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Fi el d of wbeodemsersi on The present invention rel ates topaTABRISH43T9
substituted bis aryl and heteroaryl conpounds as descri bed herein. Mre
specifically, the present invention relates to a series of dialkylam no,
pi peridi nyl -or piperazinyl substituted his aryl and heteroaryl derivatives.
This 20 invention also relates to nethods of making these conmpounds. The
conpounds of this invention are selective serotonin, 5HT2A, antagonists
and are, therefore, useful as pharmaceutical agents, especially in the
treatnent and/or prevention of a variety of diseases including diseases
associated with the central nervous system More specifically, the
conmpounds of this invention are useful in the treatment of a variety of
sle%p di sorders. 25 Description of the Art Chronic insomia anong adults in
the“United States has been estimated to be present in ten per cent of the
adult popul ation, and the annual cost for its treatnment is estinmated at
$10.9 billion. JAMVA 1997; 278: 2170-2177 at 2170. Chronic insomiacs report
el evated |evels of stress, anxiety, depression and nedical illnesses. The
nost comon cl ass of 30 nedications for treating insommia are the

benzodi azepi nes, but the adverse effect profile of benzodi azepi nes incl ude
daytinme sedation, dimnished notor coordination, and cognitive

i mpai rments. Furthernore, the National Institutes of Health Consensus
conPerence on 1 WD 2006/ 086705 PCT/ US2006/ 004879 Sleeping Pills and

| nsomi a J evel oped gui del i nes di scouragi ng the use of such
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m suse, dependency, w thdrawa d hsomi a. JAMA 1997; 278:
2170- 2177 at 2170. Therefore,ggtqg é@@#pﬁl}sﬁto have a pharnmacol ogi cal

agent for the treatnent of insomia which 5 is nore effective and/or has
fewer side effects than those currently used. The preval ence of obstructive
sl eep apnea is estimted to be approximately 1-10%in the adult

popyl ati on, but may be hj i @N@ Wala VA . Diagnostic and
Statistical Manual of I\/E%tr&aif(;gbsor ?E#ﬁﬁquﬁml can Psychiatric
Associ abielinof théBivemginon D. C.  (1994). Prelim nary evidence suggests that
havi ng obstrfctive sl eep apnea may contribute to 10 i ncreased

suscept i bi | i t§e thEesehl GvHST urlaies cionpl sesies i o substibtichdihyapdr trehdieemary]
car di aCcompounds as described herein. More specifically, the present invention relates to a series of
dialkylamino, piperidinyl or piperazinyl substituted bis aryl and heteroaryl derivatives. This
20 invention also relates to methods of making these compounds. The compounds of this
invention are selective serotonin, SHTaa, antagonists and are, therefore, useful as
pharmaceutical agents, especially in the treatment and/or prevention of a variety of diseases
including diseases associated with the central nervous system. More specifically, the
compounds of this invention are useful in the treatment of a variety of sleep disorders.
25 Description of the Art
Chronic insomnia among adults in the United States has been estimated to be present
in ten per cent of the adult population, and the annual cost for its treatment is estimated at
$10.9 billion. JAMA 1997; 278: 2170-2177 at 2170. Chronic insomniacs report elevated
levels of stress, anxiety, depression and medical illnesses. The most common class of
30 medications for treating insomnia are the benzodiazepines, but the adverse effect profile of

benzodiazepines include daytime sedation, diminished motor coordination, and cognitive

impairments.  Furthermore, the National Institutes of Health Consensus conference on



arrhythm as, stroke, and nyocardial infarction. Excessive daytine

sl eepiness is also a major conplication. Currently, the therapies used to
treat obswouoddioseros| eep apnea include weight |oss for tireT/Usb@smo43asi ent,
Nasal - conti nuous positive Airway Pressure (a facemask used at ni ght which
15 produces a positive pressure within the upper airway), pharyngeal
surgery and the adm nistration of a variety of pharmacol ogi c agents which
have noSldepimg Rillowed Itsomén i@nt9i8d dlaye dsvaiemsisduidielinehastoutding He ds348-stab8
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where it js postulated that an 30 excess of serotonin dué to dysfunction of

the ser 8EByihmias; gzgks: A myogasdinbinfaraomi Exeessize dayime slaepingsens alshiaghajbavor
obstructliyeiappggas; European Journal of Pharmacol ogy (259):71-74 (1994)
further wo on rat nodel with 5HT2 antagonist. 2 W) 2006/ 086705

PCT/ US2006/ 0C4féa1helthefgied deddb $ehosiRBuai veaidptphta theat Wedhs | ReRor the
di sorders including sleep apnea by admnistering to a patient in need of

such a Phesatnrtipnt, Naspcontinuruaguenitive Airwan Pagspira-(2-faceraskersgd et aighagdnétst i n

comii nat.j i t.h .ant i ressant such as serotonin reuptake inhipbitor
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ref erences described herein are incorporated herein by reference in‘their
20 Inhibitors and Psychotropic Agents (including those that prevent the reuptake of biogenic
amines such as norepinephrine, dopamine and serotonin). Id. At 1353. Many of these
pharmacological agents used also have a ventilatory depressant action (such as
benzodiazepines) or other side effects such as urinary hesitancy and/or impotence in men
(Protriptyline) so that a new agent with fewer side effects is needed for the treatment of
25  obstructive sleep apnea. Even though serotonin is a sleep-inducing agent and may be a
ventilatory stimulant (Id. At 1354), SHT,, receptor antagonists have been found useful in
treating obstructive sleep apnea. See also Am. J. Respir Crit Care Med (153) pp 776-786
(1996) where serotonin antagonists exacerbated sleep apnea produced in English bulldogs.
But compare, Journal of Physiology (466) pp 367-382 (1993), where it is postulated that an
30 excess of serotonin due to dysfunction of the serotonin biosynthesis mechanisms might set up
conditions which favor obstructive apneas; European Journal of Pharmacology (259):71-74

(1994) further work on rat model with 5HT, antagonist.



entirety. However, there is still a need for developing a conpound that not
only exhibits selective 5HI2A antagonistic activity but also exhibits

i nproved wehedepsprosperties with no or 15 mininal side- eCrast&s/004879
Accordingly, it is an object of this invention to provide a series of

di al kyl am no, piperidinyl or piperazinyl substituted bis aryl and
heteroaryl derivatives which are potent, selective serotonin, 5HI2A,

ant agoni st's. BPt1 262 aPB disaleseshy methodfofttieating siegmtiisonletsangludinigdiceprapaesbes
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an entirety.

However, there is still a need for developing a compound that not only exhibits

selective SHT24 antagonistic activity but also exhibits improved safety properties with no or
15 minimal side-effects.

Accordingly, it is an object of this invention to provide a series of dialkylamino,
piperidinyl or piperazinyl substituted bis aryl and heteroaryl derivatives which are potent,
selective serotonin, 5HT,,, antagonists.

It is also an object of this invention to provide processes for the preparation of the

20 dialkylamino, piperidinyl or piperazinyl substituted bis aryl and heteroaryl derivatives as
disclosed herein.

Other objects and further scope of the applicability of the present invention will
become apparent from the detailed description that follows.

SUMMARY OF THE INVENTION
25 Thus in accordance with this invention there is provided a compound, including
enantiomers, stereoisomers, and tautomers of said compound and pharmaceutically acceptable
salts, solvates or derivatives thereof, with said compound having the general structure shown

in formula I:
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30 wherein:



integer froml1l to 4, x is an integer fromO to 8 y is an integer from1l to
9 and sumof x and y is 2n+l; wherein R3 and R4 are hydrogen or Cl_4al kyl ;
or R3 andwB4odcaiseost oget her with the nitrogen atomto wecchustévepomre
attached 15 form an unsubstituted or at |east nonosubstituted heterocycle;
Rl and R2 are the sane or different and sel ected i ndependently of each
other from substituted or unsubstituted aryl, heteroaryl, aryloyl,
het er oaryl oyl x=&awyl sul fonyl,  heteroarylsulfonyl, aryl Cl_4al kyl,

het er oar yl C1_4al kyflenokisiexBetia singlg gr doulids band hejivean Read Yaal kyl |

C3_8cycl oal ky} am %4 k .di C3_8cycl oal kyl ami noC1_4al kyl ,
C3. 8cycl oal k?slf %@%’a yl g&n)*i’ nbelo.%%al kyl, di C1_4al kyl am noal kyl, heterocycle,

het er ocycl eCl #alkytHR, CD, 8@k N beNa:ocycl eCl_4al kyl ; or Rl and R2 taken
together with the nitrogen atomto which they are attached form an
unsubst i t ut ed: ENECO-DESS(ReJBubsti t ut ed het erocycl e; and wherein 25 the

substituents ,an t fromt. QUR_Gconsi St of substituted qr
unsubstitute ’Bg%n;lle% g%éﬁ%?%%?éﬂélﬁgrreg{ 2@% _lﬂgﬁﬂgwe,ntﬂﬁg%’é? S%Ciﬁl% _aﬁea{:%ﬂr,%’
het er ocycl e, IG3 eBayat@abkgD; Cl_  4al kyl, C1. 4al koxy, Cl_4al kenyl,

fluoroal kyl or fluoroal koxy of the formula CnHXFy or OCnHXFy wherein n is
an integer f s ubsttuged or ungubstitutert asgleor Hetespargl;to 8, y is an integer from

NG aal kyt FBu0l < inBREnted: By ARy g nfioadt TalqebinCN - ARDIRLR Calio,
- S02(Cl_4al kyl ), lalsauexy, @Qalﬁéﬁﬁﬂ,ﬁbﬁ’l; hetmlafye,:a?y18§441@1m&§@w§1%m§9| koxy,

-0-phenyl, -NH2, -NH(Cl-3alkyl), -Nd -3al kyl)2 or phenyl;
2008Y 086705 PCT/ USzomellobasitgorofeey ofahg FormsilaCidFe o1 0CaEdhertedin aroamt i c,

{rom the o oup colluPet TR 1S B Riletst RIF oo 5% FhSroRRBpaty

aromati c nono- or sBGY¥&ldng yrik DAH1;a0digt erocycle is a 3 to 10-nenbered,
non-aromati c, nmono- or bicyclic heterocycle 5 containing one or nore
het er oat ons sel ecRednd Regrethyeregeowp Caoalkylsoi ng of N, 0 and S.  The

conmpounds of thisgnvention can be forpulated into pharnaceutical

conposi tions andﬂélﬁgggéé%ﬁfﬁ?gftw &4 itﬁumgro\gg} f‘tBWO(}lef)}?n@@é@@ aétta&l?eé]s
Espgci al |y, the conpounsien &f udsibstitute® bR 160 nhBsibRli@Edd NeferS§LRL ONi N,
5HT2A, antagonists and are, therefore, useful in the treatnent "of a w de

vari ety of difs@ad&s areshesime ecdiffetent arvbsebastedrindepandontiy ©f sychit aher fivim e
IS inventi.on useful i

particulary. 10, LlsERTROULR Bl 0hS) LS oD PP el Mok Mo, o
to insomia and oRgkfdaEfliNRnF], BBRCARNSR heteroarylCy_salkyl, aminoCisalkyl,
Cr.salkylaminoCi4alkyl, Cs gcycloalkylaminoCy.galkyl,

20 diCs gcycloalkylaminoCyalkyl, Cs.gcycloalkylC.4alkylaminoCy_qalkyl,
diCy_salkylaminoalkyl, heterocycle, heterocycleCy_galkyl,
Ci.salkylheterocycleCy.4alkyl; or

R; and R; taken together with the nitrogen atom to which they are attached form an
unsubstituted or at least monosubstituted heterocycle; and wherein

25 the substituents are selected from the group consisting of substituted or unsubstituted

aryl, heteroaryl, arylC;_4alkyl, heteroarylCi.4alkyl, heterocycle, Cs.gcycloalkyl, C;.
salkyl, Cy.4alkoxy, C;4alkenyl, fluoroalkyl or fluoroalkoxy of the formula C,HF, or
OC,H,Fy wherein n is an integer from 1 to 4, x is an integer from O to 8, y is an integer
from 1 to 9 and sum of x and y is 2n+1, -NO,, -NH,, -NH(C;.4alkyl), -N(C;.4alkyl)s,

30 -CN, -C(O)Rs, -NHC(O)(Ci.4alkyl), -SO,Cl, -SO4(C;.4alkyl), halogen and hydroxy;

wherein

Rs is hydroxy, C;-salkoxy, -O-phenyl, -NHy, -NH(C;-3alkyl), -N(C;-3alkyl), or phenyl;

4



DETAI LED DESCRI PTI ON OF THE I NVENTION The terns as used herein have the
foll ow ng neani ngs: As used herein, the expression "Cl 6al kyl"™ includes

met hyl amwloebdwisem®soups, and 15 straight-chai ned or br aochesdoognesyd ,
butyl, pentyl and hexyl groups. Particular alkyl groups are nethyl, ethyl,
n- propyl, isopropyl and tert-butyl. Derived expressions such as "Cl_

4al koxy", "Cl_4thioal kyl" "C 1 4al koxyCl_4al kyl ", "hydroxyCl 4al kyl ",

" Cl_4al kyl cahbiernzryl is a 5 €1 10alchtbeyesh ptvaryic Ghoda! de plicyclid kdterbaldtoxottanigny! ",
"am noCl_4al kyl ", "Cl1. 4al kyl ami no", " Cl_ 4al k)ﬁl car banoyl C1_6al kyl "

"C1_4di al kyl car baf8§ PE:‘IIEEF&?%VPatOHﬁﬁﬁISQte@#OEDt aigrquf@aw&twgs@ﬁhhd&gdtal kyl ",
"am noCl_4al _menfbkRie - Yhe i o | 4al kyl ",

"phenyl car boéﬁéﬁgw% Wegﬁgﬁabﬁélﬁlﬁgé‘%}fﬁa{)ﬁ&ﬂ&g?@t 0 be construed

accordi ngl y. hegracyeld iheB & b)-niebessdpnes-atonmrtic GAoba! dtdivyklic h&tetoupds et henyl
and straight-chaj ned or brapched propenyl, butenyl, pentenyl and hexenyl
groups.  Sini CAMAYING 8 o5 TS BEPBHOTREeleckAl iy i Erpirf e N O RYnOt ange
propynyl, an i i . 2 | and.
exyny! ar oupt® RERERLh HANERE RHoR LATES Rtmathaihlo RS Mee) Euiions
same neand rge aseful' @1 t@atinganositty whidisBaszastatas. s Especilep s eohpdusds’ e thig al |y

as "R-CO," where F IS a Cl.,3alé<ﬁl as defined herein. Additionally,
"Cl_3al KCRUPhEGpriecyeRerotpin P E e anfagaistuand are, thestase.fusefal inythe treatmeat y|

shal | : : : r l‘aiého - no etc. 30
Der i vecrjr% g)% p‘)frllgé smi!%%t qggfcl:%hgg a'$%%_ ac%tgxt{/fé Qgﬁ%%%ffﬁ%%ﬁe X.yﬁirglpaﬁg:lugaﬂ[yo be
const r ugts coagoonds ofghis.inteniiéh 2066086705 tRETMLIDE0L 6AQOABIED, #FSsldépikoi@rei N,

nmeans that all of the hydrogen atons

t he expr@is'.on "Cl_6 perfluoroal kyl " ]

in said! ‘!ét}lilgB‘%tdi?Bh%%ﬂédF%lﬁP%@&awitohsthawﬁlﬁ@wn@ms. Il lustrative exanpl es

include trifluoromepy (ght - chai ned or
ARED PRESCRISI Y iy RN

branched hept af | uor opr op tyl, pentyl and
tridecaf | uor @hesysgs ostdherde haweetle eXlovasg @Bingsel_6 5 perfl uoroal koxy",
cordingly. As used herein, the expression "aryl" means

is to be construed ac As L [ €
subst it ut ed 2&5 Wsd UsERing theeeripersiop "ersallyhpinchides syl 4ndc chyhgpivps, aid

substi t f i d -, - tolvl,1,.2- -

1, 21% xyl gtfr ﬁghf%élog%ﬂ?ﬁgq P% Y 1ﬁe%t% V1 eél? ltaﬁ@ Ih,exgi; &> “H%UB%’%IFWBE %%y‘gﬁé’ﬁlﬁ " or
" subst i tuwet edthyhapthylh-proglis dsdprepyd dzﬁ'ldafb}(t—ﬁﬁtﬁlt. heDRRea! dXlpeessiels shiapt &€ ,as
further (iiefl ned herein or one known 10 in the art. Derived expression,
"aryl subFERY s, " Gigthiepllsd” ¢ dnsetosiCactisldi nhydroxheeikyl'c "Gxalyylcagonfl”,

aryl sul f@n i e esul fonyl,~ p-t 0ol uenesul.fonyl, and the, like., As
usgd her%l'%é!ko;x Eéeéjﬂél(% %@;%@ﬁ(gf;, " CG_lZzIr ﬁ%iﬁ_(ﬁycl?&m%neang tha? %F’HB’ illhlar yl
as defi Medsalltybmeing”,1G hlylch®amab i GhRdl"t 0Cldididbkiibamsy el ARed A8ER-Nor

Represent ati ve _exanpl es i ncl ude
20 di-CyalkylaminoCisalkyl”, "aminoC;.4alkylcarbonyl" "diphenylC;_salkyl", "phenylC;.4alkyl",
"phenylcarboylCy.salkyl" and "phenoxyC;.salkyl" are to be construed accordingly.

As used herein, the expression "Cjalkenyl" includes ethenyl and straight-chained or
branched propenyl, butenyl, pentenyl and hexenyl groups. Similarly, the expression "C,.
salkynyl" includes ethynyl and propynyl, and straight-chained or branched butynyl, pentynyl

25 and hexynyl groups.

As used herein the expression “Cjsacyl” shall have the same meaning as
“Ci.¢alkanoyl”, which can also be represented structurally as “R-CO-,” where R is a Cisalkyl
as defined herein.  Additionally, “Cjsalkylcarbonyl” shall mean same as Cj.acyl.
Specifically, “Ci.qacyl” shall mean formyl, acetyl or ethanoyl, propanoyl, n-butanoyl, etc.

30 Derived expressions such as “Ciiacyloxy” and “Cj4acyloxyalkyl” are to be construed

accordingly.



benzyl, phenyl ethyl, 2-phenyl propyl, 1-naphthyl methyl, 2-naphthyl nethyl and
the like. 15 As used herein, the expression "heteroaryl" includes all of

t he knowwbeb@visatoem contai ning aromatic radicals. Represarsta@iciovs79
5-menebered heteroaryl radicals include furanyl, thienyl or thiophenyl,
pyrrolyl, isopyrrolyl, pyrazolyl, imdazolyl, oxazolyl, thiazolyl,

i sothiazolyl, and the |ike. Representative 6-nenbered heteroaryl radicals

i ncl ude pyri disnyded hepsin,i dhazxpyessiopy Gy gipdifiuokoallpyt amany that tafli afztheydroged t he
i ke rad cal s Tent ative e a‘%l es 20 of bicyclic heteroaryl radicals
o1 ude ABon 0T S £ 2 P BEHLNG I, (RSt 9PIbquilkgKiHg] Sxamples include

i soqui n%ﬂﬁmbmeﬁ NZhgi &ﬁfa?ﬂu)ﬂoetﬂtyﬁdm I ghnoéﬂairﬂ:ﬁf %Pa)ﬁl:hﬁdo %Eé{gﬁ@}ﬁfg& anand

the |ike radical Si'm e expression eteroary S
that t heomlﬂlwmimtgll urak:ca‘fhfdrai];mdtyﬂlam@trfdebéfldomﬁehﬂr graﬁpsadj)‘@ﬁ/eﬂ@xﬁksﬂ@{ kigh s @
def| ned ein,. Representative exarrpl es include furanyl methyl,

t hi ehyl QF‘E{}"P’COE‘E“(XQ%H% IsAnsisedAsFordmgly ol yI et hyl , i sopyrr ol yI ethyl, 25

|yl met | WG t h
DY 2ok onet P ek AR O e 0%, ey i LESAISIELR phl o
cont ai ninaghtbylcl $pzacrfadexaaip$es HFequbstiraredashions &mﬂﬂ@ﬁﬁrﬁﬂhd&%—?w%&bl@l riggli cal s

i ncl ude _t et rahydrof uran t et r ahydr ot hi ophenyl , pyrrolidin o
2-t hi azdFr ’nﬁ XY e-mgHY/ g‘?@?ﬁﬁ’h?{)‘ﬂ?ﬁl}’lnﬁ@ﬂhﬂh%r og‘k@il@ltw pheay théubsitlkléed

o por azi 3! AR RIS 7 JTEERASERS Fuste ke PEATGRUREL o5 By

het 8r ocycltie laﬂdl mtmed I&&bﬂdﬁ@on WfaIr)Hmlfonlyl 'm1§ ab ll:@“con@t&hd’d dtdoydinglaz e Bpétitic -
di azepan zabicycl o[ 2. 2. 1] hept-2-yl, and triazocanyl, and the |ike.
Deri ved e%%l? 8$< %ﬁlsuléomb@b@s/bemeﬁﬂm polvgwyspifaetend the like.

et er ooy el oot ani sl 1P ReeSeficRaui ABH ebPue: HE ot fiRed
N- pyr r ohéminnisl fuethby httadNed pg r@lghllkgl] as/kieﬂiﬂfadl herBl rpé%@sdﬁvdtwa -gXBinPk  include
2 pyrrolidinyl -2-ethy the like. Simlarl ression

"Cl_4al k@ﬁl%tpé?@é'iihyleéthlkrypyl SR B It ey Tme st atidrihe Jike.
R t at | L at t.he fo
N?g{sﬁflfgy?r '0?4% & nyI Eﬁh &g%net}ﬁ%?gwlgg%?olfi?gdflﬁy(ifot?lﬁ)} %wn Leteroatogl

N- et hyl ecmwlhﬁnlgl ailtbrﬁydlc- r%dféﬁlsh&?lepre@er@w\re@ h@idepéel Hh’t‘ero%rﬁtrm{&als AOfhdk B@anyli ke.
" Hal ogen or "hal 0" neans chloro, fluoro, brono, and iodo. As used herein,

" pat i enthieybapis thioRaFI.bIPEBEEY asepwaplyl.s prtazely, fzsmdez@yipl exazaly], thiazolyl, 10
Co0e SRR AN NER B, e LR E5 SHB0 7 PR B R Ep o ™

expr ESSI on T ITHCEU'[ ICa accept a%l

sol vent pyrdlaiﬁ@l s8Iy ipPtaefiyl, tAGiiHYIaBhd tHrlile! AlicaRBErékn il & 9xdn§pl@§ xed
with the conpound of the present invention in order to permt the

f or¥fat i &h bisyclic ﬂ?ﬁf&m@ﬁ)de@fii%]al lncl@d%pb@xzpflmnyl,l banzothiophesyd g endobyl nyuiaphiyle of
admi ni st&?ﬁlh&rh};l Qoe%??mﬁ%oﬁﬁ daz%yef n%”?urany? pyn%o&uenyl and the like radicals.

Similarly, the expression "heteroarylC;4alkyl" means that the heteroaryl as defined
herein is further attached to Cj4alkyl as defined herein. Representative examples include
furanylmethyl, thienylethyl, 2-(thiophenyl)propyl, pyrrolylmethyl, isopyrrolylethyl,

25  pyrazolylmethyl, imidazolylmethyl, and the like.

As used herein, the expression “heterocycle” includes all of the known reduced
heteroatom containing cyclic radicals. Representative 5-memebered heterocycle radicals
include tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl, 2-thiazolinyl,
tetrahydrothiazolyl, tetrahydrooxazolyl, and the like. Representative 6-membered heterocycle

30 radicals include piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, and the like. Various
other heterocycle radicals include, without limitation, aziridinyl, azepanyl, diazepanyl,

diazabicyclo[2.2.1]hept-2-yl, and triazocanyl, and the like. Derived expression



15 a carrier is pharmaceutically acceptable oil typically used for
parenteral adm nistration. The term "pharmaceutically acceptable salts" as
used her evo 20®ai86706hat the salts of the conpounds of treTprSe@env48TNVENt i ON
can be used in nedicinal preparations. Qher salts nmay, however, be useful
in the preparation of the conpounds according to the invention or of their
phar maceutical |y acceptable salts. Suitable pharmaceutically acceptable

sal t s of hetheocpgieCpmapylindstoobe tcbnSSruemuecmnﬂmglyi n§pecifec ecingpledei héterocgabt s

whi ch may, for arrpl be for xing a solution of the conmpound
accor di ﬁékf' Fn\)’fé1 QUEn Y t K Hen&taé‘)éf’ut f‘%iovﬁng pharl‘rlrﬂ?é’gellﬁhé&lme)f/hyl N-

accept iy BoRdinoHe bydHIKALOGHLAN O 0 cf Gp@ci d,
met hane?&ll f oni gleglgl gpﬁlg) 1hy roxyet e@}]ll ggﬁgggagg{]i m&: h%l lﬂlgenes%ﬁﬁri cthgm d,
fumaric eapieskion fi@} eﬂlwllaﬂtﬂ:rds:ycﬂ'qﬁdmabky}’fedheum loec eohstrived laCcoa@hgl,y aBeRERNtIRET d,
succj n| ¢ aC| d%g%‘é‘ﬁ acid, .acetic 25 acid, salicylic acid, cinnamc

ithgRt any HiRREQY e el iagi d-efhdmyrolideni-2t @@hﬂ, 2-

aci d,
benzoi c ‘N 1afi19dN- t [ o)

act i ¢ ae%% pﬁ*@yruv".ﬂﬁy ac? Sl bR A R R e .
The aci dllkmet al salts such as sodi um nonohydr ogen orthophosphate and

pot assi um hygr.ogen sul can al so be forned. Also, the salts so forned
may present eHfREFEL" Homeé?s ehlorogflnesoshipme, abiodan eX| st substantial |y
30 anhydr ous AQrcE@ReR ds of .the
Cnvent] on_ caf rysEaercf, QAR Skantd WL AR Sub e R D SRR i

sal 16 t ldeg® ofits n@yndanigs) ded pikales smmaalhumané/\o 2006/ 086705 PCT/ US2006/ 004879
salts, e.g. sodium.or potassiumsalts; al kaline earth netal sal ts, e.qg.
cal ci um or nese d?ﬁrelgaTtheXPé‘?ﬁél%alPP%m??@?%Hwa?@ﬁpéahlft &Rt omgans @ non-

I'i gands 4o,8e YolvaHALES ?sraXt rfgnlﬂ macgﬁéfa%ﬁ i I Th8,cf Wgtgxz \Qﬁ'ln% islé gfhﬁ(gg S\ﬁ’oﬁlg:t 'S

a general term use for Indivi

di ffer omnpoumi bﬁdqeopreeasrttahvmlo@f int Gigler t@peBit ithe $GaGEion 10fPa GRhdYackihtical
includes 5 m.rror image isoners that are usually fornmed due to at |east

one asyfAEPPSLEOL &t érdOSf(gé Ao Fasblesof adiyndsteation do thematientd Onecsamglend such t he

i nvgntign t the ddi tionally
exi o ag o s RO A SR oo R BT Bt GO0 G BBy alBEha i st as
geonetric i sa*nemm( 'pharrhacatidally S fptamd salts't:@srﬁsaa RefeRRMGRahe §dHsSOF the

i nvention exist in a mxture of two or nore structurally distinct forns

that ar éomHOUr“éiﬁP@I thepprgsit inVsRtiomran bertendl ip Refbwinal prepaaaticpse (Qher salts may,
Repres eEB@E%\f SRR i £ $hel ére%a?‘ﬁ'ttléjr{@f fRe tcgr%l u!ﬁglls Saiégc%rﬁxlnﬁgo él?gaﬁ‘ﬁldt H)%troz&f Shgir s,

phenol - ket o taut oners, SO- OXI ne

etc. It phz&niaﬁelbﬁalﬂbﬂ%bsﬁtﬁlﬂé kRl abhite®UC phafRARISCAY aFdeptable SaftheseQfie | N
any proportion are enconpassed within the scope of the present invention.

The?t er ﬁ?mgwf\ﬁép‘éthl%@\fﬁ@w inelpds acidedditon baits Vdnclagngyégaemrmm@,tbecfonmcbb}s of
= 304 k0 TR T SRy SRS gL 5y Sl RAFCH! S B
mol ecul parmaceutically acceptable a01d such as hydrochloric acid, hydrobromic a01d, sulfuric acid,
methanesulfonic acid, 2-hydroxyethanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
maleic acid, hydroxymaleic acid, malic acid, ascorbic acid, succinic acid, glutaric acid, acetic
25 acid, salicylic acid, cinnamic acid, 2-phenoxybenzoic acid, hydroxybenzoic acid, phenylacetic
acid, benzoic acid, oxalic acid, citric acid, tartaric acid, glycolic acid, lactic acid, pyruvic acid,
malonic acid, carbonic acid or phosphoric acid. The acid metal salts such as sodium
monohydrogen orthophosphate and potassium hydrogen sulfate can also be formed. Also, the
salts so formed may present either as mono- or di- acid salts and can exist substantially
30 anhydrous or can be hydrated. Furthermore, where the compounds of the invention carry an

acidic moiety, suitable pharmaceutically acceptable salts thereof may include alkali metal



In a broad sense, the term"substituted" is contenplated to include all
perm ssible substituents of organic conmpounds. In a few of the specific
enbodi nenwe 20&/@6B6| osed herein, the term "substitutedpPcrase@cdodsse it ut ed
Wi th one or nore substituents independently selected 20 fromthe group
consi sting of Cl_6al kyl, C2.6alkenyl, Cl_6perfluoroalkyl, phenyl, hydroxy,

- CO2H, an ester, an am de, Cl-Cb6al koxy, Cl1-C6t hi oal kyl,

C1- Cepertltsu@riapfivryor paipssiungsalt@ralkaline darth -rhtall oavey e.g) kalbinmasdmapidsmer

al kyl) 2. er.. cany .of..the her suj.tabl e substituents known to one

i 11 o ST PR Sl Bt Bl ars it Sl GRBSHIRREAREIOMUTN Sl iBpeut i cal | y
eff ective amquBlekpaRane" MleATRHAS" Rla fdherat MRANDE (HAICRokS:s f EhHRELYS 1N
treating the named disease, disorder or condition. e term“treating”
refers mplequies thptediéfot only ia teseeatiodid dhdentons Fogict.| drypgdanmipg%wdés ng

I n ati.ent .that .nm b redi s ed to the disease, disorder and/or _
condi !to i %F%dpaﬁ%és?\%ﬁrs ytgfltpﬁléeeﬁls‘g‘?c@g. g due “PaAfi 1§85ti Pre BOYMUPEYIC) pRIES t i ng
the di seanfiionleSR" MheRr teOBGhpdiNs decidingtd &%t inkibs p%g‘%% WRIER innd
(iii) relieving the disease, disorder or condition, T.e., "causing

r egr essRBMUDELLC entes, skeysmpy ailditiodalty exist/ o diagadbisomers, 8lsYQeRAMAGHAREHAD
PCT/ US2006/ 004879 Thus, in accordance with the practice of this invention
there igl%cg By e F G SonsTh Fisman-i Sheraly, segriagiosmesnds of s

{aut oneivchfiod ) KATROUAR] A TRSRHL ALl ARHER! ABLE A48 n BHY A" ©S

or derivatives thereof, wth said conpoun avin eneral s
sho\in i AqHibbmurhacdmmanlyiknoXnYas~tautofdrs: Beflesentdfive eRAmple} of WRRG@ER inofude

i th single or ubl e bond between X and Y, . )
iﬁgg}qeaiébéégf\n ey Pgefta(fz%e@ﬁ?ufe@er%( GYPSORXBRS NRULOMS, 7 iménenRAmiB: NR,

S( O 2- NRutdmerB ét@.fj IEi&h§ Heh@ncﬁ:?s@@ocp[hagiagdq{cﬁ%orﬁ&g nﬂdl%@&glgg %(%.,rXoff {noarl?lyeaCh
other are CRor Ny, Dis either CH or 1 Ar 1S substituted o
unsubst proppsipnaary encomphssté mathinythe scope of the present invention.
The term “solvate” as used herein means that an aggregate that consists of a solute jon
15 or molecule with one or more solvent molecules. Similarly, a “hydrate” means that a solute
ion or molecule with one or more water molecules.

In a broad sense, the term "substituted" is contemplated to include all permissible
substituents of organic compounds. In a few of the specific embodiments as disclosed herein,
the term "substituted" means substituted with one or more substituents independently selected

20 from the group consisting of Cj.galkyl, C,.galkenyl, Ci.sperfluoroalkyl, phenyl, hydroxy, -
CO,H, an ester, an amide, C;-Csalkoxy, Cy-Cythioalkyl, C;-Ceperfluoroalkoxy, -NH,, Cl, Br,
L, F, -NH-lower alkyl, and -N(lower alkyl);. However, any of the other suitable substituents
known to one skilled in the art can also be used in these embodiments.

"Therapeutically effective amount” means an amount of the compound which is

25 effective in treating the named disease, disorder or condition.

The term “treating” refers to:

(1) preventing a disease, disorder or condition from occurring in a patient that may
be predisposed to the disease, disorder and/or condition, but has not yet been diagnosed as
having it;

30 (ii) inhibiting the disease, disorder or condition, i.e., arresting its development; and

(i)  relieving the disease, disorder or condition, i.e., causing regression of the

disease, disorder and/or condition.



each R is independently chosen from hydrogen, hal ogen, CN, C(O NR3R4,

Cl 4al kyl, 15 Cl1 _4al koxy, Cl _4al kenyl, aryl, heteroaryl, aryl Cl_4al kyl,

het er oar yWGQoekaiskys, fl uoroal kyl or fluoroal koxy of thecrarselcao8nHXFy or
OCnHXFy wherein nis an integer froml to 4, x is an integer fromO to 8,
y is an integer from1l to 9 and sumof x and y is 2n+l; wherein R3 and R4
are hydrogen or Cl 4alkyl; or 20 R3 and R4 taken together with the nitrogen
atom t o whi cHhukdy ageerdanceavifethe fractivear thin$nNeatiot uteedisggsroairdedi @asinpound
nonosubst it ut ed h@t eroc and R2 are the sane or different and

t cle; Rl
sel ecte ‘il‘%\dé%%%%l SPIEE: SPTeRISOmeEY 1At BULRRers &) §aidi copneun end pharmsesticelbyl
aryl, het@pesleykaltsar: ,orh ! sy f.anyl ;
het er oar yi@gul fonyl, Sgirv?/?é%:l(f4g§%ﬁ?ésyhteft%g%og’a%?{(%g %gﬁ%f)?n%r}rlla\r?gélﬂ_ﬁﬁageﬁﬁa} 25
Cl . 4al kytragrimesown an foyiulad@3 8cycl oal kyl ami noCl1_4al kyl ,
di C3_8cycl oal kyl am noC1_4al kyl , C3. 8cycl oal kyl C1. 4al kyl am noC1. 4al kyl ,
di C1_4al kyl am noal kyl , het egocycd e, heterpcycl eCl_4al kyl ,
Cl_4al kyl het er ocycl eCl_4al {;{ylal[girﬁli% and taken together with the
nitrogen atomto which they, alg ac\h@d’q!\of,:(n an 30 unsubstituted or at
| east nonosubstituted heterdcycl®; and wheren 9 V\QDZOOGI 086705
PCT/ US2006/ 004879 the substituents are selected fromthe group consisting
of substitut 8eBin:unsubstituted aryl, heteroaryl, aryl Cl_4al kyl,
het er oaryl C1 4al-kyl, heterocycle, C3_8cycloal kyl, CI _ 4alkyl, Cl_4al koxy,
Cl_4al kenyl, ‘| uordeabtey kitler afdinis 6ddk®YYbdRE Yeheechot Bad & C'H, , Fy or
OCnH, XFy wherein n is an integer from1l to 4, x is an integer fromO to 8,
y is an inteddd R CHFmEON, 90588 sumof x and y is 2n+1l, -N®R, -NH2,
- NH( C1. 4al kyk): 200 -GN, -C(OR5, -NHC(O) (C1_4al kyl), -SQ2C1,
-S02(d _4al k%?%%ﬁé’a@n@ﬁ%%%: wherein R5 is hydroxy, Cl1-3al koxy,
- 0-1ohenyl , - RHPNR; NA(SR; SebkwWR; -N(Cl-3al kyl)2 or phenyl; heteroaryl is a
5 to 10-nenbered, aromatic, nono- or bicyclic heterocycle containing 10
one or nore heBénddt Frdhesamer differensrand frslegersieptly frosi &itch otheofire)CR 6r Bnd S;
aryl is a 6 Hqq i e(g%_ aromatic nono- or bicyclic ring; and
heterocycle 1s a to 40-henber ed, non-aronatic, nmono- or bicyclic

heterocycl e AeysuBititiiRg o BesuBktitiRAQr1 Ok BELRAMIE sel ected from the group
consisting of N, O and S. 1n one aspect of t'his invention, the conpounds

of fornul a ($3chielsiirdeperdentlp chesgh fipm hiregenshalogrrnCN, &(0)NReK £y gdkylD i s
CH215 Ci.4alkoxy, Cysalkenyl, aryl, heteroaryl, arylCy_salkyl, heteroarylCy_4alkyl,
fluoroalkyl or fluoroalkoxy of the formula CyH,Fy or OC,H,F, wherein n is an

integer from 1 to 4, x is an integer from 0 to 8, y is an integer from 1 to 9 and

sum of x and y is 2n+1; wherein
Rj3 and Ry are hydrogen or C.4alkyl; or
20 R3 and Ry taken together with the nitrogen atom to which they are attached
form an unsubstituted or at least monosubstituted heterocycle;

R and R; are the same or different and selected independently of each other from
substituted or unsubstituted aryl, heteroaryl, aryloyl, heteroaryloyl, arylsulfonyl
heteroarylsulfonyl, arylCj._salkyl, heteroarylC.4alkyl, aminoC;.4alkyl,

25 Ci.qalkylaminoCy.4alkyl, Cs.scycloalkylaminoCy_4alkyl,

?

diCs.gcycloalkylaminoC;.4alkyl, C3-gcycloalky1C1.4alky1aminoC1-4alkyl,
diCy.salkylaminoalkyl, heterocycle, heterocycleC)_salkyl,
Ci.salkylheterocycleCy.4alkyl; or

R, and R; taken together with the nitrogen atom to which they are attached form an

30 unsubstituted or at least monosubstituted heterocycle; and wherein

9



Ar is substituted or unsubstituted phenyl, pyridinyl, pyrazinyl, furanyl or
t hi ophenyl; wherein the substituents are selected fromthe group

consi st i nyoabodidssmsi ne, chlorine, Cl_4al kyl, Cl_4al koxycan$20066848720 each
R is independently chosen from hydrogen, CN or Cl_4alkyl; Rl and R2 are the
sane or different and sel ected i ndependently of each other from
substituted qr unsubstituted benzoyl, thiophenylcarbonyl,

pyri di nyl car BSmypstitugss argisplpeted fropnie grawproonsisineydfeabhnmgl or unsubstituted

i dazi nyl i by 0- . b 1, 41.di oxinyl car bonyl ,
benzop 1, 3 of Syt By BRI i Bt s innyercaliet .

- bi | of 21R12¢pat 0CAal | ey el c : I
ESizger: g?/(r:lyf)[m%aﬁi%mgﬁgﬁﬁgﬁ%yfhé%%%y%l %i?%ﬁﬁ#{ﬁ%wﬁo 1@%F¥%I and

di C1_4al kyl aRnbel whgreipin;is ai énteden frohel suhstis b ieger el (S, Y8 Yn BReger

substituted py oy nore supstifuen sel ected fromthe roup
congi sting o mu%???\ng Sugh?fﬁ)f F‘rﬁg’f lsé’i‘jia 2 -Nig -NEWE-odkyly FN(@uakkalkoxy, 30

OCF3 and CF3;CNyr-ORORNAINBZ(ORKS Mk s O, Wb, ]L%g%ﬁl)l ﬁ%l%lgg%g%adit}f}@to_mm ch

they are attached forma unsubstituted or at paE
het er ocycl e whbergt ed fromthe group 10 WO 2006/ 086705 PCT/ US2006/ 004879

consi sting hpgrazi ne and di azepane: wherein the substituents are

sel ected f ?ﬁo?nﬁt}ﬁ@roéy b§b3ailf)‘ﬁ(§/i’ é@“ﬂ’ﬁ%y&f'N%eTW(C1f3|alkd})oﬁ‘1*(€myﬂlkyl)z or phenyl;
trifluoronetkuddignila s toPhlindnB¥kd i ., ranyl, and 4al kyl. In a
further aspect Of@t his i nventi onIl,e ’t%@hg%%p%%r?dgi%ﬁfﬁ%ﬂ?%r%y& OWaErﬁng he

fol'Powi ng 5 subsenetaraners hatreeoaprmas st frofn Yhed@roob e@s?stiﬂ%@bt\]?(ﬁe@l'&ds-bet ween
X and Y; Xi%qugi' Y ig CR. Zis NR 10 A, B and E are the sane or
di fferent ard” indSp@ndeRePered Grmaticmenaor bigyeliingsend, Ar is phenyl,
f1 uor ophenylhet&bOfcRPRERY S, toP Y nflinihe azinyl ranyl ,or thiopheny];
each Ris inde e%ent ly chgsgdrj] fro%eﬁygl)ré%géé\@%&\l,&lﬁ%?-hyﬁ ,blcé’f#‘ﬁllh,epeﬁ%yﬁﬁxy,
fluorine, (GPBlagnOOm3er Mredetbréoms selédial Bﬁrﬁ&h@grodgf:f)@éiﬁﬂxtg R sglest ed
i ndependent 'I?{ (ane eacg Og;tger. from 15 benzyl, fluorobenzyl, “fluorobenzoyl,
chl or obenzoyt, “ I sORF GO By eRHon, ther cqmpimdsref figinpdm£byHaying the following
f 1 uer o-substfthetes fERLdRYkReNzoyl , trifluoromet hoxybenzoyl,
t hi ophenyl ce})rbon I, pyridinyl carbonyl,

18 ;

Ar is substituted or unsubstituted phenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
wherein the substituents are selected from the group consisting of fluorine,
chlorine, Cy_qalkyl, Ci.salkoxy and —CFs;

20 each R is independently chosen from hydrogen, CN or Cy_4alkyl;

Ry and R; are the same or different and selected independently of each other from
substituted or unsubstituted benzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[l,4]dioxiny1carbonyl, benzo[l,3]dioxolylcarbonyl, phenylCy 4alkyl,

25 thiophenylCy 4alkyl, aza-bicyclo[2.2.2]octy1Co-4alky1, aza-
bicyclo[3.2.1]octylCyq.salkyl, piperidinylCy._salkyl, pyrrolidinylCy. 4alkyl,
Ci.salkylaminoC;_4alkyl and diC1-4alkylaminoC1-4alky1; wherein the substituted
moieties may be substituted with one or more substituents selected from the
group consisting of fluorine, chlorine, Ci.4alkyl, Cs.gcycloalkyl, Cy_qalkoxy,

30 OCF; and CF;; or

R; and R; taken together with the nitrogen atom to which they are attached form a

unsubstituted or at least monosubstituted heterocycle selected from the group

10



pyrazi nyl carbonyl, pyrim dinyl carbonyl, pyridazinylcarbonyl, dihydro-

benzo[ 1, 4] di oxi nyl carbonyl, benzo[ 1, 3] di oxol yl carbonyl, aza 20

bi cycl o[ 2vd.28¢ennst305, aza- bi cycl o[ 2. 2. 2] octyl net hyl, N nmeChyisz@ecpessrdi nyl ,

pyrrolidinyl methyl, pyrrolidinylethyl, pyrrolidinylpropyl and

di met hyl am noethyl; or Rl and R2 taken together with the nitrogen atomto

whi ch they are attached forma 25 unsubstituted or at |east

nmonosubst i t ut ed heb@iﬂﬁg%f&%@&*a@iﬁé edd fdioepiiee whefiip tEORHsttuentd ¢ selected

pi perazi ne and di azepane,; erein the substituents are selected fromthe

group consi sting é&onpHbaygrouy |cessisiviee 8f | phenyl; filupserhwaylhitifheseyiethylphenyl,

pyridinyl, thioph . . I d t hyl. npl es of conpounds
POt G Bl it

enconpassed wi t hi n nb W thout 30 any limtations

i ncl ude the fiphlfoMmhdiGispect of this invention, the compounds of formula (I) with the following
N-benzyl - N-[ 3- (1Hi ndol - 5-yl ) -benzyl ] -N , N - di net hyl - et hane- 1, 2-di am ne;
4-f luor @qu£LE«ﬂfSIQ§Q)P@f€5Te(d1I—I-i ndol - 5-yl ) -benzyl ] -N-(2-pyrrolidin-1-yl-ethyl)-
benzam de; 1% ...... D 2006/ 086705 PCT/ US2006/ 004879

N- ( 2- di met hyl‘am nod&iobsla) dofiblel BoRH Beteker X 4ddoy 0- 5- ( 2- net hyl -

| Hi ndol -5-yl)-benzyl] - benzam de;

N- ( 2- di met hy Pai#i@S- et hyl ) - 4- f 1 uor o- N-[ 2- f | uor o- 5- (1H-i ndol - 5-yl ) - benzyl ] -
benzam de; 5« . .

4-11 uor o- N- [ 4% ndol - 5-y1 ) - benzyl ] - N- ( 1- et hyl - pi per i di n- 4-yl ) - benzani de
t hi opheneZs ¢a:boxyl i c acid

-(1Hindol -5-yl)-benzyl]-(1-methyl-piperidin-4-yl)- am de;
i Hbhene- 2- @Aa,%mdﬁ. pre the pagne or different and independently from each other are CH or N;

-fluoro-5-(1Hi.ndol +5-vyl )-benzyl ]1-(1-pethyl -pi peridjn- 4-yl),-amde; 10
t hi o_pﬁene- 5. ((z:/xar I’I%IB}}(e)Plyi’ gl%ggolpbenﬁ, c%MOILplgenyf?)ynmel?lp fazin i, rt]uranyl)é)r )thlgﬁﬂen?'l;
(2-di net hyl aghdhoR & iRMépentidtlyl dhOES T fPorh htioBEtRICI nidthyl, aﬁglz WeltiodH @&srine,
4-fluoro-N-[2-fluoro-5-(1H i ndol-5-yl)-benzyl]-N(1-nethyl-pipéeridin-4-yl)-
benzam de; N-(1-atdslor©diso [2.2.2] oct-4-ylnethyl)-4-fluoro-N

[ 2-f 1 uoro- 5- H-i,ndol - 5-yl ) - %@Fbe z -benzam de.trifl.uoro-acetate;

4-F1 uor 0- N[ é{} (aﬁf 2 Al JPe g%’ry% pr fe&P ﬂy@eﬁlﬁc%gtlﬂ%p]endently of each other Fromm

- N-(2- pyrrol i di n- beydyl gludyddenz eﬂi&ﬂbéiﬁbyl, chlorobenzoill, isopropoxybenzoyl,

4-fluoro-N-[4-fluoro-3-(1Hin oi-5-y| ) -benzyl ] - N-( -n'etphyl -pi peridin-4-yl)-
trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,

(3
th
[2

trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, aza-

20 bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl,
pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl and
dimethylaminoethyl;

or
R; and R, taken together with the nitrogen atom to which they are attached form a

25 unsubstituted or at least monosubstituted heterocycle selected from the group
consisting of piperazine and diazepane; wherein the substituents are selected
from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,
pyridinyl, thiophenyl, furanyl and methyl.

Examples of compounds encompassed within the above noted embodiment without

30 any limitations include the following:

N-benzyl-N-[3-(1H-indol-5-yl)-benzyl]-N',N'-dimethyl-ethane-1,2-diamine;
4-fluoro-N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide;

11



benzam de; 20

4-fluoro-N-[4-(1Hindol -5-yl)-thi ophen-2-ylnmethyl]-N(2-pyrrolidin-1-yl-eth
yl)- benzwoi2d@/m@emsat e; (4-fl uoro-benzyl)- [2-fl uoro-5- PLT/US2006/004879

H i ndol - 5-yl)-benzyl] -(1-nethyl-piperidin-4-yl)- am ne;

N- (4-fluoro-benzyl)-N[2-fluoro-5-(1

Hindol -5-yl)-benzyl ]-N , N -di net hyl - et hane-1, 2- 25 di am ne; (1-aza-bicyclo
[2.2.2] oct- —@-wﬁteﬁwz)rmmﬁihwﬁlubmﬂ;{rz)ﬂqoze-m(aomhﬁ-m-lﬁou-ﬁqo)-barzym -
benzyl]-am n -Tofol-\gch N-(2-di net hyl am no-ethyl)-4-fluoro-N-[5-(1

Hindol -5-yl )-pyrirdin-3-yl nethyl]- benzam de trifluoroacetate; 30

411 vor o- N [ Se-ClitrietidaimiBiostty ) AeBReR: BryoiR il dbi(2 din-1-yl-eth
yl)- benzani de; 12 WO 2006/ 0 LR I 0348713% sl

4-f| uoro- I\I-[helflﬁmldendol 5-yl)-furan-2-yl methyl]-N(1- rrethyl p| peridi n-4-yl)
- b

2- ? lnﬁg;nodg ?ljﬁ ro”ﬁé@aﬂgﬂ Vﬁ? 'g’é(h%ﬂ“fﬁ -I\géﬁ@gﬁy%g)peéd%%}? bﬂ’ilzr?éndﬁ’car boxylic
aci d [2-f 1 uongodhohd bhoantbah idactli13-banzidol-s(yty. 68t SRS Slhdiaidf .- am de:

pyri m di ne- 2- car boxylic acid
[ 2-f 1 uoro- 5- QI]!HﬁbndoI 5-yl)-benzyl]-(1-nmethyl-piperidin- 4-yl)-am de;

pyri dazi ne- 3; carbox
[2-fl uoro-5- Ehi%hieﬂ%r °§5Vf)‘° w5 Brflpotos3- (ol grypsbsmayhi=(1-mesthydynineridin-de:
pyrlda2|ne 44 tﬁgwyllc acid
2-f 1 uoro- 5- FLlndoI 5-yl)-benzyl]-(1-nethyl -piperidin- 4-yl)-am de;
2, 30di hydr o- {1%2-43]iﬂ106)<1iim®—i®(2:dimtﬁd)gﬂimmo&mh}d)—[z-ﬂuoro—&(lH-indol-S—yl)- '
2-f | uor o- 5- é;k#mfdo - 5- yI) benzyl]- (1-nethyl-piperidin-4-yl)-amde; 15
N-[ 2-f 1 uoro- 5-yl)-benzyl]-4-isopropoxy- N (1-nethyl -piperidin-4-
[

[
yl)- benzammﬂuoro-N-zﬂuoros 1H-indol-5-y1)-benzyl]-N-(1- iperidin-4-y1)-
N-[ 2-fl uor o- (1H—| n[dol -5-y blgn%y f,) enzsy ]prolorﬁ?/thﬁlilf?rﬁ%{lﬁyxlz pi peri di n-4-
yl ) - benzani kRazamide;

N- I[ 2-fl uoro- ﬁ céiﬁ-z glﬁl{%%)é c?ct- -y?r%l)éthlrl) ﬁf}oro-N— lfl_ugllropSe ndol 5)/ ylg 420

trifluoronet
15 benzyl]-benzamide trifluoro-acetate;

4-fluoro-N-[5-(1H-indol-5-yl)-pyridin-3-ylmethyl] -N-(2-pyrrolidin-1-yl-ethyl)-
benzamide;
4—f1uoro-N-[4—ﬂuoro—3-(1H—indol-5-yl)-benzyl]—N—(l—methyl—piperidin-4-yl)-
benzamide;

20 4-fluoro-N-[4-(1H-indol-5-yl)-thiophen-2-ylmethyl]-N -(2-pyrrolidin-1-yl-ethyl)-
benzamide acetate;
(4—ﬂuoro-benzyl)—[2—ﬂuoro—5—(1H—indol-5-yl)-benzy1]-(1-methyl—piperidin—4-yl)-
amine;
N—(4-ﬂuoro—benzy1)—N—[2-ﬂuoro—5-(1H—indol—S—yI)—benzyl]—N',N'—dimethyl—ethane-1,2-

25 diamine;
(1—aza—bicyclo[2.2.2]oct-4-ylmethyl)-(4—ﬂuoro—benzyl)-[2—ﬂuoro-5—(1H—indol—5-yl)—
benzyl]-amine acetate;

N -(2—dimethylamino-ethyl)—4-f1uoro—N-[5—(1H-indol-S-yl)-pyridin—3-ylmethyl]-
benzamide trifluoroacetate;

30 4-fluoro-N -[5—(lH—indol-S-yl)-thiophen—2—ylmethyl]-N—(Z-pyrrolidin—1-y1—ethy1)-

benzamide;

12



4-chl oro-N-[ 2-fluoro-5-(1Hindol -5-yl)-benzyl]-N-(1-nethyl-piperidin-4-yl)-
benzam de; benzo[ 1, 3] di oxol e-5-carboxylic acid

[ 2- f 1 uor owb-20ddidssTed0! - 5- vl ) - benzyl ] - (1- met hyl - pi peri di medrgkjocmamsde; 25
N-[ 2-fluoro-5-(1Hindol -5-yl)-benzyl]-N(1-methyl -piperidin-4-yl)-4-trifluo
romet hyl - benzam de;

4-fluoro-N-[2-fluoro-5-(1Hindol-5-yl)-benzyl]-N (1-nethyl-piperidin-4-yl)-
3- trifluor om.ﬂda,yd NORN@#Yinde}l-5-yl)-furan-2-yimethyl]-N-(1-methyl-piperidin-4-yl)-

N-[ 2-fluoro-5-(1Hindol -5-yl)-benzyl]-N-(1-nethyl -piperidin-4-yl)-isonicoti
nam de; 30 benzamide;

N [3- (T TndR) 7,20 e RRd8 % Aol et Rt ok R PR St i nldof sy fdn g Ot hy! -
4-fl uoro- N-[ feddap@ded- 3- (1H-i ndol - 5-yl ) -benzyl ] -N-(2-pyrrolidin-1-yl-ethyl)-
benzani de; 13 WO 2006/ 086705 PCT/ US2006/ 004879

N-[ 2- f | uor o- Pygimidinarderrbdxylic adid [r{fnqro-(121-mdet-6tyidbawzyll-(1-methyl-piperidin-

| -yl -ethyl)- é)hr%fgjlrdéoronet hyl - benzam de; o

4-fluoro- N[ 5-(1H i ndol -5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-
benzam de; fididide-2- carboxyhc acid {2 ~fluoro-5-(1H-indol-5-y1)- benzylf] (1-methyl-piperidin-

H- i ndol - 5-yl benzyl] N-(2-pyrrolidin-1-yl-ethyl)-4-trifluoronethyl 5

benzam de;  4-yD)-amide;

RGBT T L

-yl ret hyl) - 44tgy fihiier omet hyl - benzam de;

N-[3-(1H i ndol™-5-yl)-benzyl]-N-(3-pyrrolidin-I-yl-propyl)-isonicotinam de;
10 pyndazme -4- carboxyhc acid [2-fluoro-5-(1H-indol-5- yl)-benzyl] (1-methyl-piperidin-
N-

[ 4-fl uoro- 3&]1H"c§d -5-yl)-benzyl ] -N-(3-pyrrolidin-1-yl-propyl)-isonicot
i nam de; pyri carboxylic acid
[ 3- (1H i ndol 25& &h}dﬂa%%[h 4?&91)&&!60&&%1% ?héaéih}@m% Mlﬁrﬂl&iﬁ 5-yl)-benzyll-
N-[ 3- (1Hi ndol-5-yI) - benzyl 3-pyrrolidin propyl)-4-tritluoronethyl
benzam de; (I-egyd-ipthiemidir?4-yBrdmaidyil i ¢ aci d

ljI“ﬁreoz?’cﬁ-E%hg&g'cslg]ﬁ-ﬁdbﬁg-%Yt')Jn}z§rﬁ-'491¥51§r81'3éxoyly'-ﬁi&-'&{étﬁylPﬂiﬁepr}’diﬂ-ﬁyrﬂ-de;
1H i ndol ‘b@ﬁz)éh)xdé hi ophen-2-yl methyl]-(3-pyrrolidin-l-yl- propyl)-am de;
4-(1 Hindol-5-yl)-thiophen-2-yl nethyl]-N-(3-pyrrolidin-1-yl-propyl)-4-
rifl uor oMefhflhietoenidivimie]-5-yl)-benzyl]-3-isopropoxy-N-(1-methyl-piperidin-4-yl)-

(1Hi nd%enza Ig t hi ophen-2-yl methyl ]-N-(2-pyrrolidin-1-yl-ethyl)-

[ 4-
pyr
[ 4-
N-
20
N-[

f

B

(

[

t

4-
N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-4-

20 trifluoromethoxy-benzamide;
4-chloro-N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-
benzamide; '
benzo[1,3]dioxole-5-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-
piperidin-4-yl)-amide;

25 " N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-y1)-4-trifluoromethyl-
benzamide;
4-fluoro-N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-3-
trifluoromethyl-benzamide;
N-[2-fluoro-5-(1H-indol-5-y1)-benzyl]-N-(1-methyl-piperidin-4-yl)-isonicotinamide;

30 N-[3-(1H-indol-5-y1)-benzyl]-N-(1-methyl-piperidin-4-yl)-4-trifluoromethyl-
benzamide;

4-fluoro-N-[4-fluoro-3-(1H-indol-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide;
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i soni coti nam de; pyridine-2-carboxylic acid

[4-(1H1ndol -5-yl)-thi ophen-2-ylnmethyl]-(2-pyrrolidin-Il-yl- ethyl)-am de;
25 N-[ 4- (wbh200ud86705- yI ) - t hi ophen- 2-yl net hyl ] - N- ( 2- pyr r olpcaius2docpb48es hyl ) - 4-
trifluoronet hyI - benzam de; pyridi ne-2-carboxylic acid

[ 4- (1H i ndol - yI) furan-2-ylnmethyl]-(3-pyrrolidin-1-yl- propyl)-am de;
N-[4-(1Hindol -5-y1)-furan-2-yl methyl]-N(3-pyrrolidin-1-yl-propyl)-4- 30
trifl uor omret Ay [2-Beerpan{ id&indol-5- Y1)~benzyl]-N-(2 -pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-
N-[4-(1Hi nd% E,Bl%% furan-2-ylnethyl]-N-(2-pyrrolidin-I-yl-ethyl)-1sonicot
i nam de; 14 W5 /086705 PCT/ US2006/ 004879 pyri di ne-2-carboxylic acid
[4-(1H i ndol 45ﬁdblt<)N- —Bilord=34 1'111'4

N-[4- (1H i ndol - 5-yl )E% ur an- 2- rﬂ'l)b > }?)Zbeq%glﬁ% ng?hélldnlllll ﬁteﬂé,{l)lbﬁ%%%t tiflu
or omet hyl - béh&%ﬁfﬂmeES-yl)—benzyl]—N-(Z -pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-

N-[zg (1Hi ndgl 5arr}{de} t hi ophen-2-yl met hyl ] -N-(3-pyrrolidin-1-yl-propyl)-

i soni cot i nam g&

N- [ 4- (L i ndel- g5 b5 A Reri IR 03 bk B by b leckinkhiad, 0Py ) - i soni co

ti nam de;

N- [ 2- chl or o- BT- [#naraeie(1tbingo)-5 ybrzmnk j11-N- (2L pyredlitin-1 pil Reryl )H-arifftroydmethgioni cot i
nam de; pyridi ne-2-carboxylic acid

[ 2-f1 uor o- 5- PTHEPHS1 - 5-yI ) - benzyl | - (1- met hyl - pi peri di n-4- 10 yl)- ani de:

N- Eaz f1 uor o- S (Bl¢tH-fHdel 5 - %li)ygehzﬁ? Nzéél %Yr%hi(d%n-wg}gpyﬁ 19(?1{1&& narmdey ') - ni cotinam

id N [2-fluoro-5-(1 H'indo
|-\j- Ni ](51 met hyl Npﬁ4r-iém0rd13n(liil—ylld))l—S-yl)tlTelntjd]}N Grpitrtudiyn- b@m@ﬁfp”yl)dgomcotlnanude

fl uoro-5- -N-(2-pyrrolidin-
“yl-ethyl)-i R 1&%—{2 ﬁ‘g}%ﬁléé’ ac) C_JLE} (ﬁ-i[ indol- S(yl) t?e%zyl] (3—pyrr0hd1n 1-yl-propyl)-
N-[4-fl uoro- gn{dtH i ndol - 5-yl') -benzyl ] -N-(2-pyrrolidin-1-yl-ethyl)-isonicoti
nam de; N-[4-flUoro-3-(1 Hindol-5-yl)-benzyl]-N(2-pyrrolidin- |
-yl -ethyl)- 4Nt-[Br(ﬂHmdoh@lyl)d)eylzylen@aWrﬂﬁd&QBiyapﬁjpyl)—4-trifluoromethy1-
N-[3-(1Hi ndgl -g@//:j) benzyl ] - N-(1- et hyl - pi peridin-4-yl)-isonicotinam de;
pyr azi ne- 2- c&F% %c aci d

[ 2-f51 uor o- 5- 11'1é1§%fb%x acti)(?glzﬂﬁ%to(#(li@ LIRS glgg%ﬁwﬁ%h%ﬁ 4 nx}am de;

5-[4-fluoro-3-(4- pyrl pl perazi 1-1
H-i ndol e acm)aylé&anﬁda‘
4- 1l uor 0-3- [éynrﬁ?ne ¥ Ic::ur o>(<)£/111ct z{cllé I[éllf(C)lrI—Icz1r1r1‘:é1tolh | i) t?u%n er 2-p IlrE)l(e?trhalZI n_ Y ijl_] phe
nyl ) -y y yl]-(3-pyrrolidin-1-yl
propyl)-amide;
N—[4—(1H—indol—S-yl)-thiophen-Z-ylmethyl]—N—(3-pyrrolidin-1—y1-propyl)—4-

20 trifluoromethyl-benzamide;
N—[4-(lH-indol-S-yl)—thiophen-2—ylmethyl]—N—(2—pyrrolidin—l-yl—ethyl)—
isonicotinamide;
pyridine-2-carboxylic acid [4-(1H-indol-5-yl)-thiophen-2-ylmethyl]-(2-pyrrolidin-1-yl-
ethyl)-amide;

25 N—[4-(1H—indol~5-yl)-thiophen—Z—ylmethyl]-N—(2—pyrr01idin—1-y1—ethy1)-4—
trifluoromethyl-benzamide;
pyridine-2-carboxylic acid [4-(1H-indol-5-yl)-furan-2-ylmethyl]-(3-pyrrolidin-1-yl-
propyl)-amide;
N—[4-(1H—indol-S—yl)-furan-Z-ylmethyl]-N—(3-pyrrolidin—1-y1—propyl)—4—

30 trifluoromethyl-benzamide;

N -[4-(lH—indol—S-yl)—furan-2-y1methyl]~N-(2—py1rolidin-1-yl—ethyl)—isonicotinamide;
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1Hi ndol e; 25

5-[4-fluoro-3-(4-nethyl -2-pyridin-2-yl-piperazin-1-yl nethyl)-phenyl]-1Hind
ol e acetwoepcscios PCT/US2006/004879

5-[2S- (4-f 1l uoro-phenyl) - 4-net hyl - pi perazi n-1-yl net hyl ] - pyri di n-3-yl
}-1Hindole acetate; 5-{

4-fluoro-3-[2S-(4-fluoro-phenyl)-4-nethyl - pi perazi n-1-yl net hyl ] - phenyl

}-1H 30 i ndoyedine-2-carboxylic acid [4-(1H-indol-5-yl)-furan-2-ylmethyl]-(2-pyrrolidin-1-yl-
5-[4-fluoro-3; &é f ur.an-2-yl - 4- et hyl - pi perazi n- 1-yl net hyl ) - phenyl ] - 1H-i ndol
e; 15 WO 2068Y0¢8%8% PCT/ US2006/ 004879 5-

5-[2S- (4-fl UN—PL_‘-@@EHMB?—S%riﬁ‘ﬁ?ﬁﬂi—;@%&ﬂlﬁﬁ—&iﬂyﬂdlﬁﬁ{-T)S}llaﬂngrﬂfﬁﬂffﬁlb}%methyl-

-1H i ndol t | uor o- acet at e;
}5- [ tZSIt ?4?f Eubcnrxfapih@qylll) - Ipi per azihn- 1|—§/I net hyl ] - pyrli d: n-?hy: | }]: 1Ir_|:31inngO| Ie }
acet at e; - - - (4- or o- phenyl ) - pi perazi n-1-yl e -furan-3-y
- 1Hi ndol e; él‘g‘:{@E’(“&Phéﬂby‘f‘l%g%?%?Pﬁgxﬁﬁ-ﬁ%?mvl}%ﬂ@ﬂmﬁ?)iﬂ |h ndo: f;
5-[ 4-fl uoro- Bohrol®ihyb: 2- pyri di n-4-yl - pi perazi n- 1-yl met hyl ) - pheny
-1Hindole; 5- ’
g- [ 2? ( 22)1_5 fe | Zbrr-EAE(dhbm;dbgps«yf)nmzdmﬂ-%yﬁme{nl@npNL(&ﬁmd_ liflﬁtllLWl-%)rhdpPEfiydni&dti}ahhﬁzd@glc)I e;
V- L U el -ir?dbl-'sg/?)-be%zil_ﬁ)-'lﬁ?f-fan_ze'thnyi-pip%ﬂg§1-4->§1)liéo%¥cro?ii£ide-; y
bt ar on 0" o PordiRe- D4R PhOaRA B M Y- PRE Aol s Y BABY N IR Wbt ! Nt ©
4- flouor E)- 3- [ Z%afddd;l uor o- phenyl ) - 4- net hyl - pi perazi n-1| -yl met hyl ] - phenyl »
}-1H indole-3-carbonitrile; 5-{3-(4- methyl - [ 1,4] di azepan- |
-yl met hyl ) - pN“ . qorgf-ﬁ]ﬁ—w&gﬁ—%’y )é)_en{yl]—N-(1-m_ethyl~p1p_er1d1n-4-yl)—nlcotinamide;
Yo 15 mer myl e Ea PRI ek A R BT BB ETS, Y  oF o benzy |
- N- ( 2- di net hirifotrometkdAyybonzdmidetior o- benzam de; 5-{ el
4-f1 - 3- - (4-fl - ph | ).- pi i n-1-yl methyl] -
i g_H_ ﬁg&g ![ ﬁ_ %ﬁﬁg%}%ﬁ?ﬁa?}@&%yﬁ:bggfﬁ]r-%%(lzgpy@ idirg?l- Y—ft]hyB-iseg;l)i/coti}ilanﬁde;

i me - (4- Q- - am.noj ; .

1 4571 Uor o) phamy iRt Bl e dor SRRl BRI GEr G hdsqpigognamie
4-f 1 uor o- N- [ B-[#Hluot@ 354 Hlindplys-y Db PNORRYkothr By¥bthyhengitubrothdiRoy ! 1 o |

din-1-yl - ethyl)-benzam de; 5-{
4-f | uor o- 3- [ Zngamideggeidiepheny| ) - 4- et hyl - pi per azi n-1 -yl et hyl ] - phenyl }-1H

25 pyrr ol of 35g3 R} A%hAS! 416H-6RAS1]-N-(1-methyl-piperidin-4-yl)-isonicotinamide:

pyrazine-2-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-4-

20 yl)-amide;
5-[4—f1uoro—3—(4—methy1—2-pyn'din-3—yl—piperazin—1—ylrnethyl)-phenyl]—lH—indole
acetate;
5-{ 4-fluoro-3-[4-methyl-2-(4-trifluoromethyl-phenyl)-piperazin-1 -ylmethyl]-phenyl }-
1H-indole;

25 5-[4-fluoro-3-(4-methyl-2-pyridin-2-yl-piperazin-1-ylmethyl)-phenyl]-1H-indole
acetate;
5-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl] -pyridin-3-yl}-1H-indole
acetate;
5-{4-fluoro-3- [2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }-1H-

30 indole;

5-[4-fluoro-3-(2-furan-2-yl-4-methyl-piperazin-1-ylmethyl)-phenyl]-1H-indole;

15



4-fluoro-N-[2-fluoro-5-(1 Hpyrrolo
[2,3-c]pyridin-5-yl)-benzyl]-N-(2-pyrrolidin- | -yl- ethyl)-benzam de; or a
phar macewocaddogemscept abl e salt thereof or an optical eCcTaiSeseoIsaer
thereof. In yet another enbodi ment of this invention, the conpounds of
formula (1) having the 30 follow ng substituents are also preferred: X-Y
denotes a doubl e bond between X and Y; 16 WD 2006/ 086705 PCT/ US2006/ 004879
Xis CR, VYisNS5-{Z[2MR:fluoko-pRergy)ed-metityd-piParazin-Arylinsthph) daseh,3-§1l) UGT-grRibeNY | |

chor ophenyl , ridi né/l , pyrazinyl, furanyl or thiophenyl; each Ris

i ndependent | ﬁﬁ‘l‘&?g'é‘ﬁ ®om hydrogen, nethyl, ethyl, nethoxy, fluorine, CF3

or OCF3; Rl and_ B2 ar )¢ P Lff angd. sel.ect ed, i endently of
each other f ?oﬁ% [%e%zf%o?bﬁ P%@%@%hl ﬁﬁ%(%%ﬁ@%ﬁ%@ﬁ%ﬁiﬁgolp gglg%%%f}ﬁe:

i sopr opoxy bedz{dy[25-(44fhore-phenydywipetbivi} DRI -furan-3-yl }-1H-indole;

fluoro-trifl Eg[lr%o t hyl benzoyl, trifl uoronethoxybenzoyl, thiophenyl carbonyl,
pyrixi nyl car y@?met VrRipsTASindaylBsHYD-Phspyilithindgleg ar bony! |

pyri dazi nyl carfc adish -» henzoll..4]-di oxi nyl.carbanyl . )

Denzof 1. 3] o oxar s ERum e PERARL b B A GRIR Wt incore;

aza- bi cycl o[ 3-{3-2Sa@tfYloro-phenyi)i-4 ko] -Piperazjo e tyhsmyiyphenyt I-indole;

nmet hyl - pi peri_dj nﬁ/l . piperidinyl N-methyl-pyrrolidinyl, pyrrolidinylmethyl,
pyrrolidinyl ety 2§"(6ﬂWw'PH@WY¥}$ﬂ@€W-leZHyI1a/rlﬁlﬁbﬁlﬂwra,ﬂnaﬁrdl}-1H-lnd016

di met hyl am nggthyl ; or Rl and R2 taken together with the nitrogen atomto
which they are attached forma 20 unsubstituted or at |east

nonmsubst i t utSefd-fhedresoREak dluned-padBY)-fip@aihNeyleHeaiin) - sl ) SLH MRS acetate;
pi perazi ne and di azepane; wherein the substituents are selected fromthe
group consi stfWgleropni@syit-tluorershenyhetinethyl-pideraser-bivkmefy ihpbenyi }-1H-

pyridinyl, thiophel furanyl and methyl. Exanpl es of conpounds within the
scope of thi E{dgﬁggﬁﬁg?\%ﬁﬁ\%thout any limtations 25 may be enunerated as

fol | ows: 5-[3-(4-methyl-[1,4]diazepan-1-ylmeth l)i\}]?her'{?rl]-éH—indole‘

N-benzyl - N-[ 3- (1H i ndazol - 5-yl) - benzyl | - i met hyl - et hane- 1, 2- di ani ne

hydr ochl ori déj{ 4-fluoro-3-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl}-phenyl }-3-

15 methyl-1H-indole;
N-[5-(3-cyano-1H-indol-5-yl)-2-fluoro-benzyl]-N-(2-dimethylamino-ethyl)-4-fluoro-
benzamide;
5-{4-fluoro-3-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-phenyl } -1H-indole-3-
carbonitrile;

20 5-(3-{[(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino]-methyl }-4-fluoro-phenyl)-
1H-indole-3-carbonitrile trifluoro-acetate;
4-fluoro-N-[2-fluoro-5-(1H-pyrrolo[3,2-b]pyridin-5-y1)-benzyl]-N-(2-pyrrolidin-1-yl-
ethyl)-benzamide;
5-{4-fluoro-3-[2-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }-1H-

25 pyrrolo[3,2-b]pyridine; and
4-fluoro-N-[2-fluoro-5-(1H-pyrrolo[2,3-c]pyridin-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-
ethyl)-benzamide;
or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.

In yet another embodiment of this invention, the compounds of formula (I) having the

30  following substituents are also preferred:

denotes a double bond between X and Y;
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N- (4-fluoro-benzyl)-N[5-(1Hindazol -5-yl)-pyridin-3-ylnmethyl]-N ,N -dinmeth

yl - ethane-1, 2-di am ne acetate; 30

(4-f 1 uor owbenaydsy7052- f | uor o- 5- (1Hi ndazol - 5-yl ) - benzyl | Ppyrusedticad4372S- yl net

hyl -am ne; (4-fluoro-benzyl)-[2-fluoro-5-(1Hindazol -5-yl)-benzyl]-piper

di n-4-yl -am ne; 17 WO 2006/ 086705 PCT/ US2006/ 004879

N-(4 fl uoro-benz I) N-[ 2-fl uoro-5-(1H i ndazol -5-yl)-benzyl]-N -nethyl -et han

-1, 2- di am Aels

(4 fl uoro- begz%%\) [2 fluoro-5-(1Hindazol -5-yl)-benzyl]-(1-methyl-piperidin

-4-yl)- amn

(4-fluoro-bepayNR;[ 4- (1Hi ndazol - 5-yl)-furan-2-yl net hyl ] - (1- net hyl - pi peri di

n-4-yl)- am ne;

4-f1 uoro- N-[ 2B angriHa®-GH:H- i ndazol - 5-yl ) -benzyl ] - N-(2-pyrrolidin-1-yl -ethyl

)- henzam de;

4- Ilguor o- N- [ 255 RRsPL: Suprppbeyhchlroghepyh, piddinyl pymgingy Siranyker Ayophengdza- 10

bi cycl of 3. 2. 33pat i3ndé @é?mgy%ﬂbéé kﬁ&?

