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PYRAZOLES FOR THE TREATMENT OF OBESITY AND OTHER CNS
DISORDERS

TECHNICAL FIELD

This invention relates to compounds having pharmacological activity, to
compositions containing these compounds, and to a method of treatment employing the
compounds and compositivns. More particularly, this invention concerns certain pyrazole
derivatives.and their salts and solvates. These compounds alter H; histamine receptor activity.
This invention also relates o pharmaceutical compositions containing these compounds and

to a method of treating disorders in which histamine Hs receptor modulation is beneficial.

BACKGROUND OF THE INVENTION

Histamine 1s a chemical messenger involved in various complex bioiogical
actions. When released. histamine interacts with specific macromolecular receptors on the
cell surface or within a target cell to elicit changes in many different( badily functions.
Various cell types including smooth muscle, blood cells, cells of the immune system,
endocrine and exocrine celis as well as neurons respond to histamine by modulating the
formation of intracellular siynals, inciuding of phosphatidylinositol, or adenylate cyclase.
Evidence that histaminc plavs a role as a neurotransmitter was established by the mid-to-late
1970°s (Schwartz, 1975) /life Sei. 17:503-518. Immunohistochemical studies identificd
histaminergic cell bodies in the tuberomammillary nucleus of the posterior hypothalamus
with widespread projections in the dicencephalon and telencephaloh (Inagaki et al., 1998) J
Comp. Neurol. 273:283-300.

Two histamine receptors (H; and H;) were répo‘rted to mediate the
biochemical actions of histamine on neurons. More recently, studies have demonstrated the
existence of a third subtype ol histamine receptor, the histamine Hj receptor (Schwartz et al.,
1986) TIPS 8: 24-28. Varivus studies have now demonstrated that histamine Hj receptors are
found on the histaminergic nerve terminals in the brains of several species, including man
(Arrang et al., 1983) Narure 302: 832-837. The Hj receptor found on the histaminergic nerve
terminal was defincd as an autoreceptor and could intimately control the amount of histamine

released from the neurons. Histamine, the natural compound, was capable of stimulating this
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autoreceptor but testing of known H; and H, receptor agonists and antagonists suggesied that
the H; receptor has a distinct pharmacological profile. Further, Hj- receptors have been
" identified on cholinergic, serotonergic, glutamatergic and monoamine nerve lerminals in the
peripheral nervous system (PNS) and central nervous system including the cerchruf cortex
and cerebral vessels. These observations suggest that Hs receptors are uniquely located to
modulate histamine as well as other ncurotransmitter relcase, and compounds that bind: Ha
receptors could be irnportant mediators of ncuronal activity.

As stated, CNS histaminergic cell bodies are found in the magnoceHutic nuclei
of the hypothalamic mammillary region and these neurons project diffusely to large areas-of -
the forebrain. The presence of histaminergic cell bodies in the tuberomammillury nucleus of
the posterior hypothalamus, a brain area involved in the maintenance of wakefulness, and
their projections to the cerebral cortex suggest a role in modulating the arousul state wr sleep-
wake cycle. The histaminergic projection to many limbic structures such as the hippocampal

formation and the amygdaloid complex supgest roles in functions such as autonomic

The concept that histamine is important for the state of arousal. as <1 sgested
by the location of histaminergic pathways, is supported by other types of evidenc:  f.esions
of the posterior hypothalamus are well known to produce sleep. Neurochemioal and
electrophysiological studies have also indicated that the activity of histamincrgic ncirons is
maximal during periods of wakefulness and is suppressed by barbiturates and other i pnotics.
Intraventricular histamine induces the appearances of an arousal EEG pattern in rubhits and
increased spontaneous locomotor activity, grooming and exploratory behavior in botic saline
and pentobarbital-treated rats.

In contrast, a highly selective inhibitor of histidine decarboxvlase, :he sole
enzyme responsible for histamine syrithesis, has been shown to impair waking i tat~. These
data support the hypothesis that histamine may function in modulating behavioal arousal.
The role of the Hj receptor in sleep-waking parameters has been demonstrated (Lir et al,,
1990) Brain Res. 592: 325-330. Oral administration of RAMHA, a Il; agomist. vaused a
significant increase in deep slow wave sleep in the cat. Conversely, thioperamide, a Hs
antagonist/inverse agonist, enhanced wakefulness in a dose-dependent  tashion.
Thioperamide has also been shown to increasc wakcfulness and decreasc slow-wave and
REM sleep in rats. These findings are consistent with in vivo studies demonsirating that

thiopcramide caused an increase in synthesis and release of histamine. Together, these data
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demonstrate that selective H; antzlgonists or inverse agonists may be useful in the treatment
of arousal states and slecp disorders. .-

Serotonin, histamine, and acetylcholine have all been demonstrated to be
diminished in the Alzhecimer’s (A2) brain. The histaminc H; receptor has been demonstrated
to regulate the release of each ol these neurotransmitters. An Hj receptor antagonist or
mverse agonist would therefore be expected to increase the release of these neurotransmitters
in the brain. Since histamine has been demonstrated to be important in arousal and vigilance,
H; receptor antagonists or invcrse agonists might enhance arousal and vigilance via
increasing levels of neurotransmitter release and thereby improve cognition. Thus, the use of
compounds that bind the use ot H; receptor in AD, attention deficit disorders (ADD), age-
related memory dysfunction and other eognitive disorders would be supported.-

FI3 receptor agonists. antagonists or inverse agonists may be useful in treating
several other CNS disorders. [l has been suggested that histamine may be involved in
cerebral circulation, energy metabolism, and hypothalmic hormone secretion. For example,
H; receptor agonists, antagonists or inverse agonists have been demonstrated to affect food
intake and body weight gain in rodents. Recent evidence has indicated the possible use of 3
agonists, antagonists or inverse agonists in the treatment of epilepsy. Work has demonstrated
an inverse correlation between the duration of clonic convulsions and brain histamine levels.
Thioperamide was also shown to significantly and dosé—dependently decrease the durations
of every convu'lsive phase after electrically-induced convulsions and increase the
electroconvulsive threshold. For cxaxnple;s of therapeutical uses of Hj receptor agonists,
mnverse agonists or antagonists. sce US Patent No. 6,316,475 or WO 03050099A1.

In spite of their luw density, Hs receptor binding sites can be detected outside
the brain. Several studies have revealed the presence of Hs heteroreceptors in the
gastrointestinal tract, as well as upon neurons of the respitory tract. Accordingly, an Hs
rceeptor binding compound may be useful in the treatment of diseases and conditions such as
asthma, rhinitis, airway congestion. inflammation, hyper and hypo motility and acid secretion
of the gastrointestinal tract.  Peripheral or ‘central blockage of Hj receptors may also
contribute to changes in blood pressure, heart rate and cardiovascular output and could be
used in the treatment of cardivvascular diseases, and in the treatment of diseases or
conditions such as obesity, migraine, inflammation, motion sickness, pain, ADHD, dementia,
depression, Parkinson’s discase, schizophrenia, epilepsy, narcolepsy, acute myocardial

infarction and asthma.
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Various pyrazole derivatives are disclosed in WO 03/024935: WO 03/()95‘430;
WO 89/03385; WO 93/23036; EP 0178035; and EP 0647629. For example, both WO
037024935 and WO 03/095430 disclose certain substituted pyrazolyl compounds for
treatment of inflammation. WO 00/19994 and WO 98/27061 disclose various cyclic

compounds which may have a spectrum of agonist/antagonist properties.

SUMMARY OF THE INVENTION

The present invention provides. wn its principal aspect, compounds of the

general formulae:

Ri
N
,Rz %)) E 'RZ
n Y
o SN 1 e e . .Lf/\? Ry
35 . 31 - \3 L\(/’
}
N N Re N,N Re N‘N‘7/R5
o/ o/ W
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Ry Rg R4 Rs Ry Rs
1 2 3
where

X is O or NRy;
yis 0,1 or2;
nisOorl

qgis0, 1, or2;

R; and R, are independently selected from the group consisting of (C;-Cs)alkyl and (Cy-

Cs)eycloalkyl:
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or

where X is O, R; and R; taken together with t;he nitrogen to which they are atiached forma 5- - - -

7 member heterocyclic ring system with 0 or:1 additional hetero atoms selected from 0O, S,
and NRg, wherein the resulting ring may optionally be substituted with 1-3 (C-Cs)alkyl or
(C3-Cs)cycloalkyl groups; ‘

R is 0-2 of groups sclected from halogen, (Cl-Cg)alkyl, (C-Cg)alkoxy, (Cs-Cy)cycloalkyl,
(C3-Cr)eycloalkyl-(Ci-Ce)alkyl, heterocycloalkyl containing 1-3 hetero atoms selected from
0O, S, and (C,-Cs)alkyl-O-(C;-Cs)alkyl;

R4 and Ry are independently selected from (Cy-Cg)alkyl, (Ci-Cg)alkoxy, (C;-Cr)cycloalkyl,
(C3-Cr)eycloalkyl-(Ci-Ce)alkyl, heterocycloalkyl containing 1-3 hetero atoms selected from
0, S, N, (Ci-Cs)alkyl-O~(C;-Cs)alkyl, amide, (Ci-Cs)alkyl-aryl, and CFs3;

R is selected from the group consisting of h};drogen, (Ci-Cg)alkyl, aryl, (C-Cs)alkyl-O-(C;-
Cs)alkyl, and (C4-Cs)alkyl-aryl,

or
Rs and R4 and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring or a fused 10 member bi-cyclic ring system, such as

or

or

Rs and R and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring or a fused 10 member bi-cyclfc ring system, such as
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or
Rs-and Ry and the atoms to which they are attached form a fused 5-6 member saturated -

carbocyclic ring to which a 6 member aromatic ring is fused, such as

or
Rs and R¢ and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring to which a 6 member aromatic ring is fused, such as

or
Rs and R4 and the atoms to which they are attached form a fused benzothiophene or fused

benzoturan ring system, such as

s J{] .
A Q " WR3
R4 Rq- S

where X is NR». R; and R, taken together are -(CH>CH; ) to form a two nitrogen containing
ring where y is 0 (piperazine) or y is 1 (homopiperazine), and wherein R, is as defined

previously, and the pharmaceutically acceptable salts thereof.

This invention also provides pharmaceutical compositions comprising
compounds of formulae 1-3, pharmaceutically accepiablc salts, solvates, or formulations
thereof, and pharmaceutically acceptable camers in combination with an effective amount of
at least one compound of formulae 1-3.

['he present invention also provides a method of treating conditions in which
modulation of histamine 15 receptors may be of therapeutic importance such as inflammation,

migraine, motion sickness, pain, Parkinson’s Disease, epilepsy, cardiovascular discasc (i.c.
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hyper or hypotension, acute myocardial infarction), gastrointestinal disorders (acid secretion,
motility) and CNS disorders involving attention or cognitive. disorders (i.e., Alzheimer’s,
Attention Deficit Disorder, age-related memory dysfunction, stroke, etc.), psychiatric
disorders (i.e., depression, schizophrenia, obsessive-compulsive disorders, etc.); sleep
disorders (i.e. narcolepsy, sleep apnea, insomnia, disturbed biological and circadian rhythms,
hyper and hypsomnoelence), and disorders such as obesity, anorcxia/bulimia,
thermoregulation, hormone release) comprising administering an effective amount of a

compound of formulae 1-3 to a patient in need of such treatment.

DETAILED DESCRIPTION OF THE INVENTION

Presently preferred compounds include:

3-Methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5-dihydro-1H-benzo[g]indazole;
3-Methyl-1-{4-[3~(2 R-methylpyrrolidin-1-yl)propoxy]phenyl}-4,5-dihydro-1 H-
benzo[g]indazole: A
3-Methyl-1-[4-(3-morpholin-1-ylpropoxy)phenyl]-4,5-dihydro-1 H-benzo[g]indazole;
1-{4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-5-styryl-3-trifluoromethyl-1 H-pyrazolc;
3-Methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5,5a,6,7,8,9,9a-octahydro-1 H-
benzo[glindazole;

3-Methyl-2-[4-(3-pyrrolidin-1 —y[propoxy)phenyl]-4,5,5a,6,7,8,9,9a—octahydm-2[—[~
benzo{glindazole;

8-Methoxy-3-methyl-1-[4-(3-pyrrolidin- I-ylpropoxy)phenyl}-4,5-dihydro-1'H-
benzo[glindazolc: | ‘
7-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-4,5-dihydro-1 H-
benzo[g]indazole;
6-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-4,5-dihydro-1 /-
benzo[g]indazole;

2-[4-(1-Cyclopentyl-piperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic acid
cyclohexylamide; | '
2-[4-(1-Cyclohexylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic acid
cyclohexylamide; ‘
2-[4-(1-Isopropylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic acid

cyclohexylamide;
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2-[4-(1-Cyclobutylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic acid
cyclohexylamide; . S
{5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-2H-pyrazol-3-yl } methanol;
5-Cyclopentyloxymethyl-3-methyl- 1-[4-(3-pyrrolidin-1-yl-propoxy) phenyl]-1H-pyrazole;
5-Cyclopentyloxymethyl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole;
5-Isopropyloxymethyl-3-methyl- 1 -|4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H-pyrazole;
2-[4-(3-Pyrrolidin-1-ylpro po>‘<y)phcny]]-2H—indazole:;
4-(4-Methoxyphenyl)-3,5-dimethyl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl}-1H-pyrazole;
1-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-1H-indazole:
3,5-Diethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole:
3,5-Diethyl-1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1 H-pyrazole:
3,5-Diethyl-1-[4-(3-morpholin-1-ylpropoxy)phenyl]-1 H-pyrazole;

3,5-Diisopropy!- 1 -[4-(3-pyrrolidin-1-yl-propoxy)-phenyl |-1 #-pyrazole;
3,5~Diisoprgpyl— 1-[4-(3-piperidin- 1-yl-propoxy)-phenyl]- | H-pyrazole;
3-tert-Butyl-5-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]- 1 #-p yrazole;
3-tert-Butyl-5-methyl-1-[4-(3-piperidin-1 —ylpropdxy)-phenyl}— L H-pyrazole;
5-Isobutyl-3-methy!-1-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]- 1 H-pvrazole;
5-Isobutyl-3-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyl]- 1 H-pyrazole;
5-Isobutyl-3-methyl-1-{4-(3-piperidin-1-ylpropoxy)-phenyl]-2 4-pyrazole;
5-Isobutyl-3-methyl- 1 -[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]-2//-pyrazole;
I-Cyclobutyl-4-[4-(3,5-diisopropylpyrazol-1-yhphenoxy]piperidine:
5-tert-Butyl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]- 1 H-pyrazole;
5-tert-Butyl-3-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyl]-1 Fl-pyrazole;
3,5-Dimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole:

3,4,57Trim ethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole;
4-Ethyl-3,5-dimethyl-1-[4-(3-pyrrol idfn-I-ylpropoxy)phchyl]— | H-pyrazole;
4-Butyl-3,5-dimethy!-1-[4-(3-pyrrolidin-1 —ylpropoxy)phenylj— 1 H-pyrazole;
4-Phenyl-3,5-dimethy!-1-[4-(3-p _yrrolidin—l —ylpfc)poxy)phenyl]— | H-pyrazole;
5-Methyl-3-phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole;
5-Methyl-3-phenyl-1-[4-(3-pyrrolid in—l-ylpropoxy)phenyl_} -2H-pyrazole;
3-tert-Butyl-5-phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]- 1 f/-pyrazole;
3-Phenyl-1-{4-(3-pyrrolidin--ylpropoxy)phenyl]-4,5,6,7-tetrah ydro- | H-indazole;
3-Phenyl-1-[{4-(3-pyrrolidin--ylpropoxy)phenyl] -4,5,6,7-tetrahydre-2 H-indazole;
5-Furan-2-yl-3-methyl-1-{4-(3-pyrro lidiﬁ-l —ylprobox y)phenyl}-1H-p yrazole;

ey
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3-Difluoromethyl-5-furan-2-yl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl]- 1 H-pyrazole;
3-Trifluorometh yl-5-furan-2-yl-1-[4-(3-pyrrolidin- 1 -ylpropoxy)phenyl}-1 H-pyrazole;
3-Trifluoromethyl-5-thiophen-2-yl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl]-1 H-pyrazole;
3-Diftuoremethyl-5-phenyl-1-[4-(3-pyrrolidin- | -ylpropoxy)phenyl]-1 H-pyrazole;
5-Phenyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-3-trifluoromethyl-1 A-pyrazolc;
1-£4-[3-(2-(R)-Mcthyl-pyrrolidin-1-yl)-propoxy]-phenyl} - S-phenyl-3-trifluoromethyl-1 H-
pyrazole;

Dimethyl-(1-{3-[4-(5-phenyl-3-trifluoromethyl-pyrazol- 1 -yl)-phenoxy]-propyl}-pyrrolidin-3-
y¥l)-amine;

