Novel 4- Aryl pi perazines and 4- Aryl pi peridi nes BACKGROUND OF THFﬁfﬁﬁ @/;2
I NVENTION - 3 ¢ Antipsychotic drugs are known to alleviate,the synptons
mental illnesseg such as schizophrenia. Exanples of such dr%sSiﬁ@léjdeé
phenot hi azi ne .deri vatives such as promazine, chlorpromazine, fluphenazine,
thioridazine and pronethazine, thioxan{henes such as chlorprot hixene,
but yrophenones sych as hal operidol and clozapine. Wile these agents nay be
effective i n” N eayo]g o fpepa2Mnas e l4e I dfhggduce
extrapyram dal si dg]ef f ectry)'ltgu?hé as @ac?ﬁ ti cgi oLr1 ﬁmf/fei@??g. nes%ﬁ
Since antipsychotics may be adm nistered for years or decades to a patient,
such pronounced side effects may conplicate recovery and further isolate
t he .i ndi vi dual, f iety, having sonme structural
simlarity tobﬁégg%ﬁgabﬁé QrFesEﬁF i‘?ﬁm?&ﬁb‘are described in EPO
application 88,309,581.2, U S. Patent Nos. 4,772,604; 4,782,061, '
4,362, 738; 3,988, X 4, aand. 4 441, X her s what
simlar conpo_undsﬁétr%%syéhg@?gzg%s |aﬁe gg’&\gﬁﬁﬁal We%é t%?%xm‘%?%’éh%rﬂ’e‘f 8, 26,
105 and J. Melines¥esrsychl @9 schizbphzedad. ExamplEseopsededugsninehtdeon descri bes
novel conpour AdRia 5B | t n%%{'ﬁ t ShiWrbidadAhdel or reduced
side effect sn‘gﬁ%haafsa_ ext rggg?fz\?néédgﬁé(@%%ﬁ@m _59%2 E_g%ﬁ‘{&ncr éaésIEd aci d
stability relfipRanazine ghiorisiazing apd myemeiBarpswihipraathengssuch &UMVARY OF
THE | NVENTI Qthiorprothixene, butyrophenones such as haloperidol and clozapine. While

these agents may be effective in treating schizophrenia, virtually all except
_ clozapine produce extrapyramidal side effects, such as facial tics or tardive
dyskinesia. Since antipsychotics may be administered for years or decades

to a patient, such pronounced side effects may complicate recovery and

further isolate the individual from society.

)
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Compounds having some structural similarnty to those of the present
invention are described in EPO application 88,309,581.2, U. S. Patent Nos.
4,772,604; 4,782,061: 4,362,738; 3,988,371, 4,666,924; 4,931,443; and
4,992,441. Other-somewhat similar compounds are disclosed in J. Clin.
Chem. Clin. Biochem. 1988, 26, 105 and J. Med. Chem., 1991, 34, 2133.

The present invention describes novel! compounds that combine
antipsychotic effects with minimal or reduced side effects such as
extrapyramidal symptomology, and increased acid stability relative to some
of the compounds known in the art. '

SUMMARY OF THE INVENTION

Compounds of the general formula I:



Compounds of the general formul a 1: :

2 [err] wherein Ar, W A Rerr], RR R3, R4, Rerr],

R6, Rerr], Rerr], Rerr] and n, as defined hereinafter, are potent

anti psychotic agents useful in the treament of psychotic conditions such as
schi zophrenia in animal s and humans. Many of these exhibit a reduced
tendency to induce extrapyram dal side effects and/or inproved acid
stability when conpared with prior art conpounds. The conpounds of the
present invention may also be useful in the tregteent of other disorders of

the central nervous system such as anxiety ggre55| on. In addition,
certain of the conpounds repr sent ed by fdr are useful in the
treatment of constipation, hea enesi hypertﬁmm on. The
conmpounds of the preseggt_ipve t| ot hey/ wi de I‘ePChI ng
t herapeutic uses. DETAILE UZCRI P ‘% G THE WNVENIII ON The present
I nvention is directed to CME ds rep s%nted tﬂ the® general fornula I:

R7

wherein Ar, W, A, R!, R2 R3, R4, RS, R6, R7.R8. R9 and n, as

defined hereinafter, are potent antipsychotic agents useful in the treament of
- psychotic conditions such as schizophrenia in animals and humans. . Many
of these exhibit a reduced tendency to induce extrapyramidal side effects
‘and/or improved acid stability when compared with prior art compounds.
The compounds of the present invention may also be useful in the treatment
of other disorders of the central nervous system such as anxiety and
aggression. In addition, certain of the compounds represented by formula I
are useful:in the treatment of consﬁpation diarrhea, emesis, and
hypertension. The compounds of the present invention may also have other
wide reaching therapeutic uses.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to compounds represented by the
general formula I

‘R
- ' /4\/[' .
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wherein
AisNorCH.
Wis C or SO.

R1 and R2 are independently selected from any of H or C4-C4 alkyl.
n=04.



[err] . wherein Ais N orCH Wis C or SO "R err] and

Rl err] are independently selected fromany of Hor (err]- C[err] al kyl .

n =0-4. ' _ R3 and R4
are either both H or one of themis H and the other is C[err] Cerr] alkyl
or hydroxyl, or both are taken together as, oxygen to constitute a carbonyl

group; with the proviso that when n = bath R3 and R4 cannot be taken
together to constitute a car bonyl Rlerr] and R6 are independently
sel'ected from any ongaghy H ﬁr ol df e £1iP5Ad mlappgls al koxy.
nitro, hal ogen 8 %1? ? Cé

mono- or di - al kyl A G hy ’é\ﬁ'l"f é”rr ja SFK% 86°x¥998ft8F %ﬁtVJt?QFerr] and
R6 are |ndependemarl90rgegreun adth threoproisy thehehest n H,0 gt AP andRérapneliiey | |,
Cferr]-Clerr] al k@xé/ntoaéthérqoc@ﬁ&um@baeams‘ﬁwr] Clerr] al kyl am do. R7
is O or Swhere Wis C R/ is 0 where Wis SO R8 and R9 are

I ndependently sel ect ed fromany one of H, err]-CJerr] alk phenyl
substituted phenyl, na;ﬂsmmdepwd@n@%ﬁl%qd BReR enHAng §f'¢[ér -Cpatybrr],

Cq- Ca alkoxy, nitro, halogen, haloalkyl, C1-Cg alkylthio, amino, C1-Cg mono-
or di-alkyl amino, or C4-Cg alkylamido. Preferably,R>and R6 are
independently selected from any one of H, C-Cg alkyl, C-Cg alkoxy, nitro,
amino, or C4-Cg elkylamido.

R7is O or S where Wis C; R7 is O where Wis SO.

'R8 and R?9 are independently selected from any one of H, C1-Cg aikyl,
phenyl, substituted phenyl, aralkyl wherein the alkyl portion is C4-Cg,
alkoxycarbonylamido, acyl, C3 to C1g cycloalky!; or -NRER9 may be taken
together to form a ring having 4-10 ring atoms, preferably 4-8 ring atoms,
which ring may be saturated or unsaturated, preferably saturated,
substituted or unsubstituted, and may contain up to one more hetero atom in
addition to the ring N, such as S, O or N within the ring, more preferably, the
additional hetekg atoms are N or O, even more preferably, the additional
hetero atom is O and most preferably, there are no additional hetero atoms;
or optionally the -NR8R9 ring may be combined with a 2-4 membered carbon
moiety to form a fused bicyclic ring, which may be saturated or unsaturated,
and unsubstituted or substituted; or optionally the NRER® ring may be
combined with a four membered moiety containing at least two carbon
atoms and up to two hetero atoms selected from S or O, but preferably
selected from O, to form a spirocycle ring system which may be saturated or
unsaturated, preferably saturated, substituted or unsubstituted. More
preferably, the 2-4 membered carbon moiety is combined with a -NR8R? ring
which contains 5-7 ring atoms with the N being the only hetero atom in the
ring,thereby forming a fused ring system. Most preferably, the -NR8RS? ring is
saturated prior to being fused with the 2-4 membered carbon moiety.

Ar is aryl such as phenyl or napthyl, heteroaryl or substituted aryl
wherein aryl-may be independently substituted with one or more of C1-Cg
alkyl, cycloalkyl, hydroxyalkyl, C1-Cg alkoxy, ‘aryloxy, hydroxyi,
trifluoromethyl, trifluoromethoxy, cyano, C1-Cg alkylthio, halogen, nitro, C+-



al koxycar bonyl am do, acyl, (err] to Cferr] cycloal kyl; or -NRSBR9 may be
taken together to forma ring having 4-10 ring atons, preferably 4-8 ring
atons, which ring may be saturated or unsaturated, preferably saturated,
substituted or unsubstituted, and may cgntain up to one nore hetero atomin
addition to the ring N, such as S, 0 or Nwithin the ring, nore preferably,
the additional hetero atons are N or O, even nore preferably, the

addi ti onal h j CIo r&f fJ. inhh r di ti onal
hetero at orrs;%egpagﬁhﬁgh I o%,f(la{ei - Eg- ?Idl’?l aﬁ?xlaémtrig %‘Qna?;ngéaﬁma?ﬁ 2-4
menbered car HEAPGRH ATeEXY isaipsentydhe PrefEed stbstive. \is & RelggengBe
sat urat ed or swbsttttioraiseptefenakly fiueimes tahiarined oo brasuibet iQplicedlly presept i onal | y
the NRBR9 ri ' ' i ihfNg at

|l east two car gﬁltgﬁhsﬁgﬁ?aﬂ?ﬁ ??@\?\pﬁ%ﬁ%? S@Fg%?g%ﬁgt%e%%?@%%g%grgo, but
preferably sdulablghetergaiyhrings,are, PYHMIdiL RYEQINY: RYNABZIaYs PERE I ch may be
saturated or imidazyl pptreld, fupare ftkiopbérye, tHazolyl} and thiadodyli (Tieeteferred

unsubstitute ; ; en {,8Lky i s-conbined
W Th a - NReRGEISSRN P e riahiEads BRI ISR RAEATEY, g The only
hetero at om iSYbgWEted phaMkr eby forming a fused ring system Most

preferably, the -NR8R9 ring is saturated prior to being fused with the 2-4

menber ed car bon ' : 1 nyl or napthyl,
het eroaryl or sug};b‘féwﬁlseoab%?%sﬁ%ﬁrgz?ﬁ%rbﬁH%ff?@gﬂir}%dependentIy

substituted with one or nore of CJerr]-Clerr] alkyl, cycloal kyl,

hydroxyal kyl, err]-(err] akfwody, aryloxy, hydroxyl, trifluoronethyl,
trifluoromethoxy, cyano, (err]-(C | kyl t hi o, “hal ogen, nitro, Cerr]-
4 C8 hal oal kyl, amino or (Jerr]- r] - or_di-al kyl am no. Al koxy,
such as i- propoxy or nethoxy is prgsentfy the prEﬁerred substituent. As a
hal ogen, the substitution is prefer | uorine, chlorine, or brom ne.
Optional ly present hydroxyl or hydrfoxyal groups may be esterified or
etherified. Exanples of suitable h rings are pyrimdinyl,
pyridinyl, pyridazinyl, pyrazipnyl, ; pyrrole, furan, thiophene,
triazolyl, and thiazolyl. The’@%ébe

rred

wherein B together with the 2 carbon atoms of the phenyl group forms an
entirely or partly unsaturated cyclic group Having 5-7 ring atoms and within
the ring 0-3 hetero atoms from the group O, S and N may be present with the
proviso that the sum of the number of oxygen atoms and sulfur atoms is at
most 2, and that the nitrogen atoms in the ring may be substituted with R12
selected from any one of H, C1-Cg alkyl, hydroxyalkyl or C1-Cg acyl;

R10 and R11 may be independently selected from any one of alkyl,
cycloalkyl, phenyl, substituted phenyl or heteroaryl, hydroxyalkyl,
alkoxyalkyl, alkoxy, aryloxy, alkyithio, aryithio, mono- or di-alkylamino,
mono- or di-arylamino, hydroxyl, amino, alkyl-, alkoxy-, amino-, or mono- or
di-alkylamino-carbonyl, nitro, cyano, halogen, trifluoromethyl,
trifluoromethoxy, amino or mono- or di-alkylaminosutfonyl. R10 may also be
an oxo or thioxo group. Variable m has the value 0-3 and p has the value 0-
2. More preferably, R10 and R11 are selected from any of alkoxy, halogen or-
cyano.

More preferred values for the mdiety of formula IT are: B forms together
with the two carbon atoms of ;h'g;_ghgnyl group an entirely or partly
unsaturated ring consisting of 5 atoms, which ring comprises at least one



heteroaryl rings are pyrimdinyl and pyridinyl. Mre preferably, Ar is
substituted phenyl. Ar may al so be a fused ring systemof the formul a
I1: [err] wherein B together with the 2 carbon atons of the
phenyl group forns an entirely or partly saturated cyclic group having
5-7 ring atons and within the ring 0-3 hetero atons fromthe group O S and

N may be present with the ovi that, the sum of t unber of en
atoms and sul f (AXYEeR/OM- sR§§ g“ are gly, ?W&f‘v-t'ﬁ'é"?ﬁyf r’Bn'é%r?yﬁf’%ana?‘?ig} he
ring may be suha’ttnﬂudmdemthmPand]R‘éearemQrd preferabdygelected dfonmH any of
qerr]-Cerr] aa{llgﬂ Qﬁﬁéﬁ%y f°| éfé}a ﬁ'{trhla rﬁ&t&'or ortho posﬁ%ﬁﬁﬁ] and
Rlerr] may be in [Xé ted an (? cl oal kyl ,
phenyl , subst i tretadian to e, P'pSfazH@(@P ‘P&/f“ R&?éﬁlt

al koxy, aryl oxyv,aluad 62l tAparticalay prafewed sumensm omuczhll doyhpounds, aranmuse or

di - arytam no, , J8 lJ§@xy-, am no-, or nono- or
di - al kyl am no- car ronyri‘l anﬁrﬂt QCh ﬁéﬁéovalfﬁlgl ogén trifl uororret hyl ,

trifluoromethoxy, anmino or _m)no- or di-al kyl am nosul fonyl. R10 nay al so be
an oxo or thioxo gwhdn RMesi R & d@sdﬁﬁkwa:lru@p Gt is prefdrablyhastrhigat gal ue O-

2. More prefer m

cyano. N&l}%xﬂ}eﬁlﬁﬂmﬁlﬁ éﬁ%{t)éré A@%}’ orﬂﬁﬁgﬁ(’pare o%en o
fornms toget her grpups Rikor Rb! @@mbfdﬁ? %flﬁﬁﬁ%ﬁe'ﬁ h@wmér&nn@am@ andBokirely or
partly unsat ur gh&@ thif 90 aftsdrbatbAs indludingtamysubstituehtsrds'g wholrivhea at '

| east one R10 or R11is a hydroxyalky! group such a group preferably comprises 1-5
carbon atoms. As a halogan atom, R10 or R11 preferably is fluorine, chlorine
or bromine. Optionally present hydroxyl or hydroxyalkyl groups may be
esterified or etherified.

When R10 or R11is substituted phenyl it may be substituted with one or
more of C4-Cg alkyl, C1-Cg alkoxy, halogen, trifluoromethyl, C1-C8 alkylthio,
di-alkylamino (wherein each alkyl is C1-Cg), C1-Cg alkylamino, nitro or
mono- or di-alkylamino suifonyl (wherein each alkyl is C1-Cg).

When -NRB8R? are taken together to form a ring, a fused ring system or a
spirocycle ring system, such rings may be substituted with one or more of
C1-Cg alkyl, C1-Cg alkoxy, phenyl, substituted phenyl (wherein phenyl may
be substituted with any of the substituents listed for R10 or R11 substituted
phenyl), hydroxy, aralky! such as benzyl, wherein the alkyl portion is C1-Cg,
oxo or thioxo. The preferred substituents for the -NR8R? ring are C4-Cg alkyl,
hydroxy or oxo.The preferred substituents for the fused ring _sy_Stem are
C1-C4 alkoxy. The spirocycle ring system is preferably unsubstituted and "
saturated.

Examples of preferred ring systems wherein -NR8R? are taken together
to form a ring having 4-10 ring atoms include pyrrolidine, piperidine,
hexahydroazepine, oédtahydroazocine, oxazine and 2,6-dimethylpiperidine.



5 - oxygen atom R10 and R11 are al kyl, al koxy, hydroxyl, nitro, cyano,

hal ogen, or trifluoronethyl. RLO and Rlerr] are nore preferably sel ected
from any of al koxy, halogen or cyano. R err] is preferably in the neta or
ortho position in relation to the piperazine/piperidine group. Variables m
and p have the value 0-2. A particular preferéed subgensi s of such
conpounds are those wherein mand p each have“a val ue of O. When

- Rlerr] or Rerr] conprises an alkyl group, it is preferably a straight or

branched al kyl group Vi rou he
or oups R10 of Rerr] EafmmesotpERnsdlyiE e siRafe it N wedrBrSinatar
nore than 10 car boby torowtasi HE&odiIVig any substituents as a whol e. Wen
Rlerr] or R1l is a hydroxyal kyl group such a group preferably conprises 1-5
carbon atons. As a hal ogen atom R10 or R err] prqf@rably is fluorine,

chl orirne or bromne. Optionally pLese Sy d or hydr oxyal kyl groups nay
be esterified or etherified. r R[err]I S substituted
phenyl it may be substituted with one Cerr]- g[err] al kyl,
Clerr]-Cferr] al koxy, halogen, -trifluoxomet? err] C8 al kylthio,

di -al kyl am no (wherein each alkyl is (Jerr]- C[err]gc sCerr]-Clerr]

al kyl am no, nitro or nono- or di-al kylam no sul fonyl (wherein each alkyl is
Cerr]-Cerr]). When -NR[err]R[err] are taken together to forma
ring, a fused ring systemor a spirocycle ring system such rings nay be
substituted with one or nore of (err]l-( W, Clerr]-Cerr] alkoxy,
phenyl, substituted phenyl (wherein phenyl Jubst ‘;ut ed with any of
the substituents listed for R err] or jitut ed phenyl ), hydroxy,
aral kyl such as benzyl, wherein the al kyl™g o is CJerr]-Clerr], oxo or
t hi oxo. The preferred substituents for the - R9 ring are-C[err]-C[err]

al kyl, hydroxy or oxo.The preferred substituents for the fused ring system

are C[err] derr] aIk he s cleg.rin mis, refera

unsubstituted and sat Fé‘?@ghere'ﬂor?’égﬁt%ﬂ %"8?‘ e PSRl r"i”ﬁgsy§SF§¥é§1%2

wher ei n - NR8R9 ar eingaystent,dbe uhien aof hicl is) farmédby asingie atbr Whidhnig the mmiy

i nclude pyrrolidi RemndPRiehtHe?®f the two rings. A particularly preferred spirocycle ring is
represented by the formula V:

O

As used herein, unless otherwise noted alkyl and alkoxy whether used
alone or part of a substituent group, include straight and branched chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, t-butyl, n-pentyl, 2-methyl-3-butyl, 1-methylbutyl, 2-

. methylbutyl, neopentyl, n-hexyl, 1-methylpentyl, 2-methylpentyl. Alkoxy
radicals are oxygen ethers formed from the previously described straight or
branched chain alky! groups. Of course, if the alkyl or alkoxy substituent is
branched there must be at least 3 carbon atoms.

The term “aryl” as used herein alone or in combination with other terms
indicates aromatic hydrocarbon groups such as phenyl or naphthyl. The
term "heteroaryl” means aromatic hydrocarbon groups containing 1 or 2
hetero atoms selected from any of S, O or N. The term “aralkyl® means a C¢-
Cg alkyl group substituted with an aryl group. The term acyl unless
otherwise specified herein means a benzoyl or a C1-Cg alkanoyl group ,



hexahydr oazepi ne,

oct ahydr oazoci ne, oxazi ne ahd 2, 6- di et hyl pi peri di ne.

6 ‘Exanpl es of preferred fused ring systens for -NR8RO are
represented by formulas Il and IV: .
[err] As used herein for the definition of -NR8R9, a

spiro ring systemis a 2 ring system the unipn of which is formed by a
single atomwhich is the only commobn nenber of the two rings. A
particularly preferred spirocycle ring is represented by the formula V:

[err].

which can be optionally substituted. With reference to substituents, the term
independently means that when more than one of such substituent is
possible such substituents may be the same or different from each other.

Compounds according to this invention have a 1,2-, 1,3- or 1,4- _
relationship of the W substituent with the -C(R3)(R4)- group on the W-bearing
phenyl ring. Preferred compounds have a 1,2- or 1,3- relationship of these
two groups. The RS and RS substituents may be located in any of the other

unsubstituted ring positions.

A particularly preferred subgenus of c_ompounds of the formula I are
those of the formula (Ia): ‘

// .'N NCH, CN/ Ia
\__/ [N

R13 o) .RQ

wherein R8 and R® are as defined above and R12 and R13 are as defined as
substituents for Ar in formula L. Preferably R8 and R? are taken together with
the N to form a saturated ring having 5-8 ring atoms and one of R12 and R13
is C1-Cg alkoxy and the other is H. The most preferred C{-Cg alkoxy group
is i-propoxy or methoxy.

_Examples of particutarly preferred compounds include:

1-[3-[[4-[2-(1-Methyiethoxy)phenyl]-1-piperazinyl]methyl}benzoyl]-
piperidine succinate;

Hexahydro-1-[3-{[4-{2-(1-methylethoxy)phenyl]-1-piperazinyi)methyl}-

- benzoyl]-1H-azepine monohydrochlonde,

1-[3-[[4-(1,4-Benzodioxan-5-yl)-1- plperaZInyl]methyl]benzoyl]plpendme
perchlorate (5:7);

1-[2-{[4-[2-(1-Methylethoxy)phenyl]- 1-piperazinyljmethyl]benzoyl]-
piperidine dhydrochloride; .



