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NOCICEPTIN ANALOGUES AND USES THEREOF

FIELD OF THE INVENTION

The present invention relates to nociceptin analogues and uses thereof to modulate
biological functions. In one aspect, the invention provides modified triazo-spiro compounds
that include at least one specialized chemical group that is bound to the compounds. The
invention has a wide range of applications including providing a new class of therapeutically

useful aquaretics.

BACKGROUND

There is almost universal recognition that G-protein coupled receptors are important
components of mammalian signalling systems. The receptors are reported to function by
helping to convert binding of an extracellular ligand to an internal cell signal. See generally
B. Hille (1992) Neuron 9: 187.

It has been disclosed that opioids associate with three classes of G-protein coupled
receptors: u, k, and § type. Morphine, enkephalins and benzomorphans are acknowledged
ligands of the receptors. See Darland, T et al. (1998) Trends in Neuroscience 21: 2135;
Simonds, W.F. (1988) Endocr. Rev. 9: 200; and Mollereau, C. et al. FEBS Letters (1994)
341: 33; and references cited therein.

Opioids are believed to influence both the central (CNS) and peripheral (PNS)
nervous systems. A wide spectrum of effects are thought to be produced such as analgesia,
depression, learning, and memory. Unfortunately, many opioids are associated with
unwanted side effects such as dependence and abuse. Accordingly, use of the opioids as
pharmacological agents has been limited.

Multiple sub-types of the opioid receptors have been disclosed. One of them is the
opioid receptor-like 1 (ORL-1) receptor. The receptor has also been referred to as the
orphanin FQ/nociceptin (OFQ/N) receptor. See Henderson, G. et al. (1997); Trends
Pharmacol.Sci., (1997) 18: 293; Kapusta, D.R. et al. (1997) Life Sci., 60, PL15; and Darland,
T. supra.
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A natural ligand of the ORL-1 receptor is believed to be a 17 amino acid peptide
called "nociceptin" or "orphanin”. See Darland, T. supra.

Nociceptin reportedly exerts a broad range of CNS and PNS effects. These include
modulation of nociception, locomotion, stress and anxiety, food intake, neuroendocrine
secretion, learning and memory, and drug addiction. Nociception is thought to be a
mechanism in which noxious stimuli are transmitted to the CNS. The ligand is thought to
impact smooth muscle tone in the cardiovascular, respiratory, gastrointestinal and urogenital
systems. See Meunier, J.C (1997) Eur. J. of Pharm. 340: 1; Henderson, G. (1997), supra; and
Darland, T. supra.

Certain PNS effects of nociceptin have been reported to include modulation of arterial
blood pressure and renal function. The ligand has been reported to be a diuretic with a
substantial sodium sparing activity and minimal CNS effect at particular doses. See Kapusta,
D.RR. et al. (1997), supra.

However there is growing recognition that nociceptin may not be a suitable
pharmacological agent in all settings. For example, it has poor oral availability and may be
subject to degradation in vivo. Accordingly, there have been efforts to identify small
molecules with ORL-1 receptor activity. See Jenck, F. et al. (1997) PNAS (USA) 97: 4938;
and Dautzenberg, F.M et al. (2001) J. of Pharm. And Experimental Ther. 298: 812.

For instance, there have been efforts to make and use certain triaza-spiro compounds
as nociceptin replacements. The compounds have been reported to interact with the ORL-1
receptor and may be useful to treat some diseases. See U.S Pat. No. 6,075,034; 6,071,925;
6,277,991; WO 99/59997; and EP 0 921 125 Al.

Certain 1-phenyl-1,3,8-triazaspiro[4,5]decan-4-ones have also been disclosed. See
U.S Pat. Nos. 3,238,216, and 3,161,644,

ORL-1 receptor agonists have been reported such as certain 4-(2-keto-1-
benzimidazolinyl) piperidines and azacyclic compounds. See WO 99/36421 and WO
01/07050.

