
CYCLOPROPYL ANNE D-RWATIVES BACKGROUND ND OF THE
INVENTION et".: nica Field         The invention
relates .to cyClopropyi amine compounds, compositions
comprising such compounds., methods for rnaling the
compounds, and methods of treating conditions and
disorders using such compounds and cOmpositions.
Descripdon of Related Technology        Histamine is 8
well-known ;Modulator of neuronal activity, At least
four types of hiStamine receptors have been reported
in the literature, typically referred.to.as
10histamine-1 , histamine-2, histamine-3" and
histwitine-.4. The class of histamine receptor known
as hiStamine-3 receptors is beiieved toplay a role in
neurotransmission in the .central nervous system. The
histamine-3 (1-1,-,..) receptor was :first
characterized. pherMacologleally on histaminergic
nerve terminals (Nature, 302832-837 (1.983yi, Where.
it..regtilates the pJ.release of neurotransmitters in
.both the central nervous system and peripheral
organs, particularly the kings, cardiovascular system
and ga,strointestinai tract H3. receptors are thought
to be located presynapticaily on histaminergio nerve
endings, and also on neurons possessing other
activity, such as adrenergic, cholinergic,
-serotoninergic, and dopaminergio actiVity. The
existence of H receptors has been confirmed by the
development. of selective H3 receptor agonists and
antagonists ((Nature, 327:117-123 (1987); LeUrs and
Timmerman, .ed. The History of Fi-, Receptor; a Target
for New Drugs," Elsevier (1998)),        The activity
at the H3receptors can be modified or regulated by the
administration of H receptor ligands. The lig:ands can
demonstrate antagonist, inverse agonist, agonist, or
partial agOnist activity. For example, H3 receptors
have been inked to conditions and disorders related to
memory and cognition processes, neurological
processes, cardiovascular function, and regulation of
blood. sugar: .among other systemic .activities,
Although venous classes of compounds
demonstratingreceptor-modulating activity exist, it
would be beneficial to provide additional compounds
demonstrating activity at the 301-13 receptors that
can be incorporated into pharmaceutical compositions
useful for therapeutic methods,  WO
2009/079225PCT/US2008/085622 BRIEF DI.:.SCRIEIONgf 1
IRE AVVINGS F.GURE 1 is a powder X-ray diffraction
pattern. of
2444(13,2S)72-(((3)-.2tMetnyt-pyrrolidin1-yirnethyl)-c
yclopropyil-ohenyil-2H,pyriciazin-3-one Lbitaffrate
monohydrate. 5FIGURE 2 is a thermogram of 244-ri
S,2S)-2-((S)-2.--Methyl-Oyrrolidin-1-ytmethyl)-
cyclopropyi --phenyll-21-1-pyridazin-3-one
L-bitartrate Monohydrate obtained by thermal
gravimetric analysis (TGA), 



FIGURE 3 is a powder X-ray Cif-fraction pattern M 240
S,2S)-2,i(S).-2-klethyl-pyrrolidin1-ylmethyl)-cyclopro
pyil-phenyl)-2H-pyridazin-6-one L-bitaffrate
anhydrate. 1.0FiGtji E .a powder X-ray diffraction
pattern of 2+1-[(1S,2S.)-2-(,..(S)-2-Methyl-pyrradln-
- ylmethyl)-cyclopropyti-phenyli-2H-oyridazin-3-one.
D-bitartrate. dlhydrate.. FIGURE .5 is a therme,)pram
of
2-{44(16,26)--2-4,(S)-2-Methyl-pyrrolidin-1-ylmetnyi)-
cyclooropyll-ohenyWH-byridazin-a-orie D-bitartrate
dihydrate obtained by therrnai gravimetric .analysis
(TGA). fiGUR.E. 6 is. a powder 'X-ray diffraction
pattern of
2-,(4-RISi2S)H2-((S)-24.1.etnyi-pyrroildinlimethyl)-cy
clobropyPrpherlyi}-2H-pyridazin73-one.D-bitaitrate
SUMMARY OF THE IN\lENTIO       The invention is
directed to cyclopropyl amlne's and, more
particularly, bicyclic-and tricyclic- subStituted
cyclopropyl. amine derivatives: AOcordingly, one
aspect of the invention relates to compeundeof formula
(n: ....... , - V. or a pharmaceuticaliy acceptable
salt, ester, amide, or..prodrug thereof, wherein. one
ofR and A2. is.a group of the formula       the other
of Rt and R2 LS 5elected from hydrogen, aikyt alkoxy,
haloge.n, cyano,.. arc thicialkoxy;         R3.", an.d
R are each independently selected from the group
consisting of hydrogen, alkyl, triflucroalkyt,
trifluoroalkoxy: alkoxy, ha!ogen, cyano, and thioaikwy
R4 and R5 are each independentiy selectee.; from -M(A
fluoroalkyl, hydroxyalkyl, alkoxyalkyl, and
.cycloaikyl, or R4 and R, taken together with the
nitrogen atom to which each is attached form a
non-aromatic riho of the formula:  or           R7,
1R,, Rg, and R;0 at each occurrence are each
independently selected from hydrogen, hydroxyalkyl,o
oacycloalkyl, and alkyl; R11, Rand R14 are each
independently selected from hydrogen, hydroxyay akyL
and fluoroalkyl;        R" is elected from a 5- to
5-membered heteroaryl ring, cyancohf.:nyi, an 8- to
12- membered bicyclic heteroaryl ring, and a 4- to
12-membered heterocyclic ring;        R.,3,t is
se.lected from hydrogen, a 5- to 5-membered hetercaryl
iing, an aryl drig, an 8- to 12 -membered bcyclio
heteroaryi ring, and a 4- to 2-mernbered N,Aerocyclic
rino; 



100 sele.cted from 0 and S; L s --;;[C(RiE)(R ;7)h; s
selected from a bond, aikyiele,U CS- -NH-.-- C(;
:qN(R), and -N(alkyl)-; 14 Is selected from a bond,
alkylene, 15-C(=0) (R16), and -N(F4t,)- R is selected
from hydrogen, alkyl, acyl, alkoxycarbohyl, amido, and
formyl; RI, and R17 at each occurrence are
independently selected from hydrogen and alkyl;
R and R at each occurrence are indepenO.entiy
-.e.:,,...dectect from hydrogen, nydroiy,
.20alkyalkylarnina,.fluero, andHdialkylarnine; or 8;
and is. an integer from I t9.5. .Another .aepect.of
the imentiOn relates te.Onarmacedtioai.cOrnbositiens
composing compounds. 0111E4 Invention," Such
.comocisitions can be administered in. aecordanCe With
.a.Method,ofthe'lnwentidn, totpat o
atherapeUttc:regimenf treatment or prevention of
cendtiOne.and disOrde.rs.related to H"eceptor
activity..       Yet . another espect of the inVention
relates to particular aarits of some compounds,
processes for preparThg such compoundsand,salts." and
.cornoositiOns...compheing: the  WO
2009/079225PCT/US2008/085622 same. Yet another aspect
of the invention relates to a method of selectively
modulatMg 1,3 rieiceptor actiVity. The method is
useful for treating, or preventing. conditions and
disorders related to li-13 receptor modulation in
mammals. More particularly; the method is useful for
treating or preventing conditions and dist'prders
related to memory and cognition processes,
neurological processes, cardiovascular function, and
body weight. Aci7.cirdingiy, the compounds and
composons of the irwention are useful as a medicament
for treating of preventing H3 receptor modulated
diseases. Processes for making compounds of the
invention also are contemplated.       The compounds,
compositions comprising the compounds, methods for
making the compounds, and methods for treating or
preventing conditions and disorders by administering
the compounds are further described herein.
.QETAIIJED:DES 'PTION OF THE iNYENTION. De liition of
Terms 



Certain terms as used in the specification are
intended to refer to the following definitions, as
detailed below,        The term "acyll as used herein
means an alkyl group, as defined herein, appended to
the parent molecular moiety through a carbonyl group,
as defined herein. Representative examples of acyl
include, but are not limited to, acetyl, 1-oxopropyl,
dimethyl-1 -oxopropyl, 1-oxobutyl, and 1-oxopentyl.
The term "acyloxy" as used herein means an acyi group,
as defined herein, appended to the parent molecular
moiety through an oxygen atom. Representative examples
of acyloxy include, but are not limited to, acetyioxy,
propionyloxy. and iscibutyryloxy.        The term
alkenyl" as used herein means a straight or branched
chain hydrocarbon containing from 2 to 10 carbons, and
preferably 2, 3 4, 5, ore carbons, and containing at
least one carbon-carbon double bond formed by the
removal of two hydrogens. Representative examples of
alkenyl include, but are not limited to, ethenyl: 2-
propienyl, 2-methyl-2-propenyi, 3-butenyi, 4-pentenyi;
5-hexertyl, 2-heptienyl, 2-rnethyl-1heptenyl, and
3-decenyi.        The term ''alkoxy'' as used herein
means an alkyl group; as defined herein, appended to
the parent molecular moiety through an oxygen atom.
Representative examples of aikoxy include, but are not
limited to methoxy, ethoxy, propoxy, 21-prop, xy
butoxy, tert-butoxy, pentyloxy, and nexyloxy, , The
term "aikcxyalkoxy" as used herein means an alkoxy
group, as defined "+-  WO 2009/079225PCT/US2008/085622
herein, appended to the parent o 1 ec ular moiety
through another aikoxy group, as defined herein.
Representative exampies of alkoxyalkoxy include, but
are not limited to, teA-Putoxyrriethoxy,
2-ethoxyethoxy, 2-metnoxyethoxy, and methoxymetnoxy,
The term "alkoxyalkyl" as used herein means an aikoxy
group., as defined herein, 5appended to the parent
molecular moiety through an alkyl group, as defined
herein, Representative examples of alkoxyalkyi
include, but are not limited to, tert-butoxymethyl,
2-ethoxvethyl, 2-methoxyetnyi, and metnoxymethyl, ".
The term "alkoxycarbonyl" as used herein means an
alkoxy group, as defined herein, appended to the
parent molecuiar moiety through a carbonyl group, as
defined 10herein. Representative examples of
alkoxycarbonyl include, but are not limited to,
methoxycamonyl, ethoxycarbonyi, and
tert-butoxycarbonyi The term aikoxyminoused herein
means an ,Alkoxy group,d neit, appended to the parent
molecular moiety through an imina group, as defined
herein. Representative examples of alkoxyimino.
include, but are not limited to, 



15ethoxy(imino)methyl and rnethoxy(imino)methyl.
The term "alkosxysulfonyi" as used herein means an
aikoxy group, as defined herein, appended to the
parent .motecular moiety through a sulfonyi group, as
defined herein. Representative examples of
alkoxysulfonyl include, but are not limited to,
metnoxysulfonyl, ethoxysulfonyl, and propoxysulfonyl.
20The term "alkyr as used herein means a straight or
branched chain hydrocarbon containing from 1 to 10
carbon atoms, and preferably 1, 2, 3, 4, 5, or 6
carbons, Representative examples of alkyl include, but
are not limited to, methyl, ethyl, n-propyl,
iso-propyl, n-butyl, Sec-butyl, iso-butyl, tert-butyl,
n-pentyl, lsopentyl, neopentyl, n-hexyl,
3-methylnexyl, 2,2-dimethylperityl,
2,3-dimethylpentyl. n-heptyi, n-ootyl, n-nonyi, and n-
25decyl.       The term "alkylamino' as used herein
means an alkyl group, as defined herein, appended to
the parent molecular moiety through a NH group,
Representative examples of alkylamino include, but are
not limlted to, methylamino, ethylamino,
isopropylamino, and butylemino. The term
"elkylcarbonyi" as used herein means an alkyl group,
as defined herein, appended to the parent molecular
meiety through a carbonyl group, as defined herein.
Representative examples of aikylcarbonyl include, but
are not limited to: methYk;arbotIYI, ethylcarbonyl,
isoorr"lpylcarbonyl, n-propylcarbonyl, and the like.
The term "alkyle.ne" means a divalent group derived
from a straight or branched chain hydrocarbon of from
1 to 10 carbon atoms. Representative examples of
alkylene include, but are not limited to, ..CH,
-C(CH3)2-: -CH2CH2-, -CI-12C1-12CH2-, -5-  WO
2009/079225PCT/US2008/085622 -CH2CH-,,C1--kCH2-, and
-C1-12CH(C1-13)C1-1r.        The term "aikylsulfonyr
as used herein means an alkyl group, as defined
herein, appended to the parent .moleoular moiety
through a suifonyl group, as defined herein,
Representative examples of alkylsulfonyl include, but
are not limited to, methyisulfonyl and ethylsuifonyl.
The term "alkynyi" as used herein means a straight or
branched chain hydrocarbon group containing from 2 to
10 carbon atoms, and preferably 2, 3, 4, or carbons,
and containing at least one carbon-carbon triple bond.
Representative exampies of alkynyi include, but are
not limited to, acetylenyl, 1-bropyriyi, 2-prooynyl,
3- butynyi, 2-pentyhyl, and 1-butynyl.        1-he
term 'amido" as used herein means an amino,
alkylamina, or dialkyiamino droop appended to the
parent molecular moiety through a carbonyl group, as
defined herein, Representative examples of amido
include, but are not limited to, aminocarbonyl,
rnethylarhinocarbonyi, dimethyiaminocarbonyl, and
ethYlmethylaminocarbonyi. 15The term 'ammo" as used
herein means a -NN2 group_        The term 'aryl" as
used herein means a monocyclio hydrocarbon aromatic-
ring system. Representative examples of aryl include,
but are not limited to, phenyl,        The aryl groups
of this invention are substituted with 0, 1, 2, 3, 4,
or 5 substituents independently selected from acyl,
actyloxy, alkenyi, alkoxy, alkoxyalkoxy. alkoxyalkyl, 



90..Tflkits,xyczarbonyi, alkoxyimino, alkoxysulfonyi,
alkyl, alkylcarbonyi, aikylsulfanyl, aikynyl,
carboxy, cyan, .cyciclalkylcarbonyl, formyl,
haloalkoxy, haloalkyl, halogen, hvdroxy, hydroxyalkyl,
mercapto, nitro, thioalkoxy, NRAR, and (NRAR)sulfonyl.
The term "arylelkyl" as used herein means an aryl
oroub, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined
herein, 25Representative examples of arylalkyl
include, but are not limited to benzyl, 2-phenylethyll
and 3-phenylpropyl. The term "carbonyl" as used herein
means a -C(--,,0)- group.        The term "carboxy" as
used herein means a -CO2H group, which may be
protected asan ester group 30The term "cyano" as used
herein means a -CN group.        The term
'ciyanophs.myi" as used herein means a -CN group
appended to the parent molecular moiety through a
phenyl group, inducting, but not limited to,
elcyanophenyl, 3-oyanoohenyl, and 2-cyanophenvi The
term "cycloaikyl" as used herein means a saturated
cyclic hydrocarbon group containing from 3 to 8
carbons. Examples of cycloalkyl include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and
cycloortyl. -6-  WO 2009/079225PCT/US2008/085622 The
cycioaikyi groups of the invention are substituted
with 0, 1, or 4. substituents selected from aoyi,
acyloxy" akenyl, allcoxy, alkoxyalkoxy, alkoxyalkyi,
alkoxycarbenyl, akoxyimino, akyL akyhyl, arnido,
carboxy, cyan, ethylenedioxy" formyt, halcatkwi:y,
naoaky, hialOgen, hydroxy, hydroxyaikyl,
methylenedioxy, oxo, tnioalkoxy, 5and       The term
"cycloalkylcarbo.nyi" as used herein means a
.cycloelkyl group, as defined herein, appended to the
parent moiecular moiety through a carbonyl group, as
defined herein. RepresentatiVe examples of
cycloaikylcarbortyl include, hut are not limited to,
cydoprcDylcarbonVi, cycopentycarbonyl,
cyclohexyloarbenyl, and oyoloheptyiparbonyl. The tent
'dialkylarnindused herein means two independent alkyl
groups, as defined herein, appended to the parent
molecular moiety through a nitrogen atom.
Representative examples of dialkylamino include, but
are not limited to, dimethylamino, diethylamino,
ethylmetnylamino, and 'buty,methylaminc. 



The term "fluoro" as used herein means F.       The
term Iluordalkoxy" as used herein means at least one
fluoroeikyl group, as defined herein, appended to the
parent molecular moiety through an oxygen group, as
defined herein. Representative examples of fluoroalkyl
include, but are not limited to, trifiuorome.thoxy
(C.FO), and difludromethoxy (CHF20). ., 20The term
"fluoroakyr as used herein means at least one fiuord
group, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined
herein. Representative examples of flucroalkyl
include, but are not lirrimd to, fluoromethyl,
difluoro M ethyl, trifluoromethyl, pentalluoroethyl,
and 2,2,24rifl eroethyi The term "fprmyr as used
herein means. a -C(0)H group. The term "halo" or
"halogen' as used herein means Ci, Br, or F.       The
term Thaloalkoxy" as used herein means at least one
halogen, as defined herein, appended to the parent
molecular moiety through an alkoxy group, as defined
herein. Representative ex,amples of haloaikoxy
include, but are not limited to 2- fluoroetnpxy,
trifluoromethoxy, and oentafluoroethoxy: 30The term
"haloalkyl" as used herein means at least one halogen,
as defined herein, appended to the parent molecuiar
moiety through an alkyl group, as defined herein.
Representative examples of halotalkyl include, but are
not limited to onlpromethyl, 2-fluomethyl,
trifluoromethyl, pentafluoroethyl., and
.2-chlor0-3-fluompentyl.       The term ''hetercaryr,
as used herein, refers to an aromatic ring containing
one or more heteroatonns independenth,! :selected from
nitrogen, oxygen, or sulfur, or a tautomer thereof,
Such rings can be mon:acyclic or bicyclic as further
described herein. Heteroaryl -7-  WO
2009/079225PCT/US2008/085622 rings are connected to
the parent molecular moiety, or to L2 or L wherein L2
and L3 are defned in formula (t), through a carbon or
nitrogen atom.       The terms 'rnonocyciic heteroaryf
or '5- or 6-membered heteroaryi ring, as used herein,
refer to 5- or 6-membemd aromatic rings containing I,
2, 3, or 4 heteroatoms i:nCependentiy selected from
nitrogen, oxygen, or sulfur, or a tautomer thereof.
Examples of such rings include, but are not limited
to, a nog v./herein one carbon is replaced with an O
or S atom: one, two, or three N atoms arranged in a
suitable manner to provide an aromatic ring; or a ring
wherein two carbon atoms',in the ring are replaced
with one 0 or S atom and one N atom, Such rings can
include, but are not limited to, a six-membered
10aromatic ring wherein one to four of the ring carbon
atoms are replaced by nitrogen atoms, five-membered
rings containing a sulfur, oxygen, or nitrogen in the
ring: five membered rings containing one to four
nitrogen atoms; and five Membered rings containing an
oxygen or sulfur and one to three nitrogen atoms.
Representative examples of 5- to 6-membered heterearyl
rings include, but are not limited to, fury!, 15
mu1azoyL soxazolyi, isothiazolyi, oxazolyl, pyrazinyl,
pyrazolyi, pyridazinyi, pyridinyl,
pyrimidinvL.oyrroiyi, tetrazoiyi, [1,2,3IthiaOtazoiyi,
11,2,3]oxadiazolyl, thiazoiyi, thienyi, [1
,2.3tnazmvl, [1,2,41thazinyl, [1,3"5;triazinyl,
(1,2,3]triazolyl, and [1,2,41triazolyi,         The
term "bicyclic heteroaryr or "8- to 12- membered
bioydic heterearyi ring", as used herein; refers to an
8-, 9-, 10-, 11-, or 12-membered bicyclic aromatic
ring 20containing at least 3 double ponds, and wherein
the atoms of the ring include one or more 



heteroatoms independently selected from oxygen,
sulfur, and nitrogen. Representative examples of
bicyclic neteroary,1 rings include indolyi,
benzothienyl, banzefuranyl, indazoiyi, benzimidazoiyi,
benzethiazolyl, benzoxazolyi, benzoisothiazolyl.
benzoisoxazoiyi, Quinoimnyl, soquinolinyl, quinazoUnA
quinoxalinyl, phthalazinyi, pterldinyl, ourinyl,
riaonthyridinyi, cnnolinyl, thieno[2,3-dlimidazole,
thieno[3,2-bigyridinyl, and pyrrOlopyrimidinyi.
1-ititeroaryl groups of the invention, whether
monocyclio or bicyclic, may be substituted with
hydrogen, or optionaily substituted with one or more
substituents independently selected from acyl,
acylcxy, alkenyi, alkoxy, alicoxyalkoxy, alkpxyaikyi,
30aiRoxycarbohyl, alkoxyimino, alkoxysulfonyi, alkyl;
ciikyloarbonyi, alkyisulfonyi, carboxy, cyan,
cycioaikyl, fluoreaikoxy, tormyl, haioakoxy,
heicalkyi, halogen, hydroxy, hydrwcyalkyl, mercapto,
nitro. alkylthm, -NRARB, and (NRARB)carbonyi
Monocyclic heteroaryi or 5- or 6-membered heteroary/
rings are substituted with 0, 1, 2, 3, 4, or 5
substituents. Bicyclic heteroaryl or 8- to 12-membered
bicyclic hatemaryl rings are 35substituted with 0, 1,
2, 3, 4, 5, 6, 7, 8, or 9 sobstituents HetE.,roarvi
groups of the present invention may be present as
tautomers.  WO 2009/079225PCT/US2008/085622 The terms
"heterocyclic ring" and "heterocycle", as used herein,
refer to a 4. to ,. membered mcimooyclio or bicyclic
rin,o contaning one, two, three; four, or five
heteroatoms independently selected from th,,s group
consisting of nitrogen, oxygen, and sulfur and aisc.)
containing either at least one carbon atom attached to
four other atoms or 5 one carbon atom substituted with
an oxo group and attached to two other atoms. Four-and
five-membered rings may have zero or one double bond,
Six-membered rings may have zero, one, or two double
bonds. Seven- and eight-membered rings may have zero,
one, two, or three double bonds. The non-aromatio
heterocyc,le groups of the invention can be attached
through a carbon atom or a nitrogen atom. The
non-aromatio 10heterocycle groups may be present in
tautomeric form. Representative examples of
nitrogen-containing heterocycles include, but are not
liMited to, azepanyi, azetidinyi,          azooanyl,,
dihydropyridazinyl, dihyOropyridinyi,
dihydropyrimidinyl, morpholinyi, piperazinyi.
pipe,ridinyl, pyrrolidinyi, pyrrolinyi,
dihydrothiazoly1; dihydropyridinyt, and
thiornomholiny, Representative examples of
non-nttrogen contang nonaromatic 15heterocycles.
include, but are not limited to, dioxan,A dithianyi,
tetrahydrofury , dih,ydropyranyi, tetrahydropyranyl,
and [1,3]dioxolanyi,        The heterocycles of the
invention are substituted with hydrogen, or optionally
substituted ,,,vith 0, 1, 2, 3, 4, 5, 6, 7, 8, or 9
substituents independently selected from acy, acyloxy,
alkenyl, alk.oxy: aikoxyalkoxy, alkoxyaikyl,
alKoxycarbonyi, aikoxyirnino, 20alkoxyst.&nyi, dkyi,
alkyisulfonyi, amido, arylaikyl, aryialkoxycarbonyi,
oarboxy; oyano, formyl, haloaikoxy, ha:balky:,
halogen, hydroxy, hydroxyakyl, mercapto, nitro, oxo,
thioalkoxy, -NRARB. and (NRARB)suffonyi. Additional
examples of heterocycles include, but are not limited
to, azetidin-2-one, 



azepan-2-one,(41 H-benzol,e][1,4]diaziapin-5(41-)-one,
pyridazin- 3(2N-one, byridin-2(1 H)-one;
pyrimidin-2(1H)-one, pyrimidin-2,4(1H,3,H)-dione,
byrrolidin-2-one, benzio[d]thiazol-2(3H)-one,
pyridin-4(1 H)-one, midazoiidin2one, 11-1-
imidazol-2(3H)-one. piperldin-2-one,
tetrahydropyrimidin-2(1H)-one, 1hi-benzo(dlimidazol-
2(3A)-One, Li
,2,41ithiadiazolonyi,,2,5Ithft,tdiazolon0,,3,41thiadia
zinonyl, [1,2,4joxadiazobnyi; ri,2,51oxadiazolonyl,
[1,3,4]oxadiazinonyl, and I 5-dihydro- 30be nzo[b][ 1
,41diazepi The term l'hy&uy" as used herein means an
-OH group.       The term "hydroxyalkyr as used herein
means at least one hydroxy group, as defined herein,
appended to the parent molecular moiety through an
alkyl group, as defined herein. Representative
examples of hydroxyalkyi include, but are not limited
to, 35hydroxymethyi, 2-hydroxyethyl,
2-methyl-2-hydroxyethyl, 3-hydroxypropyl, 23-
dihydroxypentyl, and 2-ethyl-4,hyOroxyheptyl, -9-  WO
2009/079225PCT/US2008/085622       The term
"hydroxy-proteoting group" means a substituent which
protects hydroxyl groups against undesirable reactions
during synthetic procedures. Examples of
hydroxypi-otedting groups include, but are not itmited
to, methoxymethyi, benzy/oxyrnethyl, 2-
methoxyethoxymethyl, 2-(trimethylsi/y1)ethoxymethyl,
benzyt, triphenyirnethyl, trichloroethyl. t-butyl,
trimetnyisilyl, t-butyldimethylsilyi,
1-buty/Oiphe.nylsilyl, Methylene acets acetonide
benzylidene acetal, cyciic ortho esters,
methoxymethylene, cyclic carbonates, and cyclic
boronates. Hydroxv-protecting groups are appended onto
hydroxy groups:by reaCtiOrl OT the compound that
contains the hydroxy group with a base, such as
triethvlarnine, and a reagent selected from an alkyl
halitht.N-., alkyl trifilate, trialkyyi halide,
trialkylsilyl trifiate, aryldialkylsilyitriflate, or
an alkylonioroformate, CH. or a dinaloboronate ester,
for example with methyliodider benzyl iodide, Vieth
.ilyitrifiate, ",:,,,cetyl chloride, benzylohioride,
or dimethyloarbonate. A protecting group also may be
appended onto a hydroxy group by reaction of the
compound that contains the hydroxy group with acid and
an alkyl acetai, The term "imino" as defined herein
means a -C(=N11)- group. The term "meroapto" as used
berem means a -SH group.       The term "-NRAPqr" as
used herein means two groups, _A and Ra, whicAl are
appended to the parent m,olecular moiety through a
nitrogen atom, RA and R3 are independently selected
from hydrogen, alk.yi, acyl, and formyi.
Representative examples 20of -NRAR; l.nclude, but are
not limited to, amino, dimethylamino, metylarnino,
ac,:etyiamino, and acetyliTiethylamino. 



The term "(NR,R)alkyl" as used herein means an -NRR5
group, as defined herein, appended to the parent
molecular moiety through an alkyl group, as defined
herein. Representative examples. of (NRARBtalkyl
include, but are not limited to 2-
25(methylamine)ethyl, 2-(dimethylamino)ethyl,
2-(arrino)ethyi, 2-(ethylmethyiamino)ethyl, and the
like.       The term "(NRAROcarbonyl" as used herein
means an -NRARB group, as defined herein, appended to
the parent molecular moiety through a .Pareonyl group,
as defined' herein, Representative examples of
(NRARLO,carboriyi include, but are not iimited to,
aminocarbonyl, (methylarninto)carbonyi,
(dimethylamino)carbonyi, (ethylmethylamino)carbonyl,
and the       The term (NRR)sufony as used herein
means agroup, as det:ned herein, appended to the
parent molecular moiety through a sulfonyi group, as
defined herein, Representative examples of
(NR,ARB)suifonyl include, but are not limited to ,);
)arnirlOSLiifOnYI, (methylarn;no)sulforiA
(dimethylaminc)sulfonyi and
(ethylmethylaminc.t)sulfonyi.  WO
2009/079225PCT/US2008/085622 The term 'nitre as. used
herein means a -NO2 group,      The term "nitrogen
protecting group" as used herein means those groups
intended to protect a nitrogen atom against
:undesirable reactions during .synthetic procedures.
Nitrogen protecting groups comprise carbamates,
amides, N-benzyi derivatives, and imine derivatives.
Preferred nitrogen protecting groups are acetyl,
benroyl, benzyi, benzyloxycarbonyl (Cb,z), formyl,
phenyisulfonyi, pivaioyi, tert-butoxycarbonyi (Boo),
tenbutylacetyl" trifluoroacetyl, and triphenylmetnyl
(trityl). Nitrogen-profe.cting groups are appended
onto primary or secondary amino groups by reacting the
compound that contains the amine group with base, such
as triethylamine, and a reagent selected from iuan
alkyl ,halide, an alkyl trifiiate, a dialkyl
anhydride, for example as represented by (alkyl--
0)2C,;=0. a diary anhydride, for example as
represented by (aryl-0)2.0O3 an acvi halide,
analkylchlaroformate, or an alkyisulfpnylhalide, an
aryisullonylhalide, or haioCON(alkyl)2, for example
acetylchlonde, benzoylchiorlde, benzyibromide,
loenzyloxycarbanylohloride, ftwaiyifluorlde,
ohenyisulfonylchloride, pivaioyichionide,
butyi-O-C=0)20,, trifiuoroacetic anhydride, and
triphenylmethylchloride The term "oxo" as used herein
means The term "sulfonyi" as used herein means a
-S(0)2- group,      The term lhioalkoxy" as used
herein means an alkyl group, as defined herein,
appended to the parent molecular moiety through 'a
SUITL:r atom, Representative exampies f thioalkoxy
inciude, but are no limited to, methylthie, ethylthio,
and propyithio. As used herein, the term "antagonist"
encompasses and describes compounds that prevent
receptor activation by an H3 receptor agonist aione,
such as histamine, and .also encompasses compounds
known as "inverse agonists", inverse ado:lists are
compounds that not only prevent receptor activation by
an H3, receptor agonist, such as histamine, but also
inhibit intrinsic H:is, receptor activity. poue
invention 



Compounds of the invention can have the formula (I) as
described above.           in compounds of formula
(1), one of R, and R2 s a group of the formula 30R.
the other group of RI and R2 is seiee,ed from
hydrogen, alkyi, alkoxv, halogen cyano, and
thicialkoxy. Preferably, R1 isand P.2 is selected from
hydrogen, aikyi, alkoxy, halogen, cyan. and
thlealkoxy. When one of R1 or R2 a-L2-Ro-LrRE,,b, then
the other is. preferably hydrogen.             is
selected from a bond, alkylene., -0-, -C(;0)-, -S-,
--NH-- NfR16)C(.0)-, asc(----,Q)N(R), and
-Ncalkyi),..is preferred that L; is a bond. t...a is
selected from a bond, alkylene, -0-,-S-,
-N(R16)C(0.)-, ii  WO 2009/079225PCT/US2008/085622
C(=0)N.(3R, and -N(R, wherein Ri6 is selected from
hydrogen, alk.yi, ecyt, alkoxycarboriyi, mido,, and
.tormyl. it is preferred that Lis a bond. Re, iS
selec,-lied.frorn.a 5- to f3.-membeired_heterioaryl
hng,.cyanophenylii an 8- to 12- membered bicycitc-
:riete.rperyil ring, and a 4- to.12-membered
.heterocyclic ring., The 5- to 56-membered heteroaryi
ring, 8- to 1 ',:.!-mernbered bicyclic heteroaryt
ring, and 4-, to 12- membered.hili.,iterocyclic ring.
for R':" can be substituted or .unsubstitutedi is
selected from hydrogen, a 5 to 6-Membered heteroaryi
ring, an aryl ring: an 8- to 12-membered bicyclic
heteroaryi ring, and a 4- to 12-membered heterocyclic
lino.. The 5- to 6Jnembered hoteroaryi ring, aryl nag,
8- to 1 24nembered bicyclic heteroaryl 10nag, and 4-
to 12-membered heterocyclic nag for R,,jo can be
substituted or uhsubstituted.      Specie .exambles of
5- to 6-Membere.d heteroaryi rings :suitable for Roi,
and Rm. include, but are not limited to, furyi,
midazolyl, isoxazolyl, iSOthiazolyl, oxazolyl,
pyrazinyl, nyrazolyi, pyridazinyl" pyridinyi,
pyrimidnyi, pyrrolyl,.tetrazolyi,
[1.,2,31thladiazelyl, [1,2,31oxadiazOlyi, thiaZalyl,
thierryl,.1,1,2,3]triazinyi, [1.,2,zdtriazinyi, [I
.3.5]triazinvi. 15 [1"2,31itriazolyi, and (I
"2:4]triazolyt, Preferred .6- to 6-membered
h.etercaryl rings are., for example, .pyrimidin.yl,
pyridinyi,. and .pyrazoilyi. Each of .the5--to
.6-membered heteroaryt rings a ndependently
unsubstituted OT substituted with substituents as
described herein, for example as in the Examples or
the Definitions. Examples of 8- to 12-membered
bicyclic heteroaryl rings suitable for tRic and 20
include, but are not limited to, indolyi,
bonzothienyi, benizoluranyt, indazolyi, bensimidazdyl,
berizothiazolyl, benzoxazalyl, benzcisothiezelyit
benzoisoxazolyt, quineilnyl, isoquinolioyi,
.quina.zolinyi, OUinoxatihyl, prithalazinyt,
ptieridinyl, purinyl; naphthyridinyt, cinnolinyl,
thieno[2,3-diimidazoie thieno[3,2-b]pyridinyi, and
pyrroiopyrirridinyi. Preferred 8- to 12-Membered
bicyclic hetaroaryi rings are, for 



25exampie,"berizothiazolyi and thieho[3,2-bipyrieinyL
Each of the 8- to 12-membered bicyclic hetercaiy rings
is independently unsubStituted or substituted with
sobstituehtis as described herein, for example as in
the Examples or the Definitions...       Examples of
4, to 12-membered heterocyclic rings suitable for R
and RFA". include, but are not :limited to, azepanyl,
azetidinyliaziridinyl,.azocanyi,.
dihydropyrrilazinyi,.dihydropyridinyl,
dihydropyrimidinyl, morpnolinyi, piperidinyi,
pyrrolidirwl, pyrrolinyl, dihydrothiazolyil,
dihydropyridinyi, thiornorOhollny., idioxarryl,
dithianyl, tetranydrofuryl, dihydropyron.yl,
teitranydropyranyl,.1,1,31dlexOlonyi, azetidin-2-onyl,
azepan-2-onyl,(Z).-1H-beni,-,,,oirel[1"4:idtazeOin-5(4
H).- onyil, pyridazini-3(2M-onyi, .pyindin-2(1H)-onyl,
cyrimidin-2(1H)-onyi, bYrimidin-2,4(1K3H)- 3"5dionyi,
pyrrolidin-2-onyl, bertzcidithiazol-2(3H).-onyli
.pyridin-4( IH)-dinyl, imidazoildia-2- onyl, I
H-iMidazol-2(3H)-onyi,tetrahydropyrimidin-2(1H)-onyi,
-12-  WO 2009/079225PCT/US2008/085622
[1,.2,4]thiadiazolonyl, [1,2,5ithiadiazoionyl,
(1,3,41thladiazinonyl, rI ,2,41oxadiazolonyi,
[1,2,5]oxadia7olonyl, [1.3,4]oxadiazinonyl, and
1/1-benzo[illimidazol-2(3H)-onyi. Preferred 4- to
12-membered heterocyclic rings are asetidin-2onyl,
azeban-2-onyi, pyridazin-3(211)-onyl,
pyrroiir_lins2-onyl, and piperldin,-2-ohyl.. Each of
the heterocyclic rinds is independently unsubstituted
or substituted o,,ith substituents as described
herein, for example as in the Examples or the
Definitions.      In one preferred embodiment, the
group Ri is --L2-RL3-R, wherein L2 is a bend', Ru,, is
hydrogen: La is a bond, R is selected from a 5- or
6-membered heterceryi ring; and R2,R. R, Rr, and L are
as previously described      In another prefe..,rred
embodiment, the group R is 1,2-Re,-L3-Re.b, wherein L2
is a bond; R is hydrogen; L is a bond; R.3,, is
selected from a 8- to 12-membered bicyclic heteroaryl
ring; and R2, R3, R. R&L" RA, Rs, and L are as
previously described herein,      in another preferred
embodiment, the group RI iswherein 1-2 is a bond; R is
hydrogen; L s a bond; Re, is selected from a 4- to
12-membered 15heterocyclic ring; and R R3, R, R. R4,
R, and L are as previously described herein       in
another preferred embodiment; the group R, is
-L2-R6"-.1.3-R8b, wherein L2 is a bond R6b is
hydrogen; L3 is a bond, Ri3i-;is pyrdazin-3(2H)-idnyi;
and Rr.,, R, R3a. R RA. R5, and L are as previously
described herein. Each of R, R. and R3b are each
independently selected from the group 20consisting of
hydrogen, alkyl, trifluoroalkyl, trifluoroaikoxy,
alkoxy, haiogen, cyano, and tnioalkoxy, Preferably, R,
R, and Ra, are hydrogen, or, one of R, Ru, and R3b is
halogen and the others are hydrogen. The preferred
halogen is fluorine.         R4 and R,5 are each
independently selected from the group consisting of
alkyl, fluoroaikyi, nydroxyaikyi, koxyalkyi and
cycloalkyL t\rtematr,seiy, R and 0.5 taken 



25together with the nitrogen atom to which each is
attached to form a non-aromatic. ring of the formula:
pRilRep.., .1',..:.'.,,7 i 1 \; , 1......____< , ,\ I\
"'\    (b). or R7, Re, F;3.3, and R3(; are each
independently selected from hydrogen, hydroxyalkyl,
WO 2009/079225PCT/US2008/085622 flUtDrOakyl,
cycloalkyl, and alkyi, R, and R at each occurrence are
independently selected from th-  prcuo consisting of
hydrogen, hythoxy, hydroxykyLalkyl, aikoxy,
alkylamine, Moro, and dialkyiaminc. 



