-1- NCNEL 1 PHENYLALRANONE 5- HT[err] RECEPTOR LI GANDS BACKGROUND OF THE
INVENTICN Field of the Invention: This invention relates to novel

1- phenylalkan-l-one S5-HT[err] receptor ligands and the nethods-of,us%gg,iﬁyLr
prepari ng such Ilgands Description of the Field: Serotonin, a
nedfotransmi tter ‘'with m xed and-tonpl.ex pHarnmacol ogi cal characterlstlwéés
“wias first discovered in 1948 and subsequently has been the subject of hpy
substantial research. Serotonin, also referred to as 5-hydroxytryptam ne

(5-HD

acts both centrally and peripherally on discrete 5-HT receptors.

The 5-HT receptor is presently delineated into four major
subcl assifications - 5-HT[err], ‘5-HT[err],, 5-HI[err] and 5-HT[err]

receptors - each of whi Qimvaﬁm-aj;mhmkers)mpmunmihﬁdiﬂbﬂ'[ rr] receptor
has been i.dentified in a wide variety of tissue and speci es. er

{er
(eg
5- HT[err]

aut or adi ogr aphi c st udi eFHH

or exanpl e,
receptors have been |dent|f|eﬁ n_ the §$H$ral nervous system-

RO s"ﬁgc]:w q]d| ng of high affinity

receptor ligands in olfactory tubercles, stratum substantia

ni gra, and Repéreobdrthednventions and dorsal, nedial and ventral . hi ppocanpus).

Thus,
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the 5-HT[ eidil [e@pidd réfatkebottghbvéD ibpnddalNLA1-one S-HT, receptor.

ligands and the methods of using and preparing such ligands.

Description of the Field:

Se:roton'in, a neurotransmitter with mixed"and complex pharmacological
characteristics, was first discovered in 1948 and subsequently has been the
subject of substantial research. Serotonin, also referred. to as ' '

-5- hydroxytryptam:.ne (5-HT), acts both centrally and per:.pherally on

discrete S-HT receptors. ‘The S-HT receptor is presently delineated into
four ma.jor_ subclassifications - 5-HT,, 5-HT,, 5-HT, and 5-HT, receptors -
each of which may also be heterogeneocus. _

The 5-HT, receptor has been iden_t-ified in a wide variety of tissue
and species. For example, S-HT4 receptors have been identified in the
central nervous system {(e.g., autoradiographic studies show high specific
binding of high affinity 5-HT, receptor ligands in olfactory tu.ber_cles,
stratum, 'sub_'stantia nigra, and superior -coll:_i.cul'us and ‘dorsal, medial and
ventral hippocampus). Thus, the 5- HT. receptor :'.'s thought to be involved
in. areas of the central nervous system affecting anx:.ety, depresslon,
cognition, dependency, sch:.zophrem.a, appet:.te, etc. ' and drugs which .
interact with 5-HT, receptors (i.e., 5-HT, receptor l:l.gands) have d:.verse
_therapeut:.c applications for central nervous system (CNS) disorders.

. 5-HT, Receptors are also found in the intestinal tracts of a wide
var:.ety of an:.mal spec1es, :.nclud:.ng man, and are found to modulate '
gastro:.ntest:.nal motility (see Prok:.net:.c Agents A Key in the Future of
Gastroenterology Reynolds R C. Gastroenterology CJ.:.n:Lcs of North Amerzca
1989, 18, 437-457). ' : . : :

In add;t:.on, 5- -HT, receptors modulate smooth muscle tone of’ the :
urinary bladder (e.g., see Corsi, _M.,_Pletra, C.; Toson, G.; Trist, D.;

' Tuccitto,;e., Artibani, W. Br. J. Pharmacol. 1991, 104,.719-725) and also

mediate _S-HT induced poslt:.ve chronotropy in r:.ght atr:.a.l tissue (e g., see
Kaumann, A.; Sanders, L.; Brown, A.; Murray, K_., Brown, M.; Brown, M.
Naunyn-Schmiedeberg’s. 1991, 344, 150-159). EEEE

The disclosures of these and other documents referred to throughout
th:Ls appl:.cat:.on (e.g., in the Pharmacology section of the Deta.:l.led
Description of the Invention) sre :_.ncorporated herein by reference.
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in ar els. of the central nervous system affecting anxiety, depression,
cogni tion, dependency, schizophrenia, appet ite, etc. anﬂ-..ﬁsm@smmnseén Replaced

i nt &r act W??TFOSFF{T[err] receptors (i.e., 5-HT[err] receptor
di verse therapeutic applications for central nervous syste
di/sﬂrders 5-HI[err] Receptors are-also faund in the intesti rac s 0

wi de variety of animal species, including nman, and are found to nodul at e
‘gastrointestinal motility (see Prokinetic. Agents: A Key in the Future of
Gastroenterol ogy. Reynolds R C. TEMARHES: TF &W@?’F nics of North Anmerica
1989, 18, 437-457). In addition,, SHI[err] receptors nodul ate snooth nuscle
tone of the uri maeyfixsaditkpect efgthe Saeediconi is bl ¢onBoetd af Exmuloson, G ;
Trist, D.; Tuccitto, G; Artibani, W Br. J. Pharnmacol. 1991, 104, 719-725)
and gl SO medi ate 5-HT i nduced p03|t|ve chronotropy in right atrial tissue

(e.g., see Kaunmeknn, A.; Sanders, L.; A, Mirray, K ; Brown,- M;
Brown, M Naunyn- Schm edeberg's. .19% 2250, 159). The discl osures of
these and ot her documents referred to t  this appllcatlon (e.g., in
t he Pharnmacol ogy section of the Detail gd gryption of "'the Invention) are
i ncorporated herein by reference. Wa¥ . R

10 ' ' R®

 in which.
i5 " R is halo; :
R? i hydrogen or (C,,)alkyloxy and R? is (CH) alkyloxy or phenyl {Cis) alkyloxy
{wherein ‘the phenyl is optionally substituted with one to three '
substituents independently selected from halo, hydroxy, (C.)alkyl,
(C,4) alkyloxy, nitro, amino, aminocarbonyl, (Ci4) alkylamino, _
20- ai (Cpy) alkylaminb, (C,<) alkanoylamino and 3,4-me£hylenédioxy) or R? and R®
together are methylenedioxy or ethylenedioxy; and
R* is a group of Formula (a) or (b) '

25 " o8 s 7 -
o R\E/R (0) or d/k . (®)

30 in .which-
' n is '3, 4 or 5;
. pisOor 1; -
qgis 1or 2; . : o . '
R’ and R® are each (C.) alkyl or toge_ther'form - (CHp4-, - (CH) 4, :
35 - (CH,) O(CH,),- or -CHR'CH,CRRCHRI'CH,- in which R and R" are each hydrogen
' or together are -(CH,)),~ in which t is 1, 2or 3, Ris hydrogen, hydroxy,
(C,¢)alkyl, (C,¢)alkenyl or (CH) alkyloxy and R® is hydrogen, (C,¢)alkyl or o
(G alkenyl or phenyl, thzenyl pyrrolyl or furyl (opt:.onally substituted e '
. with one to two substituents :.ndependently selected from (C) alkyl, _ _—
40 . - (C,)alkyloxy, tr:.fluoromethyl and halo) or -(CH,) R? in which x is 0, 1, 2
or 3 and R isg hydroxy, (Cia) alkyloxy, -c(0) NRPR", -NR"C (0) R“, -NR"C (O)OR“ N
-S0. mlsgu' -NRUSORY, -NR“SO,NR“R" or -NRPC(O)NRMRS in which R®, R“ and RS
are independently hydrogen, (C.Yalkyl, tr:.fluoromethyl or aryl; and o
R’ is hydrogen, (C,g)alkyl or (C;¢)alkenyl or phenyl (CH) alky], (wherein the - .



-2 -7 SUMVARY. OF THE | NVENTION The first aspect of the invention is a
conpound of7Fgr-gEl a |: [err] in which Rerr] is halo; Rerr] is hydrogen or
(deérr])alkyloxy and Rlerr] is (Clerr])al kyloxy or phenyl ((err])al kyl oxy
(wherein the phenyl is optionally substituted with one to three
substituents independently sel ected fromhal o, hydroxy, (C[err])al kyl ,
(derr])al kyl oxy, nitro, am no, am nocarbonyl, (Cerr])alkylam no,

di ([ err])phédaglians npridddiey rdubsed didsaybiiti boe &Bdtt&eé soishytuenesli oxy) or
Rierr] a”duﬁiéia"ehbedtfigeéél%&@& %r&ﬁt(@ )Sﬂ)@ﬁo\@l\%}’ n(ch?iéHéh ﬁlez@&@oﬁ[ ek |

S a group, or
Porm

f .F 2
1, qis 1 !601"2 0%2[ 4(:?1) %n&nﬁhef%] éF e3¢ ?’qcerp sl)g q?ff'ne
-( [ err] )Pleq;zpnjaceutlcem épﬁgt:[aéh ]salts, individual iscmers, and m:.xtures of

:Lsomers thereof.

éve

A second aspect of this :anent:.on is a pharma.ceut:.cal compos:.t:.on
_ compr:.slng a therapeutically effect:.ve amount of a compound of Formula I,
or of an individual isomer, a mixture of isomers, or t:he pharmaceutically
a.cceptable salt or salts t:hereof, in comblna.t:.on w:.th one or more
10 'pha.rmaceutlcally acceptable excipients.

A third aspect of this invention is a method for treat:.ng a-condition
capdble of amelioration by drug interaction with 5- -HT, receptors in an
animal in need thereof, which method comprises administering to such animal

_ ' a therapeutically effective amount of ‘a compound of Formula I, or of an
i5 . _individua.l isomer, mixture of igomers, or the pharmaceutically acceptable
salt or salts thereof.

A fifth aspect of this :mvent:.on is the processes for prepanng
compounds of Formula I and is set forth in "Detailed Description of the
Invention®.

20
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(Cl-l[err]‘)CIer'r-](CH[err])[err]

-CHR[err]H err err]R[err]C|—|R[err]CH[err] in which Rlerr] and R err] are
each hydroge®’ {ﬁOCRL' :

Bgether are -(CHerr]),- in whicht is 1, 2 or 3, Rerr]

i s hydzrogen, hydroxy, ((err]) alkyl, '(C[err]) al kenyl or (derr])
al kyl oxy and Rlerr] is hydrogen, (C[err]) a-kyl or (Cferr]) alkenyl or
phenyl, thienyl, pyrrolyl or furyl (optionally-substituted with one to two

substituents i ndependent ly sel ected fro% err])alk err])al kyI oxy,
trifluoronethyl and hal o) or PETAYEEP AESER C{”?‘]OF] #WWC\LS 0, 1, 2 or 3

and Rlerr]

I's hydroxy, (C/[err]) alkyloxy, -

NR[ err] R errpetiNREbons):(O) Rl err], -NR[err]C(O) CR[err] _
-Serr] NRlerr] R exidss- &B{e&w&es@[tewdR&ﬁ&blmln&l@eﬁémé@ﬁﬂsér]ﬂerr] in

whi ch ﬂerr]
trifluoronet
(derr])al kenyl or

s i e

9, °’E hyas e, 5?%‘(:‘:89'mnt

sheet - 3- %@ﬁyfrq%°%tt|°oﬁ%ﬁ F‘y‘ml?ﬂ}bgf | FgPeR akPee, dgfisnpsed Heeg-, (Cidalkyl
substi t uent sindludpendientddicads eeteyl f ecpl(| Ghxapr1 )yl kytape g ; yiveblwydiepedivoxy2 -
et hyl enedi oxy1 0&-hédilpfdpy1( &dd @rad dhlyBhFdpRE 8] in which z is 2 or 3 and.
Rlerriols as def | iefeapo el Ltfa ﬁ@r&a&eauﬁhg&'@xaa&gﬁga WhFoibbst

i ndi vi dual
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| SodT%a]g. m%ggg r)é;[nu t(:)he o) rTe‘?:'r gf car{:on atoms designated and in which

the carbon atom with the free valence is saturated (e.g., (Cyalkenyl
includes the radicals 2-propenyl, 2-butenyl, 3-buteny1,- 1-methy1~2-propeny1
and 2-methyl-2-propenyl). : '

"Alkyloxy" means the radical -OR wherein R is alkyl having from one
to the number of carbon atoms designated (e:g., (CN) alkyloxy’ 1ncludes the
rad:.cals methoxy, ethoxy, prop-l-yloxy, prop- 2-yloxy, but-1- yloxy, but-2-
yloxy, 2-methylprop-l-yloxy and 2-methylprop-2-yloxy) .

"Alkanoyl" means the radical alkylcarbonyl having f£rom one to the
number of carbon atoms designated (e.g., (Cy) alkanoyl includes the
radicals methanoyl, ethanoyl propanoyl, butanoyl and 2- methylpropanoyl)

"Alkanoic acid or acid halide" means a straight saturated carboxylic

acid or acid halide having 2 to 6 carbon atoms (e.g., acetic acid,

propionic acid, butyric acid, valeric . acid, hexanoic acid, acetyl chloride, -
prop:mnyl chloride, et:c ) and may refer to t:he substituted der:.vatives

. thereof .

~""Alkanone or-alka'n-él-one'" means a snbstituted straight_ sa.tu_rate'd :
i-ketone having from two to'the number of carbon atoms designated

e. g.. (C“) alkan-1l-one includes substituted ethan l-one, propan 1 -one,

butan-1- -one, pentan- 1-one, and hexan-1-one). .o
. "Aryl" means an organxc radical derived from an aromatic hydrocarbon
and :anludes monocycl;c or condensed carbocycl:.c aromatic. groups having

_ from 6 to 20. carbon atoms {e.g., phenyl, naphthyl and the like)

_ "Halo® means £luoro, chloro, bromo or iocdo.

"Leav:.ng group” has the mean;ng conventionally associa.ted with it in
synthetic. organic chenustry, i.e. . an atom or group d:.aplaceable under -
alkyla.t:xng condu::.ons, and includes halo and alkane- or arenesulfonyloxy;
such as mesyloxy, ethanesulfonyloxy, benzenesulfonyloxy and tosyloxy and

"alkanesulfonylam:.no, a.lkanecarbonylam:.no, aminosufonylam:.no,

aminocarbonylamino, and the 1:|.ke
"Protect:.ve gro‘m" has the meanlng convent:.onally assoc:.ated thh 1t'

in synthetzc organic chem:.stry, i.e., a group which select:.vely blocks one

reactive site in a mult:.functa,onal compound such that a chemical reaction
can be carried out selectively at another unprotected reactrve site.
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S uu\l\ulnm\

||Il



A second aspect of this i-nvention is a pharnmaceutical conpos, i T
conprising a therapeutically effective anount of a conpound. o ep!aced
or of an i AdT8A-dfal isoner, a mixture of isomers, or the phar Fe
acceptable salt or salts thereof, i n conmbination with one or

pharmaceutically acceptabl e excipients. Asthird aspect of this i nventi on |

a method for treating a condition capable of anel i oration by drug

i nteraction V\nth S-HIlerr] ,receptors in. an

met hod conpri ses SATFEISY RY tdSp’éq.?Eﬁt’eﬂﬁ rrh‘T tget‘?‘]’@f’%ﬁ)seg’?l Eléﬁq:}/ é?rf”é%ﬁw%
amount of &r%‘%?n’ﬁéuﬁ‘ﬂi“"é!PdF%ﬁtﬁﬁlq‘el selgetiye Ragtign visdGePleseter CoFaifur e of

i soners, oprodesspharfingbis tingehtipn acdeptedsl pra@itier geeupss to moebfreaﬁtlfwef th
aspect of hiSogefl VattinsOprdsent Nt Phd GeasEMtEOr AREGRAB1 Gk ASIRGBER 10

Formgl a | gsS i8€tudeOhddtyh NandDRLA-bE §ﬁ§ {1 QRiO ol Pébe %Qﬁllyopemover i's
is the replac cngngya%e%ls -DETAI LED DES OF THE NVENT
Def i nitions: i

"Animal® includes humansg, non-human mammals, e. g.., dogs, cats,
rabb:.ts, cattle, horses, sheep, goats, swine, and deer, and non-mammals,
e.g., birds and the like. ' .
10 : "Disease" specxf;cally :anludes any unhealthy condition of an animal _
or part thereof and includes an unhealthy condition which may be caused by,
or incident to, medical or veterinary therapy applied to that animal,
i.e., the "side effects" of such therapy. :
"Optlonal" or "optionally" means that the subsequently described
15 event or circumstance may or may not occur, and that- the description-
includes instances where the event or circumstance occurs and instances in
which it does not. For example, "optionally substituted with one to two
substituents®" means that the substitu_ents may or may not be present in
~ order for the compound described to fall within the invention, and the
20 ° invention includes those compoundé- wherein one to two substituents are
present and those comiaounde in which no substituents are present.
"Pharmaceutically acceptable" means that whlch is useful in preparing
a pharmaceut:.cal composition that is generally safe, non-toxic and neither
biologically nor otherwise undes:.rabj.e and includes that wh:._ch is
25 acceptable for vete'rinary use as well ais human phermaceﬁticai use.
"Pharmaceutically acceptable’ salts" means salts. wh:.ch are
pharmaceutically acceptable, as. def:.ned above, and whxch possess the
desired pha.rma.colog:.cal activity. Such salts include acid a.dd:.t;on salts:
formed with inorganic acids such as hydrochloric acid, hydrobrouu.c ac:.d
30 _ sulfuric acid, nitric acid, phosphor:.c ac:Ld, and the 1:Lke, or with organic
' ac:.ds such as acetic acid, prop:.on:.c ac:.d .hexanoic a.c:.d heptano:.c acid, .
cyclopem:a.neprop;om.c acid, glycol:Lc a.c:Ld pyruv:Lc a.cld, 1act1c acid,
malonic acid, succinic acid, malic a.c:.d maleic acid, fumarzc acid,
tartaric ae:.d c:Ltr:.c a.cid, benzoic acid, o- (4- hydroxybenzoyl)benzo:.c ac:.d
35 cinnamic ac:.d, mandel:l.c a.c:Ld methanesulfonic acid, ethanesulfom.c acid,
1,2, -ethanedisulfonic acid, 2- hydroxyethanesulfonzc acid,. benzenes_ulfom.c
acid p- chlorobenzenesulforuc acid, 2- naphthalenesulfonic acid,
p-toluenesulfonxc aciaqd, camphorsulfon:.c acid, - :
) - 4- methylb:.cyclo [2.2.2)0ct-2- ene <1- carboxylzc acid, glucoheptoruc acxd
40 4,4 -methyleneb:.s(B -hydroxy-2- -ene-1- -carboxylic acid), 3-phenylpropionic
acid, trimethylacetic acid, tert:.ary butyla.cetxc acid, lauryl sulfuric
acid, gluconlc acid, glutanuc acid, hydroxynaphth01c acid; sal:.cylxc acid,
stearic acid, muconic acid, and the like.
Pharmaceut:.cally acceptable salts also 1nc1ude base add:Lt:Lon salts -
45 which may be formed when acidic protons present are capable of reacting



Unl ess otherwi se stated,- the followng ternms used in the specification and
cl ai 8 have the meani ngs given below "Al kyl" neans a straight or branched
sat ur at ed 2AY8?d€ar bon radi cal having fromone to the number of carbon atoms
designated (e.g., ((err])al kyl includes the radicals nethyl, ethyl,
prop-I-yl, prep-2-yl, but-1-yl, but-2- yk; 2-nmethyl propyl and

ﬁ (rjret hyl. Erop 2dyl)I 'r']AI keny:c " means a stral ght or branched unsaturated
ydrocarbon radi cal .havin rom3 tot si.ggaked
and in whi'ehe HETERSRT IR RSt He ?cee gg%eeﬁ%oergla% szil!’tgﬁ‘?é';a;1 e 1‘?[& §g (C
)al kenyl inyEreride. 198iMR FazRPRAtE, JPRFASAIHR hyduoridey plumingm, r‘?;‘FP’“ a

1- met hyl - 2apebpehydregide 2- meténgtdable m‘rep@rwbyses' waeﬁﬁhaﬁ%%n?he r adi cal
- OR wher eigiebhdrv1ahiagl, tonstRgndlainhen e rén@thivtinel Nbeetinflgdacdrdne aarghghe
designated;fg. 9., (C[err])al kyI oxy includes the radical s .nret hoxy, ethoxy,

pr Op 1-yloxy, %g %Lgx 1y ifect}/\rec.))éxéuntgut sytl %{yaﬁtc%ngev‘ hprvﬁfenl yl OXy

and 2-net hyl p neans cal bo
havi ng fr@ﬁ‘F‘b‘FPes"-Fﬁe e T‘Rur?ﬁ‘é?‘abff°6a‘?’t?6ﬁ”%ﬁ Gn%"s&§§? gt B ("é ed’ (8% et
(d err]) alseghosdeatprsitufies theedisedseal s net hanoyl, ethanoyl, pr opan_oyl ,
~ butanoyl and 2-wretéyingr opaneyéjtni oAbk 2f0oh Gliaeask d)ncla:déel hal i de" neans a.
strgd ght  s@j Upadvefe Gy R MilsBadi itdo loceGiAngald df diaman@hich mag Bar bon
at ons (e %rbd:‘?‘é:p%tse& t%c \:He disease but does not yet exper:.ence or display symptoms
of the disease,
(2) inhibiting the disease, i.e., arresting its development, or
(3) relieving the disease, i.e., capsing regression of the disease.

15 ' The compounds of Formula I are named in accordance with a.cceptable
‘nomenclature rules generally consistent with "Chemical Abstracts".: For
example, the compound of Formula I in which R' is chloro, R® is methoxy and
R' is a group of Formula (a), in which n is 4, p is 0, and R’ and R® are

_ each methyl ' '

20

25
is named 1-(4-amino- 5-chloro-2 -meﬁhexyphenfl) -5- dimethyieminopentan- l-one.
‘ Presently Preferred Embod:.ments

30 ' The compounds of this invention are (C,¢) alkan-1- -ones ‘derivatives
' having a subst:.tuted phenyl mo:.ety at the l-position and a nitrogen
contauung mo:Let:y at the highest numbered position. The m.trogen
containing moiety may be (N, N-d:.subst:.tuted) amino,- R .
(1- substztuted)p:.per:.d:.n 4-y1 morphol:.n- -yl or pyrrolid:.n 1-y1 or
35 - optionally substituted’ p:.pend:.n 1-yl, azacyclchept-l-yl,
azabicyclo{2.2.1lhept-3-y1, azabicylolz 2.2]oct- 3-y1 or
. azabicylo(3.2. 2]lnon- 3-y1 :

This Sheet Has
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propioﬁic acid, butyric acid, val eric acid,;hexanoic acid, acétyl chioride,

propionyl chloride, etc.) and nay refer to the substitutedhisdhestdids\Been Replaced
t hereof : "A1&Hh8Re or al kan-1-one" means a substituted stra

‘1-ketone having fromtwo to the nunber of carbon atons desig . _
(Cerr])al kan-1-one includes substituted-=than-1-one, propan-1-one,

but an- 1- one, pentan-1-one, and hexan-l-one). "Aryl" means an organic

radi cal derived froman aromati.c hydrocarbgn, and._ i ncl udgs, nono li.c_or
condensed car bogy'ﬁ??“é‘gir ?f"t‘}ﬂ@r{)dﬁswﬁﬁgi%g“ﬁ‘ P EPs B0t (Eb‘g%ﬁ%l&%
(e.g., phemyd R'nimht emaAurapfl Fokpulaj k@) are [dgkigmated rreemppyrsiso of didrarta Idabio
or iodo. "Leaving group" has the meaning conventionally associated with it
in synthetic organic chenistry, i.e., an gtomeer group displaceabl e under
al kylating conditions, and includes halo ind 3l kdfdp» or arenesul f onyl oxy,
such™ as nesyl oxy, ethanesul fonyl 8 e cﬁ%u anyloxy and tosyl oxy, and
al kanesul f onyl am no, al kanecar bonyl , antfosuf onyl am no, .

am nocar bonyl am no, and the |ike. §ve group” has the meaning
conventional |y associated with feVin synthetic organic chem stry, i.e., a
group which sel ectively blocks one reactiyg)site in a mltifunctional
conmppund such that a chem cal reaction -

in which '
nis 3, 4 or 5;
p is 0 or 1;
" R! is halo; and : _
15 R’ and R® are each (C,)alkyl or together form - (CH,) -, -{(CHy) -, '
' - (CH,) ,0(CH,) ,- or -CHR'CH,CRRUCHRUCH,- in which R and R! are each hydrogen
or together-are - (CH,),- in which t is 1, 2 or 3, R is 'hydrogen,' hydroxy,
'(Cl__,) alkyl, (C,g)alkenyl or (C.)alkyloxy, and R is hydrogen, (C,g)alkyl or
: {Csg) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substitutéed
20 with one to two substituents independently selected from (C,,) alkyl,
(Ciu)alkyloxy, trifluoromethyl and halo) or --(CH,)R“ in which x is 0, 1, 2
or 3 and R" is hydroxy, (C.)alkyloxy, -C(O)NR“RM, -NR"C(O)R*, -NR"C(0)OR¥,
-SO,NRPRY, -NRPSO,RM, -NRVSONR“RYS or -NRPC(O)NRMR' in which RSB, R“ and RY
are independently hydrogen, (C,)alkyl or trifluoromethyl; ‘and the
25 pharmaceutically acceptable salts, individual isomers, and mixtures of
‘isomers thereof. | ' o ' T _
Compounds of Formula I which R’ is hydrogen or (C,,)alkyloxy and R is
(C,4)alkyloxy or R* and R* together are methylenedioxy or ethylenedioxy and
R is a 'gi'bup of Formula (b) are designated as compounds of Formula i'(b) s

"~ 30
3s
40 in which
p is 0 or 1;
g is 1 or 2; S ; o~

R' is halo; and . - : _
R’ is hydrogen, (Cis)alkyl, (Cyg)alkenyl or phényl (C,u)alkyl (wherein the



can be carri ed out- sel ectively at anot her unprotected re t ve S|te - 5-

“Deprotection” or "deprotecting” is the process by whi ch ﬁd'
i's removed 2378 FFt he sel ective reaction is conpl et ed. Cert i
this invention rely upon protective groups to bl ock react| ns

present in the reactants. Acceptable am nRe-protecting groups |nclude acetyl
and tert butoxycarbonyl whi ch may be- readily renoved by acid hydrol ysis.

" Ani fral " h h bbi t
cartle, hoPEBtr: IACHYLSRITC Rt ol R 360 o Hr St RHRRERE o o " bi rds

and the | i teedeveeidgeta}gesels%eﬁifﬁrem (Grdioh kYIRS WYH?H‘F&‘P’%yeE‘BﬂGP? G%Y AT an
ani mal or patd) tdrer &) @hdni wiclchdesisan embBeahd R} tohgdtaxyn Whi)ehkyltexybe

caused by, -eiojNi@REENkReO0) BRJI-FRbC @) oie} ersbmﬂﬁt"thﬁi‘%b}h“apmﬂ'@d,nﬁ'&l’t bat
an| rrgl [ mﬂé(}& :;%:de efhf ggt . Qlﬁ S c ,tt}grﬁpd\é [ancllro or
optlonally thé“su éequen |y d&scrived I'FEunst ance
My or may ﬁef? aw&urtr‘éﬁW‘f‘?‘f‘&Fm{lhérdﬁ?&mﬁq &he Phamaceuncany acceptable

- salts, individual isomers, and mixtures of isomers thereof.

Compounds of Formula I in which R® is hydrogen _and R is
(C,4) alkylphenyloxy (wherein the phenyl is optionally substituted with one-
10 to three substituents independently selected from halo, hydroxy,
{Ciu)alkyl, (C.)alkyloxy, nitro, amino, aminocarbonyl, (C,,)alkylamino,
di (C,4)alkylamino, (C,Jalkanoylamiho and 3,4-methylenedioxy) are designated
as compounds of Formula I(c): '

15
20
in which
R! is halo; and _
R' is a group of Formula (a) or (b):
25 ' : . _
' (;), - Ufht-s
R R ' R?
\lll/ (a) or /C‘l/ -~ {b)
(CH,), ~ | : )
* R A

30

'in which
n is 3, 4 or 5,
p is 0 or 1;
35 q is 1 or 2; . .
. R’ and RS are each (cH) alkyl oxr together form -(CHQ). . -(Cﬁq)g . _
- (Cﬂz)zO(CHg)z or CHR'C!QCR’R“’CHR“CHQ- in which’ R® and R! are each hydrogen
or together are - (CH,).- in which tisi, 20r3, ¥ is hydrogen,. hydroxy, '
(Cie)alkyl, (Cys) alkenyl or (Cu) alkyloxy and RY is hydro‘gen. (Cu) a.lkyl or
40 (Cyglalkenyl or phenyl, tluenyl pyrrolyl or furyl (optiona.lly substituted
with one to two subst:l.tuents 1ndependent1y selected from (C“) alkyl,
(Ci)alkyloxy, trifluoromethyl and halo) or -(CHQ),,Rlz in which x is 0, 1, 2
_or 3 and R? is hydroxy, (Cu) alkyloxy " -C{O) RR"RY, -NRUC(O)RY, -_m“c_(O) ORYM,
-SONRMRY, -NRSO,R“, -NRUVSONR“RY or -NRC(O)NR“RY in which R®, R and RY



i ncl udes instances where the event or circunstance occurs and |nstances I n J
which it does not. For exanple, "optionally substituted VihisiPheetd eplace
subst it uenes¥sarrans that the substituents may or may not be mna

order for the conpound described to fall within the |nvent|
i nvention includes those conpounds wherei_g. one fo.two substituents are
present and those conpounds in-which no substituents are present.

"Phar maceutical |y acceptabl e" neans that which is useful in preparing a
phar maceut ptal indepprsisntiy rhydhegen s (Gdrdkyl oy triffduoremethpki @ndnd neit her
bi'ol ogi cal RY iBORydicgen M ﬁ:e,)umegesbf a@,ﬁaﬂlﬁyﬂ. néd wHesy 1 doph aWhiic hviieein the

accept abl e BQA ] ?Eeéglél%{uébbllliﬁﬁu@a‘% @&rﬁ%ﬂ?'}op ééa&%’éé;‘é ntdS€-
PharnaceU| al a‘heg e salts eans ts e
accept able; é%pe&éf?clgd g e c?ﬁpﬁ?é‘ges‘%e e'%fé%f’f’é’d %%e Peal
actiGity. Betd o t CHhRY Lid'e"la’eqhdzac?dPt?lbﬁ and RS, 1ﬁr @ene’f ifed Hborer gaﬁ.rgl
aci ds suchphsriaeuoiddlayi acceptablehyadite brindi¢idual di scmeré Urdand micitdresnbEri C
aci d, phospbakd:s egdsbogand the |ike; or with organic acids such as acetic

acid, propionicgey 1ch6§&%‘&£§ o%c Eg?p U?&’J %ﬂ?ér? a8g! :ﬁytaﬁ&&i %Peﬁieaﬂ%%éno%c

acid, glycolic acl Succ

aci d, nal i 8° a9t FoRgh é‘ c t%;F'(:rstl‘“"“a‘f”éfn‘?sﬁ icge a@vantﬁ%rt%‘?ﬁtélﬁc‘f%‘pm&'ﬂsr?? aci d,
benZ8i ¢ acPHefQ?IGQ hfwoﬁmhiowwtﬁﬁzélm@ws aFe caRPRundsi of Fammdal T @)
aci d, met hanegulchomiics acam REwharRSsudgkoindrc o @ CHR'CH,CR'RCHR!'CH,-; and
compounds of Formula I(b) in whioh q is 2; and compounds of Formula I(c¢) in
which R*' is a group of Formula (a) wherein n is 4 and RS and R® together
form -CHR!CH,CR’RICHR!'CH,- or in wh:l.ch R' is a group of Formula I(b) wherein
15 g is 2.

tlcaIIy

Particularly preferred are compounds of Formula I (a) in which n is 4,
R' is chloro, R’ is methoxy, and RS and RS together form - CH,CH,CHR'CH,CH, -
wherein R is hydrogen, (Crs) alkyl or - (CH,) ,R"?; and compounds of
Formula I(b) in which q is 2, R' is chloro, R’ is methoxy, and R’ is

20 hydrogen, (C,s) alkyl or - (CH,),R%; and compounds of Formula I(c) in which R!
_ is chloro, R’ is 3,5-dimethoxy-benzyloxy, and R is a group of Formula (a)
‘wherein n is 4 and R’ and R® together form CHQCH,CHRWCHQCHQ— wherein R is -

hydrogen, (C,g)alkyl or -{CH).R"” or R' is a group of Formula (b) wherein q
is 2 and R’ is hydrogen, (CH) alkyl or - (CH,),RZ.

25 . - Most preferred are the follow:.ng compounds of Formula I(a)

' 1- (4-amino-S-chloro-2-methoxy-phenyl) -5- (plperld:l.n 1~y1)pentan -1- one,

1- (4-amino-5-chloro-2-methoxyphenyl) -
S-(4- methylpxper:.d:.n 1-y1)pentan -1i-one, ‘1-(4-amino-5- chloro 2-
methoxyphenyl) -

30 5-(4- amxnoca.rbonylp:.pend:.n 1-yl) -pentan 1-one,

1- (4-amino-5-chloro-2 -methoxyphenyl) - :

5-{4- [ (methylsulfonyl)amino] p:.per:.d:.n 1- yl}pentan 1- one, and the follow:.ng
compounds of Formula I(b): . Lo :
1-(4-amino-5-chloro- 2-methoxyphe'ny1)-3--(1-

35 methylpiperidin-4-yl)propan-1l-one,

1-(4- ~amino-5-chloro-2-methoxyphenyl) -3 (1 ethylp:.per:.d:.n 4-y1) propan 1 one, .
1-{(4-amino-5-chloro- z-methoxyphenyl) -

3- [_1 (prop-1-yl)piperidin-4-yl]propan-1-one,

1- (4-amino-S5-chloro-2 -metho:iyphén}_r'i)'Q

40 3-[1- (but-1-yl)piperidin-4-yllpropan-1-one,

1- (4-amino-5-chloro-2-methoxyphenyl) -

3-(1- {pent-1- yl)pxper:.d;n -4- yl]propan -1-one,

1- (4-amino-5-chloro-2- -methoxyphenyl) -

3-{1- {2- (methylsulfonyl)aminoethyllpiperidin-4-yl}propan-1-one,



1, 2,-et hanedi sul foni c acid, 2-hydroxyethanesul fonic acid, . benzenesulfonic
aC|d p- chlorobenzenesulfonlc acid, 2-naphthal enesul fonic aC|d
p t ol uenesMT8ONFE aci d, canphorsul fonic acid,

4- et hyl bi cycl of 2. 2: 2]oct 2- ene-1-carboxylic acid, glucoheptonlc acid, 4,4
- met hyl enebi s(3- hydr oxy- 2- ene- | - car boxyl-we- aci d), 3-phenyl propionic aC|d
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid,
gl uconi c acid, glutam c acid, hydroxynaphthoic acid, salicylic acid,
stearic achuld-AEERATEcCHOre;2-BABPPHENENNAL - Phar maceuti cal |y acceptabl e salts
al so incl u%ie{ldee(d&détl’mlemtmh-’e@ormm@hnnashm;:imﬁmémwhﬂlﬂmgpm &-grent ons
present are- @apaiie 50énlopacs-mBthoxyphényIlW-t h i nor gani ¢ or .organi c bases.
Accept.abl e3inQrngapietnPiise fordyd FaidRpsQslirUp1 pige Sidides -y ggfaazhf:ﬁiohenat e,
pot gssi um h _y&r %i"ﬁ’ a 811‘6%1. rbu?g%g )4 %e _Cal ci um hydroxi de. Acceptable

organi ¢ bases I.n noI am ne, triethanol am ne,

t r omet hami fiet? ~NE i Pﬂﬂ’gP’ﬁBﬁT‘ﬁeﬁb‘i’ﬁnﬁ ¥’H8rﬂ°%1 oBfier | apeutical ly effective
amount " ek - eRtRo-AnetlerowhA cekhyhaesdioxyphenyl) -
: 3-[1-(3-butyl-1-yl)piperidin-4-yllpropan-1-one;
1- (4—aininp-S-chloro-z-methoxyphenyl) - :
10 3-{1-{3- (4-methoxyphenyl)prop-1- yl‘]pipe’ridin-4-yl}propan_-l-one;
1- (4-amino-S-chloro-2- methoxyphenyl) - :
3-{1-[3-(2,3,4- trxmethoxyphenyl)prop 1 yl]p:.per:.d:.n 4-y1}propan il-one;
1- (4-amino-5-chloro-2-methoxyphenyl) - )
3-{1-[3-(3, 4-methy1ened10xyphenyl)prop -1- yl]p:.per:.d:.n 4-yl}propan l-one;
15 1- (4-amino-5-chloro- 2-methoxypheny1) - .
' 3-{1-[3-(3,4- ethylenedzoxyphenyl)prop 1-y1]p:.per:.d:.n 4-yl}propan-1-one;
1- (4-amino-5-chloro-2- -methoxyphenyl) - :
3- {1 [3-(3,4-dimethoxyphenyl) prop- l-yllplper:.d:.n 4- yl}propan l-one;
1- (4-amino-S-chloro-2-methoxyphenyl) -
20 . 3-{1-[3-(3,5- dmethoxyphenyl)p_rop 1-yllpiperidin-4-yl}propan-1-one;
1- (4-amino-5-chloro-2, 3-ethylenedioxyphenyl) - A . _
3-{1-[3- (4-methoxyphenyl)prop-1- yl]p:.perid:.n ~4- yl}propan l1-one; and the
followxng compounds of Formula I(c):
1-[4-amino-5-chloro-2-(3,5- dimethoxybenzyloxy) phenyl] -
25 S 5- (p:.per:.d:.n i-yl)pentan-1-cne, .
1- [4-amino-5-chloro-2-(3,5- d:.metho:qrhenzyloxy) phenyl] -
5-(4- methylp:.per:.d:m -1- yl)pentan-l one,
3 .1-'[4-amino-5-chloro-2-(3,5- dmethOxybenzyloxy) phenyl] -
5- [4- (prop-1-yl)piperidin-1-y1] pentan- -1-cne, :
30 1-(4- amlno 5-chloro-2-(3,5- d:.methoxybenzyloxy) phenyl] -
" 5-{4-[2- (methylsulfonyl)am:.noethyl] p:.per:.d:.n- -yl}pentan 1-one,
1- (4-amino-5-chloro- 2-(3,5- d:.methoxybenzyloxy) phenyl] - _
S-[4- (methylsulfonyl)am:.nomethylp:per:.d:.n 1- yl]pent:an-l one, o
1-[4- -amino-5-chloro-2- (3,5- d:.met:hoxybenzyloxy)phenyl]-' . _ .
35 .  5-[4- (am:.nocarbonyl)am:.nomethylpxperid:.n 1-y1] pentan-1i- one, ' L
1- [4-amino-S-chloro-2-(3,5- dzmethoxybenzyloxy) phenyl] -
S-(4- am:mocarbonylplper:.d:m 1-y1) pentan-1-one, '
1-{4-amino-5-chloxo-2-(3,5- d:.methoxybenzyloxy) phenyl] -
_ . 5-(4- hydroxyp:.perzd:.n- -yl)pentan -1- one, _
40  1-[(4-amino-5-chloro-2-(3,5- d:.methoxybenzyloxy) phenyl] -
' T 5-(4- methoxypxper:.dm 1- yl)pentan i-one, -
1-{4-amino-5-chloro-2-(3,5- d:.methoxybenzylo:qr) phenyl] -' o
5- [4- (aminocarbonyl) am:.nopxpe_r:.d;n 1-yl]pentan-1-one,
1- {4-amino-5-chloro-2-(3,5- dimethbeBerizYony) phenyl] -
45 S- [4- (methylsulfonyl)aminopiperidin-1-yl]pentan-1-on Th's Sheet H

W i




adnmini'stered to an aninal for treating a disease, is suf

such treatnent for the disease. "Trea?ing or treatnenti g QQBEQJ

‘i ncl udes: 3MBOpFRventing the disease fromoccurring in an Iﬂﬁ

be predi sposed to the di sease but does not yet experience

synptons of the disease, (2) inhibiting-the disease, i.e., arrestlng its
devel opnent, or (3) relieving the disease, i.e., causing regression of the

di sease. The conpounds of Fornula | are paned dance w th acceptabl e
nomenc! at utel4r 8P~ §efCaPT 3 @oﬁﬁ‘g‘f’wa?rtzllfl‘”@ﬂé’ﬁf “Abstracts".. FOIF’)

exanpl e, t¥rellcdpodnullofipFordint &L PFPRARTEIPR{ err] is chloro, Rlerr] is

- met hoxy angh @[ &siro-5Scl oy 02HX 305 - diae thdxybéregyloxy pbiydi-n i s 4, p is 0, and
T[(errgmaﬂgs R[ler(?éntaﬁ.eyﬁ%(igefﬁlﬁy‘l -yl Bp¥dpah 1 -da8Ed | |

= Y, ot an- | - one. Presentl

Pr eferred tﬁ‘o s Egoﬁ(qdj g%& Mt h| s L%\’@en st he Y

(C[err])aliérjr i § TSN "%’ﬁgﬁlﬁdp Sk H%gﬁgﬁ%@n "%t V%t t he

1- posi ti omfmmaae‘-mlﬁb’?eﬁcé?ﬁﬁh?h|5ﬁbt?mP§?§Fr&P13f frae fﬁydlﬁ‘é%l’lhﬁb%éf"i

posi tion. mheenftrogen cont ai ni ng nnlety may be (N, N—dlsubstltuted)an1no

10 Pharmacology and Utility:
The compounds of the invention interact w:.th 5-HT, receptors
(i.e., the compounds have affinity for 5-HT, receptors and exhibit agonist
or antagonist properties). The 5-HT, receptor interactant properties 'of
test c'ompoun_ds are identified by an assay which utilizes rat, isolated

i5 - thoracic esophageal muscle (i.e., test compounds which intrinsically

"produce relaxation are characterized as 5-HT, receptor agoriists, while test
-con_xpourids which inhibit agonist-induced, 5-HT, receptor mediated relaxation

' responses are characterized as 5-HT, receptor antagonists) .- The rat,
isolated thoracic esophagus muscle is well established as a model for

20 identifying and characterlz:.ng compounds that interact w:.th 5-HT, receptors
(e.g., see Baxter, G.S.; Craig, D.A.; Clarke, D.E. Naunyn Schm:.edeberg's
Arch. Pharmacol. 1991, 343, 439-446) and is described in Example 17

As S5-HT, receptor ligands, the: compounds of this invention are useful
for treating conditions which can be ameliorated by 1nteractxon with

25 ©  S-HT, receptors. Such conditiors include CNS d:l.sorders, ga.stro:.ntest:.nal
disorders, cardiovascular disorders, and ur:.nary tract d:.sorders

Particular CNS disorders 1nc1ude a variety of neurologlc and
psychiatric disorders such as cogn:Lt:.ve disorders, psychoses, and
obsess1ve/ccu1pu151ve and anx:.ety/depresszon behaviox. Cogn:t:.ve disorders

30 include attentional or memory def:l.c:Lt, dementia states (J.nclud:.ng senile
dementia of the Alzheimer's type and aging), cerebral: vascular def:.c:.ency
and Park:.nson's disease. Psychoses wh:l.ch may be treatable with the
compounds of th:.s invention include paranoia, _schizophrenia and autism.

_ Obsess:.ve/compuls:.ve hehav:.or :mcludes eating disorders. (e g., bulimia, a
35 condition in which an abnormal and constant craving for food is present)
' Anxiety/depressive states :.nclude ant:.c:.patory ‘anxiety (e.g., prior to ' : _
surgery, dental work, etc. ), depress:.on, mania, sea.sonal affect:.ve dxsorder .
(saD) , and the ‘convulsions and anx:.ety ‘cauged’ by w:.thdrawal from add:.ctlve .
substances such as opiates, benzod:.azapxnes, m.cot:.ne, alcohol cocaine and -
40 . other drugs of abuse. :

' Particular intestinal d:.sorders include diseases wh:.ch relate
directly or indirectly to gastromot:.l:.ty of the stcmach esophagus and- of
both the large and small intestines. Spec:.flc diseases :anlude, but are-
not limited to, dyspepsia (e.g.. non-ulcer dyspepsia), ga_str:.c stasis,



(1-substituted)piperidin-4-yl, norpholin-Il-yl or pyrrolidin-1-yl or
optlonally subs%'tuted pi peridin-1-yl, azacycl ohept-1-yl,

'azablcyclonYQQ %hept-S-yI, azabicylo[2.2. 2] oct-3-yl or :
azabicylo(3.2.2]non-3-yl. This is the replacenent sheet -7- Conpounds of
Formula | in which Rlerr] is hydrogen, RRérr] is (Cerr]). alkyloxy and
Rlerr] is a group of Forﬁula (a) are designated conpounds of Fornula | (a):

| d
bert] arebuads” 3 19* Spoledided, aéulfeﬁikgnf [dléasrgabfggfm&erlr] an
(CH err]) PE&Y¥P P]ﬁ 2o '01(‘%}{%?? X CHer il el herine in

- CHR er r | CFiwaniF CrIper i en aélrbf@H[ éwﬁru?#%fiwaﬂfeﬂﬂh%m Rerr]
are each hyykrogéhityr (vioigbt ey reswlt- ACHpbindter of) Oddi cdvsfunction ghdpfsRidge™
R erg] i s ByHiegesbophy Hr@¥ials( G &he] Jal K YladdeC] £rak}sdgersyis or
( C[ err ] ) al Mlgoxydlﬂgxﬂ ﬁgstlsu'.réz.éBidBPgﬁlopagl@f r ]:.)zéhgaﬂleoﬁowel syndrome and
retarded gastric emptying. Other uses include short-term prok1ne51s to
facilitate diagnostic radlology and intestinal 1ntubat;on ‘and for treating
. diarrhea, particularly diarrhea induced by cholera and carcinoid syndrome.
10 Particular cardiovascular disorders include diseases which relate
directly or indirectly to cardiac arrhythmias.. Particular urinary tract
disorders include diseases which relate directly or indirectl& to
dysfunction of urinary smooth muscle or innerxvation causxng 1nadequate
‘urinary storage or control or urznary stasis and which may result in
1s - infection, calculi or renal damage.

. In ‘general, the part:l.cular cond:Lt:Lon that a compound of this
1nvent::.on may be useful in treat:.ng will depend upon whether the compound
exhibits agom.st qualities or antagonxs;:s qualities. For example, certain
compounds of this invention which are 5-HT, receptor agonists are useful as

20 prokinetic agents in treating diseases in which'gastric motilify is
. impaired or for .enhancing ureteral smooth muscle tone in treating urinary
tract diseases in which the bladder is hypotonic or as cognition enhancing
agents for treating conditions which directly or indirectly relate to
.cognition deficit. In contrast, the compoﬁnds which are S-HT, receptor
25 antagonists can block 5-HT, receptor mediated peristalsis and are useful in
' treating d;seases involving hypermotllzty states or can block
5-HT, receptor mediated contract:.ons of ureteral smooth muscle and are
useful in the treatment of dzseases :anolv:.ng lpast:.cn:y of the bladder or
can block 5- ~HT, receptor mediated pos1t1ve chronotropy and are useful as
30 antlarrhythmxc agents. . :
While the condition for wh:.ch any given compound of thzs J.nvent:.on
may be useful 1arge1y depends - upon the antagon:.st or agon:l.st qual:.t:.es of
the given compound, certain 1nd1v1dua1 variations may occur. Thus, the 5-
HT, receptor ligands of this 1nventxon may be further tested bylxn vivo or
35 in vitro methodologies des:tgned to determine therapeutic activity. For
' example, the prokinetic aotivity of compounds of this inwentioo can be
determined by measuring the 1ncrease in rate of" gastr:l.c empty:.ng in rats
after oral administration of test compound. The rat, prokxnetxc assay is a-
well establxshed model for :.dent:.fy:mg compounds that possess prok:met:.c
40 activity (e. g., see Droppleman, .7 -Gregory, R.; Alphin, R.S. J. Phamacol.
Methods 1980, 4(3), 227-30) a.nd 1s descnbed in Example 18.. '
The cognitive enhancxng properties of compounds of this invention can '
be determined by using the Morrxs Water Maze Assay, which measures changes
~in the cognitive performance of rats. The Morris Water Maze Assay is a

. lThIS Sheet Has Been Repl
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(q err]) al kenyl or phenyl th| enyl , yrroI yl or furyl (optionally
substituted with dﬁé‘sﬁ aseht s i ndependent |y sel ected from (C 4)
al kyl, (C[a578pyER kyI I I‘

in which x is O,

thyI and halo) or -(CHerr])[err]Rerr]
i's hydroxy, ((err]) -al kyl oxy, -C(O

NR[err] R err] ,-NR[.err] C((O Rerr], -NR[em C(OORerr], .
-SJerr]NR[err].Rer], -NRerr] _SCIerr] Rlerr],-NRlerr]SOerr]NRlerr]R err]. or
-NR[err]C(O)NR[errgR[err] i n which errl R[err] and err] are, |
i ndependeriely eff@PoEEied pagedr§97) APREASEER ingi £99FS EiRTe EARANCIAG RoERBLtY
phar maceut fecal | ysegcaptiablReGsM] + Saryudtli ¥i dRavlinsen®isP. adkedfe; uF e Yaghre.
| somer s t haseof297Cosgu088TlS anfi F0KBBdAbEdWH BRanigierzy. i s hydrogen or

5 Cer L 1) al kyl owuaeﬂytl%kea&hvi@ Gl @{&%%éwbp&eoar&séédna% B atrel and

(0] er I’ roup o

Fo?er?lui a (b 1@l\re 3e5| g% é 3§ & QA Jgdd‘%élx— ?engl" EI é | Q‘L |P\ which p
is 0 or 1; IReEY 1 1P i's 16‘9' 8(9),

(Cerr]) aI%@}I'”fZ)G[ e¥fr ]b}‘aﬁrfkeﬁ% “@Fh%éwyﬁ'ﬁ@[seﬂﬁ )‘-‘HFWI a(%@?‘éﬂfdnaﬁ?é:t?ht%e is
t he repl acewenil shebity of mice in a novel, brightly lighted area. The anxiolytic .

) behavior assay is described in Example 19. )
10 . Anxiolytic activity during withdrawal from drugs of abuse is
determined by the mouse, withdrawal anxiety test, an accepted assay'(e.g.,
see Carboni, E.; Acquas, E.; Leone, P.; Perezzani, L.; Di Chiara, G.
Eur. J. Pharmacol 1988, 151, 159-160). This pr'ocedure utilizes the
exploratory model described above to measure the extent a compound
15 ameliorates the symptoms of w;thdrawal that occur after chron;cally
treating with an addictive substance and then abruptly ceasing the
treatments. The withdrawal anxxety assay is described in Example 20.
In summary the compounds of this. invention are useful for treating
_ conditions which can be ameliorated by 1nteract10n with s- -HT, receptors.
20 Such conditions include CNS disorders, gastrointestinal disorders,
cardiovascular disorders, and urinary tract disorders. 1In particular, the
‘compounds are useful for treating conditions relating to cognitive _
disorders, gastric hypomotzl;ty, irritable bowel syndrome, arrhythmla,
hypotonicity of the bladder, oxr spast1c1ty of the bladder.

25
Administration and Pharmaceutlcal Comp051t10n
In general, compounds of the 1nvent10n w1ll be adm1n15tered in
therapeutlcally effective amounts via any of the usual and acceptable modes
known in the art, either sxngly or in combination with another compound of
30 Formula I or with another therapeut1c agent. A therapeutically effective
amount may vary widely depending on the severity of the disease, the age
and relatlve health of the suhject, the potency of the compound used and
other factors. ‘A- therapeutically effectxve amount may range from -
approximately 0.01 milligram per Kg (mg/Kg) body weight per day to 10 mg/Kg
35 body weight per day. Preferabl§ the amount will be approximately oll_to 1
mg/Kg/day. 'Therefore; a therapeutically effective amount for a 70 Kg human
may. range from 0.7 to 700 mg/day, preferably 7 to 70 mg/day. _ g
One of ordlnary skill in the art of treat;ng such diseases w1ll be-
able, without undue experlmentatlon and in rellance upon personal knowledge
40 - and the disclosure of this applzcatxon, to ascertain a therapeutxcally
effective amount of a compound’ of Formula I for a given disease.
In general, compounds of the 1nwent10n will be administered as
pharmaceutlcal compositions by ¢ne of the following routes: oral, systemlc
(e g., transdermal, intranasal or by suppository) or parenteral
45 - (e g., intramuscular, intravenous or subcutaneocus). Compositions can take



phenyl is optionally substituted with one to three substituents

1 ndependentl_}/ sel ected from ((err])al kyl oxy, met hyl enedi oxy, et hyl enedi oxy
or halo) of?78%&[err])[err]Rerr] in which z is 2 or 3 and Rerr] is
hydroxy, ‘(Cerr])al kyloxy, -C (O NRerr]Rerr], -NRerr]C
(ORerr],-NRerr]C (O Rerr], -Sqerr-]lkIR[err]R[err],
-NR[err]SJerr]Rlerr], -NRlerr]SOerr]NRlerr]Rerr] or NR[err]C(O)

NR[ err er i n WhICh err are in ndent .
| h)%r og]eﬁ[ }é &PFT lRe[tF ‘}’I]ﬂgl[' o‘??@%ﬂ%s'o? W?Ldsan’a""f é' ’Jt%ﬁt ically
accept abl er%lélaﬁs ‘?Iﬁﬂ %‘F’d&ﬁl&lv sduhins, fWFReRsiongr ﬁlﬁ%rﬁrsé}ﬁ‘é‘?@lﬁhé?reé‘w
Conpounds o)tEheanmﬂc@rlLatm colpaditRireand dre tomprogmh ofindirRpenedali sa (cGhmun})
al kyl phenyso@orihieieih dda8iftany | with &Pubaitabhy phdbsiddudt 64119 ddteptablle0
Eg o8 ]S;ngs.%(,ulwi@ﬁé . ﬂé@&%ﬁ?@@%&%@gtﬁg SR uPal oaté;?s%%vstrmon, and do
(derr]) alﬂ adg’gselal ;?%c}é %eymeﬁageuéhlc Bes &t r‘irP) ot Kaney zflm"ﬁoman'al% 4
- net hyl ene %k?fc’é?l@nﬂe‘?rygﬁataé’(? a%h@onlp’(i‘} s sERigYith gy ERcYhe Fage PEian
whi ch R] eragrasgl rmnwosamnR[ me]ous exaingnegupﬂ@t imnoenexplly) awmilable tp eqnle] in
whi ch of skill in the art. .

10 o Scolid pharmaceutical excipients include starch, cellulose, talc,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, slllca gel
magnes;um stearate, sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk, and the like. Liquid and semisolid excipients
may be selected from water, ethanol, glycerol, propylene glycol and various

-15 0ils, including those of petroleum, animal, vegetable or synthetic origin
{e.g., peanut o0il, soybean oil, mineral oil, sesame oil, etc.).  Preferred
liquid carriers, particularly for injectable solutlons, include water,
saline, aqueous dextrose and glycols :

Compressed gases may be used to disperse the compound of the_

20 invention in aerosol form. Inert gases suitable for this purpose are
nitrogen, carbon dioxide, nitrous oxide, etc. . Other suitable
pharmaceutical carriers and their formulations are described in A.R.

Alfonso Remington's Pharmaceutical Sciences 1985, 17th ed. Baston, Pa.: -
Mack Publishing Company. - ' _

25 - The amount of a compound of the invention in the composition way vary
widely dependlng upon the type of formulation, size of a unit dosage, kind
of excipients and other factors known to those of skill in the art of
pharmaceutical sc1ences. "In general the final composition wxll comprise
from 25%w to 75%w of the compound of Formula I, preferably 30%w to So%w,

30 - with the’ remaznder be;ng ‘the: exc;plent or excipients.

' Preferably the pharmaceutical composition is administered in a single
unit dosage form for contlnuous treatment or in a single unxt dosage form

ad libitum when relief of symptoms is specifically required.

Representative pharmaceutical formulat;ons contaznlng a compound of Formula

35 I are descr1bed 1n Example 16. :

Processes for Preparxng COmpounds of the Invention:
. A method for making compounds of Formula I is deplcted by the
40 - following Reaction Scheme I: '

R —
et Has Been Replaced
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nis 3, 4 or 5; 1; gis 1 or. 2; Rerr] and Rlerr] are each

(Clerr])al kyl or tH@@ 'ﬁm‘f @ﬂr]) - (CHerr]) [err]
- (CH err] epeseJrF@ CH e _ : '
-CHR[err]CH err] CR er rlCH err]- in which Rerr] and R err]

are each hydrogen or together are -(CH&.]),- in whicht is 1, 2 or
Rlerr] is hydrogen, hydroxy, (Cferr])alkyl, (Cerr])al kenyl or
(Cferr])al kyloxy and Rl err] is hydrogen, (C[err])al kyl or (Cerr])al kenyl
or phenyl, thienyl, pyrrolyl or f RBACTI@HSFHRE Ly substituted with one to
two substituents mdependently selected from ((err])al kyl 4
(Clerr])al kyl oxy, trifluoronrethyl and halo) or - pH[err]) err]R[err]
which x is 0, 1, 2 or and R[-ef-repsei s hydroxy, ( K Wg@XY,
C(ONR[err]R[err] -N err] C( Q-Rrer+—NRresr ] C(0) OH
err]NR[err]R[err? I\R{err]sqerr]_"er,!qﬂ; - NI e#1
or -NRlerr]C(ONR[err]Rlerr] in wh
repl acenent sheet -9 - are inde err])al kyl or
trifluoronethyl; and R'is hydr ogén, err])al kyl or (C[err])al kenyl or

| 5
phenyl ((err])al kyl (wherein the phenylhtis optionally substituted with one
to three substituents

€ N
Rbrr] This s the

3. ACISIFICATION
4. PECARDOXYLATION

in which each R', R?, R’ and R* are as defined in the Summary of the
_ Invention,- w:.th the reactions applying part:.cularly well to the presently -
15 preferred embodlments. :

The compounds of Formula I can be prepared. by a 'process which
comprises reacting a compound of Formula II, or a protected derivative
thereof, with a compound of Formula III, acidifying, decarboxylating, and
when necessary removing any protective groups. The reaction between the

20 compounds of Formulae II and III is carried out in the 'preeence of a strong
base (e.g., lithium diisopropylamide) and in a suitable solvent
(e.g., tetrahydrofuran (THF) and hexametnylphosphoric triamide (HMPA),
preferably a 50/50 mixture of THF and HMPA) at -40 to 0°C. ' The reaction-

. mixture is then acidified and extracted into an appropriate solvent

25 (e.g., methylene chloride). The decarboxylation can then be carried by

°  standard methods to form a compound of Formula I. The 'p'reparation of a

compound of Formula I by the process dep:.cted in Reaction Scheme I is
described in Example 3. S :

Compounds of Formula II in wh:Lch R' is a group of Formula (a) can be

30 prepared by reacting a halo (C“) alk:.onate w:.th a compound- of the formula
- NHRR® to give an aminated (C.) alkiocnate and then hydrolyzxng and
converting to the acid addition salt. The reaction w:.th the ccmpound of
 the formula NHR'R® is carried out in a suitable solvent (e g., l1-methyl-2-
pyrrolidinone, DMF, etc.) at 25 to 50°C, preferably at approx:.mately 35°C,.
35 and requires 12 to 48 hours. The hydrolys:.s can be effected with acid '
(e.g., hydrochlor:.c acid, sulfuric acid, etc.) at 90 to 110°C, preferably
at approximately 100°C, and requ:.res 2 to 4 hours.: '.l‘he acid addition salt
‘can be recovered by crystall:.zation from the solvent. (e g.,- by d:.lut:.ng
with acetone) . ' -
40 Compounds of Formula II in wh:.ch R* is a group of Fonnula (b) may be -
R prepared from an approprla.tely 1- subst:.tuted 4- hydroxypzpend:.ne or
4 -hydroxymethylpiperidine. The 4-piperidinealcohol ig converted to the
. corresponding sulfonate (i.e., to 4-_(p_-toluenesnlfonYIOky)piperidine or
4- [ {p-toluenesulfonyloxy)methyl]piperidine) by reacting with



|ndependently selected fr aIkonxy, met hyl enedi oxy,

et hyl enedi oxy or’ rr]R[err] in which-zis 2 or 3 and
‘R err] is2a3sedf ned phar maceutical ly acceptable salts,

i ndi vi dual isoners, i somers thereof. Wi le the br eadth of
conpounds whi ch are intended by the i nverg-ion is as set forth in the
Summary of the Invention, certain conpounds are preferred For exanpl e,
preferred conpounds_are corrpounds of Formula I(a) in which n is 4 and
Rlerr] an®-Rp splgey herlpeide- - (Y E¥iorrEe if] FPACCRR] &) 98V ] - ;
and conpowadsnatfe Forthel presehge iof birec ho priogue® aand corrpounds of Fornmul a

I (c) in wWai-¢hi [tabkjcarbory1gbttin 1 pipdraamd.a e wherein n is 4 and R err]
?gd Rl[gL rly. té&g he&,géaq%%ﬂ%ﬁgﬁg 5%2&@{&%@8[“%5] Eﬂﬁ@&lﬁ*@&eaprdhtsli{belscﬂfc or
: erej i cul ar
pre:g(grredR%1 mr"f’% 8e E‘)’F‘Vl Fm’r és )a Woﬁné]og #%m% ﬁrL 5 chl )c/)ro
Rlerr] is methd¥ e%ﬁ?& ?&"é‘r”?f”’&ﬁd° ?““f’ﬁg‘éer ﬁg’fm‘ﬁlﬁrﬁ are’prepare

- CH[ er r | CitherpicteRfed dptifasivg CF[ errer Plp%épeﬁrarlcﬂﬂ‘érsr] i s hydrogen, (Clerr])
al kyl or -te(&H artiyd-entdizceriidnyl andipenidduentshaiolFor MHeapt¢darativanhich ¢
is 2, R %&Lté&eaha&r&atﬁ{eesf]Fdzﬁuiwtih%wnmda%erfdm@amwrﬂgeascribed

(C[eorr])al ky (CHerr]) Rerr]; and conpounds of Formula I (c) inm whi ch
R[err] i s *Ch or er i's 3?5 di rrethox ben | ox and err |s a group
of Formula (a) WA ié‘?"ﬁ q 8%/ %ﬁdlﬁ[xétftr‘f B3 JERRttng

-CH err] CIGIPEWI]I@HR[! e -Er h4lokpRsQilc- aWﬁ’ewe‘im NF{”eile‘FtliléhﬁW’@éwne |
(d err]) aniitodiior{de eThe rpactiph] by chroiedRhwr ih the RreFeoUR aff Fornula (b)
wher ei N g carbonyldiimidazole in a suitable solvent (e.g., N,N,- -dimethylformamide
15 (DMF)). The preparat:.on of a compound_ of Formula III_ is described in
Example 2.
' Alternatxvely, compounds of Formula I in which R* is a group of
Formula (b) and R’ is not hydrogen can be prepared by alkylating a
corresponding compound of Formula I in which R’ is ‘hydrogen with a compound
20 of the formula L-R® in which L is a ie_aving group and R® is (Cy) alkyl, (Cs
g) alkenyl, phenyl (C,,) alkyl (wherein the phenyl is substituted as defimned in
the Summary of the Invention) or -(Ciiq),R'f (wherein z and R are as defined
in the Summary of the Invention). The alkylation is carried out under
standard amide alkylating conditions (Luh, T.; Fung S.H. Synth."Comun.
25 .~ 1979, 9, 757), in an inert solvent (e.g:, acetonitrile, DMF, THF, etc.),
~ and at a reaction temperature of -20°C to 100°C and requires 1 to 48 hours.
The alkylat:.on can also be carr:l.ed v:La. a phase-transfer catalyst
(PTC) system, J. e., with catalyst in a liquid-liquid two phase solvent
system (Gajda, T.; Zwierzak, A. Synt_:h_eszs, Communications 1981, 1005), or
30 preferably a solid-liquid system (Yamawaki, J.; Ando, T.; Hanafusa, T. '

' Chem. Lett. 1981, 1143; Koziara, A.; Zawaszki, S; Zwierzak, A. Synthesis
1979 527, 549). A liquid- 1:.qu:.d two- phase system is comprised of an . _
agqueous phase consisting of a concentrated alkali hydrox:.de solution (e. g. ¢
'50’: agqueous sodium hyd.rox:.de) , an organ:.c phase compr:.sed of an inert

35 water-immiscible organic solvent_,_ and an appropriate catalyst. A
solid-liquid system consists of a powdered alkali hydroxide/alkali
carbonate suspended in an organ:.c solvent. ‘and catalyst.- .
The reaction is effected by slow:.ng adding the alkylat:.ng agent to a
PTC system conta:.m.ng ‘the compound -of Fomula I unt:.l the alkylat1ng agent
40 :Ls 10 to S50% in excess. The reaction mixture is k_ept at reflux until the '
reaction is complete. The mixture is then cooled to room temperature and -
the product is isolated by conventional"methods. .Suitable organic s'olifents :
include benzene, toluene, and the 1ike App'ropriat'e' éataIYsts include
: alununa coated with potassium fluor:.de and ‘quaternary ammonium sulfates



is 2 and R7 is hydrogen, ((err])al kyl or (CH[err][err] r .
preferred are the follow ng conpounds of Fornula I(a): 1[%{?8ét}e‘at'WabsséeenRep'ace‘j
(4-ami no- 2T8POFHD- 2- net hoxy- phenyl) -5- (piperidin-1-yl) pent”ml "Hﬂ(ﬂl 'H"
(4-am no- 5-chl or o- 2- net hoxyphenyl ) - 5-
(4- et hyl pi peridin-1-yl)pentan-1-one, 1--1¢4-am no-5-chl oro-2-
nethoxyphenyl) 5- (4 - aninocarbonylplperldln | -yl) -pentan-1-one, 1-
(4- ani no- 5- chl or o- 2- met hoxyphenyl ) - : _
5- { 4- [ (et FiAPsBF fﬁ?ﬁﬁ?)’hﬁ??ﬂlaﬁ“ﬁé‘ﬁ@dpﬁ@sﬁ}ﬁb’éﬁ?% 23done; and the fol | owi ng
conpounds wofickpriiylaethylpgmonium (chlapideo- 5T1«!mlaém€121¢ret°ﬁoa(ﬁmﬂ)°f 3- (1-
et hyl pi pesdréhuba 48 () ) 3 @pich R? ABehydirogér - mrraé‘shz&hmlmrmapmuhoxyphenyl )
- 3- (1 et hyl p' p@énlpéhﬁhéoi":)o%@?@&’ ;:nqﬂﬁchlli‘ is a group of Formula (b) and R’ is
(4- g no- 5- éliﬂ% % ? f g%{l‘) qu) O,NR“R" or - (CHy) ,NHC (O) NR“R"
(prop-1-yl) i h I?% oﬁ 2
1- (4- ami nolvwhegpinmRY- agxdmgt rApey phiefined dn[ ghe Summary of.the Invention) can be
(but - 1- y| )giepeséd ibg- syl hpirepanccrpo@med of- Formula I in which R’ is hydrogen with
(4-am ]n_o 5a@3 &QidZOfrB;thQOMn?Q)ﬂ k- i3 which x is azacycloprop-1-yl and R¥ is -
Egegtm noyg @“gﬁ:: l)gozR %%{ qpan C(%?I%k"RJ" The e.lky]..atlon.ls carried out in a

10 suitable solvent (e.qg., THF) at 0 to 20°C. The preparation of a compound

of Formula I(b) in which R’ is 2- [(methylsulfonyl)am:.nol ethyl is described
in Example 11. :
A method for making compounds of Formula I in which R? is hydrogen

and R' is a group of Formula (a) is de_p:.cted by the following Reaction
15 °  Scheme II: '

* REACTION SCHEME II

R f. LEWIS ACID
20 . :
P ' ' 0
N QCH R
3 R“J(Lc")'. .

