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NOVEL 1-PHENYLALICANONE 5 ·HT4 RECEPTOR. L:CGAHD/ 

BACKGROUND OF THE INVENTION 

Field of the. Invention: 

~£," If ~r;-r 

I Pt'5 ~ 
. ~P!1 

This invention relates to novel i-phenylalkan-1-one 5-HT4 receptor. 

ligands and the ~ethods of using and preparing such ligands. 

Description of the Field: 
Serotooin, a neurotransmitter with mixed· and complex pharmacological 

characteristics, was first discovered in 1948 and subsequently has been the 
subject of substantial research. Serotonin, also referred.to as 

20 · 5-hydroxytryptamine (5-HT), acts both centrally and peripherally on . . 

discrete 5-HT receptors~ The 5~HT receptor is presently delineated into 
:four major subclassifications - 5-HT1, 5-,HT2 , 5-HT, and 5-HT4 receptors -
each of which may also be.heterogeneous. 

The 5-HT4 receptor has been identified in a wide variety of tissue 

25 and species. For example, 5-HT4 receptors have been identified in the 

central nerv0us system (e.g., autoradiographic studies show high specific 
binding of hi.gh affinity 5-HT4 receptor ligands in olfactocy tubercles, 

stratum, substantia nigra, and superior -colliculus and.dorsal, medial and 
. . 

ventral hippocampus). Thus, the 5-HT4 receptor is thought to be involved 

30 in ar~as of' the central nervous system affecting ama.ety, depression, 
cogri.ition, depez:i,~ncy, schizophreniai appetite, etc., and drugs which 
interact with 5-HT4 receptors (i.e., 5-H'1'4 receptor iigands) have diverse .. 

~herapeu~~c applications for central nervous sy~tem (<;NS) disorders. 
5-HT4 Receptors are also found in the intestinal tracts of a wide 

35 variety of animal_ species, including man, ~<1 are fat.ind to modulate 
gastroint1!98tina;i. motility (see Prokin~ti_c Agents: A Key in the Future of 
Gastroenterology. Reynolds R.C. Ga.stroenterology Clinidsof North America 
~989, ·1~. 437-457). -

In _addition, 5-HT, receptors modulate smooth muscle tone of the 

40 urinary bladder (e.g., see Corsi, M.; Pietra, C.; Toson, G.; Trist, D.; 

Tuccitto, G._; Artibani., w •. Br. J. Pha.nnacol. 1991, ~04, "119-725) and a,lso 
mediate s:..HT induced positive c:hronotropy in right atrial tissue (e.g., see 
Kaumann, A.; Sanders, L.; Brown, A.; Murray~ x.; Brown, M.; Brown,. M. 

45 

Naunyn:..scbmiedeberg 1 s. -1991, l44, J.50-159). 
Th~ disclosures of these and other documents referred to throughout 

this application (e.g., in the.Pharmacology secti0n of the Detailed 
_Description of the Invention) are incorporated herein l:>y reference • 

. . . ~ 
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SUMMARY OF THE INVENTION 

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

5 

10 

in which. 

15 R1 is halo; 

R2 is hydrogen or (C1"') alkyloxy and R3 is CC1"') alkyloxy .or phenyl CC1"') alkyloxy 

(wherein·the phenyl is optionally substituted with one to three· 

substituents in~ependently selected from halo, hydroxy, cc1 .. >alkyl, 

(c1 .. > alkyloxy, nitro, amino, aminocarbonyl, cc1 .. > alkylamino, 

20. di (c, .. > alkylamino, (C1~) alkanoyl,amino and 3, 4-methylenedioxy) or R2 and R3 

together are methylenedioxy or ethylenedioxy; and 

R4 is a group of Formula (a) · or (b) 

25 
(b) 

30 in which 

n is 3, 4 or 5; 

p is o or 1; 
q is 1 or 2; 

Rs and R11 are each cc, .. > alkyl or together foxm - <CHil•-, - (CHz) ,- , 

35 - CCHzhO{CHz) 2 - or -CHR.'c:HiCR'R.10CHR.11Cllz- in which R8 and ~u are each hydrogen 

or together are - (Cffi),- in which .t is 1i< 2 or 3, R9 is hydrogen, hydroxy, 

(C1.g) alkyl, (C,..) alkenyl or CC1_.) alkyloxy and R10. is hydrogen, (C,_.) alkyl or 

(C,..)alkenyl.or phenyl, t~ieny;L, PY"rrolyl or furyi (optionally.~ubstittited 
with 0ne to· two substituents independently selected from. (C,_.) alkyl, . . . . . . 

4 o ( c1 .. > alkyloxy, tri:f 1 uoromethyl and halo) ·or · - ( Cffi) Jt12 in which x is o, 1, 2 

or 3 arid R12 is hydroxy, (C1 .. )alkyloxyi "'.'C(O)NR13R14 , -NR.13CCO}R14 , -NR13C(O)OR14
; 

-SOiNR13R14 , -NR.13SOzR14 , -NR13SOzNR,14R15 . or "'.'NR.1'c (0) NR14R1s in which R13 , R14 and R15 

are independently hydrogen, (C1~)alkyl, trifluoromethyl or acyl; and . . . 
R7 is hydrogen, (C1.-) alkyl or {Cu> alkenyl or phenyl cc1 .. > alkyl (wherein the 
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phenyl is optionally substituted with one to three substituents 
independently selected from (C1-4) alkyloxy, methylenedioxy, ethylenedioxy or 

halo) or - {CR.z) .R12 in which z is 2 or 3 and R12 is as defined above; and the 

pharmaceutically acceptable sal_ts, individual isomers, and mixtures of 
5 isomers thereof. 

A second aspect of this invention is a pharmaceutical composition 
c0mprising a .therapeutically ~ffective amount of a compound of Formula I, 
or of an individual isomer, a mixture of isomers, or the_ pharmaceutically 
acceptable salt or salts thereof, in cOmbination with ~e or ~ore 

10 pharmaceutically acceptable excipients. 
A third aspect of this invention is a method for treating a· condition 

capable of amelioration by drug interaction with 5-HT4 receptors in ari . 
animal in need thereof, .which method comprises administering to such animal 
a therapeutically effec_ti ve amount of ·a compound of Formula I, or of ·an 

15 individual isomer, mixture of isomers, or the pharmaceutically acceptable 
salt or salts thereof. 

20 

,· 

A fifth aspect of this invention is the processes for preparing 
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 

5 specification and claims have the meanings given below: 
"Alkyl" means ~ straight or branched !"aturated hydrocarbon radical 

having from one to the number of carbon atoms designated (e.g., (C1~)alkyl 
includes the radicals methyl, ethyl, prop-1-yl, prop-2-yl, but-1-yl, but-2-
yl, 2-metbylpropyl and 2-methylprop-2-yl). 

10 · . 11Alkenyl n means a straight or branched unsaturated hydrocarbon 

15 

radical having from 3 to the number of carbon atoms designated and in which 
the carbon atom with the free valence is saturated (e.g., (C'"')alkenyl 
inc~udes the radicals 2-propenyl, 2-butenyl, 3-butenyl,. l-methyl-2-propenyl 
and 2-methyl-2-propenyl). 

"Alkyloxy" means the radical -OR wherein R is alkyl having from one 
to the number of carbon. atoms designated (e;g., (C1~)alkyloxy includes t~e 
radicals methoxy, ethoxy, prop-1-yloxy, prop-2-yloxy, but-1-yloxy, but-2-

. . . . . . 

yloxy, 2-methylprop-1-yloxy and 2-methylprop-2-yloxy) . 
11Alkanoyl_"_ means the radical' alkylcarbol'iyl having from one to the 

number of carbon at;oms designated Ce. g. , (C1~) alkanoyl includes the 
radicals methanoyl, ethanoyl, propanoyl~ butanoYl and 2-~thylpropanoyl). 

"Alkanoic acid or acid halide" means a straight satui:-ated carboxylic 
aci<f or·acid halide having 2 to 6 carbon atoms {e.g., acetic acid, 
propionic acid, butyiic acid, valeric.acid, hexanoic acid, acetyl chloride, 

25 propionyl chloride, etc.) and may refer to the subst~tuted derivatives 
thereof. 

· "Alkanone or alkan~l-one" means a s~stituted straight sa~urated 
1-k~tone having from two to the n~er of carbon atoms desigriated. 
(e.g., <<:=u>alkan-1-one inclddes substituted ethan-1-one, propan-l~one, 

30 butan-1-one, pentan-1-one, and hexan-1-one). 
"Aryl" means _an ()rganic radical derived from an aromatic hydrocarbon 

arid includes monocyclic or·condensed carbocyclic aromatic groups b,aving 
from 6 to 20.ca;,;.~ atoms (e.g., phenyl~ naphthyl and t~e like)~ 

"Halo" means fluoro, Chloro, bromo or iodo. 
35 "Leaving group" has the meaning c;:onventionally_associated with it in 

synt_hetic organic chemistry, i.e., an atom or group displac.eable under 
alkyiating conditions,·an(.i_includes halo.and alkane- or arenesulfonyloxy; 
such.as mesyloxy,· ethanesulfonyloxy, benzenesulfonyloxy and tosyloxy, and 
· alkanesulf~ylamino, ·alkcinecarbonylami:nO, aminosufonylamino, 

40 aminocarbonylamino,· and the_ lil_t~. 

"Prot:ective group" has the me~i.ng conventionally associated with it 
i~ synthetic organic chemistry, i.e., a group which selectively blocks one 
rea:ctive site in a multifunctiOnal compound such that a chemical reaction 
can be carried out selectively at another unprotected reactiye site . . _______ _ 

This Sheet Has Been r= 

: 11111111111111111
111 
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11 Deprqtection11 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 protecti~g 

5 groups include acetyl and tert-butoxycarbonyl, which may be readily removed 
by acid hydrolysis. · 

10 

"Animal" includes humans, non-human mammals, e.g., dogs, cats, 
rabbits_, cattle, horses, sheep, goats, swine, and ~er, and non-mammals, 
e.g., birds and the like. 

"Disease" specifically includes any Ullhealthy condition of an anima~ 
or part thereof and includes ~·unhealthy condition which may be caused by~ 
or incident to, medical or veterinary therapy. applied to that animal, 
i.e., the "side effects" of such therapy. 

"Optional" or "optionally" means that the subsequently described 
15 event or circumstance may or may not occur, and that· the description· 

includes instances where the event or circumstance occurs and instances in 
which it does not. F!=>r example, "optiC>nally substituted with one to two 
stibstituents" means that the substituents may or may not be present in 
order for the compound described to fall within the invention, and the 

20 invention includes those compounds wherein one to two substituents are 
present and those comj;,ounds in whi.ch no substituents are· present. 

"Pharmaceutically acceptable" means that which·~s useful in preparing 
a pharmaceutical composition that is generally ~afe, non-toxic aiid neither 
biologically nor othe~ise undesirable and includes that which is · 

25 acceptable for vete.rinary use as well as human pharmaceutical use. 
"Pharmaceutically acceptable·· salts" means salts which are 

pharmaceutically acceptable, as.defined·a.b~ve, and which possess the 
desired pharmacological activity. Such salts· include acid addition salts. 
formed with inorganic acids such as hydrochloric acid, hydrobromic acid, 

30 su1furi·c· acid, nitric acid, phosphoric "aci~, and the "like;" or with organic 
acids such as ace.tic acid, prop ionic acid, . hexanoic acid, . heptanoic acid, . 
cyclopentanepropionic acid, glycolic acid, pyruvic acid,· l~ctic aCid, 
malonic acid, suc~inic acid, malic acid~ malei~ acid, fulllaric.ac:i.d, 
tartaric acid, citric acid, benzoic acid,. o- (4-hydrox:Yben.zoyl)benzoic acid, 

35 cinnamic a·cid, mandelic acid, methanesulfonic acid, ethanesulfonic acid, 
1,2,~ethanedisulfonic acid, 2-hydroxyethanesulfonic acid, benzenesulfonic 
acid"p-chlorobenzenesulfonic acid,," 2-naphthalenesulfonic acid, 
p-toluenesulfonic acid, camphorstilfonic acid, 
4-methylbicyclo [2 .2 .2) oct-2-ene~·i-earboxylic acid, glticoheptonic acid, 

40 4,4' -methylenebis.(3-hydr0xy;.2-ene-1-carboxylic acid), 3-pl;leiiylpropionic 
acid, trimet~ylacetic acid, tertiary butylacetic acid, lauryl sulfuric 
aci"d, gluconic acid, glutamic acid, hydroxynaphthoic acid; · salicylic acid,. 
S-tearic acid, . muconic acid, and the· like. 

Pharmaceutically acceptable s~lts also include base addition salts 
45· which may be formed when acidic protons present are capable of reacting 
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with inorgani~ 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, tr<?111ethamine, N-methylglucamine and the 

5 like. · 

. "Therapeutically effective amount" means that amount which, when 

administered to an animal f9r treating a disease, is sufficient to effect 

such treatment for the disease. 

"Treating" or "treatment" of a disease includes: 

l.O (l.) preventing the disease fr0m occurring in an animal which 11.)ay be 

predisposed 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., ~sing regression of the disease. 

15 The compounds of Formula I are named in accordance with acceptable 

20 

25 

·nomenclature rules generally consistent with ~Chemical Abstracts".· For 

example; the compound of Formula I in which R1 is chloro, R3 is methoxy and 

R4 is a group of Formula (a) , in which n is 4, p is O, and R5 and R6 are 

each methyl 

. . . 
is named l-(4-amino~5-chloro-2-methoxyphenyl)-5-dimethylaminopentan-l-one. 

·Presently Preferred Embodiments: 

30 The compounds of this invention are {Cu)alkan-1-ones derivatives 

having a substituted phenyl moiety at the 1-pos~tion and a nitrogen 

containing moie~y at the highest ~umbere~_position. The nitrogen 

containing DlOiety may be (N, N-disutis~ituted) amino, .. 

(l-substituted)piperidin-4-yl, morpholin-:-1-yl or·pyrrolidin-l-yl or 

35 optionally substituted piperidin•l-yl, azacyclohept-1-:yl, 

azabicyclo[2.2.1]hept-3-yl, azabicylo[2.2.2Joct-3-yl or 

azabicylo[3.2.2]non-3-yl. 
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Compounds of Formula I in which R2 is hydrogen, R3 is (C1-c) alkyloxy 

and R4 is a group of Fonnula (a) are designated compounds of Formula I(a): 

in which 

n·is 3, 4 or 5; 

p is 0 or 1; 

R1 is halo; and 

I (a) 

15 R5
. and R6 are each (C1-4)alkyl or together form - (Clii) 4-, - <°'2> 6-, 

- (C~) .p <CBi> 2 - or -CHR8°'2CR9R10CHR11~- in which R8 and R11
. are each hydrogen 

or together· are -(~) 1- in which t is 1, 2 or. 3, R9 is hydrogen, hydroxy, 

{C1.a)alkyl,· {C,..)alkenyl or {C1-4)alkyloxy, and R10 is hydrogen, (C1.a}alkyl or 

{C,..) alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 

20 with one to two substituents independently selected from {C1-4)alkyl, 

(C1-4)alkylC?xy, trifluoromethyl and halo) or·- {CH:z)xR12 in which xis O, 1, 2 

or 3 and R12 is hydroxy, (C1~) alkyloxy,' -c (0) NR13R14, · -NR13C (0) R14, -NR13C (0) OR14, 

-SO~R.13R14 , -NR13S~R14, -NR13S~14R15 or -NR13C{O)NR14R15 in which_ ·R13 , R14 and R15 

are independently hydrogen, (C1-4) alkyl or trifluoromethyl; ·and the 

25 pharmaceutically acceptable salts,·individual isomers, and·mixtures of 

isomers thereof. . . 
Compounds of Formula I which R2 is hydrogen or 'CC1-4lalkyloxy and R3 is 

{C1-4) alkyloxy or R2 and R3 together are methylenedioxy OJ;" ethylenedioxy and . . 

R4 is a group of Fo%1llula (b) are desigila~ed as compounds of Formula I (b): 

30 

•' 

. ( 0) 

. . . t '·7 
0 ·('~/ 

(CHa~ 35 

l(b) 

40 in which 

p is 0 or 1; 

q is 1 or 2; 

R1 is halo; and 

R7 is hydrogen, (C1.a) alkyl, (C,..) alkenyl or phenyl {C1-4) alkyl (wherein the 
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phenyl is optionally s~stituted with one to three substituents 

independently selected fr~m (C1...c)alkyloxy, methylenedio~, ethylenediolc:y or 

halo) or - (CH.z)zR12 in which z is 2 or 3 and R12 is hydroxy, CC1...c)alkyloxy, 

-C{O)NRl3Rl4, -NRl3C{O)R'4, -NRl3C(O)ORl4, -so~l3Rl4, -NR''SOzR-14, '."NRl'SOzNRl4~1S or 

5 -NR13C (0) NR14Ru in which R13 , R14 and R1s are independently _hydrogen,. 

(C1...c)alkyl, trifluoromethyl or ~ryl; and the pharmaceutically acceptable 

salts, individual isomers, and mixtures of isomers thereof. 

Compounds of Formula I in which R2 is hydrogen and R3 . is 

(C1...c)alkylphenyloxy (wherein the phenyl is optionally substituted with one· 

10 to three substituents indepe~dently selected from halci, hydroxy, 

15 

20 

25 

30 

(C1...c) alkyl, (C1...c) alkyloxy, nitro, amino, aminocarbonyl, {C1...c) alkylamino, 

di (C1...c) alkylamino, (C1...c) alkanoylamino and 3, 4-methylenedioxy) are designated 

as compounds of Formula I(c): 

in which 

R1 is halo; and 

R4 is a group of 

in which 

n is 3, 4 or 5; 

p is· o or 1; 

Formula (a) or (b) : 

(a) 
-. 

or.: · 

' .... ·· 

{o), t .7 
('~/ 

(c.,~ 
(b) 

·35 q is l or 2; 

Rs and R6 are each (C1-4) alkyl or tOgether fonn - <CRil ,.,. , - (CHz) 6-, 

- <Ott>i<>-<CRi>i- or -CHR8cHzCR'R.1°CHR11CHz- in which R8 and R11 Cl.re each hydrogen.· 

or together are - {~),- in ~hich t is i, 2 or 3, R9 is. hycµ:'ogen, hydr~xy, 
(C14) alkyl, (C,...) alkenyl or (C1"")a:lkyloxy and R10 is hydrdJen, (C1:.al alkyl or 

40 (C34)alkenyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 

with one to two sUbstituents independently selected from (C1...c) alkyl, - . 

cc._.) alkyloxy 1 trifluoromethyl and halo) Or ~ <cH.i> sR-12 in Which ,X i's 0 I l, 2 

or 3 and R12 is hydroxy, (C1-c) alkylo.xy, -c (0) NR13R14, ~NR13C (O) R14, -_NR13C_ (0) OR1', 

-SO:zNR,13R14 , -NR13SO:iR14 , -NR13SO,_NR.14R1s or .;.NR13C (0) NR14R15 in which R13 , · R14 and R1s 
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are independently hydrogen, (Ci ... > alkyl or trifluoromethyl; and 

R7 is hydrogen, (Ci.-> alkyl or CC,..) alkenyl or phenyl cc1 .... > alkyl (wherein the 

phenyl is optionally substituted with one to three substituents 

independently selected from ( c1 .... ) alkyloxy, methylenedioxy, ethylenedioxy or 

s halo) or - (Cliz)zR12 in which z is 2 or 3 and R12 is as. defined above; and the 

pharmaceutically ~ccep~able salts, individual isomers,· and mixtures of 

isomers thereof: . 

While the breadth of compounds which are intended by the invention ·is 

as set forth in the Summary of tP,e Invention, cer.tain c~ounds are 

10 preferred. For example, preferred compounds are compounds of Formula I(a) 

in which n is 4 and R5 aµd R6 together form -CHR8CHzCR9R1~CHR11CHi-; and 

compounds of Formula I(b) in which q is 2; and compounds of Formula I(c) in 

which R4 is a group of Formula (a) wherein n is 4 and Rs and R6 together 

form -CHR8~CR9R10CHR11CHi- or in which R4 is a group of Form\.ila I (b) wherein 

15 q is 2. 

Particularly preferred a~e compounds of Formula I(a) in which n is 4, 
. . 

