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This invention relates to c ertain cyche amine denvatives that are CCR-3

receptor antagonists, pharmaceutical compositions containing them, methods for their

use and methods for preparing these compounds.

claim
1I A compound selected from compounds of Formula 

Ar-(F).(E)-CR 3R4-(CH T Q.-Ar'

wherein:

T and U1 are both nitrogen; or one of T and V is nitrogen and the other is

carbon;

R' and R" are, independently of each other, hydrogen or alkyl,

n is an integer from to 2. provxded that when n is 0, either T or V is carbon;

mn is an integer from 0 to 3;

Ar and Art are, independently of ca--h other, aryI or hetcroari; /12



(11)80800/98 -2-

F is alkylene, alkenylene or a boid, provided that when T and U are nitrogen

and F is alkylene, then R4 is not ar-yl.

Each R is independently hydrogen or alkyl, or R together with either R3 or R4

and the atoms to which they are attached form a carbocycle or a heterocycle;

R3 and R 4 are, independently of each other, selected from:

hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl,

heteroaryl, heteroaralkyl, heterocyclyl, heterocyclylalkyl, heteroalkyl,

cyano or

-(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloa!'kyloxy,

hydroxy, amnino, mono- or disubstituted amino, aryl, aralkvi, aryloxy,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloyy, provided that

both R 3 and R 4 are not hydrogen; or

61j) R3 and R 4 together with the carbon atom to which they are attached

form a carbocycle or a heterocycle;

E is -C(O)N(R5 -SON(R5 -N(R6)C(O)N(R5 -NkR 6)SONCR5

-N(R6 )C(S)Nk(R5 -N(R6 -N(R6 -OC(O)N(R 6 or

-N(R 6)S0 2 wherein:

R'is:

0i hydrogen, alkyl, acyl, haloalkyl, cycloalkN 1, cycloalkylalkyl, aryl,

aralkyl, aralkenyl, heteroaxyl, heteroaralkyl, heterocyclylalkyl,

heteroalkyl, or

-(alkylenem-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydrox,a o mo- or disubstituted amino, arvl, ,!ralkN 1, arvloxv.

aralkyloxy, heteroaryl, heteroariloxy or heteroax alkyloxy; or

(ii) R5 together with either R3 or R 4 and the atoms to which they

are attached forms a heterocycloaxmno group; and

R 6 is hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, arvl,

aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heterocyclylalkyl,

heteroalkyl, or -(alkylene)-C(O)-Z where Z is alkyl. haloalkyl, alkoxy,

haloalkyloxy, hydroxy, amino, mono- or disubstituted amino.,uarv.

aralkyl. aryloxy, aralkyloxy, heteroaryl, heteroaryloxy or

heteroaralkyloxy,

./3



(11) 80800/98

provided that when T is nitrogen and E is -C(O)N(R5 -SO2N(R5 

-N(R6)C(O)N(R5 -N(R')SO2 or -N(R6 )C(S)N(R'5 then mn> 0;

Q is -R7-W-R8 wherein:

R 7 is an alkylene chain of between 1-6 carbon atoms inclusive;

R8 is a bond or an alkylene chain of between 0-4 carbon atoms inclusive;

W is a bond or a group selected from -NR9 -S(0)0.2

-N(R9 -N(R9)S0 2 -SO 2

N(R9)C(O)N(R 9 -N(R9)SO 2N(R9 or -N(R9 )C(S)NcR9 wherein:

R9 is hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,

aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heterocycloalkyl,

heteroalkyl, or -(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxv,

haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,

aralkyl, aryloxy, aralkyloxy, heteroarvl, heteroarvloxy or

heteroaralkyloxy,

provided that when T is nitrogen and U is carbon then W is not C'N(

ad prodrugs. individual isomers, mixtures of isomers and pharmaceutically

acceptable salts thereof.
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Ref. 20'006

This invention relates to certain cyclic amine derivatives that are CCR-3

receptor antagonists, pharmaceutical compositions containing them, methods for their

use and methods for preparing these compounds.

Tissue eosinophilia is a feature of a number of pathological conditions such as

asthma, thinitis, eczema, inflammatory bowel diseases and parasitic infections ((see

Bousquet, J. et al. Eng. J. Med. 323: 1033-1039 (1990) and Kay, A.B. and

Corrigan. C.J. Br. Med Bull. 48:51-64 (1992)). In asthma, eosinophil accumulation

and activation are associated with damage to bronchial epithelium and

hyperresponsiveness to constrictor mediators. It is established that chemokines such

as RANTES, eotaxin, MCP-2, MCP-3 and MCP-4 activate eosinophils ((see

Baggiolini, M. and Dahinden, C.A. Immunol. Today. 15:127-133 (1994), Rot, A. M. et

al. J. Exp. Med. 176, 1489-1495 (1992) and Ponath. P.D. et al. J. Clin. Invest., Vol. 97,

604-612 (1996)). However, unlike RANTES and MCP-3 which also induce the

migration of other leukocyte cell types, eotaxin is selectively chemotactic for

eosinophils ((see Griffith-Johnson, D.A et al. Biochem. Biophy. Res. Commun.

197:1167 (1993) and Jose, P.J. et al. Biochem. Biophy. Res. Commun. 207, 788

(1994)). Specific eosinophil accumulation was observed at the site of administration

~of eotaxin whether by intradermal or intraperitoneal injection or aerosol inhalation

((see Griffith-Johnson, D.A et al. Biochem. Biophy. Res. Commun. 197:1167 (1993);

Jose, PJ. et al, J. Exp. Med. 179, 881-887 (1994); Rothenberg, M.E. et al. J. Exp. Med.

181, 1211 (1995) and Ponath. P.D. J. Clin. Invest., Vol. 97, 604-612 (1996)).

The CCR-3 receptor has been identified as a major chemokine receptor which

eosinophils use for their response to eotaxin, RANTES and MCP-3. It is expressed

predominantly on the surface of eosinophils and is highly selective for eotaxin. When

transfected into a murine pre-3 lymphoma line, the CCR-3 receptor bound eotaxin,

RANTES and MCP-3 and conferred chemotactic responses on these cells to these

chemokines ((see Ponath. P.D. et al, J. Exp. Med. 183, 2437-2448 (1996)).

Recently, studies have shown that pretreatment of eosinophils with an anti-

CCR-3 mAb completely inhibits eosinophil chemotaxis to eotaxin, RANTES and

MCP-3 ((see Heath H. et al. J Clin. Invest., Vol. 99, 178-184 (1997)) indicating

Mn/tj 17.7.98
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that CCR-3 antagonists are useful for the treatment of cosinophil-mediated

inflammatory diseases.

Glucocorticoids such as dexamethasone, methprednisolone and hydrocortisone

have been used for treating many eosinophil-related disorders, including bronchial

asthma P. Schleimer et. al., Am. Rev. Respir. Dis., 141, 559 (1990)). The

glucocorticoids are believed to inhibit IL-5, IL-3 mediated eosinophil survival in these

diseases. However, prolonged use of glucocorticoids can lead to side effects such as

glaucoma, osteoporosis and growth retardation in the patients ((see Hanania N.A et al.,

J. Allergy and Clin. Immunol., Vol. 96, 571-579 (1995) and Saha M. T. et al, Acta

Paediatrica, Vol. 86, 138-142 (1997)). It is therefore desirable to have an

alternative means of treating eosinophil related diseases without incurring these

undesirable side effects.

The present invention provides a means of combating eosinophil induced

diseases, such as asthma.
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In a first aspect, this invention provides compounds selected from the group of

compounds represented by Formula 

R1

Ar-(F)-(E)-CRR 4-(CHR)m--T U--Q-Ar'

/4n

R2

(I)

wherein:

T and U are both nitrogen; or one of T and U is nitrogen and the other is

carbon;

R' and R2 are, independently of each other, hydrogen or alkyl;

n is an integer from 0 to 2, provided that when n is 0, either T or U is carbon;

m is an integer from 0 to 3;

Ar and Ar1 are, independently of each other, aryl or heteroaryl;

F is alkylene, alkenylene or a bond, provided that when T and U are nitrogen

and F is alkylene, then R4 is not aryl.

Each R is independently hydrogen or alkyl, or R together with either R3 or R4

and the atoms to which they are attached form a carbocycle or a heterocycle;

R3 and R4 are, independently of each other, selected from:

hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl,

heteroaralky!, heterocyclyl, heterocyclylalkyl, heteroalkyl, cyano or

-(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydroxy, amino, mono- or disubstituted amino, aryl, aralkyl, aryloxy,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloxy, provided that

both R3 and R4 are not hydrogen; or

(ii) R3 and R4 together with the carbon atom to which they are attached form a

carbocycle or a heterocycle;

E is -SO2N(R 5 -N(R)SO2N(R 

-N(R6 -N(R6 -N(Rb)C(O)O- -OC(O)N(R 6 or

-N(R6)S0 2 wherein:

R5is:



hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, ar ilkyl,

aralkenyl, heteroaryl, heteroaralkyl, heterocyclylalkyl, heteroalkyl, 'r

-(alkylene)-C(O)-Z where Z is alkvl, haloalkyl, alkoxy, haloalkylox",

hydroxy, amino, mono- or disubstituted amino, aryl, aralkyl, arylox3,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloxy; or

(ii) R5 together with either R3 or R4 and the atoms to which they are attched

forms a heterocycloamino group; and

R6 is hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aialkyl,

aralkenyl, heteroaryl, heteroaralkyl, heterocyclylalkyl, heteroalkyl, or 

(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydroxy, amino, mono- or disubstituted amino, aryl, aralkyl, aryloxy,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloxy,

provided that when T is nitrogen and E is -SO 2 N(R5 

*0 -N(R )C(O)N(R -N(R6 )SO 2 or -N(R )C(S)N(R5 then m 0;

Q is -R7-W-Rs- wherein:

R is an alkylene chain of between 1-6 carbon atoms inclusive;

R8 is a bond or an alkylene chain of between 0-4 carbon atoms inclusive;

W is a bond or a group selected from -S(0)o- 2

C(O)N(R 9 -N(R9 -N(R 9)S0 2 -SO 2 -N(R9)C(0)N(R9)-.

-N(R 9)SO 2 or -N(R 9)C(S)N(R 9 wherein:

R9 is hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralk l,

aralkenyl, heteroaryl, heteroaralkyl, heterocycloalkyl, heteroalkyl, or 

(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydroxy, amino, mono- or disubstituted amino, aryl, aralkyl, aryloxy,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloxy,

provided that when T is nitrogen and U is carbon then W is not -C(0)N(R9

and prodrugs, individual isomers, mixtures of isomers and pharmaceutically

acceptable salts thereof.

In a second aspect, this invention provides pharmaceutical compositions

containing a therapeutically effective amount of a compound of Formula or its

pharmaceutically acceptable salt and a pharmaceutically acceptable excipient.

In a third aspect, this invention provides a method of treatment of a

disease in a mammal treatable by administration of a CCR-3 receptor



antagonist, comprising administration of a therapeutically effective amount

of a compound of Formula or its pharmaceutically acceptable salt. The

disease states include respiratory diseases such as asthma.

Unless otherwise stated, the following terms used in the specification and

claims have the meanings given below:

"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to six

carbon atoms or a branched saturated monovalent hydrocarbon radical of three to six

carbon atoms, methyl, ethyl, propyl, 2-propyl, pentyl, and the like.

"Alkenyl" means a linear monovalent hydrocarbon radical of two to six carbon

atoms or a branched monovalent hydrocarbon radical of three to six carbon atoms,

containing at least one double bond, ethenyl, propenyl, and the like.

"Alkylene" means a linear saturated divalent hydrocarbon radical of one to six

carbon atoms or a branched saturated divalent hydrocarbon radical of three to six

carbon atoms, methylene, ethylene, propylene, 2-methylpropylene, pentylene, and

the like.

"Alkenylene" means a linear divalent hydrocarbon radical of two to six carbon

atoms or a branched divalent hydrocarbon radical of three to six carbon atoms,

containing at least one double bond, ethenylene, 2,4-pentadienylene, and the like.

"Acyl" means a radical -C(O)R where R is hydrogen, alkyl, alkenyl, cycloalkyl,

heteroalkyl, haloalkyl, aryl, aralkyl, heteroaralkyl or heteroaryl, acetyl, benzoyl,

thenoyl, and the like.

S"Acyloxy" means a radical -OC(O)R where R is hydrogen, alkyl, alkenyl,

cycloalkyl, heteroalkyl, haloalkyl or optionally substituted phenyl, acetoxy,

benzoyloxy, and the like.

"Acylamino" means a radical -NRC(O)R' where R is hydrogen or alkyl and R'

is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl, haloalkyl or optionally substituted

phenyl, acetylamino, trifluoroacetylamino, benzoylamino, methylacetylamino,

and the like.

"Halo" means fluoro, chloro, bromo or iodo, preferably fluoro and chloro.

"Haloalkyl" means alkyl substituted with one or more same or different halo

atoms, -CH 2C1, -CF 3 -CH 2CF 3 -CH 2CC13, and the like.

-L



"Cycloalkyl" means a saturated monovalent cyclic hydrocarbon radical of three

to six ring carbons, cyclopropyl, cyclohexyl, and the like.

"Carbocycle" means a saturated, cyclic group of 3 to 6 ring atoms in which all

the ring atoms are carbon, cyclopentyl, cyclohexyl, and the like.

"Monosubsrituted-amino" means a radical -N~iR where R is alkyl, heteroalkyl,

haloalkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl, e.g.,

merhylaxnino, (1-methylethyl)arnino, phenylamino, and the like.

"Disubstituted-amino" means a radical -NRR' where R and R' are

independently alkyl, alkenyl, heqeroalkyl, haloalkyl, cycloalkyl, cycloalkylalkyl or

optionally substituted phenyl. Representative examples include, but are not limited to,

dimethylanwiino, methylethylamino, di( 1-methylethyl)arnino, merhylbenzylamino, and

en. the like.

C:::"Aryl" means a monovalent Tvonocyclic or bicyclic aromatic hydrocarbon

radical of 6 to 10 ring atoms, and optionally substituted independently with one or

more substituents, preferably one, two or three substituents selected from alkyl,

haloalkyl, heteroalkyl, cycloalkyl, cycloalkylalkyl, halo, cyano, nitro, acyloxy,

optionally substituted phenyl, heteroaryl, heteroaralkyl, amino, monosubstituted

:::.amino, disubstituted amino, acylarnino, hydroxylarnino, amidino, guanidino,

cyanoguanidinyl, hydrazino, hydrazido, -OR [where R is hydrogen, alkyl, haloalkyt,

C. alkenyl, cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, heteroawyl or

heteroaraikyl), -S(O),jR [where n is an integer from 0 to 2 and R is hydrogen, alkyl,

**haloalkyl, alkenyl, cycloalkyl, cycloalkcylalkyl, optionally substituted phenyl,

heteropryl, heteroaralkyl, amino, mono or disubstituted amino], -NRSO 2 R' (where R

is hydrogen or alkyl and R' is alkyl, amino,monosubstituted or di substituted amino,

-C(O)R (where R is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl, haloalkyl or

optionally substituted phenyl), -COOR (where R is hydrogen, alkyl, optionally

substituted phenyl, heteroaryl or heieroaralkyl), -(alkylene)COOR (where R is

hydrogen, alkyl, optionally substituted phenyl, heteroaryl or heteroaralkyl),

inethylenedioxy, 1,2-ethylenedioxy, -CONRR" or -(alkylene)CONR'R" (where W'and

R" are independently selected from hydrogen, alkyl, cycloalkyl,haloalkyl,

cycloalkylalkyl, optionally substituted pheny), heteroaryl arid heteroaralkyl). More

specifically the term aryl includes, but is not limited to, phenyl, l..naphthyl, 2-

naphthyl, and derivatives thereof.



'Optionally substituted phenyl'" means a phenyl group which is

optionally substituted independently with one, two or three substiruents

selected from alkyl,



haloalkyl, halo, nitro, cyano, -OR (where R is hydrogen or alkyl), -NRR' (where R and

R' are independertly of each other hydrogen or alkyl), -COOR (where R is hydrogen

or alkyl) or -CONR'R" (where R' and R" are independently selected from hydrogen or

alkyl).

"Heteroaryl" means a monovalent monocyclic or bicyclic aromatic radical of 

to 10 ring atoms containing one, two, or three ring heteroatoms selected from N, O, or

S, the remaining ring atoms being C. The aromatic radical is optionally substituted

independently with one or more substituents, preferably one or two substituents

selected from alkyl, haloalkyl, heteroalkyl, cycloalkyl, cycloalkylalkyl, halo, cyano,

nitro, acyloxy, optionally substituted phenyl, amino, monosubstituted amino,

disubstituted amino, acylamino, hydroxyamino, amidino, guanidino, cyanoguanidinyl,

hydrazino, hydrazido, -OR [where R is hydrogen, alkyl, haloalkyl, alkenyl, cycloalkyl,

cycloalkylalkyl or optionally substituted phenyl], R [where n is an integer from

0 to 2 and R is hydrogen, alkyl, haloalkyl, alkenyl, cycloalkyl, cycloalkylalkyl,

optionally substituted phenyl, amino, mono or disubstituted amino], -C(O)R (where R

is hydrogen, alkyl, alkenyl, cycloalkyl, heteroalkyl, haloalkyl or optionally substituted

phenyl), -COOR (where R is hydrogen, alkyl, or optionally substituted phenyl), 

(alkylene)COOR (where R is hydrogen, alkyl or optionally substituted phenyl),

methylenedioxy, 1,2-ethylenedioxy, -CONR'R" or -(alkylene)CONR'R" (where R' and

R" are independently selected from hydrogen, alkyl, cycloalkyl, haloalkyl,

cycloalkylalkyl or optionally substituted phenyl). More specifically the term heteroaryl

includes, but is not limited to pyridyl, pyrrolyl, thiophene, pyrazolyl, thiazolyl,

imidazolyl, pyrimidinyl, thiadiazolyl, indolyl, carbazolyl, azaindolyl, benzofuranyl,

benzotriazolyl, benzisoxazolyl, purinyl, quinolinyl, benzopyranyl, and derivatives

thereof.

"Heterocycloamino" means a saturated or unsaturated monovalent cyclic group

of 5 to 8 ring atoms, wherein at least one ring atom is N and optionally contains a

second ring heteroatom selected from the group consisting of N, O, or S(O)n (where n

is an integer from 0 to the remaining ring atoms being C. The heterocycloamino

ring may be fused to a heteroaryl ring, or it may be optionally substituted

independently with one or more substituents, preferably one or two substituents,

selected from alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,

heteroaralkyl, halo, cyano, acyl, amino, monosubstituted amino, disubstituted amino, 



COOR (where R is hydrogen or alkyl), -XR (where X is 0 or S(O1 n is an integer

from 0 to 2, and R is hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,

aralkyl, heteroaryl or heteroaralkyl) or

-CONR'R" (where R' and R" are independently selected from hydrogen or alkyl).

Representative examples include but are not limited to pyrrolidino, piperidino, 4-

benzoylpiperidino, morpholino, piperazino, 4-(4-benzyloxyphenyl)piperazino,

indolino, and the like.

"Heterocycle" or "Heterocyclyl" means a saturated or unsaturated cyclic radical

of 3 to 8 ring atoms in which one or two ring atoms are heteroatoms selected from N,

O, or S(0)n (where n is an integer from 0 to The heterocyclo ring may be

optionally substituted independently with one, two or three substituents selected from

alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,

halo, cyano, acyl, acylamino, amino, monosubstituted amino, disubstituted amino, 

COOR (where R is hydrogen or alkyl), -XR (where X is O or S(O)h, where n is an

integer from 0 to 2 and R is hydrogen, alkyl, haloalkyl, cycloalkyl, aralkyl, aryl,

heteroaryl or heteroaralkyl) or

-CONR'R" (where R' and R" are independently selected from hydrogen or alkyl).

Representative examples include, but are not limited to tetrahydropyranyl, piperidino,

1-(4-chlorophenyl)piperidino, and the like.

"Heteroalkyl" means an alkyl, cycloalkyl, or cycloalkylalkyl radical as defined

above, carrying a substituent containing a heteroatom selected from N, O, S(O)n where

n is an integer from 0 to 2. Representative substituents include -NRaRb, -OR" or 

S(O)nR, wherein n is an integer from 0 to 2, R' is hydrogen, alkyl, haloalkyl,

cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, or -COR (where R is alkyl),

Rb is hydrogen, alkyl, -SO 2R (where R is alkyl or hydroxyalkyl), -SO2NRR' (where R

and R' are independently of each other hydrogen or alkyl), -CONR'R", (where R' and

R" are independently selected from hydrogen or alkyl) and R is hydrogen, alkyl,

cycloalkyl, cycloalkylalkyl, optionally substituted phenyl, amino, monosubstituted

amino, or disubstituted amino. Representative examples include, but are not limited to

2-methoxyethyl, benzyloxymethyl, thiophen-2-ylthiomethyl, and the like.

"Hydroxyalkyl" means a linear monovalent hydrocarbon radical of two to six

carbon atoms or a branched monovalent hydrocarbon radical of three or six carbons

substituted with one or two hydroxy groups, provided that if two hydroxy groups are

-8-



present they ar-e not both on the same carbon atom. Representative examples include,

but are not limited to, 2-hydroxyethyl, 2-hydroxypropyl, ",hydroxypropyl, I-

(hydroxymethyl )-2,-methylpropyl, '2-hydroxybutyl, .3-hydroxybutyl, 4-hvdroxybutyl,

2,3-dihydroxypropyl, 1-(hycroxymethyl )-2-hydroxyethyl, 2,34dhydroxybutyl,

3,4-di hydroxybutyl and I (hydroxyme thy 1) -3-hydroxypropyl, preferably

2-hydroxyethyl, 2,3-dihydroxypropyl, and I hydroxymethyl )-2.thydroxyethyl.
t1Cvcloalkylalkyl" means a radical -RaRb where R' is an alkylene group and Re

is a cycloalkyl group as defined above cyclopropylmethyl, cyclohexyipropyl.

3-cyclohexyl-2-methylpropyl, and the like.

"Araikyl" means a radical -RaRb where R' is an alkylene group and Rb is an aryl

group as defined above benzyl, phenYlethyl. 3-(3-chlorophenyl).2-methylpentyl.

and the like.

'Thteroaralkyl means a radical -RdR" where R' is an alkylene group and Rb is

ahe*,eroaryl group as defined above pyridin-3-vlmethyl, 3-tbenzofuran--
yl)propyl, and the like.

"'Hateroeyelylalkyl" means a radical -RWR"w~here R' is an alkylene group and

Rbis a hecterocyclyl group as defined above tetrahydropyran-2-ylmethyl. 4-

rnethylpiperazin-1-ylethyl, and the like.
t1Alkoxy". "haloalkyloxy", "aryloxy". "heteroaryloxy'. "aralkyloxy", or

"hcteroaralkyloxy" means a radical -OR where R is an alkyl, haloalkyl. aryl, heteroaryl.

aralkyl, or heteroaralkyl respectively as defined above methoxv, phienoxv.

**pyridi-2-yloxv. henzyloxy, and the like.

"Optional" or "optionally" rncan, that the! stiwequently d.,seribed event or

cirnstance may but need not occur. and that the desvcnption includes Instances

where the event or circumnstance oc 'urs and instances in %wih it does not. For

example, "hetc.rocy clo group optionally mono or di- substituted %ith an alky I group*

means that the alkylI may hut need not ti present. and the deicription Inc ludest

situations %here the hcterocy lo group v mnono or disubstituted wvith ani al ky I groupR

anduitatin~ her th Wtrocclogroip 'inot ;uhbitituted %vith tile alk~l g roup

"Aminorotecting er fp" rctcr t tbw~e onganic group'l in1tcNdW tO pr0*.:t

nitroge.n atoms again t undc irable r'ation, daringi svntheni procedur'es c. henr~.L

benzy loxykmarbony 1Z D. v ~to%%eartior I i) Boi. to iuoro'awety I.and thc like



Compounds that have the same molecular formula but differ in the nature or

sequence of bonding of their atoms or the arrangement of their atoms in space are

termed "isomers". Isomers that differ in the arrangement of their atoms in space are

termed "stereoisomers". Stereoisomers that are not mirror images of one another are

termed "diastereomers" and those that are non-superimposable mirror images of each

other are termed "enantiomers". When a compouncd has an asymmetric center, for

example, it is bonded to four different groups, a pair of enantiomers is possible. An

enantiomer can be characterized by the absolute configuration of its asymmetric center

and is described by the R- and S-sequencing rules of Cahn and Prelog, or by the

manner in which the molecule ro-' s the plane of polarized light and designated as

dextrorotatory or levorotatory J or (-)-isomers respectively). A chiral

compound can exist as either individual enantiomer or as a mixture there'f. A mixture

containing equal proportions of the enantiomers is called a "racemic mixture".

The compounds of this invention may possess one or more asymmetric centers;

such compounds can therefore be produced as individual or stereoisomers or

as mixtures thereof. For example, if the R3 and R4 substituents in a compound of

Formula are different, then the carbon to which they are attached is an asymmetric

center and the compound of Formula can exist as an or (S)-stereoisomer.

Unless indicated otherwise, the description or naming of a particular compound in the

.'.specification and claims is intended to include both individual enantiomers and

mixtures, racemic or otherwise, thereof. The methods for the determination of

stereochemistry and the separation of stereoisomers are well-known in the art (see

discussion in Chapter 4 of "Advanced Organic Chemistry", 4th edition J. March. John

Wiley and Sons, New York, 1992).

A "pharmnnaceutically acceptable excipient" means an excipient that is useful in

preparing a pharmaceutical composition that is generally safe. non-toxic and neither

biologically nor otherwise undesirable, and includes an excipient that is acceptable for

veterinary use as well as human pharmaceutical use. "A pharmaceutically acceptable

excipient" as used in the specification and claims includes both one and more than one

such excipient.