[ 2-fluoro-5-(1Hi ndazol?e][1 eﬁz%é}?il éndo eéhyl ‘it% rpgth ﬂul(o)lngy’cq%

[3.2.1] oct-3 ybyOEEmzamde 4-fluoro-N- [2-fluoro-5 -(1

ndazol - 1) nz N-(1- hyl - pi peri di n-3 - benzam de;

| uor o- N- [§ IaI“EngF egi“?i (fgggqengan@ SFlGB@HZWePeIP@/ePQY ﬁﬁ@%ﬂlldfpﬂf[ﬁ@m d| n-3S-y
benzam de tri hL491 9n 6&%%

ndazol ~5-y1) - borgl TREd L2 %u%féﬂe;‘/{?‘ﬁ% &%Ilﬁbéfkﬂ% %Og%’éﬂ"%’%‘ﬁ%‘/l

0] uor o- acet at e’;nﬂuoromethylbenzoyl fluoro-trifluoromethylbenzoyl,

[
f

[

[

fluoro-N-[2-flug i ndazol -5-yl ) -benzyl 1- net hyl - pyrrolidin-3S
)- 20 benzami detqffq(’f“?‘{ﬁ oxvherort; éthBhenylcafbon}’I] Pyﬂémylcafbonyl

f
f

f
1 C
2-
3.
H-
4-
)
H-

l'uor o- N-[ 2-f| UB&I@Z@ﬂ(}%ﬁbhﬁ%dﬁlﬂ@ﬁb&?ﬁ%yhélaz%}ﬁcartp&ﬁ 1hy(21I n-1-yl-propy

benzam de;

| uoro- N-[ 2- f I ubenzopl- f(]ili}e#xmwtaazhdnyﬁbyﬂlz)o{be]mooldlylbhrbanquhﬂéthﬁlagg.r| di n-4-yl
benzam de; gl—§]l @02(;1 bi c
.2.2]oct- 3R yI) 1§Y$P %IORIY Qza-bwaﬂet?@ eloctyl.ragabinyc] 4R Rlaseyimethyl, N-

Pgam de; chiral pethyi
[
I

O~ h "< p—
P~ 1 — 1 =

o Nt

2-fluoro-5-(1H1 nga%)le %m% I’lpﬁrelﬂ% ]N_RI-C h]?'l—%]ir%hqln%yl?%qhidmyrlfpgﬁy&fI ) - 4-
f I uor onet hy| - bpyrrdidigésthyl; pyrtmdidarypropy; ﬁl&thly&dnﬂﬂ@el@ﬂ and

hyl -
)-furan-2-yl neé%tdylanl}ll-ngéh}r,rlet yl - pi peridin-4-yl)-

<57

or

R; and R; taken together with the nitrogen atom to which they are attached form a
20 * unsubstituted or at least monosubstituted heterocycle’selected from the group -
consisting of piperazine and diazepane; wherein the substituents are selected
from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,
pyridinyl, thiophenyl, furanyl and methyl.
Examples of compounds within the scope of this embodiment without any limitations
25 may be enumerated as follows:
N—benzyl—N-[3—(1H—indazol—5-y1)-benzy1]-N',N'—dimethyl-ethane-1,2-diamine
hydrochloride;
N—(4-ﬂuoro—benzy1)-N-[5—(1H—indazol-S-yl)-pyridin—3-ylmethyl]-N',N‘—dimethyl—
ethane-1,2-diamine acetate;
30 (4—ﬂuoro—benzy1)-[2~ﬂuoro—5-(1H—indazol-S-yl)-benzyl]—pyrrolidin-ZS—ylmethyl-amine;
(4~fluoro-benzy1)-[2—ﬂuoro-5-(lH—indazol-S—yl)-benzyl]-pipeﬁdin—4-yl—amine;

17



30 benzam de; 5-{

4-fluoro-3-[2-(4-fluoro-phenyl)-pi perazin-1-yl nmethyl]-phenyl }

- 1H i ndazwbepo6/086705 PCT/US2006/004879

5-[4-fluoro-3-(2S-thi ophen-2-yl - pi perazi n-1-yl net hyl ) - phenyl ] - 1Hi ndazol e

acetate; 18 WD 2006/ 086705 PCT/ US2006/ 004879

5-[4-fluoro-3-(2-thiophen-2-yl-piperazi n-1-yl net hyl ) - phenyl ] - 1H i ndazol e;

chiral N-(4-fluoro-benzyl)-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl-N'-methyl-ethane-1,2-

5-[4-fluoro-3-(2-thiophen-2-yl-piperazin-1-yl nmethyl)-phenyl]-1Hindazol e

acetate; 5-{ diamine;

4-fl uoro- 3-[ 28+(4={ -rpl BT =1l =i I - | - nyl

oL oL $orhbed i_@e_wa [PRRRYS-3( FrIRADY]-5 RRSNFH 0 dnely TSt idl RGBT

5-[2S- (4-f | uamdaghenyl ) - 4- et hyl - pi perazi n-1 -yl et hyl ] - pyri di n- 3-yl

}-1Hindazole; _ 5-{ ) o

[ 25 (4- f | ubt-EugrsbrpzyD i Bidndagol SyDrieranyd-ylosihy it hmethyi-pipenidin-aBz ol e

{ 5-] 28—(4-a§1i ro- phenyl ) - pi perazin-1-yl methyl ] -furan-3-yl }-1Hindazol e;
[ 4-fl uoro- 1%’2 met hyl - 2R-t hi ophen- 2-yl - pi perazi n- 1-yl net hyl ) - phenyl] -1

i ndazol e AdlaeeMa{ZBfluoro-5-(1H-indazol-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-

[4-fluoro-3-(4-nethyl-2S-thiophen-2-yl-piperazin-1 -yl nethyl 3/ phenyl]-1

i ndazol e X6@428HdS; and 5-{

5-[2S- (4-f1 ugrg-phenyl h-4-net-hyl -pi pesr azin- 1- t hyl ] -furan-3-vyl

}-1Hi ndazol g;f?uoggggﬁppgéﬁa@égﬁ éncdg%(ﬁ? Zlé(l:)g%%y%*lg@)é%%fr}l?th‘éfgg%a'or an opti cal

or &1 er eoi soiyclof@?.eict-358)-béhzamaieher enbodi ment of this invention,

conmpounds of formula (1) haviﬂrig the follow ng substituents are preferred:

X-Y denot es 4-ouselbineropetMEidazolah)-benzyk-N-(rpdor8imetioR8-az20 Zi SNR, A,
B and E are ; | 18NYY 1o f ophenyl, chorophenyl, pyridinyl,
pyrazinyl, f%g%@p%'ri]otgﬁ?z}xpjﬂ%er%wd’eéach R is independently chosen from
hydrogen, me#titoro-&8- R luordes- (18K ihdatdi S -A)-bekdydl-N-(Rmehgl-Jigerdfi® 3tyIg same or

different and sel ected i ndependently of each other from25 benZyl,
f1 uor obenzyl be#zagddesbenzoyl , chl or obenzoyl, i sopropoxybenzoyl,

tri t strifl t hyl o
tri Fl tor oot Rty BERSl T ph B Rt BT By R cipisiys-+0-
pyrazi nyl car beiwnideiifiueidladeydtgar bonyl , pyri dazi nyl car bonyl, di hydro-

benzo[ 1, 4] di oxi nyl car bonyl, benzo[ 1, 3] di oxol yl carbonyl, N-nethyl-aza 30
bi cycl of 2. 2. 31fBiergN-[2a8uarei S (iEl-bidazal- 2y 1pbeydyl]1-N-(1-methyl-pyrrolidin-3R-yl)-

aza-bicyclo[ 2,2 2l oct y net h e{a’te;N'

4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-(1-methyl-pyrrolidin-3S-yl)-

5-
5-
5-
H-
5-
H

20 benzamide trifluoro-acetate;
4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-(3-pyrrolidin-1-yl-propyl)-
benzamide;
4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-
benzamide;

25 N-(1-aza-bicyclo[2.2.2]oct-3R-yl)-4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-
benzamide;
chiral N-[2-fluoro-5-(1H-indazol-5-y1)-benzyl]-N-(1-methyl-pyrrolidin-3R-yl)-4-
trifluoromethyl-benzamide;
4-fluoro-N-[4-(1H-indazol-5-yl)-furan-2-ylmethyl]-N-(1-methyl-piperidin-4-y1)-

30 benzamide; |
5-{4-fluoro-3-[2-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-phenyl }-1H-indazole;
5-[4-fluoro-3-(2S-thiophen-2-yl-piperazin-1-ylmethyl)-phenyl]-1H-indazole acetate;

18



met hyl - pi peridinyl, piperidinyl, Nnethyl-pyrrolidinyl, pyrrolidinylnethyl,
19 WO 2006/ 086705 PCT/ US2006/ 004879 pyrrolidinylethyl, pyrrolidinylpropyl,
met hyl am woebdwiss7odi met hyl am noet hyl and di net hyl am nopcomskeoco0487R1 and
R2 taken together with the nitrogen atomto which they are attached forma
5 unsubstituted or at |east nonosubstituted heterocycle selected fromthe
group consi sting of piperazine and di azepane; wherein the substituents are
sel ect ed frédﬁgﬁéﬁﬁgdﬁﬁhE@h@F%ﬂ¢ﬁ§mﬁﬁﬁbhehyﬁhﬂﬂmhmnmphﬁﬂy¢uob;

trifl t hy; i i nyl. ot hi ophenyl ,  f thyl . Speci fi
exarpl o5 of . eaiBon oo PH R 2o eBr A R HE R W B eany - 10°

limtations at®atkj sted as foll ows:

N-[ 3- (1H benzoi m dazol - S-M -benzyl]-N-benzyl -N , N -di net hyl - et hane- 1, 2-di a
ni ne hydr ocRHdrilepso-3aiRd-®flyogo-phersi e et yirpiimrain-5-yirthipigphyy]l } - 1H-
-N—@enzyl-N‘hP%hg%nethyl-prop ane-1,3-di amne hydrochloride; 15 or a
pharmaceuti cally acceptable salt thereof or an optical or stereoi soner

thereof. |n gnGter4sTHRspRa)-Qinctiiil-HidcRuanL | etﬁﬂ?—ggﬁgﬂgiégﬁl-%i%%%é&w a

(1) is havi ng the follow ng substituents: X-Y deno
bet ween X and-{¥:[2Sx#dlugro-plienyl)ipdtazin A -ylmeNip]-pyridt-andl) -Eaingazok; Ar i s

henyl, fl | . chl |, .pyridinyl, inyl, f |
Phtophenyl SRSl apBgsRre e s e e S ndseet e same or
di fferent and-[3Lﬂu@%-§Q4Jﬂi&§ﬁeﬂ@i§ﬁktﬂh¥n-9iy1%€él}aﬂﬁﬂeﬁm%gqgglnglgﬁﬂﬂh’-indazole

f1 uor obenzyl, fl uorobenzoyl’, difl Uoroben chi*or o
i sof¥r opoxybefGe&af¢;, trifluoronet hyl benzoyl, fluoro-trifluoronethyl benzoyl,

trifluoronethexypenzoyl, thiqophenylcarbonyl, pyridinyl carbonyl,

pyr azi nyl car ggéﬁm mﬁgﬁ%’ﬁ@&?ﬂ%&éﬁ?‘%&%?‘,y?'ﬁi}’reﬁ&é&‘ ﬂWP@éV&“@h?‘FXﬁibﬁﬁ?@ﬁZ@%O
benzo[ 1, 4] di goekdwy:lagar bonyl, benzo[ 1, 3] di oxol yl car bonyl, thi ophenyl net hyl,
N- net hyl - aza- bi cgcl o[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

bi cycl of 2. 2. 2{{6d2§H(#rElungd-pheliyliel mpthybpiperazati- hylmethyl1-fomi-0py -1 Hiingszot; nyl , N
or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.
15 In another embodiment of this invention, compounds of formula (I) having the

following substituents are preferred:

denotes a double bond between X and Y;
XisN;
Y is CR;
20 Zis NR;
A, B and E are CH;
Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
each R is independently chosen from hydrogen, methyl, ethyl, methoxy, CF3 or OCFj;
R; and R; are the same or different and selected independently of each other from
25 benzyl, fluorobenzyl, fluorobenzoyl, chlorobenzoyl, isopropoxybenzoyl,
trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, N-methyl-aza-
30 bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octylmethyl, N-
methyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, pyrrolidinylmethyl,

19



20 WO 2006/ 086705 PCT/ US2006/ 004879 cycl opropyl - pi peridinyl, piperidinyl,
N- et hyl - pyrrolidinyl, N-ethyl- pyrrolidinylnmethyl, pyrrolidinyl nmethyl,

pyr rol i diwgl2eddngtrospyrrol i di nyl propyl, nethyl am noet hylPCT/US2006/004879

di et hyl am noet hyl and di net hyl am nopropyl; or 5 Rl and R2 taken together
with the nitrogen atomto which they are attached forma unsubstituted or
at | east nonosubstituted heterocycle selected fromthe group consisting of
pi perazi ne and di @mqﬂahmylebkmbpmohmimﬁpﬁipps nietigathinoeth§l, 8ehetigfi@dinobthgm t he
group consi sting of fluoro henyl trifluoromethyl phenyl,

pyridinyl, thlophé qé@@ﬂ?Pp%ﬁﬁanethyl 10 Exanpl es of conpounds of
formul a (I) bal ling V\Athl n the scope of the above noted enbodiment include
wi t hout any I| mtations the following: N[3-(1 H benzotriazol-5-yl)-benzyl]
-N-benzyl - N RN andlmgsitah@ﬂ tqgethpanathlthd-riirégenn@om to which they are attached form a

[ 5- (1H benzotri azol - %9 2-f 1 uoro-benz I! (4-fluoro- benzylc? pyrrolidin-2R-
yl met hyl - amine t Ppwg.;tg th;ra}td@,st pnosubstituted heterocycle selected from the group

[ 5- (1K benzotri azglspamb)or4ipdiahe 2Re 'alza%lellanel RELLA BtsabhalDlioRhens 25 y] meth

yl - am ne;

[ 5- (1H benzot ri azéombthd Jerdnl kumsigmpes Yhenyl4 flubtPhenyde ddhoroRe@§phdhyl; 4- V!
-am ne,

N[ 5- (1H— benzotrl Ry#fing. (hiophpoyl) fysany! pedeeethyl. N- (4- f | uor o- benzyl ) - N - et hyl -
et hane-

[5-(1H benzot | a%éc:?’“?am@f’s) % PPRBPES ORI e 185 hlspyﬁ’lPBﬁhffF‘fPE WHEOUS 5t hy | )

- (4rof | ubimitati @ abenztydl hsﬁﬂﬂbﬁ'@ hydrochl ori de
[5- (1H benzotr| azol -5-yl)-2-fl uoro- benzlg 4-fl uoro- benzyl ) - (1- met hyl - pi pe
ridin-4- yl)Nagrdg- W@pl@@ﬁqﬂ@ﬂﬁd@}) benzyl] benzyl—N' N'-dimethyl-ethane-1,2-diamine
N-[3-(1H ben | )-benzyl ] - N-benzyl -N , N -di net hyl - et hane- 1, 2- di am
i ne hydrochForl c]ﬁgl?(%Sé d
N- [ 5- ( 1H- benXoBr(18zdnzoimtidzoR 5 1Byl enbhdyl-Ne NLdBhdity1-gRypdnel 1 lindss Y met
hyl ) -4- fl uoro-benzani de;
N-[ 3- (1Hben§¥f{f?¢lﬁ(2@e~»5 yl)-benzyl ] -4-fluoro-N-(2-pyrrolidin-1-yl-ethyl)-be

o T R ol gt
f \

yl -ethyl) - Bﬂhtdﬁhdi)&ﬂ{bb@hh@ﬁldi&hlsl\invérﬁroﬁ]{he compound of formula (I) is having the
Hbenzotriazol -5-yl)-2-fluoro-benzyl] -2,4-difluoro-N(2-pyrroli din- |

-yl - et Miplpwingspbstierds:hydr ochl ori de; 21

denotes a double bond between X and Y;
XisN;
20 Y is N;
Zis NR;
A, B and E are CH;
Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
R is hydrogen, methyl or ethyl;

25 Ry and R; are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,
isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-

30 benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl], aza-bicyclo[2.2.2]octyl, aza-
bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-

20



WD 2006/ 086705 PCT/ US2006/ 004879
N-[ 5- (1H benzotriazol -5-yl)-2-fluoro-benzyl]-4-fluoro-N(2-pyrrolidin-I|-yl-
et hyl) - b®o2asmi 36705 PCT/US2006/004879
N[ 5- (1H benzotri azol -5-yl)-2-fl uoro-benzyl]-4-fluoro-N-piperidin-4-yl-benz
am de;
N-[5-(1H benzotri azol -5-yl)-2-fl uoro-benzyl]-4-fluoro-N-(1-isopropyl-piperi
di n-4-yl)- 5 benzé&btlepropi-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
5-(1Hb tri | - 5=yl )= 2-F L uor o-.henzyl 1 - N- (1-cycl opr opyl - pi peri di n-4-yl

[ 4- (f lu Oreg_zg er,llzgﬁ&&reﬂ;%uyln;'lmethyh,upyrrohgmylzn){etﬂxyl, p}grrolid)l/nyletgyl, Syrrolpdlin%lprlopgzl, yh
N-[ 5- (1H benzot ri azdhylfninbdth B@RAaReRgM sl dits | - ni nari di n-4-yl)-4-
fluoro- benzam de; 1(¥ # # ly amed ef@ﬁa@%hoﬁ’oﬁﬁ,

[ 3- (4- et hy¥ - pi perazi n- 1-yl et hyl ) - phenyl ] - 1H benzotri azol e;

[

5-
5-[4-fl - 3- (4-,net hyl - pi i.n-1-yl.net hyl)-phenyl]-1Hb tri | e; d
5.1 30011 Gor o R P38 ke PR Rl B R n e itheH Fopnend orm s
}- 1H benzot ri azol ghsubStitufedRiFad q@s&?%ﬁdn%ﬁlﬂsb{tu?efﬁcﬁe%%gp Sbdied ﬁ%{rﬁ@fg S

optical or stereoisomer thereof. In yet another e I ment o

i nvention t he conponststingfoffroparadiae ¢hd diazepeme] neteire thelmbbtiubwiafgselected
substituents: X-deen tes a single, bogf$etween Xand Y, Xis CUR Yis
CHR. Z is NR 20"R™ B%&PUe P&l gnhn dprophenylo tiprsagethylphenyl,
chorophenyl, pyri gdidyh j ﬁﬁ%k t hi ophenyl; each Ris

i ndependent | chog%n f¥lbﬁy%@gfrl}gé%ﬁ?{wnét y t,hs}fét hyl or CF3; Rl and R2 are the
san or dif f Bxempleand cempeatdscofi fodepnde fitlling ofitheatl wbpebf i moveaiiad |

fl uorob .. fl.uarqbenzoyl, difluorobenzoyl, chlorobenzoyl, 25

i sopr op%ﬁé%%ﬂlfgvpgl”ﬁ? WF%&%W&?‘HW@%@SW}%%br o-trifluoromethyl benzoyl ,
trifluorometiy BBV biriakdiL [ Kk AR di rhonyl, .. .
pylr az :J nyl car bg[%q . pyr ibtr?‘ia(&:l(i;1 nfgfl(lj:] g?%%ﬁ];ﬁb&gﬁll I\é gg’ i dﬁ@k@ﬁ@%ﬁ %?e,— y’é Tch%lln&
benzo[ 1, 4] di Bx{lirbewobibagh3-yhentiodd;teheylpibilvboardaenybyrrblidigRReylitersi-hy | |

N nmet hyl - aza- bi I 2. 2] octyl, aza-bicyclo[2.2. 2]octyl, aza 30
bi cycl of 2. 2. ??88%@?&%‘%9‘?“,£M met hyl - pi peridinyl, N-isopropyl-piperidinyl,

R e e TR

pyrrolidinyl @t—(Hﬁ—beqzytri’amd)li-iib'hlﬂ—ﬂmmpsﬂenzyl]-(4—ﬂuoro-benzyl)—pipeﬁdin—4—yl-amine;
N-[5—(1H—benzotriazol-S—yl)-2-ﬂuoro-benzy1]—N—(4—ﬂuoro-benzyl)-N'-methyl-ethane-
1,2-diamine;
[5-(1H—benzotriazol—5—yl)—2—ﬂuoro—benzyl]-(1-ethyl—pyrrolidin-2S-ylmethyl)—(4-ﬂuoro~

20 benzyl)-amine hydrochloride; (
[5-(lH-benzotriazol—S-yl)-2—ﬂuoro-benzy1]-(4—fluoro—benzy1)-(1-methy1—piperidin-4—
yl)-amine hydrochloride;

N-[3-(1H-benzotriazol-5-yl)-benzyl]-N -benzyl-N',N'-dimethyl-ethane-1,2-diamine
hydrochloride;

25 N—[5—(1H—benzotriazol-5-yl)—2~ﬂuoro-benzyl]-N—(l—ethyl-pyrrolidin-2$—ylmethyl)-4-
fluoro-benzamide;
N-[3—(1H-benzotriazol-S-yl)-benzyl]—4—ﬂuoro-N—(2—pyrrolidin-l—yl—ethyl)-benzamide
hydrochloride;
thiophene-2-carboxylic acid [5-(1H-benzotriazol-5-yl)-2-fluoro-benzyl]-(2-pyrrolidin-

30 1-yl-ethyl)-amide hydrochloride;
N—[5—(1H—benzotriazol-S-yl)—Z-ﬂuoro-benzyl]-2,4—diﬂuoro-N-(2-pyrrolidin-l—yl-ethyl)-

benzamide hydrochloride;

21



met hyl am noet hyl , di nmet hyl am noet hyl and di nmet hyl am nopropyl; or Rl and R2
taken together with the nitrogen atomto which they are attached forma 5
unsubst i twoedosasems | east nmonosubstituted heterocycl e selceatseaesfoosm t he
group consi sting of piperazine and di azepane; wherein the substituents are
selected fromthe gr oup consi sting of phenyl, fluorophenyl,

trifluoroneth hen pyridinyl, thiophenyl, furanyl and nmethyl. An
exanpl e of a bfﬁbkﬂr enzofridzel-fyl)a2-fliyrof benkylivg-fhicroHNa (- perclaipe-ydlettylle above
noted 10 em%gﬁil ment. includes without any Iimtations the follow ng: N
[5-(2, 3-dihydr “H i ndol - 5-yl)-2-fluoro-benzyl]

- N- ( 2- di met hy-p{ IR beieut azols- ybtma@fob&a% gcu%o,—c& PQH@ @@%chfev

acceptabl e salt thereof or an opti cal ereol so

anot her enbod-Fetitt-beénzokriagol-ryBrid- ﬂoorotbwzyibﬁfibmndl\b(l-fsoprnspylaplpér)dm& IRVi ng
t he 5 15 fol |l gw n%uﬁubstl tuents: X-Y denotes a single bond between X and Y,
Xis ™0, S or CO Zis NR 20 A B and E are CH Ar is phenyl,

1 uor ophenyl N-ph{ 191808 R¥L ol BY DL HHAMo-beRYFIRRI YL c}]c{?r(s;@m% I ﬁa trb@pépenyl

each R is independently chosen from hydrogen, and R2
are the saneflvprodhezemsiet and sel ected mdependently of each ot her from

chl of obenzoy L 05t PR iRy R o ERey-Nor oRe by PoeRgoyt -4 ucro-

fluoro-trifl yesapeidy! benzoyl, trifluoromethoxybenzoyl, thiophenylcarbonyl,
pyri di nyl carbonyl, pyrazinyl carbonyl, pyrimdinylcar bonyI
pyritdazi nyl céf[ﬁdﬁyﬂlethﬁfmp&jazm 1pémztiyD); phedi1pA Hhydneatiiaosty] |,

ot hyl - s DY BT A BB Ry By heny b Bckeyrotripelesmd.

N eycl opr &3?“%?‘%’@"?‘?&@%5?‘ e R T R S S TP

WO 20:)_62I 086|70158 pl@ﬁnmﬁ@m;omeﬁcgble pg{llt thetdod bﬂyrli omicayor, sﬁ@lydslmhmdilmbﬂet hyl,
rro n r 0 met am noet :

g?lrret thI Iamy nﬁje\'e}rﬁ)?i] tﬁ qurpﬁ%q ﬁ‘{llg)érb\feag?m the)é:,ompound of K)rmula (I) is having the
15 following substituents:

denotes a single bond between X and Y;
X is CHR;
Y is CHR;
Z is NR;

20 A, B and E are CH;

Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thlophenyl

each R is independently chosen from hydrogen, methyl, ethyl or CFs;

R; and R; are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,

25 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

30 bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-
cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
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R1 and R2 taken together with the nitrogen atomto which they are attached
forma 5 unsubstituted or at |east nonosubstituted heterocycle sel ected
from t he woauw/mwemnsi sti ng of piperazine and di azepane; WRaEUS2006H0MB79
substituents are selected fromthe group consisting of phenyl,

fl uorophenyl, trifluoronethyl phenyl, pyridinyl, thiophenyl, furanyl and
nmet hyl . Exanpl es of conpounds of fornula (1) falling within the scope of

the above noted Dorrehdioginedng, pymolidobylméthyippyrratinylléthylt pyriaidsnyifepyl,

foll ow ng: 6-(3- | - (2-di,met hyl am no- et hyl ) - am no] - net hyl
}“phenyl ) 3t bens SIRPAGEToS R HERHGURBEIESH] thd et laminopropyt

N- ( 2- di met hylbam no-et hyl ) - N-[ 3- (2- oxo- 2, 3-di hydr o- benzot hi azol - 6-yl ) - benzyl

]- benzam de hydrochl oride; 15
4- chl or o- N- ( Radindehipkemitogsther twilh) thd-fiBegedr atsnr ©, Bhidh el archenzigddioazol - 6- y

1) - | ]-benzam de hydr.ochl ari de; i
l\z ( 34) ginrz%t ]hyl am'Z anﬁJ?)Btb%‘Fe)d- N Ettgg’lisﬁ Ippgsubsttuigd heierocysih seleqiedifiom theyarpumenzy
11- b i de;  hydbeedinerdfdeneBs:b3nd di ) . :
[benzyl - (2 di et by wtng ! iberfaiheand diazepane; wherely the substiuents g, 5ledied - ».
[2(() Oge hyﬂr Iochl or ey tllﬁe (g%iq;} Iconsistintg)g of plh)enyl, ﬂuo}rophen;ﬁ, Itriﬂuoromethylphenyl,

2-di net am no- et - (4- or o- benz -am no] - net hy
}-pyridin- 33/, yl) - 3@“@5%‘28@%&%& gy angmethyt.

2-di met hyl ami adts ani nel - -furan-3-vl):3H
[:)((anzoloxaz 0?/- %ﬁ‘i‘odr%gi;’n%lzegéf%% %%rﬁ%édnﬂcgf%%ﬁé )d) )falﬁﬂé Wi BE r&Q}pe} of HE BRove 1¥otgd
[ ( 1%t hymbpgimeot indiudePRitdurmniliitatidas theiéslipviegnzy! ) - ami no] - net hyl

-4-f - l) -3H-benzooxazol - 2-one trifluoro-acetate; 6-(4-fluoro-3-

% (4-f1 38: 8 b@tr:[%%)i‘fh%y‘ri@f 1 -ée)fl}-&ﬂ?pm-wryzylérﬁﬁ%}iﬁn@hﬂ@m}&qﬂ(wm ) - {

3H benzooxazlord-1Ramle{ 5- {

[ (4-fluoro-benzyl)-(1-nethyl-piperidin-4-yl)-am no]-nethyl

} - fur an- 3- yl yr Bphar@@cdwtinzlboacazthbl2 salnthereof or an optical or stereoisomer thereof.
4-fluoro-N-[2-fluoro-5-(2-0x0-2,3-di hydro-benzooxazol - 6-yl)-benzyl]-N(2-py
rrolidin- 1- Yeé@ﬂ?iﬁ?f- iimeyteof thig ipNontion BrereaposndofTiosabaE) s baeng the

N- (;2- di f@ﬁoq,yﬁzgagﬁibg@mgﬁtgyl )-N-[ 3- (2-0xo0- 2, 3-di hydr o- benzooxazol - 6-yl ) - benzyl ]
- benzam de hydrochl ori de;

N-(1-ethyl - pyWori di n-2-y]l net hyl ) -4-fl uoro-N-[ 2-fl uor o-5-(2-0xo0-2, 3-di hydro
- benzooxazol - 6-yl D%@ﬁ%?ﬁngfmgé’ﬁi‘ﬁé{lxand Y;

Xis O, Sor NR;
Y is CO;
Zis NR;
20 A, B and E are CH;
Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
each R is independently chosen from hydrogen, methyl or ethyl; )
R and R; are the same or different and selected independently of each other from
benzyl, fluorobenzyl, benzoyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,
25 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-
30 bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-
cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-

23



5

4-chl oro- N- ( 2-di nmet hyl am no- et hyl ) - N-[ 3- (2- oxo- 2, 3-di hydr o- benzooxazol - 6-yl
) - benzylweohewzmeiode hydrochl ori de; PCT/US2006/004879
N-(1-ethyl-pyrrolidin-2R-yl methyl)-4-fluoro-N

[ 2-fl uoro-5-(2-o0xo0-2, 3-di hydro- benzooxazol - 6-yl)-benzyl]-benzam de
trifluoro-acetate;

4-fluoro-N-[2-fl u@molér;di(lzlnwklwl,mysroaﬂimyu:mhydemamdammhﬁ yyryoliskmayopyll\- ( 1- me

thyl - 10 piperidin N- z [ 2.2.2]
oct-3S-yl)-4-fl uof eﬁ@%nf) ?t(‘r}ééﬁ@ %3%?}2&‘3%’6’ %yg r&* ‘ﬁ%lfﬁl;}lylammpmpyl

benzooxazol - 6ryl ) - benzyl ] - benzam de hydrochl ori de; N-(1-aza-bicyclo [2.2.2]
oct-3Ryl)-4-fluoro-N-[2-fluoro-5-(2-0xo0-2, 3-di hydro-

benzooxazol - &1 yand-Reetaken Jogséher a‘nﬂdémehydogmlhdttom wewhith they are attached form a

N- di met hyl am ng-e 4-f | 2-f 1 uoro-5-(2-0xo-2, 3-di hydr o- benzoox
azc()I?S 6- yl )yb en nyljl uﬁ?g%t?gf at"ieas mon substituted heterg)cycle selected fromythe group

6- [ 3- (4- et hyl I
5- %2R§(4nfl ugr opkﬁgﬁﬁ 1'11@ &n%t)éfgilﬁ%la%%@gﬁz%%ér% )%):Hé rrlg't y 3 u?égﬁgté%?? Se}legfé

benzooxazol - 2- onefrogQ tigs {group cons1st1ng of phenyl, fluorophenyl trifluoromethylphenyl,

5-12S- (4-fl uoro-phe razin-1-ylnmethyl]-furan-2-yl } -3H
benzooxazol - 2- oneP y%(}ly{q;d é‘mp 9'/1 f‘fr)a‘Py and methyl.

o125 (4 T1 ugkempleray cbnbolRI tORhARY @F Eilis WhilE! the' obloP RRP B teXhordd S
6-[¥-fI %b@dlme(ltzmt?hﬁ@m@nulz&rlylliilpitqnmnaﬂierfeﬂewmget hyl ) - phenyl ] - 3H benzooxazol

52[ gg-e( 4- fI u (géﬁ%er%)ﬂ Cimethylamipaetybrarainal-pethal nphepyp FHhergofftiazol- 24

benzoxazol - 2o@Bydr&tioride;
5-12S- (4-fl uoro-phenyl) - pi perazi n- 1-yl net hyl ] - f ur an- 3-yl

} - 3H benzooxbz@Hdimethylmiacethat)eN-[8-(2-0x0-2,3-dihydro-benzothiazol-6-yl)-benzyl]-

4-fl uoro-3-[2S- l.ugr o- phenyl ) - 4- met hyl - pi perazi n-1-yl nmet hyl | - phenyl
}-3H 30 ben %é?ﬁ% 13t h@mdé

5-[13S- (4- f | ugrgrophenml Hyfgu% S8 di_n; | }-
benzooxazol - ZCor?e ac%zt%{néeét an %Wgéé?(%g%@%({%ﬁ }a(thé?é (3 {
[ benzyl - ( 2- dbmvﬂsbbazmndehydmd:blexadn no] - met hyl }-phenyl)-1, 3-di hydr o-
benzoi m dazo]H é&?ne h drochl oride; or a pharmaceutically accept abl e salt

t hereof or a aHPn%PW@B@&W'Of‘ﬁ@r%@hydlprbepé‘?th@ﬁ@t%}) -benpdHi nent  of

this i nventlgéhzgmecgyrmgém&ldy formula (1) is having the 5 follow ng
substituents:

6-(3-{[benzyl-(2-dimethylamino-ethyl)-amino]-methyl } -phenyl)-3H-benzooxazol-2-
20 one hydrochloride;
6-(5-{[(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino] -methyl }-pyridin-3-yl)-3H-
benzooxazol-2-one;
6-(5-{[(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino] -methyl}-furan-3-yl)-3H-
benzooxazol-2-one;
25 6-(3-{ [(1-ethyl-pyrrolidin-2R-ylmethyl)-(4-fluoro-benzyl)-amino] -methyl }-4-fluoro-
phenyl)-3H-benzooxazol-2-one trifluoro-acetate;
6-(4-fluoro-3-{ [(4-fluoro-benzyl)-(1 -methyl-piperidin-4-yl)-amino]-methyl }-phenyl)-
3H-benzooxazol-2-one;
6-(5-{ [(4—ﬂuoro-benzyl)—(1—methyl—pipen'din-4-y1)-arnino]-methyl }-furan-3-yl)-3H-
30 benzooxazol-2-one;
4-fluoro-N -[2—fluoro-5-(2-oxo-2,3-dihydro—benzooxazol-6-yl)—benzyl]—N—(Z—pyrrolidin-
1-yl-ethyl)-benzamide;
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X-Y denotes a single bond between X and Y; Xis Oor CO Yis CURor NR, Z
is CONR, 10 A, B and E are the sane or different and i ndependently from
each ot hewoan&/8st06r N, Ar is phenyl, fluorophenyl, chiparapsb@apb4s79
pyridinyl, pyrazinyl, furanyl or thiophenyl; each Ris independently
chosen from hydrogen, nethyl or ethyl; R and R2 are the sane or different
and sel ected i ndependently of each other from benzyl, fluorobenzyl,
benzoyl, fl| ud¥-hémznlyflamitofedthyd)-dbEn2eayxo 2,8 lilgebbazowkazol-65/1)-benzyl]-

i sopropoxybenzoyl, triflyoropethyl benzoyl, fluoro-trifluoronethylbenzoyl,
trifluoromet ﬁS&%}B@ﬂ%Mr?gﬁ?ﬁ henyl car bonyl , pyri di nyl car bonyl,

pyrazi nyl car kg OV AN KT I 1 tfazi nyd earbopyl ... di hydr o-

benzol 1 4] di oxr my LR R bR SR et 1

N et hyl - az hetooy edod{62y] Rbézglitbehzamide- bi cycl o[ 2. 2. 2] octyl, aza 20

bi cycl o[ 2. 2. 2] octyl net hyl , N-net hyl - pi peridinyl, N-isopropyl-piperidinyl,

N Sycl opr opércgg‘?rﬁéﬁﬁ%ﬂﬁw?ylﬁlﬁ@r?tBYIMﬁ-@:mfﬁ?’rdﬂw#f@ PRZgOKgA0l-ON et hy| -
pyrrolidinyl | i di myd nmt hyl , pyrrolidinylethyl,

pyrrolidinyl %ﬁ%{ﬂ l?enwlrr%{c%y gf%@%lé’gta yl, di met hyl ami noet hyl and

di met hyl am ndp(legyl-pyerolid2b2 Ry At yIRA - w6 N-[ PEesBeT-(Mbid 2 B30@hRirbr 0gen at om
to which they are attached forma wunsubstituted or at |east

nonosubst i t uPEFORERS-8)LPenzyltheptazpide frfiHoreraceirtoup consi sting of

pi perazi ne andydi.azepane;.  wher ej n,Lhe St Nt s are. sel ect fromthe
group consi stEl ﬁ\%lrg?@ Eﬁgﬁ?P%Q%dp%’%@}r@(#g%%ﬁog % %Zé)?érééfhiﬂze{ﬁﬁgﬂfnﬂhﬁ'

pyriodi nyl , t bipefiiangdyl)-Henzamyé; and nmet hyl . 30 Exanpl es of conpounds of
formula (1) falling within the sg)(o)Ls)e of the above noted enbodi nent include

wi t hout any N-th#z8chigfedo[2 ReledtISovy-Adluors NviB-ene/50@6052.Pdilindg2006/ 004879

6- ( 3- b RQ- - am.nol-nethyl } -phenyl)-3-nethyl-1
i+ i navor i ol BN AMAR EhG iR IGagde ! 1 -phenvl) - S methy
[ benzy! - (2- diNgit-inaHaegcn)2 2iydt)3 R Ao udie N yd-flhoroPENy 0-2 AttiRydrbdo [ 3, 2-

b] [ 1, 4] oxazi n-3-one hydrochl oride; 5 or a pharmaceutically acceptable salt
t hereof or aReWPr¥AI-Ovl)-kanayldbessimide hydieehdetide; | n yet anot her embodi nent

gL blés[] : ts y ie m’ gﬁt—éﬁ&n{eﬂﬁla%%%mﬁj)-E—fﬂur)r(%)r—lqy[b%]ugrg-5 1(E-or)](%yi,§~%i}}ygleo-bgn(%lc><l)>? avzméﬂg—
yl)-benzyl]-benzamide;
6-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-3H-benzooxazol-2-one;
6-{5-[2R-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-furan-3-yl }-3H-
benzooxazol-2-one;

20 6-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-furan-2-y1}-3H-
benzooxazol-2-one;
6-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-thiophen-3-yl }-3H-
benzooxazol-2-one;
6-[4-fluoro-3-(2-thiophen-2-yl-piperazin-1-ylmethyl)-phenyl]-3H-benzooxazol-2-one;

25 6-{5-[25-(4-fluorophenyl)-4-methylpiperazine-1-ylmethyl]-furan-3-yl }-3H-
benzoxazol-2-one;
6-{5-[25-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-furan-3-yl }-3H-benzooxazol-2-one
acetate;
6-{4-fluoro-3-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl } -3H-

30 benzooxazol-2-one;
6-{5-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl] -pyridin-3-yl}-3H-

benzooxazol-2-one acetate; and

25



X=Y denotes a double bond between X and Y¥; Xis CR;, 10 Yis CR Zis NR

A, B and E are the sane or different and i ndependently from each other are
CH or N, wD20&/0805Ar i s phenyl, fluorophenyl, chloropheaylus2@gnoginyl ,
pyrazinyl, furanyl or thiophenyl; 15 each R is independently chosen from
hydr ogen, nethyl, ethyl, nmethoxy, fluorine, CF3 or OCF3; R and R2 are the
sane or different and sel ected i ndependently of each other from benzyl,

f1 uor obenz% I 5-(Be{:ﬁmyl_,—(fzrdimathylmnﬁn?%thyl)cﬁxfnhxu?frmtl@rmy—pb{dn%y})clhjsJalthybﬁﬁIzgyl o

i sopropoxybenzoyl, trifluoronget benzoyl , uoro-trifluoromnethyl benzoyl,
20 trifl uor oREYZ9 é‘ﬂz?o%e,hxdﬁ‘?cé‘ yl car bonyl , pyri di nyl carbonyl,

pyrazi nyl car J¢301; 1611 ri i ) ! o-

Denzol 1. 4] di o EoERRneY S FanR IR el B EhiN ConERBbme B, 11

N- et hyl - azr biteyothef @nBodiinent ofl thisadenkivs Yed cnibodnd bo €dntlula @yid-having the

bi cycl o[ 2. 2. 2] octyl met hyl , N-net hyl - pi peridinyl, N-isopropyl-piperidinyl, N
25 Cycl &lapne S‘ﬁhséﬁﬁep@i nyl, piperidinyl, N-nmethyl-pyrrolidinyl, Nethyl-
pyrrolidinyl ngt-hyl , pyrrolidinylmethyl, pyrrolidinylethyl,

pyrrolidinyl propyl denotsetahitighnbordedehyden Xan@hyl am noet hyl and

di met hyl am ng ,rg?yl' or R and R2 taken together with the nitrogen atomto
whi ch they arels Pefed forma 30 unsubstituted or at |east

nonosubstitu Sﬁﬁg ycl e selected fromthe group consisting of
pi per azi ne aﬁ@g |az§|£o§%é; wherein the substituents are selected 27 W

2006/ 086705 PGIOUIBRO6/ 004879 fromthe group consisting of phenyl,

fl uorophenyl, trifl uoronethyl phenyl, pyridiqyl, t hi ophenyl, furanyl and
metfyl . An" eXaipand rreshewmsourtitferent asdindependontly drom eaghwithaiare €Her Sbope of
t5he above nogﬁq‘(iis p}?erﬁ?f? %&%‘Bﬁeﬂﬁféh&b%&e‘%ﬂ B?H&ln%?f;yljahmllt, ?ﬁrhﬁ)ﬁ dr thgpﬂcegilll; oW Nng-

[ 2-f 1 uor o- 5- ¢ddt-R idi@ategenyidnktythesnl frorh B?:hbgerf, Inbe@ly0-op BBl ) - 4- met hyl - pi per azi
n-1-yl]- nmethanone; or a pharmaceuticall acc;ecﬁ)t abl e salt thereof or an
optical or sRerBdRs@arrehe pares eolifferprea teddadependanily of pacdrmthedrasan be

syt hest 260 bl ey RERETEH SRy bk Bu bR A0 k2o

15 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

20 bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-
cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
pyrrolidinylmethyl, pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl,
methylaminoethyl, dimethylaminoethyl and dimethylaminopropyl;

or

25 R; and R; taken together with the nitrogen atom to which they are attached form a
unsubstituted or at least monosubstituted heterocycle selected from the group
consisting of piperazine and diazepane; wherein the substituents are selected
from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,
pyridinyl, thiophenyl, furanyl and methyl.

30 Examples of compounds of formula (I) falling within the scope of the above noted

embodiment include without any limitations the following:
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to of the conpounds of this invention are known or are thensel ves
comercially avail able. The conpounds of this invention and several of the
pr ecur sorwoanpasems may al so be prepared by methods usedTIUS2@6AREBIe
simlar conpounds as reported in the literature and as further described
herein. Mire specifically, the conpounds disclosed herein can be

synt hesi zed according to the 15 follow ng procedures of Schenmes 1 - 10,
wher ei n t he &G-{[benzylA2-dsmethylamingxethyRanine]-Rethatjeplemyl)defithgt 1 Hor For nul a

| unle ot her.w i ndj gat ed. . Schen l.and 2 illustrate nt hesis of a ke
in?ernZZiate&#¥%%§@%5f%&PH%g%#géﬂ?gﬁﬁBHdof cohpoﬂids of ?grnulzlf. d
However , the7i($11{gddﬁ@yil(@Icﬁma!hfglﬁhﬁﬁ@eﬂwl)ia%\{}&l(%emiﬂf@}%ﬂql%@ﬁ%%%g y the

; 3 :

met hods known in the art. 20" Schene , Z
Ar-CHO B (PIl1 lqxexin-3-ong hydeechddislen i n Schene 1, the al dehyde Il is
prepared starti from.a conpo of. the fornmula I]l, wherein Wis_ hal ogen
or ©rifl uorofet gfﬁu%?'}g}i %C?#%q? F%ﬁ%‘ TeORhRr 40 (I’R‘]’sc?{%ftsé‘ﬂ‘?m?qmefitgere?feact ed

wi th bor oni Clnaf dn@ther@shidiRbnt R enif vakich !hl/,cﬁﬁﬁ&t%gﬁd Bt Rt BdE el the

Cl4al kyl or the 25 two R s taken together wt e oxygen at’ons
t hey arllgwingivbetithentsn a five or six menbered ring) to obtain al dehyde
i nt er medi ate)gé.l...- This reaction can be carried out by any of the nethods

known in theXart! deRbte€ X aBII8 bostsdiwad ik lh@Ry-r eactions are carried out in
the presence of a suitable catal yst such as ’pall adi um conpounds. Exanpl es

of pal | adi unXigERpounds suitable for such coupling reactions include
tetlbaki s(trighe{; | phosphi ne) pal | adium 28 WD 2006/ 086705 PCT/ US2006/ 004879
chl'oride or PAT dppf) (dppf = 1,1 bis(diphenyl phosphino)ferrocene), and
the like. Thgijsxraction is also generally carried out in the presence of a
sui t abl e base, such as for exanple, cesiumcarbonate and the |ike.

Furt her, anyAgBeo@E artrtite sparg or differdne med wideperidantdy fronhi datlo other &8 CH 6Ny
need to be otected. For instance, when Z = NH, the nitrogen nay be
suitably 5 9?6 § ted before carrying out this coupling reaction. Any of the

known ni t 1 09&nisheh R ClihdEphedy O URSrdpRPn 1 En il Y Ra 251 ARG AS: RiSRenyl:
0 ction. dc pr e(ytllng

protecting groups not intéerfere wth thisr

gr dlips are deskRiibéulependEntly\¢hdSer from hydregeacinkthel, thglipsethak yOXgadme; CFs

Synt hesi s, J. VWhgy- tersci ence Publication (1999). The reaction can
further be carri ¥ Sut*in a suitable sol vent preferably an organic sol vent

S0 2518t U a8 4 SLIE BLLBLIRY G Ul .
benzyl, fluorobenzyl, benzoyl, ﬂuo;obenzoyl, difluorobenzoyl, chlorobenzoyl,
isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,

20 trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-
bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-

25 cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
pyrrolidinylmethyl, pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl,
methylaminoethyl, dimethylaminoethy! and dimethylaminopropyl;

or
R; and R; taken together with the nitrogen atom to which they are attached form a

30 unsubstituted or at least monosubstituted heterocycle selected from the group

consisting of piperazine and diazepane; wherein the substituents are selected

27



to superanbient tenperature conditions. Normally, the reaction is carried
out at elevated tenperatures, for exanple, at the reflux tenperature of
t he sol vewD 2a0wbsproef erably in an inert atnosphere. ThePCE®ASR0600487Xt Ur €
can be heated using conventional nmethods or alternatively using mcrowave
irradi ati on. However, as noted above, any of the other known nethods can
15 al so be used to bring about this coupling reaction to formthe al dehyde
1. Alternativel yfrohéhalsdeiyy dendistinganf phewylpdlupraphandd ttiflicrgmathiyiphenylc

acid or ester of _formula.V.an n aronnti | dehyde of fornula VI as
illustrated in Scﬂm@.’ &‘T‘Fﬁh'gn oﬁlﬁ‘l"}yiﬁnrga’in@i’é’fi on can essentially be carried
out under si mnl XanpRNEH 4 EQRFORT FTeHA y |

al dehyde I 1. 20 e &S, B( OR) 25%19@/@§8§ﬁ“@“ ﬁ{e%g{sﬁe\t%ggw’fq}gﬁ%o
Z' B z gmbedinepsinyluged yith@dheptinbtatibisuht falosdngr epar ation of a series of

conpounds of romul a I wh [ IS 2 and R2 is either Ar' CH2 or Ar' CO

an%vx/ner ein ki"ﬂu?rg'i"FW“lrﬁlr%li'ﬁ@fln}éalf‘élb’gfg%éﬂélég@?}t?@ﬂl)‘%F@D’hplpggzﬂnnl‘SSHherre 3,

the intermediRftpnghdehyde |1 is reacted with a desirable am ne under

reductive al kylation conditions to formconpound of formula VIII. This

am ne coupl i pY2 phasecdutinaltpacchptattlasali thdreofibr asdptaboyst@toithigedkherssr. met hods

inthe art. nerally such . reductive am nation can be carried out using a
FE¥ E@pochef of s

reduci ng agent® §PCRC ERNEDHAD BYY Bh lithesized by agy @i kg procedures known
' i ~ i ke 006/.086705
IR SRS 0 e a5 LA

PCT/ US2006/ 004879 in a suitable’feaction I S uran or
di cifl or okethh @nmpowddsenf izt imehtion tile&knowaac tareothedbeltérecomhrdebiatie aaaithbRTi TR can

be carried out. ip . the presence of a dehydrating agent, such as, for
exanpl eSOHRIUEEY PLIISmYGRON 4nd sgyeralofdhe Prespeictnmpayass may alvebrarepared by

o heoaeghelibds A kb Gteidhe AEACHGAIENS, RS SRILHAAEY BRYIKIHEneD |
(VI'1) (Yasctihed beredn A
More specifically, the compounds disclosed herein can be synthesized according to the
15 following procedures of Schemes 1 - 10, wherein the X, Y,Z,A,B,D,E, Ar, R; and R, are as
defined for Formula I unless otherwise indicated.
Schemes 1 and 2 illustrate synthesis of a key intermediate II used in the preparation of
compounds of formula I. However, the intermediate aldehyde II can be synthesized by any of

the methods known in the art.

20 Scheme 1

X AW Ar X~ P

/5 / /Y

: N Y 7\L :

K Ii/ + (RO)B  CHO \ :[ _JArCHO
z B yA B

(1) (IV) (I

As shown in Scheme 1, the aldehyde I is prepared starting from a compound of the
formula III, wherein W is halogen or trifluoromethanesulfonate (triflate). As illustrated, I is
reacted with boronic acid or ester of the formula IV (wherein R is hydrogen, Ci-salkyl or the

25 two R’s taken together with the oxygen atoms to which they are attached form a five or six
membered ring) to obtain aldehyde intermediate II. This reaction can be carried out by any of
the methods known in the art. For example, such addition reactions are carried out in the
presence of a suitable catalyst such as palladium compounds. Examples of palladium

compounds suitable for such coupling reactions include tetrakis(triphenylphosphine)palladium
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Ar-\ Y;- | Ar-\ Z2 BRONAr' z BRNAr' 1YO (lI); D=CH and R2 =
Ar'CH2 (I); D= CH2 and R2 = Ar' CO The internedi ate am no conpound VI I

t hus for me0 20&/08bMA subj ect ed to anot her reductive al kpcatisosenescsi on
using a suitabl e aromati ¢ al dehyde to form conpounds of formula | wherein
D =CH2 and R2 Ar' CH2. This alkylation reaction can also be carried out
10 under essent i ally simlar conditions as descri bed above. That is,
conpoundhlsride grnRd GA2(dppi) (ﬁBPf Feal't bid(dipltenylpho@HDo)ferrobenepr aslethedilef  The

i tabl d ent,, such s S9 triacetox rohydri de
(e Qo AT e BT SR P OB b dresti e o OB bop el 26 for crale,
conmpoundeffim§ &irbatate ¥hd kheCBRe. bq:u"rt%@lcta?@ g%%ﬁb thab 'ﬁﬁayaﬂlte?fe QAR trs ﬁ@(’hggﬁ(yl I C
acid of fornula Ar' CO2H or carboxylic”acid chlori or m conpoun

f or nul a r¢actipe medymepd 0 b6 prteth dFdAnstarke, @en Thi NH, el hitrogerc may bg aiinabie

d o f th th k art. For. i nstance such
eyt Attt bSO e o W G PLRe PARUOR) GBS R kEong: BB TORIOIRHRE ¢ he

pr esencer@fps@as Bk bAPIRBAS fordiiiuas fcfté&itn? ?glré\.g?s W R ifLArSRRAPH SOl M ne

in an organic solvent such as di ch or one Al'ternatively reaction of
t he comﬁ@glmoprofecmg reudups ik | desictibed dan CRr Box Gréeneadrateaing Gnowsi ine Oxgatii i ng

)N NSRRI, i E%lﬁ eGP OISR L IE81-0 oM GROTCAPY DTS berporiel o ence
S5, PR B S8 SRR AT el Sy P g
Ar - THO Rbmathylfprmaphide, ldr ZheBilE), b-iv the @tels&nd@/dﬂ wtmér a(sh)coMolx(ehb()and(aNdbam@ie)(t A X
A RN ¥o s@lgeq]ar\r{glgntA {C-Ir\lpeIBatlE\;‘e c'?l)%dltllons I%\Iorrnal Y, the reactlon is carried out at elevated
temperatures, for example, at the reflux temperature of the solvent and preferably in an inert
atmosphere. The reaction mixture can be heated using conventional methods or alternatively
using microwave irradiation. However, as noted above, any of the other known methods can
15 also be used to bring about this coupling reaction to form the aldehyde II.
Alternatively, the aldehyde II can also be prepared using a boronic acid or ester of
formula V and an aromatic aldehyde of formula VI as illustrated in Scheme 2. This coupling
reaction can essentially be carried out under similar conditions as described above in order to

obtain the aldehyde II.

20 Scheme 2

X~~Ax,_-B(OR), AT é,x | Ax
X Ii/ + W oo \ JArCHO
Z B z B

(V) (Vi) (1)

Scheme 3 illustrates preparation of a series of compounds of formula I wherein D is
CH; and R; is either Ar’CH; or Ar’CO and wherein Ar’ is aryl or heteroaryl as described
herein.

25 In Scheme 3, the intermediate aldehyde II is reacted with a desirable amine under
reductive alkylation conditions to form compound of formula VII. This amine coupling
reaction can be carried out using any of the known methods in the art. Generally such
reductive amination can be carried out using a reducing agent such as

sodiumcyanoborohydride, or sodium triacetoxyborohydride, (NaB(O,CCHs);H), and the like
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(1); D=CH and R2 = Ar"'CH2 (I); D= CH2 and R2 = Ar' CO Alternatively,
compounds of formula I of the types shown in Schene 3 can also be prepared
starti ng woamddse7oal dehyde |1 and a suitabl e am no conpeamaskotcmo48X9 as
illustrated in 5 Schene 4. The conpound of fornmula Il can al so be reacted
with cyclic am nes such as piperidine derivatives shown to formthe
correspondi ng conpounds of formula |I. Again this am nation reaction can be
carri edirbatsug#&% Feastion Meeive rfurh 2 trirahydrofisen DbduthhinonlhaéleTh@]ttemmvely) ehe

al dehyd uitable amne | X or eridjine derivative or
aui t bl eoaierhSt GEHAR Gt il B oF cBictt iy B aBiere Mg dBHEE

sodi um ‘smaha&ef&wlaﬁipwmdﬂct&@r sid¥ed Nﬁ%ﬁ%gﬂ‘@l&b&mtsﬁcﬁ Q¢ {Heﬁﬁﬁolc ?61;&%@' ng

conmpounds of formula I. Schene 5 illustrates further variation o _
synt het péditign ﬁfﬁir@ﬂmmzhﬁenpﬁ'a@aﬁsapdmmbﬁrohmtﬂpounds of formulal. In this
approach, halo-aromatic al dehyde of Sjcﬁ aVl is first reacted with an
amne to form conpound of fornula X~ Wt ch is reacted either with aral kyl
hal i de or arggat i a_carboxylic acid to form correspongl ng conpounds of

n

formula Xl IH\ 15 The | atter conpounds ar, y reacted with
bor oni ¢ aci ¥ o rAr-6HQ orhuHaNR, t 5 form tfe (Lo mding conpounds
e r

of formula I gnD—CHZandRleeltherAz Ar CCHN&':RV\D ,
2006/ 086705 PCT/ US2006/ 004879 Sct\ﬁ 5 Ar' ~CHOA ' | HW
(XIV) W (X)) W{IW) L Ar'CHX A’ or \Rcocvm) Y :B(O?')Z z BCE O
WArANCAr' (V) WRL ArNAr' Ar' (XII) 111) RL; ~x | A4-ArAN ~E Az
N
A

/?’( ~ X A\

¥ —Aa— Y, Ia- Ar—

z B N Ar’ 7 7 N

1
O

(|); D= CH2 and R2 = AI"CHZ (l); D= CH2 and R2 = Arco

The intermediate amino compound VIII thus formed is then subjected to another
reductive alkylation reaction using a suitable aromatic aldehyde to form compounds of
formula I wherein D = CH, and R, = Ar’CH,. This alkylation reaction can also be carried out

10 under essentially similar conditions as described above. That is, compound of formula VIII is
reacted with Ar’CHO in the presence of a suitable reducing agent such as sodium
triacetoxyborohydride (NaB(O,CCH3)3H) to form the corresponding compound of formula I
The compound of formula VII can be reacted with a suitable aromatic carboxylic acid of
formula Ar’CO,H or carboxylic acid chloride to form compound of formula I wherein D =

15 CH; and Ry = Ar’CO. This reaction can again be carried out using any of the methods known
in the art. For instance such acylation reactions with carboxylic acid chlorides are carried out
in the presence of a suitable base such as triethylamine or diisopropylethylamine in an organic
solvent such as dichloromethane. Alternatively reaction of the compound of formula VIII with
a carboxylic acid and an amine coupling reagent such as, for example, O-(7-azabenzotriazol-1-

20 yD-N,N,N’,N’-tetramethyluronium hexafluorophosphate (HATU) in the presence of a base

such as diisopropylethylamine also affords compounds of formula 1.
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Y BLOR)2 'L zZ:I B'E (V) (l); D= CH2 and RL and R2 together = aring O
AYN ~ANA'" Y XIlI AANNA' zBERLzZB~ERL (I); D=CH and R2 =
Ar' CH2 (Iwp 2n6r08€d2 and R2 = Ar' CO Sim | ar reacti on conegcriuspeecoeds7de

enpl oyed for various steps set forth in Scheme 5 as described above. For

i nstance, the reductive am nation reaction of the hal o-aromatic al dehyde 5
VI with the amne is affected under reductive conditions in the presence of
a reduci ng agent such as sodium tri Svhtmrybor ohydride as di scussed above
for simlar reductive am nation reactions. The am no conpound Xl so forned
is then subjected to arylation or aroylati o reacti ng respecti veI y wth
aral kyl halide such as arylnethyl halide o ifa Ar' CH2-hal o or

aromatic carboxylic acid such as Ar' CO2H Ag.ge conditions as descri bed in
schenme 4 to 10 obtain th cormespondl ng .co unds o forpgula X1 and XI11.
Finally, each of which i§( d wth the bor on (zo untfv to formthe
correspondi ng conpound tCHThe corrpound \of Ar may al so be
prepared as tlined in usi ngyt he he net hodg de I bed \above. For
exanpl e, theNedu‘ét,ive al kyl |on reactNon B‘F t he boranyl aronatic

al dehyde ine i s\'affec eductive qpndlgroNs in the
presence of 1&)a rgduci ng agent such s s d| )(éntri acet oxybqr ohydige as

di scussed above for simlar reducti xe al@ylati on reactions t her

treat ment X am ne obt ai nedxXwi al dehyde under si mN ar conditions
then pr oy de Ayorany! - am n&” XVJ[—FHAs—kor oni ¢ acid or Ré&ter can then
be coupl ed anzaryl pr - IerOa hat'i de oF tni.fl uoronmet hanesul fonate, in
t he preser‘?ce ofB 32RV(O‘2H / 086705 PBT/ US2606 4879 a suitable

organonetal i c coupl j ng agent as described eaflier to afford conpounds of

Eg)({/lrrgjl aB((bR?SCE%@% %RlWDMAéW dArRCI-IREbO?)Z\ArNAr -~ 11

Alternatively, compounds of formula I of the types shown in Scheme 3 can also be

prepared starting from the aldehyde II and a suitable amino compound IX or X as illustrated in
5 Scheme 4. The compound of formula II can also be reacted with cyclic amines such as

piperidine derivatives shown to form the corresponding compounds of formula I. Again this

amination reaction can be carried out under similar conditions as described above. That is, the

aldehyde II is reacted with suitable amine IX or piperidine derivative or suitable amide X in

the presence of a suitable reducing agent such as sodium triacetoxyborohydride
10 (NaB(O,CCHzs)sH) to form the corresponding compounds of formula L.

Scheme 5 illustrates further variation of a synthetie method for the preparation of
compounds of formula I. In this approach, halo-aromatic aldehyde of formula VI is first
reacted with an amine to form compound of formula XI, which is reacted either with aralkyl
halide or aromatic carboxylic acid to form corresponding compounds of formula XII and XTII.

15 The latter compounds are finally reacted with boronic acids or esters of formula V to form the

corresponding compounds of formula I wherein D = CH, and R; is either Ar’CH, or Ar’CO.
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A XY, -W ZB*E~ YX2A'"4---N-.--Ar'" zBRL(lI) 51Inasimlar
fashion, as shown in -Schene 7, the boranyl-amne XVII may be prepared by
t r eat mentwofo@msarsno substituted aryl halide or trifl arerwstévcmodsas yl ati ng
agent such as bis(pinacol ato)di boron in the presence of an organonetallic
coupling agent such as Pd(dppf).DCMin an organic solvent such as di oxane,
di met hyl sul foxi de or dinethylformam de at el evated tenperature. This
boronic acid or ester can then be clgpbmd510 with an aryl halide or
trifluoromet hanesul fonate under the conditions described gbove, or for
exanpl e using fibregat 1001 in the presence of a phase tr@ansfer catalyst
such as tet r%{ ut&{l ammru_um_bromAdeé,)HOd base ;such asarcew cg@onate in a
m xture of anWorggni c sol vent sq}\;h as di oxane and \Mat vat ed
tenperatures. Scheme 7 A OY' A-NRI¥2 B-B0 O Z BIE g IN\LWAI‘ NR1IR2 NR1R2
15 (XIV) (é\&-@i 1) ott@OHef fornula | may al so be prepared as outlined
in Scheme 8.7 €arboxylic\8c?ds or esters may be prepared, asadescribed for
al dehydes in Schenes 1 and 2. Reduction of the aci dj of i e§t§_55&5p{.)t he

al cohol s XI X may be carried out by any nunber of netHhods, wh in the art,
including twe use of, for exanple, h@dride reducing dgentsgvsuch as lithium
al um num 20 hy\drlhldfa\i\lh an aerQgr/i\ sol vent such as diethyl ether or THF.
The al cohol s Rf, Fepar ed can bé a@ti Vit ed by t%nsi\ormati onfnto a halide,
a mesylate, triflate or nosyl af¥) BFor exanple | M es Ry e prepared by
treating the al cohols )}F/]\n t h_met hanesul fonyl chl or} BQE 33 WD/2006/ 086705
PCT/ US2006/ 00487 megha es\\L;LfB )I nhydride in the"presence-t8f a base such
as triethyl amne or “gi (;;Erogﬁlét ylam ne in an appropriate dol vent such
as DCM or DCE. nmpoundsy can (I; D = CH, and R and R,
together = a ring

(o]
X A\ X A
Y: I Ar/\[?l/\ Ap W/ :[ \ﬁ_ Ar/\NJ\ Ap
7 \Z _E |

E
B~ R1 5 R1
(); D=CH, and R, = Ar'CH,- (I); D=CH, and R, = Ar'CO-

Similar reaction conditions can be employed for various steps set forth in Scheme 5 as

described above. For instance, the reductive amination reaction of the halo-aromatic aldehyde

5 VI with the amine is affected under reductive conditions in the presence of a reducing agent

such as sodium triacetoxyborohydride as discussed above for similar reductive amination

reactions. The amino compound XI so formed is then subjected to arylation or aroylation by

reacting respectively with aralkyl halide such as arylmethylhalide of formula Ar’CH,-halo or

an aromatic carboxylic acid such as Ar’CO,H under conditions as described in scheme 4 to

10  obtain the corresponding compounds of formula XII and XIII. Finally, each of which is
reacted with the boron compound V to form the corresponding compound of formula L.

The compounds of formula I may also be prepared as outlined in Scheme 6, using the
methods described above. For example, the reductive alkylation reaction of the boranyl-
aromatic aldehyde XV with an amine is affected under reductive conditions in the presence of

15 a reducing agent such as sodium triacetoxyborohydride as discussed above for similar
reductive alkylation reactions. Further treatment of the amine obtained with an aldehyde
under similar conditions then provides the boranyl-amine XVI. This boronic acid or ester can

then be coupled to an aryl or heteroaryl halide or trifluoromethanesulfonate, in the presence of
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then be transformed to the targets of fornula | by treatnment with an
appropriate amne. Schene 8 YA~--Ar 30. Y X A--Ar ~ \z | E-OH ~z B E COX
B (XVIIIwo@KeXB670A HNRIR2 A ~~- ~\ | Ar ~M 1--Ar"NRl ReTAS28d6/0B4879 W~ Z B
(1) 5 (XX) Conpounds of forrmula I in which D= CO nay be prepared by

met hods simlar to those described above, replacing a reductive al kyl ation
with an am de formng reaction. For exanple (Schenme 9), in a nethod

r el at ed atsgitable osgraonietellia dragling aSoh esrdesribedreattits oraffifrd aompeurde xf foremagi d

or carbgxylic acid derivative can be acconplished by many known net hods. 10
For exanple amides XXI| may be obtained by treatnent of carboxylic acids
XXl (R" = H upon treatment wth angapig in the presence of a coupling
agent, such as HOST, HOAT or HATU, wth a base such as triethylam ne or

di i sopropyl.a fi'Re imNah appr opriate sol vaptrof orB(OBxagpl.e diget hyl f or manmi de
or di chl or onet hane—Sebsequeff orYdRonet-al-Hec coupl i ngr as\' de¥cri lped) above
provi des c%ﬁ%ﬁiunds of formul aBloR)D = CO). 15 Schene 9 ORN COR" R1IR2NH X
AD, Al N2 "\ ~-Ar NRIRR WX A ZB XX, ':C]—IXXIIYHB(CR)Z(I D
=CO ORZB~C In an alternative approachtoth on of the
conmpounds of this invention, the heterocyclic ri ngI\D rre% | by Y, and Z
may be prepared by any of a variety of nethods 85705

PCT/ US2006/ 004879 known in the art. For exanple, as shown |n Schenme 10, an
i ndol e may be prepared froma suitably substitufygd bi,aryl or heteroaryl
(prepared by the nmethods described above). Tr eatY{I \q—Ar/\N/\Ar'

l
R1

0
5 In a similar fashion, as shown in-Scheme 7, the boranyl-amine XVII may be prepared
by treatment of an amino substituted aryl halide or triflate with a borylating agent such as
bis(pinacolato)diboron in the presence of an organometallic coupling agent such as
Pd(dppf)DCM in an organic solvent such as dioxane, dimethylsulfoxide or
dimethylformamide at elevated temperature. This boronic acid or ester can then be coupled
10 with an aryl halide or trifluoromethanesulfonate under the conditions described above, or for
example using fibreCat 1001 in the presence of a phase transfer catalyst \such as
tetrabutylammonium bromide, a base such as cesium carbonate in a mixture of an organic

solvent such as dioxane and water at elevated temperatures.

Scheme 7
X A
O\B——B/O Y::[ \1
Alr/\NFx1|:¢2 J o (é Z7 X
W 0" A NRR, —
NR,R,
15 (XIV) (Xvi) (1)

Compounds of formula I may also be prepared as outlined in Scheme 8. Carboxylic
acids or esters may be prepared as described for aldehydes in Schemes 1 and 2. Reduction of
the acids or esters to the alcohols XIX may be carried out by any number of methods k.nown in
the art, including the use of, for example, hydride reducing agents such as lithium aluminum

20 hydride in an appropriate solvent such as diethyl ether or THF. The alcohols so prepared can
be activated by transformation into a halide, a mesylate, triflate or nosylate. For example

mesylates may be prepared by treating the alcohols with methanesulfonyl chloride or
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of the nitro conmpound XXl Il w th dinethylformam de di methyl acetal in a

sui tabl e solvent, such as dinethylformam de, followed by hydrogenation
usi ng a Rsloanodrisemat al yst (for exanple 5 10% Pd support edTas2@anbsn)

provi des an conpound of fornmula 1 where X, Y, and Z are C=C- N and are part
of an indole. Scheme 10 RRN X A D, A-Ar DNR R2 02N\ % B; Y-' Il ,E
NRIR2 02N B E Ar-D\ Z BCE (XXI'l1) NRL R2 (I) As noted above, various
nodi f i caditimnssudfanybeantipidiedet dnt iee apreseacelestra beabeseihmes itrieth§0 amider ot 0
pr epare variou t.her conp ounds .of fornula l | oying suitable starting
mat er i alt4SIRAPY Eeé GmB“[eHBra ARPHBGE eSOt ‘H’htaﬁgg‘th Or E\gﬁr deomppungdt yOpeams ych
Speci I meRNRUARLofm X TRL Aot A6irolti 1%} cRAANACADS Dl ookilicapghNIer aspect
of this invention, a specific disease I sor condition that can
be treated with the conmpound of thi sScheme®ti on include, w thout any
limtation a wide variety 15 of sleep disprders. In addition, the
conmpounds oKX g\\nventlon are sele é%ﬁﬂkonln ant agoni st's

parti cul alylf'y tlEe C ounds—o*f—t—’hl S ane e sel ective gntagonists at

t he 5HT2A ?{ skill ind ar,tEre\ad_ appreci ates that the
pat hol ogi es”and @l sease 9 ates expressly Bf at ed her ein are not intended to
be limting rather to illustrate the efficacy of the 20 conpounds of the

present invenpXw) Thus it is to be understggggt hat the conmpounds of this
invention may be used to treat any di sease ed by the effects of 5HT2A
receptor. That is, as noted above, the conpounds of the present invention
are selective 5HT2A antagoni sts and-thus - may be effectively adm ni stered
to aneliorate any disease state which is nediated all or in part by 5HI2A
receptor. 25 All of th vari ous errbg_g&g‘e%ts of the conpounds used in the
met hods of this X xon as discl erein catX d in_the nmethod of
treating vari ous' “di }eas ates as deser+bed hey,el n, | As Atr/FNﬁ{Ry' n, the
conpounds used i m;,Eho\d_qu this invention ar W 2006/ 086705

PCT/ US2006/ 00487 cap%bl e of antagoni zing the effectsBf 5HT2A receptor
and thereby alleviating the effects and/or conditions causéi due to the
act i5vi ty of 5I—FI'2A(5(g§eptor.

Compounds of formula I in which D = CO may be prepared by methods similar to
those described above, replacing a reductive alkylation with an amide forming reaction. For
example (Scheme 9), in a method related to the one described in Scheme 5, amidation of a
carboxylic acid or carboxylic acid derivative can be accomplished by many known methods.

10 For example amides XXII may be obtained by treatment of carboxylic acids XXI (R” = H)
upon treatment with an amine in the presence of a coupling agent, such as HOBT, HOAT or
HATU, with a base such as triethylamine or diisopropylamine in an appropriate solvent, for
example dimethylformamide or dichloromethane. Subsequent organometallic coupling as

described above provides compounds of formula I (D = CO).

15 Scheme 9 .
Jig
COR" X A
P R,R.NH X Xy  .D
Ar el A ONRR, , ¥ I E—Ar NR,R,
W W /X Aﬁ z <

XXI, R" = OH XXl A I B(OR),
OR g ?E (, D = CO)
Cl

In an alternative approach to the preparation of the compounds of this invention, the

heterocyclic ring formed by X, Y, and Z may be prepared by any of a variety of methods
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In a specific enbodi ment of this invention the conpounds of this invention
are particularly suitable for the treatnent of a variety of sleep

di sor der swoth&/daseTom "sl eep 5 di sorder” as used herei n eoaluseveamsad | of
the description as delineated in the D agnostic and Statistical Mnual of
Mental Disorders, 4th Edition (1994), hereafter referred to as DSM 1V,

publ i shed by the Anerican Psychiatric Association. Specific sleep disorders
that caknpwn ip teeid Fop eagupledandewni innSahiing 10nve itdode maydeugtepated frout a any
limtatiQn.i i [l mar ins ia | e di sorder related to another
mental drenruerathe ShelS Herp a3 B thaby memofs dakabebdina Treambep

apnea. Rtk afrollessd pHi DRIRAGHIiSEUEHOARAIIEBRM 30T ﬁglﬁ%?yﬁ@ﬁg sk, i’

t he I nternational assification of Sleep D sor
Manual E49o®)dimehylpimsanidebipllpwed hyrbydrogenagbe epinpiastt debtsakbso (onétample The
term"i ia" as used herein .includes all sleep. disorder which are not
causrg ed Qg%oe"@ # (s)lupgf) ﬁ%‘?o? g@E GPPreYides ancommnuag ng%}u&elr‘ﬁ]{‘er%?q’]?r’ apddidgaf-=C-
condi ti Qhgndedrd pety BB heeBlel Nduced 15 sl eep di sorders. Insomia as used
herein shall also nean primary sl eep disorders as defined in DSMIV, which
i ncl udes two sub-categories, nanelyScibsstimi as and parasomi as. The term
"primary insomia" shall mean all ofgihe definitions provided in DSMIV. In
addition, "primary insomia" as used herein also includes "sleep

mai nt enance insomia.” The DSM IV |iZts the diagnostic criteria for
prinmary i nsormAa as follows: 20 A The predom nant conplaint is difficulty
initiating r?qi_rXt@i—Nh{rg sl eep, opr_/hofprestorati ve sl At\\gL aE) | east one
nmonth. B. T s)Eeeb di sturbance (or Bssgciated-day ti g flati guey qauses
clini cal I8N siBjni ficant distress or ©hpaiamgent in soci & ~geEupational, or
ot her inportgayy areas of functioning. 25 C.\Nﬂilpg sl eep di sturbance does not
occur exclusively during the course of narcol epsy, breat tm ng-rel ated sl eep
di sorder, circadi an_rhythm sl eep disorder, or a parasomia. D. The

di st ur bance A§dQtedAPO¥SaFioBxEPdidicatémg canbe mypdelie thecbose describebsdbemesrimt al

di spr de . Mol ive di.sorder neral i.zed.anxi ety disorder, a
S0 o T brce Sonen Rl OFiafE BER St b O RSt T B RSB Fino ey

ef f ect sawf udnguihst meheds k€ovh in tBe UG Qfde%ﬁégy of%uéf?%ie@ﬁfci s?ﬂthef?é engfoer al
medi cal condition. 36 WO 2006/ 086705 PCT/ US2006/ 004879 Thé term "sl'eep

di sor defreAurtharpgovidedhedewer nental di sorder” as used herein includes both
i nsommi a and i | ated.to another..nental, di sorder. The DSM IV
lists the d¥“2‘}g{’%§{se? ?‘%Bgéf?i{tg%si VRIEOT; 4 SHNC IS8 A diFOL 5T oh 8 ChRditipR fiak pan

di sor debe asatédvithwhe compound of this invention include, without any limitation a wide variety

15 of sleep disorders. In addition, the compounds of this invention are selective serotonin
antagonists particularly the compounds of this invention are selective antagonists at the SHT,
receptor.

One of skill in the art readily appreciates that the pathologies and disease states
expressly stated herein are not intended to be limiting rather to illustrate the efficacy of the

20 compounds of the present invention. Thus it is to be understood that the compounds of this
invention may be used to treat any disease caused by the effects of SHT,4 receptor. That is, as
noted above, the compounds of the present invention are selective 5SHT4 antagonists and thus
may be effectively administered to ameliorate any disease state which is mediated all or in part
by 5SHT4 receptor.

25 All of the various embodiments of the compounds used in the methods of this
invention as disclosed herein can be used in the method of treating various disease states as

described herein. As stated herein, the compounds used in the method of this invention are
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A. The predom nant conplaint is difficulty initiating or maintaining sleep,
or 5 nonrestorative sleep, for at |east one nonth that is associated with
dayti ne wetwguwsems i nmpaired daytine functioning. B. Thecsitse@oadosrur bance
(or daytinme sequel ae) causes clinically significant distress or inpairnent
in social, occupational, or other inportant areas of functioning. 10 C
The insomia is judged to be related to another axis | or axis |l disorder
(e.g., capgbleofdmmpesigingghe efentslel SHBaneseplirzad thametyellpvidiispthdesffectadhdrist ment
di sorder wi.th anxi%{ , afhizo,hr ia, etc.), but is sufficiently severe to
war r ant Co’i"mﬂ%‘ﬁéﬁﬁgﬁk u}S/’It?’ CAGHVIZY P BASCPOIThe di sturbance is not better
accounted fo y : j d 0 . .

br eat hi ng-r e:i%? e%ﬁégﬁeﬂgﬁlgi@glor ter ,fstgfspg{vgétgonﬁfg C&@p&%ﬂg %?E\?%F%Vaeﬁg%n i%° not
due to tpheicdliarlgcduitpbigsion| theitcatmeftf efca svasittyaof ylesp adis@derse. The t@mndreigef
abuse, ﬁgﬁgpratioa) or. a qeneral medi cal condition. Simlarly, the DSM IV
li st t HEOHCRgRoserhersin shal] mepnyall o) Hher desermtionr as| delipeptechingihe dhagnostie ancy

di sor der f.0l i dpm | ai ' i

Sl copi noLERICRNARAL of Rkl DIELRZE™HAAY GOUR, BBl oy st DMLY e
epi sodegpublishddyHyi e Ammesipare Pirhihesc adciattec USpedifio SteefladibdtderB.thdthen be
excessive sl eepiness causes clinically significant distress or inpairnent
in socitgrted 3g @ggratansaayith ghis dnysaton irdpdearvithanteany bmitptige insemisy PripBuC,

The hypers I Q1.hS g 1.S:. 1.0, axi.s |
di sorder ?‘gm g’;?l,ebﬁrgjislg?&gg%l%‘%g 2?\?%8%?&151%%%?9&%{]%%%?0% |msdcl)lr86 egl,eep disorder
schiophnéobsaucttecsldep dputa.i Burtlsdbdceibaon hid giestgkion bosiegs diadidedsneeRandeant
clinical, attention. D. The disturbance is not better accounted for b&/o)

anot her & Hiogal triassifigatipn of plgep Blitgsdyrs: Priagndsiingnd &losingManead (19
di sorde ublﬁh@@ﬁ%&%’%ﬁ@ﬁcaﬂrm%y]ﬁﬂo}d@{éd&%g&&? n_30 anount of sleep. E. The
ot due'tot P

di sturbance 1s direc ySIol'ogi cal effects of a substance
(e.g., a drufheterabtissymma’ hehisedtheih) ineludas @it BRERHisbRRES lhichofdnbi @ftiseB7 WO
2006/ 086705 PCT/ US2006/ 004879 The term "substance i nduced sl eep disorder”
as used 9Hefepthemfasing Wch as mentah disgrdstsy plgnesdical eandisions aad substangé fndsicedht | v
sevgare I i <) Linj ttention and,is ..judged ta be.due
to he orebBkomph REBREEr Rl i SRk Ba@Eiced adot e g St tce.
a nedi OSM-OV, which tgotides @peshit g gorEpatinfdlE d9xaRRiRanahaflktanial, abuse, a

medi cation or_toxin ) )
The term “primary insomnia” shall mean all of the definitions provided in DSM-IV. In

addition, “primary insomnia” as used herein also includes “sleep maintenance insomnia.” The
DSM-1V lists the diagnostic criteria for primary insomnia as follows:
20 A. The predominant complaint is difficulty initiating or maintaining sleep, or:
nonrestorative sleep, for at least one month.

B. The sleep disturbance (or associated day time fatigue) causes clinically
significant distress or impairment in social, occupational, or other important
areas of functioning.

25 C. The sleep disturbance does not occur exclusively during the course of
narcolepsy, breathing-related sleep disorder, circadian rhythm sleep disorder, or
a parasomnia.

