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NOVEL 1-PHENYLALKANONE 5-HT, RECEPTOR LIGHNDf/
BACKGROUND OF THE INVENTION _

Field of the. Invention:
This invention relates to novel i- -phenylalkan-1-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 reseaxrch. ~ 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’ heterogeneous

The 5-HT, receptor has been identified in a wide va.r:.ety of tissue
and species. For example, 5- HT4 receptors have been identified in the
central nervous system {(e.g., autoradiographic studies show high specific
binding of high affirity 5-HT, receptor ligands in olfactory tu.bercles,
stratum, substant:.a nigra, and superior coll:l.culus and ‘dorsal, medial and
ventral hippocampus) . Thus, the S- 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). | ' T ' |

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

' Tuc'c:i.tto, 'G.; 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- S'ch.m.edeberg 5..1991, 344, 150-159). I

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) ere :_.ncorporated herein by reference.
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SUMMARY OF THE INVENTION

The first aspect of the invention is a compound of Formula I:

in which. . o | . e

* 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, _
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) '

5 S ' 7 :
R\.l‘/a. (e) or O/’-‘ . (v)

in which

n is '3, 4 or 5;

pis 0 or 1; °

g is 1 or 2; ° _ : o _ :

R’ and R® are each (C.) alkyl or t’:oge_ther'form - (CHp4-, - (CH) 4, :
- (CH,) O(CHy) ;- or -CHR'CH,CRR'CHR''CH,- in which R® and R" are each hydrogen
or together are -(CH,)),~ in which t is 1, 2or 3, Ris hydrogen, hydroxy,

(C,g)alkyl, (C,¢)alkenyl or (C.) alkyloxy and R is hydrogen, (C,¢)alkyl or

(Css) alkenyl or phenyl, thzenyl pyrrolyl or furyl (opt:.onally substituted e '

with one to two substituents :.ndependently selected from (C) alkyl, _
(C,.) alkyloxy, tr:.fluoromethyl and halo) or -(CH,) R? in which x is 0, 1, 2
or 3 and R isg hydroxy, (cH) alkyloxy, -C(O) NRPR", -NR"C (0) R“, -NR"C (O)OR“

-SONRVRM, -NRPSORY, -m"so,mz"n" or -NRUC(O)NRURS in which R®, R“ and RY

are :.ndependently hydrogen, (C.Yalkyl, tr:.fluoromethyl or aryl; and _
R" is hydrogen, (C,g)alkyl or (C,_g) alkenyl or phenyl (CH) a.lkyl (wherein the
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phenyl is optionally substituted with cne 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 mixtures of
isomers thereof. . ’ '

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 combination w:.th one or more

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

) _individua.l isomer, mixture of isomers, 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®.
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" DETAILED DESCRIPTION OF THE INVENTION

Definitions:

Unless otherwise stated the following terms used in the
specification and claims have the meanings given below:

_"Alkyl * means a straight '-'or branched saturated hydrocarbon radical
having from one to the number of carboh atoms designated (e.g., (C,)alkyl

: 1nc1udes the radicals methyl, ethyl prop-1-yl, prop-2-yl, but-1i-yl, but-2-

yl 2- methylpropyl and 2-methy1prop -2-yl).

"Alkenyl" means a straight or branched unsaturated hydrocarbon
radical having from 3 to the number of carbon atoms designated and in which
the carbon atom with the free vaienée 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
radicals methoxy, ethoxy, prop-l-yloxy, prop- 2-yloxy, but-1- yloxy, but-2-
yloxy, 2-methylprop-1- yloxy and 2-methylprop-2-yloxy).

"Alkanoyl" means the radical alkylcarbonyl having from one to the
number of carbon atoms designated (e.g., (Ci4) 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, -
propionyl chloride, et:c ) and may refer to the substituted derivatives

“walkanone or alkan-1- one" means a substituted straight saturated
1-k_etone having from two to~ the number of carbon atoms deSignated

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

butan-1- -one, pentan- 1-one, and hexan-1-one). .o
. "Aryl" means an organic radical derived from an aromatic hydrocarbon
and :anludes monocyclic or condensed carbocyclic 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 meaning conventionally associated with it in
synthetic. organic chemistry, i.e. . an atom or group displaceable under -
alkylat:ing conditions, and includes halo and alkane- or arenesulfonyloxy;
such as mesyloxy, ethanesulfonyloxy, benzenesulfonyloxy and tosyloxy and

"alka.nesulfonylam:.no, alkanecarbonylam:.no, aminosufonylam:.no,

aminocarbonylamino, and the like. _
"Protect:.ve gro‘m" has the meaning convent:.onally a.ssoc:.ated with it

in synthetic organic chemistry, i.e., a group which select:.vely blocks one

reactive site in a multifunctional compound such that a chemical reaction
can be carried out selectively at ancther unprotected reactrve site.
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"Deprotection" or "deprotecting" is the process by which a protective
group is removed after the selective reaction is completed. Certain

processes of this invention rely upon protective groups to block reactive

nitrogen atoms present in the reactants. Acceptable amino proi:ecting
groups include acetyl and tert- butoxycarbonyl which may ‘be readily removed
by acid hydrolysis. .

"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. ' ' :

"Disease" specifically :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
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
1nvent:.on includes those compounds wherein one to two substituents are
present and those compounds 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
acceptable for vete'rinary use as well ais human phermacentica'i use.

"Pharmaceutically acceptable’ salts" means salts which are
pharmaceutically acceptable,. as .defined' above, and whi_'ch ‘possess the
desired pharmacological activity. Such salts include aoid'eddition salts.
formed with inorganic acids such as hydrochloric acid, hydrobrouu.c ac:.d
sulfuric acid, nitric acid, phosphor:.c ac:Ld, and the 1:|.ke, or with organ:.c
ac:.ds such as acetic acid, prop:.on:.c ac:.d .hexanoic a.c:.d heptano:.c acid, .
cyclopenta.neprop;on:.c acid, glycol:Lc a.c:Ld pyruv:Lc a.c1d, 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
cinnamic ac:.d, mandel:l.c a.c:Ld methanesulfonic acid, et_:ha_.nesulfom.c. acid,
1,2, -ethanedisulfonic acid, 2- hydroxyethanesulfonzé ac:.d' benzenesulfonic
acid p- chlorobenzenesulfornc acid, 2- naphthalenesulfonio acid,
p-toluenesulfonxc aciaqd, camphorsulfon:.c acid,

- 4- methylb:.cyclo [2.2.2)0ct-2- ene <1- carboxylzc acid, glucoheptoruc acxd

4,4'-methylenebis (3 -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 -
which may be formed when acidic protons present are capable of reacting
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with inorganic or organic bases. Acceptable inorganic bases include sodium
hydroxide, sodium carbonate, potassium hydroxide, aluminum hydroxide and
calcium hydroxide. Acceptable organic bases include ethanolamine,
diethanolamine, triethanolamine, trometham:.ne, N-methylglucanune and the
like.

“"Therapeutically effective amount" means that amount which, when
administered to an animal for treating a disease, is sufficient to effect
such treatment for the disease. )

"Treating"” or "treatment" of a d1sease includes:
(1) breventlng the disease from Qccurrxng in an animal which may be )
predisﬁosed to the disease but does not yet experience 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.

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 which n is 4, p is 0, and R® and R® are
each methyl '

is named 1-(4-amino- 5-chloro-2 -meﬁhexyphenfl) -5- dimethyieminopentan- l-one.

: Presently Preferred Embod:.ments.

The compounds of this 1nvent10n are (C,¢) alkan-1- ones ‘derivatives
having a subst:.tuted phenyl mo:.ety at the l-position and a nitrogen
contalnxng moxety at the highest numbered position. The n;trogen
containing moiety may be (N, N-d:.subst:.tuted) amino,- R T
(1- substztuted)p:.per:.d:.n 4-y1 morphol:.n- -yl or pyrrolid:.n 1-y1 or
optionally substituted’ p:.pend:.n 1-yl, azacyclchept-l-yl,
azabicyclo{2.2.1lhept-3-y1, azabicylolz 2.2]oct- 3-y1 or

This Sheet Hg
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Compounds of Formula I in which R* is hydrogen, R® ig (C, ) alkyloxy

and R* is a group of Formula (a) are designated compounds of Formula I(a):

|/(°),
\n'

in which '
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,) .-, -{CH) ¢~
- (CH,) ,0(CH,) ,- or -CHRCH,CR’R°CHR!!CH,- in which R® and R! are eéch'hydrOgeh
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
with one to two substituents independently selected from (C,,) alkyl,

(Ciu) alkyloxy, trifluorcmethyl and halo) or - (CH,),R? in which x is 0, 1, 2
or 3 and R% is hydroxy, (CH)alkyloxy, -C{O)NR"RM, -NRC(O)R™, -NRC(0)ORY,
'SozNR"R“, "NR”SO;R“, _NRllsozNRllRlS or _NRISC (0) NRMRU in WhiCh -RIS’ RM and RIS
are independently hydrogen, (C,)alkyl or trifluoromethyl; ‘and the
pharmaceutmcally acceptable salts, 1nd1v1dual isomers, and mixtures of

‘isomers thereof.

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 ethyle_ned:.ogy and

R' is a group of Formula (b) are designated as compounds of Formula I(b):-

()
D

in which

p is 0 or 1;

g is 1 or 2; S ; o~

R' is halo; and . : L : _
R’ is hydrogen, (Ci¢)alkyl, (Cs¢)alkenyl or phenyl (C,,)alkyl (wherein the
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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 hydroxy, (C.)alkyloxy,
-C(O)NRRY, -NRPC(O)RY“, -NRC(O)ORY, -SONRPRY, -NRUSSORY, TNRISSOMMRIS or
-NR"C (O)NR“RY in which R®, R“ and R are independently hydrogen,. .
(Cw)alkyl, trifluoromethyl or aryl; and the pharmaceutically 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-
to three substituents independently selected from hala, 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): '

in which
R! is halo; and _
R' is a group of Formula (a) or (b):

o, @)y

2
R\IIG/R {a) er II/R (v)
(c"t)l }CH ) .

in which .

n is 3, 4 or 5,

p is 0 or 1;

qis 1 or 2; : oo

R* and R are each (cH) alkyl or together form - (CH) o= -(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
(Cyglalkenyl or phenyl tluenyl pyrrolyl or furyl (optiona.lly substituted
with ome to two substituents 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) a.lkyloxy " -C{O) RR"RY, -NRUC(O)RY, -_mz“c_(o) ORY,

-SONRMRY, -NRSO,R“, -NRUVSONR“RY or -NRC(O)NR“RY in which R®, R and RY
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are independently hydrogen, (Cie) alkyl or trifluoromethyl; and
R’ is hydrogen, (Cg)alkyl or (Css)alkenyl or phenyl (Cp) alkyl (wherein the
phenyl is optionally substituted .wig:h one to three substituents
in.dependently 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
phafmaceutically acceptable salts, individual -isometfs,' and mixtures of
J.somers thereof : '

While the breadth of compounds wh:.ch are intended by the lnvent:.on is

‘as set forth in the Summary of the Invention, certain compounds are

preferred. For example, preferred compounds are compounds of Formula I(a)
in which n is 4 and R’ and R® together form -CHR’CH,CR’RYCHR'CH,-; and
compounds of Formula I(b) in whiéh 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
g is 2. .
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
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.

Most preferred are the ‘following 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) -
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): _ ) UL : -
1~ (4-amino-5-chloro- 2-methoxypheny1) 3 (1- a
methylpiperidin-4-yl)propan-1-one,
1-(4- ~amino-5-chloro-2-methoxyphenyl) -3 (1 ethylp:.per:.d:.n 4-y1) propan 1 one,
1- (4-amino-5-chloro-2-methoxyphenyl) -
3- [_1 - (prop-1-yl)piperidin-4-yl] propan-1-one,
1- (4-amino-S5-chloro-2 -metho:iyphén}_r'i)'Q
3-[1- (but-1-yl)piperidin-4-yllpropan-1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) -
3-(1- (pent-l-_yl)piperidin-4-yl]'prdpan-l-one',
1- (4-amino-5-chloro-2-methoxyphenyl) - :
3-{1- {2- (methylsulfonyl)aminoethyllpiperidin-4-yl}propan-1-one,
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1- (4-amino-5-chloro-2-methoxyphenyl) -

3-{1- [2- (dimethylaminosulfonyl)aminoethyl] p:.per:.d:.n -4-yl }propan 1-one,
1- (4-amino-5-chloro-2-methoxyphenyl) - .

