HETEROARYL PYRROLIDINYL AND PIPERIDINYL KETONE DERIVATIVES This invention pertains
to heteroaryl pyrrolidinyl and piperidinyl ketone compounds of formula | or a pharmaceutically
acceptable salt thereof, 5 wherein: m is from 0 to 3; nis from 0 to 2; Ar is: optionally substituted indolyl;
10optionally substituted indazolyl; optionally substituted azaindolyl; optionally substituted
azaindazolyl; optionally substituted 2,3-dihydro4ndol3}1; optionally substituted
1,3-dihydro-indol-2-one-y1; 150ptionally substituted benzothiophenyl; optionally substituted
benzimidazolyl; optionally substituted benzoxazolyl; optionally substituted benzisoxazolyl; optionally
substituted benzothiazolyl; 20optionally substituted benzisothiazolyk optionally substituted quinolinyl;
optionally substituted 1,2,3, 4 tetrahydroqumollnyl optionally substituted quinolin-2-one-y1; optionally
substituted isoquinolinyl; _ halen onal ubstituted pyridinyl; - 2 -
Optlonally substitutedtH . i L ARBImIAN i¥ N gﬁ—g)};ﬂ%’gg{% oo Li&any%:ggug’%fcu%zenyl 121 is:
5Ci.6alkyl; C2.6alkenyl; C2. 6a|kyny| hetero-C].6alkyl; halo-Ci.6alkyl; 10halo-C2_6alkenyl;
C3.7cycloalkyl; C3_7cycloalkyl-Ci_6alkyl;

This invention pertains to heteroaryl pyrrolidinyl and piperidinyl ketone compounds of

formula I

or a pharmaceutically acceptable salt thereof,
5  wherein:
m is from 0 to 3;
nis from 0 to 2;
Ar is:
optionally substituted indolyl;

10 optionally substituted indazolyl;
optionally substituted azaindolyl;
optionally substituted azaindazolyl;
optionally substituted 2,3-dihydro-indoly;
optionally substituted 1,3-dihydro-indol-2-one-vl;

15 : optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;
optionally substituted benzoxazolyi;
optionally substituted benzisoxazolyl;
optienally substituted benzothiazolyl;

20 optionally substituted benzisothiazolyl;
optionally substituted quinolinyl;
optionally substituted 1,2,3,4-tetrahydroquinolinyl;
optionally substituted quinolin-2-one-yl;
optionally substituted isoquinolinyl;

optionally substituted naphthalenyl;

b
W

optionally substituted pyridinyl;



Ci_oalkyl-C3_6cycloalkyl-Ct_balkyl; Ci.6alkoxy; 15C1.6alkylsulfonyl; C1.6alkylsulfanyl; optionally
substituted aryl; optionally substituted heteroaryl; heterocyclyl-C1.6alkyl; 20aryl-C1.3alkyl wherein the
aryl portion is optionally substituted; heteroaryl-C1_3alkyl wherein the heteroaryl portion is optionally
substituted; aryloxy; aryl-Ci_6alkoxy; 25heteroaryloxy; or heteroaryl-C1.6alkoxy; R2 is: hydrogen; or
C1_6alkyl; and 30R4 and Rb each independently is: Hydrogen; Ci.6alkyl; C1.6alkoxy; halo;

3Shydroxy; or - 3 - oxo; or Ra and Rliipgeiherfofma Gisalkylene; provided thatwhenmis 1, nis 2
and Ar is optionally substituted phenyl, then Rl is not methyl or ethyl. 5The invention also provides

pharmaceutical compositions, metfﬂf&?ﬁf*@s?ﬁafté{ﬁf?ﬁ%ﬁ’fﬁg’é;ﬁ preparing the aforementioned
compounds. In particular, compounaigiofitiig presentcahyentign are useful for treatment of diseases
associated with monoamjne reuptake inhibitors. Monoamine deficiency has been long been linked to
depressive, anxiolytic 10 and other disorders (see, e.g.: Chamey et al., J. Clin. Psychiatry (1998) 59,
1-14; Delgado et al., J. Clin. Psychiﬁtr@ﬂ]@(ﬁoO) 67, 7-11; Resser et al., Depress. Anxiety (2000) 12
(Suppl 1) 2-19; and Hirschfeld et alC.kaGlnayPsychiatry (2000) 61, 4-6. In particular, serotonin (5-
hydroxytryptamine) and norepinep%&ngl e jecognized as key modulatory neurotransmitters that play
an important role in mood regulation. Seléctive serotonin 15 reuptake inhibitors (SSRIs) such as
fluoxetine, sertraline, paroxetine, fllﬁ?@ﬁ(ﬁn@héinﬁ%lopram and escitalopram have provided treatments
for depressive disorders (Masand etaab-(HailkyRev. Psychiatry (1999) 7, 69-84). Noradrenaline or
norepinepl}arine reuptake inhibitors }s%lajlcoh@%?[ﬁ(%gxietine, atomoxetine, desipramine and nortryptyline

have provided effective treatments for det ressn)& attention deficit and hyperactivity disorders (Scates
et Csycycloalkyl;

Cs-reycloalkyl-Cyealkyl;
Cr-salkyl-Csgcycloalkyl-Cy_salkyl;
Ci.galkoxy;

15 Cr.salkylsulfonyl;
Ci-salkylsulfanyl;
optionally substituted aryl;
optionally substituted heteroaryl;
heterocyclyl-C.salkyl;

20 aryl-Ci.salkyl wherein the aryl portion is optionally substituted;
heteroaryl-Cy_salkyl wherein the heteroaryl portion is optionally

substituted;

aryloxy;
aryl-C.salkoxy;

25 heteroaryloxy; or
heteroaryl-Cy.galkoxy;

R is:

hydrogen; or
Cisalkyl; and

30 R’ and R” each independently is:
hydrogen;
Cr.ealkyl;
Ci-¢alkoxy;
halo;

35 hydroxy; or



20 al., Ann. Pharmacother. (2000) 34, 1302-1312; Tatsumi et al., Eur. J. Pharmacol. (1997) 340,
249-258). Enhancement of serotonin and norepinephrine neurotransmission is recognized to
be synergistic in the pharmacotherapy of depressive and anxiolytic disorders, in comparison with
enhancement of only serotonin or norepinephrine 25 neurotransmission alone (Thase et al., Br. J.
Psychiatry (2001) 178, 234, 241; Tran et al., J. Clin. PQy"chopharmacoIogy (2003) 23, 78-86). Dual
reuptake inhibitors of both serotonig)%r;ld norepinephrine, such as duloxetine, milnacipran and
venlafaxine are currently marketed for treatment of deeressive and anxiolytic disorders (Mallinckrodt et
al., J. Clin. Psychiatry (2003) 5(1) 19-B82isyMdsasiisy & Rfertdiglndhvestig. Drugs (2003) 12(4) 30
531-543). Duapredptakianhihitons iof seretonid and bptepifephiingtalsd witerpdientidlirraatments for
schizophreniar%%qleﬁtgregtg choses, dyskinesias, drug addition, cognitive disorders, Alzheimer's
disease, obsessiv -compJéive behaviour, attention deficit disorders, panic attacks, social phobias,
eating disorders such as obBit) T EHES@SHITIE BRlRrBiRtfalEal g sEssshylsaigicaemia,
hyperlipidemia;shgn-insuwiah 38sdgpendenidiahatesnsatsredisargdess &uch as epilepsy, and treatment
of conditions 1.4 asseeialed wilh nevrqlodical damage esulting o sirake, frainiauma, cerebral
ischaemia, headﬁnjury and hehorr age. al reuptake inhibitors of serotonir an norepinephrine also
offer potential #Feemaientsi fortisopdeirs anetikeadebitates of the urinary tract, and for pain and
inﬂ%mrr;]ation. 5More ][ecenﬂxoﬁé%{ﬁ;{@um@'émmg% 16'9@9@@n3hm@<ﬂ. umd@ﬁigaﬁpégmelﬁﬂswpif?
inhibit the reuptake of narepjnephrine, serptonin, a amine, have n recogni as, useful for
the weatint 31 GBS AIa] ST TR S (B2l BT Cha Lo GEsy (2004
44:1360-1367¢'SkolhickePalchmen I FoRaTHMacol (2083) Fed. 1 2612 8):98y103000N 6Fappine reuptake

inhibitors alsohaye,HgesinpadreAMet: » 2N hasdReen faund (g haveigrele.i painsprocessing
in the perlpheg;‘!é;ervous systetg and to conttribute to peripheral s nSItIZ%tI n and hyperalgesia in

inflammation REFVEHHUR (s thmerat P iiect s fOI0GY o001 80 (2), 117-125. The
_serotpninnorephwphmaﬁeumdm Mhr,iftﬁminrmddxetinddiamwﬂw'meffédﬁw}vmtmabment of 15 pain
in animal modgls AYEnaaabal (shithaum, BRst-dheransics (30040 31 hyed8:pR4). There

is accordingly a need for compounds th?}tilp?re effective as serotgtriun reuptake inhibitors, norepinephrine
reuptake inhibftS{SPEBP AR TS HARRERB RIS et H aaal AT tERe R SRS e $ataRfn,
norepineph rinet aﬂd&‘bmjGham’isr)reﬁiorﬁr@@ﬂ)ﬁé@pﬁ&kebﬂnkﬂldﬁmsimemmr_mhsﬁp&yh‘r&;mqﬁaﬂﬂa, anq
dopamine, as el as.methods af making and using %é?fﬁ%%%%ﬂ?ﬁ&ﬂ S‘Eg%gggﬁ{é%‘?&ﬁ essive,

anxiolytic, genitourinary, pain, and other disorders, The present inventior Satl se needs.
Unless otherwide8istiga theTsIfonig rsie adeeivPArAbphe SiBRo 8 ine distrdrtheSspEeification and
claims, have thig definitions givéea-belon) Ban Erbes nptat thahi asdisEd-in. thiuspeaificaton and the
appended claggé,&ggjgggular forms "a", "an,"” and "the" include plural referents unless the context
clearly dictates otherwise’ "Agonist” refers to a compound that enhances the activity of another
compound or receptor site. 30K sTaaTRGHS ARSERRSRAFBE BREFRIFEHBIRIPALEd hydrocarbon
moiety, consistingzadieltobearhanisndihyk pgematams:iaviidéresmstaasia iwabigrarbon atoms.
"Lower alkyl" refers to an alkyl__group.of one ta six carbon atoms, i.e. Ci-05alkyl.,Examples of alkyl
arous inciudd R e o o
tert-butyl 2penBfuiehiengmiseey alisuddiast il thebikk FBiHRENSAMIe Prddths idoprepyit dobuty!,
tert-butyl and the, like.hhpkulensomeanse linearsaturaied divalernt hrdrasarBepdmdicalehene to six
carbon atoms or.a branched saturated cg{vlalgqt hydr?car.bon radical (f“)ffthree to six 5 cﬁa\rbon atoms,
e.g., methylenaé], éfﬁ??glﬁlgP e ziﬁe %39 eenlen,eb%pri/ %Iﬁé?rb?rrhe‘ffﬁ 6%‘[:1)1)}/ ehe’ %ﬁ?ﬁeﬁe, pentylene,
and the like. "Micbsizt e arestaraoietyiaf tiaviorntitaxORL sdievedarR(1Y Ahralepdirmiidty /as defined
herein. Examplg$:h alkoxyansieties. inclyda . but ara netlimites 107, methory, Sthaxi) iseprPPoxy,
tert-butox an%ﬁgquke. "Alt%x a%}’zyr.nﬁgegns a 0|et1)[(/?o.f the formulawhere R’ is agylene and R" is
alkoxy as et Hereil ST BRBA I EreBe ALHAR B WAy B AeaBis Fo siitHoxyethyl
3-methoxypropytiimistiyyls2hmethoxyethyd, h@- mmstoryetind) <San ethoadstivioyl, cgditive

;-(zl-krrmlethoxy%ma/»fé-smﬁm@ﬂpf@Qbrée5&!@6@&@@@%&@%@éﬂgiﬁ&ﬁ@w@gﬁgm%ﬁC(0)-R, where R’
Is alky

disorders, panic attacks, social phobias, eating disorders such as obesity, anorexia,
bulimia and “binge-eating”, stress, hyperglycaemia, hyperlipidemia, non-insulin-
£ Yperg Yperlip

35 dependent diabetes, seizure disorders such as epilepsy, and treatment of conditions



15 as defined herein. "Alkylsulfonyr means a moiety of the formula -S02-R' where R' is alkyl as defined
herein. "Alkylsulfanyr means a moiety of the formula -S-R' where R' is alkyl as defmed herein.
20"Alkylsulfonylalkyl" means a moiety of the formula -Rb-S02-1e, where Ra is alkyl and Rb is alkylene
as defined herein. Exemplary alkylsutfonylalkyl groups,include, by way of example,
3-methanesulfonylpropyl, 2-methanesulfonylethyl, Z-m%fhanesuifonylpropy, and the like.

