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report ed actlvates protein kinase C) and inosito! trisphosphate (which releases intracellular stores of
Ca®). The choroid plexus, an epithelial tissue that is the primary site of cerebrospinal fluid
production, contains very high density 5-HT.c receptors. See, Sanders-Bush, E. and S.E.
25  Mayer, “5-Hydroxytryptamine (Serotonin) Receptor agonists and Antagonists”, Goodman &
Gilman's The Pharmacological Basis of Therapeutics, Chapter 11, 9" Ed., McGraw-Hil,, New
York, NY (1996). |
Bishop, M. J. and Niisson, B, M., “New 5-HT,, Receptor Agonists™ Expert Opin. Ther.
Patents, 2003, 13(11): 1691-1705, review patent applications that describe compounds
30 having agonist activity at the 5-HT,, receptor. The review also addresses Indications for
which evidence exists to support the use of 5-HT,, agonists In their treatment, such as
obesity, schizophrenia, anxiety, depression, obsessive-compulsive disorder, sexual
dysfunction, epilepsy, and urinary incontinence, among others.
Julius, et al., isolated and characterized the 5-HT,, receptor and later reported that
35 transgenic mice lacking the 5-HT2; receptor exhibit seizures and an eating disorder resulting
in increased consumption of food (see, U.S. Patent Nos. 4,985,352 and 5,698,766,
respectively).  Consequently, compounds selective for the 5-HT,; receptor may provide
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5-HT2, receptor agonists or antagonists for use In the treatnent of
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have been recognized as key pathologies in this complex disorder. No single biological

25 element has emerged as a dominant pathogenic factor in this disease. It is likely that
schizophrenia is a syndrome that is produced by the combination of many low penetrance risk
factors. The symptoms of schizophrenia, however, are correlated with enhanced dopamine
neurotransmission in the mesolimbic system. '

A 5-HT,; agonist was shown to have activity in pre-clinical models of depression (rat

30 forced swim test, learned helplessness, oifactory bulbectomy model, resident-intruder model).
Antidepressant-like Effacts of the 5-HTc Selective Agonist WAY-163909 in Rodents.
Rosenzweig-Lipson S., ot al., Poster at the Society for Neuroscience 34" Annual Meeting,

San Diego, 2004; Society for Neuroscience Abstracis 2004, 34:San Diego (Abs 394.6). 5-

HT,. agonists may improve the negative symptoms é.nd apathy associated with

35 schizophrenia. The selective 5-HT2; agonist of Rosenzweig-Lipson S., et al. has also been
reported to exhibit an atypical antipsychotic-like profile in rodent behavioral models. WAY-
163909, A 5-HT,, Agonist, Exhibits an Atypical Antipsychotic-Like Profile in a Battery of
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nisOort;

L is -CHR™-, where R® is hydrogen or (C;-Cy)alky;

R? is hydrogen or methyl;

R® is selected from the group consisting of H, Cl, Br, F, CH; and CN;
25 R'is

(a) a group of Formula {(1A)
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25 R1L is (a) a group of Fornmula (1A) WO 2006/ 103511 PCT/ 1B2006/ 000655 -4
(Rla)P (Rlc)6 6 (Rlb)r (1 A where (1) p, r and s are each independently
0 or 1, aMWD200B1e851R b and R' are each independently sel e
group consisting of F, d, Br, I, cyano, -CH2-CN, -NH2,9-€%E,§2({?@§H8%{|aI kyl ,
(C1-Co) al koxy, (Ci-C4)al kylthio,, fl uor 0- substituted (Cl-C4)al kyl,
fluoro-substituted (Cl-C4)al koxy, fluoro-substituted (Cl1-C4)al kylthio, -
NH C(O-(Cl-C4)al kyl, -C(0)-(Cl-C4)alkyl, -C(O-Q(Cl-C4)al kyl, -C(O -NH2,
-C(O-NH(C1- ¢4)alkyl, a 3- to 6-nmenbered carbocyclic ring, and phenyl
substituted wth F, d, Br, or |I; 10 (ii) p and r are each 0 or 1, sisl,
R18 and Rlb are each independently sele¢ted fromF, d, Br, I, cyano, -NHZ,
-C(O-(C1 A4)al kyl, (C1-C6)al kyl, (C1- Ftéﬁy(y, (C, -C4)al kylthio,
fluoro-substituted (Cl-C4)al kyl, fluor Subs®i tuted (C1-C4)al koxy, or

fl uoro-substituted (Cl-C4)al kyl tgggi 5 (Rlc)s is bound to an adj acent
carbon atom of the ring other t HEh )¢ bon to which the group of
Formula 1A is bound to the remainder o ﬁngol ecul e, and (Rlc)e taken
together wth the two carbons to which it rbound forma ring selected
fromthe group consisting of: a 5- to {S-rrenbered carbocyclic ring which
optionally contains a keto group, a 5-( @o 6- menbered heterocyclic ring
cont ai ni ngvieréa 0 2 het er oat onms i ndependently 20 selected fromO0, S or N,

and whi ch optiqgal | y, ¢QRd 8bRSaéh iK&dpBndh M@ or £ afia TENbered aromatic ring, and
a 5- to 6-nenberged petergaronatic Tl ngptcont aining 1 to 2 heteroatons
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( C1- C4) al INH-&(R)E:-Caaky!, t-6(0)dCneadief.edC 0Cykyl.c -CiMdreonC@MNHG1 to 3

het er o at QiFaliy)dSPRBIRBMbared Sdrfe il rikd, 8 phenyOsibBftuied With £hcii 8r, et i onal Iy
substituted with 1 to 3 substhtuents sel ected from(Cl-C4)al kyl, and a 5-

to 6-ndnber ed er AAMATFG R 08R{-ai ning 1 to 3 hetero atons independent!y
selected 30 fromN, disapnd S which is optionally substituted with 1 to 3

substituents S%ﬁgﬁoeﬁ“fakoé&}( ﬁiépendently selected from F, Cl, Br, |, ¢yano, -NHy, -C(O)-(C4-
Cyalkyl, (Cy-Cg)alkyl, (C4-Cg)alkoxy, (C,-Ca)alkyithio, fluoro-substituted (C;-Cj)alkyl, fluoro-
substituted (C,-C,)alkoxy, or fluoro-substituted (C+-Cj)alkylthio, and
15 (R"™), is bound to an adjacent carbon atom of the ring other than the carbon to which
the group of Formula 1A is bound to the remainder of the molecule, and (R'), taken together

with the two carbons to which it is bound form a ring selected from the group consisting of:
a 5- to 6-membered carbocyelic ring which optionally contains a keto group,
a 5- to 6-membered heterocyclic ring containing 1 to 2 heteroatoms independentiy
20 selected from O, S or N, and which optionally contains a keto group,
a 6-membered aromatic ring, and
a 5- to 6-membered heteroaromatic ring containing 1 to 2 heteroatoms independently
selected from O, S or N,
where said carbocyclic ring, sa;d heterocyclic ring, said aromatic ring and said
25  heteroaromatic ring are optionally substituted with 1 to 2 substituents selected from the group
consisting of (C4-Cy)alkyl, cyano, acety!, F, Cl, Br, |, phenylamino, (C-C,)alkylamino, a 5- to
6-membered heterocyclic ring containing 1 to 3 hetero atoms independently selected from N,
O and S which is optionaily substituted with 1 to 3 substituents selected from (C4-Cy)alkyl, and
a 5- to 6-membered heteroaryl ring containing 1 to 3 hetero atoms independently selected
30 from N, O and S which is optionally substituted with 1 to 3 substituents selected from (C;-
C.)alkyl: or
i) p and r are each 0,
sis 1, and
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conposi ti @) Br,¢,ampP-CBi ng a conpound of the present invention, and a

phar maceut i cal ac ] [ ] L. nprises
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20" compound or said salt.

An embodiment of the present invention inciudes a pharmaceutical composition
comprising a compound of the present invention, and a pharmaceuticaily acceptable carrier.
Preferably, the composition comprises a therapeutically effective amount of a compound of
the present invention. The compositon may also contain "at least one additional

25 pharmaceutical agent. ,

Yet another embodiment of the present invention includes a method for treating 5-
HT,. receptor-mediated diseases, conditions, or disorders {(as described herein) in animals
comprising the step of administering to an animal in need of such treatment a therapeutically
effective amount of a compound of the present invention {or a pharmaceutical composition

30 thereof). | .

One aspect of the present invention is a method for treating obesity or controlling
weight gain (including reducing or maintaining weight) comprising the step of administering to
an animal in need of such treatment or control a therapeutically effective amount of a
compound of the present invention.

35 Another aspect of the present invention is a method for treating psychosis (e.g.,
schizophrenia), anxiety, and related disorders comprising the step of administering to an
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As used herein, the term “alkyl” refers to a hydrocarbon radical of the general formula

CiHzni. The alkane radical may be straight or branched. For example, the term "(Cs-

25  Cg)alkyl" refers to a monovalent, straight, or branched aliphatic group containing 1 1o 8 carbon
atoms (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyi, s-butyl, t-butyl, n-pentyl, 1-
methylbutyl, 2-methylbutyl, 3-methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-
methylpentyl, and the like). Similarly, the alkyl portion (i.e., alkyl moiety) of an alkoxy, acyl

(e.g., alkanoyl), alkylamino, dialkylamino, and alkyithio group have the same definition as

30 above. When indicated as being “optionally substituted”, the alkane radical or alkyl moiety
may be unsubstituted or substituted with one or more substituents (generally, one to three
substituents except in the case of halogen substituents such as perchloro or perfluoroalkyls)
independently selected from the group of substituents listed below in the definition for
“substituted.” “Halo-substituted alkyi” refers to an alkyl group substituted with one or more

35 halogen atoms (e.g., fluoromethyl, difluoromethyi, trifluoromethyl, perfluoroethyl, and the like).
The terms “partially or fully saturated carbocyclic ring” (also referred to as “partialiy or

fully saturated cycloalky) refers to nonaromatic rings that are either partially or fully
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saturated heterocycle group may be unsubstiuted or substituted with one or more substituents
(typically, one to three substituents) independently selected from the group of substituents
listed below in the definition for “substituted.” A substituted heterocyclic ring includes groups
wherein the heterocyclic ring is fused to an aryl or heteroaryl ring (e.g., 2,3-

30 dihydrobenzofuranyl, 2,3-dihydroindolyl, 2,3-dihydrobenzothiophenyi, 2,3-
dihydrobenzothiazolyl, etc.). The heterocyclic group may be attached to the chemical entity
or moiety by any one of the ring atoms within the heterocyclic ring system. Similarly, any
heterocycle portion of a group (e.g., heterocycle-substituted _alkyl, heterocycle carbonyi, etc.)
has the same definition as above.

35 The term “aryi” or “aromatic ring® refers to aromatic moieties having a single (e.g.,
"phenyl) or a fused ring system (e.g., naphthalene, anthracene, phenanthrene, etc.). A typical
aryl group is a 6- to 10-membered aromatic carbocyclic ring(s). When indicated as being
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bel ow Zn The terrn “acyl” refers to aikyl, partially saturated or fully saturated cycloalkyl, partially

saturated or fully saturated heterocycle, aryl, and heteroaryl substituted carbonyl groups. For
example, acyl includes groups such as (G,-Cg)alkanoyl (e.g., formyl, acetyl, propionyl, butyryi,
valeryl, caproyl, t-butylacetyl, etc.), (C;-Cg)cycloalkylcarbonyl (e.g., cyclopropylcarbonyl,
cyclobutylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyi, etc.), heterocyclic carbonyl (e.g.,
30 pyrrolidinylcarbonyl, pyrrolid-2-one-5-carbonyl,  piperidinylcarbonyl, piperazinyicarbonyl,
tetrahydrofuranyicarbonyl, etc.), aroyl (e.g., benzoyl) and heteroaroyl (e.g., thiophenyl-2- -
carbonyl, thiophenyl-3-carbonyl, furanyl-2-carbonyl, furanyl-3-carbonyl, 1H-pyrroyl-2-carbony!,
1H-pyrroyl-3-carbonyl, benzo[bjthiophenyl-2-carbonyi, efc.). In addition, the alkyl, cycloalkyl,
heterocycle, aryl and heteroaryl portion of the acyl group may be any one of the groups
35 described in the respective definitions above., When indicated as being “optionally
substituted”, the acyl group may be unsubstituted or optionally substituted with one or more
substituents (typically, one to three substituents) independently selected from the group of
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term “hydrate” refers to the complex where the solvent molecule is water.
The term “protecting group” or “Pg” refers to a substituent that is commonly employed
to block or protect a particular functionality while reacting other functional groups on the
30 compound. For example, an “amino-protecting group” is a substituent attached to an amino
group that blocks or protects the amino functionality in the compound. Suitable amino-
protecting groups include acetyl, trifluoroacetyl,- +-butoxycarbonyl (BOC), benzyloxycarbonyl
(CBz) and 9-fluorenylmethylenoxycarbonyi (Fmoc). For a general description of protecting
groups and their use, see T. W. Greene, Protective Groups in Organic Synthesis, John Wiley
35 & Sons, New York, 1991.
The term "ligand” refers to a compound that binds to a receptor. As used herein, the
ligand may possess partial or full agonist or antagonist activity. The term “agonist’, unless
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or pr evento‘metmge) pafets wb@ﬁpddh@seaﬁaomcan@bl & o), pmmﬁbeaﬁ&eaiferaccep(abse) salts

attenuate iporates, . ar elimnat one. or re.,sy

parti cul afthea?oge gfér amiﬁ}‘ﬂf‘%ﬁ 851501"3%3(?? 0 (] uq)cgo?nql?r ﬂ%?@@iﬁ \gelo?s (%I ays

t he orfdet sterecisomersr (Imnmobwgsyngsl@msormrs tdnd enantiamars)l dautetmerezand, isetopictllyi on, or
di sor der q&ggabg,ﬁgouhggel n. The term"animar refers to humans, conpanion
animals (e.g., dogs, cats and 10 horses), food-source anlnals Z00Q

ani mal s, mari n&OTRPYRASSOf oYk | ARaY eI cliralicealprs,anchiherelurp dpaveist in

different enantiomeric and diasiereomeric forms. Individual isomers can be obtained by
known methods, such as optical resolution, optically selective reaction, or chromatographic

25  separation in the preparation of the final product or its intermediate. This invention relates to
all optical isomers and all stereoisomers of compounds of the formula [, both as racemic
mixtures and as individual enantiomers and diastereoisomers of such compounds, and
mixtures thereof, and to all pharmaceutical compositions and methods of reatment recited
herein that contain or employ them, respectively.

30 A preferred stereochemistry for the compound of Formula () is shown in Formula
(1A).



The phrase "pharmaceutically acceptable” indicates that the substance or
conposition nust be conpatible chemcally and/or toxicologically, wth the
ot her i ngWVéR084{103511conpri sing a formul ati on, and/ or the pEMERbGHOIARS
treated therewith. 15 The terns "treating”, "treat"”, or "treatnent" enbrace
both preventative, i.e., prophylacticy_and palliative treatnent. The term
"conmpound(s) of the present invention" (unless specifically identified

ot herwi se) refers to conpounds of Forrmula (I) or (I1), pharmaceutically
acceptable salts thereof, and/or and hydrates or solvates of the
conpounds, and/or the salts, as well as, all 20 stereoisoners (including

di ast ereoi soners and enantioners), tautongRs and isotopically |abeled
conmpounds. Conpounds of formjlg : drit ai n chiral centers and therefore
may exist in different enanti and| di astereoneric forns. | ndividual

i somers can be obtained by kne et hegds,. s as optical resolution,
optically selective reaction, or chr oMat ogNaphi C| 25 separation in the

preparation of the final productlor its Intlermag!ate. This I nvention
relates to all optical isorrer(sﬁQnd al | e j s of compounds of the
t

formula |, both as racem g1 m xtures and as individbal enantionmers and
di astereoi soners of such npoudas, and m xtures thereof, and to all
pharmaceuti cal conpositions and net hoc‘z of treatnent racked herein that
contain or enploy them respectively.( b A preferred stereochem stry for
t he conpouwdrenh, i-byftfudnd RE bije dssletiied\aboverforfios camipaund df AprmuA(()2006/ 103511

PCT/ 1B2006/ 000 4 " : == em n,
L, R and R2 aﬁ’gﬁeées Iqdésf 'ﬁ%tg% i%%{/eﬁeg %}et%oglggrg%%gutﬁgcg?gﬂ)nrﬁ%llfd?ntxlr\‘)’lﬁ ere R2
i s met Ryl shewpir&pmulaldB)st er eochenistry for the conpound of formula (1) is

5 showmn in Formula (IB). R3 M1 \ N~N/OFP
| h

./
R—(L),
(18)
R? of formula (IB) is (R)-methyt.
In another embodiment in which R? is methyl, a preferred stereochemistry for the
10  compound of formula (1) is shown in formula (IC).
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o

N N/ﬁ

o N
1 / H
R—(L),

(IC)

R? of formula (IC) is (R)-methyi.
Compounds of the present invention may be synthesized by synthetic routes that
15  include processes analogous to those known in the chemical arts, particularly in light of the
description contained herein. The starting materials are generally available from commercial

e e S —



RI(L)n (IB) R2 of formula (IB) is (R-nmethyl. In another enbodinment in
which R2 is nethyl, a preferred stereochemstry for the 10 conpound of
formul a (WP 2086/838An In fornmula (1IC). R3 MPl a NN/ WI'rthﬁbk/d%ksé'C) R2
of formula (1C) Is (R -nmethyl. Conpounds of the present invention may be
synt hesi zed by synthetic routes that 135 I ncl ude processes anal ogous to
those known in the chemcal arts, particularly in light of the description
contai ned herein. The starting materials are generally available from
conmer ci al WD 2006/ 103511 PCT/ 1 B2006/ 000655 -12 sources such as Al dri ch

Chem cal s I kee, &€ |y known
to those %‘weﬁvggkﬁ ﬂ? 'C%PEGTQ o U\E“%%%B M&%&% f?%f’#@ig rﬁhé}%dﬁ'eth SCI’I bed
in Louis well kl’lbiNestethO%&lMﬁryﬂ'!Fﬂémﬁpfﬂwgblmlsemms @g&W@SWWE s v,
1-19, Wi PYFneQE?%dYQEQ sﬂés%ﬁﬁeaa%%%of_@r_gan.g QiR ,§tﬁ1mw.id9msu9p%} ¢67-

or gani schen Chem e F1nger - ver 5 B , | udi n

suppl emeni ¥9(&f-)s o Beiisteing,Handblch de: cor QRSCOeN, e: ﬁeA'ﬂlateﬂbﬁ%‘P?r' i3,

i |l usts at Bartn, wmmgeapplédimsr(emavmmmm@m ofiling dixabase))pr ovi des a

Rel | as ey | nfe IR ecRRestd, oo BT e8] phOf s I L' | 170, °°
ot her syntonistfpicsynthasizing m;comeoundedf he preganttieventian astwell dsrieyinternedigtespounds.

Al t hough $Raeiskilg lﬁtﬂ%" ér{ Wﬂ aﬂﬁ%&itb ﬂfla?otﬁ&dsyﬁ@l@ﬂeﬁﬁtﬁs ﬁfa? bg%Qé%Q‘}nthéblibo t he
schene an{?}g i scussed ot her st s’ and reagents can be

easily é‘IVPPWPé‘BmPBUQS’FoN'wg%lsPPSF'F é{%rf"“gf’“?t?ﬁaé‘ir eJPagents atp gericted Maction
condi t0 onthe dcherael cintli discussmmelowfotnehestarMmeamdsls [End praagetiisbyart be emsilynod

descri bedg : L £ | Al at N usi ng
convent ofubpnasl ffloS o Wi bl sidbr i Shanidry Tn cilbp oudh”
prepar at i ¢fih WOWH@ﬂﬁmwfﬁﬁbytt%mﬁh@%@W"%*PéW@ﬂ be frberpedified imlight ehpt e 15
frEnCt l Ogaifhlstdiécb&srg usmét@d?ﬂ&ﬂlaﬁél cl?el‘iilhélﬁ)weﬂkraévmtaftﬂ&dbﬂﬂeﬁ?n lﬁ&)ért?e nec;as tsﬁr y.
e nee or suc ro n w vary depen n e ure o e
omot o funct i olfafte fFeRAion i toBREHTER i n, PP Tardi SRR s RO
Sui taffi e mmtsnmllpr(atgacsecalgarg ragnines of(ambrnngl}atesrmawweneceﬁsetylehe need for samhoacet yl ,
t - but oxycgg |wift BrPliep e%iﬁ%lﬁ]l W&ﬁ?@@f é re‘r%%n@tﬂﬂahﬁ' nd the condrtlons of
f I uor enyl et hyl eneoxycar bon e need for s protection is
readily gibe eprﬁpaf;g@n methods. ble amino-protecting groups (NH-Pg) include’ acetyl,
trifluoroacetyl, tbutoxycarbonyl  (BOC),  benzyloxycarbonyl (CBz) and 9-
fluorenyimethyleneoxycarbonyl (Fmoc). The need for such protection is readily determined
20 by one skilled in the art. For a general description of protecting groups and their use, see T.
W. Greene, Protective Groups in Organic thesis, John Wiley & Sons, New York, 1991.
Scheme | illustrates the general procedures for preparing a compound of Formula {f)

or {ll) where m is 0 or 1 and n is 1 (designated as a compound of Formula (I-A)).




20 by one skilled in the art. For a general description of protecting
groups a their use, see T. W Geene, Protective Goups In Oganic

Synt hesi s; 0 70Pg¢ 10y 11 ey & Sons, New York, 1991. Schene | BQT/iB2006/800sS5 t he
gener al procedures for preparing a conmpound of Formula (1) or (11) where m
is Oor 1 and nis | (designated as a-igonpound of Fornmula (1-A)). WO

2006/ 103511 PCT/1B2006/ 000655 -13 mm J> M ft N14 O N C GCa O OAc
(1la (1b (1c 1 NN~ HNNPginl~RZ mftNCO NN OHR-~NwoPg OHH (ie
(1d X Ra'~-R X =1leaving m maNN) NN- G RZ-NPg 0 oa RRHR + R (if
(I-A Schene | The oxi de |nterrred| atg (1 b) is produced b oxidizi ng the
correspondi ng| 2 2 (i.e., m=1)
or 2chloro-5,¢ - t el r ahydroeul h th an appropriate

. ol e,
starting material (1 a) may betreated*wlth m chl or oper®enzoic acid In a
non-protic solvent (e.g., nethylene cBlori de). The ac

e internedi ate
(1c) may then be fipd med by treating fthe N-oxide (1 b) WI{] acetic
anhydride at el evated tenperatures (e g., 110 ¢ . For eral reference to
acetic anhydri de/acetate rearrangenents, see J. Am Chem oc. 1991, 10 113
(1), 183-196. The racem c acetate internediate (1c) nay be|separated Into
the two pure
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Scheme | .

The N-oxide intermediate (1b) is produced by oxidizing the corresponding 2-chioro-

6,7-dihydro-5H-cyclopenia[blpyridine (i.e., m = 1) or 2-chloro-5,6,7,8-tetrahydroquinoline (i.e.,

5 m = 2) with an appropriate oxidizing agent well-known to those skilled in the art, For

example, starting material (1a) may be treated with m-chioroperbenzoic acid in a non-protic
solvent (e.g., methylene chioride). The acetate intermediate (1c) may then be formed by '

treating the N-oxide (1b) with acetic anhydride at elevated temperatures (e.g., 110 °C). For

general reference to acetic anhydride/acetate rearrangements, see J. Am. Chem. Soc. 1991,

10 113 (1), 183-196. The racemic acetate intermediate (1c) may be separated into the two pure

enantiomers at this stage using a Chiralpak AD column (dimension 4.6mm x 25 cm) with an

appropriate soivent. For example, the mobile phase may contain about 85% heptane and

about15% EtOH without a modifier. The flow rate is generally set at about 1mL/min.
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enantl omers at this stage using a Chiral pak AD colum (dinension 4.6mm x 25
cm with an appropriate solvent. For exanple, the nobile phase may contain
about 85%Wepmoemesstnd about| 5% Et OH wi t hout a nodi fi er. pdogdob¥ook € | S
generally set at about 1 ml/mn. WO 2006/ 103511 PCT/ I 82006/ 000655 -14 The
acetate protection group may then be rﬁgDved by treating wi th aqueous base
(e.g., potassiumcarbonate in water) in a protic solvent (e.g., nethanol).
The desired nono- protected piperazine is then coupled wth the ohi oro
internediate (1 d) using a palladium catalyst am nation. For exanple, the

d d d h dh 1 h
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(O i b d d
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i's renovedinkgy eﬁﬁ%@ﬁc&rb&aﬁ@m%ﬂnﬁlate ) @Hh&‘s{ahdfﬁ emEpfonﬁmaevAo%rwen the

am no- protectedln roup I s I nterme YPplI cal
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I\ ~N~ N% inteypedidter{1R0 hasiy, tmgarmnq profeciing group isceregyed to proybce decronps
PCT/ | BZOOQ*CP{QQQ ?IEA) For example, when the amino-protecteding group is BOC, the intermediate (1f)
is typically treated with a trifluoroacetic acid in methylene chioride solution to cleave the BOC
15  protecting group.
Scheme Il illustrates an alternative route o compounds of Formula (l) or (ll) where m
isQoriandnisi,
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-15 The conpound of Fornula (1-A) nmay be alternatively synthesized by
starting with internediate (Id) from Schene | above, where the ether
linkage is introduced first followed by the addition of the piperazine
group. Si WMQ#P6/15the reacti ons descri bed above In SchenectiB2oeroesssedi at e
(1d) may be first reacted with the desired R-C(Ra)-X (where X is a |eaving
5 group), a strong base (e.g., sodiumqBydride) and tetrabutyl anmoni um
iodide in a polar solvent (e.g., dinmethylformam de (DWF)) to give the
intermedi ate (2a). The piperazine group may then Introduced using a

pal | adi um catal yzed am nation. Finally, the am no-protecting group is
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Scheme Il
Again similar to the procedures described above in Schemes | and II. The R’ group
may be introduced by using modified Mitsonobu conditions. For example, intermediate (1e) is
15  coupied with the desired hydroxy compound (Fl‘-OH) using solid phase triphenylphosphine
(i.e., polymer bound triphenyphosphine) and diethyl azodicarboxylate (DEAD). The amino-
protecting group may then be removed using standard reaction conditions appropriate f0|; the
particular protecting group used. For example, trifluoroacetic acid may be used to remove a
BOC protecting group.
20 Scheme 1V illustrates an alternative route to compounds of Formula (1) or (ll) whers m
isOortandnisO.
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(4b) Schenme 1V Alternatively, the conmpound of Fornula (I-B) may be
synt hesi z&D pMpeMeasStoduci ng the ether |linkage first foll BORAB 6/ beEss
addition of the piperazine group. Simlar to the reaction 5 conditions
described in Schenmes I11. The ether Iiggage may be introduced using a
nmodi fi ed M tsonabu coupling reaction. 'For exanple, internediate (1 d) is
coupled with the desired hydroxy conpound (R -OH) using solid phase
tri phenyl phosphine (i.e., polynmer bound triphenyphosphine) and diethyl
azodi carboxyl ate (DEAD) to produce internmedi ate (4a). The piperazi ne group
may then be in using a pall adi um cat al yzed grfgati on as descri bed
10 above in Scl[{ apd |1. Finghlgy the ami tecti ng group is
removed using s dz~condi HefAs—t-hat—ase apprey :he ~ the particul ar
protecting group sed¥ cofverntional methods and/ g4 technig%es of separation’
and purification @aHdown to one of ordinary skiIIQin the art can be used to
i sol ate the conpounds of the present invention, ag' well as the various
internedi ates related thereto. Such techniques will be well-know to one 15
of ordinary skill i {fhe art and may include, for egayple, all types of
chromat ography (high pressure Iiquid chromatography (HPLC), col umm
chromat ogr aphy usi ng conmon adsorbents such as silica gel, and thin-I|ayer
chromat ography), recrystallization, and differentiall (i.e— |iquid-Iiquid)
extraction techni ques. Enantioneric mxtures nmay be sgpa?;;éﬁ_b to the pure
enantioners using techniques 20 well-known to thos¢ skiNed inthe art,
such as chiral liquid chromatography colums or thi W@ 006/ 103511
PCT11 B2006/ 000655 -17 | ayer chronmatography. For exgnple, the racemc
conpound or enantlo-enriched conmpound may be separated on a Chlral pakTT AD
col um (di nensj 3 X 25 c¢cm using an appropriate nobile phase with or
W t hout a nodit TFA) at a flowrate
may-be nmade with one
(preferably, theJacette Nntéynediate (1 c)) or
enant| omers can gl ternatiiel wbe resolved and par at ed by qyystallization
with a chiral iecul @ ThE pie enantiomer cohld begeéCoveremyfrom a
di asterioneric derivative. R

product. The

. (I-B) (4b)
Scheme IV

Alternatively, the compound of Formula (I-B) may be synthesized by introducing the

ether linkage first followed by the addition of the piperazine group. Similar to the reaction

5  conditions described in Schemes lil. The ether linkage may be introduced using a modified
Mitsonabu coupling reaction. For example, intermediate (1d) is coupled with the desired
hydroxy compound (R'-OH) using solid phase triphenylphosphine (i.e., polymer bound
triphenyphosphine) and diethyl azodicarboxylate (DEAD) to produce intermediate (4a). The
piperazine group may then be introduced using a palladium catalyzed amination as described

10 above in Schemes | and lIl. Finaily, the amino-protecting group is removed using standard
conditions that are appropriate for the particular protecting group used.

Conventional methods and/or techniques of separation and purification known to one
of ordinary skill in the art can be used to isolate the compounds of the present invention, as
well as the various intermediates related thereto. Such techniques will be well-known to one

15  of ordinary skill in the art and may include, for example, all types of chromatography (high
pressure liquid chromatography (HPLC), column chromatography using common adsorbents
such as silica gei, and thin-layer chromatography), recrystallization, and differential (i.e.,
liquid-liquid) extraction techniques.

Enantiomeric mixtures may be separated into the pure enantiomers using techniques

20  well-known to those skilled in the ari, such as chiral liquid chromatography columns or thin



If it Is desired to obtain a high degree of optical purity, conpounds may
be further urified by chiral HPLC as is well known in the art, for

exanpl e, ﬁ@ S/W38Hi ral cel CJ or 10 Chiral pak AD col unrPGTiBEzeqst008ss | PA
wth or mnthout a base or acid nodifier. A chiral separation was

performed, for instance, using Chiral pgk AD with 95/5 heptane/ I PA. The term
"salts" refers to inorganic and organic salts of a conpound of the present

i nvention. These salts can be prepared in situ during the final Isolation
and purification of a conpound, or by separately reacting the conpound
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The present invention also embraces isotopically-labeled compounds of the present
invention which are identical to those recited herein; but for the fact that one or more atoms
are r_eplaced by an atom having an atomic mass or mass number different from the atomic
mass or mass number usually found in nature. Examples of isotopes that can bhe

30 incorporated into compounds of the invention include isotopes of hydrogen, carbon, nitrogen,
oxygen, fluorine and chlorine, such as 2H, *H, *C, *C, N, ®0, "0, '°F, and *Cl.

Certain isotopically-labeled compounds of the present invention (e.g., those labeled
with ®H and "*C) are useful in compound and/or substrate tissue distribution assays. Tritiated
(le., °H) and carbon-14 (ie., C) isotopes are particularly preferred for their ease of

35 preparation and detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., °H) may afford certain therapeutic advantages resulting from greater metabolic stability
(e.g., increased in vivo half-life or reduced dosage requirements) and hence may be preferred
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glycois (e.g., PEG400, PEG300), etc. and mixtures thereof. The formulations may also
include one or more buffers, stabilizing agents, surfactanis, wétting agents, lubricating agents,
25 emulsifiers, suspending agents, preservatives, antioxidants, opaquing agents, glidants,
processing aids, colorants, sweeteners, periuming agents, flavoring agents and other known

additives to provide an elegant presentation of the drug (i.e., a compound of the present
invention or pharmaceutical composition thereof) or aid in the manufacturing of the
pharmaceutical product (i.e., medicament).
30 The formulations may be prepared using conventional dissolution and mixing
procedures. For exampie, the bulk drug substance (i.e., compound of the present invention
- or stabilized form of the compound (e.g., complex with a cyclodextrin derivative or other
known complexation agent)) is dissolved in a suitable solvent in the presence of one or more
of the excipients described above. The compound of the present invention is typically
35 formulated into pharmaceutical dosage forms to provide an easily controllable dosage of the
drug and to give the patient an elegant and easily handleable product.
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Diseases, conditions, and/or disorders modulated by SHT, receptor ligands include

eating disorders (e.g., binge eating disorder, anorexia, and bulimia), weight loss or controf

(e.g., reduction in calorie or food intake, and/or appetite suppression), obesity, depression,

30 atypical depression, bipolar disorders, psychoses, schizophrenia, behavioral addictions,
suppression of reward-related behaviors (e.g., conditioned place avoidance, such as
suppression of cocaine- and morphine-induced conditioned place preference), substance
abuse, addictive disorders, impulsivity, alcoholism (e.g., alcohol abuse, addiction and/or
dependence including treatment for abstinence, craving reduction and relapse prevention of

35 alcohol intake), tobacco abuse-(e.g., smoking addiction, cessation and/or dependence
' including treatment for craving reduction and relapse prevention of tobacco smoking),
premenstrual syndrome or late luteal phase syndrome, migraine, panic disorder, anxiety,
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25  in particular be useful for removing or ameliorating such symptoms as anxiety, agitation,

excessive aggression, tension, and social or emotional withdrawal in psychotic patients. In
addition, the compounds may be useful in the blocking of serotonin-induced contractions of
bronchial tissues and of blood vessels, arteries as well as veins. The compounds of the
present invention may also be useful as sedating-, anxiolytic-, anti-aggressive-, anti-stress-,
30 muscular protectant-, and cardiovascular protectant agents and, consequently, they would be
useful to protect warm-blooded animals, for example, in stress situations, e.g., during
transport periods and the like situations.
Examples of movement disorders that can be treated according to the present
invention include but are not limited to selected from Huntington’s disease and dyskinesia
35 associated with dopamine agonist therapy, Parkinson’s disease, restless leg syndrome, and
essential tremor.
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also refers to a reduction in any particular individual's functioning in one or more cognitive

aspects, for example as occurs in age-related cognitive decline.