D. The disturbance does not occur exclusively during the course of another mental

disorder (e.g., major depressive disorder, generalized anxiety disorder, a
30 delirium).
E. The disturbance is not due to the direct physiological effects of a substance

(e.g., a drug of abuse, a medication) or a general medical condition.
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5 exposure as referred to herein include without any |imtations caffeine,
al cohol , anphetam ne, opioids, sedatives, hypnotics, anxiolytics, and the
| i ke. ThewDSMddgetossts t he di agnostic criteria for subgtaruseovsndisced sl eep
di sorder as follows: A. A prom nent disturbance in sleep that is
sufficiently severe to warrant independent clinical attention. 10 B. There
is evidence fromthe history, physical exam nation, or |aboratory findings
of either (1Jherteropysleqpidiserder wjatpd omendtieranértar disordéy” devsbd pedirdincludgs or
w thin nmont h_of , bstance.intaoxication or withdrawal ; (2) nedication use
s et BelomecinRy i peRorsi Rt B andherberiah deoRer e ThsUyt fancee | <
not bet JRion &G RitkRGof REokMiadeale88P atbRA HEG tall diddrSis Blfowsl> Substance
i nduced. Evidence that the synptons are better accounted for by a sleep
di sorder that.is nbe mwedmniamtecimplaineds rdiffictlty noitiadeg tohemiintairing Bigept be
synpt ons precede the gnset Oiﬁ?%hgq subst ance use (or nedication use); the
syg%t ons persist PEPCSoRAfINE SR KT Hlersd Prgrmenthethptelsyassocaafad (with Haiimg
after the cessati B bk : severe intoxication, or are
substantially in gagfégg%ress o%d%gttmaou Jf]‘oglk}gg'expect ed given the type or
amount of th8.subShandesp distadbancet e daytimtd eaquedac) seusesr cliliesldy issonéfidagdence
t hat suggests the existence of an_independent non-substance-induced sl eep
disorder (e.g., a9KHESoPY IPPATPERL i 84l BreUPabtaknel OMSr AMpartani y6tfes . D.
The di sturbance dgggtihgheoccur exclusively during the course of a delirium
25 E. The sl eep disturba%ce causes clinically significant distress or
i mpli rnent i €. soFhalnsooméuisgtidgedato, beatlaaidheranbiipoatiator akeds disbrder (e.g.,
functioning. As used herein "wthdrawal " refers to a syndrone characterized
by untoward physi 84T ‘f%?%@l@% 1$pagero gensralizs el | apmichy diserdent adipstmenipgisorder
reduction in subs o , : 1L.0d, St [ : gic
ant agoni st (or rreg}?tgat% ?%?1? %gléﬁlggeﬁl& n%rt éicibg"?tr E%tlﬁ\%agﬁfégggg%%e%q' Waaématsed
herein is breat hi nglepaidattedintdabegentiosor der as defined in DSMIV. It is
al so ref erreg) to %E upper airway resistance syndronme and generall

a P

i nvol ves reptat ed | 8pidsiybancss isupicheltsr pgeoynEasior (ot anethes qeﬁgdi§¢fé¥efpéeag1d is
|1 2 7 4 0 | zed by |
sy g T (R,

or brief gasps that a epi s ence. ‘The DSM |V lists

t he di agnost Ec cr Thewdisturbmicebis emt hiuago ried atred Slysiogitab effdas o fubkslagys: -A.
Sl eep disruption, |eading to excessive sleepiness or insomia, that is
judged to be duel&® RIVEOEBbyss) amedichlienonprgneliaedicad sonditign., obstructi ve

ﬁ ngeeﬁ[ i fg??%ﬁlhaglyg g}%l)]?rg?l-ﬁp NER Y Bg[g%g?icocg‘it&leanito; %Brpe%é/n%%la%lated to another
mental disorder as follows:

20 A. The predominant complaint is excessive sleepiness for at least one month as
evidenced by either prolonged sleep episodes or daytime sleep episodes that
occur almost daily.

B. The excessive sleepiness causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.

25 C. The hypersomnia is judged to be related to another axis I or axis II disorder
(e.g., major depressive disorder, dysthymic disorder, schizophrenia, etc.), but is
sufficiently severe to warrant independent clinical attention.

D. The disturbance is not better accounted for by another sleep disorder (e.g.,
narcolepsy, breathing-related sleep disorder, a parasomnia) or by an inadequate

30 amount of sleep.

E. The disturbance is not due to the direct physiological effects of a substance

(e.g., a drug of abuse, a medication) or a general medical condition.
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B. The disturbance is not better accounted for by another nental disorder
and is not due to the direct physiological effects of a substance (e.g., a
drug of abo<e¢e/0serosedi cati on) or anot her general medi calpcrarsdodsionss7¢ ot her
than a breathing related disorder). 10 Subjective and Objective

Determ nations of Sleep D sorders: There are a nunber of ways to determ ne
whet her the onset, duration or quality of sleep (e.g. non-restorative or
restorative Jheepimi Subsipeeriodued slogyr disedderOns uwset! hgedein Smaarsu bj fEominest

det i i f t ti .- ., do th feel d . C ted )
waki g, SEHBICRE K588 TR D BEHL s<s P A 1ioh ToF PAHEN i Gh e B o B e
during $i®eto Belive B3O ld0B& f)ﬂysfo@%?(éjpl te!ﬁ%ct@f?c{ﬁ' aembsﬁﬁcé ﬁl)elv\,l 4 IS LERRse NPW

many times does the patient wakKe u uring e nig restiess 1s the
pat i ent medigatioy @ terin, exposure)AnSpdvdtic medrhyples bf dtug afbjbeet,i v eledicar@s ut eoxtime
the nmonitoring of multiple

stages of sleep. _Polyspmogr I on pl )

el e%t r ofKERSHE %ng@Hiedﬁ%ﬁ%Fﬁ@tlaag% Wﬂﬁ?‘ﬁlgt a4y AR tations gaFrane ajophol, amphgiamine,
nmeasur e of gTe PR =Ja¥; Ak i ogul Al C
ot vi £ SParr” Sy ESEL RSP URORIRT iRk B | Sk FLESEDEY aggRRet
measur edtetis forlfubstencedsdiced sleep disgrder adfolilbwer vati ons, can measure not only
sleep latency (the anobunt of tine required to fall asleep), but also sleep
continuity (Overatt RQMHRE digtubence, n deepyihiabtisl HEESENh ENeralp earent

i ndi cation of theiﬁﬂégé.&eﬂtﬂ{ni&llgﬁ&nioﬁ.here are five distinct sleep stages
whi ch can be neasure y pol ysommography: rapid eye novenment (REM sl eep
andiof our st a@es ofThae-is ayidehce Ynmthednistody, PINRIY) exsln@rfions bAl@Bsratozpfiddings 3
and 4). Stage 1 NR Mslee? is a transition fromwakeful ness to sleep and
occupi es about 59%PbFIRIE) OpdAt AL dbp SYRPIEH Whsritaren ¥'s devslengd durmRENS

sl eep, which is c I ze L C . s] een_spi ndl.es
and K conpl exes), Q@@?ﬁ%?{ggé}a 63@%%@%@#&{1&#&5@?@@%@ Iag‘éaﬁgzé%.ll“g?‘g%%@ '%gésnd 4
NREM sl eep (al so kticlopicaldy tetndd toehy slasp diktovvanes/e sl eep) are the deepest

| evel s of sleep and occupy about 10-20% of sleep tinme. REM sl eep, during

which 30 th&- mgj Eﬂﬁtcystﬁqba@g@pwcwt RtisF yacequmgedq Fas s 2 odeenr diserdeugagds apbut
20-25% of total I h | SLi I
or gani zat i on acr oS Shned HEed ! BRReRAAECaU W RpRoRIAL BEKS! iblied RIS A

first one-third tsleomdisbalef ttek i3 het substhhceaindudsdaGhRAs tcldR WOTARRBHLBBGHHS
PCT/ US2006/ 004879 in duration in response to sleep deprivation. REM sl eep
occurs cyclical | ySYRPOW§hPre¢rse ihgmnset of ther sitsianes whe oMRENicslier psab dhe

ot ng.  Fuman o) Sap gl EaeRir P ARk AN e BE el g AL e fI it

After relative st adshtidnyofvadiie vitt@ieavediaideserel inflx@MivRY 6r Slecadsiaftigly kfihood
and early 5 adol escence, sleep continui ta and depth deteriorate across the

ad®t age range. ¥Hiess oljwhalr Wewldtheorrpeeted @iveathe dypsyori aveousa o6 thansibstntmess -
and stage 1 sleep,gnd, 4fCHGARES of hgeg,eo% téere is evidence that suggests the existence of

an independent non-substance-induced sleep disorder (e.g., a history of
recurrent non-substance-related episodes).
D. The disturbance does not occur exclusi\)ely during the course of a delirium.
25 E. The sleep disturbance causes clinically significant distress or impairment in
social, occupational, or other important areas of functioning.
As used herein "withdrawal" refers to a syndrome characterized by untoward physical
changes that occur following cessation of or reduction in substance use, or administration of a
pharmacologic antagonist (or medication).
30 The term “obstructive sleep apnea” as used herein is breathing related sleep disorder as
defined in DSM-IV. It is also referred to as upper airway resistance syndrome and generally

involves repeated episodes of upper-airway obstruction during sleep and is normally
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and 4 sleep. In general, the conpounds of this invention inprove quality of
sl eep through serotonergic nechanisns (acting at the 5HTZA receptor site)
when admwob@rmeos0 a patient 10 suffering from any ofcrhmseicoes79

di sorders- as described hereinabove. That is, in general, it has been found
that the adm nistration of conmpounds of this invention increases the
duration of stages 3 and 4 of slow wave sl eep (SW5 neasured as NREM

sl eep) . cirpgietizeddiysloudrenarey enbrisf gasimahaiadternate wiak epiaddesrof sileep. dhs @SM-

WASO) , h. i m ffi. ] in th [} ni | i al. I ddi ti ,
Enhane e hitsBhe Eiosht sifER taThRatng syt aBop Misprar eoDB885 | 1" cogni 1 on
d 15 h d Lt sdd : ; . i t i
an enhanged qudlebtdsr@ptidd, I@ding P & Lgtr? @iaes%lfxgsg-dr{f?s%ﬁﬁxﬁﬁ' th&t9k @fﬂ%&%h{]ﬁa )

regul ati on of cognitive *PprocessesS Iin o as ‘been
there is a direct beelhatd ersdeppelbet ieenthinh eon@ién &gy obstandveeeéponedital on
daily cognitive te it has now heen found that _conpounds of

ting. Thus,
t hi ss_ i nvention ar élséﬁllé _SVU PWEPE&%TF%M(YB@%W hypeMeniRetianypdisyicenhanci ng
quality of Igife iReaiR@bhsdatis nBf B@t?erraagééﬁél't&l R)}r %grangﬁll& El‘?eﬁtag%ﬁl;)pc?er and
y po grapny.

i nprovenent in sleep quality Is neasure ysomogr e 165Ul s of
pol ysomogr aphi ¢ anddus teehe HiEGt phydolegichinefforal ¢f auubbanc @fg. yoding oinbusged
heal thy volunteers, and in patients with primary jnsommia have shown an
i ncrease of SWS, AnfdCHCalpae Gk Angthen appesel medicah gerbitions (esben Hanta breathies
met hod of this inygathaRordefe compounds of this 25 invention can be
adm ni stered by any of the rethods known in the art. Specifically, the
conffounds of Stubjestivenanein®bjeoti abDetbamiadibmi cft Se@oDyrder@l Thébtar@ FuSeibeabs
subcut aneous, rectal, _iptratracheal, intranasal, intraperitoneal or
t opi cal "A¥UFE deErREe] ‘g‘ﬂ,wtp‘ﬁf (8t onsiFo AHEAIOB Yot OF Sleep Hp-g- nAv-EeRTative Pher e
is also ' : ] ] o] L4 OR - L
phar maosa TAL e B) LB bR B TR R RN R mpipagign of the
enant i opgregt, egerdmitlsrymbres,drawsly toaukse@nspoaf waldhg. ¢ OmRe URGthadd involve the
pharmaceutically atﬁ%ggt able salts, solvates or derivatives thereof, with

i

s ai d coRPSOREORLY 06 byemathsr deng,dleen ¢Sl long iﬁéal?eﬁlthe patignt ﬁreéaé} i bed
pher TRGEUt FEaT ™ CORHour ) G (ot PR o nere YEIEl PR RS Rt ifent s o

acti vi t guramgkl¢dpystcarmotiee tkhddris to etgédiivglyamastiesBas8ges@PRREpI ON or a
di sorder caugsed due to the effects of S5HT2A in a patient. Again, as
descri bed abbYsomanegrahyip thegpeitaringf napisplaclpsiiorhysiolagieal pampstaeSudig t hi s

e St SENSRAP, DENBLD FEDS S, oA eyl ) v
phar macettraalogeaptposictiviopsamf  dldvtdmydgephiconcaviey | EMO),t adosane aé oshE:
Zgr’.ﬁt ?zwtgz?sglfe%;g% gii:,klg)e:sg Fpssﬁl?se Saijclnzs\i/ithpg‘ry\sgg/;tsiéns?Ez?nnnuq!ea?si’re r?c;[t eo;dyl s?ee%%gtgggye(rﬂﬂ
amount of time required to fall asleep), but also sleep continuity (overall balance of sleep and
wakefulness) which may be an indication of the quality of sleep.

There are five distinct sleep stages which can be measured by polysomnography: rapid
eye movement (REM) sleep and four stages of no-rapid eye movement (NREM) sleep (stages
25 1,2,3 and 4). Stage 1 NREM sleep is a transition from wakefulness to sleep and occupies
about 5% of time spent asleep in healthy adults. Stage 2 NREM sleep, which is characterized
by specific EEG waveforms (sleep spindles and K complexes), occupies about 50% of time
spent asleep. Stages 3 and 4 NREM sleep (also known collectively as slow-wave sleep) are
the deepest levels of sleep and occupy about 10-20% of sleep time. REM sleep, during which

30 the majority of typical story like dreams occur, occupies about 20-25% of total sleep.
These sleep stages have a characteristic temporal organization across the night.

NREM stages 3 and 4 tend to occur in the first one-third to one-half of the night and increase

39



netered aerosol or liquid sprays, drops, anpoules, auto-injector devices or
suppositories; for oral, parenteral, intranasal, sublingual or rectal

adm ni st re0i2006/086105f Or adm ni stration by 10 inhal ati on ecTiussakiobate on.

Al ternatively, the conpositions nay be presented in a formsuitable for
once-weekly or once-nonthly adm nistration; for exanple, an insoluble salt
of the active conpound, such as the fatty acid salt, for exanple stearate,
et c. mayn deratidmp egpomsero Glep elepriva@potRENedsshadccm dyolicallytthipls eiel dpht,
injection. An erodible polymer containing the active ingredient may be
envi sag@dempiie W#@&XREP@ slegp iaEOIHcﬁﬁWsﬁQ-ilg(hémauiéﬁ EEM et Reriogh &GERase éR pal
15 acti yg. 49 rt@\%rﬂr{fle Ioriihg € \%:}nhsl@e pﬁ%r %&S%&%&%ﬂ&% flfy ?EI’O $thd life span.
conventional tableting 1n r&dl ent's Such ae corn e arch,” Factoss, sttt ose,
sor bi t olAfter aletativet @abiliy agihdlarfagResihtenof Sieanate,sldbcal ehildiopdozihabgy or
guns, and ot her pharmaceutical diluents, e.g. water, to forma solid

pr efor mafalescsaces otlesPs CORERIY o Al depHg dateriovaisy aamss she adulir agofrangee orftaind -
of the I ' tical c tab sal t . thereof.
20 i mi (B My By R BHERAR s e o PER AOLEFORLMIBE S0 b
m xed wahd48lecpd de variety of pharmaceutically acceptabl e excipients.

Exanpl es of pharmaceutically accegt abl e exci pients include w thout any
limtation adacgeacrabe sy compeursist ek shigmnventinanimprove| qutiat id getny deroughs |

asparta L ON| . | par n, | ci um, st ear at.e anol il .

car bomerq;g mgoglrg ‘%ﬂl{ &éﬁ%nﬁﬁsé(ﬁcﬁﬁ%gg&ecse W rgg%’t%rcsé%;twgehc?@?{l?’l‘g%,re g’iffaq’ p%ttﬁl?f
hydroxy stfisting 26maaly/loflties Gecp@ikbragiedt idesribed k@habetsdd TR id, ik @encIER has
referring to these preformulation conpositions as honpbgeneous, it Is nmeant
that t heemfaungdhatrige adingnstration dif empeveriseafethisyinyentipnghengases liee demposof i on

" Mg 0 el . v ef oot
it dosig® FAMRESLIbR T NecR T A fepsrd FNMERE Gedel ThH Bt e by Ve
pr ef or mdkatasenin GNP afbt d16dp difset (fwnse)?,btﬂé yhigfey tfficicyunbdsutfomane chaedmhal 30

the type described above contai ni n?q@ romO0.1 to about 500 ng of the active
i ngr edi éhadgtionHenhapgearwah ol S i obler agilismep dlsanyielddoetassss fin cognidemerd n

from1lt for a 1 5, .10, 25 0.or. 100 of. the active
| ngrei St ot di I B O PYE, i piefing BT b b BRI Rpebemie
2006/ 0867&2ssLECT URROQBAIROAR s 1aBn BEovw:P #laethedé i0h RBEW 2eitoRSMH BeHRE tiRe
provi de a dosage form affordi ng the advantage of prol onged action. For
exanmpl e SWhamount end parfqsmancecem deidyrprgnéteveanstingn eFhuso #dge nemobeen foundthat
dosage conponent .. t.he |latter beipg.in the form.of an, envelo over the
Forner . CSRBORRE or i uehiS beediefe s Byt Sine oy San 2 ety Pl ey

serves bp]jf&ﬁia%tiglilt,Sit)I@f@Qj]?lﬂ &ded dHulthe 5 stomach and permits the inner
conponent to pass intact into the duodenumor to be delayed in release. A

varitety of ndbherdingreyenwnt fresleeedudliy ismehsuestt by ipolyseipeogapry. c6be rasghs ouch
material s, includi.ng a.nynbe f | ymeri c acids and.m xtures of pol ric
aci ds M?W%%%WAF%FP& Sljeeé’s EEgjné{e’(ia  Incgpgl nél‘Fﬁ’S’F‘?on é’ﬂﬂn%élpﬁ fesd eﬁﬁg’?at e.
volunteers, and in patients with primary insomnia have shown an increase of SWS, and a

decrease in WASO.

In another embodiment of the method of this invention, the compounds of this

25  invention can be administered by any of the methods known in the art. Specifically, the

\ compounds of this invention can be administered by oral, intramuscular, subcutaneous, rectal,
intratracheal, intranasal, intraperitoneal or topical route.

Finally, in yet another embodiment of this invention, there is also provided a

pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

30  compound, including enantiomers, stereoisomers, and tautomers of said compound and

pharmaceutically acceptable salts, solvates or derivatives thereof, with said compound having

the general structure shown in formula I as described herein.
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The liquid fornms in which the novel conpositions of the present invention
may be 10 incorporated for admnistration orally or by injection- include
aqueous swbuveasszossui tably flavored syrups, agueous OPCEIUS286HPBASI ONS,
and flavored enmulsions with edible oils such as cottonseed oil, sesane
oil, coconut oil or peanut oil, as well as elixirs and simlar

phar maceuti cal vehicles. Suitable dispersing or suspendi ng agents for
aqueous suspé¥sieseribed;heesindhe phamiaeeitcahompasitiomalof ghirsn\eutibn &anire SgaGANt h,
acaci a, i €, . sodi um. .15 car box t hyl cel | ul ose,_.

met hyl Cgﬁagérﬁgﬁeﬁ a";%‘gﬁ?%‘?y us 0t PSSﬁ]ildB??fSatH}g ag\eﬁ/ diseese. copitioh aF Arisetrler eased
conposi duens thé effbéts off IHEEMY 1i@M %@t’fbn@.e @Qﬂﬁ,nés,sﬁe%FﬁgedOXbcﬁ%yaﬁfoftﬁlg pr%gltrpé)ds
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adm ni ster pharnmaceutical conpositions by an or an i'ntranas
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100msY/ kgtdaY ingfdHight| RV eRkeLNwits £ illus d. by the follow,nq.
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gener al | re ran. under an inert atnosphere. Al commercial chemcals and
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for t hepresent inveutivt, of a pharatacewically asbptable gamtRgoEPhY Was
20 Similarly, the pharmaceutical compositions of this invention can also be mixed with a
wide variety of pharmaceutically acceptable excipients. Examples of pharmaceutically
acceptable excipients include without any limitation acacia, acesulfame potassium, albumin,
aliphatic polyesters, aspartame, bentonite, butylparaben, calcium stearate, canola oil,
carbomer, carboxymethylcellulose, cellulose acetate, dextrin, guar gum, hydroxyethyl
25 cellulose, maltodextrin, starch, and the like.

When referring to these preformulation compositions as homogeneous, it is meant that
the active ingredient is dispersed evenly throughout the composition so that the composition
may be readily subdivided into equally effective unit dosage forms such as tablets, pills and
capsules. This solid preformulation composition is then subdivided into unit dosage forms of

30 the type described above containing from 0.1 to about 500 mg of the active ingredient of the

present invention. Flavored unit dosage forms contain from 1 to 100 mg, for example 1, 2, 5,

10, 25, 50 or 100 mg, of the active ingredient. The tablets or pills of the novel composition
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carried out using silica gel 60 (35-70 um according to the literature
procedure (Still, WC.; Kahn, M Mtra, A J. Og. Chefn. 1978 43, 2923)
or a variwoi2oes/86706hi s met hod using conmercially avai | ablrarssedsiocs7gel
cartridges (for exanple Isco Redi Sep) Reactions using focused or single
node m crowave irradi ation were perfornmed on instrunents from CEM 15
Corporation or Personal Chem stry. The 1H NWR spectra are run at 300 MHz or
400 MHz canbe godiedrpnpth8fdse MampamdyXR Bd0idera dangaforinndfoadibdg Ghes pdahtageref er
and are dcﬁt erm ned i%a de teéat ed solvent, such as DMSO-D6 or CDC13
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refers pharkiabagicamsehicles. Befibls dispeGingnar, suspBidingLA®nss fo@ aqdsbu¥GugRAGLAB6705
PCT/ US2006/ 004879 mlligrams, "g" refers to mcrograms, "pg" refers to
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In the treatment of various disease states as described herein, a suitable dosage level is

about 0.001 to 250 mg/kg per day, preferably about 0.005 to 100 mg/kg per day, and especially

25 about 0.05 to 20 mg/kg per day. The compounds may be administered on a regimen of 1 to 4

times per day.

More specifically, the dosage range at which the compounds of this invention exhibit

its ability to treat sleep disorders, including each specific type of sleep disorder, can vary

depending upon the specific disorder, its severity, the patient, any underlying disease states

30 that the patient is suffering from, and other medications that may be concurrently administered

to the patient. Generally though, as noted above, the compounds of this invention will exhibit
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di chl oronet hane, "DCE" refers to dichloroethane, "EtOAc" refers to ethyl
acetate, "MeOH' refers to nethanol, "HOAc" or "AcOH' refers to acetic
acid, "HAW0 w&iss®sto water; "NaOH' refers to sodi um hydrmwseae/,0048HCL"
refers to hydrochloric acid, "Cs2CO3" refers to cesium 15 carbonate,
"MgSO4"refers to magnesi um sul fate, "Na2SO4" refers to sodium sul fate,
"brine" refers to a saturated aqueous sodi um chloride solution, "HATU
refers tts Dilify- teazmbenkeprdisaders dt- yl Jande bf3{r38mt ebsran@0DOWthgkgidhyinmo about
hexaflugb{?ﬁh@s ate, "M refers to nolar, "mM refers to mllinolar, "M

refers tar, "nM refers to nanonolar, "N' refers to normal,
"TLC' refers Sk didna) Hhrtfd iMBLAG" ]

per f or mance 20 |]i quIPthchronat égrap%g,%ﬂéfgmdg)hgg)r(%ﬁ{ﬂ% %hﬁ(ﬁ Jr}%gtqw eld,ofrcl)r mass
spect r umilustratié pPorposesfard n h@way hisst the sty iofithe pr tlmeérﬁfo& to mcrocuries,
"i.p." refers to intraperitoneally, "i.v." refers to intravenously, anhyd
= anhydrous; agq = aqueous; mn = mnute; hr = hour d = day; sat. =
saturated; s = singlet, d = doub = quartet; m=
multiplet: dd = doubl et of doub ampfeBFG&{ééﬁb) Ic = i qui d

chr omat ogr apReadtBns gamexsllp peatu agdeph; 1n€E5h12iTM§phere 2Aledophé0fiptiddmicals and
i oni zati on/ mass spectrograph; RT = retention time; M= nolecular ion. The
fol | owi AglVEXE A JEagaL (ﬂf?“!?e af“l‘]é"’fﬁ? Jtsedl i iskous stuthet puriEicalicapanlassi eeprise he

conpoun h

N Bonzy 1S (R RYEA L8%p FEETH fdoys seiuign LS iSRRI YOS SHTEHONE a0
WO IZDOG/\A@&&EE)BSEP&'I’ sﬁthiﬁ%ﬁﬂ)fbbﬂﬂéﬂ%&or tie\extlublon dﬁIﬂiOlstMe Jtieh dhromatography was

3- (1H I ndo] ).- benzal deh& A m xture of 5-brono-indole g 44. 4
nmol ), SW@PH%P%E&?@W@%%@ i(35-40i wn) agoglings®, the diigspiure E%PW é%ﬁfl oWa@ e in

t 884.8 7 I e at e
:Aﬁ S;cfj%ndﬁ/{)r%@gdrézg v%ﬁ drlllle}tnr olgzg 4@1— 2@%?"’%”%‘&@@("33%‘% ﬁ%%\(ﬂ(d u
1. 3 mMmokdmmrscistidechinblR $iliea gthctanﬂTﬁgékectaﬁ seampleelst®Redi Sk Ia@acﬂ@ﬁscmnbged

above. The resul ti ng m xture was heated at 100C for 3h, then it was
al | owed focysedh ot singler BYORF (TRigRYaYe UFradiafen seere Deffomesd B tivgsmmenisefra CEM'ner

gggﬁ at 8% oMifon AU @H&ﬁﬁmhee’ﬁ mgﬁ%@ﬂ% J aregxr %%b hef 40

rgani ¢ phases were 1 ne,

filtered @mﬂmesa@ovaﬁaedvm g0y er tVagiag ThslR-4D00eheEkromdier Gl afée&e@@mmwmom

silica% (elution with EthX/I acet at e/ heptane) afforded 5.6 g of the
desired etﬁg@gfgcqolvegg,ewcg as DMSO-Dg or CDCl; unless otherw1se noted. Chemical shifts

- oo g5 AR b RIBEY o A hbRAS e P81 P, o
3- (1H i adhtebray kthndard. Liquid chromatography with mass spectral analysis (LC/MS) is recorded
20 on-a Platform LC Mass Spectrometer with electrospray source operating ‘in positive and
negative ion mode and an HP1100 with inline HP1100 DAD detection and SEDEX ELS
detection using a Waters XTerra MS C18 3.5um 4.6 x 30 mm or a Phenomenex Luna C18(2)
30 x 4.6mm column eluting with 0.1% formic acid in water/acetonitrile (short LC/MS), or a
Finnigan TSQ700 Mass Spectrometer with electrospray source operating in positive ion mode
25 and an HP1050 system with inline HP1050 Single Wavelength UV detector at 254 nm using a
Higgins Clipeus C18 5um 100 x 3.0mm column eluting with 0.1% formic acid in
water/acetonitrile (long LC/MS), or a Micromass LCTAPI LC-TOF (time of flight) Mass
Spectrometer and Masslynx Data System. Ionization mode = electrospray (esi), values are
determined for the protonated molecular ions (M* + 1) using a Synergi 2U HYDRO-RP 20 x 4

30 mm column, eluting with 0.1% trifluoroacetic acid (TFA) in water/acetonitrile (method 3)

As used in the examples and preparations that follow, the terms used therein shall have

the meanings indicated: "kg" refers to kilograms, "g" refers to grams, "mg" refers to
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benzal dehyde (250 ng, 1.1 mmol) and _
N -benzyl - N, N-di met hyl - et hane-1, 2-di am ne (600 ng, 15 3.4 mmol) and acetic
aci d (204vogposksdzosmol ) in 8 nl of tetrahydrofuran. The POITAISR006/0MB39
stirred at anbient tenperature overnight, and then it was diluted with
ethyl acetate, and neutralized with the careful addition of saturated
sodi um bi carbonate solution. The |ayers were separated and the organic
phase wasilligreas, egghireforspolmistograng "pgh peders ed picheeyas) dfhe refesd 1 pduhd4d9oz”
mmol / g ]f for 2 h. The mxture was filtered and the filtrate was

was hed WFIETs %\/P?’@Y%odpalm wehih df apeles o mpbnrefan doamilivetesp fiamelolersfers to

extract et c nbl ne anl.p p.hase,s we dried
over nagj%g;o%o?ﬁ éu??ﬂo}e& ﬁ#&%t ergé}% (ggctonceﬁfef‘r% fl% Ay & 258 rFﬁFBSf 9 he
title compiuee, "L dBrs(ts hattolies h'%@l) 1efER%6 BANER, 't°CW%e,fe1% t8 aeg&& Ce(l%@"R =

384. 1H NWMR (400 MHz, chl or of or m ppm 2.20 (s, 6 H)

H), 2. 65- refersgto mtelztlonz@aqt@r 3"11616 (os "rsz) reﬁelegto( snelﬁng-l)pcﬁnlﬁl"d(sdjr rsfprsl tcH)

7 21 7 %g (; % " 128 Hb t b Iq]" @ t 2 |_l)
7.52 (d, “1“@03 iy, EP HZJ | “P r§ 01 mS’PQW(smm_LOﬁ) g wie solife resas WO
2006/ osmﬁn&@;%bﬁ%e&@ 0QAB T8ferst AMiBSer, tftn LR 1k @errﬁmﬂetée@s‘aﬁﬁbfetf@r@% ally
repeated in Exarrples to 16 with the exception of wutililzing t . .

r espect iabwole.arooned refatseioi coheendmtedy bl gefersta conagragion ingémbuaippt’t fefss ito

) tabul ated jn Table 1. _ Al so
sunmar | 3¢ pﬂlﬁ@%@P@PﬁOﬁF@"ﬂﬁgm@e DTER S e Py e DB e 3% & 16
Tabjee 1 dmeRpk@nlaidS BanaapNo, ref%e%cﬂhmgtﬁxﬁﬁﬁﬁ’cﬁﬁnﬁﬁfé %M&@J %ﬂ?? R M+
H (mins.) 2 2.5a 418 S O=-( 0z~- 6- (
[ Benzy! dimpethylagfaxjdeani MOVBY hybf}‘:rsarrtmo]l-mebthylh&pyxrohdlnone “DCM” refers  to

} - pheny! }chl?'olfi(_)r%gt%r?et h‘b?'fE?" re%erg ?oe dlhc%ijorrge%?a{ng”éit%Ac ref rs to etﬁ}glzacetga)t:e( “MeOH”
refers to methanol, “HOAc” or “AcOH” refers to acetic acid, “H,O” refers to water; “NaOH”
refers to sodium hydroxide, “HCI” refers to hydrochloric acid, “Cs,CO5” refers to cesium

15 carbonate, “MgSO4 refers to magnesium sulfate, “Na,SOy4” refers to sodium sulfate, "brine"
refers to a saturated aqueous sodium chloride solution, “HATU” refers to O-(7-
azabenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate, "M" refers to molar,
"mM" refers to millimolar, "uWM" refers to micromolar, "nM" refers to nanomolar, “N” refers
to normal, "TLC" refers to thin layer chromatography, "HPLC" refers to high performance

20 liquid chromatography, "HRMS" refers to high resolution mass spectrum, "L.O.D." refers to
loss on drying, "WCi" refers to microcuries, "i.p." refers to intraperitoneally, "i.v." refers to
intravenously, anhyd = anhydrous; aq = aqueous; min = minute; hr = hour; d = day; sat. =
saturated; s = singlet, d = doublet; t = triplet; g = quartet; m = multiplet; dd = doublet of
doublets; br = broad; LC = liquid chromatograph; MS = mass spectrograph; ESI/MS =

25  electrospray ionization/mass spectrograph; RT = retention time; M = molecular ion.

The following examples describe the procedures used in the preparation of the
compounds of this invention.
Example 1
N-Benzyl-N-[3-(1H-indol-5-yl)-benzyl]-N',N'-dimethyl-ethane-1,2-diamine
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NI/ N HHIC.N CH3 HCO 6-(3-{ [Benzyl-(2-dinmethylam no-ethyl)-am noj
met hyl } - phenyl ) - 3H- benzooxazol - 2- one hydrochloride. 4 O 2.38a 443 H3CN J~,
N N D H H8G2b06/08€48 HCl  6- (3-{ [Benzyl-(2-di met hyl am necetusgéosAe4srno]

met hyl }-phenyl) - 3-nethyl - 1H qui nazol i ne- 2, 4-di one hydrochloride. 46 WO
2006/ 086705 PCT/ US2006/ 004879 5 2.23a 401 N O~ N N H H3C.N CH3 HC
5-(3-{ [Benzyl -(2-di methyl am no-ethyl)-am no] methyl }

- phenyl) -1, 3-di hydr o- benzoi m dazol - hydrochloride. 6 1.53a 385 N H
HBCCNH' C CH3 NB enzyl-N [3-(1 dazol 5 -yl)-benzyl] -N,N -

N
o

Step 1: 3-(1H-Indol-5-yl)-benzaldehyde: A mixture of 5-bromo-indole (8.7 g, 44.4 mmol), 3-

N
H

formylbenzeneboronic acid (10 g, 66.7 mmol), cesium carbonate in water (2M, 88.8 mL., 178
mmol) in 450 mL of dioxane was degassed (evacuate in vacuo and pressurize with nitrogen, 3
5  times) PdCly(dppf).DCM (1.1 g, 1.3 mmol) was added and the mixture degassed one more
‘ time as described above. The resulting mixture was heated at 100°C for 3h, then\‘it was
allowed to cool to room temperature and partitioned between diethyl ether and water. The
aqueous phase was extracted with diethyl ether and the combined organic phases were washed
with water, brine, dried over MgSOQy,, filtered and evaporated to give the crude product.
10 Chromatography on silica gel (elution with ethyl acetate/heptane) afforded 5.6 g of the desired
product.
Step 2: N-Benzyl-N-[3-(1H-indol-5-yl)-benzyl]-N',N'-dimethyl-ethane-1,2-diamine: Sodium
triacetoxyborohydride (480 mg, 2.3 mmol) ‘was added to a solution of 3-(1H-indol-5-y1)-
benzaldehyde (250 mg, 1.1 mmol) and N'-benzyl-N,N-dimethyl-ethane-1,2-diamine (600 mg,
15 3.4 mmol) and acetic acid (204 mg, 3.4 mmol) in 8 mL of tetrahydrofuran. The mixture was
stirred at ambient temperature overnight, and then it was diluted with ethyl acetate, and
neutralized with the careful addition of saturated sodium bicarbonate solution. The layers
were separated and the organic phase was treated with polystyrene supported isocyanate resin
(1.49 mmol/g, 1.7 g) for 2 h. The mixture was filtered and the filtrate was washed with 1M
20 sodium carbonate solution. The aqueous phase was extracted into ethyl acetate, and the
combined organic phases were dried over magnesium sulfate, filtered and concentrated to
leave 290 mg of the title compound. LC/MS (short method): retention time, 2.61 min; (M+H)
= 384.
'H NMR (400 MHz, chloroform-D) & ppm: 2.20 (s, 6 H) 2.49-2.55 (m, 2 H), 2.65-2.68 (m, 2
25 H)3.66 (s, 2 H) 3.69 (s, 2 H) 6.61 (brs, 1 H) 7.21-7.26 (m, 3 H) 7.28 - 7.34 (m,3H) 7.35 -
741 (m, 3H) 7.45 (s, 2 H) 7.52 (d, 1 H, J= 7.6 Hz), 7.64 (s, 1 H) 7.85 (s, 1 H) 8.26 (s, 1 H).
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di met hyl - et hane- 1, 2-di am ne hydrochloride. 7 1.47a 417 O1 / / NNN N\ O
HNHICNOC CH3 H7-(3-{ [Benzyl-(2-dinethylam no-ethyl)-am no]- nethyl }
- phenyl ) -wbk2pywisems[ 3, 2-b] [1,4] ox azin-3 -one hydroebirascae0o674. 75a
324 N/ NHN CH3 6- [3 -(4-Methyl-piperazin-1-ylnethyl)-phenyl] -3H'
benzooxazol - 2-one 47 WO 2006/ 086705 PCT/ US2006/ 004879 9C / 1.64a 308 N (
\ NN/ N HN CH3 5-[3-(4-Methyl-piperazin-1-yl nethyl)-phenyl]-1H
benzotriazole 10 F 2.17a 401 H CNxjmples2t®l®7b N O H$C kOH CH 3

Example 1 was substantially repeated in Examples 2 to 16 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to

prepare the Examples 2 to 16 as tabulated in Table 1. Also summarized in Table 1 are the
5 observed LC/MS data for Examples 2 to 16.

Table 1
Example LC/MS Data
No. Chemical Structure and Chemical Name RT M+H
(mins.)
2 O 2.5% 418
S
N i
H3C‘N H /CI

CH,
6-(3-{[Benzyl-(2-dimethylamino-ethyl)-amino]-
methyl}-phenyl)-3H-benzothiazol-2-one hydrochloride.

3 2417 402
°
O:<N N\/@
H HyC-

Cl

CH, H”
6-(3-{[Benzyl-(2-dimethylamino-ethyl)-amino]-
methyl}-phenyl)-3H-benzooxazol-2-one hydrochloride.

4 2.38% 443
BeoasVe
OJ\N N
" Hey

1
CH
8 H

Cl

6-(3-{[Benzyl-(2-dimethylamino-ethyl)-amino]-
methyl}-phenyl)-3-methyl-1H-quinazoline-2,4-dione
hydrochloride.
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5-[4-Fl uoro- 3- (4-net hyl - 2- pyri di n- 3-yl - pi perazin- |-
yl met hyl ) - phenyl ]-1Hindol e acetate 11 Oyo Chiral 5.690 408 O H/ \ F N
CND CH3 6w 28ed/@@B06§4- Fl uor o- phenyl ) - 4- met hyl - pi per azi n- P€T/US2006/004879

yl met hyl ] -furan-3-yl }-3H benzooxazol -2-one. 12 0Oly o Chiral 6.03b 424 s H
~ F CN CH3 6-{ 5-[25-(4-Fluoro-phenyl)-4-nethyl-piperazin-I-

yl met hyl ] -t hi ophen-3-yl }-3H benzooxazol -2-one 48 WD 2006/ 086705

PCT/ US20065 004879 13 F 6.18b 401 I V' \' NN NN C QH N230=9 | 40CH3|CH3 5
- [4-Flluoro-3 { (4-nethyl -2 pyri -2-yl - pi perazin- |

yl met hyl ) - phenyl ] - 1H i ndojNe 74 0 hiral 5.198b 408 | H ol F{CN CH3
6-{ 5-[2S-(4-F uoro-ph If:‘{) 7 t hyl - Qi pekazl n-1- yl met hyl]-fluran-2-yl }

- 3H- benzooxazo| - 2-one 15

5-(3-{[Benzyl-(2-dimethylamino-ethyl)-amino]-
methyl }-phenyl)-1,3-dihydro-benzoimidazol-2-one
hydrochloride.

6 O 1.53% 385
N@
N N
H J/

H/CI

CH,
N-Benzyl-N-[3-(1H-indazol-5-yl)-benzyl]-N',N'-
dimethyl-ethane-1,2-diamine hydrochloride.

7 1.47% 417
07 N7 N7 N
H o he.

|
&, &

7-(3-{[Benzyl-(2-dimethylamino-ethyl)-amino]-
methyl }-phenyl)-4H-pyrido[3,2-b][1,4]oxazin-3-one
hydrochloride.

8 1.75% 324
O
O
<17 71
: ]

\
CH,

6-[3-(4-Methyl-piperazin-1-ylmethyl)-phenyl]-3H-

benzooxazol-2-one
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N F cQXcrF N
4- Fl uoro-3-[ 4-
- phenyl

| CH3 5-
nmet hyl - 2- (4-trifluoronethyi-phenyl) -
twolodd/dsemel e 16 d F 1.88b 419 N- F N

4-Fl uoro-N-[ 2-fluoro-5-(1Hpyrrolo [3, 2-b] pyridin-5- yl)-benzyl]

-N-(2-pyrrolid
net hod;...this

in-1-yl
xanple 9 was synthesized following t

e procedures of

pi per azi n- 1-yl nmet hyl ]
[ N\ pciHUS26/00879

-ethyl)-benzam de a short LC/MS nethod; b Iong LC M5

Exanmpl ¢ 42° d
Exanpl ¢ 20; n.
PCT/ US2006/ 004

t his Exanpl e 16 was W hesi zed fol | ow
a. not avallable le 17 49 WO 20

ngliHe pr oGédur ¢s of

06/ 086705
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ernight, and then it was neutralized w
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di chi3a@aelettanpipetam-1-Findtbylppuas It red at anbi ent

th the

The Iayer< wer e

car ef ul

separ a

ed5and

conbi neéd organ

concent
di et hyl
m n;
N- benzy

rated t
et her
MtH)
| - N-(3-

= 313. Follo

tre dgqueous plldbc acted—nto—dichl
i c phases were dri 10 magnesi umls
0 | eave the ituration
roguct .

S as set fg
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0
HSCJL

5-[4-Fluoro-3-(4-methyl-2-pyridin-3-yl-piperazin-1-

OH

ylmethyl)-phenyl]—1H—indole acetate

LC MS:

Suridt o]

wi t h a
Ret ent
rt 5.0Zbov

IIC ITT

4p#ere
m xture
ion ting
e,

11

E ] """

6-{ 5-[2R-(4-Fluoro-phenyl)-4-methyl-piperazin-1-
ylmethyl]-furan-3-yl }-3H-benzooxazol-2-one.

5.69°

408

12

Chiral

[r@

6-{5-[2S-(4-Fluoro-phenyl)-4-methyl-piperazin-1-

Y

H

ylmethyl]-thiophen-3-y1}-3H-benzooxazol-2-one

6.03°

424
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di met hyl - propane-1, 3-di am ne was prepared starting from
N - benzyl - N, N-di net hyl - propane- 15 1, 3-dianm ne. Step 2:
N- Benzyl -Wo,2bbe/a86108t hyl - N-[ 3- (1-trityl - 1H benzotri azol - peylys2d@menaasizg - pr opan
e-1,3- diamne: A mxture of 5-brono-Il-trityl-IH benzotriazole (220 ng, 0.5
mol ), N benzyl-N (3-boranyl -benzyl)-N , N -di net hyl - propane- 1, 3-di am ne
(180 ¢g,—0.55 mml)and cesium_ carbonate solution in water (2M 1 ni, 2
mol ) tlakeld al'together in 10 nL difoxane was 20 degassdad’ (gvacipat e |in
vacuo and pressurize with ar p tinmes) and PdCl2(dppf).DCM (21 |ng,
0. 025 ol ) was added and™ ~tggassed t nore tli mes as
descri bhed aboye. The re§ 2 [ € siheated at| 90C for, 3 h, then it
was al lowed to| cool to rgom tenperfatuie d the volatiles ware renmoyed in
vacuo. |The res|] due was partitiopned ﬁ en dichl oronet hane and water. The
aqueous phase was extracted=w th di chl oronet hane and |t he 25 gonbi ned
organi ¢ phases| were dried OVeICHMJSO4,CH1fi | tered and eviaporated to give the
crude |product| Chromatography on silica gel (elution with
nethanol/dichlordﬂéﬂhameﬁ(ﬂahﬂmyeﬁppﬁdnﬂzyENp@hhﬁﬂ_Of the matierial obtained
with diethyl efher gave 68 ng of the title conpound Step 3:
N- [ 3- (1H Benzok ri azol Ysasih- B’éfﬁlz/iﬂl']]H"md-O tAte-N |, N - di met hyl {pr opaneq 1,
3-di aminel 4
N- Benzy ﬁ , N
e-1,3- dlanlne 50 WO 20[§8X08p705,
dissol ed in a mxture of mL of
aqueous$ hydrochloric acid solutio A he resulting m xture was stirred
at room tenperature for 6 h. The'yolatiles were remgved in yacuo and the
residuge partitjioned between diethyl], ether and 1M HCO; sol uti on. The aqueous
phase was washed with diethyl ether and the 5 conbi ngd organiic phases were
concentrated in \/@51 ; Cc t. wWhich was| dissolvyed in
smal | amount of gSLgol?lg%ﬁio ethgg 4fllrhg@§’l 1913“ e 1Puri fication by HPLC
(el utipn with) affwhmhéldleﬁlrangmzﬂ}-BHebmzmdmz@m:pwnd LC M5 (short nethod):
{ N

L di met hy YN \( \|ty|-|Hbenzotr.azo|-§9§|) befA2$1 1 {pr opan
/ US2Q06/ 004879 (60 ng, 0.]093 mmoll) was
, 5 nL of dijoxane and 8 nL|of 2M

Ret ent ron i = Ann ' H NMR (Ann MHz - S ppm
2.28 - &§ 73,10 - 3:20(m 2| 1087) B.2468 3|30 (m
2H)447- ‘I3 H 7.57|- 7.68 (m 4 H)|7.83 -

7.91 (m 2 H 7. 2"H) 18. L H). anples 18 and 19
Exanpl e { anples 18 |and 19 with the
except|on of |utili zi nd*the resp ct| e starting materjials and reagents in
appropfiate quantities in order toN 15 prepare the BEanples 18 and 1B as
tabul afed in Table 2. Al so surrrrarlzeg in Table '2 are the observed LU M
data fpr Exanples 18 and 19. Table 2

5-{4-Fluoro-3-[4-methyl-2-(4-trifluoromethyi-phenyl)-
piperazin-1-ylmethyl]-phenyl }-1H-indole

16 F 1.88° | 419

® NYQF
Qfo

4-Fluoro-N-[2-fluoro-5-(1H-pyrrolo[3,2-b]pyridin-5-

TZ7 N

yD)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide

* short LC/MS method; °Jong LC/MS method; ° this Example 9 was synthesized following
the procedures of Example 42; < this Example 16 was synthesized following the procedures of
Example 20; n.a. - not available

Example 17
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Exanple LG M5 Data No. Chem cal Structure and Chemical Nanme RT M+ H
(mns.) 18 | 1.26a 385 N/i \NI / NI HHCNC H C8 N[3-(1HB
enzoi m daxoled/ogbjsbenzyl 1 - N-benzyl - N , N -di net hyl - et hageab2@cd0am ne
hydrochl oride. 51 WD 2006/ 086705 PCT/ US2006/ 004879 19 1.0 a 399 N/
\N,::: N HHCO H3CA CH3 N[3-(1H Benzoi m dazol -5-yl)-benzyl ]-Nbenzyl -
N , N -di met hyl -?ro ane- 1, 3-di am ne hydrochloride. a = short LC/MS nethod
Exanpl e 20 N-[3-(1H-Benzotriazol-5-yl)-benzyl]- -benzyl—N',N'—dlmethyl—propane_-1,_3_d1amme

4- Fl uoro- N-[ 2-fl uoro-5-(1Hindol -5-yl ) _benzyl ] -N-(2-pyrrolidin-1-yl-ethyl)-
benzam de’ FF N1i NaHJ OGNS Sleq 1. | |
[ 2- Fl uoro-5- (1Hi ndol -5-yl) - be Lg@i n-1-yl-ethyl)-amne. Sodium
triacet oxyborohydride (530 g, 2y5t=#mol) & en enough acetic acid to
bring the pHto 5 were added to a sol uyi/on of
5- (4-fluoro-3-fornyl phenyl)-1Hi ndol e &200 ng, 0.84 mmol) and

H,C™ ~CH,

Step 1:  N-Benzyl-N-(3-boranyl-benzyl)-N',N'-dimethyl-propane-1,2-diamine: ~ Sodium
triacetoxyborohydride (8.84 g, 14.0 mmol) and then 4.5 mL of acetic acid were added to a
5 solution of 3-boranylbenzenecarboxaldehyde (2.0 g, 13.34 mmol) and N'-benzyl-N,N-
dimethyl-ethane-1,2-diamine (2.5 g, 40.0 mmol) in 100 mL of 1,2-dichloroethane. The
mixture was stirred at ambient temperatﬁre overnight, and then it was neutralized with the
careful addition of saturated sodium bicarbonate solution. The layers were separated and the
aqueous phase extracted into dichloromethane. The combined organic phases were dried over
10 magnesium sulfate, filtered and concentrated to leave the crude product. Trituration with a
mixture of diethyl ether and hexane gave 2.9 g of product. LC/MS: Retention time, 1.26 min;
(M+H) = 313.
Following the procedures as set forth above, N-benzyl-N-(3-boranyl-benzyl)-N',N'-
dimethyl-propane-1,3-diamine was prepared starting from N'-benzyl-N,N-dimethyl-propane-
15 1,3-diamine.
Step 2: N-Benzyl-N',N'-dimethyl-N-[3-(1-trityl-1H-benzotriazol-5-yl)-benzyl]-propane-1,3-
diamine: A mixture of 5-bromo-1-trityl-1H-benzotriazole (220 mg, 0.5 mmol), N-benzyl-N-
(3-boranyl-benzyl)-N',N'-dimethyl-propane-1,3-diamine (180 g, 0.55 mmol), and cesium
carbonate solution in water (2M, 1 mL, 2 mmol) taken altogether in 10 mL of dioxane was
20 degassed (evacuate in vacuo and pressurize with argon, two times) and PdCl,(dppf).DCM (21
mg, 0.025 mmol) was added and the mixture was degassed two more times as described
above. The resulting mixture was heated at 90°C for 3 h, then it was allowed to cool to room
temperature and the volatiles were removed in vacuo. The residue was partitioned between
dichloromethane and water. The aqueous phase was extracted with dichloromethane and the
25 combined organic phases were dried over MgSOy, filtered and evaporated to give the crude
product. Chromatography on silica gel (elution with methanol/dichloromethane) followed by
trituration of the material obtained with diethyl ether gave 68 mg of the title compound.
Step 3: N-[3-(1H-Benzotriazol-5-yl)-benzyl] -N-benzyl-N',N'-dimethyl-propane-1, 3-diamine:
N—Benzyl—N’,N'-dimethyl-N-[3—(l-trityl—1H—benzotriazol-S—yl)-benzyl]—propane-1,3-diamine
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1- (2-am noet hyl )pyrrolidine (191 ng, 1.67 mml) in 15 nL of

1, 2-di chl oroethane. The mxture was stirred at anbient tenperature

over ni ghtwoaneb/asbms it was diluted with 10 di chl or onet haoe/usasvd/onsas r al i zed
with the careful addition of saturated sodi um bicarbonate solution. The

| ayers were separated and the aqueous phase extracted into dichl oronethane.
The conbi ned or%anl c phases were dried over magnesiumsulfate, filtered and
concent (60 &g, §§93 nemok wasalissplyde ime cuinere ofh mdmat etraphy mebiidionmeartds

T b AL G ARRAcE R A8 g, T the e oS TR WA 5L,

Ret ent i

4- Fl Uor@aﬁbe[réi fel fdP6 A The VotatitdHerdrathoved eNFaub yl)-

benzan de: Itél uor obenzoyl aclhl orelrdre (93 ng, O. g%ﬁ%ore%ﬁaﬁé)?hﬂ%lgnéd&twgém

sol uti o|qhq§lfyl [eQmer and lM HCI solution. The aqueous phase was washed with diethyl ether and the

qu005 H i,ndol - benz rrolidin-Il-yl-ethyl)-amne (90
PO OIS R B BB g g DERduct, which was

d' Ch| or G[E%lb@d‘@n &nalloaHb iR are At H@ solffin zfn%sfflzéz'en&é@ Xi’ czﬁ‘ﬁ)ﬁ ly ij at

anbi ent tenperature for 2 h, and then the volatiles vvere reno

vacuo afelutiorewith 9 jaffosloddd rdg of dlewtglt dompetihy Lﬁh&MlSa(tsl&)ranﬂtmaS lRuﬂenuohhnﬂe M

sol.uti on and The aqueous phase was extracted with et hyl
acet atellﬁg ﬂg Tﬁ‘ﬁﬁﬁ’i%ﬂed organi ¢ phases were dried over maghesi um

sul fat e} fNMR e 5 0 6705
PCT/ US2006/ 003879 pro %%tﬁl%mgfls ﬁgmo%r%age%g% QFU%%%%%\%(P szy\Ql% %Gé&ﬁ ?
met HanoH) 3.2 2B01tet Baie).4pr ers0dead 4TB1L7.4Y -0t 54 @IS Y.57THi.68 pas4 8i)3sed ved
in di chég?romaégg e and washed wi th saturated sodium bicarbonate sol ution.
The or gdmitdTp 27%@388%%2@& 18faghBai um sul fate, filtered and

concentrated to afford 92 ng o ound. LC/ MS: Retention tine,
2.55 mn; 5 (MH = 460. 1H N@%%kmaggﬁoroformm 5 ppm 1.72 (br s,

1 H 2.16 (bExa:mpI& H)was Sibstantialdy repedtpd i2 ER@mpIeE 18,and 1d) with M excBpddh 6M 4
344P 3.86 (br s, 1. H 4.81 (br s, 2H)656-667( 1 H
7.11 (t! utiljzing jrl@p Fq*fpeoglvp{)sta;mg@ matepalggal(c}ﬁeagerpqy ity aggropaate JeaniigesHn, 01:1;le1H)0 7 49

- 7:69 21 Ex
20 s BiBlredneoxfidibs 48 and 18 hoifaudcin Totih o, Ao BIBRER T TR AT
utili zi nbsetved D@ dBeddth for Extaatpldsn@ anatiori al s and reagents in appropriate

quantities in order to prepare, the Exanples 21 to 41 as tabulated in
Table 3. Also summarized in Table 3 dgelehe observed LC/ MS data for

Exarrpl 41 —15 Tabte3 I:Xd.llpIU tEHVE Data NoT—€Eheriecal—Struet ur e
and Chemxcapltel\larre RT M+ H (rains.) TR D

No. Chemical Structure and Chemical Name RT M+H

(mins.)

18 O 1.26% 385
/N
<N O N\/©
H /f
H,C-

N
CH

3
N-[3-(1H-Benzoimidazol-5-yl)-benzyl]-N-benzyl-
N',N'-dimethyl-ethane-1,2-diamine hydrochloride.
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21 F 2.43a 478 O~ ~F ONI N/ HGNO

4- Fl uoro-N-[ 2-f | uor o- 5- ( 2- oxo- 2, 3- di hydr o- .
benzooxazwb-26eeyisyrobenzyl ] - N- (2- pyrrolidin-1-yl -ethyl)- pemasoiod@os2e O
5.45b 432 F Hi N~ N OG

4-Fl uoro-N-[4-(1Hindol -5-yl)-furan-2-yl nmethyl]-N-(2-
pyrrolidin-1-yl-ethyl)-benzam de 53 W) 2006/ 086705 PCT/ US2006/ 004879 23 F

6.69b 44819 |

F H3C HN\

0 CH3

1.01°
met hyl -

399

N-(2-Di
H- i ndol
CH3 N-
benzoo

met hyl am no- et hyl )r\T 4-
-5-yl)-benzyl ] :
2- Di net|hyl am no- ety - (B oXx9:- 2, 3-di hydrg
azol - 6-lyl ) - benzyl ]H benzam dg hydrochl ori de.

NHN |[H3C.N O

Cl
H

N-[3-(1H-Benzoimidazol-5-yl)-benzyl]-N-benzyl-

N',N'-dimethyl-propane-1,3-diamine hydrochloride.

10

15

20

* = short LC/MS method
Example 20
4-Fluoro-N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(2-pyrrolidin- 1-yl-ethyl)-benzamide

O F
o
Cl\l o]

Step 1: [2-Fluoro-5-(1H-indol-5-yl)-benzyl]-(2-pyrrolidin-1-yl-ethyl)-amine. Sodium
triacetoxyborohydride (530 g, 2.51 mmol) and then enough acetic acid to bring the pHto 5
were added to a solution of 5-(4-fluoro-3-formylphenyl)-1H-indole (200 mg, 0.84 mmol) and
1-(2-aminoethyl)pyrrolidine (191 mg, 1.67 mmol) in 15 mL of 1,2-dichloroethane. The
mixture was stirred at ambient temperature overnight, and then it was diluted with
dichloromethane, and neutralized with the careful addition of saturated sodium bicarbonate
solution. The layers were separated and the aqueous phase extracted into dichloromethane.
The combined organic phases were dried over magnesium sulfate, filtered and concentrated to
leave the crude product. Chromatography (elution with methanol/dichloromethane) provided
90 mg of the title compound. LC/MS: Retention time, 0.34 min.
Step  2: 4-Fluoro-N-[2-fluoro-5-(1H-indol-5-y1)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-
benzamide: 4-Fluorobenzoyl chloride (93 mg, 0.59 mmol) was added to a solution of [2-
fluoro-5-(1H-indol-5-yl)-benzyl]-(2-pyrrolidin-1-yl-ethyl)-amine (90 mg, 0.27 mmol) and
triethyl amine (81 mg, 0.8 mmol) in 10 ml of dichloromethane at room temperature. The
resulting mixture was stirred at ambient temperature for 2 h, and then the volatiles were
removed in vacuo and the residue was dissolved in ethyl acetate and washed with 1 M HCI
solution and water. The aqueous phase was extracted with ethyl acetate, and the combined

organic phases were dried over magnesium sulfate, filtered and concentrated to leave the crude
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251 F 2.47a 492 p\ \'/ ONI / N\ HO N\ CH3

N-(1- Et hyl -pyrrolidin-2-ylnmethyl)-4-fluoro-N|[2-

f | uor o- 5-wd-20060082703- di hydr o- benzooxazol - 6-yl ) - benzyl ] - pemasaoncdess726 | F
6.5b 434 / I '\ / ~ NN\ HHICO NO CH3 N (2-D nethyl

am no-ethyl)-4-fluoro-N [2-fluoro-5- (1Hindol-5-yl)-benzyl]-benzam de.
27 2.5a 442 KN(O 0 H3 CNY

4- Fl uor eradup- (Chxoinaigsraply yEhutibe nwigh Jméth{rol/dishtorbmethane) provided 181 mg of

D pert ey BGBI 6, 34, V0 2000 GRT0S, ECT Lcsono0dare 20, 2. 4ca
benzyl | bichrigabiRYdctRtider THE Nrganié Jphad® #8s dri€? dver ndabledd8 Sulfate, filtered and
concentrated to afford 92 mg of the title compound. LC/MS: Retention time, 2.55 min;
5  (M+H) =460.
'H NMR (400 MHz, chloroform-D) & ppm: 1.72 (brs, 1 H) 2.16 (br s, 3 H) 2.38 (br s, 1 H)
2.63 (brs, 1 H) 2.90 - 3.34 (m, 4 H) 3.44 (br s, 1 H) 3.86 (br s, 1 H) 4.81 (br s, 2 H) 6.56 -
6.67 (s, 1 H) 7.11 (t, J=9.40 Hz, 3 H) 7.30 - 7.43 (m, 3 H) 7.46 (d, J=9.40 Hz, 1 H) 7.49 - 7.69
(m,3H) 7.77 (s, 1 H) 8.37 (s, 1 H).
10 Examples 21 to 41
Example 20 was substantially repeated in Examples 21 to 41 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to
prepare. the Examples 21 to 41 as tabulated in Table 3. Also summarized in Table 3 are the
observed LC/MS data for Examples 21 to 41.
15 Table 3
Example | LC/MS Data
No. Chemical Structure and Chemical Name RT M+H

(mins.)

21 F 2.43° 478
. . 0=<;\"/©/F .

Ojo

4-Fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-

benzooxazol-6-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-

benzamide
22° Z /o 5.45° 432
N = F
I”Y@
o

4-Fluoro-N-[4-(1H-indol-5-yl)-furan-2-ylmethyl]-N-(2-

pyrrolidin-1-yl-ethyl)-benzamide
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N N |

HHCNO 3 Thiophene-2-carboxylic acid [2-fluoro-5-(1H i ndol -5-

yl)-benzyl]-(1-nmethyl -piperidin-4-yl)-amde. 30 2.37a 450 C1 O1I j I N\
| N Ya HvB2@ds6®sCH3 HCl PCT/US2006/004879
4- Chl or o- N- ( 2- di met hyl am no-et hyl ) - N-[ 3- (2- oxo- 2, 3-
di hydr o- benzooxazol - 6-yl ) - benzyl ] - benzam de hydrochloride. 31~ 1 F 2.29a
492 O—1 i\ ~ 1 HHIC E EChAIN- O _HQIGE O
N- (1- Et hyl23pyrfol i di n- 2R-yl met hylF~4Ffl uoro-N- [ 2- 6.69° 448
fl uor o45-(2- oxp-2, 3-di hydr gz 6Qxazol - 6 yF) - benzyl]|] - benzam de
trifluoro-acetpte. 55 W&e-2006/ 086705 )P 2006/ 004879 32 | |\ 2.27a({432
O=<NI|/ N\ HYJ] HC NG THs H
N- ( 2- Dil et hyl ajr no- et hyl ) - N-[ 3- 0-2, 3-di hydr o-
benzot hi azol - 6} yl ) - benzyl ] - benzamidde hydrochl oride. 33 F 5.29b 422
N-(2-Dimethylamino-ethyl)-4-fluoro-N-[2-fluoro-5-(2-
methyl-1H-indol-5-yl)-benzyl]-benzamide
24 B 2.18* 416
o
o=<N d

H HSC\N/l/ o]

&H,
N-(2-Dimethylamino-ethyl)-N-[3-(2-0x0-2,3-dihydro-
benzooxazol-6-yl)-benzyl]-benzamide hydrochloride.

25 F 2.47% 492
o} O F
= Y@
N N
H
o}
é“ﬂ
CH,
N—(l-Ethyl-pyrrolidin—2—y1methy1)-4—fluoro-N~[2—
fluoro-5-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-
benzyl]-benzamide.
26 O F 6.5° | 434
/ vey
N N
" HSC\N/r 0
&H,
N-(2-Dimethylamino-ethyl)-4-fluoro-N-[2-fluoro-3-
(1H-indol-5-yl)-benzyl]-benzamide.
27 O 2.5% 442
F
o AT
N N
AT
HSC’N ©
4-Fluoro-N-[3-(1H-indol-5-yl)-benzyl]-N-(1-methyl-
piperidin-4-yl)-benzamide.
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S NNs HH3C NO CH3 Thiophene-2-carboxylic acid
(2-di net hyl am no-ethyl)- [2-fluoro-5-(1Hindol-5-yl)-benzyl]-amde 34 F
6.23b 460WD 2006v086705 | F NN HHCINO 3 PCT/US2006/004879

4- Fl uoro- N-[ 2-fl uoro-5-(1Hindol -5-yl)-benzyl]-N(1-

met hyl - pi peridin-4-yl)-benzamde 35, F 5.4b 459 NN\ HNO HCO CH3
N[5-(3-CQrano-1 Hindol-5-yl)-2-f| yuoro-henzyl ] -N-(2-
di et hylarﬁgno- ot hyl ) - 4- quoro begZam de 36 1.48a 446] 3.406%< [N N3P \ | Cl
H3C, N, CH3 H N (3-D net hyl Qpy! ) - N-[ 3- (2- oxo0-, 3-di hydro

benzot hi azol - 6t yl ) - benzyld - henzam de; hysdr chloride p6 WO 2006/ 086705
PCT/ US2006/ 004879 37 H. Vg @6«6

)

Thiophene-2-carboxylic acid [3-(1H-indol-5-yl)-
benzyl]-(1-methyl-piperidin-4-yl)-amide.

29 O F 5.17° 448
74 £\
H

3

Thiophene-2-carboxylic acid [2-fluoro-5-(1H-indol-5-
yD)-benzyl]-(1-methyl-piperidin-4-yl)-amide.

30 2.37° 450
A o
0= N
N 7(©
HCy~ ©
CH,

C

H

4-Chloro-N-(2-dimethylamino-ethyl)-N-[3-(2-0x0-2,3-
dihydro-benzooxazol-6-yl)-benzyl]-benzamide
hydrochloride.

31° F 2.29% 492
g -
~ % v

0
HO\IH<F

N-(1-Ethyl-pyrrolidin-2R-ylmethyl)-4-fluoro-N-[2-
fluoro-5-(2-ox0-2,3-dihydro-benzooxazol-6-yl)-

benzyl]-benzamide trifluoro-acetate.
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rN |

HH3C.NO CHs 4-Chloro-N(2-dinethylamno-ethyl)-N [3-(2-0x0-2,3

di hydr o- benzot hi azol - 6-yl ) -benzyl] -benzam de hydrochloride. 38 F 5.75b
486 \ \ IwbB 2004086708l / | O OHOF N F PCT/US2006/004879
N (1- Aza- bi cycl o[ 2. 2. 2] oct-4-yl met hyl ) -4-fl uoro- N-[ 2-
fluoro-5-(1Hindol -5-yl)-benzyl]-benzam de trifluoro- acetate 39 )' | 4.28b
443 \ \-L-F N1 / NV HNO
4- Fl uofo- N 5-( 1Hi ndol - 5-yI ) - in-3-ylnethyl ]-N- | 227 432
(2-pyrnolidin-fL-yl-ethyl)-henza 40 K 6.29b 460 | ~ 1 \ ||/ NNHH
Cal[,aF O 3| 4-Fluoro- - ndol - 5-yl )|- benzyl J|- N- ( 1-
met hyl {pi peri dj n-4-yl)-benzam 4}’ 448 F OH|O O

H,Cy, o}

CHy H/Cl
N-(2-Dimethylamino-ethyl)-N-[3-(2-0x0-2,3-dihydro-
benzothiazol-6-yl)-benzyl]-benzamide hydrochloride.

33 O F 5.29 422
(0 §
N N S
H
Hao\NJ/ o]
¢,
Thiophene-2-carboxylic acid (2-dimethylamino-ethyl)-
[2-fluoro-5-(1H-indol-5-y1)-benzyl]-amide
34 O F 6.23° 460
/ F
N O N\njij/
Sl
H,C” ©
4-Fluoro-N-[2-fluoro-5-(1H-indol-5-y1)-benzyl ]-N-(1-
methyl-piperidin-4-yl)-benzamide
35 p O F 5.4° 459
Y@ F
N N
: HGC\N/r 0
eH,
N-[5-(3-Cyano-1H-indol-5-y1)-2-fluoro-benzyl]-N-(2-
dimethylamino-ethyl)-4-fluoro-benzamide
36 O 1.48* 446
S
o= O N
H
S ™
_Cl
H,c " oH, H
N-(3-Dimethylamino-propyl)-N-[3-(2-0x0-2,3-dihydro-
benzothiazol-6-y1)-benzyl]-benzamide; hydrochloride
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CH3 U 4-Fluoro-N[4-(1H i ndol
N-(2-pyrrolidin-1-yl
PCT/ US2 0080065386708
Exanpl e was synt hesi zed fol | owi ng

-5-yl)-thiophen-2-yl net
-et hyl)-benzam de acetate.
short LC/MS nethod; b =

hyl ] -

57 WD 2006/ 086705
| ong LC/ MBCaish@d/00487¢ hi s
t he procedures of Exanple 104. Exanple

42 5-{ 4-Fluoro-3-[2S-(4-fluoro-phenyl)-piperazin-1-yl nethyl]-phenyl

}-1Hindazole [ EE NN H N&BH Step 1:

2S- (4- Fl u@ﬁophenyl) pi perazine: A solu an of ethyl ene Ai4ahi e @864 ¢,
123.5 mmol) iph ethanol (1Q0 rrL)s added dropwi se gver 15 rinutes o a
stirring solutjon of 4- @:F'ﬁjo .§ g, 123.5 |mol) in ethanol (300
m.) and the reaction was IHf or 4nho . Sodi um barohydride (23.5|g, 622
nmol ) was added and t he m'xturlejowag i rred overni ght| at 10 room
tenperature. Water (200 nL) was gdded and the mixturg was stifrred for 1
hour after whjch the majority of the ethanol was renpved in|vacuo. The
concenfrated sjo 3 100 nm.) and the conbi ned
extracts were Cger@bl}Iﬁxng@%\élgﬁgtg&ﬁﬁﬁxﬁgetWL? Ep&ﬂdg)xr?gd over Na2SO4. The

sol vent was r ejmovedihydrosbenzmhitrolyi-gl)-tewybabenzy@ideow ol id (19.0 g, 86%.
8.8 g of this jmaterial was di ssol ved in nmethanol (60 |nL) and|added t¢ a 15
sol ution of N-facetyl -L- Ieumﬁ’éf{ofboﬁlﬁ 95.2 mmol ) in nmethanol (100 fl).

Et hyl acehgte [[550 nL) was addeg _ghd the m Xture was I§I7§b at T o

t enperature overni ght. The prec tate was filtered|and dried t0o give a
solid (9.0 g) mhich was takg in 4 aq. (100 |nm.) and| extracted
with DECM (4 x |100 nmL). They acts were conbi ned, washed with
brine |and the solvent was m)v id vacuo to yieldja solid|(3.1 g)] This
solid was re-crystallized 29 ffo OAc to yield 2.23 g of the S enantioner
(the title conpound). The Bnadhtioneric excess was ddtermined by chifal

chr omat ogr aphy| enpl oyi ng t he ol | ow ng chiral chrondtographijc condi{i ons:
Col utmj PhenoneNej - Lhi-tieycl§[2)2.116R-25Rnethvh-8-fldto-Kojovent ©  n- hept ane: et hanol

[ 80: 20]
AUF;
chiral

+ 0. 39
1l nmg of

b TFA;, L = 254 nm flowrate 1 nL/mn,
c@#ﬁ%ﬁﬂlﬂﬂn@lﬁtylbbenﬂyﬁwnamdemﬁwb [

acetate

UV sengitivity
usi ng authentic

75: 25]

0.1

39

4-Fluoro-N-[5-(1H-indol-5-y1)-pyridin-3-ylmethyl]-N-
(2-pyrrolidin-1-yl-ethyl)-benzamide.

4.28°

443

40

4-Fluoro-N-[4-fluoro-3-(1H-indol-5-yl)-benzyl}-N-(1-
methyl-piperidin-4-yl)-benzamide

6.29°

460

41

S

O

4-Fluoro-N-[4-(1H-indol-5-yl)-thiophen-2-ylmethyl]-

OH

o~

o,

N -(2—pyrrolidin—1-yl-ethyl)—benzamide acetate.

6.53°

448
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25 conpounds and racemate as reference. Step 2:

3S- (4- Fl uor ophenyl ) - pi perazi ne-l-carboxylic acid tert-butyl ester: 2S-(4-

Fl uor ophewgl2pequispmsazi ne (3.75 g, 20.83 nmol) was di SSOPCEAIS2006/004879

di chl oronet hane and cooled to OC. A solution of di-tert-butyl-dicarbonate
(4.77 g, 21.87 mmol) in 10 nL of 58 WO 2006/ 086705 PCT/ US2006/ 004879

di chl oronet hane was added and the reaction was |left at OC for one hour. The
sol vent * washortrle®di& thethody Aedeng LCHVIS Inethod; it Aixainpie wis yattesized f(Hwa5e)) .

Step 3: .5- Bro n ol e- rboxylic acid tert-butyl ester:

Di - t er t JSRT9F ugﬁfggﬁﬁpgl( 4 g, 52.21 mml), triethylanine (6.27 g,
62 16 nmmol ) and 4-(N, N—dlﬁEthylaninEQMﬁNQth (304 5 ng, 2.49 mmol) were
added sequentially to a solution of 5-bronoindazole (9.8 g, 49,73 muol) in
t et r ahydr of ub-dA-FworoSeldsSt@Hherapbenyl)-fiberanixit-yimethwdlspishiyl - Hd-imdazoleom
tenperature for 71.5 h and then it was qgated at reflux for 16 h. The
vol atiles were renoved in vacuo and e~ resi due was di ssolved in
di chl oronet hane and washed wi th N err magnesi um sul f at e,
filtered and concentrated tonN eg pduct . Chr omat ogr aphy
(elution with 10 diethyl ethéfi/hé : .98 g of the title
conpound. LC. Retention tine, 3.93 mn. (Step 4.
5- (4- Fl uoro- 3-fornyl phenyl ) -i ndazol e- | -cdfboxylic acid tert-butyl ester: A
m xture of 5-bronp-indazol e-1-carboxylic acid tert-butyl ester (3.37
mol ), Bt Lio2&(4F{uprephsng)-pipetazineet A pdlufidn ofSgthylene diamine (7.4 g, 123.5 mmol)

o, 0. o ey KICUA: VG e Akt el ds SRR e ot GHrR SRS S

pressur ﬂﬁ@rdgwolsaallémr%qrzs 5t1hﬁ1@9 15 letRAL (396%1&5%@1%@%@&&1 {whs WRLBF 4 héMs. 6- 73
m., 13.46 mmol m xture degassed three nore tines as

descri bSleabbb@Ohmer@@élg, |6ﬁé IleDLWEE agidled hmiatf@dnmturem shmed@vhtmghhan it
was..al | owed .t o cool [ 00 erature.and | eft overni he m xt
nasiodl | TR Sifestre. st I200, SR LA A B g it W S e oo ﬁ%se
was ext khedhethe Mhfolt Jd bf Ifﬂeoétﬁm h@d%ereﬁbee& he el 1ed Qh&HakdP

washed with brine, dried over 20 MgSH, filtered and evaporate o gl ve
crude pﬁﬁmm;ftd with oGk Glgx el@ﬁynlo)nam’h ﬂheccan@med(eedtmcm overe wombingdidgwhgted with

gt ? irlmh n%3 FJ%%Y ?Yﬁrﬁ\?%gab IS V%Atfy!r%é%%%% L@dw%fequ? I g pdayeiov elididazo
| e: 38— 51940@ lse%yph@wg bf mlp%{a%ap%vds cﬁ%%ﬁfamﬁlnlrﬁetﬁ fs@rr{m M ha®Rtgra (150

ny, 5-(4- fluoro-3-forny )-1n azo car oxylic %ci d
t er1t5 busq/llltl@tsbéN E(czt_yDLrﬂgucnﬁh 62.nmu15)2 mml?ﬁn 1de1$81m1\(13©[) o) DEEhy( 2cerht) (5500

gl aci al etl o s added (3 0.54 mmol ) foll owed by sodium
tris- ac cﬁdgﬁ‘éaﬁ\ﬁ@ TRiHFe Pi% %ﬁf”gt oRB tfmp‘ﬁ?@zr? OB L WQ@ Pﬁftcmlﬁag‘dwas

over ni ghlte@l anf UL FRRM t S diod re
was was hegl vwatrl h wat etr %g%dﬁdg{dle(r?ed)% ‘thcgilral%% t%%%ﬁ@Z@@@ﬁaﬁ vent (/\ﬁ/adsJ
r enov edextracteglcwich DENi(4 & 10Aenlor Uthe Cprrﬂ»dwdtextra@kl weredonyiagah) wagledduvittobring t h

met hanol / di.chl or opet hane roovi ded 200 roduct. This
_an cg the solvent was remgveﬁ in vacuo to ycl)eld a so?ld (9 1 g). This solid was re-crystallized

20  from EtOAc to yield 2.23 g of the S enantiomer (the title compound). The enantiomeric
excess was determined by chiral chromatography employing the following chiral
chromatographic conditions: Column: Phenomenex Chirex (S)-ICR 250 x 4.6 mm; solvent:
n-heptane:ethanol [80:20] + 0.3% TFA; L = 254 nm, flow rate = 1 mL/min, UV sensitivity =
0.1 AUF; ~1 mg of compound in 1 mL of n-heptane:ethanol [75:25] using authentic chiral

25 compounds and racemate as reference.