"Alkylsullany ey meagsa MAAL ALY forpuia R SRR MRS &5 28 alloLand Rb is alkylene as

defined herein. _ yls.ulfoﬁ’yLolZ(y" méans a moiety of the formula Ra-S02-0-, where Ita is alkyl
as defined heigihaemia, headApiiipe RS Mgty Y IRENSHH A NRR SGHEPMAR AN R’ each
independentlynisrbycieegen oflsllkyffaspdefinat hereiontyXmidabthus includess36tisikylammino (where one
of R and R' is alkyl and the other is.hydr nd, "dialkylamino (where R and R' are both alkyl.
"Alkylcarbonyﬁag‘r%%%l "t%%bé%%&goél%aﬁg %?%gé orml%é(g-ir{l\'I”R-C(O)-R' wherein R is hydrogen or alkyl and R’
is alkyl as Hefined herein. More recenthntAgBl§iseu pETR?s TG I Lovh p St tR4E Hifffinishes or prevents the
action 35 of apathepEeMpEUNGerH edapioftsiRupAkyldMeanshanevalemdycladaromatic
hydrocarbon moiety .consisting of a mono-, bi- orricyclic aromatic. ring.. ryl JEOUR GaRke
optionally subrgﬁPuaféi Sfr;ha\é?i?)\geen ﬁ%cr(gﬁ.lzﬁgsmupsfégfg¥%ryﬁrﬁ%%n%egst w?c%gg? %t gre not limited to,
optionally subktitisestbphdivgk, siaphinGliirad daatrgroRaotePRA) oL BAdePktIE &gidibrety,
biphenyl, methylenegiphenyhaninodipkenyk diphenylsulfidyl, diphenylsulfonyl,
diphenylisopropylidenyl, be odioxangl, béa zodi d‘¥| |, ben oxazinél, baen%%e(t%\zienqné/é otoni
benzopipé adinyl, benzopipﬂeﬁoa{l.%gﬂ,e Yer zaof)eylr}?éﬁ in;r/f_, Se'f’nz%vr%g?(f_) no%;l’nl)r/)l, meny ene |0nypl?'1enyl,
ethylenedioxybheimdn dmehthe likee Prefefredaninctsirsoptibn afiyxisstitg el BNz éptionally
ZU?Stit&Jtﬁd na&!}rﬁyﬁo&@"f%ry%&%l Wf&@@fﬁﬁi.%wwdqgwg@gwtﬁ-@ﬁamgﬁ@mﬁd%l@n@mumoiety as
efined herein. "Arylalkyl" and "Ar " whi interchangeably, mean a
radical-Rallb WHEFETEAS é)a%‘f féla’é%ﬁ%l%yﬂ@’\g%@ )ar%%%/?/lzj:?fg%s §ﬁﬁi§#’ﬁl§}éin; e.g.,
phenylalkyls sueiegisdpenzy rohendetinbi®ydudhiotopien i shrethydferityt, iandamedikes are
examples, of agylalkylima) mo&ég%%@f%rreﬁﬁni SRiet et theronmda Offeaherein R s an aralkyi

moiety as defined herein. X "Azaindoly1l" means a group of the formulaX 3 \ Xwherein one or two of
any of X', X2, ¥%ind X4 is N (an), and the others are carbon. "Azaindoles" 20 may be optionally
substituted, as defined herédihsderihstesadingly, at@dditiornh @ antt 3)andatfany obpositions4- through

seven that arg noL U aqaRoAzadBhRIRS Joces:inuiiolomumidines: gl e ahays formula

wherein X2 and X4 are N; "pyrrolopyrimidines"” of the above formula wherein X' and X3 are N;

"pyrollopyraziABErasirrl BB FSRRBIOR RERSH R IENP SR EFE N MR BHARIE 8F 8 Sbove
formula 25 wherginke isttit@ysolapyritiags’iof the alndves for tndanwhe reinvdRaisaidipgsralopyridines”

ofthe above fqrl3 d%q;gwcﬁ%@ggj@yx%om@gmsﬁz & bs, 2bave.formula wherein X4 is N.

One preferred azairc -azain X', X2, X3 = C and X4 = N) or pyrrolo[2,3-b]pyridinyl.
Another prefef@ataBHR b 8FER82 AEBRHSABTroRs PEED YIRS 85*% AAMaasoly1" means a
group of the formula one or two of any of X', X2, X3 and X4 is N (aza), and the others are carbon.

Unless otherwise stated, the following terms used in this Application,

25 including the specification and claims, have the definitions given below. It must be noted
that, as used in the specification and the appended claims, the singular forms “a”, “an,”
and “the” include plural referents unless the context clearly dictates otherwise.

“Agonist” refers to a compound that enhances the activity of another
compound or receptor site.

30 “Alkyl” means the monovalent linear or branched saturated hydrocarbon
moiety, consisting solely of carbon and hydrogen atoms, having from one to twelve
carbon atoms.

“Lower alkyl” refers to an alkyl group of one to six carbon atoms, i.e.

C1-Csallyl. Examples of alkyl groups include, but are not limited to, methyl, ethyl,



- 7 - "Azaindazoles" may be optionally substituted, as defined herein for heteroaryls, at position 1, 2
and 3, and at any of positions 4- through seven that are not nitrogen. "Azaindaolyl" thus includes:
"pyrazolopyrimidines" of the above formula wherein X2 and X4 are N; "pyrazolopyrimidines" of the
above formula wherein X' and X' are N; 5 "pyrazolopyrgﬁ\;ines“ of the above formula wherein X' and X4
are N; "pyrazolopyridines” of the above formula wherein X1 is N; "pyrazolopyridines” of the above
formula Wherﬁjpoéﬁ,ig ropYIazolapyridinesaf the sbove darmula.whersinXaisibiyRRdd the
"pyrazolopyridines’ of tfg oV formula wherein X4is N. "~ é? anoalkyl" means a moiety of
the formula -RE8" WHEFE R TERIKHEHE ICRERERASE Prd i aRPRAS §arc or nitrile.
"Cycloalkyl" means a monotsllentsaturatesdambooptiicrbidipleonsistingedfaneadcadabieyelie rings.
Cycloalkyl can,optianally, e substityied With,Qne.QrmAks SHREUUSHLS, Witerelt grebsubstituent is
independently h drox%/, alkyl, alkoxy, halo, haloalkyl %&min%ﬁg alkylamino, or dialkylamino, unless
P ?&a

n [

otherwise SpetifiRany P58 ndisatBeiiEkampiBE it i%t’f ?ngﬂ?aﬁ,eﬂﬁ’t are not limited to,
cyclopropyl, cgelehtiyhroyelepe biylyleyelghexylereyeloheptiikand the like, including partially unsaturated
derivatives thereof. J;QI}Q%I)Q)@IWE:%X a Wé&yﬁ%@?ﬁﬁmf—ﬂﬁﬂ maybe y@&ia@phangeably,
mean a group of the formula -OR'wherein R is cycloalkyl as defined herein. Exemplary 20
cycloalkyloxy TReide CyeiBsoRTIRRy EEyRIBlaRACK ¢y BRIPETIoR E:‘I‘o%éi&ﬂbwlﬁﬁ%%e like.
"Cycloalkylalkyethneanstaomoiety @ikhe farmbladR <Ry dvhike.R' is alkylene and R" is cycloalkyl as
dented hegein. "Alkyicycloallyaliwdineans & PRISbOPLAIE frmia wheroin AR TR dhificheR is
alkylene and R' is alkyl as defined herein. An exemplary alkylcycloallcylalkyl is
2-(1-methyl-cyEBpropyietiys @é@%%}&r@%ﬂ%@#ﬁwﬁ%ﬂla&&aéeffi%éﬁqypimﬁsropyl)-ethy|
and 3-(1-methuaaysiapropyimoefayl,Gyeledlstatiopdxy-rand Vicg atostytatkiody1-@hich may be used 30
interchangeabl ean.a group of the formula -OR W ' IS GYel defined herein.
Exemplary cyé‘%ﬁ%%x%%aﬁgg%éﬁc pr t;%&%%%&%%%b%t I?ne%f?c%lg% gg%%gght Imethoxy,
cyclohexylmethoxy and the Hiiylcarbonyl ™ pistaeoaiRgietelihs %fﬁﬂ@l'%@%ﬁd@ﬁéﬁéeﬁ HErEin,
including g brangbeeCh-zmalkyl, wherein one, two or three hydrogen atoms have been replaced with
- 8 - a substituent independegntly, selected from the gr ngisting of-Q1le; - lg; O)Rd
(where n is an integer from %P&%%fﬁ%v%ﬂ‘ﬁ?tﬁ%eﬁ%%fgi%%%ﬁ i%rt é%aisn(tg%? aﬁace: ' mﬁer%t 0 CYPE%(
heteroalkyl radi¢lds #areitigh a carbon atom, wherein Ra is hydrogen, acyl, alkyl, cycloalkyl, or
cycloalkylalkyl; Rb and Rc axginelenententireheashotitanb byshioges, beyheadky icyelgalkyl, or
cycloalkylalkyl& ?ndggegnn is 0, Rd is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and when nis 1 or
2, Rd is alkyl, c%lilgal f/ﬁ, cycloalkylalkyl, amino, acylamino, monoalkylaming, or dialkylamino,
Represeritative examples indikabeBondelisiGunsired tacizthofitbsjetmtliashydioxybrapyare R
éjﬁygrox'i’)'l'i@éﬂiﬁ?ﬂﬂ%ﬁ'@ﬂ&%ﬁ%&ﬁ@m s Kyﬁﬁpﬂxelgﬁymkmwbﬂdﬂ%ﬂ?y@ﬁﬁmﬂﬁmﬁ,l2.3' 10

ihydroxybuty], 2-hydroxy-1-me opyl, 2-aminoethyl, 3-amino . 2- methylsulfonylethyl,
aminosulfonyl e‘fﬁgl?fgﬁ%%wﬁ’l%r%/%ﬁ'ﬁﬁ}%%ﬁﬂﬁng@ﬁ?@ﬁy%é%%? ) r%set[ﬁd;ﬁ}gllr‘ﬁ%l%ﬂs]ulfonylmethyl,
methylaminostifoskeths frathytaminos difoliktpropyl, and the like. "Heteroaryl” means a monocyclic,
bicyclic or tricyclic radical of gito1dardS ring AtemmhaviRg:at deast e dLmatic rgsertaiing one,
two, or three ri E{1etger1%a\tor%sIselectgd ro(rﬂlN, 0, or S, the remaining ring atoms being C, with the
understaﬁaingqﬁé% tthe ?ﬁ%%%mﬁ "o héerﬁlé}'eroaryl radical will be on an aromatic ring. The
heteroaryl ring may be optiGh#ilyssifostitated msadefirpditiseith Erampe’ o Beteroaryriadickies
include, but argynot limied {@.Rptionally substituted imidazolyl, 20 oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyridazinyl, thjop l, furan yl, pyridinyl,
pyrrolyl, pyrazolyl, pyrimidyl%‘bliHﬁﬁ%&d&?ﬁ%ﬁﬁ%ﬁ%ﬁ%*ﬁ}ﬁ%&% ﬁer%%r/]%/ ,%Eggz%ét%phenyl,
benzothiopyranykpeedairijdazgtide penrodayoy|d tfereddoxaidiaz dipinee tretitalolys, benzothiadiazolyl,
benzopyrgnyl <indalyhiispingdeid oindazelyl titazolily tiazimd o AR auinexaliey), aurnhigpinazelinyl,
quinolizinyl, napgfhyridin I pteriﬁgi{; Ié\l):}%[bazolyl, azepinyl, diazepinyl, actidinyl and the like.
"Heteroarylalky&Hcf A dodlia %‘ th may be used interchangeably, mean a rad cal-RaRb
where Ra is an alkylene grédpkaindrRinidaarheidroays gwaprast defiftethieréiR30heRerms "halo” and

"halogen”, whigh.mayrog Hsed deteschangeably; efektasasuhstituant fluor, chloro, bromo, or iodo.
"Haloalkyl" means alkyl as ‘gefined herein in which one or oﬁre ) grogen has been replaced with

same or different halogen. EXBRIRH} hisiAikgI8 fREHQED: PRPTVESERTZ 8 uoroalky!

(e.g., -CF3), ariththehlikeomBound or receptor site.



