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thus useful agents for inhibiting the intestinal absorption
of cholesterol, and for lowering blood plasma choles-
terol.
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ANTIHYPERLIPIDEMIC AND
ANTIATHEROSCLEROTIC UREA AND
CARBAMATE COMPOUNDS

CROSS-REFERENCE

This application is a continuation-in-part of co-pend-
ing application Ser. No. 282,167, filed Dec. 9, 1988, now
abandoned, which is a continuation-in-part of co-pend-
ing application Ser. No. 147,037, filed Feb. 5, 1988, now
abandoned, which is a continuation-in-part of co-pend-
ing application Ser. No. 057,576, filed June 2, 1987, now
abandoned.

BACKGROUND OF THE INVENTION

This invention relates to chemical compounds having
pharmacological activity, to pharmaceutical composi-
tions which include these compounds, and to a pharma-
ceutical method of treatment. More particularly, this
invention concerns certain substituted urea and carba-
mate compounds which inhibit the enzyme acyl-coen-
zyme A:cholesterol acyl-transferase (ACAT), pharma-
ceutical compositions containing these compounds, and
a method of inhibiting intestinal absorption of choles-
terol or of regulating cholesterol.

In recent years the role which elevated blood plasma
levels of cholesterol plays in pathological conditions in
man has received much attention. Deposits of choles-
terol in the vascular system have been indicated as caus-
ative of a variety of pathological conditions including
coronary heart disease.

Initially, studies of this problem were directed
toward finding therapeutic agents which would be ef-
fective in lowering total serum cholesterol levels. It is
now known that cholesterol is transported in the blood
in the form of complex particles consisting of a core of
cholesterol esters plus triglycerides and an exterior
consisting primarily of phospholipids and a variety-of
types of protein which are recognized by specific recep-
tors. For example, cholesterol is carried to the sites of
deposit in blood vessels in the form of low density lipo-
protein cholesterol (LDL cholesterol) and away from
such sites of deposit by high density lipo-protein choles-
terol (HDL cholesterol).

Following these discoveries, the search for therapeu-
tic agents which control serum cholesterol turned to
finding compounds which are more selective in their
action; that is, agents which are effective in elevating
the blood serum levels of HDL cholesterol and/or low-
ering the levels of LDL cholesterol. While such agents
are effective in moderating the levels of serum choles-
terol, they have little or no effect on controlling the
initial absorption of dietary cholestero!l in the body
through the intestinal wall.

In intestinal mucosal.cells, dietary cholesterol is ab-
sorbed as free cholesterol which must be esterified by
the action of the enzyme acyl-CoA: cholesterol acyl-
transferase (ACAT) before it can be packaged into the
chylomicrons which are then released into the blood
stream. Thus, therapeutic agents which effectively in-
hibit the action of ACAT prevent the intestinal absorp-
tion of dietary cholesterol into the blood stream or the
reabsorption of cholesterol which has been previously
released into the intestine through the body’s own regu-
latory action.
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INFORMATION DISCLOSURE

U.S. Pat. No. 4,397,868 (De Vries) discloses phenylu-
rea compounds useful in reducing cholesterol wherein
one of the nitrogen atoms is disubstituted with, e.g.,
aliphatic, alicyclic or aromatic groups.

U.S. Pat. No. 4,410,697 (Torok) discloses an im-
proved process for preparing phenylurea compounds
which are useful as herbicides, rodenticides, bacterio-
static agents, coccidiostatic agents and antiseptic agents.
The non-aniline nitrogen in these compounds can be
mono- or di-substituted with alkyl, cycloalkyl, alkoxy
or phenyl which groups may be further substituted.

U.S. Pat. No. 4,623,662 (De Vries) discoses phenylu-
rea and phenylthiourea compounds useful in treating
atherosclerosis wherein the non-aniline nitrogen is di-
substituted with aliphatic, cycloalkylalkyl, aralykyl
groups wherein the aryl moiety may be substituted and
wherein the aniline phenyl moiety is substituted with a
wide variety of groups.