A "pharraceutically acceptable salt" of a compound means a salt that is

pharmaceuticall acceptable and that possesses the desired pharmacological activity of

the parent compound. Such salts include:

c- 



acid addition salts, formed with inorganic acids such as hydrochloric acid,

hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed

with organic acids such as acetic acid, propionic acid, hexanoic acid,

cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid,

succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic

acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid,

methanesulfonic acid, ethanesulfonic acid, 1,2-ethane-disulfonic acid,

2,,hydroxyethanesulfonic acid, benzenesulfonic acid, 4-chlorobenzenesulfonic acid. 2-

napthalenesulfonic acid, 4-toluenesulfonic acid, camphorsulfonic acid,

4-methylbicyclo[2.2.2]oct-2-ene-l-carboxylic acid, glucoheptonic acid,

4,4'-methylenebis- (3-hydroxy-2-ene-l-carboxylic acid), 3-phenylpropionic acid,

trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid,

glutamic acid, hydroxynapthoic acid, salicylic acid, stearic acid, muconic acid, and the

like; or

salts formed when an acidic proton present in the parent compound either is

replaced by a metal ion, an alkali metal ion, an alkaline earth ion, or an aluminum

ion: or coordinates with an organic base such as ethanolamine, diethanolamine,

triethanolamine, tromethamine, N-methylglucamine, and the like.

"Leaving group" has the meaning conventionally associated with it in synthetic

organic chemistry an atom or group capable of being displaced by a nucleophile

and includes halogen, alkanesulfonyloxy, arenesulfonyloxy, ester, or amino such as

chloro, bromo, iodo, mesyloxy, tosyloxy, trifluorosulfonyloxy, methoxy, N,O-

dimethylhydroxylamino, and the like.

"Pro-drugs" means any compound which releases an active parent drug

according to Formula in vivo when such prodrug is administered to a mammalian

subject. Prodrugs of a compound of Formula are prepared by modifying functional

groups present in the compound of Formula in such a way that the modifications

may be cleaved in vivo to release the parent compound. Prodrugs include compounds

of Formula wherein a hydroxy, sulfhydryl or amino group in compound is

bonded to any group that may be cleaved in vivo to regenerate the free hydroxyl,

amino, or sulfhydryl group, respectively. Examples of prodrugs include, but are not

limited to esters acetate, formate, and benzoate derivatives), carbamates 



N,N-dimethylaminocarbonyl) of hydroxy functional groups in compounds of Formula

and the like.

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

preventing the disease, i.e. causing the clinical symptoms of the disease

not to develop in a mammal that may be exposed to or predisposed to the disease but

does not yet experience or display symptoms of the disease,

inhibiting the disease, arresting or reducing the development of the

disease or its clinical symptoms, or

relieving the disease, causing regression of the disease or its

clinical symptoms.

A "therapeutically effective amount" means the amount of a compound that,

when administered to a mammal for treating a disease, is sufficient to effect such

treatment for the disease. The "therapeutically effective amount" will vary depending

on the compound, the disease and its severity and the age, weight, etc., of the mammal

to be treated.

The nomenclature used in this application is generally based on the IUPAC

recommendations, e.g.,

a compound of Formula where T and U are nitrogen, n and m are 1, R, R',

R2 and R3 are hydrogen, R4 is 1-methylethyl, E is F is a bond, Q is -CH-,

Ar is phenyl, Ar' is 3,4-chlorophenyl and the stereochemistry at the carbon to which

R3 and R4 are attached is RS is named, 1(RS)-[4-(3,4-dichlorobenzyl)piperazin-1-

ylmethyl]-2-methylpropyl} benzamide.

A compound of Formula where T and U are nitrogen, n and m are 1, R, R',

R2 and R3 are hydrogen, R4 is 1,1-dimethylethyl, E is -NHC(O)NH-, F is a bond, Q is

-CH2 Ar is phenyl, Ar' is 3,4-chlorophenyl and the stereochemistry at the carbon to

which R3 and R4 are attached is RS is named, 1 

dichlorobenzyl)piperazin-l-yl-methyl]-2,2-dimethylpropyl}-3-phenylurea.

A compound of Formula where T and U are nitrogen, n and m are 1, R, R',

R2 and R3 are hydrogen, E is -C(O)NR5 R4 and R5 together form a 3-pyrrolino ring, F

is a bond, Q is -CH2 Ar is 4-methylphenyl, Ar' is 3,4-chlorophenyl and the

stereochemistry at the carbon to which R' and R4 are attached is RS is named, {2-

(RS)-[4-(3,4-dichloro-benzvl)piperazin-1-ylmethyl]--(4-methylbenzoyl)-3-pyrroline.

I



A compound of Formula where T is nitrogen, U is carbon, n and m are 1, R,

R1, R 2 and R3 are hydrogen, W4 is 1-methylethyl, E is F is a bond, Q is 

CH2 Ar is 4-methyiphenyl, Ar? is 3 ,4-chlorophenyl and the stereochemistry at the

carbon to which R 3 and R 4 are attached is S is namred, 

dichlorobenzyl)piperidin- 1-yl-meth yl] -2-methyipropyl -4-methylbenzamicle.
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Representative compounds of this invention are as follows:

Representative compounds of Formula where T and U nitrogen; m and n R=R =R 2=R3=hydrogen; Q -Gil 2

E -C(O)NH- and other groups are as defined below are:

Ar-F-C(O)NH

4 
Arl

CPD Stereo- Ar F R 4  Ar' I M.Pt. Mass. Spec

Chem. Irn0 /c

iI 4-methyiphenyl bond 1-metLhylethyl 3,4-dichlorophenyl 232-232.4

1 .2HCI

2 ()4-methyiphenyl bond 1,1-dimethlylethyl 3,4-dichlorophenyl 238-242

I. 2HCI

3 1 4-methoxyphenyl bond 1-methylethyl 3,4-dichlorophenyl 222.5-223

I 2HCI

4 (RS) 3,4-methylene- bond 1-methylethyl 3,4-dichlorophenyl 477

dioxyphenyl

(RS) 3,4-difluorophenyl f bond 1-methylethyl 3,4-dichlorophenyl 469

6 (RS) thiophen-2-yl bond 1 -methylethyl 3 ,4-dichlorophenyl -439

Brp: 105069.v2 R09-ER0029B-RE(3
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CPD Stereo- Ar F R4Ar' M.Pt. Mass. Spec1

chem. I /e

7 (RS) 2-pyridyl bond 1-nehylethyi 3,4-dichloropheny! 226.2-22,.,

K j .2H-CI
8 4-methlyiphenyl bond 1-rnethvlethyi 3,4-dichlorophenyl 229-229.6

1 .2HCI

9 (RS) 4-methylphenyl bond 1-methylethyl 4-nitrophenyl 424

3-cyanophenyl bond 1-methylethyl 3,4-dichlorophenyl 458

11 (RS) 4-methyithiophenyl bond 1-methylethyl 3,4-dichlorophenyl

12 (RSV) 4-acetyiphenyl bond 1-methylethyl 3,4-dichlorophienyl 475

13 (RS) 2-benzofuranyl bond 1 -methylethyl 3,4-dichlorophenyl 473

14 4-N,N-diniethyl- bond 1-methylethyl 3,4-dichllorophenyl 476

amninophienyl

2-indolyl bond 1-inethyletilyl 3,4-dichilorophienyl 472

16 4-biphienyl bond 1-methylethyl 3,4-dichilorophienyl 509

17 4-i-ethylsulfonyl- bond 1-mlethylethyl 3,4-dichilorophienyl 511

phenyl

18 4-aminophenyl bond 1-methylethyl 3,4-dichlorophenyl48

19 2-naptilyl bond 1-methylethyl -1-dichlorophenyl48

firp: 105069.v2 R09-ER0029B-RE-G
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CPD -_Stereo- Ar F R4Ar' MRP. Mass. Spec

Chiem. 0Cm/e

(RS) 4-pyridyl bond I1-methylethyl 3,4-dichlorophienyl 150-153

2HCI

21 (RS) 4-ethylenephenyl bond 1-methylethyl 3,4-clichiorophenyl 459

22 4-methyiphenyl bond cyclohexyl 3,4-dichlorophenyl 145.9-148.2

2HCI

23 (RS) 4-methlylppenyl bond n-propyl 3,4-dichiorophienyl 199.5-203.5

I. 2HC1

24 j(RS) 2-quinolinyl bond 1-methylethyl 3,4-dichilorophenyl 484

(RS) thiophen-2-yl -Gil 2 I -methylethyl 3 ,4-dichllorophenyl 453

26 (RS) 4-cyanophenyl bond 1-methylethyl 4-chlorophenyl42

27 4-amino-5-chloro-2- bond 1,1-dimethylethyl 3,4-diciorophienyl 194.8-196.1

methoxyphienyl 2HCI

28 (RS) 4-(pyrro I-1I-y I)-phenylI bond 1-i-ethylethyl 3,4-diciorophenyl 498

29 (RS) 5-nitrofurdii-2-yl bond 1-methylethyl 3,4-dichlirophenyl 468

5-mr.ethoxyindol-2-yi bond 1-methylethyl 3,4-dichlorophenyl 502

31 (RS) 3,4-methylene- bond 1-methylethyl 4-clilorophenyl 443

dioxyphenylI

Brp: 105069.v2 
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CPD Stereo- Ar F R4Ar' MPt. Mass. Spec]1
chem. jc m/e

32 phenyl -(CH 2 2 I1-methylethyl 34dclrpin 461

33 4-chiorophenyl bond methyl 3,4-dictilorophienyl 244-246.5

2HCI

34 (RS) 4-chlorophienyl bond phienyl 3,4-dichlorophienyl 117-183

.2HCI

4-chiorophenyl bond cyclohlexyl 3,4-dichlorophienyl 149-155

36 (RS) 5-cliloroindol-2-yl bod 1-methylethyl 3,4-dichiorophenyl I506
37 (RS) 4-biphenyl bond 2-methyipropyl 3,4+-diciorophenyl 1523
38 3-chloro-2-nitro-phenylI bond I 1-methylethyl 3,4-dichiorophenyl 512

39 (R S) 2,4,6-trimethylphenyl bond I1-rnethylethyl 3,4-dichlorophenyl 475

(RV) 4-chioroph-enyl bond j benzyl 3,4-dichiorophienyl 137-142

2HCL

41 (RS) anthnraquinon-2-yl bond 1-methylethlyl 3,4-dichloi-ophienyl 563

42 (MS) benzot hioplhen-2-yI bond 1-methylethyl 4-ch lorophienyl 455

43 (RS) 2-phenoxypilenN, I bond 1-methylethyl 3,4-dichlorophienyl 525

44 (RS) 4-methyiphienyl ethenylene I1-i-ethylethyl 3,4-dicI'liorophienyI 473

(RS) 4-methiyiphenyl bond I -methylethyl 4-chioro phenyl

Prm' inV 
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CPD Stereo- Ar F R4Ar' M.Pt. Mass. Spec

chemn. 0Crn/e

46 (RS) 4-methyiphienyl bond I -methylethyl 4-nitroplienyl

47 (RS) 4-methyiphenyt bond 1-methylethyl 3,4-difluorophenyl

48 GMS 4-inethylphenyl bond 1,1 -dimethylethyl 3,4-dich lorophenyl

49 (RS) 4-methyiphenyl bond 1-methylethyl 2,3-dichiorophenyl

(RS) 4-methlyiphenyl bond 1-methylethyl 3-methyL-4-nitrophenyl

51 (RS) 4-methyiphenyl bond 1-methylethyl 13-chloro-4-fluorophenyl
52 4-methylphenyl bond 1,1-dirmethylethyl 3-chloro-4-fluorophenyl

53 4-methyiphienyl bond I ,1I-dimnethylethyl 3-.m ethiylhenzothioplenl-

2 -yI

54 4-methylpfhenyl bond I, 1 -dinmcthyleth"wl I -acetylindol-3-yl

4-methyipheny! bond 1, 1-dimiethylethyl 5-nitrothiophen-3-yI

56 quinolin-3-yI bond 1,1 -dimethylethyl 3,4-diciorophenyl

and are named as:

2. N-1 I(S -[4-(3,4-Diclilorobenzyi)piper-azin-1I-ylrnethyl]-2,2-di methyipropyl -4-r-netthyibenzamide dihydrochiloride salt.

3. N-1 I (Sy[4-(3,4-Dichilorobenzyl)piperazin-1I-ylmethyl 1-2-methyipropyl)4-4-metlhoxybenzamide dihydrochioride salt.

4. N- (1(RS)-[4-(3,4-Dichilorobenzyl)piperazin-1I-ylrnethyl 1-2-methyipropyl I-3,4-metliylenedioxybenzamide.
7. N-f (RS )-[4-(3,4-Dichloirobenzyl)piperazini-1I-ylmiethyl 1-2-m-ethiyipropyl }picolinar-nide dihydrochloride salt.

Brp: 105069.v2 
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8. I (S)-[4-(3,4-Dichlorobenzyl)piperazin- 1-ylmethyl]-2-methlylpropyl)}-4-methyibenzamide dihydrochioride salt.

19. N-f1 ,4-Diclhlorobenzyl)piperazin- 1-ylmethyl]-2-methiylpropyl)I-2-napthaleneamide.

N-f 1 ,4-Dichlorobenzyl)piperazin- 1 -ylmethyllj-2-methiylpropyl 4 -2-(thiophen-2-yl)acetamide.

N-1 I1(R)-cyclohecxyl-2-[4-(3,4-dichI orobenzyl)piperazin-1I-yl ]ethyl) 4-chloro-benzamide.

37. N-f (RS)-[4-(3,4-Dichlorobenzyl)piperazi- 1-ylmethiyl]-3-imcthiylbutylI 1-4-plienylbenzainide.

44. N-f I(R5)-II4-(3 ,4-Dichior-obenzyl)piper-azii- 1 -ylmethyl]j-2-rnethylpropyl I-3-(4-methylphenyl)acrylarnide.

1I. Representative compounds of Formula whereT nitrogen; U carbon; m, and n R=R' =R 2 =R-3 =hydrogen; F =bond;

E -C(O)NH- anldother groups are as defined below are:

Ar-C(O)NH 'r 

MRt 4C 
Mass

M.Pt. OC
Spec.

rn/c,

4-methyiphenyl I 1methylethyl -CH 2 j3,4-dicioropliciyl .HCI T 87-90

4-methyiphenyl 1,1-dimethylethyl -CH2 3,4-dichiorophenyl .HCI j153.1-154.2
4-methyiphenyl 1-methylethyl -CH2NH-.C(O)- 4-amino-5-chloro-2-

methoxyphenyl

515.6

Brp: 105069.v2 R09-ER0029B-REG
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CPD Stereo Ar R4Q Ar' MRP. TC Mass.

-chem Spec.

I I mle

J(RS) 4-chiorophenyl 1-methylethyl -CH2 3,4-dichioroplhenyl 467.86

61 (S 4-chlorophenyl 1, -CH2 3,4-dichlorophenyl 63-68
I dimnethylethyl

62 QS) 4-methlyiphenyl 1-methylethyl -CU 2 4-ciorophienyl HCI 123-128

63 (t 4-(2-acetyl amino- 1-methylethyl -CU 2 3,4-dichlorophenyl UCI 113.3-113.9

ethyl)phenyl

64 4-[(2-(R)-arnino-3- 1-methylethyl -CH2 3,4-dichlorophenyl 2 UCI 19 1-199

methylbutyryl-

amnino)ethyl)]phenyl

4-(2-aminoethyl)- 1,1-dimnethylethyl -CH 2 3,4-dicioropheniyl 2 UCI 192-198

I phenlyl

66 4-aminornethyl- 1,1-dimethylethyl 3,4-diciorophenyl 2 HCI 476

I phenlyl

67 R1) qui-nolin-3-yI 1,1-dimnethylethyl -CHI- 3,4-dichiorophenyl UCI 534

68 4-methyiphienyl 1,1-dimethylethyl 4-nitrophenyl

69 1 (R pyridiri-2-yl I,1-dimethylethyl -CU 2 4-nitrophenyl HC1 425

Brp: 105069Av 
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CPD jStereo Ar R4Q Ar1  M.Pt. 0C Mass.

-chemn Spec.

m/e

pyridin-2-yl 1,1 -dimethy lethyl -CU 2 4-nitrophienyl

71 5-methylthiophen-2- 1-rnethylethyl -CU 2 3,4-dichiorophienyl. UCI 45-47.5

yI

72 4-(2-aminoetliyl)- 1-m-ethylethyl -Cl- 2 3,4-dichlirophienyl 2 UCI 476

ph en yl

73 4-methyiphienyl 1,1-dimethylethyl -CH2 3,4-dichiorophienyl HCI 153.1-154.2

74 4-methylsulfonyl- 1, 1-dimethylethyl -CU 2 3,4-clichlorophenyl 205-214

plhe ny I

5-methylthiophen- 1, 1-dir-nethlylethyl -CH9- 3,4-dichilorophenyl HCI 161-162.5

2-yI

76 4-hydroxymethyl- 1-methylethyl -CH2 3,4-diciorophenyl 463

and Iare nam Ied as: pey

57. N-f {1(S)-[4-(3,4-Dichlorobenzyl)piperidin- 1-ylmethyl]-2-methiylpropyI -4-methylbenzamidc hydroch loride salt.

59. N-t (R,7y[4-(4-Amino-5-chioro-2-methioxyphenylcarbonylamiinmethyl )piperidin- 1-ylmethiyl]-2-methiylpropyl 1-4-

methylbenzamide.

Brp: 105069.v2 R09-ER0029B-REG
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111. Representative compounds of Formula where T and U nitrogen; rn and n R=R
1 =R

2
=R 

3 hydrogen; Q= -ClI 2 and F bond;

E -C(O)NR5 R' together with R4 and the atoms to which they are attached =heterocycloarnino group and other groups are as defined

below are:

Ar-C(O)NR~ N/-

14 N r

ICPDj Stereo- Ar -NR 5  fAr' M.Pt.

chemn 0

77 4-methyiphenyl piperidino 3,4-diciorophenyl 2HCI 259.6-260

78 4-methyiphenyl pyrrolidino 3,4-dichiorophenyl 2HCl 249.6-250.1

79 (RS5) 4-chiorophenyl piperidino 3,4-dichiorophenyl 2HCI 239.6-240.5

1 R) 4-methyiphenyl 3-pyrrolino 3,4-dichiorophenyl 2HCI 242-243

and are named as:

77. t-(4-Mcthiylbenzoyl)-2(RS )-[4-(3,4-dichlloi-obenzyl)piper-azin- 1-ylmethyll} piperidine dihydrocioride salt.

Brp: 105069.v2 
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Pwr-. a i I. 1 a O d E T zad V n itrogen; ma ndn R1; R'=Rt= hydrogen; Q=-Cft,-;
g-NaN- re as defind h-low are:

(lei) I; R+R 4 R M. Mass

Spec.

nile

84 h b d

1 t hyeh) 34dclrpey 7

U1 1-miethylethyl 3,4-dichiorophenyl50

I -methylethyl 3.4-dichiorophenyl 477

cvcIvhex~I 3,4-dichloropihenyl

3.4-dichlorophenvl

491.46

~S P band

P 1S 2-ehprJ hn

T 3dh r~n ad

li I 1-mnethylethyl

H l-methvIeth~1 3,4-dichioropey 1 -1 492

li' 1-methv~ethyl 3.4-dichlorophenvi 516
I

I I -nethv leth x

I -methy lethNI
3,4-dichlorophenyl 1

4-chilorophenyl

526

414

ROO2QB-RF(iR0029B-RR;
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1 rF R+R4  R k4 A' M.PL. Mass

#t Spec.
W/e

WINi chloro-2-mnwth33- bond if 1-methylethyl 3,4-dichlorophenyl 496

phenyl

91 1 P. 3 acetvlnhenyl Ih.,nd H 1 -inehylethyl 3,4-dichlorophenyl 490

~92~ t Phenyl -CH 2 H I -methylethyl 3,4-dichlorophenyl 462

2 t 2,4,6-trimethylhenyl bo~nd If 1-methylethyl 3,4-dichlorophenyl 27 1-1-275.5

94 PUlWi 4-mn-Aylthlophenyl bond 11I 2-meihyipropyl 3,4-dichlorophenyl 508

9S~ 4-f 2talo- b1n 1iI-mrethylethyl 3A4-dichlorophenyl 532

0,ohey bond 11 2-methyipropyl 3,4-dichl orophenlyl 487
1) Pj 3-ania o buonxl- bond 11! 1 -inethylethyl 3,4-dichilorophenvi 492

phcnyl 2 HC1

aenanw 

214 hRj 1-4-tI3.4-1).chlor-obenzyl )piperazin-1 l methyil ?-methivlpropyl I-3-i 3-methoxyphenyl)urea.

F4. 1- rS*-14-4 U.-Dichlor-ohenzy1)piperazin-1I-yllcyt-lohexy II-3-( 3-nEthoxyphenyl )urea.

92 I R-SPI4-i 3.4-D,:hl~twobenzyI )piperazin-1I-ylrnethylI-2-znethylpropyl)I-3-b.eozl-urea.

RCA029B-REiO



V. Representative compaunds of Porrula wh~ mT n mrogen; U carbon; m and n PWP2R=hdoe F =bond;

and E= -NHC(O)NH., and other -groups ame as defined below are;

Ar-NHC(O)N-t

W N-r

CP Sereo- Ar R4  Q Ark M.PI. Mass

chern Spec.

98 3-methoxyphenyl 1-methyled-hyl -CH2 3,4-dichiorophenyl HCI 97.5-99.5

99 3-methoxyphrnyl 1,1-dimeihyleihyl 3,4-dichlorephenyl 75.1-80.3
100 4-methylphenyl 1,1-dimethylethyl -CH2 3,4-dichicrophenyl HCI 109,5-L111

101 3-carboxyphenyl 1,1-dimethylethyl -CH2 j3,4-dichlorophenyl 506

102 J3-amniocarbonyl- I ,l-dimethylethyl -CH2 3,4-dichlorophenyl 505

phenyl
1031 3.5-dimethoxy.. 1-methylethyl -CH2 i3,4 -dichiorophenyl HCI 508

phenyl

104 (RS) {3,4-dimethoxy- I-methylethyl -ClH2 3.4-dichlorophenyl 508

phenyl

105 J(R)__13-mcffioxyphenyl1I-methylethyl -CH2 j 3,4-dichlo-ophenyl 478
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CPD Stereo- Ar R4Q Arl M.Nt. Mass
chem Spec.

106 3-methioxyphenyl I.1-dimeiliylethyl -CH2 3A-dichlorophenyl TPA 492

salt

106B 3,4,5-tnmethoxy- i-rnethylethyl -CHT2 3,4-dichlorophenyl

phenyl

106C 3,4,5-tirnethoxy- I dirnethylethyl -CH2- 3,4-dichiorophenyl

pheniyl

106D 3-methylsulfonyl- 1-methylethyl 3.4,-dichlorophenyl

aminophenyl



C 

S 

CPD Stereo- Ar JQ Ar' M.N. Mass
chemn j_ _[Spec.

and are named as:

98. 1-1 1 (S')-[4-(3,4-Dichlorobenzylpiperi din- I1-ylImethylI]I-2-methylpropyl I -3-(3-methoxyphenyl)urea.

V1, Representative compounds of Formula where T and U nitrogen; mn and n R=R1=R 2 =R3 hydrogen;

Q -CH2 E =-NI-C(S)NHf- and other groups are as defined below are:

Ar-F-NHC(S)NH N

R 4 N Arl

CPD {Stereo- Ar F RAr' Mass Spec.

chen rn/c

10)7 3-methyiphenyl bond 1-mcthy~cthyl 4-chlorophenyl 444

108 2-fluorophienyl bond 1-methylethyi 3,4-dichlorophenyl 482

09UL (RS) I-napthyl bond 1-methylethyl 4-chlorophenyl 480

110 (RS) 2-methoxyphenyl bond I1-methylethyl 3,4-dichlorophenyl 494

At (S 3-rnethylthiophenyl bond 1-methylethyl 3,4-dichiorophen 1  510

112 (RS) 2,4-difluorophenyl bond 2-methylpropyl 3 ,4-dichlorophcenyl 514

flrp: 10.5069.v2 R09-ER002913-REG
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N

C C a 

CPD Stereo- Ar F R4Arl Mass Spec.

chem m/e

113 (RS) 4-N,N-diirnethylamino- bond 1-methylethyl 4-chlorophenyl 473

phenyl

114 4-methoxyphenyl -CH 2 1-methylethyl 3,4-dichlerophenyl 508

115 (RS) 4-trifluoromethylphenyl bond 1-methylethyl 4-chlorophenyl 498_P

116 (RS) 3-chiorophenyl bond 2-methyipropyl 31,4-dichiorophienyl 512

and are

107.

Ill,

named as:

1 (R.S)-[4-(4-Chlorobenzyl)piperazi n- l-yl 1-2-methiyipropylI -3-(3-methylphienyl)-2-thiourea.

1-1 1 (iS)-[4-(3,4-Dichlorobenzyl)piperazin- 1-yi]-3-mcthylbutyl }-3-(2,4-difluorophenyl)-2-thiourea.