25 Examples of disorders that comprise as a symptom a deficiency in attention and/or
cognition that can be treated according to the present invention are dementia, for example
Alzheimer's disease, multi-infarct dementia, alcoholic dementia or other drug-related
dementia, dementia associated with intracranial tumors or cerebral trauma, dementia
associated with Huntington’s disease or Parkinson’s disease, or AlDS-related dementia;

30  delirium; amnestic disorder; post-traumatic stress disorder; mental retardation; a learning
disorder, for example reading disorder, mathematics disorder, or a disorder of written
expression; attention-deficithyperactivity disorder; age-related cognitive decline; cognitive
deficits associated with psychoses, and cognitive deficits associated with schizophrenia.

This invention also provides a method of treating a mood disorder or mood episode in

35 a mammal, including a human, comprising administering to said mammal an amount of a
compound of formula | effective in treating said disorder or episode. Examples of mood
disorders and mood episodes that can be treated according to the present invention include,
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neurodegeneratlon assocl a
with cerebral infarct; hypoglycemia-induced neurodegeneration; neurodegeneration
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associated with epileptic seizure; neurodegeneration associated with neurotoxin poisoning;
and multi-system atrophy.
in one embodiment of the present invention, the neurodegenerative disorder or
condition comprises neurodegeneration of striatal medium spiny neurons in a mammal,
30 including a human. In a further embodiment of the present invention, the neurodegenerative
disorder or condition is Huntington’s disease. '
in another embodiment of the present invention, the compounds of the present
invention may be used in the prophylaxis and/or treatment of sexual dysfunction. Sexual
dysfunction (SD) is a significant clinical problem, which can affect both males and females.
35 The causes of SD may be both organic as well as psychological. Organic aspects of SD are
typically caused by underlying vascular diseases, such as those associated with hypertension
or diabetes mellitus, by prescription medication and/or by psychiatric disease such as



25 with cerebral infarct; hypoglycen a-induced neurodegeneration;

neur odegener at i on aSSOCIated with epileptic seizure; neurodegeneration
associ at eWOMHOBH L r ot oxi n poi soning; and nul ti - syst emPETABYNG/000685 one
enbodi ment of the present invention, the neurodegenerative disorder or
condition conprises neurodegeneration.gﬁ striatal medium spiny neurons in a
mammal , 30 including a human. In a further enbodi nent of the present

i nvention, the neurodegenerative disorder or condition is Huntington's

di sease. I n another enbodi nent of the present invention, the conpounds of

the pr esersqeﬂresaarﬁnt# olBgal blﬁctHéeﬂcmd?a ?dae nﬁahbaxar&.ewﬂ%@ﬁnt&w@ém“t of

‘sexual dy nction xua function %ﬁs\ é Gsylg'?m ficant clinical
probl em = vieniiel cBl '@P?'@cfe"%’t H’P"fﬁﬁi‘aé'ge'a% FB pellestoast and distypts, pergenasp qy
be bot IhI Or rgiatiunéhiges therdby idiicing \perohal glistrass. (O gmnélinica SPedissrdart Hakke deen .
typically e V. ot ciate
wth hyper‘f‘@(ﬁ% Pg{" © g&gﬁl c{ys@n%‘éﬁf#%[ﬁ dlsg gﬁgﬁrég&aﬁmm Lat‘iﬁ%np and/ or
by psyéhi adlaordsrﬂwbbw@@t gbtﬂ%hf&ﬂ)"@@@@ﬁ%&%“ﬂ@wuﬁﬂmqnm desipes

depr essi OrhisoPcB)&Séu% Qghﬁabcnb@smmsd:gom aaéﬁ of rﬁt@l‘est iR %éi)%rfﬁ%?ﬁ&nﬁc”diéd?&éfs and
I nterpersonal conf

sel f - est ecWPHAY a@ﬂ’%ﬁ*"ﬁ'ﬂﬂ @‘“ﬂﬁ? %HEFZ‘IFQK’QS P%S%%‘Jhaolﬁgg TSﬁ’gﬂFﬁ!&?‘é‘ﬁm M "??B’dﬁ%r sonal

di stress. rhale bleetie yshinctionSIMED) wnd dacdatbg \dischisensuctiasi aeatgasntia (unebfate sexual

(Ve o oracnpie et B 8 ORIl B HBkadiiy SHIE, ule B et 8 °

desi r el0 diinierogtdn apx uch as hypoactive sexual di sorder (lack of interest in
sex), and orgasma@.oﬁl SPBE Bf the invErRion afe p%ﬂramem,smenaf&ambm@pmmmblaamr

(MED) and B ?%%tﬁ’éﬁ@@”“ 15 hende teg- BRe s gile MEcaR SFEDD s tidhe cve
orgasm’ orferdaisfiemaulsamaddysmnmmFm dg.fercale sexpalacousalldisveter (FEABY.sor der (| ack
of 10 interesty hm e%aXIE@gHgWQﬁloﬁﬁroﬁhgséﬁlﬁ PH'E&?'%thfnﬁ I@un@[’q arly

beneficial for t eat ment of sexua on In
t he melSe (”@C'gdysﬁ'ﬁ?t@"éw inigleringsto amp! @ oomppundnef FemuiRd '"faénﬂ?%'“t femal e
sexual dy sdfedtive toqma(ﬂ?&ﬂi)sorder ontikerisl ob lowepuirinbryractdysfundlion Miclles oteratidd . 1 n a

further asu?adﬁ% a'@‘(‘re%fg fdg‘ %éd?%,%@t %.lﬂlﬁ{;@%eirn?ﬁglrir?%rggatc%ﬁﬁrgq%r(aw Salgiglo | ower

urinary npound of
For mul a | i whigintharedsian lnvelﬂmtwthakeget@ uring) dincliding sllea® Hihary lnmmme,mm of

| ower uri Nfihaky tuﬁc%ﬁﬂne%ﬁhﬁ"ﬁiﬂe@%dn%'uh%ﬁhr%@é %bia\éﬁle Qh&ﬁ?‘%ﬂn as8sdifas ed
daytlne frequen urinary incontinence condi tion

C noct uri a, enC
o i (g PSR Sh P lieeiy PRl SRUrGRS., cpTIBRoUS Engn Meokpseey
urinary i rsitaatibnah @rieey ingomgibender suok ay mcnmmamaenmmnge senckl imterentirse| amiblower

| noont | ey BYELARKNE HrafliBbold DeBRRS hALRE: RleltidsTgi nooNt | nence,

enur esi s, noc urnal “enur ,  CONUI NUOUS ence,
The compounds of the present invention can be admlmstered 10 a patient at dosage

levels in the range of from about 0.1 mg to about 1,000 mg per day (preferably, about 1 mg to
25 about 500 mg per day, more preferably, about 2.5 mg to about 250 mg per day, still.more
preferably about 5 mg to about 150 mg per-day, and most preferably, about 60 mg to about
100 mg per day). For a nommal adult human having a body weight of about 70 kg, a dosage
in the range of from about 0.01 mg to about 2 mg per kilogram body weight is typically
sufficient. However, some variability in the general dosage range may be required depending
30 upon the age and weight of the subject being treated, the intended route of administration, the
particular compound being administered and the like. The determination of dosage ranges
and optimal dosages for a particular patient is well within the ability of one of ordinary skill in
the art having the benefit of the instant disclosure. It is also noted that the compounds of the
present invention can be used in sustained release, controlled release, and delayed release

35 formulations, which forms are aiso well known to one of ordinary skill in the art.
The compounds of the invention may also be used in conjunction with other
pharmaceutical agents for the treatment of the diseases/conditions described herein.
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Preferred are anti-obesity agents selected from the group consisting of orlistat,
sibutramine, bromaocriptine, ephedrine, leptin, rimonabant, pseudoephednne, PYYaqg OF an
analog thereof, and 2-oxo-N-(5-phenylpyrazinyl)spiro-[isobenzofuran-1(3H),4'-piperidine]-1'-
carboxamide.

30 Other suitable pharmaceutical agents that may be administered in combination with
the compounds of the present invention include agents designed to treat tobacco abuse (e.g.,
nicotine receptor partial agonists, bupropion hypochloride (also known under the tradename
Zyban™) and nicotine replacement therapies), ADD/ADHD treatment agents (e.g., Ritalin™,
Straitera™, Concerta™ and Adderall™), and agents to treat alcoholism, such as opioid

35 antagonists (e.g., naltrexone (also known under the tradename ReVia™) and nalmefene),
disulfiram (also known under the tradename Antabuse™), and acamprosate (alsc known
under the tradename Camprai™)). In addition, agents for reducing alcohol withdrawal
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(neuropeptide Y) (preferably an NPY-1 an or NPY-5 inhibltor) (3) one or more of a
melanocortin receptor agonist or modulator or melanocortin enhancer; (4) one or more of an
25 NEP inhibitor; (5) one or more of a PDE inhibitor (preferably, a cGMP PDE-5 inhibitor); and
(6) one or more of a bombesin receptor antagonist or modulator.

According to another aspedt of the present invention, there is provided use of a
compound of the present invention and one or more additional active agents for the treatment '
of female sexual dysfunction (FSD). Preferably, the one or more additional active agents

30 is/are selected from the group consisting of: estrogen receptor modulators (e.g., estrogen

agonists and/or estrogen antagonists); testosterone replacement agents and/or testosterone
(Tostrelle) and/or dihydrotestosterone and/or dehydroepiandrosterone (DHEA) and/or a
testosterone implant; estrogen, estrogen and medroxyprogesterone or medroxyprogesterone
acetate (MPA) (as a combination), or a combination of estrogen and a methyl testosterone
35 hormone replacement therapy agent; one or more dopaminergic agents; one or more NPY
(neuropeptide Y) inhibitors; one or more melanocortin receptor modulators or melanocortin



acetyl ohol i nesterase inhibitors; cannabinoid receptor 1 (CB1l) antagonists;
and alpha 7 nicotinic acetyl choI i ne receptor agonists. Representative

al pha 7 a¥tht®e/1¢8hpounds are 15 listed in US Patent NospcHugibbeGubess

6, 809, 094; and 6,881,734, all of which are incorporated herein by
reference. According to a yet further ggpect, the present Invention
additionally provides a nethod for the treatnent and/or prevention of male
sexual dysfunction via treatnment with a conbination of a conpound of the
present invention and at | east one additional 20 pharnaceutical agent.
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or psychoses, and an antipsychotic drug or pharmaceutically acceptable salt thereof. The
25 compound of Formula | and the antipsychotic drug may be administered together or
separately, simultaneously or at separate intervals. An embodiment of the present invention
provides a pharmaceutical composition comprising a compound of the formula |, or a
pharmaceutically acceptable salt thereof, and an antipsychotic drug or pharmaceutically
acceptable salt thereof.
30 The ' antipsychotic drug may be, for example, Chlorpromazine, Fluphenazine,
Haloperidol, Loxapine, Mesoridazine, Molindone, Perphenazine, Pimozide, Thioridazine,
Thiothixene, or Trifluoperazine. These drugs all have an affinity for the dopamine 2 receptor.
The antipsychotic drug may also be, for example, Asenapine, Ziprasidone, Olanzapine,
Clozapine, Risperidone, Sertindole, Quetiapine, Aripiprazole or Amisulpride.
35 The combinations may result in synergistic action allowing a lower dose of the
atypical antipsychotic to be administered while achieving at least the same psychotropic effect
as achieved with a standard dose of the atypical antipsychotic. The dosage of the atypical
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30  Bifeprunox.
A preferred atypical antipsychotic used according to the invention is ziprasidone.
Ziprasidone (5-[2-[4-(1,2-benziscthiazol-3-yl)piperazin-1-yljethyl}-6-chloroindolin-2-one) is a
benzisothiazolyl piperazine atypical antipsychotic with in vitro activity as a 5-HT,, receptor
agonist and an inhibitor of serotonin and norepinephrine reuptake (U.S. Patent No.
35  4,831,031). The postsynaptic 5-HT1s receptor has been implicated in both depressive and
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tetrahydro-4H-pyrido-[1,2-ajpyrimidin-4-one. Risperidone and its use in the treatment of
25  psychotic diseases are described in U.S. Patent No. 4,804,663, which is herein incorporated
" by reference in its entirety;

Sertindole, 1-f2-[4-[5-chioro-1-(4~fluorophenyl)-1H-indol-3-yl]-1-piperidinyflethyl]-
imidazolidin-2-one. Sertindole is described in U.S. Patent No. 4,710,500. Its use in the
treatment of schizophrenia is described in U.S. Patént Nos. 5,112,838 and 5,238,945. U.S.

30 Patent Nos. 4,710,500; 5,112,838; and 5,238,945 are herein incorporated by reference in
their entireties;

Quetiapine, 5-[2-(4-dibenzo[b,f|[1,4]thiazepin-11-yl  -1-piperazinyl)ethoxy]ethanol.
Quetiapine and its activity in assays which demonstrate ulility in the treatment of
schizophrenia are described in U.S. Pat. No. 4,879,288, which is herein incorporated by

35 reference in its entirety. Quetiapine is typically administered as its (E)-2-butenedioate (2:1)
salt.
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4-

E) [ (45) - 2- IOI percwrcns-la 5§-diflGord-phidrioyy)+2¢pigetdziny Gy G 6cms-rirahyayo-guinoting; - Y1 ] oxy}- 1, 3
enzoxazol e,

7-(2-chlor Opheﬁ o)ro %‘? fd%pr?n%y? % p'pg%'g'r13"5 8 Tf-teﬁhygro?qudmhn dr o- 5H4-

cycl opent a[ bj pﬁrchmrm&(&dﬂore-zwom-m@m)&nwm 1y1-5,6,7 8-tetrahydro-qulnoline

H i nden- 4-yl ox 3)c:h%r&fz AF3nick Jgﬁérlaw @Lﬁ&%&éﬁﬂw-@w&lﬂwﬁ:—éﬁﬂ fHIVeRE-andt

cvelopental b1 e e do ool e
di hydr20- 5H- cy clEmbedinerts bt prbisert jnvention are illustrated by the following Examples. It is _
4 (0079) - 25 B BRAAMAY oW fathb WHekinSls o HooRGH PG i s Y 0 1 50
8-(2-fl uoﬁe?ﬁﬁ'é Hetrlls) of thesie xamplen,-as-gier yaritignsghereafrwilh el koeym, Ao apAaeent in
(89) - 8- ( 3+ifht erh@ PRERASEbs e Rb BRS & brdinaty skliibthé arf., 8- t et r ahydr oqui nol i ne;
EXAMPLES
25 Uniess specified otherwise, starting malerials are generally available  from
commercial sour¢es such as Aldrich Chemicals Co. (Milwaukee, WI), Lancaster Synthesis,
inc. (Windham, NH), Acros Organics (Fairlawn, NJ), Maybridge Chemical Company, Lid.
(Comwall, England), Tyger Scientific (Princeton, NJ), and AstraZeneca Pharmaceuticals
(London, England).
30 General Experimental Procedures
NMR spectra were recorded on a Varian Unity™ 400 (available from Varian inc., Palo
Alto, CA) at room temperature at 400 MHz for proton. Chemical shifts are expressed in parts
per m‘illioh (8) relative to residual solvent as an internal reference. The peak shapes are
denoted as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multipiet; br s, broad singlet;
35 2s, two singlets. Atmospheric pressure chemical ionization mass spectra (APCl) were
obtained on a Fisons™ Platform |l Spectrometer (carrier gas: acetonitrile: available from
Micromass Ltd, Manchester, UK). Chemical ionization mass spectra (Cl) were obtained on a



, 7, 8-tetrahydroqui nol i ne; 35

(88) - 8- (2-chl or o- 5- et hyl phenoxy) - 2- pi.ger azi n-1-yl - 5, 6, 7, 8-t et r ahydr oqui nol
i ne;

(8S)-8-(3,5-dfl uorophenoxy) - 2- pi perazi n-1-yl -5, 6, 7, 8-t et rahydr oqui nol i n;
and

(8S) - 8- ( 3- 164wt Packardt 8662 heRmant éammbrmsnﬁﬁ ﬂgnl pém@ Fr%rﬁaméﬁ oqui nol
in; WO 20061103511 PCT/I B2006/ Q000 -31 (85 dro-1

H- i nden- 4-RACK3Y -omppiy, BRig Afie-GA)y ﬁl%thﬁP'?YSQW@E‘?'hWﬁfr-“tﬁ’a‘c‘ﬂ ) Were obtained

(8S) - 8- ( 6-drl avvaters?™ ZMDI ilstrdment Ycdrtier lgasiaaetémtflaoaga)la&e Pori) Wateté Corb:, Wilidrd,6, 7, 8-
t

H? It ng%dzq\gl l)xy#)‘erﬁﬁ‘[a( r&%s}t&gfré\quwg g?%ﬂrﬂfu j& o?ns re described, the expected

, 6, 7, &- t detensily dralisg was obsanesd (approxlmately 3:1 for Ci-containing ions and 1:1 for .

| ?L?LOSZ’E@”&%mﬁaﬁhé loH8)'aRa B2 RshsRY 9 onfy the rowa) mERAHiS gRbRSh3émBcdsed! ) - 6, 7-
Chi or o onppieRgTe  HME Pesnat GEp) - MS(mRake. e oPsskion Al PaTDIgs-6. 7. di h

dr o- 5H [ddtmwnotﬁtim wéfe determined on a PerkinElmer™ 241 polarimeter (avallable from

h£/|3]_ E:Zl_ O%ﬁrﬁ%ﬁr{;ﬁ &Yeﬁl%léifgm%lusmg e Sodurt WY B»r O-sgb" nﬁ'n)]:ﬂytﬁe lndlc:atemdyI oxyme

- Chl alioo- ﬁerﬁﬂer&um and lamrrepcrul:g F@M@ws?[a]af”’ﬂecmemratlon (¢ =g/100 mL), and solvent.

5

3-

di

3-

3

3

1-5,6, 7, 8- . . -

3/l oro- 8- (2 TS AES o 2 padomee i therBaker silon 9PLUAI BT nol i ne
3-Ch

3-

(0]

6

3

3-

a

{[(8R) 2- pi perazin-1- yI 5,6, 7, 8-tetrahydroqui nolin-8-yl]oxy)benzonftrile;
{[(8S) (F)a@erazm | - 5678tetrahydrqu|noI|n8y|]oxy}benzonftr|te
86) - 8- (S“f p/30351 et hyI phenoxy) - 2- pi perazi n- 1-yl - PCT/IB2006/000655

7, 8-

8

3-
3-
(
6
(

y
t

Baker, Phillipsburg, NJ) or Silica Gel 50 (EM Sciences™, Gibbstown, NJ) in glass columns or

| oro- §; ?ésﬁ 4a'Bibager BiliMd 15860 Shbiteh, BIP&HIRAbR hitroddr predure, 8- t et rahydr o-

ui nol i ne;

Chl or o- 8- (3 Preparative tin-suer rIqmAlegsanhy ywas periammed uping Anakech silic 98hGhr o- qui n
I |7 ng 115 3-wilin Uvesa-iddidator f (Anaitech g Nawal; DEpi2p @Bz i20-cin Xyfmra, plates. When
,7,8-tetr - n
- Chl or o- é.'%%é%{:ﬁf‘@%% %It%sl %gruged hé“rﬁ‘%&e'j‘"’? the éart%szwnrt]h fhe ipd;gat%d 7o|§er{t etthr ahydr o-

ui nol i ne:desired band is marked under UV light, and scrapped off. The desnre product is extracted

q
q
Chi or o- ?roﬁ?mEQh&ﬁ.@mP Hﬂaté’dﬂ\ﬂﬁtraﬂ n-1-yl-6,7- dI hydro SH- (1] pyr| di ne;
nd 3-Chloro-7 or o- enoxgl)' ggl@&g zin-1- -di hé_dro 5H

]pyridine.. 20 i FemRY Gﬁ Th nRPEHCH &’PEﬂ 19eP#atera PR d by t he
f ol | ov@ong Ghiralppk™@ $AD dolumins(dintensitred. amdexss anyd, Chiralpek™rAD ¢dhannst dre aeatiabldi ment s
of the |n\4|%ﬂ]t @re not linmted to the specific details of these
Exanpl es, o er variations thereof will be known, or apparent in |ight
of the |nst ant Afi used bereinghe bﬂpwcmnvmﬁaavﬁéhvc@!@ﬁmndm meRaings-t . EXAVPLES
25" Unl ess specifrpedymldisacéticsid starting materials are generally avail able
from corrrrercia}é_g‘so%lraﬁ §uch as Aldrich Chemcals Co. (M| waukee, W),
Lancaster Synth ',et yrgorur 'Wndham NH), Acros Organics (Fairlawn, NJ),
Maybri2ige Chemd&l- Gimipyenghroinatdgraphy

DMF - dimethylformamide

BOC - tert-butoxycarbonyl

dba - dibenz{a,h]anthracene

BINAP - 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl

30 DEAD - diethyl azodicarboxytate



o e S e

(Cornwal I, Engl and), Tyger Scientific (Princeton, NJ), and AstraZeneca
Phar maceut i cal s %London Engl and). 30 General Experinental Procedures NWVR
spectra wi¥Q200648Hed on a Varian UnityTu 400 (avail abl eedTmBIo0ém00eds | nC.

Palo Alto, CA at roomtenperature at 400 MHz for proton. Chem cal shlfts
are expressed in parts per mllion (8 relative to residual solvent as an
internal reference. The peak shapes are denoted as follows: s, singlet; d,
doublet; t, triplet; q, quartet; m nultiplet; br s, broad singlet; 35 2s,
two singlets. Atnospheric pressure chem cal ionization mass spectra (APCl)

were obtained on a FisonsTM ﬂﬁﬁ rgggﬂh}"fﬁpﬁﬁgnet er (carrier gas:

cromass

acetonitrile: available from

i oni zati on nas £rapaati g ite ok J(eirzicler RVE, 038 1
PCT/ [ B2006400655 -32 Hew ett Packar dTM 5989 [ nstrurrent (ammnl a

ioni zation, PBMS: available from Hew ett- Packard Conpany, Palo Alto, CA).

El ectrospray ionization nass spec II Q.. were obtained on a WatersTM ZMD
()

nchester, UK) Chemcal
HIYOHE x'd

instrument (carrier gas: acetoni ilable fromWaters Corp.,
MIlford, M. Wiere the intensity ok _chirine or brom ne-containing ions
are described, the expected 5 intensi t i ratCh was observed (appr oxi mat el y
3:1 for 35CVv37C -containing ions and 1‘1 for 79Br/9' Br-containing ions)
and the intensity of only the lower mags ion is given. In some cases only
representative 1H NVR peaks are given. M peaks are reported for all

exanpl 8s. Optical rotations were detkt@ni ned on a Perki nEl ner TM 241

poljarirrgt far (aK%blhﬁJN&rﬁ-éHWb;%aﬁﬁ: dWAdSE@ngV‘QH%hﬁWmMMH thet |
sSodl um | ne n a e | C al reporte
S0t O Siad Sdeg drop Wi 16 o HGTOf S gyTorB AT R cloBer e e, o

chr omat ogr(295inyg, 1,223 mpre)fio 6 mecof UH.Cl, end the r&eﬁlﬂ@saldﬂbs wes alfowgd ffo §tid@t oom J. T

e O . e i S g 1)

under 100%@@@6@@%&%@@1 rtlae Cﬁz@p‘&ﬁitﬂ@esepﬁfﬁﬁd-l ahperaqyegusrRlasR) nwas
per f or med ektficiad wih WH,EKL 18)8] aridfle Bdthbiried oréaﬁrc%xir@ctwaé%dsﬂﬁd wr Bﬂ' ne(dhﬂa| tech’

I nc. eded ltiple plates
are usedw%ﬁf' PQ%%"FU?W@@%@@& éger\xfrp‘ﬁwqgﬁgﬁlpw(ﬂt % Bﬁs{f'@n{ﬁe r?sﬁ desi red
band is nmwakeuirfieddby pedpatatioh (T) Cafetiting: mith p&ite dtOAc/Hinanele s raffordr hduile i s
extract edco,;, ogmﬂl:@ silica using the designated sol vent Racem ¢ conpounds
or enantio-enric npounds were separated on a 20 Chlral pakTM AD col umm
(di meri8i on 4. 6M§|°§'°2'5"°€n')169@1‘n“1’$11 PBsened A8 ums are avail able from

Dai ce! TM As '?f".’ tolmitiis kb-B T -dith Bf-E Dartalb o
meani ngs. -1 !:_A trifluor oacetl c acid

i-1b .
20 In round bottom flask equipped with a condenser, intermediate {I-1a: 249.7mg,
1.472mmol) was dissolved in 6mL acetic anhydride and heated at 110°C overnight. The
reaction mixture was allowed to cool and the solvent was removed under reduced pressure.
The resulting residue was dissolved up in CH.Cl,, and washed successively with saturated
aqueous solution of NaHCO; (2X) and brine (1X). After drying over anhydrous Na,SO,, the
25  solution was removed under reduce pressure and purified by preparative TLC (eluting with
20% EtOAc/Hexane) to afford the title compound (I-1b).
MS calculated = 211.65, MS+1 observed =212.0



e e e e PN -

THF - tetrahydrofuran 25 TLC - thin | ayer chromatography DV -
dlnethyltornan1de BOC - ten-butoxycarbonyl dba - dibenz[a, h]ant hracene
BI NAP - 2,0 2416dp3lbheny| phosphi no) - 1, 1' - bi napht hyl 30 PEARB2008j06icEY!
azodi car boxyl ate WD 2006/ 103511 PCT/ 132006/ 000655 -33 Preparation of

I nternmedi ates Preparation of Internmedig{e 2-chloro-6

7-di hydr o- 5H cvc/ ouent a bi nvri di ne N- oXi de (- faNCl 051-1aA

sol uti on of mchl oroperbenzoic acid 70% (520.9 ng, 2.113 mol) in 5 nL of
CH2Cl 2 was added drop wise to a stirring solution of

2-chl oro-6, 7-di - o) | pe. 9 . 1 A 3 nmL
of G20 2 and (IS Pl e RERled SRkl ek S Bampneldr S5 28

t enper at urce}ovae imobie phasheomase@;t 895 heplaneians 1686 EtRR: withasdl madifier. Ihe diowr at ed
agueous 1Qat§q}aygétqp1,9|_/mh1@d@1003 and the CH2Cl 2 Iayer was separated. The
aqueous phase was racted wi th CH2C] 27( g and the conbi ned
organi ¢ ext ract7§3)\ﬁéﬁh!9’?/\&§ﬁ@éid%5HFFVB'P‘?‘W?[%1PW°""t tP'ed over anhydrous
Na2SO45 After mBTmluulmMNthahdbedmedﬁdammessure, t he resi due was

Fitle “conpound i e shvietoRpdbatoiizoy i "0 0\ 20 2170 0

Preoar ati on of M$eatoulatasi=s31d.65, MS+1 observed =212.0

2-chl oro- 6. 7- atpénsptiien %@Mﬁg@w@mmm&»@&sﬁ-c@og&ﬁ%&&ﬁdin-?r-of@n;-g: H3 N Cl
OOIl-Ib 20 In roun ottom equl pped w a condenser, 1 nternedi ate
(I-1 a: 249.7mg, 1.472mmol) was 5.5 0 d in 6nL acetic anhydride and
heated at 1102C overnight. The . I xture was all owed to cool and

t he sol vent was renoved under red pressure. The resulting residue was
di ssol ved up In CH2Cl 2, and washed sucd¥ssi¥dly with saturated aqueous
solution of NaHCO3 (2X) and bringQ(1X). After drying over anhydrous Na2SO4,
t he

-1c
To a solution of intermediate !-1b (233.6mg, 1.104mmol) in 3.7 mL methanol, was
added a 10% K,COj3; aqueous solution (366 mg, 2.649 mmol, 3.7 mL Hz0) and the mixture
was allowed to stir at room temperature overnight. The reaction mixture was extracted with
CH,Cl; (5X), washed with brine and dried over anhydrous MgSO,. After removing solvent
15  under reduced pressure, the residue was purified by preparative TLC (eluting with 25%
EtOAc/Hexane) to afford the title compound (I-1c).
MS calculated = 169.91, MS+1 observed =170.0
Preparation of Intermediate 2-[4-(2,2-dimethylpropanoyl)piperazin-1-yil-6,7-dihydro-

SH-cyclopentalblpyridin-7-of (I-1d);

X
=
N N/\‘ CH,
HO |\/ j(‘( Ch,
| CH,
20 O
-id
Intermediate i-1c (163.0 mg, 0.961 mmol), piperazine-1-carboxylic acid teri-butyl
ester (232.6 mg, 1.249 mmol), Pdxdba); (17.6 mg, 0.0192 mmol), BINAP (23.9 mg,
0.0384mmol), and sodium t-butoxide (129.3 mg, 1.346 mmol) was added to a pre-dried
25  reaction vial under a nitrogen atmosphere. Aiter dissolving in 3 mL anhydrous toluene, the
reaction mixture was stirred and heated at 80°C ovemight. After cooling, the reaction was
filtered through celite, washed with EtOAc, and the solvent was removed in vacuo. The
residue was purified by preparative TLC (eluting with 40% EtOAc/Hexane) to afford 100 mg
(14.8% vield for 4-step synthesis) of the title compound (I-1d).



25 solution was renoved under reduce pressure and purified by preparative
TLC (el ut] Wth 20% Et OAc/ Hexane) to afford the title conmpound (I-1 b).
VS cal cul 3‘{}86’0@1 ?4 65, MB+1 observed =212.0 WO 2006/ 103IVIB2006/000655
PCT/ 1 B2006/ 000655 34 Raceni c acetate was separated on col umm Chiral pak AS
(dinmension 4.6nm x 25 cm. The nobil ggphase contai ned 85% heptane and 15%
EtOH without nodifier. The flow rate was set at 1 nlm nute. 7(S)

2-chl oro-6, 7-di hydro-5H cycl openta[ b] pyridin-7-yl acetate: 5 M cal cul ated
= 211. 65, MS+1 observed =212.0 7(R)

2. chi oro- 6. 7- dRydliaeREsCYe ROl abblyrisghe. 7-y! acetater M5 cal culated =
u;m.'::» )

211. 65, MS+1 observe :2= par at | nt er nedi at e
¢ fo\Jatermed -[(Stflugrebenzyllo 0 |-1c
To a sol uty At IbiovEidih pat e Mo

2- chl or o- 6. 7- did@pamEY AI9f 1Y egreiaio7-l(gilu EYLOXY PG

(233.6nmg, 1.104mol) in 3.7 nmL nethanol ,
was added a 10% K2C03 aqueous sol ution (366 .ng, 2.649 mmol, 3.7 nL H20
and the mxture was allowed to s oom t enperature overnight. The
reaction m xture was extracted w 12 (5X), washed with brine and
dried over anhydrous MgSO4. After Mo cgol vent 15 under reduced
pressure, the residue was purifiegy by preparative TLC (eluting with 25%
Et CAc/ Hexane) to afford the title{conpound (1-1 ¢c). M cal culated = 169. 91,
M5- +1 observed =170.0 Preparation wf_Jlnternedi ate
244- (2. 2-L22-1-vii-6.7-di hvdro- 5H g pyent ai bl ovridin-7-ol (1-1d): nN N~
CH HO~NCH3 CH3 200 I-id Int { diate |1-1c (163.0 ng, 0.961 nmol),
pi perazi ne-1-carboxylic acid tert-buryl ester (232.6 ng, 1.249 mol),
Pd2(dba)3 (17.6 ng, 0.0192 mml), BIFNAP (23.9 ng, 0.0384mpl), and sodi um
t-butoxide (129.3 ng, 1.346 mol) was added to a pre-dried 25 reaction
vial uPder a nitrogen atnmosphere. Aftl# dissolving in 3 nL anhydrous
tol uene, the rep€iSoBNaMiOIS? IIBMetiate’ I-RE (30 Dind) @A7eamol), BBRmomethyR3-ght .

