepresents an integer of 1 or 2, and preferably 1. In a group
represented by B, the ring of: D represents a 5- or 6-nenbered aronmatic
het erocyclic ring containing one or two heteroatons which nay be
substituted. Anong them an aromatic heterocyclic ring selected fromthe
group consisting of furan ring, thiophene ring, and pyridine ring is

pref err eselected from thsgidapiconsieting bf amlatipenrdtog, an atkil FRoup, R0hd15geHALEd
preferred. Exanples of preferred classes of conpounds falling wthin the
af or ementikghgepups ap #ikoxy} syoup alhadegenater) alkped gropprasnidne syansgresprangd an

al kyl —gr Ri4Pe 9@5&%}4‘{ 1? ?xsxéoaﬁ i&%t%&gﬁ/ts s2fe Rt £r & thgﬁouﬁsgo%%g Iﬁ%%;?d al kenyl

group, an ar yny group, an arvyl C|IC

cycl oal kihlogéwutohm andanantkysyil igeodin! ep Ry clopBetlfl@tpup & Sost Pretdirs@nber ed
bi cyclic heteroaryl group containing 1 or 2 heteroatons, or a substituted

or unsubst i t ut ButherAbeBe-gesngpeddorapladds @ gepaeiypénﬁgr@mmmee&ledolw -GHp, |
ChtdR)):, - RLomd o’r\'Fi?{)Nf(}gf‘er 'BaFheh R B7ERken Bighy o 9°"

atorﬁ an a(?k;f? grdup, acyft grou bt esent

group, aflksl gﬂﬁﬁ)ﬁl glryﬁttﬁc,yaD{yl @ho s Yk A 229l g@hﬁyﬁ)ore ﬂrdf&&b%@'h‘_’y&ro%@n'a’ﬂ&xﬁger
of fromO_ to 4; and R2 each independently represent hydr ogen at om or
an al kyla Tl ﬂsgrom orrEn aegtyl gwguparn Megkepreferahly yn h@@)msemcora or an

substit ugnt ﬁﬁ'ﬁf}t eﬁ ;Jp(?gge%li'?a%rﬁﬁi"(%ﬁgpds\irpgtahq‘qk 1 rpé’néa ecfa lﬁyi v & oﬁ’p a

hal ogen ato

hydr oxyl amy hoﬂﬁxy gvup| kﬁ))ayilangﬁﬁ)gfbupaohathl&fk&Eﬁd)oﬁblkﬁ(mo @o@pPandidré Cyano
group; mrepresents 1 or 2; and the ring of: is a heterocyclic ring

sel ect edP¥efe¥aPHE hydroEp! E:’E?Hgt an pHepx3t srpupyprAR apYlgmine griugph&ads moshg, and

a pyridi I es of nore preferred cl asses
of corrpoﬂl‘r?le sﬂap%c%g‘g&x?%%gpg%%%gfn%% cl?(':(ordl ng to (1) wherein X
represents an Ad Ryh ggowppeprasentéed by ~CHbStCOYt-0d, -@(HNDHF, (prHaﬁNRv) may

aryl -substituted_al kenyl group, an aryl-substituted 11 al kyny roup, an
aryl gr oRfpprefenypt i tha Presestcingantion, amdq group rﬁBFﬂ?@PWI‘?YC'Q%Te'tQSg’y

group, ady i C ar group containing 1 or 2
heteroatom; dl% }Qrgn gﬁ‘%f%e? M%%A'?Jrﬁ?re?e%gd %ul?gt ituted with an al kyl or aryl
group, both Ri Inaﬂhd aIBBvaﬂescrfbyedrfogﬂmlaamm&epF&en%n Ritegat flRan @aels,

i ndependent | y re‘gr esent a substituent selected fromthe group consisting
of a hydPs&aablyisem Gtok mererpratesahly from trtg 3yead gnosiprafershly l1gr oup, a

gﬁgr O?Kle ?r ﬁUpI'n thd a%logé)ﬁgécgﬁ)f u;fgrr?n?ﬂql)aﬁ%%ﬁ%zg{]agﬂgnd@enﬁgﬁﬁ§ ?Q%yr | dt"%[nez’

ring whi hj?'drnggn Hens oiosh iaikyt @doup, or R: and Rz combine to form an alkylene group.
Among them, R1 and Rz preferably represent independently a hydrogen atom or an
alkyl group, and most preferably both of R1 and Rz are hydrogen atoms.

In B of the above-described formula (I), Rs, R4, Rs and Re each independently

represent a substituent selected from the group consisting of a hydrogen atom, a
halogen atom, a nitro group, an alkyl group, a halogenated alkyl group, a hydroxyl
group, an alkoxyl group, a halogenated alkoxyl group, and a cyano group. Among
them, preferably, Rs, R4, Rs, and Re each independently represent a substituent
selected from the group consisting of a hydrogen atom, a halogen atom, a nitro group,
‘an alkyl group, a hydroxyl group, an alkoxyl group and a cyano group. More
preferably, three of Rs, R4, Rs, and Re are hydrogen atoms and the remaining one
represents a substituent selected from the group consisting of a hydrogen atom, a
halogen atom, a nitro group, an alkyl group, a hydroxyl group, an alkoxyl group, and a
cyano group. More preferably, three of Rs, R4, Rs, and Re are hydrogen atoms and the

remaining one represents a substituent selected from the group consisting of a
10



(3) conmpounds according to (1) wherein X represents a substituted or
unsubstituted phenyl group (the substituent is one or nore substituents
selected fromthe group consisting of a halogen atom an al kyl group, a
hal ogenat ed al kyl group, an al koxyl group, a hal ogenated al koxyl group,
and a cyano group), a 5- or 6-nenbered nonocyclic heterocyclic group, or a
8- to 1Ohpddviges etbnd] Li£lbgén MILE @1 Kbxyd g8\, @A taddy@hb grii}S MostipPeferably,

het eroat ons, both Ri and R2 are hydrogen atons, three of R3a, R4, Rs, and
Re are theeo§Bn By SrsanthBe anehyduegemetamoaed thpreneining ensrapsesenteat

selected, fromth roup.consi sting.of hydrogen atom a hal ogen ato a

i tro or BUroRe sfomh ot Reont. chiftingataioe hrGTF IR o B R B AP R Y BPBup,
an al koxytou@l OuPrepresbdtO8R Ifepdr 6f KOX¥] andpRérabBnd @ cyano group, m
represents 1 or 2, and the ring of: is a heterocyclic ring selected from
t he group consisa greprofepzegentetby Bathe ringlef:ophene ring, and a pyridine
ring each of which may be substituted; (4) the conpounds according to (2)
or (3) above whergin Qrepresents -CH-, -CO, -0-. -C(=NOH)-, or
-CH(ORD) - (wherein R7 represents a hydrogen atom an al kyl group, or an
acyl group), Bis represented by the followng fornmula: (wherein three of
R3, R4, Fepresgnds RS- ar 6-mgmbensdraramehic heperoeyrbicrémmiantaipingiene erpyesent s a
substitugnt selected from,the.gr.oup.,consisti of _a_hydr.ogen ato a 12
hal ogen It SFERiTA g B he SopAtRiteg; st thin on AaedrHE RthEOCIE BhEoxy
group, ageleded @wmgmup)conﬁaﬂn%ofﬁu&nrﬁrgjthﬁbh@magnslﬁd phaaRleting is _
represents a substituted or unsubstituted phenyl group (the substituent is
one or nbreferseband arenpsubsiteteddbiqnhene ring oprfonpn cimgdp sudragreferredhal ogen

atom and an al l,.Qr represents -CHz- . .+.CO- .. -.0-. o -CH -, n
represents an§?%¥55899§8*??§%f%3§%5 CBECh E%HagﬁaﬂﬁPéhﬁ§§FSﬂ§ﬁg§%%%s,
t hree of formuldd) ilBudénd R6 are hydrogen atons and the renai ni ng one
represents a hydrogen atom a hal ogen atom or an al koxyl group, m

r epr esentld thosgrwhereim¥ represents|anplkyl grong. ap arp-substitytisd @bl rgsowp, fnur an
ring. Exaupl i rl refarred.class Qf conpaunds, i ncl ude: (6)
t he corrp%gﬁ(igﬁ%%lf g(?%ﬁ%%gy ie%rroéléég gr’g &y ﬁ tslg‘lltte étazgiynd’frl EINEuBEAY Lglé)d‘ppﬁenyl
group, mapbdyelit cgdleulRyl #oub; §uolbclgElftiRetesdeFtROgXop, §80YH 10-Mn srhbsrbi t Ut ed
or unsubstituted pyrrolyl group, piperidinyl group, benzisoxazolyl group,
benzodi okigyslic kptexpgryl graup sentainineilng 3/ hetgrentpmsi erampubgitutgdourp, or a
substitu . it d enyl am no grou repre t SA~CH2-, +~ CO,
Too Lo bRl ko ol i PRSI No B BBes p o fBE B8N FOO5GE S cach

of R andHRDRA-, ar K NIGp(whlefdih RrltepreseiitsRohydtégeRetom, anch1RE grotp ordimogen
atonms and the remaining one represents a substituent selected fromthe
group coMIl §rouy 28 Bs meprasentse hydnerybemomporn akoxybenoua, emanpryiamiaom a

bromi ne a,Q8); AAG-Ge T A X¥te Bl P ol &PL; SNSRI e iBde B Hhl§ rEpled

a hydrogen atom or an alkyl group; Rs, R¢, Rs, and Rs each independently represent a
substituent selected from the group consisting of a hydrogen atom, a halogen atom, a
nitro group, an alkyl group, a halogenated alkyl group, a hydroxyl group, an alkoxyl
group, a halogenated alkoxyl group, and a cyano group; m represents 1 or 2; and the
ring of:

N

D
N

is a heterocyclic ring selected from the group consisting of a furan ring, a thiophene
ring, and a pyridine ring which may be substituted.

Examples of more preferred classes of compounds include:
(2) the compounds according to (1) wherein X represents an alkyl group, an

aryl-substituted alkyl group, an aryl-substituted alkenyl group, an aryl-substituted
11



Is a furan or thiophene ring; (7) the conpounds wherein X represents

p-fl uorophenyl group, Qrepresents -CH2-, -CO, -0-, or -CHOH)-, n
represents 1, both R and R2 are hydrogen atons, three of R3, R4, R5, and
Re are hydrogen atonms and the remai ning one represents a hydrogen atom a
hal ogen atom or a nmethoxy group, and mrepresents 1; (8) the conpounds

accor di nglkyayl giouphen aryl ggouppr meantlic Clpalky) giong, & angnodlydtkc Rekesddicig t o
(8) wherein all of Rs, R4, R5, and R6 are hydrogen atomns; (10) the
conpound8&redPe 8 Bt 40 meerphyred hasyslin heterearyhgrqup coptainiug 1 and hefprastemsy ar ogen

t ini t 3 th
Cbpouaain st SELTY AP AMESEHIO & Db BB Rl B RS ab s 0°
r epr esenhgdrogéh atding, Ra[ R5RY sndlRs advh indepérided tlgfrepfasefPs esitittemt {dlléclsd Or

t hi ophene ring. Specific exanples of particularly preferred conpounds of
the presE8m thegraup sonsighing pf & hpdrogan ghemi »hplogen gtembt aitro Exaneyer alkyle

conpound h ' nt | t_Lem 0 these exanpl es. ,In the
compoun dgr(ﬁ%hﬁ ihgﬁgﬁ&f) gfb\él%’ HB%@H’%? g%%%aﬁé& %&Sg‘? %rqﬁ? d F‘oﬁe@ hoa rrgsms or F’na'%(% e
tabl es, tlwriagafple, the description of "p-F-Ph" for X neans that X is
p-fl uorophenyl. group. Ot her descriptions are indicated in simlar manners.
Furt her, "Bu" K%bﬁesents a butyl or butylene group, "Pr" represents a
propyl or propylene group, "Et" represents an ethyl or ethylene group, "Ac"
represents an acetyl group, and represents the sanme group as the group
shown i nisenfurppeing, lai théophkablring] of A @yBidiheriag il dtayhedudistitideds a group
represented by the following fornula; O R3 and Table 2 shows those wherein

B is a gRodpmpeprdsasiprtingye fHavhespinothirerfepenims substifieted orpoanersituted
speci fi Cgﬁé lghaﬁl &ﬁggubeﬁi&@ﬁt B GR ofdf sulb BBt SRRE 's%l'egt%hlf?cﬁn HELAFO
preferred according to the present 1nvention, as well as 0sé fescri bed
bel ow. léonbibing df aNtalogenXat@m,mnRAki¥gridapRb halokpn iteRuled Ignbidjlan’sik'olyli f// " "
3" ull HBr i f mn 4ngll " HBr nll 5nll min / / HBr "
group, a halogenated alkoxyl group, and a cyano group), a 5- or 6-membered monocyclic
heterocyclic group, or a 8- to 10-membered bicyclic heteroaryl group containing one or
two heteroatoms, both R1 and Rz are hydrogen atoms, three of Rs, R4, Rs, and Rs are
hydrogen atoms and the remaining one represents a substituent selected from the
group consisting of hydrogen atom, a halogen atom, a nitro group, an alkyl group, a
halogenated alkyl group, a hydroxyl group, an alkoxyl group, a halogenated alkoxyl
group, and a cyano group, m represents 1 or 2, and the ring of:

N

D
~—r

is a heterocyclic ring selected from the group consisting of a furan ring, a thiophene
ring, and a pyridine ring each of which may be substituted;
(4) the compounds according to (2) or (3) above wherein Q represents -CHz-, -CO-, -O-.
-C(=NOH)-, or -CH(OR7)- (wherein R7 represents a hydrogen atom, an alkyl group, or
an acyl group), B is represented by the following formula:
o R3
—N Rs
Rs
Re
(wherein three of Rs, R4, Rs, and Re are hydrogen atoms and the remaining one

represents a substituent selected from the group consisting of a hydrogen atom, a
12



6nnnaBrnn" 7nn"FHNH' 8"n"HF"If" 9nn"HFi f" 10n"""nHF,/ 1lannClIf"H'

12"nnHCI " "1 f 13"n"//HC "1 14"""1f1fHCif 15""OCH3If"H,/ 16"nnHOCH3"I1/it
17"""nHOCH3" I f 18n"IflfHOCH3If 19", ,//CN'IfH'
22""if"itHCN / 23", ,,/"NO2if.HIf 24""/1"HNO2i fI1f 25""N'HNO2"

27""/,Brif. 28"ifHBrnnlf 29n""nHBri'" 30nN//",, .HBr,' 31""/,"Brllitif

32" " | f FHhioge 3tom HEhitrddrviip] ahllkyl gro®p, ' hydroxiréap) #h dlkog@iroipesha ANo.

x Ph

n

n
cyano group), and n is 1; and

(5) compounds wherein X represents a substituted or unsubstituted phenyl group (the
substituent is one or more substituents selected from the group consisting of a halogen
atom and an alkoxyl group), Q represents -CHz-, -CO-, -O-, or -CH(OH)-, n represents
an integer of from 1 to 3, both R1 and Rz are hydrogen atoms, three of Rs, R4, Rs, and Rs
are hydrogen atoms and the remaining one represents a hydrogen atom, a halogen
atom or an alkoxyl group, m represents 1 or 2, and the following ring of:

N

D
—

is a thiophene or furan ring.

Examples of particularly preferred classes of compounds include:
(6) the compounds wherein X represents a substituted or unsubstituted phenyl group,
naphthyl group, tert-butyl group, cyclohexyl group, a substituted or unsubstituted
pyrrolyl group, piperidinyl group, benzisoxazolyl group, benzodioxolyl group,
tetrahydroquinolyl group, indolinyl group, or a substituted or unsubstituted
phenylamino group, Q represents -CHz-, -CO-, -O-, -S-, -CH(OH)-, or -C(=NHO)-, n
represents an integer of 1 or 2, each of R1 and Rz is a hydrogen atom, three of Rs, Rs, Rs,
and Re are hydrogen atoms and the remaining one represents a substituent selected
from the group consisting of a hydrogen atom, a fluorine atom, a chlorine atom, a
bromine atom, and a methoxy group, 'm represents 1 or 2, and the ring of:

N\

D
—

is a furan or thiophene ring;

(7) the compounds wherein X represents p-fluorophenyl group, Q represents -CHa-,
-CO-, -0-, or -CH(OH)-, n represents 1, both R1 and Rz are hydrogen atoms, three of Rs,
R4, Rs, and Re are hydrogen atoms and the remaining one represents a hydrogen atom,
a halogen atom, or a methoxy group, and m represents 1;

(8) the compounds according to (7) wherein Q represents -CO-;

(9) the compounds according to (8) wherein all of Rs, R4, Rs, and Re are hydrogen
atoms;

(10) the compounds according to (8) wherein three of Rs, R4, Rs, and Re are hydrogen

atoms and the remaining one represents a halogen atom; and

13
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a " " n """ "nwuu " "n p-01-Ph" " " " pnp " " " " n n"
p-H3CO-Ph " n n n " nQn RBRA R R ml n" H d

(11) the compounds according to (6) wherein X represents p-fluorophenyl group, Q
represents -CO-, n represents 1, and the ring of:

N

D
S

represents a furan or thiophene ring.

Specific examples of particularly preferred compounds of the present invention
are listed in the following tables. However, the compounds of present invention are
not limited to these examples. In the compounds mentioned below, both of R1 and Rz
are hydrogen atoms. In the tables, for example, the description of "p-F-Ph" for X
means that X is p-fluorophenyl group. Other descriptions are indicated in similar
manners. Further, "Bu" represents a butyl or butylene group, "Pr" represents a
propyl or propylene group, "Et" represents an ethyl or ethylene group, "Ac" represents
an acetyl group, and " # " represents the same group as the group shown in an upper
line.

Table 1 shows the compounds wherein B is a group represented by the

following formula:
o) R3
—N

Rs
Rg

and Table 2 shows those wherein B is a group represented by the following formula.

Q.

The compounds specifically disclosed in the examples of the specification are also

preferred according to the present invention, as well as those described below.

14



" " OCH3 H" N2 Hn n Br Ha Br

| F HI, H F HO Hi-~
if CON" N2 HH" N®R " Br H" Br F HH i

Table 1
No. X Q n Rs R4 R5 Rs m
1 p—F-Ph C=0 1 H H H H 1
2 I " " Br " " "o H
3 n ' n " H Br i " "
4 n " n " - H Br " "
5 " " " on n - H Br 7"
) I " I n Br " n "
7 " " " F H 14 H "
8 " I " H F " " i
9 1 " n " H F " "
10 n 1" " n 1 H F I
11 I i " Cl " n H "
12 " 1" " H Cl n V4 "
13 " " n" " H Cl /" "
14 " n" " i " H Cl "
15 " " 7t QCHs " n H "
16 1 " I H OCH3 " . " "
17 " " 1 n H OCH3 " "
18 n u n " n H OCHs3 "
19 7 i " CN " ” H i
20 n o " H CN " n "
21 " i " n H CN " n
29 1 o 7 " " H CN- n
23 " " " 174 NQ2 v - H "
24 n . 1" " " H NQO2 n o
25 1" " " n " H NO2 "
26 Ph ” 1/ 14 " 1" H i
27 " _ " " Br " " " 1
28 i n . n" H Br ” 1" "
29 " n n" u H Br " "
30 " I " " ” o H Br "
31 n " u " Br " n "
32 n " v F H n H "
33 " " " H F 1" " "
34 " " 1 " H F " "
35 7 " " " " H F 1"

15



" n" OCH3 H" nCN H" N2 Hn nHBr " n 16 Table-1 (continued) No.
X Qn R3 R4 Rs R6 m 71p- H300- PhC=01HHCI H1 721, 111111C H 73HOCH3n1/ 741111if

S LIFCNIT 751111N02H 76Hi f NO2n 77p- F- PhCHOHI f H' 78nn, 111Brifi f
791 fI11it11HBrif11 80, 1ull 11/ 1HBrn 81p- F- PhCHOH1HBr HBr 1 82i fi f FH

83N1,if1/H 1Fn 84//CIH 85it, I CIH f" 861111HOCH3"n 87ifn//CN,n

Table 1 (continued)

No. | X Q n R3 R4 Rs Rs m
36 Ph =0 1 Cl H H H 1
37 " " " H Cl " " "
38 n" 1] " " H Cl " "
39 /7 " " I 1" H Cl "o
40 " 1 1 QCHs3 n 7" H "
41 " ” n H OCHa3 I v 7
42 n 1% " " H OCHs " "
43 " " " u 1 H OCHs3 "
44 /" " " CN n n" H "
45 " " " H CN " 1 "
485 n " " u H CN i 1"
47 7 v " " H CN 7
48 " n u " NQO2 ” H ¥V
49 I " 7 ” H NO2 " "
50 " " " n " H NO2 " -
51 p—Cl-Ph " " n 1 " H "
52 " " 7" i Br " n n
53 174 " " " H Br " "
54 " " " n 7 H" Br n
55 " n " " Br " " "
56 " o i " F ¥ H ”
57 n " " u H i F ”
58 7 " 7 " " Cl H "
59 n 1" u" " Cl H i 14
60 174 17 " n H OCHs 7 n
61 " " " " " CN 1 "
62 n" ” n " NO2 H " "
63 b " n u H " NQO2 n
64 p—~H3CO—-Ph " 7 " n " H "
65 " " " " Br " n "
66 " 4] " /" H Br n n"
67 n " 1" 7 n H Br "
68 " n u n Br " " t
69 " 7 " H F " H n
70 n 17 1 " H u F %

16



88" ni f 1 fNO2Hn" 89if11H, INO2N 90, | C=NCHi f/, H" 91ifBr/1 92ifHBrifa 93/1 HBr 11
94i fIFBr"/,1, 95ifHF"H" 96H ."F" 97//CIH 98,111CI H'" 99HOCH3n 100,/ CN"'"
101"11, 111NO2Hn 102/ 111H /NO2n 103p- F- PhCHOAc1, / 11 FH 104, 11lif/,Brn/|
105,111 HBrn 17 Table 1 (continued) No.l X Qn Rs RARSR6mM 106p-F-Ph CHOAc 1

H HHBr1 107" a Brllifl/ 108Fi fH 109n Hi fF11 11011 Il 1I1CIH 11111 11 CH
11211 HOCH3I, 113/, 'II /, ifCNJ 11411 n NO2H 11511 Il H i NO2 1160, p-di F-Ph
C=NOH 11 "nHI, 1171, Brlll1 118/f HBrIl 11911 I, I, ,I nHBr 120n /I ,I

Britifl, 'ﬁa%%glptégﬁtli:ﬁggd)czw 1 HFHH 1221, H11F

No. X Q n Rs R4 Rs Rs m

71 |p—HsCO-Ph C=0 1 H H cl H
72 . " " " n Cl H " "
73 n n I " H OCHs n "
74 " " " /i " CN " u
759 n ' " H NQ2 H " n
76 n " /) " H n NQ2 u
77 p-F-Ph  CHOH # " " " H "
78 1" " " " Br " 1 1"
79 " " " i H Br u "
80 " n r” H /" H Br n
81 p—F-Ph CHOH 1 H Br H Br 1
82 n " " " F n H "
83 " " 7 " H " F u
84 . " ] " " n o] H "
85 Vi " " /" Cl H 17 "
86 b " 1" n H QOCHs In "
87 1 " 7 " 7 CN " "
88 " " " i NO2 H R/ 174
89 " u " n H n NQ2 n
90 1" C=NOH " 1" " ' H "
91 n U i 7 Br " 7 "
g92. 72 Con 1" v Y Br 1 7
93 n " n n " H Br n
94 7 " " 7] Br " 17 n
95 " " " H F " H "
96 ] n y n H n - F "
97 " 1 n 1" " Cl H "
38 " n 1" u Cl H 1" "
89 " n n n H QOCHa3 1" "
1OO " o v " " CN i "
101 " " " " NQO2 H 1" "
102 " n n" H" H I NQO2 "
103 p~F-Ph  CHOAc # Z " Z H 7
104 no n n n Br " 17} "
105 " " 7] 7 H Br n 7"

17



YCIHI 124if 11 /1OCH3ifIf 12511 1 /, nCNI,// 126t-B u C=O nH

1231fF 11 |

127112 112 11 Br11l,I1f 128/, . n /1l HBrIf 12911 1/ 11 11HBriIf 130" ||

Br/1/111 13211 FIITH 13211 11 " H/F 133n 11 121 11 11CH 13411 11 |1

1 OCH3 13511 I1 I,CNIln 1360-H3CO-Ph CH2 0 "H,, 137112 Il /1 Bril1l 13811 /1

n HBr//if 139/1HBr 14011 11 Brll" 18 Table 1 (continued) No.X Qn R3 R4 Rs

R6m . 1410-H3CO-Ph CH2 O HF H HL 142,1 ,I if n Hn F" 143if if If ,r C Hn

144n u If n " OCHa n 145" " n If " CNn" 146,r " 1 na H"n 147n " " if Br-
"Nn,I HBrIf 150" " If If Br nita 151u u

If " 148 Bredy 149u
If " F --%ﬁ“ﬂé%‘#ﬁ?‘?@-- H" F" 153" " if " If O Hi 154" If If If Il OCH3
If Br if

','!/I. IS5\ T It "y T TN TRt I5GPN GO Z 1T Rl H TRLT 15/#{{3 P
't Y906 | prPh  CHOAc 1 H H H Br 1
107 n " 17 " Br " " 7
108 n " " " F u H "
109 n " " " H " F "
110 " n u" i " Cl H "
111 " " 7 n" Cl H " "
112 " " " " H OCH3 " I
113 o " " " " CN V7 "
114 n " 7 " NQO2 . H " "
115 o " 17 " H " NO2 I
116 o,p—diF-Ph C=NOH n " " H "
117 " n " 7 Br I " "
118 "o " " " H Br " "
119 " " " " 7 H Br 1
120 n o " 14 " Br " " "
121 o,p—diF-Ph C=NOH 1 H F H H 1
122 I " " " H " F 7
123 174 no " 7" Cl H "
124 - N " " " n OCHa3 " "
125 7 " 7 " 17 CN " "
126 t+—Bu .C=0 " 7 Vi H " "
127 ” o 1 ” Br u " 17
128 n. " " . " H Br " "
129 "o ” " 1 " H Br ”
130 " ” u" 1" Br " " "
131 70 " n ] F " H "
132 " n " 1 H 7 F "
133 n " n n " Cl H 1/
134 " " 7] 1" " OCHs3 7 n
135 " " " " " CN /" "
136 | o—H3CO-Ph. CHz2 0 7" " H " "
137 n" " n" /i Br " 7] "
138 " 7 1 7 H Br 1" "
139 " " " " 1" H Br "
140 " " " V7 Br 17 ” "
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o/ 1591f If If " If HBrn 160" If If if Br If If" 161Ph
C02HFHHL 1621Ff .. Il /1 " H,r Fn 163if If if n A Hf 1641f If If "

OCH3u 165If n N"" 166p-F-Ph " 3 If n H"If 167if Br " nv, 168If H Br "
169" naif it HBr" 170If Br " Iflf 171" F " Hf 172if H" F, 1 173If If

1581f If nif HBr

Hf 1741f " OCH3 "" 175" ". CN un 19 Table 1 (continued) No.X Qn Ra R4
RsR6 m176Ph CH2 O HHH 1 H 177if " nn Br "u N178if a n ™ HBr" " 179n "
unnHB " 180" " " nBr "nn 18ln " nn FnH" 182If n* n H"F " 183a "
""" Cl HM'ablé84(continuBdn OCH3" u 185if u n n a CN' u 186p-F-Ph " " n a H' "
187if " Nn Bra 1881f " " " HBr" a 189" " " 1f if HBr n 190" " n " Br ifif
" No. X _Q n Rs R4 Rs Rs m
141 | o—-H3CO-Ph  CHz2 0 H F H H 1
142 " 17 u " H 7 F Y,
143 " " 174 N/ " Cl H "
144 " i 7/ " " - QCHa3 174 %
145 n " n " " CN 7 1"
1486 n n 1 1 /" H n n
147 17} " " 7 Br 17 7 "
148 " " " " H Br " ”
149 " " " " ” H Br "
1530 " 17 n 7 Br 17 " 1"
151 I 7] 1 " : F n H "
152 " " 1 n H " F n"
153 i " 174 " " Cl H 7
154 " 17 174 " 7 OCH3 n" i
155 " 1" n " V4 CN " "
156 Ph =0 2 " 1" H . "
157 " " " " Br " " H
158 " 7" 1 " H Br " "
159 i " " " " - H Br "
160 " " n " Br " " "
161 Ph c=0 2 H F “H H 1
162 n T " " H "w F /"
163 n " " " n” Cl H u
164 |’ " " 1 7 " OCH3 n” "
165 " 1" " " " CN " "
166 p—F—Ph " 3 1 n H " "
167 " 1" " R/ Br " /" "
: 168 7" " " " H Br nou
0 169 " " " o 7 H Br "
170 n " o i Br " " 1"
171 " " I " F " H "
172 " n " " H H" F "
173 " 7] " " " Cl H "
174 u 1" " 1 7 OCH3 7 "
175 " " " " 73 CN u "
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191" " n" F"H" 192" nnif H"F n 193if ,, " " " CIH" 194if a If " "
OCH3" n 195" aif n" CNnn 196" n 1 if " H" " 197" n N" Br if" n 198,, "
a" HBr" .,, 199n n HBr " 200Br iflf n 201p-F-Ph " 1 HF HHn 202H/,F ,,
203N " " CIH ™ 204If if ™ OCH3" " 205// If " CNn " 206p-F-Ph 0 2 nn H "
" 209" alf " // HBr " if 210a n u Br 20

207n n " u Br a" n 208" u
Table 1 (continued) No. |
218 219 220 221

Table 1 (continued)

H Br"
XQnRs R4 Rs 211 212 213 214 215 216 217

No.- X Q n R3 R4 Rs Rs m
176 Ph CHz 0 H H H H 1
177 " " u" " Br " " 7
178 " " " " H Br 1" .
179 i 1 " " 7 H - Br "
180 " ' " " 1 Br " 7, )7,
181 n " V74 " F 1% H "
182 " " n" " H 17 F u
183 " . o " " " Ci H "
184 " n " " " QOCHs3 " n
185 I 1 1 " " CN 1" 174
186 p—F-Ph 1 " n " H " n
187 " " " 7  Br 17 " "
188 " " " " H Br 17 "
189 " " " " I H Br "
190 o " " n Br 17 H "
191 17 " 17 7 F " H o
192 oo " - " H " E "
193 no 1" " n " Cl H "
194 " " " no " QCH3 " 1z
195 " " " " B/ CN " "
198 o o 1 I /. H i "
197 1 S " " Br " " "
198 14 ” " " H Br " i
189 " " " ” w H Br "
200 " " " " " Br " " "
201 p—F-Ph 1 1 H F H H "
202 " n vo.on H " F 1"
203 " noo. 7 I Cl H "
204 _ " n " " n OCH3 " "
205 " " " 1 " CN " 7]
206 p—F-Ph 0 2 " 7 H " 7
207 " " " " Br un " "
208 " n" 7 " H Br " "
209 7 1 7 7 " H Br 17
210 i H " 7" Br i 1" "

20



222 223 224 225 226 227 228 229 230 231 232 233 234 235 236
237 238 239 240 241 242 243 244 245 n " " n N HI REmO 2 HFHH 1
i f n | f Hi f F n n n i f n Cl H n | , n miun m_ls" n n n . n nCNN n N 3 miun Hl n

Table 1 (continued)

Na. X Q n R3 . R4 Rs Rs m
211 p—F—Ph 0 2 H F H H 1
212 7 n " " H " F o
213 " 1 " n n" Cl H Vi
214 " " 7 " ' OCH3 I P
215 i " " " " CN " /"
216 " 7 3 1 " H ” p
217 " " " n Br " 7" 7"
218 " " " 7 H Br 7 17
. 219 n " " H " H Br u
220 " 14 " " Br i " H
291 7 7 "o u F " H "
2292 " n n " = H " F n
223 " " n 17 n Ci H "
224 174 I " " " QOCHa n "
225 1 n " 1 " CN H "
226 174 I 4 1 " H /" ),
227 ” " " 1" Br " " u
228 " o " 7 H Br ¥, "
229 " " u 1" n H Br "
230 ” " " " Br 1 ” "
231 " o " 17 F n" H "
232 " S/ 1" " H " F "
233 " " u " " Cl H "
234 " " 1" 1 " OCHSs " "
235 7 i " " " CN " 7
236 C[E]\ CH2 0 7 7 H 7 "
237 . " N/ v " Br " n
238 " " ' I V] H F "
239 n " 17 17 17 OCH3 H P
240 "o " n " u CN u 1"
o | XTI 0 1 b H H Hoood
H
242 " n 1" r u Br " "
243 1" " o 7 1" H E "
244 7 7 " 7 7 OCH3 H 1
245 1 " " 7 " CN o 7,
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n" ,,Brif" """ "HBrnIf " "™ " Hr u" " nBrnif na"F'H" " " "HFnNn"
“"IFCHn " " ""OCH3" " u N""CN" " If 4 ""H" "/, " "Br/,nal, " "HBr-"
““annFHB " // nlIfBrnif " " "F'Hnif " "HHFnIF" "1LifCCHn ,, n

NuOCH3" " " n if"CN'" " CH2 O "//Hif if nBrif " ifHF" OCH3H" n n nC N' ||
,/ THHHH1IBr If it HFit OCH3 HCN" " 21 Table 1 (continued) No.

246 247 248 249 250

Table 1 (continued)

No. | X Q n R3 R4 Rs Ré m
246 m CH2 0 H H H Hooo
F o. .
247 " " n" n " Br n n
248 " " " " " H F 7]
249 1" " " 7 7 OCH3 H 7
250 i " " " " CN 7 17,
251 (O =0 1 " " H 7 7
o
252 " n" /" 7" " Br " "
253 " " I " " H F "
254 " " ”" n " QCH3 H 17}
255 " " " " " CN n "o
O .
256 n " u n H " i
SOV
257 7 n V] " " Br n "
258 n 7 1 7 7 H F ”
- 259 7 " " 1" " OCH3 H "
260 " " " i " CN* - n ”
261 ©ﬂ/ CHz 0 i H noon
O
262 " " " " 14 Br i "
263 7 " n n " H F "
264 " " 7] 1" " OCH3 ' H "
265 " u" 1" n n CN n "
266 [ 1 ” " " 17 H " 7
Q" Br ]
267 n " y" Vi " Br n 1"
268 7 n" " 7] " H F 7
269 7 " ] n n QOCH3 H 17
270 - 7 n n " 17 CN n" 17
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251 252 253 25.4 255 256 257 258 259 260 261 262 263 264 265 266
267 268 269 270 Br HOCH3 ON HBr HOCH3 ONHBr HOCH3I CN Ha"

if If "

Table 1 (continued)

No. X Q n R3 R4 RS R6 m
2N p—F—Ph—-NH - C=0 1 H H H H 1
272 " "o " H H Br H 1
273 " 1 v H H OCHs H n
274 | i 17 2 H H H H o
275 " CHa2 1 H H H H 7
278 " CHOH " H H H H "
277 1 =0 1" H H H F 7"
278 (Ph)2N " " H H H H "
279 1) " " H H Brl H "
280 " " " H H OCH3 H "
281 - " " 2 H H H H "
282 " CHOH 1 H H H: H o
283 u =0 " H H H F 1
284 Ph~N(CHa) L " H H H' H "
285 " " " H H Br H "
2886 " " " H H OCHs H "
287 " " 2 H H H H %
- 288 " CHOH 1 H H H H "
289 7 =0 u" H H H F o
290 | p—F-PhN(CHa) 1" " H H H H 1
291 u ] n 1 H . H Br H u
292 1" " . H H OCHs H u”
293 " CHOH " H H H H "
294 n o C=0 " H H H F /"
295 u CH2 /" H H H H "
p-F-Ph_ ;
296 N— C=0 n" H . H H H /7
ph—"
297 " 1" 7 H H Br H "
298 u" 1" " H H OCHs H "
298 " CHCH v . H H H H "
300 " =0 7 H H H F y
301 u CHz2 " H H H H "
302 |(p~CH30~Ph)NH =0 n H H H H "
303 " " " H H Br H u
304 " " " H H OCHs H "
305 " CHOH " H H H H 1
308 . " =0 17 H H H F "
307 1 © CHz " H H H H 7
308 {(m—-CHsO-Ph)NH C=0 u" H H H H 7
309 7] u u H H Br H "
310 " " 1 H H QCH3 H 1
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F H
IF i
it n

n"if Br If HFOCH3IH ONI'" ". " " n1/ 1l Br HF OCH3 H"
22 00 0 0 X QN RBRARS R mnIl if if if nif if if " nif
"n Nif N/I'' """ N" //ITFIF" if "n" nnoO

Table 1 (continued)

Ne. X Q n R3 R4 R5 R6 m
311 [(m—-CH3O-Ph)NH. CHOH 1 .H H H H 1
312 " C= n H H “H F "
313 n CH2 n H H H H n
314 |(o—~CH30-Ph)NH =0 n H H H H 17
315 " " u H H Br H P
316 " " " H H OCHs H "
317 " CHOH . " H H H H .
318 " C=0 n" H H . H F 1
319 n CHz 7 H H H H u

|
320 CENJ =0 1 H H H H  u
321 u" 1 n H H - Br H "
322 " I 7 H H H F r
323 n " i H H QOCHs H "
324 1" =0 2 H H H TH 1
325 u CHz 1 H H H H "
326 1" CHOH n H H H H "
327 " =0 " H H H F "
328 | ( NF " 1 H H H H #
329 oo " " H H Br H 1
330 7 7, n o H H - OQCHa H "
331 u" CHOH /7 H H " H H 7"
332 u =0 " H H H F "
_ | '
333 @ i nH H H H  u
334 n 17 n H H Br H 1"
335 u" n u H H OCHs H "
336 7 " 7 H H H F 7
337 " CHCH " H H H H n
338 1" CHz2 " H H H H "
. N’H"

339 @O o # W H H H &
340 n " 7 H H Br H 7
341 " 7 " H H QCHa H "
342 " 7] 7 H: H H F 1
343 i CHOH v ___H H H H n

24
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if C OHHHH1CO1// [/,

283n0=0HHHF 284Ph- N( CH3) HHH H 285ari i HHBr H 286 HHOCH3H 287n2HHHHa

" -CH2 O If
unu Table 1 (continued) No. XQnR3RAR5SR6mM 271p- F- Ph- NHC=01HHHH1 272nHHSr H
273na! JHHOCH3H 274n2HHHH 275CH21HHHH 276uCHOHHHHH 277aC=0HHHF
278( Ph) 2NuHHHH 279nHHBr H 280HHOCFH3Ha 28l1a2HHHHN 282r i CHO H1HHHH

if nu

n n

n

nu

n

288aCHOHHHHH 2890=0i HHHF 290p- F- PhN( CH3) uHHHHU 291H . HBr H 292r i HHOCH3H
293CHOHHHHHN 294Nn0=0nHHHF 295N '

Table 1 (continued)

No. X Q n R3 R4 R5 R6 m
344 Ph~(CHz)2- Cc=0 1. H H H H 1
345 " " " H H Br. H "
346 " " " H H QOCHa H "
347 i noo 7 H H H F /"
348 " CHOH 7 H H H H n
349 Ph—~CHz- =0 n H H H H "
350 n 1 " H H Br H p
351 n" 1 17 H H H F I
352 " 7 " H H OCHa H i
353 " V74 7 H H CN H ",
354 " u" 2 H H  H H u
355 n " " H H Br H "
356 " " 1 H H H F "
a57 7 ‘ CHOH " H H H H "
358 |p—F-PhC(=CHz)~ CHz2 0 H H H H 7
359 n =Q 1 H H H H "
360 " u " H H Br H "
361 " n " H H OCHs H "
362 ” " " H H H F 1"
363 " CHQH " H H H H "
364 Ph-CH=CH- - CH2 0 H H H H "
365 u ’ C=0 1 H H H H 1"
366 u " " H H " Br H 7
367 " 7] " H H OCHa H 7
368 n 7 17 H H H F n
369 " CHOH " H H H H 17
370 Ph—-C=C- CHz Q H H H H i
371 " =0 1 H H H H "
372 " " " H H Br B 7]
373 7" 7 17 H H OCHes H "
374 i " u H H H F u
375 n CHOH 7, H H H H "
376 o—H3CO-Ph =0 " H H H H 1
377 1" " o H H Br H "
378 " 1" " H H OCHa H i
379 " " " H H H - F "
380 n CHQH ”" H H H H o
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CH2HHHHU p-F-Ph \ 296N~ C=0/1H. HHHI / Ph--/ 297NHHBr Hn 298i f// !/ HHOCH3HN
2991/ CHO Hi f HHHHI / 300f ~C=0uHHHFI ' 301CH2I ' HHHH 302( p- CH30- Ph) NHC=0HHHHi f

30311HHSr Hi f 304HHOCH3H | 305CHOCH i HHHHn 306C=0OnHHHFI ' 307 CH2HHHH |
308( m CH30- Ph) NHO=0i i HHHHi ' 309i f 1111HHBr H11 310i ti f HHOCH3H 23 Table 1

(continued) No. 311 312 313 314 315 316 317 .318 319 x
(m CH30-Ph)NH If /I (o-CH30-Ph)NH

Table 1 (continued)

No. X Q n R3 R4 RS R6 m
381 m-H3CO-Ph C=0 1 H H H H 1
382 " , " o H H Br H "
383 " u 1 H H OCHs H "
384 1" u n - H H H F 7,
385 " CHOH " H H H H "
386 o—~CH3-Ph =0 " H H H H ”
387 i o " H H Br . H u
388 " " " H H OCHs H ”
388 u " 7 H H "H F P
390 # CHOH " H H H H "
391 m—CHa—-Fh Cc=0 " H H H H V7
392 n " " H H Br H ”
393 " " " H H OCHs H n"
394 " 7" I H H H E "
395 n CHOH u H H H H 7
396 p—-CHa~Ph =0 " H H H H "
3987 n " " H H Br H "
398 f ”" " "H H  OCHs H "
389 n" " " H H H F u
400 n CHOH ~ # H H H H "
401 o,m—diF—~Ph =0 " H H H H 1
402 " 1" 7 H H Br H /"
403 7 /" " H H OCH3 H 7
404 o i 7 H H H F 7
405 u CHOH " H H H H "
406 m—Cl|-Ph =0 n H H H H "
407 " 1" 7 H H Br H u"
408 H" 7 7} H H QCHs H 7
409 " n " H H H F 7
410 " CHOH n H H H H n
. N
411 [:j::]’ =0 " H H H H o oo
412 " " 17 H H Br H n
413 7 17 /" H H OCH3 H u
414 " " 7 H H H. F "
415 " CHOH n" H H H H "
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320 321 322 323 324 .325 326 327 328 1729 330 331 332 333 334
335 336 337 338 339 340 341 342 343 anRBRARSR6 HH HH HHHF CHOH

HH

Table 1 (continued)

. No. X Q n R3 R4 R5 R6 m
- 418 LO J\ f( =0 1 H H H H 1
417 " i 7" H H Br H u
418 " " I H H OCHs H "
419 " N, " H H H F "
420 " CHOH " H H H H 17
421 [l ll : C=0 f" H H H H "
Y |
422 " " n H H Br H "
423 n " o H H OCHs H "
424 i " " H H H F i
425 " CHOH i H H H H "
Br S .r“\J .
427 " ar " H H Br . H i
428 " " " H H OCHs H "
429 " " o H H -H F "
430 " CHOH " H H H H "
s
431 . EfN—\ =0 i H H H H "
_ PR - _
432 ' " " n H H Br H "
433 n n " H H OCHa H "
434 n" " " H H H F "
435 1" CHOH " H H H H "
at
436 Ii( =0 " H H H H "
N—n-Bu
437 " o 7 H H Br H i
438 i n u H H QCHs H "
439 n" u " H H H F n
440 " CHOH " H H H H a"
. 441 E“j =0 1 H H H H 7
N—Ph
442 " " n H H Br H 4
443 " n ” H H QCHs H "
444 17 " n" H H H F "
445 " CHOH U H H H H "
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HH C2 HHBr H CCOHHQOH3 H CHOH | HHHH

Table 1 (continued)

C-O 1 HH

No. X Q n R3 R4 RS R6 m
446 O—s =0 1 H H H Hoo
447 " " " H H Br H "
448 ' " I H H H F u
449 " " 7 H H OCHas H "
450 n " " H H CN H "
451 n CHOH 1 H H H H "
452 n n" " H H Br H 124
453 " " 1 H H OCHs H "
454 n C(=NOH) 1" H H H H "
455 " u u H H Br H 7
456 2-Ph—Ph CHz2 0 H H H H "
457 " " i H H Br H 1
458 " I 7 H H H F 1"
459 " " " H H OCHas H i
460 " " /" H H CN H 1
e
461 (\_@ CHz2 0 H H H H 1
. o]
462 " " " H H Br H 1
483 " " " H H H F 7]
464 17 " " H H QCHs H o7
465 " S 7 H H CN H "
466 | (2-Ph-CO)Ph 1 n  H H H H "
. 467 " " " H H Br H Y
488 " " n H H H F o
469 " 7 n H H OCHSs H "
470 " 1" 7 H H CN H "
471 p-Cl\Ph/I:I Oj\l CHz2 0 H H H H u
472 " n o H H Br H 1
473 7 7 " H H H F "
474 n " " H H OCHs H i
475 " 7, " H H CN H "
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HHH COIf HHHH1 1/ 2HHBr H/ If LHHHFI /I /I HHOCH3 Hif
COit HHHH

| Table 1 (continued)

No. X Q n R3 R4 RS R6 m
S
478 ——'—( CHz2 0 H H H H "
. N—Eh )
477 n " " H M Br H "
478 Sn no " H H H F 1"
479 u " " H H QCHas H "
480 " " e H H CN H n
A .
481 \DN_Ph w o - un H H - H H  n
482 n " " H H Br H n
483 n " n" H H H F 7
484 n n " H H OCHs H "
485 " " " H H CN H "
s
486 ijN——\ " " H H H - H .
= Ph
487 " n 17 H H Br H i
488 n" 7 b7 H H H F "
489 " " " H H OCHs H "
490 no u nH H CN H "
pase
491 [z( n 1" H H H H "
. N—n-Bu
492 7, " 17 H H Br H "
493 | 7 u " H H H E 7
494 " " noH H  OGCHs H u
495 " 7 7] H H CN H i
496 “ ll ” " H H - H H "
N
497 n " " H H Br H “
4883 " _ " " H H H F "
499 " " " H H QCHa H u
500 N " 7 H H CN H ”"
501 | 2~(n~Pr)O-Ph 1 1 H H H H
502 7 1 " H H Br H 17
503 7 " " H H H F n
504 7 " o H H OCHas H ”
505 7 " " H H CN H "

29



CH2 IHHHH CHOHHHHH COHHHF it HHHH CHOHHHBr H C=CHH
OCH3 H HH

Table 1 (continued)

No. X Q n R3 R4 RS R6 m
5068 |2-Ph-CH20-Fh CHz2 1 H H H H 1
507 n ] " H H Br H p
508 u " u" H H H F 7
509 " " 1" H H OCHs H "
510 7 7, 7 H H CN H I
511 2-Ph-Ph " " H H H H "
512 " " " H H Br H v
513 " " " H H H F 7
514 S n " m H H  OCHs H "o
515 1 " 7 H H CN H "
. 518 2-Ph-EtO-Ph u oo H H H H u
517 n I " H H Br H "
518 7 7 7 H H H F "
519 1 a n H H OCHs H "
520 n 7 17 H H CN H 7
521 o—~CF3-Ph CHz2 1 H . H H H 1
522 " 174 " H H Br H "
523 " 1 " H - H H H "
524 u 7 1" H H OCHs H "
525 7 " S H H CN H "
528 C‘ ) CH2 1 H H H H 1
527 o 7 7 H H Br H Cn
528 7 u " H H H E n
529 7 " " H H OCHs H "
530 " " f H H CN H "
531 Ei]::TA " #  H H H H o oo
532 " " u H H Br H =
533 " " " H H H F "
534 7 uy " H M OCH3 H "
535 " " " H H CN H "
536 m—CHs—Ph CHaz 1 H H H H 1
537 7 n 7 H H Br H "
538 1" /" I H H H F "
539 7 /" 7 H- H OCHa H i
540 7 7 R H H CN H "
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H
H

H
I

CH2 IHHH

HHHF HHHH HHBr H /I it HHOCH3 H HOH/I HHHF /I
COHHHH
Table 1 (continued)
No. X Q - n R3 R4 RS R6 m
541 m—F—Ph CHz i H H H H 1
542 n " " H ~ H Br H "
543 " o " H H H F "
544 " " " H H OCHs3 H N
545 i I 7 H H CN H "
546 p—CH30-Ph " " H H H H "
547 " ] " H H Br "H 7
548 o " " H H H F "
549 " " n H H OCHS3 H 17
550 " " " H H CN ©H "
551 m—-CH30-Ph u u H H H H 7
552 " 7 n H H Br H "
553 " " " H- H H F "
554 " u n H H OCHa H "
555 " " " H H CN H 7
556 o~-NO2-Ph " nH H H H "
557 " " 7, H H ‘Br H "
558 n " n M H H F "
959 " 7 " H H QCHa H n
560 " ) " n H H _CN H "
561 o-NHz—Ph - CH2 1 H H H H 1
562 n ' 7 7 H H Br H I
563 o " " H H H F "
564 " " u H H OCHs H
5659 u " " H H CN H "
566 |o~CHaCONH-Ph " aH H H H "
567 " 1" " H H Br H "
568 n " u H H H F 7
569 " " " H H OCHs H "
570 " " n H H CN H 17
571 o—CH3aNH-Ph " n H H H H "
572 " " " H H Br H "
573 7 " " H H H F 7
574 1" ” " H H QOCHs H "
575 " " n H H CN H i
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HHHH HHSrHHHOCH3 H CHOHH HHF HHHH 24 Table 1 (continued) No. X
Qn RBRA RS R m344 345 346 347 348 349 350 351 352 353 354

355 356 357 358 359 360

Table 1 (continued)

No. X Q n R3 R4 R5 R6& m
. o}
576 @N—i CHz 1 H H H H o u
577 7 " " H H Br H "
. 578 17 " " H H H F "
579 17; 1 " H H OCH3s H 1"
580 " n 1" H H CN H "
581 " n 2 H H H H a
582 | " 1 " H H Br H i
583 " " " H H H F "
584 7 7] n" H H OCHs H "
585 7 " " H H CN H 1
586 " " 3 H H H H u
587 "o 7 n . H H Br H "
‘588 " 7 " H H H F 'y
589 " n 1" " H H QOCHs H 1
590 17 u i H H CN H 7
| =N
591 [ S—en CHz 1 H H H Hoof
N
592 " i u H H Br H "
883 7 17 7 H H H F 7
594 " " 7 H- H OCHa H "
595 " " 73 H H CN H "
™\
596 | ppNyN u 1 H H H H n
O .
597 H" i " H H Br H n
5498 ] ] " H H H = i
589 _ 7 7 /" H H QOCHas H "
600 " n n H H CN H H
601 @° CHz 2 H H H Hooof
602 7 " o H H Br H "
603 7 " " H H H F "
604 " " " H H OCHas M "
605 7 " n H H CN H 7
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361 362 363 364 365 366 367 368 369 370 371 372 373 374 375

376 377 378 379 380 Ph-(CH2)2- n n n. Ph-CH2- n n // a
p-F-PhC(=CH2) n " " " Ph-CH=CH " 0=0 u

Table 1 (continued)

No. X Q n R3 R4 RS R6 m
N._o
606 @ " n H H H H u
/ .
607 " n o H H Br H "
608 " " " H H H F ”
609 V7 " " H H OCHS3 H "
610 17 " " H H CN H "
611 Ph 0 2 H H H H n
612 " " " H H Br H  u
613 n 17 17 H H H F n
614 " " " H H OCHs H "
615 i " " H H CN H "
616 o—F-Ph " " H H H H "
617 7 n " H H Br H A
618 u 17 " H H H F 173
619 " n " H H OCHa H "
620 " " " H H CN H "
621 m-F—~Ph n #  H H H Hou
622 u o 1 H H Br H "
623 " " " H H H F "
624 7 - n " H -H QCHs H n
625 7 ) 7 7 H H CN H o
626 p—~Ci-Ph " n H H H H "
627 " n o H H Br H 1
628 17 " 17 H H H F .
629 T _ u n" H H OCHas H 4
630 " i " H H CN H "
631 o—CH30-Ph u n H. H H H "
632 u " 17 H H Br H "
633 oo " " H H H F 17}
634 n Y " H H QCHa H ”
635 " o 17 H H CN H "
638 m~-CH30-Ph " " H H H H "
637 u /" ” H H Br H 7
638 " , i " H H H F "
639 " " u H H QOCHs H "
640 n ' u" " H H CN H b7
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CHOH G0 n 2

CH2 0 C01 CHOH//

Br

nn CHOHCH2 0 C=0 1
CHOH i f 1

C=0 /i

HOCH3S CN H Br H H

Table 1 (continued)

|

n N CHOH "
if If nH Br. CCH3 H H H

CH2 0 0=01if //

No. X Q n R3 R4 RS RE m
641 | p-CHsO—Ph 0 2 H H H Ho
642 " " " H H Br H "
643 " " 7 H H H. F 7
644 " " 7 H H OCHs H "
645 " " " H H CN H "
g46 o—CH3—~Ph 0 2 H H H H 1
647 u " " H H Br H 1
648 u " u H H H F I
649 n /" u H H QCHa3 H "
650 " " 7 H H CN H "o
651 m—CHa—Ph " " H H H H "
652 1" " " H H Br H "
653 u i 7] H H H F. "
654 7 " " H H OCHs H n
655 - " " H H CN H 7
656 p—CH3i~Ph o v . H H H H .
857 " " n H H Br H p
658 " " " H H H E 7
659 " " n H - H QOCHa H 7
660 " : " " H H CN H "
661 . p~CF3~Ph - " " H H H. H "
662 " ’ n u H H- Br H "
663 n " n H H H F u
664 " 17 n H H OCHs H "
665 " n " H H CN H n
666 p—CF30—-Ph " n H H H H "
667 " I " H. H Br H "
668 " " " H H " H F 1"
669 " 7 n H H OCHs3 H "
§70 " " 7] H H CN H 1%
671 <§D\ " u H  H H Ho oo
672 "o " / H H Br H ”"
873 " " 7" H H H F /"
874 " 1 1" H H OCH3 H "
875 n " " H H CN H "
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H HB OCH3 HHHH B OCH3 HH HH B OCH3 H H H Br OCH3
H H25 Table 1 (continued) No. | X 381 382 383 384 385 386 3387 388

389 390 391 392

Table 1 (continued)

No. X Q n R3 R4 R5 R6 m
i
676 .[:]:jT' 0 2 H H H Ho
§77 " 1" " H H Br H "
678 " " 7" H H H F "
679 n" " n" H H OCHa H "
680 1" " u H H CN H u"
\ .
681 [::L::r 0 2 H H H H oo
682 7] 7 Vi H H Br H '
683 n i 17 H H H F /"
684 u 1 ”" H H QOCHs H 1
685 n 1" n" H H CN H n"
686 [:]:ij " n  H H H H o
687 " o n H H Br H 1"
688 u" " " H H H F 1
689 n " /] H H OCHs H n
690 o7 " " H H CN H o
691 |(2~-PhCH2CH2)Ph " 3 H H "H H y
692 " ) " 7 H H Br H 7
693 u " " H H H F u"
694 7 " " H H OCHs H "
695 o 7 n H H CN H %
696 2-PhCHz—-Ph " " H H H H 7
687 " 7 " H H Br H u
698 " n % H H H F "
‘699 7 " n" H H OCHas H "
700 17 7 u H H CN H 4
. |Hco__ A=
7 " " H H H "
\ / N\ / i
702 . "o " o H H Br H o
703 " " " H H H F "
704 " b7 " H H QOCH3 H n
705 " . " n  H H CN ‘H 7.
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393 394 395 396 397 398

399 400 401 402 403 404 405 406 407

0- CH3- Ph

408 409 410 411 412 413 414 415 mH3CO-Ph | u
"a n mCHs-Phn " n " :
Table 1 (continued)

Neo. X Q n R3 R4 R5 R6 m
708 p—F-Ph S 2 H H H H n
707 " " 1" H H Br- H "
708 n " " H H H F "
709 n " " H H OCHz2 H "
710 n " " H H CN H "
711 " 1" 3 H H H H "
712 n % " H H Br ~H u
713 " 1 " H H . H F "
714 " " " H H QCHs H "
715 " " 7 H H CN H ' u
716 o—F-Ph " 2 H H H H "
717 u " " H H - Br H i
718 " " " H H H E 17

719 n " n H H OCHs H ".
720 " " " H H CN H ]

791 m-F-Ph " n H H H H "
722 " " " H H Br H "

723 H 174 n H H H F i
724 7} " n H H QOCHa H n"
725 n " i H H CN H "
728 Ph 1" n H H H H "
727 un " un H H Br H o
728 " " " H H H F 17
729 " 7 7 H H OCHs H "
730 /" " " H H CN H u
731 o~CH30-Ph S 2 H H H H 1

732 " " 1 H H Br H o
733 " n 17 H H H F u
734 /" " u H H OCHa H 1"
735 o o u H H CN H n
736 m-CH30-Ph " 1" H H H H "
737 " " ] H H Br H "
738 " " " H H H “F /"
739 " " " H H QOCHs H "
740 " 7 n H M CN H 7
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p-CH3-Ph J, " " n omdiF-Ph" " n nmdC-Ph n" " aQncC0 a ,f
CHOH ,i " 0=0 if aaCHOH" 0=0" nnCHH,l C=0,l CHH" C=0,l n
" " a CHOHO0=0" CHOH |, R3R4AR5R6M HHHH1

Table 1 (continued)

No. X ' Q n R3 R4 RS R6 m
741 4~F-Ph C=NOCHSs 1 H H H H 1
742 " " i H H Br H "
743 o u" 7 H H H F 7
744 " n " H H QOCHs H "
745 " 7] " H H CN H "
748 4-F-Ph  C=NNH(COOCH3) 1 H H H H 1
747 7 " " H H Br' H p
748 " " 7 H H H F "
748 " 7 i H H OCHs H iz
750 " 7 " H H CN H "
751 " C=NNH(COCH3) H H H H 1
752 " " 1 H H Br H "
753 7 " " H H H F "
754 " " u H H OCHs H "
755 " " " H H CN H "
756 n " C=NOCH2Ph u H H H H "
757 u 7 7 H H Br H "
758 " " u H H H F n
759 " " n H H OCH3s H "
760 v n 7 H H CN H n-
761 " =0 . " H H H H 2
762 " v n Br H H H "
763 u " " H Br H H "
764 " n " H H Br H "
765 n" " " H H H Br u
7686 n u" 7 H Br H Br "
767 7 7 17 H F H H "
768 " i " H H F H "
769 " 7 u H H H F "
770 no " " H H cl H ”
771 o n " H Cl H H "
772 1 - n H H OCHs H "
773 " " " H H CN H "
774 " 7 17 H NO, H H “"
775 7 7 7 H - H H . NO, "
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HHBr H, |

HHOCH3H'

HHBr Hu  HHOCH3H'

HHOCH3Ha HHHFn HHHH'

Br

HHHFN  HHHH"
HHHH HHBr H,

HHHHN

HHBr H'
HHOCH3H"

HHHFN  HHHH"

HHHFa HHHH HHHH. @ HHSrHu HHO CHsHa HHHF HHHH, r
HHOCH3HN HHHFN HHHHN  HHHH'

c0 "

HHHHN
HHBr H'
HHHHIif HH

H HHOCH3 H HHH F HHHHZ26 Table 1 (continued) No. 416

Table 2
No. X Q n B
0
776 . p—F-Ph =0 1 —N S
. I Y
177 1 n 2 "
778 " " 3 n
779 " " 4 "
780 " CHOH 1 "
781 " C=NOH " "
782 " CHOAc " "
783 17 CHa2 7 "
784 Ph =0 " "
785 ”" CHOH " "
786 " C=NOH " "
787 " CHOAc Z "
788 17} CHz2 7 17
789 p—Cl-Ph =0 " ",
790 " CHOH 1" "
791 n C=NOH /" 17}
792 p—OGCH3—-Ph =0 " "
793 " CHOH 7 "
794 u _ C=NOH " n
795 t-Bu =0 " "
796 p—F-Ph =0 1 —N" 7 =
N/
797 " " 2 "
798 " " 3 "
799 " ] 4 n"
800 " -CHOH 1 "
801 " C=NOH " "
802 " CHOQOAc " "
803 7 CHaz " 1"
804 Ph C=0 " u"
805 " CHOH 7" 7"
806 " C=NOH 7 "
‘807 " CHOAc " "
808 " CHa2 7 7
809 p—Cl-Ph C=0 " n
810 " CHOH 1" "
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Table 2 (continued)

No. X Q n B3
811 o-C-Ph  C=NOH 1 O

. N/
812 p—OCH;-Ph C=0 n n
813 n CHOH " it
814 17 C=NOH no "
815 t—Bu C=0 7 P

(o]
816 p—F—Ph =0 0 e o
y,

817 u o 1 "
818 " /" 2 "
819 " " -3 p

- 820 : i CHOH 1 o
821 " C=NOH 1" 1"
822 " CHOAc " '
823 " CH2 Y7 17,
824 Ph C= " "
825 L CHOH P _ v
826 i C=NOH i "

) 827 " CHOAC ' ¥/ 4 ¥4
828 1 CH, 2 7
829 | p—Ci-Ph C= " "
830 7 CHO H n Y14
831 " C=NOH " ”
832 p—OCH;—Ph C= ” "
833 7 GHO H 124 ¥74
834 /7 C=NOH P "
835 t—Bu | =0 /A "
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Methods for preparing the compounds of present invention represented by
formula (I) are not particularly limited. For example, the compounds can be prepared
by any one of the methods described below. The preparations of preferred compounds
falling within the compounds of present invention will be more specifically explained
in the examples of the specification. Accordingly, those skilled in the art can prepare
any of the compounds of present invention falling within the formula (I) by referring to
the general explanations which follows and specific explanations of the examples, and
suitably modifying or altering starting materials, reaction conditions, reagents and the

‘like, if necessary.

Method for preparation
Scheme A:
R

X—Q—(CHy)-Z T HN CH,—B
(I R2

'

Ry
X——Q'— (CHa), —N cH,—B  (I)
R,
l
Y )
X——C——(CH,),—N CH,—B (I
A R

A compound of the formula (II) (in the formula, Z represents a halogen atom
such as chlorine atom, bromine atom, or iodine atom, or tosylate or mesylate or the like,
Q' represents -CHz-, -CO-, -O- or -S-, and X is as described above) can be reacted with a
nucleophilic amino derivative represented by the formula (III) (R1, Rz, and B have the
same meanings as those defined above) to obtain a corresponding compound of the
formula (I). This reaction may usually be performed in a polar solvent such as

dimethylformamide, N-methylpyrrolidone, ethanol, or acetonitrile in the presence of a
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base such as triethylamine, sodium hydrogencarbonate, or potassium carbonate.

When Q' is -CO-, the amino-keto derivative of the formula (I) can be reduced to
obtain a hydroxy derivative of the formula (I') wherein A is hydroxyl group and Y is
hydrogen atom. In general, the reduction can be performed at room temperature in
an organic solvent such as ethanol, methanol, or tetrahydrofuran using sodium
borohydride. The amino-keto derivative of the formula (I) can also be reacted with an
organic metal reagent such as Y-MgBr to obtain a compound of the formula (I') wherein
A is hydroxyl group.

The acyloxy and alkoxyl compounds can be prepared by usual methods starting
from a free hydroxy derivative. An O-alkyl derivative can be prepared by solvolysis of
a sulfonyl ester intermediate [Advanced Organic Chemistry, J. March., John Wiley &
Sons, New York, pp.264-317, 1985]. A chiral ether can also be obtained by solvolysis
of a chiral sulfonyl ester derivative such as camphorsulfonate. An oxime of the keto
derivative of the formula (I) wherein Q' is -CO- can be prepared by an oxime
preparation such as those described in Organic Functional Group Preparation Vol. III,
S.R. Sandler and W. Karo, Academic Press, London, pp.430-481, 1989.

As the compound of formula (II) shown in scheme A wherein Q' is -CHz- or -CO-,
commercially available compounds may be used, or the compounds can be obtained by
halogenation using a compound substituted with an alkyl group or an alkylketone
group as a starting material or by any similar method. Where Q' is -O- or -S-,
commercially available compounds may be used, or the compounds can be obtained by
reacting a compound substituted with hydroxyl group or thiol group as a starting
material with Z(CH2)nZ' (wherein Z and Z' represent a halogen atom, tosylate,
mesylate or the like) or by any similar method.

As the syntheses of benzisoxazolidine derivative and benzisothioxazoline
derivative, examples includes the methods described in known references [H. Uno, M.
Kurokawa, K. Natsuka, Y. Yamato and H. Nishimura, Chem. Pharm. Bull,, 24 (4),
pp.632-643, 1976; H. Uno and M. Kurokawa, Chem. Pharm. Bull., 26 (12),
pp.3888-3891, 1978].

Scheme B:
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A compound of the formula (III) as thé starting material in the scheme A above
wherein m represent 1 can be produced as shown in the above-described scheme B
according to the method of P.D. Leeson et al., (J. Med. Chem., 35, 1954-1968, 1992). A
compound of formula (IV) (wherein Rs represents an alkyl group, and Rs, R4, Rs, and Rs
are as defined above) is halogenated in a solvent such as carbon tetrachloride by using,
for example, N-bromosuccinimide to obtain a compound of formula (V) (wherein Z'
represents a halogen atom) which is then allowed to react with a compound of formula
(VD).

The substituent P of the compounds shown in the scheme represents a
protective group for amino group such as those described in Protective Groups in
Organic Synthesis [T.W. Greene and P.G.M. Wuts, John Wiley & Sons, New York, 1991],
and the protective group is readily removed to give a piperidine compound of the
formula (III).

Alternatively, compounds of formula (VII) may also be synthesized according
to the methods described in literature (I. Takahashi, T. Kawakami, E. Hirano, H.
Yokota and H. Kitajima, Synlett, 4, 353-855, 1996; S. M. Allin, C. C. Hodkinson and N.
Taj, Synletf. 8, 781-782, 1996).

Compounds used as starting materials in the aforementioned methods may be
a racemate or a desired optically active substance, and a corresponding racemate or an
optical active compound can be produced. It is also possible to produce a desired
optically active substance by optical resolution according to known conventional

methods. Basic compounds of the formula (I) can form acid addition salts, preferably
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salts can be easily prepared by treating a basic compound of the formula (I) with a
mineral acid or an organic acid in a suitable organic solvent such as methanol, ethanol,
isopropanol, or ethyl acetate.

The compounds of the present invention represented by the aforementioned
general formula (I) may have one or more asymmetric carbons, and therefore the
compounds may exist as optical isomers. Any of racemates, optical isomers in an
optically pure form, and any mixtures of optical isomers fall within the scope of the
present invention. Racemates can be resolved into optically pure enantiomers by a
method well known to those skilled in the art. Furthermore, diastereomers based on
two or more asymmetric carbons, and any mixtures thereof also fall within the scope of
the present invention. Acid addition salts, preferably pharmaceutically acceptable
acid addition salts, hydrates and any solvates of the compounds of the present
invention represented by the aforementioned general formula (I) also fall within the
scope of the present invention.

Examples of salts that can be formed with the compounds of the present
invention include, for example, inorganic acid salts such as hydrochlorides,
hydrobromides, hydroiodides, sulfates, nitrates, and phosphates, organic acid salts
such as succinates, acetates, glycolates, methanesulfonates, and toluenesulfonates,
alkali metal salts. such as sodium salts and potassium salts, alkaline earth metal salts
such as magnesium salts and calcium salts, ammonium salts such as ammonium salts
and alkylammonium salts and the like. Examples of solvents possessed by the
solvates that can be formed with the compounds of present invention include methanol,
ethanol, isopropanol, acetone, ethyl acetate and the like. However, forms of the salts
and solvates are not limited to those exemplified above.

The compounds of the present invention have high affinity for the sigma
binding site (when a certain compound is referred to as a "sigma ligand" in the
specification, it means that the compound has the aforementioned feature). Therefore,
the compounds of the present invention are useful as medicaments for various diseases
and symptoms which can be therapeutically and/or preventively treated by the nerve
controlling function of the sigma ligands in mammals including human, preferably in
human. Such diseases include, for example, diseases of central nervous system,

gastrointestinal tract, and cardiovascular system.
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515 516 The diseases of central nervous system include, for example, anxiety,
depression or emotional abnormality, schizophrenia, narcotic intoxication or narcotic
addiction, sharp pain, dyskinesia, cerebrovascular disease, epilepsy, dementia
including Alzheimer's disease, Parkinson's syndrome, brain tumor, attention deficit
disorder and the like. The gastrointestinal diseases include, for example, irritable
bowel syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis,
diverticulitis, dysentery. The diseases of cardiovascular system include, for example,
hypertension, arrhythmia, angina pectoris. However, diseases treated by the
medicaments of the present invention are not limited to these specific diseases and/or
symptoms, and the medicaments can be used for therapeutic and/or preventive
treatment of variety of diseases and/or symptoms in which sigma ligands in vivo are
involved.

The compounds according to the present invention have excellent
anti-methamphetamine activity and are useful as medicaments particularly for
therapeutically and/or preventively treating schizophrenia, narcotic intoxication or
narcotic addiction among the above-exemplified diseases and symptoms.

As the active ingredient of the medicaments of the present invention, one or
more substances selected from the group consisting of the aforementioned compounds
and salts thereof, and hydrates thereof and solvates thereof can be used. The
administration route of the medicaments of the present invention is net particularly
limited, and they can be administered orally or parenterally. As the medicament of
the present invention, the aforementioned substances, per se, may be administered to
patients. Preferably, the medicaments should be administered as preparations in the
form of pharmaceutical compositions containing the active ingredient and one ore more
pharmacologically and pharmaceutically acceptable additives. Examples of the
pharmacologically and pharmaceutically acceptable additives include, for example,
excipients, disintegrators, or disintegrating aids, binders, lubricants, coating agents,
colorants, diluents, base materials, dissolving agents or dissolving aids, isotonic
agents, pH modifiers, stabilizers, propellants, adhesives and the like. Examples of
pharmaceutical preparations suitable for oral administration include, for example,
tablets, capsules, powders, subtilized granules, granules, liquids, syrups and the like.
Examples of pharmaceutical preparations suitable for parenteral administration

include, for example, injections, drip infusions, ointments, creams, transmucosal

44



517 518 519 520 521 522 523 524 525 526 '527 528 529 530 531
532 533 534 535 536 537 538 539 540 x 2-Ph-CH2O-Ph n " " 2-Ph-Ph
N Nn " 2-Ph-EtOPh n " "

preparations, eye drops, ear drops, inhalants, suppositories and the like. However,
the forms of the preparations are not limited to these examples.

For the preparations suitable for oral administration, for example, excipients
such as glucose, lactose, D-mannitol,' starch, and crystalline cellulose; disintegrating
agents or disintegrating aids such as carboxymethylcellulose, starch, and calcium
carboxymethylcellulose; binders such as hydroxypropylcellulose, hydroxypropyl-
methylcellulose, polyvinylpyrrolidone, and gelatin; lubricants such as magnesium
stearate and talc; coating agents such as hydroxypropylmethylcellulose, sucrose,
polyethylene glycol, and titanium oxide; and base materials such as Vaseline, liquid
paraffin, polyethylene glycol, gelatin, kaolin, glycerin, purified water, and hard fat
may be used as additives. For the preparations suitable for injection or drip infﬁsion,
for example, dissolving agents or dissolving aids that can constitute aqueous injections
or injections that are dissolved upon use such as distilled water for injections,
physiological saline, and propylene glycol; isotonic agents such as glucose, sodium
chloride, D-mannitol, and glycerin; pH modifiers such as inorganic acids, organic acids,
inorganic bases and organic bases and the like may be used as additives for
pharmaceutical preparations.

The doses of the medicament of the present invention should be suitably
determined depending on a type of a disease to be treated, purpose of preventive or
therapeutic treatment, the age, body weight and conditions of a patient and the like.
A dose for adult patient per day may generally be within the range of about from 0.05
to 500 mg for oral administration. In general, the aforementioned dose may be
administered once or two or more divided portions in a day, or may be administered

every few days.

Examples

The present invention will be explained more specifically with reference to the
following examples. However, the scope of the present invention is not limited by
these examples.

In physicocﬁemical properties, NMR means nuclear magnetic resonance
spectrum, and the values are show as § values which are generally used to indicate
chemical shifts and the unit is ppm. TMS (tetramethylsilane) was used as internal

standard. In the parentheses following the § values, s indicates a single line, d
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indicates a double line, t indicates a triple line, q indicates a quadruple line, m
indicates a multiple line, br indicates a broad absorption peak, and numbers following

those letters represent the number of hydrogen atom.

Example 1: 2-[[1-[2-(4-Fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride (Compound 1 in Table 1) '
a) tert-Butyl 4-aminomethylpiperidine-1-carboxylate hydrochloride

By using 4-aminomethylpiperidine §.71 g as a starting material, tert-butyl
4-aminomethylpiperidine-1-carboxylate was prepared according to the method
described in Synthetic Commun., 22(16), 2357-2360 (1992). The resulting compound
was dissolved in 80 ml of ethyl acetate, and the solution was added with 4N hydrogen
chloride-ethyl acetate and stirred. The precipitated solids were collected by filtration
to obtain the title compound (10.27 g, yield: 82%).
Melting point: 236-240°C
IH-NMR(DMSO-ds): 8.00(3H,s), 3.92(2H, br d, J=12.6), 2.68(4H, m), 1.77-1.65(3H, m),
1.39(9H, s), 1.02(2H, m)

b) 2-Bromomethylbenzoic acid ethyl ester

2-Methylbenzoic acid ethyl ester (2.00g, 11.9mmol) was dissolved in carbon
tetrachloride (60 ml), and the solution was added with N-bromosuccinimide (2.56 g,
14.4mmol) and a catalytic amount of benzoylperoxide and then heated under reflux.
After one hour, the reaction mixture was cooled to room temperature and added with
hexane (40 ml) to remove insoluble solids by filtration. The filtrate was evaporated
under reduced pressure to obtain the title compound 3.16 g as yellow oil. the product

was used in the next reaction without purification.

c) tert-Butyl 4-(1-oxoisoindolin-2-yl-methyl)piperidine-1-carboxylate

The compound obtained in Example 1b (3.15 g), and the compound obtained in
Example 1a (3.00 g, 12.0 mmol) were added in dimethylformamide (30 ml). The
mixture was added with triethylamine (3.5 ml, 25 mmol) with stirring at room
temperature, and then stirring was continued for 17 hours at the same temperature.
Water was added to the reaction mixture and extracted with a mixed solvent of ethyl

acetate-hexane. The organic layer was washed with 10% aqueous citric acid solution,
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water, aqueous sodium bicarbonate solution, and then with saturated brine and the
dried over magnesium sulfate. Insoluble solids were removed by filtration, and the
filtrate was evaporated under reduced pressure. The resﬁlting oil was purified by
silica gel column chromatography (ethyl acetate-hexane) to obtain the title compound
as yellow oil (yield: 41%)

1H-NMR(CDCls): 7.85(1H,d,J=7.5), 7.4-7.6(3H,m), 4.41(2H,s), 4.0-4.2(2H,m),
3.4-3.6(2H,m), 2.6-2.8(2H,m), 1.8-2.0(1H,m), 1.5-1.7(4H,m), 1.45(9H,s)

d) 2-(Piperidin-4-yl-methyl)isoindolin-1-one hydrochloride

The compound obtained in Example 1c (1.61 g, 4.87 mmol) was dissolved in a
mixed solvent of methylene chloride (5 ml) and ethanol (1 ml) and the solution was
added with 4N hydrochloric acid in ethyl acetate (5 ml, 20 mmol) at room temperature.
The mixture was stirred at the same temperaturé for 1 hour, and the precipitated
solids were collected by filtration. The resulting solids were washed with ethyl
acetate and then dried under reduced pressure to obtain the title compound as
colorless solid (726 mg, yield: 56%).
1H-NMR(DMSO-ds): 8.83(1H,brs), 8.53(1H,brs), 7.4-7.7(4H,m), 4.50(2H,s),
3.44(2H,d,J=7.2), 3.2-3.3(2H,m), 2.7-2.9(2H,m), 1.9-2.1(1H,m), 1.6-1.8(2H,m),
1.8-1.5(2H,m) |

e) 2-[[1-[2-(4-Fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one

The compound obtained in Example 1d (518 mg, 1.94 mmol) and 2-chloro-4’-
fluoroacetophenone (358 mg, 2.07 mmol) was added to dimethylformamide (12 ml), and
the solution was added with triethylamine (575 u 1, 4.13 mmol) with stirring at room
temperature. Stirring was continued at the same temperature for 4 hours, and then
the reaction mixture was added with water and extracted with ethyl acetate. The
organic layer was washed with water and then with saturated brine, and then dried
over sodium sulfate. Insoluble solids were removed by filtration and the filtrate was
evaporated under reduced pressure to obtain orange 0il (0.70 g). The resulting oil was
solidified by adding hexane, and the solids were collected by filtration and dried under
reduced pressure to obtain the title compound as pale yellow solid (551 mg, yield: 77%).
1H-NMR(CDCls): 8.0-8.1(2H,m), 7.85(1H,d=7.2), 7.4-7.55(3H,m), 7.12(2H,t), 4.41(2H,s),
3.73(2H,s), 3.51(2H,d,J=7.5), 2.9-3.0(2H,m), 2.1-2.2(2H,m), 1.4-1.9(5H,m)
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f) 2-[[1-[2-(4-Fluorophenyl)-2-oxoethyl]piperidin-4-ylJmethyl]isoindolin-1-one
hydrochloride

The compound obtained in Example le (550 mg, 1.50 mmol) was dissolved in
ethanol (2 ml), and the solution was added with 4N hydrochloric acid in ethyl acetate
(2 ml, 8 mmol) at room temperature, and stirring was continued at the same
temperature for 15 minutes. The reaction mixture was added with ethyl acetate (10
ml) and the precipitated solids were collected by filtration. The resulting solids were
washed with ethyl acetate and then dried under reduced pressure to obtain white
powder (364 mg). The product was recrystallized from ethanol-ethyl acetate to obtain
the title compound as colorless solid (246 mg, yield: 41%)
Melting point: 182-188°C.
1H-NMR(DMSO-ds): 9.93(1H,brs), 8.0-8.2(2H,m), 7.4-7.7(6H,m), 4.9-5.1(2H,m),
4.53(2H,s), 2.9-3.6(6H,m), 1.6-2.2(5H, m)

Example 2: 4-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 5 in Table 1)
a) 3-Bromo-2-methylbenzoic acid ethyl ester

2-Methylbenzoic acid ethyl ester (18.3 mmol) was added dropwise to
aluminium trichloride (45.7 mmol) and then Brz (22.0 mmol) was added dropwise.
Stirring was continued at room temperature for 1 hour, and then the reaction mixture
was added with ice and ethyl acetate to separate the organic layer. The organic layer
was washed with water, an aqueous sodium bicarbonate solution, and then with
saturated brine, and dried over sodium sulfate. The drying agent was removed by
filtration, the layer was concentrated and three products was separated by silica gel
column chromatography (hexane-ether), i.e., 3-bromo-2-methylbenzoic acid ethyl ester
(yield: 14%), 5-bromo-2-methylbenzoic acid ethyl ester (yield: 13%),
3,5-dibromo-2-methylbenzoic acid ethyl ester (yield: 10%).
3-bromo-2-methylbenzoic acid ethyl ester: _
IH-NMR (CDCls) : 6 7.71(dd,J =17.9, 1.0 Hz, 1H), 7.69 (dd, J = 7.9, 1.0 Hz, 1H), 7.10
(t,d = 7.9 Hz, 1H), 4.37 (q, J = 7.0 Hz, 2H), 2.63 (s, 3H), 1.40 (t, J = 7.0 Hz, 3H).
5-bromo-2-methylbenzoic acid ethyl ester:

IH-NMR (CDCls): & 8.03(d,J =2.1Hz, 1H), 7.50(dd, J = 8.4, 2.1 Hz, 1H),7.12(d,J =
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8.4 Hz, 1H), 4.36 (q, J = 6.9 Hz, 2H), 2.54 (s, 3H), 1.40 (t, J = 6.9 Hz, 3H).
3,5-dibromo-2-methylbenzoic acid ethyl ester:

'H-NMR (CDCls): & 7.85(d,J =2 Hz, 1H), 7.84 (d, J = 2 Hz, 1H), 4.37 (q,J = 7.0 Hz,
2H), 2.57 (s, 3H), 1.40 (t, J = 7.0 Hz, 3H).

b) tert-Butyl 4-(4-bromo-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using 3-bromo-2-methylbenzoic acid ethyl ester obtained in Example 2a,
the title compound was obtained by similar procedures to those of Examples 1b and 1c.
1H-NMR (CDCls): 6 7.80(d,dJ =9 Hz, 1H), 7.66 (d,J =6 Hz, 1H), 7.37(dd, J = 9, 6 Hz,
1H), 4.33 (s, 2H), 4.12 (m, 2H), 3.54 (br d, J = 7 Hz, 2H), 2.70 (br t, J = 12 Hz, 2H), 1.95
(m, 1H), 1.66 (br d, J = 12 Hz, 2H), 1.45 (s, 9H), 1.24 (dq, J = 12, 4 Hz, 2H).

c¢) 4-Bromo-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 2b, the title compound was
obtained in the same manner as Example 1d (yield: 62%).
1H-NMR (DMSO-de): 6 8.92 (br s, 1H), 8.64 (br s, 1H), 7.83 (d, J = 9 Hz, 1H), 7.71 (d,
J =6 Hz, 1H), 7.48 (dd, J =9, 6 Hz, 1H), 4.45 (s, 2H), 8.45 (d, J = 12 Hz, 2H), 3.24 (br d,
J =12 Hz, 2H), 2.79 (br q, J = 12 Hz, 2H), 2.06 (m, 1H), 1.74 (br d, J = 12 Hz, 2H), 1.37
(br q, J = 12 Hz, 2H).

d) 4-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one
By using the compound obtained in Example 2¢, the title compound was

obtained by similar procedures to those of Example le (yield: 57%). |

1H-NMR (CDCls): & 8.07 (m, 2H), 7.79 (d, J = 7.8 Hz, 1H), 7.65 (d, J = 7.8 Hz, 1H),

7.37(t,J =7.8 Hz, 1H), 7.11 (t, J = 8.6 Hz, 2H), 4.32 (s, 2H), 3.72 (s, 2H), 3.53 (d,J = 7.2

Hz, 2H), 2.96 (br d, J = 11.4 Hz, 2H), 2.16 (dt, J = 11.4, 2.7 Hz, 2H), 1.84 (m, 1H), 1.69

(brd, J = 12 Hz, 2H), 1.48 (dq, J = 12, 4 Hz, 2H).

e) 4-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride |

By using the compound obtained in Example 2d, the title compound was
obtained by similar procedure to those of Example 1f (yield: 66%).
Melting point: 152-164 C
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IH-NMR (DMSO-de¢) : & 9.98 (br s, 1H), 8.06-8.16 (m, 2H), 7.84 (d, J = 8.1 Hz, 1H),
7.72(d, J = 7.5 Hz, 1H), 7.45-7.48 (m, 3H), 5.04-5.10 (m, 2H), 4.48 (s, 2H), 3.00-3.56 (m,
6H), 2.09 (m, 1H), 1.58-1.83 (m, 4H).

Example 3: 5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl}piperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 4 in Table 1)
a) 4-Bromo-2-methylbenzoic acid methyl ester

4-Bromo-2-methylbenzoic acid (4.06 g, 18.5mmol) was dissolved in methanol
(60 ml). The solution was added with concentrated sulfuric acid (1 ml), and then
heated under reflux for 9 hours. The solvent was evaporated under reduced pressure,
and the residue was diluted with ethyl ether (100 ml). The resulting dilution was
washed with water, an aqueous sodium bicarbonate solution, and then with saturated
brine, and dried over magnesium sulfate. Insoluble solids were removed by filtration,
and the filtrate was concentrated under reduced pressure to obtain the tile compound
as yellow oil (3.87 g, yield: 91%).
'H-NMR(CDCls): 7.78(1H,d,J=8.3), 7.42(1H,d,J=1.9), 7.38(1H,dd,J=1.9,8.3), 3.88(3H,s),
2.58(3H,s)

b) 4-Bromo-2-bromomethylbenzoic acid methyl ester
By using the compound obtained in Example 3a (3.83 g, 16.7 mmol), the title
compound (5.70 g) was obtained by similar procedures to those of Example 1b. The

product was used in the next reaction without any treatment.

¢) tert-Butyl 4-(5-bromo-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using the compound obtained in Example 3b (5.70 g), the title compound
was obtained as white solid by similar procedures to those of Example 1c (3.04 g, yield:
44%).
IH-NMR(CDCls): 7.69-7.73(1H,m), 7.59-7.62(2H,m), 4.39(2H,s), 4.0-4.2(2H,m),
3.4-3.6(2H,m), 2.5-2.7(2H,m), 1.8-2.0(1H,m), 1.5-1.7(2H,m), 1.45(9H,s), 1.1-1.3(2H,m)

d) 5-Bromo-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride
By using the compound obtained in Example 3¢ (3.03 g, 7.40 mmol), the title

compound was obtained as white solid by similar procedures to those of Example 1d
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1.86 g (yield: 73%).

1H-NMR(DMSO-ds): 8.96(1H,brs), 8.68(1H,brs), 7.89(1H,s), 7.69(1H,d,J=8.2),
7.61(1H,d,J=8.2), 4.50(2H,s), 3.42(2H,d,J=7.2), 3.1-3.3(2H,m), 2.6-2.9(2H,m),
1.9-2.1(1H,m), 1.6-1.8(2H,m), 1.2-1.4(2H,m)

e) 5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-ylJmethyllisoindolin-1-one
By using the compound obtained in Example 3d (834 mg, 2.41 mmol), the title

compound was obtained as pale yellow solid by similar procedures to those of Example

le (727mg, yield: 68%).

1H-NMR(CDCls): 8.0-8.1(2H,m), 7.68-7.72(1H,m), 7.58-7.62(2H,m), 7.08-7.15(2H,m),

4.38(2H,s), 3.73(2H,s), 3.49(2H,d,J=7.2), 2.8-3.0(2H,m), 2.0-2.2(2H,m), 1.6-1.9(3H,m),

1.35-1.5(2H,m)

f) 5-Bromo-2-[[1-[2-(4-ﬂuorophenyl)—2-(;xoethyI]piperidin-4-yl]methyl]isoindolin-1-one
hydrochloride

By using the compound obtained in Example 3e (727 mg, 1.63 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
704 mg (yield: 89%).
Melting point: 205-222°C
IH-NMR(DMSO-ds): 9.91(1H,brs), 8.0-8.2(2H,m), 7.90(1H,s), 7.70(1H,d,J=8.2),
7.62(1H,d,J=8.2), 7.4-7.5(2H,m), 5.0-5.2(2H,m), 4.53(2H,s), 3.3-3.6(4H,m),
2.9-3.1(2H,m), 2.0-2.2(1H,m), 1.5-1.9(4H,m)

Example 4: 6-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxcethyl]piperidin-4-ylimethyl]-
isoindolin-1-one hydrochloride (Compound 3 in Table 1)
a) tert-Butyl 4-(6-bromo-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using 5-bromo-2-methylbenzoic acid ethyl ester obtained in Example 2a,
the title compound was obtained by similar procedures to those of Examples 1b and 1c
(yield: 52%).
IH-NMR (CDCls): 6 7.98(d,dJ =1.8 Hz, 1H), 7.65 (dd, J = 8.0, 1.8 Hz, 1H), 7.32(d, J =
8.0 Hz, 1H), 4.36 (s, 2H), 4.10 (m, 2H), 3.48 (m, 2H), 2.69 (br t, J = 12 Hz, 2H), 1.93 (m,
1H), 1.64 (br d, J = 12 Hz, 2H), 1.45 (s, 9H), 1.24 (dq, J = 12.3, 4.4 Hz, 2H).
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b) 6-Bromo-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 4a, the title compound was
obtained by similar procedures to those of Example 14 (yield: 96%).
'H-NMR (DMSO-de¢) : 6 8.90 (br s, 1H), 8.61 (br s, 1H), 7.78-7.81 (m, 2H), 7.60 (d, J =

8.8 Hz, 1H), 4.48 (s, 2H), 3.43 (d, J = 7.4 Hz, 2H), 3.24 (br d, J = 12 Hz, 2H), 2.80 (br q,
J =12 Hz, 2H), 2.01 (m, 1H), 1.73 (br d, J = 12 Hz, 2H), 1.37 (br q, J = 12 Hz, 2H).

c) 6-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-ylJmethyllisoindolin-1-one
By using the compound obtained in Example 4b, the title compound was

obtained by similar procedures to those of Example 1e (yield: 93%).

'H-NMR (CDCls): & 8.07 (m, 2H), 7.97 (d, J = 1.8 Hz, 1H), 7.65 (dd, J = 8.1, 1.8 Hz,

1H), 7.32 (d, J = 8.1 Hz, 1H), 7.12 (t, J = 8.7 Hz, 2H), 4.36 (s, 2H), 3.72 (s, 2H), 3.50 (d,

J = 6.9 Hz, 2H), 2.96 (br d, J = 12 Hz, 2H), 2.14 (dt, J = 11.6, 2.4 Hz, 2H), 1.82 (m, 1H),

1.67 (br d, J = 12 Hz, 2H), 1.46 (dq, J = 11.7, 3.6 Hz, 2H).

d) 6-Bromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethylJisoindolin-1-one
hydrochloride

By using the compound obtained in Example 4¢, the title compound was
obtained by similar procedures to those of Example 1f (yield: 72%).
Melting point: 187-193 °C
1H-NMR (DMSO-de) : 6 9.99 (br s, 1H), 8.05-8.16 (m, 2H), 7.62-7.78 (m, 2H), 7.60 (d,
J = 8.6 Hz, 1H), 7.47 (t, J = 8.6 Hz, 2H), 5.03-5.09 (m, 2H), 4.51 (s, 2H), 3.01-3.55 (m,
6H), 2.03 (m, 1H), 1.62-1.86 (m, 4H).

Example &: 4,6-Dibromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 6 in Table 1)
a) tert-Butyl 4-(4,6-dibromo-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using 3,5-dibromo-2-methylbenzoic acid ethyl ester obtained in Example 2a,
the title compound was obtained by similar procedures to those of Examples 1b and 1c
(yield: 64%).
IH-NMR (CDCls): & 7.93(d,J = 1.5 Hz, 1H), 7.82 (4, J = 1.5 Hz, 1H), 4.27 (s, 2H),
4.12 (m, 2H), 3.51(d, J = 6.7 Hz, 2H), 2.70 (br t, J = 12 Hz, 2H), 1.94 (m, 1H), 1.64 (br d,
J =12 Hz, 2H), 1.45 (s, 9H), 1.25 (dq, J = 12, 4 Hz, 2H).
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b) 4,6-Dibromo-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 5a, the title compound was
obtained by similar procedures to those of Example 1d (yield: 100%).
IH-NMR (DMSO-de): 6 8.87 (brs, 1H), 8.60 (br s, 1H), 4.43 (s, 2H), 3.44 (d, J = 7.5 Hz,
2H), 3.24 (br d, J = 12 Hz, 2H), 2.79 (br q, J = 12 Hz, 2H), 2.06 (m, 1H), 1.74 (brd, J =
12 Hz, 2H), 1.36 (br q, J = 12 Hz, 2H).

¢) 4,6-Dibromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-ylJmethyllisoindolin-
l-one

By using the compound obtained in Example 6b, the title compound was
obtained by similar procedures to those of Example 1e (yield: 83%).
1H-NMR (CDCls): & 8.07 (m, 2H), 7.92(d, J = 1.4 Hz, 1H), 7.81(d, J = 1.4 Hz, 1H),
7.60 (t, J = 8.6 Hz, 2H), 4.28 (s, 2H), 3.73 (s, 2H), 3.51(d, J = 7.8 Hz, 2H), 2.97 (br d, J =
12 Hz, 2H), 2.16 (br t, J = 12 Hz, 2H), 1.83 (m, 1H), 1.68 (br d, J = 12 Hz, 2H), 1.47 (dq,
J =12, 3 Hz, 2H).

d) 4,6-Dibromo-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-
l-one hydrochloride

By using the compound obtained in Example 5c¢, the title compound was
obtained by similar procedures to those of Example 1f (yield: 77%).
Melting point: 186-190 C
'H-NMR (DMSO-de) : 6 10.03 (br s, 1H), 8.06-8.16 (m, 3H), 7.86 (s, 1H), 7.47 (t,J = 8.7
Hz, 2H), 5.04-5.10 (m, 2H), 4.46 (s, 2H), 3.30-3.56 (m, 6H), 2.08 (m, 1H), 1.58-1.91 (m,
4H).

Example 6: 4-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxcethyllpiperidin-4-yljmethyl]-
isoindolin-1-one hydrochloride (Compound 10 in Table 1)
a) 3-Fluoro-2-methylbenzoic acid ethyl ester

By using 3-fluoro-2-methylbenzoic acid (2.0 g, 12.98 mmol), the title compound
was obtained as colorless oil by similar procedures to those of Example 3a(1.31 g).

The product was used in the next reaction without purification.
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b) 2-Bromomethyl-3-fluorobenzoic acid ethyl ester
By using the compound obtained in Example 6a (1.31 g), the title compound
was obtained as pale yellow oil by similar procedures to those of Example 1b (2.01 g).

The product was used in the next reaction without purification.

c) tert-Butyl 4-[(4-fluoroisoindolin-1-one)-2-ylmethyllpiperidine-1-carboxylate

By using the compound obtained in Example 6b (1.57 g), the title compound
was obtained as colorless solid by similar procedures to those of Example 1c (1.68g,
yield: 63%).
'H-NMR(CDCls) : 6 7.65(d, 1H,J=7.5Hz), 7.49-7.43(ddd,1H,J=7.8,7.8,4.8Hz),
7.22(dd,1H,J=8.6,8.5Hz), 4.45(s,2H), 4.11(br d,2H,J=11.7Hz), 3.50(br d,2H,J=6.3Hz),
2.70(br dd,2H,J=12.6,6.3Hz), 1.98-1.91(m,1H), 1.67-1.62(m,2H), 1.45(s, 9H),
1.35-1.19(m,2H).

d) 4-Fluoro-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 6¢ (1.68 g, 4.82 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1d
(1.27 g, yield: 93%).
1H-NMR(DMSO-ds) : & 8.91(br s,1H), 8.65(br s,1H), 7.60-7.42(m,3H), 4.60(s,2H),
3.44(d,2H,J=7.5Hz), 3.24(br d, 2H, J=12.6Hz), 2.79(br dd,2H,J=23.3,12.2H3z),
2.08-1.99(m,1H), 1.74(br d,2H,J=12.3Hz), 1.45-1.31(m,2H).

e) 4-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one
By using the compound obtained in Example 6d (1.27 g, 4.46 mmol), the title
compound was obtained as pale brown solid by similar procedures to those of Example
le (1.52g, yield: 89%).
IH-NMR(CDCls) : 6 8.10-8.05(m,2H), 7.65(d,1H,J=7.8Hz), 7.46-7.44(m,1H),
7.21(dd,2H,J=8.8,8.8Hz), 7.11(dd,2H,J=7.6,7.6Hz), 4.45(s,2H), 3.71(s,
2H),3.52(d,2H,J=7.2Hz), 2.96(br d,2H,J=11.6Hz), 2.19-2.08(m, 2H), 1.71-1.67(m,2H),
1.54-1.46(m,2H).

f) 4-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-ylJmethyl]isoindolin-1-one
hydrochloride
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By using the compound obtained in Example 6e (500 mg, 1.30 mmol), the title

compound was obtained as colorless solid by similar procedures to those of Example 1f
(484 mg, yield: 89%).

Melting point: 177-196°C

IH-NMR(DMSO-ds) : 6 9.92(br s,1H), 8.16-8.06(m,2H), 7.59-7.44(m,5H), 5.04-5.01(m,
2H), 4.63(s, 2H), 3.56-3.46(m,4H), 3.02(br d,2H,J=10.8Hz), 2.09-2.06(m,1H),
1.91-1.62(m,4H).

Example 7: 6-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 8 in Table 1)
a) 5-Fluoro-2-methylbenzoic acid methyl ester

By using 5-fluoro-2-methylbenzoic acid (900 mg, 5.78 mmol), the title
compound was obtained as colorless oil by similar procedures to those of Example 3a

(1.01 g). The product was used in the next reaction without purification.

b) 2-Bromomethyl-5-fluorobenzoic acid methyl ester
By using the compound obtained in Example 7a (957 mg), the title compound
was obtained by similar procedures to those of Example 1b (1.57 g). The product was

used in the next reaction without purification.

c) tert-Butyl 4-(6-fluoro-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using the compound obtained in Example 7b (1.57 g), the title compound
was obtained as colorless solid by similar procedures to those of Example 1c (1.13g,
yield: 57%).
'H-NMR(CDCls): 7.50-7.54(1H,m), 7.38-7.43(1H,m), 7.20-7.28(1H,m), 4.38(2H,s),
4.0-4.2(2H,m), 3.4-3.6(2H,m), 2.6-2.8(2H,m), 1.8-2.0(1H,m), 1.5-1.7(2H,m), 1.45(9H,s),
1.1-1.3(2H,m)

d) 6-Fluoro-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 7¢ (1.09 g, 3.13 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1d
(722 mg, yield: 81%).
IH-NMR(DMSO-ds): 8.73(1H,brs), 8.46(1H,brs), 7.63-7.69(1H,m), 7.43-7.49(2H,m),

56



642 643 644 645 646 647 648 649 650 651 652 653 654 655 656
657 658 659 660 661 662 663 664 665 666 667 668 669 670 671
672 673 674 675 X Qn p-CH30-Ph O n a 0o-CH3-Ph O

4.48(2H,s), 3.44(2H,d,J=7.3), 3.1-3.3(2H,m), 2.7-2.9(2H,m), 1.9-2.1(1H,m),
1.6-1.8(2H,m), 1.2-1.4(2H,m)

e) 6-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one
By using the compound obtained in Example 7d (721 mg, 2.53 mmol), the title

compound was obtained as pale yellow solid by similar procedures to those of Example

le (762mg, yield: 78%).

1H-NMR(CDCls): 8.04-8.10(2H,m), 7.49-7.53(1H,m), 7.37-7.41(1H,m), 7.22-7.26(1H,m),

7.08-7.15(2H,m), 4.38(2H,s), 3.73(2H,s), 3.50(2H,d,J=7.3), 2.9-3.0(2H,m),

2.0-2.2(2H,m), 1.7-1.9(1H,m), 1.5-1.7(2H,m), 1.3-1.5(2H,m)

f) 6-Fluoro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 7e (762 mg, 1.98 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
(762 mg, yield: 91%).
Melting point: 193-205°C
lH-NMR(DMSO-de): 9.96(1H,brs), 8.0-8.2(2H,m), 7.64-7.70(1H,m), 7.3-7.5(4H,m),
5.0-5.2(2H,m), 4.52(2H,s), 3.4-3.6(4H,m), 3.9-4.1(2H,m), 1.9-2.1(1H,m), 1.5-1.9(4H,m)

Example 8: 5-Chloro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 13 in Table 1)
a) Ethyl 4-chloro-2-methylbenzoate

By using 4-chloro-2-methylbenzoic acid (300 mg, 1.76 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 3a

(347 mg). The product was used in the next reaction without purification.

b) Ethyl 2-bromomethyl-4-chlorobenzoate
By using the compound obtained in Example 8a (347 mg), the title compound
was obtained as pale brown oil by similar procedures to those of Example 1b (494 mg).

The product was used in the next reaction without purification.

c) tert-Butyl 4-[(5-chloroisoindolin-1-one)-2-ylmethyl]piperidine-1-carboxylate
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By using the compound obtained in Example 8b (490 mg), the title compound
was obtained as pale brown solid by similar procedures to those of Example 1c (375mg,
yield: 58%).
1H-NMR(CDCls) : § 7.77(d, 1H,J=8.THz), 7.48-7.44(m,2H), 4.39(s,2H), 4.11(br s,2H),
3.49(br s,2H), 2.69(br dd,2H,J=12.2,12.2Hz), 1.97-1.89(m,1H), 1.66-1.62(m,2H), 1.45(s,
9H), 1.31-1.18(m,2H).

d) 5-Chloro-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 8¢ (370 mg, 1.01 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example
1d(211mg, yield: quantitative).
IH-NMR(DMSO-de) : & 9.08(br s,1H), 8.81(br s,1H), 7.80(s,1H),7.74(d,1H,J=8.0Hz),
7.60(dd,1H,J=8.1,1.6Hz), 4.56(s,2H), 3.48(d,2H,J=7.4Hz), 8.29(br d,2H,J=12.6Hz),
2.85(br dd,2H,J=23.0,12.0Hz), 2.10-2.02(m,1H), 1.78(br d,2H,J=12.8Hz),
1.51-1.37(m,2H).

e) 5-Chloro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyl]lisoindolin-1-one
By using the compound obtained in Example 8d (205 mg, 0.68 mmol), the title
compound was obtained as white solid by similar procedures to those of Example le
(213mg, yield: 78%).
'H-NMR(CDCls) : & 8.07(dd,2H,J=8.9,5.6Hz), 7.76(d,1H,J=9.0Hz),
7.44(d,2H,J=8.1Hz), 7.12(dd,2H,J=8.7,8.7Hz), 4.39 (s,2H), 3.73(s, 2H),
3.49(d,2H,J=7.2Hz), 2.96(br d,2H,J=11.4Hz), 2.19-2.11(m, 2H), 1.84-1.77(m,1H),
1.68(br d,2H,J=12.6Hz), 1.54-1.45(m,2H).

f) 5-Chloro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyl)isoindolin-
1-one hydrochloride

By using the compound obtained in Example 8e (213 mg, 0.53 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
(155 mg, yield: 48%).
Melting point: 209-221°C
'H-NMR(DMSO-ds): & 9.94(br s,1H), 8.19-8.06(m,2H), 7.76(s,1H),
7.69(d,1H,J=8.1Hz), 7.65(d, 1H,J=9.3Hz), 7.48(dd,2H,J=8.7,8.7Hz), 5.10-5.03(m, 2H),
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4.54(s, 2H), 3.55-3.40(m,4H), 3.08-3.00(m,2H), 2.09-1.99(m,1H), 1.86-1.61(m,4H).