4-{3-[4-(5-Phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenoxyl-propyl} -morpholine;
1-{3-[4-(5-Phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenox y]-propyl } -piperiding;
3-Methyl-1-[4-(3-pyrrolidin- 1 -yl-propoxy)-phenyl]}-4,5,6,7-tetrahydro- 1 H-indazole;
3-Methyl-2-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-4,5,6,7-tetrahydro-2H-indazole;
3-Methyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl}-1,4,5,6-tetrahydro-cyclopentapyrazole;
3-Methyl-2-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-2,4,5,6-tetrahydro-cyclopentapyrazole;
3-Methyl-1-[4-(3-p1 pcridin-l -yl-propoxy)-phenyl]-1 ,4,5,6-tetrahydro—cyclopentapyfazole;
3-Methyl-2-[4-(3-piperidin-1-yl-propoxy)-phenyl]-2,4,5,6-tetrahydro-cyclopentapyrazolc;
3,5-Diisopropyl-1-|2-methyl-4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole;
3,5-Diisopropy!- 1 -[2-methyl-4-(3-piperidin-1-ylpropoxy)phenyl}-1 H-pyrazole;
5-Benzofuran-2-yl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-3-trifluoromethyl-1 H-pyrazole;
3-Methyl-1-[4-(3-pyrrolidin-1 -yl—pl;opoxy)-phen yi}-1H-benzo[4,5]thieno{3,2-c]pyrazole;
3-Methyl-1-{ 4~D~ (2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-1H-benzo[4,5]thieno{3,2-
clpyrazole;
3-[4-(3-Pyrrolidin-1-yl-propoxy)-phenyl]-1-trifluoromethyl-3H-8-oxa-2,3-diaza-
cyclopenta[a]indene; .
3-{4-[3-(2-Methyl-pyrrolidin-1-yl)-propoxy]-phenyl} -1-trifluoromethyl-3H-8-oxa-2,3~diaza-
cyclopentafa}indene; o

Dimethy‘l—(l -{3-[4-(1-trifluoromethyl-8-oxa-2,3-diaza-cyclopenta[a}inden-3-yl)-phenoxy}-
- propyl}-pyrrolidin-3-yl)-amine;

1-[4-trans-(3,5-Diiso propyl—pyrazolj 1-yD-cyclohexyl]-4-isopropyl-piperazine;
1-[4-cis-(3,5-Diiso propyl-pyrazol-l —yl)‘-cyclohexyl]—4-isopropy1—piperézine;
3,5-Diisopropyl- 1 -[trans-4-(3-pyrrolidin-1-yl-propoxy)-cyclobexyl]-1 H-pyrazole;
3,5-Diisopropyl-1-{cis-4-(3-pyrrolidin- 1 -yl-propoxy)-cyclohexyl]-1 H-pyrazole;
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5-Methyl-2-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl}-2H-pyrazole-3-carboxylic acid
cyclohexylamide - - . - -
S-MethyIQ—{4;[3-(2R—methyipyrrolidin-] -yhpropoxy]phenyl}-2 H-pyrazole-3-carboxylic
acid cyclohexylamide;

5-Methyl-2-[4-(3-piperidin- 1 -ylpropoxy)phenyl]-2f{-pyrazole-3-carboxylic acid
cyclohexylamide;

5-Methyl-2-[4-(3-morpholin-4-ylpropoxy)phenyl]-2 H-pyrazole-3-carboxylic acid
cyclohexylamide;
5-Methyl-2-{4-[2-(1-methylpyrrolidin-2-yl)ethoxy]phenyl} -2 H-pyrazole-3-carboxylic acid
cyclohexylamide;

{5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxyphenyl}-2 H-pyrazol-3-yl} pyrrolidin-1-
ylmethanone;

5-Methyl-2-[4~(3-pyrrolidin- T-ylpropoxy)phenyl]-2//-pyrazole-3-carboxylic acid
cyclohexylmethylamide;

5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-2 H-pyrazole-3-carboxylic acid:
cyclobutylamide;

5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-2 H-pyrazole-3-carboxylic acid
phenylamide;

5-Methyl-2-[4-(octahydroquinolizin- [ -ylmethoxy)phenyl]-2 H-pyrazole-3-carboxylic acid
cyclohexylamide; and |

5—Methyl—1-[4—(3—pyrrolidin—I -ylpropoxy)phenyl]-1 H-pyrazole-3-carboxylic acid

cyclohexylamide.

Certain compounds of thc invention may exist in different isomeric (e.g.
enantiomers and distereoisomers) forms. The invention contemplates all such is‘omers both
in pure form and in a mixture, including racemic mixtures. Enol and tautomeric forms are
also included.

The compounds of the invention can exist in unsolvated as well as solvated
forms, including hydrated forms, e.g., hemi-hydrate. In general, the solvated forms, with
pharmaceutically acceptable solvents such as water, ethanol, and the like are equivalent to the
unsolvated forms for the purposes of the invention.

Certain compounds of the invenﬁon also form pharmaceutically acceptable
salts, e.g., acid addition salts. For example, the nitrogen atoms may form salts with acids.

Examples of suitable acids for salt formation are hydrochloric, sulfuric, phosphoric, acetic,
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citric, oxalic, malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic
and other mineral carboxvlic acids well known to those in the art.- The salts are prepared by
contacting the free base form with a sufficient amount of the desired acid to produce a salt in
the conventional manner. The free base forms may be regenerated by treating the salt with a
suitable dilute aqucous base solution such as dilute aqueous hydroxide, potassium carbonate,
" ammonia, and sodium bicarbonate. The free base forms differ from their respective salt
forms somewhat in certain physical properties, such as solubility in polar solvents, but the
acid salts are equivalent to their respective free base forms for purposes of the invention.
(See, for example S. M. Berge, et al., “Pharmaceutical Salts,” J. Pharm. Sci., 66: 1-19 (1977)
which is incorporated herein by reference.

ﬂ As throughout this specification and appended claims, the following terms
have the meanings ascribed to them:

The term “alkyl” as used herein rcfers to straight or branched chain radicals
derived from saturated hydrocarbons by the removal of one hydrogen atom. Representative
examples of alkyl groups inc;lude methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, tert-butyl, and the like.

The term “cycloatkyl” as used herein refers to an aliphatic ring system having
3 to 10 carbon atoms and 1 to 3 rings, including, but not limited to cyclopropyl, cyclopentyl,
cyclohexyl, norbornyl, and adarﬂantly among others. Cycloalkyl groups can be unsubstituted
or substituted with one, two or three substituents independently selected from lower alkyl,
haloalkyl, alkoxy, thioalkoxy, amino, alkylamino, diatkylamino, hydroxyl, halo, mercapto,
nitro, carboxaldehyde, carboxy, alkoxycarbonyl and carboximide.

“Cycloalky!” includes cis or trans forms. Furthermore, the substituents may
either be in endo or exo positions in the bridged bicyclic systems.

The term “halo” or “halogen™ as used herein refers to L, Br,Cl or F.

The term “heteroatom” as used herein refers to at least one N; O or S atom.

The term “heterocycloalkyl” as used herein, alone or in combination, refers to
a non-aromatic 3- to 10- membered ring containing at least one endocyclic N, O, or S atom.
The heterocycle may be optionally aryl-fused. The heterocycle may also optionally be
substituted with at least one substituent which is independently selected from the group
consisting of hydrogen, halogen, hydroxyl, amino, nitro, triﬂouﬁomethyl, trifluoromethoxy,
atkyl, aralkyl, alkenyl, alkynyl, aryl, cyano, carboxy, carboalkoxy, carboxyalkyl, oxo,

arylsulfony! and aralkylaminocarbonyl among others.
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As uéed herein, the term “composition™ is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from a combihation of the specified ingredients in the specified
amounts.

The compounds of the present invention can be used in the form of
pharmaceutically acceptable salts derived [(rom inorganic or organic acids. The phrase
"pharmaceutically acceptable salt” means those salts which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of humans and lower animals
without undue toxicity, irritation, allergic response and the like and are commensurate with a
reasonable benefit/risk ratio. Pharmaceutically acceptable salts are well-known in the art. For
example, S. M. Berge et al. describe pharmaceutically acceptable salts in detail in J.

Pharmaccutical Sciefxces,]»977, 66: I et seq. The salts can be prepared in sifie during the final

isolation and puriﬁcﬁti.on of the compounds of the invention or scparately by reacting a free
base function with a‘;suitable organic acid. Representative acid addition salts include, but are
riot limited to acet’é,te, adipate, alginate, citrate, aspartate, benzoate, benzenesulfonate,
bisulfate, butyrate, camphorate, camphorsulfonate.  digluconate, glycerophosphate,
hemisulfate, heptanoate, hexanoate, fumarate. hydrochloride. hydrobromide, hydroiodide, 2-
hydroxyethaﬁsulfonaﬁe, (isothionate), lactate. muleate, methanesulfonate, nicotinate, 2-
naphthalenesulfonaté; oxalate, palmitoate, pectinate. persulfate, 3-phenylpropionate, picrate,
pivalate, propionate, succinate, tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-
tquenésulfonate an&‘_ undecanoate. Also, the basic mirogen-containing groups can be
quaternized with such agents as lower alkyl halides such as methyl, ethyl, propyl, and butyl
chlorides, bromides and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl and diamyt
sulfates; long chain halides such as decyl, lauryl. myristyl and stearyl chlorides, bromides and
1iodides; arylalkyl halides like benzyl and phenethyl bromides and others. Water or oil-soluble
or dispersible produéts di'e thereby obtained. Examples of acids which can be employed to
form pharmaceutica:ily acceptable acid addition salts include such inorganic acids as
hydrochlonc acid, h&drobromic acid, sulphuric acid and phosphoric acid and such organic
acids as oxalic acid, maleic acid, succinic acid and citric acid

Basic‘:addition salts can be prepared in yiru during the final isolation and
purification of Gombaunds of this mvention by reacting a carboxylic acid-containing moiety
with a suitable base "such as the hydroxide, carbonate or bicarbonate of a pharmaceutically
acceptable metal cation or with ammonia or an organic primary, secondary or tertiary amine.

Pharmaceutically acceptable salts include, but are not limited to. cations based on alkali
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metals or alkaline carth metals such as lithium, sodium, potassium, calcium, magnesium and
aluminum salts and the like énd-nontoxic quaternary ammonia and amine cations including
ammonium, letramethylammonium, tetracthylammontum, methylammonium,
dimethylammonium, trimethylammonium, triethylammonium, diethylammonium, and
ethylammonium among others. Other representative organic amines useful for the formation
of base addition salts include ethylenediamine, ethanolamine, diethanolamine, piperidine,
piperézine and the like.

Dosage forms for topical administration of a compound of this invention
include powders, sprays, ointments and inhalants. The active compound is mixed under
sterile conditions with a pharmaceutically acceptable carrier and any needed preservatives,
buffers or propellants which can be required. Opthalmic formulations, eye ointments, -
powders and solutions are also contemplated as being within the scope of this invention.

Actual dosage levels of active ingredients in the pharmaceutical compositions
of this invention can be varied so as to-obtain an amount of the active compound(s) which is
etfective to achieve the desired therapeutic response for a particular patient, compositions and
mode of administration. The selected dosage level will depend upon the activity of the
particular compound, the route of administration, the severity of the condition being treated
and the condition and prior medical history of the patient being treated. However, it is within
the skill of the art to start doses of the compound at levels lower than required to achieve the
desired therapeutic effect and to gradually increase the dosage until the desired effect is
achieved.

When used in the above or other treatments, a therapeutically effective amount
of one of the compounds of the present invention can be employed in pure form or, where
such forms exist, in pharmaceutically acceptable salt, ester or prodrug form. Alternatively,
the compound can be administered as a pharmaceutical composition containing the
compound of interest in combination with one or more pharmaceutically acceptable
excipients. The phrase "therapeutically effective amount” of the compound' of the invention
means a sufficient amount of the compound to treat disorders, at a reasonable benefit/risk
ratio applicable to any medical treatment. It will be understood, however, that the total daily
usage of the compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific therapeutically
effective dose level for any particular patient will depend upon a variety of factors including
the disorder being treated and the severity of the disorder; activity of the specific compound

employed; the specific composition employed; the age, body weight, general health, sex and
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diet ot the patient: the time of administration, routc of administration, and rate of excretion of

the specific compound employed; the duration of the treatment; drugs used in combinationor

coincidental with the speciﬁc compound employed; and like factors well known in the

medical arts. For example, it is well within the skill of the art to start doses of the compound
at levels lower thun required to achieve the desired therapeutic effect and to gradually
increase the dosage until the desired effect is achieved.

[ hese compounds have been tested in vitro and in vivo and have been shown
to be potent and sclective inhibitors of Hs receptor activation. The total daily dose of the
compounds of this invention administered to a human or lower animal may range from about
0.0001 to about {000 mg/kg/day. For purposes of oral administration, more preferable doses
can be in the range ol from about 0.001 to about 5 my/ky/day. If desired, the effective daily
dose can be divided into multiple doses for purposes of administration; consequently, single
dose compusitivns may contain such amounts or submultiples thereof to make up the daily
dose.

I'he present invention also provides pharmaceutical compositions that
comprise compounds of the present invention formulated Logether with one or more non-toxic
pharmuaceutically acceptable carriers. The pharmaceutical compositions can be specially
formulated for oral administration in solid or liquid form. toar parenteral injection or for rectal
administration

The pharmaceutical compositions of this invention can be administered to
humans and other mammals orally, rectally, parenterally , intracisternally, intfavaginally,
intraperitoncaliv, topically (as by powders, ointments or drops), bucally or as an oral or nasal
spray. The terin "purenterally,” as used herein, reters to modes of administration which
include intravenous. intramuscular, intraperitoneal, intrasternal, subcutaneous and
intraarticular injection and infusion.

[n another aspect, the present invention provides a pharmaceutical
composition comprising a component of the present invention and a physiologically tolerable
diluent. The present invention includes one or more compounds as described above
formulated into compositions together with one or more non-toxic physiologically tolerable
or acceptable diluents, carriers, adjuvants or vehicles that are collectively referred to herein as
diluents, for parenteral injection, for intranasal delivery. for oral administration in solid or
liquid form. for rectal or topical adfninistration, among others.

The compositions can also be delivered through a catheter for local delivery at

a target site. via an intracoronary stent (a tubular device composed of a finc wirc mesh), or
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1 o biodegradable polymer. The compounds may also be complexed to ligands, such as
astibodies, for targeted delivery. -

Compositions suitable for parenteral injection may comprise physiologically
;i.;c«ptable, sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions
arvt sterile powders for reconstitution into sterile injectable solutions or dispersions.’
t*.a:uples of suitable aqueous and nonaqueous carriers, diluents, solvents or vehiclés include
whisr, ethanol, polyols (propyleneglycol, polyethyleneglycol, glycerol, and the like),
veeciable oils (such as olive oil), injectable organic esters such as ethyl oleate, and suitable
resires thereof.

These compositions can also contain adjuvants such as preserving, wetting,
et lsifying, and dispensing agents. Prevention of the action of microorganisms can be
«r-wed by various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
olienol, sorbic acid, and the like. It may also be desirable to include isotonic agents, for
oxanple sugars, sodium chloride and the like. Prolonged absorption of the injectable
rhormaceutical form can be brought about By the use of agents delaying absorption, fbr
o.aneple, aluminum monostearate and gelatin.

Suspenstons, in addition to the active compounds, may contain suspending
avoris, as for example, ethoxylated isostearyl élcohols, polyoxyethylene sorbitol and sorbitan
osters, microcrystalline cellulose, aluminum metahydroxide, bentonite. agar-agar and
ie2canth, or mixtures of these substances, and the like. '

In some cases, in order to prolong the effect of the drug. it is desirable to slow
itrw .bsorption of the drug from subcutaneous or intramuscular injection. This can be
.o aplished by the use of a liquid suspension of crystalline or amorphous material with
rior water solubility. The rate of absorption of the drug then depends upon its rate of
di-~lution which, in turn, may depend upon crystal size and cryétallinc form. Alternatively,
delised absorption of a parenterally administered drug form is accomplished by dissolving or
~u-rending the drug in an oil vehicle.

Injectable depot forms are made by forrﬁing microencapsule matrices of the
iIruys in biodegradable polymers such as poIyléctide-polyglycolide. Depending upon the ratio
ot Jrug to polymer and the nature of the particﬁlar polymer employed, the rate of drug release
2an be controlled. Examples of other biodegradable polymers include poly(orthoesters) and
ovi v anhydrides). Depot injectable formulations are also prepared by entrapping the drug in

i1z -omes or microemulsions which are compatible with body tissues.
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] The injectable formulations can be sterilized, for example, by filtration
through a bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile
solid compositioris which cun be dissolved or dispersed in sterile water or other sterile
injectable medium just prior to use.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders and granules. In such solid dosage forms, the active compound may be mixed with
at least one nert, pharmnuceutically acceptable excipient or carrier, such as sodium citrate or
dicalcium phosphate und’or &) fillers or extenders such as starches, lactose, sucrose, glucose,
mannitol and silicic acid: b) binders such as carboxymethylcellulose, alginates, pelatin,
polyvinylpyrrolidone. sucrose and acacia; ¢) humectants such as glycerol; d) disintegrating
agents such as agar-agar. calcium carbonate, potato or tapioca starch, alginic acid, certain
silicates and sodium carbonate; €) solution retarding agents such as paraffin; (f) absorption
accelerators such as quaternary ammonium compounds; g) wetting agents such as cetyl
alcohol and glycerol munosicarate; h) absorbents such as kaolin and ben‘tonite clay and 1)
lubricants such as talc. calcium stearate, magnesium stearate. solid polyethylene glycols,
sodium lauryl sulfate und wmixtures thereof. In the case of capsules, tablets and pills, the
dosage form may alse comprise buffering agents.