Preferably, at least one carbon in a group of formula
(a) is substituted, such that either one of R. R ft or
Rw, or one of R., and ft s other than hydrogen. The
preferred substituents for R7, Rb, R3, or R. when
substituted, are hydroxyalkyl, flucroalkyl, oraikyl.
The preferred alkyl group is more particplarly,
methyl. The preferred substituents for R.< or R, when
substituted, are alkyl: Nord, or hydroxy.
Groups of formula (a) are preferred for R4 and ft when
taken together to form a non-aromatic ring, The
preferred group for R4 and R5 when taken together with
the nitrogen atom to which each is attached to form a
group of formula (a) is QR)- methylpyrrolidine or
(2S)-methylpyrrolidine, R13, and Ri4 are each
independently selected from hydrogen, hydroxyalkyl,
alkyl., and fluoroalkyl. Preferably, at least three
c,,,,ubstituents sf.deoted from R11, r. R,Ri4 are
hydrogen Q is selected from 0 and S. The preferred
etdm for 0 is oxygen.        The preferred group for
R4 and RI, when taken together with the nitrogen atom
to which each is attached to form a group of formula
(b) is morpholinyl. The variable m is an integer from
I to 5.        L is -.11C(R,)(R17))1", wherein R. and
R,;7 at each occurrence are independently selected
from hydrogen and alkyl, and k is 1 2 or 3 Preferably,
k is I or 2. One embodiment relates to compounds of
formula (1i): 15wherein. L. <3,Rk," R., and Rt; are as
previously        ln one preferred embodiment of
compounds of the invention of formula 00, the group Ri
is -1..2.-Rw-La-Reb, :wherein 02 is a bond:is
hydrogen,. L3 a a bond; Re: is selected from a 5- or
6-membered heterearY1 ring, or a 4- to 12-membered
heterocyclic ring; R4 and ft. when taken together with
the nitrogen atom to which each is attached, form a 4-
to 8-membered non-aromatic ring represented by formula
v and R2  WO 2009/079225PCT/US2008/085622 and L are as
previously described. Another erthddiment relates to
compodnds. of formula (fl): t> R2 R4, "-L N (ill)
wherein L,R. R4, and R. are as previously described. 



in one preferred embodiment of compounds of the
invention of formula jill), the group R1 is
-1.2-Ris-Lz-R., wherein L2 is a oon kis llydrogen: L3
is a bond; R,'," is selected from a 5- or 6-membered
heteroaryl ring, or a 4- to 12-membered heterocyclic
ring, Re, and RI, when taken together with the
nitrogen atom to which each is attached to form a 4-
to 8-me(libered non-aromat c ring regresente.d by
formula.tt.Ind 'R2, Rs. RN, R3b, and L are as
pmviously described, Specific examples of compounds
contemplated as within the scope of the invention
include, but are not limited to, the following:
{1(2S),-2-thethylpyrroliOin-lIgmethyl}dyclopror)y1)-1,
1-biphenyi-4- carbonitrile;       $(( I 5,23)-2-;
[(2R)-2-methylpyrrolidin-1-yi]metnylIcyclooropyi)-1,1
-biphenyl-4- carbonitrile;      44( I R;
2R)-2-{[(2R)-2-methyloyrrolidin-1-ylimetnyi)owt;
looropyl)-1,1'-biphanyicarbonitrile;
4'-({1R,2R)-2-{[(2S)-2,methylpyrrolidin-1
ilmetnyilcyclopropyli- carboriitrie;
4-{(13,2S)-2--[(2-methylpyrrodin-1-yl)rnethricycloprop
yl}-1,1'-bionenyl-4- oarbonitrile; 5*(0 3,2S
-2-{[(2S)-2-metnylpyrrotidin-1
yllmethyl}cycloprodyl)phenylloyrimidine;
2-meloxy-5-[4-((18,2S)-2-([(23)-2-methylpyrrolidin-lyi
jmethyl}cyclopropyi)ohenyl]pyrimidine;
2,6-dimethyl,3-[4-((1S,2S)-2.-{[(2R)-2-methylpyrrolidi
a-1- yrimethylIcyclopropyl)phenyl]pyridine;
2-methoxy-5-(4-((iS,23)-2-{[(2R)-2-metnylpyrrolidin-1-
3.0yi]methyiicyclooropyhpnenyljpyridine, 



WO 2009/079225PCT/US2008/085622      5+4-((.1S,
26),241(2R)-2-rnethypyrroldn71
yrimethyl}cycla.propyriphenylThyrmk:iine: 5,1"4.-i:(
R..,2R)-2-jpyrfOidin- yilm.ethyilcyclopropy
phenylipyrim:e; 5-444,1,1
R,2R)-2.-{[(2R)-2-methylpyrro ; id-
yilrnethylloyclop-opyl)phenApyrimidine;
2,4-dimethoxy-5H[44(1
R:2R)-2-{[(2S)--2methypyrroldn-1- Arne:
hyrIcydopropyDphenApyrimidine; 2 A-ditethoxy-5-[44(1
R,2R)-2-{[(2R).--2- thyipyrroldn-1
0vijrnethyricyclopropyl)phenyqpyrinTidine;.
hiethoxy-5-1144,( S,2.S)-2-{[C2 R)-2,methylpyrro
Li:JO- 1- yilmethyllqolompyJ)pherApyrimichne
2,4-d ethoxy-544-((
IS2S)-2,11(28)--2.-methylpyrroidn-lAmethyqcydopropy0ph
ervilpyrimdine      2-14-;(1R,21-1)-2-{;
(28)-2-methylpyrroiidin,l-ylimethyqcydopropyDphenylpyr
idazin3(2F9-one:.      2,;
44(1-S,.2S)-24R2S')--2-riithylpyrrolidih-1.-.ylimethyr
}c,:yolopropApli?nyilpyodoll3(2H)--one;
2-rnethyl-5-[-4SS)--2-metylpyrrdidin-1-Amethyriqdoprop
yi) er41- 201, 3--benzathiazQie;      1 ,3,
54imethyl-444-((i
S,`,?.S)-2-{((2S)--2.-mOthyipyrmlAir1-1-
yllmethyl}cydopropyl)pheny11-11-1-pyrazoie;
2.,e-dimethy1-3,-14-((1,S2S)-2-{(K2S)-2-rrethyipyrradi
n-IAmethyl)cydopre,pyl)pheqUpyridine; Ni4-4,1;
15,2S)-2.-{;(.2S.'"fr2-methypyrrolidin-1
IiimethMcyclopropyDphenApyrimidin-
4'--((1R,23)-242-1(213)-2--methylpyrralidriyqcydopropy
0-1 :1 '-bipherry;-47. .carbonit,61e 



4'-;(1 S. 21*-2-j2-1,(2R)-2-methy I pyrrol
in-111.]ethy Oqdopropy4-1 ,I bpheny-4 carbonitde;
4'-[(trans)-27(2-pyrrolitth-1 -yethyDcydopropy11-1 ,
%-biphE,Ty1.--4.-dprborible
5:25).-2-{1(2$)-2--meOyipyrradin-1--yilmethyl}cyckvrop
Apherlyq-5-
OrifiucromethAthiervai3,2-bipyridine-6-carbox.amide;.
S,2S)--2--(R2S)-2-methyjpyrradji-i--1- 35.ylimethyl
..cycloprcpyl)phenyl101icotin'amide; 24440
S,2S)-.2-{1(2R)-2.-rn..thy'py,Ir-.t-yimethy:feyuloprop
henApyridazin--  WO 2009/079225PCT/US2008/085622
3(2H)--one: 114-((15"2S).-.2--W2R).-.-2-rnethylor
oiidin-l-lirmeth&yoiodropyi)phenylipiperidip- 2-one: 5
one 2-one; 4-trite,
S,28):-24,[(2R).-2-methylpyrroliPin,1:11jmethyqcycinpr
opy4henyilazeban--2- 1-14,-k{'
S.2.S)--2.'q[(2R)methyipyrrciidin-l-yilmethyricyciopro
pyl)phenyilpyrroiidin-[4-C S".2S)-2-41(2R)-2-meth yi
pyrroi Itimeth.yilcyciop ropy phen yti e.zel id i
1t)11.4.-((18:2S)-2-{1(2S)-2-TethYlPYrrolictin-1-yllme
thyqcydoprOp' 1)0hertyijazetidin-2-- or one: 152-one;
2 one,  -i[4-((1 S:2S)-2--([(2 S)-2-methylbyrrel id
in-1 -yllthethylIcyclO propy0pnen ylazeoa I 444(1
S.,23)--24(2 S)--2-metrly
oyrroiidIlmethyl}cyciopropy0phen Apiperic:  



N-0-i,:'(1 ,2S)--2--{[(2S)--2-Thethyloyrroiidin-1
yilmethyi,ovolooronvhohenyilacetamide; and 20N4((
N-144( S,2S)-2-{;
(2S)-2-methylpyrrolidin-l-yrimethyricyciopropylphen
yipH I ,2,4- triazc4e-5-carboxamide,        The
following compounds cia.n be made according to the
methods and Schemes describ;",,"d herein:
5-(pyrtolidin-1
--y10arbonyi)--2-{4,[(trans).-242,pyrroi;din-1-
yiethyl)cyciporoPyl]phenyiloyridine;
4`.-{(1S,2R)-2-12.-p-rnethy0yrrolidin--1-)it}ethyfjoyo
lopropy071,1'-t phenyi-4-- carbonitrie;
4'4,0)-3-hydroxybyrrdid-Aethyl}oyciopropy1)--1, 1
'-biohenyk4- ciarbonithle roxymethyppyrrolidin-1
-Aletnyi)cydopropyi)- bphenyi-4-barbonitriie:
4'4(1S.2R)-2-t:2-azepan-1-ylethyl)cyolopropyi]-1,1'--b
ipheny1-4-oarbonitriie; and 44(1
S,2R)--2-(24norphaiinAllethy)cyciooropyil-1,1'--4nenyk
i-carbonitriie. More preferred embodiments are
compounds .:elected
2--methoxy-5-[4-((1S,2S)--2-{[(2$)-2-metbyldyrrelidin-
-1- vpmethyrkcyckTropii\phPvilpyrfirid4le:  WO
2009/079225PCT/US2008/085622 1
S.,.2S)-2-{[(2S)-2-rnetnylbyrrolidin-1-yiyhethyl)Cyclo
propyr)phenApyridazin-
(81-.-3-hyrtro44-(4-NS.,2S)-2-4((S)-2-rnethyipyrrokoLi
yl)MethYl)dyctopropyt)phenyl)pyrrolidin-2,one
2.-{44(
I.S,2S)-2-.(.(S.)-2-Methyl7pyrrolidin-1-yintethytoyclo
propyil-chenYll-2H :pyriciazin-a-one with
(2S,..38).-2,3--dihydroxy-succinicand
244-,4.1S;
2S)-2-tl(9R)-2-metnylpyrrclidin-l-yljmethytycyoloprbpy
l)phenytloyndazin.3(2H)Hortc.-.., or salts thereof.
Another more preferred embodiment relates to the
compound 2-(4-(( IS,2S)-2-
{[(2S)-2-metnyipyrrolidin-1-ylimethyl}cyclopropyl)phen
yljpyridazin-3(2H)-ene or a sail: thereof.
Another more preferred embodiment related to thE,,,
compound 2-0-((1.6,2S)-2--
ta(23)-2-methylpyrrolidin-1-yllmethylIcyciobropyl)phen
ripyridazin-3(2H)-one and its Lbit-Orate monohydrate,
L-bitartrate anhydrate, 0-b.itartrate dihydrate, and
D-bitartrate 15dihy orate. Compounds of the invention
were named by ACDiChemSketch version 5.01 



(developed by Advanced Chemistry Development, inc.,
Toronto, ON, Canada) or were given names consistent
with ACD nomenclature; alternatively, compounds were
assigned names using ChernDrav,, (Cambrldgesoft). The
practice of as.signing names to ;chemical 20compounds
from structures; and of assigning chemical structures
from given chemical names is well known to those of
ordinary skiii in the art.       Compounds of the
invention may exist as stereoisomers wherein,
asymmetric or chiral centers are present: fhese
stereoisomers are 'R" or "S' depending on the
configuration of substituents around the chiral carbon
atom. The terms "R." and "5" used herein are
configurations as defined in lUPAC 1074
Recommendations for Section E. Fundamental
Stereochemistry, ifl Pure Appl, Chem., 1976, 45:
13-30. The invention contemplates various
stereolsomers and Mixtures thereof and these are
specifically included within the scope of this
invention. Stereoisomers include enantiomers and
diastereomers, and mixtures of enantiomers or
diastereomers. individual stereoisomers 30of compounds
of the invention may be prepared synthetic:ally from
commercially available starting materiais which
contain asymmetric or chiral centers or by preparation
of racemic mixtures followed by resolution weft-known
to those of ordinary skill in the at These methods of
resolution are exemplified by (I) attachment of a
mixture of enantiomers to a chiral auxiliary;
separation of the resulting mixture of diastereoiners
by recrystallization or 35chromatography and optional
liberation of the optically pure product from the
auxiliary as described in Furniss, Hannaford, Smith,
and Tati,-;hell: 'Vogel 's Textbook of Practical -I 8-
Organic Chemistry", 5th edition (1989), Longman
Scientific; & Technicai, Essex CM20 2JE, England, or
(2) direct separation of the mixture of optical
enantiomers on chiral chromatographic columns or (3)
fractionai recrystaliization methods.       Compounds
of the invention may exist as cis or trans isomers,
wherein substituents on a ring may attached in such a
manner that they are on the same side of the ring
(cis) relative to each other, or on opposite sides of
the ring relative to each other (trans), For example,
cyclobutenes and cyclohexanes may be present in the
cis or trans configuration, and may be present as a
single isomer or a mixture of the ds and trans
isomers. individual cis or trans isomers of compounds
of the invention may be prepared 10synthetically from
commercially available starting materials using
selective organic transformations, or prepared in
single isomeric form by purification of mixtures of
the cis and trans isomers. Such methods are well known
to those of ordinary skill in the art, and may include
separation of isomers by recrystailization or
chromatography. It should be understood that the
compounds of the invention may possess 15tautorreric
forms, as well as geometric isomers, and that these
also constitute an aspect of the inventlon. It is also
understood that the compounds of the invention may
exist as isotopomers, wherein atoms may have different
weights; for example, hydrogen, deuterium and tritium,
or C,''C and G, or F and 18F 



20Salt properties       Particular salts of compounds
of the invention also have been identified and are
described herein, More particularly, such salts are
2-f4-[(1S.,23)-24(8)-2-Methylpyrrelidin-l-ylmetnyi)-cy
clopropyll-phenyll-2H-pyridazin-'3-one L-bitartrate
monohydrate" L-bitartrate anhyOrate, D-bitartrate
dihydrate, and D-bitartrate anhydrate.
2-{4-[(1S,2S)-24(S)-2-Methyl-pyrroliciiin-1-yirnerthyl
)-cyclopropyri-phenyl}-21-1- pyridazin-3-one
L-bitartrate rhohohydrate can be identified by
characteristic .peaks in its powder X-ray diffraction
pattern (Figure 1). One withjn the ad of analytical
ohemistry would be able to readily identify
2.-{44R1S,2S)-2-0)-2-Methyl-pyrrolidin-l-ylmethyl)-
cyclopropyl)-phenyl}-2H-pyridazin4-one L-bitartrate
.monohydrate soiid by as few as one 30characteristic
peak in Is 'powder X-ray diffraction pattern.
Two-theta angle positions of characteristic peaks in a
powder X-ray diffraction pattern for
2-0-[(1S,28)-2-((S)-2-
Methyl-pyrrolidin-1-ylmethyl)-cyclopcopyli-hhenyll-2H-
pyridazin-3-one Lbitartrate mcinohydrate are 71570.20.
10064 0.90.14.356+ 0.20, 16.727+ 0.20, 19.198 0,20,
20.1191. 0.20, 21.222+ 0.20, 22.146+ 0,20, 24.048:i-
0.20, and 24.574020 The solid 35was also analyzed by
thermal gray:metric.: analysis. The TGA (Figure 2)
shows the  dehydration of
2-0-[(1S,28)-2-((S)-2-Methyi-pyrrolir.in-l-ylmetnyl)-c
yclopropy13-phenyli2H-pyridazin-3,che Lbitartrate
ropnohydrate.        2444( 1
S,28)-27((S),2-MettlYi-pyrrolidin-
-yirnethyl)-cyclopropyll-phenyq2H-pyridazin-3-one
Ltitartrate anhydrate can be identified by
characteristic peaks in its powder X-ray diffraction
pattern (Figure ,). One with skill in the art of
analytical ohemiStfy would be able to readily identify
2-{4-1.(1S,2S)-24(S)-2-Mettlypyrrolidin-l-yirrie,thyl)
-oyclopropyli-phenyi}-211-pyridasin-3-one L-bitartrate
mb.nohydrate sold by as few as one characteristic peak
in its powder X-ray diffraction pattern.Two-tN.,,ta
angle positions in a powder X-ray diffractidn pattern
,, for
244-1(1S,28)-2-4,(S)-2-Methyl-pyrrolidin-l-ylmethyl),c
yclopropyii-phenyri-211- pyridazin-3-one
Lbitattn:.=ite anhydrate are 4.5890.20, 9.2060.20,
3.850,20, 14.335+0,20, 15,8240.20, 16.2720.20,
16.825+0.20, 18,083+0.20, 18.5140.20, 19.588+0.20, and
20.551+0,20, 2*(0 S;
28)-2,7((S),2,Methyl-pyrrolidin,1-yiniethyl)--cyclopro
pyll-phe,nyl}r2H- 13pyridazin-3,oni.=3 C:,bitartrate
dihyrate can be identified by ,s,haracteristic peaks
in' its powder X-ray diffraction pattern (Figure 4).
One with skill in the art of analytical chemistry
would be able to readily identify
2-(4-[(1S,2S)-24(8)-2-Methyl-byrrolidin-l-ylmethAcyclo
briopyll-phenyq-21-1-byridazin-3-one D-ditartrate
dihyOrate soild by as few as one Characteristic peak
in its powder X-ray diffraction pattern. Two-theta
angle :peak positions 20in a powder X-Tay diffraction
pattern for 2+14(1$"28)-2((S)-2-1,"lethyl-pyrrolidin4-
ylmethyl)-cyciopropyq-phenyq-2H-pyridazin-3-one
D-bitartrate dihydiate are 4:3870.20, 8.786t0.20,
10.326+0:20, 12.056+0.20, 13.1920.20, 14.089-0.20,
18.1940.20, 19.8770.20, 20.271 0.20, 20.7360.20.
21.3130,20, 23.103+0.20, and 23.937t0.20, 



The solid was also analyzed by therm al grav;rrietric
analysis. The TGA (Figure 5) shows the dehydration of
2-{4--;
(1S,2S)-2.-((S)-2,-Metnyl-pyrrolidin-1-yirnethyl)-
Cycioprodyi -phenyl)-2tTibyridazin-a-cne a-bitartrate
dihydrate,
2-0-1.(1S,2S)-2-((S)-2-Metnyl-pyrrolidin-l-ytmetnyl)-c
ycloprt-,,,pyli-phenyl)-2H- pyridazin-3,ene
Dtitartrate anhydrate can be identified by
characteristic peaks in its 30powder X-ray diffraction
pattern (Figure 6). One with skill in the art of
analytical chemistry would be able to readily identify
2-{4-[(1S,2S)-24,(S)72-Methyl-pyrro/idin-l-ylmethkcycl
opropyil-phenyil-2H-pyridazin-3-one 0-bitartrate
anhydrate solid by as few as one characteristic peak
in its powder X-ray diffraction pattern. Two-theta
angle peak positions in a powder X-ray diffraction
pattern for 2444(1 S,23)-2-((Si-2-Methyl-pyriblidin-1-
ylmethyl)-cyoloprobyll-phenyl}-2H-pyriclazin-3-one
D-bitarftate anhydrate are 5.0040.20, -20  WO
2009/079225  PCT/US2008/085622 10.590+,0.20,
13.5480.20, 14.219:10,20, 15,279t0.20, 15.7230,20,
15.9900.20, 18.7231..0.20, 19.052+0.20, 20.8270.20,
21.293t0.20. and 22.8260.20,         Compounds of
formula (1) and sans thereof with any level of purity
(inoludIng pure and s..ubstantially pure) are within
the scope of Applicants' invention. The term
Ssubstantiay pure" in reference to a
compound/salt/isomer, means that the
preparation/composition containing the
compound/salt/isomer contains more than about 85% by
weight of the compound/salt/isomer: preferably more
than about 90% by weight of the compound/salt/isomer,
preferably more than about 95% by weight of the
compound/salt/isomer. preferably more than about 97%
by weight of the 



10compoundisaltlisomer and preferably more than about
99% by ',A/eight of the compound/salt/isomer
The term 'substantially phase pure" in reference to a
particular crystalline form of a compound, means that
the preparation/composon containing the crystalline
form contains more than about 85% by weight of the
crysta/line form. preferabiy more than 15about 90% by
weight of the crystalline form, preferably more than
about 95% by weight of the orystailine form,
preferably more than about 97% by weight of the
crystalline form; and preferably more than about 99%
by weight of the crystalline form.        The term
'purity', uniess otherwise qualified, means the
chemical purity of a compound according to
conventional HPLC assay. 20The term "phase purity"
means the solig-state purity of a compound with regard
to a particular crystalline or amorphous form of the
compound as determined by X-ray powder diffraction
analytical methods.        The term "phase pure"
refers to purity with respect to other solid-state
forms of the compound, and goes not necessarily imply
a high degree of chemical purity with respect to other
compounds        The term 'crystalline" or
"crystalline form" as applied to a compound refers to
a solid-state: in which the compound molecules are
arranged to form a tIstinguishable crystal lattice (i)
comprising distinguishable unit cells, and (ii)
yielding diffraxtion pattern peaks. when subjected to
X-ray radiation. Mettaggs for, PrepariogSompounds of
the Invention        The compounds of the invention
can be better understood in connection with the
following synthetic schemes and methods which
illustrate a means by which the compounds can be
prepared.       Abbreviations which have been used in
the descriptions of the schemes and the examples that
follow are: Ac for acetyl: atm for atmosphere(s); AIBN
for 2,2'-a.zobis(2- -  WO 2009/079225PCT/US2008/085622
methyloropionitrile), BINAP for
2,2%-bis(diphenylphosphino)-1,1'-binaphthyl: Boo for
butyioxycarbonyl; Bu for butyl; dba.for
dibenzylidineactone; DBU for
1,ediazabicyrio[5.4.0]undec-7-ene; DCM for
dichloromethene: DIBAL-H for drisobutyialuminuM
hydride: DMAP for 4-(N,N-dimethyiamino)pyriOine; DME
for 1,2- 5,dimethoxyethane; DMF for
N,N-dimethytformamide; DMS0 for dimethyisuifoxide.
dppf for ,l'-bis(diphenylphosphino)ferrocene; EDTA for
ethylenediaminetetraacetic acid; Et for .. 



ethyl; Et011 for ethanol, Et0Ao for ethyl acetate:
HPLC, for high pressure liquid chromatography; ;PA for
isopropyl alcohol; IPAC or PAr for isopropyl acetate:
WA for thum dilsooropyiamide: NBS for
N-bromosuccimmidec NS for N-iodosuccinimide Me for
nmethyl: Me0H for methanol; Ms for methanesulfonyl:
MTBE for ten -butyl methyl ether Pd for palladium; Ph
for phenyl; tBu for tart-butyl; TE buffer for a
combination Tris and EDTA buffer; TEA for
triethylarrine: TEA for trilluoroacetic acid: THE for
tetrahydrofuran; The for
2-amino-2-hydroxymethyl-1,3-propanediok and Ts for
para-foluenesuifonyi, n for 'room temperature' or
ambient temperature 5uitat4 ranging 15-40 'la As
Identifiers of vs:::compounds available from
descriptions reported in the literature, or available
oommercially, CAS numbers may be used; CAS numbers are
identifier numbers assigned to compounds by Chemical
Abstracts Service of the American Chemical Society;
and are well known to those of ordinary skill in the
art_ The compounds of this i,nvention can be prepared
by a variety of synthetic '>."1 procedures.
Representative procedures are shown in, but are not
limited to, Schemes 1 So:121"nel  WO
2009/079225PCT/US2008/085622    Compounds of formulas
(13) and (14), wherein R3.RI, and R5 are as defined in
.forrnul.,,R1and ft2. is hydrogen, alkyl, aikoxy.
cyano, or thioalkoxy, wherein Lisa  bond, -N(H),
-N(alkyl): -0-, or -Si-, and R Li3, and    are as
defined in formula fl), can be prepared as described
in Scheme 1. Esters of formula (1) wherein R is a over
alkyl, and X is Cl, Br, /, or triflate, purchased or
prE.Ta-ed using -riethodologies k,riewn to hose o
Drcitry skiils in the ;art, can be reduced with a
redudng agent SUCh :3S, but not. limit.ed to DIBAL to
provide allylic alcholsof ormuia (2). Allylic alchols
offormula (2) can be conV,eted o cyclopropyl alcohcs
off form.da (5) and 10(6) following the methodology of
A. Charette, J.Org, Chem. 1998. The cyclapropyl
alcohols of formuias (5) and (6) can be oxidized via a
reaction known as Swern oxidation, by an agent, such
as, but not limited to, DMSO and oxalyi chloride to
provide aldehydes 



WO 2009/079225PCT/US2008/085622 of formula (7) and
(8). References describe this methodology may be found
in the following: Tidwell, ThomasOrganic Reactions
(Nev,( York) (1990). 39 297-57'2 and the references
cited in the article. Aldehydes of formuias (7) and
(8) can be treated with reducing agents such as, but
not limited to sodium cyanoborohydride or sodium
triacetoxyborohydride, in the presence of an amine of
for(9), via a reaction known as reductive arnination,
to provide amines of formula (10) and (11)
'respectively. References that describe this
rnethedology may be found in the following; M. D.
Bomann at al,, J. Org: (Them., 60:5995-5960(1995); A.
E. Moormano at al., Synth. Commun.. 23:789- 795(1993);
and A. Pelter at al., J. Chem. Soo , PT I,
4.717-720(1984); A,F. Abdel,MagiO 1,oat ai., J. Org.
Chem. 1906, 81, 3849-3862. The Suzuki reaction can be
used to convert amines of formula (10) and (11)
respectively to compounds of formula (13) and (14),
vvileren R, R3.a, 11:.3,3, R4, and R$ are as defined
in formula (i), R2 is hydrogen, alkyl, aikoxy,
halogen, cyano. or thioalkoxy, and iswherein L2 is a
bond and R.,;,", and L3 and R6b. are as defined in
15formula (l). Ir such a Suzuki reaction, amines of
formula (13) and (14), wherein X trifiate. I. Br, or
Cl can be reacted with boronio acids or boronic.:,
esters of formula (12) v,therein Rv is hydrogen or
alkyl, a metal catalyst such as, but not limited to,
palladium diac.ethte or Pd(PPh5)4, optionally with a
Pd ligand added such as 2-
(dicyclohexylphos.phino)biphenyl or
tris(2-furyi)phosphine, and a base such as, but not
20limited to, aqueous 0:2 M K3PO4 or sodium carbonate.
Alternatively, pinacol borane reagents such as, but
not limited to, those represented by formula (12a) can
be used in place of boronio,acids or esters of formula
(12) in the Suzukl reaction. References that describe
the preparation and use t)f such reagents useful in
the Suzuki reaction methodogy may be found in the
following: N. 25Miyaura at al, Chem. Rev. 952457(1995)
and references cited in the article.       There are
many aryl, heteroaryl, and heterocyclic boronic acids
and boronic acid esters that are available
commercially or that can be prepared as described in
the .. scientific literature of synthetic organic.
chemistry. Examples of boronic acid and boronic 



acid ester reagents for the synthesis of compounds of
formula (I) are provided, but not limited to, readente
shown in Table 1, below, and the following
description. Table 1 Examples of Boronic Acid..and
Boronic Acid Ester Reagents Boronic Acid or Baronic
Acid Ester Commercial Source. Chemical Abstracts I
Number (CAS #), or Literature Reference ,, '     Boron
ic acids or boronic acid esters of formula (12), and
(12a) can be prepared from corresponding halides or
trifiates via either (1) metal exchange with an organo
lithium agent followed with additbn of alkyl borate or
pinacoiborate or (2) cross coupiing 5with a reagent
such as, but not limited to, bis(pinacolato)diboron
(GAS #73183-34-3 ). References that describe the first
methodology may be found in the :following: B. T.
O'Neill, et ai., Organic: Letters. 2:4201 (2000), M.
0. Sindkhedkar, et t.41., Tetrahedron, 57:2991 (2001);
W. C. Black, et al., J. iMed. Chem., 42:1274 (1999);
R. L. Letsinger et al,, J. Amer. Chem. Soc.,
81:495-501 (1959); and F. I Carroll et at, J Med.
(Them,, 44: 102229-2237 (2001). References that
describe the second methodology may be found in the
following: T. shiyama et al., Tetrahedron.
57:9813-9816(2001); T, ishiyame, et al Org. (Them.,
60:7508-7510(1995): and Takagi et eL, Tetrahedron
Letters, 43:5649-5851 (2002),          Another method
for preparation of boronic acids and boronic acid
esters is the 15reaction described in 0. Baudoin, et
al., J, Org. Chem., 669268-9271 (2000), in which aryl
and heteroaryl halides or trifiates are reacted with a
dialkyloxyborane such as  WO
2009/079225PCT/US2008/085622 p nacoiborane, n the
presence of triethytamine and paliadium (Il) acetate
in diokane.       Alternatively, utilizind other
rcupiinn mii,thor'q such as Stifie cr'upiino
-nmnr.iinds 'formulas (13) and (14) wherein R3, R: R,
RRF, are as defined in formula (l). R2 



is hydrogen, alkyl alkoxy, halogen, cyano or
thioaikoxy, and RI is -1. r-Z Ls-Ri.3,,, wherein L- is
a bond and R. La. and R are as defined in formula (I),
can be prepared from arnine.s of formulas (10) and
(11) respectively, by treatment with organostai nanes
of formuia (Rii-)ShRi whereft R is alkyl or aryl, in
the presence of a palladium source such as
tris(dibenzylidineacetone)dipaiiadium (CAS #
52409-22-.0) or palladium diacetate, and a gand such
as tri(2-furyl)phosphine (CAS # 5518.-52-5) or
triphenylarsine The 10reaction is gene.raily performed
in a solvent such as DMF at a temperature from about
25 'C to about 150 "C. Such methods are described, for
instance, in J. K. Ste Angew Chem. Int. Ed. 25;
506(1986) and T. N. Mitchell, Synthesis: 803(1992)
While many stannanes are comrnerciaily available or
described n theliterature that support the Rtille
coupling reaction where compounds of formulasi) and
(11) can 15be transformed to compounds of formulas
(13) and (14), respectively, it is alS0 possible to
prepare new stannaries from arylhalides,
aryltrifiates, heteroarylhaiides, and
heteroaiyitriflates by reaction with hera-aikyi
distannanes of formula ((R)3Sn)2 wherein is alkyl or
aryl, in the presence of a paliadium source like
Pci(Ph3P)4. Example of hexa-alkyi distannanes include,
but not limited to, hexamethyidistannane (CAS #
661-69- 208). Such methods are described, for instance
:n Krische, et. al, Helvefica Chimica Acts
81(11)1909-1920 (1998), and in Benaqiia, at al:,
Tetrahedron Letters 38;4737-4740 (1997) These reagents
can be reacted with (10) and (11) to afford compounds
of formulas (13) and (14) respectively as described
under !Stdie conditions, or for example under the
conditions reported by A. F. Littke at al., J. of
Amer. Chem. Soc. 124:6343.- 256348 (2002). Compounds
of formulas (1$ and (14) wherein R3, " R, RR5 are as
defined in formulaf;.',2 is hydrogen, alkyl, elkoxy,
halogen, oyano or thioalkoxy, and RI isY,eherein L,3
and FR,"1, are as defined in formula (I), L2' is a.
bond, and R5,,, a nttrogen-containinq twiiteroaryl or
heterocyclic ring linked to the parent moiety through
the nitrogen, can be prepared by heating compounds of
formulas (10) and (11) respectivelY, with heteroaryl
or heterocyclic rings of formula H.RLR wheren H is a
hydrogen on the nitrogen atom, in the presence of a
base such as, but not limited to, sodium t-butbxide or
cesium carbonate, a Metal catalyst such as, but not
limited to copper metal or Cul, palladium diacetate,
and optionally with a ligand such as, but not limited
to, SNAP or trkertbutylphosphine. The reaction can be
conducted in a solvent such as, but not limited to,
dioxane, toluene or pyridine. References that describe
these methods may  WO 2009/079225PCT/US2008/085622 be
found in the following: J. Hartwig etaft, Angew. Cham
/nt. Ed. 37:2046-2067 (1998); J. P. Wolfe et al,. Acc.
Chem. Res., 1S:605-818 (1996); M. Suganara at al.,
Chem. 