Nociceptin has been reported to be an "aquaretic" ie., a diuretic with substantial
sodium and/or potassium ion sparing activity. See Kapusta, D.R. et al. (1997), supra,
Kapusta, D.R. (2001), supra.
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Other diuretic compounds are known and are generally useful to assist loss of
undesired water from the body. Unfortunately, many diuretics also cause an unwanted loss of
urinary sodium and potassium. Loss of these ions can impact a wide range of medical

disorders including edema associated with hyponatremia.

Many compounds that reportedly interact with the ORL-1 receptor are believed to
have substantial drawbacks. For example, it has been difficult to make compounds that
selectively modulate the receptor and avoid unwanted CNS effects. Additionally, there have
been few successful attempts to make compounds that avoid nervous system effects but still

modulate diuresis.

It would be useful to have compounds that interact with the ORL-1-receptor and
modulate diuresis. It would be especially useful to have aquaretic compounds that are orally
available and exhibit minimal CNS effects.

SUMMARY OF THE INVENTION

The present invention relates to nociceptin analogues that can be used to modulate a
variety of biological functions. In one aspect, the invention provides a modified triaza;spiro
compound that includes at least one elongated chemical group. Particular invention
compounds feature reduced impact on the central nervous system (CNS) and, in some
instances, better oral availability. Practice of the invention has a range of important
applications including providing modified triaza-spiro compounds that function as

therapeutically useful aquaretics.

It has been found that by modifying certain triazo-spiro molecules it is possible to
provide them with a range of desirable biological functions. More specifically, it has been
found that by adding at least one elongated chemical group such as what is referred to herein
as a "polar tail group", it is possible to reduce or in some cases avoid unwanted penetration of
the triazo-spiro molecules into the CNS. In some instances, it is also possible to increase
oral bioavailability and enhance peripheral nervous system (PNS) activity of the compounds.
More particular invention compounds are modified 1,3,8-triaza-spiro{4.5] decan-4-ones that
include the polar tail group covalently attached thereto. In most cases the polar tail group is

covalently linked to the 3-position of the 1,3,8-triaza-spiro[4.5] decan-4-one, although other
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linking sites such as to an optionally substituted moiety or group (e.g., an aromatic ring) may

be more suitable for other applications.

More specific polar tail groups in accord with the invention are substantially charged
chemical moieties especially at about physiological pH. Preferred polar tail groups are
elongated and serve a linker function that is intended to space the charge away from the core
1,3,8-triaza-spiro[4.5] decan-4-one. In some invention embodiments, the linker contributes

to at least some of the charge of the polar tail group.

Particular elongated chemical groups serve a linker function in which the linker part
is substantially apolar including, in some instances, being significantly hydrophobic. In this
example, the elongated chemical group typically spaces multiple 1,3,8-triaza-spiro[4.5]
decan-4-one molecules from each other, usually two of such molecules. Examples of suitable
elongated chemical groups including polar tail groups are provided in Formulae I-1II as

shown below.

These features of the invention provide important advantages.

For instance, the linker function of the elongated chemical group, and particularly the
polar tail group, can be rigid or flexible as needed to suit an intended application. Standard
synthetic manipulations can be used to modify the group so as to position charge near the
core 1,3,8-triaza-spiro[4.5] decan-4-one or relatively far away from it. The concept of
spacing charge away from the core molecule has been found to modulate the activity of the
1,3,8-triaza-spiro[4.5] decan-4-one, for instance, by providing at least one of increased
bioavailability, reduced penetration into the CNS, increased ORL1 receptor binding, and
enhanced PNS activity. As is discussed below, particular polar tail groups of interest are
especially useful in reducing penetration of the 1,3,8-triaza-spiro[4.5] decan-4-one molecule
into the CNS. Certain of such molecules have been found to be therapeutically useful

aquaretics as discussed below.

