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PCT/ US98/ 04051 1-(Isoquinolin-1-yl)-4-(1

- phenyl et hyl ) pi per azi nes; . : . Dopam ne Receptor .
Subt ype Specific Li gah(fsoquinolin-1-yl)-4-(1-phenylmethyl)piperazinesp A\CKGROUND OF THE
INVENTION 5  Field ofDepranineRacepton Subtype Specific Lighnds.i nvention rel at es
to 1-(isoquinolin-1-yl)-4-(1-phenyl nethyl) pi perazi nes and

pharmaceuti cal conpositi o/BAGKGROGNEQE THISINVENFIGNNg such conpounds. It
also relates to t he use of such conmpounds in the treatnment or

pr evegnt iK8dYF tiRSebfionC di sorders such as schi zophreni a and ot her
central nervous system di seases. 10 Description of the Related Art

The t her apeutfygs efnf&fforOfreRRRY 8t 1 -A5GH uiinl R§YAOLplchy k@ aYpiperazines and
neurol eptics, 1Is generally believed to” be exerted through bl ockade of
dopani n - A BhBRILE SuH SorhpRAHENTH jble
for undg)s}{afrgg%gﬁéﬁt?ggg%ﬁﬁjg}d %ﬁe%aé’ae ect SG%E%SSI anéltl P taér{%f{ %Z&Qg‘ﬁj
dyski nesi i I i bu 0 f 0 PNt

i at ol 0F 35t ot b 2oBids' 8 irdainie 38 erlop B BEERRICERoKI N s
recently been identifjed okoloff, P. et. al. Nat ure, 1990, 347,
146) . | tsscggﬂplgﬁggla@aggheigérﬁ%nmoﬁ SR %F?ﬁs?‘?’ar eas and its differential

reco%ni tion of various. antipsychotics suggest that the D4 receptor may play
a nmejlr @M@L&Mi ol ogy of schizophrenia. Selective D4 |
antagoni sts are considered effective antipsychotics free fromthe
neur ol ogi cal Theldhesapentic sefffics mfamewr@bmémdé%ﬂs, QMG aptneyeoleptipy, is
Eur opean Patent Application EP 512755 A2 discl oses piperazine derivatives
sai d to gemesllMTpeliavid dnt heosxieged . through blockade of dopamine receptors. However,
2 SUMVARY OF THE | NVENTI ON

Thi s i nveeuroleptigsrape freégentiy\redponsihiedon usdesiratiie eruapyramidal side iefifeets {EPShandh
dopami ne receptor subtypes. A broad aspect of the invention is

di r ect edtatdive dyekinesids, which@arenattribuked to blockade of D) receptors in the striatal region of
[err] 5 wher ei n: Ar represents an optionally substituted

het efs0ar gk bR YR HE HofkinilR DB ptdr siHBPE hhd/eeentff ¥den identified (Sokolofl PUital.,

Nature, 1990, 347, 146). Its unique localization in limbic brain areas and its differential
recognition of various antipsychotics suggest that the D4 receptor may play a major role in the
etiology of schizophrenia. Selective D4 antagonists are considered effective antipsychotics
free from the neurological side effects displayed by conventional neuroleptics.

20 European Patent Application EP 512755 A2 discloses piperazine derivatives

said to be 5-HT14 antagonists.




10 R[err] ?wg%ﬁ{ i ndependent |y represent hydrogen, hal ogepaises/oa0s1
Cerr]-Cerr yl, derr]-Cerr] alkoxy, (err]-(err]

al kyl t hi o, hydroxy, am no, nono- or di(([err]-Clerr])al kyl am no, cyano or
trifluoronethyl; SUMMARY OF TRESNVUENEIgSent s hydrogen or
Cerr]-Cerr] alkyl. _——I_ﬁ_t—ﬁ:l S as"‘p"ect—‘Wﬁen Ar is phenyl it is
not an unsubs I . e r

II‘l’ns 1%\?61%18% oXJld nt%UQ 8;1{5 f Fo ula Y\Q/BQ:% é@'p%{ tﬁ‘ doP(a)rll}Bxe

phenyl, the pheny 8651 east ohe  non- rogen

[ vet aneL et ABEEL e PR hRyPinRth IF e mgr%%tg;lﬁ@eof;pggg L1 ons

Dierr] receptors are concentrated in the |linbic system (Taubes, Sci ence 20
265: 1034, 1994) which controls cqgnition and enotion, compounds which

..‘

interact with these recepto % aTE\us in the treatnent of
cognitive disorders. Such disor cggnitive deficits which
are a significant conponent of t e negatlv npt ons (social wthdrawal and
unr esponsi veness) of schizophrenia. In aﬂ i di sorders invol ving nmenory
i npai §ment or 2 R, 3
attention deficit disorders can be treated with the conpounds of this

i nvention. These conpounds interadt specifically with the dopam ne D4
receptor subtype. The conpounds of the invention denonstrate
hi gh af f iwhetegn:and sel ectivity in binding to the D4 receptor subtype.

The use of the conpounds of this invention in nethods of treating 5

neur opsy glrolepibbéiid aﬁhoﬁﬁbﬂﬁl}s su&tlﬂﬁaﬂheteﬁoegrlogoweradﬂ bpt‘idhaﬂg guBenﬁemyﬂds
to bind selectively a dopam ne receptor subtype, Derr]
receptor. The ounds of the i nvention can therefore be used in the
treatnment of Schizophrenia, psychotic depression and mania. O her

PSRRI ey Sy R NART o, A e B

al so be treate Irect at’l on’!

10 Th a other aspect ion rOV|des nmet.hods for
treating and/ Sﬂ(ym‘ bydroxy, amino, mppg; r?fp %h%ﬁ%ij}’lc%m b SEIStrEIETOmAtY:
for exanple, schizophrenia, mania, dementia, depreSS|on, anxi ety,

compul si ve befA i or, substance abuse, nenory inpairnent, cognitive
deficits, Parkinsgn-like nntor di sorders and notion disorders related to
the use &% reRsETedIsdpdragenor Ci-Gegdifls. 1t al so provides methods of treating
affective disorders such as Al zheiner's disease 15 and certain novenent
di sorders such as Par ki nsoni sm and dystoni a. The invention
further provides nethods for treating the extrapyranm dal side effects

assodtat ed W IR thib@speds whenCAN%Epieng))al isnfidfa@l dghbstinge® phényl Bhcupt OTPOthaE S
of the present invention are also useful for the treatnent of other

di sor der syopid, Ghher€ AR 9§ Phen91, 48P BRENYE [sHubstituted with at least one non-hydrogen group.
In yet another aspect, the invention provides pharmaceutical compositions comprising
compounds of Formula 1.
Since dopamine Dy receptors are concentrated in the limbic system (Taubes, Science
20 265: 1034, 1994) which controls cognition and emotion, compounds which interact with these
recepters are useful in the treatment of cognitive disorders. Such disorders include cognitive
deficits which are a significant component of the negative symptoms (social withdrawal and

unresponsiveness) of schizophrenia. In addition, disorders involving memory impairment or
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bl ockade swigbs/s@osubst ance abuse and obsessive conpul sive dPEBHUSES/04051

4 DETAI LED DESCRI PTI ON OF THE | NVENTI ON .
In addition to conpounds of Formula |, the invention provides conpounds of
For mul a attentionl deficit disorders can be treated with the compounds of this inveetiorl. These
wher ei n: Ar represents aryl or heteroaryl, each of which is

opti onal leympotidsiihtefa8tlpetifidalf3wah texdopihine Dy receptor subtypepr ovi ded that Ar is
not unsubstituted phenyl; Rlerr] and R err] |ndependently repr esent

o SR At e
cyano Of er f ]r cqp%);n%hg%pé The use of the coglpgﬂrgds of éhls 1§§en'i:1% S él odrs r%fqge%ﬂg\g a(r);

derr] erred conpounds

those where R3 and R4 independent]y repr.esent hydrogen hal oge

hydr oRy, Depepsychefogical disendgrs is preficpted Ioarﬂé@ phylity qfithe cQrapoymds mkwdcsﬁlectwely
SOerr]NH err], with the proviso provided that not both Rerr] and R err]
are hydr dgendepamine geeeptes| spbtype, the D, reqeptasndTher comgeundsr of ¢y énventiom ean
al kyl ene, al kenyl ene, al kyl eneoxy, or al kyl enedi oxy chain t hat

t oget her thérefore he usstdomsthe dreatmienh of behjzopheeniy, paydhetic fdepression and) niwaia. nQtiter 7
ring atons. In conpound IA R3 is preferably in a position
para to tdopampitienhedifted diseasasauvh a8 Paikissonidth aml tytdivy dyskimesascy algs buprehredt he
et hyl ene group. Thus, in the conpounds of the invention, Ar
i s not umbﬁaybfmaﬁebt@lwmbd\ﬁatm@4receptorssubstItuent on the phenyl group
Is required for activity at the Dierr] receptor. |.e., phenyl nust

> 10 cont :{‘Jl-@s,[ : talngﬁ‘[%{é sg)rgcgt, pﬁgnb%ﬁgg %@&1&&%&(}1’1&&%} Hgﬁmr%ﬂgdlfgr preventing

non- hydr ogen

Zﬁgsf kt gfnggxfsopg)(?ghopoglca? Q¥orders including, for e)l?a{rgplgr 's& qzéa‘;; lg,lrJ psama Elgrrnréylll 6}5 |

depression, anxiety, compulsive behavior, substance abuse, memory impairment, cognitive
deficits, Parkinson-like motor disorders and motion disorders related to the use of neuroleptic
agents. It also provides methods of treating affective disorders such as Alzheimer's disease

15  and certain movement disorders such as Parkinsonism and dystonia.
The invention further provides methods for treating the extrapyramidal side effects
associated with the use of conventional neuroleptic agents. The compounds of the present
invention are also useful for the treatment of other disorders which respond to dopaminergic

blockade such as substance abuse and obsessive compulsive disorder.



n addition to conpounds of Formula | abov ention
pr ovi des c‘BﬂBB’&??% Formula I1; FCT;UQ&/MH%I
[err] 10 vvherel n: Rl err] 4nd Rl err] independently represent
hydr ogen, hal ogen, (e : I xy, (err]-Cerr]
al kyl t hi o, hydroxy, amM‘MMA brl-%E T %—ﬂ KIO am no cyano or

trifluoronethyl; ... err ndependent, res ydr ogen,
nal ogen. _nydr $3gaditienia qontspunds SEoEph T, e RURRGR et )e: coRpotnds of Fomula
trifluorﬂnethoxy or SJerr]NH err], with the proviso prOV|ded t hat not both
Rerr] a g Rlerr] are hydr ogen si nul t aneously; and R5
represents hydrogen or Cerr] -(ferr] alkyl. In preferred
conmpounds of Formula I, at | east Roner ot ] and Rlerr] is (err]-Cerr]
al kyl or 20 hal ogen. In nnrelQQ%T ounds of Formula I, Rerr]
is hydrogen, and Rl err] and R4 are pendent|y hydrogen or
Cerr]-Cferr] alkyl. In still other nore_pkeferred conpounds of Formla

1, Rlerr] is hydrogen, and R err] and R52are ﬁydrogen and hal ogen,
respectively, or are both hal ogen.