R1 is chloro, R3 is methoxy, and Rs and R6 together fo.rm .:CH:zCH:zCHR10CH:zCHz-
wherein R10 is hydrogen, (C1.-)alkyl or - <C!li>~12 ; and c~ounds of 

Formula I (b) in which q is. 2, R1 is chloro, R3 j,s methoxy, and R7 is 

20 hydrogen, (C14) alkyl or - (CHz) zR12 ; and compounds of Formula I (c) in which R1 

is chloro, ~3 is 3,5-dimethoxy-benzyloxy, and R" is a group of Formula Ca) 

25 

. wperein n is 4 and Rs and R6 together form -~~CHR10CHiC:Hz- wherein R10 is · 

hydrogen, (C14) alkyl or - (CHz) ,.,R12 or R4 is a gre>up of Formula (b) wherein q 

is 2 and ~7 is hydrogen, ~c1_.) alkyl or - {CHz) zR12
• 

Most pr.eferred are the following compounds of Formula I (a) : 

1- (4-amino-5-chloro-2-methoxy-phenyl) -5- (piperidin-1-yl)pentan-1-one, · 

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

5-(4-methylpiperidin-1-yl)pentan-1-one, 1-(4-am~no-s~chloro-2-

methoxyph~nyl)-

30 5-(4-aminocarbonylpiperidin-l-~l)-pent~-1-one, . 
1- (4-·amino-5-chloro-2-methOx.yphenyl) - · 

s-{4.:. ( (me~hy~sulfonyl}amino]piperidin-l-yl}pentari-1-onej 8.nd the following 

compounds of Formula I· (b) : 

1- (4-amino-5-chloro-2-methoxyphenyl)-3-·(1-

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

l-(4-amino-S-chloro-2-methoxyphenyl)-3~(1-ethylpiperidin-4~yl)propan-1-one, 

1-(~-amino-S-chloro-2-methoXyphenyl)-

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

1- (4-amino-S-chloro-2-methoxyphenyl}-

40 3- (1- (but-l-yl)piperidin:..4-ylfpropan-1-one, 

1- (4-amino-S-chloro·-2-methoxyphenyl)-

3- [1- {pent-1-yl)piperidin-4-yl]'propan-1-one, 

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

3-{1- [2-(methylsulfonyl)aminoethyl]piperidin-4-yl}propan-l~one, 
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1-(4-amino-~-chloro-2-methoxyphenyl)-

3-{l-[2-(dimethylaminosulfonyl)aminoethylJpiperidin-4-yl}propan-1-one, 
1-(4-amino-S-chloro-2-methoxyphenyl)-
3- {1- [3- (methylsulfonyl) aminoprop-1-yllpiperidin-4-yl}propan-1-one; 

5 1- (4-amino-5-chloro-2, 3-dimethoxyphenyl) -
3- (1- (3-l:rutyl-1-yl)piperidin-4-ylJpropan-1-one; 
l-(4-amino-5-chloro-2,3-ethylenedioxyphenyl)­
.3- [l- (3-butyl-1,.yl)piperidin-·4-yllpropan-1-.one; 
1- (4-aini~o-5-chloro-2-methoxyphenyl)-

10 3-{l- (3- (4-methoxyphenyl)prop-l-yl]piperidin-4-yl}propan-l-one; 
1-(4-amino-5-chloro-2-methoxyphenyl)-
3-.{l- (3- (2, 3, 4-trimethoxyphenyl)prop-l-yl] piperidin-4.-yl}propan-1-one; 
1- (4.-amino-5-chloro-2-methoxyphenyl) -
3-{1-[3-(3,4-methylenedioxyphenyi)prop-l-yllpiperidin-4-yl}propan-1-one; 

15 1- (4-amino-5-chloro-2-met;:hoxyphenyl) -
3-{1-(3-(3,4-ethylenedioxyphenyl)prop-l~yl]piperidin-4-yl}propan-l~one; 
1-(4-amino-5-chloro-2-methoxypbenyl)-
3-{1- (3-(3,4-dimethoxyphenyl)prop-1-yl]piperidin-4-yl}propan-1-one; 
1-(4-amino-S-chloro-2-methoxyphenyl)-

20 3-{1- [3-(3,S-dimethoxyphenyl)prop-1-yl]piperidin-4-yl}propan-1-one; 
1- (4-amino-5-chloro-2,3-ethylenedioxyphenyl)- . 
3-{1- (3- (4-methoxyphenyl)prop-1-yl]piperidin-4·-yl}propan-l-one; and the 
fo~lowing compound~ of.Formula I(c): 
l-[4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyll-

25 5-(piperidin-l-yl)pentan-1-one, 
1- [4-amino-5-chloro-2- (3,.5-?imetho:itybenzyloxy)phenyl] - · 
5-{~-methylpiperidin-1-yl)pentan"-1-one; 

1- [4:-amino-5-chloro-2- (3, s.-dimethmcyi:)9nzy~oXy}phenyl] -
5-(4-(pr0p-1-yl)piperidin-l-yl]pen~an-1-one, 

30 1- [4-amiri.o-S•chloro-2- {3, 5-dimethc:ixybenzyloxy)pheeylJ -
s- { 4 - [2- (methylsulfonyl) aminoethyl] piperidin-1-yl }pentan-1-one, 
1-(4-amino-5-chloro-~-(3,5.;.dimethoxybenzyloxy)phenyll-

5- [4- {methylsulfonyl) aminomethylpiperidiri-1-ylJ pentan-1-one, 
1..: [4-amino-5-chloro-2- <~ ,5-dimethoxybenzyloxy)phenylJ -

35 5- [4- (aminocarbonyl) aminomethylpipericlin-1-yl)pentan:~1-one, 
1-[4-amino-s~chloro-2-(3,5-dimethOx:ybenzyloxy)phenylJ­

s-(4-amin~carbonylpiperidin-1-yl)pentan-1:..one, 
.... : . 

1-[4-amino-5-dlloro-2-(3,5-dimethoxy~zyloxy)phenyl]-

5-{4-hydi:-oxypiperidin-1-yl)pen:tan-1,.one, 
40 1- [4-amino-5-chloro-2- (3,5-climethoXybenzyloxy)phenyl]-

5- (4-methoxypiperidin-1-yl) pentaii-1"'.one·,. . 
1-{4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl)-
5- [4;. (aminocarbonyl-)aminopiperi·din-1·•yl]pentan-1-one, 

' 

45 
1- (4-amino-s·-ch],oro-2-(3,5-dimethoxyberlzyloxy)phe~yl]-
5- [4- (methylsulfonyl)aminopiperidin-1-yl]pentan-1-~e, 

· Thii ;1;1 iii11i1munr 
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i-(4-amino-5-chloro-2-(3,5-dimetboxybenzyloxy)phenyl] -
. . 

3-[l- (but-1-yl)piperidin-4-yl]propan-l-one, 

1-(4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-

3~[1-(pent-l-yl)piperidin-4-yl]propan-l-one, 

5 l-[4-amino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-

·3-{1- [2-(methylsulfonyl)aminoethyl]piperidin-4-yl}propan-1-one; or the 

pharmaceutically acceptable salts; preferably the hydrochloride salts, 

thereof. 

10 Pharmacology and Utility: 

The compounds of the invention interact with ?-HT4 receptors 

(i.e., the c9111Pounds have affinity for 5-HT4 receptors and exhibit agonist 

or antagonist properties). The 5-HT4 receptor interactant properties of 

test compounds are identified by an assay which utilizes rat, isolated 

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

·produce relaxation are characterized as 5-HT4 receptor agonists, while test 

-c~ounds which inhibit agonist-induced, 5-HT4 recept<?r mediated relaxation 

responses are characterized as 5-HT4 receptor antagonists) ... The rat, 

isolated thoracic esophagus muscle is well established_ as a model for 

20 identifying and characterizing compounds that interact with 5-HT4 "receptors 

(e.g., see Baxter, G.S.; Craig, D.A.; Clarke, D.E. Naunyn-Schmiedeberg's. 

Arch. Pharmacol.·1991, 343, 439-446) and is described in Example 17~. 

As 5-HT4 receptqr ligands, the compoUnds of this invention are ~seful 

for treating·condi~ions which can be ameliorated by interaction with 

25 5-HT4 receptors. Such conditions include CNS disorder~~ gastroin~estinal 

disorders, cardiovascular disorders, and urinary tract disorders~ 

Particular CNS disorders _include a variety of-~e~rologic and 

psychiat~ic disorders such as cognitiVe·disorders, psy~ose~, _and 

obsessive/compulsive and anxiety/depression behavior. Cognitive disorders 

30 include attentional or memory deficit, dementia s~ates {including senile 

dementia of the Alzheimer's type. and.aging), cerebral vascular deficienci 

and Parkinson's.disease. Psychoses which may be treatable wit~ the 

compounds of thi!'J invention includ8 paranoia, _schizophrenia and autism. 

Obsessive/compulsive behavior includes eating disorders (e.g.,·bulimia, a 

35 condition iil which an abnonnal and constant craving for food is present). 

Anxiety/depressive states include anticipatory.anxiety (e.g., prio~ to 

surgery, d~ntal work, etc.), depression, mania, seasonal affective disorder 

(SAD), and the convu}.sions and anxiety.caused·bywithdrawal from addictive 

substances such as opiates, benzodiazapines, nicotine; a:\,cohol, cocaine and 

40 other drugs of abuse. 
Particular intestinal disorders include diseases which relate 

directly or indirectly to gastroinotility of the stanach~ esophagus and of . 

both the large and small intestines. Specific diseases include; but are· 

not limited to, dyspepsia (e.g., non.;ulcer dyspepsia), gastric stasis, 
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pep.tic 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 Oddi dysfunction and "sludge" 

5 · or microscopic crystals in· the gall bladder), gastroparesis · 

10 

(e.g., d~abetic, postsurgical or idiopathic), irritable bowei syndrome and 

retarded gastric emptying. O~her uses include short-term prokinesis to 

facilitate diagnostic radiology and intestinal intubation and for treating 
. . 

diarrhea, particularly diarrhea induced by cholera and carcinoid syndro~e. 

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 mus.cle or izµiervation causing inadequate 

-urinary storag!! or control or urinary stasis and which may result in 

15 infection, calculi or re~al damage. 
In ·general, the particular condition that a compound of this 

. . . 
invention may be useful in treating will ~epend upon whether the compound 

exhibits agonist qualities or antagonists qualities. For example~ certain 

compounds of this invention which are S-HT4 receptor agonists are useful as 

20 prokinetic agents in treat~ng diseases in which gastric motility is 

impaired or for enhancing ureteral smooth muscle tone in treating urinary 

tract diseases in which the bladder is hypotonic or as cognition enhancing 

agents for treating conditions wh~ch directly or indirectly relate to 

. cognition deficit. In contrast, the compounds which are .5-HT4 receptor 

25 antagonists can block S-HT4 receptor mediated peristalsis and are useful in 

treating¥seases involving hype:i:motility states or can block 

s-HT4 receptor mediated contractions of urete:i:-al ·smooth muscle and are 

useful in the treatment of diseases involving spasticity of the bladder or 
. . . 

can block s-HT4 receptor mediated positiva chronotropy and are usefui as 

30 antiarrhYthmic agents. , .. 
While the condition for Which ~y given compound of this invention 

may be useful largely depends upon the antagonis~ or agonist qualities of 

the given compo\ind, certain individual variations may occur. Thus, the 5.: 

HT4 receptor ligands of this in'.vention lmlY be further tested by in vivo or 

3 s in vitro me'thodologies designed to determine therapeutic activity. For 

example, the prokinetic activity of compounds of this in:vention can b~ · 

determined by measuring the increase in rate of·gastric emptying in rats 

after oral· adlilinistration of t~s~ compound. The rat, prokinetic.assay is· a· 

well established model for identifying compounds that possess prokinetic 

40 activity (e.g~, see Dropplmumi~ D.; -Gregory, R.; Alphin, R.S. J. Pha.nriacol. 

Metho~ 1980, 4(3)~ 227-30) 8n4.is described in Example 18. 

The cognitive enhancing pre>Perties of compounds of this invention can 

be determined by using the Morris Wat~r Maze Assay, which.measures changes 

in the cognitive performance of rats. The Morris Water Maze Assay is a 
:---~-=-~~~~~~~~~ 
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well established model for demonstrating cognition enharicing activity 
(e.g., see Morris, R.G.M.; Garrud, P.; ~wlins, J.N.P.; O'Keefe, J. Nature. 

1982, 297, 681-683) and is described in Example 21. 
Anxiolytic activity is determined by the art-recognized Crawley and 

5 Goodwin two-compartment exploratory model (e.g., see Kilfoil, T.; 
Michel, A.; Montgomery, D.; Whiting, R~L. Neurophaimacology 198~, 28(9), 

901-905) .. In brief, the method measures the extent a compound affects the 
natural anxiety of mice in a no'Vel, brightly lighted area. The anxiolytic 
behavior assay is described in Example 19. 

10 Anxiolytic activity during withdrawal from drugs of abuse is 
determined by the mouse, withdrawal anxiety test, an accepted assay (e.g., 
see Carboni, E.; Acquas, B.; Leone, P.; Perezzani, L.; Di Chiara, G. 
Eur. J. Pha.rmacol 1988, 151, 159-160). This procedure utilizes the 
exploratory model described above. to measure the extent a compound 

15 ameliorates the symptoms·of with~awal that occur after chronically 
tre~ting with an addictive substance and then abruptly ceasing the 
treatments. The withdrawal an.Xiety assay is described in Example 20. 

In summary, the compounds of this· invention are useful for treating 
conditions ~hich can be ameliorated by interaction with S-HT4 receptor.a. 

20 Such conditions include CNS disorders, gastrointestinal disorders, 

25 

cardiovascular disorders, and urinary tract disorders. In particular, the 
compounds are useful for treating conditions relating to cognitive 
disorders, gastric hypomotility, irritable bowel syndrome, arrhythmia, 
hypotonicity of the bladder,,or sp~sticity of the blad.!ier. 

Administration and Pharmaceutical Composition: . 
In general, compounds of the invention will be administered in 

therapeutically effectiye amo~ts via·any of the usual and acceptable modes 
known iri the art, either singly or ~n combination with another compound of 

3 o Formula.· I. or with another therapeutic agent. A therapeutically effective 
amount may vary widely depending on the severity of the disease, the age 
and relative health ~f the subject, the potenc:Y of the compound.used and 
other factors. A-therapeutically effective amount may range from 
approximately o. 01 milligram per Kg (mg/Kg) body weight. per day to 10 mg/Kg 

35 body weight per day. Preferably the amount will be approximately o'.1 to 1 
,. 

mg/Kg/day·. ·Therefore, a therapeutically effective amount for a 70 Kg human 
may range from 0. 7 to 700 mg(day; . preferably 7 to 70 mg/day. 

Orie of ordinary skill in the art of treating such diseases will be 
able, without Un.due experimen~ation and in reliance.uponpersonal knowledge 

40 and the disclosure of this application, to ascertain a therapeutically· 
effective amount of a compound.of Formula I for a given disease. 

In ge~eral, compounds Of the inve~tion will be administered as 
pharmaceutical compositions by one of· the following routes: oral, systemic 
(e.g., transdermal, intranasal or by suppository) o~ parenteral 

45 (e.g., intramuscular, intravenous or subcutaneous). Compositions can: take 
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the form of tablets, pills, capsules, semisolids, powders, sustained 
release formulations, solutions, suspensions, elixirs, aerosols, or any 
other appropriate composition and are comprise.d of, in general, a compound 
of Formula I in combination with at least one pharmaceutically acceptable 

5 excipient. Acceptable excipients· are non-tdxi.c, aid administration, and do 
not advers~ly affect the therapeutic benefit of the c~ound of Formula I. 
Such excipient may be any solid, liquid,_ semisolid or, in the ca~e of an 
aerosol composition, gaseous excipient that is generally available to one 
of skill in the art. 

10 Solid pharmaceutical excipients include starch, cellulose, talc, 
glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, 
magnesium stearate, sodium stearate, glycerol monostearate, sodium 
chloride, dried skim milk, and the like. Liquid and semisolid excipients 
may be selected from water, ethan9l, glycerol, propylene glycol and various 

·15 oils, including those.of petroleum, animal, vegetable or synthetic origin 
(e.g., peanut oil, soybean oil, mineral oii, sesame oil, etc.). Preferred 
liquid carriers, particularly for injectable solutions, include water, 
saline, aqueous dextrose and glycols. 

Compressed gases may be used to disperse the compound of the 
20 invention in aerosol form. Inert gases suitable for thi~ purpose are 

nitrogen, carbon dioxide, nitrous oxide, etc. Other suitable 
pharmaceutical carriers and their formul.ations are de~cribed in A.·R. 
Alfonso ~emington's Pharmaceutical Sciences 1985, 17th ed. Easton,· Pa.: 
Mack Publishing Company. 

25 The amount of a compound of the invention in the composition may vary 
widely depending upon the type of formulation, size of a unit dosage, kind 
of excipients and other factors known to those of skill.in .th~ art· of 
pharmaceutical sciences. In general, the final composition will comprise 
from 25tw to 7~tw of the comp~und of Formula I, preferably 30tw to SOtw, 

30 with the·i::emainder being.the•excipient or excipients~ 
Preferably the pharmaceutical composition ~s administered in a ~ingle 

unit dosage form for contin~ous treatmec,t or in a single·unit dosage form 
ad libitum when· relief of symptoms is specifically required. 
-Representative phaJ:maceµtical ~ormulations containing a compound of Formula 

35 rare described in Example 16. 

. . -·· 

~recesses for Preparing Compounds of the Invention: 
A method for making compeunds of Formula I is depicted.by the 

40 following Reaction Scheme I: 

This Sheet Has Been Replaced 

. 11\1111111\111 \~I Ill 1111 
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REACTION SCHEME I 

1. IASE 

z. 11~· . o /O~Hs 
. ' 'cH 1,,.... I 

H1 11 i 1 

a• 
111 

S. AClllFICUIOI 

4. llCAlllXTLAllll 

in which each R1, R2 , R3 and R4 are as defined in the Summary of the 

Invention,· with the reactions applying particularly well to the presently 

15 preferred embodiments. . . 

The compounds of Formula I can be prepared by a process which 

comprises reacting a compound of Formula II, or a protect.ed derivative 

thereof, with a compound of Formula III, acidifying, decarboxyiating, and 
. . 

when necessary removing any protective groups.. The reaction between the 

20 compounds of Formulae II and III is· carried out in the presence of a strong 

base (e.g., lithium diisopropylamide) and in a suitable solvent 

(e.g., tetrahydrofuran (THF) and hexamethylphosphoric triamide- (HMPA), 

preferclbly a 50/50 mixture of THF and HMPA) at -40 to 0°C. · The reaction· 

mixture is then acidified and extracted into an appropriate solvent 

25 (e.g., methylene chloride). The decarboxylati~n can then ·be carried by 

standard methods to form a compound of Formula I. The preparation of a 

caitpound of Formula I by the process depicted in Reaction Scheme I is 

described in Example 3. 
Compounds of Fo%D\Ula II in which R4 is a group of Formula (a) can be 

30 prepared by reacting a halo(C~)alkionate with a compound of the formula 

NHR.5R' to give an aminated (C~) alkionate and then hydrolyzing and 

converting to t~e acid addition salt .. The reaction with the compound of 

the fo%D\Ula NHR.'R' is carried out in a suitable solvent (e.g., 1-methyl-2-
. . 

pyrrolidinone, DMF, etc.) at 25 to 50°C, preferably at approximately 35°C, 

35 and requires 12 to 48 hours. The hydrolysis can be effected with acid 

(e ~ g. , hyd.rochioric acid, sulfuric acid, etc~) at 90 to 110°c, preferably 

at approximately 100°c, and requires 2 to 4 hours. The acid addition salt 

· c~ be recovered by crystallization from the sol vent .· (e.g. , . by diluting 

with acetone) . 

4() . Compounds of Formula II in which R4 is a group. of Fomula (b) may be 

prepared from an appropriately ·1-substituted 4-hydroxypiperidine or 

4-hydroxymethylpiperidine. The, 4-piperidinealcohol is converted to the 

corresponding sulfonate (i.e., to 4-(p-toluenesulfonyloXy-)piperidine or 

4-((p~toluenesulfonyloxy)methyl]piperidine) by reacting with 
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p-toluenesulfonyl chloride. The sulfonate is then react·ed with diethyl 

malonate :in the presence of base to produce a 

4-[di(ethoxycarbonyl)alkyl]piperidine. The 
4-[di(ethoxycarbonyl)alkyl]piperidine is then converted to a dicarboxylic 

5 acid which upon decarbo:xilation gives a compound of F6rmula II. 
Protected.derivatives of compounds of Formula II are-prepared from 

the protected derivative of the piperidinealcohols 
(e.g., l-t:ert-bu~oxycarbonyl-4-piperidineme~hanol). The preparatii::>n of a 

protected derivative of Formula II in which R4 is Formula (b) is described 

10 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,~dimethylforinamide 
15 · (DMF) ) . The preparation of a compound of· Formula III is described in 

"Example 2. 
Al ternati ve~y, compounds of Formula I in which R4 is a group of 

Formula (b) and R7 is not hydrogen can be prepared by alkylating ·a 

corresponding compound of Formula I in which R7 is hydrogen with a compound 

20 of the formula L-Rz in which L is a ieaving group and Rz is (C1~)alJtYl, cc~ 

8)alkenyl, phenyl(C1~)alkyl (wherein the phenyl is substituted as defined in 

the S\.lJllll\Clry of the Invention) or - (~)~1~ (wherein z and R12 are as defined 

in the Summary of the Invention). T;h.e alkylation is carriec;l _out"under 

standard amide alkylating conditions (Luh, T.; Fung S ~H. Synt:h. ··commun. 

25 1~79, 9, 757), in an inert solvent (e.g., acetonitrile, IiMF, THF, etc.), 

and at a reaction t~erature of .20°C t6·190°c and reciuires 1 to.48 hoµrs. 

The alkylation can also be carried via a phase-transfer catalyst · 

(PTC) system, i.e. I with catalyst in a liquid-liquid two phase sol vent 

system (Qajda, T.; Zwierzak, A. Synt:hesis, Communica.t:ions 1981., .1005.), or 

30 preferably a solid-liquid system (Yamawaki, J.; Ando, T.; Hanafusa, T. 

Chem. Let:t. 1981, 1143; Koziara, A.; Zawaszki, S; Zwier~ak, A. Synt:hesis 

1979, 527, 549). A liqui~-liquid tW()-phase system is comprised of an 
aqueous phase consisting of a concentrated alkali hydroxide-solution (e.g., 

sot aqueous sodium hydroxide), an organic _phase comprised of an inert_ 
35 water-immiscible organic solvent, and an appropriate catalyst. A 

13olid-liquid system consists of a powdered alkali hydroxide/al~li 
carbonate suspended in· an organic sol vent.· and catalyst. · 

The reaction is effected by sl<>Wing adding the alkyiat_fng agent to a 

PTC system containing.the compound-of Formula I·until the alkylating agent 

40 is 10 to sot in excess. The .reactien mixture is kept at reflux until t;he 
reaction is complete. The mixture is then cooled to rocim te"mpe_rature and 

the prodµct is isolated, by conv~ntionalmethods. .Suitable organic s"olvents 

include.benzene, toluene, arid the like. Appropriate catalysts include 

alumina coated with potassium ·fluoride .. and quaternary ammonium sulfates 
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such as tetra-n-butylammonium hydrogen sulfate and 

tricaprylylmethylammonium chloride. The alkylation of a compound of 

Formula I (b) in which R7 .is hydrogen is described in Example 10. 

Compounds of Formula I in which R4 is a group of Formula (b) and R7 is 

5 -(C~)~C(O)R14 , -(~)zNHS02R14 , - (C~)~S~14R15 or -(~)2NHC(O)NR14RIS 

(wherein R14 and· Ru are as_ Q.efined · in the Summary of. the Invention) . can be 

prepared by alkylating a compound of Formula I in which ~7 is hydrogen with 

a compound of the formula X-R21 in which· X is azacycloprop-1-yl and R21 is -

C (0) R9 , -S~R14 , -SOzNR14R15 or -c (0) NR14R1s. The alkylation is carried out in· a 

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

of Formula I Cb} in which R7 is 2- [ (methylsulfonyl) amino] ethyl is described 

in Example 11. 

A method for making compounds_ of Formula I in which R2 is hydrogen 

and R4 is a group of Formula (a} is depicted by the following Reaction 

15 Scheme "II: 

20 

25 

t RE.ACTION SCHEME II 

1. LEWI$ ACID 

0 

~ R". 
2. I, (CHf. 

YI 

~. · L-R 1 • · ic,co1 

'. 11111•1• 

5. DEPIOTtCTIOll 

in which P .is a protective group, R11 is ha.lo or hydroxy, R19 is halo and L 

is a leaving group and each n, R1 
I . R3 

I R5 and R' are as defined in 1:he 

30 Suimnary Of the :Invention. 

The compoUn:ds of Formula I in . which R2 is hydrogen and R4 is a group 

of Formula (a) ·(Formula IV). can be prepared by a process which comprises 

reacting a compound of Formula Vwitii_a c~ound of Formula VI; alkylating 

with a comp()UDd of the formula L-R3 ; reacting with a compound the formuia 

35 HNR5R', or the N-oxide thereof; and removin~ the protective ~oup. 

~e reaction between the compound of ·Form\ila. V and the compound of 

.Formula VI is carried out in the presence of a Lewis acid (e.g. , aluminum. 

chloride (A1Cl3), boron trifluoride~ hydrogen fluoride, phosphosporic acid, 

etc., preferably AlC13) and in a suitable solvent (e.g., ethylene 

40 dichloride (EDC), methylene chloride, carbon disulfide, e~c., preferably 

EDC) to form a 2 -.hydroxyphenylalkanone. 