SUMMARY OF THE INVENTION

The present invention provides a class of compounds
with ACAT inhibitory activity having the structure

i (CH2)w
Ar=—NH=—C—Y—(CH3),—C
(CHa) AT’

wherein Ar is phenyl or naphthyl. The phenyl or naph-
thyl group is unsubstituted, or may be optionally substi-
tuted with alkyl of from one to six carbon atoms, hy-
droxy, phenoxy, alkoxy of from one to six carbon
atoms, fluorine, chlorine, bromine, nitro, trifluoro-
methyl, —COOH, —COO-alkyl (where alkyl is from
one to four carbon atoms), or —NR;R2in which Ry and
R are independently hydrogen or alkyl of from one to
six carbon atoms.

The atom X is oxygen or sulfur, Y is oxygen or
—NH—, n is zero or is an integer of from one to three,
n’ is an integer of from two to six, and n" is zero, one, or
two.

Ar’ is selected from phenyl, naphthyl, or a 5- or 6-
membered monocyclic or fused bicyclic heterocycle.
Ar' is unsubstituted, or may be optionally substituted
with alkyl of from one to six carbon atoms; hydroxy;
alkoxy of from one to six carbon atoms;. benzyloxy:
fluorine; chlorine; bromine; nitro; trifluoromethyl; —N-
H—COCH3;; —CONHj;; —COOH; —COO-altkyl
(where alkyl is from one to four carbon atoms); —CH-
2COOH; —CH>CONH3; —NR R in which Rjand R3
are independently hydrogen, alky!l of from one to six
carbon atoms which terminal carbon may contain an
OR; group where R3 is hydrogen, alkyl of from one to
six carbon atoms, alkanoyl having from two to five
carbon atoms, benzoyl, or when joined together form a
5- or 6-membered ring optionally interrupted by an
oxygen atom or —NRj3’ wherein R3 is as defined above;
—CH:NR R where Ry and R; are as defined above:
—CH>0R3 where Riis as defined above; —COO-alkyl
where alky! is from one to six carbons which terminal
carbon may contain an OR; group or NRjR where Ry,
R3, and R are as defined above; —NH—(CH1)—COO-
alkyl (where alkyl is from one to four carbon atoms);
—SO3NR R, where R; and R are as defined above;
—SO020R; where Rj is as defined above, or —N-
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3
H—SO;R4 where Ry is alkyl of one to four carbon
atoms or phenyl.

DETAILED DESCRIPTION

The compounds of the present invention form a class
of substituted ureas, thioureas, carbamates, and thiocar-
bamates having potent activity as inhibitors of the en-
zyme acyl CoA: cholesterol acyltransferase (ACAT).
Preferred compounds of the present invention are the
urea and thiourea compounds, with the urea com-
pounds being most preferred.

In the urea compounds of the present invention, the
first nitrogen atom is monosubstituted by an aromatic
ring system selected from phenyl or naphthyl. The
phenyl ring is unsubstituted or, alternatively, is substi-
tuted with one, two, or three groups selected indepen-
dently from alkyl of from one to six carbon atoms, alk-
oxy of from one to six carbon atoms, hydroxy, fluorine,
chlorine, bromine, nitro, trifluoromethyl, —COOH,
—COO-alkyl (where alkyl is from one to four carbon
atoms), or —NR;R; in which R} and R; are indepen-
dently hydrogen or alkyl of from one to six carbon
atoms. Preferred compounds are those in which the
aromatic ring system is phenyl or substituted phenyl.

In the urea and thiourea compounds of this invention,
the second nitrogen atom is substituted with an aryl-
substituted cycloalkyl ring which may be attached di-
rectly to the nitrogen atom, or may separated from the
nitrogen atom by a bridging group of up to three methy-
lene (i.e. —CH;—) groups. The cycloalkyl ring is cy-
clopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cy-
cloheptyl, with cyclopentyl and cyclohexyl being pre-
ferred.