Example 9: 5-Methyloxy-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-ylimethyl]-
isoindolin-1-one hydrochloride (Compound 17 in Table 1)
a) 4-Methyloxy-2-methylbenzoic acid methyl ester

Methyl 4-bromo-2-methylbenzoate (19.0 mmol) was dissolved in
dimethylformamide (2.7 mL) and methanol (1.1 mL), and the solution was heated at
80 °C and then added with CuBr (1.09 mmol). After stirring was continued for 2 hours
under heating, the mixture was cooled to room temperature. The mixture was added
with diethyl ether (25 mL) and filtered. The filtrate was washed four times with
water, an aqueous sodium bicarbonate solution, and then with saturated brine, and
dried over sodium sulfated. The drying agent was removed by filtration and the
filtrate was concentrated to give the title compound.
'H-NMR (CDCls): & 7.93(d,J =9.3 Hz, 1H), 6.72-6.76 (m, 2H), 3.86 (s, 3H), 3.84 (s,
3H), 2.60 (s, 3H).

b) tert-Butyl 4-(5-methyloxy-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using the compound obtained in Example 9a, the title compound was
obtained by similar procedures to those of Examples 1b and 1c (yield: 40%).
'H-NMR (CDCls): 6 7.75(d, J = 8.4 Hz, 1H), 6.99 (dd, J = 8.4, 2.1 Hz, 1H), 6.93(d, J =
2.1 Hz, 1H), 4.35 (s, 2H), 4.11 (m, 2H), 3.87 (s, 3H), 3.47 (m, 2H), 2.69 (br t, J = 12 Hz,
2H), 1.93 (m, 1H), 1.65 (br d, J = 12 Hz, 2H), 1.45 (s, 9H), 1.24 (dq, J = 12, 4 Hz, 2H).

c¢) 5-Methyloxy-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 9b, the title compound was
obtained by similar procedures to those of Example 1d (yield: 100%).
'H-NMR (DMSO-de): & 9.13 (br s, 1H), 8.86 (br s, 1H), 7.57 (d, J = 8.4 Hz, 1H), 7.15 (d,
J = 2.2 Hz, 1H), 7.02 (dd, J = 8.6, 2.2 Hz, 1H), 4.43 (s, 2H), 3.83 (s, 3H), 3.39(d, J = 7.4
Hz, 2H), 8.22 (br d, J = 12 Hz, 2H), 2.78 (br q, J = 12 Hz, 2H), 1.98 (m, 1H), 1.71 (br d, J
=12 Hz, 2H), 1.43 (br q, J = 12 Hz, 2H).

d) 5-Methyloxy-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyl]isoindolin-

l-one
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By using the compound obtained in Example 9¢, the title compound was

obtained by similar procedures to those of Example le (yield: 84%).

1H-NMR (CDCls): ¢ 8.08 (m, 2H), 7.75(d, J = 7.8 Hz, 1H), 7.11 (t, J = 8.4 Hz, 2H),
6.98 (dd, J = 8.4, 2.4 Hz, 1H), 6.77 (d, J = 2.4 Hz, 1H), 4.34 (s, 2H), 3.87 (s, 3H), 3.71 (s,
2H), 3.47 (d, d = 7.2 Hz, 2H), 2.95 (br d, J = 12 Hz, 2H), 2.15 (dt, J = 11.7, 2.4 Hz, 2H),
1.80 (m, 1H), 1.67 (br d, J = 12 Hz, 2H), 1.46 (dq, J = 12, 4 Hz, 2H).

e) 5-Methyloxy-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-
l-one hydrochloride

By using the compound obtained in Example 9d, the title compound was
obtained by similar procedures to those of Example 1f (yield: 65%).
Melting point: 205-214°C
1H-NMR (DMSO-ds): & 10.07 (br s, 1H), 8.06-8.16 (m, 2H), 7.59 (d, J = 8.4 Hz, 1H),
7.47 (t, J = 8.4 Hz, 2H), 7.17 (s, 1H), 7.03 (d, J = 8.4 Hz, 1H), 5.06-5.12 (m, 2H), 4.47 (s,
2H), 3.84 (s, 3H), 3.02-3.52 (m, 6H), 2.01 (m, 1H), 1.63-1.84 (m, 4H).

Example 10: 5-Cyano-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 21 in Table 1)
a) 4-Cyano-2-methylbenzoic acid methyl ester

4-Bromo-2-benzoic acid (17.5 mmol) was dissolved in N-methyl-2-pyrrolidone
(24m L), and the solution was added with CuCN (21.0 mmol) and heated at 180°C.
After 5 hours, the reaction mixture was cooled to room temperature and added with 40
mL of water and filtered. The solids remaining on the filter were extracted with
acetone, and the extract was concentrated to give the title compound (yield: 45%).
'H-NMR (CDCls): 6 7.97(d,d = 8.6 Hz, 1H), 7.55 (s, 1H), 7.54 (d, J = 8.6 Hz, 1H), 3.93
(s, 3H), 2.62 (s, 3H).

b) tert -Butyl 4-(5-cyano-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

By using the compound obtained in Example 10a, the title compound was
obtained by similar procedures to those of Examples 1b and 1lc (yield: 40%).
'H-NMR (CDCl3): 6 7.96(d,dJ =7.5 Hz, 1H), 7.78 (d,J = 7.5 Hz, 1H), 7.76 (s, 1H), 4.48
(s, 2H), 4.11 (m, 2H), 3.53 (m, 2H), 2.69 (br t, J = 12 Hz, 2H), 1.95 (m, 1H), 1.64 (br d, J
= 12 Hz, 2H), 1.45 (s, 9H), 1.26 (dq, J = 12, 4 Hz, 2H).
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¢) 5-Cyano-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 10b, the title compound was
obtained by similar procedures to those of Example 1d (yield: 100%).
'H-NMR (DMSO-de): 6 9.06 (brs, 1H), 8.80 (br s, 1H), 8.16 (s, 1H), 7.95(d, J = 7.4 Hz,
1H), 7.84 (d, J = 7.4 Hz, 1H), 4.57 (s, 2H), 3.45 (d, J = 7.3 Hz, 2H), 3.22 (br d, J = 12 Hz,
2H), 2.78 (br q, J = 12 Hz, 2H), 2.02 (m, 1H), 1.73 (br d, J = 12 Hz, 2H), 1.39 (br q, J =
12 Hz, 2H).

d) 5-Cyano-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]isoindolin-1-one
By using the compound obtained in Example 10c, the title compound was

obtained by similar procedures to those of Example le (yield: 79%).

1H-NMR (CDCls): § 8.07 (m, 2H), 7.95 (d, J = 7.8 Hz, 1H), 7.77 (d, J = 7.8 Hz, 1H),

7.76 (s, 1H), 7.12 (t, J = 8.4 Hz, 2H), 4.48 (s, 2H), 3.74 (s, 2H), 8.54 (d, J = 7.2 Hz, 2H),

2.97 (brd, J =12 Hz, 2H), 2.15 (dt, J = 11.4, 2.1 Hz, 2H), 1.84 (m, 1H), 1.66 (brd, J = 12

Hz, 2H), 1.48 (dq, J = 12, 4 Hz, 2H).

e) 5-Cyano-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 10d, the title compound was
obtained by similar procedures to those of Example 1f (yield: 85%).
Melting point: 212-217°C
'H-NMR (DMSO-ds): 6 10.00 (br s, 1H), 8.18 (s, 1H), 8.06-8.14 (m, 2H), 7.97 (d, J = 8
Hz, 1H), 7.86 (d, J = 8 Hz, 1H), 7.48 (t, J = 8.8 Hz, 2H), 5.06-5.12 (m, 2H), 4.61 (s, 2H),
3.01-3.61 (m, 6H), 2.06 (m, 1H), 1.59-1.87 (m, 4H).

Example 11: 4-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 25 in Table 1)
a) 2-Methyl-3-nitrobenzoic acid methyl ester

By using 2-methyl-3-nitrobenzoic acid (3.0 g, 16.56 mmol), the title compound
was obtained as colorless solid by similar procedures to those of Example 3a (1.74 g).

The product was used in the next reaction without purification.
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b) 2-Bromomethyl-3-nitrobenzoic acid methyl ester

By using the compound obtained in Example 11a (1.00 g), the title compound
was obtained as pale yellow oil by similar procedures to those of Example 1b(1.43 g).

The product was used in the next reaction without purification.

c) tert-Butyl 4-[(4-nitroisoindolin-1-one)-2-ylmethyllpiperidine-1-carboxylate

By using the compound obtained in Example 11b (783 mg), the title compound
was obtained as pale brown solid by similar method to those of Example 1c¢ (590 mg,
yield: 56%).
IH-NMR(CDCls): 6 8.40(dd, 1H,J=8.2,0.9Hz), 8.19(d,1H,J=7.6Hz),
7.71(dd,1H,J=7.9,7.9Hz), 4.88(s,2H), 4.11(br s,2H), 3.57(br d,2H,J=7.2Hz), 2.71(br
dd,2H,J=12.9,12.9Hz), 2.04-1.96(m,1H), 1.69-1.58(m,2H), 1.45(s, 9H), 1.35-1.21(m,2H).

d) 4-Nitro-2(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 11c (§90 mg, 1.57 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1d
(454 mg, yield: 93%).
1H-NMR(DMSO-deg): 6 8.96(br s,1H), 8.71(br s,1H), 8.45(d,1H,J=8.4Hz),
8.13(d,1H,J=7.5Hz), 7.82(dd,1H,J=7.8,7.8Hz), 4.94(s,2H), 3.50(d,2H,J=7.5Hz), 3.25(br
d,2H,J=12.3Hz), 2.77(br dd,2H,J=23.1,11.7Hz), 2.13-2.06(m,1H), 1.76(br
d,2H,J=12.6Hz), 1.47-1.33(m,2H).

e) 4-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl}isocindolin-1-one
By using the compound obtained in Example 11d (454 mg, 1.46 mmol), the title
compound was obtained as pale yellow solid by similar procedures to those of Example
le (8344 mg, yield: 57%).
1H-NMR(CDCls): 6 8.40(d,1H,J=8.2Hz), 8.18(d,1H,J=7.4Hz), 8.10-8.05(m,2H),
7.70(dd,1H,J=7.8,7.8Hz), 7.09(dd,2H,J=8.6,8.6Hz), 4.88(s,2H), 3.72(s,
2H),3.57(d,2H,J=7.2Hz), 2.97(br d,2H,J=11.5Hz), 2.21-2.12(m, 2H), 1.88-1.83(m,1H),
1.71(br s,2H), 1.56-1.47(m,2H).

f) 2-[{1-[2-(4-Fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-4-nitroisoindolin-1-one
hydrochloride
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compound was obtained as colorless solid by similar procedures to those of Example 1f
(262mg, yield: 75%).

Melting point: 177-181°C

'H-NMR(DMSO-ds): 6 9.90(br s,1H), 8.46(d,1H,J=8.4Hz), 8.16-8.09(m,3H),
7.83(dd,1H,J=7.8,7.8Hz), 7.48(dd, 2H,J=8.7,8.7THz), 4.97(s, 4H), 3.53(br s,4H), 3.02(br
8,2H), 2.12(br s,1H), 1.83-1.61(m,4H).

Example 12: 6-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-ylJmethyl]-
isoindolin-1-one fumarate (Compound 23 in Table 1)
a) 2-Methyl-5-nitrobenzoic acid methyl ester

By using 2-methyl-5-nitrobenzoic acid (2.0g, 11.04 mmol), the title compound
was obtained as colorless solid by similar procedures to those of Example 3a (2.14 g).

The product was used in the next reaction without purification.

b) 2-Bromomethyl-5-nitrobenzoic acid methyl ester
By using the compound obtained in Example 12a (2.14 g), the title compound
was obtained as pale brown oil by similar method to those of Example 1b (3.22 g). The

product was used in the next reaction without purification.

c) tert-Butyl 4-[(6-nitroisoindolin-1-one)-2-ylmethyl]lpiperidine-1-carboxylate

By using the compound obtained in Example 12b (3.22 g), the title compound
was obtained as pale brown solid by similar procedures to those of Example 1c (864 mg,
yield: 21%).
'H-NMR(CDCls): & 8.68(d, 1H,J=2.1Hz), 8.43(dd,1H,J=8.4,1.8Hz),
7.62(d,1H,J=8.1Hz), 4.53(s,2H), 4.11(br s,2H), 3.53(br s,2H), 2.70(br
dd,2H,J=12.0,12.0Hz), 2.00-1.92(m,1H), 1.68-1.64(m,2H), 1.45(s, 9H), 1.33-1.20(m,2H).

d) 6-Nitro-2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 12¢ (860 mg, 2.29 mmol), the title
compound was used as colorless solid by similar procedures to those of Example 1d
(732 mg, yield: quantitative).
'H-NMR(DMSO-de): 6 8.93(br s,1H), 8.67(br s,1H), 8.47(dd,1H,J=8.3,2.3Hz),
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8.35(d,1H,J=2.1Hz), 7.92(d,1H,J=8.4Hz), 4.67(s,2H), 3.46(br s,2H), 3.25(br
d,2H,J=12.3Hz), 2.80(br dd,2H,J=23.1,12.0Hz), 2.07-2.00(m,1H), 1.75(br
d,2H,J=12.3Hz), 1.46-1.34(m,2H).

e) 6-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yllmethylJisoindolin-1-one
By using the compbund obtaine_d in Example 12d (725 mg, 2.33 mmol), the title
compound was obtained as pale yellow solid by similar procedures to those of Example
le (637 mg, yield: 67%).
1H-NMR(CDCls): 6 8.68(d,1H,J=2.1Hz), 8.43(dd,1H,J=8.4,2.1Hz), 8.09-8.02(m,2H),
7.63(d,1H,J=8.4Hz), 7.16-7.08(m,2H), 4.54(s,2H), 8.74(s, 2H), 3.55(d,2H,J=7.2Hz),
2.98(br d,2H,J=9.9Hz), 2.20-2.19(m, 2H), 1.87-1.81(m,1H), 1.70(br d,2H,J=12.9Hz),
1.56-1.47(m,2H). |

f) 6-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-ylJmethyllisoindolin-1-one
fumarate

The compound obtained in Example 12e (287 mg, 0.70 mmol) was dissolved in
dichloromethane (3 ml) and acetone (3 ml), and the solution was added with fumaric
acid (41 mg, 0.35 mmol) at room temperature and stirred for 3 hours. The
precipitated solids were collected by filtration to obtain the title compound as colorless
solid (148 mg, yield: 40%).
Melting point: 195-206°C
IH-NMR(DMSO-de): 6 8.46(dd,1H,J=8.3,2.3Hz), 8.34(d,1H,J=2.4Hz),
8.11-8.07(m,2H), 7.88(d,1H,J=8.4Hz), 7.38-7.32(m, 2H), 6.61(s, 2H), 4.66(s, 2H),
3.86(s,2H), 3.44(d,2H,J=7.5Hz), 2.90(br d,2H,J=11.4Hz), 2.16(br t,2H,J=10.8Hz),
1.79-1.74(m, 1H), 1.59(br d,2H,J=11.7Hz), 1.30-1.19(m, 2H).

Example 13: 2-[[1-(2-Phenyl-2-oxoethyl)piperidin-4-ylJmethyllisoindolin-1-one
hydrochloride (Compound 26 in Table 1)
a) 2-[[1-(2-Phenyl-2-oxoethyl)piperidin-4-yllmethyllisoindolin-1-one

A solution of the compound obtained in Example 1d (400 mg, 1.50 mmol),
2-bromoacetophenone (299 mg, 1.50 mmol), and triethylamine(0.46ml, 3.30mmol) in
dimethylformamide (3 ml) was stirred at room temperature for 3 hours. The reaction

mixture was added with water (10 ml) and stirred at room temperature, and then
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precipitated crystals were collected by filtration and washed with water to obtain the
title compound (319 mg, yield: 61%).

1H-NMR(CDCls): 8.01(d,2H), 7.84(d,1H), 7.56-7.42(m,6H), 4.41(s,2H), 3.79(s,1H),
3.51(d,2H), 8.00(br d,2H), 2.16(dt,2H), 1.82(m,1H), 1.70(m,2H), 1.52(dt,2H).

b) 2-[[1-(2-Phenyl-2-oxoethyl)piperidin-4-yllmethyllisoindolin-1-one hydrochloride
The compound obtained in Example 18a (819 mg) was dissolved in

ethanol-ethyl acetate, and the solution was added with 4N hydrochloric acid in ethyl

acetate. The precipitated crystals were collected by filtration to obtain the title

compound as white solid (299 mg, yield: 85%).

Melting point: 190-197°C.

IH-NMR(DMSO-de): 9.91(br s,1H), 8.03(m,2H), 7.77(m,1H), 7.65(m,1H), 7.49(m,1H),

5.06(m,2H), 4.54(s,2H), 3.48(m,2H), 3.03(m,2H), 2.04(m,1H), 1.99-1.61(m,4H).

Example 14: 2-[[1-[2-(4-Chlorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindoline-
1-one hydrochloride (Compound 51 in Table 1)
a) 2-[[1-[2-(4-Chlorophenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one

A solution of the compound obtained in Example 1d (400 mg, 1.50 mmol),
2-bromo-4’-chloroacetophenone (350 mg, 1.50 mmol), and triethylamine(0.46ml,
3.30mmol) in dimethylformamide(3 ml) was stirred at room temperature for 3 hours.
The reaction mixture was added with water and extracted with ethyl acetate. The
extract was washed four times with water and dried over sodium sulfate. The solvent
was evaporated and the residue was crystallized from ethyl acetate-hexane to obtain
the title compound (318mg, yield: 65%). _
'H-NMR(CDClg): 7.99(d,2H), 7.84(d,2H), 7.56-7.40(m,5H), 4.41(s,2H), 3.73(s,2H),
3.61(d,1H), 2.95(br d,2H), 2.15(dt,2H), 1.82(m,1H), 1.70(m,2H), 1.50(dt,2H).

b) 2-[[1-[2-(4-Chlorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]lisoindolin-1-one
hydrochloride

The compound obtained in Example 14a (318 mg) was ciissolved in
ethanol-ethyl acetate, and the solution was added with 4N hydrogen chloride in ethyl
acetate. The crystals precipitated were collected by filtration to obtain the title
compound as white solid (268 mg, yield: 77%).
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Melting point: 188-196°C.

IH-NMR(DMSO-de): 9.97(br s,1H), 8.00(m,2H), 7.68(m,3H), 7.57(m,2H), 7.47(m,1H),

5.03(m,2H), 4.51(s,2H), 3.54-2.95(m,6H), 1.97(m,1H), 1.80-1.60(m,4H).

Example 15: 2-[[1-[2-(4-Methoxyphenyl)'-2-oxoethyl]piperidin-4-y1]methyl]isoindoline-
1-one hydrochloride (Compound 64 in Table 1)
a) 2-[[1-[2-(4-Methoxyphenyl)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one

A solution of the compound obtained in Example 1d (400 mg, 1.50 mmol),
2-bromo-4’-methoxyacetophenone (344 mg, 1.50 mmol), and triethylamine (0.46 ml,
3.30 mmol) in dimethylformamide (3 ml) was stirred at room temperature for 3 hours.
The reaction mixture was added with water (10 ml) and stirred at room temperature.
Then the crystals precipitated were collected by filtration and washed with water to
obtain the title compound (537 mg, yield: 95%).
1H-NMR(CDCls): 8.02(d,2H), 7.85(d,1H), 7.538-7.42(m,3H), 6.91(d,2H), 4.41(s,2H),
3.87(s,3H), 8.73(s,2H), 3.51(d,2H), 2.98(br d,2H), 2.15(dt,2H), 1.81(m,1H), 1.70(m,2H),
1.51(dt,2H).

b) 2-[[1-[2-(4-Methoxyphenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

The compound obtained in Example 15a (537 mg) was dissolved in
ethanol-ethyl acetate and added with 4N hydrogen chloride in ethyl acetate. The
crystals precipitated were collected by filtration to obtain the title compound as white
solid (444 mg, yield: 75%).
Melting point: 163-168°C
'H-NMR(DMSO-ds): 9.85(br s,1H), 7.95(m,2H), 7.67(d,1H), 7.59(d,2H), 7.47(m,1H),
7.12(d,2H), 4.95(m,2H), 4.51(s,2H), 3.86(s,3H), 3.46(m,4H), 2.99(m,2H), 2.01(m,1H),
1.65(m,4H).

Example 16: (R,S)-2-[[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-ylJmethyl]-
isoindolin-1-one hydrochloride (Compound 77 in Table 1)

a) (R,S)-2-[[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-yllmethyllisoindolin-
l-one

The compound obtained in Example 1f (403 mg, 1.0 mmol) was treated with
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799 800 801 802 803 804 805 806 807 808 809 810 if // " " CHOH
C=NOH CHOAc CH2 C=0 CHOH C=NOH CHOAc CH2 C=0 CHOH 38 Table 2
(continued) No. 811 812 813 814 815 816 817 818

methylene chloride and 1N sodium hydroxide solutibn. The methylene chloride layer
was dried over sodium sulfate and then the solvent was evaporated. The resulting
residue was dissolved to give ethanol solution (15 ml), and the solution was added with
sodium borohydride (30 mg, 0.79 mmol) and stirred at room temperature for 2 hours.
The solvent was evaporated and the residue was added with water to form a
suspension. The resulting crystals were collected by filtration to obtain the title
éompound as white solid (331 mg, yield: 90%).

1H-NMR(CDCls): 7.86(d,1H), 7.55-7.43(m,3H), 7.32(m,2H), 7.02(m,2H), 4.69(m,1H),
4.42(s,2H), 3.53(d,2H), 3.15(m,1H), 2.82(m,1H), 2.49-2.00(m,4H), 1.84(m,1H),
1.70(m,2H), 1.40(m,2H).

b) (R,S)-2-[[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-yllmethyllisoindoline-
l-one hydrochloride

The compound obtained in Example 16a(331 mg) was dissolved in
ethanol-ethyl acetate, and added with 4N hydrogen chloride in ethyl acetate. The
crystals precipitated were collected by filtration to obtain the title compound as white
solid (347 mg, yield: 95%).
Melting point: 223-228°C.
1H-NMR(DMSO-ds): 9.82(br s,1H), 7.68(d,1H), 7.61(d,2H), 7.48(m,3H), 7.22(m,2H),
6.26(m,1H), 5.15(m,1H), 4.52(s,2H), 3.63(m,2H), 3.45(d,2H), 3.18(m,2H), 2.95(m,2H),
1.99(m,1H), 1.86-1.57(m,4H).

Example 17: (R,S)-5-Bromo-2-[[1-[2-(4-ﬂuorophenyl)-2-hydroxyethyl]piperidin-4-y1]-
methyllisoindolin-1-one hydrochloride (Compound 79 in Table 1)
a) (R,S)-6-Bromo-2-[[1-[2-(4-fluorophenyl)-2-hydroxyethyl]piperidin-4-yl]Jmethyl]-
isoindolin-1-one

By using the compound obtained in Example 3e (678 mg, 1.52 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example
16a (677 mg, yield: 99%).
1H-NMR(CDCls): 7.70-7.74(1H,m), 7.60-7.63(2H,m), 7.31-7.36(2H,m), 6.99-7.06(2H,m),
4.69(1H,dd,J=3.6,10.2), 4.40(2H,s), 3.51(2H,d,J=6.9), 3.1-3.2(1H,m), 2.7-2.8(1H,m),
2.30-2.61(2H,m), 2.2-2.3(1H,m), 2.0-2.1(1H,m), 1.3-1.9(5H,m)
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" CH2 " p-Cl-Ph C=0 CHOH

b) (R,S)-5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-hydroxyethyl]piperidin-4-yllmethyll-
isoindolin-1-one hydrochloride

By using the compound obtained in Example 17a (313 mg, 0.700 mmol), the
title compound was obtained as colorless solid by similar procedures to those of
Example 1f (317 mg, yield: 94%). ' |
Melting point: 230-240°C
'H-NMR(DMSO-de): 9.81(1H,brs), 7.90(1H,d,J=0.9), 7.70(1H,dd,J=0.9,8.0),
7.62(1H,d,J=8.0), 7.43-7.53(2H,m), 7.20-7.26(2H,m), 6.29-6.31(1H,m), 5.0-5.2(1H,m),
4.52(2H,s), 3.5-3.7(2H,m), 2.8-3.5(4H,m), 1.5-2.2(5H,m)

Example 18: 2-[[1-[2-(4-Fluorophenyl)-2-(Z)-hydroxyiminoethyllpiperidin-4-ylimethyl]-
isoindolin-1-one fumarate (Z-isomer of Compound 90 in Table 1)
a) 2-[[1-[2-(4-Fluorophenyl)-2-(E,Z)-hydroxyiminoethyl]piperidin-4-yllmethyl]-
isoindolin-1-one

The compound obtained in Example le (496 mg, 1.35 mmol) was dissolved in a
mixed solvent of ethanol (10 ml) and pyridine (10 ml). The solution was added with
hydroxylamine hydrochloride (255 mg, 3.67 mmol) at room temperature, and stirring
was continued at the same temperature for 5 days. The reaction mixture was diluted
with ethyl acetate and washed with an aqueous sodium bicarbonate solution and then
with saturated brine, and dried over sodium sulfate. Insoluble solids were removed
by filtration, and the solvent was evaporated under reduced pressure. The resulting
solids were purified by silica gel column chromatography (methanol-dichloromethane)
to obtain the titie compound (295mg, yield: 57%) and E-isomer (216mg, yield: 42%) as
colorless solids.
(Z-isomer)
tH-NMR(CDCls): 7.85(1H,d,J=7.4), 7.42-7.64(6H,m), 7.01-7.07(2H,m), 4.41(2H,s),
3.74(2H,s), 8.52(2H,d,J=7.4), 3.0-3.1(2H,m), 2.13-2.22(2H,m), 1.8-2.0(1H,m),
1.7-1.8(2H,m), 1.3-1.5(2H,m)
(E-isomer)
IH-NMR(CDCls): 7.84(1H,d,J=6.9), 7.61-7.67(2H,m), 7.41-7.54(3H,m), 7.05-7.12(2H,m),
4.38(2H,s), 3.48(2H,d,J=17.2), 3.31(2H,s), 2.8-3.0(2H,m), 1.9-2.05(2H,m), 1.5-1.8(3H,m),
1.3-1.4(2H,m) |
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C=NO H p-OCH3-Ph C=0 CHOH " C=NOH t-Bu C=0t 39 Methods for preparing the
conpounds of present invention represented by fornmula (I) are not
particularly limted. For exanple, the conpounds can be prepared by any
one of the methods descri bed bel ow. The preparations of preferred conpounds
falling within the conpounds of present invention will be nore specifically
expl ai ned) in the exanples of the specification. Accordingly, those skilled
in the art can prepare any of the conpounds of present invention falling
wi t hin t Bal¥ o aorephepyr2atZarhydpgrvim inqehlaylipinerdin- &y Pmetaxliisvindolineh
fol l ows and.sR8Gk{d.C expl anations of the exanples, and suitably nodifying
or altering starting materials, reaction conditions, reagents and the

like, if necesByimymgl\ﬂhmmﬁoﬁﬁt cmgwcﬁbbtﬁmedﬁﬁmﬁe 183 (X89dmg( GHBBN- Z H\4
)-CH2-B (I1) X Q (CH)n-NCH2-B (1) Y | RLXi (CH)n-N)-CH-B (1)

AR A c@r%hr?he itlet qommoynghyras qotainedjag coloslepppotid by similamppreseditres to hal ogen
at om S“ﬁﬁ;s@%ﬁﬁﬁ ﬂéwgs%%gmmpé) %mngzso/a)t om or iodine atom or tosylate or

nmesyl ate or t ents-CHZ- -CO, -0- or -5-, and X is as
descri beMedthny pyintarvsbesg@act ed with a nucl eophi lic am no derivative
represent.ed bﬁ the formul a (Ri B have the sane neani ngs as

those defHHBIREINGO- d‘l)07'8617§5§“2 Iébr7r%§ﬂ(§ﬁﬂmb 76%8&% o), the fornula
) e ot PEEEREH AP, BRI AS RO R Ch o5
presencel 9f2.a(2HiMh)bhéd.SHaEmysl. 4411682 Hyth B11.0ve.2(3H@ UM hydr ogencar bonat e, or
pot assi um car bonat e.
Example 19: 2-[[1-[2-(4-Fluorophenyl)-2-(E)-hydroxyiminoethyllpiperidin-4-yl]-
methyllisoindolin-1-one fumarate (E-isomer of Compound 90 in Table 1)
By using the E-isomer compound obtained in Example 18a (214 mg, 0.560
mmol), the title compound was obtained as colorless solid by similar procedures to
those of Example 36¢ (225 mg, yield: 81%).
Melting point: 186-188°C
IH-NMR(DMSO-ds): 11.03(1H,brs,OH), 7.4-7.7(6H,m), 7.19-7.25(2H,m),
6.62(2H,s,fumaric acid), 4.46(2H,s), 3.2-3.4(2H,m), 2.8-2.9(2H,m), 1.9-2.05(2H,m),
1.6-1.8(1H,m), 1.4-1.6(2H,m), 1.0-1.2(2H,m)

Example 20: 2-[[1-[2-(2,4-Diﬂuorophenyl)-2-hydroxyimir_methyl]piperidin-4-y1]methyl]-
isoindolin-1-one hydrochloride (Compound 116 in Table 1)
a) 2-Chloro-2',4’-difluoroacetophenone oxime

2-Chloro-2’,4’-difluoroacetophenone (3.09 g, 16.2 mmol) was dissolved in
ethanol (30 ml). The solution was added under ice-cooling successively with
hydroxylamine hydrochloride (1.23 g, 17.7 mmol) and sodium acetate (1.45 g, 17.7
mmol), and the mixture was allowed to warm to room temperature and stirred for 20
hours. The reaction solvent was evaporated under reduced pressure, and the residue
was diluted with ethyl acetate and washed with an aqueous sodium bicarbonate
solution and then with saturated brine, and dried over magnesium sulfate. Insoluble
solids were removed by filtration, and the solvent was evaporated under reduced

pressure. The residue was suspended in hexane and dried to obtain the title

68



Wen Q is -CO, the am no-keto derivative of the fornmula (1) can be
reduced to obtain a hydroxy derivative of the formula (1') wherein Ais
hydroxyl group and Y is hydrogen atom In general, the reduction can be
performed at roomtenperature in an organic solvent such as ethanol

met hanol , or tetrahydrofuran using sodium borohydride. The am no-keto

deri vat i wenpduridhes doborbask aolid X2.204, ytld069%).r eacted with an organi c netal

r eagent 1such as Y- l\/gBr to_obtain a cobng;und of the formul ?j@&l ') wherein A
i s hydr oXyINMRECBCL R 7HA T O |-48re5 4L KRy 6.8 #1983 Hisn e 416368 8} epar ed by
usual nethods starting froma free hydroxy derivative. An O al kyl
derivative can be prepared by solvolysis of a sulfonyl ester internediate
[ Advancel) Organic Chemistry, J. March., John Wley & Sons,. New York,

pp. 264- 317 198%%._A chiral ether can also be obtained by solvolysis of a
chiral seilF2y2.4sDiflnorgehenyhr-2haydeqrgimipsethylimpsridin G rdmethyAlisindetinet t he
keto dejiyative of the formula (1) wherein Q is -CO can be prepared by
an oxime preparation such as those described in Organic Functional G oup
Preparati on VoBy ubinlg, the SofRpowwd o taineinich A¥ankple@0aAC 20 a1F, .43 @a®]) dranghen,

pp. 430-481, -1989. As the_conpound of fornula (I1) shown in scheme A wherein
Q is -cyperqynd btpined ip Bxampleid (880,mp) 380 ammehptherfide pemppronndwas, or the
conmpound i . i i QLN tituted
W TR an EEfadn BRRIREKy HARORARLAGL, o5 Uithe D ERIRILS, ELIR AT
any siml@%yet hod. Were Q is -0- or -S-, commercially avail able
conpound b sed, or. the conpounds_ can be obtained b reacting a
conpoundﬁ'g't‘%m(‘?%&éﬂ-%(tlﬁ’tm?bﬂo NEHQ‘?'QWJ%W-‘%h?éﬁ%ﬁ&)ﬂéﬁ"@%‘tlgrﬂf.l?»ng

mat eri al g wh ' r€} dr 4 n i at om

t osyl at eﬁ.‘éﬁﬁ%?%}@, gf%et(%lg’ﬂ?’i flé?kzgll’ &gy7é%’y§'§lﬂ?nﬁl§§f E'#Zt%%ic@ﬁeﬁfg " he synt heses
of benzi 58&8R208(2H|m)k 1deli9NGH nvie 12/t 4\ mi)sot hi oxazol i ne derivative,

exanpl es i ncludes the methods described in known references [H Uno, M

Kur okawa, K. Natsuka, Y. Yamato and H. N shinmura, Chem Pharm Bull., 24

(4), PR)®37154- : .92 i Q@) 4R || 2 126

(12}, ' po. 3@83- gzgéﬁﬁ?s%‘gih.e“g@he ’%ﬂﬁﬁ‘ﬁﬁé‘t&ﬁﬁpm %‘*ﬁ@%%xﬁﬁa‘n&m he

formul a 1-bhé hydochlheidet arting naterial in the schene A above wherein m
duced as, shown in the above-descri bed schene B

represent 1 c be pr ) .
according to ta%éu?fﬂg Hgﬁl cppping ohtamedrindixample 20b (2hkeme. Bpdmmmah, the
1954- 196841e LR pdund wat 8FRa Llo1 5,26 Wofd y DimiMP SE&leBu Y thGRPESGNLS an
al kyl group, and R3, R4, R5, and Re
Example 1f (168 mg, yield: 72%).
Melting point: 152-157°C
1H-NMR(DMSO-de): 12.1(1H,s), 9.92(1H,brs), 7.65(1H,d,J=7.5), 7.45-7.59(4H,m),
7.32-7.39(1H,m), 7.17-7.23(1H,m), 4.48(2H,s), 4.20-4.38(2H,m), 3.3-3.6(4H,m),

2.8-3.0(2H,m), 1.4-2.2(5H,m)

Example 21: (R,S)-6-Bromo-2-[[1-[2-(4-fluorophenyl)-2-acetoxyethyllpiperidin-4-yl]-
methyllisoindolin-1-one hydrochloride (Compouhd 105 in Table 1)
a) (R,8)-5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-acetoxyethyl]piperidin-4-yllmethyl]-
isoindolin-1-one

The compound obtained in Example 17a (360 mg, 0.805 mmol) and
dimethylaminopyridine (189 mg, 1.14 mmol) was dissolved in dichloromethane (6 ml).
The solution was added with acetic anhydride (100 11, 1.06 mmol) under ice cooling,
and stirring was continued at the same temperature for 2 hours. The reaction

mixture was diluted with ethyl acetate, washed with water, an aqueous sodium
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are as defined above) is halogenated in a solvent such as carbon
tetrachloride by using, for exanple, N bronosuccinimde to obtain a
conmpound of forrmula (V) (wherein Z' represents a hal ogen atom which is
then allowed to react with a conpound of formula (VI). The substituent P
of the conmpounds shown in the schene represents a protective group for
am no gr bicprismake aﬂutth,mdjﬂmr\vibbdatma&"cbbzeﬁé iand thepdpedi dver S¥djam C

Synthesis [T.W_Geene and PP.GM Wits, John Wley & Sons, New York, 19911,
and the Préttect frael '&lﬁaﬂld%“'?@ar&mve#éﬁ%ratm» &wlw%uquvepw@t%npound
f th t fq1 al so
ge syﬁt h{égii%cfﬂgg%:doé%ﬁlg]e tgggt?%h%ﬁu escrgl S%alor%s?g?lédr Qg&re (Xlgld

Takahash99%). Kavvakam E. H| rano H. Yokot a and H Kitajinmma, Synl ett, 4,
353-355, 1996: S. M Hodki nson and N. Taj, Synlett.
781- 782, IHM?(C%%OBHHé%éES&, %6%62&@{@ ér37al. §3¢2|H mheb. Qﬁﬂr@f%ﬂtmbned

nmet hods ggﬁ(lti-?dd% 436C§H?t4e3'ﬂ§Has)d§§'3{ é—l?:%'f@l 5y06§ﬁt' ve subst ance, and a

correspondi ng racenate ¢ optica Ve 'co tnd ¢an be produced. It
is al so peseithie,J=s. mrmduammHmJads ,0R15) czali(gHas);wez @bEihance by optical
resol ution accor di n known conventional nethods. Basic conmpounds of the

formul a t7y1-8GALmdy alc'?(aHa’Bbllt?drﬁ(ggblFé preferably 42 pharmacol ogi cal | y

acceptable salts, with various inorganic and organic acids. These salts
can be easily prepared by treating a basic conpound of the fornmula (1) with
a m ner bl (Rg8)-8 Bavmar2-[il §24i4 Cluaciphenl)2-seetéBltieyl yipandia- &9l methylsuch as
nmet hanol , et hanol j sopropanol, or ethyl acetate. The conpounds of the
pr esent ispind PE)]ﬁ“Feequgg%li‘]‘f’@&eby the aforenentioned general formula (1)

may have one %hé@lﬁpmmg n'eﬁflﬁfxg e2 9308t7p|ﬁg §9§fn}£tﬂé t%@r{RP“”ds may

exi st as optical 1somers. Any of racermate I 'soner

optical l gormumdfmmbtahﬁdanwomrldsm selsd bf sﬁpﬂamﬁdocemm tHaak Iof‘Elxhﬂlpl‘e ithe

scope of tB el ent inventi on. Racemates can be resolved into optically

pure enaf?BP Edeldy89%) net hod wel | known to those skilled in the art.

Furt her nﬁéﬁm?h&lﬁ%ﬁrﬁm"é based on two or nore asynmetric carbons, and

any m xtures ereof also fall within the scope of the present invention.

Aci d addiH-NMR@bMSQ dq@rEf.@(ﬂébb:;s),Wn%(ﬂHcs&)m 6oaH ;l Jaec:le)p'l abdle{ Jddesd)addi tion
he conpounds sent invention

ooy cseml ke Ry, Ao T SR A 8 D A E S A S5 ), 3-8 2GR i b ¢ e

scope ofg gl'geo(gﬁeﬁgrg 13BN 1 A0 ofpXRRp! es of salts that can be formed with
t he conpounds of t present  ‘i'nvention include, for exanple, inorganic

acid salts such as hydr ochlorides, hydrobron des, hydroiodides, sulfates,
HREEY I S ERE R A ST N
6H-thieno[2,3-clpyrrol-6-one hydrochloride (Compound 776 in Table 2)
a) Ethyl 3-methyl-2-thiophenecarboxylate
By using 3-methyl-2-thiophenecarboxylic acid (1.5 g, 10.55 mmol), the title
compound was obtained as pale yellow oil by similar procedures to those of Example 3a

(1.20 g). The product was used in the next reaction without purification.

b) Ethyl 3-bromomethyl-2-thiophenecarboxylate
By using the compound obtained in Example 22a (1.20 g), the title compound
was obtained as pale brown oil by similar procedures to those of Example 1b (1.88 g).

The product was used in the next reaction without purification.

¢) Ethyl 3-[[1-(tert-butoxycarbonyl)piperidin-4-yljmethylaminomethyl]-2-thiophene-

carboxylate
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al kali metal salts such as sodiumsalts and potassiumsalts, alkaline earth
netal salts such as nmagnesiumsalts and cal cium salts, anmonium salts such
as amonium salts and al kyl ammonium salts and the |ike. Exanpl es of

sol vents possessed by the solvates that can be formed with the conpounds
of present invention include nmethanol, ethanol, isopropanol, acetone,

et hyl acet ate ZThel compolndebtahimdeincExanisle 22bdi.88h, thaltitte canpbus@ wad es are
not limted to those exenplified ahove. The conpounds of the present

i nvent i oRP1RARRY &7 BHe brevnsplid by simpar pragadurepito shotg of Examphhda (202 8)-t ai n
conpoundmi I Y S Jdgand” . .specification, it neans
t hat theT(E:% Egt&ﬁg wﬁags&s?ggﬁg 0?2*&%?%’8%%33& g‘rl%al lsatf’%gref ore, the
conpounds of the present invention are useful as nedicanments for various

di seases _and synptons whjch can be therapeutically and/or preventively
treated BY3iHetprirButoxyeasbonylinipeyidinri-vilmetislaminomeths-2-thiephrner n nanmal s
i ncl udi ng, YRR add eferably in human. Such di seases include, for exanple,
di seases of central nervous system gastrointestinal tract, and

car di ovascul ar Thy sémpouni3obEhinediin ExaesploR2¢ N0 ghwas AisseliedSH stiedndl (g ude,

for exanple, anxiety, depression or enotional abnormality, schizophrenia,
nar cot i c™tht dhiecalytinn Bee padgedovith watemidopomd thaneddpdwith sodinen hydroxide
cer ebrov r1 ¢ ' : ' ' ' Al zhei.ner's di sease,
Par ki ngoqe aBrifP BERGTundll 1€ Redting: BAR Mhif end BAS) Vg hSRa Tirafint 1

| i ke. Thtengeshtwenindsitirned. dfs@os Bsuish chdtiextufl©vaesddpd &ith donicémtphed bowel
syndrone, |rritable, colon, spastic cqlon, cqolitis nucosus, enterocolitis,
di verti chﬁrpf@‘f’rwg@n%*fﬁr.wwhaséeéé@gst &t REA Lo B 888 then extyactedwitie | ude,
for exa [l € NG . 102, | rj.Sp .k r, diseases
treated ”gi;ﬁ%oﬁgmﬂrrggh a[ri‘h}elﬁ{a ggﬁ%lf'“5 %P g}rags?éa%?‘ géll %telﬁt@%e% da{lr%edljr%%\@%?m ted to

t hese spmeghesuni sdfases Iandubie sdidspwerasemanet by filtietlos,aminthe fllanatd@assed
for therapeutic.and/or preyentive treatment of variety of diseases and/or
synpt oms®YaPoRHeE nder Fefduced BRRiSUre, VERpgreapkting selid) wasidissgleedinpounds

accor di ng r [ ' . . ti am ne
et vi ty PenRr e ETE Ry, PRI R RS SUEE wiRlhier P et MR AR LT
and/ or ppreeipitatedbolidsreeartei colj estediby dfitrationao obteit Ghe Eitlendomgonat (216 A,

nar cot i c:?%ydd#cti on anong the above-exenplified di seases and synptons. As
the acti V¥ E]tre@m'ent of the nmedi canents of the present invention, one or

b Conai st b Loned
hore su Q{-NMRECEGE%CFSG%MMLW%ﬂ?/,g‘ﬂ?ﬁﬁ?'ﬂﬁhﬁ%‘.d;gdﬁ%{dﬁ S%ﬁ@%,%‘éi‘i{?ﬁgir{z”e

conpounds and salts thereof, and hydradtes théreé a of can

be used.4.0f@, 2BV hi2Al(mt 4 1196l es,bH),t hed(be di2Thden2. s Haj, 1L.4s PEBSent

i nventi 0{1 biw}n%{“ cularly limted, and they can be adm nistered orally

or paren A ™M)t he medi cament of  the present invention, the

af orenenti oned substances, per se, may be administered to patients.

Preferably, the nedicanents should be adm ni stered as preparations in the
e) tert-Butyl4-[(4,6-dihydro-6H-thieno[2,3-c]pyrrol-6-one)-2-ylmethyl]lpiperidine-

1-carboxylate

The compound obtained in Example 22d (500 mg) was dissolved in
dichloromethane (14 ml), and added with methanesulfonyl chloride (0.11 ml, 1.41
mmol) under ice cooling. The mixture was stirred at the same temperature for 1 hour,
and then warmed to room temperature and stirred for 17 hours. The reaction mixture
was added with water (5 ml) at the same temperature and extracted wit
dichloromethane. The organic layer was washed with water and dried over
magnesium sulfate. Insoluble solids were removed by filtration and the filtrate was
evaporated under reduced pressure. The resulting oil was purified by silica gel
column chromatography (methanol-dichloromethane) to obtain the title compound as

pale green solid (247 mg, yield: 52%).
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form of pharmaceutical conpositions containing the active ingredient and
one ore nore pharnmacol ogically and pharmaceutically acceptable additives.
Exanpl es of the pharmacol ogically and pharmaceutically acceptabl e
additives include, for exanple, excipients, disintegrators, or

di sintegrating aids, binders, lubricants, coating agents, colorants,

di | uent s HRSMK(GBCHD| Al s7,.631ﬂ§.<}bﬂv4.5§zagye0\4(d 16%,J<4 .8 Ha), . 38Ys,8H) 4. 11(Be6t ONi C

agents, pH ifiers, stabilizers, propellants, adhesives and the |ike.
Exanpl esgé"?ﬂvgﬁg{bﬁé@%}[’ izcﬁﬁ(brp‘i‘gﬁgr%ﬁlizﬂﬁéz SHiz), A3 183 fm i) 1&AMHmi strati on
i ncl ude, 4f e e o owders, subtilized granules,
gr anul es, ﬁau?ggm ?y%%(%)gﬁgh%%?hl fﬁ%’éﬁﬁ E)F:arrpl es of phar rraceu'?i cal

preparations suitable for parenteral admnistration include, for exanple,
i njection drip.infusions, ointments, creans, transmucosal 44

pr epar at po'%@‘?%?@nd‘? -Ffraethylr4, frddedror6irshignel2, 3-lpgrobbramei hydreghdoridee | i ke.
Ho th th |

For the' pr epar oy g teicpRpBiaP S AL Bl iR ook (F1d 58, § 30 IE5H, SEAUM: °°
exci pi entempeunmsihwas olifaircdsss, pdlegresesolid-byegifiilad lprocidareto tamde S BEdndplei ne

cel lul os sintegratin agents or disintegrating aids such as
car boxyrri{‘r@d Ome YJ‘%B@@O/ tarch, and cal cium carboxynet hyl cel | ul ose;

bi nders seoMARDILY- B8V 9P (F)?ls|1‘ﬁ)°§.%g(ﬂ}ysdfﬁi(ylp§é?§5ihJILFH;M cel lul ose,

pol yvi nyl pyrrolidone atin ricants such’as nagnesi um stearate
and tal c7. 2ébthnIg=4aZjﬁ)t 4. 44(5;2{-1}33 Sﬂjdi,abbgw 4DH¥] wmw a‘,eHl J&m&lzm@loqae

pol yet hyl slg %col g&? titani_um oxi de terials such

Vasel i ned %q‘g 1,012,152, 3,02-4 A1 0my 1) éﬁfé(lgq ‘WHI'J ]éegliﬁ)v ﬁ43k]a%?(m12Hbl ycerin,
purified water, and hard fat my be used as additives. For the
preparations sui table for injection or drip infusion, for exanple,

di ssol vi gg5-H3dat(4-Rinoxbphenyy-2rgyxoaihyd]plgeaidis-drylfmaethyl k4|5 aliBglre @ -thiehect | ons
or inj ecwsé)n]s th t are di ssol ved upon use such as distilled water for

injectio BYRPL81gi cal saline, and propyl ene gl ycol : i sotoni c agents
such as gl UcOSBy sl iHFeoBbotd %au%d%%ﬁa‘r@éle 23Peh ol KE 6. ' R0 TRE UL} 1 S
such as |norgan|c aCi ds, organic aclds, 1norganic bas s and. organ| ases

and the ¢qnn®umW¢ﬁeohtawdas mdelbtawresolidby sipfiternmoeeduresato fhoepaf Bkapke. The
doses of t&g) medi g ‘%ng the present invention should be suitably

det er mi ntY gﬁﬁﬁ&f‘%ge °a type of a disease to be treated, purpose of
prevent | e.NMR(GHELAPSU5!0-8.086 TRHL7.622 150P8Y xﬂ"@tﬁh'i 03(ad 1gggndi ti ons

.
of a patient and th ke. A dose for aglu}?}; pat | en ‘per’ day nay generally
be wit hi h32heﬂH)aﬂd@(a)2Hatﬂo45(df2fhﬁh1@Iﬂ52 96(¢er(KH dg1f.6Hzpr2ad0-2adaim;28)y at i on.

mor o vl 8- Pre 1 Bhd Tbs A5 G Sl Yl e locr e every Tew daye,

Exanpl es The present invention will be explained nore specifically with
reference to the foll ow ng exanples. However, the scope of the present
i nventi o § Hld@ﬂﬂﬁ‘lmqogljemﬂ) 2-oxoethyl]piperidin-4 -yl]methyl] 4,5-dihydro-6H-thieno-

[2,3-c]pyrrol-6-one hydrochloride

By using the compound obtained in Example 22g (209 mg, 0.56 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
(178 mg, yield: 78%).
Melting point: 167-171°C
IH-NMR(DMSO-ds): & 9.94(br s,1H), 8.19-8.06(m,2H), 7.99(d,1H,J=4.8Hz),
7.58(dd,2H,J=8.9,8.9Hz), 7.26(d,1H, J=4.5Hz), 5.11-5.04(m,2H), 4.47(s,2H), 8.54( br d
2H,J=10.5Hz), 3.31(Br 8,2H),3.08-3.01(m,2H), 2.09-1.57(m,5H).

Example 23: 6-[[1-[2-(4-Fluorophenyl)-2-oxoethyl]piperidin-4-yllmethyl]-6,7-dihydro-
5H-pyrrolo[3,4-b]lpyridin-5-one dihydrochloride (Compound 796 in Table 2)
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t hese exanples. I n physicochem cal properties, NVR neans nucl ear nagnetic
resonance spectrum and the values are show as 6 val ues which are
generally used to indicate chemcal shifts and the unit is ppm TM
(tetramethyl silane) was used as internal standard. In the parentheses
following the 6 values, s indicates a single line, d 45 indicates a double
line, t &pBtigytebrotdnidtRypitidiie-3-tarbogylatd €s a quadruple line, m indicates
a mltiple ling, br indicates a broad absorption peak, and nunbers

foll owi ng thoB¥ using Thromepedyleiridine-3manbesylisfacil/@®gelR. 2t omolbthepl e 1:

2-[[1-[ 2:44- yh)-.2- oxoet hyl | pipetidin-4- met hyl ]i sqindol i n- 1- one
nyar och S deHERAR HARpoteifae SR b9 Sialpf phedpAES 0 Vndet P BRI i
4- am nomet.by kRi PRHel gHodtct] weah M| the ety BE €30 ¥ ik ki tBMuriiidaign.

4- am nonet hyl pi peridine 5.71 g as a starting material, tert-butyl

4- am nomet hyl pi peri di ne-1-carboxyl ate was prepared according to the nethod

descri beg, | nthet i n 22 , 57-.2360 92). .,Jhe resultin
conpoun dg) %&'ﬁﬁﬁt%lsﬁf‘\k}g’a‘gﬁ 23%’05%{1’ y5§ojlglt)3h‘§7€%§51élflé’? 'eo,n(ei'%éﬁ%nﬁ&hygﬁlﬂ?ﬁl ei/vag
added w fieadidxipde ogen chloride-ethyl acetate and stirred. The

precipitated solids were collected by filtration to obtain the title
conmpound ( 10. 2By gsing; the somppond ohtgin¢dip Buample 283410003, the iNRCONBOEE) :

5. 1. o0 Bpo et By FB pr e R o b pr eI TR et ¢
aci d et hptodast @ks GRedf0theldexFBadtionwiEholitSE@if@diond carbon tetrachloride

(60 M), and the solution was added with N-bronosuccinimde (2.56 g,
14. 4nmol ) and a catal ytic amount of benzoyl peroxi de and then heated under

refl ux. . Al En b { On e Xt U a5.£90l ed to room
t enper at ﬁ)féehghed!qgﬁdggﬂé\ﬁhhﬁ}%z@g}%dr?}w irOEOEBmylré ’lnhgtgf’ﬁbl e solids by
filtrati éhydddehldridet rate was evaporated under reduced pressure to obtain

the title conpound 3.16 g as yellow oil. the product was used in the next
reaction withoBY ublggithp cempoynd Qgtatrgdtlngiﬁay}ple 23b (811 mg, 1.01 mmol), the title

4- (1- ox0} S0l | - B Y - [ i di ne- |2 carboxyl at he ¢ oun

ob'g ai nedéﬁ%gﬁ%%gn‘%%e%t%inf g‘% %gxg%gsggé}kflbg&(%%&rﬁge%ﬁf %?ont}c?s? HPE%ﬂ I]éi | a
(3.00 g, (418.00g,pielld) 33%).e added in dinethylformamide (30 m). The m xture
was addeltd}_FV\/ithtriethlaMne(B.S W th stirring at room

m, 25 |
t enper at Ur e MERMBRat) s 9 r9i‘?H&2Hd58-ggﬁt3%%&@,lﬁﬂ%i§fb T.h(dd b
t t i ] ted with
i g ool vons S CE sl 30 A 95 7 ARRE L AL RS P TR e W

10% aquedd@Hel 4231 5,128 Hd), 200941 j90(m, 14D, 26T, d, 2H|BQ8 DA d1 . uer i aar dgnat e
solution, and then with saturated brine and the

d) 2-[[1-[2-(4-Fluorophenyl)-2-oxoethyl]lpiperidin-4-yllmethyl]-6,7-dihydro-5H-
pyrrolo[3,4-b]pyridin-5-one

By using the compound obtained in Example 23¢ (416 mg, 1.37 mmol), the title
compound was obtained as pale brown solid by similar procedures to those of Example
le (377 mg, yield: 75%).
IH-NMR(CDCls): 6 8.72(dd,1H,J=4.7,1.4Hz), 8.13-8.71(m,3H),
7.40(dd,1H,J=7.6,6.1Hz), 7.12(dd,2H,J=8.6,8.6Hz), 4.47(s,2H), 8.73(s,2H),
3.55(d,2H,J=7.1Hz), 2.97(br d,2H,J=11.5Hz), 2.15(ddd,2H,J=2.1,11.5,11.5hz),
1.86-1.80(m,1H), 1.70(br d,2H,J=13.0Hz), 1.56-1.46(m,2H).

e) 2-[[1-[2-(4-Fluorophenyl)-2-oxoethylipiperidin-4-yljmethyl]-6,7dihydro-5H-
pyrrolo[3,4-blpyridin-5-one dihydrochloride
By using the compound obtained in Example 23d (377 mg, 1.03 mmol), the title
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dried over magnesium sulfate. Insoluble solids were renoved by filtration,
and the filtrate was evaporated under reduced pressure. The resulting oil
was purified by silica gel colum chronat ography (ethyl acetate-hexane) to
obtain the title compound as yellowoil (yield: 41% 'H NVR(CDC13):
7.85(1H,d,J=7.5), 7.4-7.6(3H M, 4.41(2H,s), 4.0-4.2(2H m, 3.4-3.6(2H m,

2. 6- 2. 8( &dthpundlwss ebt@{nkld, 4¥) colokrldas bolid Bblsithilad pAdee@ibes ko Bhose of Example 1f
2- (Piperidin-4-yl-nethyl)isoindolin-1-one hydrochl oride The conpound

obt ai ned(384mey ¥iekd:B8%). (1. 61 g, 4.87 mMvl) was dissolved in a mixed
sol vent Blfltnfé Eglﬁﬁlnﬁycm ide (5 mM) and ethanol (1 m) and the solution

was added drochloric acid in ethyl acetate (5 m, 20 nmol) at

r oom t emIENMR(BMSOFE: 15 XIOUI(Br WAH)SS 7B(dIG1 =411 1SRN, mm)@mture for 1
hour, and the precipitated solids were collected by filtration. The

resul ti ng-5391-425,3H} &. L8 198 tmAT)h4 &l (py? H), et (e Bk 3B 2 (brem LHD i HO4nder

duced | orl lid (726 ny,
veld sRipEiT B AR Tl B g 1y -ﬁ?&”@@?%&( 1Hbre) 7 AT 1 m
4.50(2H,s), 3.44(2Hd,J=7.2), 3.2-3.3(2H ), 2.7-2.9(2H ), 1.9-2.1(1H m,
1.6-1.8(2H m

3-
2-[[1-[ 2E{=mmpi%¢ 8dﬁéﬁ£§‘)ﬂlzle(§hﬂza% -pyebusyPeipetidin-4-yimetbylligpindolin-1-one
i soi ndol § ﬁh%c@gﬁdg'l chlggglgrgop%&pg %ﬁ§§%l n Exanple id (518 ng, 1.94 mmol)

and 2-ch or O- oro enone ng, 2.07 mmol) was added to

di et hyl #)z-fanBdeD{nd & hiy- Evoxalilﬁjtyl)Tpkfbrﬁﬁhut-yl%emlﬂﬁlﬂﬂﬂm\ﬂi%fiet riethylam ne
(575 u 1, 4.13 mmol) with stirring at room tenperature. Stirring was

continued at thee cmpoundrabérined ie Exemple hd(§Q) mand 8 nemol) twes dle@(hqddm

d q h
ayer vaa anCha it ol w ko o AR b e By RRE R #8E, orPed

over sodi-dhlossgihadotone (0524 mb)| 85 all), dadWeireed @ﬂﬁbﬂﬂtd@ypé‘rhtdr@q&ﬂ ohand the
filtrate was evaporated under reduced pressure to obtain orange oil (0.70

g). The #kthen hrated pt QS for 3 hoyrs.i eAfterthecmixtaremanpiandfovicqokiagsthe ds wer e

I | ect t t.h
Tt o cotitbing Wak BB Ri ablt (Bt Rl ox LEQUESANEEATTHLSl), AReliBagilS)
8. 0- 8. 1(1akenvas %aSE(dl.ﬁl\rdE?mi’és with 4vate 5o B lriell over thdfrddilinh suffadel ( Zﬂséi})le

3.73(2H, s 3.51(2H,d, J=7.5), 2.9-3.0(2H, ,21222Hr‘q‘ 1.4-1.9(5H m
47 ) 2-% ids were removed by filtration and the filtrate was evaporated. The resulting oil

1-[2-(4- 5} | sSoin 1 one
nycirochi 5 BRARRERY shics OBk AgRRH)aBny i etIRp lichl S 8L e iR ) "o
di ssol vedbtain thettide edmpcind gs paemra\hﬂssm wdsoxagmsma@d%d with 4N

hydr ochl n ethyl acetate roomtenperature, and

d t
stirri ngmgﬁﬁ‘?“heﬁ 31184%@%1#@@@15& ﬁ?(@ 333» 4is1(m2ﬁl)t es. The reaction
m xture a%ggdr,}yx_%? §§&¥I2}BC 7Y bq({%t fJ_r111)3 d the precipitated solids

wer e coI rat i oh. e resilting soli’ds were
2. O5(ddd 2H J=2.2,11.3,11. 3Hz) 1.87-1.80(m,1H), 1.69(br d,2H,J=12.9Hz),

1.64-1.46(m,2H), 1.15(s,9H).

b) 2-[[1-(3,3-Dimethyl-2-oxobutyl)piperidin-4-yljmethyllisoindolin-1-one
hydrochloride

By using the co.mpound obtained in Example 24a (369 mg, 1.12 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
(323 mg, yield: 79%).
Melting point: 239-243°C
IH-NMR(DMSO-de): & 9.73(br s,1H), 7.68(d,1H,J=7.5), 7.61(d,2H), 7.53-7.45(m,1H),
4.64-4.52(m,4H), 3.60-3.21(m,4H), 2.95(br d,2H,J=10,5Hz), 1.97(br s,1H), 1.79(br
d,2H,J=13.5Hz), 1.65-1.52(m,2H), 1.13(s,9H).
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washed with ethyl acetate and then dried under reduced pressure to obtain
white powder (364 ng). The product was recrystallized from ethanol - et hyl
acetate to obtain the title conmpound as colorless solid (246 ng, yield:
419 Melting point: 182-188C. 'H NVR(DVMBO-d6): 9.93(1H brs), 8.0-8.2(2H m,
7.4-7.7(6H, M, 4.9-5.1(2H, M, 4.53(2H,s), 2.9-3.6(6H mM, 1.6-2.2(5H m
Exanpl e 2:

4-B 2-[[1:[2: (4-f henyl ) - 2- oxoet h di n- 4-yl | net hyl
"ol ndol EARRD &5 16 DPabenerp BRIt Ay Weuipdgii-Lone |

3- Brono- £: @gﬂ%y ggégbgogﬁag?,gm%bﬁslt)er 2- Met hyl benzoi c acid ethyl ester
was a

(183mm ropwise to ~alumniumtrichloride (45.7 nmml) and
t hen Br2a{2—M&hbmﬂe)1zy\laﬁxladdied dropwi se. Stirring was continued at room
tenperature for 1 hour, and then the reaction mxture was added with ice

and ethyl acet &Tl\@etbexﬂ@ﬁaﬂa"cl@l{qhél 8t gaﬁ13é mzppbandtriphopganei (@57 me2-56has

e R I G R L T A

renoved byndfnel(unatmp n4. &thﬁoll)&)ﬁﬁfer\i\&scoﬁnﬂg,&ﬁdft’hfeﬁdava’:lﬂ{tdtﬂarre&nﬂéﬁgidfdtﬁré’\/as
separated by silica gel —columm_ chromatography (hexane-ether), i.e.,
3- br ono- 2teE2APrigEfeseinsoliEhle seli we@slte&ove(lgwéﬂ&ratmwnd the solvent was

5- br ono- (%vrr%%% ?ﬁ{%@g&gd\?cgh %r@atsgile.t ey elres(lbe@lir?é( (QI w£g &113_16%% \_mth ethyl acetate

3, 5-di br enzol ¢ "acl est yi el
3- br onp- 2ndnbdiseidiie nalddcwearei ﬁiirﬂtelnybmeséder TIinoWﬁt(vﬁB@haborat& Znéfér (dd J =
7.9, 1.0 69 (dd, J =

H, 4.3% e&gressyr ta@l_hhe tztltggonegourgll_ﬁs pa_:}e 4’911?‘0' 01111.-163, z)leltk 109?4?

rono Bﬂrmkhxégé{%oi 85 %Cdvgzgtnbw's @ﬁég’?@@%%&?ﬁ §)38(3£ g 03 (d J =

Hz,
(g, J = 6.9 Hz, 2.54 (s, 3H) 1.40 (t, J = 6.9 Hz, 3H).

di br onp- 2- net h ben20|c acid e ){ ester: 1H-NWR (CDCls) : S 7.85 (d, J
Hz, )—B,[[17<2813§e%’0xﬂaemylépmrldm)4'y Imethyllipoinflolingl-gney,  DH), 2.57 (s,

1.
b

H) 40 (t,
-( rono- | - o£%| g%?ﬁdgﬁ orﬁg?nffi tﬁh‘%ﬁﬂg?%ﬁr% i & 1rz 1car 81>3y hzgtcgmé)ouﬂ(sll ng
br ono- Qbharatddwhtﬂammjle 1dd568 etghRl1lasinel), ahd ariathylamidex@opL ¢, 2.62 mrhhle title
conpound was imlar edure to those of Exanples |Ib and | c.
1H NVR (t‘fﬁﬁﬁ%‘fﬂﬁ% 8%’(l rmj‘m%?ﬁr&ﬁ) #pgl the th & nyEtyrg wap stlfsefl—&nps‘i"ﬂ) for 2
(dd, J =hSyrsb
5H) . 2. 70&2r§r ?ﬁe 5e%&%n ’ﬁllx?érze(l-?? as %ﬂ.l%v%e‘ﬂ °r1ng°°g% f%ﬁ %eég’?%rét‘gj,a aj‘q:th‘%ﬁ Hz
1.45 (s, didided WitR4 I(ld:qd sdlvenfl @f ethyHzcet@tid)andchexane. The mixture was washed

4- Br ono- 2- er|d|n h i ndol i n-1-one hdrochlorlde By using the
corrpoundwb"ﬁ?t tRE G YL 'Frﬁ?‘i—:‘ é’ogm?‘l%énﬂeﬁ%“%‘lﬂrﬁé‘& epyuth gpuzpted pring. ¢ he

sane manpgy dAed Bra Rafuh dultite! dnsdfiahfe solids were removed by filtration, and the

solvent was evaporated under reduced pressﬁre. The resulting solid was suspended

1
5-br
2.1
4. 36
3, 5-
= 2
3
4
3-

4-
;

and washed in a mixed solvent of diethyl ether and hexane, and solid was dried to
obtain the title compound as colorless solid (524 mg, yield: 71%).

1H-NMR(CDCls): 7.84(1H,d,J=7.2), 7.41-7.53(3H,m), 7.35(1H,dd,J=1.4,7.7),
7.10-7.26(1H,m), 6.83-6.95(2H,m), 4.40(2H,s), 3.80(3H,s), 3.55(2H,s), 8.50(2H,d,J=7.2),
2.91-2.96(2H,m), 1.97-2.06(2H,m), 1.5-1.9(3H,m), 1.8-1.5(2H,m)

c) 2-[[1-(2-Methoxybenzyl)piperidin-4-y1]methyl]isoindolin-1~one hydrochloride

By using the compound obtained in Example 25b (521 mg, 1.49 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f
(470 mg, yield: 82%). '
Melting point: 195-203°C
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"HNVR (DMSO-d6) : 6 8.92 (br s, 1H), 8.64 (br s, 1H), 7.83 (d, J = 9 Hz,
1H, 7.71 (d, J =6 Hz, 1H), 7.48 (dd, J =9, 6 Hz, 1H), 4.45 (s, 2H),
3.45 (d, J =12 Hz, 2H), 3.24 (br d, J =12 Hz, 2H), 2.79 (br g, J = 12
Hz, 2H), 2.06 (m 1H), 1.74 (br d, J = 12 Hz, 2H), 1.37 (br g, J = 12 Hz,
2H). d) 4-Brono-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yl]nethyl]
i soi ndol IH-NMRIBM SBy-d4)s LO\G(TH\BrHomBeumTL (el @), vesh -715 1EXa8D)| 2.1200H AlIestd)t | e
corrpound was obtained by simlar procedures to those of Exarrple | e (yi el d:

57% . HS{QIQ/F? PeDEm), 4.4 4E§2©‘32H(ﬂm 4@4&)4 3§(2¥bm),3.83-3-87(318, ok 3.2tB5 (4,005 (d, J

= 7.8 H, 7.3 , 78 Hz 1H, 7. 11 (t, J=8.6Hz, 2H.
4.3 2 (s ZH?)IEZ(%H; 353 (d. J=7.2 Hz, 2H), 2.96 (br d, J =
11. 4 ,2H) 216(dtJ:114 2.7 He, 2H) 1.84 (m 1H. 1.69 (br d,
J =12 Hg 2, 148 (dg. ) =12, 4 Lz OH)

4- Br ono- Exerpn o 26: AL} 42163 Mﬁtbmp)begylc»&tb@llnmendmpérxlhnmllyqo}n@ﬁmyl -pne

i soi ndol drochl ng the conpound obtained in Exanple
2d, the b?‘%ljocgl%ndeg oﬁpoungia%f%?%belﬁﬁﬁy simlar procedure to those of

Exanpl e a)‘sztﬁbi&pheﬁ.%hym{emalnaglm][am&. 152-154 cC 49 1H-NWVR (DVMBSO-d6) : S
998(brs 1%2 6-8.16 (m 2H),7.84id J=8.1Hz, 1H), 7.72 (d, J =
7.5 Hz A@thomhem—thshylcosoldms g8 (7rhm@|o|)) ang ty@tidampeg (7.8md BB, 56

SN ?f‘ﬁ‘g&fém(szig‘r“%%é? sty dipnsth Wl ST Frdin was spdedwity | -

I soi ndol inRthar@selfbwsd lcBldH ¥ (3cem{, GoRaUIurddricd add@glindbtirring was
4- Br onp- 2- et hyl benzoi ¢ acid nethyl ester 4-Brono-2-nethyl benzoic acid

(4.06 g, cordimuedsit thoaameitensperpsure far ddrodznolhe (e@@tlpm)rmxme vegs) dituted wikhs |
added tr i heat ed under refl ux
for 9 \rllmo%t:ﬂgg%g& ﬁ&%ﬁ\g\ggmehv%age?h?oé%ﬂ dg s mpr u%:cé S%lru élé’gm%aq Shd t he

resi due Wi]ﬁuldlﬂmﬂrbdnametsbllﬂidhyhn&ttheﬁ wﬁﬂﬁ&tﬁi‘éted'ﬁhﬁler gndldtiea@vel | Ui On was
washed with water, an aqueous_ sodi um bi carbonate sol ution, and then with
sat ur at ePragResine, subfade.dringelublessolids grase rempeed b filiration, dhasplvenbwrels wer e

removed ané)ol'{)tteﬁ Qﬁl‘dgﬂredtu%n&i pkyb@uoun?h% r%sm gg(%pm ?tprtlgjtfigg d&yfaé dUC(iod/() .

pressure t tain t

1H NVR( Galhsh: ch?oﬂS(OkHap?hylEﬁyBicetZtﬂR{bueﬂtojébkaﬁ)) the7t138(:éﬂﬂp6lﬂ1dj(ﬁl779g 8.3),
3. 88(3H, s) 2 58(3H,s) b) 4-Brono-2-brononet hyl benzoic acid nethyl ester
By usi ngylteh’e éﬁ‘pound obtained in Exanple 3a (3.83 g, 16.7 mvol), the title

T T e R L e s s AR T a8

t ert - But 07@H,5dT.aN2.83(0Mx)s0i ndol i n- 2-yl met hyl ) pi peri d| ne-| - car boxyl at e

b) 2-[[1-[2-(2-Methoxyphenyl)ethyl]piperidin-4-yllmethyllisoindolin-1-one

The compound obtained in Example 26a (530 mg, 2.30 mmol), the compound
obtained in Example 1d (563 mg, 2.11 mmol), sodium carbonate (553 mg, 5.22 mmol),
and sodium iodide (328 mg, 2.19 mmol) were added to N-methylpyrrolidone (9 ml), and
the mixture was stirred at 80°C for two hours. The reaction mixture was allowed to
cool to room température, and then the mixture was diluted with ethyl acetate. The
mixture was washed with water, an aqueous sodium bicarbonate solution, and the with
saturated brine, and dried over sodium sulfate. Insoluble solids were removed by
filtration, and then the solvent was evaporated under reduced pressure. The
resulting oil was purified by silica gel column chromatography
(dichloromethane-methanol) to obtain the title compound as yellow oil (544 mg, yield:
71%).
1H-NMR(CDCls): 7.85(1H,d,J=17.5), 7.42-7.54(3H,m), 7.12-7.18(2H,m), 6.82-6.90(2H,m),
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By using the conpound obtained in Exanple 3b (5.70 g), the title conpound
was obtained as white solid by simlar procedures to those of Exanple Ic.
(3.04 g, yield: 449%. 1HNWR(CDCl13): 7.69-7.73(1H nm, 7.59-7.62(2H m,
4.39(2H,s), 4.0-4.2(2H M, 3.4-3.6(2H M, 2.5-2.7(2H M, 1.8-2.0(1H m,
1.5-1.7(2H, M), 1.45(9H,s), 1.1-1.3(2H nm d)

5- Br ono- 2:4Q(218), i3d$Ii3H—,syJ mzmq a,iJsoizr)dDb'l-m Oe(mmnmzdmoz.bbmﬂdﬁ By using the
conmpound obtained in 22 the title conpound
was obt aPrd- ﬁg(zﬁmﬁnt)»el %%’Izr%(%?n%ﬁ Pnel bc|9?3d1 Gb)eélérjeé( Hhmhose of Exanple 1d 50
1.86 g (yield: 73%. 1H NVR(DMSO d6): 8.96(1H, brs), 8.68(1H, brs),
7.89(1H,s), 7.69(1H,d,J=8.2), 7.61(1H,d,J=8.2), 4.50(2H, s),

3. 42( 2H, d) 2-H1-[2)(2-MethoRyptetlyl)8dhyl Pifer?diR{Ly1 Ak thyl ks dAndol - 11dn8) ,
1618(2Hn) 1214(2Hrr) e)

5- Br ono- ‘111[°£ fepides- f | uor ophenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] net hyl ] i soi ndol

0 Loone By UB) UG\ SORANNE B AR B 9B Lo PR un Zpd )

the title conpo |ned as pa e 'ye st m1ar "procedures

to t hosecaip&:mnwheobda&xe(d7ﬁ7me y¥iled doli® BYsimildd PPRe Gk 89 thdde Qf Bxdmdtd M),
7.68-7. 725 , 7.58-7.62(2H m, 7.08-7.15(2H, m, 4.38(2Hs), 3.73(2H,s),
3. 49( 2H, &t ﬂ?mz)mkds&l%)mzH n, 2.0-2.2(2H,n), 1.6-1.9(3H m,

1.35-1.5
5- Br ono- %éﬁqg Fél)nhzqal %zorn%phenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] et hyl ]

i soi ndol im—NlMR(BMSQLdJ)DWBaJH des)Bg/ eaeumg J&ne;)cnapawaiznbhnl7M7 5B(1IEKapl e
3e (727 title was obtained as colorless solid

1,63 mol

by siml gqsp%%‘é,@&n;gsﬁ) %%n%%%wf 151G Pb317\938735§Hn'B) 3/1-8166Hgoby . Mel ting
i 2 b 8.0-8. 2( 2H, 7.90( 1H,

?O;gzm 85 gé&%wy%%ﬁ %‘961)% 93(%‘}‘]": 7r§%2H m, 5. (()-5. 2)(2H, n'),( °)

4.53(2H,s), 3336(4H , 2.9-3.1(2H mM, 2.0-2.2(1H M, 1.5-1.9(4H m
Exanpl e 4 6- Br ono lg

1-[ 2- (4- F%Plfp?»?er?yql) @@kmem@nny‘bwbmhal)rﬁomdﬂlwmhydnoch@eﬂdﬁdol i n-1-one
hydr ochl g 31@1 e i) Table 1) a) tert-Butyl

4- (6- brom)- -ox0| soi ndol 1 n-2-yl net hyl ) pi peri di ne-1 -carboxyl ate By using

5- br ono- @) 2A1-Bghbpiperidimdrydmethyl)isciaddin-abinai ned in Exanple 2a, the title
conpound was ,?t ai ned by simlar gocedures to those of Exanples Ib and 1c
(vield: 5299. 1he Rk compeyad wasgblaiged by similar progedyres pophosy OG@XeaweJ =
8.0, 1.8g4¢vidill) 80%)32 (d, J = 8.0 Hz, 1H), 4.36 (s, 2H), 4.10 (m 2H),
3.48 (m 2H§, 2.69 (br t, J = 12 Hz, 2H), 1.93 (m 1H), 1.64 (br d, J = 12
Hz, 2|—|),1HN4MR((§DC9H) 5 11. 84 (d,dogs 75 Hz,1PHB,7.41-A.54Am, 3H)), 7.20-7.30 (m, 5H),

4.39 (s, 2H), 3.50 (d, J = 6.6 Hz, 2H), 3.49 (s, 2H), 2.88 (br d, J = 12 Hz, 2H), 1.96 (dt, J
= 11.7, 2.4 Hz, 2H), 1.79 (m, 1H), 1.66 (br d, J = 12 Hz, 2H), 1.41 (dq, J = 11.7, 3.6 Hz,
2H).

b) 2-(1-Benzylpiperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 27a, the title compound was
obtained by similar procedures to those of Example 1f (yield: 85%).
Melting point: 222-229°C
'H-NMR (DMSO-de): & 13.50 (br s, 1H), 7.57-7.60 (m, 4H), 7.46-7.51 (m, 4H), 4.50 (s,
2H), 4.23-4.41 (m, 2H), 3.40-3.65 (m, 2H), 2.79-3.34 (m, 4H), 1.96 (m, 1H), 1.78 (m, 2H),
1.56 (m, 2H).

Example 28: 2-[[1-(4-Fluorobenzyl)piperidin-4-yl]Jmethyllisoindolin-1-one
hydrochloride (Compound 186 in Table 1)
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51 b) 6-Brono-2-(piperidin-4-ylnmet hyl )i soi ndolin-1-one hydrochl ori de By
usi ng the conpound obtained in Exanple 4a, the title conpound was obtai ned
by simlar procedures to those of Exanple Id (yield: 96% . 1H NVR ( DMSO d6)
: $890 (br s, 1H), 8.61 (br s, 1H, 7.78-7.81 (m 2H), 7.60 (d, J = 8.8
Hz, 1H), 4.48 (s, 2H), 3.43 (d, J = 7.4 Hz, 2H), 3.24 (br d, J = 12 Hz,
]2-H?37 (2 88) fJP[‘rjl(‘4Flu&ro‘Be$2ylH¥ipe1)aﬂ'i)nr4-g’l]gﬂetﬁﬂlhs&ﬂﬂ)iohﬁ-l?&xe( br d, J =12 Hz, 2H),
br q, =
6- Br ono- 2- [ [ 1- The titlefdommonpt avagl opt@ined betsimilppppesed uites-td-thogerndt hyl ] i soi ndol

in-1-one, B i i ghpound obtai ned in Exanple 4b, the title conpound
was obt aPﬁ%%‘ E‘%sgqﬁﬁep’g 49 ‘{Tgcedures to those of Exanple le (yield: 93%.

1H-NMR (Qﬁl@ﬂl\'z}h (CD‘E:I@ 05 'fﬂ(&'d) 715 R, 1(H*) 7~112=7 33&11"@H) 17"!}6 (n? ﬁﬁz%%ﬁ% =

8.1, 1.8 36

(s. 2H), :svzzlz(légn st;o (g 280, 3.80 @3 =18 Bat i), 234;5 (2280, 7.86 Gk 3 = 13
gtl)') ii §§q94 (jit Ijlngz 2§I§I .tgﬂ) ::%0 (md)ﬁl?) {6 B g =128, OB, flaolaq 42 M2

6- Brono- 22 [{ HZLQH(4 f | uor ophenyl ) - 2- oxoet hyl ] pi pe
ridin-4-yl ] met hyl ] i soi ndol i n-1 -one hydrochl ori de By using the conmpound
obtained in Exanple 4c, the title conpound was obtained by simlar

rocedur gs t se f e.if ield:. 72 oi 187-193 C
P NVR (%\%‘Eﬁa‘é “°%°%§“53?‘tng?“§m .‘z&ﬁmeéh:éw@i%l"cwﬁf doeorige g (m 2H),
7.60 (d, J = By @sﬁ% th@"&)mpZuﬁ o“a;me]d mﬁxﬁn ,28%H);he ﬁtl@%bépggn& WasZH)
4.51 (s, 55 (m 2.03 (m . . Exanpl e
5. 4, Dptﬁpumibz E[lfnilanlrQ&Pdﬂr@ﬁoﬁOcﬂbhm?ﬁ Exaznnlﬁdé't(mlq ;&%@rl d| n- 4 yI ] met hyl ]

- i50| nd tm ggﬁ Mdé&c; | ori de (Conmpound 6 in Table 1) a) tert-Butyl
4- (4, 6-di oxol'sol ndol i n-2-yl net hyl ) pi peri di ne-1 -carboxyl ate By using

3, 5-di br&mNMRrrBMsfd)menzm €0.301(6k SLIH)L 789t'EE9 Oh! BHNEN50 (in XAN.EL @3J = d he
title corrpound was obtai ned by sim|lar procedures to those of Exanpl es |b

and | ¢ Hyi 2HY 44969 2H) 4. R {IGDCRE), 8.43-5.66 m( 8H),2.27-8,% (a, 4HDH) ,967m82 ( d,

2.70 (b 0 S8R i 33%22‘591%&?%#? $R =Pyt (& 3 20,7 [ 2

12 Hz, 2H), 1.45
(s, 9H, 125(dq,J:12 4 Hz, 52 b)
4, 6- Di br ono- 2- (pi peridin-4-yl rrethyl)lsm ndol i n- 1- one hydrochl ori de By using

the conpByemplsA%i2riEt(3-(4-Elaorpplengyethyilpipenidia- %mﬂmmbdllmadolubtlmmed by
simlar 0 thos ld (yield: 1009 . H-NI\/R(DIVISOdS)
5 8.87 (ﬁ&%aﬁ§ﬁ§§ @“BB“{%‘FI% 1%%@&?43 (s, 2H), 3.44 (d, J =.7.5 Hz,

2H), 3. 24y 4-fin-[d.(4-Flaorbphbiyl)ethyllpiperiQir- @fyl}inetﬁyﬁlsl)ﬁldwﬁn Rble 2 06 (m 1H),

1.74 (br d, J = 12 Hz, 2H), 1.36 (br_g, J = 12 Hz,
The title compound was obtained by similar procedures to those of Example
26b (yield: 27%).
1H-NMR (CDCls): 6 7.85(d,dJ =7.8 Hz, 1H), 7.43-7.54 (m, 3H), 7.15 (m, 2H), 6.96 (t, J
= 8.4 Hz, 2H), 4.42 (s, 2H), 3.52 (d, J = 7.2 Hz, 2H), 2.99 (br d, J = 12 Hz, 2H), 2.77 (m,
2H), 2.55 (m, 2H), 2.02 (t, J = 11 Hz, 2H), 1.83 (m, 1H), 1.73 (br d, J = 12 Hz, 2H), 1.40

(dq, J =12, 4 Hz, 2H).

b) 2-[[1-[2-(4-Fluorophenyl)ethyl]piperidin-4-yllmethyllisoindolin-1-one hydrochloride
By using the compound obtained in Example 29a, the title compound was

obtained by similar procedures to those of Example 1f (yield: 48%).

Melting point: 280-237°C

1H-NMR (DMSO-de¢): 6 10.06 (br s, 1H), 7.69 (d, J = 7.5 Hz, 1H), 7.61-7.62 (m, 2H),

7.51 (m, 1H), 7.32 (m, 2H), 7.18 (t, J = 8.7 Hz, 2H), 4.52 (s, 2H), 3.54-3.60 (m, 2H),

3.42-3.46 (m, 2H), 2.86-3.34 (m, 6H), 2.86 (m, 1H), 1.83 (brd, J = 12 Hz, 2H), 1.54 (br q,

78



c) 4,6-D brono-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl] pi pe
ridin-4-yl]nethyl]isoindolin 1-one By using the conpound obtai ned in
Exanpl e 5b, the title conpound was obtained by simlar procedures to those
of Exanple le (yield: 83%. "HNWR (CDC13) : S8.07 (m 2H), 7.92 (d, J =
1.4 Hz, 1H), 7.81 (d, J = 1.4 Hz, 1H), 7.60 (t, J = 8.6 Hz, 2H), 4.28 (s,
2H), 3.73=x H2HH).3.51 (d, J = 7.3 Hz, 2H), 2.97 (br d, J = 12 Hz, 2H),
2.16 (br t, J = 12 Hz 2H) 1.83 (m 1H), 1.68 (br d, J = 12 Hz, 2H), 1.47
(dq, J =12, 3 Hz,

4, 6-Di br ' rophen di.n- 4-yl ] met hyl ]
i soi ndol ?%?mﬁreg)gn% 2%1 %‘Foﬂ '.?R Xﬁ%laplae'il L ‘gﬁ%&ﬁﬁﬁ]ﬁ gglﬁlé'c}'? Exanpl e
5c, the hydﬂoehleﬁﬁpogmpu@sd 15)3)1@'['{@@ ipy simlar procedures to those of
Exarrple if {P]/.Ie|d 77% . Melting point: 186-190 ClH—NI\/R(DI\/SOdG) . S

10. 03 (b®) & ﬂﬁoPhe@ybé-osowprlmﬂ)dmﬁs&hn(tbyllmq)ndohwm J=8.7 H,
2H), 5.04-5. 1%!&{&11;1%'_'})%%311@@ év(a zfpél_?}%(% gyﬁgfx?ar progzgaurels_bté those80f Erpam]ﬁw

1.58-1.91 (m
1-[ 2- (4- 261iGr61phe1vy). ) - 2 oxoet hyl ] pi peridi n-4-yl]nmethyl] - isoindolin-I-one

hydr ochl ari de_( Co 10 in Table 1) L 3- Fl uor o- 2- net hyl benzoi ¢ acid
et hyl esti&NME @9&\)13 217 %F%Jzﬁ@tﬂy,l%% Zbc(dadi7-2 3D lgi/) TA2985%fm! ), the

Lhose 8?5%8“% 98 A 280 A0, 0 B e B A0 T AR R

wi t hout ZHy, |2fsz:(a;.lerv4513 bH)Zz&c&fpmetlhw -1.8HZl 2HY,0bena] tHRAld @tlayl =est er
By using the conpound obtained in Exanple 6a (1 31 g), the title conpound
was obt alh8a 8).det®(dgel| D2 Hzp8HEi m | ar procedures to those of Exanple
b (2.01 g). The product was used in the next reaction w thout
purification. c) tert-Butyl

4- [ (4- f | bd@-HL 4B Rtibali-8-okopid@yHBipy Fided-B34] Inpd te1]isdinERlih- L aidRydrodhieriBY USi Ng
the conpound obtained in Exanple 6b (1.57 g), the title conpound was
obt ai ned as coﬁ’!bP?lé‘§§h§6?1PH°‘H}d %krtﬁﬂeérm @@weﬁ@s, the ﬁlﬂes@nmur@mw e 1c

T A B S S B AL 1 s,

i 11(br MeRbhglpdint: D45)261T 50(br 2H.9%6. 3K, 2.70(br
dd, 2H, J= 12 98-1 l 7-1.62
1.35-1. 19¢ MDMOQQFI @01‘%3@ t(l'pﬁlﬁ )i & Fi(ﬁwllfrﬁ(aﬁm'h'VH;Hé»oﬁ Si?ﬁ!ll_xl) one

h d hi 82
ol 3 B UEET dotn SROPE AT WAL W0 D ol 30RO oy 187 e for
pr ocedurda,s] + A 2tHw 281)pt .5 EXng) =112 Hz, 2H).

Example 81: 2-[[1-[4-(4-Fluorophenyl)-4-oxobutyl]piperidin-4-yllmethyllisoindolin-
1-one hydrochloride (Compound 166 in Table 1)
a) 2-[[1-[4-(4-Fluorophenyl)-4-oxobutyllpiperidin-4-yllmethyllisoindolin-1-one

The title compound was obtained by similar procedures to those of Example
26b.
IH-NMR (CDCls): & 8.00 (m, 2H), 7.85 (d, J = 7.5 Hz, 1H), 7.42-7.54 (m, 3H), 7.12 (t, J
= 8.4 Hz, 2H), 4.40 (s, 2H), 3.48 (d, J = 7.2 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 2.90 (brd, J
= 12 Hz, 2H), 2.39 (t, J = 7.2 Hz, 2H), 1.90-1.97 (m, 4H), 1.78 (m, 1H), 1.66 (brd, J = 12
Hz, 2H), 1.32 (dq, J = 12, 4 Hz, 2H).

b) 2-[[1-[4-(4-Fluorophenyl)-4-oxobutyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 31a, the title compound was
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(1.27 g, yield: 93%. 1H NVR(DVSO-d(0 : S 8.91(br s,1H), 8.65(br s, 1H),
7.60-7.42(m 3H), 4.60(s;2H), 3.44(d,2H,J=7.5Hz), 3.24(br d, 2H, J=12.6Hz),
2.79(br dd, 2H,J=23.3,12.2Hz), 2.08-1.99(m 1H), 1.74(br d, 2H, J=12. 3Hz),
1.45-1.31(m 2H). e)

4-Fl uoro-2-[[1-[2-(4-fluorophenyl)-2-oxoet hyl ] pi peridin-4-yl] nethyl

] i soi ndobbtaihedisyesinBlariymogl urbetcthvpe shBExonpRi 1T8dieldt %Pl e 6d (1. 27 g,

4. 46 mmh&e the title corggound was obtai ned as pale brown solid by simlar
pr ocedur Mel4iBE PABL I B 1¥WGnpl e 1 e (1.52g, yield: 89%. 1H NVR(CDCla) : S

8.10-8.0 HoJ=7, :

7.21(dd, gﬁrﬁ]ﬁ?‘é’%s@%f b 9%7((3 %H‘J &’g(“; %{ﬁé@‘éﬁd 5748 Byq s,
iH)71 15§g$921-53191 ﬂﬁi)? 5 12(nd) GI(HDY, 7882, I=88 HHZQ)H) 2,549 21953 085-268 (m, 10H),
4- Fl uor ol %9[%52512 ?H)’fll %?baphérryH%l?I@akfée% AY Kha,plr i18iHe, 25)) | net hy| |

i soi ndolin-1-one hydrochloride 54 By using the conpound obtained in
Exanpl e 6e (500 ng, 1.30 mmol ), the title conpound was obtai ned as

col or | esExampla3h - 11244 Flpropkshyl a6 )éthyllppeeidol-4 I RAThS1 i doindofiBd1 -0Be
yi el d: 89%%5. Mel ti n point; 177-196C 'H NVR(DMSO-d6) : S 9.92(br s, 1H),
8. 16- 8. 0BY °2‘|4Prld?( ompoung A0& i Taldedd- 5. 01(m 2H), 4.63(s, 2H)

3. 56- 3. 4§{ {n(ffﬁ)hiorge%{@{y)q fldrdpadegbz) . 2. 09-2.06(m 1H), 1.91- 1. 62(m 4H) .

Exanpl e 7

6- Fl uor o- 2- [ [ 14{FPudréphénod BpRenybl) add Axetbrvy-bpimedthaha -4 himia@s hykd -
i soi ndol | n-1-one hydrochl orij der’égo ound 8 in Table 1) a)
5- FI uor 0985Eehin pekons d8aeth ution wes pjdegswith potassium carbonate (12.5

51101 o bR P AP0 B T Bk FREshbhb 1o GRTPHAS Vs

obtai ned as co y simlar procedures ose

(1. 01 g)temperaprrecdmdtthendsiltesed] iThd fikrateXtas' @acsribatediandate rwaué waat i on.

b) 2- Brom)rqaﬁ | -5-fl uoroben20| c acid nethyl ester By using the conmpound
Pyt é

obt ai ned Fetlicagsl cgymnghromatography Rexgnp/sthid ac?\?&ée)dibt"m%édhwlﬂe

simlar g;ngxg:&qtdr 14.031bfjose of Exanple |b (1.57 g). The product was used
in the next reac??eonchv&/phout purification. c) tert-Butyl

4- (6-f | UH-NMRELDIADT N dl.021¢t2d v 81e Hy I H) 087 (18] 218), - Xoe(tabx 5l site, BY), 880Ny

t he corrpouid obg_f glg in Exanple 7b (1.57 g), the title conpound was

obt ai nedad =P solid by simlar procedures to those of Exanple 1c
(1.13g, yield: 57%. 1H NVMR(CDC1l3): 7.50-7.54(1H m, 7.38-7.43(1H m,
7.20-7.28(1H, ), 4.38(2H,s), 4.0-4.2(2H,n), 3.4-3.6(2H M, 2.6-2.8(2H m,
1. 8- 2. O(WDr2-EfL;[214 BrldorspReDyIPxy) dth/DlpBddridin-4-yl Imethyllisoindolin-1-one

By using the cbmpound obtained in Example 32a, the title compound was
obtained by similar procedures to those of Example 26b (yield: 61%).
1H-NMR (CDCls): 6 7.85(d, d = 7.2 Hz, 1H), 7.42-7.54 (m, 3H), 6.93 (t, J = 9 Hz, 2H),
6.83 (m, 2H), 4.41 (s, 2H), 4.05 (t, J = 6.0 Hz, 2H), 3.51 (d, J = 7.2 Hz, 2H), 3.00 (br d, J
= 12 Hz, 2H), 2.78 (t, J = 6.0 Hz, 2H), 2.11 (dt, J = 11.7, 2.1 Hz, 2H), 1.81 (m, 1H), 1.69
(m, 2H), 1.48 (dq, J = 12.0, 3.6 Hz, 2H).

¢) 2-[[1-[2-(4-Fluorophenyloxy)ethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 32b, the title compound was
obtained by similar procedures to those of Example 1f (yield: 56%).
Melting point: 198-204°C
IH-NMR (DMSO-de): 6 10.28 (br s, 1H), 7.68 (d, J = 7.5 Hz, 1H), 7.60-7.62 (m, 2H),
7.50 (m, 1H), 7.16 (m, 2H), 7.02 (m, 2H), 4.51 (s, 2H), 4.36 (s, 2H), 2.96-3.61 (m, 8H),
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1.1-1.3(2H, M d) 6-Fl uoro-2-(piperidin-4-ylmethyl)isoindolin-1-one

hydr ochl ori de By using the conmpound obtained in Exanple 7c (1.09 g, 3.13
mmol ), the title conpound was obtained as colorless solid by simlar
procedures to those of Exanmple 1d (722 ng, yield: 81%. 'H NVR(DVSO d6):
- 8.73(1H,brs), 8.46(IH brs), 7.63-7.69(I1H M, 7.43-7.49(2H,nm, 55

4. 48(2H, 399 (8,44)2HBA (35 2H3,)1.68 (th; 3HR(2H, M), 2.7-2.9(2H, M, 1.9-2.1(1H m,
1.6-1.8(2H m, 1.2-1.4(2H nm e)

6- Fl uoro-2-[[1-[ 2- (4-fl uorophenyl)-2-oxoet hyl ] pi peri di n-4-yl] et hyl ]

2°53 moE R PR b SN e FAR A RPL AR B TR, Mabalif B | o

pr ocedurhsdxtoohlbhdséCohpEmdmlﬁam Tebled62ny, yi el d 78% .. ' H NMR(CDC13):
8. 04- 8. 10( 2H Egh 7. 49- 53§1H M, 7.37-7.41(1Hn), 7.22-7.26(1H 1),
7.08-7. 18\ &f$- 1°r395°$'(m>'2: : l@rq@(ﬂzr%) 3. 50(2H d, J= 7 3) 2.9-3.0(2H, M,

2.0-2.2(2H,
6- FI uor(()- 2- n 1’!“%?21-71 l%f- ?{q’%gkrng%ﬁvg%y?}égz ']1 | 5%‘% S.QOSF]OfEtxﬁmlp]ll soi ndo
Iin 1- on&2a byeldo84thbhbri de By using the corrpound obt ai ned in Exanple 7e (762

ng, 1.98 tl bt d | orl | i
S ar SrOREhPBETYG ¢ 1osefiof o g%mwgﬁ),ﬁes%ggzggs i b 15, Wb R g

t: 1933 Hato 9)/5,9 : 9.96(1H,b 8. 2( 2H,

QOIGZ 7. 7%(1H -4 7. %5( H,'gg)' 5.0-\53. 2(2rH,S)m), 4. 52(2|(4, s)?)3.4-3. 6(4H m,
3.9-4.1(2H, ), 1.9-2.1(1H ), 1.5-1.9(4H m) Exanple 8:

5 ChI 2- -[2-(4-fl h | 2- hyl d | t hyl
501 ndol PRk rroehPenpaertesHeRmt A Yt isoindots Eong | |
4-chl or o- 2- rret@yhpﬁpztﬁ@tc&nﬁxummnﬁd&wﬂa% e%g?ﬂo 12 Qi @g%adgﬁoo my,

1.76 mmol ), the tit conpound was obtalned as c riess s y simlar
procedurd&atrmdtﬂycmmlai' pExcdples tBathos(e3df7Exu3:)ple12Ieb (piebtiyets)was used in the

t ificat t hy b t hyl - 4-chl b t
By usi no i hOTRLEREG Diad HEd = FOma el oy, o Ghdt i 1 pé"é&?ﬁ%ﬁ"ﬁ ©
was obt ag, aﬁqlmaﬁnpad £1 by oW, Pk (mr Sk @ﬁ@rzrw 9G3qHr £ %Qnﬁfheﬁ? Doy ey e 10

(494 ny). e product was used in the next’ reaction w thout pur| cétlon
c) tert- Bmzﬁz 2H), 2.49 (t, J = 7.4 Hz, 2H), 1.90-1.99 (m, 4H), 1.81 (m, 1H), 1.70 (m, 2H), 141

4-[(5-chlor ne) - 2-yl met hyl | pi peri di ne-|-carboxyl ate 56 By
using th gnp@l]ﬂ% %)H]za%#gd in Exanple 8b (490 nyg), the title conpound was
obt ai ned as pale brown solid by simlar procedures to those of Exanple 1c
(375nyg,

c) 2-[[1-[3-(4-Fluorophenyloxy)propyllpiperidin-4-yllmethyllisoindolin-1-one

hydrochloride

By using the compound obtained in Example 33b, the title compound was
obtained by similar procedures to those of Example 1f (yield: 43%).
Melting point: 164°C
'H-NMR (DMSO-de): & 10.14 (br s, 1H), 7.69 (d, J = 7.5 Hz, 1H), 7.61-7.62 (m, 2H),
7.51 (m, 1H), 7.13 (t, J = 8.7 Hz, 2H), 6.95 (m, 2H), 4.51 (s, 2H), 4.02 (t, J = 6 Hz, 2H),
2.85-3.64 (m, 6H), 2.16 (m, 2H), 1.99 (m, 1H), 1.80 (br d, J = 12 Hz, 2H), 1.56 (brq, J =
12 Hz, 2H).

Example 34: 2-[[1-[4-(4-Fluorophenyloxy)butyl]piperidin-4-yl]m‘ethyl]isoindolin-1-one
hydrochloride (Compound 226 in Table 1)
a) 1-(4-Chlorobutyloxy)-4-fluorobenzene

The title compound was obtained by similar procedures to those of Example

32a (yield: 97%).
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yield: 58%. 1HNVR(CDCla) : 6 7.77(d, 1H J=8.7Hz), 7.48-7.44(m2H),
4.39(s,2H), 4.11(br s,2H), 3.49(br s,2H), 2.69(br dd, 2H, J=12. 2, 12. 2Hz),
1.97-1.89(m 1H), 1.66-1.62(m2H), 1.45(s, 9H), 1.31-1.18(m2H). d)

5- Chl oro- 2- (pi peridi n-4-yl met hyl )i soi ndol i n-1-one hydrochl ori de By using

t he conpound obtained in Exanple 8c (370 ng, 1.01 nmol), the title
conpound HENMBACDIClex &s6.96/(Ql€83 BAI2H), &2 tmRHAIS. 96 ac .8 312 oHY e of
Exanpl e 1d(211 ield:. gquantitative). 1H NVR(DVSO- d6) : 6 9.08(br s, 1H),
8.81(br & flﬁ')”%@é%‘s) 148P- 199 fmgdHN J=8. OHz), 7.60(dd, 1H, J=8.1, 1. 6Hz)
4.56(s, 2H) 3.48(d, 2H, J=7.4Hz), 3.29(br d, 2H,J=12.6Hz), 2.85(br

dd, 2H, J=23. 0, 12. OHz), 2.10-2.02(m 1H), 1. 78( br d, 2H, J=12. 8Hz),

1.51-1. 35{ 23[P)4-(4eFluorophenyloxy)butyllpiperidin- -4-yllmethyl]isoindolin-1-one
5-Chloro-2-[[1-[2-(4-fluor ophenbeL’éZ oxoet hyl ] pi peri di n-4-yl ] nmethyl]isoindo

lin-1-one By BEispathe cmpssndabinined inclxamp %ﬂmpltbe Btle(coDPovnd Was68

{“g‘)'t %osegﬁtf tn%(d %@Mﬁ?%?%e@%%o{);@'e ggf%%, o %rbsl\(lcr‘()/{:??% si m I ar procedures

8. 07(dd, zmwma(@,rml@Hze) 785 Ycﬁ(& 115 Ht91H3Hz)42 7.53 éﬂ,(SiH?HQF@ Jtlsia)s Hz, 2H),
7.12(dd, 2H, J=8. 7 3.49(d, 2H, J=7. 2Hz) |

2. 96( br égirﬁmJ Fﬁ ‘1114&)(8 22H)1§=92 (!uT(m6 32ﬂ7 21*&) §4ﬁ01sz7:7(=rﬁ z, 2H), $88 hr d, J
d, 2H J=12.16 Y4 I?

. onl or o2y 2[@ ?%ijfﬂ%r?p k3 9%903X(85tthJ| ]12 Hg, 2H), 1.62-1.82 (m, TH), 1.40
ridin-4-dq, dﬁh&lﬂHsmHﬁol in- 1-one hydr ochl ori de By using the conmpound
obtained in Exanple 8e (213 ng, 0.53 mmol ), the title conpound was
obtained as colorless solid by simlar procedures to those of Exanple If

155 M LA e S DB 0y ©
1H, J=9. 3hfrdrocHlodidedd, 2H, J=8. 8 7Hz), 5.10-5. 03(m 2H), 57 4. 54(s 2H)

3.55-3.40(m 4H), 3.08-3.00( 2.09- 1, 99( &;% 1.86-1.61(m 4H). Exanple
9: 5-Methyl ox YE‘S’["Fl“hFQmE‘N‘FNJa'P@M@x@Hﬁ hihg Bilpeemapypdiwgs | net hyl

]- isoin I Y/ K 1) a)

4Nty e B B Al bt HRBHIRE S 8%

4- bronD-MehfmmyMbemzkﬁaI&s“(@ 19.0 nmmol ) was dissolved in dinethylformamn de
(2.7 m) I, (1.1 nl), and_the solution was heated at 80 C and

t hen addg'gﬂwgﬁbgﬁﬁg'de)(l 691979%“)’ 8, AfDef 68t ¢ § Frigd Wits 1HNE- BT @12, hour s
under he rL 0 Th re was
addod i oh o AR I NP0 4BT 20006 8 ch UL RORENTH BB T NG Bt G
four tin281s8i.6h(m, 8H) 1 99 (m, 1H), 1.70-1.81 (m, 6H), 1.55 (m, 2H).