3-{1-[3- (methylsulfonyl)aminoprop-1-yllpiperidin-4-yl}propan-1-one;

1- (4-amino-5-chloro-2, 3-dimethoxyphenyl) - ) .

3- (1- (3-bButyl-1-yl)piperidin-4-yllpropan-1-one;

1- (4~amino-S-chloro-2, 3-ethylenedioxyphenyl) -

3-[1-(3-butyl-1-yl)piperidin-4 -yll’propan-‘l -one;

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

3-{1-{3- (4-methoxyphenyl)prop-1-yllpiperidin-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;
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) - :

3-{1- [3-(3,5-dimethoxyphenyl) prop-1-yl]l piperidin-4-yl}propan-1i-one;

1- (4-amino-5-chloro-2,3- ethylenedioxyphenyl) N

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] -
5- (p:.per:.d:.n 1l-yl)pentan-1-cne, . :
1- [4-amino-5-chloro-2-(3,5- d:.metho:qrhenzyloxy) phenyl] -
5-(4- methylp:.per:.dxn -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,

1-(4- amlno S-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,
1-[4- -amino-5-chloro-2-(3,5- d:.met:hoxybenzyloxy) phenyll- .
5-{4- (am:.nocarbonyl)am:.nomethylpxperid:.n 1-y1] pentan- 21 one,

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- -hydroxypiperidin-1 -yl)pentan -1-one;

1- [4-amino-5-chloro-2- (3,5~ d:.methoxybenzyloxy) phenyl] -'

" 5- (4-methoxypiperidin-1- yl)pentan 1-one, .

1-[4-amino-5-chloro-2-(3,5- d:.methoxybenzylo:qr) phenyl] -' o
5- [4- (aminocarbonyl) aminopiperidin-1-yl] pentan-1-one,
1- {4-amino-5-chloro-2-(3,5- dimetﬁbeBerizYony) phenyl] -
S- [4- (methylsulfonyl) aminopiperidin-1-yl]pentan-1-on Th's Sheet Hag
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i-[4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-

3-{1- (but-1-yl)piperidin-4- yl]propan -l1-one, -

1- [4-amino-5-chloro-2- (3,5- dlmethoxybenzyloxy)phenyl]-
3-[1-(pent-1-yl)piperidin-4-yl]lpropan-1l-one, _
1-[4-am1no-5-chloro-2-(3,5-d1methoxybenzyloxy)phenyl]-
'3-{1-I2-(methylsulfonyl)aminoeth?l]piperidin-4-yl}propan-l-one; or the
pharmaceutically acceptable salts, preferably the hydrochioride salts,
thereof. ) ' ' '

Pharmacology and Utility:

The compounds of the invention interact w1th 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 compounds are identified by an assay which utilizes rat, isolated
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 characterlzlng compounds that interact w1th 5-HT, receptors
(e.g., see Baxter, G.S.; Craig, D.A.; Clarke, D.E. Naunyn Schmzedeberg'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
S-HT, receptors. Such conditioris include CNS dlsorders, gastr01ntest1na1
disorders, cardiovascular disorders, and urxnary tract d1sorders
Particular CNS disorders 1nc1ude a variety of neurologlc and
psychiatric disorders such as cogn;tlve disorders, psychoses, and
obsessrve/compulszve and anxrety/depresszon behaviox. Cogn:t;ve disorders
include attentional or memory def1c1t, dementia states (1nc1ud1ng senile
dementia of the Alzheimer's type and aging), cerebral: vascular deflcrency
and Parklnscn's disease. Psychoses which may be treatable with the
ccmpounds of thxs invention include paranoza,_schlzophrenxa and autism.
Obsessxve/compulszve behavior 1nc1udes eating disorders. (e g., bulimia, a
condition in which an abnormal and constant craving for food is present)
Anxiety/depressive states 1nc1ude ant;cxpatory ‘anxiety. (e.g., prior to

surgery, dental work, etc. ), depressxcn, mania, seasonal affectxve dxsorder .

(saD) , and the ‘convulsions and anx1ety ‘cauged’ by thhdrawal from add;ctlve
substances such as opiates, benzod;azaprnes, nlcotzne, alcohol cocaine and :

. other drugs of abuse.

Particular intestinal d;sorders include diseases wh:ch relate
directly or indirectly to gastromot111ty of the stomach esophagus and- of
both the large and small intestines. Specxflc diseases xnclude, but are-
not limited to, dyspepsia (e.g.,.noh .ulcer dyspepsia), gastrrc stasis,
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peptic ulcer, reflux esophagitis, flatulence, bile reflux gastritis,”
pseudo-obstruction syndrome, irritable colon syndrome (which may result in
chronic constipation and diarrhea),. diverticular disease, biliary
dysmotility (which may result in sphincter of 0ddi dysfunctlon and “sludge"
or microscopic crystals in the gall bladder), gastroparesis

(e.g., d;abetlc, postsurgzcal or .idiopathic), irritable bowel syndrome and
retarded gastric emptying. Other uses include short-term prok1ne51s to
facilitate diagnostic radlology and intestinal 1ntubatlon ‘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 which relate directly or indirectly to
dysfunction of urinary smooth muscle or innerxvation causxng 1nadequate

‘urinary storage or control or urznary stasis and which may result in

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 agon:.st qualities or antagonxsts quallt:.es. For example, certain
compounds of this invention which are 5-HT, receptor agonists are useful as
prokinetic agents in treatlng diseases in whlch gastric motxllty 1s

. 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 which are S-HT, receptor

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 contractxons of ureteral smooth muscle and are
useful in the treatment of dzseases znvolvxng lpast1c1ty of the bladder or
can block 5- ~HT, receptor mediated pos1t1ve chronotropy and are useful as
antlarrhythmxc agents. . :

. While the condition for whlch any given compound of thzs 1nventlon
may be useful 1arge1y depends - upon the antagonzst or agonlst qualltles of
the given compound, certain 1nd1v1dua1 variations may occur. Thus, the 5-
HT, receptor ligands of this 1nvent1on may be further tested bylxn vivo or
in vitro methodologies des1gned to determine therapeutic act;v:ty For
example, the prokinetic actzv;ty of compounds of this invention can be -
determined by measuring the 1ncrease in rate of" gastr1c emptylng in rats
after oral administration of test compound. The rat, prokxnetxc assay is a-

well establxshed model for 1dent1fy1ng compounds that possess prokznetzc

activity (e. g., see Droppleman, .7 -Gregory, R.; Alphin, R.S. J. Rharmacol.

Methods 1980, 4(3), 227-30) and 1s descrzbed 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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well established model for demonstrating cognition enhancing activity
(e.g., see Morris, R.G.M.; Garrud, - Rawl:.ns, J.N.P.; O'Keefe, J. Nat:ure.
1982, 297, 681-683) and is descr:.bed in Example 21.

Anxiolytic activity is determined by the art-recognized Crawley and

-13-

Goodwin two-compartment exploratory model (e.g., see Kilfoil, T.;

Michel, A.; Montgomery, D.; Whiting, R.L. Neuropharmacology 1989, 28(9),
901-905) . “In brief, the method measures r;_he extent a compound affects the
natural anxiety of mice in a novel, brightly lighted area. The anxiolytic .
behavior assay is described in Example 19. - )

Anxiolytic activity during withdrawal from drugs of abuse is
determined by the mouse, withdrawal anxiety 'test, an accepted a.ssay' (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 w:.thdrawal that occur after chron:.cally
treating with an addictive substance and then abruptly ceasing the’
treatments. The withdrawal anx:.ety assay is described in Example 20.

In summary the compounds of this. invention are useful for treating
conditions which can be ameliorated by :Lnteract:Lon with s- -HT, receptors.
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, arrhythm:.a,
hypotonicity of the bladder, oxr spast:.cu:y of the bladder.

Administration and Phamaceut:.cal Compos:.tlon

In general, compounds of the 1nventa.on w:.ll be adm:.n:.stered in
therapeut:.cally effective amounts via any of the usual and acceptable modes
known in the art, either s:.n_gly _or in combination with another compound of
Formula I or with another therapeutic agent. A therapeutically effective
amount may vary widely depending on- the severity of the disease, the age
and relat:.ve health of the subj ect, the potency of the compound used and
other factors. A therapeutically effect:.ve amount may range from -
approx:una.tely 0.01 milligram per Kg (mg/Kg) body we:.ght per day to 10 mg/Kg
body weight per day. Preferably the amount w:.ll be approximately 0.1 to1l
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 ord:.nary skill in the art of treat:.ng such diseases w:.ll be-
able, without undue exper:.mentat:.on and in rel:.ance upon personal knowledge
and the disclosure of this appl:.cat:l.on, to ascertain a therapeutxcally
effective amount of a compound’ of Formula. I for a given disease.

In general, compounds of the 1nventz.on will be administered. as
pha::maceut:.cal compositions by ¢ne of the following routes: oral, systemic
{(e.g., transdermal, intranasal or by suppository) or parenteral '
(e.g., intramuscular, intravenous or subcutaneocus). Compositions can take



10

-15

20

25

30

35

40

27780-FF
-14-

the form of tablets, pills, capsules, semlsollds, powders,'sustalned
release formulations, solutions, suspengions, elixirs, aerosols, or any
other appropriate composition and are comprxsed of, in general, a compound
of Formula I in combination with at least one pharmaceutically acceptable
excipient. Acceptable excipients are non-tdxic, aid adminigtration, and do
not adversely affect the therapeutlc beneflt of the compound of Formula I.
Such excipient may be any solid, liquid, semzsolld or, 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, cellulose, talc,
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, slllca gel
magneslum 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 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_
invention in aerosol form. Inert gases suitable for this purpose are
nitrogen, carbon dioxide, nltrous 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. - ' _

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,

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
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

- following Reaction Scheme I:

R
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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 -
preferred embod:Lments.

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 a.riy protective groups. The reaction between the
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 hexametﬁylphosphoric 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
(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 depicted 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
prepared by reacting a halo (C“) alk:.onate w:.th a compound- of the formula
NHR’R® to give an aminated (C.) alkzonate and then hydrolyzlng and
converting to the acid addition salt. The reaction w:.th the compound of

. the formula NHRR® 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,.
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) . :
Compounds of Formula II in wh:.ch R* is a group of Fonnula (b) may be -

| prepared from an appropnately 1- subst:.tuted 4- hydroxypzpend:.ne or

4 -hydroxymethylpiperidine. The 4-piperidinealcohol ig converted to the

. corresponding sulfonate (i.e., to 4-_(p_-toluenesclfonYIOky)piperidine or
4- [ {p-toluenesulfonyloxy)methyl]piperidine) by reacting with



10

15

20

25

30

35

40

s Sheet Has Been Replaced

oI

p-toluenesulfonyl chloride. The sulfonate is then reacted w:.th diethyl
malonate :in the presence of base to produce a

-16-

4-{di (ethoxycarbonyl) alkyllpiperidine. The :
4- [d:L (ethoxycarbonyl)alkyl]p:.per:.d:.ne is then converted to a dicarboxylic
acid which upon decarboxylation gives a compound of Formula II. '

) Protected derivatives of Compouhds 'of Formula II are. prepared from
the protected derivative of the piperidinealcohols '
(e.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 solvent (e.g., N,N,-dimethylformamide
(DMF)). The preparation 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
of the formula L-R® in which p-is a leaving group and R® ig (Cg)alkyl, (Cy
g) alkenyl, phenyl (C,,) alkyl (wherein the phenyl is substituted as defimned in
the Summary of the Invention) or -(CHQ,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."Comun.
1979, 9, 757), in an inert solvent (e.g.y 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
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- l:.qu:.d two- phase system is comprised of an .

agqueous phase consisting of a concentrated alkali hydrox:.de solution (e. g. ‘ :

50% aqueous sodium hydrox:.de) , an organ:.c phase compr:.sed 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 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 Formula I unt:.l the alkylat1ng agent _
:Ls 10 to S50% in excess. The reaction mixture is kept at reflux until the '
reaction is complete. The m:.xture is then ‘cooled to room temperature and
the product is isolated by convent:.onal methods. Su:.table organ:.c solvents :
include benzene, toluene, arid the 11ke. Appropr:.ate catalysts :.nclude '

: alununa coated with potassium fluor:.de and ‘quaternary ammonium sulfates
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such as tetra-n—butyia.mmonium hydrogen sulfate and
tricaprylylmethylanmonium chloride. The alkylation of a compound of
Formula I(b) in which R’ is hydrogen is described in Example 10.