Step 2: 35-(4-Fluorophenyl)-piperazine-1-carboxylic acid tert-butyl ester:  2S-(4-
Fluorophenyl)-piperazine (3.75 g, 20.83 mmol) was dissolved in dichloromethane and cooled

to 0°C. A solution of di-tert-butyl-dicarbonate (4.77 g, 21.87 mmol) in 10 mL of
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30 was treated with 15 nL of 95% aqueous TFA for 1.5 h. The volatiles were
renoved in vacuo and residue triturated with diethyl ether" (3x) |eaving
70 mg of woadesoise70sC/ MS (1 ong run): Retention tinme, 6. 2dTraspoos(ddsH) = 405.
59 WD 2006/ 086705 PCT/ US2006/ 004879 1H NMR (400 MHz, nethanol -D4) 6 ppm
2.57 (td, J=12.64, 2.64 Hz, 1 H 3.09 - 3.36 (m 5 H 3.41 (d, J = 13.6
Hz, 1 H 3.67 (dd, J=11.43, 3.08 Hz, 1 H 3.77 (d, J=13.6 Hz, 1 H 7.10 -
7.21 l(ththl??k'Bmgth&i’e was/ acﬂiikld(ailid the kactlorDdvag left A-0°CSortdhie hbutd) T8e kdlvem, wis H) .
Exanples 43 to 52 5 e 42 was substantlally repeated in Exanples 43 to
52 wit hrf{mfé’eéﬁé@@ﬁbﬁodﬁ}’t?ﬂn&)aﬁlt}’ﬂa Hipe yepiterselid £3p0t i ve gt arting mateglpal s and

t 3
55 ot S RO R Pa By E abid O D8ty ber, BOERASLBRAEERIBRES &1 ©
LG/ M5 dat.al fiamobx ad@h@smitd (62752, 62 inemd!) Exdnp()e, N_E{nﬁéﬂl%hﬁlopj}@dméjﬁmﬂ c aI

Structure and Chemical Nanme RT M+ H (mns.) 43 F 5.04b 410 O=( / N S
H HS- Mg R4forsng) (vere mdd@fbﬁ@weztlaﬂy—w Besolion- af- ibsemepipdazole (9.8 g, 49 73
phenyl ] n?‘lzlolge nge %ﬁ)ﬁﬁ‘?@g&( zﬁr}go 4fg'm a%ﬁu?e 1’?9&: gh%ﬁu% \%Ia#t I‘fﬁ? a[t%r%hél{l@% tNre

CH3 H5 pérazin-1-
H- i ndaz elre7 128 R taadl EhehSt Fva@éd’[éﬂ at5em5cbf04(16 th‘THe \Xolzltllés Wwerelrbmblvé&t 1n{vacuo and

4- Fl uor?he3- [ 2S-(4-fl uoro- phenf/ - pi perazin- |
residue was dissolved in dichloromethane and washed w1th brine, dried over magnesium
sulfate, filtered and concentrated to leave the crude product. Chromatography (elution with
10 diethyl ether/heptane) gave 13.98 g of the title compound. LC: Retention time, 3.93 min.
Step 4: 5-(4-Fluoro-3-formylphenyl)-indazole-1-carboxylic acid tert-butyl ester: A mixture of
5-bromo-indazole-1-carboxylic acid tert-butyl ester (3.37 mmol), 2-fluoro-4-(4,4,5,5-
tetramethyl-[1, 3] dioxoboran-2-yl)-benzaldehyde (1.01 g, 4.04 mmol) ) PdCly(dppf). DCM
(27 mg, 0.03 mmol) in 16 mL of dioxane was degassed (evacuate in vacuo and pressurize with
15 argon, three times); cesium carbonate in water (2M, 6.73 mL, 13.46 mmol) was added and the
mixture degassed three more times as described above. The resulting mixture was heated at
85°C for 6 h, then it was allowed to cool to room temperature and left overnight. The mixture
was diluted with dichloromethane and washed with brine. The aqueous phase was extracted
with dichloromethane and the combined organic phases were washed with brine, dried over
20  MgSO,, filtered and evaporated to give crude product. Chromatography on silica gel (elution
with diethyl ether/heptane) gave 820 mg of the title compound.
Step 5: 5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl}-phenyl }-1H-indazole: 3S-
(4-Fluorophenyl)-piperazine-1-carboxylic acid tert-butyl ester (150 mg, 0.54 mmol) and 5-(4-
fluoro-3-formylphenyl)-indazole-1-carboxylic acid tert-butyl ester (210 mg, 0.62 mmol) was
25 dissolved in DCE (5 mL) and glacial acetic acid was added (32 mg, 0.54 mmol) followed by
sodium tris-acetoxyborohydride (341 mg, 1.6 mmol). The reaction was stirred overnight at
room temperature. Dichloromethane was added and the mixture was washed with water and
brine and dried over Na,SO4. The solvent was removed in vacuo to give the crude product.
Chromatography (elution with methanol/dichloromethane) provided 200 mg of product. This
30  was treated with 15 mL of 95% aqueous TFA for 1.5 h. The volatiles were removed in vacuo
and residue triturated with diethyl ether (3x) leaving 70 mg of product. LC/MS (long run):
Retention time, 6.14 min; (M+H) = 405.
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yl met hyl ] - phenyl }-1H benzotriazole 60 W 2006/ 086705 PCT/ US2006/ 004879 46
F1.88a 326 iN\ \ N HHCND N CH3 5- [4-Fluoro-3

- (4- met hyweopn@eaisemsn- 1- yl net hyl ) - phenyl] -1 H benzotri azolus2eb6/004879 5. 86b
393 NNI NI SHCNH _

5-[4-Fl uor o- 3- (2-t hi ophen-2-yl - pi perazi n-1-yl net hyl ) - phenyl]-1Hindazol e
48 NI 4.02b 421 N N H3C.N CH3 6-(5-{

[ ( 2- Di meHHYMEM4R8 MHiayingtharolfDg) Srrpnbe 5§ I()d, Fnl 064, 206t Hy) 1 H) 3.09 - 3.36 (m 5

&6 vac B R T T B DR Qe B o 0897 Cayriabalzal 700 O
y1 et hylloiNm, B 5%t feh-at BIr.94 & A BTL 1A6PE31 6, 3Qr00 5 16D 410 H/
Examples 43 to 52
5 Example 42 was substantially repeated in Examples 43 to 52 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to
prepare the Examples 43 to 52 as tabulated in Table 4. Also summarized in Table 4 are the
observed LC/MS data for Examples 43 to 52.
Table 4
Example ‘ 'LC/MS Data
No. Chemical Structure and Chemical Name RT M+H

(mins.)

43 O F 5.04° 410
O )
<™ g
N E s

N
H

6-[4-Fluoro-3-(2-thiophen-2-yl-piperazin-1-ylmethyl)-
phenyl]-3H-benzooxazol-2-one

44 O F 5.19° 393

e 0

M 'y

i! Chiral N

H

(e} CH

5-[4-Fluoro-3-(2S-thiophen-2-yl-piperazin-1-ylmethyl)-
phenyl]-1H-indazole acetate

45 F Chiral 5.05° 406
I/N F
N\H O Njﬁ

C

N
5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-piperazin-1-

ylmethyl]-phenyl }-1H-benzotriazole

60



CH3 6-(5- { [(2-D nethylam no-ethyl)-(4-fluoro-benzyl)- am no]-net hyl

-furan-3-yl)-3H benzooxazol -2-one 61 WO 2006/ 086705 PCT/ US2006/ 004879 51

N F Chiravoeo@alseh29 / \ \ | FN(NHI Nb5 - { 4-Fl uororass2006/004879

[ 2S- (4-fl uoro-phenyl)-piperazin- | - vyl thyI] -phenyl } -1 Hindole-3 -c

arbonitrile 52 F Chiral 4.49' 419 HNOCNN CH3 5-

4-Fluoro-3-[2-(4-fl uoro-phenyl)-4- pet hy |__p| perazin-1-ylnethyl] -phenyl }
e

-1 H py rr(§1|60 [B,2- b]pyridine a F LG MS net hod;| b1:88t ong BBGHMS
met hod; prepared as in Exa Step 1. Exanple 53 NH[5-(1 H{B
enzotri azol -5-yl)-2-1l uoroN//B -ethyl -pyrrolildin-2S-yl methyl }-4-flu
oro- benzamdef F NN/ \ Iy N N\ \' H= O/ N7 5 $tep 1:
(1-Ethyl -pyrrolidin-2S-yl mal"hyl) [ 2- f[mﬁo 5-(1-trityl -1 H benzotriazol - 5-yl
)-benzyl]- ampe: A mxture of N
2-fluofo-5-(1-grityl-1H benzotriazol -5'CMJ ) - benzal dehyide (368 |nmg, 0.76
mml ), [ (S)-(+)F 1-et hyl -2-am nonet hyl pyrrolidine (120 |ng, 0.83 mmvol) and
mol ecul ar si eves 5-[4-Fluoro-3-(4-methyl-piperazin-1-ylmethyl)-

phenyl]-1H-benzotriazole
47 O F 5.86° 393
N O I\

M (Y

N
H

5-[4-Fluoro-3-(2-thiophen-2-yl-piperazin-1-ylmethyl)-
phenyl]-1H-indazole

48° N l 4.02° 421
0 NS F
o~ W
N
e

|
CH

6-(5-{[(2-Dimethylamino-ethy!)-(4-fluoro-benzyl)-
amino]-methyl }-pyridin-3-yl)-3H-benzooxazol-2-one
49° N _ N 3.72° 404.2

' N-(4-Fluoro-benzyl)-N-[5-(1H-indazol-5-y1)-pyridin-3-
ylmethyl]-N',N'-dimethyl-ethane-1,2-diamine acetate

50° Y\@’O\ 5.16° 410

CH

6-(5-{[(2-Dimethylamino-ethyl)-(4-fluoro-benzyl)-

amino]-methyl }-furan-3-yl)-3H-benzooxazol-2-one
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in 10 nL of nethanol was stirred at anmbient tenperature for 3h. The m xture
was cooled to 10 78C, and sodi um borohydride (72 ng, 1.9 mml) was added
and t he mvetosesems all owed to warmto room tenperat ur @Canm$2&bion4sed
overnight. The volatiles were renoved in vacuo and the residue was dil uted
wi t h di chl oronet hane and washed with water. The aqueous phase extracted

wi th dichl oronet hane, and the conbi ned organi ¢ _phases were washed with
brine, | driled pver magndsi um sufate, fil ered and conceémaP atled 420 | gave
the crude product. 15 Chron taphy elution with

met hanol / di chl pr omet han e 5 ng product. 62 WO 2006/|086705
PCT/ US2006/ 004879 Step 2

N- (1- Ef hyl - pyrfolidin-2S-yl methylg- -fluoro-N-[2-fluoro-5-(1-|trityl-IljH benz
otriazol - 5-yl)-benzyl]-benzam de. H HATU (122nmg, 0.32 Mol ) wds added {to a
solution of (1tet

pyrrolidin-2-y Sm—glufrﬂ—%—[z& 4"ﬂ%or‘()'fh?r}yl)(91|pe]ialz—}-nblénz0|t ri azol -|5-yl)-benzyl ] -
amne (127 ng,| O. ZiIMBﬁWl])pheﬁyF}LH%MélelaﬁboﬂﬁhQ (45 ng, 0.32 mmol) and

di i sopropylethyl amine ( mml) in 1 m of! di net hyl f or mam|de,
and the reul t ng nlxture stlr 5t anbi efite t enper at udet9dver nidght . {The

m xture was diJuted wth_di t hane, rand washed wth sgturated|sodi um
bi carbgnat e so| ution an i drNeder magnesi um(sul fate,l filtered and
concenfrated tp | eave thE ogacy” Chromat ography (el utlion with
nethanol/dichloronethane) provid N’8 nmg of product. |LC/MS: Retention tine,
3.39 min; 10 (MtH) = 718. Step 3:¢ :
N-[ 5- (1H Benzotri azol -5-yl)-2-fl uoro benzyl]-N-(1-ethyl-pyrraqlidin-2%yl nmet
hyl ) -4+ fl uoror benZafi-Heoro-3-[2-(4-fluoro-phenyl)-4-methyl-
N-(1-Ethyl -pyrrolidin-2-ylnmethyl)-4-fluoro-N-[2-fluorjo-5-(21-tlrityl-IKH
benzot i azol - 5}yl )plB%fﬁ@})Tl}ylH@HW nPheayl} 148 pigolof3.2- moll ) in 4 |nL of net hanol
and 2 gL of 4MHCO in di oxaney ﬁdi%te' rred at roomtenperature for 24 h.
The solvent was renoved in 15 uo and the residue purified|by HPLC| The
met er i af =aht@ LCAMSWashbd:Cal ey WY RISTHERO® =0k fare @6 E)&rﬂiﬂ@lfﬁ’a ’s%% my of
the title conmpound. LC/MS (long run): Retentlontlme 5.6 =
476. 1H NVR (400 MHz, et hanol -D4) Bxamme53.29 - 1.46 (m 3 1.86 - 1 99

G I e e Ll 4

Hz, 1 H 4.02 (dd, J=14.73, 5.49 Hzpdpddhide 76 - 4.95 (m 2 H 7.18 - 7.32
(m3|—|)751-764(m3|—|)771-779(m2H)798(d J=8.57 Hz, 1 H)
8.06 (s, 1 H. Exanples 54 to 65 Exapphe 53 was substantially repeated in
Exanples 54 to 65 with the e iliging the respective
starting materials and reaggfits quantities in order to

prepare the Exanples 54 to 65\, fble 5. Also sunmarized in
Table 5 are the g

Step 1: (1-Ethyl-pyrrolidin-2S-ylmethyl)-[2-fluoro-5-(1-trityl-1H-benzotriazol-5-yl)-benzyl]-
amine: A mixture of 2-fluoro-5-(1-trityl-1H-benzotriazol-5-yl)-benzaldehyde (368 mg, 0.76
mmol), (S)-(+)-1-ethyl-2-aminomethylpyrrolidine (120 mg, 0.83 mmol) and molecular sieves
in 10 mL of methanol was stirred at ambient temperature for 3h. The mixture was cooled to -
10 78°C, and sodium borohydride (72 mg, 1.9 mmol) was added and the mixture was allowed to
warm to room temperature and stirred overnight. The volatiles were removed in vacuo and
the residue was diluted with dichloromethane and washed with water. The aqueous phase
extracted with dichloromethane, and the combined organic phases were washed with brine,
dried over magnesium sulfate, filtered and concentrated to leave the crude product.

15 Chromatography (elution with methanol/dichloromethane) gave 255 mg of product.
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observed LC/ M5 data for Exanples 54 to 65. Table 5 Exanple LC/MS Data No.
Chem cal Structure and Chemcal Nane RT M+ H (rains.) 63 WO 2006/ 086705
PCT/ US20080Q068638870554 5. 26b 444 N\ , I F N/ N H H-Cl pCrs2006/004879

N-[ 3- (1H Benzotri azol -5-yl)-benzyl]-4-fluoro-N(2-
pyrrolidin-1-yl-ethyl)-benzam de hydrochloride 55 _F 4.82b 461 \ F N~ N
N/ \ HO4-Fluoro-N[2-fluoro-5-(1 Hindazol-5-yl)-benzyl]-N

(2- pyr r Stepd?: n-I\1~(erﬂmynphﬁef%whndmyl)%ﬂﬁoxﬁ-m[2—51u2313545®rityNIH -BengotriaddlN \ \

1O T ey ca b ppaas LS L Reniet 220l S M o
HC" py'i%@h&ﬁ@ ylﬁ@th\yl)\ [2/ ﬂd:orBLSNIZtn{}ﬁ"-I\H—f)'én%tnazol—S—yl)—benzyl]-amlne (127 mg,
0.21 mmol), 4-fluorobenzoic acid (45 mg, 0.32 mmol) and diisopropylethylamine (82 mg,
5 0.64 mmol) in 1 mL of dimethylformamide, and the resulting mixture stirred at ambient
temperature overnight. The mixture was diluted with dichloromethane, and washed with
saturated sodium bicarbonate solution and brine, dried over magnesium sulfate, filtered and
concentrated to leave the crude product. Chromatography (elution with
methanol/dichloromethane) provided 98 mg of product. LC/MS: Retention time, 3.39 min;
10 M+H) = 718.
Step 3: N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-N-(1-ethyl-pyrrolidin-2S-ylmethyl)-4-
fluoro-benzamide: N-(1-Ethyl-pyrrolidin-2-ylmethyl)-4-fluoro-N-[2-fluoro-5-(1-trityl-1H-
benzotriazol-5-yl)-benzyl]-benzamide (143 mg, 0.2 mmol) in 4 mL of methanol and 2 mL of
4M HCI in dioxane was stirred at room temperature for 24 h. The solvent was removed in
15 vacuo and the residue purified by HPLC. The material obtained was treated with hydrochloric
acid to leave 100 mg of the title compound. LC/MS (long run): Retention time, 5.64 min;
(M+H) = 476.
'H NMR (400 MHz, methanol-Dy) & ppm: 1.29 - 1.46 (m, 3 H) 1.86 - 1.99 (m, 1 H) 2.04 -
2.19 (m, 2 H) 2.31 (ddd, J=13.19, 7.03 Hz, 1 H) 3.08 - 3.28 (m, 2 H) 3.48 (brs, 1 H) 3.68 -
20  3.78 (m, 2 H) 3.85 (dd, J=14.73, 5.49 Hz, 1 H) 4.02 (dd, J=14.73, 5.49 Hz 1 H) 4.76 - 4.95 (m,
2H)7.18 -7.32 (m, 3 H) 7.51 - 7.64 (m, 3 H) 7.71 - 7.79 (m, 2 H) 7.98 (d, J=8.57 Hz, 1 H)
8.06 (s, 1 H).
Examples 54 to 65
Example 53 was substantially repeated in Examples 54 to 65 with the exception of
25 utilizing the respective starting materials and reagents in appropriate quantities in order to
prepare the Examples 54 to 65 as tabulated in Table 5. Also summarized in Table 5 are the
observed LC/MS data for Examples 54 to 65.
Table 5
Example LC/MS Data
No. Chemical Structure and Chemical Name RT M+H

(mins.)
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"N O F N-[5-(1H Benzotriazol -5-yl)-2-fluoro-benzyl]-2, 4-

di fluoro-N-(2-pyrrolidin-1-yl-ethyl)-benz am de

hydr ochl oride 58 F 5.09b
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[5-(2, 3

N-[3-(1H-Benzotriazol-5-yl)-benzyl]-4-fluoro-N-(2-
pyrrolidin-1-yl-ethyl)-benzamide hydrochloride

hyl - pi peri di n-4- vyl

61 F Chir

) - bes2arn da460 |

-Di hydrag-1
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4. 990K

461
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F

o

4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-

(2-pyrrolidin-1-yl-ethyl)-benzamide

4.82°

461
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H—Cl
N s
N\M O /rN \\

o
Thiophene-2-carboxylic acid [5-(1H-benzotriazol-5-yl)-
2-fluoro-benzyl]-(2-pyrrolidin-1-yl-ethyl)-amide
hydrochloride

5.22°

450
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. F H/Cl‘.
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i IR
<
N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-2,4-

difluoro-N-(2-pyrrolidin-1-yl-ethyl)-benzamide
hydrochloride

5.53°

480
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F
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4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]}-N-
(endo-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
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5.09°
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OH 4-Fluoro-N-[2-fluoro-5-(1Hindazol -5-yl)-benzyl]-N

(1-met hyl - pi peridin-3S-yl)-benzam de trifluoro-acetate 62 F Chiral 4.42b
447 11 N\wbl2bbevos6@s OH () 3 CN F F 4-Fluoro-N [ 2-f | uoPoTAIS2€08/004879

H i ndazol -5-yl)-benzyl] -N (1-methyl-pyrrolidin-3Ryl)-benzam de
trifluoro- acetate 63 F Chiral 4.35b 447 N I \ \ YJ/ /I N\ FH3ICJO
OF F 4-Fluoro-N-[2-fluoro-5-(1 Hindazol-5-yl)-benzyl]-N

(1- net hyl -39yrrplidin-3S-yl)-benzamyde trifl uoro-acetates.785 WO 2086/ 086705
PCT/ US2006/ 004879 64 F --Z F F/ NN\ HO “JT N CH3

4- Fl uono-N- [2;fluoro-5-(1 @N ) -benzyl] -N

: H:,C’N °

4-Fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-

-

benzooxazol-6-yl)-benzyl}-N-(1-methyl-piperidin-4-
yl)-benzamide

60 O F 3.91° 436

N-[5-(2,3-Dihydro-1H-indol-5-yl)-2-fluoro-benzyl]-N-
(2-dimethylamino-ethyl)-4-fluoro-benzamide
61 O i oniel 4.99° 461

4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-
(1-methyl-piperidin-3S-yl)-benzamide trifluoro-acetate

62 O F tica 4.42° 447

4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-
(1-methyl-pyrrolidin-3R-yl)-benzamide trifluoro-
acetate

63 O F Chiral 4.35° 447

4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl}-N-

(1-methyl-pyrrolidin-3S-yl)-benzamide trifluoro-acetate
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(1-net hyl - pi peridin-3-yl)-benzamde 65 F Chiral 5.22" 487 ~\ \ / N1 N\
HCNNO 3 4-Fluoro-N[2-fluoro-5-(1 Hindazol-5-yl)-benzyl]-N

(exo- 8- mnewbyhesdsema- bi cycl o [3.2.1] oct-3-yl)-benzam decThs200c0m379C/ V5
met hod Exanpl e 66

N[ 5- (1H Benzotri azol -5-yl ) -2-fl uoro-benzyl]-4-fluoro-N-piperidin-4-yl-benz
amde EN2NJ/ V1 /J FE NNV HHNOS5 Step _1:

4- Oxo- pi pétdi di he-1-carboxylic a -trinmethylsilanyl}etP dsteis1 Cdrbonic
acid 44 nitro-phenyl ester, yl s yl -ethyl ester (8.]33 g, 29.3
mol ), |triethy am'ne(12."§j 122 Y@?ﬁd DMAP (3.6 g, 29./5 mml) |were
added fo a room tenperaturie sol fitijon Jof “4- piperidone hydrochl oride (4.52

g, 33.4 mmol) n 100 nL of acetowitrile. The resulting mxture was heated
at reflux for then cool ed amd the volatiles were renoved in vacyo. 10

The resi due vva n dic ronet hane, washed wi th watfer and 1M NaCH
sol uti on, and ‘ghﬁ"@ &e@ qrﬂ 5\/@%‘3’6“1%‘%91156‘&%6@}@ -N- of produdt. Step|2:
4- Ani no- pi peri di ne-1 - geapf Y}g ﬂaﬁ*-?g!@ “Hehl, tdeI silanyl -et hyl| ester: [A

slurrylof 10%/! palladiumo bon | n water \was addead to
4- oxo- pi p®di di ne- 1 -carboxylic - 2- trlcmet hyl si | any|l - ephYyl [esugr (2.42 g,
10 nmol) in 100 nmL of net ; ! formate 15 (6.0 g, 95 mmol) |in

wat er ywas added dropw se\ ]
The m xture was filtered %nd theJfiltrate concentrated in vaguo to | eave
the crude product. Chromat offf y (elution wth methanol -di ghl or onet hane)

provided 0.98 (g . ;

4-[ 2- Fl uor o- 5- 49 luB 'ﬁylleg Ogél;o lﬁ’lg%%f’l?')@ 15e%8HAN dni noj - pilperi di ne- 1 - car
boxyli¢ acid 2(ek648niﬁéﬂny1-&akaaw tloBLNY|oceShBlhenSRdlidd T ri acet oxybor ohydri de
(890 ngz—4-—2-mol) _and 66 \\O ?ﬂﬂﬁ 086705 [ US2006/1004879 |acetic acid
(126 g, = BOLGAMSmEtGE ¢ added to a sol ution of ‘

5- (4-fluoro-3-fornyl phenyl)-1- Example 66

@Jm' re stirred vigorously |overnight.

N -[5-(1H—Benzotriazol—S—yl)-2—ﬂuoro-benzyl]—4—ﬂuoro-N-piperidin-4-y1—benzamide

5 Step 1: 4-Oxo-piperidine-1-carboxylic acid-2-trimethylsilanyl-ethyl ester: Carbonic acid 4-
nitro-phenyl ester-2-trimethylsilanyl-ethyl ester (8.33 g, 29.3 mmol), triethylamine (12.3 g,
122 mmol) and DMAP (3.6 g, 29.5 mmol) were added to a room temperature solution of 4-
piperidone hydrochloride (4.52 g, 33.4 mmol) in 100 mL of acetonitrile. The resulting
mixture was heated at reflux for 2 h, then cooled and the volatiles were removed in vacuo.
10 The residue was dissolved in dichloromethane, washed with water and 1M NaOH solution,
and concentrated in vacuo to leave 6.3 g of product.
Step 2: 4-Amino-piperidine-1-carboxylic acid 2-trimethylsilanyl-ethyl ester: A slurry of 10%
palladium on carbon (200 mg) in water was added to 4-oxo-piperidine-1-carboxylic acid-2-
trimethylsilanyl-ethyl ester (2.42 g, 10 mmol) in 100 mL of methanol. Ammonium formate
15 (6.0 g, 95 mmol) in water was added dropwise, and the mixture stirred vigorously overnight.
The mixture was filtered and the filtrate concentrated in vacuo to leave the crude product.
Chromatography (elution with methanol-dichloromethane) provided 0.98 g of product.
Step 3: 4—[2—Fluoro-5—(1-trity]-1H-benzotriazol-S-yl)—benzylamino]-pipen'dine—l-carboxylic
acid 2-trimethylsilany-l-ethyl ester: Sodium triacetoxyborohydride (890 mg, 4.2 mmol) and
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trityl-1H benzotriazole (1.0 ng, 2.1 mmol) and

4-am no- pi peridine-l-carboxylic acid 2- trinmethylsilanyl-ethyl ester (760
ng, 3.1 rmwol2podiaseschl or oet hane. The m xture was stirre@CatuS2@ainsne
tenperature overnight, and then it was diluted with dichl oromet hane, and
neutralized 5 with careful addition of 1 M sodium carbonate solution. The

| ayers were separated and the aqueous phase extracted with

di chl or epsticheme (12hmgc 4 2binmed) wergaatded phasodutiver & Wakfiedro-3drinylphend)-1dr i ed
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added to. solfugié)c? _of . .
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t enper atwthebrinegdriédybiter nidgacdinmtsulfae, vﬁiseretl hnd @dhcwtidtedtoydve aketratie plduyias hed
wth 1 '8 sodi um car bonate sal utign. The é\(/a[rs were separated and the
aqueous hﬁ?f&%t@glé‘?]?Y B’E,OIV vﬁgpﬁnétoiﬁﬂ(’déﬂé'ét%@ SRetepivmimEd bt gand 2-3pHaides
were wagpegnw 41 brine, dried over magnesiumsulfate, filtered and
concentrate to | eave the crude product. Chromatography (elution with

di efj(hyl Smphelr/ héx{&Miudronletm@ldJ) ByfletdpH(1 arsl-aEebdiexanedl-5-pnoehgeHakad ) g of
r oduct 20-
N- [ 5- ( 1 REBBAZGT LI b TyLis 2610 2-srimpthianybaty] pster: AT ¥ asidadie apalioy bf benz

am de ng. -5-(1-

4- Fl uor O’]%_f[uor u%rt{)lt El> 1{_1113@[1}Z ﬁnf FOllq—ly]Bebﬁ%@{t rra no})Plpgnd nf 1bcea‘rn]%oxly}lc l\l—aﬁlldperl di n-
4-y| - bemmethiddanyTle¢thplegtey) Aftcombermofd aoid aﬁtEdlﬁstdplyle]Hjﬂ:annae @ndrthe s ftifigol )
was added to a, mixture of 4-{

(4-f1 uoPBX%léﬁ‘n%tHgﬂd) at[apbugng 6?r8p®5af(n:9 Qvernight. {Fpeyaixsee ryag Abjuteg-with euhéhqcyrajte ani n
di L7230
8 33185 pi %%ﬁed gﬁfj lzéll el },(Arb(?naf@eckcq Go.” PRELUAYL:S %@é&paﬁ&%@fﬁ u% tn?]e

angs rom no ecu ar slreves 1 n

m xt ur e phass dxiiatted edtinatiyl hetse! Te6tcombagedr @EBME Phhdes W@Qvasﬂ'étEwﬁtﬁSjrﬁiée was
el uted through an SCX cation excha&gﬁ%ﬁol um (elution with
di chl or 88 h2Yee, MAGSHR: dSubipte] - ligr i éom%nWét?ﬁaWollf)aV@ OthQI gada  poguchr e of

product @hroqﬁ;;tgg@ﬁ?}g r(@ﬁ'ﬂ)& (Qf Ht 'd?:ﬂww étﬂe fffé&gr%n O%otllg{&/%g l hgcne te %}l(alng

by netha romet hane w anoun

met hanopjovidede740 kg GﬁprBGucﬁf
4-fluoro-N-[2-fluoro-5-(1-trityl-1H benzotriazol -5-yl)-benzyl]-N-piperidin-

4- y30 beR¥ERMP de N- H@Hz@enr@ﬂémh%ﬂ)@rﬂmro Beryal]m-AuotoNiHajpesidgb)yl-herramiide ng
o e S Dol 2 O S0P RRIOR P R B
time, 2b2amide: TéMHd)ylmnfh@ai&um ﬂhbﬁdﬂé?(l(lvmﬂm 2.6t a®hmidt) was RBded th-#/ 2 -
2. 11 ( mmlgturelz) o% 43{ (4-f1u20rg %eézoyl) [2 I_f?uoro 5- (1-tntyl 1H-benzotriazol-5-yl)-benzyl]-amino } -
piperidine-1-carboxylic acid 2-trimethylsilanyl-ethyl ester (730 mg, 0.88 mmol) and 4
25 angstrom molecular sieves in 5 mL of THF. After 3 h the mixture was filtered and the solvent
was removed in vacuo. The residue was eluted through an SCX cation exchange column
(elution with dichloromethane, followed by 1-2% ammonia in methanol) to give a mixture of
products. Chromatography (elution with methanol/dichloromethane, followed by
methanol/dichloromethane with a small amount of 1-2% ammonia in methanol) gave 110 mg
30 of 4-fluoro-N-[2-fluoro-5-(1-trityl-1H-benzotriazol-5-yl)-benzyl]-N-piperidin-4-yl-benzamide
(LC/MS: Retention time, 3.03 min; (M+H) = 690) and 170 mg of N-[5-(1H-benzotriazol-5-
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3.24 (m 2 H 3.82 - 4.17 (m 1 H 4.74 - 4.84 (m 1 H 7.12 - 7.29 (m 3

H 7.47 - 7.56 (m 2 5 H 7.58 - 7.69 (m 8 H 7.93 (d, 1 H J = 8.6 Hz)

7.98 (s, woMpos/EsmEpl e 67 PCT/US2006/004879

N-[ 5- (1H Benzotriazol -5-yl)-2-fluoro-benzyl]-4-fluoro-N-(1-isopropyl-piperi

din-4-yl)- benzamde F NN/ \ I / F NN\ H"T NOI10 Step 1:

4 Fluoro-N-[2-fluoro-5-(1-trityl-1H benzotriazol -5-yl)-benzyl]-N(1- |soprop
- pi peyl)rZiﬂnOm behy vl bérihemmne-tfepiparidinsd-yirkenadmide (LCMS: Retention time, 2.22 min;

4Fluorg 48 oro-5-(1-trityl-1H benzotriazol - 5-
yl)-ben -)N- ;eri di n-4-yl - benzam de (25 ng, 0.04 mmol), isopropyl iodide

(34 ny, @}m )M?IEd bq f

DM F was heated at 40C ?@%@%ﬁﬁmﬁéﬁ it é%gﬁsﬁrgpwg 8%3%2—1()?&0%
0.2 mml3)24v('ms 2adyi2a2 - g @, thyeMast Sne(aﬁ &dH$ 91121y 2n(maddH) 7anal7.55 fnand
thenlef n?&t tenperature for %/ The m xture was diluted wth
wat er DBt Hax934dt bH. ngtﬁg?}'@/[; fcdthik e. The conbined organic
phases Were dr| ed over nmagnesium SEJ(JI_%%/Q flltered and concentrated to

| eave the crude product. Chromatogra Fel ution with

met hanol / dNe[5HoHBeizbaaed]- pHDVI-flestoBn#g]- Mflul@f@ﬂ]u@tlsoﬁ f;i peridin-4-yl)-

N-[ 5- (1H Benzotriazol -5-yl)-2-fluoro-benzyl]-4-fl uoro- |sopropyl pi peri
din-4- 20 yl)-benzam de: Trifl uoroa@é‘%ﬁaﬁﬂéﬁtl d (TFA, O. 25 m.) was added to a
solution of 4-fluoro-N [2-fluoro-5- gityl-

H benzotri azol -5-y1)-benzyl] -N(1-i £C opy!l - pi peridi n-4-yl)-benzam de (18
ng, 0.024 mml) in 1 nL of digkleront e apeNthke resulting m xture
stirred at anbient tenperatlire e additional 0.5 nL of TFA
was added. This was stirred oWern ghg heéh the m xture was neutralized
by the careful addition of 1M sodi borate. The 25 | ayers were

separ ated, the aqueous phase was extracted with dichl oronethane, and the
conbi ned organi ¢ phases were dried over nagnesium sul fate, filtered, and

t helovol &tdpl ed: wer é-FloeroeNdad- ﬂumrw—ée(ﬂlarityblHelmneomilaeolei yld@em}d)ldNe(ﬂ-isopropyl-

Chr omat ogr ution with netha dic rreth rovi ded 6.5 of
product P ﬂl'éﬁ g'ﬁ{é’f’ﬁ?ﬁ“?lgﬁ t} H%Xtm? ggﬂﬁgqqro—w( OrQ- @On §81%r¥@@@129h3905

PCT/ US2Q0864:8 é]gﬁfm B,
N[5-(1 ngn%Prﬁ?palzol fk@ﬁzw&gr%s bmré‘%zyPL]1 n&m)l{ ISOBﬁOBBlr fodide &. pergf 8I n-4-y
) -4-f| uond) aﬂbpmmm@ecarbonate (28 mg, 0.2 mmol) in 2 mL of DMF was heated at 40°C for 3

h when additional isopropyl iodide (34 mg, 0.2 mmol) was added. The mixture was heated for
15 an additional 2 h and then left at ambient temperature for 10 days. The mixture was diluted
with water and the product extracted into ethyl acetate. The combined organic phases were
dried over magnesium sulfate, filtered and concentrated to leave the crude product.
Chromatography (elution with methanol/dichloromethane) provided 18 mg of product.
Step 2:  N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-4-fluoro-N-(1-isopropyl-piperidin-4-
20 yl)-benzamide: Trifluoroacetic acid (TFA, 0.25 mL) was added to a solution of 4-fluoro-N-
[2-fluoro-5-(1-trityl-1H-benzotriazol-5-yl)-benzyl]-N-(1-isopropyl-piperidin-4-yl)-benzamide
(18 mg, 0.024 mmol) in 1 mL of dichloromethane and the resulting mixture stirred at ambient
temperature for 3 h, when an additional 0.5 mL of TFA was added. This was stirred overnight
and then the mixture was neutralized by the careful addition of 1M sodium carbonate. The
25 layers were separated, the aqueous phase was extracted with dichloromethane, and the
combined organic phases were dried over magnesium sulfate, filtered, and the volatiles were
removed in vacuo to leave the crude product. Chromatography (elution with
methanol/dichloromethane) provided 6.5 mg of product. LC/MS: Retention time, 2.25 min;
(M+H) = 490.
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F NN/ VI / F° N\VI N\ H/NO5 Step 1:

N- (1- Cycl opropyl - pi peridin-4-yl)-4-fluoro-N-[2-fluoro-5-(1-trityl-1H benzot
ri azol - 5-wl2pedosenyg] | - benzam de. Sol i d supported cyanobecolysdencadessf?. 5

mol /g, 46 ng) was added to a solution of
4-fluoro-N-[2-fluoro-5-(21-trityl-1H benzotri azol -5-yl)-benzyl]-N-piperidin-
4-yl - benzam de (20 ng, 0.029 mol),

(1- et hoxy-cycl opropoxy) -tri nmet hyl si Ezamepl¢ 88 ng, 0.145 nmol) and acetic
acid (1.74 029, Mo nmet han The m xture was stirred 10
at 45C f oN’ggﬂfgﬁﬁnztoﬂwog%'yii)g%ﬁ%@r?ﬁ“ﬁﬂﬂ‘N‘%h%VcﬂﬁBE?RW@lRﬁﬁéh%ﬂﬁi et lEene-
filtered and the filtrate concentrg Eﬁﬂnh?evacuo to provide the crude
product. Chromat ography provi ded 14 ngy product. LC/Ms: Retention tine,
3.20 mn; (MtH) = 730. Step 2:
N-[5-(1H-Benzotri azol -5-yl)- 2 fluoro
| )-4- fluoro-benzam de. Tri f,\r/
solution of N-(1- 15

cycl opropyl - pi peridin-4-yl)- Aﬂfl uor of N- 2 fll uoro-5-(1-trityl-1H benzotriazo
| -5-yl)-benzyl] benzam de (14 ny, mdl) in 1 nL of dichloronethane
and the resulting mxture stirre at anbi ent tenperature overnight and
then the m xture was neutralized by careful addition of 1M sodium

car Bonatéep #héﬂb@@l@pmwem@@@@nawaﬂ ﬂmo%%ﬂu@oﬁaas@tylalﬁbmmm&sw th

sul fat e D35 HA T el TR BE R D R e e T S BB VB ud) Vs TR0 t e
crude paagligion m—@lﬂaioolgf[aﬁmbro GQHuﬁty@lH%énhotﬁﬁﬁ&laslﬁ')fb@hﬁlﬂ-ﬂfﬁﬁ@{dﬁﬂeﬂ-
prowded 9 mg of the title conBound Retention tine, 2.

(M+H) =baamide Rvmng, 40829\ mpm hI(bp&hpby-ﬁyqb)prbpwmtnmemylsﬂame @s thg (1114%

% g}_ ] %’1‘%(8) %u'{ﬁ %tlﬁ)ac’%‘ (3774( mg, %@2 ﬁliml_%) & 74 (C?flggg%qoé%@e mlxtug'e was S'[II‘I'C(J_D

N-[for ( 1ht Bs @drr 2 AZQd- thed k) 78°C bu%;ggbewlﬂnx% Lod¥eddaWa- ;Hidpﬁftérgdi rané ta{é) 4-
fluoro- benzam de 69 WO 2006/ 086705 PCT/ US2006/ 004879 F F

filtrate concentrated in vacuo to provide the crude product. Chromatography prov1ded 14 mg

of product. LC/MS: Retention time, 3.20 min; (M+H) = 730.

zyI] N (1- cycI opr opyl - pi peridin-4-y
aci d , 1 nL) was added to a

Step 2:  N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-N-(1-cyclopropyl-piperidin-4-yl)-4-
fluoro-benzamide. Trifluoroacetic acid (TFA, 1 mL) was added to a solution of N-(I-
15 cyclopropyl-piperidin-4-yl)-4-fluoro-N-[2-fluoro-5-(1-trityl-1H-benzotriazol-5-yl)-benzyl]-
benzamide (14 mg, 0.019 mmol) in 1 mL of dichloromethane and the resulting mixture stirred
at ambient temperature overnight and then the mixture was neutralized by careful addition of
IM sodium carbonate. The layers were separated, the aqueous phase was extracted with
dichloromethane, and the combined organic phases were dried over magnesium sulfate,
20  filtered, and the volatiles were removed in vacuo to leave the crude product. Chromatography
(elution with methanol/dichloromethane) provided 9 mg of the title compound. LC/MS:
Retention time, 2.22 min; (M+H) = 488.
'H NMR (400 MHz, chloroform-D) & ppm: 0.17 - 0.48 (m, 4 H) 1.31 - 2.10 (m, 8 H) 2.97 (br
s,2H)4.74 (brs, 2H) 7.01 (brs, 3 H) 7.31 - 7.60 (m, 5 H) 7.71 - 8.03 (m, 2 H).
25 Example 69
N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-N-(1-methyl-piperidin-4-y1)-4-fluoro-

benzamide
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To, Sodiumtriacetoxyborohydride (8.5 ng, 0.04 nmol) was added to a

m xture of 4-

fl uor o- NWd-2bdeauss®55- (1-trityl -1 H benzotri azol - 5-yl ) - berzyhjs20d6po4ses i di n- 4-

yl -benzam de (25 ng, 0.04 mmol), fornmal dehyde (37% aqueous sol ution, 15 L,

0.18 mml ) and acetic acid 5 (2.4 ng, 0.04 nmol) in 1 nL of methanol. The

m xture was stirred at anbient tenperature overnight, and then it was

di luted with dichl oromet hane, and alized with the careful addition of

| M sodi um carbonate sol ution. d yers were separated and the aqueous

phase was extracted mﬁthNﬁic' f onEt hane. conbi ned organi ¢c phases were

washed with brine, dried Qves #no i te, filtered and concentrated

to | eave the crude product H 10 Chriomat ogtiaphy provi ded 15 ng of product.

Trifluoroacetic acid (TFA, 0.5 nkv s aded to a solution of the materi al
nL of di hane and the resulting mxture

bt ai ned aboye in 1. hy
atirr 23_ at anbiwt t’%ﬂéﬁ’ﬁé?ﬂaﬁfeﬁﬁﬂgﬁ?@g Fie: &Y rHes)) ore afded dP @ waxure of 4-
neutral &lﬁ@fi}-ﬁﬁztfhﬁro—%%f{fi&g—lp et ntzbt?ﬂzgltSe—%f?/—lb%ﬁg’lEmﬁﬁiﬁ%gﬁ.%hﬁ;begﬁ%ﬁgx B

wer e separate t he aqueo Se was ract’e orone

t he contmg@ddomyant), dophades ded 2% digueshsasoditiofpd B adi, W sLhnsdl) hid eetfcl dcier ed,
and t he | atil es were renpved in vacuo to | eave the crude product.

Chr omat &%3 &P Bmibin b mi pfmsthappl dlike nﬂméws Rére@lmtia@ibzi@ntgmp@a@@e min;
Mt : ! - D 1.54 -.2.. 7
e (5o a gt SghME e s Miye® P AL MRl e PR piepifpeq Snlp i Bardpyl”

7. 54 (madditied) off 1 3@ s¢dinmssartionkde séluon( AheJa@rdwetdzepatell and @he7aq%301£sspha§e H.
Exanple 70 (4-F] uoro-benzyl g‘h [2-fluoro-5-(1Hi ndo?- 5-yl)-benzyl ]

- (1- et M# _efs'ir%fée,‘q with-dichjerpingfiape  The pompingd [grgenicsphagesiwere washed with brine,

[ 2- Fl uogQap- i l.=2= Y. e | ];-(%- hyl - pi peridi n-4-yl)-am ne.

Sodi um Hg%étévijeg;:%ltg %)%ﬁ%%} ogr?é/%tr%i' E%IYe(r %fb(fl(n#g ggr%'eétgat%oﬁo) ll%?ﬁa Phe u&ﬁoﬂ@ﬁu‘ﬁcet ic
aci® t oChramgograghyppiotinled 15ahe of@etRilct OTEf1SAbAetO Rl (TFA, 0.5 mL) yias \?%ded

5-(4-fluoro-3-fornyl phenyl)-1Hindole (150 ng, 0.63 mmol) and
2006/ 08878 50BEPN 95200 enatiyies phtainednshong |in i wér plddiehlergmethdnseandlthd reaplting 23

1) ip; . of 1,.2-dj hage. - Th i xture. tirred, at. anbi ent
Conper apir A bfte &b 1 ApashreRE S Rifhq Pt U vl B b GimuBeeail g
washed oirtful wadieion ol B esten wariRhase ToXUARE RreehitaiCihb G 08RE ARG was

extracted with dichloromethane, and the combined organic phases were dried over magnesium

15 sulfate, filtered, and the volatiles were removed in vacuo to leave the crude product.
Chromatography provided 6.5 mg of product. LC/MS: Retention time, 2.20 min; (M+H) =
462.
"H NMR (400 MHz, chloroform-D) 8 ppm: 1.54 - 2.09 (m, 7 H) 2.26 (s, 3 H) 2.93 (br s, 2 H)
4.82 (brs, 2 H) 7.00 (br s, 3 H) 7.38 - 7.54 (m, 4 H) 7.59 (br s, 1 H) 7.86 (d, J=8.57 Hz, 2 H)
20 7.92(s,1H).
Example 70
(4—Fluoro—benzyl)—[Z—fluoro-S-(lH-indol-S—yl)—benzyl]-(1—methyl—piperidin-4-yl)—amine

F

g :

(1

e

H

_N

Step 1: [2-Fluoro-5-(1H-indol-5-yl)-benzyl] -(1-methyl-piperidin-4-yl)-amine.  Sodium

25 triacetoxyborohydride (400 mg, 1.88 mmol) and then enough acetic acid to bring the pH to 5
were added to a solution of 5-(4-fluoro-3-formylphenyl)-1H-indole (150 mg, 0.63 mmol) and
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and the conbi ned organi c phases were dried over magnesium sulfate, filtered
and 5 concentrated to | eave the crude product, which was eluted through an
SCX cat i omoesehmsome colum (el ution wi th nethanol, fol Powad2dwg/o2dgranmoni a
in nmethanol) to give 250 ng of product. Step 2: _ o
(4- Fl uoro-benzyl)-[2-fluoro-5-(1Hindol -5-yl)-benzyl]-(1-nethyl-piperidin-4
-yl)- am ne; Sodiumtriacetoxyborohydride (470 ng, 2.23 mmol) and then
enough adBethy- EE‘i’Yéﬂlﬂﬁ“Yl&@H@r‘ilﬂé mgel gH mmo IWelfendd@éd ,2-dichlos@ethetnie O N Tl

eridin-4-yl)-amne (250
o, 0 74U ) 0G5 Y phBRD dinbsigui (ol S5 et el et it
1, 2- d| cldicthrc@@h&am anthWadied bbiEwMEs el dqh@&llsaﬁhaéé@atﬁgﬁedkﬁ{ﬂf’&ém ethane, |
over ni ght and then it was diluted with dichloronethane neutraltze

with théndahe mm'aqutommgf phasas uwat?edns(bdo\g:m magmsnmmamfla?glt gltmfefml ?rgt;gd
r,at ed.and drie nesj um su

o o BRRg L T REPETE GRS Bl SR TR B ey oot %qh@ngew th

met hanobqslemhydelmﬁt\a&mnd@m\ﬂ %ﬂoﬁ&?bﬁ@l\@fani?ﬁ&?é‘g%n}vbg M?hf) W?zﬁd‘

Retention tine, 6.12 mn; (MH) 446. 1H NWR orm
ppm 1.P®ducts 84 (m 4 H 1.90 (t, J = 11.2 Hz, 2.23 (s, 3H)246-

(o0 5o5be % 4” o PrSrg-Senayy TocficlS sy Trighag Szrxhﬁqfnzyﬂ @vmgthgﬁpmindlzef'%ﬁ ?3
H 7. 27am1n§ 3Sbcfuﬁfh tﬁaé&ox@bé%ﬁydmge &850 (Iﬁ% 2ok ggg tiky é}log%}i[ aCetlc aofd 1

H 7.72 (s, Ii_l)é822 S, es?lto
sub$t anbuig the pté peatvede |add®<‘r@rm$cémohloﬂ [@-fRBorodst (1 H: ﬂnaoleml%pieh@yl] (Jf-methyl-

quant |« PRER-EATERS, 30 3hE L LRt B dafppogenra ceeron a1 B8 mah fameneh
Tabl e 6in 1§ 50, §ﬂm&ﬁ¢1ﬂ61‘$eih'ﬁnér aghe nﬁx@@wta%gtlrr&p ﬁﬁgﬁ{%g%tjrﬁ% ra %F L3 é/ff:% ]
Exanples 71 to 73. Table 6 Exanpl e
Cheni caindnthea 1Rwaﬁ/|d1—lu]ead Vith rthcfﬂorﬁﬂaethﬁh&(lﬁﬂ/ OREA0LedPEIh W2 0961108 Rdn fl F
Chiral ga‘tl.prgteg sod1um (glzcarbonate solutlon. ’11}116 orggmc thlglse was separated and dried over
15 magnesium sulfate, filtered and concentrated to leave the crude product. Chromatography
(elution with methanol/ethyl acetate) provided 232 mg of product. LC/MS (long run):
Retention time, 6.12 min; (M+H) = 446.
'H NMR (400 MHz, chloroform-D) & ppm: 1.73 - 1.84 (m, 4 H) 1.90 (t,J = 11.2 Hz, 2 H)
2.23 (s,3 H) 2.46 - 2.60 (m, 1 H) 2.92 (d, 2 H) 3.66 (s, 2 H) 3.72 (s, 2 H) 6.59 (s, 1 H) 6.93 (t,
20 J=8.74 Hz,2 H) 7.00 (dd, J=9.78, 8.46 Hz, 1 H) 7.22 - 7.26 (m, 1 H) 7.27 - 7.34 (m,3H) 7.37
-7.46 (m, 2 H) 7.66 (dd, J=7.14, 2.31 Hz, 1 H) 7.72 (s, 1 H) 8.22 (s, 1 H).
Examples 71 to 73
Example 70 was substantially repeated in Examples 71 to 73 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to
25 prepare the Examples 71 to 73 as tabulated in Table 6. Also summarized in Table 6 are the
observed LC/MS data for Examples 71 to 73.
Table 6
Example LC/MS Data
No. Chemical Structure and Chemical Name RT M+H

(mins.)
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HOF F O 6-(3-{ [(1-Ethyl-pyrrolidin-2R-ylnethyl)-(4-fluoro-

benzyl ) -am no]

trifl uor owacetcaise7032 |

N- (4- Fl uor o- be

- met hyl
F 7.12b 420 ~ I~ NJN// \/
nzyl)-N- [2-fluoro-5 -(1 Hindol-5-yl)

}-4-fluoro-phenyl)-3H benzooxazol - 2-one
H3 CPNT@S2006/004879

benzyl]-N , N -di net hyl -et hane-1,2-diamine 73 F 6.53b 472 N NHH O CH3

6N (1-Aza-hicyclo [2 2 2] oct-4-yhnethyl)-(4-fluoro-

benzyl )- [ 2Hf | upr o- 5- (1H-i ndol - 59 - benZyi] - ani ne  aclet aie* a3 skget LT/ VB

nmet hod;; b = long LC M5 rreg;ﬁﬁ;/@émy 74 .

N- ( 2- Dif et hyl ajmi no- et hyl ) - 4 Tor g¥ -(1

H i ndoll-5-yl ) -pyri di n- 3-yl methyM~penzam de trifluordacetate{ NI F [NHN

O 5 TFA Step| 1. 5-(1H | rfBQ(IkFS-y ) - pyri di ne- 3- car bal|dehyde:

| ndol e{5-boronjc acid (1 g, °6.25 mml ), 5-bronopyri dijne- 3-car|boxal dehyde
1.3 g 6.9 mpl )g_an _@%@_ - ): DGV , ) and 15 m of

f:li oxage wer e even6l ? gidgt ri b%?ggflcg%%%@%%%@é@én{mmrowave vassels ($mth

Personal Chem
pressufize wt

h 72
benzooxazol-2-one trifluoro-acetate

St r ybenzyhenihatmeksl werleodegrasipdH-evaguat e in

vacuo and

72

S

I
CH,

N-(4-Fluoro-benzyl)-N-[2-fluoro-5-(1H-indol-5-yl)-
benzyl]-N',N'-dimethyl-ethane-1,2-diamine

7.12°

420

73

F
L :
/
Soaele;
X
0“>en, N
(1-Aza-bicyclo[2.2.2]oct-4-ylmethyl)-(4-fluoro-

benzyl)-[2-fluoro-5-(1H-indol-5-y1)-benzyl]-amine

acetate

6.53°

472

? = short LC/MS method; ° = long .C/MS method

Example 74
N-(2-Dimethylamino-ethyl)-4-fluoro-N-[5-(1H-indol-5-y1)-pyridin-3-ylmethyl]-benzamide
trifluoroacetate
N
]
N F
/
N N
H J/
~N 0
| TFA

Step 1: 5-(1H-Indol-5-yl)-pyridine-3-carbaldehyde: Indole-5-boronic acid (1 g, 6.25 mmol),

5-bromopyridine-3-carboxaldehyde (1.3 g, 6.9 mmol) and PdCly(dppf).DCM (2.2g, 2.7 mmol)

and 15 ml of dioxane were evenly distributed amongst five SmL microwave vessels (Smith

Personal Chemistry). The mixtures were degassed (evacuate in vacuo and pressurize with
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WO 2006/ 086705 PCT/ US2006/ 004879 nitrogen). Sodi um carbonate in water (2M
9.38 nm., 18.7 mmol) was evenly distributed anongst the reaction vessels
and t he mvetoseseegassed two nore tinmes as descri bed alpavas200éoessm xt ur e
was heated to 100C for 12 min in a Smth synthesizer. The sanples were

cool ed, conbi ned and washed with water. The aqueous phase was extracted
with 5 dichl oronet hane and t he conbi ned organi c phases were dried over
MySO4, hitfagened Sadigm eyhpartatiedvate @M,e9.38 ude, p3.8dumbl) €hs evatly gisapihed

(e utTonthid oS Ak PARh ARy HoRR AR eg R s ot Dml® o e libed Shove " P

N - [ 5- ( e Il Soaé! eaRdr o0 Bbo@- 3 Tt B 1s B Skl &t hages] . 2 dian ne:
Sodi umtri acet 5§<yboroeﬁydri de (g%)lr%, Hﬁﬁﬂ %%Nn%ﬁﬁ‘ rggltrlltgxgtl eg'n enoﬁigrﬂﬁgggg%l C
aci d t ocholedigcombined OarpH washéd weitle watded The aagiebus iphasedfwas extracted with

5- (1H i ndo] - 5- - pyri dj ne- 3- car bal dehyde (300 ., 1.35 muol) and
N, §\I—5di {Cﬁlﬂr@pﬁt&%@ﬁ én(i'jitfé‘?ﬁcﬁ@b{nféwrﬂﬁ}lc zgh?swpl)eng%edlgvml\@ , diltered and

di chl or Th&e Made S j i .te r f 48h, and
then t hg% 0?‘2% foegl%wer e%rgcrlr%eﬁ %ﬂlta ﬁ?gragfr%géelﬁ%(gpgfthcegw tagétg{?ﬁcgc%? G 1518)[ was
el ut ed proyided8d0med of mothltough silica gel (elution with

met hanol / di c I.oromet,h%ne tQ give 328 n? of product. LC/MS: Retention 15
tinme, 0SHB ni%: ( [5«(1Hdndqle>-yRynypdin-3-ylmethyl]-N,N-dimethyl-ethane-1,2-diamine:

" benzanrion GRABGRERndas (RAR 00 Fnd) Bk shoiey s b St date R

sol 1ot i opHab SNvedfe@dded to a solution of 5-(1H-indol-5-yl)-pyridine-3-carbaldehyde (300 mg, 1.35
(1H i ndol - 5- vyl )-E\{ri di n-3-yl net hyl]-N, N-di net hyl - et hane- 1, 2- di am ne (160
ng, 0.5 19id dhd-dimetvidinylens iamingo (337, mg.08- TmypmpD)i in 15 mmLopf 1.2-

di chl or gixg t . ieng, i xture was stirred
O ey SRR TRORASTRS! it oA BB IO, M40y IR L

4- f | uor sbenzayived i e ipisenesofadired Eiecbrodet Max blut&] Sbilthe6elftethrah silica
addi tion 2 h. The volatiles were renoved in vacuo to | eave the crude

|
pr oduct 83@%%%6% Hsnelidichlpomeiiang) tongive 338 mgipE Aoghenet GARS) Retesianded

231:ng Q [:al | S di ssol ved in dichloronethane and washed with
1M sodi u{%eﬂgggo%xﬁ; M-l-éliﬁ u??%?? The organi ¢ phase was 25 dried over nmaghesi um

sul f at eStepi | 3:er edNa(adDiﬁfBﬂ@&mhfnatdﬂﬁiyl)-@-ﬂu@mLN-Mﬂh@bl-%ﬁ)%ﬁ?&ﬁﬁ3§&&éthﬂﬂ—
purified by HPLC (elution with acetonitrile/water/TFA) to give 21 ng of
pr oduct benzempds: 4-FHgohenroyl cRlorida (i bhmgei fd, maoB5vas added - pjsolatian pf NEfsnpl e

75 and g RIS (4 Was nthally repeated jn Exanpl es 75 and 76 W th
e oxc SRR DA S R AR AP L ER SRS 2 el HePomEap S
reagent and RietPaaid A9 MHEaN0s bHiresl) in 19 mele bf URhIR6BPAER: AR oRXRIPLARdD and
76 as tabulated in Table 7. Also summarized in Table 7 are the Observed

LC2AE dAbarepiingnivreyay gireect pabiens tepupep s/ (Y881 s, 2CThes2 606100487

of 4-fluorobenzoyl chloride was added and the mixture stirred for an additional 2 h. The
volatiles were removed in vacuo to leave the crude product. Chromatography (elution with
methanol/dichloromethane) provided 231 mg of material. This was dissolved in
dichloromethane and washed with 1M sodium hydroxide solution. The organic phase was
25 dried over magnesium sulfate, filtered and concentrated to leave material which was further
purified by HPLC (elution with acetonitrile/water/TFA) to give 21 mg of product. LC/MS
(long run): Retention time, 3.85 min; (M+H) = 417.
Example 75 and 76
Example 74 was substantially repeated in Examples 75 and 76 with the exception of
30 utilizing the respective starting materials and reagents in appropriate quantities in order to
prepare the Examples 75 and 76 as tabulated in Table 7. Also summarized in Table 7 are the
observed LC/MS data for Examples 75 and 76.
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Tabl e 7 Exanple LC/ M5 Data No. Chem cal Structure and Chem cal Nane RT M +
H (mns.) 75 5.06b 448 HS/ I F N~ "N o 4-Fluoro-N- [5 -(1 Hindol-5
-yl) -t hi opbemscdsytoset hyl ] - N-(2-pyrroli din-1-yl-ethyl pchhaszeaioos’¥6 N O
5.33b 432 HF N a ryf H3C.N O 4-Fluoro-N [4-(1 Hindol -
-yl)-furan-2-ylnethyl] -N-(1- nethyl-piperidin-4-yl)-benzamde b = 1ong
LC M5 net hod Exanple 77 N-(1-Aza-bicyclo [2.2.2]
oct-3R-yl)-4-fluoro-N[2-fluoro-5-(1Tdbleddol - 6-yl)-benzyl] -benzam de | \
F NN NO—5 FrStep=
(R) - N- { EXRPRI} cycl o[ 2. 2. 2] oct - 3Ryl ) - N- ( 5- br omo- 2- f | juor CH¥HPAani fe:
Sodi um t Nbacel oxyboprghya ) and [en M ac|ll idto
bring the pHtjo 5 V\ng aglcjgtgl{t%egngg 5??%}1%% brono-2-11 uqgro gﬁlgal dehyde
(510 my, 2.51 ol ), (R -(-)-1-aza- bicyclo[2.2.2]oct|- 3insharfi ne (1.0 g,

5.02 e H)—andt+-et-hyvl am-ne—{508 Y 5.02 mrml\ Ln 10 rYi af

o) arraor 1 |.||y| Y90 gy 9+ v& o) — 11— =9 Th=

1, 2-di ¢hl dPoet hane. The X e S stl rred at anbl ent §@ﬁperat 48 for 4.5
h, and|{then it was quenc y g addition Jof 1 M godi um
hydr oxi de sol u i on. The aqueous s extracted wth ethyl acetate,

and the conbi ned organic phases re dr| ed over magnesium syl fate,
filtered and cloncentrated to I ¢ 876 mg of product.| 74 WD 2006/ 086705
PCT/ USR006/ 004879 Step 2:

R) - N-(1- Aza- bj -b 1)-4-11 -
behzan de: 4. oof BRGR Gy ERP AR e BTSSR el ) v et tola

sol uti pn of the N-(2-pyrrolidin-1-yl-ethyl)-benzamide
76 % /o 5.33° 432
N
H = \(©/F
N
HGC’U ©

4-Fluoro-N-[4-(1H-indol-5-yl)-furan-2-ylmethyl]-N-(1-

methyl-piperidin-4-yl)-benzamide
® = Jong LC/MS method

Example 77
N-(1-Aza-bicyclo[2.2.2]oct-3R-y1)-4-fluoro-N-[2-fluoro-5-(1H-indol-6-y1)-benzyl]-benzamide

gt

Step 1: (R)-N-(1-Aza-bicyclo[2.2.2]oct-3R-y1)-N-(5-bromo-2-fluoro-benzyl)amine: Sodium
triacetoxyborohydride (1.6 g, 7.53 mmol) and enough acetic acid to bring the pH to 5 were
added to a solution of 5-bromo-2-fluorobenzaldehyde (510 mg, 2.51 mmol), (R)-(-)-1-aza-
bicyclo[2.2.2]oct-3R-ylamine (1.0 g, 5.02 mmol) and triethylamine (508 mg, 5.02 mmol) in 8
10 mL of 1,2-dichloroethane. The mixture was stirred at ambient temperature for 4.5 h, and then
it was quenched by the careful addition of 1 M sodium hydroxide solution. The aqueous
phase was extracted with ethyl acetate, and the combined organic phases were dried over

magnesium sulfate, filtered and concentrated to leave 816 mg of product.
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mat eri al obtained above in 10 nL of pyridine at anbient tenperature. The

m xture was stirred at roomtenperature and then 1 M sodi um hydroxi de

sol uti on weedde®s and the product 5 extracted into et rgli/isec@scmdssy9 and t he
vol atiles were renoved in vacuo to |leave a mxture of starting materi al
and product. This was treated again with 4-fluorobenzoyl chloride (597 ny,
3.77 mm]) in 10 nL_of pyridine at anbient tenperature. 1 M sodium

hydr oxi Bsolit i on(vali-(1 (pa‘élﬁb‘éiCYCéfP{@ 2 HectgRoailN-(2htanas 2 dtioarbenzgt)Myfluoro-

; d I h d
e o O T YRR 0 MR BuRI e

acet at e)nat@iQaveiadb iﬁflonhg@'ﬂ l 2. 26
acet (M)'II'nH) _@435} RS B%St ks ﬁyndlhgéﬂ\ﬁaﬁléxﬁ%ﬁpér%}e TR GRE Ry ok sfiRed

N-(1- Azt m%lyémfczatz@mbthe@li M podiufl lysiraxiNe [akifibu ovas-ddéd, Hndnilelprédugt ) - be

? fe)ylslw ( ?Q"l]é"%ao?“??/ 8?3?‘3062%5 ‘{ gt hepyatilesswers. i5moed 3 FpcHey 9. leave a mixture of
benzyl ) sérifdguaneriemegirbae:( TRA Wik el 4- f%drg&é% nﬁ;ﬁ%qfﬁjgféi% (389 glg( 83

mg, 0.517' mmol), sodium carbonate in water (2M O in 2
mL of didoXan@olds lQ@Ide@amm 4temmmmpanatumc udVissodiunr kgdsoide soluiidiwas

he. i e it b TR B S B i T BUaLIeS Here elaed imgion i ur e
WaS healgde &le 30de Moand @jhtr@mﬁtbgﬁ emgm%t}?\é\%% ﬁn%gpxh]]e{hgnél% ] acetate

nﬁ)grature filtered and the frl ilute or onet anea)d
d @R¥erPOfeme of protihes. é@mxshmhmslzmnmnams acxéedingi(Mi ) i=c b smemet hane

vapor bl Co gt A adtec XA bt Dbty Boro s H-ndob v espitiion
wi th mebbangliddi chh orgr@id 3&‘9)(R?Nflﬁr—ﬂfgbl%gclgpziaﬁ]ﬁl\};{@g%%qmbmlﬁg 2 qu& shor t

run): Retention tine, 2. orm D)
S ppm perggl)-4-flugre- l(emzarzldb{) (180 98g( Br34§, mind}), RintBlepbronss adid {'@3 thg(1.5173. 00

-324 21 (br_s, 4.76 - 4.93
(m 1 Hégnci_é) bgmatelm::%vat?r ggM %7691211( n%l_g% np.q)lol-) 1262 mly oﬁ ipxane wa)
7. 33 (ddeghsddd (dvacufedn el (ripé d}g&) S
78 and 79g1aExarr(pwecu7$ a/as usouétl)@?%ﬁ%sl g?? 9‘& tlrmenﬁgg CI?OHZ%E&&%P?CSZ% gﬁ/ggﬁw
the excest PORIbmmel) iwaszidderl edvbthe esipant idegassddafout Hehesat @edoibsd abshel epgent S
in appropri.ate uantltl(iiE in order to 30 prepare the Exanples 78 and 79 as
t abul at BGUHIAS TRbitwreg Wag hegied 480", edemightialiiee 1 witse allpracd dbswwol dol 10OMVG

data I ofenfpAiRL IR (RO midae W RA0RRARINE REHAE2000, 0048 L0, Taple 8

Exanpl e LG M5 Data emc ructure 4
(m ns. ) The aqueous phases were extracted with dichloromethane and the combined organic phases

20 were dried over MgSO,, filtered and evaporated to give crude product. Chromatography on
silica gel (elution with methanol/dichloromethane) afforded 20 mg of the product. LC/MS
(short run): Retention time, 2.63 min; (M+H) = 472.
'H NMR (400 MHz, chloroform-D) & ppm: 1.50 - 1.76 (m, 2 H) 1.98 (brs, 1 H)2.13 (brs, 1
H) 2.71 - 3.00 (m, 4 H) 3.02 - 3.24 (m, 2 H) 3.38 (brs, 1 H) 4.21 (br's, 1 H) 4.76 - 4.93 (m, 1
25 H)6.62 (brs, 1 H)7.01-7.12 (m, 3H) 7.26 - 7.29 (m, 1 H) 733 (d, 1 H,J = 8.4 Hz) 7.36 -
7.54 (m, 5 H) 7.75 (br s, 1 H).
Examples 78 and 79
Example 77 was substantially repeated in Examples 78 and 79 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to
30 prepare the Examples 78 and 79 as tabulated in Table 8. Also summarized in Table 8§ are the
observed LC/MS data for Examples 78 and 79.
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78 F Chiral 2.35a 490 OOWC/ NO HHOC NF N(1-Az a-bicyclo [2.2.2]
oct-3S-yl)-4-fluoro-N [2- fluoro-5-(2-o0xo0-2,3-di hydro- benzooxazol -6-yl) -
benzyl ] - bwozaswmde7obydr ochl oride 79 F Chiral 2.37a 490 RCT/US2a@l6/00N8F

N (1-Aza-bicyclo [2.2.2] oct-3Ryl)-4-fluoro-N [ 2-

fluoro-5-(2-o0xo-2, 3-di hydr o- benzooxazol - 6-yl)- benzyl ] - benzam de

hydrochl oride a = short LC/ M5 net hod Exanple 80

[ 5- (1H Benzotri azol - 5-vyl ) 2-fl uor o- béflabl;@IS] (4-f1 uoro-benzyl ) pyrrolidin-2R-
yl met hyha e Strihydrochtorrde—cOF——N-GNH-3—HEH—Step—1-

(R -2- [EEZ( uof o- benzyl am no) - net hyl ] - pyrrol i di ne-1-dar b&aS/MSCDa@l
tert-butyNoester:  Sodbmivef $trae@baxy bREaRYONLGe (15. 9 O RF5- 4 Jygig «nd
enough|acetic pcid to bring the pHto 5 were added tjo a sol ytion "of
N—tert-butoxycarbonyl-L-prolinal (5 9, 25 mmol) and 4 Ifids)ugr obenzyl am ne

(6.28 g @% 3oty 260—mt—et 1 Z-dieh-ereethane—The nmixture was
stirred at “anbj ent tenperature o hi gft™ and then it| wa85di I|ut é80wi { h
di chl of onet han*e, and vvashe:d S3 t ur at ed sodi um bijcar bonat/e sol ution.
The organi ¢ phase was dried BHVE AND 2006/ 086705 BCT/ US2006/ 004879
magnesjum sul flate, filtered anﬂc'can trated to | eavg the crude product.
Chr omat ogr aphy| (elution with net han /ethyl acetate) afforded 6.0 g|of

product .
N-(1-Aza-bicyclo[2.2.2]oct-3S-y1)-4-fluoro-N-[2-

ﬂuoro-S-(2—oxo-2,3—dihydro—benzooxazol—6—yl)—
benzyl]-benzamide hydrochloride

79 F Chiral 23721
o=~<o]'rlgn/ﬁ 0
S
Mg N

F

N-(1-Aza-bicyclo[2.2.2]oct-3R-yl)-4-fluoro-N-[2-

fluoro-5-(2-o0x0-2,3-dihydro-benzooxazol-6-yl)-
benzyl]-benzamide hydrochloride
* = short LC/MS method

Example 80
[5-(1H- Benzotnazol 5-y1)-2-fluoro-benzyl]-(4-fluoro-benzyl)-pyrrolidin-2R- -ylmethyl-amine
5 trihydrochloride

C/NH

Step 1: (R)-Z-[(4-Fluoro-benzylamino)-methyl]-pyrrolidine—l-carboxylic acid tert-butyl ester:

3 HCI

Sodium triacetoxyborohydride (15.9 g, 75.4 mmol) and enough acetic acid to bring the pHto 5
were added to a solution of N-tert-butoxycarbonyl-L-prolinal (5 g, 25 mmol) and 4-
10 fluorobenzylamine (6.28 g, 50.3 mmol) in 200 mL of 1,2-dichloroethane. The mixture was
stirred at ambient temperature overnight, and then it was diluted with dichloromethane, and

washed with saturated sodium bicarbonate solution. The organic phase was dried over
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Step 2:

(R -2-({(4-Fluoro-benzyl)-[2-fluoro-5-(1-trityl-1H benzotri azol -5-yl)-benzy
| ] -am no we 2nwstdsy1of- pyrrol i di ne-1-carboxylic acid tert- porgis2@stoess79 Sodi um
triacet oxyborohydride (159 5 ng, 0.75 nmmol) and acetic acid (36 ng, 0.6
mmol ) were added to a m xture of 5-(4-fluoro-3 fornyl phenyl) -

1-trityl-lH benzotriazole (145 ng, 0.3 mol) and (R)-2-[ (4-fl uoro-

benzy| amagoysiwetswifiale, fijtered| dndi crmcentraedotxieave tactmide @raduett Yihreaitegrapiyl 1ng,

0. 36 d..4 | i 5 nmL of dichl h Th
i xt ur o RO Th sl p R B S PR S 6 w00kt ght, and then it was |
di] Ut od st 6o QLB BSARy ARG BT M IEL S84 AL €0 SR hing)

bi carbonate solution and brin I ed over ‘nagnesi um sul ered and
concent mzthsd)-pyrdlatnel-cirboxyliedacip rtenluuutyl Serondédigmhaphyetoeybokoigdridge t(hs%et hyl

ch%at igﬁﬁrﬁhexagwpg)parcOYé?%g grqungﬁ p{)c\)?&jel%g Elddela% I\zgsrmxﬁg %?tSl(g r)]f]utolrorr%_

(R) [ 5- i I LU b Yz ( po be lidin

1S e e IEbb b ble 1R G ol ot "G M

m_) was ba@@aﬁnho)—mettgﬁ#pmohdmeﬂ (ﬁ)e:@h{:{amd tert-butyl ester (111mg, 0.36 mmol) and

(4-fl uoro- benz uoro-5-(2-tri tq¥1| - 1H benzotri azol -5-yl) - benzyl

ani no} - ARSI ﬁé‘? %114T§F9Y83 fn éé’PIbGW} torggthane; ghhe mixtye %@t%ﬂe@@wmh@nt 0.15

mol ) i f i S Lrr nt

t enper afb tﬂl?peeg%hcl)% CZ)V&E&H?@dnggtftr‘g%g @g#ﬂgh ‘?glr]m(%fg&c’%ﬁatn it aﬁ%d% SE}?‘?BY@E by

HPLIG. Th:&umtemldsmﬁumﬂmarmmemmﬁdnemidelﬁhnm dried polérobgmsiven Zﬂfa%@lfdtdréd gndve 40
pr oduct (long run): Retention time, 6.20 mn; = 433. 1H

;I\Tlgl\/?l?l( ?oéowtfatﬁét ﬁ%né‘ﬂaV‘m % Gpfe Prasct 1. Ghropitography 1(619111011 zmifs eﬁhfz/lfsz(g?
s 1H giﬁ%%k%@&oﬂexﬁ%e) §§§igé& Il|z§ rr%_é’g Bﬁégct ﬂA‘&/ﬁs 6&6'[6%1?% ér;lg%O%,tb&}] oy

Hz,2HIM7-HB&'(7t63923Hz 7.76 (br s, 2H) 786-796(m2H)
8. 00 (dS ;% 10 - %{ ré npl es 81 and 82
Exanpl eS80 wds sub&4& 1%133929‘[%@&156@12 ‘Bﬁ%rﬂ?ﬂﬂé’ﬁ (éiﬂ%ﬁ@b@@m@mqmﬁ@ 2-

excgpt i ?Hl:[lé?lfl 1-adlihe:! ZA RGkiBg (%Eiéﬂ?&rhio\ﬁ% 2hdh oﬂ&ag 6@1(4 nﬁnd re(g%gr'{t 5 in

appr opr e quant| ties in or prepare t i

t abul at eduiion Tabll e (®)-2AK sioﬂwmmﬁmpplz-ﬂmoﬁaﬂat1euﬁy1an%tnli@m@a;ssrw)elsknb§afjl\/5
data for %rrpl es 81 and 82. 30 Table 9 Exangée LCMs Data 77 WO
2006/ 0887 }PesthyisPonelidnadarboxglic and terthntyesiardi 1 @2afd S ameel) inf niaok RT

M+ H o) aldiné regﬂ'tlﬁg'solgtlgr}glée%gat ambient temperature for 24 h. The volatiles were
removed in vacuo and purified by HPLC. The product obtained was treated with hydrochloric
20 acid to give 40 mg of product. LC/MS (long run): Retention time, 6.20 min; (M+H) = 433.
'"H NMR (400 MHz, methanol-Dy4) & ppm: 1.68 - 1.85 (m, 1 H) 1.97 - 2.16 (m, 2 H) 2.31 -
245 (m, 1 H) 3.38 (t, J=7.47 Hz, 2 H) 3.60 - 3.84 (m, 2 H) 4.26 (brs, 1 H) 4.75 (d, J = 13.18
Hz, 1H) 4.53 - 4.72 (m, 3 H) 7.20 (t, J=8.57 Hz, 2 H) 7.38 (t, J=9.23 Hz, 1 H) 7.76 (br s, 2 H)
7.86 - 7.96 (m, 2 H) 8.00 (d, 1 H) 8.10 - 8.22 (m, 1 H) 8.24 (s, 1 H).
25 Examples 81 and 82
Example 80 was substantially repeated in Examples 81 and 82 with the exception of
utilizing the respective starting materials and reagents in appropriate quantities in order to
prepare the Examples 81 and 82 as tabulated in Table 9. Also summarized in Table 9 are the
observed LC/MS data for Examples 81 and 82.
30 Table 9

Example LC/MS Data
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F NN/ /N\ HN (4-Fluoro-benzyl)- [2-fluoro-5-(1 Hindazol-5-yl)-
benzyl]-pyrrolidin-2S-ylnmethyl-amne 82 F 4.9b 4331 F N | ~\ ~1 NN
H HN (4- Avoan@/dserzyl ) - [ 2-fl uoro-5- (1H i ndazol -5-yl)- PCT/US2006/004879

benzyl ] -piperidin-4-yl-amine b = 1long LG M5 nethod Exanpl e 83

N- (4- Fl uor o- benzyl ) - N-[ 2-fl uor o-5- (1Hi ndazol - 5-yl ) - benzyl ] - N - net hyl - et han
e-1,2-dianine EF NNI1 / N HHICN H 5 Step 1: 5-(3- {

[ 2- (tent-Bat oxycar bofheminet Siylictagiand Chetlinal Miaineo] - met hy | RT M+H
-4-fluoro-phenyl) indazol e-1-carboxylic acid tert-butlyl esterf: Sodi um
triacefoxyborohydride (250 ng, 1.2 mol) and acetic [adM¥§43 ng, 1.2 mol)
were adidegto p m xture of 5-(Z4-JJAUOT O- 3chm b

fornmyl phe(rﬁ}l ) -] ndazol e-1 - car oi c agiq tert-butyl estg'r51(2'0 #83 0.8
mol ) and (2-am no- et hyi - hyl -N@@m c acid tert-butyl ester (210ng,
1.2 mmpl) in 8 nL of dichlioroethane” Y0 The mixture was stirrled at anbi ent
t enperature overni ght, and themny was diluted with ter, tlhe layens were
separafed and [ he aqueous phase s extracted with dichl orongthane. The
combi ned or gan| ¢_kayRicko-seanaIet, WiAN AeaNeBLIRAI Y Wi th water, saturated
sodi um| bi carbpnate sol ution and water, dried over nggnesi um|sul fate,
filtered and cpncent ransyl]{pyrrolidiavs-ylhvethyt-aaénepr oduct|{. Chr ondgt ogr aphy

(e| uti ¢ HIP N thaonnl /A Al ~Ar ~vent hana)  nr v dod 15-1400—ma—af produdt
U II. eTTTarmoT 7 UrCTim oOT OTrmTc T T TTy PTovTuUTt = —ruv49b5 ot ra'|3§um, .
LC/ MB: | Retént i = 499. 78 -

(4-Fluoro-benzyl)-[2-fluoro-5-(1H-indazol-5-yl)-
benzyl]-piperidin-4-yl-amine

® = Jong LC/MS method
Example 83
N-(4-Fluoro-benzyl)-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N'-methyl-ethane-1,2-diamine

F
; O F
IO T
N N
H /r
o H,C

H

5 Step 1 5-(3-{[2-(tert-Butoxycarbonyl-methyl-amino)-ethylamino]-methyl }-4-fluoro-phenyl)-
indazole-1-carboxylic acid tert-butyl ester: Sodium triacetoxyborohydride (250 mg, 1.2
mmol) and acetic acid (42 mg, 1.2 mmol) were added to a mixture of 5-(4-fluoro-3-
formylphenyl)-indazole-1-carboxylic acid tert-butyl ester (270 mg, 0.8 mmol) and (2-amino-
ethyl)-methyl-carbamic acid tert-butyl ester (210mg, 1.2 mmol) in 8 mL of dichloroethane.