Example 35: 2-[[1-(1-Benzofuran-2-ylmethyl)piperidin-4-yllmethyllisoindolin-1-one
hydrochloride (Compound 236 in Table 1)
a) 1-Benzofuran-2-ylmethanol

Lithium aluminium hydride (467 mg, 12.3 mmol) was suspended in diethyl
ether and the suspension was heated under reflux. The suspension was added
dropwise with 1-benzofurane-2-carboxylic acid (2.00 g, 12.3 mmol), dissolved in
tetrahydrofuran (10ml) and further heated under reflux for 20 minutes. The reaction
mixture was cooled to 0°C, and then added with water (0.8ml) and stirred at the same
temperature for 30 minutes. Insoluble solids were removed by filtration using Celite,
and then the solvent was evaporated under reduced pressure to obtain the title
compound as yellow oil (1.72 g, yield: 94%).
'H-NMR(CDCls): 7.54-7.58(1H,m), 7.45-7.49(1H,m), 7.19-7.32(2H,m), 6.67(1H,s),
4.78(2H,d,J=4.5), 1.94(1H,brs) |
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wat er, an aqueous sodi um bi carbonate solution, and then with saturated
brine, and dried over sodiumsulfated. The drying agent was renoved by
filtration and the filtrate was concentrated to give the title conpound.
"HNWMR (CDC13): S 7.93 (d, J = 9.3 Hz, 1H), 6.72-6.76 (m 2H), 3.86 (s,
3H), 3.84 (s, 3H), 2.60 (s, 3H). b) tert-Butyl

4- (5- met hyl oxy- 1- oxoi soi ndol i n-2-yl met hyl ) pi peri di ne- 1- car boxyl ate By
using the corrpound obtained in Exanple 9a, the title conpound was obtained
by si mi | Bt 25hderometly-1-benaofizrancf Exanples Ib and lc (yield: 40% ' H NVR

CDCla S 7 7 .p. 93
(0 3L 21 (B ety Subolka ghidnefinBeiifls 550y e, v mfon, S el

2H), 2. eeoxﬂwuxid, wds sbththedhy sidtidar pro@Autés tolthbse df BRarhPle Wa (1.17g1diel®. 2H),
. 1.45 (s, I—.j),124(dq,J=12 4 Hz, 2H). c)

5- Met hyl 8%9%%- (pi peri di n- 4-yl met hyl )i soi ndol i n- 1- one hydrochl ori de By using
the co tIe bt ai ned b
i ar BrooaRty ooz ¥R SRR, dgr LB b r BRTRGHRS: 7%%3?% ( DNBO- 6) -
S 9.13 (br s, 1H) 886(brs 1,757 (4 9 =8 4 . 7.15 (d, I =

2.2 W, 1) (dd, J = 8.6, 2.2 Hz, 1 443(5,2H) 383(s 3H) |
3 39 d ¢) L[11123_3enp@furgp.f)‘z-yl@eglzylempeladmjbg ]mth-yzl]mgpq)iohg-l?@e( br g, J = 12

Hz, 2H§ 1.98 ﬁ%sfh‘é‘)the jcmm)mgp& oﬁltau‘zed in lézarkgle 3?5|B|)(53g'mg, 3(ﬁrmgiol) and Ehz ez,

2H) .

5- Met hy | eotypddenld] dbtided 4n Fixeoipdo be (Y83 mg; 29eehhy])] et dbmpdund waet hyl ] i soi
ndol in 1-one 58 By using the corrpound obtained in Exanple 9¢c, the title

conmpoundoRtgined iy similkea prgcednrgs torth ?%%fe@m%let?ébt(ﬁb@@goﬂle@(aﬁ%)e le (yield:

84% { 11 (t J
Wﬁfﬁ@gég?g ﬂ%HgtﬁJ e 4% 7%%5?{&:&) 7318"9%8(?51'%& el e

. 34 (s, 439{)2,H8) BBS(EH sj:’;H)50(3H7dl,J(=69) 29%-3.08(2H,n{)(12.03-F12(28 &y, 2H), 2 95

(br d, J. = 12 15 (dt, J = 11.7, 2.4 Hz, 2H), 1.80 (m 1H), 1.67

(br d, J1& 11%3%m>2#~&16£2ﬂenqu, J =12, 4 Hz, 2H). )

5- NEthyI oxy-2-[[1-[2-(4-flu orophenyl)-2-oxoet hyl ] pi pe

ridin-4-yl]methyl]isoindolin- 1-one hydrochl oride By using the conpound

obt ai nedd) m[[&xamﬂmomanmhﬂmdthmpip@mmwlJmhylmmuand-1b<ynesi m | ar

procedures 01})1 se of Exanple if (yield: 65%. I\/blti ng point: 205- 214C

H—NNR (exdseshienides 10 07 (br s, 1H), 8.06-8.16 (m 2H), 7.59 (d, J 84

Hz, 7.47 A

E 65 1 (m Bz*—ohm tg?g‘(‘%p%ﬁm’s”%ﬁ E’gas‘%ﬂ)y%ﬁ FPdetl 7?‘3 m%ﬁf o) (m

1H), 1. 68tld c8Apound Wi obEXﬁEfbhecol&:less solid by similar procedures to those of

5- Cyano-2- fl uor I ) - 2- oxoet hyl | pi peri di n-4-yl Jnethyl ] -

i SOi ndolﬁﬁ‘fl’glj’]@r?é %%F’@cme (Corrpound 21 in Table 1) a)

4- Cyano- Ml WdiRep8iL saci d met hyl ester
'H-NMR(DMSO-de): 10.7(1H,brs), 7.58-7.75(5H,m), 7.80-7.51(3H,m), 7.21-7.25(1H,m),
4.56-4.72(2H,m), 4.47-4.51(2H,m), 3.2-3.7(4H,m), 2.8-3.0(2H,m), 1.6-2.2(3H,m),
1.4-1.6(2H,m)

Example 36: 2-[[1-[2-(Indol-3-yl)ethyl]lpiperidin-4-yllmethyllisoindolin-1-one 1/2-
fumarate (Compound 241 in Table 1) |
a) 2-(Indol-3-yl)ethyl methanesulfonate

By using 3-indolethanol (2.01 g, 12.5 mmol), the title compound was obtained
as brown oil by similar procedures to those of Example 26a (3.10g, yield: 100%).
'H-NMR(CDCls): 8.11(1H,brs), 7.60(1H,d,J=7.7), 7.38(1H,d,J=8.0), 7.10-7.25(3H,m),
4.48(2H,t,J=7.1), 3.23(2H,t,J=7.1), 2.85(8H,s)
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4- Br ono- 2- benzoic acid (17.5 mol) was di ssolved in N nethyl-2-pyrrolidone
(24m L), and the solution was added with CuCN (21.0 nmol) and heated at
180C. After 5 hours, the reaction m xture was cooled to roomtenperature
and added with 40 nL of water and filtered. The solids remaining on the
filter were extracted with acetone, and the extract was concentrated to
gi ve thebl Hﬂle[ze((bmdmmyl)(tmﬁbiiwndm yl]oh éthpVBof{ddoih3)-oné 7.97 (d, J = 8.6

Hz, 7.55 7.54 (d,, J =8.6 Hz, 1 3.93 (s, 3H, 2.62 (s,
3H). b) tert Qy‘qmpound obtamed in Example 36a (98 mg, 3.40 mmol) and the

4- (5-cya i B usi ng the
COgT‘pOU%d@&B%aI neéﬁlgfr?@ qarrp eq%ﬁt(ﬁ? l)n?i ?1%2 rgfgﬁ bund g YT néd by ]
simlar potabedursemale gelldvoselidby Einilp poctdur@ddo msékbfﬂkdmp‘ﬂ@%b (46@‘

(CDC13) 679§(d J=7.5H, 1H, 7.78 (d, J = 7.5 Hz, 1H), 7.76
1H), 4.48€l¢41%4)" 4 11 (m 2H), 3.53 (m 2H), 269(brt J:12Hz 2H)

+ o, onrgRigBEuyLofupesr rseia 1) et oy SRR R e d i, ~ 1

hydr ochl o By 3UEBI( 21, dt,m z)omemd's(am ) N2 d 730 FH W), 8. 700hr6t2remdi t e
conpound was_ _obtai ned by s E)r ocedur es to those of Exanple I'd (yield:
1009 . 'ﬁﬁn\%al"(@ﬁs@lda?“@@%l(% , 8.80 (br s, 1H), 8.16 (s, 1H),
7.95 (d, J =7.4 Hz, 1H), 7.84 (d, J=17.4 Hz, 1H), 4.57 (s, 2H), 3.45 (d,
J = 7.3 Hz, 2H), 3. 22 (br d, J =12 Hz, 2H), 2.78 (br g, J = 12 Hz, 2H),
2.02 (me)l1- [2—(17:810(-13Fy11éth381]p1péﬂdiﬂz4 yldethyll]id8indbYinq-onk 72 fhthdrgte 2H) . d)
5-Cyano-2-[[1-] 2-(4- f uorophen - 2- oxoet hyl]plég;erldl n-4-yl ] met h}/ ]

i soi ndol i n- | - OB USIBE & §|°ﬁ'§PP g Ermple S6bi (k8 ErgnBi485 remoland tit| e

3352) OUI R CRUBLALE nt 04 Bl Y SRR S btheloPRY ‘@f’ﬁz%i%“g bl
8 theaﬂtbﬂ und?r ﬂe&lu@csfpr 301)n1nﬂte192 ([‘Ihe p&ee‘-tpﬂaﬁbdl'dblld%ﬁ)s coHeéltﬁd(b? f1121|d):10n3 74

s, 24 (d 2{% 2.15 (dt, J
11. 4, %ndl P5¢ t‘?PBtalf?LtlB%tlEanwTﬂ)’“n‘la%6018’3?590?01131 (40§2ng,eqzeld %)-1.48 (dq,. J

12, 4 Hti 0inf)225-230°C
5-Cyano-2-[[1-]2-(4-fl uorophenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] et hyl ]i soi ndol

in- : - onelH-hWRdDMBGrdeld;:elm(lmIsagng .68k dam']o&)ndgebl m(lﬁdm?]rv Ezca][askm 3;9? t Pe
tit t to t Ex

(i oo BB R% 6 PABLRED, 2003 Bhc Rl 6P CIA0GS 00) 6 56 (b adomene 5. 11)
8. 181(H)S acuw 4 5%(@1@ sﬁ 31413(éﬂld P33 36 X 3(1§g2d o) §36"%6>oé§)18172 @2%21& m), 8

-1

Hz

3.01-3. 62,1412;,2&5%1@)2 IOBI(QmH,hH) 1.531. 5€2-I-1Lnﬂ71 Qm 4@H),m) Exanpl e 11:
4-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpipe ridin-4-yl]nethyl]-
i soi ndol i n-1-one hydrochl oride (Conpound 25 in Table 1)

Example 37: 2-[[1-[(6-Fluoro-1,2-benzisoxazol-3-yl)methyllpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 246 in Table 1)
a) 2-[[1-[(6-Fluoro-1,2-benzisoxazol-3-yl)methyllpiperidin-4-ylJmethyllisoindolin-1-one
The compound obtained in Example 20b (826mg, 2.07mmol) was dissolved in
N-methylpyrrolidone (7 ml). The solution was added with potassium t-butoxide (243
mg, 2.17 mmol) at room temperature and stirred for 3 hours. The reaction mixture
was added with water and precipitated solids were collected by filtration. The solids
were washed with water and dried to obtain the title compound as pale yellow solid
(673 mg, yield: 73%).
IH-NMR(CDCls): 7.90-7.94(1H,m), 7.84’1H,d,J=7.8), 7.40-7.65(3H,m), 7.21-7.27(1H,m)
7.03-7.10(1H,m), 4.39(2H,s), 3.88(2H,s), 3.52(2H,d,J=7.2), 2.89-2.94(2H,m),
2.05-2.15(2H,m), 1.65-1.90(3H,m), 1.3-1.5(2H,m) |
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a) 2-Methyl-3-nitrobenzoic acid nethyl ester By using '

2-met hyl -3-nitrobenzoic acid (3.0 g, 16.56 nmol ), the title conpound was
obtained as colorless solid by simlar procedures to those of Exanple 3a
(1.74 g). The product was used in the next reaction w thout purification.
60 b) 2-Brononet hyl -3-nitrobenzoic acid nethyl ester By using the conpound
obt ai nedb) 2-[Ex6qF] €oro} 152 -bén B0 xh)zol - 3J}B)rﬂdth&l@m@@ﬂﬂﬁﬂ@i}l]ni&ﬂﬁyl%Bﬁh'daﬁﬂ 13gnPal e
yellow oil by simlar procedures to those of Exanple Ib(1.43 g). The
product Wdroghlogiden t he next reaction w thout purlflcatlon c) tert-Butyl

ne. conpound oBt SeiHscEisSRPkRGR Eb EERCY ALERMBELe 0 i ocimiied. g™ 0

obt ai nedtigle dealpdubd WaR oboélhdd Ay c&llomleb@éolfmw@i%xlé} 8&rh@eﬂ%r9§ toRIPLe | ¢ (590
1H- NMR(CDO s): S 8.40(dd,” 1H, J=

, el d: 569
gglg(él mxemplees/i{z(?ﬂnlanlddwm J=7.9,7.9Hz), 4.88(s,2H), 4 ll(l(:)r iH)ZH)
3.57(br 1(br dd, 2H J=12.9, 12. 9Hz), 2.04-1.96(m 1H),
oot s %me@&lglé 1.35-1.21(m 2H) . d)

4- Ni t r 0- {NMBADMSO- do)y L TRLIIHb)s) SO LB EDm.- wmﬂaﬂueﬂstﬁmQHBYJuwﬁg the
conmpound_obtained in Exanple |lc §590 1.57 mmol the title conpound

was obt af A8tV -&X2Hand 1452 5@6‘33@)19 825D OGH, 1. ob 6BI3Hee), 859theH8Hah),Exanpl e

d (454 B 06(br & 1t 8 71(k 1H)
I8.45Eo|, TR ﬁ&lﬁz“? 2%@1(3{{(3‘]‘4‘3%(2%?)7 82( dd, (1HrJS7 51)7 8Hz),( $ o
4.94(5,2H), 3. 80(d, 2H J=7. 5tb) , 3.25(br d. 2H J=12 3te), 2. 77(br

dd, 2H, J=23.1, 11. 7HZ[) 13-2.06(m 1 1. 76(br d, 2H, J=12. 6Hz),
1.47-1. 3§({ﬁq12].q)38 &y [h—[i}\-jﬂ gdenzo 1oxol- -yl)-2- oxoethyl]plperldm 4-y1]methyl]-

-2-[[1- [%oﬁi& 1h%5%§nﬁﬂ¥£ﬂloﬁﬁg)§8§%§¥u4§b E‘abrl Lbyl ] et hyl |

i soi ndol1n one ound Hihed Tn Exanple lid (454 ny,

1. 46 nmok)1-(1, haetnlzbdlexacﬂrpnm&omtm @Jolﬂed as pale yellow solid by simlar
procedures to those of Exanp (34 yi el d: 579@ 1H—NNR&CD013): S
8.40(d, 1H, J=8. bH$-Bepzadi 60115r|y13&tbam1z9ne@ %gfﬁ 68 mmolpias dissolved in a

i 5% el g Bl B 5 Sppthny B 54
1 88 1. 8&{de| with pydidiitbr pérbZéthidehyd@obirotmid MR g, T.00 20 b ak 2oded- Fl U
or ophenyl ) - 2- oxoet hyl eridin-4-yllnmethyl] -4-nitroisoindolin-I-one

hydrochltﬁmmameeyd&Lm epted unsiep aefitiex- ot femene honrsieengsleenitiovae320 ng, 0. 78
ol ), U fpbdted unﬁgggcaéx@%fasegt ak,ggg %&1&94 %La@&gf Wit ¥idea ol Fnt

pr ocedures to those
of ethyl acetate and hexane. The mixture was washed with water, an aqueous sodium

bicarbonate solution, and then with saturated brine, and dried over sodium sulfate.
Insoluble solids were removed by filtration, and thg solvent was evaporated under
reduced pressure. The resulting solid was suspended and washed with hexane and
then dried to obtain the title compound as pale yellow solid (1.46 g, yield: 94%).
1H-NMR(CDCls): 7.61(1H,dd,J=2.2,8.2), 7.46(1H,d,J=2.2), 6.88(1H,d,J=8.2), 6.08(2H,s)
4.38(2H,s)

b

b) 2-[[1-[2-(1,3-Benzodioxol-5-yl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 38a (491 mg, 2.02 mmol) and the
compound obtained in Example 1d (507 mg, 1.90 mmol), the title compound was
obtained as pale yellow solid by similar procedures to those of Example le (703 mg,
yield: 94%).
IH-NMR(CDCls): 7.84(1H,d,J=17.5), 7.67(1H,dd,J=1.8,8.1), 7.42-7.56(4H,m),
6.84(1H,d,J=8.1), 6.04(2H,s), 4.41(2H,s), 83.70(2H,s), 3.51(2H,d,J=7.5), 2.95-3.00(2H,m),
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Melting point: 177-181C 1H NVR(DMSO-de): S 9.90(br s, 1H),

8.46(d, 1H, J=8. 4Hz), 8.16-8.09(m 3H), 7.83(dd, 1H,J=7.8,7.8Hz), 7.48(dd,
2H,J=8.7,8. 7THz), 4.97(s, 4H), 3.53(br s,4H), 3.02(br s,2H), 2.12(br s,1H),
1.83-1.61(m4H). Exanple 12: 6-Nitro-2-[[

1-[ 2- (4-fluorophenyl)-2-oxoethyl ] pi peridin-4-yl]nmethyl ]- isoindolin-I-one
f umar at e2 (1€ a{2¢m), 2.8-2.0(3Haina),cl.4)1.62HdmMet hyl - 5- ni t r obenzoi ¢ aci d net hyl
ester By using 2-nethyl-5-nitrobenzoic acid (2.0g, 11.04 mmol), the title
conpound was obtained as colorless solid by si rri | ar procedures to those of
Exanpl e 3a ) AQWCS. e t wi t hout
purificati on% [%41% %rnozﬁgﬁ%{tg{]{’/)?% ? ro}%é‘é?e?h%ﬁﬁ?g#@ aci Jﬂl@g{l%ﬁ]ﬁg@g’? g’r’ 1B‘i/neusi ng

t he conphyﬂtdcl@]bhﬂened in Exanple 12a (2.14 g), the t|tIe conmpound was
obtai ned as pale brown oil by simlar nmethod to those of Exanple |b (3.22

g). The produBY using the éﬁFnPﬁ“‘tqn%b%E}@@ ipdgemin 38b (6ROme oL § Mreel), the title
tert - But
er u XJm nﬁawgg sq’tg%r&(ag&dc% c!rﬂesL nt? i) i lgpﬁ%{a&ures éo Itlhosg?g r]%lﬁcfilélplez%f

plperldlne car boxyl a usi ng conpound” obtal ne

(3.22 g)(549®gty1élk1e7a%rrpound was obt ai ned as pale brown solid by simlar
procedurlfcill'sth t o those of npl e 1c (864 ng, vyield: 21%. 1H NVR(CDCl3): 6
8.68(d, Msltippeint)162g166%4q 1H J=8. 4, 1. 8Hz), 7.62(d, 1H J=8. 1Hz)

4.53(s, 2H}. 2 el J ),

2 00- 1. 93 NI‘*R@M?%%” sl G 4772 ssﬂén s Aégﬁhﬁﬁem@%%&%?ﬂ%?

6- Ni t r o- 296 szHdnh%thth‘th))g 38 3-he@H,m),12.08e1@HNNG,chO-Q3(UH, By, usi ng the
conmpound_obt ai ned in Exanple 12c (860 ng, 2.29 mml), the title conpound
was used!as-24Fbess solid by simlar procedures to those of Exanple 1d
(732 ng, yield: quantitative). 1H NVR(DVBO-d6): 6 8.93(br s,1H), 8.67(br

s, 1H), 8.47(dd, 1H,J=8. 3, 2. 3Hz), 62 8.35(d, 1H,J=2. 1Hz), 7. 92(d, 1H, J=8. 4Hz),
4.67(s, 2Eyamled®: lﬂF[[B-[ZZ-{-QI;? Dhpd(obl, 4 ben2ddidxihAB- ﬂb@)oxoﬂtmmﬂpendm -4-yll-

dd, 2H, J=23, 1% % 1. 75(br. d, J=12. 3Hz),

1. 46-1. 3@€myéﬁﬁom in-1- one ydroc orlde Compound 256 in Tabie 1)

6-Ni tro- ( Q di n-4-yl ] met hyl ]

i soi ndol g)l-in!ﬂ-(-"[(;ﬁ—el é %hi&gﬁgﬁ'ﬂQ“NJon%ogf&nggr%%ﬂaﬁangghkn Exanpl e 12d (725 ny,
2.33 mmmol ), tHBy ubinge- wmdlylddo-wa@bntmaiomhdsmmp}adrelmleI(Dwzgomw hsnob) m | ar
procedures ft thoselg{ (637 Iy % d; 679 . 'H NVR(CDC13): S
8. 68(d, 1¥4esL em&yw ¥%ag g amdaa%niezeli?wo i) Mueﬂerzprﬁczwres to those of

7.63(d, 1Eka1ml (2 06 1810?(1 %6 4.54(s, 2H), 3.74(s, 2H),
3.55(d, 2H, J= 5 HJ99H2 2.20-2.19(m 2H),

1.87- 1. 8tH- NMEDQD(IleCY(i’m 7@4%1,:1:@12 98HH, ;n) 41.35@H,s) A(38-285(2H,m),
4.27-4.31(2H,m)

b) 2-[[1-[2-(2,3-Dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl)piperidin-4-yljmethyl]-
isoindolin-1-one

By using the compound obtained in Example 39a (571 mg, 2.22 mmol) and the
compound obtained in Example 1d (5676 mg, 2.16 mmol), the title compound was
obtained as pale yellow solid by similar procedures to those of Example le (627 mg,
yield: 71%).
IH-NMR(CDCls): 7.84(1H,d,J=17.5), 7.42-7.60(5H,m), 6.89(1H,d,J=8.4), 4.41(2H,s),
4.26-4.34(4H,m), 3.69(2H,s), 3.51(2H,d,J=7.2), 2.9-3.0(2H,m), 2.08-2.17(2H,m),
1.6-1.9(3H,m), 1.4-1.6(2H,m)

c) 2-[[1-[2-(2,3-Dihydro-1,4-benzodioxin-6-yl)-2-oxoethyl]piperidin-4-yllmethyll-

isoindolin-1-one hydrochloride
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f) 6-Nitro-2-[[1-[2-(4-fluorophenyl)-2-oxoethyl]piperidin-4-yl]nmethyl]

i soindolin-l1-one fumarate The conpound obtained in Exanple 12e (287 ngy,
0.70 nmml) was dissolved in dichloronmethane (3 m) and acetone (3 m), and
the solution was added with fumaric acid (41 ng, 0.35 mmol) at room
tenperature and stirred for 3 hours. The precipitated solids were collected
by filtration By wbigihe ¢okrepo'unﬂIobtmnemnuEdamﬁlecsﬂmloe%g, 05783 fn{oly}8héry,
yield: 40% . Melti ng poi nt 195- 206C 1H NVR(DVBO- de) :

8. 46( dd, itfexogpound 3145)0 btgingd g pefe nelbwm)d by mnﬂar@reqe(dmrmo those of
7.88(d, 1 6.61(s, 2H), 4.66(s, 2H),

3.86Es,2 “ng’ie 5‘2(263?—?%%3’71%%@%2 90(br d, 2H, J=11. 4Hz), 2. 16(br

t, 2H, J=1MeBtiny point: Y42-156°¢(m 1H), 1. 59(br d, 2H, J=11. 7Hz), 1.30-1.19(m

2H) . Exanpl e 13:

2- ([ 1- (2%?]@%%(13%59(6& RO-0f L pes) G868 TN Y 1Pt SO AHM). 7-A6(3Hed , J=8.1),

hydr ochl gr, (@?ﬂﬂ n .
2-[[1- (2251’?9 2- ozggtg%éﬁ%f ?)é%o %)ﬁfnse?(ﬁﬁﬁn szo?r?dlo(FHf )’I -one A
sol uti onlaéF2.266dH,conpound obt ai ned i n Exanple Id (400 ng, 1.50 mmol),

2- br onbacet ophenone (299 ng, 1.50 mml ), and triethylam ne(0.46n,
3.30mmol) in dinethylformamde (3 mM) was stirred at roomterrperature for

3 hours t as te Shirred at
Foom t oroar g B AT TBE GRS R Wiholi . ok ko RS 4
filtrati éomarade (Gehpehnd 261 inraTa&rleuD obtain the title corrpounc(:l (3%09 ny,

i eld: 610 13): 8.01(d, 2H), 7.84(d,1H), 7.56-7.42(m 6H),

A 41(s, 2B)° Néetg‘épﬁf%° urén-Zyliqasharyligagid pr o 2H), 2. 16(dt, 2H),
1.82(m1H), 1.g

1- (2- Phenyl - 2- o%gitnﬁgil)eng% lpdgf(lﬁglt‘tng%? l;?IpF}edZ%thhse&OIn( c())I8| 11f-mm°l) and

hydr ochl eedidm hy'ﬂhlemde)mamgdlhbhmoh)e&bu ad &xd tpiobuehdd 1¢Bd). nhevnixtaheswad ved

2ci d 1 B4R with B Bofieraateioagsipta. &hé’&lé‘é‘nﬁa%ﬁdﬁ%o@eé@pftge@égr%ﬂ )
filtrati Qoentiea@iigAidtel REALE tdrd thgm %efx{tb& §i g,l%gu(sz@a)s%g % 5

85% . Melting point: 190-197C. 1H—N

7. 77(m 1tdactidn Griktorehyas allod@dnoldod], to x‘ioﬂ&(emp%b&t,uré drdl thedh)dded wAtH Wh?ehl)
3.03(m 2 1.99- 4
2-11 1m[ 2%19 Gfgg]&igﬁhl)‘e% oi"d@tfﬁ?ﬂlg)lw.%ﬁ-ﬁwaﬂgﬂd]‘Wébﬁymmrgdobrﬁﬂwv%e-

1- h 5 ; '
2- FFe yid{lg&?:kﬁég%%{eswqgggexog? haf‘?plbéﬁgﬁi % e@ rem?‘ier‘riet%yhﬁ‘tﬁts%} r‘?ﬁm i n-1-one

A sol ut i sniveft warcevapoyatad dindbt eddueed pnesEummpl abthnh c(rdﬁge 01} (19.7 0. rTind ) ,
2- b 4' -ch 350 L., 50, mMm a .
R o LT L o G NG D RO

room t enpghrddgwes EttinhddQYF 50 minutes at the same temperature. The reaction mixture

was added to ice water and extracted with a mixed solvent of ethyl acetate and hexane.
The extract was washed with an aqueous sodium bicarbonate solution and then with
saturated brine, and dried over magnesium sulfate. Insoluble solids were removed by
filtration and the solvent was evaporated under reduced pressure. The resulting oil
was purified by silica gel column chromatography (ethyl acetate-hexane) to obtain
orange oil (7.12 g). The product was added to 10% aqueous potassium hydroxide
solution (50 ml) and the mixture was heated under reflux for 1 hour. The reaction
mixture was allowed to cool to room temﬁerature, and added with 35% sulfuric acid to
adjust its pH to 1. The solid precipitated was collected by filtration and washed with
water. The resulting solid was dried to obtain the title compound as colorless solid
(8.16 g, yield: 16%).

1H-NMR(CDCls): 7.68(1H,d,J="17.7), 7.58(1H,d,J=8.3), 7.47-7.58(1H,m), 7.30-7.37(1H,m),
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The reaction m xture was added with water and extracted with ethyl acetate.
The extract was washed four tinmes with water and dried over sodium

sul fate. The solvent was evaporated and the residue was crystallized from
et hyl acetate-hexane to obtain the title conpound (318ng, yield: 55%.

1H NVR(CDCI 3): 7.99(d, 2H), 7.84(d,2H), 7.56-7.40(m5H), 4.41(s, 2H),

3. 73(s, 2BB5(3B,sp1(d, 1H), 2.95(br d,2H), 2.15(dt,2H), 1.82(m 1H),
1.70(m2H), 1.50(dt,2H). b)

2-[[1-[2-(4-Chl orophenyl) - 2-oxoet hyl ] pi peri din-4-yl]methyl]

i soi ndol | Lride The conpound obtained in Exanple 14a (318
ng) was g?%y‘%ﬂzldlwgéoqﬁﬁganol ethyl acetate, and the solution was added

wi th 4N hydr og€he edthpsurlieolitainRidiulExaatstt a0 (1.00¢, 6/oyshaled WwiLhisfilved fd were
collected by filtration to obtain the title conmpound as white solid (268

ng, yi el Guinpliog (8 gl), gmd:the golydion: was) sbledowith perdraad civper (0 mg, ©%F br

3 515, P lerefedt Waw&%ﬁ%@@%f‘@oﬂe ey 2ol b albyed t
2- [ [ 1- [ 2edod+d/ddno setpperayhne: 2 1neoDel1Bybli@d perd fintovéd Wyl fitetation] dssd GeRtd ne-
1- one hydrochlorlde (Conpound_ 64 in Table 1

2-[[1-[ 28p4¢ %f%x‘%ﬁnﬂﬂ%%d wltbﬁé@flﬁm%hw?d?hﬁmower&aﬂw sdilutTddwith
dol 400
o, 1. 50" por o5 ep AR S K GATRILBAe RS ab RS 3RNE ) (and

t r i et hyl bithrion@e sbbutidn, anﬂ t&@nmﬁﬂ Qatluﬂaﬁdd ity hhd A Redloder hdgmdsiumaslfatd.r r ed

roomten]t)erature f or hour s The reaction m xture was added with water
(10 m) nseluble pelids ‘&%rerreaﬁw?%b@#taﬁt}% and them theeolventsyan evappratpdunderd

compound o3 Re iR Bty RRRTet dshotghg) (g g0 g iyl 1 ©

7.53-7. 4&14NMH§CD6135117(511 -2 185(1H,m)] ¢ 432147 (1 H3m$, 71. so@lﬂ) s), 3.283(.812H,m),

3.51(d, Z% %_598(br d, 2H), 2.15(dt,2H), 1.81(m1H), 1.70(m 2H),
1.51(dt

1-[2-(4- Met hoxyphenyl ) - 2- oxoet hyl ] pi peri di n-4-yl]nmethyl]isoindolin- 1-one
hydr ochl ori de The conpound obtained in Exanple 15a (537 ng) was dissol ved
in ethaod- Bectrhuy-B ta'ommmeehydnﬁbmkzbﬁmbaw th 4N hydrogen chloride in ethyl

acetate. The stals r% id wer e collected béfiltrationto obtain
the title conp ‘{éam:? ip dixpmple 4Pb (171ang, 5.8399mole| ti ng poi nt :

163- 168 8
L3 SRR 19458 Vi SR b Bl i,
3. 45( m 4wpre &ided(tmca2thon t2txathlvritlel(20 ml),Gmdthéhhixture was heated under reflux

for 5 hours. The reaction mixture was allowed to cool to room temperature, and then

insoluble solids were removed by filtration. The solvent was evaporated under
reduced pressure to obtain the title compound as yellow oil (1.54 g, yield: 91%).
1H-NMR(CDCls): 7.61-7.65(1H,m), 7.44-7.48(1H,m), 7.30-7.35(2H,m), 4.56(2H,s)

d) 2-[[1-[(2-Bromo-1-benzofuran-3-yl)methyl]piperidin-4-yl]methyl]isoindolin-1-one

By using the compound obtained in Example 40c (1.50 g, 5.17 mmol) and the
compound obtained in Example 1d (1.55 g, 5.81 mmol), the title compound was
obtained as pale yellow solid by similar procedures to those of Example 25b (1.67 g,
yield: 74%).
1H-NMR(CDCls): 7.83(1H,d,J=7.2), 7.62-7.70(1H,m), 7.38-7.538(4H,m), 7.20-7.27(2H,m),
4.37(2H,s), 3.569(2H,s), 3.49(2H,d,J=7.2), 2.90-2.95(2H,m), 1.99-2.08(2H,m),
1.6-1.9(3H,m), 1.3-1.5(2H,m)
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Example 16: (R S)-2-[[1-]

2- (4- Fl uor ophenyl ) - 2- hydr oxyet hyl ] pi peri din-4-yl]nethyl]- isoindolin-I-one
hydrochl ori de (Conmpound 77 in Table 1) a) (R S)-2-[]

1-[ 2- (4- Fl uor ophenyl ) - 2- hydr oxyet hyl ] pi peri di n-4-yl ] met hyl ]i soi ndol i n-
1-one The conpound obtained in Exanple If (403 ng, 1.0 nmol) was treated
W th 65 ep2iijitEndeabdfardmis-ydmteth)]pipdiidin-ayydindetheBissiidélinORone he net hyl ene
chloride layer was dried over sodiumsulfate and then the sol vent was
evapor at ed. The&he exapeynsgobtaineddndixampla8d 46 me; &.0§immobtwrasdissalvdiin on

15 ), ] i\t i hygri de (30 ng, 0.79
ol ). and Serd FEyeR) HeBRNPRRAREEE b icha SRR SST R iy o8

evapor at eddanwithhecatelitiduen bt o Rdady widkal, waldastirred hOFdbndtersperpOIifoN5 The
resul ti ng crystals were coll ected b’éhfi ltration to obtain the title
)

conpoundbaursiHides hydroggn @imosphprey i Ehejreaptin mixtpreurisitesd: usingEeltelH) |

5 53, 2Rp T e Mg Rgeh ETeSclyond oppiaRRimidroturdy BRARRGA.  The
1. 70(m 2kblyerit waX évaplolate® undr F9duded pressure to obtain the title compound as yellow
1-[ 2- (4- Fl uor ophenyl ) - 2- h(ydr oxyet hyl ] pi pe ridin-4-yl]nmethyl] isoindoline-
1- one hyﬂ?llf’cﬁggrm%}é’lqlﬁé"%éhpound obt ai ned in Exanpl e 16a(331 ngy) was
di ssol vegyi ! cetatLog jof roge! ride in
iyl acataMRRDENT 7 BhiH o 9SPSR £oa 3 Ro PGS 700k s e POBT SRR
obt ai n t bB9t(3H b 3083T1RH 6N .6(20hd Te7.55,d.94-2(RMTH im), 1)95€2.05(28684), Mel ting
poi nt: 223-228C. 'H NI\/Ré DVSO-d6): 9.82(br s,1H), 7.68(d, 1H), 7.61(d, 2H),
T oo oty paamid. 3=, % sam A

: : , 3. m , 2. m : : m , 1.86-1. m : anpl e
17: (R S)-5-Bronp-2-[[1-[2-(4-fluorophenyl)-2-hydroxyet hyl ] pi peri di n- EH)yl ]-
E’ret hg/l ]i Q(ﬁ-mi{ﬁl]j-?(E.xizoﬁmank@‘ﬂr)ﬂl@mﬂlﬂiﬂﬁ'i({iﬁ@ﬂvﬂmdhﬂﬁsdiﬁdm&bh&m:b)fuﬁj)arate

R S)-5-Brono-2-[[. . . .
1-[2- <(:| 4|—f| uor ﬁh@mthgswa%s@%htﬁwﬂgp@ﬁn@nlﬂﬁﬁgMOrmthy?? mmol), the title e
i soi ndol }. 55 ds, e , 1.
ol )t PR R LT el D QR 19 B B Brd BT M e ER LT
pr ocedur 86c (4a3 gy yeeldf 7TBRkANpPl e 16a (677 ng, yield: 99% . 1H NVR(CDCl3):
7.70-7.74(1H m,. 7.60-7. 2H, M, 7.31-7.36(2H, M, 6.99-7.06(2H m,
4. 69( 1H, H‘ff,}%’i%n}’%‘f‘i=02.?§y2,37 . 210( 2?, s), 3.51( 2H,(d, JZ%. 9), 3.1-3.2(1H M,

i- g: i SE %kHiNrgmg%ﬁg)%ﬂaﬁ: PS5 A, 7.7% (P 4, Rleld), Nee( B X %781 5D 7 59(3H, m),
(R S) - 5- BA5H05@1H]1@), [T24-2-38(2Hmpb.En(aH, s Zuiny dic acidd} Hyb(20t, He8iTd(ZH ), Y| | met hy
| ] ) 3.40(2H,d,J=17.5), 2.94-2.99(2H,m), 2.06-2.15(2H,m), 1.7-1.9(1H,m), 1.5-1.6(2H,m),

1.1-1.3(2H,m)

Example 41: 2-[[1-[(2-Bromo-1-benzofuran-3-yl)methyl]piperidin-4-yllmethyl]-
isoindolin-1-one fumarate (Compound 266 in Table 1)

By using the compound obtained in Example 40d (336 mg, 0.765 mmol), the
title compound was obtained as pale yellow solid by similar procedures to those of.
Example 36¢ (305 mg, yield: 72%).

Melting point: 200-211°C

1H-NMR(DMSO-de): 7.73-7.78(1H,m), 7.66(1H,d,J=7.5), 7.55-7.60(3H,m),
7.40-7.49(1H,m), 7.26-7.34(2H,m), 6.63(2H,s,fumaric acid), 4.46(2H,s), 3.62(2H,s),
3.39(2H,d,J=17.5), 2.87-2.92(2H,m), 2.00-2.09(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m),
1.1-1.3(2H,m)
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i soi ndol i n-1-one hydrochl oride By using the conpound obtained in Exanple
17a (313 ng, 0.700 mmol), the title conpound was obtai ned as col orl ess
solid by simlar procedures to those of Exanple if (317 ng, yield: 94%.
Mel ting point: 230-240'C 'H NVR(DMSO-d6): 9.81(1H,brs), 7.90(1H d, J=0.9),
7.70(1H,dd, J=0.9,8.0), 7.62(1H,d,J=8.0), 7.43-7.53(2H, m, 7.20-7.26(2H n),
6. 29- 6. 3E(:ﬁ1|dph§42:&.—EDI-52-24-FH16ﬂ>anili4m52(02bbﬂl)71]pﬁie5id3n-l(3alﬂn€nhyl]2. 8-3.5(4H m,
15225Hr$ Exanpl e 18: . ]

2-[ [ 1- [ 2iseindoligot- B%E)‘MWMQNGZ)(CH?&PE&WH &bk D pi peri di n-4-yl ] net hyl ] -

i soi ndol Compound 90 in Table 1) a)

2-[[1- [Zh?%bh?uor op ?p}%%{’&ﬁ%{gﬁy&)r oxyi mi noet hyl ] pi peri di n-4-yl]methyl]-
i soi ndol i n-1- oﬁmoﬂmemrmmrm (OB0ahl) g5 4 i nfolpwps &1sbﬁvéd195tdmene](6351)”imi)
was dissaolved in a mxed solvent of ethanol (10 m) and pyridine (10 m).
The sol utheotplyfien wagedded with 4flyerpapiling (a7 9r¥9]d AeR2msel) @b ro@s femperaiusy

nol ) at r 0,

tenper at S PEETIBOLHLE tortPltatile fok BhouhrEE G E i fort Mg SRy pric

acet at e aa@hrvaasumramdquh @l yedésatepath d Bhdéxtad donal wasRAUVitRRa Birdtddnen

W th sat ur ated _brine, and dried over sodiumsulfate. Insoluble solids were
renoved PHpe apddriediayar maggesinm sufatent Inpalubde sglitsavens remesed b dilretion
ressure, . f

G ommt o5 e Al e bl (EviliireBlidd i o5 bhtafif utin Bt Bhod e,
(295nyg, yalelydlloﬁ?é%ldandﬂﬁ, yiaadndré?rs%)216ng, yield: 42% as colorless solids.
Z-i sone 1H NI\/R CDC13 4

(7 01-7. o‘ﬂ%ﬁl}’lﬁiCDQ 32?18(%334 Li)brs I%‘&M(%”éﬁ(m%néz(@ﬂ 7d1112§71m rz)%)(éf?f:as)l(zH m,
2.13-2.22(2H,m, 1.8-2.0(1H M, 1.7-1.8(2H m, 1.3-1. 5(2H m (E-isoner)
1H- NVR(CDCI 3): 7.84(1H,d,J=6.9), 7.61-7.67(2H, m), 7.41-7.54(3H,m,

7. 05- 7. 12X 2H1rR;(4- Mu&&aﬁﬁhm)) 2- &odﬂ(yl]ﬂmhrﬂdﬂ 42}1,]m3t1@1112d1h661m 2.08e3. 0(2H, m,
1.9-2.05(2H, M, 1.5-1.8(3H,m 4(2H

2-[[1- [ 2- ( 4- FI Ths trseranpd) obsaingd IH%PBPQ/? # E] %Jﬁﬁ@?’iﬂﬂ'i)nth& cmmfldaymso
i ndol i ne f i { anpl e
18a (26908 0 D IRIRIL 0 Ro Bl 8 s i), AN THie BHTRAHoRH AL G b2

sol i d byws$ ailded toptioethiylfemamide (6 odd 0fd theanixtere36as {t3ed ny 6030 ﬁ:lrdx 85%) .
Mel ti ng Em nt : Tﬁ78 180C

ours. e reaction mixture was allowed to cool to room temperature, and then added
with water. The solid precipitated was collected by filtration and dried under reduced
pressure to obtain the title compound as pale yellow solid (577 mg, yield: 81%).
'H-NMR(CDCls): 9.14(1H,brs,NH), 7.86(1H,d,J=7.5), 7.43-7.57(5H,m), 6.99-7.07(2H,m)
4.42(2H,s), 3.57(2H,d,J=7.2), 3.10(2H,s), 2.86-2.97(2H,m), 2.19-2.30(2H,m),
1.7-1.9(8H,m), 1.3-1.5(2H,m)

c) 2-[[1-[2-(4-Fluoroanilino)-2-oxoethyllpiperidin-4-yllmethyl]isoindolin-1-one
hydrochloride

By using the compound obtained in Example 42b, the title compound was
obtained as colorless solid by similar procedures to those of Example 1f (yield: 70%).
Melting point: 201-219°C
1H-NMR(DMSO-ds): 10.9(1H,brs,NH), 9.9(1H,brs,HC1), 7.58-7.71(6H,m),
7.46-7.54(1H,m), 7.21(2H,t,J=8.7), 4.52(2H,s), 4.25(0.4H,8), 4.14(1.6H,s), 3.3-3.7(4H,m),
2.9-3.1(2H,m), 1.9-2.1(1H,m), 1.7-1.9(2H,m), 1.4-1.6(2H,m)

Example 43: 2-[[1-[2-(Diphenylamino)-2-oxoethyl]piperidin-4-yllmethyl]-
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'H- NVR(DVBO-de): 7.76-7.81(2H, m), 7.4-7.7(4H m, 7.16-7.23(2H n),
6.62(2H,s,fumaric acid), 4.45(2H,s), 3.61(2H,s), 3.2-3.4(2H m,
2.7-2.8(2HmM, 1.9-2.1(2H mM, 1.6-1.8(1H M, 1.4-1.6(2H n), 1.0-1.2(2H mM
Example 19: 2-[] _

1-[ 2- (4- Fl uor ophenyl ) - 2- (E) - hydr oxyi m noet hyl ] pi peri di n-4-yl]-

met hyl ] i $@indbdin- Ivole Bpérochlvhidet(€ompoua®2®8 iwTaklenpound 90 in Table 1) By
usi ng the E-isoner conpound obtained in Exanple 18a (214 ng, 0.560 mmol),
the titl 8 gdhierentd.Nedirhopykicakemids col orl ess solid by similar procedures to

! R AR DVBO b p TuopostERIde i 4, £0bum iy s WesBielin sedieh Bafiont of

6. 62( 2H, soltetien(6 ml)atiddetrahyd Sdfdiars(2 mB. 2The 40R1tion) waLadded WitRH, M ,
1.9-2.05(2H, M, 1.6-1.8(1H m, 1.4-1.6(2H n), 1.0-1.2(2H m) Exanple 20:
2-[[ 1-[_u(hz,nziiammp&Q%E\Eeﬁ-yﬁ)m!zowdrremitﬁmmeatnyq,]a@id e ihgpbrdety 100 dery| | -
S oe g, ML OGN LA oL SRR Sbhed Wufid, Bl the s

2- Chl or opZecipitated flay Glopérated ANORhed In Q%h ethbr. 2 THEWo)id Weks Bileseliwed in
et hanol g_ISO m ). The solution was added under ice-cooling successively with
hydr oxy| BHradomgad deied sydge reduced pgessure to ohtain thertitle cetnponnides ealerléss. 45 g,

17.7 i e was allowed to warmto roomtenperature and
TR AR 14

stirred e’ reaction solvent was evaporated under reduced
pressur el HANMR(GBCls:S7.047e5(L0Hm Y i4log(eH,sM t h et hyl acetate and washed with
an aqueous sodi um bi carbonate solution and then with saturated brine, and
dried over magnesium sulfate. Insoluble solids were renoved by filtration,

and the 1 e esi due was

sus pendegpjf) xﬁ%x(mhegﬁgﬁgiﬁzgd%xgggﬁélggﬁeqﬁgqt Y lﬁlﬁlga%gﬁ%éﬁ%‘gﬁlﬁ '°§§ col orl ess
solid (2.299, By ekikg th8%pmphirh NV aThXdl}) Exdn gkb(484, $he tivle48mpolid Wds) ,
6.85-6.99(2H, ), 4.63(2H, s) ,bz) o '

2- [ [ 1- [ 20Rteinedrasipale yelbeie 894 by sipianrssced wrsa toyhqseiof Expenphe 421y (yietdt hyl ] i so
i ndol i negroly one By using the conmpound obtained in Exanple 20a (710 ng, 3.45
mml ) and the conpound obtained in Exanple 1d (880 ngy, 3.30 mmol), the
title cotfbNME(GBE!s):0h84lHodlJas.2xd. D716 55H 30, 4BSOYH S),I8.4SRHNM 0eBdYyres to

t hose of Ex&rﬁl e le éll. 38g, yield: 100(V?7. 1H NVR( CDClB%S: .8.3(1H, brs),

7. 84( 1H, &1§=H.8) 2.82- -29(?.1'351()8?491#)2;18#.21259 15rd HBHm), 1@-8HHFLo9(2H, ) |
4.38(2H,s), 3.46(2H,d,J=7.2), 3.33(2H,s), 2.87-2.91(2H m,

1.96-2.05(2H, m, 1.5-1.9(3H mM, 1.2-1.4(2H, mM c)

2- [ [ 1- [ 2eX2[[2-[DHDiplengHneing)-2-oRedthst1piperidimd et iy é thyl lioin dblin- Boxé | Met hyl |

I soi ndol L}l;]cirochloride
By using the compound obtained in Example 43b, the title compound was
obtained as colorless solid by similar procedures to those of Example 1f (yield: 84%).
Melting point: 197-209°C
IH-NMR(DMSO-de): 9.7(1H,brs,HCl), 7.68(1H,d,J=7.4), 7.2-7.6(13H,m), 4.49(2H,s),
4.10(0.4H,s), 4.02(1.6H,s), 3.3-3.6(4H,m), 2.8-3.0(2H,m), 1.7-1.9(1H,m), 1.6-1.7(2H,m),
1.4-1.6(2H,m)

Example 44: 2-[[1-[2-(N-Methylanilino)-2-oxoethyl]lpiperidin-4-yllmethyllisoindolin-
1-one hydrochloride (Compound 284 in Table 1)
a) 2-[[1-[2-(N-Methylanilino)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one

By using N-methylaniline, 2-chloro-N-methyl-N-phenylacetamide was
obtained as crude product by similar procedures to those of Example 43a. By using

the resulting product, the title compound was obtained as colorless oil by similar
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1-one hydrochl oride By using the conpound obtained in Exanple 20b (213 ny,
0.533. Mol ), the title conpound was obtained as colorless solid by simlar
procedures to those of Exanple If (168 ny, yield: 72%. Melting point:
152-157C 1H NMR(DVSO-d6) : 12. 1(1H,s), 9.92(1H, brs), 7.65(1H,d,J=7.5),
7.45-7.59(4H m, 7.32-7.39(1H m, 7.17-7.23(1H m, 4.48(2H, s),

4. 20-4. 38(‘&:Ieldﬂje,s tBtBes’é cﬁ‘(EHdm@le 428(y8e16 611?2)4 m, 1.4-2.2(5H m Exanple 21:
(R, S)-5-Bra H} g uorophené_l - acet oxggt hyl ]£_ &erl din-4-yl]-

met hyl ] i é’ér%@ 190h83EFHAJERI13 T 4 7(&%%60)1& 2His), Sra¢RE,dy=2R),

(R 'S)-5-8Br enyl.)

t oxyet hy?]%?%:ér% c?[g‘z([ﬁﬁ ﬁ() z%lﬂﬁwﬁ |>S/c}| 9ngol I'nt n?) 3r?e1?h3é*é“8nb&u¥16‘28%w| ned

in Exanple 17a (360 ng, 0 805 mml ) and di net hyI am nopyridi ne (139 ny,
1.14 mml; was di ssolved in dichloronmethane (6 m). The solution was added
wi t h aceP? & BnRyQ-Meshylapding)-R-oxpethyllpiparidinridelimethyl isnindalin-1-oaad stirring
was cont hggl%ghl%kldtehe sane tenperature for 2 hours. The reaction mxture
was di | ut wth ethyl acetate, washed with water, an aqueous sodi um 69

bi car bonat e soBytuisiig thendmipeend %tdanaatrummﬂlebuanehe fied coh@Bufld wad over
sodium sulfate. Insoluble solids were renoved by filtration, the solvent
was evapBbiairad aseieriesssqlid by similar prosedurestie shoserdfExamule 1€ brieldud2Pehs

lorl 9 ield: 99%. 'H NVR(CDCla): 7.71(1H,d,J=8.5),
%%35?2%@%‘%&@ Wl%%(ZH , 6./()98-7. 05(2|(4, m )5. 89( 1|(4, dd, J=4. 6, 23. 4y,
4. 37(2H, &}, NMR@BM&E( abl Q)G(IRbBAH&ID(ﬂ}&(BH,d J27, 81}(7156 vé2@18md, 13. 5),

2.52(1H,dd, J=4.6, 1 gs 2 (H 1.7-1.8(1H m,
1.5-1. 7( 38" Hs(sﬁ @)14 ﬂ?(@ﬁﬁ) 402Hm) 337(3 ,8), 3137(4H m), 2.8-3.0(2H,m),

(R S) - 5- ?@ %blI&%%&g orophenyl) 2- acet oxyet hyl ] pi peri di n-4-yl ] met hy
- |50|nd one réc | ori de The conpound obtai ned in Exanple 21a
(387 ng, O. 791 nnDI) the title conpound was obtained as colorless solid
by siml cedures to those of Exanple if (28 ield: 69%. Melting
poi Nt : gga 415r+2|\ﬁ4:z bﬂﬁs&wanli@%??ww@yﬂPmeyd(q %%ﬂethyld@e oliny=g. 1),

7.62( 1H, g, Sohldi , 2 31(2H, ), 6.0-6.2(1H,
4. 49(4 5g(°%ﬁ%y&% °§l°%-ﬁ4(9(7"m§%(ﬁf'h|2@ ‘%7%3%(9 ( 2m)12(3H, s) . (1.4-?0(5H,rr)

Exanpl e &p3-Chloro-N-(4- ﬂuorophenyl)propanaxmde
5-[[1-[2-(4- FI}gorophen I) 2- oxoet%%/ gl peridin-4-yl ] methyl]-4,5-di hydro-
6H t hi eno[ 2, 3-BY pymed-tluoregail e woewwbe}dﬁadvmeutﬁ eregmrownd a)

Ethyl 3- &l BWan‘?edth ORNENSHIERRNY B fhose of Example 42a (yield: 57%).
1H-NMR(CDCls): 7.3-7.5(3H,m), 6.98-7.05(2H,m), 3.88(2H,t,J=6.2), 2.81(2H,t,J=6.2)

b) 2-[[1-[3-(4-Fluoroanilino)-3-oxopropyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 45a, the title compound was
obtained as pale yellow solid by similar procedures to those of Example 26b (yield:
86%).
1H-NMR(CDCls): 11.04(1H,s,NH), 7.87(1H,d,J=7.2), 7.44-7.60(5H,m), 6.96-7.03(2H,m)
4.43(2H,s), 3.58(2H,d,J=6.9), 3.06-3.12(2H,m), 2.69(2H,t,J=6.0), 2.51(2H,t,J=6.0),
2.03-2.14(2H,m), 1.7-2.0(3H,m), 1.3-1.6(2H,m)

¢) 2-[[1-[3-(4-Fluoroanilino)-3-oxopropyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 45b, the title compound was
obtained as colorless solid by similar procedures to those of Example 1f (yield: 91%).

Melting point: 211-223°C
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By using 3-nethyl-2-thi ophenecarboxylic acid (1.5 g, 10.55 nmol ), the title
conpound was obtained as pale yellow oil by simlar procedures to those of
Exanple 3a (1.20 g). The product was used in the next reaction wthout
purification. b) Ethyl 3-brononethyl-2-thiophenecarboxylate By using the
conpound obtained in Exanple 22a (1.20 g), the title conmpound was obtai ned

as pal e HIQVMRODMSOydet p0.4erH, pINKE d0r2esH bes HE15,e7. 54-7Fesmne), | b (1. 88 g).
The product was used in the next reaction w thout purification. c) Ethyl

3-[ 1- (t éAP-HPR @ Rymhrbbiry 12008 8% diSd (U p) 138166 Himh @rfe8 4 .1, t hi ophene-
car boxyl %'?218%?31 f-gﬁg&%ﬁdmﬁv?-%jﬂﬁgl‘ﬂlﬂf Example 22b (1.88 g), the title
n

conpound was " obt a as pa rown solid by simlar procedures to those
of Exanple 1c (2.02 g). The product was used in the next reaction wthout
purification._ d

3-[[1-(t EF‘{‘mBlFt%ﬁé?cli%'l%ﬁ?i@hﬁPb’émiGPW'&WMPEﬂﬂPﬁ?PéMméﬁHWh}'HizoimldiOb'pﬂene-
boxyl j ¢. Aci i nad .in,Exampl e 22¢c (1.0 di ssol ved

Ch ot nanbfe BELAcBRaSERAREG LA AIED) AP B v et s o) "and then ¢

added W &)2-sQcBu(iDiplyetiybach iH)- 3¢k Propeyl] pigdr{ll i ATA0Y 1 m b Elis disdb1 300 bh8g, and

then the mxture was warnmed to room tenperature and stirred. After 6
hours, the mi xBYpeingirbenydemine, §-dderedha-dinkgnylpyepanamide wasabtainedder ice

| i ' LS. : ith . _dichl t h :
The or ganepayienydufltal Broeafer @l bR ATk Woc, BY pafiecde ShUERES o

| nsol ubl prodlakt, dse vielecconpvane dvdayoblained ak icoldrlead solid By &imt il drar8coTes to
evapor at ed under reduced pressure. The resulting solid was dissolved in
di chl or othoepahExe3 iy 36b tyiplds8A%) i on was added with diethyl ether (20 m)

and pregrRj | - lec it I t ai.n e title
corrpoundq%%jl R@gcggg‘ygi‘ﬁéﬁg({gp'g?; W@Mﬁ)ﬁ@%g%&&gﬁ‘l 7'%’

7.32(d, 124742584 2H)m ), @. BRI H, ] 754 2 A5QH, t 4=2 50 51.8891.96(2H,m), 1.5-1.8(3H,m),
4.04(s,2H),2.71-2.61(m4H), 1.96(br s,1H), 1.79(br d, 2H J=12. 6Hz),

1. 41(s, 9@;1-4@!{1@) 1.03(m 2H). e)

tert-Butyl 4-[ (4, 5-di hydro-6H-t hi eno[ 2, 3-c] pyrrol - 6-one) - 2-yl nmet hyl ] pi peri di
ne- 1-carboxyl ate The conpound obtai ned in Exanple 22d (500 ng) was

di ssol vels) 2-f{1-[8#(Dip lengiesh inak8-oxagraply)] piperidimdcd tn wibiyhissaidvdinesuhé ony |
chloride (0.11 mi, 1.41 rmmol) under ice cooling. The m xture was stirred
at the sBYAFotMAHEfature for 1 hour, and then warmed to room tenperature

and stirred f OBy szin?%‘lé %omgg'@ncf aﬂ;ﬁiﬂegni\?mrﬂtﬁ% lgmG\gfﬁhﬁeattQﬁggo% dgkgr (5 m)

at the sanme tenperature and extracte ane. € organic
| ayer waebtaineled colorlesnasléd bpaiinidar pobcedines tortignesf Exampld o Gield s bl e
sol i ds V\ﬁreﬁiggeg(%gdzolayzofs%t ration and the filtrate was

1H-NMR(DMSO-ds): 9.6-10.2(1H,broad,HCl), 7.68(1H,d,J=7.5), 7.1-7.65(13H,m),

4.49(2H,s), 3.0-3.6(6H,m), 3.6-3.9(4H,m), 1.8-2.0(1H,m), 1.6-1.8(2H,m), 1.3-1.6(2H,m)

Example 47: 2-[[1-[3-(N-Methylanilino)-3-oxopropyllpiperidin-4-yllmethyllisoindolin-
1-one hydrochloride (Compound 287 in Table 1)
a) 2-[[1-[3-(N-Methylanilino)-3-oxopropyllpiperidin-4-ylJmethyl]isoindolin-1-one

By using N-methylaniline, 3-chloro-N-methyl-N-phenylpropanamide was
obtained as crude product by similar procedures to those of Example 43a. By using
the resulting product, the title compound was obtained as colorless solid by similar
procedures to those of Example 26b (yield: 57%).
IH-NMR(CDCls): 7.83(1H,d,J="7.2), 7.3-7.5(6H,m), 7.18(2H,dd,J=1.4,7.2), 4.37(2H,s),
3.46(2H,d,J=7.2), 3.26(3H,s), 2.70-2.78(2H,m), 2.65(2H,t,J=7.5), 2.26(2H,t,J=17.5),
1.8-2.0(2H,m), 1.5-1.8(3H,m), 1.2-1.4(2H,m)
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evapor at ed under reduced pressure. The resulting oil was purified by silica
gel colum chromat ography (nethanol -dichloronethane) to obtain the title
conpound as pale green solid (247 ng, yield: 52%. 71 'H NVR(CDCl13): S
7.63(d, 1H, J=4. 5Hz), 7.04(d, 1H, J=4.8Hz), 4.33(s,2H), 4.11(br s,2H), 3.45(br
s,2H), 2.69(br dd, 2H,6J=12.3,12.3Hz), 1.93-1.87(m 1H), 1.67(br

d, 2H, J=9. 3Hz), 1.45(s,9H), 1.30-1.16(m2H). f)

5(P|per|d|n4 | met hyl) 5-di hydr o- 6H-t hi eno[ 2, yrrol - 6- one

hydr ochl B} 2-dld- IQy(NJMe lﬁhélmn@mﬂpwemélin14nylhnathy?]esoml(lell_®nerg 0. 90

mol ), Hgd}ocﬁ decorrpound was obtained as pale green solid by simlar
procedur e ose of Exanple 1d (200 ng, yield: 80%. 1H NVR(DMSO-de): S

8.90(br s, 1H), B$ ubightheomigbund oQﬁzﬁﬁkdliﬂ Exﬁxﬁﬂﬂzﬁa tie ﬁﬂ@@oﬂa onffwys'lz)
4. 44(s, 2H) 3.38(d, 2H, J=7. 4Hz), 3.24(br d, 2H, J=12. 6Hz),

dd, 2H, J=giainebasiqalrless sotid bygypﬂwlpyoceium@blth@ezmE)cam:le&&9y1e1d 91%).
1.43-1.2 ) o (2-(4- Fl uor ophenyl) - 2- oxoet hyl ] pi pe

ridin-4- y: i ,@%“k lln? 2(%%i$$hydro 6Ht hi eno- [ 2, 3-c] pyrrol -6-one By using the
conpound:MNMRBM SO dSxaspie1 @ 2 brod@ 30y, 7.87(1 1, awel )5), 1.58:7t62(21,m); onpound
was obtai ned as pale brown soli d@_i;{; simlar procedures to those o Exanpl e

le (209 Fg;7-§i6&.m) 4.4862H,8)3 MREGEIERD) 2.72.8(2HmY, DA(2G2H)m), 7. &2(0 L Him),

7.15-7.0 4.32 2 3.72 2 3.45(d, 2H, 7. | Hz
2. 96( br %%%%TZB%§I%%%)2 11(§nszH)F? Sy 7E'%m 1H),(1. 70( br .
d, 2H, J=13.9Hz), 1.51-1.43(m?2 h

5-[[1-[2-(4- Fl)uorophen (2 o;?)ethg/l]plperldln 4-yl ] met hyl

-4, 5- di haempr4&: ﬁr[éhbﬁl f%334 @?tp'yhlrfbloqwhé'%yld'r?o@h’leﬁr}’llbepgydlas‘i g t he

Corrpoundm% ]15'0qu lﬂu-?% gorg%%ggeo&rﬁgppou%dsﬁowgble i e title conpound

was obt al ne as co ar procedures to those of Exanple

if  (178anpllnvRel 2,3 Z&%rahyequuﬁngolmlm) 2-000etAyllSipeHid MVRGOMSO- d8) 1 S
9.94(br s, 1H). 8.19-8.06(m 2H), 7.99(d, 1H, J=4. 8Hz),
7. 58( dd, Pethpdlisgngolingdyone7 26(d, 1H, J=4.5Hz), 5.11-5. 04(m2H) 4.47(s, 2H),

Bampl e 23: 6T LT2 (RO e @ﬁ@lﬁméﬁwﬁ e L

- 6, 7- di hy-ghethan-i-pyé mb@beaxﬂecbhwfudilm-o&art@ Sl ipR6deldardstR thegground 796
in Table_2) 72 a) Ethyl 2-brononethyl piridine-3-carboxylate By using

2- br ononEXayPisAdad By-uping bhrosegnitingproduety the gltlelczmppunﬁma)s obtsiged @Bt | e

Cowpound?sg@s,fq%gwg%%{is %Wro UCHS RY%ngid% Blarph R g{,lefd Ig3ofyhose of

Exanpl e was use reactl on w t hout
puri fi catH-OIMR(CDCls): 7.84(1H,d,J=7.2), 7.40-7.54(4H,m), 7.06-7.17(3H,m), 4.38(2H,s),

3.80(2H,t,J=6.6), 3.48(2H,d,J=17.2), 3.27(2H,s), 2.86-2.94(2H,m), 2.72(2H,t,J=6.6),
2.04-2.14(2H,m), 1.92-2.02(2H,m), 1.5-1.8(3H,m), 1.2-1.4(2H,m)

b) 2-[[1-[2-(1,2,3,4-Tetrahydroquinolin-1-yl)-2-oxoethyl]lpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride

By using the compound obtained in Example 48a, the title compound was
obtained as colorless solid by similar procedures to those of Example 1f (yield: 94%).
Melting point: 208-221°C
1H-NMR(DMSO-de): 9.6(1H,brs,HCI), 7.68(1H,d,J=7.4), 7.55-7.62(2H,m),
7.45-7.64(1H,m), 7.0-7.4(4H,broad), 4.51 (2H,s), 4.1-4.6(2H ,broad), 3.2-3.8(8H,m),
2.8-3.0(2H,m), 2.6-2.8(2H,m), 1.5-2.0(7H,m)

Example 49: 2-[[1-[3-(1,2,3,4-Tetrahydroquinolin-1-yl)-3-oxopropyl]lpiperidin-4-yl]-
methyllisoindolin-1-one hydrochloride (Compound 324 in Table 1)
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b) tert-Butyl

4-[ (6, 7-di hydro-5H pyrrol o] 3, 4-b] pyri di n-5-o0ne) - 2-yl net hyl ] pi peri di ne-

1- carboxyl ate By using the conpound obtained in Exanple 23a (1.01 g), the
title conpound was obtained as brown oil by simlar procedures to those of
Example Ic (945 ng). The product was used in the next reaction w thout

puri fi can) D4L1-[B}(162,§ BiTeerd idRoqiriy o161 BNl)-3-oxopropyllpiperidin-4-yl)-
-6, 7-di hydro- 5H—p¥rrol o[ 3, 4-b] pyri di n-5-one di hydrochl oride By using the

conpound™ebeuliipeiadelin-£xenepl e 23b (811 ny, 1.01 rmol), the title conpound

15 Care g, yPerSnent PR RS s GRS 34 PerpRfatlplia™ ©
8.10(dd, 1Hl)i>r8pa@m 1-0Bklas obtdifedds tihde p]roauZt,b%x $lar oeluSes2td) those of
3.47(d, 2H, J=7. 4Hz) , 3. 24(br d, 2H,J=12.3Hz), 2.79(br = dd, 2H, J=23.5, 12. 3Hz),

2. 09- 1. 9BganRiep3al. Bs@lsmgdthmestﬂmggngluctltmnme321@@12:»4; wagpbtained as

-26[ [71d|[ ﬁyd?%&gu%hg%hen ll%a\rs%ﬁg% %%e?s?/t |tﬁl nhg ﬁéﬁhge’teﬂ% 7%({"31)0und obt ai ned

i n Exanpiie-NMR(CBCH):ms4(1HIT, Jame),)7.40- hfsstamln@ 7 QYIRS 03,54, 9802H, ﬂed as
pal e brown solid by simlar procedures to those of Exanp le le (37
yi el d:  789PCH LI R{A). AT @3, d.6=8 25 263, A BE yah 178-2. Omiym) 8.5t 3-8 H.nm 3H)
7.40(dd,%‘511 (%] .1Hz), 7.12(dd, 2H,J=8.6, 8.6Hz), 4.47(s,2H), 3.73(s, 2H),
3.55(d, 2H, J='37—. , 2.97(br d,2H, J=11.5Hz), 2.15(ddd, 2H,J=2.1,11.5,11. 5hz),
1 86-1.80(m 1H), 1. 70(br d, 2H, J=13. OH), 1.56-1. 46(rn2H) e)

2-[[1-[2-(4-F uorophen - 2- oxoet hyl ] pi peri di n-4-yl ] nethyl] -6, 7di hydr o- SH
pyrrol o ® % LBiAsfH 24 t@rli'é'dfnqh‘y'éi‘rlﬁt 1vb3-gzomppryipingridied wdmeshnd obt ai ned

in Exanmp] nmol ), the title 73 conpound was obtai ned as
col or | ess‘?'glsnéﬁﬂ 1blee lr;r%rloé}}lgi?‘lflocedur es to those of Exanple if (384ny,

yield: 85%. I\Ej'hbﬂih@ tﬁ@lcﬂﬁlpoﬂﬁcﬁoﬂi@%dllthMadﬁie tifle %&n%é@ﬁd ﬁra@H)
8.78(dd, 1H,=4.7, 1. 1Hz) 7.57-7.45(m 3 5.13- 05m2

4.61(s, 2?11) al@d@z(t‘ﬁ}qus sshfiak(Brméaqmoce@um@b#hosad amppe 18(viedd:1$5%
2.07(b 4 Exanpl e 24: 2-[[1-(3, 3-Di m et hyl
(br flt)mp%e“ %%rm] H). Exanple [[1-( m et hy

- 2- oxobuty nmet hyl ] isoindolin-1-one hydrochloride
( Conpount MKBR(DMS&)M@ 4B (1H,b2s; HD1)17(437 3¢dM M), 7.0-7.3(3H,m), 4.50(2H,s),

t hyl - 2- oxaobut ' di M dol i n-1-one Th d
ot 1 nach bri- BRI 7-{ 5L A0 v 2o DS BB ARmIDNE (6 1 )

Ihghlsglr gip??;co ngquZéﬁbh% r1I gt7mr/r1| ;im gﬁd( gt |5r7r reﬂd a:l rltl)om % eﬁggr ature for
30 hours

Example 50: 2-[[1-[2-Oxo0-2-(piperidin-1-yl)ethyl]piperidin-4-yllmethyl]isoindolin-1-

one fumarate (Compound 328 in Table 1)

a) 2-[[1-[2-Oxo0-2-(piperidin-1-yl)ethyllpiperidin-4-yllmethyllisoindolin-1-one

By using piperidine, 2-chloro-1-(piperidin-1-yl)ethan-1-one was obtained as

crude product by similar procedures to those of Example 42a. By using the resulting

product, the title compound was obtained as pale yellow oil by similar procedures to

those of Example 42b (yield: 78%).

'H-NMR(CDCls): 7.85(1H,d,J=17.5), 7.42-7.564(3H,m), 4.39(2H,s), 3.48-3.55(6H,m),

3.13(2H,s), 2.84-2.91(2H,m), 1.97-2.08(2H,1ﬁ), 1.4-1.8(9H,m), 1.2-1.4(2H,m)

b) 2-[[1-[2-Oxo0-2-(piperidin-1-yl)ethyl]piperidin-4-yllmethyl)isoindolin-1-one fumarate
By using the compound obtained in Example 50a, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 83%).

Melting point: 201-204°C
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and then heated at 50C for 7 hours. After the m xture was stand for
cooling, the mxture was added with water (10 mM) and extracted with ethyl
acetate. The organic |ayer was washed three tines with water and dried
over magnesium sul fate. Insolble solids were renoved by filtration and the
filtrate was evaporated. The resulting oil was purified by silica gel

col um chiNMRODMShe)( ST (Al J=diHhV 66omel(BHNe), T.46-7GU B m) he title
conpound as pale brown solid

69 , ield: 60
o Y o dumacip nsubys A8(aH o) b b-a SUH 3000 RS s AL 4h-DAORH P )

U871 aBCS A g g A TE S e SPndE0 Ly L Ts(S e by

2-([ 1-(3 ,3-Di nmethyl -2-oxobutyl ) pi peridin-4-yl]nmethyl]isoindol in-1-one

hydr ochl gri de éUSI ng the corrpound obt ai ned i n Exanple 24a (369 ng, 1.12
mol ), tfZamplq it oliast-phie amedlyalsplwpdwt"egldmsHmlhsqwddnhﬂmne

procedurgﬁjsé Eﬁ(ﬁgﬂ (323 ng, yield: 799 . Mlting point:
239-243C M{Wd’éi) 'Fa}ié%%)r s,1H), 7.68(d, 1H,J=7.5), 7.61(d, 2H),
7. 53- 7. 4B 2 [1HR; (Indlnlﬁl41-4'l)522()meﬁtlrb'l,]p@eﬁﬂnﬁfi%l]@mtﬂml.soﬂndgﬁthr-orih 2H, J=10, 5HZ)

1.97(br s, 1H), 1.79(br . d, 2H, J=13. 5Hz)., 2(m 2H), "1 13(s, OH).
Exanpl e 25 -Exuim(gzn%lﬁ%%ﬁ@y} Pﬁflﬁlé%ldwﬁtha‘}’l ToRet WgA Phtatedcrs) qude 1 one

hyd hl Takls th
2y|\/|r9'?ﬁoxg enzy ’CQ{MW 2 8%&0, ﬁ?) gffl ?e‘l'\% tri'pho Sqﬂé}eéiﬁ%g%%h%g 2.55
mol ) wepmsddic thé mré aom;ioahdaingsob’nmimams(;ﬁld’rjre)llowTktﬂuBlw sid it pracedateleth Wit h

pyridine (1. 1%3 m mml ) under ice cooling, and then warned to room
t enper at Hose o E\F?@Plezﬁzbrﬁyl'ﬁ]f‘e@") nsol ubl e solids were renoved by

filtrati q@mﬂ@cbbg) %oﬁy(gﬁtd $8.4 %@mﬁa&% EPG}G f%@&%&)w ?E%uidﬁznw

resulting oil l'ut e acétate i 'nsol ubl'e ‘sol'i
further 7adOhNBdJ=TIg 6£00(2HN), 4\1&9(‘&]/8,598&0 eidSl(lHed,J T 2H ©ssure to

btain t d | | | (1.16qg, _yield: 1009 .

b rus R3S el o8 A Bt 7 B 1 B8 o)
2-[[1- (21 Net bexypgnzy! ) pi peridin-4-yl Jmethyl ]i soi ndolin-I-one The conpound
obtai ned in Exanple 25a (339 ng, 2.17 mml), the conpound obtained in

Exanple 1d (563 ng, 2.11 mmol), and triethylamne (700 /.11, 5.02 nmol)

vvere added i hyl f ormam de (6 m )., and the mxture was stirred at 60C
for e [gﬁg&f%%)cw P m‘%&tmgx’ &lmé;ué{ftmhe@aﬁo% 1r?ﬂﬁﬁ“t“&fﬁ ature

and then dil Uﬁﬁqsi‘ffgttﬂe%oﬁbdﬁﬁld SN aYEHAl nOf x #th Ph 51§CE{ PexPRgs The

m xture was was wat er an aqueous soO i um bi car BonaPe sol uti on, and
t hen wi t ébteitedramtoetbrbyss selid by similar procedures to those of Example 36¢ (yield: 54%).

Melting point: 168-171C

1H-NMR(DMSO-ds): 8.05(1H,d,J=7.9), 7.67(1H,d,J=7.4), 7.565-7.62(2H,m),
7.45-7.52(1H,m), 7.24(1H,d,J=7.8), 7.12-7.18(1H,m), 6.97-7.03(1H,m),
6.61(2H,s,fumaric acid), 4.49(2H,s), 4.17(2H,t,J=8.4), 3.42(2H,d,J=7.2), 3.35(2H,s),
3.13(2H,t,J=8.4), 2.91-2.98(2H,m), 2.15-2.26(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m),
1.1-1.3(2H,m)

Example 52: 2-[[1-[2-(1,2,8,4-Tetrahydoisoquinolin-2-yl)-2-oxoethyl]lpiperidin-4-yl]-
methyl]isoindolin-1-one fumarate (Compound 229 in Table 1)

By using 1,2,3,4-tetrahydoroisoquinoline, 2-chloro-1-(1,2,3,4-tetrahydro-
isoquinolin-2-yl)ethan-1-one was obtained as crude product by similar procedures to
those of Example 42a. By using the resulting product, 2-[[1-[2-(1,2,3,4-tetrahydro-
isoquinolin-2-yl)-2-oxoethyl]piperidin-4-yl]methyl]iéoindolin-l-one was obtained as

crude product by similar procedures to those of Example42b. By using the resulting
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and dried over sodiumsulfate. Insoluble solids were renoved by filtration,
and the solvent was evaporated under reduced pressure. The resulting solid
was suspended and washed in a m xed solvent of diethyl ether and hexane,
and solid was dried to obtain the title conpound as colorless solid (524
ng, yield: 71%. 'H NMR(CDCl3): 7.84(1H,d,J=7.2), 7.41-7.53(3H m,

7. 35(1H, ﬁhibdlreﬂ, the Title com;?oulﬁ was2étdidedas @lo3Esd s8I BilsithilartprbRédiites ko
3.80(3H,s), 3.55(2H é 50(2H,d,J=7.2), 2.91-2.96(2H m,

1. 97- 2. ObROfExample 6@@3@#%88%)1 3-1.5(2H, m «c)

2-[[1-(2 nzyd eridin-4-yl]nmethyl]isoindolin-1-one hydrochloride
By usi ng%&ggﬁ%@gu? iﬁigl ned in Exanple 25b (521 ng, 1.49 nmmol), the

title cOMPOMRIDMSD-ADE wenem AT=008)07 5656 KQH, ), oy 4 577 152l A, Pl ocedures to
t hose of Exanple if 8470 , yield: 82%. Mel't | ng point: 195- 2039C 75

1H- NIVR( DIVSY -8 e, m) 06 S O(RHL pifemariy agigh),74. 711/2%&{ ), 4. 579(112112s)54.(4§(—1 2L,9),

3 é%(%“sg(i&ﬁﬁ%ﬁ)%a el Shoytiinty 0 Sesdesy bigsatligd oo

2-[[1-] 22(022. Nmnﬁwpbanadlmhhyih1ps(nﬂrm@llln14 HbhHpes hyl ]isoindolin-1-one
hydr ochl ori de (Conmpound 146 in Table 1) a)
2- Met hoxyphenet hyl net hanesul f onat e 2- Met hoxyphenet hyl al cohol (5.29 g,

34.74 d
tetr ah;/nc}?' (L#l Ie 5:I’( %ﬁi-‘i‘%’ Qgsl(ég 1)%hghp1 %Qm%d mx@‘?{msm alﬁlggﬁ?? onyl
chl ori deﬁ(xﬂax&tér‘(coxﬁﬁodﬁmﬂ;ss inTk¥ble iife cooling, and stirring was continued

at the sane tenperature for 1 hour. The reaction mxture was diluted with
et hyl ac8tBthyl 28(@%%&939@*@# wat er, 10% aqueous citric acid solution, an

aqueous sodi “fHdQl%@ Il tgg% 1%05)(‘_)? ‘39041?&603 Wgfzaatu&atsed b |ne and

dri ed over magnesm 'sul*f at'e e so re rer’mveofnﬁly filtration,

t he sol Vﬁdi‘ﬂasw&ﬁl carb ot 42 ad gl,llldﬂl’mfnfbﬂ)llﬁad ddded soldemethyEforRamidd (19 0I)] was
purified X silica gel _colum chrorrat ography(et hyl acetate-hexane) to
obt ai n t ARd the mixtupeiyesheates atBOYC for 3G mdnutesoy ThereaoRonmuirsyre was cooled

7.18-7. 2% %ﬂlﬁé&zggjg? a,ﬁg‘%k&b@ wifh é%g'?%ettat]e, nd )cherig W%élgégcﬁ wﬁ)n’water and

3.07(2H,t

2-[[1- [2d(12d Medrisodjyph enlfhiect Miyddipbloablidd were yein] oVt by !flliSeiondeldi the feace The
conpound_ obt ai ned in Exanple 26a (530 , 2.30 mm] ), the compound

obt ai nedVPH CEBRATHI uriler seduded, Przssme mr%ls resyling il s pysified ysglcagel 5. 22

mmnla% hyl py?r leocl(ill one O%SL% &%@ﬁdﬂg %al%g hﬁamé%&g@ﬁg ??{rél:e ohpogagafs ar ell? W

hours. Téid(r.85¢f yield:m3xure was allowed to cool to roomtenperature, and
then the _m xture was acetate. The m xture was washed

di
e e NN GRS E0 L A e 8 OBt d g A RO A AT e wi L
4.20(2H,q,J=7.2), 3.88(2H,s), 3.54(2H,t,J=8.4), 3.03(2H,t,J=8.4), 1,27(3H,t,J=7.2)

b) 2-(Indolin-1-yl)ethan-1-ol _

Lithium aluminum hydride (300 mg, 7.91 mmol) was added with
tetrahydrofuran (9 ml) and the suspension was stirred with ice cooling. The mixture
was added slowly with the compound obtained in Example 53a (1.33 g, 6.48 mmol)
which was dissolved in tetrahydrofuran (3 ml), and then the mixture was stirred at the
same temperature for 15 minutes. The reaction mixture was added successively with
water (0.3 ml), 156% aqueous sodium hydroxide solution (0.3 ml), water (0.9 ml), and
sodium sulfate. Insoluble solids were removed by filtration and the filtrate was
evaporated under reduced pressure. The resulting oil was purified by silica gel
column chromatography (ethyl acetate-hexane) to obtain the title compound as

colorless oil (873 mg, yield: 83%).
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saturated brine, and dried over sodiumsulfate. Insoluble solids were
renmoved by filtration, and then the sol vent was evaporated under reduced
pressure. The resulting oil was purified by silica gel colum

chr omat ogr aphy (di chl or onet hane-net hanol) to obtain the title conmpound as
yellow oil (544 ng, yield: 71%. 'H NVR(CDC13): 7.85(1H,d, J=7.5),

7.42-7. SY{NMRICDC1:):27.04-Y8(322H 1)), 667.18LH 3,580 (D6 BV (1H,4, 4749 279 ).84(2H,m),
3.81(3H,s8), 3.52(2H,d,J=7.2 3.01- 3. 06( 2H, IF—Q , 2.79-2.85(2H m,

2.51-2, 5@@@&2,%#&-_4@»91-%1@g&m» 3006 H. tgl814)ng-08GLEBb1s. 8 H ) c)
2-[[1-[2-(2- Met hoxyphenyl ) et hyl ] pi peri di n-4-yl ] et hyl ]isoi ndolin-1-one
hydr ochl ori de By using the conpound obtained in Exanple 26b (533 ng, 1.46

mol ), t fe2-{[1{R ¢ IndodinpDyl)elthyilpi mhidih Acyl iasthydlieiyddlimMone fudabytesi mi | ar
procedures to those of Exanple, if (475ng, yield: 81%. Melting point:
208- 227C 1H NVRY BRIOG the)compoungd obiained in Exgmple§dy, Lindw)in-IzyRethpneiebH n)

1. 51 it By MfelPbuigorfast ek dbvhinky Bl op B lrt Eulleg oppcegure fo thage gf 5y, oy
1. 5-1. 7( EkaibleR261D By wsing Zhe rebubBemy yddupe; r2-[i1 02 4mybliRi1yh dtheRpipdaildin-

1-one hydrochl oride (Conpound 176 in Table 1) a) 2-(1-Ben
zyl pi per tdtmetbylligpindglinilsenenyet phtainedngs ornde predust by sipnilatiprassdeiss 4P ned by

simlar o] . . iel.d: 9 (Chda): S
o 1o, B SERRpIO% G ERH SRl B bR T )
2H), 3. 5ébtathedbysimilarkizocedidres 3. thdsd 6f Edple B638yieht: 66%).) = 12 Hz, 2H),
1.96 (dtMﬂ' = ZI.,1.72 2.4 Hz, 2H), 1.79 (m 1H), 1.66 (br d, J = 12 Hz, 2H),
1.41 (dgMepng paing 216-R4L 2. b) 2-(1-Ben | |
zyl pi per igl} mg@%t-ﬁ' I3 68QENE9E %) 17 859 N SHQEN170Ld A8 0By S N9 the
conpound om#%e in eéxarrpﬂe ’gga, rkt)'ne tit@g cbn’gound Wag1 ’g@t ai ned by
simlar @0écetR(2Hgn),d.38{RHes,fin dricagd)e 6i50-§.56@H]n)3H5¥B(2HVE), t i ng point:
222-229C ' H- NVR ( DNEO- de&: 5.13. 50 éﬁbr S, 1I—2, 7.57-7.60 gm 4H}_I, 7.46-7.51
(m at), 342684472 34@ hbI78.3) JIR2HI=6:9)48.04- B 51 @R, 219 86BHAIB.8Y (m
4H), 1. 95760y Lhle of 078 1,7-1.9 18 7S 3Ph 8. PRon
2-[[1-(4- Izl %’dg%nzg-llz) plzbég??é:ﬁ?’l- 4-y1 rret%?)’/l ]%Hlisg)l n%g?l 'n-]%-(d?ném)
hydr ochl ori de (Conmpound 186 in Table 1) 77 a)
2-[[1- (4-Fl uoy obenzyl ) pi peridin-4-yl]methyl] isoindolin-1-one
[[2-( Exanl'{plre b4: 2?[¥1-%£( 192,3,4-Tetrah})/dr]oquino inl1-yl)ethyl]piperidin-4-y1]methyl]-
isoindolin-1-one fumarate (Compound 325 in Table 1)
By using 1,2,3,4-tetrahydroquinoline, ethyl 2-[1,2,3,4-tetrahydroquinolin-

1-yllacetate was obtained as crude product by similar procedures to those of Example

53a. By using the resulting product, 2-[1,2,3,4-tetrahydroquinolin-1-yllethan-1-ol

was obtained as crude product by similar procedures to those of Example 53b. By

using the resulting product, 2-[1,2,3,4-tetrahydroquinolin-1-yl]lethan-1-ol

methanesulfonate was obtained as crude product by similar procedures to those of

Example 26a. By using the resulting product, 2-{[1-[2-(1,2,3,4-tetrahydroquinolin-1-

yl)ethyll-piperidin-4-yllmethyllisoindolin-1-onewas obtained as crude product by

similar procedures to those of Example 26b. By using the resulting product, the title

compound was obtained as pale yellow solid by similar procedures to those of Example

36¢ (yield: 46%).

Melting point: 196-200°C

IH-NMR(DMSO-de): 7.67(1H,d,J=7.5), 7.565-7.61(2H,m), 7.45-7.52(1H,m),

6.90-6.97(1H,m), 6.84(1H,d,J=6.4), 6.59(2H,s,fumaric acid), 6.56(1H,d,J=8.3),

6.41-6.48(1H,m), 4.48(2H,s), 3.37-3.44(4H,m), 3.26(2H,t,J=5.5), 3.00-3.07(2H,m),
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The title conpound was obtained by simlar procedures to those of

Exanpl e25b (yield: 49%. '"HNWR (CDCla): S 7.84 (d, J = 7.5 Hz, 1H),
7.42-7.53 (m 3H), 7.26 (m 2H), 6.98 (t, J = 8.7 Hz, 2H), 4.40 (s, 2H),
3.50 (d, J =7.5 Hz, 2H), 3.45 (s, 2H), 2.86 (br d, J = 12 Hz, 2H), 1.94
(dt, J =11.7, 2.1 Hz, 2H), 1.80 (m 1H), 1.66 (br d, J = 12 Hz, 2H), 1.40
(dg, J =2.582.68(4H;m),2H)-2. 32 Hm ]|, [117-0 H(FH 1oy, el p2y3 B pi )p e ri- tiseHimyl ] met hyl ]

i soi ndol i n-1-one hydrochl oride By using the conpound obtained in Exanple
28a, the title conmpound was obtained by simlar procedures to those of

Ex I H NVR. d S 10. 30

(br &, elE%‘a‘%i &5 %g"ﬁ%f’%ﬁ;‘ [9-97421810(%11%&&; g@%?d(?"y‘{?“g“é qll%‘ B4 49

(S 2H) 44&1]21&%37141’13o{dﬁﬂohﬁl'i)-on@hy’dh-o&alﬁﬂdéI(rZ 1s"dﬂ)ero¥ do?n}ﬁ}u:ﬁﬂ 9onin Fétle 1)L. 96 (M
, érd J = 2H) 1.53](!:br g, J ,2H) . Exanpl e 29:

2 [[1 [2a>( l\ﬁtbeﬁbﬁﬂ@n&?r()‘leﬂwyb?rp'é}-?ﬂ @qummhme}m&mmdmn | - one

hyd hl 9 Table 1

2y[ HC[ deﬁﬂ%tﬁgﬁ %Ledﬁg (?rhéyln] p?pe(ral dl) na)4 yl ] met hyl ] i soi ndol i n-1-one The

title corrpoundBmslxxghﬂlalcaﬁ@owd Sbmﬁe’ﬂfmmm&ﬂl'érlﬁsml@ nié”IQSIQ i oBX &pber 26b
(yield: 27%. 1H—NIVR(CDC1$ d, J =7.8 H, 1H), 7.43-7.54 (m
3H) 16f thyg tithe gompoupel (33 ,leé 512 andEyisomen(l8iag, mld Lwers, J =

, 7.
(17 5 Pkt %es&go%ds b ey Biftodfed fo bite pfBlgmeyopsd 1 4050 ¢ (0 O3
5 [1[21 ?Zmﬁola:]:d?org et hyl ] pi peri din } i soi ndolin-1-one
hydr ochl GHNRIGEH)Clse "%1£(ﬁghf an?ﬁ(éthaJn%G |7r5667\2§ }BHQ%%‘[W@(?Htmbl N
aa0 . NEPETHE TSR SH LB SRR HER A, 1R Bt TR g

(d, J = 72.18- m(zlﬂwl) 178-8 I(YHAR), 1r8-1 BYH, m)/ 13L1.6@H,D), 7.32 (m 2H), 7. 18

(t, J :& 2H), 4.52 (s, 2H), 3.54-3.60 (m 2H), 3.42-3.46 (m 2H),
2.86-3.3 (%?fnee;)ri), 2.86 (m 1H), 1.83 (br d, J = 12 Hz, 2H), 1.54 (br g, 78
J 12

2- [[1 [ 3- Phenyf 3- o@p?ﬁg%’ i Sé)r 7d?0n71?-8(%ﬁ[ m)t ?13??]'% %%(lzlﬁldml) in-1-one

hydr ochl 698041,d Cdrpdythd), BSIi(lH,dT&I?ﬂ B), 1)32&2H s), 3.86(3H,s), 3&14|(2H le =17.5), "
2-[[1-]3- oxopropyl | pi per.i di n- 4- ]isoindalin-1-one The
title co‘?ﬁ'ﬁéﬁeﬂ%Shlﬁ?so%géﬁzﬁgﬂ’])’b%rgé‘lzrﬁﬁ‘%ﬁ %]Y&C;Eat?l(%g o 1iZh b4 MmExanpl e 26b
(yield: 61%. 1HNWVR (CDCls): 5 7.96 (d, J = 6.9 Hz, 2H), 7.85 (d, J = 7.2
Hz, 1H), 7.42-7.59 (m 6H), 4.41 (s, 2H), 3.51 (d, J = 6.9 Hz, 2H), 3.19

(t, J = p).&MdéhoRB-[[12129@-f(Ynropheny] =2-12)-IPdroxyiminoethyl]piperidin-4-yl]-

methyllisoindolin-1-one hydrochloride
By using the Z-isomer obtained in Example 55a (232 mg, 0.564 mmol), the title

compound was obtained as colorless solid by similar procedures to those of Example 1f
(208 mg, yield: 82%).
Melting point: 173-178°C
'H-NMR(DMSO-de): 12.61(1H,s,0H), 10.6(1H,brs,HCl), 7.81-7.87(2H,m),
7.56(1H,d,J=8.4), 7.27-7.34(2H,m), 7.15(1H,d,J=1.8), 7.02(1H,dd,J=1.8,8.4),
4.53(0.4H,s), 4.42(2H,s), 4.39(1.6H,s), 3.83(3H,s), 2.9-3.6(6H,m), 1.4-2.0(5H,m)

Example 56: 5-Methoxy-2-[[1-[2-(4-fluorophenyl)-2-(E)-hydroxyiminoethyllpiperidin-
4-yllmethyllisoindolin-1-one hydrochloride (E-isomer of Compound 99 in Table 1)

By using the E-isomer obtained in Example 55a (180 mg, 0.438 mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example 1f

(140 mg, yield: 71%).
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2H), 2.82 (t, J = 7.4 Hz, 2H), 2.04 (dt, J = 11.7, 1.8 Hz, 2H), 1.81 (m
1H), 1.71 (br d, J = 12 Hz, 2H), 1.40 (dg, J = 12, 4 Hz, 2H). b) 2-[[

1- [ 3- Phenyl - 3- oxopropyl ] pi peridi n-4-yl]Jmethyl] isoindol in-I-one

hydrochl ori de By using the conpound obtained in Exanple 30a, the title
compound was obtained by simlar procedures to those of Exanple If (yield:
66%) . MMleltimg ppint:nt92-P9E526190 ' H- NVR (DVBSO-de): 5 10. 38 (br s, 1H), 8.01

d J = , (.69 2 7.54-7.62 7.49 (m 1 4,52
Es 2H) IHrI‘@éR@MEDQﬁq) !Lb?—é(mzs S%)(WMW br81H§§> (HﬁSH; d42H,m)12 HZH)ZH),
1.51 (br L

2-1(1- [47?3‘]#1‘ Etﬁlr%‘ﬁ% ﬁh})%”oxo %deé‘rﬁ HBH O3 A ASA PR ndol i n-

1- one hydue(ﬂH*IHHﬁ) (@mmmd) Bm(gn s),ahi®-3195(28,m), 3.37(2H,d,J=6.9),

2-[[1-[4- §;4 FI uor ophenyl ) oxobut peridi n-4-yl ] net hyI

]i soi ndo?PA=310KAE, oxhd. ith(bHé@hﬁeﬁJi ‘&één)obt ained by simlar procedures to
those of Exanple 26b. 1H NMR (CDC13): S 8.00 (m 2H), 7.85 (d, J = 7.5 Hz,
1H), 7.42-7.54 (m 3H), 7.12 (t, J = 8.4 Hz, 2H), 4.40 (s, 2H), 3.48 (d, J

= 7.2 HzExdidple 7.: $6B£dmo-3-[H -[2-@-fHlZoroghdnyl 22 99)- ﬁpc[roﬂ mﬂmo&h&@ ﬁ%nd?ﬂrj) 2.39
(t, J =7.2 H 2H),190197(m4,178 1H), B 12
Hz, 2H), 4-11]312et(1ﬂ&]130131d0115-2. ong fiymaraty (Z-jgpmer of ompound 92 in Table 1)

2 L el EaEbpaoR et RSB BEA PRl 0 el e - e

conpounmwmeiﬁylmbbmuaﬁd-lbghw m | ar procedures to those of Exanpl e if
(yiel d 2099 . IVEI ti ng poi nt: 195-199C 1H NWR %DIVBO de): $9.87 (br s, 1H),
8.06 (m 2H), e gompquny phtained)in ExangpleBed48] me. 2198 mmob; Z(ipgmer)

7 38 (ts‘bfdtz“ﬁrtﬁ dp8 %u%'é‘i)(ﬁzémgl{géﬁi 4%?5 (aga ]i??so e@%iﬁflg%% 23@3?% eogz(m

2 [[1 [ 20Ktdirfeld urcoivtuay solide) 1) biydils pretddiires fo tHoke®f Byhhplestdandol in-1-one
hydr ochl ori de (Corrpound 206 in Table 1) a)
1- ( 2- Chl GrisemRy) oxy) - 4- f | uor obenzene 4- Fl uor ophenol (8.92 nml) and

1-chl or o) The

sol uti o%ﬂyﬁﬁg&ﬂ %Lﬁlgfgg%mhc%gra %r?gﬁ-ki?lz\b@% %ﬁsgn‘g% lzlﬁs@d under

ref | ux fmn4azm,h)oar49(2HJdeJ=m 0t 8/00-3AB28, gV U2 2@ X PH|m), 0.8-20M H keper at ur e

and then filtered, The filtrate was concentrated and the residue was

puri fi ed-Byt-&RFHRE o1l -¥@Hemh chromat ogr aphy (hexane/ ethyl acetate) to

obt ain t(*EeIS%{ntek’ conpound (yield: 31%. 1HNWR (CDCl3): S 7.02 (t, J = 8.6

Hz, 1H), 6.87 2H), 4.19 (t, J = 5.8 Hz, 2H), 3.80 (t, J = 5.8 Hz, 2H).
IH-NMR(CDCls): 7.70(1H,d,J=8.4), 7.56-7.66(4H,m), 7.04-7.12(2H,m), 4.36(2H,s),

3.46(2H,d,J=17.5), 3.32(2H,s), 2.90-2.96(2H,m), 1.96-2.07(2H,m), 1.5-1.9(3H,m),
1.2-1.4(2H,m)

b) 5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-(Z)-hydroxyiminoethyllpiperidin-4-yl]-
methyllisoindolin-1-one fumarate

By using the Z-isomer compound obtained in Example 57a (212 mg, 0.461
mmol), the title compound was obtained as colorless solid by similar procedures to
those of Example 36¢ (114 mg, yield: 43%).
Melting point: 171-174°C
IH-NMR(DMSO-ds): 7.83(1H,s), 7.75-7.82(2H,m), 7.66(1H,d,J=8.1), 7.58(1H,d,J=8.1),
7.15-7.22(2H,m), 6.62(2H,s,fumaric acid), 4.45(2H,s), 3.60(2H,s), 3.34(2H,d,J=7.2),
2.75-2.80(2H,m), 1.96-2.05(2H,m), 1.6-1.8(1H,m), 1.4-1.6(2H,m), 1.0-1.2(2H,m)

Example 58: 5-Bromo-2-[[1-[2-(4-fluorophenyl)-2-(E)-hydroxyiminoethyl]piperidin-
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b) 2-[[1-[2-(4-Fl uorophenyl oxy)ethyl]

pi peridi n-4-yl]methyl]isoindolin-1-one By using the conpound obtained in
Exanpl e 32a, the title conpound was obtained by siml|ar procedures to
those of Exanple 26b (yield: 61%. 1H NWR (CDC13): S 7.85 (d, J = 7.2 Hz,
1H), 7.42-7.54 (m 3H), 6.93 (t, J =9 Hz, 2H), 6.83 (m 2H), 4.41 (s,
2H), 4. 0%-ylbnetByBis6indokin;1- &k@fun%aﬂiie (Ehsoine!' oTCR)ni']!Z)unHH)Z in3lable ibr d J =
12 Hz, 2H), 2.78 (t, = 6. 2H) , J =117, 2.1 2H) 1.81
(m 1H), 1.69 Bypping Erlsasw(rcfampsund fbtaenede,neEr&mpbﬁya(w @g[?237
1-[2-(4-F i 1 one
L2 CH B RIS o S Rer o AT U LB e e i1
conpoundthwas of BRamiphedbdp6shgiiield: pwredures to those of Exanple If (yield:
56%) . Mgn}g&pm nt 198 204t C 1H-NVR (DMSO-de): S 10.28 (br s, 1H), 7.68
(d, J = Mekfigg poipgy %C762(m2H) 7.50 (m 1H), 7.16 (m 2H), 7.02
(m 2H),. 62 66

WL éhﬁ&Rgﬁmsﬁo ﬂq@éu@g LA s:%’(guﬁ) 1.61M.7815ke,m$ Y do 3R, d Fes 15) -

| - [ 3- (4- 'FIlﬁerf}:(EHl;m) @(GQ(I?HQpISdn)m@mld)j|4m542Hls]),rrEB5‘02|H] d,gef 120lc8.30(2H,s); one
hydr ochl ori de Cﬁ und 216 in Tab a)

1- (3- cm%FB;?rﬁ? de)lﬁﬁiif’Gb?r%ﬁani@an m); 1 el - 6@RhBINHOWeX 2HmAi ned by
simlar procedures to those of Exanple 32a (yield: 94%. 1H NWR (CDCl3): S
6.97 (t, J =8.4 H, 2H, 6.84 (m 2H, 4.07 (t, J =6.0 Hz, 2H), 3.74 (t,
J 6. 3 EkRampl)59: 2-[22-(Z- phexﬂ;l‘ﬂ);enzb))piperidin-byl]methyl]isoindolin-l-one fumarate

2- [[1 [3 4- Fl uqr gphenyl propyl ] pi peridin-4-yl]nmethyl]isoindolin-I|-one
By usi ng'GORPuBfFSEia X ed in Exanple 33a, the title conpound was

obt ai ”eda)gZ’-[ﬁl(m#lfé&yﬁfe%@%ﬁ%@ﬁdfﬁﬁ?mhglf]gﬁfﬁg’&?h91 %ﬁ{) (yield: 72% . 1H NWR

(CDC13): 85 (d 6.96 (t, J = 8.4
HZ, 2H) 6. 82- Phpn)ﬂb&nzydblibim(is(4@I—i)1g,13879f51n(dl) arid ﬁl@co'}nﬂﬂhndﬁﬂ);alﬁdﬁ. (d, J

1 90 1. ggx?rer%Ielgé)welf tgimgyﬁd m_ﬂlmeihyyléor(r}ﬁmlﬂﬂ)(fi rril)41Th% gfdutlgn waledch)ig, 3 Hz,

2H). €) with pot bonate (517

2-1[1-[ 3WI( 4 pIgl ?J%%%ﬁglr.}yolngx% pr onf)ylﬁ %?%lénroll)d?nnd- Bf%/tﬁl At SR;?I T'Iltg osltlr{(limlgl n-12one

hydr ochl maictden Byixtise mgastahkeledmrpiomadexdbﬂanlr)addlp’reﬁpftmidesoﬁab ,we'&-bleolldctéde

compoun obt ai ed by sim|ar procedures to those le if (yield:
e ikee

439 . o o ety elWINWPENB’(ﬁ%I6‘)1°r18351@11ﬂ46{3%ans ywiqh)ss%ﬁ 69 (d, J

- 555( ;}'ZLHZ'%J'DﬁR(Af(LVD@IJa) 7. z@%kg{fﬁ szH)sH(z) . 5%17 (2%1%43%?2}4 5)5 3 648( r7n HEH) 2H),

216 (m3.2HRH, 4,399 ofFfv), 3B (2HLs)SDT§(BH, bii'd J=H 4F22)H2 830 prdd 5611611 GHz), =
1.74-1.68(1H,m), 1.63-1.57(2H,m), 1.39-1.30(2H,m).

b) 2-[[1-(2-Phenylbenzyl)piperidin-4-ylJmethyllisoindolin-1-one fumarate

By using the compound obtained in Example 59a (620 mg, 1.56mmol), the title
compound was obtained as colorless solid by similar procedures to those of Example
36¢ (331 mg, yield: 41%).
Melting point: 188-193°C
IH-NMR(DMSO-ds): 7.67-7.23(13H,m), 6.62(2H,s), 4.45(2H,s), 3.42(2H,s),
8.37(2H,d,J=6.9Hz), 2.74(2H,brd,J=11.4Hz), 1.86(2H,brdd,J=10.8,10.8Hz),
1.69-1.65(1H,m), 1.52(2H,brd,J=12.6Hz), 1.17(2H,brdd,J=22.4,10.4Hz).