Solid cumpositioné of a similar type may also be employed as fillers in soft
and hard-filled gelutin cap-sules using such excipients as lactose or milk sugar as well as high
molecular weight potvcthvilene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills and granules can be
prepared with coatings and =hells such as enteric coatings and other coatings well-known in
the phérmaceuticai formulating art. They may opticnally contain opacifying agents and may
also be of a composition such that they release the active ingredient(s) only, or preferentially,
in a certain part of the inicstinal tract, optionally, in a delayed manner. Examples of
embedding compositions which can be used include polymeric substances and waxes.

The active compounds can also be in micro-encapsulated form, if appropriate,
with one or more of the ubovc-mentioned excipients. . '

Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups and elixirs, In addition to the active
compounds, the liquid desage forms may contain inert diluents commonly used in the art
such as, for examplc. water or other solvents, solubilizing agents and emulsifiers such as
ethyl alcohol, isopropyl ulcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzy!

benzoate, propylene glveol. 1,3-butylene glycol, dimethyl formamide, oils (in particular,
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cottonseed, groundnut, corn, germ, 6live, castor and sesame oils), glycerol, tetrahydrofurfuryl
alcohol, polyethylene glycols and fatty acid esters of sorbitan and mixtures thereot.

Besides inert diluents, the oral compositions may also include adjuvants such
as wetting agents, emulsifying and suspending agents, sweetening, flavoring and perfuming
agents.

Compositions for rectal or vaginal administration are preferably supposttories
which can be prepared by mixing the compounds of this invention witﬁ suitable non-ircitating
excipients or carriers such as cocoa butter, polyethylene glycol or a suppository wax which
are solid at room temperature but liquid at body temperature and therefore melt in the rectum
or vaginal cavity and release the active compound. .

Compounds of the present invention can also be administered in the form of
liposomes. As is known in the art, lipvsomes are generally derived from phospheolipids or
other lipid substances. Liposomes are formed by mono- or multi-lamellar hydrated hquid
crystals which are dispersed in an aqueous medium. Any non-toxic, physiologically
acceptable and metabolizable lipid capable of forming liposomes can be used. The present
compositions in liposome form can contain, in addition to a compound of the present
invention, stabilizers, preservatives, excipients and the like. The preferred lipids are natural
and synthetic phospholipids and phosphatidy! cholines (lectthins) used separately or together.

Methods to form liposomes are known in the art. See, for example, Prescott,
Ed., Methods in Cell Biology.Volume XIV, Academic Press, New York, N.Y. (1976). p. 33

et seq.

The term "pharmaceutically acceplable prodrugs™ as used herein represents
those prodrugs of the compounds of the present invention which are, within the scope of
sound medical judgment, suitable for use in contact with the tissues of humans and lower
animals without undue toxicity, irritation, allergic response, and the like, commensurate with
a reasonable benefit/risk ratio, and effective for their intencled use, as well as the zwitterionic
forms, where possible, of the compounds of the invention. Prodrugs of the present invention
may be rapidly transformed in vivo to the parent compound of the above formula, for .
example, by hydrolysis in blood. A thorough discuséioh is provided in T. Higuchi and V.

Stella, Pro-drugs as Novel Delivery Systems,V. 14 of the A.C.S. Symposium Series. and in

Edward B. Roche, ed., Bioreversible Carriers in Drug Design, American Pharmaceutical -

Association and Pergamon Press (1987), hereby incorporated by reference.



WO 2007/094962 PCT/US2007/002547
18

. Compounds of the present invention that are formed by in vivo conversion of a
different compound that was administered to a mammal are intended to be included within
the scope of the present‘ invention.

Compounds of the present invention may exist as stercoisomers wherein
asymmetric or chiral centers are present. These stereoisomers are "R" or "S" depending on
the configuration of substituents around the chiral carbon atom. The present invention
contemplates various stercoisomers and mixtures thereof. Stereoisomers include enantiomers
and diastereomers, and mixtures ol cnantiomers or diastereomers. Individual stereocisomers of
compounds of "the present invention may be prepared synthetically from commercially '
available starting materials which contain asymmetric or chiral centers or by preparatién of
racemic mixtures followed by resolution well-known to those of ordinary skill in the art.
These methods of resolution are exemplified by (1) attachment of a mixture of enantiomers to
a chiral auxiliary, separation ot the resulting mixture of diastereomers by recrystallization or
chromatography and liberation of the optically pure product from the auxiliary or (2) direct
separation of the mixture of optical enantiomers on chiral chromatographic columns. ‘

The compounds of the invention can exist in unsolvated as well as solvated
forms, including hydrated forms. such as hemi-hydrates. In general, the solvated forms, with |
pharmaceutically acceptable solvents such as water and ethanol among others are equivalent
to the unsolvated forms for the purposes of the invention.

The invention may be illustrated by the following representative schemes and

examples.
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Example 1
3-Methyl-1 -[4-(3-pyrrolidin-l-ylpropoxy)phenyl]—4,S-dihydro—lH—benzo [glindazole

N

N\ .O

1-(4-Methoxy-phenyl)-3-methyl-4,5-dihydro-1H-benzo[g]indazole. To a solution ot 2
acetyl-1-tetralone (329 mg, 1.75 mmol) in ethanol (12 mL) was added 4-methoxyphenyl
hydrazine hydrochloride. The stirred suspension was heated to 80° C overnight. The reaction
was cooled to rcom temperature and diluted with water (100 mL) and extracted with EtOAC
(2x 50 mL). The combined organic lavers were washed with water, 10% NaOH, 10% HCIL.
brine and dried over Na;SO4. The solvent was removed under reduced pressure and the
residue purified on silica gel using a 5% EtOAc to 25% EtOAc in hexane gradient (yteld 396

mg). LC-MS (CoH ;N0 calculated 290) m/z 291 (M+H).

4-(3-Methyl-4,5-dikkydrobenzo[glindazol-1-yD)phenol. 1-(4-Methoxyphenyl)-3-methyl-4.5-
dihydro-1 H-benzo[glindazole (200 mg, 0.69 mmol) was dissolved in dichloromethane (2 mT{ )
under Ny -and cooled to —40° C. Boron tribromide (2.07 mL, 1 M in dichloromethane, 2.07
mmol) was added dropwise and the solution was stirred for 4 hours, warming © room
temperature. The reaction mixture was carefully diluted with saturated NaHCO; solution
The mixture was extracted with dichloromethane. and the extracts were dried over MgSQO,
and concentrated. SiO, chromatography with 20-80% ethyl acetate/hexanes gave 144 my of
the desired product (76% yield). LC-MS (C3H ,N:O calculated 276) m/z 277 (M-+H).

3-Methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5-dihydro-1 H-benzo{g]indazole.  4-
(3—Methyl-4,5—dihydrobenzo[g]indazol-l—yl)phénol (48 mg, 0.174 mmol_) was dissolved
N, N-dimethylformamide (1 mL), and 1-(3-chloropropyl)pyrrolidine (31 mg, 0.21 mmol),
sodium hydride (8 mg, 60% dispersion in mineral oil, 0.21 mmol) and sodium iodide (32 my,
0.21 mmol) weré added. The reaction was heated at 70° C for 1.5 hours, then cooled to room

temperature. Saturated sodium bicarbonate solution was added, and the mixture was extracted
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with ethyl acetate. The extracts were dried over MgSOs and concentrate&. Si0;
chromatography with ethyl acetate. then 2% triethylamine/10% methanol/ethyl acetate gave
27.4 mg of the desired product (40% yield). LC-MS (Cy5H2oN3O calculated 387) m/z 388
(M+H); '"H NMR (300 MHz, CDCl5) § 7.39 - 7.34 (m, 2H), 7.27 (d, /= 7.5 Hz, 1H), 7.12 (¢,
J=7.5Hz, 1H), 7.01 — 6.93 (m, 3H), 6.81 (d, J=7.8 Hz, 1H), 4.09 (t, J = 6.3 Hz, 2H), 2.98
(t, J = 6.9 Hz, 2H), 2.74 — 2.60 (m, 8 H), 2.30 (s, 3H), 2.14 = 2.04 (m, 2H), 1.86 — 1.82 (m,
4H).

Example 2
3-Methyl-1-{4-[3-(2R-methylpyrrolidin-1-yl)propoxy}phenyl}-4,5- d[hydro-lH-

benzo|glindazole

3-Methyl-1-{4-[3- (2R-mcthylpyrr0hdm vlipropoxy]jphenyl}-4,5-dihydro-1H-
benzo[glindazole was synthesized by a method analogous to that used for Example 1. LC-
MS (C36H3 N3O calculated 401) m/z 402 (M+H).

Example 3
3-Methyl-1-[4-(3-morpholin- l—ylpropo\y)phenyl} -4,5-dihydro- -1H-benzofg ]mdazole

Q

3-Methyl-1-[4-(3-morpholin-1-ylpropoxy)phenyl}-4,5-dihydro-1 H-benzo[g]indazole was

synthesized by a method analogous to that used for Example 1. LC-MS (C35H208N30,
calculated 403) m/z 404 (M+H); '"H NMR (300 MHz, CDCls) § 7.40 (m, 2H), 7. 27 (d J=6.9
Hz, 1H), 7.12 (dt, J = 7.5 Hz, 1.2 Hz, 1}), 7.01.— 6:93 (m, 3H), 6.81 (d, J = 69H2' 1H), 4.09
(t,.J= 6.3 Hz, 2H), 3.85 —3.77 (m, 4H), 2.98 (t, J= 6.9 Hz, 2H), 2.74 — 2.60 (m, 8H),230(s
3H),2.13 - 2.04 (m, 2H).
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Example 4
1-{4-(3-Pyrrolidin-1-ylpropoxy)phenyl|-5-styry1-3-trif] voromethyl-1H-pyrazole

F3C

1,1,1-Trifluoro-6-phenylthex-5-ene-2,4-dione. Sodium hyvdride ¢ 347 mg, 60% dispersion in
mineral oil, 13.68 mmol) was added to ethy! trifluorocacetate (1 63 L, 13.68 mmol). (Note:
Carefulﬁess is required. The reaction caught fire upon wddine sodium hydride to ethyl
trifluoroacetate.)  Trans-4-Phenyl-3-buten-2-one (1 g. 6.8 rmol) was addéd, and the
reaction ‘;vas stirred for 3 hours at 40° C. The reaction was vooled to room temperature and
quenched with water, then diluted with | N EICL The tnaruie was extracted with ethyl
acetate, dried over MgSOQy, and concentrated. The reaction wis nssumed to be quantitative.

LC-MS (C1;HoF30; calculated 242) m/z 243 (M+H).

1-(4-Methoxyphenyl)-5-styryl-3-trifluoromethyl-1//-py rucole. 1,1,1-Trifluoro-6-
pheﬁylhex—S—ene-2,4-diohe (2.28 mmol) and 4-methoxypheny thy drazine hydrochloride (435
mg, 2.5 mmol) were heated in ethanol (7 L) at 70 C vvernight. The solution was diluted
with water and extracted with ethyl acetate. The ethyl acetate extracts were washed with 1 N
HCI, saturated sodium bicarbonate solution, and brine. then dried. over MgSO4 and
concentrated. SiO; chromatography with 5-20% cthyl accratc’hexanes gave 0.14 g of the
desired product, along with many mixed fractions. Only :he clean fractions were carried on.

LC-MS (CoH;5F3N20 calculated 344) m/z 345 (M+H )2 1 NMR (300 MHZ, CDCl3) § 7.43 —
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7.30 (m, 7H), 7.12 (d, J = 16.2 Hz, IH), 7.05 — 7.00 (m, 2H), 6.88 (s, 1H), 6.78 (d, J = 16.2
Hz, 1H), 3.89 (s, 3H).

4-(5-Styryl-3-trifluoromethylpyrazol-1-yDphenol. 1-(4-Methoxyphenyl)-5-styryl-3-
trifluoromethyl-1 H-pyrazole (0.14 g, 0.4 mmol) was dissolved in dichloromethane (1.2 mL)
and cooled to —40" C. Boron tribromide (1.2 mL, 1 M in dichloromethane, 1.2 mmol) was
added, and the reaction was stirred overnight. warming up to room temperature. Saturated
sodium bicarbonate solution was added, and the mixture was extracted with ethyl acetate.
The extracts were dricd over MgSO4 and concentrated. The reaction was assumed to be

quantitative. [C-MS (CgH3F3N,0 calculated 330) m/z 331 (M+H).

1-}4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-5-styryl-3-trifluocromethyl-1 /-pyrazole. 4-(5-
Styryl-3-trifluoromethylpyrazol-1-yl)phenol (0.2 mmol) was dissolved in  NN-
dimethylformamide (1 mL), and 1-(3-chloropropyl)pyrrolidine (32 mg, 0.22 mmol), sodium
hydride (9 mg. 60% dispersion in mineral oil, 0.22 mmol) and sodium iodide (33 mg, 0.22
mmol) were added. The reaction was heated at 70° C overnight, then cooled to room
temperaturc. Saturated sodium bicarbonate solution was added, and the mixture was extracted
with ethyl acctate. The extracts were dried over MgSO4 and concentrated. Semi-prep LC-
MS purification gave 20.8 mg of the desired product. LC-MS (CasHasl3N30 calculated 441)
m/z 442 (M i1y 'H NMR (300 MHz, CDCly) § 7.42 — 7.30 (m, 7H), 7.12 (d, J = 16.2 Hz,
1H), 7.00 (d, ./ = 8.7 Hz, 2H), 6.88 (s, 1H), 6.77 (d, J= 16.5 Hz, 1H), 4.10 (1, J = 6 Hz, 2H),
2.93 - 2.86 (m. 6[01), 2.21 —2.12 (m, 2H), 1.94 — 1.90 (m, 4H):

OMe OMe
" ¢ ¢
e} o O
H TRRal NN .
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i 3 A H
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‘Example 5 4
3-Methyl-1-[4-(3-pyrrolidin-1 —ylpropoxy)phenyl]-4,5,521,6,7,8,9,9:1—octahydro-_lH—

be_ﬁzo[g]indazole

2-Acetyloctahydronaphthalen-1-one. Boron trifluonde-acetic acid complex (5.2 mL, 37.5
mmol) was eooled to 0°C. trans-1-Decalone (3.82 g, 25 mmol) in acetic anhydride (4.7 mL,
50 mmol) was added, and the reaction was stirred at room temperature for 3.5 hours.
Saturated ammonium chloride solution (95 mL) was added, and the mixture was heated to
80° C for 45 minutes. After cooling tc‘oiroom temperature, the mixture was extracted with
ethyl acetate. The extracts were dried m}er MgSt); and concentrated: Si(); chromatography

with 10-40% ethyl acetate/hexanes gave 0.96 g of the desired product.

2—(4-Methoxyphenyl)—?y—methyl-tl,s,5a,é,7,8,9,9a—0ctahydro—ZH—bcnzo[ glindazole and 1-
(4-Methoxyphenyl)-3-methyl-4,5,5a,6,7,8,9,9a-0 ctahydro-1H-benzo| glindazole. 2-
Acetyloctahydronaphthalen-1-one (0.96 g, 4.95 mmol) was dissolved in absoluic ethanol (10
mL), and 4-methoxyphenylhydrazine hjdrochloride (0.95 g, 5.44 mmol) was added. The
reaction was stirred overnight at 70° C The mixture was diluted with water and extracted
with ethyl acetate. The organic extracts were washed with 1 N FCI. saturated sodium
bicarbonate solution, and brine, theri' dried over MgSO; and concentrated. S10,
chromatography with 5-40% ethyl aceta;te/hexanes gave 0.15 g of 2-(4-methoxyphenyl)-3-
methyl~4,5,5a,6,7,8,9,9a-octahydro—2H—Benzo[g]indazole and 0.66 g of |-(4-methoxyphenyl)-
3—methyl—4,5,5a,6,7,8,9,9a~octahydro—1H’—benzo[g}indazole. Regiochemistry was determined
by x-ray crystal structure of 1—(4~metho§iyphenyl)—3-methyl-4.5,5a,6,7,8,9,9a~octahydro—IH~
benzo[g]indazole. LC-MS (CisH2aN,O c;ilculated 296) m/z 297 (M+H).

4-(3-Methyl-4,5,52a,6,7,8,9,9a-octahydrobenzo [glindazol-1-yl)phenol. 1-(4-
Methoxyphenyl)-3-methyl-4,5,52a,6,7,8,9,9a-octahydro-1 H-benzo| g[indazole (0.44 g, 1.49
mmol) was dissolved in dichloromethane (4 mL) and cooled to —40° C, and boron tribromide

(0.5 mL) was added. The reaction was stirred for 2 hours, then carefully quenched with
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saturated sodium bicarbonate solution. The mixture was eﬁgtracted with dichloromethane.
The organic extracts were washed with. brine, dried over MgSO4~, and concentrated. The
reaction was assumed to be quantitative. LC-MS (C;gszNzo calculated 282) m/z 283
(M+H).