Alkylation of the 2-hydrC>XYphenylalkanone with the compound of the 

formula L-R3 is carried out in the presence of potassium carbonate in a 

suitable solvent (e.g., methyl ethyl ketone (MEK), DMF, ethanol, THF, etc., 
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preferably MEK) -at 40 to 209°c. The reaction with the compound of the 
formula HNR5R6 is carried out in a suitable solvent (e.g., bMF, ethanol, 

THF, toluene, etc., preferably DMF) at 40 to 200°C. Deprotection can be 
carried out by any means that selectiv~ly removes the protective group. 

5 The· preparation of a compound of Fo~ula I fa) by the above process i.s 
described in Example 4. 

The compounds of Formula VI are either available commercia~ly 
(e.g. ,. ·5 - chlorovaleric- acid and 5 -chlorovaleryl chloride) or can otherwise 
be readily prepared by halogenation of the corresponding alkanoic acid. · 

10 The N-acetyl-halo-5-methoxyanilines of Formula V are ·either commercially 
available or can otherwise ~e obtained from N-acetyl-3-methoxyaniline. For 
example, a compound of Formula V in which R1 is bromide can be prepared by 

reacting N-acetyl-3-methoxyaniline with bromine in a s~itable solvent 
(e.g., dichloroethane) . 

15 . The compounds of the formula HNR5R6 (e.g., amines such as 

dimethyl_~ine; diethylamine, dip"rop • 1-ylamine, etc. , and azacycloalkanes 
su~ as pyrrolidine, piperidine, pyrrolidine, morpholine, 
~-phenylpiperidine, 4-methylpiperidine, etc.) are known-and availclble 
commercially or otherwise can be synthesized b)" methods known to ~ho~e of 

20 ordinary skill in the art. 
In variations upon Reaction Scheme II, compounds of Formula I may be 

prepared by reacting, in the presence of a Lew~s acid, a compound of 
Formula v with a compound of Formula VI; reacting with a compound of the 
formula ~5R6 , or the N-oxide thereof; alkylating with a compound of the 

25 ·formula L-R3 ; and removing the protective group; or by reacting.a compound 

30' 

35 

of Formula VI with a comp~d of the formula· HNR5R', or the N-oxide thereof; 

reacting, in the presence of a Lewis acid, with a compoWld ·of.Formula V; 

alkylating with a compound of the formula L-R3 ; and removing the protective 

group. 

A method for making c:;ompourids of Formula I in which R4 is a group of 

Formula (b) wherein q is 2 . and R7 is hydrogen is depicted by the following 

Reaction Scheme· III: 

REACTION SCHEME III 
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0 0 

Rt RI 
CH 3 1. BASE 

2 ·• 

~N-R7 H2 N 

lX 

3. DEHYDRATION YI I 

'. HYDROGENAT I OM 

5 

10 in which R1 , R2 , R3 and R7 are as defined in the Summary o'f the Invention -

Compounds of Formula I in which R4 is a group of Formula (b) wherein 

p is o, q is 2 and R7 is hydrogen can be prepared by a: process which 

.comprises reacti~g a compound of Formula Vl:II with a compound of Formula IX 

to give a 3-pyridin-4-yl-3-hydroxy-propan-l-one derivative, dehydrating the 

15 3-hydroxypropan-1-one to_ give a 3·-i;>yridin-4-ylpropen-l-one derivative, and 

then hydrogenating to give the _corresponding 3-piperidin-4-yl-propan-l-one. 

The reaction between the compounds.of Formulae VJ:II and IX is carried out 

in the presence of a strong base (e.g., lithium diisopropylamide) in· a 

suitable solvent (e.g., THF) at -so to so 0 c.. DehYciration of the 
· 20 3-h~rdroxypropan-1-one is carried out by standard methods 

25 

(e."g., acid-catalyzed dehydration). If the reaction between the conipound 

of Formulae VIII and ~x is carried out ~n the prese~ce of potassium 

hydroxide, the dehydration occurs spontaneously and the reaction.proceeds 
to the 3-pyridin-4-yl-2-prcpen-:1;:,cme in a single step. . 

. . 

·. Hydrogenation of the 3-pyridin-4~yl-2-~rcpen~l-on~ is carried out by 

with an appropriate catalyst (e.g., st rhodium-al\Jmina, lOt palladium on 

carbon, p~atinum dioxide, palladium dihydroxicie, etc.) in a suitable · 

sol vent (e.g., ac~tic acid, ethanol, DMF, THF, etc_.) ~t s to 60 psi and 
requires 1 to 48 hours. The preparation of ·a compound of Form\lla I(b)° by 

30 the process characterized above ·is d8scribed in Example 7. · 

Alternatively, hydrogenation of the 3-pyridin~4-yl-2-propen-1-Qne is 

carried out·by (i) hydrogenating the 2-propen-1-one until conversion to the 

corresponding 3-pyridin-4-ylp;-opan-1;.;one is complete, (ii) OJ?tionally 
· ~lkylating the propan~l-one with a compound of the· formula L-R20 or X-R21 

35 (wherein R2'1 and R21 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-1-one is carried 
out with an appropriate catalyst (St palladium on_ carbon, 20t palladium· 
hydroxide, etc.) in a suitable solvent (e.g., THF, acetic acid, DMF, 
ethanol, etc.) at s to 60 psi and requires .1 to 48 hours .. The preparation 

S of a compound of Formula I(b) in which R7 is 3-(4-met~oxyphenyl)prop-1-yl 
-is described in Example 13. 

10 .. 

15 

The optional reaction with the compowid of the formula L-R:'° or X-R21 

is carried out as described above for the alkylation of compowids of 
Formula· I in which R4 is a group of Formula (b) and R7 is hydrogen. 

·_Hydrogenation of ~he 3-pyridin-4-yl-propan-1-one is carried out by with an 
appropriate catalyst (e.g., St rhodium-alumina, lOt palladium on carbon, 
platinum dioxide, palladium dihydroxide, etc.) in a suitable solvent 
(e.g., acetic acid, ethanol, DMF, THF, etc.) at s to 60 psi and requires 
1 to 48 hours. 

The compounds of Formula VIII can be prepa,red by methylation of the 
corresponding N-methoxy-N-methylbenzamide. The methylation is carried out 
by reacting the N-methoxy-N-methylbenzamide with methylatin~agent 
(.e.g., methyllithium, methyl magnesium bromide, etc.) in.a suitable solvent 
(e.g., ~F, ether, etc.) at -20 to 20°C and requires· 1 to 24 hours. The 

20 preparation of a compound of Formula VIII in which R1 is chloro ·and R3 is 

methoxy is described in Example 5. 
Alternatively, compowids of Formula VIII.in which R2 and R3 together 

are· ethylenedioxy can be prepared by.halogenating a protected derivative of 
4 1 -amino-2 1 ,3 1 -ethylenedioxyacetoi>henone and then deprotecting. The 

2S halogenation can be carried out by reacting t~e acetophenone with a 
halogenating agent (e.g., ·N-chlorosuccinimide, chlorine,:e~c.) in a 
suitable solvent (e.g., .DMF, acetonitrile, etc.) at -20 to 80°C and 

I 

requires 1 to 24 hours. Deprotection can be carried out with base (e.g., 
sod~um hrdroxide and the like) .in a suitable solvent (~.g., methanol and 

30 the like) . 
The 4'-amino-2',3'-e~hylenedioxyacetophe~one can be prepared by 

reacting s •, 6 1 -~ichloro-2' ,"3' -ethylene~0xyacetophenone w~th fuming nitric 
acid to give 5 '., 6' -dichloro-2 1 , 3 1 -ethylene_dioxy-4' -:-nitroacetophenone and 
then reducing •. The reaction with_ the nitric acid is carried out at 

35 o to 2s 0 c and requires o.s to·2 hours. The reduction is. carried out-in the 
presence of catalyst· (e.g., lOt palladium. on carbon) in a suitable solvent 
·Ce. g. , ethanol, _acetic ac::id, ·ethyl acetate, etc.)· at room temperature and 
requires 1 to 24 hours. Protection of the 4 1-amino-
21,31-ethylened~oxyacetophenone c~ be effected by reacting with"'a suitable 

40 protecting agent. For .excimpie; 2 1·, 3' -ethylenedioxy-
4' - (methylcarbonylamino) acetophenone is prepared by reacting the 

. . . 
unprotected acetophenone with acetic anhydride in pyridine·: The reaction 
with the acetic ~ydride is carried out at 0 to 30°C and requires·. 
1 to 8 hours. 
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The 5', 6 1 -dichloro-2',3 1 -ethylenedioxy-4' -nitroacetophenone can be 
prepared by chlorinating 1,4-benzodioxane to give 6,7-dichloro-1,4-

benzodioxane and then acetylating. The chlorination can be carried out 1JY: 
treating the benzodioxane with chlorine'gas in acetic acid at. o to 20°C and 

5 requires 1 to 8 hours. The acetylation can ~e effected by.reacting the 
6,7-dichloro-1,4-benzodioxane with acetyl chloride in the presence of a 
Lewis acid in a suitable sol vent (e.g. ,- -1, 2 -dichloroethane, carb~n 
disulfide, nitrobenzene, etc.) at 20 to 40°C and requires 24 to 48 hours. 

10 

15 

20 

A method for making compounds of Formula I i~ which R4 is a group of 

Formula (a) is depicted by the following Reaction Scheme IV: 

Br.. ..c I 
(CH2 )• 

x_i 

. REACTION SCHEME IV 

1 •• , 

a. -~-.o OCHs 

'ca 
P, I 

~ .. -

XI I 
J. HPIOUUIOI 

0 

x 

in which each P is a p;-otective group and R1, R2 , R3 , Rs and R' are as 

25 defined in the Summary of the Invention. 
Compounds of Formula I in which R4 is a group of Formula (a) can be 

prepared by a process which compri~es ~reating a.compound of Formula XI 
with magnesium to give a Grignard reagent, reacting the Grignard reagent 
with a compound of Formula XII to·give_the corresponding protected (C~ 

30 ,)alk.anone, deprotecting and then reacting the unprotected alkanone with.a 

compound of the formula mm~'. 

The trea~eiit with the magnesium is carried out .by adding the 
compound of Formula XI under nitrogen to a suspension of magnesium in a 
suitable sol vent (e.g. , THF, diethyl ether, etc.) at a rate such that the_ 

35 liberation of heat is controlled and then allowing ~~e reaction to proceed 
at 20 to 2s 0 c for 1 to 2 hours_. The reaction with the GX:ignard reagent is 

carried out by cooling a solution of the compound of Formula XII in a 
suitable solvent (e.g., THF, diethyl ether~ etc.) to between ~-lO·and -20°C, 
preferably to. approximately -15°C -and then adding the suai;>ension containing -

- . 

40 the Grignard reagent, cooled to approximately the same temperature, and 
_allowing the reaction to proceed at o to 1s0 c, preferably.at approximately . . . . . 

10°c, for 1 to 2 hours. 
Deprotection can be effected by any means which removes the 

protective group and gives the desired unprotected alkanone in good yield. 

• 
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The reaction with the unprotected alkanone is carried out under nitrogen 
with 3 to 6 equivalents, preferably 3 . to 4 equivalents, of NHR5R6 in a 

. . 
suitable solvent (e.g., DMF, NMP, etc.) at SS to 8S°C,"preferably at SS to 
60°C, and requires 4.to 8 hours~ "The preparation of a compound of 

s Formula I by the process characterized above is described in Example 14. 
Compounds of Fo~ula XII can be prepared by reacting a qompound of 

Formula III with a suitable protecting 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 Synthesis, John Wiley & 

10 Sons, Inc. 1981. For example, compounds of Formula XII in which the 
protective groups are ~rimethylsilyl can.be prepared by reacting a compound 

. . 
of Formula III with chlorotrimethylsilane. The reaction is carried out in 
the presence of strong base Ce.g~, .tert-butylmagnesium chloride, lithium 
bis(trimethylsilyl)amide (LiHMDS), etc.) under nitrogen in a suitable 

1S solvent (e.g., THF, ether, etc.) at -1s to 1s 0 c, preferably at 
approximately 10°c, and requires 15 to 30 minutes. Deprotection of a 
compound of-Formula XII in which the protective groups are trimethylsilyl 
can be effected with acid (~.g., hydrochloric acid, trifluoroacetic acid, 
etc.) . 

20 A method for making compounds of Formula I in which R4 is a group of 

. 2S 

30 

3S 

Formula (a) is depicted by the following Reaction Scheme V: 

REACTION SCHEME V 

I. LIHIS 

I I (a) 

1
• 1~-0 . 

1
, oc1, 

P, /. I 
• • . ~. a' .. 
XII I 

I. HPIOTIC:TIO• 

in which each P is a protective group and R1 , 

defined in the s\immary of th~ Invention. 
CQmpounds of Formula I in wliich R4 is ·a 

0 

·1 

R2 , R3 , R5 and·R6 are as .. 

group of Formula (a) c~ be 

prepared· by reacting the acid addition salt of a corr:esponding compound of . . . 

Formula II (Formula II (a)) with a compound of Formula XIII iri the presence·· 
of a strong base (e.g., LiHMDS, sQdium.bis(trimethylsilyl)amide,_ lithium . . . 

40 diisopropylamide, preferably LiHMDSJ and:then deprotecting. The reaction 
between the compounds of Formulae ·•.II (a) and XIV can be carried out by 
cooling a mixture containing the cOlllpound of Formula II(a) ·in a suitable 
solvent (e.g., THF, ethylene giycol dimethyl ether, diethyl ether, etc.) to 
between 10 and 30°C, preferably to approximately 1s 0 c; adding a minimum of 
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3 equivalents of the strong base and allowing 6.s to 2 hours at 10 to 30°C, 
preferably at _approximately 20°C; cooling the mixture to between 
0 and 10°C, preferably to approximately s°C; and then adding the compound 
of Formula XIII and allowing the reaction to proceed at 40 to 55°C for 

5 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 compound of Formula XIII 

-is trimethylsilyl which can be readily removed with acid. The preparation 
of a· compound of Formula I by the process characterized above is described 

10 in Example 15. 
Compounds of Formula XIII can be prepared by reacting a corresponding 

benzoic acid with methanol in ~he p~esence of thionyl.chloride and then 
adding the protective groups. The reaction with the benzoic acid is 
carried out at o to 2s 0 c, preferably at approximately 15°C, and requires l 

15 ·to 4 hours. The protection can ~e carried out with chlorotrimethylsilane 
in the presence of strong base (e.g., tert-butylmagnesium chloride, LiHMDS, 
etc.) in a suitable solvent. 

Additional Processes: 
20 Compounds of Formula I in which R3 is (<;...) alkyloxy or 

phenyl {C1-4) alkyloxy can be prepared by demethylating a compound of 

Formula I in which R3 is methoxy, and then alkylating with a c~ound of 
the formula L-Rn in which Rn is (C2-4)alkyl or phenyl{Ci-4)~~kyl (wherein the 

phenyl is optionally sUbstituted with one. to three substituents 
25 independently selected from halo, hydroxy, {C1-4) alkyl, ,: {C1-4) alkyloxy, nitre, 

amino, aminocarbonyl, (C1-4) alkylamirio, di (C1-4) alkylam;.rio, (C1-4).alkanoylamino 

and . 3, 4 -methylenedioxy) . The demethylati0n is carried out by standard 
methods with an appropriate demethylating age~t (e.g. , boron tdbromide, 
boron trichloride, etc.) and in an aprotic sol vent Ce. g·. , methylene 

30 chloride, dichloroethane, etc.) or with acid (e.g. 1 aqueo\J,s hydrobromic 
._acid} to form the corresponding 2-hydroxyphenylalkan-1~·one. The alkylation 
is· carried out ~n the presence of potassium carbonate in a suital::!le solvent 
{ e . g. , in.ethyl ethyl ketone (MEK) , DMF, ethanol, THF, etc. , preferably MEK) 
at 40 to 200°c. The preparation of a compound of Formula I by the above 

35 proc~ss is desc:ribed in EX.ample 12. 
The compounds of P'O?tUla I wherein p·is 1 (compounds· of Formula I in 

the N-oxide form) can be prepared by oxidizing a: comp0und of Form\lla I :i.n . . , . . . 

which p is o. TJ;l~ oxidation i"iii carried out at a reaction· temperature of 
approximately o0 c with an apPr()priate oxidizing agentand . .in a suit~le 

40 inert, organic solvent. Suita,ble oxidizing agents include hYdrogen 
peroxide "or perozjr acids 81.lch·as trifluoroperacetic acid~ permaleic acid, 

·· perbenzoic. acid, peracetic ~cid, and m-chloroperoxybenzoic .acid.. Suitable 
solvents include halogenated hydrocarbons, e.g.,. ~thylene chloride, and 
alcohols. Alternatively, the compounds of Formula I wherein .n..is 1 mav be 
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prepared using N-oxide derivatives of the starting materials or 
intermediates. 

Compounds of ·Formula I in which p is o can be p·repared by r.educi~g a 
compound of Formula I wherein p is 1. The reduction is carried out under 

s 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 so 0 c: 
.Appropriate reducing agents include sulfur, sulfur dioxide, 
tri~rylphQsphines (e.g., triphenylphosphine.), alitali borohydrides 

10 (e.g., lithium borohydride, sod~um borohydride, etc.), phosphorus 
trichloride and· .tribromide. Suitable sol vents include acetoni trile, 
ethanol or aqueous dioxane. 

Compounds of Formula I may be prepared as pharmaceutically acceptable 
acid addition salts by reacting th~ free base forms of a compound of 

15 Formula I wit~ a pharmaceutically acceptable inorganic or organic acid. 
Altern~tively, the pharmaceutically acceptable base addition salts !Jf 
compounds of Formula I may be prepared by reacting the free acid forms of 

. . 
compounds of Formula I with pharmaceutically acceptable inorganic or 
organic bases. Inorganic and organic acids and bases suitable for the 

20 preparation of the pharmaceutically acceptable salts of compounds of 
Formula I are set forth in·the definitions section of this application. 
Alternatively, the salt forms of the compounds of Formula I.may be prepared 
using salts of the starting materials or intermediates. 

The free acid or free base forms of the compounds of. Formula"I can be 
25 prepared from the corresponding base addition salt or acid addition salt 

form. For example, compounds of Fonnula I in an acid addition salt form 
. . 

may be converted to the corresponding free base by treating with a suitable 
base {e.g~, ammonium hydroxide iaolutioo, sodium hydroxide, etc.). 
·compounds of Formula I in a base additio~ salt form may be converted ·to the 

30 corresponding free acid by treating with a suitable acid (e.g., 
hydrochloric acid, etc) . 

In summary, the processes :for preparing the compounds of this 
invention ar~: · 

(A) for the preparation of a compo\ind of Fonnuia I, reacting, in the 
35 presence of a strong base, a compound of Formula II: 

0 . 

R4)l_OH .·. 
40 .• II 

or the protected derivative .. thereof, in which R4 is as defined in the 
Summary of · · 

This Sheet Has Been Replaced 
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the Invention; with a compound of Formula III: 

0 

5 

.10 in which each R1, R2 and· R3 are as defined in the Summary of the Invention; 

acidifying; decarboxylating; ~d when necessary removing any protective. 
groups; or 

15 

20 

25 

30 

{B) for the preparation of a compound of Formula I in which R2 is 

hydrogen and R4 is a group of Formula (a), reacting, in the presence of a 
Lewis acid, a compound of Formula V: 

R~1 .·· 
p 

......._ OCK
3 I 

H v 

in which P is a protective group and R1 is halo, with a compound.of 

Formula VI: 

VI 

in which R11 is halo or hydroxy and ·R1' is halo and n is 3, 4 or s; 
alk}rlating w;_th ·a compound of ·the formula L-R3 .in which. L is a leaving 

gr0up and R.3 is as defined above; reacting with a comp~d the formula 

HNR5R', or the N-oxide thereof, iri which R5 and R' are as defined above; and 

35 deprotecting; or 
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(C) for the preparation of a compound of Formula I in which R4 is a group 

of Formula (b) wherein p is O and q is 2, reacting a compound of 
Formula VIII: 

CH a 

in which R1
, R2 and R3 are as defined in the Summary of the Invention; with 

a compound of Formula IX: 

>-o-·· 
lX 

in which R7 is as defined in the Summary of the Invention; 'dehydrating; and 

then hydrogenating; .or 
(D) for the preparation of a compound of Formula I in which R4 is a group 

of Formula (a), treating a comi;>ound of Formula XI: 

Br~ ,..Cl 
.·.(CHa) •. 

XI. 

in which n is as defined in the summar,y of the Invention, with magnesium to 
give a corresponding Grignard reagent~ reacting the Grignard reagent with a 
compound of° Formula XIi: 

0 

in which each P is a protective group and R1 , R2 and R3 are as defined in 

the Sununary of the Invention, deprotecting and then reacting with a 
compound of the formula NHR'R.11 ; or 
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(E) for the preparation of a compound of Formula I in which R4 is a group 

of Formula (a), reacting, in the presence of a strong base, a compound of 

Formula II(a): 

I I (a) 

in which R5 and R6. is as defined in the Summary of the Invention, with a 

compound of Formula XIII: 

0 

X ll I 

in which each P is a protective group and R1 , R2 and R3 are as defined in 

the Summary of the Invention; .or 

(F) optionally alkylating a compound of Formula I in which R4 is a group 

25 of Formula (b) and R7 is h}"drogen with a compound of the· formula L-R20 in 

which L is leaving group and R20 is (C1_.) alkyl, CCu} alkenyl, phe~yl CC1-4) alkyl 

(wherein the phenyl is optionally substituted with one to three 

substituents ind~pendently selected froin (C1-4)alkyloxY', methylenedioxy, 

. ethyleneQioxy or halo) or L- (CHz)zR12 (wherein z and R12 are as defined in the 

30 Summary of the Invention) to give a compound of Formula I in which.R4 is a 

group of Formula ·(b)_ wherein R7 is not hyd;'ogen; or · 
. . 