Compounds of Formula I in which R* is a group of Formula (b) and R’ is
- (CH,) ,NHC(O)R", - (CH,),NHSO,R™, - (CH,),NHSONR“RY or - (CH,),NHC (O) NR¥R'S
(wherein R" and R" are ‘as defined in the Summary of.the Invention) can be
prepared by alkylating a compound of Formula I in which R’ is hydrogen with
a compound of the formula X-R* in which X is azacycloprop-1l-yl and R is -
C(O)R’, -SORY, -SO,NR“RY or -C(O)NR™RY. 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)am:.nol ethyl is described
in Example 11. : .

A method for making compounds of Formula I in which R? is hydrogeri
and R' is a group of Formula (a) is de_oi-cted by the following Reaction
Scheme II: ' '

* REACTION SCHEME II

f. LEWIS ACID
P: \ . ] -
N T
i'l _ 2. R (en)y,

3. L-R%, Keco4
4. wRRtR®
5. DEPROTECTION

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
Sumary of the Invention. ' :
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

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 trlfluoride, hydrogen fluoride, phosphospor:.c ac1d
etc., preferably AlCl,) and in a su:.table solvent (e. g-, ethylene

" dichloride (EDC), methylene chlorxde, ~carbon 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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preferably MEK) -at 40 to 200°C. The reaction wiﬁh the compound of the
formula HNR'R® is carried out in a suitable solvent (e.g., DMF, ethanol,
THF, toluene, etc., preferably DMF) at 40 to 200°C. Deprotection can be

. carried out by any means that selectively removes the protective_ group.

The preparation of a compound of Formula I(a) by the above process is
described in Example 4. B ' )

The compounds of Formula VI are either available commercially
(e.g., S-chlorovaleric acid and_ S-chlorovaleryl chloride) or can otherwise
be readily prepared by halogenation of the corresponding alkanoic acid.
The N-acetyl-halo-s-i:\ethoxyanilines- of Formula V a,re ‘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). ) _

.The compounds of the formula HNR'R® (e.g., amines such as
dime'thyl.amine'-, diethylamine, diprop-1-ylamine, etc., and azacycloalkanes _
such as pyrrolidine, piperidine, pyrrolidine, morpholine,
4-phenylpiperidine, 4-methylpiperidine, etc.) are known-and ev'aileble

" 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

' prepared by reacting, in the presence of a Lewis acid, a compound of

Formula V with a compound of Formula VI; reacting with a componmd of the
formula HNRR®, or the N-oxide thereof, alkylating with a compound of the

-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 - ' -

‘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 :

' REACTION SCHEME III

Thl Sheet Has Been Replacec
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1. BASE

2. 0
» —_

1x
3. DEHYDRATION
4. HYDROGENATION

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 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-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 'diisopropylamide) in-a
suitable solvent (e.g., THF) at 50 to 50°C. Dehydration 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- pyrzd:m -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, pallad:.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.
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Hydrogenation of the propenone to. the 3-pyridin-4-ylpropan-l-one is carried
out with an appropriate catalyst (5% palladium on carbon, 20% palladium
hydroxide, etc.) in a su:.table solvent (e.g., THF, acetic ac:.d, DMF,
ethanol, etc.) at § to 60 ps:L and requires -1 to 48 hours. The preparation
of a compound of Formula I(b) in which R’ is 3-(4-mett}oxyphenyl)prop-1-yl
is described in Example 13. . '

The optional reaction with the compound of the formula. L-R* or X-R%
is carried out as described above for the alkylation of compounds of

. Formula I in which R* is a group of Formula (b) and R’ is hydrogen.
"Hydrogenation of the 3-pyridin-4-yl-propan-l-one 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 requ:.res
1 to 48 hours.

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—m’_ethYlbenz-amide 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
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" -ethylenedio:;yacetobh_enone and then deprotecting. The
. 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

‘requires 1 to 24 hours. Deprotection can be carried out w.tth base (e.g.,

sodium hydroxide and the l1ke) in a su:.table solvent (e g., methanol a.nd

- the 1like).

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'-ethylened1oxy 4'-n1troacetophenone and

. then reducing. The reaction w:.th ‘the nitric acid is carried out at

0 to 25°C and requ:.res 0.5 to 2 hours._ The reduction :Le 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- S

2,31 -ethylenedzoxyacetophenone can be effected by reacting w:.th a suitable
protecting agent. For example, 27,3 -ethylened:.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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The 5',6'-dichloro-2',3! ethylenedloxy 4'-nitroacetophenone can be
prepared by chlorlnatlng 1,4-benzodioxane to gzve 6,7- dlchloro 1,4-
benzodioxane and then acetylating. The chlor;natlon can be carried out by
treatihg the benzodioxane with chlorine ‘gas in acetic acid at 0 to 20°C and
requires 1 to 8 hours. The acetylation can be effected by reacting the
6,7-dichloro-1,4-benzodioxane with acetyl chloride in the presence of a
Lewis acid in a suitable solvent (e.g., 1,2-dichloroethane, carbon '
disulfide, nitrobenzene, etc.) at 20 to 40°C and requires 24 to 48 hours.

A method for making compounds of Formula I in which R' is a group of
Formula (a) is deplcted by the following Reaction Scheme IV: .

.REACTION SCHEME IV

'hr\ L1
(CHg),

Xt
3. pEPROTECTION

in which each P is a protective group and R!, R?, R’, RS a_nd R® are as
defined in the Summary of the Invention. S

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 reagent, reacting the Grignard reagent
with a compound of Formula XII to give the corresponding protected (C,
s)alkanone, deprotectxng and then reacting the unprotected alkanone with.a
compound of the formula NHR'RS. . .

The treatment with the magneszum ig carrled out . by adding the
compound of Formula XI under nitrogen to a suspension ‘of magnesium in a
suitable solvent_(e.g.,'THE, diethyl ether, 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 reaction with the Gr1gnard reagent is'

_carried out by cooling a solutxon of the compound of - Formula XII in a

suitable solvent (e.g., THF, d1ethy1 ether, etc. ) to’ between -10- and 20°C,
preferably to. approx;mately -15°C and then addzng the suspensxon containing -
the Grignard reagent, cooled to approximately the same temperature, and
allow1ng the reaction to proceed at 0 to 1s°C, preferably at approxlmately
10°C, for 1 to 2 hours : ’ :
Deprotection can be effected by any means which removes the
protectxve group and glves the de51red unprotected alkanone in good yleld
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“The reaction with the unprotected alkanocne is carried out under nitrogen

with 3 to 6 equivalents, prefei‘a_bly 3 to 4 equivalents, of NHRR® in a
suitable solvent (e.g.', DMF,. NMP, etc.) at 55 to 85°C, preferably at 55 to
60°C, and requires 4 .to 8 hours. 'The preparation of a compound of
Formula I by the process character:l.zed above is described in ‘Example 14
Compounds of Formula XII can be prepared by reacting a qompound of
Formula III wig:h a suitable pretecting agent. A detailed description of
the techniques applicable to protective groups and their removal can be
found in T.W.. Greene, Protective Groups in Organic Synthesﬁ'.s, John Wiley &
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 strong base (e. gQ, .tert-butylmagnesium chloride, lithium
bis (trlmethyls:.lyl)anude {LiHMDS) , etc.) under nitrogen in a su:.table
solvent (e.g., THF, ether, etc.) at -15 to 15°C, preferably at
approximately 10°C, and recju:.res 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
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

- . ' .ouwas B
: /lL NHROR® —
HO™ ( ' .

CHy ),

11(a)

nno’n_en_g’i .

in which each P is a ;;roltective greup and R', R}, R, F and'R* arg as
defined 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. compound of Formula XIII in the presence
of a strong base (e.g., LiHMDS, sod:.um b:.s (trimethylsilyl)amide, l:.th:Lum
diisopropylamide, preferably L:.HMDS) and- then deprotect:mg 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

Thls Sheet Has Been Rerilacec )




i0

15

20

25

30

" 35

40

27780-FF
-23-

3 equivalents of the strong base and allowing 0.5 to 2 hours at 10 to 30°C
preferably at approx:.mately 20°C; cooling the mixture to between

0 and 10°C, preferably to approximately 5°C; and then ‘adding the compound
of Formula XIIT and allowing the reaction to proceed at 40 to 55°C for
approximately 4 hours. Deprotection can be effected by any means which
removes the protective group and gives the desired unprotected product in
good yield. A suitable protective group for the compoﬁnd of Formula XIII

--is trimethylgilyl which can be readily removed with ac_id._ The preparation

of a‘compound of Formula I by the process characterized above is described
in Example 15. . : . ' -
Compounds of Formula XIII can be prepared by reacting a corresponding
benzoic acid with methanol in the presence of thionyl chloride and then
adding the protective groups. 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 out 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? 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
independently selected from halo, hydroxy, (C.)alkyl,  (C.) 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
chloride, dichloroethane, etc.) or with acid (e.g., agueous -hjdrobrgmic

.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
process is described in Example 12. : :

The compounds of Formula I where:m 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 oxidation 15 carried out at a rea.ct:.on temperature of

approximately 0°C with an appropr:.ate oxidizing agent and. in a su:.ta.ble

inert, orgam.c solvent. Suzt:ahle oxidizing agents :.nclude hydrogen _
perox:.de or peroxy acids such as trzfluoroperacet:l.c acid, perma.lezc acid,

"perbenzo:.c acid, peracetic ac:.d and m- chloroperoxybenzo:.c acid. Suitable

solvents include halogenated hydrocarbons, e.g., methylene chlor:.de and -

alcohols. Alternatively, g:he c_ompounds of Formula I wherein_n_;s_l_ms;;_...
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prepared using N-oxidé derivatives of the starting materials or
intermediates.

Compounds of Formula I in whlch P is 0 can be prepared by reducing a
compound of Formula I wherein p is 1. The reduction is carried out under
standard conditions with an_appropriate reducing agent in a suitable
solvent. The mixture is occasionally agitated while the reaction
temperature is gradually increased over a range of 0°C to 80°C.
Appropriate reducing agents include snlfur, sulfur dioxide,
triarylphosphines (e.qg., triphenylphosphine), alkali borchydrides
(e.g., lithium borohydride, sodium borohydride, etc.), phosphorus’
trichloride and tribromide. Suitable solvents include acetonitrile,
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

Formula I with a pharmaceutzcally acceptable inorganic or organic acid.
Alternat1vely, the pharmaceutlcally acceptable base addition salts of
compounds of Formula I may be prepared by reacting the free acid forms of
compounds of Formula I with pharmaceutlcally 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 correspondxng free base by treatxng with a sultable
base (e.g., ammonium hydroxide solutlon, sodium hydroxlde gtc.) . . ‘

‘Compounds of Formula I in a base additlon salt form may be converted to the

corresponding free acid by treatzng with a suitable acid (e. g.,
hydrochloric acid, etc). ) '

In summary, the processes for preparxng the compounds of this
1nvent10n are: .
(a) for the preparation of a compound of Formula I, reactlng, in the e
presence of a strong base, a compound of Formula II:

o :_“r_'_..n‘f'u*ou
L |_'_|'
or the protected derivatlve thereof, 1n which Rf is as defxned in the
Summary of B

|
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the Invention; with a compound of Formula III:

in which each R', R* and R’ ‘are as defined in the Summary of the Invention;
ac:.d;fy:.ng, decarboxylat:.ng, and when necessary remov:.ng any protectxve
groups; or .

(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
Lew:Ls ac:.d a compound of Formula V:

P

\ 0CHy
|
H oy

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

o

. ' R'? .