"Haloalkoxy" means a moiety of the formula -OR, wherein R is a haloalkyl moiety as defined herein.
Examples of haloalkoxy moieties include, but are not limited to, trifluoromethoxy, difluoromethoxy,
2,2,2-trifluoroethoxy, and the like. "Hydroxyalkyl" refers to a subset of heteroalkyl and refers in
particular to 5 an-alkyl moiety as defined herein that is substituted with one or more, preferably one,
two or three hydroxy groups, provided that the same carbon atom does not carry more than one

hydroxy group. Representatjyg|exarmmasiabide-hularcanomlimteitociydroxyizethyl,
2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-(hydro ethyl)- 2- Arnydroxybutyl,
3-hydroxybut;?ﬁ%—‘ﬁ%ﬁié‘){)fbﬁﬁﬁﬁf’Z, ’shﬂ%&&%@%?g%@ﬁ?{fo”f-%%%%‘y‘-@r-%ﬁ%}gﬁé@%ﬁrﬂ
2,3-dihydroxykuitytis e dinfied/ batgina R e phspdrossraeigiiesipg afsxYpraps pot limited to,
“Heterocyclogming:, MEaRs A RAIWREH NDgYhareReakleast ane fingl aledensi Nz NEhdr N-alkyl and the
remaining ring atoms form an alkyleng group, "Heteroc c(l)ydl1 mgqngi%@n%%%yﬁél%pt saturated moiety,
consistingof @%@Xﬁ@@%@g,rﬂﬁgﬁﬁw fﬁ%be%é%’{\%no, DRk GF our heteroatoms (chosen from
nitrogen, oxygepher suifiichyThiphetetooycbyitidgnylahchecsiriomsliyp susstiandd s oerred Herein.
Examples of ReiEAgYSIY MoRlies REdfnbALs ApLimiton ewRpienallisubstiuted piperidiny,

n

piperaziny1, homopiperazinyl, azepanyl, pyrrolidinyl, pyrazolidinyl. imidazolinyl,.imidazolidiny!,
oxazolidinyl, i?é%%ﬁﬂ%ﬂg%%rﬁﬁgfm?ﬂefﬁ?éﬁhﬂfﬁ%, %b?#ﬁ%%%cﬁ?ﬂl, Cllaf s 'Ildﬁ%ﬁrey
bhgnzothiaz?li@%ﬁry?bmz&ﬁﬂ?iyﬁiﬂ?@db%hyd;qfhmm&gn@u?&g?bﬁj&ﬁ;ﬁdr@“{?&{I, tetrahydropyranyl,
thiamorpholinyl, thiamorphelinylsulfoxids, thiamerphelinyvisHifane. cifyeaauinoli, aryl
dihydrisorc]]%inolinyl, tetraFP/d?kbqéuin’olinyl, tsétrahydﬁi%soquinolinyl, and the like. Preferred heterocyclyl
include tetrahyerispyradgiinetrasisihofuranyl, pipiridinyl, piperazinyl and pyrrolidinyl. "Optionally
fsudbsltitlljteld'_', évher; used i(l‘jl @sﬁ,@ai?ﬂblm&l‘thf%ky ", p%@&y:agm@hmoaﬁuﬁﬁ@mdfﬁéuch as
indol1-1-yl, indo1-2-y1.38d indo%=3:yl, 213z LRI QIR SUCHH & yolmRimeihdryth; e.g.,
2,3-dihydroin(f8§1-%}¥/% g\név%?%?%ihid?élr%ol-gl,#]daz yl's ch%ﬂ?-g}; dazol-l-yl, i dazc?l-z-}/.il and
indazol-3-yl, 3thberizlinidazens Beet asarE ez 601! 1'%%&‘6@“ ‘rﬂ“tatgi’gf}éf‘fﬁ: AR s Hhenyl
such as bgnzethiephepd-ylaangibénzothiophen-3-yl, benzoxazol-2-yl, benzothiazol-2-yl, thienyl,
furanyl, pyridinyl, pyrimidinyl, pyidesinyl, pyiazinvt, oxarolyl iazeh, iaprazolvh dsataiagoly
imidazolyl, pyrazolyl and quinolinyl)™or 'ﬁeterocycl 1", means an aryl, phenyl, heteroaryl or
heterocyclyl whittyissopstionaliestibstituted independently 35 with one to four substituents, preferably
one or two substituents selected from alkyl, - 10 - cycloalkyl, alkoxy, haloxhaloalkyl, haloalkoxy,
cyano, nitro, heteroalkyl, amino, acylamino, mono-alkylamino, di-a\%ﬁm’a& xyalkyl, alkoxyalkyl,
benzyloxy, cycloalkylalkyl, cycloalkoxy, cycloalkylalkoxy, alkylsulfonylo&y ally substituted
thiophenyl, optionally substitytachpyhnaZolyineptipnafiy Stisdttmet: pyridinyl, 5 wherein
morpholinocabaNTHR SRR ACHRIRNARTD: (Gl GieRNRasor(Chidindo0z Nah,
-(CH2)q-N(Rf)(-)&e(§(5)f-“F(Qq;§ CH2)Q-C(=0)-121; or -(CH2)a-N(R1)-S02:Rq; whete 6,is,0,08 1, 1 is from 0
to 2, Rf, a¥d Rﬁa@éﬁpﬁ&é}ﬁ‘@ﬁdéﬁwlﬁﬂyﬁrﬁ@%% ?’57%51, SRR S T R ieopnelri eﬁé/%’lydrogen,
allcyl, hydroxyaser alkaxyfGestaimpietorregioptionah substitoenitsdgntanizaipReliyithee "heteroaryl
"cycloalkyl” or “heterocyclyl: include alkyl, hale balealioHualkaersyahenasing-and alkylsulfonyl.
More preferred éﬁ)gsetsltu }r?t{s%5 laf:)lié9 fr{ne%yl, flljjoro, ghloro,.trifluorqmeéf%, me[\t'hpx%, ﬁmir;roa and.
methanesulfoRyyTRlaVHE KB ED HHEARE e BFBITRWIRE TR néBfifg ConveRtibhally associated with it
in synthetic organie dhemistiyiulewiancatothmorgtous Ns’@mgh@lﬁﬁ@l@ﬁdéﬁh@b@ﬁ@tﬁ@wr@éction
conditions, Exampies of leRuing drauRs Naldee byl ais oaklimilediodalogens.aikane- or

i
arylenesqujononxy, such as onyioxy, ethanesulfonyloxy, thiomethyl, benzenesulfonyloxy,
tosyloxy, and fPHTélﬁ?l@Ry{léiﬁﬁ#oBﬁ%ﬁﬁ%?@pﬁ%ﬁﬁ%&uﬁﬁhﬁ?@d Wéh{ﬂ%ﬁ%‘/ﬁ%%s %?Q%}?I%xy,
acyloxy, and thg Jikeo20oshdator heanstanplefeulelthat idtdphotd-witind abtdét, BheXintefactions

include, but are natimied fo, aqanist, antaaanst. ARclibe e A2 defitsciarein.iQRional or
e ntly descri

"optionally" méans that seque ed event or circumstance may but need not occur,
and that the deseripabhlindrideliistances where

1

X
X N
2 3 /N
X \X Fe N .
30 “Azaindazolyl” means a group of the formula wherein

one or two of any of X, %2 X% and X* is N (aza), and the others are carbon.



25 the event or circumstance occurs and instances in which it does not. "Disease” and "Disease state"
means any disease, condition, symptom, disorder or indication. "Inert organic solvent” or "inert solvent"
means the solvent is inert under the conditions of the reaction being described in conjunction
therewith, including for 30 example, benzene, toluene, acetonitrile, tetrahydrofuran,
1V,N-dimethylformarnide, chloroform, methylene chloride or dichloromethane, dichloroethane, diethyl

ether, ethyl acetate, acelans, Methyl vk Keions. feethenai-ethadet RipRaRAb.isaprepandl,

tenbutanol, dioxane, pyridine, and the like. Unless specified to the contrary, the solvents used in the
reactions of tiROBFEEehtAiEnicRFEIRER ESRERTS 1 t“mu%?ﬁ% L HfCANY ML able” means that
which is usefulApapiépsiririghaphahmacépicabkompositions toatis genertatynséfeyioristdkiepdnd neither
biologically nog offietwiss ingesiahie A0S Nclkelas thabiieh s aesertable fonyeterinary as well as
human pharmaceutical use. 5"Pharmaceutically acceptable salts" of a cqrppoun#gmeaéls salts that are
pharmacefticayF #RPYEHIE s <l St Wl h W R AL Th 05 4B S HE s FIEPARARTEACEIBYical activity
of the parent egmpoeund: Sushikaltisdroludes atithaddilopysalis<Smhdd: whithvirforganicvdeidssuch as
hydrochloric agid, hydrobromic acid 113041 id,. pitri ' horig.acid, and the like; or formed
with organic Z%i&é% g&aﬁc_)agp ciedt]fgegg!l)cgj,{ %%e%%)eqﬁgéﬁ?ﬁég ggg%iféngo!i@ééggmphorsulfonic acid, citric
acid, ethanesUrgire s dipsarr! fabaisderepidmiteatiiXgiaddnic acid, glutamic acid, glycolic acid,
hydroxynaphtoic acid, 2-hydrexyetiatiesulienicasiey lilie aaichulaalRicRicidhmakc aelthylaalonic acid,
mandelic fa(\)cid(,isnae(_azg}iagehsuIfJonicdalﬁid1 muconic a i(Ii ’2- naphthaienesullonic acid, propionic acid,

salicylic acid, SUCEnIc ac%ﬁ,ntla%?anc ai?:f:(flﬁc-) ?5toluenesulfonic acid, trimethylacetic acid, and the like;

or salts formed when an aci@iEHreion preaam IR BERL AR LBROEBOSHAET ROIEDISEBHIN S metal
ion, e.g., an ali@h sstalionancaikaline easiikionavbaticaklminusnbatiadcodidinatesndth an organic
or inorganic base. Acceptable organic hases include, diethanglami t lamine;
Nmethylgiuca?ﬁil?]sél}?ﬁg{lgg\rfl%o gerlﬁl%aéfg}rsgr%%%fg}rﬁﬁe}?%ﬂﬁ ?ﬁ%ﬁﬁé@ﬁ%’é&%@?g fﬁggr)%nkllgl Sb bases
include alumirhahdidrexidie, catsiontkparoRide: @éﬂéﬁéiﬁiﬂ%%i@%iﬂ@%%b’%?ﬁ%%ﬁéﬁate and sodium
hydroxide,sThg,grefered phasmaseytically pecspiablecsalts bie thersalimfadedreopagsiic acid,
hydrochloric a%gulgﬁguri acid Iineti]aﬂeSlIJIfoné'chacid1 rgg&e&g a id’iﬁggaﬁ%oriﬁnaﬁd’ tartaric acid,
citric acid, sodilin?, B 330 ,elég’mc rch?z?ﬁ N She omef%ésmm.ezj':l){let’s ould be tnderstood that all
references to phatnratsudicalisecéstaple salts include solvent addition forms (solvates) or crystal
forms (polymorphs) as defingg-harei, gt the sameacisaddition saltbe used ifRreiREt@IFOUD" OF
"protecting groug" means tr%e r%%p w |9%1§el?ctivnglx Plcc)cggaﬂrg? r?ﬁ‘%ix\'edﬂt?e%% )@Hltiﬁgpctional
compound suliF it & CHR Hilk DOTELLTON Can BE Carried out selectively at ancther unprotected
reactive ste irtheatigbminip dodventionaliyymssocistelhiwiexit iydonenstecherdicbyyenaml processes
of this inventigp.rgiy upon the protective groups to block reactive nitrogen and/or oxygen atoms
present in the reactants. For ex le, the,terms "amino-prptecting group; and "pitrogen protecting
group" are used interchange§%ﬁ&%§¥iﬁ“§nHngfgratgjﬁ%%%%g%%rﬂ@bg}%J&" ’iﬁt%ﬁagd to protect the
nitrogen atomadigadmstanddesisabiéordattodsfagdmgsimthetic - 12 - procedures. Exemplary nitrogen
protecting groups include, b%@;gﬂg}ahh@mg,ﬁeﬂ{gm%@gybﬁﬁ@m benzyl (Bn),
benzyloxycarbonyl (carbobenzyloxy, CBZ), pmethoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl,
tert-butoxycarbonyl (BOG), and the like. Skilled HRknow how to choose a group for the ease
of removal.and for 5 the ability to withstand the following Peactions. "Solvates” means solvent

additions forme, hat containaIher StpichipmRelds,or Rop sigieiamelinamaunts slsplyegt Some
compounds have a‘tendency to trap a fixed molar ratio of solvent molecules In the crystalline solid

state, thus foratiily ecsshrielkn ihe- Sbmstitis welear et ssrleBrmmdanselHyar e e the solvent |
is alcohol, theigglvate formedis anaisehalatedivydiates ane-torined byrthelaanhyination of one or more
molecules of water with ong 8f ﬁhggq?@?\[}\%@s&%qug aﬂ?ﬁ mgg};nrg\@éa%&gg?glg&gar state as H20,