The cycloalkyl ring is further substituted, at the same
atom of attachment to the nitrogen of the urea moiety
or the same atom of attachment to the methylene
bridge, by an aryl group. This aryl group is unsubsti-
tuted phenyl, naphthyl, or a 5- or 6-membered monocy-
clic or fused bicyclic heterocycle or, alternatively, one
of these aromatic rings may optionally be substituted by
one, two, or three groups independently selected from
alkyl of from one to six carbon atoms; alkoxy of from
one to six carbon atoms; benzyloxy: hydroxy; fluorine;
chlorine;

35 bromine; nitro; trifluoromethyl; —NH—COCH3;
—CONH;; —COOH; —CH,;COOH; —CH,;CONH3;
—NR R, in which Rjand R are independently hydro-
gen, alkyl of from one to six carbon atoms which termi-

nal carbon may contain an OR3 group where R3is hy-,

drogen or alkyl of-from one to six carbon atoms, or
when joined together form a 5- or 6-membered ring
optionally interrupted by an oxygen atom or —NR3;
—CH;NRR; where R; and R; are as defined above;
—CH,0R 3 where R3 is as defined above; —COO-alkyl
where alkyl is from one to six carbons which terminal
carbon may optionally be substituted with an OR;
group or NR|R; where Ry, Rz, and Rj are as defined
above; —NH—(CH;)—COO-alky! (where alkyl is from
one to four carbon atoms); —SO2NRR; where R and
R; are as defined above; —SO3;0R 3 where R is as de-
fined above, or —NH—SO,R4 where R4 is alkyl of one
to four carbon atoms or phenyl.

A 5- or 6-membered monocyclic or fused bicyclic
heterocycle is a monocyclic or fused bicyclic aromatic
ring containing at least one to four hetero atoms in at
least one ring, such as nitrogen, oxygen or sulfur or a
combination thereof. Such a heterocycle group in-
cludes, for example, thienyl, benzothienyl, furanyl, ben-
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4
zofuranyl, pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl,
pyrrolyl, pyrrazolyl, isothiazolyl, oxazolyl, isoxazolyl,
triazolyl, tetrazolyl, imidazolyl, benzothiazolyl, indolyl,
quinolinyl, isoquinolinyl, or N-oxides of a heterocycle
containing a nitrogen atom.

More specifically, such a heterocycle may be 2- or
3-thienyl; 2- or 3-furanyl; 2-, 3-, or 4-pyridyl or or 3-
thienyl; 2- or 3-furanyl; 2-, 3-, or 4-pyridyl or -pyridyl-
N-oxide; 2, 4, or 5-pyrimidinyl; 3- or 4-pyradazinyl;
2-pyrazinyl; 2- or 3-pyrrolyl; 3-, 4-, or 5-pyrrazolyl, 3-,
4-, or 5-isoxazolyl; 3-, 4- or 5-oxazolyl; 3-, 4-, or 5-iso-
thiazolyl; 5-tetrazolyl; 3- or 5-(1,2,4-)triazolyl; 4- or
5-(1,2,3-)triazolyl; 2-, 4-, or 5-imidazolyl; 2-, 3-, 4-, 5-, 6-,
or 7-indolyl; 2-, 3-, 4-, 5-, 6-, 7-, or 8-quinolinyl; 1-, 3-, 4-,
5-, 6-, 7-, or 8-isoquinolinyl; 2-, 4-, 5-, 6-, or 7-benzo-
thiazolyl; or 2-, 3-, 4-, 5-, 6-, or 7-benzothienyl.