R't/lkb“iin
vt'

in wh:.ch R® is halo or hydroxy and R" ig ha.lo and n is 3 4 or 5;
a.lkyla.t:.ng with a compound ‘of the formula L- R’ :|.n which L is a leav:.ng
group and R’ is as defined above; reacting with a compound the formula

g HNRR®, or the N-oxide thereof, in which R’ and R‘ are as def:.ned ahove, and

deprotect:.ng, or
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{C) for the preparation of a compound of Foxmula I in which R* is a group

~of Formula (b) wherein p is 0 and q is 2, react:.ng a compound of
Formula VIII:

viit

in which R', R? and R® are as defined in the Summary of the Invention; with
a compound of Formula IX: : '

1

in whicI} R’ is as defined in the Sumn'tary of the Invention; 'dehydrating; ~and
then hydrogenating; or . _
(D) for the preparation of a ccmpeund of Formula I in which R* is a group
of Formula (a), treating a compound of Formula XI: '

B Bry - .Cl
f(cug)..

X1’
in which n is as. defined in the Sumazy of the Invention, with ‘magnesium to

give a correspond:mg Grzgnard rea.gent, react:.ng the Gr:.gnard reagent w:Lth a
compound of Formula. XII:

-u(ocu,)cu;

in wh:Lch each P is a protect:l.ve group and R‘ R? and R3 are as’ def:.ned in
the Summary of the Invention, deprotect:mg and then rea.cting vuth a
compound of the formula NHRRS; or . ' '
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(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 NuR®R®
HO” (CHy),
11{a)
in which R’ and RS is as defined in the Summary of the Invention, with a
compound of Foxmula XIII:

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

 of Formula (b) and R’ is hydrogen with a compound of the formula L- R"’ in

which L is leaving group and R® is (Cig)alkyl, (Csg)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 Formuld 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-1l-yl and R is -C(O)RY%, -SORM,’ -SONR'RY or -

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 R ' S

(H) optionally demethylatz.ng a compound ‘of Formula P in wh:.ch R’ is
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, (Cy,) a_lkquxy, nitro, amino, aminocarbonyl,
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(Cra) alkylamxno, di (C,4) alkylamino, (C.) alkanoylamino and

3,4- -methylenedioxy) to give a compound of Formula I in whxch _

R® ig (C,,)alkyloxy or phenyl {Cis) alkyloxy (wherein the phenyl is opt:.onally
substituted as defined in the Summary of the Invention); or

(I) 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

(K) .optionally reacting the corresponding non-salt form of a compound of
Formula I with a pharmaceutically acceptable inorganic or organic acid or
base to give a pharmaceutically aeceptable salt; or

(L) éptionally 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. . . '

In any of the above last step processes, a reference to Formulae I,
I, Ii(a), III, IV, Vv, 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

processes applying particularly well to the presently preferred
embodiments. ' '

Examples:
Exaupnz_l
3-[1-¢ te_z_t-'But’oxyca:bon}"l) piﬁ_erid_in -4-y1] propion:l.e ‘acid

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

. Step (a)

4- Hydroxymethylp:.per:.d:.ne (2'7 0 g, 262 mmol) - and
di- tert-butyldicarbonate (51.2 g, 235 mmol) were d:.ssolved 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. Evapora.t:.on of the solvents gave a residue (51.0 g) as an oil.
- The oil 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 ethy:_l acetate_ The ethyl
acetate extract was washed with 5% HCl, with water, and then with brine.
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The ethyl acetate was then dried over sodium sulfate and then evaporated.
Crystallization from ethyl acetate-hexane gave 1- (tert-butoxycarbonyl) -

. 4-[(p-toluenesulfonyloxy)methyl] -piperidine (50 g, 136 mmol), m.p. 71-72°C.

Step (b) .

Diethyl malonate (10.4 g, 65 mmol) was added to a solut;on 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

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- d1(ethoxycarbonyl)ethyllplperxdzne (16 g,

45 mmol) as an oil.

Step (c)
i- (tert-Butoxycarbonyl) -4-(2,2- d1(ethoxycarbonyl)ethyl]p1per1d1ne

. (12.2 g, 34 mmol) , prepared as in Example 1, Step (b), ‘and potassium

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

evaporated. Crystallization of the residue from ether gave
1-(tert-butoxycarbonyl)-4-[2,2-di(carboxy)ethyl]piperidiné (8.5 g, 28 mmol)
which was heated in an oil bath to 165°C until evolution of cxh.Ceased :
(approxlmately 10 minutes). The residue was cooled and upon S
crystallization gave 3-[1- (tert- butoxycarbonyl)p1per1d1n -4- yl]proplonlc

ac;d (7.2 g, 28 mmol), m.p. 81-83°C.
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EXAMPLE 2
N-.Methoxy- N-methyl-4-amino-5-chloro-2-methoxybenzamide

The following is the preparation of a compound of Formula III in
which R! is chloro and R’ is methoxy. ' '

 4-Amino-5-chloro-2-methoxybenzoic acid (10.1 g, 50.mmol) was .
dissolved in DMF (50 mL). Carbonyldiimidazole (8.9 g, 55 mmol) was added

. to the solution and the mixture was stirred for 15 minutes. Triethylamine

(7 mL, 5.1 g, 50 mmol) and N, 0-dimethylhydroxylamine hydrochloride (6.2 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-S-
c_hloro-z-methoxybenzamide (10 g, a1 mmol), m.p. 134:135°C.

EXAMPLE 3

‘1- (4-Amino-s-cizloro-z-methoxyphenyl) -
3-{1-piperidin-4-yl)propan-l-one '

The following is the preparation of a c'cmpound 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)

3-{1- (tert- Butoxycarbonyl)p:.per:.d:.n 4-y1]prop:|.on1c 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° solut:.on of lithium -

.d:.:.sopropylanu.de (60 mmol) The m:l.xture was warmed to 0°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

‘dissolved in MA (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, a.c:.d:.f:Led with hydrochloric acid,
and extracted into methylene chloride. The methylene chloride extract was .
concentrated in vacuo and the res:.due was heated in an oil bath to 140°C
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 o
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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3-[1- (tert-butoxycarbonyl)piperidin-4-yl] -propan-1-one (1.5 g, 3.8 mmol},
m.p. 133-134°C.

Step (b) .

1-(4-Amino-5-chloro-2-methoxyphenyl) -3- [1- (tert-butoxycarbonyl) -
piperidiﬁ -4-yllpropan-l-one (1.5 g, 3.8 mmol) was dissolved in methylene
chloride (20 mL) and trlfluoroacetlc ac1d (5 mL) was added to the solution.
After 30 minutes the solution was washed with aqueous ammonium hydroxide,
and dried over sodium sulfate. Evaporation of the solvents gave .
1-(4-amino-5-chloro-2-methokyphenyl)-3-(piperidin-4-y1)-propan-l-one (1.1
g, 3.8 mmol), m.p. 138-140°C. '

EXAMPLE 4

1-(4-Amino-5- chioro-2 -methoxyphepyi) -
5- (piperidin-1-yl)pentan-1-one

_ The following is the prepara.t:Lon 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
n is 4, p is 0, and R® and R® together are p1per1d1n-1-y1.

Step (a)

- N-Acetyl-2- chloro ~-5- methoxyam.l:.ne (10.0 g, 50 mmol), aluminum
chloride (13.3 g, 100 mmol), and 5- -chloropentanoyl 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 - :.nto methylene chloride. The
methylene chloride extract was washed with water and then drzed . The. .
solvent was evaporated in vacuo. Crystall:.zat:.on of the res:.due from ethyl
acetate/hexane gave 1-(4-acetylamino-S- -chloro-2- -hydroxyphenyl) -

5- chloropentan -i-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-
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-methoxyaznl:.ne with N-acetyl-2 -bromo-5- methoxyam.l:.ne, gave

1-(4- acetylam:.no -5-bromo-2- hydroxyphenyl) S- bromopeut:an -1-one.

_ 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 combined'in-methyl'_ ethyl ketone (20 mL) and stirred at

eet Has Been Replaced_

\\ll\l\\ ML




10

15

.20

25

30

35

40

45

This Sheet Has Been Rep Iaced

reflux temperature for 4 hours, 15 minutes. - The mixture was partitioned
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between ethyl acetate and water. The ethyl acetate layer was separated,
washed in brine, dried over sodium sulfate, and then_ evaporated to leave a
solid residue. Crystallization 'of the residue from ethyl acetate-hexanes
gave '1- (4-acetylamino-5-chloro- 2- methoxyphenyl) -5- chloro -pentan-1l-one '
{(0.720 g, 2.37 mmol) , m.p. 98- 100°C. :

_ Proceeding as in Example 4.', Step (b), but replacing 1l-(4-acetylamino-
5-chloro—2-hydroxyphenyl) -5-chloroperitan-1-one with 1-(4-acetylamino-5--
chloro-2-hydroxyphenyl) -4 -chlorcbutan-1-one, gave
1- (4-acetylamino-5-chloro-2-methoxyphenyl) -4-chlorobutan-1-one as an oil.

Proceeding as in Exainple 4, Step (b) ., but replacirig iodomethane with
4 -methoxybenzylchloride, gave 1-{4-acetylamino-S- chloro-
2- (4 -methoxybenzyloxy) phenyl] 5 chloropentan l-one, m.p. 147-149°C.
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:.ng iodomethane with’
3,5-dimethoxybenzylchloride, gave 1- [4-acetylamino-5-chloro-
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-
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. . . _
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 repla.c:.ng :Lodomethane ‘with

2-(3,4- d:.methoxyphenyl) -1- :.odoethane, gave 1-{4- acetylam:.no -5- chloro- o

2-[2-(3,4- dimethoxyphen) ethoxy] phenyl} -5- chloropenta.u -1-one. :

Step (c) . _ o

) 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 -
(L.72 g, 20 mmol) were comb:.ned 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) - :
5- (piper:.d:.n-l-yl)pentan-1-one was dissolved in 2N hydrochloric acid .
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(25 mL) and the solution was stirred for 30 'minut'els. ‘The solution was
cooled in an ice bath to form a precipitate. The precipitate was collected

by filtration and washed with water. Drying in a vacuum oven at 70°C gave ’
1- (4-amino-5-chloro-2-methoxyphenyl) -5- (piperidin-1- yl)pentan i-one °
hydrochlorlde (0.65 g, 2 mmol), m. p 220-221°C.

Proceeding as in Example 4, Step (c), but replaci'rig 1-(4-acetylamino-
5_-chlofo-2~methoxyphenyl) -5-chloropentan-l-one with 1-(4-acetylamino-
5-chloro-'2'~methoxypheny1) -4-chlorebutan-1-one and piperidine with
diethylamine, gave 1- (4-amino-5- chlofo 2-methoxypheﬁyl) -

4- dlethylam:.nobutan l1-one hydrochlonde, m.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
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 repla.c:_Lng 1- (4-acetylamino-

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

" 1-(4-acetylamino-5-chloro- 2-meth°x}"pheny1)' 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 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. .

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. '

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-
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
4 methylp:.perzd:.ne, gave 1-(4-amino-5- chloro- z-mthoxyphenyl) -5- (4-methy1-
p:.per:.d:.n-l yl)pentan l-one hydrochlor:.de, m.p. 195-1897°C.

Proceeding as in Example 4, Step (¢), 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.

Proceeding as in Example 4, Step (c), but replacing p:.per:l.d:.ne with
4- ethylp:.per:.d:.ne, gave 1-(4- -amino- $-chloro- 2-methoxypheny1) -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) -
5-[4- (prbp-l-yl)pipefidin-l-yl_]pentan-l.-one hydrochloride, m.p. ' 212-213°C.
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Proceeding as in Example 4, Step (c), but replacing piperidine with
4 -aminocarbonylpiperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -

-34-

. 5- (4-aminocarbonylpiperidin-1-yl)pentan-1-one hydrochloride,
- m.p. 230-235°C.

Proceeding as in Example 4, Step {c), but replacing piperidine with
21'-hyd_roxypiperidine, gave 1- (4-amino-s-chloro-z-methoxyphenyl) -

5- (4-hydroﬁcy-piperidin-1-y1)pentan-1-one hydrochloride, m.p. 205-207°C.