L 4

) v 2. o . o
3. LY.L Kpo0y
4. wnr'a® -
'S. DEPROTECTION

25

in which P is a protective group, R" is halo or hydroxy, R” is halc and L
_ is a leaving group and each n, R‘;_' R’,’ R’ and R® are as defined in the

30 Sumary of the Invention. L ' ;

' The compounds of Formula. I :|.n .which R? is hydrogen and R‘ is a group
of Formula (a) {Formula IV) can be prepared by a process which compr:.ses
'rea.ctz.ng a compound of Formula V- w:.th a compound of Formula VI; alkylat:.ng
with a compound of the formula L- R’, reacting with a compound the formula

35 HNR’R®, or the N-oxide thereof; and remov:.ng the prot:ect::.ve group.

The react:.on between the compound of Formula. V and the compound’ of '
Formula VI is carr:.ed out in the presence of a Lewis acid (e.g., alum:.num
chlonde (AlCl,) . boron tr1f1uoride, hydrogen fluoride, phosphospor:.c ac1d
etc., preferably AlCl,) and in a su:.table solvent (e. g-, ethylene

40 " dichloride (EDC), methylene chlorxde, _ca.rbon d:Lsulf:.de etc., preferably
EDC) to form a 2- hydroxyphenylalkanone. :

Alkylation of the 2- hydroxyphenylalkanone with the compound of the -
formula L-R® is carried out in the presence of potassxum carbonate in a.

suitable solvent (e.qg., methyl ethyl ketone (MEK), DMF, ethanol, THF, etc .
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-["2- (et hyl sul f onyl ) am noet hyl ] pi peri di n-4-yl ) propan- 1- one,

- am no- 5- chl or o- 2- met hoxyphenyl) - 3-{1-(2

t hyl a#A88sEH f onyl ) ami noet hyl ] pi peri di n-4-yl )propan 1- one,

-am no- 5- chl or o- 2- met hoxyphenyl ) -

-[ 3- (et hyl sul fonyl ) am nopr op- 1-yl ] paperi di n-4-yl }propan 1- one;
-am no- 5-chl or o- 2 3-di net hoxyphenyl) _
-(3-butyl-1-yl) eri di n-4- ,oropan- 1- one;

- ani nog:;;femla}ryo )3a§t hg”t@n 8xyr3%€n’5ﬁ5ct1°n with the compound of the

| - (3- btaryula - HFRJRSi §7c chuieddowt ipropahktableneolvent (e.g., DMF, ethanol,
- am NOrHF, CBbNiene - é&i.hcb&)éﬂbﬂdblb)DMF) at. 40 to 200°C. Deprotection can be
- [
a
[
-am
- [
-a
-

no-5-chl or o- 2- heny|

% (4 J&&Q&mhs@ p:aé%&s ende] BLRREL ALY fandviR GRABrbE MR Eve group.

3- { Er?parrar'ﬁf?loxy prog- G Ié 2 BnThE PPPTT S5SRTS. Hhe
descziipest anE’F?EPﬁ?))@yphenyl ) - : o

3- (3, 4- meThey compatinds \gfn Eaxailpr Bh alre \aithep aviadilable- goomergprldyl- one;

M NOo¢hgChl Dichidravail 8¢y pbEd Ahi -5 -chlorovaleryl chloride) or can otherwise

3- (ot yBAdNyCPBEH2%N PiL MY dgRh 2Pt ch- ¥ |hle PES/rdbPorfirinl } DARGIE befdle;
The N-acetyl-halo-s-i:\ethoxyanilines- of Formula V a,fe ‘either commercially
available or can otherwise be obtained from N-acetyl-3-methoxyaniline. For
example, a compound of Formula V in which R' is bromide can be prepared by
reacting N-acetyl-3-methoxyaniline with bromine in a suitable solvent '
{(e.g., dichlorocethane).

15 .The compounds of the formula HNR'R® (e.g., amines such as

d:i.me't:hyl.aur_nine-f diethylamine, diprop-l-ylamine, etc., and ‘azacycloalkanes _
such as pyrrolidine, piperidine, pyrrolidine, morpholine,
4-phenylpiperidine, 4-methylpiperidine, etc.) are known-and ev'ailable

" commercially or otherwise can be synthesized by methods known to those of

20 ordinary skill in the art.

In variations upon Reaction Scheme II, compounds of Formula I may be
- prepared by reacting, in the presence of a Lewis acid, a compound of
Formula V with a compound of Formula VI; reacting with a compound of the '
formula HNR'RS, or the N-oxide thereof; alkylating with a compound of the

25 -formula L-R’; and removing the protective group; or by reacting a compound

of Formula VI with a compound of the formula’ HNR'RS, or the N-oxide thereof;
reacting, in the presence of a Lewis a.c:l.d, with a compound of Formula v;
alkylating with a compound of the formula L-R}; and removing the protective
group. o I -

30

‘A method for mak:.ng compounds of Formula I 1n wh;.ch R‘ 1s a group of
Formula (b) wherexn qis 2 and R" is hydrogen is dep:.cted by the following
‘Reaction Scheme III-

35 o ' REACTION SCHEME III

s Sheet Has Been Replacec
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ani no- 5- chloro 2- met hox
(3-(3, 4-di mt?ﬁmm ﬁ:ﬁaﬁ*ﬂ] pi peri di n-4-yl } propan-1| - one;
‘am n@7B8e{HFOr o-
[3-(3,5-dineth -yI]plperldln 4-yl } propan-1-one,
am no- 5-chl oro- 2, 3- et hyl enedi oxyphgny

[3-(4- nethoxyphenyl)prop 1- yI]plperldln 4-yl } propan-1-one; and the

owi ng conpounds of Formula I(c): 1-
m no- 5- chl or 0- 2- ( 3p5- dinethoxybenzyloxy)phenyl]- 0
i peridin-1yyl)pent '

HNn- | - one,

,cﬁ di me;ktgpxybenzyl oxy) p'h
1- y|)pe|5La1-_L one; >

238, 5- di'mephgx yy zyloxy)ph
(prop-1- yI)plugrldln-I-yI]pen n-1-one,

am no- 5-chl or 6- 2- (3, 5- d|netho%ybenzyloxy)phenyﬂ

[ 2- (met hyl sul f By ) ani ndet Yy Y957 94 i di n- 1- yl}pentan 1“one
am no- 5- chl or 0- 2- ( 3, 5- di4retvteeEdEN2Y | oxy) phenyl ] -

(et hyl sul fonyl ) am nonet hyl pi peri di n-1-yl ] pent an- 1- one,
am no- 5-chl oro- 2-( 3, 5- di net hoxybenzyl oxy) phenyl | -

(am nocar bonyl ) am nonet hyl pi peri di n-1-yl ] pent an- 1- one,

am no- 5-chl or o- 2- ( 3, 5- di met hoxybenzyl oxy) phenyl ] -
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in which R', R?, R® and R’ are as defined in the Summary of the Invention.
Compounds of Formula I in which R' is a group of Formula (b) wherein .
p is 0, g is 2 and R’ is hydrogen can be prepared by a proces_s,which
.comprises reacting a compound of Eormnla VIII with a compound of Formula IX
to give a 3-pyridin-4-yl-3-hydroxy-propan-l-cne derivative, dehydrating the
3-hydroxypropan-1l-one to give a 3-pyridin-4-y1propen-1-one derivative, and
then hydrogenating to give the corresponding 3-piperidin-4-yl-propan-l-one.
The reaction between the compounds of Formulae VIII and IX is carried out
in the presence of a strong base (e.g., lithium dusopropylam:.de) in-a
suitable solvent (e.g., THF) at 50 to 50°C. Dehydrat:Lon of the
3 -hydroxypropan-1-one is carried ‘out by standard methods
(e.g., acid-catalyzed dehydrat:.on) If the reaction between the compound
of Formulae VIII and IX is carried out in the presence of potassium
hydroxide, the dehydration occurs spontaneously and the react:.on proceeds
to the 3-pyridin- -4-yl- 2-propen 1 one in a s:mgle step.
" Hydrogeriation of the 3- pyrzdxn -4-yl- z-propen-:l. one is ca.rned out by
. with an appropriate catalyst (e.g., S% rhodium- -alumina, 10% palladium on '
carbon, platinum dioxide, palla.d:.um d:.hydrox:.de etc.) :.n a suitable -
_solvent (e.g., acetic acid, etha.nol DMF, THF, etc.) at'§ to 60 psi and
requires 1 to 48 hours. The preparat:.on of a compound of Formula. I(b) by
the process characterized above is descr:.bed in Example 7. . :
Alterna.t:.vely, hydrogenatxon of the 3- pyr:.d:.n 4-y1 z-propen-l one is
carried out by (i) hydrogenat:.ng the 2-propen -1- -one until conversion to the
corresponding 3-pyridin-4- -ylpropan-1- one is complete, (ii) optzonally
'alkylatz.ng the propan-l-one with a compound of the formula L-R*® or X-R*
(wherein R® and R* are as defined above), and then (iii) continuing
_hydrogenation to give the corresponding 3-piperidin-4-ylpropan-l-one.



5- (4- anmi nocar bonyl pi peri di n- 1-yl ) pent an-1 - one,

1-[ 4- ami no- 5-chl or o- 2- ( 3, 5- di met hoxybenzyl oxy) phenyl ] -

5- (*4- hydr&VﬁPp%‘h di n- 1-yl ) pent an- 1- one,

1-[ 4- ani no-5-chl or o- 2- (3, 5- di met hoxybenzyl| oxy)phenyl]

5-(4- met hoxyp| peri di n-1-yl) pent an- 1- one,-20-

1-[ 4-am no- 5-chl oro- 2- (3, 5- di net hoxybenzyl oxy) phenyl ] -

5-[ 4- (am nocar boh Lam nopi peri di n-1- pent an-| - one,

L S S pRrRE 568 o tBe BirRe Py B9 BT HERg ryipropan-1-ons is carried
5- [ 4- ( met IBAts ¥ §ho 3| JRBHORSBA e CREBLYSE - (Y] p@#@&qmoarf@rbon: 20% [ppllagdudn- 5
- chl or 0- 2-hy(@3pxidedi aet Hodnbenaykabde) spheny| (e.g. 3-THF l-acetic acid, DMF,

(but - 1-yl )qtinprsl dieBcdy ¥t Br epa0- gei0BRd rkqu{ﬂe‘aamﬁ%oliﬁ‘rﬁhfﬁf OTRe preparation
Eg % di nethoxybenzuh@xye REERAYS I'(b)3 1{1]w'h:.ch - (4- meth nyl) prop-1-yl

et 1-yl)pi erlg 4- ro an - one, R[4 am no- xlyphe-z--
(3, 5-di met’ﬁogg ﬁao ég%%%&ﬁp '
I

(met hyl sul f onyl TagnPRBER q5épR dﬁlﬁg4’~'-b;¢l F?FPPGB% of_Bife FoppulentR® or X-R*
phar mac eutiisc ahtyiedc cetp tazb Hesseibes  abprefforattiey aliyd ahiwr of htcopbateissat t s,
thereof.  Formula I in which R* is a group of Formula (b) and R’ is hydrogen.

10 . "Hydrogenation of the 3-pyridin-4-y1-§ropan-1-one ig carried out by with an
appropriate catalyst (e.g., 5% rhodium-alumina, 10% palladium on carbon,
platinum dioxide, palladium dihydroxide, etc.) in a suitable solvent
{e.g., acetic acid, ethanol, DMF, THF, etc.) at § to 60 psi and requ:.res
1 to 48 hours.

15 The compounds of Formula. VIII can be prepared by met'hyla.tion'of the
corresponding N—methoxy-N-met_hylbenzamide. The methylation is carried out
by reacting the N-methoxy-N—mﬂethYlbeniamide with methYla._t':i.'n.g_ agent
(e.g., methyllithium, methyl magnesium bromide, etc.) in a suitable solvent
{e.g., THF, ether, etc.) at -20 to 20°C and requires 1 to 24 hours. The

20 preparation of a compound of Formula VIII in which R! is chloro and R® is
methoxy is described in Example 5.

Alternatively, compounds of Formula VIII in which Rz and R® together
are ethylenedioxy can be prepared by halogenating a protected derivative of
‘4'-amino-2',3" -ethylenedioac_yacetophehone and then deprotecting. The

25 . halogenation can be carried out by reacting the acetophencne with a
‘halogenating agent (e.g., N-chlorosuccinimide, chlorine,: etc.) in a
suitable solvent (e.g., DMF, acetonitrile, etc.) at -20 to 80°C and
're(;uires 1 to 24 hours. Deprotection can be carried out w.tth base (e.g.,
sodium hydroxide and the 11ke) in a su:.table solvent (e g., methanol a.nd

30 . . the like). Co Co .

' The 4'-amino-2',3! -ethylened:.oxyacetophenone can be prepa.red by
reacting 5',6" -d:.chloro 2, 3' -ethylenedzoxyacetophenone w:Lth fumxng nitric
acid to give 5',6'-dichloro- 2t 3'-ethy1ened1oxy 4'-n1troacetophenone and

. then reducing. The reaction w:.th the nitric acid is carried out at
35 0 to 25°C and requ:.res 0.5 to 2 hours._ The reduction :Ls carr:.ed out in the
- presence of catalyst (e. g., 10% palla.d:.um on carbon) in a suitable solvent
‘(e.g., ethanol, acetic acid, ethyl acetate, etc.) at room. temperature and
requires 1 to 24 hours. Protection of the 4'-amino- o
2,31 -ethylenedzoxyacetophenone can be effected by reacting w:.th a suitable

40 .  protecting agent. For example, 2" 3'-ethy1ened1.oxy- '

4' - (methylcarbonylamino) acetophenone is prepared by reacting the .
unprotected acetophenone w:.th acetic anhydrxde in pyr:LdJ.ne. " The reaction
" with the acetic anhydride is carried out at 0 to 30°C and requir'es : '

1 to 8 hours.
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Phar macol ogy and Utili ty The conpounds of the invention interact with
5-HT[err] receptors (i.e., the conpounds have affinity for 5-HI[err]
‘recept ors P%Xhi bit agoni st or antagoni st properties). The 5-HI[err]
receptor interactant properties of test conpounds are identified by an.
assay which utilizes rat, isolated thoragic esophageal muscle (i.e., test
conmpounds which intrinsically produce relaxation are characterized as
5-HI[err] receptor agoni sts, while test conpounds which inhibit

agoni st - i nduced™™%-5HT$ erdl"fhjr°€8ef)t S - T EResd orET Uik AL T IR CP RRBERIEs St &
char act er i pxeppazed Sy hatiagehtéoberardigfames tg )give The! - gighloradl At ed
thoraci c asapbagonsusn] ehés asetylaesigbl Tiehellominat ot ehn fier caridediduri by

and cha{ acézeeratcah@gcneommuaﬂ&cahba.hthnémeme "Whi il bbid 86 thterﬁo"@ﬁazgd
see axX er | r

Phar%acol ‘@é%s Cg)g 4§‘»l iné% The %cléé;ﬂagis%!rl Eﬁ @f &%e%e?gé&,&gg?%[err]
receptor 1§ daﬁaghl‘%rﬁel ¢ ?W&nfl? 18? n‘g $ BFeFBFe1 %4t ng

condi t i onstepischCRAR Fe saﬁﬁhlsr%aleramby(eu %it e Lag t HighlerqeshaneTEsop
recept or s.diSmihiidannditicbaszdanec| etde) GNS2di o rdeC andgestuiveni2dsta #al hours.

di sorders, cardhaxrned s @uksagow:@wfa@doﬂrpbmm tr 8¢ twheléts @ d@r & .group of
Par{q cul arg %ﬁlg'&qr%rﬂ%i g Vé’JnSthOEeQ&%H' dﬁ.e% e 3RA psychiatric
uc SOI’ er S

di sorders s as cognitrve psychoses eSS|ve/conpuIS|ve

and anxi et y/ depr essi on behaw or. Cognitive disorders
- _REACTION SCHEME IV

15 .
Br. _.CI
(CH,)n .
b 4} .

20 ‘ _ xti

3. DEPROTECLTION

s. wnede!

in which each P is a protective group and R!, R?, R’, RS a_nd R® are as

25 defined in the Summary of the Invention. '

Compounds of Formula I in which R' is a group of. Formula (a) can be
prepared by a process which comprises treating a ,compound of Pormula XI
with magnesium to give a Grignard fea.gent, reacting the Grignard reagent
with a compound of Formula XII to give the corresponding protected (C,
30 Q) alkanone, deprotect:.ng and then reacting the unprotected alkanone with.a
compound of the formula NHR'RS. . :
The treatment with the magnes:.um ig carr:.ed out . by adding the
compound of Formula XI under nitrogen to a suspension ‘of magnesium in a
suitable solvent (e.g., THF, diethyl ether, etc.) at a ra.te such that the -
35 liberation of heat is controlled'and then allowing the react'ion to proceed .
-at 20 to 25°C for 1 to 2 houre The reaction with the Gr:Lgnard reagent is
_carried out by cooling a solutxon of the compound of - Fozmula XII in a B
suitable solvent (e.g., THF, d:.ethyl ether, etc. ) to’ between -10- and 20°C,
preferably to. approxxmately -15°C and then a.ddm.g the suspensxon containing -
40 the Grignard reagent, cooled to approximately the same temperature, and
_allow:mg the reaction to proceed at 0 to 1s°C, preferably at a.pprox:.mately
0°C, for 1 to 2 hours : ’
Deprotection can be effected by any means which removes the
protect:.ve group and g:l.ves the des:Lred unprotected alkanone in good yleld
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I nclude att'entional or menory deficit, denmentia states (including senile

. denmentia of the Alzheiner's type and aging), cerebral vascular deficiency
and Par ki n8bHP% FHi sease. Psychoses which may be treatable with the '
conpounds -of this invention include paranoia, schizophrenia and autism
Obsessi ve/ conpul si ve behavi or includes eata-ng di sorders (e.g., bulima, a
condition in which an-abnornmal and constant craving for food is present).

Anx| ety/ depressi ve, states include anticipatory anxie e.g.,. priar to

de d o0t e
surgery, AL2GHIE Vath the yppPEechednal kit 15 GRITHT CULT S |’V‘é'fr8‘-?e§or der
(SAD), andwithe 3ctpailegibredentti ansfereplyused byuwaf-ﬁ%rrsamat NHR®Mmiaddi cti ve
subst ancesssitablassdpeat @, gb,empllmapems athb58 0dd BE:C,abeafeahbly @aeaBmeocand
ot her drug@on 8R4I SR qubAld ko %rhaﬁsest-rﬁea réyawéﬁaréflanebﬁmndl&eases
whi CE rel afg re%tb'e,y {?% 'r”Qéése%ﬁaxy PR3 &fo”v‘étis dLXc bl xagrlé‘i
esophagus anch 0 & Fﬂ"’? cf‘ iﬁpeC| I C eases
i ncl ude, but ar E°TRUAF R% & a ’Eleﬁé‘B eapf%’afjed beoﬁe 29 HFROHER OF,

gastric stBexmgla IIL ypth Geﬁ?#'@bél? amotefsemguyee@sopﬁagﬂa:éedfqe&pmmnere ofpi | e
refl ux gasthe teshniques applicable to protective groups and their removal can be

found in T.W.. Greene, Protective Groups in Organic Synthesis, John Wiley &

10 ~ Sons, Inc. 1981. For example, compounds of Formula XII in which the
protective groups are trimethylsilyl can be prepared by reacting a compound
of Formula IIT with chlorotrimethylsilane. The reaction is carried out in
the presence of stréng base (e.g.:, ,te_'rt:-butylmagnesium chloride, lithium
bis(trimethylsilyl)amide (LiHMDS), etc.) under nitrogen in a suitable

15 solvent (e.g., THF, ethér, etc.) at -15 to 15°C, preferably at '
approximately 10°C, and recjuires 15 to 30 minutes. Deprotection of a
compound of Formula XII in which the protective groups are trimethylsilyl
can be effected with acid (e.g., hjrdrochloric acid, trifluoroacetic acid,
etec.) . ' . R

20 A method for making compounds of '_ Formula T in which R' is a group of
Formula (a) is depicted by the following Reaction Scheme V:

REACTION SCHEME V

" 25

0 . 1. Linwes
- .NHR®R® : >
#o” (CH,),
HyN
30 o 11(e) X
3. nndn__et'l_.e'l_l' .
in which each P is a protective grdup and R, B, B, F and'R"ars-as

35 def:.ned in the Summary of the Invent:.on

Compounds of Formula I in which R* is’'a group of Formula (a.) can be
prepared by reacting the acid’ add:.t:.on galt of a correspondmg compound of
Formula II (Formula II(a)) with a.._t:_:gmpound of Formula XITI in the presence-
of a strong base (e.g., t.im_ms, -éo"dium'.li:is (trimethylsilyl)amide, l'ithium..

40 diisopropylamide, preferably L:i.HMDS) and-then deprotecting The react.:'.on
between the compounds of Formulae II (a). and XIV can be carr:.ed out by
coolxng a mixture containing the compound of Formula II(a) :.n a suitable
solvent {e.g., THF, ethylene glycol ‘dimethyl ether, diethyl ether, etc.) to
between 10 and 30°C, preferably to approximately 15°C; adding a minimum of
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pseudo- obstruction syndrone, irritable colon syndrone (which may result in
chronic constipation and diarrhea), diverticular- disease, biliary
dyshotilitp7¢emi®fh may result in sphincter of Oddi dysfunction and "sludge"
or mcroscopic crystals in the .gall bladder), gastroparesis (e.g.,

di abetic, postsurgical or idiopathic), irgy.table bowel .syndrone and
retarded gastric enptying. ‘O her uses include short-termprokinesis to
facilitate diagnostic radiology and intestinal intubation and for treating
di arrhea, Papgii@larts ofi ther pevengnhrecandrltewingr &- Site %é:perm@tdl%ynd:mf@e
Par ti cul ar peafehadlgsalapprokisateder 30 %Cactardéngliche aspgunhi whbetteatte directly

or indirectl ¥nd 0@} HrdGeibi{ Vi BpEifoxiMatielly csﬂcaraﬁu ithah Yadai A€ tehdl| GRpS@IS
ingry rep T B Bkt ?#eya%ct&&ﬁ' e o
cont Bl or SHPFRAPREET S, WOHG APESFHRRIT SER e PAEPRCHT BV HRPR OPE 00,
renal damag'ém‘f?F é@ﬁé?raFeCttlﬁé %&PPV"E’GI a+ve@oﬁaa f’Fﬁi’Fﬁdha’PP”&tE‘é‘?PﬁomusF i™hi s

i nventi on gaydhdeddefl W suitable prprartive |grdepditd tipo rombmindeot tFoemdenPoiind
exhi bi ts agentfimefhpl ity Bwheh aah ag readiSy(iloved aa thFadice X ampl prepaedt N

conpounds gk 4 Nicpbiie k| RRmMY G ifie S5ddbbed chal £GRRLM A0 $k eREEibea
usefHI as Boﬁ&ggﬁg \gents in treating diseases in which gastric notility
or r-en

is inpaire lanci ng ureteral snmpoth nuscle tone in treatin
urinar y Compounds of Formula XIII can be prepared by reacting a corresponding

benzoic acid with methanol in the presence of th:.onyl chloride and then
adding the protective groups. The reaction with the benzo:.c acid is
carried out at 0 to 25°C, preferably at approx:.mately 15°C, and requ:.res 1
15 -to 4 hours. The protection can be carried out with chlorotrimethylsilane
' in the presence of strong base (e.g., tert-butylmagnesium chloride, LiHMDS,
etc.) in a suitable solvent. ' '

Additional Processes:
20 Compounds of Formula I in which R? J.s {Chy) a.lkyloxy or
phenyl (C,,) alkyloxy can be prepared by demethylat:.ng a compound of
Formula I in which R® is methoxy, and then alkylating with a compound of
the formula L-R® in which R® is (G, alkyl or phenyl (Ci)alkyl (wherein the
phenyl is optionally substituted with one to three substituents
25 independently selected from halo, hydroxy, {(Cl)alkyl,  (Cl) alkyloxy nltro,
amino, am:.noca.rbonyl (Cio) alkylamino, di(C,) alkyla.m;.no, (Cie) alkanoylam:.no
and 3,4-methylenedioxy). The demethylat:.on ie carried out by standard
methods with an appropriate demethylating agent (e.g.'_.:' boron tribromide,
boron trichloride, etc.) and in an aprotic solvent (e.é.’ . methylene
.30 chloride, dichloroethane, etc.) or with acid (e.g., agueous .hjdrobromic
.acid) to form the corresponding 2-hydroxyphenylalkan-l-one. The alkylation
is carried out in the presence of potassium carbonate in a suitable solvent
(e. g., methyl ethyl ketone (MEK) . DMF, ethanol, THF, et:c., preferably MEK)
at 40 to 200°C. The preparat:.on of a compound of Formula I by the above
"35 process is described in Example 12. : : :
: The compounds of Fo:_:mula I wher_ein p is 1 (compounds of Formula I in
the N-oxide form) can be pfepafed by oxidizing a compound of Formula I in
which p is 0. The oxidation :.s carried out at a rea.ct:.on temperature of .
approximately 0°C with an appropr:.ate oxidizing agent and. in a su:.ta.ble
40 inert, organic solvent. Suzt:ahle oxidizing agents :.nclude hydrogen _
' ' p’eroicide_ ‘or peroxy acids such' as trifluoroperacetic acid, perma.le_zc acid,
"pefbenzoic acid, peracetic acid": and m'chloroperoxybenzoic acid. Suitable
solvents include halogenated hydrocarbons, e.g., methylene chlor:.de and -
alcohols. Alternatively, the compounds of Formula I wherein_p_;s_l_ms;___
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tract diseases in which the bladder is hypotonic or as cognition enhancing
agents for treating conditions which directly or indirectly relate to
coghi tion #E7PLIH. In contrast, the conpounds which are 5-HT[err] receptor
ant agoni.sts can bl ock 5-HT][ err] ‘receptor, nediated peristalsis and are
useful in treating diseases involving hypa-notility states or can bl ock
5-HI[err] receptor nediated contractions of ureteral smooth nuscle and are
useful in the treatnent of .di seases involvi spasiicity of the bladder or
¢an bl ock S’rFﬁT?%r]‘s‘rngcgp%g SF XY op 0% fF%e“@ﬁf’d’ﬁof‘?%epfz Yh are useful
as antlarrﬁyﬁﬁﬁ?ﬁeéléb‘??nts While the condition for which any given conpound
of this inventi compeupdgectFofmllal ar eiwhictepeinl® opoibet Preparedayprissiuctng a
agoni st quabinpine 6f FobRulg TevheGelPQAd, 1 .Cerhidiradnddion| ikiakrniati At angerray
occuls.  Thugandl@ 5onﬂ£&{sr Lleﬁgapsﬁgmbf%ed&a&lﬁéﬂa eht BN isQDediY% be
further s ety | Ha'hifdt 1D oteldsdalPhR00l 08h i dg " éLfcwo,Qet er mi ne

t herapeutic ®actl Vi X1 C aciLvit corrpounds of

this |nventtﬁ%e?éﬁr%ésd%’faé1?‘ﬁ?'%dnﬁ ar?égs?]’FFnﬁ "Laﬁgel"‘]’r'c?'éca§ $%Crate of
gastric enpPyreRFirke raducingt agenspainqigde udfunyt pukfwst diexddeconpound. The
rat, proki mefacylpbsaphines aevel tespk&dﬂymm’meﬂhimdelalfm;lmbenhydrgdm conpounds
t hatzopossess. &I Ol PetunChdehiilE 1dé, ( Sodium ﬁoeen;a:qael D), Phosgioe@dry, R
Aphin, R Srsdn1d208 rmaoénb&faamds éu%gm géivenzz ré%d@age&oaleleﬁfer' bed in
Exanpl e 18
. ‘ethanol or aqueous dioxane.
Compounds of Formula I may "be prepared as pharmaceut:.cally acceptable
- acid addition salts by reacting the free base forms of a compound of
15 Formula I with a pha.rmaceut:.cally acceptable inorganic or organic acid.
Alternat:.vely, the pharmaceut:.cally acceptable base addition salts of
compounds of Formula I may be prepared by reacting the free acid forms of
compounds of Formula I with pharmaceut:.cally acceptable inorganic or :
organic bases. Inorganic and organic acids and bases suitable for the
20 preparation of the pharmaceutically acceptable salts of compounds of
Formula I are set forth in the definitions section of this application.
Alternatively, the salt forms of the compounds of Formula I.may be prepared
using salts of the starting materials or intermediates.
The free acid or free base forms of the compou'nds of Formula'I can be
25 prepared from the corresponding base addition salt or acid addition salt
form. For example, compounds of Formula I in an acid ‘addition salt form
may be converted to the correspond:.ng free base hy trea.t:.ng with a sultable
base (e.g., ammonium hydroxide solut:.on, sodium hydrox:.de gtc.) . . ‘
‘Compounds of Formula I in a base addit:.on salt form may be converted to the
30 corresponding free acid by treating with a suitable acid (e. g.,
' hydrochloric acid, etc). ' “ : '
In summary, the processee for preparxng the compounds of this
:mvent:.on are: - ;
(a) for the preparation of a compound of Formula I, rea.ct:.ng, in the e
35 presence of a strong ba.se, ‘a _compound of Formula ;I-'

.. S 0

n . /U\"

40 0’
or the protected derivat:.ve thereof . :.n which R-‘ is as def:.ned in the
Summary of B
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The cogni tive enhancing properties of conpounds of this invention can be
determ ned by using the Murris Water Maze Assay, which nmeasures changes in
the cognitiye nepformance of rats. The-Mrris Water Maze Assay is a - 13-
wel | established nodel for dennnstratlng cognition enhanC|ng activity .
(e.g., see Morris, RGM; Garrud, P.; Rawins, J.N P.; O Keefe, J. Nature.
1982, 297, 681- 683) and is descrlbed |n E%énple 21. AnX|ont|c activity is
det er mi ned by the art-recognized Craw ey and Goodw n two-conpart nent

expl OratOrytﬂp%lveﬁ@ioﬁ”wﬁ:ﬁea@ok% 3 of -Forifghs . A ; Montgonery, D.;
Whiting, R L. Neuropharmacol ogy 1989, 28(9) 901-905). In brief, the method
nmeasures the extent .a conpound affects the natural anxiety of mice in a
novel, brightly lighted area. The anxioly"c behavi or assay is described
in Exanple 19. Anxiolytic activitytdurj §{ t hdr awal from drugs of abuse is
det ers&i ned by the.nouse, withdrawal ¢ y{y Md9cHsHfsaccept ed assay (e.g.,
see Carboni, E.; Acquas, E.; Leone, Perezzani, L.; D Chiara, G Eur.

J. Pharmacol 1988, 151, 159-160) k,#ni sddure utilizes the

10 in which each R', R* and R’ ‘are as defined in the Summary of the Invention;
acidifying; decarboxylating; and when necessary removing any prote.ct:i've.
groups; oOr ' ' '

_ (B) for the prepa.rat:.on of a compound of Formula I in which R is
hydrogen and R* is a group of Formula (a), react:.ng, in the presence of a

15 Lew:Ls ac:.d a compound of Formula V:
“ 0CHy
20 |
H v :

in which P is a protective group and R' is ha.lo, with a compound.of .
Formula VI:

25 R
o
. .)L R" .
R (ew,].,
. Vi
in which R"® is halo or hydroxy and R® is halo and n is 3, 4 or 5;-
,alk'ylal;ing with a compound of the formula L-R 1n which L is a leal__v'ing
group and R’ is as defined above; reacting with a compound the formula
- HNR'R®, or the N-oxide thereof, in which R® and R‘ are as def:.ned ahove, and
35 deprotect:.ng, or '
This Sheet Has Been
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expl oratory nodel "descri bed above, to nmeasure the extent a conpound
ameliorates the synptoms of withdrawal that occur after chronically
treating @7 19°-5R addi ctive substance and then abruptly ceasing the
treatnments. The w thdrawal anxi-ety assay is described in Exanple 20. In -
summary, the conmpounds of this inventiorére useful for treating conditions
whi ch can be aneliorated by interaction with 5-HT[err] receptors. Such

condi ti onge 1 ncIf hg\l§ %!ag_%@ggr{ e & %ﬁ%&ln@t egtigongd dis‘?{ gﬂgh R is argro‘t‘%

car di ovascu ract di sor n particula
corrpounds°§rFé’r8§E Ll‘lb)fYS‘Fe’”tellEa?llﬁg°&5‘ﬁdﬁtﬁsoﬁs neariigng BPegYhrEi ve

di sor der sFogmdarYELiyponotility, irritable bowel syndrone, arrhythm a,
‘hypotonicity of the bladder, or spasticity of the bl adder. Adm nistration
andsPhar maceuti cal -Conposi tion: In general, conpounds of the invention will
be administered in therapeutically effect| vgl anounts via any of the usual

and accept abl e nodes known in the At e ek sjngly or-in conbination wth
anot her conpound of Formula | or with her ‘i"ﬁerapeutl c agent. A

t herapeutically effective anount "Fé g del y depending on the severity

of the di sease, t-he age and rel ati helth of the subj ect, the potency of

t hgoconpound used and other factors. A tferapeutically effectl ve anount may
range from approxi rratel y 0.01 mlligram perikkg (ng/ Kg) body. wei ght per day
to 10 ny/ Kg :

in which- R' " R? and R® are as defined in the Summa.ry of the Inventxon, with
a compound of Formula IX:

15 o .
0
> < > R?
i .
X
20 . ) ' .
in whicI} R’ is as defined in the Summary of the Im_rentio'n; 'dehydrating; ~and
then hydrogenating; or _
{D) for the preparation of a compound of Formula I in which R* is a group
of Formula (a), treating a compound of Formula XI: '
25 ' ' - _
: Br;-- L1
cu,)_
X1
30 -
in which n is as defined in the Sumazy of the Invent:.on, with magnes:Lum to
give a correspond:mg Grzgnard rea.gent, react:.ng the Gr:.gnard reagent w:Lth a
compound of Formula. XII: '
35 - a . . o .o
P e
Ny 7 /3
- e . . L 2 . - . L ) . .
in which each P is a protect:l.ve group and R‘ R? and R’ are as def:.ned in
the Summary of the Invention, deprotect:mg and then rea.cting vuth a
compound of the formula NHRRS; or . o '
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body wei ght per day. Preferably the anount will be approximately 0.1 to 1
nmy/ Kg/ day. Therefore, a therapeutically effective anmpbunt for. a 70 Kg human
may range PTHH-6F7 to 700 ny/day, preferably 7 to 70 ng/day. One of
ordinary skill in the art of treating such diseases will be able, Wi t hout
undue experinentation and in reliance upan-personal know edge and the
di scl osure of this application, to ascertain a t herapeutically effective
amount of a ound of Forrmlal for i yen di sease eneral
conpounds &F tﬂg"f NV ENPTEA= B4 B%aaﬁmﬂg‘ggeql}eyﬁ’%‘ Bh]ér’ﬁac'g alt® @ group
conposi ti ot Eormble (@ . tieectisid. oin therenssence of ot stZGRY AP (ae.cgf.lPPund. of

t ransder maFornulr an@dal or by suppository) or parenteral (e.g.,

i ntranmuscul ar, intravenous or subcut aneous). Conpositions can take -14-
the formof tablets, pills, capsules, sem solids, powders, Sustained .

rel ease fornul ations, solutions, suspe Gi on4s, eI i xirs, aerosols, or any-
ot her .appropriate conposition and are Be28® of , in general ,- a conpound
of Formula | in conmbination with at 4%a 23ne phar maceut i cal | y acceptabl e

exci pi ent. Acceptable excipients are non o§<| c, aid adm nistration, and do

10 .
in which R’ and RS is as defined in the Summary of the Invention, with a
compound of Foxmula XIII:

15

20

Xtrt

in which each P is a protective group and R', R? and R® a're‘ as defined in
the Summary of the Invention; .or . -
(F) optionally alkylating a compound of Formula I in wh:.ch R' is a group
25 . of Formula (b) and R’ is hydrogen with a compound of the formula L-R® in
which L is leaving group and R? is (C,g)alkyl, (C.g)alkenyl, phei:yl (C'H) alkyl
{wherein the phenjrl is optionally substituted with one to three
substituents independently selected from (C,.)alkyloxy, methylenedioxy,
_ethylenedioxy or halo) or L- (CH,),R"? (wherein z and R“ are as defined in the
30 Summary of the Invention) to give a compound of Formula I in which R* is a
group of Formula (b) wherein R’ is not hydrogen; or |
{G) opEiona]_.ly’ alkylating a compound of Formula I in which R' is a group
of Formula (b) and R’ is hydrogen with a compound of the formula X-R* in
‘which X is azacycloprop-1-yl and R% is -C(O)RY, -SO,;RY, ' -SONR“RY or -
35 CONR'RY (wherein R“ and R are as defined in the Summary of the Invention)
. 'to give a compound of Formula I in which R is a group of Formula (b)
wherein R’ is -CH,CH,NHC (O)RY, '-crgcxmn_sozn“,' --crgcra,mso,nn“a'_’ or
-CH,CH,NHCONR“RY; or S ' S
(H) optionally demethylatz.ng a compound ‘of Formula P in wh:.ch R’ is
40 methoxy, and then alkylating with a compound of the formula L- R2 in which
R2 is (C) alkyl or phenyl (Cu)alkyl (wherein the phenyl is optionally
substituted with one to three subst:.tuents 1ndependently selected from
'halo, hydroxy, (C.)alkyl, (C.,) a_lkquxy, nitro, amino, aminocarbonyl,

This Sheet Has Been Replac




not “adver sel y affect the therapeutic benefit of the conpound of Formula I .

Such excipient may be any solid, liquid, semsolid or, in the case of an
aer osol ccﬁ?ﬂ@gl ¥¥ on, gaseous exci pi ent that is. generally available to one
of skill in the art. Solid pharmaceutical excipients include starch,

cellul ose, talc, glucose, |actose, sucres®, gelatin, nmalt, rice, flour,
chal k, silica gel magnesi um st ear ate, sodi um stearate, glycerol

. nonost ear at e, um chl er de,..dried skim nd, the i ke. Liquid and
“senmi solid (&13‘%}(2% Aoy Ha+ LR L EEg o r{ﬁﬁ) °Y% gl ycerol,
propyl ene Y[ltyvethviagedigrvoro gitesa ¢arpPuri 0f !‘¢R§E’éao’f lpe‘!l?lGPeum ani mal-,
veget abl e B is Yy Melkyloy iogi Phdrirldc,,) F1epInMy Qiheredaytieaphail, 1snopeica'lala)y|
selsama oi |sub%E|§m)cedP£s‘3fd€Hn%‘é by Q:ﬂleds&ﬁBH %gstrtzé)%%ﬁéﬂoﬁf | Yorf Fr ' gjjoeCt abl ed
SO I ons ncl ude | 1 ne, ue extro ol s, r e
.gases may (1;«% %’g:lfnaé er§21?gr1e c °UH‘§ ? 18 ?\lvenia?ly&1 nlsaer%gs)8?§§

form Inert c@ﬁ%%‘glds&? tFQ "élaf orit phich rb?)§e ‘a’Fe n| trogen, carbon dioxi de,
nitrous ox{de, entdonakliyeredugingilsl commeundmfeBoiadia Eainy woich antP Lhee give a
formul at i crespeansd d€sEormbed Ii in AdiReh Al iene;0 oRen ngt on' s Phar maceut i cal

Sci ences 1885, JHibBn@dy FASkORy R8- corVBbdonBubd irthi- 551 LCOMRARY 2 TogpcuHaUsE Of
.a Cl%”poun%%uwe: LEMeqt ﬁr%'}mLQeJtQSaﬁ?,ffBQéépEwﬂe 2% rdi¥ or organic acid or
' base to give a pharmaceutically acceptable salt; or
(L) opt:.onally reacting the corresponding acid addition salt or base
addition salt form of a compound of Formula I with a suitable base or acid,’
. respectively, to give the free acid or free base. . '
- 15 '
In any of the above last step processes, a reference to Formulae I,
II, II(a), III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIIT refers to
- such formulae wherein R', R}, R, R‘, R’ and R’ are as defined in their
, broadest definitions set forth in the Summary of the Invention, with the
20 processes applying particularly well to the presently preferred '
embodiments. ' '

Examples:
25 ' : EXAMPLE 1 -
3-[1-¢ te_z_t-'But’oxyca:bon}"l) piﬁ_erid_in -4-y1] propionic ‘acid

‘ The following is the prepa.r'at'_ion_ of a protected derivative of a
30 compound of Formula II in which R* is a group of Formula (b) wherein q is
: ) 2 . - . : . . -

- Step (a)
. 4- Hydroxymethylp:.per:.d:.ne (2'7 0 g, 262 mmol) - and
35 di-tert-butyldicarbonate (51.2 g, 235 mmol) were dissolved in THF (300 mL)

' . and the solutxon was stirred 12 hours at room t:empera.ture. The mixture was
concentrated in vacuo and the residue was dissolved in ether. The ‘ether
‘solution was washed with water and then with'brine, ‘and dried over sodium <

_ sulfate. Evapora.t:.on of the solvents gave a residue (51.0 g) as an oil. '

40 : - ' The o0il residue was d:Lssolved 1!1 pyridine {200 mL) and the solution
-was cooled to 0°C. p- Toluenesulfonyl chloride (47. 5 g, 250 mmol) was then .
- added to the-solution and the mixture was stored at’ S°C for 12 hours. The -
‘mixture was poured into water and extracted into ethyl acetate_ The ethyl o
acetate extract was washed with 5% HCl, with water, and then with brine.
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wi dely dependi ng upon the type of fornulation, size of a unit dosage, kind
of exci pi ﬁnig d ot her factors known to those of skill in the art of

phar maceu 3-¥&ci ences. In general, the final conposition will conprise
from25%v to 75%v of the compound of Formula I, preferably 30%w to 50%w,

wi th the renai nder being the excipient o#-excipients. Preferably the

phar maceut i cal corrposi tion is adm' ni stered in a si ngle unit dosage formfor

CoNt | NUOUS, L &3 t%(:e whs® cr?én“ - dg3age P{a@e d kQérE agliral b8l ief
ECI% e ﬁ

of synptons. is ul re resen

for mul at | GA¥® rrﬁ°ﬁ‘ f'é° 8 ﬁﬂe‘i?f"e F & vea’r e tﬂgg(ﬁ”l B’@Gcalrﬁmé'}é le
16. Pr oceéséﬁp‘ft@F-“ F‘P’FYdOGBWﬁEMdsteztlﬁ@el G@ri-i %€ mmohbt HoH- f”drﬁf@m ng
conmpounds of Forrml al is depicted by the followi ng Reacti.on Schene |:
REAGTI ON §ekfFEMe)! [err] S. ACI DI FI CATI O\I 4. DECARL SOXLATI O\I
Diethyl malonate (10.4 g, 65 mmol) was added to a solution of sodium
ethoxide (4.42 g, 65 mmol) in ethanol (75 mL). 1-(tert-Butoxycarbonyl) - -
4 - [(p-toluenesulfonyloxy) methyllpiperidine (25 g, 68 mmol), prepared. as in
] " Example 1, Step (a), was added and the mixture was. heated at reflux for
10 4 hours. The mixture was cooled and partitioned between ethyl acetate and
water. The ethyl acetate layer was separated, washed with water and then
brine, dried over sodium sulfate, and evaporated. Purification of the
residue by silica gel chromatography (25% ethyl acetate-hexane) gave
.1-(tert-butoxycarbonyl) -4-(2,2-di (ethoxycarbonyl)ethyllp:.per:.dzne (16 g,
15 45 mmol) as an oil.

Step (c)
i- (tert-Butoxycarbonyl) -4-{2,2-4i (ethoxycarbonyl)ethyl]p:.pend:.ne
. (12.2 g, 34 mmol) , prepared as in Example 1, Step (b)., ‘and potassium
20 hydroxide (4.2 g, 75 mmol) were combined in ethanol (10 mL), THF (20 mL),
and water (50 mL) and the mixture was heated at reflux for 3 hours. The
mixture was cooled and washed with ether, acidified with sulfuric acid, and
‘extracted into ether. The ether was dried over sodium' sulfate and
"evapora.ted. Crystallization of the residue from ether gave
25 1- (tert-butoxycarbonyl) -4 - [2,2-di (carboxy) ethyl] piperid:i.'né (8.5 g, 28 mmol)
which was heated in an oil bath to 165°C until evolution of CO,. ceased -
(approx:.mately 10 minutes). The residue was cooled and upon
crystallization gave 3-[1- (tert- butoxyca.rbonyl)p:.per:.dux -4- yl]prop:.onlc
ac:.d (7.2 g, 28 mol), m.p. 81-83°C.
30 i
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in which each Rlerr], Rerr], Rerr] and R[err] are as defined in'the
“Sunmary of 7thg Inventlon vmth the reactions applying particularly well to
the preser’’§ p‘?eferred embodi ments. The conpounds of Formula | can be

prepared by a process which conprises reacting a conpound of Formula Il, or
a protected derivative thereof, with a c¥hpound of Formula Ill, acidifying,
decar boxyi ating, and when necessary renoving any protective groups. The
reacti on between the conpounds of For I, and I'll is carried out in the
presence of a strong base (e.g., lithiumdiisopropylanmde) and in a

sui tabl e solvent (e.qg., tetrahydrofuran {THF) and hexanethylphosphorlc

triam de (HVPA), prmm;wyw@esmse mmr»'ecféprwmamw 4 -40 to
O[err]C. The reaction mixture is then acidified and extracted into an

appropri ate solmento{Rwing iFELHY bessarabl & od€d .compsurdesaiifagnylaatiDAncan
t hen be carrlgdk.bys scgli\g%ar ?ﬁt Qolq%hto%yform a conpound of Forrmula'l. The
of "Fornu

pr epar ati on-of a compound . by the process depicted in Reaction
Schene | is described in Exanple 3. Conpounds of Forrmula Il in which Rerr]
is a group of FormgherS-ghlaran tnetheaparedichpcidddPihg 50 mmol) was.

hal o( C er rdisabkvanaheomsl (30 aLConpackhydfiinidataiemid £ MHR%rheyerrq addedi ve
an -gyn nat g, &b eddil Sk bfdahe raixduid eashylireby 20201 5 Rdneay ertdiathylentde -

ac I, d addi thQ\L?%H g:r% 'Mﬁ?tm%lamtebﬁyﬁﬂwgmﬁfe .hydrochloride (6.3 g,

' 65 mmol) were added and the mixture was stirred for 12 hours. The mixture
was then diluted with water and extracted into ethyl acetate. The ethyl
acetate extract was washed with 5% HCl, with water, and then with brine.

15 The extract was dried over sodium sulfate and then’ evaporated.
Crystallization from ethyl acetate gave N-methoxy-N-methyl-4-amino-S-
c_hloro-z-methoxybenzamide (10 g, a1 mmol), m.p. 134:135°C.

EXAMPLE 3
20
‘1- (4-Amino-S-dhloro-Z-methoxyphenyl) -
3-{1-piperidin-4-yl)propan-l-one '
The following is the preparation of a oOntpound of Formula I in which
25 R' is chloro, R® is methoxy, R! is a group of Formula {(b) in which p is 0,
q is 2, and R’ is hydrogen.
'Step (a)
3- [1- (tert- Butoxycarbonyl)p:.pend:.n 4-y1]prop:|.on1c acid (4.6 g, 18
30 ' mmol), prepared as in Example 1, was dissolved in HMPA (10 mL) and THF (10

mL), and this solution was added to a -20° solut:.on of lithium -
.d:.:.sopropylanu.de (60 mmol) The m:.xture was warmed to o°c, st1rred for 30
minutes, and then cooled to -40°C. N-Methoxy N-methy1-4-am1no -5-chloro-
2- methoxybenzamzde (4.9 g, 20 mmol) ' prepared as in Example. 2, was
35 ‘dissolved in HMPA (10 mL) and THF (10 ‘mL) and this solution was added to
the mixture. The mixture was allowed to warm to 0°C over 1 hour, then
diluted with water, washed with ether, ac:.d:.f:Led with hydrochloric acid,
and extracted into methylene chloride. The methylene chloride extract was .
_ concentrated in vacuo and the residue was heated in an oil bath to 140°C
40 , for 30 minutes. The mixture was cooled, partitioned between water and.
ethyl acetate. The ethyl acetate layer was separated, washed with
5% sodium hydroxide and then brine, dried over ‘sodium sulfate, and
evaporated. Purification by s:.l:.ca gel chromatography (40% ethyl _
acetate- hexa.ne) gave 1l-(4-amino-5-chloro-2- methoxyphenyl) -
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the formula NHR{err]Rlerr] is carried out in a suitabl e sol vent (e. 0.

| -met hyl - 2- pyrrolidinone, DVF, etc. ) at 25 to 50[err]C, preferably at
appr oxi naR@r80-F8[err] C, and requires 12 to 48 hours. The hydrolysis can be
effected with acid (e.g., hydrochloric acid, sulfuric-acid, etc.) at 90 to
110[err] C, preferably at approxi mately :LﬁQ[err]C and requires 2 to 4
hours.- The acid addition salt can be recovered by crystallization fromthe
sol vent (e. ? by diluting with acetone) Conpounds of Fornula Il in which
Rlerr] is3a JgT‘GGﬁttPPtPWWPanl(lbplmdb’e'“pﬁéba?re’aa#'r’oﬁ?%trflaf)[ﬁ 0prd grell
1-substit mted 143Ry2k°Oxypi peri di ne or 4-hydroxynet hyl pi peri di ne. The

4- pi peri di neal ¢cohol-"is converted to the correspondlng sul fonate (i.e., to
4- (p-tol uggg%qlbtonyl oxy) pi peridine or 4- - tol uenesul fonyl oxy) nmet hyl |

pi pegri di ne) N t ol uenesul f an hlor e fonate -
i s Chen react eé &‘%ﬂ‘ est ﬁg’?“r?alzo‘f‘let?'@"?'% PHJe 8r i%e t@é't 8’&’5"5”5%“3 oduce a
4- [ di (et hBXBRZAABBIA/M} pt 178Ei i Fe9. 3FRemuRl) [ s CisFRINeE dPpBeRfYeng kyl |
pi peri di nehlqutiheh'lﬂct\)m/@miedrztféuartheam)@x:yﬂ| G ®bl raghaddied yrokhe solution.
decar boxyhsté:0B0gninses thenPslitionfwvasOwdatlea wilth aqueous ammonium hydroxide,

and dried over sodium sulfate. Evaporation of the solvents gave .
10 1- (4-amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4-yl) -propan-1-one (1.1
g, 3.8 mmol), m.p. 138-140°C. '

EXAMPLE 4

15 . - 1- (4-Amino-5-chioro-z-methoxyphepyi) -
: s : 5- (piperidin-1-yl)pentan-1-one

_ The following is the preparat:ton of a compound of Formula I in which
R' is chloro, R® is methoxy, and R* is a group of the I-‘ormula (a) wherein
20 n is 4, p is 0, and R® and R® together are piperidin-1- yl.

Step (a) _ .
. N-Acetyl-2-chloro-5-methoxyaniline (10.0 g, 50 mmol), aluminum
chloride (13.3 g, 100 mmol), and S-chloropentanoyl chloride (11.7 g,
25 75 mmol) were combined in ethylene dichloride (100 mL) and the mixture was
- stirred at room temperature and'_t'mder ‘nitrogen for 7 days. The mixture was
then poured onto crushed ice and extracted into methylene chloride. The
methylene chloride extract was -washed with water and then dried . The. _
solvent was evaporated in vacuo. Crystall:.zat:.on of the res:.due from ethyl
30 acetate/hexane gave 1-(4-acetylamino-S- -chloro-2- -hydroxyphenyl) -
5- chloropentan -1-one (10.18 g, _35 1 mmol), m. p 126 128°C

Proceed:.ng as in Example 4, Step ‘(a), but repla.c:mg 1,5- d:.chloro- '
pentan-l-one with 4-chlorcbutyryl chlor:Lde gave 1-(4- acetylam:mo -5- chloro-
35 - 2-hydroxyphenyl) -4- .chlorcbutan- 1~one, ‘m.p. 103-106°C.

Proceeding as in Example 4, Step (a), but replacing 1,5-dichloro-
pentan-li-one with 1,5- d:.bromopentan-l one and N-acetyl -2- chloro-
'S-methoxyaxnlzne with N-acetyl-2-bromo-5- methoxyam.l:.ne, gave

S 1-{4- acetylam:.no -5-bromo-2- hydroxyphenyl) S- bromopent:an -1-one.
. 40 . .

~ Step (b) .

_ 1-(4- Acetylam:.no -5- chloro 2- hydroxyphenyl) -5-chloropentan-l-one" (1 07
g. 3.5 mmol), potassium carbonate - (1.38 g, 10.0 mmol) and iodomethane (0.62

mL, 10.0 mmol) were comb:.ned in- methyl ethyl ketone (20 mL) and stirred at
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Protected deri vat iTisSheét HaeBeenRES a@k Formula Il are. prepared fromthe

protected derivative di neal’cohol s (e.g.,
nmet hanol ). The preparation of a
in which Rlerr] is Formula (b) is

"1-tert-buBdi8fcEFbony|
protected derivative

described in Exanple 1. The conmpounds of3Z-ornula Il can be prepared by
reacting an approprr ate 4- ani no- 5- hal obenzoi ¢ aci d with

e T SR WL 98 il AL el 6 Tablhllhed 1 (e

presence 6ff

NN, - di et Rytvesenativdeafeiory)and YR o SF10N 2683t 6uﬁ%P SPPESFRM a 11|
i s descri keshddnifxXenipke &ieddverneadive| sulfatep endddhenf e@ppratied o ilaavthiach
.Rlerr] ise8101 @upidie . Forspeta Yilthe foid oF] Eter ked isiunofrony eviygeacetane thexprempar ed

by gl kyl agLpg-,a (EQJJe‘E?PQtHQE[@-&ngElQDQeQon%}(éWhﬁ-S -chlompeitaRl £ronk i'S
hydrogen Oﬁa comudr\mg? %g)r b err] in-which L is a |eaving
group and err 1) 'kay ?%[err] [err])al kenyl,
phenyl (Cferr])al kyl (wherein the phenyl is substituted as defined in the
Summary of .t he PrAcRadinrgds 6r Bxpmpiern] FEoi (PR] SRF|TPRAGING b ¥ -arfFYREBTTY
are as debi agwbron2 {MydxrSxyphanyl )6k - thierbpergant bivpe Witd &t (éylaa%iminm3rt§> Barried
outy gunder cgiQRAaLgyEBkpishedl k) lsathlgrobabdi-u-oms ghwdr, T.; Fung S.H Synth.
g?gw;".n 197 ?4 a%et;ﬂ)lno ¥4l cﬁi'o:!‘cr'% C ﬁeé&gw&yi F-43 chl&%ﬁﬁ@éﬂ-ﬁtér{ee as ¥ oiTHF,
S Proceeding as in Example 4, Step (b) , but replae:,ng iodomethane with
4 -methoxybenzylchloride, gave i- {4-acetylamino-5-ehloro-
2- (4 -methoxybenzyloxy) - pheny'l']' 5- Chloropentan l-one, m.p. 147-149°C.
is Proceeding as in. Example 4 Step (b), but replac:.ng 1odomethane with
3,4- d:.methoxybenzylchlor:.de, gave 1-[4- -acetylamino-5- chloro-
2-(3,4-dimethoxy- benzyloxy)phenyl] -5- chloropentan -1-one, m.p. 147°C.
Proceeding as in Example 4, Step (b), but repla.c:r.ng 1odomethane with’
3,5-dimethoxybenzylchloride, gave 1- [4-acetylamino-5-chloro-
.20 2- (3 5-dimethoxy- benzyloxy)phenyl] -5-chloropentan-l-one, m.p. 135-137°C.

Proceeding as in Example 4, Step (b), but replacing iodomethane with
3 5-dimethoxybenzylchloride a.nd 1-(4- acetylam:.no -5-chloro-2-hydroxyphenyl) -
5-chloropentan-l-cne with 1- (4 a.cetylam:.no S-bromo-2- hydroxyphenyl) -
S-bromo-pentan-1-one, gave 1- [4 a.cetylam1no 5 -bromo-
25 . 2-(3,5-dimethoxybenzyloxy) phenyl] <5-bromopentan-1-one.
Proceeding as in Example 4 Step (b), but replac:mg iodomethane. wzth
3,4~ methylened:.oxybenzylchlorxde, gave i-[4- acetylanu.no -5-chloro- . '
2:(3,4-methylenedioxybenzyloxy) phenyl] -s-chloropentan-1- one, m.p.-132-
134°C. : : :
30 Proceeding as in Exampie’ '4,' Step (b), but replacing iodomethane with
“2-(4- methoxyphenyl) -1- :|.odoethane, gave 1-{4- acetylanuno -5-chloro-" ' .
2- [2- (4 -methoxyphen) ethoxy]phenyl} ~5- chloropenta.n -1-one, m.p. 108- 110°C. :
Proceed:.ng as in Example 4, Step (b), but replac:.ng jodomethane with
2-(3,4- d:.methoxyphenyl) -1- :.odoethane, gave 1-{4- acetylam:.no -5- chloro-'
35 2-1[2- (3 4- d:.methoxyphen) ethoxy] phenyl} -5- chloropenta.n -l-one.

Step (c) : :
) 1-(4- -Acetylamino-5- chloro- -methoxyphenyl) 5 chloropentan-:l one
(0.72 g, 2.26 mmol), sodium zod:.de (0.15 g, 0.1 mol), and p:l.per:.d:.ne
40 (L.72 g, 20 mmol) were - combined in DMF (8.0 mL) and the mixture was heated
' to 80°C for 4.5 hours. Water was then added to form a prec:Lp:Ltate '
F:.ltratxon gave 1-(4- acetyla.mxno 5 chloro 2- methoxyphenyl) -
5- (p1per1d1n -1-yl)pentan-1-one (0. 8 g, 2.18 mmol), m. P- 74-75°C.
1- (4-Acetylamino-5- chloro .2- methoxyphenyl) -
45 S- (piperidin-1-yl)pentan-1- -one was dissolved in 2N hydfochloric_: acid .



and at a reaction tenperature of 20[err]C to 100[err]Cand requires 1 to 48
hours. The al kyl ati.on can also be carried via a phaseﬂ,ggag&t@rasgaérakyméced
(PTO) - systza'erOrFlé with catalyst ina liquid-liquid two

system (Gajda, T.; Zw erzak, A- Synthesis, Communicati onHl@}B’E l
preferably a soli d-I I quid system (Yamavvagﬁ, J.; Ando,

Chem Lett. 1981, 1143; Koziara, A ; Zawaszki, S; Zw erzak, A Synt heS| S
1979, 527, 549), A liquid-liquid t wo- phase system is conprised of an
aqueous ph(e?§em%)o@ﬁsth%@oéﬁﬂtl@ncﬁﬁ:éh%lfr&ﬁeﬁpra?kaflmu%r oRrU ELHHPR WF (e. g.
50% aqueouodediimmahyitreovadeto formoagarcipitatse Cheuresiwpitoke arasi pekliected
wat er - i MMKC D] ©raRi gRNind $RENEAMNithAREER) MPRAPRK Alvichdh Alvgfitat 78eC gave -
solid-1iqy q.;smtn%ng CONRRLSLS. mgéh&ya A[lmseéi @é&@lulbyld?%rheéﬂlmhe

or

car nates in a org n alys reaction is
eff%gt ed $‘6n"‘°ﬁ 9 dS Ea %Tﬂ%yr gt Pngzngg %{ o a PTC system contai ni ng
t he co_rrpound of Forrml a | unt| | the alkylating agent is 10 to 50%in

excess. The reaRxcceedirioxharin Esakedpt 4 atSterf(c) wbugntedlatiing ledetdcenylamino-
conpl et e. s-Ehbors-2t Méthaxgplidigl) oDehPékrdpntadO M} drRNPLEIAL LIS az8 ey Taengr oduct
is i sol at %dchyowavxﬁém&{}akemi h@@aloz%mﬁhlleoﬂ qaalpqpépiaaaetaenncl ude.
be 1291@%.13@ & 1142 fiRRLOBnLOLS GabA e%%w' ude aluni na

coa ed W|t aSSI uor| X ul f at es
ethylam:.nobutan l-one hydrochlonde, p. 145-150°C.

Proceed:.ng as in Example 4, Step (c), but replac:.ng 1-(4- acetylam:.no-
5-chloro-2- -methoxyphenyl) -5- chloropentan l-one with
- 1-(4-acetylamino-5-chloro-2- methoxyphenyl) ~4- chlorobuta.n'l -one and
15 piperidine with pyrrolidine, gave 1-(4-amino-S5-chloro-2- metho:qrphenyl) -
4- (pyrrolidin-1-yl)butan-1-one hydrochloride, m.p. 221-224°C.

Proceeding as in Example 4, Step (c), but replac:_Lng 1- (4-acetylamino-
S-chloro-2-methoxyphenyl) -5-chloropentan- 1 -one with -

" 1-(4-acetylamino-5-chloro- 2-methoxypheny1) -4-chlorobutan-1-one, gave
20 1- (4-amino-5-chloro-2-methoxy-phenyl) -4- (piper:.d:.n 1- yl)butan 1-one
hydrochloride, m.p. 235-238°C,

Proceeding as in Example 4, Step (c}, but replac:.ng piperidine with
dimethylamine, gave 1- (4- a.m:.no -5-chloro-2- methoxyphenyl) -5- d.unethylam:.no-
pentan-1l-one hydrochlor:.de, m.p. 219 220°C. .

25 Proceed:.ng as in Example 4, Step {c), but replac:.ng p:.per:.d:.ne with
' diethylamine, gave 1-(4-amino-5- chloro 2-methoxypheny1) 5 d1ethy1am1no- ]
pentan-l-one hydrochloride, m.p. 178-179°C. S '

Proceeding as in Example 4, Step {c), but replac:mg p:.per:.dz.ne with
di (prop- -1- yl)amine, gave 1-(4-amino-5-chloro-2- methoxyphenyl) -5- d:. (prop-1-

30 y1) -aminopentan-1-one hydrochloride, m.p. 162-165°C. :
Proceed:.ng as in Example ‘4, Step (c), but replac1ng p1per:|.d1ne with
pyrrolidine, gave 1-(4-amino-5- chloro -2-methoxyphenyl) -5- (pyrrol:.d:.n -1-y1)-
' pentan-1-cne hydrochloride, m.p. 203-205°C. :
) Proceeding as in Example 4, Step (c) . but replac:.ng pxper:.d:me with
35 4 methylp:.perzd:.ne, gave 1-(4- anuno -5-chloro- z-mthoxyphenyl) -5- (4-methy1-
p:.per:.d:.n-l yl)pent:an l-one hydrochlor:.de, m.p. 195-1897°C.

Proceeding as in Example 4, Step (c), but replac:.ng pxper:.dlne thh

4,4- da.methylp:.per:.d:.ne, gave. 1-(4- am:Lno -5-chloro- 2—methoxypheny1) -
'5- (4,4- d:.methylp:.per:.d:.n 1-y1)pentan-1 one hydrochlor:.de, m.p. 239- 241°C
40 Proceeding as in Example 4, St:ep (c), but replacing p:.per:l.d:.ne with
. 4- ethylp:.per:.d:.ne, gave 1-(4- -amino- $-chloro- 2-met:hoxypheny1) -5-(4- ethyl-
piperidin-1-yl)pentan-1-one hydrochlor:.de m.p. 197- 198°C. s
Proceeding as in Example 4, Step (c), but replac:.ng p:.per:.d:.ne w:.th
~ 4-(prop-1- -yl)piperidine, gave 1-(4-amino-5-chloro-2- methox_yphenyl) -
45 . 5-[4- (prbp-l-yl)pipefidin-l-yl_]pentan-l.-one hydrochloride, m.p. ' 212-213°C.



-17- such as tetra-n- but yl ammoni um hydr ogen sul f at

tricapryl yl net hyl ammoni um chl.ori de. The al kylatio Is

Forfrul a 1 (BY78%FRhich Rlerr] is hydrogen is describe

Compounds of Fornmula | in which Rlerr] is a group of nd R7 is
-(CHerr]) [err]NHC(O R err], - (CH err]-Baferr] Nquerr] Rlerr], - (CHerr])

[err]NHSO err]Rlerr]Rerr] or - (CHerr]) [err] NHC (ONR err] R[err]

(wherein Rerr] _and R&err] are as defined in the m’r? of the nventtb_lon)

can be prepar ed *BCECRYT &5 1y Eé%?péur‘?&eﬁf(q’—\or%‘f P “Wrﬁ"c?ﬁr?élé‘f"

hydr ogen Mt@l@oemumwn@m fmerulrauxaxﬂfr@rFrcmr?rwrﬁ@ﬁtb@whenyn-

azacycl opr pptd -apli naractb&hypt pertigin- 1ICy{ [PenPherir-bne rSQreclﬂ]cRﬁ.ee,r]

-S err] NRheg r bRbesaskcor -C(O NRerr] R[err] The al kylation is carried out

in agsuitable SQL ;ﬁf a8 in h,%} 17, g %er ,l,._Creg %%r ?Idx‘i’x@ ‘%th a

conmpound of Forrru |n whi C am noj et hyl

i s descri b&F I BRRS © FFet \5/ ?ﬂ?i ’?ﬁlformjl al in
whi ch R[ er$i (ﬁ‘é‘YﬁWﬁ’ogb?PraﬁH‘ﬂ[ ¥} Ygentan-3- g‘?%éﬁb‘ B?Cf’lieﬁfiﬁ'a"‘(%-) 2p%-2937F ct ed
by the foll ow ngréeeding msSihd@xenglle; 4 REBAEH | ON, SSHENVEPldcipgrpdperidine with
4 -methoxypiperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -
10 5- (4 ~-methoxy-piperidin-1-yl)pentan-1-one _hydroéhloride, m.p. 193-195°C.