' te: *Subje

such combination being able o form Gné or’'more hydra "Subject” means mammals and
non-mamifalsnivishrnstsbivemseramernentich ofarahiafmfahareiads retdamy 8t limited to,
humans; non-hetimas Hoprinates reRRbLeEMMpanzced andioprepaprthard monkey species; farm
animals such as cattle, horses, sheep, goats,.and swine; domestic ani h as rabbits, dogs, and
cats; laboratof "%%%‘ﬁ é‘%%{‘&%}a’iha%é’ﬁéﬁéﬁ%ﬁ‘éﬁ%’s“ act%%_ren cégfea&rléi ﬁﬂ?e%%p%gg and the like. Examples
of non-mammals include, bUtlaisadelimietnseihed, rafdalis ArEnaheteinm™stisjErte does not denote

a particular age-gf-sex.c20 Disedse staipseAsseeiatad vithyaesataninnnoiepineph rrt.andoith



dopamine neurotransmission include depressive and anxiolytit disorders, as well as schizophrenia and
other psychoses, dyskinesias, drug addition, cognitive disorders, Alzheimer's disease, attention deficit
disorders such as ADHD, obsessive-compulsive behaviour, panic attacks, social phobias, eating
disorders such as obesity, anorexia, 25 bulimia and "binge-eating”, stress, hyperglycaemia,
hyperlipidaemia, non-insulindependent diabetes, seizufe disorders such as epilepsy, and treatment of

conditions asspgiated with ne %9;']8&189'59%5‘8&9&&1%561&'9 %Hg%ﬁ&f&bﬁr Sraipiragmey-cerepral

ischaemia, head injury, haemorrhage, and disorders and disease stafes of the urinary tract. "Disease
states" associaté With(¥8stomin AR SREBIFEBHIME B ke BT B P arire SoHEts Sirtieriedidihiso include
inflammation cenditioas: isr thsbkjeasaCdrytin dslofdhehinventonway ldibedsefuk toytteatearthritis,
including but not limited to, rheumatoid, arthritis, spand rthr hi rthritis, osteoarthritis,
systemic Iupugcé’}yt%!g?lﬁa gls?l%%gﬁg rjﬁylcelﬁﬁ%gya{%%ﬁﬁ%ﬁ%ﬁ%@%ﬁ%}% a tgﬁ_i%sggr?g%{her arthritic
conditions? - fgdrogen, ac@éﬂ#ﬁsé?é??%h@é@ﬁ@?@ﬁﬂﬁ%fﬁd@é, Wesnd Aot fnite By caegiot dpression,
long-term depregsiaryldystiyymisyaeniaksiates0h depresserf Wangichalaslerised bylkerlings of
sadness, despair, discorragement, 'hjues;; melanchaly, foelings ot low self estecm, guift and self
reproach, witharawar from intérpersonal contact, 5 and somatic sE}mptoms SUCh &s eating ahd sleep
disturbances. but are npjgeiipd de dded! eisif thAduesobutrpibimidedtol unpleasant or undesirable
emotional stategiassestatetiith NsyGhophysinlogital-tsspensaseianiitipatidnoad birraab, snagined or

exaggerated d r or.har nd physical goncomitants such as increased heart.rate, altered
respiratioﬁoratgafg é%‘&%ﬁ"ﬁ&%@ﬁﬂi%‘%?ﬁﬁéﬁw Shh “?é?r‘é‘&é@%‘e |hagn§%?‘?rlf?5gﬁgihg danger,
powerlessness)cappreHensishyardriensidienylmethyipigordsisionthahilinanp aadontrieppathy” used
intefChangeaQ'Neﬂimx%ﬁlﬁm‘l@&ﬂjlQfetﬁﬁ,%%ﬁl{at&ﬁﬁﬁsmﬁﬁﬂ&%ﬁﬁ,Rﬂ&ﬂ@%&%@@ﬂﬁ&%ﬁﬂﬂo&h@, urinary tract.
Examples of uri ract disorders include, but are not limited to, stress incontinence, 15 urge
incontence, b@ﬁ?géyf)t@sﬁatic hypertrophy (BPH), prostatitis, detrusor hyperreflexia, outlet obstruction,
urinary frequency, nocturia,”britapptgereys everastiye il dddsticpeltic fojiperdansivhvitye drethritis,
prostatodypia,gysiiiss digrhaticibladsier ypersensitivi.and dos dike. Bisease sigtes associated with

the urinary tract” or "urinary tract disease_20 states" or "uropathy" used interchangeably with
"symptoms of IE" AR 14 e?n%%fﬁ%ﬂ’e%é?fh%l%é%ﬂﬂﬂﬁ@sﬂﬂéﬁ@% Slrglﬁglc %r ysfunction of

urinary bladdemsirrsathingsehe be it inneatonneadshed disoareretisnaly storage oovoiding,
Symptoms of fhe upinagyaeHnEiNde, Hul-argRaLimited i avesachvedoladser{alsg.known as
detrusor hyperactivity), outlet obstructign, outlet insufficiency, and ;[‘)elvg: 25 hﬁerg%\stvny.
“Overactive bIRHE B RIS Yo R InETIES B S e 4RGeS

symptomaticatlyaméiylifesstedodd, uhienty, frethirenty, attetierbbiaddedisapigcivyrancyhtinence, micturition

threshold, un lag ci SpnGIerie SRAsHCHY, H8tr Rypesteflexia (neurogenic
bladder), detﬁ%r%@bﬁi%ﬁt gqlll%(ﬁey "O % ob{';i?rﬁuﬂctggy" i%cllﬁjﬁd%z,yk})@etﬁgfhot I?Imited to, benign
prostatic hype‘ﬁﬂ’éﬂgﬂ%ié%? KA i ! ‘EEﬁﬂlﬁlrsB,%WWﬁ%‘Eé’ , difficulty in initiating
qrir_1ation, urg@@nypéﬁpp&mb_ighmiﬂ@d@@hé, Iﬂeazo:;azoly%, mwxmwﬁmbhmdﬁﬁw%; but is not
imited to, ureyig) S pemeaiiientinsic, sRANAIeicaisiaianak RUNRd cotineRggy stress

incontinence, 35 and the like. - 14 -"Pelvic Hypersensitivity" includes, but is not limited to, pelvic pain,
interstitial{cel EyRHE Prosritsbyhin apRb etk ol Aty AR NiRSEHHEY: BIERMHIAIYS2 53 tive bladder,
and the like. "E@Mﬁ@&ﬁmpﬁqﬁmﬂi@@&&ilﬂﬁdﬁked sensation of discomfort, distress, 5 or agony,
resulting from the stimulatioqgf, specialized. nerye.endings: Thele:Ale MAnKIYRes OhRAl, ingluding,

but not limited to, lightning pains, phantgm pains, shooting pains, acute pain, inflammat%][y pain,
neuropathic pRifRtBmIAIeX R dlordipalh, hatAiglanheindp @R dnd eI ook ititated
Medical Dictiomnaeym 28th Edition, W. B. Saunders Company, Philadelphia, PA). The goal of treatment

of pain is {9 reduce the 10 degree of ﬁ?ﬁ?‘i%@f‘ﬁﬁ%%ﬂ%‘{wm Erﬁ?eté‘lﬁ{%ﬁvé&‘ﬁlg@&biy, refer

"Neuropathic pain" means the pain resulting from functional disturbances and /or pathological changes

as well as norifhfiaHEISHS [Benciionte WafhéEPARrvous system. Examples of neuropathic pain
include, but are not limited telthelmbl aemeahahical-fypé talgesia, thermalosmeakayical gitodynia,

diabetic pain, Eﬁtﬁ%QH}%Bfa%?d%‘@f 204 NetikGent hato gen. Exemplary haloalkyls include —~CH,Cl,
~CH,CFs, ~CH,CCls, perfluoroalkyl (e.g., —CFs), and the like.



"Therapeutically effective amount” means an amount of a compound that, when administered to a
subject for treating a disease state, is sufficient to effect such treatment for the disease state. The
"therapeutically effective amount" will vary depending on the compound, disease state being treated,
the severity or the disease 20 treated, the age and remI%tive health of the subject, the route and form of
administration, the judgment of the attending medical or veterinary practitioner, and other factors. The
terms “those defined above';ajlthese defined-nRLein: waan sRigrinskio.aasiable incorporates by

reference the broad definition of the variable as well as referEr(rad, more preferred and most greferred
definitions, if AP DS I Frshng G P ATHaRtESTR RIS SA S8 SEFETH EIGHESS (FptiteRiih§ R disease
state, i.e. causimgr¢tecclinitabsyneptorys &fl thedistase st nofitwdevelep ima bebjket that may be

exposed to or predisposed {p i disgase é&@%g%mbymg@éo@%ye%aaspﬁﬂm%@egrig'fglamxmetoms of

the disease state. 30(ii)inhibiting the disease state, i.e., arresting the development of the disease state
or its clinical sYhTHRENT 61 (i) Faffegrhielke ded st tiated &/ TR ARSI AR RS BFEI Y heRfrdient
regression of theldiscaskstate arpispebnidat sympierasne citte tenms: Greatingiat comntaetitgh and

reacting’ whelp[ERIHA gg]%%{ghg ieaL1eARlon AR meana Ad0N ot Biing. fi,or more reagents

under appropriate con ce - 15 -the’indicated and/or the desired product. It should be

appreciated tHECIREBSRIOT WHHIEHTc D HBIRMEREY 2nhdrsP e aBErdd g EREY hot
necessarily resuffcgiresthypinomihér sorpbiriatan-dfdvbusagehte whithmierss iditialyoasidsaslyie., there
may be one or more intermediates which, are produced i ixture 5 which.uitimately leads to the
formation?§‘ the m(ﬁ%ﬁgd@né%?%ée% é%;s%g[(ﬂezgc?j‘dq&ﬁ%l %béln %Eé#gﬁ%ﬁ%’gégiﬂﬁ%%sed in this
Application is BB oHRUTONONMIHIVEIONA Beilstein Institute computerized system for the

generation of IUPAC systernaticderarisiatyrantine mical sivdcties isheiwndieignwetegiepared

using to ISIS(y) yersion, 2.2. A0y 0RsAAISEY.30RCRIING. Op, 8 CaIbAN, ygen, sulfur or nirogen atom
in the structurées herein indicates the presence of a hydrogen atom. enever a chiral carbon is

present in a chemical structlifeteioyhiE naeeniaraneteksyistriare] J88EETated IR EI9AEKIFAl carbon
are encompasses by the:sbusimenisshl, patgnisand pubicationsidentifiebheraismararingerporated
herein by reference in thejr entitety. Com ds of the invention are, compaunds 0of formula | as
described aboVe & 8@?%%%*%%%%%& (é%?f}f omuta’ % ro“ %%%#&rn%]l fLéLlhlt%s i?ﬁ%&gj n 0 )?L?'E'Ooptionally
substituted indazolyleoptioniethrslstrisigsirglditydes-arrionlirtibramny sopafitstdgtitated
1,3-dihydro-inggd-2iape pheaptignalbrsshstitesdbensathiophaayhiaptionatiyisubstituted quinolinyl;

B R R S gy
300ptionally sisbgtinatdidithibphiedidr Griaptivhaiyatbseralidiaprempazolylidinyl, dihydrofuranyl,
tetrahydrofuryl, dihydropyranyl, tetrahydropyranyl, thiamorpholinyl,
thiamorpholinyisulfoxide, thiamorpholinylsulfone, dihydroquinolinyl,
dihydrisoquinolinyl, tetrahydroquinolinyl, tetrahydrisoquinolinyl, and the like. Preferred
heterocyclyl include tetrahydropyranyl, tetrahydrofuranyl, pipiridinyl, piperazinyl and

25  pyrrolidinyl.

"Optionally substituted”, when used in association with "aryl", phenyl",
"heteroaryl" (including indolyl such as indoi-1-yl, indol-2-yl and indol-3-vl, 2,3-
dihydroindolyt such as 2,3-dihydroindol-1-vl, 2,3-dihydroindol-2-yl and 2,3-
dihydroindol-3-vl, indazolyl such as indazol-1-yl, indazol-2-yl and indazol-3-vl,

30 benzimidazolyl such as benzimidazol-1-yl and benzimidazol-2-yl, benzothiophenyl such
as benzothiophen-2-yl and benzothiophen-3-vl, benzoxazol-2-yl, benzothiazol-2-vi,
thienyl, furanyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, oxazolyl, thiazolyl,
isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl and quinelinyl} " or "heterocyciyl”, means
an aryl, phenyl, heteroaryl or heterocyclyl which is optionally substituted independently

35 with one to four substituents, preferably one or two substituents selected from alkyl,



In certain embodiments of formula |, Ar is: optionally substituted indolylt or optionally substituted
indazolyl; 35 in certain embodiments of formula I, Aris: - 16 - optionally substituted naphthalenyl; or
optionally substituted phenyl. In certain embodiments of formula I, Ar is optionally substituted indolyl.
In certain embodiments of formula 1, Ar is optionally. sybstituted indazolyl. 5 In certain embodiments of
formula I, Ar is optionally substituted azaindolyt. In certain embodiments of formula I, Ar is optionally

substituted benzathiophanyly, IR.6s a8 Ambadisbris oftore) ularh, Atisetidnatiynsubstituted

benzimidazolyl In certain embgdiments of formula I, Ar is.option gy %%?& ee heozaxazolyl. In certain
embodiments"”?lfﬁb'?ﬁ?ﬁla‘1‘,’lfb\°r"?§:‘dﬁ%ﬁgl’lﬁléﬂlggjﬁffe}a’ gé%%%%Tﬁ olyl. 1 Irﬁygértain?é%mdiments of

formula I, Ar isyoftibrydlyysutystitaitedy sk earaliysvuaiesh R Ee sl SR THRESE optionally
substituted iS%BES}PJH}YJO igggg{'@L@g}l&g@gﬂr}ng@&&Ewﬁﬁuﬁdlﬁmﬁ@nwh@bkycﬁuﬁstituted naphthalenyl.
In certain embodiments of form Ar is optionall St .2,3=dihydro-iadc .certain
embodiméwts%?TBWWB%F%P?g{%‘[;%ﬁéll§%é%@tifgf‘jg%itg% ata&%%%?cg?%ﬂbodimems of
formula 1, Ar isQIptiQIEhOsubstaied R din @ I cePtain b ottt R tormafelr, i s optionally
substituted thi Snﬂ<%§_e§hgm g@g@ém@t@g@mm&rﬂ is optionalyrsubstisuted prfrolyl. In

certain embo imerﬁs of formula |, Ar is gptjonally substituted benzothiazglyl. In . embodiments of
formula I, Ar idshiorral siesidraH e é(?ﬁﬁ%\% V ?Ygﬁl ‘:Eljdg%? aﬁl & £ |'%éeeﬁtﬁ§ g&g f%r{r‘?ﬁﬁ al, Aris
optionally substisdtesdpbenyir diioeytalarennoefments midorhmulzstituanis Subantited Hényl. In certain

embodiments.gf formula 1., At is phenyl substiied fuo frdvee imam] saikariainembegisments of
formula 1?6,;« é?r{l%ﬁ%iygzﬁé%ﬁf@%:? ih%%l- -yl, indp1-5- I%sgr indo 61 2achﬁ8%)nally substituted.