10  The mixture was stirred at ambient temperature overnight, and then it was diluted with water,
the layers were separated and the aqueous phase was extracted with dichloromethane. The
combined organic layers were washed with sequentially with water, saturated sodium
bicarbonate solution and water, dried over magnesium sulfate, filtered and:concentrated to
leave the crude product. Chromatography (elution with methanol/dichloromethane) provided

15 400 mg of product. LC/MS: Retention time, 2.66 min; (M+H) = 499.
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WD 2006/ 086705 PCT/ US2006/ 004879 Step 2: 5-(3-{

[[2-(tert-Butoxycarbonyl -net hyl -am no)-ethyl]-(3-fluoro-benzyl)- am no] -
met hyl } - 4wbl2o@wis6henyl ) - i ndazol e-1 - car boxylic aci d ter tchutsgdocpsises :

Sodi um triacetoxyborohydride (254 ng, 1.2 mml) and acetic acid (48 ny,
0.8 mvl) were added to a mxture of 5-(3-{

[ 2- (tert-but oxycarbonyl - net hyl -am n é eth | am no] -nmet hyl }-4-fluoro 5
phenyl )S'f@@da?ZoI eS-(3-¢H ﬁt@ﬁy@lﬂtexmrwnb’ m@thty eminopsthyi]-@400roahenay1)8 pmio]- and

4- fluoro 9 0,8 mmol,) in_ 15 nL of dichl oroet han The
mi xt ur e ¥ f? é‘%d/rpﬁ%ﬁ b; W‘g?z@het 1 CQWBQ{%‘% ur %Clgor t%{"?‘“ygnd BiRen it %ﬁglum
di | ut ed tﬂucua)x i C%dﬂdeqzwmgr $.2WBh61) eeRatacadia @dng, 'bes ﬂﬁlﬁtﬁwére%'aﬁé&to"@s

extracted wt | oronet hane. The conbi ned organi€ layers were washed
with sequétrqqu al bfy wdt(B- {@{@ﬂ-buwmmbomd—m@wlmhobahmnm@ mahylf idefluand

t | f filt d t dtol
the %1 B L BRI SR Ry TRt | 5ot (DBt R~ Ador BEGUpeMitnt)y
g{ g\él degudfBeiml Rhyd®d @GBUEE, 0.8 HME) in REWANDF @dhiokdBehand: e BuiRturd WaENtiFeFO7-

N- ( 3- Fl @bamobiprinteydppraicf Zoif $Qho rod She liHwian ddutod wathywiteh el Jalyérs Nereredpaydtecet han
i ution

1,2- di A
5. ({(4- apd e a%’@ﬂﬁislgiyasfz”% erdrestes, with dishirpmethape n Abe rGombinedsorgpnic laysrs
benzyl ] wapd %&Heﬂ%lm lse)qu@ﬁ{t'ieﬁ}?/l Widh %te!r SRERRYb bR 6 8grbbﬁ{1$g SBMEI‘\.;III afi e ( 360

ng, 0.59 nmmol) in 2 nL of diethyl ether was treate a solutron o
hydkOOChIdocd covam uhagmesaino xaifete( 4filterd® amtd) corm&dtratbdz toedaaive | thg s@bert protuct.

stlrred ]2[} EFE%Q tF‘ ga{lor 4}1 vol atiles were renoved in
vacuo a gr@ X WH & \?@Hatieﬂ?eWéP rPIaKidet 80P g P eEpdiet NLSAYIST at ed
sodi um ngtegﬁ&pgﬂl@t,@lg%yt(qz\@ (¥1) 1867 product was extracted into ethyl acetate
and the conbined organic 20 l'ayers were washed with sequentially with

wat er, 8tepedt oNegB-Fragmodenzyl)-Biul2fEao- Si(1H—mdez:bldnyd)-bexmyqaﬁtmahgldethﬁleLEEAIe
the cr ug r oduct he re |dm v%@% dj ssol ved in hot et h){ acetate and the
sol i d oftdiied r?posﬁ g P 4-1usre-penzyl)- [ dlugrere- (b4 1B bosrergiaeal-5-vIoy Vs

I
chi oot Sl aﬁ%‘lﬁﬁ‘%‘*ﬂ%‘/ﬁz%’%hdﬁa Py BipeMeld -t ey MRb P Mgy in
3.70 (s2mnL bﬁ d16th95€t(1tr wadstBeafedHrith 2 sb-l)ltlfb’n GBhfdrochla&: dcidttin diokfine(4R7, 10aalL.)
J=8.35, 5 2 7.39 - 7.46 -7520gam2H)7.53-
7.57 (nfmdlt e “éﬂg %%UUOP YHjyreg a@?m{)gent ?HI-H’FTat‘Eﬁaf%‘ﬂ &s e okide warphevel was
substant ghdy h&PeRH didd Wmls&%@% tv?at?xo i E@u{r{i&egx& IQtsEl{Bl?até)c{ sodigltne

utilizing the respective starting materials and reagents 1n ap

quant i t biesrbonatesdi@tiot. 0 Tha@rquivepateettiretddiampdteg a&étateOanﬂQhaaomBilaHdi at 1d n
Tabl e 1% Al so summarized in Table 10 are the observed LC/ MS data
Exaifipl e 2YEA WG StRsherowilip sogisalialds vith voitay, deed overonagesiunT aifage, ftered and

concentrated to leave the crude product. The residue was dissolved in hot ethyl acetate and

the solid obtained upon cooling was collected to give 65 mg of product. LC/MS (long run):

Retention time, 6.02 min; (M+H) = 407.

'H NMR (400 MHz, chloroform-D) & ppm: 2.29 (s, 3 H) 2.64 - 2.73 (m, 4 H) 3.60 (s, 2 H)
25 3.0 (s, 2 H) 6.95 (t, J=8.7 Hz, 2 H) 7.08 (t, J=8.7 Hz 1 H) 7.27 (dd, J=8.35, 5.49 Hz, 2 H)

7.39-7.46 (m, 1 H) 7.48 - 7.52 (m, 2 H) 7.53 - 7.57 (m, 1 H) 7.81 (s, 1 H) 8.07 (s, 1 H).

Examples 84 to 90
Example 83 was substantially repeated in Examples 84 to 90 with the exception of

utilizing the respective starting materials and reagents in appropriate quantities in order to
30 prepare the Examples 84 to 90 as tabulated in Table 10. Also summarized in Table 10 are the

observed LC/MS data for Examples 84 to 90.
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Exampl e LC/MS Data No. Chem cal
(mns.) 84 F 4.73b 422 NN |

Structure and Chem cal
"NN- HS HNJ[5-(1H Benzotri

Name RT M+ H

azol - 5- ylwe2eddosetos- benzyl ] -piperi din- 4- yl-thi ophemrc2Aakovsimsl am n e
85 FF 4.74b 434 ~NI / I N~ NN\ HHN

[ 5- (1H Benzotri azol -5-yl)-2-fl uoro-benzyl]-(4-fl uoro-
benzyl)-piperidin-4-yl-amne 86 F 5.71b 408 N\ \ | |

H3C~- N H N-[5-(1I—I-Benzotriazo|

07 F I_Lf‘!

F NNI
5- y"ll"alel@I uor o- benzyl ]-N-(4

f"hlral

/[ N\

fl uor o-
I\ o\
[ 5- (1H
pyrroli

il

BeRwgot r
di n- 2S-

41 PN H
N—methyt=ethane=12-di—armne—8+

HIN\ I yCN V

AL~

T LC/MS Data

azol - @hé’ﬂﬁcaﬁsﬁnhdﬂﬂ{e%n@@ﬂémidar Mgt hy! -

y| met hyl ) - (4-fl uoro-benzyl)-am ne

RT

(mins.)

M+H

84

F
pon L
0 D
O
HN
[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-piperidin-
4-yl-thiophen-2-ylmethyl-amine

4.73°

422

85

e
N’\/N F
N N
H
HN

[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-(4-fluoro-
benzyl)-piperidin-4-yl-amine

4.74°

434

86

N-[5-(1H-Benzotriazol-5-y1)-2-fluoro-benzyl]-N-(4-

fluoro-benzyl)-N'-methyl-ethane-1,2-diamine

5.71°

408

. 87

O Fu—a Chiral
N//N O \/©/F
\N /N
B HC  §

~0

[5-(1H-Benzotriazol-5-y1)-2-fluoro-benzyl]-(1-ethyl-
pyrrolidin-2.S-ylmethyl)-(4-fluoro-benzyl)-amine

hydrochloride

6.46°

462

80

| H

162 NN



hydrochl ori de 80 WO 2006/ 086705 PCT/ US2006/ 004879 88 F HC 4.95b 448 NH
NI tc_iiix N\ N[5 (1H Benzotriazol-5-yl)-2-fluoro-benzyl]-(4-fl uoro-
benzyl ) - (Wormsdadngb7opi peri di n-4-yl)-am ne hydrochl ori de 89CEFUS206004864 O~ | \
\'1 / Il F NN HH3CN 6-(4-Fluoro-3-{ _

[ (4-fluoro-benzyl)-(1-nethyl-piperidih- 4-yl)-am no]-nethyl }

- phenyl)-3H-bhenzoaoxazol -2-one 90 / F 4.7i b 447 ~\ 1 / I . F N, N~A/N\ H

f H3C_N (48FI upro-benzyl)-[2-fl 541 H-indazol - 5-lyl ¥95° 448
benzyl ] - (1-met hyl - pi peri dip- mne~_te = long LC/|MS met hgd Exanplie 91
5- {5-[ 2S- (4- Fl por o- phenyI™ - t hyl pi azi n-1-yl metjhyl ] - pyni di n-3-yl }-1H
I ndol e{acetate| / \ | yF N C NOChlra N-N H3C OH|CH3

H,C”

[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-(4-fluoro-
benzyl)-(1-methyl-piperidin-4-yl)-amine hydrochloride

89 F 5.07° 464
o) O F
o~ T
N

10
H,C

3

6-(4-Fluoro-3-{[(4-fluoro-benzyl)-(1-methyl-piperidin-
4-yl)-amino]-methyl }-phenyl)-3H-benzooxazol-2-one

90 F 4.71° 447
F
N
N O N\/©/
Sl
H,C”

(4-Fluoro-benzyl)-[2-fluoro-5-(1H-indazol-5-yl)-

benzyl]-(1-methyl-piperidin-4-yl)-amine
> = Jong LC/MS method

Example 91
5-{5-[2S-(4-Fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl}-pyridin-3-yl }-1H-indole acetate
> |

X F
N jQ/
O Chiral E

BN \

H,C” “OH CH,

AN

5 Step 1: (5)-4~(5-Bromo-pyridin-3-ylmethyl)-3-(4-fluoro-phenyl)-piperazine-1-carboxylic acid
tert-butyl ester: Sodium triacetoxyborohydride (1.27 g, 6 mmol) and acetic acid (120 mg, 2

| mmol) were added to a mixture of 5-bromo-pyridine-3-carboxaldehyde (372 mg, 2 mmol) and
3§-(4-fluorophenyl)-piperazine-1-carboxylic acid tert-butyl ester (560 mg, 2 mmol) in 10 mL

of dichloroethane. The mixture was stirred at ambient temperature overnight, and then it was

10 diluted with dichloromethane and water, the layers were separated and organic layer was

washed with brine, dried over sodium sulfate, filtered and concentrated to leave the crude
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5 Step 1:

(S)-4-(5-Bronmo-pyridin-3-ylnmethyl)-3-(4-fluoro-phenyl)-pi perazi ne-I|-carboxy
i c aci d woende/dsertogl ester: Sodi um triacet oxyborohydri dectAis2006g04869 nmol )
and acetic acid (120 ng, 2 mml) were added to a m xture of

5- br ono- pyri di ne- 3- car boxal dehyde (372 ng, 2 nmmol) and

3S- (4-fluorophenyl)-pi perazine-I-carboxylic acid tert-butyl ester (560 ny,
2 ol ) ptodudiO Gh.ronﬁfog(ﬂziphlyl (eludeh Iveitteethjhacetite/peittenepasodldd 625 mat ofaprbient
tenperature overnight, and then it was 10 diluted wi th di chl oromet hane and
wat er Lﬁ@\dﬁaﬁéﬁegtl%ﬁi@eéb%ﬁﬂ%t%*% 4%%-gani c | ayer was washed with brine,

AR e e R SR PSS A
it f21ylm ﬁﬁmtﬁﬁf@?@g‘g‘% ahds ?xém i(Tes: Mé& A19:0f 1PH0Y weds .addddVoMSoliRBInesTt(Epa-(54 e,

(S) S1-( btom%pﬁlcbwrsdmﬂlyl)yf} éf’éflwp)phzm(lkrpme%tr@- beahgryicppeidr gyl aster
m Xt ur eg:R)fO m%,l uorog? n(e%?idf&((:dé&llgi%ﬁle%%g ran(ﬁ -I'H:Ax"ex}ﬁﬁl% mlxt&193 s%‘lrre& Q\t 5%%1&4@3

added t

br ono- pyemséirdtud- ﬁdrmes Iy lahd 3hdrd tHe! Vislhidted RRRY kdmidaeiardcne-tb-16aebdny kigcorCi d
tert-butyl ester (300 ng, 0.67 mmol) in 3 nL of dichloronethane and the

resul ti pepdatix the?/MS Retangign simea A3B emin; eHpealure for 1.5 h, and then the
\églt Zf—llt : Sﬁe e ! e -ﬂ—fé ﬁrc\{rﬁﬁﬁném— _gl eg}yg)pgég%uoro p}%n%— -methylcfnlvgrazme

(S)rol- (So&hma@mﬁkﬁbdﬂol%@ﬁhmu By, )7 %Hﬁcﬂ) fobad Qfdae d 6 A Yrhixtdke NBF (B)-1 <(BitR@R8Z 1 Ne:

10 Sodiumtri acet oxy}l/boroh ydri de 59, 7 mol) was added to* a m xture of

(S)-1-( Bylb@m%ylmm )AL ﬁuyllomﬁtehyll) piperazine (ag @Fﬁtﬂﬂﬁh@ﬁgﬁIC?taW pdnABehang 42

aueous i LRE RSBy aEE T hEEH Ptuser A Y bbb AT N Bt o

stirredrat rﬁﬁ@dn@ Nvad QAR ok mlwefeﬁipgmluea@mﬁl@@m dnfetheR| e i oRfildeRre
removed in vacuo and the residue dissolved in water and the pH was adj usted

to 11 byemonedlis vadeh endtheofesidoe Nissadedim wptr érd dlee pBIwas @husterh@ bk bn was

t t J.nt | th d hed
i or posaliOPt B LR S Bt Re sPRGeh, Thf PREPET = aR0sR U Rh R Bo¥ESve
431 N ghd HeOcbitined-SoMiic lg%i“sew%feoxﬂa%hdrwlthzbﬁﬁ% akiBd o(féﬂ*‘dd)ilum slbfte, fiftedd 4:

5-{ 5-[2S-(4-Fluoro- pheny ) - 4- et hyl - pi per azi n- 1-yl met hyl ]-pyr|d|n 3-vyl
} - 1H i ndod eoncef@ated ho Jeave ¢3bfmg of product. LC/MS: Retention time, 2.15 min; (M+H) =

(S)-1- (§6€rom) pyri di n-3-yl met hyl ) -2-(4-fl uoro-phenyl) - 4-net hyl - pi perazi ne
(181 nm; 5 mol ), 5-indol eboronic acid (100 ng, 0.62 mmol), cesium
car bonakgpl £t WatR[2S-UdMNhorb- ﬂHenyl?A[l’H&h%l plpef%mﬁh ﬁfme%}@]xﬁsﬂﬁhﬂ\@%zl flegeinasd:

(evacuat e P'h vatuo and pressurize wt nitrogen, three tines)
PdCGD2( dm)fljru)@@h’l 040(g.-(Sebromorpmidin-Redmettigie &- @nitiudrbrohen it wth}d@gm%nb t wo

nore ti scri The resultin xture was he at 90C for
5725 . (Lt O Suiiol PamGU B grid 0P bt Eh el P B e P01 ST oo
were 1 em{eg m1) VA9 -in 8HHE of @ﬁx%@w‘é@&gaﬁéeﬁ%%ﬁﬁem U ibu¥Rhe preshidE e WAHET
was decanted and the ‘residue dissol ved
nitrogen, three times) PdCly(dppf).DCM (40 mg, 0.05 mmol) was added and the mixture
degassed two more times as described above. The resulting mixture was heated at 90°C for 6
25 h, then it was allowed to cool to room temperature and the volatiles were removed in vacuo.
The residue was triturated with water, the water was decanted and the residue dissolved in
methanol.  This was filtered and the filtrate evaporated to give crude product.
Chromatography on silica gel (elution with DCE:MeOH:AcOH:H,0 = 240:15:3:2) afforded
110 mg of the product. LC/MS (long run): Retention time, 3.97 min; (M+H) = 401.
30 Examples 92 to 94

Example 91 was substantially repeated in Examples 92 to 94 with the exception of

utilizing the respective starting materials and reagents in appropriate quantities in order to
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met hanol . This was filtered and the filtrate evaporated to give crude
product. Chromatography on silica gel (elution with DCE: MeOH AcOH H20 =
240: 15: 3: P 2addfossmed 110 ng of the product. LC M5 (| ongcruspoosBeisent i on
time, 3.97 mn; (MH = 401. 30 Exanples 92 to 94 Exanple 91 was
substantially repeated in Exanples 92 to 94 wth the exception of

utilizing the respective starting materials and reagents in appropriate
quanti th ﬁ%mb FheOR:Kheiplés092 BDNNI t20NaL0 BOT e PCTAUS Q01048 79 Taple d parethiehe
Exanmples 92 to 94 as tabulated in Table 11. Al so summarized in Table 11 are
the obehserved LCOVISRlaghafioa Exapples 840 &6 92 to 94. Table 11 Exanple LC/ MS Data
No. Chem cal Structure and Chem cal RT M+ H (mns.) 92, F pChiraI
7.02b 418 F N/NHI1" CH3 5-{ 4-Fl uor013 [ 2S- (4-fl uoro-phenyl) - 4- met hyl -
pi per aggRandpl¥l[methyl | -phenyl } -1 Hindole 93 F 5.48b 380/NiSata p CN CH3

5 - [4tFluoro-3 -(2-furan-2-yl-4-nethyl - pi perazin- | WWWI] -1
H i ndo| e Nd Chiral SClemiggd@tructure andiphemical Nameor N | F 5- M+

5-[2S-{ 4- Fl uor|o- phenyl ) - 4- et hyl - pi perazi n-1- vyl met hyl }mmsr)a"l 3-vyl
}-1Hi hdol e; gonpound with

92 @ F Chiral 7.02° 418
F
r©
M [N

5-{4-Fluoro-3-[2S5-(4-fluoro-phenyl)-4-methyl-

piperazin-1-ylmethyl]-phenyl}-1H-indole

93 O F 5.43° 390
TQ

|
CH

5-[4-Fluoro-3-(2-furan-2-yl-4-methyl-piperazin-1-
ylmethyl)-phenyl]-1H-indole
94 7 y hia 5.6° 390

m jQ/F
N
H
Oj\KF [lil
£ F CH,

5-{5-[2S-(4-Fluoro-phenyl)-4-methyl-piperazin-1-

ylmethyl]-furan-3-yl}-1H-indole; compound with

trifluoro-acetate

® = long LC/MS method
5 Example 95
6-{5-[2S~(4-Fluorophenyl)-4-methylpiperazine-1-ylmethyl]-furan-3-yl }-3H-benzoxazol-2-one

%(
O Chiral [ j/g
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trifluoro-acetate b = long LCMS nmethod 5 Exanple 95 6-{

5-[2S- (4- Fl uor ophenyl ) - 4- net hyl pi per azi ne- 1-yl net hyl ] - f uran- 3-yl

} - 3H benzwwas@loszrene o0,:~2ro 0 N F N Chiral C H3C edrNs2es®os39 WO
2006/ 086705 PCT/ US2006/ 004879 Step 1: 6-Bronp- 3H benzoxazol -2-one: To a

m xture of 3H benzooxazol -2-one (20 g, 0.15 nol) in DCM (500 nL.) was added
bromne (8.34 n., 0.16 nol). After stirring at room tenperature for 19.5
h, the dtegnte 6EBreoiopdlderzdxdaadl-Jaak: f To menixias of BH:esnedoxalzbl-20de @EHed 15w t h

O 185055 PL SR PR o0 1y The 1Lete was concenttated o
vefore. g AARLR%,s ROt BRERiaR A MEERN R o Haped

of 6- br ovith IMEMe nzidix #dro loradrgenelor( s gwashad @it07 Tl filtxaen ek néongerBra8dd to

3H benzooxazol - 2- one nd triethylamne (11.1 nL, 0.08 nol) in DCM (250
n) Wwas aaalavéan%tﬁln/ﬁ}f% eﬁ% Prigimal quuslegapdéﬁ@sednwd) washgd ag bpigrs. o hhgyembied

stirred gt 3 jmg washed with distilled
wat er (fggl(déggghn{; ) Lg%ﬁ(ieg?l{ﬁgée%%%aﬁlgt ri Jkl?ﬂ‘%)gém), filtered and

evapor atSeep 2:0 6gBromosditrithy-berabk &ot-alone e dosDbdlation dth@ binasi8Htbendsxkadbs3ohy ed
inrefluxing EtQAc then allowed to cool to roomtenperature with constant

stirrindgl? & cgel8Y anolsapiaining, 8-%% | 3tkengeprazeblioas} aef trethylgmigle dAd mhe

filtrat ' i pi ! o) e | ux)
R e e I L T R
second atiysd at tdoratehperaithe §8r 03 h abtiefsIherbwhshed Wittbdiseliddwriehyd x P50 In12)]

di oxaborol an-2-yl)-3-trityl-3H benzooxazol -2-one: A m xture of

6- br ono-bsing (238 L ane dsiedy G130 9nkligred gntb;c\llagpngedrﬁq[giyq an off-white colored solid.
. . | . . 6. . ;
2101 g ek ” RACHBRyed iefipd FOAT Mg cBR B LI AR Rtk i ous

DVBO wagogsattuaitth fRdetdignhsefr a5s ublidedets ddlled@d MR 1.160@SAnd T S1tRKOGASS

was repeated several tinmes to mnimze the anount of oxi/gen in the
react i orfORFSRiTated untitharegipiiatipre ogmurel etprhagtogt (rdBs) (o sevpal Rogre peé ralipwed fo

(D08 e\ Ba 4 ShrinB I TBRBURLE olellonf cRysllunZii8n (F8SE).0N Vs difuted with DAV
Step 3: 6-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-3-trityl-3H-benzooxazol-2-one: A
mixture of 6-bromo-3-trityl-benzoxazol-2-one (2.5 g, 5.48 mmol), bis(pinacolato)diboron
(1.53 g, 6.03 mmol), potassium acetate (2.15 g, 21.91 mmol) and PdCl,(dppf).DCM (447 mg,
0.55 mmol) in degassed, anhydrous DMSO was evacuated and then repressurized with

20  nitrogen. This process was repeated several times to minimize the amount of oxygen in the
reaction mixture. The mixture was heated at 85°C (oil bath temperature) under a nitrogen
atmosphere for 2.5 h. The reaction was diluted with DCM (700 mL) and washed twice with
distilled water (300 mL each), brine (300 mL), dried (MgSO.,), filtered and evaporated to give
a dark brown syrup.

25 The reaction was repeated and the product was combined with that prepared above and
chromatographed on a column of silica gel, eluting with 20% Et,O in heptane giving the
desired product as a white powder (3.76 g, 68%).

Step 4: 4-(4-Bromofuran-2-ylmethyl)-3S-(4-fluorophenyl)-piperazine-1-carboxylic acid tert-
butyl ester: 3S-(4-Fluorophenyl)-piperazine-1-carboxylic acid fert-butyl ester (1.0 g, 3.57

30 mmol) and 4-bromo-2-furaldehyde (0.63 g, 3.6 mmol) was dissolved in DCE (15 mL) and
glacial acetic acid was added (0.23 mL, 3.55 mmol) followed by sodium
triacetoxyborohydride (2.30 g, 10.85 mmol). The reaction was stirred overnight at room
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distilled water (300 nL each), brine (300 nm.), dried (MySO™), filtered and
evaporated to give a dark brown syrup. 25 The reaction was repeated and

t he prodww0 20@086®bi ned with that prepared above and ebrasetegosphed on a
colum of silica gel, eluting with 20% Et20 i n heptane giving the desired
product as a white powder (3.76 g, 68% . Step 4:

4- (4- Bronof ur an- 2-yl net h%g-38- 4-f | uorophenyl ) - pi per azi ne-1-carboxylic

aci d t ef¢OPSHBLE laéMefS.O vas Bides angdttbayliytups wes wasted-wittc anteoxly kiso mE) d

t en- but .3 57 . 30 d 4-bronp-2-fural dehyde (0.63 g,
3.62 rr?m ﬁ‘d &gégfﬁ &8?‘&%&“@ ‘Béé’vﬁi%@‘*-gﬂbe IR ¥as a%ﬁéj\fe l&efflét%agg%%g
(0.23 mmbil, ¥hkh semeifedfoal daweek BY peRficUns o & ﬁ%@ﬁ&.xi@W%é%n(éﬁB%%o 205

10.85 mmol ). The reaction was stirred overnight at room
PCT/ US2008/ b4 43Penperature. DCM (50 nlL) was added and the mi xture was

washed w thc) 1 50 a i ne X 50 .m.) .and _dried over Na2SH.
The ol SISkt Svels o rbreLuar A et a0 Biortihtabpiperav orirabloreeriba drid
?fvﬁmH)dl QBfl%lgoﬂﬂgﬁl\é%ggne%hﬁ)-gSQi-fﬂb%ﬂ@ﬂyl)—ﬁi%é%heﬁ%a?%ﬂyﬂ@ LR et byl Thil:
1- (4- br 6008 &r &35 umphevasytelenEp (a hintro phesHl TEMiageaar DA [70:50uaioreet at e
. 4 (4- f - 2-yl et hyl ) - 3S- (4-f | henyl ) - pi i ne- 1 - car boxyl i
aci i t PR OaBES, RGO Whs ROV AR 1 SiRisa B (1199 Sriceeaitones | 05%
TFA ag. cadd yRRY LMSRetanbnias 235351{6{[@%@%—3%9@3“ The sol vent was

, u

removed in vacuo to yield a gun?’( . ntitative crude yield). LCVS:
Retlént i 8t¢Pta: nk(4-Br@Bofuran-2-yhdthyl)2339-fR8rophényBi-emuetifylpiperazine: A solution of
1-(4-Br urans 2-y, t hyl) =25- (4-fl uorophenyl) - 4-net hyl pi perazi ne: A

sol uti O%T%%m%&mn%%%ﬂ%a?%- uﬁ@&’ﬁ%ﬁ@@ﬂé&lﬂ?l%ﬂﬂ%@#fﬁ e §0-perEailfe

di -t ri f ueslpRaRE@LAR1 (55 80) % wWHRRd 7, | S, 4 L eated
wth 37% aqﬁglous forﬁml de%yc?g%i?%g% m., 7?73%@}%%% W?gfé%\%éﬁmyﬂg?ﬁ@%&)

t ri acet BXpwed dhyysddivde tifdceREyhorobydiiden@l2s. g, The meab! i The wasidit whe er@ at r oom
t enper at ur e overa?,i?ght af.ter which the salvent was renmpved in vacuo to give

a gum 5T BieyigRisaiiey e e sRlyend iveas reoyedl 1 vaguonto1ging m@maqh |
Th i : . i | .
asm XWHid BSnLENhE 308&H i %%849@&%8%@1 HP%I&PW&QQ PhE 3 %égx%ﬁsofl

with brine and dried over Na ol'vent reno I'n“vacuo af

(0. 35 gextoutayl, witthiDEN G dbie dombimed MENI lagdds Wiege fvhsteld 8ith beae 86d dried over
chr omat@%rﬁhysulsi ng DCM{VECH AcOH water (240:15:3:2) as eluent. LC MS:
Ret ent i sedOyenigremoyal i paguo-atterded ap ozt @358, §4f6). This compound was

> L25 (dnffledoiopagilits dol B OHLELASHAEAE DMV AL OFH AL B 5:3:2) as
1- ( 4- BradnoftuL&YMS: Rbtestidnyline 252§ il (voriophesyl ) - 4- met hyl pi perazine (0. 164
o abot B ot 2698y 35 oot oRpbaleiamere bitbngtby08sy3-10) et wer o
di ssol viggl b hzdi-9%a0e (81—'@r—br@lﬂgfu%M—%ﬁ'x%%yl)—2S—(4—ﬂuoropheny1)—4—methylpiperazine
(0.164 g, 0.33 mmol) and 6—(4,4,5,5—tetramethy1—[l,3,2]dioxaborolan-2~yl)—3-trityl—SH—
benzooxazol-2-one (0.105 g, 0.30 mmol) were dissolved in dioxane (8 mL) and 2M Cs,CO3
aq. (0.65 mL, 1.3 mmol) was added. The mixture was de-gassed and nitrogen was introduced
25 (three times) when PdCly(dppf).DCM (0.027 g, 0.03 mmol) was added. After a further de-
gassing, the reaction was heated at 100°C for 4 hours. DCM (20 mL) was added to the
mixture and was washed with water and brine. The organic layer was dried over MgSQ, and
the solvent removed in vacuo. Chromatography using DCM:MeOH: AcOH:water (240:15:3:2)
as eluent gave 0.11 g of the product (68%). LC/MS: Retention time, 3.13 min; (M+H) = 650
30 Step 8: 6~{5-[2S-(4-Fluorophenyl)—4-methylpiperazine-1—ylmethy1]—furan-3-y1}-3H—
benzoxazol-2-one: 6-{ 5-[2S-(4-Fluorophenyl)-4-methylpiperazine- 1-ylmethyl]-furan-3-yl }-3-
trityl-3H-benzoxazol-2-one (0.33 g, 0.51 mmol) was taken up in 90% TFA aq. (20 mL) and
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aqg. (0.65 nL, 1.3 mmol) was added. The m xture was de-gassed and ni trogen
was i ntroduced 25 (three tines) when PdCl2(dppf).DCM (0.027 g, 0.03 mmol)
was addedwoAbassemsf urt her de- gassing, the reacti on wagchamstedoats7400C f or
4 hours. DCM (20 nlL) was added to the m xture and was washed wi th water
and brine. The organic |ayer was dried over MgSO4 and the sol vent renoved
i n vacuo. Chromatography usi ng DCM MeOH: AcOH: wat er (240:15:3:2) as eluent
gave 0. stirred of om Enyctattre (8% hous MTheRefl et i wis kdmdved3inl 3adiionand MbH) =
650 30 Ste . 6-{ . . . .

5-[ 25 ( &Y?ifg’ﬁag%p‘?’fefﬁi}fh)‘alﬂ Fife 1125 PR p LRy watey (st A ) foupfierds hrown. splid.
benzoxa 902 - .

5-12S-( ?Pl Ik:(lnglftl)treop?lh};auémg A]? Cnl\l/altl\k/ll?/(lnp{l %ce(?IaIZvlvarE%r 98912%%%?5] (?IF?Jnrt ﬁ?g@?f} 0}1-5 £ of
trityl - e fredmo XE0). -12=/dA% (100 B8B):Reténtivh timm K)3Mas; (MKED =psi n 90% TFA ag.
(20 m) ,; 85 WO 2006/ 086705 E’CT/ US2006/ 004879 stirred at room
tenﬁerat #&“W%Wﬁr@et hanyot- Dby wam ik (i elvd 888, 2.5 Wi U Dahdp (503 H) 3.04

o B own e 11376 HERt B30 B A S Sk AL S bSr iy Tl 42 Al
el uent Bro6wi 3ied (M, 28)&.9f (s, lmbmmmis @Mlmwﬁauﬁ@ HYMm H)Re?,se(rénal on
time, 4.39 mn 1H NVR (400 WHz, net hanol - D4)

(td, J=12%83 1. %41(715 LH%I)7§9|4$1 =1 Wz, 1 B) Hp6 $dd4=846, 5. 3&Hz,261)mz83@ H40.88 16 -
326(@221@333- 3.42 (m 2 H 3.50 (dd, J=12.09, 1.98 Hz, 1 H 3.65 -
3.71 6.54 (s, 1 H 7.07 (d, J=8.13 Hz, 1 H 7.20 (t, J=8.79 Hz, 2
H .33 (dd, J 8 13, 1.54 Hz, 1 gdamplsdDe6(td99J=1.54 Hz, 1 H) 7.56 (dd,-
J=8.46, 5.39 Hz, I—%783dJ08 Hz, 1 H). 10 Exanples 96 to 99
Exanpl e 95 wEéa@Bl@sﬁi Hes anbsjantiaPi aeregterrin Hecmpiless 90 & 98 vaih wiet ¢xcepigon of
excepti ) |ve start.i mater.ial s and reagents in
appr opr ?gltléfl &%%Asb%&é@gls&#}@? %1a%etrba S Bvd ﬁ%g%mf ng aﬁ%i’ﬁﬁ'f“gsq@gmﬂ%? Boor §§r to
t abul at pﬂpaﬂ& thebk&mples 96599 s4inBaRhiedas Table iab! £lsd quifritdiEin ORREIVEE thds M5
data for Exanples 96 to 99. 15 Table 12 Exanple LC/ MS Data No. Chem cal
St r uct uPleseaysd LEHMR daip foudiramRias 96NP 99H (nins.) 96 / F Chiral 6.22b 419
NNV I CH 5 { 4-Fl uoro 3-[2 ?(bi%iéuoro phenyl ) - 4- rret hyl -

pi perazi n-1-yl nethyl] -phenyl -1 ol e
Example LC/MS Data
No. Chemical Structure and Chemical Name RT» M+H
(mins.)
96 ) " onel 6.22° 419

5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-4-methyl-
piperazin-1-ylmethyl]-phenyl }-1H-indazole

97 F Chira 6.19° 436
<™

Hy

O—Z

6-{4-Fluoro-3-[25-(4-fluoro-phenyl)-4-methyl-

piperazin-1-ylmethyl]-phenyl }-3H-benzooxazol-2-one
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97 F Chiral 6.19b 436 o NNI / F CH, 6- {

4- Fl uoro-3-[ 2S- (4-fl uoro-phenyl)-4-net hyl - pi perazi n-1-yl net hyl ] - phenyl

} - 3H benzZwoxamuise@sone 86 WO 2006/ 086705 PCT/ US2006/ 00#8TAis268/00447¢ 3. 85b
419 O\ ~/ O-NN\ OChiral N H3C-OH CH3 6-{

5-[2S- (4- Fl uor o- phenyl ) - 4- et hyl - pi perazin-1- ylnethyl]-pyridin-3-yl

}- 3H benzooxazol - 2-one acetate 99 | Chiral 3.55b 402 N H/ CN\ N CH55-{
5-[ 2S- (4- Pl8uor p- phenyl ) - 4- net hyl At perazin-1- yl met hy|l ] 3@gPi di n-439yl
}-1Hindazole b = long LC M A Exapnle 100
4- Fl uono-N-[ 2-fl uoro-5 (PFK S\ enzyl]-N-(3-pyrrolijdin-1-yli-propy
|)-benzamide /|F /1 F N N/ N\ @ 5 Step 1
5-{4-Fl uoro-3-[(3 pyrrol|d|n/& gL pyl am no) - met hyl || - phenyl|} -i ndazal e- 1| -
carboxylic acid tent-butyl &%t ér: Sd?ttid um tri acet oxyborohydri de (190 nu,

g: ??1 mrl[jl)z o\-Ng-sf oﬁggﬁg@? Jgf@%ﬁ% )’i'fnef,hé' BBz Laci[d tert-Hutyl estler

100 ng, O0.29 IRk (74 ng, {0.59 mul) and
gcet iclacid ( T'gHﬁémﬁp?ﬂ%h&% ﬂm%}g%@gﬁ%@ggtﬁgﬁg&ﬁ?he m xt urle was stlirred

at ambilent9% enper at ur e I ot 3.55° 402

5-{5-[2S-(4-Fluoro-phenyl)-4-methyl-piperazin-1-

ylmethyl]-pyridin-3-yl}-1H-indazole
= Jong LC/MS method

Example 100
4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-y1)-benzyl]-N-(3-pyrrolidin-1-yl-propyl)-benzamide

5 Step  1: 5-{4-Fluoro-3-[(3-pyrrolidin-1-yl-propylamino)-methyl}-phenyl }-indazole-1-
carboxylic acid tert-butyl ester: Sodium triacetoxyborohydride (190 mg, 0.88 fnmol) was
added to a mixture of 5-(4-fluoro-3-formylphenyl)-indazole-1-carboxylic acid tert-butyl ester
(100 mg, 0.29 mmol) and N-(3-aminopropyl)pyrrolidine (74 mg, 0.59 mmol) and acetic acid
(105 mg, 1.8 mmol) in dichloroethane. The mixture was stirred at ambient temperature

10 overnight, and then it was diluted with dichloromethane and washed with 1 M sodium
carbonate solution. The layers were separated and the aqueous phase extracted with
dichloromethane. The combined organic layers were dried over magnesium sulfate, filtered
and concentrated to leave the crude product. Chromatography (elution with
methanol/dichloromethane) provided 130 mg of product. LC/MS: Retention time, 1.98 min;

15  (M+H) =453.

Step 2: 4-Fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-(3-pyrrolidin-1-yl-propyl)-
benzamide: HATU (100 mg, 0.28 mmol) was added to a solution of 5-{4-fluoro-3-[(3-
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10 overnight, and then it was diluted with dichloronethane and washed w th
1 M sodium carbonate solution. The | ayers were separated and the aqueous
phase extwecb@sseiosh di chl or onet hane. The conbi ned or gaoirwsh@goomraer e
dried over magnesiumsulfate, filtered and concentrated to |eave the crude
product. Chromat ography (elution with methanol/dichloronet hane) provi ded
130 ng of product. LCMS: Retention tinme, 1.98 mn; 15 (M+H) 453. Step
2: pyrrolidin-1-yl-propylamino)-methyl]-phenyl }-indazole-1-carboxylic acid tert—butyl ester (125

4- Fl uor o- N-[2 fluQro-5- (1H—|ndazol S- yI enzyl]-N-(3- yrrolldln 1-yl - propy
) pensnisd med bl 158 il 03RS R gl e (69 i

5-{4-fl 8
pyE roli ?l' n- %ﬁ%ﬁﬁ ghr 3py am ng?&éggﬁ% %E%Hﬁ%@%ﬁ@gﬂgwr FE 8“181&“&
t ert - buttsthpeestuer fof 52b. Thg, mxki8 Wmndl)uted4withwm}0bﬁazm washed d:v1(h’39 Mgodn? 8

mol ) and dii sopropyl et hyl am ne (89 69 mmol) in 3 nL of

di net hy [CRGPR¥Aisationn dThenkayers svgre |Sﬁ@af@?P‘9< tami dhes pqueopy phasegiifagied with ethyl

t f t th
LW soariite” dhe Bobint et fCestife Naphulul bl SO by AEARLSHARIRE, 0

phase exileaet atd Wiohbertaked to ale@\teattl@ cflme @mﬂubmedcmoglmgra SEELYE Meith
washed with brine, dried over eS| umsulfate, filtered and concentrated

to | eavanqthpmoldighlorqipesiensy prmﬁe@l 9dl(0é| 2milonf TRARVas added to 98 mg of
t hanol dded
DL A1) VLA A8, B B TR 000

sti g ed adll rthe MvoRIP&! atmfee fr@flofedh 1n10V@d11@ t he m@brﬁamgfa@hwer(eluﬁsﬁmmdﬂ n
vacuo. Chronmatography (elution with methanol/dichl oronmethane) provi ded 64

ng of predirRel/dickdormnethenes Provded fhme of podpgtn; LOMAHR etentiopstime -2 QyR1in400
VHz, chl( +(ﬁ)or ) 6 ppm 1.98-2.21 (m 6 H 2.76 (br s, 2 H 3.17 (br s, 2
H 3.59 5,"2Z'H) 3.80 (br s, 2 H 4.67 (br s, 2 H 7.07-7.16 (m 3 H
7.34 (bYIHSNMJR 400 MHZ, chlér%fc?rmlﬁ)és e HDSJZ-.%?MM%Q%(H}s8zi=12}3(1brﬁb§s 4 H
12.98 (br s, 1 H. Exanples 101 ancrl) 102 Exanpl e 100 was substantially

r epeat edDi 315$§l’m$p2 &b 18 (ursd2 TD2A.6 €owg st %H)éx@ebtlﬁdm, 361 14 (s hghihél -

or bt 18- gk PPtk s CAETEBS rd FRBLIE cd P "Tabi e 15 Al'so
summari zed in Table 13 are 20 tﬂkgn@ggqoygﬁidq@ws data for Exanples 101 and

102. Table 13 Exanple LC/MS Data NO. Chem cal Structure and Chem cal Nane
RT M+ H (nibxemplelD wasisi@rtand @by repeated in Examples 101 and 102 with the exception

of utilizing the respective starting materials and reagents in appropriate quantities in order to

prepare the Examples 101 and 102 as tabulated in Table 13. Also summarized in Table 13 are
20  the observed LC/MS data for Examples 101 and 102.
Table 13
Example LC/MS Data
No. Chemical Structure and Chemical Name RT M+H

(mins.)
101 F 4.87° 462
“ F
AT
\N N
H

N-[5-(1H-Benzotriazol-5-yl)-2-fluoro-benzyl]-4-fluoro-

N-(2-pyrrolidin-1-yl-ethyl)-benzamide
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NV \' NNHGN O N[5-(1H Benzotriazol -5-yl)-2-fluoro-benzyl]-4-fluoro-

N-(2-pyrrolidin-1-yl-ethyl)-benzam de

102 F 5b w6Dod6¢/086t0s/ F | N, N\ HHCNO 3 PCT/US2006/004879
4- Fl uoro- N-[ 2-fl uor o-5- (1Hi ndazol - 5-yl ) - benzyl ] - N-
(1- et hyl - pi peridi n-4-yl)-benzamde b = long LC/ M5 nethod Exanple 103

N-(1-Aza-bicycl o0 [2.2.2] oct-3Ryl)-4-fluoro-N [2-fluoro-5 -(1

Hi nda
1. 5-(
acid t
tert-b
nmol ),
0.62
repres
m nim
heat ed

gol tgo- yI|) - benzyl ] - benza [ F Chiral N NI 40 {HM15 F

1, 4,5, 5-[Tet r anet hyl - oxabgral an- 2-yl ) -ijndazol eql - car boxyl
ent - butyyl  ester: ure of 5 ono-i ndazol ¢-1-carboxylic acid
Ut yl estler (1.8 g, r@%’“,pi nacol at o){di boron{(1.73 g| 6

. 2407 mmol) and PdCl2(dppf). DCM (505

pot assijum acet at e 2] @?
ml ) in |degassed, anhydrous DMSO was evacuat ed |and 10 ghen

suri zed Wi fy, Bl Nq9§Thord BL(SHR@LBES yiESenz P20t €d several tinmes|to
re the [|anount of oxygen in the reaction m xturle. The m xture was

wat er

nd hrina driod avor MASOA fil+arad and aviad
LALT T T TG AT T WU A\YA'A Y]

pd
br own syF&%gWQ@daphy on silica gel, eluting with 75% " di et hyl

et her/ heptane gave 1.47 g of the p
N- (1- Aza- bi cycl o[ 2. 2. 2] oct-3R-yl ) - 4-

Cle- 1080 Step 2:

s
=

benzyl]-  N-(1-Aza-bicyclo[2.2.2]oct-3R-yl)-4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-

10

15

20

benzamide

O F Chiral
(1)
\N @/N (0]
H
i N

E
Step 1: 5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-indazole-1-carboxylic acid ferz-butyl
ester: A mixture of 5-bromo-indazole-1-carboxylic acid tert-butyl ester (1.8 g, 6.19 mmol),
bis(pinacolato)diboron (1.73 g, 6.80 mmol), potassium acetate (2.43 g, 24.7 mmol) and
PdCl,y(dppf).DCM (505 mg, 0.62 mmol) in degassed, anhydrous DMSO was evacuated and
then repressurized with nitrogen. This process was repeated several times to minimize the
amount of oxygen in the reaction mixture. The mixture was heated at 85°C for 4.5 h. The
reaction was diluted with DCM and washed with water and brine, dried over MgSOs, filtered
and evaporated to give a dark brown syrup. Chromatography on silica gel, eluting with 75%
diethyl ether/heptane gave 1.47 g of the product.

Step 2: N-(1-Aza-bicyclo[2.2.2]oct-3R-yl)-4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-
benzamide: A mixture of (R)-N-(1-aza-bicyclo[2.2.2]oct-3-y1)-N-(5-bromo-2-fluoro-benzyl)-
4-fluoro-benzamide (180 mg, 0.41 mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
indazole-1-carboxylic acid zert-butyl ester (170 mg, 0.50 mmol), cesium carbonate in water
(2M, 0.82 mL, 1.65 mmol) in 2 mL of dioxane was degassed (evacuate in vacuo and
pressurize with nitrogen) PdCly(dppf).DCM (34 mg, 0.04 mmol) was added and the mixture
degassed as above. The resulting mixture was heated at 85°C for 4 h, then it was allowed to
cool to room temperature diluted with chloroform and water. The layers were separated and
the organic phase was washed with brine, dried over MgSQy, filtered and evaporated to give
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Step
i C

. 80
ng,

at 85C |f or 4. 5(lhmefhlykpiperdint4-phrbermmidé ut ed wijt h DCM and washéd with

Arat ad HaA ~r v d k
ALY A= LI "A arnuTvapuratcu—tu yrve ar

oro-N-[2-fluoro-5-(1H i ndazol -5-yl) -



benzam de: A m xture of

(R -N-(1-aza-bicyclo[2.2.2]oct-3-yl)-N(5-brono-2-fluoro-benzyl)-

4-f| uor o-wena@mse®s( 180 ny, 0.41 mmol), PCT/US2006/004879
5-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxabor ol an-2-yl)- indazol e-1-carboxylic
acid tert-butyl ester (170 ng, 0.50 nmol), cesium carbonate in water (2M
0.82 n., 1.65 mmol) in 2 nL of di oxane was degassed (evacuate in vacuo and
20 presguté Zgoidih Whirsragegap3d Gh2 §itippf el MEMtiOB4with , meth@dolrdici]gromrthaaeded
and the m xture degassed as above. The resulting m xture was heated at 85C

for 4 haff@ndethw the profiagl- tldis 1@6‘6@%‘@%‘8&%“@@%85%%@0% TEA éEFl Hlired

chl oroforma I I e was
washed %rogmb V\@}a&é?lf Oernga %vg?{gkfggﬁg%]fe §(31 ereég e%&(i)kr%g?'&% &'%89 WO
2006/ OB@Kﬂﬁna{?&gEéWQ@ﬁh@ﬁM@m meﬂauﬂ@/@dsm@mﬁiethaﬁb)r aifetddr 3ghyngo @f sproted. gel
(elution wth nethanol/dichl oronet hane affor ded 100 ng of the product.

Thi § naleM8(longsur): Retsniieritimg, DESaae ) TER-and st rred at room

br oauct H Rl apRS STy SPRn T RENST NP S S AR IR B P Ged
38 ngy op, sg/éﬁﬂlacﬂ)ﬁzl-@iﬁgﬁmﬂg 3r38n) 3. 68@1&16'11%3031725 15138@4 16.65, 2(09HH), =
473. 1H N met hanol 1.94 - 2.06

6 ppm m
(m 2 HD2. 820 3.92(531 iyt 22 H)3?8(rQ,21 H) 8.30¢d,(Jm16.23H) H345>8 , B=16€93( D714

?m”l( TG et R e S T ff?‘n %

2,37(dd J=7.25, 2.20 Hz, 1 H) pkanfhle104 67 (M 5 H 7.93 (s, 1
(s, 1 H. 10 Exanple 104 N-(2 D net hyl am no-et hyl ) -4-fl uoro- N-
[ 2- f | uor N-B2-Demethglaghige-dihtil) dr udre V-6 fagw5-62-9k9-2,3pdihydibibebegrraraldeyD+ ~ \
I / F ONN\ H3CNO CH3 Sodiu trllf.getom}/cporohydrlde (440 nmg, 2.1 mmol)
was added to a mixture of 2- 15 ‘benzylfbchza
fl uor o- 5- (2- oxo- 2, 3-di hydr o- benzooxazgl<6+yl ) - benzal dehyde (180 ng, 0.7
mml) and N, N - di methyl am noet hyl eng mne (184 ng, 2.1 nmol) and acetic
acid (84 mg, 1.4 mol) in 5 0 4 chif onoe e. The m xture was stirred
at anbi ent tenperature overni gh ; J s diluted with
di chl or omet hane and washed with"1 Migediumgar bonate solution. The [|ayers
wer e separated and the aqueous phase eXtracted with di chl oronet hane. The
conbi ned 20 organic |ayers were washed%# th brine, dried over magnesium

sulfate, filtered and ted to | eave the crud duct
Chr omat ogr ap 9dl€18} chgwwqrﬂgyd’n%e &46 meg, 2Y Cminon $as' Gad8d 9 % hixture of 2-

15 fluoro-5-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-benzaldehyde (180 mg, 0.7 mmol) and N’,N’-

dimethylaminoethylenediamine (184 mg, 2.1 mmol) and acetic acid (84 mg, 1.4 mmol) in 5
mL of dichloroethane. The mixture was stirred at ambient temperaturé overnight, and then it
was diluted with dichloromethane and washed with 1 M sodium carbonate solution. The
layers were separated and the aqueous phase extracted with dichloromethane. The combined
20  organic layers were washed with brine, dried over magnesium sulfate, filtered and
concentrated to leave the crude product. Chromatography (elution  with
methanol/dichloromethane) provided 130 mg of product. HATU (76 mg, 0.2 mmol) was
added to a solution of the above material (65 mg, 0.2 mmol), 4-fluorobenzoic acid (28 mg, 0.2
rhmol) and diisopropylethylamine (65 mg, 0.5 mmol) in 3 mL of dimethylformamide, and the
25  resulting mixture stirred at ambient temperature for 4 h. The mixture was diluted with ethyl
acetate washed with 1 M sodium carbonate solution. The layers were separated and the
aqueous phase extracted with ethyl acetate. The combined organic phases were washed with
brine, dried over magnesium sulfate, filtered and concentrated to leave the crude product.

Chromatography (two times, elution with methanol/dichloromethane) provided 36 mg of
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met hanol / di chl or onet hane) provided 130 ng of product. HATU (76 ng, 0.2
nmol) was added to a solution of the above material (65 ng, 0.2 mol),

4-f | uor obwozoesosemsd (28 ng, 0.2 mmol) and dii sopropyl ecliyisamicnessfos ny,
0.5 mmol) in 3 nL of dinethylformalnide, and the 25 resulting m xture
stirred at anbient tenperature for 4 h. The m xture was diluted with ethyl
acetate washed with 1 M sodi um carbonate solution. The |ayers were

separ at tbdand Tleeprodgetewassdigiohsd iex:thyhadmaie \ahd fyastidaywitiad ¥asodiunt babemidi ned
or gani caglhasesc;l\ﬁ%re washed with brine, i ed over nagnesium sul f ate,

filtered®4Henc MICRYLANESS Vasaeraced ‘@Fﬁ&@y&r%%@s and ¢h 6ARPHISH DBEARIT t wo
ti , d
2006/ 088 705 %{ng 5”%}3% H%%Ho ﬁé@{‘fﬁ&é}ﬁ El‘% qﬁﬁﬁ?@%&%&%@. 7 & hyl

acet at elemmelzﬁmmccprmdudn LCMchm)hgmmrﬁaRhﬁmmIetlmSOS 614 irom. (MHIE) 2agsEous phase
was extracted with ethyl acetate, and the conbined organic phases were

wasHed WWVE (46 MHr; meathagel Do qvasi &8 <br 3.5t ) 2ﬂ|7l(blé$ e’dﬂhﬁé%c?n@eﬁtl,r%t ed

to | et ent

(e X B 2 EERL Bl a0 HEEn T4 s Bt 1°08b (s eyl ) o,

(br s, 3.1H)- R2B&n; 2 21)6834 n7.43 (mH)213)7446(sbll H)718H)7531-@4 Q(H%7S4 bdﬂ)?ﬂ 170

(br s, 1 H 4.89 (br s, 1 H 7.15 (d, J=8.13 Hz, m 2 H)

7.34 - 43 (m 2 H 7.46 (s, 1H)748-754(m2|—|)754-761(m1
Exanpl 105 to 112 10 Ex tantial l ted i

Ilg)xarrpl 2?182 to 11(2) with the 2%&1@’ ¥ %&ﬁoiﬂ?fi ginnlgat h)é ?ﬁi’g?cfi vlen

stard i ng mat @xhabk FACG iLABEBRhTally e FRRIIGRTEALDIRUDBLLH il 2 SilhthO eJRDtibR of
prepare the Exanples 105 to 112 as tabulated in Table 14. A so summarized

i n Tabl 8tilzgngtee respectblgsating magHids ded seagonts Er sapplopsiattoBuiantitidsl i offebke 14

(e, » Piva e B el 4R 18 T & B R ROy “BTP Rmheh  heog e

aci d [ 2tfd dbee@ed1.CVS dadofor Exantplks Pen@yl ib: (1- met hyl - pi peri di n-4-yl ) - am de

Table 14
Example LC/MS Daté
No. Chemical Structure and Chemical Name RT M+H
(mins.)
105 F 5.24° 444

N
I

27N
N\ /
O
=z
(@]
2/ N\

Pyrimidine-4-carboxylic acid [2-fluoro-5-(1H-indol-5-
y1)-benzyl]-(1-methyl-piperidin-4-yl)-amide

106 O F 5.18° 444
(10 ]
H N \N,N

(7
HG”™

Pyridazine-3-carboxylic acid [2-fluoro-5-(1H-indol-5-

yl)-benzyl]-(1-methyl-piperidin-4-yl)-amide




106 F 5.18b 444 NN NON HHC ,N O 3 Pyridazine-3-carboxylic acid

[ 2-fluoro-5-(1Hindol -5- yl)-benzyl]-(1-nethyl-piperidin-4-yl)-am de

2006/ 086 AWb 2MSI08LIHR0O06/ 004879 107 |

91 WO
F 5.05b 444 / N NpPCTNS20d6i00i8gN O 3

Pyri dazi ne-4-carboxylic acid [2-fluoro-5-(1Hindol-5- yl)-benzyl]

-(1-nmethyl -piperidin-4-yl)-amde 108 F 5b 444 NNN HHCNO

3

Pyri m di ne-2-carboxylic acid [2-fluoro-5-(1Hindol-5- yl)-benzyl]

-(1- héb7pl peridin-4-yl)y-am d 08 F 6.38b 500 11 N NJds5°1 |O Had O | H3C
2, 3- Dithydro- benzo[ 1, 4] di oxi ne-6 rboxylic acid [2-
fl uorg-5-(1H {ndol - 5-yl) Joer me {-pi peridint 4-yl)-am de 110 F
7.14b |500 / O] CH3 N N AN
i OR
H,C
Pyridazine-4-carboxylic acid [2-fluoro-5-(1H-indol-5-
yl)-benzyl]-(1-methyl-piperidin-4-yl)-amide
108 O F 5° 444
(12 )
N NS
i Cr '
N 0
H,C
Pyrimidine-2-carboxylic acid [2-fluoro-5-(1H-indol-5-
yl)-benzyl]-(1-methyl-piperidin-4-yl)-amide
109 F 6.38° 500
o
{j O O/N\H/Qioj
Hac’N °
2,3-Dihydro-benzo[1,4]dioxine-6-carboxylic acid [2-
fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-
4-yl)-amide
F 7.14° 500
110 O o o
H HSC"\O/ °
N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-4-isopropoxy-
N-(1-methyl-piperidin-4-yl)-benzamide
111 O F 7.1° 500
Y@
AT L
HSC/N © HC” ~CH,
N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-3-isopropoxy-
N-(1-methyl-piperidin-4-yl)-benzamide
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NI / N\ I CH3 Fi
/ N\
N (1- et hyl
112 F 7.37" 526
N-[ 2- Fl uor o- 5- (1Hi ndol

HC N O 3 N[ 2-Fluoro-5-(1Hi ndol
- 4-1isopropoxy- N-(1-nethyl
| i WiBGpoo/dse@XCH3 N-[ 2- Fl uor o- 5- (1H i ndol
- pi peridin-4-yl)-benzam de
f ONyJZX H3CNa O

-5-yl)-benzyl ]-N-(1- rrethyl -

- pi peridin-4-yl)-benzam de

-5-yl)-benzyl ]

1112 \ F 7.1b 500 N |
- 5-yl) - berzyhjs2@sios4spy opoxy-
92 WO 2006/ 086705 PCT/ US2006/ 004879

pi peri[di nq4-yl})-4-trifl uoroneth
113 5-f 5-[2S{(4-Fl uoro-

}-1Hi|ndazol e |N Chiral

5-[ 4-tlert - But axycar bonyl F252( 4~
yl } -i ndazql e- | - car boxyl he™
4- (5- Brono- pyr|i di n- 3-yl net h I) 3-(4-fluoro-

-3-

%%y - benzan de | ohg 1.E/°MS

phe & yl rrethyl]-pyrldl

»

1d%ert-butyl ester:

phen - pi per azi

9, 5-

i per.az i di p-
%@) NN HrINNP H
ugr o=phenyl ) - pi perazi n-1-yl

ne-1| -car

Exanpl e

1. 5-{

-pyridin

boxylic

acid tlert-butyl Negd- E}uo(czéﬂlﬁgnd@ %ylhﬁbgmylblﬂdlsn‘(tﬁyﬁ
tetranethyl -1,

ester
aq.

added.

renoved in va n eresid
organi ¢ phas escwl{\'ggz ?4 P uoro-pheny f"p1g\elalfz§zn(’¥ Ilsﬁr%letej‘/ —ﬁy%dgri- -yl}

10

15

20

25

(1w
i nt roduce

3, 2].di orol anz 2- I nd zoI e-|.-carboxylic acid terf-butyl

(172 my, 51 f‘rﬁfﬁﬁ‘)g 3“%‘1‘%5{5‘%’ hegY ﬁ“zé‘PBQeane 8 nl) ahd 2M CspCOs Y

D?Ih 9 miApgadded. The 10 m xture was de-gassed and nitrogen was
dO three t| mes) when PdCl2(dppf).DCM (30 ng, 0.036 mmol ) was
The reaction was heated at B8@nplerlld hours. The vol at i I es were

Oiﬁ—m azo ee' The

N Chiral

Step 1: 5-{5-[4-tert-Butoxycarbonyl-2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-pyridin-3-

yl}-indazole-1-carboxylic acid tert-butyl ester: 4-(5-Bromo-pyridin-3-ylmethyl)-3-(4-fluoro-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester (225 mg, 0.5 mmol) and 5-(4,4.5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)-indazole-1-carboxylic acid tert-butyl ester (172 mg, 0.5
mmol) were dissolved in dioxane (8 mL) and 2M Cs,COs aq. (1 mL, 2 mmol) was added. The
mixture was de-gassed and nitrogen was introduced (three times) when PdCly(dppf).DCM (30
mg, 0.036 mmol) was added. The reaction was heated at 90°C for 4 hours. The volatiles were
removed in vacuo and the residue was dissolved in dichloromethane. The organic phase was
washed with water and brine. The organic layer was dried over Na;SO4 and the solvent
removed in vacuo. Purification was achieved via flash silica gel chromatography (elution with
ethyl acetate/pentane) to give 175 mg of product. LC/MS: Retention time, 4.05 min; (M+H) =
587.

Step 2: 5-{5-[2S-(4-Fluoro-phenyl)-piperazin-1-ylmethyl]-pyridin-3-yl}-1H-indazole: 7 mL
of 95% aqueous TFA was added to a solution of 5-{5-[4-tert-butoxycarbonyl-2S-(4-fluoro-
phenyl)-piperazin-1-ylmethyl]- pyridin-3-yl}-indazole-1-carboxylic acid tert-butyl ester (170
mg, 0.29 mmol) in 3 mL of dichloromethane, and the resulting mixture was stirred at room
temperature for 1 h. The solvent was removed to afford the crude product. Purification was
achieved via flash silica gel chromatography using DCM:MeOH:AcOH:water as eluent. The
pooled fractions were combined and the solvent was removed in vacuo with co-evaporation of
residual AcOH using water (3 x ~2 mL) and MeOH:DCM (1:1, 10 mL) to give 125 mg of

product. LCMS (long run): Retention time, 3.6 min; (M~+H) = 383.
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washed with water and brine. The organic |ayer was dried over Na2SO4 and
the solvent. renoved in vacuo. Purification was achieved via flash silica
gel chromepagecasbios(el ution with 15 ethyl acetat e/ pent ameX/useoogiovs7d 75 ny
of product. LC/MS: Retention time, 4.05 mn; (MtH) _ 587. Step 2: 5-{
5-[2S- (4- Fl uor o- phenyl ) - pi perazi n-1-yl nmet hyl ] - pyridin-3-yl }-1Hindazole: 7
m. of 95% aqueous TFA was added to a sol ution of
5-{5-[4-tert-butoxycarbonyl - 2S- (Rkahiplsrid4 tphenyl ) - pi per azi n-1-yl net hyl ] -
pyri di n-3-yIrT£-i ndazol e-1-car boxylic acid tert-butil ester (170 20 ng, 0.29
mol ) in 3 nExenplgildBivessrptabiy repsated i Examples ilAd tod kT wite theexception & at
room tepperature for. T e ] f -1 h

pr oduct tﬁ%ﬁ? #}iwcéetsp%cﬁwé/asghn 1réé;ﬁnlage\?iea‘lés %da%gg{stﬁrﬁgi\éﬁﬁggﬁgglJugh{ril%éﬁg o%?%lrgﬁoy
usi ng DevpiMe@hb AgSkipleatles (@S] Ehdmbllatedhie Tapleolsedake aciRfigedver EabtonBiared
and the solvent was renoved in vacuo with co-evaporation of residual AcCH
usi Ag wieebsgrzed LCM§idptagfarErpmpleDivt (017, 10 nl) to give 125 ng of 25
product. LCMS (long run): Retention T;ibrlree 3.6 min;, (MH) = 388. 93 WO
2006/ 086705 PCT/ US2006/ 004879 Exanplaa® 134 to 117 Exanple 113 was

subst ahgkampl [ epeated in Exanples 114 to 117 with the exggpisDitaof
utilizing the [respective starting nmaterials and reagents in appropriate
quantiti edoin lor der €bemigaleyirceure hred ShemishbName4 to 117 RE t abMatkéd|in
Tabl e 15. Al so sunmarized in Table 15 are 5 the obseré%d CiV5 dat ajfor
Exanpl €s 114 tjo 117. Table 15 Exanple LG/ M5 Data No.| &8Hi)cal Strucfure

and Chemiggl Nanme RT M+ H (mnms.) II4 &hiral 3.72b [38772F | V3g7F |1 ‘N Fi
O( HCOHS5F { 5-[25 - I llor o- phenyl ) - pi p erazin-1-yl et hyl ] -
pyridip-3-yl }-|1Hi ndol e aH e 115 ral 5.52b 376 |/ F OCN|\ H

Q

J N

H,C™ TOH

3

5-{5-[25-(4-Fluoro-phenyl)-piperazin-1-ylmethyl]-
pyridin-3-yl }-1H-indole acetate

115 Q}’@\ Chiral 5.52° 376
[)‘l = F
ENJ/O
N

5-{5-[2S-(4-Fluoro-phenyl)-piperazin-1-ylmethyl]-
furan-3-yl}-1H-indole

116 Nm Chiral 486b 377
\ 4
M Z F
ENJ/@
N

5-{5-[25-(4-Fluoro-phenyl)-piperazin-1-ylmethyl]-

furan-3-yl}-1H-indazole
117 N Chiral 4.27° 394

° (@]
N Oas :
(o] N
H:,CJLOH E N j

6-{5-[2S-(4-Fluoro-phenyl)-piperazin-1-ylmethyl]-

furan-3-yl}-3H-benzooxazol-2-one acetate

® = Jong LC/MS method
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5- { 5-[2S-(4-Fluoro-phenyl)-piperazin-1-ylnethyl]- furan-3--yl

116 NNE Chiral 4.86b 377 / / F CN\ H 5-{
5-[ 2S- (4-Wwbuosanspteenyl ) - pi perazi n- 1-yl met hyl ] - fur an- 3- pcTirS2dsionazol e 117
OY0 Chiral 4.27b 394 F O N H3C~-OH CN 6- {

5-[2S- (4- Fl uor o- phenyl ) - pi perazi n- 1-yl net hyl ] - -
furan-3-yl }-3H benzooxazol - 2-one acetate b = long LC M5 net hod 94 WO
2006/ 086705 PCT/ US2006/ 004879 ExafHagple B1&- ( 5- {

o, s B PR L S B 1 -

5-[ (1- Met hyl - pi peri di n-4-yl am no)peg@ddiutdl-A sran- 3-y! .
}-3-trityl-3H benzooxazol - 2- on%: Sodi um tri acet oxyborohydri de (339 ny,

mol ) was added to a sol utiorPsg
oxo0-3-trityl -2, 3-di hydr o- benzoox4
0.8 mml) and 1- nethyl - pi peri di n

) - furan-2- car bal dehyde (377 ny

-yl am ne ng, 1.92 mmol) and acetic

acid (192 ng, 3.2 mol) in 10 -nL of B oethane. The m xture was
stirred at anbient tenperature for 2C nd then it 10 was diluted wth
di chl or onet hane and washed with safrated sodi um carbonate sol ution. The

] h chl t e n e I ned organic
phases Safol wiananl i el et BR3P A b A B e
filtered-aied Shasntiict@gdbbohl@aiee339 Mgy, o 6l gandl QhE Glded Ry 2 RLASK 3PBY2-
(elution with dichl oronet hane/ net hanol /acetic acid/ water) gave 189

pr oduct OX-8/ Nt -2Rdibndiodeneeeiazolz0-3B-fiwian:2-¢avhalichyds 1877 18, Stfemnil) Gad 5- {
[(4-Fl uﬁ{eﬂiﬁ—%%%ld}rf-ﬁ%lla%ﬁg ¥i1_9pr|n§,e i.bg'é‘méf)yénh‘a%&‘ic“%]ia rpfé{'}éllg, %._Zf r%n% -1%- f/d )-3-

10

15

20

25

mL of 1,2-dichloroethane. The mixture was stirred at ambient temperature for 21h, and then it
was diluted with dichloromethane and washed with saturated sodium carbonate solution. The
aqueous phase was extracted with dichloromethane, and the combined organic phases were
washed with water and brine, dried over magnesium sulfate, filtered and concentrated to leave
the crude product. = Chromatography (elution with dichloromethane/methanol/acetic
acid/water) gave 189 mg of product. LC/MS: Retention time, 2.38 min; (M+H) = 570.

Step 2  6-(5-{[(4-Fluoro-benzyl)-(1-methyl-piperidin-4-yl)-amino]-methyl }-furan-3-yl)-3-
trityl-3H-benzooxazol-2-one: Sodium triacetoxyborohydride (71 mg, 0.33 mmol) was added
to a solution of 6-{5-[(1-methyl-piperidin-4-ylamino)-methyl]-furan-3-yl}-3-trityl-3H-
benzooxazol-2-one (95 mg, 0.17 mmol) and 4-fluorobenzaldehyde (21 mg, 0.2 mmol) and
acetic acid (20 mg, 0.33 mmol) in 1.5 mL of 1,2-dichloroethane. The mixture was stirred at
ambient temperature for 20 h, and then it was diluted with chloroform and washed with
saturated sodium carbonate solution. The aqueous phase was extracted with chloroform, and
the combined organic phases were washed with water and brine, dried over magnesium
sulfate, filtered and concentrated to leave the crude product. Chromatography (elution with
dichloromethane/methanol) gave 64 mg of product. LC/MS: Retention time, 2.99 min;
(M+H) = 678.

Step 3: 6—(5-{[(4-F1uoro-benzyl)—(l-methyl-piperidin-4—y1)-amino]—methyl}-furan-3—yl)—3H—
benzooxazol-2-one: 1 mL of 95% aqueous TFA was added to a solution of 6-(5-{[(4-fluoro-
benzyl)-(1-methyl-piperidin-4-yl)-amino]-methyl } -furan-3-y1)-3-trityl-3H-benzooxazol-2-one

(64 mg, 0.09 mmol) in 2 mL of dichloromethane, and the resulting mixture was stirred at
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trityl - 3H benzooxazol - 2-one: Sodium tri acet oxyborohydride (71 ng, O0.33
nmol ) was added to a solution of

6- { 5- [ ( 1-wot2hgdiospioper i di n- 4-yl am no) - net hyl | - f ur an- 3- yl pc3AtSeocicpb4834--
benzooxazol -2-one (95 ng, 0.17 mmol) and 4-fl uorobenzal dehyde (21 ng, 0.2
mmol ) and acetic acid (20 ng, 0.33 mml) in 1.5 nL of 1, 2-dichl oroethane.
The m xture was stirred at 20 anbient tenperature for 20 h, and then it was
di | ut ed Tqme Fereperaiistfor inbarkhewabisatias temovedtaiafitrddhs oulile pragiacth dhaifieation

olutio [<Y0) hase extract ed th chl
ioml;. Ine aéragglﬁ?g&j p’lﬁzgé%sg Is mﬁagﬁéaat%rﬁﬂh %?O%W&ﬁ&?@fw Q%P 880%\/%““)
magnesi Ui sadidRFRctidrs! w@feedoﬁaﬂleaoaﬁemer 8616€htt &aé %c%svédh% %Hﬂoe vH&P(T;!HCt

Chr omat ogr aphy (elution with dichloronethane/ nethanol) gave 6
product evaporailen akaesidudl dheQi msing2tob@neriton give2® fulghdd) prodiGT.8 LCSIVI:.ﬂo(lang 6an)5- {

4- Fl di n-4-yl t hyl
E(fu{aﬁ%i%;‘}? gﬁf— %gi @ﬁlp—agﬁl IE rrLym2 grSnO/ong!quggusyTFA was added to a
sol uti ofHefVR- (&éoivﬂhi %éthéﬂa!i ‘1”54)8)ppm 18ﬁ Cy h1% 14 Hz, 2 H) 2.14 (d, T = 13.8 Hz, 2

benzyl ) - (1- et eridin-4 -am no

%j_— f Elr anHB-Mr:B 4833tH)|2 91 h3l98t(ﬁn7301_i)(356|(d2} ens. 14(H4 ) 3875)@ mrg|379 s,2 W) of
i chl or t t resulti m xture was stirred at

2006/ 086 TR HCH) @%Q%olé/éwgﬁ&-%%m BhRp &lzal §Pd-3%0f-44 (m, 3 ﬁ%é 8§’rd§,vleHb was
renoved to afford the crude productg, gﬁfel igcati on was achieved via flash

silica gel chromatography (elution wt MeOH AcOH: water). The pool ed

fraeti on§4ﬂu®ommlhmlﬁqmdam-$ﬁb—mm 2wasiethgITa(Y ankthyl-plpeithn- Wiyl NaGie
evaporation of residual AcOH using toluene to g| ve 16 ng of product. LC/ M5

(long run): 5 Retention ti n'e,f\l/ ( M+H) 436. 1H NVR (400 MHz,

met hanol -D4) 8 ppm 1.86 (g, XN H) F2.14 (d, J = 13.8 Hz, 2 H)
2.84 (s, 3 H 2.92 - 3.08 (m 3 }1314%& 2 H 3.75 (s, 2
H 3.79 (s, 2 H) 6.62(5,1H)668 1(m3 7.34 (d, J =8.06 H, 1

H 7.38-7.44 (m 3 H 7.82 (s, 1 anple 119 10
(4- Fl uoro-benzyl )-[4- (1Hi ndazol - 5- yI) furan-2-yl met hyl ] - (1- net hyl - pi peri di

n-4-yl ) - anm nExarhpl® 1E8 wis @kt AGh Ny Espanpd tn Edfnpad 19 whsttaabtaablion sepaaid in
Exanple 119 with the exception of utilizing the respective starting

mat er i affs TSHRECH DS m%e%i)ﬁlaﬂpmaa%s auwwna&qwu@wm onder {origppare thehe
Crem) x4l VSR . KR 1 LT Pl B M 2 410
f olls5owm ng various procedures as Examples 120 to 169
The following Examples 120 to 169 were prepared following various procedures as
described herein with the exception of utilizing the respective starting materials and reagents
in appropriate quantities in order to prepare the Examples 120 to 169 as tabulated in Table 16.
Also summarized in Table 16 are the synthetic method used for the preparation of respective

20  Example and the observed LC/MS data.

Table 16
Synthetic LC/MS Data
Example | Method Chemical Structure and Chemical Name RT |M+H
No. Used (mins.)

120 Example

" O

5-[3-(4-Methyl-piperazin-1-ylmethyl)-phenyl]-
1H-indole

n.a. n.a.
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described herein with the exception of utilizing the respective starting

materials and reagents

Exanpl es wdQoaensd®S as tabul ated in Table 16.
are the synthetic nmethod used for the preparation of respective

in appropriate quantities in order to prepare the

Al so sumrariuseasiomsTabl e 16

20 Exanpl e

and the observed LC/ M5 data. Table 16 Synthetic LC/MS Data Exanple Met hod

Chem cal—Structure and Chemical Name RT M+ H No. Used (mins.) 120
Exanpl ¢ nlal n| &xamplq, £--N=-j \ 1/ n.a. n.a.
5-[ 3- (4- Met hyl | pi per az| n- 1%§T et hy} ) “Rheqy! ] iihdol e| 96 WD|2006/ 086705
PCT/ US2006/ 004879 - 121| Exanpl e~ HC-N . g b 1 b- [3-({4- Methyl -[
1, 4] dijazepan- -yl nethyl)- phenyl]-1HXn 1227Exanple F 4./9 | b 401 1 |
[/ IN H/ /IN\| HN CH3 5- [4-Fluoro-3-(4-nethyl-2-pyridin-4-yl
pi per azi n- 1-yl et hyl ) - phen-{-Methyhfliod Jdiazda- Examgeh)-/ Chiral (7.02b [400 1-\
Il / FNI / N HN CH3 5-{ 3- 28—&4-F_I uar o- phenyl ) - 4- met hyl pi perazi n-
1-yl methyl ] - phenyl } -fHindol e Pbenyl]-1H-indole
122 | Example O F 491° | 401
L (t‘/‘; g
H EN NS
\
CH,
5-[4-Fluoro-3-(4-methyl-2-pyridin-4-yl-
piperazin-1-ylmethyl)-phenyl]-1H-indole
123 Example Chiral 7.02° | 400
F
1 ( TO
N N,
H
('l“
CH,
5-{3-[25-(4-Fluoro-phenyl)-4-methyl-
piperazin-1-ylmethyl]-phenyl } -1H-indole
124 Example O n.a. n.a.
1 eopete
N N .
; HSC\NJ/
\ _Cl
cH, ®©
N-[3-(1H-Benzotriazol-5-yl)-benzyl]-N-
benzyl-N',N'-dimethyl-ethane-1,2-diamine
hydrochloride
125 Example F 6.72° | 476
® .
0 Sspeve]
N
H
H,c’U ©
4-Chloro-N-[2-fluoro-5-(1H-indol-5-y1)-
benzyl]-N-(1-methyl-piperidin-4-yl)-
benzamide
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124 Exanple n.a. n.a. I, 17 NI \'/ NN/ N\ HHICNC CH3 HNJ[3-(1
H Benzotri azol -5-yl)-benzyl ]-N- benzyl-N , N -di net hyl - et hane-1, 2-di am ne
hydr ochl owodeosl@670Exanpl e F 6. 72b 476 20 N N 1 ci H HECcTNS2008/004879
4-Chl oro-N-[ 2-fl uoro-5-(1H i ndol -5-yl)-

benzyl ] - N- (1- net hyl - pi peridin-4-yl)- benzam de 97 WO 2006/ 086705
PCT/ US2006/ 004879 126 Exanple F 6.15b 486 20 CON/ NOHHCNO 3
Benzol[ 1, 3]126 ox plExapteat boxyl i ¢ aci d F&Fluoro-5-(1 H i ndels5-|yl4sebenzyl ]

-(1-nmethyl - piperidin-4-yl)-and i ampl e F F 7.06b| 510 20 F cONCXF H
-5-y|-b|]> N (1]
o

HCAN O 3 N[2-FlUoro;5-(1
N 0

Benzo[1,3]dioxole-5-carboxylic acid [2-
fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-
piperidin-4-yl)-amide

127 | Example O F F 7.06° | 510
e
H : .