Accordingly, and in one aspect, the invention provides a 1,3,8-triaza-spiro[4.5] decan-

4-one compound represented by the following formula I:
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wherein,

(2) Y is 0, an optionally substituted Cy.1 alkylene, Ci.i2 alkenylene, Ci.1; alkynylene
group, 2-6 peptidyl residue or poly oxyalkyl or combinations therof in which each alkyl,
alkenyl or alkynyl group is branched or unbranched ,

(b) R! is -NR® R’ R® in which each of R® and R is independently H or optionally
substituted lower alkyl or R®is —(CH2),;-NHR7 in which nl is between from about 1 to about
20 and R® is 0, H or optionally substituted lower alkyl,

(¢) R' is -NR*-[(CH)n-NH]3-(CHy)ne-R® in which n2 and n3 are each independently
1 to about 10, nd is 1 to about 6, R’ is -NR®,R’, cyano, or an optionally substituted hydrazine,

guanidine, azole or azine group,

(@) R is -NH-{(CHz)n1-NH]nz <(CH,)n3-X2 in which each of R'® and R" is
independently -NRS,R’, -CH=NH, cyano, or 0, provided that both of R and R" are not 0,
wherein X2 is represented by the following formula

(CHpR"
—N
(CHppR"

or

(e) R is represented by the following group:

N-[Q1-Z1]11-[Q2-Z2],p-[Q3-Z3]3-Q4
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in which each of Q1, Q2, Q3 and Q4 are independently an optionally substituted lower
alkyl, lower oxyalkyl, o,w-dioxo-lower alkyl, or aryl alkyl group, and each of Z1, Z2 and Z3
is independently N, O or S,

(f) R is an optionally substituted lower alkoxy, lower alkylcarboxy group, allyl,
halogen, benzoxy, or a Boc protecting group,

(g) A is an optionally substituted Cs.;, cycloalkyl (e.g., cyclohexyl), phenyl,
aminophenyl, cyanophenyl, cyanodiphenylmethyl, phenoxy, benzodioxinyl,
cyanodiphenylmethyl, napthyl, anthryl, furanyl, indanyl, azulenyl, indolyl, isoindolyl,
benzothienyl, benzofuranyl, bicyclo[6.2.0]dec-9-yl, acenapthenyl, bicyclo[3.3.1]non-9-yl,
phenalenyl, indenyl, bicyclo [3.1.0] hex-3-yl, or coumarinyl group,

(h) X is a 0, or an optionally substituted lower alkyl, lower alkenyl, or lower alkynyl
group,

() R%, R?, R, and R’ are each independently H, halogen or an optionally substituted
lower alkyl;

‘and a salt or a solvate thereof, preferably a pharmaceutically acceptable salt or solvate.

In the foregoing representation of the compounds of Formula I, the elongated chemical
group is represented by —Y-R'. That group is referred to as a polar tail group in
embodiments in which the elongated chemical group includes a least one moiety that is
charged at about physiological pH (e.g., amine, amino, carboxy, and the like). In a preferred
embodiment of the compound represented by Formula I, if A comprises a phenyl group
annulated or as a substituent, then R' comprises more than one amino or guanidino group.

In another aspect, the present invention provides a method of making the compound
represented by Formula I as shown above. In one embodiment, the method includes at least
one and preferably all of the following steps:

a) alkylating the 3-position of an triaza-spiro compound such as an optionally
substituted 1,3,8-triaza-spiro[4.5]decan-4-one,

b) aminating the product of step a) under reducing conditions sufficient to add the A
ring to the 8-position of the product,

¢) brominating the alkyl group added to the 3-position of the product of Step b) to
produce a bromide; and

d) substituting the bromine with the R group to make the compound.



10

15

20

25

30

WO 2004/104004 PCT/DK2004/000360

However in another invention aspect, compounds are provided in which two triazo-
spiro molecules are covalently linked together by a polar tail group or another elongated
chemical group that can be substantially apolar or in some cases relatively hydrophobic. In
either case, the function of the linking group is to space the triazo-spiro compounds from
each other and in some embodiments to distribute charge or hydrophobicity therebetween.
Particular linking groups of interest help reduce or eliminate CNS penetration as determined

by tests disclosed herein.

In one embodiment, such compounds are represented by the following formula III:

m
wherein,
(a) R'? and R" are each independently an optionally substituted lower alkyl or lower
alkoxy group,
(b) X is an elongated chemical group, preferably an optionally substituted lower alkyl
group, 2-6 peptidyl residueor a polymer; and a salt or solvate thereof, preferably a
pharmaceutically acceptable salt thereof.