Proceeding as in Example 4, Step (c¢), but replacing piperidine with
4- (methylsulfonyl)aminopiperidine, gave 1- (4-amino-5-chloro- :
2-methoxyphenyl) -5- {4- (methylsulfonyl) aminopiperidin-1-yl]lpentan-1i-one
hydrochloride, m.p. 245-246°C. '

15 Proceeding as in Example 4, Step (c¢), but replacing piperidine with
' 4- (methylsulfonyl) aminomethylpiperidine, gave 1- (4 -amino- -5-chloro-.
2- methoxy phenyl) -5- (4- (methylsulfonyl)am:.nomethylp:.per:.d:.n-l yl]pentan 1-
one hydrochloride, m.p. 231-232°C,

Proceeding as in Example 4, Step (¢), but replacing p:.per:.dlne with

20 4- phenylp1per1d1ne, gave 1-(4-amino-5- chloro-2- -methoxyphenyl) -5- (4~phenyl-
piperidin-1-yl)pentan-1i-one hydrochlorlde, m.p. 257-259°C.

Proceeding as in Example 4, Step (c¢), but replacing piperidine with
morpholine, gave 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (morphol-1-y1) -
pentan-1-one hydrochloride, m.p. 229-231°C. '

25, . Proceeding as in Example 4 Step (c), but replacing piperidine with
' azacycloheptane, gave 1- (4-amino- 5-chloro-2- methoxyphenyl) 5 (a.zacyclo- -
- hept-1- -yl)pentan-i-one hydrochloride, m.p. 203-205°C. :
_ Proceeding as in Example 4, Step (c), but replac:.ng p:.per:.d:.ne with
3-azabicyclo[2.2.1]lheptane, gave 1 (4 -amino-5- chloro 2-methoxypheny1) -
30 S-(3-azabicyclo(2.2. 1]hept -3-yl)pentan-1:one hydrochloride, m.p. 158-160°C.

Proceeding as in Example 4, Step (c), but replacing 1- (4 -acetylamino-
S-chloro-2- methoxyphenyl) -5~ chloropentan-l one with- ) o
1-[4- acetylanuno -5-chloro-2- (4 -methoxybenzyloxy) phenyl] -

' 'S-chloropentan-1-one,’ gave 1- [4-amino-5-chloro- .
3s 2- (4 -methoxybenzyloxy) phenyl] -5~ (plperz.d:.n 1- yl)penta.n -1-one hydrochlor:.de
m.p. 229-230°C. :

Proceedxng as in Example 4, Step (c) ‘ but replac:l.ng 1-(4- acetylam:mo-
5- chloro 2-methoxyphenyl) -5- chloropentan l1-one with : _
1-[4- acetylam:.no -5-chloro-2- (3, 4 dlmethoxy) benzyloxyphenyl] -5- chloro-

40 ' pentan 1-one, gave 1-(4-amino- -5- chloro 2-(3,4- d:.methoxybenzyloxy) phenyl] -
' S- (piperidin-1-yl)pentan-1-one, m.p. 125-127°C. g '
Proceeding as in Example 4, Step (c), but replac:.ng 1 (4- acetylanuno-
5 chloro-2-methoxyphenyl) -5- chloropentan-l one with,
1- [4-acetylamino-S-chloro- :
45 2-(3,4-methylenedioxybenzyloxy) phenyli -s-chloropentan-l-_one, gave



3. L-Rlerr] Klerr]Q0[err] [err] in which Pis a protective group, Rlerr] is
hal o or hydroxy, Rlerr] is halo and L is a |eaving group and each n,-

Rl érr], R&1P-FRerr] and Rlerr] are as defined in the Summary of the

| nvention. The conpounds of Formula | in which-Rerr] is hydrogen and
Rlerr] is a group of Formula (a) (FornulaskV) can be prepared by a process
~whi ch conprises reacting a conpound of Fornmula V with a conpound of Formula
VI ; al kyl atlng with a conmpound of the fornula L-Rerr]; reacting with a

conpound t hel4f RIS 8- FNRFRT3 ] (Rf eraethylgnediexyensy l@aviaierkbt- and renovi ng
t he prot ecti (pépepisiip: 1 -viéperrant 1 omehenved2e182t®npound of Fornula V and

the conpound of pfoesd@iry Y6 irs ERftpliecd, @tepi (T)t, Bu resRIRERY Qf- (£-dcetyTumifbd
(e.g., al ugidyprshl ﬁé&ﬂ&&y&ﬂn%ieﬁ&ﬁor%e&lﬂ bzfxe WREh de, :mwée ind] uoride,

phos hospo | t 5450 vent
(e. gE et hglcg‘rll%%l%ch? st Sigﬁggke?%gh[a? ré&n@ g,%p fiflde
etc., pref®iEshiyae 8”?90 Ty BF %ﬁ?f‘%‘? a §° AI kyl ati on of the
2- hydr oxypheldyp =dips bwqﬂ%@r@éwbblﬁwélmﬂvh@wmaa Tomperr] is

carri ed outydmchlrerige cgepce20f240Cassi um carbonate in a suitabl e sol vent

(e.g., nmethyl epfoteeditigoase inVEXImp1OMVE, stepail,, bukHrepRicEng 1TM4$acb8yIéﬂﬂno~

reph@cemerg cﬁlﬂgﬁ; 2-methoxyphenyl) -5-chloxopentan-1-one with :

' 1- [4-acetylamino-5-chloro-2-(3,5- d:.methoxybenzyloxy) phenyl] -
5-chloropentan-1-one and piperidine with diethylamine, gave 1-[4-amino-
S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -S- d:.ethylamlnopentan -1l-one,

m.p. 105-107°C.
15 Proceeding as in Example 4, Step (¢), but _replacing 1-‘ (4-acetylamino-
' 5-chloro-2- -methoxyphenyl) -5~ chloropentan 1-one with 1- {4- acetylamino-
S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -5-chloro-pentan- 1 -one and .
-plperl.dlne with pyrrolidine, gave 1-[4-amino-5- chloro- :
2-(3,5- d:.methoxybenzyloxy) phenyl] -5- (pyrrolzdxn 1-yl)pentan-1-one,
20 " m.p. 125-127°C. : :
- Proceeding as in Example 4, Step (c), but repla.c:.ng 1-(4- acetylam1no-
S-chloro-2- methoxyphenyl) S- chlor_opentan 1-one with-
1- [4-acetylamino-S-chloro-
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan i- one, gave 1- [4 -amino-
25 S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -5- (pz.per:.dln 1- yl)pentan 1-one,
m.p. 128-130°C. o
Proceeding as in Example 4 Step (c) v but replac:.ng 1-(4- acetylam:.no-
5-chloro-2- -methoxyphenyl) -5~ chloropentan 1-one- with 1- (4—a.cetylam1no-
5-bromo-2-(3,5- -dimethoxy) benzyloxyphenyl] -5-bromopentan-1-one, gave 1- (4-
30 “amino-5- bromo-2-(3,5- d:.methoxy) benzyloxyphenyl] -5- (pipexrdin- l-yl)pentan -1-
cne hydrochloride, m.p. "238- 239°C. - :
' . Proceeding as in Example 4 . Step | (c) . but replac:.ng 1- (4 acetylam1no- '
5-chloro-2-methoxyphenyl) -5- chloropentan-l one with. ’ :
1-[4-acetylamino-5-chloro- i : :
3s 2-(3,5- d:.methoxybenzyloxy) phenyl] -5- chloropentan 1 -one and p;perid:.ne w:.th
4-methylp1per1d:.ne, gave 1-[4-amino-5-chloro-
2-(3,5- dlmethoxybenzyloxy) phenyl] 5 (4 methylp:.per:.din 1-y1) pentan 1- one, :
m. p. 136-137°C. : : L SN -
Proceeding as in Example 4 Step (c) . but replac:.ng 1- (4 acetylam:.no-
- 40 5- chloro 2-methoxypheny1) ~5- chloropentan-l one w:.th :
' 1- [4-dcetylamino-5- chloro- . : =
2- (3 5 -dimethoxybenzyloxy) phenyl] -5- chloropentan -l-one and p:.perldlne w:l.th
4- (prop-1-yl)piperidine, gave 1< [4 -amino-5- -chloro- ’ . :
_ 2- (3,5-dimethoxybenzyloxy) -phenyl] -5-[4- (prop-1- yl)piper:.d:.n -1-
45 - vllpentan-1- one, m.p. 119- 120°C :
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preferably MEK) at 40 to 200[ err] C. The reaction W|th t he corrpound of the
formula JHNR[err]R[err] is carried out in a suitabfrs Segey

et hanol, TeF78a-6Fuene, etc., preferably DVF) at 40t “/

Depr ot ectlon can be carri ed out. by -any nmeans t hat sel es the
protective group. The preparation of a cggpound of Fornula I(a) by the
above process is described in Exanple 4. The conpounds of Forrmula VI are’
either available commercially (e.g., 5-chlorovaleric acid and :

5-chl or oval er yl Pe¢gandide )asoin dxampkehdr vitsp (9, revtdirkylasingak-dd- wtylammo-.
hal ogenat i erchlord he- reehsasnenyi) A g- dlsas@nearnai-one Wieh

N-acetyl hal g—-acgg}lmﬁary dhigs-of Fornula V are either comer ci al | y

oxanpi o e, a ool et fibhlnpr ”%}Mgﬂ e |shb%3”%€@é§%elh€%elﬁggred
by r act| n é@%%ﬁlpépﬁﬁdﬁﬁiygﬁ“? i vﬁ“i"ﬁ Br§

in a suitable sol vent
(e.g., dic T@réetiﬁ%ﬂ'?é‘)’xYWY&Wboﬂhmles fhe- ﬂb‘PﬁHV%P’rHﬁR[‘@%‘? ERerr] (e.g-
am nes sucylasndamet-lopk ami.pe, 13%i-234v¢l. am ne, di prop-I-ylamne, etc., and

'azacycl oal kanes psecdedang R LR HxdinpiR 4Pigeepi @) NeputPyepRicids ne, (4%&9%1&87
5-chloro- 2-methoxyphenyl) -5- chloropentan -l-one with 1-[4-acetylamino-

10 5-chloro-2-(3,5- dimethoxybenzyloxy) phenyl] -5- chloropem:an -1l-one and
piperidine with 4- hydroxypiperidine, gave 1-[4-amino-5-chloro-

2-(3,5- d:.methoxybenzyloxy) -phenyl] -5- (4- hydroxyp:.per1d:|.n 1- yl)pentan 1-one
hydrochloride, m.p. 220-222°C..

_Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-

15 5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with '
1--{4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan -1-one and p:.per:.d:.ne with
4- (2-hydroxyethyl)piperidine, gave 1-{4-amino-5-chloro-2-(3,5-dimethoxy-
benzyloxy)phenyl] -5- [4- (2- hydroxyethyl)p:.perld:.n 1-yllpentan-1-one

20 hydrochloride, m.p. 180-183°C.

Proceeding as in Example 4, Step (c), but replacing 1-(4- acetylam:.no-
5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with :
1-[4-acetylamino-5-chloro-2- (3, S-dxmethoxybenzyloxy) phenyl] -5-chloro-
pentan-1-one and piperidine with 4-methoxypiperidine, gave 1- {(4-amino-

2S5 . 5-chloro-2-(3,5- d:.methoxybenzyloxy) phenyl] -5- (4 -methoxyp:.perldln 1-
yl)pentan 1-one hydrochloride, m.p. 195-196°C. ' _

' Proceedlng as in Example 4, Step (c), but replac:.ng 1 (4 acetylam:.no-
S5-chloro-2- methoxyphenyl) -5- chloropentan -1-one w:.th
1-(4- acetylam:mo -5-chloro- : :

30 2-(3,5- dlmethoxybenzyloxy) phenyl] -5- chloropentan -1- -one and p:.per:.d:.ne with
4-aminocarbonylpiperidine, gave 1-[4- -amino-5-chloro-2- (3 5-
d1methoxybenzyloxy) -phenyl] -5- (4 ammocarbonylp:.perxd:.n :I.-yl)pentan 1- one
hydrochloride, m.p. 207-209°C. s

_ Proceedlng as in Example 4, Step (c), but replacmng 1 (4 acetylanuno- :

35 5-chloro- -2-methoxyphenyl) - -5- chloropentan 1-one with '

1- (4-acetylamino-5-chloro- :
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan -1 -one and p1per:.d:.ne w:.th
4~ (am:.nocarbonyl)am:.nopxper:.d:.ne, gave 1-{4-amino-5- chloro-' .
2- (3,5- dzmethoxy benzyloxy) phenyl] ~5-[4- (ammocarbonyl)am:.nopzpendin 1-

40 " yllpentan-l-one hydrochlor:.de, m. p. 220-224°C.

' - Proceeding as in Example 4, Step (c) « but repla.czng 1 (4 acetylam:.no-
5-chloro- 2-methoxypheny1) -5- chloropentan -l-one with e
1-{4- acetylam:mo -5-chloro- - '
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan l-one and p:.pend:.ne with

45 4- (am:.nocarbonyl)am1nomethy1p1per1d1ne, gave 1- [4-am:_mo-5-chloro-




4- phenyl pi peri di neTn“erhym—peﬂ—&l—ne etc.) are known and avail able
commercially or othgy S58) synt hesi zed by net hods known to those of
ordinary 3R7$9-FFn th SMeae e J(:ns upon Reaction Scheme I, conpounds
of Fornmula | may be E"MH"M H;m cting, in the presence of a Lewi s acid,
a conpound of For nul ound- of- Fornula VI; reacting with a
.conpound of the formula HN[err]R[err] or the N-OXIde thereof al kyl at.i ng
with a corrpound of the fornula L-R V}’ and -renovi ng. the protective group;
or by reaétihg- ”&%‘?‘Bﬁ’(ﬁ?ﬂ‘z}ﬂmﬁ’éﬂﬁﬂyy W t‘?‘f“‘émﬁﬁ?ﬁﬁ%r?&mb‘? B%or mul a
HNR[ er r | RPépegidinrl yhtpduten: deone hodgothlarédet imag; 143A-13%8Cpresence of a _
Lew s acid, w trhoceegdny aisniln Gixahprarul, astép ad:)k,ybat irlegladinl B (¢ oaqeayhshiab-t he
_forrml a LsRbeidrb: z%@n&@mgﬁm shaBeb@fhh Ve o886 GHRn A net hod for making
ngoundsht)[4 a]ggg%aﬁg |§|c r%h Rlerr] is a group of Fornula (b) wherein g
rr

: ]SI . and lie zylo éph&yﬁ ?Sd - c?&oéo%%n{:gnl lloc\#xengng %aigeél%QneS thi%ge

4 (methylsulfonyl) aminopiperidine, gave 1-[4-amino- 5 -chloro-
2- (3, 5-dimethoxy-benzyloxy) phenyl] - ' |
s5-[4- (methYlsulfonyl) aminopiperidin-l-yl]lpentan-1-one hydrochloride,
10 m.p. 240-245°C.
' Proceeding as in Example 4 Step (c), but repla.cing 1 (4- acetylamxno-
5-chloro-2-methoxyphenyl) -5- chloropenta.n ~-1l-one with
1-[4-acetylamino-5-chloro- .
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan -l-one and plper:l.d:me with
15 4- (methylsulfonyl)am:.nomethylp:.per:.d:l.ne,_ gave 1--[4-amino-S5-chloro-
2-(3,5- dimethdxybenzyloxy) phenyl] -5- (4- (methylsulfonyl)'aniinomethyl-
p:.per:.d:.n 1-yl] pentan 1-one hydrochlorlde, m.p. 211-213°C.
Proceedzng as in Example 4, -Step (&), but repla.c:.ng 1-(4- acetylam:.no-
. 5-chloro-2- -methoxyphenyl) -5- chloropentan 1- one with
20~ 1-[4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] - -5- chloropentan -1-one and p:LperJ.d:me with.
4-{2- (methylsulfonyl)am:Lnoethyl]p:Lper:.d:Lne, gave 1-([4-amino-5- chloro-
2-(3,5-dimethoxybenzyloxy) phenyl] -5- {4- (2- (methylsulfonyl)aminoethyl] -
. piperidin-1-yl}pentan-1-one hydrochlor:.de. m.p. 205-206°C.
25 Proceeding as in Example 4, Step (c), but repla.c:mg 1 - (4 - acetylam:.no-
S-chloro-2- met:hoxyphenyl) S- chloropentan l1-one with - ' '
1- [4-acetylamino-5-chloro- - - o
2-(3,5-dimethoxybenzyloxy) phenyl] S chloropentan -1-one and p:.perxdme with
' 4- phenylp:.perld:.ne, gave 1-[4- am:.no-s chloro-2-(3,5- :
30 dimethoxybenzyloxy) phenyl] -5- (4 phenylpxper:.dzn l-yl)pentan 1- one
hydrochloride, m.p. 237-239°C, : .
B Proceed:.ng as in Example 4 Step (c) , but replac:.ng 1 (4 acetylam:.no- .
5-chloro-2-methoxyphenyl) -5- chloropentan-l one with
_ 1- [4-acetylamino-5-chloro- : S :
35 2-(3,5- d:.methoxybenzyloxy) phenyl] -5- chloropenta.n l-one- and piper:.dlne with .
' azacycloheptane, gave 1-[4-amino-S5-chloro-2- (3,5- '
dxmethoxybenzyloxy) phenyl] -5- (aza.cyclohept 1-y1)penta.n-*1 one,
m.p. 137- 139°C. . L S
Proceed:.ng as in Example 4 Step (c), but replac:.ng 1 (4- acetylam:.no- ;
40 s-chloro- 2-methoxypheny1) -5- chloropentan-l one w:.th B
1-{4-acetylamino-5-chloro- : : S
2-1{2-(4- methoxyphen) ethoxy] phenyl} 5 -chloropentan-1- one, gave 1- {4 amino-
5-chloro-2- [2- (4 -methoxyphen) ethoxy] phenyl}-S- (piperidin- 1-y1)pentan 1- -one,
m.p. 211-212°C. _
45 Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-



[err]"in which Rerr], Rerr], Rerr] and R err] are as defined in the
Summary of the Invention. Conpounds of Formula | in which Rlerr] is a group
“of* Fornul a7{de)yFiherein p is 0, qis 2 and Rerr] is hydrogen can be
prepared by a process which conprises reacting a conpound of Fornula VIII
wth a corrpound of Formula I X to give a.3g-
3-pyridin-4-yl-3-hydroxy-propan-1-one derivative, dehydrating the

3- hydroxypropan-1-one to give .a 3-pyridin-4-yl propen-1-one derivative, and
t hen hydr Sgeiare iy meshopxpaenyid -8 orhlespRAttPAY -39 &R di n- 4- yl - propan- 1- one.
~The react wo{u-aetvEmmihbies -cbbaunds of Fornulae VIII and | X is carried out

in the pr QS qe, Q-fdz.%eﬁﬁé':@@ﬁe%ﬁofﬁ pﬁeny]l}l-'smmaiébehﬁﬂp-rlgbyéﬁ@ade) in-a
sui tabl e %PJL & tho@'“zzl (A4 (a; é%ﬁn&: Jn])gth&? on of the
3h roxy r,’Lon carrle out é g met dS-eg,-

-aC| -cat aPy eﬁe r1a¥ anle OB MR d on between t he conmpound_ of

Formul ae VI | aﬁﬂcqeﬂlP% al?all?l%ﬁ“‘alcﬂ 4, nStFRe Pr-e BBH TEPACIRS! ﬁs‘él BTRERY AP de,
t he d_eh_ydsaehmfroez:mltbo&mhﬁnmeéue!ﬂprep@ttahel-peadtlltbn proceeds to the
3-pyri di N14¢ylacdepit@pas-sanerd-n a single step. Hydrogenation of the
3-pyridinydpyl 4%&%&9&4@%&‘0 pléty l} B5L RS- R¥ntint- B-GHe AREIHAPEFEING with

catgl yst Sam%h BRI gl g 30020 G 0% SNER ek Al nB

S Ul ., acet iCc
aci d, of hEHEM I DVF4 PRREVIgpesiate- S0 PR +hs “ogfpresthioelhe
m.p. 226-228°C. ' .
EXAMPLE 5
18 : . .
4'-Amino-5*-chloro-2"'-methoxyacetophenone
The following is the prepara.tien of a compound of Formula VIII in
which R!' is chlore, R? is hydrogen and R’ is methoxy.
20 o '

N-Methoxy-N-methyl-4-amino-s-chlo'r_o-z—méthoxybenza:’nide (24.4 g, 100
mmol) was dissolved in THF (400 mL) and the .solution was cooled to -40°C.
Methyl-lithium in ether (143 mL, 4.4 g, 200 mmol) ) was added and the
mixture was allowed to warm to'0°c Aqueous hydrochloric acid was added

25 - and the mixture was extracted :Lnto ethyl acetate. The extract was v}ashed'_'.
with brine, dried over sodium sulfate, and evaporated to leave a solid.
'Crystalllzat:.on from ethyl aceta.te -hexane gave 4'-amino-5'- chloro 2'-
methoxyacetophenone {15. 0 g, 75 mmol), m.p. 114-116°C.

30 Proceed:.ng as in Example 5, but: replac;ng N-methoxy- N—methyl -4 - am:.no-'
5-chloro-2-methoxybenzamide with N-methoxy N-methyl-4-amino-S-chloro- ' ;
2,3- ethylened:.oxybenzam:.de gave 4- anuno 5- chloro -2,3- ethylened:.oxyphenyl-
‘acetophenone, m.p. 133-135°C. - .. :
Proceeding as in Example S, but replac1ng N-methoxy- N-methyl -4- am1no-.'
35 5-chloro-2-methoxybenzamide with _N-methoxy-N—methyl -4-amino-S5-chloro-
' 2,3-dimethoxybenzamide gave 4-amino-S-chloro-2,3- '
di_me_thoﬁcyphenylacetophenone, x'n._pj-; 75_678°C.
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requires 1 to 48 hours. The preparation of a conpound of Forrmula I(b) by
“the process characterized above is described in Exanple 7. Alternatively,
hy‘drogenaﬁﬁﬁﬁotﬁ’f‘ the 3-pyridin-4-yl-2-propen-1-one is carried out by (i)
hydrogenating the 2-propen-1-one until conversion to the corresponding-
3-pyridin-4-ylpropan-1-one is conplete,-fi-i) optionally alkylating the
propan-|-one with+a conpound of the formula L-Rlerr] or X-Rerr] (wherein
Rlerr] and Rlerr] are as defined above), and then (iii) continuing

hydr ogenation to give the correspondi ﬁé“"?“ i Heri di n-4-yl propan- 1- one.
-20- Hydrogenation of the propenone to the 3-pyridin-4-yl propan-1-one is
carried out W t h- an eppaiR-s aichlefd-ak ystethplénpalbacicatopenc bon, 20%
pal | adi um hydroxi de, etc.) in a suitable sol vent (e g THF, acet ic aci d,

DI\/FIg et hanol , C Lo Al wn tgFG epﬁb‘?p%@%‘i’que% fl%om_{.il‘asv;[ ikNhich

prefaration of AcOAPOUR
3- (4- met héxyihERYPIDABP N -9 B sanfe£R9S ?Wy& P& igr TIhZ opt i onal

reaction with the conpound of the fornula L-Rlerr] or X-Rlerr] is carried
out as desgepbeg) above for the al kyl ation of ‘conpounds of

A solution of 1,4-benzodioxan (8.4 M, 25 mL, 0.21 mol) in 15 mL of.
10 acetic acid was treated with chlorine gas at 10 to 20°C giving a yellow
prec:l.p:.tate. The' precipitate was isolated by filtration and washed with
water. Crystalhzat:.on of the precipitate from ethanol’ gave 6,7-dichloro-
1,4-benzodioxane (25.5 g, 0.124 mol), m.p. 147-148°C.

5 Step (b)
A mixture of 6,7- -dichloro- -1,4- benzodioxane (10.25 g, 0.05 mol) P

acetyl chloride (13.5 M, S mL, 0.067S mol) and aluminum chloride (10 g,
0.075 mol) in 200 mL of 1,2-dichioroethene was stirred under nitrogen for
24 hours. The mixture was poured into approximately 500 mL of ice/dilute

20 hydrochlorlc acid and extracted with methylene chloride. The methylene
chloride extract were washed with sodium b:.carbona.te (1x) , water (1x) and
brine (1x) and then dried over sodium sulfate. The methylene chloride was
filtered and concentrated by rotary evaporat:.on Purxf:.cat:.on of the

_ residue by column chromatography (silica 230- 400 mesh 15% ethyl

25 acetate/hexane) gave 5,6- dichloro-2,3- ethylened:.ox_y—acetophenone (8.1 g,
0.033 mol), m.p. 83-86°C. R '

.Step (c)
5',6'-Dichloro-2' 3'-ethylened:.oxyacetophenone (8 5 g, 0.0344 mol)
30 was a.dded in portions to 34.5 mL of stirring fum:.ng n:.tr:.c acid at a rate

* such that the teémperature’ of the rea.ct:.on mixture remaxned below 10°C. The
mixture was st:.rred for an a.dd:.t:Lonal 10 minutes at 5°C and then poured
onto 250 g of crushed ice g:.v:.ng Yellow ‘precipitate. The precipitate was
1solated by filtration and washed with water. Dry:.ng gave 5',6'-dichloro-

35 T2t 3'-ethy1enedn.oxy 4'-n1troacetophenone (8.9 g, 0.0341 mol), m.p.
181-182°C. ' :
' Step (@) . |
) A mxture of 5',6' d1chloro-2‘ 3t -ethylened:.oxy 4' -n:.troacetophenone
40 _(2 g. 7.63 mmol) and 10% pallad:.um on carbon (800 mg) in 17 mL of 15%

sodium hydroxide and 160 mL of ethanol hydrogenated at 57 p51 for 7 hours.
The m:.xture was filtered a.nd concentrated by rotary evaporat:.on and the
.res:l.due 'was stirred into water. Dry:.ng gave 4' -am:mo--
. -2 3'-ethylened:.oxyacetophenone (970 mg, 5.04 mmol), m.p. 135- -136°C.
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Formufa | in which Rerr] is a group of Fornula (b) and Rlerr] is hydrogen.
Hydrogenatlon of the 3-pyridin-4-yl-propan-1-one is carried out by with an
appropri at &’ e85 yst (e.g., 5%rhodi umalumna, 10% pal | adi um on car bon,

pl ati num di oxi de, pal |l adi um di hydroxi de, etc.) in a suitable solvent (e.g
acetic acid, ethanol, DWF, THF, etc.) at-4b-to 60 psi .and requires 1 to 48
hours. The corrpounds of Formula VI1l can be prepared by nmethylation of the
correspondi ng N-net hoxy- N-net hyl benzam de. The nmethylation is car r| ed out
by reacti n@"‘ h&®N- et hoxy- N-net hyl benzam de with nethyl ati ng agent

net hyl i t hi um. MretRyFieraghies’-amim-8i Heetlensdioyacesgphendng 40 B¢ 1(g“g ,
THF, et hergmadd cin 2a8 m2@ft pyrd@fiey vh@ramdtragoi vagscdoled 2 anolres/waféme bath
prepar at i 0&ghdb. R 0P et ofanhpdride awad hiddd avdp-absd] ertid mikcerd @a® and

Rlerg] is mtobeamd Saff 26! e eiipeEXaTR! snd%héﬁ ts@!iﬂ%h' ¥&) Vue ROMROUNER Of
Formula VI 11 00, Wi C?on SErJCe%{‘%, RLgﬂé] eva gncf S QIVANC e To ) S LR

pr-epar ed by o ena a pro

4 err] - ani +ﬂf°2['%'ﬁ‘er’] T"é"r FEEELRY ¥as B0 15ES C‘%’i Sb]rfé‘ﬁb’rﬂé’ ARG ABAS JESP OTAREET ng.

The hal oge'?imlmrﬁao'&ané carmilededigry A/ -rleekhyi errbehcl andnelasiesapirrnong t {288

hal ogenat ity agENtmbE). gm.pN-1@blDrassucci ni m de, chlorine, etc.) in a .

sui §@bl e solvent (e.g., DWMF, acetonitrile, etc.) at -20 to 80[err]C and.

requires 1Séé9 Y. hours. Deprotection can be carri eq out with base (e.g.,

A solution of 2',3'-ethylenedioxy-4'-
(methylcarbonylam:.no)acetophenone (250 mg, 1.06 mmol) in 6 mL of
d1methy1formam1de under n:.trogen wag cooled in an J.ce/water bath and
is N-chlorosuccinimide (156 mg, 1.17 mmol) was added. The mixture was allowed
" to warm to room temperature and then heated at 55°C for 1.5 hours. The
mixture was then cooled to room temperature and stirred for 16 hours. The
mixture was concentrated by rotary eva.poi'ation and the residue was stirred
into water. The residue was isolated by filtration and washed with water.
© 20 Drying gave 5'-chloro-2',3'-ethylenedioxy-4'- (methylcarbonylamino) -

acetophenone (170 mg, 0.69 mmol), m.p. 181-182°C.

Step (9) :
" A mixture of 5'-chloro-2!', 3' -ethylenedioxy-4"'- (methylcarbonylam:.no) -
25 acetophenone (152 mg, 0.56 mmol) and sodiuim hydroxide (4N, 1.4 mL, _S 6

mmol) in 5§ mL of methanol was heated at reflux for 3.5 hours. The mixture
was concentrated by rotary evaporat;on and the res:.due was st:.rred into
water. The residue was: 1sola.ted by filtration and washed with water.
Drylng gave 4'-amino-5'- chloro 2' 3' -ethylened:.oxyacetophenone (95 mg,

30 0.41 mmol), m.p. 133- 135°c

: s_:m:;: 7

o _ - 1-(4-Amino- 5 chloro- -methozyphanyl) -
35 S ' : 3- (piperid:l.n -4- yl)propan -1-one

The following is the prepara.txon of a compound of Formula I 1n which

R' is chloro, R is methoxy, R* ':.s a group of Formula (b) in wh:.ch P is 0, '
. q is 2, and R’ is hydrogen. ' S '

- 40 '

' Step (a) .

4-Amino-S-chloro- z—methoxyacetophenone (12 '75 g; 64 mmol) ‘ prepared

as in Example S, was suspended in THF (125 mL). The suspension was added -

"to a -50°C solution of lithium diisopropylamide (16.1 g, 150 mmol) in THF
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sodi um hydroxide and the like) in a suitable solvent (e.g., nethanol and
the like). The 4[err] -amno-2[err], 3[err] -ethylenedi oxyacet ophenone can .
be" pr epar eV 789 -FRact i ng Sferr] 6[err] -di chl or o- 2[err] 3[err]

- et hyl enedi oxyacet ophenone with fum ng nitric acid to give :
S5[err],6[err]-dichloro-2[err], 3[err]-ethyd.enedi oxy-4[err]-nitroacet ophenone
and then reduci ng. The reaction wth the nitric acid is carri'ed out at 0 to
25[err]C and requires 0.5 to 2 hours. The reduction is carried out in the
presence of208amk) y8¢ the Wixtureomagaftigdpd AtoA° € HioBoky miRukessyi RvEBAEResT vent
(e.g., et heevbbxalsebyde (act @, 5 lmpblla et ceiddied sl rhetmixowrs waspdiaved goand
requi res Twdrer 24 SRQUI Rquéudl BGhdnGm AhlbFiied & ldadadiang- the mixture was

2[err], 3[eg,£tlra8ééaytmdt%ea%apgbﬁﬁ09@e&%e bepf I:&ﬁat:.ﬁgd RieeL£RGH LG Wi th a
_ sui Libl e progegtl N ent. & <:'e’xa |8t 2 gaJéB eret tpél cfdl OX Voo err]
- t hyl carbonyl am n acet"S heﬁ’é i Earéd Peact g

unpr ot ect et SEMLTRMES \Hieeh %f-‘cet’F'E‘Yén?ﬁ?d‘F ﬂ'é‘eF‘ﬁ“?)WFFo?q?éd ang, Eiltrationn
with the zaseei t- @nhmihor-Bechlored-metrbxypltenyi ) OB-twd@@{yeBr [@ragih- ﬂenl)lprrenant to
8 hours. Thickei 512t.lneg,r eplmeaneni.pShmat 1830C.

10 - Step (b)

1-(4 -Amino-5- chloro 2-methoxypheny1) -3-hydroxy-3- (pyr:.d:.n -4-yl) -
propan-l-one (8.6 g, 28 mmol), prepared as in Example 6, Step (a), was
dissolved in concentrated sulfuric acid (40 mL) and the solution was
stirred at room temperature for 15 minuteés. The solution was poured onto
15 ice, basified with ammonium hydroxide, and then filtered to collect a
' yellow solid. Drying gave 1- (4-amino-5-chloro-2-methoxyphenyl) - .

3-(pyridin-4-yl) -2-propen-1-one (7.6 g, 26 mmol), 208-211°C.

Step - (c¢) )

20 1- (4~Am1no 5-chloro-2-methoxyphenyl) -3- (pyr:.d:.n -4-yl) -2-propen-1-one
(0.5 g, 1.7 mmol), prepared as in Example 6, Step (b), was dissolved in
acetic acid (25 mL) and the solution was hydrogenated over
5% rhodium-alumina catalyst (0.2 g) at 50 psi for 24_hcurs. The solution
was filtered, diluted with water, basified with ammonium hydroxide, and

25 ~extracted three tiines with methjrlene chioride The comb:.ned extracts were

' dried over sodium sulfate. Evaporatlon gave 1-(4- am;no -5-chloro-2-
methoxyphenyl) -3-_(piperidin -4-yl)propan-1-one (0.35 _g, .1_ 2 mmol) .

sxufm.n 8
.30
1- (4-Amino 5- ehloro a-nethoxyphanyl)- -
3- (piperid:ln 4-y1) 2-propen -1l-one’

The ‘following is an a]_.te_rna_.tive_method to Example 7,' Steps _(a.) - (b) .

' _ Potass:.um hydrox:.de (5.0 g, 89 3 mmol) was dissolved in water

(25.0 mL) Ethanol (100 mL) was added to the solut:.on and the mxture was

stirred. . : ' o ' '

o 4-Amino-5- chloro z-methoxyacetophenone (10 0 g, 50. 5 mmol) ’ prepared as in
40 i Example 5, was added to the stzrrxng solution and after s m:mutes pyr:.d:.ne-

" 4- carboxaldehyde (6.4 g, 60.0 mmol) was added and the mixture was. stirred’

- for approximately 12 hours. The m:.xture was then d11uted with water and

. filtered to cbilec_t a yellow solid. Drying gave 1- (4 a_m:.no ~5- chloro-

2-methoxyphenyl)_-3-(pyridin—4-y1) -2-propen-1-one (12_;85 g, 44.5 mmol) .

45
Thls Sheet Has Been Rep

- (i i~




-21- The 5[err], 6 : :
lerr]-dichloro-2[err],3[err]-ethyl enedioxy-4[err]-nitroacetophenone can be
prepar ed B77€AtTinating 1, 4-benzodi oxane to give 6, 7-dichloro-1,4-

benzodi oxane and then acetylating. The chlorination can be carried out by
treating the benzodioxane with chlorine-gas in acetic acid at 0 to 20[err]C
and requires 1 to 8 hours. The acetylation can be effected by reacting the
6, 7-di chl oro- 1, 4- benzodi oxane with acetyl chl oride in the presence of a
Lewis acid in FOGPEHFE2%PvEx™PLe & bUY T8PIRcHRE,r oet hane, car bon

di sul fi de,4-pnineiFeadlsrye; 2919@1?5%0&2@11&603&)['@##] C and requires 24 to 48
hours. A nehdsb-Sechyeicr ne -e6hyienedEoxyt adetiophéibnk gavewi @haminer 5}chlsre-

group of ROBDELHE16AddHl idig-4 d-RAe] iRp. BBV
REAGTI ON SCI§IE sz¥ee5::1 ;e;i(Byr ‘qllb%ﬁ [err in which each P

_ 8,

. is aprotectlve %/a%é ;};‘;&% ﬁirﬂbl.f’]r:l err] .and are as
- defined irf &f" %grrﬂér 2ot - ISHROFIRFER 8@% T—‘}ﬂlﬁﬁ? éRg’ ’r’fleﬁ‘ﬁ’%’h

" Rlerr] is agegPRitagont PP mi&- P’&")mcéﬁ-’héer?)‘r?eBa‘?’é‘&tmhﬁ'ﬂ’éée%'s(%#@ﬁ -4-
conpri ses ¥l eptapeg-rcwenpownd22f-283tqwl a XI with magnesiumto give a - -
Grignard reagent, reacting the Grignard reagent with a conpound of Formul a

Xl I, 0 give the correspondi ng protect gdadfdecsr] 6) al kanone, deprotecting
and then reacting the unprotected al kanone with.a

1- (4-Amino-5-chloro-2,3- ethylezi_ediox?phe_ﬁyl) -
3-(piperidin-4-yl) -2-propan-1-one

15 . The following is an alternative method t_o. Example 7, Step (c).
Step (a)
A solution of 1-(4-amino- 5 chloro-2,3- ethylened:.oxyphenyl) -
3- (pyridin-4-yl) -2-propen-1-one (1.55 g, 5 mmol) in 50 mL of THF was
20 hydrogenated over 5% palladium on carbon (0.5 g) for approximately 2 hours.
The mixture was filtered and concentrated by rotary evaporation.
Purification of the residue by silica gel chromatography (2% CH,OH-CHQCI2 +
0.1% NHOH) ga.ve 1- {4-amino- 5 chloro-2, 3- ethylened:.oxyphenyl) -
. 3- (pyrld:.n 4-yl)propan-1- one (1.23.g, 3.8 mmol).
25
Step (b) : : : : :
A solution of 1-(4-amino- 5 chloro-2, 3- ethylened:.oxyphenyl) 5 _
3- (pyr:.d:m -4-yl)propan-1-one (1.23 g, 3.8 mmol) in 15 mL of glaczal acetic
acid was hydrogena.ted over 5% rhodium-alumina catalyst (1.0 g) at 50 psi
30 for approxzma.tely 20 hours. The mixture was filtered and the f:.lter was
washed several t:.mes with ethanol. The combined filtrates were
' concem:rated in vacuo. Pur:.f1cat:.on of the res1due by s.1.11ca. gel _
chromatography (20% CH,OH- CHQCI, + 0.2% NHOH) gave 1-(4- am:.no-s chloro 2,3~
ethylenedzoxyphenyl) 3 (p:.per:.dxn 4-y1) propan -l-one (0 22 g, 0. 58 mmol)

'35
| | EXAMPLE 10
1- (4-Amino-5-chloro-2-methoxyphenyl) -
3-[1- (p;:oP"-J_.-yl) p:I_.peridin'-4 ~y1] p:opan-‘l’- one
40

The follow:.ng is: the preparatlon of a compound of Fomula Iin wh:.ch
R' is chloro, R® is methoxy, and R :|.s ‘a group of Formula (b) ‘ :.n which p is
0, g is 2 and R’ is prop-1-yl. ' ' ' s

1-(4 -Am:.no -5-chloro- 2-methoxyphenyl) -3- (p:.perzd:.n -4- yl)propan 1 one
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compound of the formula NHR[err]Rlerr]. The treatment with the magnesiumis
carried out by adding the conpound of Fornula Xl under nitrogen to a '
suSpensi ore7gBOnERynesi umin a suitable solvent (e.g., THF, diethyl ether,
etc.) at a rate such that the liberation of heat is controlled and then
allowing the reaction to proceed at 20 tga25[err]Cfor 1 to 2 hours. The
reaction with the Grignard reagent is carried out by cooli'ng a solution of
t he conmpound of Formula Xl in a suitable solvent (e.g. THF, diet hyl

et her, etc(0-2ta, Hefhamel) 1@rapared2@$ dry FRmpde cF @ramaym@ 7app¥5®thvﬁa€l1‘ét17
-15[err] C and dienamd di-Bfondpeofah®p €66 mIz,00t 28 mndl) whee @ikgslared ireagent,
cool ed t 0 REPIOMLNBLEL] ¥nb %15@{@1 LedmRLatdd G ARE @édpemmetm Lgaduik-en t O
proceed atnQ L&&?Lwa]sc% { SleA0bJelln ARLEH ThSln MLELLLe offlochyl © 2

hour s. Deprot ection can

nmeans C
or otbet | vEGEBT ahif GrUEs Jetcgun waR EBRER S 3%3%*1 gD AR Py
Thi's is tREIRRpIdEeRTEr stRddpm sulfste, THE SveBe¥atefl- WPERLAINECAPEITEL ed
al kanone ixsddue bgdsiduitaugrderhrmmarog@phy (10% CHOH-CHCl,) gave 1-(4-amino-

5-chloro-2-methoxyphenyl) -3- [1- (prop-1 -yl)piperidin-4-yl]lpropan-1-one which
was then dissolved in ethanolic hydrochloric acid. Crystallization with:

10 ether gav-e 1- (4~-amino-S-chloro-2- methoxyphenyl) -3- [1- {(prop-1-
yl)piperidin-4-yllpropan-1-one hydrochlor:.de (0.15 g, 0.4 mmol), m.p. 200-
201°C,.

Proceeding as in Example 10, but replaciﬁg 1-bromopropane with
s _ :Lodomethane, gave 1-(4- -amino-5-chloro- 2-methoxypheny1) - -
' ' 3-(1- methylp:.per:.dxn -4-yl)propan-1- one hydrochloride, m.p. 179-180°C.

Proceeding as in Example 10, but replacing l-bromopropane with
iodoethane, .gave 1- (4-amino-5-chlorqi_ﬁ-methoxyphenyl) -

3- (1-ethy1piperidin-4-y1)propa.n-l-oiie hydrochloride, m.p. 128-130°C.

20 Proceeding as in Example 10, but replacing 1-bromopfopane with
iodobutane, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -
3-(1- (but-1-yl)piperidin-4-yl] -propan-1-one hydrochloride, m.p. 195-196°C.

Proceeding as in Example 10, but replacing 1-bromopropane with 1-
bromo-2-methylpropane, gave 1- (4 amino-S-chloro-2- methoxyphenyl) -3-[1-(2-

25 . . methyl-prop-l-yllpiperidin-4- yl]propan 1-one hydrochlor:.de, m.p. 198- 199°C._

Proceeding as in Example 10, but replacxng 1-bromopropane w:.th 1-
bromo-3-methylbutane, gave 1-(4- amxno 5 chloro 2- methoxyphenyl) -3- [1 (3-
methyl-but-1-yl)piperidin- 4-y1]propan-1 one hydrochlor:l.de, m.p. 178- 179°C.

Proceedxng as in Example 10, but replacxng 1- bromopropane with - _

30 1- bromopentane, gave 1-(4- -amino-5- chloro— ~methoxypheny1) -3-[1- (pent- 1 -yl)-
p:l.per:.d:.n -4-yllpropan-1-one hydrochlor:.de m.p. 196- 197°C.

Proceed:.ng as in Example 10 but repla.cf:.ng 1- brmnopropane with
'1-bromochexane, gave 1-(4-amino-5: chloro 2-methoxypheny1) 3 [1 (hex-1- Yl) -
piperidin-4-yl]lpropan-1-one hydrochlor;de, m.p. 212- 213°c. ) : :

.35 - Proceeding as in Example 10, but ‘replacing 1- -bromopropane with
-’ 3-bromopropene, gave 1-(4-amino-S- chloro -2-methoxyphenyl) -3~ [1-(2-
propenyl) -p:.per:l.dxn 4-yl])propan- 1 one hydrochlor:.de, m.p.- 162-163°C.
Proceed:.ng as in Exa.mple 10 but replacing 1-bromopropane with
_ 1-chloro-2-methoxyethane, gave 1< (4 a.m:.no -5-chloro-2-methoxyphenyl) -
40 -[1-(2- methoxy-ethyl)p:.pend:.n 4-yl] propan -1-one hydrochloride. i o
' " Proceed:.ng as in Example 10, ‘but replacing 1- bromopropane w1th 2- .
bromo-1- [(dimethyla.m:.nosulfonyl)am:.nol ethyl, gave 1-(4-amino-5-chloro-
2 -methoxy-phenyl) - : | S '
_ - 3- {1-[2- (d1methy1am1nosu1fony1)am:.noethyl]p:.per:.d:.n 4 yl}propan -1l-one
4s hydrochloride, m.p. 195-196°C. :
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with 3 to 6 equivalents,. preferably 3 to 4 equivalents, of NHR err]R[err]
‘ln a suitable solvent (e g., DMF, NWP, etc.) at 55 to 85[err]C preferably
at*55 to GOf?THFC, and reqU| res 4 to 8 hours.. The preparation of a
conpound of Forrmula | by the process charact erl zed above is described in
Exanpl e 14. Conpounds of Fornula X/ | careabe prepared by reacting a conpound

of Formula Il with a suitable protecting agent. ‘A detail ed description of
t he techni ques argg abI e to grot ectlve r oups and their renoval %agv
found in T.W GCERE 6 Bt & FATPE dips” ShPe ﬁ?‘?1°é’§?%aneJ8’r1 ley &

Sons, | ncbrem®t- [mm%%ﬁhﬂlé‘“%?ﬁbUﬁ%n%FtM nERYe Xr K4 1amippiScRhigre-

pr ot ecti ve-gechgxy-phenylld t net hyl sil yl can be prepared- by reacting a conpound
of For mul 3- {1 (2 (Eimethly Dakiinbl AR 1Sink dee hy T8 pé £8din- D4y 1} prégdink L asheOUt i N

thegpr eseﬂggrgéhlggwgmbgsqs(,elﬁ, tert-butyl magnesi um chloride, Iithium

__'bls(trlrret yl si] vl F) L S 81, under nitr.ogen in suj f.able
solvent (e.g Afé et et aé ml_M:%m{ﬂ? 15gl'tt ﬁf’cm d‘ gpré:\pe aﬁ'ie w“t% 2!

appr oxi naPéW'fO[[é‘F‘f'}thY%ﬁﬂmP%HﬂF‘F%@ eiyl, g9%s AT i Taé%m'sD@*ﬂ"ZfPect ion of a

conpound @fmégraybhen¥l) -3 w2 clmethaxypaxbioart iapdnoetiyl hosiner edin-# rgk Iy opanl- v |
can be ef heécie€thydrbdhlacide,( &.g. 23bymwechl oric acid, trifluoroacetic acid,

etgp). A net h0(i>rfoeéed1&5| &% 180BRANIES 00T rulEOL&Bilagihg llnblﬁélﬁdﬁlﬂoﬁrﬁr %itn 8-
group of Eoppulia [Q@zlelﬁogo%{akﬁit,fs%?gny&b&&gi é&w%&%@a&‘t (28 36028 "B -
2- methoxy phenyl) - '
3-{1-[2- (tr:.fluoromethylsulfdnyl)am:.noethyl]p:.per:.d:.n 4-y1}propan 1-one
hydrochloride, m.p. 235 238°C. .

15 Proceed:mg as in Example 10, but replacing 1i- bromopropane w:.th 3-

- "bromo-1- [(methylsulfonyl)am:.no] propyl, gave 1- (4-amino-5-chloro-. -
2-methoxyphenyl) -3- {1- [3- (methylsulfonyl) aminoprop-1-
yllpiperidin-4-yl}propan-1-one hydrochloride, m.p. 194-195°C.

Proceeding as in Example 10, but replacing l-bromopropane with
20 iodobutane and 1- '(4'-'a'mino~5-chloro—2-methoxyphenyl) ~3-(piperidin-4--
: yl)propan-1-one with 1-(4-amino-5- chloro-2,3-ethylenedioxyphenyl) - .
3- (p:.per:l.d:.n 4- yl)propan-l one, gave 1l-(4-amino-5-chloro-
2,3- ethylenedloxyphenyl) -3-[1-(but-1-yl) -piperidin-4-yl] prcpan ~1- one
_ hydrochloride, m.p. 265-267°C. . o
25 ) Proceedlng as in Example 10, but replac:.ng 1-bromopropane. with
:.odobuta.ne and 1-(4-amino-5-chloro-2- methoxyphenyl) -3- (p:.per:.din -4-
yl)propan 1-one with 1-(4-amino-5-chloro-2, ' 3- d:.methoxyphenyl) -3- (p1per1d1n-
4- -yl)propan-l-one, gave 1-(4- am:.no -5- chloro 2,3- d:.methoxyphenyl) -
3-[1- (but 1- yl)p:.per:.d:.n 4-y1] -propan-1-one hydrochlor:.de m. p. 175-176°C.

30
EXAMPLE 11
1- (4-Amino 5- chloro z-nethoxyphenyl)- _
- 3- {1 t2 (mthylsulfonyl) aminoathyl] p:l.peridin -4- yl}propan-l one
35 . .
The follow:.ng is the preparat::.on of a ccmpound of Formula I in wh:.ch
R is chloro, RY'is methoxy, and R' is a group. ‘of Formula (b) in wh:.ch p is
0, q 1s 2 and R" 1s 2- [(methylsulfonyl) amino] ethyl ’
40 o Ethylem.m:.ne (40 mg, 0.9 mmol) was d:.ssolved in toluene (5 mL) and

" the solution was cooled in an ice bath. A solut:.on of’ methanesulfonyl
chloride in toluene (1 mL 0.1mg, 1 mmol) was slowly a.dded and the mlxture
was stirred for 20 minutes to form a solut:.on of

\ 1-[2- {(methylsulphonyl)ethyl] ethylenimine. _R__
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REACTIO\I SCHEME V [err].in which each Pis a protective group and R err],
.Rerr], Rerr], Rerr] and Rlerr] are as defined in the Summary of the

| nvent i on277@8nPdunds- of Formula | in which Rlerr] is a group of Fornula (a)
can be prepared by reacting the acid addition salt of a correspondi ng

conpound of Formula Il (Fornmula Il(a))-#4h a conpound of Formula XIII in
Lhe(presence of a strong base (e.g., LiHVDS, sodi um

is(trimethylsil I amde i t hi um di i sopr o r.ef and
then depr ot ect +nif. eerert- B%'E‘Wé‘@?l'?eﬁlfgy (’jﬁ it %m £ ? g%) and
XI'V can bé&4vamgi é’dsomolby RrepRiafgag im %’Eﬂﬁpéec%)rﬂraﬁ‘ﬁ“ﬁéet"’ne“éb Sﬁ?Pd’e

Formul a |1€m)(20 mia and kbl s>laciancot i-d2 glmethyFgulphdnpleathyil gtiledimigehy |
et her,. di gihyubasd Qﬁgouéﬁt £ pilker bew@aﬂxé&eaads hesd adeprrefraliby 1 dour
appé oxi maf ecl )éhaé E:An F ggva?c 31 nl'l‘ﬁErQ‘e%fldue wa%?’dls%ogoéﬁ \iﬁl &_@xt}@ Q:fetﬁ&.e

strong baSe. an r C, f
appr oxi mat¥ ¥ 2?)[%?‘??‘@“ E?ﬁ)ltflﬁrb "?ﬁg #\té’f t" %s 5’5? g/[ew:an% drg&f %Qb%%lﬂ
pr ef er abl Wltfetapmﬂéx?‘fm?@'iﬁ%[erpﬂ‘]‘ﬁfm&ﬁ?ft I‘?@n""é&&?n{f fRr s,

(15% CH,0OH-CH,Cl,) gave 1l-(4-amino-5-chloro-2- methoxyphenyl) -3-{1- [2-

) (methylsulfonyl) aminoethyl] -piperidin-4-yl}propan-1-one. Crystall:.zation
10 from ethanolic hydrochloric acid gave 1-(4-amino-5 -chlo_ro-z_ -methoxyphenyl) -
3-{1- [2- (methylsulfonyl) aminocethyl] -piperidin-4-yl}propan-1-one
hydrochloride, m.p. __123-126°C. '

EXAMPLE 12

1-[4 -Amlno-s-chloro-z- (3.5-d:l.met_h.oﬁ:ybenzyl.oxy) phenyl] -
3-(1-[2- (m_ethylsui]. fonyl) amincethyllpiperidin-4 -yl}propan-1-one
. The following.is the preparation of a compound of Formula I in which
20 R! is .chloro, R® is 3,5-dimethoxybenzyloxy and R' is a group of Formula (b),
in which p is 0, q is 2 and F’ is 2- (methylsulfonyl) aminocethyl.
Step (a)
1- (4-Amino-5-chloro-2 -methoxyphenyl] -3-{1- [2-
25 ' (methylsulfonyl) amincethyl] -p1per1d:|.n 4-yl}propan -1-one (1.19 gq, 2. 8 mmol),

prepared as in Example 11, was dzseolved in dJ.chloroethane (50 mL). Boron
tribromide in methylene chloride (4 mL, " 1 0g, 4.0 mmol) was . added and the
mixture was stirred for approximately 12 hours. The m:.xture was then
poured over :Lce and methylene chlonde (150 mL) and a.mmom.um hydrox:.de)
30 were added ‘This b:.layer uuxture was st:.rred until a solut:.on had formed
' in the methylene chlor:.de layer. ° The agueous layer was removed and
combined w:.th fresh methylene chlonde (100 mL) and th:l.s b:.layer mixture
was stirred. 'I‘he methylene chlorxde layere were comb:tned and dr:.ed over
. potaesiuuf c‘arbonate Filtration and concentrat:.on gave 1 (4-amino-5-
35 chloro-2- hydroxyphenyl) -3-{1- [2-- :
' (methylsulfonyl)am:.noethyl] piper:.d:.n- —yl}propan l1-one (0 8 g, 2.0 mmol) .

Step (b) : - :

1-(4- Auu.no -5- chloro 2- hydroxyphenyl) -3-{1- [2-- : :

40 : (methylsulfonyl) aminocethyl] -p:.perzd:.n 4-yl}propan-1 one (0. 78 g,

' 1.93 mmol), 3,5-dimethoxybenzyl. chloride (0 396 g, 2.12 mmol), and
potass:l.um carbonate (2.6°g, 18.8 mmol) ‘were combined in DMF (~ 2 mL)  and
‘the mixture was stirred at amb:Lent temperature for 48 hours. Add:.t:onal
3,5-dimethoxybenzyl chloride (0.05 g, 0.13 mmol) was added and the mixture
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r ehoves th237'7;990¥"éct| ves the desired unprotected product in
good yield. A sui tab roup for the conpound of Formula XI1] is
trimethylsilyl which can be readily remoyged with acid. The preparation of a
conpound of Formula | by the process characterized above is described in
Exanpl e 15. Conpounds of Forrmula XII1 can be prepared by reacting a

.cor r espondfafg SEETFEGI E0ralt dore h FBe FeRBent Has rempred dRger FrdegadoprRssure

chl ori de zavd taehyladelichjotive prdbageddueesyiionpsicathenateaetrieoaddedt to tthe

benzoi ¢ acidhatifimpkbifd o tAis Bildye2Shekduls, wadr et ffralal y T mythyDadenat el y
15[err] C, andri&aYay&s wlsté&péril‘éﬁr SvashbE oL GAkhOMeaN £ GAfal & OUt W th

of Fornula XIIl a 'saéheg th reac ion to proceed at 40 to 55[err]C for
,approximately 4 ho ﬁﬁﬂ ﬁ can be effected by any neans which

chI otri hI5|I in th e nce o% stro a
Cer ® but yI RERERTL SR ErFar dor L SRl REE oy & Syt

Addltlonal J‘F"%o% bsses: Corrpounds of Forrml al in which Rerr]
(derr])al kyl oxBurd£igatday | RyChikich) g8k ghromptograpby b?*eﬁ&ﬂécﬂbﬁ;ﬂ-zhme hyl ati ng
a.conpound - - Eﬁhfrif?ﬁlslkacﬂlotdﬂ-z\l\/f(ﬂ 1 aBhethbkyben zBdaly0 $ienyands {{aenz al kyl at: Egl :
Wi th a conpRYnchQhebfA) bbb - Hﬁrahm -y ol Al bhe | @ . 64067 6 lokal kyl or
pheﬁ' (O Shichy a! kcxkfémua R & hPBIIRNBL Y 231 J)Sgg,',é Jt.g€ b one
ree syl i tue :
oro-2- (3,5-dimethoxybenzyloxy) phenyl] -3-{1- [2-
(methylsulfonyl)anunoethyl] -piperidin- 4—y1}propan -l-one hydrochlorxde (0.54
g, 0.93 mmol), m.p. 123-126°C.

15 _ "Proceeding as in Example 12, Step (a) . but replac:.ng 1-[4¢-amino-5-
.chloro-2-methoxy-phenyl] -3-{1-[2-

(methylsulfonyl)amznoethyl]p:.per:.d:.n 4-y1}propan 1-one with 1- (4-amino-
5-chloro-2-methoxyphenyl) -3- (1- (but- -1-yl)piperidin-4-yl] -propan- l-one, and
"then correspondingly as in Example 12, Step (b), ga.ve' 1-[4-amino-5-chloro-

20 2- (3,5-dimethoxybenzyloxy) phenyl] -3- [1- (but-1-y1) -
piperidin-4-yllpropan-1-one hydrochloride, m.p. 179-182°C.

Proceedlng as in Examble 12, Step (a), but replaqing 1-[4-amino-5-
chloro- 2-methoxypheny1] -3-{1-(2- .
(methylsulfonyl) aminoethyl] piperidin- 4-y1}propa.n l-one with 1-(4-amino-

25 . 5-chloro-2- methoxyphenyl) -3-1[1- (pem: -1- yl)p:.per:.d:.n -4-yl] -propan-1- one, and
.then correspondingly as in Example 12 Step (b), gave 1- [4-amino-5-chloro- '
2-(3,5-dimethoxybenzyloxy) phenyl] - 3 [1 (pent-1-y1) -
p:.per:.d:.n 4-yllpropan-1-one hydrochlorxde, m.p. 174-176°C. .

. Proceeding as J.n Example 12, but repla.c:.ng 1- [4-amino-5- chloro-2-

30 . methoxy-phenyl] -3-{1- [2- (methylsulfonyl) amxnoethyl]p:.perzd:.n -4- yl}propan s R

.one with 1-(4-amino-5-chloro-2- methoxyphenyl) -3-[1-(2- S
_ methoxyet:hyl)p:.per:.d:.n 4-yl] -propan-1 1-one, and: then correspond:.ngly as in

' Example 12, Step (b), gave 1- (4- am:.no -5- chloro~
. 2-(3,5-diméthoxybenzyloxy)phenyl] - -3- [1- (2-methoxyethyl) s

35 piperidin-4-yllpropan-1-one hydrochlor:.de, m p. 183- 184°c. :

' Proceeding as in Example 12, Step (a), but replac:.ng 1- [4-anuno 5-

- chloro-2-methoxyphenyl] -3-{1- [2- - B : L
{methylsulfonyl) aminoethyl] plper:.d:m 4-y1}propan l-one w:.th 1- [4 -amino-5-
- chloro-2-methoxyphenyl) -3-{1- [2- (d:.methylam.nosulfonyl) amino- k :

40 ' ethyl] pzper:.d:m-4 yl}propan-l one, a.nd ‘then. correapondingly as in Example

12, Step (b), gave 1-[4-amino- -5- chloro 2-(3,5- dxmethoxybenzyloxy)phenyl] -
- 3-{1-12- (dxmethylanu.nosulfonyl)am:.noethyl]p:.perld:.n 4-y1}propan-1 one
hydrochlorxde, m.p. 173-176°C. =
Proceeding as in Example 12, Step (b), but replacing
45 - 3,5-dimethoxybenzyl chloride with benzyl chloride, gave 1- (4-amino-5-



|ndependently, sel ected.from hal o, hydroxy, (Cerr]) alkyl, (Cerr])

~al kyl'oxy, nitro, am no, am nocarbonyl, ((err]) alkylamno, di (C[err])
akkyl.am reg78ecf®rr]) al kanoyl ani no and 3, 4- met hyl enedi oxy). The

denmethyl ation is carried out by standard nethods with an appropriate
demet hyl ating agent (e.g., boron tribroeavde, boron trichloride, etc.) and
in an aprotic solvent (e.g., methylene chloride, dichloroethane, etc.) or

with acid , aqueous hydrobromic acid) to formthe corresponding
2- hydr oxy@ﬁ@ﬁ?T’a‘lbﬁawlf’%ﬂ%e“ﬁP\e alkylationis carr| ed out_in the presence

of pot assi-mr tar ebayksul foryld giingskayld sirazidin < -yl IP5oRARTA OBE hy| ket one
(MEK), DMyartihisrabe, ®dp, Et3c194qm.ef erably MEK) at 40 to 200[err]C. The
preparation Ofpﬁ&ewag of ekefgiel B2, sbep t(BE MitoYeplacasess is described in

P 5o RS Sk Bty ks ol o
conmpound of Fornu
| in whi c"’H“"E°|§ ‘T5’1° g“c‘]ea |g’ﬁ nzelé’rxf'?/p g’t atg reacm)on terrperaturea

of appr 03 Tt é? ymeFaysudfopyii %W%ﬁ‘b’f’dﬁi?"&t‘é‘%ﬁ'éf?‘%ﬁ’??&a‘ég’éﬁf‘ and in a
sui t abl e hydzpthlaridanine psoliAeA?6°C.Sui t abl e oxi di zi ng agents i nclude

hydrogen per oxplfre@aimieaeXsh axbfisles Uz saep t(a) f Iumer opaated ile (4oimdpo-5- -
pey gral e| rﬁ%&g z%ggg,%%ﬁyﬂchd i1fyeracetic acid, and mchl oroperoxybenzoic
e o T SO B b o cos oy .0 et
is 1 may .‘b-e[4 am:mo -chloro-2-methoxyphe Xyl] 5-(pipexridin- f yq.f)p :8: laone,vma%r p
then as in Example 12, Step (b), but replacing 3,5-dimethoxybenzyl chloride
. with iodoethane, gave 1- {4-amino- -5-chloro-2-ethoxyphenyll] -
15 5- (piperidin-1-yl) -pentan-1-one hydrochlonde, m.p. 230- 231°C.
- Proceeding as in Example 12, Step {(a), but repla.c:.ng 1 (4 amino-5-
chloro-2- methoxyphenyl) -3- {1-[2-
_ (methylsulfonyl)am:Lnoethyl]pJ.per:Ld:.n -4- yl}propan 1-one with _
. 1- [4-amino-5- chloro 2- methoxyphenyl] -5- (piperidin-1-yl)pentan-1-one, a.nd
20 then as in Example 12, Step (b), but replacing 3, 5 d:.methoxybenzyl chloride
with 1-bromopropane, gave 1-[4-amino-5-chloro-2- (prop 1-yloxy) phenyl] -
S- (piperidin-1-yl)pentan-1-one hydrochlor:.de, m.p. 232- -233°C.

Proceeding as :Ln Example 12, Step (a), but replac1ng 1-(4-amino-5-

chloro-2- methoxyphenyl) -3-{1- [2-

25 . (methylsulfonyl)am:.noethyl]p:.per:.d:.n 4-y1}propan -1-one with
1-(4- am:.no -5- -chloro- 2—methoxypheny1] -5- (p:Lper:Ld:Ln 1-yl)pentari- 1- one, a.nd
then as. :Ln Example 12, Step (b), but replacing 3,5- dxmethoxybenzyl chlor:.de
w:.th 3 5- d:.methylbenzyl chlor:.de, gave 1-[4-amino-5-chloro- -~
2-(3,5- d:.methylbenzyloxy) phenyl] 5 (p:.peruhn -1- yl)penta.n-l one

30 " hydrochloride, m.p. 218-233°C. .