As used herein, unless otherw se noted al kyl and al koxy whet her used al one
or part of a substituent group, include straight and branched chai ns. For
exanpl e, al kyl radicals include nethyl, ethyl, propyl, isopropyl, n-butyl,

i sobutyl, sec-butyl, t-butyl, n-pentyl, 2-nethyl-3-butyl, 1-nethylbutyl, 2-
met hyl butyl , neopentyl, n-hexyl, 1-nethylpentyl, 2-nethyl pentyl. Al koxy
radi cal s are oxygen ethers forned fromthe previously described straight or
branched chain al kyl groups. O course, |% the al kyl or al koxy substituent
is branched there nust be at |east 3 carbon atons. The term "aryl" as
used herein alone or in conbination with other terns indicates aronatlc '

o ot G hydr ocar ba el @%Wi%fﬁ"#@ﬁ’?“gp Mopind gy B Bhea e 8- 1T o
any of S, O or qkmethvdplper @ hydrorbiorided3Ry andC err]- C[err] al kyl group

substituted with an aryl group. The termacyl unless otherw se specified

7 Whi ch can EE”@E?S [@nf&rﬁﬁﬁx@h%%f@@hv@v“kﬁ&é’ i lByoonaoM i ¢ e s,

the term i nderRiperdios ynonshidrachlorid@hen nore than one of such substituent
I's possible such substituents may be the sane or different from each

th Co
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W bearing pherl§®mpisng.g- pf SRUFELRY B8rRIBEANES of A atergogenic CBFboﬂ sych as
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particularly pre e enus o oun or mu are those of
the formula (I

' Representative salts of the compounds of formula I which may be used -
Include those made with aclds such as hydrochloric, hydrobromic,
hydroiodic, perchloric, sulfuric, nitric, phosphoric, acstic, propionic, glycolic,
lactic, pyruvie, malonic, succinic, maleic, fumaric, malic, tartaric, citric,
benzoic, cinnamic, mandelic, methanesulfonic, ethanesulfonic,
hydroxyethanesuifonic, benzene-sulfonic, p-toluenesulfonic,
cyclohexanesulfamic, salicyclic, p-aminosalicyclic, 2-phenoxybenzoic, 2-
acetoxybenzoic or a salt made with saccharin. Such salts can be made by
reacting the free base of formula I with the acid and recovering the salt. -

The compounds of formula I may be prepared according to Reaction

Schems 1;
Beaction Scheme 1
. RS
800 P
\’\ 1. R°R®NH base '\/
X(CHZ)/I;' I\ Ar—A  N-(CH )l év -N, R
r.—.
STV G VTR \— an g g
N/
X = Cl, Br Vil - Vi
Vi

_ As shown, the 1,2-, 1,3, and 1,4-disubstituted benzamides or
sulfonamides may be prepared by a sequential reaction with the appropriate
haloalkyl benzoy! halide or haloalkyl benzenesulfonyl halide. The first



[err] wherein R8 and RO are as defined above and R12 and R13 are as
defined as substituents for Ar in fornmula L Preferably R8 and Rl err] are
taken together with the Nto forma saturated ring having 5-8 ring atons
and one of R12 and R13 is Cerr]-Cerr] alkoxy and the other is H The nost
preferred Clerr]-Clerr] al koxy group is i-propoxy or nethoxy. _
Exanpl es of particularly preferred conpounds i ncl ude: 1 -[3-[[4-[2-(1
- Met hyl et hoxy)-phenyl ] -1 -pi perazi nyl ] net hyF] benzoyl ]- piperidi ne succi nate;
Hexahydro-1 -[3-[[4-[2-(1 -nethyl et hoxy)phenyl]-1 -piperazinyl]nethyl]-
benzoyl ] - 1H azepi ne_monohydrochl oride: . .1 -]3- -1 .
, 4- Benzodi oxan- §998?Uﬁaq"-85iv§@}@? irﬁw'%?ﬁe?mﬁ e F%Béﬂr?%'ﬁgn esrotl:vt?ln&r ate
(5:7);  1-[ 3uphas(tetrghydrofaram(TER) with)qooling K9.g.1in the range -78°C to 5°C),
=P perazi nyl | metdayd Es8RM Vb to 164 tRE 'sbRiiBR estbiarMEd & fodfioid reaction of the

haloalkyl functionality. The base present in the reaction (for the removal of

the HX formed) is typically a tertiary amine such as triethyl amine or di-

isopropyl ethyl amine, or it could be a molar excess (at least) of the amine

reactant (e.g. RBRONH). The intermediate haloalkyl benzamide thus formed

could be then taken on directly to the product by reaction with the aryl

piperazine or aryl piperidine, or it could be isolated after an extractive

workup and/or chromatography. If the intermediate was carried on in situ to

the product in THF, heating (30°C-67°C) is generally required for complete

reaction. If the intermediate is isolated and then reacted separately with the

aryl piperazine or aryl piperidine, the optimal solvents are dipolar aprotic

solvents such as dimethylformamide (DMF) or N-methyl-2-pyrrolidinone.

The base used in this latter step could be a tertiary amine or potassium or

sodium carbonate. Using the two-step method (i.e. isolation of the

intermediate), the product could in some cases be obtained pure after

. recrystallization as a salt without resort to chromatography.

1,2- and 1,§-halomethylbenzoyl halides used when m=1 in Reaction
Sheme 1 are commercially-available from Fluka, Carbolabs or Pfaltz and
Bauer, or could be prepared by literature methods or modifications thereof.
(See e.g.: Ger. Offen. 2,835,440, 28 Feb. 1980; and J. Johnson and 1.
Pattison J. Hetero. Chem. 1986, 23, 249). -Halomethyl benzoyl halides
bearing substituents have also been described in the literature, such as in
the methoxy-substituted case cited in R. Quelet et al. Bufl. Soc. Chem.,
France 1969, 1698. The final products are typically chrom'atogr'aphe'd to
achieve purity, and then converted to an acceptable salit form.

The 1,3- or 1,4-disubstituted analogs may be prepared in the same
manner as the derivatives shown above. There are alternative methods for
the preparation of compounds of this type. For example, they may be
synthesized by a palladium-mediated coupling of a bromoary! derivative
with carbon monoxide and piperidine (J. Org. Chem. 1974, 39, 3327) as
shown in Reaction Scheme 2 for a 1,4-disubstituted case.



1-[3-[[4-[2- (1 - Met hyl et hoxy) phenyl ] -1 -pi perazinyl ] met hyl]-benzoyl]-2, 6-

di net hyl pi peri di ne hydrochloride (3:2); and 1-13-[[4-[2-(1
- Met hyl et hoxy) phenyl ] -1 - pi peridinyl)methyl]benzoyl]- piperidine :
nmonohydr ocht ori de. The invention definition of formula I includes

racemat es and individual isomers, e.g. as caused by the presence of a

st ereogeni ¢ carbon such as when a substituent would be 2-butyl. Also within
t he scope of the invention are conmpounds of!@he invention in the form of
hydrat es and ot her sol vate forns Representative salts of the

conpounds of formula | which may be used incI d hoae made wi th acids such
as hydrochloric, hydrobrom c, hydroi o@ﬁ@d—ﬂ&gﬁﬁ#ﬂﬁc— = sul furic, nitric,
phosphoric, acetic, propionic, glycolic, lactic, pyruvic, malonic,

succinic, naleic, fumaric,malic, terffaiNHc, citrig\benzoi c/=aj fhafic,
mandel i ¢, met hanesul f ofifcA et NBnesutfontc= hydvo etNrdﬁé‘S;N
benzene-sul fonic, p-tol uené‘s“ull foni c, myrl ohexanes am c, satfcyclR,

p-am nosal i cyclic, 2,-pheHd¥Wybenzoic, 2- acetoxybenzoic or a salt made with
saccharin. Such sal tg;?an be made by reacting the free base of fornula I
with. the acid and recdveCtisnf*¥¥a salt. The conpounds of formula | may
be prepared according to Bgaction'Scheme 1: X

Reaction Schene 1 [err]

The preparation of the sulfonamide analogues (W = SO, R7 =0, and n
= 0 in I) require preparation of the necessary halomethyl sulfonyl halide by
halogenation of the appropriate toluenesuifony! halides on the benzylic
methyl position with N-bromosuccinimide mediated by benzoyl peroxide.
The halomethyl sulfonyl halides were used in generally the same manner as
for the benzoyl halide case (e.g. see Reaction Scheme 1).

Many aryl piperazines are commercially available from Aldrich
Chemical Company or may be prepared by standard methods known in the
art (for example see G. E. Martin gt al. J. Med. Chem. 1989, 32, 1052).
These piperazines (VIl, A=N) may be obtained according to the following
Reaction Scheme 3 where Ar is as described in connection with formula I
and Z is a leaving group such as halo (e.g. chloro):

ANH, /_/N* —_— 0 '

X1 XII : ' VIIX=N)

In carrying out Reaction Scheme 3, an amine Xl is heated with an
aniline or an aromatic heterocyclic primary amine XI at about 50 to 150°C in
a solvent such as n-butanol with recovery of the piperazine VIl (A=N).

!

Piperazines of formula VII (A=N) where Ar is a formula II moiety are
described as formula (2) in U.S. Patent 4,782,061 published earlier as EPO
185,429 and EPO 190,472 on June 15, 1986 and August 13, 1986,
respectively, which documents are hereby incorporated by reference. Other



As shown, the 1,2-, 1,3, and 1, 4-di substituted benzam des or sul fonanm des

may be prepared by a sequential reaction wth the appropriate hal oal kyl
benzoyl halide or hal oal kyl benzenesul fonyl halide. The first

9 condensation with the requisite amne is conducted in a non-protic

sol vent such as tetrahydrofuran (THF) withlcooling (e.g. in the range
-78[err]C to S[err]C), being careful not to let the solution exothermso as
to avoid reaction of the hal oal ctionaljty, base, present in the
reaction (for PfP@’%’Pﬁﬁ/%‘ImBF“?‘é&WﬂQWHEEﬁ f§g§&57"é’ nymﬁ'age?‘ﬁ ary anine
such as tri et hybseribedeascformila 2SsinERQYI38:280yputidishad Apuit 241 1288 wtichdsa nol ar
excess (at | eagin ,,a,rg\e actant (e.g. Rerr]Rerr]NH). The

i nternedi ate h%ﬁ?ﬁea? nzaé}s é:‘egt hus fornmed could be then taken on
directly to the product by reaction with the aryl piperazine or aryl

pi peridine, or i t ‘b‘wbrﬂemmesmhnb?dd ddrithe preparatiomot compoondsi#3tadd @1

chr omat ogr aphy;, oduct
in THF, heati n err éreerq’r °:Q§étgéﬁe?£ﬁ%“%é%§a%h'%g p%?&
reaction. If t 88%%1-,3 ne pirgricing,used Heﬁ'i‘er@’%@@!l'oﬁé’éar ately with
the aryl piper eampeumfs #15/and Bpeli wasprepared bptherrietised koW uﬂReadid?ml ar
aprotic sol veng as di met hyl f or mam de (DVF) or

N net hyl - 2- pyrro?éﬂl none. The base used in this latter step could be a
tertiary am ne or potassium or sodium carbonate. Using the two-step nethod

(i.e. isolation of the internedi aRehctiohe Sehesmet4could in sone cases be
obt ai ned pure after recrystallization as a salt wthout resort to
chr omat ogr aphy. 1,2- and 1 3- haI onet hyl benzoyl %used when el
in Reaction Sheng BHC omrer (/all ble fro r bol abs or
Pfaltz and Bauer coul-el—lee r r hods
nodi fi cations th (See e. ~ Cﬂfen 2, 835,440, 328 Felycold80; and
J. Johnson and 1. NCOzEt
Xm XV
Hz Pd/C, HC1
OiPr
1.NaOH O
> DMSO
- NHHCI NCO,Et
2. HCl
XV

The piperazine utilized for the synthesis of compounds #78-80 was-
synthesized as shown in Reaction Scheme 5.



Pattison J. Hetero. Chem 1986, 23, 249). Hal onet hyl benzoyl halides
beari ng substituents have al so been described in the literature, such as in

.the met hoxy-substituted case cited in R Quelet et al. Bull. Soc. Chem,
France 1969, 1698. The final products are typically chromatographed to
achieve purity, and then converted to an acceptable salt form The

1,3- or 1,4-disubstituted anal ogs may be prepared in the sanme manner as the
derivatives shown above. There are alternative nethods for the preparation

of compounds of this type. For exanple, they may be synthesized by a

pal | adi um nedi at ed coupling of a bronoaryl derivative with carbon nonoxide

and piperidine (J. Og. Chem 1974, 39, 33217? as shown in Reaction Schene 2
for a 1,4-disubstituted case. . 1

0 ' Reacti gn S(]:he err] The '
preparation of the sul fonam de anal m&wfa err] =0, and n =0 in

) require preparation of the necessary hal onethyl sulfonyl halide by
hal ogenati on of the appropriate t@Huenesul fonyl halides onoiehe benzylic

met hyl position with N-bronos fA\ni m de nedi ated by be | per oxi de.
F NO, F NO,
XVIII ' XIX
OiPr OiPr
F N _lNH ~+—er———  F NH,
-/
XXI XX

The plperazmes required to prepare 2-fluoropiperazinyl compounds #9
and 10 were prepared by nucleophilic displacement of 1,2-difluorobenzene
with the requisite piperazine such as in reaction of 2,5-dimethylpiperazine
with 1,2-difluorobenzene in the presence of sodium amide.

Alternatlvely, certain compounds of the invention can be prepared by
the method shown in Reaction Scheme 6.’



The hal onet hyl sul fonyl halides were used in generally the same manner as
for the benzoyl halide case (e.g. see Reaction Schene 1). + Many aryl

pi perazines are conmercially available from Al drich Chem cal Conpany or may
be prepared by standard nethods known in the art (for exanple see G E
Martin et al. J. Med. Chem 1989, 32, 10543 These piperazines (VII, A=N)
may be obtai ned according to the foll ow ng Reaction Schene 3 where Ar is as
described in connection with fornula | and Z is a | eaving group such as
hal o (e.g. -chloro): fon Bdbn Schene 3 [err]

In carrying out Reaction Schenme 3, an amine Xl|I is heated wth an aniline
or an aromatic heterocyclic primary amne Xl at abq 50 toﬁlSO[err]C ina
sol vent such as n-butanot~w th recovery of the gi éjr.%},.j, VA (A=N) .

Pi per azi nes of formiraAVi | NHA—N}( ERR)ATX) S a‘?o?@_ﬁ {lfH i r
described as fornmula (2Y+n U S dgéﬁeﬁ)t A,)I782, 061 published e
185, 429 and EPO 190, 472ygn June 15,XX886 and August ;& %986 r
whi ch docunents are hereby incorporated by r ef er encEXIBy ¥ & halo

pectively,

11 pi perazines -of formula VI (A=N) where Ar is a fornula Il noiety are
//\ o | / @
Ar-A  MCHCH A, o0 . Ar-A  N{(CHp); N O
R ~[|\/3—c ~ 1<
Z N-R®& Z N-R®
XXV _RQ/ XXIV e’

—\ .0 .
A=A N-(CHnf” DI R
s o

XXVI

Aryl piperazines VIl (A=N) can be condensed with compounds XXIl in

which Y represents a leaving group suitable for a diplacement reaction (e.g.

~ halogen, p-toluenesulfonéte, trifluoromethanesulfonate) to give compounds
XXIll. This deplacement reaction is typically carried out in a dipolar aprotic
solvent such as DMSO or DMF, using sodium carbonate, potassium -
carbonate, or a tertiary amine [e.g. triethylamine or di(isopropyl)ethylamine]
as the base, generally with heating (30-80°C for 2h to 4d). The resulting
ketone (XXIIi) can be converted to amide XXIV by the aminocarbonylation
reaction described for Reaction Scheme 2. Reduction of the 'carbonyl group
of XXIV by the use of sodium borchydride in alcoholic solvents (EtOH,
iPrOH) at room temperature (2-30h) can gave alcohol XXV. Further
reduction of XXV by the method of catalytic hydrogenation (H2,
palladium/carbon) in alcoholic solvents (e.g. EtOH), in the presence of
added mineral acid (e.g. HCI) to facilitate the reaction, can afford
compounds XXVI. '



described as fornula 29 in EPO 138, 280 published April 24, 1985 which is

I ncor porated by reference. _ The piperazine enployed for the preparation
of conpounds #30 and 31 in Table 2 was prepared by the nethod of |. van
Wngaarden et al. (J. Med. Chem 1988, 31, 1934). The piperidine used in
the preparation of conpounds #15 and 38-41 was prepared by the nethod shown
I n Reaction Schene 4. Reaction Schenme 4 [err]

The piperazine utilized for the synthesis of4conpounds #78-80 was

synt hesi zed as shown in Reaction Schene 5.

-Compounds of the invention can also be prepared by the chemistry
shown in Reaction Scheme 7.

BEACTION SCHEME 7
R ' R Z
/7 A I~ /G;—-CN
Ar-A_ NH RO CN ™ CH
S ' 7/ R
l I R
R? -0 | R?

VII XxXvirr XXVIII

R1 AN / 1
/I G-G-N Z 2 CoH
N i 9 A
n-K_ N-cH o R Ar-.t\_ n- CH
l'/ R3 |

XXX XXIX

l

- Carbonyl compound XXVl is reacted with compounds Vil in a
reductive amination reaction to give compounds XXVIit. This reaction can
be carried out using sodium borohydride in titanlum isopropoxide. It can.

- also be conducted by forming an Imine from VIl and XXVII and then
reducing it catalytically with hydrogen in the presence of a noble metal
catalyst (e.g. palladium or platinum). Hydrolysis of the nitrile functionality of
XXVl to give XXIX is carried out in the presence of sodium hydroxide or
potassium hydroxide. usually at reflux in an alcoholic solvent. Compound
XXIX Is then combined with R8BRENH to form amide XXX, using one of the
standard reactions to accomplish this transformation such as the use of
dicyclohexylcarbodilmide or carbonyl diimidazole.

The antipsychotic activity of the compounds of the invention may be
determined by the Block of Conditioned Avoldance Responding (Rat) test
(CAR), references being Cook, L. and E. Weidley In Ann. N.Y. Acad. Sci.,
1957, 6, 740-752, and Davidson, A.B. and E. Weidley in Life Sci.,, 19786,
18, 1279-1284. This test was performed for compounds disclosed in this

~ invention, and the data are listed In Tables 1-5. A reading of -20% In the
CAR test was generally taken to represent a minimum value for a compound
to be designated as active at a given doss. In addition the affinity of the



12 _ _ Reaction Schene 5 [err] The
pi perazines required to prepare 2-fluoropiperazinyl conpounds #9 and 10
were prepared by nucl eophilic displacenment of 1, 2-di f | uor obenzene with the
requi site -pi perazine such as in reaction of 2,5-dinmethyl piperazine with

1, 2-di fl uor obenzene in the presence of sodium anmi de. Al ternatively,
certal n conpounds of the invention can be %repared by the nethod shown in
Reacti on Schene 6. 13

compounds for several receptors found in the central nervous system was
evaluated; the affinity for the D-2 (dopamine-2) receptors is also listed in
Tables 1-5. As modulation of this receptor is generally recognized to be
beneficial in the treatment of schizophrenia (G. P. Reynolds Trends
Pharmacol. Sci. 1992, 13, 116), affinity for this receptor indicates potential
utility for the compounds. A D-2 affinity of 1000 nM or less has been taken
as predictive of antipsychotic activity. As a class, the compounds of the
present invention also display a remarkably low cataleptogenic response in
rats. The catalepsy test is taken to evaluate the liability of anti-psychotics to
produce extra-pyramidal side effects. Representative data for several of the
preferred compounds at a single dose are given in Table 6. The only
compounds which to date have not exhibited potential antipsychotic activity
in either of the screens in which they have been tested are compounds #8,
20, 24, 27, 36, 37, 47, 48, 65 and 87. Of these, only compounds #8, 20, 24,
47 and 48 have not exhibited activity in any of the other non-antipsychotic
screens in which they have been tested to date.

Compounds #53 and 54 have been found to be particularly potent
inhibitors of apomorphine-induced emesis in the dog, and those data are
shown in Table 7- This latter test is used in the preclinical evaluation of |
antipsychotics, and it also implies that the compounds could be used
clinically for the treatment of emesis.

Certain of the compounds of the present invention also have been
demonstrated to be useful in the treatment of constipation and in the
treatment of diarrhea and/or irritable bowel syndrome as shown in Table 8.
The test used to determine this activity is a Rat Glass Bead Test, described

below.

Compounds #37 and 87 were also evaluated in the fully recovered,
unanesthetized, unrestrained spontaneously hypertensive rats (SHR model)
which is described hereinafter. They were deemed to be active because at
doses of 30 mg/kg p.o. they caused a drop.in the mean arterial pressure.
For compound #37 the drop was 26 mm of mercury with an onsetof 0.5 h
and a duration of 3.5 h. For compound no. 87 the drop was 37 mm of
mercury with an onset of 0.25 h and a duration of 5.75 h.



Reacti on Schene 6 [err] :
Aryl piperazines VII (A=N) can be condensed with conpounds XXII in which Y

represents a | eaving group suitable for a diplacenment reaction (e.g.

hal ogen, p-tol uenesul fonate, trlfluoronfthanesulfonate) to gi ve conpounds
XXII'l. This deplacenent reaction is typ aIIy carried out in a dipolar
aprotic solvent such as DMBO or DMF, using sodium carbonate, potassium

carbonate, or
di (1 sopropyl )Er+¥ ArreET FHe— 1 SRONAINE {BALL t h heating (30- 80[err]C
for 2h to 4d). The resultlng ketone (XXIII) can be converted to am de XXI'V

by the am nocar b‘)(cbfaﬁéthémﬁﬁ?@ﬁérhﬁm%‘ﬁ%‘e’ré Db Wit ASIUnB atteRiISER 2-

Reduction of the on (9
booths, both from apden Instruments Ltd., were used in this test. The test
chamber (8 H x 80-3/8" W x 9" D) is constructed of aluminum and plexiglass
with floor grid bars of stainless-steel (1/8” O.D.) spaced 9/16” apart. A
stainless-steel operation level 1-1/2” wide projects 3/4" into the chamber and
is positioned 2-2/8" above the grid floor. The shock stimulus is delivered via
the grid floor by a Coulbourn Instruments solid state module. The

parameters of the test and the collection of data are controlled automatically.

Training: Male, Fischer 344 rats obtained from Charles River (Kingston,

NY} weighing more than 200 g, are individually housec with' chow and. water
provided ad libitum. The rats are trained for two weeks to approach criterion

-levels in the.avoidance test (90% avoidance rate). One-hour training
sessions are run at about the same time each day for four or five days a
week. -The training session consists of 120 trials, with the conditioned stimuli
presented every 30 sec. A trial begins with presentation of the conditioned
stimuli (a light and a tone). If the rat responds by depressing the operant
lever during the 15-second presentation of the conditioned stimuli, the trial is
terminated and the animal is credited with a CAR. Failure to respond during

~ the conditioned stimuli causes the presentation of the unconditioned

stimulus (UCS), a 0.7 mA shock which is accompanied by a Iight and tone
for five seconds. If the rat depressed the lever within the ten-second period,
the shock and trial are terminated and an escape response recorded. If the

" "rat fails to depress the lever during the UCS (shock], the trial is terminated
after ten seconds of shock and the absence of a response is scored as a
failure to escape. Intertrial level presses have no effect. If a rat performs at
the 90% CAR level for two weeks, it is then run twice a week on the test

. schedule (see below) until baseline performance stabilized. Before any
drug is administered, two weeks of CAR at a rate of 90% or better is

required.