As discussed below, particular compounds of the invention are orally available and
peripherally acting nociceptin receptor (ORL-1) agonists. More specific compounds feature
substantial binding and efficacy towards the ORL1 receptor as detected by assays disclosed
herein. Additional compounds of interest feature potassium- and sodium-sparing aquaretic

activity, also as determined by assays described in more detail below.

In another aspect, the invention provides a composition, preferably one that is
pharmaceutically acceptable, that includes at least one, preferably less then ten, and more
preferably one, two, three, or four of the compounds disclosed herein. Particular
compositions of interest are pharmaceutically acceptable and include at least one acceptable

carrier or vehicle,
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The invention also provides a method of modulating diuresis in a mammal. In one
embodiment, the method includes administering to the mammal at least one composition of
the invention (preferably less then five, more preferably one or two of same) in an amount
sufficient to modulate the diuresis in the mammal.

Further provided is a method of modulating aquaresis in a mammal that in one
embodiment includes administering to the mammal at least one composition of the invention
(preferably less then five, more preferably one or two of same) in an amount sufficient to

modulate the aquaresis in the mammal.

The present disclosure also provides a method for preventing or treating edema in a
mammal. In one example, the method includes administering to the mammal at least one
composition of the invention (preferably less then five, more preferably one or two of same)
in an amount sufficient to prevent or treat the edema such as pulmonary edema or edema
associated with hyponatremia.

Also disclosed is a method of modulating arterial blood pressure in a mammal. In one
embodiment, the method includes administering to the mammal at least one composition of
the invention (preferably less then five, more preferably one or two of same) in an amount
sufficient to modulate the arterial blood pressure in the mammal.

Further provided by the present invention is a method of antagonizing the nociceptin
(ORL1) receptor. In one embodiment, the method includes contacting the receptor with an
effective amount of at least one of the compounds or compositions disclosed herein,
preferably less then five, more preferably one or two of same).

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a schematic drawing showing a preferred method of making a triazo-spiro

compound that includes a polar tail group.
Figures 2A-D show the compound number, structure, and selected characteristics of

several 3-substituted 8-(4-isopropyl-cyclohexyl)-1-phenyl-1,3,8-triaza-spiro[4.5] decan-4-

ones made as described in the Examples.

DETAILED DESCRIPTION OF THE INVENTION
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As discussed, the invention generally relates to nociceptin analogues and uses thereof
to modulate one or a combination of different biological functions. In one aspect, the
invention provides triazo-spiro compounds comprising at least one polar tail group,
preferably about one or two of such polar tail groups. The invention has a wide range of

applications including use as therapeutically useful aquaretics.

In one embodiment, the compound generally represented as Formula I above, can be
more particularly represented by the formula II:

1

in which Y is 0, R' is halogen, cyano, hydroxy, nitro, or an optionally substituted
lower alkyl, lower alkenyl, or lower alkynyl group and R' is the same as defined previously
for Formula I. '

Specifically excluded from the compounds represented by Formulae I and II as shown
above are compounds disclosed in WO 99/59997 (PCT/DK/00266) including 3-(7-
Aminoheptyl)-8-naphthalen-1-ylmethyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one;3-(5-
aminopentyl)-8-naphthalen-1-ylmethyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one;3-(9-
aminononyl)-8-napthalen-1-ylmethyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-one;3-(3-
dimethylaminopropyl)-8-napthalen-1-ylmethyl-1-phenyl-1,3,8-triaza-spiro[4.5]decan-4-
one;N-(5-(8-Naphthalen-1-ylmethyl-4-oxo-1-phenyl-1,3,8,-triazaspiro[4.5] dec-3-yl) pentyl)
guanidine; N-(2-aminoethyl)-2-(8-naphthalen-1-ylmethyl-4-oxo-1-phenyl-1,3,8-
triazaspiro[4.5]dec-3-yl)acetamide;N-(3-aminopropyl)-2-(8-naphthalen-1-ylmethyl-4-oxo-1-
phenyl-1,3,8-triazaspiro[4.5]dec-3-yl)acetamide;N-(2-guanidinoethyl)-2-(8-naphthalen-1-
ylmethyl-4-oxo0-1-phenyl-1,3,8-triazaspiro[4.5]dec-3-yl)acetamide; as well as specified salts
thereof.