(G) optionally alkylating a compound of Formula I in which R4 is a group 

of Formula (b) and R7 is hydrogen with a compound ~f the formula X-R21 in 

which X is azacycloprop-1-yl and R21 is -C(O}R14 , -SOzR.14
, · ~SQzNR14Ris or -· 

35 CONR14Ris (wherein R14 and R15 are .as. defined in the Summary of the Invention) 

to give 8: compound of FoJ:D\Ula I in which R4 is a group of FoJ:D\Ula- (b) _ 

wherein R7 is -CHzCHzNHC (0) R14, ~CHz~QiR14 , · -CHzCH.zNHS~NR1"R.15 or 

-CllzCHzNHCONR14R15
; or 

(H) optionally demethylating a c0mpowid ·of Formula I in which R3 . is 

40 m~thoxy, and then alkylating with a ComPound of the formula ~-R~ in w~ich 
R22 is (~)alkyl or phenyl (C1-c) alkyl (wherein the phenyl is optionally 

substituted with one to three substituents independently selected from 

halo, hydroxy~ (C1-4) alkyl, (C1-c) alkyloxy, nitro, amino, aminocarbonyl, 
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(C1-4) alkylamino, di (C1-4) al.kylamino, (C1-4) alkanoylamino and . . 
3,4-methylenedioxy) to give a cotripound of Form~la I in which 
R3 is (C2-4)alkyloxy or phenyl(C1-4)alkyloxy (wherein the phenyl is optionally 

substituted as defined in the Summary of the Invention); or 
s (I) optionally oxidizing a compound of Formula I in which p is O to give 

.a compound of Fo:rmula I in which p is l; or 
(J) optionally reducing a coltlPound of Formula I in which p is 1 to give a 
compound of FoJ:m'u.la I in which p is O; or 
(K) .optionally reacting the corresponding non-salt form of a compound of 

10 Formula I with a pharmaceutically acceptable inorganic or organic acid or 
base to give a pharmaceutically acceptable salt; or 

15 

(L) ~tionally 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, 

II, II(a), III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII refers to 
such formulae wherein R1, R2 , R3 , R4, R5 and R7 are as defined in their 

broadest definitions set forth in the Summary of the Inv@tion, with the 
20 processes applying particularly well to the presently ~r-eferred 

emb9diments. 

Examples: 

• 
25 BDMPLB 1 · 

3- [~- <tert:-·Butoxycarbonyl)piperid.in-4-yl)propionic acid 

The following is the preparation of a protected derivative_of a 
30 compound of Fonnula :n: in which R4 is a group of Formula (b) wherein q i's 

. 2. 

Step (a) 
4-Hydroxymethylpiperidine (27.0 g, 262 mmol) and 

35 di-t:ert:-butyldicarbonate (51.2 g, 235 llllllOl) were dissolved in THF (300 mL) 

and the solution was stirred 12 hours at room temperature. The mixture was ·. 
concentrated in vacuo and the residue was dissolved in ether. The . ether 
·solution was washed with water and then with· brine,· and dried over sodium·· 

•, . . . . 

sulfate. Evaporation of the solvents gave a residue (51.0 g) as an. oil. 
40 · The oil residue was diss~lved in pyridine (200 mL) and the solution 

·was cooled to o0 c. p-Toluenesulfonyl chloride (47.~ g, 250 mmol) was then 
added to the·solution and the mixture was stored at·s 0 c for 12 hours. The 
·mixture was poured into water· and extracted into ethyl acetat~. · The ethyl 
acetate extract was washed with St HCl, with water, and then with brine. 
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The ethyl acetate was then dried over sodiuin sulfate and then evaporated. 
Crystallization from ethyl acetate-h~xane gave l-(tert~butoxycarbonyl)-
4-[(p-toluenesulfonyloxy)methyl]-piperidine (SO g, 136 mmol), m.p. 7l-72°C. 

5 Step (b) 

Diethyl malonate (10.4 g, 65 mmol) was added to a solution of sodium 
ethoxide (4.42 g, 65 mmol) in ethanol (75 mL). l-(tert-Butoxycarbonyl)-
4:- ((p-toluenesulfonylox'y)methyl]piperidine (25 g,· 68 mmol), prepared. as in 
Example 1, .Step {a), was added and the mixture was. heated at reflux for 

10 4 hours. The mixture was cooled and partitioned between ethyl acetate and 
water. The ethyl acetate layer was separated, washed with water and then 
brine, dried over sodium sulfate.! and evaporated. Purification of the 
residue by silica gel chromatography (25% ethyl acetate-hexane) gave 
l-(tert-butoxyparbonyl)-4-(2,2-di(ethoxycarbonyl)ethyllpiperidine (16 g, 

15 45 mmol) as an oil. 

Step (c) 

l-(tert-Butoxycarbonyl)-4-(2,2-di(ethoxycarbonyl)ethyl]piperidine 
. (12 .2 g, 34 mmol), prepared as in Example 1, Step (bf, and potassium 

20 hydroxide (4.2 g, 75 mmol) were combined in ethanol (10 mL), THF (20 rnL)", 

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 

25 1- (tert-butoxycarbonyl} -4- [2 ,2-di (carboxy) ethyl] piperidine (8 .5 g, 28 mmol) 
which was heated in an oil bath to 165°C until evolution of ~ ceased · 

(approximately 10 minutes)·. . The residue was cooled and upon 
crystallization gave 3-[1-(tert-butoxycarbonyl)piperidin-4-yl]propionic 
acid (7.2 g, ·28 ~l), m.p. 81-83°C •. 

30 
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EXAMPLE 2 

N-Methoxy-N-methyl-4-·amino-S-chloro.:.2-methoxybenzam.ide 

The following is the preparation of a compound of Formula III in 

which R1 is chloro and R3 is methoxy. 

4-Amino-S-chloro-2-methoxyben~oic acid (10.1 g, 50-mmol) was 

dissolved in DMF (SO mL). Carbonyldiimidazole _(8.9 g, SS mmol) was added 

·10 to the solution and the mixture was stirred for 1S minutes. Triethylamine 

(7 mL, 5.1 g, 50 ·nunol) and N,0-dimethylhydroxylamine.hydrochloride (6.3. g, 
. . 

65 rmnol) were added and the mixture was stirred for 12 hours. The mixture 
. . . . 

was then diluted wi_th water and extr~cted into ethyl acetate. The ethyl 

acetate extract was washed with St HCl, with water, and then with brine. 

15 The extract was dried over sodium sulfate and ·then.evaporated. 

20 

Crystallization from ethyl acetate gave N-methoxy-N-methyl-4-amino-s­

C::hloro-2-methoxybenzamide (10 g, 41 nunol), m.p. 134•135°C. 

EXAMPLB 3 

1-(4-Amino-S-chloro-2-mathoxyphenyl)-

3-{1-piperidin-4-yl)propan-1-one 

The following is the preparation of a compound of Formula I in which 

25 R1 is chloro, R3 is methoxy, R4 is a group of Formula (b) in which p is 0, 

q is 2, and R7 is hydrogen. 

Step .Ca) 
3- [l-(tert-Butoxycarbonyl)p~peridin-4~yl]propionic acid (4.6 g, 18 

30 · mmol}, prepared as in Example 1, was dissolved in HMPA (10 laL) and THF (10 

mL), and this solution was added to a -20° solution of l,ithiuni. 

.diisop;-opylamide (60 nunol). The m:i,.xture was warmed to o0 c, -stirred for 30 

minutes, and then cooled to -40°C. N-Methoxy..:N-methyl-4-amino-5-chloro-

2-methoxybenzamide (4.9 g, 20 nmol), prepared as· in Example 2, was 

35 ·dissolved in HMPA (10 mL) and THF (10 mL) and this soiution was added to 

the mixture. The mixture was allowed to warm to 0°C over 1 h0ur, then 

diluted with water, washedwith ether, acidified with hy-4rochloricacid, 

and extracted into methylene chloride. The methylene chloride extract was 

concentrated in vacuo and the residue was heated in an oil bath to 140°C . 

40 for 30 minutes. '.!'he mixture was cooled, partitioned between water and­

e~hyl acetate. The ethyl acetate layer was separated, washed with 

5% sodium hydroxide and then brine, dried e>Ver sodium sulfate, and 

evaporated. Purification by silica gel chromatography (40% ethyl 

acetate-hexane} gave 1-(4-amino-S-chloro-2-methoxyphenyl)-
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3-[l-(tertJbutoxycarbonyl)piperidin-4-ylJ-propan-1-one (l.5 g, 3.8 mmol), 
m.p. l33-134°C. 

Step (b) 
1-(4-Amino-5-chloro-2-methoxyphenyl)-3-[l-(tert-butoxycarbonyl)- · 

piperidin-4-yl)propan-l-one (1.5 g, 3.8 mmo~) was dissolved in methylene 
chloride (20 mL) and trifluoroacietic acid (5 mL) was added to the solution. 
Afte.r 30 minutes the solution. was washed with aqueous ammonium ~ydroxide~ 
and dried over sodium sulfate. Evaporation of the solvents gave 

10 1-(4-amino-5-chloro-2-methoXyphenyl)-3-(piperidin-4-yl)-propan-l-one (1.1 

15 

g, 3.8 mmol), m.p. 138-140°C. 

BJCAllPLB 4 

1-(4-Amino-S-chloro-2-methoxyphenyl)-

5- (piperidin-i;.yl)pentan-1-one_ 

The following is the preparation of a compound of Formula I in which 
R1 is chloro, R3 is methoxy, and R4 is a group of the· Formula (a) wherein 

20 n is 4, p is o, and R5 and R' together are piperidin-1-yl . 

. Step (a) 
N-Acetyl-2-chloro-5-methoxyaniline (10.0 g, 50 mmol),· aluminum 

chloride (13.3 g, 100 mmol), and 5-chloropentanoyl chloride (11.7 g, 

25 75 mmol) were combined in ethylene dichloride (100 mL) and the mixture was 
·stirred at room temperature and under nitrog~n for 7 days. The mixture was 
then poured onto crushed ice and extracted into methylene chloride. The 
methylene chloride extract was washed with water and then dried. The 
solvent was evaporated in vacuo. Crystallization of the residue from ethyl 

30 acetate/heXane gave 1- (4-acetylamino-5-chloro-2·-hydroxyphenyl) -
5-chloropentan-1-one (10.18 g, 35~1 mmol), m.p. 126-128°C. 

Proceeding as in Example 4, Step (a), but replacing 1,5-dichlc::>ro-. 
pentan-1-one with 4-chlorobutyryl chloride, gave 1-(4-acetylamino-5-chloro-

35 2-hydroxyphenyl)-4-chlorobutan-1-one, m.p. 103-106°C. 

40 

Proceeding as in Example 4 1 Step (a), but replacing 1,5-di~hloro­
pentan-1-one with 1,5-dibromopentan-l~one and N-acetyl-2~cbloro-
5-methoxyaniline with N-acetyl-2-bremo-5-methoxyaniline, gave 

. . 
1-{4-acetylpino-5-bromo-2-hydroxyph~nyl)-s-b:i:omopentan-1-one. 

step Cb) 
1- ( 4 -Acetylamino- s -chioro:. 2 ·~h.ycn-oxyphenyl) -s -chloropentan-1-one · ( 1 . o 7 

g, 3 .s mmol), potassium carbonate·· (1.38 g, 10.0 mmol) and iodometh.ane {0.62 
mL, 10. o mmol) were combined· in methyl ethyl ketone (20 mL) and sti.rred at 
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reflux temperature for 4 hours, 15 minutes .. The mixture was partitioned. 

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 resi_due. Crystallization of the residue from. ethyl acetate-hexanes 

5 gave·1-(4-acetylamino-5-chloro-2-methoxyphenyl)-5-chloro-pentan-1-one 

(0.720 g, 2.37 mmol), m.p. 98-100°c. 

Proceeding as in Example 4, Step (b)_, but replacing 1- (4-acetylamino-

5-chloro-2-hydroxyphenyl) -5-chlorop~ntan-1-one with 1-(4-acetylamino~5-·. 

10 chloro-2-hydroxyphenyl)-4-chlorobutan-l-one, gave 

1-(4-acetylamino-5-chloro-2-methoxyphenyl)-4-chlorobutan-1-one as an oil. 

Proceeding as. in Example 4, Step {b), but replacing iodomethane with 

4-methoxybenzylchloride, gave 1-(4-acetylamino-5-chloro-

2- (4-methoxybenzyloxy) -phenyl] -5-chloropentan.,-l-one, m.p. 147-l49°C. 

15 Proceeding as in. Example 4, Step (b), but replacing iodomethane with 

3,4-dimethoxybenzylChloride, gave 1-[4-acetylamino-S-chloro-

2-(3,4-dimethoxy-benzyloxy)phenyl]-5-chloropentan-1-one, ~-P· 147°C. 

Proceeding as in Example 4, Step (b), but replacing iodometh&ne with. 

3,5-dimethoxybenzylchloride, gave 1-(4-acetylamino-5-chloro-

20 2-(3,5-dimethoxy-benzyloxy)phenylf-5-chloropentan-1-one, m.p. 1"35-137°C. 

Proceeding as in Example 4, Step (b), but replacing iodomethane with 

3,5-dimethoxybenzylchloride and 1-(4-acetylamino-5-chloro-2-hydroxyphenyl)• 

5-chloropentari-l-one with 1- (4,-acetylaminc:>-5-bromo-.2-hydroxyphenyl) -

5-bromo-pentan-1-one, gave l-[4-acetylamino-5-bromo- · 

25 2-(3,5-dimethoxybenzyloxy)phenyl]~5~bromopentan-1-one. 

Proceeding as in Example 4, ~tep (b), but replacing iodomethane with 

3 ,_ 4-~ethyienedioxybenzylchloride; gave 1- [4-acetylaniino-5-chloro-

2• (3,4-methylenedioxybenzyloxy)phenyl] '-5-chloropentan-1-one, m.p •. 132-

1340C. 

30 Proceeding as in Example 4, Step {b), but replaci.ng iodomethane with 

·- 2- (4-met:hoxyphenyl} -1-iodoethaJie, gave 1- { 4-acetylamino-5-chloro-

2 - [2- (4-methoxyphen) ethoxy] ph.ny;i. }~5-chloropentan-1-one, m.-p. 108-llO~C~ 
Proceeding as in Example:4, Step {b), but replac:j.ng iodomethaiie with 

2- (3,4-dimethoxyphenyl)-1.,.iodo8thane, gave 1-{4-acetylamino-5-chloro- ·. 

35 2-(2-(3,4-dimethoxyphen)ethoxy"]phenyl}-5'-chloropentan-1-one. 

Step (c) · 

·· 1- {4•Acetylamino-s-chloro~2.~methoxyphenyl) -5-chlo~ent:an-1 .. one 

{ o . 72 g, 2. 26 mmol) , sodium iodi~ ( o .15 g, o .1 mmolL and piperidine . 

40 (1.72 g; 20 mmol) were combined.inDMF (8.0 mL) and the mixture was heated 

to 80°C for 4 .5 hours. Water was then added to form a precipitate~ 
Filtrati~ gave 1- (4-acetylamino-5-:Chloro-2-methoxyphenyl) - .. 

5-(piperidin-1-yl)pentan-1-orie (o.s'g, 2.18 mmol), m.p. 14-7!?°C. 

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

45 5- (piperidin-l-yl)pentan-1-one was dissolved in 2N hydrochloric acid . 
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(25 mL) and the solution was stirred for 30 minutes. The solution was 
cooled in an ice bath to form a precipitate. The precipitate was coll~cted 
by filt.ration and washed. with water. Drying in a vacuum oven at 70°C gave 
1.- (4-amino-5-chloro-.2-methoxyphenyl) ~5- (piperidin-1.-yl) peJ:ltan-1.-one 

5 hydrochloride (0.65 g, 2 mmol), m.p. 2~0-221.°C. 

Proceeding as in Exampie 4, Step (c), but replacing 1.-(4-acetylainino-
. . 

s-chloro-2-methoxyphenyl)-5-chlo+opentan-l-one with 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-4-chlorobutan-l-one and piperidine with 

1.0· diethylamine, gave 1.-(4-amino-5-chloro-2-methoxyphenyl)• 
4-diethylaminobutan-1-one hydrochloride, m.p. 145-150°C. 

Proceeding as in Example 4, .Step (c), but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-5-chloropentan-l.-one with 
1-(4-acetylamino-5-chloro-2-methoxyphenyl)-4-chlorobutan~l-one and 

1.5 piperidine with pyrrolidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-
4- (pyrrolidin-1-yl)butan-1-one hydrochloride, m.p. 221-2·24°c. 

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

. . 
1-(4-acetylamino-S-chloro-2-methoxyphenyl)-4-chlor~tan-l-one, gave 

20 1-(4-amino-5-chloro-2-methoxy-phenyl)-4-(pip~ridin-l-yl)butan-1-one 

hydrochloride, m.p. 235-238°C. 
Proceeding as in Example 4, Step (c), but replacing piperidine with 

dimethylamine, gave 1- (4-amino_-5-chloro-2-:methoxfi>henyl) -5-dimethylamino~ 
pentan-1.-one hydrochloride, m.p. 21.9-220°C. 

25 P~oceeding as in Example 4, Step (c), but.replacing piper~dine with 
. . 

diethylamine, gave 1-(4-amino-S-chloro-2-methoxyphenyl)-S-diethylamino-
pentan-l..-one hydrochloride, m.p. 178-179°C. . · 

Proceeding as in Example 4, Step (c), but replacing piperidine·with 
di(prop-1-yl)amine, gave 1-(4-amino-5-chloro-2-methoxypheriyl)-S-di(prop-l-. . 

30 yl)-aminoperitan-1-one hydrochloride, m.p. 162-165°C. 
Proceeding as in Example· ·4, Ste~ (c) , but replacing; piperidine with 

pyrroiidine, gave 1-(4-amino-S-chloro-2-methoxyphenyl)-S;;;(pyrrolidin-l-yl)­
pentan-1-one hydrochloride, m.p. 203-205°C. 

Proceeding as in Example 4, Step (c), but replacingpiperidine with 
35 4-methylpiperidine, gave 1- (4-ami.no'-S-chloro-2~methoxyphenyl) -.s- (4-methyl­

piperidin-l-yl)pentan-1-one hydrochloride, m.p. 195-197°c. 
Proce~~ing as in Example 4, Step (c), but replacing pipe~idine ~ith 

4, 4-dimethylpiperidine ,. gave 1-· <4-ami.no-5-chloro-2-met,hoxyphenyl)"-
5- (4, 4-dimethylpiperidin-l~yl)pentan-1-one hydrochloride,, m.p. 239-241°C. 

40 Proceeding as in Exampl~ 4, Step (c), but replacing piperidine with · 
4-ethylpiperidine, gave 1-(4-mrlno-!;)-chloro-2-methexyphenyl)~S-(4-ethyl-

. . . 
plperidin-1.-yl)pentan-1-one hydrochloride, m.p. 197-198°C •.. 

Proceeding as in ExamPle ·4, Step (c), but replacing piperidine with 
4- (prop-1-yl)piperidine, gave 1- (4-amino-5-chloro-2-methoxyphenyl).: 

45 5-[4-(prop-l-yl)piperidin-l-yl]pentan-1~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 l-(4-amino-5-chloro-2-meth<>Xyphenyl)-
5-(4-aminocarbonylpiperidi~-1-yl)pentan-l-one hydrochloride, 
m.p. 230-235°C. 

Proceeding as in Example 4, Step ·(c), but replacing piperidine with 
4-'hydr~xypiperidine, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-
s- (4-hydroxy-piperidin-1-yl)pentan-l-one hydrochloride, m.p. 205·-201°c. 

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

10 5- (4-methoxy-piperidin-1-yl)pentan-1-one hydrochloride, m.p. ·193-"i95°C. 
Proceeding as in Example 4, ~tep (c), but replacing piperidine with 

4-(methylsulfonyl)aminopiperidine, gave 1-(4-amino-5-chloro-
2-methoxyphenyl)-5-[4-(methylsulfonyl)aminopiperidin-1-ylJpentan-1-one 
hydrochloride, m.p. 245-'246°C. 

15 Proceeding as in Example 4, Step {c); but replacing piperidine with 
4- (methyls.ulfonyl)aminomethylpiperidine, gave 1- (4-amino-5-chloro-. 
2-methoxy-phenyl)-5-(4-(methylsulfonyl)aniinomethylpiperidin-l-yl)pe~tan-l­

one hyd~ochloride, m.p. 231-232°C. 
Proceeding as in Example 4, Step (c), but replacing piperidine with 

20 4-phenylpiperidine, gave 1- (4-amino-S-chloro-2-methoxyphenyl) -s- (4-phenyl­
piperidin-1-yl)pentan-1-one hydrochloride, m.p. 257-259°C. 

25. 

Proceeding as in Example 4, Step {c), but replacing piperidine with 
morpholine, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-S~{morphol-l-yl)· 
pentan-1-one hydrochloride,·m.p. 229-231°C.. 

Proceeding as in Example 4, Step (c), but replacing piperidine with 
azacycloheptanei gave 1.:(4-amino-!:1-chloro-2-methoxyphenyl}-S-(azacyclo­
hept-1-yl)pentan-l-one hydrochloride, m.p. 203-20S°C. · 

P·roceeding as in Example 4, Step {c), but replacing piperidine with 
. . 

3-azabicyclo[2.2.l]heptane, gave 1-(4-amino-5-chloro-2-metho.xyphenyl~-
30 s- (3-azabicyclo [2 .2 .1] hept-3-yl}pentan-1.::one hydrochloride, .m.p. 158-160°C. 

. . 35 

Proceed~ng as in Example 4, Step (c), but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-S-chloropentan-1-one with 
l-[4-acetylamino-5.;..chloro-2- (4-methoxybenzyloxy)phenyl] -
·s-chloropentan-i-one, ·gave 1- (4-amino-5-chloro- . 
2- (4-methoxybenzyloxy)phenyl] -5-(piperidin-1-yl)pentan-1-one hydrochloride, . 
m.p. 229-230°C. 

Proceeding_ as in Example· 4, Step (c), .but replacing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl~ -S-chlorope~tan-l-one with 
1-{4-acetylamino-S-chloro-2-(3;4-dimethoxy~benzyloxyph~nyl]-5-chloro-

40 pentan-1-one, ·gave 1- [4-amino-5-chloro-2-·(3,4-diinethoxybenzyloxy)phenyll.,. 
5- (piperidin-1-yl)pentan-1-one~ m.p. 125-127°C ... 

Proceeding as in Example 4, Step (c), but replacing 1-(4,.acetylamino-
5-chloro-2-methoxyphenyl)-S-~hloropentan-1-one with. 
1- [4-.acetylamino-S-chloro-

45 2-(3,4~methylenedioxybenzyloxy)phenylJ-5-chloroi>entan-l-one, gave 
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1~[4-amino-5-chloro-2-(3,4-methylenedioxybenzyloxy)phenyl]­

s- (piperidin-l-yl)pentan-1-one,. m.p. 120-122°c. 
·proceeding as in Example 4, Step (c), but replacing l-(4-acet¥lamino-

5-chloro-2-methoxyphenyl)-5-chloropentan-l-one with l-[4-acetylamino-
. . 

s 5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-5-chloropentan-l-one and 
.piperidine with dimethylamine, gave l- [4-amino-5-chloro-
2- (3,5-dimethoxybenzyloxy)phenyl] -5-dimethylaminopentan-1-one · 
hydrochloride, m.p. 221-224°C. · .• 

Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-
lO 5-chloro--2-methoxyphenyl) -5-chloropentan_-1-one with 

l-[4-acetylamino-5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-
5-chloropentan-1-one and piperidine with diethylamine, gave l-[4-amino-
5-chloro•2-(3,5-dimethoxybenzyloxy)phenyl)-5-diethylaminopentan-l-one, 
m.p. l05-107°C. 