Determination of EDsq Value

Trained rats are run in a one-hour session on two consecutive days at
the same time and in the same test chamber each day. The sessions consist
of 60 trials, one every minute. The conditioned stimuli are presented for 15



of XXI'V by the use of sodium borohydride in alcoholic solvents (EtCH,

i PrOH) at roomtenperature (2-30h) can gave al cohol XXV. Further reduction
of XXV by the nethod of catalytic hydrogenation (Herr], palladiun carbon)
in alcoholic solvents (e.g. EtOH), in the presence of added m neral acid
(e.g. HCl) to facilitate the reaction, cafd/afford corrpounds XXVI .

14 Conmpounds of the I nvention can al so be prepared by the chem stry
shown in Reaction Schene rd%r?ga
[err] sec (maxrmum) and the unconditioned stimuli five sec (maxumu ).

1, a vehicle solution is administered to the rats at a time preceding the trial
run corresponding to the pretreatment time for the test compound. The route
of administration and the volume of vehicle are also matched to that of the
test compound. Only animals that exhibited greater than 90% CAR on Day 1
are given the test compound on Day 2.

Statistical Computations: EDsg values (that dose required to reduce
the mean number of CARS to 50% of the control mean) are determined in
the following manner. The percent change in CAR on the drug treatment
day compared to vehicle pretreatment day is the key measure. The percent
change (% change) in CAR is determined using the following formula:

% change CAR = ((% CAR for Day 2/% CAR for Day 1) x 100)-100

A negative number indicates a blockade of CAR, whereas a positive
number would indicate increased CAR. The test results are reported as the
mean % change for the group of rats. Failure to escape, a measure of the
general sedative potential of the compound, was calculated for each animal
as follows: '

% Failures = # of Failures to Escapef/# of trials

The % failures, viz., loss of escape, is also reported as a group mean.
Failures to escape are monitored closely and a session is terminated if ten
failures occurred. EDsg values and 95% confidence fimits are calculated
using linear regression analysis. The resuits of the CAR tests are shown in

Tables I-5.

In the Tables and formulas therein, OiPr is isopropoxy, Me is methyt,
MeO is methoxy, Etis ethyl, Ph is phenyl, n-Bu is normal butyl, ¢cCeH11 is
cyclohexyl, BOC is t-butyloxycarbonyl, Ac is acetyl, and NT is not tested in
that partcular test. The escape loss numbers are shown at CAR 5 mg/kg
unless otherwise noted. Where the Salt Form column is filled in with a
_hyphen, this indicates that the compound was evaluated as the free base.
Where the M.p. column is filled in with a hyphen, this indicates that the
compound was an oil at room temperature.



Car bonyl conmpound XXVI1 is reacted with conpounds VIl in a reductive

am nation reaction to give conpounds XXVIII1. This reaction can be carried
out using sodi um borohydride In titaniumIlsopropoxide. It can al so be
conducted by formng an imne fromVIl and XXVII and then reducing it
catalytically with hydrogen in the presence of a noble netal catalyst (e.g.
pal I adi-um or platinun. Hydrolysis of §Be nitrile functionality of XXVI|I
to give XXIXis carried out in the presence of sodi um hydroxi de or
potaSS|un1hydrOX|de_ usually at reflux in an al coholic solvent. Conpound
XXI X i s t herBeoeplortaRAIRQASSERRONH t o f or m ami de XXX, using one of the
standard reactions to acconplish this transformation such as the use of di

| ohexyl car b h
i vity of 't he Thedsanie BRRREN bl Tl ok Eds &aﬁedre?n&ﬁz@%wﬁﬁé B ook
of Condi ti oreeBz fadtiamisyaamtesemabmambranes) Pt'@ﬂfe q fram) malee Vst - bei ng
%de L. andpe DYGssH yeé/m IB éia. PN rac?(fon/i\ﬁﬂﬁ'thesghatuni,%ah é7hd3H-0 75_2rh anfl t
VI ason, | 'S es
was perfor @'WG?"%%S%‘E@%‘i“% @9&% ﬁﬁﬁ ?ﬂqi 'ﬁ'ﬁ\/ﬁ?{aﬂ%ﬁg' %1%%?%8‘ data are
listed in Taletermidant5 Inokbatianwag i mipotassiumephosphate dufferior ¢émainal | y
taken to repyggeat éﬁxgg}g 6lti'dﬁs cﬁicod?ﬁﬂ? BSnét&htB& 789sbfapgd ed as
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active at a glven Ithﬂ

1 5  conpodiding, And4hg (f%rp‘i%? ‘?J‘ﬁ'hﬂrq% ‘i’/?fé @é}]eplg{for nervous system

was eval uat edjopehidokdrid 82 M farrclodapire.2 (dopami ne-2) receptors is also
listed in Tables 1-5. As nodul ation of this receptor is generally

recogni zed to be beneficial in the treatnment of schi zoi)hrenl a (G P
Reynol ds Tr endsThgaieeiem thisgssay wese analyzed By calguialing ihe P‘HFe'Ethl s receptor
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t he conpoun
analysis of concentration-inhibition: curves.

i Testin R

The catalepsy test was performed as described in Clineschmidt, B. V.;
McKenry, M. A.; Papp;- N. L.; Pflueger, A. B.; Stone, C. A.; Totaro, J. A.; _
Williams, M. J. Pharm. Exp. Therap. 1979, 208, 406-476. The forepaws of
male, Sprague-Dawley rats obtained from Charles River (170-240 g) were
gently placed on-a black cork (3.5 cm high) and the time until the forepaw
was removed was recorded. Each rat was given three trials with a maximum
time of 60 sec on the cork. The sum of the three trials was taken as the score
for each rat. Percent catalepsy was defined as the percent of 180 sec
{maximum time) that a rat permitted its forepaw to rest on the cork.
Pretreatment times of 60 min and 240 min were used on a routine basis. In
each test session, two control groups were used; animals treated with saline
(or vehicle) served as a negative control and animals treated with
haloperidol were a positive control. The dose-response relationship for a
compound was determined at the time of maximum catalepsy (60 or 240
min). The resuits of this test are shown in Table 6.

Block of Apomorphine-in Emesis In D

This procedure was modified from that described in Janssen, P. A. J.;
Niemegeers, C. J. E.; Schellekens, K. Arzn.-Forch. 1965, 15, 1196-1206.



present invention also display a remarkably | ow catal eptogenic response in
rats. The catal epsy test is taken to evaluate the liability of
anti-psychotics to produce extra-pyram dal side effects. Representative
data for several of the preferred conpounds at a single dose are given in
Tabl e 6. The only conpounds which to date have not exhibited potenti al

anti psychotic activity in either of the screens in which they have been
tested are conpounds #8, 20, 24, 27, 36, 37, 47, 48, 65 and 87. O these,
only conpounds #8, 20, 24, 47 and 48 hqge not exhibited activity in any of
t he ot her non-antipsychotic screens in which they have been tested to date.
Conmpounds #53 and 54 have been found to be particularly potent inhibitors

of - apomor phi figs bR RSAted Wth!d'estl @8se 8NShdMepRiIe! & grogenn in Tabl e
7: This latter {est |§ usg Jn the 1pr clinical va{)]u t.i O ?f .

ant i psychot i elehing, angihe,lectvanesial fest comeouRdiERIRAING thitt retghings o g
clinically fisdetdmmirtedeathiseffectiveosss jssnormally a comsequenass oftdepagimgounds of

the present idfy -érﬁgn?ém%ge'ay@.m@%ﬂ@g@,rﬁu&.aiqgfetsvci&m.sqbvb, by the
tipnand'in th irritable

treat ment of_ const.l e jreatnent of di.arrhea and/or
bowel syndr o%ﬁ%?@ﬁom"ﬁ‘ﬂs i 1)d eg;weé]%fefggg?orﬁgﬁa#a%dbggpm {z?é{"f'.gri s
activity is butRey wemsalloBeddreEeadcess ¢s evaitdre ddiloewing one of se@ergbounds #37 and
87 were als ' ] i dnest rai ned
spont aneousﬁi{sﬁe%tgir%bggé\b@“?ﬁ?é%ﬁ%&f ?m?'ggﬁ seﬁ%'.“g ||s E'E’E%F.Zg@é ] ernei nafter.
They were deﬂ!ﬁ’e%etf@"li@f&_éﬁt‘?@%@@&%@"éﬁd dingsthgrfoliqwing 2RJnip Rericdhey caused
af drop in th@etlswmm Atitig sﬁﬁgﬂam eerié’smndmound;néaﬁ onhestihgopll was 26 mm
of nmercury Q ' 5 ound no.
87 the. dr op e vEFe Ml Eoat sty satBitordte Ik EhiRthatiacke o bpolofiERY O O
5.75 h. HCI was administered. All of the saline-pretreated animals retghed. During

the course of the study; each dog was tested between 5 and 11 times with 2-

21.days betv.een testing. Data were analyzed to determine the ED5g dose

for blocking apomorphine HCl-induced emesis. The dose calculated to

block retching in 50% of the animals and the 95% confidence limits were

determined with PROBIT analysis. The results of this test are shown in Table
7.

Rat Glass Bead T

The rat glass bead test is used to evaluate the action of compounds on
propulsive motility of the distal colon. Male Charles-River rats weighing 50-
90 grams are fasted for at least 18 hours in individual cages with water
"provided. Groups of rats are then dosed by the indicated route at the
appropriate pretreatment time. A 4 mm glass bead is then inserted 3.5 cm
into the distal colon through the anus using a 4 mm diameter glass rod. Rats
are then placed in open top glass jars and observed for 60 minutes. The
time for expulsion of the bead is noted for each rat. Rats not expelling the
bead after 60 minutes are necropsied and the presence of the bead in the
colon confirmed. Expiration times of 0-15 min signify potential use in the
treatment of constipation. Values of 40-60 min suggest utility in the
treatment of diarrhea. Values of 16-39 are taken to show inactivity in this
test. Data are presented as mean expulsion times and standard error of the

"means if Table 8. Statistical analysis is done using one way analysis of
variance and Fisher's LSD comparison. A probability of less than 0.05 is
considered to be statistically significant.



Bl ock of Conditioned Avoi dance Respondi ng (Rat) Appar at us: Rat
operant chanbers, housed within sound attenuated booths, both fron1capden
Instrunents Ltd., were used in this test. The test chanber (8" H x 90-3/8"
Wx 9" D) is constructed of alum numand plexiglass wth floor grid bars
of stainless-steel (1/8" O. D.) spaced 916" apart. A stainless-steel
operation level 1-1/2" wide projects 3/4" into the chanber and is
positioned 2-2/8" above t he grld fl oor. The shock stinmulus is delivered via
the grid fl o8pobig ] eiRatfFogt $SHBA) i d state nodul e. The

paranmeters of the test and the coIIectlon of data are controlled
automatically. Tr ai ni_ng: | e, Fischer -344 rats obtained from .

Charl es River (Kdnaig 3501¢op Q/\ﬁﬁaﬁrﬁﬁ N‘%H@)Fﬁﬁ]\ Tagonig FagPe i ndi vi dual | y
housed w t h GeemastownylibwrYork amyprépdretifor idirettuneasurement of atetial r ai ned for

Lo, weeks  OpARGIARRRLH h i Mlual GUBESaAd el SRGERARS! (90%

avoi dance ra ons are ru out the sane tine

each day f orintigafters! infusjen tp.gasuge C@I@@t@f patancyy &3ais atp perguttesha ¥layi st s of
120 trials, pbétopdratvecraovédry pefiod td amw Iconmeﬂé Fo4torhtion Of galb@arec. A trial

begi ns v (h By SRAmARt b Boioht S e HsSBRe 16 Vel orsivd Ieimedl I 57 ccont
pr esent at i ongrolps (R=3fgnoup). iDsugsiats mmtqrmﬂy sispanded|in i1% methyidelialpsel and t he -
ani mal is- Cr@‘éﬂléléﬁn Igﬁ\}énaor%‘% Eﬂa{qg ephfantdlaRoare éiﬁ'(dlékgcoﬁtfﬁﬁo di t i oned

stimuli caus ge esent at’i on gcondl tione

n@ a 0.7
mA shock whi ‘i’f"l §n‘|"§85tﬁ?"%d@ Gk é%’(&@%qee"e% 15 mig Hs "If the
rat depr esse2 htame ther houry thiought2dch after destrgdimendentd, take biursddock and tri al

Gonr boe L o CHangBe R of ARG i Hﬁﬁ“f"?& 2 H dméQfursd Blvedor 0
t en- seconds @AC e’&ﬁﬂ‘@fHGt ﬁ%thio§e§f@6}@§ as a failure
to escape. |sneuirémtagontrovgrioup)r &:scesthbem@rme stahdaid bdtivean-sabjegter f or ms  at

Schedul e (Scuiaiat abgl s Stieun) or plotalleselle bhteied iRl 0° 0"

drug is adnibpmefasheart ratgodifieranses fromgongurrgnt eardrobof greadesthasctd @m i s
required.  dieh&@tdiyd 2opth (ZBEM)dre cVakuuéﬁed drug rel'ﬁfe'ﬁ é&duy appsgire run in
a one-hour session.on two cgagifutlve éﬁ/ ?@f%‘% ime and in the sanme
test chanber® atipq are ed fropsany,priferp g 'etVPFQI'an'@HE' every ninute.
The condi ti olifetescd that meatsghesecertatiad for 15

To prepare the pharmaceutical compositions of this invention, one or
more compounds or salts thereof of the invention, as the active ingredient, is
intimately admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which catrier may take a wide

‘variety of forms depending on the form of preparation desired for
administration, e.g., oral or parenteral. In preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may be employed.
Thus for liquid oral preparations, such as for example, suspensions, elixirs
and solutions, suitable carriers and additives include water, glycols, oils,
alcohols, flavoring agents, preservatives, coloring agents and the like; for
solid oral preparations such as, for example, powders, capsules and tablets,
suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or
enteric coated by standard techniques. - For parenterals, the carrier will



17 sec (maxi mum) and the unconditioned stimuli five sec (maximum. On
Day 1, a vehicle solution is admnistered to the rats at a tinme preceding
the trial run corresponding to the pretreatnent tine for the test conpound.
The route of adm nistration and the volunme of vehicle are also matched to
that of the test conpound. Only animals that exhibited greater than 90% CAR
on Day 1 are given the test conpound omp{ay 2. Statistical

Comput ations: EDerr] values (that dose required to reduce the nmean nunber
of CARS to 50% of the control nean) are determned in the foll ow ng manner.

Thet perfenttqfsaan;ecarﬁ e tenletwiter] thisudh GREMRAYG iedi’étﬁsh qanaﬁegrﬁde; ﬁ:rvehl cl EA o
pre reat nen erce g in

is determ nec?q'aqsﬁg sﬁjﬁg a%%\{ﬁ“gﬁngﬁgbﬁ-m ﬁéBreservndtnoﬁ/b @%g$ .@@8& ((% CAR for
Day 21% CAR flejeciBble suspengiong meycalso be prepafegammcmgmappmna@t es a

bl ockade of %&ddﬂiﬁérﬁa@s%eﬁeiﬁgtdg\éﬁtm% ﬁkﬁ% bé%hﬁﬂé d. ”nieeased CAR.

The test results are reported.as roup of rats.
Foi T ure t o obaTBACaIthaLmRDSHonSTeiB N arefe@%?mameérﬂq%apemtt he
conpound, wa®.g atabldtatapsulep powdet, injedtion| twspcbmfumm the like, fromfabdutir es = #

of Failures 59 5%680£140 H\? 6frthé‘b§tlve| redﬂ?@ h‘é’it?e'? unﬁ'd%sagéé’ss of

escape, is alea e or | group s to escape are nonitored
closely and &a¥Re B‘lﬂ’q}@ term nat ed if ten fal I ures occurred. ED[err]
val ues and 95% confidence limts are cal cul ated using |inear regression

analysis. The reguhbao8liid (6 56 8n Bhfipsychbic S9N e boliitLfds bt this
invention may be administered in an amount of from about 0.5 to 5 mg/kg
per day, and more preferably 1-3 mg/kg per day. The dosages, however
may be varied depending upon the requirements of the patient, the severity
of the condition being treated, and the compo’und'being employed.
Determination of optimum dosages for a particular situation is within the skill
of the art.

The following Examples illustrate the present invention, but are not
deemed to be limiting. Examples 1, 6, and 10-19 describe the preparation of
specific compounds Tisted in the Tables which follow the Examples, whereas
the other Examples describe the preparation of intermediates described in
the reaction schemes.

SPECIFIC EXAMPLES:

EXAMPLE

ﬁmommd_e_(u (CP #53)

A solution of 3-(chloromethyl)benzoyl chioride (6 mL, 42.3 mmol) in 70
mL of THF was treated with diisopropylethylamine (33.1 mL, 0.19 mol). This
solution was cooled in an acetone/dry ice bath and treated with piperidine
(4.18 mL, 42.3 mmol) over a period of 2 min. After 5 min, the ice bath was
removed, and the solution was allowed to warm to ambient temperature.
After a total of 1 h, N-(2-isopropoxyphenyl)piperazine fumarate (14.45 g, 43
mmol) was added. The solution was stirred at ambient temperature
overnight, and then at reflux for 7 h. The solution was allowed to cool to
ambient temperature, then treated with water and methylene chioride. The



In the Tables and formulas therein, O Pr is isopropoxy, Me'is nethyl, MO
Is nmethoxy, Et is ethyl, Ph is phenyl, n-Bu is normal butyl, cCerr]Herr]
is cyclohexyl, BOC is t-butyl oxycarbonyl, Ac is acetyl, and NI is not

tested in_that partcular test. The escape I%ss nunbers are shown at CAR 5
ng/ kg unl ess ot herw se noted. Were the Sal2t Formcolum is filled in with
a hyphen, this indicates that the conpound was eval uated as the free base.

Were the Mp. cobigahiciisyel Wak $hfa, khed (Y80S and firérob Fré Hréiduct hak t he
conpound was an ol _at ro mtep&erature. ) . . .
18  Receptor Bi neHifigd gasllica gel (EtOAghexznea Sidldispoiyad RillPH draatad yith)¢
conpounds was detencenteated BiCh{paa2/3mL), aad then tfityated with @t ethenbThees)

pr epared from nal ' . g i on
fromthe striat um'%%?l}ge"%?gja% %@@i@ér@ﬁ‘?ﬁ?ﬁ@%ﬁg@ﬁﬁ g’%?gnﬂ %H#%S nM
and 1 nM hal oper i W@jte wc&nunaﬁf%&?@?%?-mma H NMR dq 682Gla suppestediheg  miv

pot assi um phosphadsgignetifstructb. 45 nmin at 37[err] C. Under these conditions,
specific binding constituted 75% of total binding, and the Klerr] val ues
for some known drugs were: 0.37 nMfor hal operidol and 82 nM for cl ozapine.