25 In certain @MBEURREALS BEISHRTLIA &P IHGE Y- f}%%joti%?ﬁeo?}fﬁ S25Ruy1 eseh optionally

substituted. InegHaismenBtdinagats pffanmulal hyelrdseoptiongdlly substituted indo1-5-yl. In certain

embodiments of formula I, A ég.‘,gggti?llg%lﬁy ﬁ&&ﬁg%@g%ﬂ%%%&' m3thBe lsefathembodiments of
soff

formula I, In certain embodiments of formula I, In certain embodiments of for ulq l, | Fertain
BsaImHS

embodiments aspeertdIA it it e AR einBsHre RS BITOMIGRE TPl Aa SR BodIRTehts of formula I, In
certain embodimentsbédarmauackoAbiscoptinnally Sxbsitated beringtionandids usstionally

substituted benzothiophen-2 Ar i ional i enzathiophen:2 AspRionally substituted
benzothiopheelr%{-{\%l%r1 fsg ’(r}baﬁ%ﬁe%fﬁs(gﬁéti%?é%@b}é%zothizfgﬁggnﬁ Ar is opti nﬁl%}aggtituted thien-2-yl. Ar

is optionally sathseesdfpimienvatlionypthyl, bgpacnesulfonyloxy, tosyloxy, and 1
dihalophosphinoyloxy, optionally substituted benzyloxy, isopropyloxy, acyloxy, and the

like.

20 “Modulator” means a molecule that interacts with a target. The
interactions inciude, but are not limited to, agonist, antagonist, and the like, as defined
herein.

“Optional” or “optionally” means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances where

25 the event or circurastance occurs and instances in which it does not.

"Disease” and “Disease state” means any disease, condition, symptom,
disorder or indication.

“Inert organic solvent” or “inert solvent” means the solvent is inert under
the conditions of the reaction being described in conjunction therewith, including for

30  example, benzene, toluene, acetonitrile, tetrahydrofuran, N,N-dimethylformamide,
chioroform, methylene chloride or dichloromethane, dichloroethane, diethyl ether, ethyl
acetate, acetone, methyl ethyl ketone, methanol, ethanol, propanol, isopropanol, teri-
butanol, dioxane, pyridine, and the like. Unless specified to the confrary, the solvents

used in the reactions of the present invention are inert solvents.



- 17 - In certain embodiments of formula 1, Ar is optionally substituted benzothiazol-2-yl. In certain
embodiments of formula I, Ar is optionally substituted benzisothiazol-3--yl. In certain embodiments of
formula I, Ar is optionally substituted naphthalen-2-yl. In certain embodiments of formula I, Ar is
optionally substituted quinolin-6-yl. 5 In certain embodiments of formula I, Ar is optionally substituted
quinolin-2-yl. In certain embodiments of formula 1, Ar id optionally substituted isoquinolin-6-yl. In
certain embodiments of forragila |, Ar is.optional i -dibydro-indoil-5- in
embodiments of formula 1,%%%%5%?%@/%(?@%?3% %%%%ﬁ%ﬂ%%ﬁ%s%%%%ﬁ%ﬂ %) I Ec?ertain
embodiments BRERAETRICIAFIEGRHEREIF LUP SHRGTaEY ez AR PRiBE iRl eBBOdiRRENts of
formula I, Ar is;optienalyngubsiiuteddnanzdsazeoltaoylcinscedaitbmbodiments-obioraiua |, Ar is
optionally su titluted %%”é%@{%%l‘%é"- In certain embodiments of formula I, Ar is optionally
substituted 1, ,gﬁﬁ&raﬂyéroqumo‘]m-’&yl. 15 In certain embodiments of formula I, Ar is optionally
substitutecdbquinolin-2-one-6XiameesthirrBriissenbism 67 Tofmarmpoud Bstonwily firsttuted

is preferably pyrrolo[2,3-b]pyridin-yl. certain embadiments.of formula | where Ar is optionally
ubstitted Ao AR Rt Ao R ESrElo (2 T S oyt " Wiete Ars
any of indolyl, dridestijioazalindetyhed zathdageiphio Bidinydresintbigtiosdiryd Pydreloppione-yl,

benzothiopheny|sbanzimidazolyl-henzoxazalyhdprnzigoxaz alyl likenrathiazalyhdhenzisathazolyl,

quinolinyl, 1,2,3,4- tetrahydroquinolinyl,isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,.25 naphthalenyl or
phenyl that'is f)lb oiatfy Sulsd tLLffteen&fz %ﬁ%ﬁg)gﬁlgﬁﬁ’ysbﬁgg%ﬂé%%p %%Iguc%or%lﬁr?glegb%}ééj}ctﬁ%%r three groups
each independénthesefeniedciro fantaio 2dilicalieph trateic acBhlklc30halodCilBamksaEi€i_oalkoxy;
hydroxy; hetergytdhi6aliy 1 e aR@appRikos cid 1 8-h AR N BakKBE@MIAR Nid, maleic
N-di-Cl.6alkyIan%no; r%CHZ),-Y-. CH%),-Z-IggIElZ t-(g— CH2)"-111, 5_Whe(rjein r,s,t an%uzt_aach
independentlyal%l 5 c }g,_la?%ﬁi} & ma 1c’acid, , MUCONIC acld,

naphthaienesulfonic acid, propionic acid, salicylic acid, succinic acid, tartaric acid, p-

c1d, e rethdanesulionic acy

15 toluenesulfonic acid, trimethylacetic acid, and the like; or salts formed when an acidic
proton present in the parent compound either is replaced by a metal ion, e.g., an alkali
metal ion, an alkaline earth ion, or an aluminum ion; or coordinates with an organic or
inorganic base, Acceptable organic bases include diethanolamine, ethanolamine, N-
methylglucamine, triethanolamine, tromethamine, and the like. Acceptable inorganic

20 bases include aluminum hydroxide, calcium hydroxide, potassium hydroxide, sodium
carbonate and sodium hydroxide.

The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid,
tartaric acid, citric acid, sodium, potassiumn, calcium, zinc, and magnesium.

25 It should be undersiood that all references to pharmaceutically acceptable salts include
solvent addition forms (solvates) or crystal forms (polymorphs) as defined herein, of the
same acid addition salt.

“Protective group” or “protecting group” means the group which
selectively blocks one reactive site in a multifunctional compound such that a chemical

30 reaction can be carried out selectively at another unprotected reactive site in the meaning
conventionally associated with it in synthetic chemistry. Certain processes of this
invention rely upon the protective groups to block reactive nitrogen and/or oxygen atoms
present in the reactants. For example, the terms “amino-protecting group” and “nitrogen
protecting group” are used interchangeably herein and refer to those organic groups

35 intended to protect the nitrogen atom against undesirable reactions during synthetic



X and Y each independently is -0 -NRd- or a bond; R." is: 10hydrogen; Ci_6alkyl; halo-C]_6alkyl;
halo-Ci_balkoxy; C1_6alkoxy; 15hydroxy; hetero-C1.6alkyl; cyano; amino; C1_6alkyl-amino; or 20N,
N-di-Ci_6alkylamino; and Rd is: hydrogen; or Ci_6alkyl. Where Ar is any of indolyl, indazolyl,
azaindolyl, azaindazolyl, 2,3- dihydro-indolyl, 1,3-dihydro-indo1-2-one-yl, benzothiophenyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazoly1, benzisothiazolyl, quinolinyl, 1,2,3,4-

tetrahydroquinglinyk, duinalinsgraneqyl, isaquigelingl %wﬁagmcm@mm% ayrighilemaphthalenyl or
phenyl that is o%t!onglly sybﬂstlzute;d, suchﬂprlptllqor\lall substituenfs may cqmprise, one, or three groups
each |ndepenﬁéﬁfﬁrsé?é‘&ﬂeﬁc%wgﬁhﬁb{‘éﬂiﬁééﬂ?ﬁﬁ?Tfé}’&?éio_rgg E”ﬁéf&%@,ﬁfa%;%ljalkox-y;
35hydroxy; - k@thbetera:fbxpaltyrsélectéddvomyloygrasho . Batbylia@ 18yl (FO8-@dbalkyl; and
Cl’Galkory_C]th%aI%é!';Sﬁﬁ%%r})oe;rggg&rﬁm@&'v how to choose a group for the ease of removal and for
5 the ability to withstand the following reactions.
“Splvates” means solvent additions forms that contain either
stoichiometric or non stoichiometric amounts of solvent. Some compounds have a
tendency to trap a fixed molar ratio of solvent molecules in the crystalline solid state, thus
forming a solvate. If the solvent is water the solvate formed is a hydrate, when the solvent
10 is alcohol, the solvate formed is an alcoholate. Hydrates are formed by the combination of
one or more molecules of water with one of the substances in which the water retains its
molecular state as H,O, such combination being able to form one or more hydrate.
“Subject” means mammals and non-mammals. Mammals means any
member of the mammalia class including, but not limited to, humans; non-human
15 primates such as chimpanzees and other apes and monkey species; farm animals such as
cattle, horses, sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats;
laboratory animals including rodents, such as rats, mice, and guinea pigs; and the like.
Examples of non-mammals include, but are not limited to, birds, and the like. The term
“subject” does not denote a particular age or sex.
20 “Disease states” associated with serotonin, norepinephrine and/or
dopamine neurotransmission include depressive and anxiolytic disorders, as well as
schizophrenia and other psychoses, dyskinesias, drug addition, cognitive disorders,
Alzheimer’s discase, attention deficit disorders such as ADHD, obsessive-compuisive
behaviour, panic attacks, social phobias, eating disorders such as obesity, anorexia,
25  bulimia and “binge-eating”, stress, hyperglycaemia, hyperlipidaemia, non-insulin-
dependent diabetes, seizure disorders such as epilepsy, and treatrent of conditions
associated with neurological damage resulting from stroke, brain trauma, cerebral
ischaemia, head injury, haemorrhage, and disorders and disease states of the urinary tract.
“Disease states" associated with serotonin, norepinephrine and/or dopamine
30 neurotransmission also include inflammation conditions in a subject. Compounds of the
invention would be useful to treat arthritis, including but not limited to, rheumatoid
arthritis, spondyioarthropathies, gouty arthritis, osteoarthritis, systemic lupus
erythematosus and juvenile arthritis, osteoarthritis, gouty arthritis and other arthritic

conditions.



N-C1.6alkyl-amino; N, N-di-C1_6alkylamino; 10C1..6alkyl-sulfonyl; or -C(0)R' wherein lit." is: Ci_balkyl;
amino; Ci_oalkyl-amino; or 15N, N-di-C1,6alkylamino. Where Ar is any of indolyl, indazolyl,
azaindolyl, azaindazolyl, 2,3- dihydro-indolyl, 1,3-dihydro-indo1-2-one-yl, benzothiophenyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzot?éazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl,isoquinolinyl, pyridinyl, thiophenyf, pyrrolyl, 20 naphthalenyl or phenyl that is

optionally substituted, such-gpfinglsubstitugnis A% GAIBIISE ANRORMMRBIOURS&ach independently
selected from: halo; amino; Ci_6alkyl; 25halo-C1,5alkyl, Ciﬁ?g%(%xy; ydrory; or cyano. Preferably,
FAL of Sé:'- r Soco,

where Ar is anyISEREBN P THdaE8IJFASIARON S RS RiRd A58 Shavt2-one-yl,
benzothiophenyhrbeaiisddazelihperzokazslyle dpenziioxazalyinbenZbihisdzohd zbéndisothiazolyl,

quinolinyl, 12,8 SefpRYArgAEN, SLIRG!Iar-angav, aRUIaon o VHARA:BIAPREYL py ol

naphthalenyi or phenyl that is optionally substituted, such optional substituents may comprise one or
two group$ eﬁiﬁd@ﬁ&ﬂéﬁ@@é%ﬁéﬂsf?@m%% LS @PEEERy1, and - 20 - halo-C1_6alkyl. In
some embodiments Ar is sulsiitetedomned bedtitice shited ale, iprefeliatty dlugninpleasant korcertain

embodiments,of JOMIR Jnf06i3 RIYEIM sUbsIited NG, e G ke Imes yib grgups independently
selected from:'5 alo; amino;, Ciea yl; 3..6cyc|oa€?£yl; Cl.gqér¥kylcarbonyl' 10Ci_oalkylsulfonyl;
C1. .6a|ky|su|faﬁ9|:;lpation of unreal, imagined or exaggerated danger or harm, and physizal

concomitants such as increased heart rate, altered respiration rate, sweating, trembling,

10 weakness and fatigue, feelings of impending danger, powerlessness, apprehension and
tension.