After cooling el i% EA%Md Ya0teSol), sodium hydride 60% (28 mg, 0.707 mmol), and
tetrabutylammonium lodide {0.7 mg, 1.77X10™ mmol) was added to a predried vial under N
atmosphere. The reagents were then dissolved in 2 mL anhydrous DMF and stirred at room

10 temperature overnight. Water was added to the reaction mixture and then extracted with
EtOAc (3X). The combined organic extracts were washed successively with H.O (2X) and
brine {1X}, and then dried over anhydrous MgSQ,. The solvent was removed in vacuo and
the residue was purified by preparative TLC (eluting with 20% EtOAc/Hexane} to afford the
title compound (I-2a). The (S) enantiomer of Intermediate I-ic used to synthesize this -

15 compound was obtained as described in the preparation of 1-1¢c, afthough the starting
material was the (S) enantiomer of Intermediate |-1b which was obtained as described in the
preparation of 1-1b. )

Preparation of Intermediate (75)-2-chloro-7-(2,3-dichh enoxy)-6.7-dihydro-5H-

cyclopentafbipyridine (I-3a):

B
7,
N Cl
Cl

Cl
20

I-3a
The (R) enantiomer of Intermediate I-1c (30.0mg, 0.177mmol) and 2,3-dichioro-
phenol (57.7 mg, 0.354 mmof) were dissolved up in 2 mL anhydrous THF in a predried
reaction vial under a N, atmosphere. Polymer bound triphenylphosphine (154mg, 2.3 mmol/g
25 loaded, 0.354 mmoi) was added and the mixture was allowed to stir at room temperature for



filtered through collie, washed with EtOAc, and the solvent was renoved in
vacuo. The residue was purified by preparative TLC (eluting with 40%

Et QAc/ Hex FH@PU6A0IM ord 100 ng (14.8%yield for 4-step PriiBeRbloeed t he
t| tl e conmpound (I1-1d). WD 2006/ 103511 PCT/|B2006/ 000655 -35 Ms cal cul ated

319.41, MsS+1 observed =320.2 Pn rati, of Internediate (7S)

2 chl om? 1( & / uoro6enzvl )o 6 7-di hvdro-5H cvcl opent o6l ovridi ne 0-2a): N
C OF 5 1-2a The (S) enantioner of Internediate |I-1c (30.0ny,
0.177mmol ), 1-brononethyl-3 fluoro-benzene (57 ng, 0.301 noi), sodium

hydri de 60% (.2 0.7Q7 1), a tetrab di de 7 ,
- 6 S itef e radn P el e siieh B0 bk SRR o s &0 i o
reagents viessd riinahwes woduced, and tRermnaliowad todmeacts robivRemperatite ovesrtightt Theom 10

t enper at 4 s WS Eta@‘ vé%hﬁm’g%sn%d ko ttv% @ﬁa&éd :ﬂ%?:}c?‘édﬁlrtﬁe %@HE hen

extracted wt conbine organi c extra

successi vevas pirified IHZCPfGE@(?fWanH-C Heluting W'lfb()?(’%aﬁtpﬁcﬂiﬁ’ﬁa@ﬁ)l todafiarértheydlie dr ous
MySO4. sThegg dfﬂ L3a)VMiS ERCURMASL 812.602M891 GHdBrved BPI41esi due was purlfled by

preparative el uti W t 0% Hexane d.the tI e
Conpound (I - 2a)E g‘?ﬂ'@‘ Bt e a5 b LR Hee i st 2c
this 15 cdrmulllﬁdthydmgemt ai ned as described in the preparation of 1-1c,

al though the starting naterial was tr%a § £nantioner of Intermediate I-1
b which was obt a| ned as descrl bed |n t preparatlon of 1 1 b. Preparation
of I nternedi at g8 I f10 dihydrg5h

cvcl oggnt @MMM} Nd 20 Lch |-3a The (R) enantioner of
Intermediate 1-1c (30.0ng, 0.177mmwl) and 2, 3-dichloro- phenol (57.7 ny,
0.354 mmol) were dissolved up i i nhydrous THE In a predried reaction
vial under a N2 at rmsphere Po | bo nd triphenyl phosphi ne (154ng, 2.3

1A-1
Intermediate (S)- I-1d (25.0 mg, 0.0783 mmol), 1-bromomethyl-2-ethyl-benzene (26.5
mg, 0.133 mol), sodium hydride 60% (12.5 mg, 0.313 mmol), and tetrabutylammonium iodide
15  (0.29 mg, 7.83X10mmol) was added to a a predried vial under a N, atmosphere. The
reagents were dissolved in 0.6 mL anhydrous DMF and the reaction mixture was stirred at

room temperature over weekend. Water was added to the mixture and then extracted with
EtOAc (3X). The combined organic extracts were successively washed with H;O (2X) and
brine (1X). After drying over anhydrous MgSO,, the solvent was removed in vacuo and the
20 residue was purified by preparative TLC (eluting with 20% EtOAc/Hexane) io afford BOC-
protected (7S)-7-[(2-ethylbenzyl)oxy]-2-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[bpyridine.
Trifluoroacetic acid (52.3 pl, 0.679 mmol) was added to a solution of the BOC-
protected compound from above {29.7 mg, 0.0679 mmol) in 1.5 mL of CH:Ci; and the mixture
was allowed fo stir at room temperature overnighi. The solvent was removed in vacuo and
25 the residue was purified by preparative TLC (eluting with 10% MeOH, 1% NH,OH/ CH,Cl,) to
yield 19.3 mg (73.0% for 2-step synthesis) of the title compound (1A-1).
MS calculated = 337.47, MS+1 observed =338.2
1H NMR (400M Hz, CD;0D): d 7.44 (d, 1H), 7.33 (d, 1H), 7.21-7.08 (m, 3H}, 6.70 (d,
1H), 4.98 (d, 1H), 4.77 (m, 1H), 4.71 (d, 1H), 3.45 (m, 4H), 2.90 (m, 4H), 2.70-2.61 (m, 4H),
30 2.38-2.29 (m, 1H), 2.09-2.02 (m, 1H), 1.14 (t, 3H).



30 m'nutes The reaction m xture was then cooled to O eC, DEAD (40% i n

t ol uene, 5110 354 mmol ) was introduced, and then allowed to reach
roomtenpera%ure overnight. The resin was filtered of f REEH2005/080658 THF,
t he sol vent was renoved in vacuo and the residue was purified by
preparative TLC (eluting with 30% Et O8z/ Hexane) to afford the title 5
conpound (1-3a). M cal culated = 314. 60, MsS+1 observed =314.1 Exanple 1
illustrates the preparation of conpounds of -Forrmula (I) where mis 1, nis
1 and R2 is hydrogen. Exanple | Preparation of

(73) 7- L(IZbet hyrlhg EgoFpburiels ilsted - iR TebIedZ i A hsydnd61d u&dwdreﬂ; §rdpar9ee umé; (25. 0
cvadocent a rdln errTE
Cvdo e o B hiogbis i Mhisn 3o05oad i i e LABSETEFLRLStn il

sodi um hydhel GeproRty sRrthgnmatefal8 18hichrarg , avaitadlet sbmgmbmtaw apmmredl rmlsmdu de 15
(0.29 n, 3 %éif&r%%ﬂ%o\w&; tﬁéé?aesguute&’i ﬂﬁf’gh@%& iPh nkﬁg,ﬂ&f arfalogéus to

at mospher reagents were |sso rous and the

reacti ®n mfuigs Hescihed ag?“ierfP'e?}h%t'meff"@@ﬁfePe Fi9e eee P@“W@‘Fg hetwraPrerider was
added to tbm énraﬁeﬁﬁoemthﬂﬁedidfé?l‘thé?xéobw aﬁhpauﬁm?rh Eﬁézag@(eﬁr&)ﬁd ogrh@%marwﬁs?legi()
organic extra wer.e | was Wi an rine :
AfCor dry SHEE0E Pt ERIDE P A imPRISN S i 1 26200 il Hhse, Sl ant ¢ ne
20 resi dubeptane ndrEtOH eith DA mmetTheéthate Vad set atignlvininh  20% Et OAc/ Hexane)
to afford BOC- protected Table

(7S)-7-[(2-ethyl benzyl ) oxy} 2- pi per azi n- 1 yl -6, 7-di hydr o- 5H-cycl opent a[ b) pyr
idine. Trifluoroacetic acid (SH 0. 879 mmol ) was added to a solution

of the BOC protected conpound #% e (29.7 ng, 0.0679 mmol) in 1.5 nL
of CH2ClI 2 and the m xture was ¥ £ (r at room tenperature

overni ght. The solvent was reno¥ed inl vaquo ahd 25 the residue was
purified by preparative TLC (eliting wi t KRI0ONMOH, 1% NHAOH CH2Cl 2) to
yield 19.3 ny (73.0%for 2-step @ﬁhems) of the title conpound (1 A-1).

M5 cal cul at ed 337. 47, Notlp¥hserved =338.2 1H NWR (400M Hz, CD30D): d
7.44 (%, 1H), 7'2le A 7.21.7 09 (m 3H) 70 {d 1 H) . 4.98 (d, 1

H, 4.77 (m 1|H@mBe7h d |1 H, 3.4B (m 4H), [2. % (i ¥8 |2.70-2.61 (m
4H), 30 2.38-2.280(m|1 H) ) 2.09-2.02 (m 1 H),| 1Cde! it Fouhd) { WO
2006/ 103511 PCJT/ 1 B2006 00065»5_ -37 The corrpound§ listed l()hw 1Eabl es 1 A 1B
and | C bel ow were preplared Ing procedures anal ogous |t T ose descri bed
above for the synthésifs & Conpou#rethykphenyki ng | 387.47

1A-2 H Phenyl 309.41 | 310.2

1A-3 H naphthalen-1-yl 359.47 360.2

1A-4 H quinolin-5-yl 360.46 | 361.1

1A-5 H quinolin-8-yl 360.46 | 361.1

1A-6 H 2-chioro-phenyl 343.86 344.1

1A-7 H 3-chloro-phenyl 343.86 344.1

1A-8 H 2-fluoro-phenyl 327.40 | 328.2

1A-9 H 3-fluoro-phenyl 327.40 328.2

1A-10 H 3-bromo-phenyl 388.31 389.9

1A-11 H 2-methyl-phenyl 323.44 324.4

A12 | H Fmethyl-phenyl 323.44 | 924.2

1A-13 H 2-isopropyl-phenyl 351.49 352.1

1A-14 H 2-trifluoromethyl-phenyl 377.41 378.2

1A-15 H 3-trifluoromethyl-phenyl | 377.41 | 378.2

1A-16 H 2-cyano-phenyl 334.42 335.2

;1A-17 H 3-cyano-phenyl 334.42 335.2
- 1A-18 H 2-trifluoromethoxy-phenyl | 393.41 | 394.2
1A-19 H S-trifluoromethoxy-phenyl | 393.41 394.2




A e T |

the appropriate starting materials which are avail able comrercially,

prepared us

I n
pr epar ed i‘ﬂoé‘c”‘?ﬁéﬁ%

i nt er medi at es.

reparations well-known to those skilled In the art,
#df anal ogous to 5 routes described aboweTi®rogsioeyss
For those conpounds that were prepared

fromar

or

aceni c

internediate, the racenm c conpound or ggantio-enriched conpound was

separated on colum Chiral pak AD (dinension 4.6mm x 25 cm). Mobil e phase
contained heptane and EtOH with TFA as nodifier.
1 n.lmn. Table 1A aNN ~N, Roa~R H 10 Exanple RR M5 M5 No. Calc

The flow rate was set at

5210, 2.+ 10 1 TARRPRe] eh- 10yl 359477360, 2 Lad] Fgol ol 2 5yl 360. 46
361.1 145 H qulnoMPn-8ryl 360.46 361.1 1A-6 H 2t cRRlGr - Feurtl || 343. 86
344.1 14_7 H 3- (:PI Io”rj(r)‘r Ehenxl 343. ﬁggf)‘ﬁj} }ﬁ?nH Z;fl uor o-mtmny: gg; gg
ggg é iﬁl? n g nﬂpfﬁpl - phé'f\yl %‘.ﬂﬂﬁ"’@?ﬂ.‘wﬂﬁﬂlé ﬁ"g{?‘.‘iﬂ;t @P'-%phenyl 323. 44
St o o L A e ey oy a2 | 3182 ohenvl
377,41 378.2 | I52 3| cdlng. photaienesy PR as o 405 |y B2, phenyl
334.42 335.2 1 A—1A€2§H 2|— tI-LIntI uoW@gﬁyl ;39'?54'5'?,)39'.462 11419 9 H
?é%r i fl uoroneth DX ARy T P2 (ptilbrophelbkyy PRERYICP 3195 ,u42§_§6€6/ 000655

1A-25 H 3-(trifluoromethyl-thio)- 409.47 | 41041

phenyl
1A-26 H biphenyl-2-y! 385.51 386.2
1A-27 H 4'-(trifluoromethyl)biphenyl- | 453.51 454.2
2-yl
1A-28 H 3-(6-bromo-2-chloro- 515.84 515.1
pyrimidin4-amino)-phenyl
1A-29 H 4-(N-methyl(methanesulfon- | 416.54 417.2
amido))-phenyl
1A-30 H 2-(2,2,2-trifluoroacetamido)- | 420.43 421.2
~ phenyl
1A-31 H pyrazol-1-yl-phenyi 375.47 | 3762
T 1A-32 H [1.2,A]triazol-1-yl-phenyl | 376.46 | 377.2

1A-33 H 3-benzamido 352.44 353.2

1A34 | H 3-(N-methylbenzamido) | 366.46 | 367.2

1A-35 N 2,4-diflucrophenyl 34539 | 346.2

1A-36 H 2,3-difluorophenyl 345.39 346.2

1A-37 H 2,5-difluorophenyl 345.39 346.0

1A-38 H 3,5-difluorophenyl 345.39 346.2

1A-39 H 2,6-difluorophenyl 345.39 346.2

1A-40 H 2,5-dichlorophenyl 378.30 | 378.1

1A-41 H 2,6-dichlorophenyl 378.30 378.1

1A-42 H 2,3-dichlorophenyi 378.30 | 378.1

. 1A-43 H 2-chloro-6-flucrophenyl” | 361.85 | 362.1

1A-44 H 3-chioro-2-fluorophenyl 361.85 | 3624

1A-45 H 2,3-dimethyiphenyl 337.46 338.2

1A-46 H 2,6-dimethylphenyl 337.46 | 338.2

1A-47 H 3,5-dimethyiphenyl 337.46 338.2




Example R R M5 M5 No. Cale Found (Mtl) 1 A-20 H 2-(2- quororrethyI) phenyl
375. 42 374 (ﬁ &/‘Ifmil(l)l H 3-(2-fluoronethyl)-phenyl 375.42 376.2 1422

3- phenoxy- pheny 1.51 402.3 1A-23 H 3-benzyl oxy- phenﬁC LEB3006/00 ﬁ‘fé 2

1424 H 3-(p-fluorophenoxy}phenyl 419.50 420.2 1A25 H
3-(trifluoromethyl-thio)- 409.47 410. ¥3%-phenyl | | A-26 H bi phenyl -2-yl
385.51 386.2 1A-27 H 4'-(trifluoronethyl)biphenyl- 453.51 454.2 2-yl

1A-28 H 3-(6-brono-2-chloro- 515.84 515.1 pyrimdi n4-amnm no) phenyl 1A-29 H
4- (N- et hyl (et hanesul fon- 416. 54 417. 2 am do)) - phenyl 1A— 30 H
2-(2,2,2-trifl upEsampie gmiRfd) | 420. 43 4@8'1. 2 phenyl W8-3
pyrazol -1-yl -ph,nyh 37§. 47 3;6. 2 1A-32 H [1, 2, 4]t i{_o ﬁo%g )henyl 376. 46
377.2 1A-33 H 8- benzaHn do 3b2.44 353.2 1A-34 H|3 (% met nzam do)
366.46 367.2 1A-35 N 2, 4-di {1 uorophenyl 345.39 346.2 136 H
2, 3-di f |l uor opheNYhaA38 .dde :> Z T453515;,¢ 5- GITI LomﬁTWW 39 346.0
1A-38 H 3, 5-dl fluorophgnyl 34 346. H|2, 6-di | uor ophenyl 345. 39
346.2 1A-40 H %idicklorop"len “97’9“%‘6' 1A-41 H| 2, 6-dl ¢hl or ophenyl
378.30 378.1 1442Ad492,|3-Hi chl or ophepgibi®’73: 30 3 8445.411A- 4%.H

2-chl oro-6-fl uorophenyl} 361. 85 %%ﬁ' chI or o1 2-fl uogophenyl

361.85 362.4 1A-45 H 2, 3-dlpeth %enﬁ%@é‘&% 38.2 1446 H

2, 6- di met hyl phenyA$87.]46H338. 2 3,5-dimethoxyphenyl 369.46 | 370.2
. 1A-51 H 2,3-dimethoxyphenyl 369.46 | 370.2

 Er—

ﬁ A-52 H 3-fluoro-5-methyliphenyl 341.43 | 3422

1A-53 H 2-fluoro-3-methyiphenyl 34143 | 3420

1A-54 H S-fluoro-2-methylphenyl | 341.43 | 342.2

1A-55 H 3-fluoro-2-methyipheny! 341.43 342.2

1A-56 H 5-chloro-2-methyiphenyl 357.88 358.2

1A-57 H 5-fluoro-2-trifluoromethyl- | 395.40 396.2
phenyl

1A-58 H 2-fluoro-6-trifluoromethyl- | 395.40 396.2
phenyl

1A-59 H 2-fluoro-3-trifluoromethyl- | 395.40 396.2
phenyl

1A-60 H 3-fluoro-2-trifluoromethyl- | 395.40 386.2
phenyl

1A-61 H 2-chloro-5-trifluoromethyl- | 411.85 | 4121
phenyl

1A-62 H 2-chloro-5-methoxy-phenyl | 373.88 3741

1A-63 H 2-methoxy-5-acetyl-pheny! | 381.47 382.2
1A-64 H 4’-chioro-4-methoxy- 449.96 450.2
biphenyl
1A-65 H 2,3,5-trifluorophenyl 363.38 364.1
1A-66 H 2-chioro-3,6-difiuorophenyl | 379.84 | 380.1
1A-67 H 2-gthyl-3,5-difluorophenyl | 373.44 374.1
1A-68 H 2-methyl-3,5-difluorophenyl | 359.42 360.2
1A-69 H 6-fluoro-4H- 385.44 | 386.2

benzo[1,3]dioxin-8-yi
1A-70 H 6,7-dichloro-4H-benzof1,3]- | 436.34 | 436.1
dioxin-8-yl




1447 H 3, 5-di net hyi phenyl
-39 Exanple Rv& R M5 M5 No. Cal ¢ Found
t r WP 3M6aAIt Ay | phenyl
1 A-50 H 3, 5-di net hoxyphenyl

446. 1
trifluoronethyl
2, 3-di met hoxyph
342. 2
5-fl uoro-2-neth

phenyl
enyl

yl phenyl

369. 46 370.2
| A-63 H 2-f1l uoro-3-net hyl phenyl’

337. 46 338.2 WD 2006/ 103511
(Mr1) 1A- 46

r 1 A-49 H 2, 5-bi e-

1A-5

TR TR T M SRR A S N e e e

445,

o

PCT/ | B2006/ 000655
H 3, 5-hi s-
41 pé4fBoos/o00635
369.46 370.2
H 3-fl uor 05- net hyl phenyl
41.43 342.0 1 A-54 H

445. 41

1A-51 H
341. 43

341.43 342.2 1A-55 H 3-fl uoro-2-net hyl phenyl

341.43 342.2 1A-56 H 5-chl oro-2-net hyl phenyl 357.88 358. 2 1A—57 H
5-fluoro-2-irif 395?40—39§?2——$#KHH4— oro-6-tri
| uor omret hyl - 395-5" é %i phenyl 1 A'59 H 2-F1 for¥®3-1 rﬂﬂ%ro t hyl -
395.40 396.2 phlenyo. 1A-60 H 3-fluoro-2-trffluoromsakyl ; BABI40 396. 2
phenyl 1A61 H 2-chloro{5-trifluoronmethyl- 411.85(412.1 1A-62 H
2- chl or 05- met hoxy- phen 373.88 374 .1 1A 63 H 2+{nmethox [yl - phenyl
381.47 382.2 A-B&7H 4' CHil por o- 421¢bmvk149 98 HTG82 yl  11-65 H
2,3,5-trifluor nﬁgy! . 364" 2= Of59: pr ophenyl
379.84 380.1 1 P-ethyl -3 5. dif L uar ophenyl 1373 44 1A-68 H
2t net hyl - 3, 5- dif | lm?%pr{@)fiﬂs 359. 48-chingophenyl 357.88
1A-74 CH, 3-chiorophenyl 357.88
1A-75 CH, 2-fluorophenyl 341.43
1A-76 CH,3 3-fluorophenyl 341.43
1A-77 CH, 2-methylphenyl 337.46
1A-78 CH, 3-methylphenyl 337.46
1A-79 H pyridin-3-yi 310.40
1A-80 H pyridin-6-yi 310.40
1A-81 H 3,5-dimethyl-isoxazol-4-yl | 328.41
1A-82 H 6-chloro-pyridin-3-yl 344.84
1A-83 H 3-methyl-pyridin-2-yl 324.43 325.2
1A-84 H 3-(N-morpholin-4-yl- 437.54 438.2
benzamido)
Table 1B
| AN
y
Y N/\'
0 K,N\
S
R% R :
Example | R™ R' MS MS
No. Calc Found
(M+1)
1B-1 CH, 3-chlorophenyl 357.88 | 3584
18-2 CHj 2-chlorophenyl 357.88 | 3584
5 Table 1C



1A-69 H 6-fluoro-4H 385.44 386.2 benzo[1, 3]dloxin-8-yl 1A-70 H

6, 7-dl chl gf%@i_@gﬂzo[ 1,3]- 436.34 436.1 dioxin-8-yl WO 2006/ 103511

PCT/ 1B2006/ 0 -40 Exanple R R M5 M5 No. Cab Found PQHAB206/080655 CH3
2-chl orophenyl 357.88 358.0 1A 72 (S)CH3 2-chl orophenyl 357.88 35&0 1A-73
(R)CH3 2-chl orophenyl 357.88 358.0 1M144 CH3 3-chl orophenyl 357.88 358.0
1A-75 CH3 2-fiuorophenyl 341.43 342.1 1A-76 CH3 3-fluorophenyl 341.43
342.1 1 A-77 CH3 2-nmet hyl phenyl 337.46 338.1 1A-78 CH3 3-net hyl phenyl
337.46 338.1 1A-79 H pyridin-3-yl 310.40 311.2 1A-80 H pyridin-6-yl
310.40 311.2 1A-81 H 3,5-dimethyl-iLaqQxezol -4-yl 328.41 329.2 1A-82 H
6-chl oro-pyrldln-3-yi 344.84 34 A-83 H 3-nethyl. pyrldln-2-yl 324.43

325.2 1A-84 H 3-(N-norpholin-4 A, 54 _438.2 benzanido) Table 1 B NN

O H Ro3~ R Exanple R R M5 M8 Ng CaNc Fdlind §(M+1) 113-1 CH3

3-chl orophenyl 357.88 358.4 1?.2\043 2-0@ phenyl 357.88 358.4 5 Table
6 ~

1C WO 2006/ 103511 PCTI | B2006/ 000655, H
ge” 1

Example [ R R’ MsS MS
No. Calc Found
(M+1)

1C-1 H 2-chloro-phenyl 343.86 344.1
1C-2 H 3-chloro-phenyl’ 343.86 344.1
1C-3 H 4-chioro-phenyl 343.86 3441
1C-4 H 2-fluora-phenyl 419.50 420.2
1C-5 H 2-bromo-phenyl . 388.31 389.9
1C-6 H 2-cyano-phenyl 334.42 335.2
1C-7 H 3-cyano-phenyl 334.42 335.1
1C-8 H 4-cyano-phenyl _ 334.42 335.1
1C-9 H 2-methoxy-phenyl 339.44 340.4

Example 2 illustrates the preparation of compounds of Formula (I) where mis 1, nis 1 and R

2A-1
10 Intermediate 1-2a (47.1 mg, 0.169 mmol), (R)-3-methyl-piperazine-1-carboxylic acid
tert-butyl ester (43.9 mg, 0.220 mmol), Pdz(dba); (3.1 mg, 3.38X10°° mmol), BINAP (4.2 mg,
6.76X10° mmol) and sodium t-butoxide (21.1 mg, 0.220 mmol) were added to a predried
reaction vial under N, atmosphere. The reagents were then dissolved in 2 mL anhydrous



-41- NINNH RORAL Exanple RR M5 M5 No. Calc Found (M+l) 1C-1 H
2-chl or o- Rﬂ@ﬁ 46@43. 86 344.1 1C- 2 H 3-chloro-phenyl 343.86 344.1 1C-3 H
4-chl or o- p g/( ¥ilge 344.1 1C- 4 H 2-fluoro- phenyl 419 PSI/B2@6D00655C- 5 H
2- brono- phenyl 388.31 389.9 1 C-6 H 2-cyano-phenyl 334.42 335.2 1 C7 H
3-cyano- phenyl 334.42 335.1 1 C 8 H 4-42yano-phenyl 334.42 335.1 1C-9 H
2- met hoxy- phenyl 339.44 340.4 Exanple 2 illustrates the preparation of
conpounds of Fornmula (1) where mis 1, nls 1 and R2 is nethyl. 5 Exanple
2 Preparatlon of (7S)-7-f(3-fl

uorobe?z¥L _)dn.rewg?d&iowbﬂ%rrl 'afrﬁripjﬁwbm%grﬁ@raacﬂ% H'ﬂa&url t@wzsgw@ud?e%&ah% .
ci coent af bi nvri df.ne( 2A-1) . - nt er late |-2a :
ng, 0.169 Wﬁ%&eﬂ (I%rééfﬁwﬁlw%ep\‘v%sgpgﬂ ' ethgf‘% ;T'I?OWFP‘CW%?S‘F%P remove MFYT ester
(43.9 ny, 6ndibe reidie)was Puiedtoy)pBepaBative TG (Sutdg Xith'33%NEIOAR/HeRidpR £fibr® ny,

6. 76X10" 3 | SQéld ' aqgte] ; ed to a
predried ?ggc%r?t%éhv ] gfé) mfrm@ggngs\é)ﬁgrz@ ﬂ%ﬁﬁ‘%@’é@é’%’ S’ﬁ'hﬁggq

di ssol ved Fyslopenalblpyiding: ous WO 2006/ 103511 PCT/ B2006/ 000655 - 42 tol uene
and al | owed to stifivoroaéetic kit (P50 QYPWEY sHdbd to HSDILHBREH th@BOBLprtbbtEd dfpoaid oved

ol vent  walom Haver @ e G QsYRENh ZTHGot FeChatf HEdedicr Pl pevsloed o'
pr epar at i v etir'Bt bofnetbmperaigrevoveimigh 5 Het saenthieasarampveddn shduoratid tHdOesigueowvast ed
(79) - 7- L (3prlre b9 prdpadaited Y (Girtrg it To-LRESN/RLES! el rdmibig Bre/addlrdly dr 0- SH
10 band from the plate, it was stirred in a solution of 10%MeOH, 1%NH,OH/CH,Cl, to neutralize
any product in TFA sait state. The title compound (2A-1) was isolated to give 22.8 mg (37.7%
for 3-step synthesis).
MS calculated = 341.43, MS+1 observed =342.0
1H NMR (400M Hz, CD;OD): d 7.47 (d, 1H), 7.32 (m, 1H), 7.16 (m, 2H), 6.95 (dit,
15  1H), 6.69 (d, 1H), 4.78 (m, 2H), 3.96 (M, 1H), 3.20-3.04 (m, 5H), 2.94-2.88 (M, 3H), 2.70-2.72
(m, 1H), 2.34-2.38 (m, 1H), 2.12-2.07 (m, 1H), 1.17 {d, 3H).

The compounds listed in Tables 2A and 2B below were prepared using procedures
analogous to those described above for the synthesis of Compound 2A-1 using the
appropriate starting materials which are available commercially, prepared using preparations

20  well-known to those skilled in the art, or prepared in a manner anaiogous to routes described
above for other intermediates. For those compounds that were prepared from a racemic
intermediate, the racemic compound or enantio-enriched compound was separated on
column Chiralpak AD (dimension 4.6mm x 25 ¢m). Mcbile phase contained heptane and
EtOH with TFA as modifier. The flow rate was set at 1mL/min.

25 Table 2A

R
Example | R® | R' MS MS

No. Calc | Found

(M+1)

2A-1 H 3-fluorophenyl 341.43 | 342.0

2A-2 H 2-chlorophenyl 357.88 | 358.0

2A-3 H 2-cyanophenyl 348.45 | 349.0




5 cycl openta[ b] pyridine. Trifluoroacetic acid (150 L) was added to a

sol ution of the BOC- protected conpound from above (36.8ng, 0.0833mm1l) in
2 L of OM2CP®/HWBAI1t he reaction m xture was all owed to pernB200k/06086M
tenperature overni ght. The solvent was renoved in vacuo and the residue was
purified by preparative TLC (eluting whth 10%eO0H CH2C12). After renoving
the desired 10 band fromthe plate, it was stirred in a solution of
10%e0H, 19%HAOH CH2Cl 2t o neutralize any product in TFA salt state. The
title conpound (2A-1) was |soI ated to glve 22.8 rrg (37 7% for 3-step

synt hesi s). M5 realcta rt—observed = . |\||\'R (400M Hz,
aD30D): d 7.47 |(FAPE | B2 B2 (m 1H), 77,16 (m 2H), ﬁgs r(_ 15 1 H),
6.69 (d, 1 H), |4. M.(nm 2H), 3.96 (M 1 H), 3.20-3 n 2.94-2. 88
(M 3H), 2.70-4.72 (m IH. 2.34-2.38 (m IH, 2.|12- 2-07(Mm) 1H, 1.17 (d,
3H). The conpoynds listed Tahl es WWred usi ng
procedures andl oddds {Hthose de¥eyansphemhove for| $48d5sy di s of

Conmpound 2A-1 UST pAst NE Happroz)wﬁbemﬁm:phwnaferamus V\/esz:ol are avail abl e
[ ' g=hqgse skilled. in

comercially, p-z-eig%ed W
the art, or prgpa 8 in manner’ dagephenyl;  out sc?ﬂ)’ec above for
ot her internedijat2a7 FOrHt hose mu':hbthpl'ahﬂt wer § :mmp regl.9riloma racenmc

i nt er medi at e, t‘Fh'e_K%M B mlpi_xﬁmfdis_ﬂﬁbgbhéﬁyu L.axjg OBFE d was

separated on qgolum Chiral jbbi | e phase
cont ai ned hept gne248d F_ltICH wi $-fluare2-methiiphienyler . | T398.45] o#P6At e was set at

1 m/mn. 25 Tgblza-¢g~ gsa& ijﬁ R3¢ M5 No. Cale
Found (M+l) 2A-1_H 3-fluorophen 341 43 342 Q A-2 H 2- chl gr ophenyl

357.88 358.0 dA-2&11 2{ N ah & iMereya-trilueromsthykphenvlh 4948, [1 410:0 |
PCT/ | B2006/ 00065%A- X 5ueroR2-fbdrovethyNpheriyi || 400@2Nd 410,/ 1) 2A-4 H

3-cyanophenyl 348.45-348.0 2-chloro-5-trifiucromethyl-phenyl | 425.88 | 426.0 |_
2A-14 H 2-fluorophenyl 34143 | 342
2A-15 H 3-chiorophenyl 357.88 | 358
2A-16 H 2-fluoro-5-chlorophenyl 375.87 | 376.2
2A-17 H 2-fluoro-5-cyanophenyl 366.43 | 367
2A-18 H

2-methyl-5-cyanophenyl! 362.47 | 363

Example 3 illustrates the preparation of compounds of Formula (l) where mis 1, nis
0 and R? is hydrogen.

7-yllo nzonitrile (3A-1):

3A-1
Intermediate (R) -I-1d (20.0 mg, 0.0626 mmol) and 3-fluoro-5-hydroxy-benzonitrile
10 {17.1mg, 0.125) was dissolved in 1 mL anhydrous THF in a predried reaction vial under N,
atmosphere. Polymer bound triphenylphosphine (57.1mg, 2.19mmol/g loaded, 0.125mmol)
was then added and the mixture allowed 1o stir at room temperature for 30 minutes. The



2A-5 H 2-trifluoronet hyl - phenyl 391.43 392.0 2A-6 H 2,5-dM uorophenyl
359.42 36Q. 1. 2A-7 H 2, 5-dichl orophenyl 392.33 $91.9 2A-8 H

2-chl or o- 3P PMSHBIMENyI 375.87 376.2 2A-9 H 5-fl uor o- 2- RETHBLIOREEOEES 355. 45
356.3 2A-10 H 5-ehl oro-2-nethyl phenyl 371.91 372.0 2A-11 H
2-fluoro-5-trlfluoronethyl-phenyl 409.42 410.0 2A-12 H
5-fluoro-2-trifluoronethyl-phenyl 409.42 410.0 2A-13 H

2-chl oro-5-trifluoronethyl -phenyl 425.88 426.0 2A-14 H 2-fl uorophenyl
341.43 342 2A-15 H 3-chl orophenyl 357.88 358 2A-16 H

:2),61‘7 | ug rA Ogsfeabﬁhqm?a?ﬂbd %7@9@7051\?5(48% ?:%/gﬂuhﬁe He28 Iu. U128 rﬁn&lyﬁlafa&%ﬂno@%h%
pr epar a'El oF?aBtP o ' §ﬁ$;?nlggfeﬁm '§’°?1It?m9ﬂ%tl"é" ¥Ring ngffﬁ "Pﬂ"l‘ Wa%ﬁ{?r 7
hydr ogen. Exsiirgl with3THF,Phe (salveriti remowak in vacuo, and then the residue was purified by

310 o Sakbiehib GufloPGie T o BRI o pUCkSSsRa o s
(20.0 ny, Wﬁb&elpmn-ﬂ “Yafd-diydro-dbraycispeniathlmuidintediosibenzenitdle. 10 (17. 1ny,
ander 12 o e e B e 2

| oaded, O. E’Q‘&ﬁ‘%‘f}mp‘\?&ﬁgf’?’ﬂéPP"&(ﬂfererﬂn‘%ﬂﬂ@ N Q#é“'a?flci(mgh apg‘t%@tmq(tu room
t enper at ur gad @Fred et fﬁblﬁ llérﬁp‘eéatﬂ'rb Qvémg§8 8%1@3&&1 séieeht Wi fiafoved Aoabuo an@4I )
reaction : n.to 8. P was
added, an\él\@e 8%“2‘% Wsﬁf‘%t a}'sep%é?aq I B\ﬁoﬁﬂatf"(? J}‘QE@W%MP mféqg?](ﬁ'? %

over ni tht . NHK¥/CHOLhtosdedd f i | tered of f washing with THF, the sol vent

removed in vacupy 4adék the ¥R chil Jn@%Aqt{Qam%r%éJéyﬁﬂeQM preparative
(eluting with TL %EtOAc/ ? ford the BOC-protected 3-fluoro-5-
5 alculated = 338. 39 + observe -—339.. _

{[(7S) - 2- pi per ath NM&@OGMHZ,-cctbaomirdovsamaprmt(a,[n-]),p&m' (4, 11); 7.28(d, aKy,} benzon

Lrile. T0gk) HRrARqe f, 96), o6 4 RoPbss fn3BIEB m 5, 26UIFH 46, 2o ut i on
15 1H), 2.56 (m, 1H), 2.22 (m, 1H).
The compounds listed in Tables 3A, 3B and 3C below were prepared using
procedures analogous to those described above for the synthesis of Compound 3A-1 using
the appropriate starting materials which are available commercially, prepared using
preparations well-known to those skilled in the art, or prepared in a manner analogous to
20 routes described above for other intermediates. For those compounds that were prepared
from a racemic intermediate, the racemic compound or enantio-enriched compound was
separated on column Chiralpak AD (dimension 4.6mm x 25 c¢m). Mobile phase contained
heptane and EtOH with TFA as modifier. The flow rate was set at 1mL/min.