15 Proceeding as in Example 4, Step (c), but.replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-5-chloropentan-l-one with l-[4-acetylamino-
5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-S-chloro-pentan;.l-one and. 
~piperidine with pyrrolidine, gave 1-[4-~no-5-chloro-
2-(3,S-dimethoxybenzyloxy)phenyl]-S-(pyrrolidin-1-yl)pentan-1-one, 

20 m.p. 125-127°C. 
Proceeding as in Example 4·, Step (c), but replacing 1- (4-acetylamino·-

5-chloro.-2-methoxyphenyl) -5-chloropentan-l-:one with· 
l-[4-acetylamino-5-chloro~ 

2-(3,S~dimethoxybenzyloxy)phenyl]-5-chloropentan-l-one, gave 1-(4-amino-
~5 5-chloro-2-(3,S-dimethoxybenzyloxy)phenyl)-S-Cpiperidin-l-yl)pentan-l-one, 

m.p.· l28-130°C. 
Proceeding as in E~le 4, Step (c)~ but replacing.l-{4-acetylamino­

S-ch~oro-2-methoxyphenyl)-5,.chloropentan-1-one-with l-(4-acetylamino-
5-bromo-2-(3,5-dimethoxy)benz:YloXyphenyl]~S-bromopentan-l-one, ga~ 1-(4':' 

30 · amino-5-bromo-2- (3,~-diuiethoxy)benzylo]cyphenyl] -5- (piperdin-1-yl)pentan-1..; 
one hydrochloride, m.p. · 238-23~:0c . 

. Proceeding as in Example· 4; Step (c), but replC!l-cing 1- (4-acetylamino-
5-chloro-2-methoxyphenyl) -S-chloropentail-1-one with 
l-[4-acetylamino-5-chloro~ 

35 2- (3,5-dimethoxybenzyloxy)phenyl] .. s-chloropentan-1·-one and piperidine with 
4-methylpiperid:ine, gave 1-[4-amino~S-Chloro-
2 - ( 3, 5 -dimet~oxybenzyloxy) phenyl].: s- ( 4 .:methylpiperidin-1-yl) pentan- l -orie, 
m.p. l36-137°C. 

Proceeding as in Example 4; Step (<"!),but replacing 1-(4•acetylamitto• 
40 S-chloro-2-methoxyphenyl) -S-chloropentan-1-one with·. 

1- [4;.acetylamino-5-chloro- . 
2-(3°,S-dimethoxybenzyloJ(y)phenylJ-s-cliloropentan-l-:one and piperidine· with 
4-(prop-1-yl)piperidine, gave 1:;;"[4•amino-5-chloro-
2-(3,5-dimethoxybenzyloxy)-phenyl]-S-[4-(prop-1.-yl)piperidin-1-

45 yl]pentan-1-one, m.p. ll9-120°C. 
This Sheet Has Been Replaced 
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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-chl.oro-
2- (3, 5.-dimethoxybenzyloxy)phenyl] -5-chloropentan-1-one and piperidine with 

5 4,4-dimethylpiperidine, gave 1-(4-amino-5-chloro-
2-(3,5~dimethoxybenzyloxy)-phenyl]-5-(4,4-dimethylpiperidin-1-

yl)pentan-1 .. one, m.p. 135-l36°C. · 
Proceeding as in Example 4, Step (c), but replacing 1-(4-acetylamino-

5 -·chloro- 2 -methoxyphenyl) - s-·chloropentan-1-one with 1- [ 4 -acetylamino-. . , . 

10 5-chloro-2-(3,5-dimethoxybenzyloxy)phenyl]-5-chloropentan-1-one and 
piperidine with 4-hydroxypiperidine, gave l-[4-amino-5-chloro-
2-(3,5-dimethoxybenzyloxy)-phenyl]-5-(4-hydroxypiperidin-l-yl)pentan-l-one 
hydrochloride, m.p. 220-222°c • 

. Proceeding as in Example 4, Step (c),.but ~eplacing 1-(4-aaetylamino-
15 5-chl~ro-~-methoxyphenyl)-5-chlorq>entan-l-one with 

·1- · [ 4-acetylamino- 5 - chloro-
2 - ( 3, 5.-dimethoxybenzyloxy) phenyl] -5-chloropent:an-l- one and piperidine with 
4-(2-hydroxyethyl)piperidine, gave 1-[4-amino-5-chloro-2-(3,5-dimethoxy­
benzyloxy)phenyl]-5-[4-(2-hydroxyethyl)piperidin-1-yl]pentan-+-one 

20 hydrochloride, m.p. l80~183°C~ 

Proceeding as in Example 4, Step-(c), but replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-5-chloropentan-l-one with 
1- [4-acetylamino;.5-chloro-2- (3,5-dimethoxybe.nzyloxy)phenyl] -5-chloro­
pentan-1-one and piperidinewith 4-methoxypiperidine, gave l-[4-amino-

25 5~chloro-2-(3,5-dimethoxyben~yloxy)phenyl]-5-(4-methoxypiperidin~l-

yl)pentan.;.l_-one hydrochloride, m.p. l95-196°C. 
Proceeding as in Bxampie 4, Step (c), but replacing 1- (4-acetylamino-

5-chloro-2-methoxyphenyl)-5-chloropentan-l-one with 
1-(4-acetylamino-5-chloro-

30 2-(3,5-dimethoxybenzyloxy)phenyiJ-S•chloropentan-l-one and piperidine with 
4-aminocarbonylpiperidine, gave l-[4~amino-5-chloro-2-(3,5-
dimethoxybenzyloxy) -phenyl] -5- (4-aminocarbonylpiperidin-1-·yl)pentan-1-one 
hydrochloride, m.p. 207-209°C. 

Proceeding as in Example 4, Step (c), but replacing1~(4-acetylamino-
-... 

35 5-chloro-2-methoxyphenyU-S-chloropentan-1-one with 
1-(4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl]-S-chloropentan~l-one and piperidine with 
4-(aminocarbonyl)aminopiperidine, gave 1-(4-amino-5-chloro-

. - . 
2- (3, 5-dimethoxy-benzyloxy)phenyl] -5- (4- (aminocarbonyl) aminopiperidin-l-

40 yl]pentan-1~one hydrochloride, m.p. 220•224°C. 
· Proceeding as in Example 4, Step (c), but replacing 1~ (4-acetylainino-

5-chloro-2-methoxyphenyl) -S-chloropentan-1•one with 
1- [4-acetylamino-.5~chloro- · 
2-(3,S-dimethoxybenzyloxy)phenyl]-5-chloropentan-l-one and pipe~idine with 

45 4-(aminocarbonyl)aminomethylpiperidine, gave 1-[4-amino-5-chloro-

.· 
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2 -. ( 3, 5 -dimethoxybenzyloxy) phenyl] -5- [ 4 - (aminocarbonyl) aminomethyl -
piperidin-1-yl]pentan-1-one hydrochloride, m.p. 130-135°C. . . 

Proceeding as in Example 4, Step (c), but_ replacing 1-(4-acetylamino-
5-chloro-2-methoxyphenyl)-5-chloropentan-1-one.with 

5 1-. [4-acetylamino-5-chloro-
.2- (3, 5-dimeth~xybenzyloxy)phenylJ -5-chloropentan-1-one .and piperidine with 
4-(methylsulfonyl)aminopiperidine, gave 1-[4-amino~~-chloro-
2-(3,5-dimethoxy-benzyloxy)phenyl]-
5- [4-(methylsulfonyl)aminopiperidin-1-yl].pentan-1-one hydrochloride, 

10 m.p. 240-24s 0 c. 
Proceeding as in Example 4,_ Step (c), but replacing 1-(4-acetylamino-

5-chloro-2-methoxyphenyl)-5-chloropent~-1-one with 
1-[4-acetylamino-5-chloro-
2-(3,5-dimethoxybenzyloxy)phenyl] -5-chloropentan-l-one and piperidine with 

15 4- (methylsulfonyl) aminomethylpiperidine, gave _1-·[4-amino;.5-chloro-
2- (3, 5-d-:!-methoxybenzyloxy) phenyl] -5- [4- (methyl.sulfonyl)aminomethyl­
piperidin-1-yl] pentan-1-one hydrochloride, m.p. 211-213°C. . . 

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

20 ·1- [4-acetylamino-5-chloro-
2- (3,5-dimethoxybenzyloxy)phenyl]-·5-chloropentari-1-one and piperidine with. 
4- (2- (methylsulfonyl)aminoethyl)piperidine, gave 1· [4-amino-5-chloro-
2.:. (3,5-dimethoxybenzyloxy)phenyl] -5-{4- [2- (UJethylsulfonyl)aminoethyl] -
piperidin-1-yl}pentan-l-one hydrochloride,· m.p. 205-2Q6°C. 

25 Proceeding as in Example 4, Step: (c), but replacing l.; (4-acetylamino-

30 

~-chloro-2.;methoxyphenyl) -5-chloropentan-1-one with 
l-[4-acetylamino-S-chloro-
2-(3,5-dimethoxybenzyloxy)"phenyl]-S-ehloropentan-l-one and piperidine·with 
·4-phenylpiperidine, gave 1- [4-amino-5-chloro-2- (3,5-
dimethoxybenzyloxy)phenyl] -5~ (4-phenylpiperidin-1-yl)pentan-l~one 
hydrochloride, m.p·. 237-239°C. 

·. 

. Proceeding as in Example 4, Step le>, but replacing 1- (4-acetyl~ino-
5-chloro-2-methoxyphenyl) -S-chloropentan-1-one with . 
1-[4-acetylamino-5-chloro-

3 5 2 ~. ( 3, 5 -dime_thoxybenzyloxy) phenyl] -5 .;chlo:i:opentan-1-one ·and piperidine with . 
azacycloheptane, gave 1- [4-amino-S-chloro-2-·(3,5-
dimethoxybenzyloxy)phenyl] -5- (azacyclohep.t-1-yl)pentan•l~~e, 
m.p. 137-13~oc. 

Proceeding as in Example 4, ~tep (c), but.replacing 1-(4-acetylamino-
40 5-chloro-~-methoxyphenyl)-5-chloropentan-l~one with 

1-{4-acetylamino-5-chloro-

45 

2- {2- {4-methoxyphen}ethoxy]phenyl}-5-chloropentan-1-one, ·9ave 1-{4-amino-
5-chloro-2-(2-(4-methoxyphen}ethoxy]pheriyl}-5-(piperidin-1-yl)pentan-i-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-methoxyphenyl)-5-chloropentan-1-one with 

1- { 4-acetylami:t?-o·-5-chloro-

2- [2- (3, 4-dimethoxyphen) ethoxy) phenyl}-5-chloropentan-1-one, gave 

1- { 4-amino-5-chloro-2- (2- (3, 4-dimethoxyphen) ethoxy] phenyl}-

5 5-(piperidin-l-yl)pentan-l-one, m.p. 224-225°C. 

Proceeding as in Example 4, Step (~),but replacing 1-(4-acetylamino-

5-chloro-2-m:ethoxyphenyl)-5-chloropentan-l-one with 

1~{4-acetyiamino-5-chloro~ 

2-[2-(4-methoxyphen)ethoxy]phenyl}-5-chloropentan-l-one and piperdine witlh 

10 4-methylpiperidine, gave l-{4-amino-5-chloro-2-(2_.(4-methoxyphen)ethoxy] -

phenyl}-5-(4-methylpiperidin-1-yl)pentan-1-one hydrochloride, 

. 15 

20 

m.p. 226-228°C. · 

EXAMPLE S 

4 1 -Amino-s• -chloro-~• -methoxyacetophenone 

The following is the preparation of a compound of·Fonnula VIII in 

which R1 is chloro, R2 is hydrogen and R3 is methoxy. 

N-Methoxy-N-methyl-4-amino-5-chloro-2-methoxybenzamide (24.4 g, 100 

mmol) was dissolved in THF (400 mL) and the .solution was cooled to -40°C. 

Methyl-lithium in ether (143 mL, 4.4 g, 200 mmol) ) was added and the 

mixture was allowed to warm to 0°C. Aqueous hydrochloric ~cid was added 

25 and the mixture was extracted into ethyl _acetate. The extract was washed· .. 

with brine, dried over sodl,um·sulfate, and evapora~ed to leave a solid. 

Crystallization from ethyl acetate.;hexane gave 4 1 -amino-5 1 -chloro-2 1
-

methoxyacetophenone. (15.0 g, 75 mJnol) ,' m.p. ll4-116°C. 

30 Pro.ceeding as in Example 5, but replacing N-methoxy-N-methyl-4-aminC?-

5-chloro-2-methoxybenzamide with N'."methoxy-N-methyl-4-amino-5-chloro-

2, 3-.ethylenedi~enzamide gave 4-a:mirio-5-chloro-2,3-ethylenedioxyph~nyl­

acetophenone, m.p. 133•135°C. 

Proceeding as in Example 5, but replacing N-methoxy·N'."methyl-4_-amino• 

35 5-chloro-2-methoxybenzamide with N·~ethoxy-N-methy:L:.4.amino-5-chloro-

2,3-dimethoxybenzamide ga~e 4-aDtino-5-chloro-2,3-

d:i,m~thoxyphenylacetophenone, m.p. 75•7a 0 c . 

• 



27780-FF 

-39-

EXAMPLE 6 

4 1 -Amino-5 1 -chloro-2~3•-ethyl~nedioxyacetophenone 

s. . The following is the preparation of.a compound of Formula·VI in which 

R1 is chloro and R2 and R3 are together ethylenedioxy. 

Step (a) 
A solution of 1,4-benzodioxan (8.4 M, 25 mL, 0.21 mol) in 15 mL of· 

10 acetic acid was treated with· chlorine gas at 10 to 20°C giving a yellow 

precipitate. The' precipitate was isolated by filtration and washed with 

water. Crystallizat~on of the precipitate from ethanol gave 6,7-dichloro-

1,4-benzodioxane (25.5 g, 0.124 mol), m.p. 147-148°C. 

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

acetyl chloride (13.5 M, 5 mL, 0.0675 mol) and aluminum chloride (10.g, 

O. 075 mol·) ·in 200 mL of 1,2-dichloroethane was stirred under nitrogen for 

24 hours. The mixture was poured into approximately 500 mL of ice/dilute 

20 hydrochloric acid and ext~acted with methylene chloride. The met~ylene · 

chloride extract were washed with sodium bicarbonate {1x), water (lx) and 

brine {1x) and then dried over sodium sulfate. The methylene chloriQ& was 

filtered ·and concentrated by rotary eva~o~ation, Purification of the 

residue by column chromatography {silica 230-400 mesh; 15% ethyi 
. . . . 

25 acetate/hexane) _gave 5,6-dichloro-2,3-ethylenedioxy•acetophenone (8.1 g, 

0.033 mol), m.p. 83-86°C • 

. Step (c) 
5', 6' -Dichloro-2', 3 1 -ethylenedioxyacetophenone (8 .5 g, 0 .0344 mol) 

30 was added in portions to 34.5 ~ of stirring fuming nitric acid at a rate 

such that the temperature of the reaction mixtilre remained below 10°C. The 

mixture was 11Jti:rred for an additfonal 10 minutes at s0 c and then poured 

onto 250 g of crushed ice giv;l.ng yellow"precipitate. The precipitate was 

isolated by filtration and washed with water. Drying gave 5 1 ,6 1 -dichloro-

35 2 1 ,3 1 -etbrlenedioxy-4 1 -nitroacetc;,phenone (8.9 g,. 0.034i·mo1), m.p. 

181-182°C. 

Step (d) 
A mixture of s •, 6 • -dichloro-2 • , 3·· -ethylenedioxy-4' ~nitroacetophenone 

40 . (2 g, . 7 .63 mmol) and 10% pall~dium on carbon (800 srig) i~ 17 mL of 15% 

45 

sodium hydroxide and i60 mL of ethanol hydrogenated.at s1·psi for 7 hours~ 

The mixture was filtered and concentrated by rotary evaporation and the 

residue ·was stirred into water~ Drying gave 4 I -amino~ 

2',3'-ethylenedioxyacetophencme (970 mg, 5.04 mmol), m.p. 135-136°C. 
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Step (e) 
A solution of 4'-amino-2 1 ,3 1 -ethylenediox}racetophenone (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 

5 allowed to wa%11' to room teinperature and then stirred for l6 hours. The 
mixture was ·concentrated by rotary ev~pbration and the residue was stirred 
into water. The residue was isolated by filtration and washed with water. 
Drying gave 2 1 ,3 1 -ethylenedio:Xy-4 1 -(methylcarbonylamino)acetophenone (289 
mg, 1.23 mmol), ~.p. 142-144°C. 

10 
Step (f) 

A solution of 2 1 ,l•-ethylenedioxy-4'­
(methylcarbonylamino)acetophs!none (250 mg, 1.06 mmol) in 6 mL of 
dimethylformamide under nitrogen was cooled in an ice/water bath and 

15 N-chlorosuccinimide (156 mg, 1.17 mmol) was added. The mixture was allowed 
to warm to room temperature and then ~eated at ss0 c for 1.5 hours. The 
mixture was th~n cooled to roan temperat~re and stirred for 16 hours. The 
mixture was concentrated.by rotary evaporation and the residue was stirred 
into water. The residue was isolated by filtration and washed with water. 

20 Drying gave 5'-chloro-2',3'-ethylenedioxy-4'-(methylcarbonylamino)­
acetophenone (170 mg, 0.69 mmol), m.p. 181-l82°C. 

Step (g) 

·A mixture of 5'-chloro-2',3'-ethylenedioxy-4'-(methylcarbonylamino)-
25 acetophenone (152 mg, O .56 mmol) and sodium hydroxide (4N, 1.4 mL, 5 .6 

mmol) in s mL of methanol was heated at reflux for 3.5 hours. The mixture 
was c~ncentrated by rotary evaporation and the residue was stirred into 
water. The residue was·isol~ted by filtration and washed with water, 
Drying gave 4 • -amino-5.' -chloro-2 •·, 3' -ethylenedioxyacetophenone (95. mg, 

30 0.41 mmol), m.p. 133-136°C. 

35 

40 

J;aAMPLB 7· 

l-(4-Amin~-5-chloro~2-methozypheDyl)~ 

3-(piperidin-4.:.yi>propan-l•one 

The following -is the preparation of a compolµld of Formula I in which 
R1 is chloro, R3 is methoxy, R4 is a group of Formula (b) in whi"ch p is o, 
q is 2, and R7 ·is hydrogen. 

Step (a) 
4-Amino-5-chloro-2-methoxyacetophenone (12.75 g; 64 mmol), .prepared 

as in Example 5, was suspended in THF (125 mL). Th~ suspenEJion was added 
· to a -so 0 c solution of lithium diisopropylamide (16 .·1 g, 150 mmol) in 'i'HF 

• 
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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 s0 c. Aqueous anunonium chloride was added and the mixture was 
extracted three times with ethyl acetat~. The combined extracts were 

5 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-hy-?roxy-3-(pyridin-4-yl)propan­
l-one "c12.1 g, 40 mmol), m.p. 181-183°C. 

10 Step (b) 

1- (4.-Amino-5-chloro-2-methoxyphenyl) -3-hydroxy-3- (p~idin-4-yl) -
propan-1-one (8.6 g, 28 mmol), prepared as in Exampl~ 6; Step (a), was 
dissolved in concentrated sulfuric acid (40 mL) and the solution was 
stir~ed at room temperature for 15 minutes. The solution.was poured onto 

15 ice, basified with ammonium hydroxide, and then filtered to collect a 
yellow solid. Drying gave 1-(4-amino-5-chloro-2-methoxyphenyl)-
3-(pyridin-4-yl)-2-propen-1-:one (7.6 g, 26 mmol), 209-211°C. 

20 

Step· (c) 

1- (4-Amino-5-chloro-2-methoxyphenyl) -3- (pyridin-4-yl) -2-propen-:l-one 
(O .. s g, 1. 7 mmol), prepared as in Example .6, Step (b), was dissolved in 
acetic acid <2s mL) and the solution was hydrogena1"ed over 
5% rhodium-alumina catalyst (0.2 g) at SO psi for 24 hours. The solution 
was filtered, diluted with water, basified with ammonium hydroxide, and 

25 . extracted three times with methylene. chloride. · The combined extracts were 

.. 30 

35 

dried over sodium sulfate. Evaporation gave l-(4-ami,no-5-chloro~2-
methoxyphenyl) -3- (piperidin-4-yl)propan-1;.;one CO .35 g1 .1.2 minOl) . 

EXAMPLE 8 

1-(4-.Amino-$-chloro-2-methoxyphenyl)-
3-(piperidin-4-yl)-2~propen-l·one· 

The.following is an alternative method to E~le 7, Steps (a)-(b). 

Potassium hydroxide (5.0 g, 89 .• 3 mmol) was dissolved in water 
(25. o mL). Ethm:lol (100 mL) was added to the solution and th~ mixture was 
stirred. 
4-Amino-5-chlor~-2-methoxyacetoplienc:>ne c10.o g, so.5· Dimol), prepared as in 

40 EXample 5, was addeci to the stirring solution·and after 5 minutes PYridirie-

4-carboxaldehyde (6.4 g, 60.0 mmol) was added and the mixture was stirred· 
for approximately 12 hours~ The mixture was then diluted with water and 
filtered to collect a· yellow solid. Drying ·gave 1-(4-amino-s-chloro-
2-methoxyphenyl). -3- (pyridin-4-yl) -2-propen-1-one (12.85 g, 44.5 mmol). 

45 
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Proceeding as in Example 8, but replacing 
4-amino-S-chloro-2-methoxyacet0phenone with 
4-amino-5-chloro-2,3-ethylenedioxy-acetophenone gave l-(4-amino-S-chloro-
2,3-ethylenedioxyphenyl)-3-(pyridin-4-yl)propen-l-one, m.p. 209-211°C. 

Proceeding as in Example 8, but replacing 
4-amino-S-chloro-2-methoxyacetophenone with 4-amino-S-chloro-2,3-dimethoxy­
acetophenone gave l-(4-amino-S-chloro-2,3-dimethoxyphenyl)-3-(pyridin-4-. 
yl) -propen-1-one, m.p. · 220-223°C. 

EXAMPLE 9 

i-<4-Amino-5-ohloro-2,3-ethylenedioxyphexiyl)-
3-(piperidin-4-yl)-2-propan-1-one 

The following is an alternative method to Example 7, Step (c) • 

. Step (a) · 
A solution of 1-(4""amino-S-chloro-2,3-ethylenedioxyphenyl)-

3-(pyridin-4-yl)-2-propen-1-one (1.55 g, 5 mmol) in so mL of THF was 
20 hydrogenated over St palladium on carbon (0.5 g) for approximately 2 hours. 