VII. Representative compounds of Formula where T and U nitrogen; rn and n R=R 2 _R3 hydrogen; F bond; Q=

-CH2 E -SO 2 NHI- and other groups are as defined below are:

Ar-SO2NH Y N 

R 1 N 1 r

CPD Stereo- Ar J _R 4 Ar' Mass Spec.
chem nle

117 4-fluorophenyl 1-methylethyl 3,4-dichlorophienyl 487

Brp: 105069.v2 R09-ER0029B-IZE-G
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CPD Stereo- Ar Ar' Mas cpc.

chemn I ImIe,

118 (RS) 4-chiorophenyl 1-methylethyl 4-chiorophenyl 469

119 4-nitrophenyl 1-methylethyl 3,4-dichioroph'enyl 514

120 thiophen-2-yI 1-methylethyl 4-chlorophenyl 441

121 (RS) 4-trifluorophenyl 1-methylethyl 4-chlorophienyl 503

122 (RS) 2,4-dichiorophienyl 2-methylpropyl 3,4-dichlorophienyl 511

123 (RS) 3-bromoplienyl 2-methyipropyl 3,4-dichlorophenyl 561

124 4-methyiphenyl 1-i-ethylethyl 4-chlorophenyl 449

125 2-chloro-4-fluoro- 1-inethylethyl 4-chlorophenyl 487

phenyl

126 2-nitro-4-tfifluoro- I -methylethyl 4-ch lorophenyl 480

methyiphienyl -CF3)

127 (R S) 3,4-dimethoxyphenyl 1-methylethyl 4-chlorophenyl 495

and are named as:

117. N-1 (R)-[4-(3,4-Dichlorohenzyl)piperazin- I-ylmethyll-2-methylpr-opyl)I-4-fluorobenzcneSL] fonanmide.

120. N-1 (RS)-[4-(3,4-Diclorobenzyl)piperazin-1I-ylmethyl 1-3-miethiylbutyllI-2,4-dichilorobenzenesul foniamide.

lBrp: 105069.v2 R09-ER0029B-REG
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VIII. Representative compounds of Formula where T and U nitrogen; m and n R =R 2=R 3 hydrogen; F bond;

Q -GET2 E -NHC(O)- and other groups are as defined below are:

R
Ar-NHC(O) N 

R r

CPD -Stereo- Ar R+R 4  R 4  R Ar' M.Pt. Mass

chem Spec.

m/e

128 (RS 4-methyiphenyl methyl H 3,4-dichiorophenyl 2HCI 256.2-256.7

129 (RS phenyl mnethyl H 3,4-dichiorophenyl 2HCI 262.5-262.9

130 4-methyiphenyl cyclopentyl 3,4-diciorophenyl 2HCI 446

131 1 2 4-methylphenyl cyclopentyl 3,4-diclilorc'phenyl

andi

128.

130.

are named as:

2-(RS)-[4-(3,4-DichlorobenzyI)piperazin- 1-ylmethiylj-N-(4-methiylpheniyl)propionamide dihydrochloride salt.

2-(R)-[4-(3,4-Dichilorobenzyl)piperazin- 1-y'imethyl]-N-(4-mcthylphenyi)cyclopentane- 1-q?)-car-boxam-ide

dihydrochioride salt.
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IX, Representative compounds of Formula where T carbon; U nitrogen; n R=R1 =R2 =R3 =hydrogen; F bond; and

Q -CH2 E -C(O)NH- and other groups are as defined below are:

Ar-E
V' N Ar1

CPD Stereo- Ar E R4 m R Ar1  M.Pt.

chemn

132 (RS) 4-methoxyphienyl -NHC(OjNH- 1-methylethyl 0 H 3,4-dichlorophenyl 161.4-161.8

133 (RS) 4-methyiphenyl -C(OIINH- 1-methylethyl I H 3,4-dichlorophenyl 233.9-235.5

and are named as:

133. N- I I-(3,4-Dichlorobenzyl)piperidin-,4-ylmethyl]-2-methiylpropyI -4-mcthylbenzarnide.

I
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Certain compounds of Formula are preferred.

R
1

Ar-(F)-(E)-CRR 4 T U- Q-Ar 1

R2

(I)

A preferred group of compounds are those wherein:

nis 1;

mis O or 1;

F is a bond;

Q is an alkylene chain of between 1 to 6 carbon atoms inclusive, more

0. preferably methylene; and

E is -C(O)N(R5 -SO 2 -N(R6)C(O)N(R 5 or 

Within the above preferred group a more preferred group of compounds is that

wherein:

R, R 1 R2 and R 3 are hydrogen; and

E is -C(O)N(R 5 preferably -C(O)NH-.

Another more preferred group of compounds is wherein:

R, R2 and R3 are hydrogen; and

Eis -N(R6 preferably -NHC(O)NH-.

Within these preferred and more preferred groups of compounds a particularly

preferred group of compounds is that wherein T and U are nitrogen;

Another particularly preferred group of compounds is that wherein T is

nitrogen and U is carbon;

Yet another particularly preferred group of compounds is that wherein T is

carbon and U is nitrogen;

Within the above preferred, more preferred and particularly preferred groups

where T and U are both nitrogen or where T is nitrogen and U is carbon, most

preferred compounds are those wherein:

Brp: 105069.v2 -31- R0029B-
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R 4 is alkyl or heteroalkyl, preferably I -methylethyl, 1,1-dimethylethyl1, 2-

methyipropyl, 3-hydroxypropyl, 1 -hydroxyethyl or 2-hydroxyethyl, more preferably I-

methylethyl or 1,1-dimethylethyl;

Ar is a heteroaryl or aryl ring,, preferably a pyridin-2-yl, pyridin-3-yl, quinolin-

3yl or 5-methylthiophen-2-yl ring or a phenyl ring optionally substituted with one, two

or three substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino,

mono- or disubstituted amino, -CONR'R" (where R' and R" are hydrogen or alkyl) or 

COOK, more preferably a phenyl ring optionally substituted with one or two

substituents selected from methyl, methoxy, fluoro, chioro, dimethylamino, acetyl,

hydroxy, amino, methylenedioxy, -SO2Me, 2-acetyl aminoethyl, 2-[(R)-anmino-3--

0.*omethylbutyrylamidno] ethyl, 2-aminoethyl, arninomethyl, hydroxymethyl,

*0 aminocarbonyl, -COOH, most preferably phenyl, 4-chlorophenyl, 3,4-difluorophenyl,

4-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 3,4-

*0 *0 ~methiylenedioxyphenyl, 4-methylsulfonylphenyl, 4-[(2-aicetyl-amino)ethyl]phlenyl, 4-

2-[(R)-amino-3-methylbutyrylamnino]ethyl Iphenyl, 4-(.2-aminoe-thyl)phenyl, 4-

(aminomethyl)phenyl, 4-(hydroxymethyl)phenyl, 3-aminiocarbonvlphenyl, 3-
carboxyphenyl, 2,5-dimethoxyphenyl, 3 ,5-dimethoxyphenyl, 3 ,4-dimethoxyphenyl or

4-aminophenyl and

Arl is a heteroaryl or aryl ring, preferably 1-acetylindol-3-yl, 3-methylbenzo-

thiophen-2-yl or 5-nitrothiophen-3-yl, or a phenyl ring optionally substituted with one,

00 two or three substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl,

nitro, or mono- or disubstituted amino, more preferably a phenyl ring substituted with

one, or two substituents selected from methyl, methoxy, chloro, fluoro,

trifluoromethyl or nitro, most preferably 4-nitrophenyl, 4-trifluoromethylphenyl, 4-

chilorophenyl, 3 ,4-di fluorophenyl, 2,3-dichlorophenyl, 3-methyl-4-nitrophenyl, 3-

chloro-4-fluorophenyl or 3,4-dichlorophenyl.

Within the above preferred, more preferred and particularly preferred groups

where T is carbon and U is nitrogen, most preferred compounds are those wherein:

R 4 is alkyl or heteroalkyl, preferably methyl, 1-methylethyl, 1,1-dimethylethyl,

2-methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

Brp: 105069.v2 -32- R0029B-
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Ar is a heteroaryl or aryl ring, preferably a pyridin-2-yl, pyridin-3-yl, quinolin-

3yl or 5-methylthiophen-2-yl ring or a phenyl ring optionally substituted with one, two

or three substituents selected from alkyl, heteroalky], alkoxy, acyl, -SCR (where R is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino,

mono- or disubstituted amino, -CONR'R" (where R' and R" are hydrogen or alkyl) or 

COOH, more preferably a phenyl ring optionally substituted with one or two

substituents selected from methyl, methoxy, fluoro, chloro, dimethylamino, acetyl,

hydroxy, amino, methylenedioxy, -SCO2Me, 2-acetylaminoethyl, 2-[(R)-amino-3-

methylbutyrylamino]ethyl, 2-aminoethyl, aminomethyl, hydroxymethyl,

aminocarbonyl or -COOH, most preferably phenyl, 4-chlorophenyl, 3,4-

difluorophenyl, 4-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-

hydroxyphenyl, 3,4-methylenedioxyphenyl, 4-methylsulfonylphenyl, 4-[(2-acetyl-

amino)ethyl]phenyl, 4- [(R)-amino-3-methylbutyrylamino]ethyl phenyl, 4-(2-

S* aminoethyl)phenyl, 4-(aminomethyl)phenyl, 4-(hydroxymethyl)phenyl, 3-

aminocarbonyl-phenyl, 3-carboxyphenyl, 2,5-dimethoxyphenyl, 

3,4-dirnethoxyphenyl or 4-aminophenyl and

Ar' is a heteroaryl or aryl ring, preferably 1-acetylindol-3-yl, 3-methylbenzo-

thiophen-2-yl, 5-nitrothiophen-3-yl or a phenyl ring optionally substituted with one,

*two or three substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl,

nitro, or mono- or disubstituted amino, more preferably a phenyl ring substituted with

one, or two substituents selected from methyl, methoxy, chloro, fluoro,

trifluoromethyl or nitro, most preferably 4-nitrophenyl, 4-trifluoromethylphenyl, 4-

chlorophenyl, 3,4-difluorophenyl, 2,3-dichlorophenyl, 3-methyl-4-nitrophenyl, 3-

chloro-4-fluorophenyl or 3,4-dichlorophenyl.

Within the above preferred groups, particularly preferred compounds are those

of formula I wherein n and m are 1; F is a bond; Q is an alkylene chain of between 1

to 6 carbon atoms inclusive; and E is -SO 2N(R 5 -N(R6 or

particularly wherein R, R2 and R3 are hydrogen; and E is 

C(O)N(R5 particularly wherein T and U are both nitrogen; particularly wherein R

is alkyl.or heteroalkyl and R5 is hydrogen; particularly wherein Ar and Ar are aryl;

particularly wherein R4 is 1-methylethyl, 1,1-dimethylethyl, 2-methylpropyl, 3-

hydroxypropyl, l-hydroxyethyl or 2-hydroxyethyl; particularly wherein Ar is a phenyl

ring optionally substituted with one, two or three substituents selected from alkyl,
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heteroalkyl, alkoxy, acyl, -SO2R (where R is alkyl, amino or mono or disubstituted

amino), methylenedioxy, hydroxy, halo, amino, mono- or disubstituted amino, 

CONR'R" (where W'and R" are hydrogen or alkyl) or -COOH; and Ar' is a phenyl

ring optionally substituted with one, two or three substituent selected from alkyl,

heteroalkyl, alkoxy, halo, trifluoromethyl, nitro or mono- or disubstituted amino;

particularly wherein Ar is phenyl, 4-chlorophenyl, 3,4-difluorophenyl, 4-

methyiphenyl, 3-methoxyphenyl, 4-meothoxyphenyl, 4-hydroxyphenyl,3 ,4-

methylenedioxyphenyl, 4-methylsulfonylphenyl, 4- [(2-acetyl-anaino)ethyl]phenyl, 4-

2-[(R)-amnino-3-methylbutyrylainino] ethyl I}phenyl, 4-(2-arrinoethyl)phenyl, 4-

(aminomethyl)-phenyl, 4-(hydroxymnet~iyl)phenyl, 3-an-inocarbonylphenyl, 3-

carboxyphenyl, 2,5-dimethoxyphenyl, 3 ,5-dimethoxyphenyl, 3 ,4-dimethoxyphenyl or

4-aininophenyl; and Ar' is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-chlorophenyl,
eve 0 003 ,4-difluorophenyl, 2,3-dichiorophenyl, 3-methyl-4-nitrophenyl, 3-chloro-4-fluoro-

phenyl or 3,4-dichlorophenyl; particularly wherein R is 1-methylethyl; Ar is 4-

methyiphenyl; Ar' is 3,4-dichlorophenyl; and Q is methylene; namely, N- 

(3 ,4-dichlorobenzyl)piperazin- 1-ylmiethyl]-2-methylpropyl -4--methylbenzamide

dihydrochloride salt; or wherein R! is 1, 1-dimethylethyl; Ar is 4-methyiphenyl; Anl is

3,4-dichlorophenyl; and Q is methylene; namely, 

dichlorobenzyl)piperazini-1I-ylmethyl]-2,2--dimethyl-propyl }-4-methylbenzarnlide
*~*dihydrochioride salt.

Among those preferred compounds of formula I in which n and m are 1; F is a

0bond; Q is an alkylene chain of between i to 6 carbon atoms inclusive; R, R1, R 2 and
*sea*:a*R are hydrogen; E is T and U are both nitrogen; W4 is alkyl or

heteroalkyl and R5 is hydrogen, such are preferred wherein Ar- is an aryl ring; and Ar'

is a heteroaryl ring; particularly wherein R4 is 1-methylethyl, 1,1-dimethylethyl, 2-

methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl; particularly

wherein Ar is a phenyl ring optionally substituted with one, two or three substituents

selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is alkyl, amino or

mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino, mono- or

disubstituted amino, -CONR'R" (where R' and R" are hydrogen or alkyl) or -COOH;

and Ar' is l-acetylindol-3-yl, 3-methylbenzothiophen-2-yl or 5-nitrothiophen-3-yl.

Also preferred among those preferred compounds of formula I in which n and

in are 1; F is a bond; Q is an alkylene chain of between 1 to 6 carbon atoms inclusive;
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R, R2 and R3 are hydrogen; and E is T and U are both nitrogen; R is

alkyl or heteroalkyl and R5 is hydrogen, are those wherein Ar is a heteroaryl ring; and

Arl is an aryl ring; particularly wherein R4 is 1-methylethyl, 1,1-dimethylethyl, 2-

methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl; particularly

wherein Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3-yl or 5-methylthiophen-2-yl; and

Ar is a phenyl ring optionally substituted with one, two or three substituent selected

from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro or mono- or disubstituted

amino; particularly wherein Ar' is 4-nitrophenyl, 4-trifluoromethylphenyl, 4-

chlorophenyl, 3,4-difluorophenyl, 2,3-dichlorophenyl, 3-rmethyl-4-nitrophenyl, 3-

chloro-4-fluorophenyl or 3,4-dichlorophenyl.

Among those preferred compounds of formula I, in which n and m are 1; F is a

bond; Q is an alkylene chain of between I to 6 carbon atoms inclusive; R, R2 and

R3 are hydrogen; and E is such are preferred wherein T is nitrogen and

U is carbon; particularly wherein R4 is alkyl or heteroalkyl and R is hydrogen;

particularly wherein Ar and Ar' are aryl; particularly wherein R4 is 1-methylethyl, 1,1-

:dimethylethyl, 2-methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl;

particularly wherein Ar is a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is alkyl,

amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino, mono-

or disubstituted amino, -CONR'R" (where R' and R" are hydrogen or alkyl) or 

COOH; and Ar' is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro or

mono- or disubstituted amino; particularly wherein Ar is phenyl, 4-chlorophenyl, 3,4-

difluorophenyl, 4-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-

hydroxyphenyl, 3,4-methylenedioxyphenyl, 4-methylsulfonylphenyl, 4-[(2-acetyl-

amino)ethyl]phenyl, 4- {2-[(R)-amino-3-methylbutyrylamino]ethyl}phenyl, 4-(2-

aminoethyl)phenyl, 4-(aminomethyl)-phenyl, 4-(hydroxymethyl)phenyl, 3-

aminocarbonylphenyl, 3-carboxyphenyl, 2,5-dimethoxyphenyl, 

3,4-dimethoxyphenyl or 4-aminophenyl; and Arl is 4-nitrophenyl, 4-

trifluoromethylphenyl, 4-chlorophenyl, 3,4-difluorophenyl, 2,3-dichlorophenyl, 3-

methyl-4-nitrophenyl, 3-chloro-4-fluoro-phenyl or 3,4-dichlorophenyl; particularly

wherein R4 is 1-methylethyl; Ar is 4-methylphenyl; Ar' is 3,4-dichlorophenyl; and Q

is methylene; and is named as N- 1-(S)-[4-(3,4-dichlorobenzyl)piperi din-I -ylmethyl]-
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2.-methy-propyl }-4-niethylbenzamide dthydrochioride salt-, or wherein R, is I 

methylethyl; Ar is 4-(2-aminoethylbphenyl;. Ari is 3,4-dichloropheny 1, and Q is
rnitilene; and is named as, N-1{ 1-(R)-[4-(3.4-dichlorobenzybpipenidin- l-ylmethylji-

2- methyl-propyl }-4-(2.)aminoethyl)benzamide dihydrochloride salt.

Amrong those preferred compounds of formula I in which n and mn are 1; F is a

bond-, Q is an alkylene Qhain of between I to 6 carbon atoms inclusive; R, R" R1 and

R1are hyrogen; and E is -C(O)N(R 5 T is nitro-en and U is carbon; R 4 is alkvl or

heteroalkyl and R' is hydrogen. such are pref~erred %A herein Ar is a heteroaryl ring"; and

Ar' is an arylI; particularly Nherein W4 is 1-methylethyl, Lt-dimethylethyt. 2-

rnethylpropyl, 3-ydroxy propyl, I -hydroxvethyl or 2-.hydro- yethyl; particularly

'::,wherein Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3-yl or 5-tmcthylthiophen-2-yI; and

Art is a phcnyl ring optionally substituted wvith onc. two or three substituent selected

from alkyl, heteroalkyl, alkoxy. halo, tritluoromethyl, itro or mono- or disubstituted

amino; particularly wherein Art is 4-'ntrophenyl, 4-trifluoromethylphenyl. 4-

chiorophenyl. 3,4-difluorophenyl, 2.3-dichlorophonyl, 3 -mcthyl.4 ontrophenyl. 1.
ehloro.44lutoro-phonyl or 3A4~ichlorophieny1. p, rticularly wvhernR 1 i1

methylethyl; Ar is -ncthylthiophen-2*-yi; Akrt is 3.4 4dchloropherN L; and Q is

*'.methylene. and is named as, N- I R)+1 ,4dihlorobeny bpipedin I lmctli 1 2
methyl-propyl 1-5-niethv thiopheric-2 Qarboxamide hi drochionde salt.

9. Among those preferred compounds of formula 1. in whuch n and in are 1. F is ai

*6*49~ bond; Q is an Alkylene chain of hetween I to 6 carbon atoms in lu i c' R. R' R' and

W are h~drogcn; andl tE IS .00N(R stch are preferred wherein'F is carbon and V

is rnrg;particulariv whereint 4 is, aikyl or hoteroalkyl, and le is hydrogen.,

particularly vherein Ar is anl I or hecteroaryl ring, andi Ait isan arvl ring.;

partiularly whecrein 11' is Vi methy leth% 1, 1. 1 dimethylethyl,. niethylpropyl-A,

hydroxypropyl, [hydroxycthyl or Zhd ctypaticulaIrl wherein Ar a pyridmi

21 vi. pytidirt, 1 quitiolin-3NI or 5,ithy tthiopheon I rinw. or a phienyl rin,

optuml% a~ll" u ituted With one, two or tire c tten' c ce rm alkO 1

hetcroalk-A. akox a -S(NR tliie 11 v, alk'Q. arit or mono ort di,,uthtituted

('ONWWTIRwra Wand R" are liwdtog ii v al[4, 1 y k r t'Of). and 4\r i a phet&m rtig

q tional N suttutd with ot e. tvwo or- thlreest( tint -'O"'Cted fro lki



Among those preferred compounds of formula I in which n and mn are 1; F is a

bond-, Q is an alkylene chain of between I to 6 carbon atoms inclusive:, and E is 

C(O)N(R5 -SO2 -N(R 6)C(O)N(R5 or N(R 6 such are preferred

wherein R, R' and R' are hydrogen; and E is -N(R6)C(O),N(R5 particularly

wherein T and U are both nitrogen; particularly wherein W4 is alkyl or heteroalkyl; and

R 5 and R 6 are hydrogen; p~articularly wherein Ar and Ar' are aryl, particularly wherein

R 4 is 1-methylethyl. 1.1-dimethylethyl, 2-inethyipropyl, 3-hydroxypropyl, I-

hydroxycihyl or 2-hydrc'xyethyl, particularly wherein Ar is a pheny 1 ring optionally

substituted with one, two or three substituents selected from alkyl, heteroalkyl, alkoxy,

acyl, -SOR (where R is alkyl, amino or mono or disubstituted amino).

inethylenedioxy, hydroxy, halo, amnino, mono- or disubstituted amino, -CONR'

(where W1 and R" are hydrogecn or alkybvl or -COOH; and Ar' is a phenyl ring optionally

substituted with one, two or three substitue-nt selected from alkyl. heteroalkyl, alkoxy,

halo, trifluoromethyl, nitro or mono- or disubstituted amino; particularly wherein Ar is

phenyl, 4-chlorophenyl, 3,4-difluorophenyl, 4-methyiphenyl, 3-methoxyphenyl. 4-

niethoxyphenyl, 4-hydroxyphenyl. 3,4-me thylenedi oxyphenyl, 4-

0 Oo rethylsulfonyiphenyl, 4-[(2--acetyl-aminoethyvljphenyl, R) -amino-3-

0 0$0 monthylbutyrylaminolethyl )pheny I, 4(2.-aminoethyl phenyl. 4- amimomethyl -phenyl.

4-(hydro,(ymethyl phenyl. 3-aminocarbonylphenyl. 3-carboxyphenyl. 

iniethoyyphenyl. 3,5-dimethoxyvphenyl. 3,4-dimethoxyphenyl or 4-aminophenyl;, and

Arl is 4-nitrophenyl. 4-trifluoromethylphenyl, 4-chiorophenyl. 3.4-difluorophienyl, 2,3-

dichlorophenyt,. 3-methyl4nitrophenyl. 3-chloro-4-fluoro-phenyl or 3.4-

dichiorophenyl; particularlyv wherein R4 is 1-niethylethyl. Ar is 3-inethoxyphenyl; Art

is 1,44dchlorophenyt, and Q is inethylene; namely, 1-1 

dichilorobcnzy I ~piperazin Iinethy 'I -2-ethy ,ipropy I 1-3 -methoxy pheny I)urca.

Among those preferred eompoundi oif formula I in, which n and rn are L; Pis a1

bond; Q is an alkyleric chain of bet%(en I to 6 (carbon atoms inuIusive R. R' and

R'aro hydrogen; andi E is -NRW'QN Rc such are prefe~rred wherein T is nitrof'Cn

and U is carbon; particularly wherein W~ is~alkyl or heteroalkv I. and W~ and R' are

hydroge-n; particularly %lherein Ar and zke are aryl, partieularly kwrein R' is I-

rricthvlcthyl, 1,1dmehlth .Iintyprp h roxy propy I. I -iydroxyethy I or

2'1hydroxvethyI. partl. ularly wherein Ar i a phcnyl r in,, optionally substituted with

one, two or three s'b ;tituert~~tclcvd trorn alk,.l. liotcroalkyl alKox,. akc'd. S04Z



(where R is alkyl, amino or mono or disubstituted amino), m-ethylenedioxy, hydroxy,

halo, amino, mono- or disubstituted amino, -CONR'R" (where R' and R" are hydrogen

or alkyl) or -COOH; and Ar1l is a phenyl ring optionally substituted with one, two or

three substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino; particularly wherein Ar is phenyl, 4-chlorophenyl,

3 ,4-difluorophenyl, 4-methylphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 4-

hydroxyphenyl, 3 ,4-methylenedioxyphenyl, 4-methylsul fonylphenyl, 4- [(2-acetyl-

amino)ethyllpheiiyl, 2-[(R)-amino-3-methylbutyrylamino~ethyl Iphenyl, 4-(2-

armnoethyl)phenyl, 4-(am-inomethyl)-phenyl, 4-(hydroxymethyl)phenyl, 3-

aminocarbonylphcnyi, 3-carboxyphenyl, 2,5 -dimethoxyphenyl, 3 

3,4-dimethoxyphenyl or 4-aminophenyl; and Ar' is 4-nitroplienyl, 4-

trifluoromethylp.1enyl, 4-chlorophenyl, 3 ,4-difluorophenyl, 2,3-dichlorophenyl, 3-

mnethyl-4-nitrophenyl, 3-chloro-4-fluoro-.phenyl or 3 ,4-dichlorophenyl-, particularly

***wherein R4 is 1-methylethyl; Ar is 3-methoxyphenyl; Ar' is 3,4-dictilorophenyl; and Q

is methylene: namely, i-(R)-[4-(3,4-dichlorobenzyl )piperidin- 1-vlmethyl]-2-

rethylpropyl I -3-(3-methoxyphenyl)urea.

Among those preferred compounds of formula I in which n and m are 1; F is a

bond;, Q is an alkylene chain of between i to 6 carbon atoms inclusive-, R. R and

R3 are hydrogen; and E is -N(R 6)C(O)N(R5 such are preferred wherein T is carbon

and U is nitrogen; particularly wherein W4 is alkyl or heteroalkyl; and R5 and R6 are

hydrogen; particularly wherein Ar and Ar? are aryl-, particularly wherein R' is 1-

methylethyl, 1,1 -dimethylethyl. 2-methyipropyl, 3-hydroxypropyl, I -hydroxyethyl or

2hydroxyethyl; particularly wherein Ar is a phenyl ring optionally substituted with

one, two or three substituents selected from a~kvl, heteroalkyl, alkoxy, aeyl, -SQR

(where R is alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy,

halo, amino, mono- or disubstituted amino, -t2ONR'R" (where R' and R' are hydro-en

or alkyl) or -COOH; and Ar' is a phenyl ring optionally substituted with one. two or

three substituent selected from alkyl, heteroalkyl. alkoxy. halo, trifluoromethyl. nitro

or mono- or disubstituted amino.