6 5 In still other preferrelAconpounds of Formula I, the
phenyl group (Ar) is substituted with methyl or nono- or

di subst i twtepgini t h hal ogen, and Rl err] is hydrogen. ' The nost
preferred conpounds of Formula Il are those where Rerr] and Rerr] are

bot h Ar repWIERSIBR or Deteroaryl, ehtd' $fl WhiRNS YphbRlI§ b di tGRIRAN mul a
Il are thosg'BWnere gfreema{iy eerr are = oP ? rog{an an ?}% E/eogy

i h hyl
SXOAREY St gﬁ%'faewpaen;rt
di sub bot h
6510t | i W B LAGLR Poreens o, Do BT b o ol o

Formyla 111:
mi alkylthio, hydroxy, amino, mono- or di(C,-C,)alkyl amino, cyano or tn&luoromethyl

and

Rs represents hydrogen or C,;-Cg alkyl.

Preferred compounds of Formula IA are those where R; and R, independently
15 represent hydrogen, halogen, hydroxy, C;-Cs alkyl, trifluoromethyl, trifluoromethoxy or
SO;NH,, with the proviso provided that not both R3 and R4 are hydrogen simultaneously; or
.R; and R, together represent an alkylene, alkenylene, alkyléneoxy, or alkylenedioxy chain
that together with the atoms to which they are attached form a ring having 5-7 ring atoms.
In compound IA, R; is preferably in a position para to the point of attachment of the
20 aryl or heteroaryl group to the methylene group.
Thus, in the compounds of the invention, Ar is not unsubstituted phenyl since a

substituent on the phenyl group is required for activity at the D, receptor. 1l.e., phenyl must



3

wherein: wdosszerr] and R err] independently represent hydPOD®ESIs/M#a510gen,
Cerr]-Cerr] alkyl, Cerr]-Clerr] alkogy, Cerr]-Cerr]

al kyl t hi o, hydroxy, am no, nono- or di(C[err]-Clerr])al kyl am no, cyano or
trifl uor @omtahy bt least one ndRehydepgenssbstiuéntdrSgtable herl-byrngerhyubsosugnts are the
Cerr]-Cerr] alkyl, trifluoronethyl, trifl uoronmethoxy or :

SJ er r ] Nidpg+hyliroge ®, and R, subsfimients defpadesbene.s hydrogen or C [err] -(err]

al kyl. 20 In preferred conpounds of Forrmula IIl, Rerr] is
hydrogen, ( erFrlfeﬁE@MkrrﬁJgFBfFoﬁulM'aQGQA-aré n nore preferred
conpounds of Formula IV err] is hydrogen and R err] is hydrogen,
Cerr]-Cerr] alkyl, or hagogen. In sti II ot her preferred conpounds
of Forrrulé)llll, Rl egr] and R[err] are h@lo err] Hac al kyl,
or hydr oxy, i s hyd i and | oge ‘@ rr]‘,l(, or
hal ogen. € er etRNCORPOURYS For nul a | af e

t hose where er’?{] gnd R[rr] are b th 25 h drogen and R err] and R.err]
are hydrogen. 7
The i Avention al so provides conpounds of Formula IV:

[err] 5 wherein: Rlerr] and R err] independently represent

hydrogen, hal dgesditicheb 'chmipbtiids] ofdideinhila ICiive] thelifivéntion | geovilles EarBpdumdlogr r]
al kyl t hi o, hydroxy, am no, nmono- or di(Cerr]-Clerr])al kyl am no, cyano or
trifluor grepinlid In: R6 represents hydrogen, hal ogen, hydroxy,
Cerr]-Cerr] aIkyI, trifluoronethyl, trifluororreth_oxy or
SOerr]NH err]; and 10 R err] reRpgesent s W rogen or CJerr] -(err]
al kyl . In preferred ¢ of VWFormula 1V, R6 is hydrogen,
Cerr]-Cerr] alkyl, or hal ogen. preferred conpounds of
Formula 1V, Rerr] is hydrogen R err] i s¢hy®rogen, Clerr]-Cerr] alkyl,
or hal ogen. In still otgpgrp ferreRz'Saﬁh(pfmds of Formula IV, R[err]
and R[err] are halogen, Cerr]- errFf‘ al ky, or hydroxy, Rerr] is
I err] alkyl, or halogen. 15

hydrogen and R err] is hydrogen, Cerr]-
The nost preferred conpounds of Forrmula®tV are those where R err] and

er il org 2ot

R) and R; independently represent hydrogen, halogen, Cy-C¢ alkyl, C,-C, alkoxy, C,-C,
alkylthio, hydroxy, amino, mono- or di(C,-C,)alkyl amino, cyano or trifluoromethyl;
R; and R4 independently represent hydrogen, halogen, hydroxy, C;-Cg alkyl, trifluoromethyl,
15 trifluvoromethoxy or SO;NH,, with the proviso provided that not both R and Ry are
hydrogen simuitaneously; and

Rs represents hydrogen or C,-C; alkyl.

In preferred compounds of Formula II, at least one of R, and R, is C,-C, alkyl or
20 halogen. In more preferred compounds of Formula II, R, is hydrogen, and R, and R, are
independently hydrogen or C,-C, alkyl. In still other more preferred compounds of Formula

II, R, is hydrogen, and R, and R, are hydrogen and halogen, respectively, or are both halogen.



hydrogen, \andsid:6/ '] and Rlerr] are hydrogen. pchsssfabsi N
situati on, corrpounds of Forrmula | may cont ain one or nore asymmetric

carbon atons, so that the conpounds can exist in different stereoisoneric

o e SOl 1 Oy
% 2% SR SRR R NI I el

st er eoi soABrS ., optically

t f , 1
ol ot onr ﬁ‘gé“?sché#&’ffﬁ‘% SRR oot Ticre' o/ b g K?ﬁ%éﬁe peth

accorrpl i %Q{Sd for exanple, by conventional rret hods such as crystallization
iHORO8EN-pr esence of a resol ving agent, or chronmatography, using, for
exanple a chlral HPLC Represent ati ve conpounds
of thé presentatipplagyi Bwferm @qmmd%rvéoﬁﬁm&%dl e those wheye Ry and R, are
include, but are not limted to the conpounds in Table I and their
phar mace iyfitogen ynd She phenyi rreuty AR 45 traonostbstibed: imheuf casitionhwith meshyli an i s
obtained as an acid addition salt, the free base can be obtai ned by
basi f yi nghbre G4-nte'tlxyﬂplmf1yltd‘re4—dﬂbxdpheﬂyl) or Gonplemybgrppp if distisstipnediwith fludrain
free base, an addition salt, particularly a pharmaceutically acceptable
addi ti on beeH the 3ramy 4bsositions (3, Mdiftliseshelyt).di ssol ving the free base in a

sui tabl e organic solvent and treating the solution with an acid, in
accordance wth conventional procedures for preparing acid addition sal ts
10 from base conpounds. Non-toxi c pharmaceutically
acceppabl e salfg xh%hHﬁ]leﬁ f&v%déafcoﬁgb\fkﬂs%yﬁb aq:  hydrochloric,
phosphoric, hydrobromc, furic finic r m c, toluenesulfonic,

nethanesulfonlc nitric, ben20|c C|§r ric, maleic, hydroiodic,

al kanoi ¢ such as, for exanple t| (CH2)n COOH where n is

0-4, such as, for exanple, ox d the like. Those skilled
n_

inthe art will recognize a w |ety of oxi ¢

pharmaceutically acceptable a sal t s.R The present

i nvention al so enconpasses the acyl at &d prodzr ugs of t he conpounds of
Formula |I. Those skilled in the art wl b recogni ze various synthetic

nmet hodol ogi es whi ch may be enpl oy i to prepare non-toxic
pharmaceutically acceptable addition salts and acylated 20 prodrugs of
t he corrpd’mﬁ’i%‘ enconpassed by Fornula I. By the terns
(C[err err%ﬁl kyl and | ower al k%’dél s nmeant straight and branched chain

al kyl13 Ry andyRgipdeneadently repesent: BydsegenohalegemsCaCs vidkyl, S5-Gualkpxy,aCk(l
groups such as, for exanple, cycl opropyl, cyclobutyl, or cycl ohexyl.
Specific exarmille}éthdﬁ, hydioy sdnkinb, oo ps di(CeOabﬂdyj/hmino, cyano oeltﬂilﬂlhqromemgy,l :
i sopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, neopentyl and
n- pent yl .Rg represents hydrogen, halogen, hydroxy, C;-C¢ alkyl, trifluoromethyl, trifluoromethoxy or
SO,NH;; and
Rs represents hydrogen or C-Cg alkyl.