'Pharm. Buil., 45719-721 (1997); j P. Wolfe at a:, S.
Org. Chem., 65:1158-1174(.2000);      Kwong at al.,
Org. Lett., 4:581-584(2002); A. Klapars at al.., S.
Amer. Chem. Soc., 123:7727-7729 (2001); B. H.Yang at
al., j. Org:anornet. nem, 576125-146 (1999): and
Kiyornori at al., Tat. Left, 40:2657-2640 (1999).
Compounds of formulas (13) and (14) wherein R3, R, R
R4, and R,;, are as defined in formula (l), R2 is
hydrogen, alkyl, alkoxy, halogen, cyan, or thioalkoxy,
and RI IS -1...2-Re,-LrRab, wherein L2 ;5 -NH-- or
4.1(alkyl)-, and Re, Rizib, and 1-3 are as defined for
a 10compound of formula (I) can be prepared by heating
compounds of formula (10) and (11) respective.ly, with
a compound of formula H2N-R,r3,-1.3-P.,-bor
FiN(alkyl)-R-LyR5b with a base such as, but not
limited to, sodium t-butoxide or cesium carbonate in
the presence of a metal catalyst such as, but not
limited to, copper metal or Cul, palladium diacetate,
and also optionally with a band such as, but not
limited to MAP, or tri-tert- 15,butyphosphine., The
reae,-,tion can be performed in a solvent such as
dioxane, toluene, or pyridine" References that
describe these methodologles may be found in the
following: "). Hartwig, at al., Angew. Chem. Int. Ed.,
37:2046-2067 (1998); J. P. Wolfe at ai "Arc Chem.
Res., 13:805-818 (1998): J. P. Wolfe atJ: Org. Chem.,
65:1158-1174 (2000): F. Y. KA.ciong at al., Org.
Leftand B. H,Yang at at, S. Organoniet Chem.,
576,125-145 (1999).       Compounds of formulas (1.3)
and 14) wherein R. R, R. R, and R6 are as defined in
formula (I). R2 i$ hydrogen, alkyl, alkoxy, halogen,
cyan, or thioalkoxy, and Ri is 1,2-R6...a-L3-Re"t"
wherein L.2 is oxygen and Re,, and 1,3 .and R6b are as
defined in formula (I) can be prepared by heating
compounds of formula (10) and (11) respectively with a
25compound of formula HORiia-1,3-R6t, using a base
such as', but not limited to, sodium hydride: in a
solvent such as toluene or KN-dimethylformarnide, in
the presence of a metal containing catalyst such as
Cul or palladium diacetate. References that describe
these methodologies may be found in the following: J.
Hartwig at al," Angew, Chem. kit, Ed., 8.7:2046-2067
(1998); K. E. Torraca at al., S. Amer. Chem.
Soc.,123:10770-10771 (2091); S. KUWabe at al., S.
Amer. Chem, Sot,,123;12202-12206 (2001)',. K. E.
TOracta at al., J. Am, Chem. Soc., 12212907-12908
(2000); R. Oitvera at at, Tat. Lett., 41:4353- 4356
(2000): S.F. Marcoux at cr3. Am, (Them. Soc.,
119:10539-10540 (1997): A. Aranyos et al., S. Amer.
Chem. Soc.. 121:43894378 (1999): T. Satoh at at, Bull.
Chem. SOC.,. Jen., 71:2239-2246 (1998): J.: F.
Hartwio, Tetrahedron Lett., 38.2739-2246 (1997); 74'
4';M. Palucki at al., J. Amer. (Them. Soc.,
119:3395-3396 (1997); N. Haga at al, S. Org. Chem
61:735-745 (1996); R. Bates at al., 3, Org. Chem.,
47:4374-4376 (1982): T. -.28-  WO
2009/079225PCT/US2008/085622 Yamamoto et .al.., Can.
J. Chem., 61:86-91 (1953); A. Aranyos al., J. Amer.
Chem. Soc., 121:4369-4378. (1999); and E Baston at
al., Synth. Cornmun., 28:2725-2730 (1998). 



Comoo.unds of formulas (13) and (14) wherein R. R3,,
Rzn, R4 and Rb are as 5defined in formula (0., R is
hydrogen, alkyl, alkoxy, halocen, cyano, or
thioaikOxy, and RI isL2-Rwt..F.R, wherein L2 is sulfur
and R. and 1-3 andare as defined for a compound of
formula (i) can be prepared by heating compounds of
formula (10) and (11) respectively with a ...empc,und
of formula FISRN-LrR;:b. in the presence of a base,
and with Or without a metal catalyst such as Cul or
palladium diacetate, in a solvent such as
indin-iethylformarnide or toluene. References that
describe these methodologies may be found in the
following: G. Y. Li et al., J. Org. Chem.,
66:8677-8881 (2001): Y. Wang at    Bioorg. Med. Chem,
Lett., 11691-894 (2001); G. Liu at al., J Med. Chem ,
44:1202-- 1210 (2001); 0. Y. Li et al., Angew Chem.
Int Ed., 40:1813-1516 (2001): U. Schoofer et al.,
Tetrahedron, 573069-3074 (2001): and C Palomo at al.,
Tet. Lett., 41:1283-1286 Is(2000); A. Palter et ai.,
Tat. Lett, 42:83$1-6394 (2001)y, W. Lee at al., J.
Org. Chem., 86:474-4E30 (2001): and A Toshimitsu at
ai., Het. Chem., 12:392-397 (2001).  Scheme 2
5Similany, compounds of formulas (24) and (25)
whereinR, R. R, R4 and R are as defined in formula
(1), R; is hydrogen, alkyl, alkoxy, halogen, cyano, or
thioalkoxy, and R4,wherein L2 is a bond, --N(H).
--N(alkyl), -0-, Or -S-, and R, L3 and R6., are as
defined in formula (1), can be prepared as described
in Scheme 2, from compounds of formula (15) wherein R
is a lower alkyl, X is CI, Br, 1, or trifiate, using
the reaction conditions that are outlined in Scheme 1,
except for substituting Poronic acid or esters, of
formula (23) for (12) and pinacol borane reagents of
formula (23a) for (,12a) for the Suzuki reactions, and
except for substituting organostannes of formula
(R1,y).3SnR2 for WO 2009/079225PCT/US2008/085622
(Rio2):,)-SnR1 for StifleReferences that describe the
Suzuki reaction methodology may be found.in.the
foliowing: N. Miyat..ira et. ai., Chen Rev.
952457(19.95) and references cited in :the article.
Scheme        Compounds of formulas (32) and (33).
wherein R3, Ra,, R3b, R4, and R.5 are as defined in
formula (I); R is----L2-R8a-L3-Ra.: and R7 s hydrogen,
alkyl, alkoxy, halogen; cyano, or thioalkoxy, wherein
1..7 is a bond, -N(H), -N(akyl), -0-, orand R, L;3,
and Rm are as defined in formula (i), can be prepared
as described in Scheme 3, Aldehydes of formulas of
(24) and (25), prepared according to the reaction
conditions in Scheme 1 from esters of formula (1)
wherein R s a lower alkyl, can be treated with 



WO 2009/079225PCT/US2008/085622
methyltriphenyiphosphonium iodide, in the presence of
a base such as, but not limited to, potassium
t-butoxide, to provide alkenes of formulas (26) and
(27) respectively. Reference for this method may be
found in: Johnson Yhde Chemistry, Academic Press: New
York, 1966, and Hopps: H. 8,; B, J. H Aldrichimica
Acts (1969), 2(2), 3-6, Alkenes of formulas (26) and
(27) can be converted to alcohols of formulas (28) and
(29) via a reaction sequence known as
hydroboration-oxidation, Alconoi,:i of formulas (28)
and (29) can be treated with an agent such as, but,
not mited to trifite anhydride. tos'd chloride: or
mesyl chloride in the presence of a base such as, but
not limited to, potassium carbonate, to provide the
corresponding trifiate, tosylate, or rhesyiate
respectively, The resulting triflate, tosylate, or
mesylate can be treated with an amine of formula (9),
optionally in the presence of a base such as, but not
limited to, potassium carbonate or SOdiUM carbonate,
to provide amines of forihulas of (30) and (31)
respectively, Compounds of formulas of (30) and (31)
can be converted to amines of formulas (32) and (33)
repectively using the reaction conditions described in
Scheme 1, Scheme 4.  Stmilarly, compounds of formules
(42) and (43), wherein Rt, Ru,R R4, and are as defined
in formula()).,R sand fthydrogen, aky, alkoxy,
halogen; cyano, or thioalkoli, wherein LI is a
borid,-N(alkyi)"0S and L,s, and Re,t, are as idefined
n formuia (1), ca-' be prepared as described in Scheme
4. Esters of fori-nula (15)R a a or aikyl" X is Br, a,
of 1, earl be converted to amines of formulas (42) end
(43), using the reaction condons as described in
Scheme 3: except for substituting boronie acid or
esters of formula (12.) for (23) and pinacol icborane
reagents of formula (12a) for (23a) for the Suzuki
reactions, and except for substituting oraanostannes
of formula (R;02)SnR2 for (Ric:2)3SnR1 for Stilie
coupling,   Schen   fR4  



Compounds of formulas (46) and (47). WhereinR. R, R4
and R are as defined in formula (l), R2 ;Shydmgen,
alkyl, aikey, halogen, cyan, or thloaikoxy: and RI
kN'herein L2 is a bond. -Ni(H), -N(alkyl), Mand Rand
Ri:Lb arE,.: as defined in formula (I), can be
prepared as described in Scheme 5, Esters of formula
(1) wherein R is a lower alkyl, X is Br, CI, or 1, can
be converted to alcohols of formulas (28) and (29)
according Scheme 3. Alcohols of formulas (28) and (29)
can be -34- 



WO 2009/079225PCT/US2008/085622 oxidi4cd via a
reaction known as $',wern (.3-x.idation, by an agent,
such as, but not limited to. DMS0 and oxaiyi chloride
ri the presence of a base such as triethyfamine to
ori.ovide aidehydes of formulas (44) and (45).
Aidehydea of formulas (44) and (45) an be converted to
amines. of forMulas (46) and (41) respeetiveiy using
the r.eaction conditions 5described in Scheme 3
transforming compounds of formulas (24) and (25) to
Compounds'', of formuias (32)  WO
2009/079225PCT/US2008/085622 compounds of formulas
(50) and (51), wherein R3,Rib, R. and are as defined
in formula (I); R s hydrogen, alkyl, alkoxy, halegen,
cyanc, or thicalkoxy: and R2 a--L,2,-R-L,3-Rob,
'wherein L s a bond, -N(H), -N(alkyl), -0-, or-S-, and
Risa, and Rit, are as defined in fcfmuie 0), can be
prepared as described in Scheme 6, Esters of formula
(15) wherein R is a lower alkyl, X is Br, C. or1, can
be converted to aloohois of formulas (38) and (39) as
described in Scheme 4. AlConols of formuias (38) and
(3) can be oxidized via a reaction known as Swain
okidation, by an agent. Such as, but not limited to,
DM60 and oxalyi chloride to provide aldehydes of
formulas (48) and (49) respectively, Aldehydes of'
formulas (48) and (49) can be converted to amines of
formulas (50) and (51), respectively, using the
,reaction conditions described in Scheme 4
transformjng compounds of formulas (38) and (3:9) to
compounds of formulas (42) and (43), Scheme 7  WO
2009/079225PCT/US2008/085622 X    (-3!!!.-5,  , A 9;
,-.. -.....--..,,  ..:, i.d.-,...,"..,...,:_"" 0  i; 



.; .-.  ," ''-,...;:,'::).'.'-,..  '....;0.
1.?'.-...-. 1Pd,:DMF Y (54',      f,55)RD '0 (15)
Ester$of fon-1*a (1) wherein :K. is ; Br or C or
hydroxy; P s a lower 'a,lkyl; and Rk, are as defined
in formuia (I); and R2 is hydropen, alkyl, alkoxy,
halogen, cyano, or 5thioaikoxy; can be purchased or
prepared as described in f.-3cherne 7. Halides ,of
formula (52), wherein Y is L Br, or triflate (prepared
by the treatment of phenols with triflate anhydride:),
can be treated with ethyl acrylate n the presence of a
palladium source such as
dichlorodis(fflphenylphosphine)palladiurn(11) (CAS#
1396t-43-2) or  WO 2009/079225PCT/US2008/085622
tris(dibenzylidineacetone)oipalladium (CAS #
52409-22-0) or palladium &acetate, and a tigand such
as tri(2-furyl)phosphine (CAS 4. 551S-52-5) or
triphenyl phosphine, in a solvent such as OW' at
25-150 ')C to provide the esters of formula (1).
Alternatively, esters of formula (1) can be prepared
through substituted 



5 benzaldehydes of formula (53) via the Wittig
reaction, which is well-known to those skilled in the
art of organic synthesis. References that describe
these methods may be found in the following: S. Li et
al., Chemische Berichte,, 123:1441-1.442(19,90): T.
Kadffmarr f Tetrahedron Lett , 22:5031-5034(1981).
SiMilady, esters of formula (15) wherein X is Br or Cl
or hydroxy; R is a lower 10alkyl, R. R, and R3.5 are
as defined in formula (l); and Ri is hydrogen, alk.yi.
aikoxy, halogen, cyan, or thioalkoxy; can be purchased
or prepared as described in Scheme 7.       The
compounds and intermediates of the invention may be
isolated and purified by methods well-known to those
skilied in the art of organic synthesis. Examples of
conventional methods for isolating and purifying
compounds can include., but 15are not limited to,
chromatography on solid supports such as silica gel,
alumina, or silica derivatized with alkylsilane
groups, by recrystailization at high or low
temperature with an optional pretreatment with
activated carbon, thin-layer chromatography,
distiilation at various pressures. sublimation under
vacuum, and trituration. as described for instance in
Vogel's Textbook of Practical Organic Chemistry', 5th
edition (1989), by Furniss, +.)Hannaford, Smith, and
Tatchell, pub. Longman Scientific & Technical, Essex
0M20 2jE, England The compounds of the invention have
at least one basic nitrogen whereby a desired salt of
the compound can be formed by treatment of the
compound with an acid Examples of acids suitable for
the reaction include, but are not limited to tartaric
acid, lactic acid, succinic acid, as well as mandelic,
atrdactie, methanesdifonio, ethanesuifonic,
toluenesulfonic, naphthalenesuifonio, benzensuifonic,
carbonic. tumaric, male, rgluconic, acetic, propionlc,
salicylic, hydrochloric, hydrobromic, phosphoric,
sulfuric, citric, or hydroxybutyric acid,
camphorsulfonic. rrialic, .ohenylacetio, asoartic,
glutamic, and the like. 3Q..       The invention also
provides pharmaceutical compositions comprising a
therapeutically effective amount of a compound of
formula (I) in combination with a pharmaceutically
acceptable carrier. The compositions.: comprise
compounds of the invention formulated together with
one or more non-toxic pharmaceutically acceptable
carriers. The pharmaceutical compositions can be
formulated for oral administration n solid or liquid
form, for parenteral injection or for rectal
administration, -88-  WO 2009/079225PCT/US2008/085622
The term 'pharmaceutically acceptable carrier', as
used herein, means a non- toxic, inert solid, seml-skd
or liquid filler, diluent,enc.sapsulating material or
formulation auxary of any type. Some ex,ample,s of
materials which can sen,ia as pharmaceutically
acceptable carriers are sugars such as lactose,
glucc.ise and sucrose; starches such as corn starch
and potato starch; Oellulose and its derivatives such
as sodium carboxymethyl ceitulose, ethyl cellulose and
cellulose acetate; powdered tragacanth; malt; gelatin;
talc; cocoa butter and suppository waxes: oils such as
peanut Oil, cottonseed oil, safflower oil, sesame oil,
olive oil, corn Oil and so bean oil; glycols; such a
propylene glycol; esters such as ethyl i)leate And
ethyl laurate; agar: buffering agents such as
magnesium hydroxide and aluminum hydroxide: alginic
acid; pyrogen-free water; isotonic saline; Ringer's
solution: ethyl alcohol, and ,phosphate buffer
solutions, as well as other non-toxic compatible
iubricents such as sodium lauryi sulfate and magnesium
stearate; as well as coloring agents, releasing
agents, coating agents, sweetening, flavoring and
'perfuming agents, preservatives and antioxidants can
also be present in The composition, .according to the
iudgrhent of one skilled in the art Of formUlatione. 



The pharmabeufical.cd.mdositions of this invention can
be administered to humans and Other mammal's orally,
rectally, parenterall,J, intracisternally,
intravaginally" intraoeritoneally, topically (as by
powders, ointments or drops), bucally or as an oral or
nasal spray. The term "parenterally", as Used herein,
refers to Modes of administration 20which include
intravenous, intramuscular, inti,apentoneal,
intrasternal subcutaneous: traarticular injectiOn and
infusion,       Pharmaceutical compositions for
parenterai injection compose pharmaceutically
acceptable sterile aqueous or nonaoueous solutions;
dispersions, suspensions or emulsions and sterile
powders for reconstitution into sterile injectable
solutions or 25dispersions. Examples of suitable
aqueous and nonaqueous carriers, diluents; solvents or
vehicles include water, ethanol, polyols (propylene
glycol, polyethylene glycol: glycerol, and the like,
and suitable mixtures thereof), vegetable oils (such
as olive oil) and injectable organic esters such as
ethyl cleats, or suitable mixtureS thei'eOf. Suitable
fluidity of the composition may be maintained, for
example, by the use Of a coating such 30as lecithin,
by the Maintenance of the required particle size in
the case of diSpersions, and by the use Of
surfactants. These .compositions may also Contain
adjuvants such as preservative agentS, wetting agents,
emulsifying agents, and dispersing agents. Prevention
of the action of microorganisms may be ensured by
various antibacterial and antifungal agents. for
35example; parabens, chlorobutancl, phenol, sorbic
acid, and the like it may also be desirable to include
isotonic agents for example, sugars. sodium chloride
and the like. 4S9-  WO 2009/079225PCT/US2008/085622
Prolonged absorption of the injectable pharmaceutical
form may be brought about by the use of agents
delaying absorption, for example, aluminum
monostearate and gelatin.        In some cases, in
order to prolong; the effect of a drug, it is often
desirable to slow the absorption of the drug from
subcutaneous or intramuscular injection, This may be
5accomplished by the use of a liquid suspension of
crystalline or amorphous material with poor water
solubty. The rate of absorption of the drug than
depends upon its rate of dissolution which, in turn,
may depend upon crystal size and crystalline form.
Alternatively, delayed absorption of a parenteraily
administered drug form is accomplished by dissolving
or suspending the drug in an oil vehicle.
r,Suspensions, in addition to the active compounds,
may contain suspending 



agents, for example, ethcxylated isostearyi alcohols,
polyoxyethylene sorbitol and sorbitan esters,
microcrystalline cellulose, aluminum metahydroxide,
bentonite., agar -agar, tragacanth" and mixtures
thereof if desired, and for more effective
distribution, the compounds of the invention can 15be
incorporated into slow-release or targeted-delivery
systems such as polymer matrices, liposomes, and
micosoherea. They may be stedillzed, for example, by
filtration through a bacteria-retaining filtf-N or by
incorporation of sterilizing agents in the form of
sterile solid compositions, which may be dissolved in
sterile water or some other sterile injectable medium
immediately before use. Injectable depot forms are
made by forming microencaosulated matrices of the drug
in olo<,,,-.41;auauk., oolymers such
aspolylactdepoiygiycoiide. Depending uoui; the ratio
of drug to polymer and the nature of the particular
polymer employed, the rate of drug release can be
controlled. Examples of other biodegradable polymers
include ,poly(orthoesters) and poly(anhydrldes). Depot
injectable formulations also are prepared 25by
entrapping the drug in liposomes or microemisions
which are compatible with body tissues.        The
injectable formulations can be sterilized" for
example, by filtration through a bz-Icterial-retaining
filter or by incorporating steridzing agents in the
form of Sterile solid compositions which can be
dissolved or dispersed in sterile water or other
sterile 30injectable medium just pricir to use.
Injectable preparations, for example, sterile
injectable aqueous or oleaginous suspensions may be
formulated according to the known art using suitable
dispersing or wetting agents and suspending agents,
The sterile injectable preparation may also be a
Sterk: njectable solution, suspension or emulsion in a
nontoxic, oarenterally acceptable 35diluent or solvent
such as a solution in 1,3-butanediol Among the
acceptable vehicles and solvents that may be employed
are water., Ringer's solution, U,S.P. and isotonic  WO
2009/079225PCT/US2008/085622 sodium chloride solution.
in addition; sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose any bland fixed oil can be employed including
synthetic mono- or diglycerides, In addition, fatty
acids such as oleic acid are used in the preparation
of injectabies.        Solid dosage forms for oral
administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, one
or more compounds of the invention is mixed with at
least one inert pharmaceutically acceptabie carrier
such as sodium citrate or dicalcium phosphate and/or
a) fillers or extenders such as starches, lactose,
sucrose, glucose, mannitol, and salicylic acid b)
binders such as carboxymethyirellulose alginates,
gelatin, polyvinylbyrrolidinone, sucrose, and acacia
c) humectants such as ilycerol d) disintegrating
agents such as agar-agar: calcium carbonate, potato or
tapioca starch, aiginic acid, certain silicates, and
sodium carbonate: e) solution retarding agents such as
..),araffin f) absorption accelerators such as 



quaternary ammonium compounds; g) wetting agents such
as cetyi alcohol and glycerol 15monostearate; h)
absorbents such as kaolin and bentonite clay; and i)
lubricants such as talc, calcium stearate, magnesium
stearate, solid polyethylene glycols, sodium lauryl
sulfate, and mixtures thereof. in the case of
capsules, tablets and pills, the dosage form may tliso
comprise buffeting agents.          Solid compositions
of a similar type may also be employed as tillers ql
soft and 20hard-filled ge.latin capsules using lactose
or milk sugar as Weil as high molecular weight
polyethylene glycols.        The solid f_losage forms
of tablets, dragees capsules, ps, and granules can be
prepared with coatings and shells such as enteric
coatings and other coatings 'Nei; known in the
pharmaceutical formulating art They may optionaily
contain opacifyind agents and 25can also be of a
composition that they release the active ingredient(s)
only, or ,oreferentially, in a certain part of the
intestinal tract in a delayed manner. Examples of
materials which can be useful for delaying release of
the active agent can include polymeric substances and
waxes.        Compositions for rectal or vaginal
administration are preferably suppositories which can
be prepared by mixing the compounds of this
fl`,.H.:-!'nfiQn with suitable non irritating carriers
such as cok,,,c3a butter, polyetnylene glyuoi or a
suppository wax which are solid at ambient temperature
but liquid at body temperature and therefore melt in
the rectum or vaginal cavity and release the active
compound Liquid dosage forms for oral administration
include pharmaceuticaDy acceptable emulsions,
microemulsions, solutions, suspensions, syrups and
elixirs. in addition to the active compounds, the
liquid dosage forms may contain inert diluents
commonly used in -4 1-  WO
2009/079225PCT/US2008/085622 the an such as, for
example, water or other solvents, soiubzing agents and
emulsifiers such as ethyl alcohol, isopropyl alcohol,
ethyl carbonate, ethyl acetate, benzyl alcohol,
:benzyl benzoate, propylene glycol, 1,3-butylene gycoL
dimethylformainide, oils On particular, cottonseed,
groundnut, corn, germ, olive, castor, and sesame
oils), glycerol, tetrahydrofurfuryl alcohol,
polyethylene giyciols and fatty add esters of
sorbiten, and mixtures thereof.        Besides inert
diluents, the oral compositions can also include
adjuvants such as wetting ag.::nts, emulsifying and
suspending agents, sWeetening, flavoring, and
perfuming agents, 10Dosage forms for topical or
transderrnal administration of a compound of this
invention include ointments, pastes, creams, lotns,
gels, powders, solutions, sprays, inhalants or
patches. A desired compound of the invention is
admixed under sterile conditions with a
pharmaceutically acceptable carrier and any needed
preservatives or buffers as may be required.
Ophthalmic formulation, ear drops, eye ointments,
powders 15and solutions are also contemplated as being
within the scope of this invention.        The
ointments, pastes, creams and gels may contain, 'in
addition to an active compound of this invention,
animal and vegetable fats, oils, waxes, paraffins,
starch, 



tragacanth, cellulose derivatives, polyethylene
glycols, silicones, bentonites, siHcc acid, talc and
zinc oxide, or mixtures thereof.        Powders and
sprays can contain, in addition to the compounds of
this invention, lactose, talc, silidic add, aluminum
hydroxide, calcium silicates and polyamide powder, or
mixtures of these substances. Sprays can additionally
contain customary propellants such as
chlorofluerohydrocarbons. Compounds of the invention
may aiso be administered in the form of liposomes. As
is known in the art, licosomes are denerally derived
from ohospholipids or other lipid substances.
Liposomes are formed by mono- or .multi-lamellar
hydrated liquid crystals that are dispersed in an
aqueous medium. Any no.n-toxic, physiologically
acceptable and metabolizable lipid capable of forming
liposomes may be used. The present compositions in
liposome form may contain, in addition to the
compounds of the invention, stabilizers,
preservatives, and the like. The preferred lipids are
the natural and synthetic phespholipids and
phosphatidylcholines (lecithins) used separately or
together.        Methods to form liposcmes are known
in the at See, for example, Prescott, Ed., Methods in
Cell Biology, Volume XlV, Academic Press, New York, N.
Y., (1976), p 33 et seq. Dosage forms for topical
administration of a compound of this invention include
powders, sprays, ointments and inhalants. The active
compound is mixed under sterile -42-  WO
2009/079225PCT/US2008/085622 conditions with a
pharmaceutically acceptable carder and any needed
preservatives, buffers or it.iropellants., which can
be required. Opthalmic formuiations, eye ointments,
powders and solutions are contemplated as being within
the scope of this invention. Aqueous liquid
compositions comprng compounds of the invention also
are contemplated.       The compounds of the invention
can be used in the form of pharmaceutically acceptable
salts, esters, or amides derived from inorganic or
organic acids. The term 'pharmaceutically acceptable
salts, esters and amides', as used herein, refer to
carboxylate salts, amino add addon salts, zwitterions,
esters and amides of compounds 10of formula() 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, end the like, are commensurate with
a ret--iscriable benefit/risk ratio, and are effective
for their intended use The term "pharmaceutically
acceptable salt" refers to those salts which are,
\,vithin 15the scope of sound medical ludgment,
suitable for use in contact with the tissues of humans
and kNIOT animals without undue toxicity, irritation,
allergic response, and the like, and are commensurate
with a reasonable benefit/risk ratio. Pharmaceutically
acceptable saits are well-.known in the at The salts
can be prepared in situ during the final isolation and
purification of the compounds of the invention or
separately by reacting a free base function with a
suitable organic acid.       Representative acid
addition salts include, but are not limited to
acetate, adipate, alginate, citrate, aspartate,
benzoate, berizenesulfonate, bisulfate, bitailrate,
butyrate, camphorate, camphorsulfonate, digiuconato,
glycerophosphate, hemisulfate, heptanoate, hexanoate,
furnarate, hydrochloride, hydrobromide: hydroiodide,
2-hydroxyethansulfonate (iSethionate), lactate,
maleate, methanesulfomatt,,,, n:cotinate,
2-nachthalenesulfonate, oxalate, pamoate, pectinate,
persulfate, 3,,chenylpropionate, picrate, pivalate,
propionate, succinate, tartrate, thiocyanate,
phosphate, glutamate, bicarbonate, p-toluenesuiforlate
and undecancate.        Examples of acids which can be
employed to form pharmaceutically acceptable acid
addition salts include such inorganic acids as
hydrochloric acid, 'hybrobromio acid, sulphuric acid
and phosphoric acid and such organic acids as oxalic
acid, maieic acid, succinic acid, and citric acid. 



Basic addition salts can be prepared in situ during
the final isolation and purification of compounds of
this invention by. reacting a carboxylic
8cid-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, -43-  WO
2009/079225PCT/US2008/085622 $:,-JCOn(lary or
terharyamne. Ph a naceuticaliy acceptable.s.aits
inoude, but are not timited to, cations. based on
alkali metals or alkaline earth metalesuch as
lithitim, sodium, potassium, CACOT1 magnesium.; and
aluminum salts, and the like, and nontoxic; quaternary
ammonia and amine cations including ammonium,
tetramethylarnmoi*im, 5tetraetnylammonium,
methyiamine, dimetnylamine, trimethylamine, tri
thylarnine, diethylanne, ethylamineand the such as.
Other representative organic amines useful for the
formation of base addition salts include
ethylenediamine, elhandamine, diethanoiaMine,
piperidine, and piperazine. Also, the basic
nitrogen-containing groups can be quaternized with
such agents 10as lower alkyi halbes such as methyl.,
ethyl, propyl" and butyl chlorides.; bromides and
cdss,dialkyl sulfates such as din-lathy!, diethyl,
dlbutyl and diamyi sulfates; long chain halides such
as decyi, lauryi, i'fiyristyi and stearyl chlorides,
bromides and iodides: aryiaikyi ha/des such as benzyl
and phenethyl bromides and others. Water or
oil-scluhle or dispersible products are thereby
obtained.       The term "pnarmaceuttally acceptable
ester, as used herein, refers to esters of compounds
of the invention vvnioi n hydrolyze n vivo and include
those that break down readily in the human body to
leave the parent compound or a salt thereof. Examples
of pha,rmaceutically acceptabie, non-toxic esters of
the invention include C,--to-Ct alkyl esters and
C54o-C7 cycloalkyi esters, although C1-to-C4 aikyi
esters are preferred. Esters 20of the compounds of
formula (I) may be prepared according to conventional
methods. For example, such esters may be appended onto
hydroxy groups by reaction of the compound that
contains the hydroxy group with acid and an
alkylcarboxylio acid such as acetic acid, or with acid
and an arylcarboxylic acid such as benzoic add. In the
case of compounds containing carboxylic acid groups,
the pharmaceutically acceptable esters 25are prepared
from compounds containing the carboxylic acid groups
by reaction of the compound with base such as
triethylamme and an alkyl halide, alkyl trifilate, for
example with rnethyliedide, benzyl iodide, cytopentyi
iodide. They also may be prepared by reaction of the
compound containing the carboxylic acid group with an
acid such as hydrochloric acid and an alcohol such as
methanol or ethanol.       The term 'pharmaceutically
acceptable amide, as used herein, refers to non-toxic
amides of the invention derived from ammonia, primary,
Cl-tc-C3 alkyl amines and secondary Cl-to-C,-: dialkyl
amines, In the case of secondary amin6.is, the amine
may also be in the form of a 5-, or 6-membered
heterocycle containing one nitrogen atom. Amides
derived from ammonia, Cto-C1 alkyl primary amides and
Cl-to-G2 dialkyl secondary 35amides are preferred.
Amides of the compounds of formula (t) may be prepared
according to conventional methods Pharmaceutically
acceptable amides are prepared 



WO 2009/079225PCT/US2008/085622 from compounds
coritaining primary or secondary .amine, groups by
reaction of the compound that contains the amino,
group with an alkyl anhydride, aryl anhydride, acyl
halide or aryl halide, in the case of compounds
contang carboxylic .acid groups, the pharmaceutically
,acceptable esters, are prepared from compounds
contang the carboxylic .acid groups by reaction of the
compound v.iith base such as trlethylamine, a
dehydrating agent such as dicyclohexyl carbodiimide or
r::arbonyi diimidazole, and an alkyl amine,
dialkylamlne, for example with Methylamine,
dietylarnine: piperidines They aisc, May be prepared
by reaction of the compound with an acid such as
sulfuric add and alkylcarboxylic add such as acetic
acid, or with add and an ,arylc,arboxyllo add such
10as benzoic add under dehydrating conditions as with
molecuiar sieves added. The composition can contain a
compound of the invention in the form of a
ph.armaceptically aoceptable, prodrud.      The term
'pharmaceutically acceptable prodrug" or 'prodrug'; as
used herein, represents those prodrogs of the
compounds of the 'invention which are, within the
et:4e of sound :medical Judgment suitablefOr use in
contact with the tissues of humans and lower animals
without Undue toxicity, irritation. allergic response,
and the like, c.ornmensurate with a reasonable
,benefitiriak.ratio, and effective for their intended
use Prodrugs of the invention may be rapidly
transformed in vivo to a parent compound of formulafor
example, by hydrolysiS in blood, A thorough discussion
is provided in T. 20Higuchi. and V. Stella, Pm-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 Assodatio.n and ,Pergamon Press (1987),
hereby incorporated, by reference.           The
invention conte,moiates pharmaceutically active
compounds eitherollemically 7.5synthesized or formed'
by in vivo biotransformation to compounds of formula
(1). Methods of the invention      The compounds and
compositions c,)t.' the invention are useful for
treating and preventing certain diseases and disorders
in humans and animals As an important ;30consequence
Of the ability of the compounds: of the invention to
Modulate the effects of histamine-3 receptors in
cells,. the compounds described in the invention can
affect physiological processes in humans and animals.
In this way, the compounds and compositions described
in the invention are useful for treating and
pre.venting diseases and disorders modulated by
histamine-3 receptors. Typically, treatment or
prevention of 35such diseases and disorders can be
effected by selectively modulating the histamine-3
receptors in a mammal, by administering a compound or
composition of the invention,  WO
2009/079225PCT/US2008/085622 



either alone or in combination 'with another.active
agent. as part of a therapeutic regimen.      The
compounds of the invention. including but not
limitedto those specified in the examples, possess an
affinity .for the histamine-3 receptors and therefore,
the compounds of the invention may .be...usefuffor.the
treatment and prevention of diseases or conditions
such as 'attention-deficit hyperactivity disorder
(ADHD), deficits n attention,. dementia, and diseaSeS
with deficits of memory, learning, .scnizophrenia,
cognve deficitSof schizophrenia, cognitive deficits
and dysfunction in psychiatric diSorders, disease,
Mild cognitive impairment, epilepsy, setures" allergic
rhinitis" and asthma, Motion sickness, dizziness,
1,,,ieniere's disease, vestibular disorders, vertigo,
obesity, '0diabetes, type li diabetes.,. Syndrome X,
insulin resistance syndrome, metaboliti syndrome,
pain, including neuropathiC pain, neuropathy, sleep
disorders, narcoispey. pathological sleepiness, jet
ag, drug abuse, mood a,Iteration, bipolar disorder.
depression, obsessive compulsive disorder, 'Tourette's
syndrome., Pai*.inson's disease, and medullary 'hyroid
carcinoma, i'relenorna, and polycystic ovary syndrome.
The ability 15of histernine-3 receptor :modulators.,
and consequently the compounds of the invention. to
prevent or treat such disorders :$ demonstrated by
examples found in the'follo.wing references, The a.bty
ofcompounds of the invention,. including, but not
limited to, those specified in the examples, to treat
attention-deficit hyperactivity disorder (ADHD), and
20.deficits in attention, may be demonstrated by
COwart, at aL J. Med. Chem, 2005, 48, 38- 55; Fox, G.
B., at at. "PharmacologiCal Properties of .ABT-230i ft
Neurophysiological. Characterization and Broad
Preclinical Efficacy in Cognition. and Schizophrenia
of a. Potent and Selective .Histamine H3 Receptor
.Antagonist", Journal of Pharmacology and Experimental
Therapeutics (2005) 313, 176-190; "Effects of
histamine ft., receptor ligands 25GT-2331 and
ciproxitan in a repeatect.acquisition avoidance
response in the spontaneously hypertensive rat pup."
Fox, G. B., et ci, Behavioural Brain Research
2, 151-161; Yates, at at RET (1999) 289, 1151-11.59
identification and Pharmacological Charactenzation of
a Series of New Histamine H;?. Receptor Lig:ands";
tioneau, at al... Journal Of Pharmacology and
Experimental TherapeutiCS (1995), 287, 658-666: Tozer,
M, Expert Opinion Therapeutic Patents (2000) 10, 1045
M. T. Halpern,. "GT-2331" Current Opinion in Central
and Peripheral .Nervous System Investigational Drugs
(1999) 1, 524-527: Shaywitz et .al,,
Paycho.pharmacology, 8273-77 (1984); Dumery and
Blezovski, Exp. Brain Res., 57i6.1- 69 .(1987),
Tedford at al,. 1. Pherrnacd, Exp. Ther." 27.5:598604
(1995); Tedford at aL 35Soc. Neurosc. Abstr., 2222
(1996); and Fox, et. ai., Behav. Brain Res,,
131:151161 (2002); C.;lase,et al, "Attention deficit
.hyperactivity disorder oathophysiology and a-r6-  



WO 2009/079225PCT/US2008/085622 design of new
treatments." ,Annual Reports in Medicine: Chemistry
(2002), 37 11-20; Schweitzer, J B. and Holcomb, H. H.
'Drugs under investigation for attention-deficit
hyperactivity disorder" Current Opinion in
investigative Drugs (2002) 3, 1207. The ability of the
compounds of the invention, including, but not limited
to, those specified in the examples, to treat
dementia, and diseases with deficits of memory and
:earning, may be demonstrated by Two novel and
selective nonimidazole H3 receptor antagonists
A-304121 and A317920: U. In Vivo behavioral and
reurophysiological characterization." Fox, G. B., et
ai. Journal of pharmacology and experimental
therapeutics (2003 Jun), 305(3), 897-908;
"Identification of noVell-13 receptor (H3R)
10antagonist with cognition enhancing properties in
rats. " Fox, G. B.; inflammation Research (2003),
52(Suppi. 1), S31-832; Bernaerts, P., et ai,
"Histamine H3, antagonist thioperarnide
dose-dependently enhances memory consolidation and
reverses amnesia induced by dizocilpine or scopolamine
in a one-triai inhibitory avoidance task in mice"
Behavioural Brain Research 154 (2004) 211-219;
Onodera, et al. Natiyn-Schmiedebergs' 15Arch.
Pharmacol, (1998), 357, 508-513; Prast, et al Brain
Research (1996) 734, 316,818 Chen, et al, Brain
Research (1990) 839, 186-189 " Effects of histamine.
on MK-801- induced memory deficits in radial maze
performance in rats"; Passani, et ai. " Central
histaminergic system and cognition" Neuroscience and
Biobehavioral Reviews (2000) 24, 107.-113. 20The
abiiity of the compounds of the invention.,
inciudiiig, but not limited to, those specified in the
eXampies, to treat schizophrenia, cognitive deficits
of schizophrenia, and cognitive deficits, may be
demonstrated by Fox, G. B. et al. 'Pharmacological
Properties of ABT-239. U Neurophysiological
Characterization and Broad Preclinical Efficacy in
Cognition and Schizophrenia of a Potent and Selective
Histamine H3 Receptor Antagonist", journal of
Pharmacology and Experimental Therapeutics (2005) 313,
176-- 190 and by " Enhancement of prepulse inhibition
of startle in mict,..), by the F.-13 receptor
antagonists thioperamide and ciproxifan.".Browman,
Kattlin E., at al, Behavioural Brain Research (2094),
153(1), 69-76; H.3 receptor blockade by thiooeramide
enhances cognition in rats ;without inducing l000motor
sensitization,"; Komater, V. A at al.
30PsychooharmacolonyGermany) (2003), 167(4) 363-372;
AA Rodrigues, FP Jansen, R Leurs, H Timmerman and GD
Prell "interaction of clozapine with the histamine 1-6
receptor in rat brain" British journal of Pharmacology
(1995), 114(8), pp. 1523-1524; Passani, at al. "
Central histanner,gic system and cognition"
Neuroscience and Blobehaviorai Reviews (2000) '24.
107-113; Morriset, S , et al. "Atypical Ne.uroleptios
Enhance Histamine Turnover in Brain Via
5-Hydroxytryptamine2,,,, Receptor Biockade" Journal of
Pharmacology and Experimental Therapeutics (1999)288,
590-596,  WO 2009/079225PCT/US2008/085622      The
abty of the compounds of the invention, including, but
not limited to, those speeified in the examples; to
treat dysfunction in psychiatric disorders,
Alzheimer's disease, and mild cognitive impairment may
be demonstrated by Meguro, ct Pharmacology,
Biochemistry and Behavior (1995) 50(3); 321-325;
Esbenshatie, T,, et al, "Pharmacological and
behav:orai properties of A-349821, a selective and
potent human histamine H3 receptor antagonist"
Biochemical .Pharmaccliody 68 (2004) 933-945', Huang,
Y.-W., et al. "Effect of the histamine H3-antagonist
clobenpropit on spatial memory deficits induced by
MK-801 as evaluated by radial maze in Sprague.--Dav;
ley rats" Behavioural Brain Research 151 (2004)
287-293; Mazurkiewica-Kwilecki and Nsonwah, Can J,
Physioi. Pharmacia (1989) 67, 75-78: P. Panula, et
al., Neuroscience (1997) 82, 993-997; Haas, et al.,
Behav. Brain Res. (1996) 66, 41-44; De Almeida and
Izquierdo, Arch. Int. Pharmacodyn. (1998), 283,
193-198; Kamei et al.. Psychopharmacology, (1990) 102,
o. 312-318: Kerne: and Sakata, jpn. 3. Pharmacoi.
(1991), 57, 437-482; Schwartz et :31,,
,PsychopharmaccAogy, The Fourth Generation of
15Progress. Room and Kupfer (eds). Raven Press, New
York, (1905) 397; and Wads, et al., Trends in
Neurosci. (1991) 14, p. 415. 