The data from this aEleaenialAnalysis: Caloulated fos CapltizaNaQp -1 15EIGEC c6MS7; H,
i nhi bition of they pi-ndigyd. ef 141, trdundat esh. 77; #0700; Ry sFigv el 1g@rcent rati ons

of the test conpound. 'Kl err| val ues,. where gi'ven, were obtained fromthe
| ogit anal ysis of concentration-inhibition curves. Catalepsy Test in Rats
Compound #2-16, 18-23, 25-27, 29-44, 46-65, 68-72, 74-85, 87-96,

and 98 were prepared by the use of the general method described for
Example 1 or slight alterations of it, with the necessary modifications in the
choice of the initial amine starting material, {3-chloromethyl)benzoyl
chioride, and aryl piperazine or aryl piperidine. Specifically, compound #2
was prepared by replacing piperidine with a mixture of cis and trans 2,5-
dimethylpyrrolidine. The synthesis for compound #3 involved replacing N-
(2-isopropoxyphenyl)piperazine (IPP) with N-(2-cyanophenyl)piperazine,
and piperidine with cis-2,6-dimethyipiperidine. Compound #4 required a
mixture of cis and trans (hexahydro)indoline instead of piperidine. The
preparation of tompound #5 used indofine instead of piperidine.
Compound #6 required N-(2-pyrimidinyl)phenylpiperazine instead of {PP, 2-
methoxy-5-(chloromethyl)benzoyl chloride instead of (3-
chloromethyl)benzoyi chloride, and cis-2,6-dimethylpiperidine instead of
piperidine. Corhpound #7 employed 2-nitro-5-(chloromethyl)benzoyl
chloride instead of (3-chloromethyl)benzoyl chioride. Compound #8
employed N-(phenyl)-2-methylpiperazine in the place of IPP. The |
preparation of compounds #8-11 used N-(2-fluorophenyl)-2-

. methylpiperazine, N-(2-fluorophenyl)-cis-2,5-dimethyipiperazine, and N-(2-
pyrimidinyl)piperazine, respectively, in the place of IPP and cis-2,6-
dimethylpiperidine in the place of piperidine. The synthesis of compounds
#12 and 13 used 2,2,6,6-(tetramethyl)piperidine and (S)-2-
(benzyloxycarbonyl)pyrrolidine, respectively, instead of piperidine.
Compound #14 employed N-(3,4-dichlorophenyl)piperazine instead of IPP
and cis-2,6-dimethylpiperidine instead of piperidine. The preparation of

' compound #15 used 4-[2-(isopropoxy)phenyl]piperidine (XVHl) instead of
1PP, 2-methoxy-5-(chloromethyl)benzoyl chioride instead of (3-
chloromethyl)benzoyl chioride, and cis-2,6-dimethylpiperidine instead of



The catal epsy test was performed as described in Cineschmdt, B. V.;
McKenry, M A.; Papp; N L.; Pflueger, A B.; Stone, C. A; Totaro, J. A;
WIlliams, M J. Pharm Exp. Therap. 1979, 208, 406-476. The forepaws of

mal e, Sprague-Dawl ey rats obtained from Charles R ver (170-240 g) were
gently placed on a black cork (3.5 cm high) -and the tine until the forepaw
was renoved was recorded.  Each rat was2@ ven three trials with a maxi num
time of. 60 sec on the cork. The sumof the three trials was taken as the
score for each rat. Percent catal epsy was defined as the percent of 180 sec

(maxi mum t i npipexidiae. £qmpoynst #16 fequireds(S)@-thydroxymetiadipysrlidine cor k.
Pr et r eat nent inkiedEof Piptidin®. rcmﬁoaﬂ@#urgr}eq@féa Nged on a routine basis. In
e

each test sess] . l. : ' . ith -

Sl ine Cor - vERUenYERHS inbeBd T 1B dnt 2 Rrodt i ARIerbE heiEalL o " 1
hal operi dol aiiRerigding sThe synthesis ohcomppund #38 empleyass?: rel ati onship for a
ey bl 1o CAsRbRENGEHdMe fnsfhald STRIRSIIK THEHERAERON bt EOp@lind40 1)
Aponor phi n_e-%ﬁ%%ﬁ”éﬁé’é’f‘g“‘ﬁﬂﬁ&&%@‘"e_m%?.BE‘:BE é‘gﬁﬁé‘%\@?ﬁodi fied from

t hat descri bbydionymeathyhpyrrolidinedn the pladecofepipendine.CThg sy@hesiSaoliel | ekens, K.
Ar zn. - For ch. - RSP

6" The aroriound i reliired §iuse of 2 (ronmenersiine et <o

a .
produce r et JHPSfing ,Fompoupd # t“l’%ﬁl&tée%’-e usipgiN-t&mpound i n bl ocki ng t hat
retching is filetephengpipertaine iasteadtof VRRe Cormpourat #28 Was preprred gsimgece  of

Jonam 05, “SORIEHABIIBIRIEHNS in o lace A B fionfy e ikt B 21>
bef or e t est iRiReridine.” Compound #26 was prepared using 2-

(hydroxymethyl)pyrrolidine in place of piperidine. Compound #27 was

synthesized with N-[2-[MeCH(OH)CH20]Ph]piperazine in the place of

piperidine. Compound #29 was prepared by replacing (3-

chloromethyl)benzoyl chloride with 2-methoxy-5-(chloromethyl)benzoyl

chloride. Compound #30 required the use of 7-(N-piperazinyl)benzofuran

~ instead of IPP. Compound #31 required the use of 7-(N-
piperazinyl)benzofuran and homopiperidine instead of IPP ‘and piperidine.
Compound #32 used-3-(N-piperazinyl)benzothiazole instead of IPP. The
preparation of compound #33 entailed the use of 5-(N-
piperazinyl)benzodioxane instead of IPP. The synthesis of compound #34
required the use of 5-(N-piperazinyl)benzodioxane instead of IPP and
homopiperidine instead of piperidine. Compound #35 was synthesized with
.1-(N-piperazinyl)naphthalene instead of IPP. Compound #36 required N-
[3,4-(methylenedioxy)phenyl]piperazine instead of IPP. The preparation of
compound #37 used 2-(N-piperazinyl)pyrimidine instead of IPP. Compound
#38 required the use of XVIl instead of IPP. Compound #39 required the
use of XVIl instead of IPP and homopiperidine instead of piperidine.
Compound #40 required the use of XVl instead of IPP and cis-2,6-

- dimethylpiperidine instead of piperidine. Compound #41 required the use of
XVl instead of IPP and morpholine instead of piperidine. Compound #42
required the use of 4-carbethoxypiperidine instead of piperidine.

Compound #43 required the use of N-(methyl)phenethylamine instead of
piperidine. Compound #45 required the use of 1,4-dioxa-8-
azaspiro[4.5]decane instead of piperidine. Compound #46 required the use
of N-(2,5-dimethoxyphenyl)piperazine instead of IPP. Compound #47
required the use of N-(2,5-dimethoxyphenyl) piperazine instead of IPP, and



but they were allowed free access to water. Followi ng one of several
pretreatnents, a-challenge dose of 1 ny/kg aponorphine HCI s.c. was given
and the nunber of retches that occurred during the following 20 mn period
was recorded. At the start of the series, and after one week on testing,
all dogs were pretreated with saline before the challenge dose of

aponor phine HCI was adm nistered. Al of the saline-pretreated aninals
retched. During the course of the.study?4each dog was tested between 5 and
11 times with 2- 21 days between testing. Data were anal yzed to determ ne

the EDferr] do f bl ocki ng, 1 d d I.S. . Jh
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tinmes of 0-1Ppenhydreisgauifiglineotespedtively.s€ompounds #6263 rand G requiredi pat i on. -
16-55 are tanle ’%B'ébs o%‘*?ﬁt i *“"""h‘”‘%“?”ﬁ?b‘@“‘e M o ptenen ed a8 mean
expul s on ti 16D Shitecd -Gintylinararioe eRshPEY o CEREIEL | oo
analysis is (#QSereqslretgfrmrme/vadny(aanﬂxmrsmefhyimtenahmpemmeﬁnsthad of LSD
conpari son. W?h& pipériine! Wempclitids Hed? 65576,07: A8 R YelirdPthe

statlstlcally SI
replacement of piperidine with diethylamine, dibutylamine, N-

(methyl)butylamine, cyclohexylamine, and N-(methyl)cyclohexylamine
respectively. Compounds #74, 75, 76, and 77 required the replacement of
piperidine with N-(methyl)benzylamine, 4-fluoroaniline, 2-aminomethyi-N-
ethylpyrrolidine, and ammonia respectively. Compound #78 required the

- use of XX instead of IPP. Compound #79 required the use of XXl instead of
IPP and homopiperidine instead of piperidine. Compound #80 required the
use of XXI instead of IPP and morpholine instead of piperidine. Compound
#81 required the use of N-(2-propylphenyl)piperazine instead of IPP.
Compound #82 required the use of N-(2-propyiphenyl)piperazine instead of

" IPP and homopiperidine instead of piperidine. Compound #83 required the
use of N-(2-ethoxyphenyl)piperazine instead of IPP and homopiperidine
instead of piperidine. Compound #84 required the use of N-(2- '
methoxyphenyl)piperazine instead of IPP. Compound #85 required the use
of N-(2-methoxyphenyl)piperazine instead of IPP and homopiperidine
instead of piperidine. Compounds #87, 88, 89, 90, 91, and 92 required the
replacement of IPP with N-(4-chlorophenyl)piperazine, N-(2-
trifluoromethylphenyl)piperazine, N-(2-chlorophenyl)piperazine, N-(2-

| cyanophenyl)piperazine, N-(3-chlorophenyl)piperazine, and N-(3-
trifluorométhylphenyl)piperazine respectively. Compound #93 required the
use of N-(2-chlorophenyl)piperazine instead of IPP and homopiperidine
instead of piperidine. Compounds #94 and 95 required the replacement of
IPP with N-(3,5-dichlorophenyl)piperazine and phenylpiperazine
respectively. Compounds #96 and 98 required the replacement of



20 Spont aneously Hypertensive Rat Test (SHR) Adult mal e 350-450 ¢
SHR [ Tac: N(SHR) FBR], Taconic Farnms, Gernmantown, New York are prepared for
di rect nmeasurenent of arterial pressure, housed «in individual cages, and
mai nt ai ned on constant intraarterial infusion to assure catheter patency.
Rats are permtted a 7-day postoperative recovery period to allow conplete
rest.oration of salt/water bal ance and2B8ody weight. Rats are assigned to
vehicle or drug treatnent groups (n=3/group). Drugs are uniformy '
suspended in 1% net hyl cel lul ose vehicle and given orally by gavage. -
Par anet er s giperitimpwith 3sazsbicyeini3.2)2ndnare ahe Ns(Hbatilawysarhonyhst.6-ai ned rat s

and average%iﬁ?{ﬁ[)ﬁ?@ér%%p%gﬁveéhe first 2 h and then hourly through 24 h

after dosing ¥ii urnal changes that are not drug rel ated
into account, 24 h timecourse curves for each paraneter in drug treated

SHR are conpar et ddditidm emipoand #2¢ wammpar@ﬂ*omcuﬂnpﬂun]gr#mpby i n](c:e t he
average sta : ] : or
arterial épr% sﬁﬁ%%gpg rg%gloggé{]?{ellifdr@gﬁ]g?){)??%aér?,[ dr@?@“ | fferences

f r om concur #9dtwasoprepareddsrom compaund #88 byvtraatment with a-iplyengsuifenic hpm (2
SEM are conrgidifmesthdfieidn aadtaddeid solvolyisis/reatlicrefor rémoval wf tid pn are

cal cul ated from an tte t | i ' r hat neets
Chese ori t eppRIoABBA dipllo, 16 pibrhannd. CBREUM s2t Wl FBGetEY" T2

i nvention, byeacisdic soivelytioramoval of the ketak groupof compeend #¢5. FesRAUsA, as the
Rccor ding t & ok profatel ty s ntaRt fBdteflotdctsn ph Al EremEL MRk i ch
carrier may W%Peofm%’w&ef\a&ﬁ?qﬁl rﬁg"ﬁgg&ﬁ%&&’%ﬁyﬂﬂgﬁaﬁwﬂ

pr epar at i on stieglardacylationeafrtheiasomatic amjneeoficompounid #47. par enteral . I n
preparing the conpositions in oral dosage form any of the usual

phar maceuti cal nedia may be enpl oyé**l -BLUé %or | iquid oral preparations,
such as for exanple, suspensions, AMPLE 224 sol ut | ons, suitable carriers
1]

and addi tives include watBrom@Ry¢ahathylethoxy)mEdnzehel(XiV)f | avori ng agents,

preservatives, coloring agents and the like; for solid oral preparations
such as, for exanple, powders, capsules and tablets, suitable carriers and

addi tives i ncl v@isugg eh-bromophensl (28.2 FalntG20 giokn pPIaSsHE cajaspate -
lubricants, (38992024 fbl iaAtieBbRmdplogaR{28.a 1L, O/8D mbljén Because of their
advant ageoudayiyelice fEdint) §a5siRRa I EPreBpHEd LA ROBTlorS car v crs
are obvi oushy Theptopjastireactionl stiktueaiwas thenepartitiegecheetwegaethesandd or
water. The layers were separated and the aqueous phase was extracted '
with ether. The combined organic solution was washad with copious
amounts of water, 3N aqueous NaOH, dried (MgSOQa), filtered and
concentrated in vacuo to furnish 39.3 g (91%) of XIV as a pale yellow oil
-which was carried on without further purification. The structure was
“supported by GC/MS and 90 MHz 1H NMR.

EXAMPLE 3 |
1-Carbethoxy-4-[2-(1-methylethoxy)phenyil-4-piperidingl (XV)

- To a suspended solution of Mg chips (10.07 g, 0.414 mol) in anhydrous
ether (150 mL) at 22°C under argon was added ca. 0.15 mL of 1,2-
dibromoethane. Then 43.7 g (0.200 mol) of XIV in 200 mL of ether was
added dropwise. After 50% of the aryl halide was added, the reaction began
to reflux vigorously. The flask was cooled in an ice bath. After the reﬂuxihg
had subsided somewhat, the ice bath was removed and the remaining ary!
halide was added over a 1.5 h period. The resultant Grignard reagent was
cooled in a dry ice/ether bath for 2 h and then treated with 34.0 mL (0.221



enteric coated by standard techni ques. For parenterals, the carrier wll

21 usual ly conprise sterile water, though other ingredients, for exanple,
for purposes such as aiding solubility or for preservation, nay be

i ncluded. Injectable suspensions may al so be preparéed, in which case
appropriate liquid carriers, suspending agents and the |i ke may be

enpl oyed. The pharnaceutical conpositigpgs herein will preferably contain
per dosage unit., e.g., tablet, capsule, powder, injection, teaspoonful and
the like, fromabout 50 to about 100 ng of the active ingredient, although

Otther umh g t Idoﬁ@lgaﬁsa%&ma@e Ouﬂgﬁﬁer]gdotnﬁl Up drf‘cdrﬁ;?é%d:tr&l b‘ﬁﬁét%ﬁ%?gtered
anti psyc

in an am)unt(i %q’c&}ﬂ? {e ‘gg%a{']%” topéé%o%ﬁfl 85@%522’ aﬂyferabl y 1-3
ng/ kg per dayeadthm mﬂ@esquelnommh m@adumouararmdoniepeddom@ whh t he

requi rements r@éunfehem mtémg.ont h@a&ﬁwf 1 a .9éods Féwh&d (?'Pé’thQhé reated,

and the corrp ei ng, e termn h@(f: s for a
particul ar SI iﬂ 9ge \%BP‘F@/LW Rhaseias ext rqgfeqow@h gp&?ona%therﬂ{pgt?\& | owi ng
Exanpl es i | | eembined organprsadumn was/washezhwiti 1 0%aaquetas soeivme disulfitbe

limtin Ex . ﬁ&[ tin of specific
corrpoungs | ggg’?ﬁﬁﬂ X Cf%g;bg) pf—'ﬁ ii\dn%\/\/nereag t he ot her
Exanpl es desEPNERNt WB"Q@%@ P69 o ﬁ?ér%?ﬂﬁ‘ﬂé’!%&”%@%&h'%ﬂ@n t he

reaction schearied orSNildUE filrthe)pbhfitlicn The structure of this oil was supported
EXAMPLE 1
A-[3-[[4-]2- PX bet%ﬁl' et hoxy) phenyl | - 1- pi pera2| nl ] met hyl ] benzoyl ] pi peri di ne

EXAMPLE 4
hoxy-4-{2-(1-methyleth henyllpiparidine (XVI)

A crude solution of XV (36 g), 10% palladium on carbon (1.80 g), 5 mL
of concentrated HCI and 125 mL of MeOH was shaken on a Parr apparatus
under 5§5.5 psig of hydrogen at 22°C for 3 d. The reaction was filtered over
Celite, and concentrated to a residue. This material was partitioned
between ether and water. The organic solution was dried (MgSOy,), filtered,
and concentrated to yield 29.34 g of XVI as a light yellow oil which was
carried forward without further purification. The structure was supported by
MS and 1H NMR. '

EXAMPLE 5 |
-[2-(1-Methvleth nylipiperidine hydrochioride (XVII)

A mixture of crude XVI (29.3 g) and sodium hydroxide pellets (6.12 g,
0.106 mol) in DMSO (100 mL) was stirred in a preheated oil bath at 100°C
for 4 d. The reaction mixture was then poured into water (200 mL) and the
crude product was extracted into methylene chloride. The methylene
chioride extracts were dried over MgSOy, filtered and concentrated to afford
21.34 g of a crude dark brown oil. This oil was dissolved in 1N aqueous HC!
solution and washed with ether. The acidic aqueous solution was basified
with 3N NaOH and the product was extracted into thethylene chloride. The
combined methylene chloride extracts were dried (MgSOy), filtered and
concentrated to yield 13.34 g of a semi-solid. This material was dissolved in
iPrOH and acidified to a pH of 3 with concentrated HCl. The acidified
solution was diluted with ether resulting in precipitation of the



Hydrochl oride (3:2) (CP #53) ‘A solution of 3-(chloronethyl)benzoyl
chloride (6 nL, 42.3 mmol) in 70 nL of THF was treated with

di i sopropyl ethylam ne (33.1 niL, .0.19 nol). This solution was cooI ed in an
acetone/dry ice bath and treated with piperidine (4.18 nL, 42.3 muol ) over
a period of 2 min. After 5 mn, the ice bath was renoved, and the sol ution
was allowed to warmto anbient tenperap@re. After a total of 1 h,

N- (2-i sopropoxyphenyl ) pi perazi ne fumarate (14.45 g, 43 mol) was added. The
solution was stirred at anbient tenperature overnight, and then at refl ux
for 7 h. Thempabhydrochlodde sait whicth was collettetibydlittrationt ane dried andee, t hen

treated wt h
22 or gani c ayertoaﬂgwast'ﬁ?1mf Wh%gd%{%eséfwd?r] )The StﬁlCHrFt%arsed The
product was SYRRAMedRY MR- silica gel (EtOAc/ hexane, 6:4), dissolved in

i1 PrOH, treated with concentrated HCl (ca 2.5 nmL), and then triturated with
ethyl ether. The resultant solid m@gzgéyét allized fromiPrOH et hyl ether
to give 9.1 g (459 white povvder 7[err C. The[err H NMR in
CDC1[ err] suppor $=bat{{dH{2-(1-Ade thoxy ] cthvitbenzayli-Anal.ysi s:
~Calculated for Clerr]Herr] 'f mp#gg) 65 57 H 7.72; N,
8.82; d, 11.17. Found: C, .7 H 7.89; N. 8.78; d, 11.07.

Conpound #2--16, 18-23, 25-27, 29: 44, 46-65, 68-72, 74- 85, 87-96, .and 98
wer e prepared by suspended mixtmmeafg}@ﬂb(rMSMm‘kﬁﬁ molcNi{Bed f or Exanple 1 or

S} . ?Et al tter(%hldi’&ﬁef?l n)bénztow;s. Pedidife '(@25@5@@1 45%15 'atﬁatth@ﬂn lahﬂm.li he hfhoi ge
A R L A sc%mﬁﬁé 42 vas
pr epar ed by prepéatedrmg batip80oPQ) for 18i . hTize reaction mlxtﬁrecwas padntnbnenhs 2, 5-

di met hyl pyr rlSH &esé’tﬂéﬁt?é?@cz)MEer gﬂw@éeﬁew %o{ ephgci ng N

(2- |sopropoxyp eny erazi anop era2|ne, and
pi peri di ne vﬁfgﬂ"'élyeﬂ“@sdﬁ’ 94" %‘9% arpounts oh Watel. 9o
filtered and concentrated to afford 5.90 g of a brown oil. Flash

chromatography of this material over silica gel using 4% MeOH in
chloroform, and conversion to its corresponding HCl salt provided 2.66 g of
CP #38 as off-white needles. The structure was supported by TH NMR, MS,
and IR. '

Elemental Analysis. Calculated for Co7H3gN202-HCI: C, 70.95; H,
8.16; N, 6.13; Cl, 7.76. Found: C, 70.69; H, 7.91; N, 6.71; Cl, 7.70.

EXAMPLE 7
4-Fluoro-1-methylethoxy-1-nitrobenzene (XIX)

A suspended orange mixture of 5-fluoro-2-nitrophenol (XVII, 10.0 g,
63.6 mmol), potassium carbonate (8.84 g, 64.0 mmol) and 2-bromopropane
(6.00 mL, 63.6 mmol) in dimethylformamide (63.0 mL) was stirred at 22°C
under argon. After 1 d, an additional 2.0 mL of 2-bromopropane was added
and the resuitant mixture was heated at 60°C for 1 d. The reaction mixture
was then partitioned between methylene chloride and 3N NaOH. The
organic layer was separated and the basic aqueous layer was extracted with
additional methylene chloride. The combined organic solution was washed
with water (5 X 200 mL), dried (MgSOa), filtered and concentrated to provide
12.02 g (95%) of an orange oil, 95% pure by GC, which was carried on
without further purification. The structure was supported by MS and 90 MHz
1H NMR.



m xture of cis and trans (hexahydro)indoline instead of piperidine. The
preparation of conpound #5 used indoline instead of piperidine. Conpound
#6 required N-(2-pyrimdinyl)phenyl pi perazine instead of |PP, 2-

met hoxy- 5- (chl or onet hyl ) benzoyl chloride instead of (3-

chl oronet hyl ) benzoyl chloride, and cis-2, 6- gigret hyl pi peri di ne instead of
pi perdi ne. Conpound #7 enpl oyed 2-nitro-5-(chloronethyl)benzoyl chloride
i nstead of (3-chloronethyl)benzoyl chloride. Conpound #8 enpl oyed

N- (phenyl ) -2-net hyl pi perazine in the place of |PP. The preparation of
conmpounds #9-11 used N (2-fluorophenyl) ggamBEENY! Pi Per azi ne,

N- (2-fl uorophenyl)-cis-2,5-di nethyl pi perazine, and N-(2-

pyrim di nyl) pi perazi ne, respect = il and ci s-2, 6-

di net hyl pi peridine in the place of plperldlne The synt hesis of conpounds

#12 and 13 d 2,2, .
(bengcl oxycgfgony (‘AQ ﬁ"ﬁ‘ éﬁ{(‘ﬁé Z%%b@?g?:@h%ﬁ@p O?{Sélaﬁapql%rgrqndﬁ:argon
Conpound #14 enpl gNﬂ(@Smhme ethaﬂpbﬁﬁemn)mawai@nm a Perfeanpasdtus PP and
ci's-2, 6-di net hyl purmrlsalprseof géh af 22°CPRF RA. Nehe r’éh@ndﬁﬁﬁgfﬂéﬂea%vef

TPy - et hoxy - & DalPCRHET AR %E’ﬁ'ﬁgfﬁ "IN Bifaref pp copBShurtea f
chl or oret hyl ) benzaffard &:37%g nﬂe Jpusple o] $7% perelbyr&ith whithpwas aamedu answithaut of

23 piperidine. GaRBOpiiciiéh. fﬂ%’éfr@&u@a@sdd&ﬂé&éymm BRY THQA ne
i nstead of piperidine.” Conpound #18 required N-(2- fethyl phenyl)piperazine

I nstead of | PP and 2-carbet hoxypi peri di ne inst ead of piperdine. The
synt hesi s of conpound #19 enpl oyed 2- EXAMPLBEx9pi peridine instead of

pi peridine. The preparatiofnQ C s .
N- (2- pyri m di nyl) pi pera2|0P4) ' wgm(egftgg(xxﬁ)

(hydroxymethyl )pyrrolidine in the place of piperidine. The synthesis of
conpound #21 required dride solation on A0 BIsD Y YIRS hnfhc‘mg We{2-8hoethyhamaié of

piperidine. Compauad, #edda 285, A% mﬁolfﬁﬁ&ﬁle%yqamme (10.00 mL, 71.7 mmol)
in chlorobenzene (70 mL) was heated at reflux for 25 h. The dark brown
reaction mixture was then partitioned between 3N NaOH and methylene
chloride. The organic layer was separatéd,' dried (MgSOy4), filtered and
concentrated to yield 15.9 g of a brown oil. This crude free base was
dissolved in MeOH, treated with fumaric acid (5.25 g), and diluted with ether.
The monofumarate salt precipitated and was collected by filtration and dried
in a vacuum oven at 60°C to furnish 11.38 g of a brown solid, which was
carried on without further purification. The structure was supported by MS
and 90 MHz 1H NMR.