Proceeding as in Example 12, Step (a), but repla.c1ng 1- [4 -amino- -5-
chloro 2-methoxyphenyll -3-{1-[2- :
(methylsulfonyl)amxnoethyl]plper:.din- -yl}propan -1-one with 1- (4 -amino-

- S5-chloro- 2-methoxypheny1) ~5-(4- am:.noca.rbonylp:.per:.d:.n -1-y¥1) -pentan 1- -one,
35 _' and then as :Ln Example 12, Step (b) . but replacing 3,5- d:.methoxybenzyl
chloride w:.th 3- methoxybenzyl chlor:.de, gave 1-[4-amino-S5- chloro-
2-(5- methoxybenzyloxy) phenyll -5-(4- am:mocarbonylp:.per:.d:.n -1- yl) - .
pentan-1- -one hydrochlor:.de m. p 204- 205°C. :

_ 'T his Sheet Has Been Rep Iaced




- 24- “prepared using N-oxide derivatives of the starting materials or

i nt er medi at es. Conpounds of Fornula | in which p is 0 can be prepared by
reduci ng #%OnPdund of Fornula | wherein p is 1. The reduction is carried
out under standard conditions w th an appropriate reducing agent in a’

sui tabl e solvent. The m xture is occasi-@gally agitated while the reaction
tenperature is gradually increased over a range of O[err]C to 80[err]C.
Appropriate reducing agents include sul fur,.sulfur dioxide,

triaryl phosphines (e.g., triphenyl phEEM¥EYEeld  al kali borohydrides (e.g.,

| it hi um bor ohydri de, sodl.um bor ohydri de, etc.), phosphorus trichlori-de and-
tribrom de. Suitable sol vents aniid-sdehineet Dmethiotyphegtihanol or aqueous

di oxane. Conpoungs. g (fOfdBibaygneffi) g2ep P -9RPS B rB&LP A AF IREEPn-C addey
acceptable acid addition salts by reacting the free base fornms of a-

conpound of Formula_ |l with a pharnmaceut | | bl '
organi ¢ acid. B¢ FPhtevind ip tgﬁ(—:"‘ﬁﬁ%’?%b’gatﬁﬁ %aﬁ?‘?c“g’%g'é%gﬁs a?ﬁ%gi%gigénagﬁl “Fi on

sal ts of R' is chloro, R’ is hydrogen and R’ is methoxy and R' is a group of
Formula (b), in which p is 0, q is 2 and R’ is 3- (4-methoxypheny1)prop 1-
vl.
10 .
Step (a)
A mixture of 1-(4-amino-5- chloro 2-methoxyphenyl) -3-pyridin-4-yl-
propan-l-one (1.5 g, 5.16 mmol), prepared as in Example 3 or 7,
3- (4-methoxyphenyl) -1-iodopropane (1.64 g, 5.93 mmol) in 13 mL of -

15 acetonitrile was heated under nitrogen at reflux for apprc_axin'lately 4 hours.
The mixture was concentrated in vacuo and purification of the residue by
silica gel chromatography (5% CH,0H-CHCl, + 0.1% NH(OH) geve 1- (4-amino-S-
chloro-2-methoxyphenyl) -3-{1-[3- (4-methoxypheny1)prop-1-y1] -

. pyridinyl-4-yl}propan-1-one hydroiodide (1.82 g, 3.28 mmol).
20 . ' : | '
' Step (b)
A solution of (4-amino-5- chloro 2- methoxyphenyl) - }
3-{1-{3- (4-methoxyphenyl) -prop-1- yl]pyr1d1ny1 -4-yl}propan-1-one hydro:.odlde
{1.82 mg, 3.28 mmol) in 30 mL of DMF was hydrogenated over a platinum(IV)

25 oxide catalyst (350 mg) at 50 psi. The reaction mixture was filtered and
concentrated under high vacuum. The residue was dissolved in 150 mL of
methylene chloride and the solution was. d:.luted with a solut:.on of ammonium
hydroxide. The methylene chloride 1ayer was separated and washed with ice

- water (3x). The methylene chloride layer was dried over sodium sulfate and

30 concentrated in vacuo. Crystallization of the residue from ethanolic ’
hydrochlor:.c acid gave 1-(4- am:.no -S-chloro- 2-methoxy phenyl) -3- {1 [3-(4-
methoxyphenyl)prop -1- y1]p1per:.d:.n- -yl}propan-l one hydrochlor:.de (1.33 g,
3. 09 mmol). m.p. 188- 190°C. '

35 : Proceeding as in Example 13, Step (a) ‘ but replac:.ng 3 (4- .
: methoxyphenyl) -1-iodopropane with 3-(3,5- dxmethoxyphenyl) -1- 1odopropane,
and then correspondingly as in Example 13, Step (b), gave 1-(4- -amino-5-
chloro-2-methoxy-phenyl) -3- {1 13- (3,5-dimethoxyphenyl) prop-1-
_ yllpiperidin-4- yl}propan-l one hydrochlor:.de, m.p. 160- 163°c.
40 _ - 'Proceeding as in Example 13, Step (a), but replacing 3-(4-
methoxyphenyl) -1- 1odopropa.ne w:.th 3-(3,4- d:.methoxyphenyl) -1- 1odopropane, .
_and then correspondingly as in Exa.mple 13, Step (b) , gave 1- (4 am:.no 5-'
chloro-2-methoxy-phenyl) - 3-{1-(3-(3,4- dlmethoxyphenyl)prop -1-
yllpiperidin-4-yl}propan-1-cne hydrochloride, m.p. 177-179°C.

Thls Sheet Has Been Rer

R




conmpoiinds of Fornula | may be prepared by react| ng the free acid forns of
conpounds of Formula | with pharnmaceutically act PJBQedor

or gani ¢ ba&@8°-FH nor gani ¢ and organi c acids and b EﬁhT" or t he
preparation of the pharmaceutically acceptable sa s of

Formula | are-set forth in the definitions-section of this appllcation.'
Alternatively,- the salt forns of the conmpounds of Formula I may be prepared

usi ng salts of thesartlng mat eri:al s_ or nte dat Thef ee acid or
free base fornsPSIFeEHE L3 FRRd e ﬁjr ﬁﬁ?pa b’éep;?’éb’é?r 8d ¥romthe .
cor r espondiergorsahenyibiy-i aP‘tneoﬁl'éFtl3d(%1ddFF‘PY&ﬁn§%ﬂ°txYPW For exanpl.e,

conpounds vficBegrophane) &@nd thenacéxrteapichdingly sal in izaamplreayB DEtepnibdr tgaset -
the correspopgimng st Eﬁrﬁnla,am‘elauoi,r @8y -¥i {10 (8- QY is{ XNy it Bxiptiefyl) prop-
ammogi um nygsg déiﬂl‘hé% roag&i'lugt Hfa0adiBei 2l Ca)Jp. PoEMGYRCS of Formul a

In a-base a nvert corrgsg‘ondl ng free

t10n sa Or
. aC| d by treati ng FARFERLY 88 ag]faé“pé& %" ﬁy&’?‘g elpg'l‘?‘lﬁ AL d ete). In
summary, tHREhAERREsEES - 4PAqpreRane; Hg"—}i (3drpefimdsnetiopphenytlent i on are:
(A f or Y-Hedppropanet iaod @fenacmpmnﬂingly BerimuExatpler dhciSter), (b} n gae 1-
presence of4 -am&id-8GREhASe2 - tEQEPpHas 103 Har-mH @, hl-met[h?lér}edioxyphenyl)prcp-

10 1-yllpiperidin-4-yl}propan-1-one hydrochloride, m.p. 200-202°C.

- Proceeding as in Example 13, Step (a), but replacing 3- (6~
methoxyphenyl) -1-iodopropane with 3-(3,4,5- trimethoxyphenyl) -1-iodopropane,
and then correspondingly as in Example 13, Step (b), gave 1-(4-amino-5-
chloro-2-methoxy-phenyl) -3-{1- [3-(3,4,5 -'trimetho:typhenyl) prop-1-

15 yl]piperidir;-é'-yi}propan-_l-o_ne’ hydrochloride, m.p. 180-182°C.

o . Proceeding as in Example 13',.Step (a), but replacing 1- (4-amino-S-
chloro-2-methoxyphenyl) -3-pyridin-4-ylpropan-1-one with 1-(4-amino-§-
chloro-2,3-ethylenedioxyphenyl) -3-pyridin-4-ylpropan-1-one, and then
correspondingly as in Example 13, Step (b), gave 1-(4-amino-S-chloro-2,3-

- 20 ethylenedioxyphenyl) -3-{1-[3- (4 -methoxyphenyl) prop-1-
- yl]piperidin~4-irl}propan-l-one hydrochloride, m.p. 188-189°C.

- zxmt.z 14

25 ' o 1-(4- Anino -5- ch].oro 2- methoxyphenyl) -
T : S‘piperidin l-ylpentan-l one

The follow:.ng is the preparat:Lon of a compound of" Formula I in wh:.ch
_ R!' is chloro, R is hydrogen, R is methoxy and R* iz a group of Formula (a),
30 . in which p is 0, nis 4 and R a.nd R‘ together are p:.perd:.n- -yl

Step (a) S .
. Magnes:.um (236 g, 9.71 mol) was suspended :.n 3 5 L of THF under
- nitrogen and 1-bromo-4- chlorobuta.ne (1.11 L, 8.68 M, 9.63 mol) was added at
"35_ a rate such that the tempera.ture of the mixture remained below 25°C. A
solution of N-methoxy N-methyl -4-amino-S-chloro- 2-methoxybenzam1de (400 g,
1.64 mol) ' prepared as in Example 2, under nitrogen in 4 L of THF was '
cooled to -20°C and 410 mL of chlorotr:.methyls:tlane was added. The nuxture_
was a.llowed to warm to between :12 and 30°C and then 2.5 'L of the solution
40 containxng the magnesium and 1- bromo 2- chlorobutane was added over
' approx:.mately 20 minutes. The m:.xture was cooled to 5°C and then ‘diluted
with 420 mL of concentrated hydrochlor:.c acid in 5 L of water. 'The mixture _
was heated to 32°C, stirred for 15 m:l.nutes and then diluted with -
. approx:.ma.tely 2 L of ethyl acetate. The organic layer was separa.ted and
45 washed sequentla.lly with 2 L of water and 2 L of 1: 1 water/sa.turated sod:.um



or tHe prot ected derivative thereof, in whi cmned in the

in whi ch RIaeFP YarehspePigedang ewgra&ﬁeld REER rgehyls ah'a?fﬁ:eandmﬂ- P§98311041§y|er5
al kyl at i ngwestet hombigenp olrigdofveirhgodiomnailfate  REEYtefred randhecairebtrated. | g&ei ng

residue was combined with hot hexane and allowed to stand'at room
temperature for approxirilately 12'-heu'rs giving a precipitate. The
precipitate was isolated by filtration and washed with hexane. Drying in a
vacuum oven at between 50 and 55°C under a-nitrogen gas bleed gave

1- (4-amino-S-chloro-2-methoxyphenyl) -5- chloropentan -1-one (365 g,

"1.33 mol).

10

15

20

25

30

Step (b}

A mixture of 1-(4-amino-5-chloro-2- methoxyphenyl)-
S-chloropentan-l-one (365 g, 1 33 mol), piperidine (620 g, 7 mol) and
sodium iodide (30 g, 0.2 mol)’ 1n 1 L of DMF was heated at between 78 and
82°C for 4 hours. The react;on mixture was allowed to cool to 50°C, then
stirred for approxlmately ‘12 hours and 5 L of water was added. The mixture
was stirred at 25 to 30°C for 1 hour giving a precxpxtate and the
precipitate was isolated by filtration. The precipitate was washed with ¢
L of water and dried under suction for 1 hour.

The precipitate was dissolved in approximately 2 L of etth acetate
by heating to approximately 50°C and then 130 mL of a solution of
concentrated hydrochloric acid in a total of 4 L of water was added. The
mixture was stirred for 30 minutes and then stirred for 3 hours in and ice-
water bath giving a precipitate. The precipitate was isoclated by

.Sunmary of -25- the Invention; vmth a corﬂ?@lﬁhdeto-fasmé,ﬁ’rng Ll [err] in
whi ch each?R®&rff, Rerr] and Rlerr] are as de umrary of the

I nvention; acidifying; decarboxylating; .and wh Eﬂg"iem)w ng any

pr ot ective groups; or (B) for the preparabion of a co of Formula | in
which Rlerr] is hydrogen and Rlerr] is a group of Forrmla (a), reacting, in
t he presence of a Lewis acid, a compound of Forpula %err] n whi ch P S
a protecti$Egrus zﬁﬁlﬁ é‘f‘?]saltgrﬁd sodbuR CEIOESfp 5‘&]&&1 qét‘e?/fs [err]

filtration and washed with 1 L of cold 1:1 water/ethyl acetate and then 1 L -
of ethyl acetate. . The precipitate was dried in a vacuum oven at between 45

and 50°C under a nitrogen gas ‘bleed for 24 hours, at 50 to 55°C for 24
hours and then at room temperature for 48 hours. S

The dry prec:.p:.tate m digsolved in approximately 9 L of. bo:.l:.ng
methanocl. The solution was”flltered and then distilled under vacuum to a’
volume of approximately 4 L. _' Reagent: alcohol was added and the mixture was

- distilled under atmospher:.c pressure to a boiling point of between 72 and

35

74°C and a total volume of approxunately 5 L. The remaining mixture was
stirred at room temperature for approx:.mately 12 hours and then in.an ice
bath for 4 hours g:.v:.ng a pree:.p:.tate. The prec:.p:.tate_ was :.solated by

filtration and washed with appro’ximately 1.5 L of alcohol. The isolated

' precipitate was dried by suct:.on for 2 hours and then in a vacuum oven at

40

45

between 55 and 60°C under a n:.trogen gas bleed for approx:.ma.tely 12 Hours
and the dry prec:.p:.tate was passed through a size- ‘10 cl:.n:.cal screen..

Further drying’ in a vacuum oven at between SS and 60°C under a n:.trogen gas'_ _
bleed for 48 hours gave 1-(4- amino 5-chloro-2- methoxyphenyl) -5- p:.perldln-l- .

ylpentan- 1 -one . hydrochlor:.de (357 g, 0. 99 mol), m. p. 220-222°C.

Proceeding as in Example 14 but replacing piperidihe with 4-methyl-
piperidine gave 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (4 -methylpiperidin-



grdup and Rl err] 'is as defined above; reacting with a conpound the formul a.
.HNR[err]R err], or the NN oxide thereof, in which Rerr] and R err] are as

defi ned aboi&®-FBnd deprotecting;, or =~ (O for the preparation of a
compound of Formula I in which Rlerr] is a group of Fornula (b) wherein p
is 0O and q is 2, reacting a conpound of.gformula VIII1: [err] in which

Rlerr], Rerr] and R err] are as defined in the Summary of the Invention;
with a conmpound of Fornmula I X [err] in which R7 is as defined in the
Sunmary of -Yh@epraredt Pem hydeesfdraideng™ - and? €A hydr ogenat i ng; or (D) for
the preparation of a conmpound of Fornmula | in which Rlerr] is a group of
‘Formula (a), treating a conpound of FexamedmaXl: [err] in which nis as
defined in the Summary of the Invention, _vvith magnesiumto give a

correspondl ng Gignard rqu(wtmmo_qjc_ hf&ot- e% gg%gyi)eagent W|th a
S-piperidin- 1 ylpentan-l one

The following is the preparai:ion of a compound of Formula I in which
R! is chloro, R? is hydrogen, R® is methoxy and R' is a group of Formula (a),
10 in which p is 0, n is 4 and R’ and R together are piperdin-1-yl.

A suspension of 5- (piperdin-l-yi)valeric acid hydrochlori'de (6.6 g,
30 mmol) in 100 mlL of THF was cooled in an ice ba.th and 100 mL'of 1N
. lithium bis (tr:.methyls:.lyl)am:.de in THF was added. The ice bath was
is removed and the result:.ng solution was stirred at room temperature for 1
hour. A mixture of methyl 2-methoxy-4-amino-5-chlorcbenzoate (2.15 g, 10
mmol) -and chlorotr:.methyls:.lane (2.5 mL, 20 mmol) in 25 mL of THF was
cooled in an ice bath and 20 mL of 1N lithium b:.s(tr:.methylsxlyl)amxde in
' THF was added. The solution containing the 5- p:Lperd:Ln -1-ylvaleric acid and
20 1N lithium bis (trimethylsilyl)amide was cooled in an ice bath and the -
mixture containing the methyl 2-methoxy-4-aznino;s-chlo'::obenzoate was added
over § minutes. The reaction mixture was removed from the ice bath and
_stirred at 50 to 55°C for 2 hours and then a solution of 25 mL of
concentrated hydrochloric acid in 175 mL of water was added. The mixture
25 was stirred at 50 to 55°C under a gentle stream of n:.trogen and then 120 mL
of ethyl acetate was added. The mixture was stirred in an 1ce bath for 1
hour giving a prec:.p:.tate. The precipitate was isolated by f:.ltrat:l.on and
washed with ethyl acetate. The precipitate was stirred in approx:.mately 40
mL of boiling :.sopropanol for 30 minutes and then for .1 hour in an ice
30 bath. The precipitate was isolated by filtration and washed w:.th
:.sopropanol. Dry:mg in a vacuum oven at between 55 and 60°C under a _
nitrogen gas bleed for ‘18 hours gave 1- - (4-amino-5- chloro 2- methoncyphenyl) -
S-piperidin-1- ylpentan-l one hydrochlor:.de (2 9qg, 8 mmol)

35
EXAMPLE 16
| The follow:.ng are representatlve pharma.ceut:.cal fomula.t:.ons '
conta:.n:.ng a compom;d of Formula I. I
40

ORAL FORMULATION
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conmpound of Formula Xl I: -[err] in which each Pis a protective group and
Rerr], Rerr] and Rlerr] are as defined in the Summary of the Invention,
depr ot ect i21g8@rRF t hen reacting with a conpound of the formula
NHR[err] Rl err]; or -27- (E)- for the preparation of a conpound of
Formula | in which Rlerr] is a group of.dzarnmula (a), reacting, in the
presence of a strong base, a conpound of Fornula Il(a): [err] in which
Rlerr] and Rlerr] is as defined in the Summary of the Invention, with a
conpound of ForhPR*9ASPFativer BQLULAORAPE PT84 jarratinn cerY3IRE: gr oup and
Rlerr], Rerr] and R err] are as defined in the Summary of the Invention;
or (F) optionaldoytpadukyloat#muﬁamrrpound of Fornmul aob-igoonagch Rlerr] is a
group of "Formul@ ¢pd 214 Whfdraks hydrogen with qogo,gg)ound of the fornul a

Rger r] 'n Sodium Hydroxide ) 18 mg
Flavoring

Water , : g.s. .to 100 mL

INTRAVENOUS FORMULATION
10 ' _ _
" A representative solution for intravenous administration contains:

Compound of Formula I . - | 10-100 mg

Dextrose Monohydrate o g.s to make isotonic
15 Citric Acid Monohydrate . 1.05 mg" |

Sodium Hydroxide o 0.18 mg

Wateér for Injection ' _ qQ.8. to 1.0 mL

TABLET FORMULATION
20
' A representative tablet form of a campound of Formula I may contain:

Compound of Formula I o 1%

Microcrystalline cellulose - 73 %
25 Stearic Acid’ - 25 %

c°11°1da1 ‘Silica . l;- . o 1 % o

. EXAMPLE 17
. 30 '+ THORACIC Es"omsus S-HT, nz'cgp'rpnf ASSAY

‘I‘he follow:.ng descr:bes an in vz.t:ro assay wh:.ch ut:.l:.zes rat :.solated
esophageal muscularis mucosae to 1dent1fy test.- compounds wh:.ch are
- S-HT, receptor lz.gande. _ .

- 35 . Thorac:.c esophagi are’ :.solated from male, Sprague Dawley rats and
placed :LI!. Tyrode's solut:.on._ The outer str:.ated muscle is removed to
reveal the' muscularis mucosae. ' Each mucosae is suspended vert:cally in a
10 mL tissue bath conta:.m.ng methyserg:.de (1 M), coca:.ne (30 uM), and

. 'cort:.costerone (30 uM) in Tyrode's solution ma:mtazned at 37°C and.

40 constantly aerated with a 95% 0, and 5% CO, gas mixture. .

' A ‘resting tension of 1 g is appl:.ed to each tlssue and thereafter 0 5
g is reappl:Led at 15 minute 1ntervals. A steady state contraction to
carbachol (3 pM) is produced and then t_he tissue is exposed to S5-HT in a
cumulative-concentration fashion, increasing in concentration until maximal

Th|s Sheet Has Been R
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which L is leaving group and Rerr] is (([err])alkyl, ((err])alkenyl,
-phenyl (Clerr])al kyl (wherein the phenyl is optronally substituted vmth one
to three s#b®Ciflients i ndependently selected from ((err])al kyl oxy,

met hyl enedi oxy, ethyl enedioxy or halo) or L- (CHerr])[err] R err] (wherein
z and Rlerr] are as defined in the Summasy- of the Invention) to give a
‘compound of Formula I in which Rerr] is a group of Fornula (b) wherein

"R err] is-not hydroge .opt i.anal 19,58, 50 und of

Formul a | ?‘h“\ﬁﬁ¥d?‘?’%1“%r {?’éé\; 85?) v ‘r J(%t renr)P i s hydrogen
with a conwmatﬁtlpﬂed@emﬂta HY &PFPRYT Wﬁl@ﬁeéﬁe%% &% @fo%p-1 -yl and
Rlerr] is mcolafar mhoosae] emshd err], -SJerr]NRlerr]Rerr] or -

CONR[err] R err]rﬁ%@ea@la[e%ale@@d BE&T Elecrgrate deddioeta Boi he ﬁﬁwy of
the L“"e“t&rﬁ; mﬁag'dx? £ 04 e 8f cHa AithA 'm@tm‘ehlﬂt%ﬁlexbés& gb5oup
of For nul Qf rr

| S -CH err err
£
- CH[ er r ] CHF & 8rr r fS5t &r 7T err errg err’]on ?

- CH er r] CHRs re]smempz{ é}“FT‘R[aé'FF ]mucefa% he 'ﬁﬁ?ﬁ‘% &l $XPoge 15t thd a
conpound opregenaellct the mesthicompdRndr. r | Compowndshuikich anferinpiepldy Wpé‘eqeng with
a conpoundréfaxhbeord arébhardctBrfidd abrs-wir| ahcdjtenr dgdntsL] eComppumdsk yhiar
phepyl (d ﬁmlugaé&gvkefa\rzeem B diRsBHQRY b S 200t draRabdel1 SaSE Id-Eed Wi th

one'to three substituents independently selected from halo, hydroxy,

(Cerr])al ﬁ?ﬁept?ﬁ[aé’r"'??‘}“élsw oxy, nitro, amino, am nocarbonyl, This is the
~ repl-acenment sheet -
Proceed:.ng as in Example 17 the following results were obtained for

the compounds of this invention:

15 . Compound Affinity Constant {(-1oq)
' ' A : 7.4 :
B 7.5
c 8.4
D - 'g.2
20 E 8.8
F 10.6
A: 1: (4-amino-5-chloro-2-methoxyphenyl) -5-' (piperidinyl-1-
. " yl)pentan-l-one hydrochlorlde :
25 B: 1-(4-amino-5- chloro 2 -methoxyphenyl) -5- (4-methy1p1per:.d1ny1 -1-
. yl)pentan-1-one hydrochlonde . S
C: = 1-(4-amino-5-chloro-2-methoxy- phenyl) -3- {2-
[(methylsulfonyl)am:.no] ethyl}p:.perd:.n 4-y1]propan -1- one
. - hydrochloride '
30 D:. 1-(4-amino-5- chloro 2- methoxy phenyl) -3- [1 (n—butyl)p:.perd:.n ~4-
- yl] propan- l-one hydrochlor:.de : _ :
E: ~1-(4-amino-5- chloro 2-methoxy phenyl) -3- {1- = S
' (3-(3,4- dlmethoxyphenyl)prop 1 -y1] p:.perd:l.n 4-y1}propan 1 one o
o .hydrochlonde <0 '
'_..'35 L F: 3- (4-methoxypheny1)prop 1-y1 namely 1- (4 amino-5- chloro 2 3- '

: 'ethylened:.oxyphenyl) -3-{1-[3-(4- me'thoxyphenyl) -
' ~'prop-1-yll] p:.perd:.n 4-y1}propan -1-one hydrochlor:.de

et Has Been Replaced
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- 28-- '(C[err]) al kyTamno, di ((err]) alkylam no, ('C[err]) al kanoyl am no
and 3, 4- net hyl enggishsstHak Betlh REpigeegompound of Formula |.in which Rerr] is

(derr]) a2“4<7§i3|00€<‘§/_ 0 mwm ])aI kyl oxy (wherein the phenyl is

optional |y SUbStIt in the Sunmary of the Invention); or (1)
optionally oxidizi of Fornuta | in which pis 0to give a
compound of Forrmula I in which pis 1 or (J)-optionally reducing a
compound of Formula I in which pis 1 to give a compound of Formula | in
which pis 0; or (K) optionally reacBfMFLEnt® correspondi ng non-salt form of
~a conpound of Formula I with a‘pharmaceutically acceptable inorganic or
. organic acid or base to give a phasroRrsETICCESdAY acceptable salt;. or (L).
optionally reactipg the correspondi ng acid addition salt or base addition

sal{ form of a*{cor;gwwﬁgf?es%{%& Pah  biv P mStldABE CadlBBRi by Alclinet ic

respectivel.y, Ive acl abgve | ast

step procaeduit Yé’yr BRI HEE TPB %Fﬂﬁlté’g ‘ilrugl ?E‘Eelﬁt{s ‘?“e F%‘f °F"\Fas\7nsll VI,
VIEL, | X esptying of| tesfaead [ip Fatifer STheomethod iothaf slesfrihed Ry @roppieman
R[err], Reerall., geeiodslyREEred] and Rerr] are as defined in their

Test. meal is prepared by slowly adding 20 g of cellulose gum

10 (Hercules Inc., Wilmington, Delaware) to 200 mL of cold distilled water
that is being mixed in a Waring blender at approximately 20,000 rpm.
Mixing continues until complete dispersicn and hydration of the cellulose
gum takes place (approximately 5 min). Three beef bouillon cubes are
dissolved in 100 mL of warm water and then blended into the cellulose

15 solution followed by 16 g of purified casein {(Sigma Chemical Co., St.

' Louis, MO), 8 g of powdered confectioners sugar, 8 g of cornstarch, and 1 g
of powdered charcoal. Each'ingredient.ia added slowly and mixed thoroughly
resulting in approximately‘325 mL of a dark gray to black, homogenous_
'paste. The meal is then refrigerated cvernight during which time trapped

20 air escapes. Prior to the assay the meal is removed from the refrigerator.
and allowed to warm to room temperature. :

Mature (170 to 204 g) male Sprague Dawley rats are deprived of food
for 24 hours with water ad libitum. On the morning of the study each
animal is weighed and randomly assigned to treatment groups consisting of

25 - ten animals per group. Each rat receives either vehicle, test compound or
the reference standard metoclopramide by intraperitoneal injection. At 0.5
"hours post injectioﬁ_B.O mL'of_test,meal-is orally administered to each rat
with a 5.0 mL disposable syringe: Five test meal samples are weighed on an
analytzcal balance and these we1ghts are averaged to find a mean test meal
30 weight. At 1.5 hours post 1n3ect1on each rat is sacrificed by carbon
dioxide asphyxiation and the stomach is removed by openxng the abdomen and
carefully clamping and cutt;ng the esophagus ‘just below the pylorlc
sphlncter. Taking care not to losé any of the its contents,- each ‘stomach
“is placed on a small, pre-weighed ‘and correspondlngly labeled 7 mL weigh
- 35 ~ boat and 1mmed1ate1y welghed on an analyt1ca1 balance. Each stomach is '
therd cut open along the lesser. curvature, rinsed with tap water, gently
blotted dry to remove excess moisture and weighed. The amount  of test meal
remaining in the stomach is reﬁresented by the difference between the
weight of the full stomach and the weight of the stomach empty._ The
40 - dlfference between the amount of test meal remaining and. the mean test meal
weight represents the quantity of test meal that emptzes durlng the 1 S
hour, post injection period. o '
' Responses are represented as grams of meal emptied or percent change

. from control. Means and standard deviations of the test groups are '

45 compared to those of the reference groups. Significance is determined via



br oadest definitions set forth in the Summary of the Invention, with the
Il

.processes applying particularly we to the presently preferred
enmbodi mentxy7eExedpl es: EXAMPLE 1 3- [1-

(tert-Butoxycarbonyl) pi peridin-4-yl]propionic aci d The followng is the
preparation of a protected derivative ofsa corrpound of Formula I'l in which
Rlerr]. is a group of .Fornula (b) wherein qis 2. Step (a)

4- Hydr oxymet hyl.pi peridine (27.0 g, 262 mmol) and di-tert-butyl di carbonate
(51.2 g, 28&Enmhbls tnksss (SosobuicdlidssPRirYigD0TMIPabnPCRBPNO 1% on was
stirred 12 ddguis2)at room tenperature. The m xture was .concentrated in vacuo
and the residue, was di ssol ved in-ether. The ether solution was washed with

vater and then widlohiis lang,ﬁlﬁkgdlaovgamps%yr@fsuusaasvem&x@n@&atIon of
A8

t he solvents gave re ol The oi |l residue was

di ssbl ved dret’fegw'fed’i he ‘i"fﬁ?fs 8“’%’0‘1“‘{’. on was cooled to O[err]C

p- Tol uenesul fonyl chloride (47.5 g, 250 nmol) was then added to the
solution and the m xture was stored aEXPBErJSC for 12 hours. The m xture
was poured into water and extracted into ethyl acetate. The ethyl

ANXTOLYTIC BEHAVIOR ASSAY
10 ‘

The following describes an in vivo method for determining anxiolytic
activity by measuring the extent the drug affects the natural anxiety of
mice when exposed to a novel, brightly lighted environment. '

Naive male C5BI/6J mice, 18-20 g, are kept in groups of 10 mice in
is . quarters controlled for sound, temperature and hum:.d:.ty. Food and water

' are available ad libitum. The mice are kept on a 12 ‘hour light and 12 hour
dark cycle, with lights on at 6:00 a.m. and off "at 6: 00 p.m. All
experiments bégin at least 7 days after arrival on s:Lte ' .

The automated apparatus for detecting changes in exploration is’

20 obtained from Omni-Tech Electronics Columbus Ohioc and is similar to that of
Craiwley and Goodwin (1980), as described in Kilfoil et al., cited
previously. Briefly, the chamber consists of a plexiglass box (44 x 21 x
21 cm), divided into two chambers by a black p'lexi_glass' partition. The
partition dividing the two chambers contains a 13 x 5_'cm opening through

25 which the mouse can easily pass. The dark chamber has clear sides and a

'white floor. A fluorescent tube l:.ght (40 watt) placed above ‘the chambers
prov:Ldes the only :.llum:LnatJ.on. The D:.glsca.n Animal’ Activ:.ty Monitor
System RXYZCM16 (Omni- Tech Electron:.cs) records the exploratory activity of
the mice within the test chambers.

30 ' Prxor to commencement of the study the mice. are given' 60 min to
accl:Lmat:.ze to the laboratory envaronment. After a mouse receives an |
1ntraper1tonea1 (i.p.) injection of either test compound or vehicle it is
returned to its home cage for a 15 min post- treatment per:.od . The mouse ‘is
then placed in the center of the light chamber and mo_nitored for 10

35 minutes. ' - .

Anx:.olys:.s is seen as. a genera.l increase in exploratory act:thy in
the l:.ghted area. An increase in exploratory activ:.ty is reflected by . .
increased latency (the time for’ the mouse to move to the dark chamber when -

'_fz.rst placed in the center of the lxghted area) . :.ncrease in’ shuttle o

40 - activity, increased or unaltered locomotor act:.v:.ty (number of gr:.d llnes :
'crossed) and decreased time. spent in the dark compartment. .

hls Sheet H
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acetate extract was washed with 5% HCl, with water, and then W th bri ne.
-29- The ethyl acetate was then dried over sodi un‘ssubéta{aesaé}dRé

evapor at ez78@r§Bt al | i zati on from et hyl acetate-hex

(tert-butoxycarbonyl) - 4-[(p-tol uenesul fonyl oxy) HEMI E gﬂ ml ne (50 g,

136 mol ), mp. 71-72[err]C Step (b) Dsgthyl nalo

was added to a solution of sodi um et hoxi de (4.42 g, 65 mmuol) |n et hanol (75

m). 1- (tert-Butoxycarbonyl) - [Egghqt ol uenesul f onyl oxy). net hyl ] '

pi peridine (25 g, 68 muol), prepared L% Hample. 1, Step (a), was added

and the mxture was heated at ref lux for 4 hours. The mixture was cool ed

“and .partitioned between ethyl agetsimmaandxvetenssfhe et hyl acetate |ayer

vvazI separ at tedd vvgshe](cj W th vvatfer and then brine, dried over sodiumsulfate,

and evaporate urjfication of. the residue by sjlj ' :

(255@ et Eyl ac e?léﬁ gohlegzvé.ﬁg c?e&grébes an in vivo prgcedure Cf%rgc?étegmfxﬁ%t ogr aphy

1- (t ert - bamedigERRioBga )tha FYRPHORg Gévm%arflﬁbﬂ’gﬁ"féﬁﬁ? Liﬂdﬁé};’r"cﬁ REPTPEG° 45

ol ) as lan merburiBgeghe( extent the drug affects the anxiety that occurs in mice .
after chronically treating with an addictive substance and then abruptly
ceasing the treatments.

10 Naive male BKW mice (25-30 g) are caged in groups of ten in quarters
" controlled for sound, témperature and humidity. Food and water are "’ '
available ad libitum. The mice are kept on a 12 hour light cycle and 12 _
_ hour dark cycle, with lights on at 6:00 a.m. and off at 6:00 p.m. All
experiments beg:.n at least 7 days after arrival on site.

15 ~ Levels of anxiety are determined by the two- compartment exploratory
model of Crawley and Goodwin (see Example 19). Anxiolysis is seen’ a_s a
general increase in eiq)loratory actiirity in the lighted area. An increase
1n exploratory act:.v:Lty is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the center of the

20 lighted area), 1ncreased or unaltered locomotor act1v1ty (number of grid
lines crossed) . increased number of rears and decreased time spent in the
dark compartment .

Increased exploratory activity in the 11ghted area is 1nduced by

treating the mice for 14 days with ethanol (8.0 ¥ w/v in drinking water), -

25 nicotine (0.1 mg/kg, i.p., twice daily) or cocaine (1.0 mg/kg, i.p., twice
daily). Anxiolysis ie assessed i, 3, 7 and.14 days after commencement of
the drug regime. The treatment is abruptly ceased and exploratory act:.v:.ty
.J.n the l:.ghted area is deternuned 8, 24 and 48 hours thereafter. Velucle
or test compounds are administered ‘during the withdrawal phase by :

30 :|.ntraper1toneal injection. Responses are represented as inhibition of the
decrease in anxiolytic beha.v:.or after the ethanol cocaine or’ n:.cotlne
treatment is ceased.

EXAMPLE 21
: coem_nvz. ENHANCEMENT ASSAY

_ The followxng descrxbes a model to determ:.ne the cogn:.t:.ve enhanclng
act1v1ty by measuring the extent the ‘test compound could allev:.ate the
40 cognitive def:.c:l.t :.nduced by atrop:.ne (30 mg/kg, i.p.) us:.ng the Morr:.s :
' Water Maze. o : : :
Sprague Dawley rats (240 260 .g) were kept in the laboratory the ‘night
prlor to testing, and remaxned there throughout the exper:.ment. 'rhe Mozrris
Water Maze consists of a circular pool made from black plexiglass (122 cm _
45 diameter, .46 cm in height, with a 15 cm rim), filled with opaque water to a



1-(tert-Butoxycarbonyl)-4.-[2, 2-di (et hoxycarbonyl)ethyl]piperidine (12.2 g,
.34 mmol ), prepared as in Exanple 1, Step (b), and potassi um hydroxide (4.2
g, 75 mol278&1%F conbi ned in ethanol (10 m.), THF (20 ni), and water (50
m.) and the m xture was heated-at ref lux for 3 hours. The m xture was
cool ed and washed with ether, acidified-g#th sulfuric acid, and extracted
into ether. The ether was dr| ed over sodium sul fate and evapor at ed.
Crystal lization of _the residue fromether gave 1- é\;ﬁert but oxycar bonyl ) -4-
[ 2, 2- di (caeheks st By IFpi fehiader PLatipry congipring) ohuhlerk plexHEapadasn an
oi | bath wda¢&b[leRrdnCbehty [thevmirfecopfotheC@heer.] Thapodl (wagpiiosidedtioky 10
m nutes). £bhe quadrahies, \afmbiteal Ay asfraspaiditlysd abrtiz,akoth,Jaxd: 3nd [wkst.
g E ert- : tenﬂ ]qucaimm hidPESdatled -4 ¥hd RQPH &%h&;&ﬁ: Jatolit 224 cm2B8r ke SIaap
X
gsfn no- anﬁ'fts °§gmr?§ ﬁl\ﬁr Sg wereoéelrl%ﬁx a\’b°IF tmé r°°m L Phe ?repars%?l on of a

L corrpound SeRor AUTh FRETE Feaffah thE SR Barh oFF 8 R dataibpEy

obtained was examined to determ;ne the time in seconds the rats toock to
~find the platform (escape latency). Test trials were initiated by placing'
a rat into one of the four quadrants, facing the wall. Testing consisted
10 of a block of six trials (starting first in the north quadrant, then east,
south, west, north, and finally east) on each of two consecutive days.
During each trial the rat was allowed 90 seconds to find the platform.
When the rat successfully found the platform, it was given 30 seconds to
"study" the spatial cues. When the rat failed to f£ind the platform.within
is 90 seconds, it was given a score of 90 seconds, and placed on the platform
.for 30 seconds.
The following groups of 8 rats each were used: 1) vehicle- treated
controls; 2) atropine treated- controls, 3) atropzne plus test drug Thus
" the studies were designed to determine whether the test drug could
20 '. alleviate_the cognitive deficit induced by atropine (30 mg/kg, i.p.).
~ Statistical tests were applied to test for heterogeneity of the learning
curves, and separation of the learning curves. ' : '

Proceeding as in Example 21, compounds of thzs 1nvent10n were
25 determined to possess cognltlon enhanc1ng propertles. For example, 1-
(4-amino-5-chloro-2- methoxyphenyl) -5- (p1per1d1ny1 1-yl)pentan-1-one
hydrochlor:de -and 1-(4- amlno 5- chloro 2~methoxyphenyl) -5-(4--
'methylpxperzdrnyl -1- yl)pentan 1-one hydrochlorxde
were effectlve after i.p. admxnxstratxon (10ng/Kg -1 mg/Kg) in thls study.
30 S
' 'mmﬂins 22 .

TOXICITY

35 _ Rats were administeredloral'doses of 5, 15 and 50 mg/Kg/day of 1-
' (4-amino-5-chloro-é—methoxyphenyl) -5-(piperidinyl-1-yl)pentan-1-one
' hydrochloride for one month. No treatment related pathalogxcal changes
were present at any of the doses gzven.

40 ' While the present 1nxent1on has been descrzbed thh respect to
'specxflc embodiments thereof, it will be understood by those skilled in the
art that various changes ‘may’ be made and equxvalents may be substituted
without departing from the true sp1r1t and scope of the invention.. All
such modifications are intended to be w1th1n the scope of the claxms

45 " appended hereto. '
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4Amno5ch|oro 2- th _|d(1019, 50 mml)was di ssolved in
 DVE (50 nL). Carb®h f?d@)g 55 mol ) was added to the

sol uti on gndotbe m ed for 15 .mnutes. Triethylamne (7 niL,
5.1 g, 50 nmmol) and droxyl am ne hydrochloride (6.3 g, 65
mol ) were added and the mxture was stiggred for 12 hours. The m xture was
then diluted wwth water and extracted into ethyl acetate. The ethyl acetate
extract was washed with 5% HC, with water, and then with brine. The
extract wes aiarsd over sodium sulfate and then evaporat ed. Crystal l'i zation
fromethyl acetate gave N-nethoxy-N nethyl-4-am no-5-

chl or o- 2- met hoxybenzatd @eudd Qe Irorthbrdm®@l ), mp. 134-135[err]C. EXAMPLE 3
“1- (4- Ani no- 5- chi or o- 2- net hoxyphenyl )-- 3-( 1- pi peri di n- 4- yl ) propan-1-one The.
following is the preparation of a conpound of Formula I in which Rierr] is
chl &ro, Rlerr] is nethoxy, Rlerr] is a-groug of Formula (b) in which pis
"0, gis 2, and Rlerr] is hydrogen. g8 ep (a)
(tert-Butoxycarbonyl) pi peridi n-'4-yl ] pYepi Qf
prepared as.in Exanple 1, was dissol vg
and this solution was added to a -#®8fer

2
10 . Co . R

iclcid (4.6 g, 18 mmol ),
HVPA (10 ni) and THF (10 n1_)
Fo. ution of lithium -

in which -
15 R' is halo; :

' R’ is hydrogen or (C,.)alkyloxy and R is (CH) alkyloxy or phenyl (Cra) alkyloxy
(wherein the phenyl is opt:.ona.lly subst:.tuted with one to three
substituents independently selected from halo, hydro:__cy, (Ciyalkyl,

(C..) alkyloxy, nitro, amino'_, aminocarbonyl, (C,,)alkylamino,

20 di (C,,) alkylamino, (CH') alkanoylamino and 3,4-methylenedioxy) or R* and.R?
together are methylenedioxy or ethylenedioxy; and ' '
R* is a group of Formula (a) or (b) '

2s | s ¢ C - At
. S ) ./(.c“t)jn . Do ?C“;)‘ ' | : g |

30 . in which
n is 3, 4 or 5;
pis 0 or 1;
.qis 1 oxr 2; : : .
R® and RS are each (Cu) a.lkyl or together form - (CHQ). ' _-(CHg)s P
35 - (CH,) 0 (CH,), or CHR'CH,CR’R“CI-IR“CH,- in which R® and RY are each hydrogen
or together" are - (ai,) - in which ¢t~ is 1, 2 or 3, R’ is hydrogen, hydroxy
{C,s)alkyl, (c,,) alkenyl or (Cy) alkyloxy and RV is hydrogen, (CLg) alkyl or
{Cyq) alkenyl or phenyl, thienyl, pyrrol’yl or furyl (opt:.onally subst:.tuted
. . with one to two subst:.tuents 1ndependent1y selected from (CH) alkyl,
40 (CL) alkyloxy, tr1f1uoromethy1 and halo) or - (CH,),R? in wh:.ch xis 0, 1, 2
' or 3 and R? is hydroxy, (C.) a.lkyloxy, -C(O)NR"R“ -N'R"C (O) R, - -NR"C (0) ORY,
) -so,nm"n“ -NR"so,R“ -NRUSONRMRY or.: NRPC (0) NRYR! in which' R" R* and RY
are :Lndependently hydrogen, (C) allcyl tr:.fluoromethyl or aryl and
R’ is hydrogen, (C,,,)alkyl or (C,¢) alkenyl or phenyl(C,,) alkyl (wherein the

* c L M § *




dllsbpropyl -am de § enR&p@cﬁﬂJture was war nmed to O[err]C, stirred for

. 30 *mi nutes, and { 40[err]C '
Ne Met hoxyzwﬁﬁeﬁ‘ﬁyl E oro- 2- met hoxybenzam de (4.9 g, 20 nmol),
prepared as in Exa I ssol ved in HWA (10 nL) and THF (10 ni) and

this solution was added to the m xt ure..sghe mi xture was ‘al lowed to warmto
O[err]C over 1 hour, then diluted with water, washed with ether, acidified
wi th hydrochl oric acid, and extracted into nmethylene chloride. The -

met hy| enePlefdr i 8coRBiCRALY GRRStaBHfEENYIE: BRE itA THCRoSTI IR Fesi due was
heat ed i nimdepententivh sebect40[Bom] C.f)elkB@xwi metbylenpdiond. x ethveprdiorpotred,
partiti ongghdiebpeecprerinaml at Dyls 8t at4ha EMeiLhbyderaned abevd Ayed thas

separ at ed??g%%gsgu afﬁ 5a@c§§ 18 %ﬁrgoxllanv tmm b BRa bk BLO¥LT

sodi um su ora I fi'cation by SI I ca gel chromatography
(40% et hyf‘s‘ﬁ't?&tsa’t:‘% ’Tﬁ?fane) gave 1- (4- ami no- 5- chl or o- 2- met hoxyphenyl ) -

-31- 3- [1 (tert-butoxycarbonyl) pi peridin-4-yl]-propan-1-one (1.5 g, 3. 8
mol ), mp. 1332- 134[’Imero]:cﬁpo@hdapf(¢j)a1m 1 which has the following formula

. (Formula I({a)):
10
I/(o)r
CeugTa Y

15

in which
nis 3, 4 or 5;
p is 0 or 1;
20 R!' is halo;
R® is (C.,)alkyloxy; and :
R® and R® are each (C_jalkyl or together form - (CH,),-.,. -(CHg)s .
- (CH,) ;0 (CH,) ,- or -CHR'CH,CR’RCHR''CH,- in which R® and R" are each hydrogen .
or together are -(CH,),- in which t is 1, 2 or 3, R’ is hYdrogen; hydroxy,
25 {(C,g) alkyl, ((‘«) alkenyl or (Cii)alkyloxy, and R‘° is hydrogen,' (Cl,s)alkyl or
{Css) a.lkenyl or phenyl thienyl, pyrrolyl or furyl (opt:.onally substituted
 with one to two. subst:.tuents :Lndependently selected from (CH) alkyl
.' (C) alkyloxy ‘trifluoromethyl and halo) or -(CH,), R" :|.n wh:l.ch x is 0,1, 2
‘or 3 and R? is hydroxy, (C.J)alkyloxy, -C(O)NRURM, -NRUC(O)R¥, -NR®C(O)ORM,
30 -SONRPR", -NRPSOR", -m"so,m“n" or.-NR°C(0)NR“R" in wh:.ch R" R and RY
' -are :mdependently hydrogen, (Cre) alkyl or tr:.fluoromethyl and the
pharmaceut:cally acceptable salts, 1nd1v:.dua1 J.somers, and m:.xtures of
igomers thereof : C '

35 o .3. The compound of Cla.:un 2 in wh:.ch p is 0 and R’ and RS together
form cm'cmcn’n“'crm“cx,- : : -

4. The-_- compound'of -Claim 3 in which n is 4__.__;

4'0 ' S. . The compound of Cla:l.m 4 in wh;ch R! is chloro, _ R’ is methoxy a.nd o
each R*, R and R“ is hydrogen. '

6. The compound of Claim 5 in which R® is hydrogen, ‘namely 1-
(4 -amino-5-chloro-2-methoxyphenyl) -5- (piperidinyl-1-yl)pentan-1-one and the

) 0 O



1- '("4- Ani no- 5- chl oro-2-met hoxyphenyl ) -3- [1- (tert-butoxycarbonyl) -
pi peri di n-4-yl ] prop

chlori de 60y oM AEMRURLRIN®.S: 5705 o5 s ataea o e oot e Fon.

_After -30 minutes the+sokutton®wes Washed wi th aqueous ammoni um hydr oxi de,
and dried over sodium sulfate. Evaporatigon of the solvents gave

1- (4-am no- 5-chl or o- 2- rrethoxyphenyl) 3-(piperidin-4-yl)- propan l-one (1.1

g, 3.8 mol), mp. 138-140[err]C. EXAVPLE 4 1-

( 4- Ani no-PHAERRERUSE 02 et AeRAPE Fplts Fhepeefer i din- 1- vy )pent an- 1-one The

following is the preparation of a conpound of Forrmula | in which Rerr] is

chl or o,

Nis 4, R.iSeloxydAbhy)es! fpipbei Rhgiid- amgéﬁdaﬁtlafne WRembriad-yl . Step (a)

N-
(17

conbi ned in ettyl enBe FRPRBPE F

Rl err]7is neichesypoundtbiRceain 6 shichyisup (afaiihe-Feahiote (a) wherein

- 2-chl or o- 5-net hoxyani line (10.0 g, 50 mmol), al um num chl ori de
100 nmmol ), and 5-chl oro%ent ano¥ hl origfe (11,7

1ot0 LR SRR AF

mm)were

F’%l’w&g‘m% Fred at

room t enpér-anine Sackloyadermesherymeny ¥los - 14 MbYlpltner#ﬁlﬂrtheY%mnFﬁeﬁ pefir ed
ont 0 crusmadthe @hanthaaxt il le thddepoatliet Byleneheldodic i de. The net hyl ene
chl-ori de extract was washed wi t‘h water and then dried. The

10

15

20

25

30

3s

40

9. The compound of Claim 8 which is 1-(4-amino-5- chloro-
2-methoxypheny1) -5- (4-methylpiperidinyl-1-yl)pentan-1i-one hydrochloride.

10. The compound of Cla:.m 1 whmch has tlie following formula
(Formula I(b)):

<o),

' 0 l”k
R :
ey,
H,N RS

in which _'

. pis 0 or 1;

g is 1 or 2;
R' is halo;

R is hydrogen or (CH) a.lkyloxy and R is (CH) alkyloxy or FL2 ‘and R together
are methylened:.oxy or ethylenedzoxy, a.nd

‘R .is hydrogen, (C.s) alkyl, (Cyg) alkenyl or phenyl (C,) alkyl (wherein the.
" phenyl is opt::.onally subst:ztuted ‘with one to three substituents

independently selected from (CH) alkyloxy, methylenedioxy, ethylenedxoxy or
halo) or - (CH;),R? in which z is 2 or 3 and R%2'ig hydroxy, " {Ci4) alkyloxy,
-C(O)NRVR™, -NR"C(O)RY, -m“-’c (0) on“ -so,m"n" -NRPSO,RY, -m"so,m“n" or
-NR¥C (Oi NRM“RS in which R®, R“ and R are independently hydrogen,

_ (CH) alkyl, tr:.fluoromethyl or aryl and the phamaceutlca.lly a.cceptable

salts, individual 1somers, and uu.xtures of isomers thereof
11. - The compou'nd of Claim 10 in -which g is 2.

12. . The compound of c1a.:|.m 11 in which R1 is chloro, R is hydrogen
and R is- methoxy .

1|s Sheéet Has Been Replac
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" sol vent was evaporated in vacuo. Crystallization of the residue from ethyl

acet at e/ hexane gave mnn chI or o- 2- hydr oxyphenyl ) -
5+ chl or opewmamFe- one! mlm“mn,m mp. 126-128[err] C. Proceedi ng
_as in Exanple 4, Step Lbut replsaci ng 1 5-di chl oro-. pentan-1-one with
*4-chlorobutyryl chl or| de gave 1-(4- acetsxl am no- 5- chl or o-

_2- hydr oxyphenyl ) - 4- chl or obut an- 1-one, mp. 103-106[err]C, Pr oceedi ng as in
Exanpl e 4, Step (a), but replacing-1,5-dichloro- pentan-1- one W th

1, 5- di bronopentan- 1The eccanolurid- aﬁellyhmzli’chtlomechal et idadaR| LF rfebukdih
N—acetyl gamgryoim(.ﬁam&gxmryrum;et@awgnenyn 3- [1- (n-butyl)piperdin-4-

1-(4-acet S 25 foyaVis) A t t b
1- (4- Acet *%ﬂ! Egng 13)hf?orgrﬁf)i Eﬁ%ggroxygﬁ?r?ﬁi%p leE:h orogeﬁlgﬁ ?{%ﬁ%§(ip0(7 23

3.5 nmol ), potassium carbonate and; i odonet hane (0. 62
nL, 510. 0 nmol ) her e TR AR A rﬁétaﬁ?llz"ef’h’sﬂh k%t’orfé T”?’G‘%ﬁ) q‘iﬁﬁ"&l rred at
232 refl uathoeypphentylf € -flor (2t bhtyl) 9irdBlint énylterorphel rAngt hydrogakoride.

' partltloned bet ween ethyl acetate and water. The ethyl acetate |ayer was

separ at ed, 15. The compound of Claim 12 in which p is 0 and R’ is
) 2- [ (methylsulfonyl)amino]ethyl, nemely 1-(4-amino-5-chloro-2-
10 methoxyphenyl) -3-{2- [ (methylsulfonyl)amino] ethyl }p:.perdln 4-y1]propan l-one
and the pharmaceutically ‘acceptable salts thereof.

l6. The compound of Claim 15 which is 1- (4-amino-S-chloro-
. 2-methoxy-phenyl) -3-{2- [ (methylsulfonyl) am:Lno] ethyl}p:.perd:.n 4-yllpropan-1-
15 one hydrochlor:.de ’ .

i7. The compound of Claim 12 in which p is 0 and R’ is
3-(3,4- dlmethoxyphenyl)prop -1-yl, namely 1-(4- amz.no S-chloro-2-
methoxyphenyl) -3- {1-[3-(3,4- dzmethoxyphenyl)prop -1-yllpiperdin-4- yl}propa.n-
20 " 1-one and the pharmaceut:lcally acceptable salts thereof :

18. The compound of Claim 17 which is 1- (4- amino 5-chloro-2-
" methoxy-phenyl) -3-{1-[3-(3,4- dzmethoxyphenyl)prop -1- yl]p:.perd:.n -4-
* yl}propan-1-one hydrochloride.
25 l :
19 . The compound of Cla:.m 11 in wh:.ch Rl :.s chloro and R2 and R3 )
together are ethylened:.oxy ’ g '

o 20.  The compound of Cla:.m 19 in which p is 0 and R7 is .
30 3- (4-methoxypheny1)prop 1-y1 ‘namely 1- (4- -amino-5- chloro 2,3- ethylenedloxy-
phenyl) -3-{1-[3- (4- -methoxyphenyl) prop-1- -yl] p:LperdJ.n-4 yl}propan 1 -one and
the pharmaceutzcally acceptable salts thereof . :

21. The compound of c1a:.m 20 wh:Lch is 3 (4-methoxypheny1)prop -1-yl, -
35 namely 1- (4-amino-5-chloro- 2 3- ethylened:.oxyphenyl) -
3-{1-13- (4- methoxyphenyl) -prOp 1-y1]p:.perd:|.n 4-y1}propa.n 1 -one
hydrochlor:.de :

o g | '22.' The compound of Cla:uu 1 wh:Lch has the follom.ng formula.
40 (Formula I({c)): ' ' '
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washed in bri ne drred—eafep-som_umsglfate and then evaporated to | eave a

. 'solNi d residue. n_of the residue .fromethyl acetate-hexanes
gave 1- (42 emrsst- yFam mnﬂmi@ hoxyphenyl) 5-chl or o- pent an- 1- one
(0 720 g, 2.37 mol r]C Proceeding as in Exanple 4, Step
*(b); but replacing 1-(4-acetyl am no- -62-.

5-chl or o- 2- hydr oxyphenyl ) - 5- chl oropent an- 1-one with 1-(4-acetyl am no- 5-

chl or o- 2- hydr oxyphenyl ) - 4- chl or obut an- 1- one, gave

1- (4- acet yl am no- 5- chl or o- 2- met hoxyphenyl ) - 4e chl or obut an- 1-one as an oil .
Proceeding as in Exanple 4, Step (RQh, but rgplacing iodonmethane with’

4- met hoxybenzyl chil ori de, gave 1-[4-acgtyl aaf norS- chl or o- .

2- (4- met hoxyhbengyl oxy) - phenyl ] - 5- chl orjqpefjt an- 1-one, m-p. 147-149[err] C

Pr oceedl ng as I n. Exanple 4, Step |(In #&pl aci ng i odonet hane with .

3, 42 di et fiox b‘éaﬂ‘?yl chl oride, gave 1-[4-acetyl am no-5-chl oro-

2- (3, 4- dlﬁ’ePHo@Abéhzwhemﬂmenyl] 5- chl Mbi;ent an- 1 one, mp. 1l47[err]C.

Pr oceedi nguitsrelin theappdrey14is Step (b), but replacing i odongt hane with

3, 5- di net Qpeam 7Y lsChbQltlb8a Wiy Oné- & tREES WuBBL lQeRed hh&l{[ﬁndently

2-(3,5-d | | ]
13(5 137] ;;T%eé%xéré}%mzﬁl 1%XVQ§FS’J}%Q§( H‘p%mygm?g}aq?%gb but . repl acll R
i.o#®net haﬁ%lwcf‘ﬁb%‘y?: df Fﬁb‘k’fﬂ‘éﬁ%'yldél‘ﬁlo)rar]ﬂﬂ;‘l%{ﬁd‘°' (Ci4) alkancylamino™and

1- (4- acet 9} evvienbyXenefiimyds 2ardly dr oxyphenyl ) - - 5- chl oropent an-1-one with
1-(4- acetu4aa1mqnsmbkmnnuamﬂad&oxyﬂhmmyI) ' . :

o (0)’ o (9), |
15 R"'\T/R' _ o T,n’
\ . (8) or - /[:::j (b)
/(c“z)u ) B ?c“:). |
20 . in which

n is 3, 4 or S5;
- p is 0 or 1;
q is 1 or 2; .
R’ and RS are each (C.)alkyl or together ‘form - (CHy) ¢-, - (CHy) -,
25 . - (CH,) ,0(CH,) ,~ or CHR‘CI—IQCR’R"’CI{R“C!-IQ- in which R' and R! are each hydrogen
: " or together are - (CH,),- 1n which tis1, 2 or 3, ¥ is hydrogen, hydroxy
(Cig)alkyl, (Cig)alkenyl or (C,..) alkyloxy and R" is hydrogen, (Cig)alkyl or
(Cag) alkenyl or phenyl, thienyl, pyrrolyl or furyl (opt:.onally subst:.tuted
with one to two substituents 1ndependent1y selected from (C,.,)alkyl,
30 (C,4) alkyloxy, trifluoromethyl and halo) or - (CH;) R? in which x is 0, 1, 2-
-or 3 and R® ig hydroxy, (C.J) alky],oxy, -C(O)NRPR", -NRYC(O)RY, -NR"C(O).OR“
-SONRPR¥, -NRPSORY, -NRUSONRRY. or -NRUC(O)NR“R® in which R®, R and RY.
are independently hydrogen, (CH) alkyl or tr:.fluoromethyl and
R’ is hydrogen, (Ci)alkyl or. (C_u) alkenyl or phenyl (Cidalkyl (where:.n the
35 phenyl is optionally subst:u:uted w:.th one to three subst:.tuents . )
' 1ndependent1y selected from (CH) alkyloxy methyleued:.oxy ethylened:Loxy or
halo) or - (CH,)RZ in which z is_ 2 or 3 and RZ ig as defined above, and the
pharmaceut:.cally a.cceptable sa.lts, individual 1.somers, and mixtures of
_ isomers thereof. : . N
40 L : Lot .
B 23. A compound of. Cla.:.m 22 'in which R’ is opt:.ona.lly subst:.tuted
phenyl(cu) alkyloxy and R'is a group of Formula (a).
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5- br dno- pent an- 1- one, gave 4 acet'yl am no- 5- bro |

. 2- (8, 5- di net hoxyben mlla“' wuumbrom)pent an- 1 one. Proceeding as in
Exanpl e 427ftcepr(b)! odonet hane with

3 .

a

, 4- met hyl enedi oxybenzy chl or' de gave 1l-[4-acetyl am no-5-chl oro-

2- (3, 4- net hyl enedi oxybenzyl oxy) phenyl ] - 5: chI oropent an- 1-one, mp. 132-
134[err] C. Proceeding as in Exanple 4, Sﬂep (b), but replacing i odonet hane
wi th 2-(4-nmet hoxyphenyl)-1-i odoet hane, gave 1-{4-acetyl am no-5-chl oro-

2-(2-(4- et hoxyphen}xetm»thbhenyia)mtSnmxolwb;mmzatand Rinengerhgx form

108- 110[ et ¢defen fR0@8M0RAd. as in Exanple 4, Step (b), but replaci ng
| odonet hane with 2-(3, 4- d| nmet hoxyphenyl ) - 1 | odoet hane, gave

1- {4-acetyl am no- 5- chl or o-
2-[ 2- (3, 4- di methoxy FhEPRLTbLY| Py P4 -1 ¥Rt Bpthtan- 1- one. Step (c)
- 1- (8- Acet yl anmi no- 5- chl or o- 2- net hoxyphenyl ) - 5- chl or opent an-1-one (.0.72 g,

2.26 nmmol ), sodsum nockugeuid oEScrpimd2d imwhich ahdspogrdpnalilyesysbritnga 20

nol ) wer gn&RARENEt Mank 8403 d1la) o201, bRErdHmiidir®) Was heated to 80[err]C
for 4.5 h%tljrs Vﬁaterﬂy\?\gs taﬁen added toforma precipitate. Filtration gave

1- (4- acetyl am rnio- 5- chl or o- 2- met hoxyphenyl ) - 5-(pi per| di n-1-yl)pentan-1-one
(08g 2.18 nfidi ), Anfypoyad PS[ €hFimc26 in which g is 2. |
(14 Acet yl am no- 5- chl or o- 2- net hoxyphenyl ) - :
28. A pharmaceutical composition compriging a therapeutlcally

effectlve amount of a compound of Claims 1-27.

28. A method for treating a condition which can be ameliorated by a
15 drug which interacts with 5-HT, receptors in an animal in need of such
treatment, which method comprises admihietering to e_uch_ an animal a
therapeutically effective amount of a compound of Claims 1-27.

30. - The method of Claim 29 in which the condition is chosen from a
20 CNS dlsorder, a gastrointestinal d:.sorder, a cardlovascular disorder, and a
ur1nary tract d:.sorder

31. A prbcess for the preparation of e. conl:.iound of Formula I:
25
30
. in which _
35 R! is halo;

'R? is hydrogen or (C,,)alkyloxy and B 15 (C,.) alkyloxy or phenyl (C) a.lkyloxy
' (wherein the phenyl is optlonally substz.tuted with one to three
substituents :.ndependently selected from halo, hydroxy, (Cis) _alkyl,
' (CH) alkyloxy, nitro, amino, am:.nocarbonyl (Cia) a.lkylam:.no, _
40 di (C.4) alkylamino, (C.,) alkanoylam:.no and 3,4- methylened:.oxy) ‘or R? and r
' together are methylened:.oxy or ethylened:.oxy and
R* is a group of Formula (a) or (b) : o

"sﬁi'fe? ﬁiilﬁei'ilfeﬁl




5- (@i peridin-1- ent an- 1-one was di ssolved in 2N hydrochl oric acid
-3%8 (25 m) and umnl ’mmml/ﬂm tirred for 30 minutes. The sol ution was
cool ed i n2zrsoi-€e cipitate. The precipitate was coll ected
by filtration and wasfied"wi ¥ h Yat'er . Drying in a vacuumoven at 70[err]C
gave 1- (4-am no-5-chl.oro-2-nethoxyphengk) -5- (piperidin-1-yl)pentan-1-one
hydrochloride (0.65 g, 2 mmt), mp. 220-221[err]C Proceeding as in
-Exanpl e 4, Step (c), but replacing 1-(4-acetylam no-
‘5-chl or o- 2- net hoxypheéenyl )(05 chl oropent an- 1-one w t9)}- (4- acetyl am no-
5-chl or o- 2- et hoxyphenéb ischl or obut an- 1- one and tpl ridine with,
di et hyl ami ne; gave 1-( hﬂ(no 5¢hleer o- 2- met hoxyphatyl ) - (v)
-4- di et hyl am nobut an- 1- oneg.e derochl oride, mp. O[err] C Pr oceedl ng as
in-Exanpl'e 4, Step (c), Hut*'tepl acing 1- (4-pagh yhefi no-
5- chl or o- 2- rret hoxyphenyl ) ‘- 5-chl or opent.an- 1- one with 1-
(4- acet yl ani no- 5- chl or o- 2- net hoxyphenyl )- - 4- chl or obut an-1 - one and
pi.peri di nenwhibhpyrrol i di ne, gave 1- (4-anino-5-chl oro- 2- met hoxyphenyl) -
4- (pyrrol 4did13l-¥lkbet an- 1-one hydrochl ori de, mp. 221- 224[ errj C

p:.sOorl-

10 ‘g is 1 or 2; .
R* and R® are each (Ci)) alkyl or togethexr form - (CH),-, - (CH,) -,
. (CH,) zO(CHz)z or -CHR'CH,CR'RICHR!CH,- in which R® and R" are each hydrogen
or together are -(CH,,) - in wh:.ch t is 1, 2 or 3, R is hydrogen, hydroxy,
(CLe) alkyl, (C“)alkenyl or (CH) alkyloxy and R ig hydrogen, (Cys)alkyl or
15 (C;4) alkenyl or phenyl, thienyl, pyrrolyl or furyl (opt:.ona.lly substituted
' with one to two substituents independently selected from .(C,,)alkyl,
(C.s) alkyloxy, trifluoromethyl and halo) or - (CH)R? in which x is 0,1, 2
or 3 and R% is hydroxy, (C.)alkyloxy, -C(O)NRRY, -NRUC(O)RY, -NR"C(O)ORY,
-SO,NRIRY, -Nﬁ“s'ozn“, -NRPSO,NR“R” or. -NRC(O)NRMRY in which R"®, R and RY -
20 are independently hydrogen, (C,) alkyl trifluoromethyl or aryl; and
R’ is hydrogen, (Cl.,)alkyl or (Cig) alkenyl or phenyl (CH) alkyl (where:.n the
phenyl is optionally substituted with one to three substituents
independently selected from (C,,)alkyloxy, methylenedioxy, ethylénedioxy or
halo) or -(CH,).,R"” in which z is 2 or 3 and R? is as defioed above; and the -
25 pharmaceutically acceptable sa.lts, 1nd1v1dual isomers, and mixtures of
" isomers thereof, which process compr:.ses. :
(A7) reactxng, in the presence of a strong base, a compound of Formula II

30
' or the protected der:.vatxve thereof ' :.n wluch R' is" as def:.ned in the
35 preamble of this cla:Lm, with a compound of Formula. III1:
e 1(0CHg)CH; Sheet Has Been Replaced
- 40 ' .

I
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in which each R!, R? and R’ are as defined_ in the preamble of 'this claim;




Proceeding as in Ex but repl aci ng 1-(4-acetyl am no-
5- éhl or 0- 2- et hoxypq | lEI ﬁml ntan-1-one with
1= (4- acet ghegu-me- orco- 2- met haxy*pheny ) - 4- chl or obut an- 1- one,. gave 1-

.. (4-am no-5-chl or o- 2 met hoxy- phenyl) -4- (piperidin-1-yl)butan-1-one
‘hydrochl oride, mp. 235- 238[err] C. Procggding as in Exanple 4, Step (c),
but replacing piperidine with dimethyl amne, gave

1- (4- ami no- 5- chl or o- 2- net hoxyphenyl ) - 5- di et hyl anmi no- pent an-1I -one

hydr ochl orktidifyimg: d2é&e2plaring CanBrdeoecdesrysasy inemexingphey proRarivé c)
but repl agiksgspi geri dine with-diethylam ne, gave

1-(4- am nQgp- CRLAI @l P&'Hatlgéyd?lhgﬁﬂ ):cnfbo@hatéwpe%dlg-:pﬁﬁhﬁ{hnlw%

hydr ochl o 8 179 err] eeding_as . i.n a c),
but repl a&‘?’%’b"gﬁl %’rl i 18 TR ?plf‘%rbmi {j)anf%acuré%' $ABCpeack8Por &
1- ( &- ani nbeﬁk%ﬁFw'oﬁzcmiﬁfhW}asi ‘di (prop-1- yl)-ani'nopent an- 1- one
hydrochl oride, mp. 162- 165[err]C Proceeding as in Exarrpl e 4, Step (c),
but repl acing piperidine with pyrrogiding, gave

1- (4- am no- 5-chl or o- 2- met hoxyphenyl ) - pyqr ol i di n- 1- yl) - pentan 1-one
hydrochl oride, mp. 203-205[err]C. pProgeedi ng as in Exanple 4, Step (c),
but replacing piperidine with 4- rret pryper i weRg, gave

. 1- 8- ami no- 5- chl or o- 2- et hoxyphenyl )g 5- (4-nethyl -

p| peridin-1- yI ) pent an- 1- one hydrochl orii d m p. 195 197[ err] C .

in Wthh_. P is a protect:.ve group and R! is halo, with a compound of
Formula VI: ' '

15
-0
‘/U\ R'?
R'& Cen,d,
vi

20 _ L

"in which R® is halo or hydroxy and RY is halo and n is 3, 4 or 5;

alkylating with a compound of the formula L- R’ in which L is a leaving

group and R’ is as defined above; react:.ng with a compound the formula

HNR’R®, or the N-oxide thereof, in wh:.ch R’ and RS are as defined above; and
25 = deprotecting; or o ' :

(C) for the preparatlon of a compound of Formula I 'in which R* is a group

of Formula (b) wherein p is 0 and q is 2, reac_tlng a compound of

Formula VIII: : '
30
35 B S

' IR AN B

in wh1ch.R‘. R’ and 'R* are as def:.ned :.n the preamble of th:.s cla:un, w:.th a

' compound of Formula IX: L ' '
40 ' .