By the phrase "optionally substituted" is meant substitution by other than hydrogen at
one or more available positions, typically 1 to 3 or 4 positions, by one or more suitable

groups such as those disclosed herein.
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Suitable groups that may be present on a “substituted” group, moiety or other site as
disclosed herein include halogen such as fluoro, chloro, bromo and iodo; cyano; hydroxyl;
nitro; azido; alkanoyl such as a C,.¢ alkanoyl group such as acyl and the like; carboxamido;
lower alkyl; lower alkenyl; lower alkynyl; lower alkoxy, aryloxy such as phenoxy; alkylthio
groups including those moieties having one or more thioether linkages and from 1 to about 12
carbon atoms, or 1, 2, 3, 4, 5 or 6 carbon atoms; alkylsulfinyl groups including those moieties
having one or more sulfinyl linkages and from 1 to about 12 carbon atoms, or 1, 2, 3, 4, 5, or
6 carbon atoms; alkylsulfonyl groups including those moieties having one or more sulfonyl
linkages and from 1 to about 12 carbon atoms, or 1, 2, 3, 4, 5, or 6 carbon atoms; aminoalkyl
groups such as groups having one or more N atoms and from 1 to about 12 carbon atoms, or
1,2, 3,4, 5 or 6 carbon atoms; carbocyclic aryl having 6 or more carbons, particularly phenyl
(e.g., an R group being a substituted or unsubstituted biphenyl moiety); aralkyl having 1 to 3
separate or fused rings and from 6 to about 18 carbon ring atoms such as benzyl; aralkoxy
having 1 to 3 separate or fused rings and from 6 to about 18 carbon ring atoms, such as O-
benzyl; or a heteroaromatic or heteroalicyclic group having 1 to 3 separate or fused rings with
3 to about 8 members per ring and one or more N, O or S atoms, e.g., coumarinyl, quinolinyl,
pyridyl, pyrazinyl, pyrimidyl, furyl, pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl,
benzofuranyl, benzothiazolyl, tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, morpholino
and pyrrolidinyl,

As used herein, the term "lower alkyl" denotes a straight- or branched-chain alkyl
group containing from 1 to 8 carbon atoms, for example, methyl, ethyl, propyl, isopropyl, n-
butyl,i-butyl,2-butyl,t-butyl, and the like. An acceptable lower alkyl group is typically
positioned cis to the nitrogen atom of the azine ring. A trans configuration may be more

appropriate for some invention applications.

By "lower alkenyl" is meant a straight- or branched-chain alkyl group containing
from 1 to 8 carbon atoms that includes a least one C=C bond such as ethylene, propylene,
isopropylene, n-butylene, and the like.

The term "lower alkynyl" as used herein denotes a straight- or branched-chain alkyl
group containing from 1 to 8 carbon atoms that includes a least one carbon-carbon triple bond

such as ethynyl, propynyl, and the like.

The term "lower alkoxy" denotes a group wherein the alkyl residues is as defined
above, and which is attached via an oxygen atom.

10
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The term "salt" and particularly "pharmaceutically acceptable salt" embraces salts
with inorganic and organic acids, such as hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formic acid, fumaric acid, maleic acid, acetic acid, succinic acid,
tartaric acid, methane-sulfonic acid, p-toluenesulfonic acid and the like.

In the foregoing representation of the invention compound shown by Formula II, R"
is preferably a lower alkyl group such as an optionally substituted n-propyl or isopropyl
group. More preferably, the R'? group is unsubstituted and is bound to the 4- position of the
cyclohexyl ring.

As mentioned, compounds of the invention are more generally represented by
Formula I as shown above. In one embodiment, R' includes at least one primary amine
group, preferably one, two or three of same. Alternatively, R' includes at least one secondary
amine group, preferably one, two or three of such groups. In another embodiment, R!
includes a tertiary amine group or a polyamine.