20 In preferred compounds of Formula III, R, is hydrogen, C,-C, alkyl, or halogen. In
more preferred compounds of Formula IV, R, is hydrogen and R, is hydrogen, C,-C, alkyl, or
halogen. In still other preferred compounds of Formula III, R, and R, are halogen, C,-Cg

“alkyl, or hydroxy, R, is hydrogen and R, is hydrogen, C,-C; alkyl, or halogen.
The most preferred compounds of Formula III are those where R, and R, are both

25  hydrogen, and R; and R, are hydrogen.
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25 Pref qypegissdoerr] -Cerr] alkyl groups are nethyl, ethyl pcprusesi4osbut yl
or cycl opropyl net hyl . 7 :

9 By the terms (CJerr]-(err])al koxy and | ower al koxy i s neant
strai ght and branched chain al koxy groups having from 1-6 carbon

at ons. : By hydroxy CJerr]-Clerr] alkyl is nmeant a CJerr]-Clerr]
al kyl group caffe/niéhtdnaboPrévles Boeipdtids of FormBRIIvtY. 5 By the
term pi peronyl as used herein is nmeant a group of the Formul a:

[err] By hal ogen, ‘Ral o jde is neant fluorine,
chlorine, brom ne and iodine sufisyi t Ny 10 By aryl or
"Ar" is nmeant an aromatic carbggyg ing a single ring (e.qg.,
phenyl), multiple rings (e.qg. : 1), or | pl e condensed rings in
which at |east one is anegHtl Rée.g.Rif;%?ﬁa4-tetrahydronaphthyI,
napht hyl , anthryl, or phenanthryl), which is Yoptionally mono-, di-,
or trisubstituted with, e.g., halogen, lLogwer alkyl, |ower alkoxy, |ower

al kylthio, trifluoromethyl, |ower acylo}y, aryl, heteroaryl, and hydroxy.
15 By aryl or "Ar" is also neant heteroaryl groups where

het er Gar yWhereingef i ned as 5, 6, or 7 menbered aromatic ring systens
havi ng at | east one hetero atom sel ected fromthe grouE . consisting
of nitrogRnandxBxudependently frepresermik hydrogen, dfalagen.eCodisyalkyl dupCs atkoxpy G4l |
pyri mdinyl, pyrrolyl, pyrazolyl, pyrazinyl, pyridazinyl, oxazolyl,
furanyl, qui nolkyistlio, hydroxy, amffeqthofied ori(C,-C Jullad aiytho, coatb érittigiaytomettiijich

can optionally be substituted with, e.g., halogen, 20 | oner al kyl, | ower
al koxy, | Ryvedprévelid HyBidgen,! KalddeH ORRIFBE Y -Cd SR trafbr&m¥thy B iditluordflcBloR e of .
and hydroxy. As noted above, R3 and R4 may be connected
together to foganggothgr ring with the atons to which they are
attached on the par &nt aryl or heteroaryl group. Thus, R3 and R4 may
represent_an al kyl ene, al ke eng, . al kyl eneoxy, or al kyl enedi oxy chai n that
toget o Rs represer\{tsgygrogen or &Xh aﬁ(yl. y y y 10y with

the atons to which they are attached forma ring having 5-7 atons. For
exanpl e, Ar In prgfgyredcomponpds efnBarmplasIhsR4 de’f}’gtPgﬁ&pﬁt'ﬁy plkyl.crphadegen. In
bi cycli ¢ oxygen-containing group of
more preferred compounds of Formula IV, R, is hydrogen and R, is hydrogen, C,-C, alkyl, or
halogen. In still other preferred compounds of Formula IV, R, and R, are halogen, C,-Cg
alkyl, or hydroxy, R is hydrogen and R; is hydrogen, C,-C, alkyl, or halogen.
15 The most preferred compounds of Formula IV are those where R, and R, are both
hydrogen, and R, and R, are hydrogen.
In certain situation, compounds of Formula 1 may contain one or more asymmetric
carbon atoms, so that the compounds can exist in different stereoisomeric forms. These
compounds can be, for example, racemates or optically active forms. For example, where R,
20 in Formula I is a methyl group, the resulting compound can be present as (R) and (S)
stereoisomers. In these situations, the single enantiomers, i.e., optically active forms, can be

obtained by asymmetric synthesis or by resolution of the racemates. Resolution of the

racemates can be accomplished, for example, by conventional methods such as crystallization



the formul a
wherei n tﬁ‘éo?ﬁﬁgé?locycl I C oxygen cont ai %I ng ring has a tot alleé'#/bﬁsg)%)sg’ to 7
ring nmenbers, the het erocyclic riffg being saturated or unsaturated,

g sat :
o oP ! Rl B b Lk ing B Lo SrORBERRE s PSR R PR,

are: [err]

Representcﬁlt“?’\f’e exanpl es of isoquinolinyl pi perazi nes according to the

i nvention are shown in Tabl e bel o

11 Representative compounds of the present inventiony, | whigh are encompassed by
[err] The nunber in Table 1 bel ow each
st r uct ur &ormulatsinglydpdunaremetdiaited to the compounds ind ahlstlagd prixeharmpecutically

i nvention also pertains to the use of conpounds of general Formul a |

in thé traceaptable saitf. Ifdhé carspowmdrod tlesyinkeritiogiie abtanied o$ areacid addition salt, the free
base can be obtained by basifying a solution of the acid salt. Conversely, if the product is a
free basé, an addition salt, particularly a pharmaceutically acceptable addition salt, may be
produced by dissolving the free base in a suitable organic solvent and treaﬁng the solution
with an acid, in accordance with conventional procedures for preparing acid addition salts
10  from base compounds.

Non-toxic pharmaceutically acceptable salts include salts of acids such as
hydrochloric, phosphoric, hydrobromic, sulfuric, sulfinic, formic, toluenesulfonic,
methanesulfonic, nitric, benzoic, citric, tartaric, maleic, hydroiodic, alkanoic such as, for
example, acetic, HOOC-(CH2)n-COOH where n is 0-4, such as, for example, oxalic (n=0),

15 and the like. Those skilled in the art will recognize a wide variety of non-toxic
pharmaceutically acceptable addition salts.

The.present invention also encompasses the acylated prodrugs of the compounds of
Formula I. Those skilled in the art will recognize various synthetic methodologies which may
be employed to prepare non-toxic pharmaceutically acceptable addition salts and acylated

20  prodrugs of the compounds encompassed by Formula I.

By the terms (C,-C)alky] and lower alkyl is meant straight and branched chain alkyl
groups having from 1-6 carbon atoms as well as cyclic alkyl groups such as, for example,
cyclopropyl, cyclobutyl, or cyclohexyl. Specific examples of such alkyl groups are methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, neopentyl and n-pentyl.

25  Preferred C,-C; alkyl groups are methyl, ethyl, propyl, butyl or cyclopropylmethyl.



5 wohgssorpounds of general Fornmula | may be admi ni 8CEAISPA0FL |y,
topically, parenterally, by inhal @ion or spray or rectally in dosage
unit forrmul ations containing conventional non-toxic pharnaceutically
accept abl e carBy ehesterrasl(Qy-Epatkoay dnd ééwerl alkoxyTisemeant straight en brawhedt ghains
used herein includes subcutaneous injections, intravenous, intranuscul ar,

i ntrast ermxyg}bﬁﬁtuaomgqromntw&rm itembhini ques. In addition, there is
provi ded a phar rraceutl caI 10 fornmulation conprising a corrpound of gener al

Formula | and py uti eyl ¥s AR @l alkyl growRksrrhg aOeanival KpaRxy
corrpounds of general orrru a may be present in association with one
nor e (r].g me c pharmaceutically acceptable carriers and/or diluents

adj uvan

and/ or ts and if desired other active ingredients. The
phar maceut i cal osi tiaons nt.aj, ni . ?(EB&”.P neral Fornmula I
may bé in a fo}?%ﬂgréﬁf’%gwgrqngf%oésg{i ﬂ%r'sggx,ﬁ or ex%arr%‘?é,ﬁhgs? O{Iggﬁét s, troches,

12 | ozenges, aqueous or oily suspensions, dispersible powders or
granul es, emul sion, hard or soft apsttes, or syrups or elixirs.
Conpositions intended for oral use nd '@ epared according to any nethod
known to the art for the manufacit&€ of pharmaceuti cal conpositions
and such conpositions nmay 5 contaiIr one or nore agents sel-ected fromthe
group consi sting of sweetening agents, flavoring agents, coloring
agents and preserving agents in order to provide pharnaceutically el egant
and pal at abl e preparations. Tablets contain the active ingredient in
adni xt ure wi t hBhohalpgsa, chalo; or halidenisc avaant dluoyingc chlorias dreminepiaaht wdige ch
are suitable for the nmanufacture of tablets. These excipients nay be
f or exanp$ubstifuemtst di | uents, such as cal ci um carbonate, sodium 10
carbonate, |actose, calcium phosphate or sodium phosphate; granulating and
di si nt@egr at i ngBy aryl oat&rit 5, méant aexaombt; cabocychc araip, hmngﬂagsmglc rogi (c¢,g,

bi ndi ng agents, for exanple starch, gelatin or acacia, and

| ubri cat i plgengt)e Aultiplé GingeXagp biphaigg)]eﬁlmumplbemnm;ad sihgain whivhial least bad s
The tabl ets nmay be uncoated or they nay be coated by known techni ques
to del ay ghosiafiteqé.at i DD, 3, 4-tetrahyiibnapBil, Phdphthyln ahtmeylg @t piEnant@sil), nwvhichr act
and thereby provide a ‘sust ai ned action over a | onger period. For

exanpl e, gphiddiRy IR &Eat&rer@hbsauﬁéu Afth9é. gC%Wgeﬁrqa%; mpptlswar alBbME Wb Wkr
di stearate may %e enpl oyed Fornul ations for oral use may

Chorod: one%y SARe ARG, ORhAL LIy 5P O oy A

s ol o1 2 BB or mar RIASPARAR Hiler '%Q“Pfg”heq%‘t&gr 1% Bladka Ca@rr?fa%'ugls
Soepenal DAMEERTET afmsic it wiei B e ond Rells wom solecisd frop e SRE1S
zlr“et §S'S§eﬁ%q%mf§gé%§§?ogggﬂ Ul achune sy Ouspf SRERSLRAS grasis SXCLPLEL S

pyrimidinyl, pyrrolyl, pyrazolyl, pyrazinyl, pyridazinyl, oxazolyl, furanyl, quinolinyl,

isoquinolinyl, thiazolyl, and thienyl, which can optionally be substituted with, e.g., halogen,

20 lower alkyl, lower alkoxy,_lower alkylthio, trifluoromethyl, lower acyloxy, aryl, heteroaryl,
and hydroxy.