EXAMPLE 10
henvil-1-pi zinyllmethvllbenzovl]-2-

piperidone Fumarate (CP #66)

A solution of 2-piperidinone (10.0 g, 0.101 mol), pyridine (16.35 g,
0.207 mol), and benzene (300 mL) was cooled in an ice bath and treated
dropwise over § min with a solution of 3-(chloromethyl)benzoyl chloride
(19.2 g, 0.102 mol). The resulting solution was stirred overnight at ambient
"~ temperature. Water (300 mL) was then added. The organic layer was
separated, washed with 1N HCI (200 mL) and three 200 mL portions of
water, dried (NaSQOy), filtered, and conceritrate_d to give 16.5 g of a yellow



fl uorophenyl ) pi perazi ne instead of |PP. Conpound #23 was prepared using
N-(2-pyri mdinyl)pi perazine in the place of IPP and indoline in the place
of piperidine. Conpound #26 was prepared using 2-

(hydroxynet hyl )pyrrolidine in place of piperidine. Conpound #27 was

synt hesi zed with N-[2-[ MeCH(OH) CH err] J Ph] pi perazine in the place of

pi perdi ne. Conpound #29 was prepared bpgeplacing (3- chloronethyl)benzoyl
chloride with 2-nethoxy-5-(chloromethyl)benzoyl chloride. Conpound #30
required the use of 7-(N piperazinyl)benzofuran instead of |IPP. Conpound

#31 requir edon hadditien of ethet Mith ddoley ﬂﬁdrﬂﬁ&)ﬂ“&@g@f Hicrearawsdidredopi peri di ne

Iurs]:Ejegd( I(zl]j pi g&?@%ﬁ%@ge:@gqﬁt %ﬁ%%&éég Wmf }Dﬁ deﬁ]rgd sﬁ}'g}k’é‘? ation af

conpound #33 entailed the use of 5-(N- piperazinyl)benzodi oxane instead of
|5P(PN- The synt hesA migiireCOITRE irtemictiate réG@bbJ?@(GJQS g0b.025 m?il , N-(2- t cad of
pi perazin oxan er i |ne I nstead o
pi peri di ne. &Mﬁﬁ%yﬁggnﬁ&p?%‘f‘ﬁ&?@?&e&;ﬁﬂ gl(a Qéz‘-gmﬁﬁr apht hal ene
i nst ead of | iaﬂldec(ér‘q'mg;rm()%mql)etmthmme (9.57 g, 0.095 mol) and N—methyl—2-
St PSP AR it friesrotatsL o0 o
required t heW E@’a@ﬁr( Fm-rlsn%’fcéﬁ’ﬂ}/#&f’ﬁf@e 'rﬁfB%é ﬁéf@q‘e—mﬁ PEaNChe use of
XVI'1 i nst eadlagér Wsepn*atunhdpe@@daﬂ@m)e filteretcand obngenfratediiongive 68 ound #40

required theotispoRhas Wl ThilhERtaPat Bnidlf 280 drnadh ke o dine

I nst ead of p I nst ead of

and nor phol | f‘ﬁ’é’ﬂ@ﬁﬂem gB‘Pﬂ@?lH?)ﬂ"@ giverd4i8 aef G #66 @§.a elear elhe use of
4- car bet hoxypreatmérttiof ¢hd 6iswith furRaridadie [0. dO@‘?m POOPIR0 MY\ gaveesiwhited t he use

?Le“téZELPV'1302937”@2%53%@i@tsﬁ%ﬁg@#&g@aﬁi oML g GRvBE G #0688 compound
#46 requi r ecd white powdef, mp (121.5-1H376t HdweyrhBMR InDMSQrds weasi consistantof | PP,
- g)]?rr})ggndaﬁfw,w%l dsRfgricasstiiefire lasdighed Stradart hoxyphenyl) pi perazine instead
Elemental Analysis. Calculated for CogHagN303-C4H404: C, 65.32; H,
6.76; N, 7.62. Fqund: C, 65.28; H, 6.87; N, 7.41

In a similar man'ner, compounds #67, 73, and 86 were prepared by
variation of the amide starting material or the aryl piperazine component of
the reaction. Specifically, the preparation of compound #67 required the
use of 2-azacyclooctanone instead of piperidinone. Compound #73
required the use of N-(methyl)acetamide instead of piperidinone.

- Compound #86 required the use of N-(2-methoxyphenyl)piperazine instead
of IPP and 2-azacyclooctanone instead of piperidinone.

EXAMPLE 11

Dihydrochloride (CP #103)

A solution of 20 g of N-(2-methylethoxyphenyl)piperazine fumarate was
- partitioned between aqueous NaOH and methylene chloride. The organic
layer was withdrawn and the aqueous layer was washed thrice more with
methylene chloride. The organic layers were dried (MgSOg), filtered and
concentrated to give 12.5 g of the free base of the piperazine, pure by TLC.
This oil was treated with THF (100 mL) , 4-bromobenzyl bromide (16.3 g,
65.3 mmol) and triethylamine (9.1 mL, 65.3 mmo). The solution was stirred



24 pyrrolidine instead of piperidine. Conpound #48 required the use of
N-(2,6- dinmethoxyphenyl) piperazine instead of | PP. Conpound #49 required
the wuse of N-(3-nitrophenyl)piperazine instead of |IPP. Conpound #50
required the use of IPP instead of piperidine. Conpounds #51, 52, 54, 55,
and 56 required the replacenment of pipggidine wth azacycl obut ane,
pyrrolidine, honopiperidine, azacycl ooctane, and norpholine respectively.
Compounds #57, 58, 59, 60, and 61 required the replacenent of piperidine

wi t h2363;j dlta‘itlﬁriibiéﬁtl tempe it overnightirbdted WithdEtOAC, washed with water,

cis i me

tetrahydro-6 tBXJ(" @ﬁgﬁé{oﬁ@{z{}?ﬁ%&éﬁiﬁlmﬁo 1Nzﬂ% (g “r‘?i“ist’u’#eé‘ a(r)'t bel c? dttro ans

per hydr oi soqdhﬁ(ﬂfgamc iaé'gb@cfﬁpﬁl@t%/t ec%@@mmsm@gome@edmeeus Pé’ﬁ%ﬁ@ ed the

E epl gc teﬂrent ) aberel rAgdd Bagie cm NAOH)Y bh theeT #iel predudiiwas extracted .
car bet hoxy) pi per oun

#65 required f'{‘)? mgéigpe&p ‘%? é&ﬁ%ﬁ%ﬂlﬁﬁéée@zﬁﬁ e)%‘;#}gfﬁgdn?%hgrategq ead of

both 1 PP and givep80.5¢) okea yﬂ@mom(ﬁ%)#d'aﬁ-e'@m- mbadmem MI2mie3Bl r ed t he

repl acenent O(fVl |per| dine with diethylam ne, dibutylam ne, N-

(et hyl ) but yl am ne cycl ohexyl am ne, and N-(nethyl)cycl ohexyl am ne

respectively. Conpounds #74, 75, 76, and 77 required the repl acenent of
pi peridine with N—r(uxn.trby)lfil’teemlzgﬂeaaiedéabovef('l gpli 8 ammol) and SB6amlr{béet hyl -

hyl | h
of 300”1 het edniep *@&eﬁ@c@r‘*’% g%@g%fg@%y AEFHIPS! fiy £ hSIRA) "o ufﬁp
and horopi perand heatechal ol 5)10 widas 1 |"§Fh8fc RpH8 ReHod b8 hedlier BiIYfRe  use of
XXl instead Gfad ﬁenaﬁdlewmﬁéaté@wnhﬁmm methytgriethigideCoround  #81

dth Co d
4631 equi r od THEIG YL RS j}%ﬁé g ?Zﬁé@iezé %'i& Bifteiratefio | 2" ond”
honopi peri di rgive mpéml@‘w&‘r p@ﬂfi S0 HRLG pelumBe  use of
N- ( g : _eé hﬁéypgofmé/ﬁeweaasrss) ré@gmgdg Gfssled’PelWompméFbypﬁ_G JiThRs oil Nst ead of

i i di ne. u
Ironc,\ltohoxyphenyI"’ag)% Qg‘??cﬁ'é' 'PF@HB@%%‘? n“r?_;'gg% %%%B?I%ﬁ“‘&é%’%%wﬁd the use of
N- ( 2- met hoxy goaecsitiated equetusdHChidtead), @nditign triturateshwith pther.diThe i nst ead of
pi peri di ne. %mﬂ&{ﬂﬁﬁ té'8 lidg réﬁgte Wis r&ﬂwstﬁ%@%ﬁﬁﬁ&hmﬁet he replacement
of IPPwith N or ophen er
Dri 1 uor oot IpSHBIRHGr R W 76 uncar Smeupororysing: 20 (33 .
cyanopheny! ) jof mammas aWHife-powder,anp 20512087 Qe Thzi H &M id CRQ|3-
trifluoronet Igﬁbg%% n%ﬁ'é?l%cﬁﬁépem i vely. Conpound #93 required the

chiorop enyﬁs%

use of N-(2- perazi ne Instead of | PP and honopi peri di ne
I nstead of piperidine. Conpounds #94 and 95 required the replacenent of
Elemental Analysis. Calculated for CogHagsN302-2.HCI-0.25H20: C,

62.59; H, 7.51; N, 8.42; Cl, 14.21; H20, 0.90. Found: C, 62.67; H, 7.83; N,
8.16; Cl, 13.87; H20, 2.82.
' In a similar manner, compound #99 was prepared by using 4- _
- bromophenethy! bromide instead of 4-bromobenzyl bromide in the reaction
sequence.

EXAMPLE 12

Dihydrochloride (CP #111)

A solution of 2-(bromomethyl)benzoyl bromlde (12.03 g, 43.28 mmol) in
THF (100 mL) was cooled to -78°C under nitrogen. The solution was treated
with piperidine (4.28 mL, 43.3 mmol) and triethylamine {27.2 mL, 195 mmol).
This caused a considerable white precipitate to form. The solution was
allowed to slowly warm. When the temperature of the solution was ca. 0°C,



| PP with N-(3,5-dichlorophenyl)pi perazi ne and phenyl pi perazi ne
respectively. Conpounds #96 and 98 required the replacenent of

25 pi peridine with 3-azabicycl o[ 3. 2. 2] nonane and

N- (t-butyl oxycarbonyl)-1, 6- di am nohexane respectively. I.-n addition
conpound #24 was prepared from conmpound #19 by a standard saponification
reaction for the hydrolysis of an esterzqConpound #97 was prepared from
conmpound #98 by treatnent with p-toluenesulfonic acid in nmethanol in a
standard sol'volysis reaction for renoval of the t- but yl oxycar bonyl group.

of the Ketal Sporotny f'@‘“ S ﬁ%"é@ﬁ‘“"ﬁ%@gm Y et 2%2?‘5
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Addi ti onal | y wasotineo ireatetD it teryandirasthylede ichlodide! 5‘rhdandthaleyéat i on of the

aromatic am MPLE 2

(1238;‘)% 20( gg,l&id% 39*%3}%5&%0)( %?atedn%r:d I\Q%z;; ;E’%: ;:;;::;:;EZSZ glr;éﬁnphenol
iUm n

2- br ormp_ropanbrdrﬁﬁo@raﬂny (RexzherEtsN, 9:11). dTinesbivehisysterh dav¢ aGfactibn was

e oo B e Uty R TR T

separ at ed anéPrthﬂ) rrchihsoyghea Miliperedilter, and deealpd W't’éPﬁEWnt"ﬁFQd conbi ned

organi ¢ sol utt oéowslcmst@mw At tepredisct aaB witurated withtetfier. IMMeaqueous NaCH,

(9159 éf”gi?[v?%%}'%%%é'@tﬁéﬁeﬁgﬁﬁﬁaﬁﬁ% PR a8 o Papt BB et
pur i fi cati onasanwhite ﬂmﬂ@r@%ﬁamp 192.5-196°C. ThelH NMR in DMSO-dg was
consistent with the assigned structure.

U’

Elemental Analysis: Calculated for CogH3asN302-2.HCI: C, 63.15; H,
7.54; N, 8.50; Cl, 14.34. Found: C, 63.16; H, 7.65; N, 8.63; Cl,"13.92.

In a similar manner, compounds #108-110, 112, and 113 were
prepared by variation of the initial amine component in the reaction
sequence. Specifically, the preparation of compounds #108, 109, 110, 112
and 113 required the replacement of piperidine with 4-
(carbethoxy)piperidine, 3,3-(dimethyl)piperidine, morpholine, N-
{methyl)cyclopentylamine, and homopiperidine respectively.

EXAMPLE 13
1-[3-[14]2-{1-Methvlethoxyiphenvi]-1-pi zinvilmethvllphenyisylfonvil-4-
hydroxypiperidine (CP #107) '

N-Bromosuccinimide (6.27 g, 0.035 mole), m-toluenesulfonyl chloride
(6.72 g, 0.035 mole), and benzoyl peroxide (0.67 g, 0.0019 mole) were
combined in CCl4 (40 mL) and heated at reflux 2 h. The reaction mixture
was filtered and washed with CCl. The filtrate was concentrated to give m-
bromomethylbenzenesulfonyl chloride, 9.74 g, as a viscous yellow oil.

A mixture of m-bromomethylbenzenesulfonyl chlorﬁde (2.50 g, 0.0093
mole), aqueous saturated sodium bicarbonate solution (10 mL), and
methylene chloride (20 mL) was cooled to 0-5°C in.an ice-water bath and
treated with a solution of 4-hydroxypiperidine (0.99 g, 0.0097 mole) in
methylene chloride (20 mL). The resulting mixture was stirred at 0°C for 1



supported by GO M5 and 90 MHz [err] H NVR

EXAMPLE 3 1- Car bet hoxy-4-[ 2- (1- net hyl et hoxy) phenyl ] - 4- pi peri di nol

( XV) To a suspended solution of My chips (10.07 g, 0.414 nol) in
anhydrous ether (150 nlL) at 22[err]C under argon was added ca. 0.15 nL of
1,2- di bronoet hane. Then 43.7 g (0.200 nol)gef XIV in 200 nmL of ether was
added dropwi se. After 50% of the aryl halide was added, the reaction began
to reflux vigorously. The flask was cooI ed in an ice bath. After the

refluxing had subghdedanfsg i dom F@ s resufémﬁﬁp RS ofdihic RiyRE Ni Ng

aryl halide was added over er 0 ard r eagent
Wa>s/ cool lad in a d¥§S ?ﬁ@%@ﬁi@"%aﬁ P‘IJ§ &Wﬁsﬁﬁ@f‘t? E’Q'E'é'&e W‘?H €34. OgrrL _

(0.221 chloride. The organic layers were combined, washedWith saturatedsiodiitio

T xture vas all 8&%‘3‘“{"3@%@@%&%{”@ Faﬂ@f*f%ﬁ’fﬁ%@‘%ﬁ*‘ﬁ* §0fate, fofraliBRC | OF
was then quenched®ifl evaROFRtionAfiasdad: aiimAcsaldionpf thipmatenaleNRt ed i n an
emul si on. Addi ti dgopropoRy, ?Wplﬁerﬁﬂnes(ghwt (m)ogepﬂo!a aNhe two |ayers.

The aqueo hase ned
organic sol uti on d*fé’é‘ﬁwiéf?&@%ﬁ?ﬁ%égiiﬂfe%@?@é Fistly %ﬂ@"ﬁﬁ (B mERREs T H
saturat ed NaHCO3,hegted tor feflux urder-arpomfan 12 1), copled: and evaposatad. Jbedesiduat i on
yi el ded 56.36 ¢ %Wamﬁomdﬁéﬂmdnvmétﬁ?léﬁe @hloridd) A 3NBSodiGArHydeskige W t hout
L‘I\J/rRt her purificat 'o?urb aendS uocréé'mg layer g%'ﬁ\sﬁﬁﬁlﬁla;f r?fﬁ%po%retrea%hygr%uger rTH

1- Car bet hoxy- 4- [ Znggnaesium puliateaoy) gapamtippiafiardediancoil which was purified by

chromatography on flash sifica, using methanol:ethanol: :methylene chloride
(1:1:98) as an eluant, to give 1-[3-[[4[2-(1-methylethoxy)phenyi]-1-
piperazinyljmethyllphenyl sulfonyl}-4-hydroxypiperidine (CP #107). This
material was dissolved in diethyl ether and added to a solution of anhydrous
hydrochloric acid and diethyl ether. The resuiting slurry was filtered, washed
with diethy! ether, and stirred in THF for 1.5 hours. Filtration and drying at
65°C in vacuo afforded 1.90 g (33%) of the hydrochloride salt, m.p. 127-
130°C, whose structure was supported by 'H NMR and MS.

| Elemental Analysis: Calculated for CogHasN304-2HCI-H20-0.75
tetrahydrofuranoate: C, 54.36; H, 7.33; N, 6.79; H20, 2.90. Fodnd: C, 54.45;

- H, 7.53; N, 6.45; H20, 2.97. :

EXAMPLE 14
1-3-[14-2-(1- xy)pheny(l-1-
piperazinviimethylithiobenzowiipiperidine Hydrochioride (CP #1)

A solution of 1-[3-{[4-[2-(1-methylethoxy)phenyl}-1-piperazinyljmethyl]-
benzoyl]piperidine (CP #36, 3.86 'g. 0.0092 mol) and toluene (50 mL) was
treated with 2,4-bis(4-methoxyphenyi)-1,3-dithia-2,4-diphosphetane-2,4-
disulfide (2.22 g, 0.0055 mole) and the resulting mixture was heated at 90°C
for 1 h. The reaction was cooled followed by the addition of toluene (50 mL),
and mixed thoroughly with excess 3N sodium hydroxide solution. The

- organic layer was separated, washed with saturated sodium chloride
solution, dried over anhydrous, magnesium sulfate, and concentrated to an
oily residue. Chromatography of this material on flash silica, using 1.5-2.6%
methanol in methylene chioride, afforded CP #1 which was converted to its



A crude solution of XV (36 g), 10% pal | adi um on carbon (1.80 g), 5 nL of
concentrated HO and 125 nL of MeOH was shaken on a Parr apparatus under
55.5 psig of hydrogen at 22[err]C for 3 d. The reaction was filtered over
Celite, and concentrated to a residue. This nmaterial was partitioned

bet ween ether and water. The organic sol ut3®n was dried (MgSH), filtered,
and.concentrated to yield 29.34 g of XVI as a |light yellow oil which was
carried forward without further purification. The structure was suppor-ted
by M5 and [ err] Hy##gbhloride salt in ethereal hydrochloric acid, 3.61 g (FZ%\WAL.E- &2

4-12-(1-Met hyI e éga@/;&gbegxédr@&ﬁ)h J[éesth%s;qjgggls nln%t(”\glgubponed byAHm xture

of crude Xvi (6.12 g, 0.106" nol) in

DVBO (100 ni) va@-t(Fhern@@arl@P%?tM@aﬁeﬁ %Faabath at 100[err]C for 4 d. The
reaction mixture was then poured into water (200 nL) and the crude product

was extracted into or r tpacts were
dried over MySq errﬁ%ﬁ%@% db%lgﬁlggaffrogtg@gﬁ?sgﬁgsﬁfg% %%}?ﬁgf—%f a
crude dark browd.3i N, 8% Found: Ga€l.48sdol-§&Ni§28: N aqueous HCO sol ution
and. washed with ether. The acidic aqueous sol utlon was basified with 3N
NaOH and the product was extracted ing& | ? e chloride. The conbined
met hyl ene chl oride extracts were drie e flltered and L
concentrated to 144e{2H[412-(14 ylethoxyopiie perpzinylgy MOVURIDOHUINGH| ved
in iTPrOH and acidified to a pH of 3 IE @p:#alggyated HC1 The aC|d|f|ed
solution was diluted with ether resulting 1 n precipitation of the

27 m)nohydrochl oride salt which was collected by filtration and dried
under vacuum to prihe ftee base of §-isdprofoxyphenyl pipsrazing weserepameed byt ruct ure

was  supported by fMnt of the fumarate salt with aqueous bicarbonate followed by
extraction into chloroform to provide a brown oil (30.6 g, 139 mmol) which -
was dissolved in 200 mL of anhydrous DMSO. To this solution was added
4-bromophenethyl bromide (44.0 g, 167 mmol), sodium iodide (4.85g, 37.5
mmol) and N,N-diisopropylethylamine (73.6 g, 570 mmol). This solution was
stirred under argon for 3 days. The reaction mixture was then poured into
saturated aqueous bicarbonate solution which was extracted several times
with ether. The ether extracts were combined, washed successively with
aqueous bicarbonate soiution and brine, dried (MgSO4), and concentrated
to provide a sticky brown solid. This material was purified on a Waters Delta
Prep 3000 LC apparatus (35% hexanes-dichloromethane to pure
dichloromethane) to afford 34.9 g (62%) of the desired aralkylpiperazine as
a light brown solid. A mixture of this material (5.0 g, 12.4 mmol), piperidine
(3.17 g, 37.2 mmol), and Cl2Pd(PPh3)2 (0.39 g, 0.558 mmol) under 1
atmosphere of carbon monoxide was heated at 100°C for 3 days. TLC
analysis indicated ca. 40% conversion to a new product. An additional 0.39
g of palladium catalyst was added to the reaction mixture which was heated
an additional 4 days. The reaction mixture was cooled, and to the resultant
black solid was added chloroform and water. The layers were separated,
and the aqueous layer was extracted with chloroform several times. The
chioroform extracts were combined, dried (Na2S04), and concentrated to
provide a dark brown oil which was purified on flash silica gel (10% |
hexanes-chloroform to pure chloroform) to provide 1.13 g of pure 110 (free
base) as a green solid. This material was dissolved in acetone, and oxalic
acid (0.33 g) was added. When diethyl ether and hexanes were added, a
cream-colored precipitate came out of solution. This solid was recrystallized

U




EXAMPLE 6 1-[3-[[4-[2-(1

- Met hyl et hoxy) phenyl ] - 1- pi peri di nyl ] net hyl ] benzoyl ] -

pi peri di ne hydrochl oride (CP #38) A suspended m xture of XVII (3.75
g, 0.0146 nol), N-[3- (chloronethyl)benzoyl]piperidine (3.45 g, 0.0145
nol) and triethylamne (4.50 ni, 0.0322 nol) in N-fethyl pyrrolidinone (15
nm) was stirred in a preheated 0|I bat3h’r(80[err]C) for 18 h. The reaction
m xture was partitioned between nethylene chloride and water. The phases
wer e separated. The nol/q%am c layer was washed with copi ous ampunts of

wat er, dried™ feritanEeVide, §-680s Eh e of 6@1’“98“%9 #89dmg. 283 g of a
br own oi | . F2&8;5°C cﬁher’riatNMRaan)MSD—d:I@ssppmteeirthalassrgeedstmmae gel using 4%
MeOH in chloroform and conversion to its corresponding HCO salt provided