25 

The mixture was filtered and concentrated by rotary evaporation. 
Purification of the residue by silica gel chromatography (2t CH,OH-CH:zCl~ + 

O.lt ~OH) gave 1-(4-~ino-5-chloro-2,3-ethylenedioxyphenyl)-

3- (pyridin-4-yl)propan-1.:one (1.2·3 .g, 3.8 mmol). 

Step (b) 

A solution of 1-(4-amino""5-chloro~2,3-ethylenedioxyphenyl)~· 
3-(pyridin-4-yl)propan-1-one ·(1.23 g, 3.8 mmol) in 15 mL of glacial.acetic 
acid was hydrogenated over St rhodium-alumina catalyst (1.ci g) .at so· psi . . 

30 for approximately 20 hours. The mixture was filtered an~ the filter was 
washed several. times with ethanol. The combined filtrates were 
.concentrated in vacuo. Purification of the residue by silica gel 
chromatography (20\" CH,OH-CHiC12. + 0.2\- .~H). 9aVe 1- (4-_amino:..s-Chloro-2,3-. 

ethylenedioxyphenyl)-3-(piperidin-4-yl)-propan:..1-one (0.22 g; 0.68 mmol). 
35 

40 

. . : 

1-(4-Amino-5'."ohloro-2-methozyphenyl)-
3.: [l· (p~-1-yl)piperidin:..4-yl]propan·l·one 

The following is.the preparation· ofa campound· of.Fo~la I in Which 

~1 is chloro, R3 is methoxy, and R4 is·a. group of Formul~ (b), in which p is 

0, q is 2 and R7 is prop-1-yl. 

1- (4~Amino-·s-chloro-2-methoxyphenyl) -3- (piperidin-4-yl)pr0pan-1..;one 



27780-FF 

-43-

( O . 2 g, O ·. 67 mmol) , prepared- as in Example 3 or Example 7, triethylamine 
(0 .2 mL), and 1-bromoprqpane (O ~065 mL, O. 75 mmol) were dissolved in . 

DMF "(4 mL) and the solution was stirred at room temper:ature for l.2 hours. 
The solution was partitioned between aqueous ammonium hydroxide and ethyl 

5 acetate. The ethyl acetate layer was separated, washed with water and then 
brine, dried over soditµn sulfate, and ~vaporated. Purification of the 
residue by silica gel chromatography (lOt CH,OH-~Cl2) gave l- (4-amino-

5-chloro-2-methoxyphenyl)-3- [l- (p~op-1-yl)piperidin;..4-yl]propan-l-one which 
was then dissolved in ethanolic hydrochloric acid. Crystallization with· 

10 ether gave l-{4-amino-5-chloro-2-methoxyphenyl)-3-[l-{prop-l­
yl)piperidin·-4-yl]propan-l-one hydrochloride (0.15 g, 0.4 mmol), m.p. 200-
2010c. 

· Proceeding as in Example 10, but replacing l-bromopropane with 
15 iodomethane, gave l-(4-amino-S-chloro•2-methoXyphenyl)-

20 

3- (l.-methylpiperidin-4-yl)propan-1-orie hydrochloride, m.p. 1.79-180°C. 
Proceeding as in Example 10, but replacing 1"."bromoproi;)ane with 

iodoethane, .gave 1-{4-amino-5-chlor~-2-methoxyphenyl)-
3-(l.-ethylpiperidin-4-yl)propan-1-one h~drochlor~de, m.p. 128-130°C. 

Proceeding as in Example 10, but replacing l-bromopropane with 
iodobutane, gave l-(4-amino-5-chloro-2-methoxyphenyl)-
3- [l- (but-l-yl)piper~_din-4-yll -propan-1-one hydrochloride, m.p. 195-196°C. 

Proceeding as in Example 10·, but replacing 1-bromopropane with l­
bromo-2-methylpropane, gave 1-(4-amino-5-chloro-2-methoxyphenyl)-3-(1-(2-

25 _ . -methyl-prop-l-yl)piperidin-4-yl]propan-i-one hydrochloride, ~-P· 198-199°C. 
Proceeding as in Example 10, bu:t replacing l-bromoprop~e with 1-

bromo-3-methylbutane, gave i-"c4-amino-5-chloro~2-inet~oxyphenyl)-3-[l-(3-
methyl-but .. 1-yl)piperidin-4-y1Jprop_~;.1-one hydrochloride, m.p. 178-l79°C. 

Pro_ceeding as in Ex8mple 10, but replacing 1-b~ropane with · 
30 1-bromopentane, gave 1-{4-amino-S-chloro-2-methoX}'phenyl)-3-(1-(pent-1-yl),.._ 

piperidin-4-yl]propan-1-one hydr9chloride, m.p. 196-197°C. 
Proceeding as in Example l.Q, but:· replacing 1-bromopropane .with 

· i-bromohexane, gave 1- (4-amino-5;;.chlO"ro-~-methoxyphenyl) -:3::-'h~ (hex-1-yl).: 
piperidin-4-yl]propan-1-one hydrochloride, m.p. 212-213°c. 

. . . . .· . . 
. 35 Proceeding_ as in Example 10; bUt ·replacing 1-bromopropane with 

3-bromopropene, gave 1·- (4-amiiio~S-~oro-2-methoxyphenyl) -3- [1- (2-
propenyl) -piperidin-4-y~]propan;..·1~one, ·hydrochloride, m.p •. · 162-16.3°c. 

Proceeding as in ExamPle 10, :bUtreplacing 1-bromopropane with 
1-chlo:t~-2-meth~thane, gave 1.:(4-~ino-5-chloro-2-methoxyphenyl)-

40 3- [1- (2-meth~::-ethyl)piperidin-4•yllpr6pan-l-on~ hydrochloride. . 
. . 

Proceeding as in Example 10; btit replacing 1-bromopropane w~th 2-
bromo-1- [ (dimethylaminosulfonyl) am:i.noJ ethyl, gave l-{4-amino-5-chloro-
2-methoxy-phenyl}-
3 - { 1- [2 - ( dimethylaminosuif.onyl) amiO:oethyl] piperidin-4 -yl }propan-1-one 

45 hydrochloride, m.p. 195-196°C. 

Th~1ii11 iu111u11r~r· 
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Proceeding as in Example 10, but replacing 1-bromoprop~e with 2-

bromo -·1- [ ( dimethylaminocarbonyl) amiJ?-ol ethyl, gave 1- ( 4 -amino- 5 -chloro-
2 -methoxy-phenyl) -
3-{l- [2-(dimethylaminocarbonyl)aminoethyl]piperidin-4-yl}propan-l-one 

5 •hydrochloride, m.p. 167~171°C. 

Proceeding as in Example 10, but replacing i-bromopropane with 2-

bromo-~- [ (met~oxycarbonyl) amino]ethyl, gave 1-(4-amino-5-chloro-
2-methoxyphenyl)-3-{1-[2-(methoxycarbonyl)aminoethyl]piperidin-4-yl}propan-

1-one hydrochloride, m.p. 239-240°C. 
10 Proceeding as in Example 10, but replacing 1-bromopropane with 2-

15 

bromo-i- [ (trifluoromethylsulfonyl)amino] ethyl, gave 1-(4-amino-S-chloro-· 
2-methoxy-phenyl)-
3-{l- [2~ (trifluoromethylsulfonyl)aminoethyl)piperidin~4-yl}propan-1-one 

hydrochloride, m.p. 2~5-238°C". 

Proceeding as in Example 10, bu~ replacing l-bromopropane with 3-
' bromo-l- [(methylsulfonyl)amino)propyl, gave 1-(4-amino-5-chloro-
2-methoxyphenyl). -3-{l- (3- (methylsulfonyl) aminoprop-l-
yl) piperidin-4-yl}propan-1-one hydrochloride, m.p. 194-195°C. 

Proceeding as in Example 10, but replacing 1-bromopropane with 
20 iodobutane and l-(4~8mi.no-S-chloro-2-methoxyphenyl)-3-(pipericµ.n-4-

yl)propan-l-one with i-(4-amino-5-chloro-2,3-ethylenedioxyp~enyl)-. 
3-(piperidin-4-yl)propan-l-one, gave l-(4-aniino-5-chloro-
2,3-ethylenedioxyphenyl) -3- [1- (but-1-yl) -piperidin-4-yl)propan-l-one 
hydrochloride, m.p. 265-267°C. 

25 . Pro~eeding as in Example 10, but replacing l-bromopropane with 

30 

iodobutane and 1-(4-amirio-5-chloro-2-methox}'phenyl)-3-(pi.peridiri-4:-
. . 

yl)propan-1;.one withl-{4-amino-5;.chloro-2~3-dimethoxyphenyl)-3-(piperidin-
4-yl)propan-1-one, gave 1-(4-amino-5-chloro-2,3-dimethoxYphenyl)-
3-[1-(but-1-yl)piperidin-4-yl]-propan-1-one hydrochloride; m.p. 175-l76°C. 

BDMPLB 11 

1;. (4-Aminc-S-chloro-2-methoxyphenyl) "'. . 
3-{1-[2-(:methylsulfonyl)amincathyl]pipe~idin·4-yl}propan·l·one 

35 .• 

The following is the prepara~ion of a compound of Formula I in which 
R1 is chloro, R' is methoxy, and R4 is a· group ·of Formula _{b) in whi«:=h p is 

0, q is 2 and R7 . is. 2-.C {methyisulfonyl) amino] ethyl. 

40 Ethylenimine (40 mg, 0.9 ~l) was dissolved i~ toluene (5 mL) and 
the solution was cooled in an ice bath. A solution of methanesulfonyl 
chloride in toluene (1 mi.~ O.l mg, 1 mmol) was slowly added and the mixture 
was stirred for 20· minutes to form a solution of 
1-(2-(methylsulphonyl)ethyl]ethylenimine. 
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l-(4-Amino-5-chloro-2-methoxyphenyl)-3-(piperidin-4-yl)propan-l-one 

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

THF (20 mL) and the solution of' l-~2-(methylsulphonyl)ethyl]ethylenimine_ 

was added through a filter. The mixture.was heated under r~flux for l hour 

5 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 

(l5!fr CH,OH-CHzCl2) gave l- (4-amino-5-chloro-2-Qtethoxyphenyl) .. 3 .. {l- [2-

(methylsulfonyl) aminoethyl] -piperidin-4-yl}propan-l-one. Crystall:ization 

10 from ethanolic hydrochloric acid gave 1-(4-amino-5-chloro-2-~thoxyphenyl)-

3-{l-[2-(methylsulf911yl)aminoethylJ-piperidin-4-yl}propan-l-one 

hydrochloride, m.p. 123-126°C. 

15 

EXAMPLE 12 

1-[4·Amino-5-chloro·2·(3,5·dimethoxybenzyloxy)phenyl]· 

3·{1·[2-(methy~sulfonyl)aminoethyl)piperidin-4-yl}propan-i"-one 

The following.is the preparation of a· compound of Formula I in whiCh 

20 R1 is .chloro, R3 is 3,5-dimethoxyben:zyloX:y and R4 is a group of Formula (b), 

in which pis o, q is 2 and R7 is 2-(methylsulfonyl)aminoethyl. 

Step (a) 

1-[4-Amino-5-chloro-2-methoxyphenyl]-3-{1-[2-

25 (methylsulfonyl)aminoethyl]-piperidin:-4-yl}propan.:.1-one (1.19 g, 2.8 -mniol), 

prepared as in Example 11, was dissolved· in dichloroethane (50 mL) •. Boron­

tribromide in methylene chloride (4 mL, 1.o·g, 4.0 .. mmol) was-added and the 

mixture was stirred for approximately 12 hours: The mixture was then 

poured over ice and methylene chioride (150 mL) and ammonium hydroxide) 
. . . . : 

30 were added. This bilayer mixt'lire was stirred until a solution had formed 

in th~ methylene chloriqe layer. The _aqueous layer was removed and 

c~ined with fresh methylene chloride. '(100 mL) and this bilayer mixture . -

was stirred. "The methylene chloride layers were ~ombined and· dried over 

potassium carbonate. Filtration and concentration gave ·1·(4-amino-5-

35 chloro-2-hydroxyphenyl) -3-{1- [2-.' 

40 

- -

(methylsulf<?nyl)aminoethyl]piperidin-4-yl}propan-l~one {0~8 g, 2.0 mmol). 

Step (b) . __ 
1-(4-Amin0-5-chloro-2-hydr~xyphenyll-3-{l-[2-

(methylsulfonyl}aminoethyl)-piperidin .. 4-yl}propan-1-one (0.'18 g, 

_. 

1.93 mmol), 3,5-dimethoxybenzyl ~hlorid!! (0.396 g, 2.12 mmol), and 

potassium carbonate (2. 6 ·g, 18. a: mmol} were combined in DMF c• 2 mi.> and 

'the mixture was stirred at ambient temperature for 48 hours. Additional 

3,5-dimethoxybenzyl chloride (0.05 g, 0.13 mmol) was added and the_ mixture 
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was stirred for 24 hours. The sol vent was removed under reduced pressure 
and methylene chloride and aqueous sodium bicarbonate were added to the 
remaining sqlids and this bilayer mixture was stirred. The methylene 
ch.loride layer was separat~d, washed twice with water, 'and dried over . . . 

5 - potassium carbonate. Filtration and concentration gave a .crude product 
(1.2 g). 

Purification by silica gel chromatography (3% CH,OH-~Cl1) gave 

l-[4-amino-s-c~loro-2-(3,5-dimethoxybenzyloxy)phenyl)-3-{l-[2-

(methylsulfonyl)aminoethyll-piperidin-4"'Yl}propan-1-one (0.53 g, 0.98 
10 mmol). Crystallization from ethanolic hydrochloric acid gave 1-. [4-amino-5-

chloro-2~ (3,S-dimethoxybenzyloxY")phenyl] -3-{l- [2-
(methylsulfonyl)aminoethyl]-piperidin-4-yl}propan-l-one hydrochloride (0.54 . 
g, 0.93 mmol), ·m.p. 123-126°C. 

15 ·Proceeding as in_Example 12, Step··(a), but replacing l-[4-amino-5-
ehloro-2-methoxy-phenyl]-3-{l-[2-
(methylsulfonyl)aminoethyl]piperidin-4-yl}p~opan-1-one with l-(4-amin6-
5-chloro-2-methoxyphenyl)-3-[l-(but-l-yl)piperidin-4-yl]-propan-l-one, and 

"then correspondingly as in Example 12, Step (b), gave l-[4-amino-S-chloro-
20 2-(3,5-dimethoxybenzyloxy)phenyl]-3-[l-(but-l;.yl)-

piperidin-4-yl]propan-l-one hydrochloride, m.p. 179-182°C. 
Proceeding as in Example 12, Step (a), but replacing l-[4-amino-5-

chloro..;2-meth;,xyphenyl} -3-{l- (2- . 
(methylsulfonyl)aminoethyl]piperidin-4-yl}propan-l-one with 1-(4-amino-

. . 
25 .s-chloro-2-methoxyphenyl)-3-[l-(pent-l-yl)piperidin-4-yl]-propan-l-one, and 

then correspondingly as in Example 12, Step (bf, gave l-[4-ainino.:s-chloro-
2-(3,S-dimethoxybenzyloxy)phenyl]~3-{1..;{pent-l-yl)­

piperidin-4-yl]propan-l-one hydrochloride, m.p. l74-176°C. 
Proceeding as in Example 12,· but replacing 1- [4-amino-5-chloro-2-

30 methoxy-phenyll-3-{1-(2-(methylsulfonyl)aininoethyl]piperidin-4-yl}propan-l-
.one with l-(4-ainino-S-chloro-2-methoxyphenyl)-3-(1-(2-
meth~thyl)piperidin-4-yl]-propan-1-one, ·and:then correspondingly as in 
Example 12, Step (b), gave l-[4-amino-5-chloro-

. . 
2- (3, 5-dimethoxybenzyloxy)phenyl] -3- [1- (2..;methoxyethyl)..; 

35 piperidin-4-yl]propan-l-one hydrochl~_ride, m.p. 183·184~C. 

40 

Proceeding ·as in Example 12, Step (a), but replacingl-[4-amino-s­
chl~ro-2-methoxyphenyl] -3-{1- c2.:. 
(methylsulfonyl)aminoethyl]piperidin•4-yl}propan-l-one with 1-[4-amino:-5-
chlo~o-2-methoxyphenyl] -.3-{l- [2- (dime_thylaminosulfonyl)amino- · 
ethyl]piperidin-4·.:.yl}propan-1-one, "and then correspondingly a!J in· Example 
i2, Step. (b) I gave 1- c4-~ino-S-chloro-2- (3,S-dimethoxybenzyloxy)phenyl] -. ·. . . 
3-{l- (2- (dimethylaminosulfonyl) aminoethyll piperidin-4-yl·}propan-l•one 
hyd~ochloride, m.p. 173-176°C. 

Proceeding as in Example 12, Step (b) '· but replacing 
45 3,5-dimethoxybenzyl chloride with.benzyl chloride, gave 1-(4-amino-5-
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chloro-2-benzyloxyphenyl)-

3-{1-[2-(methylsulfonyl)aminoethylJpiperidin-4-yl}propan-1-one 

hydrochloride, m.p. 193-194°C. 

Proceeding as in Example 12, Step (b) but replacing 

• 

5 3,5-dimethoxybenzyl chloride with 3-methoxybenzyl chloride, gave 1-[4-

amino-5-chloro-2-(3-methoxy-benzyloxy)phenyll-

3-{1-[2-(methylsulfonyl)am;i.noethyl]piperidin-4-yl}propan-1-one 

hydrochloride, m .. p. 174-176°C .. 

Proceeding as in Example 12, Step (a), but replacing 1-(4-amino-5-

10 ·chloro-2-methoxyphenyl)-3-{l-[2-

(methylsuifonyl)aminoethyl]piperidin-4-yl}propan-1-one with 

1-(4-amino-5-chloro-2-methoxyphenyl]-5-(piperidin-1-yl)pentan-1"'.one, and 

then as in Example 12, Step {b), but replacing 3,5-dimethoxybenzyl chloride 

with iodoethane, gave 1-(4-amino-5-chloro-2-etholqiphenyl]-

15 5-(piperidin-1-yl)-pentan-1-one hydrochloride, m.p. 230-231°C. 

·Proceeding as in Example 12, Step {a), but replacing·i-{4-amino-5-

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

(methylsulfonyl) aminoethyl] piperidili-4-yl }propan-_ 1-one with 

1- [4-amino-5-c~loro-2-metho.xyphenyl]-5- (piperidin-l-yl)pentan:-1.-one, and 

20 then as in Example 12, Step (b), but replacing 3,5-dimethox}rbenzyl chloride 

with 1-bromopropane, gave 1-(4-amino-5-cbloro-2-(prop.:.1-yloxy)phenyl)-

5-(piperidin-1-yl)pentan-1-one hydrochloride, m.p. 232-233°C. 

Proceeding as i~ Example 12, Step (a), but replacing·l-(4-amino-5-

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

25 {methylsulfonyl)aminoethyllpiperidin;.4-yl}propan-1-one with 

1- (4 -amino-s-chioro-2 -methoxyphenyiJ. -5- (piperidin-1-yl) pentari-1-one, and 
. . 

then as in Example 12, Step (b), but replacing 3,5-dimethoxybenzyl chloride 

with 3,5-dimethylbenzyl chloriQe, gave 1-(4-amino-5-chloro-

2..: (3·, 5 -dimethylbenzyloxy) -phenyl] -5- (piperidin-1-yl) pentan-1-one 

30 hydrochloride, m.p·. 21B-233°C. 

Proceeding as in Example 12, Step (a), but replacing 1-[4-amino-5-

chloro-2-methoxyphenyl]-3-{l-[2-

Cmethylsulfonyl)aminoethyl]piperidin:..4-yl}propan-1-one with 1-(4-amin~-

5-chloro-2-methoxyphenyl)-5-(4-aminocarbonylpiperidin-l-yl)-pentan-1-one, 

35 and then as in Example 12, Step (b), but replacing 3,5-dime~benzyi ·. 

chloride with 3-methox:ybenzyl chloride, gav.e 1-(4-amino-5-chloro:-

2- (5-methOxybenzyloxy).phenyl] -s- (4-aminocarbonylpiperidin-1-yl}- .·· 
. . . . . . 

pentan-1-one hydrochloride,. m.p. 20.4-20S°C. · 

This1if 1i ii1l1~il1i~llaced. 
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EXAMPLE 13 

1-(4-Amino-S-chloro-2-methoxyphenyl)-

3-{l-[3-(4-methoxyphenyl)prop-1-yl]piperidin-4-yl}propan-1-one 

.The following is the preparation of a compound of Formula I in which 

R1 is chloro, R2 is hydrogen and R3 is methoxy and R4 is a group of 

Formula (b), in which pis O, q is 2 and R7 is·3-(4-methoxyphenyl)prop-l­

yl. 

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 mmo1) in 13 mL of 

acetonitrile was heated under nitrogen at ·reflux for approxi~tely 4 hours. 

The mixture was concentrated in vacuo and purification of the residue by 

silica gel chromatography (St CH,OH-~Cl2 + O.lt NII.OH) gave 1-(4-amino-5-

chloro-2-methoxyphenyl)-3-{l-[3-(4-methoxyphenyl)prop-l-yl]­

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

Step (b) 
A solution of(4-amino-5-chloro-2-meth~xyphenyl)-

3-{l-(3-(4-methoxyphenyl)-prop-l-yilpyridinyl-4~yl}propan-l-one hydroiodide 

(l.82 mg, 3.28 nunol) in 30 mL of·DMF was h"~~drogenated over a platinum(IV) 

25 oxide catalyst (350 mg)·at 50 psi. The reaction mixture was filtered and 

concentr~ted unde.r high vacuum. The residue was dissolved in 150 mL of 

methylene chloride and the solution was dilU.ted ~ith a solution of a!nmonium 

hydroxi~e. The methylene chloride layer was sepa-rated and washed with ice 

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

30 concentrated in vacuo. Crystallization of the residue from ethanolic 

hydrochloric acid gave l-(4-amino-S-chloro-2-methoxy-phenyl)-3-{l-[3-(4-

~ethoxyphenyl)p;op-i-yl]piperidin..:4-yl}propa:n~1-one hy~ochlori&! (l.33 g, 

3.09 nmol), m.p. 18~-190°C. 

35 Proceeding as in Example 13, Step (a), but replacing 3-(4-

methoxyphenyl)-1-iodopropane with 3-(3,s~dimethoxyphenyl)-1-iodopropane, 

and then correspondingly as in Example 13,. Step (b), gave 1-(4-alitino-5-.. . . •' .. 

chloro-2-methoxy-phenyl}~3-{1-[3-(3,S~dimethoxyphenyl)prop-l-

yl]piperidin-4-yl}propan-1-one hYcirochloride, ·m.p. 160-163°C. 