Proceeding as in Example 4, Step (c)}, but replacing piperidine with
4 -methoxypiperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl) -

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. '

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 (c¢), but replacing p:.per:.dlne with
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. '

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) -
S-(3-azabicyclo(2.2. 1lhept-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- ) '

1-[4- acetylanuno -5-chloro-2- (4 -methoxybenzyloxy) phenyl] -
'S-chloropentan-1l-one,’ gave 1- [4-amino-S-chloro-

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-

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.. '
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-

2-(3,4-methylenedioxybenzyloxy) phenyli -s-chloropentan-l-_one, gave
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1- [4-amino-5-chloro-2- (3, 4 -methylenedioxybenzyloxy) phenyl] -
5- (piperidin-1-yl)pentan-l-one, m.p. 120-122°C. '

. 'Proceeding as in Example 4, Step (¢}, but replacing 1-(4-acetylamino-
S-chloro-2-methoxyphenyl) -5- chloropentan 1-one with. 1- (4- a.cetylam:.no-
S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -5-chloropentan-1-one and
piperidine with dimethylamine, gave 1- [4-amino- 5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -5-dimethylaminopehtan-l-one :
hydrochloride, m.p. 221-224°c. .= ° .

Proceeding as in Example 4, Step (¢), but replacing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl) -5- chloropentan-1-one with '
1- [4-acetylamino-5-chloro-2- (3,'5-dim'et:'hox'ybenzyloxy) phenyl] -
S-chloropentan-1-one and piperidine with diethylamine, gave 1-[4-amiho-
S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -S- d:.ethylamlnopentan -1l-one,
m.p. 105-107°C.

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,
m.p. 125-127°C.

Proceeding as in Example 4, Step (c), but repla.c:.ng 1-(4- acetylam1no-_
S-chloro-2- methoxyphenyl) S- chloropentan 1-one with-
1- [4-acetylamino-S-chloro-
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan i- one, gave 1- [4 -amino-
S-chloro-2-(3,5- dlmethoxybenzyloxy) phenyl] -5- (pz.per:.dln 1- yl)pentan 1-one,
m.p. 128-130°C.

Proceeding as in Example 4 Step (c) v but replac:.ng 1-(4- acetylam:.no-
5-chloro-2-methoxyphenyl) -5- ch],o:openta_n 1-one- with 1- (4—a.cetylam1no-
5-bromo- 2- (3,5-dimethoxy) b'enzj'(ibxyphenyll' .5-bromopentan-1-one, gave 1- (4-

“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- _ o - -
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. . - P G :
Proceeding as in Example 4 Step (c) R but replac:.ng 1- (4 acetylam:.no-
5- chloro 2-methoxyphenyl) -5- chloropentan-l cne 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-
vllpentan-1i-one, m.p. 119- 1209C :

s Sheet Has Been Rep Iaced
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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- (3, 5-dimethoxybenzyloxy) phenyl] -5-chloropentan-1-one and p:Lper:LdJ.ne w:.t:h
4,4- -dimethylpiperidine, gave 1-[4-amino-5-chloro-

2- (3,5-dimethoxybenzyloxy) -phenyl] -5- (4,4~ dlmethylplpern.dln 1-
yl)pentan-1l-one, m.p. 135-136°C. -

Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-
5-chloro-2 -methbxybhenyl) -5-'chlorope'ntan-1-one’ with 1- {4-acetylamino-
5-chloro-2- (3, s-dimethoxyben2yloxy) phenyl] -5-chloropentan-1l-one and
piperidine with 4-hydroxypiperidine, gave 1-[4-amino-5-chloro-

2-(3,5- d:.methoxybenzyloxy) -phenyl] -5- (4- hydroxyp:.per1d1n 1- yl)pentan 1-one
hydrochloride, m.p. 220-222°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 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
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- acetylamlno S-chloro-2-(3,5- d:.methoxybenzyloxy) phenyl] -5-chloro-
pentan-1l-one and piperidine with 4-methoxypiperidine, gave 1- {(4-amino-
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:l.ng 1 (4 acetylam:.no-
S5-chloro-2- methoxyphenyl) -5- chloropentan -1-one w:.th
- [4- acetylam:mo -5-chloro-
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
Proceed:.ng as in Example 4, Step (c), but replaclng 1 (4 a.cetylam:.no- :
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-

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
4- (am:.nocarbonyl)am1nomethy1p1per1d1ne, gave 1-[4-amino-5- chloro-
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21(3,S-dimethoiybenzyloxy)phenyl]-5-[47(aminocarbonyl)aminbmethyl—
piperidin-l-yl]pentan-l-one hydrochloride, m.p. 130-135°C.

Proceedlng asg in Example 4, Step (<), but replacing 1-(4- acetylamlno-
S-chloro-2-methoxyphenyl) -5- chloropentan-l one .with
1-[4-acetylamino-5-chloro-

27780-FF
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,2-(3,S-diméthoxybenzyloxy)phenyllfS-chloropentan-l-one.and piperidine with
4—(methylsulfonyi)aminopiperidine, gave 1-[4-aminoés-éhloro-

2- (3, 5-dimethoxy-benzyloxy) phenyl] - ' |
5-[4-(methYlsulfonyl)aminopiperidin-l-yl]pentan-lfone hydrochloride,

m.p. 240-245°C.

Proceeding as in Example 4 Step (c), but replacing 1 (4- acetylamxno-
5-chloro-2-methoxyphenyl) -5- chloropentan ~-1l-one with
1-[4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy) phenyl] -5- chloropentan -l-one and p1per1d1ne with
4- (methylsulfonyl)am1nomethy1p1per1d1ne, gave 1--[4-amino-S5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -5- (4- (methylsulfonyl)amlnomethyl-
p1per1d1n 1- yl]pentan 1-one hydrochlorlde, m.p. 211-213°C.

Proceedzng as in Example 4, -Step (&), but replac1ng 1-(4- acetylamlno-
5-chloro-2- -methoxyphenyl) -5- chlorcpentan 1- one with

1- [4-acetylamino-5-chloro-

2-(3,5-dimethoxybenzyloxy)phenyl] - -5- chloropentan -l1-one and pxperldlne with.
4-[2-(methylsulfonyl)amlnoethyllplperldlne, gave 1- [4-am1no-5-chloro-
2-(3,5- dlmethoxybenzyloxy)phenyl] -5- {4- (2- (methylsulfonyl)aminoethyl] -

. piperidin-1-yl}pentan-1-one hydrochlorlde. m.p. 205-206°C.

Proceeding as in Example 4, Step (c), but replacxng 1 - (4- acetylam;no-
S-chloro-2- methoxyphenyl) S- chloropentan l1-one with - '
1- [4-acetylamino-5-chloro- : - -

2-(3,5- dlmethoxybenzyloxy)phenyl] 5 chlorcpentan -1-one and p:perxdzne with
4- phenylplper1d1ne, gave 1-[4- amlno-s chloro-2-(3,5-
dimethoxybenzyloxy) phenyl] -5- (4 phenylpxperldln 1-y1)pentan 1- one
hydrochloride, m. p. 237-239°C. . . .
. Proceeding as in Example 4 Step (c), but replac1ng 1 (4 acetylam;no-.
5- chloro -2-methoxyphenyl) -5- chlorcpentan-l one with -
1- [4-acetylamino-5-chloro-
2-(3,5- dlmethoxybenzyloxy)phenyl] -5- chloropentan l-cne - and piper;dlne with .
azacycloheptane, gave 1-[4-amino-S5-chloro-2- (3,5- '
dxmethoxybenzyloxy)phenyl] -5- (azacyclohept 1-y1)pentan41 one,
m.p. 137- 139°C. . . .

Proceed;ng as in Example 4 . Step (c), but replac1ng 1 (- acetylamlno-"
S-chloro- 2-methoxypheny1) -5- chloropentan-l one w1th B
1-{4-acetylamino-5-chloro- : : -
2-1{2-(4- methoxyphen)ethoxy]phenyl} 5 -chloropentan-1- one, gave 1- {4 am1no-_
5-chloro-2- [2- (4 methoxyphen)ethoxy]phenyl} -5- (piperidin-1-yl)pentan-1-one,
m.p. 211-212°C. _ '

Proceeding as in Example 4, Step (c), but replacing 1- (4-acetylamino-
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5-chloro-2-me thoxyphenyli -5-chloropentan-1-one with

1-{4- acetylam:.no -5-chloro- .

2-[2-(3,4- d:.methoxyphen)ethoxy] phenyl} 5 chloropentan l-one, gave
1-{4-amino-5-chloro-2-[2- (3, 4-dimethoxyphen) ethoxy] phenyl} -

S- (piperidin-1-yl)pentan-l-one, m.p. 224-225°C.

Proceeding as in Example 4, Step ) . but replac:.ng 1- (4-acetylamino-
5s-chloro-2-methoxyphenyl) -5-chlorcpentan-1-one with
1-{4-acetylamino-5-chloro- ' .

2-[2- (4-methoxyphen) ethoxyl] phenyl} -5-chloropentan-1-one and piperdine w:.th
4-methylpiperidine, gave 1-{4-amino-5-chloro-2-[2- . (4 -methoxyphen) ethoxy] -
phenyl}-5- (4-methy1p:|.per1d1n 1- yl)pentan-l one hydrochloride;

m.p. 226- 228°C..

EXAMPLE S
4'-Amino-5'-chloro-2" -_methoxyacetophenene

The following is the preparatien of a compound of -Formula VIII in
which R!' is chlore, R? is hydrogen and R’ is methoxy.

N-Methoxy-N-methyl-4-amino-s-chlo'r_o-z—niethoxybenzamide (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 :Lnto ethyl acetate. The extract was v}ashed'_'.
with brine, dried over sodium sulfate, and evaporated to leave a solid.
'Crystalllzat:.on from ethyl acetate -hexane gave 4'-amino-5'- chloro 2'-
methoxyacetophenone {15. 0 g, 75 mmol), m.p. 114-116°C..

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-._'
5-chloro-2-methoxybenzamide with _Nengethoxy-N-methyl -4-amino-S5-chloro-

~ 2,3-dimethoxybenzamide gave 4-amino-5-chloro-2,3-

di_me_thoﬁcyphenylacetophenone, x'n._pj-; 75-78°C.

This Sheet Has Been Replaced
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EXAMPLE 6
4! -Amino-§ "-chloro-2'3*- ethylenedioxyecetophenone

- The .followirig is the preparation of -a 'contpoond of Formula VI in which
R! is chloro and R? and R’ are together ethylenedioxy.

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
prec1p1tate. The'precipitate was isolated by filtration and washed with
water. Crystalllzatlon 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 6,7-dichloro-1,4- benzodioxane (10.25 g, 0.05 mol) '
aoetyl 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
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
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)
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-
2 3'-ethy1enedn.oxy 4'-n1troacetophenone (8.9 g, 0.0341 mol), m.p.
181-182°C. ' :

Step (@

A mxture of 5',6" d1chloro-2‘ 3! -ethylened:.oxy 4' -n:.troacetophenone

.(2 g, 7.63 mmol) and 10% pallad:.um on carbon (800 mg) in 17 mL of 15%

sodium hydroxide and 160 mL__o_f ethanol hydrogenated. at 57 psi for 7 hours.
The mixture was filtered a.nd 'concentrated by rotary evaporation and the

.res:l.due 'was stirred into water. Dry:mg gave 4' -am:mo--
-2 3'-ethylened:.oxyacetophenone (970 mg, 5.04 mmol), m.p. 135- -136°C.
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Step (e) .

A solution of 4'-amino-2! 3'-ethylenedloxyacetophenone (310 mg, 1.60
mmol) in 2.3 mL of pyridine under nitrogen was cooled in an ice/water bath
and 6.9 mL of acetic anhydride was added drop-wise. The mixture was _
allowed to warm to room temperature and then 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 2',3'-ethylenedioxy-4'-(methylcarbonylamino)acetophehone (289
mg, 1.23 mmol), m.p. 142-144°C.