3-Methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5,52,6,7,8,9,9a-octahydro-1 H-
benzo[g]indazole. 4-(3-Methyl-4,5,52,6,7,8,9,9a-octahydrobenzo[glindazol-1-yl)phenol
(1.49 mmol) was dissolved in NN’-dimethylformamide (6 mL), and 1-(3-
chloropropyDpyrrolidine (0.22 g, 1.49 mmotl), sodium hydride (72 mg, 60% dispersion in
mineral oil, 1.79 mmol) and a catalytic amount of sodium iodide were added. The reaction
was heated at 70° C for 3 hours. The solution was diluted with saturated sodium bicarbonate
and extracted with ethyl acetate. The extracts were dried over MgSO, and concentrated.
SiO; chromatography with 2% triethylamine/10% methanol/e’éhyl acetate gave 0.268 g of the
desired product. [.C-MS (CysH3sN3O cale’d 393) m/z 394 (M+H) '"H NMR (300 MHg,
CDCly) § 7.27 (d, J = 8.7 Hz, 2H), 6.91 (d, /=9 Hz, 2H), 405(t J=6.3Hz,2H), 2.64 (t, J=
7.2 Hz, 2H), 2.58 — 2 39 (m, 7H), 2.20 (s, 3H), 2.07 — 2.00 (m 2H), 1.82 ~ 1.10 (m, 14H),
0.91 —0.79 (m, LTf).

Example 6
3-Methyl-2-{4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5 Sa,6 7,8,9 ;2a-octahydro-24-

benzo[glindazole

3-Methyl-2-{4-(3-py rrohdm—l—ylpropoxy)phenyl] -4.5,5a,6,7,8 9 9a-0ctahydro-2H—
benzo[g}mda/olc was synthesized by a method analogous to that used for Example 5. LC-
MS (CasHisN;O calculated 393) m/z 394 (M-+H). “



WO 2007/094962 PCT/US2007/002547
25

O BFsEt,0 /{\fﬁ\ﬂ ~-O~ NHNH; N
AczO NG /

\\' 'L/‘-\\’
[ \U ¢ D o
H2, Pd/IC = /[
N /[/ 7; NaH. Nal, DMF N'N
NC TN L -k o/

Example 7
8-Methoxy-3-methyl-1-[4-{ 3-ps rrolidin-1-ylpropoxy)phenyl}-4,5-dihydro-1H-

benzo[glindazole

2-Acetyl-7-methoxy-3,4-dihydro-2#/-uaphthalen-1-one. Boron trifluoride etherate (0.53
mL) was added dropwise to a strred mixture of 7-methoxytetralone (176 mg, | mmel) in
acetic anhydride (1.8 mL). The reaction was stirred at room‘<temperaturc for 2 hours, then
poured into ice-watcr and stirred for 1 hour. The mixture was extracted with ether, and the
ether extracts were evaporated. The residue was diluted with methanol (12 mL) and saturated
sodium acetate (8 mL) and stirred at retlux tor 4 hours. After cooling to room temperature,
the solution was extracted with dichloromethane. The organic extracts were washed with
brine, dried over MgSOq4. and cuncentrated. SiOp chromatography with 5-20% ethyl
acetate/hexanes gave 72.5 mg of the desired product. LC-MS (C3H 405 calculated 218) m/z
217 (M-H). '

1-(4-Benzyloxyphenyl)-8-methoxy-3-methyl-4,5-dihydro-1H-benzo[glindazole. 2-Acetyl-
7-methoxy-3,4-dihydro-2 //-naphthalen-1-one  (72.5 mg, . 033 'mmol) and =4~
benzyloxyphenythydrazine hy drochloride (90 mg, 0.36 mmol) were heated in ethanol at 70°

C for 2.5 days. The reaction was diluted with water and extracted with ethyl acetate. The
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organic extracts were washed with 1 N HC, saturated sodium bicarboéate solution, and brine,
dried over MgSQ,, and conecentrated. SiOz chromatography . with 5-20% ethyl
acetate/hexanes gave 42 myg of the desired product. LC-MS (C25H24N202 calculated 396) mlz
397 (M+H).

4-(8-Methoxy-3-methyl-4,5-dihydrobenzo{g}indazol-1-yl)-phenel. . 1-(4-
Benzyloxyphenyl)—S—mcthoxy-B—methyl—4,5\—dihyd'ro-1H~benzo[g]ir;daiole (42 mg, 0.1
mmol) was dissolved in methanol/tetrahydrofuran (2/1, v/v, 1.5 mL) and a catalytic amount
of 10% Pd/C (wet) was added. The flask was purged with nitrogen and hydrogen, then stirred
under 1 atmosphere of hydrogen for 2 hours. The mixture was filtered through Celite and
washed with methanol, and the filtrate was concentrated. The rcaction was assumed to be

quantitative. LC-MS (CoH3sN>O; calculated 306) m/z 307 (M+H).

8-Methoxy-3-methyl-1-[4-(3-pyrrolidin-l-ylpropoxy)phenyl}-4,5- diflydro-lH—
benzol[glindazole.  4-(8-Methoxy-3-methyl-4,5- dlhydrobenzo[g}mdazol 1-yl)-phenol (0.1
mmol) was dissolved in & N-dimethylformamide (1 mL), and -(3- chloropropyl)pyrrohdme
(15 mg, 0.1 mmol), sodium hydride (4 mg, 60% dispersion in mmeral oil, 0.1 mmol) and
sodium iodide (15 mg, 0.1 mmol) were added. The reaction was heatgd at 70° C for 3 hours.
The solution was diluted with saturated sodium bicarbonate and extraéted with ethyl acetate.
The extracts were dried over MgSQy4 and concentrated. SiO; chr;tjmatography with 2%
triethylamine/10% methanol/ethyl acetate gave 8.6 mg of the desﬁ?ed product. LC-MS
(CéstxNzOz calculated 417) m/z 418 (M+H). 'H NMR (300 MHz, Cf)Cl:,)S 7.41 — 7.36 (m,
2H), 7.17 (d, J = 8.7 Hz, LH), 6.99 - 6.94 (m, 2H), 6.67 (dd, J = 8.7 Hz, 2.4 Hz, 1H), 6.40 (d,
J=2.4Hz, 1H), 4.07 (t, J = 6.3 Hz, 2H), 3.52 (s, 3H), 2.91 (m, 2H), 2.72 -2.58 (m, 8H), 2.30
(s,3H), 2.12 - 2.04 (m, 2H), 1.86 — 1.81 (m, 4H). |

Example §
7-Methoxy-3-methyl-1-[{4-(3-pyrrolidin- l—ylpropoxy)phenyl] 4,5 -dihydro-1H-

benzofglindazole
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7-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-4,5-dihydro-1 A-
benzo|[glindazole was synthesized by a method analogous to that used for Example 7. LC-
MS (Ca6H3 N30, cale’d 417) m/z 418 (M+H). 'H NMR (300 MHz, CDCl3) & 7.39 - 7.34 (m,
2H), 6.95 - 6.90 (m, 2H), 6.83 (d, J= 2.7 Hz, 1H), 6.73 (d, /= 8.7 Hz, 1H), 6.53 (dd, ./ = 8.7
Hz, 2.7 Hz, 1H), 4.08 (t, J= 6 Hz, 2H), 3.77 (s, 3H), 3.12 — 3.07 (m, 6H), 2.95 (m, 2H), 2.65
(m, 2H), 2.29 (s, 3H), 2.25 - 2.18& (m, 2H), 2.05 — 1.96 (m, 4H).

Example 9
6-Methoxy-3-methyl-1-[4-(3-pyrrelidin-1-yIpropoxy)phenyl]-4,5-dihydro-1H-

benzo[g]indazele

o—
6-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5-dihydro-1 /-
benzo[g]indazole was synthesized by a method analogous to that used for Example 7. LC-
MS (Ca6H31N30; cale’d 417) m/z 418 (M~+H). ' NMR (300 MHz, CDCl) § 7.37 — 7.32 (m,
2H), 6.98 — 6.91 (m, 3H), 6.75 (d,J = 8.1 Hz, 1H), 6.45 (d, /= 7.8 Hz, 1H), 4.08 (t, / = 6 Hz,
2H), 3.85 (s, 3H), 3.02 —2.80 (m, 8H), 2.65 — 2.60 (m, 2H), 2.30 (s, 3H), 2.19 —2.09 (m, ZH),
1.95 — 1.88 (m, 4H). '
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Example 10
2~[4-(1-Cyclopentyl—piperidin-4-yloxy)phenyl]-S—methyl~21-[—pyrazoie—}-czii’boxylic acid

cyclohexylamide

o~ ]
>

N
H [/NN
2-(4-Methoxyphenyl)-5-methyl-2H-pyrazole-3-carboxylic  acid ethyl ,::';'“ester. 4-

Methoxyphenylhydrazine hydrochloride (6.05 g, 34.8 mmol) and cthyl 2,4-dioxovalerate
(4.45 mL, 31.6 mmol) were stirred overnight at 80° C in cthanol (80 rml.). After the solution
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was allowed to cool to room temperature, it was diluted with water and extfacted with ethyl
acetate. The organic layer was washed with water, | N HCl, and saturated sodium
bicarbonate. Concentration and SiO; chromatography with 20-30% ethyl acetate/hexanes
gave 3.1 g of the title compound along with 2.9 g of 1-(4-methoxyphenyl)-S-methyl-1H-

pyrazole-3-carboxylic acid ethyl ester.

2-(4-Methoxyphenyl)-5-methy}l-2 H-pyrazole-3-carboxylic aecid. To a solution of 2-(4-
methoxyphenyl)-5-methyl-2H-pyrazole-3-carboxylic acid ethyl ester (1.00 g, 3.84 mmol) in
ethano! (20 mL) and water (20 mL) was added a sodium hydroxide solution (50% in water, 1
mL). The solution was stirred at 45° C overnight. After the solution was allowed to codl to
room temperature, 1 N HCI was added until the solution was acidic to pH paper. The solution
was extracted with cthyl acetate (3x). The combined organic !ayers were dried (MgSO4) and
concentrated to give 761 mg of the title compound. which was used in the next reaction

without further puritication. LC-MS (C;H 12N, O; calculated 232) m/z 233 {M+H).

2-(4-M ethoxyphenyl)—S—méthyLZH—pyrazole-3—carbox_ylic acid cyclohexylamide. 2-(4-
Methoxybhe;nyl)~S—methy1-2H—pyrazole—3—carboxyiic acid (752 mg, 3.24 mmol) was
suspended in methylene chloride (25 mL) and DMSO (3 drops) was added. After the reaction
was stirred at room temperature for 1 hour, it was concentrated in vacuo. The residue was
diluted twice with methylene chloride (60 mL) and concentrated to dryness. The residue was
diluted again with methylene c—hloride (45 mL), cyclohexylumine (650 pL, 5.68 mmol) was
added, and the reaction was stirred at room temperature for | hour. The teaction was diluted
turther with methylene chloride, washed with NaOH (10%) and 1 N HCl, then dried over
NaySO4.  Concentration gave 630 mg of the title compound, which was used in the next

reaction without further purification. LC-MS (C3H3N;0; calculated 313) m/z 314 (M-+H).

2-(4-Hydroxyphenyl)-5-methyl-2 H-pyrazole-3-carboxylic aqid cyclohexylamide. To a
solution of 2-(4-methoxyphenyl)-5-methyl-2 H-pyrazole-3-carboxylic acid cyclohexylamide
(630 mg, 2.01 mmol) in methylene chloride (30-mL) at -40° C was added boron tribromide (6
mL, | M in DCM, 6 mmol). After the reaction was stirred at -40° C for 10 minutes and at
room temperature for 2 hours, it was quenched with saturated sodium bicarbonate. Ethyl
acetate was added, and the mixture was stirred for | hour. The layers were separated, and the

aqueous layer was extracted an additional time with cthyl acetate. The combined organic
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layers were washed with water and brine, dried (MgS0s), and concentrated to give 600 mg of
the title compound which was used in the next reaction without further purification. LC-MS

(C}'{HQ;N:;O:)_ calculated 299} m/z 300 U\’I’LH)

4-[4-(5-Cyclohexylcarbamoyl-3-methylpyrazol-1-yl)phenoxy|piperidine-1-carboxylic
acid tert-butyl ester. To a solution of 2~(4-hydroxyphenyl)-5-methyl-2/{-pyrazole-3-
carboxylic acid cyclohexylamide (300 mg, 1.00 mmol) and triphenylphosphine (291 mg, 1.11
mmol) in tetrahydrofuran (5 mL) was addcd |-tert-butoxycarbonyl-4-hydroxypiperidine (221
mg, 1.10 mmol) followed by dropwise addition of diisopropylazodicarboxylate (216 nL, 1.10
mmol). The solution was stirred at room temperature overnight, concentrated and dissolved in
ethyl acetate. The ethyl acetate was washed with water, dried (MgSO.) and concentrated to
give the crude product in quantitative yield. LC-MS (Ca7H3sN4O4 calculated 482) miz 483
(M+H).

5-Methyl-2-{4-(piperidin-4-yloxy)phenyl]-2 H-pyrazole-3-carboxylic acid
cyclohexylamide. To a soI.ution of 4-|4-(5-cyclohexylcarbamoyl-3-methylpyrazol-1-
yDphenoxy]piperidine-1-carboxylic acid rert-butyl ester (482 mg, 1.00 mmol) in methylene
chloride (10 ml.) was added trifluoroacetic acid (2 mL). After the reaction was stirred at
room temperature for 2 hours, it was quenched with saturated sodium bicarbonate and the
aqueous layer was extracted with methylene chloride. The combined organic layers were
dried (MgSOs) and concentraled to give the crude product in quantitative yield. LC-MS
(Ca2H3oN4 O, calculated 382) m/z 383 (M+H).

2-[4-(1-Cyclopentylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic  acid
cyclohexylamide. To a solution of 5-methyl-2-[4-(piperidin-4-yloxy)phenyl]-2H-pyrazole-
3-carboxylic acid cyclohexylamide (60 mg, 0.157 mmol) in methylene chloride (9 mL) was
added cyclopentanone (21 uL, 0.24 mmol) and acetic acid (150 pL). After | hour at room
te‘mperéture, sodium triacetoxyborohydride (51 mg, 0.24 mmol) was added and the reaction
was allowed to stir for an additional 4 hours. The reaction was quenched with 10% NaOH
and extracted with methylene chloride. The methylene chloride solution was dried (MgSQOg)
and concentrated. The residue was purified by semi-prep LC-MS ‘to give 2.4 mg of the
desired product. LC-MS (Ca7H35N4O calculated 450) m/z 451 (M+H), '"H NMR (300 MHz,
CDCl) 8 7.34-7 .31 (m, 2H), 7.01-6.98 (m, 2t1), 6.78 (d, J = 8.4 Hz, 1H), 6.70 (s, 1H), 4.42
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(m, 1H), 3.95-3.93 (m, 1H), 2.87-2.83 (m, 2H), 2.68-2.54 (m, 3H), 2.23 (s, 3H), 2.15-1.14 (m,
22H).

Example 11
2 -[4-(1-Cyclohexylpiperidin-4-yloxy)phenyl}-5-methyl-2 H-pyrazole-3-carboxylic acid

cyclohexylamide

2—[4 (1-Cyclohexylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-curboxylic acid
cyclohexylarmde was synthesized by a method analogous to that used for Fxample 10 LC-
MS (CasHagN4O; calculated 464) m/z 465 (M+H).

Example 12
2-[4-(1—Isopropylpxperldm-4 yloxy)phenyl] S-methyl-2H-pyrazole-3-carboxylic acid

cyclohexylamxde

O
Sa

/

2{[4-(1-Isopropylpiperidin-4—yloxy)phenyl]~5—methyl—2H—pyrazole—3~carboxylic acid
di?clohexylmnide was synthesized by a method analogous to that used for Fxample 10. LC-

MS (C35H3eN4 O, calculated 424) m/z 425 (M+H).

Example 13
2-[4 (1-Cyclobutylpiperidin-4-yloxy)phenyl}-5-methyl-2 H-py razole-3-carboxylic acid

cyclohexylamide
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2-[4-(1-Cyclobutylpiperidin-4-yloxy)phenyl]-5-methyl-2 H-pyrazole-3-carboxylic acid
cyclohexylamide was synthesized by a method analogous to that used for Example 10. LC-

MS (Cy6H36N4O; calculated 436) m/z 437 (M+H).
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Example 14
{5-Methyl-2-{4-(3-pyrrolidin-I-ylpropoxy)phenyl]-2 H-pyrazol-3-yl}methanol

w

O\/\/

o (S

728N
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2-(4-Hydroxyphenyl)-5-methyl-2 H-pyrazele-3-carboxylic acid ethyl ester‘.:- To a soluﬁon
of 2-(4-methoxyphenyl}-5-methyl-2 H-pyrazole-3-carboxylic acid ethyl ester (200 mg, 0.768
mmol, Example 10, Step 1) in methylene chloride .(IO mL) at -40° C wés added boron
tribromide (2.3 mL). The reaction was allowed to stir for 1 hour at -40° .C and for an
additional hour while warming to room temperature. The reaction was quenchéd with ethanol
diluted - with water and methylene chloride. The organic layer was dried ‘(MgSOI;) and
concentrated to give 128 mg of the desired product. LC-MS (C3H,4N>O; calculated 246) m/z
247 (M+H). .