Example 60: 2-[[1-[2-(2-Propoxyphenyl)ethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride (Compound 501 in Table 1)
a) Ethyl 2-hydroxyphenylacetate
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12 Hz, 2H). Exanple 34:

2-[[1-[4-(4-Fl uorophenyl oxy) butyl ] pi peridin-4-yl]nethyl ]isoindol in-1-one
hydr ochl ori de (Conpound 226 in Table 1) a)

1- (4- Chl or obut yl oxy) - 4-fl uor obenzene The title conpound was obtai ned by
simlar procedures to those of Exanple 32a (yield: 97%. 81 1H NWR

(CDC13): 5 6. %f{ﬁdrox]ypheﬁylﬁckﬁc acitty6.08 g839(8%nﬂ)ﬂ'})wa§3dﬁﬁol(réd inJethaRoB(118D,
2H), 3.61_ (t 1.89-1.99 (m
2-1[1- [4m(1)4arr4 Ut?r%?})‘hfé?fyl‘”éﬁwiéa‘i wquoaé?mtaﬂwd@u}ﬁqrmcwﬂ] misendhbedted- 1- one

B [ d he
o%t ;;SIngg %@851%%%?&“%9 g‘?é i rggsTbQ %ose O}X%\’—_"Eéa?vr% &° Ifé?){ e\q@&r?’g%‘ce 1H NMR
( CDC13) pfes?ul&&r(djdlllﬂte'&‘ witl etiizyl alete 7."Pide thixEtdrd Was %he(ﬁw@ﬁl whterdhnd 8.5

Hz, 681;} 4.41 (s, 2H), 3.92 (t, J =6.3 Hz, 2H), 3.50 (d, J
= 7. 2 statgpﬁted ro®, egd daledyvetsq@uﬂzsulm @sgkpb@q solgis:wéﬁea'empve@by 1. 93

(Zb{[EL [jﬁ](-tﬁé%fdl}'oza’rn (()1p er%} 3?(% ut yﬁeg} rﬁgér_‘g P%erfef/llufd&q%’ﬂ re]t |°Rg%lf_’||ztﬁe%|_%ene

hydr ochl e gtéinkyasusrafige bnemm@sawmi hhditagde). N Exanpl e 34b the title
corrpound was _obtained b Eﬁocedures to those of Exanple if (yield:

8299 . MelHNMRHoPGls): 71&@X§14%@H) 2660 Ban i 6) 098 Hid &8L-B3k5)s, 1H), 7.69
d, J = 6 751(m1H) 7.12 (t, J = 9 Hz,
(2H), 6. 94 5(2'#% %21 %59%}?5)2%)49@3?)'& Y372 6 Hz, 2H), 2.81-3.62 (m
8H), 1.99 (m 1H), 1.70-1.81 (m 6H), 1.55 (m 2H). Exanple 35:
2-[[1-(1-Benz_ of uran-2-yl rrethyl)pl peridin-4-yl]nmethyl] isoindol in- 1 -one
hydr ochl BrFde! 2asapenrpiengacetaterapl e 1) a) 1- Benzof ur an- 2- yI met hanol

Li t hi um al um S ; S n n_ di et hyl

et her and thenis‘uspcgy |dc§% was%rlieat g&ééﬁ)ﬁer r # %\gf G%EZ”E@U blé)rquroﬁawas added
dr opwi s e(0v835hm I -6084 or 1), ained- @tsaﬁhamlrb@aa@'(ﬁzt 2, 909G mdB werswdtdd to

di ssol ved in tetrahydrofuran (10m ) and further heated under reflux for 20

i nut es. dmeshyliormamide HQ ml).angthepiyture vas heated ag 7PRefer2gbrarswi The wat er
(0.8n) g5k hiikffle @rasf o3 WIPh wh B it PhF £l itk o NWeESe | MRRLURLE,

solids were renove tration usin e solvent was
evapor at edls waslleard wﬁduaadapécewoas h@dmhi icirboRete & ol h tors; G0 AR dABey RlifHOW
oil (1.72 g, d: 949 . 1HNVR(CDCla): 7.54-7 58(1H m, 7.45-7.49(1H m,
7.19-7. 352’(tEWtﬁ§ bn@eewdmw oveymagnesinny sylfate) Insolghlersqlige sergpemoved by

filtration and the filtrate was concentrated under reduced pressure to obtain the title
compound as yellow oil (1.15 g, yield: 83%).

'H-NMR(CDCls): 7.15-7.26(2H,m), 6.82-6.93(2H,m), 4.15(2H,q,J=7.2), 3.92(2H,t,J=6.4),
3.62(2H,s), 1.72-1.84(2H,m), 1.25(3H,t,J=7.2), 1.03(8H,t,J=7.4)

c) 2-[[1-[2-(2-Propoxyphenyl)ethyl]piperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 60b (1.00 g, 4.50 mmol),
2-(2-propoxyphenyl)ethanol (834mg) was obtained as crude product by similar
procedures to those of Example §3b. By using the resulting product,
2-(2-propoxyphenyl)ethanol methanesulfonate (1.13 g) was obtained as crude product
by similar procedures to those of Example 26a. By using the resulting product, the
title compound was obtained as pale yellow solid by similar procedures to those of
Example 26b (yield: 68%).
'H-NMR(CDCls): 7.85(1H,d,J=17.5), 7.41-7.55(3H,m), 7.11-7.19(2H,m), 6.78-6.89(2H,m),
4.42(2H,s), 3.91(2H,t,J=6.3), 3.52(2H,d,J=6.9), 3.00-3.08(2H,m), 2.80-2.88(2H,m),
2.53-2.61(2H,m), 2.0-2.1(2H,m), 1.6-1.9(5H,m), 1.3-1.5(2H,m), 1.04(3H,t,J=7.4)
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b) 2-Chl oronet hyl -1 -benzofuran By using the conpound obtained in Exanple
35a (1.00 g, 6.75 mml), the title conpound was obtained by simlar
procedures to those of Exanple 25a (1.17g, yield: 100%. 1H NVR(CDO s):
7.47-7.57(2H, M, 7.20-7.20(2H,n), 6.74(1H,s), 4.71(2H,s) c) 2-[[1-(1-Benz
of uran- 2-yl met hyl ) pi peri din-4-yl]nmethyl] isoindolin-I-one By using the
conpound obtained in Exarrpl e 35b (538 ny, 3.23 mmol ) and the conpound

obt ai ned | | d 3 the title conmpound was

obt ai nedd)og [[Ex[%lngalg "°BP sthtygptmsdén&rylizaeawlésozw 5160y, yield:
49% . 1 GHgha) 784(1HdJ 7.2), 7.41-7.55(5H,m, 7.19-7.28(2H m,
6. 57( 1H, k% 4. 39l(:ZH s), 3.68(2H,s), 3.50(2H,d,J=6.9), 2.95-3.00(2H m,

2. 03-2. 12(2H, "By usihg&-h]z cﬁfnii)blurﬂ pbfhlﬂedluﬁEQan)eﬁi»c the title compound was
2-[[1-(1-Benzaf uran- ahyl )pi.peridin-4-yl]methyl]isoindolin-I-one

hydr ochl ShtetRe B%F‘iﬁ’%‘irh“g‘stsﬁlé OF At PEse dRted do ithoseof Erampls df (viegid: f}%).0. 769
mmol ), t C Pig3@ was obtained as colorless solid by simlar
procedurigfsael?ﬁé H)]%geﬁ@? Exanmple if (252 ng, yield: 83%. Mlting point:
205- 213CH AN MRH)MSEC €16 0.3 110. mqmmrw) 7.69Q1,d, 357 b, TBo- 77633®H7m51(3H m,

7.21-7.2 H 4. 56- 2(2H, m 47- 4, 51

2 5 5. (DT S3 g oy S R AT BT EOURRP ) i g8 94(2H, ,0=0.4),

2-[[1-[ 296l I - 1/ 2
fu£n[alr aE e2 (%Cdgmgalﬁ%lyﬁ%tz%h#p‘hrqréql %ﬁﬁ“l%%lwg Sﬁl;gltdf}%lﬁgt- ﬁa ggul fonate
By using 3-indol ethanol (2.01 g, 12.5 mmol ), the title conmpound was

03 Tog. “pranale Saul-2- A BRRA CEEHBp T ey e har e Ay m Sthy s A dpLin- e
1 38(1H fgBuDloontpdfials B3l » 4. 4B(2H 1,971, 3.23(2H 1, 9=7.1).

2.85(3H, s)
2-[[1-[ 2aX3- E{ddfz-(Z-Bﬁln)zgtohybl}q;uy]h)ethsd]mpal'agah}‘tmtlm)eltl}ylhsomdolhﬁ-rl drreone The

oo neg To B riot 1S Sahee “’3’?%&3%%%%?1%@%@&%%%%?”‘O%?l”:’ b
b d 26
obt ai ne z@snmbfypmh m\m@é WS BYta3hdl AREruRl %ﬁ@gﬁ’d;t)qﬁ' sgfﬁé%mﬁcgag 5&;@ e

(465 ng, yiel MR( CDC13) : 8. 08(
7.34-7. GG(OSHpﬁilxarﬁpI}IﬁOb 243(yamng the ﬂesﬂR@&Q—Ip&jducB %@(Mz@lmiyﬁ’hé’dy,l)ethanol

3. 08-3. 13( 2H, 2.97-3. 03(2H, 2,70-2. 76(2H 2. 14(2H,
1.7-2. O(YgéF Iﬂ_litnlrledllaslcr@ Emr ucé% similar proce 1(1res tg)those ofExample 3b. r%y

2-[[1-] Zuilhé]@ﬁ)é rexuting piodulDi RELL Hiz91cky Y hd ATt A d1 304 tRIRL M oha NG as

1/ 2-fumarat e
obtained as crude product by similar procedures to those of Example 26a. By using

the resulting product, the title compound was obtained as yellow oil by similar
procedures to those of Example 26b (yield: 72%).

1H-NMR(CDCls): 7.85(1H,d,J=7.2), 7.28-7.55(8H,m), 7.11-7.19(2H,m), 6.86-6.93(2H,m),
5.07(2H,s), 4.41(2H,s), 3.50(2H,d,J=7.2), 2.95-3.02(2H,m), 2.83-2.92(2H,m),
2.565-2.63(2H,m), 1.9-2.1(2H,m), 1.5-1.8(3H,m), 1.3-1.5(2H,m)

b) 2-[[1-[2-(2-Benzylo:;yphenyl)ethyl]piperidin-4-yl]methyl]isoindolin-1-one fumarate
By using the compound obtained in Example 61a, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 56%).
Melting point: 184-188°C
IH-NMR(DMSO-ds): 7.68(1H,d,J=7.5), 7.58-7.62(2H,m), 7.2-7.56(6H,m), 7.1-7.2(2H,m),
7.04(1H,d,J=8.4), 6.8-6.9(1H,m), 6.57(2H,s,fumaric acid), 5.12(2H,s), 4.48(2H,s),
3.41(2H,d,J=17.1), 3.0-3.1(2H,m), 2.8-2.9(2H,m), 2.6-2.7(2H,m), 2.1-2.3(2H,m),
1.7-1.9(1H,m), 1.5-1.6(2H,m), 1.2-1.4(2H,m)
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By using the conpound obtained in Exanple 36b (181 ng, 0.485 mmol) and
fumaric acid (61.5 ng, 0.530 nmmol) were added to ethanol (11 m) and the

m xture was heated under reflux for 30 mnutes. The precipitated solid was
collected by filtration and dried to obtain the title conpound as
colorless solid (108 ng, yield: 52%. Melting point: 225-230C

"H NVR(DMSO-ds): 10.8(1H,s), 7.68(1H,d,J=7.5), 7.58-7.61(2H m,

7.42-7.53( 2H, 7.33(1H.d. ] 1H, 03-7. 09( 1H, n).,
.93-6. 9 %&%P[gé‘*@:%kéﬂé ?%PV’Q 2 ﬁeM)PlasrgbeMHWetwlﬁmieglmﬁ:071.92),

6
3.08-3.1 h 69-2. 75(2H, m), 2.14-2.23(2H M,
1.7-1. 9(%,2%&@ &q@ﬁéﬁ;@ﬁ@#ﬁ@y% 4(2H m Exanpl e 37:
2- [ [ 1- [ (& #H{L0*BiphedyNe@nglasatsaieile 3- yl ) met hyl ] pi peridin-4-yl [ methyl]-
i soi ndol i n-1-one_hydrochl gori de (Cogound 246 in Table 1) a)

2-[[1-

[(6 Fl uot-6BromponpeihyDbiphanyl (13368, hik mymob), m%@smmmngdp]%& e

dol g T 7 I
50! h00L o 08 e BlCon RS AOPROAL AL ELOGEDc A ed 82 iBani B TV )
pot assi umil), apdtthx indetura4dhs lmteRuiddernmefiuk fat 5 dagsn tEHERaation tmisfide S\'idsr r Ed
for 3 hours. The reaction mxture was added wth water and precipitated

Zm i gs wiided with srateriand extrpeted vigh, ethm%écgtem dsThegxteachyeasemshied vitlat er and
Taog .+ el ahlods dotfun STRGHRCH B 0BRH Y A WG bfing! 3@9?@%@%&4%

7.21- 7. 2ihaghesiym sulfa®@- 7Ink6luble s@ll,ds4ne3'9(r2iﬂpﬁéd bB fiBB4 fAbh,Sand the filtrate was

3.52(2H, d, J=7. 2%? 2.89-2,94(2H m, 2 05-2.15(2H m, 1.65-1. 90{3H
1.3-1. 5(@1}Cﬁ1}tr8 db\)nder reduced pressure. The resulting oil was purified by silica ge

2. [[1-] (&15%5113:218%%?%0;? o} ﬂﬁ}‘azagtefa% e)z'gi%)qxl h&hg%ﬁé gi't c%n'}ﬂ yl']isoi ndo

l'in-I-one Si ng t e conpoun tarned In anple 37a (303
ng, O. 79&1mkeﬂs)spliﬂhe.07tgi,meéd oprapditativeyas obt ai ned as col orless solid by

i il to th f  Exanpl 61 I d: 79% . Melti
voint - 1N 5 N%Rzﬁﬁ%%% TR RGBS, 6751 H my
7.86(1H d, J=7.5), 7.67(1H d,J=7.2), 7.58-7.61(2H, ), 7.40-7.50(2H m,
4.82-5.00(2H, ), 4.48(2H,s), 3.59-3.64(2H ), 3.2-3.5(2H ),

2. 9- 3. 1(2t2-0i,1’-RipheRyl>-5Ha catickacadpl e 38:

1( .
ﬁd([;)|2| |(—11i ? nZOdI o |q§,t§l%i§21212- AT h¥|§%%‘ Bgrglrglgﬁééxy%ll)ajas dl)s/s!,o]lved in
g BaRgRA£Q J)l'(FBO Al)b ’Elt?é QJTQﬁBH%stadQQE with ﬁotassmrms hMOXI(ﬁle (5.98

, 3- Benzodi oon an-1-one ssol vgéd in a
m xed s090:émim ot adddﬂuh@rdmtdt%&hﬁor(“éﬂourls) mhei rem:ttioanmixtuﬁﬁo«md gllowddetosoblut i on

was added with ridiniu erbrom de h de (2,24 7.00 mmol ) at
room ten&?erfa?hﬁegpéﬁﬁtufﬁ’ g‘%&f&f’ ]ﬁh"?ﬁ?"hﬂf‘tc 105200 %’b]& %(“he sol vent

was precipitated solids were collected by filtration and washed with water, and then dried

[
i
[

2-[[
i soi
1- (1,
1-(1

under reduced pressure to obtain the title compound as colorless solid (1.05 g, yield:
91%).
1H-NMR(CDCls): 7.25-7.42(9H,m), 3.63(2H,s)

c) 2-[[1-[2-(1,1’-Biphenyl)-2-ylethyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 62b, 2-[1,1’-biphenyl]-2-ylethanol
was obtained as crude product by similar procedures to those of Example 53b. By
using the resulting product, 2-[1,1’-biphenyl]-2-ylethanol methanesulfonate was
obtained as crude product by similar procedures to those of Example 26a. By using
the resulting product, the title compound was obtained as yellow oil by similar
procedures to those of Example 26b (yield: 70%).
IH-NMR(CDCls): 7.84(1H,d,J=7.4), 7.1-7.5(12H,m), 4.37(2H,s), 3.45(2H,d,J=7.0),
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evapor at ed under reduced pressure, and the residue was diluted with a m xed
sol vent of ethyl acetate and hexane. The m xture was washed with water, an
aqueous sodi um bicarbonate solution, and then with saturated brine, and
dried over sodiumsulfate. Insoluble solids were renoved by filtration,
and the sol vent was evaporated under reduced pressure. The resulting solid
was susp.elzd(4a)oh) i 36ecdt 6 Him ) axano(THan), 1BD40RH a0 to obtain the title
conmpound as pal e yeI |l ow solid (1.46 g, yield: 94%. 1H NVR(CDd s):
7.61(1H,dd,J=2.2,8.2), 7.46(1H,d,J=2.2), 6.88(1H d,J=8.2), 6.08(2H s),

4. 38( 2H, I

2-1[1-[ 2&9(%[1?%1 [I%e(rllklo |1%}>1<e51y1) 2 ;ﬁ‘*)th’é”%Q en’fl hnyfl]y%)llnbeéw lélsomg Ohfl] uI allréictﬁ ndol i n
-1 -one . By usBpgsingethe eoiputnd obtasmdtih Emﬂ&f@cﬁtlﬁ&ﬁﬂtlé 4&11p61&;hd wa®2 ol )

and the conpound obtained in Exanple | d (507 , 1.90 mol ), the title

conpound®Ri&ireddist gl aitads selidhy é“?ﬂﬂ BWC%‘MGG tbyh%ﬁerﬁf Exemple 86ei(vield: 68%}.hose

of Exa . eld: 94%. 'H-NMR(CDO s): 7.84(1H d,J=7.5
7.67(15?%”5%?%8@ fl?,z dﬁz 7. 56(5{()H m, 6.§34(1H,21,J:8. 1§, 6. 04( 2H, )s),

4. 41( 2H, gi-’NMRmmsia-sa)) 736@1{ 2-0.5) 1567, 628 10D BAOFL )5
2.1-2.2(2H % gﬂ rq %}
2-[ [ 1-[ 2861 -:Bé‘FfEBHPGX’é‘P 454§,(,2ng 6968 W50 PeriTdih85(4H.myet hy| |

dol I B Ex I
0! 1oL Sulr ARgeL BN raRbhgfey B st by SOmONd, PLA e ) Exarl e
solid by simlar procedures to those of Exanple if (549 ng, yield: 73%.

Mel ting point: 162- 166t C 1H NVR( Od6)l 9. 85( 1H brs) 7.47-7.74(6H ),
7.13-7. 15’(%1’#?)63 &:l51% (2> Bhenethyloxyphepylisthyipiperigin-4ryBmeshy lisoipd elyn-

3.3-3.6 H, 1.5-1.9(4H m Exanple 39:
et hyi [gf%g%u%g%%?%&%gglﬁ%%&pg%l%@ 'y'm; 2- oxoet hy|(]|0| rr?eru d?gp4ey|]

met hyl | i s)#- E[dldB+(a-Hhenatahym'phein&lOJathyall&)@tlﬂmu@d]xﬁ&ﬁy]]noifﬁ]bhﬁ ]lbnea)
2- Brono-1- (2, 3-di hydro-1, 4- benzaqdi oxi_n-6-yl) et han-1-one B
1- (2, 3- di hydr oB&uiﬁnséh%*aPB%w drtpinediin &ixamnie 604 and phgnet ybfrromrép Jethyk he

Lhose o PReRGnRRy R EE By Ta Sy 10 raf] bibals By Didiflr BOBEEGHL BD O
AR A e e P i VIR PP

) .so? %Bﬁwtp laﬁgpwwgﬁf@f WéseBFﬁaBﬁmas SB{daPrr?éHgti wpegam@oe@ﬁe%n Y
mg 2. 225Nk offithh DI 53§0m9q@ﬂlgomeafegeﬂldgnp£éa£%6tzJp%egﬁa@l&;arph@nﬁ?

mmol ), the title conpoun
ethanol methanesulfonate was obtained as crude product by similar procedures to

those of Example 26a. By using the resulting product, the title compound was
obtained as yellow oil by similar procedures to those of Example 26b (yield: 70%).
1H-NMR(CDCls): 7.86(1H,d,J=7.1), 7.42-7.55(3H,m), 7.11-7.33(7H,m), 6.78-6.89(2H,m),
4.42(2H,s), 4.19(2H,t,J=6.8), 3.52(2H,d,J=7.0), 3.10(2H,t,J=6.8), 2.94-3.01(2H,m),
2.75-2.83(2H,m), 2.46-2.54(2H,m), 1.8-2.0(2H,m), 1.5-1.8(3H,m), 1.3-1.5(2H,m)

b) 2-{[1-[2-(2-Phenethyloxyphenyl)ethyllpiperidin-4-yllmethyl]isoindolin-1-one
fumarate

By using the compound obtained in Example 63a, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 56%).
Melting point: 178-180°C
1H-NMR(DMSO-de): 7.68(1H,d,J=7.5), 7.57-7.62(2H,m), 7.4-7.5(1H,m),
7.10-7.33(7H,m), 6.95(1H,d,J=8.1), 6.80-6.87(1H,m), 6.57(2H,s,fumaric acid),
4.49(2H,s), 4.20(2H,t,J=6.3), 3.42(2H,d,J=17.2), 3.05(2H,t,J=6.3), 2.94-3.00(2H,m),
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obtained as pale yellow solid by simlar procedures to those of Exanple le
(627 mg, yield: 719%. 1H NWR(CDCla): 7.84(1H,d,J=7.5), 7.42-7.60(5H m,
6.89(1H,d,J=8.4), 4.41(2H,s), 4.26-4.34(4H, nm, 3.69(2H ),
3.51(2H,d,J=7.2), 2.9-3.0(2H, M, 2.08-2.17(2H, M, 1.6-1.9(3H m,
1.4-1.6(2H, M c)

2 [[1-[22(62;37B2Bymi),@.4-245502Han)] 2002 2(BH yh)) 127- DB )| 1 5+ peH]m); 4- yl ] net hy
- i soi gbi)l @8@' -one hydrochl oride 86 By using the conpound obtained in
Exarrpl e , 0.753 mmol ), the title conpound was obtained as pale
yellow solid by simlar procedures to those of Exanple if (263 ng, yield:

79% . Melting point: 142-150 1H NMR(DVSO-do): 10.0(1H, brs),

7.69( 1H, Bxdmpléf4: 27[[11*82-Fuﬁﬂ(oﬁhkyi)plpﬂmd]ﬁ(&ﬁ]ﬂueﬂlﬂa]1§61ndol4ln 9-/on%.fOmazitem) ,
4.53(2H,8), 4.2-4, 4(4AH 3.4-3.7(4H, M, 2.9-3.1(2H M, 1.5-2.2(5Hm
Exanpl e m12"“["[‘11‘“"[1(11l &4 ur an- 3- yl)met hyl] piperidin-4-yl]nethyl]

i soi ndol h{]zJB-rgB% wrhmer ate (Conmpound 261 in Table 1) a)

3- Met hyl benzo uran-2-yl)carboxylic acid Sodi um phenoxi de (15.4 g),
prepared from RireethlylfodBaBidp (35dl) wesl coolrido -3050i and thedraddied dr¢pwiS8O with 114
mol ), s a,ddgg 5’3950' uen (160 m). The m xture was added with ethyl
2-chl or o ’EPé‘PBa 1 bweﬂ%ﬂmmef taiPEERATY Salutipn fbaeminei#0 m) with
heating Hﬁx@&hyff@ixﬁéﬁhdean@'ﬁ %ﬁ WS ﬂ‘i’ﬁﬂ%l)h@é’st &ds M i dird Jthg@oxfxr?z{ hour S
The reaction m xture was al ovve to cool to roomterrpera ur

added wi €35 mbtaexd thandddrd deqivade withhtHecdltends . préperedrsghition dfawyemuvm was hed

W th sat rat d brine, and r| ed qver nesium sul fate. I nsoluhle solids
were re BVMF‘??IP’rdﬁt‘iVBﬁ hopg @B‘%ﬁtth§raé95°pUP%f‘éﬂt Hrtfeto 3GHucEhe

pressur eréa@t199txﬁkfhr9 rv?d'bgfeé)Q'alt 3019: 33°C9)1n(|1 IheredbPd lh%% .Wgﬁhdgsie%wi){n addgd.to

concentrated sul furic aci chil bel ow 5 stirring was
conti nuewas pprefd(inrmmmam (330 nilp amdmhenehpmatureevasTdnﬁréemtz minvtexhhnde was
with a mxed solvent of et h%)& acetate and
R

dded t t t
ﬁexgne 0 xI‘Ti% f"’?@’c wayi e\%\}éaﬁeg‘gﬁnef‘ﬂa%wéﬁﬂ@&h%d W ViRtehi ans Bepfddedol uti on
and t henwwhtd’ieth'%ﬁ; gfa%gmb,r& M) aﬁliIQrQ'a' o@gr Qy(ﬁﬁmnﬁﬂﬂﬁ@ WRSHb iR Fids ‘{J%Q' ubl e

solids were rendbved I'tration and the solvent was evaporate
reduced yeneeyedby. fIITMIOmesud thegesdd e waadispilied funddr bymesghieeia pyedsucobaimm

chr omat ogr.aphy (.e acetate obtain ora (7.12 The
pr oduct %af P"a%etbttl 0%6‘5}“"&’1‘3‘{?‘25’3%‘ ?Q&‘%‘?ﬁ?ﬁ‘IﬁWF’BQP&é“t%’é‘&ﬁ?GP‘PBﬁ“(tB{F 95 and
t he m xt ¢y psr@syibrIabgsg)under reflux for 1 hour. The reaction mxture was
allowed to cool to roomtenperature, and added with 35% sulfuric acid to
adj ust i HH-NMR(@DAL:): T2(3H1d,d=p4He), [§.37%41 HcH, e 9Ha), |6e30(2H,&)y=4.0HEY.at i on and
washed with water. The resulting solid was dried to obtain the title
conpound as col orless solid

b) 2-Furylbenzaldehyde

2-Formylphenylboric acid (300 mg, 2.0 mmol), 2-bromofuran obtained in
Example 64a (588 mg, 4.0 mmol), and tetrakis triphenylphosphine palladium (15 mg)
were dissolved in a mixed solvent of toluene (38 ml) and methanol (5 ml). The
solution was added with 2M aqueous sodium carbonate solution (20 ml) and heated at
80°C with stirring for 6 hours. The reaction mixture was stand for cooling, and then
the solvent was evaporated. The mixture was extracted with dichloromethane, and
the extract was washed with a mixture of 2M aqueous sodium carbonate solution (10
ml) and aqueous solution of ammonia (2 ml), and dried over sodium sulfate. Insoluble
solids were removed by filtration, and the filtrate was evaporated under reduced
pressure to obtain the title compound as crude yellow o0il (126 mg). The resulting

crude product was used in the next reaction without purification.
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(3.16 g, yield: 16%. 1H NVR(CDC13): 7.68(1H d,J=7.7), 7.58(1H,d, J=8.3),
7.47-7.53(1H, ), 7.30-7.37(1H, m, 87 2.65(3H,s) b) 3-Mthyl-1-benzofuran
The conpound obtai ned in Exanple 40a (1.07 g, 6.07 mmvl) was dissolved in
quinoline (8 m), and the solution was added with powdered cupper (410 ngy,
6.45 mmol). The reaction m xture was heated at 200C for 30 m nutes, and

t hen al | ov2{1t(0-Furgtdentyl)piperid iredqyéladthyl@isoindslihtbéee sol i ds were renoved by
filtration usi Celite and the cake was washed with dichloronethane. The
mot her | quid J\E\g%c?iPP‘l}’c‘\é’d"W’c"ﬁd igirpmele 14 (26T mend el was disgdved in

hydr ochl [ . pd then
W th sat ot TagREkon YRs A0SR YT OEL Hilhe B AR AP BT BBHBRe O o
wer e remth2édnpyarfd $ddiihicyanstudohytridd (167 304, \ 225 inmi6l3, sadofherah &ibrimtieire

reduced pressyre to obtain the title conmpound as brown oil (819 , yield:
1009 &a/gé(dcnbé%sscetl?aaﬂ BT b ol b0 aBuat IpATLER AyGaLss dr shandheated

7.23-7.3 2 okuran .The
conpound}%%(?(ajl ne Eﬁ}rr@)&b ?%%Hﬂeﬁigﬁgg\? ?&.J[E}/AJLN? én%’glfg“glflm m de
(2.07 g, wmadﬂummdvitheanyiaembal Thé thiftiire MasChadhed 2aYA sPRFSEUGRuekRIse added

to carbon tetrachl oride ﬁ1 and the m xture was heated under refl ux
for 5 hotfddumgigarpanateisg tfﬁnx%’tfir titaated bringe and dried giver sodivmmulfatper at ure,
and t hen I n

evapor at Iecf oungé H&irdgsd\ﬁ%g %ro\ggéég éﬁ{%{ﬁ@gt a I}{%ﬁlt?att% ?‘g‘“c‘%ﬁg‘éﬁ%‘y fherll eI I ow

oi | (1. 5ﬁbdg},ce@lp&sdure91%.e reélﬂ-tlhdwmwducgwﬁipﬁrﬁﬁﬁZHyLsﬁI)lca 5el4:41-u?n:48( 1H m,

7.30-7.35(2 (2H,s). d) . 2-[1[ _ ) ]

1-[ (2- Br a}fﬁmf ﬁ%’f aPaWa§°1y€‘)°Héfﬁ‘§}ijdi“ﬁéFq htaingthe titheeampqundAsyederipil - one
By usi ng1g8&y, Ugfh, ed in Exanmple 40c (1.50 g, 5.17 mmol) and the
conpound(?Eta%ﬁggglggéﬁiga?g ld (1.55 g, 5.81 mml ), the title conpound was
obt ai ned' BN MRIGDYR):| T8 (3 Hl d,d="§ Hs), M. 661&de®£=€ﬂmﬂ€§-li)p715t307se3(aﬂ mxanpl e 25b
(1.67 g, ie 749 (CDC13) 1H, d, J=7. 2), 70(1H m,

7 8. 7 snpAT ey A DI e b 4k sl 3258 4. 492EE 0 5 BTtaH)
3.49(2H 4 = 0 11 m,

3. 49(: S(gaﬁ%ﬁg}é} g%}%@,[ﬁ?{é?ﬁt}m 11783; 2.8 8 Haldr=2. 1166 11 2e8h}

1- Benzof LUB&11-B{YH)mEt1BA(2 Hihrd Ji=d 2 r93H) y1.4 be2Ehgdd, U s®61idad, 1 2.0 HEy.one The
conpound obtained in Exanple 40d (460 ng, 1.05 nmol) was dissolved in a

m xed solvent of tetrahydrofuran (5 m) and ethanol (16 m ). The solution
was  addgyh.yih. Filﬁﬁ)teﬁ%ylt)ﬁlﬁeﬁmu gl]ﬁfetﬁﬁﬁhﬁ&nﬁbﬁhﬂl-on _?frl}l%zﬁ-‘éw red at room
temperature for 5 “hours under rogen” at nosphere e reaction mxture
was filtered UBY ngin€dhe tempound obtamed in Example 64c (165 mg), the title compound

was obtained as colorless solid by similar procedures to those of Example 36¢ (127 mg,
yield: 59%).

Melting point: 140-153°C

IH-NMR(DMSO-de): 7.79(1H,d,J=1.5Hz), 7.65(2H,d,J=7.9,7.9Hz), 7.59-7.58(2H,m),
7.49-7.46(2H,m), 7.36-7.32(2H,m), 6.85(1H, d,J=3.2Hz), 6.63-6.62(3H,m), 4.48(2H,s),
3.64(2H,s), 3.40(2H,d,J=7.3Hz), 2.84(2H,d,J=11.5Hz), 2.03(2H,brdd,J=10.9,10.9Hz),
1.78-1.73(1H,m), 1.58(2H,brdd,J=11.0Hz), 1.27-1.15(2H,m).

Example 65: 2-[[1-(2-Benzoylbenzyl)piperidin-4-yllmethyllisoindolin-1-one fumarate
(Compound 466 in Table 1)
a) 2-Benzoylbenzyl bromide

By using 2-methylbenzophenone (1.18 g, 6.0 mmol), the title compound was
obtained as crude yellow oil by similar procedures to those of Example 1b (1.74 g).

The resulting crude product was used in the next reaction without purification.
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and the cake was washed with a m xed sol vent of tetrahydrofuran and

et hanol . The solvent was evaporated under reduced pressure to obtain the
title conpound as yellow solid (290 ny, yield: 77% . 1H NMR(CDC13):
7.84(1H,d,J=7.5), 7.68-7.70(1H, m, 7.42-7.54(5H, m, 7.20-7.31(2H n),
4.39(2H,s), 3.63(2H,s), 3.50(2H,d,J=7.5), 2.94-2.99(2H,nm, 1.95-2.05(2H M,
1.6-1.9(3H M, 1.3-1.5(2Hm f) 2-[[ 1-[( 1-B

enzof ur ap- 3- t hyl ] pi peri di n-4- met hyl ] i sQi ndol i n- 1-one fumarate By
using the éﬁp@ %Pzt%%b FP@&P‘P?P%%}XJ]E‘GAM 169114@0]#(@'1 onep mml) the title

Bampl o Soc (g16 nare R AN afs ol (il YsMigioRl e R oveo do) :

7.91( 1H, dimethyofmintlie)36 n9). ThéEEldtionl whsaddkd witlbthe/cdaB{odndbtained in
7.45-7.50(1H, rr) 7.24-7.33(2H. M, 6.61(2H s,fumaric acid), 4.46(2Hs),
3. 74( 2H, Eyample (07 g, 4}011"5?1) apdqwtassyyp zerhpnate(IoH) a, qe(nmohv)and the
1.7-1.9( (

2- [[1 [(%ﬂ%ﬁﬁoﬁf %ﬂeglo ran %n%e%at]urﬁ%%_&pﬁlr%elﬁédrﬁb tlr‘r’é’t%?‘lt]lre-was

i soi ndol addet-with vfamn(ai)t ml)(eﬁnlrmmm:de&%tm dthybide€atk) @}ie estragt whe washepund
obtai ned in Exanmp g 40d g336 , mol ), the title conmpound was
obt ai neolwélfél ‘ﬁ%ﬁeé apg spHfated 'i"anbyaf@i mq%?veaﬁeémpwa&eo {repdublemolidscwerd e

36 305, o | a i Q- d6

773 7. 750y Bt m Ehe WSRO ouifs i bilded AR IERREC) e

7.26-7. Sth(sﬁng cruﬁe@%éd&f&t&qa‘smtﬁdﬂ lﬁcslﬁ):a g6l bbb, chromato@2dpHy. S)

339(2Hg¥? =7.5) é87292(2Hr‘r) 00-2.09(2H m, 1.6-1.8(1H m,
tH.?nol q‘_lc og_orgftélﬂnﬁ) og@t%ﬁéthgom@ﬂ as brown semi-solid (1. 07g,

1-[2-(4-§ lle}g)reg%?bl i no) - 2- oxoet hyl ] pi peridin-4-yl]nmethyl]- isoindolin-1-one
hydrochl ori de ( rrpound 271 in Table 1) a)
2- Chl orolI-NNl\deGDGkabdh'mwylmaﬁéhaane -C26(@0HAa kY 2B(IHLRBL4E2HE)60 nl, 7.54

I d _th |_ut dded with
T o AP St ISR, T 2B o5 e ot e
same tenpggth(gﬂfrgf 1]34|?@Hrbrd-5h‘i3r2‘i’%ztd 86.0MHtb 1 R) was added with water and

extracted with ethyl acetate, and extract was washed wi th saturated
brine and dried over magnesium sul fate | nsol ubl e solids were renoved by

filtrati t he fj Itr S rated under reduced pressure to
obt ai n t‘ﬁg ft[fl??éeea abpem@a ?%W igoindpling1-gne fumgrateq: 7699 .
4H_2[(;|?/2R|(-ICD)CI E ) B)Buaﬁg Jtii'e Q&ﬁp“ﬁ)d ol]i:a‘ged?m%l%{ibzl %;;,72 %&%ﬁolmthe title
2 [[1-] zcocrtboralndommamwmnd)aszobxbes bolid by pimilahi prodedurpsed thelsé oS Bkagipld n-1 -

36¢ (971 mg, yield: 76%).

Melting point: 166-169°C

TH-NMR(DMSO-ds): 7.67-7.29(13H,m), 6.63(2H,s), 4.36(2H,s), 3.54(2H,s),
3.18(2H,d,J=6.9Hz), 2.32(2H,brd,J=11.1Hz), 1.77(2H,brdd,J=10.5,10.5Hz),
1.50-1.48(1H,m), 1.25(2H,brd,J=11.7THz), 0.67(2H,brdd,J=20.1,11.7Hz).

Example 66: 2-[[1-[3-(2-Phenethylphenyloxy)propyl]piperidin-4-yllmethyllisoindolin-
1-one fumarate (Compound 691 in Table 1)
a) 2-[3-(Tetrahydro-2H-pyran-2-yloxy)propoxylbenzaldehyde

By using 2-(3-bromopropoxy)tetrahydro-2H-pyran and salicylaldehyde, the
title compound was obtained as colorless oil by similar procedures to those of Example
60b (yield: quantitative).
'H-NMR(CDCls): 10.52(1H,s,0H), 7.83(1H,dd,J=1.8,7.8), 7.50-7.57(1H,m),
6.98-7.05(2H,m), 4.56-4.61(1H,m), 4.22(2H,t,J=6.3), 3.91-4.00(1H,m), 3.75-3.85(1H,m),
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The conpound obt ai ned in Exanple 42a (354 ng, 1.89 mol ), the conpound
obtained in Exanple Id (501 ng, 1.88 mmol ), and triethylamne (0.65 n,
4.66 mmol) was added to dinmethylformamde (6 m), and the m xture was
stirred at 60t for 3 hours. The reaction mxture was allowed to cool to
roomtenperature, and then added wth water. The solid precipitated was

col | ect ed.58y3.66(1H;mb,i 3088-3150( T jnexl 2105dR22 (280 £H4- 1D9(@HSMy € t o obtain the
title conpound as pale yellow solid (577 ng, yield: 81%. 1H NVR(CDJ a):
9.14(1H, brs, NH), 7.86(1H,d,J=7.5), 7.43-7.57(5H,n), 6.99-7.07(2H m,

z11. ‘7‘2(125’(%&-ﬁ?ﬁgﬁéﬁy%%ﬁﬁoéﬁpr?mln%ZH’ s), 2.86-2.97(2H, ), 2.19-2.30(2H ),

2-[ [ 1- [ 2- (4- Fl Boig3atRighen9)phds skt rbRii 012,26 B; 519 Il B Malslsugpdidalihn- 1 - on
e hydrochloride By using the conmpound obtained in Exanple 42b, the title

conpoundteieahydsefusamEdd mb and the| suspension wapyptisrad With igr erolidar eThe o t hose of

10, 5{ 111 Brep ki s ety p b By Bt o34 el e e
7212t badstirrbl at4hb 4kl t&rhpemaa O kot mmr@wa@a,ddad Fith fHeAt m

2.9-3.1(2H, M, 1.9-2.1(1H m, 1.7-1.9(2H m, 1. 6(2H m Exanple 43:
2-[[1-] 2cqnn°pwérﬂb|twﬁer} Exampbe668/(1.09 get. |1a|xmmql)ywanlemy dissglyed in

dol d 278
IZS(():LIno?oieQ %ygpgfﬁgynxg ‘fa)llglewt’ %hgﬁe{?ﬁ?or oa(r:]e asc?hlg or 85(?(%28#’" TRCHI mol )

was di ssmiistade was dilittededithol 096 Afuddus ctteicw&ﬁws&lﬁnah)anarethtaeterd&bﬁﬂre@ﬁﬂr an (2
m ). The solution was added with di phenylam ne (690 ng, 4.08 mmol) at room

t enper at #egatean dhe wEtrAghyas washahpithiwater.cotwiated aguesnissodipiny bivarhepate
Coponac il ad SO SRR By SNBSS maBhEELBLAT, Bl o

suspende ‘washed in e

and dri es:blidld&zrre rreldueaﬁbgpﬁmsmlﬁ atna mlatfamté s telvh péra Gl G e@SeedO] OF | ess
solid (746 ngy d: 75% . 1H NWVR 7.0-7.5(10H m), 4.03(2H,s) b)
2-1[1- [2pl(ewﬁﬁéﬁybmﬁo[)3 2= lb%étznghe]nplqébmdmhemyﬂpnmony tftrabbdmdol in-1-one

B the titl
bt a; ne LISEER TPSHRL LG Cne b RIS 1o ddB bl BTPBH B o a2
(yield: soﬂit?t%n waH-aBJB/R( m)ataVthﬂbﬁﬂ ofp/tolhenebulforficBCciiBdhdhenth3BéH, S) ,

348(2HdJ72) 3.10(2H, s 2.82-2.90(2H, m, 2.04-2.18(2H m,
1.5-1. B(Weﬁre gx $orq4 h?lg]q e)reactlon mixture was concentrated under reduced

nyciroshi B He Ey LAl A S R RRT KRR By o o ) (gl B RERY |y "
conpoundacateste- hexane) to obtam 3-[2-[(E,Z)-2- phenylethenyl]phenoxy]propanol The product

was dissolved in ethanol (12 ml) and the solution was added with a catalytic amount of

10% palladium carbon and the mixture was stirred under hydrogen atmosphere to give

the title compound as colorless oil (464 mg, yield: 45%).

IH-NMR(CDCls): 7.10-7.32(7H,m), 6.85-6.92(2H,m), 4.12(2H,t,J=5.9), 3.90(2H,t,J=5.9),

2.8-3.0(4H,m), 2.0-2.2(2H,m)

c) 2-[[1-[3-(2-Phenethylphenyloxy)propyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 66b,
3-(2-phenethylphenyloxy)propanol methanesulfonate was obtained as crude product by
similar procedures to those of Example 26a. By using the resulting product, the title .
compound was obtained as yellow oil by similar procedures to those of Example 26b
(yield: 86%).
1H-NMR(CDCls): 7.85(1H,d,J=7.5), 7.40-7.65(3H,m), 7.07-7.29(7H,m), 6.83-6.89(2H,m)
4.41(2H,s), 4.01(2H,t,J=6.2), 3.51(2H,d,J=7.2), 2.82-3.00(6H,m), 2.51-2.59(2H,m),
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obtained as colorless solid by simlar procedures to those of Exanple if
(yield: 84%. Melting point: 197-209C 1H NVR(DVSO-d6): 9. 7(1H, brs, HC1),
7.68(1H,d,J=7.4), 7.2-7.6(13H,n, 4.49(2H,s), 4.10(0.4H,s), 4.02(1.6H, s),
3.3-3.6(4H, ), 2.8-3.0(2H M, 1.7-1.9(1H M, 1.6-1.7(2H M, 1.4-1.6(2H m
Exampl e 44: 2-[[1-[2-(N-Methyl anilino)-2-oxoethyl] -
pi peri di 0-942.¢(4Hyet)hyl6}1.8@H)6o) 1.8-1.8(28Hm) hydr ochl ori de (Conpound 284 in
Table 1) a) 2-[[1-[2-(N-Methylanilino)-2-oxoethyl]piperidin-4-yl]nethyl]
i soindolin-l-one By using N nethylaniline,

r oduct by

il ar B S0 gL ASTH AR BV BB B o B R R PR

product, fuherdtét | e conpound was obtained as colorless oil by simlar 91
procedures to those of Exanple 42b(yield: 69(V? . 1H NNR(1®013) : '
7.83( 1H, d, J=7. By usingithecomponnd gptaimedsipy Bxpmple 66cqthetitle compopyd was

i 3_65_32( gl%—ta#%dlg)%( %ﬁrﬁgss s%nZ %'y%lrﬁﬁgg I;;kcn:'ledux"]c‘e's %6 %hé‘s(ezolfl’]imam p}é gé(::l' (y81£l%|:_|6506).

1-[ 2- ( N- M=l tiyg aoinkti 166y 169°0xo0et hyl | pi peri di n-4-yl ] nethyl ]i soi ndolin- 1-one
hydr ochl Pri e_By_ usi na t he conpound obtained in Exanple 44a, the title
cormpound ‘5@ SMR&%MQQTQ F 588818 <Xy TV 1TB My HamhiT- 47 -5 de@@bur es to those of

Exanpl e &f ' : Y Ld k1 0 N VRO, d 7 ora

o o( 1, br AR EmEE g Eaia. 09 exsbdiin b pRrtr e iSRRG L db an 0,
4. 49( 2H, $ 00(2H,9,J45 90,24 22 H,B8J 37.633.60-3. 07 (TH 3n )7 @ B1(4H,8),2.823(PH A, )
1.6-1.9(3H, n& 1.3-1.6(2H. M Exanpl e 45:

2-[[ 1- [ 32{22 #i2bPdah P12 MEHLm), ob b rd B bilpist i 762 .1, 112- B42RmDi soi ndol i n-
1-one hydrochl oride (Conpound 274 in Table 1) a)

3-Chl oro- N- (4-fl uorophenyl ) propanam de By using 4-fluoroaniline and

3- chl or oBrappleg: 2elil-8-(21Bentiphénylbxy) prapplpipdridived -y hh &hpBtkond odinAi-l ar
procedures o those of EX | e 412?% (yield: 57%. 1H NVR(CDCI a):
7.3-7.5(%¢ ,are.t‘g&% 36)in Ta éea¥)2H, t,J=6.2), 2.81(2Ht,J=6.2) b)

2-[[1-] 35 - LlJ = 3- propyl ] pi peridin-4-yl]nmethyl] isoindol
in-I- onea)(%§/fgg?%}gs? Aeylisg)’n%%aggaobt ained in Exanple 45a, the title conpound

was obt ai ned aBy psing 2ykeydroxydipheérylimptlsine drar 3-praseshdpesol | thetthis eor@podndanpl e
26b (yield: . 86%. 1H NVR(CDCl 3): ,11.04(1H,s,NH%1, 7.87(1H,d, J=7. 2)

7. 44- 7. 6BpspPignedgaseplories ofpygimilar progegpres to thosgpHErampled0)(yield:

3.06-3. 12402, M), 2.69(2H,t,J=6.0), 2.51(2Ht,J=6.0), 2.03-2.14(2H ),

1.7-2.0(3H ™, 1.3-1.6(2H m c)
2-[ [ 1- [ 3H-ANMR(GDChNIT.08:8)28GLHX0p6 BBYA. )42 Hom), ci. 08 (@ HYY, J ¥ ) Bld8(2H, ),

' soi ndol § B3 1P05-6 .9y A 958\81S,), 1.40(1H brs,0m)

b) 2-[[1-[3-(2-Benzylphenyloxy)propyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 67a, 3-(2-benzylphenyloxy)-
propanol methanesulfonate was obtained as erude product by similar procedures to
those of Example 26a. By using the resulting product, the title compound was
obtained as pale yellow solid by similar procedures to those of Example 26b (yield:
87%).
IH-NMR(CDCls): 7.85(1H,d,J=17.3), 7.41-7.55(3H,m), 7.0-7.3(7TH,m), 6.81-6.90(2H,m),
4.40(2H,s), 3.97(2H,t,J=6.1), 3.96(2H,s), 3.50(2H,d,J=7.1), 2.84-3.92(2H,m),
2.36-2.44(2H,m), 1.8-2.0(4H,m), 1.5-1.8(3H,m), 1.2-1.4(2H,m)

c) 2-[[1-[3-[2-[2-(3-Methoxyphenyl)ethyllphenyloxylpropyllpiperidin-4-yl]-

methyl]isoindolin-1-one fumarate
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By using the conmpound obtained in Exanple 45b, the title conmpound was

obt ai ned as colorless solid by simlar procedures to those of Exanple If
(yield: 91%9. Melting point: 211-223C 92 1H NVR(DMSO d6): 10.4(1H, s, NH),
10. 2(1H, brs, HC1), 7.59-7.71(5H ), 7.45-7.53(1H, M, 7.12-7.20(2H n),
4.51(2H,s), 3.1-3.6(6H M, 2.8-3.0(4H M, 1.9-2.1(1H M, 1.6-1.8(2H M,
1.4-1.6(2H, m ByasphigethéGompound obtained in Example 67b, the title compound was
2-[[1-[3- (D phenyl am no) - 3- oxopr opyl ] pi peri din-4-yl]methyl] isoindolin-I-
one hydr BR481RA4 2fccolelens SaHA bygimilar prgredunes tathose of Example 36¢ (yield: 80%).
2-[[1-[3 i; Nk 21H A0 - oxopr opyl ] pi peri din-4-yl]nmethyl] isoindol

i n-1-one By lﬁgﬁ%ltdﬁpsnhg%g am ne, 3-chl oro-N, N-di phenyl propanam de was

obt ai ned!BNMR(DMSQPU-)HNET(11y,dPi=Tid)a7.5pr0eRAH RS 1.46-7 15068 &), Exanpl e 43a.
By using_the resultin roduct, the title conpound was obtained as

col orl esZ-1§07|-?'H7Hym§iqgr%&ﬂ#b%’&-é&&r-%%sts@(lﬂ,ms6-56f2HE.xéanaeiczh@bi)(yi el d:

3 abi 2, & 3CroRy S el Saspin ) o e Ste) g 388 RN, ) )

1. 86- 1. 98/48+2.59(2H]m }-210-B(15k2 H)m), 18- 2918 H,e)H1 )5} 1.602H,m), 1.2-1.3(2H,m)
2-[[1-[3- (D phenyl am no) - 3- oxopr opyl ] pi peri di n-4-yl ] et hyl ]
i soi ndolin-1-one hydrochloride By using the conpound obtai ned in Exanpl e

46a, theptitle £OBPOURD RS o i ess solid by siamilar

pr ocedurgghl%lgﬁt%rgg@ 1(;;51 E&aE rr§)31 gﬂ%‘?ﬂ’@?ﬁ%’?’ﬁ?&&% ﬂ.lenyi%’ﬁy??rr?sy @%’ipﬁfl.mré'oo- 205C
1H NVR( DM30nokbhyl)i8oinddBn-A¢ ditd, fanoeadtdHCom potn@801Hndrabte’16) , 7. 1- 7. 65(13H, m),
4.49(2H, s 3.0-3.6(6H M, 3.6-3.9(4H mM, 1.8-2.0(1H M, 1.6-1.8(2H m,
1.3-1. 6(%)_%-Metm,l?ﬁpéylmphenylphosphonmm chloride

2-[[1-[3- (N j - igperi di n-.4- vyl t hyl ]i sqj.ndal i.n-
Lone_ hydr ochl brpa pEsan s SRRA e, bR D, Rrrhenn s A% 8.7

2- [ [ 1- [ 3mpdIMesgisaslived frodindethyld@inoqyide il @enly hfld Redted lak T80Ty iok 40SRInAGSY.
in-1-one By using N-nmethylanjline, 3-chloro-Nnethyl-N-phenylpropanan de
was  obt AhERRCHEN M ixtwregrdiseteddy repm; temp ety etsglid myediphatetveam| e

3a. ' | . ' i,ned
o or | peSoHeBfta RN AL HaBICUE] onbT et 8 RTINS ROb GG, °°

procedur es ose
57% . 1Hpidk&R(r€DCHBYain ThBitlettothpburd 2k colbrRsy sS{EH70)g (yield: 61%).

270 2 7o WAEROMEOG ST TS5y R, 3:64e 3pi T ey, 5 54(LER &9 211 )
il [531( EL(%%’%’%ﬁﬁ?ﬁ’bﬁ!@gﬁ%’ﬂ?iﬁ?fﬁ'ﬁ‘%?ﬁ’ﬁ?'%154§S/2|*ﬁ’ﬁ‘%t?19?‘]3%?% ndol i n- 1- one
hydrochl ori de By using the conmpound obtained in Exanple 47a, the title
Corrpoundb)Vga-lﬁz-[2-(3-Methoxyphenyl)ethyl]phenyloxy]propanol
By using the compound obtained in Example 68a and the compound obtained

in Example 66a, the title compound was obtained as colorless oil by similar procedures

to those of Example 66b (yield: 50%).

'H-NMR(CDCls): 7.10-7.24(3H,m), 6.70-6.93(5H,m), 4.12(2H,t,J=5.9), 3.90(2H,t,J=5.9),

3.78(3H,s), 2.8-3.0(4H,m), 2.0-2.2(2H,m), 1.72(1H,brs,0H)

¢) 2-[[1-[3-[2-[2-(3-Methoxyphenyl)ethyllphenyloxylpropyllpiperidin-4-yllmethyl]-
isoindolin-1-one

By using the compound obtained in Example 68b,
3-[2-[2-(3-methoxyphenyl)ethyl]phenyloxylpropanol methanesulfonate was obtained as
crude product by similar procedures to those of Example 26a. By using the resulting
product, the title compound was obtained as yellow oil by similar procedures to those of

Example 26b (yield: 84%).
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obtained as colorless solid by simlar procedures to those of Exanple if
(yield: 919%. Melting point: 206-214'C 1H NVR( DMSO- de):

9.5-10. 1( 1H, broad, HC1), 7.67(1H,d,J=7.5), 7.55-7.62(2H, m, 7.1-7.5(6H m,
4.48(2H,s), 3.0-3.6(9H, M, 2.7-2.9(2H, M, 2.5-2.6(2H, M, 1.8-2.0(1H m,
1.6-1.8(2H, M, 1.3-1.6(2H, n) Exanple 48: o

2- [ [ 1- [ 2'HANMRECDCTxt T. 86018, d el 150) T.6247-56(3 Han 0¥ 0t-N2R{3 R £6 170 &6. 894 Hyth ) -
met hyl ]i iOi ndol i n-1-one hydrochl oride (Cor‘rﬁound 320 in Table 1) a)

2-[[ 1- [ 241 %18). 4. 082 H 78 D di 'R A H.AL 13-80( Hal 430 8% 1303 9PHE.mai n- 4-yI ] -

thyl] bs9l s, b -0 { 3. - tel qgui nol i ne,
rZrE:}c hl>/o]r 02?qtéig%hg’gb’tle??aﬁggg%lr}?sn(%lgﬁ?]ﬁ’ni)’ 3}%{ ie't%?aﬂ;’hg- one was obtai ned as

crude product by simlar procedures to those of Exanple 43a. By using the
resul ti ng)rgr oduct, t ound. was obt ai ned_ as C{)ial e yellow oil by

,the title co S
sinmilar '&Gdérléslzt(é'MﬁégémfenEBamlbh@ﬂowlipemllm% -4 Rt s)

7. 84( 1H, fodeifii)y. _7 BA(4H, M), 7.06-7.17(3H ), 4.38(2H,s),
3.80E2H,%?’}’Eé?égl,(’%‘?ﬁg?%ﬁ?%,(\]:?mz), 3.27(2H, s), 2.86-2.94(2H ),

2. 72(2H, t , J=6. By psing. thé cBmpé¢adiobiaindd AERahpleH8c/Mhe t1t18cdmBédtd Whs
1.2-1.4(2Hm b . . :
2-[[1-] (29 tf?'lf,dég%%!%aﬁwﬁ 8¥ SiABRT Rracedunes so ghesetof Fxppinbe Bfei(vield: J3%het hy

] - isoipdeiddpdinesithgheechl oride By using the conpound obtained in
Exanpl e 48a, {Re title conpound was obtained as colorless solid by simlar

pr ocedur 83-NMR{DMSO-dd): TEALH,8,J=7.4)yT.68-0.6RFH)m), 7Ma|-7.i.75mg§n$i)gt2: 2&0?6 221C
1H NIVR( d(:): 9.6(1H hrs, HC1), 7.68(1H d,J=7.4 . 55-7. 6. , ),
7.45-7. %?ﬁ (§H??b-6ﬁ342§+4,%?%9g)6;7046-§¥l(4(fbm,)s§-,57@%54%@%,&5 dl) ,

3.2-3. 8(gl 2. 24.97) 3.78¢881,9), 8(Akbi)g 1 B 3. anpl e 49:
2-[[1-[3-( ?@5’%’,’ 4-05?(etﬁ.rlg‘r({y§r%ui ﬁ(ofxl(i?’n)-’ I§(4élk% - tg-’%ﬁo%f gpg% ig%%g{fﬁzﬁ n-4-yl]-
met hyl ] i%.dimQ(@H,mJ,JZ.Mé?(ﬂﬁanM-arﬁ(ZiH,n(nﬁlcl;mDMKEH,&Eé,l 117:4%37@11{,&_)5.) 92 al)]
2-[[1-13: (1, 4-Tetra rogui nol i n-1-yl) - 3-oxopropyl ] pi peridin-4-yl]-
met hyl ] i Js't%ilni‘a%”ﬁ-)’l 1—'%'& ‘Héﬁ"ﬂ%i ng 1, 2, 3, 4-tetrahydroqui nol i ne, _
3-chloro-1-(1, 2, 3, 4-tetrahydroqui nolin- 1-yl)propan-l-one was obtained as
crude product by simlar procedures to those of Exanple43a. By using the
resul t i nExgmnple it 2-[fhE4-Phexhd-z‘:oxqbumcbipwidimbil-&l]n&dhﬁwis/giadbnﬁheﬁfé( ?:([))IC |1 g) by
simlar procedures to those. of. npl.e 26b (yield: 7999 . 'H NWR :
7. 84( 1H, ﬁ"dgeg‘q%ﬁe 9‘5%9%'5%%%{“%3’1?.167- 7.25(4H,m), 4.38(2H,s),

3. 78(2H, t, J=6.4) . DA/Adftakle ITHF /EDh sdufior (R6PHIMe. 14mBicdy 95450 de to DME
1.5-1.8(3H, M, 1.2-1.4(2H m h)

2-[[ 1- [ 33(mL2e®]etl ate{7TBEh\paidahan nbeé mrixturyg Washdded dropwisp wifiebeémkiylecétate] met hy
- Soé.ggglgi(fﬁ%_n?lggl)}wﬁc%g rI‘llﬂs))r i %‘?‘ter stirring for 1 hour, the mixture was added
dropwise with chlorotrimethylsilane (0.779 mL, 6.14 mmol) and then warmed to room
temperature. The reaction mixture was diluted with hexane, and washed twice with
water, twice with saturated aqueous NH4Cl1 solution, and then with brine, and dried
over Naz2S0,.

The solvent was evaporated, and the residual oil was dissolved in THF (18 mL)
and cooled to 0°C and added with NBS (0.924 g, 5.19 mmol). The reaction mixture
was warmed to room temperature and stirred for 1 hour, the reaction mixture was
poured in aqueous Na4S203 solution and extracted three times with ether. The
combined organic layer was dried over NasSOs.

After the solvent was evaporated, the resulting oil was dissolved in DMF (10
mL), and the solution was added with the compound obtained in Example 1d (1.26 g,
4.72 mmol) and triethylamine (1.64 mL, 11.8 mmol). After stirring at room

temperature, the reaction mixture was diluted with ethyl acetate and washed four
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By using the conmpound obtained in Exanple 49a, the title conmpound was
obt ai ned as colorless solid by simlar procedures to those of Exanple If
(yield: 97%. Melting point: 227-2321 1H NVR(DVMSO-d6): 9.6(1H, brs, HC1),
7.4-7.7(5H, ), 7.0-7.3(3H,m, 4.50(2H,s), 3.6-3.7(2H m, 3.2-3.6(8H m,
3.0-3.2(2H M, 2.8-3.0(2H M, 2.6-2.8(2H, M, 1.7-2.0(5H M, 1.3-1.6(2H M
Exanpl e &iflies with water and then with brine, and dried over Na2SOs. o _
2-[[1-[2-Oxo-2-(piperidin-1-yl)ethyl]piperidi n-4-¥l ] met hyl ]i soi ndolin-1I-
one fumarate (&Wﬂ@ﬂﬁ@ agemt Vas q%qn@dlky Igl)tratmn, the filtrate was made into a

2-[ 1 1- [ 254806 of D86 ity $ld SV I REATE' LS 1l doliRi N das added with an
li soi ndof1n-1-0ne y usi ng piperidineg, .

2- chl or oHCI{ABOBr (1 disrmL; 649 einaedl). | -AT06r WBFinghtié eetuds was ladded Rifdetnl] by
simlar procedures to those of Exanple 42a. By usi n? the resul ting
product , a¢atate (1P mal andopresipitated etystalpagresolpested Yefiltostion Andyriedrtp| ar

d La. ield: 73%. 'H NVR(CDCL3):
D Se 1r Prplsbthg A8 SqBbobl e, 46y Y P K T et Bator )
3. 13( 2H, MeltiRg Pin?. WB(LHTQ), 1.97-2.08(2H m), 1.4-1.8(9H, m), 1.2-1.4(2H m

22 [[1- [ 2B (DY 1dpi f1- 395 1(hee.rlH)} Bi68eldi di=ril-4 Hp, Lt h§l [ios 8Hhdo49 fm] - one

f ! h b} al j t. c ound
whe bt ot Gy HET Y, (BDBHOIBO LR 30k L. SR 20T, 1B 98 Gecllib P
36¢c (yields (B3&)d = 1IsHH,i2H), PGSk, 24)1- 204C 95 1H NVR( DVBO- d6) :

7.67(1H d, J=7.5), 7.56-7.61(2H, n), 7.45-7.52(1H, n), 6.59(2H s, fumaric
acid), 4.48(2H,s), 3.3-3.5(6H ), 3.23(2H s), 2.83-3.00(2H m,

2.03-2.1 b, - H; . c1-.1..3(2H anpl e 51:
2-[[ 1- [gf‘%ﬁﬁ%(’.%@;ﬁg - &%‘é’f"?ﬁ?ﬁ’é#’gér’?d Prr)rfiﬁﬁﬁef%fi %‘;’}PP%%T%OJ’SI i n-1-one
f umar at ehydsociloride (CaBpoundiadd & Tablal) o .
2-[[1-[2-(l ndal in-I -Yl ),- 2- oxoet hyl | pi peri di n-4-y|1ime_t hyl ]i soi ndol i n-1-one
By usi ng®kfiHdtlBriheny -%mYérwyr‘{nyxwqrmn:%zyl)l@teﬁwi scipd@indwnebt ai ned as

crude producty C%o%@ulnﬁrob%iggg%ﬁﬁm&?e w@%ﬁ%%%hg_ggrg‘pﬁlg%%%ﬁ. By using the

resulting produ he title conpound was as pale yellow solid by

simlar @Bepakypespyllbenzdnes0.500 gF8arsnhemod)? And tiietidilaB#é) (0.78mNVREGDCL3) :

8.22(1H,d,J=8.4),.7.84(1H d. J=7.2), 7.42-7.56(3H m, 7.14-7.23(2H m,

7. 14( 1H,Poplywede digsolvpdoin ethano] (§gub)japd she mixturg vs mated 8600 | After

3. 24( 2H, ot )= ] 2. 12.2 92021

1 7.1 9 (%}-Irfprlrft,’%o%.gé @El%?étﬁﬁlﬁ;%?w r%cgﬁfigl%%éﬁ:‘ivg%shlgte% wi%h eglr.(y% a.cg?a’te .and ,

2- [ [ 1- [ 2wésheddbiantiteey Wit waxeeirty tHepi wigh ibdine; 4ny Hll'féﬂtohﬁ Nlaﬁ@@ﬂd@{tt&dheone g

fumarate, By using the conpound obtained in Exanple 5la, the title conpoun

was obt a‘irﬁé‘é 2gent oY agreey e B ittrayion; the filtrase otas saneantrajed pod dhoresienpl e

36¢ (i ek pedfied by Mich BBk ogrifBy dattitie) to obtain the title compound (yield:
44%). |
'H-NMR (CDCls): 6 7.85(d, d = 7.2 Hz, 1H), 7.42-7.56 (m, 3H), 7.21-7.32 (m, 5H),
4.39 (s, 2H), 3.90 (m,1H), 3.49 (d, J = 9.6 Hz, 2H), 2.96 (br d, J = 9 Hz, 1H), 2.76-2.86 (m
2H), 2.65 (m, 1H), 2.20-2.31 (m, 3H), 1.87 (dt, J = 12, 2 Hz, 1H), 1.79(m, 1H), 1.67 (br d,

J =13 Hz, 2H), 1.36 (dq, J = 12, 4 Hz, 2H).

?

b) 2-[[1-[3-Phenyl-2-oxopropyl]piperidin-4-ylimethyl]isoindolin-1-one

(COCI)2 (0.125 g, 0.998 mmol)/CH2Clz (3 mL) was cooled to -78°C, and solution
was added dropwise with DMSO (0.121 g, 1.55 mmol), and after stirring for 10 minutes,
the mixture was added dropwise with the compound obtained in Example 70a) (180 mg,
0.494 mmol)/CH2Clz (1 mL). After stirring for 30 minutes, the reaction mixture was

added dropwise with triethylamine (0.491 mL, 38.52 mmol), and after stirring for 4
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1H NVR(DVBO- d6): 8. 05(1H, d, J=7.9), 7.67(1H d,J=7.4), 7.55-7.62(2H m,
7.45-7.52(1H, m), 7.24(1H d,J=7.3), 7.12-7.18(1H n), 6.97-7.03(1H m,
6.61(2H, s, fumaric acid), 4.49(2H s), 4.17(2H t,J=8.4), 3.42(2H, d, J=7.2),
3.35(2H,s), 3.13(2H t,J=8.4), 2.91-2.98(2H, ), 2.15-2.26(2H ),

,J=8. 4
1.6-1.8(1H,m, 1.5-1.6(2H,m, 1.1-1.3(2H n) Exanple 52:
2- [ [ 1- [ 2héurs2tid ¥eadtion aliydoe Saquvael éduR ty Fjon? taparabore] Thpeeddtibnn- 4-yl ] -
met hyl ] i sqi ndolin-|-one fumarate (Conpound 229 in Table 1) By using
1, 2, 3, 4- Ia¥tuge a8 dihudes withgthpkacedate @ mi.) and washpd foup tiptegitly water and
i soqui nojyA-@r¥! h |- i C imlar
or ocedur St ST iokElc] g wpBe PRy 2362 MG he o BEBE VRS 0o Bty

2-[ [ 1- [ 2filtiat2o1Bard tied fiklhytdsrowas concentrated, the residue was purified by silica gel
i soqui nol i n-2-yl)-2-oxoet h}/l ] pi peridin-4-yl]oethyl] isoindolin-I-one was

obt ai ned°hfematpgrgrhy, fasqtane/hfixanphbo obtais theditle eampenndFiald gj0%x anpl e42b. By

usi ng thgays |t 96 ty = i T aj

col o?l esis::H é\fgﬂiéb?;ﬁgi nq F{Bigggc?’o‘}ce it}flélg’ %%?’ ?ﬁ)@g’ugg"é@hg%a’ls%ﬁpﬂ?@'d:
38%) . Mekrditg 23D 8175 (4, 2H)] 33T (4 ¥ NIVEX PEHY @) 16 (8, S, By abdd! J5) 12 Hz, 2H),
7.55-7. 61%2H m,, 7.45-7. 52(21H, n)g 7.0-7. 2$4H, m, 6.60(2H, s, fumaric acid),
4. 73(0. 808 dt, 4 B4, 2 Ha, 2H), LB {mp4HY) 1.67 ghuuds (=g M Ha, 2H), 1.47 (dq, J = 12,

3. 74(1. Zg’l'fz’ &5 7). 3.66(0.8Ht,J=6.0), 3.32-3.43(4H m, 2.6-3.0(4H m,
2.0-2.2(2H, r’r% 1.6-1.8(1H, M, 1.4-1.6(2H,m, 1.1-1.3(2H n) Exanple 53:
2-[[1-[2-(Indolin-1-yl)ethyl]piperidin-4-yl]nmethyl]isoindolin-I|-one
fumarate d 338 in Table 1) a) Ethyl 2-(indolin-1-y])acetate

| ndol i nec)gzgﬁg%}?‘ee.ﬂg%f°m°?¥”%Wﬁ%}fhnzs#aﬂﬂag%y‘d{seir{dﬂizol-mg hy)ldy.oehlﬁrriﬂp) ,

pot assi um car ( | ; diyt 0, 4] m de (14
1) o "and the oy ar e dhe tmfouk ol ih MELEBE ol (L BYUSHATT
m xt ur e etesineddlyedmiliao preedutesnioeheodeisfcE aantipldillf (yield: 60%h. et hyl acetate, and
t hen vvaﬁﬁggvvl th vvaj': gr % dried over sodium sulfate. Insoluble solids
were re PEHBeIRE 198240 and the filtrate was evaporated under reduced

pressur ety NMR', J bl { Tol Sk i I u
chr onat ogﬁ aphy ((Bg%gh?/ Id%cg?gfg?ﬁg’%’é)mﬁ(dggt a?'r? I?ﬁeﬁ-tgi’ glsgq%]d%cgu%goé?’
yel | ow 1H]), 7(22-3B7dm, §H3) 440-434) (m, 4H)NSREIBAR), 2.94-8 56 {m] BEHRHL.OP (m, 1H),

6.68(1H 1, J=7.4), 6.40(1H.d, 1=7.8).,. 4.20(2H, q,J=7.2), 3.88(2H, s),
3. 54E OH, i-?gi%’. ‘113", =é4§’g{'ﬁﬁh ?&éé!’%g??”i, 27( gH, t ?J =7.2) ) b) (29)

2-(Indolin-1-yl)ethan-1|-ol Lithium alum num hydride (300 ng, 7.91 mmol) was
added with tetrahydrofuran (9 m) and the suspension was stirred with ice
cool i ng. EXdreplei %t Gr(El-[4rBBermdeBeck obubyllpipevidin-4 yH meohylfisoid dolih-disid i n

CCabl e e ot A e, 0 350 ved 1 Cetrahyarofuran (2
a) 1-Tosyloxy-3-hydroxy-4-phenylpropane

A solution of methyl(phenylacetyl)acetic acid (0.700 g, 3.64 mmol), prepared
according to the method described in literature (Yonemitsu, O. et al, Org. Synth., 1984,
63, 198) in 24 mL of ethanol was cooled to 0°C, and the solution was added with NaBH4
(1.10 g, 29.1 mmol) and stirred at room temperature. The reaction mixture was added
with concentrated hydrochloric acid to become acidic, and then diluted with brine and
extracted four times with dichloromethane. The combined organic layer was dried
over NazSOq.

After the drying agent was removed by filtration and the filtrate was
concentrated, the resulting oil was dissolved in dichloromethane (8 mL). The solution
was added with pyridine (0.61 mL, 7.54 mmol) and cooled to 0°C. The solution with
stirring was added with tosyl chloride (0.694 g, 3.64 mmol) and stirred for 2 hours.

Then the reaction mixture was diluted with ether and washed twice with water, and
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sane tenperature for 15 mnutes. The reaction m xture was added
successively with water (0.3 m), 15% aqueous sodi um hydroxi de sol ution
(0.3 M), water (0.9 m), and sodiumsulfate. Insoluble solids were
removed by filtration and the filtrate was evaporated under reduced
pressure. The resulting oil was purified by silica gel colum

chr omat ogriadlbyer NaiB0.. addtedithe fdeyu&@&)gehf)wﬁb'&'@ﬂ:ﬂvéd'llﬁfy filtrdtore @ﬂmowﬂlta@te
colorless oil (873 yield: 83%. 97 'H NVR(CDC13): 7.04-7.13(2H m,

6. 71( 1H, ¥ag evn%}ltraé‘r;gtbg Heodgewas)t’urg"leﬂdly:aSlbw( el qbromaogsmmethsd 8. 4),

_ g [2[113[ gg&%hoeﬂéxa% %tf“ﬁl ﬁl’]‘*ﬁt‘t@eﬁ ‘9“8“5{‘1@ ﬁ%syﬂ] i soi ndol in-1I|-one

f umar at GIEWMRJ (og)olt»e gonpeuddl o8t aHALEH), 7. 5zl (;, I3, 4.26 (m, 1H), 4.17 (m,
2-(indolin-1-yl)ethan-|-ol met hanesul f onat e was_obt ai ned as crude product
by 51 v 1 4,57 BT 2678 ot Aot 2cte, BED) ot nt 1D KA e T
product, 2-[[21-[2-(indolin-1-yl)ethyl]piperidin-

4-yl]methyl ]i soi ndolin-I-one was obtained as crude product by simlar

pr ocedur Bp24[- [4tm@v14afoxﬁxatwjpepeaﬁhn-48yumsttfyg]lt&iﬂddtasmlohb ng product, the
title conpound_was obtained simlar procedures to those of Exanple 36¢
(yield: 66%. %ru@mgthsopmouﬁeb@m@m—g EvEe. g odmtovv(smt@n@dbya

cia) | o gt rprdayhs fo e b Ehamolt A Gl Gl Bhoigihet Yt g 6

3. 22( 2H, to prededres Sirtiardtoltho2d b xamplBG0B Hotobdai8 . tBY titleZcorodbdi(yidrb. 9) ,
2123(2Hrr) 1.7-1.9(1H mM, 1.5-1.7(2H, m, 1.1-1.4(2H m Exanple 54:
[1- [ZZZ -2, 3, 4- Tet rahydr oqui nol i n-1-yl ) et hyl ] pi peridin-4-yl]nmethyl] -
soi ndol { rat 0 2 Tabl

2.3, 4- tlguﬁﬂaﬁqgrﬂod&”ﬂ}?n%fﬁé@go hbipéjléI§ ]?HEWP,“ﬁ?ts%t(g’)a%%zﬁg.nﬁ% (m. 51,

yI | acet 30ds viiE), altoa(s NEH), 65483(de8= mzctduczﬂ)bxz sszl (Bt ldayg =pIZ)HeQ2IH§52 ¢3:2lg50se
of Exanp 53a. By using the resultin

2-11, 2, 3(na»4c%t’rla9&3/dt,07qﬁilg8t2rlfiz el ngﬁml,lbﬁ) 1.6 moBHhi LR dasd &rigdd He,
product byysimlar procedures to those of Exanple 53b. By wusing the
resul ting product, 2-[1, 2,3, 4-tetrahydroquinolin-1-yl]ethan-I-ol
nethanesulfonate mas obtained as crude product by sinilar procedures to

t hose of By using the resultlnﬂ pr oduc
2-1[1-[ 2c)(&[[é [3 szepgli ?@ﬁ%tﬁamm&dﬂ?ﬁrﬂ]’??% Wpl}dohn -1-one hydrochlonde

-pi peridin-4-y FEs\ NN e t by
simlar procedﬁ% tréotlht ﬁglglggg& El)ﬁ(‘talm \é%%a.nqglteafl}gf %’eaﬁfﬁle reguﬁfg’ggproduct
the titl ebtahmdpmmdxlmaarodbﬁarém taSsqooﬂ E-xwﬂ)lleQW(ﬁx@ld @1by. si m | ar procedures
to those_ o nple 36¢c . (yield: 46%. Melting point: 196-200C

1H NVR( DV l%)’mnt’ ¥AcM88 9 J=7.5), 7.55-7.61(2H ), 7.45-7.52(1H m,

6. 90- 6. 95 H ) 1156. 1 i id)

C-90: &, SHAHRDMS G sty 41150 PR BLS: 19BE G179 080, 7.0 (o,

3. 26( 2H, 1H)],ﬂ51$57 353m)GH3, 413()291,215), 3.84 (s, 2H), 2.81-3.62 (m, 10H), 1.97 (m, 1H), 1.78

(br d, J =13 Hz, 2H), 1.49 (m, 2H).

2-
[

1,
1-

Example 72: 2-[[1-[2-(2-Methoxyphenyl)-2-oxoethyl]lpiperidin-4-ylimethyl]isoindolin-
l-one fumarate (Compound 376 in Table 1)
a) 2-[[1-[2-(2-Methoxyphenyl)-2-oxoethyl]lpiperidin-4-yllmethyllisoindolin-1-one
2’-Methoxyacetophenone (1.11 g, 7.39 mmol) and pyridinium perbromide
hydrobromide (2.61 g, 8.16 mmol) were dissolved in a mixed solvent of
dichloromethane ('50 ml) and methanol (20 ml), and the mixture was heated under
reflux for 1 hour. The reaction solvent was evaporated under reduced pressure, and
the residue was diluted with ethyl acetate. The mixture was washed with water and

saturated brine, and dried over magnesium sulfate. Insoluble solids were removed by
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98 2.56-2.68(4H, m, 2.1-2.3(2H M, 1.7-1.9(3H, M, 1.5-1.7(2H m,
1.1-1.4(2H, m Exanpl e 55: :

5- Met hoxy-2-[[ 1-[ 2- (4-fl uorophenyl ) -2-(Z) - hydr oxyi m noet hyl ] pi peri di n-
4-yllmet hyl ]Ji soi ndolin-I-one hydrochl oride (Z-isomer of Conmpound 99 in
Table 1) a)

5- Met hoxmtzat[lma{m?tlﬁélﬁftlrmr@mmpb}atzd und4y rétydedyyésTuroRt dnthinpi peri di n-
4-yllmethyl]is oindolin- -one By using the conmpound obtained in Exanple

3e (443 rOQOﬂz(Zn!ﬁﬁﬂsoxythnw?ﬂran bfone 88 crypdq Eoée%o&ydasenemﬁyctemd )
529 d |
oy ar PRkl PR e AL by 05 RODALRE 3% PRl Rk BRE 165 ™

12- 13(1%4@&1;1@)3%)7 75(1H d, J=8. 4) 7 56-7.65(2H, M), 6.96-7. 08(3H r‘r)

6.92(1H d 1 3.87(3H, s 3. 74( 2H, 3.48 HdJ 2),
3. 00(3 o*ﬁ@w 315013) 1% @(1&13% SEl 6)), 7(710@1{)2&43 -:m%w ?4@ 71584

e LTS TR i it AR

3. 86( 3H, 9)14-BGtdHA), A, 3 B(SM,m), 1. B1EBHE ) 2. 88- 2. 95( 2H, M)
1.95-2.05(2H,m, 1.5-1.9(3H mM, 1.2-1.4(2H m b)
5- Met hoxy-2-[[1-[ 2- (4-fl uorophenyl)-2-(2Z)-hydroxyi m noet hyl ] pi peridi n-4-yl]

Ecanpl o BoA R332 Recy R0 PRl SR RtaleL A b AR PR D0 1

col or | esfunsaratel by simlar procedures to those of Exanple If (208 ny,
yield: 82%. Melting Bm nt: 173-178C ' H NVR(DVMBO-d6): 12. 61(1H, s, O—|)
10. 6( 1H, br s, HAY usmgé epoyppyund phtained imgxample 29, the title sqmpowng

Z égg 1H6 ta n]ed8a)s’c goé-%%g %H’Mgg§%§&%%r6€ro§%durfézég&(%(;éﬁ]%%n@e §8,]( @t%g) 50% ).

5- Met hoxMel?mig 11@1&12 ](84)-1901?©r0phenyl ) 2 (E) hydroxy| m noet hyI ] pi peri di n-
4-yl ] met h i soindalin-1- @ oner of Cor‘rgound 99 in
Table 1)* MB@MSFM@)ET ﬁ%@%# Jth5a\1 %éﬁ”rﬂ( eWpWeWSSH dd"h2hy, 0.438

or ocbiur b bASTAPTROUTR SRR RGF3 TR AL HERM P0Gl T "o e

192- 195C3. 16’(—23[\/&{05!7/&0}2188 2. 95128 )| 19, 23,-280L(2H, &) 7{.BH.. 9(r1$1 J519.4-1.6(2H,m),
7.68-7.74&2H n)HB . 57(1H,d, J=8.4), 7.29-7.37(2H ), 7.15(1H d,J=1.'8),
7.03(1H, bd;L3@Hemy 1) 4 43(2H+0. 4H, s), 4.30(1.6H,s), 3.83(3H.s),
3.48-3.55(2H,n), 3. 37(2H,d,J:6. 9), 2.90-3.01(2H,m, 1.8-2.0(1H M,
1.3-1.8(4H, ) Exanple 57:

5- Br ono- Bx4rhple[73: @41 I-[2:6¢-Dellpb ¢ b3 oeBh1 Bipénydinoscy] ] m etlopllibyinH pliparindi n-

hydrochloride (Compound 396 in Table 1)
a) 2-[[1-[2-(4-Tolyl)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one

By using 2-bromo-1-(4-methylphenyl)ethan-1-one, the title compound was
obtained as pale yellow solid by similar procedures to those of Example le (yield: 83%).
IH-NMR(CDCls): 7.91(2H,d,J=8.2), 7.84(1H,d,J=7.5), 7.41-7.59(3H,m),
7.24(2H,d,J=8.2), 4.41(2H,s), 8.76(2H,s), 3.51(2H,d,J=7.1), 2.95-3.03(2H,m), 2.41(3H,s),
2.09-2.21(2H,m), 1.6-1.9(3H,m), 1.4-1.6(2H,m)

b) 2-[[1-[2-(4-Tolyl)-2-0xoethyl]piperidin-4-yllmethyllisoindolin-1-one hydrochloride
By using the compound obtained in Example 73a, the title compound was

obtained as colorless solid by similar procedures to those of Example 1f (yield: 90%).

Melting point: 169-185C

1H-NMR(DMSO-de): 9.8-10.0(1H,brs,HCI), 7.80(0.5H,d,J=7.9), 7.89(1.5H,d,J=7.9),

7.69(1H,d,J=7.4), 7.57-7.63(2H,m), 7.40-7.52(3H,m), 5.09(0.5H,s), 5.02(1.5H,s),
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4-yl]methyl ]i soi ndolin-1-one fumarate (Z-isonmer of Conpound 92 in Table 1)
a) 5-Brono-2-[[1-[2-(4-fluorophenyl)-2-(E, Z)-hydroxyi m noet hyl ] pi peri di n-
4-yl]met hyl ]Ji soi ndol i n-1-one By using the conpound obtained in Exanple 3e
(481 ng, 1.08 mmol), Z-isomer of the title compound (217ng, yield: 44%
and E-isomer (112 ny, yield: 23% were obtained as colorless solids by
sim | ar - gro3¢2id ey, 655 1-8. 5801 @ )0 8. 4F(@HId| J=71Ba2. H L 1 (28 m)) 2.4 1GH,NVR( CDCl a) :
7.71(1H, d, J:S.%, 7.56-7,65(4H,n), 7.00-7.08(2H, m, 4.38(2H,s),

3. 74( 2H, $9-23(UomIl 4-1264HBM) 3 00-3. 07(2H, ), 2.12-2.22(2H ),
1.8-2.0(1H, M, 1.6-1.8(2H, M, 1.3-1.5(2H, M (E-isonmer) 1H NVR(CDCI 3):
7.70(1H,d,J=8.4), 7.56-7.66(4H m, 7.04-7.12(2H,n), 4.36(2H s),

3. 46( 2H, Exdmpld)4: BI[32L28]4Difludr GhedyD N -Rtdebdyl1pip&Gdid-H (12t EY]}iscindolin-
1.5-1.9(3H M, 1.2-1.4(2H m b)

5- Br ono- 2:9efupergte (Crmpesphdhy iy TabkeA). hydr oxyi ni noet hyl ] pi peri di n-4-yl ] -

eyl o B4 T0tp5 ;£ Do ol BroRe i Thplb 3 £y BOLR Y ROIRANAC 880 2 Ned 11
col orl ess sol i By lmgingi 31i4!-aiflyorcaxe thphesoiie) thé bitkeeonfpobnd s @bifiged Ad felbiw

yield: 43¢ Melting point: 171-174C 1H NVR(DVSO-de): 7.83(1H,s),
7. 75- 7. 8¢ brpimilargerogeduyes togthpse of Exgmple tRajand Example ke .léz@ﬂ-m,

6. 62( 2H, syf ' Iy, . HeSh. , 513 &)

2 75 2. Bor AP COORy s ainntyt i st - fedyal bprft )

1. 0- 1. 2( 2147(BH X S3nfil(BHBJ=7.2), 2.86-2.97(2H,m), 2.08-2.20(2H,m), 1.6-1.9(3H,m),

5- Br ono- 2- [i 1@-;2&%-(44 | uor ophenyl ) - 2- (E) - hydr oxyi m noet hyl ] pi peridin 100
4-yl ] met ﬁ)ﬁl' P&AFdol i n-1 - one fumarate (E-isomer of Compound 92 in Table 1)
By using the E-isoner conpound obtained in Exanple57a (109 ng, 0.237
mmol ), the title conmpound was obtained as colorless solid by simlar

pr ocedur bs24[d-[2t(B s Pifbforbplaenyll 22-86cethBBpipgridin-étylim éthyhlisoivlolinFigopoi nt :
186-188C, ' H- NMR(DVSO-d6) : 10.98(1H, brs, OH), 7.83(1H,s), 7.61-7.70(3H m,
7.59(1H, 'M2%8te) 7 1527 25(2H, n), 6.62(2H s, fumaric acid), 4.45(2H s),

T 61 B(1H m . YR Spmpond Spkfads SRl b, B fu¥ ol was

2- [ [ 1- ( 2elpiadedl dveaviorléspisphd bgtisimilay ptavedimels [tb shoseddHxamiploB6ec (yistdt 29%).
Co 456 in Tapl 3 2-
(1- ( rzrplgﬁggﬂflltb%lgglln)ta Bﬁgﬁ%@ﬁz 4- yl[ ][ met hyl ] i soi ndol i n- 1-one
2- Phenyl ' i ; r tA) Reds 1
enyl henemRenNEcle .(étgaisrr{agéliggftzhmy 7,980 ‘hb?g%%"?_@éﬂfﬁ{ AP1AL 7401 1)

Exanpl e 1d were di sso(i)ve' or mm de & Sol'ution Was

added 6.62(2H,s,fumaric acid), 4.48(2H,s), 3.83(2H,s), 3.40(2H,d,J=7.2), 2.84-2.90(2H,m),
2.08-2.18(2H,m), 1.6-1.8(1H,m), 1.4-1.6(2H,m), 1.1-1.3(2H,m)

Example 75: 2-[[1-[2-(2-Naphthyl)-2-oxoethyl]piperidin-4-yllmethyllisoindolin-1-one
.hydrochloride (Compound.411 in Table 1)
a) 2-[[1-[2-(2-Naphthyl)-2-oxoethyl]lpiperidin-4-ylimethyllisoindolin-1-one

By using 2-bromo-1-(2-naphthyl)ethan-1-one, the title compound was obtained
as pale yellow solid by similar procedures to those of Example le (yield: 83%).
1H-NMR(CDCls): 8.57(1H,s), 7.83-8.05(4H,m), 7.41-7.66(6H,m), 4.42(2H,s), 3.96(2H,s),
3.63(2H,d,J=7.2), 3.04-3.13(2H,m), 2.20-2.31(2H,m), 1.6-1.9(8H,m), 1.4-1.6(2H,m)

b) 2-[[1-[2-(2-Naphthyl)-2-oxoethyl]piperidin-4-ylJmethyllisoindolin-1-one
hydrochloride
By using the compound obtained in Example 75a, the title compound was

obtained as pale yellow solid by similar procedures to those of Example 1f (yield: 61%).
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W th potassi um carbonate (517 ng, 1.87mmol) and heated at 80C with
stirring. The reaction mxture was added with water (10 m ) and
precipitated solids were collected by filtration to obtain the title
conmpound as colorless solid (633 ng, yield: 85%. 'H NVR(CDC13):
7.84(1H,d,J=7.5Hz), 7.53-7.24(12H, m, 4.36(2H,s), 3.47(2H,d, J=7.2Hz),

3. 37( 2H, Meltdng géidltt 102620C1. 4Hz) , 1. 83(2H, brdd, J=11. 6, 11. 6Hz),
1.74-1.68(1H . m 1.57(2H 139130(2Hn)

2-[[1- (2} MWBM%%?@&Q %ﬁlﬂmﬁ?%G 83(0-2He), rﬁimeiorﬂ}hbﬂemf'&r#ﬁ@d‘l,m)By

sing th i the title
golrrpgund?\ﬁacvgg@%?gﬁhggég Iﬁq 5”}@?%’%%, 4%'%@2 %?Qg ?g' %? Ures to those of
Exanpl e 336QH,d3E60m), 3.}DL$2@H £1.99.0- 2V Hi g, 195141[9(4H3,|¢8§3 193C ' H NMR(DMSO- d(;

): 7.67-7. 23(13H m, 6.62(2H s), 4.45(2H s), 3.42(2H s),
3.37(2H, d, J= 9Hz) 2. 74(2H, brd, J=11. 4Hz), 1. 86(2H brdd, J=10. 8, 10. 8Hz),

éxiﬁpﬁf%%‘%f G R

i soi ndol llmnle-f@meratbydbﬁ@hhﬂd 10eir @@mqund 501 in Table 1) a) Et hyl

2- hydr oxy henyl acetate 101 2- Hydr Oxiﬁ)@p nyl acetic acid (6.06 39.8 mmol )
was di ss# Hd-2r3 é%hiamhepm@-owshy etrrfbns!oyumleﬂwlhmn@qiue -opet h

concentr at ed S iﬁlg{rné% %ﬁiOQOAC%t éj tﬁg 3)%%% wa%folbltlame r&g%g&[?ﬁ] POE

The reaction m was conce tra ed ‘un er Somhread pressur ied

Wi th et hyy siaibdragrécediives 06 ttioge of BRSmpRSTROand ERamplecle @idld: 3@ at ed bri ne,
and dried_over sodium sulfate. Insoluble solids were renoved b

filtrati ghNMRELPEE)T-9§- ﬁ&@éﬂmt) ¢ OREEh k8, U8GEH debilc®d 7 Bresditmli o

o0, AR 8 SR K anth 1089 S b Kl Fip B LY)
4. 20( 2H, B.6JEF(3H),m),.6A(HARHsh) 1. 29(3H, t, J=7.2) b) Ethyl

2- propoxyphenyl acet at e The conpound obtai ned in Exanple 60a (1.12 g, 6.22
mol ), iodopropane (0.635 m, 6.54 mmol), and potassium carbonate (1.27 g,

010 T B U Ben U TR A A s BB T 1 € v

extract ethovdriabe et hyl acetate. The extract was washed with saturated
aqueous sodi um bi car bgnate solution, water, and then with saturated brine,

and dried overBYHERghA PRpPYnd ebtafnedin fixampls|76as thactide compownt wps
L B S L4y B SR 0

1H NVR( (Belt¥g poinf387-188(QH, ), 6. 82-6. 93( 2H, M), 4 15(2H q,J=7.2),

3. 92( 2H, 2(2H, 1721842H t, J=7.2

1 03§3H, MR@:}MSO dS éoouifaJ =1.5), 7.97(1 Jn% 1), 764(774(2H m), )
7.4-7.6(4H,m), 6.61(2H,s,fumaric acid), 4.48(2H,s), 3.88(2H,s), 3.40(2H,d,J=7.2),
2.86-2.92(2H,m), 2.10-2.21(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 77: 2-[[1-[2-(2-Tolyl)-2-oxoethyl]piperidin-4-yl]methyllisoindolin-1-one
fumarate (Compound 386 in Table 1)
a) 2-[[1-[2-(2-Tolyl)-2-oxoethyllpiperidin-4-yllmethyl}isoindolin-1-one

By using 2’-methylacetophenone, the title compound was obtained as orange
oil by similar procedures to those of Example 72a and Example le (yield: 78%).
1H-NMR(CDCls): 7.84(1H,d,J=17.5), 7.33-7.66(5H,m), 7.20-7.27(2H,m), 4.41(2H,s),
3.75(2H,s), 3.52(2H,d,J=7.2), 2.99-3.07(2H,m), 2.48(3H,s), 2.1-2.3(2H,m),
1.8-2.0(1H,m), 1.6-1.8(2H,m), 1.4-1.6(2H,m)

b) 2-[[1-[2-(2-Tolyl)-2-oxoethyl]piperidin-4-yllmethyl]isoindolin-1-one fumarate
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c) 2-[[1-[2-(2-Propoxyphenyl)ethyl]piperidin-4-yl]nmethyl]isoindolin-1-one
By using the conpound obtained in Exanple 60b (1.00 g, 4.50 nmol),

2- (2- propoxyphenyl ) et hanol (834ng) was obtained as crude product by simlar
procedures to those of Exanple 53b. By using the resulting product,

2- (2- propoxyphenyl ) et hanol net hanesul fonate (1.13 g) was obtained as crude

product by siByh@ingthecotipotnd bbtdines t Eiaxﬁgmae tRO fitleRYmpdLAG walde
o}

resulting product, the title conpound was tained as pale yell ow solid by
sinilar phigiratiaseoleriessiselid byfsimianppicedwsly tophesedof Fogugple 36 NRACHE%B) -

7.85(1H, 5(3H, 1), 7.11-7.19(2H n), 6.78-6.89( 2H,
4. 42E2H t‘%ggg’("ﬁ#@lﬁg%é ( 3m)52(2H d, J=6. g) ?oo 3. 08( 2H, gr) "

2. 80- 2. 8&(IiN'MR1DMSZ) ad: 276@1(}2@,‘197 2)27@621H621|i7f6);7356réo(ﬁﬁ5:hbﬁ)
1.3-1.5(2H, 1.04(3H,t,J=7.4) 102 d) [

1-[ 2-(2- P38 waﬁemn)&mawquweeﬁmu,s esicedid), A4F(3H0),iSTA2Hm,

compound  RaEE T Hoa S ek QY B2 W B R ELTH Y o ¢ hose of
Exanpl e wf5-1.5(281, h), £19.3(2HMRhti ng point: 169-180C ' H- NVR( DMSO- d6) :

10. 3-10. 7(1H, brs, HC1), 7.69(1H, d, J=7.4), 7.60-7.63(2H,m, 7.47-7.53(1H m,
7.18-7.26(2H,n), 6.87-7.00(2H, ), 4.52(2H s), 3.94(2H t, J=6.4),

i gl?BL( #Qg‘mg’ 331 ng%%%-&}?Rm)?-[)foetﬁyl%lpehmﬂ 4-y1]?:'ne]th)§lﬁlsl(;%n@ohn-l -one

1-[ 2- ( 2- Banztoyahpsudd 331 Tapleey i di n-4-yl Jmet hyl ] i soi ndolin-1 -one
fumarate (Conmpound 506 in Table 1) a) 2- 5)]2- (2-B
enzyl oxyﬁh%’h@ll'[fze(ﬁqubﬁpﬁpﬁﬁwmmeﬁqmﬂfﬁimﬁw iypded alin- 1Tn9ne By using the

d ob d.b d
compound obL 1 Bl 50Ny BeRPAI VYD BRI 5 ) etz gegetow

pr ocedur Bg sindilart frosedurbs b eHvak of Eﬁbmpf’ewzasaﬁthkmpIéawdytiélag5mpduct
2-(2- bengl ox E)henél)et hanol @ was obtai ned as crude Ero duct bi/ Si m | ar
procedur ):of- 84 B 87 531 .- TBY-82(HH e, F126-7-86@H, mhgt -t GH

or oduct *b%’ P 3RAARARIC, T RERIL B0 EBIRD. 08 PN A, th

product y s rotédureé t he

resul ti ng.8gg. O(d(BI;in,) 1.ba.8(2H,8),coenm(PH, Mps obt ai ned as yellow oil by simlar
procedures to those of Exarrpl e 26b (yi eld: 729 . 'H NVR(CDCla):
7.85(1H d, J=7.2), 7.28-7.55(8H,n), 7.11-7.19(2H,n), 6.86-6.93(2H m,

S it o A T i 2
2- [ [ 1- [ 2- ( 2- BeBy yibing)thbebipp & d1yb faph qdeinl Bkdin greyighren dnitikicsapoaed was! - one

fumarate 2 By using_ the congound obtained in Exanple 6la, the title corrpound
was obt a?hféweééscfaiqﬂq%gg By istmibgr Brogpduges e shesenf Example Bée widd: 85%hpl e

36¢c (yi eMditimPpBint: dBL1dsR@ point: 184-188C
!H-NMR(DMSO-de): 7.77-7.82(2H,m), 7.67(1H,d,J=7.5), 7.55-7.60(2H,m),
7.35-7.62(3H,m), 6.61(2H,s,fumaric acid), 4.48(2H,s), 3.88(2H,s), 3.41(2H,d,J=7.3),
2.8-3.0(2H,m), 2.37(8H,s), 2.0-2.2(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 79: 2-[[1-[2-(3-Methoxyphenyl)-2-oxoethyl]piperidin-4-yljmethyllisoindolin-
1-one fumarate (Compound 381 in Table 1
a) 2-[[1-[2-(3-Methoxyphenyl)-2-oxoethyl]lpiperidin-4-yllmethyllisoindolin-1-one

By using 2-bromo-1-(3-methoxyphenyl)ethan-1-one, the title compound was
obtained as yellow oil by similar procedures to those of Example le (yield: 90%).
1H-NMR(CDCls): 7.84(1H,d,J=7.2), 7.40-7.65(5H,m), 7.35(1H,t,J=8.0), 7.08-7.19(1H,m),
4.41(2H,s), 3.85(3H,s), 3.80(2H,s), 3.52(2H,d,J=7.2), 2.97-8.06(2H,m), 2.15-2.29(2H,m),
1.6-1.9(3H,m), 1.4-1.6(2H,m)
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1H NVR(DVMSO-d6): 7.68(1H,d,J=7.5), 7.58-7.62(2H, m, 7.2-7.5(6H n),
7.1-7.2(2H,m, 7.04(1Hd,J=8.4), 6.8-6.9(1H mM, 6.57(2H,s,fumaric acid),
5.12(2H,s), 4.48(2H,s), 3.41(2H,d,J=7.1), 3.0-3.1(2H M, 2.8-2.9(2H m,
2.6-2.7(2HmM, 2.1-2.3(2H, M, 1.7-1.9(iH M, 1.5-1.6(2H M, 1.2-1.4(2H m
103 Exanpl e 62:

2-[[1-(2-[1, 1" -Bi phenyl ]-2-yl et hyl) pi peri di n-4-yl ] met hyl ]i soi ndol i n-1-one
fumarate (Compound 511 in Table 1) a) 2-[1,1'-Bi phenyl]-2-ylacetonitrile
2- ( Br onobe? HiIHRHB Methpryphenyd)-Frox e th @ Ipiperifin-gol lmeshyidiseipdnlind -¢:368 ny,
5.65 nmmok) . and a cat al ytic amount of 18-crown-6 ether were added to
acetonitrlx?e ? O m), and the m xture was heated under reflux for 5 days.
The reacti on nBylubing thetompdEed oMialifed'a BxampR T4t ERCHAE cBinpbusd bk
acetate. The extract was washed with saturated aqueous sodi um bi carbonate
sol ut i onokfainedaas nolartags splihdy simbaxiprasedwreeto thesgrd HxampdeBbatyeldl RE%).ubl e

sol i ds I enpyve! htration, and the filtrate was concentrated under
reducedmgf;egtérgp%lﬁ%@ylrged;%l ting oil was purified by silica gel colum

chr omat ogg- NMR(HMSIOL6) 2T 8T AEEd I27 F)£7.55 7. ORBEIM), l7The0-1 skl epnpound as
colorless solid (1.07 g, yield: quantitati ve‘zﬂ 1H NVR( CDC13) :
7.3-7.5( E-QAQH,M.JZZ%@,?Bﬁ,-f‘ra)(?Ha,f@a(azH, acjd)p . 48(32H,s),' 3-8 (BHemly 3 B1GBH blacet i C

acid The 1-QRt QT [ I 22y (11a 5 i s di ssol ved
in et hy?%ﬁ%ﬁg%ﬁ?’ﬁh%?‘.2%5@3%%?%@&@%6 1l drb S??%%&me hydr oxi de
(5.98 g,1.1903@Hm®! ) and heated at 190C for 2 hours. The reaction m xture
was allowed to cool to roomtenperature, and then pored into IN
hydrochloric acid (200 m ). The precipitated solids were collected by
filtrati i I hen i.ed .. under. r ed. pressure to
s L T e

' H NVR( GXslniardtefom pbtndH 21, Tabl& 3 2H, s) )

2-[[1-[2-(21,1" - Bi phenyl )-2-yl et hqu]’_lgi peridin-4-yl]nmethyl]isoindolin-1-one
By usi nga)tﬁédeébwogn{][d-(gmlmnﬁba-qxge Bme@d@zﬁ;yl methyllisoindolin-1-one

2-[1,1' - bi phe . obt .ai rude .pr t by.simlar
procedur es ton%qﬁ](')wsltgalg%ﬂl géx&gprg‘}%d g@%ﬁe@y& %%qrrﬁ%%tgﬁea%(ra sl{l%lng ?’ﬁg’rﬁ?% uéF}?

2-[1, 1" - titlpkempbin®wyk ebtwnel aspilsaretisw dibDbysiom ivaSprocdduded edtiase 6f ude
product by simlar procedures to those of Exanple 26a. By using the

resul ti ngX§pBleUe (yielgied8%X | e conpound was obtained as yel low oil by sinilar

d 3 .Qf Vel g r 7PY0%. 71 | a) :
D Ba( 1k o gRiBeh Fof Ry 0 I BAL LR S IR AT 10
2. 6- 2. 8(AK5(2H,t,2=26),2.965( DO TH,m)1 6 5201 19,6) H.369(2Hs) 23.88@ (1Y), B)82(DH, 5),
2-[[1-[2-&1 1 -Bl_ghengll'}-Z-Eyl et hyl ]plgerl di n-4-%lg met hyl ]i soi ndol i n-1-one
f urar at e3-48(2H,d,J=7.2), 2.97-3.0 (2H,m), 2.15-5.27(2H,m), 1.6- .9(3H,m), 1.4-1.6(2H,m)

b) 5-Methoxy-2-[[1-(2-phenyl-2-oxoethyl)piperidin-4-yllmethyl]isoindolin-1-one
fumarate

By using the compound obtained in Example 80a, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 74%).
Melting point: 186-193°C
1H-NMR(DMSO-ds): 7.99(2H,d,J=7.5), 7.66(1H,t,J=7.5), 7.49-7.62(3H,m),
7.13(1H,d,J=1.5), 7.02(1H,dd,J=2.1,8.4), 6.61(2H,s,fumaric acid), 4.41(2H,s),
3.89(2H,s), 3.83(3H,s), 3.36(2H,d,J=7.2), 2.88-2.95(2H,m), 2.12-2.23(2H,m),
1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 81: 2-[[1-[2-(2-Furyl)-2-oxoethyl]piperidin-4-ylJmethyl]-isoindolin-1-one
hydrochloride (Compound 416 in Table 1)

120



By using the conmpound obtained in Exanple 62c, the title conmpound was

obt ai ned as colorless solid by simlar procedures to those of Exanple 36¢
(yield: 68%. Melting point: 198-206C 1H NVR(DMSO-d6): 7.66(1H,d, J=7.5),
7.56-7.66(2H M, 7.1-7.5(10H, m, 6.57(2H,s,fumaric acid), 4.45(2H, s),
3.37(2H,d,J=7.3), 2.71-2.85(4H,n), 2.50-2.59(2H nm, 1.95-2.10(2H m,

1. 6-1. 8( &/R4Bromd- ¥E2lf@yBthdn-1bnd- 1. 3(2H m) Exanple 63:

2-[[1-[2-.(2-Phenet hyl oxyphenyl)ethyl] piperidin-4-yl]methyl] isoindolin-
1- one funar at eBy @singciracetaiferam(594ime 41§4 wymal),[the title compound was obtained
1-

By usi nget FUCUBHRHR Gt PFRARS nroefinet £ Brore M8 hmaleot3n NIRRT ol hy)

2- phenet pyknxyphenyl acet at e was obt ai ned as crude product by simlar
procedures to those of Exanple 60b. By using the resulting product,
2-(2- phefﬁtWR&?ﬁhén’&ﬁ(éﬁhﬁnBI350H§ddm3aﬂfﬁ@d4é§(?di,aﬂ product by simlar
procedures to those of Exanple 53b. By using the resulting product,

2- (2- phenet hyl oxyphenyl ) - et hanol net hanesul fonate was obtai ned as crude

product py2-$i1nRH@FFyDCE6kIeCEylI fiperi fRS £y D ek AN otn dfdth-184e USi Ng the
resulting product, the title conpound was obtained as yellow oil by
simlar procedBy asinggheicompownd pRi@imedeiroBErarplecd 1d: (179 9ag, 0.68H Mk CROES) -

7. 86( 1H, 3 3 6,,78-6. 8

. a5 211 Symrdbigpsliné 3wttt Aody o 4.6 3t Sl ad oy yfadd

2. 94- 3. 0d4tdthed)as cr\ZdJﬁroauSBlﬁﬂHnﬁ)ar proddduZe St thlbeddf EXanSpld 1€ (241 Mk). The
1.5-1.8(3H m, 1.3-1.5(2H, m b) 2-[[1-[2-(2-Phenethyl oxyphenyl)ethyl ]

pi peri di W“@Bwr}’fﬁé’ttms]qsﬁéllh&b? Pext cegpidon mithenhpurifigatienng the conpound
obtained in Exanple 63a, the title conpound was obtained as col orl ess
solid by simlar procedures to those of Exanple 36¢c (yield: 56%. Melting

poi nt : 1(7)&4[8@!3(Zmbmmam%lp&uﬁﬁ(ﬂﬁlﬂeﬂhﬂ] Bbind6lin/t-dn &Ry Pldchloride
7.4-7.5(1H,m,_ 7.10-7.33(7H n), 6. 9521Hd J=8.1), 6.80-6.87(1H m,
6. 57( 2H, s, f UNEBY BSiAgthy crude cppypemngd)obtained ip Bxamplesth (133 me), she title=7. 2)

> 02 5( éﬁ%@nﬁ)we@é@ﬁ Hhioléylthe pdP g aiingr fiobedbighyp fydte o RRb Ohe

2- [ [ 1- ( 240rugylyhad:zd%), (@ ﬂﬂfm)dl n-4-yl ]l met hyl] isoindolin-1-one funmarate
(Conpound 461 in Table 1) a) 2-Bronofuran Dinethylfornmanide (35 nl) was
cool ed t#%-2Hldhd then added dropwise with bromine (13 m, 253 mmol)

over25 m | {/gmde. Furan

o oy MYRARERAYRSR. SRS et bl N1 OIS SR O B RS,

added dr QBNH'Ed,WEBlsth,e4.87-r4emd¥Hpﬁ)$m2lI-I$so,| msocmmthspamez.es(zH,m),
2.01(1H,brs), 1.83(2H,brd,J=13.9Hz), 1.64(2H,brdd,J=11.1,11.1Hz).