The ability of the compounds of the invention,
including, out not limited to, those specified in the
examples, to treat epilepsy. and seizures, may be
demonstrated by Harada, C., et al. Inhibitory effect
of iodophenpropit, a selective histamine H3
antagonist, 20on amygdaloid kindled se:izures" Brain
Research Bulletin (2004) 63: 143-.146; as well as by
Yokoyama, et ci , Eur. 3. Pharmacol. (1993) 234:
129-133: Yokoyama, et al. European Journal of
Pharmacology (1994) 260: 23: Yokoyama and linuma, CNS
Drugs (1996) 5: 321; Vehora, Life Sciences (2000) 66:
297-301; nor:let:a et al., Frog. Neurobiol (1994) 42;
685; Chen, Z., et al. "Pharmacological effects of
caroinine on histaminergic neurons 25in the brain"
British journal of Pharmacology (2004) 143, 573-580;
P. Leurs, Vollinga and H. Timmerman, The medicinal
chemistry and therapeutic potential of ligands of the
histamine Hs receptor", Progress n Drug Research
(1995) 45: 170-165, Leurs and Timmerman, 'Prog. Drug
Res. (1992) 39: 127; H. Yokoyama arid K. linuma,
"Histamine and Seizures: implications for the
treatment of epilepsy", CNS Drugs, 5(5): 321-330
(1995); and K, Huruk.arri, H. Yokoyarna, K. Onodera,
K. linorna and T. Watanabe, 'AQO146,A newly developed
histamine fis antagonist, decreased seizure
eusceptibiRy of electrically induced convulsions in
mice", Meth. Find, Exp. Clin. Phsrmscol., 17(0)70-73
(1995); Yawata, et al. "Role of histaminergic.',
neurons in development of epileptic seizures in Et,
mice' Molecular Brain Research 132 (2004)13-- 3517,
The ability Of the compounds of the invention,
including, but not limited to, those -48-  WO
2009/079225PCT/US2008/085622 speced in the examples,
to treat allec, c rhins, and asthma, may be
demonstrated by McLeod, RI., lAingo, C.C., Herczku,
C., DeGennaro-Culver, F., Kreutner, W., Egan, RAN.,
Hey, J.A., 'Combined histamine H1 and H3 receptor
blockade produces nasal decongestion in an
experimental model of nasal congestion" Am. j. Rhinoi.
(1999a) 13: 5391- 399: McLeod, RobbieEgan, Robeil W.;
Cuss, Francis M.; Boer, Donald C.; Hey, john A.
(Allergy, Schering-Plough Research institute,
Kenilworth. NJ, USA. ) Progress in Respiratory
Research (2001), 31 (in New Drugs for Asthma; Allergy
and COP0): 133-13$: A. Delaunois A, at al.,
"Modulation of acetylcholine, caosen and substance P
effects by histamine H3 receptors in isolated peused
rabblt lungs," 10 European journal of Pharmacoic.)gy
(1995) 277: 243-260, Dimitriadou. at al., "Functional
relationship between mast cells and C-sensitive nerve
fibres evidenced by histamine Hr receptor Modulation
In rat lung and spleen," Clinical Science (1094), 87:
151-163.       The ability of the compounds of the
invention, including, but not limited to, those
specified in the examples, to treat motion sickness,
dizziness, :Meniere's disease, vestibular disorders,
and ',Jetts, may be demonstrated by Pan, et al.
Methods and Findings in Clinical Pharmacology (1998),
20(9), 771-'777; O'Neill, at al Methods and Findings
in Clinical Pharmacology (1999) 21(4), 235-289, and by
R. Leurs, R.C. Vollinga and H. Timmerman, ''The
medicinal chemistry and therapeutic potential of
iigands of the histamine H3 receptor," Progress in
Drug Research (1995), 45. 170-165, Lozada, et al.
20"Plasticity of histamine H;5 receptor expression and
binding in the vestibular nuclei.. after 



labyrinthectomy in rat' BioMedeentral Neuroscience
2004, 5:32.        The abty of the compounds of the
invention, including, but not limited to, those
specified in the examples, to treat obesity, diabetes,
type U diabetes, Syndrome X, insulin resistance
syndrome, and metabolic syndrome, may be demonstrated
by Hancock, A. A. 25" Antiobesity effects of A-331440,
a novel non-imidazole histamine, H3 receptor
antagonist. " European journal of Pharmacology (2004)
487, 183-- 197; Hancock, A. A.,, at al. " Histamine ft
antagonists n models of obe,sity" inflamm. res. (2004)
63, &ipplernent S47-848; as. well as by E iton, M.
Fupirtiay, and A. Inui, "Tniooeramide, A histamine H3
receptor antaqont, powerfully suppresses peptide
ri'-indi..tced food intake in rats," Biol. :30Psych.
t199$) 45(4).SJ. Yates. at ;7.)1 'FffECN ofa
navehistamine R, receptor , antagonist, GI-2394, on
food intake and Weight gain in Sorague-Dawley rats,"
Abstracts, Society for Neuroscience. 102.10;219
(November, 2000) and C. Bjenning, et al.,
"Peripherally administered ciproxitan elevates
hypothalamic histamine levels and potently reduces
food intake in the Sprague Dawiey rat," Abstracts,
international Sendai 35Histamine Symposium, Sendai,
japan, #P39 (November, 2000); Sakata T; at al.
"Hypothalamic neuronal histamine moduiates ad libitum
feeding by rats." Brain research -49-  WO
2009/079225PCT/US2008/085622 (1990 Dec 24)" 537(1-2),
303-6. The abty of the compounds of the invention,
including, but not limited to those specified ih the
.examples, to treat pain, including heuropathic pain
and rieuropathy, rnay be demonstrated by
Mainteng-,A,iellor Petra; Lamberti, Claude:.
GheiaRiiht, Carla; Gott, Alberto; Bartolini,
Alessandrc,.. Brsh journal of Pharmacology (1.994),
111(4), 1269-- 1279; Hrisou, Aniseara; Ghe.rase,
Florenta; Pavelescu,Hriscu; E, "Experimental
-evaluation of the analgesic, efficacy of Some
antihistamines as proof of the histaminergic receptor
involvement in pain." Ramada, (2001), 419(2), 23--30,
'76, The abty of the compounds of the invention"
including, but not mted to, those -specified in the
examples, to treat sleep disorders, including
narcolepsy and patholo :cal sleepiness, and jet leg,
may be demonstrated by Barbier, lk. J., at al. Acute
wake -promoting .ailions of JN,l-5207852, a novel,
diamine-based H:; antagonist" British Journal of
Pharmacology (2004) 113; Monti at al.,
Neuropsychopharmacology (1996) 15, 31-35; Un et al."
Brain Res. (.1990) 523: 325-330; Monti, et
el.,.Neuropsychopharmacology '1.5(1996) 15: 31-35;
Lig.neau,.at ai. Journal of Pharmacology and
Experimental Therapeutics (1996), 257, 658-666;
-.Sakai, et at, Life.Sc. (1991).48: 2397-2404;
Mazurkiewicz-kwilecki and.Nsonwah, Can. J. Physiol.
Pharmacol., (1989) 67: 75-78: P. PanOla, et al.,
Ne.u.roscience (1998) 44, 465481; Wada, .et al.,
Trends in Neuroscience (1991)14: 415; and Monti, at
at, Eur. J. Pharmacol. (1991), 2051 283; Dvorak, C.,
et al. 



Phenotiypipericlines: Potent, Conformationaily
Restricted, Non-Imidanle Histamine H3 Antagonists"
Journal of Medicinal Chemistry (2005) 48, 2229-2236.
The abty of the comboUnds of the invention, including,
but not limited to, those specified in the examples,
to treat drug abuse. Amphetamine is an abused
stimulant in humans. it, and similar abused drugs
stimulate locomotor actvity in animals, and it has
25been found that the ft antagonist thioperamide
suppresses the locomotor stimulation induced by
amphetamine: therefore ft antagonists are likely to be
useful for treating drug abuse as may be demonstrated
by ClaphamKilpatrick G, j, "Thioperamlde" the
selective histamine. Hs receptor antagonist,
attenuates..stimulant,lndUced locornotor activity in
the mouse, European journal cf pharmacology (1994),
259(2), 107-14, .30The ability of the compounds of the
invention, including, but not limited to those
spi...z.cified in the examples, to treat mood
alteration, bipolar disorder, depression, obsessive
compulsive disorder, and Tou'rette's syndrome, may be
demonstrated by Lambeni, et al. British Journal of
Pharmacology (1998) 123, 1331-1336: Perez-Garcia C,
et. al. Psychopharmacology (Derin) (1999) 142(2'
215-20. The ability. of the compounds of the
invention, including, but not limited to, those
Specified in the examples... to treat Parkinson's.
disease. (a disease wherein patients have  WO
2009/079225PCT/US2008/085622 deficits in ability to
initiate movements, and patients brain have iow
dopamine levels) may be demonstrated by
Sarithez-Lemus, E. et al. Histamine H,, receptor
acfivation inhibits dopamine D, receptor-induced cAMP
accumulation in rat striatal siices" Neuroscience
Letters (2004) 384, p. 179-1K Sakai, et aL. Life Sci,
(1991) 48, 239'1-2404; Fox, G B", 5et al.
"Pharmacological Properties of ABT-239 U.
Neurophysiologicai Characterization and Broad
Preclinioad Efficacy in Cognition and Schizophrenia of
a Potent and Selective Histamine ft Receptor
Antagonist" journal of Pharmacology and
ExperimentTherpeutos, 313:176-190, 2005: Chen, Z.., et
al, "Pharmacologicai effects of carcinine
histaMinergic neurons in the brain" British Journal of
Pharmacology (2004) 143, 573- 10580.      The 'ability
of the compounds of the invention, including, but not
limited to, those specified in the examples, to treat
meduilary thyroid carcinoma, melanoma, polycystic
ovary syndrome, may be demonstrated by Pollan' Med.
Sci. Mon. (1998) 4(5)i 747 Adam Szelad, "Role of
histamine Hyreceptors in the proliferation of
nepplestic cells in vitro,'''' 



Med. Sci. Monitor (1996) 4(.5''747-755; and C,H.
Fitzsimons, at aL, "Histamine receptors
epidermal tumor cell lines with H-res gene
alterations," inflammation Res, (1998) 47 (Suppl
):$.50-$51.      Compounds of the invention are
particularly useful for treating and preventing a
condition or disorder affecting attention-deficit
hyperactivity. Alzheimer's disease dementia. Compounds
of the invention are particularly useful for treating
.and preventing a condition or disorder affecting
scnizephrenia or cognitive deficitS of schizophrenia.
Compounds of the invention are particularly useful for
treating and preventing a condition or disorder
affecting narceiepsy, sleep disorders, allergic
rhinitis, asthma, or obesity. Actual dosage levels of
active ingredients in the pharmaceutical compositions
of 25this invention can be vaned so as to obtain an
amount of the active compound(s) that effective 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 end the condition and Prior medical
history of Ine patient being Qvtreated.. 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 invention can be employed in pure
form or, where such 35forms exist, in pharmaceutically
acceptable salt. 'ester,..amide or o'rodrug form.
Alternatively, the compound can be administered as a
pharmaceutical composition -51-  WO
2009/079225PCT/US2008/085622 COnta:ning the compound
of interest in combination with one or more
pharmaceuticaliy acceptable carriers. 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 appiicable to any medical
treatment, it wiii be underfood, however, that the
total daily usage of the compounds and composons of
the invention mil 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, 10body weight, general health, sex and diet
of the patient; the time of administration, route of
administration, and rate of excretion of the specific
compound employed: the duration of the treatment:,
drugs used in combination or 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 than required to achieve the
desired therapeutic effect and to gradually increase
the dosage until the desired effect is achieved. 



For treatment or prevention of disease, the total
daily dose of the compounds of this invention
administered to a human or lower animal may range from
about 0.001 to about 30 mg/kg of body weight. For
purposes of oral administration, more preferable doses
can be in the range of from about 0.001 to about 1
mg/kg body weight. if desired, the effective daily
dose can be divided into multiple doses for purposes
of administration; consequently, single dose
compositions may contain such amounts or submultiples
thereof to make up the daily dose. The compounds and
processes of the invention will be better understood
by , reference to the following examples, which are
intended as an illustration of and not a limitation
upon the scope of the invention. EXAMPLES 30
gyarrsniz.
Methvipyrrolidin-l-vrimethylIcyclopropyl)-1.igheny1-4
icarbonitrile Example IA
trans-344-BromophenAprop-2-en-1-01 35To a solution of
ethyl trans-4-bromocinnamate (8 ml", 42.6 mmol) in
anhydrous dichloromethahe (150 mL) under N2 was added
diisobutylaluminum hydride in  WO
2009/079225PCT/US2008/085622 dichieromethane (128
mi.,. 1M 128 rnmol) at -78 C dropwise. After the
additloh, the mixture was allowed to warm from --78 00
to --30 'C over two hours. The mixture was then coded
back to -781'0 and aqueous 1 N HC i was added till
acidic (pH4), The organic layer was separated and the
:aqueous iayer was extracted with dichloretnethano.
The combined organt layers were dried mith M9SO4.
filtered, and concentrated under reduced pressure to
prOvide the titie compound. 'H roAR (300 MHz, CDCl,-;
): 31 44 (t, 



6 Hz, 1H), 4.32(1 = 4.5 Hz, 211), 6.37 (dt, J= 16.5
Hz, j 6 Hz, 1H), 667 (gt, Hz, J =',3 Hz, 1H), 7.25 (d.
J = 9 Hz, 2H), 7.45 (d, J = 9 Hz, 2H). MS (DCI-NH3)
miz 214 (M+H)4. 1'5 EVELRILIE (.1
S,23,),2,:(4-Brgmophenyqcyciociropyllmtmagi The titl,e
compound was precared by the method of .A.8. Cnarette
and H Leb (Organic SyntheAis, 1998, 76, 86-96)
sUbstitutinglreins3(4-bromophenyi) , (the product of
Example 1A) f1or 3-pheny-prop42-eni-il-c.u.NMR (30.0
MHz. CDC): 0,92-L1.0 (m, 2H), 1,46-1,48 (m, 2H),
1.76-1...85 (rn, 1H). 3,61 (d, J = 7.5 Hz, 2H). 6.95
(d, 9 Hz, 2H). 7.37 (d, J==.-i 9 Hz, 2H), MS
([..:iCNH3) mis 228 (M+H)+.  Example 1C
20(.1S,2S)-2,44-BromophenAcyclopr,opanecarbaldehyde.
OMB (0.8 ail, 3 equivalents) was added dropwise to a
solution of oxalyl chloride (0.48 ml,.) in anhydrous
dleniorgmethailc-, (5011. ) under N7 at -78 '0, A
solution of
(1S,2S)-(2-(4-brmopheinyi)cyclopropylimethanol (the
product from Example 16, 823 ma) in dicNorometharie
(20 ml) was than added drepwise at -78 C. Strong at
this 25temperature was continued for 30 :minutes, then
triethylamine (2 ml., 4 equivalents) was added, and
the dry ice bath was removed, After stirring for 1
hour, the mixture was treated with saturated aqueous
NH401. The mixture was extracted with diethyl ether
twice. The combined organic extracts were dried
(MgSO4) and filtered. The filtrate was concentrated
under reduced pressure, The residue was purified by
'elution through a pad of sca gel with hexane to
provide the title compound. 1H NMR (300 MHz, CDCW:
1.48 (m, 1H), 1,65 (dt, J`- 9 Hz, J 6 Hz" 1H), 2.15 Om
1H), 2.57 (m, 11-1), 6,98 (d, Hz, 2H), 7.45 (d, J 9
Hz, 2H), 9,46 (0, J =44,5 Hz, 1H). MS (DU-NH:) miz 226
(M+H)+, 35,14( 26)--2-(4-Bromolkit-
yl)-cydlooropylmet-2(8),,,methvi,i-pyrralidine -53-
WO 2009/079225PCT/US2008/085622 



A solution of
(15,2S)-2-(4-bromopheny1)cyclopropanecarbaidehyde (the
product of Example IC, 820 mg, 3.64 nimbi) and
(S)-2-methylpyrroiidine tartaric acid salt (1,12 g,
4.73 rnmoi) in ethanot (30 mt.) was treated kr,fith
sodium cyanoborohydride (345 mg 5.46 mmol). Inc
mixture was stirred at room temperature for two hours,
rie mixture was based to pH = 10-12 with Na,OH (10%)
and partitioned between ethyl acetate and water. The
aqueous iayer was extracted with ethyl acetate (2x),
Ihe combined organic layers were Oiled (MgSO4) and
filtered. The filtrate was concentrated under reduced
pressure and the residue was purified on silica gel
eiuting with 1% to 2% methanol (containing 10 %
concentrated NH4OH) in dichioromethane to provide the
tide compound, 'H MIR (300 MHz, CDC): 3 0,87-0.92(m,
1H), 0.97-1.02 (m, 1H), 1.16 , J=6 Hz, 2H), 1.2.2IH),
1.39-1.49(m, 1H), 1.73-1.81(m, 3H), 2,0 (m, 2H), 2.36
(q, "i=6 Hz, 1H), 2.45 (n IH) 3.13 (dd, sh,l2 HZ, J=6
Hz, 1H), 3.25 (m, 1H), 7.00 (d, J=6 Hz, 2H), 7.37 (d
J6 Hz, 2H). MS (DCt-NH3) ;11./Z 294 (M+H)+,
(9)-2-methylpyrrolidine and its salts are available
commerciatly from a number of 15sources tnciuding;
(S)-2-mthylpyrrolidine (Chemical abstracts registry
number 59335-84- 1) from Sigma-Aldrich Chemical
Company, P. 0. Box 14508 St. Louis, MO, 63178 USA, and
(S)-2-methylpyrrolidine hydrochloride (Chemical
abstracts registry number 174500- 74-4) from AstaTE.h.
inc. Keystone Business Park 2525 Pearl Buck Road
Bris,ol, PA, 19007 USA. Methods of obtaining
(S)2-methylpyrrolidine by enantioseectiva
70reorystallization with tartaric acid have been
described for example in Sakurai, at al. Crystal
Growth & Design (2:006) vol.pages bob- u u
(S)-.-2-Methylpyrrolidine tartaric acid salt (313
grams) was recrystalliztzA from a mixture of 4.8
titers of etnanot and 1.2 liters of methanol heated at
60 "C and allowed to cool to deposit -
methylpyrrolidine Ltartaric acid salt Exampje_l_E
4:,-,1( ""2, ):241(29)-2.-- t'vlet hy pyrret hy
ilovLoio bre pyl)-1,1phen         To a solution of
14(19,
29)-2-(4-bromo.-phenyl)-cyclopropyirnethyli-2(S)-methy
lpyrrolidtne (the product of Example ID, 50 mg, 0,17
rnmol) in isopropyl alcohol (4 rnt.,) 30under an
atmosphere of nitrogen was added 4-cyanophenyiboronic
acid (30 mg, 0.2 mmol),
dichlorobts(triphenylphosphine)palladium(11) (6 mg,
8,5 pmol) and potassium carbonate (50 mg, 0.43 mmol).
The mixture was heated to 90 C for 5 hours. cooled to
ambient temperature and partitioned between ethyl
acetate (25 mL) and H20 (10 mt.). The separated
organic layer was washed with brine, dried (MgSO4),
filtered, concentrated under reduced pressure and
chromatographed on sihca gel eklting with 3% methanol
WO 2009/079225PCT/US2008/085622 (ts,ontainino 10 './;)
concentrated NH4QH) in dichloromethane to provide the
title compound. 'H NMR (300 MHz, Gr.i.300) 5 1.01 (m,
1H), 1.13 Om 1H), 1,25.: (d, J.=6 Hz, 3H), 1.36 (m,.
1H), 1..54 (m, 1,H), 1.89 (m, 3H):, 2,11 (M, 1H), 2.30
(m, 1H), 2.85 (m, I H), 2,79.(m, 1H),. 



dd, J.,=,12 Hz, j=6 Hz, 1H), 3.40 (m, :1H), 7.22 (d:
J=9 H7, 2H) 7.59H(''d, J=-,6 Hz, 2H1, 7.78.(s, 4H).
MS. (1)Ci-NFI) miz 317 (M+H":', Example 2 4L- '1S .2
S)-2-11(2 Retlipyroi id
in-l-yligletgprgraj.1.1,1'-biphenyl-4-ca rbonitri le
10 Exampie 2A
1-'944-8ml-110-phoycloproovimethAJ2M-2-methvl-ovrrolid
ine        The title compound was prepared using the
procedure deschbed in Example ID, substituting
(R)-2-methylpyrrolidine for (S)-2-metnyioyrroiidine.
'HNIAR (300 MHz. CDi0D): .3 0,92(m, 1H), 0,99 (m, 1H),
1.13 (d, j=6 Hz, 3H), 1.24 (m, 1H), 1.43(m, 1H),
1.77(m, 3H), 1.98 (m, 2H), 2.13 (dd. jz412 Hz: J=6 Hz,
IH), 2,30 (q, J9 Hz, 1H), 2.41 (m, 1H), 2.94 (dd,
..i=12 Hz, ...1,z6 Hz, 1H), 3.25 (m, 1H), 7.00 (d,
,I=9 Hz, 2H), 7.38 (d. J=9 Hz, 2H). MS (Dni-NH3) miz.
294 (M+H)'. (R)-2-methylpyrroildine and its salts are
availabie commercially from a number of "Lusources,
including., (R)-2-methylpyrrelidine (Chemical
abstracts registry number 41720- 98-3) from
Sigma-Aldrich Chemical Company, P. 0. Box 14508 St.
Louis, MO, 83178 USA, and (R)-2-methylpyrrolidine
hydrochloride (Chemical abstracts registry number
135324-85-5) from AstaTech, Inc, Keystone Business
Park 2525 Pear: Buck Road Bristol, PA, 19007 USA
Methods of obtaining (R)-2-nethyipyrrolidine by
enantioselective recrystailizatich with tananc acid
have been described for example in Sakurai, at al.
Crystal Growth & Deeign (2006)fvol 6(7) pages
1606-1610 and in Pu, at ai. Organic Process Research &
Development 2005. 9, 45-50. 3044 (1S
.28)-24L2RlethytNn%-1-yi I ethylIcyclopropyp-1,1' p" y
kA-ca rbonit r ile The title compound was prepared
using the procedure described in Example I E
substituting 142(4-bromo-phenyi)-(1S,
2S)-cyclopropylmethyl]-(2R)-2-methyl-pyrrolidine (the
product from Example 2A) for 140 6,
*2S)-2-(4-bromo-pheriy1)-cydopropylmetnyi]-
2(S)-methyl-pyritlidine (the product from 1D). 'H NMR
(300 MHz, 00300): ,5 0,92(m, 351H), 0,99 (m; 1H), 1.13
(d, J=6 Hz, 2H), 1,24 (m, 1H); 1.43(m, 1H), 1 77(m,
3H), 1.98 (m, -55-  



WO 2009/079225PCT/US2008/085622 2H), 2.13 (dd, J-D-12
Hz, J=0 Hz, 1H), 2.30 (u, ,J9 Hz; 1H), 2,41 (m, I H),
2.94 (dd, j12 Hz, J=6 Hz, 1H), 3.26 (n1 1H), TOO (d,
J=0 Hz, 2H), 7.3$ (d, J=9 Hz, 2H). MS (OCI-N113):
!.11.'z 294 (M+H)+, Exarnole 3
ff,(2R1-2-Methylnyrrolidin-l-viltnethAcyclopropyll
biphenv car; ,nqnle ...... .... , ... Fxam,lie
romoonenvi\cyclopropyilmethz-mol       The title
compound was prepared by the method of p,".B,
Charette: and H, Lebel (Organic 8:yntheisfs, 1998,
75,. 85-90) sub.stituting. trans-344-Bromobhenyl)
prop-2-en4-61 (the product from f,',,,xanlpie 1A) .for
3-Ptienyi-orop-2-en7-1-ol.NM R (300 MHz, (,,,f)(-,:,;)
1.56 0.92-1,0 (m" 2H)., .1.45-1.48 (m, 2H), 1,75-1:85
(m, 1H), 3:61 (d, J 7.5 Hz, 2H), 6,95 (d,9 Hz, 2H),
7,3.7 (d"j 9 Hz, 2H). MS. (QQ1-NH3) ritiz. 228
ovi+Fot: .i?'41:1,f2ifL;3q R". 2R)-2- (4 - Brom oph
e.ri4cLp okrdpa riepacba :de .20DMS0 (0,8 mL, 3
edUivalents) was added drepwise to a solution Of
oXaiyi chloride (0.48 mL) in anhydrous dichloromethane
(50 mL) under N2 at -78 t. A Solution of (1R,
2.R),[2-(4-brornophenyfloyclepropylimethanol (the
product of Example 3A, 823 mg) in dichloromethani.N,
(20 mt..) was then added dropwise at-7500. .3tirring
at this temperature was continued for 30 minutes, then
triethylarnine (2 mL., 4 equivalents) was added and
25the dry ice bath was removed, After stirring for 1
hour, the mixture was treated with saturated aqueous
NH4C1L. The mixture was extracted with diethyl ether.
The combined organic extracts were dried (Mg504) and
filtered. The filtrate was concentrated under reduced
pressure. The residua was punted by elution .through a
pad of ,silica get with hexane to provide the title
compound. 1H NMR. (300 MHz, COCI3):. 6 '1.48 (m, I H),
1.65 30(dt, Li.,z 9 Hz, J- 3z 1H), 2"15 (rn, r(m., 1H=
9. Hz, 2H)" 7.45.(d".J 



= 9 Hz, 2H), 9,46 (0, J= 4.5 Hz, 1H). MS (DC-NH) raiz
226 .(Nil+H)4,-.. Exam ole 1-12-4--Bromo- fienv()-(1R,
2R)-cvoloprocylmethyll-(2R)-2-metivi-ovrrolidine 35.A
solutioh of (1 R:,
2R)-2-(4-bromophenyi)cyclopropanecarbaldehyde (the
product  of Exadiple 39, 600 mg, 2.67 mmol) and
(R)-2-methylpyrrolidine tartaric acid salt (0.82 3.47
mmol) in ethanol (30 mt.) was treated with sodium
oyanoborohydride (252 mg 4 himol). The mixture was
stirred at room temperature for two hours. The mixture
was quenched with H'' (IN) and then adjusted with base
to pH = 10-12 with NaOH (10%) and a;partitioned
between ethyl acetate and water. The aqueous' layer
was extracted with ethyl acetate. The combined organic
layers were dried (MgSO4) and filtered. the filtrate
was concentrated under reduced pressure and the
residue was purified on siiica gel with 1% to 2%
.methanol (contang 10 % concentrated NH4OH) n
dichioromethane to provide the title compound, H NMR
(300 MHz, CD30D)Rq:H), 0.98 (m, 1H) 114 (d, 10Hz,
2H),. 1,19 (m.,1H): 1.75 (m, 3H), 1.95 (M, 2H), 2,30
(d, J=9 Hz, 1H), 2:37 (m, 1H), 3.14 (dd.
j=12.Hz,..',1=6 Hz, 1H). 3,22 (m, 1H), 7.00 (d, J.==i9
Hz, 2H) 7:36 (d, Hz, 2H) MS (DCi-NH?) nsitz 294
(M+H)1-. Example 3D ...biohenyj-4- rarbonlinie
To a solution of 1-12-(4-broiTio-phenyi)-(1R,
2R)-cyclopRvylmethyli-(2R)-2,-meth!,,s1- pyrrolidine
(product of Example 3C,50 mg, 9.17 mrnol) in isopropyl
alcohol (4 mt.) under an atmosphere of nitrogen was
added 4-cyanophenyiboronic acid (30 mg, 0,2 minol),
2:0dichlorobis(triphenylohosphine)palladium(11) (6 mg,
8,5 prno)) and potassium carbonate (59 ti,q, 0.43
minol), The mixture was heated to 90 cc for 5 hours,
cooled to ambient temperature and paditioned between
ethyl acetate (25 mL) and HrO (10 mL). The organic
extraction was washed with brine, dried (Mg804),
filtered, concentrated under reduced pressure and
chromatographed on sca gel eluting with methanol
(containing 10% 29 concentrated NH40H) in
dichloromethano to provide the the compound. 'H.NMR
(300 MHz, (31)OD) 3 1.08 (m, 111), 1.19 (m, 1H). 1.32
(d, J6 Hz, 3H), 1.42 (m, 1H), 1.63 (m, 1H), 1.99 (m,
3H), 2.20 (#71, 1H) 2.65 (m 1H), 2.94 m, 1H), 3.07 (m,
1H), 334 (dd, J=9 Hz., J=6 Hz, 1H), 3.51 (m, ti) (d,
JT--t9 Hz. 2H), 7.60 (d" J=6 Hz, 2H) 7,78 Ce, 4H). MS
(DCl-N113)m/z 317 (4-i-Hy+ 30 



Examolei 4 za)-2:1'tf2S):-.2.:Methylpyrrollopheny1-4-
,PmP carbonado ....................  WO
2009/079225PCT/US2008/085622 F:AEPIP"4.
-12-(4-Bromo-phenyi)-(1R.,.2R.)-cycloci-covimethyl(25)
-.2,7math-kofro(idine--, The tite.compound.was
prepared os,ing the proC'eciurdescribed Exampie 30'
substituting (S)-24nethypyrrolidine tartan() ,acid
sait for (R)-20ethyipyrroiidihe tartaric. acid
salt.NMR (300 MHz, C.D:01)).: :5 0.93 (m, 1H), 0.09
(m, 1H), 1,13 (d, J=6 Hz, 3H), 1.24 (rn, IN), 1..44
(m, IN). 1.76 (m, 31-1),1 .98 (m, 1H), 2.14 (dd. J=12
Hz, Sz.,-6 Hz, 1H), 2,32 (q, J,=9 Hz, 1H), 2.43 01-)"
I H), 2.94 (dc, ..i=12 Hz. J$ Hz, .1H), 3.2$ (m, 1H),
7,00 (d, J9 Hz., 2H), 7.36 (d, J9 Hz, 2H), MS (Dial-NN
mit 294 (M+Fi)c. Exampie 4B  4"-(Cti=3;
231-2-12S)-2-MethApyrrc,:inz1,,,dratcyciof,ircpy1171.1
'4Np env1-4  carbonitriie The title compound was
prepared using the procedure described in Example 3D
-substituting 1-[2.--(4-bromp-phenyl)-0 6,
2R)--cyclopropylmethyl]-(2S)-2-metnyi-pyrrolidine
15(the product from Examp)e 4A1 for
1-,i2-(4-bromo-phen(16, 26)-cycloprooyimethyil-
(2R)-2-rriethyl-pyrroiidine the product from ExamOe
30). 'H NMR (300 MHz, CD30D) 1 22 (m, 2H), 1.42 (d,
k=6 Hz, 3H), 1.53 (m, 1H), 1.76 (m, 1H), 2.08 (m, 3H),
2.31 (m, 1H), 3.09 (dd, ,1.12 Hz,Hz, 1H), 3.23 (m,
IH), 3,39 (dd, J12 Hz, J6 117, 1H), 3.50 (m. I H), 3
67 (m, 1H), 7.27 (c,i, j=9 Hz, 2H), 7,61 (d, J=6 Hz,
2H), 7 78 (s, 4H). MS (DC1- 