4-(5-Hydroxymethyl-3-methyl-pyrazol-1-yl)-phenel. 2-(4-Hydroxyphenyl)-5-methyl-2H-
pyrazole-3-carboxylic acid ethyl ester (233 mg, 0946 mmol) was ldissolved in
tetrahydrofuran (20 mL). Lithium aluminum hydride (1.42. mL, 1 M in THF, 1.42 mmol) was
added, and the reaction was stirred overnight. The reaction was quenched with water :ind
extracted with ethyl acetate. The ethyl acetate soiution was dried (MgSO,) and concentrated
to give the crude product in quantitative yield. LC-MS (C1H;N,O, ca[culate& 204) m/z 205
(M+H).

{5-Methyl-2-[4~(3-pyrrolidin-1-ylpropoxy)phenyl]-2H-pyrazol-3-yl}methanol. To a
solution of 4-(5-hydroxymethyl-3-methylpyrazol-1-yl)phenol (326 mg, 1.60 mmol) in 2-
butanone (8 mL) was added portassium carbonaté (243 mg, 1.76 mmol) and 1-(3-
chloropropyl)pyrrolidine (260 mg, 1.76 mmol). The reaction was /heated overﬁight at 80° C.
After the reaction was diluted with water and extracted with methylene chlori&e, the organic
layer was dried (MgSO4) and concentrated to give 315 mg of the desired product. LC-MS
(C1sH2sN305 calculated 315) m/z 316 (M+H). '

Exﬁmple 15 5
S-Cyclopentyloxymethyl-3-methyl-1-{4-(3-pyrrolidin-1-yl-propoxy)phenyl}-1H-pyrazole

v
o~
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A solution of {S-methyl-2-[4—(3—pyrrblidin—1-ylpropoxy)phenyl]—2H—pyrazol—3—yl}methanol
(20 mg, 0.063 mmol, Example 14), cyclopropanol (115 pL, 1.26 mmol) and sulfuric acid (50
pL) in methylene chloride (2 mL) was heated at 40° C for 7 hours. The reaction was diluted
with water and methylene chloride. The organic layer was dried (MgSQ,) and concentrated.
The residue was purified by semi-prep LC-MS to give 0.5 mg of the desired product. 1.C-MS
(Ca3H33N30, cale’d 383) m/z 384 (M+H); 'H NMR (300 MHz, CDCL) § 7.31 (d, = 9.0 Hz,
2H), 6.94 (d, J = 9.0 Hz, 2H), 6.21 (s, 1H), 4.48 (s, 2H), 4.06 (t, J = 6.3 Hz, 311), 2.85-2.78
(m, 6H), 2.26 (s, 3H), 2.16-1.26 (m, 14H).

Example 16
5-Cyclopentyloxymethyl-3-methy}-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]- 1 H- pyrazole

QO Qo\/\/@

7N
=N
5-Cyclohexyloxym ethyl-3-methyl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl]-1 H-pyrazole was
synthesized by a method analogous to that used for example 15. LC-MS {Cr4H;35N:03
calculated 397) m/z 398 (M+H).

Example 17
S-Isopropyloxymethyl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1 H-pyrazole

0
o~

S-Cyclohexyloxymethyl—3-m¢thyl- 1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole was
synthesized by a method analogous to that used for Example 15. LC-MS (C,H3N;0;
calculated 357) m/z 358 (M+H).
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Example 18
2-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-2 H-indazole

~ NC‘
== 'N_<Tv>—o
S Wat
N-(2-Bromobenzyl)-/V-(4-methoxyphenyl)hydrazine. To a suspension of 2-bromobenzyl
bromide (500 mg, 2.00 mmol) and 4-methuxvphenylhydrazine hydrochloride (348 mg, 2.00
mmol} in NAN-dimethylformamide (8 ml.} was added potassium carbonate (1.38 g, 10.0
mmol). The reaction mixture was heated at 90° C for 4 hours. The reaction was partitioned
between water and methylene chloride. The methylene chloride was dried (MgSQu),

concentrated and purified by SiO; chromatography with 10-50% ethyl acetate/hexanes to
give 298 mg of the title compound. LC-MS (C,sH;5BrN;O calculated 306) m/z 307 (M+H).

2-(4-Methoxyphenyl)-2H-indazole. 2-(4-Methoxyphenyl)-2H-indazole was prepared
according to Song and Yee (Org. Lett. 2000, 2. 519). To a solution of N-(2-bromobenzyl)-N-
(4-methoxyphenyl)hydrazine (298 mg, 0.97 mmol) in toluene (3.5 mL) were added palladium
acetate (11 mg, 0.05 mmol), 1,1°-bis(diphenylphosphino)ferrocene (46 mg, 0.075 mmol) and
sodium fert-butoxide (140 mg, 1.46 mmol). The vial was capped ‘and the reaction was stirred
at 90° C overnight. After the reaction was allowed to cool, it was filtered through a pad of
silica and concentrated to give the desired product. The reaction was assumed to be

quantitative. LC-MS (C4H12N;0 calculated 224) m/z 225 (M+H).
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4-Indazol-2-ylphenol. To a solution of 2-(4-methoxyphenyl)-2H-indazole (50 mg, 072-2
mmol) in methylene chloride (3 mL) at -78° C was added boron tribromide (62 pl., 0.66
mmol). The reaction was stirred at -78° C for 1 hour and room temperature for 1 hour. The
reaction was quenched with saturated sodium bicarbonate solution. After the aqueous layer
was extracted with methylene chloride, the combined organic layers were dried (MgSO,) and
concencentrated to give 28.4 mg of the desired indazole. LC-MS (Ci3HoN20 calculated
210) m/z 211 (M+H). A

2—[4-(3-Pynr0!idin—l-ylpropoxy)bhényl]-ZH—indazole. To a solﬁtion of 4-Indazol-2-
ylphenol (28 mg, 0.13 mméi) and sodium iodide (6 mg, 0.04 mmol} m NN-
dimethylformamide (3 mL) was added sodium hydride (8.0 mg, 60% in mineral oil, 0.2
mmol) followed by 1—(3-chloropfépyl)pyrrolidjne (30 mg, 0.20 mmol). After the reaction was
heated at 850 C overnight ancnl‘: allowed to cool, it was partitioned between water and
methylene chloride. The organiéf layer was dried (MgSOy), concenﬁated and purified by
semi-prep LC-MS to give 5.0 mé of the desired indazole. LC-MS (C;;_OHBN3O calc’d 321)
m/z 322 (M+H); 'H NMR (300 MHZ, CDCls) 6 8.33 (s, 1H), 7.81-7.77 (m; 3H), 7.7"1 d,J=
8.7 Hz, 1H), 7.34-7.29-(m, 1H), ’7’.14-7.09 (m, 1H), 7.05-7.02 (m, ZI—i), 4.10 (t, J= 6.6 Hz,
2H), 2.72 (t, J= 7.2 Hz, 2H), 2,6:%”(111, 4H), 2.08 (quint, /= 6.3 Hz, 2H), 1.86-1.81 (m1, 4H).
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Example 19 '
4-(4-Methoxyphenyl)-3,5-dimethyl-1-{4-(3-py rrolidin-1-ylpropoxy)phenyl}-1H-pyrazole

O

~

9

l~(4-Benzyloxyphenyl)—4-(4-metb0xyphenyl)—3,5—dimethyl—lH~pyrazole. A solution of 3-
(4-methoxyphenyl)pentane-2,4-dione (50 mg, 0.24 mmol, prepared according to Ghosh et al,
Bioory. Med. Chem. 2003, 71, 629) and (4-benzyloxyphenyl)hydrazine hydrochloride (61
mg, 0.24 mmol) in ethanol (3 mL) was heé.ted at 80° C overnight. The reaction was diluted
with water and extracted with ethyl acetate. The organic layer was washed with 1 N HCI (2x)
and saturated sodium bicarbonate (1x), dried (MgSO,), and concentrated to give 57 myg of the

crude pvrazole. [.C-MS (CasH24N20; calculated 384) m/z 385 (M+H).

4-14-(4-Methoxyp henyl)—S,S-dimeﬁhyIpyrazo1-1 -ylphenol. A  solution of  1-(4-
benzyloxyphenyl)-4-(4-methoxyphenyl)-3,5-dimethyl-1H-pyrazole (57 .mg, 0.15 mmol) in
methanol (2 ml.) and tetrahydrofuran (3 mL) was flushed with nifrogen. A catalytic amount
of palladium on carbon (10% wet) was added, and the reaction was again flushed with
nitrogen tollowed by‘hydr'ogen. After the reaction was allowed to stir at room temperature for
! hour, it was filiered through a pad of Celite and concentrated to give 37 mg of the desired
phenol. LC-MS (CgH;gN,0, calculated 294) m/z 295 (M+H).

4-(4-Methoxyphenyl)—3,5—diniethyl—1-[4-(3—pyrrolidin—l-ylpropoxy)phenyl]~1H-pyrazole.
To a solutton of 4-[4-(4-metho>€yphenyl)—3,S—dimethylpyrazol-l-yl]pher;ol (37 mg, 0.13
mmol) and sodium jodide (6 mg, 0.04 mmol) in N, N-dimethylformamide (3 mL) was added
sodium hydride (8.0 mg, 60% in mineral oil, 0.2 mmol) followed by 1-(3-
chloropropyl)pyrrolidine (30" mg, 0.20 mmol). After the réacﬁon was heated at 85° C
overnight and allowed to cool, it was partitioned between water and methylene chioride. The
organic layer was dried (MgSQOs), concentrated and purified by semi-prep LC-MS to give 2.4
mg of the desired indazole. LC-MS (Céng 1IN0, calculated 405) m/z 406 (M+H); "H NMR
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(300 MHz, CDCL) § 7.37-7.34 (m, 2H), 7.26-7.22 (m, 2H), 6.99-6.96 (m, 4H), 4.07 (t, J =
6.3 Hz, 2H), 3.85 (s, 3H), 2.70 (t, J = 7.2 Hz, 21D, 2.61 (m, 4H), 2.31 (s, 3H), 2.23 (s, 3H),
2.06 (quint, J= 6.3 Hz, 2H), 1.85-1.80 (m, 4H).
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Example 20
1-{4-(3-Pyrrolidin-1-ylpropoxy)phenyl}-1 H-indazole

N
N

ae

1-(4-Methoxyphenyl)-1 H-indazole. 2-Bromobenzaldehyde (74 g, 0.4 mmol), 4-
methoxyphenylhydrazine hydrochloride (70 mg, 0.4 mmol), sodium rerr-butoxide (115 mg,
1.2 mmol), palladium(fl) acetate (18 mg 008 mmol) and LI’
bis(diphenylphosphino)ferrocene (44 mg, 0.08 mmol) were dissolved in toluene (0.6 mL) and
heated to 100° C overnight. The mixture was filtered through Celite with ethyl acetate, and

the filtrate was concentrated. SiO; chromatography (5-20% ethyl acetate/hexanes) gave the

desired product, 30 mg. LC-MS (C14H12N20 calculated 224) me/z 225 (M+H).

4-Indazel-1-yl-phenol.  1-(4-Methoxyphenyl)-1H-indazole (30 mg. 0.134 mmol) was
dissolved in dichloromethane (0.4 mL) and cooled to —40° C. Beron tribromide (0.4 mL., 1 M
solution in dichloromethané, 0.4 mmol) was added, and the reaction was warmed to rt and
stirred for 5 hours. Saturated sodium bicarbonate solution was added, and the mixture was
extracted with dichloromethane. The extracts were dried err MgSOy4 and concentrated to

give the desired product. LC-MS (C3HoN20 calculated 210) m/z 211 (M4 H).

1-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-1 H-indazole. 4-Indazol-1-yl-phenol (0.07 mmol)
was dissolved in N,N’dimethylformamide (0.5 mL), and sodium hydride (3 mg, 60%
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dispersion in mineral oil, 0.085 mmol), 1—(3—chIoropropyl)pyrrolidine (10 mg, 0.07 mumol)
and a catalytic amount of sodium iodide were added. The reaction was heated at 70° C for
2.5 hours. Saturated sodium bicarbonate solution was added, and the mixture was extracted
with ethyl acetate. The organic extracts were dried over MgSOs, concentrated, and purified
by semi-prep LC-MS to give 3.5 mg of the desired product. LC-MS (CaoH23N30 calculated
321) m/z 322 (M+H).

o~
\)CI)\/!?\/ " \©\N'NH2 Hel Elon N e
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Example 21

3,5-Diethyl-1-[{4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole

3,5-Diethyl-1-(4-methoxyphenyl)-1H-pyrazole. A solution of 3,5-heptanedione (1.06 mL,
7.80 mmol) and 4-methoxyphenylhydrazine hydrochloride (l 49 g, 8.58 mmol) in ethanol (25
mL) Vwas stirred at 60° C overnight. Aftef the reaction was concenﬁated, the residue was
partitioned between 1 N HCI and ethyl acetate. The ethyl acetate layer was washed two times
with 1 N HCL The organic layer was dried (MgSQy) and concentfated to give 893 mg of the
title éompound. LC-MS (C,4HsNyO calculated 230) m/z 231 (M+H).

4-(3,5-Diethylpyrazol-1-yl)phenol. To a solution of 3,5-diethyl-1-(4-methoxyphenyl)}-1H-
pyrazole (893 mg, 3.88 mmol) in methylene chloride (50 mL) at -78° C was added boron
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tribromide (1.10 mL, 11.63 mmol). The reaction was stirred at -78° C for 1 hour and at room
temperature -for-an additional 1 hour. The reaction was quenched with saturated sodium -
bicarbonate. After the aqueous layer was extracted with methylene chloride, the combined
organic layers were dried (MgSO4) and conccntrated to give the desired product. The reaction

was assumed to be quantitative. LC—-MS (C3H3gN20 calculated 216) m/z 217 (M+H).

3,5-Diethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole. To a solution of 4-(3,5-
diethylpyrazol-1-yl)phenol (50 mg, 0.23 rnrnoi) in 2-butanone (2 mL) was added potassiﬁm‘
carbonate (35 mg, 0.25 mmol) and '1-(3-chloropropyl)pyrrolidine (37 mg, 0.25 mumol). The
vial was capped and the reaction was heated overnight at 80° C. After the reaction was
diluted with water and extracted with methylene .chlonide, the organic layer was dried
(MgSOy) and concentrated. The residue was purified by semi-prep LC-MS to give 7.0 mg of
the desired product. LC-MS (CyoH N3O calculated 327) m/z 328 (M+11); 'f'{ NMR (300
MHz, CDCl3) & 7.29 (d, J = 9.0 Hz, 211), 6.94 (d, J= 8.7 Hz, 2H), 6.02 (s, 1}, 4.05 (¢, J/ =
6.3 Hz, 2H), 2.73-2.54 (m, 10IT1), 2.06 (quint, J=63 Hz, 2H), 1.83 (s, 411), 128 @, J=7.5
Hz, 3H), 1.19 (t, J= 7.5 Hz, 3H). )

The following compounds were synthesized according to the procedure for Example 21:

Example Compound name MS
(ES+)
22 3,5-Diethyl-1-[4-(3-piperidin-1-ylpropoxy)phenyl]-1 H-pyrazole 342
23 -3,5-Diethyl-1 —[4—(_3—-};61:[5 holin-1 -ylpropoxy)pheny!]}-1 H»py}azno e 344
24 3,5-Diisopropyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl|-1 //-pyrazole 356 -
25 3,5-Diisopropyl-1 ~{4-(3—pipcridin—I-yl~propoxy)—ph‘enyI]-l—lg{—-};yraz& e 370
26 3-tert-Butyl-5-methyl- |-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]-1//- | 342
pyrazole | |
27 3-tert-Butyl-5-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyl]-1 H- 356
pyrazole : ' |
28 | 5-Isobutyl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]- L /- 342
pyrazole '
29 A5-Isobutyl-3—methyl—1-[4—(3-piperidin—l~yIpropoxy)—phenva]— 1H- 356

 pyrazole
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30 5-Isobutyl-3-methyl-1-[4-(3-piperidin- | -ylpropoxy)-phenyl}-2 H- 356
" pyrazole 3 IR

31 S-Isobutyl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)-phenyl }-2 H- 342
pyrazole

32 1-Cyclobutyl-4-]4-(3,5-diisopropylpyrazol-1 —yi)}—henoxy}piperidine 382

33 S-tert-Butyl-3- Encihyl-l-[4—(3-pyrrolidin—I—ylpropoxy)~phenyl]-1H» 342
pyrazole

34 5-terr~§ix—t}—/l;f3‘;r{1'éthyl-l—[4-(3—piperidin- I-ylpropoxy)-phenyl}-1H4- 356
pyrazole .