As noted above, R, and R, may be connected together to form another ring with the

atoms to which they are attached on the parent aryl or heteroaryl group. Thus, R, and R,

may represent an alkylene, alkenylene, alkyleneoxy, or alkylenedioxy chain that together




exanpl e sQdi rboxynet hyl cel | ul ose, nethyl cel | ul ose, 8/04051
hydroprop@ﬁh@@%&ﬁcelIulose, sodiﬂﬁ1alginate, polyvingrggyﬁiﬂi one,
rrg

gum tragacant h and gum acaci a; dispers or wetting 25 agents may be a

nat ur al | “ft@%ﬁ%{‘ﬁ 3? gﬁg&gﬁ@ ieaﬁigm atttz&:ﬂ%d oL lrﬁlgsl%a@ gﬁﬁbrhtoxﬂf. Fp @ﬁﬁﬁ@%{ ﬁ?l ene

products o XI atty aci exanpl e polyox
Stearate, or . . 1 icvel; .. 13
condens atFH e ARoRRiiopally, substifyed naPR! XOUR PR 2 RiRYFlic SvgenePHALne 8% R ol s,
for exanple hept adecaet hyl eneoxycet anol, or condensati on products of
et hyl enethgfp@anlaj t h partial esters derived fromfatty acids and a
hexi tol such as pol yoxyet hyl ene sorbitol nonool eate, or condensati on

5 hexitol anhydrides, for exanple.go yl ene sorbitan nonool eate. The
aqueous suspensi ons may al so’/con ne or nore preservatives, for
exanpl e ethyl, or n-propyl p- \hydroxﬂﬁénzoate, one or nore coloring
agents, one or nore flavoring agents, and one or nore sweet eni ng
agents, §HERirARe HeRtRTElObxyiRA BAkinthg ring has a total of f3rh ¥ 18 WSRENFleRBErsTRYE De
formul ated by suspending the active ingredients in a 10 vegetabl e ol |,
for exanpl i |- | i i hhii iy i

mimer al eyt il Bihe sl @ dnsarBERA End bl WRAMICR. R, 10 bida, o

a thickepi f@gﬁﬂ}z f exanpl e beeswax, hard paraffin or cetyl
alcohol.ag&ge enlngl%ggnts such as those set forth above, and

flavoring agept§ may be dd?g.to@Provide al at abl e oral preparations. These
conposi tions o CTEGOMRES §F BELFNV VS PHEA MG 8 PR BF an anti - oxi dant such

as ascorbic acid. 15 Di spersi bl e pomdgLs and graqfles sui tabl e
t he addition of water

for preparation of an agueeus %# n &y —_— dd
provi de the active i(hent i xtu fthya di rsing or wetting
agent, suspendi ng ad@n .~gaoﬁé_ e gie i ) abl e di spersing

or wetting agents O an@ssusidndi ng® ageRts a i ffed by those

products of ethylene oxide with parti al es?&rs derived fromfatty acids and
t\alF

al ready nentioned above. Additi onal exci pients, for exanple
sweet eni ng, flavoring and c i , SO0 be present. 20

Phar maceuti cal conpo Q) i y a o@ t he form of
oi | -in-water ' . [ 18 ey be a Yagél abl e oil, for

examphe olive oil or mRgral—@i |, Tor exanple
liquid paraffin or m xtures of these. Suitable enulsifying agents nmay
be naturally-occurring guns, for exanple gum acacia or gumtragacanth,
natural | y-occurring phosphati des, for exanple soy bean, |ecithin, and

esters or par Reples@¥tRleSexdfipiescsk fsbqihdiiyipiperdzines %oﬁﬁn?%’ tﬂ@ﬂ\ﬁmion are

anhydri des, for exanple sorbitan nonol eate, and condensati on products of
shown in Table 1 below.




14 tweo gsabsbipartial esters with ethyl ene oxide, for exECEUS98/04051

pol yoxyet hyl ene sorbitan nonol eate. 11 The emul sions may al so contain
sweet eni ng and flavoring agents. Syrups and elixirs may be
formul ated with sweetening agents, forTshanple glycerol, propyl ene

gl ycol, sorbitol or sucrose. Such formulations nmay al so contain a
denulcent, a 5 presg N avoring a . The

phar maceuti cal corrp i ong g @ of |l e

i nj ect abl e aqueogs ol eagiwa rspPensi onf:m]\pe ay be

formul at ed accordi ng to the kno t using those suitabl g persing or
wetting agents and suspendi g agents whi ch have, been Tfrenti oned above.

The sterile injectable preéaration may al so be %terlle i nj ectable
sol ution or suspension in a non-toxic parentally acceptable diluent or 10
solvent, for exapnple as a solution in 1, 3-butanedigl. Anong the acceptable

vehi cl es and F S8 reN@er, er's
sol ufti on a_nd i soto sodw

ionL\)N1 on,
sterile, fixed oils™are conventj onal Iy enpl as a sol vdnt “pr
suspendi ng nedium Hor this puNpgse any bl an

I xed oil enpl oyed

i ncl udi ng synt hetic gpno-or diglycerides. In adgition, fatty acids
such as oleic acid find us& in the 15 preparation of injectables.

The conpounds of general Fornmula | may al so be administered in the form of
supposi tories for rectal adm nistration of the dr ug These conpositions can
be prepared by i

X he dryg with a sui I'r\] -irritating
exci pient which is i terrperatu blut id at the
rectal tenperaturgagd w l e melt di rectLum QT ase the

drug. 20 Such r| al s are ocga butter 3and poI yet hyl egg ycol s
Conmpounds of generat Fornmula | be adm nistered parenterafFfy in a
sterile medi um The drug, depending on the vehicle and concentration
used, can either be suspended or dissolved in t&e vehicle.

Advant ageously, adjuvants such as |ocal anesthetics, preservatives

and buffering &dhenemberdn Tisbledi kalow gach stractumeisiitsisonipeund pgmber. Dosage

| evel s on the order of fromabout 0.1 ng to about 140 ng per kil ogram of
body wei ght peAsdwmtediaboves ghellinventiphelsor pertaiento dlie tibe ofilnompounds ofitgederal

condi tions (about 15
0.5 ny t oFadnnula I h the reatmeat bfvdrione hewrapgychdlogicalndisorfieref acti ve i ngredi ent
that may be conbined with the carrier materials to produce a single

dosages f or m wi TThe vaunypdh@pe N6l @ndtfioFormula It Ay s tadniifizterel agialliy, heopically,
particul ar node of admi nistration. Dosage unit forns wll generally

cont ai n bgiréeraily! &P afhalstion &Qs%z@yaéio%ctaﬁ 90 ifWo8dgeaini@ Clokviflatibey REh@ifing O
It will be understood, however hat the specific dose |evel for any
parti cul agoRRh#i&HH non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. The
term parenteral as used herein includes subcutaneous injections, intravenous, intramuscular,
intrasternal injection or infusion techniques. In addition, there is provided a pharmaceutical
10  formulation comprising a compound of general Formula I and a pharmaceutically acceptable
carrier. One or more compounds of general Formula I may be present in association with one
or more non-toxic pharmaceuticaily acceptable carriers and/or diluents and/or adjuvants and if

desired other active ingredients. The pharmaceutical compositions containing compounds of

general Formula I may be in a form suitable for oral use, for example, as tablets, troches,



Wil | depe%gg@ggp variety of factors including the actiVvitYycefuso§i§aos1
speci fi c conpoun enpl oyed, the gge, body weight, general health,

sex, diet, tinme of adm nistration, route of adm ni stration, and rate

of excrejd d l; \ : W LiGs

di sease un g eg’oi{cﬁlgoﬁier éﬁffsfug’%%@i%g’ &lgb%ﬁﬁéggr eés(rg(r% E{aig\ﬁllgg’la%r{"ﬂglp {rlglﬁr% 15D

nmet hods %&Bshfé@l e for tpei reparati on of conpounds of t he present

i nventi onare sHown T Sthemes | and 11. Those havi ng skill in the art wll
recogni ze that,the startin terials may, be vari,ed and additional  steps
el oyed o pRSResiions inteidefl o AL U BN b8 DA eH FordRIng: B BT A R,
Schene | ) [err] : .15

wher ei n ¢ thepprg fon the anufasture of phagmaceuticel sempositiens gnd su¢hhgemgpesitions may
As depicted in Scheme |, a suitably substituted 1-chloroisoquinoline of

For nuP a ¥oRtain one or maye aganseseleqiadfrom e gronp eonsesting of isweetaning agents, flavoring
1-isoquinolin-1-yl piperazine of Formula VI. The