1is Sheet Has Been RerlacedTl -




- 4, & di met hyl pi peri di ne, gave 1-(4-am no-5-chl oro- 2

5+ (4, 4-di rev8Y{RH peri di n-1-yl ) pentan- 1-one hydrochi
239-241[err]C. Proceeding as i-n Exanple 4, Step (c), but re
plperldlne wi th 4-ethyl pi peridine, gave.gg-

1- (4- am no- 5-chl or o- 2- net hoxyphenyl ) - 5- (4- et hyl -

plper|d|n 1-yl)pentan-1-one hydrochloride, mp. 197-198[err]C. Proceedi ng
as i n Exarpl enigh Bt dp g fefinge #%pl @ci ng peridine with

4- (prop- 1-tphk) piqeebleliate thigaebailn( 4- ay 81 0- 2- met hoxyphenyl ) - 5- [ 4-
(prop- 1-ylgeRi-@aididy n-abaytddpent an- 1-pne ochloride, mp. 212-213[err]C.
This is tQ@dL ngggmang sheet - 34- F’ﬁceedlng as in Exanple 4, Step (c),
but replac I#JD 115 Eh 4-am nocar bonyl pi peri di ne,- gave

1- (£ ani noD% r 52 PERRHS%yBheny! ) -

5- (4- am nd’tfa?b‘%ﬂWPB‘P‘b(ﬂfl Frmia )FI )‘ﬁe‘ﬁ’tl&ﬁ F.ime Hf&‘]‘\poﬁﬁlpc?ﬂ"dléa (ﬁ%'ptreatmg
-230- 235[ era kenpdemace diomgulasxin Exanple 4, Step (c), but replacing

pi peri dine with 4-hydroxypi peridi ne, gave .

1- (4- am no- 5-chl or o- 2- met hoxyphenyl ) - Br. .CL

10 B . _ CHzla

Proceeding as in Exanple 4, Step (c), but replaci n ridine wth
i
I ac

i ng

X

in which n is as defined in the preamble of this claim, with magnesium to
15 give a correspondirig Grignard reagent, reacting the Grignard reagent with a
compound of Formula XII: '

20 N(OCHy)CH,
Xtl
25
30 in which each P is a protective. group and R', R’ and B’ are as def:.ned' in
the preamble of this cla:l.m, deprotect:.ng a.nd ther react:.ng w:.th a compound
of the formula NHR’R‘, or ' : o
(E)" for the preparatzon of a conpound of Formula I in wh:.ch R‘ :Ls a. group
of Formula (a), reacting, in the presence of a strong base, a cmtpomd ‘of
. 35 . .Formula. Ix(a): : ' :
0 - _
nnn‘n‘
( Hg)
: 40

. ll(u_)-

:Ln which R® and RS is as defined in t-_h_e preamble of this claim, with a

compound of Formula XIII
" 1is Sheet Has Been Replac

i i




S5- (4- hydroxy- pi peridin-1-yl)pentan-I-one hydrochloride, mp. 205-207[err]C.
Prgceedl ng as in Exﬁmummﬁm "but- replacing piperidine with

4>rret hoxypi1eer-Fai ne mn-S chl or o- 2- met hoxyphenyl ) - 5-

_ (4- et hoxy- plperldln 1- &IYpeﬂtaH-l*one hydrochlorlde mp. 193-195[err]C.
Proceeding as in Exanple 4, Step .(c),' buy.replacing piperidine wth

4- (nethylsulfonyl)an1nop|per|d|ne gave 1-(4-am no-5-chl oro-

2-met hoxyphenyl) -5- [4- (nethyl sul fonyl)am nopi peridin-1-yl] pentan-1-one
hydrochl ori de, mp. 245-246[err]C. Proceedipg as in Exanple 4, Step (c),
‘but replacing piperidine with 4-( met hyl qnyl ) ami norret hyl pi peri di ne, gave
1- (4-am no-5-chloro- 2 -nethoxy- phen r dci{ net hyl sul fonyl) -

am nonet hyl pi peri din-1-yl]pentan-J- o drochl oride, m.p. 231-232[err]C
Proceeding as in Exanple 4, Step. be. ‘ @pl aci ng piperidine with .

4- pﬁenylplperldlne gave 1-(4-am no} 5- Cuioro 2- met hoxyphenyl ) - 5- (4- phenyl

pi peridin-1- yl ) pent an- 1- one hydrochl ori-de, mp. 257-259[err]C. Proceeding
as in Exanple 4, Step (c), but repl aci ng Ry P ri dine with norpholine, gave
1- (4- am no- 5-chl or o- 2- met hoxyphenyl ).- 5- (nnrpﬁ -1-yl)- pentan-1-one

hydr ochl Og j; Ay ! dhch2? %géliﬁt@]:&vePFe&eedw & AR ianaFagmel 8s berBh&D ihC) |

b SRR R S e

optionally alkylat:.ng ormula I in which R‘ is a group -

of Formula (b) and R’ is hydrogen with a compound of the formula L- R"” in
which L is leaving group and R? is (C;g)alkyl, (Cyg)alkenyl, phenyl (CH) alkyl
~ {wherein the phenyl is optionally substituted with one to three
15 . substituents :.ndependently selected from (C.,) alkyloxy, methylenedioxy,
- ethylenedioxy or halo) or L-(CH,),R? (wherein z and R% are as defined in the
preamble of this claim) to give a compound of Formula I in which R* is a
group of Formula (b) wherein R’ is not hydrogen; or ' o
_ (G) optlonally alkylating a compound of Formula I in wh:.ch R' is a group
20 ' of Formula (b) and R’ is hydrogen w:l.th_a compound of the formula X-R* in
which X is azecyclopropvl-yl and R* is -C(O)RY¥, -SO,RY, -SO,NR“RY or -
CONRMRP (wherein R* and R® are as defined in the preamble of this claim) to
g:we a compound of Formula I in wh:.ch R* is a group of Formula (b) wherein
R’ is -CH,CH,NHC (O)R", -cngngmnsogw‘ - CH,CH,NHSO,NR“R" or cngnguncoun“n”
25 (8) optionally demethylat:.ng a, compound of Formula I :.n wh:.ch R is .
. _ methoxy, and then a.lkylat:.ng w:.th a compound of the formula L R2Z in wh:.ch N
_; ' R2 is (Cpy) alkyl or phenyl (C,..) alkyl (where:l.n the phenyl is optionally.
| " subst:.tuted w:.th one to three subst:ituents 1ndependently selected from
halo, hydroxy, (C.) alkyl, (Cr) alkyloxy nitro, amino, am:.nocarbonyl
30 : (CH) alkylanuno, di (Cl_.) alkylam:.no,_ (CH) alkanoylanu.no and
3, 4-methy1ened1oxy) ‘to g:.ve a compound of Formula I m wluch :
R’ is (Cuy) alkyloxy or phenyl (CH) alkyloxy (vherein the phenyl is opt:.ona.lly
substituted as def:.ned in the preamble of this claim); or - : : -
(I) - optionally ox:.d:.z:.ng a compound of Formula I in wh:.ch p is 0 to g:.ve -
35 ~ a compound of Formula I in which pis 1; or : L oL
: (J) optionally reduc:Lng a compound of Formula I in whxch p :.s 1 to g:.ve a . '
'compound of Formula I in which p. is 0 or ' : I
(K) opt:Lonally react:.ng the corresponding non- salt form of a compound of
- Formula I with a pharmaceut:.cally acceptable :Lnorgam.c or organ:.c ac1d or
40 ' base to give a pha.rmaceut:.cally acceptable salt, or B A
(L) opt1ona11y reacting the correspond:.ng acid addition salt or base °
a.dd:Lt:Lon salt form of a. compound of Formula I with a su:.table ba.se or ac:l.d
respect:.vely, to give the free acid or free base. —_

1|s Sheet Has Been R r acedT|’
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hept- 1-yl ) pent an- 1-one hydrochloride, mp. 203-205[err]C. Proceed| ng as in
Example 4, Step (c), but replacing pi peridine.wth

3azabicycl o[ 2. 2. 1] hept ane, gave 1-(4-ami no- 5-chl or o- 2- net hoxyphenyl)

~ 5-(3-azabi cycl o[ 2. 2. 1] hept - 3- yl') pent an- 1-one hydrochl oride, .mp.

* 158- 160[err] C. Proceeding as in Exanple 4, Step (c), but repl acing -

- 1-(4-acetyl am no- 5-chl ar o- 2- met hoxyphe I) 5-chl oropentan-1-one wth
1-[ 4- acet yl am no- 5- chl or o- 2- (4- met hoxybenzyl oxy) phenyl ] - '

5-chl or opent an- 1-one, gave 1-[4-ani no-5-chl oro-

2-(4- nethoxybenzyloxy)phenyl] 5- (pi peridin-1- yI)pentan | -one

hydrochl oride,. ‘mp. - 229- 230[e%h&(§r9pqﬁlmc§6sm Exanple 4, Step. (c)
but replacing 1- (4-acetyl am no-

5-chl or o- 2--met hoxyphenyl ) - 5- chl oropent an- 1- one with :

~1-[4-acetyl am no- S-chl'oro- 2- (3, 4-di net hoxy) benzyl oxyphenyl ] - 5- chl or o-
‘pent an-1-one, gave 1-[4-am no-5-chl oro-2-(3,4-di met hoxybenzyl oxy) phenyl ] -
5- (pi peridin-1-yl) pent afwhnm@xnmmxmmlimrch@l’mnr BEW@PNg as in
Exanmpl e 4, Step (c), but replacing 1-(4-acetyl ami no-

5-chl oroF2 -met hoxyphenyl ) - 5- chl or opent’ an-1-one with

1-[4- acetyl am NS peddedk Otnvention relates to novel 5- HT, receptor llgands which
2- (3 4- et fly| ?nf“.‘glh fg qenzynopﬁgrlﬁr}qeui J.lkanclhloggo eerr:{gra n::ve_so{]ne whg t:he 5-
. 5 _ halo 4-aminophenyl group is substltuted at its 2-position with
(Cia) alkyloxy or phenyl(CH)alkyloxy and ‘optionally subst:.tuted at its 3-
position with (C,)alkyloxy or subst:.tuted at its 2- and 3 pos:.tlons '
: I together with methylenedloxy or ethylened:.oxy and the highest numbered
" carbon of the (C,4)alkan-1-one is subst:.tuted w:.th d1 (Cis) alkylammo,
10 “moxrpholin-1-yl or pyrrolidin-1-yl or opt:.onally subst:.tuted p1per1d1n -1-v1,
T piperidin-4-yl, azacyclohept-1-y1, azab:.cyclo [2 2.1lhept-3-v1,
'azablcylo (2.2.2]o0ct-3-y1 or azab:.cylo[3 2.2]non-3-yl; and the _
pharmaceutlcally acceptable salts, 1nd1v1dua1 1somers and mixtures of
isomers and methods of using and making such derivatives.

Sheet Has Been Replaceth
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-35- 1- [4 -am no-5-chloro-2-. (3, 4-net hyl enedi oxybenzyl oxy) phenyl ] -

5- (pl perl din-1-yl)pentan-1-one, mp. 120-122[err]C. Preceeding as in
Exanple 4, Step (¢), but replacing 1-(4-acetylam no-

5- chl or o- 2- net hoxyphenyl ) - 5-chl or opent an- 1-one with I-(4-acetyl am no-
5-chl oro-2- (3, 5-di net hoxybenzyl oxy) phenyl] -5-chl oropentan-1-one and

pi peridine with di methylam ne, gave 1- [4-.-am no-5-chloro- 2-

(3, 5-di net hoxybenzyl oxy) phenyl] -5-di net-hyl an nopent an- 1-one hydrochl ori de
m p. 21-224[ err]C. Proceeding as in Exanple 4, Step (c), but replacing
1- (4-pdetyl am no- 5-chl oro- 2- net hoxyphenyl ) - 5- chI oropentan-1-one with 1-
[ 4- acpt]lyl am no- 5-chl oro-2- (3, 5-di net hoxybenzyl oxy) phenyl ] -

5- chl priopent an-"1- one aneowkIpar PRENTEAMAARONE] iSe T,y RRUIEPMER IGERMDSL- ( 4- ami no-
5-chl brio- 2- (3, 5-di net hoxybenzyl oxy) phenyl] -5-di et hyl am nopent an-1-one,
m p. Ld5-107[err]C. Proceeding ' §(C), but replacing
1- (4-pdetyl am no- 5-chl oro-2-ne géé&p?ﬁéﬁdﬁ%&é oropent an-1-one with
1-[ 4- 4get yl am no-

5- chl prlo- 2 Field ofi the Rowsrtdary| oxy) phenyl ] - 5- chl or o- pent an- 1- one and :

This invention relates to novel l-phenylalkan-l-one S5-HT, receptor
ligands and the methods of using and preparing such ligands.

Description of the Field: : )

Serotonin, a neurotransmitter with mixed and complex pharmacological

: chaxacteri_stics, was first discovered in 1948 and subsequently has been the
subject of substantial research. Serotonin, also referred to as
- 5-hydroxytryptamine (5-HT), acts both centrally and peripherally on
discret;.e §-HT receptors. The 5-HT receptor is presently délinea.ted_ into
four major subclassifications - S5-HT,, 5-HT,, 5-HT, and 5-HT, receptors -
each of which may also be heterogeneous. .

The S-HT, receptor has been identified in a wide variety of tissue
and species. For example, 5-HT, receptors have been identified in the
central nervous system (e.g., autoradiographic studies show high specific
binding of high affinity 5-HT, receptor ligands in olfactory tubercles,
stratum, substantia nigra, and superior colliculus and dorsal, medial and
ventra_l hippocampus) . Thus, the 5-HT, receptor is thought to be involved
'in areas of the central nervous system affecting anxiety, depression,

_ cognition, dependency, schizophrenia, appetite, etc., and drugs which
interact with 5-HT, r'eceptofs (i.e., 5-HT, receptor iigands) have diverse
therapeutic applica.tions for central nervous system (CNS) di‘sorders '

' 5-HT, Receptors are also found :Ln the intestinal tra.cts of a wide
variety of am.mal species, including man, and are found to modulate
gastro:.ntestma.l mot::.l.:Lty (see Prok:.net:Lc Agents~ A Key in the Future of
Gastroenterology Reynolds R.C. Gastroent:erql:ogy Clznics of North America
1989, 18, 437- 457). L0 s . f:—- iy

- In a.dd:.ta.-on,, ST, receptors modulate smooth muscle tone of the
urinary bladder (e+g.;” see Cors:., M.; Pietra, C.; Toson, G.; Trist, D.;
Tuccitto, G.; Artibani, W. Br. J. Pharmacol. 1991, 104, 719-725) and also
mediate 5-HT induced posxt:.ve chronotropy in right atrial tissue (e.qg., see
Ka.umann, Al 'Sanders, L.; ’Brown, A.; Murray, K.; Brown, M.; Brown, M. '
Naunyn-Schmiedeberg's..1991, 344, 150-159). o

The disclosures of these and other documents referred to throughout -
this application (e.g., in the Pharmacology section of the Detailed

b Description of the Invention) are incorporated herein by reference.

he replacement sheg‘l
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pi peridine with pyrrolidine, gave 1- [4-am no-5-chloro- 2-

(3, 5- di,ret hoxybenzyl oxy) phenyl ] -5- (pyrrolidin-1-yl)pentan-1-one, m p.
125- 127[err]C Proceeding as in Exanple 4, Step (c¢), but replacing

1- (4-acetyl am no- 5-chl oro-2-net hoxyphenyl) 5-chl oropentan-1-one with
1-[4-acetyl am no-5-chloro- 2-(3,5 -2-

-di mgvblpoxybenzyl oxy) phenyl ] - 5-chl or opent an-1-one, gave 1-[4-am no--

5-chljofo- 2-(3, 5-di net hoxybenzyl ox heny 5- eridin-1-yl)pentan-1-one,
m p. |128-130[err] C. Proceedi ng é@M¥%P ﬁ%% 1ﬁ&R§fgb (c), but replacing
1- (4-jaget yl am ne- 5-chl oro- 2- met hoxyphenyl ) -5-chl oropentan-1-one with 1-
(4- adgetf yI ani no-The first aspect of the invention is a compound of Formula I:
5- br dmp- 2- (3, 5- di met hoxy) benzyl oxyphenyl | - 5- br onopent an- 1- one, .gave 1- (4-
am ng- - brono-2- (3, 5- d|nethoxy)benzyloxypherl] - b=
(piper?|n 1-yl ) pentan-1- one hydrochl ori de, I} P- 238-239[err] C. Proceeding
as i Exanpl e 4, Step (c), but repl &l (A
5- chljoffo- 2- et hoxyphenyl') - 5- chl or opent &
1-[4-a!ety|an1no 5-chl oro-
2-( 3,54 di.met hoxybenzyl oxy) phenyl ] - 32 Ioropeﬁtan 1-one and piperidine with
4- met)hyl pi peri di ne, gave 1-[4-am no-5-chlgdro- -
2- (3,55{di net hoxybenzyl oxy) phenyl ] - 5- ( 4- met hyl pi peri di n- 1- yI)pentan | - one,

l

~in whic.h‘
- R! is halo;

R? is hydrogen or (C,,)alkyloxy and R! is (C,,)alkyloxy or phenyl (C, ) alkyloxy
{wherein ‘the phenyl is optionally substituted with one to three

. substituents independently selected from halo, hydroxy, (C,,)alkyl,
{C )alkyloxy, nitro, amino, aminocarbonyl, (C,)alkylamino,
di (C,,)alkylamino, (C,,)alkanoylamino and 3,4-methylenedioxy) or R? and R?
together are methylenedioxy or ethylenedioxy; and
R* is a group of Formula (a) or (b)

(0), ' - (9),

R | Rr® . 7
\;/ (a) or /OI/R (b)
AcHa)a ’ qu,), .
in which

n is 3, 4 or S;

pis G or 1; -

g is 1 or 2;

R’ and R® are each (C,,)alkyl or together form - (CH,) .-, - (CH,)¢-, .

" -(CH,),0 (CHQ).,- or -CHR’CH,CRRVCHR!CH,- in which R® and R" are each hydrogen
or together are - (CH,),- in which t is 1, 2 or 3, R’ is hydrogen,  hydroxy,
(C,s)alkyl, (Cs¢)alkenyl or (C,) aikyloxy and RY is hydrogen, (C,¢)alkyl or
(Csg) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optiomally substituted
with one to two substituents independently selected from (C,,)alkyl,

(C.J) alkyloxy, triflucromethyl and halo) or - (CH,),R? in which x is 0, 1, 2
or 3 and R? is hydroxy, (C,)alkyloxy, -C(O)NRVRM, -NR“C(O)R“, -NR“C(O)ORY,
-SONRVR¥, -NRPSORY, -NRUSONRMR' or -NRUC(O)NRMRY in which R, R™ and R

are independently hydrogen, (C,,)alkyl, trifluoromethyl or aryl; and

7

R’ is hydrogen, (Ci¢)alkyl or (C;g)alkenyl or phenyl(C,,)alkyl (wherein the

This is the replacement sheet
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136-137[err] C. Proceeding as in Exanple 4, Step (c), but replacing
4-acetyl am no- 5-chl oro-2- et hoxyphenyl ) -5-chl oropentan-1-one with

4- acet yl am no- 5- chl or o-

3, 5-di met hoxybenzyl oxy) phenyl ] - 5-chl orppent an-1|-one and piperidine with
p~ﬁ‘?1yl)p|per|d|ne gave 1-[4- am no-5- chl or o- :
3,|54di met hoxybenzyl oxy) - phenyl ] - 5- (4- ( prop- 1-yl ) pi peri di n- 1-

pgnf an-phedffe, igMoptidrafiy 2dbetituCed with e £ abeedisnhstasuencsExanpl e 4,

p

= chl (d Qi&epé@cmn@ﬂr %llcééh‘ L& Wbamﬂﬁﬂ.oxy, methylenedioxy, ethylenedioxy or
-chljono

) hl or op an h
1- [ 4-laget fl‘TarIEnS n%r g’?f?%‘rz) B quf% 2R mef':hoxygenzy%oxy?p woed Tbove' and the
-5-cHl crorié’ﬁt%“l‘téﬁ%“é’néc?ﬁ%éﬂ%lsﬁbt% fRdiyiduad; Prﬁ?WFplaﬁ’é‘r?ﬂftHées Give 1-
[ 4- anji rjo- Siephkos chefeof.3, 5- di net hoxybenzyl oxy) -phenyl] -5-
(4, 4-|dijnet hyl pi pasecthdi-abpest bpetriadnihvetBton s a pﬁaﬁnalzaﬁiﬁan]@mpeﬁmeedl ng
as in Exar@n@rﬁauét tht(eglpe@ircafﬁpkffa&q‘ré -dnBaRC 6k Vd 2BhRind of Formula I,
or of an individual isomer, a mixture of isomers, or the pharmaceut:.cally
accept:able salt or salts thereof, in combination with one or more -
phannaceut:.cally acceptable excipients.

A third aspect of this invention is a method for treat::.ng a condition
capable of amelioration by drug interaction with S5-HT, receptors in an .
animal in need the;:eéf,, which method comprises administering to such animal
a therapeutically effective amount of a compound of Fozmuia. I, or of an
individual - isomer, mixture of isomers, or the pharmaceutically acceptable
salt or salts thereof.

A fifth aspect of this :.nvent:.on is the processes for preparing
compounds of 'Formula I and is set forth in *Detailed Description of the
L/ Invention”.
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5-chl or o- 2- met hoxyphenyl ) -5-chl oropent an- 1- one with 1- [4-acetyl am no-
5-¢hl are- 2- (3, 5-di net hoxybenzyl oxy) phenyl ] - 5- chl or opent’an- 1-one and

pi peri dine with 4-hydroxypi peridine, gave 1- [4-anino-5-ch|oro- 2- '
(3, 5-di net hoxybenzyl oxy) -phenyl] -5- (4-hydroxypiperidin-1-yl)pentan-1-one
hydrqﬂhloride, m p. 220-222[err]C.. Proceeding as in Exanple 4, Step (c),

but neplacing 1-(4-acetylam no- 5-chloro- 2 nethoxyphenyl)

-5-chl propent an- 1-one wt oTaa T

(3, 5-d}| net hoxybenzyl oxy) pﬁg#% a[%%% or opent an- f one Iénd pi peridine with
4- (2-lhydr oxyet hyl ) pi peri di ne, gave 1-[4-am no-5-chl oro-2-(3, 5-di met hoxy-
benzyl pxyPpefiarigi¢ns:5- [4- (2-hydroxyethyl)pi peridin-1-yl]pentan-1-one
hydr dchl ori de, vAlgss $BRelis¢ atthtdd, Biocetlbhwigg aerms Usednph aehé, Step (c),
but riepl agbéﬂflcﬁﬁoﬁcﬁdf |.3i¥Onave the meanings given below:

5-chllo ° 2-met he %&I}L?%hq_pfptlﬁgn&r %nsaeﬂrafedlhyhéocaassﬁ Ya@EE410- 5

-chl ar ¢- (3, 5- ; 3
pi perli di nBaWi”tgh Wﬁo‘i&/% org__edp?en A1 6, 3a8A"

5- chllod o- QnQBldssonheerh@b@}berPWhMy)eph@?yﬁ%l !(]4 Eﬁméxy}n ﬁé‘rtr%hlﬁal but-2-
yl) pentianyi; cneetmdpeepyiosnde -mathylpddb2ipBl.err | C. Proceeding as in Exanple
4, Stiep (c), buhig AChdads 1 e AGRE VoA BkiMihed unsaturated hydrocarbon '
5-chljorjo- %a&rectati% 8“&’:.19.:. ? t(\bht:f?é Q:Bﬁﬂéxa%flcagcggn \Mtws des:.gnated and in which
the carbon atom with the free valence is saturated (e.g., (Cy)alkenyl
includes the radicals 2-propenyl, 2-butenyl, 3-butenyl, 1-methyl-2-propenyl
and 2-methyl-2-propenyl). - '

"Alkyloxy" means the radical -OR wherein R is alkyl having from one
to the number of carbon atoms designated (e.g., (C.)alkyloxy includes the
radicals methoxy, ethoxy, prop-l-yloxy, prop-2-yloxy, but-1-yloxy, but-2-
vloxy, 2-methylprop-l-yloxy and 2-methylprop-2-yloxy). -

"Alkanoyl" means the radical alkylcarbonyl having from one to the
number of carbon atoms designated (e.g., (C,)alkanoyl includes the
radicals methanoyl, ethanoyl, propanoyl, butanoyl and 2-methylpropanoyl) .

"palkancic acid or. acid halide" means a straight satui'ated,carboxylic
acid or acid halide having 2 to 6 carbon atoms (e.g., acetic acid,
propionic acid, butyric acid, valeric acid, hexanoic acid, acetyl chloride,
propionyl chlor:Lde, etc ) and may refer to the substituted derivatives
thereof. - ’

" "pAlkanone or alkan-l-one" means a éqbstituted straight sa._tura.ted
1-ketone having from two to the number of carbon atoms designated
(e.g., (Gy¢)alkan-1-one includes substituted ethan-1- one, propan-1l-one,
butan-l-one, pentan-l-one, and hexan-l-one). .

Aryl" means an organic radical derived from an arcmatic hydrocarbon
and in_cludes monocyclic or condensed carbocyclic arcmatic groups having
from 6 to 20 ca'rbon atoms (e.g., phenyl, naphthyl and the like).

~ "Halo" means fluoro, chlore, bromo or iodo.

"Leaving group" has the meaning conventionally associated w:.th it in
synthetic organic chem:.stry, i.e., an atom or group displaceable under
alkylating conditions, and includes halo and alkane- or arenesulfonyloxy,
such as mesyloxy, ethanesulfonyloxy, benzenesulfonyloxy and tosyloxy, and
alkanesulfonylamino, alkanecarbonylamino, aminosufonylamino,
aminocarbonylamino, and the like.

"Protective group" has the meaning conventionally associated with it
in synthetic organic chemistry, i.e., a group which selectively blocks one
reactive site in a multifuncf:ional compound such that a chemical reaction
L./ can be carried out selectively at another unprotected reactive site.
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1-[4-acetyl am no-5-chloro- 2- (3, 5-di net hoxybenzyl oxy) phenyl ] :
-5 chl.oropent an- 1-one and pi peridine w th 4-am nocarbonyl pi peri di ne, gave
1- *[ 4- ami no- 5-chl oro-2- (3, 5- di met hoxybenzyl oxy) -phenyl] -5-
(4-am nocar bonyl pi-peri di n-1-yl ) pent an- 1- one hydrochl ori de, m p.
207- ;%Q[err_] C. Proceeding as in Exanple-8; Step (c), but replacing
a

1- (4

cet yl am no- 5-chl or o- 2- met hoxyphenyl ) - 5- chl oropent an-1-one with

1-[4fafetyl am no- 5-chl or o-

-5-chl
gavell
(am mo

220722f

1-(44a
1-[44a
-5-chl

am'nﬁm

net hoxybenz
br opent anDéPr8ﬁ‘é°%i‘1‘?B" p‘?rpegi?%'?"trrﬁcw %h 5%9%8% bgﬁﬂ%ﬁk%%?ﬁﬁ’:ﬁﬁ ne,
[ 49%AYPn S FeFAVet @ftoxr the ﬁlﬁFﬁt‘f%GR?‘ltb%ﬁl P pERry | Fextgin 4.
Car ok sesriofophize dnvintibr nell}y peprinaprdtecnirehguhiups it bildek reaqrive
[ enidrogelratons Briegeds inNtlX d8Rbtants. Shegptadle Bidind @pbesticigy

b et y,.ld%g!s “ﬂqclﬁa& r‘Elé&'i:?l %n'&%&@%&&ﬁé})é&)bongr c QhP&PHEPt&” réacﬁ'i? Mirfolea
fetyl aml 0q- %ro scirso-. 2- (3,5 -di mét hoxybenzyl oxy) phenyl ]

)ro%én §Can- ] gerl ‘dine with 4- (am nocarbonyl)

et hyl pi pe’H‘t‘]‘F‘h'é 1“@’&9‘%951 ERaAS, nROfy I, Mgt e, €.g., dogs, cats,

rabbits, cattle, horses, sheep, goats, swine, and deer, and non-mammals, -
e.g., birds and the like. : _

. "Disease" specifically includes any unhealthy condition of an animal
or part thereof and includes an'unhealthy condition which may be caused by;
or incident to, medical or veterinary therapy applied to that animal,
i.e., the "side effects" of such therapy. '

' "Optional" or "optionally" means that the subsequently described
event or circumstance may or may not occur, and that- the description-
includes instances where the event or circumstance occurs and instances in
which it does not. For example, "optionally substituted with one to two
substituents" means that the substituents may or may not be present in
order for the compound described to fall within the invention, and the
invention includes those compounds wherein one to two substituents are
present and those compounds in which no substituents are pfesent.

"Pharmaceutically acceptable" means that which is useful in preparing
a pharmaceutical composition that is generally safe, non-toxic and neither
biologically nor otherwise undesirable and includes that which is
acceptable for veterinary use as well as human pharmaceutical use.

"Pharmaceutically acceptable salts" means salts which are
pharmaceutically acceptable, as defined above, and which possess the
desired pharmacological activity. Such salts include acid addition salts.
formed with inorganic acids such as hydrochloric acid, -hydrobromic acid,
sulfuric acid, nitric acid, phosphoric acid, and the like; or with organic
acids such as acetic acid, propionic acid,.hexanoic acid, heptanoic acid,.
cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid,
malonic acid, éuccinic_acid, malic acid, maleic acid, fumaric acid,
tartaric acid, citric acid, benzoic acid, o- (4-hydroxybenzoyl)benzoic acid;
cinnamic acid, mandelic acid, methanesulfonic acid, ethanesulfonic acid,
1,2,fethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic
acid p-chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid,
p-toluenesulfonic acid, camphorsulfonic acid, _
4-methy1bicyclo[2.2.2]oct-2-ené41-¢arboxylic acid, glucoheptonic acid,
4,4f-methylenebis(3-hydrdky-2-ene-1-ca§boxy1ic acid), 3-phenylpropionic
acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric
acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid,
stearic acid, muconic acid, and the like.

Pharmaceutically acceptable salts also include base addition salts -

\L.» which may be formed when acidic protons present are capable of reacting
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-37- 2-(3,5-di net hoxybenzyl oxy) phenyl ] - 5-[ 4- (am nocar bonyl ) am nonet hyl -
pi peridin-1-yl]pentan-1-one hydrochloride, mp. 130-135[err]C. Proceeding
as  in Exanple 4, Step (c), but replacing 1-(4-acetyl am no-

5-chl or o- 2- met hoxyphenyl ) - 5- chl or opent an-1-one with

cetyl am no-5-chl oro- 2- (3,5-di netéroxybenzyl oxy) phenyl ]

hllor opent an- 1-one and pi peridine with

4- (et Pé!mg Jgg%%oog ge%g:.lgareﬁe g.avecept[a.%lg‘ n:?norgan:.%hkLa(.)Jeg include sodium
5-[ 4} (jretiwdrouidongpdim Aaphopere diperassivmfuranide, GHemLRH B¥HEEAa™m p.
240- 45| e¢di]cCum Riydeeeiieng mecepnalibeanpyanid, bageepinciyde ptlrancdphinsi ng

et ¥i ARbAGram2né N 24 Or RmBehdigrey Phrem¥t)an®ne,h Votiche Dy Birahitn andi the
etyl,am no- 5-chl oro- 2- (3 S5- di met hoxybenzyl oxy) phenyl ]

~-5-chl propentan-| - one andf‘ﬁ‘&pgf i.;ne wt

4- (et hyl sul fon?ﬁr&ﬁ?‘h%ﬁﬁ G R mmté:avea'ris [tﬂat ot Wk ooen

2- (3} 5} di #EiRbRYAFEAZYP OBy Ry F9r Srpatinget (i PeARSy o’rﬁ/F)‘%ﬁhCﬁS%t‘r?nyfeCt

pi peri fi nsdehy kiemumean-fororke Mideasshl oride, mp. 211-213[err]C. Proceeding
as im Exanpl e érreliefg( ©F, "tédathefract g disdabe aimelydedsri no-

5- C_hl of o- &)”B&Q@MHE%HQ aPsdalsb OF RREBE@AR TP AR 4 bhimal which may be '
predisposed to the disease but does -not yet experience or display symptoms
of the disease,

(2) inhibiting the d:.sease, i.e., arresting its development, or

{3) relieving the d:.sease, i.e., causing regress;on of the disease.

The compounds of Formula I are named in accordance with acceptable
nomenclature rules generally consistent with "Chemical Abstracts". For
example; the compound of Formula I in which R' is chloro, R is methoxy and
R' is a group of Formula (a), in wh:.ch n is 4, p is 0, and R’ and R® are

each methyl

¢l CH
o3

I
CHy
H N 0CHg '

is named 1- (4-amino- 5-chloro-2 -methoxyphenfl) -5-dimethylaminopentan-1-one.

Presently Preferred Embodiments:

The compounds of this invention are (C,q) alkan 1-ones der:.vat:.ves '
having a subst:.tuted phenyl moiety at the l-position and a nitrogen
containing mo:.ety at the hlghest numbered position. The nitrogen
containing mo:.ety may be (N, N-d:.substltuted) amino,

(1-substituted) piperidin-4-yl, morpholin-1-yl or pyrrolidin-i-yl or
optionally substituted piperidin-1-yl, azacyclohept- 1-y1
azabicyclo[2.2.1lhept-3-yl, azabicylo[2.2. 2] oct-3- yl or
azabxcylo[3 2.2lnon-3-yl.
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1-[ 4-acetyl am no-5-chloro- 2- (3, 5-di net hoxybenzyl oxy) phenyl ]

-5-chl or opent an- 1-one and piperidine with

4-F 2- (et hyl sul fonyl ) ani noet hyl ] pi peri di ne, gave 1-[4-ami no-5-chl oro- 2-
(3,5 -dinet hoxybenzyl oxy) phenyl] -5- {4 - [2- (nethylsul fonyl) am noethyl]
- piperidin-1-yl)pentan-1-one hydrochl oride, mp. 205- 206[err] C Proceedlng
as i grExanple 4, Step (c), but replacing 1-(4-acetyl am no-

5- chlior o- 2- met hoxyphenyl ) - 5- chl or gpent an- 1- one

1-[ 4{a¢et yl am EB“%‘P F°’i“‘“1€31 B'HdY’l?fé’Ph%x%@H%‘F%?y)%héﬁyﬁc]‘) alkyloxy

- 5-chl ropemmarn-slaomﬂeowndf Fopmsliadilme ank tdesdansitedyrqrippurdaiicficorguie I (a):

1-[ 44ami no- 5-chl or o- 2- (3, 5- di net hoxybenzyl oxy) phenyl ] - 5-

.(4- phenyl pi peri din-1-yl)pentan- 1-one hyd%ochlerlde m p. 237-239[err]C.
Procg¢eding -as in Exanple 4, Step (c), bu req g 1- (4-acetyl ani no-

5- chl{of o- 2- met hoxypheny! ) - 5- chl Bkgpes Wi th

1-[ 4-jagetyl am no-5-chloro- 2- (3,5 ybeHEyloxy)phenyl]
-5-chl gr opent an- 1- one and pi peri diRg h azacycloheptane gave

1-[ 4-arfi no-5-chloro-2-(3,5-  HaM
di netthgxybenzyl oxy) phenyl ] - 5- (azacyclohepgcp yl ) pent an- 1-one, m p.
137-139[err] C. Proceeding as in Exanple , Step (c), but repIaC|ng

1- (4-|aqget Yl %:m:.rclo-

nis 3, 4 or 5;
p is 0 or 1;

" R' is halo; and
R* and R® are each (C_)alkyl or together form - (CH,) -, -(CHQ), .
- (CH,) ,0(CH,) ,- or -CHR®CH,CRR'CHR'CH,- in which R® and R" are each hydrogen
or together are -(CH;),- in which t is 1, 2 or 3, R’ is hydrogen, hydroxy,
(C,s) alkyl, (C“)aikenyl or (C.)alkyloxy, and R is hydrogen, (C,¢)alkyl or
(C,3) alkenyl or phenyi,_ thienyl, pyrrolyl or furyl (optionally substitutgd
with one to two substituents independently selected from (C,)alkyl,
(C,..) alkyloxy, trifluoromethyl and halo) or -(CH,),R™ in which x is 0, 1, 2
or 3 and R? is hydroxy, (C.)alkyloxy, -C(O)NRVRM, -NRUC(O)R™, -NR"C(0)OR",
-SO,NRR¥, -NRPSO,RY, -NRPSONRYRY or -NR“C(O)NR“RY in which R, R“ and RY
are independently hydrogen, (C,;)alkyl or trifluoromethyl; and the
pharmaceutically acceptable salts, individual isomers, and mixtures of
isomers thereof. : '

Compounds of Formula I which R? is hydrogen or (C.Jalkyloxy and R® is

(Ci) alkyloxy or R* and R’ together are methylenedioxy or ethylenedioxy and
R* is a group of Formula (b) are designated as éoitpounds of Formula I(b):

B ((s)

in which

p is 0 or 1;

q is 1 or 2; : ' o~
R' is halo; and

R’ is hydrogen, (C.¢)alkyl, (C,s)alkenyl or phenyl{(C,,)alkyl (wvherein the
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5-chl or o- 2- met hoxyphenyl ) - 5- chl or opent an-1-one with
1- {4-acetyl am no- 5-chl oro--
2-[ 2- (4- et hoxyphen) et hoxyl phenyl ] - 5-chl or opent an- 1- one, gave 1-(4-am no- 5
-chl oro-2- [2- (4-nmethoxyphen) ethoxy] phenyl] -5- (piperidin-1-yl)
pent an- 1-one, mp. 211-212[err] C. Proceeding as in Exanple 4, Step (c), but
repl agi ng 1-(4-acetyl anm no- - 38- o '
> Ch_iagg;pggg{ﬂggggg{;ggg' - S5O0 ORPUL AN e O ML custibuents
2- [ 2} (13, 4ndependenkiipvetsaseofgrp HEnlAwbomh| BREatRed o o RERYIgRGaLoxy or
1- {4} alm 115y GdH ok, 2R (i whicklzdiset boxdy phé R’eis dwiiipiyenyt j-alkyloxy,

r i-@(%ﬁﬂﬁ")ﬁ“) p-%tgaim%«? Pﬁvn"ﬁk&-oag?4-"s%3ﬂ’ﬁ"‘,r |- §RSOLE0T € el 130, MRIRY Iox
e 4, St G)s .but replacing 1-(4-acet ] 00~ -
ro-'?—r‘n‘é&ﬁ y%’héﬂy'l'})"-cg- Tl & oFEhfart- %)!yn(iee%\‘?n\%1 (ﬁ%ﬂy _hydrogen'
Cet(ﬂ_é_g;i.lﬁd.,5j:§$ﬂ1§p§omethyl or aryl; and the pharmaceutically acceptable

A - rgall Be X ipbB evi)aah h adepphen phil -fhxthtaor op cisbaers] themeofnd pi perdine with
V| pi per | @inBSundda¥e Fbrhdr AT DR-whieh @ri@- Rydrdgéd st #oxy/ phen) et hoxy] -
(C,.) alkylphenyloxy (wherein the phenyl is optionally substituted with one

to three substituents independently selected from halo, hydroxy,

(C.u)alkyl, (C,)alkyloxy, nitro, amino, aminocarbonyl, (C,.) alkylamino,

di (C,,)alkylamino, (C,_‘)alkanoyla.u_\ino and 3,4-methylenedidxy) are designated

as compounds of Formula I(c): :

Exanp

S~ o -T o

in which
R' is halo; and
R* is a group of Formula (a) or (b):

(0), ' (0),

5 s : a7
R\'Tf-/n (a) or d/k (b)
/(C":). Tc"

the

'in which
n is 3, 4 or 5;
p is 0 or 1;
q is 1 or 2; _
R’ and R® are each (C.)alkyl or together form -(CHj.-, ‘- (CHy) -,
- (CH,) ;0 (CH,) ,- or -CHR'CH,CR'RVCHR''CH,- in which R* and R" are each hydrogen
or together are - (CH,),- in which t is 1, 2 or 3, R’ is hydrogen, Hydroxy,
(C,g)alkyl, (Cy¢)alkenyl or (C,.‘).a.‘lkyloxy and R® is hydrogen, (C,s)alkyl or
(Csys) alkenyl oz: phenyl, thienyl, pyrrolyl or furyl (cptionally substituted
with one to two substituents independently selected from (C, ) alkyl,
(C,4) alkyloxy, trifluoromethyl and halo) or - (CH;),R” in which x is 0, 1, 2
or 3 and R® is hydroxy, (Cn)alkyloxy, -C(O)NRR¥, -NRUC(O)RY, -NR'C(0)ORY,
* _SO.NRURM, -NRPSOR™, -NRUSONR“RY or -NRYC(O)NRRY in which R®, R and RY
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phenyl) -5- (4 -nethyl piperidin-1-yl) pentan-1-one hydrochloride, mp.
226-228{ err] C. EXAWPLE 5

4[&rr]-Amno-5[err]-chloro-2[err]-nethoxyacet ophenons The foI lowing is the
preparation of a compound of Formula VIIl in which Rlerr] is chloro, Rerr]
I s hydrogen and Rlerr] is nethoxy. - _g.

N- Metdrpxy- N- net hyl - 4- am no- 5- chl or o- 2- net hoxybenzam de (24.4 g, 100 nmol)
was di $sol ved in THF (400 nL) and the solution was cooled to -40[err]C.

Met hyll {1 i 2%f dRfependenely. hydsogen, @idadkyDog triblycrprmerlyladerd and t he

m xt ur ¢ V\n”s:.alﬂy@weglert 0 (ol axya 6f ey L keAgl &auphdiyd(Qchilkyl C (werdinvase added

and tih¢ ﬁ.elé/‘%t§5ﬁiﬁ(}t§tﬁss't§]lf&eatmlh &a‘eettat&re;r heuwgki ks Was washed

i th |o 3 |
O yst a{ B1qepkh&chelVel e?lﬁecﬁ LBl labe alnx&ga%ggyla 1891 4.9, | 8aYA eRediBhd b

4l errf {a nﬁ‘ﬁ%’-’ 5P’ér‘r(]CHdIiﬂ OI"E wiichr § an%t‘ﬁo%yad@e{‘oﬁﬁeﬁ%h’éf(-&%i @Pgve78ndn¥he) |
m p. {114-gifGmecedtGcaPlp ceeeptallaSsalns Eiadprigusl isoterssphad indgtures of
N net hoxyi dbmaek hotlexdoM No- 5- chl or o- 2- met hoxybenzam de with

N methgxy - N il gﬁéfq]x%?dél o Oxgﬁur?ds wﬂ&ygwqu&%ﬁe@;%dgé&ﬁggfer 1 C

4-am nq- 5- chI or eny! acet ophenone, m.
Proceledi nf &% °’ﬁ>}<‘aﬁ‘b FA% iTREE R Bt 95X 524 ﬁﬁ‘[‘?fé))“l" i no-
5-chljorjo- %%Fﬁ%ﬂcyb@ﬂ’z‘eﬂﬁa%l% Prefermed W@%&Q‘NdﬁeacrﬁyFm%ﬁﬁiﬁ@fSFWé? d-(a)

in which n is 4 and R® and R® together form -CHRCH,CR’RCHR'CH,-; and
compounds of Formula I(b) in whiéh g is 2; and compounds of Formula I(c) in
which R* is a group of Formula (a) wherein n is 4 and R’ and R’ together
form -CHR!CH,CRRCHR!CH,- or in which R* is a group of Formula I(b) wherein
qis 2.

Particularly preferred are compounds of Formula I(a) in which n is 4,
R' is chloro, R® is methoxy, and R’ and R® together form -CH,CH'ZCHR‘“CH,CHQ-
wherein R is hydrogen, (C,g)alkyl or - (CH,),R?; and compounds of
Formula I(b) in which q is 2, R' is chloro, R’ is methoxy, and F’ is
hydrogen, (C,)alkyl or -(CH),R%; and compounds of Formula I(c) in which R'
ig chloro, R® is 3,5-dimethoxy-benzyloxy, and R' is a group of Formula (a)
wherein n is 4 and R® and R® together form -CHQCH,CHR“’CI-QCH,- wherein RY is -
hydrogen, (C,¢)alkyl or -(CH),R? or R* is a group of Formula (b) wherein g
is 2 and R’ is hydrogen, (Cig)alkyl or - (CH,),R%. |

Most preferred are the'following compounds of Formula I(a):

- 1- (4-amino-5-chloro-2-methoxy-phenyl) -5- (piperidin-1 -.yl) pentan-1-one,

1-(4-amino-S-chloro-2-methoxyphenyl) -
5- (4-methylpiperidin-1-yl)pentan-1-one, 1-(4-amino-5-chloro-2-
methoxyphenyl) - .
5- (4-aminocarbonylpiperidin-1-yl) -pentan-1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) -
5-{4- [ (methylsulfonyl)amino] p:.per:.d:Ln -1- yl}pentan -l-one; and the following
compounds of Formula I(b):
1-(4-amino-5-chloro-2-methoxyphenyl) -3- (1-
methylpiperidin-4-yl)propan-1-one,
1-(4-amino-5-chloro-2-methoxyphenyl) -3- (1-ethylpiperidin-4-yl)propan-1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) - '
3-[1- (prop-1-yl)piperidin-4-yllpropan-1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) -
3-[1-(but-1-yl)piperidin-4-yl]lpropan-i-one,
1- (4-amino-5-chloro-2-methoxyphenyl) -
3-{1-(pent-1-yl)piperidin-4-yl]lpropan-1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) - :
3-{1-[2- (methylsulfonyl)aminicethyl] piperidin-4-yl}propan-1-cne,
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2, 3-di net hoxybenzam de gave 4-am no- 5 chl oro- 2, 3-
d| nmet hoxyphenyl acet ophenone, mp. 75-78 C. This is the repl acenent sheet
-39- EXAMPLE 6 4 -Amino-5[err]-chloro-2[err] 3[err]

-ethyle

nedi oxyacet ophenone The following is the preparation of a conpound

of Formula VI in which Rerr] is chlorciard R err] and R err] are together
et hyI*E.Fledl oxy. Step (a) A solution of 1,4-benzodioxan (8.4 M 25 nL, 0.21

mol ).

20[ er r] C él \(/1‘ TR FRLRE s f e RPRRERY

n. of acetic¢c acid was treatlfTs)d with chlorine gas at 10 to
he precipitate was isolated by

filtrhtli of-&rd2ndS hvﬁamhnmléqmyl)alymeahﬂlzaam%ﬁlwi-vhbpwémlppﬂat e from

et hanpl

gav ¢ Gmindischhomo- 2 InethbemppedyDxane (25.5 g, 0.124 nol), mp.

147- 144[ esk } £ [3SiRdtntDuiAond 1y i op2bp 61 -1 th il k- 0di0r- 4, vir}pesgadh oxane (10. 25

g, 0.pP5
chl or

o
(¢

NZI% - RERL M- cﬁﬂr%rﬁckedgﬁhgx%heﬁymw 0. 0675 erI) and al um num

g( 3-butyl-1-yl)piperidin-4-yllpropan-1-one;

1- (4-amino-S-chloxo-2,3-ethylenedioxyphenyl) -
3-[1- (3-butyl-1 -yl) piperidin-4-yllpropan-1l-one;
1- (4-amino-5-chloro-2-methoxyphenyl) - :
3-{1-[2- (4-methoxyphenyl)prop-1-yllpiperidin-4-yl}propan-1-one;
1- (4-amino-5-chloro-2-methoxyphenyl) - '
3-{1-1[3-(2,3,4-trimethoxyphenyl)prop-1-yllpiperidin-4-yl}propan-1-one; "
1- (4-amino-5-chloro-2-methoxyphenyl) - '
3-{1- [3-(3,4-methylenedioxyphenyl)prop-1 -yl] p1per1d1n 4-y1 }propan l-one;
1- (4-amino-5-chloro-2-methoxyphenyl) - ’
3-{1-[3- (3, 4-ethylenedioxyphenyl)prop-1-yllpiperidin-4-yl}propan-1-one;
1-(4-amino-5-chloro-2 ~methoxypﬁenyl) -
3-{1-[3-(3,4-dimethoxyphenyl)prop-1-yllpiperidin-4-yl}propan-1-one;
1- (4-amino-5-chloro-2-methoxyphenyl) -
3-{1-[3-(3,5-dimethoxyphenyl)prop-1-yl]piperidin-4-yl}propan-1-one;
1- (4-amino-5-chloro-2, 3-ethylenedioxyphenyl) - )
3-{1-[3- (4-methoxyphenyl)prop-1-yllpiperidin-4-yl}propan-1l-one; and the
following compounds of Formula I(c): '
1- [4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy) phenyl] -
5- {piperidin-1-yl)pentan-1-one, _
1- [4-amino-5-chloro-2- (3, 5-dimethoxybenzyloxy] phenyl] -
5- (4-methylpiperidin-1-yl) penta.n¥ 1-one, -
1- [4-amino-5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -
- 5-[4- (prop-1-yl)piperidin-1-yl]pentan-1-one, .

1- [4-amino-5-chloro-2- (3,5-dimethoxybenzyloxy) phenyl] -

5-{4- [2- (methylsulfonyl)aminocethyl] p:i.peridin- 1-yl}pentan-1-one,

1- [4-amino-5-chloro-2- (3, 5-dimethoxybenzyloxy) phenyl] -

5- [4- (methylsulfonyl) aminomethylpiperidin-1-yl]pentan-1-one,

1- [4-amino-S5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] - .

S- {4- (aminocarbonyl) aminomethy.lpipefi’diri— 1-yl]lpentan-1-one,

1- [4-amino-5-chloro-2- (3,5-dimethoxybenzyloxy) phenyl] -

5-(4- aminocarbonjrlpiperi din-1-yl)pentan-1-one,
. 1- {4-amino-5-c¢hloro-2- (3,5-dimethoxybenzyloxy) phenyl] -

5- (4-hydroxypiperidin-1-yl)pentan-1-one,

i- [4-amino-S-chloro-2- (3,5-dimethoxybenzyloxy) phenyl] -

5- (4 -methoxypiperidin-1-yl)pentan-1-one, '

1-1 4 -amino-5-chloro-2-(3,5 -dimethoxybenzyloxy) phenyl] -

5- [4- (aminocarbonyl) aminopiperidin-1-yllpentan-1-one,

1- [4-amino-S5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -

() 5-[4- (methylsulfonyl)aminopiperidin-1-yllpentan-1-one,
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0.075 nol) in 200 nL of 1,2-dichloroethane was stirred under nitrogen for
24 hours. The m xture was poured into approximately 500 nL of ice/dilute
hydrochl oric acid and extracted with nethyl ene chloride. The nethyl ene

chl oride extract were washed with sodi um bi carbonate (Ix), water (Ix) and
brine (1x) and then dried over sodiumsuhtate. The nmethylene chloride was
filtéred and concentrated by rotary evaporation Purification of the

resi qug col umm chr omat ogr y | - 400 nes 15% et hyl

acet dt g/ h%x aves {T%%?' r%‘g"? g" ﬁ Y ﬁ@fflp&?{}y cet ophenone (8.1 g,
0. 033 fol 3; 3l Ut'QBYBH[’@FF}Q}n StléldPE%Ba“BEe‘r“re} 6[ err]-Dichloro-2[err] _

, 3[ er|r | - et hijl-emnbeh-6x ylalzeophesn 6 ndime8hdxyyendylo8bhemyl] -was - added in portions
to 34. 5 mi- @f- (pénd- rleg)ﬁlga}mnnuﬂugr@fahdlahea rate such that the

t enpgr at uy e[4ng;,JQ)e5r gﬁgzroog_ gt&r lr;‘gggé,r;fyq %f,l Ay [err] C. The nixture
was gt rrg E g“etg @i X u]é Shdli HEPC and hen pQu ed onto
250 g' 1ceY ﬁ’éyajg)g‘f“frb?ﬁ B’F & 5?’? gf"é Bi |°f1at

i sol gt nd W”F“PF?‘P':&FFB &ﬁﬂeﬂlﬁé’ﬁecﬁa\%ﬁ?h PWH%PMWFHQ"’QB oride salts'

5[ err|] | 6] &rexofi chl or o-

2[ err|] | 3[ err]-ethyl enedi oxy- 4[err] ni t roacet ophenone (8.9 [err],0.0341

ol ) ,{ M Pphakdded: id thﬂceyp (d) A mxture of 5 :
 6Lenr] - dichl ofg; 2L lnadl 8 the SN £RCHL QY ALE LR 5 B! LRAGSIQRNenone

(i.e., the compounds have affxnxty_for 5-AT, receptors and exhibit .agonist
or antagonist properties). The S-HT, receptor-interactant properties of
test cbmpounds are identified by an assay which utilizes rat, isclated
thoracic esophageal muscle (i.e., test compounds which intrinsically
‘produce relaxation are characterized as 5-HT, receptor agonists, while test
- compounds which inhibit agonist-induced, 5-HT, receptor mediated relaxation
responses are characterized as 5-HT, receptor antagonists).- The rat,
isolated thoracic esophagus muscle is well established as a model for
identifying and characterizing compounds that interact with 5-HT, receptors
(e.g., see Baxte¥, G.S.; Craig, D.A.; Clarke, D.E. Naunyn-Schmiedeberg's
Arch. Pharmacol. 1991, 343, 439-446) and is described in Example 17.

As 5-HT, receptor ligands, the compounds of this invention are useful
for treating conditions which can be ameliorated by interaction with
5-HT, receptors. Such conditions include CNS disorders, gastrointestinal
disorders, cardiovascular disorders, and urinary tract disordere.

' Particular CNS disorders include a variety of neurologic and
psychiatric disorders such as cognitive disorders, psychoses, and
obsessive/compulsive and anxiety/depression behavior. Cognitive disorders
include attentional or memory deficit, dementia states (including senile
dementia of the Alzheimer's type'and aging), cerebral vascular deficiency
and Parkinson's disease. Psychoses which may be treatable with the
campounds of this invention include parancia, schizophrenia and autism.
Obsessive/compulsive behavior includes eating disorders (e.g., bulimia, a
condition in which an abnormal and comstant craving for food is present).
Anxiety/depressive states include anticipatory anxiety (e.g., prior to
surgery, dental work, etc.), depression, mania, seasonal affective disorder
(saD), and the convulsions and anxiety caused by withdrawal from addictive
' substances such as opiates, benzodiazapines, nicotine, alcohol, cocaine and
other drugs of abuse.

Particular intestinal disorders include diseases which relate
directly or-indirecﬁly to gastromotility of the stomach, esophagus and of
both the large and small intestines. Specific diseases include, but are
not limited to, dyspepsia (e.g., non-ulcer dyspepsia), gastric stasis,

This is the replacement sheet

0 5 AUG 1898

Date:



(2 g, 7.63 mmol) and 10% pal | adi um on carbon (800 ng) in 17 nL of 15%
sodi umvhydr oxi de and 160 nL of ethanol hydrogenated at 57 psi for 7 hours.
The m xture was filtered and concentrated by rotary evaporation and the
resi.-due was stirred into water. Drying gave 4[err]-am no-
2[err], 3[err]-ethyl enedi oxyacet ophenone-¥®70 ngy, 5.04 mmol), mp.
135-1576[err]C -40- Step (e) A solution of

]

41 - I ) i
2.5 | of ”‘Pg-g”?'-[ Lt HEres ?%%B“ o Ea! Qé%ﬂeﬁﬁﬁféé%‘%%fsﬁtﬁoag‘fa)g'”

nL of acetpg %ﬁgﬁ? l%fyﬁ d’ré: tﬁﬁﬂs ]ﬁ{’e SYRSCHIF e MhaS™ AP oTRSH T ¢ war m
to rgom t CRPEH& G?%S%ﬁﬂt’c%ﬂn%tqlﬁ’étfa? orSIVETHSHIAr StReAss. xPitiaryns
concegni r adgemdnility awpriey appresubh iandpbingteesifdoddindgsBnct ey apdht"gLlygdgedr |

e

]

The resi due MBEobssdiat ek dty1 iint end iganl asiddaeshedastirbpaseatier . Dryi ng gave
2[ err

3[ qgr% - QEMA&EECB&%XurAgL%&i]or 1&£@a‘€ﬁl<§ar§’%h§f€ Beke PG ?ﬁ&ﬁ%ﬂ@%ﬁe
(289 jmy e rc{ngo %Str:. e ]t' q{ IS:] uses :Ln ugf)shoréote%l Bl hesis to

2[ err] 3[e T eth? di “?Yﬁrfge ‘][) v

facilitate dlagnost:.c rad:.ology and intestinal intubation and for treating
diarrhea, particularly diarrhea induced by cholera and carcinoid syndrome.

Particular cardiovascular disorders include diseases which relate
directly or indirectly to cardiac arrhythmias. Particular urinary tract
disorders include diseases wh;i.ch.relate directly or indirectly to
dysfunction of urinary smooth muscle or innervation causing inadequate
urinary storage or control or urinary stasis and which may result in
infection, calculi or renal damage.

In general, the particxilar condition that a compound of this
invention may be useful in éreating will depehd upon whether the compound
exhibits a.gq'ni.st qualities or antagonists qualities. For example, certain
comi:ounds of this invention which are 5-HT, receptor agonists are useful as
prokinetic agents in treating diseases in which gastric motility is
impaired or for.enhancing ureteral smooth muscle tone in treating urinary
tract diseases in which the bladder is hypotonic or as cognition enhancing
agents for treating conditions which directly or indirectly relate to

_cognition deficit. .In contrast, the compounds'vvhich are 5-HT, receptor
antagonists can block S5-HT; receptor mediated peristalsis and are useful in
treating diseases involving hypermotility states or can block
S-HT, receptor mediated contractions of ureteral smooth muscle and are
useful in the treatment of diseases im.rolving spasticity of the bladder or
can block 5-HT, receptor mediated positive chronotropy and are useful as
a.nt:.a.rrhythm:.c agents.

While the condition for whzch any given compound of this invention
may be useful largely depends upon the antagonist or agonist qualities of
the given compound, certain individual variations may occur. Thus, the 5-
HT, receptor ligands of this invention may be further tested by in vivo or
in vitro methodologies designed to determine therapeutic activity. For
example, the prokinetic activity of compounds of this invention can be
determined by measuring the increase in rate of gastric emptying in rats
after oral administration of test compound. The rat, prokinetic assay is a
well established model for identifying compourids that possess prokinetic
activity. (e.g., see Droppleman, D.; Gregory, R.; Alphin, R.S. J. Pharmaccl.
Methods 1980, 4(3), 227-30) and is described in Example 18.

The cognitive enhancing properties of compounds of this invention g:an
be determined by usiﬂg the Morris Water Maze Assay, which measures changes
~in the cognitive performance of rats. The -Morris Water Maze Assay is a
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(et hyl car bonyl am no) acet ophenone (250 ng, 1.06 mvol) in 6 nL of

di met hyl f or mam de under. nitrogen was cooled in an ice/water bath and

N-thl orosuccinimde (156 ng, 1.17 mmol) was added. The m xture was all owed
to warmto roomtenperature and then heated at 55[err]C for 1.5 hours. The

m xture was then cooled to roomtenperafure and stirred for 16 hours. The

nlxtqﬁe was concentrated by rotary evaporation and the residue was stirred

into
Dryirn
5[ err
acet ¢
5[ err
- ace
mol )
was

wat eri.

Dryin
- et hyf
7. 1-

g
]

p
]
t

wat er. The residue was isolated by filtration and washed with vvater

gaedl established model for demonstrating cognition enhancing activity

chikogo- BperMdrr 3 iR & -et;hghsmwddi X yRaklans | J( NeR fry Pti¥asdfonyd .a i Hiegpe-
nenose, (257D 48 -6485)69ndR JesdhiPed 1B1ExbBB]lern] C. Step (g) A mixture or
-chl or Mi&;ﬁ-i %&&Glty ek Fadt%aﬁ!ﬂieexw 4L@rarr}; rec(oGBHBH eadPRPY L@l No)
_)pgeng rin g:wo o tlment emT?o%atandm U( 2 Tg', 4 m, 5.6

i n AL o g a™ F%’( f The m xture
ncé‘h?‘i“’dt et bﬁ“’?&?%eﬁy ePap ot B §nﬂ t"ﬁlér?pé’éf’ﬂ?fé’ 13??7 r¥d?1 nt o
¥AL-9053i dule huodef, stihenmethdsl meaguree thg nehedt vin SeERCWRC: Affgecerthe
gaseurdleantietgndMaibé dir i novBl proeijayrjighked rarea. The anxiolytic

| enedh HXWACEE QNN RBcE F3dTh ERafihe®] , mp. 133-136[err] C. EXAMPLE

4- AT NQz. 2 S OL %R TREN QX YRIe MY lphrawal e4dH BEEJS1LB k) PE OPan- 1-one

determined by the mouse, withdrawal anxiety test, an accepted assay (e.g.,
see Carboni, E.; Acquas, E.; Leone, P.; Perezzani, L.; Di Chiara, G.

Eur. J. Pharmacol 1988, 151, 159-160). This procedure utilizes the
exploratory model described above. to measure the extent a compound
ameliorates the symptoms of withdrawal that occur after chronically
treating with an addictive substance and then abruptly ceasing the
treatments. The withdrawal anxiety assay is described in Example 20.

In summary, the compounds of this invention are useful for treating
conditions which can be ameliorated by interaction with 5-HT, receptors.
Such conditions include CNS disorders, gastrointestinal disorders,
cardiovascular disorders, and urinary tract disorders. In particular, the
compounds are useful for treating conditions relating to cognitive
disorders, gastric hypomotility, irritable bowel syndrome, arrhythmia,
hypotonicity of the bladder, or spasticity of the bladder.

Administration and Pharmaceutical Composition:

In general, compounds of the invention will be administered in
therapeutically effective amounts via any of the usual and acceptable modes
known in the art, either singly or in combination with another compound of
Formula I or with another therapeutic agent. A the;apeuticaliy effective
amount may vary widely depending on the geverity of the disease, the age
and relative health of the subject, the potency of the compound used and
other factors. A therapeutically effective amount may range from
approximately 0.01 milligram per Kg (mg/Kg) body weight per day to 10 mg/Kg
body weight per day. Preferably the amount will be approximately 0.1 to 1
. mg/Kg/day. Therefore, a therapeutically effective amount for a 70 Kg human
may range from 0.7 to 700 mg/day, preferably 7 to 70 mg/day.

One of ordinary skill in the art of treating such diseases will he'
able, without undue experimentation and in reliance upon personal knowledge
and the disclosure of this application, to ascertain a therapeutically
effective amount of a compound of Formula I for a given disease.

In general, compounds of the invention will be administered as
pharmaéeutical compositions by one of the following routes: oral, systemic
(e.qg.., trénsdérmal, intranasal of by suppository) or parenteral

Ld (e.g., intramuscular, intravenous or subcutaneous). Compositions can take
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The following is the preparation of a conpound of Forrmula | in which R[err]
Is chloro, Rerr] is nethoxy, R err] is a group of Fornula (b) in which p
is*0, gis 2, and Rerr] is hydrogen. Step (a)

4- Am no- 5- chl or o- 2- met hoxyacet ophenone (12.75 g, 64 mmol ), prepared as i.n
Exanpl e 5, was suspended in THF (125 nl)i14The suspension was added to a
-SO[W:] C.solution of lithiumdiisopropylamde (16.1 g, 150 mol) in THF
-41 4 {200 ML) and the mi xture was stirred at Qerr]C for 15 m nutes.

Pyri di he- 4hec2PEB0f| BRNgER: P41EE g capmlefp| SemiBRl 88 d RPVARTE + AESTREYr e was
al | oefl t ocredepretforBpkatip@, AqLetdess amnspinsives) eRidrswazeresdtdtl anWhe

m Xt yr e waschext afrriopeidtar gnpbk MEiSnWakd) aeé lyshpalsidabe, ihhgereeab redonpotndct S
ver e \washegt WolhullBieln cotibiedt DM ki 8P Y UTRa3Y! & BhaditideGONAt DY RGeS dble
}’f‘fff a} iool_]eex%\égégnts.e ThedBhlfle" 834348 e FLDY InACeLAke DEx ahki MRs - A9480 A0%o

1+ (4afi ndE. BATRFEIL-AFERT PBrAIRFRReSI A RAPRYE 7 Y (CORPREA, P SPEpA. T
1- ong (12.Such, excininpt yay e ang $plid3[ldmuide, sapigelig)oxr, in the case of an
aerosol composition, gaseous excipient that is generally available to one
of skill in the art. .

Solid pharmaceutical excipients include starch, céllulose, talc,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel,
magnesium stearate, sodium stearate, glycerol monostearate, sodium
chloride, dried skim milk, and the like. Liquid and semisolid excipients
may be selected from water, ethanol, glycerol, propylene glycol and various
0ils, including those_of petroleum, animal, vegetable or synthetic origin
(e.g., peanut oil, soybean o0il, mineral oil, sesame oil, etc.). Preferred
liquid carriers, particularly for injectable solutions, include water,
saline, aqueous dextrose and glycols. '

Compressed gases may be used to disperse the compound of the
invention in aerosol form. Inert gases suitable for this purpose are
nitrogen, carbon dioxide, nitrous oxide, etc. Other suitable
pharmaceutical carriers and their formulations are described in A.R.
Alfonso Remington's Pharmaceutical Sciences 1985, 17th ed. Easton, Pa.:
Mack Publighing Company. ) '

The amount of a compound of the invention in the composition may vary
widely depending upon the type of formulation, size of a unit dosage, kind
of excipients and other factors known to those of skill in the art of
pharmaceutical sciences. 1In general, the final composition will comprise
from 25%w to 75%w of the compound of Formula I, preferably'30%w to 50%w,
with the remainder being the excipient or excipients.