Finally, preferred compounds of formula are such wherein T is carbon and V is

nitrogen-, n is 1; in is 0; F is a bond;, Q is an alkylene chain-. and E is -C(O.N'R 

-NOR)C(ON(R5 or partieularlN w herein R. R' and R'

are hyvdroen; and Ei is -C(O).NR paicularly w herein le ti alkyl or heteroalkyl:
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and R5 is hydrogen.; particularly wherein Ar is an aryl or heteroaryl ring; and Ai1 is an

aryl ring; particularly wherein W4 is i-miethylethyl, 1, 1-dimethyl ethyl, 2-methyipropyl,

3-hydroxypropyl, 1-hydroxyethy] or 2-hydroxyethyl; particularly wherein Ar is

pyridin-2-yl, pyridin-3-yl, quinolin-3yl or 5 -methyithiophen-2-vl, or a phenyl ring

optionally substituted with one, two or three substituents selected from alkyl,

heteroalkyl, alkoxy, acyl, -SQ2R (where R is alkyl, amino or mono or disubstituted

amino), methylenedioxy, hydroxy, halo, amino, mono- or disubstituted ami.uno, 

CONR'R" (where W'and R" are hydrogen or alkyl) or -COGH; and Ar1 is a phenyl ring

optionally substituted with one, two or three substituent selected from alkyl,

heteroalkyl, alkoxy, halo, tritluoromethyl, nitro or mono- or disubstituted amino.

Also, among those preferred compounds of formula I in which T is carbon and

U is nitrogen; n is 1; mnis 0; F is a bond; Q is an alkylene chain; and E is -C(U)IN(RK)-,

SO2N(R5 5 or N(R 6 such are preferred wherein R, R 2

and R3 are hydrogen; and E is -(NRk-)C(O)N(R 5 particularly wherein W4 is alkyl or

heteroalkyl; and R5 and R6 are hydrogen; particularly wherein Ar is an aryl or

*heteroaryl ring;, and Ar1I is an aryl ring; particularly wherein W4 is 1-methylethyl, 1,1-

dimethylethyl, 2-methylpropyl, 3-hydroxypropyl, I -hydroxyethyl or 2-hydroxyethyl;

particularly wherein Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3yl or 

methylthiophen-2-yl, or a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is alkyl,

amnino or mono or disubstituted amino), methylenodioxy, hydroxy, halo, amino, mono-

or disubstituted amino, -CONR'R" (where W'and R" are hydrogen or alkyl) or 

COOH; and Ar1 is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl nitro or

mono- or disubstituted amino.

Exemplary particularly preferred compounds of the invention at present are:

Ni (S(,94-(34Dichlorobenzyl )piperazin-lI vlmethyl]-2-mcthylpropyI 

methylhenzamide dihyclrochioride salt.

N- 1 -(S)[4(3,4-Dichlorobenzyl)piperazin-lI-vlmethyll-2,2-dimethylpropy I 

4-methylbenzaraide dihy drochloride salt.

1-f ,4-Dichlorobenzyl )piperazin- l-ylmethyl J-2-methylpropyl 

methoxyphenyl )urea.
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N-1{ ,4-Dichlorobenzyl)piperazin- 1-ylmethyl]-2-methylpropyI

3,4-methylenedioxybenrzanide.

N- 1 ,4-Dichlorobenzyl)piperazin-1-ylmethyl]-2,2-dimethylpropyI

4-methylsuifonylbenzarmide dihydrochioride, salt.

N-1{ ,4-Dichlorobenzyl)piperazin-1I-ylmethyl]-2,2-dimethylpropyl)}-

4-acetylbenzamide dihydrochioride salt.

N- 1- ,4-Dichloroberizyl)piperazin- 1-ylmethyl] -2,2-dimethyipropyl) 

4-dimethylaminob.-nzamide dihydrochioride salt.

N- ,4-Dichlorobenzyl)piperazin- 1-ylmethyl] 2,2-dimethyipropyl}-

5-methylthiophene-2-Icarboxarnide dihydrochioride salt,

,4-Dichlorobenzyl)piperazin- 1-ylmethylj-2,2-dimethylpropyl)}-

4-methoxybenzarnide.

N-1 ,4-Dirchlorobenzyl)piperazin-1-ylmethyl 1-2,2-dimethyipropyl)}-

3-cyanobenzamide.

N-1{ ,4-Dichlorc'benzyl)piperazin- 1-ylmethyl]-2-methylpropyl 

o 3,4-difluorobenzamide.

N- 1 (-RS)-13-Methyl-4-(3,4-dichlorobenzyl)piperazin- 1-ylmethyl]-2-methyl-

0 *propyl }-4-methylbenzairnide dihlydrochioride salt.

N- I [4-(3,4-Dich lorobenzyl)pi peri din- 1 -ylmethyl ]-2-methyl propyl 1-1-[4-

(2--acetylaminoethyl)]benzamide dihydrochioride salt.

4- [2-(2-(R)-Amino-3-methylbuty rylamidno)ethyl]-N- 1 -[4-(3,4-dichloro-

b~nzyl)piperi din- 1 -ylmethyl] -2-nethylpropyl I benzami de dihydrochioride salt.

,4-Dichlorobenizyl)piperidin- 1-ylmethyl] 2-dimethyipropyl 

1- (2 -amninoethyl)]benzaxuide dihydrochioride salt.

N- ,4-Dichlorobenzvl )piperi din- I -ylmethyl] -2,2-di methylp-opyl 1
!-(4-arninomnethyl)benzainide dihydrochloride~ salt,

1- [4-(3,4-Dichlorobenzvl)piperazin- 1-ylmethyl 1-2-methyipropyl 1-3-
(3-aminocarbonylphenyl)urea.

N- 4-(R)-[4-(3,4-Dichlorobenzyl)piperi din- 1-ylmethyl]-2,2-dimethylpropyl 

1 -quinoline-3-carboxamide hydrochloride salt.

1 I (4-(3,4-Dich lorobenzyl)pipcri din- 1 -vlmethyi]1-2,2- dimethyipropyl 

(3-carboxyphenyl)urea.
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1-1{1 -(S)-[4-(3,4-Dichl orobenzyl)piperi din- 1 -ylrmethyl ]-22-dimethylpropyl 

(3 -aminocarbonylphenyl)urea.

I -(S)-[4-(3,4-Dichorobenzyl )pi peridin- I-ylmethyl] -2-methylpropyl 1-3-
(3 ,5-dimethoxyphenyl)urea hydrochlor-ide salt.

1-1 1(RS}4[4-(3,4-Dichlorobenzyl )piperi din- 1 -ylmethyll -2-methyipropyl -3-

(3 ,4-dimethoxypheny~urea.

1-(RS)-[4-(4-Chlorobenzyl)piperazin- 1-ylmethyl-2-methiylpropyl 1-4-
inethyl-benamide.

N- 1 -(R5)-[4-(4-Nitrobenzy)piperazin- 1-ylmethyl]-2-methylpropyl -4-

methyl-benzamide.

N- l-(RS-[4-(,4-Difluorobenzvl.)piperazini- 1-),rethl]-2-methylpropyl 

methylbenzamide,

N-1{ 1-(RS)-[4-(3,4-Dichloroben7-l )piperazin- 1-lmthyl-2,2-dimethylpropyl 

4-methylbenzamide,

N-f -(RS)-[4-(2,3-Dichlorobenzyl)piperazin-1 .ylmethy]-2-methylpropyl -4-

methylbenzamide,

N-1{ 1-(RS)-[4-(3-Methyl-4-itrobenzyl)piperazii- 1 -ylmethyl]-2-

methypropyl 1-4-methylbenzamide.

N- (1I -(RS)-14-(3-Chloro-4-fluorobenzyl)piperazin- I -ylmethyl -2-

4* methypropyl) -4-rnethylbenzaride.

N-1{ 1-(R)-[4-(3-Choro-4-fluorobeizy)piperazin-1I-ylmethyl1]-2,2-dimiethyl-

propyl }-4-methylbenzarnide.

N-1 (1-(R)-[4-(3-Methylbenzothiophen-2-ymethyl)piperazin- 1-ylmethyl 1-2,2-

dimethypropyl 1-4-methylbenzamnide.

1-(R)(4-(-Acetylindol-3-lrnethyl)piperazin-1-ylmethyl] -2,2-dimethyl-

propyl)1-4-methylbenzaimide.

N-f 1-(R)-[4-(5-Nitrothiophen-3 -vlmethyl)piperazin- 1-ylmethyl]I-2,2-dimethyl-

propyl }-4-methylbenzarriide.

N-f( 1-(R)[4-(4-Nitrobenzylpiperazin- 1 -ylmethyl-2-methylpropyl -4-methyl-

benzanide,

N- f4-(R)-[4-(4-Nitrobenzyl)pieri din- 1 -ylmethyl-2,2-dimethylpropyl I 

pyridine-2-carboxamide hydrochloride salt.
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N- [4-(4-NiTrobenzyl)piperi din- 1-ylnethyl]-2,2-dimrnehylpropyl I- 

pyridine-2-carboxamide.

,4-Dichlorobenzyl)piperazin- 1-ylmethyl]-2,2-dimethylpropyl 

1 -quinoline-3-cai-boxarnide.

1-f (4-(3,4-Dichloroberizyl)piperi din- 1-y Lmethy I]-2-me.-thy ipropyl 

mnechoxyphenyl)urea.

N- 4-(3,4-Dichlorobenzyl)piperi din- 1 -ylmethyl]-2-inethylpropy) -1 

rrethyl)thiophene-2-carboxaxniide hydrochloride salt.

N- 4-(R)-(4-(3,4-Dichlorobenzyl)piperidin- 1-ylmethyl]-2-methylpropyl) -lI- (4-

(2-aminoethylbenzami de dihydrochioride salt.

N- A-Dichlorobenzyl)piperidin- 1-ylmethyl]-2-rnethylpropyl 

(4-rnethyl)benzarnide.

N- [4-(3,4-Dichlorobenzyl)piperidiii- 1-ylmethyl]-2,2-dimethylpropyl 1-

1-(4-rhyl)benzaraide hydrochloride salt.

N- (4-(R)-(4-(3,4-Dichlorobenzyl)piperidin- I .ylmethyl]-2,2-dimethylpropyl 

1-(4-methylsulfonyl)benzarnide.

N-{f [4-(3,4-Dichlojrobenzyl)piperidin 1-ylinethyl]-2,2-dimethylprop yl 

I-(5-methylthiophene-2-carboxamide hydrochloride salt.

N- ,4-Dichlorobenzyl)piperidin-1I-ylmethyl)-2,2-dirnethylpropyl 

****1-(4-hydroxymethyl)benzarride.

T.4:1- 1-(R)-(4-(3,4-Dichlorobenzyl)piperidin- 1-ylmethyl J-2,2-dimethylpropyI -3-

(3-methoxyphenyl)urea trifluoroacetate salt.

1 -(R)-(4-(3,4-Dichlorobenzyl)piperidii- 1-ylmethyl]2-inethylpropyl *3-

(3 

1- [4-(3,4-Dichlorobenzyl)piperidin- 1-ylrnethyl3-2,2-dirnethylpropyl 

(3 

1-(R)-[4-(3,4-Dichlorobenzyl)piperi din- 1-ylmethyl] -2-methyipropyl 

methylsulfonylaminophenyl)urea.

1- -(R)-[4-(3,4-Dichlorobenzyl)piperidini- 1-ylmethyIl-2-methylpropyl 

acetylam~inophcnyl)urea.

1- (4-(3,4-Dichlorobenzyl)piperi din- 1 ylMerhyl] -2-methylpropy] I 

N-merhylsulfonyl-N-methylaminophenyl)urea.



1- 1-(R)-4-(3,4-Dichlorobenzy)piperi din- 1-ylrnethyl]-2-methylpropyl 

dimediylaminosulfonylaiinophenyl)urea.

The compounds of the present invention can be prepared in a number of ways known to

one skilled in the art. Preferred Methods include, but are not limited to, the general

synthetic procedures described below-

The starting materials and reagents used in preparing these compounds are either

available from commercial suppliers suich as Aldrich Chemical Co., (Milwaukee,

Wisconsin, USA), Bachemn (Torrance, California, USA), Ernka-Cheinie, or Sigma (St.

Louis, Missouri, USA) or are prepared by methods known to those skilled in the arn

following procedures set forth in references such as Fieset and Fieser's Reagents/or

Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 1991); Rodd's Chemistry of

Carbon Comnpounds, Volumes 1-5 and Supplementals (Elsevier Science Publishers,



1989), Organic Reactions, Volumes 1-40 (John Wiley and Sons, 1991), March's

Advanced Organic Chemistry, (John Wiley and Sons, 1992), and Larock's

Comprehensive Organic Transformations (VCH Publishers Inc., 1989). These schemes

are merely illustrative of some methods by which the compounds of this invention can

be synthesized, and various modifications to these schemes can be made and will be

suggested to one skilled in the art having referred to this disclosure.

The starting materials and the intermediates of the reaction may be isolated and

purified if desired using conventional techniques, including but not limited to filtration,

distillation, crystallization, chromatography, and the like. Such materials may be

characterized using conventional means, including physical constants and spectral data.

,Synthesis of Compounds of Formula (1)

.a

In general, compounds of Formula where n, m, R, R' R2 R3 R 4 R5 Q and

Ar' are as defined above are prepared from aminoalkyl derivatives of Formulae II(a-c)

and carboxyalkyl derivatives of Formulae II(d-f) as shown in Fig. 1 below.

R\

HN(RS)CRR4(CHR)m-T U-Q-Ar'

n. Rr 2  R 1

Ha (T U N)
S(T= N; U C) 3R4-(CHR)m-T U-Q-Ar 1

IIc (T C; U N)

11 *n

R1  R2

HO2CCR'R4(CHR)m-T 
U Q A r

Synthesis of compounds of Formulae II(a-f) and their conversion to compounds

of Formula are described in detail in Schemes A-E and F-J, respectively.
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Synthesis of compounds of Formulae II(a-f)

Preparati n of Compounds of Formula Ha

A compound of Formua IIa where n is 1 or 2, m is at least 1 and R, R2 R3

R4 R5 Q and Ar' are as defired above is prepared as shown in Scheme A below.

Scheme A

R2

Ar'-Q-N NH Step

R a R1

1 PG-N(R)CR3R 4(CHR)m-N N- Q-Ar'

R 
3  n 2

PG-N(RS)CR 3R4(CHR),-N NH Step 1 Step 2deprotection

4* R  
R1

2

SHN(R)CR 3 R4 (CHR)m-N N-Q-Ar

a n R2

In general, compounds of Formula Ha are prepared in two steps by first

Sconverting a compound of formula 1 or 2 to an N.-protected aminoalkyl derivative of

formula 3 via methods or respectively, followed by removal of the amino

protecting group in 3, as described in detail below.

Preparation of compounds of formula 3

Method (a)

In method an N-protected aminoalkyl derivative of formula 3 where PG is an

amino protecting group tert-butoxycarbonyl (BOC), benzyloxycarbonyl (CBZ),

benzyl, and the like) is prepared by reacting a compound of formula 1 with a compound

of formula 4

PG-N(Rs)CR-R 4 (CHR). 1 X
4

where X is an aldehyde ketone where R is alkyl), carboxy (-COOH) or

a reactive carboxy derivative acid halide. The reaction conditions employed depend

on the nature of the X group. If X is an aldehyde or a ketone group, the reaction is

carried out under reductive amination reaction conditions in the presence of a

Brp: 105069.v2 45.. R0029B-
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suitable reducing agent sodium cyanoborohydride, sodium triacetoxyborohydride,

and the like) and an organic acid glacial acetic acid, trifluoroacetic acid, and the

like) at ambient temperature to give 3 directly. Suitable solvents for the reaction are

halogenated hydrocarbons 1,2-dichloroethane, chloroform, and the like). If X is a

carboxy group, the reaction is carried out in the presence of a suitable coupling agent

N,N-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide,

and the like) in a suitable organic solvent methylene chloride, tetrahydrofuran, and

the like) to give an amide intermediate. Reduction of the amide intermediate with a

suitable reducing agent diborane, lithium aluminum hydnde, and the like) in an

ethereal organic solvent such as ether or tetrahydrofuran then provides a compound of

formula 3. If X is an acid derivative such as an acid chloride, the reaction is carried out

in the presence of a suitable base such as triethylamine, pyridine in an organic solvent

methylene chloride, dichloroethane, N,N-dimethylformamide, and the like) to give

an amide intermediate which is reduced to the corresponding compound of formula 3 as

described above.

0 
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In general, compounds of formula 4 are either commercially available or they can

be prepared by methods well known in the field of organic chemistry. Some examples of

such procedures are illustrated and described in detail below.

PG-N(R 5)CR 3 R 4C0 2H
4

(m 1= 0))
alpha-amino acids

PG-N(RCR COI PG-N(R)CR 3 R
PG-N(R) CR3RG-N(R CRCOCI CHO4f 4

4

S PG-N(R)CR3RCHO (mn-l= 0)

0) (i)

PG-N(R)PCRGR4 (CH R)m.iCHO
4

1 or 2) PG) N(R 5)R 3R4(CHR)mCOR

(ii) 4
'iPGN(R5)C3R4(H R)m C02

H

(iii 1 or 2)

PG-N(R 5)CR 3R4(CH R)m-1 CO2 H
4

1 or 2)

(iv)

PG-N(R 5)CR 3 R4 (CHR )mCOCI
4

1 or 2)

An aldehyde of 4 (X is a -CHO) where m-1 0 is conveniently prepared

from the corresponding natural or unnatural c-amino acid of formula 4 where m-1 0

and X is a carboxy group by reduction of the carboxy group to an aldehyde group with a

suitable reducing agent such as DIBAL-1H. An aldehyde of formula 4 where m-1 1 or

2 can be prepared, if desired, from an aldehyde or ketone (X -COR where R is alkyl)

of formula 4where m-1 0 under Wittig reaction conditions. For example, an aldehyde

4 where m-1 1 and R is hydrogen or alkyl is prepared by condensing the corresponding

aldehyde or ketone of formula 4 where m-1 0 with a Wittig reagent derived from

chloromethyl methyl ether, followed by acidic hydrolysis of the resulting enol ether
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intermediate. An aldehyde 4 where m-l= 2 and R are hydrogen or alkyl can be prepared

by condensing the corresponding aldehyde or ketone 4 where m-I 0 with a Wittig

reagent derived from bromoacetate or 2-bromopropionate respectively, followed by

sequential reduction of the double bond and the ester group in the resulting a,3-

unsaturated ester intermediate. The double bond is reduced under hydrogenation

reaction conditions and the ester group is reduced to the aldehyde group with reducing

agent such as DIBAL-H. The ketone of formula 4 where m -1 0 can be prepared

from the a-amino acids of formula 4 by converting the a-amino acids 4 to a Weinreb

amide, followed by treatment with an organometallic reagent such as a Grignard reagent

or an organolithium reagent of formula RMgBr or RLi (where R is an alkyl group)

respectively.

Generally, both natural and unnatural amino acids are commercially available

from vendors such as Aldrich and Bachem. Examples of unnatural amino acids

include, homoserine, homocysteine, N-oc-methylarginine, norleucine, N-

methylisoleucine, phenylglycine, hydroxyproline, pyroglutamine, ornithine, 2-

S. aminoisobutyric acid, 2-aminobutyric acid, 0-cyclohexylalanine, 3-(1-

naphthyl)alanine, 3-(2-naphthyl)alanine, citrulline, pipecolinic acid, piperazic acid, 4-

chlorophenylalanine, 4-fluorophenylalanine and sarcosine. Synthesis of a-amino acids

4 where R3 and R5 together form a morpholino ring and thiomorpholino ring and R4 is

hydrogen is described in Kogami, Okawa, Bull. Chem. Soc. Jpn., 60, 2963,

(1987).

(ii) Compounds of formula 4 where X is a carboxy group and m-l> 0 can be

prepared from the corresponding aldehydes of formula 4 (X is -CHO), prepared as

*described in above, by oxidation of the aldehyde group with a suitable oxidizing agent

potassium permanganate and the like). Alternatively, they can be prepared from

the ca,3-unsaturated esters formed in the Wittig reaction, see above, by reduction of

the double bond followed by the hydrolysis of the ester group by methods well known in

the art.

(iii) Compounds of formula 4 where X is -C(O)R (where R is alkyl) and m-1

0, 1 or 2 can be prepared by alkylating the corresponding aldehyde of formula 4 (X is 

CHO) with a Grignard reagent followed by oxidation of the resulting alcohol with a
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suitable oxidizing agent such as pyridinium dichromate and the like. Alternatively, they

can be prepared from the corresponding acid of formula 4 as described in above.

(iv) Compounds of formula 4 where X is an acid derivative an acid

chloride, can be prepared from the corresponding acids of formula 4 (X is -COOH),

prepared as described in (iii) above, by chlorinating the carboxy group with a suitable

chlorinating agent oxalyl chloride, thionyl chloride and the like) in a suitable

organic solvent such as methylene chloride and the like.

Alternatively, a compound of formula 3 can be prepared directly by reacting a

compound of formula 1 with an alkylating agent of formula 

PG-N(R 5)CR3 R4 (CHR)mY

where Y is a leaving group under alkylating conditions such as halo chloro, bromo

or iodo) or sulfonyloxy group methylsulfonyloxy or 4-methylphenylsulfonyloxy or

trifluoromethylsulfonyloxy). The reaction is carried out in the presence of a base such as

sodium carbonate, sodium hydride, triethylamine and the like. Suitable solvents are

aprotic organic solvents such as tetrahydrofuran, N,N-dimethylformamide, and the like.

In general, compounds of formula 5 where Y is a halo or a sulfonyloxy group can

be prepared from compounds of formula 4 by reducing the aldehyde, ketone or carboxy

group to an alcohol, followed by treatment with a suitable halogenating agent 

thionyl chloride, thionyl bromide, carbon tetrabromide in the presence of

triphenylphosphine, and the like) or sulfonylating agent methylsulfonyl chloride,

para-toluenesulfonyl chloride and triflic anhydride) respectively. Suitable aldehyde,

ketone or carboxy reducing agents include lithium aluminum hydride, borane and the

like.

In some instances, a compound of Formula Ha can be prepared by reacting a

compound of formula 1 with a conjugated nitro-olefin under Michael addition reaction

conditions, followed by reduction of the nitro group under standard hydrogenation

reaction conditions. Conjugated nitro-olefins are commercially available or can be

prepared by known literature procedures see Corey, E.J. et al., J. Am. Chem. Soc,

100(19), 8294-5, (1978). A detailed description of the synthesis of an N-

alkylaminopiperazine of Formula IIa by this method is given in Example 2.

Method (b)
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In method (11, an N-protected ami noal kyl den ivefl of formula 1 Is prepared by.

reacting, a compound of formula 2 with a compound of formula 6

Ar'-Q-J

(where J is an X or Y' group as defined above) utilizing the reaction conditions

described in method above. Method is particularly suitable for preparing

compounds of Formula Ila N. here Q contains an amido or a carbonyl group.

In general, compounds of formula 6 are commercially available or can be

prepared by methods well known in the art. For example, aralkyl halides and aralkyl

acids such as be-nzyl bromide, 3.4-dichlorohenzyl bromide. phenylacetic acti and 2'

phenylproptonic acids are commeroialiv avai'able. Others can be prepared from

suitable stairting materials such as pheny, lacetic acid. phenty propanol. 2

pyridinecthartol. nicotinic acid by follow procedures des,'ribed for the

4,,,,synthesis of compounds of formula 4 and 5 in method cat above. Compounds oif

formula p where Q is an alkylene chain interrpted by an armido group and J is a haloi

or sufonyloxy group can be prepared by followinig the procedures d.erbed in VUS.

41 400,40Pat. No. 48088

Conversion oif conipounds of t~iruutla 1 to) vornpounds of 1'orniuia [la

In Step I. the N-proteded arrunoalkyl dow. atives3, formed iII Step I ia

~*94method ta) or are converted to at compotund of Formula flit by removal (it thie

.449amino proteting" Oroup. The conditiow. witiied decpend or, the nature of the protecting,

44,group, For example. if the protectin,, grouip v the ter( tox%.karbon% I gr oup it is

rem~oved under aidw h'vroIlvs rec tion eonditwn Mh r.-as if it i the ben?'vl Froup it

is retmowvd under catal~tl tit, idrenantin gxI.. tion i,ondition,

A compund o Form lav wiciv It" v. othei'than lt~tho -ou lin e prep ire it

d"ied. 1) UlK latnlig th'e~pni. omipounet ot F'ormnula Ila "here.l 1i t 'vdrof'en

witl. an 11"Yain iget (V ine N is a fcovig roup under atk~ kiting! u:otdlit'

Uttditnn( th~e rca aton c tndittow; d25 idied in tmethd tat ot N heme A

(Comyl"undi oit torinula p rdg~ re p t~ed it howln Kolw b' rea ting it

pcameor hom ipircra?11 it ot vlfh~tI a kconip(Tund tit tot'1iula t or 4 or
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Ar o-N N-PG A-ON N-H

HN N-PG

4or 5 PGN(R)CRR 4CHR)mN ~N-P pPGN(RCRR4 CHR),N NHI

Piperazincs and homopiperazines of formula 7 such as piperazine, 2 or 3-

methylpiperazines, homopiperazine are commercially available. PiperazineS2 can

also be prepared by following the pro,,;duros described in the European Pat. Pub. No.