Table 3A

\R1
25
Example m R MS MS

No. Calc Found

: (M+1)
3A-1 1 3-fluoro-5-benzonitrile 338.39 | 339.2
3A-2 1 2-chloropheny! 3290.83 | 330.1
3A-3 1 3-chlorophenyl 329.83 | 330.1
3A-4 1 4-chloropheny! 329.83 | 330.1




protected conpound from above (14.0 ng, 0.0319 nmmol) in 0.5 nL of CH2C 2
and the iy s stirred at roomtenperature overni The reaction
sol vent ﬁaéa%ﬁ{’ﬁgﬁ in vacuo and the resulting resi duega;g(gB 8?/?‘\”?%(1 by
preparative TLC (eluting with 10% MeOH, 1% 10 NHAOH CH2Cl 2) to yield
11.4ng of the title conmpound 3A-1 (5348% for 2-step synthesis). M

cal cul ated = 338.39, MsS+1 observed =339.2 1 H NWVR (400M Hz, CD30D): d 7.59
(s, 1 H, 7.51 (d, 1 H, 7.31 (d, 1 H, 7.28 (d, 1 H, 6.87 (m 1 H, 6.77
(d, 1 H, 5.65(m 1 H, 3.48 (m 4H, 2.99 (m 1 H, 2.93 (m 4H), 2.80

(m 15 1 H), [2. 6empbme Hp, 4.22 (m IRH). The conpd¥8inds MSsted in Tables
3A, 3B and 3C |pel were prepdred using procedurescg[&al oggﬁn% tto those
descri bed above for the| synthdsis of Conpound 3A-1 using appropriate
starting materjials which are gvail abl e comrerci al ljy, pr epéMéH usi ng
preparations WN[ TO1TNgSe SKakL&edphényl NE€ arfl 31387 [praagared in a -
manner anal ogo W o nt_lh.m } Mir. di ates. For
t hose compounds t#&f were Ere ared STWIOPBEWL o i 4 1AL Lt d, the
racem c conpound sn-7enant | 0 enr i ched-ﬂumpmnﬁf vvas egarfatdddlion col um
Chl ral pak AD (dimppgtonr4—6rmp—25—F tgepet heptane and
EL o w oh TPA e T t1Er TTnd 11 o PapybaEIc o 1 3teaTl SHEeT] nePtane au
25 R Exanple m R £V STV No1 Cal ¢ Foﬂﬂ!ﬂ'lvll(mvj) 3A— 32334| u@ﬂb25- benzonitrile
338. 39 339.2 BA¥AL Zchtproghen S e !I rophenyl
329 83 330. 1 AT 4 Lhidro henv'(”'ggi’ Dphen Al L
PCTI | B2006| 000653A1145 [Exahpl ¢ m R avmeihgphepy! Cale 30944 g 30%1 3A-5 1
2-f1 uorophenyl 3Ba7 T4 1 X6 3-(IBobropyhpnengiy | | 337. 33§21

3A-13 1 4-methyiphenyl 309.41 | 3101

3A-14 1 2-trifluoromethyl-phenyl | 363.38 | 364.1

3A-15 1 3-trifluoromethyl-phenyl 363.38 | 364.1

3A-16 1 2-cyanophenyl 320.39 | 321.1

3A-17 1 3-cyanophenyl 320.39 | 321.1

3A-18 1 - 4-phenoxyphenyl 387.48 | 388.2

3A-19 1 3-phenoxypheny! 387.48 | 388.2

3A-20 1 2-methoxyphenyl 325.41 326.2

3A-21 1 3-methoxyphenyl 325.41 326.2

3A-22 1 4-(n-propyloxy)phenyl _ 353.46 | 354.2

3A-23 1 2-(trifluoromethoxy)pheny! | 379.38 | 380.2

3A-24 1 3«(trifluoromethoxy)phenyl | 379.38 | 380.2

3A-25 1 2-benzamido 338.41 | 339.2

3A-26 1 3-benzamido 33841 | 339.2

3A-27 1 4-benzamido 338.41 | 339.2

3A-28 1 [1,3,4]oxadiazol-2-yl 363.42 | 364.1

3A-29 1 naphthalen-1-yl 345.44 | 346.1

3A-30 1 7-methyl-naphthalen-1-yl | 369.47 | 360.2

3A-31 1 2,6-difluorophenyl 331.36 | 332.1

3A-32 1 2,3-difluorophenyl 331.36 | 332.1

3A-33 1 2,5-difluorophenyi 331.36 | 3321

| 3A-34 1 3,5-difluorophenyl 331.36 | 332.1

3A-35 1 2,6-dichlorophenyl 364.27 | 364.1

3A-36 1 2,3-dichlorophenyl 364.27 | 364.1

3A-37 1 2,4-dichlorophenyl 364.27 | 364.1




3A-7 1 4-fluorophenyl 313.37 314.1 3X8 1 2-nethyl phenyl 309.41 310.1 3X9
1 2-ethyl phenyl 323.44 324.2 3A-110 1 2-(o-propyl)phenyl 337.46 338.2
3A-11 1 3%9%4lﬁ1§ébyl 309.41 310.1 3X12 1 3-(tso- propyPEPABIOPs/0BBT 46
338.2 3A-13 1 4-nethyl phenyl 309.41 310.1 3X14 1 2-trlfl uoronethyl - phenyl
383.38 364.1 3A-15 1 3-trlfluoronel hylyggphenyl 363.38 364.1 3416 1

2- cyanophenyl 320.39 321.1 3A-17 1 3-cyanophenyl 320.39 321.1 3A-18 1

4- phenoxyphenyl 387.48 388.2 3X19 1 3-phenoxyphenyl 387.48 388.2 3A-20 1
2- met hoxyphenyl 325.41 326.2 3X21 1 3-nethoxyphenyl 325.41 326.2 3A-22 1

37538 300, 5. TP (L1171 ul onet hoxy)phenyl 379, 6340, 20 425 1
2-benzani do 338.41M839. 2| 3426 |1 3-benzani do 338.41 ¥8% 7 Faund7 1
4 benam do 534, 1 399 2] S 2 LLL 5. oxad azol 12yl Joed Jed 1 on 29
éGBéght gil 22 i 2I, émgfq‘ TJOF’SEhér T?&d‘g'@%"?i‘eﬁ‘" 32\ Iﬁ‘%’z%ﬁfl uorbphenyl
331.36 332.1 EAI- 3?:@ f2,’p5:‘gilf|4 o[‘?;sEaeurl‘iyl:Ioﬁl:@hletliﬂ 33.2 354232::)46&.1 ]
T2, 3 dl ohl or opneRi%ad] 27 30 1 OEeHoRYa, e BRIT I G 2 7 50 T
WO 2006/ 103511 |PCBAMMO06 001!)654 4-pnx2fiperopherl VB 392,27 \lo 3843 ¢ Found

3A-42 1 4-chioro-2-fluorophenyl 347.82 | 348.0

3A-43 1 2-chloro-5-fluoropheny! 347.82 | 348.0

3A-44 1 2,6-dimethyiphenyl 323.44 | 3241

3A-45 1 2,3-dimethylphenyl 323.44 | 3241

3A-46 1 3,4-dimethylphenyi 323.44 | 324.1

3A-47 1 3,5-dimethyiphenyl 323.44 | 32441

3A-48 1 2,5-dimethyiphenyl 323.44 | 32441

3A-49 1 §-chloro-2-methyiphenyl | 343.86 | 344.1

3A-50 1 2-chloro-5-methylphenyl | 343.86 | 344.1

3A-51 1 2-fluoro-5-methyiphenyl | 327.40 | 328.1

3A-52 1 5-fluoro-2-methylphenyl | 327.40 | 328.1

3A-53 1 2-fluoro-3-(trifluoromethyi)- | 381.37 | 382.1

phenyl ‘

3A-54 1 3-chloro-2-cyanophenyl 354.84 | 355.0

3A-55 1 2-chloro-3-cyanophenyl 354.84 | 355.0

3A-56 1 4-chioro-2-cyanophenyl | 354.84 | 355.0

3A-57 1 4-bromo-2-cyanophenyl 399.29 | 399.3

3A-58 1 4-fluoro-3-cyanophenyl | 338.38 | 339.3

3A-59 1 3-chioro-5-cyanophenyl 354.84 | 355.0

3A-60 1 3-cyano-5-methylphenyl | 334.42 | 335.3

3A-61 1 2-fluoro-6-methylphenyl | 343.40 | 344.1

3A-62 1 2+(4-chlorobenzamido) 372.85 | 373.1

3A-63 1 2,3,6-trifluorophenyl 349.35 | 350.1

3A-64 1 2,3,6-trimethylphenyi 337.46 | 338.2

3A-65 1 pyridin-2-yl 296.37 | 297.1

3A-66 1 pyridin-3-yl 296.37 | 297.1

3A-67 1 6-methylpyridin-2-yi 31040 | 311.2

3A-68 1 6-cyanopyridin-2-yl 321.38 | 3220

3A-69 1 5-chloropyridin-2-yl 330.82 | 331.1




(Mr1l) 3A-38 1 2,5-dichlorophenyl 364.27 364.1 3A-39 1 3, 4-dichl orophenyl
364.27 364.1 3A-40 1 3,5-dichlorophenyl 364.27 364.1 3441 1

4- br omo- X PEAGEHenyl 392.27 394.1 3442 1 4-chl or o- 2-RCTBR28MHOAGAS 347. 82
348.0 3A-43 1 2-chlorob5-fiuorophenyl 347.82 348.0 3444 1

2, 6-dl net hyl phenyl 323.44 324.1 344541 2, 3-dl net hyl phenyl 323.44 324.1
3446 1 3, 4-dl net hyl phenyl 323.44 324.1 3A-47 1 3,5 dl net hyl phenyl 323.44
324.1 3A-48 1 2,5-dl met hyl phenyl 323.44 324.1 3449 1

5-chl oro- 2- net hyl phenyl 343.86 344.1 3A-50 1 2-chl oro-5-net hyl phenyl
343.86 344.1 [BAsamplk 2r 1 Tmor d- b- net hyl ghenyl 327[4M$2q. IMS3A{52 1

5-fl uoro- 2- netlhyl phenyl | 327.4(0 328.1 3A-53 1 2-f|ug%%-?-%ggbfluoronethyi}
381. 37 382.1 |phenyt 3454 1 3-ichl oro-2-cyanophenyl .54 .0 3455 1
2-chl or o- 3- cyanophenyl 354.84 |355.0 3A-56 1 4-chloro-2-|cyMhbphenyl 354. 84
355.0 3A57 1 &A=+ =2 C Y O e chR P hvaidins ey F4H§2 1

4-fl uoro-3-cy HQEA§§5| 8. 38 BSnghﬁﬁﬁggawggﬁrhir nﬁig;aggk%pny| 354. 84
355.0 3460 1 |3- Bfafo- 5| mef hy||phehigno-578-tetrabydros | 384987 885.0
2-fl uor o- 6- metjhyl phenyl | 343. 40 3441&ugﬁﬁﬁﬁaﬂh 2- (4- chl orjobenzam do) 372.85

373.1 3A-63 122 B6-trifluordp 49 35350 1l 24 g
>3 6-trinethyl pPRRA 367, 36 dag. BoGkRtERYaR. - oI 34947 380231 207 1
3A-66 1 pyridiin-3-yi 295_. 37 297.1 naphibdled-164 et hyl pyri di n-2-yl| 310. 40

21294 o} [aXa¥al Fal

311.2 3468 1 o pyrt+ettt L'yl oz rapmv) 34
5- chl or opyr i din- 245 33p. 83 341, 1 womBHE 03511 TR0 00655

3A-74 1 indan-5-y! 335.45 | 336.2
3A-75 1 5-methoxy-indan-4-yl 365.47 | 365.9
| 3A-76 1 6-fluoro-indan-4-yl 353.44 | 354.2
3A-77 1 2,2-dimethyl-2,3- 365.47 | 366.1
dihydrobenzofuran-7-yl
3A78 1 1,3-dihydro-indol-2-on-7-yl | 350.42 | 351.1
3A-79 1 N-ethyl~(1,3-dihydro-indol- | 378.47 | 380.2
2-on-4-yl)
3A-80 1 1,2-benzoisoxazol-3(2H)- | 352.39 | 353.1
on-7-yl
3A-81 1 1,3-dthydro-2H- 351.41 | 3521
benzimidazoi-2-on-4-yl
r 3A-82 1 1,3-benzoxathiol-2-on-4-yl | 369.44 | 369.9
\ 3A-83 1 isoquinolin-4-y! 346.43 | 347.0
3A-84 1 quinolin-8-yl 346.43 | 347.2
3A-85 1 isoquinolin-5-yl 34643 | 3470
3A-86 1 quinolin-5-yl 346.43 | 347.0
3A-87 1 2-bromo-quinolin-8-yi 425.33 | 424.9
3A-88 1 2-methyl-quinolin-8-yl 360.46 | 361.0
3A-89 1 5,7-dichloro-2-methyl- 429.356 | 429.1
quinolin-8-yl -
3A-90 1 7-(n-propyl)-quinolin-8-yl | 388.51 | 389.2
3A-91 1 2-cyano-quinolin-8-yl 371.44 | 372.2
3A-92 1 2-methoxy-quinolin-8-yl | 376.46 | 377.0
3A-93 1 2~(n-butylamino)-quinolin- | 417.55 | 418.2
8-yl




.47 Exarrple mR M5 M5 No. Calc Found

330. 82 331,

3A-73 1 | ndan-

5- met hoxy- | ndan- 4-yl

3A-71 1 3-chloro-5,6,7,8-tetrahydro-
i soqui nolYVRzB”‘y#“-‘slA 72 1 5,6,7, 8-tetrahydro- 349.47 350.ECT/iBapistioadssn- 1- yi

4-yl

335.45 336.2 3A-74 1 Indan-5-yl
365.47 365.9 3A4g6 1 6-fl uoro-ndan-4-yl

(Mt1) 3A-70 1 5-chloropyridin-3-yl

384.91 385.0

335.

45 336.2 3A-75 1
353.44 354.2

3477 1 2,2-dl nmethyl-2,3- 365.47 366.1 dl hydrobenzof uran-7-yl 3A-78 1
1, 3-di hydro-indol -2-on-7-yl 350.42 351.1 3A-79 1
N-et hyl - (1, 3- d| hydro4ndo| 378.47 380.2 2-on-4-yl) 3A-80 1
1, 2-benzoi sox BT 38239 353. L gn-7-yI 3A-gys I [L, @it Nydr o- 2H-
351.41 352. 1 ten2| daz | -2-on-4-yl 3A-82 1 1, 3-henzoxdt hi ol - 2-on-4-vyi
369.44 369.9 [3A-88-1 isoquinglin-4-yl 346.43 347./0Ca8A 85}"'1" 44i nol i n- 8- i
346. 43 347.2 ?:",‘i‘ gg 11 [ sgggl ngl | n5-yl 346 43 347 0 3A—8QM-11)qu| 20| | n5-yl
g?ﬁéfﬁyf?;u?nﬁrlﬁﬁ@@l 60! 46| 3%1”'??""‘3@@"‘?"‘3"9 d |4§ﬂ415? L= i20% hyl - 429.35
429.1 quinoliln- 8nyl 3:&‘;5‘90‘% (o prop)Bqdl nol | n- 8- 388. 51. :’389. 2 3A-911
2 orano G o T S e ARy RS oo Y 57 i
3A-96 1 2-morpholin-4-quuino!in-8- 431.54 | 432.2
vi
3A-97 1 2-(3,5-dimethyl-pyrazol-1- | 440.55 | 441.2
yl)quinolin-8-yi
3A-98 1 4-chloro-quinolin-8-yl 380.88 | 381.1
3A-99 1 1,3-benzoxazol-4-yl 336.39 | 337.0
3A-100 1 2-methyl-1,3-benzoxazol-4- | 350.42 | 351.1
. yi
3A-101 1 2-methyi-1,3-benzothiazol- | 366.49 | 367.3
7-yl
3A-102 2 phenyl 309.41 310.2
3A-103 2 3-chlorophenyl 343.86 | 344.1
3A-104 2 3-fluorophenyi 327.40 | 328.0
3A-105 2 . 2-bromophenyl 388.31 | 388.1
3A-106 2 3-bromophenyl 388.31 | 388.1
3A-107 2 4~-methylphenyl 323.44 | 3242
3A-108 2 2-(n-propyl)phenyl! 351.49 | 352.2
3A-109 2 3-(n-propyl)phenyl 351.49 | 3522
3A-110 2 2-(iso-propyl)phenyl 351.49 | 352.2
3A-111 2 2-(tert-butyl)phenyl 365.52 | 366.2
' 3A-112 2 3-(tert-butyl)phenyl 365.52 | 366.2
3A-113 2 2-(sec-butyl)phenyl 365.52 | 366.2
3A-114 2 2-(1-methylbutyl)phenyl 379.54 | 3803
3A-115 2 2-cyclopentylphenyl 377.53 | 3782
3A-116 2 2-cyclohexylphenyl 391.56 | 3923
3A-117 2 3-ethylphenyl 337.46 | 338.2
3A-118 2 2-[(N,N-dimethylamino)- 366.51 | 367.2
_ methyllphenyl




8-yl WD 2006/ 103511 PCT/ | B2006/ 000655

Found (Mtl) 3A-94 1 2-(phenyl am no)-quinolin- 437.54 437.8 8-
2- pi per | AYR2006{031 noi | n- 8-yl 429.57 430.2 3A-96 1
2-nor pholin-4-ylqulnolin-8- 431.54 432.2 yl 3A-97

2- (3, 5-di net hyl - pyrazol -1
4- chl or o- qui nol i n- 8-yl

3A-103 2 3-chl
3A-105 2 2-bro
3A-107 2 4-net
352.2 3A-109
2- (1 so-propyl)|
366.2 3A-112
2-(seo-butyl)p
380.3 3A-115

2- cycl ohexyl phenyl 391. 1

1

- 440.55 44349 vyl )qul nolin-8-yl
380.88 381.1 3A-99 1 1, 3-benzoxazol -4-yl 336. 39

-48 Example mF11 M M5 No. Cale

| 3A-95 1

PCT/IB2006/000655

3A-98 1

337.0 3A-100 1 2-nethyl -1, 3-benzoxazol -4- 350A2 351.1 vyl 3A-101 1
2-nmet hyl - 1, 3-) enzot hi azol - 366.49 367.3 7-yl 3A-102 2 phenyl 309.41 310.2
r gpdrapiy | [34¢h 86] 3441 3104 2 3-1f umsophem8 327.40 328.0
nophenyl 388.31 388.1 3A-106 2 3-brfo en 8.31 388.1
hylpﬁgnyl 323. 44 324.2 3A-108 2 2-(n?%$£py¥%gﬁgnyl 351. 49
D' 3-(n-propyl ) phenyl 351.49 352.2 3A-110 [2 (M+1)
1 - P2 SA- I 2 2= (et 4§ g7 ) Mageny!| 365. 52
P 3-(tart-butyl)phenyl 365.5¥_366.2 | 3A-113 2
nenyl 365.52 366, 2 3A-114 2 1- nelt hyl bu1t yl ) phgnyl 379.54
P 2-cycl opentyl phenyl : .2 [3A-116| 2
6 392.3 3IAC ( —et hyl phenyl [337. 46 |338. 2
3A-120 2 381.47 | 382.2
H,C
O
3A-121 2 2-benzyiphenyl 399.53 | 400.2
3A-122 2 2-cyanophenyl 334.42 | 335.1
3A-123 2 3-cyanophenyl 334.42 | 335.1
3A-124 2 2-methoxyphenyl 339.44 | 340.2
3A-125 2 2-ethoxyphenyl! 353.46 | 354.2
3A-126 2 2-(Iso-propyloxy)phenyl | 367.49 | 368.2
3A-127 2 3-methoxyphenyl 339.44 | 340.2
3A-128 2 3-ethoxyphenyl 3853.46 | 354.2
3A-129 2 3-(n-butyloxy)pheny! 381.52 | 382.2
3A-130 2 4-(n-propyloxy)phenyl ' | 367.49 | 368.2
3A-131 2 3-(trifluoromethoxy)phenyl | 393.41 | 394.2
3A-132 2 3-phenoxyphenyl 401.51 | 402.2
3A-133 2 4-phenoxyphenyl 401.51 | 4022
3A-134 2 3-(N,N- 352.48 | 353.2
dimethylamino)phenyl
3A-135 2 3-acetyiphenyl 351.45 | 352.2
3A-136 2 2-acetylphenyl 351.45 | 352.2
3A-137 2 367.48 | 368.2
0
H,C—0
3A-138 2 367.48 | 368.2
: 0]
H,C—0




3A-118 2 2-[ (N, N-dl net hyl am no) - 366. 51 367.2 net hyl ] phenyl MD 2006/103511
PCTI 1 B2006/ 000655 -49 Exanple mR M5 M5 No. Cal c Found g 34119 2
381. 47 38MO20469035H 3A-120 2 381.47 382.2 HIC O 3A-1P€ QBzﬂﬂb@Myﬁ phenyl
399.53 400.2 3A-122 2 2-cyanophenyl 334.42 335.1 3A-123 2 3-cyanophenyl
334.42 335.1 3A-124 2 2-net hoxyphenyl -389.44 340.2 3A-125 2

2- et hoxyphenyl 353A6 354.2 34126 2 2-(1so-propyl oxy)phenyl 367.49 368.2
3A- 127 2 3-nmet hoxyphenyl 339.44 340.2 3A-128 2 3-ethoxyphenyl 353.46 354.2
34129 2 3-(o0-butyl oxy)phenyl 381.52 382.2 3A-130 2 4-(n-propyl oxy)phenyl
367.49 368.2 3AIEXampld- (|t rim 1 upr onet hoxyg'phenyl 398. 44S 394. S 3A- 132 2

3- phenoxyphenyl | 401,,51 4C2 2 3A-133 2 4- phenoxyphe1yb If:l ? N 02.2 34134
2 3-(N, N 352.48 354%2 dinet hyl ani no) phenyl 3A- 135| 2°%¢a¢etH8hényi 351. 45
352.2 34136 2 2-acetylphenyl 351.45 352.2° 34137 2|367.48 §66)2| 0 H3C O
3A-138 2 367. 48136k {39 O 2 E: 381.47 | 382.2
H,CCH;—
3A-140 2 366.46 | 367.2
Hac vd '
3A-141 2 367.45 | 368.2
3A-142 2 3-benzamido 352.44 | 3532
3A-143 2 2-benzamido 35244 | 353.2
3A-144 2 N-(n-propyl)-2-benzamido | 394.52 | 395.2
2

3A-145 406.53 | 407.2
0 t

3A-146 2 3-biphenyl 385.51 | 386.2
3A-147 2 2-biphenyl 385.51 | 386.2
3A-148 2 2-(1H-pyrrol-1-yl)phenyt | 374.48 | 375.2
3A-149 2 2-isoxazol-5-ylphenyl 376.46 | 377.2
3A-150 2 2-(1,2,3-thiadlazol-4- | 393.61 | 394.2
yl)phenyl
3A-151 2 2,6-dichlorophenyl 378.30 | 378.2
3A-152 2 3,5-dichiorophenyi 378.30 | 378.2
3A-153 2 2,8-difluorophenyl 345.39 | 346.2
3A-154 2 2,3-difluorophenyl 345.39 | 346.1
3A-155 2 2,4-difluorophenyl! 345.39 | 346.1
3A-156 2 2,5-difluorophenyl 345.39 | 346.1
3A-157 2 3,5-difluorophenyl 345.39 | 3462




H3C- O WD 2006/ 103511 PCT/ |1 B2006/ 000655 -50 Exanple mR M5 M5 No. Calc
Found (M+l) 3A-139 2 381.47 382.2 0/ \ H3CCHZ O 3A-140 2 366.46 367.2 N
HSC- _( 3AYVQ2006203587. 45 368.2 N HZN~ 11°0 3A-142 2 3- BETABINNGION08S2. 44
353.2 3A-143 2 2-benzam do 352.44 353.2 3A-144 2 N-(o-propyl)-2-benzam do
394.52 395.2 3A-145 2 406.53 407.2 QsBA-146 2 3-bi phenyl 385.51 386. 2
3A-147 2 2-bi phenyl 385.51 386.2 3A-148 2 2-(1 Mpyrrol-1-yl)phenyl 374.48
375.2 3A-149 2 2-laoxazol -5-yl phenyl 376.46 377.2 3A-150 2

2-(1, 2, 3-ihiadlazol -4- 393.51 394.2 yl)phenyl 3A-151 2 2, 6-di chl or ophenyl

378.30 378.2 3AELFAmie 3 O mphmwwmm\—mg—? ‘
2, 6-di fl uoroph nﬁ‘ ﬁg 39 346.2 3A-155- 34154 2 2|3-dl fljugrophenyl 345. 39
348.1 34155 2|2, 4N@i f| Jor ophemyl 345.39 346.1 3415689 2 Bt | uor ophenyl
345.39 346.1 4157 2 3,|5-dl fl yorophenyl 345.39 346.2 (M+1)
3A-158 2 2-chloro-6-fluorophenyl | 361.85 | 362.1
3A-159 2 3-chloro-2-fluorophenyl 361.85 | 362.1
3A-160 2 4-chloro-2-fluorophenyl | 361.85 | 362.1
T 3A161 2 Z-bromo-2-fiuorophenyl | 406.30 | 408.0
3A-162 2 2-bromo-5-fluorophenyl 406.30 | 406.1
3A-163 2 2,6-dimethyiphenyl 337.46 | 338.2
"~ 3A-164 2 2-(n-propyl)-6- 365.52 | 366.2
methyiphenyl
3A-165 2 ~ 2,3-dimethyiphenyl 337.46 | 338.2
3A-166 2 3,4-dimethyiphenyl| 33746 | 338.2
3A-167 2 2,5-dimethylphenyl 337.46 | 338.2
3A-168 2 3,5-dimethyiphenyl 337.46 | 3382
3A-169 2 5-(Iso-propyl)-2- 365.52 | 366.2
methyiphenyl
3A-170 2 2-(iso-propyl)-5- 365.52 | 366.2
methyiphenyl
3A-17T1 2 2-(fert-butyl)-5- 379.55 | 380.3
methylphenyl
3A-172 2 2-cyclohexyl-5- 405.58 | 406.3
: methylphenyl
3A-173 2 - 2,5-{di-iso-propyl)phenyl | 393.57 | 394.3
3A-174 2 3-ethyi-5-methyiphenyl | 351.49 | 352.2
3A-175 2 2,6-dimethoxyphenyl 369.46 | 370.2
3A-176 2 2,3-dimethoxyphenyl 369.46 | 370.2
3A-177 2 3,5-dimethoxypheny! 369.46 | 370.2
3A-178 2 2-chloro-6-methylphenyl | 357.88 | 358.2
3A-179 2 2-chloro-5-methylphenyl | 357.88 | 358.2
3A-180 2 5-chloro-2-methylphenyl | 357.88 | 358.2
3A-181 2 5-fluoro-2-methyiphenyl | 341.43 | 342.2
3A-182 2 2-fluoro-3-(trifluoromethyl)- | 395.40 | 396.1
phenyl
3A-183 2 2-chloro-3- 411.85 | 4121
(trifluoromethyl)-phenyl




WO 2006/ 103511 PCT/ | B2006/ 000655
(M+1l) 3A-158 2 2-chl oro-6-fl uorophenyl
3-chl or o- Y9 30%1%8Henyl 361.85 362.1 34160 2
361.85 362.1 3A-161 2 4-brono-2-fl uorophenyl
406. 30 406.1 342163 2
338.2 3A-164 2 2-(n-propyl)-6- 365.52 386.2
337.46 338.2 3A-166 2 3, 4-di net hyl phenyl
34167 2 2, 5dl net hyl phenyl

2- br onp-5-fl uor

2, 3-di met hyl phe

ophonyl

nyl

.51 Exanple
361. 85

2

34165
337

339.2 34169 2
2- (1 so-propyl) -
379. 55 380. 3 n¥
met hyi phenyl 34
3- et hyl - 5- net hy
370.2 3A-176 2
3, 6-dl net hoxyph

358.2 3A-179 ¢
5-chl oro- 2-net h
341.43 342.2

mR M5 M5 No. Calc Found
362.1 3A-169
4- chl or o- 2BET/IR20\ME655 |
406. 30 408.0 34162 2

2, 6-dl et hyi phenyl
net hyl phenyl

337. 46
2
.46 338. 2

337.46 338.2 34168 2 3, 5-di net hyi phenyl 337. 46

S2gxamplr opy @n2- [365.52 36AT2 net hyl[phasyT| 3MmsL70 2
5- 5.52| 366. 2 | net hyi phenyl 3A-171 2-(fert bbutyl)-5-
t hyl'pheny 3A- 172 2 2-cyci ohexyE5- 4(5‘%!'358 fé%"qg
173 2 2,5 (dl - do. propyl)phenyl 393./57 394. AM+B4174 2
W_ . ‘_Wﬂ rifiueromethvl)- 01 388.900%3e8@my||  369. 46

2, 3-di met hoxyphenyl 369. 46 370.ﬁﬂrEA-§?9 2
onyl 369.46 370.|2 ~3A- 1P#eOYI>_chi or 9- 6- net|hyl phenyl 357. 88

Z3ANBST Of 5- pET YT phenyglchidpe"6808 350.  411.85-|LaH24
yl phenyl 357. 88 |358. 3A- 5-flluor o- 3- net hyl{phenyl
3A-182 2 2} fluorg-3 %’?T?fé?'i‘ﬂﬁ‘f%'/l)- 395.140 396.1

3A-186 2 2-chloro-5-methoxyphenyl | 373.88 | 374.2

3A-187 2 2-fluoro-6-methoxyphenyl | 357.43 | 358.1

3A-188 2 5-methyl-2-methoxyphenyl | 353.46 | 354.2

3A-189 2 3-methoxy-5-methylphenyl | 353.46 | 354.2

3A-190 2 o.—CH3 378.47 | 379.2

NC _
3A-191 2 —CH, 397.42 | 398.2
CH,0
3A-192 2 397.42 | 398.2
CH,O
O-CH,
O
3A-193 2 ' 395.50 | 396.2
OCH,CH,
CH,

3A-194 2 3-hydroxy-5-acetylphenyl | 367.46 | 368.2

3A-195 2 2-acetyl-3-methoxyphenyl | 381.47 | 382.2

3A-196 2 2-acetyl-5-methoxyphenyl | 381.47 | 382.2

3A-197 2 2,2-dimethyl-2,3-dihydro-1- | 379.50 | 380.2

benzofuran-7-yl
3A-198 2 2,3,6-trichlorophenyl 412.75 | 414.0



phenyl 3A-183 2 2-chloro-3- 411.85 412.1 (trffluaronmethyQ phanyl WO

2006/ 103511 PCT/ 1 B2006/ 000655 -52 Exanple m R M5 M5 No. Calc Found (Mtl)
3A-1 84 WORMWE/USFA-5- (trifluoronethyl)- 395.40 396.2 FSABR006HAMEES 2
2-chloro-5- 411.85 412.1 (trifluoronethyl)-phenyl 3A-186 2

2- chl or o- 5- net hoxyphenyl 373.88 374. 2.533A-187 2 2-fl uoro-6-nmet hoxyphenyl
357.43 358.1 3A-188 2 5-nethyl - 2- net hoxyphenyl 353.46 354.2 3A-189 2

3- net hoxy- 6- net hyl phenyl 353.46 354.2 3A-190 2 O-CH3 378.47 379.2 NC
3A-191 2 -CH3 397.42 398.2 0 CH3O 3A-192 2 397.42 398.2 CH3O0\ OCH3 O