Step (f)

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
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.
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' -ethylened:.oxy-4' - (methylcarbonylam:.no) -
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 eva;p'dfatibn and the residue was st:i.rred"int'o'.
water. The residue was: 1sola.ted by filtration and washed with water.
Drylng gave 4'-amino-5'- chloro 2' 3' -ethylened:.oxyacetophenone (95 mg,
0.41 mmol), m.p. 133- 135°c '

-i;:_xuﬁi.z 7
- 1-(4-Amino- 5 chloro- -methozyphanyl) -

3- (piperid:l.n -4- yl) propan- -l<one

The following is the pi‘epara.tion of a compound of Formula I in which
R' is chloro, R is methoxy,. R ':.s a group of Formula (b) 1n wh:.ch p 1s 0,
q is 2, and R’ is hydrogen. '

Step (a) .
4-Amino-S-chloro- z—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 diisopropylamide (16.1 g, 150 mmol) in THF
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(200 mL) and the mixture was stirred at 0°C for 15 minutes. Pyridine-4-
carboxaldehyde (8.0 g, 75 mmol) was added and the mixture was allowed to

"warm to 5°C. Aqueous ammonium chloride was added and the mixture was

extracted three times with ethyl acetate. The combined extracts were
washed with water, dried over sodium sulfate, and concentrated in vacuo to

-leave a semi-solid residue. Ethyl acetate-hexane was added and filtration

gave 1-(4-amino-5-chloro-2- methoxyphenyl) -3-hydroxy-3- (pyrld:m 4- yl)propa.n~
l1-one (12 1 g 40 mmol), m.p. 181-183°C.

- 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
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.

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 hours. The solution
was filtered, diluted with water, basified with ammom.um hydroxide, and

~extracted three t;.mes with methylene chlor:.de. 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) .

sxufnmn 8

1- (4-Amino 5- chloro 2-methoxypheny1) -
3- (piperid:ln 4-y1) 2-propan -1l-one’

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

Potass:.um hydroxide (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

4-Amino-5- chloro z-methoxyacetophenone (10 0 g, S0. 5 mmol) ' prepared as in
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 collect a yellow solid. Drying gave 1- (_4 a_m:.no 5.chloro-

2-ﬁ1ethoxypheny1)_ -3- (pyridin-4-yl) -2-propen-1-one (12_;85 g, 44.5 mmol).
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Proceeding as in Example 8, but replacing

4 -amino-5-chloro-2-methoxyacetophenone with
4-amino-5-chloro-2,3- ethylenedioxy- acetophenone gave 1l-(4-amino-5-chloro-

. 2,3-ethylenedioxyphenyl) -3- (pyridin-4-yl)propen-1i-one, m. P. 209 211°C.

) Proceeding as in Example 8, but replac:.ng
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- (pyridin-4- .
yl) -propen-l-one, m.p. "220-223°C.

EXAMPLE 9

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

. 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
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% NH,OH) gave 1- (4-amino-5-chloro-2, 3-ethylenedioxyphenyl) -
3- (pyridin-al_-yl)propan-l-'oné' (1.23.g, 3.8 mmol).

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
for approxzmately 20 hours. The mixture was filtered and the f:.lter was
washed several times with ethanol. The combined filtrates were

' concem:rated in vacuo. Pur:.f1cat:.on of the residue 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 -1l-one (0 22 g, 0. 58 mmol)

5 xxmpx.,: 10

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

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
Oq:.szandR":.spropl-yl ' ' R

1-(4 -Am:.no -5-chloro- 2-methoxyphenyl) -3- (p:.perzd:.n -4- yl)propan 1 one
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(0.2 g, 0.67 mmol), prepared as in Exémple'3 or Example 7, triethylamine
(0.2 mL), and 1-bromopropane (0.065 mlL, 0.7S_m¢ol) were dissolved in

DMF (4 mL) and the soluticn was_' stirred at room temperature for 12 hours.
The solution was partitioned between aqueous ammonium hydroxide and ethyl
acetate. The ethyl acetate layer was Separéted, washed with water and then
brine, dried over sodium sulfate, and evaporated. Purification of the
residue by silica gel chromatography (10% CH;OH-CHCL,) ga.vé 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-
ether gavé 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

_ :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.
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-

methyl-prop-1-yl)piperidin-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 - _
l1-bromopentane, gave 1-(4- -amino-5- chloro— ~methoxypheny1) -3-[1- (pent- 1 -yl)-
p:.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-bromchexane, gave 1-(4-amino-5: chloro 2-methoxypheny1) 3 [1 (hex-1- Yl) -

piperidin-4-yl]propan-1-one hydrochlor;de, m.p. 212- 213°c. )
Proceeding as in Example 10, but replac:mg 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) -
3-[1-(2- methoxy-ethyl)p:.pend:.n 4-yl] propan -1-one hydrochloride. 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) - : ' '

- 3- {1-[2- (d1methy1am1nosu1fony1)am:.noethyl]p:.per:.d:.n 4 yl}propan -1l-one

hydrochloride, m.p. 195-196°C.
 This Sheet Has Been Rep Iaced
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Proceeding as in Example 10, but replacing l-bromopropane with 2-
bromo-1- [(dimethyiaminocarbonyl)amir_lo] ethyl, gave 1-(4-amino-5-chloro-

2 -methoxy-phenyl) - - . _
3-{1-[2- (d:.methyla.mxnocarhonyl)am:.noethyl]pzper:.d:.n 4- yl}propan -1-one

‘hydrochlorlde, m.p. 167-171°C, .

Proceeding as in Example 10, but replacing 1- bromopropane with 2-
bromo-1- [ (methoxycarbonyl) amino]ethyl, gave 1- (4- -amino-5-chloro-

2- methoxyphenyl) -3-{1-[2- (methoxycarbonyl)am1noethy1]p1per1d1n -4-yl}propan-
1- -one hydrochloride, m.p. 239-240°C.

Proceeding as in Example 10, but replacing 1-bromopropane with 2-
bromo-1- [(t:r:.fluoromethylsulfonyl)a.m:.no] ethyl, gave 1-(4-amino-S-chloro--
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.

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
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. .

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.

EXAMPLE 1I

: 1- (4-Amino 5- chloro z-nethoxyphenyl)- o
- 3- {1 t2 (mthylsulfonyl) aminoathyl] p:l.peridin -4- yl}propan-l one

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 ’

_ Ethylem.m:.ne (40 mg, 0.9 mmol) wa.s d:.ssolved in toluene (S 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 nuxture.
was st:.rred for 20 minutes to form a solut:.on of '

1-[2- (methylsulphonyl)ethyl]ethy_lem.nune. -R__
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1- (4-Amino-S-chloro-2 -methoxyphenyl) -3- (piperi'din- 4-yl)propan-1-one

(240 mg, 0.8 mmol), prepared as in Example 3 or Example 7, was dissolved in '

THF (20 mL) and the solution of 1-[2- {(methylsulphonyl) ethyl] ethylenimine
was added through a filter. The mixture was heated under reflux for 1 hour
and then concentrated in vacuo. The residue was dissolved in ethyl acetate
and this solution was then washed three times with water, dried over sodium
sulfate, and evaporation. Purification by silica gel chromatography

(15% CH;OH-CHCl,) gave 1- (4-a.mino-5-chloro-2-methoxypheny1-) -3-{1-[2-
(methylsulfonyl)aminocethyl] -piperidin-4-yl}propan-1-one. Crystalliz.ation
from ethanolic hydrochloric acid gave 1- (4-amino-s-chloro-z_-methoxyphenyl) -
3-{1- [2- (methylsulfonyl) aminocethyl] -piperidin-4-yl}propan-1-one
hydrochloride, m.p. __123-126°C. '

EXAMPLE 12

1-[4 -Amlno- 5- chloro; 2-(3,5- dinet_hoﬁ: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
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- _
(methylsulfonyl) amincethyl] -p1per1d:|.n 4-yl}propan -l1-one (1.19 g, 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 ammom.um hydrox:.de)
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-

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

(methylsulfonyl)am:.noethyl] piper:.d:.n- —yl}propan l1-one (0 8 g, 2.0 mmol) .

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

: (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 a.mb:Lent temperature for 48 hours. Add:.t:onal

3,5-dimethoxybenzyl chloride (0.05 g, 0.13 mmol) was added and the mixture

et Has Been Rep|a°ed
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was stirred for 24 hours. The solvent was removed under reduced pressure
and methylene chloride and aqueous sodium bicarbonate were added to the
remaining solids and this bilayer mixture was stirred. The methylene
chloride layer was separated, washed 'tw:_.ce with water, ‘and dried over
potassium carbonate. Filtration and Cbn-centra.tion gave a crude product
1.2 9. a '

Purification by silica gel chromatcgraphy (3% CH,OH-CH,Cl,) gave
1-[4-amino-5-chloro-2- (3, 5-dimethoxybenzyloxy) phenyl] -3-{1- [2-
(methylsulfony]:),aminoethyl] -piperidin-4-yl}propan-1-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)anunoethyl] -piperidin- 4—y1}propan -l-one hydrochlorxde (0.54
g, 0.93 mmol), m.p. 123-126°C. :

-46-

"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-yl1] -propan-1l-one, and

"then correspondingly as in Example 12, Step (b), gave 1-[4-amino-S5-chloro-

2- (3,5-dimethoxybenzyloxy) phenyl] -3- [1- (but-1-y1) -

piperidin-4-yllpropan-1-one hydrochloride, m.p. 179-182°C.

Proceeding as in Example 12, Step (a), but replaeing 1-[4-amino-5-
chloro- 2-methoxypheny1] -3-{1-(2- _ .
(methylsulfonyl) aminoethyl] piperidin- 4-y1}propa.n l-one with 1-(4-amino-
5 chloro-2- methoxyphenyl) -3-1[1- (pent -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-
methoxy-phenyl] -3- {1- [2- (methylsulfonyl) amxnoethyl]p:.perxd:.n -4- yl}propan s R
.one with 1-(4-amino-5-chloro-2- methoxyphenyl) -3-[1-(2- '

. methoxyethyl)p:.pend:.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-dimethoxybenzyloxy) phenyl] - -3-(1- (2-methoxyethyl) <

piperidin-4-yllpropan-1-one hydrochlor:.de, m p. 183- 1a4°c. :
Proceeding as in Example 12, Step (a), but replac:.ng 1- [4-anuno 5-

~ chloro-2-methoxyphenyl] -3-{1-[2- -

{methylsulfonyl) aminoethyl]l piperidin- 4-y1}propan l-one w:.th 1- [4 -amino-5-

' chloro-2-methoxyphenyl] -3- {1-12- (d:.methylam.nosulfonyl) a.mino- k

ethyl] piperidin-4- yl}propan-l one, a.nd then. correspondingly as in Example
12, Step (b), gave 1-[4-amino- -5- chloro 2-(3,5- dxmethoxybenzyloxy)phenyl] -

- 3-{1-(2- (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
3,5-dimethoxybenzyl chloride with benzyl chlor:.de gave 1-(4-amino-5-
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chloro-2-benzyloxyphenyl) - :
3-{1-[2- (methylsulfonyl) aminoethyl] piperidin-4-yl}propan-1l-one
hydrochldride_, m.p. 193-194°C.

- Proceeding as in. Example 12, Step (b) but replacing
3,5-dimethoxybenzyl chloride with 3- methoxybenzyl chloride, gave 1-[4-
amino-5-chloro-2- (3 -methoxy-benzyloxy)phenyl] - '

3-{1-(2- (methylsulfonyl)am:.noethyl]p:.per:.dln -4 yl}propa.n 1-one
hydrochloride, m.p. 174-176°C.
Proceeding as in Example 12, Step (a), but replacing 1- (4-amino-5- .

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

(methylsulfonyl)am:unoethyl]p:.perxd:.n -4-yl}propan-1-one w1th

S 1- [4-am1ne_-s-chloro 2-methoxyphenyl] -5- (piperidin-1-yl)pentan-1l-ocne, and

then as in Example 12, Step (b) , but replacing 3,5-dimethoxybenzyl chloride
with iodoethane, gave 1- {4-amino- -5-chloro-2- ethoxyphenyl] -
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
then as in Example 12, Step (b), but replacing 3, S 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-
(methylsulfonyl)am:.noethyl]p:.per:.d:.n 4-y1}propan -1-one with
1-{4- am:.no -5- -chloro- 2—methoxypheny1] -5- (piperidin-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

" hydrochloride, m.p. 218-233°C.