Example 82: 2-[[1-[2-(2-Thienyl)-2-oxoethyl]lpiperidin-4-yllmethyl]-isoindolin-1-one

hydrochloride (Compound 421 in Table 1)

a) 2-Bromo-1-(2-thienyl)-ethan-1-one and 2-bromo-1-(5-bromo2-thienyl)-ethan-1-one
By using 2-acetylthiophene (500 mg, 3.96 mmol), a reaction similar to that of

Example 72a was carried out. The product was. purified by silica gel column

chromatography to obtain 2-bromo-1-(2-thienyl)-ethan-1-one as pale yellow oil (618 mg,

yield: 76%) and 2-bromo-1-(5-bromo2-thienyl)-ethan-1-one as pale yellow oil (171 mg,

yield: 15%).

2-Bromo-1-(2-thienyl)-ethan-1-one

H-NMR(CDCls): 7.82(1H,d,J=3.6Hz), 7.73(1H,d,J=4.0Hz), 7.18(1H,dd,J=5.2,3.8Hz),

4.37(2H,s).

2-Bromo-1-(5-bromo2-thienyl)-ethan-1-one
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di met hyl f or mam de over 1 hour while the tenperature was kept at 25 to 30C
The reaction mxture was kept at 30 to 359C and stirred for 1 hour. The
reaction mxture was pored in ice water (230 nm), and then the m xture was
stirred for 2 mnutes and extracted with diethyl ether. The extract was
washed with water, and then added w th diethyl phenylamne (2 m) and dried
over sodiHNNMB(CBCH): 1.65QH)pTe3 861z),d5 1@ Hd, J=8BBI3d. D8(2H 4)t rati on, and the
residue was distilled under atnospheric pressure to obtain the title
conmpound as colorless liquid as a fraction of internal tenperature of 95

:303%(()?;: éy% ‘ﬁlzﬁgl_é?’l’ﬂlgn%lg? '\Wé%f%—%mfhﬁ%&?eﬁmigsﬁﬁﬁzQPC}‘e?ﬁ/de 2 -Formylp

henyl b oric acB§ usiH02-bEmae142+tHTdny])-ethbh ARaHedhARinRBtiA @ h f16 825X30W0he, 642
(588 ngy, 4.0 mol ), and tetrakis triphenyl phosphi ne pal |l adium (15 ng) were

di ssol ved- %@@O%W@Gpmnvnﬁpb&a@m X8plei )d @88 me tldfhemmals amfepctiothe
| ut | ut 20
heat ed_aP G OR R S e ek M ALAGRL R UPLE RE BRI FAS 318 <RimeBipd B8 sobleBing

for cool sélgl (4andng,eeld: 85\%)sol vent was evaporated. The m xture was
extracted with dichloronethane, and the extract was washed with a m xture

of 2M aqtidNMREGRCIM T8 Hnid 4= %éllujeﬁ{@n7(8§01H#$'5-7am2)aa@@ohﬁl(slﬁ,mr),l on of
|
feroved BooTHGEMYASE (BN pPR 1B} S8 G IOOR UM 127 9 cea

pr essur e296(2Mbad,fi= IlhEth) ElH(EHm&dM ‘ﬁ$1 srackHyel low oil (126 ng). The
resultin crude next reaction wthout

purifi cag186r?' 7%@)31018 150[][ ﬁ’Z(@E-‘FMﬁI?’%ﬁﬂﬁﬁﬂpﬁﬁbﬂ 8i13-0H3)| | et hyl
]isoindolin-I-one The conpound obtained in Exanple Id (267 ng, 1,0 m) was
di ssolved in nethanol. The solution was added with the crude product

obt ai nede) RA[B{ 24T ddid)- 2-(oié?&hmblpaﬂdnﬁm@ﬂ]ﬁmthyﬂﬁﬁﬁﬁd&hy-dfdndﬂlyﬂi&:_ﬁldmde 2.5
mol ), and the_reaction m xture was added with acetic acid (57 1, 1.0
mol ) to adj us®Y gingithe sompeund gbteined mckxarapled2h (485 rpc 1128 mgiokbar s wit h
stirring t di | W th
Sthyl  aosehRgn SEANETo HRE oFHERRDA A ADEh I ot 15 oD AT MRSl 26

bi car bonetlerless|sotid ¢ol8mg, gidirgTted brine, and dried over sodium sulfate.

| nsol ublgd oI i ds_wer re ved by filtration, and the filtrate was

evapor at ¥§HRGReINt: pr essur e. The resulting crude product was
purified ra di ronmet hane) to
obtain tlhlgxihliﬁlblqgggn%%u%hg?br \?Vﬁgl R ???z() ngeb gﬂé’z g%azg' st eps).

1H NVR( coeaa)H d,7=8 A, 'daz:ﬂmm)m) 75567 lﬂ-tld{im)—'T 33 T34t m),
7.53-7.

6. 48( 1H, ggf—‘gj‘@fﬂh%g‘zé% 5%)2@1)“‘17?5%171(6#)5? 46(2&“1330151#81*11%7 5Hz) ,
2.91(2H, pbg(zqugsﬂﬂ% ,1}11,,1%?(12;;5 ggﬁ(m?)l 11.6, 11. 6Hz), 1.81-1.76(1H, m),

1. 65(2H, brd 12.'9Hz 6,12.0, 12. OHz) .
Example 83: 2-[[1-[2-(5-Bromo-2-thienyl)-2-oxoethyllpiperidin-4-yllmethyl]l-
isoindolin-1-one hydrochloride (Compound 426 in Table 1)
a) 2-[[1-[2-(5-Bromo-2-thienyl)-2-oxoethyl]lpiperidin-4-ylimethyl]-isoindolin-1-one
By using 2-bromo-1-(5-bromo2-thienyl)-ethan-1-one obtained in Example 82a
(171 mg, 0.602 mmol), a reaction similar to that of Example le was carried out to
obtain crude product of the title compound as pale brown solid (210 mg). The crude

product obtained was used in the next reaction without purification.

b) 2-[[1-[2-(5-Bromo-2-thienyl)-2-oxoethyl]piperidin-4-yllmethyl]-isoindolin-1-one
hydrochloride

By using the crude product obtained in Example 83a (171 mg), a reaction
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d) 2-[[ 1-(2-Furyl benzyl)pi peridin-4-yl]nmethyl]isoindolin-1-one fumarate By
usi ng the conpound obtained in Exanple 64c (165 ng), the title conpound

was obtained as colorless solid by simlar procedures to those of Exanple
36c (127 nmy, yield: 59%. Melting point: 140-153C 1H NVR(DMVSO de):
7.79(1H,d, J=1.5Hz), 7.65(2H,d,J=7.9,7.9Hz), 7.59-7.58(2H m,

7.49-7. 4ﬁ(nﬂl'irl"t)) thdt SﬁEi?axﬁﬁl(eZIIﬂwﬁs cabri8d ohtio obtdisdthdtijle cOmpourd &L pld, M) ,
4.48(2H, s), gZH s), $2H d, J=7.3Hz), 2.84(2H,d,J=11.5Hz),

2. 03( 2H, BFayen ?Pllﬂo( § mg), 391421) 38% ,12»;@»1) 73(1H,n), 1.58(2H, brdd, J=11. OHz)

L 27- 1 10t oo AmRAh

1- (2-Benzo zyl) pi perlgl n- i yl ] met hyl ]Ji soi ndolin- 1-one fumarate

( COnpoumHzNMR(mMBmaae 10.16)H,BrHe8p8y7l. 858 DHYth), . 10¥7 d€(539,1)55109-4.90(2H,m),

2- met hyl benz IrBhenon é} . 18 g; 6.0 mmﬁ) the title conmpound was obt ai ned
as crudet$&{3HN, &i G8-4thm) a3 Ofr2otidatmal 2Q3-1606d.81)- Exanple |b (1.74 g).
The resulting crude product was used in the next reaction wthout
purification. 107 b)

2-[[ 1- ( 2ERemphyy8 @A Y42 D?b'plahbttilrwhwﬁuiymﬁbyﬂiclihw&ndﬁlthylilaomaehﬁhanﬁo nmpound
obt ai ned_i n Exanpl e 65a .74 was di ssolved in dinethylformam de (15
m). Thefurpanats inyFabke the conpound obtained in  Exanple 1d (1.07

g, 4.0 r’rgpéb hidd- lp&t@%lg?glﬁgﬁlggqa&ge (1.10 g, 8.0 mol), and the m xture

was stirred at room ure for 16 hours. The reaction nm xture was

added w t h watBy uéing méthyhoytlshexnnedaebloxylite, clidwitle 26Mbaintd whbab&ihédct was
washed w th water. and saturated brine, and dried over sodium sul fate.

| nsol ubl &cc8Eflipg o fiag %rePPEﬁfb‘i}bﬂeﬁipdfﬁW brloketanes daecrilted injthe Iatesnajienal
evapor at ?%1%@1%5 & KSR ﬁgﬂr?‘” o) he resulting crude product was
co u

purified by silica ge chromat ogr aphy (et hanol - di chl or omet hane) to
obt ai n t H&-NMR(EDChrpols(dHas, D586 K EHimydl.6-d.9(4HA)Y,1.1-¥i566H,m)63%) .
'I—I—Nl\/R(CDClS): 7.78-7.75(3H,n), 7.51-7. 26(10H m,4.28(2H,s), 3.40(2H, s),
3.28(2H,d, J=6.9Hz), 2.46(2H,d, J=11.4Hz), 1.79(2H, brdd, J=11.4, 11. 4Hz),

1.59-1. 55(qlHar C

2-[[1- (g@B%Hzg%I h@lﬁ‘%ﬂ%é}?‘? %JBMI%? Hﬁﬁth@%fs&?dP?m 1% ‘one fumarate By
using the conmpnshn(gtthalcmdowd Eixtamﬁdemﬂbkhnﬁﬂlemg the fifle @oMbdund Wastitle
conpound was 8bt ai ne ol grless solid by simlar procedures to those of

Exanpl e °bigtne Wf%ﬂeswé . Simpilgg P“P\S’éflt‘Fer?gmﬁBP"rﬁ of E‘mnalegemqld\mcqzwso d6) :

7.67-7. 28 - 4 6. 9Hz

2 3o ok oy PGy R gl A Sty A ) sotblrlac AR o)

1. 25( 2H, HRA(2IE9)] 2 B7).88(@ Homh(, 234 bi2did( TE 20), 1,9812. 082H,m), 1.6-1.9(7H,m),
1.1-1.5(8H,m)

¢) 2-[[1-(2-Cyclohexyl-2-oxoethyl)piperidin-4-yllmethyllisoindolin-1-one fumarate

By using the compound obtained in Example 84b, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 89%).
Melting point: 186-196°C
1H-NMR(DMSO-ds): 7.67(1H,d,J=7.5), 7.55-7.60(2H,m), 7.45-7.52(1H,m),
6.61(2H,s,fumaric acid), 4.48(2H,s), 3.41(2H,d,J=7.4), 3.29(2H,s), 2.75-2.81(2H,m),
2.4-2.6(1H,m), 2.0-2.2(2H,m), 1.53-1.76(8H,m), 1.0-1.3(7H,m)

Example 85: 2-[[1-(2-Cyclohexyl-2-hydroxyethyl)piperidin-4-ylJmethyllisoindolin-1-
one fumarate (Compound 451 in Table 1)
a) 2-[[1-(2-Cyclohexyl-2-hydroxyethyl)piperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 84b, the title compound was
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Exanpl e 66:

2-[[1-[ 3- (2- Phenet hyl phenyl oxy) propyl ] pi peri di n-4-yl ] nmet hyl ]i soi ndol i n-
1-one fumarate (Conpound 691 in Table 1) a)

2-[ 3-(Tetrahydro- 2H pyr an- 2- yl oxy) pr opoxy] benzal dehyde By usi ng

2- ( 3- bronopr opoxy) t et rahydr o- 2H pyran and sal i cyl al dehyde, the title

conpoundoainedd sadobertiesa Solid Ibyl’sluﬁHSr pi'dce@tyreiit%héd’e dIRxae1E @6a (Held193%) Of
Exanpl e 60b g |eI d: quantitative). 1H NVR CDClS 10. 52( 1H, s, OH),
7. 83( 1H, HE-NMRI@DSLsgy) 7.85(186d §=%5), 1A%y ,57( Bja),rH.48-3. 5562H,n91( 1H,m,

4 220 S ogustin 3 o8 Q0L B 437y gg(%;z w23 2038 3 65C1H 1

3- (2- Pheosthyisphanyl oxy) propanol Benzyl tri phenyl phosphoni um brom de (2. 25
g, 5.19 mmol) was suspended in tetrahydrofuran (20 m) and the suspension
was stirred wwth ice cooling. The suspensi on was added w th potassium

t - but oxi I d st.irred. at the s
tenperatﬁ)(raze é%%e ré‘glgfc ? rﬂ&ld}({x %{Ly (r]gd de V\Aﬁ?ﬁ&fa’ﬁgsm&%ﬂﬂb&r?&egBng?'léd in
Exanpl e 66a (1BPUsihg the tampohd omum ieBxdth e AsC thd fitle lcblnpatydwakuran (4
m ), and then the m xture was stirred for 1 hour. The reaction m xture was

diluted Yhteinedoucalprlasegolid by isimiler prosedune én thesd of Bxemple d6a\yieldeBHy).

acetate.y fsoBvashed with water, saturated aqueous sodium
bi car bonat ie}%l{g(%lg?lclosr? a:%vat hen with satur at ed brine, and dried over

magnesi UWH-NMRDMSO-de07.6D{181,d Jelf i20,s7. 8876 (AN ¢ . Ltv7 BR{1tH af)i on, and the
fi Itrate was _evapor at ed under reduced &jessure to obtain 2-

3-[ 2- [ (E6-25L.phungrie apidhyd $YREROK LBropt i mbtd 42 Y 4= 2M-39BR2Hemk r ude
product . 25@7(25_101(351%2\&&?2@3;@ yes 0* fyhanol (50 m), and the solution
p-’

was added wi'th & Catalyti ¢ arount o 3I uenesul fonic acid and then heat ed
under reflux for 4 hours The reaction m xture was concentr at ed under

reduced _pressure, resulting oil was purified by silica gel colum
Chr onat oGFHPRY 8(6612}’{91 [[55{&-&1&91@9#}@&3& yripgyliperi¢in-4-ylimethyllisoindolin-1-one

3-[ 2- [(ﬁ‘o’ﬁi)'faggﬁ??%&ép&ﬂgd ﬁlnfoﬂ Ryop anol . The product was dissolved

in etha soluti1on s added with a catal ytic anount of

10% pal | eddi- unn[mt:tbomoamernlyﬁlmmmp;pwai:suiynrneahyndsefndayielrpgﬁm at nospher e
to give the t|tIe conmpound as colorless oil (464 rT? ‘éle|d 45%
1H NVR( CDC13) :A yolgbion o Qltemnhswné ohtaiged in @Hample 1d {330mg; 13&551119?1) and

gh22§/|2H 8-( L Sitord h]enﬁl)ﬁlrﬁl : n{]d? {1% nﬁTgll() grgln{% ?301%9_[11[1;? ‘LégsBxgd?del?lheQﬁt hyl

oxy prop peri using the

conpoundacetit acideld ddjusbXienpHeo GGbTthﬁ:&tmimﬁt quﬂhﬁﬂ)NmBﬂfa Q@aagl 3.58
met hanesul f&nat e was obt ai ned as crude product simlar procedures to

t hose of B2 gd 2o tempperaLuseder, fhoygs. pr'Htﬁi’c@etbcaﬁ'@l wis egaparatpdound

?’S‘.Sef)gt 8x{£/gileaz%si3&%.'elv@’é{ Aidte® Wit LnlyPhcdERC LAY GRixtdrd §25 & ahe dFRATP 260

saturated aqueous NaHCOs solution and then with brine, and dried over Na2SOs.
After the drying agent was removed by filtration, the filtrate was concentrated and the
residue was purified by silica gel chromatography to (dichloromethane/methanol) to
obtain the title compound (yield: 55%).

1H-NMR (CDCls): § 7.84 (d,J = 7.2 Hz, 1H), 7.57 (d, J = 8.7 Hz, 2H), 7.43-7.53 (m,
8H), 7.32 (d, J = 8.7 Hz, 2H), 6.56 (d, J = 3.5 Hz, 1H), 6.26 (d, J = 3.5 Hz, 1H), 4.39 (s,
2H), 8.61 (s, 2H), 8.50 (d, J = 6.9 Hz, 2H), 2.96 (br d, J = 11.4 Hz, 2H), 2.07 (dt, J =
11.4, 2.1 Hz, 2H), 1.78 (m, 1H), 1.70 (br d, J = 12 Hz, 2H), 1.43 (dq, J = 11.4, 3.3 Hz,
2H).

b) 2-[[1-[[5-(4-Chlorophenyl)]furfuryl]piperidin-4-yl]methy1]isoindolin;l-one
hydrochloride
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1H NVR(CDC13): 7.85(1H,d, J=7.5), 7.40-7.55(3H,m, 7.07-7.29(7H m,
6.83-6.89(2H M, 4.41(2H,s), 4.01(2H,t,J=6.2), 3.51(2Hd, J=7.2),
2.82-3.00(6H m, 2.51-2.59(2H,nm, 109 1.9-2.1(4H mM, 1.6-1.9(3H m,
1.3-1.5(2H,m d)

2-[[1-[3-(2- Phenet hyl phenyl oxy) propyl ] pi peri din-4-yl Jnmethyl ] isoindol
in-1-one funeBgugingthdToi@oth@ ob iR okh ple'BHd, itHe F¥ldBMPotRE wakhe title
conmpound was obtained as colorless solid by sim [ ar procedures to those of

Exanpl e og@ined byl gimikggrocedyres toridoporfExample- ¢ iel d: §2MVR( DVSO- d6) :

7.68( 1H, 757 oB1(2H, 1), 7.4-7.5(1H, 7.11-7. 27( 7H,
6. 93E1H jt“gg&m%z@ %2769°§1|(4 rr)m)e 57( 2H, s(furrgi c acid), 4. 218(22 s),

4. 00( 2H, tH-NMRIDMSO43Y: 2bi, 0o &%Br 3)1HB 70 @, OHQHH@ ,zfﬂ 8766411*;35% 7. 5 Hz
2.6-2.7(2H M), 2.1-2.3(2H M, 1.9-2.0(2H, M, 1.7-1.9(iH M, 1.5-1.7(2H m,
1. 2- 1. 4( 2.6 mnils 7646-7 §4[({n13ﬁ3 '(QSIBé,nEprHe,nW) 6.83 (d,J = 3Hz, 1H)

' Tobt e i et TR B A R 1y 8 e T 1o, 41 TR 2 2%

2- hydr oxyei phHEBY2MEt hane and 3 br omopr opanol, the title conpound was
obtained as colorless oil by simlar procedures to those of Exanple 60b
(yield: 28%. 1H NVMR(CDC13): 7.08-7.28(7H,m, 6.86-6.94(2H m,

i" ggg iﬂ %xgmgf@?b 23[[??[&20]_.' ﬁ}e’nyl)pyrroﬁy%ji'hethyl]p1pe}1d1n 4- %]met?lsfhsoinr?ohn 1-

2-[[1 - [ Sode2fuldsdraye W@n@mrlﬁmﬂbwlperl di n-4- yI ] met hyl ] isoindolin-1-one
By using the conpound obtained in n‘gl e 67a, 3-(2-benzyl phenyl oxy) -
pr opanol a)r%Fﬁ%mlé]slrle‘%!dPén\ﬁsz 3fermyhEwhanylpyrrete product by siml ar

edure to e r.esul tin t he
procedures 1o pioss B (FESERAS G880l VELRS SHISAG Hrbitl UK L°,
t hose Of(lEIzGig’(m 68 ﬁﬁbolﬁ yl'ﬂ{d?lmmt&?g/livas ﬁtﬂrmtgaanaﬂemplrﬁb%ﬁﬂxdlﬂm?nﬁ)es,

7.41-7. 55(3H 7.0. 7. 3(7H m) 6, 0( 2t 4. 40( 2H, s) ,
3. 97(2H, %Mﬂ@deﬁ) rosww(‘z )80 tatlgwfzhpbe pmye(z'@zlg:ﬁ@z PMF (1.6

g ?Flz[ 3&?%"'[%&?%31%}2{,%) gﬂ?%nyl'r et}ﬁm%i %I&u‘g%f o%?]vf)?so(bo)?fﬁ pi pd'x%: Eb'%dfquie&?ll]

net hyl ] i ithid6lratedla@iwdub WRCB: 8ollitdnBY adfistgt pHeto® MIGNHixehtevaed in
Exanpl e 67b, the title conmpound was obtained as colorless solid by simlar

pr ocedur Eiuted Witk ety pcetatmpnd tigsergpyicdper wasgeparatad: | A payeriwas185- 191C
1 US4 Wbl g oo TR e e SBER HAL)
aci d), removed by filtration and then the filtrate was concentrated. The residue was
separated and purified by silica gel chromatography (dichloromethane/hexane) to
obtain the title compound.
2-Formyl-1-phenylpyrrole (yield: 86%)
H-NMR (CDCls): & 9.57 (s, 1H), 7.43-7.47 (m, 5H), 7.17 (dd, J = 8.9, 1.5 Hz, 1H), 7.08
(t,J = 1.8 Hz, 1H), 6.41 (dd, J = 3.9, 2.6 Hz, 1H).
3-Formyl-1-phenylpyrrole (yield: 14%)
1H-NMR (CDCls): 6 9.86 (s, 1H), 7.67 (t, J = 1.8 Hz, 1H), 7.37-7.49 (m, 5H), 7.09 (t, J
= 2.4 Hz, 1H), 6.81 (dd, J = 3.0, 1.5 Hz, 1H).

b) 2-[[1-[[2-(1-Phenyl)pyrrolyllmethyl]piperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 87a, i.e.,
2-formyl-1-phenylpyrrole, the title compound was obtained by similar procedures to
those of Example 86a (yield: 64%).
'H-NMR (CDCls): 6 7.85(d,dJ =17.5 Hz, 1H), 7.31-7.56 (m, 8H), 6.84 (t, J = 2.4 Hz, 1H),
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2H,s), 3.97(2H,t,J=6.0), 3.88(2H,s), 3.41(2Hd, J=7.2),
-2.97(2H, ), 2.48-2.52(2H,m, 2.0-2.15(2H m, 1.6-1.9(3H m,
.6(2H, M, 1.2-1.3(2H,n) Exanple 68:

-[3-[2-[2-(3- Met hoxyphenyl ) et hyl ] phenyl oxy] pr opyl ] pi peri di n-
met hyl ] isoindolin-1-one fumarate (Conpound 701 in Table 1) a)

Met hoxglaenzy & Bthenprr&)B'pmnlem Shii @rislel 19, Wshexahgszad (4 bl-ovi2dgz (1. 05
g, 6.69 nnoh% tri hen | phosphine (1.75 %§ 6. 67 nnDI) was di ssolved in
di met hyl B st e E'I Jd.aht lhddH o2 1B6ddt.flor 114, hiSntz.e4H), 1Mddm,ddbt i on

ol | oct ey f i 7 S ARSI Y REHLEHET ' and chen dri od under

reduced pressure to obtain the title conpound as colorless solid 1.70 g
(yield: 61%1[ lH-NI\/R(DI\/SOdG) 7.87-7.95(3H, M, 7.64-7.79(12H ),

7. 16( 1H, ©, 2rH}-(8-(1-Phermg [pyrralylimetin) lpigeratin #-yldmetin Uyoindolirp L vHes) |

5.1-5. 3(§ﬁk¥%t 3.50(3H,s) b) 3-[2-[2-(3-Mthoxyphenyl)

et hyl ] pheny oxy]propanol By using the conpound obtained in Exanpl e 68a and

t he conmpound OB} akingtthe icomipsand bitadied 1ntlbﬁ1ﬁblfe|87b9ﬂ@ﬁt«l@@oﬁﬁg§uﬂﬂ)%%b ned as
col orless oil by simlar procedures to those of Exanple 6 (yleld 5099 .

1H NVR( CoRtpined by sipilpr procedurgs toghoer of Bxpmaple #0f (vield> 15%)t | J=

? gggﬂ ,egmg@gmt R TR S), 2.8-3.0(4H M), 2.0-2.2(2H m,

2-[[1- [BLH-NMR%DM%HB)@X&DMBXH)JBHM HeheRy,| nxylrp2o@y,| 1), el @ N=4-mt] met hy
] - isoindolin-I-one he conpound obt ai ned i n Exanp l'e 68b,

3] [ 2- [ o BT et TR, FELRF (5o RER 6 08 c%'b)nél“rf&t?ﬂhés‘iﬂ $.8Rdwo 4s

obt ai ned, a&ru r t I d 8 26a.
By using tgﬁe r‘]esgffil%hgﬁyclr%édﬁ%‘tséﬁjt %2{159‘{ quﬁtg5 3 vvégag'ﬁzt’glﬂﬁggqgs%& | ow
oi | by annﬂdﬂmﬁﬂﬁcedures to those of Exanple 26b (yield: 84%. 111

1H- NVR(CDCla): 7.85(1H,d,J=7.5), 7.42-7. 55(3H m, 7.07-7. 22(3Hrﬁ,

6. 70-6.89(5H m, 4. 41(2H s), 4.01(2H,t,J=6.1), 3.77(3H,5s)

3. 50( 2H, ﬁxa]mngle%)B %2[5_18@?ghqirﬁeggg)g}rrolﬁ}n?e]thgﬂg %@%‘&lir{mlyl]]me%hylhsg 'Eiom'x 11-

1.6-1. 9(3H

2-[[I-[:%4@Iuhﬁwéﬁ>MEmhmmmﬂhmnyhﬁhbhyiﬂphenyloxy]propyl]prper|d|n 4-yl ] et hy
'] - sorndoéln- -one fumarate By using the conpound obtained in Exanpl e

68c, thettqHidUnbbemdniazolylimethyhleiperidia- ﬂﬂmeﬂvlbwn@olwl@mm | ar
procedures to | ting point: 181-184C
' H NVR( DVBO- ds%bh 9%%%3%@@ %ﬁ“{fﬁégm}‘ 6%‘515?57*‘ {vee’] 47-7.51(1H m,

7. 13) 7. 2D ytd1- p]ﬁm@&(y}:i-blg , the&itle corﬁptﬁﬁrdB 6\8% 6Hlﬂd)1ﬂ9d3m&1iﬁzl@23r&eﬁug?rﬂoc

aci d), s H, t, J=5 70(3H, s L 41(2H, d, J=7. 2),

2.98-3. 0‘151‘("%!15#2#< ‘2’@1673 ’(ekfh%m 2, 6 2.7(2H M, 2.0-2.2(2H M,

1. 9-2. O(ZHNWR (8D1s}: & Hb4a, J = 7.2 Hz, 1D, 7.95-7.54 (m, TH), 7.21 (m, 1H), 7.01 (m,
2H), 6.27 (m, 1H), 4.40 (s, 2H), 3.50-3.52 (m, 4H), .02 (br d, J = 11.7 Hz, 2H), 2.03 (dt,
J =11.7,2.1 Hz, 2H), 1.83 (m, 1H), 1.71 (br d, J = 12 Hz, 2H), 1.45 (dq, J = 11.7, 3.6 Hz,
2H).

b) 2-[[1-[[3-(1-Phenyl)pyrrolyllmethyllpiperidin-4-yllmethyllisoindolin-1-one
fumarate

By using the compound obtained in Example 88b, the title compound was
obtained by similar procedures to those of Example 40f (yield: 81%).
Melting point: 222-227C
1H-NMR (DMSO-de): & 7.67(d,J =7.4 Hz, 1H), 7.42-7.58 (m, 7H), 7.35 (s, 2H), 7.24 (¢
J = 7.2 Hz, 1H), 6.55 (s, 2H), 6.26 (s, 1H), 4.48 (s, 2H), 3.66 (s, 2H), 3.42 (d, J = 7.2 Hz,
2H), 3.08 (d, J = 11.7 Hz, 2H), 2.28 (br t, J = 11 Hz, 2H), 1.82 (m, 1H), 1.65 (br d, J = 12

’
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1.5-1.7(2H, ), 1.2-1.4(2H, ) Exanple 69: 2-[]

1-[ 4- Phenyl - 2- oxobut yl ] pi peri di n-4-yl ] methyl]i soj ndol in- 1-one

hydrochl ori de (Conpound 344 in Table 1) 2M LDA/ heptane, THF, EtPh sol ution
(3.07 nL, 6.14 mmol) was added to DME (3 nL) cooled at -78C, and then the
m xture was added dropwi se with benzylacetone 0.700 g (4.72 nmmol )/ DVE (5
m.) . Aft &z aH) [ 1i33gbf qf J & 110HE, 2l he m xture was added dropwi se with
chlorotrimethylsilane (0.779 nL, 6.14 nmol) and then warned to room
tenperature. The reaction m xture was diluted with hexane, and washed tw ce

with wa ur af ed a HACL. sol uti o nd, t

bri ne, b%ﬁr&p e d& %o e:[&lg )?ﬁrmg'gfn\]/&ﬁ?’ I RipsTidinde |L'l %&yﬁ ‘{]"ﬁ‘@'ﬂggfdual
oil was dy&mhmeﬁel(aofﬁlﬁ&ﬁaagm Tapled)cool ed to OC and added with NBS
(0.924 g, 5.19 mmol ). The reaction mxture was warned to roomtenperature-

and stirpbeFosmyllthgneylpytrele eacti on mxture was poured in aqueous Na4S20a
solution and extracted t The ani.c | ayer
was dri ed over‘xlﬁgw {F@/ Nﬁ&?@éﬁ” \%\ggmé?}éﬂbpﬁ'&gggjm?ﬁé"ﬁbgmrﬂ?%g oi |
was di SS0J|ah’@ddécﬂd%léelglth%rolaﬂdcatrbécy%@&éﬂy'd@ 0506 gaé%cinmot)mmea ﬁﬂﬂpound
obtained in Exanple Id (1.26 g, 4.72 mmol) and trlethyl amne (1.6

11. 8 nmokpdergitrogen @t P?G ngAféQl' stirsing foe r#ﬁ@nlapmSe thq mxtfueamaa edded dtqmeswas

di |l uted G shed and then
b o, W R MhRG8L 7 S /B ARHAL Sk ol Bl et
filtrati eixturbabidiluted Q1t\hee%h§flﬁéiﬁtdt6taﬁdavas$@li w&mommes W RARr and-tBe Wilh and
ethyl acetate (3. nlL). The solution was added with 4N HCl- AcCEt (1.08 ni,

(4.31 nmbrine, gupd dyieds pyer N ap$O4t h@hmdxxiag@gmgwaaa@uowdtw filtnytion andthere (10

nL) and & d cr re |l ected rati and ., drie to
ob% ain the @tﬂté%{:ag cogiuyngg%ea %ﬁe reé@%e wal\%‘f‘fmbé/d tﬁ)’b :#]tca glfgé‘rfglf%gr!a
( DMSO- d6)dicHlofbnsthf ié/hexankhito ol?taﬁﬁtl(éjtltlé comzoancrlz ieliFh9%y. 61 (m 2H), 7 49

1 7.16-7. 4. 33-4. 2.84-3.57
10r, 1) o NWR ©RCIo! B 7868 ir. 18D 52854 b, ST, 151<d5g(-(mmz Sahjaree i 70.

2-[[1-[3 perldln 4-yl ] methyl] isoindolin-I-one
hydr ochl %rﬁm{;ﬂ( E%‘rr%gdndﬁg%g I ?1 Table 1) a) 2-[[1-[3-Phenyl

- 2- hydroxypropyl]piperidin 4-yl]met hyl ]Ji soi ndol i n-1-one The conpound
obtained in Exa % 3.73 mmol) and (2, 3-epoxypropyl)benzene
(0.500 g B4l Bynzsamrmly nRthyAlpiparidip-47plimethytligandelimLionger e

di ssolved in I X hgat at_500.. After
conpl eti on of el?ﬂggl{r& tﬁ?l on}m‘tugggtr’geag&g dl 1€nl§kng1§?l‘3’?8§awg}§ Fﬁfu?mgowq 28t hyl
acetate emdme»d/a@fmﬁnfaetp&odeum 961 thBs ¢/\6ft Bxandpld S6BeHieNd:t5290) i ne, and dri ed

over NaZSHOgIMﬁf(tC%Ch) 6 7.85(d,J = 7.2 Hz, 1H), 7.42-7.55 (m, 3H), 7.21-7.31 (m, SH),
7.03 (d, J = 7.2 Hz, 2H), 6.66 (m, 1H), 6.08 (m, 1H), 6.00 (dd, J = 3.0, 1.5 Hz, 1H), 5.22 (s,
2H), 4.37 (s, 2H), 3.46 (d, J = 7.5 Hz, 2H), 3.26 (s, 2H), 2.79 (d, J = 11.7 Hz, 2H), 1.82 (dt,
J =11.7, 1.8 Hz, 2H), 1.72 (m, 1H), 1.58 (br d, J = 12 Hz, 2H), 1.23 (dq, J = 12.0, 3.6 Hz,

2H).

¢) 2-[[1-[[2-(1-Benzyl)pyrrolyllmethyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 89b, the title compound was
obtained by similar procedures to those of Example 1f (yield: 84%).
Melting point: 171°C
'H-NMR (DMSO-de¢): & 10.33 (br s, 1H), 7.68 (d, J = 7.5 Hz, 1H), 7.60 (m, 2H), 7.49 (m,
1H), 7.26-7.36 (m, 3H), 7.02-7.08 (m, 2H), 6.95 (s, 1H), 6.42 (m, 1H), 6.14 (m, 1H),
5.356-5.40 (m, 2H), 4.50 (s, 2H), 4.14-4.29 (m, 2H), 2.79-3.64 (m, 4H), 1.94 (m, 1H), 1.76
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dryi ng agent was renoved by filtration, the filtrate was concentrated and
the residue was purified by silica gel chronmatography (acetone) to obtain
the title conmpound (yield: 44%. 1HNWR (CDCla): 6 7.85 (d, J = 7.2 Hz,
1H), 7.42-7.56 (m 3H), 7.21-7.32 (m 5H), 4.39 (s, 2H), 3.90 (m1H, 3.49
(d, J = 9.6 Hz, 2H), 2.96 (br d, J =9 Hz, 1H), 2.76-2.86 (m 2H), 2.65
(m 1H), (&, 28),2.58(n, 3gHBH), 1.87 (dt, J = 12, 2 Hz, 1H), 1.79(m 1H), 1.67
(br d, J =13 Hz, 2H), 1.36 (dg, J = 12, 4 Hz, 2H). b) 2-[[1-][3-Phenyl

- 2- oxopropyl ] pi peridin-4-yl]methyl] isoindol in-1-one (COCl)2 (0.125 g,

gr gg\?\n se \%mgé]méﬁg[%)il%\@@l)%ggomqg%bygﬁgjeéﬁ%%# o h#%trh’ sof%f(’hfofi Hhut es,

the m xt hydroeklsriddd€om@oopdwse inTabletine conpound obt ai ned in Exanpl e 70a)
(180 nmg, _0.494 mml)/CI—IZClZ (1 nL). After stirring for 30 mnutes, the
react i on@hiFermel-kdgtylawrele dropwi se with triethylanine (0.491 ni, 3.52

mml ), and af t§§ u§1‘['n'§:r£ b{f%l 19J1d%Ct§J%%ltpeoé{)rn§ ounraewg e&&ain%gebg} P L g Was war red

up to roomtenpera SRUFE VAS Tet hyl
acet at e predilres 36 ¢those i BtainPlé 89a oaeldvweed).water and then with brine, and
dried over Na2SO4. After the dr aéagent was renoved by filtration and

the filtHABME (RSP0 chp3 &b dE 6r%ﬁnm?é{)wﬁ§lp£éd1 g réd? 9yt Hizy 18} 46l

h t t d | d: 509
TH NVR ?@B%%g{?(*%???@gﬁ?%%?@%@ﬂ@; 2098 @ )4 g Rany, V5% 38
(m 5H), 440(s 2H), 3.75 (s, 2H), 3.51 (d, J:72Hz 2H), 3.16 (s,
2H), 2.79 = 11.4, 1 Hz, 2 1.78
1||:|)|) 1. 6'7):% ,1[52 (lJButsﬂ@yFEolyljﬂfth}i]pAHereéjq4gl]meg_lg'l]1sq;nﬂ.&lm Qf.q)le I(;g (m
2-[[1-[3-Ph |]

ycr ochlor | de By bty PREEAD SEERMAY{ Keadib Bbe) ol Uab g BT, | ¢
corrpoundobmameddiytsammlad pbyceﬂumsl tarthpmm:arne,slemat(m&ﬁ 209b)Exanple if (yield:

5999 . Melt| int: 198-20490 ' H NMVR 1H), 7.68
(d/o J = ‘#%p%&;'sﬁ P 5184 tf, A -5 Bz, g&;l)(wz 71%47 (m»ﬁf@zﬁﬁg:{’% T Blgziq,,m),
4.40-4.5 , , 3 9 1 78 (b
4 40-4 ﬁolé_gl J‘LHha g%ﬂ%%g%@ig&gﬁbﬁe%ﬁ), 83 (s, 219 3.(9@(1;,.f'l7.5 k.78 (br
2. [[1- [42}11>h<3n4,a (d3J@Xbbm{zyBHpj pes '(sdizm42 351med Ry 11 9L de)| D8T(@HF = 11.7,

hydr ochl O“sz und 354_in

Y Toayl G 5 A BBF-L4T: o GHLb o ha® s GHE 984 (b = 7.5 Hz, SED.

nmet hyl (phenyl acetyl )acetic acid (0.700 g, 3.64 mvol ), prepared according

to the method described in literature (Yonenmtsu, 0. et al, Og. Synth.,

1984, 68,2-98)2-(1-B 2 phrelylbh bihytibipsailic-dof] fe thy1108indulich-1B8ge SOl Ut i On was

- added wth Nakﬁl-m (1.10 g, 29.1 mmol ) and stirred at roomtenperature. The
react i onP¥ATRERIPHdas added with concentrated hydrochloric acid to become

acidic, and thgnudinkihedobbin ol dmeaand Example 90b, the title compound was
obtained by similar procedures to those of Example 1f (yield: 78%).
Melting point: 179°C
IH-NMR (DMSO-de): & 10.04 (br s, 1H), 7.68 (d, J = 7.5 Hz, 1H), 7.59-7.61 (m, 2H),
7.49 (m, 1H), 6.90 (s, 1H), 6.35 (m, 1H), 6.07 (m, 1H), 4.50 (s, 2H), 4.23-4.37 (m, 2H),
3.96-4.04 (m, 2H), 2.84-3.66 (m, 6H), 1.95 (m, 1H), 1.78 (br d, J = 12 Hz, 2H), 1.54-1.62
(m, 4H), 1.21 (m, 2H), 0.87 (t, J = 7.5 Hz, 3H).

Example 91: 2-[[1-[(2-Pyrrolyl)methyllpiperidin-4-yllmethyllisoindolin-1-one
hydrochloride (Compound 496 in Table 1)

By similar procedures to those of Example 86a and Example 1f, the title
compound was obtained (60%).

Melting point: 186°C
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extracted four tinmes with dichloronethane. The conbi ned organic | ayer was
dried over Na2SO4. After the drying agent was renoved by filtration and
the filtrate was concentrated, the resulting oil was dissolved in

di chl oronet hane (8 nlL). The solution was added with pyridine (0.61 ni,
7.54 mmol ) and cooled to OC. The solution with stirring was added with

tosyl chtEWNMR (DMSO4ey, 531549 hPs,)1HNNG.99t (bk 5 LUHS, oM 6R2(d)Iu+ 3.5 HA haD, v
reaction m xture was diluted with ether and washed twice with water, and

114 dri etmoh TMGOAH)AS 88(st HD, 8128 (Ay 1&Ijeﬁps\kaslﬂ)em§\9é§t 4Y), #i18r4.88 i(mn and

E:E(rao];nla!t g%rﬁgieznﬂv?et ﬁ&/%{]%%gbet atgifhe angﬁt’ §ﬁu[1ié}f[* ﬁse(%ﬁih’lagﬁﬂ?d fyi el d:
32% . 'HeMMR (CDC13): S 7.78 (d, J = 8.1 Hz 2H), 7.15-7.34 (m 7H), 4.26

(m 1H) 4.17 (m 1H), 3.94 (m 1H), 278(m 1H), 2.64 (m 1H), 2.44 (s,
3H), 1.93 (m lH) 1.75 (m 1H). b)

2[[1[4 Phen d|n e By using
t he conp}('): i ﬁ@??ﬁ‘&é’g}z&ﬁ%{iﬁ dazgygrygg’ l&’%ﬁ %n ]Bt‘gyhg"(fh?ﬁa? simlar
procedur ﬁSnithhth&@e @myﬁmmﬁmrmeammpmhamgwaﬁ Tebly ected W t hout
purification procedures simlar to those of Exanple 70b to obtain the

title cowpbﬁHtvl(lwéhulsﬂylz?%-phewlmklp@tmg)l yisthylgdh¢ry, J = 7.2 Hz, 1H),
744753, (1, Pohomfonh QA4 012788 man ) 3B Ebunpgn Rphing il 3, 40

J 11. 728.87 inrhigl), aitd) imillaZéle (3107 k158.31 n0@ol) Wasiibsolded3id didhbthylformednidd Hz,

2H). c) 2-[[1-[4-Phenyl - 3- oxobutyl ] pi peridi n-4-yl]nethyl]isoindolin-1-one
hydr ochl @M IaB ang,thg sphdion e einred ad ream émeemthreé@aﬁm@rMbThq reaction| e

d I a.4 ho & f eI d:
CoTPOSe 165y U A, IS P RRISRRoh i BT, U
(d, J = Eatﬁrd‘tléd biiﬂ)e, ar{d Bhied Bverdhgnekivhl suulfiate. 1|‘lhsol?1bﬂe950?1d351eﬁr6rl'er5H)ed lﬂy 50

(s, 2H), _3.84 (s, ,281362(m10H),197(m1H) 1.78 (br d, =
13 Hz, zﬁ.btratlomgn(‘lﬁpergﬂ}efi gi¢p¥as qopcentrated under reduced pressure to obtain

2-[[1-[2¢ th d |.in-
e E)Le ][u ngﬁﬁ@&{é%ﬁﬁrﬁ’%%oe%?ﬁétgﬁ ldo?:ng Lt prhd IR PhL LR J9RLLD
2- [ [ 1- [ 26183 pleRipdreyiplimidd 2ot 2C10XOBIHY0 o g1 raindi potdssituhre@atbutate (1.50 g,
]isoindolin-1-one 2 thhoxyacetophenone 1.11 g, 7.39 nmol) and

pyri di ni YhPBErb Bat addediipadisistbriformamidg {1¢mly ang theorixtugereashented vbd in a
m xed s hl-8 RS . ( b he

m xt ureoév%fgnﬁégpe qh%deﬂe Hl lg(éﬂi%osucﬁm%ghpgg'ghroaﬁ&sot%/aecﬁ?m&éttg
evapor at efiyladester eue edtrpbte&suwashémdlthtmﬂ;ef end thiéh with sdthratedibmhdé et hyl

acetate. The mixture was washed with water and saturated brine, and dried
over rmgiraed pivarsodivm sulfates oF‘Eﬁ?F‘é’IS splideswogerremongd be dilgption and the filtrate

was evaporated under reduced pressure. The resulting oil was purified by silica gel

column chromatography (ethyl acetate-hexane) to obtain the title compound as pale
yellow oil (1.16 g, yield: 50%).

1H-NMR(CDCls): 7.62-7.68(2H,m), 7.43-7.49(3H,m), 7.18(1H,d,J=1.2), 7.18(1H,d,J=1.2),
4,14(2H,t,J=5.4), 3.87(2H,t,J=5.4), 0.84(9H,s), -0.04(6H,s)

b) 2-(2-Phenyl-1H-imidazol-1-yl)ethan-1-ol

The compound obtained in Example 92a (1.11 g, 3.67 mmol) was dissolved in
ethanol (8 ml) and the solution was stirred with ice cooling. The solution was added
with 18% aqueous hydrochloric acid solution (10 ml) and stirred for 2 hours. The
reaction mixture was washed with hexane and the aqueous layer was added with
sodium hydroxide to adjust its pH over 11. The mixture was extracted with

dichloromethane and dried over sodium sulfate. Insoluble solids were removed by
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115 filtration and the filtrate was evaporated under reduced pressure to
obtain 2-brono-I-(2-nmethoxyphenyl)ethan-1-one as crude product. By using
the product, the title conpound was obtained as yellow oil by simlar
procedures to those of Exanple le (yi eld: 63% . 'H NVR(CDC13):
7.84(1H,d,J=7.5), 7.70(1H,dd,J=2.0,7.7), 7.42-7.55(4H,m, 6.93-7.03(2H nm,
4.41(2H, ﬁ)t:rat?zelggﬁég|t'h§hltrgte&@ﬁs?é‘&n‘é}ntrgteﬁmr?ddrQeém?ed%)ress%rg2 ﬁh@%&ﬁd@
2.14-2.26(2H m, 1.6-1.9(3H nm, 1.4-1.55(2H m

2- [ [ 1- [ 2sq1l wes hwpﬂed\ynyl wasbgdin hihyl ptlpﬁertpcbbmm-tyb Fitiet dopidound as

i soi ndol i rate. By using the conpound obtained in Exanple 72a,
the titl %qgéﬁsﬁost?hl& (%mgogfe?ndéz? as col orless solid by simlar procedures
to thoselnmrﬁkwnbﬁs)iﬂﬁssbmmﬂ mﬁ@%sﬂ adBH | hJ297 Dﬁ%m{ ,9), TWB(MPQS;

1H NVR(DVBO- de) : 7. 67(1H, d, J 44-7.6 7.17(1H,d,J=8. 2),

7. 03( 1H, & LI@H 1J=54), @waﬁst,hﬁm |2d35é1:Hd>)rs OHM8(2H. s). 3.88(3H, s).
384(2H s), 3.40(2H d,J=7.3), 2.88-2.95(2H, ), 2.21-2.31(2H m,
1.6-1.8(1H m, 1.4-1.6(2H m, 1.1-1.3(2H m Exanple 73: 2-[]

1-[ 2-( 4- |
hy([]Ir C)((: 4 Ec??ji %{g)[?%gﬁ’g%ﬁlmﬂgggh}iﬁid_}%;ﬁéﬁhyl]ﬂu@ﬁhmﬂ -4y A4 PNisBiddoARS -one

1-[ 2- (4- Tol yl ) Be usingethiayebinpeped obiiained in Examplel92bsoi ndol i n- 1- one By usi ng

2-b t ti b d

pal e yel FitieBary gt el SotRPRan Y e EnechbioBe v B BN 0 FY0EI o
83% . ' prdIWEX BPEInSilar proBddutbh tb thivBe 61 ExdmBrd(dda. d, suﬁé the?rémﬂtzngsg( 3H m,

724(2HdJ =8.2), 4.41(2H,s), 3.76(2H,s), 51(2H,

2. 95- 3. OBYoAMchit egthre@mogyrd wag obgmzedz&(zﬂlqw oil hy@xnlllg(chﬂures.tmﬂmse()sz m

b) 2-[[1 I oethyl]plpe ridin-4-yl]methyl]isoindolin-1-one
hydrochl%%l éfé?é’% %91%250? e conpound obtained in Exanple 73a, the title

conpoundlm\@mgm]acmadz @ﬂlﬂqi g.&.# 859 §pl7|eQ(gH n$), mlll(aer areeegures to those of
Exanpl e i fp(( ield: 90% I ti n&gm nt: 169-185C ' H NI\/R( DVBO- de):
9. 8-10. 0f4 dJﬁ@@mae@@{ 9, 3108821 +:7=6)8), 7.4BQH.dFH7L),2:759)82(2H,m),

‘. 83&%“5%6’1@ Pse g St T 6usd @H?%‘f’“gﬂiwiH"ﬁf?;?f’b??’
2.9-3.1(2H, M, 2.41(3Hs), 1.9-2.1(1H ), 1.4-1. 9(4H m Exanpl e 74:

[[1-[2-(3,4-Difl uorophenyl)-2-oxoethyl ] piperidin {}n'ethyl]isoindolin-
e f ufves- Ht1d2((81ﬂh9@MEéIH4l@mdawl Faydeshylpippridis- El-yl]met yllisoindolin-1-one

n

2-(3, é?i?:?d qa%henyl ) - 2- oxoet hyl ] pi pe

i n-4- |50|ndoI|n 1-one By using 3',4'-difluoroacetophenone, the
I _

e COWDOUHdByVaSm@hhaIcﬁhﬁﬂo@ﬁd Yisdai¥d in Example 920 the title compound was
obtained as colorless solid by similar procedures to those of Example 1f (yield: 90%).
Melting point: 155-168°C
IH-NMR(DMSO-de): 13.0(1H,brs,HC1), 11.5(1H,brs,HC1), 8.04-8.10(1H,m),
7.81-7.89(8H,m), 7.57-7.76(6H,m), 7.45-7.54(1H,m), 4.60-4.69(2H,m), 4.49(2H,s),
3.0-3.7(6H,m), 2.7-2.9(2H,m), 1.4-1.8(5H,m)

2-
1-0
1-[
ridi
tit

Example 93: 2-[[1-[2-[2-(1-Benzyl)pyrrolyl]-2-oxoethyllpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride (Compound 431 in Table 1)

By using 2-acethylpyrrole, 1-benzyl-2-acetylpyrrol was synthesized by similar
procedures to those of Example 89a, and then the producf was subjected to procedures
similar to those of Example 69 without purification to obtain the title compound (yield:
8%).

Melting point: 196-200°C
IH-NMR (DMSO-de): 6 9.71 (brs, 1H), 7.68 (d, J = 7.8 Hz, 1H), 7.61 (m, 2H), 7.57 (m,

130



solid by simlar procedures to those of Exanple 72a and Exanple le (yield:
84% . 1HNWR(CDCls): 7.8-8.0(3H m, 7.40-7.57(3H, m, 7.10-7.26(1H nm,
4.40(2H,s), 3.67(2H,s), 3.51(2H,d,J=7.2), 2.86-2.97(2H m,

2.08-2.20(2H, ), 1.6-1.9(3H M, 1.3-1.5(2H M b)

2-[[1-[2-(3,4-D fluorophenyl)-2-oxoet hyl ] pi peridin-4-yl]nmethyl]isoindolin-1
-one fumH)aZ.49 By, UH),1Mg23-MS3qaiyaEDNT.00 king 268016 36 (X AHY) B5F49.2H)N2.6014.78
conmpound was__ obt ained as colorless solid by sim|l|ar procedures to those of
Exanpl e 98c2i)ideh s, 359428996 (mh P Doil AT: (%81@{)1@)5@ (e 2ENRL DRKD, 38Y):
8.00-8.09(1H, M, 7.85-7.95(1H M, 7.54-7.69(4H M, 7.4-7.5(1H m,

6.62(2H, s, fumaric acid), 4.48(2H,s), 3.83(2H,s), 3.40(2H,d, J=7.2),

2.84-2. 936(2*1;)[994 2[[082-P2 1BB2llt§rlm@yrralyﬁ‘ﬂoﬁ(eilldrllﬁlperldﬂi 4|-Kﬁﬁm%fhy‘ﬂmomdohn-
1.1-1.3(2H m le 75 2-[ 2- (2- Napht hyl ) - 2- oxoet hyl] pi pe
ridin- 4- §/1°p9ré1tyr~=l crlqrmwg%nﬂ fén Taplr behi ori de (Conpound 411 in Table

1) a) 2-[[ 1-] ridi i s.0i,ndol
in-1-one By usﬁ%é‘gﬁ?g%ywyfél Bﬁt&}'F et ﬁﬁﬂyrfo%nvéasy?}]ﬁgﬁ?mﬁ yc%lfﬂ}gﬁnd was
obt ai nedpraed p@k eoyledsbcvﬂmhipde bya,Sind than tBé peedlist s stsabjdatittoGirobedanmd € | e
(yield: 8_30/? ' MR(CDC13): 8.57(1H,s), 83-8.05(4H m, 7.41-7.66(6H m,
4. 42( 2H, &l 95%{12%4@ xan@15§?mlwujﬂrlfacatlsn@mo@taysew compound (yield:
22023%@? , 1.6-1.9(3H M, 1.4-1.6(2H M b) 2-[]

1-[2-(2- t hyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] et hyl ]i soi ndol i n- 1- one

hydr OCth‘eﬂiﬁlﬁg Byintis20062071€ corrpound obt ai ned in Exarrpl e 75a, the title
conpound, _was __obt ai ned as ga e yellow solid_ by siml aré)rocedures to those

of ExanptENMR(PMFQ-deks1dy 3. 78 (bt st AF9SE: 4= 7-2 33r, 250 -6 Limp/RHBHVET (18)

9. 8-10. 2 ( 3

7 4.7, 5 éﬁ?n?:‘@ﬁ%‘?b%féﬂ%?l@ﬂf?ffr%ﬁ& L 20 g oft) %?%?sféﬁaz{-aﬁ,w

3. 49( 2H, d72-Hz93H), 2. &3.52((%5@), 1.84 Qm2 1B, 1582 br d,. H=12H{AAH)) 1 258 /081)/6:
2-[(1-]2- 3 ChI or - 2- oxoet hyl ] pi peri di n-4-yl] et hyl ]i soi ndol i n-
1-one fu &%’H&%‘H‘ *406 in Table 1) a)

2-[[1-] 2-(3 ChI or ophenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] et hyl ]i soi ndol i n-1- one
By using 3'-chl oroacet ophenone, the title conpound was obtai ned as orange

oil by Ekmbargmaqcmtzael Pheﬁyh;;gera)il]axmthlmpemd-ﬁxmtlﬁyn-e (yield:
79% . 1H NI\/R{CDCIS 7.98-8. % 7.90(1H d, J=8.1), 7.85(1H d, J=7.5),
7. 3-7. 6(Bpgplin-1zone hydroghloride ‘(IEPP‘éf)d 441 HQT‘#@& J=7.4), 2.94-3.02(2H,m,

R e e e

i soi ndol i n- 1- dBie usifnigrap kéreyl- 2-chloroacetylpyrrole prepared according to the method
described in literature (P.D. Croce, C.L. Rosa, A. Ritieni, Synthesis, 1989, 783.), the
title compound was obtained in similar procedures to those of Example le (yield: 52%).
IH-NMR (CDCls): &6 7.84(d,J =17.2 Hz, 1H), 7.34-7.57 (m, 6H), 7.21-7.25 (m,3H), 6.95
(m, 1H), 6.29 (m, 1H), 4.38 (s, 2H), 3.61 (s, 2H), 3.48 (d, J = 7.2 Hz, 2H), 2.94 (br d, J =
11 Hz, 2H), 2.12 (dt, J = 11.4, 2.4 Hz, 2H), 1.80 (m, 1H), 1.65 (br d, J = 12 Hz, 2H), 1.45
(dq, J = 12, 3 Hz, 2H).

b) 2-[[1-[2-[2-(1-Phenyl)pyrrolyl]-2-oxoethyllpiperidin-4-yllmethyl]isoindolin-1-one
hydrochloride

By using the compound obtained in Example 95a, the title compound was
obtained by similar procedures to those of Example 1f (yield: 89%).
Melting point: 193-197°C
IH-NMR (DMSO-de): 6 9.75 (br s, 1H), 7.65 (d, J = 7.5 Hz, 1H), 7.33-7.50 (m, 8H),
6.46 (m, 1H), 4.76-4.86 (m, 2H), 4.51 (s, 2H), 2.98-3.61 (m, 6H), 1.99 (m, 1H), 1.78 (m,
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By using the conmpound obtained in Exanple 76a, the title conmpound was

obt ai ned as colorless solid by simlar procedures to those of Exanple 36¢
(yield: 64%. Melting point: 187-193C 1H NVR(DVSO-de): 8.00(1H,d, J=1.5),
7.97(1H,d,J=8.4), 7.64-7.74(2H M, 7.4-7.6(4H n), 6.61(2H,s,fumaric acid),
4.48(2H,s), 3.88(2H,s), 3.40(2H,d,J=7.2), 2.86-2.92(2H m,

2.10-2. 22H2H.68 (m]12H).1. 8(1H m, 1.5-1.6(2H, m, 1.1-1.3(2H, m Exanple 77:
2-[[1-[2-(2-Tol yl)-2-oxoet hyl ] pi peri di n-4-yl]nmethyl]isoindolin-1-one
fumarate (Conpound 386 in Table 1) a) 2-[[1-[2-(2-Tolyl)-2- oxoethyl]pi pe

L1 e cobublRldYe o RatEaEldliot ot ibh a5  SFRREINNC T, ( Dose
of ExanpisinddiinalronERaipte k@orﬁybtﬁidj5217ﬁf’/ﬁ‘able 1+ NMR(CDA s)

7.84(1H d, J=7.5), 7.33-7.66(5H, ), 7.20-7.27(2H,n), 4.41(2H,s),
3.75(2H,s), 3.Byusined Blaﬂugl)omezhmhsnm qh)ol the Aleaeqmpountd wamolgainadn) |

1.8-2.0
2-[[1- [(2&%*5511?’#95 3%} P d Hi{%ﬁ‘%‘feéé‘%?m 2 ?’f‘ine%’%’fz Yep 268,,78Pa e B0 (rigld:
fumar at e2d%8 By using the conpound obt ai ned in Example 77a, the title

corrpound was obtai ned as colorless solid by simlar procedures to those of
npl e Mpdting peing: 2046880°C \e| ting point: 186-194C 1H NVR(DVBO- &) :

7 75( 1H, 7

7 302 211 (1 afRiMsh B hdstiel Faohle), Ta7er doHimh b sﬁgﬁiwgé%és’ﬁ' 5,

3. 39( 2H, d.49¢2H 3), 3.42(BH; c2J=91322|3 00-3.08(23B 03 2.99-2.90(2H;13), 23362221,6912H m),
1.6-1.8(1H, 1.5-1.6(2H,m, 1.1-1.3(2H n le 78: 2-[

1-[2-(3- ?GI“;H?5(51'%9%6&-713(1}91(})3%}’ilcﬁ‘llljﬁfm%l"})rfrétlhi/ﬂi rﬁ)@ﬁl ndol i n- I one fumarate
(Conpound 391 in Table 1) a)

2-[[1-[2-(3-Tol yl)-2-oxoet hyl ] pi peridin-4-yl]nmethyl ]isoindolin-1-one By
using 3' Eredpld ST etpi2(DNaphtliyd)ethyllgipeddfnayiinabyldiabiadora-1asne/ el | ow oi |
by simlar procedures to those of Exanpl e 72a and Exanple le (yield: 58%.
1H NVR( civyeprarpte (Conpound526-ip Table 3) 77.7.82(2H, n), 7.26-7.56(5H ),

2185 3002w, my ceipeghapltpafinctherol ife éiw oo, B4 Ghed 7 plotidst)
2- [ [ 1- [ 2sdlt Byobiydi)arprozeikirby to fhiope bf Hidin fley 126aPLEY) |ahid 3B rasaliald Boksone

fumarate__ By using the cqrrpound obtained in Exanple 78a, the title conpound
was obt aMetir& ROk 2742255 sol i d by sinilar procedures to those of Exanple

7777 o3t P DMFCRBD  SAURELTET i PRt AR NP BT o a1y 1y

6. 61( 2H, B.68UIHRd jJe7a0) 'd)u 746248H2h{3 $)59(3H&8ﬁuﬁ‘l'd,r$()a01&3) 435(122H;:4)J 7 3),
i ? ‘z’ gg Hs{%x—t % 73(> YL 34(28 m), 3% nl)(ZH m), 2. 80(287'(521 m), 2578, 3&(2H,:@),’

1.7-1.9(1H,m), 1.6-1.7(2H,m), 1.2-1.4(2H,m)

Example 98: 2-[[1[2-(2-Naphthyl)ethyllpiperidin-4-yllmethyllisoindolin-1-one
fumarate (Compound 531 in Table 1)
a) 2-[[1[2-(2-Naphthyl)ethyllpiperidin-4-yllmethyl)isoindolin-1-one

By using 2-naphthalenethanol, the title compound was obtained as colorless -
solid by similar procedures to those of Examples 26a and 26b (yield: 77%).
1H-NMR(CDCls): 7.85(1H,d,J=7.5), 7.73-7.81(3H,m), 7.63(1H,s), 7.21-7.56(6H,m),
4.42(2H,s), 3.52(2H,d,J=17.2), 2.93-3.07(4H,m), 2.62-2.71(2H,m), 1.99-2.10(2H,m),
1.6-1.9(3H,m), 1.3-1.5(2H,m)

b) 2-[[1[2-(2-Naphthyl)ethyl]piperidin-4-yllmethyl]isoindolin-1-one fumarate

By using the compound obtained in Example 98a, the title compound was
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Exanpl e 79:

2-([1-[ 2- (3- Met hoxyphenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] nmet hyl ]i soi ndol i n-
1-one fumarate (Conpound 381 in Table 1 a)

2-[[1-[ 2- (3- Met hoxyphenyl ) - 2- oxoet hyl ] pi peridi n-4-yl ] nethyl] i soindol

i n-1-one By using 2-brono-1-(3-nethoxyphenyl)ethan-|-one, the title
conpoundowainedodst ailoréebs asliy dlylstmilar prdeydsresith ahoger c¥ExAuip6 360 (3 bldS 81%).
Example le (yield: 900/%. +1IHNWR(CDC a): 7.84(1H,d,J=7.2), 7.40-7.65(5H m,
7. 35( 1H, Meltide pyint2285238°¢9( 1H, ), 4. 41(2H,s), 3.85(3H s), 3.80(2H, s),

3. 22(1 22( WR@M%'%E ?.Pgﬁz(.s?ﬁsﬁ),m),%.ﬁiﬁ;s%%.%’éh’ﬁ,d,JJz:s‘?,' 7587%4 5 m),

1-[ 2- ( 3- WspioaypHonY, 6.5 R 4. AIAHE ) 814302 H,d4Fv1. 2 yreiday kidisaiyndol i n- 1-one
fumarate By using the conpound obtained in Exanple 79a, the title conpound
was obt 8235 m30f-812- #3E,md| 3. 1231 2Him, | 1aF- 1 B sl A5 1 T2 Hmwse of Exanpl e
36¢ (yield: %ég ) Melting point: 178-188C 1H NVR(DMSO- de):

7.67(1H,d, J=7.5), "7.55-7.61(3H, m, 7.40-7.52(3H,m, 7.21(1H dd,J=2.3,8.1),
6.61(2H,s,fumaric acid), 4.48(2H,s), 3.87(2H,s), 3.81(3H,s),

3.41(2H,d, J=7. 2 2.8-3.0(2H M, 2.0-2.2(2H. M, 1.6-1.8(1H m,

1.5- (1 6( §H}Ifﬂ>1,e 39}_ _21[I{-I%(%hlﬁi)ggyé}mgicﬁgg-yl’]n?ethyllisoindohn-1-orx?e fumarate |

5- Met hox - - ( - v oxoet hyl ) pi peridi n-4-yl]nethyl]isoindolin-|-
one fumﬁﬁg%égn%gﬁﬁwze ?)n Table 1) a)

5- Met hoxy- 2- [ [ By (2ingltetolyladetixmd [8rmephyphbskthythl sohbhwhBYbiained as crude
i soi ndolin-Il-one By using the conpound _obtained in Exanple 9c and phenacyl

br oni de, Product by similar prperdvaesitasthope af Hramalke 5381 ¢ Byoysingitls resylting ni | ar

S5, 0088 oI ol S i et
7. 45( 2H, thode3f Byamplea@6d, BEK, Hridrd6e (FieBR(G5PA)S), 4. 36( 2H, s), 3.88(3H,s),

3.82(2H,s),.. 3.48(2H.d, J=7.2), 2.97-3.05(2H ), 2.15-2.27(2H n,
1.6- g 9(%!%8, Pépéf-zﬂ.‘*é’(%"%]n) : b) 5- Met hox3(1- 2- F)[ 1- ( 2- pheny| (2 m

- 2- oxoet [y ek ke A h SOk NG - ORE ,_ i By using the
corrp)(;undh%bt al ﬁggs?}n%ﬁgqlgfg’gﬁk?’ﬁgb??f lg@%g)mrrggdir%d;'\?’vaagfﬁgﬁt aiyned ag

col or| esB813dH,tlJHY.45i6098-A05(,a0(6158 2H, 8, filhasie aeid)Xxa8@HEs)36Cc (yield: 749%.
Meltin Lnt. 186-193C 1H NVMR(DVBO-de) ;. 7.99(2H,d, J=7.5),

7 66( 11, $ 180,620 20 507 bbby 2 8- St ), 827 b1}, 2 1-2 S2H,m),

7. 02( 1H, {6.J67 oy H, s fusmric acid), 4.41(2H,s), 3.89(2H, s),

3. 83E 3H, fsj?l%ﬁgé’zlgHﬁ%leﬁ%ﬁ%? 12‘?%‘&?@%%%%, n, 2.12-2.23(2H,n),

1.6-1.8(1H n), 1.5-1.6(2H m, 1.1-1.3(2H n) Exanple 81:

2-[[1 i,perjdin-4- hyl] -isoindolin-I-one

h;/ dr 0;: L%%éq%ﬁﬁl%{]éb%%ﬁiﬁ@oﬁi& qL)LJ)pﬁgBnget,_tl)vl]pi;}glr!drirr?-tbyl]methyl]is oindolin-1-one
fumarate (Compound 541 in Table 1)

By using 3-fluorophenylacetic acid, 3-fluorophenethylalcohol was obtained as
crude product by similar procedures to those of Example 58b. By using the resulting
product, the title compound was obtained as colorless solid by similar procedures to
those of Examples 26a, 26b, and 36¢ (yield: 48%).

Melting point: 208-213°C

1H-NMR(DMSO-de): 7.67(1H,d,J=7.2), 7.55-7.61(2H,m), 7.45-7.52(1H,m),
7.27-7.35(1H,m), 7.00-7.12(3H,m), 6.58(2H,s,fumaric acid), 4.49(2H,s),
3.42(2H,d,J=17.2), 3.03-3.10(2H,m), 2.6-2.9(4H,m), 2.1-2.3(2H,m), 1.7-1.9(1H,m),
1.5-1.7(2H,m), 1.1-1.3(2H,m)

Example 101: 2-[[1-[2-(4-Methoxyphenyl)ethyllpiperidin-4-yllmethyl}isoindolin-1-one
fumarate (Compound 546 in Table 1)
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120 a) 2-Brono-I-(2-furyl)-ethan-1-one By using 2-acetylfuran (500 ng, 4.54
nmmol ), the title conpound was obtained as colorless semsolid by simlar
procedures to those of Exanple 72a (119 ny, yield: 14% . 1H NVR(CDClSs):
7.65(1H,s), 7.35(1H,d,J=3.9Hz), 4.33(2H,s). b)
2-[[1-[2-(2-Furyl)-2-oxoethyl ] pi peridin-4-yl]nmethyl]-isoindolin-1-one By
usi ng the conpByndingbt-aietleckyiphefothyinlehdl, ahé 1ikB: ¢ pdind3wvamalithineddist he
conmpound ai ne |nExaneI (160 , 0,60 I thetltle conpound was
obt ai nedwjgheﬁm WO%eaHﬁSatP tgg’ifc‘é(o‘&aé%%?))zﬁﬁo@ 8rdBfakpield:| e (131
Theg ‘%y ude pr oduct was used in the next reaction w thout purification.
c) 2 [[1- ? (2-Furyl)-2-oxoet hyl ] pi peridin-4-yl]methyl]-isoindolin-I|-one
hydr ochl el tdweg p&yxttﬁﬂmgﬂﬂhe crude conmpound obt ai ned in Exanpl e 81b (131
ng), the title conpound ai ned_as col orl ess sol simlar

pr ocedur 83-NME{BMSO-de): b@&?ﬁﬂé Jrf7 5165k -§12Epm), ey - 52( BPs). 209-216

(dec.) 1 6 1 (

7557, I PRI T Al B St i Ehad (Ao GEE) S,

3. 60- 3. 4&@2(2H;)1 J=3. 2053 D3BBLHRHD), 262-2(314H11hb1251)4,226&3{2+)1,bl7dl. 9aKmdHz) ,

1. 64(2H, brdd =11.1,i1. 1HZB%‘P Exanpl e 82:

2-[[1-[ 2162 ?ﬁ%l"em 12742 hyl ] pi peri di n-4-yl ] methyl ] -i soi ndol i n-1 - one
hydrochl ori de (Conmpound 421 in Table 1) a)
2-Bromp-1-(2-thienyl)-ethan-1-one and

2- br ono- Exé:ﬁpharmﬁb2 [({h{2(8¢Metleddyphedylpathyl] Fperidimg-y2nsathyNisoiridoiherend 500
ng, 3.96 eactjion simlar to that of Exanple 72a was carried out.

;
The prod{)’d’?a’ﬁé“s((g‘ll?li"i“%nélcﬁwns 3bled) gel col umm chromat ogr aphy to obt ain
2-brono-1-(2-t ). d 76%
and 2-br ono- 1? %El?ﬁ grrgogltet %ﬁh? 1&%@%?5)451:%3%%% démg}gljv%c?vrrl& (:');1i ?

yi el d: 1&Mrlesd-sglidrby- dlmélartphouedyi-e)s -tetthese- dof-Exnen plasi2 68/F66DEAS B6 e (y1e1d.
7.82(1H, g } =3.6Hz), 7.73(1H,d,J=4.OHz), 7.18(1H, dd, J=5. 2, 3. 8Hz),

4. 37(2H, 3 %)-2- Br ono- 1- (5-bronmo2-thienyl)-ethan-1-one 121 1H NVR(CDC13):

7. 55(1H, H’el]t‘h%]ghﬁ); ,200-JhedH, d, J=3. 8Hz), 4.28(2H,s). b)

2-[[1-[2-(2 I enyl) - 2- oxoethyl]p| peridin-4-yl]methyl]-isoindolin-1-one By
usi ng 2- Gi-OMSRIDKSO-&d) e gl (1L [d=-5)] 7.66:F .62 Himp (T .4517 B2éiHe, 82a (300 rrg,

oot T onkhafR0 508 of A RO RS oienplacld)ot A ST HAnE © i 01 o
conpounds 38(28Ph I=w8553.050) (o, ¥ Hle BB (4 ), $.1-8HOH m), 1.7-1.9(1H,m),
1.6-1.7(2H,m), 1.1-1.3(2H,m)

Example 103: 2-[[1-[2-(2-Nitrophenyl)ethyllpiperidin-4-ylJmethyllisoindolin-1-one
hydrochloride (Compound 556 in Table 1)
a) 2-[[1-[2-(2-Nitrophenyl)ethyllpiperidin-4-yllmethyllisoindolin-1-one

By using 2-nitrophenethylalcohol, 2-nitrophenethyl methanesulfonate was
prepared by similar procedures to those of Example 26a. By using the resulting
product, the title compound was obtained by similar procedures to those of Example
26b (52%).
1H-NMR (CDCls): 6 7.97(d,dJ =8.1Hz, 1H), 7.84 (d, J = 7.5 Hz, 1H), 7.39-7.59 (m,
6H), 4.44 (s, 2H), 3.57 (d, J = 7.5 Hz, 2H), 3.33-3.42 (m, 4H), 3.03 (m, 2H), 2.10 (m,
1H), 1.63-1.98 (m, 4H).

b) 2-[[1-[2-(2-Nitrophenyl)ethyllpiperidin-4-yllmethyllisoindolin-1-one hydrochloride

By using the compound obtained in Example 103a, the title compound was
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1H- NVR(CDO s): 7.98(1H,dd, J=3.8,1.1Hz), 7.85(1H,d, J=7.5Hz),

7.62-7.61(1H M, 7.56-7.43(3H,mM, 7.13-7.10(1H m, 4.41(2H,s), 3.58(2H5s),
3.53(2H,d,J=7.3Hz), 2.96(2H, brd,J=11.5Hz), 2.17(2H, ddd, J=2.4,11.5, 11.5Hz),
1.84-1.78(1H,m,1.70-1.67(2H ), 1. 53(2H, ddd, J=3. 6, 12.0,12. OHz). ¢) 2-[]
1-[2-(2-Thi enyl ) - 2- oxoet hyl ] pi peri di n-4-yl]methyl ]-isoindolin-I-one

hydr ochl obtatifed B3y siufilarcprotelueesipothase 6DERAmMPIE 1f(yfekdirgabs. 82b (435 ny, 1.23
mmol ), a reaction simlar to that of Exanple if was carried out to obtain
the titl Melidnpaoind: 28-28%For |l ess solid (418 ny, yield: 87%. Melting point:

5. 05( 11, o1 TP SO GFL 8 Peh Lt T} p 03 g L 0 pell Fogtp g,z oy

7.36- 7. 3%50H,.63 (m, SH)4-.52 @50Bh] 21B4-34595@34, A01D) 2.28. (ﬁﬁﬁm,bewrﬁ 311 7482 (m,
3.46(2H, brd, J=6. 9Hz), 3.05(2H brs), 2.03(1H brs), 1.86-1.63(4H n). Exanple

83: 2- [[3 P2 (5-Brono- 2-thi enyl)-2-oxoet hyl ] pi peridin-4-yl]nethyl] -

i soi ndol i n-1-one hydrochl ori de (Conpound 426 in Table 1) a)
2-[[1-[2-(5-Bronp-2-thienyl)-2-oxoethyl]piperidin-4-yl]methyl]-isoindolin-I
-one By EihmgleZ.‘r(hlr czrmx nz (DARTIAsFRRy e eI pipdidians-FH B8 thy0hl dhd@th-i hnkXxanpl e
82a (171 nm, ), a reaction simlar to that of Exanple |e was
carried BYH"%]&I“‘@BKQP%PBY%@Gbifb@ﬁklle 13f the title conpound as pal e brown

solid (ZA'P If{l?)-[2 (?Uﬁnﬁfo%ﬁ@nyl%tﬂgﬂﬁrpeﬁﬁhﬁh %ﬂn%ﬁ]ﬁ%&%ohﬂ ltg'r(i:'\e next reaction

Wi t hout purifica

2-[[ 1-[ 2- ( 5- BroovweR-FdAC &€8Y mg)/ M eDM@ &1 Dy 1)) dre laidded tHe ¥drh paindydbltains@iindol i n- 1
-one hydroch| ori de §B‘$l usi n2g the crude product obtained in Exanple 83a (171
ng), a rExepplenlofaR.8Gtyg (132 menelhard HC 288 g, a3 mmol VB0 GLmL) arsbt ai n

00| A o AR o s
8. 03- 7. 8Alttdten)as conééntratld( 51ﬂh€)‘e515u6)ﬂva4 a90¢L With wate4 aia(e&H;a&}ed three

358344(4Hn} 3.04-2.97(2H, 2.03-1. 60(5H, . npl e 84: é
1- ( 2- oychBwa XL dichlasempthans; pad the Ffmabwf ﬁé&aﬁyf qygawaﬂrrqﬁtwbh@z Punar at e

( Conpoungly, g épylhg gglgﬂr\g%i'}eir@gvea'b 1R eftidn drid 665! 1 Eqﬁwalg WQQOA g%%tﬁ&’ tiSi ng

nmet hyl cycl ohex ate, the title conpoun accordi ng
to the pelgpir tei title ﬂmhbtmhd Oteldad3krt ones descrl bed in the I nt er nat i onal

o Sl B ATl - 15, o TRRE) ) 83000

2-[[1-(2 | i t B

Gsl g &%@?ﬂ&ﬁ%é’"‘%ﬁﬁ@?% %@a LA zy%%"?.%‘é"ﬁmo%’%% o
2.70(dd,J = 7.1, 6.5 Hz, 2H), 256(dd J 7.1, 6.5 Hz, 2H), 2.00 (dt, J = 11.6, 2.0 Hz,

2H), 1.81 (m, 1H), 1.71 (br d; J =12 Hz, 2H), 1.40 (dq, J = 12, 3 Hz, 2H).

b) 2-[[1-[2-(2-Aminophenyl)ethyl]piperidin-4-yl]lmethyllisoindolin-1-one hydrochloride
By using the compound obtained in Example 104a, the title compound was

obtained by similar procedures to those of Example 1f (yield: 93%).

Melting point: 239-243°C

1H-NMR (DMSO-de): & 7.69(d,J = 7.2 Hz, 1H), 7.61 (m, 1H), 7.49 (m, 1H), 7.16-7.32

(m, 4 H), 4.562 (s, 2H), 2.87-8.75 (m, 10H), 2.04 (m, 1H), 1.84 (m, 2H), 1.59 (m, 2H).

Example 105: 2-[[1-[2-(2-Acetylaminophenyl)ethyllpiperidin-4-yllmethylliscindolin-
1-one hydrochloride (Compound 566 in Table 1)
a) 2-[[1-[2-(2-Acetylaminophenyl)ethyl]lpiperidin-4-yllmethyllisoindolin-1-one

The compound obtained in Example 104a (246 mg, 0.704 mmol) was dissolved
in pyridine (1 mL), and the solution was added with acetic anhydride (144 mg, 1.41
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obtained as colorless oil by simlar procedures to those of Exanple le
(yield: 51%9. 1H NWMR(CDC13): 7.84(1H,d,J=7.2), 7.41-7.56(3H m,

4.40(2H,s), 3.50(2H,d,J=7.2), 3.20(2H,s), 2.81-2.88(2H m,

2.41-2.50(1H, M, 1.98-2.09(2H,n, 1.6-1.9(7H M, 1.1-1.5(8H m c)
2-[[1-(2- Cycl ohexyl - 2- oxoet hyl ) pi peri di n-4-yl ] net hyl ]i soi ndol i n-1-one

f umar at e mrgyl) ead hgatedeat@OPOUATleObE@bIIG thé FeaktionpliRti4bvast difuted With BAAPOUN
was obt ai ned as cal or| ess solid b){l simlar procedures to those of Exanple

36¢ (yi ePBd egtragted with ¢ wgtﬁapww 1digblon@ee thanspdso- the )combined organic

scic), "I AT Gl gl a4t oy WG B ©

2. 4-2. 6( fiirade wis Gonderatddyhnd thEBtHe BRI, Whs pdrified bPciltdargel Exanpl e 85:
2-[[ 1(2 Q/clohexigl-Zhdrox eth i peridin-4-yl]methyl]isoindolin-1- one
f unar at el ykdichlorqmp h@ng%‘n@;anol) to obtain the title compound (yield:

2-[[1-(24 9Iohexy| 2- hydroxyet hyl ) pi peridi n-4-yl ] methyl]isoindolin-I-one
By u5|ng e conmpound obtained in Exanple 84b, the title conmpound was 123

obt ai ned!HNM® @DGiss &010. ol1wrs$|1m=.|)l assmaqnedmﬂs 1H), t7hm§@1 m‘ rearp 181)1 6a
(yield: 77% 7.85(1 2 7.42-7.57 n)7
4. 40( 2H, $43- 73551938315?3%233 , LH)36:95- 730ﬁ ,1?~Hh) 4B(s92H), 1. 84y = 7.2 Hz, 2H),

2 (1 (%0 oﬂexy|1334‘%%§¥@3é3ﬁ5F§‘5%§é*f‘§?%Hh%% Y a9 e

fumar at e1HBy1.U8{mg 2HE LkS0my2H).obt ai ned i n Exanple 85a, the title conpound
was obtained as colorless solid by simlar procedures to those of Exanpl e
36c (yield: 85%. Melting point: 180-183C i H NVR( DVMSO d6)

roray Tk g Rl Dby Tyl o) R Gy lméf'?%ﬁ ghBob ¢
2. 5-2. 7( ByfmyphloRida- 2. 4(2H, n), 0.90-2.0(17H m Exarrpl e 86:

2-[[1-[[5-(4-Chl orophenyl )] furfur i peridin ] met hyl |50|ndoI|n 1-one
hyEiE OCLI[ or I( de %wﬁ;&g %9{1)71120‘1@ qlaél R ]g ample 10%& the ti le]compound was

2-[[1- [[éot%e%yoglﬁmgwkeehmsfw hleogﬂom,ﬂg@ éxldm? byl 1 1 soi ndol

in-1-one A solutiion o e conpoun tal ne I'e 1d(334rrg 1.45
mol ) anMelﬁndﬂemhlm&bhenyl)furfural (300 ng, 1 45 rrm)l) i n nethanol (5

m.) was cet |d to ust its The_m xture was
ndded i (ENIRARITQEE & 1856%r fidl) SRadbs s PHLG 6 (@ dor BeApeD: 0 1 or
4 hours I € d

et hyl ac(eI%_a{h&g) rfejhsgﬁrgn%m\llj\?g)m%g@%é dzts\%r%sé t}ﬁ’t %ﬁéak@reagtagg?aqueﬁs%HC@
sol ut i onl.80dmt, BEN, W66 kmb2Hhe, and dried over Na2SO4. After the drying

agent was renoved by filtration, the filtrate was concentrated and the
residue was purified by silica gel chronmatography to

(dichl OrE%Bﬁnﬁ%wt[mmu?)-Mteghylaminophenyl)ethyl]piperidin-4-yl]methyl]isoindolin-
l-one 1/4-fumarate (Compound 571 in Table 1)
a) 2-[[1-[2-(2-Methylaminophenyl)ethyl]piperidin-4-yllmethyllisoindolin-1-one
Acetic anhydride (0.241 g, 2.36 mmol) was added dropwise with formic acid
(0.133 g, 2.83 mmol) and heated at 50°C. After 2 hours, the reaction mixture was
diluted with THF (1 ml) and cooled to 0°C, and then added dropwise with a solution of
the compound obtained in Example 104a (411 mg, 1.18mmol) in THF (8 ml). After
stirring for 30 minutes, the reaction mixture was added with brine and extracted four
times with dichloromethane, and the combined organic layer was dried over Na2SOq.
The drying agent was removed by filtration and the filtrate was concentrated,
the residue was dissolved in THF (1 mL). The solution was cooled to 0°C, and added
dropwise with BHsSMez (90 u 1, 0.952 mmol). The reaction mixture was warmed to

room temperature and stirred for 3 hours, and then cooled to 0°C and added dropwise
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obtain the title conpound (yield: 55%. "HNWR (CDCs): S7.84 (d, J =7.2
Hz, 1H), 7.57 (d, J = 8.7 Hz, 2H), 7.43-7.53 (m 3H), 7.32 (d, J = 8.7 Hz,
2H), 6.56 (d, J = 3.5 Hz, 1H), 6.26 (d, J = 3.5 Hz, 1H), 4.39 (s,

2H), 3. 61(s, 2H), 3. 50(d, J=6. 9Hz, 2H), 2. 96( brd = 11.4 Hz, 2H), 2. 07(dt, J=
11.4, 2.1 Hz, 2H), 1.78 (m 1H), 1.70 (br d, J = 12 Hz, 2H), 1.43 (dq, J =
11. 4, 3. Yitlizmetlizidpl (0§ mL). The reaction mixture was further added with 1N aqueous
2-[[1-[[5-(4-Chlora henyl)]furfurylg\gl peridin-4-yl]methyl]isoindol in-1-one
hydr ochl 8lutien p5 NaGH (& mig andstiraehion 39 minutesn aadithexrdied witdchrine ardtit| e

h f EX | d
529 ?”%‘r‘%@%@t"%&‘ﬁipﬁgi?‘%@d FPRRAFRLLS Tf Srit\5E oYanhe GBS fiok arfell
J =8.4 b&er IQH)SOJ G‘Ke delying agerdt Wwakltemovdd) by filtb&tiddund®the filkrft8-wasdS4 (M
3H), 7.08 1H, 6.83 (d, J =3 bz 1M, 4.41-4.49 (m 4H),
2. 88- az 43°I{°ﬁ{‘t1‘6F®d the's oidyn waspurifieg hy eificagel gheomagogpaphyt) . 1.56 (br g, J
I Phenyl d’é%lf’q i| h‘fgﬁ]% k})llgt?)ielrol (git%&fhflﬁltrlr% Pund ﬁyuﬂd 72'er-I - one fumarate

(Oorrpound-IMﬁRl(ﬁtDEab)tea 1') Bald ZPFGrmHIz inWatWVJSBF(ﬁQBH) 7.18 (m, 1H), 6.97 (m,
3-fornyl -1 -phen yrraol e ngrﬁ%d was cool ed to 0C, and added
dr opwi sel W’tehsq-’é%éﬁm (21'1)'18 44 (5 721@8 dyd _rfthﬁ 28 220 &t 7 A2Hzme2Hoom

t enper at g9 .0 s i

1 phenyl Do o r-2 B 58Y: 2780, BAGRFRY S 3l 2 295, B E. 07 (o
forl.5 hbH),sl.64 b, mﬁi)(ture was cooled to OC and added w th saturated
aqueous Na2CO3 solution to adjust it pHto 8. The mxture was diluted with
ethyl acetate and the organic |ayer was separated. The |ayer was washed |
three ti reTare! nt .renove
by fi Itrgﬁéw[gﬂglw?%\@gl OPE rﬁ???%ﬁﬁ g@%oncegﬁrﬁgette%ms ggglggio\tﬁﬁ\%/as :
separ at efhnaardteouri fi ed by silica gel chromatography

(di chl or onet hape/ hexane) to obtain the title conpound
2-Fornyl -1 - phzﬁwwﬁrt p somppundiobtagnad i ExampledB6aathe title compound wep |

.43-7.4 oy (1, J = 1.8 Hz,
ZH) 6. 4{bt%fjﬁﬁd%?)mmha%r§gg Fé”” psts %f]"?f‘r’a“% ﬁmp’ﬁélé |9§§ §o| e (yield: 14%
1H-N|VR (eti poiSt:ASBRC (s, 1H), 7. 67 (t, J = 1.8 Hz, 7137 b49 (m
2 [[1 [[%WBHQM}?‘%B% r%|lrﬁ?ﬁ%rttﬁy|7]5pﬁﬁefr%'7rﬁ%m2ﬁ?e7 A91(m, aﬁé-ﬁna%m A71- one
By usingyyhe, qmreya@dqbl@'ﬁﬁg 11#! @R 6.5%1%.50-6%8 (m, 2H), 45045, 3H), 348
2-fornyl -1-phenyl pyrrole, etlt e conpound’ was obt ai’ne
pr ocedur@s Jt=06.1 Hz, 2H), 2.92-3.02 (m, 4H), 2.78 (m, 2 H), 2.72 (s, 3H), 2.63 (br t,J— 11 Hz,

2H), 1.79-1.89 (m, 3H), 1.52 (m, 2H).

3.
J

Example 107: 2-[[1-[2-(4-Fluorophenylthio)ethyllpiperidin-4-yllmethyllisoindolin-1-
one hydrochloride (Compound 706 in Table 1)
a) 2-[[1-[2-(4-Fluorophenylthio)ethyl]piperidin-4-yllmethyllisoindolin-1-one
4-Fluorobenzenethiol (0.50 ml, 4.69 mmol) and 2-bromoethanol (0.345 ml, 4.87.
mmol) was dissolved in tetrahydrofuran (12 ml). The solution was added with 1IN
aqueous solution of sodium hydroxide (4.8 ml,4.8 mmol) and heated at 80°C for 80
minutes with stirring. The reaction mixture was diluted with a mixed solvent of ethyl
acetate-hexane, and washed with diluted aqueous solution of sodium hydroxide, water,
and then with saturated brine, and dried over magnesium sulfate. Insoluble solids
were removed by filtration and the filtrate was concentrated under reduced pressure to
obtain 2-(4-fluorophenylthio)ethanol as crude product. By using the resulting

product, 2-(4-fluorophenylthio)ethanol ethanesulfonate was obtained as crude product
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those of Exanple 86a (yield: 64%. '"HNWR (CDC13): S 7.85 (d, J = 7.5 Hz,
1H), 7.31-7.56 (m 8H), 6.84 (t, J = 2.4 Hz, 1H), 125 6.22 (t, J = 3.0 Hz,
1H), 6.17 (dd, J = 3.3, 1.8 Hz, 1H), 4.38 (s, 2H), 3.48 (d, J = 7.2 Hz,
2H), 3.31 (s, 2H), 2.86 (d, J = 11.4 Hz, 2H), 1.86 (dt, J = 11.4, 1.8 Hz,
2H), 1.74 (m 1H), 1.61 (br d, J = 12.9 Hz, 2H), 1.30 (dgq, J = 12, 3.6 Hz,
2H). c) By E{rﬂﬂzﬂx{&o{:é&tﬁbewt})qaybfIxyinbma%wl Bypugiag itHé feshitihg pRidut,|the

i soindolin-l-one funarate usi ng the conpound obtai ned in Exanple 87b,
the titl Bt lécfﬁﬁ'é’GHﬂdMOb&HP&J A& golptiess salidhy pimslasnrpesdures toridwee of Exanpl e

40f t: 281-284C 1HNWVR (DVBO-d6): S 7.66 (d, J =
7.5|(—|§”e[q—6'mz& qg’dwéy?g/)oom 7.36 (t, J:?Hz( 1H), 2396(t J =2 He,

1H), 6. ememma@ 71@4((1b1rd 3=7.3h)7. 4&7%(3&::1)2!71)31 B3G(BHEmMI®. ém}ﬂw,s 9%. 81
(d, J = () 1H), 1.55 (br d, J = 12 Hz, 2H),
1.15 ( br4a9(2H}s)I 31439@11{ d m ), @%n:bpg(zggm),zz BF-2.94(2H,m), 2.54-2.61(2H, m)

1-113-¢( 11.?(%0%&&&(#1 glé/_l]é@ﬁg%{ hpi)-?%@ﬁ'ﬂ’b 4-yl ] methyl ]isoindolin-I- one

fumar at e o _
2-[[2-[[3-(1- Phenyl)pyrrolyl]rrethyl]pl perl d| n 4- yI]rrethyI] i soi ndol i n-1-o0ne
By using, the conmpound o

3-fornyl P % Hﬂe[ﬁSﬂf‘@P?’@PBGnltlﬁ}élqeitléll’lépleb'f*ﬁﬁuﬁdlmhﬂﬂﬂtsalinﬁe’dm1n°Isﬁ m | ar

procedur se of Exanple 86a (yield: 85%. 'H NVR (CDC13): S 7.84
(d, J = gﬁg%ﬂ%hh%) 7.35-7.54 (m 7H), 7.21 (m1H), 7.01 (m.  2H), 6.27

(m 1H), 4.40 Bﬁ usﬁbl)the 30156°3n¢53bt(aﬁ1&ed41hi)Exa3nﬂ2 l(Obh fhe ﬁtle—c&;ﬁpguﬂ'dzwagm :
2.03 (dt, . J g = 12 Hz, 2H),
1. 45 (dq(,’ tgmed]p_—y s;mllgr @rwdurezl_?}) thgae g‘ 1fan3_plF[1:§ _(3(1e1d 86%).

| - Phenyl ﬁ i peridin-4-yl]methyl]isoindol in-1-one funarate
By usi nthg géé%%ﬁr%)%ungh%dgf(gl ned in Exanple 88b, the title conpound was

obt ai ned!HBNMRDHMSEO- cﬂH)oIIEBlEmHsbﬁsdiChp'Besaﬂi E)a&rmi),e7 4017, e{a(zHl:d) 81%
Mel ting point; 222-227~C 1H NMR ( DVB )) 7 (d 1H),
7. 42- 7. 58401 524Hl,m); T-1.25(2H m), 4759(@%9 3. 1J34’(87H,21)H27 &%ZH,BI)BS (s, 2H),

6. 26 3 66 (s, 2H), 3.42 (d, J = 7.2 Hz, 2H), 3.08
(d, J(i%%%0(3ﬁég$'§1&g§r{‘g (J lf)l Hz, 2H), 1.82 (m 1H), 1.65 (br d,

J = 12 126 He, 133(brq,:J:11Hz 2H). Exanple 89: 2-[[ 1-[[2-(

nyar ochi BFH ”%'(lébl TR oot S s B e 3o eyt

one hydrochloride (Compound 711 in Table 1)

a) 3-(4-Fluorophenylthio)propanol _

4-Fluorobenzenethiol (788 mg, 6.15 mmol) and 3-bromopropanol (0.535 ml,

6.16 mmol) was dissolved in tetrahydrofuran (20 ml). The solution was added with

1N aqueous solution of sodium hydroxide (6.2 ml, 6.2 mmol) and heated at 80°C for 38

hours with stirring. The reaction mixture was diluted with a mixed solvent of ethyl

acetate-hexane and washed with diluted aqueous solution of sodium hydroxide, water ,
and then with saturated brine, and dried over magnesium sulfate. Insoluble solids
were moved by filtration and the filtrate was concentrated under reduced pressure.
The resulting oil was purified by silica gel column chromatography (ethyl
acetate-hexane) to obtain the title compound as colorless oil (592 mg, yield: 52%).
IH-NMR(CDCls): 7.33-7.39(2H,m), 6.97-7.03(2H,m), 3.77(2H,t,J=6.0), 2.99(2H,t,J=7.3),
1.80-1.91(2H,m), 1.49(1H,brs,OH)

b) 2-[[1-[3-(4-Fluorophenylthio)propyllpiperidin-4-ylJmethyllisoindolin-1-one

By using the compound obtained in Example 108a,
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A suspension of 60% NaH (252 ng, 6.31 nmol) in DVMF (8 nL) wth stirring
was added dropw se with pyrrol e-2-carboxyal dehyde (0.500 g, 5.26 mmol )/ DWVF
4 mL under nitrogen at OTC. After stirring for 10 mnutes, the m xture was
added dropwi se wth benzyl bromde (0.75 nmL, 6.31 nmol). After stirring
for 30 mnutes, the reaction mxture was diluted with ethyl acetate and

washed f 8y4-fluorshenlyithio)piopanalutletiumesilfdhatd wasabtdindd ds cAfieoprodudNadSOs.
The dryi ng agent was rempved fbé filtration and then the filtrate was
8

concent r BERIAT Reedugey tuthonp ef Bramplectfany By vyieg thoresuingrarasgen shy title
(Coc1s) - "L B AP BRaRled £ Se1b Sl AR by s GEBRMER L b8 reg 3T Bhppet] o7
(1[nBen§|;I) pobOagl “ﬁm 7 57e§|Sd| ﬁH) ¥ mzst L3[/I1 |[[S(2)| ﬁldol in- 1-one usi ng
the conpbRMMBK DR B Batnt & dohi-1 e b 2Dt 95 QR *aJn%G) by
7 85 (o, TfOEARH, BUIBGFEfs & %gE{‘ﬁ* higp bl f=P g rac- @E&ﬁ* 703 1d, 3

= 7.2 H21521-l)3(51-5r116,612m4(2l-1)m)6 08 (m 1H), 6.00 (dd, J = 3.0, 1.5 Hz, 1H),
5.22 (s, 2H), 37(s 2H) 346(d J=7.5 H, 2H) 3.26 (s, 2H), 2.79
(d, J = 11.7 1.82 (dt, ='11.7, 1.8 Hz, 2H), 1.72 (m 1H), 1.58

He,
i Eieg’zyﬁf pyr go[qul]ﬁrrg%rﬁ?F‘T%ﬁS{el?ﬁ’ﬁ ’?‘P’ ! é%‘]“%’n %%ﬁ?“éﬁa’l?{gﬁ%’.d?@ Zgel 11127

hydr ochl hyd:idehlByidesi ng the conpound obtained in Exanple 89b, the title
conmpound was obtajned by sim|ar procedures to those of Example if (yield:
84% . Melting Bb?lﬁ’tng the remppuid/RO (eindC B2 mpje (98B gtherkitle coqpyundmes (d, J

(‘m7 gH)HZObatHQ_%ed 5 &Qol_ééysggll'%b{hﬁﬁl_émo&e ?tZt}%% 7&% &@1%%%'1?13 9%“{_67 04 50
(s 2m’minmggomgxaer1m 2 79- 3. 64 (m 4H), 1.94 (m 1H), 1.76 127 (m

2 [[1 [[%‘%@JR%Q ﬂg)rgérlﬁ G E I HOD ot BBAERA 4=715) n 26071 62@Bimbol i n-1 - one
hydr ochl plasisd SRR, 4 B4t mBaRlshokt oo 2oy by ol @ By using

n- but yl i de he”titl e conpouhd was ‘o taln pribcedures to
t hose of 1E>amqslfbm$9ne(1y8(eHdm) a2841.6(2H,MVR (CDC13): 5 9.53 (s, 1H),
6.91-6.94 (m 2H), 6.21 (dd, J = 3.9, 2.4 Hz, 1H), 4.31 (t, J = 7.2 Hz,
2H), 1.74 (m 2H), 129(m 2H), 0.93 (t, J =7.2 Hz, 3H). b) 2-[1 1[[2(
1- But yl ) p¥kmpley dortipild-ghRa mh fi, ! id*? '41 1 bng, ka OP% By using
t he conpoundaobt ai ne[wt ai ry J’e yY]b JE‘F X gle%go gun obt ai ned by
simlar blmﬂuf(hsnpammdhl%endl’ab&(mml e 86a (y| eld: 299%.
By using thiophenol, 2-[[1-[2-(phenylthio)ethyl]lpiperidin-4-yllmethyl]-

isoindolin-1-one was obtained as crude product by similar procedures to those of

Example 107a. By using the resulting product, the title compound was obtained as

colorless solid by similar procedures to those of Example 36¢ (yield: 62%).