3A-193 2 395. 60 Bmple T 2M B | O3 3A-TREF 2 3- hydrjoxmsS-laceds/T ghenyl 367. 45
368.2 3A-195 2 2-acetyl - 3-nmethoxyphenyl 381. 47 382.ct;ff 3Aﬂ=19r§ 2 .
2-acetyl - 5- met hoxJE‘honyl 381. 47 382.2 3A-197.2 2,[2 %%t KIFD [3- di hydr o- 1-
379.50 380.2 penzoturan-7-yl [3A-198 2 2, 3,6-trichl oropheri1412. 75 414.0
3A-199 2 2,3,6-trifluorophenyl 363.38 | 364.1
3A-200 2 2-bromo-pyridin-3-yl 389.29 | 389.1
3A-201 2 2-methyi-pyridin-3-yl 32443 | 325.1
3A-202° 2 368.43 | 369.2
N\ /
O-CH,
(0]
3A-203 2 pyridin-2-yl 310.40 | 311.1
3A-204 2 6-methyl-pyridin-2-yl 32443 | 325.1
3A-205 2 2-acetyl-benzofuran-7-yl | 391.47 | 392.2
Table 3B
o
N N/\
O\ 1 k/N\H
R
Example m : "R MS MS
No. Calc Found
(M+1)
3B-1 1 2-chlorophenyl 329.83 | 330.1
3B-2 1 3-chlorophenyi 329.83 | 330.1
3B-3 1 4-chlorophenyl 329.83 | 330.1
3B-4 1 2-fluorophenyl 313.37 | 314.1
3B-5 1 3-fluorophenyl 313.37 | 3141
3B-6 1 4-fluorophenyl 313.37 | 314.1
3B-7 1 "| 2-methylphenyl| 309.41 | 3101
3B-8 1 2-ethylphenyl 323.44 | 32441
3B-9 1 3-methylphenyl 309.41 | 3101
3B-10 1 4-methylphenyi 309.41 | 310.1




WD 2006/ 103511 PCT/ | B2006/ 000655 -53 Exanple m R M5 M5 No. Cal ¢ Found
(M) 3A-199 2 2,3, 6-trifluorophenyl 363.38 364.1 3A-200 2

2-br ono- pYA W15 389, 29 389.1 3A-201 2 2- met hyl - pyr PEIT/EB2006/9006554 43
325.1 3A-202 2 368.43 369.2 N 0-CHS 0 3A-203 2 pyridin-2-yl 310.40
311.1 3A-204 2 6-rnethyl-pyrldln-2-yl -8324. 43 325.1 3A-205 2

2-acetyl -benzofuran-7-yl 391.47 392.2 Table 3BtMN ON.Ck H Exanple mR
M5 Mb No. Cale Found (Mrl) 38-1 1 2-cuorophenyl 329.83 330.1 38-2 1

3-chl orophenyl 329.83 330.1 3B-3 1 4-chl orophonyl 329.83 330.1 38-4 1

2-f1 uor ophonyl 313 Eamp@é4d] I m30-p 1 3-TIRior ophonyl ME3.[37 M84.1 38-6 1
4-f | uorophenyl 313. 3@ 314{ 1 38-7 1 2-nethyl phenyl 9369. 4JF 315). 1 38-81
2-el hyl phenyl 323.44°324.1 3B-9 1 3-nethyl phenyi 309. 41 31891] 38-10 1
4- et hyl phenyl 309A1 310.1 WO 2006/ 103511 PCT/ | B2006/ 0Q06#8-1) - 54 Exanple m
R M5 M5 3B-11 1 2-trifluoromethyl- 363.38 364.1
phenyl
3B-12 1 3-trifluoromethyl- 363.38 364.1
phenyl

3B-13 1 2-cyanophenyl 320.39 321.1

3B-14 1 3-cyanophenyl 320.39 321.1

3B-15 1 naphthalen-1-yl 345.44 346.1

3B-16 1 2,6-difluorophenyl | 331.36 332.1

3B-17 1 2,3-difluorophenyl 331.36 332.1

3B-18 1 2,5-difiuorophenyl 331.36 332.1

3B-19 1 3,5-difluorophenyl 331.36 332.1

3B-20 1 2,6-dichlorophenyl 364.27 364.1

3B-21 1 2,3-dichlorophenyl 364.27 364.1

3B-22 1 2,4-dichlorophenyl 364.27 364.1

3B-23 1 2,5-dichlorophenyl 364.27 364.1

3B-24 1 3,4-dichlorophenyl 364.27 364.1

3B-25 1 3,5-dichlorophenyl 364.27 364.1

3B-26 1 2,6-dimethylphenyl | 323.44 324.1

3B-27 1 2,3-dimethylphenyl | 323.44 3241

3B-28 1 2,5-dimethylphenyl 323.44 324.1

38-29 1 3,4-dicyanophenyi 345.40 346.2

3B-30 1 2-chloro-5- 343.86 344.0

methylphenyl
3B-31 1 2-fluoro-5- 327.40 328.1
methylphenyl
3B-32 1 2-fluoro-3- 381.37 382.1
trifluoromethyi-phenyl
3B-33 1 4-chloro-2- | 354.84 | 355.1
cyanophenyl
3B-34 1 4-bromo-2- 399.29 401.1
cyanophenyl
3B-35 1 2-cyano-4- 350.42 351.2
methoxyphenyl




No. Cal e Found
38-12 1

(Mt1) 3B-11 1 2-trifluoronethyl -
trlfluororrethyl

320. 39 3WP 2P06/PFALL; 4y

345.44 346.1 3B-16 1 2,6-difluorophenyl
331.36 332.1 3B-1%%
3B-19 1 3, 5-difluorophenyl
364.1 36-21 1 2, 3-dichl orophenyl
364.27 364.1 38-23 1 2,5-dichlorophenyl

2, 3-di fl uorophen

3, 4-di chl or ophen
36-26 1 2, 6-ding

324.1 3B-28 1 2,

345. 40 346.2 36
2-fluoro-5- 327.
trifluoronethyl
38-34 1 4-brono-
351. 2 et hoxyph

yl

363.
3- cyanop

331.36 332.1

38 364.1 phenyl
henyl 320.

364. 27

38-13

39 321.1 3B-
331.36 332.1 3B-17 1
2, 5-di fuor ophenyl
36-20 1 2, 6-dichl orophenyl
364.1 36-22 1 2,4-dichl orophenyl

363.38 364.1 phenyl

g P

33

1.36 332.1
364. 27

364.27 364.1 3B-24 1
[Ex&6gle 27 36¥. 1] 36-25RlL 3, 5-di chiM& opheM8 3p4.27 364.1
t hyhphenyl 323.44 324.1 313-27 10&63-dqﬁﬁﬁpy phenyl 323. 44
5-di et hyl phenyl 323.44 324.1 | 38-29 d] cyanophenyl
-30 1 2-chloro-B 343.86 344.0 pethyl Fhe(MS)‘") 36-31 1
403g38- 1| Nyl ny pnep andid- 32 1| 338.38/0r @382 381. 37 382. 1
B399 20 4011 ¢ H%éﬁyﬁ 731835 1 2-cyanp- i 35
- : . - 1 2-cyanp-4- 350.42
engB-37 1 2-fluoro-6- 343.40 | 344.1 '
methoxyphenyi
3B-38 1 2-(5- 368.43 369.2
methoxybenzamido)
3B-39 1 pyridin-2-yi 296.37 | 297.1
3B-40 1 pyridin-3-yi 296.37 | 297.1
3B-41 2 phenyl 300.41 | 310.2
3B-42 2 3-chlorophenyl 343.86 | 344.1
3B-43 2 2-bromophenyl 388.31 388.1
38-44 2 3-bromophenyl 388.31 388.1
3B-45 2 4-methylphenyl 323.44 3241
3B-46 2 2-(n-propyl)phenyl 351.49 352.2
3B-47 2 2-(iso-propyl)phenyl | 351.49 | 352.2
3B8-48 2 ~ 2-(tert-butyllphenyl | 365.52 | 366.2
3B-49 2 2-(1-methyl-n- 379.54 380.2
butyf)phenyl!
3B-50 2 2-cyclopentylphenyl | 377.53 378.2
3B-51 2 2-cyclohexylphenyl | 391.56 392.3
38-52 2 3-ethylphenyl 337.46 | 3382
3B-53 2 3-(n-propyl)phenyl 351.49 352.2
3B-54 2 3-(tert-butyl)phenyl | 365.52 | 366.2
3B-55 2 381.47 382.2
H,C-0
¢}
3B-56 2 2-benzyi 399.54 400.2
3B-57 2 2-cyanophenyl 334.42 | 335.1
3B-58 2 3-cyanopheny! 334.42 a35.1
3B-59 2 2-methoxyphenyl 339.44 | 340.2
3B-60 2 2-ethoxyphenyl 353.46 354.2




WD 2006/ 103511 PCT/ 1 B20061000655

(Mr1) 88-36 1

343. 40 34‘10120%%%
38-39 1 pyridin-2-yi
309.41 310.2 30-42 2 3-chl or ogfhenyl
388.31 388.1 38-44 2 3-bronophenyl
323.44 324.1 38-46 2 2-(n-propyl) phenyl
351.49 352.2 38.48 2 2-(tert* butyl)phenyl

2 phenyl
2- br onophenyl
4- et hyl phenyl

2 2-(iso-propyl)phenyl

Ryphenyl
296.37 297.1 38-40 1 pyridin-3-yl

ano-4- 338.38 339.2

o

-55 Example mR M5 M5 No. Cal ¢ Found

fl uor ophenyl

3837 1 2-fl uoro-6-

38-38 1 2-(5- 368.43 369.2 REKHZWMA654Ni do)

296. 37 297.1 38-41
343.86 344.1 38-43 2

388.31 388.1 38-45 2

351.49 352.2 38-47

365. 62

366.2 38-49 2 2-|( IExamplay| - nm 37P. 54 38R'2 bUtyi) pHe&ny| 38850
2-cycl opent yl phenyl 7.58 378.2| 98-51 2 2- cycloh%%%Iph q391.56 392.3
38-52 2 3-et hyl phenyl 337| 46 338/ 2 38-53 2 3-(n-propy|)phen¥ 351.49 352.2
35-54 2 3-(tart-butyl phenyl 365.pH2 366.2 38-55 2 381.47 2| H3CG-OO
3B-56 2 2-benzyl [398%F 24PU- 3 3p-o7/ 42435yanopn,q574g 1 dg8.n3p. 1 38-58 2
3-cyanophenyl 334.42 335.[L 38.59 2 nethoquhenyl 339. 44 340/2
propvloxv phe
3B-62 2 3-methoxyphenyl 339.44 340.2
3B-63 2 3-ethoxyphenyl 35346 | 354.2
3B-64 2 3-(n-butyloxy)phenyl | 381.52 | 382.2
3B-65 2 4-(n-propyloxy)phenyl | 367.49 368.2
3B-66 2 3-trifluoromethoxy- 393.41 394.2
phenyl
3B-67 4-phenoxy 401.51 402.2
3B-68 3-phenoxy 401.51 402.2
3B-69 3-(N,N-dimethy- 35248 | 353.2
lamino)phenyl
3B-70 2 3-acetyiphenyl 35145 | 352.2
3B-71 2 367.45 368.2
8]
H,C—0
3B-72 2 367.45 368.2
HC—O
3B-73 2 _ 381.47 | 3822
30
H,CCH;—O-
3B-74 2 366.46 367.2
H
H cw“d
3 v
O
3B-75 2 367.45 | 368.2
28}
FEN\W(
o)




38-60 2 2-et hoxyphenyl 353.46 354.2 WD 2006/ 103511 PCT/ 1112006/ 000655 -56
Exanple mR M5 M5 No. Calc Found (M+l) 38-61 2 2-(iso- 367.49 368.2
propyl oxYWQRWEINISIBS- 62 2 3- et hoxyphenyl 339. 44 340. 2 PERIEH06/00065S

3- et hoxyphenyl 353.46 354.2 38-64 2 3-(n-butyl oxy)phenyl 381.52 382.2
38-65 2 4-(n-propyl oxy) phenyl 367.49 368:2 3B-66 2 3-trlfuoronethoxy-
393.41 394. 2 phenyl 38-67 2 4-phenoxy 401.51 402.2 38-68 2 3-phenoxy
401. 51 402.2 38-69 2 3-(N, Ndlnethy- 352.48 353.2 |[|am no)phenyl 38-70 2
3-acetyl phenyl 351.45 352.2 38-71 2 367.45 368.2 0 H3GC-0 35-72 2 367.45

368.2 H3C 0 38- 13Eanifl.[47 B82.]12 0 HRCCHz O [38M34 2 3B 46 367.2 N

H3Gg ,  38-75 2 3q\70.'45 368.2 N H2N d 110 Calc Found

(M+1)

3B-76 2 3-benzamido 352.44 353.2

3B-77 2 2-benzamido 352.44 353.2

3B-78 2 N-(n-propyl)-2- 394.52 395.2
benzamido

3B-79 2 406.53 407.2

- 0

3B-80 2 2-biphenyl 385.51 386.2

3B-81 2 S-biphenyl 385.51 386.2

3B-82 2 2-isoxazol-5-ylphenyl | 376.46 377.2

3B-83 2 2-(1,2,3-thiadiazol-4- | 393.51 394.2
yl)phenyl

3B-84 2 2-(1H-pyrrol-1- 374.49 375.2
yDphenyl

3B-85 2 2,6-dichlorophenyl 378.30 378.1

3B-86 2 3,5-dichlorophenyl 378.30 378.1

.3B-87 . 2 2,6-difluorophenyl 345.39 346.2

3B-88 2 2,3-difluorophenyl 345.39 346.2

3B-89 2 2,4-difluorophenyl 345.39 346.2

3B-90 2 2,5-difluorophenyl 345.39 346.2

3B-91 2 3,5-difluorophenyl | 345.39 346.2

3B-92 2 2-chloro-6- 361.85 362.1
fluorophenyl

3B-93 2 3-chloro-2- 361.85 362.1
fluorophenyl

3B-94 2 4-chloro-2- 361.85 362.1
fluorophenyl

3B-95 2 4-bromo-2- 406.30 408.0
fivorophenyl

3B-96 2 2-bromo-5- 406.30 408.0
fluorophenyl




WD 2006/ 103511 PCT/ | B2006/ 000655 -57. Exanple mR M5 M5 No. Calc Found
(Mt1l) 38-76 2 3-benzam do 352.44 353.2 3B-77 2 2-benzam do 352.44 353.2
3B-78 2 NWOrpeei§ial 394. 52 395.2 benzami do 38-79 2 406.PS3I/IBAN6A006ES 38- 80 2
2- bi phenyl 385.51 386.2 38.81 2 3-biphenyl 385.51 386.2 38-82 2

2- | eoxazol - 5-yi phenyl 376.46 377.2 38-83 2 2-(1, 2, 3-thiadiazol-4- 393.51
394.2 vyl)phenyl 3B-84 2 2-(I/i-pyrrol-1- 374.49 375.2 vyl)phenyl 3B-85 2
2, 6-di chl orophenyl 378.30 378.1 38-86 2 3,5-dichlorophenyl 378.30 378.1
38-87 2 2,6-dliuorophenyl 345.39 346.2 38-88 2 2, 3-ditluorophenyl 345.39

346.2 38-89 2 2, AElampiof opmenyl 345. 3RT346. 2 BBWME 7 ZMg di | | uor ophenyl
345.39 346.2 3B-|91 3, 5t dl fl ugrophenyl 345. 39 §48.2 ’3 b%% 2| 2- chi or o- 6-
361.85 362.1 fludropN®nyl| 38-93 2 3-chloro-2- 3p1%88 362°% ¢ | yor opheny!
38-94 2 4-chloro-|2- 361.85 362.1 fluorophenyl B8-95 2 4Metlonp-2- 406. 30
408. 0 fl uor ophenyt 3§_¢‘§-796 2 "fbl U'E@Efm&%p%yﬁcﬂﬁﬂél %&I.c ny |
3B-98 2 2-(n-propyl)-6- 365.52 366.2
methylphenyl
3B-99 2 2,3-dimethylphenyl | 337.46 338.2
3B-100 2 3,4-dimethylphenyl | 337.46 338.2
3B-101 2 2,5-dimethyiphenyl 337.46 338.2
3B-102 2 5-(iso-propyl)-2- 365.52 366.2
methylphenyl
3B-103 2 2-(iso-propyl)-5- 365.52 366.2
methyiphenyl
3B-104 2 2-(tert-butyl)-5- 379.54 380.3
methyiphenyl
3B-105 2 2-cyclohexyl-5- 405.58 406.3
methylphenyl
3B-106 2 2,5-di~Iso~ 39357 | 38943
propyl)phenyl
3B-107 2 3,5-dimethylphenyl | 337.46 338.2
3B-108 2 .3-ethyl-5- 351.49 352.2
methylphenyl
3B-109 2 2,6-dimethoxyphenyl | 369.46 370.2
3B-110 2 2,3-dimethoxyphenyl | 369.46 370.2
3B-111 2 3,5-dimethoxyphenyl | 369.46 370.2
3B-112 2 2-chloro-6- 357.88 358.2
methylphenyl
3B-113 2 2-chloro-5- 357.88 358.2
methyiphenyl
3B-114 2 2-fluoro-5- 341.43 342.1
methylphenyl .
3B-115 2 5-chloro-2- 357.88 358.1
methylphenyl
3B-116 2 2-fluoro-3- 395.40 396.1
trifluoromethyliphenyl




WD 2006/ 103511 PCT/ 1B2006/ 000655 -58 Example m R M5 M5 No. Cal e Found
(M+1l) 38-97 2 2, 6-dl net hyl phenyl 337.40 338.2 36-98 2 2-(n-propyl}6-

365. 52 386 2006/@35hY | phenyl 38-99 2 2, 3-di net hyl phenyl 3B/I/IRR0GE®0655 3B- 100
2 3, 4-di et hyl phenyl 337.46 338.2 3B-101 2 2, 5-di net hyl phenyl 337.46 338.2
36-102 2 5-(iso-propyl)-2- 365.52 366..88- net hyl phenyl 3B-103 2

2- (i so-propyl)-5- 365.52 366.2 nethyl phenyl 36-104 2 2-(tert-butyl)-5-
379. 64 380. 3 net hyl phenyl 3113-105 2 2-cycl ohexyl -5- 405.58 406. 3

met hyl phenyl 36-106 2 2,5-dl-/so. 393.57 394.3 propyl)phenyl 36-107 2

3, 5-di met hyl phenyTEx3Raied® 3ap- 2| 3B- I0R'2 . 3- et hyIMS- [35IMF9 B52. 2
nmet hyl phenyl 36-10% 2] 6-di met hoxyphenyl 369. 46 ,.370.(2 3%%3-110 2
2, 3- di met hoxyphenyl "869. 46 370.p 36-111 2 3,5-diﬁ§?hcxﬂ3ﬁ5 yl 369.46 370.2
36-112 2 2-chlorp-6- 35788 358, 2 nethyl phenyl |3B-113 ZMaich| oro-5- 357.88
358. 2 net hyl phepyig 38— tH452—2-Hu AT AP e T ey phenyl 38-115
2 5.chloro-2- 357. 51368] 1 2net hyl pHET oo 4118s ) Tzl
trifluoromethyiphenyl
3B-118 2 2-fluoro-5- 395.40 396.2
trifluoromethyiphenyl
3B-119 2 2-chloro-5- 411.85 4121
trifluoromethylphenyl _
3B-120 2 ' 2-chloro-5- 373.88 374.1
methoxyphenyl
3B-121 2 2-fluoro-6- 357.43 358.2
methoxyphenyl
3B-122 2 2-methoxy-5- 353.46 | 354.2
methylphenyl
3B-123 2 3-methoxy-5- 357.88 358.2
methylphenyl .
3B-124 2 O’CHS 351.49 352.2
NC
3B-125. 2 ()—-CHa 397.47 398.2
0
CH,0
3B-126 2 397.47 398.2
CH,O
O-
0




38-116 2 2-tiuoro-3- 395.40 396.1 trifluoromethyl phenyl WO 2006/ 103511
PCT/ | B2006/ 000655 _ -59 Exanple m 11M5 M5 No. Cal ¢ Found Mrl) 38-117 2
2-chl oro- WO WY1W8I1415 1 tr|fluoromethyl phenyl 38- 118 BCDIB200p408655
396.40 396.2 trifluoromethyl phenyl 3B-119 2 2-chloro-5- 411.85 412.1
trifluoronethyl phenyl 38-120 2 2-chl oro6®- 373.88 374.1 nethoxyphenyl
3B-121 2 2-fluoro-6- 357.43 358.2 nethoxyphenyl 3B-122 2 2-net hoxy- 5-
353.46 354.2 nmethyiphenyl 38-123 2 3-net hoxy-5- 357.88 358.2

met hyl phenyl'. 3B-124 2 0.CH3 351.49 352.2 NC 3B-125 2 ~CH3 397.47 398.2
0 CH3O 38-126 2 BExampe3P8. @ OH30 H O RO 2006/ J0MS T [PCM$B2906/ 000655
-60 Exanple mR M5 Mo, NO Cal ¢ Found (M+1l) Calc Found
(M+1)
3B-127 2 0 395.50 396.2
OCH,CH
CH,
3B-128 2 380.49 381.2
§ g '
e -0
\‘g
3B-129 2 3-hydroxy-5- 367.45 368.2
acetylphenyl
38-130 2 2-acetyl-3- 381.47 382.2
methoxyphenyl
3B-131 2 2-acetyl-5- 381.47 382.2
methoxyphenyl
3B-132 2 2,2-dimethyl-2,3- 379.50 380.2
dihydro-1-benzofuran-
X 7-yl
3B-133 2 2,3,6-trichlorophenyl | 412.75 414.0
3B-134 2 2,3,6-trifluorophenyl | 363.38 364.1
3B-135 2 5-chloro-pyridin-3-yl | 344.84 | 345.1
3B-136 2 2-bromo-pyridin-3-yl | 389.30 389.1
3B-137 2 2-methyl-pyridin-3-yl | 324.43 325.1
35-138 2 | 2-methyFpyridin-3-yl | 32443 | 325.2
3B-139 2 368.44 369.2
N\ 7
O-CH,
0
3B-140 2 pyridin-2-yl 310.40 311.3
3B-141 2 2-acetyl-benzofuran- | 391.47 392.2
7-yl




36-127 2 O 395.50 396.2 OCH2CHCIH 3 38-128 2 380.49 381.2 NH3C\O
313-129 2 3-hydroxy-5- 367.45 368.2 acetyi phenyl 38-130 3-

381. 47 380 2006AESKHoxyphenyl 38-131 2 2-acetyl-5- 381. 4‘?‘7@?2"% obeds™

met hoxyphenyl 38-132 2 2,2-dinmethyl-2,3- 379.50 380.2

dl hydr o- 1- benzofuran 7-yl 38-133 2 2,8!6-trichlorophenyl 412.75 414.0
38-134 2 2,3,6-trltluorophenyl 383.38 364.1 35-135 2 5-chloro-pyridin-3-yl
344.84 345.1 38-136 2 2-bromo-pyridln-3-yi 389.30 389.1 313-137 2

2-nmet hyl - pyridin-3-yl 324.43 325.1 313-138 2 2-nethyl-pyridin-3-yl 324.43
325.2 38-139 2 368.44 369.2 N OCH3 O 3B-140 2 pyridin-2-yl 310.40
311.3 313-141 2 2-acetyl - benzofuranT.ﬁ§§Rﬁ7 392.2 7-yl WO 2006/103511
PCTI | B2006/ 000655 -61 Table 3C f oN, OH

Q 1 Ne
R
Example m R’ MS MS
No. Calc Found
(M+1)
3C-1 1 2-chlorophenyl 329.83 330.1
3C-2 1 3-chlorophenyl 329.83 330.1
3C-3 1 2-methyiphenyl 309.41 310.2
3C-4 1 3-methylphenyl 309.41 310.2
3C5 T | 6-chloropyrazin-2-yl | 331.81 | 3323
3C-6 2 2-chlorophenyl 343.86 344.1
3Cc-7 2 3-chlorophenyl 343.86 344.1
3C-8 2 4-chlorophenyl 343.86 344.1
3C-9 2 2-fiuorophenyl 327.40 328.2
3C-10 2 3-fluorophenyl 327.40 328.2
3C-11 2 4-fluorophenyl 32740 | 328.2
3C-12 2 2-methylphenyl 323.44 324.2
3C-13 2 2-ethylphenyl 337.46 338.2
3C-14 2 3-methyiphenyl 323.44 324.2
3C-15 2 3-(isopropyl)phenyl | 351.49 | 352.2
3C-16 2 Z-trifluoromethyl- | 377.41 | 3782
phenyl
3C-17 2 3-trifluoromethyl- 377.41 378.2
phenyl
3C-18 2 2-cyanophenyl 334.42 335.2
3C-19 2 3-cyanophenyl 334.42 335.2
3C-20 2 2-methoxyphenyl | 339.44 | 340.2
3C-21 2 3-benzamido 352.44 353.2
3C-22 2 2,6-dichlorophenyl| 378.30 378.2
3C-23 2 2,4-dichlorophenyl | 378.30 | 378.2
3C-24 2 2,3-dichlorophenyf | 378.30 378.2




Exanple mR M5 M5 No. Cale Found (Mtl) 3C-1 1 2-chl orophenyl 329.83 330.1
3C-2 1 3-chlorophenyl 329.83 330.1 3C-3 1 2-nethyl phenyl 309.41 310.2

3G 4 1 3-WQHP/pBEHYy| 309.41 310.2 30-5 1 6-ohl or o- pyr aPCHIB2006/0@63S 81
332.3 30-6 2 2-chlorophenyl 343.86 344.1 3C- 7 2 3-chl orophenyl 343.86
344.1 3C-B 2 4-chlorophenyl 343.86 344632- 30-9 2 2-1|uorophenyl 327.40
328.2 3C- 10 2 34l uorophenyl 327.40 328.2 3C-11 2 4-fluorophenyl 327.40
32&2 3C-12 2 2-nethyl phenyl 323.44 324.2 3C 13 2 2-ethyl phenyl 337.46
338.2 30-14 2 3-nethyl phonyl 323.44 324.2 30-15 2 3-(isopropyl)phenyl

351.49. 352.2 30- lExathp-Iriil ugromethylr™ 377. 4113 twsZ | phasyl |3C 17 2
3-trifluoronethylq 377.41] 378.2 | phenyl 3C 18 2!2-cyanophenyl {334A2 335. 2
3C-19 2 3- cyanophény 9334[ 42 335.2 3C-20 2 2-meth pheﬂ{h"“ésg. 44 340. 2
30-21 2 3-benzami do 3.52' a4 §§§ 2n 99;22 23\, Q;dincbl or of hg(lwah) 3:78. 30 37&2
3753 10, 20061 10351 PR ha2hon, oTA LI neragheyL | S7EsH L TP ROV 21230
Found (Mrl) 3C 25 3CR64-{di eBl orjophidichlcgoshenyl 37378.30 | 378.2
3C-27 2 3,5-dichiorophenyl 378.30 378.2
3C-28 2 2,3-difluorophenyl! 345.39 346.2
3C-29 2 3-ethyl-5- 351.49 352.2
methyiphenyl!
3C-30 2 2-chloro-6- 357.88 358.27
methylphenyl _ ]
3C-31 2 2-chloro-5- 357.88 | 358.2
methylphenyl
3C-32 2 2-fluoro-6- 357.43 358.2
methoxyphenyl '
3C-33 2 indan-4-yl 349.47 350.2
3C-34 2 5,6,7,8-tetrahydro- 363.50 | 364.2
naphthalen-1-yl
3C-35 2 pyridin-3-yl 310.40 | 311.3
3C-36 2 pyridin-2-y| 310.40 311.3
3C-37 2 6-methoxy-pyridin-2- | 340.43 341.4
yl
3C-38 2 3-chloro-pyrazin-2-yl | 345.83 346.3
3C-39 2 6-chioro-pyrazin-2-yl | 345.83 346.3
3C-40 2 quinolin-8-yl 360.46 361.2
3C-41 2 2-fluorophenyl 327.40 | 328.0
Example 4




3C-26 2 2,5-dichlorophenyl 378.30 378.2 3C-27 2 3,5-dichl orophenyl 378. 30
378.2 3C. 28 2 2, 3-di fl uorophenyi 345.39 346.2 3C-29 2 3-ethyl-5- 351.49
352.2 nWORDGIEIA 3C-30 2 2-chl oro-6- 357.88 358. 2 rFé?tTH?P"‘%ﬁ@W? 30-31 2
2-chl oro-5- 357.88 358.2 nethyl phenyl 3C32 2 2-fluoro-6- 357.43 358.2
met hoxyphenyl 3C-33 2 indan-4-yl 349-8F 350.2 3C-34 2 5,6, 7, 8-tetrahydro-
363.50 364.2 naphthalen-1-yl 30-35 2 pyridin-3-yl 310.40 311.3 3036 2
pyridin-2-yl 310.40 311.3 3C 37 2 6-nmethoxy-pyridin-2- 340.43 341.4 vyl
3C-38 2 3-chloro-pyrazin-2-yl 345.83 346.3 30-39 2 6-ohl oro-pyrazin-2-yl
345.83 34(L3 30-40 2 qulnolin-8-yl 38A146 361.2 30-41 2 2-fluorophenyl

327.40 328.0

(79) - 7- (2. 3- di Eﬁ@ \ﬁaé%égé ﬁé’%bsg'j"mm PR Sa P aperaing; L ogrbgie acid

di hvdr o- 5HedbetioRstst(4. %Iﬂp«pﬂaai n’@o{)a,ﬁdziqba)ar(n 7|_rqg, 19975 TUIFIOIB Arphes 665 103511
PCT/ 1820064098710 o and sb&lﬁrﬁrtfﬁﬁiéklaé 1.8 3y, (BF340RBhol) (vehD 34880ko) &

(R -3-neth perazine-1-carb ert-butyl esfer 0.124
ol ), Pd2 "8‘5’%’3“*‘%“1‘”’7 YR underogy g ﬁ?;ﬁ??&e?‘i wers rFE“ NG B ST o ),
and sodi unarthydrodsotoiugie éﬂ&st&rengvlthﬂxeiﬁwg amol 9L werrdghhd deel réamtian mixture was
filtered through celite washing with EtOAg, the solvent removed in vacuo, and the residue was
then purified by preparative TLC (eluting with 25% EtOAc/Hexane) to afford BOC-protected .
Trifluoroacetic acid (59.3 plL, 0.520 mmol) was added to a solution of the BOC-
10  protected compound from above (24.9mg, 0.0520mmol) in 1.0 mL of CH2Cl,, and the reaction
mixture was allowed to stir at room temperature overnight. The solvent was removed in .
vacuo and the residue was purified by preparative TLC (eluting with 10%MeOH,
1%NH,OH/CH.Cly) to give 10.4 mg, (31.1% 3-step yield) of the title compound (4A-1).
MS calculated = 378.30, MS+1 observed =378.2
15 1H NMR (400M Hz, CDCl,): d 7.79 (d, 1H), 7.20-7.08 (m, 3H), 6.88 (d, 1H), 5.78 (m,
1H), 4.64 (bs, 1H), 4.04 (d, 1H), 3.62 (t, 1H), 3.53 (d, 1H), 3.38 (m, 2H), 3.17 (m, 2H), 2.90
(m, 1H), 2.56 (m, 1H), 2.36 (m, 1H), 1.32 (d, 3H).
The compounds listed in Tables 4A, 4B and 4C below were prepared using
procedures analogous to those described above for the synthesis of Compound 4A-1 using
20 the appropriate starling materials which are available commercially, prepared using
preparations well-known to those skilled in the art, or prepared in a manner analogous to
routes described above for other intermediates. For those compounds that were prepared
from a racemic intermediate, the racemic compound or enantio-enriched compound was
separated on column Chiralpak AD (dimension 4.6mm x 25 cm). Mobile phase contained
25  heptane and EtOH with TFA as modifier. The flow rate was set at 1mi/min.