4 o Proceeding as in Example _ 13, Step (a) , . but replacing ·3 - ( 4 -

methoxyphenyl)-1-iodopropane with 3-'(3,4-dimethoxYPhenyl)-l-iodQPropane, 

_and then. correspondingly as in.Example 13~ Step ·(b), gave 1- (4-amino-5:. 

chloro-2-methoxy-phenyl)-~-{l-[3-{3,4-dimethoxyphenyl)prop-1-

yl] piperidin-4-yl}p·ropan-l-one hydrochloride; m.p. 177-l ~9°C. 
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Proceeding as in Example 13, Step (a), but replacing 3-(4-
methoxyphenyl) ·-1- iodopropane with .. 3 - ( 3, 4-ethyl~nedioxyphenyl) -
1-iodopropane, and then correspondingly as in E~le 13, Step (b), gave 1-
(4 -amino-5-chloro-2-methoxy-phenyl) -3 - { l- [3-. (3, 4-ethylenedioxyphenyl) prop-

s l-yl]piperidin-4-yl}propan-l-one hydrochloride, m.p. l68-l70°C. 
Proceeding as in "Example 13., · Step (a), but replacing 3- (4-

methoxyphenyl) -1-iodopropane with 3-(3,4-methylenedioxyphenyl)-
1-iodopropane, and then correspondingly as in Example 13, Step (b), gavel­
(4-amino-s~chloro-2-methoxy-phenyl)-3-{l-(3-(3,4-methylenedio~henyl)prop-

10 l-yl]piperidin-4-yl}propan-1-·one hydrochloride, m.p. 200-202°C. 
Proceeding as in Example 13, Step (a), but replacing 3-(4-

methoxyphenyl)-1-iodopropane .with 3-(3,4,5-:trimethoxyphenyl)-l-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-. 

15 yl)piperidin-4:..yl}propan-.l-~ne hy~ochloride, m.p. 1so-1s2°c. 
Proceeding as in Example 13, Step (a}, but replacing 1-(4-amino-5-

chloro-2-methoxyphenyl) ·<3-pyridin:..4_-ylpropan-1-one with 1- (4-amino-5-
chloro-2,3-ethylenedioxyphenyl) -3~pyridin-4-ylpropan-1-one, ·and then 
correspondingly as in Example 13, Step (b), gave 1-(4-amino-5~chloro-2,3-

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

·EXAMPLE 14 

l-{4-Amino-5-chloro-2-methozyphenyl):.. 
s-pipe~idin•l-ylpentan-1-one 

The following is the prep~ration of a compound.of Formula I in which 
R1 is chloro, R2 is hydrogen, R3 is methoxy and R4 is a group of Formula (a) , · 

30 in which p is O, n is 4 and R5 and R4 together are piperdin-1-yl. 

Step (al 
Magnesium. (236 g, 9. 71 mol): was suspended in 3 .S L of THF under .. 

nitrogen aDd l-bromo-4-chlorobut~e (1.11 L, 8.68 M, 9.63 mol) was added at 
35 a rate such that the tei0perature of the mixture remained below 2S.°C. A 

solution of.N-methoxy-N-met::hyl-4-~ino-5-chloro-2-methoxybenzamide (400 g, 

i.64 ~l), ~repared as in ExmllPle 2,under nitrogen in 4 L of .THF was 
cooled to -20°<;: and 410 mL of chlorotrimethylsilane ns a~ed. The mixture 
was ~llowed to.warm to between"12.and 30°C.and then 2,s·L of the.solution 

40 containing the magnesium and 1-bromo-2-chlorobutane was added over 
approximately20 minutes. The.mixture was cooled t~ S°C and then diluted 
with 420 mL of concentrated hydrochloric acid in 5 L of. water. The mixture 
wa~ heated to j2°c, stirred for·· 1s minutes and then diluted with· 
approximately' 2 L of ethyl acetate. The organic· layer was separated and 

45 washed sequentially with 2 L of water and 2 L of 1:1 water/saturated sodium 
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chloride solution and saturated sodium chloride solution. All aqueous 
la~ers were combined and extracted with e~hyl acetate. All organic layers 
were combined, dried over sodium sultate, filtered and concentrated. The 
residue was combined with hot hexane and allowed to stand at room 

s temperature for approximately 12 hours giving a precipi~ate. The 
precipitate was isolated by fi~tration and washed with hexane. Drying in a 
vacuum oven at between SO and S5°C under a-nitrogen gas bleed gave 
l-(4-amino~S-chloro-2-methoxyphenyl)-S-chloropentan-l-one (365 g, 

10 
l.33 mol). 

Step (b) 
A mixture of 1-(4-amino-S-chloro-2-methoxyphenyl)~ 

5-chloropentan-1-one (365 g, 1.33 mol), piperidine (620 g, 7 mol) and 
sodium iodide (30 g, 0.2 mol) in 1 L of DMF was heated at between 78 and 

15 82°C for 4 hours. ~e react:i,.on inixture was allowed to cool to 50°C, _then 
stirred for approximately 12 hours and 5 L.of water was added. The mixture 
was stirred at· 25 to 30°C. for 1 hour giving a precipitate and the .. 

.. 

precipitate _was isolated by filtratio~. The precipitate was washed with 4 
L of water and dried under suction for l hour. 

20 The precipitate was dissolved in approximately 2 L of ethyl acetate 
by heating to approximately S0°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 minute!'I and then stirred for 3 hours .in and ice­
water bath giving a precipitate. The precipitate was isolated by 

25 filtration and washed with 1 L of cold 1:1 water/ethyl acetate and then 1 L · 
of ethyl· acetate •. The precipitate was dried in a vacuum oven at between 45 
and 50°C under a nitrogen gas bleed for 24 hours, at 50 to 55°C for 24 
hours· and.then at room temperature for 48 hours. 

The dry precipitate was dissolved in approximately 9 L of boiling 
30 methanol~ The solution was filtered and then distilled under vacuum to a· 

volume of approximately 4 L~ .. Reagent alcohol was added and the mixture was 
distilled under atlliOspheric pressure to a ·boiling point of between 72 and . . . . . 

74°C and a total volume of approximately 5 L. The remaining mixture was 
stirred at room temperature for approximately 12 hours· and then in an ice 

35 bath for 4 hours giving a precipitate. ' The precipitate was isolated ·by 

filtration and washed wit,h approximately 1.s L of alcohol. The isolated 
precipitate was dried by suction for 2 hours and then in a vaC::u\lm oven at 
between 55 and 60°C under a nitr0gen gas bleed for approximately 1;z hours 
and the dry precipitate was passed through a size·io clinicai screen. 

40 Further drying in a vacu~ ~ri at between SS alld60°C under a nit:t-ogengas 
bleed for 48 hours gave 1-(4~~ino-S-chloro-2-methoxyphenyl)-S-piperidin-1~ 
ylpentan-1-one·hydrochloride (357 g,. 0.99 mol), m.p. 220-222°c. 

Proceeding as in Example 14 but replacing piperidine with 4-methyl-
45 piperidine gave 1-(4-amino-5-chloro-2-methoxyphenyl)-S-C4-methylpiperidin-
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1-yl-pentan.:.1-one hydrochloride, m.p. 197-198°C. 

EXAMPLE 15 

1-(4-Amino•S-chloro-2-mat~hanyl)­

S-piparidin-1-ylpantan-1-ona 

The following is the preparation of a compound of .Formula~ in which 

R1 is chloro, R2 is hydrogen, R3 is methoxy ~d R4 is a group of Formula (a), 

10 in which pis O,·n is 4 and Rs an4 ~'together are piperdin-1-yl. 

A suspension of 5-(piperdin-l-yl)valeric acid hydrochloride (6.6 g, 

30 mmol) in 100 mL of THF was cooled in an ice bath and lOO"mL of lN 

lithium bis(trimethyls~lyl)amide in T!IF was added. The ice bath was 

15 removed and the resulting solution was stirred at room temperature for 1 

hour. A mixture of methyl 2-methoxy-4-amino~5-chlorobenzoate (2.15 g, 10 

mmol) ·and ~lorotrimethylsil~e (2.5 mL, 20 mmol) in 2·5 mL of THF was 

cooled in an ice bath and 20 mL of lN lithium bis(trimethylsilyl)amide in 

THF was added. The solution containing the 5-piperdin~1-ylvaleric acid and 

20 lN lithium bis(trimethylsilyl)amide was cooled in an ice bath and the . 

mixture containing the methyl 2-methox}r-4-amino-5-chlorobenzoate was added 

over 5 minutes. The reaction mixture was removed from the ice bath and 

stirred at 50 to 55°C for 2 hours and then a solution of .25 mL of 

concentrated hydrochloric acid in 175 mL of water was added. The mixture 

25 w~s stirred at so to 55°C under a gentle stream of nitrogen and then 120·mL 
. . 

of ethyl ace~ate was added. The mixture·was stirred in an ice bath.for 1 

hour giving a precipitate~ The precipitate was isolated by £iitration and .· . 

washed with ethyl acetate. · The precipitate was stirred in approximately 40 

mL of bo~ling isopropanol for 30 minutes and then.for.~ hour in an ice 

30 _bath. The precipitate was isolated by filtration and washed ;,,ith 

isopropanol. Drying in a. ~cuum oven at between 55 and 60°C under a · . 

nitrogen gas bl~ed for·1s hOurs gave 1-(~-amino-S-chloro-2-me~oxyphenyl)~ 
s-piperidin-1-ylpentan-1-one hydrochloride (2.9 g, 8 mmol) •. 

35 

40 

......... ;.:. 
··.:::._ 

BDllPLB 16 

The following are representative pharmaceutical f·oxmulations 

containing a comp~d of Formula I. 

ORAL FORMULATION 



5 

10 

15 

20 

25 

. 30 

27780-FF 

-52-

A. representative solution for oral administration contains: 

Compound of Formul-a .J: 100-1000 m:g 
Citric Acid Monohydrate 105 mg 
Sodium Hydroxide 18 mg 
Flavoring 
water q.s: .to 100 mL 

INTRAVENOUS FORMULATION 

A representative solution for intravenous administration contains: 

Compound of Formula I 

Dextrose Monohydrate 
Citric Acid·Monohydrate 
Sodium Hydroxide 
Water for Injection 

TABLET FORMULATION 

10-;LOO mg 
q.s to make isotonic 
1.05 m~ 
0.18 mg 
q.s. to 1.0 mL 

A representative tablet form of .a coinpound of Formula I may contain: 

Compound of Formula I 
Microcrystalline cellulose 
Stearic Acid 
Gol,loidal ·silica 

.• 

BJWIPLB 17 

1 t 
73 t 
25 t. 

1 " . 

THORACIC ESOPHAGUS 5 -HT4 RE.CEPT()R. ASSAY 

The following describes an iD vitro assay which utilizes rat isolated 
esophageal muscularis mucosae to identify test-c0mpounds which are 
5-HT4_ receptor lig~ds. 

35 Thoracic esophagi are· isolated £ran male, Sprague-Dawley rats and 
placed i~ Tyrode' s solution. The outer striated muscle is r~moved to 
rev.eal the muscularis mucosae. Each mucosae is S\l~ended vertically ina · 
10 mL tissue bath containing methysergide (1 j.&M) , . cocaine (30 µM) , and 

. . . 
·corticosterone (30 µM) in TyrOde•s -solution maintained at 37°C and 

40 constmitly aerated with a 95~ <>i and. st CC>i gas mixt\lre. 

A·resti~g tension of 1 $is applied to each tissue ~d thereafter 0.5 
g is reappl~edat 15 minute interVals. A steady st;ate contraction to 
carbachol (3 µM) is produced and then the tissue is exposed to 5-HT in a 
cumulative-concentration fashion, _increasing in concentration until maximal 
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or near maxima:! relaxation is achieved. The 5-HT produces a 

concentration-~ependent, 5-HT4 receptor mediated relaxation of the 

·muscularis mucosae tissue. 

The tissue is exposed to drug free Tyrode's solution for 30 minutes 

s and then ~gain contr~cted with carbachol. The tissue is then exposed to 

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

the esophageal muscularis niucosae, the.tissue is exposed to 5-HT in the 

presence of the test compo\lild. Compounds which intrinsically produce 

relaxation are characterized as 5 -HT4 receptor ago~is.t;s. . Compounds which 

lO inhibit the·relaxa.tion responses to 5-HT are characterized as 5-HT4 

receptor antagonists. 

Proceeding as in.Example 17, the following results were obtained for 

the compounds of this invention: 

15 Compound Affinity Constant (-log) 

20 

25 

30 

. 35 

A 7.4 

B 7.5 

c a.4 
D 

E 

F 

A: 

B: 

8.2 
8.8 
10.6 

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

yl)pentan-l-one hydrochloride 

1- (4-amino-5-chloro-2-:methoxyphenyl) -5- (4-methylpiperidiny1-:1-

yl)pentan-1-one :hydrochloride . 

C: 1- (4·-amino-5-chloroi2-methoxy-phenyl)-3-{2-

[(methylsulfonyl)aJllino]ethyl}piperdin-4-yl]propan..:1-one 

hydrochloride 
D: 

E: 

F: 

1-(4-_,am.ino-5-chloro-2-methoxy-phenyl)-3-[l~(n-butyl)piperdin-4-

yl]propan-1-one hydrochloride 

1-:(4-amino-s-chl~re>;;.2;.ineth~-phenyl)-3;.{1-
[3-(3,4-dimethoxyphenyl)prop-1:-Yllpiperdin-4:•yl}propan-1-one 

. hYdrochlorid~ . 
3-(4-methoxyphenyl)prop-l.;.yl;. n~ly ·1- (4-amino-S-chloro-2,3..: 

"ethylenedioxyphenyl)-3-{1- [3-(4~~henyl)- . 

·prop-1-yl]piperdin•4-yl}propan-1:-one qydrochloride 

.his1ii~i!1\1i1ii~tlii 
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EXAMPLE 18 

PROKINBTIC ASSAY 

5 The following describes an in vivo method of determining prokinetic 

activity by measuring the extent the d:rug affects the rate of gastric 

emptying of test lt).eal 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 

10 (Hercules Inc., Wilmington, Delaware) to 200 mL of cold distilled water 

that .is being ~ixed in a Waring blender at approximately 20,000 rpm. 

Mixing continues until complete dispersion and hydration of the cellulose 

gum takes place (approximately 5 min) . Three beef bouillon cubes are 

dissolved in 100 mL of warm water and then blended into the cellulose 

15 solution followed by 16 g of purifi~d casein (Sigma ~emical Co .. , St. 

Louis, MO) , 8 g of powdere·d confectioners sugar, 8 g of cornstarch, and. 1 g 

of powdered charcoal . Each ·ingredient is added slowly. and mixed thoroughly 

"resulting in approximately· 325 mL of a dark gray to black, homogenous 

paste. The meal is then refrigerated .overnight during which time trapped 

20 air escapes. Prior to the assay the meal is removed from the refrigerator. 

and allowed to warm to room temperature. 

Mature (170 to 204 g) male Sprague-Dawley rats are deprived of food 

for 24 hours with water ad libitum. On the morning of the study each 

animal is weighed and randomly assigned to treatnierit groups consisting of 

25 ten animals per group. Each rat receives either vehicle, te~t C<?JllPound or 

the reference standard metocloJ?ramide by intraperitoneal injeqtion. At 0.5 

hours post injection 3.0 mL of test.meal- is orally administered to each rat 

wi ~h a 5 . o mL di~posabl·e syringe~ Five test meal samples are weighed on an 

analytical balance and these weights are averaged to find a mean test meal 
.. . . 

30 weight. At 1.5 hours post injection each rat is sacrificed by carbon 

dioxide asphyxiation and th:e stomach is removed by opening the abdomen and 

carefully clamping and cutting the esophagus just below the pyloric 

sphincter. Taking care not to lose any of th~ ~ts _contents, each stomach 

· is placed on a small, pre-weighed ari.d correspondingly iabeled 7 mL weigh 
. . . 

35 boat and immediately weighed cin an analytical balance. Each stomach is . 

then cut open along the lesser curvature, rinsed with tap wate~, gently 

blotted dry to remove excess moisture and weighed. The amount of test meal 

remaining in the stomach ·iS represented by the difference between the 

weight of the full stomach and the weight of the stomach empty.- . The 

40 . difference between the amount o~ test meal rema~ning and the mean test meal 

weight represents the quantity of test meal that empties during the 1.5 

hou~ post injection period. 

Responses are represented as gr~s of meal emptied or percent ~ge 

from control. Means and standard dev.iations· of the test groups are 

45 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 

5 determined to possess prokinetic activity. 

10 

EXAMPLE 19 

ANXIOLYTI~ BEHAVIOR ASSAY 

.. The following describes ah in vivo method for determining an.xiolytic 

activity by measuring the extent the "drug a_ffects 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 

15 quarters controlled for sound, temperature and humidity. Food and water 

are available ad libitum. The mice are kept on a 12 hour light and 12 hour 

dark cycle, with lights on at 6:00 a.m. and off·at 6:00 p.m. All . .. 
·experiments begin at least 7 days after arrival on s~te. 

The automated apparatus for detecting changes in eXploration is" 

20 obtained from Omni-Tech Electronics Columbus Ohio and is simil·ar to that of 

Crawley and Goodwin {19_80) , as described in Kilfoil et al., cited 

previously~ Briefly, the chamber consists of a plexiglass box (44 x 21 x 

21 cm), divided into two chambers by a black plexiglass partition. The 

partition dividing the two chambers contains a 13 x 5 cm opening through 

·25 which the mouse can easily pass. The da:i;:-k chamber has clear .sides and a 

white floor. A fluo,rescent t~e light (40 watt) placed above ·the chambers 

provides the only illumination. The Digiscan Animal Activity Monitor 

System RXYZCMl.6 (Omni-Tech Electronics) records the· exploratory activity of 

the mice within the test chambers. 

30 Prior to commencement of t~e study the mice are giveri. '60 min to 

acclimatize to the laboratoey environment. After a mouse receives an 

intraperitoneal Ci.p.) injection of either test compound or vehicle it is 

returned to its ·home cage for a 15 min post-treatment period •. The mous~ is 

theri placed in the center of the light chamber and monitored for 10 

35 minutes. 
Anxio4ysis is se'n as a general increase in exploratory activity in 

the lighted area. An increase in exploratory activity is reflected by 
. . 

increased latency (the·· time for tile 1R9Use to move to the da:cit chambei when 

first placed in the center .of the lighted a:rea) ,_ :indre~se in shuttle 

40 activity, increased orunalter~d locomotor actiyi:ty (nWnber.of grid lines 

crossed)° and decreased tiine. spent: .in the dark compartment. 
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WITHDRAWAL ANXIETY ASSAY 

5 The following describes an in vivo procedure for determining 

amelioration of the symptoms caused by withdrawal from addictive substances 

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

after chronically treating with an addictive substance and then abruptly 

ceasing the treatments. 

10 Naive male BKW mice (25-30 g) are caged in groups of ten in quarters 

controlled for sound, temperature and humidity. Food and water are· 

available ad libit~. The mice are kept oii a 12 hour light cycle and 12 

hour dark cycle, with lights·on at 6:00 a.m. and off at 6:00 p.m. All 

experiments begin at least 7 days after arrival on site. 

15 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 explorat:o;ry activity in the lighted area_. An increase 

in exploratory activity is reflected by increased latency {the time for the 

mouse to move to the dark chamber when first placed in the center of the 

20 lighted area), increased or unaltered locomotor activity (number of grid 

lines crossed)., increased number of rears and decreased time spent in the 

dark compartment. 
Increased exploratory activity in the lighted area is induced by 

treating the mice. for 14 days with eth!lllol (8.0 t w/v in drinking water), 

25 nicot~ne (0.l mg/kg, i.p., twice daily) or cocaine (1.0 mg/kg, i.p., twice 

daily). Anxiolysis is assessed 1; 3, 7 and.14 days after commencement of 

the _drug regime. The treatment is abruptly ceased and exploratory activity 

in the lighted are.a is det;ermined 8, 24 and 48 hours thereafter. Vehicle 

or test compounds are 8.dministered"during the withdrawal phase by 

30 intrape:r:'itoneal injE!ction. Responses are represf!Ilted as inhibition of the 

decrease in anxiolytic behavior after the ethanol, cocaine or-nicotine 

treatment is ceased. 

BDHPLB 21 

· COGNI'l'IVE. ENHANCEMENT ASSAY 

The following .describes a model to determine the cogniti'Ve eilhancing 

activity by measuring the extent the test c0mpound coul~ alle~iate the· 

40 cognitive deficit induced· by atropine (30 mg/kg, i.p.) using the·Morris 

Water Maze. . .. 

Sprague Dawley rats (240-260.g} were.kept in the laborat~;ry_ the· night 

p·rior to testing, and remained there throug~out the experiment. The· Morris 

Water Maze consists of a circular pool made from black plexi·glass. (122 cm 

45 diameter, .46 cm in height, with a 15 cm rim), filled with opaque water to a 
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height·of 35 cm. A hidden platform consisting of black plexiglass was 
placed 1-2 cm below the surface of th~ water. The pool was divided into 
four quadrants, arbitrarily corresponding to north, south, east and west. 
The.platform was lpcated. in the south quadrant, about 24 cm from the side. 

5 Objects of high contrast were placed about the room to serve as spatial 
cues . A TV camera tracke9- t_he swim path of the rats, and the data thus 
obtained was examined to determine the time in secends the rats took to 
find the platform (escape latency) . Test trials we~e initiated by pla~ing· 

a rat into one of the four quadrants, facing the wall~ Testing consisted 
10 of a block of six trials (starting first in the north quadrant, then east, 

south, west,. north, and finally east) on each of two consecutive days. 
During each.trial the rat was allowed 90 seconds to find the.platform. 
When· the rat successfully found the platform, it was given 30 seconds to 
"study" the spatial cues .. When the rat failed t;o find the platform within 

15 90 seconds, it was given a score of 90 seconds, and placed on the platform 
for 30 seconds. 

The ·followiµg groups of 8 rats each were used: 1) vehicle-treated 
controls; 2) atropine treated-controls; 3) at~opine plus test dri.ig. Thus 
the studies were designed to determine whether the test drug could 

20 alleviate _the cognitive deficit induced by atropine (30 mg/kg, i.p.). 
Statistical tests were applied to test for heterogeneity of the learning 
curves, and separation of the learn~ng curves. 

Proceeding as in Example 21, compounds of this invention were 
25 determined to possess cognition enhancing properties. For example, 1-

30 

. . . 

(4-amino-5-chloro-2-methoxyphenyl)-5-(piperidinyl-1-yl)pentan-1-one 
hydrochloride·and ~-(4-amino-5-chloro-2-methoX:yphenyl)-5-(4- · 
·methylpiperid~nyl-1-yl) pen tan~ 1-oiie hydrochloride · 
were effective after i.p. administration .(10ng/Kg 

EXAMPLE 22 

TOXJ:CITY 

1 mg/Kg) in this.study. 