NH:3) mlz 317                              Exerndie,5
4'-t(13,9S)-2-1(2-Meth\Joyrro:idir.yrimetnyttcycleproP
vi}-1 .1 '-tipheriyi-4--orbonitrile 25Example 5A
142-(4:Bil'ame,:phenyq7C . ..
,21-oysApropvimetbyr-2-methyl-pwolidine,      The
tifle compound was prepared using .the procedure
described in Example 10 substituting racernic
2metnyipyrrodne for (S)-2-methylpyrrclidine. 'H NIVIR
(300 MHz, CDCi-3),S 0.87-0.92(m, 111), 0 97-1.02 (m,
1H), 1.16 (d, j==,6 H7., 2H), 1.22 (m, 1H), 1, 39-
301.49(m, 1 )3H), 2.0 (m, 2H), 2 36 (q, j=6 Hz, 1H), 2
451,m, I H), 3.13 (ad, J,-,12 Hz, J.-x6 Hz, 1H), 3 25
(m, 1H), 7,00 (d, J=6. Hz, 2H), 7 37 (d, J=6 Hz,
21-1). MS (Del-i\kia) mit 294 (M+H)+, Examge SB  WO
2009/079225PCT/US2008/085622 1118, 2S)-24(2-Methylo
Trolidin-I-AmethAcyolopromil-1  The title compound was
prepared using the procedure described in Exampie 1E
substituting 1-(2-(4-bromo-phenyi)-(18,
28)-cycloprooylmethyli-2-methyi-pyrrolidine (the
product from Example SA) for 1-[(1S,
2S)-2-(4-bromo-phenyl)-cyclopropyime,thyll-2(S)-
methyi-pyrrolidine (the product from Example 1D). 1H
NMR (300 MHz, CD3CD)?) 0.98 (m, IH), 1:1 (m, I H), I
20 (d, J=6 Hz, 2H), 1 :34 (m, I H), 1 49(m, I H), 1.84
(m, 3H), 2.06 (m, 2 4, 2.51 (m, 1H), 2.61 (m, 1H),
3.06 (rid, J.12 Hz, J6 Hz, 0.5H), 3.22 (dd. j=12 H7,
j=6 Hz, 0.5H), 3.34 (m,7.22 (dd, .,1=12 Hz, J.--6 Hz,
2H). 7.59 (d, J.9 Hz, 2H), 7.77 (s, 4H). MS (DC1-NH3)
miz 317 (M+H)+. I0 Exampk,, 6  .
LLYikafghyrpppiporoovopbgatvflmane The tide compound
was prepared using the procedure described in Example
1 E substltuting 5-pyrimidineboronic acid for
4-cyandpnenyiboronic acid. 'H NMR (300 MHz, 



15 CE.)30D) 5 0.96 (m, 1H), 1 .09 (m, 1H). 1.16 (d,
Jr-6 Hz, 3H).. 1.31 (m, IH), 1,44 (m, 1H), 1.76(m,
2H), 1.86(M, 1H), 1.90 (m, 2H), 2.35 (m, 1H), 2,41 (m,
I H), 3.29 (dd, J12 Hz, J.6 Hz, 1H), :3.58 (rn, 1H),
7,26 (dd, J=12 Hz, sPr6 Hz, 2H), 7,60 (d, J9 Hz, 2H),
7:77 (s, 4H), MS (DOl-Ni13) mlz 317 (M+H)+. 20 Examoie
7 2-M ethoxy-5-144 (1  ylimetimlIcycloprep,
inhenyllpyrimidine        The title compound wa.s
prepared Lisnc the procedure described in Example 1E
substituting 2-metnoxy-51,-.1yrimidineberonic acid for
4-cyanopherlyfrmronic acid. 1H AIR (300 MHz, CO300)
4094 (m. 1H), 1,05 (m, l'H), 1.15 (d, j=i3 Hz, 3H),
1.26 (m, 1H), 1.43 (rn, 1H), 1.77(m, 314), 1.94(m,
2H).: 2.32 (m, 2H), 3.21 (m, 2H), 4,04 (s, 1H)" 7.21
(d, J=9 Hz, 2H), 7.52 (d,Hz, 2H), 8,78 (e, 2H). MS
(DCI-Nft,) rt-',/z 324 (M+H)+.              Example a
Lsimethy13-44-WIS.,2S)-2--(1(2R1-2-methypr
TItT62619.P.M.ailitniliolr ine The title compound was
prepared using the procedure described in Example 2B
WO 2009/079225PCT/US2008/085622 Substit.i.iting
2,6-dimE"1-3-(4,4,5,5-tetrarnethylil
,3,21c0>.(aborclan,-211)7oyritline ('prepared
according to the procedure described in J. Org Chem.
67:7541.7543(2002)) for 4-cyanoph e ny1boronic
acrH NMR (300. mi712.cD OD) 0.95 (m, 1H), 1.06 (m,
1H), 1.16 (d,J6 HZ, 3H), 1.33 (m, 1H1, 1.47 (m, 1 H'),
1.80(m: 3H). 2,00(m, I H), 2.20 (dd. j=12 Hz, j=6 Hz,
1H), 2.37(m, 2H): 2.41 (s, 3H), 2.48 Cm, 1H), 252 (s:
3H), 3.0 (do, d:z12 Hz. =5 Hz, lit, 7.19 (m" 5H). 7,51
(d, J=9 Hz, 1H). MS (DC1-NH3) miz 321 (M+H)* Exampie 9
4 r rft        ','2":::::?1-1aLLJ-z-methYtoVrio
y.jrnethvilcycloorooyUpiierly1 pyridine      The te
compound was prepared using the procedure described in
Example 25 substituting 2-methdxy-5pyridineboronic
acid for 4-cyanephenylboronic-acid, 1H NMR (300 MHz"
Cr);OD) 6 1.21 (m, 2H), 1.45 (d, j=6 Hz, 3H), 1.50 (m,
1H), 1,75 (M, 1H), 2.00fm, 3H), 134(m, I H), 3.14 (dd.
4=12 Hz, ,P.;6 Hz, 1H), 3.27(m. 1H), 3.44 (dd, j=12
Hz,J=6 Hz, 1H), 3.54 (m, 1H), 3.73(m, 1H), 3.95 (s,
:3H), 6.86 (d, J=9 Hz, I H): 7:21 (d: s1.4z,9 Hz, 2H),
7.51 (d, J9 Hz" 2H), 7.93 (dd, J=12 Hz, J=6 Hz, 1H),
8.33 (d, J=3 Hz, 1H). MS (DCI-NH3) mlz 323 (M+H).
Example 10 



544-(.0 . ethy lb y trolid 11--1-111,naelt)vf;
syclpplobyl\ip:b yilpyrimidine       The title
compound was prepared using the procedure described in
Example 25 substituting 5-p,yrim4ineboronic acid for
4-cyanoohenyibdronio acid. 'H NMR (300 MHz, CD300)
51.26 (m, 2H): 1,45 (d, j'=8 Hz, 3H), 1.56 (m, 1H),
175 (m, 1H), 2,09(m, 311), 2,35 (m, 1H), 3.12 (dd.
j=12 Hz, J=6 Hz, 1H), 3,26 (m, I H), 3.46 (dd, ,Pz12
Hz: J,..46 Hz, IH), 3.55 (m, 1H), 3.73 (m, 1H), 7,32
(d, J=9 Hz, 2H), 7.56 (d, J:=9 Hz, 2H), 9,04 (s, 2H),
9,12 (s, I ft. MS (DCi-NH3) mlz 317 (M44-V.
Exam:ple 11
5-4-013,2R)-241(25)-2-Methylpyrrolidin-l-vilmethAA.
'ppropyl)phentlpyrimdne The title compound was
prepared using the procedure described in Example 45
-60-  WO 2009/079225PCT/US2008/085622 substituting
5-pyrimidineboronic acid for 4pyanophenyiboronic acid.
1H MAR (300 MHz, CD30D) 6 1.09 (m, 1 H)" 1,17 (m, 1H),
1.29J=5 Hz, 3H), 1.45 (rn, 1H), 1.61 (fn. 1H), 1.95(m,
3H), 2,18 (m, 1H), 2.86 (d0 J.-12 Hz, j.6 Hz, 1H),
2,79 (q,,9 Hz, I H), 2.99 (m, 1H), 3.20 (dd, JF,12 Hz,
J6 Hz, 1H), 3.49 (m, 1H), 7.29 (d,Hz, 2H), 7.63 (d,
Hz, 2H), 9 03 (s, 2H), 9.10 (s, 1H). MS (DC1-Nft)317
(Milt+. Example 2  544.,(C1R"2R) '11[(2R)-lzi1.*pyrro;
idin-1 -ylimethylIcyclopropAbhetivitylirqidipt ICThe
title compound was prepared using the procedure
despobeO in Example 3D substituting
5-pyrimidineboronio add for 4-cyanopnerviboronlc, ac.
H NMR (300 MHz, CDAM) 6 1 00 On, I H), 1.11 (m, 1H),
1.21 (d, j.6 Hz. 3H), 1.34 (M, 1H), 1.51 (m. 1H),
1.82(m, 2H), 1"90(m, 1H). 2.08 (m, 1H), 2.18(m, IH),
2.5:3 (q, J. 9 Hz, 1H), 2.62 (m, 1H); 3,23 (dO, J.12
Hz, J..6 Hz, 1H), 3.34 (M, 1H), 7,27 (d, J9 Hz, 2H),
7.82 (d, J=9 Hz, 152H), 9.03 (S, 2H), 9,10 (s, 1H) MS
(DCA-NH3) Mlz 317 (A1-4-1)+, Example 13 2 4-Dime
cx3i-.5-1411R,2R)-2, (281-2-met.hvL vrrolisjirtj:
20Vilmeth)dIcYcio0t.V.DILtr.rOPYSAjQq The title
compound was prepared using the procedure described 0
ExaMpie 4B 



substituting 2"6-dimetncxy--.5-pyrimidineborbnic acid.
for 4-cyariopnenyiboronic :acid. 1H NMR (300 MHz,
CD30D) 3 1j03 (rn., 1H), 1,11 (m, 1H), 1,27 (d, J=6
Hz, 3H), 1.39 Om 1H), 1.59 (m, 1H), 1.93(m, 3H), 2,15
(rd." 11-1), 2.58 (dd, Jl-.12 Hz, j=6 Hz, 11-1), 2.739
Hz, 1H), 2..91 (m, 1H), 3,15 (dd., j.12 Hz, J.8 Hz,
1H)" 3,45 (m, 1H), 4.03 (s, OH), 7:18 Hz,. 2H), 7,40
(d, J=9 Hz, 2H), 8,22 (0,1H). MS (DeliNH3) .miz 354
(TA-H-)+. ExartTie 14
.302$-Dimethox..-14-(11323:12:22EhinlethMrr
sinmeth',,,dicyclocropvil,pherwacyrimidine The title
compound was prepared using the procedure described in
Example 3D substituting
2,8-dimethoxy-5-pyrimidineboronic add for
4-cyanophonyiboronic add. 1H NMR (300 MHz, CajOD) 5
1,04 (m, 1H), 1.15 (m, 1H). 1,31 (d, j=6 Hz, 3H), 1.38
(m, 1H), -61-  WO 2009/079225PCT/US2008/085622 1.62
(m, H), 1.97(M, 3H), 2.18 (m, 1H), 2,57 (dd, J=12 Hz,
J6 Hz, I H), 287 (o, J= Hz, 1H), 3..02 (m, 1H), 3:34
(dd. J'x12 Hz, J6 Hz, 1H), a50 (m, 1H), 4.03 (s, 6H),
7.16 (d, J=.9 Hz, 2H), 7.41 (d, J7,9 Hz, 2H), 8.22 (s,
1H). MS (DCkNH:.) miz 354 (1V1+H)'''. Exemple 15
methoxy-544-311,S,23\"1:2,.112.11)-2.-iloholi
&IethykielopEopyflphe nvii Pyrirr idine The titie
Compound was prepared using the procedure deserted ii
Eample 28 substituting
2,6-dimethoxy-5pyrimidiheboronic acid for
4-cyanophenylboroni0 acn 'H MAR (300 MHz, CD300) 51.04
(m, 1H), 1,12 (m, 1H), 1.26 (d, Jr-,6 Hz, 6H), 1 .39
(m, 1H), 1.60 (m, 1H), 1.94trn, 3H), 2.15 (m, 1H),
2,65 (cid, J.=12 Hz,Hz, 1H)."2.78 q, J 9 Hz, 1H), 2.98
(M, 1H), 3"17 (dd j=12 Hz, J=6 Hz, 1H), 3.47 (M, 1H),
4.03 (e, 6H), 7,17 (d, j=9 Hz, 2H), 741 i=.4(a 1P' VS
'DC' V-1 



-,, Example 18. 24-Dirdetho.x.y-544-(LIS.2S)--2-{f (2S
hylpyr,     yilMethylicriepropvi)phenvgavrimidine
20The title compOund was prepared using the procedure
described in Exam* IF
substituting`,2,6-dimetnexy5,pyrimidineboronic acid
for 4-cyanochenyiborohic.acid, 1H NMR (300 MHz, CDOD)
6 1,04 (rn., 1H), 1.12 (rn" 1H), 1,28 (d, ,.).,=0 Hz,
3H). 1.39 (m, 1H), .1,60 (m, 1H), 1 ,94(m, 3H), 2,15
trn, 1H), 2.65 (.dd. J=12 Hz, j=6 Hz, 1H), 2,78 (p, J=
9 Hz, 1H), 2,98 (m, 1H), 3.17 (dd, J,12 Hz, J6 Hz,
1H), 3.47 (m., 1H),.4,03 (s, 6H), 717 26(d, J=9 Hz,
?H), .7.41 (d, J=9 Hz, 2H), a:22 (s, 1H), MS (DC-NH)
fTVZ 354 (kft+H), Example 17 244-C1
R.2F'2{j(2S)'2Methypirro
dinIyflmethycyclopropyl)pherolUpwidazin-3(2H)-
A soiution of the product from Example 4A (47 mg. 0.16
mmoi;142-(4-bromophehyl)-(1R,
2R)-cyclopropylmethy1H2S)-2-methyl-pyrradine),
3(2H)-pytidazinene (CAS # 504-30-3, 20 mg, 0:2 mmoi),
copper iodide (1.5 mg, 0,008 mmoD, N,Nr4rans-dimethy1-
cycjohexane-1,2-diamine (2 3 mg, 0.016 rnmol) and
potassium phosphate (75 mg, 0.35  WO
2009/079225PCT/US2008/085622 rrimot) in a mixture of
toluene and istoprobanol (4 ,ml, 1:1) Was heated to
1.10 C in a screw capped vial for 10 hours. The
mixture was cooled to ambient temperature, treated
with H20 and extracted With ethyl acetate (2 xThe
organic layer was separated, 



washed with brine and dried with .magnesium sulfate.
After filtration, the organic layer 5was concentrated
under reduced pressure and the resulting oil was
purified on silica, gel with 1% to 3% methanol
(containing 10 % concentrated NH401-1) in
dichloromethaneto provide the title compound. H NMR
(300 IVIH;:ft, CO300) 0107 (m, 1H), 1.14 (m, 1H), 1.25
(d, J=6 Hz, 3H), 1.40 (m,1.58.(m, 1H), 1 .90(m, 3H),
2,13 (m, 1H), 2,58 (m, 1H), 270 (q, J=9 Hz, 1H), 2.89
(m, 1H), 3.14 (dd, J=12 Hz, ,..1=5 Hz, 1H), 3.44 (M.,
1H), 7.07 (O, 10J=9 Hz. 1H)" T24 (d" J=9 Hz, 2H), 7.44
(d, J=9 Hz, 2H), 7.47 (m, 1H), 8.03 (rn; 1H). MS
(DCrt-ilz 310 (M+H)+. Exam le 18 152 -1,,4 ( (
S,2S)-2,LE2:,S1-2:-Meth, pyf;Iini h yacyc
.t?.propyllphen  yapyrid zin  one       The title
compound was prepared using the procedure described in
Example 17 substituting the product from Example DS,
2S)-2-(4-bromo-oheny1)-
cyciopropylmeth2(S)-methyl-pyrrolidine as starting
material in place of the 14244--
20,E3romoi-ohenyl)-(1R,
2R)-cyclopropyintiethyll-(2S)-2-methyl-pyrrolidine 'H
MIR (300 MHz, CD30D) 6 0.9? (m, 1H), 1.13 (ril, 1H),
1.23 (4, J6 Hz, 3H1, 1,34 (rn, 1H), 1.51 (m, 1H),
1.85(m, 3H), 1 93 (m, 1H), 2,01 (m,1H), 2.58 (q, J.9
Hz, 1H), 2 85 (m, I H), 3,08 (m, 1H), 3.23 (m, 1H),
7.07 (d, J9 Hz, 11--1), 7.22 (d, 0=9 Hz, 2H), 7.44 (4,
0.9 Hz, 2H), 747 (m, 18.93 (m, I H) MS (DCI-NHG) miz
310 (M+H) Ex..2trIVN:13M 2-1*(0 S ,,)-24;
(:2S)=2-Nletnylpyrrolidin-1-yilmettlylaghos!slr
oDphenyrloridazini: .......... one L-.bitartrate
monohydrate Example 18 freebase (9.0 g in 270 nil.
2-propariol) was combined with Lit:tirtaric 30acid
(4.8 d in 30 rilL. water) in a round-bottoM flask.
This suspension was heated to about 70t'C, A solution
was obtained while heating. The solution was then
slowly cooled to 10T. Crystallization was observed
upon cooling. Crystals were collected and analyzed by
powder X-ray diffraction (PXR.D), which indicated that
the solid was of crystalline 244- ((lS,2S)-2-{;
(2S)-2-Methyloyrrciidin-1-yrirnethylIcyclopropyhphenyl
ipyridazin-3(2H)-one 



35Lbitartrate monohydrate (Figure 1).  WO
2009/079225PCT/US2008/085622 Example I 813 21410
S,2S)-2-{f:(2..S)-2-Methylpyrrolidin-1.-ytimethvilcyci
oproolilphenylharidig,irt3(2H)- one L-bitai-trate
monchvdrate       Example 18 treebase (2.50 g) and
Ltartaric acd 0,34 g) sods were added to a .solvent
mixture consisting of 2-propanol and water at 111
volume ratio (50 m W.. This suspension was heated to
about 65C. A ciear solution was obtained white
heating. The solution was then sle\My cooled to 20C
over a time not longer than 16 hours. Crystallization
was observed upon cooling, Crystais were harvested by
filtration. The filtrate was Washed three times with
10 mL of solvent mixture (90:10 2-propandzwater
toVIV). Drying was achieved at 55C in a vacuum oven
overnight. The orystais were anaiyzed by PXRD, which
indicated that the solid was of crystalline
244-((lS,2S)-2-
'2s)-2-methylpyrroildin-I-yrimethyllcyclopropyl)phenyi
jpyridazin-321-1)-one Lbitartrate monohydrate (Figure
1), The solid was also analyzed by thermal gravimetric
analysis and was found to have a weight loss. (Figure
2) 15 Ex.arnole I BC c')-2-Methvibyrroliel i n-1
-vlsirrittirtlys':!gi2E2p",rida.zin,) on.e
L-bitartrate.annydrate , Example 18 freebase (0.99 g
in 10 mt.. 200 proof ethanol) was combined wthL.-
20tartaric acid (0.48 g in 20mt.. 2-oropandl) in a 50
mL roundbottom flask. The suspension was stirred and
heated to 70'C to obtain a clear solution. The
solution was then slowly cooled to room temperature.
Crystallization was observed upon coo/ing The crystals
were collected and dried at 50'3C in a vacuum oven.
The solid was analyzed by PXRD, whic.:11 indicated the
soiir.1 was of crystalline 244(0
S,2S)-2-(1(2S)-2-Methylpyrrolidin-1-
')c,yljmethyllcyclopropyi)phenylipyrida2i1-3(2H)-one
L-bitartrate anhydrate (Figure 3), .Fxaninte.18D one
Lbitartrate anhydrate  30Examplel 5 treebase. (148 mg)
was dissolved in 0.2 mt.. 200 proof ethanol at 509.0 



with stimng, 1...-tartaric acid (73.5 rtyg) was
dissolved in 0.6 mL 200 proof ethanol at 50C with
sti.rrinn The 1...--tante,inn aci Fohticrs was then
added dropwse to the freeh-k-e solution at 50')C with
stirring. After the addition of Ltartartic acid
solution; the combined solution was allowed to slowly
cool to ambient temperatures, Crystallization was
observed upon cooling. The solid was collected and
dried at 50C in a vacuum oven.  WO
2009/079225PCT/US2008/085622 The sod was analyzed by
FXRD, .A?hionind.oah,z.ci:the solid was of
drystalline.2+1-
((1S,2.3)-2.-{[(2S),2-MettlylOyrfolidin-1
.,.yllril.e,thyl)c,yel.opropyl)phenyilbyridazin.-3(2H)
-one L.--bitartrate anhydrate.(Figure 3). Example  18E
* ' "
-{f(2S)-2-MethytpsurgliciiLylicattylIcycloorooyilpherE
one' P-Oilirttatt'LKRIY,citate.       Example 18
treetv,,Se (250 mg) was dissolved in 1,0 mL
2-oropanol. D-tartaric acid (124 mg) was dissolved in
2.0 Mt, 2-propanol, The .acid and base solutions were
10mixed togetherstirring, Precipitation was observed
upon mixing the two solutions. Water (0.15 mL) was
then added to the suspension. The suspension was
heated to about 50C, and was then slowly Cooled to
ambient temperatures. The Setid..was colieoted and
analyzed by PXRD., which indicated the Solid was of
crystalline .2-14-  1S.:2 S)-2(I(2 3)-2-Methyl
pyrrolidin-l-ylimethyl)cyclo p ropy
l)ohenyi'joyridazin-3 (2H)7o ne. 0-bitartrate
dihydrate (Figure 4). The solid was also analyzed by
thermal .gravimetric. analysis. and was found to have
a weight loss (Figure 5). Examois 27f4-(;1S,2S1-2-{;
(231cyclooror,M)ohen PipyriOa'zin-3(2H)- 20one
0-bitartrate dinvdrate       Example 18 freebase (2,50
mg). was dissolved in 0.5 mt. 2-probandi.. D-tartaric
acid (129 mg) was suspended in 10 mL 2,propanol. The
base solution was added to the acid suspension at 506C
with Stirring. Water (0.2 mi.) was added to the
suspension as well. The suspension was then cooled to
-15C for about one hour. The solid was 25collected and
analyzed by PXRD, which indicated the solid was of
crystalline $-[4- ((1 S,23)--2-{;
(2S)-2-Methylpyrrolidin-1-yl)methyl}oycie,propyl)oheny
lipyridazin-1(21-1)-one D-bitartrate dinydrate (Figure
4.). EnIMPLIN 244:LIS, '2 :5172ethylp,, rro lid
ethyligypi opropyl )ohe  



one n-bitartrate dihydrate Example 18 freebase (2,6 g)
was dissolved in 10.0 mL 2-propand, D- tartaric acid
(1.34g) was dissolved in 5.0 rhL water, The acid and
base solutions were combined and heated o65:c)0
resulting in a clear solution. 2-propanol (35.0 ss)
was added to the solution. Solution was then cooled to
38C over about -65-  WO 2009/079225PCT/US2008/085622
three hours. Additional 2-propanol (35.0 mi..) was
added during the cooling, Seeds of
2-[4-((18,28)-2-1j(28)-2-Methylpyrrolidin-1- y
ethyl)cyclopropyl)p;eny jpyrldazin-3(2H)-one
D-bitartrate dilydrate were added and the temperature
was held at 38C for three hours, during which crystal
growth was ooserved. The suspension was then cooled to
1 VC over about ten hours, The crystals were collected
by filtration and the filtrate was washed three times
with 15 mi.. 2-propanol. The soHd was ana,yzed by
PXRD, which i,idicated the solid was of crystalline
2-;,4-((lS,23)-2-a(2S)-2-Methyloyrrolidln-l-
ylimethylIcyclopropylipheryllpyridazin-
21-1)-one_D-bitartrate dihydrate Fig u,, 4). 10
Exarqpie 18N 2-14-
2S)--2-itl2s)-2-methYLoYrroudin-1-Amethbal9P5(11PhtPYl
* azirKL anhydrate Crystalline 2-{4-(( I
S.2S)-2-{[(28)-2-Methylpyrrolidin
1-ylimethyl)cyclopropyl)
15phenyllpyridaz:n-3(2H)-one_D-bitartrate anhvdrate
was prepared by dehydrating the title compound
D-bitartrate dinyarate, for :nsance at 5bG n a vacuum
The solid was analyzed by PXRD, which indicated the
solid was of crystalline 244- (0
S,2S)-2-{[(2S)-2-Mathylpyrrolidln-l-yl]methylIcyclooro
pyi) phenyilpyridazin-3(2H)--one D-bitattrate
anhydrate (Figure Ex.orcp,e 



N-14-(.2S)--2-f[(2S )-2-methylpvrrolidln- I
-yllmettvildvoldprony i)pheni,1-1 tri8Z0xa rnide
The titie compound was prepared using the procedure
described in Example 340 25substituting
1H-1,2"4-1,Tiazale---carbaxamide for
pyridazift.-3(2H).-one. H NMR (300 MHz. CD300) 6
1..11-1.18 (rn, I H), 1 .224,28 (m, '1H), 11.8 (d J,x5
Hz, 3H)7-1.53 (on, IN) 1.67 -1,74 (m,.. IN). 2.01-2.15
(m, 3H), 2.24-2,35 (m, 1H, 2.91-2.99 (rn, 1H), 3,13-
3.23 (m, 1H), 3.33-3,43 (it, :2H), 3,60,3..68 (In,
IN), 7,34 (d, wi;--,9 Hz, 2H), 7.79 0, J9 Hz, ',Hi 9
Tci v, H) MS (DC-NH) mfz 326 (M+H)4-. Exarrinl. 20 eth
v175 -144 (18
28)-24)-2-methvinvrrolidin-IAILmtthyLa,fAgoLg,Nipliffl
yiLl benzothazo  txample OA L5-(4 4 5
5-tetrametftii41:3 21dioxailan-211benzotniazole
A solution of 5-bromo-2-methyl-benzothiazole g, 8,8
mmol), cdtarnethyl-2,2'4h:(1.3,2-dioxaborolane) (2.'7
g, 10.6 mmoi; CAS 73183,34-3), potassium acetate (3.1
g, 31.7 mmol) and Pd(dppf)204 dichloromethene c;
,-)niplex, (1:1) (360 mg, 0,51 mmoi) in anhydrous
tetrahydrofuran (70 ml.) under a nitrogen atmosphere
was heated to reflux ovf.?rnight" After cooling to
ambient temperature, the mixture was filtered through
diatemaceous earth and washed with ethyl acetate. The
fiitrate was washed with 10 water and brine., dried
(MgSO4), filtered and concentrated under reduced
pressure. The residue was chrbrnatographed on Silica
gel eluting with 10% ethyl acetate in hexenes to
provide., the title compound,: 1H ktkilR (300 MHz.
CD,3Ch) 6 1,37 (s, 12 H), 2,84 (s, 3 H.), 7,75 (d, J=9
Hz, 1 H), 7,82 i=9. Hz, 1 H), 8.38 (s, 1 H); (DC/NH.)
rnsiz 276 (M+H)', -"? 11-5-44-L ?'? Example 20 2s )
-,2-rn et hv pv,rrdid nethy Icyc op rop yl ) ph e e zo
t h rzo le  



The title compound was prepared using the procedure
described in Example lE substituting the product from
Example 20A for 4-cyanophenylboronio, acid, H NMR (300
20MHz, CD30D) 6 1.01 (m, 1H), 1.14 (m, 1H), 1.26 (d,
.1=6 Hz, 3H). 1:35 (m, 1H), .55 (m, 1H), 1,91(m, 3H),
2 12(m, 1H), 2.34 (m, I H), 2.67 (m, 1H), 2.75 (m:5
(s, 3H), 3.26 (a 2H), 3.41 (m, 1H) 7,21 (d, J=9 Hz,
2H') 7.60 (d, j=9 Hz 2H) .65 (dd, J=9 Hz, J3 Hz, 1H),
7.96 (d jaz-0 Hz, 1H), 6.06 1. 'im3 Hz, 1HsriV7 362
(MH) 25 loth iipvirolid
ylimethylicyc.',10OroolVhenyll- 1H-pkirazole.,
The title compound Was prepared using the procedure
described in Example substituting 1,3,5-trimethyl-4-(4
5,5-tetrameN- 3,2)dioXabordiai-i-2-y1)-1H-pyraZole
(CAS # 844891-04-9) for 4-cyanopnenylboronic acid. 'H
NMR (300 MHz, CD30D) 6 0,99 (m, H), 1.071H) 1.22j=6
Hz, 3H), 1.29 (m,  H), 1.51 Om 1H), 1,86 (m, 3H), (in,
1H), 2.15 (s, 3H), 2.18 Om 1H), 2.21 (a, 3H), 92.65
Cm, 1H), 3.24 (m, 1H), 338 (in, I H), 7.14 a, 4H), MS
(DC1-,M*) ill/a 324 (Mti-1)+'  .E"qrnp4q . 2"64;:imet"
3-14-((18,2S)-241(2 .17:;-methylpffrolidin-l-
yilmethgoiciestopenkillpyridirte  



The titiezeMpound was prepared. un the procedure
described in Exarndie lE substituting
2,5-thmethylpyridine-3-borenie acid for
4-cyaneohenyiboranic 'acid.. 1H NMR (300 MHz, CO30D) 5
0"97(m, 1H), 1.09 (m. 1H), 1,22 (d, j=,6 Hz,. 3H),
1f3.21H), 1,51 (m, -1H), 1,86 (M, 3H), 2.07 (M, 11-1),
2.18 (11. 11-1), 2.41 (s, 3H), 2,52. (a, 3H), 2.55 (m,
1H), 2.62 (m, 1H), 3.25 (m, 1H), 3.37 (m, 1H), 7.19
(m, 5H), 7.49 (d, J=9 Hz, 1H). MS
10(r)r.--NH,)i-,-1/-.7 Example 23
5447a1S,2S)-2-{,W2S1-27Metht)YE,QRtt-,,litafDgt,NIRP,r
,,q2Y,Da,,,W,Y,RP,Y,rirllicf      The tide compound
.was prepared using the procedure described in Example
1.E sUbstituting oyrimidine,-3-boronic acid for
4-cyanophenylboronic acid,.NMR (300 MHz, C.DHOD) 3
0.96(M, 1H), 1.1 (m, 1H), 1.16 (d, J6 Hz:, 3H), 1.31
(m, 1H), 1.45 (m, 1H), 1.77 (m, 2H), 1.86 (m: 1H), 2,0
(m, 2H)., 2.4 (m, .2H),, 3.18 (m, 1H)., 3.27 (m,. 1H),
7.26 (d, Hz, 2H), 7.62 (d, ,tz,9 Hz, 2H), 9,08 (s,
2H), 9,09 (s, 1.H), MS (DCI-NN miz 294 20(M+H)+.
Example 24 N-isobutp  6,28)-24[(28)-2-methylpynolidi ,
pethAcydioproprwi ntple 24A
47{212.$)-47Methyl-pirreiidin-1-1'ime..,thfl-(18
28'1---qco:propyll-phenyia mine           A
sCiution.oft.he product from .ExeMple."10 (640n-4 2.18
Mmcd,.1-[(18, 28);..244-
30bromo-ohenyi)-Cyclopropyirnetnyl)-2(6)-methyi-Orroti
dine),lithium bis(trimethylsiyi)emide (560 .mg),
.Pd2(dba); (100 mg) and P(t-Bu), (10% in hexane, 530
mg) in .tokieneml.,) was heated in a Microwave reactor
at 160.'C for 40 minutes. The mixture was diluted with
dichioromethane and H:z0 and partitioned. The aqueous
[aver was extracted with DM and the organic layers
were combined, dried and concentrated to afford a
brownish  WO 2009/079225PCT/US2008/085622 residue
which was purified on silica gel eluting with 3%
methanol. (contang .10 % concentrated NH:10H) in
dichlormethane to provide The title compound. 'H NMR.
(300 MHz, CD30D) 8 0,73(m, 1H), 0,85 (m, 1H), 1.07 (m,
1H), 113 (d, ',1:6.Hz., 3H), 1.41 Om 1H). 1.63.(in,
1H), 1.76 (m, 3H), 2.0 (m, 1.H), 2.28 (m, 2H), 3.12
(in, 1H), 3.27 (m, 1 H), 56.65 'di J9 Hz, 2H), 6.83
(d, "1:9 Hz, 2H), MS (DCl-NH)231 (M.+H)i'. 