0,068,544 and U.S. Pat- No. 3,267,104. Deta~ed descriptions of the synthesis of a

compound of formula 1 where n =I b (his method is given in Examples 1. 5 and 7.
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Preparation of Compounds of Formula fib
4

A compound of Formula fib where m is at least I and n, R, R' W, R Q
and Ar1 are as defined in the Summary of the invention can be prepared from a

compound of formula 8 where n is 0, 1 or 2 respectively, as illustrated in Scheme B

below.

Scheme B

R24 or 5 [R
HN QAr' PG-N(R 5)0R3 R4 (CHR)m-N -r

Step 1 9

Step 2 1deprotection

HN(R5)CR3R4(CHR)mN QA

ib Rt

In general, an aminoalkyl, derivative of Formula fib is 'i~epared by reacting a

compound of formula with a compound of formula 4 or 5 (see Scheme A) to give an

*i N-protected aminoalkyl derivative of formula 9, followed by removal of the amino

protecting group, Thc conversion of a compound of formula 8 to a compound of

::*Formula Eb is earnied out under the reaction conditions described in method of
6 Scheme A above.

Compounds of formula 8 where n is 0, 1 or 2 can be prepared from suitably N-

*00. protected pyrrolidinones, piperidinones or 4-keto-octahydroazepines respectively. by

4:004:known procedures. Some examples of such procedures are described below:

Wi Compounds of formula where n is 0 or I and Q is an alkylene chwn are

prepared by reacting a suitably N-protected-3 pyrrolidinone or N-protectcd-4-

piperidirione respectively. with a Witticg reage nt Br (Ph),P-alkvlcre-Ar1 to give an

alkene intermediate. Reduction of the olefinic bond, follow~ed bv remnoval of the N-

protecting' group then provides compounds of formula 

44Ilydroxipeidinies,. 3p rntidav,,'s 'iS, pyrrolhdinones and 4-pipl-ridinones. are

commercially available. 4-keo-octa-ihydroxiiepitc can be prepared from 2.4-diketo IN-

Bcp I)U~ 
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benzylhexahydroazepine ((see Hong Hu G. and Erik Jagdmann Jr., Tel. Lett,, 36(21),

3659-62 (1995)) by known procedures.

Detailed descriptions of the synthesis of compounds of Formula fib by this

method are given in Examples 3 and 4.

Preparation of Compounds of Formula fic

A compound of Formula Uc where m is 0 or 1, R' is hydrogen and n, R, R2

R4 R5 Q and Ar' are as defined in the Summary of the invention can be prepared from a

compound of formula 14 or 10 respectively, as illustrated in Scheme C below.

Scheme C

R 2 R
__(EtO)2POCHRCO-,Et I

1-NQA EtO;2CG N-Q-Ar'
n QI 1

*nR method R

to 12 1. eductionorR L

R 2

EtO2C- NQ -Ar' 1. reduction

2 R MgBr or R4Li HOCHR 4(CHR)m N-Q-Ar'

14 method (b)

13a (m 1)
.0 Fl* 1(m =0)

1. oxidation
2. NH(R

HN(R)CHR 4(CHR)m N-QAr'

Ilec(m=Oor 1)

A compound of Formula He where m is 1 can be prepared, as shown in method

by reacting a compound of formula 10 with a phosphionate ylide of formula I I under

Wittig reaction conditions, in the pre.sence of a strong non-nucteophilic base 

sodium hydride, sodium amnide, and the like) and in a suitable aprotic organic solvent

tetrahydrofuran and the like) to give an a4O-unsaturated ester of formula 12. The

Bhp 10500) -OZ Rf02Q9B
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ox,3-unsaturated ester 12 is converted to the corresponding alcohol derivative 13a (m 1)

by first converting 12 to an aidehyde, followed by treatment with an organometallic

reagent such as a Grignard reagent or an organolithium reagent of formula R MgBr or

R4Li, respectively. The double bond is reduced under hydrogenation reaction conditions

and the ester group is reduced to the aldehyde group with a suitable reducing agent such

as DIBAL-H. The alcohol 13a is then converted to a compound of Formula Ilc by

oxidation of the alcohol group to the ketone group, followed by treatment with an amine

of formula NH(R5 under reductive amination reaction conditions. The oxidation

reaction is carried in with a suitable oxidizing reagents such as pyridinium dichromate in

an aprotic solvent such as dimethylformamide and the like.

A compound of Formula HIc where m is 0 can be prepared, as shown in method

from a compound of formula 14, by converting 14 to the corresponding alcohol

derivative 13b (m 0) by reduction of the ester group to the aldehyde followed by

treatment with a suitable organometallic reagent. Compound 13b is then converted to a

compound of IIc where m is 0 by carrying out the oxidation and reductive amination

steps, utilizing the reaction conditions described above. Compounds of Formula IIc

where m is 0 can also be prepared by the procedures described in PCT application

Publication No. WO 92/12128.

Compounds of formula 10 where n is 0, 1 or 2 are be prepared by N-alkylating a

3-pyrrolidone, a 4-piperidone or a 4-keto-octahydroazepine respectively, with a

compound of formula Ar'-Q-Y where Y is a leaving group under alkylating conditions

as described in method of Scheme A.

Compounds of formula 14 (n 1) are pr, pared by N-alkylating ar ethyl

isonipecotate with a compound of formula Ar'-Q-Y where Y is a leaving group under

alkylating conditions as described in method of Scheme A.

Detailed descriptions of the synthesis of a compound of Formula IIc where m is 0

or 1 is given in Examples 9 and 10 respectively.

Preparation of Compounds of Formula IId and lie

A carboxyalkyl derivative of Formula IId (U N) and IIe (U C) where m n,

R1 R2 R3 RI Q and Ar are as defined in the Summary of the invention can be prepared

from a compound of formula I or 8 respectively, as illustrated in Scheme D below,

Brp: 105069.v2 -54. R0029B-
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Scheme D

Y-CHRCR Me HO2CCRR 4 (CHR)m--N UQ-Ar1

R 2  
n R-1

I/d (U N)
HN U-Q-Ar1  He C)

R1  
R2

(U N)
8 C) CHR=CR4 CO2Et EtOCHRCHR4 (CHR)-N U-Q-Ar

16
n R

I7a (U N)
17b (U C)

A carboxy derivative of Formula IId or He is prepared, as shown above, by

reacting a comnound of formula 1 or 8 with an alkylating agent of formula 15 where Y

is halo or sulfonyloxy group, followed by hydrolysis of the ester group. The alkylation

reaction is carried under the reaction conditions described previously ((see scheme A

method The hydrolysis of the ester group is carried out in the presence of an

aqueous base sodium hydroxide, lithium hydroxide, and the like) in an alcoholic
C

organic solvent such as methanol, ethanol, and the like. The reaction proceeds either at

ambient temperature or upon heating. Alternatively, a carboxyethyl derivative of

Formula IId or Ile where R3 is hydrogen is prepared by reacting a compound of formula

1 or 8 with an a,3-unsaturated ester of formula 16 under Michael addition reaction

Sconditions in the presence of a suitable base such as methoxide and in a protic

organic solvent methanol, ethanol and the like) to give a 3-propionate derivative

of formula 17a or 17b, respectively. Hydrolysis of the ester group in 17a or 17b then

provides the corresponding carboxyethyl derivative of Formula IId or lie respectively,

where R3 is hydrogen.

Compounds of formula 1 or 8 are prepared as described previously in Schemes

A and B respectively. Compounds of formula 15 and 16 are either commercially

available or can be prepared by methods known in the art. For example, halo acids

and ca,3-unsaturated ester such as methyl 2-bromo-2-methylpropionate, methyl 2-

bromopropionate, methyl 3-bromo-2-methylpropionate, methyl ca-bromophenylacetate,

Brp: 105069.v2 -55- R0029B-
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methyl methacrylate are commercially available. A detailed description of the synthesis

of a carboxyethylpiperazine of Formula lid by this method is given in Example 6.

Preparation of Compounds of Formula IIf

A carboxyalkyl derivative of Formula If where n, m, R2 R 3 R4 Q and Ar'

are as defined in the Summary of the invention can be prepared from a compound of

formula 17 or 18 respectively, as illustrated in Scheme E below.

Scheme E

R
2

N4 

EtO2 CCRR4 (CR)m N-Q-Ar'

0  19 R
RC-' N-Q-Ar 1

R'
18

R

nR
IIf

A carboxyalkyJ derivative of Formula If can be prepared by reacting a

compound of formula 10 or 18 with a Wittig reagent of formula Br-

S" (Ph3P)(CHR)mCR 3R4CO2Et, followed by reduction of the double bond and hydrolysis of

the ester group to the acid in the resulting unsaturated ester 19 as described previously.

Alternatively, compounds of Formula If can be prepared from 18 (where R is hydrogen

or alkyl) by following the reaction procedures described for the synthesis of compound 4

where X is carboxy in Scheme A, method 

Compounds of formula 18 can be prepared from compounds of formula 14 by

methods well known in the art.

Compounds of Formula I(d-f) are used for the synthesis of compound of

Formula where E is an inverse amide -N(R6 )CO-.

Brp: 105069.v2 -56- R0029B-
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Synthesis of Compounds of Formula from Compounds of Formulae II(a-f)

Compounds of Formula are prepared from compounds of Formulae II(a-f) as

described in Schemes F J below.

Compounds of Formula where E is -C(O)N(R5 are prepared as described in

Scheme F below:

Scheme F

II(a-c) 
Ar-F-C(O)L

R

Ar-(F)-C(O)N(R5 )-CR3 R (CHR) -U -Ar'

(ii) Il(a-c) (Ar-F-COO n R2

A compound of Formula where E is an amide group can be prepared, either:

by reacting a compound of Formula II(a-c) with an acylating reagent Ar-F-

C(O)L, where L is a leaving group under acylating conditions, such as a halo

(particularly Cl or Br) or imidazolide. Suitable solvents for the reaction include aprotic

pohli solvents dichloromethane, THF, dioxane and the like). When an acyl halide

is used as the acylating agent the reaction is carried out in the presence of a non-

nucleophilic organic base triethylamine or pyridine, preferably pyridine); or

(ii) by heating a compound of Formula II with an acid anhydride. Suitable

solvents for the reaction are tetrahydrofuran, dioxane and the like. Detailed descriptions

of the conversion of a compound of Formula Ha and lib to compounds of Formula (1)

where n is 1 and E is -C(O)NH- is given in Examples 1, 3, 4, 5 and 

Compounds of Formula where E is -N(R6)C(O)N(R 5 or -N(R 6)C(S)N(RS)-

are prepare as described in Scheme G below:

Scheme G

1. CDI/TCDI
ta-c) .N(R

2. NH(R)-(F)-Ar

HU(a-c) 

Oii) MIa-c) 

Ar-F-N(R4~
A-F-N(RY.-L Ar-(F)-N(R 6 5 )CR 3R.(CHR)mT U-Q-Ar

R

Ar-F-N-C-X"
O or S)
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A compound of Formula where E is a urea/thiourea group can be prepared,

either:

by reacting a compound of Formula 1(a-c) with an activating agent such as

carbonyl diimidazole/ thiocarbonyl diimidazole, followed by nucleophilic displacement

of the imidazole group with a primary or secondary amine. The reaction occurs at

ambient temperature. Suitable solvents include polar organic solvents 

tetrahydrofuran, dioxane and the like);

(ii) by reacting a compound of Formula II with a carbamoyl/thiocarbamoyl

halide. The reaction is carried out in the presence of a non-nucleophilic organic base.

Suitable solvents for the reaction are dichloromethane, 1,2-dichloroethane,

tetrahydrofuran or pyridine; or

(iii) by reacting a compound of formula II with an isocyanate/isothiocyanate in

an aprotic organic solvent benzene, tetrahydrofuran, dimethylformamide and the

like).

'Detailed descriptions of the conversion of a compound of Formula IIa to a

compound of Formula where n is 1 and E is -NHC(O)NH- or -N(R 6)C(S)N(R 5 is

given in Examples 2 and 8. A detailed description of the conversion of a compound

of Formula IIc where r is 0 to a compound of Formula where E is -NHC(O)NH- is

given in Example 9.

Brp: 105069.v2 -58- R0029B-
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Compounds of Formula where E is -SO2N(R5 are prepared as described in

Scheme H below:

Scheme H

II(ac) ArFSL Ar-(F)-SO 2N(R5)-CR3 R4 -(CHR)mT U-Q-Ar'

n R2

A compound of Formula where E is a sulfonamido group can be prepared by

reacting a compound of Formula 1(a-c) with a sulfonyl halide, utilizing the reaction

conditions described in method of Scheme F. Sulfonyl halides are commercially

available or may be prepared by methods such as those described in Langer, R. F.;

Can. J Chem. 61, 1583-1592, (1983); Aveta, et. al.; Gazetta Chimica Italiana,

116, 649-652, (1986); King, J. F. and Hillhouse, J. Can. J. Chem.; 54, 498,

(1976); and Szymonifka, M. J. and Heck, J. Tet. Lett.; 30, 2869-2872, (1989).

A detailed description of the conversion of a compound of Formula IIa to a

compound of Formula where n is 1 and E is -N(R6)S0 2 is given in Example 7.

Compounds of Formula where E is -N(R6)SOzN(R5)- are prepared as

described in Scheme I below:

Scheme I

Ar-F-N(R6)SO2L  
3

II(a-c) Ar-(F)-N(RF)SO 2N(R5)-CRR 4 -(CHR)m-T U-Q-Ar1

R2

A compound of Formula where E is a sulfamide group can be prepared by

reacting a compound of Formula II with a sulfamoyl halide, utilizing the reaction

conditions described in method of Scheme E. Sulfamoyl halides are commercially

available or may be prepared by methods such as those described in Graf, R; German

Patent, 931225 (1952) and Catt, J.D. and Matler, W.L; J Org. Chem., 39, 566-568,

(1974).

Compounds of Formula where E is -N(R6 are prepared as described in

Scheme J below:

Brp: 105069.v2 -59- R0029B-
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Scheme J

R

II(d-f) Ar-F-NH(R6 Ar-(F)-N(R6)C(0)-CR 3 R4-(CHR)m-T U-Q-Ar1

2

A compound of Formula where E is an inverse amide can be prepared by

reacting a compound of Formula ll(d-f) with an amine in the presence of a suitable

coupling agent N,N-dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide, and the like) in a suitable organic solvent such as methylene chloride,

tetrahydrofuran, dimethylformamide and the like. A detailed description of a compound

of Formula IId to a compound of Formula I where n is 1 and E is -NHC(O)- is given in

Example 6.

The compounds of the invention are CCR-3 receptor antagonists and inhibit

eosinophil recruitment by CCR-3 chemokines such as RANTES, eotaxin, MCP-2,

MCP-3 and MCP-4. Compounds of this invention and compositions containing them

are useful in the treatment of eosiniphil-induced diseases such as inflammatory or

allergic diseases and including respiratory allergic diseases such as asthma, allergic

rhinitis, 'pypersensitivity lung diseases, hypersensitivity pneumonitis, eosinophilic

pneumonias chronic eosinophilic pneumonia); inflammatory bowel diseases

S" (e.gi, Crohn's disease and ulcerative colitis); and psoriasis and inflammatory

derratoies such as dermatitis and eczema.
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The CCR-3 antagonistic activity of the compounds of this invention was

measured by in vitro assays such as liganl binding and chemotaxis assays as described

in more detail in Examples 15, 16 and In vivo activity was assayed in the

Ovalbumin induced Asthma in Balb//c Mice Model as described in more detail in

Example 18.

In general, the compounds of this invention will be administered in a

therapeutically effective a ount by any of the accepted modes of administration for

agents that serve simile, utilities. The actual amount of the compound of this

invention, the active ingredient, will depend upon numerous factors such as the

severity of the disease to be treated, the age and relative health of the subject, the

potency of the compound used, the route and form of administration, and other factors.

Therapeutically effective amounts of compounds of Formula may range

from approximately 0.05-20 mg per kilogram body weight of the recipient per day;

preferably about 0.1-10 mg/kg/day. Thus, for administration to a 70 kg person, the

~dosage range would most preferably be abo' t 7 mg to 0.7 g per day.

In general, compounds of this invention will be administered as pharmaceutical

compositions by any one of the following routes: oral, inhalation intranasal or

oral inhalation) or parenteral intramuscular, intravenous or subcutaneous)

administration. A preferred manner of administration is oral using a convenient daily

dosage regimen which can be adjusted according to the degree of affliction.

Compositions can take the form of tablets, pills, capsules, semisolids, powders,

V sustained release formulations, solutions, suspensions, elixirs, or any other appropriate

compositions. Another preferred manner for administering compounds of this

invention is inhalation. This is an effective means for delivering a therapeutic agent

directly to the respiratory tract for the treatment of diseases such as asthma and other

similar or related respiratory tract disorders (see U. S. Patent 5,607,915).

The choice of formulation depends on various factors such as the mode of drug

administration and the bioavailability of the drug substance. For delivery via

inhalation the compound can be formulated as liquid solutions or suspensions, aerosol

propellants or dry powder and loaded into a suitable dispenser for administration.

There are three types of pharmaceutical inhalation devices- nebulizer inhalers.

metered-dose inhalers (MDI) and dry powder inhalers (DPI). Nebulizer devices

produce a stream of high velocity air that causes the therapeutic agents (which has

Brp: 105069.v2 -61- R0029B-
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been formulated in a liquid form) to spray as a mist which is carried into the patient's

respiratory tract. MDI's typically have the formulation packaged with a compressed

gas. Upon actuation, the device discharges a measured amount of therapeutic agent by

compressed gas, thus affording a reliable method of administering a set amount of

agent. DPI's administer therapeutic agents in the form of a free flowing powder that

can be dispersed in the patient's inspiratory air-stream during breathing by the device.

In order to achieve a free flowing powder, the therapeutic agent is formulated with an

excipient, such as lactose. A measured amount of the therapeutic is stored in a capsule

form and is dispensed to the patient with each actuation. Recently, pharmaceutical

formulations have been developed especially for drugs that show poor bioavailability

based upon the principle that bioavailability can be increased by increasing the surface

area decreasing particle size. For example, U.S. Pat. No. 4,107,288 describes a

pharmaceutical formulation having particles in the size range from 10 to 1,000 nm in

which the active material is supported on a crosslinked matrix of macromolecules.

U.S. Pat. No. 5,145,684 describes the production of a pharmaceutical formulation in

which the drug substance is pulverized to nanoparticles (average particle size of 400

nm) in the presence of a surface modifier and then dispersed in a liquid medium to

o give a pharmaceutical formulation that exhibits remarkably high bioavailability.

The compositions are comprised of in general, a compound of Formula in

combination with at least one pharmaceutically acceptable excipient. Acceptable

excipients are non-toxic, aid administration, and do not adversely affect :he therapeutic

benefit of the compound of Formula Such excipient may be any solid, liquid,

semi-solid or, in the case of an aerosol composition, gaseous excipient that is generally

available to one of skill in the art.

Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,

sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium

stearate, glycerol monostearate, sodium chloride, dried skim milk and the like. Liquid

and semisolid excipients may be selected from glycerol, propylene glycol, water,

ethanol and various oils, including those of petroleum, animal, vegetable or synthetic

origin, peanut oil, soybean oil, mineral oil, sesame oil, etc. Preferred liquid

carriers, particularly for injectable solutions, include water, saline, aqueous dextrose,

and glycols.
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Compressed gases may be used to disperse a compound of this invention in

aerosol form. Inert gases suitable for this purpose are nitrogen, carbon dioxide, etc.

Other suitable pharmaceutical excipients and their formulations are described

in Remington's Pharmaceutical Sciences, edited by E. W. Martin (Mack Publishing

Company, 18th ed., 1990).

The level of the compound in a formulation can vary within the full range

employed by those skilled in the art. Typically, the formulation will contain, on a

weight percent basis, from about 0.01-99.99 wt% of a compound of Formula (I)

based on the total formulation, with the balance being one or more suitable

pharmaceutical excipients. Preferably, the compound is present at a level of about 1-

80 wt%. Representative pharmaceutical formulations containing a compound of

'.Formula are described in Example 14.

9
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Exmle

Example I

Synthesis of N-1 1 (Y14)4-( 3,4)ichlorobeniyl )piperazin- 1-ylniethyll-

2.-methy Ipropyl 1 -4-nethvyllenzanude dihiy'drochioride salt

I H
N NN 

94.9 .11(1 C
909 V 

'9(3

3,4)Dichl(roben?y1 bromidc. 05.20o,150) mmob wasi added tt a, solution of

N tert'ftox-vcat bony 1 petazine (24-84 g. 130) nmmoi atid trtcthy larine (2t ml,

,.150 rmiloh in chlornoformn 1100 till over 30 nin. After lIh. thk rea'tion miture %as

diluted with et1*t a 'tato andthe- produc t ws pre-cipitated wit as the hydrochloride

.9 salt by adding IN aqueoui hldrofven Chloride Solution. The solid product Uas filteredl

wascd witlh water and then resuipended in ethl acwetate. Two equoalenws (itIN

aqucous sodiuink li ,droxide ,olutwnx, was add~d and the tree amine Q extracted into)

too,9 Othyl acet.te, Thew oranic. 1aor was, seprated. dried over imagnes'nn ttte. tiltered

and C ucentrated to provide I. Cfc btito% y irbony~b 4 OA4dcilony~ppr~n

lnluoa tid t ml Q?4 nmoii ,i adt~d to LI Oltthn I 14

btt'yarboy 4,t 14 dihor'e,14tp rwnet~ uit1 In L~iorotoifli

(75111 ni h r11wimxue a tird I hi won ofl!V0 e'prtarU an., thenl madce

bac it sdi 1~d~u~ olw' IL pri dad4 ta trac- (d ut V ethyl acI aI te

and MCh, o jnw ar kw' V, v Ied th skodiumti kiijt sk~utio~. 1tled 

Oq gi aiaolid



S tep 

I -(3-Dimethyl minopropylfr3-ethylcarbod imidle hydrochloride (5.08 g, 26.5

inmol) was added to a solution of J-.(3,4-dichlorobenzyl)piperazine (5 g. 20.4 mmol)

and L-Boc.valine 26.5 mmol) in methylene chloride. After 2 It, the product

wvas extracted into ethyl acetate. The organic layer was washed with sodium

bicarbonate solution, dried over magnesium sulfate, filtered and concentrated in

vacuo. Column chrornatc-raplhy with hexanes/ethyl acetate as the eluant gave I-

[4-(3,4-dichlorobenzvl)piperazin-lI-vlcarbonvl I -N-(tet-buitoxycarbonyl -2-

mnethYlpropylamine (5.46 g)as a foam.

-Step4

sees' I N ethereal hydrogen chloride solution (S0 mnl, 80 mmolb "as added to a

solution of 1(Sy)-f4-t,4dchlorobenzvl )piperaiin-l 1 yabonylJ-,N-ihert-

butoxvcarhonyh.-2-methylpropylamine (4.2-8 9.64 mmol) in methanol (50 mlh and

the reaction mix\ture was heated at 70 After 2.5 ht, the reaction mixture was

concentrated and the solid was suspended tin ether and filtered to give 1-0+1- 3.4-

dichlorobenzybpiperazin-1-vl c~arbonyll 2I-methyip~ropylamine as the bis
hydrochloride salt. The product u~as dissolved tin "ater. treated with triethylarnine

44 (4.0 ml, 28.9 minob and the free amine was extracted into ethyl acetate. The ethl

acetate layer wvas dried over magnesium sulfate. filtered and concentrated to give I-

(8S)-14-t 3.4 -dichilorohenzy bpiperazin- I ,y larhbotyiI 12-methy ,Ipropy lamiine (0.2 g) as

the free amiune.

A 1. M M dihorane solution tin tetrahvdrofuran (65.2 ml. 65.2 mmob as added

tkv a solution of lt,434dclrbny~ieahu ycroil2

metylpopyamie t2 g 93mmol) iii tetrahydrofuran (15 nl), Ihe mittrc ~as

heated at reflux under nitrogecn atmosphere for." It and then ~on,:cntraitcd tit vaetio

The residue %ias dissohed in inethanol, at-iditted with h~N hvdrogeti chloride solution

t 50 nl) and then rehieated to 70, C ktte,, heating tor I It. the rea.tionri mxture %as

cooled and basified v. ith a sodium hydroxidc so lution and the produtwt exra 'ted

tato ethyl a,,etate. The ciliyl acetate layer %U wSheCd with sodium biflironate

IrAution, dIred oncr tagnesiumu sultate. tdltered and corcentrated to~ prouditi I 

t3,4dielor~~hppertin~i~ym~t~yli2~mthylroplarifle 5 it"a oil

MV~ 



p-Toluoyl chloride (0.48 ml, 3,63 mmol) was added to a solution of IGS')-[4-

(3 ,4-dichlorobenzyl)piperazin- 1-ylmethylI-2-methylpropylamine (1 g, 3.0 mmol) and

triethylainine (0.633 ml, 4.54 mmol) in methylene chloride under nitrogen

atmosphere. After lh, the product was extracted into ethyl acetate and the organic

layer was washed with sodium bicarbonate solution, dried over magnesium sulfate,

filtered and concentrated in vacuo. Column chromatography with hexanes/ ethyl

acetate gave N-j ,4-dichlorobenzvl)piperazin-1 -ylmethyll-2-

mothylpropyl }-4-methylbenzamide (1.2 g) as an oil. The free amidne was dissolved in

ether and 3.5 equivalents of IN etheical 11CI solution (10.7 ml) was added. Filtration

of the vx.sulting solid provided 1(8 )-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethvlI-

-methylpropyl }-4-methylbenzamide (1.2 g) as the bis hydrochloride salt, mp 227.8-
228.9 0C.