“Disorders of the urinary tract” or “uropathy” used interchangeably with
“symptoms of the urinary tract” means the pathologic changes in the urinary tract.
Examples of urinary tract disorders include, but are not limited to, stress incontinence,

15 urge incontence, benign prostatic hypertrophy (BPH), prostatitis, detrusor hyperreflexia,
outlet obstruction, urinary frequency, nocturia, urinary urgency, overactive bladder,
pelvic hypersensitivity, urethritis, prostatodynia, cystitis, idiophatic bladder
hypersensitivity, and the like.

“Disease states associated with the urinary tract” or “urinary tract disease

20 states” or “uropathy” used interchangeably with “symptoms of the urinary tract” mean
the pathologic changes in the urinary tract, or dysfunction of urinary bladder smooth
muscle or its innervation causing disordered urinary storage or voiding. Symptoms of
the urinary tract include, but are not limited to, overactive bladder (alsc known as
detrusor hyperactivity), outlet obstruction, outlet insufficiency, and pelvic

25 hypersensitivity. _

“Overactive bladder” or “detrusor hyperactivity” includes, but is not
limited to, the changes symptomatically manifested as urgency, frequency, altered bladder
capacity, incontinence, micturition threshold, unstable bladder contractions, sphincteric
spasticity, detrusor hyperreflexia {neurogenic bladder), detrusor instability, and the like.

30 “Outlet obstruction” includes, but is not limited to, benign prostatic
hypertrophy (BPH), urethral stricture disease, tumors, low flow rates, difficulty in
initiating urination, urgency, suprapubic pain, and the like.

“Qutlet insufficiency” includes, but is not limited to, urethral
hypermobility, intrinsic sphincteric deficiency, mixed incontinence, stress incontinence,

35 and the like.



halo-Ci_oalkyl; Ci.6alkoxy; hal0-C1.6alicoxy; 15 hydroxy; cyano; optionally substituted phenyl;
optionally substituted phenoxy; 20phenylsulfonyl; or optionally substituted heteroaryl. In
certain embodiments of formula I, Ar is phenyl substituted two or three times with groups

independently selected from: halo; 25amino; Ci_balkyl; halo-Ci_oalkyl; Ci_6alkoxy; hydroxy; or

30cyano. In certain embodiments of formula’l; Ar is phenyl substituted two or three times with
halo. In certain embpgimentsoffarmylat iAnisehsnylsuhstisited at for 3vand 4- positions,
and .opthnally;sul:r)stlt_uteg at the 2- or 5- Rggitio_n, with roups 35 independently selected from: -21 -
halo; amino: GTGEHA @E%tV&ﬁ%lRW?‘SCi_’S&ﬁMt%%H@I; eﬁ?ﬁkwgUW&r{%ﬁftE’l?B%fk%aJ%ﬁﬁanyl;
halo-C1.6alkyk€ia&atkbkyd dk@hald-G¢ l§atkoxy; Ci_6alkoxy-Ci.6alkyl; hydroxy; cyano;

"Pain” means the more or less localized sensation of discomfort, distress,

5 or agony, resulting from the stimulation of specialized nerve endings. There are many
types of pain, including, but not limited to, lightning pains, phantom pains, shooting
pains, acute pain, inflammatory pain, neuropathic pain, complex regional pain, neuralgia,
neuropathy, and the like (Dorland's Illustrated Medical Dictionary, 28™ Edition, W. B.
Saunders Company, Philadelphia, PA). The goal of treatment of pain is to reduce the

10 degree of severity of pain perceived by a treatment subject.

"Neuropathic pain" means the pain resulting from functional disturbances
and /or pathological changes as well as noninflammatory lesions in the peripheral
nervous system. Examples of neuropathic pain include, but are not limited to, thermal or
mechanical hyperalgesia, thermal or mechanical allodynia, diabetic pain, entrapment

15 pain, and the like.

“Therapeutically effective amount” means an amount of a compound that,
when administered to a subject for treating a disease state, is sufficient to effect such
treatment for the disease state. The “therapeutically effective amount” will vary
depending on the compound, disease state being treated, the severity or the disease

20 treated, the age and relative health of the subject, the route and form of administration,
the judgment of the attending medical or veterinary practitioner, and other factors.
The terms “those defined above” and “those defined herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more
preferred and most preferred definitions, if any.
25 “Treating” or “treatment” of a disease state includes:
(i) preventing the disease state, i.e. causing the dinical symptoms of
the disease state not to develop in a subject that may be exposed to or
predisposed to the disease state, but does not yet experience or display
symptoms of the disease state.
30 (ii) inhibiting the disease state, i.e., arresting the development of the
disease state or its clinical symptoms, or
(iii) relieving the disease state , i.e., causing temporary or permanent
regression of the disease state or its clinical symptoms.
The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

55 means adding or mixing two or more reagents under appropriate conditions to produce |



optionally substituted phenyl; 150ptionally substituted phenoxy; or optionally substituted heteroaryl. In
certain embodiments of formula I, Ar is phenyl substituted at the 3- and 4- positions, and optionally
substituted at the 2- or 5- position, with groups  independently selected from: 20halo; amino;
halo-Ci"6alkyl; Ci_6alkox-y; 25hydroxy; or cyano. .. In certain embodiments of formula I, Ar is
phenyl substituted at the 3- and 4- positions, and optionally substituted at the 2- or 5- position, with

halo. In certaigrempedimaents of fermuladaprdarhenylisibstiuied atithei 3hAAand Arpasitions, and
optionally substjtuted at,the %a?!R%'i;pQ%QQGLWL halo o 9£n1£9-,.'np,ertqin embodiments of formula |,
Ar is pyridinyl SOBSHRIPSH S S A RS RSO KRR GRS Sh &R MK A R “Halfo; amino;
Cl_oalkyl; - 22irC8y GoyeltelkymBinwikyl darorplgds Watkyisud fotil]Cid dalkytsuliany nay

Shalo-C1_6alkyl; Cd. Sakoxy.hala:fds 0alkary:-Gibalkony- Gislkylrkpdroxy; 10cyano; optionally
substituted phenyl: optionally substituted. phenoxy; or optignally substituteq heteroaryl. In certain
embodiments BROHITZTAY 20y FRithg f Sipatem el Bhe Fi’@‘yﬁ% i%é’g ?ﬁf@ﬁow dtependently

selected from: halo;
In general, the nomenclature used in this Application is based on
AUTONOM™ v.4.0, a Beilstein Institute computerized system for the generation of
TUPAC systematic nomenclature. Chemical structures shown herein were prepared using
10 IS15@ version 2.2, Any open valency appearing on a carbon, oxygen, sulfur or nitrogen
atom in the structures herein indicates the presence of a hydrogen atom.
Whenever a chiral carbon is present in a chemical structure, it is intended that all

stereoisomers associated with that chiral carbon are encompassed by the structure.

15 All patents and publications identified herein are incorporated herein by reference in

their entirety.

Compounds of the invention are compounds of formula I as described above.
In certain embodiments of formula I, Ar is:
optiohally substituted indolyl;
20 optionally substituted indazolyl;
optionally substituted 2,3-dihydro-indolyl;
optionally substituted 1,3-dihydro-indol-2-one-yl;
optionally substituted benzothiophenyl;
optionally substituted quinolinyi;
25 optionally substituted 1,2,3,4-tetrahydroquinolinyl;
optionally substituted azaindolyi;
optionally substituted naphthalenyl;
optionally substituted benzothiazolyl;
optionally substituted benzisothiazolyl;
30 optionally substituted thiophenyl; or
optionally substituted phenyl.
In certain embodiments of formula I, Ar is:
optionally substituted indoly; or
optionally substituted indazolyi;

35 In certain embodiments of formula I, Ar is:



amino; Ci_6alkyl; 20Ci.6alkory; hydrox-y; or cyano. in certain embodiments of formula I, Ar is
thiophenyl substituted once, twice or three times with groups independently selected from: 25halo;
amino; C3_6cycloallcyl; C1_6alkylcarbonyl; 30C1_6alkylsulfonyl; C1..6alkylsulfanyl;
halo-C1_6alkyl; C1_6alkoxy; halo-C1_6alkoxy; 35(_3:}6_§alkoxy-C1_6a1kyI; - 23 - hydroxy; cyano;
optionally substituted phenyl; optionally substituted phenoxy; or 5optionally substituted heteroaryl.

In certain embodiments QE{Q‘I{Q ubAsdhionhenylaybstituted once or twice with groups
independently selected from: halo; qmino%% h6ﬁ|kyl; halo-C1_balkyl; Ci.oalkoxy, hydroxy; or cyano.
|

15In certain embodiment® BFFBHATHRS R folenyl substituted once or twice with halo. In
certain embodimentsroéfdroditach tAsidotiophbri-Riydrsignstitusebisatuird ndahd 5- positions, and

optionally subsgfituted at the, 3nRositiatoWioroups ispandentlisalecteshipm: 20halo;
5 In certain embodiments of formula I, Ar is optionally substituted azaindolyl.
[n certain embodiments of formula [, Ar is optionally substituted benzothiophenyl.
In certain embodiments of formula 1, Ar is optionally substituted benzimidazolyl.
In certain embodiments of formula I, Ar is optionally substituted benzoxazolyl.
In certain embodiments of formula I, Ar is optionally substituted benzothiazolyl.
10 In certain embodiments of formula I, Ar is optionally substituted quinolinyl.
In certain embodiments of formula I, Ar is optionally substituted isoquinolinyl.
In certain embodiments of formula [, Ar is optionally substituted naphthalenyl.
In certain embodiments of formula I, Ar is optionally substituted 2,3-dihydro-indolyl.
In certain embodiments of formula I, Ar is optienally substituted aﬁamdazolyi.
15 In certain embodiments of formula I, Ar is optionally substituted pyridinyl.
In certain embodiments of formula [, Ar is optionally substituted thiophenyl,
In certain embodiments of formula I, Ar is optionally substituted pyrrolyl.
In certain embodiments of formula I, Ar is optionally substituted benzothiazolyl.
In certain embodiments of formula I, Ar is optionally substituted benzisothiazolyl.
20 In certain embodiments of formula I, Ar is optionally substituted phenyl.
In certain embodiments of formula I, Ar is substituted phenyl.
In certain embodiments of formula I, Ar is pheny! substituted two or three times.
In certain embodiments of formula 1, Ar is indol-2-vl, indol-3-yi, indol-4-vi, indoi-5-yl or
indol-6-yl, each optionally substituted.
25 In certain embodiments of formula I, Ar is indol-2-yl, indol-5-y1 or indol-6-yl, each
optionally substituted.
In certain embodiments of formula I, Ar is optionally substituted indol-5-yl.
In certain embodiments of formula I, Ar is optionally substituted indazol-5-yl.
In certain embodiments of formula 1, Ar is optionally substituted benzothiophen-5-yl.
30 In certain embodiments of formula I, Ar is optionally substituted benzothiophen-2-yl.
In certain embodiments of formula [, Ar is optionally substituted benzothiophen-3-vL.
In certain embodiments of formula [, Ar is optionally substituted benzothiophen-3-ylL.
In certain embodiments of formula I, Ar is optionally substituted benzothiophen-6-yl.
In certain embodiments of formula I, Ar is optionally substituted thien-2-yl. -

35 In certain embodiments of formula [, Ar is optionally substituted thien-3-yl.



amino; Chalkyl; C3_6cycloalkyl; C1.6alkylcarbonyl; 25C1.6alkylsulfonyl; C1.6alkylsulfanyl;
halo-Cialkyl; Ci_oalkoxy; halo-Cialkoxy; 30C16alkoxy-Ch6alicyl; hydroxy; cyano; optionally substituted
phenyl; optionally substituted phenoxy; or 350ptionally substituted heteroaryl. - 24 - In certain
embodiments of formula I, Ar is thiophen-2-y1 substit t/ed at the 4- and 5- positions, and optionally
substituted at the 3- position, with groups indepe’ndehlily'selected from: halo; 5amino; Ci_6alkyl;

halo-Ci_6alkyk G153 kOxya ydrxs SFRARYRNR s optiondlyceiaiR emBedingnisrbigrmula |, Aris
thiophen-2-y1 substituted at the 4- and 5- positions, and op 'on‘?}lg__wbi ituted %t}t,thegs- ppsition, with
it d Fpositions, and

halo. In certaif erHbURIRRMES BIIRGRTARS HiSpHEHREY & AR Z0)

optionally substitttedratitiie 3ipositioifpwithlhaldos aptinoallbinleertaid erpbduileredtylof formula |, Ar
5 rﬁiﬁg?gil ggqlﬁ;@leﬁ%&%Hﬁj%&MQStQBf'?&%%&l@E%M%MBHWQg%g%ﬂg@aﬂ%%ﬁl%t%@ from: halo;
"3 In ?:/e’rtain embodiments of formula I, Ar is optionally substituted quinolin-2-yl.
In certain embodiments of formula I, Ar is optionally substituted isoquinolin-6-yl.
In certain embodiments of formula [, Ar is optionally substituted 2,3-dihydro-indol-5-yl.
In certain embodiments of formula [, Ar is optionally substituted 1,3-dihydro-indol-2-
one-5-yi.
10 In certain embodiments of formula [, Ar is optionally substituted benzimidazol-5-yl.
In certain embodiments of formula I, Ar is optionally substituted benzoxazoi-5-yl.
In certain embodiments of formula 1, Ar is optionally substituted benzothiazol-5-yl.
In certain embodiments of formula [, Ar is optionally substituted 1,2,3,4-
tetrahydroquinolin-6-yl.
15 In certain embodiments of formula I, Ar is optionally substituted quinolin-2-one-6-yl.
In certain embodiments of formula I, Ar is optionally substituted pyridin-2-yl.
In embodiments of formula I where Ar is optionally substituted azaindolyl, such
azaindolyl 1s preferably pyrrolo [2,3-b]pyridin-yl.
In certain embodiments of formula [ where Ar is optionally substituted azaindolyl, such
20 azaindolyl is preferably pyrrolo[2,3-b]pyridin-5-yl.