35 3,5-Dimethyl- 1-[4-( 3-pyrrolidin-1-ylpropoxy)phenyl}-1 H-pyrazole 300

36 3,4,5-Ttimethyl-1-]4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole 314

37 4-Ethyl-3,5-dimethvl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1H- 328
pyrazole

38 4-Butyl-3.5-dimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H- 356
pyrazole ' )

38 4-Phenyl-3,5-dimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1 H- 375
pyrazole ’

40 5-M ethyl—B-p}_lzn yi-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole 362

41 5-Methyl-3-phenyl-1 -[4—(3-}$yrro.lidin-1—ylpropoxy)phenyl]-ZH~pyrézoIe 362

42 | 3-tert-Bulyl-5-pheyL1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1H- 404
pyrazole | o

43 3-Phenyl-1-[4-(3-pyvrrohdin-1-ylpropoxy)phenyl]-4,5,6,7-tetrahydro-1 H- 362
indazote

44 3-Phenyl-1 -[4—(3%)_\, rrolidin-1-ylpropoxy)phenyl]-4,5,6,7-tetrahydro-2 H- 362
indazole '

45 5-Furan-2-yl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1 A- 352
pyrazole | A

46 3-Difluoromethyl-3-furan-2-yl-1-[4-(3-pyrrolidin-! -ylpropoxy)pheny!}- 388
1 H-pyrazole

- 47 3-Trifluorometh yl-5-furan-2-yl-1-[4-(3-pyrrolidin- 1 -ylpropoxy)phenyl}- 406

1 H{-pyrazole | .

48 3-"I’riﬂuo_romethyl—S—thiophen-Z-yl—l -[4-(3-pyrrolidin-1- 422

ylpropoxy)phenylj-1 H-pyrazole
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3-Methyl-1-{4-[3-(2-methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-1H-

49 3-Difluoromethyl-5-phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1 - 398
pyrazole .-

50 5-Phenyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-3- trlfluoromethyl— 416
1 H-pyrazole

5t 1;{4—[3-(2-(R5-Methyl~pyrrolidi n-1-yl)-propoxy}-phenyl}-5-phenyl-3- 430
trifluoromethyl-1 H-pyrazole

52 Dimethyl-(1-{3-[4-(5-phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenoxy]- 459
propyl}-pyrrolidin-3-yl)-amine

53 4-{3-[4-(5-Phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenoxy]-propyl}- 432
morpholine

54 1-{3-[4-(5-Phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenoxy|-propyl } - 430
piperidine

55 3-Methyl-1-[4-(3-pyrrolidin- I -yl-propoxy)-phenyl]-4,5,6,7-tetrahydro- 340
1 H-indazole -

56 3- Methyl—z [4-(3-pyrrolidin-1-yl- propoxv)-phenyl] -4,5,6,7-tetrahydro- 340
2H-indazole

57 3-Methyl-1-[4-(3-pyrrolidin- | -yl-propoxy)-phenyl]-1,4,5,6-tetrahydro- 326
cyclopentapyrazole |

58 3-Mefhyl-2—[4—(3~pyrrolidin—I-yl—pmpoxy)rphgnyl]-2,4,5',6—tetra_hydro— 326
cycloi)cntapyrazole |

- 59 3-Methyl-1-[4-(3-piperidin- 1 -yl-propoxy)-phenyl]-1,4,5,6-tetrahydro- 326

cyclopentabyrazole

60 3-Methyl-2-[4-(3-piperidin- 1-yl-propoxy)-phenyl]-2,4,5,6-tetrahydro- 340
cyclopentapyrazole

61 3,5-Diisopropyl-1-[2-methyl-4-(3-pyrro 1dm-1~ylpropoxy)phenyl] 1 H- 37_0
pyrazole

62 |3 5 Diisopropyl-1-[2-methyl-4-(3-piperidin-1-ylpropoxy)phenyl]-1 - 384
pyrazole

63 5-Benzofuran-2-yl-1-[4-(3-pyrrolidin-1 vlpropoxy)phenyl] -3- 456
trifl uoromethyl 1 H-pyrazole

64 3-Methyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-1H- 392 -
benzo[4,5]thienof3,2-c]pyrazole

65 406
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benzo[4,5]thieno(3,2-c]pyrazole

66 3-[4-(3-Pyrrolidin-1-yl-propoxy)-phenyl]-1-trifluoromethyl-3H-8-oxa- 430
‘ 2,3-diaza-cyclopentafa]indene
67 3-{4-[3-(2-Methyl-pyrrol idiﬁ-l -yI)-propoxy]-phenyl}-1-trifluoromethyl- 444
3H-8-o0xa-2,3-diaza-cyclopentafalindene 4
68 Dimethyl-(1-{3-[4-(1-trifluoromethyl-8-oxa-2,3-diaza- 473

cyclopentafa]inden-3-yl)-phenoxy]-propyl} -pyrrolidin-3-yl)-amine

.

v I\

N o_. 0
—— Y
0. _ 0 0.0
NaBH4 Ts-Cl \ NaH/DME Acetone
-— 2y
MeOH Pyridine 80°C 2M HCI (aq)
OH 108
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S O Q)

NaBH(OAC), N
HOAc / DCE

Examples 69 and 70

1-[4-trans-(3 S—Dnsopropyl -pyrazol-1 -yl)—cyclohexy!]-4 isopropyl-piperazine and 1-{4-

cis-(3,5-Diisopropyl-pyrazel-1-yl)-cyclohexyl]-4-isopropyl-piperazine
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1.4-Dioxa-spiro[d4.5]decan-8-ol. To a methanol (50 mL) solution ef I[,4-dioxa-

=z

spiro[4.5 [decan-8-one (5g, 32 mmol) at 0°C was added NaBH, (1.34g, 35.3 mmol) in 4 -
portions. The solution was stirred at 0'C for 15 min followed by stirring at room temperature.
tor 1 hour. The methanol was evaporated and the residuc partitioned between ether and water.»?
The organic layer was separated, dried over Na,SO4 and concentrated to give the deéired
alcohol as a colorless oil (4.92 g). LC-MS (CgH,40; calculated 158) m/z 159 (M+H); [H
NMR (300 MHz, CDC13)03.90 (s, 4 H),3.77 (m, 1 H), 1.82 (i, 4 H), 1.55 (m, 4 H). |

Toluene-4-sulfonic  acid 1,4-dioxa-spire[4.5]dec-8-yl ester. The alcohol prepared .
previously. 1,4-dioxa-spirof4.5]decan-8-ol (4.92g, 31.1 mmol) was dissolved in pyndine (15
ml) at 0'C followed by addition of p-toluenesulfonyl chlocide (6.1g, 32.1 mmol). The
mixture was stirred at 0'C for 2 hours and allowed to warm to room temperature overnight.
The reaction was diluted with water (15 mL) and stirred for 30 minutes. The reaction was ‘:j\‘
filtered and the precipitate washed with water and recrystallized from hexanes to give the
tosylate as an off white solid (yield 7.31g). LC-MS (C;sH300;S calculated 312) m/z 313
(M+H).

1-(1,4-Dioxa-spiro|4.5|dec-8-yl)-3,5-diisopropyl-1H-pyrazole. Sodium hydride (66 mg,
60% suspension in oil) was added to a solution of 2,5-diisopropylpyrazole (0.25g, 1.64
mmol) in dry DMF (5ml). The solutionA was stirred at room tempcratur'c until hydrogenf
cvolution stopped and the solution cooled on ice for 5 minutes. To the reaction was added a
solution of toluene-4-sulfonic acid 1,4-dioxa-spirof4.5]dec-8-yl ester (0.467g, 1.5 mumol) in.
DMF (I mL)} and stirred at 0" C for 5 minutes. The reaction was then heated to 60° C.

overnight. The reaction was cooled, quenched with water and partitioned between cthyl :
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acetate and water. The organic laycr was separated, washed with water, dried ov§r Na,SO,
and purified on silica gel (2:1 Hexane:EtOAC) to give the desired product (yield-41mg). LC-
MS (C,7H25N:0; calculated 292) m/z 293 (M-+H).

4~(3,S~Diisopmpyl-pyrazol-Lyl)—cyclohexanoné. To a solution of 1-(1,4-dioxa-
spiro[4.5]dec-8-y1)-3,5-diisopropyl-1 A-pyrazole (40 mg) in acetone (20 ml) was added HCI
(20 mL, 2M aq). The reaction was heated to reflux overnight. The reaction wés cooled,
concentrated and extracted with EtOAc. The organic fractions were washed with water,
saturated NaHCO; and dried over Na,;S0Oys. The solution was concentrated and uséd without
further purification (Yield 30.6 mg). LC-MS (C;5sH24N,0 calculated 248) m/z 249 (M+H)

1~[4—trans—(3,S—Diisopropyl—pyrazpl—l~y1)-,éjrclohéxyl]—4-isopropy!—piperazine z;nd 1-[4-
cis-(3,5-Diisopropyl-pyrazol-1-yl)-cyclohexyl}-4-isopropyl-piperazine. To a soli%fion of 4~
(3,5-dii30propyl—pyrazol—l—yl)-cyclohexanoq¢ (B0. mg, 0.121 mmof) and 1-
isopropylpiperazine (23.3 mg, 26 ul) in dichl'oroethane; (2 mL) was added aceticf%cid (100
uL). The solution was stirred at room temperatufe for 2 hours followed by a?idition of
NaBH(OAc)g, The reaction was concentrated under reduced pressure and th%‘ products
sepafated by reverse phase HPLC to give 1-[4—cis—(3,5-Diisopropyl—pyr;iol-l-y])~
cyclohexyl]-4-isopropyl-piperazine (yield 13.2 mg) and 1—[4—trans—(3,5—Diisoprop§i—pyrazol~
I-yD)-cyclohexyl]-4-isopropyl-piperazine (yield 6.1 mg). LC-MS (CypHaoNy calculated 360)
m/z 361 (M+H). |

Examples 71 and 72
3,5-Diisopropyl-1-[trans-4-(3-pyrrolidin-1-yl-propoxy)-cyclohexyl|-1 f{—pyrazoié‘ and 3,5-
D”iisopropyLl—[cis-4-(3-pyrrolidin-,l—yl-propoxy)-cYclohexyI}-lH—pyrazSie

SRS R e
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Trans-4-(3,5-diisopropyl-pyrazol-1-yl)-cyclohexanol and cis-4-(3,5-diisopropyl-pyrazol-
1-yl)-cyclohexanol. To a solution of 4-(3,5-diisopropyl-pyrazol-1-yl)-cyclohexanone (236
mg, 0.95 mmol) in mecthanol (10 fnL)'was added NaBH4 (38 mg, 1 mmol). The reaction was
stirred at room temperature overnight followed by acidification with HCI (10% aqueous).
The reaction was diluted with EtOAc and extracted with water, brine, dried over MgSO, and
concentrated. The residue was purified on silica gel (100% hexane to 4:1 hexane:EtOAc) to
give trans—4—(3,S—diisopropyl—pyrazol—I—yI)-cyclohexaﬁoI (yield 43.3 mg) and cis-4-(3,5-
diisopropyl-pyrazol-1-yl)-cyclohexanol (yield 121 mg) as colorless solids. LC-MS
(C5H6N20 calculated 250) m/z 251 (M+H).

3,5-Diisopropyl-1-[cis-4-(3-pyrrelidin-1-yl-propoxy)-cyclohexyl}-1 H-pyrazote. Cis-4-
(3,5-diisopropyl-pyrazol-1-yl)-cyclohexanol (17.5 mg, 0.068 mmol) was dissolved in dry
DMF (2 ml) followed by addition of NaH (excess, 60% in oil) and stirred at room
temperature until hydrogen evolution stopped. To the reaction was added 1-(3-Chloro-
propyl)-pyrrolidine (20 mg) and éataly’tic Nal followed by heating to 80" C overnight. The
reaction was cooled, quenched with methanol and concentrated under reduced pressure. The
residue was pﬁriﬁed by prep I—[PLC to give the desired product (yicld 10.6 mg). LC-MS
(Cazli3oN50 calculated 361) m/z 362 (M+H).

Tfans—4—(3,5-diisopropyl-pyrazol;l-yl)—cyclohexanol was prepared by the same method

starting with tr:ms-!l-(3,5~dii50prqpyl—pyrazol~l—yI)—cyciohexano[.
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Example 73

S—Methyl—Z—‘[4—(3-pyrrolidin-l—yl—propoxy)-phenyl}—2 H-pyrazole-3-carboxvylic acid

cyclohexylamide

D

O
50
;\\J/[{E

- 2-(4-Methoxy-pbenyl)-5-methyl-2H-pyrazole-3-carboxylic acid ethyl ester Ethyl-2,4-
dioxovalerate (0.555g, 3.5 mmol) and 4-methoxyphenylhydrazine hydrochlonde (0.67g,
3.8mmol) Were mixed in ethanol and heated to 80°C overnight. The reaction was cooled,
diluted with water and extracted with FtOAc. Organic layers were combined and washed

with water, 10% HCI, sat. NaHCO;, dried over MgSQ4 and concentrated under reduced
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pressure. The residue was purified on silica gel (20% EtOAc in hexanes to 30% EtOAc in
hexanes). Two regioisomers were isolated, -the title regioisomer being the more polar (yield

492 mg). LC-MS (C4HaN:Ox calculated 260) m/z 261 (M+H).

2-(4-Methoxy-phenyl)-S-methyl-21-pyrazole-3-carboxylic acid. To a solution of 2-(4-
Methoxy-phenyl)-5-methyl-2H-pyrazole-3-carboxylic acid ethyl ester (400 mg) in a 1:1:1
mixture of MeOH:THE water was added 10% NaOH (20 mL). The mixture was heated to
reflux and the reaction monitored by TLC and HPLC until hydrolysis was complete. The
solution was cooled and coneentrated under reduced pressure. The residue was acidified with
10% HCI and extracted with FiOAc. The organic fractions were combifled and dried over
MgSO,4 and concentrated under reduced pressure. The resulting solid was used without

further purification (Yield 242 my). LC-MS (C2H2N20;5 calculated 232y m/z 231 (M-H).

2-(4-Methoxy-phenyl)-5-methyl-2H-pyrazole-3-carboxylic acid cyclohexyl amide. The
acid prepared above, 2~(4-MeEhoxy—phenyl)—S—methyI-2H-pyrazoIe—3—ca.rboxy]ic acid (234
mg, 1 mmol) was suspended in DCM (8 mL). To this suspension was added oxalyl chloride
(115 uL, 166 mg, 1.3 mmol) tollowed by one drop of DMSO. The reaction was stirred at
room temperature for | hour. The reaction was concentrated to dryness, diluted with DCM
(20 mL) and concentrated under reduced pressure a second time to ensure removal of any
excess oxalyl chloride. [he intermediate acid chloride was dissolved in DCM (15 mL)
followed by drop wise addition of cyclohexylamine (0.22g, 2.2 mmol) at room témperature.
for 1 hour. The reaction was diluted with DCM and extracted with water, 10% NaOH, 10%
HCI and dried over Na,SO.. The solvent was removed and the product used without further
purification (Yield 0.167g). LC-MS (CygH23N4O; caleulated 313) m/z 314 (M+H).

2—(4-Methoxy~phenyl)—5—methy1~2H»pyrazole~3-carboxylic acid cyctohexyl amide was

converted into the final product by the method described in Example 21

The following compounds were synthesized according to the procedure for’Example 73:
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Example Compound name o { CMS ]
{ (ES+)

74 5-Methyl-2-{4-{3-(2R-methylpyrrolidin-1-yl)propoxylphenyl}-2H- b
pyrazole-3-carboxylic acid cyclohexylamide :

' 75 5-Methyl-2-[4-(3-pipendin-1-ylpropoxy)phenyl]-2 H-pyrazole-3- ‘ 425
carboxylic acid cyclohexylamide i
T I

76 5-Methyl-2-[4-(3-morpholin-4-ylpropoxy)phenyl}-2 H-pyrazole-3- 427

carboxylic acid cyclohexylamide ‘ ,
S S

77 5-Methyl-2-{4-[2-(1-methylpyrrolidin-2-yl)ethoxy]phenyl} -2 - Loe
pyrazole-3-carboxylic acid cyclohexylamide ‘

78 {5-Methyl-2-[4-(3-pyrrolidin-t-ylpropoxy)phenyl]-2 H-pyracol-3- l 383
yl} pyrrolidin-1-ylmethanone i
5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-2 H-pyrazole-3- l 423

79 - . . i
carboxylic acid cyclohexylmethylamide :
5-Melh}'!-2-[4—(3;pyrrolidin— I-ylpropoxy)phenyl}-2 H-pyrazole-3- . &3

80 .- , . ]
carboxylic acid cyclobutylamide :

31 5-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-2 H-pyrazole-3- 2
carboxylic acid phenylamide .

29 5-Methyl-2-[4-(octahydroquinolizin-1- -ylmethoxy)phenyl]- 7F[—p)m/k rle- : L
3-carboxylic acid cyclohexylarmde ;

23 5-Methyi-1-[4-(3-pyrrolidin-1- ylpropoxy)phenyl} 1 H-pyrazole-3- L

carboxylic acid cyclohexylamide , j

Representative compounds of the present invention that were prepared by the

procedures of Examples 1-83 were evaluated in binding assays against cells expressing

human Hj receptor by the fol[owing procedure.

P
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Cell culture
Materials

['*Jiodoproxyfan (2000 Ci/mmol) was obtained from Amersham Bioscience
(Piscataway, NJ). All other chemicals were either from-Sigma-Aldrich (St. Louis, MO) or

Tocris Cookson Inc. (Ellisville, MO).