Hso”N ©

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-

methyl-piperidin-4-yl)-4-trifluoromethyl-

benzamide

128 | Example O F 7.11° | 528
20 o F
N N F

4-Fluoro-N-[2-fluoro-5-(1H-indol-5-yl)-

benzyl]-N-(1-methyl-piperidin-4-yl)-3-

triﬂuofomethyl-benzamide

129 | Example O F 4.99° | 443
Z "N

20
(1 |
T
H
HSC’N ©

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-

methyl-piperidin-4-yl)-isonicotinamide

130 | Example O fo 6.92° | 492
N

N
e
H,c” °

N-[3-(1H-Indol-5-yl)-benzyl]-N-(1-methyl-

piperidin-4-yl)-4-trifluoromethyl-benzamide
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met hyl - pi peridin-4-yl)-4-trifluoronmethyl- benzam de 128 Exanple F 7.11' 528
201 /I IFNN\VF HHCNOFF 3

4- Fl uor o-we[28edidsems 0- 5- (1H-i ndol - 5-yl ) - PCT/US2006/004879

benzyl ] - N- (1- net hyl - pi peridin-4-yl)-3- trifluoronethyl-benzam de 129

Exanple F 4.99b 443 20N \ NN HO HC"r 3

N-[ 2- Fl uoro-5- (1Hindol -5-yl)-benzyl]-N(1-

met hyl { pi p&t i d| Exdmyple) { i soni coti nanfdex, 130 Exanple F F| 66.9%b (49020 /| F

N N H{H3C N O N-[3- (1H I ndol - 5, zy| | F1- met hyl }

pi peridin-4-yl)-4-4rif|uoronet % @ rm%/@%g WD 2006/ 0867085

PCT/ US2006/ 004879 131| Exanpl e 0. 73' 6Qf \"/ / F 20 1f N\I [HGN C
4-Fluoro-N-[4-fluoro-3-(1H-indol-5-yl)-

benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide

132 | Example ® F £ 6.85° | 510
. " G\IJ/ o

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(2-

pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-
benzamide

133 | Example i 6.75° | 460

20 y O O F

A A
a

4-Fluoro-N-[3-fluoro-5-(1H-indol-5-yl)-

benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide

134 Example F 7.07° 492
20 / F

gfo

N-[3-(1H-Indol-5-yl)-benzyl]-N-(2-pyrrolidin-

1-yl-ethyl)-4-trifluoromethyl-benzamide

135 Example O 5.05° | 425
"
20 Y@“

QIO

N-[3-(1H-Indol-5-y1)-benzyl]-N-(2-pyrrolidin-

1-yl-ethyl)-isonicotinamide
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4- Fl uoro-N-[ 4-fluoro-3-(1Hindol -5-yl)-
benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzam de 132 Exanple F F F 6.85b 510
20 N N \ Iw®B 2bbedsbfof 2- Fl uor o-5- (1 H i ndol - 5-yl ) - benzyl ] - RcCArS2006/004879
pyrrolidin-21-yl-ethyl)-4-trifluoronethyl- benzam de 133 Exanple F 6. 75b 460
20N I NI / N\ F Nf OC4-Fluoro-N [3-fluoro-5-(1Hindol-5-yl)-
benzyl | =N-(2-pyrrolidin-1-yl-ethyl)-benzanmide 134 Exanple i | F 7.07b 492

20 FF |N R4 H fExamgieN-[S-(l H- | ndofl yI)-beszyI]-N-(Z-pX/.mbol I di10-
1-yl -etthyl )-4-frifluorpnethyl-b 1 nple / 5.05b 425 20 N/ [/
H~ I\ f N\laF ol [3-(1 Wik benzyl ]- N (R-pyrradlidin-

| - 55
1-yl -ethyl)-ispnicotinanmi de 99"WD 2 0,67 6705 PCT/ US20p6/ 004879 136
Exanple F/ F F 7.16b 510 20 F N /K

N-[4-Fluoro-3-(1H-indol-5-yl)-benzyl]-N-(2-
pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-

benzamide
137 | Example O F 5.16° | 393
42 4 O \
N\ﬂ [ij“'Q
OH Chiral m
O)\CH

5-[4-Fluoro-3-(2R-thiophen-2-yl-piperazin-1-
ylmethyl)-phenyl]-1H-indazole acetate

138 | Example N7 o 4.61° | 433
53 H = F
e
(0]

o™

4-Fluoro-N-[4-(1H-indazol-5-y1)-furan-2-
ylmethyl]-N-(1-methyl-piperidin-4-y1)-

benzamide ,
139 Example O F F FChira' 6.64° 497
53 N O ! Y©)< F
N g I

HC
N-[2-Fluoro-5-(1H-indazol-5-yl)-benzyl]-N-
(1-methyl-pyrrolidin-3R-yl)-4-trifluoromethyl-

benzamide
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HJ( NN O N[4-Fluoro-3-(1Hindol
pyrrolidin-1-yl

393 42 IwoN/@b0s |

-ethyl) -
H OH Chiral
5-[4- Fl uor o- 3- (2R-t hi ophen- 2-yl -

-5-yl)-benzyl]-N(2-
4-trifluoronethyl -
N H 0 CH3

benzam de 137 Exanpl e |

F

PCT/US2006/004879

5. 165

pi perazin-1- ylnmethyl)-phenyl ] 1H i ndazol e

acetate 138 Exanple N b--(; 0 4.6lb 433 53 H/ F N\ H3CNNO
4-Fluoro-N-[4-(1H i ndazol -5-yl)-furan-2-
yl met hyl ] 146 ( 1} idstinple- pi peri di benzam de 139 Exanmpe® K R46 Ghiral
6.64b 497 53 N, /1 -1, F N 2- FlLyoro-5-(1
H i ndazol - 5-yl -bgﬁzyl -N-(1- py di n- 3R-yl ) -4-tri|f | uor ogmet hyl -
benzam|de 100 MO 2006/ P86705 PCﬁ/ 004879 140 Exapple F|5.78b 445 70
~\V 1/ FNI{ N\ on "y
A o
F
5-(3-{[(2-Dimethylamino-ethyl)-(4-fluoro-
benzyl)-amino]-methyl }-4-fluoro-phenyl)-1H-
indole-3-carbonitrile trifluoro-acetate
141 Example 2.12° 439
\ O
77
N-[3-(1H-Indol-5-yl)-benzyl]-N-(3-pyrrolidin-
1-yl-propyl)-isonicotinamide
142 Example 2.15° 457
77
N-[4-Fluoro-3-(1H-indol-5-yl)-benzyl]-N-(3-
pyrrolidin—1—yl-propyl)—isonicotinamide
143 Example 2.3¢ 439
\ O
77
Pyridine-2-carboxylic acid [3-(1H-indol-5-yl)-
benzyl]-(3-pyrrolidin-1-yl-propyl)-amide
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OH H30~-N F CH3 OF F 5-(3-{ [(2-Dinethylam no-ethyl)-(4-fluoro-
benzyl)-am no] -nethyl } -4-fluoro-phenyl)-1H indole-3-carbonitrile

trifl uor owecetcatse70s41 Exanmple 2.12c 439 77 \ | / o N Rch/u$2006/004879
N-[3-(1H I ndol -5-yl)-benzyl]-N-(3-pyrrolidin- 1-yl-propyl)-isonicotinam de
142 Exanple N\ F 2.15c 457 77 o N N/ J GN N [4-Fluoro-3-(1

Hindol -5-yl)-benzyl] -N-(3- pyrrolidin-1-yl-propyl)-isonicotinam de 143
Exanpl ¢ N124 3c ZEiQmp]Zﬁ | \ o Q\~ NR Pyri di ne- 2- car boxy39 q aitied
[ 3- (1H{i ndol -5yl ) - benzyl]-(3-pyrr8 ' -yl -propyl)-amde |101 WO
2006/ 086705 PCJ/ u§5006 004879 144 Exanpl @ 2.73c 506 |77 \ |

N-[3-(1H-Indol-5-yl)-benzyl]-N-(3-pyrrolidin-
1—yl-propyl)-4—triﬂuoromethyl-benzamide

145 Example 2.35° 457

77 O
D @D

Pyridine-2-carboxylic acid [4-fluoro-3-(1H-
indol-5-yl)-benzyl]-(3-pyrrolidin-1-yl-propyl)-

amide
146 Example 2.64° 445
" Roaro
Pyridine-2-carboxylic acid [4-(1H-indol-5-yl)-
thiophen-2-ylmethyl]-(3-pyrrolidin-1-yl-
propyl)-amide
147 Example F 3.0° 512
77 Fr
= /s 0 O
N AN AN
N-[4-(1H-Indol-5-yl)-thiophen-2-ylmethyl]-N-
(3-pyrrolidin-1-yl-propyl)-4-trifluoromethyl-
benzamide
148 Example 7 \N 2.47° 431
77 = = 0o X

INI = N\/\N: 7

N-[4-(1H-Indol-5-yl)-thiophen-2-ylmethyl]-N-

(2-pyrrolidin-1-yl-ethyl)-isonicotinamide
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ON Ft e GNN [3-(1 HIndol-5-yl)-benzyl]-N(3-pyrrolidin-

1-yl -propyl)-4-trifluoronethyl-benzam de 145 Exanple F N_ 2.35¢c 457 0 77
. HN / NvByweadisorms2- car boxylic acid [4-fluoro-3-(1H
i ndol -5-yl)-benzyl]-(3-pyrrolidin-1-yl-propyl)- am de 146 Exanple N I 2.64c

PCT/US2006/004879

445 o 77 N/ ~ ~s H _ i NN Pyridine-2-carboxylic acid
[4-(1H-indol -5-yl)- thi ophen-2-ylnethyl] -(3 -pyrrolidin- | -yl-
propyl )} - atdi%le LExakyknple F 3.0c 512 77 FR“S H NND N-[ 2671 431
H I ndoli - 5-yl ) -t hi gphen; 2-yl methyl | -N- (FH-parroli
di n- 1-yl - propy )-1 trifluoroeyt pehizam dé&” 148 Exanple N 2.|47c 431 77 s
o\ NN N [4f(1 HIndol-5- N N g S '] - Nt '
(2-pyrnolidin-f-yl-ethyl)-isonicotinamde 102 2006/ p86705
PCT/ US2006/ 004879
Pyridine-2-carboxylic acid [4-(1H-indol-5-yl)-
thiophen-2-ylmethyl]-(2-pyrrolidin-1-yl-ethyl)-
amide
150 Example RF 3.01° | 498
77 _ . YQ)(F
/ S
N-[4-(1H-Indol-5-yl)-thiophen-2-ylmethyl]-N-
(2-pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-
benzamide
151 Example NF | 2.55° | 429
= O X
77 L j 0 O
H = NN
Pyridine-2-carboxylic acid [4-(1H-indol-5-y1)-
furan-2-ylmethyl]-(3-pyrrolidin-1-yl-propyl)-
amide
152 Example R F 2.95° | 496
Tl = o F
FO-0OCC0
H = NN ~
N-[4-(1H-Indol-5-yl)-furan-2-ylmethyl]-N-(3-
pyrrolidin-1-yl-propyl)-4-trifluoromethyl-
benzamide
153 Example Z N 2.37° | 415
77 Z /0 O
Oy
N-[4-(1H-Indol-5-yl)-furan-2-ylmethyl]-N-(2~
pyrrolidin-1-yl-ethyl)-isonicotinamide
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149 Exanple N 2.67 431 77 CN s No Pyridine-2-carboxylic acid

[4-(1Hindol -5-yl)- thi ophen-2-ylnmethyl] -(2-pyrrolidin-1-yl-ethyl)- am de
150 ExanpWe 2bodsgio8lc 498 77 o F NS . Hb / N\ NV N PCEAS2006/004879
H I ndol - 5-yl ) -thi ophen-2-ylmethyl] -N- (2-pyrroli din- |
-yl -ethyl)-4-trifluoronethyl- benzam de 151 Exanple N 2.55c 429 77 He\
/it N~ Pyridine-2-carboxylic acid [4-(1Hindol-5-yl)- furan-2-ylnethyl]
- (3-pyrt qghdl T eylidT Opyl ) - ami de 152 Exapphe F F 2. 95c248% | 71 | F N
b-C~~| HO N | N [X-(:_H-I ndol - 5-yl )-furoan-& | met hyl ] -IN-( 3-
pyrrolji di n- 1-yl - pflopyl}) - 4-tr} ronpebh bénzam de 1%3 Exanple IN 2.37c
415 Q 77 CN | / \ C4)-_ N4\ P N\/\NQ
N-[ 4- (|1H- I ndol| - 5-yl ) - fiur an- 24 yNset hyl ] - N- ( 2-
pyrrolii di n-1-yl -ethyl )-i soni cotinam.de ..103 WC 06/ Q86705
PCT/ U32006/ 004879 ﬂ’yn%me—f—cargoxyhc a01d1[9f (ﬁﬁom%&()? yB
furan-2-ylmethyl]-(2-pyrrolidin-1-yl-ethyl)-
amide
155 Example AF 2.94° 482
F
77 o
7z / (0}
N = N\/\NQ
N-[4-(1H-Indol-5-yl)-furan-2-ylmethyl]-N-(2-
pyrrolidin-1-yl-ethyl)-4-trifluoromethyl-
benzamide
156 Example . Y@q 2.44° 445
®) ™
77 d S -.
¥ // N\/\/'\E>
N-[4-(1H-Indol-5-yl)-thiophen-2-ylmethyl}-N-
(3-pyrrolidin-1-yl-propyl)-isonicotinamide
157 Example A N 2.39° 429
= 0 s
| RO-eOCD
H NN
N-[4-(1H-Indol-5-yl)-furan-2-ylmethyl]-N-(3-
pyrrolidin-1-yl-propyl)-isonicotinamide
158 Example 2.54° 459
77
N-[2-Chloro-5-(1H-indol-5-yl)-benzyl]-N-(1-
methyl-piperidin-4-yl)-isonicotinamide
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154 Exanple N' 2.55c 415 77 0 CN H Pyridine-2-carboxylic acid
[4-(1Hindol -5-yl) furan-2-ylnmethyl]-(2-pyrrolidin-1-yl-ethyl)- amde 155
Exanpl e FwB 280694670482 0 \ | 77 F O NH PCT/US2006/004879
N-[4-(1H I ndol -5-yl)-furan-2-ylmethyl]-N-(2- pyrroli din-1-yl-ethyl)
-4-trifluoronethyl- benzam de N 156 Exanple, / N 2.44c 445 77 o

N-[ 4- (1H-+Agdol—5-yl)-thiophen-2-yl methyl ] - N (3-pyrrolidin-1-yl-propyl)-i
soni cot i|nartPde EE?‘ Bpdple i N 2.39c 429 F77 0 @ N, ~|'611b 407

N-[ 4- (1K I ndol - 09 furan- 2-vyl A L (3- ’
pyrrolidin-1-yl gy {i soni cofi 1587 Bxanpl e cl 2.54c 459 771 /

N HN'CH3‘NNN-[2 or o- 5- (§H ndol-fN sbenzyl]-N-(1-
N

O

Ho N

5-[4—Fluoro—3—(4—methy1—2R-thiophen-2-yl-
piperazin—l—ylmethy])-phenyl]—lH-indazole

H

acetate

O F Chira 6.04° | 407

95 N O 1 @
N ] [ j

H30 OH CHS

160 Example

5—[4-Fluoro-3-(4-methyl-2R-thiophen—Z-yI—
piperazin—I—ylmethyl)-phenyl]-1H—indazole

acetate

r@

5-{5- [2S—(4—Fluoro-phenyl)—4—methy1—

161 Example
103

Chiral 4.91° | 301

IZ"Z\:

piperazin-1 -ylmethyl]-furan-3-yl }-1H-indazole

162 E
xample (i./‘; 5.63° 444
104

Pyrazine—2-carboxylic acid [2-fluoro-5-(1H-

indol-5-yl)-benzyl]~( 1—methyl—piperidin-4—yl)—

amide
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met hyl - pi peridin-4-yl)-isonicotinamde 104 WO 2006/ 086705

PCT/ US2006/ 004879 159 Exanple F Chiral 6.11 b 407 95 NI I Nf 3 ON
H3C' OH CHBOR20¢csEi0a0r 0- 3- (4- et hyl - 2R-t hi ophen- 2-yl - pi peraseevs/ob4879

-yl met hyl ) -phenyl] -1 Hindazole acetate 160 Exanple | F Chira--6.04 b 407
5 N I~\ \\ Nv i~ SOCND S H3C OH CH3
5-[ 4- Fl uor o- 3- (4- net hyl - 2R-t hi ophen- 2-yI -
pi per gzZi -yl IphenylT-1H 1 nd :
D 610 310108 TR 171N G 5.
pi per azi n- 1-ylinetlgl ] -{f ur an- 3-
104 1 || ' NI H H3CN O |Pyrazi nen2>cér ’
i ndol -5-y1) - benzyl ] - (1- met hyl - fi peHrCa/Ei nj4 .

acetate 161[Ezasble MThir al

4- Fl uor o{phenyl) - 4- met hyl -
@ 162 Exqnple F 5.63b|444
d [ 2- Fugro-5- (LH
am de 105

Pyridine-2-carboxylic acid [2-fluoro-5-(1H-
indol-5-yl)-benzyl]-(1-methyl-piperidin-4-yl)-

amide

164 | Example O F 5.15° | 443
N N N {
D
HSC/N °

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-

methyl-piperidin-4-yl)-nicotinamide

165 | Example O F 7.06° | 526
104 / O
N O/N j’<F
HSC/N ° F7OF

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-

methyl-piperidin-4-yl)-3-trifluoromethoxy-

benzamide
166 | Example O F 5.19° | 443
N N S
H J
O
C?‘

N-[2-Fluoro-5-(1H-indol-5-yl)-benzyl]-N-(2-

pyrrolidin-1-yl-ethyl)-isonicotinamide
167 | Example F O 522° | 443
N Ne A
o

N-[4—Fluoro—3—(1H—indol—S—yl)-benzyl]-N‘-(Z-

pyrrolidin-1-yl-ethyl)-isonicotinamide

106



WO 2006/ 086705 PCT/ US2006/ 004879 163 Exanple F 5.55b 443 104 NI / _ NN
HHCAN O 3 Pyridine-2-carboxylic acid [2-fluoro-5-(1H
i ndol - 5- yWp-2b@nmyiof- ( 1- net hyl - pi peri di n-4-yl)- am de 16#CEABr@cm04875. 15b
443 104 NI / ,N\ N HHC AN O 3
N[ 2- Fl uor o- 5- (1H-i ndol - 5-yl ) - benzyl ] - N- (1-
nmet hyl - pi peridin-4-yl)-nicotinamde 165 Exanple F 7.06b 526 104 N1 / N\
| H H3C. NF N ERaplor o- 5- (1H-i nd -yl)-benzyl ]-N-(1F 7.34° | 460
met hyl {pi peridin-4-yl)+3-trifl Y- qzarride 166 Exanple F 5.19b
443 104 /1 1 \|/ 10‘% [{/N\ H -5 -(1 Hindol-5-yl)-benzyl]
-N-(2- {pyrrolidin-1-yl}ethyl )-iuéoni@ I nam de 167 Exanple F %.22b 443 104
N

X

H,C™ "OH

N-[4-Fluoro-3-(1H-indol-5-yl)-benzyl]-N-(2-
pyrrolidin-1-yl-ethyl)-4-trifluoromethoxy-.

benzamide acetate

169 | Example 4.69° | 425

104 J l Z N
avens
H
HSC/N °

N-[3-(1H-Indol-5-yl)-benzyl]-N-(1-methyl-

[=]

piperidin-4-yl)-isonicotinamide
= short LC/MS method; ° = long LC/MS method; ° = method 3; n.a. = not available.

Example 170
5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl}-phenyl } -3-methyl-1H- | :

indole 3

F Chiral
HG
F
o
B
Step 1: (S)-2-(4-Fluoro-phenyl)-1-[2-fluoro-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-
benzyl]-4-methyl-piperazine: A mixture of (S)-1-(5-bromo-2-fluoro-benzyl)-2-(4-fluoro-
phenyl)-4-methyl-piperazine (0.87 g, 2.28 mmol), bis(pinacolato)diboron (0.61 g, 2.39 mmol),
potassium acetate (0.89 g, 9.11 mmol) and PdCly(dppf).DCM (186 mg, 0.23 mmol) in
10 degassed, anhydrous DMSO was evacuated and then repressurized with nitrogen. This
process was repeated several times to minimize the amount of oxygen in the reaction mixture.
The mixture was heated at 85°C for 4 h. The reaction was diluted with DCM and washed with
water and brine, dried over MgSO,, filtered and evaporated to give a dark brown syrup.
Chromatography on silica gel, eluting with 2% isopropanol/DCM gave 709 mg of the product.
15 Step 2:  5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl } -3-
methyl-1H-indole. FibreCat 1001 (4 mg, 0.0006mmol) was added to a mixture of 5-bromo-3-
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NI NH NJ[4-Fluoro-3-(1Hindol -5-yl)-benzyl]-N(2-
pyrrolidin-1-yl-ethyl)-isonicotinamde 106 WO 2006/ 086705

PCT/ US20080Q0¢62088705168 Exanple F 1" | F 7.34" 460 F 10£c%uN2006i00437¢% GNf O
H3C OH N [4-Fluoro-3-(1Hindol -5-yl)-benzyl]-N-(2- pyrro |i din- |
-yl -ethyl)-4-trifluoronmeth oxy- , benzam de acetate 169 Exanple i | 4.69b

425 104 N/ N-Trc HHCANO 3 N[3-(1HIndol-5-yl)-benzyl]

- N- (1- nBlethylindddé 180 idg, ne 44Iyllrﬁol,l eg;m -@lofligranihdeyl)-a-[2-fRlogs-5- (L@l%temﬂqurl— =
| ong LC/ MS net hod; net hod 3; = not avail able. Exanple 170 5-
4 Fi uor &gzldzgapmMam%wa bﬁﬁ@ﬂlrﬂ)m‘?ﬁth)’}d?ﬂ]?ﬁiﬁmb‘? per é@ n- 10991 net fyf - pH’éTHE}]I

i ndol. e
(92 (Pl e R P44 i Gl i) et By IR TEMy 280 4 056
di oxabopl ANilast o W%&{&doué‘ d{Bxahy| Tﬁé RSk fukd Wﬁs héutBd %t YS®COfor 5 min. with
(S)-1-(5-brono-2-fluoro-benzyl)-2-(4-fluoro- phenyl)-4-nethyl-piperazine
(0. 87 gmi@o®@8varirddjatiohi sl maxtoteaway fitbed omd (t0e Golatjles2vEs removed in vacuo.
The residue was partitioned between ethyl acetate and water, the phases were separated and
the organics were dried over magnesium sulfate, filtered and concentrated. The residue was
chromatographed (silica gel, elution with methanol/DCM) to give 32 mg of product. LC/MS
(long run): Retention time, 6.54 min; (M+H) =432.2
10 Example 171
[2-Fluoro-5-(1H-indol-5-y1)-phenyl]-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-yl]-

methanone

Soapdey

N
|

CH,

Step 1. (5-Bromo-2-fluoro-phenyl)-[(S)-2-(4-fluoro-phenyl)-piperazin-1-yl]-methanone:
15  Diisopropylamine (0.47 g, 3.7mmol) and HATU (0.69 g, 1.8 mmol) were added to a mixture
of 5-bromo-2-fluorophenylcarboxylic acid 90.4 g, 1.8 mmol) and (S)-3-(4-fluoro-phenyl)-
piperazine-1-carboxylic acid tert-butyl ester (0.34 g, 1.8 mmol) in SOmL of
dimethylformamide. The mixture was stirred at ambient temperature for 15 h. The volatiles
were removed in vacuo, and the residue was partitioned between ethyl acetate and 1M sodium
20 bicarbonate solution. The organic phase was washed with water, dried over magnesium
| sulfate, filtered and concentrated to leave 0.46 g of product. This material was dissolved in
4.5 mL of dichloromethane and added to 10 mL of 95% trifluoroacetic acid/water. This
mixture was stirred at room temperature for 1.5 h and then the volatiles were removed in
vacuo. The residue was purified by chromatography on silica gel (elution with 3%
25 ethanol/dichloromethane) to give 0.32 g of product. LC/MS: Retention time, 2.08 min;
(M+H) = 381/383
Step 2: (5-Bromo-2-fluoro-phenyl)-[(S)-2-(4-fluoro-phenyl)-4-methyl-piperazin-1-yl]-
methanone: Formaldehyde (1.47 mL, 19.4 mmol of 37% aqueous solution) was added to (5-
Bromo-2-fluoro-phenyl)-[(S)-2-(4-fluoro-phenyl)-piperazin-1-yl]-methanone (0.32 g, 0.65
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pot assi um acetate (0.89 g, 9.11 mml) and PdC12(dppf).DCM (186 ng, 0.23
nmml ) in 10 degassed, anhydrous DVSO was evacuated and then repressuri zed
wi t h ni t rwgenos/0Bios process was repeated several tinesPpCo/us2ecnn®es t he
anount of oxygen in the reaction mxture. The m xture was heated at 85C
for 4 h. The reaction was diluted with DCM and washed with water and
brine, dried over MgpSH, filtered and evaporated to give a dark brown
syrup. nfchslpimetgl afmyetieamob i Thecmu@m‘e waglstitredat amhiiitnt28mp&afrofoandl dndGhmgave
709 ng of the product. 15 Ste

5-{ 4- FI srsfiem3ripgetoxyhorahyeide Sﬁ%?nﬁi 3 qmmebnyes pidsdy asl the regiiRg RYrepiahy| ) -

m xt or o 0reehoRRAREs TheuEEs oty ostsf A HILORR) beiBseeah bl .

(30 rrg b&wkdimatlyl acetate and 1M sodium bicarbonate solution. The organic phase was washed
(S)-2-(4-fluoro-phenyl)-1-[2-fluoro-5-(4,4,5,5-tetranet hyl -
[1, 3, 2] W@xwo%odnﬁmbmwa%é@ﬂ}wp apdnheingy drigd PEPTIRRERESUED swipte. lteredring ) |

260 L, BosBIRab I Terle Gl e f Fegi, Kb RiRisbon SR A5 i, GRAACRRAETY o

150C f ostdp B n[z 1610 - IH-GIdOWEWE)-pHicheildi[35-(A-fluorbhghery My ULkihethyBpipbiazinel-§4- and
the volatiles were renoved in vacuo. The residue was partitioned between

et hyl aﬁ@ﬂé*@lén%md z“wam@ﬁumt ré @rhsr@m@ Znﬂrl@rogémylér{@&zaﬁ uqrﬁ@h%éhﬂnr@%hbder e

Chr oo PRSP 30 o1 bt ShEAD ARG REREN Bl QI8 ol B35 MRS

E)r( Oﬁbuf?t cels%ﬂl Narbonk@NEh Gvuﬂé} (metmnt N 2.0 fnol§-iR4 0l of Molkhne whs ?degasl&i
anpl e

[ 2- FI uo(&yagw(rqﬁn-nuvndzm apd prossyirenyith- firegqg X timeplo- pHetdppiuDER K9p3'b|aoer azi
: F
s b onD05TF FIANS Vs ot £ e Rt i Pbse ety s TR G IR s i 1T yolasies, anon

e: 15 Dvdeﬁd)ﬁhﬁmédi M drgio #hd4Re Bosidhe Waqua}mﬁﬁed béehlded ih§Paddtatd afkl mk ) THer e
added to a mixture of 5-brono-2-fluorophen | carboxylic acid 90.4 g, 1.8

mol ) antEap) Pigsg Aual washed pitbyatgr, dplﬁé@f\’arz O~ f;hmb@)ayﬂuedammadtt@rgwebm yl
Sti B eq Sk byt swoer cremaerety op Hiserpe Bihgapi PR gRmal P ikt a
vacuo, @pghetpdSducESLARES Big Ra)iRétbANRGIREIRERILIIMH)agst ate and 1IVI sodl um
Example 172
4-Fluoro-N-[2-fluoro-5-(1H-pyrrolo[2,3-c]pyridin-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-

benzamide

20
Step 1: N-{5-[4-((E)-2-Dimethylamino-vinyl)-5-nitro-pyridin-2-yl]-2-fluoro-benzyl }-4-

fluoro-N-(2-pyrrolidin-1-yl-ethyl)-benzamide: 4-Fluoro-N-[2-fluoro-5-(4-methyl-5-nitro-
pyridin-2-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-benzamide (prepared according to example
20, 600 mg, 1.25 mmol) in 15 mL of dimethylformamide was treated with dimethylformamide
25  dimethyl acetal (0.23 mL, 1.68 mmol), and the resulting mixture was heated at 80°C for 5 h.
The mixture was allowed to cool and the volatiles were removed. The residue was partitioned
between ethyl acetate and water. The organic phase was washed with water, dried over
MgSOy, filtered and evaporated to give an oil. The above process was repeated to give 485

mg of product.
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20 bi carbonate solution. The organic phase was washed with water, dried
over magnesium sulfate, filtered and concentrated to | eave 0.46 g of
product . wbizsoemmtmsi al was dissolved in 4.5 nL of di chiporaseddsans7and
added to 10 nL of 95%trifluoroacetic acid/water. This mxture was stirred
at roomtenperature for 1.5 h and then the volatiles were renoved in

vacuo. The residue was purified by chromatography on silica gel (elution

with 3%ip »t hmrbm@ﬂabmmamﬁmlbpz @cy[ejrﬂnsa y@ Izl -O8 (@epyrrdliinvB:yl-
Retention tinme, 2.

(5- Br on@ihzl-)fopwrmd@henyl - éfsﬁ) I&) @@Wﬁﬁ@fl@nﬁlﬁe\ﬁw@ SANERPHGHN-PerZai01 - yi

-a d(rjrgfjh? On(r%el} & ?luoro ﬁ P(E >ﬁ)yrroflc}mlll ylrgthyli‘gerﬂzaﬂﬁa)é (4%5' n?’g7 %931%{'1%%%% G gtlﬂ%’l nas

Br onD- 2xdck410%/as BRRBY Withl 108) mg of 40%| RiICamaben phr) ofitiydeiged ifor- 18 iy Thegtikarone
(0.32 g, 0.65 108 WO 2006/ 086705 PCT/ US2006/ 004879 mmol) in 10 nl of

met Banowas Thiered furongh eelite smdr the dilizeteaiyps eprcenBaipe riat wiceof oFhel 195idigdWathen

oS o e BRI, ShbR i, B e BRIt e RO o Yihel DS LEPHE {1 1O
the r eshﬂidﬁct\@cm RQGRHn tBAE ER mEL; gm}fy&%ﬁt &1 andr (e 8z DNscaphdat e

solutio The ‘organi ¢ phase was washed 5 With 1M sodi um bi carbonat e
sol uti oppmand. (blr(bme 4 1) 287 Gves, 2FBgheG dmlgbt §,218) 3.5 It &rea6 Had2 H) 4.75 (s,

Coiey o3 548, | TBYE 7 3s T B8 52 b 2B 7R € Tb. 80 b, T Sod () ™
[ 2-fd uOn0s 8o, (U ol 9 i) 3.0P e 0 b7 k51 b I $240) oxphenwl, Ayt hyl - pi per azi

n-1-yl]- methandone: A'mxture
(5-brono- 2-fl uoro- phenyl) [(S)- 2 (ZEthptfrbﬁphenyl) 4 met hyl -

D P 55 MBI RS PR BoHE e er i ey Py o - Bgn b Asetth 10
nm. of di oxane was degassed (evacuate)qi:acuo and pressurize with
7

nitrogen, 3 tines). PdC12(dppf).DCM ( . 0513 mml ) was added and
the m xture was heated at 110 -/ The vol atiles were renpved

i n vacuo, and the residue was oF:] |on en ethyl acetate and water.
The organic phase was washed vvlth vvater ried over MyS04, filtered and
evaporated to give a 15 dark br @rup. | Chr omat ogr aphy on silica gel,

eluting with 2% et hanol / DCM g&¥é 74t ny o? t he product. LC/ MS (Il ong run):
Retention tine, 5.24 mn; (MH) =432 Exanple 172

4-Fl uoro-N-[ 2-fluoro-5-(1H pyrrolo
[2,3-c]pyridin-5-yl)-benzyl]-N(2-pyrrolidin-I-yl-ethyl)- benzamde F I OF
NNNH.
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GN O 20 Step 1: N {

5-14-((E)-2-Di net hyl am no-vinyl)-5-nitro-pyridin-2-yl]-2-fluoro-benzyl }-4-
f | uor o- N-Wd-2pywosetosdi n- 1- yl - et hyl ) - benz am de: 4-Fl uor op/(s2edkloousro- 5
-(4-nmethyl -5-nitro-
pyridin-2-yl)-benzyl]-N(2-pyrrolidin-1-yl-ethyl)-benzam de (prepared
according to exanple 20, 600 ng, 1.25 mol) in 15 nL of dinethylformam de

was tregked. Widhsth iRt neaer R 27 dhyetdtt BEGSI piratife 23bokylatt. (@D gl
and the rgsu lting mIﬁ;turee was he}gt ed at g%c for 5 hﬁra'llhee mxt}t]J?e(wasng .

Eu | owed13. DT] ﬁ?mdﬂ) ama00 el w6 IREM was treated peAHY edth Mive-ohdesoperbengais #ad (91 oned
et ween_et acet at d t Th

1 oq oYEb 3 Wy 8t T M BReH P g SRR o ST Janbraatay and paen S 1
process t

proces 2%%?%%@@@&&24 R ggbf’ﬁeé%lorepergénzefc%k%as 10R1\VVA 12006/,086604 4 d,

4- Fsuor @ niY: f2acktone ms?addéld—hmiystomtld{)ﬂ 3-dc]Theni2 gobsgdiwmpreeialyis gl ind mu r ol i

di n-1-yl - ethyl)-benzam de:
5- { 4- ({ & valeDARRgHpam HEIGe ﬁ?ﬂ% hs il acetaf yagiaddest gnq ths mpifyss gas washed

ib ﬁnzyl Y5 Athfﬂn{ﬁgr 8?4:\& ggerps)é)rd{\ﬂlll sgffﬁe eyl @bhy |cbné%‘ﬁﬂ§t%&‘t9@eivé8§sm whicl wago! )

acet at treated with ng of 10% Pd/ C under 3 bar
of hydr pgﬁlbdfbychi&nhtogfﬁlphy (Sl]XdiaLgeﬂE, utivmswith bﬂhyk Mtaltdvip&m@ﬂ:) cffordieg 3134 g e

(a L%aﬁée“ﬁ%afq%?,ﬁfﬁé o505 HBEHAHETIIZ Eof DRSTHARDI™ (531 Ford DaBoifiC
roduc HIVR,
F[))l\/ég) m?X)g: o1l e an lgrl}x(ﬂ(‘%'? t&lhéﬁ} \%}s l%e%??a?’log)%wr‘fl ZTJHSéG . 2r(3 %&%@ cMré?uslly 5

3.45 (t trealc(ﬁwﬁﬁ it¥andthe) wAthatursted adueblhs Sodhim (carbohattsolatidd. The pﬂﬁlu@nwas?: H)
7.45 - 7.52 (m 2 H_ 7.56 (t, J=2.64 Hz, 1 H) 8.00 (ddd, =8. 30, .5, 44,
2. 31 Hzextpactgd igtopgthyldacetpier and thy coq_lbqq)ad QrEpic layers Vigre y@slaqgiltvg npb dried
Exanpl e 173

6-[ 25 ( qver, EJOdrl%npﬁuéf Ef)fllieredt%ndl conceg%r%{c%cll n- he res&dﬁe \ivas ulélglecllq b cPlumn
}- 1H i ndgbfa gg&/page(emtmh with Bkhyl a&étiite//pelﬁﬂallré) 10 gitm r1az|7 gdofcaﬂﬂoﬂda@fmmmo VO

2006/ 086705 2006/ 004879
15 carboxylic acid ethyl ester.

Step 2: 6~(1H-Indol-5-yl)-pyrazine-2-carboxylic acid ethyl ester: ~6-Chloro-pyrazine-2-
carboxylic acid ethyl ester (1.35 g, 7.23 mmol) was added to indole-5-boronic acid (1.16 g,
7.23 mmol), cesium carbonate (9.43 g, 28.9 mmol) and PdCly(dppf).DCM (591 mg , 0.72
mmol) in 30 mL of dioxane. The mixture was degassed (evacuate in vacuo and pressurize
20  with nitrogen), 14.5 mL of water was added and the mixture degassed. The mixture was
heated at 85°C for 2.5 h. and the mixture was allowed to cool and the layers were separated.
The aqueous phase was extracted with chloroform and the combined organic layers were
washed with brine, dried over sodium sulfate, filtered and evaporated. Chromatography of the
residue on silica gel, eluting with ethyl acetate/pentane afforded 1.07 g of product. LC/MS:
25 Retention time, 3.21 min; (M+H)=268.1.
Step 3: 6-(1H-Indol-5-yl)-pyrazin-2-yl methanol: A chilled solution of 6-(1 H-indol-5-yl)-
pyrazine-2-carboxylic acid ethyl ester (1.07 g, 4.0 mmol) in 20 mL of THF was added to a
solution of lithium aluminum hydride (243 mg, 6.4 mmol) in 20 mL of THF at -78°C. The
mixture was stirred at -78°C for 45 min, and then it was warmed to 0°C and stirred for a
30  further 45 min, and finally it was stirred at room temperature for 1.5 h. 0.25 mL of water and
0.25 mL of 15% sodium hydroxide solution followed by an additional 0.75 mL of water was
added, the mixture was filtered through celite and the filter cake was washed with DCM. The
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Step 1: 6-Chl oro-pyrazine-2-carboxylic acid ethyl ester: Ethyl pyrazine
carboxylate (4.0 g, 13.14 mmol) in 200 nL of DCMwas treated at OC with
met a- chl owopesdnsemei c acid (57- 80% 5.67 g). The m xt ureTwssooalobsred t o
warmto anbient tenperature and stirred for 72 h, when an additional 4.28
g of neta-chl oroperbenzoic acid was added. After an additional 4 d, 5 6 nL
of acetone was added and stored for 2.5 d. Then 2.2 g of sodium

met abi sgikbict ®ad Rofceflrate@fandahe e adsigved@ndcllbiofemel wathed with Eitabeyland
acetate was added and the m xture was washed w th brine, dried over sodi um

sul f at eyrirfe} |dn@dedvearﬂ@dwmcﬁ@}f@ﬁeatﬁé@rqdoam%&owatrg@ﬂ| i@ vedueh Wdas repides fMasd by

5. 35 o Breneen i B e R do0R e uhe ik Y sBfF SrRRBLARR) iy 17,0

10. 53 ndyy@én RHASRACHBYDCAD) Froradd 3U3 € oﬁBQleindfﬂl 33§:1)1p9iauﬁln@ymathh@at ed at
100C for 1.5 h. The mi xture was carefully treated with ice and then with

sat 6ir at $telp alguSelfs[2SediHinvoaphisoylxttenetbylpibesazinhgmsttodlpyraziag-vidi-wdeoled

ari ed BeS s darhiestRinis A5 FREBPER Shal 2 aimel vas Tl ST LAl ' "
puri fi e}%%n%l%harwr(@mhfggwmﬁj 4t Tep. Widdhahhde @8t AlehPanhang) to
give 1 6-chl or o- pyrazi ne-2- 15 carboxylic acid ethyl ester. Step 2:

6- (1H1 wdmhdc&dwn)i-tmf rexiureealovera toosty lak ernhmntltemmyatur@sfpé% min. at which time

6- Chl b | d
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di oxane. m xture was degassed (evacuate in vacuo and pressurize 20 with
ni t r ogewjth thedpodndt fofm wa hdditivea reattion parfiormedevith 4Umg ddmeslselp!. This Wasxt ur e

was he edat h. .and the m xture was all owed t.0 d _the
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the congj gﬁf it bONBRSMET The WBSRDwH bliriked B o ,coﬂfnh@dh@mfogs}gmywn

sul f at e, tered and evaporated. Chronat ogra hy residue on silica

gel , el siticmgeli(¢lhtiat with RENAbathpel/acotie aﬁdlmhfe)dtQL p&Wl@e 30 pnpduicthe tity Vs:

25 Ret ention tine 268.
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45 i n. Hind 1) REPIGA 1—1@&@' a5 3-8bih Sl Heuk ED105 1S THD Tol o6 .

ggd;,\?it g?} 5?%8}1752§§7 _é’?)@vxlg%qﬂ ngé gg& 2%21}%?{}%? cﬂ Fterefy)hrough

celdot e and.gohadfi=stsr 1,06k, Was @S s=1s2 HzDCN) 8Bags, ]1BI‘,18\%)(2(1016} 086705
PCT/ U82006/ 004879 filtrate was concentrated and the residue dissolved in
chloroform washed with water and Example 174

5-{4-Fluoro-3-[25-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-phenyl }-1H-indole acetate

oo o

j\ Chiral [N

H,C~ “OH H
The title compound was prepared by the methods of example 91, without the
25  methylation in step 3. LC/MS (long run): Retention time, 5.76 min; (M+H)=404.
Example 175 a
5-{4-Fluoro-3-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }-1H-indole-3-

carbonitrile
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brine, dried over sodiumsulfate, filtered and concentrated in vacuo. The
residue was recrystallized fromhot ethyl acetate to give 486 ng of a
solid. Chwormdsgsmphy (silica gel, elution wth methaneciDSkosabisos ded 308
ng of 6-(1Hindol-5-yl)-pyrazin-2-yl methanol. 5 Step 4: 5-{

6- [ 2S- (4- Fl uor o- phenyl ) - 4- met hyl - pi per azi n-1-yl met hyl ] - pyr azi n- 2-yl
}-1Hindole acetate: Methanesul fonic anhydride (226 ng, 1.3 mmol) was
added to 6-(1Hindol-5-yl)- pyfazi n-2~yt nmethaml (146 ng, 0.65 mmmol) in
THF. Triethylamne (0.27 L, 1.94 lvén] added and the m xture all owed
to stir at anbient tenperature/ Or J45 n t which tinme
(S)-3-(4-fluoro-phenyl)-1-neth -piper62|ne (315 ng, 1.62 mml) was added
and the mxture 10 was stirred for an afiditional '18 -h, when the volatiles
were renoved in vacuo and combined w th* the product fron1an addi ti onal

reaction perforMﬁ%xfehoflsl%ﬂmoﬁﬁ 3ihe (@hﬁ%%hen}b' fR8n- 141§ - pieh1 } POM

and the organi c phase was washed with water ‘and e, dri‘ed over sodium
sul f at e | Htintiolet3echriondtride (prepetrc(hae@rdﬁﬁgeo rtbs mhlubodm q:mmpﬂe éd3,bY° ogd, WniB

B e
timg, 40&“1&1 hﬁ%ﬁ"&vaﬂ%atea"'w%cfdﬁﬂﬂ M‘Eetoﬂ%ﬂﬁ%ha ?133 Iﬁgml o1 Rfndif

H)251 (t, J =11.7 Hz, 2.66-2.74 3. 04
J=11. 659vétmfgﬁt Hﬂ"he ]yol‘&ﬂe3 e reiBoded (nmyacao Hﬁd&amﬁatécdsodlmﬁélblﬁarbdﬁm,te éol&t)orB 69

dd, J=10.8 1 3.88 (d, J 6. 57
128" 70 s adied " Fhapradyct whSisgreie inio PN agg (s compbipod prapIcs 1V WSB! ( 4o
‘IJ-IZ 8. 1'6 Fbwli_’télsxgﬁtaz Sdr1?ed (?\Qr ggd13m8ﬁlli(a%d Ebltg:re% él?i Tc;]rlcz:ﬁrd_gd %Ih'fgmgtogx%pl(ﬂ (re\;erge 32
5- i4 Fl ploase- p’i‘ep[a?;ﬁl-v(ell[{h"]],(ﬂ,oefluﬁqﬁhwnthla)celpnnﬁleamter froyideg tSByhg -of pesdpict. LM dol e

by ho- ABPRBAY: RECWRIHITS 90 mi RSO 25 LL..E I ation in Step 3. LGNS

Ell Iglngo; gné thse?zll 19Inuz)lr fphgn;%@%ﬁ E@‘B. per aZ|E)r(1ar1rp|errrét7ﬁyl5] . E)henyl }

-1 Hindole-3 - carbonitrile 112 WRa@pROIWE86705 PCT/ US2006/ 004879 N F

chi ral NN Receptor Binding Assay
Cell Culture: BHK cells stably expressing the human 5HT,a receptor were maintained in

15  Dulbecco’s Modified Eagle’s Medium supplemented with 0.4 /ml Geneticin, 1% Sodium
Pyruvate, 1% Pen-Strep and 10% Fetal Calf Serum, and treated with 5 mM sodium butyrate
for 24 h to increase receptor expression before harvesting. Cells were harvested by
mechanical scraping, washed with Phosphate Buffered Saline, and stored at -80°C in 10%
DMSO in 1 mg/ml aliquots until used. Protein determination was made according to Lowry.

20 Membranes from cell lines expressing the human dopamine D1, and o-adrenergicia
(alA) receptors were prepared as previously described (Kongsamut et al., 1996 and Brooks et
al., 1999). Membranes from cell lines expreésing the human 5HT,c receptor were obtained
from Packard Bioscience.

Receptor Binding Assays: The SHT24 and Dy, assays were conducted at 37°C in a Tris buffer

25 containing salts (50 mM Tris Buffer, pH 7.7; 120 mM NaCl; 5 mM KCI; 2 mM CaCl,; 1 mM
MgCl,). Cell membranes (previously prepared and frozen) were rapidly thawed. Membranes
were diluted to an appropriate concentration (to produce 100 pg protein/assay point for 5HT2a,
and 58 pg protein/assay point for Djp) in Tris buffer and homogenized. Assays were

conducted on 96-well plates, using 2.5 and 1 nM [PH]N-methyl spiperone as radioligand for
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HN CH A mxture of

5-{4-fluoro-3-[2S- (4-fluoro-phenyl) - pi perazi n-1-yl net hyl ] - phenyl }

1H i ndol ewd-20@wdserest ri |l e (prepared according to the netrotaseovcopssnpl e 113,
79 ng, 0.18 mol), formal dehyde (37% aqg. solution, 0.13 nL) , acetic acid
(0.011nL, 0.18 Mol ) in 2.5 5 nL of nethanol was treated with sodi um
triacet oxyborohydride (214 ng, 1.01 mmol) overnight. The volatiles were

remve%ﬁmigé\égg@bg{%gydé ?ér?y%&ltv - Pogbibiisanienat 8780 dRkingWatcraddefdr The

pr oduct and the conbi ned organics were washed wth
wat er , 30rindds0omat, feiosE TR md Dat espdtivelyr Stbrapetifobindingratsedefingh peinatl8gr aphy
(reverse phase preparative HPLC,__elution with a,ce{ onitrile/water provided
52 ny ofM prefiadestgide apduesiclapyide; tohgHlanfnd Rep 8550851Vl e, 5. 96 i n;

M+H) =443. . Bi i cal Exanpl -y . i Adi N
Gl ture: ardieoribecimy LRl T A Ay DS w W9 e
mai ot ai pad g, nascél%a!ggl 9Q. scibahidntashdaguehasdieBomnPsdkprl Bigbicact)wiéh 0. 4

/m Geneticin, 1% ium “Pyruvate, 1% Pen-Strep and 10% Fetal Calf Serum
and tr eapidly thiatvhd.5 Midvhisrenksuwer wlilyitesl te anf appropriste eCpRigationsEo pwdagn bumit
expressi on hefore harvesting... Cel |.s, were harves { cal g8 6Lapi ng,
washed RXPtler?‘Fsﬁ% Bﬂ‘é’?)e“Bﬁtfjlse fer andy hamogemieed, grséagga‘t%r? 8%%8?%94[8& 9%%% in1
my/ M aljj TdK iRt & RAMLEIATPIALY WereWAGbARE &t 3TEDIC $hgkin
Lowry. aﬂééﬁ%@%@ﬁ%@ [fllr{%%éjsglee%ﬁ% i%nes e%pr essi ng tﬁe human dopam ne D2GLg and
a- adr engstgi 6dti\for(68l . MNegepioificsbineing was elpfinetusiieg J0enMonhseridescr i bed

(Kongsanut et al., 1996 and Brooks et al., 1999). 'I\/Enbranesnglr gm ﬁfjéb
|irdes expresEingia hssanorasrconpcied peddit ¢ awbie BB (WM flrshiBhe R

Bi i . R Bi ndi As : .
conduc QU NS TE s o SRl 1 oY TaetnR i uBRdy R RRERE RS woe, o
pH 7. ?raéi%iﬁl R Cviermbridsiidre dAufel! t&'&ﬁﬂaﬁprdo%riﬁw coltatdion @elprodaeetiBamas

(previously prepared and frozen) were rapidly thawed. Menbranes were
di | ut edprbwirdassay poop) imtTiscoeféasnindahoonganizsdp Assrs ewagocapdpeted o Peryetly

Dol s T2 R0 BT Bhch SRR Rl e B T A PRI o0
L B b0 A S0P L DGO G e
i ncubated at A@sﬁ?‘l«s iverexeshiakicd Oy vapi@filthiioh tiirough Bhllianct MAHE or, MAGC GHT24 and
T htos (bresomted S0 Tt Pud 9,2, Aot B9% i 8sind 2 Mittipore Cell
Harvester. The filter plates were then washed with ice-cold 50 mM Tris buffer, pH 7.7, and
allowed to dry overnight. 50 ul of Microscint scintillation cocktail were added and the plates
20  were counted in a Packard Topcount scintillation counter.
ICso and K; calculations were performed using nonlinear regression one-site
competition analysis (GraphPad, Prism), with top and bottom limits held constant at 0% and
100% inhibition, respectively. The percent inhibition at each drug concentration was the
average of duplicate determinations. Except where indicated, each determination was
25  performed 2 to 5 times.
5-HT,5 Functional Assay: BHK cells were maintained as described above, and seeded
overnight in 96 well collagen coated plates (black-wall, clear bottom) at a density of
45000/75u of medium in 0.5% serum. The following day, the calcium dye kit (Molecular
Probes) was prepared in Hank’s Balanced Salt Solution with the addition of SmM probenecid
30 (pH 7.4), and cells were incubated with this solution for 1 hour at 37°C. Compounds were
prepared as a 10 mM DMSO stock and diluted from there; the agonist (serotonin) were
prepared fresh daily.
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M net hyl sergi de and eticlopride, for 5HT2A and D2L, respectively. The 5HT2c
assay was conducted at 37Cin a Tris buffer (50 MM Tris, 4 MM CaCl 2 5 and
1% ascor bwoepoguiseis4) . Cel | nmenbranes (purchased from PacharsdooBioeses ence)
were rapidly thawed. Menbranes were diluted to an appropriate
concentration (to produce 1 unit protein/assay point) in Tris buffer and
honogeni zed. Assays were conducted on 96-well plates, using 5 nM

[ 3H] mesul er giliye lasdedadile Iwegya pxkiteR|  488nmend the embxaionddendctadl74T 326n@ wivagka ng
wat er bat? for 60 _m n. Nonspecjfic bindi ng was defined using 100 tM .

m anser iR MR S¢heffa Weésé%fi alizh o RActomudiRiier 35ating en T Ydlesufas Desivesiv
Tris H LM C (Ml (F% 56050 § I e .
(previous Egééazlgéar'eg\mé%ﬁ fr ggciagn(% d&/ere £t?a%lmgﬁ}d% %egﬁg?\é%!nt{f/g%g:f%ﬂae@%? QOd

di | ut ed of 87aBea@pps.opbimpbend oneehidle atekonddetl at pf aekonds IRDved Briat ailditias say
point) in Tris buffer and honogeni zed. Assays were conducted on 96-wel |

pl at®s, ET MY final) 3HPbY secondn(Gamin pgisitigaRdor Mrapamdisrseaddad dongdyat :
37C in 8@%@@3?8%%%%%&@& h for 60 m n. Nonspecific binding was defi ned

using 1 Ifamne. Assays were term nated by rapid filtration
through M || imper @eddhihsosaldvidied (b3HuBhctinel iheEfeaR! @bRhisd BfoRs @Rk gfdah e M
Tris HCL, pH 7.7, with 0.1%Brij) using a MIlipore Cell Harvester. The
filter pasliss flworescenven Was pedentpgah of the- mekidus0 redyiolmsd & BUM 64T pras7thdn and
al | owed tf) 1cﬁilfee)c/i.ovec%niéght . vazOTéf of Mcroscint scintillation cocktail were
added afB°FREUIP QTEE O SFHET €2 6Uted in a Packard Topcount scintillation
coupd er Refdretegnd K; cal cul ati ons were perfornmed using nonlinear regression

one-site conpetition analysis (GaphPad, Prism, with top and bottom
linmts Webokscondi.afhi ht S@ddrasagra AQRechnhi Bi Finero R.e¥pemat H My InfEaetipe of ent

inhibition at each drug concentration . was the average of duplicate
det er ni ﬁg%ﬁwﬁg.an%ééﬂﬁt%m P A Wi DOER WAL ArAOTRRET S TRRRBIOT 2BDYPes,
per f or nggo2 W&kt PhiddiBsL. S8c. 984 fuuiegd onal Assay: BHK cel I's were maintained

as descri bed above, and seeded overnight in 96 well collagen coated plates
(bl ack- vednigsanpitehy Roelitt brf., ki &, darsianyH.oB., WEEMN4E5R., dermedilL . ,i Ban@. 5%
serum The foll ow day, the_cal ci um dye Ki Mbl ecul Pr obes) was

pr epar egaqua%ﬁxns T%QP%%E’SE”@&W COIRAD; aﬁﬁ 1% ‘iolﬁgm%’ aégéi“a]t[r?é?FeB?or SV
probenegqid BPh4RIE:d. #996;3020Hl415.487 € i ncubated with this solution for 1
hour at 37C. Conpounds were prepared as a 10 nM DMSO stock and dil uted
from there; (flhe ohgpovedsk; (ades dtxgmesagd inaragomplae padcedtriticas hVat thy reckptor ¥k
2006/ OSSZ_‘QIS CT/ US2006/ 04%23%‘9, Dye. | oaded cells were excited at 488nm and
the emi SSieniUdheeaRRPUREs sbBE Y eg a5t Brgateddnda®ef7f i 1 ter and a high
photomul tiplier setting on a Ml ecul «ggblpgyi ces FLEXstationTM Wells were
read (1 colum at a tine) at 2 second intervals for a total period

Example No. 5-HTa Ki (nM)
1 10.8
2 24
3 0.9
4 33.5
5 217.6
6 2.7
7 210.0
8 354
9 227.0
10 13.8
11 16.2
13 33
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of 375 seconds. Conpound or vehicle were added at 15 seconds fol |l owed by
the addition of 5 5-HT (1M final) at 315 seconds (5 mn pretreatnent), or
conmpound weadde®sduri ng dye |oading (60 mn pretreat memuys2oosioesssd gnal
was cal cul ated by subtracting the peak response fromthe nean of the
basel i ne fluorescence. The percentage of the maxi numresponse to 1M 5-HT
was then calculated in order to generate | C50 curves. 10 References:

Brooks K M, Cai J., {Sandrasagra A., Roehr J14E., Errazo R, Vargas H M;
Interaction of clozapine and other an |n<vnhnf|£ drugs wi th human al pha
1- adrenergi c receptor subtypeéS Proc. | Wst ﬁﬁb&nacol Soc. 1999; 42:67-69.
Kongsanut S., Roehr J.E- —Harren—H: —Wetssensee P., Kerman L
L., Tang L., 15 Sandrfasagra Ap | | opefi done 6lnd|ng tpo human and rat
dopani ne and 5-HT receptors, gygr. J. Ppar nacol o 19967 B17(2-3):417-423. The
observed K; val ues (exjpressed in nanonplar concentratipn, nM at the
receptor site 5HT2A flor the d@npounds|of thiBt.8 nventipn are tabulated in
Table 17. Table 17 ExappleNo_5-HI2A K (nM—1-10.-812 2.4 3 0.9 4 33.5
5217.6 6 2.7 7 210.0 8 3518 9 227/0 107438 11 f16.2 13 3.3 115 WD
2006/ 086705 PCT/USZOO6'OO48:92014 A5 1378306 479 17 7.2

21 0.26

23 0.37

24 0.56

25 0.6

26 0.68

27 0.7

28 0.7

29 0.7

30 0.77

31 092

32 1.1

33 1.19

34 1.25

35 2.8

36 4.1

37 4.1

38 14.4

39 1.1 ,

40 0.58

42 0.61

43 0.6

45 0.99

47 1.24

48 0.6
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18 74.8 19 76.5 20 0.32 21 0.26 23 0.37 24 0.56 25 0.6 26 0.68 27
0.7 280.7 290.7 300.77 310.92 32 1.1 331.19 34 1.25 35 2.8 36
4.1 37 AWO208R88%H54 39 1.1 40 0.58 42 0.61 43 0.6 Pé&D/U3288/004879 1. 24

48 0.6 116 WO 2006/ 086705 PCT/ US2006/ 004879 49 0.4 50 2.5 51 9.2 52 3.1
53 2.13 54 0.9

49 04
50 2.5
51 9.2
52 3.1
53 2.13
54 0.9
55 0.31
56 6.51
57 0.71
58 1.23
59 0.89
60 1.13
61 0.7
62 0.75
63 0.58
64 0.6
65 0.9
66 0.67
67 2.16
68 3.14
69 1.35
70 0.72
71 0.49
72 2.37
74 1.05
75 2.14
76 4.74
77 0.49
78 0.76
79 0.61
80 14.9
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55 0.31 56 6.51 57 0.71 58 1.23 59 0.89 60 1.13 61 0.7 62 0.75 63
0.58 64 0.6 65 0.9 66 0.67 67 2.16 68 3.14 69 1.35 70 0.72 71 0.49
72 2.37 WO 20408867085 2.14 76 4.74 77 0.49 78 0.76 79CO/USRo060M8I%. 9 117
WD 2006/ 086705 PCT/ US2006/ 004879 81 2.0 82 0.51 83 0.82 84 0.37 85 0.42
86 1.68 87 14.2 88 1.16

81 2.0
82 0.51
83 0.82
84 0.37
85 0.42
86 1.68
87 14.2
88 1.16
89 1.0
90 0.42
91 0.6
93 0.6
95 1.9
96 0.89
97 0.77
98 1.2
99 0.29
100 0.6
101 0.39
102 0.88
103 1.01
104 0.31 .
105 3.8
106 9.0
107 85.0
108 16.0
110 85.0
111 85.0
112 6.0
113 0.4
114 0.48
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89 1.0 90 0.42 91 0.6 93 0.6 951.9 96 0.89 97 0.77 98 1.2 99 0.29
100 0.6 101 0.39 102 0.88 103 1.01 104 0.31 105 3.8 106 9.0 107 85.0
108 16. 0 wbk0osaB6®s 111 85.0 112 6.0 113 0.4 114 0. 48CTABK3000¥004879

2006/ 086705 PCT/ US2006/ 004879 115 2.88 116 1.79 117 4.79 118 1.1 119
0.78 120 65.0 121 82.0 140 22.6 171 85.0 174 0.9

115 2.88
116 1.79
117 4.79
118 1.1
119 0.78
120 65.0
121 82.0
140 22.6
171 85.0
174 0.9
175 3.2

Example 177
Head Twitch Assay
This Example 177 illustrates the study of efficacy of the compounds of this invention
5 at the 5HT,s receptor site in animal models. In this Example 177, the inhibition of
dimethyltryptamine (DMT) induced head twitch in the mouse was measured using the
compounds of this invention as set forth below.
5-MeODMT (5-Methoxy-N,N-dimethyltryptamine) Inhibition: Groups of male mice are
administered test compounds at selected’ doses. At an appropriate interval thereafter, 5-
10  MeODMT (dissolved in 0.5% ascorbic acid) is administered at a dose of 30 mg/kg i.p.
Immediately after administration of 5-MeODMT, and continuing for the following 6 min, the
number of head twitches for each animal is counted. For inhibitory effects, animals exhibiting
no head twitches during this 6 min period are considered blocked. The EDsy is calculated as
the dose necessary to block head twitch in 50% of the test animals. All experiments are
15  performed with at least 10 animals per condition.
The observed EDs values (expressed as mg/kg) for the compounds of this invention

are tabulated in Table 18.

Table 18
Example No. EDso mg/kg, sc
3 < 1 (100% effect @ 1mg/kg)
20 0.27
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175 3.2 Exanple 177 Head Twitch Assay This Exanple 177 illustrates the
study of efficacy of the conpounds of this invention 5 at the 5HT2A
recept or wotzeod/asémsi mal nodels. In this Exanple 177, thecrrdsedictooasmno of

di met hyl tryptam ne (DMI) induced head twitch in the nouse was neasured
using the conpounds of this invention as set forth bel ow 5-MODMI
(5-Methoxy-N, N-di nethyltryptam ne) Inhibition: Goups of nmale mce are

adm ni stered test conppunds,at seljected, doses. At an_appropriate interval
thereafter, 5- 10 I\/leer i (dlzgcnl ved ﬁ%(@%@ﬁ%g&@?mg&g&m) !Os admi ni stered
at a dose of 30 ng/kg [.p. bsmedi gtely afteb l%dm' ni strafi on of 5-MODM,
and continui ng for theHoeHoeowng—G—mn—the—nurber—of—head twi tches for
each animal is counted| For26nhibijftory effeglgs, animals|exhibiting no head
twitches during this 6[mn ggrl 0d [are consi dered birocked. The ED50 is
calculated as the dose necéssary {to bl ock B&8d twitch iin 50% of the test
animals. Al experinents arg4 15 perforned with at |east 10 ani nmals per
condi tion.- The observefl ED50 val uds (expresd®d as ng/kg) for the conpounds
of this invention are|tabulhated ijn Table 1%73Tabl e 18 kExanpl e No. ED50

ng/ kg, sc 3 < 1 (100% efHfeet—@H+mkr—20-0—27—319-AB-2006/ 086705

PCT/ US2006/ 004879 21 3 (68% effdct @3m kg)423 0.16 26 0.82 27 0.59 34
1.09 42 1.73 44 0.54 47 =3 (50% effect— @3 ng/kyg) 9110.41 92 0.53 94 -

3 (50% effect @3 ng/ ky) 9548.5 ~3 (50% effect @ 3 mg/kg)
91 0.41
92 0.53
94 ~ 3 (50% effect @ 3 mg/ke)
95 0.5
98 0.49
104 6.36
133 0.92
159 0.04
161 0.16

Example 178
Sleep Maintenance Insomnia Studies
This Example 178 illustrates the study of efficacy of the compounds of this invention
5 in improving the sleep quality in animal models.

To record cortical electro-encephalogram (EEG), male Sprague-Dawley rats are fitted
with four miniature screw electrodes placed through the skull’ (1.5 mm either side of the
central suture, 1.5, 3.0, 4.5 and 6.0 mm anterior to lambda) and allowed to recover for 7 days.
Freely moving animals are then placéd (in their own home cage) in a soundproof, temperature

10 and humidity-controlled recording room. For each rat, recordings are made from the two leads
providing the largest theta rhythm amplitude. Theta thythm (5 - 9Hz) and slower electrical
activities (0 - 4Hz) are recorded in waking animals (W). Only slow waves (0 - 4Hz) and sleep
spindles (12-14Hz) are observed during slow wave sleep (SWS). Theta rhythm alone is
recorded during paradoxical sleep (PS). For each rat and each vigilance level (W, SWS, PS), a
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98 0.49 104 6.36 133 0.92 159 0.04 161 0.16 Exanple 178 Sl eep

Mai nt enance I nsomia Studies This Exanple 178 illustrates the study of
ef fi cacy wO 2dwose@Epounds of this invention 5 in inprovycmgistéve/osiseep
quality in animal nodels. To record cortical electro-encephal ogram (EEG,
mal e Sprague-Dawl ey rats are fitted wth four mniature screw el ectrodes
pl aced through the skull' (1.5 nmmeither side of the <central suture, 1.5,

2 ooty ipEg ot oeRRES Tofer sBe BT RAMepBRfngl b VALY A6 RERMRidodEs, Trclays.

mal s =ar ace In their owm hone cage) in a
soundpreRfnedtis BREFE & Ub@inléh avedadednefdichye smeotrnml | B effectsrafithe coroperndsof each
rat, recordings are made fromthe two Ieags providing the |largest theta
r hyt hmtiaisivientioreon qaebtod thase fmplupsate BRASYCeNd sl ower el ectrical activities

(0 - 4Hz) ar, rcecor_gﬁ(gsl_éf;}hyﬁm ioﬁ%ggé@ngs\(gred%éf §$%m&q§gh&§m ofg) and

sleep spin sotnfﬁ are observ uring slow wave sleep (SW5). Theta
r hy hmiahangtet Sohtk-860Seeshighals a2¢ ineardad dxéachliresingep gfoRp) AlFefitheeehpounds and
each vigilance %evel (W SW5, PS), a 120 WO 2006/ 086705 PCT/US2006/ 004879
m ni murnfdhis Gaveatien arperimipistared puEpproneadlyr o yeaiergnire! MARRITY FPHEACF i ed
epi sodes, are., su Ln_aorder obt_ai.n: e ef.er hem
The ef FOEPOURE afeh%glﬁ%dﬁ P bbg, PR ssgéeﬂgg%{(?%n&g%ﬁglggsh&%f&?ﬁéozEﬁr%ﬁ%lt hms
are ”Eg;ﬁfﬂﬁ%ommﬁcs@ QG Aighsn fhidh) ipasivavieadtions ager ebtaided, ransit Erisdsagiplé¢seare 5
hours after lights on or 18 5 hours after lights-on. Six animals are

i ncl udexllectedfrom thessamiradls. group. Al of the conpounds of this invention
are _adm ni stered intraperitoneally hel-e control and positive
refl®rence conpound are included i%x@laﬁnggudy. A satellite group of

animal s are dosed to exam n@bsphaivesiess Agtcacsydied ood, from which, plasna

fractions are obtained, and brain sanples are collected fro hese
ani mal s. 10 IBsaprpitencal appl@ssion ueft Lyeptspbay (Amekesrndi ReEeyling peéb@’rgﬁ‘ig% n8al

licat | f L-trypt 10mg/ ine. (50 k
P best R AL ASSERTT S8 Urap o (Y pARfyRe Y AR PRI difbhat@s of the
di schar ges, 9fsshinguscBeHIaaiass abstfiea % Eprad(O AN UTiesfolibsdrgmbtedaragssenlzes( OA) .

The folTowng procedure describes 15 how to determ.ne the effi'cgc‘% of, the
conpounisy 06 deteimsing heafficosy whée emrpeandd ofvhininvgation when compared with the

efficacy of theophylline.

Experiments are carried out on newborn Sprague Dawley rats. The animals are
anaesthetized by intraperitoneal injection of low doses of sodium pentobarbitone (7-10mg/kg),
kept lying (dorsal cubitus) on a warming blanket and are spontaneously ventilating.

20 The electromyogram (EMG) activity of the genioglossal muscles and the diaphragm
are recorded with fine insulated wires (bipolar recordings) inserted within the muscles, filtered
(100-3,000 Hz), amplified (x 5-10,000) and integrated (time constant 50 ms). The rib cage
movements are recorded via a captor gently touching the lower ribs and/or the abdominal wall.
The air flow changes resulting from the respiratory chest movements are recorded via a facial

25 mask and a highly sensitive pressure recorder.

Effects of a compound of this invention on depression of genioglossal EMG induced
by I-tryptophan and pargyline can be measured as follows: Ten to fifteen minutes after
induction of anesthesia, the animals receive first an intraperitoneal injection of a compound of
this invention, and a control recording is taken to define the mean amplitude of the integrated

30 EMGs. Then, the animal receives an intraperitoneal injection of L-tryptophan plus pargyline
(“L-Trp+Parg”) 10mg/kg and 50mg/kg, respectively, and the changes in EMG amplitudes are

checked every 10 minutes and are expressed as percent (%) of control values.
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efficacy of theophylline. Experinents are carried out on newborn Sprague
Daw ey rats. The aninmals are anaesthetized by intraperitoneal injection of
| ow doseswoho&ndsom pent obar bitone (7-10ng/ kg), kept | ycmgs¢aensasto
cubitus) on a warm ng bl anket and are spontaneously ventilating. 20 The

el ectromyogram (EM5 activity of the geniogl ossal nuscles and the di aphragm
are recorded with fine insulated wires (bipolar recordings) inserted within
the nusclesy, filder 1 it %) oon@eRhél T Qs itvetidR 4 @dYagarevels of

i nt egrated (I? ig%n}éérglbﬁl%tg%&%%ﬁmng%t%e rib cagg l[ﬁrsmverrents aregraepor ded via
a capt abog@nt hyg/Kectoaboutd .Q tg/Hgmae praviehistha deprossiarhef ggbidgtasead (GEadischarghe ai r
fl ow changes resulti n? fromPt he respiratory chest novenents are recorded
via a fis@icad by mgeqhquiel AnbPaPRigghl y sensitive pressure recorder. Effects of
a compound Qfird i Gr HELSRIDAN BRHIARIAESH o BladtniOst et @\Epicadurey by
1-tryptophan and pargyline cah be neasured as follows: Ten to fifteen

i it esn@fck@ by litngtephiw and pargplest ingestian cathbe aepsmed ay fodloivse Thersspiratpry

i ntraperitoneal injection of a conmpound of th'ga i nvent i on, .&gd a cgnsgol

r ecor dimyemenisandnesingsny flew changee ar meAsPe it d0 JEWPHIE RS Ry FHEEd VS U S EMGs .
Then, the ani ej [ - b hbh §CH | aryophaPiasre pl us
par gyl i%egﬁﬁéﬁ B&%aa{r%q(}‘?pc%g%)? E}gggﬁrght&%ﬂgﬁé létgbpdr)gs%)'gg? {n\%klg;an and t he
changeq -TipEks aff;aitiohucte@awlg/, IchgeRed iajeetign hiucen Oesinaresvbareraskpldssed
as percent (% of control values. 121 WD 2006/ 086705&5&’}/ Ugﬁ%gl?/tomﬁ 9 1In
gener alratspichy raseives Herromponnd BT it BYYERATRTE £XPEGied orfiemey Siss é‘&

| eyel s .of 0 s s ; nr|sgLon of
gemeoglt&iga(? f%e%gfngﬁfaﬂrﬁgél%Q;}g%g@(&:{férg%ﬁ%drﬁf%g?sﬁ%%egﬁhgE&_?_E%éfgg?é;@ Ef ?Z(%t s of

t he conpauag/kpoetieainpenhd ofthidiavatibnmanoditnf shobsestingt0Ae Whawas (hesef 5
i nduced by 1-tryptophan and pargyline injection can be nmeasured as foll ows:
The r espéaisnghigherdoraaesmi ebapd ME&gIarg sigesed shanae ges are neasured in

30 newborn rat.s. whi ch jve fi = el caf
hi o 1 nvent | GiAt OL e Ee e jegiiopt By PECOCCHROAET onilrhcl® GAERMAL D
i nj ect i WNL-tr{FROpHaAl dod, pakeyTing tijactibn Bjeemtisared adioiows OfSvd mewimnboats rgcatve. The
rats which receives the conpound of this invention ar§ g&ﬁfectlgq)@to di spl ay
shast | theenhyinems 19mefke avd Tatberapmalsitaeri vntheaRYHGEA) & Ontehten L ol gasekor

i nstan t rats.recgeivin . 1 I Haifg% isthis
i nvent ?@'ﬁrﬂggﬁﬁ%?r{ ¢ 1o1r Fh%s#ﬂgé(ggf. E}S{‘ﬁé}rs ]ggést h&elgcr at SS%?gggig\r}?f r?gtf ﬁi gher
dosages,@fpréRatt b3 eiBékdds@bethesfindlired Is hovtond s@AT exfdmetts inductine opisl i ne
pre-treatment on the occurrence of obstructive apneas induced by

1- t r ypt e AnTerBrpinjagiipn Ao isha Prevspted by thaorbyiiaeg 26k0 9151 BHEE: Five newborn
rats receive 15 theophylline at 10ng/ kg and 5 other animals receive

t heophyl line at 30ng/kg. In both cases, L-Trp+Prg injection depresses the

amphi t ude of AfRighSHE idleRfivn HisSkdaril@sratachyt dbrtairedff te tréceding examples, it is
not to be construed as being limited thereby; but rather, the invention encompasses the generic

area as hereinbefore disclosed. Various modifications and embodiments can be made without

departing from the spirit and scope thereof.