Proceeding as described in Example 1, Steps 1-4 above but substituting L-

Boc-valina in Step 3,with DL-Boc-valine gave 1-(RffD-[4-(3,4-

dichilorobenzyl)piperazin-1-ylcarbolj-2-methylPropvlamine which upon reduction

(step 5) and reaction with 3,4-methylenedioxybenzoyl chloride (step 6) gave N-

(R5')-[4-(3,4-dichloroiienzyl)-pi perazin-1 -ylmethylJ-2-methvlpropyl 1-3.4-

methylenedioxybenzamide.

2 Proceeding as described in Example 1, Steps 1-4 above but substituting L.-

Boc-valine in Step 3 with L-Boc-tert-leucine (cotnmerciall% available from Fluka)

gave 1-(S )-(4-(3,4-dichlorobenzyl)piperazin-l1-ylcarbonyl]-2 ,2-di methyvlprop vlaniinc

which was reduced to -[4-.(3,4-diclitoro-benzyl )plperaiin- I-ylmethlyll- 2.2.

methylpropylamine (Step 5) and then reacted with:

4-Methylsulfonylbenzoyl chloride;

4-Acetoxyhenzoyl chloride,

4-N4N-Dimethylaminobenzoy I chlorida;

S.Methyl[21thenoyl chloride-,and

4-Methylbenzoyl chloonde, to give

1hl)f44t3,4-)ichlorohenzyl piperaatn~ I .ymethyvl V. 21cimiethvlpropyl}.-4

methylsulfonylbenaile dihydroehlovide salt. mp 190-19 C)

acetoxyhenzamide dihydruchloride salt, mp 24 1-242 "C;

tWG150)



N-fl 1(S)-f4-(3i,4-Dichlorobenzyl )piperazin-1I-ylmethyll-2,2-dimethvlpropyl -4-

N,N-dimnethylamtiobenzamide dihydrochioride salt, mnp 101.5-105 "C;

N-f (1(S)-[4-(3,4-Dichlorobenzyl)piperazin-1I-ylmethyl]-2,2-dimethylpropyl 

methyl-2-thiophenecarboxamnide dihydrochioride salt, mnp 249-253 0C; and

N-f (1(S)-[4-(3,4-Dichlorobenzyl)piperazin-1I-ylmethyl]-2,2-dimethylpropyl 

methylbenzamide dihydrocioride salt by following the procedure described in Steps 

and 6 above,

3, Proceeding as described in Example 1, Steps 1-4 above but substituting L-

Boc-valine in Step 3 with DL-Boc-tert-leucine gave 1-(RS)-[4-(3,4-dichlorobenzyl)-

piperazin- I-ylcarbonyl]- 2,2-methylpropylamine which was reduced to 

dichloro-beinzyl)piperazin-1-ylmethyl]- 2,2-riiethylpropylainine (Step 5) and reacted

wvith:

3-Cilanobenzoyl chloride; and

3,4-Difhorobenzoyl chloride, to give

N-f 1 (RS)44-(3,4-Dichlorobenzyl)piperazin-1-ylmethyl1-2,2-dimethylpropyl 

3-cyanobenzamide; and

N-f 1(R.S-[4(3,4-Dichlorobenzyl )piperazin-1-ylmethvlj-2,2-dimethylpropyl I 

3,4-difluorobenzamide, respectively.

Proceeding as described in Example 1, but substituting N-(tert-

butoxycarbonyl)-pipcrazine in Step 1 with 3-methyl-N-Uert-

butoxycarbonyl)piperazine and L-Boc-valine in Step 3 with DL-Boc-valine gave N-

1 (RSJ-[3-rnethyl-4-(3 ,4-dichlorobenzy1 )piperazin- 1 -ylmethylj-2-methylpropyl -4-

methylbenzamide dihydrochioride salt.

Brp- 105060Q ROO2OB



Example 2

Synthesis of 1- 2-[4-(3,4-Dichlorobenzyl)-piperazin- 1-yl]cyclohexyl 

3-(3-methoxyphenyl)urea

<NH N N

0=NH C1

04** OMe

Step 1

A mixture of 1-nitrocyclohexene (311 mg, 2.45 mmol.),

dichlorobenzylpiperazine [prepared as described in Example 1](600 mg, 2,45 mmol),

and triethylamnine (512 ld, 3.68 mmol) in methylene chloride (10 ml) was stirred at

room temperature under nitrogen atmosphere for 17 h. The reaction mixture was

diluted with ethyl acetate, washed with an aqueous sodium bicarbonate solution, dried

over magnesium sulfate and concentrated in vacuo. The residue was

.:chromatographed with hexanes! ethyl acetate 1) as the eluant to prov'ide i-(3,4-

dichlorobenzyl)-4-(2-nitrocyclohexyl)piperazine (461 mg) as an oil.

Platinum (IV) oxide (15 mg-, 0.07 mmol) was added to a solution of 1-(3,4-

dichorobenzitl)-4-(2-nitrocyciohexyl)pipeirazine (187 mg, 0.50 mmol) in glacial acetic

acid (5 ml). The reaction mixture was stirred under hydrogen atmosphere at room

temperature for 16 h. The reaction mixture was then filteredi through a pad of celite.

The filtrate was made basic with a sodium hydroxide solution and the product

was extAacted into ethyl acetate. The organic layer was dried over magnesium sulfat,

filtered and concentrated in vacuo to provide 3,4-dichloroben.zyl)-4-( 2-

aminocyclollexyl)-piperazine (119 mg-) as an oil.

Brp: 105069.v2 
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A solution of 1-(3,4-dichlorobenzyl)-4-(2-aminocyclohexyl)piperazine (100

mg, 0.2'9 mmol) and 3-methoxyphenyl isocyanate (38 pl, 0.29 mmol) in methylene

chloride (5 ml) was stirred at room temperature. After 17 h, the product was

extracted into ethyl acetate, washed with a bicarbonate solution, dried over

magnesium sulfate and concentrated in vacuo. Column chromatography with

methylene chloride/ methanol (97: 3) as the eluant gave 1- 

dichlorobenzyl)piperazin-1-yl]cyclohexyl}-3-(3 -methoxyphenyl)urea(64 mg) as an oil

consisting of the trans diastereomer.

Example 3

Synthesis of N- [4-(3,4-Dichlorobenzyl I)piperidin- 1-ylmethy I]-

2-methylpropyl }-4-methylbenzamride

*I I

H
N

.O N

CI
CI

n-Butyllithium (43.2 ml, 2M in pentane, 108 mmol) was slowly added to an

ice-cooled suspension of 3,4-dichlorobenzyl triphenylphosphonium bromide (54 g,

108 mmol) (prepared by stirring equimolar amounts of 3,4 dichlorobenzyl bromide

and triphenylphosphine in THF at 650 overnight) in dry THF (500 ml) under an argon

atmosphere. After 15 min., the reaction mixture was allowed to warm to room

temperature, and was stirred for an additional 2 h. 1-tert-butoxycarbonyl-4-piperidone

(21.42 g, 108 mmol) was added and the stirring was continued overnight. Hexane (2

I) was added and the reaction was stirred and then filtered. The filtrate was

concentrated in vacuo to give 41.8 g of an orange gum. Column chromatography on

kg flash grade silica, eluting with a gradient of 70% methylene chloride/hexane

through 100 methylene chloride, followed by a gradient of 1% methanol/methylene

chloride through 5% methanol /methylene chloride gave 1-(tert-butoxycarbonyl)-4-

(3,4-dichloo-benzylidene)piperidine (29 g) as a light tan oil.

Brp: 105069.N2 .69 R0029B-
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Step 2

Platinum oxide (0.3 g) was added to a solution of 1-(tert-butoxycarbonyl)-4-

(3,4-dichlorobenzylidene)piperidine (29 g, 84.7 mmol) in ethyl acetate (500 ml) and

the mixture was stirred under a hydrogen atmosphere overnight. The reaction mixture

was filtered through celite and the filtrate was concentrated to give 1-(tert-

butoxycarbonyl)-4-(3,4-dichlorobenzyl)piperidine (30 g) as a tan oil.

Step

Trifluoroacetic acid (50 ml) was added to a solution of 1-(tert-

butoxycarbonyl)-4-(3,4-dichlorobenzyl)piperidine (24 g, 69.7 mmol) in methylene

chloride (150 ml) and the reaction mixture was stirred for 1 h. The solvent was

removed under reduced pressure, followed by addition of ethyl acetate (200 ml), and

the resulting mixture was made basic with IN aqueous sodium hydroxide. The

organic layer was separated, dried over magnesium sulfate and the solvent was

removed under reduced pressure to give 4-(3,4-dichlorobenzyl)piperidine (17.1 g) as

light brown solid.

4. 

L-BOC-Valine (1.3 g, 5.98 mmol) and 1-(3-dimethylaminopropyl)-3-

ethylcarbodiimide (1.15 g, 5.98 mmol) were added to a solution of 4-(3,4-dichloro-

benzyl)piperidine (1.12 g, 4.57 mmol) in methylene chloride(15 ml) and the reaction

mixture was stirred at room temperature under an argon atmosphere. After 3 h the

solvents were removed under vacuo and water (10 ml) and ethyl acetate (25 ml) were

added. The organic layer was separated, dried over magnesium sulfate and

concentrated under reduced pressure. Column chromatography with 15-20% ethyl

acetate /hexane as the eluant gave 1-(S)-[4-(3,4-dichlorobenzyl)-piperidin-1-

ylcarbonyl]-N-(tert-butoxycarbonyl)-2-methylpropylamine (1.89 g) as a gummy foam.

Step 

To a solution of 1-(S)-[4-(3,4-dichlorobenzyl)piperidin-1.ylcarbonyl]-N-(tert-

buoxycarbonyl)-2-methylpropylamine (5.9g, 13.2 mmol) in methylene chloride (100

ml) was added trifluoroacetic acid (30 ml) at room temperature. After 4 h, the

reaction mixture was concentrated and the residue was stirred with ethyl acetate (200

ml) and water (100 ml) while adjusting the pH to 8 with 15% aqueous sodium

hydroxide solution. The organic layer was separated and the aqueous layer was

extracted twice with ethyl acetate. The combined organic portions were dried over

Brp: 105069.v2 -70. R0029B-
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magnesium sulfate, filtered and concentrated in vacuo to give 

dichlorobenzyl)piperidin-l-ylcarbonyl-2-methylpropylamine (4.53g) as a colorless

gum.

Step 6

To a solution of 1-(S)-[4-(3,4-dichlorobenzyl)piperidin-1-ylcarbonyl-2-

methylpropylamine (4.53 g, 13.3 mmol) in dry tetrahydrofuran (100 ml) was added

diborane (92.4 ml, 92.4 mmol, 1 M in THF) and the reaction mixture was stirred

under argon at 65 OC. After 3 h, the reaction mixture was cooled in an ice bath and

aqueous hydrochloric acid (60 ml, 6 N) was slowly added with stirring. The reaction

mixture was concentrated on a rotovap and the aqueous solution was stirred at 100 oC.

After 1 h, the reaction mixture was cooled to 0 OC and potassium hydroxide pellets

were slowly added until pH 8 was obtained. The solution was extracted twice with

ethyl acetate (100 ml), dried over magnesium sulfate and concentrated in vacuo. The

colorless liquid (3.84 g) was flash chromatographed, eluting with 2.5-10%

MeOH/CH 2C 2 containing 1% N 4tOH. The free amine was dissolved in anhydrous

ether and ethereal HCI was added to afford 1-(S)-[4-(3,4-dichlorobenzyl)piperidin-1-

ylmethyl]-2-methylpropylamine as the HC1 salt.

Step 7

p-Toluoyl chloride (0.14 ml, 1 mmol) was added to a solution of 

dichlorobenzyl)piperidin-1-ylmethymethyl-methylpropylamine (0.33 g, 1 mmol) in dry

pyridine (7 ml) at 0 °C under argon atmosphere. The solution was stired for 30 min.,

at 0 °C and then allowed to warm to room temperature. After 3 h, the reaction

mixture was concentrated under reduced pressure and water (10 ml) was added. The

product was extracted with ethyl acetate and the organic layer was dried with

magnesium sulfate and then concentrated in vacuo. The crude product (0.5 g) was

chromatographed by eluting with a gradient of from 1% to 4% methanol methylene

chloride to give 1-(S)-[4-(3,4-dichlorc, yl)piperidin-1-ylmethyl]-2-

methylpropyl}-4-methylbenzamide (0.25 g) as partially solidified gum.

Example 4

N- l-(RS)-[4-(4-Amino-5-chloro-2-methoxyphenylcarbonylaminomethyl)piperidin-1-

yl-methyl]-2-methylpropyl }-4-methylbenzamide

Brp: 105069.v2 -71- ROG29B-
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Step 1

Diisopropylethyl amine (17.4 ml, 134 mmol) was added a solution of (DL)-

valinol (9.85 g, 95 mmol) in methylene chloride (100 ml). The reaction mixture was

cooled to 0 OC, treated with a solution of p-toluoyl chloride (12.8 ml, 91 mmol in

methylene chloride (50 ml) and then allowed to warm to room temperature. After

.stirring for 3 hours, excess aqueous sodium hydroxide solution was added and the

reaction was transferred to a separatory funnel. The organic layer was separated and

the aqueous layer washed with one portion of methylene chloride. The combined

organic layers were washed with water and brine, dried over magnesium sulfate and

concentrated in vacuo. Chromatography eluting with 25% ethyl acetate in hexanes,

followed by 50% ethyl acetate in hexanes gave N-p-toluoyl valinol (18.04 g).

Step 2

Dimethylsulfoxide (2.2 ml, 31 mmol was slowly added via syringe to a

stirred -78 OC solution of oxalyl chloride (15 ml, 171 mmol) in methylene chloride

(35 ml) under inert atmosphere After 10 min., a solution of N-p-toluoyl valinol 

g, 29 mmol) in methylene chloride (50 i-A) was added and the stirring was continued

for additional 15 min. Triethylamine was added (6 ml, 389 mmol) and the reaction

was allowed to warm to ambient temperature. After 1.5 h, the reaction was diluted

with 50% ethyl acetate in hexanes and washed with water and brine. Filtration

through a pad of silica gel and subsequent solvent removal left a solid residue.

Chromatography eluting with 20% ethyl acetate in hexanes, then 33% ethyl acetate in

hexanes gave N-p-toluoyl valinaldehyde (3.6 g) as a solid, which was utilized in Step

6.

SteD3

tert-Butyloxycarbonyl anhydride (6.69 g, 30.6 mmol) was added to a solution

of 4-(aminomethyl)piperidine (7 g, 61.3 mmol) in chloroform (40 ml) at 0 OC. The

reaction mixture was allowed to warm to room temperature over 3 h and then stirred

Brp: 105069.v2 R0029B-
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an additional 15 h. The reaction mixture was washed with water, the organic layer

was separated and dried over magnesium sulfate, filtered and concentrated to provide

N-tert-butyloxy-carbonyl-4-(ami nomethyl.)pip ridine (6.55 g) as a pale yellow oil.

StepA

1,1'-Carbonyldiimidazole (1.61 g, 9.91 mmol) was added to a solution of 4-

amino-5-chloro-2-methoxybenzoic acid (2.0 g, 9.91 mmol) in dimethylformamide 

ml). After stirring for 5 min. at room temperature, solution of N-tert-

butyloxycarbonyl-4-(aminomethyl)piperidine (1.77 g, 8.26 mmol) in

dimethylformamide (5 ml) was added and the reaction mixture was heated at 55 °C.

After 23 h, the product was extracted into ethyl acetate and the organic layer was

washed with aqueous sodium bicarbonate, dried over magnesium sulfate, filtered and

concentrated. Flash chromatography of the crude product with 2: 1, ethyl acetate/

hexanes as the eluant gave N-tert-butyloxycarbonyl-4-(4-amino-5-chloro-2-

methoxyphenylcarbonylaminomethyl)piperidine (2.63 g) as a foam.

Step 

To a solution of N-tert-butyloxycarbonyl-4-(4-amino-5-chloro-2-

methoxyphenyl-carbonylaminomethyl)piperidine (500 mg, 1.26 mmol) in methanol

solution (30 ml) was added an ethereal IN hydrogen chloride solution (12.6 ml, 12.6

rmmol). The solution was heated at 50 OC. The reaction mixture became

heterogeneous within 5 min. After 1.5 h, the reaction mixture was concentrated to

give a white solid which was suspended in diethylether and filtered to give 4-(4-

amino-5-chloro-2-methoxyphenylcarbonylamino-methyl)piperidine as a bis-

hydrochloride salt (433 mg).

Step 6

To a heterogeneous mixture of 4-(4-amino-5-chloro-2-

mr2thoxyphenylcarbonyl-aminomethyl)piperidine (304 mg, 0.82 mmol) and

triethylamine (309 gl, 2.21 mmol) in methylene chloride (20 ml) was added aldehyde

N-p-toluoyl valinaldehyde (150 mg, 0.68 mmol) and sodium triacetoxyborohydride

(216 mg. 1.02 mmol) at room temperature. After 1 h the reaction mixture was diluted

with ethyl acetate and washed with sodium bicarbonate solution. The organic layer

was separated, dried over magnesium sulfate and concentrated in vacuo. Flash
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chromatography of the crude product with 97:3, methylene chloride! methanol as the

eluant gave 1(RS)- 1 4-(4-anno-5-chloro-2-methoxyphienylcarbonyl-

an-Linomethy])piperidiri- i-ylmethyl]-2-methylpropyl }-4'-methylbenzami d(1 39 mg) as

a foam.

Example 

1 -(4-Methylbenzoyl)-2(R)-[4-(3 ,4-dich lorobenzyl)piperazin-1I-ylmethyl] 

pyrrolidine dihydrochoricle salt

NN

.2 HCI C1
C1

*I -Ethyl-3-(3 '-dinmethylaminopropyl)carbodiimi de hydrochloride (1.03 g, 7

mmol) was added to a solution of N-BOC-D-Proline (1.51ga, 7 mmol) in methylene

chloride (12 ml) and the reaction mixture was stirred at room temperature. After 

h, 3-),4-dichlorobenzylpiperazine (1.32 g, 5.4 rnmol) [prepared as described in Example

1] was added and the stirring was continued for 16 h. The reaction mixture was then

quienched with water, basified with saturated sodium bicarbonate solution and

exKtracted with ethyl acetate. The ethyl acetate layer was separated and washed with

brine, dried over magnesium sulfate and concentrated. Flash chromatography with

acetone in dichioromethane as the eluant, gave 

dichlorobenzyl)pipereazin- 1-ylcarbonyl] -N-(tert-butoxycarbonyl) pyrrolidine (1.2Zg)

as an oil.

iBorane (15.8 ml, 1.0 M solution in TI-S) was added dropwise to a solution of

[4-(3,4-dichlorobenzyi)piperazin- 1-ylcarbonyl] I-N-(tert-butoxycarbonyl)

pyrrolidine (1.0 g, 2.26 rm-ol) in tetrahydrofuran (5 ml) was under nitrogen

atmosphere and the reaction mixture was heated at reflux. After 2 h, the reaction

mnixture was cooled to room temperatui'f and quenched with 6 N hydrochloric acid.

Brp: 105069.v2 R0029fl-
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The reaction mixture was re-heated at reflux for another 2 h, cooled to room

temperature and then basified with 10% aqueous sodium hydroxide solution. The

product was extracted into ethyl acetate and the organic layer was separated and

washed with brine, dried over magnesium sulfate, and concentrated. Purification with

column chromatography with methylene chloride containing 10% ammonium

hydroxide in methanol as the eluant gave 2(R)-[4-(3,4-dichlorobenzyl)piperazin-1-

ylmethyl]}pyrrolidine (0.62 g) as an oil.

Step 3

Triethylamine (0.19 ml, 1.5 rmmol) andp-toluoyl chloride (0.11 ml, 0.84

mmol) were added to a solution of 2(R)-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-

pyrrolidine (0.25 g, 0.76 mmol) in methylene chloride (5 ml). After 1 h, the reaction

mixture was quenched with water and the product was extracted into ethyl acetate.

The ethyl acetate layer was washed with brine, dried over magnesium sulfate and

concentrated, Preparative TLC with 5% methanol in methylene chloride afforded 1-

(4-methylbenzoyl)-2(R)-[4-(3,4-dichlorobenzyl)piperazin-l-ylmethyl] }pyrrolidine

0.245 g of an oil which was converted to its dihydrochloride salt and recrystallized

from a methanol-ethyl acetate mixture to give 1-(4-methylbenzoyl)-2(RR-[4-(3,4-

.dichlorobenzvl)-piperazin-1-ylmethyl] }pyrrolidine dihydrochloride 18 g) as a white

solid; m.p. 249.6-250.1 OC.

i

Brp: 105069.v2 -75- R0029B-
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Example 6

Synthesis of 2-(RS)-[4-(3,4-Dichlorobenzyl)piperazin-1-ylmethyl]-N-

(4-methylphenyl)propionamide

NN N
Me

CI
Cl

Step 1

o ~A mixture of 3,4-dichlorobenzylpiperazine (2.47 g, 10.1 mmol), methyl

methacrylate (2.2 ml, 21 mmol), and sodium methoxide (49 mg, 0.91 mmol) in

methanol (20 ml) was heated to reflux. After 72 h, the reaction mixture was

concentrated under reduced pressure to yield pale-yellow oil (3.02 Column

chromatography on silica gel with ethyl acetate as eluant afforded methyl 

(3,4-dichlorobenzyl)piperazin-l-ylmethyl]propionate (1.52 g) as a pale-yellow oil.

Step 2 A 

Methyl 2-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]propionate (470 mg,

1.36 mmol) and lithium hydroxide monohydrate (185 mg, 4.41 mmol) were dissolved

in water (5 ml) and methanol (15 ml) and stirred at room temperature. After 21 h, the

solvents were removed under reduced pressure. The resulting residue was taken up in

a mixture of methylene chloride and water, and the aqueous layer was made acidic 

pH 4) with 1M HC1. The layers were separated and the aqueous phase was extracted

with several portions of methylene chloride. The combined organic layers were dried

over sodium sulfate and concentrated under reduced pressure to afford 

dichloro-benzyl)piperazin-l-ylmethyl]propionic acid (444 mg) as a pale-yellow foam.

Brp: 105069.v2
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Step 3

1-Ethyl-3-(3 '-dimethylarninopropyl)carbodiimnide hydrochloride (388 mg, 2.02

mmol) was added to a solution of 2-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-

propionic acid (609 mg, 1. 84 mmol) p-toluidine (219 2.04 inmol) and

dimethylamninopyridine (22 mg, 0. 18 mmol) in methylene chloride (20 ml). After 4 h,

the mixture was diluted with methylene chloride and washed with water. The organic

layer was separated, dried with sodium sulfate and the solvent removed under reduced

pressure to give an orange fo)am (839 mg). Column chromatography on silica gel with

ethyl acetate as eluant yielded 2-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-N-(4-

methyl-phenyl)propionaniide (636 g, as a white foam. A IM solution of

hydrochloric acid in ether (4.2 ml) was added to a solution of this product (593 mg,

1.4 mrol)in methanol and the solvent was removed under reduced pressure. The

4eutn viscous oil was triturated with ether/hexanes to yield 2-(RS)-114-(3,4-

dichlorobenzyl)piperazin-1-yl-methyl)-N-(4-methylphenyl)propionamide (245 mg) as

the hydrochloride salt, m.p. 256.2-256.7 'C.

Exml 76

02

ma N-1 {ml eeaddt ouino ,4-Dichulorobenzyl)piperazin-1yehy-2mtlppy}4

metylpopyl-4fluoroenzenesufonamide dihydroch slid sal
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Example 8

1 1-(RS)-[4-(3,4-Dichlorobenzyl)piperazin-1-ylmethyl]-2-methylpropyl 1-3-

methoxybenzyl-2-thiourea

S

NH HN.
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3-Methoxybenzyl isothiocyanate (22 mg, 0. 12 mmol) was added to a solution

of 1-(RS)-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-2-methylpropylamiine (40 mg,

0. 12 mmol) [prepared as described in Example 1 by substituting L-N-B OC-vaiine

with DL-N-BOC-valine] in methylene chloride (1.5 ml). The reaction mixture was

stirred for 2 h and then concentrated. Purification by flash chromatography with 20:1

methylene chloride: methanol as the eluant gave 

dichlorobenzyl)piperazin-1-ylmethyl]-2-methylpropyl }-3-methoxybenzyl-2-thiourea

(18 mg) as a solid.

/A
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Example 9

l(RS)-[l-(3,4-Dichlorobenzyl)piperidin-4-yl]-2-methylpropyl}-

3-(3-methoxyphenyl)urea

0

MeO NH HN NN

SClCI

Step

3,4-Dichlorobenzyl bromide (1.83 g, 7.63 mmol) was added to a solution of

ethyl isonipecotate (1 g, 6.36 mmol) and triethylamine (1.33 ml, 9.54 mmol) in

methylene chloride solution (10 ml) at room temperature. After 17 h, the reaction

mixture was diluted with ethyl acetate and washed with aqueous sodium bicarbonate

solution (10 ml). The organic layer was dried over magnesium sulfate, filtered, and

.concentrated. Flash chromatography with 9: 1, hexanes/ ethyl acetate followed by 6: 1

hexanes/ ethyl acetate gave ethyl 1-(3,4-dichlorobenzyl)isonipecotate (1.78 g) as a

pale yellow oil.