A preferred class of urea compounds is represented
by a compound of the formula

f‘(CHZ)n'
NHCONH—(CH2),—C
R (CH2)pAT

where R is alkyl of one to four carbon atoms, especially
isopropyl or otherwise referred to as 1-methylethyl; n is
0 or 1, especially I; n' is an integer from 2 to 6. espe-
cially 4 or 5; n" is 0 or 1, especially 0, and Ar' is phenyl
or phenyl substituted by alkyl of from one to six carbon
atoms; hydroxy; alkoxy of from one to six carbon atoms;
benzyloxy; fluorine; chlorine; bromine; nitro: trifluoro-
methyl; —NH—COCH; —CONH; —COOH;
—COO-alkyl (where alkyl is from one to four carbon
atoms); —CH>COOH; —CH;CONHj; —NR|R3 in
which R and R are independently hydrogen, alkyl of
from one to six carbon atoms which terminal carbon
may contain an ORj3 group where R3 is hydrogen or
alkyl of from one to six carbon atoms, or when joined
together form a 5- or 6-membered ring optionally inter-
rupted by an oxygen atom or —NR3;; —CHiNR|R;
where R| and R; are as defined above: —CH>OR;3
where R3is as defined above; —COO-alkyl where alkyl
is from one to six carbons which terminal carbon may
contain an ORj3 group or NR|R; where Ry, R3, and R3
are as defined above;, —NH—(CH;)—COO-alkyl
(where alkyl is from one to four carbon atoms);
—SO;NR1R; where R; and R, are as defined above;
—SO20R3; where Rj3 is as defined above, or —N-
H—SO;3R4 where Ry is alkyl of one to four carbon
atoms or phenyl. Especially preferred is a compound as
defined above where Ar’ is phenyl or phenyl substituted
by alkyl, hydroxy, alkoxy, fluorine, chlorine, nitro,
trifluoromethyl, or —NRR.,.

A particularly valuable class of urea compounds hav-
ing a heterocyclic group defined above is a compound
of the formula

(CH2)y
NHCONH—(CHa)),—C
R (CHa) AT’

where R is alky] of one to four carbon atoms, especially
isopropyl or otherwise referred to as I-methylethyl: n is
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5 .
0 or 1, especially 1; n' is an integer from 2 to 6, espe-
cially 4 or 5; n" is O or 1, especially 0, and Ar'is a 5- or
6-membered monocyclic or fused bicyclic heterocycle
defined above.

Preferred compounds of this invention are those in
which the aromatic ring system attached to the cycloal-
kyl ring is thienyl, tetrazolyl, isoxazolyl, triazolyl, py-
razolyl, pyridyl, pyridyl-N-oxide, unsubstituted phenyl,
or unsubstituted naphthyl.

Examples of compounds contemplated as falling
within the scope of the invention are the following:
N-(2,6-Dimethylphenyl)-N'-(1-phenylcycopentyl)urea.
N-(2,6-Diethylphenyl)-N’-(1-phenylcyclobutyl)urea.
N-(2,6-Diethylphenyl)-N’-(1-phenylcyclopentyl)urea.
N-(2,6-Diethylphenyl)-N’-(1-phenylcyclopropyl)me-

thyljurea.
N-(1-Phenylcyclopentyl)-N'-(2,4,6-trimethoxyphenyl-

Jurea.
N-(2,6-Dimethylphenyl)-N'-[1-(2-thienyl)cyclohexyl-

Jurea.
N-(2,6-Diethylphenyl)-N'-[1-(2-thienyl)cyclohexyl-

Jurea.
N-[2,6-bis(1-Methylethyl)]-N'-[1-(2-thienyl)cyclohexyl-

Jurea.
N-(2,6-Diethylphenyl)-N'-[(1-phenylcyclohexyl)me-

thyl]urea.
N-(2,6-Dimethylphenyl)-N’'-(1-phenylcyclopentyl)me-

thylJurea.
N-(2,6-Dimethylphenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea.
N-(2,6-Diethylphenyl)-N'-[(1-phenylcyclopentyl)me-
thylJurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N’-(1-phenylcy-
clopentyl)methyljurea.
-N-f2,6-bis(1-Methylethyl)phenyl]-N'-{(1-phenylcy-
clohexyl)methyl]urea.
N-[2-Methyl-6-(1-methylethyl)phenyl]-N'-1-(2-thienyl)-
cyclohexyl]urea.
N-[2-(1,1-Dimethylethyl)-6-methylphenyl]-N'-[1-(2-
thienyl)cyclohexyl]urea.
N-[2-Methyl-6-(1-methylethyl)phenyl]-N'-[(1-phenyl-
cyclohexyl)methyl]urea.
N-[2-(1,1-Dimethylethyl)-6-methylphenyl]-N"-[(1-
phenylcyclohexyl)methylurea.
N-[2-Ethyl-6-(1-methylethyl)phenyl]-N'-[(1-phenylcy-
clohexyl)methyl]urea.
N-[2-Methyl-6-(1-methylethyl)phenyl]-N'-[(1-phenyl-
cyclopentyl)methyljurea.
N-[2-(1,1-Dimethylethyl)-6-methylphenyl]-N"-[(1-
phenylcyclopentyl)methyl]urea.
N-[2-Ethyl-6-(1-methylethyl)phenyl]-N'-[(1-phenylcy-
clopentyl)methyl]urea.
N-(2,4-Difluorophenyl)-N’-[1-(2-thienyl)-cyclohexyl-