RAGE methodology

The human histamine H3 receptor was stably expressed in HT1080 cells containing
the chimeric G-protein, GqO15 (Coward et‘w al., Anal Biochem 1999; 270:242-8). HT1080-
Gqai5 cells were grown in alpha-moditicd MEM containing 10% fetal bovine seruxﬂ and 7
pg/ml blasticidin at 37° C in 5% CO2/95% énnosphere. Cells (4.8x199) were irr%.diatec; with
50 rads from a "»’Cs source and the pFGS-HI—B RAGE (Random Activation of Gene
Expression; see Harrington et al. Nuture Biotechnology. 2001; 19:440—45): vector was
subsequently integrated into the cclls via éiectroporation (ZSOV, 600uF, 50Q). The RAGE
vector pFG8-HH3 contained ¢cDNA .\,cqucn;:e coding for the ﬁ;st exon (83 amino acids) of |
human H3 receptor. After electroporation,. cells were plated in T75 flasks and grown in
alpha—rﬁod.iﬁed MEM. The culture medium was replaced 48 hrs after electroporation with
alpha-modified MEM, 10% fectal bovine sérum, 500 pg/ml hygromycin B and 3 pg/mi
puromycin. Medium was replaced every tour days durihg cell expansion. To idehtify RAGE
activated cells expressing the F3 receptor, ;)ools of approximately 10,000 colonies (5x107-
1.5x10% cells total) were screened by PCli for the desired gene product (using primers
§peciﬁc to the RAGE vector and exon 2 of tﬁe H3 receptor). Pools that were fouﬁd to contain
the appropriate transcript, as confirmed by;'sequencing, were subcloned into p"ools of 100
cells/well. Positive 100 cells/well pools were identified by PCR, confirmed by sequencing,

and subsequently subcloned to 0.8 celis/well. Once clones expressing the H3 receptor were
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identified by PCR analysis, assays (FLIPR or radioligand binding) were performed to
confirm that the activated gene produced functional protein. The protein expression in the
initial clones obtained from the RAGE library was increased by growth in the presence of
methotrexate. Since the integrated RAGE vector contains the DHFR gene, such trearment
selects for cells that have amplified the genetic locus containing the RAGE insert. Subclones
obtained after methotrexate .ampliﬁcation were tested for functional activity in FLIPR assays
to identify the clone that was most suitable for HTS. The final HT1080-Gquis RAGE clone
(RAQE—I—IIE) expressing the human histamine H3 receptor was grown in alpha-maodified

25

MEM containing 10% fetal bovine serum, 3 pg/ml puromycin, 500 pg/ml hygromycin B, 3.2

pM methotrexate at 37° C in 5% CO0,/95% atmosphere.

Membrane preparation

o RAGE-H3 cells (109)_we1;e washed twice with cold PBS, scraped off the plates, and
centrifuged at 1000 x g for 5 minutes. Cells were resuspended in ice-cold 10 mM Tris HCI,
pH 7.4, cqntaining 5 mM EDTA and protease inhibitor cocktail tablets (Roche Molccular
Biochemicals). After incubating on ice for 10 min, the cells were homogenized with a dounce
homogenizer or a polytron tissue grinder, and centrifuged at 1000 x g for 10 min at 4° C. The
resulting supernatant was centrifuged at 32, 000 x g for 30 min at 4° C. The membrane pellets
were resuspended in 50 mM Tris HCIL, pH 7.4, and stored at — 80° C until use. Protein

concentration was determined by the Bradford method (Bio-Rad Laboratories, CA).

Radioligand binding assays

Binding assays were carried out in 96-well polypropylene plates in 50 mM Tris HCL.

pH 7.4, containing 1 mM EDTA. Reaction mixtures contained 100 pl of membrane
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suspension, 50 pl of 4% DMSO, and 50 pl of increasing amounts of ['**IJiodoproxyfan (final
concentration 0.0005-1.8 nM for human H3 receptor saturation biﬂding assay). Nonspecific
binding was defined by adding 10 uM clobenpropit to the reaction mixtures. Competition
binding assays were performed in a rcaction mixture containing 100 pl of membrane
suspension (~ 20 pg of protein/well), 50 1l of [**Iliodoproxyfan (final concentration of ~
0.15 nM) and 50 pl of test compound. Compounds were dissolved in DMSO and then diluted
with 4% DMSO; the final maximal DMSO concentration in the binding assays was 1%.
Incubations were performed for 1.5 hrs at room temperature and reactions were terminated by
rapid filtration over glass fiber GF/C filters (Petkin Elmer, MA) using a Brandel. cell”
harvester. The filters were presoaked in 0.3% polyethyleneimine for 30 minutes and were
washed with 500 ml of ice-cold 50 mM Tris HCI, pH 7.4, The filters were dried, impregnated
with Meltilex wax scintillate (Perkin Elmer, MA) and counted with a Betaplate scintillé.tion

counter (Perkin Elmer, MA).

Data analysis

All data were analyzed by nonlincur least squares curve fitting using Prism 4.0
software. The Kp and By for ['*1}iodaproxyfan were derived from the equation Rﬁ=RtL
/(Kp +L), where RL is concentration of receptor-bound ligand at equilibrium, L is thé’ free
ligand concentration, and R, is the total receptor concentration (i.e., Bya). For compv%;ition
binding experiments, ICsq values (the concentration of compound producing 50% inhii;ition
of specific binding) and Hill Coefficients (n/) were derived from fitting the data to a 4-
parameter logistic equation. Apparent K; values were calculated using the Cheng~Pfilssof

equation of K; = ICs¢/(1+(L/Kp)), where 1. is the ligand concentration.



WO 2007/094962

Selected Examples

53

PCT/US2007/002547

Example

Chemical Name

3-Methyl-1-[4-(3-pyrrolidin-1-
ylpropoxy)phenyl]-4,5-dihydro-1 /-
benzo[glindazole

Human
H3

(1LM)

<0.01

3-Methyl-1-{4-[3-(2R-methylpyrrolidin-1-
yl)propoxy]phenyl}-4,5-dihydro- 1 H-
benzo[glindazole

<0.01

3-Methyl-1-[4-(3-morpholin-4-
ylpropoxy)phenyl]-4,5-dithydro-1 /-
benzo[g]indazole

<0.01

1-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl}-5-
styryl-3-trifluoromethyl-1H-pyrazele

<0.1

3-Methyl-2-[4-(3-pyrrolidin-1-
ylpropoxy)phenyl}-4,5,5a,6,7,8,9 9a-
octahydro-1H-benzo[glindazole

<0.001

3-Methyl-2-{4-(3-pyrrolidin-1-
ylpropoxy)phenyl]-4,5,5a,6,7,8,9,9a-
ootahydro-ZH-benzo{g]indazoIe

<0.01

8-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-
ylpropoxy)phenyl]-4,5-dihydro-1//-
benzo[g]indazole

<Q.1

6-Methoxy-3-methyl-1-{4-(3-pyrrolidin-1-
ylpropoxy)phenyl]-4,5-dihydro-1£4-
benzo[g]indazole

<0.01

7-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-
ylpropoxy)phenyl]-4,5-dihydro-1 H-
benzo[glindazole

<0.1

10

2-[4-(1-Cyclopentylpiperidin-4-
yloxy)phenyl]-5-methyl-2 H-pyrazole-3-
carboxylic acid cyclohexylamide

<0.01

53
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Human
Example Chemical Name H3
(M)
2-[4-(1-Cyclohexylpiperidin-4-

11 yloxy)phenyl]-5-methyl-2//-pyrazole-3- <0.01 -
carboxylic acid cyclohexylamide
2-[4-(1-Isopropylpiperndin-4-yloxy)pheny!]-

12 5-methyl-2 H-pyrazole-3-carboxylic acid <0.01
cyclohexylamide
2-[4-(1-Cyclobutylpiperidin-4~

13 yvioxy)phenyl}-5-methyl-2H-pyrazole-3- <0.01
carboxylic acid cyclohexylamide
{5-Methyl-2-[4-(3-pyrrolidin-1-

14 yipropoxy)phenyl}-2 H-pyrazol-3- <0.01
yl}methanol
5-Cyclopentyloxymethyl-3-methyl-1-{4-(3-

15 pyrrolidin-1-ylpropoxy)-phenyl}-1H- <0.01
pyrazole
5-Cyclohexyloxymethyl-3-methyl-1-{4-(3-

i6 pyrrolidin- I-yipropoxy)phenyl]-1H- <0.01
pyrazole
5-Isopropoxymethyl-3-methyl-1-[4-(3-

17 pyrrolidin-1-ylpropoxy)-phenyl}-1H- <0.1
pyrazole
1-[4-(3-Pyrrolidin- 1 -ylpropoxy)phenyl}-24-

18 . <0.1
indazole
4-(4-Methoxyphenyl)-3,5-dimethyl-1-{4-(3-

19 pyrrohidin-1-ylpropoxy)phenyl}-14- <0.01
pyrazole

20 ‘I—{4-(3—Pyrrohdm—l—yipropoxy)phenyl]— 1H- <0.01
indazole

o 3,5-Diethyl-1-[4-(3 —pyrrohdin-l- <0.01
ylpropoxy)phenyl]-1 fl-pyrazole
3,5-Diethyl-1-[4-(3-piperidin- 1-

22 ylpropoxy)phenyl]-1H-pyrazole <0.01

]

54
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Example Chemical Name H3
' (LM
23 3,5-Diethyl-1-[4-(3-morpholin-1- <1
ylpropoxy)phenyl]-1H-pyrazole ‘
24 3,5-Diisopropyl-1-[4-(3-pyrrolidin-I-yl- <0.01
propoxy)-phenyl}-1H-pyrazole e
- 3,5-Diisopropyl-1-[4-(3-piperidin-1-yl- <0.01
propoxy)-phenyl}-1H-pyrazole ’
26 3-tert-Butyl-5-methyl-1-[4-(3-pyrrolidin-1- <0.01
ylpropoxy)-phenyl}-1H-pyrazole o
27 3-tert-Butyl-5-methyl-1-[4-(3-pipenidin-1 - <0.01
ylpropoxy)-phenyl}-1 H-pyrazole ’
28 S-Isobutyl-3 —me:thyl;l—[4-(3 -pyrrolidin- - <01
ylpropoxy)-phenyl]-1H-pyrazole )
29 5-Isobutyl-3-methyl-1-[4-(3-piperidin-1- <0.1
ylpropoxy)-phenyl}-1H-pyrazole )
30 5-Isobutyl-3-methyl-1-[4-(3-piperidin-1- <0.01
ylpropoxy)-phenyl}-2H-pyrazole o
31 5-Isobutyl-3-methyl-1-{4-(3-pyrrolidin-1- <0.01
ylpropoxy)-phenyl}-2H-pyrazole ’
e R
32 t-Cyclobutyl-4-[4-(3,5-diisopropylpyrazol- <0.01
i-yl)phenoxy]piperidine ' o
33 5-tere-Butyl-3-methyl-1-[4-(3-pyrrolidin- I - <001
ylprapoxy)-phenyl}-1H-pyrazole ’
34 5-tert-Butyl-3-methyl-1-[4-(3-piperidin-1- <0.1
ylpropoxy)-phenyl]-1H-pyrazole ‘ o
F_— -
35 3,5-Dimethyl-1-{4-(3-pyrrohidin-I- <001
ylpropoxy)phenyl}-1H-pyrazole ’
36 3,4,5-Trimethyl-1-[4-(3-pyrrolidin-1- <001
ylpropoxy)phenyl]-1H-pyrazole e
37 4-Ethyl-3,5-dimethyl-1-{4-(3-pyrrolidin-1- <001
ylpropoxy)phenyl]-1#-pyrazole ’

55
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Example Chemical Name H3
(1)
4-Butyl-3,5-dimethyl-1-{4-(3-pyrrolidin-1-

38 <0.01
ylpropoxy)phenyl]-1H-pyrazole
4-Phenyl-3,5-dimethyl-1-[4-(3-pyrrolidin-1-

39 , <0.01
ylpropoxy)phenyl}-1H-pyrazole

40 5-Methyl-3-phenyl-1-[4-(3-pyrrolidin-1- <001
ylpropoxy)phenyl}-1H-pyrazole

41 S5-Methyl-3-phenyl-1-[4-(3-pyrrolidin-1- <0.01
ylpropoxy)phenyl]-2H-pyrazole - )
3-tert-Butyl-5-phenyl-1-[4-(3-pyrrolidin-1-

42 , <0.01
ylpropoxy)phenyl}-1/-pyrazole
3-Phenyl-1-[4-(3-pyrrolidin-1-

43 ylpropoxy)phenyl}-4,5,6,7-tetrah ydro-1.H4- <1
indazole
3-Phenyl-1-[4-(3-pyrrolidin-1-

44 ylpropoxy)phenyl]-4,5,6,7-tetrahydro-2 H- <Q.1
mdazole '

45 5-Furan-2-yl-3-methyl-1-[4-(3-pyrrolidin-1- <0.01
ylpropoxy)phenyl]-1H-pyrazole :
3-Difluoromethyl-5-furan-2-yl-1-{4-(3-

46 pyrrolidin-1-ylpropoxy)phenyl]-1H- <0.01
pyrazole ‘
3-Frifluoromethyl-5-furan-2-yl-1-[4-(3-

47 pyrrolidin-1-ylpropoxy)phenyl]-1H~ <0.01
pyrazole
3-Trifluoromethyl-5-thiophen-2-yl-1-[4-

48 (3-pyrrolidin-1-ylpropoxy)phenyl}-1H- <0.01
pyrazole :
3-Diflucromethyl-5-phenyl-1-[4-(3-

49 pyrrolidin-1-ylpropoxy)phenyl]-1 F-- <0.01
pyrazole '
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Human
Example Chemical Name H3
(HM)
5-Phenyl-1-{4-(3-pyrrolidin-1-

50 ' ylpropoxy)phenyl]-3-trifluoromethyl-1 - <0.01
pyrazole
1-{4-[3-(2R-Methylpyrrolidin-1-

51 yDpropoxy]phenyl}-5-phenyl-3- <0.1
trifluoromethyt-1//-pyrazole
Dimethyl(1-{3-[4-(5-phenyl-3-

52 trifluoromethylpyrazol-1- <10
yDphenoxy]propyl}pyrrolidin-3-yhamine
4-{3-[4-(5-Phenyl-3-trifluoromethylpyrazol-

53 e : <1
1-yhphenoxy]propyl} morpholine
1-{3-[4-(5-Phenyl-3-trifluoromethylpyrazol-

54 - <0.1
1-yl)phenoxy]propyl} piperidine

55 3-Methyl-1-{4-(3-pyrrolidin-1-ylpropoxy}- <0.01
phenyll}-4,5,6,7-tetrahydro- 1 H-indazole '

56 3-Methyl-1-{4-(3-pyrrolidin-1-ylpropoxy)- <0.001
phenyl]-4,5,6,7-tetrahydro-2H-indazole )
3-Methyl-1-[4-(3-pyrrolidin-~1-

57 ylpropoxy)phenyl}-1,4,5,6- <0.01
tetrahydrocyclopentapyrazole
3-Methyl-2-[4-(3-pyrrolidin-1-

58 ylpropoxy)phenyl]-2,4,5,6- <0.1
tetrahydrocyclopentapyrazole
3-Methyl-1-{4-(3-piperidin-1-

59 ‘ylpropoxy)phenyl]-1,4,5,6- <0.01
tetrahydrocyclopentapyrazole
3-Methy!-2-[4-(3-piperidin-1-

60 ylpropoxy)phenyl]-2,4,5,6- <0.01
tetrahydrocyclopentapyrazole
3,5-Diisopropyl-1-[2-methyl-4-(3-

61 pyrrolidin-1-ylpropoxy)phenyl]-1H- <0.01

pyrazole
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Human
Example Chemical Name H3
S (uM)

62 3,5-Diisopropyl-1-[2-methyl-4-(3-piperidin- <0.01
-ylpropoxy)phenyl]-1 H-pyrazole )
5-Benzofuran-2-yl-1-[4-(3-pyrrolidin-1-

63 ylpropoxy)phenyl]-3-trifluoromethyl-1 - <0.1
pyrazole

6a 3-Methyl-1-[4-(3-pyrrolidin-1-yl-propoxy)- <0.01
phenyl}-1H-benzo[4,5]thieno[3,2-c]pyrazole ’
3-Methyl-1-{4-[3-(2-methyl-pyrrolidin-1-

65 yl)-propoxy]-phenyl}-1H- <0.01
benzo[4,5]thieno{3,2-c]pyrazole
3-[4-(3-Pyrrolidin-1-yl-propoxy)-phenyl]-1-

66 trifluoromethyl-3H-8-0xa-2,3-diaza- <]
cyclopentafalindene
3-14-[3-(2-Methyl-pyrrolidin-1-yl)-

67 propoxyl-phenyl}-1-trifluoromethyl-3H-8- <0.1
oxa-2,3-diaza-cyclopenta[a]indene
Dimethyl-(1-{3-[4-(1-trifluoromethyl-8-

68 oxa-2,3-diaza-cyclopenta[a]inden-3-yl)- <1
phenoxy]-propyl}-pyrrolidin-3-yl)-amine

69 1-[4-trans-(3,5-Diisopropyl-pyrazol-1-yl)- ~10
cyclohexyl}l-4-isopropyl-piperazine
[-[4-cis-(3,5-Diisopropyl-pyrazol-1-yl)-

70 . X iy <i
cyclohexyl]-4-isopropyl-piperazine

71 3,5-Ditsopropyl-1-{trans-4-(3-pyrrolidin- <10
1-vi-propoxy)-cyclohexyl]-1H-pyrazole