Melting point: 188-192°C

'H-NMR(DMSO-ds): 7.67(1H,d,J=7.5), 7.55-7.60(2H,m), 7.45-7.52(1H,m),

7.27-7.35(4H,m), 7.14-7.20(1H,m), 6.60(2H,s,fumaric acid), 4.47(2H,s),

3.40(2H,d,J=17.2), 3.06-3.18(2H,m), 2.88-2.95(2H,m), 2.5-2.6(2H,m), 1.9-2.1(2H,m),

1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 110: 2-[[1-[2-(2-Methoxyphenylthio)ethyllpiperidin-4-ylJmethyllisoindolin-1-
one fumarate (Compound 731 in Table 1)
By using 2-methoxybenzenethiol, 2-[[1-[2-(2-methoxyphenylthio)ethyl]-

piperidin-4-yllmethyl]isoindolin-1-one was obtained as crude product by similar
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'H-NMR (CDC13): 5 7.84 (d, J = 7.5 Hz, 1H), 7.42-7.55 (m 3H), 6.62 (t, J =
1.8 Hz, 1H), 6.02 (t, J = 3.3 Hz, 1H), 5.93 (dd, J = 3.3, 1.8 Hz, 1H)
4.39 (s, 2H), 3.92 (t, J = 7.5 Hz, 2H), 3.49 (d, J = 7.5 Hz, 2H), 3.39 (s,
2H), 2.85 (br d, J = 11.7 Hz, 2H), 1.87 (dt, J = 11.7, 2.1 Hz, 2H),
1.63-1.75 (m 5H), 1.28-1.38 (m 4H), 0.94 (t, J = 7.5 Hz, 3H). )

2-1[ 1- [[ﬂr((cedurButtylthmrdf@xyﬁﬂmqu][B)Dﬁdimdltheﬁes)dlﬂlfi?bhddtl]cl:%leﬂ&m in- 1-one
hydr ochl ori de usi ng the conpound obtained in Exanple 90b, the title
corrpound"%E"“%%‘f’&ﬁ phigingg ag gpiqriges selid by witatlar pracadures 4o tvearns Fxanple yi el d:
78% . NEbé‘!l 1806%}) 179C "H-NWVR (DMSO-d6): 5 10.04 (br s, 1H), 7.68 (d, J
= 7.5 Hz Q!?e 7.61 (m 2H), 7.49 (m 1H), 6.90 (s, 1H, 6.35 (m
1H), 6. OFe(ting pbint: ¥665069°S, 2H), 4.23-4.37 (m 2H), 3.96-4.04 (m 2H),

284366 1.78 , J =12 Hz , 1.54-1.62 m
SRS ol RIS 0T 5, i 7364)(2Haﬁp45e7gzm£')np[ (

|-[(2 Pyk 1 I Qi hdo

hydr ochl ‘(})“QJY&% gg(t,ny énﬁi Eggtélj%?nl) 1%@1%%'%&)51‘%191‘36 JH'E ?Rl’gesOPH'tshose of
Exanpl e 8@a(2d, JEX'aBTm 9943f06<2Han1 i2t9162. 9e(zmeun215me4wﬂahnacb1( $Q%02H,M3) ti ng
poi nt: 186C 128 H-NNR% O-d6): S 11.09 (br s, 1H), 9.99 (br s, 1H), 7.65
(d, J = ¥651.82 1.5-1.68H,mpy 1.D3(2H,mB (m 1H), 6.89 (s, 1H), 6.23 (m
1H), 6.08 (s, 1H) 4.49 (s, 2H), 4.18-4.33 (m 2H), 2.73-3.60 (m 6H),
1.94 (m 1H), 1.76 (br d, J = 12 Hz, 2H), 1.48 (br q, J = 12 Hz, 2H).
Exanpl e BRample 111: 2-[[1-[2-(3- Methoxyphenylthm)ethyl]p1per1d1n -4-yllmethyllisoindolin-
2-[[1-[2-(2-Phenyl - 1Hi m dazo] - | ) ethyl]piperidin-4-yl]methyl]-

i soi ndol h‘?nif‘b‘ﬁérﬁﬂﬁ?ﬂfflaﬂﬂ%ﬁﬂﬁl %@iﬁﬂéund 591 in Table 1) a)

t - But yl di met hy; glgg dezal 7ol h i

2- Br onpoet hanolﬁfgL%ﬁ Fink ggﬁqen%g_}hb gt;ﬁtz?/% |?%k%%&8# Jﬁ%l}slﬁegrl?'el] (4.23 g,
28. 07 m"r]nlp)andimd yil]ilﬁdihik)is&u(chﬁ?l -gne wis SHtaifed s svade irsdiek Ve @i flar

di et hyl forngam de (20 m) and the solution was stirred at roomtenperature

for 3 hokfosedurggte Qs&fﬁoé xappplg 107 WBY ehing theiresdingprpduch dhe sitle and
hed wi
oo Tt e htBlaRraifialr he ol oM 3EEUS AL Sirbil a Frocllel Ll BlbeB kPl FRGNCS! UM

filtrat e36/aa(sleddm¢m4fbtrat ed under reduced pressure to obtain
t - butyl dlg[gﬁth Isily 2 brormet hyl ether (6.05 g) as crude product. The
crude pr§titt p‘("l_‘t81§ 9G_phenyl i midazole (1.11 g, 7.70 mmol), and

POt ass! iR SARASASD. 4o ﬁeﬁaﬂdg&;amg 93289069 4oty Bhgist By for i e (10

m), and t m xXture was heat el ours. ‘action mxture
was di | ul.eti( 1, t,5="naj, asaaalezﬁ B c6ad- GM’l(tllH xﬁn PWGl(aHest,ﬁineanél'hlﬁd)ext ract was
washed with \év_flt er and_t rated i ed over sodium

sul f at e. +#& ‘E?bfag‘i%hshsg %?ﬁ drv'z'h'{)@b@ qyy&flﬁ?tﬂ’&’c)r %ﬁo%w(?ﬁe‘n?u ltrate
2.56-2.63(2H,m), 2.02-2.09(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 112: 2-[[1-[2-(2-Fluorophenylthio)ethyllpiperidin-4-yllmethyl]isoindolin-1-
one fumarate (Compound 716 in Table 1)

By using 2-fluorobenzenethiol, 2-[[1-[2-(2-fluorophenylthio)ethyl]piperidin-
4-yllmethyllisoindolin-1-one was obtained as crude product by similar procedures to
those of Example 107a. By using the resulting product, the title compound was
obtained as colorless solid by similar procedures to those of Example 36¢ (yield: 46%).
Melting point: 187-189°C |
1H-NMR(DMSO-ds): 7.67(1H,d,J=7.2), 7.55-7.60(2H,m), 7.41-7.52(2H,m),
7.14-7.28(3H,m), 6.61(2H,s, fumarlc acid), 4.47(2H,s), 3.39(2H,d,J=17.2),
3.05-3.13(2H,m), 2.86-2.92(2H,m), 2.54-2.63(2H,m), 1.9-2.1(2H,m), 1.6-1.8(1H,m),
1.5-1.6(2H,m), 1.1-1.3(2H,m)
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was evaporated under reduced pressure. The resulting oil was purified by
silica gel colum chromatography (ethyl acetate-hexane) to obtain the
title conpound as pale vyellowoil (1.16 g, yield: 50%. 'H NVR(CDCl a):
7.62-7.68(2H, M, 7.43-7.49(3H, ), 7.18(1Hd,J=1.2), 7.13(1H,d,J=1.2),
4.14(2H,t,J=5.4), 3.87(2H,t,J=5.4), 0.84(9H,s), -0.04(6H,s) b)

2- (2-Phenyl - 1H-i m dazol - 1-yl )et han-1 -0l The conpound obtai ned in Exanpl e

92a (1.11 g, 3.67 mmol) was dissolved in ethanol (8 nl) and the solution
was stir ESAmple H3: @dlk-ba(3-Flrorqphenylihin)pthylinperidiaddyllme thylligindairebus

h_ydr ochl gﬁé ﬁm"i‘&zja% ?@Jn?#‘ﬁgﬁloln”f%})lé‘ﬁfj stirred for 2 hours. The reaction

m xt ure was washed w ane an e aqueous | ayer was added with sodium

hydr oxi de t o aBj uSing 3-ﬂup+db@uedrne1ﬁiol,Ehmm’axsumermﬁnynhfoa&m?npwemm-
di chl oromet hane and dried over sodium sulfate. Insoluble solids were
renoved Byllmpghyilispingolinrl-epriwasnebieined ag erude predurs butsimilar provdduresdduced
pressure i sqJd. sy nded and sh in ethyl ether to
bt ai n + RPPf Faalald e, 2 Sl HORRRGT PrdEe, AR5 SRS copent e

' H NVR( CoXZlatnjed ab. doborlesd 5oR&IbY)simil a8 Broteddded it Mhose fof Bladdpl & B6c DAl 18% %) .
4.11(2H,t, J=5. 4), 3. 87£2H t,J=5.4), 2.85(1H,brs, OH) c) 2-[[1-[2- (2-Phenyl
C1H i m aMedting poinyel94o198% per i di n- 4-yI ] met hyl ]i soi ndol i n-1-one By using

t he conpgy! il i | 27920y o
2-(2-phe%§®\fa-@%sg§§%l Pf%;]] ’etJﬁgh451 '!'8 7r'rt;’3]t(19’|I<';1Ir1ne1 Jr1%sh 4P L eBlai ned as
crude pv.aauc36(by,s),m. 1a7.2R(IH,6016.098-71.02(LHOSE 6060(BHMRIntaribacid By usi ng the
resul ti ngﬁé roduct, the title cogound was obt ai ned as yellow oil by

sinilar : & 84K PH drliTa2)o B-12 a&&?%mzﬁ%9%2i-_%<%ﬁi,r5b%5.6-2-ﬁmc?ﬁeugmls) :
£ 5831 e VoL T Sl bty O 0 9

2.64(2H,t,J=6.8), 1.9-2.0(2H M, 1.5-1.9(3H,m, 1.2-1.4(2H m d)
2-[[1-[2-(2-Phenyl -1 Himdazol - | -y)}(}l ) et hyl ] pi ﬁ)eri di n-4-all ] met hyl ]i soi ndol i n-
1-one dERAPEcHMo R1lHs(23)hepgxygthy @I%}%mﬁﬂ pthyiirainddinsl-anp Femerate t he
title co . {ihed as colorless solid by simlar procedures to

t hose ofml%’%’riﬁr]r)pq'ln\eﬂlaﬁislf1 ‘???agfegﬂ 90%9. Melting point: 155-168C ' H NVR( DMSO- de):
13. O( 1H, o 5(4MbthylbdnZeptldubiofyldici-R-pHend4ysthdRé 1H, m), 7.81-7.89(3H m,
7.57-7.76( 6H, ng 7.45-7.54(1H ), 4.60-4.69(2H,.n), 4.49(2H,s),

3.0-3.7(6H m, 'QP?BWQE%&OL{QOO@&L?1-.6%M%W%ﬁwi@dg&dlchloromethane (7

oL R P B RaMEA el ARSI AT el 1048, b

2- acet hyampl/trigthglandinbé05Y Im12 8 B2ahslopyarndod tinved as yodoh eah gad tine B 06 Ihatrs.
The reaction mixture was diluted with dichloromethane and washed with water, and
dried over magnesium sulfate. Insoluble solids were removed by filtration and the
filtrate was evaporated under reduced pressure to obtain the title compound (1.08 g,
yield: quantitative).
'H-NMR(CDCls) : 7.83(2H,d,J=1.8Hz), 7.34(2H,d,J=8.4Hz), 7.28-7.23(2H,m),
6.98-6.93(1H,m), 6.78(2H,d,J=7.8Hz), 4.37(2H,t,J=4.8Hz), 4.14(2H,t,J=5.0Hz),
2.44(3H,s).

b) 2-[[1-(2-Phenoxyethyl)piperidin-4-yllmethyl)isoindolin-1-one

The compound obtained in Example 114a (547 mg, 1.87 mmol) was dissolved in
dimethylformamide (3 ml), and the solution was added with the compound obtained in
Example 1d (500 mg, 1.87 mmol) and potassium carbonate (517 mg, 3.74 mmol) and
then heated at 60°C for 7 hours with stirring. The reaction mixture was stand for

cooling, and then added with water (10 ml) and extracted with ethy! acetate. The

141



procedures to those of Exanple 89a, and then the product was subjected to
procedures simlar to those of Exanple 69 without purification to obtain
the title conmpound (yield: 8%. Melting point: 196-200C ' H NVR ( DVSO- d6):
S 9.71 (br s, 1H), 7.68 (d, J =7.8 Hz, 1H), 7.61 (m 2H), 7.57 (m 130
1H, 7.49 (m 1H, 7.23-7.33 (m 4H), 7.08 (m 2H), 6.35 (m 1H), 5.59 (s,
2H), 4. 68x#radtBwaq waskdd) with. vedtef and 3kburated3D-ite, a0d(dFiedoder s3diQ% LulfatdH) ,
1.79 (m _2

1-[2-] 2- E&%&lej’wf Wewrefnozeékaeftlﬁmt]om@érq[ha fﬂtw‘ywjapr@ymr]at@omw| : n-
1-one hy CoiRo, 2act yrrol e,

1- butyl - géﬁfégég?%sgrﬁ%'% | e m}éggvﬂi&hggﬁze%b{)@pg}?ﬁyayéproc%ddll?r M} t hose of

Exanpl e 8fler-hegané, e dollected b iltrasida towbiAatRe titR @neddla8Trudd piddact t O
t hose of Exarrple 69 wi t hout purification to obtain the title conpound
(yi el d: (¥Aope)- vdihe nrgdpesi was usedgnby cextragetion Pioudpprifgations (br s, 1H),
7.69 (d, J = 7.5 Hz, 1H), 7.61 (m 2H), 7.51 (m 1H), 7.40 (m 1H), 7.20
(m 1H), 6.25 (m 1H), 4.70-4.78 (m 2H), 4.53 (s, 2H), 4.30 (t, J = 7.2
2H) , cP2-H2-(3- Iﬁibn@ﬁyetﬁb'[))plplanﬂﬁl émlhﬂd‘ﬂhyl]iboﬁﬂo(ihrl-dne firrarb®e Hz, 2H), 1.25
H, 0.88_(t Exanpl e 95: )

2-[2-( 1Brbﬁéw1 t}lﬁwmapwt} O@awedép@qamlgéim 179408) thestitlg cgmpound

[
dol

FZWFE%E%E%eny @8{}%‘%{) ﬁ]‘a b(ygﬁoxoe?gyﬁ%?%f%&ro ;E meo y’faﬁﬁn%lf }7soo?lﬁdol [
-1-one  Heldidliong 21stppeny| - 2- chI oroacetyl pyrrol e pr epar ed accor d| ng to the

nmet hod ?CI’I bed in | |tq¢lature (P.D. Croce, C L. Rosa, A Rtieni,
Synt hesi dleltigggoiny:gkisyl title conpound was obtained in sinlar

S’r‘i‘:?dﬁrmm‘m?%ﬁﬁﬁéi‘ﬁ?* Rt S0t s A HE1 R T %567

( m 1|—|) 6953898 H,BH)6. 5912HJ5)(4:48(22H s), 8 1482I¢ Brt,J=5:7Hz% 3HR2(2BHrd, ﬁl@éz}{zbr d,

) ﬁs%ﬁ%rﬁ}'@ﬁ d&%é@bﬂé‘ J%‘lll%ll’g‘ ) lggd 1 hsG Gm 1H . 1,65 (br d,
2- ([1 [21163(2(1416;?&‘93%@ HRYY, rloié(ﬁﬂ{‘b%aﬁ”jﬂgg 'ayl'ddﬂ{@e“ di n-4-yl ] et hyl ]i soi ndol i n

-1-one hydrochl dride By using the conpolin tai ned in Exanple 95a, the
title corrpound was obtained by simlar procedures to those of Exanple if
(yield: % I\/btln omé 193-197C ' HNWVR (DMSO-ds): 6.9.75 (br s, 1H),
7.65 (d, E¥ample ’515H2[ {4y (4-Ghlezophengx >ﬁfh&éln)lpenfbnzﬁsyl(lwtwsomd°ﬂm!L096 (m
(ZH) Zﬁli Sturk fratetomgoutd 6265h Tdble &), 1.99 (m 1H), 1.78 (m 131 2H), 1.56
m :

a) 1-Bromo-2-(4-chlorophenoxy)ethane

HZ1
(m 2
2-[[1-
i soin
2-[ 1-

4-Chlorophenol (500 mg, 3.89 mg), 2-bromoethanol (0.28 ml, 3.89 mmol),
triphenylphosphine (1.02 g, 3.89 mmol) were dissolved in tetrahydrofuran (8 ml). The
solution was added dropwise with diisopropylazodicarboxylate (0.84 ml, 3.89 mmol)
and stirred at room temperature for 3 hours. The solvent of the reaction mixture was
evaporated, and then solids were precipitated by using diethyl ether-hexane and
removed by filtration. The filtrate was evaporated under reduced pressure to obtain
the title compound as crude product (1.18 g). The crude product was used for the next

reaction without purification.

b) 2-[[1-[2-(4-Chloro_phenoxy)ethyl]piperidin-4-y1]methyl]isoindolin-l-one

The compound obtained in Example 115a (500 mg) was dissolved in
dimethylformamide (2 ml). The solution was added with the compound obtained in
Example 1d (440 mg, 1.65 mmol), potassium carbonate (456 mg, 3.30 mmol), and
sodium iodide (247 mg, 1.65 mmol), and the mixture was heated at 60°C for 17 hours
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Example 96: 2-[[1-[2-(2-Trifluoronethyl phenyl)ethyl] piperidin-4-yl]nethyl]
- isoindolin-l-one fumarate (Conpound 521 in Table 1) By using
2-trifluoronet hyl phenet hyl al cohol, the title conpound was obtai ned as
colorless solid by simlar procedures to those of Exanpl es 26a, 26b, and
36c (yield: 29%. Melting point: 204-220C ' H NVR(DWVSO- ds) :

7. 68( 1H, with=tir8ing. 7 Therda@bnihlixtpre Wad8tandFes &idlimk, ad BB:m2dH]wtpd with ethyl
4.49(2H,s),, 3.42(2H.d,J=7.2), 3.00-3, 05(2H, n%_' 2.90-2.99(2H,.m ,

2.62-2. 69%92#, hegnixjure ‘QS% YPP?*&F)‘{ withwatenan ,Sﬁs‘{ra&e.dézril}e;(azlﬂlfgﬁ%d over
1.1-1. 3( 254; | b dd1ids [k te : ' -y| ] met hyl ]
i soi ndol ?ﬁl%oﬁﬁ@?u%lrgglﬁ g?e( JC(:{(%lrjtrlgo‘]?uer{((*j Jr%llzﬂgp‘%gn@l{g?%t}% LE?/ Qﬁés ?‘1%5‘&%&

1- napht havamestednolder réduced piressaoep dlhedresakingbéraids @dodst &alsqrurifsd bysol i d by
simlar procedures to those of Exanples 26a, 26b, and 36¢ (yield; 60%.

Mel ting Plichgel eumarhromatograghsatsthanel-dejgromethaneltogpbtaip the titlos(1H, ny
7.78-7.8 : = 7 - 7/H, m, 6.59(2H, s, fumaric

aci d), 4%1 2‘{|—I|?,ds S,galg.%g%a?lg‘,rgzﬁlﬁf’, 1%’}2%8%3 A(2H,m), 3.15-3.29(2H 1),

2.80- 2. ?VE@-N—MR}CDG13277—.85(3DI(,QB’E-MHZ),JZ.HG-I.&@H‘LM 7.2B-H19(2H,2b}, M) ,
1.2-1.4

2-[[ 1] 2- ggglr{%%(ﬁ?ﬁg‘m’2’(‘?R?:Pflpﬂ)p@PF@H]t'ﬂ??lsﬁ?ét%?/]r(]zﬁs%ijﬁ'&éﬁzh- | -one funarate

( Conmpoung. [ apl. : =5 . =

5 [1A[ 2. {5 Raup LT POLERD 20N (2t -2 Sy 2 A0GH A IE2 R SALOHI . 5y i ng
2- napht h&8drile68(8Hoh), 1t4fel4i0{3,m)onpound was obt ai ned as colorless solid by
simlar procedures to those of Exanples 26a and 26b (yield: 77%.

1H NVR(CDCl s): 7.85(1H, d, J=7.5), 7.73-7.81(3H,n), 7.63(1H,s),

7.21-7.5 14 : PE . 93..2..07
2. 62- 2. 7?&%@% “ 1c‘h éé%%ﬁ%%ﬁtﬁfﬁ%%ﬁgmlgJz}égHéﬂﬁ{ﬁm?ﬁ‘éi% 5‘951%’5’ fnqm%f)a“'z- 111
[ 2- ( 2- Napht hy| Berubiplg]tbe pemipdumnd &mﬁﬂemmqmplﬁim&bl(?m m%; 0170 xfémmar tee By
usi ng t hg,.conpound, obt ajped |n anpl e 98a, the title conpound was 132
bt A nedts SRBPBTIL a5 Shiihedge IR bes so drctiiIsE ProredERHogRom Gl o 36
(yield Bifhple IRIBYNHDiN: 78303 233C ' H- NVR(DVBSO-d6) : 7.83-7.87(3H m,
7.73(1H, s), 9 68( 1H, d, Jgg? 5), 7.56-7.62(2H, m, 7.39-7.49(4H m,

6. 58( 2H, Melting pgnP2H89Y1923C43(2H, d, J=7.2), 3.0-3.2(2H M, 2.8-3.0(2H, M,

2.7-2.8 L2 - . 5- 2H 1.2-1.4(2H,
Exanpl e(@@B[I?%%PZQG?’E%%%%’?'@#?},Z&%E?&%"ﬁjﬁ?fh%&'ﬁ%ﬂ%m(%Hi”h)elol i ﬁ, 1- gl)'le
f uar at e7, 34 QenROURH. 578 PHE)) 6 IR B, dk) IS8T SIS, S50@H bR akisaasi d.
3- et hyl phenet hyl al cohol was obtai ned as crude

4.10(2H,t,J=5.7Hz), 3.41(2H,d,J=7.3Hz), 3.00(2H,brd,J=11.7Hz), 2.80(2H,t,J=5.8Hz),

2.17(2H,dd,J=10.7,10.7Hz), 1.79(1H,m), 1.60(2H,brd,J=12.4Hz), 1.83-1.21(2H,m).

Example 116: 2-[[1-[2-(2-Methoxyphenoxy)ethyllpiperidin-4-yllmethyl)isoindolin-1-one
fumarate (Compound 631 in Table 1)
a) 1-Bromo-2-(2-methoxyphenoxy)ethane

By using 2-methoxyphenol (186 mg, 1.5 mmol), the title cbmpound was
obtained as crude product by similar procedures to those of Example 115a (551 mg). _

The resulting crude product was used in the next reaction without purification.

b) 2-[[1-[2-(2-Methoxyphenoxy)ethyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Examplell6a (551 mg), the title compound
was obtained as brown oil by similar procedures to those of Example 115b (119 mg,
yield: 21%, 2 steps).
tH-NMR(CDCls): 7.85(1H,d,J=7.5Hz), 7.56-7.42(3H,m), 6.92-6.87(4H,m), 4.41(2H,s),
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product by simlar procedures to those of Exanple 53b. By using the
resulting product, the title conpound was obtained as colorless solid by
simlar procedures to those of Exanples 26a, 26b, and 36c¢c (yield: 55%.
Melting point: 214-220C 1H NVR(DMSO-de): 7.68(1H,d,J=7.5), 7.55-7.61(2H m,
7.44-7.52(1H M, 7.17(1Ht,J=7.4), 6.98-7.05(3H n), 6.57(2H, s, fumaric

aci d), 4449(%Ht,§)=6 2}&)43383431{15» 331231{ d31=(?!7213z)15(02l‘2mjord 3=6t. 2H8)(4H n,
2.27(3H,s), (H rr)l (1 1.5-1. 7§2H 1.2-1.4(2H m
Exanpl e g@@(znt.} =6.2Hz), 2 5207(2H m), 87’169(3H m), 1.51-1.37( Hm)

2-[[1-[2-(3-Fl uorophenyl)ethyl ] pi peridin-4-yl]nethyl]isoindolin-1-one
fumarate (Conpound 541 in Table 1) By using 3-fl uorophenyl acetic acid,

3-f 1l uor oprmuet[hybahmbﬁypmsxp)btmmﬁbraﬁn CYNatINASIA 8ol 1 DnkifhAarate
procedures to those of Exanpl e_ 53b. % using the resulti ng product, the
title conpound mmﬂbfthaucne\woagdebmw insExample PEbSiH mgy éﬁd@@dhrﬂm to

| 1 NR( DR (BeSind 8 ohtkingf 98 soibfiebedalify, i pYBAd 00 RlpRle o€ 215C
7.27-7. BEé:dprIé?;Gc?(lOQan,lw?e(l&i-Gm) 6.58(2H, s, fumaric acid), 4.49(2H,s),

3.42(2H, d, J=7 3.03-3.10(2H M, 2.6-2.9(4H M, 2.1-2.3(2H m,
1.7-1. 9(Mﬂlmgp°lft518ﬁ WY& ), 1.1-1.3(2H ) Exanple 101:

Fuimr at o FAMBIDALRREY. h”@tfﬂ?"ﬁ%ﬂﬁéﬁ B0 dHE), AL E SR, RSP ho
the titl ¢.48(2He)lANEH, tphﬁalmﬂd338(3ft@1 <3r41¢2H d$Jl=|='i gHBY simlar procedures

to those of Exanples 26a, 26b, and 36¢C . 68%. Mlting point:
220- 2279808{3H Rt IRB Ha)y 2-83 (b1, 82?@71¥£b dd,F=E60,21 §HDH f§-1.77(1H,m),

7.45-7.5 d ( J=7.8), 6.57(2H,s,fumaric

aci d), i%é{%ﬁ}) CBJ %&%%ﬁﬁ%%}ﬂ bgagd( agﬁdﬁ"&@z) 3.03-3.10(2H, M,
2.6-2.8(4H, m ,214226(2H : 1.9(1H, m, 1517(2Hrr)

1.2-1.4(

2-[[1-] 21%{‘%1111&& HE@ ;{Hei?yﬁ2;Eltuwmqhﬁpwmmy}ﬂmmqlmmmfthyébqqmthhI@nene

f umar at eq(,COAP, ddie %bf‘a%lél By using 3-nethoxyphenethyl al cohol, the
title corrpound vvas obt ai ned c01 orless solid by simlar procedures to

t hose of a)EkBmMe-Q (Z%uorafibenoamttBﬁﬁe (yield: 43% Mel ting point: 200 20690
"H- NVR(DMSO-d6): 7. 67( 1HdJ75 756761 7.45-7.52(1H

7.19(1H t, J=8. usl@gﬁe wongphenol {68 Blgsiézrnnsom% itle caapa)lndma.a@bmﬂgc}

3. 73(3H, 39 erude product by carrying out a reaction similar to that of Example 115a (418 mg).

The resulting crude product was used in the next reaction without purification.

b) 2-[[1-[2-(2-Fluorophenoxy)ethyl]piperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 117a (418 mg), the title compound
was obtained as brown oil by carrying out reactions similar to those of Example 115b
(240 mg, yield: 43%, 2 steps).
'H-NMR(CDCls): 7.85(1H,d,J=7.2Hz), 7.53-7;42(3H,m), 7.07-6.96(4H,m), 4.41(2H,s),
4.16(2H,t,J=6.0Hz), 3.51(2H,d,J=7.2Hz), 8.01(2H,brd,J=11.7Hz), 2.82(2H,t,J=6.0Hz),
2.13(2H,ddd,J=23.3,11.6,11.6Hz), 1.84-1.68(3H,m), 1.49-1.40(2H,m).

c) 2-[[1-[2-(2-Fluorophenoxy)ethyllpiperidin-4-yllmethyllisoindolin-1-one fumarate

By using the compound obtained in Example 117b (240 mg), the title compound
was obtained as colorless solid by carrying out a reaction similar to that of Example
36¢ (108 mg, yield: 78%).
Melting point: 168-171°C
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3.42(2H,d,J=7.2), 3.0-3.1(2H M, 2.6-2.8(4H, M, 2.1-2.3(2H m,
1.7-1.9(1H mM, 1.6-1.7(2H, m, 1.1-1.3(2H, n Exanple 103:

2-[[1-[2-(2-Ni trophenyl)ethyl]piperidin-4-yl]methyl]isoindolin-1-one
hydr ochl ori de (Conmpound 556 in Table 1) a)
2-[[1-[2-(2-Nitrophenyl)ethyl]piperidin-4-yl]nmethyl]isoindolin-1-one By

using 2- AHINMROBMSOW)al 6a(IH 4,176 HA)PPBe(BH byd), meblvangsHlhpnat e was
prepared by simlar procedures to those of Exanple 26a. By using the

resul ti n§-22ph-bH8Em),16:34-692(H .anp Q3 L.ab - 4%2Hb&%eﬂlﬂ)2ﬂst #+3.8Hzhr ocedur es

to those 7 = 8.1 Hz, 1H)),
7.84 (d, 3oH AR @Héﬁ Og’%‘%}%)(%(ﬁﬁ“gﬁ"(g f(zgﬁl '3.57 (d, J =
7.5 Hz, 211)7(2}Bb8c8&3-10c27(1m7}m701 76-108({MimyM62(ZHMdJ12.0HF), 1.63-1.98 (m
4H) . b) 2- % &2 Nt rophenyl) et hyl ] pi peri di n-4-yl ] net hyI j 1 soi ndolin-
1- one hyd brdfbl =234,106H7). t he conpound obtai ned i n Exanpl e 103a, the

title conpound was 134 obtai ned by simlar procedures to those of Exanple
If (yield: 84%. Melting point: 248-252C 'H NVR (DMSO-de): 8 11.60 (br s,

1H), 8. OBx4slplel118: B-[F1-f#(3- Fl‘ﬂ)oroﬂ)e@gxﬂ)eﬂﬁ'lﬂpf"@er?d"hA-yﬁm@Q‘rﬂhﬁﬁn&Jnn @d}xe 4.52
(s, 2H), 2.84-3.59 (m 10H), 2.28 (m 1H), 2H) , .
Exanpl e fugaarape (Gompound62ininkabhenl| ) et hyl |

pi peri di one hydrochloride (Conpound 561 in
Tabl e 1) Q%?%L%‘F?‘Pyzh‘}i’%ﬁm‘h%‘k eglﬁ% RS et hyl ] pi peri di n-4-yl ] met hyl ]

i soi ndol i n-1- OBﬁuIﬁg@ﬂ’MB@pEeﬁcﬂQS@lﬂHgN&% thhdl)[rthe tM1E Qoragsiesl whe obfaimaund
obtained in |l e 103a 0.500 g (1.32 mmol ) and HCO2NH4 (208 ng, 3.30

mol ) / H2®® ¢rad ﬁL ° by carying Quig ee%é@nwe!mlea tQthPérOfrFéﬁlee 1Hred(k:2eg). Pd was
r ermved_ ;éslut“rlg%nﬁmej{}g “?dea fil etdrxﬁttﬁe ias, con lggit r, S&%}}ﬁahes_l due was

added with wate iesdn tip BELL {5 &% and the
conbi ned organl c layer was dried over Na2SO4. The dry| ng agent was renoved

by flltratl on and then the filtrate was concentrated to obtain the title
conpoundPX%{(a+l8:(3diugrophepogypethyiipipeyidig4 71 psethyllisgind ofingl - me 1H)

351 (a9 = Phopd Bhln iy byt setine o U ppidh s épe(éoaﬂpoy@é’ 71,

6.5 Hz, whd pbt%n'.ﬁﬁ z(sjlﬁi-owh 6il By tarr@iny dit.re2dfionsifflat @6 thobe of EXafple?11bbHz,
2H), 1.81 1.71 (br d, J = 12 Hz, 2H), 1.40 (dq, J = 12, 3 Hz, 2H).
b) 2-[[1¢%§ ?Esﬂﬁi%éﬂ%eﬁ;ﬁmwhyup. peri di n-4-yl ] met hyl i soi ndol i n- 1- one
hydr ochl 1 the title
corrpound%m@o%%?ﬁgf%dﬁ?dm&ﬁgrﬁﬁg?g’cgegghﬁggﬁ? ?i?rg (‘elExlgﬁpl e if (yield:
93% . MeboieEp(PHImY, 4.A39H 24,307(2H,t,J=5.9Hz), 3.51(2H,d,J 7.2Hz),
2.99(2H,brd,J=12.0Hz), 2.78(2H,t,J=6.0Hz), 2.11(2H,ddd,J=2.5,11.6,11.6Hz),

1.82-1.68(3H,m), 1.49-1.40(2H,m).

¢) 2-[[1-[2-(3-Fluorophenoxy)ethyl]lpiperidin-4-yllmethyllisoindolin-1-one fumarate

By using the compound obtained in Example 118b (823 mg), the title compound
was obtained as colorless solid by carrying out a reaction similar to that of Example
36¢ (720 mg, yield: 67%).
Melting point: 193-194°C
1H-NMR(DMSO-de): 7.67(1H,d,J=7.4Hz), 7.60-7.68(2H,m), 7.51-7.48(1H,m),
7.34-7.31(1H,m), 6.84-6.75(3H,m), 6.59(2H,s), 4.48(2H,s), 4.12(2H,t,J=5.7Hz),
3.41(2H,d,J=7.3Hz), 3.02(2H,brd,J=11.7Hz), 2.81(2H,brdd,J=5.7,5.7Hz),
2.19(2H,brdd,J=10.5,10.5Hz), 1.79-1.74(1H,m), 1.61(2H,brd,J=12.0Hz),
1.32-1.20(2H,m).
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"H-NVR (DMBO-de): S 7.69 (d, J = 7.2 Hz, 1H), 7.61 (m 1H), 7.49 (m 1H),
7.16-7.32 (m 4 H, 4.52 (s, 2H), 2.87-3.75 (m 10H), 2.04 (m 1H, 1.84
(m 2H), 1.59 (m 2H). Exanple 105: :

2-[[1-[2-(2-Acetyl am nophenyl ) et hyl ] pi peridin-4-yl]nethyl]isoindolin- 1-one
hydrochl ori de (Conpound 566 in Table 1) a) 2-[]

1- [ 2- ( 2- Beemylalin eahb R 4-Melblyy1bhepmiy)ethpl gipghid it W n) dth9lliRdRldolin it-oe The
conpound obtai ned in Exanple 104a (246 ng, 0.704 mvol) was dissolved in
pyri di nefymassts SC%HOQ%%I\JTMNMS added with acetic anhydride (144 ny,

1.41 135_{mn nd. h ter one our, the reaction m xture was
diluted WMih" 1}1?%(4 ‘Z‘%ﬁ&?‘fﬂé’c?&h@t"t h three times wi th dichl oronethane,

and then the cBylhsiigot-aregieylphendl V6T myps.50hmel), ChvetitlbadDphund Was @b dHined
agent was renoved by filtration-and the filtrate was concentrated, and

t hen t heP¥ 88 Fende nragusybyicrripggutst ractionaimileniodiat oigfrarnple 115a (458 mg).

T

7.2 Hz, 1H), 7.43-7.55 (m 3H), 7.22 (m 1H), 6.95-7.09 (m 2H), 4.41 (s,
2H), 3.54 (d, J =7.2 Hz, 2H), 3.06 (br d, J =12 Hz, 2H), 2.81 (m 2H,
2 66 (mb)Zé.ﬂf,l-[gj(gﬁg@ylg}q}lpxyz)pﬂglmermjk l_]ggt}(}fﬂmoigd.gl,in-i-_opg (m 2H), 1.50

(m 2H). b) ; o .
2-[[1-[2-(2- AcSY y Flgﬁitﬁg5?1%8?/‘1‘3de?lht§ﬁegilﬁgﬁag} Ble 3198 (438 R8) TheBiite uPPARd one
hydr ochl oni detaByediss Bupwinhéil b oparsiig @litrahétichs HmiDaanp kleosd QB Exatdpee 1i8H €

conpound was ohtaiped by simlar procedures to those of Exanple if (yield:
779 . Mef&L0 e pdeldi 38%gAstersl-NMR (DMSO-de): S 10.36 (br s, 1H), 9.53 (br s,

1H), 7. 641 ST AT ; = I .45 , 4.50 (s,
2ty 2. o T 3AMBAROky ) sRuind=0 Sy 1601 3Ll TR LRD) %) (S
(m 2H) . 6.BxsnPi(eHINH 4. (R Hls) [ Lo6@RHW, &+ 010 Hzp 8. 50 pHa ¥+ .2 HAY| ]

pi peridin-4-yl]methyl]isoindolin- 1-one 1/4-fumarate (Conpound 571 in Table
1) a) 2_:P.PO(IQ_%,LI;%%EK%L@W|2.77(2H,t,J=6.QHz), 2.27(3H,s),

am nophe ph R4 £} l4] 42 § SQi 14 Aceti c anhydri de
(0.241 g?'xgé.zg%ﬁﬁf\ir’gl ?'Bé‘\%é@%ggggxc}f%\i/ﬁhg?%ﬁghT’:‘lgrimg%hé@?g (0.133 g, 2.83
mol ) and heated at 50C. After 2 hours, the reaction mxture was diluted
with THE and cooled to OC_and then added dropwise with a solution

(L, : dr ¢
of the ‘&?c?ﬁ%bﬁ%‘é4'3’£ﬁt§ﬂ?é‘an?’f¥)%liﬁwér@enré-S(Ikﬂthﬁfy,lsoy.l@mbpye fumargte (3 ni ).
After stirri 1 ' I i i rine
and extract edn%(’)tdgﬁg'? ??rgas]ﬂwlﬁﬁ %Eﬁeé?@%th %Qﬁg%??%@t@%ﬁ%éﬂ%g%%% c
| ayer wawasiphtadhedver coNa2a@%0lid be cdriyimgowige Réactida similay edthut of Exafmglé on and
entrated, the residue was dissolved in THE (1 niL).

the filtyat S CO
The sol U{q%o(%z&gég'e’!b‘g&b@%)o 0C, and added dropwise with BH3SMe2 (90 u 1,
0. 952 mMPtkltinglPsint:ORBL1g3C M Xt ure was warned to

1H-NMR(DMSO-de): 7.67(1H,d,J=7.6Hz), 7.62-7.58(2H,m), 7.62-7.45(1H,m),
7.07(2H,d,J=8.3Hz), 6.82(2H,d,J=8.4Hz), 6.59(2H,s), 4.48(2H,s), 4.05(2H,t,J=5.7THz),
3.41(2H,d,J=7.2Hz), 3.00(2H,brd,J=11.6Hz), 2.78(2H,t,J=5.7Hz), 2.22-2.09(5H,m),
1.79-1.73(1H,m), 1.61(2H,brd,J=13.3Hz), 1.26(2H,brdd,J=21.4,11.4Hz).

Example 120: 2-[[1-[2-(3-Methoxyphenoxy)ethyl]piperidin-4-yllmethyllisoindolin-1-one
fumarate (Compound 636 in Table 1)
a) 1-Bromo-2-(3-methoxyphenoxy)ethane

By using 4-methoxyphenol (186 mg, 1.5 mmol), the title compound was
obtained as crude product by carrying out a reaction similar to that of Example 115a
(953 mg). The resulting crude product was used in the next reaction without

purification.
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roomtenperature and stirred for 3 hours, and then cooled to OC and added
dropwi se 136 with nethanol (0.5 nlL). The reaction m xture was further added
wi th 1N aqueous solution of NaOH (3 nL) and stirred for 30 m nutes, and
then added with brine and extracted four times w th dichloronethane, and

t he conbi ned organic |ayer was dried over Na2SO4. The dryi ng agent was
renmoved by filtration and the filtrate was concentrated, the residue was

ified i | ch t h di chl th / met h 1) t bt ai
Phe 111 b LaiacBihont phonpayieth i mibpeiorT e ey fisgs ol Lome 7 5 1 1) |
110575 (0 g 48 sl B e SR, G0,
(2. 88 (1 Is—ij ctﬁi{b%u4n2l Wi gbmirﬂggaszlﬁ'fﬁ% (filZJHS)E garlf/lﬂirf[‘ghol? rkﬂqtiﬁl@sﬁmaaf—)ﬁ) (I{Elﬁe %{D , 2.02

_ _ -[[1-[2-(2-M e ani no phen e
pimpe_ri di Fi_xamylﬁ fﬁglt’ﬁ};;% I’l%di%@b’%‘ﬁ%-%“@ﬁ@- 1/ 4 yf umar at ep_By ﬁsi ng _t%_e conpound
or ocedur ot TYODOR: PARIE L2 abls, CRER I 7 R e e KRS0
_H NVR (&SBE.46(3H,16), 2.402Hb), 4.08(25{,5#@0}&%)3.7&3?%)(mglggﬁ,d,mgh&m()m 1H),
6. 50- 6. SROPFAHLBFYI= 5L e} 5, AW, 196000 4164 Gkl SDREBEER, 3 02 (m
4H), 2.7856M 4Rolm 2 72 (s, 3H), 2.63 (br t, J = 11 Hz, 2H), 1.79-1.89
3H), 1.52 (m '2F). Exanple 107:

(Zm[ [ 1!_? 2-(4-Fl t(Jcr?r opir_li)enyl tﬁirrg) gt hyl ] pi peri di n-4-yl]methyl ]isoindolin-I- one
hyd hl qr | d 706 in Table 1
2¥[ { 2?[ 28254&%[%1’?'%[1RWRWPB’;JBPH?YIIlp(iaqﬂr%fiég%ﬁylﬂmmgﬂwllﬁmfmnq-i@aie feampratel- one
4- Fl uor obenzengy {io gfxggglgpmmd &t@%%}ﬁxﬂﬂf%?a%?w#%?rlﬂh thefs 345 m ,

4.87 mol) was dis intetra uran € sol'uti on was
added wi tdmpoNndaeascditsined|astcolnnlead salddiby onfry oot tderdadtiOn §im#aStondlak b and
heat ed 80C for 80 m'ngaies with stirring. The reaction m xture was

di | ut ed WFAAP 36c,{e00 g yishd: &%det hyl  acet at e- hexane, and washed with

di | ut ed pEUEQSoiae!1YyiloR@f sodi um hydroxi de, water, and then with
saturated brine, and dried over magnesium sul fate. Insoluble solids were
removed YH-NMR(DMSDeds):ah 67 (1Eed Tl 5iHa),e7. 629 . 5802H o), I782eT 45(18E/m ) educed

ip.2-(4-Fl henyl t hi t hanol d duct. B
st gt Pt Bl s 0 ek S €5 W a8 e rtelaeh et SHLminRebiant ona ¢
was obt ag iedrps) 64 I 1 LdrirL c those of Exanple
S@169), $4I0AIALAAS,) LS 031 BT IITLF 2 RERC GHOR 41D

26a. By using the resulting product, e’éonpound WAs obtai ned as
col or | es323@H,birddyJ =lilrf, 1 a4 Hp), Ackd L7 26 H,m); h62@Mbrd,Ex1pHe), 26b (yi el d:

oo o L OREECR a0, BORR O 977 8), 7 407 5S(3A M, 7. 31-7. 39(2H m

Example 121: 2-[[1-[2-(8-Methylphenoxy)ethyl]piperidin-4-yllmethyllisoindolin-1-one
fumarate (Compound 651 in Table 1)
a) 1-Bromo2-(3-methylphenoxy)ethane

By using 3-methylphenol (162 mg, 1.5 mmol), the title compound was obtained
as crude product by carrying out a similar reaction to that of Example 115a (410 mg).

The resulting crude product was used in the next reaction without purification.

b) 2-[[1-[2-(3-Methylphenoxy)ethyllpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 121a (410 mg), the title
compound was obtained as brown oil by carrying out reactions similar to those of
Example 115b 213 mg (yield: 39%, 2 steps).
'H-NMR(CDCls): 7.85(1H,d,J=7.5Hz), 7.55-7.42(3H,m), 7.14(1H,dd,J=7.7,7.7Hz),
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4.39(2H,s), 3.49(2H,d,J=7.2), 2.95-3.02(2H nm, 2.85-2.94(2H m,
2.54-2.61(2H M, 1.94-2.04(2H mM, 1.5-1.8(3H mM, 1.2-1.4(2H m b)
2-[[1-[2-(4-Fl uorophenyl thi o)ethyl] piperidin-4-yl]nethyl]isoindolin-1-one
hydrochl ori de By using the conmpound obtained in Exanple 107a, the title
compound was obtained by simlar procedures to those of Exanple if (yield:
86% . Me6{br6g6Y8Hm), 41183251952,@.08(-2%0%&0168) 51(28,83€6.bHaY,s, HC ) ,

7.68(1H

: , = 7.59-7.62(2H 52(3H, m, 7.18-7.25(2H,
4. 50( 2H, g})g(é{ @‘%Jﬂlslﬁﬁ)y 2. 7%%27111? J’@é#ﬂ%ﬂ 31@ ) 232@}1@(1@ =303, -‘glz)m
Exanpl e ﬂ.@g 1. é’g(ﬁf{]m g bwﬁ%henyl t hi o) propyl ] pi peridin-4-yl ] met hyl |
i soi ndolin-1- one roc I"ori de ( Compound 711 in Table 1) a)

3-(4- FIuorophenylthlo)propanol 4- Fl uor obenzenethiol (788 ng, 6.15 mml) and
3 bronDpr ). .was dissolved in tetrahydrofuran (20

The°>0£ﬁht # 6&R@ﬁgyl&&aé%wwl]Pmrﬁq&édlknsmquwc&m -Lonp fimatate oxi de
(6 2, 6.2 mphiy gflg Q&ﬂb&%cﬁ{awﬁ%df {A'E fam HIBY'S %b‘g?id‘{n%/l hblefigs The

reacti on m xture was luted w a m xed sol vent acet at e- hexane
and washedpound veid abttethed quseoloslesokeolid by cafryhrpdiuta Feadtion isti@ilamedt fat of and
then with satur brine nd dried over magnesi um sul fate. Insoluble

sol i ds ]r?o?\% d %'%/mfg‘r V’cell‘itqlo/ﬁ and the filtrate was concentrated under

reduced yeR &nt: 2‘5@9263%ul ting oil was purified by silica gel colum
chr omat ogr a%%ﬁ(lelt hyl  acet ate-hexane) to obtain the title conmpound as

col or | esdI-DIMR(IBG30ndy): % 6T(1H,d, 9291 Hz), JJ-ENVFKS@H,’&B)), 7.50- '335(71}3&(),2H m,

6.97- 7. 034 gtelhy 30 SHBS %2 eorfd % Bbbat 3 Fbhon o st 25

i -[3-(4- ﬂi@@&)bemﬁz‘?'@bﬂ&%ﬂdlﬁllﬁes'ﬂii' “2%35&}]1,’{%‘-33@2)5%8%019(511 m).~ one
By using the conpound ‘obt al néd

3- (4- f | ub¥ &3 blelrad,t 1h6 2(R Bl togdalval2. m)hmeeaﬂ Jbodhie2maa0atHAI ned as crude

product by simlar procedures to those of Exanple 26a. By using the
resulting product, the title conpound was obtai ned as pale yellow solid by

2 BB(iH %"‘E“‘}“;@g‘m?sz 1009 Blox Rk Do gl i finch-y ity b b B )
4. 40(2H fs)n,arsteél(@(omgodpdﬂlim TaBle8B- 2. 92( 4H, ), 2. 4%(2H, t,J=7.5),

1.86- 1. 96(.2 5- 1. 4( 2H, :

1-[ 3- (4- (lugf%%)%@r{%ﬁ?‘ﬁ}‘%%ﬁaﬁ)ﬁéﬁ@ﬁ d|§1 4- ;rl)](r:rzet hyl[][i soi ndol i n- 1-one
hydr ochl or | d& B udifs b hexG RO Fb6ARE A B b, EREAHHL BorkBllua bllg t11! €

conmpound was obtai ned as co l'ess sof1d by si'm procedur es t hose of
Exanpl e dbtaipgd ek druds2foduct by carrying out a reaction similar to that of Example 115a

(347 mg). The resulting crude product was used in the next reaction without

purification.

b) 2-[[1-[2-(4-Methoxyphenoxy)ethyl]lpiperidin-4-yllmethyllisoindolin-1-one

By using the compound obtained in Example 122a (347 mg), the title
compound was obtained as brown oil by carrying out reactions similar to those of
Example 115b (274 mg, yield: 48%, 2 steps).
1H-NMR(CDCla): 7.85(1H,d,J=7.2Hz), 7.56-7.42(3H,m), 6.82-6.78(4H,m), 4.41(2H,s),
4.05(2H,t,J=5.9Hz), 3.76(3H,s), 3.51(2H,d,J=7.2Hz), 3.00(2H,brd,J=12.0Hz),
2.77(2H,t,J=6.0Hz), 2.11(2H,ddd,J=2.3,11.6,11.6Hz), 1.82-1.68(3H,m),
1.561-1.41(2H,m).

¢) 2-[[1-[2-(4-Methoxyphenoxy)ethyl]piperidin-4-yllmethyllisoindolin-1-one fumarate
By using the compound obtained in Example 122b (270 mg), the title
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Melting point: 162-164C 1H NVR(DMSO d6): 9.8-10.6(1H, brs, HC1),
7.68(1H,d,J=7.5), 7.60-7.62(2H m, 7.42-7.52(3H m, 7.17-7.24(2H m,
4.50(2H,s), 2.9-3.7(8H m, 2.6-2.8(2H M, 1.8-2.0(3H M, 1.6-1.8(2H M,
1.4-1.6(2H, m Exanple 109:

2-[[1-[2- (Phenyl t hi o) ethyl ] piperidin-4-yl]methyl] isoindolin-I-one

f umar at ecqoipopuiuwas t@ined akadolerlesy sBlid bg:c}ag-yﬁrlrr]g lcmimhemictmn ds,nrular I1;o that of
2-[[1-[2 hi 0) et hyl ] eridin-4-yl]nethy - isoindolin-1-one was
obt ai nedE%E P%%}éc (H?é%tﬂ‘ﬁg & %1 ar procedures to those of Exanple 107a.

By usi nOpeiigng g5kt ido duct, the title conpound was obtained as
col orl ess sonéS Si n‘}ﬁ;? procedures to those of Exanple 36¢c (yield: 629%.

Mel ting HﬁiNMR(DHEOL@@CI BH]IWR(JBWSHHS’) 5977 88 By, W5247 2B (1H,nDp- 7. 60(2H, M,
7.45-7.52 é—? 7.27- ”?g 7.14-7.20( 1H7?F-F 660(}3Hs,fumar|c
acid), 48 9(62 @H,m), $. %?Eﬁ d458 ), 4946853, Jfé( )n§ 41QHB4.I=TSHDH, |
2.5-2.6( = H [§) 1-1.3(2H, m
Exanpl e %10@1{2@%1 = %1 &%I%)H ?(I&gﬁreﬁyﬁ%}f %;?el b %c}l%eé(l?’z!ilﬁ) ngh ] met hyl ]

i soi ndol 180-1.79(dHemj, Unm(aHa)ra;Jemnmm 7.33-1. IB(THth 1) By using

2- met hoxybenzenet hiol, 2-[[1-[2-(2:nmet hoxyphenylthio)ethyl]-

pi peridin-4-yl]methyl [isoindolin-I-one was obtained as crude product by

simlar ﬂ;'é@m{?feofﬁdﬁf[%[é &- M&?ﬁﬁgﬂ %J::zgl negﬁgi)%ﬁ ?-\Srl]lﬂfétﬂgl]hsg%goﬁﬁlil § Ieng

product, the title “conpoun I"eSs’'s
pr ocedurﬁsnatnate (GmepoindBd4sninl Bablabe (yield: 53% . Melting point: 166- 169C

'H-NI\/R( 67( 1H J75 7.55-7.60(2H, M, 7.45-7.52(1H m,
7.14-7. %ﬁrﬁ‘%m 26‘29‘6‘*%1 élg( hameso(2H, s, f umaric acid), 4.48(2H, s),

3. 80(3H s) 0

2 552, 6a( 24, g} D7D fééﬂem?ﬂ% A0S % R RS Bho otaine
1.1-1. 3(®-t;mljie Exedyrt by Tadrying out a reaction similar to that of Example 115a (334 mg).
2-[[1- [ hox l,t hi o) et hyl ] pi peridin yl ] met hyl ]i soi ndolin- 1-one
f umar at e }% X%@%ﬁuqta‘ﬁ%%uigd H’ﬁﬁeﬁbr%ﬁcﬁ’@f‘%ﬁ%’éﬁz’éﬁﬁ kioBy |
2-[[1-[2-(3- rret hoxyphenyl t hi o) et hyl ] -

pi peridi n-4-yl]methyl]isoindolin-1-one was obtai ned as crude product by
simlar b)p?r-H&éltﬂ%etﬂmlnhhnsw)eﬂwﬂpwichn UOy13m e €l Jiswii mdpl i B-onesul t i ng
product, the title grrpound s, obt as colorless solid by simlar

procedures to BhB¥neshe °I§BH‘€? Adixpmpleodi23a (R34 mg) theititte 156 159t

7"2??/5(_' oqgmgv?as obgii(néhl 6% O\Zn%)l b ca@@&g ggxgéﬁ ngétlog Sé%l? t§%§ at of - C

aci d), Example 115b (485 mg). The resu]tlng crude product was used in the next reaction

without purification.

¢) 2-[[1-[2-(2-Methylphenoxy)ethyl]lpiperidin-4-yllmethylJlisoindolin-1-one fumarate
By using the compound obtained in Example 123b (485 mg), the title

compound was obtained as colorless solid by carrying out reactions similar to those of

Example 36¢ (89 mg, yield: 14%, 3 steps).

Melting point: 214-218°C

IH-NMR(DMSO-ds): 7.67(1H,d,J=7.2Hz), 7.59-7.58(2H,m), 7.52-7.45(1H,m),

7.16-7.11(2H,m), 6.92(1H,d,J=8.1Hz), 6.82(1H,dd,J=7.5,7.6Hz)), 6.59(2H,s), 4.48(2H,s),

4.10(2H,t,J=6.6Hz), 3.41(2H,d,J=7.2Hz), 3.03(2H,brd,J=12.0Hz), 2.85(2H,brs),

2.23(2H,brdd,J=11.0,11.0Hz), 2.13(s,3H), 1.77(1H,brs), 1.61(2H,brd,J=12.3Hz),

1.32-1.24 (2H,m).

Example 124: 2-[[1-[2-(4-Trifluoromethylphenoxy)ethyllpiperidin-4-yllmethyl]-
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4.48(2H,s), 3.74(3H,s), 3.40(2H,d, J=
2.56-2.63(2H, m), 2.02-2.09(2H, m,
1.1-1.3(2H, M Exanple 112: 2-[[1-
] pi peridin-4-yl]methyl]isoindolin
By using 2-fluorobenzenet hiol,

2- [ [ 1- [ 2ispirdblinar-omdhfmydrabé (0 oz poanldpdqieini ThHbde 1%- yI ] met hyl ]i soi ndol i n-1- one
was obt ai ned as crude product by sim]lar procedures to those of Exanple
107a. By2uksPremetel4rizifinarpmgthylpkanory)ethana i t | e conpound was obtained as

| orl | . Sl f | £,,36 ield: 46% .
152 B SRR e 5 10y el s
7.55- 7. 68qtaied)as cfud brodur? b3 darflying dutldlreactidh Ibnilhr tdtHat (0 Hxsm 18eC

acid), 4. 47(2H s), 3.39(2H d, J=7.2), 3.05-3 13(2H m 2 86-2 92(2H m,
2.54-2. 6519mgY , Thegesultingigryqe prodgctiwey wpedhin themest Tesstiop, wighout

1.1-1. 3(21?1.}13%t' 0 Exanple 113:

2-[[1-[2-(3-F uor ophenyl t hi o) et hyl ] pi peridi n-4-yl]nethyl]isoindolin-1- one
fumarate (Conpound 721 in Table 1) By using 3-fluorobenzenethiol,
2-[[21-[2-(3-f1 uar lehenyl thi o) et hyl ] pi peridin- 4-yl]net hi/'l ]isoi ndolin-1-one
was obt dPrstld-(¢IgHmosemathyiphpposylethydiriperidiagtryHmethyllissindelinf-@meanpl e

107a. By usin |1 : i {4l s...obtained as
col o ovs sol B E@ngi%?nglcéﬂf’g%‘%ﬁg%?{e? ‘%’gﬁﬁtﬁ‘ko@gelg%g@n%%év@éém Yiel d: 48%.
Mel ting ¢aipvund ek cbBiG ed iy NVRYDIMBO: tifdactidnSipdithrto A hdsd9f, Exandfie 4168.(2H, m) ,
7.45-7.45-7. 52( 1H, WL‘?° 7.28-7.36(1H,n), 7.11-7.22(2H, n), 6.94-7.02(1H m,
6. 60( 2H, 259 Mg vieldat %) 2 stepskg( 2H, s), 3.40(2H,d, J=7.2), 3.12-3.19(2H m,
2.90- 2. 96 56 e ] ~Lo861H,

1.5-1. 6(%%, Olpéll-sgﬁs%égﬁéﬁz’ﬂ&%ﬁﬁ’é‘%ﬁ';ﬁz%’m Ebsczh Bokaebd Phrcoms)

2- [ [ 1- ( 2¢.Ph(@ihiF=5.bHk), 3i 5062 Hell, M=19 5k, 3e00tgH]brd @i=nd alHz)- 9.8 00281, {, )M D HiZE
(Conpound_611 in _Tabl e 1} a? 1-(4- I\/Etl\k’l%elébenzene)sul f onyl oxy- 2- phenoxyet hane
2- Phenox%é?ﬁé)r%?H(’%é-%,-6§.3é‘§m$n‘&)ﬁ9' 2HimXko0l ved in dichl oronet hane (7

m ), and the solution was added with p-tol uenesul fonyl chloride (690 ng,
3.62 mmol) and triethylamne (0.51 nm, 3.62 mml) and stirred at room

t enper ata) e[ 142-(4FriflnoramethYhenese thyh piperidin et -y e thylli§ @ad o d-D-one _

di chl or opret hapne and washed with water, and dried over nagnesium sul fate.

| nsol ubl’™®™&fteys were renoved by filtration and the filtrate was

t ed : ta i 1.08 g,
Tiara quant | o PERY6E CorkR ROk a 9B BB oAb (14 BOTRAVE
7. 34( 2H, mbo8nd Wz, obTaingd As 28lorlessdolid By SfrrHingIuttd, 1ohctibn Fi3ibd, 13, thad oBHz)

4. 37( 2H’}£ia‘]m:ﬁé%lé%)(i7l4fn%,4 i% :%’9&3.5' OHz), 2.44(3H 5s).

Melting point: 198-199C

J=7.3), 3.07-3.15(2H, M, 2.90-2.97(2H, m,
1.6-1.8(1H M, 1.5-1.6(2H m,

2- (2- Fl uor ophenyl t hi 0) et hyl

1- one fumarate (Conmpound 716 in Table 1)

11—

TH-NMR(DMSO-de): 7.68-7.56(5H,m), 7.52-7.45(1H,m), 7.12(2H,d,J=8.6Hz), 6.60(2H,s),
4.48(2H,s), 4.18(2H,t,J=5.7Hz), 3.41(2H,d,J=7.2Hz), 2.98(2H,brd,J=11.6Hz),
2.79(2H,t,J=5.THz), 2.13(2H,brdd,J=11,7,11.7Hz), 1.79-1.72(1H,m),
1.60(2H,brd,J=12.3Hz), 1.38-1.18(2H,m).

Example 125: 2-[[1-[2-(4-Trifluoromethoxyphenoxy)ethyllpiperidin-4-yllmethyll-
isoindolin-1-one fumarate (Compound 666 in Table 1)
a) 1-Bromo-2-(4-trifluoromethoxyphenoxy)ethane

By using 4-triflucromethoxyphenol (267 mg, 1.5 mmol), the title compound
was obtained as crude product by carrying out a reaction similar to that of Example
115a (598 mg). The resulting crude product was used in the next reaction without

purification.
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b) 2-[[1-(2-Phenoxyethyl)pi peridin-4-yl]nmethyl]isoindolin-1-one The
conpound obt ai ned in Exanple 114a (547 ng, 1.87 mml) was dissolved in

di ret hyl formam de (3 m), and the solution was added with the conpound
obtained in Exanple 1d (500 ng, 1.87 nmol) and potassi um carbonate (517
ng, 3.74 mol) and then heated at 60C for 7 hours with stirring. The
reaction mxture was stand for cooling, and then added with water (10 ml)
and extr'c}oﬁq g/itgq{éeﬁ hyl acetate. The 141 extract was washed with water and
sat ur at e HHLi&-@dxiflygrrmgthyiphenogy)ethylipiperidin-4-ylimeathyidisaindglindsonger e
renoved by fil 4 b £k . t er  teduced
pressure. The 1§§eggﬁngﬁggQ%FP@%&&%@%&@@%@E@ \?gs(ﬁg%&l%ﬂ’ téﬁeett“}i‘iu

et her - heccampundnehscalithiredad doydé prdduat bpoatrgingbéiti rdalitioh istthBaciaynRd as
crude prqduct 171 ). . The product was used in the next reaction wthout
puri fi cabFyRPlech 52-(?%?@(32- PhesEseptiing poudie rrpdegtwas yaefrintthg next reaction

i soi ndol {fiindaf i{i Ate By using the conpound obtained in Exanple 114b
(170 ng), the title conpound was obtained as colorless solid by simlar
procedures to those of Exanple 36¢c (170 ny, vyield: 19% 2 steps). Melting
poi nt : 178-[;]:5 C IH-NVR(DVBO-de): 7.67(1H d, J=7.5Hz), 7.59(2H d, J=4.2Hz),

7. 51- 7. 49 @i+ (4-Teiflpergmeihy iphienpxy)gthydipiperidin-4rylimeshylliyoindolin-1-one

4. 11( 2H, dardiee- 7Hz) . 3.42(2H, brd, J=10. 2Hz), 2.85(2H, brt, J=5. 4hz),
2.23(2H, brdd, J=11. 3,11. 3Hz), 1.80-1.75(1H n), 1.61(2H brd,J=12.9Hz),

1. 28( 2H, br dd, JBy28sifig e 2Zbinpourkebtpiredlih®FE xample 125b (589 mg), the title
2-[[1-[2-(4-Chl OI’Ophen_OXﬁ) eth ll] pi peridin-4-yl]nmethyl]isoindolin-1-one

f unar at ORBINBE RS absBinef apsploglesy solyd hy pprmingxutreasionscyimilas g feasenfe

4- Chl or enol . 2 gaphonoet hanol (0.28 m, 3.89 mmol),

tri phen;?%%@;ghsi%ggg%ﬁg&glﬁ?&S% 3#%5? ) wer e dissolved in tetrahydrofuran (8
m ). TheMeBuigupdioh 183s1888tled dr opwi se with dii sopropyl azodi car boxyl ate

0.84 nm d i d at t t f 3 h . Th
Soi vent B NRRRTRERDN T R HA 8% 2B B S RO HAR B ms wer 6
preci pi tAb QY HNY,JUS oRG,) 0 6820 (SiL RS B! m,%),%ﬂs(zh?ﬁvxﬁﬁz@%%,%k{7'@@;,{60n- The

filtrate was evaporated under reduced pressure to’ obtain
conpoundB.4¥ 28, dide7.BHE) R 98(RH, 1M, fH11. THD, c2UI82Ht I8 MHAeS.182cb(PHIm]),he next

reactio | purifj ian. Db)

2-1[1-[ 21--%5@?@Gﬁhéﬁ&@%‘&’h}i@p}%@ﬁdﬁ% 4-yl ] et hyl ]i soi ndol i n- 1-one  The
conpound obt ai ned in Exanple 115a (500 ng) was dissolved in

di rethyl formam de (2 m). The solution was added with the conpound obt ai ned
in Exarfpaenpld 12842 [1g2-(1,36Bemavdligxol-p ofl g é iyl Ip yebidinideyl (M bthylls oid 63th-

(;r{ml&)c frjgnelgl%ﬁlﬁdﬁﬁ@og;g&%n(dzéil igxgrab}é 613)5 mmol ), and the m xture was heated

By using 3,4-methylenedioxyphenol, the title compound was obtained as

colorless solid by similar procedures to those of Example 115a and Example 36¢ (yield:
52%).

Melting point: 220-232°C

H-NMR(DMSO-de): 7.67(1H,d,J=7.5), 7.55-7.60(2H,m), 7.45-7.52(1H,m),
6.79(1H,d,J=8.4), 6.62(1H,d,J=2.4), 6.59(2H,s,fumaric acid), 6.36(1H,dd,J=2.4,8.4),
5.94(2H,s), 4.48(2H,s), 3.98-4.04(2H,m), 3.41(2H,d,J=7.2), 2.94-3.01(2H,m),
2.71-2.77(2H,m), 2.08-2.19(2H,m), 1.6-1.8(1H,m), 1.5-1.6(2H,m), 1.1-1.3(2H,m)

Example 127: 2-[[1-[2-(2,3-Dihydro-1H-inden-5-yloxy)ethyllpiperidin-4-yllmethyl]-
isoindolin-1-one fumarate (Compound 676 in Table 1)
By using 5-indanol, the title compound was obtained as colorless solid by

similar procedures to those of Example 115a and Example 36¢ (yield: 22%).
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with stirring. The reaction m xture was stand for cooling, and then diluted
with ethyl acetate. The m xture was washed with water and saturated brine,
and dried over sodiumsulfate. Insoluble solids were renoved by filtration
and the filtrate was evaporated under reduced pressure. The resulting
crude product was purified by silica gel colum chromat ography

( met hanoMettimghpeintnB1REBET to obtain the title conpound as pal e brown

L o, o e 1 Rt s
2 (2 AR o WA P et By

1. 45- 1. 4043t3Hp), 4)02 -4. 08(2H m), 3.41(2H,d,J=7.2), 2.96-3.03(2H,m), 2.72-2.84(6H,m),

2-[[1-[2; (4-Ch h et hyl di_n- 4- dol i n-I"
AR LT AT R ST TR, AR N

nmml ), the title conmpound was obtained as colorless solid by simlar
procedures to those of Exanple 36¢ (272 ng, yield: 78%. Melting point:

189- 192 CEfdia peR(ZBVBU BB} (5, 677mzrétkhlmd}aﬂaﬂfﬂnmen72~59>&§wtﬂy1§m%eﬁ&l&1l4-yll-
758746%Hn;98 7311Hde7521Hz%_|§ 97( 2H, dd, J=6. 1Hz),
6. 59( 2H, @pthyllispindglinci-one fumgrate (Compgund 581 lrsTah el d J=7. 3Hz

3. 00(2H, brd, J5 :
T 00t m 1 “%H%sr d%@%%z‘ifg Z %?%‘2&‘%2%@9 %éﬁ"m}fﬁ& f&éme
2-[[1-] Zcoqciﬂewbtsshh&@phendxy)mdcla&hﬂepltp&hosildi‘Efka)ﬂp]léTElWhixd EsamploBédiylelane

fumar at e npound 631 in Table 1) a) 1-Brono-2-(2-nethoxyphenoxy)ethane By
usi ng 2-mEt’hoxyphenol (186 ng, 1.5 mol), the title conpound was obtai ned

as crudeMprfiusdinPYig8lidgk@r procedures to those of Exanple 115a (551 nm).
The resulting crude product was used in the next reaction w thout

puri fi caH-0MRBIMSO-de): 7.67(1H,d,J=7.2), 7.55-7.60(2H,m), 7.45-7.52(1H, m)d |

2-[[ 1- h t hyl di n-4-yl t hyl 1- B

st ng. ¢ FeEabRE Lok BB (1M B Ao EH s Aokt 4 46HETet | o compound
bt 115Db

(10”92 TERBLOND 150 36, EORSEEMNS8rb QR D (BEFRRL )

7.56- 7. R1BR,20(2HMm)92-55- BBQ(ZVIH m), 1.3-143(@RHN3) , 143 4. 14(2H, t, J=6. 2Hz) ,
3.85(3H,s), 3.51(2H d,J=7.2Hz), 3.02(2H brd,J=11.7Hz), 2.83(2Ht,J=6.2Hz),
2.15-2.07(2H ), 1.87-1.69(3H, n'), 1.51-1.37(2H,m. c)

Uy at o e S T P Rt L P B e ' 0 327
mol ), thelnethylisonpdimd- miumlatwﬂer(@dmumwesImi’abreoi)l d by sinlar
Ersg?iggrces to éyhgsslgg gf6,7 ,Ig'z(t%%kx;dl%fsl ngphﬁ)ol the tltlela ((:jomgoglf{?d' wg{f Lgtla?rgedpag nt:
colorless solid by similar procedures to those of Example 115a and Example 36¢ (yield:
13%).
Melting point: 196-203°C
1H-NMR(DMSO-de): 7.67(1H,d,J=7.5), 7.55-7.60(2H,m), 7.45-7.52(1H,m),
6.97-7.05(1H,m), 6.70(1H,d,J=8.1), 6.64(1H,d,J=7.5), 6.59(2H,s,fumaric acid),
4.48(2H,s), 4.03-4.09(2H,m), 3.41(2H,d,J=7.2), 2.98-3.05(2H,m), 2.80-2.85(2H,m),
2.62-2.70(2H,m), 2.50-2.55(2H,m), 2.1-2.3(2H,m), 1.5-1.8(7H,m), 1.1-1.3(2H,m)

Example 130: 2-[[1-[2-[Methyl(4-fluorophenyl)aminolethyllpiperidin-4-ylJmethyl]-
isoindolin-1-one hydrochloride (Compound 295 in Table 1)
a) tert-Butyl N-(4-fluorophenyl)carbamate

A solution of 4-fluoroaniline (2.00 g, 18.0 mmol) in dichloromethane (15 mL)
was added with (Boc)20 (3.93 g, 18.0 mmol) and a catalytic amount of triethylamine,
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1H NVR(DVBO-de): 7.67(1H, d, J=7.5Hz), 7.59-7.50(3H,n), 7.00-6.84(4H m,
6.59(2H,s), 4.48(2H,s), 4.09(2H,t,J=5.7Hz), 3.74(3Hs),
3.41(2H,d,J=7.2Hz), 3.05(2H, brd, J=11.1Hz), 2.83(2H, brs),
2.22(2H,brdd, J=11.0, 11. OHz), 1.78-1.77(1H ), 1.62(2H brd, J=12. 0Hz),
1.28(2H, brdd, J=21.8, 11. 4Hz). Exanple 117:
2-111-] 2a13dztlﬁmﬁreaphanm(y)xeshme]ipitpemh(iiempérgfch}ér&irl&/hddﬁoi THerédttibnone
fumarat e (igéngoun%bfm in TabI e 1) a) 1-Braono-2-(2-fluorophenoxy)ethane By
usi ng 2-™ uted githgihyh acstatennd w%%dt‘f”tthé""é@rrrﬁmﬂ*?dﬂ’l\ﬁhg 8%t ai ned
as crude r t S t.hat of a 115
(418 m) a@‘e%ﬁﬁ‘f%"e‘%h‘}‘??%g“%@% UNZICOTEbL I b 1 hitn bl Rad G RT
wi t hout Nef§Q4.cation. b)

henoxy) et hyl | pi perl di n- ] met hyl ]i soi ndol i n-1-one By

2-[[1-[2-(2-FI
using the co @%&pdﬁﬁ 2BV remNeyRp by fli“Pél%‘@J!El 'rhj)fﬂttﬂ’fe “t&stcpec@(tmiedmd

5, LTI 4 gl LA L i i

7.85( 1H, @ield78®@kk), 7.53-7.42(3H,n), 7.07-6.96(4H, rr) 4 41(2H s),

4. 16( 2H, 2H, d, J=7. 2Hz) , 3.01(2H, brd

2. 82(2H ‘%HMR%@IS) 1! 1%@%%&&”36@?, (mp, 216643 <’6+&)1H>1le§4 (i' $HY.3H, m)
1.49-1.40(2H, M. c) 2-[[1-[2-(2-Fl uorophenoxy)ethyl]piperidin-4- yl]nethyl]
i soi ndol i n-1-one furmarate By using the conpound obtained in Exanple 117b
(240 np)b) ﬁ-ﬂ\éethyl(ndlmn]ﬂwrym[)amd/as]etmﬂaﬁmdnsﬁlmhw| ess solid by carryi ng

out a reactio S|mlar to that of Exa | e (1(5 rrg yield ﬁ
Mel ting poi nt:*%1%8 lﬁpfié“iwsl%ﬁl\ﬁﬁf/% &y mg’ §2 mm /35711]5%98 added

g ggg gﬂ (ls};oﬁ)vxsgthﬁQox?lg)élZﬁ&- k@j_!ﬁ?ned ifx ﬁ)garz lﬂi@'ﬁ' (?22 (F? 2’;% drgﬁngo%)(’%\ﬁélﬂMP

3. 00( 2H, S@i\deh:\.lﬂ.d&I-M)roan 810%ZH, bkfdd‘ al:r-r51rf?g for Gﬂﬁr)mutes the reaction mixture ws
2.17(2H, b aJ 1071%17 1.76-1.73(1H m_, 1.62(2H, brd, J=12. OHz),
1. 25( 2H, Bé{dd dyopwisg with b oet@afpﬁp@ (9193)5 g, 5. 96 mmol) and then warmed to room

2-[[1-] 2!‘.'9%%01‘:4%95 ODKR&OM&%I%?()H@&%V ﬂ’g' aé‘tlyrl W@H%l uassdqfu}@' idhs thﬁ hne By

fumarat e npound 621 1n T |"'uor ophenoxy) e
usi ng 3-dcetase @pheorashed 500 timps ﬂxtlﬂ@vmhx)d tl&éiﬂwiﬂhtﬂr@nd;@.lﬁﬂcdﬂtﬂ oas Nsei.ned

as crude prod carrying out a reaction sim/lar to that of Exanple 1l15a
(1.26 Q). gﬁ'ﬁe‘%’?’t& SRty éeH’PéSﬁ‘iJEY hijiratign @nd;the filratpowe corepatraged,

Wi t hout taurbédlﬁﬁ lcBfipotad (0.600 g, 2.02

2-[[1-[2- (§ Fl uo?gphggoxy( et hyF'] p?pglr??il)/sm} TP]F SOIWI?'T wflggflcrll%flmpm ¢ one By
usi ng thﬂthmldlhr@%lnmlﬁmﬁjmml)ﬁqamlﬂ hhﬂdle@ie&ﬁn@r refla® fori 4 heusOMIhend
was obt ai ngtd as.brown oil g%/ 'nlg( out egtgtl ons simlar to those of

Exanpl e Ieqehion x(m yxe ﬁzﬁs dyl lgtlgbgy. added with water (0.25 mL), ,
16% aqueous solution of NaOH (0.25 mL), and water (0.75 mL), and then filtered.

The filtrate was concentrated, and the resulting oil was purified by silica gel
chromatography (ethyl acetate/hexane).

The resulting compound (0.401 g, 2.37 mmol) was dissolved in
dichloromethane (2 mL) and the solution was added with triethylamine (0.46 mL, 3.32
mmol) and cooled to 0°C. The mixture was added dropwise with methanesulfonyl
chloride (0.220 mL, 2.84 mmol) and stirred for 1.5 hours.. The reaction mixture was
diluted with ether and washed three times with water and then with brine, and dried
over NazSO4. The drying agent was removed by filtration and the filtrate was
concentrated to obtain the title compound.

'H-NMR (CDCls) : & 6.95 (m, 2H), 6.68 (m, 2H), 4.36 (t, J = 5.8 Hz, 2H), 3.64 (t, J =
5.8 Hz, 2H), 2.69 (s, 3H), 2.94 (s, 3H).
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1H NVR(CDO ): 7.85(1H,d, J=7.2Hz),
6.69-6.59(3H, M, 4.41(2H,s), 4.07(2
2.99(2H, brd, J=12. OHz), 2.78(2Ht,J=
1.82-1.68(3H,n), 1.49-1.40(2H M. c
2-[[1-[2- (3- Fl uorophenoxy) et hyl ] pi peri di n-4-yl]methyl] isoindol in-|-one

f umar at ec)E[[U4R M etind (4l npophenylbirainegethy )] pipepidin-¢-yl ebdth ¢ B3inte)in-1-be t i t | €
conpound s _obtained as colorless solid by carrying out a reaction
simlar }f‘b‘i,vaﬁ%lfméf’ Exanple 36¢ (720 ny, yield: 67%. Melting point:

193-1949C 1H : =1 v 1nR0- 7.5 H_m .

7.51-7. 48( 1H, W‘l%ﬁ@’%?‘i‘?@%ﬁ‘%‘%ﬁ‘ %’ﬂ?é% 3% a8r§8’§°gﬁa§ obtaingd by, <) |
4. 12( 2H, 4imikef. p?bE’e):lures’Stoéhh()Qd‘bﬁExhﬂYpB 38D, wﬁuﬁ%é’d'fubﬂfbr%uﬁﬂecwﬂzﬂo procedures

2. 81(2H, brdd 5.7Hz), . 2.19(2H brdd, J=10. 5, 10. 5Hz), 1.79-1.74(1H m,

1. 61( 2H, Brd ajigﬁhea%f Exappétzlﬁwzémwhslﬁcm@ a@hﬁpmetl@mtle gorppound (yield:

1-[2- (4- ARt hy! phenoxy) et hyl ] pi peridin-4-yl]methyl]isoindolin. 1-one
fumarate (‘Conpound 656 in Table 1) a) 1-Brono-2-(4-m ethyl phenoxy)ethane By
usi ng 4-Meltingpbeintl2281A 0y, 1.5 nmol), the title conpound was obtained by

as crude N%ﬁ o carrying out a reaction simlar to that of Exanple 115a
P NE MR S5 bt

7.53-7.42(3H,m), 7.21-7.16(1H m,
H t,J=5.9Hz), 3.51(2H,d, J=7.2Hz),
6. OHz), 2.11(2H, ddd, J=2.5,11.6, 11. 6Hz),

(458 no). dpk o Shey s4d80, T-A9 (e 1t HecHR) T (. 125Hu7.50 (m,
purifica
2-[[1-[2- Fgﬁwl\})bs?%%yfphgeﬁgxg et hyﬁ plzp%%”ri ln(sllm{/I ] n'e ITH%'(% 8n7d(:%l54 i flgr)u’e By

usi ng t he9¢ mpoHNA.8b(m| 2HY 1.59 &x22H).e 119a (458 ng) the title conpound
was obtained as brown oil by carrying out reactions siml ar to those of
Exanpl e 115b (210 nmg, |eId 38% 2 steps). 1H NVR(CDd s)

4 ao( v Syl e - fpeny 1)“’“3%@3‘%&9@‘%“»0%@@?@%?%(Lzﬁﬁs?%yﬁ?(ﬁ“?Hz)
2. 77( 2H, isoihd6lifizgne ﬁn&?‘(aﬂﬁ(b)npouﬂdmamﬂm% 7=2. 3, 11. 6, 11. 6Hz) ,

1.84-1. 7Q(3H, 49-1.40(2H, m. c) 2-[[1-[2- (4-Met hyl
phenoxy) t%ﬂ%#ﬁb&omh&nwwn]%t hyl "]isoindol in-1-one fumarate By using

the compound obLahfi6fl of A :ﬁ@@g@llﬁn&@?o32%95@)nng£§§it}6h{h Fafi IR RS

obt ai ned as col orl ess carr out ar
Exanpl e 16323(111(\612&1 dghlqwmlethaniq%mm\/bhﬁ todedtd OFC, aﬂx&Eh&S&GﬁMﬂWMO de) :
7.67(1H, b 332 7.58(2H.m . 7.52-7.45(1H, m, 7.07(2H,d, J=8. 3Hz),
6. 82( 2H, °BWBS°M epz é’(%‘ﬂldse)(l 34 1&&( 33,5 gpmol). oé(@ﬂ stirring apppgm
3. 41( 2H, @robs7a Rk Yor BuOH B Rlalhids ﬁlf? AiRREA N, ﬁ@?’
2.22-2.09(BH My, 1 r Eaidk seem . 6 )2‘Ti‘s ‘dﬁg Pt gt Akhte and
1.26(2H \basixédjhﬁéb ﬁml}& wiﬂlz?vater and then with brine, and dried over Na2S04. The
drying agent was removed by filtration and the filtrate was concentrated, the residue
was purified by silica gel chromatography (ethyl acetate/hexane) to obtain the title
compound (yield: 46%).

IH-NMR (CDCls): & 7.26-7.36 (m, 5H), 6.88 (m, 2H), 6.56 (m, 2H), 4.29 (s, 2H).

b) 2-[Benzyl(4-fluorophenyl)aminolethyl methanesulfonate

By using the compound obtained in Example 131a, the title compound was
obtained by similar procedures to those of Example 130b (93%).
1H-NMR (CDCls): 6 7.19-7.34 (m, 5H), 6.91 (m, 2H), 6.69 (m, 2H), 4.55 (s, 2H), 4.34
(m, 2H), 3.74 (m, 2H), 2.91 (s, 3H).

¢) 2-[[1-[2-[Benzyl(4-fluorophenyl)amino]ethyllpiperidin-4-yllmethyllisoindolin-1-one
By using the compound obtained in Example 131b, the title compound was

obtained by similar procedures to those of Example 26b (yield: 79%).
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Exampl e 120: 2-[[1-[2-(3-Methoxyphenoxy)ethyl] pipe ridin-4-yl]nethyl]

i soi ndolin-1-one fumarate (Conpound 636 in Table 1) a)

1- Brono- 2- ( 3- net hoxyphenoxy) et hane By usi ng 4-net hoxyphenol (186 ng, 1.5
mmol ), the title conmpound was obtained as crude product by carrying out a
reaction simlar to that of Exanple 115a (953 ng). The resulting crude

product VIRNMREGDO1)t & Mesld,rraqtd Ha, YHS, oat-7. 58Uk, DAY 191734 4R, HBN),
2-[[1-]2-(3-Met hox phenoxgethgl]péﬁ)erldln yI]methyI] i soi ndol in-1-one
By usi ng6: ﬁémeaﬁé A0 (@b H) .80 (1 2ERahdPds, 12Dk 3(485358h, 4HN2.00 (he2Hynpound

was obt a r n ac i, m t ho of
Bl e 15 28 U8 g ol Gt A S L7 HW&%M% 185 (7 360,

7.85(1H, d, J=7. 2Hz), 755742(3Hn) 7. 16(1H dd, J=8.0, 8. OHz),

6.51-6. 46( 3H, n[r) 4, 41&2H s), 4. 08(2H t,J=6. OHz), 3 78(3H s),

3. 51( 2H, &, ZrH1:[21iBpnzyl GQQ@HhBNd mp]ephlzl)lplpzrmg( Qﬂlhnelhﬁl]@m)dolm -1-one

21620&%—%&, 1.83-1.68(3H, mM, 1.50-1.41(2H, mM. c)
2-[[1-]2- hoxyphenoxy) et hyl ] pi peri di n-4-yl] nethyl] i soindolin-1-one

fumarate By UBy @gingltBe CoMpPOuIE oloHalfddR0E £din Bt St hb e £orPouti) wad e

title conpound was obtained as colorless solid by carrying out a reaction
sim|ar ehtainedibyofimilgg pretedusBictothose ofExampled0f giedd: 38%).t i ng poi nt :

173-174 7.67(1H, d, J=7. 5Hz), 7.62-7.58(2H, ),
7.52-7. %ﬁ?ﬂ%%quﬁfﬁdd % 3,8 OHz), 6.59(2H,s), 6.53-6 49(3H N,
4. 48( 2H, H-NMR QDM D de) =5. ﬂb‘lz)(d J3775?H?zH1H),,7 396:&(2&)017415(71112&) q. szs) (m,

3.03(2H, brd, J=11. 2Hz) 82( 2H, ba_é 21(2H, brdd, J=11. 4, 11
1.78- 1. 2HLM,3°7.21. (312(32% %9@ (931"28 ¥, 2H)1 28 (M, AH) 8,592 2216), #1534z R H),

Exanpl eoﬁ%hs Zzl-fcg[ 3564t (P e ﬁ%%ﬁng%oﬁ’ h-—yb]r,? ]'Qr%zg‘lﬂ@ % (é ¥ L om

]isoind f'umar at'e ound

1- Br onp22.63¢tygt=y.0 phe 20Ky .21 kgue By2 B, od) 3t.wethyiBhasy (o 462 =" Hi, 931),
mmol ), the title compound was obtained as crude product by carrying out a
simlar 846w 8H)to that of Exanple 115a (410 ngy). The resulting crude
product was used in the next reaction w thout purification. b)
2-[[1-[2-(3- Met hyl phenoxy) et hyl | pi peri di n-4-yl ] methyl ]isoi ndolin-1-one By

usi ng t exampleasrd ot @ memEmrmi&ﬁ@MMvﬂﬂ@muh 43y dthyhiBoinapRAUNd
was obt ai ned as brown oil carr% E’ out reactl ons simlar to those of
e

Exanpl e lrgaﬁhzi@cmrxdyu(gpmpogm/m Bi6)1) ' H NVR( CDCl a) :

7. 85(1H, 48 2][[Z [é—F@-Flu%rgbﬁlenyﬁg&:gﬂi]mh‘yl]znp]éﬁd]i dﬂmet%lyT]’ls?erﬁ?n 1 jdﬁz

By using the compound obtained in Example 131¢, the title compound was
obtained by similar procedures to those of Example 104a (yield: 96%).
'H-NMR (CDCls): 6 7.85(d,J =7.1Hz, 1H), 7.42-7.53 (m, 3H), 6.88 (m, 2H), 6.55 (m,
2H), 4.40 (s, 2H), 3.52 (d, J = 7.2 Hz, 2H), 3.09 (t, J = 6.0 Hz, 2H), 2.89 (br d, J = 11.5 Hz,
2H), 2.59 (t, J = 6.0 Hz, 2H), 1.98 (dt, J = 11.5, 2.2 Hz, 2H), 1.79 (m, 1H), 1.68 (br d, J =
12 Hz, 2H), 1.39 (m, 2H).

b) 2-[[1-[2-[(4-Fluorophenyl)aminolethyllpiperidin-4-ylJmethyllisoindolin-1-one
hydrochloride

By using the compound obtained in Example 132a, the title compound was
obtained by similar procedures to those of Example 1f.
Melting point: 221-230°C
1H-NMR (DMSO-de): 6 7.69 (d,J = 7.4 Hz, 1H), 7.61 (m, 2H), 7.50 (m, 1H), 6.99 (m,
2H), 6.72 (m, 2H), 4.51 (s, 2H), 2.80-3.97 (m, 10H), 1.99 (m, 1H), 1.80 (m, 2H), 1.62 (m,
2H).
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6.76-6.69(3H m, 4.40(2H,s), 4.08(2H,t,J=5.9Hz), 3.51(2H,d, J=6.9Hz),
3.00(2H, brd, J=11. 7Hz), 2.79(2H,t,J=5.9Hz), 2.31(3H,s),
2.12(2H, brdd, J=10. 5, 10. 5Hz), 1.82-1.69(3H, m, 1.49-1.26(2H, m. c)
2-[[1-[2-(3-Met hyl phenoxy) et hyl ] pi peridin-4-yl]nmethyl]isoindol in-1-one
fumarate By using the conmpound obtained in Exanple 121b (210 ng), the
title conpound was obtai ned as colorless solid by carrying out a reaction
simlar to that of Exanple 36¢c (252 ng, yield: 91% . Mlting point:

202- 203t ExamplaRDHREE -] 4 Meﬁmeqph@yll)ﬂmlnmyhyllzplsmdnns%mmeﬁlyyll-

7.50-7. 4 6. 71(3H ), 6.59(2H,s),

4. 48(2H, 5 E‘)(’mz?%g]( ﬂﬁz—F ﬁﬁé&@tgﬁgﬁm&% ﬁ‘?}@'ﬁ“bﬁ §§3Hz) 3 ozzH brd, J=11. 3Hz) ,
2. 83(2H, &) 244- (@Irla)droay&ﬁyﬂpﬂzﬁéﬂlrhmyl]méth}a(sbﬁamﬁl)1 oBe 62( 2H, brd, J=12. 7Hz) ,
1. 28( 2H. brdd, J=21. 9, 10. 7H?)

2-1[1-[ 2- (4- veTh @Wbmmw)tetnm‘llﬁ;xp@mmﬂaomﬁ%molp ané@rhrdmopthaanbneB
1-
s ng- 4 (ETRERRE mitoh s Eifbofiodiin Bhechnit i Ri it A (R AR Bide e’

as cr udewpuhcmlam(to oY) g;araa/mﬁ:galpaﬂd PotaesiGin etbehdTe (23410 16/93hmef) dadaHEaleq 115a
(347 ng). The resultlng crude product was used in the next reaction w thout
purifi caﬂ ST pysfter 3 hayrs, the spiven wpseeapsrpted, w(};ri t}mslrm@ﬂuejmi guzi;leq :gvzt?hm %
dol ed in Ex e a ny
501 1% s 88 Bl AR NAIPRUN L OBl gh RS G ERPLENAFRR A

simlar The bhnaet Wiis dFsdoPéreNd:K6h, bnd 4héBryiMg thnt 483/Qer30@ﬁiﬂﬁsﬁltrat1on
1H NVR(CDO @) : 7. 85(1H, d, J=7. 2Hz) . 7.56-7. 42(3H, m, 6.82-6.78(4H, m,

4. 41( 2H, 8yd thefilirgtepyas cpncerdepted. 3The rewlting solid Wes quapended 2md)washed in

2.11(2H, ddd, J=2. 3, 11. 6, 11. 6Hz
? gg(iHes%?‘gﬁgn%& %@%ﬁ“i@ﬁ%‘%éﬁ% (”h)(a 2&%’?1 [21(21 Met hoxyphenoxy) et hyl | .
pi peri di mmMR](cmw 18 snBm QI 075 Haecl H)) T4t 66 (Y 3HY) 4191T(51@}903159t(ﬂd1

obt ai ned |n Exanpl e 122b_(270 ngéH the title 148 conmpound was obtai ned as
col or | es% Sdollep r}%&%%r(ﬂy'? g Db, e (bad. 473 He, 31, 2t (tof = et i), 36¢

(232 ny, % gg# |r3n é N#?g )

7.67(1H. %r)éﬁ? ngz v 2 gt 229, 58t 121 1 e g M) ?%Qg‘ié‘gs‘é‘t AP

6.59(2H,s), 4. 48(2H S) 4 04(2H t,J=5.7Hz), 3 41(2H, d, J=7. 3Hz) ,

3. 03( 2H, brdJ 11. 6Hz), goHt J =5. 7Hz) , 21(2H brde 10, 7, 10. 7Hz)

1. 80- 1. 702l M&theyesallfw xyethy)piperidin- %@J@ew(lfmlwohrawpl e 123:

2-[[1- [ZhﬁﬁnNﬁBHXL phenoxy) et hyl] piperidin-4-yl]nmethyl ]isoindolin-I|-one

A solution of the compound obtained in Example 183a (1.00 g, 4.20 mmol) and

triethylamine (0.88 mL, 6.31 mmol) in dichloromethane (5 mL) was cooled to 0°C, and
added dropwise with methanesulfonyl chloride (0.488 mL, 6.31 mmol). The mixture
was warmed to room temperature and stirred for 1 hour, then the reaction mixture was
diluted with ethyl acetate and washed with saturated NaHCOjs solution, twice with
water, and then with brine, and dried over Na2SO4. The drying agent was removed by
filtration and the filtrate was treated with 1.30mL of 4N HCl-AcOEt solution. The
crystals precipitated were collected by filtration to obtain the title compound (49%).
'H-NMR (DMSO-d6): & 10.61 (brs, 1H), 7.69(d, J = 7.5 Hz, 1H), 7.61 (m, 2H), 7.49 (m,
1H), 4.51 (s, 2H), 4.04 (t, J = 6.9 Hz, 2H), 2.88-3.62 (m, 11H), 1.99 (m, 1H), 1.80 (m, 2H),
1.59 (m, 2H).

c) 2-[[1-[2-[(4-Methoxypheny1)amino]ethyl]piperidin-4-y1]methyl]isoindolin-l;one
A solution of the compound obtained in Example 133b (200 mg, 0.514mmol)

and para-methoxyaniline (63 mg, 0.51 mmol) in acetonitrile (2 mL) was added with
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fumarate (Conpound 646 in Table 1) a) 1-Brono-2-(2-nethyl phenoxy)ethane By

usi ng 2-net hyl phenol (162 ng, 1.5 nmol), the title conpound was obt ai ned

as crude product by carrying out a reaction simlar to that of Exanple 115a
(334 ng). The resulting crud product was used in the next reaction w thout
purification. b) 2-[[I-[2-(2-Methyl phenoxy)ethyl]piperidin-4-yl]nethyl]

i soi ndol §d#idmab&idBY 7 sig) 0.1 O el pstasditial f@Bondie EXPRIZE 1.2838m6B3HhdD) |

the title conpound was obtained as brown oil by carrying out a reaction

simlar hentedat 781C. Bdberpt Bourspbhe spiveniygyas emaporated 4441‘@19@r°l}§e‘e§}d9€1w5 was

sed in e react thot rifi &2 2- Met,
lSheno;<y) ?‘ﬁy Mﬁlbf)'lenrela Idoﬁj \)‘,}Mpfousu g IIls?)l n éHjﬁmf %ﬁ?#‘%‘rﬂ‘&&? meéwl | ng
t he conp@idnmromaiametmdrur&aam«a&%b (P8BS dPEhg agbkt Whi kén

ration
obtai ned as colorless solid by carrying out reactions simlar to those of
Exanpl e @wttheafiltpgte waseqogcentaated thet regidue was punfiedpby ailicazeh- 218C

7107, otsRireghShttblpaagutiendgfiamiiy ke, foéﬁa%ff’yéégg?’m 9,

4. 48( 2H, 5)%). 4.10(2H,t,J=5.6Hz), 3.41(2H,d, J=7.2Hz), 3.03(2H, brd, J=12. OHz),
285(2Hbr_a? 2.23(2H, brdd, J=11.0, 11. OHz), 2.13(s,3 1771Hbrs
1.61(2H, Bt MRIQDle)) b %8%8d,d 24.2 Hey W), 7B<?aﬁ=§ﬁéml§ ), 6.79 (d, J 9.0

o ndor PP BIA {4 B OB AR A0 AR A Ren 3. % (04 7% Y I, %41% t,

1- Br ono- 2 =(646 H7, RHY0z. 008y, J ﬁhQITOHX,)ZH‘)t hme(th =U30 B, 2H), 1.98 (dt, J = 11.7,
4-trifluoroneth Iphenol the title corrpound was

2 . ,
obt ai ned2- éé‘lbr bﬁédﬂ’etﬁ'ﬁyl €8 'Plyilnb d@tHa HDadt400m. 2 | ar to that of
Exanpl e 115a (519 ng). The resulting crude product was used in the next
reaction without purification. b)

2- [ [ - [ 2d)2HTrRI{41MIetidRdy DY b Ry R0 )t h N bilpRriR e -4 Ail Jin ébhyl]is6Rida)ih]1-one
i soindolin-l-one By using the conpound obtained in Exanple 124a (519 ng),
the tit!|¥m&afound was obtai ned by carrying out reactions sinilar to those

2 85( 1h o 327 By gsibadnlRe by Eppafida it BESRT 15E AL e botdgund we
4. 13( 2H, ébtdizled Pyizsimildr pécdtufhskothOddzof Exhniifle A0f bricldd 84%).4Hz)

2.81(2H, t, J=5. 9H2L 2,17-2.09(2H, m), 1.85-1.63(3H m, 1.50-1.38(2H m. c)
2-[[ 1- [ Meking peipti08 et hyl phenoxy) et hyl ] pi peri di n-4-yl ] net hyl |

'(igb”gg'i}f‘ JMR'?BMMW% €7.8Y (45} D9 4 B, CATPLSE thy OPERIE8 h N AT &, 324D
= 9 Hz, 2H), 6.58 (s, 2H), 6.54 (d, J = 9 Hz, 2H), 4.48 (s, 2H), 3.63 (s, 3H), 3.42(d, J =
7.2 Hz, 2H), 3.12 (t, J = 6.6 Hz, 2H), 3.03 (d, J = 12 Hz, 2H), 2.66 (t, J = 6.6 Hz, 2H),

2.21 (t, J = 12 Hz, 2H), 1.81 (m, 1H), 1.63 (br d, J = 12 Hz, 2H), 1.31 (m, 2H).

Example 134: 2-[[1-[2-[(3-methoxyphenyl)amino]ethyl]piperidin-4-yljmethyl]-
isoindolin-1-one fumarate (Compound 313 in Tablel)
a) 2-[[1-[2-[(3-Methoxyphenyl)amino]ethyl]piperidin-4-yllmethyllisoindolin-1-one

By using meta-methoxyaniline, the title compound was obtained by similar
procedures to those of Example 133c¢ (yield: 31%).
IH-NMR (CDCls): 6 7.85(d,dJ ="7.5 Hz, 1H), 7.42-7.53 (m, 8H), 7.08 (t, J = 8.1 Hz, 1H),
6.26 (m, 2H), 6.18 (m, 1H), 4.40 (s, 2H), 3.78 (s, 3H), 3.52(d, J = 7.2 Hz, 2H), 3.14 (t, J =
6.0 Hz, 2H), 2.91 (br d, J = 11.7 Hz, 2H), 2.60 (t, J = 6.0 Hz, 2H), 1.99 (br t,J = 12 Hz,
2H), 1.82 (m, 1H), 1.68 (m, 2H), 1.40 (m, 2H).

b) 2-[[1-[2-[(3-Methoxyphenyl)aminolethyl]lpiperidin-4-yllmethyllisoindolin-1-one
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conpound was obtained as colorless solid by carrying out a reaction simlar
to that of Exanple 36¢c (171 ng, yield: 89%. Melting point: 198-199C

1H NVR(DMSO-d6): 7.68-7.56(5H, m, 7.52-7.45(1H m, 7.12(2H d, J=8. 6Hz),
6.60(2H,s), 4.48(2H,s), 4.18(2H t,J=5.7Hz), 3.41(2H, d, J=7.2Hz),

2.98(2H, brd, J=11.6Hz), 2.79(2H,t,J=5.7Hz), 2.13(2H brdd, J=11,7, 11. 7Hz),
1.79-1. 7fi(nistatd , 1.60(2H, brd, J=12. 3Hz), 1.38-1.18(2H n). Exanple 125:
2-[[1-[2-(4-Trifluoronet hoxyphenoxy) et hyl ] pi peri di n-4-e{l ] met hyl ] -

i soi ndol i n- | - oRE UeiRghgcemponnd abtfanebis Exanpls) 184g) the title compound was

41 1T u ey SR AR BNAD & e Bt Y 8% hpound v

obt ai nedMabting peiat:pr@d182°Cby carrying out a reaction simlar to that of.
Exanple 115a (598 rT%‘)6 The resulting crude product was used in the next
GPMSfPndeX: i

react i on'HiNM8 al #381d: 253 Dz LH), ¥.§0(ny, L1y 7 50 (o, dHBL HP6 (¢, I =
; G ] A :
Compountt e iaLPRR g Antp Ao w T (Bedy) 3Pl Bad T Mt B 07 8 e

as crude2Hy,adig(t, By 6.6rH» 20D, 8.02 (br dcRhetlilonHsj 2H), .65 @, I kad.6 &z, 2Eypgpbe

115b (589 ng). The resulting crude product was_used in the next reaction
wi t hout (it ¥ =k Han2Hy)l.82 (m, 1H), 1.63 (br d, J = 12 Hz, 2H), 1.31 (m, 2H).

2-[[1-[2-(4-Trifluoromet hyl phenoxy) et hyl ] pi peridin-4-yl]methyl]isoindolin-1
-one fumarate By using the conpound obtained in Exanple 125b (589 ny), the

title cBraapled3sag-[(b(%(2Methsx gyt enyl)eminslothyll] phyerédinre/yiM@etiill]-r eact i ons
simlar to those of Exanple 36c (304 np, {i el d: 55% 3 steps). Melting
poi nt : 18§¢inflgkie- Lrenefiamy Graypoupdgid@ip Feble-}) 3Hz), 7.59-7.58(2H, m),

1. 28( o1, DY T sl lfhhoilpir bRy b FhynGaidodiiidne || o)
2. 78( 2H, t , J=5.Byngingdril-RAefiix@ihiline, thle 3€le torhpodddl #hs oBtaiRéLbysihilar

1.30-1.19(2H, m . Exanple 126: 2-[[1-[2-(1, 3-Benzodi oxol -5-yl oxy) et hyl ]
pi peri di PEogediTpsre HAse iof Bramelq *é"’lcl(yﬁ’h@ F03ttar at e (Conpound 671 in Table 1)

. ) ; , i tl i
By usi naugNirRREB NG OBy BNGNOL.s filla, b 4%-ﬁ8g}e8g§g;r)f¥ﬁa§e oh! ﬂ{i‘%%@%,npl .

col orl ess sol by Simlar procedures to’those 5a dnd

36¢c (yi elH), 6.882667 (kbRH),My4p G, AH), 280¢< 3AT, 3.52 NMVR(HWVBEA®)H), 3.19 (t, J = 6.0

7.67( 1H,}§, J=7.95)., 7. 35- 7.60(2H M, 7.45-7.52(1H, r%_p 6. 79(2?*_[H, d, J=8. 4}{,

6. 62( 1H, B2:.21); 4393 (Br o 51114 Handi), 2-64dt.d) = 6¢) He( 2, dcP9y=n 2H)g1.89 (m, 1H),
1.68 (m, 2H), 1.41 (m, 2H).

b) 2-[[1-[2-[(2-Methoxyphenyl)amino]ethyl]lpiperidin-4-yllmethyllisoindolin-1-one
fumarate

By using the compound obtained in Example 135a, the title compound was
obtained by similar procedures to those of Example 40f (yield: 89%).
Melting point: 183-191°C
'H-NMR (DMSO-d¢): 6 7.67 (d,dJ = 7.5 Hz, 1H), 7.59 (m, 2H), 7.48 (m, 1H), 6.75-6.81
(m, 2H), 6.58 (s, 2H), 6.56 (m, 2H), 4.49 (s, 2H), 3.77 (s, 8H), 8.43 (d, J = 7.3 Hz, 2H),
3.18 (t, J = 6.3 Hz, 2H), 3.00 (br d, J = 11 Hz, 2H), 2.69 (t, J = 6.3 Hz, 2H), 2.17 (m, 2H),
1.81 (m, 1H), 1.63 (m, 2H), 1.28 (m, 2H).

Example 136: 2-[[1-[2-(4-Fluorophenyl)allyl]piperidin-4-yllmethyllisoindolin-1-one
hydrochloride (Compound 358 in Table 1)

Methyltriphenylphosphonium bromide (801 mg, 2.24 mmol) was suspended in
tetrahydrofuran (4 ml) and added with potassium t-butoxide (257 mg, 2.29 mmol) at
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5.94(2H,s), 4.48(2H,s), 3.98-4.04(2H m, 3.41(2H,d,J=7.2), 2.94-3.01(2H m,
2.71-2.77(2H, ), 2.08-2.19(2H M, 1.6-1.8(1H nm, 1.5-1.6(2H m,

1.1-1. 3(2H, M Example 127: 2-[]

1-[2- (2, 3-D hydro-| Hinden-5-yl oxy) et hyl ] pi peridin-4-yl]nethyl]-

i soi ndol i n-1-one fumarate (Conpound 676 in Table 1) By using 5-indanol, the
title corgeailtwhpaatuiel alThechifture oy ddded with atohitionSifithe RbmpPbAEE Bbifa@fed O

t hose of Exanple 115a and Exanple 36¢c (yield: 22%. 151 Melti ng oi nt:

181- 185G ExagReios&l d &, #%mqlp disselyedin tepradydyofgogm (4 M), and then the

g ‘61% ZHSIC%ISA? giw'fs §21£§)e%(%t|1§g (séﬂ% té#&ﬁgaftﬁgé ;ng 135161111‘% 1?5‘(‘ if_?ctBOn mixture was

4. 02- 4. Odid2tddriith 8tk @2étatle drd w%hhec?w@lﬁr&tﬁfdt&ﬂaﬁieoﬁ szaruan Bidabbbrinke
2.12-2.22(2H m ,193204(2Hrr),1618(1Hr‘9 6(2H m,
3( H?H’EX%?F) |andithgn with saturated brine, and r1ed over sodlum sulfate.