16 ageip caledingfagéids and preSdrving agenss tudridsr toedonidé pisirmacdutichliy eldgant thd an
aryl al dehyde of Formul a VIl with a reducing agent such as, for
exanpl e, pslathblerpreparatibmy. 0 Mgbletsd eorftain ythe ladtive) ingledienteitl admixture with non-toxic
1-(1-isoquinolin-1-yl)-4-(1-phenyl nethyl)piperazine of Formula 1. In
certain phimice@itally acceptatilé @ikeplen@whichr &eCduitdble ot @hé eSartifsohurd SofMablefgen
and hydroxy groups will be necessary to allow 5 a conversion to be

achi eved Tokddextipidftéahaeivk RBF fRahbRY il dlI8@RS,1 s08h "R ealaiumTEa}ﬁMBé}vgogm
skill in the art will recognize suitable protecting groups and netho sr?or
faci lipt alkhBendte M¥Rke, calcium PhosHeard bP s6& kN Bh@HRUBS grad i ifyPs
can be addednan’d rerr%vceadcutlfg?sngo frrﬁgattﬁﬁods ghtgugﬁ’tgri nmtgﬂ’gé %%l?(eaggﬁ u%’g&lgg
anal ogou .ef L yel o] For ul . may
be pr epar%éﬁﬁ%rgglg%éfnﬁée’ tcgngéﬁg}#eorﬁléﬁf%@fd, Kﬁxd)/ng zfg%ﬂf@, P gﬁarg{)le sPargﬂ',' g%lahn or

Schene | Iacacia, and lubligart{ng agents, for example magnesium stearate, stearic acid or talc. The

tablets may be uncoated or they may be coated by known techniques to delay disintegration
and absorption in the gastrointestinal tract and thereby provide a sustained action over a

15  longer period. For example, a time delay material such as glyceryl monostearate or glyceryl
distearate may be employed.

Formulations for oral use may also be presented as hard gelatin capsules wherein the
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium
phosphate or kaolin, or as soft gelatin capsules wherein the active ingredient is mixed with

20  water or an oil medium, for example peanut oil, liquid paraffin or olivé oil.

Agqueous suspensions contain the active materials in admixture with excipients suitable
for the manufacture of aqueous suspensions. Such excipients are suspending agents, for
example sodium carboxymethylcellulose, methylcellulose, hydropropyimethylcellulose,
sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting

25 agents may be a naturally-occurring phosphatide, for examﬁle, lecithin, or condensation

products of an alkylene oxide with fatty acids, for example polyoxyethylene stearate, or




Ar WO 98/39301 'R wherein Ar, R err] arRCTRIRBIOR0SAr e as
defined above for Fornula I. 15 13 As shown in Schenme |1, a

1-isoqui nolin-1-yl pi perazine of Fornmula VI (prepared as shown above

i n Schemeohdens&jonbprodukty| ¢t eitlyisae myidenwith yibng tchginhaliphdtic cadenhols) doo exdmpleul a
VI1l to provide the desired 1-(isoquinolin-21-yl)-4-(1-aryl methyl)piperazine
of For muhgpthdecaethylené@dicBiantl) ©f coifdedsaidhprodrtd o ethgleae pRidenyith papiadtasised

according to literature methods or nodified literature nethods. 20
The di sClyeSELFronD fhtly ScRIBPANACatheRTtoPEudh bs Pblyosi@RyRAél sbMiRY ShGRDleate, or
i ncl udi ng patents, are I ncorporated herein by reference.

Those ha%bﬂ&ﬁgt'idd p'kd?iué e%f’; thytthé loxIdeCRAR! Fatidi der§ 'Eﬁn§$@r‘f1tdnpgot?$0un

may be vari onal steps enpl oyed to produce

enco as \V re DI

al; %@gﬁ& axﬁqcﬁxg@es €0§%§(mn Xq?tﬂ'l e SO{blganPJ?l%%é?at%yT?% aquegps suspe sions
exarrpl es whic t’i are construed as |i % L:&bae inventiog
scope or “%“B‘l ra}fot‘ﬂmﬁiﬂ QB%CPTHE‘“& PEESGTHALYSS,  {PT examp ofpind¥ JEROPY b in
; he?} Sop,jgyﬁm)thenz:gagg ORg ?,térlngrzq Gloring agents, one or morg gpmrilr&gnagylpt% %nd one or more
2-chl or oi soqui noline (5 in 20 nL of toluene is added dropwi se to a
ref | uxi ngWeelcninErgenss, Sp\cgéﬁ BYATPsS of 3EEChdNiR.n 150 L of tol uene. The sol ution
is heated for an additional 48 h. After cooling to O [err]C for 0.5
h, the sol uti ddily ssuspdnsionedmayiths farmulatede byssushending Ghe eaetiveidngrgdigntshinla %
acetic acid. The aqueous extracts are washed with ether, basified and
subsdfquenteRstabletailh doreekamipld ardchik lodly olineet dih rsesan¥hail dr cdsdonuba'tk,t drana mmeeal oils
finally washed with water, dried and concentrated. The material is
pl aced ursdeh ay diquidparufiindi Thé oilp suspehslons may coh®ir & tthiekeing agéid, {o.cXagiple
m p. 54 56 [err]C). [err]HNWR (CDCl[err]) 8.14 (d, J = 5.5 Hz, 1H), 8.10
(d, J = %eésvbﬁc hlid)paerf hr (cBtyl dicohdl. vdﬂétenihlg)ageﬂts 80cH is thdsesel f&tl‘l‘%ov@"ﬂnd
7.50 (t, J = 7.6 Hz, g724(d J =55 Hz, 1H), 3.39 (t, J =

HZ 4H) , ffav@aﬁn tatgeﬂtsm Qe Bdded d) provide palatzﬁale oral ]pre;(alrﬁﬁﬁw' N els& <:or]=1po§i{13m§1 (
- [ pi peronyl ] fe
[ err]

hyl ) pi'per azi ne hydrochlorid
may be preserved by the addition of an anti-oxidant such as ascorbic acid.

15 Dispersible powders and granules suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in admixture with a dispersing of wetting
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting agents
and suspending agents are exemplified by those already mentioned above. Additional
excipients, for example sweetening, flavoring and coloring agents, may also be present.

20 Pharmaceutical compositions of the invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a
mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents may
be naturally-occurring gums, for example gum acacia or gum tragacanth, naturally-occurring
phosphatides, for example soy bean, lecithin, and esters or partial esters derived from fatty

25  acids and hexitol, anhydrides, for example sorbitan monoleate, and condensation products of




A solution of 1-(isoquinolin -1-yl)piperazine (215 ng, 1.0
pi per onal w(ol%”‘ 0 nmg) in nmethanol (10 nL) is prepared anﬁd?glgjggu@gsc} to pH
4 using acetic acid. Sodium cyano}d’orohydri de (500 ny) is then added

dth t.i on. t . al d ' .
over ni e e dial et PR sU3BEP s rp e B ernrid R Bt Gl
bet ween di chl oropet hane and, 5% a ous_ammoni a. The organic | ayer
i's then SHrREsIgRs pgy also °°m6F’eﬁ%ﬁe%FP}’\gea“$L VPEBE 38F X ane: et hyl acet ate) whi ch

yields the free base of the title ccinrpgung1n .

18 as a>¥8PbRdbelixisy may bgdormplated yuth susstening pecaes. fog exampls ghygerol.
obtai ned from an ethyl acetate solution after treatnment wth

hydr ochl Bepyleag Blycplnsprbitod op sucrpss: r ugh fqrsyujatianmRy( GsCicpripin] 3 dgmekpenty a

J =55 H, 1H, 8.06 (d, J =85 Hz, 1H), 7.75 (d, J =8.0 Hz, IH), 7.65
(t, B = preservative Bbl flavoring afid d@oring agents. 7The pharmbedutical ainrfaditiads may. e iz,
1H), 6.91 (s, 1H, 6.80 (m 2H), 3.55 (s, 2H), 3.43 5 (s br, 4H), 2.71
(s br, A4thg.form of a sterile injectable aqueous or oleaginous suspension. This sispangibremay be
1-(lsoguinolin-1-vl-4-( 1 -[4-chlorophenyl]nmethyl) piperazine oxal ate

[err] 1fdrmulated according ¥ the kb artOdsinlg (HoS® Sikitabld diSpeksiyk Jop ivasetia Adents( ahld
ng, 1.0 mmol) and 4-chl or obenzyl chloride (180 ng) in acetonitrile
(10 M) aRPémEMY A'#nﬁ%ﬁ‘i%ﬁ neve Bhipaofied 28VeNTlhel sterfit idjé@sble preparaBibf ted
at 60C for 4h. After cooling, the reaction mxture is partitioned betwéen
et her : [ : X1 1 | T

i di ¢ clire RERErNT R IR g Bh o PR A Ml Hueng
resujdin ' r.d ' . at V| the free
base by PR uaBflad 2 A0EH (AE2SABRRILE “affore hesrppoBi8 efifics o
The oxal g al,t is epared f.romisoprppangl .207:208.[err.] O ...[err]H
R ( D vent e gieyEbe RBTear 2 W ST ARERT sl £ s00hic iy oL
(d, J = 8.0.Hz, .69 (t, J.=.7.0 Hz, .1 7.58 (t, J =.7.6 Hz,
19,77 adongiong, T aicien gbiit, “ivea ol 5, conygmiofatly, efiptaiel’ 3. Soived ot

20  br, 4H),.2.95 (s br_  4H). . . .
Exanpl e @Sggndmg medium. TRer {1$ PYMORE Y nRanrh Jixed ! gayp e canlexsdnincinding
according to the procedures set forth above in Exanples 1 and 2.

synthetic mono-or diglycerides. In addition, fatty acids such as oleic acid find use in the
15  preparation of injectables.

The compounds of general Formula I may also be administered in the forfn of
suppositories for rectal administration of the drug. These compositions can be prepared by
mixing the drug with a suitable non-irritating excipient which is solid at ordinary temperatures
but liquid at the rectal temperature and will therefore melt in the rectum to release the drug.