Example 248 s obut ,,rnetiTyl}cyclopropy0phenykrnity:,
A solution of the product from Example 24A (35 mg,
0.15 ITIMOL 4.42-[(2S)-2- 10methyl-pyrrdlidin-1
-ylinethyl]-(1 S. 2S)-cycloprocyll-pnenylamine) and
2-methyl- prodionaidenyde (20 mL 0.23 irMol) in
ethanol (8 mL) was treated wth borane-pyridine (30
ml.,.) at room temberature and stirred for 18 hours.
The mixture was concentrated and the residue was
purified on silica gel eiuting with 3% methanol
(containing 10 % concentrated NH4OH) n dichiorometnane
to provide the title compound. 'H MIR (300 15MHz,
CD30D) 5062 (m, 1H), 0.94 (m, 1H), 0,95 (d, J 9 Hz,
6H), 1.17 (in, 1H), 1,26 (d, Hz; 3H), 1.57 (nn, 1H),
1.76 (m, 2H), 1.90 (m, 3H), 2.13 (in, I H), 2.37 (m,
1H), 2.75 (m, 1 H), 2.84 in, 3H), 3.23 (1.11, 1F1).
3:45 (m, 1H). 6.55 (d, ..l=9 Hz, 2H), 6.86 (d,Hz, 2H)
MS (DCI-NH.-j) FR/Z. 287 (M+1.'i). 20ExamOle 25
I...-q;ctcdirl-Hylimethvk,cvolopropyiipnenviicvnr-rAin
:91111n:.       A solution of the product from Example
24A (300 mg, 1.3 mmol, 4-{2-1(2S)-2-
rnethyl-pyrrolidin-1,y1Methy1}-(1S,
2S)-ityclopropyl)-phenylamirte), 5-bromopyrimidine
(311 mg, 1.95 mmol),
tris(dibenzylidineacetone)di0ailadium(0).chloroform
(40 mg), Cs,C0." (1 g), and
1,1'-bis(diphenylphoschino)ferroce.ne (65 mg) in
anhydrous dioxane (5was heated to 110 t for 48 hours.
The mixture was cooled to room temperature, .diluted
with Et0Ac and washed with water and brine. The
organic layer was dried (MgSO4); filtered,
concentrated under reduced pressure, and purified on
silica gel eluting with 3% methanol uu (COnta 41ing
IC: concentrated NH2OH) in dichloromethane to provide
the title compound. 'H MAR (300 MHz, CD.:i0D) 8 0.84
(in, 1H), 0.96 (n, 1H), 1.14 (d, J6 Hz, 3H), 1,20 (m,
111), 1.43 (in, 1H), 1.75 (m, 3H), 1,88 (m, 1H), 2.01
(rn, 1H), 2.28 (rn, 1H), 2 35 (m, 1H), 3.14 (m, 3.26
(rn, 1H), 7.08 s. 4H), 8.44(s, 2H0, 8.51 (s, 1H). MS
(DC1-NH.3) miz 309 (MH)+,  WO
2009/079225PCT/US2008/085622 E-Kampl. carbonitrite e.;
Example 26A 



344- 8 ro nhe yllreo e       To a splution of ethyl
trans-4-bromocinnamate ICAS 2439353-1) (8 :mlH 42,6
mmot) in anhydrous dichieroniethane (150 it L) under
N2 was added dropwise dobUtylalumihum hydride in
dichloromethane (128 MI., 1M, 128 mmOi) at -78 C,
10Following the .adddn, the mixture was allowed to
warm from -78 ti to -30 'C over two hours. The mixture
was then cooled back to -78 'C and aqueous :1 N HO was
added. The organic layer. Was separated, .dried ;Oh
Mg$04, filtered and concentrated under reduced
pressure to croVide the title compound.. 'H NMR (300
MHz, COCI3): 8 1,44 (t, J.= 6.. Hz, 1H),..4,32 (t,4.,5
Hz, 2H), 5.37 (dt, J:= 16.5 }--iz" )6Hz, 114), 6..57
(dt, j =1:5: Hz, J=i3 Hz, 111), 7.25 (d,.) 9 Hz.,
.2H), 7.45 (d, J = 9 Hz., 2H). MS (D01:-.NH3).
m/z..214 (M+:H)+:. Exam 262 2-80y1:41,3,;
41:idx.aboris,lane:j 1-412-dicarbpxylic acid
bis-dimethviamide
20-yi)-tetranydrc-4H-1,3,6,2--dicxaza boric:dine [CAS
:92527-134] was prepared from ni;nutyldoronin acid and
2-(2.-hydroxy-ethylamino)-ethancil [CAS 111-A2-2] as
reported in Organic Syntheeis, 129e, 78, 86-96. This
dioxiazaborocine (3 g, 17,5 mmoi) and
(2B,'35)-2,3-dihygrexy-N,N,N',Nl-tetramethyl-butahedia
mide [CAS 63126-52-31(4.65 g) were gissgived in
anhydrous dichloromethane (95 mi..) underBrine (30 mL)
was 25added. The resulting mixture was stirred at room
temperature for 1 hour, The two layers were
separated., and the aqueous layer was extracted with
dichloromethane (30 ML). The combined organic layers
were washed with Ohne: dried oYer MgSO4: filtered and
concentrated in vacua to provide thel.itie compound as
an o. H NIVIR (300 MHz, CDC 13);0.5270.9 Om 5H),
1.251,4,5 (m, 4H), 2,28 (s, 6H), 3.2 (s, 5H), 5.52 (s,
2H). :10MS (LICI-NHO miz 271 (MH)+, Exa.mdle 26C.
R,,,R H2:-(4---ft:ornophenyptcyc lopropyllisiethan el
To a -10 00 solution of dimethoxyethane (1,2 :mi._ 2
equ'ivalents) in anhydrous  WO
2009/079225PCT/US2008/085622 dorome.thane (30 mt.)
under N2 was added dropwise, diethyizinc (12 mL, 1M in
d chio ro me th n e) followed by d ro pwi se addition
of d od o e t n (1.8 mL) over 15 



minutes, maintaining the temperature below -5 C. The
mixture was stirred another 10 minutes at -10 'C after
the addition, then a s6ution of the dioxaboroiane from
Example 258 (1.8 a in 5 mL dichioromethane) was added
over 6. minutes at --5 C. A solution of the alkene
from Example 26A (1 g in 5 mt. dichloromethane) was
then added dropwise. The cooiing bath was removed and
the mixture was stirred overnight, The mixture was
quenchstd with the addition of saturated agt.leais
N'10% aclueous Ha This mixture was extracted with
ether hvice. The combined organic,' extracts were
treated with 10aqueous 2N NaOH (40 mt.) and 30%
aqueous H.702(5 mL) and then stirred for 5 minutes.
The separated organic layer was then washed
sequentially with 10% aqueous HCI, aqueous Na2S203.
aqueous NaHCO3, and brine The organic layer was dried
(MgSO4) and flitered, The filtrate was concentrated in
vacua, The residue was purified on siboa gel eluting
with 4.1 hexanestethyl acetate to provide the title
compound, H NMR (800 MHz, CDC): 4 0,92-1.0 (m")
1.45-1.48 (rn, 2H), 1.76-1:85 (m; 1H), 3.61 (d, J 7.5
Hz, 2H), 6.95 (d: J = 9 Hz, 2H), 7.37 (d, J = Hz, 2H),
MS (DCt-NH3) miz 228 (M+W., Example 260
202R)-2-(4-Bromoohenvi)ovoloprooanecardaldehyde DMSO
(0.8 mi", 3 equivalents) was added dropwise to a
solution of exalyi chloride (0.48 rriL) in anhydrous
dichbrorrielhane (50 mL) under N, at -78 C. A solution
of the aicohol from Example 26C (823 mg) in
dichioromethane (20 mL) was then added dropwise at -78
C. Stirring at this temperature was continued for 30
minutes; then 2 5triethylamine (2 mL., 4 equivalents)
was added, and the dry ice bath was removed, After
stirring for 1 hour, the mixture was treated with
saturated aqueous NH4C1, The mixture was extracted
with ether, The combined organic extracts was dried
(Mg 304) and filtered. The fiitrate was conoentrated
under reduced pressure. The residue was purified by
eluting through a pad of silica gel with hexane to
provide the title compound. 1H MAR 30(300 MHz,
CDr,13):4 1,48 (m, 1H), 1.65 (dt, J 9 Hz, J= 6 Hz,
1H), 2.15 (m, 11-1), 2.57 (m, 1H), 6.98 (d, J= 9 Hz,
2H), 7.45 (d, J i= 9 Hz, 2H), 9.46 (d, J= 4.5 Hz, 1H).
MS (DC:- NH3.) intz 226 (M+H)+.  WO
2009/079225PCT/US2008/085622 1 -Bromo-44(1
R,25112-vinvigvoigPf:PPObenzene        A solution of
the aidehyde from Example 26D (500 mg, 2.22 mmoi) and
methyitriohenyonosphonium iodide [CAS 2065-66-9I (1.17
g) in anhydrous dichloromethane (50 mt...) was
stirred', at Q '"C under N2. Potassium t-butoxide (340
md) 



5was added to this chilled mixture, The ice bath was
removed, and the mixture was stirred at room
temperature for one hour. The mixture was quenched
with saturated aqueous NR4C,I, The mixture was
extracted with dichloromethane and the combined
organic extracts were dried (Mg804) and filtered. The
filtrate was concentrated under reduced pressure and
the residue was purified on silica gel with hexanes to
provide the title 1.- iscompound. H NMR (300 MHz,
rDc12): 3 1.1-.1.2 (m, .e.H), 1,67 (m, 1H,), 1.84-1.92
(m, 1H), 5.05 (ddd, J 34 Hz, J 9Hz J 1 Hz, 1H): 5,52
(ddd, J 18 Hz, j = 10 Hz, j 9 Hz, 1H), 6,96 (d, 5 9
Hz, 2H), 7.45 (d, S = 9 Hz, 9H). MS (DCI-NHa1 mit 224
(M+H)+ 26F
2A13,2R1-2-'4-Bromonhenvflocloprop-1-yilethanol
To a solution of the alkene from Example 26E (2.25 g,
10 mmoi) in anhydrous THE (50 ml..) under N2 was added
borane-THF (13 mt.., 1M) at 0 C. The mixture was
stirred at room temperature for two hours then chilled
to O'C. Aqueous hydrogen peroxide solution (35%, 3,5
nit.) was added, the ice bath was removed the mixture
was allowed to warm to room temperature and stirring
was continued for 10 minutes. The mixture was quenched
with saturated aqueous NHaCi and extracted with ether.
The combined organic extracts were dried (MgS0,) and
filtered, The. filtrate was concentrated under reduced
pressure. The residue was purified on silica gel with
41 hexares/ethyi - acetate to provide the title
compound. 1H NMR (300 MHz, CD(..13): b 0 8-0_92 (m,
2H). 1.02-11 (m, 1H), 1.46 (s, 1H), 1 6-1 7 (m, 2H),
3.75 (t, j 6 Hz, 9H), 6.9 (d, J = 9 H7, 2H), 7.45 (d,
5 9 Hz, 2H). MS (DCi-Nlls) miz 241 (Mii-H)+. En_r_111;
k21 304:::40fi,a)-2-(24-lvdroxyiethyl)cycloprop-
iphenyi-4-carbonitrjle       A solution of Example 26F
(1.2 g, 5 mmol) 4-cyanophenyiboronic acid [CAS
126747-14-6] (1.46 g, 2 equivalents), Pd(lpPn2)2Ci.,:=
(350 mg) and Cs2C0.3 (6.5 q) in isooropancl (80 mi,.)
under N2 was stirred at reflux overnight. The mixture
was partitioned between ethyl acetate and H20. The
organic layer was washed with saturated aqueous
35NaHCO2, and then with brine. The organic layer was
then dried (M.004) and filtered The  WO
2009/079225PCT/US2008/085622 Ntrate was concentrated
in vacuo and the resulting residue was purified by
chromatography on sca gel eluted with 4:1
nexanesietnyi acetate to provide the title 



compound, H NMR (300 MHz, CD.013):18 0,85(m, 2H),
1,12-1..2 (M,1 65- 1.7 "m, 3H). 3.78 (t, J B Hz, 7H),
7.15 (d, J 9 Hz; 2H), 7.48 (d, J 9 Hz; 2H), 7,68 (4, J
5g Hz, 4H). MS (DC1-NH3) mtz 264 (M+H)+, Examole 26H
Me.thanesuifonic acid,
24(18,2R)-2-($'-cyano-blphenyi-4-yi; cyclopropytethyl
ester To a solution of Example 26G (566 mg, 2.13 mmoi)
and methanesulfonyl chloride 10(0 22 mL, 1.2
equivalents) in dichieromethane (10 mL) under N2 was
added triethylamine (0.42 mL, 1,4 equivalents) at 0he
mixture was stirred at room temperature for 5 hours,
The mixture was treated with H20, and the organic
layer was washed with brine, then dried (Wig304) and
filtered. The filtrate was concentrated in vaeuo and
the resulting residue was purified by chromatography
on silica gel eluted with 4:1 hexenesiethyl 15acetate
to provide the title. compound. 'H NiVIR (300 MHz,
CDC). 5 0.9 -1.08 (m, 2H), 1.18-2,02 (m, 2H), 3,0 (s,
3H), 4,35 (t, J 6 Hz. 2H), 7,15 (d, Jr. 9 Hz, 2H),
7.48 (d, J= 9 Ha, 2H). 7.68 (o, J 9 Hz, 2H1. MS
(DC1-NH3)342 (M+ Example 261  204'4(1R
734`).1pk\-24,zetlytpyrro;:oin-qpj 0 py_y. ,
bipheny4- tOz-kitrq       To zz., solution of the
mesylate from Example 26H (500 mg, 1,47 mmoi) and
potassium carbonate (0.446 g; 3.24 mmoi) in DMF (10
mt..) was added (R)-2- , methylpyrroiidine
hydrobromide [CAS 117607-13-3)(300 mg, 1.81 mmoi). The
mixture was stirred at 50 C overnight. The mixture was
partitioned between ethyl acetate and H20. The organic
layer was washed with brine, dried (Mg604), and
concentrated in vacuo. The resulting residue was
purified by ch'IT-r-l'e:',nrnohy on sia gel elut.ed
with 7,5120/70 rvie0HIEt0Ao/CH:Cl. to Provide the
title Oorttpot,ind. H NMR (300 MHz,      C.DC12, free
base); 6..0,86 -0.9 (m, 1H); 1.08-1,0 (m, 1H), 1.14
(d, J==':- 6 Hz; 3H), 1.4-2,4 30(rh, 11H), 2,9 (m,
1H), 3.15-3.23 (m, 1H), 7.15 (d, J 9 Hz, 2H), 7.47 (d,
J 9 Hz, 2H), 7,66 (p. J 9 Hz, 4H). MS CDCI-NHO rniz
331.2 (MH)+, Anal, Cab, for C2:31-iN2 1.25 H20
(L-tartaric acid salt): C. 64,46; H. 6,91'; N, 5.57,
Found., C, 64.46; H, 6.91.; N, 5.57.  



Example 27
,romoohenV"OoYciPPr.Q.PYIWtigs7.2-1,11fTAPI(19Jiflirl.
t Exorable 27A 0,S,L2IR';2t>1.;ethanesulforlio acid
2--f2:(4-kom2:phenyj-Toyolopropyll-ettly; .ster The
alcohol from Example 26F, 24(1
S,2R)-2-(4-brernophenyl)cycloprop-1-          wa.s
c.:onverted (1S2R),methanesulfonic acid
2-42-(4-bromo-pnenyi)- cyclopropylthyl eater according
to the methods outlined 1n Example 28H. txoraPlet S2R"
ophe,hyi)otolppro oyl let h\l-_,24retq pyrro)
The tit18 corapdand was prepared .according to the
methods. oOttined..ir) Exarrple 261 substituting. the
product from Exam& 27A, (1R,2R)-roethanesulfonie acid
2-{2-(4- brorno-phenyl)-cycloprooyil-ethyl ester, for
the product from Exaraple 26H, 'H NIVR (300 free
base): 6 075-0.9 (ra., 2H), 0:97-1"04 (rn, ill),
1.15J6 ;-1;?,, (, 8H), 1,85-2.35 (m, 3H), 2295 (m,
1H), 3.12-3,20 (m, 1H), 6.9. (d, 3 9 Ht, 2H), 7.33 (3,
3 =. 9 Hz, 2H). MS (DCI-N113) Miz, 310 (M4-1-1)+,
Examole 28 ; ethytIcycloprop,71-:,v11-1.;
carbdnitrile Exampte 28A  2-Buty-(1,321diox4oroi
e-B,R1-4-5-diQarbox;Llic'.ecdbis-6mett jLvipmjde
2-(3ut-l-y1)-tetrahydrQ-4H-1,3,6,2-doxazaburocineCA252
7-13-4)17.5 30rnmol), which wn prepared from
h-bl,Jtylboronic acid and 2-(2-hydroxy-ethyiaraino)-
ethanol [CAS 111-42-21as reported in Organic
Synthesis, 1998, 76, 86-96, and (2R,3R)-
2,3-dihydroxy-N,N,N',N'-tetramethyl-butonediarnide
[CAS 26549-65-5] (9,85 g) were dissolved in anhydrous
ditlnlorornethane (160 mi",) under N2, Brine (25 rilL)
was added. The resulting mixture was stirred at room
temperature for about 16 hours. The two layers 35were
separated, and the aqueous layer was extracted with
diohloromethano. The  



WO 2009/079225PCT/US2008/085622 COM /Dined organic
layers were washed with 50 .tnt, brine. dried over
MgSO.,,., filtered and concentrated in vacuo to
provide the title compound as an oil,. Exinole
.romophenvflevoloorookfilmethanol       To a -10 'C
solution of dirnethoxyethane (5,2 nt) in anhydrous
dichloromethane (200 mi..) under N7 was added
dropwise, diethylzinc (62 6 mi._ 1M in
dichloromethane) followed t)y dropwise addition of
dliodomethane (10,1 mL.), maintaining the temperature
below -5 "C The mixture was stirred another 10 minutes
at -10 'C after the addition, 10then a solution of the
dioxaboroiane (2-butyl-41,3,2;
dicxaborolane-(R,R)-4,5-dicarboxylic acid
bis-dirriethylamide) (8.8 g in 40 rrit,
dichloromethane) was added at --5 DC. A solution of
the alkene from Example 26A
(3-(4-bromophenyi)prop-2-1-el, 5 3 g in 50 mt.
dichloromethane) was then added dropwise. The cooling
bath was removed and the mixture was stirred
overnight. The mixture was quenched with the addition
of saturated 15aqueous NRICi. and 10% aqueous Ha This
mixture was extracted with ether twice. The combined
organic extracts were treated with aqueous 2N NaOH
(250 mL) and 30% aqueous H$07 (35 mL) and then stirred
for 5 minutes, The organic layer was then washed
sequentially with 10% aqueous HD, aqueous Na,S203,
aqueous NaHCO, and brine, The organic layer was dried
(Mg304) 'and filtered. The filtrate was concentrated
in 20vacuo. The residue was purified on silica gel
eluting with hexaneal thy! acetate to provide the
title compound. Exampie 28C
cl5,2S)-2-(4-Bromophenyi)cyclooropanecar ,aldehyde
DMSO (3 equivalents) was added dropwise to a solution
of oxalyi chloride in anhydrous dichioromethane under
N2 at -78 C A solution of the alcohol from Example 28B
((1$,28)42-(4-bromouhenyi)cyclo.propylimetheriol) in
dionlorometharie waa then added dropwitse at -78 DC.
Stirring at this temperature was continued for 30
minutes, then trietny iamihe (4 equivaieilts) was
added and the dry ice bath was removed. After
30stirrina for 1 hour, the mixture was treated with
saturated aqueous NH.Cl. The Mixture' was extracted
with ether. The combined organic extracts was dried
(MigSO4) and filtered. The filtrate was concentrated
under reduced pressure. The residue was purified by
eluting through a pad of silica gel with hexane to
provide the title compound.  pie 280 



12,mo-4.-[(1S,2R)-2-vinyidyclOpropyilbenzene       A
solution of the aldehyde. from Example 28C
[(18,2S)-2-(4- bromophenyl)cyclopropanecarbaldehydej
and methyltripheriyibhosphoniurn iodide ;GAS
2065-58-9; in anhydrous dichloromethane was stirred at
0 rC under N2. Potassium t- 5butoxide was added to
this ched mixture. The ice bath was removed and the
mixture was stirred at room temperature for one hour.
The mixture was quenched with saturated 8qUe0U5 NH4a.
The mixture was extracted with dichloromethane and the
combined organic extracts were dried (yigS0.1) and
filtered. The filtrate was concentrated under reduced
',pressure, and. the residue was ourfied on sca gel
with hexanes to provide the title compound. End.Mute
24(1F-1,2S- Bro mopheny 1)cyc/oorop-1-yilethancl To a
solution of the aikene from Example 280
(1-brcmc-44(1S.2R)-2- 115vinylcyclopropylipentene) in
anhydrous THF (50 mL) under N.,?. was added borane-THF
at 0 C. The mixture was stirred at room temperature
for two hours and then chii/ed to 0 C. Aqueous
hydrogen peroxide (30 %) solution was added, the ic:e
bath was removed, and the m;xture was allowed to warm
to Worn temperature with continued stirring for 10
minutes. The mixture was quenched with saturated
aqueous NH,Cl and extracted with 20ether. The combined
organic extracts were dried (MqSO4) and filtered. The
filtrate was concentrated under reduced pressure. The
residue was purified on silica gel with 4:1
hexanesiethyl acetate to provide the title compound;
Example 28F roxyet ()prop-111i hiphenyi-4-oarbon
A solutiOn of the product of Example 28E
(2-1(1R,20)-2-(4-,
bromodhenyl)cycloprop-1-yliethanol);
4-cyanophenyiboronic acid [CAS 126747-14-6] (2
equivalents), PdfPPN2C42. and 052005 in isopropand
under N9 was stirred at reflux overnight. The mixture
was partitioned between ethyl acetate and ti,;(). The
organic 30layer was washed with saturated aqueous
Nal-iC% and then with brine. The organic layer was
then dried (MgSO4) and filtered. The filtrate was
concentrated in VaeLit) and the resulting residue was
purified by chromatography on silica gel eluted with
4;1 hexanestethyl acetate to provide the title
compound. 35ExamPle 280 



WO 2009/079225PCT/US2008/085622 To a.sciution of the
product of Example 2$F (4`4(1,S,2R)-2-(2-
hydroxyethyi)cycloprop-1-ylibiehenyi-4-caitonitnie)
and :rnethanauffony chloride (1.2. equlvalents) n
dichloromethane under N2 was added theft:Ilan-line (1
4 equivalents) at 0 C. The mixture was stirred at room
temperature overnight; and then the mixture was
treated with ft0. The separated organic; layer was
washed with brine, dried (Mg SO4) and filtered. 1 he
fiqrate was concentrated in vacuo and the resulting
residue was purified by chromatography on sca gel
eiuted with 4:1 hexanesieth,y/ acetate to provide the
tit!e compound le 4`-((iS,2R)-2-i2-;(2
,)-2-Methyipyrroli 1'-,Pipnehyl--4-  carbonitrile  To
a solution of the mesylate from Example 28G
(methanesulfonic add, 2-
[(1R,2S)-2--(4`-cyano--biphenyi-4-yi)-cyciapropyll-etn
yi ester) and potassium carbonate in OW': Was added
(R)-2-methylpyrroildine hydrobromide [CAS 117607-13-3]
The mixture was stirred at 50 'C ovemIght. The mixture
was partitioned between ethyl acetate and H20. The
organic layer was washed with brine: dried (Mg$04),
and .concentrated vaouo. The resulting residue was
purified by chromatography on siTr`.1: `; S r
7.5120170 Me0HJEt0AcICH2C12 to provide the title
compound. H NMR ($00 MHz, 20CDC13, free base): 6
0.88-1.02H): 1.15 (d, J 6 Hz, 3H), 1,4-2.4 (m, 11H),
2.9 (m, 1H), 3.15-3.23 (m. 1H). 7.15 (d, J=== 9 HZ.,
2H): 7:47 (d; J = 9 Hz, 2H). 7.66 (q.J 9 Hz, 4H). MS
(OCI-NH3) miZ 331.2 (MH)+. Anal. Ca/c. for
C2.-J.HaN,.,.C,HE.:0,, 1.25 H20 (L-tartaric acid.
salt), C, 64.46; H, 6.91; N, 5.57: Found: C. 64,45; H,
6,91: N" 5.67. l'lxanidie 29 



.4l-a1R2S)2-(2,1(2R)-2Ailethylpyrrolid071...7yllethyl)
cryelesrog....).-1 ,bidhenyi-47 Carbenitrile 30
Examole 20A  3-  (4--B r o m h e yt.)etho xy-N-rn
ethyl adryla Mid 0      A solution of oxalyi chichi:le
in dichloromethane (2 NI, 100 rht_ 200 mmol) was added
dropwise to a stirred solution of trans-4-bromodnhamic
add [CAS 1200-07-31  WO 2009/079225PCT/US2008/085622
(25.0 g, 110 mmol) and DME (0.5 mi) in dichloromethane
(300 rril.") at 000 under a dry nitrogen atmosphere.
The nitrogen line and c.:ooling bath were removed and
the mixture was stirred at room temperature until gas
evolution had ceased. Volatites were removed under
reduced pressure, and the residue was redissolved in
dichioromethane (200 mL). 5The resulting solution was
added dropwise to a stirred solution of N,0-
dimethylnydroxylamlne hydrochloride (21.5 g, 220 mmol)
and triethylamine (61.4 mL, 440 romol) in
dichbrornethane ;150 m.L at 0 00. When the addition
was complete, the cooling bath was removed and the
mixture was stirred overnight at room temperature.
Insoluble material was removed by filtration and the
filtrate was concentrated under Inreduced pressure.
The residue was partitioned between ethyl acetate and
aqueous 10% citric acid. The organic iayer was
successively washed with aqueous 10% citric acid,
aqueous $ N sodium hydroxide, and brine. The ethyl
acetate solution was then dried (MgS0,) and filtered
The filtrate was Concentrated under reduced pressure,
and the residue was purifie..d by column
chromatography (6535 hexane/ethyl acetate) to provide
15the title compound. 1H NIvIR (300 MHz, CDC 13):5
3.31 (s, 3H), 3.78 (s, 3H), 7.02 (d, 15 Hz, 1H), 743
(d, J 9 Hz,, 2H), 7,51 (d, U= 9 Hz, 2H), 7,67 (d, j 3
Hz, 1H), MS rotz 770 ;k1,-H1+ tr17 r-tExarne 298
2.-(A-Brorn
_)-trans-cyoloorooanecarbenlicN-methoxy-N-methvi-amide
traoemic,'$      A stirred solution of
trimethylsuifoxonium iodide (26.78 9 119inrnol) in
DM80 (100 mi.) at 0 c'C, was treated with sodium
hydride. (60% oil dispersion. 4.57 9, 114 mmoi) 25in
smali poions. When the addition was complete, the ice
bath was removed and the 



mixture was stirred at Moil temperature for 45
minutes. A solution of the alkene intermediate from
Example 29A (26.85 g, 99 mmcl) in DMSO (100 int..) was
added drop:wise to the mixture and stirring was
continued overnight. The mixture was diluted with
saturated aqueous ammonium chloride and the mxture was
extracted with diethyi 30ether (4 X 100 mt.) The
combined extracts were dried (M9SO4) and filtered.
The: filtrate was concentrated under reduced pressure
to provide an oil that was purified by column
chromatography (70:30 hexanelethyi acetate) to
pricvicle the title compound, /H NiViR (300 MHz,
CDClii): 8 1.23-1.31 (m, 1H), 1 60-1.67 (m, 1H),
2.32.42 (m, 1H), 2.42-2.50 (m, 1H), 3.23 (s. 3H), 3.89
(s, 3H), 7.00 (d, J 9 Hz, 211), '7.39 (d, U 9 Hz,
211). MS  X N-1.44-1(M+NH.1)t, M+7 Lag 0,;',/ -ni/2
Example 29C
244-0rpmo:phema)-trans-cyclopropanec,,yflc aci       A
solution of the product from Example '',20B (24 3 g.
86' mmol) and potassium tbutc,:xide (80 8 g: 684 mmol)
in diethyl ether (900 mL) and water (10 mt,) was
stlrred at room temperature for three days. The
mixture was then slowly acidified by the addition of
concentrated hydrochloric acid -Pie ether layer was
washed with brine and the. ac aqueous layer was
extracted with ethyl acetate (2 X 100 mt.), The ether
layer and the ethyl acetate extracts were combined,
dried (MgSO4), and fiitered. The filtrate was
concentrated under reduced pressure to provide the
title compound. 'H MIR (300 MHz, CDC): 8 1 33-1.44 (m,
1H), 1.33-1.7111-1), 1.84-1.91 (m, 1H), 2,51-2.60
(rn,IH),, 6.98 (d, J 9 Hz, 2H), 7.41 (d J,= 9 Hz, 2H),
11.08 (hr s, 1H). MS (DCI-N1-12,) iniz 258 (M4-NH4
Exam 291)
[L1R.23):2-(4,:l_gfiron.L2riel\arycloRtg,pylt-fi,
S,5R.7,10-d3-dioxd-3:0-th 204azatncvdof5. 2.1 .0
Idec4yJniethanonc and _ ' 2S-244-Bromoohe:
i,"Iclgr2E.gpyri ,,5R,7R )-(12J 0-d i met hy_hia-
-azatrif 5,2 1.0' Idec-4 -y1)1rneth anon e  



A shoed sotuhon tt4 the racemic, trans-cyclopropyl
intermediate .n Example 29C 25 (20,5 g, 85 mMoi) in
DMF (100 mt.) wae treated with
1,1'-oarbonyidiimidazole (15.2 g, 04 mmol) under a dry
nitrogen atmosphere The mixture was stirred at 40 uC
for 1 hour and then (15)-(-)-2"10-camphorsultam UCAS
94594-90-8), Aldrich catalog nurnber 29,835-2) (25.82
g, 120 mmoi) and OBLi (12 7 mi., 85 .mrnoi) were
added. The mixture was stirred at 40 Q.0 for 6 hours
and then at room temperature overnight. The mixture
was then Sopartltioned between ethyl acetate and
aqueous 2 N hydrochloric acid. The organic layer was
washed with saturated aoueous sodium bicarbonate and
then with brine. The ethyl acetate solution was the
dried (Md30-;), and filtered. The fiIrate kvas
concentrated under reduced pressure, and the residue
was purified by column chromatography (90:55
hexaneldichicromethanelisoprodanol), Drying under high
vacuum supplied a mixture of 35diastereomers. Tb
diastereomers were separated by elutio: through a
chiral column -79-  WO 2009/079225PCT/US2008/085622
(ChiraiceiOJqD, 9010 hexahefethanci). The first
diastereomer to elute (re.tention time: 11.8 minutes)
was identified by x-ray crystallography as
posts,essing the 3, S absolute   nfiguration at the
cyciopropyi carbons. The iater-eluting diastereomer
(retention time: 19 minutes was assigned the R, R
absolute configuration at the oyclopropyi carbons.
Early-eluting diastereomer (S, S-cyciopropyl),
[(16,2S)-2-(4-
bromoohenyl)cyclocropyd-{(1S,5R.7R)-(10,10-dimethyl-3,
3-dioxo-3?,.6-thia4.
azatricycio,[5.2.1.011dec-4-yrfimethanone: 'H NMR (300
MHz, CDC): 3 0,97 (s. 3H), 1.17 (s, 3H), 1 30-1 47 (m,
3H), 1.61-1.69 (m, 1H). 1 83-1.99 Om 3H), 3.01-3,19
(m, 2H), 2.52-2.61 (m: 1H), 2.63-2.71 (in, 1H),
$.42,3.56 (m, 2H), 3.86-3.92 (m, 1H), 7.10 (d, J= 9
10Hz, 2H), 7.40 (d, J= 9 Hz, 2H). MS (DCi-NH?") miz
455 (M4Alft.)+. Late-eluting diastereomer (ft
R--cyclopropyl), [(1R,2R)-2-(4-
bremophenyi)cyclwropyll-{(1S,5R,7R)-(10,10-dimethyl-3,
3-dioxo-3k`3-thia-4- azatricycle[5.2.1.0'
Ideo-4-Y1),}methanone: H NMR (300 MHz, DDC): 3 0.98
(s, 3H), 1.20 (s, 3H), '1.29-1.47 (m, 3H), 1.1,73-1.83
(m, 1H), 1 83-2.00 (rn. 3-,1) 2 00-2 18 (m 2H). 2
46-2.59 (m. 2H), 3.39-3.56 02H), 3,56-4.06 (m. 1),
7.09= 9 Hz, 2H), 7.39 (d, j = 9 Hz, 2H), MS (De1-NH3)
miz 455 (M+NH4)+. Exam e 29E 20
4-24-Brornobhenyi)cycloprooanecarbaidehyde       A
solution Of the later-eluting, ft R-diastereomer
([(1.R,2R)-2-(4-
brOmophenyi)cycloprooyil-{(1S,5R,7R)-(10,10-dimethvt-3
,3-dioxo-3-thia-4-
atzatricyci018.2.1',0ldec-4-yMmethanerie) described In
Example 29D (5.2 g, 11.86 mind) 



dichiorotrethane (100 mi.,) was stirred under a dry
nitrogen atmosphere at M solution of
dilsObutylaluminum hydride in dichioroMethane (25.1
mt., 26,1 mrnol) was added dropwise to the mixture.
When the addition was complete, the mixture was
stirred at -78 C for 3 .hour. Methanol (27 mi_,) was
then added dropwise at H78 C. The dry ice bath was
then replaced with an ice water bath and saturated
aqueous ammonium chloride was added to quench the
mixture After 10 minutes, the insoluble material was
removed by filtration and the organic layer was
isolated, dried (Mg604), and filtered. The filtrate
was concentrated under reduced pressure to provide a
colorless oil that was purified by column
chromatography (9:1 hexane/ethyl acetate). Fractions
containing product were combined and concentrated
under reduced pressure to provide the title 1
compound. H NMR (300 MHz, CL)Ci13).. 3 1.45-1.57 (m,
1H), 1.70-1.78 (m, 1H), 2.11-  WO
2009/079225PCT/US2008/085622 2.19 (m, 1H), 2.55-2.53
(m, 11-1), 6.99 (d, J 9 Hz, 2H), 7,42 (d, J= 9 Hz, 2,)
9.35 (d, 4.5 Hz, 1H). MS (DCI-NH,3) rbiz 225 (M4+1)+,
rniz 249 Example 29F I-Rion-to-44(1
R,2S)-7-vinyj-c\-,,'oloprep-1-vilb6nzene The aldehyde
interrnediate from Exambie 29E (2,35 g, 10,44 mtdi)
was converted to the alkene by the methods outlined in
Exam.ple 265, folieweci  by - , chromatography (100%
hexane) provided the t1 itle compound. H NNIR (300
MHz, CnC;3): 6 1..07-1.19 (m, 2H), 1,60-1,71 (in, 1H),
1,83-1.91 (m, 1H), 4.91-4,97 (m, 1H), 5.05-5.14
(rn,5,45-5,59 (m 1H), 6.93 (d, J 9 Hz, 2H), 7.36 (d J
= 9 Hz, 2H). MS mlz 241 (M.+NH4)+. -xamole. 29G 2-11
S,2R)-2,-jj-gmaglagmagycipprop-17yliethenoi The alkene
intermediate from Exemr'ile 79F (1.64 g, 7.35 mmc.51)
was converted to 



the alcohol by the method of Exambe 26F, folbwed by
chromatography (7:3 hexanefethyl ,acelate) provided
the title compound. 'H NiViR (300 MHz, CDC): S0 200.79
(m, 2H), 1,00-1,14 (m, 111), 1..54-1.76 (m, 3H),
4..91-4,97 (m, 11-1), 3.76 (t, J = 6 Hz, re-),t LH),-
Hz, .4H-)c; you- ')H\ MS 'E'rl ,,;3' ,. Example 2911
2.;2S)-2-(2-Hphenyl-4-carbon it rile The bromobhenyl
fhtermediate from Example .290 (0.83 q, 3.44 mmoi) was
converted to the biphenyl intermediate by the method
of:Exa,mple 26G, but with a total reaction time of
45minute.s,.follewed by chromatography (7:3
hexane/ethyl acetate) provided the tit1le coMoound. H
NMR (300 MHz. CDC): 6 0,876,95 (M, h), 0,97-1,04
(M,1.11,-1,24 (M, 11-1). 1.61-1,79 (m, 3H), 3.79 (t"
j6 Hz, 2H), 7,15 (d, J9 Hz., 2H), 7.48 (d, j 9 Hz,
2H), 7,67 (q, J =. 9 Hz, 4H). MS (DCI-NH3) miz 281
(M+NH4)+.  WO 2009/079225PCT/US2008/085622
Meithan.esulfont acid,
2-(f1S,2R)-2-(4'-cyani>biphenyk47y1)-cyclopropyil-ethy
l ester The alcohol intermediate from Example, 29H
(0,2,1 g, 118 i,f)i-nol) was converted to the
r'nesylate intermediate by the .method of Example 26H
to provide the it compound. 1. H(300 MHz, CDCb"):
;30,894196 (M, 1H), 1 00-1_08 (m, 1H), 1.13-1.24 (in,
1H), 116-2.98 (s.I) 4J - Hi.0 id.44 id J ,, .,,ve, 