35 _'

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-
S-chloro- 2-methoxypheny1) ~5-(4- am:.noca.rbonylp:.per:.d:.n -1-y¥1) -pentan 1- -one,
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- ammocarbonylp:.per:.d:.n -1- yl) - .
pentan-1- -one hydrochlor:.de m. p 204- 205°C. :

'T his Sheet Has Been Rep Iaced
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'EXAMPLE 13

_ 1- (4-Amino-5-chloro-2 -metho_:typhenyl) -
3-{1- {3~ (4-methoxyphenyl) prop-1-yllpiperidin-4-yl}propan-1-one

.The follow:.ng is the preparat:.on 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-methoxypheny1)prop 1-
vl. ) ;

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 -
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] -

j pyridinyl-4-yl}propan-1-one hydroiodide (1.82 g, 3.28 mmol).

Step (b)

A solution of (4-amino-5- chloro 2- methoxyphenyl) - } :
3-{1-{3- (4-methoxyphenyl) -prop-1- yl]pyr:l.dlnyl -4-yl}propan-1-one hydro:.odlde
{1.82 mg, 3.28 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. 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

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. '

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 [3- (3,5-dimethoxyphenyl) prop-1-

yllpiperidin-4- yl}propan-l one hydrochlor:.de, m.p. 160- 163°c.
"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- dlmethoxyphe_nyl)prop -1-

Thls Sheet Has Been Rer
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Proceeding as in Exampie 13, Step (a), but replacing 3-(4-
methoxyphenyl) -1-iodopropane with 3-(3,4- ethylened:.oxyphenyl) -
1-iodopropane, and then correspond:.ngly as in Example 13, step (b), gave 1-
(4 -amino-5-chloro-2-methoxy- phenyl} -3-{1-[3-(3,4- ethylened:.oxyphenyl)prop-
1-yllpiperidin-4-yl}propan-1-one. hydrochlor:.de, m.p. 168-170°C. -

Proceed:Lng as in Example 13, .Step (a), but replacing 3-(4-
methoxyphenyl) -1-iodopropane with 3-(3,4- methylened:.oxyphenyl) -
1-iodopropane, and then correspondingly as in Example 13, Step (b}, gave 1-

27780-FF
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(4-amino-5-chloro-2-methoxy-phenyl) -3-{1-[3-(3,4- methylenedioxyphenyl) prop-
1-yllpiperidin-4-yl}propan-1-one hydrochloride, m.p. 200-202°C.

Proceeding as in Example 13, Step (a), but replacing 3-(4- )
methoxyphenyl) -1- iddoprop'ane ‘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 '-yi}propan-_l -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-§-
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-
ethylenedioxyphenyl) -3-{1- [3- (4 -methoxyphenyl) prop-1-

yllpiperidin-4 -irl }prope.n- 1-one hydrochloride, m.p. 188-189°C.

- zxmt.z 14

1-(4- Anino -5- ch].oro 2- methoxyphenyl) -
S‘piperidin l-ylpentan-l one
The following is the pre'paration of a compound' of Formula I in which .
R!' is chloro, R? is hydrogen, R is methoxy and R* ig a group of Formula (a),"
in which p is 0, nis 4 and R a.nd R‘ together are p:.perd:.n- -yl

Step (a)

. 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
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
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:.mately 2 L of ethyl acetate. The organic layer was separa.ted and
washed sequentla.lly with 2 L of water and 2 L of 1: 1 water/sa.turated sod:.um
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chloride solution and saturated sodium chloride solution. All aqueous _
layers were combined and extra.cted with ethyl acetate. All organic layers
were combined, dried over sodium sulfate, f:.ltered and concentrated. The
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).

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)’ :|.n 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 approx:.mately ‘12 hours and 5 L of water was added. The mixture
was stirred at 25 to 30°C for 1 hour giving a prec:.pxtate and the
precipitate was isolated by filtration. The precipitate was wa.shed with ¢
L of water and dried under suction for 1 hour.

The precipitate was dissolved in approximately 2 L of ethj(_i 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
filtration and washed with 1 L of cold 1:1 water/_etnyl acetate and then 1 L -
of ethyl acetate. . The precipitate was dried in a vacuimt 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. —

The dry prec:.p:.tate m digsolved in approximately 9 L of. bo:.l:.ng
methanocl. The solution was___f:.ltered and then distilled under vacuum to a”
volume of approximately 4 L. ~ Reagent alcchol was added and the mixture was

- distilled under atm‘ospheric pressure to a boiling point of between 72 and

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

between 55 and 60°C under a n:.trogen gas bleed for a.pprox:.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 piperidine with 4-methyl-
piperidine gave 1- (4-amino-5-chloro-2-methoxyphenyl) -5- (4 -methylpiperidin-
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1-yl-pentan41-one hydrochloride,-m.p. 197-198°C.
EXAMPLE 15

1-(4-Amin6‘5-chloro-2-methoxypheny1)-
5-piperidin-l-ylpentan-l-pne .

The following is the pieparation 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-1-yi)valeric acid hydrochloride (6.6 g,
30 mmol) in 100 mlL of THF was cooled in an ice bath and 100‘mL'tf 1N
lithium bls(trlmethylsxlyl)amlde in THF was added. The ice bath was
removed and the resu1t1ng 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 chlorotrlmethylsllane (2.5 mL, 20 mmol) in 25 mL of THF was
cooled in an ice bath and 20 mL of 1N lithium b1s(tr1methylsxly1)am1de in

' THF was added. The solution containing the 5- p1perd1n_1 ylvaleric acid and

1N lithium bis (trimethylsilyl)amide was cooled in an ice bath and the
mixture containing the methyl 2-methoxy-4 -amino-5-chlorobenzoate was added
over § minutes. The reaction mixture was removed from the ice bath and

stirred at S50 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 50 to 55°C under a gentle stream of nltrogen and then 120 mL

of ethyl acetate was added. The mixture was stirred in an 1ce bath for 1
hour giving a preczpztate. The precipitate was isolated by letratlon and
washed with ethyl acetate. The precipitate was stirred in approxlmately 40
mL of boiling zsopropanol for 30 minutes and then ‘for .1 hour in an ice

bath. The precipitate was isolated by filtration and washed w1th

1sopropanol. Drying 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- methoxyphenyl)-'
S-piperidin-1- ylpentan-l one hydrochlorlde (2 9qg, 8 mmol)

EXAMPLE 16

| The follow;ng are representatlve pharmaceut1ca1 formulatzons'
contaznxng a'compound of Formula I. :

ORAL FORMULATION

f“_d—f—;___ﬂ______—;_‘j
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" i



10

15

20

25

. 30

- 35

40

27780-FF

A representative solution for oral administration céntains:

Compound of Formula I
Citric Acid Monohydrate
Sodium Hydroxide
Flavoring

Water

100-1000 mg
105 mg
18 mg

g.s. .o 100 mL

INTRAVENOUS FORMULATION

A representative solution for intravenous administration contains:

Compound of Formula I
Dextrose Monohydrate
Citric Acid Monohydrate

'10-100 mg

g.s to make isotonic
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 campound of Fcrmula I may contain_:-

Compound of Formula I o ! %

Microcrystalline cellulose - 73 ¥

Stearic Acid . 25 &

‘Colloidal Silica S R B RO
. EXAMPLE 17

| THORACIC ESOPHAGUS 5-HT, nz'cgp'rpnf ASSA_Y :

‘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.

Thorac:.c esophagi are’ :.solated from male, Sprague Dawley rats and
placed :Ln 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.

constantly aerated with a 95% O, and 5% CO, gas m:.xture.

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
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or near maximal relaxation is achieved. The 5-HT produces a

concentration-dependent, 5-HT, receptor med:.ated relaxation of the

'muscular:.s mucosae tissue.

The tissue is exposed to dru§ free Tyrode's solution for 30 minutes
and then again contracted with carbachol. The tissue is then exposed to

‘test compound. If the test compound does not itself elicit relaxation of

the esophageal muscularis mucosae, the tissue is exposed to 5-HT in the
presence of the test compound. Compounds which intrinsically produce
relaxation are characterized as S5-HT,; receptor agonisi;é. .Compounds which

_ inhibit the relaxation responses to 5-HT are characterized as S-HT,

receptor antagonists.

Proceeding as in Example 17, the following results were obtained for
the compounds of this invention:

Compound Affinity Constant {(-1oq)

A : 7.4 -

B 7.5

c 8.4

D - 'g.2

E 8.8

F 10.6
A: 1-(4-amino-5 -'chlo::o- 2 -methoxyphenyl) - 5 - (piperidinyl-1-
" yl)pentan-l-one hydrochlorlde

B: 1-(4-amino-5- chloro 2 -methoxyphenyl) -5- (4 -methylplper:.dlnyl -1-

. yl)pentan-1-one hydrochlonde L 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 ' . -

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 :
. hydrochlonde - : : '

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-yl] p:.perd:.n 4-y1}propan -1-one hydrochlor:.de

Has Been Replaced
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EXAMPLE 18

PROKINETIC ASSAY

The following describes an in vivo method of determining prokinetic
activity by measuring the extent the drug affects the rate of gastric
emptying of test meal in rats. The method is that described 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 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
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 zngredlent is added slowly and mixed thoroughly

resulting in approxlmately 325 mL of a dark gray to black, homogenous_
'paste. The meal is then refrigerated overnlght 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 Each rat receives either vehicle, test compound or
the reference standard metoclopramlde by intraperitcneal injection. At 0. 5

"hours post 1n3ect10n 3.0 mL of test meal is orally administered to each rat

with a 5.0 mL disposable syringe: Five test meal samples are we;ghed on an
analytzcal balance and these we1ghts are averaged to find a mean test meal
weight. At 1.5 hours post 1n3ect1on each rat is sacrificed by carbon
dioxide asphyxiation and the stomach is removed by opening 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

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
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. . :
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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Dunnett's t-test (Statistical Association Journal, December 1955,
1096-112)..

Proceeding as in Example 18, compounds of this invention were

" determined to possess prokinetic activity.

EXAMPLE 19
ANXIOLYTIC BEHAVIOR ASSAY

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
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’
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 S_cm opening through

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 m:Lce within the test chambers.

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 monitored for 10
minutes. ' o .

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 -

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

activity, increased or unaltered locomotor act:.v:Lty (number of gr:.d llnes

'crossed) and decreased time. spent in the dark compartment. .

.F———~;_____;_;—;_____;_;;ﬁf:..
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"EXAMPLE 20

WITHDRAWAL ANXIETY ASSAY

The follow1ng describes an in vivo procedure for determznlng
amelioration of the symptoms caused by w1thdrawa1 from addictive substances

" by measuring the extent the drug affects the anxiety that occurs in mice

afte_r 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 beg1n at least 7 days after arrival on site.
~ Levels of anxiety are determined by the two- compartment exploratory

model of Crawley and Goodwin (see Example 19). Anxiolysis is seen’ as a

general increase in exploratory acti#ity in the lighted area. An increase
1n exploratory act1v1ty 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), 1ncreased or unaltered locomotor actzvxty (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), -
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

.1n the llghted area is determlned 8, 24 and 48 hours thereafter. Vehxcle

or test compounds are administered ‘during the withdrawal phase by
1ntraper1toneal injection. Responses are represented as inhibition of the
decrease in anxiolytic behavior after the ethanol, cocaine or’ nlcotlne
treatment is ceased. . : ' o ' '

EXAMPLE 21
: coem_nvz. gmcmm' ASSAY

_ The follow:Lng descrlbes a. model to determ:.ne the cogn:.t:.ve enhanclng
act1v1ty by measuring the extent the ‘test compound could allev1ate the
cognitive def1c1t lnduced by atroplne (30 mg/kg, i.p.) usxng the Mbrrxs
Water Maze. o - :

Sprague Dawley rats (240 260 .g) were kept in the laboratory the ‘night
prlor to testing, and remaxned there throughout the experxment. The Mozrris
Water Maze consists of a circular pool made from black plexiglass (122 cm _
diameter, .46 cm in height, with a 15 cm rim), filled with opaque water to a
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height "of 35 em. A hidden platform consisting of black plexiglass was
placed 1-2 cm below the surface of the water. The pool was divided into
four quadrants, arbitrarily corresponding to north, south, east and west.
The platform was located in the south quadrant, about 24 cm from the side.
Objects of high contrast were placed about the room to serve as spatial
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 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
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 studxes were designed to determine whether the test drug could

allev1ate_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
determined to possess cognltlon enhanclng propertles. For example, 1-
(4-amino-5-chloro-2- methoxyphenyl) -5- (p1per1d1ny1 l1-yl)pentan-1- -one
hydrochlor:de ‘and 1-(4- amlno 5- chloro 2~methoxyphenyl) ~5-(4-"

'methylpxperzdlnyl -1- yl)pentan 1-one hydrochlorxde

were effectlve after i.p. admxnxstratxon (10ng/Kg -1 mg/Kg) in thls study.
'EXAMPLE 22.”f
TOXICITY

Rats were administeredforal'doses Af 5, 15 and 56 mg/Kg/daf'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.