Table 4A
| =
Z
N N/\
O
Example R MS MS
" No. Calc Found
(M+1)
4A-1 2,3-dichlorophenyl 378.30 378.2
4A-2 2-chlorophenyl 343.86 344.1
4A-3 3-chiorophenyl 343.86 3441




5 predried reaction vial
in 1 nL anhydrous toluene and stirred with heating at 90 gC overni ght.
filtered through celite washi ng wWRCT/H2@M00458¢e

then purified by preparative

reacti on wipx2nog B3smas
sol vent

renoved i n vacuo,

under a N2 at nosphere.

and the residue was

The reagents were dissol ved

The

TLC (eluting with 25% Et OAc/ Hexane) 't o -g4-f ord BOG protected .
Trifluoroacetic acid (59.3 L, 0.520 mmol) was added to a solution of the

BOG 10 protected conpound from above (24.9nyg,
CH2Cl 2, and the reaction

0.0

m xture was allowed to stir at

520nmol )
.

in 1.0 nL of
oom t enper at ure

overni ght. The Was T enoved | vacu ue was purified
by preparative|TLC (el liting with 10%veCH, %\IF‘A OH/ CH2CI 2) to give 10.4
ng, (31.1% 3-step™ield) of the title conpoun&a€sal 15°Uds cal cul ated =
378.30, M5+l o served £378.2 15 1H NVR (400M Hz, CDC@i+1)d [7.79 (d, 1H),
7.20-7.08 (m 3||} - {—'c'l[, 1:"\ 578 (m ) : ; IH), 4. 04 (d,
1H, 3.62 (t, 4‘“{53 (d.ffforophenyl 21-357',235 1328 2H). 2.90 (m 1
H, 2256 (m 1 H)4A-2 36 (m fubropheri? (d B271)0 [Thé2&2npounds listed in
Tabl es 4A, 4B gndzgig betowv et—ust anal ogous to
t hose descri bef_a n?;p ar th?a Sy E‘Pq s _of Co%%gf 1 using 20 the
appropriate start4h§ nhteri a’r@emﬂpbﬁ"ﬂre avhisRash | coMRI di al | y, prepared
usi ng prepar at [OTdp-BE! -Kﬂmop&“émﬂﬁﬁen ngq}-,_iﬂr hg7gB .| or prepared in a
manner anal ogophs—to——rputes descrihed a for other | ntarnedi ates. For
those conpounds tH%? were pr%ﬁ%ﬁ“@ﬂh°WFoma r 3842 c| | A% ngdi ate, the
racem ¢ conpoupd 4@¢10en ant | o gayambﬁa?ycorrpounaam Sejme afled on col um
Chi ral pak AD ( gh+ersHe x—25—m—MobiH-e—phalse_coptdi ned 25 hept ane
and Et OH with TEAAY q 3d| fvse?P difivgroppenyl,  atle R8s et 3‘5@21 L/ min. Table 4A
N nN- Rn HSC CHIAE)Za bl e R, S-/8iflvGrophianyl Cal : | Bds.ael 4A- 1
2, 3-di chl or oph — 3783078 e AAZ—=chi B ’“" 86 344.1 4A-3
3- chl or ophenyl 3?%” 44 ?’WEB@ 511 Pa#?% ﬁ%o 55 -64 Exanple R
MSE M8 No. Calk E&idd 2,5-dimethyiphenyl 357.88 358.2
4A-15 2-fluoro-5-methylphenyl 341.43 3322
4A-16 S5-fluoro-2-methyiphenyl .| 341.43 342.2
4A-17 © isoquinolin-g-yi 360.46 361.1
4A-18 2-methyl-quinolin-8-yl 37448 | 3748
4A-19 indan-4-yl 349.47 350.0
4A-20 6-fluoro-indan-4-yl 367.46 368.1
4A-21 6-methyl-pyridin-2-yi 324.43 325.2
Table 4B
I =
Z
¥ON N/\
R )\/N
\F{1 H,C “H
Example R' MS MS
No. Calc Found (M+1)
4B-1 2-chlorophenyl 343.86 344.1
4B-2 3-chlorophenyl 343.86 344.1
4B-3 2-fluorophenyt 327.40 328.1
4B-4 3-fluorophenyl 327.40 328.1
4B-5 2-methylphenyl 323.44 324.1
4B-6 3-methyiphenyl 323.44 3241




(M+1l) 4A-4 2-fluorophenyl 327.40 328.2 4A-5 3-fluorophenyl 327.40 328.2
446 2-net hyl phenyl 323.44 324.2 A4A-7 3-nethyl phenyl 323.44 324.2 4A-8
2-trifl uwomeed/togsiphenyl 377.41 378.2 4A-9 2- cyanophenylCTA32006/80863% »

4A- 10 3-cyanophenyl 334.42 335.2 4A-11 3,5-difl uorophenyl 345.39 346.2
4A-12 2,5-di fl uorophenyl 345.39 346. 2 .6841A- 13 2, 3-di f| uor ophenyl 345. 39
346.2 4A-14 2,5-di net hyl phenyl 357.88 358.2 4A-15 2-fl uoro-5-nethyl phenyl
341.43 342.2 4416 5-fluoro-2-nmet hyl phenyl F 341.43 342.2 4417

i soqui nol I n-8-yi 360.46 361.1 4A-1 8 2-nethyl-quinolin-8-yl 374.48 374.8

4419 indan-4 anq}g}g. 47 350. (R" 4420 ©-TTumso- Ifndanmg-y! 3p7.46 368.1 4421
6- met hyl - pyr N -yi 324.43 325.2 T blq:;l 4B c?\l—— 9*]:% SC~-N-H Exanple R
MB M5 No. Cal eNBourld (Mr1) 48-1 2-chl ordphdny P& 544 1 48-2
3-chl or opheny!| 4B48. EGZ-RIMmSomeﬂﬁdﬂleﬁyI‘ uafquhe nyl 3237819 328.1 46-4
3-fl uorophenyu q'_’_'.'-n 3283 Z-NE oty ||y= 32 324.1 4B-6
3-net hyl phenyl 323. 44 3 4. "f"mgbe/ 1 142P [T/ 1B20 %Ff} 0655 -65 Exanple
R M5 M5 No| @& Found-¢vemaphenyl i 335.1
4B-10 2,5-difluorophenyl 345.39 346.1
4B-11 3,5-difluorophenyl! 345.39 346.1
4B-12 2,3-difluorophenyl 345.39 346.1
4B-13 | 5-fluoro-2-methylphenyl | 341.43 342.2
4B-14 | 2-fluoro-5-methylphenyl | 341.43 342.2
4B-15 2-chloro-5-Methyl- 357.88 358.1
phenyl )
4B-16 6-methyl-pyridin-2-yl 324.43 325.2
Table 4C
| N
=
N N/\
Q “J\/N
\Fi1 H,C" ~H
Example R’ MS MS
No. Calc .| Found (M+1)
4C-1 (S) 2-chlorophenyl 343.86 344.1
4C-2 (R) 2-chlorophenyl 343.86 3441
5 - The following compounds were made similarly to Examples 2 and 3, except a

chlorination step was added before the N-Boc depotection in the synthesis. The chlorination
can be accomplished with NCS or other reagents which are known in the art.



48-7 2-trlfluoromethyl phenyl 377.41 378.2 49-8 2-cyanophenyl 334.42 335.1
48-9 3-cyanophenyl 334.42 335.1 4B-10 2,5-difluorophenyl 345.39 346.1

4B- 11 3, 5wdi2bdenossaphenyl 345.39 346.1 46-12 2, 3-di f | uorrgaiiBrgue/080655 39
346.1 48-13 6-fluoro-2-nethyl phenyl 341.43 342.2 48-14

2-fluoro-5-net hyl phenyl 341.43 342.2 415 2-chl oro-5-Methyl- 357.88 358.1
phenyl 4B-16 6-nethyl-pyrldin-2-)I 324.43 325.2 Table 4C aNN-) O R, HNC
MH Exanmple RMS M5 No. Calc Found (Mtl) 4C1 (S) 2-chl orophenyl 348. 86
344.1 4C 2 (R) 2-chlorophenyl 343.86 344.1 5 The foll ow ng conpounds were
made simlarly to Exanples 2 and 3, exqsaimpfs chlorination step was added
before the N-Bo deot ec h i heS| s., The chI or| natlon ..can be
acconpl i shed wi tHEERES : : evigx-2re-dR) : 1-ylkg,
2006/ 103515, Pﬁiﬁ&drBBHg_ﬁéM@@A- 366 Exarrpl e 5 Prepar at i on of
3-chloro-7(S)-(2.5-difluoro-benzvl oxv)- - (- (R) - net hyl - pi perazin-1-vU 6,
7-d i hvdro-5Hr1l1-ovridine. (5A-1 p N FHICF 5 5A1 The
corresponding 4-[7-(S)-(2, 5-difl zyl oxy- 6,

7-di hydro-5H[ 1] pyri di ne-2-yl] 3- : “piNer azi ne-1-carboxylic acid
tart-butyl ester (prepared accorghyng to th

5 ' 5A-1

The corresponding 4-[7-(S)-(2, 5-difluoro-benzyloxy-6, 7-dihydro-5H-[1]pyridine-2-yi]-
3-(R)-methyl-piperazine-1-carboxylic acid tert-butyl esier (prepared according to the
procedure in example 2, 20mg, 0.044mmol) was treated with NCS (6.1 mg, 0.046 mmol) in 1
mL acetonitrite. The mixture was refluxed for 2hr and then cooled to room temperature. The

10  reaction mixture was filtered through celite washing with EtQAc, the solvent removed in
vacuo, and the residue was then purified by preparative TLC (eluting with 20%
EtOAc/Hexane) to give the 3-chloro-pyridine intermediate. Subsequently, trifluoroacetic acid
(10.7 uL, 0.14 mmol) was added 1o a solution of the 3-chloro-pyridine compound from above
(7mg, 0.014mmol) in 0.5 mL of CH,Cl,, and the reaction mixture was allowed to stir at room

15 temperature overnight. The solvent was removed in vacuo and the residue was purified by
preparative TLC (eluting with 10%MeOH, 1%NH,OH/CH;Cly}) to give 4.3 mg, (25% 2-step
yield) of the litle compound (5A-1).

MS calculated = 393.9, MS+1 observed =394.2

1H NMR (400M Hz, CDCl;): d 7.67 (s, 1H), 7.20-7.28 (m, 1H), 6.88-7.15 (m, 2H),

20  4.88 (m, 2H), 3.71 (m, 1H), 3.1-2.65 (m, 9H), 2.42 (m, 1H), 2.18 (m, 1H) 1.02 (d, 3H).

The compounds listed in Tables 5A and 5B below were prepared using procedures
analogous to those described above for the synthesis of Compound 5A-1 using the
appropriate starting materials which are available commercially, prepared using preparations
well-known to those skilled in the art, or prepared in a manner analogous to routes described

25 above for other intermediates. For those compounds that were prepared from a racemic
intermediate, the racemic compound or enantio-enriched compound was separated on
column Chiraipak AD (dimension 4.6mm x 25 cm). Mobile phase contained heptane and
EOH with TFA as modifier. The flow rate was set at 1 mL/min,



procedure in exanple 2, 20ng, 0.044mmol) was treated with NCS (6.1 ng,
0.046 mml) in 1 nL acetonitrile. The m xture was refluxed for 2hr and

t hen cooM&H2006/1838Hm t enperature. The 10 reaction ni xt urRCT/H2046/000655 o ¢
through cel fte washing with Et OAc, the solvent renpved in vacuo, and the
residue was then purified by preparau@?e TLC (eluting with 20%

Et CAc/ Hexane) to give the 3-chioro-pyridine internedi ate. Subsequently,
trifluoroacetic acid (10.7 L, 0.14 mmol) was added to a solution of the
3-chl oro-pyridi ne compound from above (7ng, 0.014mml) in 0.5 nL of

CH2Cl 2, and the reaction nmixture wasTallé®hed to stir at room 15 tenperature
overni ght. The sol vent was renoved in vacggil and the residue was purified by
preparative TLC (eluting with 107 HAOH CH2CI 2) to give 4.3 ng,
(25% 2-step vyield) of the titl @ poy d (5A—1) M5 cal cul ated = 393.9;
MS+1 observed =394.2 1H NVR (400WFizy)DEL d 7.67 (s, 1H, 7.20-7.28 (m
1H), 6.88-7.15 (m 2H),, 20 4.88 (m 2H), 1 (ml1lH, 3.1-2.65 (m 9H),
2.42 (m 1 H, 2.18 (m 1 H 1. 0% (d, ﬁgnpoundslistedln Tabl es
5A and 5l 3 bel ow were prepared S~ B'B cedure anal ogous to those

descri bed above for the synt he¥'s o Conmpound 5A-1 using the appropriate

starting mterMW —);p-r-g-pa-r-ed usi ng
preparations wePrameifown thiose sBilled i nM%he art, M prepared in a

manner anal ogous tNe.routjes desicri bed 25 apovealé or d!dmad(M#ﬂt)errredi ates. For
t hose conpounds—tpgit—werre—piepears e geegter—n rechat e, the
racerni o conpg undggr enant :Ho en fgﬁiﬂ%& po?ﬁg‘gwa; se%%dréat ed| on col um
Chi ral pak AD ({di mensi on |4. 6mm[x 2%hem) . Mobi |l e phase contai ned heptane and
EtOH with TFA[aS BRBITTET . {iiTe | b Eas-c a3ggel Al laggs mnp WO

2006/ 103511 PCT11B20061000655 | -67 Table BA n ~ Cl INN~) [,R H3C-N., H
R oa Exanple R R M5 M5 |No. Ca cflueesb Mr1) 5A-1 H 2,5-dlf| uoro- 393.9
394.2 phenyl [SA-BAH 2- fet myT -|5- 28@thy5-390. 296.8T upr opbamy/ A-3 H

2-nmet hyl -5- 396.9 397.2

cyanophenyl
Table 5B
5 .
N* N/\
O\R1 k/N\H
Example m R’ MS MS
No. . Calc Found (M+1)
5B8-1 2 2, 3-chloro- 412.7 413.2
phenyl
5B-2 2 2-fluoro-phenyl 361.8 362.4
5B-3 2 2-methyi-5- 375.9 376.2
fluorophenyl
5B-4 2 3, 5-difluoro- 379.8 380.2
phenyl
5B-5 2 3-fluoro-phenyl 361.8 362.4
5B-6 2 2-fluoro-3- 396.3 397.2
chiorophenyl




cyanophenyl Table 5B 5r C MaNN HN R Exanple mR M5 M5 No. Calc
Found (M+1l) 5B-1 2 2,3-chloro- 412.7 413.2 phenyl 5B-2 2 2-fluoro-phenyl
361. 8 362WH 2068103512 2- net hyl -5- 375.9 376, 2 fl uor ophenyRCHBB20062008655
5-difluoro- 379.8 380.2 phenyl 5B-5 2 3-fluoro-phenyl 361.8 362.4 SB-6 2
2-fluoro-3- 396.3 397.2 chl orophenyl Ws&8006/ 103511 PCT/ | B2006/ 000655 - 68
Exanple mR M5 M5 No. Calo Found (Mtl) 5B-7 1 2-chloro- 364.3 365.2
phenyl 5B-8 1 3-chloro- 364.3 365.2 phenyl ASSAYS The utility of the
conpounds of the present Invention In the practice of the instant

i nvention was eVig@merRd DY ACTI[VITY RN ONe[ or Mor e[ of tm§ prorocol S

descri bed hereinbelow. 5[The faqgll ow ng acronygg are seg] I\Qe{e nbel ow. DVEM
- Dul becco' s Mpdi f M8 Eagl e Medi um HEPES - c ound (M+1)

N- 2- hydr oxyet hyl - SBger azinedN -|2- e-d¢idore- su| f 88&Be | EDT365.2
Et hyt enedi am net etraacetic acid EG};ﬁbﬂyl Et hyl ene gl }/col - bi s( p- am noet hyl
ether)-N,NN N , N -tetraacetic adid
5B-8 1 3-chloro- 364.3 365.2

phenyl

ASSAYS
The utility of the compounds of the present invention in the practice of the instant
invention was evidenced by activity in one or more of the protocols described hereinbelow.
5 The following acronyms are used hereinbelow. |
DMEM - Dulbecco's Modified Eagle Medium
HEPES - N-2-hydroxyethyl-piperazine-N'-2-ethane sulfonate
EDTA - Ethylenediaminetetraacetic acid
EGTA - Ethylene glycol-bis(B—amir;oemyl sther)-N,N,N',N'-tetraacetic acid
10 PEI — Polyethyleneimine
DMSO - Dimethylsulfoxide
NCS-N-Chlorosuccinimide
Fluo 4-AM™ — Fluoroscent probe available from Molecular Probes, Inc., Eugene, OR
" PerkinElmer™ refers to PerkinElmer Life and Analytical Sciences, Inc., Boston, MA
15 Sigma™ refers to Sigma-Aldrich Corp., St. Louis, MO -
, 5HT,. Binding Procedure
Affinity of compounds at the serotonin 5HT . binding site is determined by competition
binding in Swiss 373 mouée cells (available from the American Type Culture Collection
(ATCC), Manassas, VA) transfecied with the human 5HT, receptor against °H-SHT. Cells
20  are grown in DMEM high glucose medium, (switched to inedium containing 10% dialyzed fetal
bovine serum 18 hours prior to harvest), harvested, centrifuged, and resuspended in
Homogenization buffer (10 mM HEPES, pH 7.5, 1 mM EDTA, 1 mM EGTA containing the
following protease inhibitors: 0.1 mg/ml benzamidine (Sigma™ B 6506), 0.1 mg/ml bacitracin
(Sigma™ B 0125), 0.005 mg/ml leupeptin {Sigma™ L 8511}, 0.5 mglmll aprotinin (Sigma™ A
25 1183). Cells are incubated in a centrifuge tube on ice for 10 minutes, then hémogenized
using four 10-second bursts of a Polytron™ homogenizer (Brinkman™, Westbury, NY), and
then centrifuged at 1000 x g for 10 minutes at 4 °C. The supemnatant was carefully removed
and transferred to new centrifuge tubes, then centrifuged for 20 minutes at 25,000 x g at 4 °C.
The supernatant was removed and discarded, while the pellet was resuspended in
30 homogenization buffer, then centrifuged for 20 minutes at 25,000 x g at 4 °C. The
supernatant was discarded while the pellet (containing membranes) was resuspended in



10 PEI - Pol yethyl enei m ne DVSO - Di net hyl sul f oxi de

NCS- N- Chl orosuccini mde Fluo 4-AMI™" - Fluoroscent probe available from
Mol ecul arWw@reeH83511 nc. , Eugene, OR Per ki nEl mer TM r ef er sSPCTIB2004(006635er Li f e
and Anal ytical Sciences, Inc., Boston, MA 15 SigmaTMrefers to
Sigma-Aldrich Corp., St. Louis, MO 5HIgge Bi nding Procedure Affinity of
conpounds at the serotonin 5HT2, binding site is determ ned by conpetition
binding in Swiss 3T3 nouse cells (available fromthe American Type Cul ture
Col l ection (ATCC), Manassas, VA) transfected with the human 5HT2 receptor
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resuspended in Homogemzatlon buffer (10 mM HEPES, pH 7.5, 1 mM EDTA, 1 mM EGTA
“containing the following protease inhibitors: 0.1 mg/ml benzamidine (Sigma™ B 6506), 0.1
mg/ml bagcitracin (Sigma™ B 0125), 0.005 mg/ml leupeptin (Sigma™ L 8511), 0.5 mg/ml
25  aprotinin (Sigma™ A1153). Cells are incubated in a centrifuge tube on ice for 10 minutes,
then homogenized using four 10-second bursts of a Polytron™ homogenizer (Brinkman™),
and then centrifuged at 1000 x g for 10 minutes at 4 °C. The supernatant was carefully
removed and transferred to new centrifuge tubes, then centrifuged for 20 minutes at 25,000 x
g at 4 °C. The supematant was remaoved and discarded, while the pellet was resuspended in
30 homogenization buffer, then centrifuged for 20 minutes at 25,000 x g at 4 °C. The
supernatant was discarded while the pellet (containing membranes) was resuspended in
homogenization buffer, and the membranes were aliquoted and frozen at —80 °C. Binding
activity of test compounds was determined in 96-well plates containing 2 w! of test compound
(in 100% DMSO) then 100 ui of ['*I-DOI (catalog number NEX255, PerkinElmer™ Life
35  Sciences; 0.1 nM final concentration) which had been diluted in assay buffer (50 mM HEPES
pH 7.4, 0.5 mM EDTA, 0.5 mM EGTA, 37.5 mM KCI, 2.5 mM MgClz) followed by 100 i of

-5HT2a-expressing membranes which had been diluted in assay buffer. 1 WM mianserin was



counter (PerkinElmerTM. Concentration-response curves of the % i nhibition
of specific blndlng by test conpounds versus the test conpound
concent r af0i#06/i4811used to deternmine the 1C50 for each RGHR20MO6E t he Ki
val ue cal cul at ed based on the Cheng-Prusof equation 15 (Ki = |1C501
(1+(L/Kd)), where L is the concentratiefg-of the radioligand used in the

bi nding assay and the Kd |Is based on previous saturation studies wth the
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determ ne g % §7P 10MinRELH ACVUPHEMpematant was carefully removed and transferred to
25 new ceﬁtrifuge tubes, then centrifuged for 20 minutes at 25,000 x g at 4 °C. The supematant
was removed and discarded, while the pellet was resuspended in homogenization buffer, then
centrifuged for 20 minutes at 25,000 x g at 4 °C. The supernatant was discarded while the

peliet (containing membranes) was resuspended in homogenization buffer, and the
membranes were aliquoted and frozen at —80 °C. The binding assay was set up in 96-well

30 plates, which contained 2 ul of test compound (in 100% DMSOQ) then 100 wl of *H-LSD (final
concentration = 3 nM) diluted in assay buffer (50 mM Tris pH 7.4, 4 mM CaCl; , 0.1%
Ascorbic Acid), followed by the addition of 100 p of membranes (approximately 15 ug
membrane protein, diluted in assay buffer) from 5HTy, -expressing cells. 1 uM mianserin was

used to calculate non-specific binding. The assay plates were incubated at 37 °C for 60

35 minutes, then the assay was terminated by filtration onto 96-well UniFilter™ plates (with GF/C
filters - from ParkinElmer™) which were pre-soaked in 0.3% PEl. The filterplates were
washed 2X with cold wash buffer (50 mM Tris, pH 7.4), then dried, scintillation fluid added:



and the Ki val ue cal cul ated based on the Cheng-Prusof equation (Ki = 1C50/
(1+(L/Kd)), where L is the concentration of the radioligand used in the
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det er m ne sipplem@nted iwdth 16%dbtal bovine serum. Twenty four (24) hours later culture media was
25 repléced with media supplemented with 10% dialyzed serum. 5HT, cells were induced in the
presence of 1 ug/mi doxycyelin in culture media with dia'yzed serum. Twenty four (24) hours
later the cells are loaded with the calcium sensitive dye, Fluo 4-AM™ (4 uM dissolved in
DMSO containing pluronic acid) in serum free DMEM in the presence of probenicid (2.6 mM)
for 75 minutes at 37 °C in a CO, incubator. Unincorporated dye is removed by washing 3
30 times with a HEPES-buffer containing probenicid (2.6 mM) using an EMBLA cell washer (final

volume 30 pi).
Plates are added toa fluorometric imaging plate reader (FLIPR 384™ available from
Molecular Devices Corporation) individually and fluorescence measurements are taken every
2 seconds over an 90 seconds period. Test compound additions are made simultaneously to
35 all 384 wells after 20 seconds of baseline recording. Concentration-response curves are
generated using XLDA and a‘gmist efficacies are generated as % of the response to 10 uM 5-
HT {(considered as 100%). Estimation of antagonist potencies (functional Ki's) are generated



conpound and the Ki val ue cal cul ated based on the Cheng-Prusoff equation
(Ki =1C501 5 (1+(L/Kd)), where L is the concentration of the radioligand
used in tWe M6y assay and the Kd is based on previ QES/Ba00608865Hn
studies with the radioligand. Determ nation of potencies in binding assays
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conpound fromthe active site of the receptor. In other words, binding
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with the 10 receptor, but not on the ability of the compound to activate or
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OBESITY AND RELATED DISORDERS
Spontaneous Food Intake ‘

The following screen is used to evaluate the efficacy of test compounds for inhibiting

20 spontaneous food intake in Sprague-Dawley rats.
Male Sprague-Dawley rats may be obtained from Charles River Laboratories, Inc.
(Wilmington, MA). The rats are individually housed and fed powdered chow. They are
maintained on a 12 hour light/dark cycle and received food and water ad /bitum. The animals
are acclimated to the vivarium for a period of one week before testing is conducted. Rats are
25 transferred to individual test cages 30 hours before the study. The rats are administered test
compound or vehicie aione (no compound) 15-30 minutes prior to the onset of the dark cycle.
The test compounds are dosed at ranges between 0.1 and 100 mg/kg depending upon the
compound. The standard vehicle is 0.5% (w/v) methylceliulose or 30% 'B-cyclodextrin in



-72 by nmeasuring inhibition of the test conpound response to 5-HT (10 nM
for 5-HT2C and 5HT2b, 50 nM for 5-HT22) and applying the Cheng Prusoff
equat i onWOCHEM3sHs of the present invention have a bi fiTHB286M40658 nan
5-HT2, receptors of |less than 1,000 nM and greater than 0.1 nM Conpounds
of the present invention typically 5 fi&ve a binding Ki bel ow 500 nM and
exhi bit serotonin receptor 2c agonist activity. Preferred conpounds have a
bi ndi ng Ki at human 5- HT2Q receptors of |ess than 200 nM More preferred
conmpounds have a binding Ki below 100 nM The conpounds of the present

I nvent i on water aratthd sthdastyoute ©f adngibisttdtion Bidiel., Hoaunslef, idfidient vebicleptaod souteShey ar e

ant agoni st I [2b receptors.
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compoultty TReSypRsPlE cBidighoRs, Sl R SRR da et psfcieriod g (1
conpounds Wroughi siopamine rp@angaesblos%m:t%ensmadyamﬁemon r@Amgth@'pleﬁdwotﬂDon t he
{(antagonism of the increased activity produced by d-amphetamine to show dopamine
receptor blockade) and PCP locomotor (antagonism of the increased activity produced by the
activation of dopamine neuronal function by the non-competitive N-methyl-D-aspartate
20 (NMDA) receptor antagonist; phencyclidine (PCP)) assays can be used to predict anti-
psychotic activity. At least one compound of the present invention has been shown to be

active in the following protocols.
Locomoior & Stimulani-Induced Locomotor Activity
The locomotor activity boxes consist of 48 individual plexiglass behavioral chambers
25  (30cm X 30cm) enclosed in sound attenuating cabinets. A single 10 watt bulb in each cabinet
is controlled by a 24 hour timer, which allows the bshavioral to be maintained on any
- light/dark cycle desired. The plexiglass chambers are fitted with grid floors which are divided
into quadrants and a metal touchplate positioned 7 cm from the floor on all four walls of the
chamber. Horizontal locomotor activity is measured as the number of cross-overs an animal
30 makes from one quadrant to another within its chamber. When the animal stands up (rears)
and makes contact with the metal touchplate it is recorded by the computer as vertical
locomotor activity,

Subjects are placed in the chambers overnight (approx.15 hours) prior to the
experiment. The next day each animal is weighed and treated with the test compound and
35 then immediately retumed to the test chamber. At a set pretreatment time, subjects are
removed from the test chamber and treated with phencyclidine hydrochloride (3.2 mg/kg, sc),



compound. The standard vehicle is 0.5% (w v) nethylcellul ose or 30%

P-oycl odextrin In WO 2006/ 103511 PCT/ | B2006/ 000655 -73 water and the

st andar d wowbes/mBs@adm ni stration Is oral. However, diff a@rB2omsiioedsés and
routes of administration are used to acconmopdate vari ous conpounds when
required. Food Intake is nonitored using-an aut omated Col unbus I nstrunents
system (Colunbus, Onhio). Individual rat food intake is recorded
continuously at 10-mnute intervals, 5 starting at the tine of dosing, for
a period of at least 12 hours. Conpound efficacy is determ ned by
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- moving to the opposite side of the chamber. Thirty trials are completed per daily session, and

the number of avoidance’s (max 30), escapes {max 30), escape failures (max 30), latency to
25 avoid (max 5 sec.), latency o escape (max.10 sec.), and adaptation crossovers {number of

crossovers for a five minute period before the onset of trials, dark chamber) are recorded by

the computer program. Inter-trial intervals are 30 seconds with the guillotine door closed.

Drug treatment begins (30 minutes prior to session, s.c.) when rats have reached criteria of

80% avoidances for a session. Testing is performed during the lights on period of the
30 light/dark cycle, typically between 8am and 10am.

Vehicle treatment is performed one day every week and statistical analysis is done
comparing each drug treatment on separate days vs. the vehicle treatment that week. Testing
is performed during the lights on period of the light/dark cycle, typically between 8am and
10am. The data is analyzed following importation into a spreadshest using a t-test.



Subj ects are placed in the chambers overnight (approx.15 hours) prior to
the experinent. The next day each aninmal is weighed and treated with the

t est corWpOaME/183d1 35 then i mredi ately returned to thePCEAB200GA0 At a
set pretreatnent tine, subjects are renoved fromthe test chanber and
treated wi th phencyclidi ne hydrochl ort#e (3.2 ng/kg, so), WO 2006/ 103511
PCT/ 1B2006/ 000655 -74 or d- Anphetam ne sul phate (1 ng/kg, sc) and then

i mmedi ately returned to the test chanber. Horizontal novenents L
(cross-avers) are recorded by a conputer for a three-hour test period. 1In
order to measure spont aneoanXl RELATEDIDIS ach ani mal is wei ghed and
treated with the.k ' '
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t he conputer ~progr s are 30 seconds with the
guillotine doo ﬁamples et ther(placgd intecant §a6rwaterdginrer §rya. aentifuged at@S0RX grfer

sessi on, Sisﬁnr)at%eaihdra%&t d‘BiM?ofErféas@B&Hat&{thstc%ﬁéc?edQ&anﬁﬂs& avoi dances for a
session. Testi I%gpematgnei\sf argrqued t: gfn'o t%l\l} sodlum %e%a?e t?urf]felp (p[-lI (3 Al other assay
steps proceed according to the directions of the manufacturer of the ¢GMP EIA kits
25 . (Amersham Biosciences). Diluted samples are incubated overnight in treated 96-weli plates
and processed the following day. Samples are read at 450 nm optical wavelength and
converted to pmol ¢GMP/mg tissue using a standard curve generated in the same
experiment.
S D CTION
30 . Treatment of MED
Compounds of the present invention can be screened for effect of penile
intracavernosal pressure (ICP) in the conscious male rat according to the methods described
herainbelow. '
ICP Protocol: Intra cavernosal pressure (ICP) can be measured in the conscious rat
35 by means of telemetric recording. A catheter is surgically implanted inte the corpus
cavermnosym. The end of the catheter is linked to a device, whiéh senses, processes, and
transmits information digitally from within the animal. A receiver converts the radio-frequency



30 light/dark cycle, typically between 8amand 1 oam Vehicle treatnment is
performed one day every week and statistical analysis is done conparing
each drugyonrewio3sii on separate days vs. the vehicl e tredtmmiostobesss week.
Testing is perfornmed during the lights on period of the |ight/dark cycle,
typically between 8am and |oam The daiga i s anal yzed follow ng inportation
Into a spreadsheet using a t-test. WO 2006/ 103511 PCT/ 1B2006/ 000655 -75
ANXI ETY AND RELATED DI SORDERS Activity of conpounds of the present

i nvention for the treatnent of anxiety and related disorders can be
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20 sutures and partially close the abdominal incision. Reflect the tip of the penis cranially and

retract the caudal incision to optimize the surgical field. Carefully isolate approximately 10mm
of the internal structure of the penis from the surrounding tissue. Carefully reflect the corpus
spongiosum to one side to give access to the corpus cavemosum. Access the cormpus
cavernosum using a modified over-the-needle catheter to puncture the tunica. Introduce the
25  catheter tip via the preplaced catheter and advance until fully inserted. Carefully remove the
access catheter and apply a suitable: tissue adhesive to the insertion site. Observe for
leakage. Close the subcutaneous fat layer in the caudal incision before closing with an
appropriate absorbable suture. Instii approximately 5 m! of warm saline through the
abdominal incision and complete closure of the mid-line incision. Close the skin incision with
30 an appropﬂate absorbable suture.