Prefefably the pharmaceutical composition is administered in a single
unit dosage form for continuous treatment or in a single unit dosage form
ad libitum when relief of symptoms is specifically required. )
Representative pharmaceutical formulations containing a compound of Formula
I are described in Example 16. '

Processes for Preparing Compounds of the Invention: . ,
. A method for making compounds of Formula I is depicted by the
following Reaction Scheme I:
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1- (4- Am no-5-chl oro- 2- net hoxyphenyl ) -3-hydroxy-3- (pyridin-4-yl) -
propan-1-one (8.6 g, 28 Mol ), prepared as in Exanple 6, Step (a), was

di ssolved in concentrated sulfuric acid (40 nL) and the solution was
stirred-at roomtenperature for 15 minutes. The sol ution was poured onto
ice, basified with amoni um hydroxide, gpd then filtered to collect a

yel | o solid. Drying gave 1- (4-am no-5-chloro-2-nmethoxyphenyl) -
3-(pyr|din-4-yl)-2-propen-1-one (7.6 g, 26 mmol), 209-211[err]C Step (c)
1- (4-Am no-5-chl or o- 2- net hoxyphemghgTIOB- SGHIYE i i n- 4-yl ) - 2-propen-|-one
(0.5)g9f 1.7 mmol-), prepared as in Exanple .6, Step (b), was dissolved in
acetijcfacid (25 nL) and the solution was hydrogenqt ed over|} 5%

rhodifum al umi na catal y&t (0.2 g) sat 50 psi for 24 RQ 1 sol uti on was
filtdred, diluted wthlwater, basified withsamoniu r oxi de, and
extracled three timd& wieh rreth,yl ene chéopoicele. T Nogd extracts were
dried ¢ver sodium sul fate. Evapor@tj-af
met hgxyphenyl ) - 3- (pllperl di n- 4- ¥I
8 1- |(4- Ami no-5-chl or o''2- net hoxyphenyt)
-2-pr0|cren 1-one The follow ng is an alternative nethod to Exampl e 7, Steps

(a) 1\ b) s. Aculncailou

4. DCCARBOXYLATION

9,n-° ‘one (0.35 55, 1.2 mmol). EXAMPLE

in which each R!, . R?, R’ and R* are as defined in the Summary of the
Invent:on, w:.th the reactzons apply:.ng partlcularly well to the presently
preferred embodiments.

‘The compounds of Formula I can be prepared by a process which
comprises reacting a compound of Formula II, or a protected derivative
thereof, with a compound of Formula III, acidifying, decarboxylating, and.
when necessary rémoving any protective groups. The reaction between the
compounds of Formulae II and III is carried out in the presence of a strong
base (e.g., lithium diisopropylamide) and in a suitable solvent
{e.g., tetrahydrofuran (THF) and hexametﬁylphosphoric triamide (HMPR),
preferably a S0/50 mixture of THF and HMPA) at -40 to 0°C. The reaction-
mixture is then acidified and extracted into an appr'opria.té solvent
(e.g., methylene chloride). The decarboxylation can then be carried by
standard methods to form a compound of Formula I. The preparation of a
compound of Formula I by the process depicted in Reaction Scheme I is
described in Example 3. )

Compounds of Formula II in which R* is a group of Formla (a) can be
prepared by reacting a halo(C,)alkionate with a compound of the formula
NHR'R® to give an aminated (C.¢)alkionate and then hydrolyzing and
converting to the acid addition salt. The reactiom with the compou_nd of
the formula NHR'R® is carried out in a suitable solvent (e.g., l-methyl-2-
pyrrolidinone, DMF, etc.) at 25 to SO°C, preferably at approximately 35°C,
and requires 12 to 48 hours. The hydrolysis can be effected with acid
ke.g., hydrochloric acid, sulfuric acid, etc.) at 90 to 110°C, preferably
at approximately 100°C, and requires 2 to 4 hours. The acid addition salt
can be recovered by crystallization from the solvent (e.g., by diluting
with acetone). :

Compounds of Formula II in wh:.ch R' is a group of Formula (b) may be
| prepared from an appropriately 1l-substituted 4-hydroxypiperidine or
4 -hydroxymethylpiperidine. The 4-piperidinéalcohol is converted to the
corresponding sulfonate (i.e., to 4- (p-toluenesulfonyloky) piperidine or
) 4- [(p-tolueﬂesulfonyloxy) methyl]lpiperidine) by reacting with
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Pot assi um hydroxide (5.0 g, 89.3 mml) was dissolved in water (25.0 niL).

Et hanol. (100 nL.) was added to the solution and the m xture was stirred.
4--Am no- 5- chl or o- 2- net hoxyacet ophenone (10.0 g, 50.5 mmol ), prepared as in
Exanpl e 5, was added to the stirring solution and after '5 m nutes pyridine-
4- car boxal-dehyde (6.4 g, 60.0 nmol) wasigdded and the m xture was stirred

for

filt Fr

2- et
-42-

4- am
4-am
2, 3-4
Pr oce
4-am
acet d
(pyri

el

roxi mtely 12 hours. The m xture was then diluted with water and
ed to collect a yellow,solid. Dr gave 1- (4-am no-5-chl oro-

hpxy@tiatipgeaudfongy Fhiprada. y[rje & Xﬁ?ftﬁﬁénlq *BfR %fst%% V4t £48n ) |

[ ocesdpngge ain ithe Brasgice 8f Hsae toepraivrec

D- 5¢ Claiqe ChodydREBAF YR DIPipeoidEnwl t Ithe

D- 5 Clli QL Prckyda AidAy! RARKL Bipe AR ho Phe Brne cgawrtlaa(éo anafQrBeghlier o-
! e&%%%gg w'dkc% %{A&ngv&' ) PR 9P Frorlify 12097 211[err] C
) 5- chl oFB“fcﬁﬁn%)Iﬁ’ﬁf&/‘é?&éf’%lﬁ’én‘é‘?ﬁ‘@°\iﬁgqsn°ﬁ EOFFAEE XA PEERTE (F 318t hoxy-
herfdife Pgatected derivptive- ¢ thp -nipevidingazaiphet hoxyphenyl ) - 3- .
n-é.g., 1-tert-butoxycarbonyl-4-piperidinemethanol). The preparation of a
protected derivative of Formula II in which R' is Formula (b) is described

in Example 1. ] .

The compounds of Formula III can be prepared by reacting an
appropriate 4-amino-5-halobenzoic acid with N, O-dimethylhydroxylamine
hydrochloride. The reaction is carried out in the presence of
carbonyldiimidazole in a suitable golvent (e.g., N,N,-dimethylformamide
‘(DMF)) . The preparation of a compound of Formula IITI is ‘described in
Example 2. '

Alternatively, compounds of Formula I in which R* is a group of
Formula (b) and R’ is not hydrogen can be prepared by alkylating a
corresponding compound of Formula I in which R’ is hydrogen with a compound
of the formula L-R® in which L is a leaving group and R® is (C,)alkyl, (C,
g) alkenyl, phenyl(C.) alkyi (wherein the phenyl is substituted as defined in
the Summary of the Invention) or - (CH)R? (wherein z and R are as defined
in the Summary of the Invention). The alkylation is carried out under
standard amide alkylating conditions (Luh, T.; Fung S.H. Synth. ‘Commun .
1979, 9, 757), in an inert solvent (e.g., acetonitrile, DMF, THF, etc.),
and at a reaction temperature of 20°C to 100°C and requires 1 to-48 hours.

' The alkylation can also be carried via a phase-transfer catalyst
(PTC) system, i.e., with catalyst in a liquid-liquid two phase solvent
éyster_n (Gajda, T.; Zwierzak, A. Synthesis, Communications 1981, 1005), or
preferably a solid-liquid's'ystem (Yamawaki, J.; Ando, T.; Hanafusa, T.
Chem. Lett. 1981, 1143; Koziara, A.; Zawaszki, S; Zwier_zak, -A. Synthesis
1979, 527, 549). A liquid-liquid two-phase system is comprised of an
agqueous phase consisting of a concentrated alkali hydroxide solution (e.g.,
50% aqueous sodium hydroxide), an organic phase comprised of an inert
water-immiscible organic solvent, and an appropriate catalyst. ‘A
solid-liquid system consists of a powdered alkali hydroxide/alkali
carbonate suspended in an organic solvent and catalyst. .

The reaction is effected by slowing adding the alkylating agent to a
PTC system containing ‘the compound-of Formula I until the alkylating agent
is 10 to 50% in excess. The reaction mixture is képt at reflux until the
reaction is complete. The mixture is then cooled to room témpera.ture and
the broduct: is isolated by conventional methods. .Suitable organic solvents
include benzene, toluene, and the like. Appropriate catalysts include

alumina coated with potassium fluoride and quaternary ammonium sulfates
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yl)-propen-1-one, m p. 220-223[err]C. EXAMPLE 9 1
(4- Am nro-5-chl oro- 2, 3- et hyl enedi ozyphenyl ) - '
3-(piperidin-4-yl)- 2 propan-1-one The following is an alternative nethod to
Exanple 7, Step (c). Step (a) A solution of
1- (4-am no-5-chl or o- 2, 3- et hyl enedi oxyphenyl ) -
3- (pyry.din-4-yl)-2-propen-l-one (1.55 g, 5 mml) in 50 nL of THF was
hydr-gggnat ed over 5% pal | adium on carbon (0.5 g) for approximtely 2 hours.
The i kt gpeh \ids tet9ar ariagyasanard e dwdregesdewhfare 2@y evapor ati on.
Puri fli fatrbrapafiyhethgsindoeidny chldbida. gdhe dlkphattiogrefphycq@dind of
CH[ enr | Orbiid1er k1K) fRrvwHicn m 19mhlat ®fe] {3eg@iBed in Example 10.
1-(4-am “0 o %@Jn;? Ut é’f Foh %“?d:l O%SMPJFFE‘YLL FrbdY ok By | LPr aRART iz0ne
1-(4]aE1 6c’§’?§ﬁf: &', ‘3‘%&’ Sé’Fﬁedl O%WMR% Loy FEMEALQY R R opan- 1- one
(1.23 p, (Bhsreinok’) and RSame apf dgfizedain gbetSuomani df vike Fryembgerraced bever 5%

o Jum phégdrea Wtagkyﬁuﬁé aDcei)lpoﬁzd5& Peimd1ar 1 aﬁp&mnﬁt ek myaeomufstn IThe
m xt yr e r 22, x€f hano
The dO‘TbI ne #ﬁ%‘? o télgé]\%/gﬁﬁcogcgénl?ag eﬁwq\%acuo S—B% él g&tl%ﬁ%\& ?)'f t

ue S>(,0 { | (§8ng6| -SO,NR“RY or -C(O)NR . The alkylation is carried out in a

suitable solvent (e.g., THF) at 0 to 20°C. The preparation of a compound
of Formula I(b) in which R’ is 2- [(methylsulfonyl)amxno] ethyl is described

R =

in Example 11.

A method for making compounds of Formula I in which R% is hydrogen
and R!' is a group of Formula (a) is dep:Lcted by the following Reaction
Scheme II:

REACTION SCHEME II

! L
1. LEWIS ACIO .
P ~s >
OCH 19
3 '*
k“’l%bu),

|
H v vi .Y

3. L=R%, K4C05
4. NuR'R®
DEPROTECTION

in which P .is a protéctive group, R® is halo or hydroxy, R” is halo and L
is a leaving group and each n, R!, R}, R’ and R® are as defined in the
Summary of the Invention.

The compounds of Formula I in which R? is hydrogen and R“ is a group
of Formula (a) {Formula IV) can be prepared by a process which comprises
reacting a compound of Formula V with a cdnpound ‘of Formula VI; alkylating
with a compound of the formula L-R%; :i:ea.cting with a compound the formula
HNR'R®, or the N-oxide thereof; and removing the proi:ective group.

The reaction between the compound of Formula V and the compound of '
Formula VI is carried out in the presence of a Lewis acid (e.g., aluminum
chloride (Alci,) + boron trifluoride, hydrogen fluoride, phosphosporic acid,
etc., preferably AlCl,) and in a suitable solvent (e.g., ethy_lené
dichloride (EDC), methylene chloride, carbon disulfide; etc., preferably
EDC) to form a 2-hydroxyphenylalkanone. _ - )

Alkylation of the 2-hydroxyphenylalkanone with the compound of the
formula L-R® is carried out in the presence of potassium carbonate in a
suitable solvent (e.g., methyl ethyl ketone (MEK), DMF, ethanocl, THF, etc.,
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chr omat ogr aphy (ZO%CJ-l[err]O-I-CI-l[err]Cl[err] + 0.2% NH[err]O—l) gave
1- (4-am no-5-chl oro- 2, 3-

et hyl enedi oxyphenyl ) - 3- (pi peri di n-4-yl)-propan-1-one (0.22 g, 0.68 nmol).
EXAMPLE 10 1-(4-Am no-5-chloro-2-nethozyphenyl)- 3- [I-

(prop-1-yl)piperidin-4-yllpropan-1-one-ighe following is the preparation of

ac ound of Formula I in Wmch Rl err] is chloro, R[err] |s met hoxy, and

Rlerf]l is a group of Fornul a i n_which |SO . %RZis

propt 1I- ypreferaply AR 25 2EhER 8°§c rreﬂ%fgg yithy Ehe “eolpdiia ¥ dnd

(pi perli difnxehlal JIRBhan-Brohed out-#ga g@itable 891'6?‘%4‘5@ Pfp&FRateds in

Exanplle gup; deias eede. ! prétdisbayipae) (4t 20 rio) 0@l 1pdproreprioparsa 0. 065

?‘(Sbm% Z%g%%%are %g;f&%ﬁ%é(&? thi Q\é’ieéé’iv@k} 2REvE@ns Qb Ol veagraubl 1 r ed at
s i e n agueous

amohi ngﬁﬁlcﬁrﬁffﬁaetlgndo tahy?mpaceé ?fs é#‘%Qe 11%1 bgi%%a%ﬂeﬂaagz%%\%\ﬁ?% |

sepa teées%édlwgf‘ﬁ“%ér and then brine, dr| ed over sodium sul fate, and

evapprht ed. Pohefomcinds of Tdrmutedildere Bjthsr prailgble GEBAERIALEPhy (10%

CH[ ef r | Otle Gl o5 tKIkre¥silerigaakaidland 4-eliliorovaleryl chloride) or can otherwise

be readily prepared by halogenation of the corresponding .alkanoic' acid.
The N-acetyl-halo—s-}nethoxyanilines of Formula V are ‘either commercially
available or can otherwise be obtained from N-acetyl-3-methoxyaniline. For
example, a compound of Formula V in which R! ig bromide can be prepared by
reacting N-acetyl-3-methoxyaniline with bromine in a suitable solvent
(e.g., dichloroethane). _ .

The compounds of the formula HNR’R® (e.g., amines such as
dimethylamine, diethylamine, diprop-1-ylamine, etc., and azacycloalkanes
such as pyrrolidine, piperidine, pyrrolidine, morphol:.ne,
4-phenylpiperidine, 4-methylpiperidine, etc.) are known and avaxlable
commercially or otherwise can be synthesized by methods known to those of
ordinary skill in the art.

In variations upon Reaction Scheme II, compounds of Formula I may be:
prepé.red by reacting, in the presence of a Lewis acid, a compound of
Formula V with a 'compound of Formula VI; reacting with a compound of the
formula HNR'RS, or the N-oxide thereof; alkylating with a compound of the
-formula I;-Rs; and removing the protecti'ire group; or by reacting a compound
of Formula VI with a compound of the formula HNR’R®, or the N-oxide thereof;
reacting, in the presence of a Lewis acid, with a compound of "Formula V;
alkylating with a compound of the formula L-R’; and removing the protective
group, ' ' ' '

A method for making compounds of Formula I in which R' is a group of
Formula (b) wherein q is 2 and R’ is hydrogen'is depicted by the following

LL Reaction Scheme III:

REACTION  SCHEME IIIX
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5-chl or o- 2- met hoxyphenyl ) - 3-[| - (prop-1-yl ) pi peri di n-4-yl ] propan-1-one which
was then dissolved in ethanolic hydrochloric acid: Crystallization with

et her gave 1- (4-am no-5-chloro-2-nethoxyphenyl) -3- [1- (prop-1- :
yl ) pi peri di n-4-yl ] propan-1]-one hydrochloride (0.15 g, 0.4 nmml), mp. 200-
201[err]C. Proceeding as in Exanple 10;9but replacing 1-bronopropane with

| odomwt hane, gave 1-(4-am no-5-chl oro-2-net hoxyphenyl) -

3-( 1?}t hyl pi peri di n-4-yl) propan-1-one hydrochl oride, mp. 179-180[err]C.
Proceedi ng as in Exanpl e 10, but replacing 1-bronopropane with iodoet hane
gave |1 (4-am o= 5- chl o 2- met hoxyphenyl ) - Q! .

3-(14ef hyl pi pery - ropag,(,lE one hydrochl ornd Al P> Sy130fjerr] C
Procaedi ng as i mpl e 1- bro @ it iogobut ane,
gave |1} ( 4- ayutT0§~<CThigdr o- 2 e he’nyl) ~Rr?

(but-{1Fyl') pi peri di a 4-yl ] -propan- -one hydroczhl orlge mp. 195-196[err]C.
Procgefding as in n‘lpl e 10, but t%placing 1-bronopropane with 1-

br ong- R- net hyl propéhb gave ¥- °P4PH Ho- 5- chl or o- 2- met hokYphenyl ) -3-[ 1-
(2- methyl - prop- 1-yl') pi peri dt -n8PRYFENMFIEHan- 1- one hydrochl ori de, m p.

198- 199[err] C. Proceeding as in Exanple 10, but replacing 1-bronopropane.
wi th |11 brono-3-net hyl butane, gave 1- (4-am no-5-chl oro-2-nethoxyphenyl)
-3-[2{(3- methyl-butyl-yl)piperidin-4-yl]propan-1-one hydrochloride, mp.
178-1479[err] C -

in which R!, R?, R® and R’ are as defined in the Summary of the Invention.

Cbmpounds of Formula I in which R‘ is a group of Formula (b) wherein
p is 0, q is 2 and R’ is hydrogen can be prepared by a process which
comprises reacting a compound of Formula VIII with a compound of Formula IX
to give a 3-pyridin-4-yl-3-hydroxy-propan-l-one derivative, dehydrating the
3-hydroxypropan-1-one to give a 3-pyridin-4-ylpropen-l-one derivative, and
then hydrogenating to give the corresponding 3-piperidin-4-yl-propan-l-one.
The reaction between the compounds of Formulae VIII and IX is carried out
in the presence of a strong base {(e.g., lithium diiscpropylamide) in a
suitable solvent (e.g., THF) at -50 to 50°C. Dehydration of the
3-hydroxypropan-l-one is carried out by standard methods
(e.g.; acid-catalyzed dehydration). TIf the reaction between the compound
of Formulae VIII and IX is carried out in the presence of potassium _
hydro:::ide, the dehydration occurs sporltaneously and the reaction proceeds
to the 3-pyridin-4-yl-2-propen-l-one in a single step.

Hydrogenation of the 3-pyridin’-4-y1-2-gropen-1-on'e is carried out by
with an appropriate catalyst (e.g., 5% rhodium-alumina, 10% palladium on
carbon, platinum dioxide, palladium dihydroxide, etc.) in a suitable -
solvent (e.g., acetic acid, ethanol, DMF, THF, etc.) at § to 60 psi and
requires 1 to 48 hours. The preparation of a compound of Formula I(b) by
the process characterized above is described in Example 7. i .

Alternatively, hydrogenation of the 3-pyridin-4-yl-2-propen-1l-one is
carried out by (i) hydrogenating the 2-propen-l-cne until conversion to the
corresponding 3-pyridin-4-ylpropan-l-one is compléte, (ii) optionally
alkylating the propan-l-one with a compound of the formula L-R® or X-R*
(wherein R® and R® are as defined above), and then (iii) continuing
L} hydrogenation to give the corresponding 3-pipe:;idin-t!-ylpropan-l-one.
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Proceedi ng as in Exanple 10, but replacing 1-bronopropane with .

1- bronopent ane, gave 1- (4-am no-5-chl oro-2-net hoxyphenyl) -3- [1-
(pent-1-yl) - piperidin-4-yl]propan-1-one hydrochl oride, mp.

196- 197[ err] C. . Proceeding as in Exanple 10, but replacing 1-bronopropane

W th 1-bronmohexane, gave 1- {(4-am no-5-gdd or o- 2- net hoxyphenyl) -3- [1-
(hex-¢Iyyl) - piperidin-4-yl]propan-1-one -hydrochloride, mp. 212-213[err]C
Procgedi ng as in Exanpl e 10, but replacing 1-bronopropane with .

3- br dmypriEPERSENAGAGR Of. the HFPPRCGE R SPY-2P1eidAB A FRBTRASR -1 RMe 1§ FarTied
propenyl )ousi pésh- dnnapprpbt jmtepeatalysndShydd badilupr i saripeny. 206 Palbaiisnr | C.

Pr oceeqli Nyaadxide, E¥ed)| eén 1D subtdble eqllaedtnde lg .r vemp ao@aire avdid, hDMF,

1- chllono-dnaRbNO%YEt NaRes GAEE phi ficPPhdres Ghkor&r Row®f. hodP ROy heich [ 1-
(2- et foxy %t Qé(.Jﬁ)ouRa R bl d- ¥ip) PLORAN w218, {‘N&r-&ecéﬂo%&%ylfﬂx%ef%”g as
I n Exjanpl e 10, But replacing 1-brfonopropane with 2- .

br ono} I{- [’(sdfiﬁ%‘fWFQrﬁ"‘E&ﬁ:ﬂ‘HlGnH ) ami nol et hyl , gave 1-(4-ami ho-5-chl oro-

2- met hgxy- pherffiie) optional reaction with the compound of the formula L-R® or X-rR*

3- (1-] 2- (it emtideasit asuldarybydaboac Eby Ichpi 151 at ivndes/ Icoppam@s- de one
hydr ochl Forfi1a M Bn WAen B0l £l §foup of Formula (b) and R’ is hydrogen. -

'Hydrogenation of the 3-éyridin-&l-yl-propan-l-one is carried qui: by with an
appropriate catalyst (e.g., 5% rhodium-alumina, 10% palladium on carbon,
platinum dioxide, palladium dihydroxide, etc.) in a suitable solvent
(e.g., acetic acid, ethanol, DMF, THF, etc.) at S to 60 psi and requires
1 to 48 hours. . :

The compounds of Formula VIII can be prepared by methfrla.tion of the
corresf)onding N-methoxy-N-methylbenzamide. The methylation is carried out
by reacting the N—methoxy-N—methylbenéamide with methylating agent
(e.g., methyllithium, methyl magnesium bromide, etc.) in a suitable solvent
(e.g., THF, ether, etc.) at -20 to 20°C and requires 1 to 24 hours. The
preparation of a compound of Formula VIII in which R' is chloro and R® is
methoxy is described in Example 5.

Alternatively, compounds of Formula VIII in which R? and R’ together
are ethylenedioxy can be prepared by halogenating a protected derivative of
4'-amino-2',3" -ethylenédioxyacetophenone and then deprotecting. The
halogenation can be carried out by reacting the acetophencne with a
halogenating agent (e.g., -N-chlorosuccinimide, chlorine, ,et::c.), in a
suitable solvent (e.g., DMF, acetonitrile, etc.) &t -20 to 80°C and
requires 1 to 24 hours. Deprotection can be c¢arried out with base (e.g.,
sodium hydroxide and the like) in a suitable gsolvent (e.g., methanol and
the like). ' . B : '

The 4'-aming-2',3'-ethylenedioxyacetophenone can ‘be prepared by
reacting 5',6! -giichloro-Z','3'-ethyienedioxyacetophenone with fuming nitric
acid to give 5',6'-dichloro-2' ,3'-ethylene_diéxy-d.'-nitroacetophenone and
then reducing.  The reaction with the nitric acid is carried out at
0 to 25°C and requires 0.5 to 2 hours. . The reduction is carried out in.the
presence 6f catalyst (e.g., 10% palladium on carbon) in a suitable solvent’
‘(e.g., ethanol, acetic acid, ethyl acetate, etc.) at room temperature and
requires 1 to 24 hours. Protection of the 4'-amino- '

2',3! -et:hylenedioxyacetophenoné can be effected by reacting with'a suitable
protecting agent. For example, 2',3!'-ethylenedioxy-

4'- (methyicarbonylamino) acetophenone is prepared by reacting the
unprotected acetophenone with acetic anhydri&e in pyfidine.' The reaction
with the acetic anhydride is carried out at 0 to 30°C and requires "
L 1 to 8 hours. ’

s
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-44- Proceeding as in Exanple 10, but replacing 1-bronopropane with 2-
- brono-1-[ (di net hyl am nocar bonyl ) am no] et hyl , gave 1-(4-am no-5-chl oro-
2-4ret hoxy- phenyl ) -
3-(1-[2-(di met hyl am nocar bonyl ) am noet hyl ] pi peri di n-4-yl } propan-1- one
hydrochl oride, mp. 167-171[err]C. Procegfling as in Exanple 10, but
‘repl & ng 1- bronopropane wi th 2- brono-I-[ ( nmet hoxycar bonyl ) am no] et hyl ,
gavel| 1 (4- am no- 5-chl oro- 2 -nmet hoxyphenyl -3- (1- [2- (net hoxgcar bonyl)
anmi noet hyl ] pi p&e 81 rf'4dighoppad: efhﬁﬁ‘é“erﬁiﬂi"béhr%’rqraécetﬁﬁien° be
~ 239- 240 erpdeBardd byeadiongnasng i Exbenrodidanehbte 9iepltadr drhior-dmbpr opane
W thi2t brigeodid«ahe i ddauenametdypistidanytyarhnaliabtidn, cgave carried out by
1-(44am n%éﬁﬁmé)rtﬂe nL &I!:%M mgﬂycl:l'l)lor:.ne gas in acetic acid at 0 to 20°C and

it TR HUANIR T ey e

repl dci ng Gl'-7biab‘t’h}|9F6p’aﬁébW%°F}1?‘anEr‘6’rﬁ5‘ FCT éfﬁ 8n e) Hﬁ?%é’]cﬁr?fpﬁl
gave |14 ( 4-lawinoadidc b oy guitblemdivsypHenyi ) 1s 3 dJ-FE]-O’{OSthEFWet PRHLSH| fonyl )
am-ngpl op-disuy£ige, peid-dbensbny| }qrcopaat 2o ote shydrandhieguiites 2t 48 hours.
1_94;] 1o%[err] C. Prperssisdg @akihd LxpoRiae 48 robiblal ePirGhidh ik hecdiRREGPIBE
Wt Formula (a) is depicted by the following Reection Scheme IV:

REACTION SCHEME IV

0
e - R (CH.-,)NR‘R‘
BrcRy) ' - O o
zla . .0 _ocHy ol 23
r N . 2
p\ .'
Xt b Rt . X
Xt
3. pLPROTECTION
s, nuntet

in which each P is a protective group and R!, R?, R}, R’ and R® are as
defined in the Summary of the Invention.: '

Compounds of Formula I in which' R* is a group of Formula (d) can be
prepared by a process which comprises treating a compound of Formula XI
with magnesium to giwie a Grignard reagent, reacting the Grignard reagent
with a compound of Formula XII to give the 'correspondihg protected (C,
¢) alkanone, deprotecting and then reacting the unprotected alkanone with. a
compound of the formula NHR'RS. ‘ ' '

The treatment with the magnesium is carried out by adding the
compound of Formula XI under nitrogen to a suspension of magnesium in a

" suitable solvent (e.g., THF, diethyl ethexr, etc.) at a rate such that the
liberation of heat is controlled and then allowing the reaction to proceed
at 20 to 25°C for 1 to 2 hours. The react:.on with the Grignard reagerxt :.s
carried out by cooling a solut:.on of the compound of Formula XII in a
suitable solvent (e.g., THF, diethyl ether, etc.) to between -10 and -20°C,
preferably to. approximately -15°C and then adding the suspension containing
the Grignard reagent, cooled to approximately the same temperature, and
_allow:.ng the reaction to proceed at 0 to 15°C, preferably at approx:.mately

10°C, for 1 to 2 hours. ’

Deprotection can be effected by any means which removes the

L/ protective group and gives the desired unprotected alkanone in good yield.
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| odobut ane and 1-(4-am no-5-chl oro- 2- nethoxyphenyl) 3- (pi peridin-4-

yl ) propan-1-one with 1- (4-am no-5-chloro-2, 3-et hyl enedi oxyphenyl) -
3-%(pi peri di n-4-yl ) propan- 1-one, gave 1-(4-am no-5-chl oro-

2, 3- et hyl-enedi oxyphenyl)-3-[1-(but-1-yl)-piperidin-4-yl]propan-1-one
hydrochl ori de, mp. 265-267[err]C. Proceezi ng as in Exanple 10, but
repl gty ng 1- bronopropane wi th i odobutane and

1-[enr] (4-am no-5-chl aor 0- 2- net hox hen I -3 eridi one
with|1 ((4T"§rrf?ﬁf%°ﬂh‘116P Ehe SORFOE YRS y plspgarr(lﬁa %‘ﬁ é‘\“#or BRdeEa O1°

4-y| )| pf oparith-Hrie, Sg%mievale(mwarﬁrﬁée@h}m drte- 2 e&ﬂd?#i@?ﬁsxfﬁh@ﬁw %in a
3-[ 1-|( but -skriyhpd BOLveditn{el-oy, ] By, O - étaneaHMr o6 [dsoC) Gerefargbly at 55 to

175- 37 [erddoG VB E rdd 4l tb% ALPL: SThE éf% Parar I 32Xy RR@EYIa of

3 (L% thSLf' b Me) BHAAI0E LA RS LS Lo YT 0RAN 201 19@3%% .
ol I qwi n gls r ?EF | C err] is
chlorlof Rerr] § Pr\é‘gdr?o?f/ F%@"’Rﬁ%? r‘j"[a’ﬁ ‘S‘e é’rﬁﬁ’?ﬁ?ﬂ B TEBrTHRGa® (BT fch p

is 0, q i Formalkal IRLeyith & sultibleoprgtesyintggeytani Adlesailad deranipeimnehe (40
ng, G. 9 nmide) tevimidues appritable ttol prstect vergrowpedaidiehsind sremovalvwes dbeol ed
in an i ce fah8 . irATSR! Wrebhk ObroRICBINE Tbi Yh digheid GpntHesiio) WAE Wileyls

O- 1My 1 a 43D} )1afR1S: 8y oWl ¥, 20056 AN REBXbH MRS £E1 hSGhIAr R0 M UL es

to farr protgér!:.ve groups are trimethylsilyl can be prepared by reacting a compound

of Formula III with chlorotrxmethyls:.lane The reaction is carried out’ in
the presence of strong base (e.g., tert-butylmagnesium chloride, lithium
big(trimethylsilyl)amide (LiHMDS), etc.) under nitrogen in a suitable
'solvent (e.g., THF, ether, etc.) at -15 to 15°C, preferably at
approximately 10°C, and requires 15 to 30 minutes. 'Deprotection of a
compound of Formula XII in which the protective groups are trimethylsilyl .
can be effected with acid (e.g., hydrochloric acid, tr:.fluoroacet:.c acid,
etc.).

A method for making compounds of Formula I in which_ R* is a group of
Formula (a) is depicted by the following Reaction Scheme V:

REACTION SCHEME V

0
-9 ' . Linmes r' NR®p®

+ . : : ' (CH,)
.NHROR® - 2)a

Ho/l%cn,), . T e s

ot ' H,N R

NocH, le
’\ 3 .
'l(ﬂ) 'P g. * X

3. SEPROTECTION

in wh:.ch each P is a protective group and R‘ R?, R, R’ and'R® are as
defined in the Summary of the Invention. '

Compounds of Formula I in which R' is a group of Formula (a) can be
prepared by reacting the acid addition salt of a corresponding compound of
Formula II (Formula II(a)) with a compound of Formula XIII in the presence
of a strong base (e.g., LiHMDS, sodium bis (trimethylsilyl)amide, lithium
diisopropylamide, preferably LiHMDS) and then deprotecting. The reaction
between the compounds of Formulae II(a) and XIV can b¢ carried out by

* cooling a ‘mixture containing the compound of Formula II(a) in a suitable
solvent (e.g., THF, ethylene glycol dimethyl ether, diethyl ether, etc.) to
9 between 10.and 30°C, preferably to -approximately' 15°C; adding a minimum of
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1-[2- (et hyl sul phonyl ) et hyl]ethyl eniine. This is the repl acenent sheet

-45- 1-(4- Am no- 5- chl or o- 2- net hoxyphenyl ) - 3- (pi peri di n- 4-yl) propan-1- one
(240 mg, 0.8 mol ), prepared as in Exanple 3 or Exanple 7, was dissol ved in
THF (20 nL) and the solution of 1-[2-(nethylsul phonyl)et hyI ] et hyl eni m ne
was added through a filter. The m xtureyyvas heated under reflux for 1 hour
and then concentrated in vacuo.. The resi ue was dissolved in et hyl acetate
and thik solution was then washed three times with water, dried over sodium
sul fatle] ahageveglengsi o thPetrdng basepand\aldevingal geltochriomus afr aply AT
CH er r] OH-adferd819] herdppyofiadBely 20°C; cooling the mixture to between

1- (4' am NG %nﬁh:l.@’rco &JE&Q&&YQQ%%LJxﬁa{ély[ g‘c and then adding the compound
(met it pulLoBiLAA oet Wik gt A -dal bRrapataleane offys al [Tgat | on
from gt ha oric aciddy T4 0- 2- B hoxyphenyl)
3-{1- (2 (r?étﬂ’f??"s‘tﬁtle&hyﬁ f‘ﬁﬁ%oe‘?WP]‘e‘ﬁﬁﬁﬁrqaﬁl ke &ffi?ﬁtﬁf‘o‘%ﬁér"i‘“li’ Phzgs which

h

hydr oghl orjegevesn e ggg:eg%o[eeg;qug arEiX AfipeeEthe desired unprotected product in
1- [ 4- A nazdwdciilelido- 2A (s3itaklie NRtdiazyivengydup x§oxp Bied \dolmpound of Formula XIIT
is trimethylsilyl which can be readily removed with acid. The preparation
of a-compound of Formula I by the procesé characterized above is described
in Example 15. - ’

‘ Compounds of Formula XIII can be prepared by react:.ng a correspond:.ng
benzoic acid with methanol in the presence of thionyl chloride and then
adding the protective groyps. The reaction with the benzoic acid is
carried out at 0 to 25°C, preferably at approximately 15°C, and requires 1
to 4 hours. The.protection can be carried ocut with chlorotrimethylsilane
in the presence of strong base (e.g., tert-butylmagnesium chloride, LiHMDS,
etc.) in a suitable solvent. '

Additional Processes:
Compounds of Formula I in which R is (G ) alkyloxy or
phenyl (C,,) alkyloxy can be prepared by demethylating a compound of
Formula I in which R’ is methoxy, and then alkylating with a compound of
the formula L-RZ in which R® is (C,)alkyl or phenyl(C,,)alkyl (wherein the
phenyl is optionally substituted with one to three substituents
independently selected from halo, hydroxy, (Ci,) alkyl, (C4) alkyloxy, n:.tro,
amino, an}inocax.;bonyl, (Ci) alkylamino, di(C.,) éikylamino, (Cia) a.lkanoylam:.no
and 3, 4-methylenedioxy). The demethylation is carried out by standard
" methods with an appropriate demethylating agent (e.g., boron tribromide,
boron” trichloride, etc.) and in an aprotic solvent (e.g., methylene
chloride, dichloroethane, etc.) or with acid (e.g., aqueous hydrobromic
acid) to form the corresponding 2-hydroxypheny1a1kan-1-oné. The alkylation
is carried out in the presence of potassium carbonate in a suitable solvent
(e.g., methyl ethyl ketone (MEK), DMF, ethanol, THF, etc., preferably MEK)
at 40 to 200°C. The preparat:.on of a compound of Formula I by the above
process is described in Example 12. .
The compounds of Formula I wherein P is 1 (compounds of Formula I in
the N-oxide form) can be prepared by oxidizing a.compound of Formula I in
- which p is 0. The oxidatidn is carried out at a reaction temperature of
approximately 0°C with an appropriate oxidizing agent and in a suitable
inert, organic solvent. -Suitable oxidizing agents include hydrogen
peroxide or peroxy acids such as trifluoroperacetic acid, permaleic acid,
perbenzoic acid, peracetic acid, and m-chloroperoxybenzoic acid. Suitable
solvents include halogenated hydrocarlions, e.g., methylene chloride, and
L alcohols. Alternatively, the compounds of Formula I wherein p is 1 may be
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3- (1- [2- (rmethylaul fonyl) am noethyl] piperidin-4-yl)propan-1 -one The
following is the preparation of a conpound of Formula | in which Rerr] is
chloro, Rerr] is 3,5-di methoxybenzyloxy and Rlerr] is a group of Fornula
(b), inwhich pis 0, gis 2 and Rerr] is 2- (rrethylsulfonyl)am noet hyl .
Step (a) 1-[4-Am no-5-chloro-2-nmethoxypheayl]-3-[1-[2-

(metﬁ% sul fonyl ) am noet hyl ] - pi peri di n- 4- yl)propan-1-one (1.19 g, 2.8 mmol),
prepared as in Exanple 11, was djssql ved _in dichlqroet hanbﬁgo m.). Boron
tribrofr dep‘feﬁ’aﬁe?ﬁsﬂl&%e“ ok % PRENEKES Of. HregstarBniRASe™ SWded and the
m xt yr ¢ wabntsrpedidtefor approximately 12 hours; The mixture was then poured
- over {i ¢e and netémdoands ol Boumilda (150 m:)chamdsammi oenplygpamed be rederimg a
added. Thi@ou&:iohﬁd&ff Fbrefulls €r WREx&id bl £l 1UNtine feciebidd @8 fadiéooiediridert he

met hyl en &{Hn gk&'ecchaya J; B Ausgusy axg irelfichol seg&%%dlarad s oed with
fresH gg'e ene _ch )i Layer, m X t:H rea Stl rred. The
met hyll éne THIGPT de Tgﬁye’}x% Wer"g lﬁ'é%f' Xn?? 5?‘7’ €d "over potasst % carbonat e.

Fi l trlati onted}?&ré'afﬁ?ehf r‘-’é’ﬁ?‘éﬁ‘ilgab‘écrfﬁsfﬁ OX@F Rorapge of oec” to
crﬂ'ork/-2 hArbrory prtenyeduc3ng lagelts include sulfur, sulfur dioxide,

(et hyllsul £l ) piospaiday (¢ & .pettithandiphbiiiaphall kalie bobotydgides O Mol ) .
St ep ) Lid 4 A 8k an %&&Ef&%a@)’ oYY Q%Myhi‘gﬁe(, latdn, phosph_orus'

trichloride and tribromide. Suitable solvents include acetonitrile,

faw

ethanol or aqueous dioxane.

Compounds of Formula I may be prepared as pharmaceutically acceptable
acid addition salts by reacting the free base forms of a compound of
Formula I with a pharmaceutically acceptable inorganic or organic acid.
Alternatively, the pharmacéutically é.cceptablé base addition salts of
compounds of Formula I may be prepared by react';ing the free acid forms of
compounds of Formula I with pharmaceutically acceptable inorganic or
organic bases. Inorganic and organic acids and bases suitable for the
preparation of the pharmaceutically acceptable salts of compounds of
Formula I -are set forth in the definitions section of this application.
Alternatively, the salt forms of the compounds of Formula I may be prepared
using salts of the starting materials or intermediates.

The free acid or free base forms of the compounds of Formula I can be
prepared from the corresponding base addition salt or acid addition salt
form. For example, compounds of Formula I in an acid addition salt form
may be converted to the corresponding free base by treating with a suitable
bé.se (e.g., ammonium hydroxide solution, sodium hydroxide, etc.).

Compounds of Formula I in a base add:.t::.on salt form may be converted to the
correspond;ng free acid by treating with a suitable acid (e. g.,
hydrochloric acid, etc).

In summary, the processes for preparing the conipounds of this
1nventlon are:

() for the preparation of a compound of Formula I, rea.ct:.ng, in the
presence of a strong base, a coupound of Foxmula. I1:

" wﬁ\;u

or the protect:ed derivative thereof ‘ :Ln which R* ig as defined in the -

' L Summa.ry of
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(et hyl sul f onyl ) am noet hyl ] - pi peri di n-4-yl)propan-1-one (0.78 g, 1.93
mol ), -3, 5-di met hoxybenzyl chloride (0.396 g, 2.12 mmol ), and potassi um
carbonate (2.6 g, 18.8 nmol) were conbined in DMF (- 2 nL) and the m xture
was stirred at anbient tenperature for .48 hours. Additional

3, 5-di net hoxybenzyl chloride (O 0 g, 0.13 nmmol) was added and the m xture
-46- was stirred for 24 hours. The sol védt was renoved under reduced
pressurle and net hyl ene chl ori de and aqueous sodi um bi car bonate were added

to the re@enlx;}ge,&ngdg,lggda EB&&oﬁh'@ﬁ’%nﬁﬂl&t g€ was stirred. The nethyl ene

chl or de

| ayer was separat ed, washed twice with water, and dried over

pot aspilum carbonate. Filtration and concentrati on gave a.crude product (1.2

g): Purlification by silica gel chromatogr§
gave {L-{ [4-anino-5-chloro-2- (3, ptdi
(et hylisul f onyl ) am noet hyl ] - pi peri d
nmmol )| |Crystallization from et hanol

chl or p-12-

phy (3% CH err]OHCH err] d [err])
jybenzyl oxy) phenyl I - 3-(1- (2-

VI Pt ogwgnctys one (0.53 g, 0.98

ydrochloric acid gave 1- [4-am no-5-

rY3- (1 [ 2-

]

(3, 5-di mret hoxybenzyl ok

in which each R!, R? and R’ are as defined in the Summary of the Invention;
acidifying; decarboxylating; and when necessary removing any protective

- groups; or

(B) . for the preparation of a compound of Formula I in wh:.ch R? is
hydrogen and R* is a group of Formula (a), reacting, in the presence of a
Lewis acid, a compound of Formula V:

-
R ,,D\ |
~ .
0CHy

{
ooy

in which P is a protective group and R!' is halo, with a compound.of
Formula VI: '

o
hit’u? FuR

c“t)t

vi

in which R"® is halo or hydroxy and R"Y ig halo and n is 3, 4 or 5;

alkylating with'a compound of the formula L-R® in which L. is a leaving

group and R* is as defined above; reacting with a compound the formula . _
HNR'R’, or the N-oxide thereof, in which RY and R® are as def:.ned ab0ve, and
deprotecting; or
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(et hyl sul fonyl ) am noet hyl ] - pi peri di n-4-yl ] propan-1|-one hydrochloride (0.54
g, 0.93-mmol), mp. 123-126[err]C. Proceeding as in Exanple 12, Step (a),
buf replacing 1-[4-am no-5- chl oro-2-nmet hoxy-phenyl]-3-{1-[ 2- _

(et hyl sul f onyl ) am noet hyl ] pi peri di n-4-yl } propan-1-one with 1-(4-am no-
5-chl or o- 2- met hoxyphenyl ) - 3- [ 1- ( but - 1-4@86}pi peri di n- 4- yI] propan-1|-one, and
thenyﬂorrespondingly as in Exanple 12 Ste (b), gave 1-[4-am no-5-chl oro-

o oot Ty DB B 33%% Fpaph ?ﬁ( Bt o 32 P B o8B

as in Exanﬁl %Ormla S@Dépwf(eat?m puts reghdcd Hg 3~ [r4aa¢ﬁnﬁoa 539'"P°un of

chl orjo} 2- retdameyptEmyl | - 3-{ 1- ( 2-

(et hy sulfonyl)anlnoethyl]plper|d|n 4- yI}propan 1-one with 1-(4-am no-

5- chlfof o- 2- met hoxyphenyl ) - 3-[ I - (pent - 1- yI)plperldln 4-yl]-propan-1-one, and
t hen |c

[
prrespondi ngly as in Exanple 12, Step b), gave 1-[4-am no-5-chl oro-
2- (4, b -dimet hoxybenzyl oxy) phenyl Rr! 3 Apent-1-yl) -

: i

pi perii fi n-4-yl | propan- 1-one hydrochl o m F¥s174-176[err] C. Proceedlng
as in Exanple 12, but replacing 1-[4-aGiBd<55chl oro-2- methoxy-phenyl] -3-
{1- [i2 (nethylsulfonyl) am noet h¥e¥ pigeri &in-4 -yl}propan-1- one with 1-
(4-anj ho- 5-chl or o- 2- met hoxyphenyl) -3- [R%- (2- nethoxyethyl)plperldln 4-yl]
-propjan-1-one, and then correspondingly as;ijp

in which R', R? and R’ are as defined in the Summary of the Invention; with
a compound of Formula IX:

in which R’ is as defined in the Sum;\ary of the Im}entidn; ‘dehydrating; and
then hydrogenating; or

(D) for the preparation of a compéund of Formula I in which R! is a group
of Formula (a), treating a compound of Formula XI:

: Br\ LI
(CH;),.

X!
in which n is as defined in the Summary of the Invention, with magnesium to

give a cbrrespanding Grignard reagent, reacting the Grignard reagent with a
compound of Formula XII: '

H(OCH) CHy

in which each P is a protective group and R!, R? and R’ are as defined in
the Summary of the Invention, deprotect:mg and then reacting with a
compound of the formula NHR'RS; or
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Example 12, Step (b), gave 1-[4-am no-5-chloro- 2- (3,5

- di mret hoxybenzyl oxy) phenyl] -3- [-(2 -nethoxyethyl) -

pi peri di n-4-yl ] propan-1-one hydrochl oride, mp. 183-184[err]C Pr oceedi ng
as in Exanple 12, Step (a), but replacing 1-[4-am no-5-

chl or o-
(et
chl orjo-

2- met hoxyphenyl | -3-{1-[ 2- -27-

heA sul fonyl ) am noethyl]p| peri din-4-yl }propan-1-one wth 1-[4-amn no-5-

2- met hoxyphenyl] -3-(1- [2- (dinmethylam nosul fon

et hyl|l pi peF? di Fo4-§1S BrepRamtion R, 2 HYFPPHEN °F Srredifo ‘%Ji‘ﬂ?crésk - 2 ESEEHBI e
12, St ép- () Fogale )| 4reantiog5-ichtier prqurﬁg&ﬁdanﬂﬂQMﬁ%:azyd CryPPirdnef | -

3- {4 -
-one |hy
(b), bu
1- (43
3-(1-] 4
hydr ocH

[ Zordushiaet bil:ami nosul fonyl) ani noethyl] piperidin-4 -yl)propan-1
drochloride, mp. 173-176[err] C. 'Proceedi ng as in Exanple 12, Step
t replacing 3, 5-di net hoxybenzyl chloride with benzyl chlori de gave
m no- 5- -47- chl or o- 2- benzyl xyptaen)/

-- (et hyl sul fonyl ) am noet hyl lng) rl,du p4- yI } propan-1 -one

loride, mp. 193-194[err]C

ll(u)

in which R’ and R® is as defined in the Summary of the Invention, with a
compound of Formula XIII:

. Xtl11 i
in which each P is a protective group and R!', R? and R® are as defined in-
the Summary of the Invention; or
(F) optionally alkylat:.ng a compound of Formula I in which R* is a group
of Formula (b) and R’ is hydrogen with a compound of the formula L-R? in
which L is leav:mg group and R® is (Cig)alkyl, (Cyg)alkenyl, phenyl (CH) alkyl
(wherein the phenyl is optionally substituted with one to three
substituents independently selected from (C,,)alkyloxy, methylenedioxy,

. ethylenedioxy or halo) or L- (CH;) R? (wherein z and R” are as defined in the
Summary of the Invention) to give a compound of Formula I in which R* is a
group of Formula (b) wherein R’ is not hydrogen; or
(G) optionally alkylating a compound of Formula I in which R* is a group
of Formula (b) and R’ is hydrogen with a compound of the formula X- R% in
which X is azacycloprop-1-yl and R* is -C(O)R%, -SOR", -SONR“RY or -
CONRMRY (wherein R“ and RY” are as defined in the Summary of the Invention)
to give a compound of Formula I in which R* is a group of Formula (b)
wherein R’ is -CH,CH,NHC (O)RY, -CH,CHNHSO,R“, -CH,CHNHSO,NR“R' -or
. -CH,CH,NHCONR“R'; or - ' '

(H) optionally demethylating a compound of Formula I in which R is
methoxy, and then alkylating with a comﬁound of the formula L-R%Z in wl}ich
R?2 is (C,,)alkyl or phenyl(C,)alkyl (wherein the phenyl is optionally
substituted with one to three substituents indepehdently selected from

halo, hydroxy, (Cu.J)alkyl, (C.,) a‘,'kaloxy, nitro, amino, aminocarbonyl,
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Proceeding as in Exanple 12, Step (b) but replacing 3,5-dinmethoxybenzyl
chloride with 3-nethoxybenzyl chloride, gave 1-][4-

am no- 5- chl or o- 2- ( 3- met hoxy- benzyl oxy) phenyl ] -

{-[2-"(met hyl sul fonyl ) am noet hyl ] pi peri di n-4-yl’) propan-1|-one hydrochl ori de,
-mp. 174-176[err]C. Proceeding as in Exasple 12, Step (a), but replacing
1-(4faﬁino 5- chloro- 2- net hoxyphenyl) -3-{1- (2-

(et
1-[ 4-
t hen
wth
5-(pi
Proc
chl or
(met H
1-[ 4-
t hen
w th

<

P

emm~<gm-c—-mm

sul fon am noet hyl ] eridin-4- ropan- 1-one
hi nif: J'Q‘% %’lﬂ“ﬂ 9. @‘ﬁv%ﬁw BAPEIe 5 (%('p?%éf'{‘) imﬁ/la}’ﬂent an-1-one; and

5 i v 4Exarpilend@ioxgl epp ghye sbgtmpapiaefi Agreils- Hiiwerhiskybenzyl chl-oride
hdagt hane,,) gake oty [ob ahema-(8; ¢ alionexy - @hbosdpphienpheryl is optiocnally
T 'éﬂb@tl—ﬁd@e)d 9@%@&4«1‘ Qﬂetr@’ ghﬂﬁaméoéf Qe iHintl?o%Q Zllerr]C

4-am no-5-

i n& ??IOI§er y ox S_;Lng dun of F’ogmua.l.cI 9g:m w{uch i5° 0 to give

o"é’Fﬂﬂﬂ i b‘ér"‘lhc}FH B38| 1H°%8pan- | - one wi t h.
i an-)S ceRtdrpallmeedusing e ppipod| pf Forivefian I| iy W}"-p@hpars I1- spegivana

$ |compwanplof Ackmubs ap ifbyhidaup teepl awd ng 3, 5- di net hoxybenzyl chloride

br @iy PI R3BRa119A¥Eackihd- T BO2RespBARING- Korl- Eéﬁpflarxy'dixél )RR d of

5-(pi per Il-%zniui'a yf E}Qgp%]a%éf?gg%f&)éqgg ryc%éé&%ﬂ.e rri‘n%rg %ﬁ %[rﬁ‘lgr;l]cc cid or

Pr ocdedli ng as in

¢ceptable Sal CI n:.g

(L) opt:.onally reacting the corresponding ac:.d addition salt or base
addition salt form of a compound of Formula I with a suitable base or acid,’
regspectively, to give the free acid or free base. .

se to give a harmaceut:.call

In any of the above last step processes, a reference to Formulae T,
II,. Ir(a), IXII, IV, VvV, VI, VII, VIII, IX, X, XI, XII and XIII refers to
such formulae wherein R!, R?, R} RY, R’ and R’ are as defined in their
broadest definitions set forth in the Summary of the Invention, with the
processes applying particularly well to the presently preferred
embodiments. ' '

Examples:
EXAMPLE 1
3-{1-¢( terc-Butbxyqarbonyl) piperidin-4-yllpxrop ionic acid

The following is the preparé.t:i.on of a protected derivative of a
compound of Formula II in which R* is a group of Formula (b) wherein q is
2. ' '

Step (a)
4-Hydroxymethylpiperidine (27.0 g, 262 mmol) and
di- tert-butyldicarbonate (51.2 g, 235 mmol) were dissolved in THF (300 mL)
and the solution was stirred 12 hours at room temperature. The mixture was
concentrated in vacuo and the residue was dissolved in ether. The ether
solution was washed with water and then with brine, and dried over sodium
sulfate. Bvaporation of the solvents gave a residue (51.0 g) as an oil.
The oil residue was dissolved in pyridine (200 mL) and the solution
', was cooled to 0°C. p-Toluenesdlfoz_zyl chloride (47.5 g, 250 mmol) was then
" added to the solution and the mixture was stored at 5°C for 12 hours. The
mixture was poured into water and extracted into ethyl acetate. The ethyl

acetate extract was washed with S% HCl, with water, and then with brine.’
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chl or o- 2- net hoxyphenyl) -3-{I- [2-
(met hylsul f onyl ) am noet hyl | pi peri di n-4-yl ) propan-1-one with 1-
[ 4¢am no- 5- chl or o- 2- net hoxyphenyl ] - 5- (pi peri di n-1-yl)pentan-1-one, and then
as i'n Exanple 12, Step (b), but repl aci ng 3, 5-di net hoxybenzyl chlori-de with
3, 5-di net hyl benzyl chloride, gave 1-[4-~agd no-5-chloro- 2-
(3,, grri met-hyl benzyl oxy) -phenyl] -5- (piperidin-1-yl)pentan-1- one _
hydr ochl ori de, 218-233[err] C. "Proceeding as_in Exa e 12, ep (a)
but rleg! é&ﬁenﬁt@d[ g"%ﬁ"f‘ltﬁo"’aff Be GFded YRt S FhERYTAte- 3t f‘i[eé’ap“a ed.
( met hiyl|s Wfvergidizatinse Engn ]eﬁhpb@catwhﬁa}nprwanl1“6%‘%‘:?1%’%”@2‘1&?1 no-
5- chl jor{o-2-{rpt tudxgpden ¥ by Lol Yimeaily DOApécid@yhe i (5erg.diLne nmpll) , pept. ant{7200e,
and then as in Exanpl e 12, Step (b), but replacing 3,5-di net hoxybenzyl
chl ormi % - et hoxybenzyl chl ori de, -gave 1-[4-am no-5-chl oro-
2- ( 5-ymgt hoxybenzy] ox en - 5- (4- am nocar bonyl eridinsl
pent ap-|l - one r§fﬁ¥%€%¥%g‘i"bae°y rH‘cb 4 ?ofszﬂ%‘[% r?”ﬁ"scg ab P Lo:¥:2 s%’l\%ﬁ.’%"ff"dw’n

_ ‘ ethoxi {4.42 g, 65 mmol) in ethanol (75 mL). 1-{tert- Butpxycarbonyl)-
4- [ (p-toluenesulfonyloxy)methyllpiperidine (25 g, 68 mmol), prepared as in

Example 1, Step (a), was added and the mixture was heated at reflux for

4 hours. The mixture was cooled and partitioned between ethyl acetate and
water. ’I‘he'ethyl acetate layer was separated, washed with watér and then
brine, dried over sodium sulfate, and evaporated. Purification of the
residue by silica gel chromatography (25% ethyl acetate-hexane) gave

1- {tert-butoxycarbonyl) -4-~{2,2-di (ethoxycarbonyl)ethyl] piperidine (16 g,
45 mmol) as an oil.

Step (c)- :
1- (tert-Butoxycarbonyl) -4- {2,2-di (ethoxycarbonyl) ethyl] pu.per:.dlne
(12.2 g, 34 mmol), prepared as in Example 1, Step (b), and potassium
hydroxide (4.2 g, 75 mmol) wexre combined in ethanol (10 mL), THF (20 mL}, .
and water (50 mL) and the mixture was heated at reflux for 3 hours. The
mixture was cooled and washed with ether, acidified with sulfuric acid, and
. extracted into ether. The ether was dried over sodium sulfate and
evaporated. Crystalliza.tiori of the residue from ether gave
1- (tert-butoxycarbonyl) -4- [2, 2-di (carboxy) ethyllpiperidine (8.5 g, 28 mmol)
which was heated in an oil bath to 165°C until evolution of CO, ceased - '
(approximately. 10 minutes). The residue was cooled and upon '
crystallization gave 3-[1-{tert- butoxyca.rbonyl)p:.perxd:.n ~4- yl] propionic
L acid (7.2 g, 28 mmol), m.p. 81-83°C.
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1- (4: Anino-5-chl oro-2-met hoxyphenyl)- 3-{I- [3-

(4- met hoxyphenyl ) prop-1-yl ] pi peri di n-4-yl } propan-1|-one The foI |l ow ng is the
préparation of a conpound of Forrmula | in which Rerr] is chloro, Rerr] is
hydrogen and Rlerr] is nethoxy and Rlerr] is a group of Fornula (b), in
which pis 0, gis 2 and Rerr] is 3-(430ethoxyphenyl)prop-1- yl. Step (a)
A m xtyre of 1-(4-am no-5-chloro-2-methoxyphenyl) -3-pyridin-4-yl- '
propdn{l-one (1.5 g, 5.16 nmol), prepared as in Example 3 or 7,

3- (4-|mgt hoxyphenyl ) - 1-i odopr opane (1. Eé. 93 mmol) in 13 nL of
acetgniftrile was heated under nitrogen at reflux for approxinmately 4 hours:.
.The i xture was coNdtthomt-GtnethyVataeiagd -phkdrbr 2aetboxydfentdmideesi due by
siliqga.|gel chromatography (5% CHerr]O+CHerr]C[err] + O 1% NHerr] OH)
gave |1-{( 4- am n ) ( F 1 :

(4- mgt rox%p n?iﬁ?smvﬁgin% @R%@Qlééfﬁ%ﬁ °yf|3?p°3°6“8££‘%3‘? Pgneozhm;/ldar‘cflIédJTnde (1.82
g, 3.128 F? %?'Bf olfu i ? (4-am no- 5-chl or o- 2- net hoxyphenyl ) -
(1)(- 3-(4 met hoxyphenyl ) -prop-1-yllpyridinyl-4-yl]propan-I|-one .

i ddi de ( 14 8@ing;5-3h28rarrohethoryi3dzoic ekiOMEOVWAT hfdrogpdhataed over a
nYmdi\soDudd @ncCortral(y6 tmrf 35QatBnyadi bfidasble Thes I as$ i@ 1 JTi whk UdRleWAS
er gd ﬁ'y"éhe solution and the mixture was stirred for 15 minutes. T:;lethylam:.ne
(7 mL, 5.1 g, 50 mmol) and N, O-dimethylhydroxylamine hydrochloride (6.3 g,
65 mmol) were added and the mixture was stirred for 12 hours. The mixture
was then diluted with water and extracted into ethyl acetate. The ethyl"
acetate extract was washed with 5% HCl, with water,' and then with brine.
The extract was dried over sodium sulfate and then evaporated.
Crystallization from ethyl acetate gave N-methoxy-N-methyl-4-amino-5-
chloro-2-methoxybenzamide (10 g, 41 mmol), m.p. 134-135°C.

EXAMPLE 3

1-(4-Amino-5- chloro-2 -methoxyphenyl) - °
3-(l-piperidin-4-yl)propan-l-one

The following is the preparation of a compound of Formula I in which
R' is chloro, R* is methoxy, R' is a group of Formula (b) in which p is 0,
g is 2, and R’ is hydrogen.

Step (a)

- 3-[1-(tert- Butoxycarbonyl)p:.per:.din 4-y1]prop:|.on:|.c acid (4.6 g, 18
mmol) , prepared as in Example 1, was dissolved in HMPA (10 mL) and THF (10
mL} , and this solution was added to a -20° solution of lithium
.diisopropylamide (60 mmol). The mixture was warmed to 0°C, stirred for 30
minutes, and then cooled to -40°C. N-Methoxy-N-methyl-4-amino-5-chloro-
2-methoxybenzamide (4.9 g, 20 mmol), prepared as in Example 2, was
dissolved in HMPA (10 mL) and THF (10 mL) and this solution was added to
the mixture. Thé mixture was allowed to warm to 0°C over 1 hour, then
diluted with water, washed with ether, acidified with Hydrochloric acid,
and extracted into methylene chloride. The methylene chloride extract was
concentrated in vacuo and the residue was heated in an oil bath to 140°C
for 30 minutes. The mixture was cooled, partitioned between water and
e;:hyl' acetate. The ethyl acetate layer was separa_éed, washed with
5% sodium hydroxide and then brine, dried over sodium sulfate, and
evaporated. Purification by silica gel chromatography (40% ethyl
L} acetate-pe‘xane) gavé 1- (4-amino-5-chloro-2-methoxyphenyl) -
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concentrated under high vacuum The residue was dissolved in 150 nL of

met hyl ene chloride and the solution was diluted with a solution of ammoni um
hydr oxi de. The net hyl ene chl oride | ayer was separated and washed with ice
wat er’ (3x). The nethyl ene chloride | ayer was dried over sodium sul fate and
concentrated in vacuo. Crystallization.gi-the residue from ethanolic

hydr | oric acid gave 1- (4-am no-5-chl oro-2-nethoxy-phenyl)-3-{1- [3-(4-
met hgxyphenyl ) prop-1 -yl ] pi peridi n-4- I)propan | -one hydrochloride (1.33 g,
3. 09 [3-, 11 et B EoTpeHEPRy 0 PiPe Bkdiadt i ] arT AR BCARPBI 839 SrBF™Pd) 1 but
repl aci ngn.3- 138=18&tchoxyphenyl ) - 1-i odopropane wth

3-(3,|51di net hoxyphenyl) - 1-i odopropane, and then correspondlngly as in

Fga?El &éhgf P (E) gave 1-(4-am no-5- chloro- F met hoxy- phenyl ) - 3-{I -
-(3, 0 |

hydr dchl ori de,* ry#p é[%p?’?gﬁ%ffé?i@plﬁ’e (.’féged ks 'geggl n%ﬁgﬁl‘im 81 St ep
(2), |blit Hepridinng vl prcpamat tRney Sheh @) 2 48 FBRYp* g‘b “‘ethY ene
(3, 4-|di| methoxigehdRy InlL) - dnd bdbfivopeaestignakidh &h “@br‘fa@sﬁm ﬁ@l%’/“ea@%%mn
Exangl ¢ I3reStapmii)tesgense sditdonnirao washeh kbiio aguerrishanmenpive inytyoxige 1-
[3- (|3,|4-dia"BL haxyrhe RYdR BPrdateY! |evabBRltidh Nsedeid JsBL ARAR- favene

hydrqchl Olr I(g amifoPs - cl'xZZrolzz Jngt!rwxgphenyl) -3- (piperidin-4-yl) -propan-1l-one (1.1

g, 3.8 mmol), m.p. 138-140°C.
EXAMPLE 4

1-(4-Amino-5-chloré-2-methoxyphenyl) -
§- (piperidin-l-yl)pentan-l-one

The following is the preparation of a compound of Formula I in which
R' is chloro, R’ is methoxy, and R* is a group of the Formula (a) wherein
n is 4, p is 0, and R’ and R® together are piperidin-1-yl.

Step (a)

_ N-Acetyl-2-chloro-5-methoxyaniline (10.0 g, 50 mmol), aluminum
chloride (13.3 g, 100 mmol), and 5-chloi:opent'anoy1 chloride (11.7 g,

75 mmol) were combined in ethylene dichloride (100 mL) and the mixture was
. stirred at room temperature and under nitrogen for 7 days. The mixture was
then poured onto crushed ice and extracted into methylene chloride. The
methylene chloride extract was washed with water and then dried. The ° ,
solvent was evaporated in vacuo. Crystall:.zat;on of the residue from ethyl
acetate/hexane gave 1-(4-acetylamino-5-chloro- 2- hydroxyphenyl) -
S-chloropentan-1-one (10.18 g, 35.1 n_lmol), m.p. 126-128°C,

Proceed:l.ng as in Example 4, Step (a), but replacing 1,S-dichloro-
pentan-l-one with 4-chlorobutyryl chloride, gave 1-(4-acetylamino-5- chloro-
2-hydroxyphenyl) -4-chlorobutan-1- -one, m.p. 103-106°C.

Proceeding as in Example 4, Step (a), but replacing 1,5- d:.chloro-
pentan-l-one with 1,5-dibromopentan-1-one and N-acetyl-2-chloro-

5- methoxyan:.l:.ne with N-acetyl-2-bromo-5- methoxyam.l:.ne, gave
1-(4- acetylam:.no -S~-bromo-2- hydroxyphenyl) -5- bromopenta.n 1-one.

Step (b) :
_ 1- (4-Acetylamino-S-chloro-2-hydroxyphenyl) -5-chloropentan-1-one (1.07
g, 3.5 mmol), potassium carbonate  (1.38 g, 10.0 mmol) and iodomethane (0.62
mL, 10.0 mmol) were combined in methyl ethyl ketone (20 mL) and stirred at

This is the-replacement sheet

Date:



-49- Proceeding as in Exanple 13, Step (a), but replacing 3-(4-

met hoxyphenyl ) - 1-i odopr opane.- wi th 3- (3, 4-et hyl enedi oxyphenyl) -
1-i'odopropane, and then correspondingly as in Exanple 13, Step (b), gave 1-
(4- am no- 5-chl or o- 2- net hoxy- phenyl ) -3-(1- {3-

(3, 4-£t hyl enedi oxyphenyl ) prop- 1-yl] pi pe3a-di n-4-yl } propan-1I -one

hydrdc- | oride, mp. 168- 170[err]C Proceeding as in Exanple 13, Step (a),

but rle IaC| 3- ph n 1-iodo ropa

3 (ol o e sameseobien 5 o dp biEeeh e Mt va gontisionac o

i n Exanmol Qe geenspg:ﬁyl( Bfetag,avqulwater The ethyl acetate layer was separa

(4- anji ho- asghedrin-Primet inipd phwemys9didm{ qulifgtd,3 and mnwmmmyméﬁyvg & op-

- 1-yl ]jpi| pesbtlid-résyddepr opgistht Xiza iy of CéHeO kélitiue Eyom. 261312824 take {Hexanes

Proceedi Ngads 1-NM4 Ex@¥ph £nih3. 5 -n8Brd B)- me%cyﬁﬁé?}yﬁplﬂlg:h@oﬁd‘lpentan i-one

met hoxy phqu %rl)pt%q d‘ﬁ ne, tga_ 83
op

-trlnethoxyp fop ne Fhen correspondingly as in Exanple
13, Step (b), gave 1- (4-am no- 5- chI or o- 2- net hoxy- phenyl) -3-{1- -
[3-{3] 5 tri neFRESSAIRS AR FRrisgePle .| BrepePlyi Fuy-5ep) peingah- (J_t-eﬁ%tylammo-
hydr okH 05t dig] oxwt p- hyli8GeypBahel) - b €chlldropaaadn My cas wnthExamalaeet:hraamﬁtoep (a),
but repgl achigrol2(HyB@icisedyl Chl-eh ol aXyid) e gate

-3-pyfidi - %4-yalog{: ncl' Sogﬁlé(ﬁ tB nleth(a % 5 chlorobutan-1- one s aﬁx oil.
chlorp-i2, 3- et h)él SOt yzps 31£y“ te b)y BL.? replacz%g'eio S i en

rocee 1ng
4-methoxybenzylchloride, gave 1-[4-acetylamino-5-chloro-
2-(4-methoxybenzyloxy)-phenyi]-5-chloropentan-1-one, m.p. 147-149°C,
Proceeding as in Example 4, Step (b), but replacing iodomethane with
3,4-dimgthoxybenzyichloride, gave 1l-{4-acetylamino-5-chloro- '
2-(3,4-dimethoxy-benzyloxy)phenyl]-s-chloropentan-l-one, m.p. 147°C.
Proceeding as in Example 4, Step (b), but replacing iodomethane with’
3,5-dimethoxybenzylchloride, gave 1-[4-acetylamino-5-chloro-
2-(3,5-dimethoxy-benzyloxy) phenyl] -5-chloropentan-1-one, m.p. 135 137°C.
Proceeding as in Example 4, Step (b), but replacing iodomethane with
3,5-dimethoxybenzylchloride and 1-(4- acetylamxno 5-chloro-2- hydroxyphenyl)-
S-chloropentan-1-one with 1-(4-acetylamino-5-bromo-2-hydroxyphenyl) -
S-bromo-pentan-1l-one, gave_l-[4-acety1am1no-5-bromo-
2-(3,5-dimethoxybenzyloxy) phenyl] -5-bromopentan-1-one.
Proceeding as in Example 4, Step (b), but replacing iodomethane with
.3,4- methylenedzoxybenzylchlorzde, gave 1-[4- -acetylamino-5-chloro-
2-(3,4- methylenedloxybenzyloxy)phenyl] -5-chlorcpentan-1- one, m.p. 132-
134°C.
Proceeding as in Example 4, Step (b), but replacing iodomethane with
"2~ (4 -methoxyphenyl) -1-iodoethane, gave 1-{4-acety1amino-5-chloro- )
2-[2-(4-methdxyphen)ethoxyiphenyl}-5-chloropentan-1-one,'m.p. 108-110°C.
Proceeding as in Example 4, Step (b}, but_réplacing'iodomethane with
2-(3,4-dimethoxyphenyl) -1-iodoethane, gave 1-{4-acety1aminq-5-chloro-
2-[2-(3,4-dimeth6xyphen)eﬁhoxy]phenyl}-5-chloropentan-1-one.

l\

Step (c) _

1- (4-Acetylamino-5-chloro- 2'-methoxypheny1) -5-chloropentan-1-one g
(0.72 g, 2.26 mmol), sodium iodide (0.15 g, 0.1 mmol), and piperidine
(1.72 g, 20 mmol) were combined in DMF (8.0 mL) and the mixture was heated
to 80°C for 4.5 hours. Water was then added to form a precipitate.
Filtration gave 1-(4-acetylaminb-s-éhloro-z-methoxyphenyl) -
5- (piperidin-1l-yl)pentan-l-one (0.8 g, 2.18 mmol), m.p. 74-75°C.