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 1nwentlon.-_All
such modifications are intended to be within the scope of the claims

" appended hereto.
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1. A compound of Formula I:

in which -

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, hydroxy, (C,i)alkyl,

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

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) '

(?), ' S («f),

S [} S - S 2

N () e )
/(_c“z)_" '.?l:ll,.). .

_in which

n is 3, 4 or 5;
pis 0 oxr 1;

qis 1 or 2;

R® and RS are each (Cu) a.lkyl or together form - (CHQ). ' -(CHg)s P

- (CH,) ,0 (CH,), or CHR'CH,CR’R“CI-IR“CH,- in which R® and Ri‘ 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, (Cg)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,
{C2) 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“ -NRYC (O) R, - -NR"C (0) ORY,

) -'-’so,un"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 § *
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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
pharmaceuticaliy acceptable.salts, indi%ridual isomers, and mixtures of .

-59-

isomers thereof.

2. The compound of Cla:Lm 1 which has the following formula
(Formula I(a)):

|/(°),
Ton,Te RS

.
1(a)

in which

nis 3, 4 or 5;

p is 0 or 1-'

R!' is halo;

R® is (C.,)alkyloxy; and

R® and R® are each (C_jalkyl or together form - (CH,),-.,. -(CH,); .

- (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,
(C,s) alkyl, ((‘«) alkenyl or (C.) alkyloxy, and R‘° is hydrogen,' (C,g)alkyl or
{Css) alkenyl or phenyl thienyl, pyrrolyl or furyl (opt:.onally substituted

_ _w1th one to two. subst:.tuents :Lndependently selected from (CH) alkyl
(Cy) alkyloxy ‘trifluoromethyl and ‘halo) or -(CH,)/ R" :|.n wh:l.ch x is 0, 1, 2

or 3 and R? is hydroxy, (C.)alkyloxy, -C(O)NRVRY, -mz”c (O)R™, -NRPC(O)ORY,
-so,mz"n“ -NR"SO,R“ -m"so,m“n" or. -NR"C(0) NRYR in wh:.ch R" R“ and R"

-are :mdependently hydrogen, (Cre) alkyl or tr:.fluoromethyl and the

pharmaceutically acceptable salts, 1nd1v:.dua1 J.somers, and m:.xtures of

' isomexrs thereof

3. The compound of c1a:un 2 in wh:.ch p is 0 and R’ and RS together

form cm'cmcn’n“’crm“cx,-

4. | 'The'-_- compound'of -C_ia:iim 3 in which n is 4

S.. The compound of Cla:l.m 4 in which R' is chloro, _ R’ is methoxy a.nd S
each R%, R’ and R“ is hydrogen. : e

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
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"pharmaceutically acceptable salts thereof.

7.  The compound of Claim 6 which is 1- (4-amino-5-chloro-
2 -methoxyphenyl) -5- (piperidinyl-1-yl)pentan-1-one hydrochloride.

8. The compound of Claim 5 in which R“’ is methyl, namely 1-

(4 -amino-5-chloro-2-methoxyphenyl) -5- (4- methylp:.per:.d:myl -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 Cla:.m 1 whmch has tlie following formula
(Formula I(b)):

(?),
. . 7
N o
RY

ey,
HoN RS

in which _'

p is 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 wh:.ch z is 2 or 3 and R%'is hydroxy, (Cra) alkyloxy, |
-C(O)NRVR™, -NR"C(O)RY, -NR"C(0) on“ -so,m"n" -NRPSO,RY, " - m"so,m“n" or
-NRYC(O)NRMRY in which R®, R" and RY 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 compound of c1aim'1o in which q is 2.

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

and R is- methoxy

1|s Sheet Has Been Repl
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13.  The compound of Claim 12 in which p is. 0 and R’ is n-bﬁty_l,
namely 1-'(4.-amino-5-chloro-z-methoxyphenyl) -3- [1- (n-butyl)piperdin-4-

'yllpropan-l-one and the pharmaceutically acceptable salts thereof.

14. The compou_rld of Claim 13 which is 1- (4-amino-5-chloro-2-

" methoxy-phenyl) - 3-[1- {n-butyl)piperdin-4-yl]lpropan-1-one hydrochloride.

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-
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-5-chloro-

. 2-methoxy-phenyl) -3-{2- [ (methylsulfonyl) am:Lno] ethyl}p:.perd:.n 4-yllpropan-1-

one hydrochlor:.de . ’ .

i7. The compound of Claim 12 in which p is 0 and ®' is
3-(3,4- dimethoxyphenyl)prop -1-yl, namely 1-(4- amino-s-chloro-z-'

methoxyphenyl) -3- {1-[3-(3,4- dzmethoxyphenyl)prop -1-yllpiperdin-4- yl}propa.n-

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.

19. The compound of Cla:.m 11 in which. Rl :.s chloro and R 'and R .
together are ethylened:.oxy ’ - : .

20.  The compound of Claim 19 in which p is 0 and R7 is .
3-(4 -methoxyphenyl)prop 1-y1 ‘namely 1- (a- -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 . S

21. The compound of c1a:.m 20 wh:Lch is 3 (4-methoxypheny1)prop -1-yl, -
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

' '22.' The compound of Cla:uu 1 wh:Lch has the follow:.ng formula.
(Formula I(c)):

/ .

"l Wil
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in which

R’ is (C.,)alkylphenyloxy
(wherein the phenyl is
optionally substituted with one to three substituents independently
selected from halo, hydroxy, (CfH)alkyl (Ci4) alkyloxy, nitro, amino,
aminocarbonyl, (C,,) alkylam:l.no, d1 (CH) alkylamino, (C,.,)alkanocylamino and

3,4-methylenedioxy) ; and
R* is a group of Formula (a) or (b):

_ (?),, . “f”
s s o 7 '
R\'I‘/R C(e) or O/l (b)
/(C“z,u ) L Tc“;). .
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) -,

- (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 t is 1, 2 or 3, R’ 15 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,

(C,4) alkyloxy, trifluoromethyl and halo) or - (CH;) R? in which x is 0, 1, 2
-or 3 and R® ig hydroxy, (C.J) alkyl,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
phenyl is optionally subst:Ltuted 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 acceptable salts, individual 1.somers, and mixtures of
isomers thereof. : : o

23. A compound of. Cla:.m 22 'in which R’ is opt:.onally subst:.tuted
phenyl(cu) alkyloxy and R' is a group of Formula (a). ‘
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24. A compound of Claim 23 in which R’ and R’ together form
. -CHR*CH,CR°R'CHR!CH,- . ' .
25. A compound of Claim 24 in which n is 4. _

26.. A compound of Claim 22 in which R® is optionally substltuted
phenyl (C,,) alkyloxy and R* is a group of Formula (b).

27. A compound of Claim 26 in which g is 2.

28. A pharmaceutical composition compriging a therapeutlcally
effective amount of a compound of Claims 1-27.

28. 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 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
CNS disorder, a gastrointestinal disorder, a cardiovascular disorder, and a

urinary tract disorder.

31. A prbcess for the preparation of a com:.iound of Formula I:

. in which

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, hydroxyv (Ci) _alkyl,

' (CH) alkyloxy, nitro, amino, am:.nocarbonyl (Cia) a.lkylam:.no,

di (C.4) alkylamino, (C.,) alkanoylam:.no and 3,4- methylenedxoxy) ‘or R? and r
together are methylened:.oxy or ethylened:.oxy and
R* is a group of Formula (a) or (b) :

"sﬁi‘ﬁ | ﬁiilﬁei'ilfeﬁl
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. ] ] : o 7
R\I/R (a) or P l/" (b)
/(cu,). ' '?cu,),

in which
n is 3, 4 or 5;

P is 0 oxr'1;
- q 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
(C;4) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted
with one to two substituents independently selected from (Cre) 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)NRURY, -NR'C(O)RY, -NRPC(0)ORM,
-SO,NRFRM, -NRPSO,R", -NRUSONR“RY or -NRPC(O)NRMRY in which R®, R™ and RY -
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 definéd above; and the -
pharmaceutically acceptable sa.lts, 1nd1v1dual Asomers, and mixtures of
isomers thereof, which process compr:.ses. .

(A7) reactxng, in the presence of a strong base, a compound of Formula II

' or the 'protect'.ed de'rivative théredf :.n wluch R' is" as def:.ned in the

preamble of this cla:Lm, with a compound of Formula. III1:

X __(6¢l|,)¢ﬂ.,'

Hll\l\l Tl

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

heet Has Been-R
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acidifying; decarboxylating; and when necessary removing any protective
groups; Or ’ _ '

(B) for the preparation of a ccmpohnd of Formula I in which R? is
hydrogen and R* is a group of Formula (a), reacting, in the presence of a
Lewis acid, a compound of Formula V:’

P
"
|
By

0CHg

in which P is a protective group and R!' is halo, with a compound of
Formula VI: ' '

0
./U\ <"
R'& (en,d,

vi

"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; rea(':tihg. with a compound the formula
HNR’R®, or the N-oxide theréof, in which RS and R® are as defined above; and
"deprotecting; or ) L ) ' :

(C)  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: o : ' ' '

v

in which R', R’ and R® are as 'déf_:i.n:'e:_d'.-i'g the preamble gf'_'this"-élaim; with a.

" compound of Formula IX:
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in which R’ is as defined in ¢

the preamble of this claim; }—@—'—g’
dehydrating; and then H '
hydrogenating; or B § ¢

(D) for the preparat:.on

of a compound of Formula I in which R! is a group of Formula (a), treating
a compound of Formula XI:

Br. .CI
c“z)n

X

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: '

'u(ocu,jéu,

in which each P is a protective. group and R', R’ and B’ are as defin.ed' 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 ' .

(E)" for the preparatzon of a conpound of Formula I in wh:.ch R‘ is a. group _
of Formula (a), reacting, in the presence of a strong base, a cmtpomd ‘of

.Formula. Ix(a):

o .
_ 4
o nur®r®
RO (CHp), -
C11(s) -
in which R® and R is as defined in the preamble of this 'cla.i:h_; with a
compound of Formula XIII: ' : '
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in which each P is a protective gronp and R!, R? and R’ .are as defined in .
the preamble of this claim; 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 leaving group and R? is (C;g)alkyl, (Cyg)alkenyl, phenyl (CH) alkyl
{wherein the phenyl is optionally substituted with one to three
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) opt:.onally alkylating a compound of Formula I in wh:.ch R' is a group
of Formula (b) and R is hydrogen w:l.th a compound of the formula X-R* in

which X is aza.cycloprop-.-l-yl and R* is -C(O)RY, -SO,RY, -SONR“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", -cmcmmsozn“ . -cn,crgmso,m“n“ or cnzcnguncom“R" ; -or
(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

'_ RZ is (Cyy) alkyl or phenyl (C,..) alkyl (where:l.n the phenyl is optionally.
' subst:.tuted w:.t:h one to three subst:ituents 1ndependently selected from

halo, hydroxy, (C.) alkyl, (Cr) alkyloxy nitro, amino, am:.nocarbonyl

(C,4) alkylamino, di (C1.4) alkylam:.no,_ (C) alkanoylamino and

3, 4-methy1ened1oxy) ‘to g:.ve a compound of Formula I 1n 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 cla.xm) ; or -

(I) - optionally ox:.d:.z:l.ng a compound of Formula I in wh:.cn p is 0 to g:.ve -
a compound of Formula I in whlch p is 1, or : ' . 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

(K) optlonally react:.ng the corresponding non- salt form of a compound of

- Formula I with a pharmaceut:.cally acceptable :Lnorgam.c or orga.n:.c ac1d or
"~ base to give a pha.rmaceut:.cally acceptable salt, or B '

(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
respectively, to give the free acid or free base. \
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