2.66 g of CP #38 as off-white needl es., The structure was sup&)rted by
[err]H NMR M, ElgmantakAnalysis: Celculated for Gevkiariad2- td) €2iiaPdd

errlH err]ﬁﬂﬂrﬂioiaafﬂlfﬂas ?our?d)09560b|;H87¢ﬁ;N'\1783 13; 4, 7.76. Found:
C, 70.69; H 7. N 5.71;, d,

EXAMPLE 7 4- F uoro 1 - met hyl et hoxy- 1- ni t r obenzene (XI'X)

A suspended or ange mxture of 5- fIEMMFﬁ-EuIﬁophenol (XVI Il, 10.0 g, 63.6
mol ), pot asshyaagulyons Aofhrbx h AT (6.00 ni,

63.6 mmol ) in di nethy rm. e. RS re T under
argon. After 1 d, an additi cHBEd %@r%&r@é} opane was added and the

resul tant. m xture was heated at 60[err] Cfor 1 d. The reaction mxture was
o s v U RSB AR R B e L
ot hy T ane. cHiGAMgE Ofe amaELS et 4 Aieous Piga with vater (5
X 2000 mf_) cbxtradtuﬁrwgif@émlprdfod'm to pdviaieda browareoit (4at@eg 186 meM) odich?. 0t2 g
irther pur A28t BS R rarbiocts OGS tERESSSEMIAINLY, )
NVR. 4-bromo-4-chlorobutyrophenone (58.4 g, 2D 3 mmol), sodlum iodide (6.49
50.2 mmol) and N,N-diisopropylethylamine (98.6 g, 763 mmol). This
solution was stirred under argdn for 7 days. The reaction mixture was
poured into saturated aqueous bicarbonate solution which was extracted
several times with ether. The ether extracts were combined, washed
" successively with aqueous bicarbonate solution and brine, dried (MgSO4),
and concentrated to provide a sticky brown solid. This material was purified
on a Waters Delta Prep 3000 LC apparatus (45% hexanes-dichloromethane
to pure dichloromethane) to afford 19.0 g (23%) of the desired
- halobutyophenone piperazine as a light brown solid. A mixture of this
.material (5.0 g, 11.2 mmol), piperidine (2.87 g, 33.7 mmol), and
CloPd(PPh3)2 {0.35 g, 0.505 mmol) under 1 atmosphere of carbon
monoxide was heated at 100°C for 20 h. TLC analysis indicated ca. 60%
conversion to a new product. An additional 0.35 g of palladium catalyst was
added to the reaction mixture which was heated an additional 20 h. The
- reaction mixture was cooled, and to the resultant black solid was added
chloroform and water. The layers were separated, and the aqueous layer
was extracted with chioroform several times. The chloroform extracts were
combined, dried (Na2SQO4), and concentrated to provide a dark brown oil
which was purified bn flash silica ge! {chloroform to 1% methanol-
_ chloroform) to give 1.25 g of pure free base of product as a golden brown 0|l
(compound #100 free base). This material was dissolved in acetone and
fumaric acid (0.30 g) was added. When diethyl ether and hexanes were
“added, a fluffy white precipitate came out of solution. This solid was




28 EXAMPLE 8

4- Fl uor o- 2- net hyl et hoxyani | i ne (XX) A solution of XX, (9. 50 g, 45.3
mol ) and 10% pal | adi um on carbon (0.50 g) in absolute ethanol (100 m)
was shaken on a Parr apparatus under 53 psi of hydrogen at 22[err]C for 2
h. The reaction was filtered over Celite, diluted with chloroform dried
(MySO err]), filtered and concentrated §g afford 8.37 g of a purple oil,
97% pure by GC, which was. carried on without further purification. The
structure was supported by GO M5 and [err]H NVR

EXAMPLE 9 recrysta(hzed frbr dedtonerethe? taTpidvit 2.7/ (1 98)\01 tine pAy azi ne ( XX1)

A crude sol ut 0

hydrochl ori d %&oﬁ%@énﬁ%@é %%‘% é?ﬁQ?g%ﬁé%?ﬁgyMnﬁq 71.7 mmol)
in chl oroben %Smgmﬁ&’éhﬁ@&ﬁ@ﬂegtg‘ﬁiﬁﬂfﬁx for 25 h. The dark brown
reaction m xture was then partitioned between 3N NaO-l and net hyI ene

chl oride. The or red and
concentrated to 9@2'}93“%'?@ V%%égl@%%nﬁg%gh?ﬁﬁ§6¥gﬁg?4ﬂé% +bAse was

di ssol ved i n 882XiH, 7r28aNe §.34i. t Foungr®,r66:268yd,07.0%;,. 8.5.63., and diluted with
ether. The nonofumarate salt precipitated and was collected by filtration
and dried in a vacuum oven at 60[et@g‘}MF’ furnish 11.38 g of a brown solid,

whi ch was carried on without furth 6 Mt ion. The structure was
supported by IN3-[4+4-[201 MithdiethdAphenyl]l-1-piperazinyl]-4-hydroxybutvilbenzoyl}- EXAMPLE

10 1-[3[4-[[2-(1-Methyle Jrhery) k- eipgriazy nyl ] net hyl ] benzoyl ] - 2-
pi peri done Funmarate (CP #66) f }' )‘%@#o(?ﬁg? @ﬂpi peri di none (10.0 g,
0.101 nol), pyridine (16.35 g, 0.207 nol), and benzene (300 nL) was cool ed

in an ice bath amelatsohitionthfdompound 1004.98 gy 10.4iniolpdestribed ibooé in
3- (chl or omet Byh)he Bf A¥dottB! Sthadli was added sodium borohydride (0.47 g, 12.5
mmol). The reaction mixture was stirred for 20 h under argon and then was
cooled in ice. Cold 1N hydrochloric acid (20 mL) was added dropwise, and
- the reaction mixture was stirred for 1 min and then was basified with solid
potassium carbonate. The resulting mixture was extracted with chioroform.
The chioroform extracts were combined, dried (Na2S04), and concentrated
to provide a green foam which was purified on flash silica gel (1% methanol-
chloroform to 5%methanol-chioroform to give'1.25 g of pure alcohol as a
yellow foam. This compound was dissolved in hot methanol, and oxalic acid
(0.33 g) was added. When ether and hexanes were added, a white
precipitaate formed. This solid was recrystallized from methanol/ether to
afford 0.44 g (9%) of the compound 101, mp 141-144.5°C. The 1H NMR in
- DMSO-dg supported the assigned structure.

Elemental Analysis: Calculated for CogH41N303-2 C2H204: C, 60.08,;
H, 6.88; N, 6.37. Found C, 60.32; H, 6.99; N, 6.56.

EXAMPLE 18

dihvdrobromide  (102)

A mixture of compound 101 (3.20 g, 6.67 mmol), 20% palladium
hydroxide on charcoal (1.00 g), and concentrated hydrochloric acid (1.7 mL,
20.0 mmol) in 100 mL of 95% ethanol was combined in a Parr-bottle. The
mixture was shaken under 60 psi of hydrogen at 50°C for 8 days. The
reaction mixture was cooled and filtered through Dicalite. The filtrate was



(19.2 g, 0.102 nol). The resulting solution was stirred overnight at
anbi ent tenperature. Water (300 nlL) was then added. The organic |ayer was
separated, washed with 1 N HO (200 nL) and three 200 niL portions of water,
dried (NaSO4), filtered, and concentrated to give 16.5 g of a yell ow
29 oil. Addition of ether with cooling aBforded 7.25 g of a
creamcolored crystalline solid. The [err]H NVR was consi stent with the
desired structure. A mxture of the internedi ate prepared above.
(6.25 g, .0.025 noF9ncertrated to pEavide an plive gieenfeampi Jeorthis Matefighwanaddgds. 40 g,
8- 852 rm: g pgt Gl\ll'_sﬁét?mtelad Qdd:éiﬂls(tﬂcéi_ﬁo@te%oﬂj(%g &Rl )chidrofoemh yitenrieselticg - 57hg,t
: nol ) an ne - 2- I r at
anbi ent t.enperat uF’é’fur’%rvé%? %ﬁ%%‘ﬁéﬁb&f&?’i&%%ﬁd% !a\ggf?d\%é’i?téeg)%getg&i ﬁp et hyl
ether (100 nl). Taguasugdayer wasaxraciedvithcghioraicms, The ellorofmcentracts wergr ed,
and fc_ongent rgggd é&}'@;\fl@; ﬁleﬂ ﬁlﬂ_az@b@,lnam %Emjént?'aﬂef ﬂlﬁrﬁviwh&@hﬁbrowioill t
purified on g as ilLic - ne ne,chlorigde. 1, o]
Give 3.40°g of comBish v Rrpdan gl siick gel Yo mRetbindinGicisorn] oivee
acid (0.90.9) in g¢pefpke(cinpoundJ@2dfrae \bhase)eas 3 gbidgnwitdwh oila I hisseonypauaid| | zed
fromiPrOH to giv i g # =y ;
@a?%d%g?lg <|§4 i'rﬁllﬁ% rﬁ%th%ﬁ/%lbs @dncetrifdld ﬁspﬁ‘!\*{ﬂﬁgﬁ), WH added

131.5-133[err] C | err| was ¢qns e th-the
assi gned st r uct ur Whee ethgranddiexgpes,yere a ed, aftaR praRiRliateprmed; imsc%|'QU| at ed

for C26H33N303. CAvEScryStallizedIfom Irhethardiettr 1o/ afigrd 1:8619032%) o6borfAfourtd,
6.87, N, 7.41 102, bt fg‘zt-iﬁfibb%cﬂas%e’f H _WBM%D-%@supﬁﬁne@ﬂ% &8ignere

prepared by variation o e amde starting material “or e aryl pirperazine
conponent of the $B&B¥¢-on. Specifically, the preparation of conpound #67
required the use of 2-azacycl ooctanone instead of piperidinone. Conpound

#73 ) Elemental Analysis: Calculated for CogH41N302-2.0HBr: C, 55.69; H,
6.93; N, 6.72; Br, 25.55. Found C, 55.44; H, 7.11; N, 6.49; Br, 24.68.

Oxalate Hydrate (CP #25)

A mixture of 1-[2-(methylethoxy)phenyl]piperazine (IPP, 7.28 g, 0.033
mol), 3-acetylbenzonitrile (4.80 g, 0.033 mol), and titanium isopﬁ)poxide
(11.74 g, 0.041 mol) was stirred at room temperature for 2 h, heated to 80°C
for several minutes, and then cooled to room temperature. Methanol (150
mL) was added and the mixture was heated to dissolve most of the solids.
After-cooling to room temperature, sodium borohydride (2.27 g; 0.060 mol)

" was added in portions and the mixture was stirred overnight at room
temperature. The reaction mixture was concentrated on a rotary evaporator.
and the residue was pattitioned between 3N NaOH/CHoCla. The organic
layer was separated, dried (K2COg3), filtered, and evaporated to an oily
residue which was passed through flash grade silica using 4:1
hexane:EtOAc as eluant to give 3-[1-{4-[2-(1-methylethoxy)phenyl]-1-
piperazinyljethyljbenzonitrile as an oil (1.55g, 13.5%).

, A solution of this material (1.55 g, 4.4 mmol), 10 N NaOH (10 mL), and
EtOH (10 mL) was refluxed for 8 h and stirred overnight at room temperature.
The reaction was concentrated by evaporation and the residue was
dissolved in water (50 :mL). Addition of acetic acid (5 mL) caused a white



required the use of N-(nethyl)acetam de instead of piperidinone. Conpound
#86 required the use of N (2-nmethoxyphenyl)pi perazine instead of |IPP and
2-azacycl ooct anone instead of piperidinone.

EXAMPLE 1 1 1 -[4-[[4-[2-(1 -Methyl et hoxy) phenyl]-I

- pi perazi nyl ] met hyl ] benzoyl ] pi peri di ne

Di hydrochl oride (CP #103) A solution of 20 g -of

N- (2- et hyl et hoxyphenyl ) pi perazi ne furB7ate was partitioned between ‘agueous
NaOH and net hyl ene chl oride. The organic | ayer was w thdrawn and the
aqueous | ayer was washed thrice nore with nmethyl ene chloride. The organic

| ayers wer e przcipithte td)fo0h)whith Wasifitereaintd ghan84M{4-f2-fe to give 12.5 g of the

free base o dywigt h THF
(100 ) . &!3@@%‘@8@?“%“%?" A elffioehges diid B Mo B 26, i ne (0. 1
m., 65.3 rmﬂlf7 he sol ution was stirred at anbi ent terrperature
overnight, treated with EtOAc, washed with water, then the product was

t ted int . I
Co faci it are 1S gApiAds, é‘?%ef*‘@ﬁ%“ﬁe@%ﬁ‘% RSP Bl o L1,
(ca. pH 10, romgmperﬁwrerwm 1. Aecarborpidimigazolex0:32. &002mel)mdthey | ene
chl)?r;deel(lt\ééyﬁ?? w&lﬁﬁeewaﬁrﬁ&é&b%rgmrg?gfnggtmsﬂ m@n%ai%oawm to give 20A5
?nxt ur eyof PW@"G’PP(@ ﬂaﬂ*ﬁ%@v%sgb WW‘I"W’?A%S‘@% &{(M{gl& mmol ) of
pi peri di ne was addedtaad thé nlixtarg was PMM&MB qtmrBJThemjher layéf wad % and
heated at OgmdfiRi ﬁgﬁk@uﬂ feéngéClaédﬂtnoﬁfs fd, @n@& rq( ful?gﬁ %&é 2"r g;mg

e nas CRARCHRE 1 GNASPTRAIISATE GHop thse o il %er

| ayer was s%YﬁB"é?
material was dissolved in EtOH and treated with oxalic acid (0.17 g, 0.0019

mol). Addition of ether caused a solid to precipitate which was collected by
filtration, affording compound #25 (oxalate salt) as a white solid (0.123 g,

 14%), m. p. 124-130°C. H-1 NMR and mass spectral analysis supportéd the
assigned structure.

~ _ M

Elemental Analysis: Calculated for Co7H37N302-CoH204-H20: C,
64.07; H, 7.60; N, 7.73; H20, 3.31. Found: C, 64.29; H, 7.37; N, 7.64; H>0,
1.22.



give an oil which was purified on two Waters Prep 500 HPLC col ums

(Et CAc/ hexane; 45:55) resulting in 3.35 g yellow oil pure by TLC. This oi
was dissolved in iPrOH filtered through a MIlipore filter, treated with
concentrated aqueous HO (1.5 nlL), and then triturated with ether. The
resulting white solid precipitate was recrystallized from nethyl ene
chloride/ether, dried overnight at 70B8r]C under vacuum producing 2.9 g
(329% of CP #103 as a white powder, np 205-208[err]C. The [err]H NVMR in
CDCl [err] supported the assigned structure. El emrental Anal ysi s.
Calculated for CJerr]J]Herr]Nerr]O[err].2.HJ.0.25Herr]C C, 62.59; H
7.51; N, 8.42; d, 14.21; Herr]0, 0.90. Found: C, 62.67; H 7.83; N, 8.16;

Ccl, 13.87; Herr]0, 2.82. In a simlar manner, conmpound #99 was
prepared by using 4- bronophenet hyl ‘brom de instead of 4-bronobenzyl
brom de in the reaction sequence. _ EXAMPLE
12 1

. -[2-[[4-]2-(1- Met hyl et hoxy) phenyl ] - 1- pi perazi nyl ] net hyl ] benzoyl | pi peri di ne
Di hydrochl oride (CP #111) A sol ution of 2-(brononethyl)benzoyl

brom de (12.03 g, 43.28 mmol) in THF (100 nL) was cooled to -78[err] C under
nitrogen. The solution was treated with piperidine (4.28 n., 43.3 mmol) and
triethylamne (27.2 nL, 195 nmol). This caused .a considerabl e ite
precipitate to form The solution was allowed to slowy warm en the
tenperature of the solution was ca. O[err]C, =z

31 N- (2- net hyl et hoxyphenyl ) pi per azig)@ fumarate (27.2 ni, 19§_nnnl) was
added. The solution was warned in an &% bath at§ 70[err]C for 1 h. The
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was then treated with water. and nmet hyl ene chloride. The nethyl ene chloride
| ayer was separated, dried (MgSO err]), filtered and concentrated to give
24 g of a brown oil. The oil was purified by high-pressure liquid

chromat ography (hexane/ Et3N, 9:1). This solvent systemgave a fraction

whi ch contained 2.5 g of product highly pure by TLC. This was dissolved in
iPrOH, filtered through a MIlipore filter, and treated with concentrated
aqueous HCO (1.13 nL), and the product3®as triturated with ether. The-
resultant solid was recrystallized fromiPrOH ether to give 1.7 g of CP #1
11 as-a white powder (8%, np 192.5-196[err]C. The [err]H NVMR in DVSO d6

was consistent with the assigned structure. _El enent al Anal ysi s:
Calculated for CJerr]H err]Nerr]O[err].2.HO: C, 63.15; H 7.54; N, 8.50;
C, 14.34. Found: C, 63.16; H 7.65; N, 8.63; d, 13.92. In g simlar

manner, conmpounds #1@8-110, 142, and ki3 were pfepaved y vari ati of the
initial amne corrponent in the reaction sequence. Speci J cally, tﬁg
preparation of .compounds #108, 109, 110, 112 and 113 reqU| red the

repl acenent of piperidine with 4- (carbethoxy)piperidine,

3, 3-(di met hX,I ) pi peri di ne, rmrhphol tone :J\" (,get hyol )cy,\c;l opentyl am ne, and
honopi peri digne mwespagtivel y. EXAMPLE 13
1-[3-[[4] 2-g1- M3 hyI%t ho#y) phgnyl g 1 ;)l pera2| %/I ] n’.et hy)] phenyl sul f onyl ] - 4-
hydr oxypi pei di fle (CP #107) 2 SN Bd®nosEcci 8l m & (6%27 g, 0.035 nole),
m t ol uenesul fonyl chloride (6.72 @, 0.035 nole), and benzoyl peroxide (0.67
g, 0.0019 nole) were conbined in CCl[err] (40 mL) and heated at reflux 2 h.
The reactiog mxturegwas filteredjand ypashed with Cellegr]. The filtrate
was concentrated®to §ive m brononet hyl benzenesul f onyl C'hl oride, 9.74 g, as
a viscous ya logoilx § Al:m xur e ®f nEbr o etAyl b&nzenesul f onyl
chloride (2,50 g, 0.Q093 %JGOU_.E satur ated sgdi ug bi carbonate
solution (10 nL), and met yI ene chloride (20 nL) was codted to O-5[err]Cin
an ice-wat e bat:b ang traat 6C§WI tE a solution of 4-Hydr axypi peridine (0.99
g, 0.0097 nol e) net hyl ene hl ofi de (20 nL). The resulting mxture was
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32 hour, warned to roomtenperature, and stirred overnight. The organic
| ayer was separated and the aqueous | ayer was extracted with nethyl ene
chl oride. The organic |ayers were conbi ned, washed with saturated sodium
chloride solution, and dried over anhydrous magnesium sulfate. Filtration
and evapor ation afforded 3.16 g of oil. A solution of this material, N (2-
i sopropoxyphenyl ) pi perazine (2.14 g, 0.0097 nole), N N

di | sopropyl ethylamne (1.32 g, 1.78 nL4®.01 nol), and THF (40 nlL) was
heated to reflux under argon for 12 h, cool ed, and evaporated. The residue
was partitioned between nethyl ene chloride and 3N sodi um hydr oxi de
solution and the organic |ayer was separated. Drying over anhydrous
magnesi um sul fate and evaporation afforded an oil which was purified by
chr omat ography on flash sili ca usi ng et hanol : et hanol : get hyl ene chlpri de
(1:1:98) as~an efuan®, t& gi V@ 1- B3- [ (@[ 2- B1- mdt hyl@t hogy) phenyl ] - 18

pi per azi nyl ] met hyl ] phenyl sul fonyl ] -4-hydroxypi peri di ne'g:(CP #107) . S‘nl S
mat erial was dissolved in diethyl ether and added to a solution of »
anhydrous hydrochloric acid and diethyl ether. The resulting slurrg was
filtered, washe® wigh di ethyd etger, pand gtirged iy THE for 1.5 hogrs.
Filtration and yl@ at 65@rr]’6|na/acua af‘éord@ 1.90 g (33% o= the
hydrochloride s&i t, 3np. 127'° 138[erd C, $hos@ st @icture was suppoEt ed by
[err]HNWR 8nd 85. ¥ ¥ B Srent &l Aghl ys#s: Bal c@ated for
Clerr]Herr]Nerr]derr]*2Hd *H err] O*0. 75 tetrahydrofuranoate C, 3‘4. 36;
H 7.33; N, 6.79; H20 2.90. Found: C, 54.45; H, 7.53; N, 6.45; H20, 2.97.