Jurea.
N-(2,4-Difluorophenyl)-N'-[(1-phenylcyclopentyl)me-

thyljurea.

N-(2,4- Dlﬂuoropheny]) -N'-[(1-phenylcyclohexyl)me-
thyljurea.
N-(2,6-Dibromo-4-fluorophenyl)-N'-[(1-phenyicy-
clohexyl)methyl]urea.
N-(2,4-Dimethylphenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea.
2-[[[[(1Phenylcyclohexylymethyllamino]carbonyl-

Jamino]benzoic acid, butyl ester.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(2-naph-

thalenyl)cyclobutylmethyljurea.
N-(2,5-Dimethylphenyl)-N’-(1-phenylcyclohexyl)me-

thylJurea.
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N-(2,3-Dichlorophenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea.
N-(3,4-Dichlorophenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea.
N-[4-(1-Methylethyl)phenyl]-N'-[(1-phenylcyclohex-
ylmethyljurea.
N-(4-Bromophenyl)-N'-(1-phenylcyclohexyl)methyl-
Jurea.
N-(4-Butoxyphenyl)-N’-(1-phenylcyclohexyl)methyl-
Jurea.
N-(4-Phenoxyphenyl)-N'-[(1-phenylcyclohexyl)me-
thylJurea.
N-(4-Nitrophenyl)-N'-[(1-phenylcyclohexyl)methyl-
Jurea.
N-(4-Methoxyphenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea. _
N-(4-Ethoxyphenyl)-N'-[(1-phenylcyclohexyl)methyl-
Jurea.