1-1.
37 bind A W GER e s B BB POl e
I6, 7|, 8- fediucéd pEUsPurd- topibdinal- [[11[b¢4mubk@mypauﬂqlpm@ﬁdgpt ai ned as

or

o] ess sol id by simlar procedures to those of Exanple 115a and Exanple
36c (y .em meibﬂ)dwowépltmﬁgowsmrud&asodw@c Byjunjvg(tbrmerwtipg product, the

7.67(1H, 92(.1H,d, J 1),

6. 60E 6. 697 %‘@’“‘é‘@’g?fﬁfﬁ‘% %%ﬁ??l%’lgscsu scsi’}‘ﬁ bi'z %@Hfg)p”?c"g“ées(t@ tHO%eG?_ng m

3. 41( 2H, Exahﬁmez])f(yﬁlcamsa)OZ(zH m, 2.72-2.79(2H, n), 2.60-2.69(4H ),
2.10-2.20(2H m, 1.55-1.80(7H ), 1.1-1.3(2H nm Exanple 129: 2-[]

2- (5, MW“Z&H‘E‘PF éﬂ?dﬁi pht hal en- 1-yl oxy) et hyl ] pi peri di n-

| ] met L4 By usi ng
R R T R R e A 8,

| es'szzalaadzﬁm)smmg(an s DEBAE,O5 4 U8(IHO5 &. 3f-4 Eoapiian)] 152 and Exanpl e
yi el d; ng poi nt: 196-203C ' H NVR( DVBO- de) :

1H, %}29472%} 6H7Hl$53 3r3eﬁfé§m?r)27?94%HF152(41?~12 H,m)s. 97-7. 05(1H, m) ,
1H,d,J=8.1), 6.64(1Hd,J=7.5), 6.59(2H,s,fumaric acid), 4.48(2H s),
4

2.

1.
2-
me
3,

c

) ,7
ol or
6¢c (
E
L09(2H, ), 3.41(2H d, J=7.2), 2.98-3.05(2H n), 2.80-2.85(2H ),

m:eaahpmlmz 5[1~E2-@5E12|bwﬁhen21)%&cﬁmﬁﬂmen&n& H1 B Vhy1TvB 4-
1.3(2H m Exanple 130: 2-] 2- [ Met hyl (4-f1 uorophenyl)am no] ethyl ]
eri d.#fhxdsﬂla%@twrlﬂ(z?@wmdwm 1@&%0@39%761« rruE ledipound 295 in

le 1 o) f

| or canT s Baby e Mol A RRAB e s PR 3 i PR s added
h (Boc) 20 (t8rtSButyl 41i8:dvoxyméthyhriperddihatiatarbbLylatedpnépadbd by irefebdihgid ne,
Japanese Patent Unexamined Publication No. 11-217377, 12.12 g, 56.30 mmol) was

1-[
4-y
56
col
36¢C
7.67
6.70
4. 03-
2.62-
1.1-
pi p
Tab
4-f
W t
152
dissolved in dichloromethane (26 ml), and the solution was added with
p-toluenesulfony! chloride (10.73 g, 56.30 mmol) and triethylamine (8.63 mmol, 61.9
mmol) at room temperature, and then stirred at the same temperature for 5 hours.
The reaction mixture was diluted with dichloromethane (100 ml) and washed with
water and saturated brine, and dried over sodium sulfate. Insoluble solids were
removed by filtration and the filtrate was evaporated under reduced pressure. The
residue was recrystallized from hexane (100 ml) to obtain the title compound as
colorless solid (14.13 g, yield: 85%).
1H-NMR(CDCls): 7.78(2H,d,J=8.1Hz), 7.35(2H,d,J=8.4Hz), 4.09(2H,brs),
3.85(2H,d,J=6.9Hz), 2.65(2H,brdd,J=12.5,12.5Hz), 2.46(3H,s), 1.87-1.79(1H,m),
1.65-1.62(2H,m), 1.44(9H,s), 1.17-1.03(2H,m).

b) tert-Butyl 4-[3,4-dihydroisoquinolin-2(1H)-ylmethyl]piperidine-1-carboxylate
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and then the mxture was stirred at roomtenperature for 8 hours. The
reaction mxture was diluted with ethyl acetate and washed with water,
twice with 0.5N aqueous HCl solution, saturated NaHCO3 sol ution, and then
with brine, and dried over Na2SO4. The dryi ng agent was renoved by
filtration and the filtrate was concentrated. The resulting solid was
suspended and mb@ﬂpdﬂhdhwtanﬂdtla Bkl 137@(1 0%gl 2.70aARGYNFotaksiuml d: 80% .
IHNWR (CDCls) : 6 7.31 ( 698(}@ Hy, 6.42 (br s, 1H), 1.51 (s,
9H). b) @rpmmyﬂwmgl,aﬂrldpﬁ@wywéﬁmé] drgisoquinelinee@aP fom & &l Manal) were r ed

Compouna® aalkeR e PRy e Basda oy TR ohe bk lre AR ECRAR on-

under ni hewgeritiabtitTag. A!’*}teefeastlbﬁ fdlﬂﬁlrfa Qd’asjs@axm foHcBSing! A¥Rd mcchhﬁ@d Wit ur e
ws added dropwi se with bronoethylacetate (0.995 g, 5.96 nmol) and then

war med t ethybaeatatecgrgbwashadewithiwater, @tndrthﬁngrfedrovﬁr pedinm sulfate.c alosplovble

m xture diluted w h washed wat er and
Chen w t g b wEm¥ad P Bietion RESWR, Faedle MBS MVRpoRtlen niBE rotiigd o by
fil tratlﬁfbsﬁmd trraefreéamagarm g@aaemwbeﬁﬁeduomlmsgmkbmﬁuporrpound (0. 600
g, 2.02 mol)/8nL THE sol uti on was added dropwise wth Li AlH4 (230 ng,

6. 06 mmfl)rpwogrﬂehzaﬁaeﬂ)@apbélcblvdemeﬂ@fmemko shpping theotitle compeund ancelprpss
m xture Wit (10 nm.) and added with water (0.25 nL), ,
15% aqueé(‘)yz1 +gtfgld QR@BEW(% 25 nL), and water (0.75 nL), and then
filter edxHNMthnmcraatmmmcm,@@mmtvedmwmﬂ)tml(nﬁ%ﬂs) igngn(@Hls)was puri fied
by sili ca 8 chromat o raph (et hyl acet at e/ hexane). The resul ti ng
conpound2-f 24&7125;11!22 #88(4H.mas2 3P b I8 . G He), Hﬁ@‘rﬂﬁﬁ(éﬂmhéﬁé(ﬁ(&s}n) and
the soI ed with triethylamne (0.46 nL., 3.32 mol) and cool ed
gg%%gggga/as added dropw se wi th net hanesul fonyl chloride (0.220
n1_ 2 84 mmol ) and stirred for 1.5 hours. The reaction m xture was diluted
with ether and washed three tinmes with water and then with brine, and dried

over Na2®®art- Hﬂ@l ér[{ﬂf p¥p- aéefhbymsqqemN@dZ(ﬂpryﬂlmqtayﬂmeaﬁchh@omam ate
d h 13 95
S Caee i b eobodll A RibBE i kb BpROTPRN 2GS pil i B R iy 2> (M

2. 69 (s,didhloromet®né $15 ﬁi‘l‘D anﬂ&ﬂe @plution was added with potassium permanganate
2[[1[2 hl\/bthy 4-f 1 uorophen amno]ethyl]plper|d|n4 Eereth% i soi ndol i
n-1-one ¢ i) WP heﬁéylemmwnal JHezifle 6387 me ek 4fprmoll 308, a

broduct e g&w&ﬁﬁvforgw 6 PEREEANESE A Qb BNE AbpbXBLRaE e 1 01

was furt rocedur es 0 those © g’|’?ﬂvv| t hout
purifi Caﬂieﬁl’hdﬁéd @&bt}ﬁsa‘tui'zhﬁdtaqhbﬁlmmmdf dofiivgth hydr&@¥#ite (15 ml) and stirred

for 20 minutes. The reaction mixture was extracted with dichloromethane, and

washed with water and dried over sodium sulfate. Insoluble solids were removed by
filtration and the filtrate was evaporated under reduced pressure, and the residue ws
purified by silica gel column chromatography (methanol-dichloromethane) to obtain
the title compound as colorless oil (281 mg, yield: 55%).

'H-NMR(CDCls) : 8.07(1H,dd,J=7.5,1.2Hz), 7.45-7.32(2H,m), 7.19-7.17(1H,m),
4.10(2H,brs), 3.57(2H,dd,J=6.6,6.6Hz), 3.00(2H,dd,J=6.6,6.6Hz), 3.02(2H,brs),
2.69(2H,brdd,J=12.1,12.1Hz), 1.96-1.90(1H,m), 1.72-1.62(2H,m), 1.46(9H,s),
1.31-1.18(2H,m)

d) 2-(Piperidin-4-ylmethyl)-3,4-dihydroisoquinolin-1-(2H)-one hydrochloride
By using the crude product obtained in Example 137¢ (281 mg), the title
compound was obtained as colorless solid by similar procedures to those of Example 1d

(232 mg, yield: quantitative).
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Melting point: 223-231cC'H NWR (DMSO-d6): 5 10.59 (br s, 1H), 7.69 (d, J =
7.5 Hz, 1H), 7.61 (m 2H), 7.50 (m 1H), 7.03 (t, J =9 Hz, 2H), 6.83 (m
2H), 4.51 (s, 2H), 3.73 (m 2H), 2.87-3.54 (m 11H), 1.99 (m 1H), 1.80
(m 2H), 1.59 (m 2H). Exanple 131: 2-[]

1-[ 2-[ Benzyl (4-fl uorophenyl ) am no] et hyl ] pi peri di n-4-yl ] et hyl]-

i soindolin-l-one fumarate (Conpound 301 in Table 1) a)

Benzyl (4-fl uorophenyl )am ne A solution of 4-fluoroaniline (1.50 g, 13.5
mol ) ande} ${dc&5itFnprophonyly2rxoethyblpiparidinit- ylﬂmaﬂxyﬂﬂ-%ri&qu&raweqpmohn) was
cool ed tg(%%) ahd the solution was added dropw se with benzyl brom de
(1.61 nL 8% mo After stirring at room tenperature for 1 hour, the
reaction m xt uBg u\safg tihie |l coin@duid bbtaghdtyin mahﬁleelaaadzamghewzt:hm@ théres
with water and then with brine, and dried over Na2SO4. The i ng agent
was renmptitlg CBSPPPPP@ wag oBtrinedias heown o} pxeimilasproseduses tathage of ééam@iﬁ Hue
was puri 118% lglldlh )gel chromat ography (ethyl acetate/ hexane) to obtain
t he t|tIe ound %I'd d: 46%. "HNWR (CDCla): 6 7.26-7.36 (m 5H), 6.88
(m 2H, IIG-MQR(G!YDC%H)S 1@823(1{15@)2&1)43 h33@H, BN Y-G9 SR BIVSYH )s),am no]

et hyl net hanesul fonate ﬁy usin he con‘;)ound obt ai ned i n Exanpl e 131a, the
title co?rﬁ@ ddels6.8:% 8 Hrh St Hs‘lﬁ?gﬂ Frdcedardtmle t hose of Exanple 130b

(939 . 1 691(m 2H), 6.69 (m 2H),

4.55 (s, 'ﬁz‘ﬁﬁﬁlﬁ@g ’Q‘)%‘h%l%zg %?%771%3 ﬁ%&% by o1 (s, 3H). ¢) 2-[[ 1-[2-[B
enzyl (4-fl uorophenyl)am no] et hyl ] p| perl d [ n 4 yI ] methyl] igoindol in- 1-one
By using_the con;loound obt ained in | e the title conmpound was

obt ai ned?BllLil3 gl‘“%PB‘é@ﬁ'@t’%&?%Wﬂb‘é’é"‘éf“ Mﬂﬂtéyli@b“ dihydrejsoquunglin-] 64

1H NVR =7.2 H, 1 7.41-7.58 3 7.19-7.32
(m 5H),(ﬁ§g.5?§‘ (h%ﬂ%ﬁ?‘f’(‘g"f 60 (m 2H), 4.2?) (s, 2H), 4. gsran(s,H)zH), 3.48-3.53
(m 411||:D|) 2. 90 Byrusﬁgi)thef&télg&lﬁdmz%fﬁeddi?\.MIﬁﬂb,lwe:(:lliblmz, 0.29 Intigl), tHd) , 1. 78
[1- 2t1f18éﬂrzlymelad Maéebtﬁswﬁg; pRlsibTeVnseHg by simiar prcadures|tp Fheseyf

ndog £z reomso\%%gg,geq%esﬁa/y) usi ng the conpound obtained in Exanple 131c,

itle conhpound tal néd by simlar procedures to those of Exanple

(m
2-[1

SOi

he t

of (y| eMdltir@Bpgint:NESI1t1560C poi nt: 174-185C ' H-NVR (DMSO-ds): 6 7.67 (d, J =
5

94

7.20-7.21 (m 3H),

(i %é@aﬁg’n&@a}%b@z’éﬁ%ﬁ%i‘%o?f’@ggég vg7n§'é(|1|§21|ﬂ»l-%§H@§ oH), 4. 47
15 4710, TRy, 7.5 P 2b0r a5 18k B, sr80"y Sal g e Bltobtiny 2

1H), 1. 5:90wr9&n4H,h1)= 1199-HP7 (5 Hn). 1. 27 (m 2H).

li
t
4
7.
6.
(

Example 138: 2-[[1-[(E)-2-(4-Fluorophenyl)-2-methoxyiminoethyl]piperidin-
4-yllmethyllisoindolin-1-one fumarate (E-isomer of Compound 741 in Table 1)
a) 2-[[1-[(E)-2-(4-Fluorophenyl)-2-methoxyiminoethyl]piperidin-4-yllmethyl]l-
isoindolin-1-one and 2-[[1-[(Z)-2-(4-fluorophenyl)-2-methoxyiminoethyl]piperidin-
4-yllmethyllisoindolin-1-one

By using the compound obtained in Example le and methoxylamine
hydrochloride, the title compounds were obtained by similar procedures to those of
Example 18a.
2-[[1-[(E)-2-(4-Fluorophenyl)-2-methoxyiminoethyl]piperidin-4-yllmethyllisoindolin-
l-one(yield: 30%)
IH-NMR (CDCls): 6 7.84(d,dJ =7.5 Hz, 1H), 7.78 (m, 2H), 7.41-7.52 (m, 3H), 7.01 (t, J
=9 Hz, 2H), 4.37 (s, 2H), 3.94 (s, 3H), 3.57 (s, 2H), 3.46 (d, J = 7.4 Hz, 2H), 2.82 (brd, J
= 11.6 Hz, 2H), 2.04 (t, J = 10 Hz, 2H), 1.74 (m, 1H), 1.59 (m, 2H), 1.30 (m, 2H).
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Exanpl e 132:

2-[[1-[2-[ (4-Fl uorophenyl)am no] et hyl ] pi peri di n-4-yl ] nethyl]isoindolin-
1-one hydrochl oride (Conmpound 275 in Table 1) a) 2-[]

1-[2-[ (4- Fl uor ophenyl ) ai ni no] et hyl ] pi peri di n-4-yl]methyl]isoindolin- 1-one
By using the conmpound obtained in Exanple 131c, the title conpound was

obt ai ned24f1- HinﬁQ &4-Fhroocsithnyd)s2 -ine th éxysm irode t i fpipéred iho4- g1 1mwitley 1350128 80in -

1H NVR (CDC13): 7.85 (d, J =7.1 Hz, 1H), 742753(m3H) 6.88 (m
2H), 6. 5$°Pﬁiylelél—6‘%)4 40 (s, 2H) 3.52 (d, J = 7.2 He, 3.09 (t, J =

Cat, 5 TR GBORE 617867 07 offte, yiff ripof deb ddfs_%%ﬁ& g, 4173
(m 2H) . =189 B=z] $H), [423&(342Hb mssmhenyl:)amdm]:evmﬂﬂ 2H), 3.30 (s, 2H), 2.91 (br d,

plperldln 4-y| lmeth i soi ndal i n- 1- one drochl oride By using the conpound
obt ai neddimt 1E§<]§fp @X,ég@h(bqqqé T 11 He, %Hhﬂo%ﬁlﬂnmhg) 1R & n@), By33s(omy FER)

procedures to those of Exanple if. Melting point: 221-230C 1H NMR
(DVBO-d6): 6 7.69 (d, J = 7.4 Hz, 1H), 7.61 (m 2H), 7.50 (m 1H), 6.99 (m

2H), 6.7R) 24[1{11 IZEM (4-Fhdoropheniit)-2-n2etBOx Al odt iyl 1 3ipklidint 4 39 dthyliH) , 1.80 (m
2H), 1.62 (m 2H). 155 Exanple 133: 2-[[1-[2-[(4-Methoxyphenyl)amni no]
et hyl ] pisgEdelipnt-aog famanate | | - i soi ndol i n- 1- one funarate (Conpound 307 in

%’5}2' conbound. obt i’f‘(ﬁ%fm%@’éﬁ%‘? SRR Yk B WG EERBORRL LS ool
(0. 703 gobtaired bynai)ilavgs ockidased M&ﬁlokmofBEﬁrﬁ)ﬂlletmfl(ﬁe(d:L@G%t)\) and t he

sol ution vvas added _with Nal (0.842 g, 5.62 mmol) and potassi um carbonat e
(2.34 g, Metiieg peigt) ! 6fd heated at 80C. After 3 hours, the sol vent was

evapor at af.NMRADMED 5| §U2.70R%, deerleslhy ~SR8 W24 S AHERISH

sol uti on and extract four timés Wth or onet hane. e eXtract Wwas

dri ed oveH),NaZIS®, 2H6.63He, 2H )y 4 nid (agzia), 3vﬁss(sr3m\sema (@yzm |3.35¢d, gr= 7.8/HE, t he
filtrate s concentrated. The resul t| n was suspended and washed in
ether t o2@btZalt(brie J¢7 {18 HepgPouh9 (B sd: 19/@3% 20} (8ba1PHt (bgd7Igs (d,
J—75 3 441 2H), 3.59 (t, J = 5.4 Hz,
??MH) yﬁé'(éﬁﬁ%(m 2I—%1 (br d,(sJ :H)12 Hz, 2|(—|), 2.51 (t, J =5.4
Hz,2H) 206(dtJ: ,24Hz 2H), 1.83 (m 1H), 1.70 (br d, J = 12
o[ 1 SN Bl 9 Erlbh L
2-[[1- (& mnlef b PHEN (B fdiyenophpmyl)-drmethoyyimippethylIpiresidirtdtylh- 1- one

220" ol 5y 0Bl 0 Ehark i3 BRGNS o Sy paE R BBl ot nane (5
m.) was cool edBy osifig,thamrom peuhett ob td irpsaviinSEx ash plle mhhhéleﬁlel dodipolun@ Waar i de
(0.488 room t enperature and

stirred M Pfsnfﬁﬁ’dgﬁr’?‘ll h@gp%%ﬂg'ﬁéégéﬁ%mﬁfﬁ%“&ﬂqg 4\%5"191‘1 91%).
Melting point: 164°C
'H-NMR (DMSO-de) : 6 7.65(d,dJ = 7.5 Hz, 1H), 7.65-7.62 (m, 4H), 7.47 (m, 1H), 7.23
(t, J = 8.9 Hz, 2H), 6.61 (s, 2H), 4.49 (s, 2H), 3.75 (s, 3H), 8.35 (d, J = 7.4 Hz, 2H), 3.30
(s, 2H), 2.80 (brd, J = 11.5 Hz, 2H), 1.93 (br t, J = 11 Hz, 2H), 1.68 (m, 1H), 1.52 (br d, J

= 11.8 Hz, 2H), 1.07 (m, 2H).

Example 140: 2-[[1-[(E)-2-(4-fluorophenyl)-2-methoxycarbonylhydrazonoethyll-
piperidin-4-yllmethyllisoindolin-1-one 1/4-fumarate (E-isomer of Compound 746 in
Table 1)
a) 2-[[1-{(E)-2-(4-Fluorophenyl)-2-methoxycarbonylhydrazonoethyllpiperidin-4-
yllmethyllisoindolin-1-one

By using the compound obtained in Example le and methyl

hydrazinocarboxylate, the title compound was obtained by similar procedures to those
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diluted with ethyl acetate and washed with saturated NaHCO3 sol ution, tw ce
with water, and then with brine, and dried over Na2SO4. The drying agent
was renoved by filtration and the filtrate was treated with 1.30nL of 4N
HCl- AcOEt solution. The crystals precipitated were collected by filtration
to obtain the title conpound (49%. 'H NWR (DMSO-d6): S 10.61 (br s, 1H),
7.69 (d, ofJExariple 184, (yidt: 46%)61 (m 2H), 7. 49 (m 1H), 4.51 (s, 2H), 4.04
(t, J =6.9 Hz, 2H), 2.88-3.62 (m 1H, 1.80 (m 2H), 1.59
(m 2|_|) IE)NMR[(FP?IQ)J[QMW %}&I@H@ﬁ@ Jaerﬁ)}Iz 1H) 7.68 (m, 2H), 7.43-7.55 (m,

obt i hod iy ERAHETE 4 3 AR IR OB B i Gl B T (o
ng, 0.512AWW.95 (b dget oNHES MK 2(08 Bk}, 1A31 300 . B’f‘(xﬁ5§H§qd’Y6er'dod'=df2 (77

ng, 0.51 mml%} and pot assi um car bonat e (178 ny, and heated at
70C. Aft He, 2Hhdut4s(mi Hd)-sol vent was evapor at ed, and then the, residue was

e D R R B0 o oG B Sl L

by filtrabimdelinanend (8ellll t4%pt e was concentrated, the residue was purified

by silica &M chr omat ogr aph3/ (di chl or onmet hane/ net hanoly) to obtain the
title colpdIMB (CRE:0 4uddqd, J 7 QNfe,(IEDCT 3p-7.53 tmadH), d.28)(m; 2H)2 THB, (t,1H) |

4 40 (s 3 ey %‘h&’ 7 G A0 1 GG B b glage o Bos 6y,

2H), 2. 99 =(11rHel, 2H), 2.06UbF tHE = 10HIz, RIH .72 (m LD, @eﬁ(hkz 2}9H).;283(n19&1{)dt J =
11.7, 2.1 Hz, 2H), 1.81 (m 1H), 168(brd J' =12 He, 2H), 1.40 (m 2H).
d) 2-[[1-(2-[(4-Methoxyphenyl)ani no]ethyl]pi perldln 4-yl ] met hyl ]

G T Rt e AT e el

the title ¢ I’n r proce 8 of Exarrple

40f (yi etdl]xr&ﬁt%lhsmhblmgmm fu&be‘@te H-NI\/R (DMSO-d6): S 7.67 (d, J = 7.5
Hz, 1H), 7.59 (m 2H), 7.49 (m 1H), 1(d, J =9 Hz, 2H), 6.58 (s, 2H),
6 54 (d, J = JBypsingifhe cqm&smeckobtzﬂ)ed o, %:saneele 130p, the. tite compound wgs 2 Hz,

’ gbté{rﬁf%y anljl%r %ceéle}'és %tﬁ%ie(%‘lmg mplfé)O'f_%*feéH)I?6f 26 St: iZ HS 6
2H) 1 3Me(tlilﬁg ﬁtH)lt maepl e 134: 2-[[1-[2-[(3- et hoxyphenyl)am no] ethyl]

pi per|d|n 41% t hyl]- isoindolin-l-one fumarate (Conpound 313 in Tablel)
a) 2- 1H-N R(DMS -de): 6 12.08 (br s, 1H), 7.75 (m, 2H), 7.67 (d, J = 7.5 Hz, 1H), 7.59 (m,

1-[2-[ (34 t <4<yl et

5y us.[ %g HE VISR SRy BT EL Sif o, P8 (i der 408 20 W R EED. I (e
pr ocedurm) 3042 g Jge= 02 x| 2. 82336d(&’l=6121Hz32H’§ 2.08tbNVRT €EQRQH3) 2H)S 177785
(d, J = J=8.1Hz, 1H), 6.26 (m

2H), 6. 1<8n(lrﬁU irfb‘iH()badxlé-(%Z H2+Blfl>élfg?%s2HBH) 3.52 (d, J = 7.2 Hz, 2H),
3.14 (t, J =

Example 141: 2-[[1-[(Z)-2-(4-fluorophenyl)-2-methoxycarbonylhydrazonoethyll-
piperidin-4-yllmethyllisoindolin-1-one fumarate (Z-isomer of Compound 746 in Table
1) _

By using the compound obtained in Example 140a, the title compound was
obtained by similar procedures to those of Example 40 (yield: 73%).
Melting point: 153°C
'H-NMR (DMSO-de): 6 9.39 (s, 1H), 7.65 (d, J = 7.5 Hz, 1H), 7.58 (m, 2H), 7.48 (m,
1H), 7.38 (m, 2H), 7.27 (t, J = 9 Hz, 2H), 6.62 (s, 2H), 4.45 (s, 2H), 3.60 (s, 3H), 8.35 (4,
J = 7.5 Hz, 2H), 3.32 (s, 2H), 2.80 (br d, J = 11 Hz, 2H), 1.98 (m, 2H), 1.70 (m, 1H), 1.52
(m, 2H), 1.07 (m, 2H).

Example 142: 2-[[1-[(E)-2-(4-Fluorophenyl)-2-acetylhydrazonoethyl]lpiperidin-
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6.0 Hz, 2H), 2.91 (br d, J = 11.7 Hz, 2H), 2.60 (t, J= 6.0 Hz, 2H), 1.99
(br t, J =12 Hz, 2H), 1.82 (m 1H), 1.68 (m 2H), 1.40 (m 2H). b)
2-[[1-[2-[(3-Met hoxyphenyl ) am no] et hyl ] pi peridin-4-yl]nethyl]

i soindolin-I-one 157 fumarate By using the conpound obtained in Exanple
134a, the title conpound was obtained by simlar procedures to those of

Exanpl e m]mqhﬂmmﬁsw 1- orMeftﬁxinngtep(E mome&m{:baﬁﬁunmﬂmn(m)de) S 7.67
(d, J = a’f(x 0 (m 1H), 6.96 (t, J = 8.4 Hz, 1H),
6.58 (s, a>224ﬂ1 [éEh?LiférFi@ore ermlw Mew:.lshs(dgazomythsélmser(lcbn %Vblmeghsdlz (d, J =

72Hz , t. 3 =6.6H, 2H), 3.02 (br d, J = 11.7 H, 2H). 2.65
(t, %’%g%ﬁz‘ﬁlzg&é 2.20 (br t, J =12 H, 2H), 1.82 (m 1H), 1.63 (br d,
J
2-
i

= 12 Hz, 2H)By hsihk thelcoRipbundsbiiphél ih3Bxample le and acetic hydrazide the title

[[1-]2- [(2 Met hoxyphenyl )am no] ethyl ] piperidin-4-yl]nmethyl

soi ndol FHRRAMGHev L PRtAtRed Rycimplaa Pao@UgrestoTthpseofifxan ple-18p (yield: 64%).
[

[

i
1-[2-[(2¢ | | d t |
By st no AR EBEINY o SIS N B REY e AT L B P
pr ocedur &H) t7006 hpS@= &af H@;amp) 4a413§<2}{)ys ehds ﬁ@)%s 51 (|d|- NMFV 6@01331)) 2.81 (b85S

(d J = 7.45-7. ( H)
6 56 6 o T Bis S8 Aoute, K 208 Brg b & HLpe, BHB A 430n 15, 10726 (e d, 319

319(t, 2 2.93 (br d, J = 11.4 Hz, 2H), 2.64 (t, J = 6.0
He, 1%1{399}({91%“‘ éipiéo (m 1H), 1.68 (m 2H), 1.41 (m 2H). b)

2- [[1 [2 [ (2- NEthoxyphenyI)am' no] et hyl ] pi peri di n-4-yl ] met hyl ]i soi ndolin-1-0

ne fumarateB usi e conpound obtained in Exanple 135a, the title

conpound®hgt 1-( %1‘541‘%&10691’@1 Y-2oacety Hydangonge thylipipssidinf-Eimethydl- 40f

| d: | 183-191C 1H NVR (DVBO-d6): S 7.67 (d, J = 7.5
I(-l)z“,e é?@&‘%%{ﬁ“"@’“m (m 1H), 6.75-6.8(1 (m 2)H), 6. 58 (g, 2H), 6.56

( m 2H) 4 49 Eﬁ usﬁgi)the 3017@0\(1&1 olﬁhl)nedfin%ct(tﬂpleJM%a 7th3 ﬂiﬂe cghbHc;undgm)iﬁ (2'[ ,173
( m 2H) obt&mgﬂ b(yrﬁlmilpﬂ' prqceégre(srﬁo tQpBe ofﬁ&agnglm@éé_y)leldgéﬁw e 136: C

2-[[1- [ Zmbhidd HOER | 1'yl'] pi peridin-4-yl]nmethyl] isoindol in-1-one
hydr ochl or#beé%kg W%I(’)bgwo)@S in Table 1) Methyltriphenyl phosphoni um brom de

(801 rrg,II-]Z-l\lZ\leWDMSO-‘dlaB susmade,cmmaoe(tmaﬂmdncsrvuaam =(7A5H2, 18nd7.3ddagd Wi th
pot assi um t - but oxi de at 158 room tenperature. The

mi xture 4k TARd@ Wk A (§g?ut91 Hﬁr G, 14H2&9 CoRPourhP h2indd2 (dy Eﬂaﬁﬂﬂze l e
(819 ny, o5, %433W‘E§P'(1)Jd'1~°151ﬁi el 2@0‘(?‘3@3“? 8%#{% C A iﬁﬂ@‘ 3H) %‘116 {r@, § B%4
t ature e redc

m xture was stirred at e "sahe "t enfper outs. b &S
m xt ure (had, J = 12 Hz, 2H), 1.19 (m, 2H).

Example 143: 2-[[1-[(Z)-2-(4-Fluorophenyl)-2-acetylhydrazonoethyl]piperidin-4-y1]-
methyllisoindolin-1-one fumarate (Z-isomer of Compound 751 in Table 1)
a) N’-[2-Chloro-1-(4-fluorophenyl)ethylidenelacetohydrazido
2-Chloro-4’-fluoroacetophenone (1.00 g, 5.79 mmol) and acetic hydrazido (0.472
g, 6.37 mmol) was dissolved in ethanol (10 mL), and the mixture was stirred at room
temperature for 8 hours. The reaction mixture was concentrated, and then the
residual solid was suspended and washed in hexane. The resulting solid was purified
by silica gel column chromatography (dichloromethane/ethyl acetate) to obtain the title |
compound (yield: 94%).
1H-NMR (CDCls): & 9.19 (br s, 1H), 7.75 (m, 2H), 7.12 (m, 2H), 4.44 (s, 2H), 2.41 (s,
3H).

b) 2-[[1-[(Z)-2-(4-Fluorophenyl)-2-acetylhydrazonoethyl]piperidin4-yllmethyl]-
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diluted with ethyl acetate and washed with saturated aqueous sodi um

bi carbonate solution, water, and then wth saturated brine, and dried over
sodium sul fate. Insoluble solids were renoved by filtration and the
filtrate was concentrated under reduced pressure to obtain
2-[[1-[2-(4-fluorophenyl)allyl]piperidin- 4-yl]methyl]isoindolin-1-one as
crude pr isdimiolinByonsi Ng the resulting product, the title conpound was
obtained as colorless solid by simlar procedures to those of Exanple if
(yiel d: 34% . Remgingdhgspmpound gbtagned inEravmmpleNEdadihe: title compound was

9.6-10.0 H 7.7 45-7. 51(1H 2 2H, ,

5. 79( 1H, é‘%’ 1‘%@?@#‘“’)’ brge eﬂﬁ("ﬂf"%ﬁbg@ °%"Zf‘azfn&16(]g b, thfn?‘ pugifisghid bag .GH%,

3. 1- 3. 6( diHcargel éherat(%(rZ ﬂdlc}ﬂloﬂon?etﬁﬁﬁéﬂxﬂ&hfﬁ@ ﬁdlﬁjA

2-[[1-] 2- 4Fluo n - 2- oxoet hyl | pi peri di n- 41:{ rrethl -3, 4-
&)(Zﬁy-*) el -

di hydr oi S&4IMRdJC -3 s, Hyhr béﬁl(é,r 8 . Thirpd %7 54r(nTaaH)e712)4 (=),

tort - But S0 A T e e EEPRer? Pty S Rkyad B hRLOC LI BEOT AR g
to Japadgbe 1PAt Hpt2H)) Q500G \$H), BulY (6 RN . M(m, W21 6374, 218, 134qm, 26130
mmol ) was dissolved in dichloromethane (26 m), and the 'sol ution was added

with p-toluenesul fonyl chloride (10.73 g 56. 30 nmol ) and triethyl am ne

(8.63 lo | t Ihe stinhye t he sane
t enper gﬁ}r e[[? iczgg Eou u)on?‘ph]ehgﬁﬁ e%cg?ﬁ %5{3 bet y erh%ey&fnﬂ}\ﬁctpﬁﬁ'

di chl or ofeindalif-1-dfui graénd washed with wat er and saturated brine, and
dried over sodiumsulfate. Insoluble solids were renoved by filtration and

the filtrate vdksueipgpibe semaoundiehtainedindixamels J4sb, thptitle campetinsl ves
ta f 10 bt tle d
Cor Y L bbby ARG Thded & SRR BBl BERESTENIN %S )

7.35(2H, M,ell;t!&ﬂchiﬂ) 154°®9(2H brs), 3.85(2H, d, J=6. 9Hz)

2. 65(2H, brd 12.5Hz), 2.46(3Hs), 1.87-1.79(1H, 1.65-1, 62(2H, ),
1. 44( 9H, g;NL{Ril?Mls@gem 3419)9% i fiyfi6 (d, J = 7.2 Hz, 1H), 7.58 (m, 2H),

compound b GEUN EAS l%“ﬁ‘ﬁ"?ﬁgyé *2%' O P e 200 2O Bt o
(375 ny,2.83 (h, PHY) ).82-and (i?n 41, lnwdr(ﬁi el Isel(mnan()Sﬂag &, 28)71 mmol ) were

di ssolved in dinethylformam de (9 m) and the m xture was heated at 80C for
13 hours with stirring. The reaction m xture was stand for cooing, and

Soai um <ot Fap 14k R LPOE LR AR HTD LR B Bl ifinc ™ '

filtrates- ycHﬁxeeM&h@Gmﬂﬂﬁh-llFdil@rfuﬁﬁdmﬁ(dionﬁfoﬁﬁ&WBS-m-ﬁﬁBlerBSW ting crude
product was purified by silica_,gel colum chromatograph i (et hanol
- di chl or oret har®) compoypd gorippd In ExpeplokBBidest 2druneléarnd oj| (948 ny,

yi el d: %%fo&%ﬂnﬁ@hydrochlonde (568 mg, 3.56 mmol) were dissolved in a mixed solvent
of pyridine (12 ml) and ethanol (12 ml), and the mixture was stirred at room
temperature for 3 days. The reaction mixture was diluted with ethyl acetate and
washed with saturated aqueous sodium bicarbonate solution and then with saturated
brine, and dried over sodium sulfate. Insoluble solids were removed by filtration and
the filtrate was concentrated under reduced pressure to obtain (E,Z) 2-[[1-[2-(4-
fluorophenyl)-2-(benzyloxy)iminoethyllpiperidin-4-yllmethyllisoindolin-1-one as crude
product. By using the resulting product, the title compound was obtained as colorless
solid by similar procedures to those of Example 36¢ (255 mg, yield: 27%).
Melting point: 151-155°C '
TH-NMR(DMSO-ds): 7.18-7.78(13H,m), 6.63(2H,s,fumaric acid), 5.17(0.8H,s),
5.07(1.2H,s), 4.45(2H,s), 3.63(0.8H,s), 3.2-3.4(3.2H,m), 2.70-2.80(2H,m),
1.86-2.03(2H,m), 1.6-1.8(1H,m), 1.4-1.5(2H,m), 0.9-1.1(2H,m)
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1IH NWR(CDCla): 7.20-7.07(3H,nm, 7.02-7.00(1H,m, 4.11(2H brs), 3.60(2H, s),
2.91-2.87(2H, M, 2.76-2.68(4H nm, 2.35(2H d, J=6.6Hz),

1.80-1.68(3H, mM,1.46(9H,s), 1.18-1.09(2H,m c) tert-Butyl

4-[[ 1- oxo- 3, 4-di hydr oi soqui nolin-2(1H) -yl ] nmethyl] piperidinecarboxyl ate
The conpound obtained in Exanple 137b (488 ngy, 1.48 mmol) was dissolved in
di chl oronet hane (15 m), and the sol ution was added with potassi um

per nanganat e (70 ngg and triethyl benzimammnl um chl ori de (337
ng, 1.48Ex#BPIe v 2 éﬁ)e%rl’bﬁaéhpr? 8fneayllptnerldns-4wd ethylliseindsdiot1-one i xt ur e

was st ang Jﬁ&hlﬁﬁﬁt "Eqi‘gﬂ%dgfé&’g% Irredl\M,#,armg%ur ated aqueous sol ution of

sodi um hydrosul m nutes. The reaction

m xt ur e weZ-[[@KE)SBehpleathylprore-pém]pip @idinhasim e tiyd]issia86ed 1Wneh Wat er and
dried over sodium sulfate. Insoluble solids were renoved by filtration and
the filtrate whie eamprind: diaingddr Examplede (300smar b87am30k)t$@dr esi due ws

purified lﬂ¥or?b I1| gﬁé’% héﬁgwmgg é)p{n%pqt}yrléne& har] ?ﬂ di chl oronet hane) to

obtain Itle ¢ as coldgrless ol 8 d: 559 .

1H NIVR( (]]Gihﬁ)lylfoz&lﬁﬂ(d]zmﬁ ael) Jend ﬁxelso&iﬁc)n wis 48ded 3%%t£@saurz chBsonald (shig, M
4.10(2H brs), 3 ST(2H,dd, 95,6, 6. 6He) . 3. 00(2H, dd. J=6. 6, 6. 6Ftz)
3. 02( 2H, Bﬁs% 4 mymgly apd; stiraer gtnopm teppperppyre for 3% houm( I\hewyactmn mixture

1.72-1.6

2 (Pi por 1 8f A40 SR ) g eseolflybuBleaflo was eqllogted b Blkcationia ge oy
usi ng t hebteiruthe qﬁm)dmpombws d6krléda dﬁlﬁarmd)zamwﬁlc{ B%)yg), the title
conpound._was .obt ai ned as col orl ess { simlar procedures to those of

Exanpl e ‘HrNNBEDE): 1831 H d.dohAtz) 5t$37%)22 8iEm)e§- 59(1[11 d,J=16.0Hz),

1-[2-(4 ?‘WE) 27192? i Y

-3, 4-di héjggg:ﬁs)ggw no |Bn f%:ﬂ@ﬂ dnéagl(%g{ah%?% 3%&%}%& obt a| ?‘?éd in
Exanpl e 288@H,BINJ ). 0H2)32.9T0AH 1d, J=11¢.4H4) ! 1.86-06HBH 3D, Was obt ai ned as brown
0|I by sj m gd@;ocedures to_those of Exanple le (110 ng, yield: 35%.

' H NVR( CbE4@ {28035 (34490 7. 43-7.33(2H, ), 7.19-7.09(3H m,
3.73(2H,s), 3.57(2H, dd, J=6.8, 6. 8Hz), 3.45(2H,d,J7.2Hz), 3.01-2.95(4H n,
2.15(2H, ddd, J=1. 1, 11. 5, 11. 5Hz), 1.83-1.44(5H, m). f)

2-1[1-[ 219)(245[H(Ebsdrﬂmwrp-gzpmmﬁﬁwidmmymindtmnscyhcldmi D36k hydrochloride
- 3, 4-di hydr oi soqui nol j n- H) - one, hydrachl oride By using the corrpound
obtained in $ing fb,?@or(lmlglqmbtagleggn,ﬁrmn)pletlﬁéa thetjtde

(20, S o o ioeteR Pl B iRl B Bie R P E R PR e

10. 02( 1H4&%)s), 8.19-8.06(2H, m, 7.87(1H, d,J=7.8Hz),
Melting point: 212-215C |
IH-NMR(DMSO-ds): 10.8(1H,m), 7.68(1H,d,J=4.8Hz), 7.61(2H,d,J=3.9Hz),
7.53-7.46(3H,m), 7.41-7.30(3H,m), 6.81(1H,d,J=15.9Hz), 6.43(1H,dt,J=15.9,7.6Hz),
4.51(2H,s), 3.84(2H,s), 3.44(2H,d,J=6.9Hz), 3.35(2H,s), 2.90-2.87(2H,m), 1.99(1H,brs),
1.81(2H,brd,J=13.5Hz), 1.57(2H,brdd,J=15.2,11.6Hz).

Example 146: 2-[[1[(Z)-3-Phenylpro-2-penyljpiperidin-4-y1]methyl]isoindolin-1-one
hydrochloride (Z-isomer of Compound 364 in Table 1)
a) (Z)-3-Phenylpro-2-pen-1-ol

3-Phenylpro-2-pyn-1-ol (500 mg, 8.78 mmol) was dissolved in ethanol (3 ml),
and then Lindlar catalyst (25 mg) was suspended in the solution. The mixture was
stirred for 6 hours under hydrogen flow. The reaction mixture was filtered, and the
filtrate was concentrated and then the residue was purified by silica gel column

chromatography (dichloromethane) to obtain the title compound as yellow oil (500 mg,
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7.51-7.45(3H, ), 7.38-7.29(2H, M, 5.11-5.04(2H nm), 3.60-3.53(4H M,
3.44-3.37(2H,m, 3.07-2.98(4H, m, 1.99-1.07(5H, m. Exanple 138:
2-[[1-[(E)-2- (4-Fl uorophenyl) - 2- met hoxyi m noet hyl ] pi peri di n-

4-yllmethyl ]Jisoindolin-I-one fumarate (E-isonmer of Conpound 741 in Table 1)
a) 2-[[

1-[ (E) - 2q@dntilativenphenyl ) - 2- met hoxyi m noet hyl ] pi peri di n-4-yl]nmethyl] -

i soi ndol i n-1-one and 2- {%

1- [ ( 2) - 2 RANMRIGPEphichg1-7- LG o £\A8 I sled +ALL TH4)p B8 (I R, dt,J=11.7,6.2Hz),

4-yl ] et hy, I ne By using the conpound obtained in Exanple |le
and net E44kh§ﬁdgd%ﬁ§gPéégloride, the title conpounds were obtai ned by
simlar procedures to those of Exanple 18a.

2-[[1- [( - 2- (4- Fl uor ophenyl ) - 2- net hoxyi m noet hyl ] pi peridin-4-yl]nethyl]iso
i ndol i n- b1Zo3eChlore-d-rheoyhprofi-pavR (CDC13): 6 7.84 (d, J = 7.5 Hz, 1H), 7 78
(m 2H), 7.41-

3H), 3.57 (s, ?Sc°‘é‘%¢’é‘%|4°§’tmj‘e9‘}n§xﬁﬁ‘p1%ﬁ@a ‘5‘6%?% t?rz“dmmf” “‘aﬁi%k%drl&d ln2H)

4 (t, d}lhl%r&ﬁeﬁ?a:nezw)ml) Jan@tHeBol Wthdn wis 28dddWwitRH-tolderdBulfFhylZddiloridd 1
[1-[( )-2-(4- FIuorophenyI)-Z met hoxyi m noet hyl ] pi peridin-4-yl]nmethyl]

.0

sE:n ndol {427 mg.che4 wreely ané%lemlwvme((@@c;lla) 2.3 mngp]) with ige eodting. HThedH) ,
.5
. 8

g (m tlé::%nixté é { g%%ggmtgs@%ng%a(tﬁ? %,tbi itérreg IfBr 1621%95%1‘5( bfrl‘ga rgacjlon 11 6

2H) mixtite Wak alded withlvatdz (18)1) add éBtrabed Wikth diehfoom@thadtd) . The33 (M

b

2H%(1 %(E}trtzct(wsww&p’fﬁéhwa)telzanﬁbengfﬁedimm hpﬂ]tlpexpériiedlionemsqdﬁv}met hyI] -
dol B d

| soi ndo étﬂf&teonﬁlsaflﬁg 9011 8 »¥erlés' n%ve«iI gﬁ?ﬁ) 918? 88@3&?2@&{3& Yﬁ%gwéargéfa arrpl e

the title co t 55 hed

40f (yi ehﬁlderﬁ@%wedl\ﬂeﬁsﬁ}g pmhﬁiesulﬁﬁgréd‘rli\h\waﬁ PYE@ed By silfca’gel Qolun 2H)
7.65 (d, J = 1H), 2H), 7.49 (m 1H), 7.21 (m 2H), 6.63
(s, 2H) c}gowgtqgap}z”hexgng)gto cgatalg.H)he tglecompoungiys copordess (off, (11]3 mgy ygald-lz
%}fgrd J =11.5 Hz, 2H), 1.99 (br t, J = 10 Hz, 2H), 169(m

, 1. yy d, J = 11.4 FE, 2H), 1.08 (m 2H). Exanple 139: 2-[[
1-[(2) - ZLH-NI\ERLGIDCEherwi ¥ -28¢5Hnl)p8 6 (I Haet=11 [4H) P20 0dH)d I ¥11.4,8.2Hz),
met hyl ] -i soi ndol in-1-one fumarate (Z-isoner of Cbnpound 741 in Table 1) By
usi ng t h&2¢@Hhedi8-9%ai ned in Exanple 138a,the title conpound was
obtai ned by simlar procedures to those of Exanple O (yield: 919 . Mlting
point: 164C 'H NWR (DVMSO-d6) : S 7.65 (d, J = 7.5 Hz, 1H), 7.55-7.62 (m

4H), 7. 4&)2([rH.[(ZH)-,Pthil:ﬁ:ro-(then&l]plxﬁrﬂhﬂrﬁrylﬁhathyﬁ]1§)1nc(o$m ?—H)xe 4.49 (s, 2H),
3.75 (s, 3H), 3.35 (d. J = 7.4 2H), (50 280 grd J =115
Hz, 2H), 1.93 ]?JbPSI’Pg the compoypd Omnedlme@m(ﬂmle Hpb (31 (Brzg(w2 mrgol) and

the compound obtained in Example 1d (183 mg, 0.685 mmol), the title compound was
obtained as colorless solid by similar procedures to those of Example 145a (236 mg,
yield: quantitative).

'H-NMR(CDCls): 7.84(1H,d,J=7.5Hz), 7.54-7.21(8H,m), 6.55(1H,d,J=11.9Hz2),
5.79(1H,dt,J=11.2,6.1Hz), 4.40(2H,s), 3.50(2H,d,J=7.0Hz), 3.26(2H,dd,J=6.1,1.2Hz),
2.96(2H,brd,J=8.3Hz) 1.98-1.87(2H,m), 1.79-1.67(3H,m), 1.48-1.40(2H,m).

d) 2-[[1[(Z)-3-Phenylpro-2-penyllpiperidin-4-yllmethyl]isoindolin-1-one
hydrochloride

By using the compound obtained in Example 146¢ (230 mg, 0.664 mmol), the
title compound was obtained as colorless solid by similar procedures to those of
Example 1f (148 mg, yield: 58%).
Melting point: 206-215°C (dec.)
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= 11.8 Hz, 2H), 1.07 (m 2H). Exanple 140: 2-[]

1-[(B) - 2- (4-fl uorophenyl) - 2- met hoxycar bonyl hydrazonoet hyl ] -

pi peridin-4-yl]methyl]isoindolin-I-one 1/4-fumarate (E-isonmer of Conpound
746 in Table 1) a) 2-[[

1-[ (E) - 2- (4- Fl uor ophenyl ) - 2- net hoxycar bonyl hydr azonoet hyl ] pi peri di n- 4-

yl ] met hy VELINMR(DMISOVde): DMO6@EH, biss),M068(1 81, €,TeP 2K, Rbd@HEJ=39HEXampl e | e and
met hyl  hydrazi nocar boxyl ate, the title co ound was obt ai ned by simlar

pr ocedur 8s$3{131.dW5d 8.0, %90@%%413111'8&?(}%) -49(259) 49]?&!;3\%35#2(1@@612) 6713395
(3L Sl 2 SRy snBy e gmapta - 05 (M 30 70

7.2 Hz 128)2H Brd3={hsHd), 1J62{2H;br&w,-221'ﬂ)12 SHOB (br t, J = 11 Hz, 2H), 1.87
(mlH) 1.76 (br d, J = Hz, 2H), 1.44 (m 2H).
[1 [(2)-2-(4-fluor ophenyl) 2- met hoxycar bonyl hydr azonoet hyl ] pi peri d| n- 4 y

d, = 7.
o T B e R b o |
H) , 3 7By¢{ﬂ66h18r1d3|(‘t)30m3014:7d $70 in)Tablé.1% Hz, 2H), 3.36 (s, 2H), 2.85 (br d,
11 b, 2H), 2.06 (br t, J =10 Hz, 2H), 1.72 (m 1H), 1.61 (m 2H),

28 (m ap3sFhleyp- 12P1Hnyim[°c’EPyne o
b S et by ] § OB e 2o R RS BERATM O RAZANA Y] AP ShRRgund mas o

i n Exanpbigairtdas doleldsk ol yCoaiipans duv\a Feadivnadimeldr by tEdth'Ed’anﬁﬂ@Pﬂiﬁqggs to
t hose of Exanple 40f (yield: 769 . Mlting point: 154C H NVR (DMSO-do): 6

vl—‘Lll\)E‘E_l\)

12. 08 (bmesYleldyR9%). 75" (m 2H), 7.67 (d, J = 7.5 Hz, 7.59 (m 2H),
e e Sty e [0
2H) 208(brt, = 11 Hz, 1.77 (m 1H), 1.64 (br d, J = 12 Hz, 2H),

1.
1- [(2) 2b)(?z?[ﬁT(ﬁtﬁ}t?ﬁﬁbﬁﬁ912yp}21yﬁ9£?@mi@ﬁé$ﬂéfﬁ9mﬂhﬁéﬁdﬁii?eﬂWP]

i peridin-4- I ound 746
PP Tabi e 1) SRR chi BEhDEHe dtatuieE EHARAS! frd Gn 20 ks gt B fhe
conpoundcumundbﬂoaameai nlDExﬁmliiid Bd (Y5868 00685 ntn@olb bl%ﬁtl@fcoﬁ&aﬂm &ad0 (yield:
73% . Melting p0| nt: 153C. 1H NVR.( DVBO d6) : % 1H), 7.65 (d, J =
7 5 Hz ohypined assmk%{esaﬁahd by agnilsy Progwurevt%ﬁn{smof rpmpleldfa (163 mgs 9 Hz,

Gﬁﬂ)seo 4.45 (s, 2H), 3.60 (s, 3H), 3.35 (d, J = 7.5 Hz, 2H),
332( 280(brd J =11 Hz, 2H), 1.98 (m 2H), 1.70 (m 1H), 1.52
(m 2H),H-NMR(CDCR))7.85(1H,d,J=7.5Hz), 7.56-7.41(5H,m), 7.31-7.26(3H,m), 4.42(2H,s),

3.53-3.51(4H,m), 2.98(2H,brd,J=12.6Hz), 2.27(2H,ddd,J=2.2,11.6,11.6Hz),

1.85-1.73(3H,m), 1.53-1.43(2H,m).

c) 2-[[1-(3-Phenylpro-2-pynyl)piperidin-4-yllmethyllisoindolin-1-one hydrochloride
By using the compound obtained in Example 147b (160 mg, 0.465 mmol), the

title compound was obtained as colorless solid by similar procedures to those of

Example 1f (138 mg, yield: 78%).

Melting point: 205-211°C

IH-NMR(DMSO-ds): 11.16(1H,brs), 7.70-7.43(9H‘,m), 4.52(2H,s), 4.31(2H,s),

3.57-3.36(4H,m), 3.02(2H,brs), 2.03-1.59(5H,m).

Example 148: 2-[[1-[2-(1-Oxo0-1,3-dihydro-2H-isoindol-2-yl)ethyllpiperidin-4-yl1-
methyllisoindolin-1-one hydrochloride (Compound 576 in Table 1)

- a) 2-(Hydroxyethyl)isoindolin-1-one methanesulfonate
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Exampl e 142: 2-[[1-[(E)-2-(4-Fl uorophenyl)-2-acetyl hydrazonoet hyl ] pi peri din
163 4-yl]nmethyl]isoindolin-l-one fumarate (E-isoner of Conpound 751 in
Table 1) a)

2-[[1-[(E)-2-(4-Fluorophenyl)-2-acetyl hydrazonoet hyl ] pi peri di n-4-yl ] net hyl ]
- isoindolin-l-one By using the conpound obtained in Exanple | e and acetic

of ‘Exanpl & 180y Tt oo Rpoune 89Ri AR L Heimble f ha 2aniBGEIHLE 00 73

7.2 Hz, 2Kl)1ydr7)xﬁ§‘th&h}soﬂit[)ohn7l 8rde Wab4blained 8dprudé. (20d4dt,bykimil@r prétedurdd) .

441(5 % 63 3.51 (d J =7.5Hz 2H), 291 (br d J =114
Hz,  tothose of] X%ﬂyle lf o@Y(‘Eﬂmz hejresulting producs, the tigle qomponpil was 76 (br
d, J = .
11 (B) - 27 (fﬁfﬁ u%%”é%’i"nsﬁ °§‘m-b§<%:’§%‘§}f‘ﬁ§d‘%§%?8et{’ AYPY 0 parRtn 262 (Yipl ARY -

i

[
i soindolin-l-one fumarate By using the conmpound obtained in Exanpl e 142a,
t he tltlghg?f_}ps%(qd vvasBrng |ned by simlar procedures to those of Exanple

40f (yie -Qea-L ongH-iggindol Ayl ethyNpiperidimd-bypethglli 2 06 (s,
1H), 789;0{:1@011%@0:1;7 67(d J=7.5H, 1H, 7.59 (m 2H, 7.48 (m 1H),
723( J ., 4.48 (s, 2H), 3.75 (s, 2H), 3.42 (d, J = 7.2 Hz,
2H) , .83 (br ?-y gimg ttl)m c(l;m,poﬁirt} pbfAiRdd {nSExathiple ﬁS@StI(dJlﬁtlé conlpmluitﬂ-ivg% 2H),
1.76 I e
2-[[1 [ ( %BJ‘HQ‘ SFMBS’BHB% ﬁg}Jb)Y Szmileétpy?%giareézt@rtbe%mf @!fﬁnyéeﬂiﬁb i(rield: 72p6).

t hyl Tabl 1) a
rec 1 ) el MBUOMTRES) (41 TG0, CUTBRYI TkolTo01 ¢ 1

2- Chl or 03 42(2H,tL.dr6 80,6 E)Q:(Ianbde7 L1. 209]2 -8, OO&H,%)nmmizmd-ame,t1.9542)0h(2\H11ﬁlp
(0.472 soI ved in ethanol (10 nL), and the m xture was
stirred g? ]r%ékmt) Jn%)érvgg B for 8 hours. The reaction nixture was
concentrated, and then the residual solid was suspended and washed in
hexane. The resulting solid was purified by silica gel columm

chr omat o@r?aﬁhﬂZ((bl-iQ;dﬁmdﬁmtdraﬂél aoindol-2ediedh @) piperidin-aiylintdtRyiisbind olin-
conmpound "H-NWR (CDC13): S 9.19 (br s, 1H, 7.75 (m 2H),
7.12 (mlgﬁﬁ?‘ygr%ﬁh({id OH), 2.41 (s, 3H). b)

2-[[1-[(2) - 2- (&y Eklugrtaeb&wband'zo@&?&e)al ﬁm&rﬂmgq@my e%tﬁ’%&ﬂ&%} 1%54 met hyl ]

164 isoindolin-1-one By using the conpound obtaine t he
title covtained aseologlesapelédibpgingilan pacedures ddthas ofExhim@i;eeltdfyxdf&aBm}b)e i f

and the tifica LOg silica gel chromatography

(di chl o%%%&%?h&qﬁﬂéﬁ (yield: 53%. 1H NWVR (CDC13): 6 8.29 (s, 1H),

7.85 (d,:HINMR(DMBD-ded9.6-10.042H bredd, 601), 3t D6-7.4366H, 0N 7.45-7.54(2H,m),
4.55(2H,s), 4.50(2H,s), 3.93(2H,t,J=6.0), 3.58-3.68(2H,m), 3.3-3.5(4H,m),
2.84-2.98(2H,m), 1.9-2.1(1H,m), 1.7-1.9(2H,m), 1.3-1.7(2H,m)

Example 149: 2-[[1-[3-(1-Oxo-1,3-dihydro-2H-isoindol-2-yl)propyllpiperidin-4-yl]-
methyllisoindolin-1-one hydrochloride (Compound 581 in Table 1)
a) 3-(Hydroxypropyl)isoindolin-1-one methanesulfonate

By using the compound obtained in Example 1b and 3-aminopropanol,
3-(hydroxypropyl)isoindolin-1-one was obtained as crude product by similar procedures
to those of Example 1c. By using the resulting product, the title compound was

obtained as colorless solid by similar procedures to those of Example 26a (yield: 38%).

b) 2-[[1-[3-(1-Oxo0-1,3-dihydro-2H-isoindol-2-yl)propyllpiperidin-4-ylJmethyl]-
isoindolin-1-one

By using the compound obtained in Example 149b, the title compound was
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2H), 7.16 (t, J = 8.7 Hz, 2H), 4.39 (s, 2H), 3.49 (d, J = 7.2 Hz, 2H), 3.30
(s, 2H), 2.90 (br d, J = 11.7 Hz, 2H), 2.30 (s, 3H), 2.06 (m 2H), 1.78

(m 1H), 1.65 (m 2H), 1.34 (m 2H). c)
2-[[1-[(2)-2-(4-Fluorophenyl)-2-acetyl hydrazonoet hyl ] pi peri di n-4-yl ] nmet hyl ]
- isoindolin-l-one fumarate By using the conpound obtained in Exanple 143D,

the titl ; ) !
A e o e R

1H) 7. 6BL{NMRICBCTs) 27 . Bik(1 H &) =6 D), 588 §(AH, &, Bir6.3), 77.4D-7 B6H6H o)), 4 3804 H,8),31 (t, J

90 Hzﬁsgwfgtj D0 Fas@la a0n 85 A §ro Bokan el byl 1 58 4. 5M<7Hm§mp|e

'144 (E Z):-2a(dHg &)l 2- (4- Fl uorophenyl) - 2- (benzyl oxy) i m noet hyl ] pi peri di n-
4-yl1nethylJisoi'ndolin-1-one fumarate (Conpound 756 in Table 1) The
conmpound obtained in Exanple le (581 ng, 1.59 mmol) and benzyl oxyam ne

hydr ochl qr ny di sspolved in a m xed sol vent of

pyri di neOS &?r{fﬁ?%ﬁ? %?%éﬁ’fﬂr%mr?f’)‘{ﬁgrﬂ)ﬁtﬁéllhﬁpkflékfé‘hﬁé]@eébylﬂ'r ed at room

t enper at H;'bfndfoﬁ'h Rof@¥pdrodkiGriggact i on mxture was diluted with ethyl acetate
and washed with saturated aqueous sodi um bi carbonate solution and then

wi t h sat ur at edBy usingehe zouipdund obtaiesd indiixampleul4bh;) the titds edmpdndswhs ds wer e

r emoved filtrat and..the fjltrate was concentrated under reduced
pressur eq%/t(g ined. as qq!lo(r%sz)sdlgd h' fnfx{éaI( procedures to those of Example 1f (yield: 58%).

f1 uor ophpRWidg goinbervaydxy) i m noet hyl ] pi peri di n-4-yl ] nmethyl ]isoindolin-I-on
e as crude product. By using the resulting product, the title conpound was

obt ai ned'HENMB(MISOsgs): %SHJOGD(MI tgioad [EH), 5. 688 Hi,d,&57.8) 7L5ﬂ3$£65()fH Jmanpl e 36¢

7 18- 7 7RISR A Betrel i Rl R A R el ) o s b A s oy

4. 45( 2H, 35, 80( 2H,
1. 86(2 o%?zzH&%%? %&ZSQ(?H?{D? - 4(83213%;)13 gﬁm{%’ﬁ 1( 1(2% 165 Exanpl e

145: 2-[[1 [(E) 3- Phenyl pr o- 2- penyl ] pi perldln 4-yl ] met hyl ]i soi ndol in-

> L (AR RR AR BT R i R RSO R et RY PP BirdriBh4- w1 - one  The
Conpoundm@ﬁ{y@]lﬂﬁﬁlddlfh f)éﬁmlyﬁr(;cﬁl&ﬁng_}mimg %SGTIH"ﬁabPenﬂ

3- brono- | enyl - | - propene (369 , mol ) were dissolved in

di met hyl ﬁ)dﬁfﬁyglrdéyl(tﬁymspmdahd 1-bre m@tlumeenlfwweadded Wi t h pot assi um
carbonate (51 d. sti.rred at omte ture for 20
hours. The regB Hgﬁg%?%ﬂflgw%ga%’qgmfgdn 98?“(1240 é‘ﬁ%‘“’clhe solid
preci pi t atiedryamh ugpissintdeHn Yodd Wid atthﬁ{édt& crel% ?Hautcb 6§Ei$i1§r ths as

colorless solid (402 ng, yield: 62%. 5(1H, d, J=
7. 83- 7. 2»(t8ppeyf Exganmple fliey stﬂwgdhp)resul@nza:(rm&um thle:ﬁaesoxapm was

4. 41(2H, o%)tam%d%ycgﬁrl%u 011 by sn}lilar pl:l'odégguz‘es 'to tﬁose'ﬂﬁ')ﬂlxample 26a (yield: 43%).

b) 2-[[1-[4-(1-Oxo-1,3-dihydro-2H-isoindol-2-yl)butyllpiperidin-4-ylJmethyl]-
isoindolin-1-one

By using the compound obtained in Example 150b, the title compound was
obtained as yellow solid by similar procedures to those of Example 26b (yield: 87%).
'H-NMR(CDCls): 7.84(1H,d,J=6.6), 7.83(1H,d,J=6.9), 7.42-7.56(6H,m), 4.39(2H,s),
4.37(2H,s), 3.63(2H,t,J=7.1), 3.49(2H,d,J=7.2), 2.84-2.92(2H,m), 2.34(2H,t,J=17.5),
1.4-1.9(9H,m), 1.2-1.4(2H,m)

¢) 2-[[1-[4-(1-Oxo0-1,3-dihydro-2H-isoindol-2-yl)butyllpiperidin-4-yllmethyl]l-
isoindolin-1-one hydrochloride

By using the compound obtained in Example 150b, the title compound was

170



2.98(2H, brd, J=11. OHz), 1.97(2H, dd, J=11.4Hz), 1.86-1.69(3H m,

1.42(2H,ddd, J=24.5,12.5,2.9Hz). b)

2-[[ 1] (E) - 3- Phenyl pro- 2- penyl ] pi peri di n-4-yl ] nmethyl ]isoi ndolin-I-one
hydrochl ori de By using the conpound obtained in Exanple 145a, the title
conpound was obtained as colorless solid by simlar procedures to those of

co | 0 I o de):
L57BTuf, PRl St oL U e G N PR €

7.41-7. 3Me3u+ngrpom&w(z_}ﬁe J= 15 9Hz), 6.43(1H, dt, J 15.9, 7. 6Hz) ,

o S5121 BrapetnEANRl b 19 AR R BN Bl e SR 2R D o

146: 2- dol 1.
Rl S e e

(Z) - 3- Phesby2.p2d1,2) pbA-212(0H,8) Phenyl pro- 2- pyn-1-ol (500 ng, 3.78 mmol) was
di ssolved in ethanol (3 m), and then Lindlar catalyst (25 ng) was
suspended in the solution. The m xture was stirred for 6 hours under

hydr ogengkhaple 181¢ 2L [EAES- tzﬂbxmaxi Hﬂ%dmlﬁéﬁﬁ & dﬁguyli’ﬂ}q ﬁﬁse{lhi o-f at e was

concentrated and then the residue was puri y St colu
chr omat ofiyliprethyldiscinidolintieereafva)arate tﬂ:nnawmnﬂrﬁi)ltmt'll‘aeble:bhpound as yeI | ow oi |

500 nyg, titat 7.41-7.19(5H, ),
Es 58(TJH @%&%@Ml’?‘é}y&% f#‘é’(drj’%%g%za&ﬁﬁne 4. 44((2H dg) J=6.3,1.5 Hz).
b) (2)-3-Chl 0r941D1|B9Wé(Qm-quu?(ﬁﬂﬁ)np@f2@ Q%rﬂm%ﬂane s&lggﬁ@mﬂ e 1l46a

(300 ng, 2.24 mml) was dissolved in ororret and t he
sol ut i ondumeéihaldmamdtem@mlblamdrtbsublfu(bwyllwaﬁhidﬂeldcbath 64Zkodipm Ayddidenare) and

t t hyl 0.3 [ Th th t
v e B2 Ja0'Daah el sbork somaaratuts P Ovitred o the PEe tREoraLA B0 Mt ur o
was addeglimitell VBhEmikthPe Wad adBEd RXEH £63-8Fombgrdpohlys Ut AIHEARS-B 26y gme 94

extract was washed with water and saturated brine, and then over
sodi um &fi-Thmaol) aedhensied a G0 1Cd forweheurn eﬂ’dwe‘dadj;pm‘mixttnm wancabel toh@om

filtrat d duc Th | ti id

pur 11 et B e IR Angafused T WP BB dI HifeR A BRI of R 1| o
conpoundacdtateHebh&SSTIE bxtedck3vdiowasted! vith s%ﬁted%%@%h@)over
7.41-7.26(5H m, 6.66(1H d,J=11.4Hz), 5.90(1H, dt,J=11.4, 8. 2Hz),

4. 27( 2H, mage@igpsplfagy. Insoluble solids were removed by ﬁltratlon and the filtrate was

2 LT PO s B AR h A ol o e B
ml) and the solution was added with a catalytic amount of p-toluenesulfonic acid and
stirred at room temperature for 19 hours. The reaction solvent was evaporated under
reduced pressure, and the residue was diluted with ethyl acetate. The mixture was
washed with saturated aqueous sodium bicarbonate solution and then with saturated
brine, and dried over magnesium sulfate. Insoluble solids were removed by filtration
and the filtrate was concentrated under reduced pressure. The resulting oil was
purified by silica gel column chromatography (ethyl acetate-hexane) to obtain the title
compound as colorless oil (1.47 g, yield: 88%).
1H-NMR(CDCls): 7.16-7.29(2H,m), 7.00-7.11(2H,m), 4.12(2H,t,J=6.2), 3.56(2H,t,J=5.6),
3.38(1H,brs,0OH), 2.89-2.96(2H,m), 2.67-2.74(2H,m), 1.83-1.94(2H,m)

b) 2-[[1-[3-[2-Ox0-3,4-dihydroquinolin-1(2H)-yllpropyllpiperidin-4-yllmethyl]-
isoindolin-1-one
By using the compound obtained in Example 151a, 1-(3-hydroxypropyl)-

3,4-dihydroquinolin-2(1H)-one methanesulfonate was obtained as crude product by
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t he conpound obtained in Exanple 1d (183 ng, 0.685 mml), the title
conpound was obtained as colorless solid by simlar procedures to those of
Exanpl e 145a (236 ny, vyield: quantitative). 'H NVR(CDC13):
7.84(1H,d,J=7.5Hz), 7.54-7.21(8H,m, 6.55(1H d, J=11.9Hz),
5.79(1H,dt,J=11.2,6. 1Hz), 4.40(2H,s), 3.50(2H,d,J=7.0OH),

f- %8( ]Z.HGgi(i?li-l 3 ribcéld\%gglo tho(%e %5%&‘5&9[0926]&—8E’:}Jggln&ﬂ?@ré'su@t%g'ﬁydﬁ)hct the title
2-[[1[( zroxaphnuiwappuagnqdeawampm bylisimidarpiovedurph ko tisaiend Eixafrple D6ie

hydr ochl ﬁyrlltgI ?y usi ng the conmpound obtained in Exanple 146¢c (230 ng, 0.664
nmol ) , PPTod conpound was obtained as colorless solid by simlar

d Le 4 f i elod:r 5898+ ' it
86803122%%1‘51‘“@?2’%’” B INES BT Yy T 2 el B GR A5 ),
7. 60( 2H, @,08€3H A1d=8,0), 6.99G(H,HJd7 53124 @RH) s), sse(m,u,rdv 53:&51(‘2H6d sz)2>

4. 49(2H, g)., .62-3.41 2H, brdd, J , 10. 1Hz) ,
1.99-1. 92(3?1? ﬂ%ﬁﬁmggéﬂﬁ%@g 2%3"“#123 45‘%*"@’;} 21hﬁ‘3r3d Ko}y 178- ié(%ﬁzﬂ} Exanpl e
147: 2-[[1-(3-Phenyl pro-2-pynyl)piperidin-4-yl]nethyl] isoindol in- | -one
hydrochl ori de (Conpound 370 in Table 1) a) 3-Chloro-I-phenyl pro-I-pyne By
usi ng 3- preHyHpPr(@-(ropd;A-dikydrod Bid0lingl(2H)-2lprapylIpjperfién di-fllmethyiipound was
obt ai ned, as Iolrles oi | by carryl ng out a reaction simlar to that of
Exanpl el 88“’?’@ ‘V‘i“’e'aae 299 . ' H NVR(CDC18): 7.47-7.44(2H, 1),

7.45-7.32(3H, niy uém%%%"éo 4 oBtaiifed in Example 151b, the tit]
1- ( 3- Phenyl pro- 2 pynyl) pi %é’l?llldl ?1 4- ye]lrrrle 1F}ai/nl1 |e30| ncTcgﬁlr?CO?p%‘h%d E?s usi ng

t he conp@hmmedtﬁsanomtbss ol hppimilddFrocéDirentyo thhose»7 Bxaniple a6ul(ytidld: 55%npound
obt ai ned pl e J.d 8 ng, 0.591 nmmol),the title conpound was
edMagt %F e]sgéls%qllé i mi

obtain d by simlar procedures to those of Exanpl eld45a

(163 nm, IHXNMR(DM%@’/%) 7@@&6&,@%353)7 58—786‘»51@11'19) 31-475 5‘3'%{)HZ)356 7.41(5H m,
7.31-7.26(3H, M), 4.42(2 51(4H ). 12. 6Hz) ,

2. 27( 2H, Gad- 732:743@1,@& 6@9911Hm&37 2), @ 53&&s1@(nar1c J,d),‘L4 B8(2H43(2H, m) . ¢)

nycr ochi BRIy Ak B e R e Rb i BieHEn, ER st drd R b dimy

0. 465 Mmpb)2.2@FEmY,i1.59. gzgﬂp,gyrldl MaeRkhpi ned as colorless solid by simlar
procedures to those of Exanple If (138 rrg, yield: 78% . Melting point:

205-211C ' H- NMR(DMSO-d6) : 11.16(1H,brs), 7.70-7.43(9H m, 4.52(2H,s),

4. 31(2H, ﬁ)(ample 152: 2-[[1-[3-[2-Oxoquinolin-1(2H)-yllpropyllpiperidin-4-yllmethyl]-
isoindolin-1-one fumarate (Compound 606 in Table 1)
a) 1-(3-Hydroxypropyl)quinolin-2(1H)-one

By using 2-hydroxyquinoline, the title compound was obtained as colorless

solid by similar procedures to those of Example 151a (yield: 41%).
H-NMR(CDCls): 7.76(1H,d,J=9.5), 7.57-7.64(2H,m), 7.46(1H,d,J=8.9), 7.25-7.32(1H,m)
6.75(1H,d,J=9.5), 4.51(2H,t,J=6.0), 3.6-4.4(1H,broad,OH), 3.51(2H,t,J=5.5),
1.97-2.07(2H,m)

»

b) 2-[[1-[3-[2-Oxoquinoline-1(2H)-yllpropyllpiperidin-4-ylimethyllisoindolin-1-one

By using the compound obtained in Example 152a,
1-(3-hydroxypropyl)quinolin-2(1H)-one methanesulfonate was obtained as crude
product by similar procedures to those of Example 26a. By using the resulting
product, the title compound was obtained as yellow oil by similar procedures to those of
Example 26b (yield: 88%).
IH-NMR(CDCls): 7.85(1H,d,J=7.2), 7.66(1H,d,J=9.5), 7.42-7.58(6 H,m), 7.15-7.27(2H,m),
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3.57-3.36(4H, m, 3.02(2H,brs), 2.03-1.59(5H m. Exanple 148:
2-[[1-[2-(1-Oxo-1, 3-di hydro-2H-i soi ndol - 2-yl ) et hyl ] pi peri di n-4-yl]-

met hyl ] i soi ndol i n-1-one hydrochl ori de (Conmpound 576 in Table 1) a)

2- (Hydr oxyet hyl )i soi ndol i n-1-o0one net hanesul fonate 168 By using the conpound
obtained in Exanple 1b and 2-am noet hanol ,

2- (hydfoémkmld)J@E»)ndQMO@zﬂI ?)n@sm tsﬁlﬁ&ﬁ%%z%éH%f&mﬁzPé%%bgéﬁﬁ' m | ar

procedures to those of using the résul't?ng produ
title coBpd@H,tzs. 9)02106& Z(QEII a3, L6200(7THgn),d03-1 (M, 1) m | ar procedur es to
t hose of Exanple 26a (yield: 30%. b) 2-[[1-[2-(1-Oxo-1,
3-di hydro- 2Hi soi ndol - 2-yl ) ethyl ] pi pe ridin-4-yl]nethyl] - isoi ndol i n-1-one
By using.ffer1 i : was
cf D18 cr]@ttmmu@,m IR Quﬁf@armlpg%%gagm Fietiyi i SQRAM,

obt ai ned as e yellowoil by sim ures 0S€é 0 arrpl 26b
yi el d: mrate H—NNR(CDC13) 7.84(2H,d,J=7.2), 7.41-7. 56(6H n,

4.51(2H, s), ng%ﬁ 3. 72&3 t,J=6, 3% 3.50(2H, d, J=7.
2.92-3. 00( 2H, g thsigompgu F%?ta“iefbgl xgppierlagp, theptitle forgeswwas
1.2-1. 4( gﬁvamedcas e%‘lix{léss[sghé%y%ﬂlr ﬁr&b@%ﬁBQOgﬁéesﬁgéqgf]g3gég§ lﬁybi%%‘r’poun d

pi peridin-4-yl]methyl ]|50|n ol n- 1-one rochl ori usin e co
obt ai nedMeltifg aniplte2084815°Ct he title conpound was obtained as col orl ess

i ISR R i s 5L

7.45-7.5 , g fur ¢
7457, 63(2% 371(1H #) E@é&mﬁ% %55,‘2%'(%'{{‘29) i W%Hd 9‘{8221?(5%, .

1.7-1.9( 2125@I-,I,t,ﬂ $~21 4 2R g, JEX AR . 85- 34)9(2H m), 2. 57(2H t,J=6.9), 2.06-2.18(2H,m),

2-[[1-[3 ih o] 2-yl) propyl ] pi peridin-4-yl]-

met hyl ]i églh%?'} 1 gr}eé/(ﬂgﬁg?‘ggh#i 4@& I{‘borrpound 581 in Table 1) a)

3- (Hydroxypropyl)i 50| ndol i n-1-one net hanesul fonate By using the conpound
obtained in Exanple 1b and 3-am nopropanol,

3- (hydr oﬁywebyli?& 8di hio(3-0xb-3ecptenytisi dirokidired- -Aethyllmperidinetigl]l- by simil ar

rocedur es usin r ltin roduct, the
ltoltle comS Blh‘hﬁ gésl 0&%3%5@1?%4"0 ° gﬁtgg fﬂz’r“rﬁ] a? Brocedures to

t hose of aﬁ‘-myﬁrc&?@t}(ﬂ) @Jp@enﬁ&ﬁdazmd&ikﬁe[?» (1-Oo-1, _

3-di hydro- 2Hi soi ndol -2-yI') propyl ] pi peri di n-4-yl ] nethyl ] - isoindolin-I-one

By using the cBypoimgd- Dlmrmlmdazqild@dnqﬂee)bmﬁ:bd biyrthe tnaéthed desrqnmeddnwas 169

yi ol o ape QR sy 88 162 1 30k 1 ety -gogfil esber
7.41-7. Wtﬁiﬂeﬂ)by the394thbl SF Exaﬁsz%‘ﬁ" lt[12‘](t%u&?ldnﬁeﬁ%s@l‘i‘l&ﬂe‘tﬁy@)

2.87-3.95(2H m, 2.39(2H,t,J=7
3-phenylimidazolidin- -2-one was o tamed as crude product by similar procedures to

those of Example 151a. By using the resulting product, the title compound was
obtained as colorless solid by similar procedures to those of Example 92b (yield: 75%).
1H-NMR(CDCls): 7.53(2H,d,J=8.0), 7.34(2H,t,J=8.4), 7.05(1H,t,J=7.4), 3.82-3.89(4H,m)
3.69(2H,t,J=7.3), 3.45(2H,t,J=5.1), 3.01(1H,brs,OH)

b) 2-[[1-[2-(2-Oxo0-3-phenylimidazolidin-1-yl)ethyl]piperidin-4-yllmethyl]-
isoindolin-1-one

By using the compound obtained in Example 153a, 1-(2-hydroxyethyl)-3-
phenylimidazolidin-2-one methanesulfonate was obtained as crude product by similar
procedures to those of Example 26a. By using the resulting product, the title
compound was obtained as colorless oil by similar procedures to those of Example 26b
(yield: 65%).
IH-NMR(CDCls): 7.85(1H,d,J=7.5), 7.41-7.57(5H,m), 7.832(2H,t,J=17.5), 7.02(1H,t,J=7.5),
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1.2-1.4(2H mM c¢) 2-[]

1-[2-(1-Oxo-1, 3-di hydro-2Hi soi ndol - 2-yl ) et hyl ] pi peri di n-4-yl ] net hyl ] -

i soi ndol i n-1-one hydrochl oride By using the conpound obtained in Exanple
149b, the title conpound was obtained as colorless solid by simlar
procedures to those of Exanple if (yield: 58%. Melting point: 236-2461

NVR 7 70165( 4H, M) ,
%FZS 7( gg/(ﬁz@(Hﬁ%h) 3983, %Q(zﬁf ;H)*, 5’(‘59@66’(@@m) 5 %géﬁ& §= ﬂzé 32%2(2% tgﬁ-?fi %)( !

2. 9- 3. 0(283m. 02(2211@)228‘.’((2Hm 66) 879,5 zom}hm) 15&-8(381(,121011112 -1.42H;m) 6( 2H, m)
Exanpl e 150:
2-[[1-[4-(1-Oxo-1, 3-di hydro-2H i soi ndol - 2-yl ) but yl ] pi peridi n-4-yl]-

met hyl ]i §oj. n(ithmﬂxooalshkwﬂﬁﬂfafm&dlﬁel §§gﬁgg%r’a§§4‘ﬁ giabp. 1) )

4- (Hydr oxybutyl )i soi ndoli n-1-one nethan ate By “using the conpound
obt ai nedispindekiaripbme hiﬂlanhlomdam nobut anol ,

4- (hydroxybuty i soi ndolin-I - e was opt |ne rude roduct by simlar
procedur es HS’é‘@rlgF °E’%‘8fﬁ’ﬂ‘ °]P@m§yl d]te eglflttl f§OPP vast he

title CO&B%QMM NS 1orfab %bln@gygﬁnﬁﬁ)ll gfdcgééreg'tb tl%’se%f'ﬁxlaﬁ:rplpﬁpﬁ?gw §59%1.0
t hose of Exanple 26a (yield:

2-[ [ 1- [ 4Meltimgx point:R0Tr2A8E o- 2H-| SOi ndoI 2-yl) butyl | pi per: di 2 61 yl] EEt hyl I ]-

dol j;0-}4; h ' [ , the title
conpound BAMRBNE0-A S8 1 SRR REIS, . B 755 okt e mhose. of
Exanpl e 28b(ofH 31=¢8) 877&9(111 £ NMRE GRS 378(3-§(8%£§1‘i’111])‘§ 5?%3.62(6H,m),

7.83(1H, d, J=6.'9), 56(6H, my, 4.39(2H,s)
3. 63( 2H, 3-43¢2H,d )= 7:5)433@202}Ht,a:5792)2 @321 n9)2(t29|—2 rmH 20)3862H82HI w7, 5) ,

1.4-1.9( 1.4(2H ) c)

2-[[1- [4?(‘11%8‘1’??3 di hydr o- 2H i soi ndol - 2-yl ) but yl ] pi peri di n-4-yl ] methyl] -
i soi ndol i n-1-one hydrochloride By using the conpound obtained in Exanple
150b, the title conpound was 170 obtai ned as colorless solid by simlar

pr ocedur BxampletIids 6- Ry frorox2xr i HE-(# ffl oy p i ety )30k oethjiBpiperigiméiviit : 207- 216C

1H NVR( DVB 1. 10 8, 7.5
7. 56- 7(6%8%!(?%0111&(81%% ope %E‘iﬁmﬁ 1de( B%F‘A’Hnéfg g’szﬂé’gé %’ 62()2H
3. 0- 3. 5(HH-Fluoré-29m StH3{dlnz03k acidethyPesterH M, 1.4-2.2(9H m EX&”D' e 151:

2-[[1-[3-[2- Oxo0- 3, 4-di hydroqui nol i n-1(2H) -yl ] propyl ] pi peri di n-
4-yl et hyl ]i %memiﬂ—ﬁéﬁ& £ 6.9em aob W@o&dﬂydndltﬂtﬂF (4mlalaind algmal)
1-(

[

I

3- Hyd dro U|no - one )
3, 4- u%%’g o‘¥'§°(°? r@ﬁ é&i n‘éft f mcﬁ us}) wgs Sgrﬁé%mxwg wap 2dged deenyise
di met hyl \flﬂh@dﬂhﬁjﬁ‘or( 401-Bt0mo-a ¥ drb2-BetHlIb Qe 685,86 gE 6 Wxﬁlhoﬁqx{ox%ﬁﬂtwﬂ
hydride (376 ng, 9.40 nmol) at roomtenperature and stirred at the sane
t enper atmbe fHhe lgg:ture was stirred at room temperature for 30 minutes, and then cooled at

-78°C and added dropwise with a solution of ethyl chloroformate (3.80 mL, 39.8mmol)
in THF (40 mL). The mixture was warmed slowly up to room temperature and
stirring was continued at room temperature for 2 hours. The reaction mixture was
diluted with ether and washed with water, saturated aqueous sodium bicarbonate
solution, and then with saturated brine, and dried over sodium sulfate. The drying
agent was removed by filtration and the filtrate was concentrated, and the resulting
oily substance was purified by silica gel column chromatography (hexane/ether) to
obtain the title compound (3.65 g, yield: 76%).

IH-NMR (CDCls): § 1.39(t,dJ = 7.0 Hz, 3H), 2.61 (s, 8H), 4.35 (q, J = 7.0 Hz, 2H),
6.89-6.95 (m, 2H), 7.95 (m, 1H).

b) tert-Butyl 4-(5-fluoro-1-oxoiscindolin-2-ylmethyl)piperidine-1-carboxylate

By using the compound obtained in Example 154a, the title compound was
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m nutes. The m xture was added wi th 2-(3-bronopropoxy)tetrahydro-2H pyran
(1.94 g, 8.70 mmol) and heated at 70C for 1 hour. The reaction m xture was
cooled to room tenperature and diluted with water, and then extracted with
‘a m xed solvent of ethyl acetate-hexane. The extract was washed wth
saturated brine and dried over nmagnesiumsulfate. Insoluble solids were

removed Ryigfihdd bAki 'rxﬁ[hlaﬂ‘qc({ﬁ%eg td to8t gf ﬁeg ri%ed}}drfct(?g%&' néj?%} )T educed

pressure. The resulting ol di ssol ve met hano and the
sol uti onHeNMRIGNRCli t B 4.2500) 3H), 4. 455n(lsu9H) df64)€1ﬁ,021&)3rle&wdni orﬂl)c; 2669! @,and

stirred t eper.at ure r 19 hours. The reaction solven

evapor at gh[) g,{én #ﬁh&c@d%ﬁéﬁsﬁﬁg {18 7r%‘§“ﬂug{hﬁs32dldfidecf Qmst:f'lHét hyl
acetate. yfjye m xture was washed wi th saturated aqueous sodi um bi carbonate
solution and then with saturated brine, and dried over magnesi um sul fate.

I nsol ubl e solids were renoved by filtration and the filtrate was
concentr&tgg%under redu ed pressure. The resulting oil was purified by

silicag ‘Hﬁ’r?'(é’l’\?"ﬁ Ptﬁ'g)’lé‘tﬂﬁ?y]@’éf”r’n‘;#haﬂé?%?c Rydrachipeiflet o obtain the title
B 20 2k ) ' ebpid okl prlgle 14! MFHERShAbound was

3. 38( 1H, bbtmi@d) by ﬂnﬁ&raerﬁ(dﬁkbmo thAs6 7€ BxamdpI2H dndyield: ®13%)1. 94( 2H, ) b)
2-[[1-]3: i hydrq ol i opyl eridin-4-yl]net

2 S0 ha M DAL a L g 4o B A, SR e 88 Ve e i o s %3]z4< ]
1-(3-hyd I r t S
obt ai nod ap Drnk s T He U ARG, 2, ez L A e, TR S B A, T
26a. By (i, dge 6ie8dcdznl tH)NG.49r (bduciH), t80E8 (hirts, eH)conpound was obt ai ned as

yellow oil by simlar procedures to those of Exanple 26b (yield: 59%.
"H-NVR(CDC13): 7.85(1H,d,J=7.4), 7.41-7.54(3H,m, 7.20-7.26(1H m,

7.15(1H, . Y/

3 96% oH té) g’ﬁu(ﬁ% »2- gf é@-?i-hldogojrlx}eﬁﬁﬁ)z o:ﬁ:eg@(l% r(dlllr_x| 4- n@m&ﬁy@ﬁéﬁ%@?&ml r%ne

2. 34-2. 43( 2H, @y uging-the Tomipouid olitadaell M Bt4mpleclsdc, the title compound was
2-[1[1-[3-],2: - 3,.4-di hydr -yl I di n-4-yl t hyl
i SE)I[ ndE)I ?l;]tafnog Hﬂjglrré% ’g‘!(fgti% °?%%%?p’éﬂ P*@Sr: nI Exarr%l Lmi51% I
the titl LHMVIRQ@MMGS 5 QQWQH“%!{)@ 6§Q}n0r2h§5§ 8% Qlnl, IHHY2.$5 ! 2f7), 0.9 B UT €S

to those of Exanple 36¢c (yield: 55%. I'ting poi'nt: 185-193C
i - NVR( DRED 49 (d, 7. 5721, Ay ), TELB LR 610, 198771840 AHD2] B (8, J =

7.14-7.2 3H, 99(1H. t,.J=7.2), 6.56(2H, s, fumari id), 4.48(2H,s),
3. 89( 2H, g'?’ag'?%ﬁ',ﬁ?: g%’%gﬂﬁ’&i@:?. )2) ) 951- 3. 32( ;ga:r;(: 2%42 OH, t, J(:7. 6)8?
2.4-2.6(4H M), 2.0-2.2(2H ), 1.5-1.9(5H ), 1.1-1.3(2H m Exanple 152:

2-[[1-[3-[2-Oxoqui nol in-1(2H) -yl ] propyl ] pi peridin-4-yl]nethyl] -
i soi ndol &xB-Flusme-2f [[irE3-64-8u¢x0phpuylird - &0 6thyhl pifzeridin #) ylimethyllisoindolin-1-one

hydrochloride

By using the compound obtained in Example 154d, the title compound was
obtained by similar procedures to those of Example 1f (yield: 90%).
Melting point: 209-216°C
'H-NMR (DMSO-ds) : & 1.58-1.86 (m, 4H), 2.03 (m, 1H), 3.04 (m, 2H), 3.45(d, J = 8.8
Hz, 2H), 3.54 (m, 2H), 4.53 (s, 2H), 5.04-5.10 (m, 2H), 7.88 (m, 1H), 7.45-7.53 (m, 3H),
7.73 (dd, J = 5.2, 8.3 Hz, 1H), 8.06-8.15 (m, 2H), 9.96 (br s, 1H).

Example 155: 6-Methyloxy-2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yl]-
methyllisoindolin-1-one hydrochloride (Compound 18 in Table 1)
a) 3-Hydroxy-2-methylbenzoic acid methyl ester

By using 3-hydroxy-2-methylbenzoic acid, the title compound was obtained by

similar procedures to those of Example 3a (yield: 97%).
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a) 1-(3-Hydroxypropyl)quinolin-2(1H)-one By using 2-hydroxyqui noline, the
title conpound was obtained as colorless solid by simlar procedures to
those of Exanple 15l1a (yield: 41%. 'H NVR(CDC13): 7.76(1H,d, J=9.5),
7.57-7.64(2H, m, 7.46(1H,d,J=8.9), 7.25-7.32(1H m, 6.75(1Hd, J=9.5),
4.51(2H,t,J=6.0), 3.6-4.4(1H, broad, OH), 3.51(2H,t,J=5.5), 1.97-2.07(2H m

b) 1H-NMR (CDCls) : & 2.46 (s, 3H), 3.89 (s, 3H), 6.94 (d, J = 8.3 Hz, 1H), 7
2-[[1-]3-[ 2- Oxoqui n?)llne 1(2H§ yI]proSy ][))I perl(dln 4-y ]zmat)hylljll sol ngoﬁln 1

-one ByHasiHy Tt4@(d drp®8ridz,dd)ai ned i n Exanpl e 152a,
1- (3- hydr oxypr opyl ) qui nol i n-2(1H) - one net hanesul f onate was obt ai ned as
crude product by simlar procedures to those of Exanple 26a. By usi ng t he

resul ting) s-plepdBatyl- dﬁﬂ%tﬁ)}lIshlﬁn?ﬁ%ﬁ%éﬁgﬁgﬂ%?gﬁgqn%% g!ltleﬂ_ oi |

simlar procedures to those of NIVR( CDClB)
7. 85(1H, d, J=7.Phe comnpBintitobdaiied if Exathpl@t55a38 (98, 30,0 mhnildb)y aas?a(samvaa inl172

6.68(1H d.1=9 5). 4. 40(2 4. 34(2H, t 52(2H, d, J=7.
2. 9052. 9 F’é‘l&ﬁ‘z‘“ ?“ﬁe‘é‘z tf‘gﬂdé“@)‘ af‘tﬂdfdz’tlig-!t?ﬁt buiyléuze@(yi;ql}lw)osﬂane

1.3-1.5(@H .0 mmol) and imidazole (5.11 g, 75.0 mmol
2-[[1- [3 [ 2- oqufnrrlré)(l)%?\% %Ln(11 ﬁ)z‘_);( | pr gf)y ]pr?%lgr)la |dn8tl4rrec1 Ttrooﬁly e]"f%ecl;fl%éol in-1|

-one f ufhe esetiBy migiurg w&aeadﬂ;dpmmdammdlmhems Ex:htrml eicdrbdhatet dodutior | €
as col rless S sim | ar. procedures tot hose of

d . t
Exanpl 6 S SGTPAIEoee WA FRGe R Hhen the combinen FURRCAED ey oric

7.90( 1H, 3 8 7 8 fe ratio 8
6. 60§1H ‘ng; gd%n %fagé(zﬂéﬁg:ﬁa%ﬁgﬁ? 7153&(;15%(,% Hrstd ’?%‘J%wm? )y

3 42( 2H epngesytrated, theomsaltiay diky, mbst@léﬁmnmﬁaﬁbﬁmhcﬁ g8Bedluid( 2H, ) ,

2 (5 %(Smétmﬁ'wlf‘%&aaéfr%%.aﬁetf%ﬁ)%epwr?*]tgxﬁﬁfﬁ ppoRng B2k g, vield:

1 [
met hyl ] i gggndol i n- 1- one hydrochl oride (Conpound 596 in Table 1) a)
1- (2- Hydr oxyet hél) 3 phenyl i m dazol i di n-2-one By using

1 phenyl’i ¢ DG - 260&@1c6mt@111héd)2b(y, 9Hh ¢l (308HIL3 88 (hSH)| 6.93I(Hf &Fat ur e

et her o g%#g ?&”b?}%?#é to Z’O#Hkga%ngytg%%',g I_gze[]g_y)l( tSI lbﬁ!t yI2 bromethy!

di met hyl si |yl oxy) et hyl ] - 3 phenyl i m dazol i di n-2- one was obt ai ned as crude
product by simlar procedures to those of Exanple 15la. By using the

resul ti ng tprtddniat-4-[6rtert-buty-dimvepld redl angiboxy b bioapiseihdakinoylordthpld- sol i d by
simlar lglroc dur rbo t %se of Exanple 92b (yield: 75%. 1H NMR(CDCL3):
7. 53( 2H, 4PFL8 Gy 2 t,J=8.4), 7.05(1H t,J=7.4), 3.82-3.89(4H n),

3.59(2H,t,J=7.8) usﬁF&ﬁé gdihf)oul@ob]t)unea 19]3}{3&'1'1‘11;15?55@'&:hpi1t1% c[)Lapound was
I-[2-(2- O<03pheny|mdazoll n-1-yl)ethyl | pi peridin-4-yl]nethyl]-
i soi ndol 9btained by similar procedures to those of Example 1b and 1c (yield: 71%).
1H-NMR (CDCls) : & 0.25 (s, 6H), 1.02 (s, 9H), 1.26 (m, 2H), 1.45 (s, 9H), 1.66 (m, 2H),
1.95 (m, 1H), 2.70 (m, 2H), 8.49 (m, 2H), 4.10 (m, 2H), 4.30 (s, 2H), 6.93 (d, J = 7.7 Hz,

1H), 7.88 (t, J = 7.7 Hz, 1H), 7.456 (d, J = 7.7 Hz, 1H).

d) tert-Butyl-4-(6-hydroxy-1-oxoisoindolin-2-ylmethyl)piperidine-1-carboxylate

The compound obtained in Example 155¢ (9.20 g, 20.0 mmol) and acetic acid
(9.44 mL) was dissolved in THF (100 mL), and the solution was cooled to 0°C and
added dropwise with 1M solution of tetrabutylammoniumfluoride in THF (20.0 mL,
20.0 mmol). After 30 minutes, the reaction mixture was diluted with ethyl acetate
and washed three times with 0.5N aqueous solution of hydrochloric acid and then with
saturated brine, and dried over sodium sulfate. The drying agent was removed by
filtration and the filtrate was concentrated, the resulting oily substance was

crystallized from dichloromethane/ether/hexane to obtain the title compound (5.70 g,
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By using the conpound obtained in Exanple 153a, 1-(2-hydroxyethyl)-3-
phenyl i m dazol i di n- 2- one net hanesul fonate was obtai ned as crude product by
simlar procedures to those of Exanple 26a. By using the resulting
product, the title conpound was obtained as colorless oil by simlar
procedures to those of Exanple 26b (yield: 65%. 1H NVR(CDC13):

7.85(1H, ¢iedF82%), 7.41-7.57(5H m, 7.32(2Ht,J=7.5), 7.02(1Ht,J=7.5), 173
4.40(2H, s 3.77-3.84(2H, m, 3.53-3.60(2H,mM, 3.50(2H d, J=7.2),

3. 42( 2H, 1k J\EMR:{PPCIQ) 98- 3. @Z@BI&H&) 1.48. (S,EIHHltGEJ(ﬁ,.Zﬁ),, 11959m, 2 H)7 @ B4, (m), ,

1.5-1.8 , - =[2-(2- -3-phenylinm dazolidin-1
“yl)et h;(/gﬁb!%%"r ﬁn%ﬁ%wﬁgjﬁﬁﬁ)‘} 51&%&%@@%3@% 3 ﬁﬁgf%b h%ﬁ%ég;éy% Hai ng
the conpeynd;, ebtained sin; Begopl e 153b, the title conpound was obtained as
col orless solid by simlar procedures to those of Exanple If (yield: 93%.

Mel ting point: 207-219C 1H NVR(DMSO-d(;): 9. 6- 10 0(1H br oad, HC1) ,

7.68(1H d, J=7. . (.45: 7. 5H, 7. 33 7.01(1H,t,J=7.4
4. 51E2H %)Gl‘l‘étg%ﬂ°§y'§§8ﬁ%r}%‘g‘g'43ylg%t@’1§2%8&r’2‘mt '°n§ 2‘!1} erléé7 5§ )
? 1217522( t2HJ n‘)5 .QLO]u@mﬁQ)‘f%hQ@@'ﬁbmnd ébtgm%djxﬁ:ﬁi'vample }58a EO 56@5' fr)M mmol) in

5- Fl uor oa@?rpln{ezﬁ(mlla)‘ Waa)mbtpa”!bwyh)m@rmed:henhyo P16 pdy, i3ckmarof) a]nd potassmm

t hyl dol i d hI 'd bl e
T ot o RSP L FEG P SARPADOE Y Bettelalt Shgn cAh £ Gohis T 1o b bereri
was addegholddt toWobm(tdmPeratdnél shdSdBlted wALD EiHyl Qt:et'a?é%ﬂ?wa@ﬁé@fwﬁ:@@um xture

was stirred, the mxture was added dropwise wth a solution of
1- br ono- mtﬂrmd@qzemt&wimhmmbor(ﬁe@Qiuglonmdﬁamlmlt)d bringHind 83n dtigd The

1 Xt t t for 3Q .m pytes, cool ed at
"8C andd R e S5, AR HHITE Seght B pbersl Y Siifdiin ot b iacen
39. 8mMml goncéhtrdtda, ﬂ@re@'@tmgﬂﬁ%d%ﬁd{fc@ WA SubfctRCLoiRYaY prste E’rersocgrfhose

tenperature and stirring was conti nued at room tenperature for hours.
The r eacefiExamplgtldrwithent putification teiobtaintthe titkenadbmpsinddyisid: 1949%@1t er

saturate i,umcbi gar bo e | ufi d e ith t rat ed

bri ne, d?‘@#ﬁg@o@?ﬂ%oé' Ercﬁ% (B %ﬁ) L 7?‘&’8 g*{g%%faﬁg]‘eﬁ)[ szys( 53469‘
filtrati 1), 304b (dhe =f7 htHz?ltz@I)V\@SQQQYKHE)nEr4€lt(€d2H)3‘WCb1t (e J=es4lH, fi@{), PhbYd,

subst ance was urif ica col urm’ chr omat ogr aphy (hexane/ et her)
to obtaJn7t‘h tiHD,e7 é’bﬂi\;bdrﬁj7(43865Hg, 1K), 8155 (b7 694 H), &BANR g, CBC13) : S 1.39
(t, J =7.0 Hz, 3H, 2.61 (s, 3H), 4.35(q, J = 7.0 Hz, 2H), 6.89-6.95 (m
2H), 7.95 (m 1H), b) tert-Butyl

4- (5-fl UDIBQWthQ'X&in?[[ﬂC{QL(HMTUﬁ gbyé Biﬁe@ﬁﬂ']ﬂ?@ﬁdin s%nmeu}m%@inﬁmlﬂﬂ ng

t he conpound obtained i n Exanple the title conmpound
1-one hydrochloride
By using the compound obtained in Example 155e, the title compound was
obtained by similar procedures to those of Examples le and 1f (yield: 67%).
Melting point: 213-229°C
1H-NMR (DMSO-ds) : d1.57-1.84 (m, 4H), 2.05 (m, 1H), 3.02 (m, 2H), 3.45(d, J = 6.9 Hz,
2H), 3.63 (m, 2H), 3.89 (s, 3H), 4.45 (s, 2H), 5.08-5.09 (m, 2H), 7.22 (d, J = 8.1 Hz, 1H),

7.27 (d, d = 7.4 Hz, 1H), 7.45-7.50 (m, 3H); 8.05-8.15 (m, 2H), 9.95 (br s, 1H).