EXAMPLE 14 : T T x 1 x[3-[44-2x(1 Vet hyl etgoxy) phenyl]-1-
pi per azi nyl hg/l ]t h| obenzoyl ] pi peri di ne Hydrochl ori de=(CP #1)
sol ution of [ [ 45[ 2- €1- mek hyl &t ho®y) phenyl I~ 1- % perBzi nyl ] net hyl ] -

benzoyl ] pi pﬁl’l dtme (£P #26, E 86 g, 010092:nvl } ang. tolyene (50 nL) was
treated with 2, 4-bi s(4-nethox %phenyl )1, 3-di t hia-2, 4-di fhosphet ane- 2, 4-
di sul fide (2.221y, 00058 noj) amd tBe resultizng m xt e was heated at

90[err] C
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for 1 h. The reaction was cool ed foll owed by the addition of toluene (50
m.), and m xed thoroughly wth excess 3N sodi um hydr oxi de .sol ution. The—
organi c | ayer was separated, washed with saturated sodi um chl ori de
solution, dried over anhydrous magnesi um sul fate, and concentrated to an
oi |y residue. Chromatography of this material on flash silica, using
1.5-2.5% net hanol in nethylene chloride, afforded CP #1 whi ch was converted
toits 41 - 33 hydrochloride salt
in ethereal hydrochloric acid, 3.61 g (7799, mp. 221- 224[err]C (dec,
uncorrected). The structural assignnment was supported by [err] H NVR

chem cal -ioni zation M5, and IR data. El enental Anal ysis: Cal cul ated
for Jerr]Herr]Nerr]0OS*HO : C, 61.60; H £ 7.30; N, 8.23. Found: C, 61.48;
H 7.47; N, 8.28 _ EXANPLE 15

1-[4-(2- [49[2 @i 8 8 8 8 &8 R 8 N

‘d|qeL

- Met hyl et hoxy) phenyl ] - 1- plpera2|nyl]ethyl]benzoyl]p|per@plne
oxal ate (CP # 99) The free base of 2-isopropoxyphenyl piperazme was
prepared by treatnent of the -sunmarate salt wi th aqueous bicarbonateg

foll owed b ex- actjon ingo cgloroformto provigle a brown oil (30.68g, 139
mol ) whic di oIveggln.EOO F~anh g% DMSO. To this sol ugd on was
added 4- brﬁnnphenet yl bhpﬁldg (44 0 %P ), Fodi n1|od|de (4885 g,
37.5 mol ) §and 8N, N-Hi i sof® opyRet hi@ am;e (?3 65; 570 m'ml) Thi s s&l ution
was stirred un&r argon for 3ddays. The reaction mixture was then pour ed
into saturated aqueous bicarb@nate sol uti on which was extracted several
times withrethes. The ether extragts were gonbifed, rwashed successively
wi t h agueous bi carbonate solution and brine, dried (MgS®®), and
concentrat®d t & provide & sti€ky Browsol 7. This fatefal was purified on
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Prep 3000 LC apparatus (35% hexanes-di chl oronet hane to pure

di chl oronet hane) to afford 34.9 g (62% of the desired aral kyl pi perazi ne as
a light browmn solid. A mxture of this material (5.0 g, 12.4 mol),

pi peridine (3.17 g, 37.2 mmol), and A J[err]Pd(PPh[err])[err] (0.39 g, 0.558
mol ) under 1 at nosphere of carbon nonoxi de was heated at 100[err]C for 3
days. TLC analysis indicated ca. 40% 4@vVersion to a new product. An
additional 0.39 g of palladiumcatal yst was added to the reaction m xture
whi ch was heated an additional 4 days. The reaction m xture was cool ed, and
to the resultant black solid was added chl orof orm and water. The | ayers
wer e separated, and the aqueous | ayer was extracted wi-th chl orof orm sever al
times. The chl oroformextracts were cgnbined, hfgrieg ( err]Serrl), and
concentrat e® to8pro de & dafk bréwn Bil hic was®™purixied on flagh silica
gel (10% hexanes-chloroformto pure chloroform) to progde 1.13 g & pure -
110 (free base) as a green solid. This material was dissolved in ad®t one,
and oxalic acid (0.33 g) was added. \Wen giethyl ether and hexanesaner e
added, a cr,@am,gol Ofed memgl tape cape oft of@sol ut| on. This soli & was

recrystal ligedgs o z g 8 34 1§om
met hanol / ether Po pBovi @ 0. §9 Q3%@ of co @I#QQ, m 202- §
205. 5[err](§ Th® 1 B N\MEin IVEO suppolt ed § he assi ghed struct ue.
El enental Analysis: Calculated for (Jerr]®™erf3Nerr]O[err]*1.1
C[err]H[err]O[err] C, 66.27; H, 7.48; N, 7.99. Found C, 66.00; H, 7.67; N,
. 84.. T sEXAMPLE 46 T 1 =
[4 [4-[4- [2 (1- I\/Et hyI et hoxy) phen:é/l ] - 1- pi perazi nyl L: 4- oxobutyl ] benzoyl ] -
pi peri di ne FumaFate{ CP & 106 Fhe fTee baseTof i sopr opoxyphenyl
pi perazine yas prepared y =< T T T T T )

H .

T T T T T T T T T R
2
5 A Y : A A N 5 % I,{,>|<
— [e) Q o (o] o () (@]
g I § & & & & & ¢ T
(v e g & ¥ v  «@ E) z 3
z . © 1
2-Q

HO
H
HO
HO
N .
N
N
N
N
N
X
X

]
moe o=0 X
] @ @ © - L oo @ e 8 g8 >—1
2 ® 2 R 2 o R* b R 25 ;!
o L) d 9 o o~ hd ; :Om
3. 8 B T = S @83 = ¥ § §.3 2
" 2 2 S G 2 % * &
3 :2' b 53 S ad ~ P R < SS9
g & = = = = 2ax"’
Sad
gv
(=] S =) - -
(4] 4.} > py om
I I x x > = T s )
o 26 2o o & B 9 0 T 3=
= g a= @ 2 e ) o
R g = =
K o
' D s a oW =
= = = ey b=y b4 w w o w v
3 & 3 8 S » N R Q. tn )
x A L & - 0 < o e o s
© o = P
s g N a L > o & o £ &
-]
. a3
v v 38
v
° z » g g ¥ & g =z <~z§
Q
:.
=
_v



e

treatment of the fumarate salt w th aqueous bicarbonate foll owed by
extraction into chloroformto provide a brown oil (41.0 g, 186 mml) which
was di ssolved in 435 nL of anhydrous DMBO. To this solution was added

4' - br ono- 4- chl or obut yr ophenone (58.4 g, 223 mml), sodiumi odide (6.49 g,
763 mmol ). This sol ution

50.2 mmol ) and NN-dii sopropyl et hyl am ne (98.6 g,

was stirred under argon for 7 days. The reaction m xture was poured into
sat urat ed agueous bi carbonate solution g3 ch was extracted several tines
with ether. The ether extracts were conbi ned, washed successively wth
aqueous bi carbonate soluti.on and brine, dried (MgSO err]), and concentrated
to provide a sticky brown solid. This material was purified on a Waters
Delta Prep 3000 LC apparatus (45% hexanes-di chl oronet hane to pure

di chl oronet hgne) to afford 19.0 g (23% of the desired hal obutyophenone

pi perazine a3 a KB ght®bro®n s&id.8A niéxturge of athi g mat@rial (5.0 gt 11.2
mmol ), piperidine (2.87 g, 33.7 mol), and C[err]Pd(PPierr])[err] &0.35
0.505 mmol ) under 1 atnosphere of carbon nonoxi de was heated at ®

g,
100[err]C for 20 h. TLC analysis indicated ca. 60% conversion to a rj‘éw
atal yst was added to th

product. AnAaddipional 035 giof Bl | gdi umcat al
reaction m @& ure@whi £h V\% hegt edgan agdi tigonalks 20 B. The reaction 3 xture
was cool ed,%amd%o tfe resul tgnt gac@'sol W adged chl or of orm agl
water. The Fayers were sBpar & ed, §and ¥ he §que§15 IFyer was extract@l with
chl orof orm several tinmes” The® chl 8rof orm extracts were conbi ned, dr&ed

(Na2SO™4), and concentrated to provide a dark brown oil whi.ch was purified

on flash sik ca el fchlafofogmtg 1%pethanol -_chloroforn to give 1.25 g
of pure freg: base of product as a gol den brown®il Fconfound #100 free
base). This mat €7 i al Twas Xdi ss®l ve®d i n mcetone and fgmargce acid (0.30 g) was
added. Wenxdi etzhyl £t heg and. hexanes f/vere$gd\(/:l\%g, %:fl uffy white

)

preci pitate cane out of solution. This sol 3,
35 recrys¥al | f’zed *¥ronxacetmne/ £t heg t o provide 9:74__9 (11 %9 of the aryl
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pi perazi ne oxobutyl benzam de #100, np 154-155.5[err]C. The [err]H NVR in
DVBO-d[ err] supported the assigned structure. El enental Anal ysi s:
Calculated for CJerr]Herr]Nerr]O[err].1 .1 CJerr]Herr]O[err]: C, 66.27;
H 7.23; N, 5.31. Found C, 66.26; H, 7.09; N, 6.77.
EXAMPLE 17 1
-[ 4- [4 [4-12-(1- Met hyl et hoxy)phenyl] 1 QI perazinyl]- 4 hydr oxybut yl | benzoyl ]
pi peri di ne bi soxal ate (CP # 101) To a
solutlon of conmpound 100 (4.98 g, 10.4 mml) described above in 200 nL of
absol ute et hanol was added sodi um borohydride (0.47 g, 12.5 nmol ). The
reaction mxture was stirred for 20 h under argon and then was cooled in
ice. Cold 1 N hydrochloric acid (20 nL) was added dropw se, and the
reaction maxturg@ wag stigredgfor gl m@ ang t hem wag bafi fied with solid
pot assi um carbonate. The resulting m xture was extractad wi th chl ogof orm
The chl orof orm extracts were conbi ned, dried (Na[err]Sﬂerr]) and
concentrated to provide a green foam whi ch was purified on flash silica gel
(1% met han Ql- chlorgformto S%rekhanol chI oroformto give 1.25 g o pure
al cohol ga Iow‘~f oa@ Tgs c@poa@d vxgs di¥ssol¥ed.in hot net hagol , and
oxalic aci @& (0.83 g wag adagd. en ®t heg an% hex@nes were added, 2a whlte
pr eci pi t aafs f@med" Thizs S(ﬁl d ﬁas Fﬁecryit al ® zedsfr o met hanol / eBher to
afford 0.44 g (9% of tAe conpound 101, np 14I-144 5[err]C. The [eBr]H NVR
in DMSO-d[err] supported the assigned structure. El emental Anal ysi s:
Cal cul ated _f or C[errE]H[err]N err]IO[err] 2 CZH204 C 60 08; H, 6.88; N,
6.37. Found C, %0.3 NT 6. 56.

EXAMPLE 18 =x T r = T =T _
1-[4-[4-[2-(1- N\t hyI et hoxy) phenyl | - 1- pi perazi n |'] butyI gbenzoyl ] pi peridine
di hydr obr oni de ‘flozf A i xFure f cﬁrrpo d 191 (%20 g, 6.67 nmol),

20% pal | adizum hydr oxi de ;on char cga 2and goncgntrated hydrochloric
acid (1.7 nL, 20.0 mmol ) in 100 rrL of 95°/Iethanol was c¢onbi ned n'w a Parr

bottle. The m xture was shaken under 60 psi of hydrogen at 50Bert¢]C for 8
days. The reagri,on n&xture was cooled and filtered thrgugh Di cﬁl e. The
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36 concentrated to provide an olive green foam To this material was
added saturated aqueous bicarbonate solution and chloroform The resulting
m xture was passed through Dicalite, and the |ayers were separated. The
aqueous | ayer was extracted with-chloroform The chloroformextracts were
conbi ned, dried (Na2SO4), and concentrated to provide a |ight brown oil

whi ch was purified on flash silica gel 48L% net hanol -chloroforn) to give
2.46 g of pure conpound 102 (free base) as a golden brown oil. This
conmpound was dissolved in hot methanol, and concentrated HBr (1.1 nlL) was
added. When ether and hexanes were added, a tan precipitate formed. This
solid was recrystallized fromnethanol/ether to afford 1.36 g (32% of
conpound 102, np 197.5-198.5[err]C. The [err]H NVR in QMSO-d[err] L
supported the asgign@d ®rucBuref & ERenerBal Bnal gsis: Calcul ted for
Cerr]Herr]Nerr]O[err].2.0HBr: C, 55.69; H 6.93; N, 572; Br, 25g55.

Found C, 55.44; H 7.1 1; N, 6.49; Br, 24.68. N
EXAMPLE 19 ~
1-[3-[[4-[2,,(1- Net hyl et hoxy) ghenyl] - 1.pi perazi nyl ] - 1-ethyl ] benzoyl ] @i peri di
ne 5 B B = algte drage ( #%) A mxtu of
1-[2- (et hyget hay) p§enyl%] pi [@r azpne PP, 57.2& g, ».033 nol), 2

e
3-acetyl ben?oni il e;(4.'§0 9,.20.033 m@), ind @ t arum Rsopr opoxi deB(11. 74
g, 0.041 nol) was:-stirred at roomtenperature for 2 h, heated to 80ferr]C
for several mnutes, and then cooled to roomtenperature. Methanol (150 niL)
was added a t m xt ure_ was_.heated tpo di ssol nost of the solids. After .
cooling to foom enp%r atgtre, Sodi E’J:?n bo:?ohyg:rsi d\eé?(237 g,g-" 0. 060 nol) was
added in pomtions ang the m xturexwas Btirxed aver rkght Iat room
tenperature,_ The reaction m xjure _was concentrated on a_rotary evaporator.
and the resi"rdue%:wasa%artir}ti o)r%d bat vvee]r% 3N Na CHZ%I 2. Mhe organi c | ayer
was separated, driedp(Klgrr]G[erkgl), £iltgred,andrzevagorated to an oily
resi due which was passed through flash grade silica usiny 4:1 :
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hexane: Et OAc as eluant to give 3-[1-[4-[2-(1 -nethyl et hoxy)phenyl]-1 -

pi perazinyl]ethyl]benzonitrile as an oil (1.55g, 13.5%. A sol ution
of this material (1.55 g, 4.4 mmol), 10 N NaCH (10 nL), and EtOH (10 ni)
was refluxed for 8 h and stirred overnight at roomtenperature. The
reaction was concentrated by evaporation and the residue was dissolved in

water (50 mL). Addition of acetic acid (5 nmL) caused a white

37 precipitate to formwhich was filtgged to give 3-[1-[4-[2-(1-
enzoic acid as a white solid,

met hyl et hoxy) phenyl ] - 1- pi per azi nyl ] et hyl ] _
[ [ was di ssolved in DM (11 nL) and treated

1.26 g (77% . This materi al
portionw se at roomtenperature with 1,1'-carbonyl diimdazole (0.32 g,

0.002 nmol). The reaction was stirred at roomtenperature for 1.5 h and then

treated with_ pi perldl ne (0.314 g, 3.7 nol). After stirring an additional
2h, water (05 n8) was add¥led And tHE mi 3t ur g iasyext mact@l with etherg! The
et her | ayer Was washed with saturated NaC sol ution, sepérated drle(E
(K[err]COJerr]), filtered, and evaporated to give corrpouﬁ'd #25 (free"oase)
Thi's rraterlal was dissolved in EtOH and tr&ted

as a yellow oil (0.60 g).
(0.47 0. QD19 nypl ,@ddltl on of et her "caused a SOE dto

wi th oxalicyaci
preci pi t at eswhi W €O Iectaad by*fll at|»§ fo[)%h ng conpound #2
(oxal ate saEt) as a@/m t‘g sol¥d (0'012311 %, In 124-130[err] C 5—|—1
NMR and mas3 sp@trag angl ysiss supgor t &l th§ as§ gnéﬁi stBuct ure. &

El ement al Anal ySis: <al c#l ated for L
Cerr]Herr]Nerr]O[err]*Cerr]Herr]O0[err]*H err]0: C, 64.07; H 7. 60 N,

7.73; H20, 3. 31x Foupd: &, 6&29 JH_ 7:537 IN 7164 II:-IZO:,
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Table 2 (continued)

Ar
2-(nPr)Ph
2-(OEt)Ph

2-(OMe)Ph
2-(OMe)Ph
2-(OMe)Ph
4-CIPh
2-(CF3)Ph
2-CIPh
2-CNPh

3-CiPh

-(CHa)e
~(CH2)e-
-(CH2)s-

-(CHa)e-

(CHa)s:
-(CHa)s-
-(CHz)s-
-(CHa)s*

{CHa)s

X

CAR 5 mg/kg
(Escape Loss)

1P . Administration -

-8% (0%)
at 15 mg/kg

97% (26%)
-98% (42%)
-95% (22%)

-27% (17%)
at 15 mg/kg

-5% (0%)
at 15 mg/kg

-80% (7%)
at 15 mg/kg

-68% (0%)
at 15 mg/kg

74% (5%)

-36% (21%)

Salt Receptor
Form M.p. A..&_:u_:mu M_A_ nM)
1.4 HCIO4 157.5-160.5 41
(0.25 hydrate)
HCl 188-190 57
2HCI 184-186 29
HCI 196-198 201
(1.5 hydrate)
0.5 Fumarate  112-155.5 121
(0.2 hydrate)
2HCI 172-175 >1000
(hydrate)
1.1 HCl 210-211.5 281
HCl Qo-,_.\.@ 77
0.85 Fumarate 182-184 63
HCl - 183-184 347



42 [err] 43 [err]

41 [err]

48 -

Table 2 (continued)

Comp'd

97

Ar
3-(CF4)Ph
wpo_vs
3,5-CloPh
Ph
2-(OiPr)Ph
2-(OiPr)Ph

2-(OIPr)Ph

H -(CH2)s-

H -(CHo)s-

H +(CHa)s-

H -(CHa)s-
O
H H (CHa)eNH;

H H (CHp)gNHBoc

X

” ”mu .wa
O\Zlmw

]
0

CAR 5 mg/kg
{Escape Loss)
{P Administration

72% (3%)
at 15 mg/kg

-23% (0%)
-43% (3%)

-82% (11%)
at 15 mgkg

-98% (67%)
at 15 mg/kg

“99% (26%})
at 15 mgkg

-8% (0%)
at 15 mg/kg

Salt
Form

HCH
(0.3 hydrate)

HCIO4
HCI
(0.5 hydrate)
HCI
1.1 Oxalate
(0.1 hydrate)

2 Oxalate
(0.67 hydrate)

Oxalate

Receptor

M.p. Aon@_:n_:u (K; nM)

207-209

180-183.7

242-248

134-136

162-165

134-136

131-133

D2

682

18

21

>1000

NT

15



46'[err]

QiPr

Table 3 Q: /N (CH.) ~ C-N
N /In\z (CHa)n \0/ _n_v O N

R R¢

Receptor

[err]

45

44 [err]

49 -

CAR 15 mg/kg Salt L iy g
(Escape Loss) M.p. (cc)Binding (Ky n

Comp'd r? ! n 1P Administration Form p. ) D2

99 H H 1 -92% (48%) Oxalate 202-205.5 24

100 =0 3 -97% (49%) 1.1 Oxalate  154-155.5 Ly

101 H OH 3 76%(%)  20xalate 1411445 13

102 H H 3 Not tested 2HBr 19551995 7.2

10 H H 0 -35%(6%) 2HCI - 205208  ca. 100

at 5 mgkg (0.25 hydrate)



49-

50

In
OiPT \Q/ !
Table 4 @l ' N<pe

N N—CHj S

./ /AN
O\/O
CAR 5 a._n:.n Salt Receptor
(Escape Loss) Form M.p. Aonw_zn_:n (K; nM)
Comp'd R® R? P Administration . . D2
104 Me 4% (2%) 2HC 197-202 45
Me
105 -(CHa)s- 7% (0) 2HCl 189-191 18
{hydrate) :
106 “(CHa)a" -27% (0) . 113115 196
107 C ¢95% (5%) 2HCI 127130 69
OH . (hydrate)

48 [err]

[err]

-47-



51 [err]

50 [érr]

[err]

51

Table 5

Comp'd
108
109
110
111

112

113

“.lnYoo~m~

()

-(CH2)s-
Me ¢CsHg

-(CHy)e-

OiPr

arers
—/ 2

CAR 5 mg/kg
{Escape Loss)
IP Administration

-69% (0)
at 15 mgkg
-67% (17%)

31% (0)

-95% (0)

-98% (33%)

72% (12%)

Ia
/
C~—N
] S

9
) R

Salt

1.8 HCI 178-182
(0.7 hydrate)

2HCI 214-227

(hydrate)

2HCI 218-220
(0.3 hydrate)

2HCI 192.5-196

2HC 196-199

2HCI 208.5-210.5
(0.35 hydrate)

Receptor

Form M.p. Aonw_:u_:ﬂ Mx. nM)

10.4

7.0

32

37

16

11



52 TABLE 6 CP# Dose (mg/kg)[err] Pre-Reaction Time (mn)

Catal epsy (% 39 50 60 17.3 53
50 - 60 ~32.4 53 50 '
240 47.9 80 50 - 60
84.8 80 50 240 62.0 84
50 60 1858 84 50
240 33.9 93 50 60
20.0 93 50 240 1.9 111
50 ' 52 111 50
240 o TABL%O 7 Note 1: IP Admnistration
53 TABLE 7 COnpound 1 h 4 h IV #53
0. 038 0. 263se (mgfkg)! ©- O¥te-Reaction Time (mih- 00 ataipay] (o
[0.094, O. 439] [0 008, éﬁ&?} 9) ' (mib} (%)
60 _ 17.3

53 50 60 324

53 50 240 479

80 50 . 60 84.8

80 50 240 62.0

84 50 60 18.8

84 50 _ 240 . | 33.9

93 . 50 60 20.0

a3 50 . 240 1.9

111 50 . - 60 52

111 50 .240 50.7

Note 1: IP Administration



#54 0. 047 0. 251 0.019[err]

[0.29, 0.86] [0.116, 0.801] Hal operi dol 0. 088 0. 028b
0.023a The ENerr] (ng/kg) values and 95% confidence limts are shown for
oral admnistration (1 h and 4 h pretreatnent) and for intravenous (1V)
adm ni stration. Notes: a. EDerr] extlnateg using linear regression, 95%
confidence imts not determned. b ED[er conputed with PROBIT, 95% -

confidence limts not determ ned. 54
TABLE 8 conp' d#  Route of Adm nistration Dose( rrg/ kg) Expiration Time {mn)
31 TABLE 7 1.0 18 32 _ | P
1.0 : 41 33 | P : 1.0 10
34 O 10.0 33 35 PO
10.0 C%’E@OU“% Th PO 4h 10.& .
7.4 37 PO 10.0 25 48
| P 1.0 , 14 54 1P
1.0 #596 55 0.038 | p 0.263 1 00.030 13
56 ' | P [0.006, 0.056]0 [0.094,0.439] 15  [§:008, 0.045] | P
1.0 22 58 | P 1.0 29
59 ' | P 1.0 43
#54 0.047 0.251 - 0.0192
[0.29, 0.86] [0.116, 0.801]
Haloperidol 0.088 0.028° 0.023a

The ED5g (mg/kg) values and 95% confidence limits are shown for oral

administration (1 h and 4 h pretreatment) and for intravenous (IV)
administration. Notes: a. EDgg extimated using linear regression, 5%
confidence limits not determined. b. ED5g computed with PROBIT, 95%

confidence limits not determined.