Step 2
TM

A 1.5 M solution of DIBAL-H in toluene (1.27 ml, 1.90 mmol) was added

o dropwise over 10 min. to a solution of ethyl 1-(3,4-dichlorobenzyl)isonipecotate (500

mg, 1.58 mmol) in toluene solution (5 ml) at -78 OC. After 40 min., aqueous sodium

bicarbonate solution was added and the reaction mixture was warmed to room

temperature. The product was extracted into diethyl ether. The organic layer was

dried over magnesium sulfate, filtered and concentrated to provide 1-(3,4-

dichlorobenzyl)-4-formylpyridine (430 mg) as an oil.

Step 3

Isopropylmagnesium chloride in tetrahydrofuran (3.7 ml, 7.35 mmol, 2.0 M)

was added to a solution of 1-(3,4-dichlorobenzyl)-4-formylpyridine (1 g, 3.67 mmol)

in tetrahydrofuran (10 ml) at 0 OC. After 30 min., the reaction mixture was warmed to

room temperature and stirred an additional 30 min. The reaction mixture was then

diluted with diethyl ether and washed with sodium bicarbonate solution (10 ml). The

organic layer was separated and dried over magnesium sulfate, filtered and

concentrated. The residue was subjected to flash chromatography 1, hexanes/ ethyl

Brp: 105069.v2 -79- R0029B-
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acetate) to provide alcohol 1(RS)-[(3,4-dichlorobenzyl)pyridin-4-yl]-2-methylpropanol

(617 mg) as an oil.

Step 4

Pyridinium dichromate (6 g, 15.9 mmol) was added to a solution of 1(RS)-

[(3,4-dichlorobenzyl)pyridin-4-yl]-2-methylpropanol (617 mg, 1.95 mmol) in N,N-

dimethylformamide (35 ml) at 0 OC. After 4.5 h, the reaction mixture was diluted with

ethyl acetate and washed with sodium bicarbonate solution (30 ml). The organic layer

was separated and dried over magnesium sulfate, filtered and concentrated. The

residue was subjected to flash chromatography 1, hexanes/ ethyl acetate) to

provide 1-[(3,4-dichlorobenzyl)pyridin-4-yl]-2-methylpropanone(432 mg) as an oil.

Step 

Ammonium acetate (1.43 g, 18.33 mmol) followed by sodium

cyanoborohydride (130 mg, 1.86 mmol) were added to a solution of 

dichlorobenzyl)pyridin-4-yl]-2-methylpropanone(583 mg, 1.86 mmol) in methanol 

ml) at room temperature. After 50 h, additional amounts of ammonium acetate (1.43

g, 18.33 mmol) and sodium cyanoborohydride (130 mg, 1.86 mmol) were added.

After 17 h, the reaction mixture was diluted with ethyl acetate and washed with

sodium bicarbonate solution (10 ml). The organic layer was separated and dried over

magesium sulfate, filtered and concentrated. The residue was dissolved in ethyl

acetate a the product extracted into IN HC1 solution. The acidic aqueous layer was

made basic with sodium hydroxide solution and the product was extracted into ethyl

acetate. The organic layer was dried over magnesium sulfate, filtered and

concentrated. The residue was subjected to flash chromatography (90: 10, methylene

chloride/ methanol followed by 80: 20) to provide 1(RS)-[(3,4-dichlorobenzyl)pyridin-

4-yl]-2-methylpropylamine (390 mg) as an oil.

Step 6

3-methoxyphenyl isocyanate (37 gl, 0.28 mmol) was added to a solution of

provide 1(RS)-[(3,4-dichlorobenzyl)pyridin-4-yl]-2-methylpropylamine(88 mg, 0.28

mmol) in methylene chloride solution (2 ml) at roonemperature. After 1 h, the

reaction mixture was diluted with ethyl acetate and wa~he with sodium bicarbonate

solution (5 ml). The organic layer was separated and dred ov rmagnesium sulfate,

filtered and concentrated to provide 1(RS)-[1-(3,4-dicl lorobenyl)piperidin-4-yl]-

Bro: 105069.v2 -80- \,RK390R.-
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2 -methylpropyl}-3-(3-methoxyphenyl)urea. (104 mg) as a white solid. mp 161.4-

161.8 OC.

Proceeding as described in Example 9, Step 6 above but substituting 1(RS)-
3 4 -dichlorobenzyl)pyridin-4-yl]-2-methylpropylanine with 

dichlorobenzyl)-piperazin-1-ylmethyl]-2-methylpropylamine (prepared as described in

Example 1) gave 1-{1(R)-[1-(3,4-dichlorobenzyl)piperazin-1-yl]-2-methylpropyl}-3-

(3-methoxyphenyl)urea.

Example 

N-{1-[1(RS)-[1-(3,4-Dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropyl}-4-

methylbenzamide dihydrochloride salt

0

I HN N C

.2 HCI CI

Step 1

To a suspension of 4-piperidone hydrochloride (3.52 g, 22.9 mmol) in ethanol

ml) was added triethylamine (10.8 ml, 91.6 mmol), followed by the addition of

3,4-dichlorobenzyl bromide (5.0 g, 20.8 mmol) and the reaction mixture was stirred

overnight at room temperature. The reaction mixture was concentrated in vacuo and

the residue was partitioned between water and ethyl acetate. The ethyl acetate layer

was separated, washed with brine, dried over magnesium sulfate and concentrated in

vacuo. Column chromatography with 25% ethyl acetate and 25% dichloromethane in

hexanes gave 1-(3,4-dichlorobenzyl)-4-piperidone (4.4 g) as a colorless oil.

Step 2

To a suspension of sodium hydride (0.33 g, 13.2 mmol) in dry toluene (15 ml)

was added triethyl phosphonoacetate (2.6 ml, 13.2 mmol) at a rate such that the

internal reaction temperature remained below 25 OC. After stirring at room

temperature for 0.5 h, the reaction mixture was recooled to below 25 OC and a solution

of 1-(3,4-dichlorobenzyl)-4-piperidone (3.10 g, 12 mmol) in toluene (6 ml) was added

dropwise. After the addition was complete, a gummy precipitate formed. The mixture
was heated at 60-65 VC for 10 min. and then cooled to room temperature. The motherwas heated at 60-65~ C for 10 mmn. and then cooled to room temperature. The mother

Brp: 105069.v2
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liquor was decanted and the residue was washed with more toluene. The combined

toluene layers were filtered through a celite pad and concentrated in vacuo to give

ethyl [1-(3,4-dichlorobenzyl)piperidin-4-ylidene]acetate (3.9 g) as an oil which was

used in the next step without further purification.

Step 3

Ethyl [1-(3,4-dichlorobenzyl)piperidin-4-ylidene]acetate (3.9 g, 11.9 mmol)

dissolved in tetrahydrofuran (25 ml) and ethanol (25 ml) was subjected to

hydrogenation over platinum oxide (0.1 g) at ambient temperature and atmospheric

pressure. The reaction mixture was filtered through a celite pad and concentrated in

vacuo to give ethyl [1-(3,4-dichlorobenzyl)piperidin-4-yl]acetate (3.91 g) as a semi-

solid.

Step 4

DIBAL-H (6.9 ml, 10.35 mmol, 1.5 M in toluene) was added to a solution of

ethyl [1-(3,4-dichlorobenzyl)piperidin-4-yl]acetate (1.9 g, 5.8 mmol) in dry toluene
4000o

(60 ml) at -60 OC under nitrogen atmosphere. The reaction mixture was stirred at dry

Sice bath temperature for 0.5 h, quenched with saturated sodium bisulfite solution and

S° then allowed to warm to room temperature. The aqueous layer was separated and

basified with 2N sodium hydroxide to pH between 8-9 and the product was extracted

with diethyl ether. The combined ether layers were washed with brine and dried over

S" sodium sulfate. After concentration, the residue was dissolved in dry tetrahydrofuran

ml) and cooled to 0 OC. Isopropyl magnesium chloride (2.0 M, 5.8 ml) was added

dropwise and the resulting reaction mixture was allowed to warm to room

temperature. After 0.5h, the reaction mixture was quenched with water and extracted

with diethyl ether. The ether layer was washed with brine, dried over sodium sulfate

and concentrated in vacuo. The residue was purified on silica gel column with 

acetone, 25% dichloromethane in hexanes to give 

dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropanol (0.75 g) as an oil.

Step 

Pyridinium dichromate (4.0 g, 10.63 mmol) was added to a solution of 1(RS)-

[1-(3,4-dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropanol(0.5 g, 1.5 mmol) in

dimethylformamide (25 ml) at 0 OC. The resulting solution was stirred at 0 OC until

Brp: 105069.v2
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the starting material was consumed and then quenched with water, basified with 2N

sodium hydroxide and extracted with ethyl acetate. The organic layer was washed

with water, brine, and dried over sodium sulfate. The residue was purified on silica

gel with 25% acetone, 25% dichloromethane in hexanes to give 

dichlorobenzyl)piperidin-4-yl]-3-methyl-2-butanone (0.32 g) as an oil.

Step 6

To a solution of 1-[1-(3,4-dichlorobenzyl)piperidin-4-yl]-3-methyl-2-butanone

(0.16 g, 0.49 mmol) in methanol (1.5 ml) was added ammonium acetate (0.38 g, 4.93

mmol), followed by sodium cyanoborohydride (31 mg, 0.5 mmol) and the resulting

solution was stirred at room temperature. After 48 h, hydrochloric acid (conc.) was

added until pH was 2 and the volatiles were removed under vacuum. The residue was

dissolved in water and washed with ethyl acetate. The aqueous layer was then

basified to pH>10 and extracted with ethyl acetate. The ethyl acetate layer was

washed with brine, dried over sodium sulfate and concentrated to give 

dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropylamine(0.16 g) as an oil which

was used in the next step without further purification.

Step 7

p-Toluoyl chloride (0.077 ml, 0.58 mmol) was added to a solution of 1(RS)-[1-

(3,4-dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropylamine(0.16 g, 0.49 mmol)

in dichloromethane (2 ml) and triethylamine (0.12 ml, 1.63 mmol). The reaction

mixture was stirred at room temperature for 1.5 h and was quenched with water. The

product was then extracted with dichloromethane and the organic layer was washed

with brine and dried over sodium sulfate. The crude product was purified on

preparative TLC with 25% acetone, 25% dichloromethane in hexanes to give 0.21 g of

1-[1(RS)-[1-(3,4-dichlorobenzyl)piperidin-4-ylmethyl]-2-methylpropyl}-4-

methylbenzamide as an oil, which was then converted to its dihydrochloride salt (0.15

m.p. 233.9-235.5 OC.

Example 11

1-(R)-[4-(Dichlorobenzyl)piperidin--ylmethyl]-2-methylpropyl 

5-methylthiophene-2-carboxamide hydrochloride salt

Brp: 105069.v2 -83- R0029B-
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To a solution of 1-(R)-[4-(3,4-dichlorobenzyl)piperidin-1-ylmethyl]-2-methyl-

propylamine (0.52 g, 1.58 mmol) [prepared as described in Example 3, Step in

methylene chloride (15 ml) was added 5-methyl-2-thiophenecarboxylic acid (0.29 g,

2.05 mmol) followed by 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (0.39 g, 2.05

mmol), and the solution was stirred under argon overnight at room temperature.

After concentrating the reaction mixture, water (10 ml) and ethyl acetate (25 ml) were

added and the reaction mixture was stirred while adjusting to pH 8 with dilute

aqueous potassium carbonate solution. The organic layer was separated and the

aqueous layer was extracted with ethyl acetate (25 ml). The combined organic layers2o00

0 were dried over magnesium sulfate, filtered and concentrated in vacuo. The crude

*o material (0.86g) was flash chromatographed on silica, eluting with 2%

methanol/methylene chloride (containing 1% ammonium hydroxide) to give 0.64g
product as a gum. Anhydrous HCl/ether (5 ml) was added to an ether solution of the

product, giving a gummy precipitate which was further dissolved in methanol (10 ml)
and stripped to give 1-(R)-[4-(dichlorobenzyl)piperidin-1-ylmethyl]-2-

methylpropyl}-5-methylthiophene-2-carboxamide hydrochloride salt (0.72 g) as a

light yellow foam.
o*

0
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Example 12

N-{1-(R)-[4-(Dichlorobenzyl)piperidin-1-ylmethyl]-2-methylpropyl}-

4-(2-aminoethyl)benzamide dihydrochloride salt

H2N

OY N .2 HCI

Step I

A solution of 4-bromophenethylamine (10 g, 50 mmol), di-tert-

butyldicarbonate (21.82 g, 100 mmol), triethylamine (13.9 ml, 100 mmol), and

anhydrous methanol (350 ml) was refluxed for 2 h. The reaction mixture was

concentrated in vacuo and the residue was stirred with water, filtered, washed with

water and air dried to give N-(tert-butoxycarbonyl)-4-bromophenethylamine (15 g).

SStep 2

To a 0 OC solution of N-(tert-butoxycarbonyl)-4-bromophenethylamine (12.82
9 

og, 42.6 mmol) in anhydrous ether (200 ml) under argon was added dropwise n-

butyllithium (34 ml, 85.2 mmol, 2.5 M in hexane). The slightly yellow solution

turned milky white and was stirred 15 min., at 00 followed by one hour at room

temperature. The resulting mixture was cooled to -78 °C in a dry ice-acetone bath.

Dry carbon dioxide was bubbled through the stirring reaction mixture for 30 min., and

then the reaction mixture was allow to slowly warm to room temperature over 30 min.

Water (100 ml) was added, the pH adjusted to 8 with dilute aqueous potassium

carbonate solution, and the aqueous layer was separated and extracted with ethyl

acetate. The aqueous layer was then cooled to 0 °C and acidified to pH 3 with 3 N

aqueous hydrochloric acid. The resulting white precipitate was filtered, washed with

water and air dried to provide 4-[2-(N-tert-butoxycarbonylamino)ethyl]benzoic acid

(7.8 g).

Step 3

To a room temperature solution of 1-(R)-[4-(3,4-dichlorobenzyl)piperidin-l-yl-

methyl]-2-methylpropylamine (1g, 3.04 mmol) (prepared as described in Example 3,

Step 5) in methylene chloride(30 ml) was added 4-[2-(N-tert-butoxycarbonylamino)-

ethyl]benzoic acid (1 g, 3.8 mmol) followed by 1-(3-dimethylaminopropyl)-3-ethyl-

Brp: 105069.v2 -85- R0029B-
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carbodiimide (0.73 g, 3.8 mmol) and the solution was stirred under argon overnight at

room temperature. After concentrating the reaction mixture, water (25 ml) and ethyl

acetate (60 ml) were added and the reaction mixture was stirred while adjusting the

pH to 8 with dilute aqueous potassium carbonate solution. The organic layer was

separated and the aqueous layer was extracted with ethyl acetate (50 ml). The

combined organic layers were dried over magnesium sulfate and concentrated. The

resulting crude product was flash chromatographed on silica, eluting with 2%-4%

methanol/methylene chloride containing 1% ammonium hydroxide to give 1-

[1(R)-[l-(3,4-dichlorobenzyl)-piperidin-4-ylmethyl]-2-methylpropyl }-4-[2-(N-tert-

butoxycarbonylamino)ethyl]-benzamide as a white foam.

Step 4

To a room temperature solution of give 1-[l(R)-[1-(3,4-dichlorobenzyl)-

piperidin-4-ylmethyl]-2-methylpropyl }-4-[2-(N-tert-butoxycarbonylamino)ethyl]-

benzamide (1.34 g, 2.32 mmol) in methylene chloride (30 ml) was added

trifluoroacetic acid (30 ml). After 3 h, the reaction mixture was concentrated in vacuo
o0 00

o° and the residue was stirred with ethyl acetate (100 ml) and water (50 ml) while
o o

adjusting the pH to 8 with 15% aqueous sodium hydroxide solution. The organic layer

was separated and the aqueous layer was extracted twice with ethyl acetate. The

S, combined organic portions were dried with magnesium sulfate and concentrated. The

crude was flash chromatographed on silica, eluting with 3% methanol/methylene
00 0

chloride (containing 1% ammonium hydroxide). The free base product was dissolved

t° in anhydrous ether and 1N anhydrous HC1 ether was added to give 
000* (dichlorobenzyl)piperidin-1-yl-methyl]-2-methylpropyl}-4-(2-aminoethyl)benzamide

as the hydrochloride salt, mp 190.5-261.6 °C.

BrD: 105069.v2 -86- R0029B-
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Example 13

,4-Dichlorobenzyl)piperidin-1-ylmethylU-2-methylpropyl 1-
3-(3-merhoxyphenyl)urea

MeO N

K-1
To a room temperature solution of 1-(R)-(4-(3,4-dichlorobenzyl)piperidin-1-

ylrnethyl]-2-methylpropylamine (0.349g, 1.06mmotil) (prepared as in Example 3, steps

4 and 5, but using D-Boc-Valine in place of L-Boc-Valine) in methylene chloride 

ml) was added 3-methoxyphenylisocyanare l7rnl, 1.27 mrnol) and the reaction

mixture was stirred at room temperature under argon for 2 h. The reaction mixture

was concentrated in vacua and the crude product was flash chromatographed on

silica, eluting with 1-3% methanol/methylene chloridc (containing 1% ammonium

a...hydroxide). The product -,was dissol'ed in anhydrous ether and IN anhydrous HCl I

ether was added to precipitate 1-1 1-(R)-[4-(3,4-dichlorobenzyl)piperidin--YlIflethyll-

2-methylpropyl)-3-(3-methoxyphenyl)urea as the hydrochloride salt (0.29g),mp 107-

a. 12CCProceeding as described in Example 13 above, but substituting 3-

a a *methoxyphenyl-isocyanate with 3,4,5-trimeithoxyphenylisocyanate gave 

(3 ,4-dichlorobenzyl)-piperidin-1-ylmethylj-2-methylpropyl 

trimethoxyphenyl)urea.

Proceding as described in Example 13 above, but substituting 3..

inethoxyphonyl-isocyanate with 3,4,5-utriethoxyphenylisocyanate and 

dichlorobenzyl)-piperidi-1-ylmethyl-2-ethyIpropylaine with 

dichlorobenzyl)-piperidin-1-ylmethyl]-2,2-dimethYipropyklnine gave 

(3,A-dichlorobenzyl)-piperidin-1-ylmethyl1-2,2-d xethylpropyl)-3-(3,4,5-

trimethoxyphcnyl)urea.

Proceeding as described in Example 13 above, but substituting 3-

methoxyphenyl-isocyanate with 3-nitrophenylisocyanate gave 

dichlorobenzyl)-piperidin--ylmethyl]-2-mlthylpopyl 1-3,.{3-nitrophenyl)urea which

was then converted to the corresponding 1-(l 14R)-[4-(3,4-dichlorobezyl)piperidin-1-



ylrnerhyl]-2-merhylpuopyl J-3-(3-arniinophenyl)urea under catalytic hydrogenation

conditions uIsing RtO2 Catalyst, followed by reaction with methylsulfonyl chloride to

give 1-(R)-[4-(3,4-dichlorobenzyl)-piperidin-1-yllmethyll-2-methylpropyI I--3
merhylsulfonylaminophenyl)urea.

Example 14

Formnulati Examgles

The following are representative pharmaceutical formulations containing a

compound of Formula 

Tablet fcL~nulation

The following ingredients are mixed intimately and pressed into single scored tablets.

Quantity per

Ingredient tablet, mg

compound of this invention 400

*cornstarch 

croscarmellose sodium 

.002lactose 120

ol-



00

123
x 

I

p.o.
*OO~

S 00J S 00

co..

*05S

t S 00
S 

S SO

S
*5 I

S *S

I

I 
I 005

0I 

magnesium stearate 

Capsule formulation

The following ingredients are mixed intimately and loaded into a hnard-shell gelatin

capsule.

Quantity per

Ingredient capsule, mg

compound of this invention 200

lactose, spray-dried 148

magnesium stearate 2

Suspension formulation

The following ingredients are mixed to form a suspension for oral administration.

Ingredient Amount

compound of this invention

fumaric acid

sodium chloride

methyl paraben

propyl paraben

granulated sugar

sorbitol (70% solution)

Veegum K (Vanderbilt Co.)

flavoring

colorings

distilled water

0.5 g

0.15g

0.05 g

25.5gC

12.85 g

1.0 g

0.035 mal

0.5 mg

q.s. to 100 ml

iS .4
SQ

0**
S

1 0
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Injectable formulation

The following ingredients are mixed to form an injectable formulation.

Ingredient Amount

compound of this invention 0.2 g

sodium acetate buffer solution, 0.4 M 2.0 ml

HCI (IN) or NaOH (1N) q.s. to suitable pH

water (distilled, sterile) q.s. to 20 ml

A

Example 

CCR-3 Receptor Binding Assay- in vitro

The CCR-3 antagonistic activity of the compounds of the invention was

"2 determined by their ability to inhibit the binding of 125 eotaxin to CCR-3 L1.2

oo*, transfectant cells ((see Ponath, P.D. et al., J Exp. Med., Vol. 183, 2437-2448, (1996)).

The assay was performed in Costar 96-well polypropylene round bottom

plates. Test compounds were dissolved in DMSO and then diluted with binding buffer

S0, •(50 mM HEPES, 1 mM CaCl2 5 mM MgC 2 0.5% bovine serum albumin (BSA),

0.02% sodium azide, pH 7.24) such that the final DMSO concentration was 

of the test solution or only buffer with DMSO (control samples) was added to each

well, followed by the addition of 25gpl of '5I-eotaxin (100 pmol) (NEX314, New
to

England Nuclear, Boston, MA) and 1.5 x 105 of the CCR-3 L1.2 transfected cells in

binding buffer. The final reaction volume was 

After incubating the reaction mixture for lh at room temperature, the reaction

was terminated by filtering the reaction mixture through polyethylenimine treated

Packard Unifilter GF/C filter plate (Packard, Chicago, The filters were washed

four times with ice cold wash buffer containing 10 mm HEPES and 0.5M sodium

chloride (pH 7.2) and dried at 65 OC for approximately 10 min. 25 gl/well of

T scintillation fluid (Packard) was added and the radioactivity retained

on the filters was determined by using the Packard TopCountP. 

Compounds of this invention were active in this assay. 

Brp: 105069.v2 -89- R0029B-
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The IC50 value (concentration of test compound required to reduce 125I-eotaxin

binding to the CCR-3 L 1.2 transfected cells by 50%) for some of the compounds of the

invention was:

9
*50*

S 

5055

Sn

I.a

0P

5
S p

V.
005.

-V S

*0
*r S

p
1555*5

Cpd IC5o, M Cpd IC5o, tM

7 0.415 88 1.47

8 0.24 89 1.68

19 0.945 91 1.89

0.952 93 3.37

23 1.33 99 2.36

24 1.37 100 2.47

1.46 107 1.14

59 0.95 109 2.84

61 1.76 110 3.05

78 5.03 117 1.33

84 0.69 118 

86 1.16 121 3.52

Example 16

Inhibition of Eotaxin mediated chemotaxis of CCR-3 L1.2 transfectant cells--

In vitro Assay

The CCR-3 antagonistic activity of the compounds of this invention was

determined by measuring the inhibition of eotaxin mediated chemotaxis of the CCR-3

L1.2 transfectant cells, using a slight modification of the method described in Ponath,

P. D. et al., J. Clin. Invest. 97: 604-612 (1996). The assay was performed in a 24-well

chemotaxis plate (Costar Corp., Cambridge MA). CCR-3 L1.2 transfectant cells were

grown in culture medium containing RPMI 1640, 10% Hyclonem fetal calf serum, 

mM 2-mercaptoethanol and Geneticin 418 (0.8 mg/ml). 18-24 hours before the assay,

the transfected cells were treated with n-butyric acid at a final concentration of 

mM/1 x 106 cells/ml, isolated and resuspended at 1 x 107 cells/ml in assay medium

containing equal parts of RPMI 1640 and Medium 199 (M 199) with 0.5% bovine

serum albumin.

Brp: 105069.v2 -90- R0029B-



Human eotaxin suspended in phosphate buffered saline at 1 mg/ml was added

to bottom chamber in a final concentration of 100 nm. Transwell culture inserts

(Costar Corp., Cambridge MA) having 3 micron pore size were inserted into each well

and L1.2 cells (1 x 106) were added to the top chamber in a final volume of 100fl.

Test compounds in DMSO were added both to the top and bottom chambers such that

the final DMSO volume was The assay was performed against two sets of

controls, The positive control contained cells with no test compound in the top

chamber and only eotaxin in the lower chamber. The negative control contained cells

with no test compound in the top chamber and neither eotaxin nor test compound in

lower chamber. The plate was incubated at 37 0C. After 4 h, the inserts were

removed from the chambers and the cells that had migrated to the bottom chamber

were counted by pipetting out 500 pl of the cell suspension from the lower chamber to

1.2 ml Cluster tubes (Costar) and counting them on a FACS for 30 sec.

Compounds of this invention were active in this assay.

The IC50 value (concentration of test compound required to reduce eotaxin

mediated chemotaxis of CCR-3 L 1.2 transfected cells by 50%) for some of the

compounds of the invention was:

e• 4

Brp: I05069.v2

CPD ICSO 9M CPD IC5 0 M

57 0.24 84 0.46

59 0.21 93 0.06
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Example 17

Inhibition of Eotaxin mediated chemotaxis of human eosinophils--

In vitro Assay

The ability of compounds of the invention to inhibit eotaxin mediated

chemotaxis of human eosinophils was assessed using a slight modification of

procedure described in Carr, M.W. et al., Proc. Natl. Acad. Sci. USA, 91: 3652-3656

(1994). Experiments were performed using 24 well chemotaxis plates (Costar Corp.,

Cambridge MA). Eosinophils were isolated from blood using the procedure described

in PCT Application, Publication No. WO 96/22371. The endothelial cells used were

the endothelial cell line ECV 304 obtained from European Collection of Animal Cell

Cultures (Porton Down, Salisbury, Endothelial cells were cultured on 6.5 mm

diameter Biocoat® Transwell tissue culture inserts (Costar Corp., Cambridge MA)

with a 3.0 upM pore size. Culture media for ECV 304 cells consisted of M199, 

Fetal Calf Serum, L-glutamine and antibiotics. Assay media consisted of equal parts

RPMI 1640 and M199, with 0.5% BSA. 24 h before the assay 2 x 10 ECV 304 cells

were plated on each insert of the 24-well chemotaxis plate and incubated at 37 OC. 

nM of eotaxin diluted in assay medium was added to the bottom chamber. The final

volume in bottom chamber was 600 g1. The endothelial coated tissue culture inserts

were inserted into each well. 106 eosinophil cells suspended in 100 .1 assay buffer

were added to the top chamber. Test compounds dissolved in DMSO were added to

both top and bottom chambers such that the final DMSO volume in each well was

The assay was performed against two sets of controls. The positive control

contained cells in the top chamber and eotaxin in the lower chamber. The negative

control contained cells in the top chamber and only assay buffer in the lower chamber.