* N-(4-Acetylphenyl)-N'-[(1-phenylcyclohexyl)methyl-
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Jurea.
4-[[[(1-Phenylcyclohexylymethyl]lamino]carbonyl-
Jamino]benzoic acid. ethyl ester.
N-(4-Methylphenyl)-N'-[(1-phenylcyclohexyl)methyl-
Jurea.
N-(4-Ethylphenyl)-N'-[(1-phenylcyclohexyl)methyl-
Jurea.
N-(3-Methoxyphenyl)-N'-[(1-phenylcyclohexyl)me-
thyl]urea.
N-[(1-1,1'-Biphenyl]-4-ylcyclobutyl)methyl]N'-[2.6-
bis(1-methylethyl)phenyljurea.
N-(4-Chlorophenyl)-N'-(1-phenylcyclohexyl)methyl-
]urea
N-(4- lodopheny])-\l -[(1-phenylcyclohexyl)methyl-
]urea
N-(2-Methylphenyl)-N'-[(1- phenylcyclohexyl)methyl-
Jurea.
N-(3-Methylphenyl)-N'-(1-phenylcyclohexyl)methyl-
Jurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-4- (trlﬂuorome-
thyl)phenyl]cyclobutyllmethyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-(4-methyl-
phenyl)cyclobutyllmethyljurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(2-methyl-
phenyl)cyclobutyl]methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(1-naph-
thalenyl)cyclobutyllmethylurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(3-methyl-
phenyl)cyclobutyllmethyl]urea.
N-[(1-Phenylcyclohexyl)methyl]-N'-3- (trlﬂuorome-
thyl)phenylurea.
N-[2-Chloro-5-(trifluoromethyl)phenyl]-N'-(1-phenyl-
cyclohexyl)methyl]urea.
N-(5-Chloro-2-methoxyphenyl)-N'-(1-phenylcyclohex-
yDmethyl]urea.
N-(4-Chloro-2-methylphenyl)-N'-[(1-phenylcyclohex-
yl)methylJurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N,-[[1-(3,4,5-trime-
thoxyphenyl)cyclobutyl]urea.
N-{2,6-bis(1-Methylethyl)phenyl]-N'-[[1-[3-(tri-
fluoromethyl)phenyllcyclobutyl]methyl]urea.
2-[[[[(1-Phenylcyclohexyl)methyl]amino]carbonyl-
lamino]benzoic acid, methyl ester.
2-[[[[(1-Phenylcyclohexyl)methyl]lamino]carbonyl-
Jamino]benzoic acid, ethyl ester.
N-Phenyl-N'-(1-phenylcyclohexyl)methyl]urea.
N-(2,5-Dimethoxyphenyl)-N'-(1-phenycyclohexyl)me-
thyl]urea.
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7 .
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-2-(trifluorome-
thyl)phenyl]cyclobutyl]methyl]urea.
N-[2,6-bis(]1-Methylethyl)phenyl]-N'-[[1-(4-methyl-
phenyl)cyclopentyl]methyljurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-[4-(1-methyle-
thyl)phenyl]cyclopentyl]methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(2-methy}-
phenyl)cyclopentylmethyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-(1- phenylcyclo-
propyl)ymethyl]urea.
N-(5-Chloro-2- methy]phenyl)-N'-[(l-phenylcyc]ohex-
yl)methyl]urea.
N-(2,5-Dichlorophenyl)-N’-[(1-phenylcyclohexyl)me-
thylJurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-(4-methoxy-
phenyl)cyclopentyl]methylurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N’-[(1-phenylcy-
clobutyl)methy!]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N’-[1-(2-naph-
thalenyl)cyclopentyl]methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-(2-naph-
thalenyl)cyclobutyl]methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-[3-(phenylme-
thoxy)phenyl]cyclopentyllmethyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-{[1-(4-fluoro-
phenyl)cyclopentyl]methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-[4-(phenylme-
thoxy)phenyl]cyclopentyl)methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-[4-(tri-
fluoromethyl)phenyl]cyclopentyl]lmethyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-(2,6-dichloro-
phenyl)cyclobutyl]methyl]urea,
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-[3,5-bis(tri-
fluoromethyl)phenyl]cyclopentyl}-methyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[1-[2-(trifluorome-
thyl)phenyl]cyclopentyllmethyl]urea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-(4-chloro-
phenylcyclopentyl]methyljurea.
N-[2,6-bis(1-Methylethyl)phenyl]-N'-[[1-(4-nitro-
phenyl)cyclopentyl]methyl]urea.
N-{1-(4-Aminophenyl)cyclopentyl]methyl]-N'-[{2,6-
bis(1-methylethyl)phenyl]urea. :
N-[4-[1-[[[{[2,6-bis(1-Methylethyl)phenyl]amino]car-
bonyl]amino]methyl]cyclopentyl]phenyl]acetamide.
N-[2,6-bis(1-Methylethyl)phenY1]-N'-[[1-(4-dime-
thy]ammophenyl)cyclopenty]]methy]]urea or its hy-
drochloride salt.

N-[2,6-bis(1-methylethyl)phenyl]-N’-[1-(4-dime-

thylaminophenyl)cyclohexyllmethyl]urea.
N-[2,6-bis(1-methylethylphenyl]-N'-[[1-(4-die-

thylaminophenyl)cyclopentyl]methyl]urea.
N-[2,6-bis(1-methylethyl)phenyl]-N’'-[[[1-4-(2-hydrox-
yethyl)amino]phenyllcyclopentyl]lmethyl]urea.
N'-[[1-[4-[-bis(2-hydroxyethylamino]phenyl]cyclopen-
tyllmethyl]-N-[2,6-bis(]1-methylethyl)phenyljurea.
N-[2,6-bis(]-methylethyl)phenyl]-N’-[[[1-(2-tri-
fluoromethyl-4- dlmethylammo)phenyl]cyc]opemy]]
methyl]urea.
N-[2,6-bis(l-methylethyl)phenyl]-N’-[[[1-(2-tri-
fluoromethyl-4-methylamino)phenyl]cyclopentyl]-
methyl]urea.