60
1.0
65
1.0

- 71

1.0

77

1.0

80

1.0

83

1.0

87

1.0

55 conp' d#
90

1.0

25 103

P 1.0 18 62 | p
21 63 | P 1.0 41
P 1.0 28 66 | p
18 70 | P ; 1.0 14
" 1.0 54 23 72 P
29 73 . PO 40. 0 25
" 1.0 12 78 | p
TABIA8 8 79 | | P 10 - P
colpidf Rute of Administhaiibn, Dose (mo/kg) 14Expifiion Time (min) 1P
P 1.0 21 84 P
?1P42 86 P . 0| P - 1.0 . é80 | 18 | P22
3229 89 [ i p 1.0 08, 41 6
Reyite of AdminilRration Dose (H/ kg) - Expirat 18n Tine (nin)
'3 17 g po L° 10 2792 33 P
35 1P PO 1.0 10.0 23 19
36 PO 100 7.4
37 PO 10.0 25
48 ' IP 1.0 14
54 P 1.0 16
55 P 1.0 13
56 P 10 15
57 P 10 22
58 P 1.0 29
59 P 1.0 43
60 P 1.0 18
62 P 1.0 21
63 P 1.0 41
65 P 1.0 28
66 P 1.0 18
70 P 1.0 14
71 IP 10 23
72 P 1.0 29
73 PO - 400 25
77 iP 1.0 12
78 P 1.0. 28
79 P 1.0 17
80 P 1.0 14
81 P 1.0 22
82 P 10 16
83 P 1.0 21
84 P 1.0 42
86 P 1.0 22
87 P 1.0 28
88 P 1.0 29
89 P 1.0 16



104 PO 10.0 50 105 PO
10.0 10 111 | P 1.0
11 112 | P 1.0 11 113
PO 10.0 15 _
56 WE CLAIM 1. A conpound represented by the formula I: [err]
wherein Ais Nor CH Wis C or SO Rlerr] and R2 are H or
Cerr]-Cerr] alkyl n = 0-4. 55 o
comp'df Route of Administration  Dose (mg/kg)  Expiration Time (min)
90 IP 1.0 27
92 P 1.0 17
- 93 P 1.0 25
103 P 1.0 43
104 PO - 10.0 50
105 PO 10.0 10
111 iP 1.0 11
112 | od 1.0 11
113 " PO 10.0 15



R3 and R4 are either both H or one of themis Hand the other is

Cerr]-Cerr] al kyl or hydroxyl, or both are taken together as oxygen
to constitute a carbonyl group, with the proviso that when n=0, R3 and
R4 can not be t aken toget her as oxygen. Rlerr]. and R6 are '

i ndependently selected fromany one of H (err]-Cerr] alkyl,
Clerr]-Cerr] alkoxy, nitro, hal ogen, hal oal kyl, C[err] C er] al kylthio,
amno, Cerr]-Cerr] . nono- or di- I51§/I am no,

al kyl ami do. Rlerr] is 0 or S where Wis C, R7 Isfliﬂlugﬂ[lﬂlmulmﬁﬂll
R8 and R9 arg ] cLe dently selected fromany one of

al kyl , Mrr] ani noal kyl, phenyl, substituted heh yl at al’k
wherein the al kyl portion is C[err]-C[err], Cerr]-C-err] acyl, derr]

to (ferr] cyﬁ.l_ (i%{ Q&n?@{%@?&ﬁﬁ%ﬁgﬂ@gtﬂm% taken together to forma

ring having saturated or

unsaturated, substituted or unsubstituted, and may contain one or nore
hetero atens in addltlontotherlngl\RsuchB S, 0Oor N wi thin the
ring; or optionally -NR8Rgimay be conbi th a 2-4 '

57 menber ed car bon lety to form us d bi cyclic ring, which may be
saturated or unsaturate rT[1an unsubstlt bstﬁf’ut ed; or optionally
NRB8R9 may be conbi Aed—wAt h a m-ﬁﬁﬂbﬂ d |n| ng atl | east two -
carbon atons and up to t\@_ h tero atg?nmsel ec ed mS or 0, to form
a spirocycle ring system i ch may be satura d, orRunsat ur at ed,

substituted or unsubstituted, and an accept abﬁg acid addition salt

t her eof .
wherein
Ais N or CH.

Wis C or SO.
R and R2 are H or C1-C4 alkyi .

n=0-4. .
R3 and R4 are either both H, or one of them is H and the other is C1-C4
alkyl or hydroxyl, or both are taken together as oxygen to constitute a
carbony! group, with the proviso that when n=0, R3 and R4 can not be
taken together as oxygen.

" RS and R6 are independently selected from any one of H, C1-Cg alkyl,
C1-Cg alkoxy, nitro, halogen_, haloalkyl, C1-Cg alkylthio, amino, C1-Cg
mono- or di-alkyl amino, or C¢-Cg alkylamido.

R7is O or S where Wis C; R is O where W is SO.

R8 and R? are independently selected from any one of H, C1-Cg alkyl,
C1-Cg aminoalkyl, phenyl, substituted phenyl, aralkyl wherein the alkyl
portion is C1-Cg, C1-Cg acyl, C3 to C1g cycloalkyl; or -NRSF';19 may be
taken together to form a ring having 4-10 ring atoms, which ring may be
saturated or unsaturated, substituted or unsubstituted, and may contain
one or more hetero atoms in addition to the ring N, suchas S, O or N
within the ring; or optionally -NR8R® may be combined with a 2-4



2. The conpound of claim1, wherein when Ar is a fused ring system
represented by the fornula II: [err] wherein B together with

the 2 carbon atons of the phenyl group forns an entirely or partl
unsaturated cyclic group having 5-7 ring atons and e/m,n/kkre/lv
hetero atons fromany of O, Sor N, wwth the provis \“\m%\@

t he

the nunber of 0.and S atons is at nbpst 2, and that th m“ (\@

ring my be substituted with R12 sel ect ed fromany on M, aIkI
hydr oxyal kyl or acyl; wherein Rggrr] and Rlerr] are |ndependently
sel ected from any one'of al kyl , Cerr]-Cerr] cycloal kyl, phenyl,

substituted phenyl, heteroaryl, hydroxyal kyl, alkoxyalkyl alkdxy,

aryl oxy, al kyl Trﬁérﬁber%mdaﬁbbmmomwlmfoﬁm ailu@éalbmcmnng, whicthyitycbey| ,  ami no,

al kyl -, al koxy r t

cyano, hal ogensap‘ﬁ&iepd’d' 5‘%@%‘?8 ?’&H ?%h@%gr substltutﬁa‘rmonaw rr;(rjlo or .
di - al kyl ami no- NR§ffomay bereombiegd with 8 hmemhered mqgetm:@ntalmng aﬁ{qagt 0-3 and p
is 0-2. 3. Tmo&amdm@fanal | t6'two hefdto @itomB sbRctRl ffoisS &reD, 19 th the two

carbon - ato of the phen oup n.entirely. or I rated rin
consi sting of ﬁ&p'é'?@ﬁ’ze iqs g‘ By s %ﬂura&&tﬁﬁ?b:é?%g?ﬁ%@ ’
substttuted or unsubstltuted and an acceptable acid addition salt
thereof.

2. The compound of claim 1, wherein when Ar is a fused ring system
represented by the formula II:

(Riodm

I

. (Ri1)p
wherein B together with the 2 carbon atoms of the phenyl group forms
an entirely or partly unsaturated cyclic group having 5-7 ring atoms and
within the ring 0-3 hetero atoms from any of O, S or N, with the proviso '
that the sum of the number of O and S atoms is at most 2, and that the N
atoms in the ring may be substituted with R12 selected from any one of
H, alkyl, hydroxyalkyl or acyl;

wherein R10 and R11 are independently selected from any one of alkyl,
"C3-C7 cycloalkyl, phenyl, substituted phenyl, heteroaryl, hydroxyalkyl,
alkoxyalkyl, alkoxy, aryloxy, alkylthio, arytthio, mono- or diarylamino,
hydroxyl, amino, alkyl-, alkoxy-, amino-, mono- or di-alkylamino-
carbonyl, nitro, cyano, halogen, trifluoromethyl, trifluoromethoxy, amino-
, or mono-, or di-alkylamino-sulphonyl; R10 may also be oxo or thioxo;
m is 0-3 and p is 0-2.

3. The compound of claim 2, wherein B forms together with the two carbon
atoms of the phenyl group an entirely or partly unsaturated ring
consisting of 5 ring atoms, at least one of which is an oxygen atom;



58 wherein R err] and R err] are independently selected fromany one

of al kyl, al koxy, hydroxyl, nitro, cyano, hal ogen, trifluoronethyl,
with the proviso that Rlerr] is in the neta orw
relation to the piperazine ring; wherein each o ‘\lm“\
val ue of 0-2. 4. The conmpound of claim3, wherein ma m §m‘ (“

5. . The conpound of claim2, wherein when Rlerr] or R er npri 8e &n *

al kyl group such group contains gg5 carbon atons and when Rferr] or
Rl err] conprise a cycloal kyl group the ring systemhas 3-7 ring atons
and not nore than 10 carbon atons including substituents. 6. The

conpound of cl awrﬁhﬂemwera@aumﬁrafe%d&wﬂub bétbd irdth &hg} BnéBf alkyl, al koxy

A N, n= d Th
Coppuns of &1 By HREPYE ok e OISy i ho pisisor o
conpound of cl athat Bs isdrethe; mel%‘{moﬂiﬂ[pnstﬂonaneelamw thegipedrazina sing\NR8 R9
to forma ring mm'd"lgeécﬁofhf%cg]%ﬂ%th bl egf?@g is saturated and

contains up to one nore hetero om se romany of N, O or S in
addition to the N 9. The conpound of claim8, whrein the 4-8 nenbered

ring-is 4. unThésdmpotnd of clafin 3] whershimoantdip @lachlequar @, Wherein the 4-8

menbered ring i s 'substituted with one or nore of Jerr]-Cerr] alkyl,
Cerr]-Cd err] al koxy, phenyl substi t ut ed phenél hydroxy, aral kyl,
oxo or thio® m@?%Fﬂ"’BﬁEﬂ@Pfﬁ’&V“QeWhefem whes R1RwiRdd campiiseian alkd nore of

Clerr]-Cerr] agroup suchgrodp Edmtains 135 kambvn dt@'h@@#:ﬂ,when Rw 6:* Riuoronet hyl,

Gerrl-Sor bt dlealdhba 1B ARFGR I PR 7 i st b e L o
each al kyl is apere {hag[ eqrbon atomginslusingosubstitusitss| ai m 1 wherein the
-NR8R9 4-10 nenbered ring is

6. The compound of claim 1, wherein Ar is phenyl substituted with an
alkoxy group; A is N; n=0; and R1, R2, R3, and R4is H.

7. The compound of claim 6, wherein the alkoxy group is j-propoxy.

8. The compound of claim 1, wherein R8R® are taken together as -NR8RS
. toform aring hdving 4-8 ring atoms, whcih ring is saturated and
- contains up to one more hetero atom selected fromanyofN,QorS, in
addition to the N.

9. The compound of claim 8, whrein the 4-8 membered ring is
unsubstituted.

10. The compound of claim 8, wherein the 4-8 membered ring is
substituted with one or more of C4-Cg alkyl, C1-Cg alkoxy, phenyl,
-substituted phenyl, hydroxy, aralkyl, oxo or thio, wherein phenyl may be
substiktuted with onr ore more of C1-Cg alkyl, C1-Cg alkoxy, halogen,
trifluoromethyl, C4-Cg alkythio, di-alkylamino wherein each alkyl C1-Cg,
C1-Cg alkylamino, nitro or mono- or di-alkylamino sulfonyl wherein
each alkyl is C1-Cg.

11. The compound of claim 1, wherein the -NRBR? 4-10 rembered ring is
saturated prior to being combined with the 2-4 membered carbon
moiety to form a fused ring. -



saturated prior to being conbined with the 2-4 nmenbered

( on o1 et y
EL(ZJ. f'?'[lgq 20%33%%?9& aim1, wherein the 4 nenbered nm’elfﬂlﬂunkulgu&m”m ,
y

formthe spirocycle ring systemcontains 2 gxygen atons separate
carbon atons. 13. The conpound of claim 6,5%{1erei n Wis C, wherein R5 is O

and wherein: each of R6 and R7 are H. 14. The conpound of claim 6,
wherein Wis SO ecein R5 is .0 d wherei p each o rr nd R7 are
H. 15. The conpolfd %@W@P’%ﬁ@éiwhﬁi‘%‘%{"@,%ﬁgﬁ’gﬁa ﬁgg‘?%!“%e‘iﬁ%

wher ei n each of féén thedspgifoeyald ring systemi®ntaine2 oxygenatdmsfsepacdted &y

wherei n -NR[err]R[errz]@{i@.&% together to forma saturated ring

having 4-8 ring atons. conpound of claim1, wherein Ar is
substituted phenyl, and it is substituted with one or nore of

Clerr]-Clerr] -al k3., Theeomjpothd of ¢laim BpwiterelyWiis,C, %iriréih-RS is O ahll Whekein

al kyl t hi o, hal ogen, ¥ i romet hyl, am no, or nono- or di-
al kyl am no. 18. Theggéﬁr;%t)ﬁnén%WcaF%an 12, wherein Ar is substituted with

one or nore of (Jerr]-Clerr] alkyl, (err]-Cferr] alkoxy, hal ogen or
“hal oal kyl and wheri The ohfpouh®bEEiaim 6, wheRireW i8!SD) viegsih AT isi®@ahgr m a

saturated ring havin - &1 7 tons with the N being the only
hetero atomin the r%ﬁéreqn%%ﬁg{h ah§ R7 are H:

15. The compound of claim 6, wherein W is C, wherein RS is S and wherein
each of R6 and R7 is H. '

16. The compound of claim 8, wherein -NR8R9 are taken together to form a
saturated ring having 4-8 ring atoms. ; '

17. The compound of claim 1, wherein Ar is substituted phenyl, and it is
substituted with one or more of C4-Cg alkyl, C1-Cg alkoxy, cyano, C1-
Cs alkyithio, halogen, haloalkyl, trifluoromethyl, amino, or mono- or di-
alkylamino.

18. The compound of claim 12, wherein Ar is substituted with one or more
of C4-Cg alkyl, C4-Cg alkoxy, halogen or haloalkyl and wherein -NR8R?
are taken together to form a saturated ring having 4-8 carbon ring
atoms with the N being the only hetero atom in the ring

19. A compound of the formula I{(a):

R12 . .
/ N NCH CN Ia
\__/ I \ge
0O R
.j .
wherein R8 and R9 are independently selected from any one of H, Cy-
Cg alkyl, phenyl, substituted phenyl, C¢-C1s aralkyl, C4-Cg acyl, C4-C1p
cycloalkyl; or -NR8R® may be taken together to form a ring, substituted

or unsubstituted having 4-10 ring atoms, which ring may be saturated
or unsaturated, and may contain one or more hetero atoms selected

R13



19. A compound of the forrmula 1(a): [err] wherein R8 and R err]
are independenty selected fromany one of H (err]- Cerr] alkyl,
phenyl, substituted phenyl, Cerr]-Clerr] aralkyl,_derr]-Cerr] acyl
Cerr]-Cerr] cycl oal kyl; or -NRBR9 may be taken
ring, substituted or unsubstituted having 4-10 I‘I'Ij gjﬂmmﬂj |ng
may be saturated or unsaturated, and nmay contain G

0

atons sel ected .
fromS,- O Nwthin the ring; or -NRBR9 may be taken together to forma

spiro ring system substituted or unsubstituted, which ring system may
be saturated or frameSitQurMmathin the ring; onNR8RImayY be AakerRogether txfosmtacd f 1 om

any one of H, Ch&ifd findbytérh éﬁ&@fiute@h?ﬁﬁ&uﬂ&sﬁﬁéd Wthh nn lsi&rsih mayano,
am no, err]-Ccferr] -

(ri[oﬁ{)t] o?[ Sirtlatl ﬁb ﬂ{ f Od&ﬁg‘l 3 %’2u??ca¥l y accept abI e acid addition
salts thereof. 20. The corrpound of claim19 wherein Rerr] is
tC[aﬁre L ]- , % g[ L ]er aitfvheeévn R124nd H18 is 861BQEA %ot aky 8haol B, CiPE] ik, YEBRO are
l?<oxy, cyano, C1-Cg alkylthio, halogen, haloalkyl, amino, or C1-Cg
mono- or di-alkylamino, and pharmaceutlcally acceptable acid addition

salts thereof.

20. The compound of claim 19 wherein R12is C¢-Cg alkoxy.

21. The compound of claim 19, wherein -NR8R? are taken together to form
a ring being containing 5-7 carbon atoms.

. 22. The compound of claim 19 represented by the formula 1-[3-{[4-[2-(1-
methylethoxy)phenyl]-1-piperazinyl]methyijbenzoyl]piperidine
succinate.

23. The compound of claim 19 represented by the formula hexahydro-1-[3-
{[4-[2-(1-methylethoxy)-phenyl}-1-piperazinyljmethyl]benzoyi]-1H-
azepine monohydrochloride.

24. The compound of claim 19 represented by the formula 1-{3[[4-(1,4-
benzodioxan-5-yl)-1-piperazinyljmethyijbenzoyl]piperidine perchlorate
- (5:7).

25. The compound of claim 1 represented by the formula 1-[2-[[4-[2-(1-
methylethoxy)phenyl]-1-piperazinyllmethyl]benzoyl]piperidine
dihydrochloride.

26. The compound of claim 19 represented by the fbrmula 1-[3-[[4-[2-(1-
methylethoxy)phenyl}-1-piperazinyljmethyi]benzoyl}-2,6- |
dimethylpiperidine Hydrochloride.

27. A composition comptising the compound of claim 1, and a
pharmaceutically acceptable carrier, said compound being present in a
therapeutically effective amount. -



a ring being containing 5-7 carbon atons. 22. The conpound of claim 19
represented by the fornmula 1-[3-[[4-[2-(1 - nmet hyl et hoxy) phenyl ] -1

- pi perazi nyl ] met hyl ] benzoyl ] pi peri di ne succinate. 23. The compound of
claim19 represented by the formula hexahydro-1-][ 3- ' - :
[[4-[ 2- (1- met hyl et hoxy) - phenyl ] - 1" - pi per azi nyl ] et hyﬂl!ﬂwﬂlwﬂmm
azepi ne nonohydrochl oride. 24. The conpound of cl ai m«19% y the
formula 1-[3[[4-(1, 4- ' ' 1 ' '
benzodioxan-S-yI)-l-piperazinyl]nethyl?benzoyl]piperidine perchl orate
(5:7). 25. The conpound of claim1l represented by the fornula

1-12-[[4-[ 2-ggl- . i isi

- pi per azi nyI%Blﬁef\h‘yﬁ?gggéﬂ*%ﬁ%ﬁ%?&dmbﬁ Hn g? g?:ah]f crg imgg.sngG fThe
conpound of cl apdMministedng to;an@stmalin paed phsygh téeaitr_qeg_ %49?'59?%"0 :
met hyl et hoxy) phelairh i-ift-an graoantisofficieme toréatisech ophiitions-

di met hyl pi peridi ne Hydrochloride. 27. A conposition conprising the
compound of claim 1, and a pharmaceutical |y acceptable carrier, said
conpound beid9g pFhesrathod gf glaim 28; wherainthe; %dFténé?ﬁEwg'lzP%eB%unt.

61 28. A nethod for treating psychotic conditions in animls conprising
30. The method of claim 28, wherein Ar is phenyl substituted with C1-Cg
alkoxy. '

31. The method of claim 30, wherein -NR8R? are taken together to form a
ring being containing 4-8 carbon atoms.

32. The method of claim 28, represented by the formula 1-[3-[[4-[2-;1-
methylethoxy)phenyl]-1 -piperazinyl]methyl]benzoyl—]piperidine
succinate.

33. The' method of claim 28, represented by the formula hexahydro-1-[3-[[4-
[2-(1-methylethoxy)phenyl]-1-piperazinyljmethyl]benzoyl}-1H-azepine
monohydrochlofide.

34. The method of claim 28, represented by the formuia 1-[3[[4-(1,4-
benzodioxin-5-yl)-1-piperazinyl]methyi]benzoyl]piperidine perchlorate
(5:7).

35. The method of claim 28, represented by the formula 1-[2-[[4-[2-(1-
.methoxyethoxy)phenyi}-1 -piperazinylmethyl]benzoy!l]piperidine
dihydrochloride.

36. The method of claim 28, represented by the formula 1-{3-[{4-[2-(1-
methylethoxy)phenyl]-1-piperazinyljmethyi]benzoyl]-2,6-
dimethylpiperidine hydrochloride.

37. The method of claim 28, represented by the formula 1-{3-[[4-[2-(1-
methylethoxy)phenyl]—1-piperidinyl]methyl]benzoyl]pipeﬁd;"ne

monohydrochloride.

38. The compounds of claim 1 having a therapeutic use.



admi ni stering to an animal in need of such treatnent the conpound of
claim1l in an amount sufficient to treat such condition. 29. The method of
claim 28, wherein the condition is schizophrenia. 30. The nethod of claim
28, wherein Ar is phenyl substituted with Cerr]-Clerr] al koxy. 31
The nethod of claim30, wherein -NRerr]Rerr] are taken together to forma
ring being containing 4-8 carbon atons. 32. The nethod of claim 28,
represented by the formula 1-13-[[4-]2-1- - met hyl et hoxy) phenyl ] -1

- pi perazi nyl ] met hyl ] benzoyl ] pi peri di ne succinate. 33. The method of
claim 28, repreéesented by the fornul a hexah &ﬂo 1 -
- met hyl et hoxy) phenyl ] -1 - pi perAZdyiAs: =pAN L PAMEYR DI ne
nonohydrochl oride. 34. The met hod of cIa|n128 re resented by the formul a
1-[3[[4- (1, 4- NOVEL. 4-ARYLPIPERAZINES AND 4-ARYLPIPERIDINES -

benzodi oxi n-5-yl ) - 1-pi perazi nyl ] net hyl ] benzoyl ] pi peri di ne perchlorate
(5:7). 35. The net ff@dm@buﬁﬂéidﬂﬁ@ ehomAl foriitile®: by the fornul a

1-[2-[[4-[2-(1- met hoxyet hoxy) phenyl ] -

- pi perazi nyl ] met hyl ] benzoyl ] pi peri di ne di hydrochl oride. 36. The

met hod of claim 28, represented by the fornula 1- [3 [[4-[2-(1 -

met hyl et hoxy) phenyl ] -1 -pi perazinyl ] methyl ] ggnzoyl Re2, 6-

di et hyl pi peri di ne hydrochlorlde 37. The né\b of cIa|n128 represent ed
by the formula 1-[3-[[4-[2-(1 met hyl efh phenyl]-1

- pi peri di nyl [ met hyl ] benzoyl ] pj dene byidrochl orpele.  38. The
corrpounds of claiml hz;\w ngA her pe&he)_'\ \ w--N/ 1

R2 R R* ” \R9

are disclosed as novel antipsychotic agents.