20 Such materials are cocoa butter and polyethylene glycols.

Compounds of general Formula I may be administered parenterally in a sterile
medium. The drug, depending on the vehicle and concentration used, can either be suspended
or dissolved in the vehicle. Advantageously, adjuvants such as local anesthetics, preservatives
and buffering agents can be dissolved in the vehicle.

25 Dosage levels on the order of from about 0.1 mg to about 140 mg per kilogram of

body weight per day are useful in the treatment of the above-indicated conditions (about




19 wo0 98139381 - (i soquinolin- 1-yl)-4-(1 PCT/US98/04051

-[ 3, 4-di fl uorophenyl ] net hyl ) pi perazi ne pxalate (mp. 212-213 [err] O ..
1-(isoquinolin-1-yl)-4-(1-[3,5-difluorophenyl]nethyl)pi perazi ne oxal ate

(m p. 2285374 to about [Jer pgrCpatiend per day). The amount of active ingredient that may be

1- (i soqui nolin-1-yl)-4-(1-[2-naphthyl]nmethyl)piperazine hydrochloride (m p.
265- 268 combinedl @fith]the carrier materials to produce a single dosage form will vary depending upon
1-(isoquinolin-1-yl)-4-(1-[4-net hyrphenyl ] met hyl ) pi per azi ne oxal ate (m p.
192- 194 the host tr€4tbd &d the particular mode ofladnfiinfs@etidd) ODoage kmitl forrhs Whll generally
-[3-chl orophenyl ] et hyl ) pi perazi ne. 10

Exanpl € dontain between from g?ﬁ;[tﬁgﬂé ‘E@%‘d}f g@@hgfﬂfiahiaéyv&hg&@fgﬂﬂunds of this

invention 1s indicate |l owi ng assays for dopam ne receptor

Te-tY9e AT TT DN Vit be wndexfipod, haWEVEY B0 oot Bse TERERbOEnPrflelil: pidnf! LY

receptors.from African nonkev. are used.for.the assays. The
ool | Sifnt wpan’} Y58y o et hefttil fie, BT 00 BE BRRY cométnd
buffer at 4[err]C and pH. 7.4, The sanpple is then centrifyged at.
30, 000 xeﬁlPL%’&d’r Rt wieiaty BET Deit: i it tg%ﬁiféﬂﬁgma'g%ﬂ% route of
centrifuged as descri bed above and the final tissue sanple is frozen
unti| us@dmipgrations ged rate o serspRigBe drug oembingtion apd $hy sevegity) of sheperticylarcy
buffer containing 100 mM NaCl . I ncubations are carried out at
48C and diseasgiunderggingitherrpy.i ssue sanple, 0.5 nM[err] H YM 09151- 2
and the conpound of interest in a total incubation of 1.0 m . Nonspecific
bi ndi®g i s defRepeadentstitehidlustoativodis rod nicthods suitable fopthesmrparatidn of ndvhppirgeradne;
wi t hout further additions, nonspecific binding is | ess than 20% of
total biticd pgserBi indéntigncdrarshotvarinsSdhemes$ drand?8. Thgsedseirigskilleinethangit edl] of
this invention for the D2 and D4 receptor subtypes are shown in
20 rdcdighize Zhdt eheOWating haxbrisié kriagtbel vatiednge aaditsnal ieps bnidoyd to produce
characteristics of conpounds of Formula | for the Dlerr] receptor,
expr esse@oinﬂoﬁMseﬂ@&ﬁ%&ké&’biﬁi&ﬁﬁe&ﬁﬂﬁ\ré&hﬁm 0.5 nanonolar (nM to
about 25 nanonolar (nM. These conpounds typically have binding constants
for the D2 -receptor of from abogihegd NMto nore than 1000 nM Thus,
t he conpounds of the 5 invention are generally at |east about 10 tinme
nore selective for the Derr] rg tor than the Dierr]

HN.  NH co—( Nl N\
\ / + —— HN N

N
VII / \_/

NaBH;CN R,A=/"R,

15

wherein Ar, R and R; are as defined above for Formula I.

As depicted in Scheme I, a suitably substituted l-bhloroisoquinoline of Formula V is

condensed with piperazine to provide a 1-isoquinolin-1-ylpiperazine of Formula VI. The




receptor._Nor referably, these conmpounds are at |east 20, ﬁﬁg 4651
preferabl‘fyoa%sgPﬁ)ést 25- 50, ti megg Nor e sel ective for lt) e ﬁerﬁ

receptor than the Dlerr] receptor.

TABLE 2 10 und ff gPsn_,%? VI is typically re@ﬁ&gjef}galﬁﬁgfea%?ﬁﬁr? EMﬁdQIyde of Formula

1- (i soqui nolT n-

-C(F;PTSSﬁ Lﬁ%¥ ll' %%igé 'fl?gri[sé% %’ ?‘}E{ R;}tar%%% %q%{lr;lkyél}eofbﬁp%%kﬁde to yield the desired

1 . . c e 2
13 1~(1-isg%golin-?—yl)—#(l-phenylmegg'gplperazme of Formulayl. In certain situations,q
ND 6 220

9

[err] CoMpisotien eflretsdive maietinssuch axpitiasemand sy graupsapilideinecessary to allow
The invention and the manner and process of making and-using it, are now
descr5i bealconversion fonbss attievied| withasit adverselp nfectingavhg reactive meietys Ehosedhazingbl e
any person skilled in the art to which it pertains, to nake and use
t he saneskill in the arowlikregogitzes suitlid pratecting gfoupe god npthods doii faeHitating removal
preferred enbodi nents of the present invention and that nodifications may
be nade éfhihegirotecti(y growpd. hThé pestpaing grgups cam beaddegi anidt removed apigig Ahethbds

present invention as set forth in the clains. To particularly point
out and dhghtiineid iteraturé 62 ddafogoubhREodsBt t er regarded as i nvention, the
followi ng clainms conclude this specification. What is
claimed is:  Alternatively, cbmpofindsCdidimdiadl mhyGe prepared ﬁécordin% to Scheme IJ

[err] 5 or pharmaceutically acceptabl e addition salts thereof

wher g n: Ar represents, aryl org garyl, each of which is
optionally substituted wt err] and/or R err], provided that
Ar is not unsubstituted phenyl; 10 R err] and R err]

I ndependently represent hydrogen, halQgen, ([err]-(err] al kyl ,

Cerr]-Cerr] alkoxy, (err]-d erad” al t hi o, hydroxy, amj no,
mono- or di (C(errf-Clerr}yahkyl amyyg, cyano or tri uorr}et yl; R3

and R4 are the $ihre oNdffer®nt and represen Ny ogeM:;
"/ and_Lepres ehrTyE 099

7 N 4 l
R, \=/"R, R <=—/"R,
VI I

wherein Ar, R and R; are as defined above for Formula 1.

15 As shown in Scheme II, a 1-isoquinolin-1-ylpiperazine of Formula VI (prepared as
shown above in Scheme I) may be alkylated using an arylmethylhalide compound of Formula
VIII to provide the desired 1-(isoquinolin-1-yl)-4-(1-arylmethyl)piperazine of Formula 1.
Again, when necessary reactive groups may be protected according to literature methods or
modified literature methods.

20 The disclosures in this application of all articles and references, including patents, are
incorporated herein by reference.

Those having skill in the art will recognize that the starting materials may be varied

and additional steps employed to produce compounds encompassed by the present invention.




"

hal ogen, wo bssys0Ky, Cl1- C6 al kyl , trifluoronethyl, PCIRUS98/04051
trifluoromethoxy or SQerr]NH err], prowirded that not both R3 and

R4 are hydrogen; or R3 and R4 together with the atons to which they
are attached The inventionr®eptlesteated furthienpyhtheifoljowing eampdss whith are noRjterbe]
represents hydrogen or Clerr]-Cerr] alkyl. 20 2. A conpound
accor di ngohi@inedabsNiimitink ethei mvaitidne & tscope or spirivfio RBeasycifie pfocedurds and
position para to the point of attachnent of Ar to the

net hyl pi RBAPELAE descritéd in them. 3- A compound according to claim1, wherein
R3 and R4 form an al kyl ene, al kenyl ene, al kyl eneoxy, or al kyl enedi oxy
22 group that together with the carbon atons to which they are
attached forma ring having 5-7 atons. 5 4, A conpound of the

f or muka: rr] or
pharmaceutically acceptabl e addition Es%!}plfglihereof wher ei n: Rlerr] and
R err] 1 ndependgnt repy esent hydrogen, halogen, Cerr]-Cerr] 10

al kyl , %‘err@%merr] -Clerr] alkylthio, hydroxy, am no,
nono- or di (Clerr]-Jerr])al kyl am no, cyanog, or trifluorqne | ; . R3
and R4 are thet §a'}v@%f>f &rg UpispAmAURG @pg)elge%ﬂ mﬁy%ér@&jtﬁ‘i‘? WEddes dropwisg|tB den,
hydr oxy, d er rag-.C[ err] al kall , ., trifluoromethyl oo

trifl uor JRflwHBE goRtioROf PHeTaRect202) ipri§0imb Piitalieng,oThe seltinn dy heateth for ans

Rlerr] are hydrogen; or ~Rerr] and Rlerr] taken together with the
car bon atadditional 4hhcAftarepoling to 0 °C fopPé attheselution oy Mteredi Adediltrates shams;
and Rl err] represents hydrogen or CJerr]-Cferr] alkyl.

10 extracted with 10 % acetic acid. The aqueous extracts are washed with ether, basified and
subsequently extracted with dichloromethane. The dichloromethane layer is finally washed
with water, dried and concentrated. The material is placed under vacuum overnight to yield
the title compound (6.8 g, m.p. 54-56 °C). 'H NMR (CDCl;) 8.14 (4, J = 5.5 Hz, 1H), 8.10
(d,J=8.5 Hz, 1H), 7.74 (d, ] = 8.5 Hz, 1H), 7.60 (t, J = 7.2 Hz, 1H), 7.50 (t, J = 7.6 Hz, 1H),

15 7.24(d, J=5.5 Hz, 1H), 3.39 (t, J = 5.0 Hz, 4H), 3.16 (t, ] = 5.0 Hz, 4H).