Postoperative care:- Measure food and water intake and monitor bodyweight daily for
at least 7 days post surgery, then 2-3 times weekly. Give Lectade® (Pfizer Animal Health) in
drinking water for 3 days post surgery. House rats singty, and transfer to reverse light/ dark
conditions 5 days post surgery. Named Veterinary Surgeon (or Deputy) to issue a certificate

35 of fitness to continue 2 days post surgery. Start using. rats experimentally 7 days post
surgery. '



SEXUAL DYSFUNCTION 30 - Treatnent of MED Conpounds of the present

I nvention can be screened for effect of penile intracavenpbsal pressure
(1CP) i nWaenwdndxdl ous nmal e rat according to the nmet hodBCUER2006/606655

her ei nbel ow. I CP Protocol: Intra cavenosal pressure (ICP) can be neasured
in the conscious rat 35 by nmeans of tefenetric recording. A catheter is
surgically inplanted into the corpus cavenosum The end of the catheter is
| inked to a device, which senses, processes, and transnits informtion
digitally fromw thin the animal. A receiver converts the radio-frequency
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anaesthetised rabbit model of erection can be measured according to the following protocol.
Experimental Protocol
Male New Zealand rabbits (~2.5kg) are pre-medicated with a combination of
25  Medetomidine (Domitor®) 0.5ml/kg inramuscularly (i.m.), and Ketamine (Vetalar®) 0.25mlkg
i.m. whilst maintaining oxygen intake via a face mask. The rabbits are tracheotomised using
a Portex™ uncuffed endotracheal tube 3 1D (internal diameter), connected to ventilator and
maintained at a ventilation rate of 30-40 breaths par minute, with an approximate tidal volume
of 18-20 mi, and a maximum airway pressure of 10 cm H,0. Anaesthesia is then switched to
30 Isoflurane® and ventilation continued with O, at 2 litres/min. The right marginal ear vein is
cannulated using a 23G or 24G catheter, and Lactated Ringer solution perfused at 0.5mi/min.
The rabbit is maintained at 3% Isoflurane during invasive surgery, dropping to 2% for
maintenance anaesthesia. The left jugular vein is exposed, isolated and then cannulated with
a PVC catheter (17 gauge / 17G) for the infusion of drugs and the test compounds,
35 The left groin area of the rabbit is shaved and a vertical incision is made
approximately 5cm in length along the thigh. The femoral vein and artery are exposed,
isolated and then cannulated with a pelyvinylchioride (PVC) catheler (17G) for the infusion of



25 catheter tip via the preplaced catheter and advance until fully

I nserted. Carefully renove the access catheter and apply a suitable,

ti ssue adMe3d20p6/10351t he i nsertion site. Cbhserve for | eakegeasidoogeishe
subcut aneous fat layer in the caudal incision before closing with an
appropri ate absorbable suture. Instil approximately 5 ml of warm saline
t hrough the abdom nal incision and conplete closure of the md-Iline
incision. Close the skin incision with 30 an appropriate absorbabl e
sut ure. Postoperative care: - Measure food and water intake and nonitor

bodywei ght cﬁ' é‘l ou%s Llé&ngf.dal?_%rd$¥ﬁ3eg@§tfor ﬁ'{on aﬁé?’f qn&{lﬁlpttlgé?he\f@em Y-

G ve Lect ade S post
surgery. Hot& ep t% 19|°ﬁb1°;ﬁ"5'&’ﬁdhﬁtr‘%@#*@tﬁft@q‘@ﬁ/@ﬁ pmigak gorigq Tbis Qféﬂ%h tions
5 d?yfs pOftcagufegw Bhkeﬁ\ladsf%d?b{ﬂa @w{térarty réwcgemad (oﬁb'ss@@p%a{'hplés%{drwt gais
certificate 0, continu rg art using

rats expen%ﬁf'%laﬁ/ f? g’ﬁ@? gacpe %Pﬁewe% g‘ﬁg’%‘/‘ %5‘?&%%’?%*‘2@%?’600655
- 77 Expér i rmeesdsaied, Parmlcﬂ'eumean Bderfab prassurp axalcotetet usingr ibe nformnuldn (diastaics® +

l'i ght (dark

Fecer ver pSORRA AR B VBIRSRITRImel 8% Flhe rin BREBARIBN] T |
and | eave tsgﬁwe Bystﬁm (Ppeemai‘r PfarpplochhﬁQret Gouddh instgroent Systerpsiing).t hat t he rat

has food and watg@yentidl thidlhe ifakien Rassde NG tﬁ@ﬁﬁl‘]oﬁﬂ‘na%adﬂ?t rmegrt%‘gsﬁ‘d\aiﬁg%oé opy

ressure (I ro m nut.es nsf er
G Sk Lo an SnsRfenits {REaats, B8 ptoH .. The et aniscle B HPYY SeteBioe oL BN AR O
or Vi a 1bhe hypapabtede naree whiciatumetdewn t{eldday cavity. tdd exgentiabtoéep clobel tohthé bideugh

with sterilg m&ww{&gr.{.@%m &BQaﬁ?@a%%Fe%o?al%&L an@a.ge%%wﬁ@j@,&owck

sol uti on. ween a mnls Ion O oun
measur ementthepybis. \Fhe geigtictand palic nervpdliatieeper apd aredaqalad aftan furtherdisgastion pn 30- 60

M n post s.te dokshi idb %fztneqabu.ts @&Qﬁéjscﬂéﬂcdﬁrve-@ﬁiehtﬂﬁa tﬁ@rﬁﬁﬁléﬂﬂﬁveaé Basily
extrln I N al. a dose

di | ved

ot * 210y 19FaBl R L BO1GF (o7& BsoRely RpRifd 2prpE bodky ap Sie fuBleial ey dr ot o
(Si gnmaTH AtHE3 6@ yesain eﬁﬂncghkgetal ¢ Howeveyssichulatiora op thei ztanxaecmas 1aolinasaseiit has
pro-erecti g pLaReEd F%ﬁsurg{gﬁ@@}e%%&)ﬂg&f f&o@ & |H?|M|8n vncﬁ-lfgﬁ’d' nt 'Tﬂg at 30

m nut es post I Nj ec m nut es an

further 15 Pﬁ'i"ﬁu'ﬂ%"ep@r freres awayniemc PW@U&@"%'S%'G Fichat 'é@"?fés?'m'%rj E*&'N'%'ng and
120 m nut eside@sde ié Plaselt drouhdIths RECS.1 Vi Yervedie GRghtly liffed tb Qive ldomertbriditnEthen A

i | f ds,th
and hence TS catat Brepourd A noafit ek Lo BrCRYFm oL e Hhupd
Sci encé§ | ritecmenat dndreddctrodec . This acty gana protectiviedultiieard tovtha narviel ang pyeveints klobd an
Excel spr e%?ﬁ%ﬁ&tnoﬁ% tréfh?éc%{-éaé Tr@oé?é?:ir&?é nh%@nd%t%@ tf?@ﬁaés@ﬁal% thiiatdr Ofrhe

treatnent o The effects of concomtant admnistration of a conpound

of the predeiic nPiG éfimylatedrising dhepiolipinaaramaters: aW’I?E@eﬂWl’fh 9i5Msy dyrptiorei)  on
t he peni | e sliftiod2@yoRENithd Bequendy df 1ER). Répraducible responses are obtained when

the nerve is stimulated every 15-20 minutes. Several stimulations using the above
25 parameters are performed to establish a mean control response. The compound(s) to be
tested are infused, via the jugular vein, using a Harvard 22 infusion pump allowing a
continuous 15 minute stimulation cycle. The skin and connective tissue around the penis is
removed to expose the penis. A catheter set (Insyte-W, Becton-Dickinson 20 Gauge 1.1 x
48mm) is inserted through the tunica albica into the left corpus cavernosal space and the
30 needle removed, leaving a fiexible catheter. This catheter is iinked via a pressure transducer
(Ohmeda 5299-04) to a Gould system to record intracavernosal pressure (ICP). Once an
intracavernosal pressure is established, the catheter is sealed in place using Vetbond (tissue
adhesive, 3M). Heart rate is measured via the pulse oxymeter and a Po-ne-mah data
acquisition software systern (Ponemah Physiology Platform, Gould Instrument Systems inc).
35 Intracavernosal blood flow is recorded either as numbers directly from the Flowmeter
using Po-ne-mah data acquisition software (Ponemah Physiology Platform, Gould Instrument
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0.25mJkg 1i.m whilst maintaining oxygé® i ntake via a face mask. The
rabbits are tracheotom sed using a Portex" uncuffed endotracheal tube 3 ID
(internal diameter), connected to ventilator and nmaintained at a
ventilation rate of 30-40 breaths per mnute, with an approxi mate tidal
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+3. Heart rate is neasured via the BllsdfeftpyESAS’ and a Po-ne-nmah data
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from surropggh RGedicad Yeniai ChgbrgbiRbrt B SwlllingQbifidh MadiBats AdeiHs a lack of vaginal

25 lubrication and a lack of pleasurable genital sensation. Secondary consequences include

reduced sexual desire, pain during intercourse and difficulty in achieving orgasm. The most

common cause of FSAD is decreased genital blood flow resulting in reduced vaginal, labial

and clitoral engorgement (Berman, J., Geldstein, 1., Werbin, T. et al. (1999a). Double blind

placebo controlled study with crossover to assess effect of sildenafil on physiological

30 parameters of the female sexual response. J. Urol,, 161, 805; Goldstein, . & Berman, J.R.

(1998). Vasculogenic female sexual dysfunction: vaginal engorgement and clitoral erectile

insufficiency syndromes. Int. J. Impot. Res., 10, S84-S90; Park, K., Goldstein, I., Andry, C., ef

al. (1997). Vasculogenic female sexual dysfunction: The hemodynamic basis for vaginal

engorgement insufficiency and clitoral erectile insufficiency. Int. J..Impotence Res., 9, 27-37;

35  Woerbin, T., Salimpour, P., Berman, L., et al. {1999). Effect of sexual stimulation and age on
genital blood flow in women with sexual stimulation. J. Urol,, 161, 688).



el ectrode is placed around the nerve. The nerve is slightly lifted to give
sone tension, then the electrode is secured in position. Approximtely 1
m of |i go2qeenedsiin oil is placed around 20 the nerve ®00/1B2B6DGSE. Thi s
acts as a protective lubricant to the nerve and prevents bl ood

contam nation of the electrode. The el@ptrode is connected to a G ass S88
Stimulator. The pelvic nerve is stimulated using the follow ng
parameters:- 5V, pulse width 0.5nms, duration of stinmulus 20 seconds with a
frequency of 16Hz. Reproduci bl e responses are obtained when the nerve is

stimil ated ever s lomighed I'il#éxﬁ*sthe Hﬁn@'mv%hthdﬁ“b@(nﬂ@s“% by f&rhﬁsﬁh@’ @r 25
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hysiology Platform, Gould Instrument Systems nc).

25 A ventral midline incision is made into the abdominal cavity. The incision is about Scm
in length just above the pubis. The fat and muscle is bluntly dissected away to reveal the
hypogastric nerve which runs down the body cavity. It is essential to keep close to the side
curve of the pubis wall in order to avoid damaging the femoral vein and artery, which lie
above the pubis. The sciatic and pelvic nerves lie deeper and are located after further

30 dissection on the dorsal side of the rabbit. Cnce the sciatic nerve is identified, the pelvic
nerve is easily located. The term pelvic nerve is loosely applied; anatomy books on the
subject falil to identify the nerves in sufficient detail. However, stimulation of the nerve causes
an increase in vaginal and clitoral blood flow, and innervation of the pelvic region. The pelvic
nerve is freed away from surrounding tissue and a Harvard bipolar stimulating electrode is

35 placed around the nerve. The nerve is slightly lifted to give some tension, then the electrode
is secured in position. Approximately 1mi of light paraffin oil is placed around the nerve and
electrode. This acts as a protective lubricant to the nerve and prevents blood contamination



15 Serotonin 5HT20 receptor agonists are known to potentiate pelvic
nerve-stinulated Increases in fenmale genital blood fl oy.l
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| sof | urane nt1lation continued e r|g
mar gi nal e ¢, skilled; i the art and frequently described in the literature (Morrison, J., et al,

25 Neurophysioclogy and Neuropharmacology. In: Incontinence, Ed. Abrams, P., Cardozo, C.,
Khoury, S. and Wein, A. Report of the World Health Qrganisation Consensus Conference.
Paris, France: Health Publications Ltd., 2002: 83-163; Brune ME et al. Comparison of alpha
1-adrenoceptor agonists in canine urethral pressure profilometry and abdominal leak point
pressure models. J Urol. 2001, 166:1555-9; Schroder et al. (2003) J.Urol. 170, 1017-1021).

30 As an example, compounds of the present invention can be tested for such effects in the
models described herein below.

Bladder Capacity and External Urethral Sphincter (EUS) Function in the Guinea-Pig:
Experiments are performed in adult female guinea pigs, weighing approx 500g. All
animals are initially anaesthetised with halothane (4%), carried in oxygen (3-4L min™} and
35 maintained at an appropriate surgical plane with urethane (25% w/v; 0.5ml 100g™ body
weight). The trachea, a jugular vein and a carotid artery are cannulated for respiratory
ventilation, injection of test compound and monitoring of blood pressure, respectively. A



cannul ated using a 23G or 24G catheter, and Lactated Ri nger solution
perfused at 0.5 mM/mn. The rabbit is nmaintained at 3% i sotiurane(r)

duri ng i nwasbses10sngery, dropping to 2% for mai nt enancecaiBesishessn. 15
The left groin area of the rabbit is shaved and a vertical incision is nade
approximately 5 cmin length along the-ghi gh. The fenoral vein and artery
are exposed, isolated and then cannulated with a PVC catheter (17G for
the infusion of drugs and conpounds. Cannulation is repeated for the
fenmoral artery, inserting the catheter to a depth of 10cmto ensure that
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25 maintained at an appropriate surgical plane with urethane (25% w_/v; 0.5ml 100g™ body

weight). The trachea, a jugular vein and a carotid artery are cannulated for respiraiory

ventilation, injection of test compound and monitoring of biood pressure, respectively. A

midline laporatomy is performed to expose the urinary bladder and a cystometry tube inserted

through a small incision in the dome of the bladder and secured in place. The abdominal

30 wound is then closed tightly around the externalised cystometry tube, which, in turn, is

connected to an infusion pump and pressure transducer, for filling the bladder and recording

intravesical pressure, respectively. Electromyographic (EMG) wire leads are inserted into the

EUS striated muscle layer opposed to the dorsal surface of the symphysis pubis. The EMG

leads are connected to an appropriate amplification and electrical filter system and changes in

35 EUS electrical activity displayed on an oscilloscope and recorded through appropriate
computer sofiware.
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whi ch, in migitine lapasatomy is performed to expose the urinary bladder and a cystometry tube inserted

through a small incision ih the dome of the bladder and secured in place. The abdominal

25 .wound is then closed tightly around the externalised cystometry tube, which, in tumn, is

connected to an infusion pump and pressure transducer, for filling the bladder and recording

intravesical pressure, respectively.’ Elec'tromyographic {EMG) wire leads are inserted into the

EUS striated muscle layer opposed to the dorsal surface of the symphysis pubis. The EMG

ieads are connected to an appropriate amplification and electrical filter system and changes in

30 EUS electrical activity displayed on an oscilloscope and recorded through appropriate
computer software.

Following a 30 min post surgery stabilisation period, the bladder s filled at a rate of

150 wl min™ with physiological saline (room temperature), until initiation of a micturition reflex

is observed. Following micturition, the bladder is drained via the externalised cystometry

35 tube. Bladder filling is then repeated at least 3 times (or until repeatable filling cycles are
achieved) in order to establish a mean bladder threshold capacity for initiation of micturition.
Subsequently, the bladder is filled (150 wl min™) 1o 75% of this threshold volume and urethral

¢



connected to an infusion punp and pressure transducer, for filling the

bl adder and recording 5 intravesical pressure, respectively.
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post surgery stabilisation period, the bladder is filled at a rate of 150
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right brachial vein. A laparotomy is performed from the umbilicus to the top of the pubic

25 symphysis via the midline to expose the peritoneum in order to expose the biadder. Both
ureters are cannulated towards the kidneys with polyethylene catheters (6F) and urine
collected externally; the bladder is catheterised through the dome with a polyethylene
catheter (6F), which is in tum connected to a pressure transducer. In order to maintain
constant bladder pressure at 10-15 mmHg, urine is removed and ambient temperature saline

30 infused into the bladder. immediately following the completion of the surgical procedures a
further bolus dose of a-chioralose / borax solution is administered IV at 35 mgkg and the
animal allowed to stabilise for a period period ca. 1 hr, during which time haemodynamic and
urological parameters were monitored.

Urethral tone {(peak urethral pressure (PUP), functional urethral length (FUL) and

35 closing pressure (CP)) is assessed with the aid of an 8F Millar pressure transducer (Millar
Instruments, Texas, US) inserted into the bladder through the external meatus. The urethral
Millar pressure transducer is then retracted along the length of the urethra (urethral pull



Following a 30 mn post surgery stabilisation period, the bladder is filled
at arate of 150 d mn-" with physiological saline (roomtenperature),
until i nWO2006/00350f a micturition reflex is observed. FEI/TERAP690655
mcturition, the bladder is drained via the externalised cystonetry tube.

Bl adder filling is then repeated at 1e858t.3 tinmes (or until repeatable
filling cycles are 5 achieved) in order to establish a nean bl adder
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i ntravesi cal (bl adder) pressure are recorded throughout bladder filling.
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for initiation of micturition. EUS EMG activity and intravesical (bladder) pressure are recorded
throughout bladder filling. Subsequently, test compound or vehicle is injected intravenously
30 utilising either a bolus dose or constant infusion and bladder filling re-initiated until micturition
oocdrs, the bladder is then drained as before and the process repeated with addition of
increasing doses of test compound (2 micturition responses are measured at each compound
concentration). Changes in threshold bladder capacity initiating micturition and/or in EUS
. EMG activity are indicative of compound activity on lower urinary tract function.
35 Voided Volume in Consclous Ovariectomised Mice:
Ovariectomised adult female mice are dosed (either orally or sub-cutaneously) with
vehicle or increasing concentrations of compound and placed in individual metaboles with
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animal allowed to stabilise for a period period ca. 1 hr, during which tinme
haenodynam ¢ and urol ogi cal paraneters were nonitored. Urethral tone (peak
urethral pressure (PUP), functional urethral length (FUL) and 35 closing
pressure (CP)) is assessed with the aid of an 8F M|l ar pressure transducer
(Mllar Instruments, Texas, US) insegted into the bladder through the
external neatus. The urethral Ml ar "pressure transducer is then retracted
along the length of the urethra (urethral pull WO 2006/ 103511
PCTIIBZOOG/@HQ@?@m"mQQS;hrough) at arate of 1 cmimn enabling the
determ nation of PUP, FUL and CP. Urethral pull throughs are repeated
every 6ntn lntil Agopwgpadioidiasmelafbet hral profiles are observed.
Subsequently i ncreasing concentrations of test conpound or vehicle is
I njected intravenously utilising ei bol us dose or constant infusion
and a further 4 urethral pull SXfarried 5 out at each concentration
i nvestigated. Changes in the CP are indicative of conpound
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100g" body weight). The trachea, a ju ylar vein and a carotid artery are
cannul ated for respiratory ventilation, injection of test conpound and
moni t owheiginof bl ood pressure, respectively. A nmidline |aporatony is
performed tg; xppsge the urinary bladder and 15 a cystonetry tube inserted
through a small incision in the dome of the bladder and secured In place.
The abdoni nais ®und is then closed tightly around the externalised
optonetry tu i i ggva i to an Infusion punp and
pressure trléjﬁafg-gtrc%otl,' W]B%rre F?i fsﬁyﬁ‘é’gﬁé’mﬁf@?’er' and recording intravesi cal
pressure, riRspaydregen ormethdet ronyographic (EMG wire |leads are inserted
into the EYB stilealedfoRlihs bRoubYREsiRRATEE), B9, f [t dRETN; surface of the 20
synphysi s pubis. The EMS | @ads are connected to an appropriate
anplificati®rSand electrical filter systemand changes In EUS el ectrica
activity di@FI ayéagrog offorfeifd (imgscope and recorded through appropriate
conputer software. Followng a 30 mn post surgery stabilisation period,
the bladder is filled at a rate of between 45 and 100l min' with
physi ol ogi cal saline (roon1tenperature‘,(Rﬁhil initiation of a 25
mcturition reflex is observed. Followkgg nmiCturition, the bladder is
b

drained via the externalised op msyet be. Bladder filling is then
repeated at least 3 tines (or J i’k peat able filling cycles are
achieved) in order to establish a nea (ﬁci:sier t hreshol d capacity

r

(1A)
where
() p, rand s are each independently 0 or 1, and
R'™, R™ and R are each independently selected from the group consisting of
F, Cl, Brl, cyano, -CH>-CN, -NH,, -OH, (C4-Cg)alkyl, (C+-C¢)alkoxy, (C+-
C.)alkylthio, fluoro-substituted (C,-C;)alkyl, fluoro-substituted (C4-C,)alkoxy,
fluoro-substituted (C,-C.)alkylthio, -NH-C(O)~(C,-C4)alkyl, -C{Q)-(C,-C.)alkyl, -
C(0)-O(C4-Cy)alkyl, -C(O)-NH,, -C(O)-NH(C4-C,)alkyl, a 3- to 6-membered
carbocyclic ring, and pheny! substituted with F, Cl, Bror [; or
(i) p and r are each 0,
sis 1, and



for initiation of mcturition. EUS EMG activity and Intravesi cal (bl adder)

pressure are recorded throughout bladder filling. Subsequently, test
conmpound or vehicle is injected intravenously 30 utlising either a bol us
dose or constant infusion and bl adder filling re-initiated until

mcturition occurs, the bladder Is thg _drained as before and the process
repeated with addition of Increasing doses of test conpound (2 mcturition
responses are neasured at each conpound concentration). Changes in

threshol d bl adder c®pegisblécienifiohpthi yebup dohbibling d?'bhé\rﬁyﬂ/ﬂfenbiy @d&na@VG
activity are Indicative of hl_p ound acti vj

function. 35 Voi detpstiiyfedut s& '09%“%&%‘]‘@&*6#%@? Q\I‘)P@@‘ ‘N[(C1'

Ovari eot oni sed actuj)élkﬁﬁWrg-m(c@cﬁyaﬁ(yﬁOQHQN{(en-cr)amymrfNH!Qéh&Eyl) NH(5— to 6-
sub-cutaneously) with vehicle or increasi nﬁqtconcent rations of nggund and

pl aced in indivi dN§MPRreddsiareaylgoptainigs s e@ﬂampeﬁﬁpﬁm@tiya% - 86

free access to waﬁr@ﬁo‘w aﬁdils which ﬂsGOptl@h céubstlt@a@hntﬁwss Hafo gradtsgyred on a
coni cal sponge @ ?§§ a| ner ace eneat tabole, this
G

sponge al so defl el E"Tyét‘gl 6?'51" '\/WQ‘E?@N t -GN Goi ded
within the 3hr pe(DJ)élHle“@(@P@-Y@Gmbéfredmété\@cwcdmalﬁinga to 3&@&% aenlzy a
bal ance pl aced direct h the co ’PFL ? Qﬂal ner aver age

vol une 5 of uri ne'"%’é?e”éﬁm tecdﬁ@"?& Hu% $ sF(Q 'E'lfsn&’@{f@rﬂ et e conpar ed
bﬁt ween VEhlt ﬁ' e &Mero@ﬁbf@ébﬁféil mh? ﬁ&é S%g@r@ﬁﬁ&sﬁhﬂép@ﬁdéﬁl}@eléefedgrfoﬁtml)N
changes in these nme n the absence o e otal, urine
out pgt are indi caé)r\%\/g cé(%éz B Gripemeee F?@’OMQ)O&Z{;%@ PR‘ér 5%@‘&' g3-to
function. Voided etﬁdemn%rmfbt&baybuehngﬁeéntanhh 16 3 Gefer6atoms intlepeniingy | sed 10

Spont aneousl y: femal e ont aneaousl ertensive rats are do ed
Corthor Coral Ty orslasted R ce LA Phah R SASHREres haropRLGgng 116 3

concent[atl OPS O;hanmn%m%élaﬂdlfm ®| Huab wm&tutabph&sanwth free |
access O wat er or [ r1rne a S captur oni ca
Soonge i thin o Comeiiedwieione e uugasidrpeatsn s SEHed Tofth B SioPis

defl ects faecal lLpameltrts. The total vol unme of ur| ne v0| ded within the 3hr
period and t me of u per void b Iang(;aan | aced

|
directly benﬂﬁtxoac o 8gNew ?rieﬁrpe%qﬁr\é{m@alm rr,E{a 3@@ ri ne per

voi d and t heseldcestixede 0, ‘Sforwlv\diel‘&sa@c!’ﬁétbﬁoaaﬁ & mamwmehabu@m sahémbéred and
conmpound treat ed

u n= grou ese paraneters
‘n the  absdfEaecy 'ccrw@rﬁj%?o  PERERE BRI AR s g B By e of
conpound actgdupkfitited withoMmer2 substituents fidepériceatly $l8éd Pom thddroup\bahsidting of ai med

Is: 1. A corpound o &1 TELR,Skd (c.-coalkoxy, and -C(0)-0(Cr-Cayalky:

or a pharmaceutically acceptable salt thereof.

2. The compound of Claim 1 wherein said compound of Formula (1) is a compound
having Formula (I1)

~

N N/\
1 /O RZ)\/N\
R—(L),

(In
wherein m, n, L, R', R? and R® are as defined in Claim 1;
or a pharmaceutically acceptable salt thereof.



R3 maNN %RZ NCH Rl (L)n (lI) wherein; msl or 2; nisOorl; L is
-CHRa-, where RCa is hydrogen or (Cl-C4)alkyl; R2 is hydrogen or nethyl; R3
is selected fromthe group consisting of HH O, Br, F, CH3 and CN;, R is
(a) a group of Fornmula (1A) 6 (RaP (R)3 (RMr (1A where (i) p, r and
s are each independently 0 or 1, and Fé’ a, Rb and Rte are each

I ndependently selected fromthe group @onsi sting of F, d, Br I, cyano,
-CHZ-CN, -NH2, -OH, (C1l-C6)alkyl, (Cl-C6)al koxy, (Cl- C4)alkylthio,

f | uor o- subst,i t ut = d (Cl-C4)al koxy,

fl uoro- substtsl t ut iﬂe %&P%ﬁfk@ "Enh1| %M&é' g@ "ﬁ%ﬁﬁM) al kyl,

- C( O - (eCa-phanmsceytically a@(emab@(sa]maaldlckmpoundC(O) NH2, -C(O) - NH(CLl-C4)al kyl
a 3- to 6-nenbered carbocyclic ring, and phenyl substituted with F, d. Br
or I; or (ii) pandr are each O, s is 1, and -88- R' is selected fromthe

group consi 4t i ngThé cgrhpenyrid, ofphemammecqm Rélse(R) -nethybst apbersthcautidallE, C, Br,
Cl-C4)al kyl, -N(C1- C4)alkyl]Zz,

-CHZ N%?@%%??q%%%%ﬁ?" ‘C1-C4)al kyl ]2, -NH(phenyl), -NH(5- to 6-

menbered heteroaryl containing 1 to 3 hetero atons i ndependently sel ected

fromO, N t with 1 to 3 halo groups),

_ N(CH3)- S (Cls&’%\@‘{"ﬁe?d”% %ﬁ%%&%ﬁ) al &*wél%HC(O)NHz _C(O)-N[ (Cl-

or a pharmaceutically acceptabie salt of said compound.

6. The compound of Claim 1 wherein R® is H:
or a pharmaceutically acceptable salt of said compound.

7. The compound of Claim 1 whereinmis 1 and nis 1;
or a pharmaceutically acceptable salt of said compound.

8. The compound of Claim 7 selected from the group consisting of:
(78)-7-[(2,5-difluorobenzyl)oxy]-2-piperazin-1-yl-6, 7-dihydro-5H-cyclopenta[ b] pyridine;
(7S)-7-[(3-fluorobenzyl)oxy]-2-[(2R)-2-methylpiperazin-1-yl]-6,7-dihydro-5H-
cyclopentafb]pyridine;
(7S)-7-[(2-chlorobenzyl)oxy]-2-[(2R)-2-methylpiperazin-1-yl}-6,7-dihydro-5H-
cyclopenta[b]pyridine;
3-[({(7 S)-2-[(2R)-2-methylpiperazin-1-yi]-6,7-dihydro-5H-cyclopenta[b]pyridin-7-
yl}oxy)methyl]benzonitrile;
(78)-7-[(2,5-difluorobenzyl)oxy]-2-[(2R)-2-methylpiperazin-1-yl]-6,7-dihydro-5H-
cyclopenta[b]pyridine;
(78)-7-{(2,5-dichlorobenzyl)oxy}-2-[(2R)-2-methylpiperazin-1-yl}-6, 7-dihydro-5H-
cyclopenta[b]pyridine;
(78)-7-[(2-chloro-5-fluorobenzyl)oxy]-2-[(2R)-2-methylpiperazin-1-yi]-8,7-dihydro-5H-
cyclopenta[b]pyridine;
(78)-7-[(2-methyl-5-chlorobenzyl)oxy]-2-[(2R)-2-methyipiperazin-1-yl]-6,7-dihydro-5H-
cyclopenta[b]pyridine;
(7S)-7-[(5-fluoro-2-methyl-benzyl}oxyl-2-[(2R)-2-methylpiperazin-1-yl]-6,7-dihydro-5H-
cyclopenta[b]pyridine; and
4-methyl-3-[({(7 S)-2-[(2R)-2-methylpiperazin-1-yl]-6,7-dihydro-5H-cyclopenta[b]pyridin-7-
yltoxy)methyl]benzonitrile;



C4)al kyl]2, -C(O-(5- to 6-nenbered heterocycle containing 1 to 3 hetero
atons independently selected fromO, N, and S), -C(0)-NH(5- to 6-nenbered
het erocycl e containing 1 to 3 hetero atons i ndependently selected fromO,

N, and S), -C(O-(5- to 6-nenbered carbocycle), -CH2-C(O-(Cl-C4)alkyl, a
3- to 6-nmenbered heterocyclic ring conta®hing 1 to 3 heteroatons

i ndependently selected fromO, Nor S, and a 5- to 6-nmenbered heteroaryl

cont ai ni ngrﬁlgﬁap geu{?&{ﬂﬁ%g%tb% slaﬁlgp fﬂ%ﬁﬁ%% selected fromO, N or S which

is optional one ree substituents independently
selected froma F, d, Br, |, and -CF3; (b) a 5- to 6-nenbered heteroaryl

contai ning 1gto 31*?\%%‘6&96&%@&9@%@%%'@’1 aﬁtp,l, ggted fromO, S or N where

said heteroaryl is optional é used - menbered carbocyclic
ring or aOV@QPéﬁ’B%%eéﬂFaﬁY BFRePIE 'ersﬁ'h@fsél‘i‘d:@zﬁpk'ﬁdhet eroaryl is optionally
substituted with 1 to 2 substituents independently selected fromthe group

consisting o Cl-CA Ikoxy, and

- C(0)-QCl- 016 al kaﬂe °8?‘b81“’]8ﬁ’£?%[?&§6?'§’§3‘i‘ %@“&%ﬁ‘f"a TSSOAS t het cof | 2. The

(r:]orrpounlci of (@Sa72-thlotopheriony) sapnpleremrn)ql:mﬂdmﬂdrﬁéﬁqmybmpédta[b]psrnme?;)rr\phﬁund
aV|n ornu ey ~ erein m
n, g b@?ﬂ(’éﬁ @&oﬁﬁen{g&y @& %ﬁ'ﬂ%{"g_gl FEESM'QF Io% ’(@Q‘%ﬁ’@ r(A(':neutl cally

accept abI e s%t{[US)—H@ﬂF@Oﬂzm 1-8i68, 7-gihydrad Heoy etprantalb]oyridd- aiiexyibemreenigiiel R2 i s

(R)-nethyl; T2 SRR I @ﬂdltﬁﬁd:@%ﬁ@&@ﬁérﬁa[&]ﬁbrﬁd.@f Hmﬂeﬁ%ﬁﬁwnd 4. The

conmpound of c aim 2 wherein IS arnaceut i cal ly

accept abl e sHf-763.5gHaropbrRSYIrfapiPesazingyl- %%ﬁwérﬁéquvcepartﬂmpvm 8%h Ra is
Hor CH3; or- (@cmaﬁmsmt[eﬁ)hw@w% ﬁyl?'l:a|7tdlqu:|ro$5¥|f-d¥dl‘®6ﬁ@[~bnﬂr!d|@a, The

conmpound of armaceutically acceptable salt
of said ¥ ﬁwce%ﬂca %chatﬁggﬁﬂﬁdé?'d@@f’%@ wherein mis 1 and nis 1; or

a pharmaceutically acceptable salt of said conpound.
11. The compound of claim 10 which is
7-(2-chlorophenoxy)-2-[(2R)-2-methylpiperazin-1-yl]-6,7-dihydro-5H-
cyclopenta[b]pyridine
or a pharmaceutically acceptable salt thereof.

12. The compound of Claim 1 whereinm is 2 and nis 0;

or a pharmaceutically acceptable salt of said compound.

13. The compound of Claim 12 selected from the group consisting of:
8-(2-fluorophenoxy}-2-piperazin-1-yi-5,6,7,8-tetrahydroquincline;
(8S)-8-(3-fluorophenoxy)-2-piperazin-1-yl-5,6,7,8-tetrahydroquinoline;
3-{[(8R)-2-piperazin-1-y}l-5,6,7,8-tetrahydroquinolin-8-ylJoxy}benzonitrile;
3-{[(8S)-2-piperazin-1-yl-5,6,7,8-tetrahydroquinolin-8-ylJoxy}benzenitrile;
(8S)-8-(5-fluoro-2-methylphenoxy)-2-piperazin-1-yl-5,6,7,8-tetrahydroquinoline;
(83)-8-(2-chloro-5-methylphenoxy)-2-piperazin-1-yl-5,6,7,8-tetrahydroquinoline;
(8S5)-8-(3,5-difluorophenoxy)-2-piperazin-1-yl-5,6,7,8 tetrahydroquinoline; and
(8S)-8-(3-chloro-2-fluorophenoxy)-2-piperazin-1-yl-5,6,7,8-tetrahydroquinoline;
or a pharmaceutically acceptable salt of said compound.