The plates were incubated at 37 OC in 5% C0 2/95% air for 1-1.5 h.

The cells that had migrated to the bottom chamber were counted using flow

cytometry. 500 gl of the cell suspension from the lower chamber was placed in a

tube, and relative cell counts were obtained by acquiring events for a set time period

of 30 seconds.

Compounds of this invention were active in this assay.

Brp: 105069.v2 -92- R0029B-
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Example 18

Inhibition of Eosinophil influx into the lungs of Ovalbumin sensitized

balb/c mice by CCR-3 Antagonist In vivo Assay

The ability of the compounds of the invention to inhibit leukocyte infiltration

into the lungs was determined by measuring the inhibition of eosinophil accumulation

into the bronchioalveolar lavage (BAL) fluid of Ovalbumin (OA)-sensitized balb/c

mice after antigen challenge by aerosol. Briefly, male balb/c mice weighing 20-25g

were sensitized with OA (10 ptg in 0.2 ml aluminum hydroxide solution)

intraperitoneally on days 1 and 14. After a week, the mice were divided into ten

groups. Test compound or only vehicle (control group) or anti-eotaxin antibody

(positive control group) was administered. After 1 h, the mice were placed in a

Plexiglass box and exposed to OA aerosol generated by a PARISTAR nebulizer

(PARI, Richmond, VA) for 20 min. Mice which had not been sensitized or

S.challenged were included as negative control. After 24 or 72 h, the mice were

anesthetized (urethane, approx. 1g/kg, a tracheal cannula (PE 60 tubing) was

inserted and the lungs were lavaged four times with 0.3 ml PBS. The BAL fluid was

transferred into plastic tubes and kept on ice. Total leukocytes in a 20 pil aliquot of

the BAL fluid was determined by Coulter CounterM (Coulter, Miami, Fl).

Differential leukocyte counts were made on Cytospin T preparations which had been

stained with a modified Wright's stain (Diff-Quick) by light microscopy using

"oo standard morphological criteria.

t Compounds of this invention were active in this assay.

The foregoing invention has been described in some detail by way of

illustration and example, for purposes of clarity and understanding. It will be obvious

to one of skill in the art that changes and modifications may be practiced within the

scope of the appended claims. Therefore, it is to be understood that the above

description is intended to be illustrative and not restrictive. The scope of the

invention should, therefore, be determined not with reference to the above description,

but should instead be determined with reference to the following appended claims,

along V'With the full scope of equivalents to which such claims are entitled.
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All patents, patent applications and publications cited in this application are hereby

incorporated by reference to their entirety for all purposes to the same extent as if each

individual patent, patent application or publication were so individually denoted.

Throughout this specification and the claims which follow, unless the context requires

otherwise, the word "comprise", or variations such as "comprises" or "comprising", will be

understood to imply the inclusion of a stated integer or step or group of integers or steps but not

the exclusion of any other integer or step or group of integers or steps.
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The Claims defining the invention are as follows:

1. A compound selected from compounds of Formula 

3R-(CHR)m--T U- Q-Ar'

wherein:

T and U are both nitrogen; or one of T and U is nitrogen and the other is

carbon;

R1 and R2 are, independently of each other, hydrogen or alkyl;

.n is an integer from 0 to 2, provided that when n isO0, either T or U is carbon;

m is an integer from 0 to 3;

Ar and Ar' are, independently of each other, aryl or heteroaryl;

F is alkylene, alkenylene or a bond, provided that when T and U are nitrogen

and F is alkylene, then e4 is not aryl.

Each R is independently hydrogen or alkyl, or R togethfer with either Re or R

and the atoms to which they are attached form a carbocycle or a heterocycle;
R3 and R4 are, independently of each other, selected from:

Wi hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl,

'*heteroaryl, het,.roaralkyl, heterocyclyl, heterocyclylalkyl, heteroalkyl,

cyano or

-(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydroxy, aminio, mono- or disubstituted amino, aryl, aralkyl, aryloxy,

aralkyloxy, hetexoaryl, heteroaryloxy or heteroaralkyloxy, provided that

both I( and R4 av not hydrogen; or

(Hi) R3 and e. together with the carbon atom to which they are attached

form a carbocycle or a heterocycle;

E is -C(O)N(R5 -SO 2 -N(R6)C(O)N(R 5 -N(R6 S0 2

-N(R6 -N(R6 -1(R6 -OC(O)N(R6 or

N(R)S0 2 wherein:
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Ris:

hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,

aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heterocyclylalkyl,

heteroalkyl, or

-(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy, haloalkyloxy,

hydroxy, amino, mono- or disubstituted amino, aryl, aralkyl, aryloxy,

aralkyloxy, heteroaryl, heteroaryloxy or heteroaralkyloxy; or

(ii) R5 together with either R or R4 and the atoms to which they

are attached forms a heterocycloamino group; and

R 6is hydrogen, alkyl, acyl, haolycycloalkyl, cylakllyaryl,

aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heterocyclylalkyl,

heteroalkyl, or -(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy,

haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,

aralkyl, aryloxy, aralkyloxy, hetetaaryl, heteroaryloxy or

heteroaralkyloxy,

provided that when T is nitrogen and E is -C(O)N(R5 -SO2N(R5

-N(R6 -N(R 6)SO2 or -N(R6)C(S)N(R 5 then m >0;

Q is -R7 wherein:

IR7 is an alkylene chain of between 1-6 carbon atoms inclusive;

R8 is a bond or an alkylene chain of between 0-4 carbon atoms inclusive;

W is a bond or a group selected from -S(0)0.2

-C(O)N(R 9 -N(R9 -N(R?)S0 2 -SO2

N(R9 -N(R?)SO2 or wherein:

R9 is hydrogen, alkyl, acyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl,

aralkyl, aralkenyl, heteroaryl, heteroaralkyl, heterocycloalkyl,

heteroalkyl, or -(alkylene)-C(O)-Z where Z is alkyl, haloalkyl, alkoxy,

haloalkyloxy, hydroxy, amino, mono- or disubstituted amino, aryl,

aralkyl, aryloxy, aralkyloxy, heteroaryl, heteroaryloxy or

heteroaralkyloxy,

provided that wvhen T is nitrogen and U is carbon mien W is not 

and prodrugs, individual isomers, mixtues of isomers and pharmaceutically

acceptable salts thereof.
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2. The compound of Claim 1, wherein:

n and mn are 1;

F is a bond;

Q is an alkylene chain of between 1 to 6 carb6n atoms inclusive; and

E is -C(O)N(R 5 -SO 2N(R5 _N(R 6)C(O)N(R5 or N(R 6

3. The compound of Claim 2, wherein:

R, P.2 and P.3 are hydrogen; and

.B is -C(O)N(R5

4. The compound of Claim 3, wherein T and U are both nitrogen.

The compound of Claim 4, -wherein P.4 i alkyl or heteroalkyl and P.5 is

hydrogen.

6. The compound of Claim 5, wherein:

Ar and Ar1 are aryl.

7. The compound of Claim 6, wherein R.4 is1-methylethyl, 1, 1-dimethylethyl, 2-

methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.
S. The compound of Claim 7, wherein:

Ar is a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo,

amino, mono- or disubstituted amino, -CONR' (where R' and are

hydrogen or alkyl) or -COOH; and

Ar' is a phenyl ring optionally substituted with one, two or three

substituont selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

9. The compound of Claim 8, wherein:

Ar is phenyl, 4-chiorophenyl, 3,4-difluorophenyl, 4-methyiphenyl,

3-methoxyphenyl, 4-methoxyphenyl. 4-hydroxyphenyl,

3,4-methylenedioxyphenyl, 4-methxylsulfonylphenyl, 4-[(2-acetyl-

ariino)ethyllphenyl, 4-{2-[(R)-aminio-3-methylbutyrylininolethyl}phenyl,

4-(2-aminoethyl)phenyl, 4-(aminomethyl)-phenyl, 4-(hydroxymethyl)phenyl,

3-amin.icarbonylphenyl, 3-carboxyphtnyl, 

3,4.-dimethoxyphienyl or 4-aminophenyl; and
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Ar1 is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-chiorophenyl,

3 ,4-difluorophenyl, 2,3-dichiorophenyl, 3-rnethyl-4-nitrophenyl,

3-chloro-4-fluoro-phenyl or 3,4-dichiorophenyl.

The compound of Claim 9, wherein:

R4 is 1-methylethyl;

Ar is 4-methyiphenyl;

Ar1 is 3,4-dichiorophenyl; and

Q is methylene;

namely, N- -(S)-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl]-

2-methyipropyl)}-4-methylbenzarnide dihydrochioride salt.

11. The compound of Claim 9, wherein:

R4 is 1,1-dimethylethyl;

Ar is 4-methylphenyl;

Ar) is 3,4-dichlorophenyl; and

Q is methylene;

namely, N- -(8)-[4-(3,4-dichlorobenzyl)piperazin-1-ylmethyl3-2,2-dimethyl-

propyl)}-4-rnethylbenzamide dihydrochioride salt.

12. The compound of Claim 5, wherein:

Ar is an aryl ring;, and

Arl is a heteroaryl ring.

13. The compound of Claim 12, wherein P.4 is 1-inethylethyl, 1,1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

.14. The compound of Claim13, wherein:

Ar is a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SO2R (where R. is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo,

amino, mono- or disubstituted amino, -CONWR'(where and R" are

hydrogen or alkyl) or -COOH;, and

Art is 1-acetylindol-3-yl. 3-methylbenzothiophen-2-yl or 

nitrothiophen-3-yl.

The compound of Claim 5, wherein:

Ar is a heteroaryl ring; and
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Ar1 is an aryl ring.

16. The compound of Claim 15, wherein R4 is 1-methylethyl, 1,1-climethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

17. The compound of Claim 16, wherein:

Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3-yl or 5-methylthiophen-2-yl;

and

Ar' is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

18. The compound of Claim 17, wherein:

Ar' is 4-nitrophenyl, 4-trifluoromethylphenyl, 4-chiorophenyl,

3 ,4-difluorophenyl, 2,3-dichiorophenyl, 3-methyl-4-nitrophenyl, 3-chloro-4-

fluorophenyl or 3,4-dichlorophenyl.

19. The compound of Claim 3, wherein T is nitrogen and U is carbon.

The compound of Claim 19, wherein R4 is alkyl or heteroalkyl and

R5 is hydrogen.

21. The compound of Claim 20, wherein:

Ar and Ar' are aryl.

22. The compound of Claim 21, wherein R4 i 1-methytlethyl, 1,1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

23. The compound of Claim 22, wherein:

Ar is a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SO
2

R (where R is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo,

amino, mono- or disubstituted amino, -CONR''(where R! and R" are

hydrogen or alkyl) or -COOH; and

Arl is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyvl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

24. The compound of Claim 23", wherein:

Ar is phenyl, 4-chiorophenyl, 3,4-difluorophenyi, 4-methyiphenyl,

3-methoxyphenyl, 4-methoxyphenyl, 4-hydroxyphenyl.

Btp: 105069.v'-' Brp 10069v2-99- RO(P.9B-



3,4-methylenedioxyphenyl, 4-methylsulfonyiphenyl, 4-[(2-acetyl-

amino)ethyl]phenyl, 4-{2-[(R)-armino-3-methylbutyrylaminolethyl Iphenyl,
4-(2-aminoethyl)phenyl, 4-(arninomethyl)-phenyl, 4-(hydroxymethyl)phenyl,

3-aminocarbonyiphenyl, 3-carboxyphenyl, 

3 ,4-dimethoxyphenyl or 4-aminophenyl; and

Ar1 is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-chiorophenyl,

3,4-difluorophenyl, 2,3-dichlorophenyl, 3-methyl-4-nitrophenyl,

3-chloro-4-fluoro-phenyl or 3,4-dichiorophenyl.

The compound of Claim 24, wherein:

R4 is 1-methylethyl;

Ar is 4-methyiphenyl;

Arl is 3,4-dichlorophenyl; and

.o~oQ is methylene;

and is named as, N-1 1-(S)-[4-(3,4-dichlorobenzyl)piperidin- l-ylrnethyl]--

4 44 methyl-propyl }-4-methylbenzamide dihydrochioride salt.

26. The compound of Claim 24, wherein:

R4 is 1-methylethyl;

Ar is 4-(2-aminoethyl)phenyl;

Arl is 3,4-dichlorophenyl; and

Q is methylene;

and is named as, 1-(R)-[4-(3,4-dichlorob-enzyl)piperidin-1-ylmethyl]-2-
methyl-propyl }4-(2-aminoethyl)benzamide dihydrochloride salt.

*27. The compound of Claim 20, wherein:

Ar is a heteroaryl ring; and

Ar'is an aryl.

28. The compound of Claim 27, wherein R4 is 1-methylethyl, 1.1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

29. The compound of Claim 28, whereii.:

Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3-yl or 5-methylthiophen-2-yl;

and

Ar? is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluorornethyl, nitro

or mono- or disubstituted amino.
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The compound of Claim 29, wherein:

Ar1 is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-chlorophenyl,

3,4-difluorophenyl, 2,3-dichiorophenyl, 3-methyl-4-nitrophenyl, 3-chloro-4-

fluoro-phenyl or 3,4-dichiorophenyl.

31. The compound of Claim 31 wherein:

R4 is 1-methylethyl;

Ax is 5-methylthiophen-2-yl;

Ar1 is 3,4-dichiorophenyl; and

Q is methylene;

and is named as, 1-(R)-[4-(3,4-.dichlorobenzyl)piperidin- 1-ylmethylj--

methyl-propyl }-5-methylthiophene-2-carboxamide hydrochloride ilt.

32. The compound of Claim 3, wherein T is carbon and U is nitrogen.

33. The compound of Claim 32, wherein R4 is alkyl or heteroalkyl; and

R.5 is hydrogen.

I::34. The compound of Claim 33, wherein:

Ar is an aryl or heteroaryl ring; and

Ar1 is an aryl rng,.

The compound of Claim 34, wherein P.4 is 1-methylethyl, 1,1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

36. The compound of Claim 35, wherein:

Ar is a pyridin-2-yI, pyridin-3-yl, quinolin-3y1 or 5-methylthiophen-2-

y.1 ring, or a phenyl ring optionally substituted with one, two or three

.00 substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQ2R (where R. is

alkyl, amino or mono or disubstituted amino), inethylenedioxy, hydroxy, halo,

amino, mono- or disubstituted amino, -CONR'R'(where and R! are

hydrogen or alkyl) or

-COOH;, and

Ar1 is a phenyl ring optionally substituted with one, two or three

substituents selected from alkl, heteroalkyl, alkoxy, halo, trifluoeomethyl,

nitro or mono- or disubstituted amino.

37. The compound of Claim 2, wherein:

R, R1 R2 and R3 are hydrogen; and

rrrkze% 
-101- -01-RO0029B-



WA

E is -N(R 6)C(O)N(R5

38. The compound of Claim 37, wherein T and U are both nitrogen.

39. The compound of Claim 38, wherein R.4 is alkyl or heteroalkyl; and R5 and R.6

are hydrogen.

The compound of Claim 39, wherein:*1 Ar and Arl are aryl.
41. The compound of Claim 40, wherein R4 is 1-methylethyl, 1,1-climethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydrox~rethyl.

42. The compound of Claim 41, wherein:

Ar is a phenyl ring optionally substituted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQRI (where R. is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo,

amino, mono- or disubstituted amino, -CONR'R" (where R! and R" are
hydrogen or alkyl) or -COOH; and

Ar1 is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

43. The compound of Claim 42, wherein:

Ar is phenyl, 4-chiorophenyl, 3,4-difluorophenyl, 4-methyiphenyl, 3-

methoxyphenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 3,4-

methylenedioxyphenyl, 4-methylsulfonylphenyl, 4-[I(2-acety-

amino)ethyl]phenyl, 2-[(R)-ainino-3-methylbutyrylamino,-)ethyI .phenyl, 4-

4.:(2-aminoethyl)phenyl, 4-(aminomethyl)-phenyl, 4-(hydroxymethyl)phenyl, 3-

aminocarbonylpheniyl, 3-carboxyphenyl, 2,5-dimethoxyphenyl, 

dimethoxyphenyl, 3,4-dimethoxyphenyl or 4-aminophenylt; and

Ar1 is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-c hiorophenyl, 3,4-

difluorophenyl, 2,3-dichiorophenyl, 3-methyl-4-nitrophe,-nyl, 3-chloro-4-fluoro-

phenyl or 3,4-dichiorophenyl.

44. The compound of Claim 43, wherein:

B.4 is 1-methylethyl;

Ar is 3-methoxyphenyl;

Arl is 3,4-dichiorophenyl; and
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Q is methylene;

namely, l ,4-dichlorobenzyl)piperazin- 1-ylmethyl)-2.

methyipropyl }-3-(3-methoxyphenyl)urea.

The compound of Claim 37, wherein T is nitrogen an~d U is carbon.

46. The compound of Claim 45, wherein R4 i alkyl or heteroalkyl; and

R5 and R 6 are hydrogen.

47. The compound of Claim 46, wherein:

Ar and Ar1 are aryl.

48. The compound of Claim 47, wherein R4 is 1-methylethyl, 1,1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

49. The compound of Claim 48, wherein:

Ar is a phenyl ring optionally substituted with one, two or three
A*me

C substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SO2R (where R is

alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, haio,

amino, mono- or disubstituted amino, -CONR'R" (where R' and R" are
so9

so hydrogen or alkyl) or -COOH; and

so Ar is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

Os. 50. The compound of Claim 49, wherein:
so*

sees Ar is phenyl, 4-chlorophenyl, 3,4-difluorophenyl, 4-methyiphenyl, 3-

9 09 methoxyphenyl, 4-methoxyphenyl, 4-hydroxyphenyl, 3,4--

methylenedioxyphenyl, 4-methylsulfonylphenyl, 4-[(2-acetyl-

amino)ethyl]phenyl, 4-{2-[(R)-ainino-3-methylbutyrylamino]ethyl }phenyl, 4-

(2-aminoethyl)phenyl, 4-(aminomethyl)-phenyl, 4-(hydroxymethyl)phenyl, 3-

aminocarbonylphenyl, 3-carboxyphenyl, 2,5-diinethoxyphenyl, 

dimethoxyphenyl, 3,4-dimethoxyphenyl or 4-aminophenyl; and

Ar' is 4-nitrophenyl, 4-trifluoromethyiphenyl, 4-chlorophenyl, 3,4-

difluorophenyl, 2,3-dichlorophenyl, 3-methyl-4-nitrophenyl, 3-chloro-4-fluoro-

phenyl or 3,4-dichlorophenyl.

51. The compound of Claim 50, wherein:

R4 is 1-methylethyl;
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Ar is 3-methoxyphenyl;

Ar' is 3,4-dichiorophenyl; and

Q is methylene;

namely, 1- {1-(R)-[4-(3,4-dichlorobenzyl)piperidin- 1-lmethyll-2-

methyipropyl }-3-(3-methoxyphenyl)urea.
52. The compound of Claim 37, wherein T is carbon and U is nitrogen.

53. The compound of Claim 52, wherein R is alkyl or heteroalkyl; and R and R6

are hydrogen.

54. The compound of Claim 53, wherein:

Ar and Arl are aryl.

The compound of Claim 54, wherein R4 is 1-methylethyl, 1,1-dimethylethyl,

56. 2-methylpropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroxyethyl.

The compound of Claim 55, wherein:

Ar0is a phenyl ring optionally substiuted with one, two or three

substituents selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is
alkyl, amino or mono or disubstituted amino), methylenedioxy, hydroxy, halo,

0 amino, mono- or disubstituted amino, -CONR'R" (where R! and R" are
hyroe orakl)o CO n

00 0

Arl is a phenyl ring optionally substituted with one, two or three

o substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

400w or mono- or disubstituted amino.

go 57. The compound of Claim 1, wherein:
T is carbon and LI is nitrogen;

n isi1;

M isO0;

F is a bond;

Q is an alkylene chain; and

E is -SO2 -N(R6 or N(R6

58. The compound of Claim 57, wherein:

R, R1 R2 and R3 are hydrogen; and

E is 

59. The compound of Claim 58, wherein R4 is alkyl or heteroalkyl; and R5 is

hydrogen.
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The compound of Claim 59, wherein:

Ar is an aryl or heteroaryl ring; and

Ar1 is an aryl ring.

61. The compound of Claim 60, wherein R4 is 1-methyl~thyl, 1,1-dimethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1 -hydroxyethyl or 2-hydroxyethyl.

62. The compound of Claim 61, wherein:

Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3y1 or 5-methylthiophen-2-yl,

or a phenyl ring optionally substituted with one, two or three substituents

selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is alkyl, amino

or mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino, mono-

or disubstituted amino, -CONR'R" (where R' and R" are hydrogen or alkyl) or

-COOH; and

Ar" is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroallcyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.
to. 63. The compound of Claim 57, wherein:

*0*8R, R1, R2 and R3 are hydro,gen; and

E is 6)C(O)N(R 5

64. The compound of Claim 63, wherein R4 is alkyl or heteroalkyl; and R5 and R 6

are hydrogen.

The compound of Claim 64, wherein:

Ar is an aryl or heteroaryl ring; and

Arl is an aryl ring.

66. The compound of Claim 65, wherein R4 is1-methylethyl, 1 ,1-dirnethylethyl,

2-methyipropyl, 3-hydroxypropyl, 1-hydroxyethyl or 2-hydroyyethyl.

67. The compound of Claim 66, wherein:

Ar is pyridin-2-yl, pyridin-3-yl, quinolin-3y1 or 5-methylthiophen-2-yl,

or a phenyl ring optionally substituted with one, two or three substituents

selected from alkyl, heteroalkyl, alkoxy, acyl, -SQR (where R is alkyl, amino

or mono or disubstituted amino), methylenedioxy, hydroxy, halo, amino, mono-

or disubstituted amino, -CONR'R" (where R' and W' are hydrogen or alkyl) or

-COOH; and
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~r~-si I, C-ILII I

IIC Clli*l-

Ar1 is a phenyl ring optionally substituted with one, two or three

substituent selected from alkyl, heteroalkyl, alkoxy, halo, trifluoromethyl, nitro

or mono- or disubstituted amino.

68. A pharmaceutical composition comprising a therapeutically effective amount

of a compound of any one of Claims 1 to 67 and a pharmaceutically acceptable

excipient.

69. Compounds of the general formula:

R1

X-CR 3R4-(CHR)m- T U- Q-Ar1

2 IIg

in which n, m, R, R' R4 T, U, Q and Ar1 are as in Claim 1 and X is a group

HN(R5 HN(R6 or carboxy, and R5 and R6 are as in Claim 1.

Process for the manufacture of the compounds in accordance with any one of

Caims 1 67, which comprises

transforming the group X in a compound of the general formula

X-CR3R4-(CHR)m T U- Q-Ar'

in which n, m, R, R R4 T, U, Q and Ar are as in Claim 1 and X is a

group HN R6)- or carboxy, and Rs and R6 are as in Claim 1,

into a group wherein Ar, F and E are as in Claim 1, or

for the manufacture of a pharmaceutically acceptable salt of a compound

of formula I carrying an acidic and/or basic substituent, converting such

compound of formula I into such salt.

Brp:105069.v2 -106- R0029B-



iii-- 

71. Compounds according to any one of Claims 1-67 whenever manufactured

according to the process claimed in Claim 70 or by an obvious chemical

equivalent thereof.

72. Compounds according to any one of Claims 1-67 for use as therapeutically

active substances, against respiratory diseases such as asthma.

73. The use of compounds according to any one of Claims 1-67 in the control or

prevention of diseases, particularly asthma, or for the manufacture of

pharmaceutical preparations having such activity.

74. A method of treatment of a disease in a mammal treatable by administration of

a CCR-3 antagonist, comprising administration to the mammal of a

therapeutically effective amount of a compound of any one of Claim 1-67.

75. The method of Claim 74, wherein the disease is asthma.

76. The invention such as hereinbefore particularly described.

DATED this 18th day of August 1998

F HOFFMANN-LA.ROCHE AG

By Its Patent Attorneys
DAVIES COLLISON CAVE
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ABSTRACT

This invention relates to certain cyclic amnine derivatives of Formula (I)

Ar-(F)-(E)-CR 3R4-(CHR)m T U Q-Ar1

(I)

that are CCR-3 receptor antagonists, pharmaceutical compositions containing them,

methods for their use and methods for preparing these compounds.

**so

0 so

**a

0 i
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aralmyi, aryloxy, araixyloxy, neteroaryi, iieteroaryioxy or

heteroaralkyloxy,

provided that when T is nitrogen and U is carbon t1*.en W is not 

and prodrugs, individual isomers, mixtures of isomers and pharmaceutically

acceptable salts thereof.
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