2. 1-(Isoquinolin-1-v1)-4-(1-[piperonyllmethypiperazine hydrochloride

VAR AR
°©/
40 ‘HCI

A solution of 1-(isoquinolin -1-yl)piperazine (215 mg, 1.0 mmol) and piperonal (160

20 mg) in methanol (10 mL) is prepared and adjusted to pH 4 using acetic acid. Sodium
cyanoborohydride (500 mg) is then added and the reaction mixture allowed to stir at room
temperature overnight. The solvent is evaporated and the residual oil partitioned between
dichloromethane and 5% aqueous ammonia. The organic layer is then subjected to

_preparative TLC (10:2 hexane:ethylacetate) which yields the free base of the title compound




20 5. A compound according to claim 6, V\:hEI’EI
hydrogen.v"‘ws’:"93‘01 6. A conmpound agcording to claim®6, /@%92{0#] I3<[ er
and Rlerr] -are hydrogen. 25 7. A conpound accordi ng
to clai m 1

[err] sd cg\fgﬁess o1l AJOO mg) Thﬂ }byéiﬁ%c ﬁalttxﬁ eth?rb PP&E‘?“&d from an ethylaceta’ce23

uhr ¢ n:solution &t RETERT S BIGBFPI At ptgfﬁéﬁq 290 hebr AR GhRTRGR s

hal ogen, Clerr]-Cerr] al kyl, Cerr]-Cerr] alkoxy, (err]-Cerr]
al kyl t hilos SHyHepl), 846 (doJ = 8.5 Hz, 1H), ’hﬁﬁbd Jor 8d] He ql-é)r 7165C¢ ek +]7)0 HizkyH),
am no, cyano or trifluoronethyl; R6 represents hydrogen, hal ogen,

hydr oxy, 7.48 @ £+17]6 HE.eH)] 7.2al(&y) = 6.1 Hz, 1H), 6.91 (5, 1 H)o6.80v@hJBH), 3.55 (s, 2H), 3.43
trifluoronmethoxy or SJerr]NH err]; and 15 Rlerr] represents hydrogen or

d er ry - Qskr4H)b RY (s br, 4H). 9. A conpound of the fornula:
[err] '

Example 2

1-(Isoquinolin-1-v1)-4-(1-[4-chlorophenylimethyl) piperazine oxalate

JORE
Cl ‘\/N
10 'HO,CCOH N<F
A solution of 1-(isoquinolin-1-yl)piperazine (215 mg, 1.0 mmol) and 4-chlorobenzy!
chloride (180 mg) in acetonitrile (10 mL) containing potassium carbonate (500 mg) is stirred
-and heated at 60°C for 4h. After cooling, the reaction mixture is partitioned between ether
and water. The organic layer was extracted with 1 N HClL. The acidic extract is then basified
15 and extracted with chloroform. The resulting organic layer is dried and concentrated to
provide the free base of the title compound as a white solid ( 300 mg, 88%).
The oxalate salt is prepared from isopropanol (m.p.207-208 °C). 'H NMR (DMSO)
8.09 (d, J = 5.5 Hz, 1H), 8.06 (d, J = 8.5 Hz, 1H), 7.87 (d, ] = 8.0 Hz, 1H), 7.69 (t, ] = 7.0 Hz,
1H), 7.58 (t, J = 7.6 Hz, 1H), 7.46 (s br, 4H), 7.40 (d, J = 6.1 Hz, 1H), 3.93 (s br, 2H), 3.40 (s

20 br, 4H), 2.95 (s br, 4H).

Example 3
The following compounds are prepared essentially according to the procedures set

forth above in Examples 1 and 2.
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or phar maogolosgesbl y acceptabl e addition salts thereof wher eiBCT/UEP8/04051

24 Rlerr] and R err] independentiy represent hydrogen, hal ogen
Cerr] - derr] al kyl, Cerr]-Cerr] alkoxy, (err]-Cerr]

al kyl t hi o, hydr-(ixgguirtinFicyl)-4-(1-[3,4-difluomophenyd imethy1ipipenatin€lozalaie) (ad. oyd 1 2a21i3n0,
cyano or trifluoromethyl; 5 R err] represents hydrogen, hal ogen,

hydr oxy, °c,C)‘[err]-C[err] al kyl , trifluoronmethyl, trifluoronethoxy
or SOQerr]NH err]; and Rl err] represents hydrogen or Clerr]-Cerr]

al kyl . 1- 1soqu1ri]oQin-l ?ﬂ)-&?npoyﬂﬂluo ]rﬂ&hy pet%!zﬁib'@xaﬂa@e (VP 22745
1- 10 (|squ|noI|n 1l-y [2 napht hyl neth plpera2|ne

11. A comﬁgund accordlng toclaim1l which is 1-
(1 soqui nol1’n-1-yl) - 4- ( pi peronyl net hyl ) pi per azi ne. 15 ' 12. A

conmpound of th ne]
or phar maceut i gg%ﬁ}'@é%elpy Qtﬁ Q E\d%a pp tha/eret %1?1?%%%1%%}1 y%gtrﬁ{é)%de (m.p. 26,65{268 S
phenyl rm(&c}substltut ed with (Jerr]-Cerr] alkyl or nono- or 20

it

di subst ed with hal ogen; Rlerr] and R err] independently represent
hydr ogen, hal ogen, err al koxy,
C%/ er r]g derr] g‘f‘ﬁ%‘{%ﬂ?’(ﬁl‘ ‘yﬁ[y‘hfldlﬁymethé(mhﬁﬁyl]metl}(’w)plpm%mnBX%TF (f]n p- 192194
di((err]-Jerr])al kyl am no, cyano or trifluoronethyl; : and 25
R5 repres&)ﬁs hydrogen or Clerr]-Cerr] alkyl.
REPLACEMENT SHEET

1-(isoquinolin-1-y1)-4-(1-[3-chlorophenylJmethyl)piperazine.

10
Example 4
The pharmaceutical utility of compounds of this invention is indicated by the
following assays for dopamine receptor subtype affinity.

1. Assay For D2 And D4 Receptor Binding Activity
15 Pellets of COS cells containing recombinantly produced D2 or D4 receptors from

African Green monkey are used for the assays. The sample is homogenized in 100 volumes
(w/vol) of 0.05 M Tris HCI buffer at 4°C and pH 7.4. The sample is then centrifuged at
30,000 x g and resuspended and rehomogenized. The sample is again centrifuged as
described above and the final tissue sample is frozen until use. The tissue is resuspended 1:20

20  (wt/vol) in 0.05 M Tris HCI buffer containing 100 mM NaCl.

Incubations are carried out at 48°C and contain 0.4 ml of tissue sample, 0.5 nM 3H-
YM 09151-2 and the compound of interest in a total incubation of 1.0 ml. Nonspecific
binding is defined as that binding found in the presence of 1 mM spiperone; §vithout further
additions, nonspecific binding is less than 20% of total binding. Binding characteristics for

25  representative examples of this invention for the D2 and D4 receptor subtypes are shown in




25 A conpound according to claim19, wherei
phenyl su@&?%?%ld W t h nmet hyl or nono-,,or disubstituted w ﬁfmh;smﬁluorl de
or chloride. A conpoun8 according to claim 20, vvherel n at

per s o THE 2%%%%36 A fi ittt iRl O it

nmet hyl p| era ound, of the

lorr]  Fomifa ?fﬁvr e g?m‘&ﬁeé’@? expregsed i ST AR EUY e o e Prfepamgolar
wher ei n: Rl err] err] | ndependent |y . resen drogen, hal ogen
Cerr]- d{r@{[}t}) about 25 nanoma]ak CF @q.s‘e]cogpg\,u}d]s téy R"g yhav x%g @[r@‘.ap s for the

al kyl t hi o, hydroxy, or (C{rerr] Cerr]) al ké/

am no, cDaeseptor (of fo@@b@W@Q/DM to more ﬂF@ bQQ@ FM Bug, [{he sapmponrdsdef ther ent
and represent hydrogen, 20 hal ogen, hydr oxy, Cerr]-Cerr]

al kyl3 imvcmtidnmccgmaiw at least about 10 timefrhere seleetiveotoy thy DS@Faspior Mnethe |D,
provi ded that not both R3 and R4 are hydrogen; and R err]

r epr esenteseptydr Bigespreferdbile thése(domipohindd &y lat least 225 and fhore preferably at degsp2sid
according to claim?22, wherein Rerr] is hydr ogen.

26 50, fimes moreéel@amcfdﬂdle@Q@ée‘étdilghdmhébardébﬂar wherein Rerr] and
R err] are hydrogen.

TABLE 2 _
10 Binding characteristics of 1-(isoquinolin-1-yl)-4-

(1-phenylmethyl)piperazines to D4 and D, receptors
Compound Number' D,X;(nM) D, K, (nM)

1 5 556
2 13 1003
4 19 ND
6 9 220

1Compound numbers relate to compounds shown in Table 1.
15 |
The invention and the manner and process of making and using it, are now described
in such full, clear, concise and exact terms as to enable any person skilled in the art to which it
pertains, to make and use the same. It is to be understood that the foregoing describes
preferred embodiments of the present invention and that modifications may be made therein
20  without departing from the spirit or scope of the present invention as set forth in the claims.
To particularly point out and distinctly claim the subject matter regarded as invention, the

following claims conclude this specification.
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5 18. woﬁ;;gganpound according to claim19, wherein Ar isPCI/US8/04051
[err] A conmpound a&icording to claim 19 which is
1- (1 soqui noI in-1- yl')-4-(1-[4-chl orophenyl ] met hyl ) pi-perazime: 10
20. A conpound according to claim 19~ which is “m“\“\

(isoquinolin-1-yl)-4-(1-[3,5-difluorophenyl] rret hn“\“““‘\&
A conpoWwkht issigiatediislgy to claim 19 which

(isoquinolin-1-yl)-4-(1-[3, 4- dlfluorophenyl]nethyl)plpera2|ne

22. A cqnpoundecondscual @f i fofgulacl aim 19 which is 1- 20
(isoquinoIin-l-yl)-4-(1-[3-chlorophenyl]nethyl)piperazine. 23.