Example 156: 6-Ethyloxy2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-yllmethyl]-
isoindolin-1-one hydrochloride
a) 6-Ethyloxy2-(piperidin-4-ylmethyl)isoindolin-1-one hydrochloride

By using the compound obtained in Example 155d, the title compound was
obtained by similar procedures to those of Example 155e (yield: 97%).
IH-NMR (DMSO-ds) : 6 1.36 (m, 2H), 1.37 (t, J = 6.9 Hz, 3H), 1.71 (m, 2H), 2.05 (m,
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obt ai ned by simlar procedures to those of Exanples |Ib and Ic (yield: 57%.
IHNWR (CDCls) : S1.25 (m 2H), 1.45 (s, 9H), 1.64 (m 2H), 1.93 (m 1H),
2.69 (m 2H), 3.47 (m 2H), 4.11 (m 2H), 4.39 (s, 2H), 7.12-7.20 (m 2H),
7.82 (dd, J = 5.0, 8.3 Hz, 1H). c)

5- Fl uoro- 2- (pi peridin-4-yl nmet hyl )i soi ndolin-I-one hydrochl oride By using

the conmp i i I by -t nd t ai by
simlar ggzgzegﬂlgsﬂtqg 3t%"?o@e(aﬁp 423%]% 172f¥&f *{54‘38617%3‘3 ﬁ%#@n@é@gg)

S 1.36 (2H) 22H;9 (le7£8 (lrﬁ[z ZIH)) 7.2500, I =17 .41H}, 1R), 3045((ad, 2H)7.4,3.28z( 1H), 21 ,
3.42 (d, J = 49 (s, 2H), 7.32 (m 1H), 7.49 (d, J = 8.6 Hz,
1H), 7. 7&brﬂ(a§)%02(‘y&-”@4 Hz, 1H), 8.49 (br s, 1H), 8.78 (br s, 1H). d)
5-Fluoro-2-[[1-[2-(4-fl uorophenyl ) - 2- oxoet hyl ] pi peri di n-4-yl ] net hyl]isoindo
lin-1-one By using the conpound obtained in Exanple 154c, the title
conpoundbeeE thioay-2eldL- W(eﬂaﬁo@hewlmadméﬂ@l]tpopetrtmﬁe;-ymmammp| e le (yield:
8599 . 'HNWR (CDOls) : S 1 47 (m 2H) 168(m 2H), 1.81 (m 1H), 2.15 (m
2H), 2. 98O} mzhynehy*h@c]e'ands = 7.2 Hz, 3.72 (s, 2H), 4.38 (s, 2H),

& Fruoro- 2. | 1] 3okt s fbon m&%&o&nﬁg?ﬁ e 1ok 1l e ip Sl vl
i soi ndoI obuairiledcmesudﬂ)adrp@cdfeldnrem tBysaiof Exarhples dempdulidyieht: aBmed i n Exanpl e

154d, ﬁe itle co ound obtained by simlar procedures to those of
Exarrple ting Bpigt: 4oy Itlng poi nt: 209-216C ' H- NMR (DMSO-d6) : S

R L Y i e
3, 708 1) 3\345;(&5’.1}, 68 Bz, 12H), 114B, (s 205; 8.17%q - 289Kz, AHYG4.4brs, 2H)1LH) .
6 Vet iyl S59-5,09 . F) 728 (o AR 15007 36081 Ayt T-EHe AFR 4270 Gm, SED,

nmet hyI]lgggrgdpéL Qﬂp@egah%glrogﬁ horide (Conpound 18 in Table 1) a)
3- Hydr oxy- 2- met hyl benzoi ¢ aci d nmethyl ester By using

3- hydr oxy- 2- et hyl benzoic acid, the title conpound was obtained by simlar
procedurgs to, t s of Ex I a(yjeld: 97%. . 175 1H-NMR (CDC13) : S 2.46
(s, 3H), E le(]gq} ﬁfoprgpgngx-g-[ﬁ]-[é_-}/‘igﬁgorr@%e&w 2- o;cog@y(l}(plpejldmg 3 Hz, 1H),
7.42 (d, 4311medh E&d@ﬂelm drochlorid

3-(tert- Bat%’t])T;rl dﬁ;rlet ﬁy | -sil elryoi% %nrr%t hyl benzoi ¢ acid nethyl ester The
conpounda)olsopropglbxy12-(Eiperpdie U fim thyl9iBoind oBA- Bommbygrovkisride ssol ved in  DWVF
(26 nL), and then the sol ution i

d
tert-butyl di mebhYFiRgItBe sappaRd o sti'??g ‘%dE’Ysgé’tlg °rieHf) therfitle frmBYENdEVES. 11 g,

75. 0 MOdptafiad byt dikfiad péceRRAUY %Qﬁpferﬁ{ﬂa‘?nple-ﬁlﬁge 'fﬁ@ﬁit 39%) m xture was added
wi th saturated aqueous sodi um bi carbonat e sol ution extracted four
ti mes wi tHrNMRADMSCQnde) t el .30d, den®b ik 65F)ga84dm, Q)HE)r 1A <mg 2Ha02.04 (m,

1H), 2.79 (m, 2H), 3.23 (m, 2H), 3.41 (d, J = 6.6 Hz, 2H), 4.37 (s, 2H), 4.74 (m, 1H),

7.21-7.23 (m, 2H), 7.43 (m, 1H), 8.60 (br s, 1H), 8.88 (br s, 1H).

b) 6-Isopropyloxy2-[[1-[2-(4-fluorophenyl)-2-oxoethyllpiperidin-4-ylimethyl]-
isoindolin-1-one fumarate

By using the compound obtained in Example 157a, the title compound was
obtained by similar procedures to those of Examples 1e and 36¢ (yield: 53%).
Melting point: 182°C
'H-NMR (DMSO-de) : 6 1.21 (m, 2H), 1.30 (d, J = 6.0 Hz, 6H), 1.55 (m, 2H), 1.76 (m,
1H), 2.13 (m, 2H), 2.87 (m, 2H), 3.38 (d, J = 7.2 Hz, 2H), 3.81 (s, 2H), 4.35 (s, 2H), 4.74
(m, 1H), 6.61 (s, 2H), 7.19-7.23 (m, 2H), 7.35 (t, J = 8.7 Hz, 2H), 7.42 (t, J = 7.8 Hz, 1H),
8.09 (dd, J = 5.7, 8.7 Hz, 2H).
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over sodiumsulfate. The drying agent was renoved by filtration and the
filtrate was concentrated, the resulting oily substance was purified by
silica gel colum chronmat ography (hexane/ethyl acetate) to obtain the
title conpound (8.24 g, yield: 93%9. '"HNWR (CDC13) : S 0.21 (s, 6H), 1.02
(s, 9H), 2.41 (s, 3H), 3.88 (s, 3H, 6.93 (d, J = 8.4 Hz, 1H), 7.09 (t, J
= 8.4 Hzgx le 158%3-[{fl[2-d4-Flufdr yhk iperidin-4- -

tert-Butyl %l?})[ 6-(ter[§- E)u€4yl - di ?r%}%_e'ﬁxyll)-ﬂs:li))}lc(geﬁ%%g(l;f{lginoigil]g:)eitlﬁ)éltl)l i n-2-yl net hyl
] - pi per ¢8idibydrocéH forof2 StadpByoli6ong fuhearate tPompdund8 AT ire@able 2Exanpl e155b,

the title go d was ained by sim|l|ar procedures to those of Exanple
b and |E)%H&qé?br?wetgﬂfwf'@i%°§yla?es 0.25 (s, 6H), 1.02 (s, 9H), 1.26
(m 2H), 1.45 ; : 13.49 (m
2H), 4.10 (m 8 u?&?%ﬁh?'g,@ ng%h,yﬁgi.}agné’a%%%%&gl&f?)gb %Zﬁ%ﬁé’ @)7%%1? g =
7.7 Hz, dddpoundsds drdde produit Waklobtalihhd aslyellow oil by carrying out a reaction
tert-Butyl -4-(6-hydr - | - oxoi sqi ndol | n- 2-y] net hyl ) pi peri di ne-1-carboxyl ate
The conp%‘m’ll(frotﬂttgg%ﬁ’hnéfé’fﬁggl Sc*{:@??@egﬂmﬁﬁﬁo‘”wefl ‘&ﬁg‘eé’ééh c acid
(9. 44 nm)eavBn Hifiok padificAtidhlE (100 nL), and the solution was cooled to 0C

and added dropwi se with 1M solution of tetrabutyl anmoni unfluoride in THE
(20.0 nm., 20.0 nmol). After 30 mnutes, the reaction m xture was diluted

wi th ethyl, acet at and shed, t hree tipes wi.th 0. 5N agueous sol ution of
hydr ochl rMS&H'E %ﬁk%”ﬁh@ﬁxﬁﬁrﬁm’g§PH‘?’&$‘5&4 '\qur]fnl‘?él}y léﬁdn‘g{‘?tg‘élﬁiﬁi er sodi um
sul f at e. fuFRgcadbyiylIfteagent was removed by filtration and the filtrate was

concentrated, the resulting oily substance was crystallized from _
di chl or onet han@y ssimgrthhesmpeundohtiginednint Eranh pliell &8e 8353 g adthe3itTO cam pdhisl

ield: 82% ...  H NWR 13).: S 1.23 2H), 1.46 w OH) . 1. 65 2H) ,
1. G5 ( m e fpiahalbes oo by s gutTen idpe inlar 13 hose ST ERAEIL Bty - 7 03
(d, J = @.60 klryieldBe% 2 3%pks., J = 7.5 Hz, 1H), 7.39 (d, J = 7.5 Hz, 1H).

e) 6- Met hyl oxy-2-(pi peridin-4-yl net hyl)isoi ndolin-1-one hydrochl oride A
sol ut i on'FeNMRECRGpouhd 80U dikrdbHz), ERaI .4, JEARHHD4OORHbrd,J 711 .Aife),) in

oot asel up4 B iefate Ko BHER S P LA Srnerte) 1sinfediprly 5 5

hours, thesmrxéunaswasetophed to roomtenperature, and diluted with ethyl
acetate and washed twice with saturated agueous sodi um bi carbonate

solution and saturated brine, and then dried over sodiumsulfate. The

dryi d.by filtrati t filt trated,
the T esuni iy R HRE TR et Reas ol B Bt s st S 3 BB B e8 e nose
of Exanpdgd! d without purification to obtain the title conpound (yield:

94% . iHNVR (DVMBO-de) : 8 1.36 (m 2H), 1.71 (m 2H), 2.04 (m 1H, 2.79
(m 2H), 3.24 Bymsingijhe cgmpourgdjobtyinedZnfExgmple H)58b $1.80 g),sthe 3Hje compiounds

2, 7. 2\%‘7& c%tai]neﬁ a88' y]élltl%v’ se:II'rll_ileid?b)2 galfrging out a reaction similar to that of Example
22d (1.35 g, yield: 78%).
1H-NMR(CDCls) : 10.36(2H,brs), 7.48(1H,d,J=1.5Hz), 6.58(1H,d,J=1.2Hz), 4.23(2H,
brs), 4.09(2H,brd,J=7.4Hz), 2.97-2.70(4H,m), 2.08(1H,brs), 1.85(2H, brd,J=12.0Hz),
1.42(9H,s), 1.25-1.11(2H,m).

d) tert-Butyl-4-[(4,5-dihydro-6H-furo[2,3-clpyrrol-6-one)-2-ylmethyllpiperidine-
1l-carboxylate

The compound obtained in Example 158¢ (658 mg, 1.94 mmol),
2,2’-dipyridyldisulfide (513 mg, 2.33 mmol), and triphenylphosphine (611 mg, 2.33
mmol) were dissolved in acetonitrile (6 ml), and the mixture was heated under reflux
for 4 hours. The reaction mixture was stand for cooling, and the solvent was

evaporated. The residue was added with water and extracted with ethyl acetate.
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3=74 Hz, 1H), 7.47 (dd, J = 7.4, 8.1 Hz, 1H), 8.55 (br s, 1H), 8.84 (br
s, 1H. f)

6- Met hyl oxy-2-[[1-[ 2- (4-fl uorophenyl)-2-oxoet hyl ] pi peridi n-4-yl]nmethyl]isoi
ndol i n- 1-one hydrochl oride By using the conmpound obtai ned in Exanpl e 155e,
the title conmpound was obtained by simlar procedures to those of Exanples
l e and | frheYigddle 1656%0w vb@slhteanaﬂpma& ted %Z&Csoh"hrhma( 1

dl . 57184(m§d4ea® 208 ( . ae]“%il s (] c!'g"lﬁzm 2,
3.53 (m wakr, aBd8Eer( w;lthSEld):l,lrad:edlﬁrl@s, axﬁl—lﬂne&o@é}-ﬁlmw\m s(ﬁlﬂ)m salfage.(d, J =

8 1 HZ y—%”b‘}blg sgli we%aﬂv(gﬁ fgg'lltral_?on and t?le so?veng was evaf’,olgteofu r?de]i'5 (m

6 Et hyI O¥ydrcbd %r&s%ufé f’l"HéozreQE’Rﬁ{%’Jr)Jdg pPotRfct ek laRoREa elkiled g¥l 1 methyl ] -

i soi ndol i n-1-one hydrochlorid

6- Et hy| oxly@n(gibgraphyli(ethsl yd:ertetewydx)aheeilr,rdb)l tiorpblainrthe ity aeinpoamiddes JRYlowsi ng
the conpo g%obt ained, in | e 155 the title conmpound was obtai ned by
sinilar Bﬁg %ﬁ‘ﬁe%n%lét‘%‘ﬁd%%hé °§P§ﬁﬁ?e 155e (yield: 97%. ' H NVR ( DVBO- de)
. 6 1.36 (m 2H), 1.37 (t, J =6.9 Hz, 3H, 1.71 (m,2H), 2.05 (m 177 1H),
2.79 (m 2H), 3.23 (m 2H), 3.42 (d, J =7.1 Hz, 2H), 4.16 (q, J = 6.9 Hz,
2H), 4. 48 §4Pipefiin-4-Flbethd)-4,5-dihgdrb-6H-fudd,3-cIp@ATolf&ond hydx%cﬂlolﬂzi,e 1H),

- 7.45 (dd, J 2 (br s, b)

6- Et hyl oxy- 2- [%l“f’znﬁ(ti'echngé‘ii.eﬁkﬂl’)‘edzg’oﬁb%%é?%ﬂdéﬁ* a}%ﬂleytv‘]l?ret hyl] -

i s0i ndol dinpout¥Cw Y 12 edbdods &%rﬁaﬁsusmﬂ %Q@ryﬁﬁm@m QOB B thSRT ©

156a, the title conpound was obtai ned y Si ar procedures to those of
Exanpl esEkemahdld (160yme,| yleld4 3246, 3 SMiistl ng point: 200-209C 1H NMR (DI\/BO d(;)

saMrOMSganty Slgms Rl sled i, ¥hsf % flugs )94,3.9(29-5% W as

(S 2H) 335(1&3:151—@%&{}13%@1H3rd29-(217HQ)27&}(@Hfd?rdd§blsl)a3 27122&{£)d J =7.4 H,
1H), 7.42-7.50 (m 3H), 6 (m 2H), Exanple 157:

6- | sopr opPPolx9L(2Hp),- 1['22(@111& Jﬁb?r bﬁh)edde)-I 29ﬁbH)at)hyI ] p| perl d| n- 4-yl]nmethyl]
i soi ndol i n-1-one hydrochl ori de a)
| sopropyl oxy- 2- (pi peridi n-4-yl nmethyl)isoindolin-1-one hydrochloride By

using thg s i3] 25 l d was
obt ai nedgbyﬂg?%marmg?gh%)r esxf@gﬁ %@gﬁgfﬁg Exyg%eﬁel&qgg%q yi glI’Lg 999 .

' H NMVR (M@d@)’o‘ clpprrel-8®ngd, J = 5.5 Hz, 6H), 1.34 (m 2H), 1.71 (m 2H),
2.04 (m 1H),

, 3.4 d, = 6.6 Hz, , 4
(s, 2H), 4.74 ’?%“s’fﬁ)t@e °9H%i“‘7d2'é‘ E‘Pﬁd ‘?@"Wmé*m(s‘i%& 88“3(3’“(“86%‘”
8.88 (brtifle c&iﬁboum was obtained as colorless sohd by carrying out a reaction 31m11ar to
6-Isopro onx 2-[[1 !2 (4-fluorophenyl)-2-oxoethyl'] pi peridin-4-yl]methyl] -
i soi ndol b@twf Aamp R0cmg, yield: 81%).

1H-NMR(CDCls) : 8.10-8.05(2H,m), 7.61(1H,d,J=1.7Hz), 7.12(2H,t,J=8.7Hz),
6.50(1H,d,J=1.6Hz), 4.18(2H,s), 3.72(2H,s), 3.41(2H,d,J=7.2Hz),
2.96(2H,brd,J=11.4Hz), 2.18-2.10(2H,m), 1.78-1.62(3H,m), 1.50-1.41(2H,m).

g) 4-Fluore-2-[1-[2-(4-fluorophenyl)ethyllpiperidin-4-ylmethylJisoindolin-1-one
fumarate

By using the compound obtained in Example 158f (90 mg, 0.253mmol), the title
compound was obtained as colorless solid by carrying out a reaction similar to that of
Example 36¢ (109 mg, yield: 91%).
Melting point: 230-232°C
IH-NMR((DMSO-d¢) : 8.11-8.07(2H,m), 7.97(1H,d,J=1.7Hz), 7.38-7.32(2H,m),
6.75(1H,d,J=1.6Hz), 6.61(2H,s), 4.27(2H,s), 3.84(2H,s), 3.29(2H,d,J=7.2Hz),
2.88(2H,brd,J=11.4Hz), 2.14(2H,t,J=10.8Hz), 1.70-1.67(1H,m), 1.56(2H,d,J=12.3Hz),
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By using the conmpound obtained in Exanple 157a, the title conmpound was

obt ai ned by simlar procedures to those of Exanples |l e and 36c¢c (yield:
53% . Melting point: 1329C 'H- NWVR (DVMSO-de) : 6 1.21 (m 2H), 1.30 (d, J =
6.0 Hz, 6H), 1.55 (m 2H), 1.76 (m 1H), 2.13 (m 2H), 2.87 (m 2H), 3.38
(d, J =7.2 H, 2H), 3.81 (s, 2H), 4.35 (s, 2H), 4.74 (m 1H), 6.61 (s,

2H), 7.1998- ﬁ@e(ézmmgl—b 7.35 (t, J =8.7 Hz, 2H), 7.42 (t, J = 7.8 Hz, 1H),
8.09 (dd, J = 5. 7 Hz, 2H). 178 Exanple 158: 5-[]
1-[2-(4-F uorophenyl) 2- oxoet hyl ] pi peri di n-4-yl ] met hyI]

di h 6 3 | - 6 CO d 817 in Table 2
2 vt ny ExsmpleitBrsis e BHL 0 B pho g iising i ayimethotl” '° © 2

3- et | Lt ARERROKY b brd (Gfinfourfao i B 4y e 1t Le  compound as cr ude
product was obtained as yell ow 0|lf carryilng out a reaction simlar to

t hat of Exarrpl By |u6u(g@:h51:og1)ppuifdllebt}nnletbupEanpIe 8w shaltield compblind Rt

reaction t i cati.on. Met h

3-[ [ 1- (t 8l 'b"@tu‘a&é}@d @ﬁ??%dﬂfffefr"i thope ayéﬁlﬁﬁltem?ﬁaﬁinﬁo%ﬁét hyl ] - 2-

fur ancarmwﬂl@bgmgyl';gsimct he conpound obtained in Exanplel 58a (3.51 g),
the title con‘goun was obtained as yellow oil by carrying out reactions

simlar tB-NMBYOMSOBdnpl d.26:(m,(2H)80.68,(myi28)d1.7368% 1H),s%.2Hew, 2H), 2.72 (m,

4 00( o1 8P 2118 ) YO A g e T D 88 a0 et 280, .57

2. 51( 2H, &, 306, OB 14l Y HD, FELRH, 01, 7.87 AB (W, &, 1818~ 1. 06(2H M . c)
3-[[1-(tert- But oxycar bonyl Y pi peridin-4-yl ] met hyl am norret hyl ] - 2-f ur ancar boxy

lic acid By using the conpound obtained in Exanple 158b (1.80 g), the

titl bt | d by.carrying.out a reaction
i i & ar ERPRE 16 B BT shTe- Sorsphgn e Bl terady s Lo 2)
10. 36(2Hsbfn‘al>1m71 A&thﬂm@e@co%k&undﬁg'@& Idpdle éfl 2Hz), 4.23(2H, brs),
4.09(2H, brd, J=7.4Hz), 2.97-2.70(4H, m, 2.08(1H, brs), 1.85(2H,

brd, J=12. O—Iz) By BSWZ(@H cgnpound gbthired idHExgmpld)3d, the title compound was
tert-But dr o-,6H-f ur r.rol 2-yl met hyl ]

pi peri di %bta"T[i(Pé’rsdB’S’( Fg‘f%ce’flﬁées t8rf§giﬁ1‘3f%1ﬁ%36? ﬁngﬁ)gﬁ'pl e 158c (658 ny,
1.94 mmM)eltmg antcho[gyzlgﬂ(yl di sul fide (513 ng, 2.33 mmol), and

tr| phenyl}ghos%(l ne (611 nmg, 2.33 mol) were dissolved in acetonitrile (6

and*H-heM QMﬁ%dWas dhd R6cmh, 2dDet.6R M), AK), ¥.39 (1, hidy 220 (A2 H)e a®0i(on

Qlaﬁt et i 20, 215 R B0 i T 0 M el 4 B 00! B8 %, AL O

(t, J = 8.6 Hz, 2H), 7.24-7.29 (m, 2H), 7.59 (m, 2H), 7.86 (s, 1H).

Example 161: 5-Chloro-2-[1-[2-(4-fluorophenyl)ethyl]piperidin-4-ylmethyllisoindolin-
l-one fumarate (Compound 203 in Table 1)
a) 5-Chloro-2-[1-[2-(4-fluorophenyl)ethyllpiperidin-4-ylmethyllisoindolin-1-one

By using the compound obtained in Example 9¢ (250 mg, 0.83 mmol) and the
compound obtained in Example 26a (181 mg, 0.83 mmol), the title compound as crude
.product was obtained as pale brown solid by carrying out a reaction similar to that of
Example 26b (245 mg). The resulting crude product was used in the next reaction

without purification.

b) 5-Chloro-2-[1-[2-(4-fluorophenyl)ethyl]piperidin-4-ylmethyl]isoindolin-1-one
fumarate
By using the compound obtained in Example 161a (240 mg), the title

compound was obtained as colorless solid by carrying out reactions similar to those of
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179 The organic | ayer was washed wi th saturated aqueous sodi um bi carbonate
solution, water, and then with saturated brine, and dried over anhydrous
sodium sul fate. Insoluble solids were renoved by filtration and the

sol vent was evaporated under reduced pressure. The resulting crude product
was applied to silica gel chromatography (ethyl acetate/hexane=1/1) to

obtai n tipgakipld S6CQIDMNYiA: Y8 P¥teps).! (694 ny, a mixture with the
reagent). e)

5- ( Pi per Mhlhnapyimmﬂ(w%% 5-di hydr o- 6H-furo[ 2, 3-c] pyrrol - 6-one

1 o conpauiim s Gund 7 Sh AR Al AT g i&fiiﬂ?{zﬁnfﬁﬁt Peact Pbhs

I I A9
L NVR, DVRO o) e B 4 B LR e ) B o R ) 1 o)

4. 30( 2H, 841(218,d30713H ), IAD(Ebyd, J81]2&H1H,2tﬂ2(3|236(141~1 #Hiz3.26(2H,brt,J=11.0Hz),
2. T902H gy i 2, 220 (e Jenfhet b3 Dk 2021 0 97137212

5-[[1-[ 2- (4-Fl uorophenyl) - 2- oxoet hyl ] pi peri di n-4-yl mret hyl ] -4, 5-di hydr o-
6H-furo[ 2, 3-c] pyrrol -6-one By using the conpound obtained in Exanple 158e
(80 ny, Bxamplerhhfl:p-Cydrw-2-{1-{3-61-Joonpphenylietbyldpiparidod4 admetiyd)-| ess sol i d by

ST i oo G N s hacl Bl 5 45000 18] i)
e Q)§€}'-aﬁb@)[,1 [é (lfﬁ&ﬂ’ﬁ)"n 2H ”fpkbé 1n315 ﬁgék]‘[{ﬁmr}i‘nﬁoﬁh@-one

2.96(2H, brd, J=11."4Hz), 2.18-2.1 1.78-1 1.50- 1. 41(2H, m).
g) 4-Fl uoro-2- Pluﬁmg(ﬂl«ebemp@phehgah!)dinl}qmpblﬁc (ﬂ0|0 Idg,yl 0% rhyol) and the

55 1O R B TS DB BALS G P Le 1,

carryi ngrﬁﬁdhcﬁwﬁ@@ﬂa‘n@éﬁﬂ 1k oW R sbliidb QBrr Eagamaeré’aféao{nmﬁﬂsfpto aglofl:
919 . Melting point: 230-232C 1H NVR(( 0:- 8.11-8.07(2H, m,

7.97(1H, Exgmmleﬂ@)wﬂm 7The rosultipg crt&G?ﬁ(OdHlpthds:vlse@I—ln)theﬁlesli(‘éh‘dtm)l
4.27(2H, s) 84(. 3.29(2H,d, J=7.2Hz), 2.88(2H, brd, J=11. 4Hz),

2. 14( 2H, f“ﬁw%p‘é “70-1.67(1H, ), 1.56(2H, d, J=12.3Hz), 180

1.26-1. 16(2H n. Exarrpl e 159:

5- Met hox [1-[2-(4-fl uorophenyl)ethyl]piperidin-4-ylnethyl] -

i soi ndol g)n5 C—Yener2f[ﬂ|rfﬁﬁétfblw@maunthmtpqrrdlﬁdbﬂ@eﬂlylﬂiyomdphg-1t-¢ra conpound
obt ai ned | ny Exanple 8c, the title conpound was obtained by simlar

procedures &frat‘f hose of Exanples 26b and 36¢c. Melting point: 178-180C
By using the compound obtained in Example 162a (224 mg), the title

compound was obtained as colorless solid by carrying out reactions similar to those of
Example 36¢ (258 mg, yield: 50%, 2 steps).

Melting point: 201-208°C

'H-NMR(DMSO-de) : 8.13(1H,s), 7.96(1H,d,J=7.9Hz), 7.85(1H,d,J=7.THz),
7.27(2H,dd,J=8.4,6.7Hz), 6.57(2H,8), 4.57(2H,s), 3.45(2H,d,J=7.3Hz),
3.08(2H,brd,J=11.5Hz), 2.82-2.68(4H,m), 2.23(2H,brt,J=11.1Hz),
1.29(2H,brdd,J=21.7,11.4Hz).

Example 163: §-Fluoro-2-[[1-[2-(4-fluorophenyl)ethyl]piperidin-4-yllmethyl]-
isoindolin-1-one fumarate

By using the compound obtained in Example 154c¢, the title compound was
obtained by similar procedures to those of Examples 26b and 36¢ (yield: 72%).
Melting point: 197-204°C
'H-NMR (DMSO-de): & 1.26 (m,2H), 1.62 (m, 2H), 1.76 (m, 1H), 2.16 (m, 2H), 2.66 (m,
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"HNWR (DMSO-d6) : S 1.26 (m 2H), 1.63 (m 2H), 1.79 (m 1H), 2.25 (m
2H), 2.72 (m 2H), 2.78 (m 2H), 3.08 (m 2H), 3.38 (d, J = 7.1 Hz, 2H),
3.83 (s, 3H), 4.42 (s, 2H), 6.57 (s, 2H), 7.00-7.14 (m 4H), 7.27(m 2H),
7.57 (d, J=8.4Hz, 1H). Exanple 160:
- 5-Bronp- 2-[1-[ 2-(4-fl uorophenyl)ethyl]pi peridin-4-yl nethyl]-

i soi ndol i : f g8 P aL 19& 4. I j tdhe nd
bt ai nec N el SO AP SR 18 HE 210, e 217, B8 AL ARy
pr ocedur gsJ £d.0 Bas 2Hb 7. Hd185| (es 3SEB)H7.46 ddB 6= 2102819 Hey 11D, Mt71 (20,3F 2 5AC 814+ NVR
(DI\/ISOd6}_I :1$ 1.26 (m 2H), 1.62 (m 2H), 1.79 (m 1H), 2.20 (m 2H), 2.69
(m 2H) *22. ¥ (m 2H), 3.05 (m 2H), 3.40 (d, J = 7.0 Hz, 2H), 4.49 (s,
2H), 6.58 (s, 2H), 7.10 (t, J =8.6 Hz, 2H), 7.24-7.29 (m 2H), 7.59 (m
2H), 7.86 (s, 1H). Exanple 161: 5-Chloro-2-[1-[2-(4-fluorophenyl)ethyl]
pi peri di Bxdmyplent4h¢tFlusm-2dbi2-(¢-flieuphehyliethal]pipetdipditheR3]-i n Tabl e 1)
a) 5-Chlorp-2-11-[2-(4-fl uorophenyl) et hyl]piperidin-4-yl nmethyl]
i soi ndol Pﬁ‘-ﬂd-"Bhél'%gﬁ 41844 @’E’&ﬂ%ﬁﬂ? B “ﬁﬂl?ﬂéh in Exanple 9c (250 ng, O0.83
Mol ) - ang) 4-Ruor6 QRO ARIBHRGH 1 obh FAIRL GOk dIWindhiiP pROI ) . the
title conpound as crude product was obtai ned as pale brown solid by
carryi ng out aBy ssingitbn campbiiad obt@aindiain Exfam pheaidn(560 26d) 1(Bmnl) and tiee
Lﬁflu:‘ ;[ Icggqngé]ol{gﬁ)d%%ggg& t1n x%mlf) ee 96&1 &8t4hnei\g,nf.2§(t) n{nei\gﬁ,t t!h%r%itlgm cgrxtlgou\;[nd as crude
5- Chl or opeydlidt Wwes b6tal G Es ot RS outiaNeds im0 neol
in-1- onep f umar at eﬂtByAéljng‘i{Sgg thescogn%tdﬁgy%gtdg?ﬁggéicdh&{ggﬂn%%re&ltg%agfmo ng) ,
t he tit|Bxarople6brid7daxg)obThe nexiltisg colderpredsctseds dsddyincthe meixt geartibn
reactions, Si n% | ar. tot. t hose of 181 Exanple 36¢c (299 ng, yield: 72% 2
steps). WN}EP? RYrifieatiAn. 220-229C 1H NVR(DVBO-d6) : 7. 69(2H, t, J=7. 7THz)
7.54(1H,dd, J=7.9,1.4Hz), 7.27(2H,dd,J=8.4,5.7Hz), 7.10(2H,t,J=8.9Hz),
6.57(2H,s), 4.49(2H,s), 3.41(2H,d,J=7.2Hz), 3.10(2H, brd, J=11. 6Hz),
2. 82- 2. T(4Hlugro-21518 (2t yprophlenye thyi )piperidif3t-glnTéthHiseindolin-1-one
1. 64( 2H,€1rd J=11.7Hz), 1.32-1.24(2H,n). Exanple 162:
5- Cyano- -“[?—afez-m-f | uor ophenyl ) et hyl ] pi peridin-4-ylnmethyl] -
i soi ndol i n-1 - owmémg&na&m&&mmwamea%_Eﬁﬂﬁplmﬂuﬁm ), the title
5- Cyano- 2-[ 1-[ 2- (4-1 | uor ophenyl ) et hyl ] pi peridi n-4-yl net hyl ]
i soi ndol ¢ompoupdev#Bobiginad as helotlesmanliddbyotsraying dut a réackivps eintiiax @0thosgef 1. 03

nol ) a th 0 nd obt ai ned i anpl e 26a (225 ng, 1.03 mmol), the

title c%ﬁgﬁﬁ(ﬁ 3&5{5&&%, ﬁ}eﬁ)(gtﬁrcétﬁ\ﬁage@t ained as pale brown solid by

carryi ngMeiindpdig®3oasest m lar to that of Exanple 26b (224 ng). The

resul ting crude product was used in the next reaction wthout

puri fi catti-BMMR(DMSO-de) : 7.57-7.68(2H,m), 7.47-7.42(1H,m), 7.26(2H,dd,J=8.6,5.7Hz),
7.12-7.06(2H,m), 6.58(2H,s), 4.58(2H,s), 3.42(2H,d, J=7.8Hz),
3.02(2H,brd,J=brd,J=11.9Hz), 2.79-2.74(2H,m), 2.66-2.61(2H,m),

2.14(2H,brt,J=11.6Hz), 1.81(1H,brs), 1.63(2H,brd,J=13.1Hz), 1.27-1.20(2H,m).

Example 165: 2-[1-[2-(2-Methoxyphenyl)ethyllpiperidin-4-ylmethyl}-5-
methoxyisoindolin-1-one hydrochloride (Compound 154 in Table 1)
a) 2-[1-[2-(2-Methoxyphenyl)ethyl]lpiperidin-4-ylmethyl]-5-methoxyisoindolin-1-one
The compound obtained in Example 9¢ (297 mg, 1 mmol) and
1-methoxy-2-(2-methanesulfonyloxy)ethylbenzene (230 mg,1 mmol) were reacted in
N,N-dimethylformamide in the presence of sodium carbonate (233 mg) and sodium
iodide (165 mg) at 80°C for 8 hours. The reaction mixture was added with water and
extracted with ethyl acetate, and the extract was washed with water and the solvent

was evaporated under reduced pressure. The resulting oil was purified by silica gel
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b) 5-Cyano-2-[1-[2-(4-fluorophenyl)ethyl]piperidin-4-ylnethyl]

i soindolin-l1-one fumarate By using the conpound obtained in Exanple 162a
(224 ny), the title conpound was obtained as colorless solid by carrying
out reactions simlar to those of Exanple 36c¢c. (258 ng, yield: 50% 2
steps). Melting point: 201-208C ' H NVR(DVMSO d6): 8. 13(1H, s),

& 57(2H SR SphaderRely Uy e ciloryge faeflut} SRR s l¢ Ehpgound.

2.82-2. 681(141chng:1323(6’2m 'md,, J=8 BHzH), 7.15 28( 2H),be amsmm BH)] 485,

=01 naohire P8 b dthuadpde o, Sudi g eh SRE LU s Ev Rt e Wil o 154c.

the titl d (e a t S | es
Db and SeLRT URiPUES ERRER (BEROL T b %%?H%%%‘é“l 'Nl D) LIRS m AP

1.26 (m 150)1.39 (1622Hn 2H), 1.76 (m 1H), 2.16 (m 2H), 2.66 (m 182 2H),
2.78 (m 2H), 3.03 (m 2H), 340(d J=7.2 H, 2H), 4.48 (s, 2H), 6.58
(s, 2H), 7.10 (t, J = 9.0 Hz 7.24-7.35 (m 3H), 7.46 (dd, J = 2.0,

8.9 Hz, Qb [[1 -f2 gﬂ-l\(é%ﬂoxyl)-hén )e,"th ﬂpﬁeﬁ?ﬁA%et ﬁ@ﬁﬁﬁp%m}fxf?lin-l-one

4- Fluoro 2- uorop eny piper
|30|ndolhmdﬁwbhmdbunarate (Conpound 202 in Table 1) a)

4- FI -2-[1- 4-f | ph di n- 4- thyl ]
Sof ndol T - 1. ol Ue{E b FRPAEY ShBSH DB R PR oA, Rt SoBotRb ey, 1. 76
Mol ) angpfafifed BPRRAMRDrORIdaLAEED thdsESORP RpROF (fRBf 48%). 1. 76 mol ), the

title compound as crude product was obtai ned as colorléss oil by carrying
out a reMeltiog peinti 2¢4-2Q70Ct hat of Exanple 26b (478 ny). The resulting

crude pr ext ficatjon. _b

4- Fl uor o%%fiwgﬁuo%]o]ﬁhhﬁzn e]t]ﬁ/a]cst&(ae? %n‘ihhg%?ﬂtlh %ya I(l&ﬁn -89

i n- 1 - one(m f sMRRL(sBYHYH. 80 (4, @mca)ﬁ@@ym{)%ts@taﬂssi(hnzﬁ%w €1, 5892478 o),
the title conpound was obtained as colorfess solid by carryi'ng out a

react i on8.28i%i2 tm, 21), BHiPs2.88 f(m, EKANHPE (BEEH],5688-A 8 (wi, &IH); 1.86% 5L (81 259% ) .
‘Melting point: 230-232C ' H- NVR(DVSO-d6) : 7.57-7.53(2H, ), 7.47-7.42(1H m,
7.26(2H,dd, J=8.6,5. 7THz), 7.12-7.06(2H,m, 6.58(2H,s), 4.58(2H,s),

3.42( 2H, gxample r ipe
ek o A

1. 63( 2H, ispindylinsl-ane §/2 - funparate (;_Q):(nm«pmr)d 153 in Table 1)
a) 5-Chloro-2-[1-[2-(2-methoxyphenyl)ethyl]lpiperidin-4-ylmethyllisoindolin-1-one
By using the compound obtained in Example 8e (2.50 mg, 0.83 mmol) and the
compound obtained in Example 26a (191 mg, 0.83 mmol), the title compound as crude
product was obtained as pale brown solid by carrying out a reaction similar to that of
Example 26b (270 mg). The resulting crude product was used in the next reaction

without purification.

b) 5-Chloro-2-[1-[2-(2-methoxyphenyl)ethyllpiperidin-4-ylmethyllisoindolin-1-one 1.5+
fumarate

By using the compound obtained in Example 166a (270 mg), the title
compound was obtained as colorless solid by carrying out reactions similar to those of
Example 36¢ (269 mg, yield: 60%, 2 steps).
Melting point: 165-185°C
LH-NMR(DMSO-de) : 7.69(2H,t,J=7.5Hz), 7.54(1H,dd,J=8.1,1.5Hz), 7.23-7.14(2H,m),
6.96(1H,d,J=7.8Hz), 6.87(1H,d,J=7.6Hz), 6.67(3H,s), 4.50(2H,s), 3.78(2H,s),
3.42(2H,d,J=7.2Hz), 3.20(2H,brd,J=12.0Hz), 2.81(2H,brs), 2.43(2H,brt,J=11.1Hz),
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Exanpl e 165: 2-[1-[2-(2-Met hoxyphenyl)ethyl ] pi peridi n-4-yl nmet hyl ] -5-

nmet hoxyi soi ndol i n- 1-one hydrochl ori de (Conpound 154 in Table 1) a)

2-[1-[ 2- (2- Met hoxyphenyl ) et hyl ] pi peri di n-4-yl net hyl ]

- 5- met hoxyi soi ndol i n-1-one The conpound obtained in Exanple 9¢c (297 ng, 1
mmol ) and 1-net hoxy- 2-(2- net hanesul f onyl oxy) et hyl benzene (230 ng, 1 nmol)

wer e reagiggth iBrs)N L R f sodi um car bonate
(233 ny) an((j11 soaT)u%nwg?Zgglswy ipiﬁéﬁhd?t@ﬁ Hrﬁ?J QQ%%{:J&SI% The reaction

m xture was added vvlth vvat er and extract ed with ethyl acetate, and the
extract er an sol vent _was evaporated under reduced
pressur e%‘?ﬂg?? g&lzf lf{a' \A%°M§y QEVIBK}P%'P‘PPC“&Y’@%“RI@T? col umm

h t ; l the titl d.
cHr ﬁwmﬁ( g%g&%wo ﬁaat,tt_y. o%@qufagt&tm@e tltﬁ;nt%%f 514%%0%3% 9)6 98 6' L 16 ( gnonga;m

4.35 (s, a) 2-I[-I} ,[2-&-&ﬁtl{l&ypﬁbﬂlyl)ﬁhﬁﬂp(p@ndm ylﬁieﬂl?yl_'( -8 brdmalsbh{ﬂphﬂH)-one?: 03

brd, J=11. SFE 52 2 2.04 (t,
S r10 OHz), 1.88Y (‘E?ngﬁltf °°TP?H’“§ é‘@"&tf{_‘) nz’P&amPIf %thg g']éle(ﬁ;DPlePﬁld jas
2-[1-[2- Gl?tat\{?efdhgxétﬁhf‘a@wr)s@etdm‘és] topthEJ bfj%)garﬂ Ml 1%%5@{4{1 43%)

- 5- met hoxyi soi ndol i n-1-one hydrochl usi ng” t he conpound obtained in
Exanpl e $3MMR(GBClat e 7¢infdo Unsl 483, 7.09(mj| ZIHti mY7- slm(inam-br ©88duBXan; o

th f [ el d: 469 . t 204-20700_ " H NVR( DVSO- d6
S0, 12 FH<b 98 [y 210, L5 ey s 8k gy v M R 5 o Pra g e B0 (m
3 4 4 = z 34
3" H) )5 86, 7@!?9.;21@) %4.)8(@ 52 @:Hgmg 286’4 tstﬂ'%II-_ID B 15571(311 5(51%1)( m ﬂis gg 41-})7
(m 2H) 1§751641J_(15,12I(Im 2H) Exanpl e 166

5-Chl oro- 2-[ 1-[ 2- ( 2- net hoxyphenyl ) et hyl ] pi peri di n-4-yl net hyl ] -
i soi ndolin-1-one 3/2-fumarate (Conpound 153 in Table 1) a)

5- Chl I T blin
<ol ndol o1 bty ey B R AR e S TEb R s 1y 0.8

mol ) anbydreehlotidapound obt ai ned in Exanpl e 26a (191 ng, 0.83 nmol), the
title conpound,as £ry roduct. was obtai ne brown solid b
carrying out gB¥ 808 gﬁ °g’5RP‘1"é °ltt8“teﬁlaﬂtn%l’f éﬁﬁiﬂget cihtle serppenyd w?%:e

resul ti n&atﬁfdé@%ymlﬁ@Mthrmaum thBsd &%Wﬁleﬁ??ﬁ%l@@l‘yw t hout

purification. b) 5-Chloro-2- (2 met hoxyphenyl ) et hy

] pi peri dM?ltﬂnslpmtt%AIO}Z'iﬁs@l ndoI | n-1-one 1.5 fumarate By using the conpound

obt ai ned i n Exanple 166a (270 ng), the title conpound was obtained as
colorless solid by carrying out reactions simlar to those of Exanple 360

(269 Ny, E¥aRbR: 168050CyansILAS 2%&&0& R&yMeth il &}M% [QMVBO- de)
7.69(2H. 1, J= g 5Hz), 7. 54(1H, dd I o e me oo EI y
isoindolin-1-one fumarate (Compound 155 in Table 1)

14( 2
a) 5-Cyano-2-[1-[2-(2-methoxyphenyl)ethyllpiperidin-4-ylmethyllisoindolin-1-one

By using the compound of Example 10c¢ (300 mg, 1.03 mmol) and the compound
obtained in Example 26a (237 mg, 1.03 mmol), the title compound as crude product was
obtained as pale brown solid by carrying out a reaction similar to that of Example 26b
(174 mg). The resulting crude product was used in the next reaction without

purification.

b) 6-Cyano-2-[1-[2-(2-methoxyphenyl)ethyllpiperidin-4-ylmethyllisoindolin-1-one
fumarate

By using the compound obtained in Example 168a (174 mg), the title
compound was obtained as colorless solid by carrying out reactions similar to those of
Example 36¢ (202 mg, yield: 39%, 2 steps).
Melting point: 201-208°C
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6.96(1H,d, J=7.8Hz), 6.87(1H d,J=7.5Hz), 6.57(3H,s), 4.50(2H,s), 3.78(2Hs),
3.42(2H,d, J=7.2Hz), 3.20(2H brd, J=12. OHz), 2.81(2H, brs),

2. 43( 2H, brt J=11. 1Hz), 184 1.86(1H,brs), 1.69(2H, brd, J=11.4Hz),

1. 36(2H, brdd J=22.5,10. 8Hz). Exanple 167:

2-[1-[2-(2- NEthoxyphenyI )ethyl ] piperidin-4-ylnmethyl] -5-

br onoi soipAMIRDAESDEs)NY i Hp;&g 4 a) 2-[
i-[2-(2-Met ho%]?)henylsg)et ﬁ{/ﬁ(glh?dg,r?g?ﬁl@ yl nm’ill’ fpgﬂgg?o-?s%?zrzdol in- 1-one

By usi ng728el.t&@ponnd. 9l Hi,dhdas. L HzE &GN H, 3I=7.5He), 613 2H )b O UBH, s)a S

o0 L e Ll S S TG S Ead T 5
?bfg 6J 8% f%'mH b?cH)I:S 4H%§3 2(@4(2?1'1)1#5 J31i3@H(z§ 1 %%d)lH Brsft9. éﬂ%ﬁ}]’?eﬁfgﬁ-oﬁw ’

J=11. 6Hz}. 29(L2182rc(dnJ-2|l-98,1116H®11 68 (m 2H) 1. 47 1 41 (m 2H) b)
2-[1-[2-(2- Met hoxyphenyl ) et hyl ] pi peri di n-4-yl met hyl ]
- 5- bronoi soi ndol i n-1-one hydrochl oride By using the conmpound obtained in

Exanpl e #@d@pld L cedures to
t hose of Exap Ii(;ggl fTE Iglklllglglpgmy%i M@N%yﬁl?gﬁglgﬁgﬁmygﬁlg%gg{&@gnpI e 168:

5- Cyano- mephyl IQOIGQolnetlhme)fpm@mwe) et hyl ] pi peri di n-4-yl net hyl ] -
i soi ndolin-|-

5 Oyanor 211 1. (BY peltRAnR SRBBRERY P eRGA PP HuR pd 194 Polsiigrppound was

i soi ndol btﬂ:airre‘aflg' %1M§'p9&eﬁﬁ?emrﬂﬁ9bm6¥'@iat§§l@mh§ ah@@6C 3Q1dBo%. 03 ol )
and the conpoun obtai ned in Exanple 26a 37 ng, 1.03 mmol), the title

corrpoundM&!stmﬁHmt&]&cQﬂ@t was obtained as pale brown solid by carryi ng out

o oduct MBSO Bet B 1o GEPfehnaln. G P R G e
5- Cyano- 2H), 2. 12ah szﬁtswfmmybmt(hyhkm ReIs, QH) 317Y|(§T%t}9¥h]4'9§9'2"!‘i'§’|6'.56' 1-on

e fumarate By usi n? t he conpound obtai ned i n Exanpl e
title cOnBBUBIds GHt‘hHﬁeblHaﬁ F¥oldod 1783 BxllHY, BY4-0R2 (o, Ai)oUB2r(madH)ons

;Immnlt o 2%%7%‘@1’61351 fﬁ%%&%ﬁcﬁdé&% ”E§4%{f§{§)1 )?%96(215Ht 3',03):8. YEHS' "

7.85(1H, d, J=7. 5Hz) , 722714(2H , 6.95(1H,d, J=8. | Hz),
6.86(1H,t,J=7.5Hz), 6.57(2H,s), 4.57(2H,s), 3.77(3H,s),
3. 45( 2H, Bxaraples}10) 5-Cyano(2H-i8-@-metipxgphenyl Rtig0lp@sd2H-gjmethyl]-

2. 66(2H, .47 2 24( brt . 82(1H, brs),
1. 65( 2H, %{ég‘dﬁgﬁz" fumaraty Pé’“?i‘é T3 ‘?1*%"’1 6Hz) .
a) 5-Cyano-2-[1-[2-(2-methoxyphenyl)ethyllpiperidin-4-ylmethyllisoindolin-1-one
By using the compound obtained in Example 10c (300 mg, 1.05 mmol) and the
compound obtained in Example 26a (242 mg, 1.05 mmol), the title compound as crude
product was obtained as pale brown solid by carrying out a reaction similar to that of

Example 26b (308 mg). The crude product was used in the next reaction without

purification.

b) 5-Cyano-2-[1-[2-(2-methoxyphenyl)ethyl]lpiperidin-4-ylmethyllisoindolin-1-one
fumarate

By using the compound obtained in Example 170a (308 mg), the title
compound was obtained as colorless solid by carrying out reactions similar to those of
Example 36¢c (346 mg, yield: 86%, 2 steps).
Melting point: 242-247°C
IH-NMR(DMSO-ds) : 7.57-7.54(2H,m),7.47-7.42(1H,m), 7.22-7.14(1H,m),
6.96(1H,d,J=7.6Hz), 6.89-6.87(1H,m), 6.56(2H,s), 4.58(2H,s), 3.78(3H,s),
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Exampl e 169: 5-Fluoro-2-[[1-[2-(2-nethyl oxyphenyl)ethyl] piperidin-4-yl]-
nmet hyl ] i soindolin-|-one fumarate By using the conpound obtained in Exanple
154c, the title conpound was obtained by simlar procedures to those of
Exanpl es 26b and 36¢c (yield: 69%. Melting point: 210-216C 1H NWR
(DVMsO-d6): S 1.30 (m 2H), 1.65 (m 2H), 1.76 (m 1H), 2.27 (m 2H), 2.68
(m 2H) . . DR 2 . " A ¥ 2 J = . (S,
51y, o 45 FPH g At sy bR 12t g2 Blesiescuatm 2ot BRI o
8.1 Hz, 1Hp(1H,bis); V.62@H,brd,L+)1.1Hz)32.38:1.2709H,m).7. 47 (dd, J = 2.1, 8.7 Hz,
1H), 7.71 (dd, J = 5.3, 8.3 Hz, 1H). Exanple 170:

5- Cyano- 2-[ 1-[ 2- ( 2- met hoxyphenyl ) et hyl ] pi peri di n- 4-yl net hyl ] -

i soi ndol #Q5} = f. atq._bear ol )

5- Cyano- ggfllfp %?7(12% %o@y%ﬁg@ﬁyﬁﬁéﬁf%|2rr)he};rla?§%}ﬁetﬁ}lw kglflﬁi/nl i’iy é%?ﬁlg(l)]l in-1-on
e By usi #gluoheisciodplinHlebneliiyairoddonide EomipdundIScin(Bdleny, 1. 05 nmmol ) and the
conpound okt al in anple 26a (242 ng, 1.05 nool),. the title conpound as
crude pf‘)o&.lg)c'g'ig'éz'&ﬁﬁ‘f%@ﬂh%’é’%ﬁ%ﬁﬁmmé@ﬂedldd?‘%&lﬂ%?bﬂé' out a reaction
simlar §qdobdiboiRfiolioiayHel € 26b (308 ng). The crude product was used in the
next reaction wthout ©purification. b)

5- Cyano- 2- [ 1- [ By (2ingethle @xypbend bb fafimed inpixem pldi 6) tHe Vitleadomyplohnd evaadol i n-1 - on
e fumarate, By using the c ound obtajned in Exanple 170a (308 ng), the
title c%??ﬂm%obymﬁ?%ﬁt%?%ggp%?sméa%er &e@?%’?}ﬁ]&a&/’le@dw)ng out reactions
simlar im. . | I3 4 4 B! P . : (i ng
ot nt - 245 SASEEPOLY B B2y T ot ERIAG R £50.30087 900 BR: 1 YN
7.22-7. 19%8.m) 1H), §.®66.9P1,(oh, 2HJ, 6FitH,665(nBILID), 8 461(s, 2H), 365D, IH7 2Hz, 2H),

> 95\ 5 shtabiy J-3L xBep Rl O (20 Ve th 2L b TR D S e, THS)
1. 67(2H, g (A1) ﬁFb«l.é‘& (3:3'211-1)21(4%'-‘%.23 mBspyple 171: (R §)-2-]

1- [ 2- (4- Fl uor ophehyl ) - 2- hydr oxyet hyl | pi peri di n- 4-yl met hyl ] -
4-fl uoroi soindolin-l-one hydrochloride (Conpound 83 in Table 1) a)

ot uor BRGNPl b e 6. e
title cogpmmimﬁl.v%(%gh chéridlem | ar procedures to those of Exanple 16a

(yield: 85%. 'H 13) S 7.66 (d, J=7.8Hz, 1H), 7.46 (m 1H),
7.35-7.30 (m Byipsing.the cémnpourd-ehtiaHred inHhxanyple4-76a Othe(title 2¢Mpouhd/kad. 66 (m

1H), 4.48 (s, . .93 (d, J=7. , : : bord, J=11.7Hz, 1H), 2.82
(bra, " 1-Shshiieg D sipias bedieduies othoia gf Buample a7 islds 7893, 55 (0 117
1. 80- 1. 6fteltig potht: 221424%c 22 (M 2H)

1H-NMR(DMSO-de): & 9.63 (brs, 1H), 7.56-7.42 (m, 5H), 7.20 (t, J=8.7Hz, 2H), 6.24

(brs, 1H), 6.11 (brs, 1H), 4.59 (s, 2H), 3.55-2.90 (m, 8H), 2.00 (m, 1H), 1.86-1.56 (m, 4H)

Example 172: (R,S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-ylmethyll-
5-chloroisoindolin-1-one hydrochloride (Compound 84 in Table 1) |
a) (R,S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-ylmethyl]-5-
chloroisoindolin-1-one |

By using the compound obtained in Example 8, the title compound was
obtained by similar procedures to those of Example 16a (yield: 82%)
IH-NMR(CDCls): & 7.78 (d, J=8.7Hz, 1H), 7.44 (m, 2H), 7.35-7.30 (m, 2H), 7.02 (m,
2H), 4.69 (m, 1H), 4.44 (s, 2H), 4.09 (brs, 1H), 3.51 (d, J=7.2Hz, 2H), 8.15 (brd,
J=11.4Hz, 1H), 2.81 (brd, J=11.1Hz, 1H), 2.49-2.30 (m, 3H), 2.02 (m, 1H), 1.80 (m, 1H),
1.80-1.20 (m, 4H)
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b) (R S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyl]piperidin-4-ylnmethyl] -4-
fl uoroi soi ndolin-|-one hydrochloride By using the conpound obtained in
Exanpl e 171a, the title conpound was obtained by simlar procedures to
those of Exanple if (yield: 78% . Melting point: 221-2241 1H NVR(DVSO- d6):
6 9.63 (brs, 1H), 7.56-7.42 (m 5H), 7.20 (t, J=8.7Hz, 2H), 6.24 (brs,

i"%G i é%) (ERbS)SZ [ﬂ-tﬁ (4- ‘ﬂ’l\ﬁgoéﬁezn:y;ﬂdhygroi?é%y%iﬁéﬂdiﬁw-yln?etﬂﬂ]~(5m 1H),

(R S)-2- flﬂle{oiso@ﬂddnmbmnphudydc)ﬂ@idwdr oxyet hyl ] pi peri di n- 4-yl net hyI]
5-chl i i | 1- hyd hl de. (Co d 84 Tabl 1)

(RS 271 1°1 2- 8 PG IRe SHERYIRE Sb AR R g Tder Fliﬁnhﬂgcgﬁgmnﬁ/wr%h
hi o Ex | 8, t

chl or oi s&;tmg'mm%g tpgxceug&%gt thss{a t@' nf% by, =xanpl € e

title conpoun I ne simlar pro e ures ose of Exanple 16a
(yi el d: H2¥ing péinNNIB4CIBBIG): S 7.78 (d, J=8. 7Hz, 7.44 (m 2H),
br a

Ly, 5 %WR@SMS m”%sgb%%mﬁw%% O ! 7fﬁ)7(492(18£21'(1br7c¢5 39911 b,
: 2 0 e 187

b) (R S;l@n 22}% FZ (4 FI uoro ﬁgé\!?l I]I;)%y%(r ogljgﬁs%ﬂﬁsp(g%lezﬁh}ﬁ% é{r{rﬁ’?}ﬁ)

chlor0|50|ndolln -one hydrochl ori de By u5|ngdtBe conpfgpd ?gzghﬂfgsl?o

Ex I 72 sim

those. of ga?mu&% 1) B2 yoroheny Brty Bpbroy sthrBbaseis AR BIBO de):

S 9.59 (ﬁ’ﬁ&ms%h’)doh?x 176ngh§3rogmon%|§|) 7. 56- 7 43 (m 3H), 7.25-7.20 (m 2H),
6.27 (brs, T24°52 (s, 2H), 3.64-2.95 (m 8H), 1.99-1.57

(m 5H) E)(MI-Z*UJ.FBM Emoﬂpl&n[yl) -2- hydroxyethyl]plpendm 4-ylmethyl]-5-
1-[2-(4-fluoro 2- hydr oxyet hyl ] pi peri di n-4-yl nethyl] -5-

fl Lorgi ??f&@PF‘ﬂl P% 'Bn‘hy)ér OCh?/OI’I )ée a)

(R S)-2-[1-]2- ﬁﬁuﬁhEQBQQ&ﬁBU&ﬁd &éayrwd%yﬂa*%ﬂnmsaemedelae %@gmfm&g 4t he

f1 uoroi soi ndol i'n-1-0ne By using the conpound obtained In
title combeinmed byweimilebipascedurdsytothodd dffExpmople dba dgietd 6tlb0se of Exanpl e 16a

| d 7.17-7.12
U Sory RS Pt sbp0r 3R 48 o Y, 7427 g, Sih o f0hin &6 eipy
g ié (2 d2281-i)(r%% 1%{1)44&((3521({Pr4d08 (b}slﬂni '3'251 (th=7%£§221'=1?3515 (Jbrhl 1HZ 1H),
(R S) - 2-J=11{1Hz, 411’:;1 28 dbtedyL). 1th!/H) wgsezmumamrmmm IH)nEBMin] 1H—)

fl uor oi spj i n-1 -ane -hydrochl ori de By using the conpound obtained in
Exanpl e ﬁ?@gqﬂﬁ‘ﬁb 4l}r)t | e conmpound was

b) (R,S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyllpiperidin-4-ylmethyl]-5-
fluoroisoindolin-1-one hydrochloride

By using the compound obtained in Example 173a, the title compound was
obtained by similar procedures to those of Example 1f (yield: 70%).
Melting point: 243-245°C
IH-NMR(DMSO-de): § 9.66 (brs, 1H), 7.71 (m, 1H), 7.48 (m, 3H), 7.34-7.17 (m, 3H),
6.24 (d, J=3.9Hz, 1H), 5.11 (brs, 1H), 4.49 (s, 2H), 3.66-2.91 (m, 8H), 1.97-1.562 (m, 5H)

Example 174: (R,S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyl]piperidin-4-ylmethyl]-5-
cyanoisoindolin-1-one hydrochloride (Compound 87 in Table 1)
a) (R,S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyethyl]piperidin-4-ylmethyl}-5-
cyanoisoindolin-1-one

By using the compound obtained in Example 10, the title compound was
obtained by similar procedures to those of Example 16a.(yield: 37%).
IH-NMR(CDCls): & 7.95 (d, J=7.8Hz, 1H), 7.76 (m, 2H), 7.32 (m, 2H), 7.01 (m, 2H),
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obt ai ned by simlar procedures to those of Exanple if (yield: 70%. Melting
poi nt: 243-245C 'H NVR(DMSO-d6): S 9.66 (brs, 1H), 7.71 (m 1H), 7.43 (m
3H), 7.34-7.17 (m 3H), 6.24 (d, J=3.9Hz, 1H), 5.11 (bra, 1H), 4.49 (s,
2H), 3.66-2.91 (m 8H), 1.97-1.52 (m 5H) Exanple 174:

(R S)-2-[1-[2-(4-Fluorophenyl)-2-hydroxyet hyl ] pi peridin-4-yl nethyl]-5-

cyanoi soilsdqhd, 1 H): £2¢ (hir0esadi ge7. émmK@1£&runJJﬂbbﬁz,lﬂHﬁb 81 (brd,
(R S-2-T1-[2-(4- I:Iuorophenyl)-Z hydr oxyet | pt peri di n-4-yl net yﬁ

cyanoi sodntbfHa, 1HbHRe7959. ZnggHt)h%O&dmp@Hh,oﬂ 8htladtnea, GH) Exanpl e 10, the
title conpound was obtained by simlar procedures to t hose of Exanple 16a
(yield: 379%. 1HNWR(CDOs): S 7.95 (d, J=7.8Hz, 7.76 (m 2H), 7.32

2 X i in2Hhim d, J=7. 2H,
(23) A 127(148%)dé11f}]£2ﬂ Flmﬁﬁﬁ%myd%dtmﬁxﬂéﬁ%n@l |§ b5 575 (m

3H), 2. oava(msomohnu 90 hy@&ch}wld@-i) b) (R S)-2-]

cyanol soi ndol | 1Y SR FRPBARRLFP thnds e B f@ﬁi‘teoﬁ%ouﬁa ERPARLEe? o

Exanpl e amﬁledtﬂseslmliaqu,rs&qnpm 9 omie?’dlﬁ‘l‘aec!lfQY1e§d gb@r procedures to
t hose of Exanple if (yield . Melting point: 55 262C 1H NVR( DVBO- de) :

s 9 66 (Melting phint: 2566262 1 , 7 96 (d, J=7.5Hz, 7.86 (d, J=7.8Hz,

5" BgSimo’aql b 1B W armithe @ Bt 50

(R S) - 5- iy Bl TN aTaPREH), -2 Y X Bk, m}gosll@!'<arﬁm8nssb¥é ]zH>4 5-
di hydr o- 6H-t hi eno[2 3-c] pyrrol 6-one funarat e mpound abl e a)

(R, S) - 5- $.60{2297 ¢xh B b Y58 (@, B¥dr oxyet hyl | pi peri di n-4-yl net hyl ] -
4, 5-di hydro- 6Ht hi eno[ 2, 3-c] pyrrol -6-one By using the conpound obtained in
Exanpl e 22, the title conpound was obtained by simlar procedures to those

f Ex 9 7.32
((3m 3?{)@1@%&1&@@(1’%‘ ﬁlﬁ)@) 5&:1-@ (Fl%ﬂ?ﬂy@ﬁh@hroﬁe%y@}%lﬂéldlﬂ'44y1§17&1]1- i, 5 0

(d, J=6. dikydreeH-thipnpE2, ewﬂwrrdﬁtgnelﬁnnamm (Canpourd78f in Tatde28Hz, 1H),

(RS -5 DT E s e 0 A A Pt sl nec g1 1 50

di hydr o- ﬁbl:dlhqu{}gtﬁreﬁ],mg tRiyrfdl Bénel UMAr ate The conpound obtained in
Exanpl e 176a (70 ng) was dissolved in ethanol (1 m) and ethyl acetate (3

m), and the s%y ueungrthmsmad@mjowamdfm@xan@placmd tf@@tlegpmpodd wesyst al s
preci pitate eae after co ol ut re collected by -
filtrati (;%r?a{ne tséPr\ Fl%o‘ie Pres tO4h8 r@(ﬁ éleé% é’f’fﬁ;CPth ng point:
174- 176QGH-NMR(CDCls): § 7.63 (d, J=4. 8Hz 1H), 7.32 (m, 3H), 7.01 (m, 3H), 4.67 (m, 1H),
4.34 (s, 2H), 4.11 (brs, 1H), 3.47 (d, J=6.9Hz, 2H), 3.15 (brd, J=11.1Hz, 1H), 2.82 (brd,
J=10.8Hz, 1H), 2.50-2.30 (m, 38H), 2.03 (m, 1H), 1.81-1.71(m, 3H), 1.47-1.37 (m, 1H)

b) (R,S)-5-[1-[2-(Fluorophenyl)-2-hydroxyethyl]piperidin-4-ylmethyl]-4,5-
dihydro-6H-thieno[2,3-c]pyrrol-6-one fumarate

The compound obtained in Example 176a (70 mg) was dissolved in ethanol (1
ml) and ethyl acetate (3 ml), and the solution was added with fumaric acid (26 mg).
The crystals precipitated which appeared after complete dissolution were collected by
filtration to obtain the title compound (yield: 87%).
Melting point: 174-176°C
IH-NMR(DMSO-de): & 7.95 (d, J=5.1Hz, 1H), 7.41-7.35 (m, 2H), 7.23-7.11 (m, 3H),
6.67 (s, 2H), 4.76 (brs, 1H), 4.42 (s, 2H), 3.33-2.15 (m, 8H), 1.72-1.57 (m, 3H), 1.25-1.15
(m, 2H)

189



1H NVR(DMSO-d6): S 7.95 (d, J=5.1Hz, 1H), 7.41-7.35 (m 2H), 7.23-7.11 (m
3H), 6.57 (s, 2H), 4.76 (brs, 1H), 4.42 (s, 2H), 3.33-2.15 (m 8H),
1.72-1.57 (m 3H), 1.25-1.15 (m 2H) 189 Exanple 176: 2-[

1-[ 2- (4- Fl uor ophenyl oxy) et hyl ] pi peri di n- 4-yl nmet hyl ] - 5-

met hoxyi soi ndol i n-1-one hydrochl ori de (Conpound 214 in Table 1) a)

2-[1- [ 2- fdafplo1 AR MY QUBIGbAEERYIR #ﬁigpg%ﬁggggy%%ﬁyﬁwoxw soi ndol i n-

1-one By using the conpound obtalne
1- f | uor ometlckyliwoimdrdinhibryd bydroehboride(€otiohad @ddpin Tatlenbs obt ai ned by

775 (a, “DERTERA Fluorg t“°quy?qw%i‘ib%ﬁns§5y§m%éh>§ifg-wﬁﬁwéﬁ* ditlony ) O

4.04 (t, J= 6 %us%‘?)bhe%o&z)o(lﬁd 0&%?—3&3111 ﬁxéquleJQ‘c?aléﬁgHz 2 98 (brd,

J=11. 7Hz, 1.77 (m 1H),
1.72 (m 14 Z'H)o,ro-l (ﬂﬂn'ﬁmBch(oxy)beﬁt@neb)he?h[:lﬁ-c[)ﬁ‘i-pbdndFlvus obtalned by sumlar

h | oxy)eth I | er.i di n-4- hyI] - 2- met hoxyi soi ndol i n-1-one
ﬁ;g?ogmg;qc&qu?y& : :]Fé‘ E’(ﬂi’f)gﬁ?ﬂj YaeHaf$Y in Exanple 176a, the title
comoundlma@@beh&e% l?WSSGd”UE@MI-%OPWWﬁSSxﬁ RV ACE:CE @% ’ﬁ%ﬂaﬁﬁh)ea 8 ({yield

47% . Melting point: DVBO- S10.44 7.58 (d,
J=8. 4Hz) 2HY, 4104 &, 15. QH]: Z), 3.8, (96318), BHT (@ =B Bz, ZHAL. Q&s(bra,H; =114187, 261),

3. 05- 2. 05T R4 30 0 p Y e 2 7 . 1y 173 a2 afi s

Exanpl e 4¢y: 2-[1-[2-(4-Fl uorophenyl oxy)ethyl]piperidin-4-ylmethyl]-5-
br onoi soi ndol i n-1-one hydrochl ori de (Conpound 208 in Table 1) a)
2-[1-[ 2- (4 FIuorophenonxy)ethyI]piperidin 4-yl met hyl ]

e R o A
simlar pymgﬂg{.l@g to those of Exanple 165a (yield: 66% . 1H NVR(CDC13): S

7.71 (d, J=8.4Hz, 1H), 7.62-7.59 (m 2H), 6.99-6.93 (m 2H), 6.85-6.80 (m
2H), 4. 38 (s EH)lﬁmgﬁhACQmPO\imBoﬂdmedZiﬂ)ExQnﬁE 1762, MlﬂHzémPQuIQDw@br d,

‘(]mllzr_')HZgBt 7b_'|}'(%§‘ %&pr%}?hgja to]tgoge of E?xamplelﬁ‘)(yleil'd 49%S m 1, 1.78-1.70

2- [ 1- [ 2- ptthh g/ poiapharsyd 1@%y) et hyl ] pi peri di n-4-yl et hyl ] - 5- br onoi soi ndol i n-1 -
one hydrochloride 190 By USI%& t he conpound obtained in Exanple 177a, the

title colpdUMB(INMSO-ddt ﬁ Addt4otprs, YH), Ar58dodedidHe) Tt 19- Yﬂ&ém,QH)EkaﬁﬁIQQ i f
(yield: 85% el Py s, S22 82 YH), 3.84 (s, 3H), 3.59-3.45 (m, 2H), 3.45-3.30 (m,

4H), 3.05-2.94 (m, 2H), 1.97 (m, 1H), 1.81-1.76 (m, 2H), 1.64-1.52 (m, 2H)

Example 177: 2-[1-[2-(4-Fluorophenyloxy)ethyllpiperidin-4-ylmethyl]-5-

bromoisoindolin-1-one hydrochloride (Compound 208 in Table 1)

a) 2-[1-[2-(4-Fluorophenyloxy)ethyllpiperidin-4-ylmethyl]-5-bromoisoindolin-1-one
The compound obtained in Example 3d and 1-fluoro-4-(2-bromoethoxy)benzene,

the title compound was obtained by similar procedures to those of Example 165a (yield:

66%).

IH-NMR(CDCla): & 7.71(d, J=8.4Hz, 1H), 7.62-7.59 (m, 2H), 6.99-6.93 (m, 2H),

6.85-6.80 (m, 2H), 4.38 (s, 2H), 4.04 (t, J=6.0Hz, 2H), 3.48 (d, J=4.9Hz), 2.99 (brd,

J=11.7Hz), 2.77 (t, J=6.0Hz), 2.10 (t, J=11.7Hz), 1.80 (m, 1H), 1.78-1.70 (m, 2H),

1.48-1.39 (m, 2H)

b) 2-[1-[2-(4-Fluorophenyloxy)ethyllpiperidin-4-ylmethyll-5-bromoisoindolin-1-one
hydrochloride
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Exanmpl e 178: 5-Chloro-2-[1-[2-(4-fluorophenoxy)ethyl]piperidin-4-ylnmethyl]-
i soindolin-1-one fumarate (Conpound 213 in Table 1) a)

5-Chl oro-2-[1-[2-(4-fluorophenoxy) et hyl ] pi peri di n-4-yl net hyl ]

i soi ndol i n-1-one By using the conpound obtained in Exanple 8e (250 ng, O0.83
mmol) and the conpound obtained in Exanple 32a (182 ng, 0.83nmmml), the

title conpoundpysisfigie coﬂlrpQQH&Tobﬂﬁﬁed)m Eka:ﬁgleafmah?e H018\WOmpBhAd wa¥
simlar procedures to those of Exanple 26b The resulting crude

pr oduct v;la@mslelw $imildreprnesdurestocthioon of\Exdrople 1ffipield: [i8648)i on. b)

5-Chloro - (45 Aphenoxy) et hyl ] pi peri di n-4-yl nmet hyl ]
|30| ndol }Vﬁ’l h%mg'f%#é#%é By using the conpound obtained in Exanple 178a

(321 ng), the title conpound was obtained as colorless solid by carrying
out reactions simlar to those of Exanple 36¢ (320 ng, yield: 74% 2
st eps). E@hmplﬂgl’lﬁoﬁr@hlowz-[lfm -fiioNigReDvBOe 13  piperidiB{42¥intetB]- 6Hz) ,

7.55(1H, d, J . 79( 2H, 6.59(2H, s),

4. 49E2H gs)omdfyheg%w {“ mp?“%%ﬂ‘“dﬁﬁ?l ( 3@)1(2H bEd Ji)ll. 5Hz) ,
2. 80( 2H, .

3 60E o % r% Eﬁll??ZQ)le& (aiﬂgoé%gﬁ methﬂ%[]?_@zﬂigﬁg&%mhé(]1somdolm -1-one

5- Cyano- 2-[ 1- [Bymmglmgmopmgnmd(yb@um irpEmpm&a(%QImgstOrgﬂ l]nmol) and the

dol I f t 15
Loy oo bk PR 35 ST e, PR By Picnppund as eruae
i soi ndol prrducPRes BtaiSdd sk h416 beOWR ALK b9l3hﬁilﬂi39rdc9d@é§'i9ltﬁ‘os%%f(ﬁ.{iqgmﬁw, 1.03
nmmol ) and the conpound obtained in Exanple 10c (226 ng, 1.03 mmol), the

title cofffo(did me). cThdaesytinguredenxodubt wanudedin el mexib reawtionowittiolty
carrying Sk, % reaction simlar to that of Exanple 26b (314 ng). The

resul ti nE; SH Rt product was used in the next reaction wthout
purification. 191 b)

5- Cyano- 2- % 2- (4-f 1 uor ophenoxy) et hyl ] pi peridi n-4-yl met hyl ]i soi ndol i n-1-on
e fumarktEChjoraP-igl2 el eunphenvaylsbbdipiperidin-Eyimpthyllisogedoizd t-ony) , t he
title c€g’no ) gd was obtained as colorless solid by carrying out reactions
simlar Fhtse of Exanpl e 36¢ (331 ng, yield: 63% 2 steps). Melting

poi nt: 194- 1988y dkinbiVRE bapbhedd obﬁiﬂe'ﬁ(ﬂamﬁmplz l%ﬁ:kkhﬁm% 7th9|f¥tie
7.84(1H,d, J=7. THz), . 7.14-7.07(2H t, J=5.6Hz) 6. 59( 2H, s),

4. 57( 2H, e9mpopnd e phtained agiaplorless salid thelrrxmrg @Hzx)eac@or@@s(x@ﬂamtd tHese 0f6Hz) |

1 63 21 BripReeyegs e Pl ek e i o)

5- FI uor oM2tthdglpdidt:(¥42t126°©r ophenyl oxy) et hyl ] pi peri di n-4-yl ] net hyl ] -
IH-NMR(DMSO-ds) : 7.68(2H,t,J=7.6Hz), 7.55(1H,d,J=2.7Hz), 7.11(2H,t,J=8.8Hz),
6.93-6.79(2H,m), 6.59(2H,s), 4.49(2H,s), 4.08(2H,t,J=5.6Hz), 3.40(2H,d,J=7.2Hz),
3.01(2H,brd,J=11.5Hz), 2.80(2H,t,J=5.6Hz), 2.21-2.14(2H,m), 1.76-1.72(1H,m),
1.60(2H,brd,J=12.1Hz), 1.26(2H,brdd,J=21.4,11.3Hz).

Example 179: 5-Cyano-2-[1-[2-(4-fluorophenoxy)ethyllpiperidin-4-ylmethyl]-
isoindolin-1-one fumarate (Compound 215 in Table 1)
a) 5-Cyano-2-[1-[2-(4-fluorophenoxy)ethyllpiperidin-4-ylmethyl]isoindolin-1-one

BY using the compound obtained in Example 8e (300 mg, 1.03 mmol) and the
compound obtained in Example 10c (226 mg, 1.03 mmol), the title compound as crude
product was obtained as pale brown solid by carrying out a reaction similar to that of
Example 26b (314 mg). The resulting crude product was used in the next reaction

without purification.
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i soi ndol i n-1-one fumarate By using the conpound obtained in Exanpl el54c,
the title conpound was obtained by simlar procedures to those of Exanpl es
26b and 36¢ (yield: 88%. Melting point: 174-176C 1H NVR (DVSO-de) : dl1.25
(m 2H), 1.60 (m 2H), 1.76 (m 1H), 2.17 (m 2H), 2.79 (t, J = 5.6 Hz,
2H), 3.50 (m 2H), 3.39 (d, J =7.2 Hz, 2H), 4.07 (t, J = 5.6 Hz, 2H), 4.47
(s, 2H),b) $C849n6-2-[13bD(4-faoPSpHeRoxPlethyl fpip&ridin-4-y1nretByHi i 1-oe 31 (M
1H) | 7.46)(<(z|jg,Q b2 1M s 75'Hz, %%,yz)).%%(dd,% :tﬁgglzs%gc’gﬂ)é?zim.
Exanpl e fugaarage Fl uor o- 2- [ 1- [ 2- (4- f | uor ophenoxy) et hyl ] pi peri di n-4-yl met hyl | -

i soi ndolin-1-one funarate (Conpound 212 in Taple 1) )

4P Uoro 2. [ 1- DS piRRa SPBBAERD ) PeReh 1y Brpaplec 19E4s} medetprertitie of ndol

i n- 1- onecdRYpdttidndad SiftafRARAURbdRs Exmb%aﬁ?ix(o%% F ctidnLamiiRltd tRO drhe
conpound obtained in Exanple 32a (230 ng, 1. mol ), the title conpound
as crudeEpsmpleci6ce(881 mphyialdictB %82 stab®. br own solid by carrying out a

reaction,simlar. ta that,,of Exanple 26b (356 ng). The resulting crude
pr oduct @Ltuﬁégﬁn?'?}gt‘iﬁ@sngxt reaction without purification. b)

4- Fl uor ori2-NM &é-4d)yorse i EPYHAI N L i soi ndol
in-1- oner furrnglrieéByJ)usisggef?ﬁge&);{%rgr%gﬁiﬁ%’goE?giiz?\'egsiﬂ(r}ﬂlégr’grrg*g%’l a (356 ng),

the tit|&lédnpUulHd JrI6He)s 6 HH2H mod 6 H9(Fdisbrd. FHEHs0)| 4.410H, 6d+5.9Hay out

et ong il B BT S s T 0% 2 stepe).
7. 13- 7. 07 62¢dH1bst, 19 01) 9268H, MLH xﬁ),ﬁ%ailma)rd,.ﬁlﬂg{ﬁzhlﬁ £36-102 09120,

t,J=5.7Hz), 3.41(2H d, J=7.4FHz), 2.99(2H brd, J=11.7Hz)
2.78(2H, t, J=5. 7THz), 2.16(2H, brt, J=10.9Hz), 1.80-1.75(1H m,

L e s LN —
i soi ndol jspmioRAa -énedfuesdratd | de di hydrate

2-[[1-[2-(4-Fl uorophenyl) - 2- oxoet hyl | pi peri di n-4-yl ] met hyl ] i soi ndol i n-1-one
hydr ochl ori de BX neingdhpeemnowid ehiampidaniExa3oplelidepthe title canippeund wamat er (30

Tt mxt URATeGRY SRARE P pR eSS S Rnnleteft a5t 280 Lo RS and for

cool i ng Meltinpopdint:avper@gtair e. The crystals precipitated were collected by
filtration and the resulting crystals were washed with ethyl acetate and

dri ed undENMR(DMSO-gslestRoe(m,R2hd H0n(m, D), 76| (@, ddhpddAdm; gEd] 279 109 .

é_”gh; (Ncé‘é%gr:ﬂ 2%): 93970, ol Lo, M 1 S B2l 107 Y L EYE®), §% 21,
6.60 (s, 2H), 6.95 (m, 2H), 7.10 (t, J = 8.9 Hz, 2H), 7.31 (m, 1H), 7.46 (dd, J = 1.9, 8.7 Hz,
1H), 7.70 (dd, J = 5.2, 8.3 Hz, 1H).

Example 181: 4-Fluoro-2-[1-[2-(4-flucrophenoxy)ethyl]piperidin-4-ylmethyl]-
isoindolin-1-one fumarate (Compound 212 in Table 1)
a) 4-Fluoro-2-[1-[2-(4-fluorophenoxy)ethyllpiperidin-4-ylmethyl]isoindolin-1-one

By using the compound in Example 6d (300 mg, 1.05 mmol) and the compound
obtained in Example 32a (230 mg, 1.06 mmol), the title compound as crude product was
obtained as pale brown solid by carrying out a reaction similar to that of Example 26b
(366 mg). The resulting crude product was used in the next reaction without

purification.

b) 4-Fluoro-2-[1-[2-(4-fluorophenoxy)ethyllpiperidin-4-ylmethyl]isoindolin-1-one
fumarate

By using the compound obtained in Examplel181a (356 mg), the title compound
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Anal ysis of water content (Karl Fisher nethod) (Calcd.) 8.2% (Found) 8.3%
Test Exanple: Signma binding site-binding inhibition test A signa

2-sel ective receptor binding inhibition test was performed by using

[ 8H] -di -o-tol yl guani dine (DTG final concentration: 1 nM 37 C/mmol, New
Engl and Nucl ear, Dupont de Nenmours) as a radioactive ligand. A crude P2
menbr ane wh abdigsd a¥'8sloREaPRL DY da@Pyihp 6aE SettioRBkfinilAt fo theps sgue- Dawl ey

rats) accordin %toamathod described in the literature (X. He, et al., J.
Med. CheFrampe 69|§41525@EBYIEI¢1 B9YGR steps)t he presence of 500 nM pent azoci ne
and a Coﬂfe'it?n gé various concentrations (haloperidol, 10-10 to
10-6 I'gan ogt various concentrations (10-10 to 10-6 M

t oget her IH\ANMR@)M@!) aaGt ivse-is8arTe,m)t 47'616&21{ fn{)asttlBOPo'i(QH“mms) 9%@%2tmﬁbat ed
in 50 MM Tris-HCL gH74 final volunme: 0.5 m) for 2 hours. "The

react i on6#0(@H,sk 4 2H st 0T (R H; |tJJFér7é‘€F)o3}4é(%f d;geémw 2 93@41-14!2815 e/r usi ng
V\h t - r %
po?yg?ﬂy%nlg(ﬁnz tzeffs(gﬁ’%%r 80& %lg&g@bpﬁ e@gf) gﬁ% f[g%q%h@ filter paper

was washed1@H brEF=yd.6Hz}, hegzl-pggmp{nqd i ncubation buffer. The non-specific
results were eval uated by using 1 u M hal operidol, and the scintillation
anal ysis and the curve anal ysis were perforned as descrlbed above. The Kd

I f T nM .Res S hown Jn and 4 bel ow.
\{S4u$’abﬁg %‘Lﬁﬂ ]tEB grmfiﬁzng“s?lurr?@e@' n*/f gﬁzﬁ’g ’ﬂ’? E"@Z 8 Exanpl e 37
Exanpl e #éiddoHxanphehfdrodhloxidomikydraée Exanple 83. 1 Exarrpl e 94.9 Exanple

136. 6 Exanple 1724 Exanple 2222 Exanple 2413 Exanpl e 2610 Exanpl e 3022
Exanpl e 3122 ExHAgRL4Fiporpphenyl)-2-oxoethyllpiperidin-4-yllmethyllisoindolin-1-one

hydrochloride (the compound of Example 1, 39.4 mmol) was added to water (30 mL)
and acetone (210 mL), and mixture was heated at 60°C for dissolution. The mixture
was added dropwise with ethyl acetate (100 mL) and stand for cooling to room |
temperature. The crystals precipitated were collected by filtration and the resulting
crystals were washed with ethyl acetate and dried under reduced pressure to obtain
the title compound (yield: 79%).

Anal. (Caled.) C, 60.20; H, 6.43; N, 6.38; Cl, 8.08 (Found)C, 60.02; H, 6.24; N, 5.97; Cl,
7.74

Analysis of water content (Karl Fisher method) (Calcd.) 8.2%, (Found) 8.3%

Test Example: Sigma binding site-binding inhibition test

A sigma 2-selective receptor binding inhibition test was performed by using
[2H]-di-o-tolylguanidine (DTG, final concentration: 1 nM, 37 Ci/mmol, New England
Nuclear, Dupont de Nemours) as a radioactive ligand. A crude P2 membrane fraction
was prepared from livers of male rats (Sprague-Dawley rats) according to a method
described in the literature (X. He, et al., J. Med. Chem., 36, pp.566-571, 1993). In the
presence of 500 nM pentazocine and a control compound at various concentrations
(haloperidol, 10-10 to 10-6 M) or a test ligand at various concentrations (10-10 to 10-5 M)
together with a radioactive ligand, the P2 fraction (0.4 ml) was incubated in 50 mM
Tris-HCI (pH 7.4, final volume: 0.5 ml) at 25°C for 2 hours. The reaction mixture was
rapidly filtered on a Brandel cell harvester ﬁsing. Whatman GF/B filter paper, which

was immersed beforehand in 0.5% polyethyleneimine for 1 hour, to stop the reaction.
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Exanpl e 3650 Exanpl e 5014 Exanple 843.4 Exanple 1377.8 Exanple 15416
Exanpl e 15925 Exanpl e 16010 Tabl e 4 Test Conpoundl nhi bitory rate agai nst
sigma 2 (%1 OnM Exanpl e 4859 Exanpl e 5062 Exanple 5174 Exanpl e 5357
Exanpl e 7255 Exanpl e 7684 Exanple 7780 Exanple 7886 Exanpl e 8458 Exanpl e
8559 Exanpl e 9483 Exanpl e 9569 Exanpl e 9666 Exanple 9759 Exanpl e 10968
Exanpl e The@Btepappt @ad WhShedx aiivecwith260 ifex@dddeintdBdtdorbixanigt eThd 451
Exanpl e 11752 Exanpl e 11850 Exanpl e 15857 Exanpl e 16762 Exanple 17052
Exanpl e EWEBe@ﬁﬁﬁ“@SWSGVSF&MEYEBIPEG u M haloperidol, and the scintillation

analysis and the curve analysis were performed as described above. The Kd value for

[SH]-DTG was 6.9 nM. Results are shown in Tables 3 and 4 below.
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195 Fornul ati on Exanpl es The pharnmaceuti cal conpositions of present

I nvention can be manufactured by wutilizing nmethods and pharnaceuti cal
additives conventionally used in the field of the art. Typical fornulation
exanpl es are shown bel ow. However, the pharmaceutical conpositions of the
present invention are not limted to these exanples. 1) Tabl et Conpound of
Exanple 2 0.1 to 50 ng Calcium phosphate 20 ngy Lactose 30 ngy Talc 10 ny
" Magnesium stearate 5 ng Potato starch ad 200 ng 2) Suspension Water is
added t oTeble &conpound of Exanple 2 (Bable45 ng), carboxynethyl - cel | ul ose

sodi um ( r}g‘% sodl U Renzoatd (1 | nd _sor bi opluce an
aqueous s&?pe %ﬁlg%ungr %ﬁ%ﬁlag i ni s r e g:r(fnﬁpﬁ“ﬁg 33%‘1"\}%%2@)%@1 3)
I nj ectign The conpound ogjEManple 2|is m xed in a ang@% 119n§,f4) by| wei ght
as an gei- ' ' ' M X foba@uaek SR S V=R VEEPY NS AL WaT/AT VAR Vo | U1 ¢ ()
and di st|i IEx»dnpledt er flor 18nj ectfi on )yESthtnl'pllé m@ and t he r&sgjl ting so|ution
is sterifl iged riltratygn thHrough [ter To pyfoduce a
COprOSi tH ﬁx tlx|2n| ectli ng% A) di nt EXQIDE)EB ﬂﬂﬂ ny (‘nm'\n d of Exahple 2
St earyl aIEmimblB 3g Lanol im5 g Wite VE&ehalpmee&B g Wt er ad 190 g 196
| ndustrifa llcablllry he cgnmpound pregent 1 nventrton ttave| hi gh
affinity 4si gnH Bfnding site EP‘ ﬁ)“d&fl on| the condounds of |he
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197 What is clainmed is: 1. A conpound represented by the follow ng fornula
(I') or a salt thereof, or a hydrate or a solvate thereof RI X-Q (CH2)n-N.
~-CH2-B R (I) wherein: X represents an al kyl group, a

cycl oal kyl -substituted al kyl group, an aryl-substituted al kyl group, an
aryl -substituted al kenyl group, an aryl-substituted al kynyl group, a
nmonocycl FermulapiohyExaedples cycl oal kyl . group which nay be substituted with
an al kyl group, an aryl group, a heterocyclic group, or a substituted or
unsubst it ut ed Bh¢ RbammaneBtict) ommositions of arepentinveative senbedhdnufactiiped by CO- |

-0-, ., 9, OH( a1 . 3C(=CH2) - .0or, -C(=NR8) - wherein R7 repres S

hydr ogenufzﬁl%ltzfﬁ{?]é| Ig%paofl%&fld §§' 81[1‘5?38&1 tlcﬁbﬁ&%}'ﬁ? év}veaﬁgﬂ:bl,ly Bf’e‘gﬁp{i‘fﬁﬁé%aﬁ and
R8 represgnt TypichYBraxYdtich Stiapladard KOWH beloWwOUHowderd b Kid 1 QdaketioMp, an
acyl oxy group, an acxl am no group, or an _al koxycarbonyl am no group; n

r epr esentapgfitionseafdhe presepd fn@ntigngire ot limdtadtocthete exrieplendent | y
represent a hydrogen atomor an al kyl group, or R and R2 conbine to form
an al kyl ene group; B represents either of the follow ng groups: 0 R6 |
wherein R3TabRét, R5 and R6 each independently represent a substituent
selected from the group consisting of a hydrogen atom a hal ogen atom a
nitro gr&empowed aﬁ&%mgﬁcﬁjp a hallbohtnhd® &£ al kyl . group, a hydroxyl group,

an al kox | ogenat ed al koxyl roup, and a cyano group; 198 m
repr esen?élc%'{%%ﬂg?ﬁlggg the ring of: rezpor €ents a 5- or 6-menbered aromatic

het er ocyLhétése i Ng cont ai ni ng one or twogg gt eroatons which may be
substituted. 2. The conpound or a salt thereof, or a hydrate or a solvate
t her eof B¥€or di ng to claim1, wherein R mgnd R2 i ndependently represent a

hydr ogeryRERm;oh dBaAkkYy!  9roup. 5 mg

Potato starch ad 200 mg

2) Suspension
Water is added to the compound of Example 2 (1 to 5§ mg), carboxymethyl-
cellulose sodium (50 mg), sodium benzoate (1 mg), and sorbitol (500 mg) to produce an

aqueous suspension for oral administration in a total volume of 1 ml.

3) Injection

The compound of Example 2 is mixed. in an amount of 1.5% by weight as an
active ingredient with a mixture of propylene glycol (10% by volume) and distilled
water for injection by stirring, and the resulting solution is sterilized by filtration

through a membrane filter to produce a composition for injection.

4) Ointment

Compound of Example 2 1to 1,000 mg
Stearyl alcohol 3g
Lanolin 5g
White Vaseline 15g
Water ad 100 g
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3. The compound or a salt thereof, or a hydrate or a solvate thereof
according to claiml, wherein X represents an al kyl group, an

aryl -substituted al kyl group, an aryl-substituted al kenyl group, an
aryl -substituted al kynyl group, an aryl group, a nonocyclic cycl oal kyl
group, a nonoclyclic heterocyclic group, a 8- to 10-nenbered bicyclic
het er oar YhdtFidPApplidadilifyng 1 or 2 heteroatons, or an am no group
substituted wth an alkyl group or an aryl group; Qrepresents a group
repr esent ed byTheFFEnPOWIi/&Qf the presenginventjop drwp high affiyitynfes the pigareei n R7
represen ogen. af. | kvl [ ,..0r an_acyl group d.Rs
repr esen%’?‘@nggﬁébxy a(gilgl%', t%grf%gt’l 3%1/ °‘8¢f‘§&6 ,eseo% lgﬁe%g’é\%a&'ﬁi %SQS?’Hup; n
r epr esenphafiadokiRGR profildalsadh @s higlftorad agborBhbMity aRd aH3w1ARE 65RBEabofism,
hydrogen atom R3 , R4, R5, and Rs each independently represent a

subst i t uahd mupeterchey fare highle safeoapd evhibitshigh fiidacn impliarmacolegicahstady

hal ogen atom._a, nitro gro n al.,kyl roup, hal ogenat ed .al kyl gr.oup, a
hydr oxyl ulé‘glrn u%?deéﬁngf‘?(%w#&é?egﬁrﬁ: h};\yﬁoﬂpg)&é’ﬁgtoggm %‘Teﬁg&wvﬁ?%ﬂb?yeaﬁ%f‘g] cyano
group; Mk eipnRSEfdfdsfoPthetap@itic ANFof pRFeffive bieatm Bl &G 0ukikindd 60

sel ected fromthe group consisting of a furan ring, a thiophene ring, and
a pyri di ABepjespndayaptamy ipavhichhthe sigmadigapds theolewnpound or a salt :
thereof, or a hydrate or a solvate thereof according to claim3, wherein X
represents a substituted or unsubstituted phenyl group wherein the
substituent is one or nore substituents selected fromthe group consisting
of a halogen atom an al kyl group, a hal ogenated al kyl group, an al koxyl
group, a hal ogenated al koxyl group, and a cyano group), a 5- or 6-nenbered
nonocyclic heterocyclic group, or a 8- to 10-nmenbered bicyclic heteroaryl
group containing one or two heteroatons. 199 5. The conpound or a salt
thereof, or a hydrate or a solvate thereof according to claim3, wherein B
is represented by the following formula: O R3 wherein three of Rs, R4, Rs,
and Rs are hydrogen atons and the remaining one represents a substituent
selected fromthe group consisting of a hydrogen atom a halogen atom a
nitro group, an al kyl group, a hydroxyl group, an al koxyl group, and a
cyano group. 6. The conpound or a salt thereof, or a hydrate or a solvate

t hereof according to claim1, wherein X represents a substituted or
unsubstituted phenyl. group wherein said substituent is one or nore
substituents selected fromthe group consisting of a halogen atom and an

al koxyl group, Q represents -CH2-, -CO, -0-, or -CHOH)-, n represents an
integer of froml to 3, each of R and R2 is a hydrogen atom three of Ra,
R4, R5, and Rs are hydrogen atons and the renmaining one represents a

hydr ogen atom a hal ogen atom or an al koxyl group, mrepresents 1 or 2,
and the ring of: D
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is a thiophene ring or a furan ring. 7. The conpound or a salt thereof, or
a hydrate or a solvate thereof according to claim6, wherein X represents
p-fl uorophenyl group, n represents 1, three of R3, R4, R5, and R6 are
hydrogen atons and the remaining one represents a hydrogen atom a hal ogen
atom or a nmethoxy group, and in represents 1. 8. The conpound or a salt

t her eof , Whatds lledhedl €s:0r a sol vate thereof according to claim?7, wherein Q
represents -CH2-. 9. The conpound or a salt thereof, or a hydrate or a

sol vate thereof according to claim7, wherein Qrepresents -CO. 10. The
conpound or a sa her eof r drate.or.a solvate thereof accarding to
claim 7, V\/nere?'nA&%B%‘F%ds)lééﬁtrgse-ngeimﬁige ﬁoﬁlé’wé 6T oY %A assgfttthteﬁ%q?e?ff? or a
hydr at e hydeate of YabRaté eierebf: according to claim 7, wherein Q represents
-CH(OH)-. 12.

2-((1-(2-(4-Fluorophenyl)-2-oxoet hyl ) pi peridin-4-yl)methyl)isoindolin-I-one
200 or a salt thereof, or a hydrate or a solvate thereof. 13.

4- Fl uor o- 2- (( 1- ( 2- (4R#kyor ophenyl ) - 2- oxoet hyl ) pi peri di n- 4-yl ) met hyl ) -

i soi ndol ipn-1-0n roa t hereqf, or hydrate or a solvate thereof. 14.
5- Chl or o-’@??ﬁ?@&)ﬂ?’f‘ﬁ or pEE'rzy‘IOE; - 2- ox@e)[ hyl ) pi peri di n-4-yl) et hyl) -

i soi ndolin-1-one or a t thereof, or a hydrate or a solvate thereof. 15.
5-((1-(2-(4-fl uorophBﬁyI ) - 2- oxoet hyl ) pi per,i di n-4-yl) met hyl ) -4, 5-di hydr o-
6Ht hi eno[ 2, 3-c] pyrrol -6-one or a salt thereof, or a hydrate or a solvate
t hereof. 16. 5-Fluoro-2-[[

1-[ 2- (4-fl uorophenyl)-2-oxoet hyl ] pi peridin-4-yl]nmethyl] - isoindolin-1-one
or a sal WhefRiReof, or a hydrate or a solvate thereof. 17. 5-[]
1-[2-(4-fluor |.) = 42- [ f1dim: 4= vl viiL.r 4, 5-di hydr o-

6H furo[ 2, 3- cfggg%l%%%c?%ﬂg&péloggl ?%{'ﬂgérlgﬁ ?lybos]rthgzeﬁyac}]r‘gt%mg & Solvate

t her eof . ady-substitded allBhgrody, @a (rphpibstrated A4bSHaI6ep, 501 &61-8dbdtitumed he
group consisting of the conpounds according to any one of clains 1 to 17
and a saPtYPREEwO8P, & mangeyelicpnpelyey eligieysloabkx] graup wdidomay desubstityted

i ngredie di C ' im18, i kS used for a
di sease ?E}tgt&g%lrlfwgléﬁhgggg@[ﬁriog 1?3;/19{52%/‘%& B@J’éﬁ%?&é‘ﬁ@“ﬁ‘?a% &d by nerve
cont r ol | ungnlistitatedaminb gaowp;gma | i gand. 20. The medi canent according to

claim 19, wherein the disease that can be therapeutical Isé/ and/ or
preventively tR&apregents aghone repraepatedihygCHencGn-Qrf - FBIRRMi gand is a

di sease /- ral_me } N 8.6 Loup siksting of

anxi oy, CGOREL o -REKE, AR RALGEbAR b Bl SRR B o

i nt oxi cahydwoxpalkpbgroapj er amaellgrbwp), and Ry feppédents 8 hyHidx9F proupdan alkoxyl
cerebrovascul ar di 'gglase, epi | epsy, denentia including Al zheiner's disease,
Par ki nsofFOUPs R aF HHELOXR BEeYP, RSP 10X gIOUR, tADAGYHMINO group, or an

alkoxycarbonyl amino group;

n represents an integer of from 0 to 5;

R1 and Rz each independently represent a hydrogen atom or an alkyl group, or
Ri1 and Rz combine to form an alkylene group;

B represents either of the following groups:

O R3 o
-~ R4
! O
(CH2)m Rs
Re

wherein Rs, R4, Rs and Res each independently represent a substituent selected from
the group consisting of a hydrogen atom, a halogen atom, a nitro group, an alkyl group,
a halogenated alkyl group, a hydroxyl group, an alkoxyl group, a halogenated alkoxyl

group, and a cyano group;
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deficit disorder, a gastrointestinal disease selected fromthe group
consisting of irritable bowel syndronme, irritable colon, spastic colon,
colitis nmucosus, enterocolitis, diverticulitis, and dysentery, or a
di sease of cardiovascul ar system selected fromthe group consisting of
hypertensi on, arrhythm a, and angina pectoris. 21. A sigma |igand which

conpri ses a subsieppéRntel eeReandrom the group consisting of a conpound
according to any one of clainms 1 to 17 and a salt thereof, and a hydrate

and a sol vat e thferigpef: 201

N

D
—/

represents a 5- or 6-membered aromatic heterocyclic ring containing one or two
heteroatoms which may be substituted.

2. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 1, wherein R1 and Rz independently represent a hydrogen atom or an alkyl
group.

3. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 1, wherein X represents an alkyl group, an aryl-substituted alkyl group, an
aryl-substituted alkenyl group, an aryl-substituted alkynyl group, an aryl group, a
monocyeclic cycloalkyl group, a monoclyclic heterocyclic group, a 8- to 10-membered
bicyclic heteroaryl group containing 1 or 2 heteroatoms, or an amino group substituted
with an alkyl group or an aryl group; Q represents a group represented by -CHs-, -CO-,
-0-, -S-, -CH(OR7)- or -C(=NRs)- wherein Ry represents a hydrogen atom, an alkyl
group, or an acyl group, and Rs represents a hydroxyl group, an alkoxyl group, or an
acylamino group; n represents an integer of' from 0 to 4; each of R: and Rz represents a
hydrogen atom; Rs, R¢, Rs, and Rs each independently represent a substituent selected
from the group consisting of a hydrogen atom, a halogen atom, a nitro group, an alkyl
group, a halogenated alkyl group, a hydroxyl group, an alkoxyl group, a halogenated
alkoxyl group, and a cyano group; m represents 1 or 2; and the ring of:

~

D
p—

is a heterocyclic ring selected from the group consisting of a furan ring, a thiophene
ring, and a pyridine ring which may be substituted.

4. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 3, wherein X represents a substituted or unsubstituted phenyl group wherein
the substituent is one or more substituents selected from the group consisting of a
halogen atom, an alkyl group, a halogenated alkyl group, an alkoxyl group, a
halogenated alkoxyl group, and a cyano group), a 5- or 6-membered monocyclic
heterocyclic group, or a 8- to 10-membered bicyclic heteroaryl group containing one or

two heteroatoms.
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5. The compound or a salt thereof, or a hydrate or a solvate thereof according

to claim 3, wherein B is represented by the following formula:

wherein three of Rs, R4, Rs, and Re are hydrogen atoms and the remaining one
represents a substituent selected from the group consisting of a hydrogen atom, a
halogen atom, a nitro group, an alkyl group, a hydroxyl group, an alkoxyl group, and a
cyano group.

6. The compo{md or a salt thereof, or a hydrate or a solvate thereof according
to claim 1, wherein X represents a substituted or unsubstituted phenyl group wherein
said substituent is one or more substituents selected from the group consisting of a
halogen atom and an alkoxyl group, Q represents -CHz-, -CO-, -O-, or -CH(OH)-, n
represents an integer of from 1 to 3, each of R1 and Rz is a hydrogen atom, three of Rs,
R4, Rs, and Re are hydrogen atoms and the remaining one represents a hydrogen atom,
a halogen atom, or an alkoxyl group, m represents 1 or 2, and the ring of:

N

D
—/

is a thiophene ring or a furan ring.

7. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 6, wherein X represents p-fluorophenyl group, n represents 1, three of Rs, Ry,
Rs, and Re are hydrogen atoms and the remaining one represents a hydrogen atom, a
halogen atom, or a methoxy group, and m represents 1.

8. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 7, wherein Q represents -CHa-.

9. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 7, wherein Q represents -CO-.

10. The compound or a salt thereof, or a hydrate or a solvate thereof accozlding
to claim 7, wherein Q represents -O-. |

11. The compound or a salt thereof, or a hydrate or a solvate thereof according
to claim 7, wherein Q represents -CH(OH)-.

12. 2-((1-(2-(4-Fluorophenyl)-2-oxoethyl)piperidin-4-yl)methyl)isoindolin-1-one
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or a salt thereof, or a hydrate or a solvate thereof.

13. 4-Fluoro-2-(( 1-(2-(4-fluorophenyl)-2-oxoethyl)piperidin-4-yl)methyl)-
isoindolin-1-one or a salt thereof, or a hydrate or a solvate thereof.

14. 5-Chloro-2-((1-(2-(4-ﬂuorophenyl)-2-oxoethyl)piperidin-4-yl)methyl)-
isoindolin-1-one or a salt thereof, or a hydrate or a solvate thereof.

15. 5-(( 1-(2-(4-ﬂuorophenyl)-2-oxoethyl)piperidin-4-yl)methyl)-4,5-dihydro-
6H-thieno[2,3-clpyrrol-6-one or a salt thereof, or a hydrate or a solvate thereof.

18. 5-Fluoro-2-[[1-[2-(4-ﬂuorophenyl)-2-oxoethyl]piperidin-4-yl]methyl]-
isoindolin-1-one or a salt thereof, or a hydrate or a solvate thereof.

17. 5-[[1-[2-(4-ﬂuorophenyl)-2-oxoethyl]piperidin-4-yl]methyl]-4,5-dihydro-
6H-furo[2,3-c]pyrrol-6-one or a salt thereof, or a hydrate or a solvate thereof.

18. A medicament which comprises a substance selected from the group
consisting of the compounds according to any one of claims 1 to 17 and a salt thereof,
and a hydrate and a solvate thereof as an active ingredient.

19. The medicament according to claim 18, which is used for a disease that can
be therapeutically and/or preventively treated by nerve controlling function of a sigma
ligand.

20. The medicament according to claim 19, wherein the disease that can be
therapeutically and/or preventively treated by nerve controlling function of a sigma
ligand is a disease of central nerve system selected from the group consisting of anxiety,
depression or emotional abnormality, schizophrenia, narcotic intoxication or narcotic
addiction, sharp pain, dyskinesia, a cerebrovascular disease, epilepsy, dementia
including Alzheimer's disease, Parkinson's syndrome, brain tumor, and attention
deficit disorder, a gastrointestinal disease selected from t_;he group consisting of
irritable bowel syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis,
diverticulitis, and dysentery, or a disease of cardiovascular system selected from the
group consisting of hypertension, arrhythmia, and angina pectoris.

21. A sigma ligand which comprises a substance selected from the group
consisting of a compound according to any one of claims 1 to 17 and a salt thereof, and

a hydrate and a solvate thereof.
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