Where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyl, 2,3-
dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benziscthiazolyl, quinelinyl, 1,2,3,4-
tetrahydroqumdimyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,

25 naphthalenyl or phenyl that {s optionally substituted, such optional substituents may
comprise one, two or three groups each independently selected from:
halo;
Ci-galkyl;
halo-Cysalkyl;
30 halo-Cyealkoxy;
Ci-¢alkoxy;
hydroxy;
hetero-Ci.galkyl;
cyano;

35 nitro;



20C3_6cycloalkyl; C1.6alkylcarbonyl; C1_6alkylsulfonyl; Ci_6alkylsulfanyl; halo-Ci.6alkyl;
25Ci_6alkoxy; halo-C1_6alkoxy; Ci_6alkoxy-C1_6alkyl; hydroxy; cyano; 30optionally substituted

phenyl.; optionally substituted phenoxy; or optionally substituted heteroaryl.
embodiments of formula I, Ar is pyrrolyi substituted o
from: 35halo; - 25 - amino; Ci_6alkyl; halo-Ci_calkyl;
embodiments of formulaﬂlmﬁ(g;is pyrrolyl substituted once or twice with halo.

i..6alkoxy; 5hydroxy; or cyan.

In certain
e or twice with groups independently selected

In certain

In certain

embodiments of formula 1, Aris pyrroi-2-y1 substituted at the 4- 10 and 5- positions, and optionally
gtovs independently selected from: halo; amino; CF.6alkyl;
15C3_6cycloalkyl; Ci_oalkylcdrdongtk@imGalkyisolfonyl; Ci..6alkylsulfanyl;

-(CHL)-Y-(CH, ) Z-(CH,)-Q-(CHy)u-RY

substituted at the 3- posﬁb‘?ﬂ,'%}im

(8}

16

15

wherein

r, s, t and u each independently is 0 or 1;
Z is -C({O)- or 803~
X and Y each independently is -O-, -NR" or a bond;

RE is:

RY is:

hydrogen;
Cisalkyl;
halo-C,.salkyl;
halo-C,.salkoxy;
Cs.salkoxy;
hydroxy;
hetero-Ci.ealkyl;
cyano;

aminoe;
Ci.galkyl-amino; or

N, N-di-Cy_ealkylamino; and

hydrogen; or
Cysalkyl.

Where Ar is any of indolyl, indazolyl, azaindoly}, azaindazolyl, 2,3~

25 dihydro-indolyl, 1,3-dihydro-indol-2-one-yl, benzothiophenyl, benz:midazolyl,

benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-

tetrahydroquinolinyl, quinolin-2-one-yl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,

naphthalenyl or phenyl that is optionally substituted, such optional substituents may

comprise one, two or three groups each independently selected from:

30 halo;

Ci-galkvl;

halo-Ci.galkyl;
halo-Cj_salkoxy;

Cr-salkoxy;
35 hydroxy;



halo-Ci_6alkyl; 20Ch6alkoxy; halo-Ci_salkory; C1:6alkoxy-C1,6alkyl; hydroxy; cyano; 25optionally
substituted phenyl; optionally substituted phenoxy; or optionally substituted heteroaryl. In
certain embodiments of formula I, Ar is pyrrol-2-yl substituted at the 4- and 5- positions, and optionally
substituted at the 3- position, with groups independe_anI_BO selected from: halo; amino; Gt_6alkyl;
halo-C1_6alkyl; 35C1_6alkory; - 26 - hydroxy; or cyano. In certain embodiments of formula I,
Ar is pyrrol-2-y1 substituied af #e 4rand 2:RasHians, and optionally substituted at the 3- position, with
halo. 5In certain embodiments of formula I, Ar iﬁg /rrol-2-y1 substituted at the 4- and 5- positions, and
optionally substituted at the 3- posi}fitﬁ;"r,”\‘]v’ifﬁ: AG/0r amino. In certain embodiments of formula
I, Ar is pyridinyl substituted one or fiveatinmlsifuithl Halgalkylcenthin embodiments of formula |, Ar is:
3,4-dichloro-phenyl; 4- 10 methoxycgggﬂx%gd}qgﬂw]jphenyl; 4-fluoro-phenyl; 3-chloro-phenyl;
4-chloro-phenyl; 4-iodo-phenyl; 4-cyano-phenyl; 4-isopropyl-phenyl; 4-phenyl-phenyl (biphenyl-4-y1);
4- (pyrazol:3-yl-phenyl; 4%@Rf6ro-3-methoxy-phenyl; 4-chloro-3-ethyl-phenyl; 4-chloro-3- cyano-phenyl;
4-chloro-3-phenyl-phenyhitechloro-biphenyl-3-y1); 3-chloro-4-methoxyphenyl;
3-chIoro-4-methoxymeth%/[lﬁ%!%enyl; 3-chlor0-4-hydroxy-phenyl; 3-chloro-4- 15 methylsulfanyl-phenyl;
3-chloro-4-methylsulfonyl-p 'epirawﬁ\l; 4-acetyl-3-chloro-phenyl; 4- chloro-3-fluoro-phenyl;
4-chloro-3-cyclopropyl-phehyi: _’JéFﬂB"r’él-@-acetyl-phenyl; 4- chloro-3-cyano-phenyl;
3-chloro-4-fluoro-phenyl }\3¢hpHo-2aflstradpbenyl; 2,3- dichloro-phenyl; 3,5-dichloro-phenyl;
3,4-difluorg-phenyl; 3,4-dibrgme- en ,1; i,4-dicyano-phenyl; 3-chloro-4-methyl-phenyl;
3-bromo-5§chloro-pheny ; lf%ﬁg%}-ﬁr%ét 1yl- 20 phenyl; 4-chloro-3-trifluoromethyl-phenyl;
4-trif|uoromethyl-phenyl;'ﬂ@?ﬁbé%%ﬂn%x&?iphenyl; 3,4,5-trifluoro-phenyl; 3,4,5-trichloro-phenyl;
3,4-dichloro-5- fluoro-phenyl; 3,4-dchigitedb-methyl-phenyl; 4,5-dichloro-2-fluoro-phenyl; 4-bromo-3-
chloro-phenyl; 4-chIoro-3-isopropox¥{%r(1}enyl; 3-(4-fluoro-phenoxy)-phenyl; 4-amino-3- chloro-phenyl,
4-amino-3-fluoro-phenyl; 4-bromo-3-meth I-phenyl; 4-amino-3-chloro- 25 5-fluoro-phenyl;
2-amino-3,4-dichloro-phenyl; A-brofneBy fraR8-flioro-phenyl; 3- chloro-5-fluoro-4-hydroxy-phenyl,
4-chloro-3sphenoxy-phenyl; or 3-chipng-4rahenmsyaheayl. In certain embodiments of formula I,
Ar is: 3,4-dichloro-phenyl; 4-chlorq3-fluoro-phenyl;,3-chlorp-4-fluoro-phen .I-%4-%’fl ro-phenyl;
3,4-dibromo-phenyl; 3- 30 Léﬂr%lr%%-. f—éﬁf&){)(—)gﬁ!elg%ﬁ?,ﬁ?&@%ﬁéﬁ%%#é sz%ﬂ _-Zt?l li’f:i?’o-phenyl;
3,4-dichloro-54ifiuare-piehi; L8 sitichertiocdorsepebrizalbrmtrnd. csrrapliéayh 4-chloro-3-
isopropoxy-pheayk d-amineesshiereipheeytothRRuRQ SeAkesarbeRyly dnasning-82,3,4-
oo Y A g S RS DY QL AR SR e [HOOR B Yy,
20 naphthalenyl or phenyl that is optionally substituted, such optional substituents may
comprise one or two groups each independently selected from:
halo;
amino;
Cl_gaikyl;
25 halo-Calkyl;
Cr.salkoxy;
hydroxy; or
cyano.
Preferably, where Ar is any of indolyl, indazolyl, azaindolyl, azaindazolyi,
30 2,3-dihydro-indolyl, 1,3-dihydro-indol-2-one-yi, benzothiophenyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, quinolinyl, 1,2,3,4-
tetrahydroquinolinyl, quinolin-2-one-vl, isoquinolinyl, pyridinyl, thiophenyl, pyrrolyl,
naphthalenyi or phenyl that is optionally substituted, such optional substituents may

comprise one or two groups each independently selected from halo, amine, C,salkyl, and



- 27 - In certain embodiments of formula I, Ar is: 3,4-dichloro-phenyl; 3,4-
dichloro-5-fluoro-phenyl; 4-amino-3-chloro-phenyl; or 4-amino-3-chloro-5-fluorophenyl. In certain
embodiments of formula |, Ar is 3,4-dichloro-phenyl. 5In certain embodiments of formula I, Ar is
3,4-dichloro-5-fluoro-phenyl. In certain embodiments_cﬁfofprmula', Ar is 4-amino-3-chloro-phenyl. In
certain embodiments of formula I, Ar is 4-amino-3-chloro-5-fluoro- phenyl. In certain embodiments of
formula 1, Ar ig; jndel-axl; fsmetadkindalrn iyl tiiuara:adalosy Lvdnethalpdol-5-y1;
indo1-4-y1; 7-chloro-indo1-5-y1; indol1-3-y1; 7-trifluoromethyl-indo1-5-y1; 6-fluoro-indo1-5-y1;
6,7-difIuoro-inafff%@w;%afﬂ-z-yl; 5- fluoro-indo1-2-y1; 1-phenylsulfonyl-indo1-2-y1;
1-methyl-indo1-2-y1; 6-fluofa-irdaik2ayiodiflaomoefrfdobuRay] AoisdpHeorosibdot2dbnn cestan
embodiments Qlfrggr@ygg%fgr%l}ﬁg@;@é{;&gg@g&;@éy&;:&@ﬁ%qﬁzothiophen-2-y1; benzothiophen-3-y1;
5-fluoro-benzothiophen-2-y1;"6-fliorobenzothiophen-2-y1; 5-chloro-benzothiophen-2-y1;
7-f|uoro-berhzothiophen-él-%?ﬂi or 4- fluoro-benzothiophen-2-yl. In certain embodiments of formula I, Ar
is: 4,5-dichloro-thiophens2eyda;4- chloro-thiophen-2-y1; 3-chloro-thiophen-2-y1; or
4-chIoro-5-methyl-thiophgp-gﬂw;,20In certain embodiments of formula I, R2 is hydrogen. In certain
embodiments of formula I, R2 is’C1..6alkyl. In certain embodiments of formula I, R2 is methyl.
In certain embodiments &¢f6HAGI-E  where Ar is optionally substituted phenyl, Ar preferably is phenyl
substituted once, twice, qr;thtegdimesyand more 25 preferably two or three times, with any of halo,
C1_6alky ,{)halo-Cl_6aIk 1,&{1 %?%I(J(orgz, hydroxy or cyano. In certain embodiments of formula 1, m is
1, nis 1, Aris optionally sﬁf)s'tl%ﬁfted e 01-5-yl, R' is optionally substituted benzyl, and R2 is hydrogen.
In certain embodiments & f@Hiiifa R is 1, nis 1, Ar is optionally 30 substituted indo1-5-yl, 121 is
C3_6alkyl, and R2 is hydregenaligygertain embodiments of formula |, mis 1, nis 2, Ar is optionally
substituted indol1-5-yl, R ~is (’giopally substituted benzyl, and R2 is hydrogen. In certain embodiments
of formula 1, mis 1, nis 2! Ar |s}%btionally substituted indo1-5-yl, RI- is C3.6alkyl, and 112 is
hydrogen. - 28 - haledraitkembodiments of formula |, in is 2, n is 1, Ar is optionally substituted
indol1-5-yisR1 is optionatty sistituteciienzyl, and R2 is hydrogen. In certain embodiments of
formulal,inis 2, nis 1, %rés c))%ionally substituted indo1-5-yl, 121 is C3.6alkyl, and R2 is hydrogen.
5In certain embodiments of formula I, mis 1, nis 1, Ar is optionally
Cyaito;
optionally substituted phenyl;
optionally substituted phenoxy;
20 | phenylsuifonyl; or
optionally substituted heteroaryl.
In certain embodiments of formula [, Ar is phenyl substituted two or three
times with groups independently selected from:
halo;
25 amino;
Crgalkyl;
halo-Cy.salkyl;
Ci-salkoxy;
hydroxy; or
30 cyano.
In certain embodiments of formula 1, Ar is phenyl substituted two or three
times with halo.
in certain embodiments of formula [, Ar is phenyl substituted at the 3-
and 4~ positions, and optionally substituted at the 2- or 5- position, with groups