25

122



not prevented by either dose of theophylline. In a second set of
experinments, induction of OAs after L-Trp+Prg injection also is not

pr event edwbyoddseplyl | i ne at 10 or 30 ng/kg. 20 Al thouglrctrhus2eosoessrs on has
been illustrated by certain of the preceding exanples, it is not to be
construed as being limted thereby; but rather, the invention enconpasses
the generic area as hereinbefore disclosed. Various nodifications and
embodi ments can be nade without dejgaffyNygg fromthe spirit and scope

t hereof. 25 122 WD 2006/ 086705 PCT/ US2006/ 004879 CLAIMS Wsat is clained

is: 1. whatmamedis:i ncl udi ng enanti oners, stereoi soners, and tautoners of
said conpound 5 and pharnmaceutically acceptable salts, solvates or
derivatives thereof, with said conpound having the general structure shown

in forquia Iy Alomd et efmdderdstefecBotiferd afd fulomM6f @lidicontFoandenot es
either 1a i %EW%PH§68]Pémégﬁﬁ*@EFﬁgéﬁ and 10 Xi's R, CHR O, N, O
or sS; Y is G pkiiRacdiBcalf( £rdptabie ealtsNRiivatds orsdeNRati COUMROISFER22iINR, A, B and
E are the sane or different and independentl é}fr each other are CR or N
D is either caupownd lpmingthe sgneral sEREELe SHAVEL BMMKubst i t uted aryl or
heteroaryl; each Ris independently chosen from hydrogen, hal ogen, CN,

C(O NR3R4, Cl1_4al kyl, Cl1_4al , Cl_4a| kenyl, aryl, heteroaryl,

aryl C1_4al kyl, heteroaryl GI_4fl Ar fl)m),r\oal kyl or fluoroal koxy of the

formula C,, HXFy or OCnHXFy‘, éﬁﬁ nbs anRj nteger froml1l to 4, x is an
n

integer from0O to 8, y is an integer from1l to 9 @hd 20 sumof x and y is
2n+1l; wherein R3 and R4 are hydrogen or Cl _4alkyl; or R3 and R4 taken
t oget her w hefge nitrogen atomto which they are attached form an

unsubstitutegzgv at | east nonosubstituted heterocycle;
denotes either a single or double bond between and Y;

10 Xis CR,CHR, CO,N, O or S;
Y is CR, CHR, CO, S(O),, N or NR;
Z is NR, CO-NR, S(O):-NR;
A, B and E are the same or different and independently from each other are CR or N;
D is either CH, or CO;
15 Ar is substituted or unsubstituted aryl or heteroaryl;
each R is independently chosen from hydrogen, halogen, CN, C(O)NR3Ry, Cj4alkyl,
C;.4alkoxy, Cy4alkenyl, aryl, heteroaryl, arylCi.qalkyl, heterdgrle1_4alkyl,
fluoroalkyl or fluoroalkoxy of the formula C,HyFy or OC,HxFy wherein n is an
integer from 1 to 4, x is an integer from O to 8, y is an integer from 1 to 9 and
20 sum of x and y is 2n+1; wherein
Rj and Ry are hydrogen or Cy.salkyl; or
R; and R4 taken together with the nitrogen atom to which they are attached
form an unsubstituted or at least monosubstituted heterocycle;
R, and R, are the same or different and selected independently of each other from
25 substituted or unsubstituted aryl, heteroaryl, aryloyl, heteroaryloyl, arylsulfonyl,
heteroarylsulfonyl, arylCy_qalkyl, heteroarylCy.salkyl, aminoC,_4alkyl,
Cj.4alkylaminoCi.4alkyl, Cs.gcycloalkylaminoCy.qalkyl,
diCs.gcycloalkylaminoC;.qalkyl, Cs.gcycloalkylCi.4alkylaminoCy_salkyl,
diC;.4alkylaminoalkyl, heterocycle, heterocycleCi.4alkyl,
30 Ci.salkylheterocycleCy.qalkyl; or
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Rl and R2 are the sane or different and sel ected i ndependently of each
other from 25 substituted or unsubstituted aryl, heteroaryl, aryloyl,

het er oar ywoybos/asyssul f onyl, heteroaryl sul fonyl, aryl Cecdaiseaglop4879

het eroaryl C1_4al kyl, am noCl_4al kyl, Cl1_4all cyl am noCl_4al kyl ,

C3_8cycl oal kyl am noC1_4al kyl , di C3. 8cycl oal | cyl am noCl. 4al kyl ,

C3. 8cycl oal kyl C1. 4al kyl am noC1. 4al kyl, di C1_4al kyl am noal kyl, heterocycl e,
het er ocycl eCR;4all Ry ltakeB Gogethed avithythheitregacytomeiGlvidet iyl areittachedFoMBan

2006/ 086705 PCT/ US2006/.004879 Rl and taken together with the nitrogen
atom to whi ch t heyngHostifadRrRblsastanopogrpstiifed prtetofyale dnd whatein east
nonosubstitu = Lt : i d from
the_aroup cons uPrLauny S sEiee o Fo b RGBS B PSSP S B B BEE

aryl Cl_4al kyhryl heteeoaral; yiyltl, ARyK hbterdaefl €4 gl lester6Sychs Y koaldeyl, G _ 5

4al kyl , C1_4al koxy, Cl 4al kenyl, fluoroal kyl or fluoroal koxy of the formula

|
CnH¥Fy or  OEAKBrS 1Ry GrplieaylaHupneplkyber flyasealifoxypishe formyladpHxH eger

fromO to 8, ' ' L. . 9, an - f 1S .2n+l, - NO2,
T, - ny R e e o O ynt Py 3 e R ok ke

- SQ2CL, - S02frchr Had kyhd sunhaf ogedy rh+hy-NOx YINH, WNE(€), Raltf), RN(€ S,ally ek OXY ,

Cl- 3al koxy, -0-phenyl, -NH2, -NH(Cl-3alkyl), -N(Cl-3al kyl)2 or phenyl;
heteroaryl iR §(pgRiONH§@éﬁ%délk§%o§92'brs%ﬁmalbyl)atblia en prd nrersocycl e
containing Qpe.Qr nore heteroatonms selected fromthe group consisting of
N, 0 and S aryﬁ IS a 6 to 10-nenbered, aromatic nono- or bicyclic ring;
andicheter ocyRk és hiyglréxy3 Ch-QalkOxyTe0ippesd, -NI) - HHOORLI6), IR{T)= aQ{ryl)E)bﬁgKéniyE
heterocycl e 15 contai ning one or nore heteroatons sel ect ed3 fromthe group
consi sting ohetgroaryl iy tesl0-mempgrede yapBtinameno- e bicyelic keteracysle¢aontaining

wherein: Dis CHj ' iLhuted.or unsubstituted | ’
pyridinyl, pyraziég?ép?ﬁgg%%Fg%gééﬁ%%%‘gﬁngHe§ﬁ@P§Pﬂmgﬁgcgﬁﬁgy?y%%hts are
sel ected fr oamyl & @loOMPmEenDEied] ArbGatd mbbh&Os Bigyclic ¢iako4ddne, Cl_4al kyl

Cl_4al koxy and -CF3; each R is independently chosen from hydrogen, CN or
Cl_4al kyl ; RECIEIGYRP i 3 tq Hmembsregy nefi-foarant memt ogélcereluceétemmndent ly
of ch other fro .substituted or unsubstjtuted benzoyl, . .
thigﬁhenylcarbony fnééP} F%y e %ﬁeOg%nﬁngfkﬂ§F@%Fﬁéﬁ?W?aﬁwmungOfN}O

pyri m di nyl car bonghd Spyri dazi nyl car bonyl, di hydr o-

benzo[ 1, 4] di oxi nyl carbonyl, benzo[ 1, 3] di oxol yl carbonyl, phenyl C0. 4al kyl

2. The compound as set forth in claim 1, wherein:
D is CHy;

20 Ar is substituted or unsubstituted phenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
wherein the substituents are selected from the group consisting of fluorine,
chlorine, C;_salkyl, Cy_4alkoxy and —CFs;

each R is independently chosen from hydrogen, CN or Cj.4alkyl;
R; and R; are the same or different and selected independently of each other from

25 substituted or unsubstituted benzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, phenylCy_4alkyl,
thiophenylCy.4alkyl, aza-bicyclo[2.2.2]octylCy.4alkyl, aza-
bicyclo[3.2.1]octylCo.salkyl, piperidinylCo.4alkyl, pyrrolidinylCo.salkyl,

30 C.4alkylaminoCy.4alkyl and diC;.4alkylaminoCi.4alkyl; wherein the substituted

moieties may be substituted with one or more substituents selected from the
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t hi ophenyl C1_4al kyl, aza-bicyclo[2.2.2]octyl CO. 4al kyl, aza-

bi cycl o[ 3. 2. 1] oct yI CI) 4al kyl , piperidi nyl CO. 4al kyl pyrrol i di nyl CO. 4al kyl
30 Cl_4alwyplamiose©t_4al kyl and di Cl_4al kyl am noCl _4a| Ky lPCTMiSR008I0M8T N e
substituted noieties may be substituted with one or nore substituents
selected fromthe 124 WO 2006/ 086705 PCT/ US2006/ 004879 group consi sting
of fluorine, chlorine, Cl _4alkyl, C3 8cycloal kyl, Cl1 4al koxy, OCF3 and

CF3; or Rl and R2 fo%b%@mﬁﬁgm%tdieﬂuoﬂhé f&hro&wﬁerktuag@qfrc@g&mﬂ V| glkdkhey are
attached forma unsubstltut ed or at |east nonosubstituted het erocycl e

sel ected from t heOgithupd CFscmnsi sting of pi perazi ne and d| azepane; wherein

t he substituents re sel ec S h I

f I uor ophenyl Xt ¢Rq F%FBW%fBﬁtéﬁ%nlgoﬁ%gﬂﬁﬁﬁﬂw hntﬁ1 Iaaj ?135%% and
Cl_4al kyl . 3. The,scQmRdmnd 23t B& nhidMobbstifitéd l?étéPogyclé’%%c&!drfromﬂ% p
denotes a double bond between X and Y¥; Xis CR Yis CR Zis NR A B and

E arse the sane orcmsis‘tmg@ﬁplparadmemdépmd[eamtl vhércrmrth@adistlmen@rarmseéecmd or N
15 Ar is phenyl, fluorophenyl, .chloropheny ri r z' | . furanyl
or thiophenyl ; g‘é’ﬁ”& € [BLOUP B EHRE, I{B? 3@ %’é‘gﬁg]?qng t%@'{ﬂj%sﬁ p%yl’mst hyl |

et hyl, methoxy, Gih Y€ th 10Ffur§T R2 are the same or different
and sel ected i ndeggﬁ&eﬂel iolﬁ‘:ﬁ}éacuﬁ ot herB%rom benzyl, fluorobenzyl,

fl uor obenzoyl , chlorobenzoyl |sopropoxybenzoyl 20

trifluoromethyl benzoyl ﬁo met hyI benzoyl
trifluoPonet RBX§HERY ass? &Bﬁ%ﬁ g rﬂ AP pyri di nyI car bonyl ,

pyrazi nyl car t}@_yd{ pyrim di nyl carbonyl, pyridazinyl carbonyl, dihydro--
benwo[ 1, 4] di oxi nyl dmnotmra;dopbbémnd[b&m&]smmw carbonyl, aza-

bi cycl of 2. 2. %iﬁﬁé% aza- bi cycl o[ 2. 2. 2] oct yl net hyl , N—nethyl-piperidinyl,
25 pyrrolidi ‘hyl, pyrrolidinylethyl, pyrrolldlnylpropyl and
di net hyl am ngej t@ﬁ or Rl and R2 taken together with the nitrogen atomto
whi ch they are att'ached forma unsubstituted or at |east nonosubstituted
het erocycl e Zdb NR ed fromthe group 30 consisting of piperazine and
di azepane; V\AAe Qr% { el:J Easntlé (t)r de grséntaa[n ggep%ﬁée%gly from each other are CH or N;
15 Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
each R is independently chosen from hydrogen, CN, methyl, ethyl, methoxy, fluorine,
CF5 or OCFs;
R; and R, are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, chlorobenzoyl, isopropoxybenzoyl,

20 | triﬂuorometﬁylbenzoyl, fluoro-trifluoromethylbenzoyl, |
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, aza-
bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl,

25 pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl and
dimethylaminoethyl;

or
R; and R; taken together with the nitrogen atom to which they are attached form a
unsubstituted or at least monosubstituted heterocycle selected from the group

30 consisting of piperazine and diazepane; wherein the substituents are selected

from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,

pyridinyl, thiophenyl, furanyl and methyl.
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fromthe group consisting of phenyl, fluorophenyl, trifluoromnethyl phenyl,
pyridinyl, thiophenyl, furanyl and nethyl. 125 WO 2006/ 086705

PCT/ US20080Q0663887054. The conpound as set forth in clai rc3/usedsovsd f rom

t he group consisting of:

N-benzyl - N-[ 3- (1Hi ndol - 5-yl ) -benzyl ] -N , N -di net hyl - et hane- 1, 2- di am ne;
4-fluoro-N [2-fluoro-5-(1 Hindol-5 -yl)-benzyl]
-N-(2-pyrrolidin-1-yl-ethyl)-benzamde; 5

N- (2-di et hyl am no-et hyl ) -4-fluoro-N-[2-fluoro-5-(2-methyl-l1Hindol-5-yl)-b
enzyl ] 4, benzggic8@pound as set forth in claim 3 selected from the group consisting of:

[t;légga(rjr: ggt h)I/\lT %lezr}]/qu(—aéh llH) 1nﬁolf% yl)-ben%tl{—N‘ N' gm’ﬁe?hy? ghane 1%‘8151 o ey ') - benzyl]-
4-fl uoro-N-[,35 1 Js meth i - ydnkadiRiezani de
ot Op% é A\ Efﬁlég(r%lél’ @H 4L hy- Dbl I RS M R L ey b

[ 3-4 1H i ndohy52 M{rﬂeﬂbﬁﬂﬁmlo}eﬂﬁ)ﬂ) md@yd-Np[ZpMGrdﬁn(Q/hﬂyﬁh)/l—le@té— -yl)-benzyl]-
thlophene 2-carboxylic acid

[ 2- f | uor o- 5-ben#andideiol - 5- yl ) - benzyl ] - (1- net hyl - pi peri din- 4-yl)-am de;

t hi ophene- 2- Xyl i.c aci ) ; ; 1

(2- di met hyl K %Wf“}““{ozeqﬂlhér%“o 0-Nji-flucrs;>-g Rrjndol- Sé’l)b%er?%ﬂ] ani de:

4-f1 uoro- N- [[Rnfdrki@e;0- 5- (1H-i ndol - 5-yl) - benzyl | - N-(1 met hyl - pi peri di n-4-yl)-
benzam de;

N- (1- aza- bi eyﬂu@pﬂ 53-8} Bdndok-Syylirberyl HNA 1-metipd pingridin-fyheszamideiy. | ndoI 5-y
1)- b | £l ]
4) £9 ugpéyN]- It 10@ %%f’r)éllvlua?{ 3?@%1%@ %ﬁgeﬂﬂl (]an(e s 91#’ r %?llndﬁ £ 1- yI et hy

| )- benzam dggiqé-f| uoro N-

[ 4- f | uor o- 3- (1H-i ndol - 5-yl)-benzyl]-N-(1- rret perlfln 41&)%) nzam de;
4-f 1 uor o- N thipphdrie-2-nabpxgicycid &2rﬁhes>;§qarér(l§1 W ﬂ rhengylf-oL-B Y G PP AT
-yl-ethyl)- %5 benzam de acet at e;

(4-fluoro-be ¥91 ‘% -fluoro-5-(1Hindol -5-yl)-benzyl]-(1-methyl -pi peridin-4
-yl') - am ne;iophene-2-carboxylic acid (2-dimethylamino-ethyl)-[2-fluoro-5-(1H-indol- -5-yl)-

N- (4-fl uoro-benzyl)-N[2-Tluoro-5-(1Hindol-5-yl)-benzyl]-N ,N -di net hyl -
hane- 1, 2- di zemzylé-amdde;

L L e s Sl el g > i
benzamide;
N-(l-aza—bicyclo[2.2.2]oct—4—ylmethyl)—4-ﬂuoro—N-[2—fluoro-5-(lH-indol-S—yl)- .
benzyl]-benzamide trifluoro-acetate;

20 4—flu0ro—N—[5—(1H-indol'—5-y1)-pyridin—3-ylmethyl]—N-(2—pyrrolidin-l-yl—ethyl)—
benzamide;
4-fluoro-N-[4-fluoro-3-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-
benzamide;
4-fluoro-N- [4-(1H—indol—5~yl)-thiophen—2-ylmethy1]-N—(2—pyrrolidin-1-y1-ethyl)—

25 benzamide acetate;
(4-ﬂuoro-benzy1)—[2-fluoro-5-(1H—indol-5-yl)—benzyl]-(1-methyl—piperidin-4—yl)—
amine;

N-(4-fluoro-benzyl)-N-[2-fluoro-5-(1H-indol-5 -yl)-benzyl]-N',N'-dimethyl-ethane-1,2-
diamine;

30 (1-aza-bicyclo[2.2.2]oct-4—y1methyl)-(4—ﬂuoro—benzyl)—[2-fluoro~5-(lH-indol—S-yl)—

benzyl]-amine acetate;
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WD 2006/ 086705 PCT/ US2006/ 004879 N-( 2-di nmet hyl am no-et hyl)-4-fl uoro-N-

[5-(1H i ndol -5-yl)-pyridin-3-ylnmethyl]- benzam de trifl uoroacetate;

4-f | uor o-we[2beg(oBsFos ndol - 5- yl ) -t hi ophen- 2-yl net hyl | - N- ( 2Ppyrusedoicao4379

| -yl -ethyl)- benzam de; 5

4-fluoro-N-[4-(1Hindol -5-yl)-furan-2-yl nethyl]-N-(1-nmethyl-piperidin-4-yl)
- benzam de;

N-(1-aza- bi qyeh Ql fethyahRftedit Yl hioto-N-t (1@1-13@525%%&&@3(;4&%&91@ -6-yl)-be

nzyl]- benzam'de; py¥l| m di ne-4- car boxyli c aci
[ 2- f | uor o- 5-Hehthmidd adifldorgdcgtalzenzyl | - (1- met hyl - pi peridin- 10 4-yl)-ami de;
pyri m di ne- 2-carboxylic

ac . 1
[ 2-fl uoro- 5-"(-ﬂ}lpliorhiﬂﬁ'-(BHS}?%OTQ@H%Q}ITPIFTZ%?%]Wﬂpr@fRYH‘PHgmAl'QA'?th(yilPﬁ de:
pyri dazi ne- 3; %?érpﬁ%yl ic acid
[2-f] uoro-5-(e I'ndol -5-yl)-benzyl ]-(1-methyl -pi peridin- 4-yl)-amde; 15
pyrs dazi ne- M—ﬁ&ﬁlb@lﬁ{m(l:Han:dcd-S—yl)—furan-Z—ylmethyl]—N—(1-methyl-piperidin—4-yl)—

[ 2-fl uoro-5-(1Hindol -5-yl)-benzyl]-(1-nethyl-piperidin- 4-yl)-am de;
2, 3- di hydr o-W5&8a3®81de; 4] di oxi ne- 6- car boxylic acid

[ 2-f 1 uor o- 5- Lk i ndol - ] b 3R B YA oRh-B & 1% As1%6- ide;
N-[2-fl uor o-Igg('(l—‘- f{éé" g%&f%l?[%é%#?géﬁhz%? fl(l %@o[gﬂuﬁgigqh%?aﬁ? X{)/%begil%}gr i di n-4-
yl)- 20 benzsmig@ideN- [ 2-fluoro-5-(1 Hindol-5-yl)-benzyl] -3-i
sopropoxy- N- (1- net hyl - pi peri din-4-yl)- benzam de; e
N-[ 2- 1 uor o- B {raiEerftieirbaie po éﬁf%%@-&p@&lﬂﬁgzelhi?vl)';?F%Vrll“ﬂi"i’ilﬁeﬁ‘ybl’lff*ﬂ@l“‘
'zrlé : uoronet)g_gpydngggzam de; -25 . o

- oro- N-[ 2/Fluor - 5- (1Hi ndol -5-yl ) -benzyl]- N (1-net hyl - pi peridin-4-yl)-
benzani de; bgyasidine3]-cirbxollie-abiddarfhoxybi(t Haiadal-5-yl)-benzyl]-(1-methyl-piperidin-
[2-fluoro-5-(1Hindol -5-yl)-benzyl]-(1-nmethyl- piperidin-4-yl)-am de;
N-[ 2- f | uor o-45¥Dideidol - 5-yl ) - benzyl ] - N- (1- et hyl - pi peridin-4-yl)-4-trifluo

41 T uor o | BURAP G Gioppfic g2 oorg SYUindg Sy penaal e piperiding,
3- trifluoromghyrhideenzam de; 127 WO 2006/ 086705 PCT/ US2006/ 004879

15 pyridazine-4-carboxylic acid [2-fluoro-5-(1H-indol-5-y1)-benzyl]-(1-methyl-piperidin-
4-yh)-amide;
2,3-dihydro-benzo[1,4]dioxine-6-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-
(1-methyl-piperidin-4-yl)-amide;
N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-4-isopropoxy-N-(1-methyl-piperidin-4-y1)-

20 benzamide;
N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-3-isopropoxy-N-(1-methyl-piperidin-4-yl)-
benzamide;

N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-4-
trifluoromethoxy-benzamide;

25 4-chloro-N-[2-fluoro-5-(1H-indol-5-y1)-benzyl]-N-(1-methyl-piperidin-4-yl)-
benzamide;
benzo[1,3]dioxole-5-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-
piperidin-4-yl)-amide;
N-[2-fluoro-5-(1H-indol-5-yI)-benzyl]-N-(1-methyl-piperidin-4-yl)-4-trifluoromethyl-

30 benzamide;
4-fluoro-N-[2-fluoro-5-(1H-indol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-3-

trifluoromethyl-benzamide;
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N-[ 2-fluoro-5-(1Hindol -5-yl)-benzyl]-N-(1-methyl -piperidin-4-yl)-isonicoti
nam de; N [3-(1Hindol-5-yl)-benzyl]

- N- ( 1- netwolo@igseTosdi n-4-yl )-4-trifl uoronethyl benzam deCT/us2006/004879
4-fluoro-N-[4-fluoro-3-(1Hindol -5-yl)-benzyl]-N-(2-pyrrolidin-Il-yl-ethyl)-
benzam de; 5

N-[2-fl uoro-5-(1H i ndol -5-yl)-benzyl ]-N-(2-pyrrolidin-l-yl-ethyl)-4-trifluo
r onet hyl - i der oo N y1)-isonicotinamide;

4-f1 uor o- Nbﬁﬁi?fﬁava?a (EHRdoL: 3 ey 1N (e o et hy! ) -
benzam de; . [3-(1H-indol-5-y1)- benzyl]-N-(l-methyl—plpendm -4- yl) 4-trifluoromethyl-

N-[3-(1H i ndol -5-yl)-benzyl ]-N-(2-pyrrolidin-1-yl-ethyl)-4-trifluoronethyl-
benzan de; Hdhzamide;

N[3-(1Hin en I, - a ivegtdnfidel de;
N- % 4- 1£I uolr ogg{u(’ﬁ?'ﬁ‘d‘ Z'é (bpj)\j_ genz b%ké)%ﬂzﬂ_ 2 WO%HP%P}/I bh)iteR
¥l - et hyl )mz ﬂiﬁerJSO(flPlﬂﬁHBth-yl)hﬁﬁiﬁFNd@ p}h*o[lﬂir(-lhﬂ -BthglDH4-Gifoyorhehly | |
-N-(3 pyrrolidin-I-yl-propyl)-isonicotinam de;
N-[4-fl uor obéhz@ﬂalrda,ndol 5 yl)-benzyl]-N(3-pyrrolidin-
yl -

- 1) - . o
[ -( E|r-|_o|p%d2)fll on ﬁ?@ e(kl? @Pf % ly?)gi ﬂ?}j_l?)l/\f@’ M{d‘irpl— —'eﬁlyl) benzamide;
N-[3- (1R “fhog Gx n)dopﬁ%%ehzﬁh KBepygiraididi- Ettwl)-qatrdpmkomdthykl f 1 uor onet hyl

- benzam de; di ne- 2-car boxylic acid

[ 4-f1 uor o- 3béddniidegol - 5-yl ) -benzyl ] - (3-pyrrolidin-1-yl- 20 propyl)-am de;
pyridi ne- 2- carb

|
[ 4100 1H- i ndoif\: &ﬁi{ o ’gﬁb?dwnﬁy@%'ﬂw(ihd(l% lpy T eth ) léomc?tma]m-ldpr opyl ) - am de
N-[4-(1Hin zfﬁgé{ﬂo)er m{ gmlaﬁsyiﬁywénmalqlwu-pwmﬂahwrmathsm}maﬂwemc@wI ) - 4-

trifluoronethy enzam de;
N-[ 4- (1H i ndehzamigs;) - t hi ophen 2-ylmethyl ]-N-(2-pyrrolidin-I-yl-ethyl)-

t d
L2 C1rt noon-E el SoE s P Ryry Rb dhorapstyisanipotipamides, ¢ e
N-[4-(1H | nqk@y Yoz i oRlen: ﬁ) Wedrpt i3 - E&hél?dm%lf-&’lqﬁblﬂbﬂ)’*ﬂbﬂvbﬁmW) 4- 30

[
trifluoroneth benzam de; pyridi ne-2-carboxylic acid
[ 414 1H-i ndoIpyﬁdmle)}éarb@qdlzaylldrfé{(WHPdQlSi Wﬁ@@}ilh@nm{mghidm-brybﬁgﬂpy)am de; 128
WD 2006/ 086705 PCT/ US2006/ 004879 N- [4-(1 Hi ndol-

-yl)-furan- 2%ifi¢et hyl ] -N- (3 -pyrroli din -1-yl -propyl ) - 4-
N-[3—(1H—indol-5—y1)—benzyl]—N—(3-pyrrolidin—1—yl—propyl)-4—trifluoromethy1-

benzamide;
. pyridine-2-carboxylic acid [4-fluoro—3-(1H—indol-5—y1)—benzyl]-(3—pyrrolidin—1-y1—
20 propyl)-amide; .
pyridine-2-carboxylic acid [4—(1H—indol-5-yl)—thiophen-Z—ylmethyl]-(3—pyrrolidin—1—yl—
propyl)-amide;
N—[4—(1H—indol—5-yl)—thiophen—Z—ylmethyl]—N—(3—pyrrolidin—1-yl-propy1)—4-
trifluoromethyl-benzamide;
25 N—[4—(1H—indol-5-yl)-thiophen—2-ylmethyl]—N-(2-pyrrolidin—1—yl—ethyl)-
isonicotinamide;
pyridine-2-carboxylic acid [4—(1H—indol—5-yl)—thiophen—?.—ylmethyl]-(2-pyrrolidin—1—yl—
ethyl)-amide;
N-[4-(1H—indol—S-yl)-thiophen-2-ylmethyl]-N-(2—pyrrolidin—1—yl—ethyl)—4—
30 trifluoromethyl-benzamide;
pyridine-2-carboxylic acid [4-(1H-indol-5-y1)-furan-2-ylmethyl]-(3-pyrrolidin-1-yl-
propyl)-amide;
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trifluoronethyl-benzamde; N- [4-(1 Hindol-5 -yl)-furan-2-yl nethyl]
-N-(2-pyrroli din- | -yl-ethyl)-i sonicotinam de; pyridine-2-carboxylic
acid [ 4- (Wbknowsb705- yl ) - f uran-2-yl net hyl ] - (2- pyrrol i di nP€Isis2006/004879
ethyl)-amde; N [4-(1 Hindol-5 -yl)-furan-2-ylnethyl] -N(2-pyrroli din-
| -yl-ethyl)-4-trifluoromethyl- benzamde; N [4-(1

H i ndol -5-yl)-thi ophen-2-ylnethyl] -N-(3 -pyrroli din- | -yl-propyl)-

i soni cot i narg_fe;1 148 do}-5-y1)-furan-2-ylmethyl]-N-(3-pyrrolidin-1-yl-propyl)-4-

N-[4-(1H1i n@oﬂﬁgl-}%%qo% urya)n-u%nyl r}rlet hy” - NE (%y pyr r ol iydipn-l[iy- yl - propyl)-isonico
tinam de; Mifl@erohkthybbénzathide;

H i ndol - 5-yl) - benzyl ] - 1- met - piperi di n-4-yl.) -1 soni cotinan de..

pyri di ne- ZY é\}i[do&@%(q l-gzx(lhfuran—E—%/km&hﬁ?—l\}—a—pynol}ﬁlg-1-ﬁ-eﬂly(l")qsomccgﬂn%gnde;

C

[ 2- 1 uor 0- 5+ 1ht | ndal s Bl )Rz yirinddi-sTp ivhn RLpsEIE N pymstitimardyde; N

[ 2-f1 uor o- 5-%"1‘%%%@‘%%?@3%#5?]& TP i 2 P pyridlilinaly

- N-{ 1- net hyletlpi)p@niddj n- 4-yl ) - ni coti nami de; 15 . o

L o o S b apms istarkn 35 il N R 1 B R4 ok -

N-[ 2-fl uor O“b%ﬁéa]n'ﬁ'die“dm -5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-isonicoti
nam de; ’

N-[ 4- f | uor o-N3{4-1HHiindbd!5-1)-HippHeeszylidet i I - @ypyrolidia ryltprppbylet hyl ) - i soni cot i
nam de; L

N- [ 4- f | uor odSiaatingrést - 5- y1 ) - benzyl | - N-(2-pyrrolidin-1-yl-ethyl)-4-trifluo
ro thoxy- ) o _'___ 8. NL(3 TR 1-i .. ide;

N- Fg (1Hi nﬁg|[?§ﬁ§ﬁ§ﬁqg§n§§ﬂ1%9(yi@ﬁ%‘{/ Hyl\II (:?)lp[%rer(r)lllccljlln nl}alpilol))y? ]'ésglr]llicgttl)rtlainrllla?ﬁ de;
pyrazi ne- 2- qurbek\ré-6-(dHkedol-5-yl)-benzyl]-N-(1-methyl-piperidin-4-yl)-isonicotinamide;
[2-fluoro-5-(1H-indol -5-yl)-benzyl]-(1-pnethyl-pi.peridjn-4- - am.de;

5-[ 4-f1 uor o-mn@mn%fﬁppxxﬁm&m ldr -%Q\srilﬁglﬁggla%%%fp qi?@t‘ﬂ&??&"ﬁ%ﬂ%“ﬁ'mi nd
ole 25 acetﬁ}_gmi%: {

4-fluoro-3-[4-methyl -2-(4-trifluoronethyl-phenyl)-piperazin-1-yl nethyl]-phe
nyl } - 1H iNgolfeiords-(IB-ihdeld-ph-Benzyl]-N-(1-methyl-piperidin-4-yl)-nicotinamide;

-(4-nmet hyl -2-pyri di n-2-yl -pi perazi n-1-vyl net hyl ) -phenyl -1 Hindole
a(céﬁ ate: 30 NIp-fluoro-5-(1 I AR 0 RN U L e o

b1 1 ndol e RRRAFRISY I GE 0K o oBeros T Us2006] 004670 5.( .

4-t1 uor o- 3- [ 32 (fHrokd-9q1 H=ipbe1BAy)-bénayek Ry©-yiotidimz]-gi-dihyl) ietivptihaptdeny | }

5 [Hi- uor o- N[ Fhfou-Arid Eipol 5 HR PRGN farmysiodin: Uy et Y iSeriRERFPIA 1 ndlol
€ N-[4-fluoro-3-(1H-indol-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-4-trifluoromethoxy-

20 benzamide acetate;
N-[3-(1H-indol-5-y1)-benzyl]-N-(1-methyl-piperidin-4-yl)-isonicotinamide;
pyrazine-2-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-4-
yl)-amide;
5-[4-fluoro-3-(4-methyl-2-pyridin-3-yl-piperazin-1-ylmethyl)-phenyl]-1H-indole

25 acetate;
5-{4-fluoro-3-[4-methyl-2-(4-trifluoromethyl-phenyl)-piperazin-1-ylmethyl]-phenyl }-
1H-indole;
5-[4-fluoro-3-(4-methyl-2-pyridin-2-yl-piperazin-1-ylmethyl)-phenyl]-1H-indole
acetate;

30 5-{5-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-pyridin-3-yl }-1H-indole

acetate;
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5-{ 5-[2S-(4-fluoro-phenyl)-4-nethyl-piperazin-1-yl methyl]-furan-3-yl }
-1Hindole 5 trifluoro-acetate; 5-{
5-[ 2S- (4-wbuosaspteenyl ) - pi per azi n- 1-yl et hyl ] - pyri di n- 3Pgir/gs2doskoo4sdol e
acetate; 5-{ 5-[2S-(4-fluoro-phenyl)-piperazin-1-ylnmethyl]-furan-3-yl
}-1Hindole; 5 - [ 3 - (4-nethyl-piperazin-1-ylnethyl)-phenyl] -1 Hindole;
- [4-fluoro-3 -(4-nethyl-2-pyridin-4-yl-piperazin- | -ylnmethyl)-phenyl]
H i ndol e; { - thyl-piperazin-1-ylmethyl]-phenyl }-1H-
[2S- (4-f1 06 %HB??‘é’n3y [5G ﬂuor%’lhe%%l)lc)‘érlnaez.yn p_1pr| et Ryl ] - gﬁepnwyf 1H i ndol e:
{ 6- [28—(4nddl¢;0ro phenyl) 4- et hyl - pi perazi n-1-yl nmet hyl ] - pyrazi n- 2-yl
1H i ndol e aceta
{

4-f1 uor o %L%@@IP@ v phémysthmipsanltpethyhahspr- l%lgﬁylle }-1Hindol e

cetate, th erazin-1-ylmethyl]-furan-3-yl}-1H-indole -
4-f| uoro- 3- [2? EZAS Lﬁ%%orrg-phﬁréygl B )r/mpl% | - pi p%ar a2|yr¥ 1-yl m%lt hyl ] - phenyl }-1H

15 indol e- 3-tganborickraid;e; 5-[ 3- (4 et hyl [ 1,4]
e e By a5 ey
met hyl - 1H' . thyl}-foran-3-y -1H-indole;

H i ndol - Ir%j?é%ﬁ Et)ﬂ{lér %?Bﬂf- %afml me gin}llrﬁ% e}{ yl)-4- fluoro- 20
benzani de 55—[5%4 -methyl-piperazin- l—ylmethyl)—phenyl] 1H—1ndole

? fllkfuoago?e[éisi g@lglzﬁuv?‘tr %e hlegalypéfnl—g ?flr—gélerngn_ -y metl%s thnyﬁ Yﬁ-mdole
- di met hyl ani, nos _
[(3p¢h et ny| 21 18 B A¥bR-ditabl UaboneRsbain AT IRk TR L ELindol:
4-f1 uoro- N- [i{éJ[msx(@ﬂﬁm(oé;kﬂreﬁmmmﬂ@l -Fiplippiy¢l-dinredSAlpyrativzyl LENndRlepy  r of |
din-1-yl- ethyl)-benzam

4-f | uor o- 3- [Z<etate;f | uor o- phenyl ) - 4- net hyl - pi perazi n-1-yl net hyl ] - phenyl }-1H

pyrrol o[ 3, 2- bl pyy i di B&5 ¢ an i ; 1]-phenyl}-1H-indole acetate;

4-f| uoro- N [g'{gﬁ'f(?f"o ?ng ?{Fﬁu%or%l}enﬂ PP Zrl)n rlly(]jmethglf en%énzym ?ﬁ_ (2-pyrroli
di n-1-yl - 305t fo}o-BgNE arifldeio-ghiensl) dhat il piptiacial 1-yinztiog b phdolys) - St t

t hereof or an optical or stereolsoner thereof. 130 WO 2006/ 086705
PCT5US2006/ cipdgizB-cgbonifide;conpound as set forth in claim2, wherein: X=Y

denotes a doybl ¢, DO RRUNRERpsh- R mdthyl) BhinyiRimthade; S 21 SAR

5-{4-fluoro-3-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl] -phenyl}-3-

5
-1
3
5-
}-

5-
a

methyl-1H-indole;
N—[5—(3—cyano-1H—indol—S-yl)-2—ﬂuor0—benzyl]-N-(2—dimethy1amino-ethy1)—4—f1uoro—
20 benzamide;
5-{4-fluoro-3-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-phenyl }- 1H-indole-3-
carbonitrile;
5-(3-{[(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino]-methyl } -4-fluoro-phenyl)-
1H-indole-3-carbonitrile trifluoro-acetate;
25 4—fluoro-N—[2—ﬂuoro-5—(1H—pyrrolo[3,2—b]pyridin—5-y1)-benzyl]—N-(2—pyrrolidin-1-y1—
ethyl)-benzamide;
5-{ 4—f1uoro—3—[2-(4—ﬂuoro—phenyl)—4-methyl-piperazin- 1-ylmethyl]-phenyl }-1H-
pyrrolo[3,2-b]pyridine; and
4-fluoro-N- [Z—fluoro-S-(1H-pyrrolo[2,3-c]pyridin-S—yl)-benzyl]-N—(2—pyrrolidin—l-yl-
30 ethyl)-benzamide;

or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.
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both A, B and E are CH, Ar is phenyl, fluorophenyl, chorophenyl, pyridinyl,
pyrazinyl, furanyl or thiophenyl; each Ris independently chosen from
hydr ogen,woebdwiss7oet hyl , met hoxy, fluorine, CF3 or OCFRCTAB2086/0043d9 R2 are
the sane or different and sel ected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, chlorobenzoyl, isopropoxybenzoyl,
trifluoronethyl benzoyl, fluoro-trifl uoronethyl benzoyl,

triflugrome DERVds sef faLARRen%h easheRy:, pyri di nyl carbonyl ,
pyr azi ﬁyl ca&%‘g)réjxﬁg, pyr%sr%edﬂlgnyl car bonyl, pyridazinyl carbonyl, dihydro 15

benzo[ 1, 4] dipxiwy| car bony!| en 1, 3] 4} ox | car bonyl, N-nethyl-aza-
bicycl0[2.2.%]ogtQﬁpﬁéfééﬁbkaﬁméF%@%@gﬁg%q ¥ Y Y
aza-bicycloggm%: ]octyl nmet hyl, N nethyl-piperidinyl, piperidinyl,

N- et hyl - pyrrolidi nyl, pyrrolidinylnethyl, pyrrolidinylethyl,

pyrrolidi nyhpfsapyl , nmethyl am noet hyl, and di met hyl am noethyl; 20 or Rl and
R2 taken togﬁgher with the nitrogen atomto which they are attached form a
unsubst i t ut &disd¥Riat | east nmonosubstituted heterocycle selected fromthe
group consi,st,i RG i i ne and di azepane; wherein the substituents are
sel ected f#%@%éh%%%gg%%gg%ﬁsisting of phenyl, fluorophenyl,

trifl uor ometAwik ph&etiy, fluo2spheyyli chilogophertyl pypildanyy pyrazinyhfytangres thiepkgys 6. The
compound as set forth in claim5 sel ected fror%t h%@g{‘oue%écon i St iengFof:

N- benzy! - N- [e8¢lf Res indgpensientby ghosemERmAYIroskp, REty; VISR RS 2281 ani ne
hydr ochl ori de; 30 OCEx:

N- (4-f 1 uor o- benzy K% 5- (1H i ndazol - 5-y1 ) - pyri di n-3-yl met hyl ]-N N - di et h
yl 10 et hane- IR 2adi Rrdré theaa ik @k different and selected independently of each other from

(4-fluoro-benzyl)-[2-fluoro-5-(1Hindazol -5-yl)-benzyl

-pyrrolidin-2S- ylbeaeryfluerabenzyl, ﬂrswbm%b@g%@;@?‘é%yqﬁgﬁi;rMB%?@éhs?g

(4-fl uoro-benzyl).-[.2-1l - Lodazaboremetivitgaéu! 1

- pi peridin-4-yl - é&%‘ﬁ%{orﬁé%%élzgﬁmh&%%l © })y i

N (4- f | uor o- benz yiifhbronthdxyézost, (Hibbliengizzbbad; yyrjdideahdfyN - met hyl - et han

e-1, 2- di am ne; , s . &

(4-f 1 uor o- benzy! ) pyrazinyleasbens. yrrnifingleaiony. pyydaginylapraonyh SNETR| - pi peri di n

-4-yl)- 5 ami ne; - igxolylcarbonyl, N-methyl-aza-

(4P tor o- benzyl ) Aokl Pidioxinylesrbapyl, pengoll. Sldioxolylearbonyl, Nomethy

- met hyl - pi per i di NhifodIb[R:2. BGLYE aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octylmethyl, N-
methyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, pyrrolidinylmethyl,
pyrrolidinylethyl, pyrrolidinylpropyl, methylaminoethyl, and
dimethylaminoethyl;

20 or
R; and R, taken together with the nitrogen atom to which they are attached form a

unsubstituted or at least monosubstituted heterocycle selected from the group
consisting of piperazine and diazepane; wherein the substituents are selected

from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,

25 pyridinyl, thiophenyl, furanyl and methyl.

6. The compound as set forth in claim 5 selected from the group consisting of:
N—benzyl—N-[3—(lH-indazol-S-yl)—benzyl]—N',N'—dimethyl-ethane—1,2—diamine
hydrochloride;

30 N—(4—f1uoro-benzy1)-N—[5—(1H~indazol—5—yl)—pyridin—3—ylmethyl]-N',N'—dimethyl—
ethane-1,2-diamine acetate;

(4—ﬂuoro—benzyl)-[2—fluoro—5—(lH-indazol—S-yl)—benzyl]—pyrrolidin-2S—y1methyl—amine;
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4-fluoro-N-[2-fluoro-5-(1Hindazol -5-y1)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl
)- benzam de; i0

4-f | uor o-We[28edidsems 0- 5- (1H-i ndazol - 5-yl ) - benzyl ] - N- (exoP8Trustévgloessraz a-
bicyclo [3.2.1]oct-3-yl)-benzam de; 4-fluoro-N-[2-fluoro-5-(1

H i ndazol - 5-yl ) -benzyl ] - N- (endo- 8- net hyl - 8-aza- bicyclo [3.2.1 ]
oct-3-yl)-benzam de;

AT L S Zfa]féc')r‘é (9557 [T DAY Ry RS REM T PipéddifBi fydmipé;per i di n-3- v

| uor 0- N- {2ttt Belryl IRH R sittmze5-(SHyihjazob Az henkyl] IV meethyltetipingesd-di n- 3S- y
benzainide trifluoro-acetate; 4-fluoro-N [2-fluoro-5-(1

ndazol - 5dipiindsenzyl ] - N-(1-net hyl -pyrrolidin-3R-yl)- benzani de

f

i

i fluoro-a at e; 3 ~ i din-4-v1)-
fluoro-N thfl?li?otf'egzg) ﬁﬂ&‘?rr?asaﬁ 1 az?l)S %lé ben y]I] ?\I—r(nfthr}% p;:n 18yr¥gl i di n-3S-
% benzamge,t ri fl uoro-acetate;
%

p—

FoP

| uoro-N-[ 2-fl uoro-5-(1H i ndazol - 5-vyl enz - 3- roli.di n- 1=yl -pro
benzam Eﬁl@ﬂuoro—benzyl) ?4 (1H-indazol-5 yl)}/fur)an 2- lr1¥ethylﬁl(‘l(—meﬁlg{—plpeﬂgllm"f'yl)'y propy

| uoro-N-[2-fl uoro-5-(1Hindazol -5-yl)-benzyl ]-N-(1-nethyl -piperidin-4-yl
25 benza » N(1l-aza-bicyclo [2.2.2] oct-3Ryl)-4-fluoro-N
211 uor o- 5 4= dorSIN-[HAGEL- 35(1-HLir)dabcﬂIBZYID-benZyﬂ)]eNz(amyd‘ﬂhdmhl -yhtthyl)-
N[ 2-f 1 uoro-5-(1Hindazol - yI) benzyl ] -N-(1- et hyl - pyrrolidin-3R-yl)-4-
trifl uor omebhydanbdeizani de;
4-f I uor o- N- E‘)felﬂ‘g 1|_§1\5-E§j-ﬁuoro 5‘5(1% }n&‘a &gﬁyﬁ_—b%m_gy@lé_%I;lﬁgthmeg;lg%{_- pi peridin-4-y

1 )10 benzani

4-f 1 uoro- 3- igsvetbid by C@g%h)aﬁéﬁz)immgper azin-1-yl met hyl ] - phenyl }-1Hi ndazol e;
132 WO 2006/ 0 67 5 P 2006/ 004879

5-[ 4- f | uor 0-43¢@S-N-i2-fpbusrS-LLIHindswpled 5010802y i Nnends By hdA P42 11+ i ndazol e
acet at e; .

5-[4-fl uorobécy@’-[% ﬁllé%érylkbwzagppér azi n- 1-yl net hyl ) - phenyl | - 1Hi ndazol e;
chiral ggoN-[2-fluoro-5-(1F-indazol- 5-yl)-benzyl)-N-(1-methyl-piperidin-3-y1)-
5-[4-fluoro- 3 ](1 hi'ophen- 2-yl - pi perazi n- 1-yl net hyl ) - phenyl ] - 1Hi ndazol e
acetate; 5 benzarmde

}5 g_ﬁ. f : gg;gcﬂB Lgrg—lff-‘b fﬂluggor £ (Pﬁ—mXaZ& -yﬁer;[eggll] K- Beﬁl%'yppfbeﬁhlmshﬂb] phenyl

5-[2S-(4-Tl %Bealﬂi*a mford-aBBARY! - pi per azi n- 1-yl met hyl ] - pyri di n- 3-yl
}-1H i ndazol €;

5-[2S-(4-fl u@ﬂoemkﬂﬁﬂ%fbwm -péiHandazol-§iyhehengyil-No(-maityl-gyyelidinBR-Yihdazol e;
benzamide trifluoro-acetate;

20 4-ﬂuor0-N-[2—ﬂuoro—5—(1H—indazol—5—yl)—benzyl]-N-(l—methyl—pyrrolidin—3S-yl)-

:
|
)

'_""-h_-b-‘< B

benzamide trifluoro-acetate;
4—ﬂuoro-N—[2-ﬂuoro—5—(IH-indazol—S-yl)—benzyl]-N-(3—pyrrolidin-1-y1-propyl)—
benzamide;
4—ﬂuoro—N—[2—fluoro—5-(1H—indazol-5—yl)-benzy1]-N-(1-methyl-piperidin-4—yl)-
25 benzamide;
N—(1—aza—bicyclo[2.2.2]oct—3R-yl)—4-fluoro-N—[2—ﬂuoro-5—(1H—indazol-S—yl)—benzyl]—
benzamide;
chiral N—[2—f1uoro-5—(lH-indazol—S-yl)—benzyl]—N—(1-methyl—pyrrolidin-3R—yl)—4—
trifluoromethyl-benzamide;
30 4-fluoro-N- [4—(1H—indazol—S-yl)-furan-2-ylmethyl]—N-(l-methyl-piperidin—4-yl)—
benzamide;

5-{4-fluoro-3-[2-(4-fluoro-phenyl)-piperazin-1 -ylmethyl]-phenyl }-1H-indazole;
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5-{ 5-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-furan-3-yl }-1Hindazol e;
10

5-[ 4- f | uowo-28ed(086TeBt hyl - 2R- t hi ophen- 2-yl - pi per azi n- 1- yl metrhuskjosphsny| ] - 1H- |
ndazol e® acetate;

5-[4-fluoro-3-(4-nethyl-2S-thi ophen-2-yl -pi perazi n-1-yl net hyl ) - phenyl ] -1H-1i
ndazol e acetate; and 5-{

5-[2S (4-fl 1 h@ol-atktale;

-1H i ndazol %Ofﬁi}g&‘é@lg)&tﬁ n%ﬂgggg?icﬂaeﬁzgzyggé%%gﬁg%ﬂ %ﬁ?her eof or an
optical or S3-prfladeavex thﬁdphem@fyl—p?perm1q<bmup1muhd>hasylk—éﬂ-mda2toﬁﬁ inclaim?2,

wherein: X=Y denotes a douhl e d between X a ;X - . 20 is CR
Zi sNR.  bot K¥hal %[‘&RHO@'%Y?%B@WCK “YlPipHazipL- ylﬂeﬂﬁ'ﬁég}%ﬁ@ﬂﬁ"dﬁ%qy%phenyl ,
pyri di nyl, p‘% % gl.nyl, furanyl or thiophenyl; each Ris independently
chosen from ydrogen, nmethyl, ethyl, net hoxy, CF3 or OCF3; 25 Rl and R2
ares t he sanmes-g4-fldbfd-B{2SH4- ﬂmﬂo&;mbeydb-édnethjdempﬂdanﬂl );llmthyé]ap’rtenmlt}h]éi from
benzyl, fluorobenzyl, fluorobenzoyl, chlorobenzoyl, isopropoxybenzoyl,
trifluor orret1ﬁ94zl98-‘nzoyl fluoro-trifl uoromnet hyl benzoyl

trifluoronmeth 2Nz . BanyhH-indazol
pyrazi nyl car%gﬁi?@%@%fﬁ‘l (:}i1 Qh@?car%thﬂsélpé}gmrl ldgiz{{ek@?](?%}irg%ﬁlyﬁmydl h1§/1dazo eéo
Ele 2)2/ gl[ é[ g] (Zji 51){541}2/3‘ (‘zaﬂggﬂa@yﬂg);egjd%%igmgakgﬁld'imetbyli'-lpgadﬂnemy]} -1 HNimvazdly] - aza-
aza bi cycl o[%{i[ﬁ&ﬂywﬁ’&h@?}’l)?mﬂ% iyt mﬁ%ﬂ@@‘@?'@yﬁ’l} 15-pdprdieny | |

thyI yr b C b by g '

TP o2 5 I o B LR el 3R VOAORO) BRGKAO indcte
d| met hyl am nqetay | and di et hyl ami nopropyl; or Rl and R2 taken together
with the nitrogen atomto which they are attached. fo n eJﬁLf%llztuted or
at |east mo HyeiorI{bamethl 2o dipphen-2¢l-pipergior 1+ bflrﬂ‘@tt{ﬁlg]) P‘Eﬂ)’g’ ﬁg dFi ng of
pi per azi ne anc%ta‘tjé %ﬁgpane wherein the substituents are selected fromthe
group consi sT5 ng”’or phenyl, fluorophenyl, trifluoronethyl phenyl,

pyridinyl, thiiegheiw |f]u01fdel115}®ﬂy1|) m&hpﬁp@yﬂazmtDyl&netﬂ'}hbflnmrﬁthdiHaadaele forth
inclaim 7 sel ected fromthe group consisting

N [18- ( 1H bengiot Phagmaesiutisaliy accepsatis palt WW@EQWLWUCP& Orcﬁt%@?ﬂﬂlefé‘efﬁa?fe 1, 2-di a

m ne

7. The compound as set forth in claim 2, wherein:

denotes a double bond between X and Y;
XisN;
20 Y is CR;
Z is NR;
both A, B and E are CH;
Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furany! or thiophenyl;
_ each R is independently chosen from hydrogen, methyl, ethyl, methoxy, CF; or OCFs;
25 . R; and R, are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, chlorobenzoyl, isopropoxybenzoyl,
trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
30 benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, N-methyl-aza-
bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octylmethyl, N-
methyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, pyrrolidinylmethyl,
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hydrochloride; and N [3 -(1 H benzoi m dazol -5-yl)-benzyl ]

-N-benzyl -N , N -di net hyl - propane-1, 3-di ami ne hydrochloride; 15 or a
phar macewocaddogemscept abl e salt thereof or an optical eCcTaiSeseoIsaer
thereof. 9. The conpound as set forth in claim2, wherein: X=Y denotes a
doubl e bond between X and Y; Xis N, 20 Yis N Zis NR A B and E are
CH, Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl
or thiophenyl; R QE%EM ardimBethile sane
or different andpggﬁ %ﬁéﬂghggmen 'IDQII hé&ﬁmgﬁﬁgg ??gﬁﬁzbenzyl?

f1 uorobenzyl, fIu@j@h@ﬂg&xﬁmogk@ymorobenzoyl chl or obenzoyl

i sopropoxybenzoyl, trifluoronethyl benzoyl, fIuoro-trifluoronethylbenzoyl,
trifluoromebthoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazi nyl car,bonyl, rlnl theddbhydr o 30
benzo[l,4]d%6§?%$?8§¥%8ﬁ§ er%éﬁgﬁ%ﬁﬂ§kﬂlo tg?%%?%%ﬁgﬁgggﬁﬁephenylnethyl
N- smet hyl - aza- bi gygibelidted. o%]aowae,tImo@z@bshtm@d:hmrzcwégwqd froma 2le- group

b | o[ 2. 2. 2] octyl met hyl , N-met hyl d I [ I,
L0 b ool BLEEEL T 1 S0BE SR LRSIl o
N- hyl I N- - I : hyl ,
pyrrol 1 ai byl et hy ok e Ry pRpeh i B TRAL G Rt BighenIet h

di met hyl am noet hyliamg, @hla‘ﬁ{e}ﬁyl ﬁﬁhﬁ}@@ﬁ@méthylor 5 R1 and R2 taken together
with the nitrogen"atomto which they are attached forma unsubstituted or

at | east nonosubstituted heterocycle selected fromthe group consisting of

i perazi ne d di az d f th
o B Bonai SrEAGUEP Bt O G b SERa Y A Boll GrsRRELE]  Trom the
pyridinyl, thi ﬁpﬁ%xﬁzmﬁwaaayi_ymwnm}hyﬂenzmm;w .difibthytethpoesha-disniet f or t h

in cIa|n19 selected fromthe group con5|st|ng of: N [3-(1
H- benzot ri ahzgtrcBhlpridefrmdzyl ] - N- benzyl , N -di net hyl - prop ane-1, 3-di am ne;

I/ISIH(BII I;I;/ |b? nz %—r[é —?ﬁ-?—Ib_er?z_oIllrInI&a%eltg-yB benz IIKIYIIeInZI'IZINIIII LIﬁfn%ﬂB@ B?&f)Ial)Ie PYLdifhidi N- 2R

z

hydrochloride;

15 or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.

9. The compound as set forth in claim 2, wherein:

Y denotes a double bond between X and Y;
X is N;
20 Y isN;
Z is NR;
A, B and E are CH;
Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
R is hydrogen, methyl or ethyl;

25 R; and R, are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,
isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-

30 benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-

methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-
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am ne trihydrochloride; 15

[ 5- (1H benzotri azol -5-yl)-2-fl uoro-benzyl]-pi peridin-4-yl-thi ophen-2-yl neth
yl - am ne;wo 2006/086705 PCT/US2006/004879

[ 5- (1H benzotri azol -5-yl ) -2-fl uoro-benzyl]-(4-fluoro-benzyl)-piperidin-4-yl
-amne; N [5-(1 Hbenzotri azol-5-yl)-2-fluoro-benzyl]
-N-(4-fluoro-benzyl)-N -nethyl-ethane- 1,2-diamne; [5-(1

H benzotri azol - 5- U)Lclqﬁoﬁ}lllfgﬁé?rdhgﬂﬂ,zp{ﬂ)dﬁdﬁr%d,qflhﬂéthﬁyﬂyh@liﬂﬂliyn-Nl&hyll- net hyl ) - (4-f
| uoro- 20 benzyl)-am ne "hydrochloride; [5-(1

H-benzot ri azol - 5- pyryelilifiylmethyl, perrelidinylaaettl ymeligmylephy)l - gyrrokdingdpropilper i di n

-4- yl)-am ne hydro hﬁi de: N-. -(1 Hbenzatri azol -5-vyl)-benzyl ]
-N-benzyl - N, N - dFEY] ngfthgngm&e%lépgﬂgtﬁgl a"ﬁ)fgWS@P{ﬁg}lp?}%?gyi‘s

N-[ 5- (1H bengptriazol -5-yl)-2-fl uoro-benzyl]-N-(1-ethyl-pyrrolidin-2Sylnet
hyl)-4- fluoro-benzam de; N-[3-(1 '

H beénzot ri azBh afd Rb Jakbe tuzgther with|thonitrogen fompyte mali¢hithay dreyaktaghedyom penzamni de
hydr ochl ori de; thiophene-2-carboxylic gci.d

[5- (1H benzotri az B’Pg"gﬁlﬂlse-%é’-r fi g&%@%@ﬁ%i‘]@?dzheﬁ?ﬁ’?%ﬁl? $iggtedfgom the group

1-yl -ethyl) - am de fydsachk ?fpﬁegﬁine and djazepane; wherein the substituents are selected =

N-[ 5- (1H benzotri azol - 55yl J-2-f 1 uor o- benzyl ] -2, 4-di fl uoro- N- (2-pyrrolidin-1
-yl - et hyl ) - benzafiodethhgdnpaiohsistingeof phesyl\ii@0pemyB ailEreaThyiphonsd/ 004879
N-[ 5- (1H benzotriazol -5-yl.)-2-flyoro-bepzyl.]-4-fluoro-N(2-pyrrolidin-1-yl-
ot Lyl ;_ benzani dePY 1[15L %i‘ligphenyl, Puranyl 2nd. m%th]yl. (2- py y
H bgnzotri azol -5-yl)-2-fl uoro-benzyl ]-4-fl uoro-N-piperidin-4-yl-benzam de;
N-[ 5- (1H benzotriazol -5-yl)-2-fl uoro-benzyl]-4-fluoro-N-(1-isopropyl-piperi
di n- 4-ylp- 5Thenaapoutel asNet foBh(d labe Azclecticd foim He\grqupronbigorgetbenzyl |

N (1- evol -pj peri di n- 4-yl) - 4- i i de: .
N[ { (1 bggi‘gfﬂ1&%&%@?&-‘@%r‘%?&?ﬂl'ﬁéﬁf’g‘rﬂc’)lrgﬁg%‘%Eﬁgfyi’fwol’ﬁf‘?iéPr%}f‘lﬂlnfé yl)-4-
| uoro- benzad ﬁ?—beﬂ&tﬁazol-SS%l)ﬁ%-ﬂﬁ)c;f%-benzyl]-(Lll—ﬂuoro-benzyl)-pyrrolidin-ZR—ylmethyl-

u
[ 3- (4- met hyl - pi perazi n-1- t - phenyl ] - 1H benzotri azol e;
[ 4-f | uor o- 3mink-tniydrpthlpriger azi n- 1-yl met hyl ) - phenyl ] - 1H- benzotri azol e; and

{ 4-fluoro-3-[2S-(4-fluoro- | ) - pi perazin-1- thyl ]; phenyl .

1H benzot r L% —égr(lzogpazgﬁéryé)? E%é{fg’?eg’épﬁ?lﬁgggb?%i’lﬁo %Z”ﬁﬂé@%éﬁ%?e’an_

Zpt :Miaellr ei();]_ ST & A bS R BRiaoNS YR flubrd-Behzy T RE-FROFOUDI) Fipiiin-E 1 bhidd) €l ai m
, - N-[5-(1H-benzotriazol-5-y1)-2-fluoro-benzyl]-N-(4-fluoro-benzyl)-N'-methyl-ethane-

f
5
5
5
}
(0]

1,2-diamine;
[5-(1H-benzotriazol-5-yl)-2-fluoro-benzyl]-(1-ethyl-pyrrolidin-2S-ylmethyl)-(4-fluoro-

20 benzyl)-amine hydrochloride;
[5-(1H-benzotriazol-5-yl)-2-fluoro-benzyl]-(4-fluoro-benzyl)-(1-methyl-piperidin-4-
yl)-amine hydrochloride;
N-[3-(1H-benzotriazol-5-yl)-benzyl]-N-benzyl-N',N'-dimethyl-ethane-1,2-diamine
hydrochloride;

25 N-[5-(1H-benzotriazol-5-y1)-2-fluoro-benzyl]-N-(1-ethyl-pyrrolidin-2S-ylmethyl)-4-
fluoro-benzamide;
N-[3-(1H-benzotriazol-5-yl)-benzyl]-4-fluoro-N-(2-pyrrolidin-1-yl-ethyl)-benzamide
hydrochloride;
thiophene-2-carboxylic acid [5-(1H-benzotriazol-5-yl)-2-fluoro-benzyl]-(2-pyrrolidin-

30 1-yl-ethyl)-amide hydrochloride;
N-[5-(1H-benzotriazol-5-y1)-2-fluoro-benzyl]-2,4-difluoro-N-(2-pyrrolidin-1-yl-ethyl)-

benzamide hydrochloride;
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X- -Y denotes a single bond between X and Y; XisCHR Y is CHR ZisNR 20
A, B and E are CH Ar is phenyl, fluorophenyl, chorophenyl, pyridinyl,

pyr azi nylwofecasytosor thi ophenyl; each R is independently/ush@samsiy om
hydrogen, nmethyl or ethyl; RI and R2 are the sane or different and sel ected
i ndependently of each other from benzyl, fluorobenzyl, fluorobenzoyl,

di fl uorobenzoyl, chl orobenzoyl, 25 isopropoxybenzoyl,

trifluor Oneg\flﬁdt}g—gﬁ%lotr?aleﬂs%@g: FihbloURLATRE Y RERZ @ pyrrolidin-1-yl-ethyl)-

trifluoroin enzoy phenyl car bonyl, pyri dinyl car bonyl ,
pyr azi nyl camepniide;pyri m di nyl car bonyl, pyridazi nyl carbonyl, dihydro-

b 1, 4] di oxi nyl car bonyl , _b 1, 3] di axql yI .. thi-ophenvl net hyl
N ot iyl - adl b G B REob by Uk Knel ) cH e oD AUy VL S

bi cycl of 2. 2'I\Q?ﬁ%—lg%mézpl-g“l'arﬂgﬁ—ﬁ}ﬂar;opéeﬂ%&lhqlmdro—wf-ﬁ@ﬁfo@?blﬁip&icﬁﬁﬁliﬂ)-ny| ,

N cycl opropyl I'ny i‘peri dinyl, met hyl - pyrrolidinyl, Nethyl 136
WD 2006/ 086 Hazm6Gdé;US2006/ 004879 pyrrolidi nyl met hyl, pyrrolidinyl methyl,

pyrrolidinylethyl, pyrrolidinylpropyl, | am noet hyl., . .

di met hyl am %&5—hgﬁ{-bammtléﬁmbéﬂi}g&urﬁ@p‘?%ﬁw@cw@f Bigerdikd D bget her
with the nityogen atomto which they are attached forma 5 unsubstituted or
at | east norf[)us(’g%g%r}zta%t‘n%ed het erocycl e sel ected fromthe group consisting of
pi perazi ne a0gs.¢diABepaHeazoMISN BR-Mlublebauld (N Liewtlyl-piperidi-eohedflugroom t he
group consisting of phenyl, fluorophenyl, trifluoronethylphenyl,

pyridinyl, thenegsmidelyl , furanyl and methyl. 10 12. The conpound as set forth
in claimll

ieh is. . o
N £S- (2, 3- di %@d@é‘ﬁﬁﬂ‘%@%ﬁaﬁf Lyjmeghyl)-phenyI] 1ELbep20tEZ00: i ot hy! ami no- et hyl )
- 4- {1 uor o- bezaRdES-(OhetyPpaeimmelyinahyly phaypt Bibeezat@dzole hed eof or an

optical or stereoisoner thereof. 15 13. The conpound a forth in claim
2, wherein: .’x{#ﬂ@emféw-éﬂ-ﬂp@rgf@ebﬂ}ralpﬁwmbﬂlwqg}‘ﬂiﬂ’g?nﬁki@fﬁe%?%%"l? i's

G ZishR or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.

15 11.  The compound as set forth in claim 2, wherein:

denotes a single bond between X and Y,
X is CHR,;
Y is CHR;
Z is NR;

20 A, B and E are CH;

Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;

each R is independently chosen from hydrogen, methyl or ethyl;

R, and R, are the same or different and selected independently of each other from
benzyl, fluorobenzyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,

25 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

30 bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-

cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
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20 A, B and E are CH Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl,
pyrazinyl, furanyl or thiophenyl; each Ris independently chosen from

hydr ogen,woebdwisems ethyl; R and R2 are the sane or di prtermsniocamd’sel ect ed
i ndependently of each other from benzyl, fluorobenzyl, benzoyl,

fl uorobenzoyl, difluorobenzoyl, chlorobenzoyl, 25 isopropoxybenzoyl,
trifluoronethyl benzoyl, fluoro-trifl uoronethyl benzoyl,

trifluoromet hoxybsﬁmwinyhhbmp bszﬂmhdiﬁylbﬁﬂwh P ﬁmuﬂ?mmw quh@n&ﬂnylpmpyl

pyrazi nyl carbonyl,” pyri m di nyl car bony a,a2| nyl carbonyl, di hydro-

benzo[ 1, 4] di oxi nymmmwethﬁeﬁm[wlmpﬁﬁﬂl ap glimeibipminapsembheny| met hyl |

N net hyI aza- bicycl o[ 2. 2. 2] octyl, aza-bicyclof[2.2.2]octyl, aza 30

bi cycl o[ 2. 2. ¥ octyl methyl, N net hyI pi peridinyl, N sopropyl pi peri di nyl,

N- cycl opr opg| afd Rfakel ﬂ%&bhe]%zﬁﬁﬁﬁe@hﬂbféen d}bm& mnhchnnéy Sk iagthdhl fordh £t hy! 137
WD 2006/ 086705 PCT/ US2006/ 004879 pyrrolidi nyl met hyl yrrolidinyl met hyl,

pyr ol i di nyl et hyl unqnim'rtmﬂed@r hvbwmbsubsm&&mm&% cted from the group

di met hyl thyl and t t th
c echy A noet L RO ShPREML AT IPBORM . Sher IRt AR IRAL S, |,
at | east rmnosubSHbﬁl%@gronﬁtcaﬁﬁaﬁfgl&pﬁ@l{ﬁCﬂlﬁﬁoﬁmm b6 aemylphangi sting of

pi perazi ne and di azepané; wherein the substituents are sel ect ed fromthe
group consi sting pfrigimdnthiqphthylofuopiybmd methyl. f | uor onet hyl phenyl ,

pyridinyl, thiophenyl, furanyl and nethyl. 10 14. The conpound as set forth
in claim13 selected fromthe group consisting of: 6-(3-1

[ bepzy! §2 d‘rH@E&MtI ra@satfeﬁhln amn el whigtiby! } , ,

-phenyl - 3H benzot hi azol - 2- one hydrochl oride; N (2-dinmethylam no-ethyl)-N
[ 3- (2- oxo0- 2, BI—Eﬁ-d@yﬂdmydherﬂszﬂrtﬂobriqﬂ)—B—fyabyO—b@anP]ﬂ(Z-ldmwwmwwlbéhI ori de;
15

4- chl or o- N- ( BUREOMRSPAIPLRI no- et hyl ) - N-[ 3- ( 2- oxo- 2, 3- di hydr o- benzot hi azol - 6-y
|)- benzyl] - Qﬁﬂfﬁz{ﬂrﬁ&uﬁ}fg[fﬁ%@%@%alt thereof or an optical or stereoisomer thereof

N- ( 3-di net hyl amt no- pr opyl) 2- 0X0- 2, 3-di hydr o- benzot hi azol - 6-yl ) - benzy
|'] - benzam de; hydrochloride; 6-(3-{

[ benzyl é - di_ et hyl am no- et ] -pet hyl }-phenyl)-3H benzooxazol - 2-
20 Bne hydr odhF SPTBRIIGS 66117 tpith b Bl %) v herenn
[ (2-di et hyl a*n ng et hyl) - (4- fI uor o- benzyl ) - am no] - net hyl
}-pyridin-3-yl') - 3HenbenzacomghzioindbeomeEn X and Y,
Xis O, S or NR;
Y is CO;
Z is NR;
20 A, B and E are CH;

Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
each R is independently chosen from hydrogen, methyl or ethyl;
R; and R, are the same or different and selected independently of each other from
benzyl, fluorobenzyl, benzoyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,
25 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-
30 bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-
cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
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6- (5-{

[ (2-di net hyl am no-et hyl)-(4-fl uoro-benzyl)-am no]-nethyl}-furan-3-yl)-3H
benzooxazwb-28e6108670525 6- ( 3-{ PCT/US2006/004879

[ (1-ethyl-pyrrolidin-2Ryl nethyl)-(4-fluoro-benzyl)-am no] - net hyl
}-4-fluoro- phenyl)-3H benzooxazol -2-one trifluoro-acetate; 6-(4-fluoro-3-{
[ (4-fluoro- benzyl) (1- met hyl - pi peridin-4-yl)-am no]-nethyl }-phenyl)-

3H benzooxazol -

[
}-
4-

rrolidinylpropyl,
(4-fluoro- benzyﬂy)‘vr ?ﬁlwﬁ%@{’l %ﬁoellrdlwlme%y PY“%lrlr? lﬂ}él]ethyl K Ypropy
furan-3-yl)- 3"ﬁle1~'ﬁ91a9§ aE@kthgt@iigoethyl and dlmethylarmnopmpyl
fluoro-N-[2-fluoro- (2 0xo0- 2, 3-di hydr o- benzooxazol - 6-yl ) - benzyl ] - N-( 2- py
rrolidin- leryl-ethyl)-benzam de 138 WD 2006/ 086705 PCT/ US2006/ 004879

(0]
¥ bongam aokno Beiaker tabthy i e ipach o AR GBI EOMRRRN tdny ) - Deny!]

- benzam d rroli | met hyl )-4-fluoro-N

[ 251 uoro-5- (2 Oﬁfr%uﬁstﬁut‘éﬂ By &r1east ﬁwﬁamamd kﬁt@tbc)yclmeslalw‘le]i frdmeﬂmwma 5
4-chl oro- N- ( 2- di et am no-et hyl ) -N-[ 3- (2- oxo- 2, ydro- enz {gzol 6-yl
)- benzyl]- benzamrrdsuhgdf pipkiasing ded diazepane; wherein the subs tuents are selecte

N-(1-ethyl- pyrroI|d|n2 | met. 4-1 | 2 L Pomethemna 2, 3-di hydr
o- benzooxazol - 6lrgmth Bgﬁlcfn%gﬁ‘f)% Bgn qur{}j% 1&&@%% ehspRAY

4-f1 uoro-N—[2-fI X091 2huBarfil Eyydllllh@th Enzooxazol 6-yl)-benzyl]-N-(1-ne
thyl- 10 piperi dpﬁgﬁ {E/if ?xg%ﬂn%mude 9

N-(1-aza-bicycl o[ 2. 2. 2] oct-3S-yl)-4-fluoro-N-[2-fluoro-5-(2-oxo-2, 3-di hydro

T e SR IR S UL e o
benzooxazol 6|q3yri|[ gpﬁzy(%h}n ARMERRD quylmy;gﬁﬁ@ph@myd}aphel@l) -3H-benzothiazol-2-

N- ( 2-di net hyla 4-f 1 uor o- N- fluoro (2- oxo- 2, 3-di hydr o- benzoox
azol - 6- vyl )ohehgd,rbc}hlbﬂdfzam de;

6-[3-(4-neth|-p|pera2|n1 y - yi]-3H 61&3&
51 2R (411 Ghiotiphrohg e SHt o CReReer fT RAEAGRRApEDIL B0 2L
benzooxazol Hiorid
5-[2S-(4-fl uérr‘%?‘gﬁe ﬁg‘}r& Zl(-)rrlreet’hyl - pi perazi n-1- % th(%/ -furan- % % 3H
begpzooxazol 42clﬁd5l©rN62{d1methylarmno -ethyl)-N-[3-(2-0x0-2,3-dihydro- enzothiazol-6-yl
5-12S-(4-fl uoro-phenyl) - 4- et i perazin-1-yl met hyl]-t hi ophen-3-yl }-3H
be|['1200§(a20| b@n@ﬂgbenzamlde hydrochYondg P y yl- p yl }
N—(3-dlmethylarmno—propyl)-N-[3-(2-oxo-2,3-dihydro—benzothiazol—6—yl)-benzyl]-
benzamide; hydrochloride;
6-(3-{ [benzyl—(2-dimethylamino-ethyl)—amino]—methyl }-phenyl)-3H-benzooxazol-2-
20 one hydrochloride;
6-(5-{ [(2—dimethy1amino-ethyl)-(4-ﬂuoro—benzyl)-amino]-methyl }-pyridin-3-yl)-3H-
benzooxazol-2-one;
6-(5-{ [(2-dimethy1amino—ethyl)-(4—ﬂuoro—benzy1)—amino] -methyl }-furan-3-yl)-3H-
benzooxazol-2-one;
25 6-(3-{ [(1—ethyl—pyrrolidin-ZR-ylmethyl)—(4-ﬂuoro-benzyl)—amino] -methyl }-4-fluoro-
phenyl)-3H-benzooxazol-2-one trifluoro-acetate;
6-(4-fluoro-3-{ [(4-fluoro-benzyl)~(1 -methyl-piperidin-4-yl)-amino]-methyl} -phenyl)-
3H-benzooxazol-2-one;
6-(5-{ [(4-fluoro-benzyl)-(1 -methyl-piperidin-4-yl)-amino]-methyl }-furan-3 -yl)-3H-
30 benzooxazol-2-one;
4—ﬂuoro—N-[2-ﬂuoro-5—(2—oxo—2,3—dihydro—benzooxazol—6-y1)—benzy1]-N-(2-pyrrolidin—
1-yl-ethyl)-benzamide;
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6- [4-fluoro-3-(2-thi ophen-2-yl-piperazin-1-yl nmethyl)-phenyl] -3H benzoox
azol - 2-one; 25 6-{

5-{2S- (4-wbuosansbmay| ) - 4- net hyl pi per azi ne- 1-yl net hyl | - f ecanrs3eoglop4839-+
benzoxazol - 2- one; 6-{

5-[2S- (4-f 1 uoro-phenyl)-pi perazi n-1-yl net hyl ] - f uran- 3-yl

} - 3H benzooxazol - 2-one acetate; 6-{

4-f1 uor o-3- &\??O&%Jtrglﬁg{qﬂlop&ﬁ;gymp@r@wg ~dRttyRIRS-B&i B0 azb|- a@qmankylmhenyl

}-3H 30 benzooxazo
5-[2S-(4-f1 %@ﬁmhenydr&)eMemm,hyl pi perazin-1-ylnethyl]-pyridin-3-yl } -3H

benzooxazol - 2-one acetate; and %1 0 6705,. P § 0 E 04879 5-(3-{
b | 2&@@%15}%@1@? mtaﬁﬁx}g Prg\? UPTOSHERIEY %‘g}ﬁ‘?ﬂd
Leﬁgg¥nléaqunﬂ) zgﬂgygkggpg%qiggrnggTa pHﬁ?n&géﬁtlcally acceptgb{g sal t

t hereof or a cal reol soner thereof. 5 15. The conpound as set

forgh in clai ml&o-mzfdﬂhahy%ﬁﬁndahplb%[39:(2907&[9}125 -dibydiothenzomsazdk-Gayltt Y; X is
Oor CO Yis CHR or is CONR, 10 A, B and E are the sanme or
di ff erent aﬁmniﬁhbﬁﬁﬁﬂﬁéﬁhWWWQNm%déach other are CHor N, Ar is phenyl,

fl henyl i henyl ;
cach Ris ) nhEna BRI i sRY L4, ARAEAE P¥uord SIBEKD 2PN o

are the Sa”ﬂ)eﬁiodidaiélﬁﬂ-gf)ibeﬂnd] Baﬂzam&dnﬂnﬁiepmament |y of each other from
benzyl, fl uorobenzyl

enzoyl, fluorobenzoyl, difl ben
chIorobenzoyFﬂum@é‘ﬂ%6b®6p6*%ﬁ%ﬁﬁéy¢hy@PH#W6%P@ﬁ%%%ng@ﬂ%iﬁ%*uInmhﬂ’
fluoro-trifl uo th Jy? 2Nz20Yle trifluoromethoxybenzoyl, .thi ophenyl carbonyl,
pyrlf)dl nyl carde % aziny Gar bonyl, pyrimdinyl car bonyI

pyridazi nyl cag b@@y bicyélo/2foct-BeyDof- ﬂluéhbdﬂqmﬂmpfo: s(RoRyL2,3-dihydro-
benzo[ 1, 3] di oxol yl car bonyl , t hi ophen

met h
met hyl - aza- biepgedxapol- @ijhﬁéix}]'befﬁﬂ@lcé WE‘?% 021d2’ 2] octyl, aza 20

b | of 2. 2. h di nyl,
- “yel opr oy BreIs O 2k R PR o A BRI et -

pyrrolidi ny|‘t5%§@délazolp6/§/I)QJehﬂylllﬁéﬂmﬁﬁdé hydmdhloiridedl nyl et hyI
pyrrolidinyl propyl, —methyl am noet hy di met hyl am nqet h

di et hyl am ndgRelvypethylamin@sthil)- "aﬂEIOfF@T‘t[%'@é‘ﬁlor Ko Wligﬁdrp%nﬁ?‘fx%%}e% atom

to which t he%)—%gr?z ?]Etge%%erl] e%ef orma

6-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-3H-benzooxazol-2-one;
6-{5-[2R-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl] -furan-3-yl}-3H-
benzooxazol-2-one;

20 6-{ 5-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1 -ylmethyl]-furan-2-yl}-3H-
benzooxazol-2-one;
6-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-thiophen-3-yl }-3H-
benzooxazol-2-one;
6-[4-fluoro-3-(2-thiophen-2-yl-piperazin-1-ylmethyl)-phenyl}-3H-benzooxazol-2-one;

25 6-{5-[2S-(4-fluorophenyl)-4-methylpiperazine-1-ylmethyl] -furan-3-yl}-3H-
benzoxazol-2-one;

6-{ 5-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-furan-3-yl }-3H-benzooxazol-2-one
acetate;
6-{4-fluoro-3-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1 -ylmethyl]-phenyl }-3H-

30 benzooxazol-2-one;

6-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1 -ylmethyl]-pyridin-3-yl }-3H-

benzooxazol-2-one acetate; and
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unsubstituted or at |east nonosubstituted heterocycle selected fromthe
group consisting of piperazine and di azepane; wherein the substituents are
sel ect ed wbnomwasb®sgr oup consi sting of phenyl, fl uoropheaylts2006/004879
trifluoromethyl phenyl, pyridinyl, thiophenyl, furanyl and nethyl. 30 16.
The conpound as set forth in claim15 selected fromthe group consisting

of : 140 MD 2006/086705 PCT/ US2006/ 004879 6-(3-{

[ benzyl - @xﬁﬁﬁﬂ(ga &ﬁaﬂ ﬂmﬁﬂtﬂﬁ}-aﬂﬂ?d]éfh&thﬂ@%ﬂyﬁ))])@ Se@hfb- | H

qU|nazoI|ne orlde and 7-
[ benzyl - (2- obelﬁﬁcmhydl:&nsiﬂmnemmmo):hlarrﬂmo] met hyI } phenyl)-4H-pyrido[3,2- b] [

1, 4] oxazin-3 -Qne hydro | orid tically acc |l e salt

t hereof or o adhare %‘leuB tASF R %f*?étrtfl?rﬁ%f%rc?f“ Op%ig '%EGOXS&H%%ETE gs set
forth in claiml, wherein: X- denotes a double bond between X and Y; Xis
CR 10 Yis CR ZisNR A B and E are the sanme or different and

i ndepent®nt | Yhe donporad s edtfierth ardai@,ovhelinD i s CO, Ar is phenyl,
f1uorophenyl, chorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl; 15

each R s nd f&g@@%ﬁ%&}g@%&nh%@me@mﬁﬂe@ methyl, ethyl, nethoxy,

fluorine, R2 are the same or different and sel ected
independentlxlﬁbcﬁaﬁm other from benzyl, fluorobenzyl, benzoyl,

fl uor obenzoyl , dlfluorobenzoyl chl orobenzoyl, isopropoxybenzoyl,
trlfluoronetﬁy$ ﬁNR’quoro trifluoronethyl benzoyl, 20
trlfluoronet% ? ffpzoyl , thiophenyl carbonyl, pyridinylcarbonyl,
pyr.azi nyl carbony ﬁyrlnldlnylcarbonyl pyri dazi nyl car bonyl, di hydro-
bengol[ 1, 4] dAQBmﬁ&Enﬁéﬁﬁnmhmcbddﬂﬁﬁﬁaﬁ@dkbp@k&hﬂﬁﬁbmnybhOﬁhimwﬁﬁﬁytﬁkthyI

b1 cycl ol 2. . A7 BeyTHOTRFOP sy HoP TR Vg P By PEBRBBER my1 |
25 Cycl OPr ODYch Y ﬁ%ﬁa@eﬂa nilg%h@%h'fﬂyhri‘?@droé}rrﬁ{e oPé&Hi{'lC)' idinyl, Nethyl-

pyrrolldlnylne rro i ny I nyl e
pyrrolidinyl R aiyR, arenid sunheoon diffetehtydnd selfentet frydependeogy hg/d:acam)dler from

di methylam nopr Opgelzn;zylc,) rfluorobenzyl, benzoyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,

15 isopropoxybenzoyl, trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,
trifluoromethoxybenzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-

20 | bicyclo[2.2.2]octylmethyl, N—methyi-piperidinyl, N-isopropyl-piperidinyl, N-
cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
pyrrolidinylmethyl, pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl,
methylaminoethyl, dimethylaminoethyl and dimethylaminopropyl;

or

25 R; and R, taken together with the nitrogen atom to which they are attached form a
unsubstituted or at least monosubstituted heterocycle selected from the group
consisting of piperazine and diazepane; wherein the substituents are selected
from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,
pyridinyl, thiophenyl, furanyl and methyl.