In another example of the compound generally represented above as Formula I, R
includes a cyclic amine group such as that group shown in part (¢) of Formula L. In this
invention embodiment, each of Q1, Q2, Q3 and Q4 as shown in part (¢) of Formula I above
can be lower alkyl such as ethyl, propyl, butyl, pentyl, or hexyl. More specific examples of
suitable lower alkyl groups are represented below as optionally substituted formulae:

ol Pt Py P

In another embodiment, Q1, Q2, Q3 and Q4 as shown in part (¢) of Formula I above

can be an optionally substituted lower alkoxy such as shown by the following formulae:

M

In still another embodiment, Q1, Q2, Q3 and Q4 as shown in part (e) of Formula I
above can be an optionally substituted o, or w-dioxo-lower alkyl, as represented by the

following formulae:

11
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In another invention embodiment, Q1, Q2, Q3 and Q4 as shown in part (¢) of Formula
I above can be an optionally substituted aralkyl as represented by the following formulae:

7N N
S IS SY

Particular examples of a cyclic amines in accord with the invention are represented
below in the following formulae showing (from left to right) a cyclam, 5,7-dioxoxcyclam,
and 5,12-dioxocyclam:

[NH HN] ( ] [NH HNj

NH HN NH HN

As mentioned, it is an object of the present invention to provide a wide range of
modified 1,3,8-triaza-spiro[4.5] decan-4-ones that include at least one polar tail group
covalently attached thereto such as in the 3-position. Preferably, an elongated chemical
group such as the polar tail group has a molecular weight of less than about 1000 Da as
determined by routine sizing techniques. More specifically, the R' group as shown above in
Formula I will have molecular weight of less than about 1000 Da. A more particular R’
group has a net positive charge of between 1 to about 10 at a pH of about 7.5 as determined
by standard approaches such as inspection of chemical group ionization (pKa, pKb) tables.

It is also an object of this invention to provide modified 1,3,8-triaza-spiro[4.5] decan-
4-ones that can be administered to a mammal by one or a combination of routes which
generally include injection such as intravenously (i.v.) intracerebroventricularly (i.c.v),
intraplantarally (i.pl.), intraperitoneally (i.p.), intrathecally (i.t.); or per oral administration
(p.0.). Other potential administration routes are discussed below including nasal, vaginal and
suppository use as well as depot routes.

In embodiments in which a compound of the invention is intended to be orally
available (bioavailability), it will be generally preferred to have compounds that exhibit an

oral bioavailability (F%) of at least about 1%, preferably at least about 10%, more preferably

12
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at least about 20% or 30%, even more preferably up to about 50%, such as up to 75%as

determined by a standard plasma test.

By the term "standard plasma test" or like phrase is meant an assay described by the
following general steps:

a) administering at least one of the compounds disclosed herein to a mammal such as
a rabbit, rodent or like experimental animal, preferably one or two of such
compounds,

b) collecting blood samples over multiple time intervals and preparing plasma
therefrom; and

c) detecting and optionally quantifying the compound in the plasma by one or a
combination of standard methods such as chromatography such as liquid
chromatography (LC) optionally coupled to a suitable detector such as a mass
spectrometer or analyzer.

See also Milo Gibal (1991) Biopharmaceutics and Pharmacology, 4th edition (Lea
and Sediger). Peptides with good oral availability are those which are observed in plasma

generally within about 30 —60 minutes after oral administration.

A preferred detection system for use with the standard plasma test is an LC/MS/MS
system as described below in the Examples. Typically, one or two compounds are
administered to the test animal eg., i.v. or p.o. bolus and blood collected between from about
0 to 600 minutes, preferably 0 to about 300 minutes. Methods for making plasma from blood
are standard in the field. Sometimes, use of an appropriate control will be desirable including
mock injection of compound e.g., by use of water, buffer, etc. If desired, standard compound
curves can be used to quantify the amount of compound in a sample.