14. The compound of claim 1 wherein R® is Cl, Br, F, CH; or CN;
or a pharmaceutically acceptable salt of said compound.



8. The compound of Caim7 selected fromthe group consisting of:
(7S)-7-[1(2,5-di fl uorobenzyl) oxy] - 2- pi perazi n-1-yl -6, 7-di hydro- 5H cycl opent a
[b] pyridine; (7S)-7-[(3-fl uorobenzyl)oxy]-2-[(2R)-2-mnethyl

pi perazin-1-yl]-6, 7-dihydro-5H cyclopentalb]pyridine;

(7S)-7-[(2-chl orobenzyl) oxy] - 2- [ (2R) - 2 rret hyl pi perazin-1-yl]-6, 7-di hydro- SH
- cycl openta [Db] pyr| di ne;

3-1({(7S)-2- [(2R) - et hyl pi per azi n- 1-y| ]-6, 7-di hydro- 5H cycl opent a[ b] pyri d

in-7- yI}ox nzoni.t (IS - L2, - ,

5-di f1 uor ob zyI %%L‘i’gg Lt”(dﬂfzf'raﬁn- hétﬁ?&ﬂcgg ff°;5'{e§’182qr%“ﬁ1‘€°§/‘ﬁ'ft-"§, %7_d i hydro- 5H
cycl opent a[ B{qhorod ($)A@; 5-difliB)re-Behybxy)-2-(2-(R)-methyl-piperazin-1-yl)-8,7-dihydro-5H-

5-di chmr obenzyl ) oxy] - 2-[ ( 2R) - 2- net hyl pi perazi n-1-yl]-6, 7-di hydr o- SH

cycl op 'P&rcg yridi ne; (7S)-7-[(2-chloro-5-flu

or obenzyl ) o3yJhicte{7¢(BRued-2ratethyl-banzylory)elz (2améthyl-dip&razin-1eyl)-6) Y-dingdioksH-

cycl opﬁ?}éy%%pyri d ine;

(7S)-7+ t hyl - 5- chl orobenzyl ) oxy] - 2-[ (2R) - 2- net hyl pi perazin-1-yl]-6,

7- di hydr o- 58H3-Cioro-2-(peretieyl-piperaainy1-yl)-6 #-dihydre 5H-[1]pyridin-7-yloxymethyl]-4-

(7S)-7- [eéwflu grz net hyl - benzyl') oxy] - 2- [ (2R) - 2- et hyl pi per azin-1-yl]-6, 7-
di hydrgI P B%'nt a[ b] pyridine; and

é- ge:1 hél 353-(@'\(076;)3 (2; %dl&ﬂbro%mmsmlpmr&z;yhs B;7\8- ]etrﬁgydro-qu:noltme I %0

- di hydr o- N enzaon itrile; -90- or
a phar maceu gp(gg'ES{? é{% Fq'p%?y E’é'yﬁgéoﬁg%%abd@'q ’ﬂ? ecorrpound of
Claim1l V\/nes-e)htbrdm+(5-flﬂloa>|=ﬂimthysplmnoxy)rz pipgrlaainaeyl &8, 7 8atthahydoempyrictibé;e sal t

gLni?L? i ﬁgn%%%r'oro 8](8 5—d|ﬁ1uoro- nox%dz plperazm-mrlg’a' é ?lsete{ra %dIor é)u%othhe group

(7S) - 7- ( 2- chOhtoopBeBdygno-ghepoxyp2appenain-iyl-6,6/F BHetptlydrobdinolired; opent a[ b] pyri d
ine;, (79 ) - 2-Di ra2|n1
oo5H Sycl SoSTERT R ByRRi-ERG spenPb &g 14k 5 817 ichofidio-quinoiine
7-di hydr o- Mm-@ﬂ%hl@[dsimignoxy)melﬁemtl]\wy-]sbkdmpdmiﬂl-i-ﬂ1R)yrldlne and
gm{'E $ r:QZa 2- :P'CR%I;’C?‘%I(Q c%|o¥o-phénox8 i]glgér%zl n- -yq%c} Qlﬁe£o%hb[th¥Fléld' n-7-yl]oxy}benz
(7R) - Tor(SBprardatewioalyiveaptale sait pf gaid eampouhdy| - 6, 7- di hydr o- SH-cycl opent a[ b] p
yridine; and 7-(2-chlorophenoxy)-2-[(2R)-2-nethyl pi perazin-1-yl]-6, 7-di
hydr o- 5H cycl opent a[ b] pyri di ne; or a pharnmaceutically acceptable salt of
sai d conpoutgl. THe coffpouadopOlaimd 1 ethedimRhisEOgrabp of Farsula (1A);
7- (2- chl or ophenoxy) - 2-[ (2R) - 2- et hyl pi perazin-1-yl]-6, 7-dihydro-5H
cycl opent a[ b] pyri di ne (R"’)

p

(R

S

(R1b)r

(1A)
where
{ p, r and s are each independently 0 or 1, and
R, R™ and R' are each independently selected from the group consisting of
chloro, fluoro, bremo, cyano, -CH»-CN, -NH,, -OH, (C,-C,)alky!, (C+-C,)alkoxy,
(C+-Cy)alkylthio, (1-3)flucro-substituted (C4-Cjs)alkyl, (1-3)fluoro-substituted (C;-
Cg)alkoxy, and (1-3)fluocro-substituted (C,-C,)alkyithio;
or a pharmaceuticaily acceptable salt of said compound.

17.  The compound of Claim 16 wherein R? is methyl; R® is H or CHy; and R%is H or
Cl;
or a pharmaceutically acceptable salt of said compound.



or a pharmaceutically acceptable salt thereof. 12. The conmpound of Caiml
wherein mis 2 and nis 0; or a pharmaceutically acceptable salt of said
conmpound. 13. The compound of Caim 12 selected fromthe group consisting
of : 8- (2-fluorophenoxy)-2-pi perazin-1-yl-5,6, 7, 8-tetrahydroquinoline;
(8S)-8-(3-fl uorophenoxy) 2- pi perazi n-1-yl-5, 6,7,8-tetrahydroquinoline;
3-{[ (8R) - 2- pi per azi 1-yl - , 7, 8- tetgﬂahydroq u

i nolin-8-yl] oxy}benzom tril e 3-{[(SS)-2-piperazi n-1-yl-5,6,7,
8-tetrahydroqg uino lin-8-yl]oxy}benzonitrile;

(85) - 8- (5-fl uoro-2-met hyl phenoxy) - 2- pi per azi n-1-yl -5, 6, 7, 8-t et rahydr oqui nol
ine, (8S)-8442- cip,l,g&&ﬁgodﬁ@totm\mqwgmz pi perazin-1-y1-5,6,7,

8-t et rahydr oqui nol i ne;

(8S)- 8- (3, 5- Wi f | UbPBPRERRAEN 028 i Ber azi n-1-y1-5, 6, 7, 8 t et rahydr oqui nol i ne:
and (8S)-8-(3- Chh"ﬁ@m@eﬁér{&@ﬁ ﬂon?tk[é'd?@mﬁ@@ér@ns@m?’bf ﬁ_heﬁ%rl ghenoxy

8-tetrahydroqui noline;, or a armaceut i1 cal I'y acceptab
F‘ y p

conpound. 149ptiPAalycssibstituted with FoIChiBn ar lpenzil henzgioxy, '&l"(CB@;)aM' '@I{r@ror CN;
or a_phar mace i) 'oma@ﬁ@olc’ﬂ}gé 1, SHENRE, éa)'aﬁ( v IRABREhy; (51 6-The

conmpound of cl'aim ™14, “sel ect e gr oup

3- Chl or o- 7( Sﬁer(nte@dmetergwlcﬁomaw&g bi@y§ heteyopatomy mﬁl@pﬁ@dengy srieeted flom-QIN,- 6, 7-
di hydro-5H iy ¢ WEH ﬁ'dbﬁ% Q]J@tltlsted WI{h 110 3 halo grr)oupg% iCH%SO ()c:1 -Coalkyl, -

oro-7-(5-fluoro-2 e/ %
7-di hydr o- 5¢Hf99¢@rcdam, NH(OINPE, “CO) NIC - Calkyls GO to G-nembered

3- Chl or o- f?e‘tér%c Dj:alﬁhﬁqrtéé'h@féo ¥ﬂo)ns§nc7ep@h5‘é’rﬁl§;%e@d‘eﬁ*rom O, N, and ), -

di n-7-yl oxy enzonit

or o- 8- (AAB: Ni'ﬂ(éh memh@rﬁsme}ergcyﬁiemnwmm 11q/3 hetern gtoms independently

[
I
et rahydr G llttd¥hdRD, N, and S), -C(Q)-(5- to G-membered carbogycle) CH C(O}0(C-
| oro-8-(2-fluoro-p henogggéﬁw(?)p(eram rrq_eT_ §1e 5catr3 ocyce 2% c]ro( qui nol i ne
e

[ 3-
;

Ch

Ch
3- Chl or d=4alky.-a Bigfonem teppryAlldiNg-canisinyeg aiq %hqtesqam% 7,
e

Ch
e,
q

Ch

trahydr %&%Hen@@ﬁtly’%%lected from O, N o S, and a 5- to 6-membered heteroaryl contalnln 1
| oro- 8- (3, | uor o- phenoxy]j - 2- pi per azi n- 1 tétra {dro qui no

3- Ch|t9|8d1eger93mms indapendandly sriested framyfar M er é whigfy is spwpnaﬂy sighs @tqdahyd
Ui nol i RGih ond to1thraE SuBkstitubnts thdgendaritly UeleRreaRHRRPK Y, Br, Pidparf,n- 1- v -

, 8-t etrahydro-qui noline;
| ord-apharmasauicalyaseersakle salt of ssisk cpmreundy | - 6, 7- di hydr o- 5H [ 1] pyri di ne:

py
t
t
in
o-
7

o

n
Chl or o- 7- ( 3- chl or o- phenoxy? 2- pi perazi n-1-yl -6, 7-di hydro- SH[ 1] pyri di ne;
r a phar mac@ut i ddelspmperehebBrie §whereyt REigiad- é@ﬁﬁwn@recibeternaé'l %Wﬁdﬁmd of
G ai m 1oy WA o8 biinAdiny 6 wheR QPpy?iyIFRaEalEpyrinfing! akdBftibRallyRlsaRuted with

cyano, F, CI, Br, |, methyl, methoxy or -C(O)OCHj;

or a pharmacedutically acceptable salt of said compound.

]

3-
8-
3-
8-
3-
|

'
6
3-
a
3-
(0]

20. The compound of claim 1 selected from the group consisting of:

compounds of the formula

0]
Roa)\R1

wherein

R is H and R’ is 2-ethyl-phenyl, phenyl, naphthalen-1-yl, quinolin-5-y!, quinolin-8-y!, 2-
chloro-phenyl, 3-chloro-phenyl, 2-fluoro-phenyl, 3-fluoro-phenyl, 3-bromo-phenyl, 2-methyl-
phenyl, 3-methyl-phenyl, 2-isopropyl-phenyl, 2-trifluoromethyl-phenyl, 3-trifluoromethyi-phenyl,



(Rlb)r (1A) where (i) p, r and s are each independently 0 or 1, and R a,
R7b and R' are each independently selected fromthe group consisting of
chloro, fluoro, brono, cyano, -CHZ-CN, -NH2, -CH, (C, -C4)alkyl,

(Cl-A4)al koxy, (Cl-C4)alkylthio, (1-3)fluoro-substituted (Cl-C4)al kyl,
(1-3)fluoro-substituted (Cl- C4)al koxy,,. and (1-3)fl uoro-substituted
(Cl-C4)al kylthio; or a pharmaceuti caI'I?P"accept abl e salt of said conpound.
17. The conpound of Claim 16 wherein R2 is nmethyl; Rais Hor C-13; and R3

is H X h ticall t abl | 1 of id . -92-
13, - 2amsalre R PR, AR RRRY B AP BRSO A0, R
i ndeperidemntrefhyhedhecyies-(2-flooromethyl)phanyl Chpsnsky-pigernyf, 3pteanylbxy-pHeapnio3-yo-
PR L T AR s el 18 e B i RE g R TIG Ry pbioheny.
- CH2- N26T13-@Bratrioyd-loro-pyritridietsinno)-phedys 4-(Nem&hylraathenesdifdresraidops |
t ai ni 1.t het t ONns, | dent,| I f. 0] d S,
ot B 2 P g SR AR S PR SEoP Sy 3
- N( CH3 peftxidfidd,- G4Nainkthylbenzavid §0 2 (4ciifiudigphiehyl] 2, 3-diXiHE(oPhéiy2 , 2,5-diflucrophenyl,
- O - - | k . - (55 .t - .het t ai ni 1
9 A A i 2 GRS, S o LB b S g 2
6- menbeichbrdprieaylp2-ghlor-8-fndrapmenyy 3ichtoro-2-fluetophenyd tZdrdimetitdénpengden sl vy
| ect f 0] \ d - -(5-..t0 6- I
SRR L S o e e B S e U e S T
t o 3 heiedimathorgphenyidl 2 Sedintethiokyphery! £&-tlaatofSroath@phéthyh r2-fiaoraBahethyiphehy,
6- menb d h I tai ni 1 t i dent | | ect ed
Cr om 0o eer2 R nenyiC SBloCs AR et o B AR R ARG ' =
subst i trifientosnethytiepemd efiuoro-Setifboraethylghesyl, Zfyor@B:trifluoranethylphdnyld- a
h ti I I |t sai d d. 19, T d
B e e PR SOk AP RRVRRNAN, P R R
pyri m chethydxy-Svdoetyd-phenyd, 47 ¢hliocbd-raetitbxg-hipthepyir 2, Bibetriffuoropmesyl o thiomed, 8-y
bstit d wt E Br ., | | th - OCH3;
ohar o the PRty 288835 aRuoarenh R T IS B S SRR mound of
cl ai m beszsl£8jtiiasint8-pim6: HrdichiomuH-bens| 5 8J-digxieB:yl, pgddip-Seyh ghyridifi-Biyhe3,5-or mul a
dimethyl-isoxazol-4-yl, 6-chloro-pyridin-3-yl, 3-methyl-pyridin-2-yl, or 3-(N-morpholin-4-yl-
benzamido);
R* is CH; and R" is 2-chlorophenyl, 3-chiorophenyi, 2-fluorophenyl, 3-flucrophenyl, 2-
methylphenyl, 3-methylphenyl; or
R* is CH; having an (S) or an (R) configuration and R' is 2-chiorophenyl;

compounds of the formula

A
o
ION N/\
Q ‘\/
Roa)\RI

wherein
R* is CH; and R' 3-chlorophenyl or 2-chlorophenyl; and

compounds of the formula



N NO NH Roa/~R wherein RO is Hand R is 2-ethyl-phenyl, phenyl,
napht hal en- 1-yl, quinolin-5-yl, quinolin-8-yl, 2- chloro-phenyl,
3-chl oro- phenyl, 2-fluoro-phenyl, 3-fluoro-phenyl, 3-brono-phenyl,
2-nmet hyl - phenyl, 3-nethyl -phenyl, 2-isopropyl-phenyl,
2-trifluoronethyl -phenyl, 3-trifluoronethyl-phenyl, -93- 2-cyano-phenyl,
3-cyano- phenyl, 2-trifluoronethoxy-phe8d- 3-trifluoronethoxy-phenyl, 2-(2-
fl uoronet hyl)-phenyl, 3-(2-fluoronethyl)-phenyl, 3-phenoxy-phenyl,
3- benzyl oxy- phenyl , 3 (p- fluorophenoxy)-phenyl,
3 (trlfluoronethyl-thlo) phenyl, ) W -2-yl,

(trlfluoronethyl)blphenyl 2-

4 (N—nethyl(nethanesulfon anldo) pheny

2-(2,2,2-trifluoroacet am do) - pheRyl , pyraz | - INy! - phenyl ,

[1, 2, 4]tr|azol 1-yl - phenyl, 3- be m do, 3- nﬁthylbenzanldo)

2, 4- dlfluorophenyl 2,3-dif|uq¢%pheﬁy 2, 5 di fl uor ophenyl ,

3, 5-di fl uorophenyl, 2,6-difluorophenyl, 2,5-dichlorophenyl,

2, 6- di cWhefiedphenyl , 2, 3- dichlorophenyl 2 chl or o- 6- quorophenyI

3-chl or o- 2- f heqg ARBRNR is 220hRsi I | .
3, 5-di et hyl phe‘xﬁyl%l{a 52| s-t rg?’fqﬁ}gronet ﬁﬁbrenﬁ @fhl&'orHF\%HM PR “phenyl, 2
2, 5- bi sbmorwmﬂﬂviomam ph@rww-cyaawshmmét-mwhemwor 2amethaxehemylkyphenyl |
3-f 1l uoro-5- f 5-fl uoro- 2- nethylphenyl
3-fluoro-2- ﬁ%’l‘ﬁﬁ‘g‘%‘l‘“ca@f %%}dég{ag e%aﬁ‘%? ﬁéﬂ{i Eﬁﬁﬁéﬁ{ nd. 5-fl uoro- 2-
trifluoronethyl-phenyl, 2-fluoro-6- trlfluoronethyl phenyl ,

2-fl uoro- 3- trlfluoronethyl phenyl, 3- fluoro-2- trifluoronethyl-phenyl,
2- chl or 0- 5- t 34 f um&&@ﬁﬁednum%ravﬁn R R GnAngret hoxy- phenyl - 2-

met hoxy- 5-acetyl - phenyl’, 4'-chl or o- 4- net hoxy- bi phenyl ,

2,3,5-trifluorophenyl, 2-chl oro-3, 6- i fl uorophenyl,
2-ethy| 3, 5- d|fluorophenyl 2- met *-difluorophenyl, 6-fl uoro-4H

benzo[ 1, 3] di oxi n-8-yl, 6, 7-di chI enz/oLﬁlel’;SJ di oxi n- 8-yl ,

pyridin-3-yl, pyridi n-6-y|, 3, 5- yI"™N“soxazol - 4-yl,

6- chl oro-pyridin-3-yl, 3-nethyl-gQyridin-2 !él r 3- (N-m)rphol in-4-yl -
benzam do); R3 is CH3 and R |sé\ch | .0 , “K¥- chl or ophenyl

2-fl uorophenyl, 3-fluor ophenyl 0a Ret Ryl phenyl , 3-net hyl phenyl or Rais
CH3 having an (S) or an (R) ¢ flguratlon and R is 2-chl orophenyl;
conpoungigergh the formula NN ON, Roa"RH wherein Rdis CH3 and R

3-chl orophenﬁ/l or 2-ch]oro hen¥1
is H; and R" is 3-fluorop

enylazqchlorophenyl 2-cyanophenyl, 3-cyanophenyl, 2-
trifluoromethyl-phenyl, 2,5-diflucrophenyl, 2,5-dichlorophenyl, 2-chloro-5-fluorophenyl, 5-fluoro-
2-methylphenyl, 5-chloro-2-methylphenyl, 2-fluoro-5-trifluoromethyl-phenyl, 5-fluoro-2-
triftuoromethyl-phenyl, 2-chloro-5-trifluoromethyl-pheny!, 2-fluorophenyl, 3-chlorophenyl, 2-
fluoro-5-chlorophenyl, 2-fluoro-5-cyanophenyl, or 2-methyl-5-cyanopheny;

or a pharmaceutically acceptable sait of said compound.

22. A compound selected from the group consisting of:

compounds of the formula

wherein



conpounds of the formula -94- NNON, H R Roa wherein Rdis Hand Rl is
2-chl or o- phenyl , 3-chl oro-phenyl, 4-chloro-phenyl, 2-fluoro-phenyl, 2-

br ono- phenyl, 2-cyano-phenyl, 3-cyano-phenyl, 4-cyano-phenyl, or

2- met hoxy- phenyl ; or a pharnaceutically acceptable salt of said conmpound.
21. The conpound of claim1 having thegdormula aNN O' CoeL N\\H Ra R
wherein Rais H and R is 3-fluorophenyl, 2-chlorophenyl, 2-cyanophenyl,
3-cyanophenyl, 2- trifluoronethyl-phenyl, 2 5-di fl uorophenyl

2, 5- di chl or CFPWQQ?G'—dncfﬁor%hhéﬁypz%mdrwéﬂﬂh%bﬂbropﬁeﬁ)}l YN RopheSt mnumsmeaw

5-chl or 0- 2- met hyl phen trifluorone uor o-
trifl uo?’B‘ﬁHWWPU%h% ¥hylp@eeyh %Fr@USWWthGFﬂn%PWPWh%CYGQQHWEOHr %Ehenyl
3-chl Ord?ﬂlfb%ﬁh'enyIZZ 5Id.fmrdbhén,ﬂm 9JamRBRBNENyI, 2:4- hlmwpfheﬁ?namoaeryl or

2- met hyl - cyanop henyl; or a pharmaceutical [y acceptable salt of said
corrpourﬂi‘at yip ”Vh5cfbﬁ9ﬁbamﬁt|§\é¢"@@wet§°ﬁﬁ"w'f‘t%ﬂ W"ﬂ@)‘ﬁ%‘l%@ Yintpdet-4-yl. Sonpounds
of the fFdiHbah-a\, I}Jre.qnéiqq yMliklogvherein -95- R is 2, 3-di chl orophenyl,

2- chl orophenyl, 3-chl orop nyI T | uor ophenyl , 3-f|uoropheny|,

2- met hyl phenyl , 3 nethylphenyl 2 trlfluoronethylphenyl 2- cyanophenyl ,

3- cyanophenyl 5- dlfluorophenyl 2, 5-di fl uorophenyl, 2,3-difluorophenyl,
2, 5- dlﬁ@FW?P?#ﬁﬁf e fopmelayor o- 5- nethylphenyl 5-fl uor o- 2- met hyl phenyl ,
isoquinolin 8-yl , 2- met hyl - qui nol i n- 8-yl , |ndan-4-yl, 6- fluoro-indan-4-yl,

or 6-rrethy|-pyridi n-2-yl; [
I p
E N N/\
Q )\/N\
Rt HC H
wherein

R' is 2-chlorophenyl, 3-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-methylphenyl, 3-
methylphenyl, 2-triflucromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 2,5-difluorophenyl, 3,5-
diftuorophyenyl, 2,3-diflucrophenyl, 5-fluoro-2-methylphenyl, 2-fluoro-5-methylphenyl, 2-chioro-
5-methylphenyl, or 6-methyl-pyridin-2-yl; and

a compound of the formuta

B [
~ 2
N N/\ ; N N/ﬁ
e K/N Q K/N
* Lt HC “H L HC “H

wherein
R'is 2-chlorophenyt;
or a pharmaceutically acceptable salt of said compound.

23. A pharmaceutical composition comprising
(@) a compound or a pharmaceutically acceptable salt thereof according to claim
and

(b) a pharmaceutically acceptable carrier,



compounds of the formula CN N R H3C ~ NCH wherein R is 2-chlorophenyl,
3-chl orophenyl, 2-fluorophenyl, 3-fluorophenyl, 2-nethylphenyl, 3-

met hyl phenyl, 2-trifluoronethyl phenyl, 2-cyanophenyl, 3-cyanophenyl,

2, 5-di fl uorophenyl, 3,5- difluorophyenyl, 2,3-difluorophenyl,

5-fl uoro-2- net hyl phenyl, 2-fl uoro-5-nethyl phenyl, 2-chloro- 5-nethyl phenyl,
or 6-nethyl-pyridin-2-yl; and a conpou®-of the formula aNNN N ~R H3C H OR
H3C H or wherein R is 2-chlorophenyl; or a pharmaceutically acceptable
salt of said _compound. 23. A pharmaceutical conposition conprising (a) a
conpound or #&*phafhheeeof 8 gpmpodndeifeiain & i the mamadure fawedicagentdocthai m

and (b) traatméﬁrmwtrgcqabéafo@ﬁ&ﬁ%aalséaé‘@Eamon orfsordet. The use of a
conpound of Caiml in the manufacture of a medi canment for the treatnent of

a 5-HT2, receptor-nedi ated di sease, condition or disorder. 25. The use of

cl ai m 24 whesei n e ysh sLasm 24?%Q|‘e§d @1@ d?éeagf)sébfn‘é%n loP di3B cff“e?fseéielédié&mrorﬁ he

group consisting of eating disorders (e. i nge eating disord
anor exi B¢ AP 5aNSisHNG) of ealjap (ligordess de. Qr: W?@INQ(@SC@def eeerexiei and bHiraia). or i e

or foodykightless oRREAIRS (BRPSeli&ioR YPRERAS 0P Fdod m@hﬁl@sgﬁdhr Qb;ﬁegl -S4 kdagioRy, dus,

type |l diabetes, depression, atypical depression, ol ar ers,

psychos@%es'tbcq'ﬁbﬁﬁﬁn'f‘é'ﬁldﬁs %%H\H‘Qﬂems aﬁarpéwro@évmc@hgwewrmbln@far disorders,
revar d- paladRd, {eRRphRNS, (JShé]noral a‘ﬂ%ﬁbﬁé SlSHe A raoéaanafe% beRdibrsqEg.,

suppressi'on of cocal ne- and rphine-induced conditioned place
pr ef er efRAEitionad, palage cavoiglanse, sa@m. 3% iSYBPr@psien defr socaingyupBed vinprphingtiodieed | | s m

(e.9., &narbréd %mééepreﬁ-!?éHc@F | QUbsfaned %Buéjeepa%'&fﬂ:ﬁﬂé’%s‘oﬂféré’dh’ﬁﬁlsfvftyeaélmh

absti nence cravi ng reduction and rel apse pr eventi on of [ cohol inta
t obacco (esb@leohob aguse, agiction andian denasdenceciasiyding dieatment é@r %i@ﬁ@men@révmg

i'ncl udi Reudtiof HndErdiapspréventibh &f %%@H&tlhﬁﬁe)a%aﬁ% aps&e @'%V‘é‘ﬂBklﬁé‘ ad@ttion,

t obacco snoking), prenenstrual syndrone or late | uteal ase syndrone,

ni gr ai nf‘eesseim@d/%%raadﬁnceamﬁmd&g/trﬁtm@mfer AGViRg dedisien |aad relaRsgRIPY§EON

phobi a, ofSekdceb YRR piafthstiat 4PRdrbfme rMIS®Sluteal phase syndrome, migraine, panic
disorder, anxiety (including agoraphobia, a specific phobia, social phobia, post-traumatic stress
disorder, acute stress disorder, and generalized anxiety disorder), post-traumatic syndrome,
dementia (including memory loss, Alzheimer’'s disease, dementia of aging, vascular dementia,
mild cognitive impairment, age-related cognitive decline, and mild neurocognitive disorder),
seizure disorders, epilepsy, gastrointestinal disorders (e.g., dysfunction of gastrointestinal
motility or intestinal propulsion), attention deficit disorders or attention hyperactivity disorders
(ADD/ADHD), disruptive behavior disorders, impulse control disorders, borderline personality
disorder, obsessive compulsive disorder, chronic fatigue syndrome, anorexia nervosa, disorders
of sleep (e.g., sleep apnea), autism, epiiepsy, mutism, spinal cord injury, damage of the central
nervous system (e.g., trauma, stroke, neurodegenerative diseases or toxic or infective CNS
diseases (e.g., encephalitis or meningitis), cardiovascular disorders (e.g., thrombosis),
Parkinson's disease, Huntington’s disease, dyskinesia associated with dopamine agonist
therapy, restless feg syndrome, essential tremor, disorders that comprise as a symptom a
deficiency in attention and/or cognition, a mood disorder or mood episode (including depressive
disorders), a neurodegenerative disorder or condition, Tourette’s syndrome, a tic disorder, male
sexual dysfunction (MSD), female sexual dysfunction (FSD), and lower urinary tract dysfunction

(including urinary incontinence).

26. The use of claim 24 wherein the disease, condition, or disorder is selected from
the group consisting of psychoses; schizophrenia (e.g., of the paranoid, disorganized, catatonic,
undifferentiated, or residuai type); schizophreniform disorder; schizoaffective disorder (e.g., of



di sorder, acute stress disorder, and generalized anxi ety disorder),
post-traumatic syndronme, denentia (including nmenory | oss, Al zheiner's

di sease, denentia of aging, vascular denmentia, mld cognitive inpairnent,
age-rel ated cognitive decline, and mld neurocognitive disorder), seizure
di sorders, epilepsy, gastrointestinal glsorders (e.g., dysfunction of
gastr0|ntest|nal notility or |ntest|nal propul sion), attention deficit

di sorders or attention hyperactivity disorders (ADD ADHD), disruptive
behavi gy &Eu@%ﬁme drrme"d%sreeem RyPe); giemro%r Gisorder; @%éthﬁk?e-uﬁ&ﬁc%ﬁ "Rériotic

di sorder, sessi've conpul sive di'sor hronic fatigue syndrome; anorexia
ner vos@ﬂsoréﬁ"s(ﬁﬂjep%\mhéfﬂs zlﬂdéiéﬁd b algohols paphetamineaannabisi spsainsyinBlYsNGgenfut i sm
spi nal EHERER: ordBEEMAY [cC8bd: Sarid- perdohdl

str okemﬂ%%ﬁtrso elgig%eor ative I@i@g)é?égs%@é]ﬁ;{ ox?rggoé tﬁn?g%}fhﬁve CNSn &eggggsgga
(e.qg. méﬂ@ébﬁéh&ﬁG@i@ﬂ*ﬂﬁénlngltls) cardi ovascul ar disorders (e.g.,
thronb05|s) Par ki nson' s di sease, Huntington's di sease, dyskinesia

associ ated with dopam ne agoni st therapy, restless leg syndrone, essenti al
trenmor, di s¥f-derBhe uga ofcolapt 24 avhgreimt en eonditien iog Idtsn r isrsedgctesfranon
and/ ory d r ve

a0 OS5k b0 ufy B9 3B SBEAEDHo ARLOACE PRI bk oW splere

a tic ehssssivcompisive @%qrd%n npytsmumtﬁc:ostre(ss/sm;orde@m%e stremldisgyderuaed i on
(FSD), tract dysfunction (including urinary

incont ﬁgﬁg%g&@@%&9$ﬁgﬁﬁge of claim 24 wherein the disease, condition, or
di sorder is selected from the group consisting of psychoses; schizophrenia
(e.g., of the pafpnQ 3@5@ ; t

resi dual tf%g) agchlf%gﬁggﬁ? ggﬁ? sg$ er ﬁggg gg%?@gﬁ f%%kﬁﬂfmﬁg g.

of - 97ﬂ1etgﬁ@1pd@qn§§tlm1af demp@tlaarcogm@edd-;qﬂplé§whpt9rrlsw5é*)lzhe¢m¢r@sdlme. eftestioder ;
subst ajggy | s%@ Eﬁx&h%{e‘?s d?ée%%édﬁwhltufnﬁa&t deﬁ%ﬁﬁ@%{:&oﬁa@%@ﬁ%ﬂt doér Qih‘éPhO'
anphetanlne anna cocal ne uci nogens, I nhalants, opi ol
phency@ug-delaey ; dmrﬁ@nmmgnﬂau assodietedoith hetrwaraaiottmnqryp@ ca'nbrabéﬁaymﬁal ity
0 sor dimdthial Bobll Ul Hififhardls dRGsHSE Phrdiahd ddeodlicrdl ROIR S ase,
condi tion or disor IS se from e group consistin anxi et

pani ¢ ttﬁr@mﬂaeriellrugbrammﬂﬁbpadlscad@rp@@stftra@rr@n@tﬁtrass si@@rcwr preots Zetardation; a
obsess o] ve ,di r S odi SQ¢ ; tress
i sor deging (BUE! (8 oh; RAURES oDk malldRlis RoldEl: of £ Ul 8 Wier®

wher ei wmeseloa) smon@eﬁmwtwgwcbwtydmwdqm agesretateck oguitive sierlineh ecogmts\(qo
consi s Lt s di sease;
ot ontohafs SeplEliR ey SRR anl ol Hbleddn SRb AR A BhioBaY Conont i &
al coholic denentia or other drug-related denentia, denentia associ ated
wth intra ni t r i

Fnt i ngt on 22 i adSeRR Gidin SELASR b dREEe, co ATl AeciaBn sBlbid Kol

del i rithergroumeensistingdif agnelest disqrden afmaedrepisede Snajosdeptessivedpisoderatthamild,

retar §ﬂ6de9£'te é s v‘éPer %Bg a%ar%%?rm&éd thood" SRR 2y ORARlc mBBY BFiEBdd, &

di sor or a
depressive epxsode w:th atyplca| features a depressive episode with melancholic features; a

depressive episode with catatonic features; a mood episode with postpartum onset; post-stroke
depression; major depressive disorder; dysthymic disorder; minor depressive disorder;
premenstrual dysphoric disorder, post-psychotic depressive disorder of schizophrenia; a major
depressive disorder superimposed on a psychotic disorder such as delusional disorder or
schizophrenia; a bipolar disorder, e.g., bipolar | disorder, bipolar Il disorder, and cyclothymic

disorder.

30.  The use of Claim 24 wherein the disease, condition or disorder is selected from
the group consisting of Parkinson's disease; Huntington's disease; neurodegeneration
associated with Alzheimer’s disease, multi-infarct dementia, AlIDS-related dementia, and Fronto
temperal Dementia; neurodegeneration associated with cerebral trauma; neurodegeneration



expression); attention-deficit/hyperactivity disorder; age-rel ated
cognitive dedine; cognitive deficits associated with psychoses; and
cognitive deficits associated with schizophrenia. 29. The use of Caim?24
wherein the disease, condition or disorder is selected from the group
consi sting of a nood di sorder, a nood i sode, major depressive episode of
the mld, nobderate or severe type, a Hanic or m xed nood episode, a
hyponmani ¢ nood epi sode; a depressive epi sode with atypical features;

cat at orASSorERY L ok 5 B aleton bR i, SERREL Mo pi%%ﬂﬁﬁré“"aﬁ "
gepr esshduted maneurodey@neratione thes@deganeralips t hassomatéldsowdbr epiieptis dejauessi ve
i so enenst r

i sor ddleua RS ot AR e ARG Erind AR R AR B rooced on a

psychotic di sorder such as del usi onal dlsorder or schi zophrenia; a bipolar

i sor der | 30T Tnd"Busear e 2R Br BReSte conftai o I et ©

di sorder is selected from the group consisting of Parkinson's disease;

Hunt i ngton di s neuy odegene ra1| associ a
0 Sease. Cmurr ;B e AR SERRY di2ast hAUEM PhoSuf’ B s fom
t enper ahe I@edupntomtstmgalmf edeaggaﬂeba:rersa(e @s binge adatinly Wisoldes camhedd, ndabutieia),

neur odegener ati on -_associated with troke neu eneration associ at ed
¢ cdRal s o Fapeel eia, 3Rt Jotth Bhbnk F /RS A S REAERT S pprs88R
neur odepesi®r ati on associated with epileptic seizure; neurodegeneration
associ ated with neurotoxin poisoning; and multi-system atrophy. 31. The use
of claim 26 wherein the disease, condition or disorder is schizophrenia.

32I The ufse 3af cEaé as@4f aheinegonnd be Crhirs elaa ¢he ngndfatugmofoa méidiameet fof sse
t f t t
o o e BB B e P b P B S Bl el 036 1

in cal @bnd’itu@forfmmﬂdernt ake, and/or appetite suppression), or obesity. 33.
The use of a conpound of Claiml in the manufacture of a nedicanment for use
with a pharmaceutically active agent for the treatnent of a 5-HT2,

recept or - neguat edhdi asasef, claannddt wheredr tiob sgHatebceulidallyThaetives eageht ¢d aanm 33

wher ei n ar [ 1 nt i n nti hot i nt .
erei I‘psyc}?oqlcaggﬁteu“ cally active agent is a anti psychoti c agent