,,;; 9 Hz, 2H), 7.58= 9 Hz, 4H), MS (DCI-NH.3) mlz 359
(M4-N1-14)4 ,             Examoic 29J
4u1R,2S)-1-{2-f(2R)-2-Metylpyfrolidin-1.-yllethvl)riy1
-4- carbonitrile        The mesylate intermediate from
Example 291(0 37 g, 1,08 mmol) was converted to the
final product by the method of Ey,ample 261, The title
compound was obtained after column chromatography
(95:5:trace dichlorometheneimethanollammonium
hydroxide). 15 The title compound was dsolver.1 in
methanol. To this stirred solution was added a
solution of one equivalent of ;Aar-tend acid in
methanol. After stirring for 15 minutes, the solution
was concentrated to half volume and treated with ethyl
ether to flc,l,t.ice orystaUizgon of the title
compound as the mono L-tartaric, acid salt. H NMR (00
MHz, CD3OD" L-lartarlo acid salt): 0.93-1.10 (m, 2H),
1 .13-1,24 (m, 1H), 1 .44 (d, J 5 Hz, 203H1, 1.71-1.85
(m, 2H), 1 85-1.99 (m, 2H), 2,02-2 15 (m, 2H),
2,25-2.49 (m, 1H), 3,06- 3 19 (m, 2H), 3.41-3.56 (m,
2H), 3,59-3,72 (m, 1H), 4,39 (s, 2H), 7,21 (d, J = 9
Hz, 2H), 7.58 Cd. J = 9 Hz, 2H), 7.77 s 4H). MS
(DC1-Ni*,) miz 331 (M++1.)+, 25Example 30
4'4(1S.21.,i)72:A2.-1(2P0-2-Methylpyrsrolijin-1,-,y)te
tnylicyclopror.111- ;1  Example suz phe :y1)c.yoippi
opanec,r a idehv e solutkli of theS. S-dis'ereorper
ff(1 a,2S)--2:7(4.-
bro.mooheni)cyclopropy11-.{(18,5:R.,7R)-(1.0,10-Oimeth
ylH3,,3HOioxo,.3:.
'antricyclo[5.2...1..0'idec-4yl))tethanone) described
n E*Arnpie.29D.in.diotilOromethare. wa8.;.-Awred under
a.dry nitrogen atmosphere at 78 C".... A I M :solution
of  WO 2009/079225PCT/US2008/085622 



diisobutyialuminum hydride in dichicrornethane was
added dropwise to the mixture. When the addon was
complete, the mixture was stirred at -78 'C for 3
hours. Methanol was then added dropwise at -78 C. The
dry ice bath was then repiaced with an ice v,,,ater
bath and saturated aqueous ammonium chloride was added
to quench the mixture. After 10 minutes, the
irisolubie material was removed by filtration and The
organic layer was separated, dried (MoS0.4). and
filte,red. The filtrate, was concentrated under
reduced pressure, and the residue was purified by
column chromatography (91 hexane/ethyl acetate).
Fractions containing product were combined and
concentrated under reduced pressure to provide the
title compound. 10 ExiiipjA230B 1-Bromo-4-U1S,2R)-2Nin
'1-cvdcbroP-1%;11benze       The ;().roduct from
E.x.ample 30.A was subjected to the conditions
outlined in in Example 26E, followed by chromatography
(100% hexane) to provide the title compound. 15
Examole 30C  R,2, ).,2,(4.-Bromophenvi)cyclop
oo-1-yilethanoi The :product from Example 30B was
subjected to the conditions outlined in Example 26F,
fellowed by chromatography (7:3 hexane/ethyl acetate)
to orovidE, the title 20 compound. EXa
,,-242.-HydroxyethAcyc:loProp-Ilibipherlyi-4-carbonitr
ile       The product from Example 30Q was subjected
to the conditient outline in Exm-roe 260, fbuowb by
chromatography (7:3 hexane/ethyl acetate) to provide
the title compound. Examoie 30E kliethahesulfor,ic
anclopropy.11-ethyl ester. 30The product from Example
303 was subjected to the conditions outlined in
Example 26H to 'provide the title compound. ExamDle.30
4l,-({1 Ss 2R1-24271,(2 R)-2.-meth vipffrolid n-1
Tyllethvil -"do hgoo 



35carbohitrile The product from Example. 30E
fmethanesuifonic acid. 24(1R,2S)-2-(4'-cyano;-  WO
2009/079225PCT/US2008/085622
olphenyl-4-yyciopropylretnyi ester), 0.40 g: 1.17
mmoi) was further converted to 4'-
((18,2R)-2-12-[(2R)-2-methylpyrrolidin-1-yliethylryolo
oropyl)-1,1'-hiphenyl-4,-oarbonitrile through the the
procedure described in Example 29J. Column
chromatography (98:4:trace
dichloromethanelmethanoitarnmonium hydroxide) provided
the tie 5compound. The title compound was dissolved in
ethyl ether and anhydrous HCI gas was bubbled into the
solution to provide the hydrochloride salt of the the
compound that was 1 crystallized from methancliethyl
ether. H NIVIR (300 MHz, CD,30D, hydrochloride salt):
6 0.95-1.12 (m, 2H), 1.14-1 24 (m: 1H), 1.45 (d, J= 6
Hz, 3H), 1,66-1.81 (m: 1H), 1.81-1.93 (m 3HL 2002.17
(m. z.h), 2.272.4i (m, 1H), 3.07-3.26 (m: 2H),
3.43-3.56 (m, 2H), 103.64-3 75 (rn, 1H), 7.21 (d,9 Hz,
2H), 7,58 (d, := 9 Hz., 2H), '7.77 NH3) miz 331
(M+H)4, Example 31 1,54'-f(trans)- hvi)cyciopr2pyll-1,
;'-highenyl-4-oarbonitrtle Exarnie 31A tett-Butxyjd;
..... A stirred, 0 C solution of homooropargyl alcohol
(10g, 0.14 moi) and tett- 20butyldimethyyi chloride
(21.5 g, 0.14 moi) in dichioromethane (50 mt.) was
treated with thethylamine (22.8 mL, 0.168 mod). The
mixture was then stirred overnight at room
temperature. The mixture was washed with water and the
organic layer was dried iNgSO4) and filtered. The
flitrate was concentrated under reduced pressure, and
the resKlue was punted Py chromatography (95:5
hexane/ethyl acetate) to provide the title compound. H
NMR (300 MHz, CD013): 0.08 (s, 6H), 0.90 (s, OH),(t, J
= 3 Hz, 17416 1-4-?n', ".1 



?,,..-,(dJ K.1 ExamOe 31B
Tert-b,,itvi-dimethy1-44--tributtanriarw:Lout-3-enAmys
ilarie       A soVion of Example 31A (1.08 g, 5.87
mmol), th-(n-butyl)tin hydride (1:43 mt., 5.31 mmol):
and AIBN (cat,) in benzene (10 irL) was stirred at 80
'3C for 3 hours. Volatiles were removed under reduced
pressure to provide the tItle compound as a coiorless
oil (.->95% E-isomer). H NMR (300 MHz, CDC). 6 0,05
(s, 6H). 0.80,0.98 (m, 15H), 0,00 ($: 9H), 1,23-1.38
(m OH) 1.0-1AO (T 2H) "(d  6 HZ, 2H), 5,04-5 98 (m,
2H). Exampie 31C  4'44- t bdue v,pneny1-4-caroonitri e
5A sokThon of Example 316 (4.95 g, 10.4 mmoi),
4'-cyanobiphenyl triflate (3,1 g, 9,48 mmol, prepared
from 4'-hydroxybioheny14-carbonitrile- by standard
i-nethods), and CH,. (0 332 0 0 47 mmoi) DNIF '120 mL)
was stirred at 80 C overnight The. mixture was cooled
to room temperature and partitioned between ethyl
acetate and water. The organic layer was dried (MgSO4)
and filtered, The filtrate was concentrated under
reduced pressure and the residue was .puritied by
column chromatography (97.5,2.5 hexane/ethyl acetate)
to provide the tide compound. H NivaR (i./.) MHz,
0,07 (s, 61-1), 0.91 (s, 0H), 2.46 (q, J 6 Hz, 2H),
3.75j 6 Hz, 2H),. 6,32 (d, 16 Hz, 1H), 6..48 (4 J= 16
Hz, 1H). 7.44(4 j 29 Hz, 2H), 7.54 (d: j T- 9 Hz, 2H),
7..65-7.74 (in, 4H). M$ (DOI-NH.3) miz. 364 (M+H)+,359
(M+NH,1) Example SItS Trars-4'12':2,,;
i1a..rriloxy)ethyjs,y1cIpropyilb:Lpherlyk4,-carboNtril
e  racemicl        The cyclooropanation reaction was
conducted according to the procedure in Tetrahedron
Letters 1993, 39, 8621-6624. A stirred solution of
diethyl zinc (1 m in hexane, 4.1 ryiL, 4.1 mmoi) in
dichloromethane (10 mL) was chilled to 0 'C. A
solution of trifluoroacetic. acid (0.32 mt.., 4.1
mmol) in dichloromethane (2was added dropwise to 



the cold mixture. Stirring at 0 'C was continued for
20 minutes, and then a solution of diiodomethene (0.4
mi.,: 4.9 mmol) in dichloromethane (2 mL) was added
dropwise to the 25cold mixture. After 20 minutes, a
solution of Example 31C (0.6 9,1.65 mmal) in
dichlotomethane (5 rnl") was added to the mixture and
the Ice bath was removed. The mixture was stirred at
room temperature for 3 hours, diluted. with 0.1 N
aqueous HCi and extracted with hexane, The crude
praduct, was purifk=-A.preparative thin lz-iyer
chromatography (97:3 hexane/ethyl acetate) to provide
the title compound. 1H NMR (300 30MHz, CDCk). 6: 0.04
(s, 3H), 0.05 (s,0.84-0.97 (,m, 2H), 0.89 (s 3H),
1.56-1.76(m, 3H), 3:74 (t, J 6Hz, 2H), 7.14(4 J= 9 Hz,
2H), 7.48 (4 J 9 Hz, 2H), 7.65 (d" J z9 HZ. 719 HMS
(DCI-NI-1,) m/z 378 (M +H), mly, 359 (.1\11+NH4)
Fx--,rnole 31E  WO 2009/079225PCT/US2008/085622
Trans.-4'4242-fte-butylAimethtsianyloxy)-ethVg-oyClopr
oPylEbiP, erlY iracemic)        A 1 M solution of
tetrabk.ityiammonium fluoride: in THF (3.1 irL, 3.1
mmol) was added to a stirred, room temperature
solution of Exampie 310 (0,535 g, 1.55 n-inie) in 5THP
(5 mL). The mixture was stirred for 2 hours,
pailitioned between ethyl acetate and water. The
organic layer was dried: (MgSO4) and filtered. The
filtrate was concentrated under reduced pressure, and
the: residue was purified by column Chromatography
(6535 hexanefethyl acetate) to provide the title
compound. IH NMR (300 MHz, C0CI3)i 5 0,97 (m, 1H;,,
0,97-1.05 (m, 1H), 1.12-1 21 (m, 1H), 1.64-1,79 (m,
2H). 3.76-3.84 (m, 2H), 7.15 (d, J = 9 Hz, 2H), 7.48
(0, J = 9 Hz, 2H), 7.68 (q, J = 9 Hz, 4H). MS (DCI-NH)
miz 231 (M+H)i.. Example 31F  Methanesulfonic
aold.L.tran8-2-1244'.iovanc-ibionenyj-4.:y_t)-cy,plppr
opyli-ethyi ester Lgi ..f-s4t1A(A.
Triethylamine. (0.18 mL,1.29 mmol)was added to 'a
stirred, room temperature. solution of Exampie 31E
(0.24 g, 0.91 mmoi) and .methanesutfonyl chloride
.(0092 rnL, 1.19 rrmol) in dichloromethane (10 mL).
After stirring for 30 minutes, the mixture was washed
with water. The organiQ layer was dried (MgS0.4), and
filtered. The filtrate was 20concentrated under
reduced pressure to provide the crude title compound.
H NMP,, (300 



MHz. CDC): 5 0.89-0.96 (m. I H), 1.01-1.08 (M, I H),
1.13-1.23 (m, 1H), 1.76-1,83 (m, I H) 1.83-1 93 (rn,
2H), 2.99 (S, 3H), 4.35 (t, 0 = (-3 Hz., 2H), 7.16 (0,
J 9 Hz, 2H), 7.49 (0, 0 = 9 HZ, 2H), 7.68 (q, 0 9 Hz,
4H), MS (DCI-NHa) miz 359 (M4-NH4)t,
Exarnple 310
4'-f(trans)-2-(2-Pyrolicilh-l-Viethyl)o'clopropy'1-1,
A solution of Example 31F (0,054 g, 0.158 mmoi) Th
pyrrolidine 5 ML) was stirred at reflux overnight
Voiatiles were removed under reduced bresSure, and the
residue was purified by i:mlumn chromatography (955
dichloroMethanetmethanol) to provide the title
30compound. 'H NMR (300 MHz, CDCI3): S 0.84-0.91 (m, I
H), 0.92-1.0 (m, 1H), 1.05,- 1.16 (m, 1H), 1.5-1.9 (m,
8H), 2.43-2.75 (m, 5H), 7.14 (0,9 Hz, 2H), 7.43 (d,9
Hz, 2H), 7.65 (o, = 9 Hz, 4H). MS (DCl-NH3) mit 317
(M+H). Exampd  WO 2009/079225PCT/US2008/085622
N,1-4A0h vt.pyrro,dm17yilmet
hy.11(cycldpropyl)p_henyll-5- (trifiuorornetiener3.2
2oLridine-6,oarbo?;?Enkle It.Xa 4-(( 1 S$S2 rellpv
ioniimethvi)cyclopropy0amline A solution of the
product from Example 10 '1.72 g, 5,85 mmol), lithium
'Pis(trimethyyi)amide 0.51 g, 8,78 mmoi), Pd2(dba)3
(268 mg, 0 29 mmoi) and t t- butyiphosphine (1;42 g,
10% in hexane, 0.702 mmol) in anhydrous toluene (10
mi.) was heated to 120 ').C. in a sealed tube for 16
hours, The mixture was cooled to ambient
40,temperature, treated with Ha (1 M) and extracted
with ethyl acetate (2 x 75 mt,), The organic.; layers
were combined, washed with H20 and brine, and dried
with magnesium Sulfate. After filtration, the organic:
layer was concentrated under reduced pressure and the
resulting oil was purified On SiliCal gel with 1% to
3% methanol (containing 10 % concentrated NH2OH) in
dichloromethane to provide the title compound. 'H NMR
(300 1.5MHz. CD:30D) 6 0.70-0:76 (M, 1H). 0.82-0:88
(m, I H), 1:13 (d, Jr-,6 Hz, 3H), 1,03-1.11 (in, 1H),
1.351.48 (M, 1H), 1.80 -1.66 (rr, 1H), 1,69-1:87 (M.
3H), 1.92-2.04 (m, 1H).;7(dd" 



J=I2 Hz, J=914z.,1H), 2.32-2.40 (in: 1H). 3,12 (dd.
J=12 Hz, j=3 Hz, 1H)., 3.23-0.29 (m, 1H), 6.84 (d, J=9
Hz, .2H), 8,84 (d, J=9 Hz, 2H). MS (Dei-NH;) rntz 231
(1,1+H)+, 20Example 32B
201-24[(ZSI-2-methyipvtolidin-1111Tet.yploproAphaTill.
.5".
ftrifluoromethyl)thieno13,2-blovridine-6-oarboxaMide A
solution of the product from Example 32A (50 mg, 0.22
mmoi),-
(trifluerometnyi)thienor.3.24,1Thyridine-8-carboxylio
acid (110 mg, 0.44 mrnol), and N-(3-
25dimethYl'aminoPtoPY1)-N'-etnylcarbodiimide
hydrochloride (55 mg. 0.28 mnicl.) in DCM (10 mi..)
was treated. with triethylamfrie (0.061 nit, 0.44
mmol), and stirred at ambient temperature for 16
hours. The mixture was concentrated Under reduced
.pressure and the residue was purified on sitiz.',a
gel with I% to 3% methanol (containing 10 ")./t..,
concentrated NI-14.0H) in dichldromethereto provide
the title compound. 'H NMR (300 MHz, C.',,DOD)
300.88-1.92 (m, 1H). 0.99-1.05 (m, 1 H)i 1.17 (d, Jq9
Hz, 3H), 1.20-1.29'(m, I H), 1.42-1.52 (m 1H). 1 .73
1.83 (m, 31-1), 1.94-2.08 (M, 2H), 2.32-2,51 (M, 2H),
3.17 (dd. J=12 Hz, J=3 1H), 3.26-3.30 (m, 1H)10 (d.
J=9 Hz, 1H), 7.55 (d, j=9 Hz, -7.70 (d, j76 Hz, 2H),
8.30 (d" Jr-,8 Hz, 1H), 8.74 s, 1H). MS (0Cl-NH) miz
460 (M+H)+" Example  WO 2009/079225PCT/US2008/085622
NJ4:1( S.2$)-2410.3)-12-methy'lpyritoridin-1-yilme
hyilcyclooropvilphr 6son ;dot in aT idLe      A
solution of the product from ExamOe 32A (50 mg, 0.22
mmoi) isonidotingyi chioride 'nygrocnioride (62 mg,
0.31 mmoi), and 4-dimethylaminooyndine (5 mg, 0.04
mmoi) in Dckil (10 inL) was treated with triethylemine
(0.12 mL. 0.86 mind) and stirred at 5ambient
temperature for 16 hours. The mixture was concentrated
under reduced pressure and the residue was purified on
silica gel with 1% to 3% methanol (containing 10 %
concentrated NH4OH) in dichforomethane to provide the
title compound_ 'H l':4MR (300 MHz, r Da()D) 6
1.04-1,10 (m,1.16-1.23 (m, 111), 1,39 (d, j=6 Hz, 3H),
1,371,42 (m. 



1K). 1 66-1.77 (rn, 1H), 2.01-2.06 (in, 3H). 2.25-2.36
(m, 1H), 2.94 (dd, J=6 Hz. J=$ Hz, 1H), $ 15-3.21 (m,
1H), 3.40 (dd. 1=6 Hz, J=3 Hz, I H), 3.613.70 (m, 1H)
7 16 (d J=q H7 k 31 6,4c,-, "-,p," -',,-, 1,H), 7.63
(d, J=9 Hz, 4.,6g (6.5, ,;--6 Hz.8.73 .1,d, J=3 Hz,
int,', .336 (M+H)+. EXtuhple  Z-,t4-1{1.'S,2\i:;)2, (
iPLftc one :-xamt-51e 4 Z" 20               -To a
solution of (5)-ethyl 3-(4-bromophenyOacrviate (25 9,
96 mMoi) in DOM (300 ml) under nitrogen and cooled
to-78 c'C', was added dropwise DIBAL-H (240 mi, 1M in
DCM, 240 mmol) in about 20 minutes, The mixture was
stirred at -.78 ''C for 2 hours, Then, the dry ice
bath was removed. The reaction was diluted with DOM
(500 mL), quenched with HC1 (1N), and partitioned, The
combined organic phases were washed w'ith H20, dried
and concentrated under reduced pressure to provide the
title compound. 'H NMR (300 MHz. CDC. 1.43 (t. J= 6
Hz, 1H). 4.32 (t" j = 4.5 Hz, 2H), 6.37 (dt, 16.5 Hz,
J = 6 Hz, 1H), 65.7 (d, J =15 Hz, 11-1), 7.25 (d, J= 9
Hz, 2H), 7.45 (d, j = 9 Hz, 2H). MS (DCi-NH3) miz 214
(M4.-H)4, 30 Exam ole 345 ,?
2.-bui.yr-U)d,2-coNae.,:,-..-1 :groove:. To a sciution
of .2,2`-azanediyldiethanol (26.12g, 246 mmoi) in DOM
(250 ml) and  WO 2009/079225PCT/US2008/085622 



ether (500 mL) was added n-butyiboronic.: acid (25.4
g, 242 mmoi) and molecular sieves (3A, 4-0 mesh, 65
g). It ,,,vas stirred at ambient temperature for 2
hours. The mixture was filtered, and the filtrate was
concentrated under reduced pressure The reStliting
white solid was recrystallized with DOM/ether to
provide white crystals as the title product. NMR (300
MHz, CDC/3).,8 0.47 (t, J = 9 Hz, 2H), 0.88 (t. J = 0
Hz, 3H), 1.20-1.37 (m, 4H), 2,82 (hi, 2H), 3.24 (hr.
2H), 3.95 (br, 4H), 4.27 (br, 1H). MS (DCI-NH,) ink
172 (M+H).                      Example '34(.=
T-Z)-,2-butyl-N4,N4LN5LN5-tetramethvi-1.3.2-dioxaborol
ane- ,o-dicarboxa: 'dole .......... . ..... A solution
of the product from Example 848 (31.3 g, 183 mmol) and
(2R,3R)-2,3-
dihydroxy-NI,NI,N4.,N4-tetramethyisuccinamide (31 g,
149 mmoi) in 00M (600 mi.) was 15treated with brine
(120 mi.) and stirred at ambient temperature for 30
minutes. The organic layer was separated, and the
aqueous layer was extracted with additional DCM. The
organic layers were combined and washed with
brirte(700 MO, dried with MgSO4, and concentrated
under reduced pressure to provide the title product.
NMR (300 MHz, COCk): 0.83-0.90 (m, OH), 1.26-1.42 (m,
5H), 2.98 (5, OH), 3.20 (a, OH), MS (D01-NR) 20mlz 205
(M+H)+. ExaMple 34D (1Q, - )--(
-(4-BramoohenyncvcioProgyllmethanol solution of DME
(24 39 mL, 235 mmol) in DCM (700 rrtb.) under nitrogen
25atmosphere was cooled to -10and diethylzinc.: (235
mi..., 1M in hexane, 235 mmoi) was added over 5-10
minutes followed by diiodarriethane ($7.9 mt.., 409
rrimei). The product from Example 340 (33.0 g, 122
rnmOi) in 100 mL DCM was added in 5-10 minutes The
temperature was maintained from -5" to -10-'" C
throughout the additions. The product from Exampie
84A, (E)-3-(4-brernophenyl)prop-2--en-1-01(20 g. 94
mmol) in 7.0DCM (150 mL) was added drcptiviee, and the
reaction mixture was stirred at ;4irti.-)nt
temperature for 16 hours. it was quenched with
saturated aqueous NH4C1 (300 mL), HCI (1N, 400 mL) and
diluted with ether (900 mL). The organic layer was
separated. The aqueous layer was extracted with
additional ether. The organic layers were combined and
treated with ,NaOH (2N, 880 rn L.). To the solution,
.1-k02 (30%, 136was added 35dropwise while the
reaction was cooled with an ice bath. The solution was
stirred for 5-10 minutes. The organic layer was
separated, washed with HOI (1N). saturated aqueous
-89-  



WO 2009/079225PCT/US2008/085622 Na2S203., saturated
aqueous NaFICO3, and  brine, drie,d and concentrated.
he residue was chromatographedon sca gel eluting with
5-15r% Et0AciHexane to provide the title compound. 1H.
AIR (300 MHz, GDCl,3): 5.0.9271.0 (m, 2H), 1.45-1.48
(rri, 2H),. 1.76-- 1.85 (m, 1H.),.3:81 (d, J = 7,5 Hz,
9.H).; = 8 Hz, 2H), 7.37 (d, J=i 8,HZ,.2H),. MS
(DCI-NN miz 228 (WHY'. (eie 940). ,Example ,34E
(18.2S)-2.--BrorpophenyhoycloproparieCarbaidehyde To a
solution of oxalyl chloride 07,50 mi,, 2 M in DCM, 350
mmoi) in DCM (150 10mt..) under nitrogen atmosphere
and cooled to -76"C was added dro wise DMSO (4.97 mL,
70,0 mmol), followed With the dropwise addition of a
solution of the product from Example 34D,
((1S,26)-2-(4-bromophenyi)cyclooropyl)inethanol (5,3
g, 23,34 immol) in DOM (100 ioU. The mixture was
stirred 30 minutes at -78 "C. Then the mixture was
treated with trietnylamine (13.01 mL, 83 mmol), and
then the reaction temperature was 15raised to ambient
temperature. The mixture was partitioned between DOM
(400 mL) and HA (400 mL). The organic layer was
separated, washed with water, dried and concentrated
under reduced pressure to provide the title product.
1H NMR (300 MHz, CDC13'i1,48 (m, 1H), 1,65 (dt, J 9
Hz, J 6 Hz, 1H), 2.15 (m, 1H), 2.57 (m, 1H), 8.98 (d,
J 8 Hz, 2H), 7.45 (d J= 9 Hz, 2H), 9.40 (d J =4.5 Hz,
1H). MS (DCl-NH3) 2072,6 (M+H). Exam pie 34F
111(iS,28).-.244-bromophenyDdyidlopropylirn li-(2
S)-2-i ethyl. yrrbl id i n e A.soiution of the product
from Example 34E,. (18,28)-2-(4-
bromodhenyi)cycloorobanecarbaidenyde (5,7 g, 25..3
trimol) in iDCM (20 ml) and IvIeC)H (300 mt.) was
treated with (S)-2-methylprolidine tartrate (8,94 g.
38.0 mmol) at ambient temperature, and the mixture was
stirred for 5-10 minutes. Then, the mixture was cooled
to 0 ')C, and a solution of NaCNBK, (2.51 g. 38.0
mmol) n MeCH (50 mi,) was added dropwise. After
addition, the reaction mixture was raised to room
temperature and stirred 30overnight. The reaction
mixture was treated with NaOH (IN) till basic,
extracted with DCM thrice (500 mL x 3), dried and
concentrated under reduced pressure. The crude product
was loaded onto a 8thCA,) gel column and eloted with
1% to 3% methanol (containing 10% concentrated NHAOH)
in dichloromethane to provide the title product. 'H
NMR (300 MHz, CDCI3): 0 87-0.92(m, 11-1), 0.97-1 02
(m, 1H), 1.16 (d. '.1=6 Hz. 2H), 



351.22 (m, 1H), 1.39-1 49(m, 1H), 1.73-1.81(m, 3H),
2.0 (m, 2H), 2"36 (d, J=6 Hz, 1H), -90-  WO
2009/079225PCT/US2008/085622 2,45 (m, 1H), 3,13 (cid,
J=12 Hz., j=.-6 Hz, 1H), 3.25 (m, 1H), 7.00 (d,Hz,
2H), 7.37 (d, J:.3 Hz, 2H). MS (DC1-Ni-l3) miz 294 (M
H)  4.3z ljp3 tkk, FA 1,10\ e,. fr,0,--s, one       A
soiutlOri of the product from Exarripie 34F,
1-{[(1$,2S)-2--(4-
brOrriephenyt)tyClObrboyilMethyl.H2S)-2--methylpyrrOli
dine:(100 mg, 0,340.mmoi).,
pyridazin3(2H)-one..(52,3.Mg,
0.544.Mm00"1\11,N2-,dimethylethane4,2-diamine (0.088.
0.818 rlitiiel) and .c..''.3'..Voer(1.,yiodide. (7$
mg, 0.408,minr,..)1.). in pyridine (2 rnt,).under
nitroge.n atmosphere in a sealed vial was heated in an
o bath to 135 "C for 16 hours. the reaction mixture
was cooled and diluted with DCM (10mL), filtered
through diatomaceous earth and washed with DCM. The
filtrate was washed sequen0a4 with H20, 28-30% NH4OH
(10 rnL x 2), ,and H20, dried with Mg504 and
concentrated under reduced pressure. The residue was
ohrorpatographed on sca gel eluting with concentrated
concentrated NH2OH/Me0H/D0M (0.414/96) to provide the
the compound IH NMR (300 MHz, CD30D) 5 0.90-0.97 (m,
1H), 1.03-1.09 (11, 1H), 1.15 C,d, J=6 Hz, 3H), 1
.23-1.33 (m, 1H), 1.39-1.49 Cm, 1H), 1.70-1_50 (m,
2H), 1 82 -2.05 (m, 3H), 2.26- 2.42 (m, 2H), 3.16 (dd,
,1-.12. Hz, j=6 Hz, 111), 3.21-3.28 (m, 1H), 7.07 (d,
J.5 Hz, 2H), 7,21 (dd, J=6 Hz, J= 1,5 Hz, 2H), 7.43
(d, J.6 Hz, 2H), 7,47 (dd. J=9 Hz,Hz, 1H), 8,02 (dd,
Jz6 Hz, j=1 5 Hz, 1H), MS (D0I-NH3) mlz 310 (M+H)+.
Example 34H 2--14-U1 a, :2 2 -2 q)-2-Met h. Y. Pr:91 n
17pit-n. tttail os:12 P r 0P212h e PY r d n 3-
2,nti2R3R)-2 3-dhydroxysuccnate       A adution of the
product from Example. 340 ( 3.25 g, 10,5 mmol) in
methanol (20 ml..) was treated with L-tartaric acid
(1,577 La, 10,5 mmol) and stirred at ambient
temperature for 1 hour. The mixture was concentrated
under reduced pressure, and the resulting sad was
recrystazed from isopropyl aidohoilacetorie to provide
the titled 30compound as the L-tartrate. fiNMR (300
MHz, CD30D) 4 1,12-1 19 Cm, 11-1), 1,23-1.30 



(m, 1H), 1.43 (d, J6 Hz, 3H), 1.47-1 56 (m. I H),
1.72-1.81 (m, 1H), 2.02-2,19 (m, 3H), 2 28 -2.39 (m,
1H), 3.04-3 11 (rri, 1H), 3.43-3.55 (m, 2H), 3.64-3 75
(m. 1H), 4.38 (s, 2H), 7.08 (dd, j'a=6 Hz, "1===2 Hz,
1H), 7.28 (d,Hz, 2H), 7.44 -7 50 (m. 3H), 8 03 (m,
1H).      MS (D0l-Nii?,) rrilz $10 (MH)+. Anai. Calcd,
For C23H29N307: 0, 60.12; 6,36; N, 9.14, 35Found:
60.07; 5.76; N, 8,82.  WO 2009/079225PCT/US2008/085622
Example. 35. 4((i
S2S2,9R.)..2nethypyrrbodin-1-0yrIllernethyl)cycloprb.P
YOPRYJIPvhdazln-3{2N- ,6 Exampie 35A CR1-1
-y(IS.2S)72-(4-bromo pheml )cycloirobv I ',meth
(i)-2-metnyjmn,,,_ ne The title compound was prepared
using the procedure described in Example 34F
substituting (R)-2-methylpyrrolidine tartrate for
(S)-2-methylpyrrolidine tartrate. 'H NMR (300 MHz,
CDCI,2,): .6 0:88-0,94(m, 1H), 0,95-1.02 (m, 1H), 1.12
(d, J=6 Hz, 2H), 1:19- 1.29 OM 1H), 1.37-1.49(m, 1H),
1,71-1,81(m, 3H), 1.93-2.05 (m, 1H), 2.12 (dd, .j=12
Hz,    Hz, 1H), 2,20 (d, ..l=6 Hz., 1H), 2,36-2.45 (m,
1H), 2.03 (dd, J=12 Hz, "1=-6 Hz, 1H), 8.25 (m, 1H),
TOO (d, J=6 Hz, 2H), 7.37 (d, J=6 Hz, 2H), MS (DC-NH)
miz 204 ExamrA, 358  2-f4-(11S2f '
2:faR.),2,-m.ethylpygolldin-l-yilmethvficycloplppypoft
enyilpyridazir)-3(2H)-. one The title compound
wasusing the procedure described n Exampie 34(3
20substituting the product from Eyalmple 35A for the
product from Example 34F, 1- (IS IH NMR (300 MHz,
CD.3f1D) S 0.94-0.98 (m. 1H), 1.05-1.09 (m, 1H);
1.13(d, J=3 Hz; 3H), 1.30-1:36 (il, 1H), 1.4-1,48 (m,
1H), 132-1.81 (m, 2H), 1.84 -1..08 Om 1.H), 2.16 (ad,
J=6 Hz, J=3 Hz,       H), 2,31 (c, j=6 Hz, 1H),
2.41-2..46 (m, 1H), 2.942.98 (q, j=3 Hz, 1H),
3,25-3.20 (m, 25iH, 7,071(d, j=6 Hz: 2H), 7,21 (d, j=6
Hz, 2,H), 7,41 (d, J=6, Hz, 2H)., 7.46 (dd, J=6 Hz, 



()3.;n ,? 'm 1H) MC (DC NH) rn'z iu)7 Example  36
5,2S)-2 fR2R1-2,Me
hylpyrrclidin-l-yijmethAcyclggopylVftenyllpipe
in-4-one          The title compound was prepared
using the procedure described in Example 34G,
subslatuting pipendin-2-one for pyridazln-3(2H)-one
and substituting the product from Example 35A for the
product from Example 3.4F 'H NMR (300 MHz, CD-i0D) S
1.051,21 (m, 2H), 1:39 (d, J.-=6 Hz, 3H), 1.43-1.48
(m, 1 H), 1.68-1.78 (in, 1H), 1.92-1.96 (m, 3H),
2.01-2.08 (in, 3H). 2.23-2,35 (m, IN), 2.50 (t, J=8
Hz, 2H), 3.03 (d, j=12 Hz, i=6 35Hz,1 H), 3.13-3.22
(m, 1H), 3.3.2-3.36 (m, 1 H), 3,39-3,47 (in, 1H),
3.58-3.87 (m, 3H), 7.17 -92-  (d, J3 Hz, 4H). Mf.3
(CiC,I-N113) n-liz 313 (M+H)+
)72-{[(2P),2-mettlyit'Arroiidin-1-vil M
ethyP,,cyslhigmyyphen yilazopa n -2-one 5The title
compound was prepared us)ng the procedure described in
Example 358 substituting azepan-2--one for
:pyridazin-3(2H)-one and substituting the product from
Example 35A for the product from Example 34F. 'H NMR
($00 MHz, COAX)) 6 1.02- 1,08 (m, 1H), 1.18-1.19 (m,
1H), 1.36 (d. Jr-,6 Hz, 3H), I.351.38 (m, 1H),
1,64-1.71 (m, 1H), 1.84 (broad, OH), 1.97-2.05(m, 3H),
2.21-2.32 (In,2,67-2.71 (m, 2H), 2,78-2,85 (m, H),
3.05-3.15 (m. 1H), 3.23-3.28 (m, 1H), 3.35-3.41 (m"
1H), 3.54-3,63 (m, 1H), 3.75-3.78 (m, 1H), 7.13 (d. J3
Hz: 4H). MS (DCINH3) mit 327 (M+H)+,
Example 38  



,1-{4-((1121)22A2R)-2--methylpyrrol:-111methVi
cIrdovi'Phenamiss-,$A410-2f2ne The title compound was
prepared using the procedure descrihed in Example 358
substituting pyrrolidin-2-one for pyrida7in-3(2H)-one
and substituting the product from Example 35A for the
product from Example 34F, 'H NMR (300 MHz, co"om 3
0.89-- 0.98 (im 1H), 1.01-1.08 (m, 1H), 1.22 (d, J.6
Hz, 3H), 1.25-1,30 (m, 1H), 1.48 -1.55 (rn, 1H),
1.8-1.89 (m, 4H), 2.03-2.27 (m, 4H), 2.57 (t, J=6 Hz,
2H), 2.65-2.74 (m, 114), 32:2 (q, 20,./=8 Hz, 1H),
333-3,40 (m, 1H). 3.89 (t, J=6 Hz, 2H), 7.10 (d, J=9
Hz, 2H), 7.46 (d, J=9 Hz, 2H) MS (DCI-NH3) miz 299
(M+H). F.Lx2:02PJL. 144-((16
,28)-2-(1(2F:IjLEaltykapyimKn.,1,:ylim et h yilcyclo
prom( igbenyilaz.etidin:2-one The tit.le compOund was
prepareduz,,jng the procedure described in Example.
35B substituting ozetidin-2one for pyridazin-3(24)-one
and substituting the product from Example. 35/V for
the product from Example 34F.. 'H NMR (300 MHz,
CD-308.)'6 0,98- 1,04 (0,. 1H), 1,08-1.15 (rn, 1H),
1.34 (d, J.ti6 Hz, 31-1)., 1.35 (m,1 .59-1.72 (m,
1..94 -2.04 (m,3H), 2..18-2.29 (m,. 1H), 2.75(o, J6
Hz, 1H),. 2.98,3,07 (m.,3.08 .(t, 30"i-46. Hz, 2H), .3
16-3,26 (tr,..1H)" 3.32-3.36 (m. 1H), 3.52,3.62 (m,
1.1-1), 3.65 (I% Jp-,6. Hz, 2H), 7.11 (d, J9 Hz,
21-1), 7.30 (d, .3=9 Hz, 2H). MS (DOI-NH) ill/a' 299
(M+H)+,                                 Pxamole 40
1,444(1-2-W2S)-2--rnethylbyrrolidin-1-yilmettlyytoyoio
propyl)phenyi zetidin-2-one  WO
2009/079225PCT/US2008/085622       The title compound
was prepared usinq the procedure described in Example
34G substituting azetidin-2-one for
pyridazin-3(2H)-one, 'H MAR (300 MHz, CD300) 0.97-
1.03 (m, 1H). 1.08-1.14 (m" 1H), 1.33 (d, J=6 Hz, 3H),
1..35 (m, 1H), 1.60.1.68 (m, 1H), 1,94 -2.04. fm,
3F1.), 2.17-2.29 (M,. 1H), 2.71 (q., J=6 Hz 1H),
2.963,03 (M: 1H). 3.08 (t, J=5 Hz, 2H), 3.13-3.22 (M.
1H), 3:51-3.59 (m, 1H), 3.66 (t, J=6 Hz, 2H). 7.11
(.1, :1=9 Hz, 2H),'1=.9 Hz, 2H). MS (Dri-NH,) triZ 285
(Nli-H)+. Exampk,  144 " 1S. 212S)-2-me th yjja rrol
id in -1-v m etha nne        The title compound was
prepared using the procedure described in Example 34G
substituting azepan-2-one for pyridazin-3(2H)-one. 'H
NMR (300 MHz. CD10D1 0.98- ... 