1-(4- Acetylam:.no -5-chloro-2- methoxyphenyl) - :
9 S- (piperidin-1-yl)pentan-1l-one was dissolved in 2N hydrochlor:.c acid .
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correspondingly as in Exanple 13, Step. (b), gave |-(4-am no-5-chloro-2, 3-
et hyl enedi oxyphenyl ') - 3-{ 1- [ 3- (4- net hoxyphenyl ) pr op- 1-
yl ] pi peri di n-4-yl]propan-1-one hydrochl oride, mp. 188-189[err]C. EXAMPLE
14 1-(4- Ami no- 5- chl or o- 2- met hoxyphenyl ) - 5-pi peri di n-1-yl pentan- 1-one The
fO||OWI ng is the preparation of a conpoynd of Formula I in which Rierr] is
- Rlerr] is hydrogen, Rerr] is net hoxy and Rlerr] is a group of
L (a), inwhichpis 0, nis 4 and Rerr] and Rerr] together are
n-(zsyir..) &b [rh¢ agolivbire yRENB Y2364 For RO7 hinmyep . Wwabe saedpeimedasn. 3.5 L
uggstediitir 20 €8e &ath led EOPR - A pebipi 0. anthe( preclipitatd. ds Mol Pedrzanol )
e eﬁyahl%féééc‘i i&l?%&xh‘eaé WiPE JRAPET BLAG B af BEdlnXEdhCat SFBLNGL el oW

ut i

x¥l WRELRST> th§° Ph3 e ERIER S s ﬁ%ﬁ?}?ﬁ WP HRPEHGT §.°°F 64 ol )
&%r‘?‘i’i‘lﬁ’ai’r?pl‘% 62, Surfd &P 1 MoBe?2P1P24°E- of THF was cool ed to

-20[err] C and 410 nL of chI orotrinethylsilane was added. The m xture was
al | owed t o wampioéaedifd Weein -Ekamplél 43056 (& ,aBsk epTading 1- (@faddtglamins-i on
e N
dﬂout éc ﬁ] %20 rﬂ_e@H%WEhen tra‘f ﬁ 10ri T a cf[ndl at wat er. The
m xt ul d d:.ethylam:me, gave 1 (4 -amino- 5- oro methoxyp eny'

4- dlethyla.m:.nobutan 1-one hydrochlor:.de, m.p. 145-150°C.

Proceeding as in _Example 4, Step (c), but replac:.ng 1- {4- acetyla.m:mo-
5- chloro 2-methoxypheny1) -5-chloropentan-1-one with
1-(4- ~acetylamino-5S-chloro-2-methoxyphenyl) -4 -chlorobutan-1-one and
piperidine with pyrrolidine, gave 1- (4-amino-S5-chloro-2-methoxyphenyl) -

4- (pyrrolidin-1-yl)butan-1-one hydrochloride, m.p. 221-224°C.

Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-
5- chloro 2~methoxyphenyl) -5- chloropenta.n -1-one with
1- (4-acetylamino-S-chloro- 2-methoxyphenyl) ~4-chlorobutan-1-one, gave
1- (4-amino-5-chloro-2-methoxy- phenyl) -4- (piperidin-1- yl)butan -1-one
hydrochloride, m.p. 235-238°C.

Proceeding as in Example 4, Step (c¢), but replacing piperidine with
dimethylamine, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -5-dimethylamino-
pentan-l-one hydrochloride, m.p. 219-220°C. .

Proceeding as in Example 4, Step (c), but .replacing piperidine with
diethylamine, gave 1- (4-amino-5-chloro-2- methcxyphenyl) ~-§-diethylamino-
pentan-1-cne hydrochloride, m.p. 178-179°C. .

Proceeding as in Example 4, Step (¢), but replacing p1per1d:|.ne w:.t:h
d:. (prop- 1-yl)am1ne, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-5-di (prop-1-
y¥l) -amincpentan-l-one hydrochloride, m.p. 162- 165°C. '

Proceeding as in Example 4, Step (c), but replacing- piperidine with

pyrrolidine, gave 1- (4-amino-5-chloro-2- methoxyphenyl) -5- {pyrrolidin-1-y1) -
pentan-1-one hydrochloride, m.p. 203- 205°C

Proceeding as in Example 4, Step (c) . but replac:.ng piperidine with
4-methylpiperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-5- (4 met:hyl-
'pJ.per:Ldin 1-yl)pentan-1-one hydrochlor:.de, m.p. 195-187°C.

Proceeding as in Example 4, Step (c), but replacing piperidine with
4,4-dimethylpiperidine, gave 1- (4 amino-S-chloro-2-methoxyphenyl) -

5-(4,4- d:.methylp:.per:.d:.n 1-yl) pentan -l-one hydrochloride, m.p. 239- 241°C.

Proceechng as in Example 4, Step (c), but replacing p:.per:.d:.ne with
4-ethylpiperidine, gave 1-(4- -amino-S-chloro-2- -methoxyphenyl) -5- (4-ethyl-
piperidin-1i-yl)pentan-1l-one hydrochloride, m.p. 197-198°C. '

' Proceeding as in Example 4, Step (c), but replacing piperidine with
4- (prop-1-yl)piperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl) - |
5-(4- (pfop-1-yl)piperidin-l-y]_.]pentan-l-one hydrochloride, m.p. 212-213°C.
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was heated to 32[err]C, stirred for 15 mnutes and then diluted with
approxtmately 2 L of ethyl acetate. The organic |ayer was separated and
washed sequentially with 2 L of water and 2 L of 1:1 water/saturated sodi um
This-is the replacement sheet -50- chloride solution and saturated

sodi yy chl oride solution. Al aqueous l-agers were conbined and extracted
V\AH] 1(Zathy:c iacet a'ée S\II organic |layers were conbi ned, dried over sodium
sulfate, filtered and concentrated. The resi > Nas conh t
hexafe| and al | RREGEFH% PENT Ef‘a’m}&rr?tégﬁﬁgréc? replaa rx})ei%aﬂ%&ehgmﬁours
gi vingla Wemﬁ%@?@’lplﬂ’héldﬁp&|&ﬁ'|"Fa’f'e‘4\7\H§“i°561°é’t183°ﬁym‘F? Re¥RRe B and
washed vmih4haxﬁmeartﬁamyllpg>emdm-\nayumﬁn@m atbe odvesiostdend 55[err] C
underl @ njty ogg 2g8sec bl eed gave

1-(4-ann05c I I idine lw
I 54&%8 fn Eh:f%yfié%%ﬂ%ml gs E{JC Opﬁ&t aapﬂac@ﬂg ;(;%@5 &Ln L33

mol ) b% an 5 lor 0-2
5- chl|of optiitd °’?’Pdﬁ‘ér Fove. B3 R8Ty B perTai I2) and
s (4 -hydroxy- pzperldln l1-yl)pentan-1-one hydrochlo ide, g p. 205-207°C

Proceeding as in Example 4, Step (c), but replacing piperidine with
4 -methoxypiperidine, gave'1-(4-amino-S-chloro-2-methoxypheny1)-
S-(4-methoxy-piperiain-l-yl)pentan?l-one hydrochloride, ﬁ.p.'193-195°c.

Proceeding as in Example 4, Step (c),.but replacing pipéridine with -
4- (methylsulfonyl)aminopiperidine, gave 1- (4-amino-5-chloro-
2-methoxyphenyl)-5-[4-(methylsulfonyl)aminopiperidin-1-yl]pentan-l-one
hydrochloride, m.p. 245-246°C.

Proceeding as in Example 4, Step (c), but replacxng piperidine Wlth
4-(methylsulfonyl)amlnomethylplperldlne, gave 1-{(4-amino-5-chloro-
2—methoxy-phenyl)-5-[4-(methylsulfonyl)aminomethylpiperidin-1-y1]pentan-l-
one hydrochloride, m.p. 231-232°C.

Proceeding as in Example 4, Step (c), but replacing piperidine with
4-phenylpiperidine, gave 1- (4-amino-5-chloro¥2-methoxthenyl)-S-(4-pheny1-
piperidin-1-yl)pentan-1- -one hydrochloride, m.p. 257-259°C.

Proceeding as in Example 4, Step (c), but replacing plperzdlne with
morpholine, gave 1-(4-amino-5-chloro-2- -methoxyphenyl) -5~ (morphol-1- yl)-
pentan-1-one hydrochloride, m.p. 229 231°C. .

Proceeding as in Example 4, Step (¢), but replacing piperidine with
azacycloheptane, gave 1- (4-amino-5-chloro-2- hethoxyphenyl)-5-(azacyclo-
hept 1-yl)pentan-1-one hydrochloride, m.p. 203- 205°C.

Proceeding as in Example 4, Step (c), but replacing pxperzdlne w1th
3-azabicyclo[2.2.1]heptane, gave 1-(4-amino-5- chloro- -2-methoxyphenyl) -

5- (3-azabicyclo(2.2.1}hept-3- yl)pentaﬁ 1-one hydrochloride, m.p. 158-160°C.
: Proceedlng as in Example 4, Step (c¢), but replacing 1-(4-acetylamino-

S-chloro- 2-methoxyphenyl) -5- chloropentan-l one with

1- [4-acetylamino-S-chloro-2-(4- methoxybenzyloxy) phenyl] -

5-chloropentan- -1-one, gave 1l-[4-amino-5-chloro-

2-(4- methoxybenzyloxy)phenyl] -5~ (pxperldxn 1- yl)pentan -l-one hydrochlorzde

m.p. 229-230°C.

Proceeding as in Example 4, Step (¢), but replacing 1-(4- acetylamlno-
S5-chloro- 2-methoxypheny1) 5-chlorcopentan-1-one with _
1-[4- acetylamxno -5-chloro-2-(3,4- dlmethoxy)benzyloxyphenyl] -5- chloro—
pentan-l-one, gave 1-[4- -amino-5-chloro-2- (3,4-dimethoxybenzyloxy) phenyl] -
5- (piperidin-1-yl)pentan-l-one, m.p. 125-127°C.

Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with
1- [{4-acetylamino-5-chloro- .

2-(3, 4-methylenedxoxybenzyloxy)phenyl] -5-chloropentan-l-one, gave

‘This is the replacement sheet

05 AUG 19%



sodiumiodide (30 g, 0.2 nol) in 1 L of DWF was heated at between 78 and
82[err]C for 4 hours. The reaction m xture was allowed to cool to 50[err]C,
then stirred for approximately 12 hours and 5 L of water- was added. The

m xture was stirred at 25 to 30[err]C for 1 hour giving a precipitate and
the precipitate was isolated by filtratizggn. The precipitate was washed
withfdr L of water and dried under suction for 1 hour. The precipitate was

di ssolived in approximately 2 L of ethyl acetate by heating to approxi nmately
50[ e{r | C ante-teéno-E3ghinroo? - 8. 4orerlivdpnesiopdhea ey Pyl RE Ky gr ochloric acid in
a totla] of- fpipeoidimateyl)pastaddeche, Thep MLlRe1H28°Qas st rred for 30 m.nutes
and tlhen stirr egdodddaing MaULS BxAmsiyl 4i, CStepWd)§r bl trip I aing gl A4 paetypaniabe .
The Rrpei BLLAl gfgmegﬁmssgﬂﬁysfeﬂfo&a% defiBn AN Y3 RE 0 Vst Bedkyhamifnocol d 1: 1
dried é V}g‘c?ﬁﬁn# o\?ég %’tmeﬁté?%%nzyi’gxﬁ

r%ie etsa orogalitaRl £%hBi 47 € was
g un er a nitrogen gas
bl eed orPZEF-q”rGElF% vigh djgethylaging, Pve dr [?43“1’[8 7% BfFY hen at room

t enper at ure(¥,6r dirgs thouysen =Ty pheqyld c§ pimathy laminogPREas - eers n

appr gxil mhedsbchibride, boig.i pgpzehanol .  The solution was filtered and then
di stifl fed undep Yasddify t4a n \EXatFE: Qf, SUMRY 0, MBL€ ¥pYading Re@gasdtyabeinieol
was gdded ar}?l.c}rhe Hetﬁg:éz% gﬁﬁ dhsé 1& é%@ﬂ-gf-oﬂéfmwhe“ C pressure to a
boi | i|ng p0|n P b 72N d r t al olums of _

appr oxil mafef47 aserylamipe-§-GHeSe ﬁg enzy rloxy) phe

5-chloropentan-1-one and p:LperJ.d:me w1th diethylamine, gave 1-[4-aminho-
5-chloro-2-(3,5- dlmetho_xybenzyloxy) phenyl] -5-diethylaminopentan-1-one,
m.p. 105-107°C. . :

Proceeding as in Example 4, Step (¢), but replac:.ng 1 (4-acetylamino-
5-chloro-2-methoxyphenyl) -5- chloropentan 1-one with 1-(4- acetylamlno-
5-chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -5-chloro- penta.n 1 -one and
.piperidine with pyrrolidine, gave 1-[4-amino-S-chloro- :

2- (3,5-dimethoxybenzyloxy) phenyl] -5- (pyrrolidin-1-yl)pentan-1-one,
m.p. 125-127°C.

Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-

5-chloro-2-methoxyphenyl) - 5 -chloropentan-1l-one with :

1- [4-acetylamino-5-chloro-

2- (3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan—l one, gave 1l-{4-amino-
s-chloro-2- (3,5-dimethoxybenzyloxy) phenyl] -S- (piperidin-1-yl) pentan-1-one,
m.p. 128-130°C.

Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl) ;Srchlo:opentan-l-one- with 1- (4-acetylamino-
5-bromo-2- (3,5-dimethéx§) benzyloxyphenyl] -5-bromopentan-1-one, gave 1-(4-
amino-s-brohl_o-z- (3,5-dimethoxy) benzyloxyphenyl] -5- (piperdin-1-yl)pentan-1-
one hydrochloride, m.p. 238-239°C. o

Prc}ceeding ag in Exémple 4, Step (c) ' but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with
1- [4-acetylamino-5-chloro- :

2- (3,5-dimethoxybenzyloxy) phenyl] -5-chloropentan- -1-one and p:.per:Ld:Lne with
4-methylpiperidine, gave 1-[4-amino-5-chloro-
2-(3, S-dimethoxybenzyloxy) phenyl] -5- (4-methylpiperidin-1-yl)pentan-1-one,
m.p. 136- 137eC.

' Proceeding as in Example 4, Step (¢), but repla.c:mg 1-(4- acetylam:.no-
S- chloro-z-methoxyphenyl) -S-chloropentan-l-one with

- [4-acetylamino-5-chloro- ' -
2- (3, 5-dimethoxybenzyloxy) phenyl] -5- chloropentan -1-one and p:.per:.d:.ne with
4- (prop-1-yl)piperidine, gave 1-(4-amino-S-chloro- ‘
2-(3,5-dimethoxybenzyloxy) -phenyl] -5- [4- (prop-1-yl) piperidin-1-
L yllpentan-l-one, m.p. 119-120°C.
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stirred at roomtenperature for approxi mately 12 hours and then in an ice

bat h

for 4 hours giving a precipitate. The precipitate was isolated by

fi‘'ltration and washed with approximately 1.5 L of al cohol. The isol ated

pr eci

pitate-was dried by suction for 2 hours and then in a vacuum oven at

bet ween 55 and 60[err] C under a nitrogefg.gas bl eed for approximtely 12

gas

1- (44
hydr ¢
Exany
1- (4
1-yl
(4- An
folld
chl or
For my

apm
1P

er drying in a vacuumoven at between 55 and 60[err] C under a nitrogen
eed for Pkdchedirng ga\pex Example 4, Step (¢), but replacing 1l-(4-acetylamino-

am npchi&fY-Qr fle thokPhiEmyy prsieil grobeiaper iatenwith yl pent an- 1 - one

f:hl Qi (@ade3 I afindds OGuees) . mp. 220- 222[err]C Pr.oceedi ng as in

e 324 (gUCH{ mgl:l?%éyg ?ﬁlolx iﬁﬁlxl E?}}Vl%-%hl%r Ilp&#x?%{ﬂﬁ?b%r@éi’ﬁe with

Eouriaand the dry precipitate was passed through a size 10 clinical screen.
urt
|

nt4aﬁ gty g he 6& Hﬁ' ] C. EXANVPLE 15 1-

i ho 25-(éh$tﬂfl@ezhmﬁmméh?h?nﬂ]55pﬁ*pér4lﬂFﬁh3&1-p§er’é’1ﬁ1&n 1-one The

W Ngrli) pedtsn -prepar atp ondsafzeacconpound of Formula | in which Rerr] is
0; Rl err]picrebitli088Nin Blsiipil 4,5 se@s hexy vaedrdplecidg is (£ ageoyipndfo-
t (sa—)chloro 2-methoxyphenyl) -5-chloropentan-1-one with 1- [4-acetylamino-
Ss-chloro-2- (3, 5-dimethoxybenzyloxy)phenyl] -5- chloropentan l-one and
piperidine with 4-hydroxypiperidine, gave 1-[4-amino-5-chloro-
2-(3,5-dimethoxybenzyloxy) -phenyl] -5- (4-hydroxypiperidin-1-yl)pentan-1-one
hydrochloride, m.p. 2.20—222°C. .

Proceeding as in Exa:tiple 4, Step (c), but replacing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl) -5- -chloropentan-1-one with
‘1-'[4-acetylamino-5- -chloro- ‘

[

2-(3,5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one- and p:.per:.d:.ne with
4- (2-hydroxyethyl)piperidine, gave 1-[4-amino-5-chloro-2-(3,5- dlmethoxy-
benzyloxy) phenyl] -5- [4- (2-hydroxyethyl)piperidin-1-yl]pentan-1-one
hydrochloride, m.p. 180-183°C. '

Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with .

- [4-acetylamino-5-chloro-2- (3, 5-dimethoxybenzyloxy) phenyl] -5-chloro-
pentan-l-one and piperidine with 4-methoxypiperidine, gave 1- [4-amino- |
5-chloro-2-(3, 5- dlmethoxybenzyloxy)phenyll -5-(4- methoxyp:.per1d1n 1-

yl)pentan 1- -one hydrochloride, m.p. 195-196°C.

’ Proceed:.ng as in Example 4, Step (¢), but replacing 1-(4- acetylam:mo-
S-chloro-2-methoxyphenyl) -5-chloropentan-1-one with
1- {4-acetylamino-5-chloro-

2- (3, 5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one and piperidine with
g- aminocarbonylpiperidine, gave 1-[4-amino-5-chloro-2- (3,5-
d:.methoxybenzyloxy) -phenyl] -5- (4- am:.nocarbonylp:.per:.d:.n l-yl)pentan 1- one'
hydrochloride, m. p. 207-209°C.

Proceeding as in Example 4, Step (o), but replacing 1- (4 a.cetylam:.no-
5-chloro-2-methoxyphenyl) -5- chloropem:an -1-one with
1- [4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -5-chloropentan-1-one and p:.per:.d:.ne with
4- (aminocarbonyl) aminopiperidiné, gave 1-[4-amino-5- chloro-
2-(3,5-dimethoxy-benzyloxy)phenyl] -5- [4- (am:.nocarbonyl) am:.nopxper:.dxn -1-
yl] pentan- i-one hydrochloride, m.p. 220-224°C.

Proceed:.ng as in Example 4, Step (c¢), but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl) -S-chloropentan- -l-one with
1- [4-acetylamino-5-chloro-
2- (3,5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one and piperidine with

4 - (aminocarbonyl)}aminomethylp iperidine, gave 1-1[4- amj.no- 5-chloro-
This is the replacement sheet
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inwhich pis 0, nis 4 and Rlerr] and R err] together are piperdin-1-yl. A
suspensi on of 5-(piperdin-1-yl)valeric acid hydrochloride (6.6 g, 30 mmmol)
in 100 nL of THF was cooled in an ice bath and 100 nL of 1IN lithium

bi s(trimethylsilyl)am de in THF was added. The ice bath was renoved and the
resulting solution was stirred at roomt®enperature for 1 hour. A m xture of
met hy‘r\z nmet hoxy- 4- am no- 5- chl or obenzoat e (2 15 g, 10 nmol) and
chlorotrlnethyIS|Iane 2.5 nm, 20 mml% in 25 nmL of THF was cooled in an

i ce bptjh #nd*%0 dh’Ee%‘PxiquV%?ﬁYdﬁP?ﬂY&@t‘ |[r?et(ﬁ‘9’r“eﬂ°F‘§‘P‘)“é(H FEOPPFEERYE was added.
The spliut pdrexictinal nvilhpentas - 5-qpeprydtiophlionyide almepi. cLC1F°#rd 1N |t hi um

bi s(tyilmet hyl sidrpteeiingenswas maapbs 4i, Nstedp i(€e, Ibathredldcidyel A{ochbeylamino-
cont aj nfi ng- Elklﬁ,xgeimélthgxﬂggmys%fﬁmrggé,&aghi.Q;ngb%oate was added over 5
m nut es '[h? %?E#ia%@ g\g(tcgie was renmoved fromthe ice bath and stirred at
50 to ﬁr i hou nd .t hen ? solution of .25 nL of concentrated
hydr oghi E e a““?ﬁﬁmﬁ%enﬁ{l?ﬁy RRTE iR Rl aRRE tas He OR ARG RIRRALTEE) Y10 at
- 50 t o] 5i5[ ér fpethyhersifopyeninepiperidimeofgavet t obfeaninmrt St #l9re20 L of et hyl
acet af ¢ was (auddédimethoey thentylfexyhZpleenglll ¥ red in an ice bath for 1 hour

L giving ja Bre£l @eti18ul £die) MiRehPbd-aen Wag1) Saitahed Ay Hydrbémlok odk and
swashed w ;nhpetﬂﬁlzéc,@t ate. The preci p| tate was stirred in apprOX| matel y 40

U'I

L of { bpi I'i'hg ;59 anol for and then fo u
bath. | The pr ecFAPIESEErg.28 12 *av%fng et 151 GRS AeRagEon (4 precYlantil-
| S-chloro-2 methoxyphenyl) chloropentan l-one with

1-[4-acetylamino-5-chloro-
2-(3,S-dimethoxybenzyloxy)phenyl]-5-chloropentan-1-one and piperidine with
4-(methyisulfonyl)aminomethylpiperidiné, gave 1-[4-amino-5-chloro-
'2-(3,5-dimethoxybenzyloxy) phenyl] -5- [4 - (methylsulfonyl) aminomethyl-
piperidin-l1-yllpentan-i-one hydrochloride, m.p. 211-213°C.

' Proceeding as in Example 4, Step (¢), but replacing 1- (4-acetylamino-
5-chloro-z-methox&phenyl)-S:chloropentan-l-one with :

1- [4-acetylamino-5-chloro- _
2-(3,5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one and piperidine with
4-[2- (methylsulfonyl) aminoethyl]l piperidine, gave 1- [4-amino-5-chloro-

2- (3, 5-dimethoxybenzyloxy)phenyll -5- {4- [2- (methylsulfonyl) aminoethyl] -
piperidin-1i-yl}pentan-1-one hydrochloride, m.p. 205-206°C.

Proceedlng as in Example 4, Step (c¢), but replacing 1-(4- acetylamlno-
5-chloro-2- methoxyphenyl) -5- chloropenta.n-l one with
1- [4-acetylamino-5-chloro-

2-(3,5- dlmethoxybenzyloxy)phenyl]-5-chloropentan-1-one and piperidine with

4 -phenylpiperidine, gave 1-[4-amino-5- chloro- 2-(3,5-
dlmethoxybenzyloxy)phenyl] -5- (4-pheny1p1per1d1n -1-yl)pentan-1- -one
hydrochloride, m.p. 237-239°C. .

. Proceeding as in Example 4, Step {(c), but replacing 1-(4-acetylamino-

5-chloro-2-methoxyphenyl) -5-chloropentan-1-one with
1- [4-acetylamino-5-chloro- - '
2- (3,5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one -and pxperxdlne with
azacycloheptane, gave 1l-[4-amino-S-chloro-2-(3,5-
dlmethoxybenzyloxy)phenyl] -5- (azacyclohept 1-y1)pentan~1 one,
‘m.p. 137-139°C.

Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-
S-chloro-2-methoxyphenyl) -5- chloropentan -1-one with o
1-{4-acetylamino-5-chloro- :

2-{2-(a- methoxyphen)ethoxy]phenyl} -5- chloropentan 1-one, gave 1-{4-amino-
S-chloro-2-{2- (4- methoxyphen)ethoxy]phenyl} -5- (piperidin-1- yl)pentan 1-one,
_ m.p. 211-212°C.

't3~~ Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-

This is the replacement sheet

0 5 AUG 19

‘Date:



I sopropanol. Drying in a vacuum oven at between 55 and 60[err] C.under a
nitrogen gas bleed for 18 hours gave 1- (4-am no-5-chloro-2-nethoxyphenyl)
- b-piperidin-1-ylpentan-|-one hydrochloride (2.9 g, 8 mmol). EXAMPLE 16
The .foll ow ng are representative pharmaceutical formnulations containing a
compound of Fornula |I. ORAL FORMJULATI Odg- -52- A representative solution
for al administration contains: Conpound of Fornula |

100- 1j000 r’rghO tr| c Acid I\/bnohydrate 105 ng Sodi um

Hydr olxi dé&-chloro-2-methoxyphenyl)-5 chlorg_%er)ﬁ,g.n]:l' 896r‘111ﬁ5 At er

g.s. 9 100 recerNPRAYENCIBLRGRMUILATI ON A representative sol ution for
I Nt r ayvegnaus2 -adnt Mitie tRdsty@Ref)@ithaky] phefylfps il otdpenEai-Mibae | gave
10-100 {mg. {4-amino-5-chloro-2- [2- (3, 4-dimethoxyphen) ethoxy] phenyl} -
S-(piperidin-1-yl)pentan-1-one, m.p. 224-225°C.

Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-
S-chloro-2-methoxyphenyl) -5- chloropentan -1-one with -
1-{4-acetylamino-5-chloro-

2- [2- {4 -methoxyphen) ethoxy]l phenyl}-5- chloropentan -1-one and piperdine with
4-methylpiperidine, gave 1-{4-amino-S-chloro-2-{2-(4- -methoxyphen) ethoxy] -
phenyl)}-5- (4- methylp:.per:.d:.n 1-yl)pentan-i- -one hydrochlor:.de,

m.p. 226-228°C.

EXAMPLE S5

4'-Amino-5'-chloro-2" -methoxyacetophenone

The foilowing is the preparation of a compound of Formula VIII in
which R! is chloro, R? is hydrogen and R® is methoxy.

N-Methoxy-N-methyl-4-amino-5-chloro-2-methoxybenzamide (24.4 g, 100
mmol) was dissolved in THF (400 mL) and the .solution was cooled to -40°C.
Methyl-lithium in ether (143 mL, 4.4 g, 200 mmol) ) was added and the
mixture was allowed to warm to 0°C. Aqueous hydrochloric acid was added
and the mixture was extracted into ethyl acetate. The extract was washed
with brine, dried over sodium sulfate, and evaporated to leave a solid. -
Crystallization from ethyl acetate-hexane gave 4'-amino-5'-chloro-2'-
methoxyacetophenone (15.0 g, 75 mmol), m.p. 114-116°C..

Proceeding as in Example 5, but replacing N-methoxy-N-methyl-4-amino-
§-chloro-2-methoxybenzamide with N-methoxy-N-methyl-4-amino-5-chloro-

2,3- ethylenedibxybenzamide gave 4-amino-S5-chloro-2,3-ethylenedioxyphenyl-
acetophenone, m.p. 133-135°C,.

Proceeding as in Example 5, but replac:.ng N-methoxy N-methyl-4-amino-
S-chloro-2-methoxybenzamide with N-methoxy- N-methyl-4-amino-5-chloro-
2,3-dimethoxybenzamide gave 4-amino-5-chloro-2,3-

J dime_t;hoxyphenylacetophenone, m.p. '1_5-78°C .
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Dext r ose anohydrate gq.s to make isotonic Citric Acid

Monohydrate - 1. 05 nmg Sodi um Hydr oxi de

'0.18 ng water for Injection g.s. to 1.0 nL TABLET
FORMULATI ON A representative tablet formof a corrpound of Formula I may
contai n: Conpound of Fornula | -39- : % M crocrystalline
cel lul ose 73,% Stearic Acid _

25 %€yl loidal Silica 1 EXAVPLE 17 THORACI C

ESOPHAGUS 5 -HT[err] RECEPTOR ASSAY THREAMRAE éwi ng describes an in vitro
assay| Mhi ch util-izes rat -i sol ated esophageal nuscularis nucosae to identify

test gdnpounds whi ch @rgmbsddEh E‘étfﬂnré&ﬁ@lﬂt&Jhyhéx%figzﬁyacxbéﬁtﬁ%ﬁe esophagi are
i sol afgd frommal e, Sprague-Dawl ey rats and placed in Tyrode's sol uti on.

The optler striated_nuscle i,s renoved to, reveal the nmuscularis nucosae, ., Each

mucoshd is sus&g‘r?dg%“\?gf"fsf & F3P PRERACRSiTR of i 3 SORPRRENCL SREErR g 1n which
met hy serglpdels( ehioy pg R g€k’ n@rq 3g9pidier] Mphylerrfiesy i cost erone (30
[err]M]| in Tyrode's sol ution nai-ntained at 37[err]C and

Step (a) .

" A solution of 1,4-benzodioxan (8.4 M, 25 mL, 0.21 mol) in 15 mL of
acetic acid was treated with chlorine gas at 10 to 20°C giving a yellow
precipitate. The precipitate was isolated by filtration and washed with

. water. Crystellization of the precipitate from ethanol gave 6,7-dichloro-
1,4-benzodioxane (25.5 g, 0.124 mol), m.p. 147-148°C.

Step (b)

A mixture of G,7-dichioro-1,4-benzodi6xane (10.25 g, 0.05 mol),
acetyl chloride (13.5 M, 5 mL, 0.0675 mol) and aluminum chloride (10 g,
0.075 mol) in 200 mL of 1,2-dichlorcethane was stirred under nitrogen for
24 hours. The mixture was poured into approximately 500 mL of ice/dilute
hydrochloric acid and extracted with methylene chloride. The methylene
chloride extract were washed with sodium bicarbonate (ix), water (ix) and
brine (1x) and then dried over sodium sulfate. The methylene chloride was
filtered and concentrated by rotary evaporation. .Purification of the
residue by column chromatography (silica 230-400 mesh; 15% ethyl

- acetate/hexane) gave 5,6-dichloro-2,3-ethylenedioxy-acetophenone (8.1 g,
0.033 mol), m.p. 83-86°C..

Step (c) :

§',6'-Dichloro-2',3' -ethylenedioxyacetophenone (8.5 g, 0.0344 mol)
was added in portions to 34.5 mL of stirring fuming nitric acid at a rate
such that the temperature of the reactzon mixture remained below 10°C. The
mixture was stlrred for an additional 10 mlnutes at 5°C and then poured
onto 250 g of crushed ice giving yellow prec1p1tate. The precipitate was
isolated by filtration and washed with water. Drying gave 5',6'-dichloro-'
2',3'-ethylenedioxy-4'-nitroacetophenone (8.9 g, 0.0341 mol), m.p.
181-182°C.

Step (4) .

A mixture of S§!', 6'-d1chloro 2t 3'-ethy1enedloxy 4'-n1troacetophenone
{2 g, 7.63 mmol) and 10% palladium on carbon (800 mg) in 17 mL of 15%
sodium hydroxide and 160 mL of ethanol hydrogenated. at 57 psi for 7 hours.
The mixture was filtered and concentrated by rotary evaporation and the
residue was stirred into water. Drying gave 4'-amino-
. L. 2',3' -ethylenedioxyacetophenone (970 mg, 5.04 mmol), m.p.'135-136°é.

This-is the replacement sheet
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constantly aerated with a 95% O[err] and 5%CO%gas m xture. A resting
tension of 1 g is applied to each tissue and thereafter 0.5 g is reapplied
at" 15 minute intervals. A steady state contraction to carbachol (3 [err]M
is produced and then the tissue is exposed to 5-HT in a :

cumul ati ve-concentration fashion, increasd-ng in concentration until mnmaxi mal

-53-
conce
nmuscy
sol ut
tissy
i tsel
IS e
intri
agoni
char 3

¢O¥

N
I
i
e
f

n

Sst{s
c{ er 360l WEes. H‘r{l%rqe]slii%éfaﬁoa-sq%ﬁf%fb&m filgration and vashed with vater.

near maxi mal relaxation is achieved. The 5-HT produces a

rat | on- %Spendent, S-HI[err] receptor nediated relaxation of the

ari $ ae tissue. The tissue is exposed to drug free Tyrode's

DN for 30 APMRies ofnd' taminoad'aid - el enadiewraseEoPheRPI ALY mIThE- 60

| S minhEN iexposed ¢ pyexineonidrinditdchen hvast @slled dnpanirige ieaerrnigith
el agite reehp Xt hedtief adiRire8d phagadleanatsp i fel. S THéCABAAre W8 i SSUe

ppsed: i Quedr tg- v}antJBerB&ﬁ'%% grﬁur&%dt@ﬁatn QQﬂI}QH%r @rﬂa&f{@dswﬂ@' ch

plcall JRroduce rel ax are character, zed .as, 5- %ree r
%/rpouvﬁ S “ﬁrftﬁ?'ué %’Vt TQYREY, SYARRETHISH arnéis&(’)enslf 8§l ] -ﬁ—ffg Ficd

Drying gave 2',3!'-ethylenedioxy-4"'- (methylca.rbonylam:.no) acetophenone (289
mg, 1.23 mmol), m.p. 142-144°C.

Step (£f)

A solution of 2',3'-ethylenedioxy-4'-
(methylcarbonylamino) acetophenone (250 mg, 1.06 mmol) in 6 mL of
dimethylformamide under nitrogen was cooled in an ice/water bath’ and
N-chlorosuccinimide (156 mg, 1.17 mmol) was added. -The mixture was allowed
to warm to room temperature and then heated at S5°C for 1.5 hours. The
mixture was then cooled to room temperature and stirred for 16 hours. The
mixture was concentrated by rotary evaporation and the residue was stirred
into water. The residue was isolated by filtration and washed with water.
Drying gave 5'-chloro-2',3'-ethylenedioxy-4'-(methylcarbonylamino) -
acetophenone (170 mg, 0.69 mmol), m.p. 181-182°C.

Step (g)

A mixture of 5'-chloro-2',3!'-ethylenedioxy-4'- (methylcarbonylamino) -
'acetophenone (152 mg, 0.56 mmol) and sodium hydroxide (4N, 1.4 mL, 5.6
mmol) in 5 mL of methanol was heated at reflux for 3.5 hours. The mixture
was concentrated by rotary evaporation and the residue was stirred into
water. The residue was isolated by filtration and washed with water.
Drying gave 4'-amino-5'- chloro 2',3'-ethylenedioxyacetophenone (95 mg,

0. 41 mmol), m.p. 133- 136°C.'.

EXAMPLE 7

1- (4-Amino-5-chloro-2-methoxyphenyl) -
3-(piperidin-4-yl)propan-1-one

The following is the preparation of a compound of Formula I in which
R' is chloro, R® is methoxy, R* is a group of Formula (b) in which p is 0,
q is 2, and R’ is hydrogen. '

. Step (a)
4-Amino-S-chloro-2- methoxyacetophenone (12.75 g, 64 mmol), prepared
as in Example 5, was suspended in THF (125 mL). The suspension was added
"to a -50°C solution of lithium diiscopropylamide (16.1 g, 150 mmol) in THF

This is the replacement sheet

Daté: ﬂ a A‘m 1996 “



- Proceeding as in Exanple 17, the following results were obtained for the

conpounds of this invention: Conpound Affinity Constant
(-Tog) A 7.4 B , 7.5 C

8.4 D 8.2 E 8.8 F

10.6 A 1- (4- am no- 5-chl oro- 2- nethoxygpenyl) 5- (pi peridi nyl -

yl)p an- 1- one hydrochl oride B:

1- (4-am no- 5- chl or o- 2- net hoxyphenyl ) - 5- (4 met hyl pi peri di nyl -1 -

yl ) pgnt an-(200 ) hgett ¢bh | wiritdee Gras stirred at 0°C for 15 minutes. Pyridine-4-
1- (4-jain neakbekidewydd- eI g y7Ph@BY] Jwad-{dded and the mixture was allowed to

[ (metfhyl SldJaﬁ:ﬂ"% el nabetdosl LahRatdi dads el EORAd 200 HBYALRGRL OFdegde D
1|_ ]( 4;6 tra&:@l O£ reg n;[egOX}_/Ep Q%{M )aceta[tl ( r&'thtc%!l)}.r?édo g&t:}aozté were

)]/__ ( 2_ amin &ash%q,] |wb¥lb wgtﬁre,[ ﬁa*?d Fﬂi’(?ﬁy?‘jdlgm {%Hate, and concentrated in vacuo to
[ 3- (3, 4- dilravhcxypricaplibrepidusy| | Bipydraftatate Jiexpneo pam-atdedand filtration

gave 1l-(4-amino-5-chloro-2-methoxyphenyl) -3-hydroxy-3- (_pyridin-4 -yl)propan-
l1-one (12.1 g, 40 mmol), m.p. 181-183°C.

Step (b)

1- (4-Amino-5-chloro-2-methoxyphenyl) -3-hydroxy-3- (pyr:.d:.n 4-yl) -
propan-l-one (8.6 g, 28 mmol), prepared as in Example 6, Step (a), was
dissolved in concentrated sulfuric acid (40 mL) and the solution was
stirr_éd at room tempefature for 15 minutes. The .solution was poured onto
ice, basified with ammonium hydroxide, and then filtered to collect a
yellow solid. Drying gave 1- (4-amino-5-chloro-2-methoxyphenyl) - .

3- (pyridin-4-yl) -2-propen-1-one (7.6 g, 26 mmol), 209-211°C.

Step {c) .

1-(4-Amino-5-chloro-2-methoxyphenyl) -3~ (pyri‘din-tl;yl) -2-propen-1-one
(0.5 g, 1.7 mmol), prepared as in Example 6, Step (b), was dissolved in
acetic acid (25 mL) and the solution was hydrogenated over
5% rhodium-alumina catalyst (0.2 g) at 50 psi for 24 hours. The s'ol_ution
was filtered, diluted with water, basified with ammonium hydroxide, and
extracted three times with methylene chloride. The combined extracts were
dried over sodium sulfate. Evaporation gave 1- (4-amino-S-chloro-2-
'methoxyphenyli-3~(piperidin-4-yi)propan-l-one (0.35 g, 1.2 mmol).

EXAMPLE 8

1- (4-amino-5-chloro-2 -methoxyphenyl) -
3- (piperidin-4-yl) -2-propen-1l-cne’

The following is an alternative method to Example 7, Steps (a)-(b).

‘Potassium hydroxidé (5.0 g, 89.3 mmol) was dissolved in water-
(25.0 mL) . Ethanol (100 mL) was added to the solution and the mixture was
stirred. . ' ' .
4-Amino-5-chloro-2-methoxyacetophenone (10.0 g, 50.5 mmol) . prepared as in
Example 5, was added to the stirring solution and after 5 minutes pyridine-
4 -carboxaldehyde (6.4 g, 60.0 mmol) was added and the mixture was stirred
for approximately 12 hours. Tle mixture was then diluted with water and -
filtered to collect a yellow solid. Drying gave 1- (4;§mino-5-chloro-

9 2-methoxyphenyl) -3- (pyridin-4-yl) -2-propen-1-one (12.85 g, 44.5 mmol).

This is the replacement sheet
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hydrochl ori de F: 3- (4- et hoxyphenyl ) prop-1-yl, nanely
1- (4-am no-5-chl oro- 2, 3- et hyl enedi oxyphenyl ) -3- (1-[3-(4-nmethoxyphenyl)-

prop- 1-yl ] pi perdi n-4- yI)propan 1-one hydrochloride This is the replacenent
sheet -

vivo nmethod of determning prokinetic aecid-vity by nmeasuring the extent the
drugraf fects the rate of gastric enptying of test neal in rats. The nethod

is t
prep
Del a\
bl en
di sp¢
m n) .

nal described by Dropplenan et al.

hrbed by sl RReFesHdEntF 20 Fragpled: Ib‘F"o§éPJgi?|’rF?Her cules Inc., WImngton,
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-54- EXAMPLE 18 PROKI NETI C ASSAY The foll ow ng describes an in

previously cited. Test neal is

pi oy angk gﬁéﬁﬂo%ﬂgnyi ne Qsﬁﬂahesgaygmpobamsoaé AGE p( app-exidmately 5
fhr ee be ggé’élngogs Ubé?x aie 8, but replacing
4 -amino-5-chloro-2-methoxyacetophenone with 4-amino-5-chloro-2,3-dimethoxy-
acetophenone gave 1- {4-amino-5-chloro-2,3-dimethoxyphenyl) -3- (-pyrid:‘i.n-ll- )
y¥l) -propen-1-one, m.p. 220-223°C.

EXAMPLE 9

1- (4-Amino-5-chloro-2,3-ethylenadioxyphenyl) -
3- (piperidin-4-yl) -2-propan-l1l-one

The following is an altermative method to Example 7, Step (c).

Step (a)

A solution of 1-(4- amino-5- chloro 2,3-ethylenedioxyphenyl) -
3-{pyridin-4-yl) -2-propen-1-one (1.55 g, 5 mmol) in 50 mL of THF was
hydrogenated over 5% palladium on carbon (0.5 g) for approximately 2 hours.
The mixture was filtered and concentrated by rotary evaporation.
Purification of the residue by silica gel chromatography (2% CH,OH-CH,Cl, +
0.1% NHOH) gave 1- (4-am:_i.no-s-chloro-2,3-ethy1enedioxypheny1) -

3- (pyridin-4-yl)propan-1-one (1.23 g, 3.8 mmol).

Step (b) :

A solution of 1-(4-amino-5- chloro- 2,3- ethylened:.oxyphenyl) -
3- (pyridin-4-yl)propan-1-one (1.23 g, 3.8 mmol) in 15 mL of glac:.al,acetic
acid was hydrogenated over 5% rhodium-alumina catalyst (1.0 g) at 50 psi
for approximately 20 hours. The mixture was filtered and the filter was
washed several times with ethanol. The combined filtrates were

" concentrated in vacuo. Purification of the residue by silica gel
chromatography (20% CH,OH-CH,Cl, + 0.2% NHOH) gave 1-(4-amino-5-chloro-2,3-
ethylenedioxyphenyl) -3- (piperidin-4-yl) -propan-1-cne (0.22 g; 0.68 mmol).

EXAMPLE 10

1-(4 -Anino-S-chioro-z-methoxyphenyl) -
3-[1-(prop-1l-yl)piperidin-4-yllpropan-l-one

The following is the preparation of a compound of Formula I in which
R' is chloro, R® is methoxy, and R' is a group of Formula (b), :.n which p is
0, g is 2 and R’ is prop-1-yl.

L,! ' 1- (4-Amino-5-chloro-2-methoxyphenyl) -3- (p iperidin -4-yl)propan-1-one

This is the replacement sheet

05 Al 19%

Date:



di ssolved in 100 nL of warm water and then bl e'nded into the cellul ose

solution followed by 16 g of purified casein (Si gma Chenical Co.

Loui S,

, St.. .
MO), 8 g of powdered confectioners sugar, 8 g of -cornstarch, and 1 g

of powder ed charcoal. Each ingredient is added slowy and m xed thoroughly
resulting in approximately 325 nL of a dgrk gray to black, honmogenous _
paste~The neal is then refrigerated overnight-during which tinme trapped
air esc¢apes. Prior to the assay the neal is renoved fromthe refrigerator
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Proceeding as in Example 10, but replacing 1-bromopropane with
iodomethane, gave 1- (4-amino-5-chlorc-2-methoxyphenyl) -

3- (l-meﬁhylpiperidin-4-yl)p'ropan-l-one hydrochloride, m.p. 179-180°C.

Proceeding as in Example 10, but replé.cing 1-bromopropane with
iodoethane, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -

3- (1-ethylpiperidin-4-yl)propan-1-one hydrochloride, m.p. 128-130°C.

* Proceeéding as in Example 10, but replacing 1l-bromopropane with
iodobutane, gave 1-(4- am:.no Ss-chloro-2- -methoxyphenyl) -
3-[1-(but-1-yl)piperidin-4- yl] propan 1-one hydrochloride, m.p. 195-196°C.

Proceeding as in Example 10, but replacing 1-bromopropane with 1-
bromo-2-methylpropane, gave 1-(4-amino-S5-chloro-2-methoxyphenyl)-3-[1-(2-
methyl -prop-1-yl)piperidin-4-yl]lpropan-1-one hydrochloride, m.p. 198-199°C.

Proceeding as in Examplé 10, but replacing 1-bromop-ropane with 1-
bromo-3-methylbutane, gave 1-.(4-amino-5-chloro-'2—'metl’;oxyphenyl) -3-[1-(3-
methyl-but-1-yl)piperidin-4-yl]propan-l-one hydrochloride, m.p. 178-179°C..

Proceeding as in Example 10, but replacing 1-bromopropane with
l-bromopentane, gave 1- (4-amino-S5-chloro-2-methoxyphenyl)-3-[1- (pent-l-irl) -
p:.per:.dxn 4-yllpropan-l-one hydrochlor:.de m.p. 196-197°C.

Proceeding as in Example 10, but replacing l-bromopropane with
1-bromohexane, gave 1- (4-amino- -5- chlqro -2-methoxyphenyl) -3- [1- (hex-1- -yl) -
piperidin-4-yl]lpropan-1-one hydroéhloride, m.p. 212-213°C. .

Proceeding as in Example 10, but replacing 1-bromopropane with
3-bromopropene, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-3-[1-(2-
propenyl) -piperidin-4-yl]propan-1-one .hydrochl.ofide, m.p. 162-163°C.

Proceeding as in Example 10, but replacing 1-bromopropane with
1-chlor6-2-méthoxyethane, gave 1- (4-amino-5-chloro-2-methoxyphenyl) -

3-[1- (2-methoxy-ethyl) p:i.peridin-4-yl]pxjopah—l-one hirdrochloride.

Proceeding as in Example 10, but replacing l-bromopropane with 2-
bromo-1- [ (dimethylaminosulfonyl) amino] ethyl, gave 1- (4-amino-5-chloro-
2-methoxy-phenyl) - ' '

3-{1-[2- (d:.methylam:.nosulfonyl)am:.noethyl]p:.per:.d:.n -4-yl)}propan-1-one
hydrochloride, m.p. 195-196°C. .
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Is placed on a small, pr.e-weighed and correspondingly |abeled 7 nL weigh
boat and i medi ately wei ghed on an anal ytical bal ance. Each stomach is then
cut open along the | esser curvature, rinsed with tap water, gently blotted
dry to renove excess noisture and wei ghed. The anount of test neal

refmai ning in the stomach is represented-day the difference between the

wei ghfyof the full stomach and the weight of the stomach enpty. The

di ffefence between the anount of test neal remaining and the nean test neal
wei ght |r epr eseRESCIRE NG P LT tB2pPle 49t ’?ﬁ’éaFeﬁlﬁafnge&p’PF@E’Pr‘Eﬁj’r“Fn‘@l 1.5

hour pdst brefedt-il (timgthyleainResbormsla aminad ethydn egavet &d(ramipen’s cloforgeal

enpt i Bd oe-pemmeeptprehgnge from control. Means and standard- devi ati ons of

the teqt groups- @aﬁ‘eeamaﬁdcat&owﬂ%ﬁﬁe&mpaséﬁrdem@ﬁr}g%sn Siggai ficance
is defqr §€ocy_‘ e D‘S g lest (Statistical ASSOCI ation Journal,

Decenpgr n&% }gﬁ%d Procee i Ng _as .in Exanp|e 18, ounds of this
i nventilon vverepag'feeﬁdr‘ﬁ‘?l&f B BEERES 400 ki TR nguéﬁ:ll }x’/“f DEBRRRPIER &

' bromo-1- [ (methoxycarbonyl) amino] ethyl, gave 1- (4-amino- 5 chloro-

. 2-methoxyphenyl) -3-{1- [2- (methoxycarbonyl) aminoethyl] piperidin-4-yl}propan-
1-one hydrochloride, m.p. 239-240°C.

Proceeding as in Example 10, but replacing 1-bromopropan__e with 2-
bromo-1-[(trifluoromethylsulfonyl)amino]ethyl, gave 1-(4-amino-5-chloro-
2-methoxy-phenyl) - ‘

3-{1- [2- (trifluocromethyl sulfonyl) aminoethyll piperidin-4-yl}propan-1-one
hydrochloride, m.p. 235-238°C.

Proceeding as in Example 10, but replacing l-bromopropane with 3-
bromo-1- { (methylsulfonyl) amino]propyl, gave 1- (4-amino-5-chloro-
2-methoxyphenyl) -3-{1- [3- (methylsulfonyl)aminoprop-1-
yvllpiperidin-4-yl}propan-1-one hydrochloride, m.p. 194-195°C.

) Proceeding as in Example 10, but replacing 1-bromopropane with
iodobutane and 1- (4-amino-S-chloro-2-methoxyphenyl) -3- (piperidin-4-
vl)propan-1l-one with 1- (4-amino-5-chloro-2,3-ethylenedioxyphenyl) - .

3- (piperidin-4-yl)propan-1l-one, gave 1-(4-amino-5-chloro-
2,3- ethylenedloxyphenyl) -3-[1-(but-1-yl)-piperidin-4- yl]prapan l-one
hydrochloride, m.p. 265-267°C. -

Proceeding as in Example 10, but replacing 1l-bromopropane with
1odobutane and 1-(4-amino-5-chloro-2-methoxyphenyl) -3- (piperidin-4-

yl)propan-1-one with 1-(4-amino-5-chloro-2,3-dimethoxyphenyl) -3- (plperld:.n-

-yl)propan-l-one, gave 1- (4-_am:.no-s-chloro-2,3-d1me-thoxypheny1) -
3-[1-(but-1-yl)piperidin-4-yl] -propan-1-one hydrochloride, m.p. 175-176°C.

EXAMPLE 11

1- (4-Amino-5-chloro-2 -methoxyphenfl) -
3-{1-[2- (methylsulfonyl)amincethyl] piperidin-4-yl}propan-1-cne

The following is the preparation of a compound of Formula I in which
R' is chloro, R’ is methoxy, and R' is a group of Formula (b) in which 'p' is
0, g is 2 and R’ is 2- [ (methylsulfonyl)amino] ethyl.

Ethylenimine (40 mg, 0.9 mmol) was dissolved in toluene (5 mL) and
the solution was cooled in an ice bath. A solution of methanesulfonyl .
chloride in toluene (1 mL, 0.1 mg, 1 mmol) was slowly added and the mixture
_ was stirred for 20 minutes to form a solution of '
. 1- [2- (methylsulphonyl) ethyl] ethylenimine.

This is the replacement sheet
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ANXI OLYTI C BEHAVI OR ASSAY The foll ow ng describes an in vivo nethod for
deternni ng anxi ol yti c activity by measuring the extent the drug affects
the natural anxiety of mce when exposed to a novel, brightly |ighted
environment. Naive nale C5BI-/6J mce, 18-20 g, are kept in groups of 10
mce in quarters controlled for sound, tgnperature and humdity. Food and
wat er{ gre avail able ad |ibitum The m'ce are kept on a 12 hour light and 12
hour {dark cycle, with lights on at a.m and off -at 6:00 p.m Al
exper|i ment s bedi ft d*P‘lP‘é%Fh%%?smeéF‘P@fph&Per)vér (Ripezidis-47rd Péﬁ?ad’rréf e
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t he tledt
- 1 [2 (methylsulfonyl)am:.noethyl] -piperidin-4-yl}propan-1i-one

hydrochlor:.de, m.p. 123-126°C.
EXAMPLE 12

" 1- [4-Amino-5-chloro-2- (3, 5-dimethoxybenzyloxy) phenyl] -
3-{1-[2- (methylsulfonyl) aninoethyl] piperidin-4-yl}propan-1-one

The following is the preparation of a compound of Formula I in which
R!' is chloro, R’ is 3,5-dimethoxybenzyloxy and R' is a group of Formula (b),
in which p is 0, q is 2 and R’ is 2- (methylsulfonyl)aminoethyl.

Step (a) _
1- [4-Amino-5-chloro-2-methoxyphenyl] -3-{1- [2-

{(methylsulfonyl) aminoethyll -piperidin-4-yl}propan-1-one (1.19 g, 2.8 mmol),
prepared as in Example 11, was dissolved in dichloroethane (50 mL) . Boron
tribromide in methylene chloride (4 ml, 1.0 g, 4.0 mmol) was added and the

" mixture was stirred for approximately 12 hours. The mixture was then
poured over ice and methylene chloride (150 mlL) and ammonium hydroxide)
were added. This bilayer mixture was stirred until a solution had fox:med
in the methylene chloride layer. The aquecus layer was removed and
combined with fresh methylene chloride (100 mL) and this bilayer mixture
was stirred. The methylene chloride layers were combined and dried over
potassium carbonate. Filtration and concentration gave 1-(4- am:.no -5-

" chloro-2- -hydroxyphenyl) -3-{1-[2-

' (methylsulfonyl)am:.noethyl]p:.per:.d:.n -4-yl}propan-1-one (0 8 g, 2.0 mmol).

Step (b)

' 1-(4-Amino-S- chloro 2- hydroxyphenyl) -3-{1-{2-
(methylsulfonyl)aminoethyl] -piperidin-4-yl}propan-1-ocne (0.78 g,

1.93 mmol), 3,5-dimethoxybenzyl chloride (0.396 g, 2.12 mmol), and
potassium carbonate (2.6 ‘g, 18.8 mmol) were combined in DMF (~ 2 mL) and
the mixture was stirred at ambient temperature for 48 .ho_urs. Additional
3,5-dimethoxybenzyl chloride (0.05 g, 0.13 mmol) was added and the mixture

This is the replacement'sheet
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Prior to commencenent of the study the mce are given 60 mn to acclimtize
to the*laboratory environnent. After a nouse receives an intraperitoneal
(i.p.) injection of either test conpound or vehicle it is returned to its
hone cage for a 15 mn post-treatnent period. The nouse is then placed in
the center of the I'ight chamber and nonideored for 10 mnutes. Anxiolysis is
seen és a general increase in exploratory activity in the |ighted area. An
increage in exploratory activity is reflected by increased ]| atency (the
tine|fpr VAR SRIGE £6T i BOVES hehey #Pkvedfaffe redgyed dest resuged PTRRS e
cent ¢r | of apdaneithykmedchikaralie andcageeous | aedsim b farbepetey weye ddded dastle or
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ASSA) rheP&gA 3%%9&? 1 b&s; a0, 1, VL vo BIRGEA ' QlvelE ! SLAL {}Je $iB5t ances

anel ifo ons causeé by W

Pur:.f ication by silica gel chromatography (3% CH,0H- CH.zCl,) gave
1- (4-amino-5-chlorxo-2- (3, 5-dimethoxybenzyloxy)phenyl] -3-{1- [2-
{methyl sulfonyi) aminoéethyl] -piperidin--:L -yl}propan-1i-one (0.53 g, 0.98
mmol) . Crystallization from ethanolic hydrochloric acid gave 1-[4-amino-5-
chloro-2- (3,5-dimethoxybenzyloxy)phenyl] -3-{1- [2-
- (methylsulfonyl)aminoethyl] -piperidin-4-yl }propa.n l-one hydrochlorlde (0.54
g, 0.93 mmol), m.p. 123-126°C.

Proceeding as in Exahxple 12, Step ' (a), but replacing 1-[4-amino-5-
thloro-2-methoxy-phenyl] -3- _{1 -[2- . '

(methylsulfonyl) aminoethyl]lpiperidin-4-yl}propan-1-one with 1- (4 -amino-
5-chloxo-2-methoxyphenyl) -3- [1- (but-1-yl)piperidin-4-yl] -propan-1-one, and
"then correspondingly as in Example 12, Step (b), gave 1-[4-amino-S-chloro-
2- {3,5-dimethoxybenzyloxy)phenyl] -3- [1- (but-1-y1) -
piperidin-4-yl]lpropan-1-one hydrochloride, m.p. 179-182°C.

Proceeding as in Example 12, Step (1), . but replacing 1-[4-amino-5-
chloro-2-methoxyphenyl] -3-{1- [2- -

(methylsulfonyl)aminoethyllpiperidin-4-yl}propan-1-one with 1- (4-amino-
5-chloro-2-methoxyphenyl) -3- {1~ (pent-1-yl)piperidin-4-yl] -propan- 1-one , and
then correspondingly as in Example 12, Step (b), gave 1-[4-amino-5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -3- [1- (pent-1-y1) -
piperidin-4-yllpropan-1-one hydrochloride, m.p. 174-176°C.

Proceeding as in Example 12, but replacing 1-[4-amino-5-chloro-2- _
methoxy-phenyl] -3-{1- [2- (methylsulfonyl) amincethyll piperidin-4-yl}propan-1-
one with 1- (4-amino-5-chloro-2 -methoxyphenyl) -3- (1-(2-
methoxyethyl) p:.perzd;n -4 -yl] -propan-1-cne, and then correspondingly as in
Example 12, Step (b), gave 1-[4-amino-S-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -3- [1- (2-methoxyethyl) -
piperidin-4-yllpropan-1-one hydrochloride, m.p. 183-184°C.

Proceeding as in Example 12, Step (a), but replacing 1-([4-amino-S-
chloro-2-methoxyphenyl] -3-{1-[2- -

(methylsulfonyl) aminoethyl] piperidin-4-yl}propan-1-one with 1-[4-amino-5-
chloro-2-methoxyphenyl] -3-{1- [2- (diniethylaminosulfonyl) amino-
ethyllpiperidin-4-yl}propan-1-one, and then correspondingly as in Ex"ample
12, Step (b), gave 1-(4 -amino-5-chloro-2- (3,5-dimethoxybenzyloxy) phenyl] -
3-{1- (2- (dimethylaminosulfonyl)amincethyllpiperidin-4-yl}propan-1-one
hydrochloride, m.p. 173-176°C.

Proceeding as in Example 12, Step (b), but replacing

¢/ 3.5-dimethoxybenzyl chloride with benzyl chloride, gave 1-(4-amino-5- .
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(methylsulfonyl)am:.noethyl]p:.per:.d:.n -4-yllpropan-1-one w1th

1- [4-amino-5-chloro-2-methoxyphenyl] -5- (piperidin-1-yl)pentan-1-one, and
then as in Example 12, Step (b), but replacing 3,5-dimethoxybenzyl chloride
with iodoethane, gave 1- '[4-amino-S-chloro-2-ethoxyphenyl] -

5- (piperidin-1i-yl) -pentan-1-one hydrochloride, m.p. 230-231°C.

Proceeding as in Example 12, Step (a) , but replaéing'l- (4-amino-5-
chloro-2-methoxyphenyl) -3-{1- [2- '
(methylsulfonyl)am:moethyl]p:.per:.d:.n ~4- yl}propan -l-one with
1- (4-amino-5-chloro-2-methoxyphenyl] -5- (piperidin-1-yl)pentan-1-one, and
then as in Example 12, Step (b), but replacing 3,5-dimethoxybenzyl chloride
with 1-bromopropane, gave 1-{4-amino-S-chloro-2- (prop-1-yloxy)phenyl] -
5-(pip?ridin-1-y1)pentan-1-one hydrochloride, m.p. 232-233°C.

Proceeding as in Example 12, Stép (a), but replacing 1-(4-amino-5-
chloro-2-methoxyphenyl)-3-{1-(2-

{methylsulfonyl) aminoethyllpiperidin-4-yl }propaxi- l-one with
1-{4-amino-s-chloro-z-methoxyphenylf-s-(piperidin—l-yl)pentan-l-one, and
then as in Example 12, Step (b), but- replacing 3,5-dimethoxybenzyl chloride
with 3,5-dimethylbenzyl chloride, gave 1-[4-amino-5-chloro-
2-(3,5-dimethylbenzyloxy) -phenyl] -5- (p1per1dzn-1 vl)pentan-1l-one

. hydrochloride, m.p. 218-233°C.

Proceeding as in Example 12, Step (a), but replaclng 1- [4 -amino-5-
chloro-2-methoxyphenyl] -3-{1-[2- _

(methylsulfonyl)aminoethyl] piperidin-4-yl}propan-1-one with 1-(4-amino-
S-chloro-z-methoxyphenyl)-5-(4-aminocarbonylpiperidin-1-y1)-pentan-l-one,
and then as in Example 12, Step (b),'but_replacing 3,5Jdimethoxybénzyl
chloride with 3-methoxybenzyl chloride, gave 1-[4-amino-5-chloro-
2-(S-methoxyhenzyloxy)phenyll-5-(4-aminocarbonylpiperidin-i-yl)-

Q,Enﬁ,) {qn(ilz 14 days after comencenent of

-

pentan-1-one hydrochloride, m.p. 204-205°C. -
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the drug regine. The treatnent is abruptly ceased and exploratory activity
in the'lighted area is determned 8, 24 and 48 hours thereafter. Vehicle
or test conpounds are adm nistered during the wthdrawal phase by

i ntraperitoneal injection. Responses are represented as inhibition of the
decrease in anxiolytic behavior after thg_ethanol, cocaine or nicotine
treat%ﬂ*nt I s ceased. EXAMPLE 21 COGNI Tl VE ENHANCEMENT ASSAY The fol | ow ng
descrii bes a nodel to determ ne the cognitive enhancing activity by
measuriing the extent the test conpounEkABUEF d3al | eviate the cognitive
deficlitf i nduced-by atropine (30 ng/kg, i.p.) using the Mdrris Water Maze.
Spragug Dawl ey rats (240- 36Q4 miWBL £ daEto-kindth8xypHiaydt-ory the ni ght prior

L0 LEBUing, N1 T8 DALl geb YGRS - 151 SARKATE yoecThe AURd T Vit er

Maze ggnsi-sts of a cireul exi glass (122 cm

dianmetgr, 46 cmin height, with a 15 cmrinm, filled with opaque water to a
-57- The follow:.ng is the preparation of a compound of Formula I in which

R‘ is chloro, R? is hydrogen and R’ is methoxy and R* is a group of
Formula (b), in which p is 0, q is 2 and R’ is 3- (4-methoxyphenyl)prop-1-
vl. '

Step (a) .

A mixture of 1-(4 -amino-s-chloro—z-methoxyphenyl) ~3-pyridin-4-yl-
propan-l-cne (1.5 g, 5.16 mmol), prepared as in Example 3 or 7,
3- (4-methoxyphenyl) -1-iodopropane (1.64 g, 5.93 mmol) in 13 mL of
acetonitrile was heated under nitrogen at reflux for approximately 4 hours.
The mixture was concentrated in vacuo and purification of the residue by
silica gel chromatography (5% CH,OH-CHCl, + 0.1% NHOH) gé.ve 1-(4-amino-5-
chloro-2-methoxyphenyl) -3-{1- [3- (4-methoxyphenyl) prop-1-yl] -
pyridinyl-4-yl}propan-1-one hydroiodide (1.82 g, 3.28 mmol).