A conpound according to clainr 19 Is 1-
(isoquinolin-1-yl)-4-(1-[4- nethyl)ﬁqmyl] ;hyh pi per azi ne. 25 24. A
conpound of the fornmula:

REPLACEMENT SHEE 27 7N [err]

or the pharnmaceutically acceptable addltFQﬁQSQTR§ t her eof wherein: 5
Ar represents phenyl nonosubstituted with Clerr]-Cferr]alkyl or nono-

]9 E)r ?rh ;bSt I hgrgneaccielmc% ly accept%g{é addition salts fﬁereo? RhERGNLS & group of the

21.

Ar represents, aryl or heteroaryl, each of which is optionally substituted with R, and/or R,,
provided that Ar is not unsubstituted phenyl;
R; and R, independently represent hydrogen, halogen, C;-Cs alkyl, C;-C4 alkoxy, C,-C,
10 alkylthio, hydroxy, amino, mono- or di(C,-Cy)alkyl amino, cyano or trifluoromethyl;
Rj3 and Ry are the same or different and represent hydrogen, halogen, hydroxy, C;-Cg¢ alkyl,
trifluoromethyl, trifluoromethoxy or SO,NH,, provided thaf not both R3 and R, are
hydrogen; or |
R, and R, together with the atoms to which they are attached represent a ring having 5-7
15 atoms; and

Rs represents hydrogen or C;-Cg alkyl.

2. A compound according to claim 1, wherein Ar is phenyl monosubstituted with
C,-C; alkyl or mono- or disubstituted with halogen.
20
3.. A compound according to claim 2, wherein Ar is phenyl substituted with

methyl or mono- or disubstituted with fluoride or chloride.

4. A compound according to claim 1, wherein at least one of R, and R, is in a

25  position para to the point of attachment of Ar to the methylpiperazine.
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[err] M represents hydrogen,

Cerr]- C[é’Y?]%%S] kyl ‘\ tri le uoronethyl, trifl uoro gﬁ]“““
tSﬁ][eerr] NH[ err]; o%\“}“\\“‘““a“‘\‘a“;\l ts b| cyclic oxygen- CFQ: ?i ni ng %r50up of
wherein R6 is def| néd as above, and the oxygen- containing ring

nmber ed h i t.h
:‘anl ﬁl nBOLrngﬁmﬁrﬁgioéf%gﬁgﬂ %‘éé{&g%% Ef%m% ]R[‘glr‘?r maﬁd aﬂfigg‘r faﬁ(%gp%\mgﬁ |y
o] - CHEmpee ylengangs o1 4By grmin et oRghtroxg the furhon iAo which

dl(C[err [err])al kyl am no, cyano or trifluoronethyl; and
ll'R}’é?erﬁ“aFlF}S‘rf@%ﬁt@gﬁ’ﬂl’r“ggﬁeﬂat&msq err]-C[err]al kyl . 25. A

corrpound of the formula: [err] or

phar faceutical |y acceptabl e addition salts thereof wherein: Rlerr] and

Rl err] i1independently represent hydrogen, halogen, (err]-Cerr]
al kyl, d err]éd er Alcoaipoung of G dommul<Z] err] al kyl t hi o, hydroxy, an no,

nono- or di(Clerr]-Cerr])alkyl am no, cyano or trifluoronethyl; 10 Rlerr]
and Rlerr] are the same or differems apehr epNegent hydrogen,
hal ogen, hydr oxy, Clerr]-Cer N aNk¥ , trifluoronethyl,

trifluoromethoxy or SO err] NH \F]‘ prb\fi/ded/ at not both R3 and
R4 are hydrogen; X &
R; R4 Rz \:"\R1

or pharmaceutically acceptable addition salts thereof wherein:
10 'Ry and R; independently represent hydrogen, halogen, C;-Cg4 alkyl, C,-C,_,, alkoxy, C,-C,
alkylthio, hydroxy, amino, mono- or di(C,-C,)alkyl amino, cyano or trifluoromethyl;
Rj and Ry are the same or different and represent hydrogen, halogen, hydroxy, C;-Cg alkyl,
trifluoromethyl, trifluoromethoxy or SO,NHj, provided that not both R3 and R4 are
hydrogen; or
15 R, and R, taken together with the carbon atoms to which they are attached form a ring of 5-7
atoms; and

Rs represents hydrogen or C,-C; alkyl.

7. A compound according to claim 6, wherein R, is hydrogen.

20
8. A compound according to claim 6, wherein R, and R, are hydrogen.
9. A compound according to claim 1, wherein Ar is
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k)

or 15 R g éss38¢t Rlerr] together with the carbon atons to RATRISIEMESE ar e

attached represent a bi cyclic oxygen-ca@ntai ning group of t he

f or mul a: , wherein R err] represents hydrogen, hal ogen,
Cerr]-Cerr]al kyI trFfluoronethyl, trifluoronethox or

SO err] NefLer 7t be oxyg -tarn g|s H3

7- menber ed havr en m‘{h aremai ring
nmenbers bei% arb Iz r"ZI

1111 1; R[err] represents hydr ogen or

derr]- C[err] al kyI A conpound of the fornul a:

[err] or pharnaceuti cal |y acceptable addition s

wher ei n: Rlerr] and R err] independently represent Tlllllllulﬁmmml MIIL
Jerr]-Jerr]10.  Acompouidgfithe rmmlet - Jerr] al koxy, Jerr]-getr]®

al kyl t hi o, hydroxy, am no, 10 nmono- or di(Clerr]-Cferr])al kyl am no,
cyano or trifluoronethyl; R erR§y repre hydr ogen, hal ogen,

hydr oxy, Cerr]-Cerr] alkyl, N Nt or onet hyl ,
trifluoromethoxy or SO err] NHpe and—/ rr] represents hydrogen or

Jerr]-Cerr] alkyl. 15 2'\7 corrpound cording to claim 31 wherein
Ar represents phenyl m)rmsubstRst ut edR2 W—f s Jerr]-derr] alkyl
or nono- or di substituted with hal ogen, one of the substituents on

the s  offiaRdiceBfiQ abSeptdbl@adi®idr daRtE RAEST WiRrdie Poi nt of attachment
R; and R; independently represent hydrogen, halogen, C,-Cg alkyl, C;-C4 alkoxy, C,-C,
alkylthio, hydroxy, amino, mono- or di(C,-Cy)alkyl arnino, cyano or trifluoromethyl;
Rg represents hydrogen, halogen, hydroxy, C;-Cg alkyl, trifluoromethyl, trifluoromethoxy or
10 SO;NH>; and

Rs represents hydrogen or C;-Cg alkyl.

11. A compound of the formula:

15  or pharmaceutically acceptable addition salts thereof wherein:
R; and R, independently represent hydrogen, halogen, C;-Cs alkyl, Cy-C4 alkoxy, C,-C,
alkylthio, hydroxy, amino, mono- or di(C,-C,)alkyl amino, cyano or triﬂnoromethyl;
R¢ represents hydrogen, halogen, hydroxy, Ci-Cg alkyl, triflucromethyl, trifluoromethoxy or

20 SOzNHz; and

Rs represents hydrogen or C,-Cg alkyl.
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of the phenyl group to the nethyl piperazines and the conpou | S at
| east 10 Mgr%’g%%e sel ective for the D4 receptor that P(Enﬂgs%%%ﬁ

receptor. 28. A conpound accord?’hg to claim31l of the formula:

[err] : . e

REPLACEMVENT SifeeT A compoynd gecording f9r Flaim | | wiieh gt ob{isomimatin buxDskf -

t her eof wherei n: Rlerr] and R err] independently represent hydrogen,

hal ogen, cldpeaphpnydjmeethylpipggazine. gl kyl, Cerr]-Cerr] m o
Cerr]-ferr] alkylthio, hydroxy, am no, L’!ﬁ ﬂﬂ“"””!’””m .
di(Cerr]-Cerr])al kyl am no, cyano or trifluoronethyl; ¢ Rerr]s «
represents hydrogen, hal ogen, hydroxy, Cerr]-Cerr] alkyl,
trifluoromethyk, tun beﬁ%@ﬂem@mn@&o i 1 [Whitie s 11-(isvadinolin-1-R)- AL (1H(3,5-
represents hydrogen or err]-Cerr] alkyl; 10 wherein the conpound-is at
| east ¢ 10 44 1y or the Derr] receptor than the
D2rec5ept 8ﬁd@®h@§lﬁ§§tﬁ&ﬁﬁ8\ér\é§1§%’ound according to claim31 wherein Ar is

sel ected fromthe group consisting of: [err]
15

14. A compound according to claim 1 which is 1-(isoquinolin-1-y1)-4-(1-[3,4-

difluorophenyl]methyl)piperazine.

10 15. A compound according to claim 1 which is 1-(isoquinolin-1-yl)-4-(1-[2-

naphthyl]methyl)piperazine.

16. A compound according to claim 1 which is 1-(isoquinolin-1-yl)-4-(1-[3-
chiorophenyl]methyl)piperazine.
15l
17. A compound according to claim 1 which is 1-(isoquinolin-1-yl)-4-(1-[4-

methylphenyli]methyl)piperazine.

18. A compound according to claim 1 which is 1-(Isoquinolin-1-y1)-4-

20  (piperonylmethyl)piperazine.

This Sheet Has Been Replaced

I

[

i