1.05 (m, 1H): tQ8i 16 (m. 1H), 1.32 (d, J6 Hz, 3H).
1.$6-1.39 (m, 1H), 1.59i.$9 (m. 1H), 1 83 (broad, 8H),
1.94-2 0 (m, 3H), 2,16-2.27 (m, 1H), 2.6i'2.71 (m,
2H), 2.90-2.98 (m, 1H), 3.07-3.14 (m, 1H), 3.32-131
(m, 1H), 3 48-3 68 (m, 11+. 3.75-3.78 (m, 1H). 7.13
(d, J=3 Hz, 4H). MS (Del-NH,) miz 327 (M441,14-.
--(f1S,2S1-2-{R2",othylpyrrdidin-l-yllmetNi}cyoloproby
i)phenyilipetion-z-qtR:,       The title compound was
prepared using the procedure described in Example 34G
substituting pip.endin-2-dhe for pyridazin-3(2H)-one.
H NMR (300 MHz, CD30D) 3 0.97- 1 03 (m, 11-),
1.96-1.15 Cm, 1H), 1.30 (C, j=6 Hz, 3H), 1.31-1.38(m,
1H), 1,56 -1.63 (m. "H Q2-1 -2 1' im 3H\49 ft J=, 6 Hz
2H) 2.52-2.o..)981- 11%. Iern ,9q , 2.90 '011,1H),
2.96-3.04 (m, 1H), 3.44-3.54 (m. 1H), 3.61-105 (m,)
7.17 7 (d, 4H). M$81.3 (M4.-H)t. EYarONP 43 -44-(1
S2S(2 S1-2-m et h \ripyrroildipaifilL_cy c o
proayaaben yllpv rro di r1-2- one,       The title
compound was prepared using the procedure described In
Example 34G substituting pyrrolidin--2-ore for
pyridazin-3(2H)-one, 1H NMR (300 MHz, CD30D) 8 0.99-
1,05 (m, 1H), 1.10-1 16 (m, 1H). 1,34 (d, J=$ Hz, 3H),
1.35-1.40, 1H), 1.59 -1.71 (m, 1H), 1 95-2.04 (m. 3H),
2,12-2,27 (m. 3H), 258 (t, J=8 Hz. 2H), 2.87-2.76 (m,
1H), 3.02 (q, J=6 Hz, 1H). 2.10-3 22 (m, 1H), 331-3.37
(m, 1H), 3.51-3.59 (m, 1H), 3.89 (t., J=6 Hz, 2H), 7
13 (d, J=9 Hz, 2H), 7.49 (d, j=9 Hz, 2H). MS
(0Ci.--NH-3) miz 299 (M4Hrs.  WO
2009/079225PCT/US2008/085622 Example 44 ,-;
..,,'-f1(2S)-27mathyiloyr-roltiln71-\,dimethyllov_c1o.
propyl)pbeallac..g;arnide.  The tltle compound was
prepared using the procedure described in Example 340
Substituting acetamide for pyriciazin-3(2.H)-dne, 'H
NMR (300 MHz, CD.Q.D) 60.96-1,04 51H) 1 0c)-1 16
m,1:36 (d, J6 Hz, 3H), 1.$9-1.40 (m, 1H), 1,61 -1.74
(rn, 1H), 



1,94-2.06 (m, 3H), 2,10(s, 3H)(m, 1H), 2.77-2.84 (m,
1H); 3,04-3,14 (m, 1H), 3,21-3.27 (in, 1H), 133-3.39
(rn, 1H), 3,55-3.53 (m, 1H), 7.06 (d, J=9 Hz, 2H),
7.44 (O, J9 Hz, .2H), MS (f)CI-NH3) miz 273 (104-H;
Exannble '45 (S)- roxy-1-0-4(1S,28)-2-(((8)-2-methyi
pyrrolid n-1- 'Ornethyr,icyqloaggillpilen_yflpyrt
clidin-2 -one      The title compound iaa prepared
using the procedure described in Example $40
substitoting (S)-3-hydroxypyrroliori-2-one (CAS #
34368-52-0) for pyridazin-3(2H)-one 1H NMR (300 MHz,
CHLOROFORM-D) 4 ppm 0.80 - 0 88 (in, 1 H) 0.89 - 0.96
(m, 1 H) 1,11 (t, 3 H) 1,19 - 1,31 (m, 1 :1)1 35 -1.50
(m, 1 H) 1,61 1,73 (hi, 3 H) 1.83 1.98 (m, 2 H) 202.03
- 2,18 (m, 2 H) 2 19- 9,31 (m, 1 H) 2.53 - 2.66 (m, 1
H) 3.00 - 3.14 (ro, 2 H) 3.25 H) 3.76 (dd, 2 H) 4.45
(old, 1 H) 7.06 (d, :2 H) 7.51 (4, 2 H) MS
(DC.A-NH.,1) nniz 315 44+1--oi+ Example _ d!
1,e+h-l-pyr 25one (2S,3S)-$,3-dhydrmv-succmc ad      A
solution of the product from the Example 340.
2-(4-((15,28)-2-(((S)-2-
metnylpyrrolidin-l-yi)methyl)cyclopropyl)phenyppyrdazi
n-3(2H)-oner (615 mg, 0.5 mmol) in methanol (10 mL)
was treated with D-taftaric acid (350 mg) and stirred
at ambient temperature for 30 minutes. The mixture was
concentrated under the reduced pressure 30and the
residue was crystallized in 2-propanoliacetene to
provide the title product as white crystalline solid.
M.P. 145-147.1 '0. AnCalc, for C'inhin,N2.C.:HE:0,:,;:
C, 60.12; H, 6.36: N. 9.14. Found: C, 59.94; H, 6.57;
N, 9.17. Determination of Bioloolcal Activity. 35To
determine the effectiveness of representative
compounds of this in,,,,ention as 



-95-  WO 2009/079225PCT/US2008/085622 histamine-3
receptor lidands ,(Hz receptor ilgands), the
follo)Ning tests were conducted accordino to methods
preVtousiy described (European journal of
Pharmacology: 188:219-22.7 (1990); journal of
Pharmacology and Experimentai Therape.utios, 275:5987
604 (1095), journal of Pharmacology and
'Exberirriental Therapeutics, 276:1009-1015: 5(1996.),
and 'Biochemical Pharmacoiogy, 22:3099-3108 (1073)).
Briefly, male Sprague-Dawley rat brain cortces were
homogenized (1 p tissue/10 mt. buffer) in 50 mM
I-cisHa/5 MM EDTA containing protease inhibitor
cocktail (Calbioohe.m) using a poiytron set at 20,500
rpm. Homogenates were Centrifuged for 20 minutes at
40,000A. The supernatant was decanted: and pellets
were weighed. The topellet was resuspended by polytron
homogenization in 40 rilL 50 rnM Trio-Ha/5 mivl EDTA
with protease inhibitors and centrifuged for 20
minutes at 40,000\g. The membrane pellet was
resuspended in 6.25 volumes (per gram wet weight of
pellet) of 50 mtvl TrisHCU5 rnM EDIA with protease
inhibitors and aliquots flash frozen in liquid N2 and
stored at -70 C until used in assays'. Rat cortical
membranes (12 mg wet ipweight/tube) Were incubated
with CH)-N-rkiriethythistamineNO 6 nM) with or without
ft receptor antagonists in a total incubation volume
of 0.5 mt.. of 50 miN't Tris-Hell5 mM EDTA (pH 7.7).
Test compounds were dissolved in OMB() to provide a 20
mM solution, 'serially diluted and then added to the
incubation mixtures prior to initiating the incubation
assay by addition of the membranes. Thic,speramide (3
p.M) was used to determine Ic-)rispecific binding..
Binding incubations were conducted for $0 minutes at
25 C and terminated by addition of 2 mt" of ice cold
50 rnM Tria-Ha (OH 7.7) and filtration through 0.3%
polyethylenimine-soaked Unifilter plates (Packard).
These filters were washed 4 additional times with 2
rilL Of ice-cold 50 mM Tris-Ha and dried for 1 hour.
Radioactivity was determined using liquid
scintillation counting techniques. Results were
analyzed by Hill transformation and KI values were
determined using the Cheng-Prusoff equation. As an
alternative to the use of cortical membranes from rats
as a source of histamine Ha receptors, membranes
prepared from cells expressing Ha receptors are also
suitable For this, the rat ilistamine ft receptor,
cloned and expressed in cells was used, and
subsequently competition binding assays were carried
out according to methods 30previously described (see
Esbenshado, et a:. Journal of Pharmacology and
Experimental Therapeutics, vci. 313.165-175, 2005;
Esbenshade et al., Biochemical Pharmacology vol. 68
(2004) 933-945; Krueger, et al, Journal of
Pharmacology and Experimental Therapeutics: vol,
314,271-281, 2005.) Membranes were prepared from 06 or
HEK293 cells, expressing the rat histamine 1-13
receptor, by homogenization on ice in TE buffer (50 



35mM TrisrHa buffer, 0-'1 7.4, containing 5 rpM DNA):
1 mkii benzamidine, 2  WO 2009/079225PCT/US2008/085622
aprotinia, 1leupeotin, and 1 p.pepstatin. The
homogenate was centrifuged at 40,000g for 20 minutes
at 4. C. This step was repeated.: and the resulting.
pellet was resuspended in TE. buffer. Aliquots .were
frozen. at -70C until needed, On the .day of assay,
membranes were thawed and diluted with TE buffer_
Membrane preoaratiens were incubatec.1 with.
[hl]-N-a-rriethylhistamine (0.5-1:0 niVI) in the
presence or absence of increasing Concentrations of
ligands for H3 receptor CoMpetition .bindlng. The
binding incubations were Conducted in a final volume
of 0.6 ml 'TE buffer at 25 C and were terminated after
30 .minutes. Thioperamide (30 u_M) was used to define
ncn-speCifi0 binding. All binding reactions were
terminated by filtration n under vacuum onto
ceiyethylenimine (0.3%) presoaked Unifilters (Perkin
Elmer Life Sciences) or Whatman GFIB filters foilowed
by three brief washes with 2 MI of loecold TE bLiffer"
Beund radiolabei was det erMined by iiquidCC.A.nting.
For aii of the radicligand competition binding assays,
1C.50 values aic Helooe.s. were determined by Hill
transformation of the data. and pK; values. W
ereHdetermi.ned by the Cheng-Prusoff 15equation.
Generally, representative .compounds of the invention
demonstrated binding affinities in the above assays
from about 0:05 OA te about 1000 nM. Preferred
compounds Of the invention bound to histamine-3
receptors with binding affinities from about 0.05 ntyl
to about 250 niVI. More .b.referred compounds of the
invention bound to 20hista.mi.ne-3 'receptors with
'binding affinities from about 0.05 iTIVI to about 10
nkl.      in -addition to the utility of in vitro
methods for characterizing the H3, binding affinity of
compounds, there are animal models c)f human disease'
.aVallable which demonstrate. the utility of compounds
of the invention for treating human disease. One
animai model of the human disease AMID (attention
deficit hyperactivity disorder) and. related human 25
disorders of attention is an inhibitory avoidance test
in SHR rat pups (a .Spontaneously Hypertensive strain
of rat pubs). This model has aiso been alternatively
termed a PAR (passive avoidance response) modei. The
methodology and utility of this test has been
described in the literature, for example. in.Komater,
V. A., et al. ,Psychopharrnacolop (Berlin Germany)
(2005), 161(4), 363,372; in Two novel and
selective.nonimidazole K.receptor antagonists
A.,-304121 and Ar317;420:.ii.. in vivo behavioral and.
neurophysiological characterizations" Fox, G. B., at
at. journal of Pharmacology and Experimental
Tht.-Yapeutios (2003), 305(3), 897-908; in Cowart, et
Si. j, Med.. Chem., 2005, 48, 3.5.--55: in Fox, a B.,
et al.."Pharmacological Properties of ABT-239: IL
Neurophysiological Characterization and Broad
Preclinical Efficacy in Cognition and 35Schizophrenia
of a Potent and Selective Histamine RI: Receptor
Antagonist, Journal of  WO
2009/079225PCT/US2008/085622 



Pharmacology and Experimental Therapeutics' (2005)
313, 170-190; in 'Effects of histamine H, receptor
ligands GT-2331 and cloroxifi:In in a repeated
acquison aye:dance response in the spontaneous'ly
hypertenstve rat pup." Fox, G. B., et al. Behavioural
Brain Research (2002), 131(1,2), 151-161,
Representative compounds are active in this modei,
v,,rith preferred compounds of theinvE,,,ntion active
in the model at doses of ranging about 0.001-3 mg/kg
of body weight.      Compounds of the invention are
histamine-3 receptor gands that modulate the function
of the histamine-3 receptor. The compounds may be
inverse agonists that inhibit the basal. activity of
the receptor or they may be antagonists that block the
action of 10receptor-activating agonists,       lt is
understood that the fOre,goind de,taiied description
and accompany.ing examples are merely illustrative and
are not to be taken as fimAations upon the scope of
the invention, which is defined solely by the appended
claims and their equivaients. Various changes and
modifications to the disclosed e.mbodiments will be
apparent to 15those sided in the art. Such chances and
modifications, including without limitation those
relating to the chemical structures, substituents,
derivatives. intermediates, syntheses:. forMulations,
Of methods, or any combination of such changes and
modificatio.ns of use of the invention, may be made
without departing from the spirit and scope thereof.
20  WO 2009/079225PCT/US2008/085622 A .compound Of
formula', 5  (t) or a pharmaceuticaily acceptable
salt, ester. amide, or orodrug thereof, wherein: one
of R1 and R2 is a group of the formula -L-R;,-L3-R:
the the of PF s selected fi.om the ,group consisting
of hydrogen, alkyl, aikoxy, halogen, cyan, and
thioalkoxy 10R. R.3,, and R,3, are each independently
selected from the group consisting of hydrogen, aikyL
trifluoroalky, trifluoroalkoxy, alkoxy, halogen,
cyano, and thidalkoxy;       R, and Rs are each
independently selected from the group consisting of
alkyl, fidoroalkyl, hydroxyaikyl: alkoxyalkyl: and
cycloaikyl. or R.4 and Rt: taken together with the
nitrogen atom to which each is attached term a
ncn-aromat c ring of the formula.. R12 RR3R7  



1 i\ , 0N \/ \i \i \ \ Ni...; .a,- p Rio o  15or0))
R7, R. R7, end R1c, at each occurrence are each
independently selected from the group consisting of
hydrogen, hydroxyalkyl, fluoroalkyl, cycloalkyi, and
alkyl;       R3R. R13, and Rie, are each independently
selected from the group consisting of hydrogen.
hydroxyalkyl, alkyl, and fluoroaikyl;       Re:,a
selected from the group consisting of a 5- to
6-membered heteroaryl rind; cyanophenyi, an 8- to
12-membered bicyclic heteroaryi nog, and a 4- to
12-membered 'heterocyclic rino; R6b is SeieCted from
the group consisting of hydrogen, a 5- to 6-membered
noteroaryi ring, an aryl ring, an 8- to 12-membered
bicyclic heteroaryl ring, and a 4- to 12-  WO
2009/079225PCT/US2008/085622 



membered heterocyclic ring; Q is 0 or $: is. L2 is
selected from the group consisfin.g of a bond,
akylene, -07, -S-, -N(RAC.i;=0)-, --C(,=0)N(R.,e), end
-Walkyl)-;        L;;; is selected from the group
consisting of a bond, alkylerie,. -0-, -C(=0.
-N(R1,3).O.,(=0)-, --C(=0).N(R1and -1\l(Rii3)-
i'Zs is .seiected from the group consisting of
hydrogen, alkyl, acyl aliwxycarbonyl, amido" and
formyl; R.' and R7 at each occurrence are
indePendf.fntiy seiecte the group consisting of
hydrogen and aikyl,        Rk and Ry at each
occurrence are independently selected from the group
consisting of n.ydrooen., hydro.xy" hydroxyaikyl,
akyl, alkoxy, ahylamino, fluoro, and dialkylamino, kis
I, 2 or 3; and m is an integer from 1 to 5.  2. The
compound of claim 1, 'wherein R1 isv,t.ereins a bond,
is hydrogen, i,"; is a bond, and R3 is selected from a
5- or 6-rnembered heteroaryl ring.  3. The compound of
claim 2, wherein R is an unsubstituted of Substituted
heteroanyl ring selected from the group consisting of
furyi, imida2.olyl, lsoxazolyl, isothiazolyl,
oxazolyi, pyrazinyl, pyrav)iyl, pyridaznyi, pyridinyi,
pyrimidinyl pyrrolyl, tetrazolyi, [1,2,3]thiadiazolyi,
[1,2,3;oxadiazolyi, thiazolyl, thienyi,
[1,2,3,1triazinyl, [1,2,41triazinyl,[1,2,31trrazolyi.
and 11,2,4pr'-_-mlyi. .4.The compound of claim 2,
wherein Ro",, is an unsubstituted or substituted
heteroaryl ring selected from the group consisting of
pyrirnidinyl, pyrldinyl, and pyrazolyl, -Q The
compound of claim 1, wherein R1 iswhere.) d in L is
hydrogen, L is a bond, and R is selected from a 4- to
12-membered heterocyclic ring 6.The compound of claim
5, wherein R is an unsubstituted or substituted 



heterocyclic ring selected from the group cons:sting
of azepanyl, azetidinyl, azirldmyl, azocanyl,
dihydropyridazinyi, dihydropyridinyi,
dihydrepyrimidinyi, morphollnyl,  WO
2009/079225PCT/US2008/085622 biperazinyi, oloendlnyi,
pyrrolidinyl, pyrroiinyi, dihydrothiazdyl,
Oihydropyridinyir thiornorphollnyl, dioxanyi,
dithianyl, tetrahydrofuryi, dihydropyrenyi,
tetrahydropyranyl, f1.3EliOxolanyi, azetidin-2-onyl,
azepan-Z-onyl, soindoLn1 3.dionyL (Z)7.11-1-
'benzolell ,41Olazepin-5(4H)-onyl;
pynt.lazin-3(2H)-ony. pyridin-2(1H)-onyl,
pyrdin2(1H)-onyi, pyrimidin-2"4(1H,3H)-dionyi,
pyrroiidin-2-onyl, henzo[d]thiazoi-2(3H)-on0,
pyrdn..4m_orly;, midazo din2onyL
11-1-imidazoi--2(31-1)-onyl, tetrehydrooyrimidin2( I
it-ohyl: [ 1 2,41thiarliazolonyl. [1
,2,51thiadiazolo.nyi, [1,3,4;thiadiaz.inonyl,
[1,2,4]oxadiazoichy1"11, 2,5joxadiazolonyi,
[1,3,41Okadiazin-onyl, and I
H-benz.ofd}imidazel-2(31-1)-onyl.        The compound
of cialm 5, wherein R6,-, is an unsubstituted or
substituted heterocyciio ring' selected
frorn.the.group consisting of azetidin-2-onyi,.
asepan-2-onyi: pyridazin-3.(211)-ohyl,
pyrro1idin-2-onyi, and bieeridin-2-onyt 8.The compound
of claim I, wherein Re, is -L2-R6."-Lrwherein L is a
bond, R6 is hydrogen, i.; ;$.a bond, and R a
seleotedltom.a 0- to .;,,..membered bioyplic
heteroaryi.ring. P.The compound of .ciaim 8, WhereinR
s .an unsuestituter,i or substituted ring seleCted
from the .groap consisting of indoiyi, benzethienyl.,
benzofuranyl, indazbiyi, bewdmdazoiyi benzothiazolyi,
benzonzotyl, beMoisothiazoly;,.benzoisokazoly
quinazo.linyl" -quinoxalirtyl, phtheaZinyi,
pteridinyi, purinyl, .haphthyridinyl, cinnolinyL
thiendf2,3-dlimidazole; thieno[3"2-b1oyridin1/4,11"
and byrrolopyrimidinyt.        The compound of claim
3, wherein Re", is unsubstituted or substituted
benzothiazoiyi o.r thieno[3,2-b1pyridinyi.        The
compound of claim 1, wherein R4 and R6 taken together
with the nitrogen atom to which each is attached form
a 4- to 8-membered non-aromatic ring represented by
forrnu (a). 12,The compound of claim I1, wherein at
least one subStituent represented by R7,    R1, arid R
s selected from the group consisting of alkyl,
fluoroaikyi, and hydroxyaikyl or at least one
substituent represented by R, or R," is alkyl, fluoro,
hydroxy, or hydroxyalkyl.         The compound of
claim 1, Wherein R4 and R are taken together with the
nitrogen atom to k,kin;r,.'"n each is attached to form
a c2R)-methylpyarAdine ring or (2S)- methylpyrrcildine
rnn 14.,The compound of claim 1.." wherein the
compound haste formula R  wherein L. R1 R R,,FL R3b,
ft. and Rs are each as defined in claim 1,  15. The
compound of claim 14, wherein R,:le-j_2-R6,-LzrRs,,
wherein 1,,,? is a bond, Pts..:t 



is hydrogen, L is a bond, FL e. selected frr.3m a 5-
or 8-n-lembered heterdaryl 'ring or a 4- to 7-membered
heterocyclic ring, and R4 and R5 taken together with
the nitrogen atom to which each is attached form a 4-
to 8-membered non-aromatic ring represented by formula
(a). 16.  The compound of ciaim 1, wherein the
compound has the formula D    '"<", C..."1, wherein L.
RI,R3b,andarein daim 1.  17. The compound of claim 16,
wherein R1 is 4.2RLRb, wherein L2 ia a bond, Ra. is
hydrogen. L2, is a bond. Rs" is selected from a 5- or
6-membered heteroaryi ring or a 4- to 7-membered
heterocyclic ring, and R4 and R:s taken together with
the nitrogen atom to which each is attached form a 4-
to 8-membered non-aromalsic ring represented by
formula (a).  WO 2009/079225PCT/US2008/085622 The
compound of claim 1, wherethwheren L a a bond, Rrsb
hydrogen, L3 is a bond., and R6, ia
oyuidazir-(2H)7onyl.    The compound of claim 1
"HseJected from The 9:ropp.00rtsLstirig of
-,C-(,(1:$23)-2.41(2S).-,2-met.hyipyrroidirt-.1
-ylimethyl}cyclapropy1):4,1'-biohenyi-4- oarbonitrile;
.
4'-(0..$:,2.5)241.(2R)-2-inithylpyrrolitlih71.-ygMethy
loyoport)OyiP cafbon /trite;
-yllMeithyl..}Cyt4rOpyD-1.,1!-Piphayl-41-. Qaroortnte;
[(2..
.2-Methylpyrrcidi-1-1-111MethylloydOpreoyi)H-.1.,1',.-
biphenyi-4:- carbOhttd,te: 4'4(1:3,2S)-2-[(2
-methylpyrrol din-1 -,filmethyrioyolo propy 1;-1,1Ole
nsA - 



hatonitrrie; 5-14 -((
,S,28)-2-{R2S).-2-meth&yrrolidin-l-
yilmethyrfoydlopropyl)phehyllpyrimidine;
152-methcxy-5441-0S,2S)-24,1(28)-2-thethylpyrrolidin-1
mathyly,vciapropy i.)ohe n yil pyri rn id
2,6-dirriethy1-344-j(1
3,2S)-2-([(2R)-2-methylpyrrolidiri-1-
Amethyl}cyclocropyi)ohenyilpyridine;
2-methoxy-54,44,(1 S.2S)-2.-{f
(2R)-2-methylpyrroildjn-1
Arnethyricydopropyl)phonyilpyridiria. 5-44--((1
S.2S)-2-f f(2R)-27methylayrrolidin-1-
yrjrnothyl}cycloprocyl)phenyl]pyrimidine'; '11R
?R)-24-rc2S1-2-mothyloyrrolidin-1-
vilmethviloydeprooyi1phenyirloyrimldine. 5*(0
R:2R)-.24,[(2R)-2-methyipyrroimrr,      2,4-d :In
othoxy-544-(( IR,2R)-2-;.[(2 )-2 -methy lpyrro
yilmethAtyclopropyl)phanyijpyrmidine:
2:4-dimethoxy-5-0-(0 R,2
R)-24,[(2R)--2-methylpyrroldn-1-
30ylimethyl}cyclopropyl)phenyllpyrimidine:
2,4-cimethoxy-544-1S,23)-2-I:1(2R)-2-rnothy
pyrrciidin-lylimethylyciopropyphenylipyri dine:
methoxy-544-((lS,2S)-2-{1(2S)-2-meth yipy rrolid- 1
WO 2009/079225PCT/US2008/085622
yi)pl'ethyllc.Wootpyi)phenyilpynrnidine; 



2-14-((1 R;21i)..,2{[(280,4nethylpyfr"olidin,1 2f4 (1
8.2s.."3:)..72-iEra).:.)-2--rnethyOynoWin-1.
-Amelhyrioyolopropyr)'phenyilpyridatin-
;$;.5-i-tfiittetnyt-4-(44(182,S.),Z-{[(2E.072-nlethyl*
:roUdin-T-..yi1MetV.}oyclbptopy.Opne'nyl):-1j.--I-Oyra
zOle:
102,(5,4010t,11447-(0.S...2S)-2,-{[(ZS).-2,Methy.1.0.p
' yrim:::1,hyltycloprOpyl)plienyljr.vild,
.N.-[4,(05,:.2S)-2-{t(2S)-2-1100yrrOlidin-1-yllmorthyi
icyclopropyl,,pharr' 54.atio;
'4%-((l.R2S)-2-,',.27[(2R),2rrn.etnylpyrraktin-71-yfle
thyl)t.-yclo,prppy10.,VJOipf.myl-47. 15cabontre:
.4(1.8,2R-2424(2R)-,2--methy;
pyrrOidita.-1.-Aethyqcy(*)pl-Qpyi).:1.-..b.ipnenyk
,oarb.:7,rttrge:, V-bipher,w1-4-oa.rbonitnie;
N-14--(fl-"- ")py,
(trifluoromethy)thierx,,[3,2-b]pyridine-B-carboxamide;
N-E4-;(18,28)-24,1(2S)-2-niethylpyrrolidin-1 -
yT-nethyrcyalopiopyl)phenyiDsonicotinamide; s' 9 -
94F2R)--Lmethvi-yrroliclir-1
-vlimeth,A1.-ycionrApvnphenvqoyndrizip- 3(2F-1)-one;
g1 [4((i 5,2 S",-2-T2 R)-2-mothyloyrroi-Ipendin- one:
"   2-1.(2R):-,7-rnethylpyrroi.clin'-111.1111
thyl}cyciopropyi)phenyilpyrro.,..1., 



1-14((1.'a..;.2:5)-2;
7fpR)-2-rnethyipynVidin-1,ylynethyrpXiopropyr)ph0.h.yl
laWidin- 2,onp; o 361
444-1:82.S.,,).--.2-v.ilrnethylIcydbOrbOyl)OhenyliazeO
n.-2-  WO 2009/079225PCT/US2008/085622
1:44--(,(.1.S.,2S)"(2S.)-2-methy;
pyrrOWirl,1-yiltriety:}4.010.prf.IpAphenylloigeddi.n,-
2-one; , ---- metriyijoyciopropy:Vileny;lpyrrolidin-
2-orie;. "s1tir17,ei")i'dln?
pfnethyl}cyck,..propyl)vhenyliaecttr.".-midt.,-;
N44((.1.S.,28)-.2.-{1(2S).-2-metnylpyr'rdlidin-
4H{(1S.,2R)---2-12-(2,--.methylpy'rro;
d.n.-1-yethyL]q::::10pro,py:1}-1:1-bipherryt4-
earbOnitril.,'
4'-(08,,2R)-2424(3R)73--hydrox,ypyrrOlidin4-1-yrjethyl
..1cydopropy0-1 :c;,.4r:b6nitrile;. $ II
IeThyGoyclopro.pA- -(440
S.,2S),',2,4(,(S),2-01:0Thyipp 20and 



.yrimathyl)..yciepropy:OpilehyOyrroildoo.ice..,    A

.compound '8Eq.-J,cled,'frOM the group c.',Osistiri,g
of
2-0.ethb.q-5,14(11S,2S)-2-17,(2S),2-i-meth.y.lpyrrold'
n-1.- Ah'WhyricycloOpyi)Ohexyripyrimidme,;.
.2,44.4(1..S,2S),"2,:{[(23).42-methypyrrdklin,:l
.,-yqmettlyiloy,,,:Appropyl)ph'enyqpyr,dazo3(21-1)-ene
;'' 244-
((.1-vilinethy[)cycloog,,pyl):ph,enyilpyrid.pzin- .,.
303(21-1)-o:le;. 4,4,(( S , S)22.-{[(2 )-2-m ethy
pyrroiidin-1- yrjrh eth y C.Y C pi'oPyripheny gazeP?
one and        (S)-3-hydroxy- 1 -(4-0 8,28)-2.-;
((S)-2-mothyipyrroP din-1 - yl)methyl)oydDpropy;
)phenyi)pyirolidn-2-one: or a sat thereof,  WO
2009/079225PCT/US2008/085622  21. A compound selected
from the group consisting of       244-0 I S,25)-2
-{1,(2S)-2-methylpyrrolidin-1-yilmethyl}cyclopr
ciy:)phenyi]pyridazin3(2H)-onel.-bitanrate
monohydratf3, 5
2-(44,(18,2s)-2-ir,(28)-2,methylpyrrolidin-1
Ilmethyl}cyciopropyl)phenlii.yridazin3(2H)-onel.,-bita
rtrate anhydrate, 2-[4-( I
S,28)-2-{V2S)-2-methylbyrroldn-1",,l'icycloprocyl)phen
ytipyridazin- 3(2M-one 0-h:tartrate dihydrate, and
244-( 18,28)-2-(2S)-2-methy I pyi Win Ieth
yi}cyclopropyenylipyridazin- "")W--ine rl-biti--vtrate
anhydrate.  22. A crystalline salt of 244-((1S,2-,
4a(23)-2-Methylpyriolidin-lyPiethyl}cyclodropyl)phenyi
jpyridazin-3(2H)-one, dented by powder Xray
diffraction (PXRD) wherein the salt isi 5crvstaliine
2444(18,98(5)-2,Methyl-pyrrolidin-1
-ylmethyl)-cyciopropyll- 



pheny0-2H-pyridazin-3- one L-bitartrate rinonohydrate
demonstrating at least one characteristic peak in the
PXRD at values of two-theta of 7,157+ 0.20, 10.064
0,20, 14.356 0.20, 18.727 0.20, 19,198+ 0,90, 20.119t.
0:20, . .222t 0.20, 22.146 0.20, 24.048'1. 0.20, and
24.574. 0.20; 20crystaiiine
2-{44(18,2S)-2-0S)-2-Methyl-pyrrolidin-1
ymethycyccprooyli- phenyili-2H-pyridazin-3-one
Ltiltartrate anhydrate demonstrating at least one
characteristic peak in the PXRD at vaiues of two-theta
of 4.5890,20, 9.2060.20; 13.850.20,14.3350.20,
15.82.40.20. 16.272+0.20, 16.8250.20.180830.20,
18.5140.20, 19.5880.20, and 20,551+0.20:
crystalline
2-{4,405,23)-2-((a)-2-Methyl-pyrrolidirt-1-yirnethyi'r
cyclopropyliphenyll-2H-pyridazin-3-one 0-h:tartrate
dihydrate demonstrating at least one characteristic
peak in the PXRD at vaiues of two-theta of 4.38T0.20,
8.7880.20, 10.3260.20, 12.0560,20, 13.1920,20, 14
0890.20, 16.1940.20, 19.5020.20, 19.8770.20,
20.271+0.20, 20:7360.20, 21 3130.20. 23,1031:0.20, and
23.9371:0.20: or  30crystalline 2,04(1 S 28
2-0,8)-2-Niethyi-pyrrolidiniii-ylimethyl)-ioyclopropyi
l- 



phenyil-2H-pyridazin-3-one D-bitartrate anhydrate
demonstrating at least one characteristic peak in the
RXRD at vaes of two-theta of 8.0040.20, 10.590-10.20,
13.548+020,2194:0.20. 15.2790.20, 15.723+0.20,
16.9900.20, 18,798+0.20, 10.0520.20, 20.827+0.20,
21.293020. and 22.826+0.20. A pharmaceutical
composition comprisini,, a th erapeubcaUy effective
amount of a -106-  compound of claim 1 in combination
with a pharmaceuticaily acceptable carrier. 24,A
method of treating a .c;onOitOn or disorder
iiiioduliateO in a mammal in need of such treatment
comprising, administering an effective.amount of a
compound of claim 1, 25.The method according to claim
24, wherein the condition or disorder is selected from
the group consisting of attention-Ceficit
hyperactivity disorder (ADHI.T.,i, deficits in
attention, dementia, and diseases, with deficits of
memory, learning, schizophrenia, cognitive deficits of
schizophrenia, cognitive :deficits and dysfunction in
psychiatric disorders, Alzheimer's disease, mild
cognitive impairment, eplepsy, seizures, allergic
rhinitis, and asthma, motion sickness, dizziness,
Menie,re's disease, vestibular disorders, vertigo,
obesity, diabetes, type II diabetes, Syndrome X,
ins,din resistance syndrome, metabolic syndrome, pain,
including neuropathic pain: neuropathy, sleep
disorders, nencolepsy, .pathological sleepiness, at
iad" drug abuse, mood alteration, bipolar disorder,
depression, obsessive compulsive disorder, Tourette's,
syndrome, Parkinson's disease, and medullary thyroid
carcinoma: melanoma, and .polycystic ovary syndrome,
26,The method accordini- to claim 25, wherein the
compound is selected from the group :consisting
.2,rnethoxy,,57,[44(1S2S).--.241,(2.S)-2-imethylpyrrol
idini.il.- ylimethylloyeloprocyl)phenylloyrimidihe;
.2-$47,((1S,..28)-21a(2S).72-Methyloyrrolidin-1-yilMet
hylleyclopropyl)phenylipyridezini, 3(2H)-brie;
.27[4-i(( IS,2S)--24,1',(2R).--.2-Methylpyrrip
idin-1,ylimeth9CyClOpropyl)phenyllpyridaZin3(2H)--one'
,,       '1444(1''S:28)-2.-{V.2
)'-i2iirnet,hylb.yrrolidin4-iyilmethyl.)cyolopro.pyl)p
henyl]azepan-2- one, and
.(S).-.3.7hydroxyiilii(4-7(.(18,2..$(((S).-2-metnylpyr
rofidin-1-
yl)methyncycloprops,i9phenyl)pyrrojidih.-2.-ione; or a
s.ab,' thereof. A ,,nh'ta'Hali,' cu-P compound of
claim ' A substantially phase pure crystalline salt of
claim 22. 