35 Rats were administered oral doses of 5, 15 and 50 mg/Kg/dit.yof 1-
(4-amino-5-chloro-2-methoxyphenyl)-S-(piperidinyl-1-yl)pentan~l-one 

hydrochloride for one mon~h. No treatment related. pathalogical changes 
were present at any of the _doses given. 

40 While the present in'liention· has been described.wi~ respect to· 
specific embodiments thereof~ .it will be understood by' those skilled in the 
art that various Changes may' be made and equiVa.lent,; may be substituted 
without departing from the true spirit and scope ·of the invention·. All 
such modifications are intended to be within the scope of the claiins 

45 appended hereto. 
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WE CLAIM: 

1. A compound of Formula I: 

5 0 

10 

in which 

15 R1 is halo; 
. . 

R1 is hydrogen or (C1-4) alkyloxy and R3 is (C1-4) alkyloxy or phenyl (C1-4) alkyloxy 

(wherein the phenyl is Optionally substituted with one to three 

substituents independently selected from halo, hydroxy, (C1~)alkyl, 

( c,-4) alkyloxy I ni tro r amino~ aminocarbonyl I ( c,-4) alkylamino I 

20 di (C1-4) alkylamino, (C1-4) alkanoylamino and· 3, 4-methylenedioxy) or R1 and- R3 

together are methylenedioxy or ethylenedioxy; and 

25 

R4 is a group of Formula (a) or (b) 

co>, 
5 t • 

R '/R . N 
. I 

(CH1)• / . 

{a) or 

(o), . t 1 7 
("'~/ 

ec •• 0 
.. ( b) 

30 in which 

n is 3, 4 or 5; 

p is o or 1;. · 

.q is 1 or 2; 

R5 and R' are C!ach (C,-4) alkyl or together. fo:cm - (CH.z) .- ,· - {CH.z} ,- I 

35 - <CHzhO (CH.z) 1 - or -CHR'cH,,CR'R10CHR11~- ·in. which R1 and Ri1 are each hydrogen. 

or together· are - <CH.z> ,- in which ~ is 1, ~ or 3, 'R' is hydrogen,· hydroxy, 

{C1 .. ) alkyl, (C,..) alkenyl Or (C1-4) alkyloxy and R10 is hydrogen~ (C1 .. ) alJcYl. or 
. . . . 

(C,..) alkenl'l or phenyl, thienyl, pyrrolyl or fueyl (opti_onally substituted 

with ~e to_ tw0 substi.tuents independently s~l.ected frc:m (C1-4) alkyl, 

40 (C1-4)alkyloxy, trifluoromethyl and halo) or - (CHz)x.R11 in which x is· O, 1, 2 

or 3 ~d R12 is hydroXy-, (C1-4) alkyloxy, -c (0) NR13R14, -~13c (o) R1"; : -~13C (0) OR14, 

·· -:.s~13R14 , -NR1_3s0,R14 , -NR13S~14Ru or ;-NR''c (O)NR14Ru in Which R13 , R14 and R15 

are independently hydrogen, (C1-4)alkyl, trifluoromethyl or aryl; and 
. . . 

R7 is hydrogen, (C1.a) alkyl or (Cu) alkenyl or phenyl (C1_.) alkyl (wherein the 

I lllllll llllll lllll lllll II llll 
* C L M S * 



-59-

phenyl is optionally substituted with one to three substituents 

independently selected from (C1-c) alJcyloxy, methylenedioxy, ethylenedioxy or 

halo) or - (CH:z) zR12 in which z is 2 or. 3 and R12 is as defined above; and the 

pharmaceutically acceptable.salts, individual isomers, and mixtures of 

5 isomers thereof. 

10 

15 

2. The compound of Claim l which has the following formula 

(Formu1·a :r: (a)) : 

in.which 

n is 3, 4 or 5; 

p is o .or l; 

5 
. 0 . R (O) 1xt. .. I A p 

R . N,........ 
~ (CH) 'R1 I I • . 

:_...... .. 
H .K R5 

2 

I (!I) 

20 R1 is halo; 

R3 is (C1-c) alkyloxy; and 

R5 and R6 ~re each (C1-c) alkyl or together form - <CH:?> 4-,. - (Clii) 6-, 

- (C~) 20 (CH.z) 2 - or -CHR'clizCR9R.1°CHR11CHz- in which R8 and Ru are each hydrogen 

or together are - (Cllz) ,- in which t is 1, 2 or 3, R9 is hydrogen; hydroxy, 

25 (C1-8) alkyl, <Cu> alkenyl or (C1-c> alkyl0 xy, and R10 is hydrogen, .. (C1-8) alkyl or 

(~)alk!!nyl or phenyl, thienyl, pyrrolyl or furyl (optionally substituted 

with one to tw0 sUbstituents independently selected frem (C1-c> alkyl, 

(C1-c) alkyl~, trifluorometh~l and ·halo) or - <CH:?> ,.R12 +n>~hich x is o, 1, 2 

or 3 and ·R1_2 · is hydroxy, (C1-c>alkyloxy, -C(O)NR13R14_, -NR13C(O>°R14, .-NR13C(O).OR14, 

30 -SO:aNR,13Jt14 , -NR13SOiR14, -NR13SQiNR,14R15 . or. -NR13C (O) NR14R1~ in which R13
, R14 and R15 

·. . 

are in_dependently hydrogen, (C1-c) alkyl _or trifluoranethyl;. ~d the 

pharmaceutically acceptable salts~ individual isoniers, and mixtures of 

isomers thereof. 

35 3. Th~ compound of Claim 2 in which p is 0 and R5 and R6 together 

4. The compound of Claim 3 in which n is 4. ·. .:>··.. · ..... 

40 s. 'l;'he compound of Claim 4 in which R1 is Chloro, R3 is methoxy and 

· each R8 , R9 and Ru is hydrogen .. 

6 . The. compound of Claim 5 in which R10 is hYdrogen, : namely 1-

( 4 -amino- s: chl~ro-2 -methoxyphenyl) -5 - (piperidinyl - l-yl) pentan-1-one and the 

11111111111111 11111 11111111111 
* C L M S * 
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·pharmaceutically acceptable salts thereof. 

7. The compound of Claim 6 which is l-(4-amino-5-chloro-
2-methoxyphenyl)-5-(pipe~idinyl-l~yl)pentan-l-one hydrochloride. 

8 • The compound of Claim 5 . in which R10 is methyl, namely l -

( 4-amino-5 -chloro- 2 -methoxyphenyl) - 5- ( 4 -methylpiperidinyl- l-yl) pentan- l -one 

and the pharmaceutically acceptable salts thereof. 

10 9. The compound of Claim 8 which is l-(4-amino-5-chloro-

15 

20 

2-methoxyphenyl)-5-(4-methylpiperidinyl-l-yl)pentan-l-one hydrochloride. 

10. The compound of Claim 1 which has tne following formula 

(Formula I(b)): 

I ( b) 

25 in which 
p is O or l; 
q is 1 or 2; 

R1 is halo; 

R2 is hydrogen or (C1~) alqloxy and R3 is (C1-4) alkyloxy or R2 and R3 together 

30 are methylenedi9xy or ethylenedioxy; and 
· R7 . is hydrogen, (C14) alkyl~ . <Cu> alkenyl or ph~nyl (C1-4) alkyl (wherein the . 

phenyl is optionally substituted with one to three substituents 
. . 

independently selected from (C1~)alkyloxy, methylenedioxy, ethylenedioxy or 

halo) or - (~) .R12 in which z ·is 2 or 3 and R12 is hydroxy, · (C1~) alkyloxy, 

35 -c (O) NRl3Rl4, -NRl3c (0) RI", -NRl3c (0) ORI\ ~Se>iNR13Rl4, -NRl3gOiR14,. ,.mi13g~l4RIS or 

-NR13C (0) NR14R15 in which R13, R14 and R15 are independently hydrogen, 

40 

~C1°") alkyl, trifluoromethyl or.· aryi; and the phaz:maceutically acceptable · 
.· . . . 

salts,·individual isarie~s, and mi:Xtures of isaners thereof. 

11. The compound of Claim 10 in·which q is 2. 

12. The compound of Claim 11 in which R1 is chloro, R.2 is hydi:ogen 

and R3 is· methoxy. 

• 
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13. The compound of Claim 12 in· which p is. O and R7 is n-but,yl, 

namely 1-· ( 4.-amino-5 -chloro-2 -m~thoxyphenyl) - 3 - _[1- (n-butyl) piperdin-4-

yl] propan-1-one and the pha:rmaceutically acceptable salts thereof. 

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

methoxy-phenyU-3- [l- (n-butyl)piperdin-4-yl]propan-l-one hydrochloride. 

15 . The compound of· Claim 12 in: which p is O and R7 is 

2- [ (methylsulfonyl)amino]ethyl, namely 1- (4-amino-5-chloro-2-

10 methoxyphenyl) -3 - {2 :- [ (methylsulfonyl) amino] ethyl }piperdin-4-ylJ propan-1-one 

and the pha:rmaceuticaily.acceptable salts thereof •. 

15 

16. The compound of.Claim 15 which is 1-(4-amino-5-chloro-

2-methoxy-phenyl)-3-{2-[(methylsulfonyl)amino]ethyl}piperdin-4-yl]propan-l-

one hydro~hloride. • 

i 7. The compound of ·Claim 12 in which p is o an:d R7 is 

3-(3,4-dimethoxyph~nyl)prop-1-yl, nat11ely l-(4-amino~s-chloro-2-

methoxyphenyl)-3-{l-[3-(3,4-dimethoxyphenyl)p;-op-1-yl]piperdin-4-yl}propan-

20 1-one anp the pharmace~tically acceptable salts thereof. 

25 

18. The compound of Claim 17 which is 1-(4-.amino-S-chloro-2-

methoxy-phenyl)-3-{l-[3-{3,4-~imethoxyphenyl)prop:-1-yl]piperdin-4-

. yl}propan-1-one hydrochloride. 

19 . The compound of Claim 11 in which R1 ·is. Chloro and R2 . and R3 

together are ethylenediaxy. 

20 ._ The compound of Claim 19 in whiclJ. p is O and R7 is 

30 3-(4-me~oxyphenyl)prop-l-yl, -namely l-(4-amino-5-chlor~-2,3-ethylenedioxy­

phenyl) -3-{1- [3- (4 . ..:met~oxyphenyl)prop-1-ylJpiperdin•4-yl}propan-1-one and 

the P:tiarmaceuti~ally acceptable salts thereof. 

21. The compound of Claim 20 which is 3- (4~methoxyphenyl)prop-1•yl,_ 

35 namely 1-(4-amino-5-chloro_:2,3-ethylenedioxyphenyl)-

3-{l- [3- (4-methoxyphenyl) -prop-1-yl]piperdin-4-yl}pr(?pan~l-one 

hydrochloride. 

22 . The compound of Claim 1 which has the_ following formula 

40 (Formula X(c)): 

lls 1iiii1 l1ll1if ~1iilTI 
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in which 

. R1 is hal.o; 

R3 is (C1-c) alkylphenyloxy 

(wherein the phenyl is 

-62-. 

Rix( .. ·,... I 0 .. 
~ 

HzN . R3 

I ( c) 

optionally substituted with_ one to three substituents independently 

se;I.ected from halo, hydroxy, (C1-c)alkyl, (C1-c)alkyloxy, nitro, amino, 

10 aminocarbonyl, (C1-4) alJcy:lamino, "di (C1-4) alkylamino, (C1-4) alkanoylamino and 

3,4-methylenedioxy); and 

R4 is a group of Formula (a) or (b) : 

15 
(O), . f R7 

('~/ 

<c1,V. 
(b) 

20 in which 

25 

n is 3, 4 or 5; 

p is 0 or l; 

q is l or 2; 

R5 and R6 are each (C1-c) alkyl or together form - (Cffi) ,- , - (CHi) 11-, 

- (Cliz) 20 (Cffi) 2-. or -CHR8CHzCR'R.10CHR.11CHz- in which R8 and R11 are each hydrogen 

or together are - (CHz}t- in which t is l, 2 or 3, R9 is hydj:ogen, hydroXy, 

CC1-41) alkyl, (Cu) alkenyl or CC1_.) alkyloxy and R10 is hydrogen, CC1-41) alkyl or 

(C341)alkenyl or phenyl, thien}ri, pyrrolyl or furyl (optionally substituted 

with one -to two substituents independently selected frbm cc, ... > alkyl, 

30 CC1-4)alkyloxy, trifluoromethyl and halo) or -(Cffi)xR12 in which xis o, · 1~ 2· 

or 3 and R12. is hydroxy, (C1-4)alkyloxy, -C(O)NR1~14 , -NR13CCO)R14, -NR13CCO)OR14 , 

35 

40 

. . . 

-SC¥m1~14, -.RR.13SOzR14, -RR13SOzNR,1'R15 C>x: -NR1'C (O) NR1'R15 in which R13 , R14 and R15 

are independently hydrogen, (C1-4) alkyl or trifluoromethyl; and . 

R7 is hydrogen, (C1-41l alkyl or. (~) ~lkenyl or phenyl (C1-4) alkyl (wherein the 

phenyl is optionally substituted with one to three &U:bstituents 

independently·. selected from (C1_.) alkyloxY, methylenedioxy, ethylenedioxy or 

halo) or · - (Cliz) zR12 in ~hich z is :2 or 3 ~d R12 is as defined above; .and the 

pharmaceutically acceptable salts, in4ividual .isomers, and mixtures of 
.. · .. •: 

is6mers thereof. 

23. A compourid of. Claim 22 ·in which R' is optit>nally substituted. 

pheriyl CC1-c) alkyloxy and ·R4 is .a group of Formula (a) • 

iis Sheet Has Been ReplacedTI 

\ \1111\111111111\1 \111111 

" 
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24. A compound of Claim 23 in which R5 .and R6 together form 

- CHR8CHiCR9R.1°C.mt11C~- • 

25. A compound of Claim 24 in which n is 4. 

26. A compound of Claim 22 in which R3 i·s optionally substitutea. 

phenyl (C1"")alkylo.xy ~d R4 is ·a group of Formula (b). 

27. A compound of Claim·26 in which q is 2. 

28. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound of Claims 1-27. 

29. A method for treating a condition which can be ameliorated by a 
15 drug which interacts with S-HT4 r~ceptors in an animal in need of such 

treatment, which method comprises administering to ~utjl an animal a 
therapeutically effective amount of a compound of C~aims 1-27 .. 

30. ·The method of Claim 29 in which the condition is chosen from a 
20 CNS disorder, a gastrointestinal disorder, a cardiovaseular disorder, and a 

urinary tract disorder. 

31. A process for the preparation of a compound of Fonnula I: 

25 

30 

I 

in which 
35 R1 is halo; 

R~ is hydrogen or {C1"") alkyloxy and R3 is (C1"") alityloxy or phenyl (C1"") alkyloxy 

(wherein the phenyl is optionally s'ubst~tuted with one to.three 
substituents independently selected from halo, hydroxy, (C1"")alkyl, 

(C1"") alkyloxy, nitro, amino, aminocarboiiyl, {C1.,4) alkylamino,· 

40 di (C1"") alkylamino, (C1"") alkanoylamino and 3, 4-methylenedioxy) or R2 and R3 

together are methylenedioxy or ethyienedioxy; and 
R4 is a group of Formiila (a) or (b) 



.. 
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in which 

n is 3, 4 or 5; 

. p is o or· l; 

-64-

. { 0) p 

. Dr" ....... 1 7 
{b) 

Cc Hz >c 

10 q is 1 or 2; 

Rs and R6 are each (C14) alkyl or together form - (CH:z) 4-, - (Cliz) 11-, 

- {CH:z) 20 (CH:z) 2- or -CHR8CH:zCR9R.1°CHR11CH:z-· in ~hich R8 ~d R11 are each hydrogen 

or together are - (CH:z)t- in which t is 1, 2 or 3, R; is hydrogen, hydroxy, 
. . . 

(C1.a) alkyl, (Cu) alkenyl or (C14) alkyl0xy and R10 is hydrogen, (C1.a) alkyl or 

. 15 cc,..) alkenyl or phenyl, thienyl, pirrolyl or furyl (optionally substituted 

with one to two substituen~s independently selected from (C1~)alkyl, 

( C14) alkyloxy, trifluoromethyl and halo) or - ( Cliz) .. R12 in which x is O, · 1, · 2 

or 3 and R12 is hydroxy, (C14)alkylc:>xy, -C(O)NR13R14 , -NR13C(O)R14 , -NR13C(O)OR14 , 

-SOiNR13R.14, -NR1lgeliRi"' -NR1'sQiNR1"R1s or -NR1'c (O) NR1"R1s in which R•'; R14 and R1s . 

20 are independently hydrogen, (C14)alkyl, trifluoromethyl or aryl; and 

R7 is hydrogen, (C1.a) alkyl or (C,..) ~lkenyl ~r phenyl (C14) alkyl (wher~in tl:;le 

phenyl is optionally substituted with one to three substituents 

independently selected from (C14)alkyloxy, methylenedioxy, ethylenedioxy or 

halo) or - (CHz) zR12 in which z is 2 or 3 and R12 is. as defined. above;. ~d the · 

25 pharmaceutically acceptable saits, individual.isomers, and mixtures of 

isomers thereof, which process comprises: 

(A) reacting, in the presence of a strong base, a compound of Formula II: 

30 

II 

or the ·protected derivative ti:iereof~ in which R4 is as defined in the 

35 preamble of this claim; with a compound of Formtila III: 

40 

in which each R1, R2 and R3 are as defined in the preamble of 'this claim; 
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acidifying; decarboxylating; and when necessary removing any protective 

groups; or 

(B) for the prepar~tion of a compound of Formula I in which R2 is 

hydrogen and R4 is a group of Formilla (a), reacting, ·in the presence of a 

Lewis acid, a compound of Formula v:· 

R'n·. 
p . 
'M OCH 

I 3 
. H 

y 

in which P is a protective group and R1 is halo, with a compound of 

Formula VI: 

0 

. II· . •" 
R 1 ~cH;). 

VI 

in which R18 is hal9 or hydroxy and R19 is halo and n is 3, 4 or 5 ; 

alkylati~g with a compound of the formula L-R3 in which~ is_a leaving 

group and R3 is as defined above; reacting with a compound the formula 

HNR5R6
, or the N-oxide thereof, in which Rl' and R6 are as defined above; and 

25 ·deprotecting;. or 

30 

35 

40 

(C) for the preparation ~f a compound of Formula I ·in whiCh R4 is a group 

of Formula (b) wherein p is o and q is 2, reacting a compound of 

Formula VIII: 

VI 11 

in ·which,. ~1 , R2 and ·R3 are as defined in the preamble of this claim; with a 
· comp0und of Formula · IX: 
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in which R7 is as defined in 

the preamble of this claim; 

dehydrating; and then 
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\~ Hr-0--~ ·R? 
hydrogenating; or . lX 

11111111111111 11111 11111111111 
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s (D) for the preparation 

10 

of a compound of Formula I in which R4 is a group of Formula (a), treating 

a compound of Formula XI: 

Br, ....Cl 
(CH2 )• 

Xl 

in which n is as defined in the preamble of this claim, with magnesium to 

15 give a corresponding Grignard reagent, reacting the Grignard reagent w.ith a 

compound of Formula XII: 

0 

20 

25 

30 in ·Which each P is a protective. group and R1, R2 and R3 are as defined in 

the preamble of this claim, deprotecting and theri reacting with a compo\lnd 

of the ~ormula NHR.5R.';·or 

(E) · · for the ~~eparation of· a compoun(i of Formula I in which R4 is a group 

of Formula (a), reacting, in the prese.nce of a strong base, a compo\lnd of 

35 Formula II(a): 

. 40 

0 . 

A· . ,;HR1R1 

H~ (CHa)a 

I l (a.) 

in Which R5 and R' is as defined in the preamble of this ·claim, with a 

compound of Formula XIII: 
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in which each P is a protective group and R1 , R1 and R3 are as defined in 

10 the preamble'of this claim; or 

(F) optionally ~lkylating a compound of Fo:i;:mula I in which R4 is a group 

of Formula (b) and R7 is hydrogen with a compound of the formula L-R31 in 

which L is leaving group and R31 is (C1.a) alkyl, (C,..) alkenyl, phenyl (C1-4) alkyl 

(wherein the phenyl is optionally substituted with one to three 

15 substituents independently selected from (C1-4)alkyl0xy, methylenedioxy, . 

ethylenedioxy or halo) or L- (CH.z},.R.11 (wherein z and ~11 are as defined in the 

preamble of this claim) to give a compound of Formula I in which R4 is a 

group of Formula (b) wherein R7 is not hydrogen; or 

(G) optionally alkylating a compound of Formula I in whiCh R4 is a group 

20 of Formula (b) arid R7 is hydrogen: with a compound of the formula X-R11 in 

which :X is aza:cyc:;loprop ... 1-yl and R11 is -C(O)R14 , -SO,,R.14, -SO:zNR.14R15 or -

CONR14R.15 (wherein R14 and R" are as defined in the preamble of this claim) to 

gi ~e a compound of Formula I in which R4 is a group of Formula (b) wherein 

R7 is -CH.z~C(O)R14 , -C~CH:zNHSO:zR14 ,_ ~CH.zC!"1NHS01NR14R" or -CHzCHzNHCONR14R15 ;·or 

25 (H) optionally demethylating a • compoUrid of· Formula I ~~ .which R3 is . 

methoxy, and then alkyl~ting·witha compound 9~ the formula L-R21 in ~hicn. 

R11 is (~)alkyl or phenyl (C1-4) alkyl (wherein the ·phenyl is optionally 

substituted. _with one to. three substituents independently selected from 

halo," hydroxy, (C1.4) alkyl, (C1-4) alky'loxy, nitro, amino, amirioca.rbonyl, 

30 (C1-4) alkylamino, 4i (C1-4) alkylamino, ··. (C1-4) alkanoylamino and 

3-,4-methylenedioxy) to.give a·calpQUnd .of Formula Ii~ which 

R3 is {~) alkyl0xy or phenyl (C1-4.> alkyloxy (wherein the phenyl is optionally· 

substituted as defined in.the pre~le of this claim); or 

(I) ·optionally oxi'dizing ~ c<>mP~Ci of.Formula I in.which pis O to·gi~e 
35 a· compound of Formula I in which p is l; oz:: 

(J) optionally reducing a coq)eund of Formula I in whicli .P.is 1 to give a 

· compound of Formula I in which p. is .· o; or 

(K) optionally reacting t:he ·cor~e.spo~ding non-salt form of a. compotipd of 

Formula I with a pha:rmaceutica.lly·: acceptable inorganic or. organic. acid .or 

4() base to give a pharmac;:euticai1Y.·il.~ceptabie salt; or 

(L) optionally reacting the corre~ponding·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. 