Additional examples of compounds contemplated as
falling within the scope of the invention are the follow-
ing N-(2,6-bis(1-methylethyl)-N'-[1-heterocyclecy-
clopentyl)methyljureas

where the heterocycle is:
5-(1-methyltetrazolyl),
5-(1-H-tetrazolyl),
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4-(2,5-dimethylisoxazolyl),
4-[(1-benzyl-5-(N,N-dimethylamino)]-1,2,3-triazolyl],
4-[1-methyl-5-(N,N-dimethylamino)-1,2,3-triazolyl],
4-(1,3,5-trimethylpyrazolyl),
4-(1-H,-3,5-dimethylpyrazolyl), and
3-pyridyl-N-oxide.

By the term “lower alkyl” or *alkyl” as used
throughout this specification and the appended claims is
meant a branched or unbranched hydrocarbon group-
ing derived from a saturated hydrocarbon of from one
to six carbon atoms by removal of a single hydrogen
atom. Examples of alkyl groups contemplated as falling
within the scope of this invention include methyl, ethyl,
propyl, I-methylethyl, butyl, Il-methylpropyl, 2-
methylpropyl, and 1,1-dimethylethyl.

By the term *‘alkoxy” is meant a lower alkyl group, as
defined above, attached to the parent molecular moiety
through an oxygen atom.

In those instances where the compounds of the pres-
ent invention bear a basic nitrogen atom as, for example,
when Ar or Ar’ is substituted by amino, alkylamino, or
dialkylamino, or when Ar’ is pyridyl, the compounds
are capable of forming acid addition salts. These acid
addition salts are also contemplated as falling within the
scope of this invention.

While the acid addition salts may vary from the free
base form of the compounds in certain properties such
as melting point and solubility, they are considered
equivalent to the free base forms for the purposes of this
invention.

The acid addition salts may be generated from the
free base forms of the compounds by reaction of the
latter with one equivalent of a suitable non-toxic, phar-
maceutically acceptable acids followed by evaporation
of the solvent employed for the reaction and recrystalli-
zation of the salt, if required. The free base may be
recovered from the acid addition salt by reaction of the
salt with a water solution of the salt with a suitable base
such as sodium carbonate, sodium bicarbonate, potas-
sium carbonate, sodium hydroxide, and the like.

Suitable acids for forming acid addition salts of the
compounds of this invention include, but are not neces-
sarily limited to acetic, benzoic, benzenesulfonic, tar-
taric, hydrobromic, hydrochloric, citric, fumaric, glu-
conic, glucuronic, glutamic, lactic, malic, maleic, meth-
anesulfonic, pamoic, salicylic, stearic, succinic, sulfuric,
and tartaric acids. The class of acids suitable for the
formation of non-toxic, pharma-ceutically acceptable
salts is well known to practi-tioners of the pharmaceuti-
cal formulation arts. (See, for example, Stephen N.
Berge, et al. J. Pharm. Sciences, 66:1-19 (1977).

In those instances where the compounds of the pres-
ent invention bear a basic nitrogen atom in a heterocy-
clic group as, for example, when Ar’ is pyridyl, the
compounds are capable of forming N-oxides. These
N-oxides are also contemplated as falling within the
scope of this invention.

The N-oxides may be prepared from the free base
forms of the compounds by reaction of the latter with
an oxidizing agent, such as, for example, hydrogen per-
oxide, peracetic acid or perbenzoic acid in a suitable
solvent.

Further, the compounds of this invention may exist in
unsolvated as well as solvated forms with pharma-ceuti-
cally acceptable solvents such as water, ethanol and the
like. In general, the solvated forms are considered
equivalent to the unsolvated forms for the purposes of
this invention.
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