72 3,5-Diisopropyl-1-[cis-4-(3-pyrrolidin-1- <1
vl-propexy)-cyclohexyl]-1-pyrazole

- 5-Methyl-2-{4-(3-pyrrolidin-1-

73 ylpropoxy)phenyl]-2 H-pyrazole-3- <0.001
carboxylic acid cyclohexylamide
5-Methyl-2-{4-[3-(2R-methylpyrrolidin-1-

74 yl)propoxy|phenyl}-2H-pyrazole-3- <0.001
carboxylic acid cyclohexylamide
5-Methyl-2-[4-(3-piperidin-1-

75 ylpropoxy)phenyl]-2H-pyrazole-3- <0.001
carboxylic acid cyclohexylamide
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Example Chemical Name H3
. (M)
5-Methyl-2-[4-(3-morpholin-4-

76 ylpropoxy)phenyt]-2H-pyrazole-3- <0.01
carboxylic acid cyclohexylamide
5-Methyl-2- {4-{2-(1-inethylpyrrolidin-2-

77 yDethoxylphenyl}i-2#-pyrazole-3- <1
carboxylic acid cyclohexviamide
{5-Methyl-2-{4-(3-pyrrotidin-1-

78 ylpropoxy)phenyl}-24/-pyrazol-3-~ <0.01
yl}pyrrolidin-1-ylmethanone
5-Methyl-2-{4-(3-pyrrohdin-1- :

79 ylpropoxy)phenyl]- 2#-pyrazole-3- <(.001
carboxylic acid cyclohexylmethylamide '
5-Methyl-2-[4-(3-pyrrohidin-1-

80 ylpropoxy)phenyi|-2 H-pyrazole-3- <0.001

' carboxylic acid cycloburylamide
5-Methyl-2-[4-(3-pyrrohdin-1-

81 ylpropoxy)phenyl]-2#/-pyrazole-3- <0.001
carboxylic actd phenylamide
5-Methyl-2-[+4-(vctahydroquinolizin-1-

82 ylmethoxy)phenyl}-2F/-pyrazole-3- >10
carboxylic acid cyclobexylamide
5-Methyl-1-[4-(3-pyrrolidin-1-

83 vipropoxy)phenyll- L H-pyrazole-3- <0.01
carboxylic acid cyclohexylamide
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Claims
1. A compound of the formulae:
R1
N
Ry )
o e MY o</n
- Ry Y
Ra Ra1
= =
N N
- Rs ‘ Re
M '}I
Ry, Rsg R: Rg
1 2
where
X1s Oor NRy;
yis 0, 1 or2;
nisOorl;
qis0, I,or2;

PCT/US2007/002547

R; and R, are independently selected from the: group consisting of (C;-Cs)alkyl and (Cs-

Celeycloalkyl;

or

where X is O, R; and R; taken together with the nitrogen to which they are attached form a 5-

7 member heterocyclic ring system with 0 or 1 additional hetero atoms selected from O, S,

and NRg, wherein the resulting ring may optionally be substituted with 1-3 (C;-Cs)alkyl or

(Cs-Ce)eycloalkyl groups;
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R3 1s 0-2 of groups selected from halogen, (C;-Cg)alkyl, (C;-Cg)alkoxy, (C3-Cq)eycloalkyl,
(C3-Cy)eycloalkyl-(C-Ce)alkyl, heterocycloalky!l containing 1-3 hetero atoms selected from
0O, S, and (C;-Cs)alkyl-O-(Cy-Cs)alkyl;

R4 and Rg are independently. selected from (C;-Cg)alkyl, (Ci-Cg)atkoxy, (C3-Cr)cycloalkyl,
(C;—Cy)cycloalkyl~(C{-C6)aikyl, heterocycloalkyl containing 1-3 hetero atoms selected from

O, S. N, (C-Cs)alkyl-O-(Cy-Cs)alkyl, amide, (C;-Cs)alkyl-aryl, and CF5;

R 15 selected from the groﬁp'consistingu of hydrogen, (C-Cg)alkyl, aryl, (C(-Cs)alkyl-O-(C,-
Cs)alkyl, and (C,-Cs)alkyl-aryl;

or

Rs and R4 and the atoms to wluch they are attached form a fused 5-6 member saturated

carbocyclic ring or a fused 10 member bi-cyclic ring system;
or

Rs and Rg and the atoms to which they are attached form a fused 5-6 member saturated

carbocyclic ring or a fused 10 member bi-cyclic ring system;
or

R;s and Ry and the atoms to 5§vhich they are attached form a fused 5-6 member saturated

carbocyclic ring to which a 6 member aromatic ring is fused;
or

Rs and R and the atoms to'which they are attached form a fused 5-6 member saturated

carbocyclic ring to which a6 member aromatic ring is fused;

or
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Rs and Rg and the atoms to which they are attached form a fused benzothiophene or fused

benzofuran ring system;. .

where X is NR;, Rjand R, taken together arc <(CH2CHaz)— to form a two nitrogen containing
ring where y is 0 or 1, and wherein R, 1s as defined previously, and the pharmaceutically

acceptable salts thereof.

2. A compound as in claim 1 where X is O, y isl,andgis 1.

3. A compound of claim | selected from the group consisting of:
3-Methyl-1 —[4~(3—pyno[idin—l—ylpropoxy)phenyl]—4,5-dihydro—IH—benzo [glindazole;

. 3-Methyl-1-{4-{3 -(2R-methylpyrrolidin-1 -yl)propoxy]phenyl}-4,5-dihydro-1H-
benzo{glindazole; ’
3-Methyl-1-[4-(3-morpholin- 1-ylpropoxy)phenyl}-4,5-dihydro- 1 H-benzo[g]indazole;
1-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl}-5 -styryl-3-trifluoromethyl-1H-pyrazole;
3-Methyl-1 —[4—(3—pyrrolidin—1—yIpropoxy)phenyl]-4,5,5a,6,7,8,9,9a—octahydro—IH—
benzo[glindazole; |
3-Methyl-2-[4-(3-pyrrolidin-1-ylpropoxy) phenyl}-4,5,5a,6,7,8,9,9a-octahydro-2H-
benzolg]indazole; .
8-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-yl propoxy)phenyl}-4,5-dihydro-1H-
benzolglindazole ‘
7-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5 -dihydro-1H-
benzofglindazolc;
6-Methoxy-3-methyl-1-[4-(3-pyrrolidin-1-yl propoxy)phenyl]-4,5-dihydro-1H-
benzo[g]indazole;
2-[4-(1-Cyclopentyl-piperidin-4- yloxy)pheny!]-5-methyl-2 H-pyrazole-3-carboxylic dCld
cyclohexylamide;
2-[4-(1-Cyclohexylpiperidin-4-yloxy) pheny!]-5~-methyl-2 H-pyrazole-3-carboxylic aci(.‘:"i’
cyclohexylamide;
2-[4-(1-Isopropylpiperidin-4-yloxy)phenyl]-5- methyl-2H-pyrazole-3-carboxylic acui
cyclohexylamide;

2-[4- (1-Cyclobutylpiperidin-4-yloxy)phenyl]- -5-methyl-2 H-pyrazole-3-carboxylic acxd

cyclohexylamide;
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{5-Methyl-2-{4-(3-pyrrolidin- 1-ylpropoxy)phenyl]-2 H-pyrazol-3 -yl}methanol;
5-Cyclopentyloxymethyl-3-methyl-1-[4-(3-pyrrolidin-1-yl- propoxy)phenylj-1H-pyrazole;
S-Cyclopentyloxymethyl—3-methyl~1-[4-(3-pyrrolidin—1-y1propoxy)phenyl}lH—pyrazole;
5-Isopropyloxymethyl-3-methyl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl}-1H-pyrazole;
2-[4-(3-Pyrrolidin-1-ylpropoxy)phenyl]-2 H-indazole;

_4-(4-Methoxyphenyl)-3 ,5-dimethyl-1-[4-(3-pyrrolidin- [ -ylpropoxy)phenyl]-1 H-pyrazole;
1-[4-(3-Pyrrolidin-1 -ylpropoxy)phenyl]-1H-indazole;
3,5-Diethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}- 1 H-pyrazole;
3,5-Diethyl-1-[4-(3-piperidin- 1-ylpropoxy)phenyl}-1 H-pyrazote:

- 3,5-Diethyl-1-[4-(3-morpholin-1-ylpropoxy)phenyl}-1 H-pyrazole;
3,5-Diisopropyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-1 H-pyrazole;
3,5-Diisopropyl-1-|{4-(3-piperidin-1-yl-propoxy)-phenyl]-1 H-pyrazole;
3-tert-Butyl-5-methyl-1-{4-(3-pyrrolidin-1-ylpropoxy)-phenyil]- | A-pyrazole;
3-tert-Butyl-5-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyli-1f [-pyrazole;
5-Isobutyl-3-methyl- | -[4-(3-pyrrolidin-1-ylpropoxy)-phenyl]-1/ -pyrazole;
5-Isobutyl-3-methyl- 1-[4-(3-piperidin-1-ylpropoxy)-phenyl]- | /-pyrazole; |
5-Isobutyl-3-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyl}-2{/-pyrazole;
5-Isobutyl-3-methyl-1-[4-(3-pyrrolidin-1 -ylpro;ﬂoxy)—phenyl] -2 H-pyrazole;
1-Cyclobutyl—4—{4~(3~5—diisopropylpyrazoi~I—yl)phenoxy]pipen'dine;
5-tert-Butyl-3-methy!-1-{4-(3-pyrrolidin-1-ylpropoxy)-phenyl|- | fl-pyrazole;
5-tert-Butyl-3-methyl-1-[4-(3-piperidin-1-ylpropoxy)-phenyl]-1 H—pyfazole;
3,5-Dimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl{-1 H-pyrazole;
3,4,5-Trimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1//-pyrazele;
4-Ethyl-3,5-dimethyl- 1 -[4-(3-pyrrolidin-1-ylpropoxy)phenyl}- 1 //-pyrazole;

4-Butyl-3 ,S—dimetﬁyl— 1-[4-(3-pyrrolidin-1~ylpropoxy)phenyl}-1//-pyrazole;
4-Phenyl-3,5-dimethyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl|-1 /-pyrazole;
5-Methyl-3-phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1# pyrazole;
5-Methyl-3-phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-2 /-pyrazole;
3-tert-Butyl-5-phenyl-1-{4-(3-pyrrolidin-1-ylpropoxy)pheryl}- | //-pyrazole;
3-Phenyl-1-[4-(3-pyrrolidin-1 -ylpropoxy)phenyl]-4,5,6,7-tetrahydro-1 H-indazole;
3-Phenyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-4,5,6,7-tetrahydro-2 H-indazole;
5-Furan-2-yl-3-methyl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl}-1/[-pyrazole;
3-Difluoromethyl-5-furan-2-yl-1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H-pyrazole;
3-Trifluoromethyl-S-furan-2-yi-1-[4-(3-pyrrolidin-1 —ylpropoxy‘_)phenyl]-IH—byrazoIe;



WO 2007/094962 PCT/US2007/002547
64

3-Triﬂuororﬁeth y I-’S-thiophen—2-yl- 1-[4-(3-pyrrolidin-1-ylpropoxy)phenyl]-1 H—pyrazolhe;

. 3-Difluoromethyl-5-phenyl-1-{4-(3-pyrrolidin-1-ylpropoxy)phenyl]}-1 H-pyrazole;
5-Phenyl-1-{4-(3 -pyrrolidin— 1-yl-propoxy)-phenyl}-3-trifluoromethyl-1 H-pyrazole;
1-{4-[3-(2-(R)-Methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-5-phenyl-3-trifluoromethyl-1 -

. pyrazole; _

Dimethyl-(1-{3-[4-(5-phenyl-3-trifl uoromethyl-pyrazol-1-yl)-phenoxy]-propyl }-pyrrolidin-3-
yh-amine; .
4-{3-[4-(5-Phenyl-3-trifluoromethyl-pyrazol-1-yl)-phenoxy]-propyl }-morpholine;
1-{3-[4-(5-Phenyl-3-triftuoromethyl-pyrazol-1-yl)-phenoxy}-propyl }-piperidine;
3-Methyl-1-[4-(3 -pyrrolidin-1-yl-propoxy)-phenyl]-4,5,6,7-tetrahydro-1 H-indazole;
3-Methyl-2-{4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-4,5,6,7-tetrahydro-2H-indazole;
3-Methyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-1,4,5,6-tetrahydro-cyclopentapyrazole;
3-Methyl-2-[4-(3-pyrrolidin-1-yl-propoxy}-phenyl}-2 ,4,5,6-tetrahydro-cyclopentapyrazole;
3-Methyl-1-|4-(3-piperidin-1-yl-propoxy)-phenyl}-1 ,4,5,6-t’etrahydro—cyclopentapyrazole;
3—Metﬁyl—2- [4-(3-piperidin-1-yl-pro poxy)—phenyl]—2,4,i5,6—tetra_.hydzo—cyc[opentap yrazole;
3,5-Diisopropyl- 1 -[2-methyl-4-(3-pyrrolidin-| —ylpropoéty)phenyl]—l H-pyrazo l'e;
3,5-Diisopropyl-1 -[2-methyl-4-(3-piperidin-1 —yIpropoxy)phenyl]—lH—p’yrazoIe;

- 5-Benzofuran-2-yl-1-[4-(3-pyrrolidin-1 —ylprOpoxy)phefxyl]-3-triﬂu0romethyl— 1H-pyrazole;

3-Methyl-1-[4-(3-pyrrolidin-1-yl-propoxy)-phenyl]-1 H-benzo[4,5]thieno[3,2-c]pyrazole;

3-Meth yl-1-{4-[3 —(2-methyl-pyrroiidin— 1-yl)-propoxy]-phenyl}-1H-benzo[4,5]thieno[3,2-
c]pyrazole;

3-[4-(3 —nyro lidin-1-yl-propoxy)-phenyl]-1 -triﬂuoroméfhyl%H-S -oxa-2,3-diaza-

cyclopentajajindene; ' )

3-{4-[3-(2-Methyl-pyrrolidin-1-yl)-propoxy]-phenyl}-1-trifluoromethyl-3H-8-oxa-2,3-diaza-
cyclopentala}indcne;

Dimethyl-(1-{3 [4—(1-triﬂuoromethyl~8—oxa—2,3—diaza-;iyclopenta[a]indcn—B -yh-phenoxy]-

propyl}-pyrrolidin-3-yl)-amine; |

1-[4-trans-(3,5-Diisopropyl-pyrazol-1-yl)-cyclohexyl]-4-1sopropyl-piperazine;
1-[4-cis-(3,5-Diisopropyl-pyrazol-1 —yl).—cyclohexyl}—45isopropy17piperazine;
3,5-Diisopropyl-1 -[trans-4-(3-pyrrolidin-1 —yI~propoxy);cyclohe>gyl]- 1 H-pyrazole;
3,5-Diisopropyl-1 —tcis—4—(3—pyrrolidin—l —yl—propoxy)—cyclohexyi]—1H -pyrazole;
5-Methyl-2-[4-(-pyrrolidin-1-yl-propexy)-phenyl]-2 H—pyrazole—3-carb0xylic acid

cyclohexylamide
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5-Methyl-2-{4-[3-(2R- methylpyrrol1dm-l-yl)propoxy]phenyl} -2H-pyrazole-3-carboxylic
acid cyclohexylamide;

S—Meﬂ1y1—2—[4-(3-p1pendin—1 -ylpropoxy)phenyl}-2 H-pyrazole-3-carboxylic acid
cyclohexylamide; |
5—Methy1~2—[4—”(3—morpholin—4-yIpropoxg)phenyl]-2H~pyrazoIe—3 -carboxylic acid
cyclohexylamide;

5-Methyl-2-{4-[2-(1-meth y]pyrrolidin—Zé?l)ethoxy]phenyl}~2H—pyrazole—3—carboxylic acid
cyclohéxylamide'

{5 -Methyl-2-[4-(3-pyrrolidin-1- ylpropoxy)phenyl] 2H-pyrazol-3-yl}pyrrolidin-1-
ylmethanone; ;

5-Methyl-2-[4-(3-pyrrolidin-1-yl propoxfjphenyl]—2H—pyrazole—3 -carboxylic acid
cyclohexylmethylamide; '

5-Methyl-2-[4-(3-pyrrolidin-1- yIpropoxy)phenyl}-ZH—pyrazoIe— -carboxylic acid
cyclobutylamide;

5-Methy1—2-[4-(3 -pyrrolidin-1-ylpropoxy)phenyl}-2H-pyrazole-3-carboxylic acid
phexfylaxnide- “

5-Methyl-2-{4-(octahydroquinolizin-1- ylmethoxy)phenyl]-2H—pyrazole—3 carboxylic acid
cyclohexylamide; and E

5-Methyl-1 -[4~(3—pynolidin—1 -ylpropoxy)phenyl}-1 H-pyrazole-3-carboxylic acid

cyclohexylamide.

4.. A pharmaceutical composition comprising at least one compound of any one

of claims 1-3 in combination with a pharifnaceutically acceptable carrier.

5. A. method of treating a condmon in a patient in which modulation of histamine
Hj receptors 1s of therapeutic 1mportance compnsxng administering an effective amount of at

least one compound of any one of c[alms 1-3toa patient in need of such treatment.
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