Step (b)

o A solution of (4-amino-5- chloro 2-methoxyphenyl).-

3-{1-[3- (4-methoxyphenyl) -prop-1-yl]pyridinyl-4-yl}propan-1-one hydr01od1de
(1.82 mg, 2.28 mmol) in 30 mL of DMF was hydrogenated over a platinum(IV)
oxide catalyst (350 mg) at 50 psi. . The reaction mixture was filtered and
concentrated under high vacuum. The residue was dissolved in 150 mL of
methylene chloride and the solution was diluted with a solution of ammonium
hydroxiq."e. The methylene chloride la.y'er was separated and washed with ice
water (3x). The methylene chloride layer was dried over ‘sodium sulfate and
concentrated in vacuo. Crystallization of the residue from ethanolic ’
hydrochloric acid gave 1-(4-amino-S5-chloro-2-methoxy-phenyl)-3- -{1-[3-(4-
methoxyphenyl)prop 1-yllpiperidin-4- yl}propan~1 one hydrochloride (1 33 g,
3.09 mmol), m.p. 188-190°C. :

Proceeding as in Example 13, Step (a), but replacing 3-(4- .
methoxyphenyl) -1-iodopropane with 3-(3, 5-dimethoxyphenyl) -1-iodopropane,
and then correspondingly as in Exaxhple 13, Step (b), gave 1- (4~aminb-5- -
chloro-2-methoxy-phenyl)-3-{1- [3-(3,5-dimethoxyphenyl)prop-1-

" yllpiperidin-4-yl}propan-1-one hydrochlor:.de m.p. 160- 163°C

Proceeding as in Example 13, Step (a), but replacing 3-(4-
methoxyphenyl) -1-iodopropane with 3-‘(3,4-dimethoxyphenyi) -1-iodopropane,
and then correspondingly as in Example 13, Step (b), gave 1-(4-amino-5-
chloro-2-methoxy-phenyl) -3-{1-[3- (3,4-diméthoxyphenyl)prop'—1- '

L/ yllpiperidin-4-yl}propan-1i-one hydrochloride, m.p. 177-179°C.
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hei ght of 35 cm A hidden platform consisting of black plexiglass was

pl aced *1-2 cm bel ow t he surface of the water. The pool was divided into
four quadrants,. arbitrarily corresponding to north, south, east and west.
" The pi atformwas |ocated in the south guadrant, about 24 cmfromthe side.
&s of hi-gh contrast were placed abmxt the'roomto serve as spati al

A\ TV canera tracked the svmmpath of the rats, and the data thus

bd was exanined to determnpe the ti i n_seconds I he rgts took to

he pl at f BTIFCEERELpE ImaFXamRys 13T e§‘fept r‘?‘)a'l SubereRlring At B9 by pl aci ng
iin{ 0 at&osyPheEl X Yuiodppadranst it Acihg -ethylaptdioxyehanyhl- consi sted of a
of Bidodbpiaplage ( sihdrtHengedrre Sponidingllye amaint Exampddr BNt Stémelb) captve 1-

We B4 -.ami HEWst- Bln1 53802 frieR Bty ﬁ‘élrﬁztl) -paeqeh304 - étwlms%eﬂﬁ@a&@
eath i1k J?i}pp%aar@' ﬁw 8&&?&%@8 .L%figgdlt, “platform

he rat sycces tform ven_ 3 | seconds to

|

1 the spatiar %ngeg “\/\ﬁ ?tﬁpal(?)e’d %c’t“ﬁe %tformwithin
90 selcondiethpkyrheay ) \lehodprserane Yﬁ’FthQB é%éo?‘&Fé‘Yl%EFﬂflﬁW’@&Y the platform

sdcdrdeprobane, fapf| thenncpryeenqrdingly8as dins Exanphe wWed e Steedb) 1)gave 1- '
| ¢- t (Baheb-GoBhIdbS2 - mkhaity-PRérye) tI-qat exl- @ O0inethplend)ii AtypRPAS pPIYIS .
dr UQL y-ﬂ'#fpetrﬁéuﬁ-hugi Rrodal-e-d8Sh niQridRl &f Iy .NgogMaghéter the test

VB Es GIRLALYE (46T S (Lnd uged eE%Xaé?‘I PRl pe (30 mu/kg,

methoxyphenyl) -1-iodopropane with 3-(3,4,5-trimethoxyphenyl) -1-iodopropane,
and then correspondingly as in Example 13, Step (b), gave 1-(4-amino-5- '
chloro-2-methoxy-phenyl) -3-{1-[3-(3 ,4, 5-trimethoxyphenyl)prop-1-
yllpiperidin-4-yl}propan-1-one hydrochloride, m.p. 180-182¢C.

Proceeding as in Example 13, Step (a), but replacing 1-(4-amino-S-
chloro-2-methoxyphenyl) -3-pyridin-4-ylpropan-1-one with 1- (4-amino-5-
chloro-2,3-ethylenedioxyphenyl) -3-pyridin-4-ylpropan-1l-one, and then
correspondingly as in Example 13, Stép- (b), -gave 1-(4-amino-5-chloro-2,3-
ethylenedioxyphenyl) -3-{1- [3- (4-methoxyphenyl)prop-1-
yl]biperidin-tl-irl}propan—l-one hydrochloride, m.p. 188-189°C.

Q

EXAMPLE 14

1- (4-Aminc-5-chloro-2-mathoxyphenyl) -
5-piperidin-l-ylpentan-1l-one

- The following is the preparation of a compound of Formula I .in which
R' is chloro, R? is hydrogen, R’ is methoxy and R* is a group of Formula (a),
in which p is 0, n is 4 and R’ and R® together are piperdin-i-yl.

Step (a)

 Magmesium (236 g, 9.71'mol) was suspended in 3.5 L of THF under
nitrogen and 1-bromo-4-chlorobutané (1.11 L, 8.68 M, 9.63 mol) was added at
a rate such that the temperature of the mixture remained below 25°C. A
solution of N-methoxy-N-methyl-ll-a.mino-s-chloro_-z-methoxybénzémide (400 g,
1.64 mol), prepared as in Example 2, under nitrogen in 4 L of THF was
cooled to. -20°C and 410 mL of chlorotrimethylsilane was added. The mixture
was allowed to warm to between -12 and 30°C .and then 2.5 L of the solution
containing the magnesium and l-bromo-2-chlorcbutane was added over
approximately 20 minutes. The mixture was cooled to 5°C and then diluted
with 420 mL of concentrated hydrochloric acid in S L of water. The mixture
was heated to 32°C, stirred for 15 m:l.nutes and then diluted with
approximately 2 L of ethyl acetate. The organic layer was separated and
washed sequentially with 2 L of water and 2 L of 1:1 watezj/satux_'ated sod_ium
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Statistical tests were applied to test for heterogeneity of the |earning
curves, and separation of the |learning curves. Proceeding as in Exanple 21,
conmpounds of this invention were determ ned to possess cognition enhancing
properties. For exanple, 1-

(4- arpgNpo- 5-chl or o- 2- et hoxyphenyl ) - 5- (pi-per i di nyl - 1-yl) pent an- 1- one

hydr ¢chl ori de and 1-(4-ani no-5-chl or o- 2- met hoxyphenyl ) - 5- ( 4-

met hyl pi peri di nyl -1-yl ) pentan-1-one_hydrochl ori de were effectlve after i.p.
adni 1)i $t r #bilonidel GAYFHGn-and mryucgred Fodhs cBiqrige TRRFATE 2DHTERISSPTY Rat s

wer e [afim niayees edrereimbiust sndfexfradtedaniticethn}/ Kegtdss- offll-organic layers

(4- arfi M0- SreeB| SunibiRediE ROy RREN Holiilm (sRL e, dfinybrdd yhd pontertrhtahe The

B?’g;gﬁ 'Orée‘lﬁdlié) aQn&nﬁgJS?ée&;mHs ehBEeﬁé:éIEﬁetarfdeLﬁfo%ddnﬁatB@Aﬂwheaooﬁhanges wer e
ventio

descrli hed r\ﬁ"‘?%r?t%ﬁec?r # rs?ﬁec W]ho‘dr S %g %’Elt%% HT‘QaS =en

underist| Qo P BFIRIGSE @a LFYFEER tiyhélﬁ'f’iatf“?fétanedﬁsﬁ w&ﬁ% é‘gn%ynﬂémﬁadé and

equi Vialjentvacray dyensahdetvaenctd winghTRAC wedssr & inigresomPehelerd ga%irit and

scopg Qf = tihg4ianvisiot 5 cthlokrd2 -settioxypikdyil & 8 icbherapertamt epred3€50 9be wi t hin
t he sicqpe j0fsthgycl ai s appended hereto

Step (b)

A mixture of 1-(4-amino-5- chloro 2- methoxyphenyl)-
'Sechloropentan-l-one (365 g, 1.33 mol), piperidine (620 g, 7 mol) and
sodium iodide (30 g, 0.2 mol) in 1 L of DMF was heated at between 78 and
82°C for 4 hours. The reaction mixture was allowed to cool to Sobé,_then
stirred for approximately 12 hours and 5 L of water was added. The mixture
was stirred at 25 to 30°C for 1 hour giving a precipitate and the '
precipitate was isolated by filtration. The precipitate was washed with 4
L of water and dried under suction for 1 hour.

The precipitate was dissolved in approximately 2 L of ethyl acetate
by heating to approximately 50°C and then 130 mL of a solution of
concentrated hydrochloric acid in a total of 4 L of water was added. The
mixture was stirred for 30 minutes and then stirred for 3 hours in and ice-
water bath giving a precipitate. The precipitate was isolated by o
filtration and washed with 1 L of cold 1:1 water/etﬁyl acetate and then 1 L
of ethyl acetate. . The precipitate was dried in a vacuum oven at between 45
and 50°C under a nitrogen gae bleed for 24 hours, at 50 to 55°C for 24
hours and then at room temperature for 48 hours.

The dry precipitate was dissolved in approxxmately 9 L of bo;l;ng
methanol. The solution was filtered and then distilled under vacuum to a
volume of approximately 4 L. Reagent alcochol was added and the mixture was
distilled under atmospheric pressure to a Soiling point of between 72 and
74°C and a total volume of approximately 5 L. The remaining mixture was
stirred at room temperature for approximately 12 hours and then in an ice
bath for 4 hours giving a precipitate. The precipitate was isolated by -
filtration and washed with approximately 1.5 L of alcohol. The isolated
precipitate was dried by suction for 2 hours and then ln a vacuum oven at
between S5 and 60°C under a nitrogen gas bleed for approx;mately 12 hours
and the dry precipitate was passed through a size 10 clinical screen.
Further drying in a vacuum oven at between 55 and 60°C under a nitrogen gas
bleed for 48 hours gave 1-(4-amino-5-chloro-2-methoxyphenyl)-5- p1per1d1n 1-
ylpentan-1-one hydrochloride (357 g, 0.99 mol), m. p 220-222°C.

Proceeding as in Example 14 but replacing piperidine with 4-methyl-

piperidine gave 1- (4 -amino-5-chloro-2-methoxyphenyl) -5- (4-methylpiperidin-
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-58- W E CLAIM 1. - A conpound of Forrrula l: [err] in which Rerr] is
halo; Rlerr] is hydrogen or (Cerr])al kyloxy and Rlerr] is (Jer])alkyl oxy
or phenyl (C[err])al kyl oxy (wherein the phenyl is optionally substituted
with one to three substituents independently selected from halo, hydroxy,
(qerr})alkyl, (Cerr])al kyloxy, nitro,_gm no, am nocarbonyl,

(Jerfrh)al kylam no, di (([err])al kyl am no, (C, 4)al kanoyl am no and

3, 4-netthyl enedi oxy) or Rlerr] and Rl err] together are nethyl enedi oxy or

et hyl lenediiexy-peath-Rf ete hytisodhlgrisy ofp Fcnevrulsaw;a) or (b) [err] in which n
is 3,14 or 5 p-is 0 or 1,

EXAMPLE 15

1-(4-Amino-5-chloro-2 -methoxyphenyl) -
5-piperidin-l-ylpentan-1l-one

The following is the preparation of a compound of Formula I in which
R!' is chloro, R® is hydrogen, R® is methoxy and R* is a group of Formula (a),
- in which p is 0, n is 4 and R’ and R® together are piperdin-1-yl.

A suspension of 5- (piperdin-l;yi)valeric acid hydrochloride (6.6 g,
30 mmol) in 100 mL of THF was cooled in an ice bath and 100 mL of 1N
lithium bis(trimethylsilyl)amide in THF was added. The ice bath was
removed and the resulting solution was stirred at room temperatizre for 1
" hour. A mixture of methyl 2-methoxy-4-amino-5-chlorobenzoate (2.15 g, 10
mmol) and thorotrimethylsila:’;é (2.5 mL, 20 mmol) in 25 mL of THF was
cooled in an ice bath and 20 mL of 1N lithium bis(trimethylsilyl)amide in
' THF was added.' The solution containing the S-pipe'rdin-l-y'lvaleric acid and
1N lithium bis(trimethylsilyl)amide was cooled in an ice bath and the -
mixture containing the methyl 2-methoxy-4-amino-S5-chlorobenzoate was added

over 5 minutes. The reaction mixture was removed from the ice bath and
stirred at 50 to 55°C for 2 hours and then a solution of 25 mL of
concentrated hydrochloric acid in 175 mL of water was added. The mixture
was stirred at S0 to 55°C under a gentle stream of n1trogen and then 120 mL
of ethyl acetate was added. The mixture’ wa.s stirred in an 1ce bath. for 1
hour giving a preci'p:i:tate. The precipitate was isolated by filtration and
washed with ethyl aceétate. The precipitate was stirred in approximately 40
mL of boiling iscpropanocl for 30 minutes and then for .1 hour in an ice
bath. The precipitate was isolated by filtration and washed with
isopropanol. Drying in a vacuum oven at between 55 and 60°C under a
nitrogen gas bleed for 18 hours gave 1- (4-amino-S5-chloro- z-methoxyphenyl) -
5- p:.per:.dzn i-ylpentan-l-one hydrochloride (2.9 g. 8 mol)

| EXAMPLE 16

The follow:.ng are representa.t:.ve pharmaceut:.cal formulations
conta:.n:.ng a compound of Formula I.

o , ORAL FORMULATION

This is the replacement sheet '
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.qis 1 or 2; Rerr] and Rlerr] are each (Cferr]) alkyl or together form
-(GHerr]) [err] - (CHerr]) [err] -(CH err]) [err]O (CH err])[err]- or
-CHR[err]CH errJCRlerr]Rlerr]CHR [err]CH err]- in which Rl err] and R err]
are each hydrogen. or together are -(CHerr]),- inwhicht is 1, 2 or 3,
R[err] i s hydrogen, hydroxy, (([err])alkyl, (Cerr]) alkenyl or
(Cer¢h) al kyloxy and Rlerr] is hydrogeme?-(Clerr])alkyl or ((Jerr])al kenyl
or phenyl, thienyl, pyrrolyl or furyl (optionally substituted with one to
two s{iHlStituents [epeeRapdant| yoﬁei&mfeg eraﬁzrgén%%gﬂa);%rmbmws _
(dq ergl)al kyl oxy trlfluororrethy and halo) or - (CHerr])[err[Rerr] in
which{x is 0, 1 or 3 and err] is hydroxy, (C[errol_éalk | oxy,

-C(O ﬂF{err]R[e‘?‘?"F“n OFPEOFR] err], - NR[ er r ] CCOPOH %

-SJ e

r]NR[err]CF%[téW]AClF-{R{OEP!PﬂdSGI-err]R[err] -NR[ e s err]NRlerr] Rl err]

or -NR[ierr] C( O3ddien HyRkedaing i n which R[err] R ermsl m@and Rl err] are

i ndependent |y hidregey, (Clerr])alkyl, trifluoronmethyl or aryl; and Rierr]
i's hyjrogen (qaeég] Yal kyl or (C[err])al kenyl or g{u;ny,lq( gkl ) al kyl
(wher ¢iin the phenyl is optionally substituted wih one to three
substitjuents independently selected from ((err])al kyl oxy, nethyl enedi oxy,
et hyl enedi oxy or hal o) or -(CH EFFRAVEEPYY RPRFFERATION which z is 2 or 3 and

Rl err] fis as defined above; and the pharnmaceutically acceptable salts,
i ndi vi dual | SO kEpredftddiné WHRGt{Mn for intravendus administration contains:

Compound of. Formula I © 10-100 myg

Dextrose Monchydrate ' . g.s to make isotonic

Citric Acid Monohydrate . '1.05 mg-

Sodium Hydroxide . . 0.18 mg

Water for Injection g.s. to 1.0 mL

TABLET FORMULATION
A representative tablet form of a coz'npound"of Formula I may contain:

Compound of Formula I 1%

Microcrystalline cellulose . ' 73 %

Stearic Acid : 25 ¥

Colloidal Silica —_— _ 1%
EXAMPLE 17

THORACIC "ESOPHAGUS 5-HT, RECEPTOR ASSAY

The following describes an in vitro assay vihich utilizes rat isolated
esophageal muscularis mucosae to identify test compounds which are
S-HT, receptor ligands. .

Thoracic esophagi are isolated from male, Sprague-Dawley rats and
placed in Tyrode's golution. The outer striated muscle is removed to
reveal the muscularis mucosae. Each mucosae is suspended vertically in a
10 mL tissue bath containing methysergide (1 uM), cocaine (30 uM), and
corticosterone (30 M) in Tyrode's solution maintained at 37°C and
constantly aerated with a 95% 0, and 5% CO, gas mixture.

A 'resting tension of 1 g is a.ppl:.ed to each tissue and thereafter 0.5
g is reapplied at 15 minute ‘intervals. - A steady state contra.ctxo_n to
carbachol (3 uM) is piroduced and then the tissue is exposed to S-HT in a
cumulative-concentration fashion, increa.sing in concentration until maximal
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I somers thereof. 2. - The compound of Claim1 which has the foll ow ng
formula (Formula I(a)): [err] inwhichnis 3, 40or 5 pis 0or 1; Rerr]
is halo; Rerr] is (CJerr])alkyloxy; and R err] and R err] are each
(Cerrf)al kyl or together form-(CH2)4-, -(CHerr])[err]-, - (CHerr]) -
[err]O (CH err]) [err]- or -CHRlerr]CH ggr]CRlerr]Rlerr]CHRerr]CH err]- i
\/\hich"ﬁk[err] and R err] are each hydrogen or together are -(CHerr]2),- in

=]

whichltf is 1, 2 or 3, Rerr] is hydrogen, hydroxy, ((err])alkyl, -
(d err]|) adkaept mxig] erelijatdbkyisorghieynd. RiThe r9-HY spheddeeyen, ( C[ err]) al kyl
or (g grr¢grielierytionraqplanaste, §HTeMelceptiitt nedipkedrellsatiof optt ithaal |y
subst | tjut ch&ﬁsoﬂﬁcéé&et wa.gubstituents i ndependent ly selected from

errl aIk | 0X trifl uoro nd 0
E(C[CH[ é]r 2] ) [ er r'fr&qécr F+J \¥\?1| cﬁé‘}( 3 f °d§a5 chl'\‘*k e%nr °fs3°hmwutes
(derrtld W?B(;?ga“t %}rmﬁér"f’]"’ff{[ %?ﬂ“fm]NR['Q‘rer fl‘f‘i"@) 1R[EeR] expom é'rPr ] C
(O R err ] testScpmaauhfiR] & $1R] st compiRindr ddesChey AEFEl p}icit relaxation of
- NR[ ef r{| Séfecesdptidlgest Jadsetldris afucoblt ethé Glicpidrier édpcked rdo BrEMAhineR] err ],

Rlerr] angkdgetd losatke icadeRRESHd.Y &wéswesnwm(&[ Shtdihal dathy Produce
triflyor Olf@létlxhc{nagge téﬂ@rg& A DRGAULT £30r] YeBGRER RNEaSR! { Somdoldhy LA
| SOME S 1n111br1r1‘: Xt:he ‘relaxation responses to 5-HT are characterized as 5-HT,
receptor anta_.gonists.

Proceed:mg as in Example 17, the follow:.ng results were obtained for
the compounds of this invention:

Compound Affinity Constant (-loqg)

A 7.4 i

B 7.5

c : 8.4

D 8.2

E 8.8 .

F 10.6

aA: 1- (4-amino-S-chloro-2-methoxyphenyl) 5 (p1per1d1ny1 1-
yl)pentan-1l-one hydrochloride .

B: 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (4- methylpxper:.d:.nyl -1-
yl)pentan-l-one hydrochloride

C: 1- (4-amino-5-chloro-2-methoxy-phenyl) -3-{2-
[(methylsulfonyl)am:.no] ethyl}p:.perd:.n -4-yl]lpropan-1-one
hydrochloride : : )

D: 1- (4-amino-5-chloro-2-methoxy-phenyl) -3-[1- (n-butyl)p:.perdln -4-

_ yllpropan-1-one hydrochloride

E: 1- (4-amino-5-chloro-2-methoxy-phenyl) -3- {1-

o (3-(3,4-dimethoxyphenyl) prop-1-yllpiperdin- 4-y1}propan 1-one

: hydrochlor:.de . :

F: 3-{4- methoxyphenyl)prop 1-y1, na.mely 1- (4-amino-5-chloro- 2,3-

ethylenedioxyphenyl) -3-{1- [3- (4-methoxyphenyl) -
‘prop-1l-yllpiperdin-4-yl)propan-1-one hydrochloride
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| somers thereof. 3. The conpound of Caim2 in which pis O and Rerr]
and-Rierr] together form-CHRlerr]CHerr]CRlerr]Rlerr]CHR err]CHerr]. 4.
The conpound of Claim3 in which nis 4. 5. The conpound of Caim4 in
which-Rerr] is chloro, Rerr] is nmethoxy and each Rlerr], Rerr] and
Rlerr] is hydrogen. 6. The conpound @k-Claim5 in V\/mch R[err] S
hydrjzg‘un namely 1- (4-am no-5-chl oro-2-nmethoxyphenyl) -5-

(pi per|dinyl-I-yl)pentan-1|-one and the -60- pharmaceutically acceptable
saltg {hereof. 7. The conpound of REM¥FHR &% which is 1-(4-ani no-5-chloro-
2- metthpxyphenyl-) - 5- (pi peri di nyl - 1-yl ) pentan-1-one hydrochl ori de. 8. The
conpqund of Claim5 in which R errproxaneeEtchyssaynanel y 1-

(4-ari no- 5-chl or o- 2- net hoxyphenyl) -5- -

(ot ThePipe g Rehideshs) BERRed 8"S, 3060 hBELABE TGS Laal| Y aghepab e

saltg fhereof 0- 5-chl or o-

2- met hoxyBFéRyry Py- ’(‘ﬁa%t"ﬁgltﬁ'iep%*‘ie&f:nﬁﬂe ?r‘iﬂ )af)ﬁ‘?ﬁtﬁnthf 5hee d?%ctﬁl“érl de.

emptying of test meal in rats. The method is that describe by Droppleman
et al., previously cited.

Test. meal is prepared by slowly adding 20 g of cellulose gum
(Hercules Inc., Wilmington, Delaware) to 200 mL of cold distilled water
that is being mixed in a Waring blender at approximately 20,000 rpm.

Mixing continues until complete dispersion and hydration of the cellulose
gum takes place (approximately 5 min). Three beef bouillon cubes are
dissolved in 100 mL of warm water and then blended into the cellulose
solution followed by 16 g of purified casein (Sigma Chemical Co., St.
Louis, MO), 8 g of powdered confectioners sugar, 8 g of cornstarch, and 1 g
of powdered charcoal. Each ingredient is added slowly and mixed thoroughly
resulting in approximately 325 mL of a dark gray to black, homogenous
paste. The meal is then refrigerated 6vernight during which time trapped
air escapes. Prior to the assay the meal is removed from the refrigerator
. and allowed to warm to room temperature.

Mature (170 to 204 g) male Sprague-Dawley rats are deprived of food
for 24 hours with water ad libitum. On the morning of the study each
animal is weighed and randomly assigned to treatment groups consisting of
ten animals per group. Bach rat receives either vehicle, test compound or
the reference standard metoclopramide by intraperitoneal injection. At 0.5
hours post injection 3.0 mL of test meal is orally administered to each rat
with a 5.0 mL disposable syringe. Five test meal samples are weighed on an
analyt;cal balance and these weightg are averaged to find a mean test meal
weight. At 1.5 hours post injection each rat is sacrificed by carbon
dioxide asphyxiation and the stomach is removed by opening the abdomen and
carefully clamping and cutting the esophagus just below the pyloric
sphincter. Taking care not to lose any of the its contents, each stomach
is placed on a small, pre-weighed and correspondingly labeled 7 mL weigh
boat and immediately weighed on an analytical balance. Each stomach is
then cut open along the lesser curvature, rinsed with tap water, gently
blotted dry to remove excess m01sture_and weighed. The amount of test meal
remaining in the stomach is represented by the difference between the
weight of the full stomach and the weight of the stomach empty. The
difference between the amount of test meal remaining and the mean test meal
. weight represents the quantity of test meal “that emptzes durlng the 1.5
- hour post injection- per1od.

Responses are represented as grams of meal emptied or percent change
, from control. Means and standard deviations of the test groups are

\_| compared to those of the reference groups. Significance is determined via
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10. The conpound of Claim1 which has the.follow ng fornmula (Formula
I(b)): [err] inwhichpis Oor 1; qis 1 or 2; Rerr] is. halo; Rerr] is
hydrogen or ((err])al kyloxy and Rlerr] is (Cerr])al kyloxy or R err] and
Rl err] together are nethyl enedi oxy or ethyl enedioxy; and Rerr] is
hydrogen, (Cferr]) alkyl, (Cerr]) alkeng_ or phenyl (Cerr]) alkyl
(Wnerg}n the phenyl is optionally substituted with one to three-

subst| tfuents i ndependently selected from (( err])al kyl oxy, nmethyl enedi oxy,
et hyl enedipomyetar shat dstofStat Chffient | AdseridtRpe dohrnal . Wheadmber | 953, or 3 and
Rlerr] {i sibyerxaxy. (Cerr])al kyloxy, -C(CONRerr]Rerr],
-NR[err]C('O)R[err] NRI[err]C(O)CR[err]' -SO\I[err]NR[err]R[err]
'_'SCIerr]R[err],P er 3LQNPR?err]RL%[B‘]M errrld,en(:@ NRerr]Rlerr]

in wh err arée in ependent y hy rogen, err])

al kyl ?ﬂ‘l‘&ﬁ@t?ﬁ/lp°5‘?e3§r9¥°klaﬁ‘if"’c REi¥iS¥ naceutical [y acceptable salts,

I ndi v uaI | soners, and m xtures of isoners thereof. 11. The conpound of
Cainmi0 in which qis 2. 12. The cexmgergidsof Claim 11 in which Rerr] is
chlorp,| Rirerr] is hydrogen and R err] is methoxy.

ANXIOLYTIC BEHAVIOR ASSAY

O

The following describes an in vivo method for determining anxiolytic
activity by measuring the extent the drug.affects the natural anxiety of
mice when exposed to a novel, brightly hghted environment.

Naive male C5BI/6J mice, 18-20-g, are kept in groups of 10 mice in
quarters controlled for sound, temperature and humidity. Food and water

-are available ad libitum. The mice are kept on a 12 hour light and 12 hour
dark cycle, with lights on at 6:00 a.m. and off 'at 6:00 p.m. All
experiments begin at least 7 days after arrival on site. ’

The automated apparatus for detecting changes in exploration is
obtained from Omni-Tech Electronics Columbus Ohioc and is similar to that of
Crawley and Goodwin (1980), as described in Kilfoil et al., cited ’
previously. Briefly, the chamber consists of a plexiglass box (44 x 21 x
21 cm), divided into two chambers by a black plexiglass partition. The
partition dividing the two chambers contains a 13 x 5 cm dpening through
which the mouse can easily pass. The dark chamber hae clear sides and a

‘white floor. A fluorescent tﬁbe light (40 watt) placed above the chambers
provides the orily illumination. The Digiscan Animal Activity Monitor
System RXYZCM1€6é (Omni-Tech Electroéonics) records the exploratory activity of
the mice within the test chambers.

Prior to commencement of the study thé mice are given 60 min to
acclimatize to the laboratory environment. After a mouse receives an
intraperitoneai (i.p.) injection of either test compound or vehicle it is
returned to its home cage for a 15 min post-treatment period. The mouse is
then placed in the center of the llght chamber and monitored for 10
minutes..

Anxiolysis is seen as a general increase in exploratory activity in .
the Z@ighted area. An increase in exploratory activity is reflected by
increased latency (the time for the mouse to move to the dark chamber when
first placed in the center of the lighted area), increase in shuttle
activity, increased or unaltered locomotor activity (number;of g_rid lines

. crossed) and decreased time spent in the dark compartment.
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-61- 13. The conmpound of Caiml1l2 in which pis 0 and Rlerr]] is n-butyl,
nanel y* 1- (4-am no- 5- chl or o- 2- met hoxyphenyl ) - 3- [ 1- (n- but yl ) pi per di n- 4-
yl']propan-1-one and the pharmaceutically acceptable salts thereof. 14.

- The-conpound. of C aim 13 which is 1-(4-am no-5-chl oro- 2-

net hoxy- phenyl ) - 3-[1- (n- but yl ) pi per di nsd-yl | pr opan- 1- one hydrochl oride. 15.
The ﬁmnpound of aim1l12 in-which pis O and Rerr] is
2-[ (et hyl sul fonyl )am no] ethyl, nanely 1-(4-am no-5-chloro-2-
net haxyphenyl ) - 3-{2- [ (et hyl sul f onyE¥¥EA02%t hyl } pi per di n-4-yl ] propan- 1- one
and tlhe pharnmaceutically acceptabl e salts thereof. 16. The conpound of
A ai m{L5 which is 1-(4-am no- QrerARA: ANXIETY ASSAY
2- metihpxy- phenyl ) - 3-{2- [ (net hyl sul f onyl )am no] et hyl } pi per di n- 4- yI ] propan 1-
one hygrochloride. 17. The conpound of Claim 12 i ch is 0 and
Rerr]|is 3-(Tufatining 8pprethes) 3t 4p- 12XA Pr éf %hterﬂ“h 5% chl or o- 2-
et hoxy predybratdop 1of 3h¢ $ympmrwet:m9p%eww}%&1 1£57m AAHSEdTh sHb‘iltfa)“ﬁ?%pan-
1- ong ans, mbespHagnaecaiticnsl the devepfaddte sheé tanxtipey ¢bft occurs in mice .
after chronically treating with an addictive substance and then abruptly
ceasing the treatments.

Naive male BKW mice (25-30 g) are caged in groups of ten in quarters
controlled for sound, temperature and humidity. Food and water are
available ad libitum. The mice are kept on a 12 hour light cycle and 12
hour dark cycle, with lights on at 6:00 a.m. and off at 6:00 p.m. All
experiments begin at least 7 days after arrival on site. :

Levels of anxiety are determlned by the two-compartment exploratory
model of Crawley and Goodwin (see Example 19) . Anxiolysis is seen as a
general increase in exploratory activity in the lighted area. An increase
in exploratory activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the center of the
lighted area), increased or unaltered locomotor aqtivity {number of grid
lines crossed), increased number of rears and decreased time spent in the
dark compartment. _ '

Increased exploratory activity in the lighted area is induced by
treating the mice for 14 days with ethanol (8.0 % w/v in drinking water),

nicotine (0.1 mg/kg, i.p., twice daily) or cocaine (1.0 mg/kg, i.p., twice

- daily). BAnxiolysis is asseéssed 1, 3, 7 and 14 days after commencement of
the drug regime. The treatment is abruptly ceased and éxploratory activity
in the lighted area is determined 8, 24 and 48 hours thereafter. Vehicle
or test compounds are administered during the withdrawal phase by
intraperitoneal injecéiqn. Responses are represented as inhibition of the
decrease in anxiolytic behavior after the ethanol, cocaine or nicotine
treatment is ceased. .

EXAMPLE 21
COGNITIVE ENHANCEMENT ASSAY

The following describes a model to detexrmine the cognitive enhancing
activity by measuring the extent the test compound could alleviate the
cognitive deficit induced'by atropine (30 mg/kg, i.p.) using the Morris
Water Maze. _ o

Sprague Dawley rats (240-260 g) were'kept in the laboratory the night
prior to testing, and remained there thioughout the experiment. The Morris
Water Maze consists of a circular pool made from black piexiglass (122 em
g diameter, 46 ocm in height, with a 15 cm rim), filled with opaque water to a
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18. The conmpound of C aim 17 which is 1-(4-am no-5-chloro-2-

nmet hoxy- phenyl ) - 3-{| - [ 3- (3, 4- di net hoxyphenyl ) prop-1 -yl ] pi per di n- 4-
yl)propan-1-one hydrochloride. 19. = The conpound of Caim1l in which
Rlerr] is chloro and Rlerr] and Rlerr] together are ethylenedloxy 20.

The conpound of Caim19 in which pis Gvand R7 is

3- (4- net hoxyphenyl ) prop-1-yl, namely 1-(4-ami no-5-chloro-2, 3- ethylenedloxy-
phenMT‘-S {1-[3-(4- nethoxyphenyl) rop- 1- yI]plperdln 4- % rgpan-| -one and .
t he ghpr mhetaiti ef35y caccdphidsies REALES™ [fORBHiting Pf af%e g gﬁsﬁsd Y8 daim
20 whi th p¥ackd( 4- 2retmhioedyopheimy [sphpfaxe- bf \whe watesl y The pool was lelded into

1- (4-jam neser L@f&tg %&Ehﬂiﬁm?%&)ﬁ!ﬂhﬁa¥h§ o north, south, east and west.
3-{1-|[ - (4‘hg§: géy | e REQP 14 el Q&%r QﬁéhAnéﬂ hBoA 33~ dn GR6m the side.

hydragchl orj d

ol B RBASHiFo0S pigy orRrasy i 2ipcad sl Uk SReli bR, db! dkbh
cues. A TV camera tracked the swim path of the rats, and the data thus
obtained was examined to determine the time in seconds the rats took to
find the platform (escape latency); Test trials were initiated by placing
a rat into one of the four quadrants, facing the wall. Testing consisted
of a block of six trials (starting first in the north quadrant, then east,
south, west, north, and finally east) on each of two comsecutive days.
During each trial the rat was allowed 90 seconds to find the platform.
When the rat successfully found the platform, it was given 30 seconds to
"study" the spatial cues. When the rat failed to find the platform'within
90 seconds, it was given a score of 90 seconds, and placed on the platform
for 30 seconds. ) .

The following groups of 8 rats each were used: 1) vehicle-treated
controls; 2) atropine treated-controls; 3) atropine plus test drug. Thus
the studies were designed to determine whether the test drug could
alleviate the cognitive deficit induced by atropine (30 mg/kg, i.p.).
Statistical tests were applied to.test for heterogeneity of the learning
curves, and sepafation of the learning curves.

Proceeding as in Example 21, compounds of this invention were
determined to possess cognition enhancing properties. For example, 1-
(4-amino-S-chloro-2-methoxyphenyl) -5- (piperidinyl-1-yl)pentan-1-one
hydrochloride and 1-(4-amino-5- chloro-z-methoxyphenyl)-5-(4-
methylpiperidinyl-1-yl)pentan-1-one hydrochlorlde
were effectlve after i.p. admlnlstratlon (10ng/Kg - 1 mg/Kg) in this. study

EXAMPLE 22
TOXICITY

Rats were administered orél doses of 5, 15 and 50 mg/Kg/day of 1-
(4 -amino-5-chloro-2-methoxyphenyl) -5- (piperidinyl-1-yl)pentan-1-one
hydrochloride for one month. No'treatment_related pathalogical changes
were present at any of the doses given. )

While the present invention has been described with respect to
specific embodiments thereof, it will be understood by those skilled in the -
art that various changes may be made and equivalents may be substituted
without departing from the true spirit and scope of the invention. All
such modifications are intended to be within the scope of the claims
" appended hereto.
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(wherein the phenyl 1S [err] optionally substituted
wWth one to s |ndependently sel ected from hal o, hydroxy,
(C[err])al Ky| maglﬁmmlml xy, nitro, am no, am nocarbonyl, ((err])
ino, (Cerr]) al kanoyl am no and _
3,4 rrethyl enedr oxy); and R[err] s a qLgup of Formula (a) or (b): [err] in
whickryn is 3, 4 or 5 pis 0 or 1; qlslor 2; R[err] and R err] are each
(errf]) alkyl or together form - (CH[err]) [err] (CHerr]) [err],
(CH erlr] Ve [aaehO (CH err]) [err]-
-CHR|;rr]CH[err-]CR[err]R[err]CI-lR[err]CH[err] in which Rerr] and R err]
are ¢ach hydrogen g@r [err])[err]- in whicht is 1, 2 or 3,
Rlerg]iis hyd?ggenﬁl &gg%(&;gg rrﬁ)cI\HaI kyl, (C[err]) alkenyl or (C[err])
al kyloxy and Rl err] is hydrogen, ((err]) aI kyl or (Cerr])al kenyl or
phenyl| thienyl, pyrrolyl or furyl (optiongly substituted with one to two
[
u

substiftuents |ndependently sel ectgd from (i err]) al kyl , (Cerr])al kyl oxy,
trifl %ororrethyl and hal o) or -(CH erwyy r] err]R[err] in which x is O,
1, 2R pbr 3 and Rlerr] is hydroxy, (Q al kyloxy, -C (O NRerr]Rerr],
-NR[e¢ry] (O Rerr], -NR[err]C(@)zu w3-SO err]NRerr]Rerr],
-NR[erF]SOerr]Rerr], -NRerr]SOerr]N&err]Rerr] or -NR[err]C (0)
NR[efr| Rl err] in whi ch Rlerr], Rerr] and R err] '

in which

R' is halo;

R? is hydrogen or (C.)alkyloxy and R’ is (C, )alkyloxy or -phenyl (Clw) alkyloxy
(whérein the phenyl is 6ptiona11y substituted with one to three
substituents independently selected from halo, hydroxy, (C,,)alkyl,

(C.4) alkyloxy, nitro, amino, aminocarbonyl, (C,,) alkylémino,

di (Cy) alkylamino, (C,,)alkanoylamino and 3,4-methylenedioxy) or R? and R*
together are methylenedioxy or ethylenedioxy; and '

R' is a group of Formula (a) or (b)

c (o), | (9), -

s ¢ i
!li (a) or - /OI/R ~{b)
ACHa)y ' ?cu,)' _

in which
'n is 3, 4 or 5;
p is 0 or 1;
g is 1 or 2; _ .
R’ and R® are each (C, ) alkyl or together form - (CH,)),-, -(CH)),-,
- (CH,) ,0(CH,),- or -CHR'CH,CR’RYCHR'CH,- in which R® and R! are each hydrogen.
or together are -(CH,),~ in which t is 1, 2 or 3, R’ is hydrogen, hydroxy,
(Cig)alkyl, (Cye)alkenyl or (C)alkyloxy and R is hydrogen, (Cg)alkyl or
(C,g) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted
with one to two substituents 1ndependent1y selected from (C,)alkyl,
(C,.) alkyloxy, trifluoromethyl and halo) or - (CH;),R? in which x is 0, 1, 2
or 3 and R ig hydroxy, (C.)alkyloxy, -C(O)NR“R"Y, -NR“C(O)R¥, -NR"C(0)OR",
~SO,NRPR", -NR“SO,R¥, -NRVSO,NR“R" or .-NRPC(0)NR“RY in which R®, R and R"
are independently hydrogen, (C,)alkyl, trifluoromethyl or aryl; and
. R is hydrogen, (C,e)alkyl or (Cs¢)alkenyl or phenyl (C,,)alkyl (wherein the \i

s
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are |ndependently hydr og rr])al kyl or trifluoronethyl; and Rerr] is

hydrogen, err])al kenyl or phenyl (C[err])al kyl (wherein
t he phenyl |s @Wm&;tuted with one to three substituents
I ndependent |y Sel%cttedn err]) al kyl oxy, methyl enedi oxy,

et hyl enedi oxy or halo) or -(CHerr])[errdgRlerr] in which z is 2 or 3 and

Rl er r,]\ I s as defined above; and the pharnmaceutically acceptable salts,

i ndi yidual isomers, and m xtures of isomers thereof. 23. A compound of

d ai m P2 phenyidi th oRftma]lly ssubptitrrell] withubre jtouthugeperbsyityecterr]) al kyl oxy
and R rr ]Lﬂ';cfepan@arrmmp &l ebOddaNflram (@),) alfflickyi Smdthelerepiage neritylshetioxy or 63-

-Zécl:i—mi/[AQr rﬁer ; OBL %‘2”l@%hEBhVCI!‘_I' igh2 Ri.earinand £ ﬁgL&r?flﬁaﬁEB@&e i Qﬁ&r:trr]xe
which p i ]éJoﬁ‘ﬁ%P%H’faL%ﬁ Ja‘iéﬁm’f%%d"ﬁﬁu’c%& Ur élmslxo‘f) FoRal |y

substli { ut e’épﬂ}?ﬁérﬁhefél?ferr])al kyloxy and R{err] is a group of Formula (b).
27. |Al conmpound of Claim26 in which q is 2. '

2. The compound of Claim 1 which has the following formula
(Formula I{a}):

l/(o),
(cu,).\n‘

RS
1(a)

in which

n is 3, 4 or 5;

p is 0 or 1;

R! is halo;

R’ is (C)alkyloxy; and _

R’ and R® are each (C,,)alkyl or together form - (CH,) .-, -(CH))4-,

- {CH,) ,0(CH,),- or -CHR’CH,CR'R°CHR!CH,- in which R® and R" are each hydrogen
or together are -(CH,),- in which t is 1, 2 or 3, R’ is hydroge'n,' hydroxy,
(C,g)alkyl, (Cyg)alkenyl or (C.)alkyloxy, and R“ is hydrogen, (C,g)alkyl or
(C;¢) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted
with one to two substituents independently selected from (C, ) alkyl,

(C.) alkyloxy, trifluorcmethyl and halo) or -(CH,),‘Rlz in which x is 0, 1, 2
or 3 and R? is hydroxy, (C.)alkyloxy, -C(O)NR®RY, -NRPC(O)RY, -NR®C(O)ORY,
-SO,NRPR¥, -NRPSO,R“, -NR“SO,NR“RY or -NR“C (b)m“n“ in which R®, R¥ and RY
are independently hydrogen, (C.) alkyl or trifluoromethyl; and the
pharmaceutically acceptable salts, individual isdmers, and mixtures of
isomers thereof. ' "

3. The compound of Claim 2 in which p is 0 and R’ and R® together
form -CHR'CH,CRRCHRYCH,- . '

4. . The compound of Claim 3 in which n is 4.

5. . The compound of 'Claim 4 in which R! is chloro, R’ is methoxy and
"each R®, R® and R" is hydrogen. :

6. The compound of Claim 5.in which R is hydrogen, namely 1-

. . [ ]
\_J (4-amino-5-chloro-2-methoxyphenyl) -5- (pipexridinyl-1 -y_l) pentan-l-one and the
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28. A pharﬁ‘a‘C‘e_T‘l—C‘al—CUnpcrsw—l—ron corrprl sing a therapeutically effective
anmount® of a 1-27. 29. A conmpound as clainmed In any one
of clains 1 - lmumleﬂmgmﬁt her apeuti ¢ agent. 30. Use of a conpound as
claimed in any onre 27 for the preparation of a nedicament for
the treatnment of a condition which can.pg anerl ol ated by a drug which
intefacts with 5-HTf[err] receptor. 31. A process for the preparation of a
compound of- Formula 1: [err] in which Rlerr] is halo; Rerr] is hydrogen or
(Cenr )paamwla#dmwrab@ e&ler therepfkyl oxy or phenyl (Cerr])

al kylloky (wherein the phenyl is optionally substituted with one to three
substi uents lﬁdepeﬂ@%@buﬁw&ctebﬂmf sowhidhl 05 1hydiamiyo-g-chesrd-) al kyl ,

(enr g, n J1- toaniakkyd ami no, di

( err )aI l?g?ﬁl‘%%hew 9 ;?)BL éﬁggllla%g?l%&gﬁ% IBOﬁ%?hyl enedi oxy) or R[err]

Spgur:z[ ;Er%:oﬁ cr;?ﬂe;hc(a;'yhae(r)g rret hgloefn%giéloni(y or wetlglgllngnlesdlmgé\{yl and RLjerr] is a

(4 -amino-5-chloro-2-methoxyphenyl) -5- (4 -methylpiperidinyl-1-yl)pentan-1-one
and the pharmaceutically acceptable salts thereof.

9. The compound of Claim 8 which is 1-(4-amino-5-chloro-
2-methoxyphenyl) -5- (4 -methylpiperidinyl-1-yl)pentan-1-one hydrochloride_ .

10. The compound of Claim 1 which has tle following formula
(Formula I(b)):

in which

p is 0 or 1;

qis 1 or 2;

R' is halo;

R? is hydrogen or (C,,)alkyloxy and R® is (Cy) alkyloxy or R’ and R® togethexr
are methylenedioxy or ethylenedioxy; and

R.is hydrogen, (C,¢) alkyl, .(Cs¢) alkenyl or phenyl (C.,)alkyl (wherein the
_phenyl is optz.onally substituted w1th one to three substituents _
independently selected from (C.,) alkyloxy methylenedioxy, ethylened:.oxy or
halo) . or - (CH,) R in which z is 2 or 3 and R? is hydroxy, "{Cs) alkyloxy,
-C(O)NRURM, -NR“C(O)R¥, -NRPC(O)ORM, -SONRURY, -NRUSO,RM, -NR"SO,NR“R‘S or
-NR“C (O) NRMRY® in which R, R“ and R are independently hydrogen,

(Cid) alléyl, trifluoromethyl or aryl; and the pharmaceutically acceptable -
salts, individual isomers, and mixtures of isomers thereof.

11. The compound of Claim 10 in which q is 2.

12 The compound of Claim 11 in which }'1‘ is chloro, R? is hydrogen
L and R* is methoxy. '

This is the replacement sheet

oate: 0 5 UG 196



-64- [err] in whichnis 3 4o0or 5 pisOor|l; gis lor 2; Rerr] and

Rlerr] al kyl or together form -( [err]) [err]-, -
(Cl*[err]“mmmm“mm[mlnrr]) [err]O (CHerr])[e r]

-CHR[err]€H errjyC erfr]Rerr]CHR[err]CH err]- in ch Rlerr] and R err]
are er‘qch hydrogen or together are -(CHgLr]),- in which t is 1, 2 or 3

Rl eri]lis hydrogen, hydroxy (derr]) aIkyI (C[err]) al kenyl or ((err])

al kylfoxy and Rl err] is hydrogen, ((Cerr]) aI kyl or C[errJ)aI kenyl or
phenyl} thiengB; pyheotoppboand PhrGlaifci itoreiich mulssPidndgt BUigiafputyle to two
SU_bfslti UgRhlyl Dd PRS- Y EtbesiRdnbthibh i) et  [1)- @+ kibyl) figdetin - )48I k{I o>2<y,
trifliupr n e r el i ES or
3 anfJ 9% |%nf1i;}%rg>%@ f’% gp& ) al {Iéfli%a&% JCBL%E& e%l}%[g%r] NR[err]C (O
er NR[err]C err] -S err err err], NRerr]SOerr err
B[NR[ e]r_ ]S?I[ erll}‘NRE é%‘?]g‘;[%“&?‘l“} of qulﬁR[“e’]r-"r?EX LE[RT e(r‘*rf‘R[”g[’rF] ‘1] c]hR[R[ er]r],
Rl err]]| ameitiRper phemyl b- 3 -l e preibdeyit ) piréndnotan ] pt@aar t {ongl kydrochloride.
trifliupromethyl or aryl; and Rlerr] is hydrogen, ((err])alkyl or .
(denr])al kenyk or Tabeambéga%f]aﬁll&yiz Guhafieh o tikeo RN iks optional |y
substji E E et}ihlsqu q1, b‘Lstltuqntf 4nde ende tll szel ected from
(derr]) 71°0% ?rﬁf ene i,y ned °¥
(G dr ] ety wmww figEongy aeum%at%qﬁmesdgnag aRprvEd- ke
he

and tlhe and the pharmaceutically acceptable salts thereof.

16. The compound of Claim 15 which is 1- (4 -amino-5-chloro-
2- methoxy phenyl) -3-{2- [ (methylsulfonyl) amino] ethyl}piperdin-4-yllpropan-1-
one hydrochloride.

_ 17. The compound of Claim 12 in which p is 0 and R’ is

3-(3,4-dimethoxyphenyl) prop-1-yl, namely 1-(4-amino-5-chloro-2-
methoxyphenyl) -3-{1-[3-(3,4 -dimethoxyphenyl) prop-1-yllpiperdin-4-yl}propan-
1-one and the pharmaceutically acceptable salts thereof.

18. The compound of Claim 17 which is 1- (4-amino-5-chloro-2-
.methoxy-phenyl) - -3- {1- [3-(3,4-dimethoxyphenyl)prop-1- yl]p:.perd:.n -4- .
vl}propan-1-one hydrochloride.

19. The compound of Claim 11 in which R' is chloro and R? and R?
together are ethylenedioxy.

20. The compound of Claim 19 in which p is 0 and K is
3- (4.methoxypheny1)prop 1-yl, namely 1i- (4-amino-5-chloro-2,3-ethylenedioxy-
phenyl) -3-{1- [3- (4-methoxyphenyl) prop-1-yllpiperdin-4- yl}propan -l-one and
the pharmaceutically acceptable salts thereof. '

21, The compound of Claim 20 wh:.ch is 3- (4-methoxyphenyl)prop-1-y1,
namely 1- (4-amino-5-chloro-2,3-ethylenedioxyphenyl) - _
3-{1-[3- (4-methoxyphenyl) -prop-1-yllpiperdin- 4-y1}propan;1-one
hydrochloride.

] 22. The compound of Claim 1 which has the follow;ng formula
L (Formula. I{c)):
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a conpound of Porfula 111

[err]

i ndi vi dual isomers, and nixtures of
corrprl ses: (A reacting, in the presence
Formula Il: or the protected derivative

deflned in the preanble of this claim wth
in whigh.each Rlerr], Rerr] and Rerr]

are defined in the preanble of this claim This is the replacenent sheet
65 ac¢iidi fying; decarboxyl ating; and when necessary renoving any protective

groupsl, - or (B) for the preparation of a conmpound of Formula I in which-
Rl er is hydrogen and Rlerr] is agroup of Jformula (a), reacting, in the
presgnce of a Lewis acid, a conmpound™s S R*V: [err] in which Pis a

pr ot e-ctlve - 9h94R and R[err] i s hal o, a conpound of Fornul a Vi:

.R! is halo;

R is (Cy)alkylphenyloxy
(where:.n the phenyl is
optionally substituted with one to three subst:.tuents independently
(Ci4) alkyl,
(C,) alkylamino, di{C,,)alkylamino,
3,4-methylenedioxy) ; and

R* is a group of Formula (a) or (b):

selected ‘from halo, hydroxy, (¢, alkyloxy, nitro, amino,

aminocarbonyl, (C.4) alkanoylamino and

($), R (<T>), '

3 ] . 7

) \'I‘/R () or /O‘/R (b)
/(cu,). ?c":)' ' '

in which

n is 3, 4 or 5;

? is 0 or 1;

q is 1 or 2;

R’ and R® are each (C.u) alkyl or together form - {(CH,) (-, -(CH;)s-,

- (CH,) 0 (CH,) ;- or -CHR’CH,CR’R'’CHR''CH,-~ in which R® and R" are each hydrogen
or together are -(CH,),- in which t is 1, 2 or 3, R’ is hyd_rogen, hydroxy,
(C,e) alkyl, (Cig)alkenyl or (C.)alkyloxy and R° is hydrogen, (Cis)alkyl or
(Cys) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted_
with one to two substituents independently selected from (CL) alkyl,

(Ci4) alkyloxy, trifluorcmethyl and halo) or -(CH;),R? in which x'is 0, 1, 2
(C.) alkyloxy, -C(O)NRSRM, -NRSC(O)RM, -NRUC(0)ORM,
-NRUSO,NR“RY or -NRUC(O)NRYRY in which R, R“ and RY
(Cis) alkyl or trifluoromethyl; and

(Cs) alkyl or (Ci¢) alkenyl or phenyl(C,,) alkyl (whereln the
phenyl is optionally substituted with one to three substituents ' )
independently selected from (C,,)alkyloxy, methylenedioxy, ethylenedioxy or
halo) or -(CH,),R” in which z is 2 or 3 and R? is as defined above; and the
pharmaceutically acceptable salts, individual isomers, and E\ixt:ures of

or 3 and R? ig hydroxy,
" _-80 zNR"R“ -N'R"SO,R“
are independently hydrogen,

R’ is hydrogen,

isomers thereof.

23.
L/, phenyl (C,;) alkyloxy and R' is a group of Formula (a).

A compound of Claim 22 in which R® is optionally substituted

This is the replacement sheet
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[err] in which Rlerr] 1S hatoor hydroxy and Rerr] is halo and nis 3, 4

or. 5; alkyljﬂlmm m und of the forrmula L-Rérr] in which L is a
| eavi ng gro m ﬁﬂﬂﬂmEs defi ned above; reacting with a conpound the
formula HNRIETr*R[ érr}, ©r the N-oxide thereof, in which Rlerr] and Rlerr]
are as defined above; and deprotecting; or (O for the preparation of a
conp@ind of Forrmula | in which R err] i"€°a group of Fornula (b) wherein p
is Olapd q is 2, reacting a conpound of Formula VI1I: [err] in which

Rl ern] R[ err]z«and R @mpdurill 6f aSadf2nad wHichhe gpiccahitbgettlert furm cl ai-m
withial c ndgRidul a 1 X -66-|nv\,h|ch Rler] is as defined in the
pr eanb| e %@%légl B [err] dehydrating; and then

hydrogenatl ng, or . | X
25. A compound of Claim 24 in which n is 4.

26. A compound of Claim 22 in which R® 1s optionally subst:.tuted
phenyl (C,s)alkyloxy and R* is-a group of Formula (b).

27. A compound of Claim 26 in which g is 2.

28. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of Claims 1-27.

29. A method for treating a condition which can be ameliorated by a
drug which interacts with 5-HT, receptors in an animal in need of such
treatment, which method comprises administering to such an animal a
therapeutically effective amount of a compound of Claims 1-27.

30. The method of Claim 29 in which the ¢ondition is chosen from a
CNS disorder, a gastrointestinal disorder, a cardiovascular disorder, and a
urinary tract disorder. '

- 31. A process for the preparation of a compound of Formula I:

in which -

R' is halo;

R? is hydrogen or (C,,)alkyloxy and B® is (C,4) alkyloxy or phenyl (CQ) alkyloxy
{wherein the phenyl is optionally substituted with one to three
substituents independently selected from halo, hydroxy, (C..)alkyl,

'(C,_.) alkyloxy, nitro, amino, aminocarbonyl, (C,,)alkylamino,

di (C,,) alkylamino, (C,,)alkanoylamino and 3,4-methylenedioxy) or R and R
together are methylenedioxy or ethylenedioxy; and

R' is a group of Formula (a) or (b)

heet Has Been Replaced
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(D) f ' a conmpound of Formula | in which Rlerr] is a

gr.oup of ting a conpound of Formula Xl: in which nis as
defined i t [lmthis claim with nagnesiumto give a
correspon u gent, reacting the Gignard reagent with a

conmpound of Formula XII: [err] in whichgach Pis a protective group and
R[err;\‘ [err] R and Rl err] are as definecf in the preanble of this claim
t

depr ¢t Bcting and then reacting with a conpound of the fornula .

NHR[@rf] R{err]; or (E) (foy the preparation of a ¢mypound of Formula I in
which R err] is-a grou sofT Rermula (a), reacting, i e presence of a
strong| base, a conpoun B‘fu’éorrrmﬁolrl(a): [err]gn Ich(®jerr] and R err]
is a9 ¢gdef ined in the pre le of this claim with conmpound of Formul a
XI11:| This is the repl acentlit sheet Ten,7,

in which

_n'is 3, 4 or5;

p is 0 or 1;

- q is 1. or 2; . .

R’ and R® are each (C,,)alkyl or together form - (CH,) .-, - (CH,)s-.
- (CH;) ,0(CH,),- or -CHR®CH,CR°RCHR''CH,- in which R® and R!' are each hydrogen
or together are - (CHz).- in which t ié 1, 2 or 3, R’ is hydrogen, hydroxy,
(Cre) alkyl, (Cig)alkenyl or (C.)alkyloxy and R® ig hydrogen, (C.s)alkyl or
(Cig)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted

" with one to two substituents independently selécted from (C,.)alkyl,
(Cis)alkyloxy, trifluoromethyl and halo) or -(CH,),R® in which x is 0, 1, 2
or 3 and R? is hydroxy, (C.)alkyloxy, -C(O)NRPRY¥, -NR“C(O)R¥, -NR3C(0)ORY,
-SO,NRPR", -NR“SO,R", -NR“SO,NR“R'Y or -NR“C(O)NR“RY in which R®, R“ and RY
are independently hydrogen, (C.)alkyl, trifluoromethyl or aryl; and

R’ is hydrogen, (C,4)alkyl or (Css)alkenyl or phenyl (C,,)alkyl (wherein the
phenyl is optionally substituted with one to' three substituents
independently selected from (C,,)alkyloxy, methylenedioxy, ethylenedioxy or
halo) or -(CH;),R? in which z is 2 or 3 and R” is as defined above; and the
pharmaceutically acceptable saits, individual isomers, and mixtures of
isomers thereof, which process comprises:
(A) reacting, in thé presence of a strong base, a compound of Formula II:

-n‘)j\ou |

or the protected derivative thereof, in which R* is as defined in the
preamble of this claim; with a compound of Formula III:

H(OCHg)CHy

\_] in which each R', R’ and R’ are as defined in the preamble of this claim;
This is the replacement sheet
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-67 - erMs a protective group and Rerr], Rerr] and

R[err‘] ar Im’mﬂ# n the preanble of this claim or (F)  optionally

al kyl atin "@@” roula | in which Rerr] is a group of Formul a

(b) and R[érrf ik with a conpound of the formul.a L-Rerr] in which

is l'eaving group and R[err] is (Cerrl}al kyl, (Cferr])al kenyl,

yn(Clerr])al kyl (wherein the phenyl is optionally substituted with one

ee substituents independently selected from ((err])alkyl oxy,

enedicoiyfyionhydesnetixyiyting; haid yhen receg@yererPying FRRRFPECtRer ei n

R ergrbupd £ oas defined in the preanble of this claim to give.a

Nd Ofg) FOffo' &nd p'eraMath& Rlees rdombém?d Gk Okmafa FOLAWhacHK B 18her ei n

is.n t al | I k l,atin

N T i AN Wt A = S T
corﬁ?@ﬂhd"-‘éf’ t%é@?ﬁ%&l‘afipﬁ“&ar}’ i n whl ch X is azacycl oprop-I-yl and
is -C(ORerr], -SqJerr]Rerr], -SgJerr]NRerr]Rerr] or -

'r] Rl err] (vvherein Rlerr] and err] are as defined in the preanble

5 clain) to give a conpound of | in which Rlerr] is a group
ul a (b) wherein Rlerr] is p_ . :

JCH err]NHC(O R err],-CH err [ e NHISEHgrr ] Rlerr],-CH err] CH err] NH
rINR[err]Rlerr] or CH[err]CH[er'r]NHCC]\IR[err]R[err] or (H
optignal Iy denethyl ati ng a conpound of Fotfmula | in which Rlerr] is :

met hgxy, and then alkylating with a conpound of the fornula L-Rlerr] in

in which P is a protective group and R' is halo, with a compound of '

Formula VI:

0
. ‘)L R"
R1Y Conyd,

vl

"in which R is halo or hydroxy and R"” is halo and n is 3, 4 or 5;
alkylating with a compound of the formula L-R? in which L is a leaving
group and R® is as defined above; reacting with a compound the formula
.HNR'R®, or the N-oxide thereof, in which R’ and R® are as defined above; and
deprotecting; or o _

{e] for the preparation of a compound of Formula I in which R' is a group
of Formula (b) wherein p is 0 and q is 2, reacting a compound of
Formula VIII: ' |

Vit

in which R', R? ‘and B are as de:E:.ned in the preamble of this cla:.m, with a
L compound of Formula IX:

This is the replacement sheet
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Rierr] is mnyl (derr])al kyl (wherein the phenyl is

opt i~errl | y l‘one to three substituents independently '
selected fr m&m‘mn‘rm&u (Cerr])alkyl, (Cferr])alkyloxy, nitro, am no,
am nocar bonyl« Cerry)a kyl ami no, di (Cerr])alkyl am no,

(Cerr])al kanoyl ami no and 3, 4- net hyl enegi,oxy) to give a conpound of Fornula
I in wﬂi ch Rlerr] is (Cferr])al kyloxy or phenyl (C[err])al kyl oxy (wherein

t he dh nyl is optionally substituted as defined in the preanble of this
clairn);| otn(dnich Ripts enaddfnekiidi ziong a g
0 to |gilvetRe GRERMIRAcHenEOrdTdlA; | | Nk RS 1; or (J) optionally

r edudi rg ge%ggi%d fa EQLUl & | i whi is 1 to give a conpound of

For myl 3 glro h atm [ S 0; or (K) opt, i,onal |y reacting the correspondi ng
non- galjt P’é S ? brifound of Formula '™ with a pharmaceutical ly acceptabl e
i norgandi ¢ ‘® o @‘é e g%par%ﬁmﬁase to give a pharmaceutically acceptable
saltd aor ét)a compsringnef] IFprmdact iimgwhirh 8bisex wonw of BRedlad@ ¢ itgeasing or
base 'ad‘dl hi @mpSatd o OFdrmafa @zcompound of Formula | with a suitable base or.
acid,| rlespectively, to give the free acid or free base.

pound of Fornmula I in which pis

Br. .CI
CHz),

Xl
in which n is as defined in the preamble of this claim, with magnesium to

give a corresponding Grignard reagent, reacting the Grignard reagent with a
compound of Formula XII:

N(OCH)CHy

in which each P is a protective. group and R!, R? and R?! are as defined in
the preamble of this clazm, deprotec¢ting and then react:.ng with a compound
‘of the formula N'HR’R‘, or

(E) for the preparation of a compound of Formula I in which R* is a group
of Formula (a), reacting, in the presence of a strong base., a compound of
Formula II(a):

0
)L jnn‘a‘
Ho” (CH

11(a)

in which R’ and R® is as defined in the preamble of this claim, with a
L/ compound of Formula XIII: '

This is the replacement sheet
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- R‘
0CH,

P

\"‘ RS
P &?

Xt

in which each P is a protective groﬁp and R!, R® and R’ "are'as defined in
the preamble of this claim; or

(F) opt:.onally alkylating a compound of Formula I in which R‘ is a group
of Formula (b) and R’ is hydrogen with a compound of the formula L-R® in
which L is leaving group and R® is (Cglalkyl, (C,q)alkenyl, phenyl(C,,)alkyl

.(wherein the phenyl is optionally substituted with one to three

substituents independently selected from (C.)alkyloxy, methylenedioxy,
ethylenedioxy or halo) or L- (CH,),R? (wherein =z and R? are as defined in the
preamble of’ this claim) to give a compound of Formula I in which R* is a
group of Formula (b) wherein R’ is not hydrogen; or

(G) optionally alkylating a compound of Formula I in which R* is a group
of Formula (b) and R’ is hydrogen with a compound of the formula X-R* in
which X is azacycloprop-1-yl and R* is -C(O)RY, -SO,R™, -SO,NR“RY or -
CONR“R" (wherein R™ and R” are as defined in the preamble of this claim) to
give a compound of Formula I in which R® is a group oé Formula (b) wherein
R’ is -CH,CH,NHC(O)R"“, -CH,CH,NHSO,R“, -CH,CH,NHSO,NR“RY¥ or -CH,CH,NHCONR“RY; or
(H) optionally demethylating a compound of Formula - I in which R® is
methoxy, and then alkylating with a compound of the formula L-R? in which
RZ is (C,,)alkyl or phenyl(C,,)alkyl (wherein the phenyl is optionally
substituted with one to three substituents independently selected from
halo, hydroxy, (C.)alkyl, (C.)alkyloxy, nitro, amino, aminocarbonyl,

(C,4) alkylamino, di(C,,)alkylamino, (C.)alkanoylamino and
3,4-methylenedioxy) to give a compound of Formula I in which

R} is (Cy ) alkyloxy or phenyl (Ci,) alkyloxy (wherein the phenyl is optionally
substituted as defined in the preamble of this claim); or

(1) optionally oxidizing a compound of Formula I in which p is 0 to give
a compound of Formula I in which p is 1; or

~{J) optionally reducing a compound of Formula I in which p is 1 to give a

compound of Formula I in which p is 0; or
(X) optionally reacting the correspond:.ng non- salt form of a compound of
Formula I with a pharmaceutically acceptable 1norgam.c or organic acid or
base to give a pharmaceutically acceptable salt; or ' -
(1) optionally reacting the corresponding acid addition salt or base
addition salt form of a compound of Formula I with a suitable base or acid,
respectively, to give the free acid or free base.

. This-is the replacament sheet
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" ABSTRACT OF THE DISCLOSURE

NOVEL 1-PHENYLALKANONE 5-HT, RECEPTOR LIGANDS

The present invention relates to novel 5-HT, feceptor lz‘g'gan_ds which
are 1- _(S-hald-4-am:inqpheny1) {Cs)alkan-1-one derivatives in which the 5-
halo-4-aminophenyl group is substituted at its sz)osition with
(Ci) alkyloxy or phenyl (C,,)alkyloxy and optionally substituted at its 3-
position with (C.,)alkyloxy or substituted at its 2- and I.’;-pdsitions .
together with methylenedioxy or ethylenedioxy and the highest numbered
carbon of the (Cyy) alkah-l.-one-is ‘substituted with di {C,) alkylamino,
morpholin-1-yl or p}}rrolidin-l-yl or optionally substituted piperidin-i-yl,
piperidin-4-yl, azacyclohept-1-yl, azabicyclo(2.2.1lhept-3-i1,
azabicylol2.2.2]oct-3-yl or azabicylo{3.2.2]non-3-yl; and the
pharmaceutically acceptable salts, individual isomers and mixtures of
isomers and methods of using and making such derivatives. )

tonin,
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24. A compound of Claim 23 in vhich R® and R* together form
- CHR'CH,CR'RYCHRICH,- .

25. A compound of Claim 24 in which n is 4.

26. A compound of Claim 22 in which R' ig optionally substituted
phenyl (C,,)alkyloxy and R* is a group of Formula (b).

27. A compound of Claim 26 in which q is 2.

28. A pharmaceutical composition comprising a therapeutically
effective amount of a compound of Claims 1-27.

29. A compound as clalmed In any one of claims 1 -27 for use as a therapeutic agent.

30. Use of a compoundt as claimed In any one of claims 1-27 for the preparationof a

medicament for the treatment of a condition which can be ameriolated by a drug which interacts with

5-HY4 receptor.

31. A process for the preparation of a compound of Formula I:

in which

R!' is halo;

R' is hydrogen or (Cy)alkyloxy and R is (C,)alkyloxy or phenyl(C,,)alkyloxy
(vherein the phenyl is optionally substituted with one to three

(Cio) alkyloxy, nitro, amino, aminocarbonyl, (C..)alkylamino,

di (C\4) alkylamino, (Ci,)alkanoylamino and 3,4¢-methylenedioxy) or R! and R’
togethexr are methylenedioxy or ethylenedioxy; and

R' is a group of Formula (a) or (b)

" substituents independently selected from halo, hydroxy, (C..)alkyl,
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