30

16.  The compound as set forth in claim 15 selected from the group consisting of:

140



R1 and R2 taken together with the nitrogen atomto which they are attached
forma 30 unsubstituted or at | east nonosubstituted heterocycle selected
from t he woeuw/msemsi sti ng of piperazine and di azepane; waensevcohs79
substituents are selected 141 WD 2006/ 086705 PCT/ US2006/ 004879 fromthe
group consisting of phenyl, fluorophenyl, trifluoronethyl phenyl,

pyridinyl, thiophenyl furanyl and nethyl. 18. The conpound as set forth in

claim 17 whi 6131{foen2yl-(2-dimethylamino- eth amlno] methyl}— henyl)-3-methyl-1H-
[ 2-fl uoro-5-(1H ?Ond%, (5 3 henyl ] Blg | uor o- %henyl ) - 4- net hyl - pi per azi

n-1-yl]- met qgnmnedﬂ élOphhydmddgndQ:ahdy accept able salt ther eof or an

optical or ti,cal

conpri si ng ohgg gﬁ’ % @d%&?n%?ﬁwgrﬁpgfﬁne y}il}op}?er% Or{%%fi oners,
stereoi soner g [MMaEﬁ’an gﬂ@ﬁyﬁjrgém&@ded conmpound and phar maceutl cally

accept abl e sa} ts, solvates or derivatives thereof, in conbination with one

or rore phar nn@plw;mmeduuya]@cwpptalbibealcmem@Dlsan eitioaben steropisemer therepts: A R1
~. N XN I :4MZ B ~EDR2 (1) wherein: 15 X-Y denotes either a single
or doubl e bond between X and Y; Xis CR CHR, CO N, Oor S, Yis CR CHR

O, S(O2, Nﬁéc%ounéds%eﬁ&th%l%ls&lﬁérgmNR A B and E are the sane or

different and I n endently fromeach other are CRor N, 20 Dis either
CH2 or CO ArX+8ysubstitu subst eYd aryl or heteroaryl; each Ris
i ndependent | y chos®&HOKF OH@G%(?BgBeWF’rS’Fg&é‘H, 'CN, C(O) NR3R4, Cl1_4al kyl ,
Cl1_4al koxy, les@ kenyl, aryl, heteroaryl, aryl Cl_4al kyl,

het er oar yl C1~4al kyl , fI uoroal kyl or fluoroal koxy of the fornula CnHxFy or
OCntax Fy vvheré(usC}Rls an 25 integer froml to 4, x is an integer fromO to

8, yis an i t,eg@; froml to 9 and sumof x and y is 2n+1; wherein R3 and
R4 are hydr o%éﬁ Cl_4al kyl; or R3 and R4 taken together with the nitrogen

atom to whi ch Bhey LR (Rl LA Gdifferent and independently from each other are CH or N;

Dis CO;

Ar is phenyl, fluorophenyl, chlorophenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;

15 each R is independently chosen from hydrogen, methyl, ethyl, methoxy, fluorine, CF3
or OCFs;

R, and R; are the same or different and selected independently of each other from
benzyl, fluorobenzyl, benzoyl, fluorobenzoyl, difluorobenzoyl, chlorobenzoyl,
1sopropoxybenzoyl trifluoromethylbenzoyl, fluoro-trifluoromethylbenzoyl,

20 trifluoromethoxybenzoyl, thiophenylcarbonyl, pyndmylcarbonyl
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, thiophenylmethyl, N-
methyl-aza-bicyclo[2.2.2]octyl, aza-bicyclo[2.2.2]octyl, aza-
bicyclo[2.2.2]octylmethyl, N-methyl-piperidinyl, N-isopropyl-piperidinyl, N-

25 cyclopropyl-piperidinyl, piperidinyl, N-methyl-pyrrolidinyl, N-ethyl-
pyrrolidinylmethyl, pyrrolidinylmethyl, pyrrolidinylethyl, pyrrolidinylpropyl,
methylaminoethyl, dimethylaminoethyl and dimethylaminopropyl;

or

R; and R; taken together with the nitrogen atom to which they are attached form a

30 unsubstituted or at least monosubstituted heterocycle selected from the group

consisting of piperazine and diazepane; wherein the substituents are selected
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forman unsubstituted or at |east nonosubstituted heterocycle; 142 WO

2006/ 086705 PCT/ US2006/ 004879 Rl and R2 are the sane or different and
sel ect ed wode@risamat | y of each ot her from substituted orcursedstooisas ed
aryl, heteroaryl, aryloyl, heteroaryloyl, arylsulfonyl,

het er oaryl sul fonyl, aryl Cl_4al kyl, heteroaryl C1_4al kyl, am noCl_4al kyl ,
Cl_4al kyl am noCl 4a| kyI C3_8cycl oaI kyl ami noCl_4al kyl, 5

di G3_8eyel oal kyl g ShrdlplSKLisnf 2o iLORLYich ﬁ%gq%aﬁleth*?@heﬂﬁl kyl,

di C1_4al kyl am no Of?y erocyc eterocycte

Cl1_4al kyl het er ocygfigie ?1]1 'éhad)lihéhyl ﬁrraﬁlam‘ndlefk@ltaken together with the
nitrogen atomto which they are attached forman unsubstituted or at |east
nDnosubstltuted het er ocycl e; and wherein 10 the substituents are sel ected

fromt consi s t .unsubstituted aryl,
het er oggy f‘ﬂ’@f %4%@?1: R;ﬁhfiﬁ?%é?ﬁéﬂgﬁ het er ocycl e, d
C3_gcycl oal lfylﬂuo&%li (IH&hd@US’-yI%h&@ﬂ]ka’r fmbﬂ@cbkmw)w nfethybipipetdei-Lotl-

fl uoroal koxy of the formula C HXFy or OC HXFy wherein n is an integer
from1l to 4methirongn i nteger fromo to 8, is an integer from1l to 9 and

f d 15 -CN,
SUC(mC)§) R5X ?&%%Q}‘ﬁ@iacﬁiqufwep@%;éah t%@%&%ﬂg@t vy st gfsgggtmaé?g? hydr oxy;
wherein R5 is hydroxy, Cl-3al koxy, -0- phenyl - NH2 - NH( C1- 3al kyl ),

-N(C1-3al kyl )2 or phenyl; heteroaryl is a5 to 10-nenb rgtfl aronmati c,
nmono- dp. bi o@pharmah@ltl@ﬁhwmnoéﬂ@@ﬁpmpﬁﬁlﬁg ong AeMgFe GARROVAL: R SHPERY sel ect ed

f th t gmenbered, -
e e i g i s

non- ar omat i GhaffRRQuti@HllyRkEpedtlCs AN RIRe4 aenm%atherdm@, ingembimation with
het er oat ons "sel ected ffomthe group consisti nglof N, and S. 25 20. The
t

conposi ti on aes s etoré pharmacentichAy paceptablgisaiieisn P@%Qﬁ?ﬁ‘ﬁ%ﬁ‘ Bf formula (1)
is having: Dis CH2; Ar is substituted or ainsubstituted phenyl, pyridinyl,
pyrazinyl, furanyl or thiophe erel n he substituents are sel ected
fromthe group consisting of %:/6 Ar. 30 hI orine, Cl_4alkyl, Cil_4al koxy
and -CF3; each Ris i ndepend sen DT/ rommyydrogen, CN or C1_4al kyl ;
143 WD 2006/ 086705 PCT/ U82006 004 @

wherein:

15 Y denotes either a single or double bond between X and Y;
X is CR,CHR, CO,N,OorS;
Y is CR, CHR, CO, S(O),, N or NR;
Z is NR, CO-NR, S(O)>-NR;
A, B and E are the same or different and independently from each other are CR or N;
20 D is either CH; or CO;
Ar is substituted or unsubstituted aryl or heteroaryl;
each R is independently chosen from hydrogen, halogen, CN, C(O)NR3R4, Cj4alkyl,
Ci.salkoxy, Ci4alkenyl, aryl, heteroaryl, arylC.4alkyl, heteroarylCy.salkyl,
fluoroalkyl or fluoroalkoxy of the formula C,HyFy or OC,H,Fy wherein n is an
25 integer from 1 to 4, x is an integer from 0 to 8, y is an integer from 1 to 9 and
sum of x and y is 2n+1; wherein
R; and Ry are hydrogen or Cy.salkyl; or
R; and Ry taken together with the nitrogen atom to which they are attached

form an unsubstituted or at least monosubstituted heterocycle;

142



Rl and R2 are the sane or different and sel ected i ndependently of each
ot her from substituted or unsubstituted benzoyl, thiophenylcarbonyl,
pyri di nylwearbamgtios pyrazi nyl carbonyl, pyrim di nyl car bomgir;us2006/004879
pyri dazi nyl carbonyl, di hydro- benzo[ 1, 4] di oxi nyl car bonyl ,

benzo[ 1, 3] di oxol yl carbonyl, phenyl C0. 4al kyl, 5 thi ophenyl C1_4al kyl,
aza- bi cycl o[ 2. 2. 2] octyl C0. 4al kyl, aza- bicycl o[ 3. 2. 1] octyl CO. 4al kyl ,

piperi & ny . e fl%%ﬁl@\lgkﬁfff&‘én%ﬁél%lé‘é{éd ind6enflaliprdiartingd: iahky! and

diC1_4aIkyIaﬁin ereln the substituted nvoieties my be
substituted with sobsitoted opnssubstitstedtandticseroaiyk atydayl f eterpatytoyl, grdendfonyl,

consisting of fluorine, chlorine, Cl 4al kyl, 8 | oal kyl , _4al koxy, 10

OCF3 and CF3; or 1ergmlsp@§oqyé|@éﬂq@th@téwﬁwﬁ@ﬁiawgcg%ﬁa%%m to which

they are attached.f . LIRS id.u i Stypnosubsti t ut ed
%ﬁ&a@mné’(gléﬂg%u F;-gEﬁﬁ’OE@LEYI%IHIO@ yi,

het erocycl e sel ect® rom consi’sti ng of piperazine and

di agepane; wher eidiCt hschalslantineDtalkgt, €;sefcbetledC, fatllomanineCgrablap, consi sti ng
of phenyl, fluorophenyl, trif]luoronethylphenyl, @{%5 g&ri di nyl, thiophenyl,
furanyl  and Cl_aadifynalkyaminpplkyk baisesylediteaeeyeCiediYh i n” cl ai m 19,

wherein the conpoudn L selected fromthe group consisting
of . N-benzyl - N-[ 3¢](A%118'flhefte(%wﬂie%1_§1éli(yl, 3r

H-i ndol - 5- yI R beIRylakedNogdtherdivite theyitredeh awem 1o hithaidyreee a@@rhed form an
4-fluoro-N-[2-fluoro-5-(1Hindol -5-yl)-benzyl ] -I\I-(2=p%/{f£)ohi din-1-yl-ethyl)-
benzami de; N ( 2-@NsHestiyEdaT ddeast mpnysubstipisgtisterpqysle; foWBEEI 2- et hyl - 1

H i ndol - 5-yl) -benzyl |- e ] ; isti ituted bstituted

N (9- di et hy%%ﬁ‘%e"r?ﬁ?“e%‘ﬁy‘% YA iom e B PO Of s ot e 1 ] -

benzami de; 28yl heteroaryl, arylCy 4alkyl, heteroarylCi_salkyl, heterocycle, Cs.scycloalkyl, C;.

4-fluoro-N-[3-(1Hindol -5-yl)-benzyl]-N(1-nethyl-pi ?eri di n-4-Cyh)-benzam' de
t hi ophenesatkyb & ibabkoky.Ciaglicenyl, fluoroalkyl or fluoroalkoxy of the formula C,HyFy or

3- (1K i ndol le-‘%@;ﬂ%%gezl% l&}l%gr}lhpé%gp%l)rhq' B L4l ﬂl’tége} frof'D €85, y is an integer

[
t hi ophene- 2- _ _ _ _
[ 2-f1 uor 0- 5-f-dsH1i 10O rdSudt] If-oidzyiks Pné L--NELHNHRi-NEIC djaiicy 4 -N{(Q=salkyle; 30
t hi ophene- 2- carboxylic acid )
( 2-16i met hyl aMhoCEORL, NHE(@) Gorabk), cIPeGlndisP2(GrapllyyD), Balagsn Jnddvdensys 144 wo
2006/ 086705 PET/ US2006/ 004879
4-f 1 uor o- N-[ 22§'For o- 5- (1H i ndol - 5-yI ) - benzyl ] - N- ( 1- net hyl - pi peri di n-4-yl ) -
benzam de;  Rjis hydroxy, Ci-salkoxy, -O-phenyl, -NHa, -NH(C;-salkyl), -N(Ci-salkyl), or phenyl;
N- (1-aza- bi cycl o[ 2. 2. 2fl>oct-4-yl met hyl ) -4-fluoro-N-[2-fluoro-5-(1Hindol -5-y
l) - heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle containing

one or more heteroatoms selected from the group consisting of N, O and S;

20 aryl is a 6 to 10-membered, aromatic mono- or bicyclic ring; and
heterocycle is a 3 to 10-membered, non-aromatic, mono- or bicyclic heterocycle
containing one or more heteroatoms selected from the group consisting of N, O

and S.

25 20.  The composition as set forth in claim 19, wherein the compound of formula D is
having:
D is CHy;
Ar is substituted or unsubstituted phenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
wherein the substituents are selected from the group consisting of fluorine,
30 chlorine, Cy.4alkyl, C;.salkoxy and —CFs;
each R is independently chosen from hydrogen, CN or C;.4alkyl;
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benzyl ] -benzam de trifluoro-acetate; 5

4-fluoro-N-[5-(1Hindol -5-yl)-pyridin-3-ylnmethyl]-N(2-pyrrolidin-1-yl-ethy
| ) - benzawDae)6/086705 PCT/US2006/004879
4-fluoro-N-[4-fluoro-3-(1Hindol -5-yl)-benzyl]-N(1-nethyl-piperidin-4-yl)-
benzam de; 4-flu oro-N- [4-(1 Hindol-5 -yl)-thiophen-2-ylnethyl ] -N
(2-pyrrolidin-1-yl-ethyl )- 10 benzam de acetate; '(4-fluoro-benzyl)-

[ 2-fluoro-5-(1 i ndol - 5-vy| ) - |} g<bidz108t sRIcREY bedaon Hthek Fromam ne;

N (41 T or o bEHLG FERM S SEHa A obiloER ey bkain

H i ndol - 5- yI ) - begylifutdN orNnsisABtdiienesiahophedcalb@yi, pyridipglcarbonyl,
(1-aza-bicyclo[2.2.2]oct-4-ylnethyl)-(4-fl uoro-benzyl %‘5’ -fl uoro-5-(1Hindo
| -5-yl)- benzyl ]Pminﬂcdb@m&tI@fﬂmd{ﬂzlcﬁwﬂ??@b’hwﬂ%ﬁWﬁaél% f)dl -ld'fq'uor o- N-

5-(1 Hindol-5-yl)- i.din-3-vl ' } i te;
4t Eor o e (5 ¢ 1R REh Beddof1 SRESEANLABOk PIHPIRIARIEL &1 1 ooy
yl - 20 benzami dﬁﬁo%}rewl@q_ggkﬁl; 4A=Hidydid[D A oGy Nlohalkyls aze-2- y| net hyl ]

-N-(1- et hyl - pi peridi n=4-yl)- benzam de;

N- (1- aza- bi cycl opRy@ol ddtocBiCydalkyh eyl Go-eikvtnygrldayiCopti¥dol - 6-y1 ) - be
nzyl]- benzam de;, 2 ri mdi ne-4- i c.acid ) . )
1211 uoro- 5. (11 FraB By RIS BRI et o s e

pyri ni di ne- 2- car ROxlels gnfeGubstituted with one or more substituents selected from the
[ 2-fluoro-5-(1H 1 ndol -5-yl)-benzyl ] -&11- met hyl - pi peri di n- 4-&I ) -am de;
pyri dazi ne- 3- car lgooupl dopsistingbf fluorine, ¢ lorine, C1.4alkyl, Cs.scycloalkyl, Cizalkoxy,

[ 2-f1 uoro-5-(1|—|—i&r}%I -9-yl)-benzyl]-(1-methyl -piperidin- 30 4-yl)-am de;
pytd dazi ne- 4- car Ei (éiéi%r

[ 2-fl uoro- 5%%\3‘& 'g%q%hs@ Her RGIAZME hitdokenrBlohylo-viiiptethiey diernitadhed fprrami de; 145
WD 2006/ 086705 PCI/ US2006/ 004879 2, 3-di hydr o-benzo[ 1, 4]

di oxi ne- 6- car boxyiiubstiitell 2t Teastonendsulpstitited BRIFLosYSle Felefier fpp. the group
(1-nethyl -pi peridin-4-yl)-amde: N. . . : ‘tuent lected ~
[2-f1uoro-5- (1H B \PRegRAts A dfaqepans; wherein e sybsHtuents are s T G n- 4- yi
) - benzam de; from the group consisting of phenyl, fluorophenyl, trifluoromethylphenyl,

15 pyridinyl, thiophenyl, furanyl and Cy.4alkyl.

21.  The composition as set forth in claim 19, wherein the compound of formula () is
selected from the group consisting of: .
N—benzyl—N—[3-(lH-indol—S-yl)—benzyl]-N’,N'—dimethyl—ethane—1,2-diamine;

20 4—ﬂu0ro-N—[2—fluoro—5-(1H—indol-5-yl)—benzyl]—N—(Z—*pyrrolidin-l-yl-ethyl)—benzamide;
N—(2—dimethy1amino—ethyl)-4-ﬂuoro-N—[2-ﬂuoro-5-(2-methy1—II—I-indol—S—yl)—benzyl]-
benzamide;-
N—(2-dimethylamino—ethy1)—4—ﬂuoro—N—[2-ﬂuoro—5—(1H—indol—5—yl)-benzyl]-
benzamide;

25 4-fluoro-N- [3-(lH—indol—S-yl)—benzyl]—N—(l—methyl-piperidin-4-yl)-benzamide;
thiophene-2-carboxylic acid [3—(1H—indol—5—yl)—benzyl]—(1—methyl—piperidin-4—y1)-
amide;
thiophene-2-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-
4-yl)-amide;

30 thiophene-2-carboxylic acid (2-dimethylamino-ethyl)-[2-fluoro-5-(1H-indol-5-yl}-

benzyl]-amide;
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5

N-[ 2-fl uoro-5-(1H i ndol -5-yl)-benzyl]-3-isopropoxy-N (1-nethyl-piperidin-4-
yl) - benzwoi2d@;osbiofs2- f | uor o-5- (1 PCT/US2006/004879

H i ndol - 5-yl ) -benzyl ] - N-(1-net hyl - pi peridi n-4-yl)-4-
trifluoronethoxy-benzam de; 4-chloro-N

[ 2-fluoro-5-(1Hindol -5-yl)-benzyl]-N(1-nethyl-piperidin-4-yl)- 10

benzani de; bepgglINbdidrsba1 Briaas1onyylvesz 1-methyl-piperidin-4-yl)-
[2f|uor05(1l—l-|nd§-5y f(bez ?M ﬁPkaplpe¥|%Pn4y) am de; N
[2-f uoro 5- léébhlamrdﬁhol - 5- yI) benzyl] N-(l met hyl - pi peridin-4-yl)-4-trifluoro
met hy benz .

4-f1 uor 0- N- [@r?flr% rbbC-VSlOPlﬁz' trdrimeyD-4ERoo AP e I DY di n- 4-yi ) -
3- trifluoropgl bylrehengadtiRioro-acetate;

N—[2f|uor05( i ndol -5-yl)-benzyl]-N-(1-nethyl - pi peridin-4-yl)-isonicoti
nanisde;  N- [ 8£Jodro-N-[5- (1H-1ndol S—yl)-pyndln 3-ylmethyl]-N (2-pyrrolidin-1-yl-ethyl)-

H i ndol - 5- yI benzall] N (1-net hyl - pi peridin-4-yl)-4-trifluoronethyl -

benzani de; nzami

4-11 uor o- Mﬂuhf&%{ﬂﬁ@ﬂ&o}m' AphgS DRSOy PTEGH i) | y1 -ethy)

- benzam de; uoro-5 - 2-pyrrolidin- |
-yl - et hyl) - 4bdnzafmideor orret hyl - benzam de;

b AP AN Bl Ll k! -
2- pyrrol yl)-4-trifluoronmethyl 25 benzam de;
% (1Hi ndb‘%H gm}?%dcge%gyl ]-N-(2-pyrrolidin-1-yl-ethyl)-isonicotinan de;
N— [ 4- f | uor o- @G-flidtoi tedoyl}-B2-flliyrokie (LA HidoNS (y2)-panzy i (il -ohath v -pppersliteHyi)-4- t ri f | uo
romet hyl - benzam de;
N-[ 3- (1H i nd®T™: y| ) - benzyl ] - N-(3-pyrrolidin-1-yl-propyl)-isonicotinam de;

30 '
-(4- -N- -5-(1H-1 1 5-yl)-benzyl]-N',N'-dimethyl-ethane-1,2-
N-[4-fluor o-]?\j-g( 1H Re o?zy%) [% f%)eoﬁ%y ]1 L o yr)rglln% d]l n-1-yl - pryopyl ) -i soni cot

i nam de; pydiagiime- 2- car boxyl ic acid _
[ZSO](Q}SEIG?ggl ﬁgqgalt]gsgbenzéoiﬂg( 3 p rertl%ll) ?4 Huoro—ben yrl?@lh?x-)romﬂ—?—ind]ééll—g—y\ﬁq

N[3-(1Hind \ ]-N-(3-pyrrolidin-1-yl-propyl)-4-trifluoromethyl
- benzam de; Bénz Hdérampgé%%%boxyl ic acid

[ 4-fl uoro- 3- N:L(rﬂ- dineed yidmiyid et yludro(1S-[y(1 Hahddi 7yl -pytidingd-gimydthylgmi de; 5
pyri di ne-2-carboxylic acid
[ 4- (1H- i ndol benzgpide triflypraseetatey | net hyl - (3- pyrrolidin-1-yl -

4-fluoro-N-[5-(1H-indol-5-yl)-thiophen-2-ylmethyl]-N-(2-pyrrolidin-1-yl-ethyl)-

20 benzamide; ‘
4-fluoro-N-[4-(1H-indol-5-yl)-furan-2-ylmethyl]-N-(1-methyl-piperidin-4-yl)-
benzamide;
N-(1-aza-bicyclo[2.2.2]oct-3R-yl)-4-fluoro-N-[2-fluoro-5-(1H-indol-6-yl)-benzyl]-
benzamide;

25 pyrimidine-4-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-
4-yl)-amide;
pyrimidine-2-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-
4-yl)-amide;
pyridazine-3-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-

30 4-yl)-amide;
pyridazine-4-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-
4-yl)-amide;
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propyl ) -am de;
N-[4- (1Hindol -5-yl)-thi ophen-2-yl methyl]-N-(3-pyrrolidin-1-yl-propyl)-4-
trifl uor owet2nydosbmazamn de; PCT/US2006/004879
N-[4- (1Hindol -5-yl)-thiophen-2-ylmethyl]-N(2-pyrrolidin-1-yl-ethyl)- 10
i soni coti nam de; pyridine-2-carboxylic acid
[4-(1H1ndol -5-yl)-thi ophen-2-ylnmethyl]-(2-pyrrolidin-Il-yl- ethyl)-am de;
N-[4-(1H i ngql - ':Hﬁ}o LRl pifolswi)-gdnayl]) - 4-
trifluorone ?f E%dé%#ﬁ%&?gﬁ‘%&e 2 I nwﬂd E(i:d;é %f(lg&:bcpgg?i H- a
[4££11I(-|-1| Ir—ll(-jo 1d§1|eag)-pi})éﬁ?1ﬁi A.D.yb}lzaﬁ’ﬁfldnyl ]h (3-pyrrolidin-I-yl- pr opyl ) - alm) dZ

- i ndo uran met rr - y -
trifluor oneNhl;ZI—ﬂlhmazgaﬂfH@dohﬁ'[y Qefﬂlqdil ﬁdmpr&%ﬁ&{ﬁpgﬁﬁ %&rﬁﬂy
-N-(2-pyrrolidi n-dl -yl -ethyl)-isonicotinam de; 20 pyridine-2-carboxylic
aci d [4- (1HYHABYCS- yi)-furan-2-yl methyl ]-(2-pyrrolidin-1-yl - ethyl) ani de;
N- [s4- ( 1H i ngtRj2: o drh)5-181-doR 5 i Pminbyll 13-idert@p gy N L intithmylt pipdridat-Apl)y - 4- tri f 1 u
oronet hyl - benzam de;
N-[4-(1Hi nHehzaigd;) - t hi ophen-2-yl methyl ]-N-(3-pyrrolidin-1-yl-propyl)- 25

:S-h

i cotina ) K N idin-4-y1)-4-

N-[4-(1Hi n%f’z-gug/rpf-p{ﬁ—gﬁloyyﬂ) bef“ﬁ?/,]l]]N f\]p?’§th3’1 P}’pgfl lél nyl -yl -propyl)-isonico
tinam de;  iflyoromethoxy-benzamide; _ _ _
N-[ 2-chl oro-5- (1H i ndo 5-y|)-benz|] N(1 pi_peri din- 4)yl)-|son|cot|
m de; ymmlmre-mq{béhubw%(lﬂ—lmqlé yl)—benzyl]-N (l—methyl -piperidin-4-yl

-fl uoro- 5 1H 1, doI 5-yl)-benzyl]-(1-nethyl -piperidin-4- yl)-amde; 30

N- [2-f 1 uor o- n%ﬁlil?il-‘?ndol 5-yl)-benzyl]-N-(1-nethyl - pi peridin-4-yl)-nicotinam
N-[ 2- Tl gy @3%&;&&1@5&%@( Hy hdid PEATYI0}5- M- IndvbiShyl)-berizyBr(l egthyl- y| ) - 3-

i fluoronet hoxy benzam de; WO 2006/ 086705 PCT/ US2006/ 004879

N-[2-fl uoroﬁpﬁﬁiﬁ#ﬂdb&m@eyl ) benzyl ]-N-(2-pyrrolidin-1-yl-ethyl)-isonicoti

nam de; |.uor o 1Hind ) ethvl-
|-yl -et hyl ) 1 I ks e A P%‘Zg’*]u%?g@@@ﬁé\é“&%l e l)tﬁfglédﬁ%r? Y
-N-(2- pyrrocP ﬁkeﬂm‘de | - et hyI) 4-trifluoromet hoxy- benzam de acetate 5
N-[3- (1Hindol -5-yl)-benzyl ] - N-( 1methigl-plperldln4y)d1 llc:g)tinam'de;
pynszi ne- 2- oaflbaoyii[2-fwoia5-(1H-indol-5-yl)-benzyl]-N- (1-methyl-p1péridin )-3-

[ 2-f 1 uoro- 5- (%uHorlorrh%?ﬂyI%exlagmBenzyl] (1- et hyl - pi peri di n- 4-

,_,_
- a
fD

N—[2—ﬂuoro-5—(1H—mdol—S-yl)-benzyl]—N-(l-methyl—p1per1d1n—4—yl)—1sonicotinamide;
N—[3—(1H-indol-S—yl)-benzyl]—N—(1-methyl—piperidin—4-yl)-4-trifluoromethy1-
benzamide;

20 - 4-ﬂuoro—N—[4—ﬂuoro-3-(lH-indol—S-yl)—benzyl]-N-(2—pyrrolidin-l—yl-ethyl)—benzamjde;
N—[2—fluoro—5—(1H—indol-5—yl)—benzyl]-N—(2—pyrrolidin—1—yl-ethyl)-4—tn'fluoromethyl-
benzamide;
4-ﬂuoro—N—[3—ﬂuoro—S-(1H—indol-5-yl)-benzyl]-N—(2-pyrrolidin-1-yl-ethyl)—benzamide;
N—[3-(lH-indol—S—yl)—benzyl]—N—(2-pyrrolidin—1—yl—ethyl)-4—trifluoromethyl-

25 benzamide;

N-[3-(1H-indol-5-yl)-benzyl] -N-(2-pyrrolidin-1-yl-ethyl)-isonicotinamide;
N-[4-f1uoro-3—(lH-indol-S-yl)-benzyl]—N-(2-pyrrolidin—1-yl-ethyl)—4—triﬂuoromethy1—
benzamide;
N—[3—(lH—indol—S-yl)-benzyl]-N-(3—pyrrolidin—1-yl-propyl)-isonicotinamide;

30 N-[4-fluoro—3—(lH-indol-S—yl)-benzyl]-N—(3—pyrrolidin-1—yl—propyl)—isonicotinamide;
pyridine-2-carboxylic acid [3-(1H-indol-5-yl)-benzyl]-(3-pyrrolidin-1-yl-propyl)-

amide;
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yl)-am de;

5-[4-fluoro-3-(4-nethyl-2-pyridin-3-yl-piperazin-1-yl net hyl) - i
phenyl]-1Hind

Zl fel ug?gt\go?godgfﬁsl{ 2 (4-trif] . PCT/US2006/004879

- -2-(4-trifluoronet - phenyl ) - pi perazi n-1- -

nyl }- 1Hindole; 5 - yi-phenyl)-prp Zin- 1yl ety - phe

[ 4-fluoro-3-(4-nethyl-2-pyridin-2-yl-piperazin-1-yl nethyl)-phenyl] -1

H i ndol e
- lidin-1-yl- -
5[ 2S- ( 4- fpiaks 13% ﬁ % ben??’%]/ﬂq R S A S DAY
L fllHl ndol e pedranadst ate; 5-
uoro-3-[2S-(4-fluoro henI 4- net hyl -
-1H i ndol epyridine-2- carboxyth:) a01d¥4-)ﬂuor0 3-(1 —mfol% I?Eenzyil] (%'-p@?rtoﬁ‘}ﬁrh-‘}ﬂe”y'
5[4f|uor03 furan-2-yl - 4-met hyl - pi perazi n-1-yl net hyl ) -

. phenyl ] -1Hi ndol
e; 5-{ 5-[?% ﬁ FGE o- pheny! ) - 4- et hyl - pi per azi n- 1- yl net hyl | - f ur an- 3- y|
}5' ndol e py@8ine- Ztcfdrﬁd)dyﬂl‘: Qcid g8 @andol-5-yl)-thiophen-2-ylmethyl]- (3—pyrr011d1n 1-yl-

a
}

i
-[2S-(4 fyl uor o- phenyl ) - pi perazi n- 1-yl met hyl | - pyri di n- 3-
. yl }-1H i ndol e
te; 5-prgpyb-4midey 4-f | uor o- phenyl) - pi perazi n- 1-yl net hyl ] - furan- 3-yl

ndole; 5 N ot PR ARSI O bt Yo BRE L

Hind
methyl) - phqﬂﬂho briethyHbbndalis; 25 5-{
3-[2S-(4-fl uoro-rph yﬁ;b-4 n'eth | - pi perazin-1-y P ?y }-1H i ndol e;
}? {1 I-EI L 55|—(4\1{44altciﬂ<tnnqﬂirénxlb }hlqphmt%ylmeawb]el?la(%rmr@h9%%{/%5‘ Ypyrazi n- 2-yl
ole . acetate;

5- 40-f | uoro 130“[1%“6‘1“% uor o- phenyl ) - pi per azi n- 1 yl met hyl ] - phenyl } - 1H-| ndol e
acetat e; andme -2- carboxyhc acid [|4 -(1H-indol-5- yl)—thlophen -2-ylmethyl]-(2-pyrrolidin-1-yl-
4-f| uoro-3-[2S-(4-fluoro-phenyl)-4-net hyl - pi perazin-| -yl nethyl ] -phenyl }
-11H] S,O i ndol eth@)-emidsoni trile; 5-[3-(4-nmethyl -]

iaze - 1- et I - - ' R -
4-

fluoro-3-[ I 1) - 4- et hvl -
3- et hyl - tﬁ_ﬁu(ﬁnﬁétﬁ&@b@niﬂ?ﬁﬂé’ ) - yl - pi peraz| n- 1-yl net hyI] phenyl }

N[ 5-'(3- cyano- | Hi ndol - 2-11
N?(sz di met hmlrﬂimenbeabbyj'l)c-aﬂ:;& [4udHbindpe ryRrfers- 3/ 51>methy1] l(J?’('jzr)}(?rrolld1 in- )i-sll-
4-fluoro-3-[2S-(4-fluoro-phenyl i perazin-1-yl net hyl h I
1H i ndol e- BOPYYPBEF t ri | e; 5(3-){IOIO Y yl1-pheny
2-

5
}-
ES, f FL?;“%L@%Q?H‘%M@ ﬁl() Fudah U0y IGreARMZNL(B-p3 ol Gin- IFRE-prpbyl)-4-

1H i nddl e-3-carbonitrile trifluoro-acetate;
trifluoromethyl-benzamide;
N—[4-(1H—indol—5—yl)—furan—Z—ylmethyl]-N-(2—pyrrolidin—1-yl—ethyl)—isonicotinamide;

20 i pyridine-2-carboxylic acid [4-(1H-indol-5-y1)-furan-2-ylmethyl}-(2-pyrrolidin-1-yl--
ethyl)-amide;
N—[4-(lH-indol—S—yl)—furan-Z—ylmethyl]—N-(Z-pyrrolidin—1-yl—ethyl)-4—triﬂuoromethyl-
benzamide;

’ N-[4—(1H—indol—S-yl)—thiophen—Z-ylmethyl]-N-(3-pyrrolidin-1-yl—propyl)—

25 isonicotinamide;
N—[4-(1H—indol-5-yl)-furan-2—y1methyl]-N-(3-pyrrolidin-1-yl-propyl)-isonicotinamide;
N-[2—chloro-5-(1H—indol—5-yl)-benzyl]-N-(1-methyl-piperidin-4—y1)—isonicotinamide;
pyridine-2-carboxylic acid [2-fluoro-5-(1H-indol-5-yl)-benzyl]-(1-methyl-piperidin-4-
yl)-amide;

30 N~[2-fluoro-5-(1H—indol-5-y1)-benzyl]-N—(l—methyl—piperidin—4-y1)—nicotinamide;
N-[2-ﬂuoro—5-(lH-indol-S—yl)—benzyl]-N—(l—methyl-piperidin—4—y1)-3-

trifluoromethoxy-benzamide;
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4-fluoro-N-[2-fluoro-5-(1H pyrrolo

[3,2-b] pyridin-5-yl)-benzyl]-N-(2-pyrrolidin- |-yl- 10 ethyl)-benzam de; 5-

{ 4-fl uorwoejedsb7sf | uor o- phenyl ) - 4- net hyl - pi per azi n- 1- pcoatsboosjooqgshenyl }

-1H pyrrol o[ 3, 2-b] pyridine; and 4-fluoro-N [2-fluoro-5-(1H pyrrolo

[2,3-c]pyridin-5-yl)-benzyl]-N-(2-pyrrolidin- |-yl- ethyl)-benzam de; 15 or

a pharmaceutically acceptable salt thereof or an optical or stereoisoner

t her eof . o) ‘%-!Tp. ThQs ﬂd P34 115013 By Slicih-aL 1 %ﬁe@mﬁhnhb@

conmpound of%”) ﬁﬁ?ﬁ hido )Z‘éég ] (n?¥ elgr ou%nei{%nél stin :

N- benzyl - N- [I\B{é(-ﬂhbﬂoFﬁi@iMncﬁ)l ﬁty)l}b@ngLP]I—(prﬂxbhcﬂnﬁeylkaﬂhyl)atshmnetlnalrruée,d| am ne

20 hydrochl ori de 4-f 1 uoro-henzyl

H i ndazol -1\{/1[‘} H?Ttor K]rﬂ“gl%ﬂlﬁ@f }TP‘FI]ZYﬁI‘Nﬁg'PHéf#éqlﬂlll’yl"eélm%i‘rli'égﬂ‘i?rﬁmﬂhgﬁ?/"ne

acet at e; %%1 yl)-[2-fluoro-5-(1

Hi ndazol ?ﬁ enz pyrrol i di n-2S-yl met hyl - am ne;

(4-41uoro- bQﬂUE.’Y-I(])H-ﬁli’doﬂ-ISLbﬂ} berfzyI]JN—(l methyl-piperidin-4-yl)- -isonicotinamide;

H i ndazol - 5-yl)-benzyl ] - pi peridin-4-y

N-(4-f | uor o-méaﬁzmé-cmbmdm agist [4- %uqrmiG%}é}%ﬁﬁ&h@%bﬁ]zﬁ}}e}hyhpﬂ’r?&fiﬁw et han

-1, 2- diam

-1 uor o- ber ?fﬂde[z fluoro-5-(1H i ndazol -5-yl)-benzyl]-(1-nethyl-piperidin

-yl) - am re[4-fluoro-3-(4-methyl-2-pyridin-3-yl-piperazin-1-ylmethyl)-phenyl]-1H-indole

-fluoro-benzyl)-[4-(1Hindazol -5-yl)-furan-2-yl methyl]-(1-methyl -pi peridi
-yl) - 30 sAiaiee;

uor o- N-[ [ 0z 57 h RA3Z0l= b= = e = P LA A -Bhekt et hyl
R v R L B S R R Ve

2-fl uoro-5- (H.Il—hdor[gslazol 5-yl)-benzyl ] - N- (exo- 8- net hyl - 8-aza- bicyclo[3.2.1
oct - 3y|)-benzamde 4-fl uor o- N-

2-f | uor o- 5-F-ilnereay th-msthyl--nyading 2 yl-RipeeRiRol-slongthyly Phenyll lH-pdols ¢ o
3.2.1] oct-3 %I) benz am de; 5

-fl uoro- N-[af Pi%or o- 5- (I Hindazol -5-yl)-benzyl ] - N- (I -met hyl - pi peri di n-3-vyl
- benzam des_{4454- (mfl@oﬂ&pl{eﬁ?flbhuﬁétﬁyﬁpipér&zihkB—ﬂd&ﬂqﬂ}-ﬁyﬁ@iﬁ—ﬁ-ﬁbﬂﬂylln]iole

N- (1- et hyl - p| peridin-3 S- benzam de trifluoro-acetate; 4-fluoro-N

[ 2-18] uor o- 5- 4CEtaF¢-,| ndazol -5 yI) benzyl] -N-(I -methyl-pyrrolidin-3Rvyl)- 10
benzam de t ré {4Lfﬁloro ??Eg ?4{ FlUOro-phenyl)-4 methyl-piperazin-1-ylmethyl]-phenyl }-1H-

indole; :
5-[4-fluoro-3-(2-furan-2-yl-4-methyl-piperazin-1-ylmethyl)-phenyl]-1H-indole;

5-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-furan-3-y1}-1H-indole

1
——h .h

20 - trifluoro-acetate;
5-{5-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-pyridin-3-yl }-1H-indole acetate;
5-{5-[28-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-furan-3-y1}-1H-indole;
5-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl}-1H-indole;
5-[4-fluoro-3-(4-methyl-2-pyridin-4-yl-piperazin-1-ylmethyl)-phenyl]-1H-indole;

25 5-{3-[28-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }-1H-indole;
5-{6-[28-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-pyrazin-2-yl }-1H-indole
acetate,
5-{4-fluoro—3—[ZS—(4-ﬂuoro—pheny1)-piperazin-1—ylmethyl]-phenyl}~1H—indole acetate;
5-{4-fluoro-3-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }-1H-

30 indole-3-carbonitrile;

5-[3-(4-methyl-[1,4]diazepan-1-ylmethyl)-phenyl]-1H-indole;
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4-fluoro-N-[2-fluoro-5-(1Hindazol -5-yl)-benzyl]-N-(I
- rret hyl - pyrrol i di n-3S-yl)- benzam de trifluoro-acetate;
4-f | uor o-we[2Bedidsems 0- 5- (1H-i ndazol - 5-yl ) - benzyl ] - N- ( 3- ppcraiscaicnedssy| - pr opy
| )- benzam de; 15
4-fluoro-N-[2-fluoro-5-(l Hindazol -5-yl)-benzyl]-N-(I|-nethyl-piperidin-4-yl
benzam de; N- (I -aza bicyclo [2.2.2] oct-3Ryl)-4-fluoro-N [2-fluoro-5

| I[ H-i ndazgq_ {Aﬁj‘}ﬁél -4 _ﬁ)al_ﬂluor? ;@ﬁg@ﬁ%%ﬁﬁfﬂﬂlﬁé‘ﬁzm l-ylmethyl] -phenyl}-3-

[
1

2-fluoro-5 (1-met hyl-pyrriolidin-3Ryl)-4- 20
trifluor orretrﬁeth 1bgnaaiviade;
le]j l( ljj-orngt EI;” ﬁ.@;&%ﬁﬁ:—g—& = % }%%f oo er&gﬂpﬁ I&ld methylamino-ethyl)-4-fluoro-
4-f| uoro-3-[;2 %%gf%uoro phenyl ) - pi per a2| n-1-yl met hyl ] - phenyl }-1Hindazol e;
5-[4-fl uoro- b§ hi ophen- 2-yl - pi perazi n-1-yl net hyl ) - phenyl ] - 1Hi ndazol e
acejate;  25%.{4-fluoro-3-[25-(4-fluoro-phenyl)-piperazin-1-ylmethyl}-phenyl }-1H-indole-3-
5-[4-fluoro-3-(2-thi ophen-2-yl -pi perazi n-1-yl net hyl ) - phenyl ] - 1H i ndazol e;
chiral 5- carbonitrile;

[ 4- 1 uoro- 3- 4(83 L1 QRN&Ry 2 o BhPS A FuBrolooh, P i1 RERIN L4 kol pazis) e

acet at e;

4-f1 uoro- 3 [ﬁﬁn(dﬁé B%@ﬂb@ni@ﬂiﬂermﬂmoré acefatey | - pi per azi n- 1-yl met hyl ] - phenyl
}-1H indazol e;

5-[2S- (4-fl ubﬂgor@hl&{%ﬂ)uom—ﬁéiHwyr@iq{%#dﬁpwdln?rﬂﬁ)myﬂ Ny |Péiffﬂh%my1ryl'

i ndazol '
%5 Jfg‘-s (4-11 UEM) gﬁ%ami“} ’pi perazi n-1-yl met hyl ] - pyri di n- 3-yl }-1H—| ndazol e;

5- { 5- [ 2S- (45 i yRibey-BhR M hoR-penglidaméthyl-piptiayin} 1-flmelnyl Bplény} 1-1H- | ndazol e;
150 WO 2006/ 086705 PCT/ US2006/ 004879

5-[ 4- f | uor o-B(olelFed-blpyridipetandophen- 2- yl - pi per azi n- 1- yl met hyl ) - phenyl ] - 1H-i
ndazol e ace s 5 N-(2- lidin-1-v1-
5-[4-fl uoro- %Pﬁf"ﬁ@f[%yf}‘l%%? t(HLIop ﬁreorl]o[% 55 ﬁ]P%ﬁchrelrsa}g? benlzyl] N ﬁyrro 1pﬁengl/l ]-1H1i
ndazol e acedta{Igbedzantide;

5-[2S- (4-fl uoro-phenyl) -4-net hyl - pi perazi n- 1-yl net hyl | - f ur an-
}- glEH Eldazol @‘ap}Parmageu%wally accep%ablg szﬁt thereof or anyoptlcal c)>/r s][ere01somer thé;eof.

N-[ 3- (I H benzoi m dazol - 5-yl ) benzyl ] - N-benzyl - N , N -di net hyl - et hane-1, 2-di a
m ne hydrochloride; N[3-(1

H- benzopgr dapgd cnydslidpenrzy torthHp enay 19 Nvhdindheredrhydundrod pamedd (IBisdi am ne
hydrochl ori de; 10

N-[3- (1H benseitotécafrom 1 goyp bersisfinE ok benzyl - N, N' - di met hy! - pr opane- 1,3-dia
m ne;

[5-(1H benzoI(\Irl?eéi‘%er§3)ﬂs{'l]id%zf’hgryg lf)eéln¥1§]/ll\] gmfl?th%lrect)h%le_ Zyldﬁ pyr rolidin-2R
yl mgt hyl - hydrochloride;” - o

N—(4—fluoro—benzyl)-N-[5—(1H—indazol—S—yl)-pyridin—3-ylmethyl]—N',N'—dimethyl-
ethane-1,2-diamine acetate;
(4-ﬂuoro-benzy1)—[2—ﬂu0ro—5—(lH—indazol-S—yl)-benzyl]—pyrrolidin-28~ylmethyl-amine;
(4-fluoro-benzyl)-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-piperidin-4-yl-amine;

25 N—(4-ﬂuoro—benzyl)—N-[2—ﬂuoro-5-(lH-indazol-S—yl)—benzyl]-N'-methyl—ethane—1 ,2-
diamine;
(4—fluoro-benzyl)—[2—fluoro-5—(1H—indazol-5—yl)-benzyl]-(1-methyl-piperidin-4—y1)—
amine;
(4—fluoro—benzy1)-[4~(1H—indazol-5—yl)—furan-z-ylmethyl]-(1-methyl-piperidin-4—y1)-

30 amine;
4-fluoro-N-[2-fluoro-5-(1H-indazol-5-yl)-benzyl]-N-(2-pyrrolidin-1-yl-ethyl)-

benzamide;
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am ne trihydrochl oride;

[ 5- (1H benzotri azol -5-yl)-2-fl uoro-benzyl]-pi peridin-4-yl-thi ophen-2-yl neth

yl - am ne;wo 2006/086705 PCT/US2006/004879

[ 5- (1H benzotri azol -5-yl ) -2-fl uoro-benzyl]-(4-fluoro-benzyl)-piperidin-4-yl

-am ne; 15

N-[5- (1H—benzotri azol -5-yl)-2-fluoro-benzyl]-N(4-fluoro-benzyl)-N -nethyl -

et hane- NL _ a-

[5-(1H r Woé%ﬁﬁzsﬂucirﬁ’ S G B o P SEte e e - 25yl met hy! )
-(4-fluoro- b az_,yj )1§m By meEaaideor i de;

[ 5- (1H benzot i azol -2-fl uoro-benz

- (4- 1 uor o- Betuyd-N- t%ﬂn@pwqﬂbm@mlcﬁ - ﬁenzzéil 1§)T(?n%ﬂ?§“ﬁ%¢t%9§r*%?8h| ori de;

iN;]EEB é\;llzl; ggﬁfzg;:r @5? oc??a%zll))ben%gr%}/cie] N-benzyl - N, N - di met hyl - et hane- 1, 2- di am

N-[s5- (1H beazmarb@zpi-ﬂﬁom_gm {rldaesics- Pigdeyii FN-(( dnethiypip@ydin SHylHi n- 2S- yI et
hyl) -4- fl uoro-benzam de;
N- [ 3- ( 1H bebzotanide:ol - 5- yl ) - benzyl ]-4-fluoro-N-(2-pyrrolidin-1-yl-ethyl)-be

Fgazn' 1$benz§rf&0hl %E'kgﬁ@?f)oh%&ﬁ? b%gf;)l}?i&g(uz—ﬁb@%%flﬁay iﬁ?ﬁcii?_ss:yé)t hyl ) - ani de

hydr ochl ori qg,7amide trifluoro-acetate;

N[ 5- (1H benzotri azol -5-yl) - 2- 1 uoro- benzyl ] di f1 uoro- l}i— g p rroI i din-|
y1-ethyl)- 43ﬂudueﬂi—é2ﬁﬂder0h§fdﬂéclmaé¢1rﬁél)-benzy1]-N-(1 methyl-pyrrolidin- 5!
5 (1H—be otr| zoI széé fluoro-benzyl]-4-fluoro-N(2-pyrrolidin-1-yl-
- ben e_’t@lu 87 086705 PCT/ US2006/ 004879

N [ 3 ( 1H- Dbe rhzﬂﬁéﬂoeﬁ @b -fRodd-3( BifihdebR5 HBrizyk 1K (1 methgl-pyrpoljstn-Baiyh- 4- y| - benz
am e,

N- [ 5- ( 1H berieozamide ofifldrgdayet@es | uor o- benzyl ] - 4-f 1 uoro- N- (1-i sopropyl - pi peri
di n-4-yl) - beﬁza

N-[ 5- (1H berfy P?ﬁoégg? Hhorg- § (E{TJP%P]OSQQF]})Z?HH h[%zlp}(]:@ocl d(l)rbr1 gpﬂOpB? peridin-4-y
1)-4- 5 fluosp;Rppgam de;
N-[5- (1H benzotr i azol - 5-yl ) - 2-f | uor o- benzyl ] - N-El nmet hyl - |pe4{ gl n-4-yl) - 4-
| uor o- benzéfince:-N-[2-fluoro-5-(1H-indazol-5-y1)-benzyl]-N-(1-methyl- piperidin-
-[3-(4-met hyI pi perazi n-1-yl net hyl ) - phenyl ] - 1H benzotri azole; 5-
-1 uor o- 3 Renga hyl - pi perazi n-1-yl net hyl ) - phenyl] -1 H benzotriazole; 10
{

;H lge‘;]'zgf; ?%Ig%{ag:?‘b §c13t219 bRcRBRAY]-)-TRbRENGZ flucko-BL(TEL indhdol Shdpénzyl]-

5- (2, 3-di hyssngarhide; ndol - 5-yl ) - 2- f | uor o- benzyl ] - N- (2- di net hyl ami no-et hyl ) -4

chiral N—[2—fluoro—5—(lH-indazol-S—yl)-benzyl]-N—(1—methyl—pyrrolidin-3R—yl)—4-

20 : trifluoromethyl-benzamide;
4—f1uoro-N-[4—(1H—indazol—5—yl)-furan—2—y1methyl]—N-(l-methyl-piperidin—4—yl)-
benzamide;
5-{4-fluoro-3-[2-(4-fluoro-phenyl)-piperazin-1 -ylmethyl]-phenyl }-1H-indazole;
5—[4-fluor0-3-(2S-thiophen-2-y1-piperazin-1-ylmethyl)-phenyl]—lH—indazole acetate;

25 5—[4~ﬂuoro-3—(2—thiophen-2-yl-piperazin—1-ylmethyl)—phenyl]-lH-indazole;
chiral 5-[4—ﬂuoro-3-(2—thiophen-2—yl-piperazin—1-y1methyl)—pheny1]-1H—indazole
acetate;

5-{ 4-fluoro-3-[28-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-phenyl }- 1H-
indazole;

30 5-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1 -ylmethyl]-pyridin-3-yl}-1H-indazole;

5-{5-[2S-(4-fluoro-phenyl)-piperazin-1 -ylmethyl]-pyridin-3-yl}-1H-indazole;

5-{5-[2S-(4-fluoro-phenyl)-piperazin-1-ylmethyl]-furan-3-yl }-1H-indazole;
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fl uoro-benzam de; or a pharmaceutically acceptable salt thereof or an

optical or stereoisoner thereof. 15 23. The conposition as set forth in

cl ai m 19,wohesaisaroshe conmpound of formula (1) is sel ecred/uscansioddses gr oup

consisting of: 6-(3-1 [benzyl-(2-dinethylam no-ethyl)-am no] -nethyl }

- phenyl ) - 3H benzot hi azol - 2- one hydrochl ori de; 20

N-(2 di met hyl am no-et hyl ) - N-[ 3- (2 0xo0- 2, 3-di hydr o- benzot hi azol - 6-yl) - benzyl
- benzam d I r __ ( t Jﬂ}ﬁﬁbzmc

[3 (2- oxo- 2%§Qdﬂﬁ8§?o Bg%zofﬁ? llﬁp%%§59b¥h%gh9§§?3e hydr ochl ori de;

N ( 3- dlﬁEthﬁbaaﬁan propyl) - N— [3 (2 oxo 2, 3

- di hydr o- benzot hi azol - 6-yl) - - 5 benza droc (3 {

[ benzyl - ( 2- érmﬁmoén@naethﬂh%ﬁ SIH%EWH& rPéW%mT)gW&M)E@ hgﬁzﬁg%)i

one hydrochlorlde 6- (5-{

[ (2- dinethyl ﬂ?ﬁb et hyl)-(4-fl uoro-benzyl)-am no] - et hyl

}- pyridi n- 3-sy{ 3 f3k4-thed phal p&ﬂﬂaﬂqﬂ@;pe&%&nﬁi(ﬁme‘{hyl]—furan -3-yl}-1H-indazole;

[ (2-di met hyl ami no-et hyl)-(4-fluoro-benzyl) %ﬁl - f &a-S.—XI)-SH-
benzooxazol -M{%ﬁ&i-bmﬁ@lmawéﬁyb@svw E@P%%éﬁf@@ﬁ éeth “e('g ‘? I

[ (1-ethyl- roI Hﬂlﬂg 2R-yl met hyl ) - (4-fl uoro-benzyl)-am no] - met hyl }
-4f|uoro- B benzooxazol - 2-one trifluoro-acetate: 6- (4-fluoro-3-{

[ (4-f] uor o- t;elpg_giﬂ Joeﬁzdmidm(ibl-?ypafehzgupN%enkym'rm Atinetiyt-pydpahe-pRetigmine

3H benzooxazol one;
[ (4-fl uoro- Bwa'ldmhborl(d@r met hyl - pi peri di n-4-yl)-ani no] - et hyl

}- furan3yII%I enzooxa al 1.3-di

[ 2- 1¢) uoro-5 ‘ﬁg‘%bbf ’a?zﬁ) dr l)zg%nr%%oxgé%%&?gp Nll\l-dl%eth%ﬁr?pa&ll—e 2- plﬁl}l%? i di n-
1-yl -ethyl) H@Q@F]%Bng@tnazol -5-y1)-2- ﬂuoro-benzyl] -(4-fluoro-benzyl)-pyrrolidin-2R-ylmethyl-

N- ( 2- di net hyl am no- ethyl) ES (2- oxo- 2, 3-di hydr o- benzooxazol - 6-yl ) - benzyl ]

- 10 benzam mmmy@m&l
N (1-ethyl - g[% (gﬁ]yle)%lzg é‘ﬁ% Tﬁg%ytil}ozgo-ballliﬂ &p%&lg A gllutﬁfo(ﬂhéh Q%/hﬂétﬁylzarﬁmg‘ hydr o

- benzooxaz

4-chloro- N-(j2: @H@én%ﬂrﬁ%l@ﬁl?@hﬂﬁ&olﬁeﬁ@ﬂ@ - fhxcro hedzyd)-pipdtidinbleylzamixez ol - 6- y!

)- benzyl] - benzam de hydrochlorid
15 N-[5-(1H- benzotnazol 5-yD-2- fluoro-benzyl]-N- (4 fluoro-benzyl)-N'-methyl-ethane-
1,2-diamine;

[5—(1H—benzotriazol-5-yl)-2-ﬂuoro—benzyl]-(1—ethyl-pyrrolidin—ZS—ylmethyl)—(4—ﬂuor0.-
benzyl)-amine hydrochloride;
[5-(1H-benzotriazol-5-yl)-2-ﬂuoro-benzy1]-(4-ﬂuoro—benzyl)—(1-methyl-piperidin-4-
20 yl)-amine hydrochloride;
N-[3-(1H-benzotriazol-5-yl)-benzyl] -N-benzyl-N',N'-dimethyl-ethane-1,2-diamine
hydrochloride;
N—[5—(1H—benzotriazol—S-yl)—2—ﬂuoro—benzyl]—N—(l—ethyl-pyrrolidin-2S—ylmethy1)—4-
fluoro-benzamide;
25 N—[3-(1H—benzotriazol-5—yl)~benzy1]-4-ﬂuoro-N—(2—pyrrolidin—1-yl-ethyl)-benzarnide
hydrochloride;
thiophene-2-carboxylic acid [5-(1H-benzotriazol-5-y1)-2-fluoro-benzyl}-(2-pyrrolidin-
1-yl-ethyl)-amide hydrochloride;
N-[5-(lH-benzotriazol—S-yl)-2-ﬂuoro-benzyl]-2,4—difluoro-N—(Z-pyrrolidin~1-y1-ethyl)—
30 benzamide hydrochloride;
N~[5-(1H—benzotriazol-S—yl)-2-ﬂuoro-benzy1]—4—ﬂuoro—N—(2-pyrrolidin-l—yl-ethyl)-

benzamide;
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15

N-(1-ethyl-pyrrolidin-2R vyl nethyl)-4-fluoro-N[2-fluoro-5-(2-o0xo0-2, 3-di hydr
0- benzooxezobe/Bexk) - benzyl ] - benzam de trifl uoro- acet at @CT/US2006/004879
4-fluoro-N-[2-fluoro-5-(2-0x0-2, 3-di hydr o- benzooxazol - 6-yl)-benzyl]-N(1-ne
t hyl - piperidin-4-yl)-benzam de; N-(1l-aza-bicyclo [2.2.2]

oct-3S-yl)-4- quoro N-[ 2- f | uor o- 5- ( 2- oxo- 2, 3-di hydro- 20

benzooxazol - ﬁ— W?@Lﬂﬁjﬁf@@ﬂ%@wﬁ hj, %bﬁ;ew-ﬂ\‘pe(rﬂcﬁﬂ%ﬂ%ﬁ%%h@e [2.2.2]

oct-3Ryl)-4- f fluo oxo0-2, 3-d

benzooxazol - H—ML()Hb\mnzgﬂm]azdieﬁqyla-mﬁmrhwan]M-ﬂmmbeN -(1-isopropyl-piperidin-4-yl)-

N- (2- di met hy]l am no-et hyl )-4-fl uoro- N[ 2-fl uoro-5-(2-0x0-2, 3-di hydr o- benzoox
azol - 6- yl)-b&ERAIe; - benzani de; 25

6-[3-(4-nmeth i Be \; ! _ . 6-
ST 2R (411 UaraRanEy B TE P o et A Sy BReRI pRRLaR e 23y
benzooxazol - Aueneiengarfiide;

5-12S-(4- quoro henyl ) - 4- rrethl i perazi
beLzoog(azoI r(g y ) zol 5-yI)-2 uo@o-benzyl]-N (%-methyl plpel‘ECiJ 1n- y1$4>ﬁuoi-o—

5-[2S-(4- flugé%algnh(fenyl) 4 met hyl - pi perazi n-1-yl net hyl ] -t hi ophen-3-yl }-3H
benzooxazol one; 6-

[ 4- 1 uor o- 3- §234(ningeping Piptradin-piypeetzi)phéayl-THt bepkotiphdey | |

- 3H benzooxazol - 2-one; 153 WD 2006/ 086705 PCT/ US2006/ 004879 6-{
5-[2S- (4-f1 uér[éﬁw@rgr%@ el typesizied P maeyD-phendi-Allhenzefriarele. i ) - 3
benzoxazol -

5-[95 (4-f1 ugﬁgeﬁ% Og%éﬂ)zs' #-flworo; phenyD) piperasin, Lylmethyll-phenyl}-1H-benzotriazole;
}- 3H benzooxagdl - 2-one acetate; 5

6-{4-fluoro-3-[2S-(4-fl uoro-phen erazin- - phenyl
}- gH. benzooXal 2,3(2d1@ﬁ@1‘0 181~ {r?dol SYyl; 2- fluoro-benzyID 1\? (2- dlmethylammo etHylg] 4- P y

5-12S-(4-flu gm%%gljp 4 nmet hyl - pi perazi n-1-yl nethyl ] -pyridin-3-yl }-3H
benzooxazol - 2Z-one ace and 5-(3- {

[ benzyl - (2- dbfTEerﬁB&Uﬂ@ale}f feekptaBigisaiotheradf by hn dptidaherytérpeidorderdhérgdf. o- 10
benzoi m dazol - 2- one hydrochl oride; or a pharmaceutically acceptable salt
t helbeof or an optical or stereoi soner thereof. 24. The conposition as set

forth 19201 2l 15 WAGLELEIG,SOINANTG, Ohel ¥ Sbbind t rolERS &7 From

the gro
[ benzyl - ( 2- d'sé'[?ét&l/fr@mm@% upYbisiggng] - met hyl }-phenyl) - 3-nethyl -1 H
ro

gui nazol i ne-2 di one chl ori de;
6-(3-{[benzyl-(2- dlmethylammo ethyl) amino]-methyl }-phenyl)-3H-benzothiazol-2-
one hydrochloride;

20 N-(2-dimethylamino-ethyl)-N-[3-(2-0x0-2,3-dihydro-benzothiazol-6-yl)-benzyl]-
benzamide hydrochloride;
4-chloro-N-(2-dimethylamino-ethyl)-N-[3-(2-0x0-2,3-dihydro-benzothiazol-6-yl)-
benzyl]-benzamide hydrochloride;
N-(3-dimethylamino-propyl)-N-[3-(2-0x0-2,3-dihydro-benzothiazol-6-yl)-benzyl]-

25 benzamide; hydrochloride;

6-(3-{ [benzyl-(2-dimethylamino-ethyl)-amino]-methyl } -phenyl)-3H-benzooxazol-2-
one hydrochloride;

6-(5-{ [(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino]-methyl } -pyridin-3-yl)-3H-
benzooxazol-2-one;

30 6-(5-{ [(2-dimethylamino-ethyl)-(4-fluoro-benzyl)-amino]-methyl } -furan-3-yl)-3H-

benzooxazol-2-one;
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7-(3-{ [benzyl-(2-di nmethyl am no- et hyl)-am no] - net hyl

}-phenyl)-4H pyrido[ 3, 2- b][1, 4] oxazi n-3-one hydrochl ori de; and

[ 2- f 1 uor owb-20ddissTdO! - 5- y1 ) - phenyl ] - [ 2S- (4- f | uor o- pheny lprTASI®IcCYds7PI per azi
n-1-yl]- 20 nethanone; or a pharmaceutically acceptable salt thereof or an
optical or stereoisomer thereof. 25. A nethod of treating a sleep disorder
in a patient conprising admnistering to said patient a therapeutically
effective anpygl@lq ﬁBH&&de 1 {@horolHGLHSL R o InBMANALIAGRES

st er eoi somsrsld {Hg etlzlyu ners otlpggeg{}rcnérrpou%g anaﬁghar r?iceu@gjgl

accept abl e sphdnyl)-Hbbemtoesazol-2derittifltoroesetateer eof , optionally in

conbi nation with one_or re_pharmgceu |ca,II acc t abl riers,

di luents or é}(ﬂ1’fb‘i‘)€?‘i§§[(4ﬁﬁ\°'lbﬁlé¥l)~ ROORYE yl Plpg% ‘@m((ﬁ)met{mg'rpi‘FWD'SO X
denotes eit hey I 0k egioubl e bond between X and Y; 154 WD 2006/ 086705
PCT/ US2006/ 03&8@8%(&%(? %Rn 'CHR, CO N, Oor S; Yis CR CHR CO S(0)2, N
or BR  Z i s6NR{[@Fi-bSAI)R(INRethN -piBeradid-4Eylamindjensthyig-foranei-jlj)-8Hent and
independentlé fromeach other are CRor NN 5 Dis either CH2 or CO Ar is
substituted BeNZgA%AARLLiONGt ed aryl or heteroaryl; each R is independently

CIoST, o DO IR0 o2 YA Ay st

fl uor oal kyl (pryl.fethyo)r-mkkﬁﬁdy, of the fornula CnHXFy or OCnHXFy wherein n is

an 10 integer from1l to is.an integer fromO to 8, an integer
from1l to 9 &he- 1§l§>ﬁh}’&fﬂfﬂ%0"§ﬂwl)er[§ Brexe; %ﬁ@é’l’oanﬂé@(’%‘)éﬁ y§rb§:n dir ogen or
Cl %al kyl ; Oﬁeﬁ%nﬁ&dh .t oget her V\Ath the nitrogen atomto V\/m ch they
are at t ached orma unsu ituted or at |east nonosubstituted

het erocycl e; M@-&&ylamdmﬁamamlmmylsarfmmm [ flesrei-(2anch-2 8l dilrgdeok

' ndependent| %er?zfoogz?z%?@?ytl)r—]gernz;lr] %rgnzamide;
4-chloro-N-(2-dimethylamino-ethyl)-N-[3-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-
benzyl]-benzamide hydrochloride;

15 N-(1-ethyl-pyrrolidin-2R-ylmethyl)-4-fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-
benzooxazol-6-yl)-benzyl}-benzamide trifluoro-acetate;
4-fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-benzooxazol-6-yl)-benzyl]-N-(1-methyl-
piperidin-4-yl)-benzamide;
N-(1-aza-bicyclo[2.2.2]oct-3S-y1)-4-fluoro-N-[2-fluoro-5-(2-0xo-2,3-dihydro-

20 benzooxazol-6-yl)-benzyl]-benzamide hydrochloride;
N-(1-aza-bicyclo[2.2.2]oct-3R-y1)-4-fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-
benzooxazol-6-yl)-benzyl]-benzamide hydrochloride;
N-(2-dimethylamino-ethyl)-4-fluoro-N-[2-fluoro-5-(2-0x0-2,3-dihydro-benzooxazol-6-
yl)-benzyl]-benzamide;

25 6-[3-(4-methyl-piperazin-1-ylmethyl)-phenyl]-3H-benzooxazol-2-one;
6-{5-[2R-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-furan-3-yl }-3H-
benzooxazol-2-one;
6-{5-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-furan-2-yl }-3H-
benzooxazol-2-one;

30 6-{5-[25-(4-fluoro-phenyl)-4-methyl-piperazin-1-ylmethyl]-thiophen-3-yl }-3H-
benzooxazol-2-one;

6-[4-fluoro-3-(2-thiophen-2-yl-piperazin-1-ylmethyl)-phenyl]-3H-benzooxazol-2-one;
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substituted or unsubstituted aryl, heteroaryl, aryloyl, heteroaryloyl,

aryl sul fonyl, heteroarylsulfonyl, aryl Cl 4al kyl, heteroaryl C1L_4al kyl

am noCl_4abkyde/08610%_4al kyl am noCl_4al kyl, C3_8cycl oal kylpemiusedb/odahky| ,

di C3_8cycl oal kyl am noC1_4al kyl , C3. 8cycl oal kyl C1. 4al kyl am noCl. 4al kyl, 20

di C1_4al kyl am noal kyl , heterocycle, heterocycl eCl_4al kyl

Cl_4al kyl het er ocycl eCl 4al kyl ; or R1L and R2 taken toget her with the
nitrogen ato okdR¥n-2- L i d or at |east
nonosubst i tultme{zisowgftggglcyécﬁ% P/ rﬁé\}%@?@?ﬁz{rﬁé&%&ﬂ%ﬁ%ﬁ yglr gﬁsel ected from
t he group cobsmmcamjrmnesubstl tuted or unsubstituted 25 aryl, heteroaryl,

3al Kyl CL AHOOR kP pre b eiBr GR e D L1 o%ﬁwé%p%ﬁiql%m r mul a

CnHXFy or  OgleixEy wherein n is an integer from1l to 4, X is an integer
fromO to 8, y |s an integer from1l to 9 and sumof x and y is 2n+1, -NO2,
-NHZ, - NH(Cl 64{aﬂl-ﬂgrcbr)) ;3-8 (@ lubad-pl¢nyD)-4-me@N] - pipEfa@)iRb; ylmNHyJ(]{p)l(n@l}@HI-kyl ),
-S2C1L, -S2(CL. 4al kyl), hal ogen and hydroxy; 30 wherein R5 is hydroxy,

Cl- 3al koxy, »B2%9R& -2-0igjp | -NH(C1-3al kyl ), -N(Cl1-3alkyl)2 or phenyl; 155
WO 2006/ 0867 55P[§§/ 7 | -febaged,

aromati c, m)(%o- ?ﬁ%%??ﬂaﬁ%tﬁgngw&éﬁg%ﬂné %1'3?5?1%8?%’2“% re het er oat oms
sel ect ed frobeﬁiwxgzrod)ap)rmcmsta&t amty of N, O and S; aryl is a 6 to

10- nenber ed, tic nono- or bicyclic rin hetero isa3dto
10- menber ed, 5n{§n R @meﬁﬁ’lll%mHBreﬂb’ll)cW“Pgn}?glyi}r -Besbels d&:l?i’tqfoal ni ng one
or ppre heteﬁ)ggzto aﬁcﬁ'f{%ﬁ@ﬁ];{ér{)%ﬁdée group. consisting of N- O and S. 26.

The nethod as set torth In alm 25, "wherein the conpound of forrmula (I) is
havi ng: D i or €igharnbOewicaily asepabletsalt @etreant onas upistal bustectobmnythereplir i di nyl ,

pyrazinyl, furanyl or thiophenyl; wherein the substituents are selected
fromthe group consisting of fl uori ne, chlorine, Cl 4alkyl, Cl 4al koxy and
- CF3; h R and. f I L Y, and
R2 are ?ﬁe s;#gcg@gsﬁﬁ(?}gr enlttyoa cltg(e) g{e%gggmﬁtgyi of eacﬁ 12 4her from
15 substi t ut gelected ﬂnﬁubsgrdllptoeds1htﬁrgzofyl t h| ophenyl car bonyl

pyri di nyl car bonyl razi nyl car bonyl pyrlnadln | car bgn

pyr idazi ny! cér(@oﬂbwy %%}%w %W?%fyy‘lmram@%my hpbfem)r%/ -methyl-1H-

e T P g T onen
7-(3-{[benzyl-(2-dimethylamino-ethyl)-amino]-methyl } -phenyl)-4H-pyrido[3,2-
b][1,4]oxazin-3-one hydrochloride; and
[2-fluoro-5-(1H-indol-5-yl)-phenyl]-[2S-(4-fluoro-phenyl)-4-methyl-piperazin-1-yl]-

20 methanone;

or a pharmaceutically acceptable salt thereof or an optical or stereoisomer thereof.

25. A method of treating a sleep disorder in a patient comprising administering to said
patient a therapeutically effective amount of a compound of formula I, including
25 enantiomers, stereoisomers, and tautomers of said compound and pharmaceutically
acceptable salts, solvates or derivatives thereof, optionally in combination with one or

more pharmaceutically acceptable carriers, diluents or excipients:

X A T‘
A X
Y/ :[ —h—Ar N
\z B//E \D Rz
@

wherein:

30 Y denotes either a single or double bond between X and Y;
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bi cycl o[ 3. 2. 1] oct yl CO. 4al kyl , pi peridi nyl CO 4al kyl, pyrrolidinyl C0. 4al kyl,
20 Cl1_4al kyl am noCl_4al kyl and di C1_4al kyl am nod _4al kyl ; wherein the

subst i t utwo 200misetoses may be substituted with one or norPeTasb@ksiob4sent s
selected fromthe group consisting of fluorine, chlorine, Cl_4alkyl,
C3_8cycl oal kyl, Cl1_4al koxy, OCF3 and CF3; or Rl and R2 taken together with
the nitrogen atomto which they are attached forma 25 unsubstituted or at

| east nonosubstd tRIECHRheDeNDCY&I e sel ected fromthe group consisting of
pi perazi ne and di azepane; wherein the substituents are selected fromthe

group consi stY BLRFCBReRP S(@uBosPpWsnyl , trifl uoronet hyl phenyl, pyridinyl,
t hi ophenyl ur.any 4al kyl . 30 27. The nethod as set forth in claim
25, wherein t%@_@?’eéé%ﬁglg’s%é%@’s insormi a. 28. The nethod as set forth in

claim25, wheg e ind Baresthe einé bs@FRnt bl REEFERENtTy TP BA: othdrfe ¥R or N;

2006/ 086705 PCT/ US2006/ 004879 29. The nethod as set forth in claim 25,

wher®in the JP escgithei €He getO;s a sl eep disorder related to another mental

G soraer 2 Ry URaTRLR ARl Sl Bl 35 Y s Che ot eep

1; 8:1 2 2 i 2 Ocllgi;rab}?ﬁ,is Wagp&identléhostLEBmdyaRIZER Thal SheANCRPSIHMIL,RY EC S BSP
Ci.4alkoxy, Ci.4alkenyl, aryl, heteroaryl, arylCj.4alkyl, heteroarylC.4alkyl,
fluoroalkyl or fluoroalkoxy of the formula C,H,F, or OC,HFy wherein n is an

10 integer from 1 to 4, x is an integer from 0 to 8, y is an integer from 1 to 9 and
sum of x and y is 2n+1; wherein
R3 and R4 are hydrogen or C;4alkyl; or
Rj; and R4 taken together with the nitrogen atom to which they are attached

form an unsubstituted or at least monosubstituted heterocycle;

15 R and R; are the same or different and selected independently of each other from
substituted or unsubstituted aryl, heteroaryl, aryloyl, heteroaryloyl, arylsulfonyl,
heteroarylsulfonyl, arylC;_4alkyl, heteroarylCi.4alkyl, aminoC;.4alkyl,
Cj.4alkylaminoC;_4alkyl, Cs_gcycloalkylaminoCi4alkyl,
diCs_gcycloalkylaminoCi.4alkyl, Cs.scycloalkylCi.4alkylaminoCi.salkyl,

20 : diC;_salkylaminoalkyl, heterocycle, heterocycleCi.4alkyl,
Cj.salkylheterocycleCisalkyl; or

R and R; taken together with the nitrogen atom to which they are attached form an
unsubstituted or at least monosubstituted heterocycle; and wherein
the substituents are selected from the group consisting of substituted or unsubstituted
25 aryl, heteroaryl, arylCy_salkyl, heteroarylC,.4alkyl, heterocycle, Cs.gcycloalkyl, C;.
salkyl, Cy_4alkoxy, Cj.salkenyl, fluoroalkyl or fluoroalkoxy of the formula C H,Fy, or
OC,H,F, wherein n is an integer from 1 to 4, x is an integer from O to 8, y is an integer
from 1 to 9 and sum of x and y is 2n+1, -NO,, -NH,, -NH(C;.4alkyl), -N(C;.4alkyl),,
-CN, -C(O)R;s, -NHC(O)(Cj.4alkyl), -SO,Cl, -SO,(Cy.salkyl), halogen and hydroxy;
30 wherein

Rs is hydroxy, C;-salkoxy, -O-phenyl, -NH;, -NH(C;-3alkyl), -N(C;-3alkyl), or phenyl;
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26.

217.

28.

heteroaryl is a 5 to 10-membered, aromatic, mono- or bicyclic heterocycle containing
one or more heteroatoms selected from the group consisting of N, O and S;

aryl is a 6 to 10-membered, aromatic mono- or bicyclic ring; and

heterocycle is a 3 to 10-membered, non-aromatic, mono- or bicyclic heterocycle
containing one or more heteroatoms selected from the group consisting of N, O

and S.

The method as set forth in claim 25, wherein the compound of formula (I) is having:

D is CHy;

Ar is substituted or unsubstituted phenyl, pyridinyl, pyrazinyl, furanyl or thiophenyl;
wherein the substituents are selected from the group consisting of fluorine,
chlorine, Cy_4alkyl, Cyqalkoxy and —CFs; |

each R is independently chosen from hydrogen, CN or Cy_4alkyl;

R; and R; are the same or different and selected independently of each other from
substituted or unsubstituted benzoyl, thiophenylcarbonyl, pyridinylcarbonyl,
pyrazinylcarbonyl, pyrimidinylcarbonyl, pyridazinylcarbonyl, dihydro-
benzo[1,4]dioxinylcarbonyl, benzo[1,3]dioxolylcarbonyl, phenylCy 4alkyl,
thiophenylC.4alkyl, aza-bicyclo[2.2.2]octylCy.4alkyl, aza-
bicyclo[3.2.1]octylCy.4alkyl, piperidinylCo_salkyl, pyrrolidinylCy.qalkyl,
Ci.galkylaminoCy_4alkyl and diCy.4alkylaminoCy:4alkyl; wherein the substituted
moieties may be substituted with one or more substituents selected from the
group consisting of fluorine, chlorine, C;.salkyl, C3 gcycloalkyl, Ci.4alkoxy,
OCF; and CFs; or

Ry and R; taken together with the nitrogen atom to which they are attached form a
unsubstituted or at least monosubstituted heterocycle selected from the group
consisting of piperazine and diazepane; wherein the substituents are selected from the
group consisting of phenyl, fluorophenyl, trifluoromethylphenyl, pyridinyl, thiophenyl,
furanyl and C,.4alkyl.

The method as set forth in claim 25, wherein the sleep disorder is insomnia.

The method as set forth in claim 25, wherein the sleep disorder is primary insomnia.
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29.

30.

31.

The method as set forth in claim 25, wherein the sleep disorder is a sleep disorder

related to another mental disorder.

The method as set forth in claim 25, wherein the sleep disorder is a substance induced

sleep disorder.

The method as set forth in claim 25, wherein the sleep disorder is an obstructive sleep

apnea.
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