Additionally preferred compounds of the present invention exhibit an increase in
diuresis of at least 1.2 as determined by a standard diuresis test. In one embodiment, that
increase in diuresis is between 1.5 to about 5.0 as determined in the standard diuresis test,
such as between 1.5 to about 4.5, for example between 2.0 to about 4.0, such as between 2.5
to about 3.5.

As will be appreciated, diuresis can be readily measured by one or a combination of
standard laboratory approaches. Methods for characterizing a variety of diuretics have been
described. See E.X. Jackson in Goodman & Gilman's The Pharmacological Basis of
Therapeutics o™ Ed. (Chapters 29-31, pp.685-758) McGraw-Hill, New York, (NY).
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Diuretics are defined herein as a class of therapeutic agents that help adjust body fluid
volume and or composition. Such diuretics (as well as particular aquaretics of the invention)
can be used to prevent, treat, or reduce the severity of a wide spectrum of medical conditions
such as hypertension, acute or chronic heart failure, acute or chronic renal failure, nephrotic
syndrome, and cirrhosis. More particular examples of diuretics include, but are not limited to,
carbonic anhydrase inhibitors, osmotic diuretics, high ceiling diuretics, loop diuretics,
thiazide and thiazide-like diuretics, potassium-sparing diuretics, aldosterone antagonists,
vasopressin and other agents. See E.K. Jackson, supra, for more information about diuretics

and use thereof.

In one approach referred to herein as a "standard diuresis test" or related phrase, the

following general steps are preformed.

a) administering at least one of the compounds disclosed herein to a mammal such as
a rabbit, rodent or like experimental animal, preferably one or two of such
compounds,

b) collecting urine from the mammal over multiple time intervals, preferably less then
about 24 hours, more preferably between from about 1 to about 10 hours; and

c¢) measuring the amount (volume) of urine collected from the mammal.

Sometimes, use of an appropriate control will be desirable including mock injection
of compound e.g., by use of water, buffer, etc. If desired, standard compound curves can be
used to quantify the amount of compound in a sample. See the Example 35 below for a
particular illustration of the standard diuresis test.

Additionally preferred compounds of the invention provide good inhibitory activity in
what is referred to herein as a standard hORL1 receptor binding assay. Preferably, the
compound exhibits an ICsg of at least about 0.1 nM in the assay, more typically between from
about 1 nM to about 100nM in the assay, such as between 2 nM to about 90 nM, for example
between 5 nM to about 80 nM, such as between 10 nM to about 70 nM, for example between
15 nM to about 60 nM, such as between 20 nM to about 50 nM, for example between 25 nM
to about 45 nM, such as between 30 nM to about 40 nM.

Reference herein to "standard hORL1 receptor binding assay" or like phrase means
performing the following general steps.

a) making a human orphanin receptor (hORL1) preparation in a suitable binding

buffer,

b) contacting the preparation with at least one of the invention compounds, preferably

one or two of same, and also contacting with detectably-labelled nociceptin (e.g.,

tritium-labelled) either alone or with cold (unlabeled ) nociceptin; and
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¢) detecting the amount of binding between the detectably-labelled nociceptin and the
hORLI1 receptor as being indicative of the inhibitory activity of the compound.

See Example 36 below, disclosing a particular illustration of the standard hORL1
receptor binding assay. See also U.S. Pat. No. 6,071,925 (disclosing another suitable ORL1
("OFQ") binding assay.

Further compounds in accord with the invention provide acceptable activity in what is
referred to herein as a standard forskoline-induced cAMP assay. In one embodiment, the
compound exhibits an ECsg of less than about 50 nM in a standard forskoline-induced cAMP
assay, such as less than 40nM, for example less than 30 nM, such as less than 20 nM, for
example less than 10 nM.

A generally preferred standard forskoline-induced cAMP formation assay is generally

described as follows:
a) contacting cells in a physiologically acceptable buffer such as D-PBS with at least
one and preferably all of the following components:
-1) between from about 0.5 mM to about 5SmM, preferably about 2mM of a
suitable phosphodiesterase blocker such as IBMX,
ii) between from about 1 micromolar to about 50 micromolar forskoline
(stimulates cAMP formation), preferably about 10 micromolar,
iii) at least one 