35  independently selected from:



substituted indazol-5-yl, R1 is optionally substituted benzyl, and R2 is hydrogen. In certain
embodiments of formula I, mis 1, nis I, Ar is optionally substituted indazol-5-yl, 121 is C3_6alkyl, and
R2 is hydrogen. In certain embodiments of formula |, mis 1, nis 2, Ar is optionally 10
substituted indazol-5-yl, le is optionally substituted benzyl, and R2 is hydrogen. In certain
embodiments of formula I, inis 1, n is 2, Ar is optionalfy substituted indazol-5-yl, 121 is C3_6alkyl, and
R2 is hydrogen. Igap&rtain embodiments of formula I, inis 2, nis 1, Ar is optionally substituted
indazol-5-yl, 12' is optionally substituted benzyl, and R2 is hydrogen. 15In certain embodiments of
formula |, mis 2, nis 1, AFi€dptionally substituted indazol-5-yl, R1 is C3_6alkyl, and R2 is hydrogen.
In certain embodiments affattadla I, in is 1, nis 1, Ar is optionally substituted phenyl, 121 is optionally

substituted benzyl, and %%éé Qy Kpgen. In certain embodiments of formula |, mis 1, nis 1,
Ar is optionally 20 substitut’ec}/pﬁen 12" is C3.6alkyl, and R2 is hydrogen. In certain
embodimehts of formula $1ir 67 CaPRIS; Ar is optionally substituted indazol-5-yl, R1 is optionally
substituted benzyl, and R2 jsikyeliraes; In certain embodiments of formula |, inis 1, nis 2, Ar

is optionally substituted @eg%l I!s%lif%ic 3.6alkyl, and R2 is hydrogen. 25In certain embodiments of
formula I, inis 2, nis 1, A7'{5 ogtlonam’substituted phenyl, R1 is optionally substituted benzyl, and R2
is hydrogen. In céagnt-embdbiiments of formula 1, mis 2, nis 1, Ar is optionally substituted
phenyl, R1 is C3.6alkyl, angafa:is; hydrogen. In certain embodiments of formula I, Ra and Rh are
hydrogen.l&%OIn certain eﬁgﬁ)o_(a ts of formula I, one of le and Rh is hydrogen and the other is

im
Cl.6alkoxy, halo, oxo or hy roigf.a 1rﬁoé%’rtain embodiments of formula 1, le and Rh together form a Cl_

2alkyiene; In certain emBodit¥@ntsefdlitula |, the subject compounds may be of - 29 - wherein: p is
from O to 3; Xis N or CRGy&RB3yis: hydrogen; or Ci_6alkyl; R4, R5 and Re each independently s:
hydrogen; cyano;
optionally substituted phenyl;
15 optionally substituted phenoxy; or
optionally substituted heteroaryl.

In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with groups
independently selected from:

20 : halo;
aming;
Ci-galkyl;
halo-Cy.galkyl;
Ci-salkoxy;

25 hydroxy; or
cyano.

In certain embodiments of formula I, Ar is phenyl substituted at the 3-
and 4- positions, and optionally substituted at the 2- or 5- position, with halo.

in certain embodiments of formula I, Ar is phenyl substituted at the 3-

30 and 4- positions, and optionally substituted at the 2- or 5- position, with halo or amino.
In certain embodiments of formula I, Ar is pyridinyl substituted one or two times with
groups independently selected from: |

halo;
amino;
35 Crealkvl;



Tohalo; Ci_6alkyl; halo-Ci_olkoxy; Ci_olkory; 15hydroxy; hetero-C1_6alkyl; cyano; nitro; amino;
20N-C1_6alkyl-amino; N, N-di-C1_6alkylamino; or -(CH2),-Y-(CE12),-Z-(CH2)-Q-(CH2)u-12";
whereinr, s, t and u each independently is 0 or 1; 25Z is -C(0)- or -SO2-; X and Y each independently
is -0-, -NR11- or a bond; 125 is: hydrogen; Ci_oalkyl; 3phalo-C1_6alkyl; halo-C1_6alkoxy; - 30 -
Ci_6alkoxy; hydroxy; hetero-C16alkyl; cyano; 5amino; Ci.6alkyhamino; or N, N-di-C1_6alkylamino;
and Rd is: hydrogen; or &0 Q@@@zﬂ and m, n and are as defined herein for formula 1. In certain
embodiments of formula I,

1¢

15

20

30

Cyealkylcarbonyl;
Ci-salkylsulfonyl;
Cl.éalkylsulfanyl;

halo-Cy.galkyl;

Cr.ealkoxy;

halo-C.¢alkoxy;
Cr-salkoxy-Cisalkyl;

hydroxy;

cyano;

optionally substituted phenyl;
optionally substituted phenoxy; or
optionally substituted heteroaryl.

In certain embodiments of formula I, Ar is pyridinyl substituted one or

two times with groups independently selected from:

halo;

amino;
Crsalkyl; _
halo-Cy.galkyl;
Ci.galkoxy;
hydroxy; or
cyano.

In certain embodiments of formula I, Ar is thiophenyl substituted once,

twice or three times with groups independently selected from:

halo;

amino;

Ci.salkyl;
Cs.ecycloalkyl;
C;-galkylcarbonyl;
C]_“éalkylsulfonyl;
Ci-salkylsulfanyl;
halo-Cy.salkyl;
Ci.gatkoxy;
halo-Cy.alkoxy;
Cy.salkoxy-Cr.galkyl;



In certain embodiments of formula Il, X is CRe. In certain embodiments of formula Il, Xis CH. 15In
certain embodiments of formula I, 12.3 is hydrogen. In certain embodiments of formula Il, 123 is
Cl.6allcyt. In certain embodiments of formula I, R3 is methyl. In certain embodiments of
formulall, mis 1, nis 1, Xis CH, It' is optionally subs_tiﬁ ted benzyl, and R3 is hydrogen. 20In certain
embodiments of formula Il, mis 1, nis 1, Xis N, 121 is'C3_6alkyl, and R3 is hydrogen. In
certain embodiments of UL mis 1, nis 1, Xis CH, It." is optionally substituted benzyl, and R3 is
hydrogen. In certain embodiments of formula Il, mis 1, nis 1, Xis N, R' is C36alkvl, 25 and
R3 is hydrogen. In certaff®fbodiments of formula I, the subject compounds may be of formula Il1: )
lIl; wherein m, n, p, R1, Retiand!$2iB sirerad defimed herein for formula I. 30In certain embodiments of

formula Il or 1, pis O, 1_(95@03511 %[P@é{iﬁ{@@gﬂ%%%@f formula Il or lll, pis 0, 1 or 2 and R6 is halo.

-31 - In certain embodiments of formula Il or 1ll, pis 0, 1 or 2 and R6 is fluoro. In certain embodiments
of formulail or 111, p is lafePREY FHBFEHLBHSHTEMibodiments of formula Il or 11l p is O. In certain
embodiments of formula |, the:suljeet-tontipounds{maybe of & fothaldh i ywhisrdimed\dng is0 or 1;

R6, R7 and R§ each:indepandenty.isidalosamiperGhaoalkyl;

halo;
aming;

10 Crealkyl;
halo-C alleyl;
Ci.galkoxy;
hydroxy; or
cyano.

15 In certain embodiments of formula I, Ar is thiophenyl substituted once or

twice with halo.

In certain embodiments of formula [, Ar is thiophen-2-yl substituted at
the 4- and 5- positions, and optionally substituted at the 3- position, with groups
independently selected from:

20 halo;
amino;

Crealkyl;
Cs.scycloalkyl;
Cisalkylcarbonyl;

25 Cr.ealkylsulfonyl;
Crsalleylsulfanyl;
halo-C;.ealkyl;

Ci.salkoxy;
halo-C;_salkoxy;

30 Crsalkoxy-Cp.satkyl;

hydroxy;

Cyano;

optionally substituted phenyl;
optionally substituted phenoxy; or

35 optionally substituted heteroaryl.



C3_6cycloalkyl; C1,6alkylcarbonyl; 15C1,6alkyisuifonyl; Ci_oalkylsulfanyl; halo-C1_6alkyl,
Ci_o6alkox-y; halo-Ci_6allcoxy; 20C1_6alkoxy-Ci_oalkyl; hydroxy; cyano; optionally substituted phenyl;

optionally substituted phenoxy; or 250ptionally substituted heteroaryl; or R6 and le together form
C1,2alkylene or Cl.2alkylene-dioxy; or R7 and R8 tog%h_er form C1,2alkylene or Ci_zalkylene-dioxy;
and wherein m, n and 11' are as defined herein for formula 1. . In certain embodiments of

formula IV, R6, R7 and R8 gachindepancenty301& hales amineutipaalkylyGuealicyleprbonyl;
halo-C1_6alkyl; Ci_6alkoxy; halo-C1_6alkory ; In certain

: o geipe #g“ydfqoxg orcyano, -32- . Ince
embodiments GF fErifdta 1O BRST 98, Y A RETUAHRA G SO Biffbs AFe H&H AN certain
embodiments iafitprmddatl¥sdeised, fome:of R6, R7 and R8 is amino, and the others are halo. 5In certain
embodiments of formulahl_a\{og is 1 and R6, R7 and R8 are halo. In certain embodiments of
formula 1V, g is 0, one of R6 and R7 is amino, and the other is halo. In certain embodiments of formula
IV, g is 0 ahd R6 and R7&&Halo. In certain embodiments of formula 1V, one of R6, R7 and
R8 is fluoro, and 10 the athaikwkre chloro. In certain embodiments of formula IV, g is 1 one of
R6, R7 and R8 is aminohcad%q?mgaﬁ}h.ers are chloro or fluor. In certain embodiments of formula 1V, q is
0. In certain embodiments of formula IV, q is 1. 15In certain embodiments of formula IV, R6, R7 and
R8 are halo. In &ertdik&ibodiments of formula IV, gis 1, R7 is amino, and R6 and R8 are
independenti.y fluor or chigiexin eertain embodiments of formula 1V, q is 0, 127 is amino, and 116 is
fluoro or %ﬂoro. 20In cerg%ilgoembodiments of formula I, the subject compounds may be of formula V:

In certain embodiments of formula i, Ar is thiophen-2-yl substituted at
the 4- and 5- positions, and optionally substituted at the 3- position, with halo.
In certain embodiments of formula I, Ar is thiophen-2-yl substituted at the 4- and 5-
positions, and optionally substituted at the 3- position, with halo or amino.
15 In certain embodiments of formula I, Ar is pyrrolyl substituted once, twice
or three times with groups independently selected from:

halo;

amino;

C1.6aﬂ(}’1;

20 Cs-scycloalkyl;

C-satkyicarbonyl;

Ci.galkylsulfonyl;

Ci.ealkylsulfanyl;

halo-Cy.gatkyl;

25 Ci.alkoxy;

halo-C;.galkoxy;

Ci-salkoxy-Ciesatkyl;

hydroxy;

yanao,

30 optionally substituted phenyl;
optionaliy substituted phenoxy; or
optionally substituted heteroaryl.
in certain embodiments of formula I, Ar is pyrrolyl substituted once or
twice with groups independently selected from:

35 halo;



wherein: R6, R7 and 128 each independently is: 25hydrogen; halo; amino; 03.6cycloalkyl;
30Ci.6alkylcarbonyl; Ci.6alkylsulfonyl; - 33 - C1_6alkylsulfanyl; halo-Ci_balkyl; C1-6alkoxy;
halo-Ci_balkoxy; 5C1_6alkoxy-C1_6alkyl; hydroxy; cyano; optionally substituted phenyl; optionally
substituted phenoxy; or 10optionally substituted hetergaryl; or it and R8 together form

' Ci_2alkylene or Ci.2alkylene-dioxy; and wherein m, n‘and Rl are as defined herein for formula I.

In certain embodiments gf formula V, R8 is hydrogen, and le and R7 each independently is: halo;
amino; Ci.6alkyl; Ci_oalk Icngo_nyl; halo-C1.6alkyl; Ci_6alkoxy; IS halo-Ci_6alkoxy; hydroxy; or cyano.
In certain embodiments off8tRtila V, R8 is hydrogen, and le and R7 are halo. In certain
embodiments of formulaiM[cR8;isitydrogen, and R6 and R7 are chloro or fluoro. 20In certain
embodiments of formulaé{zéﬁﬁo' pydrogen, and R6 and R7 are chloro. In certain embodiments
of formula V, R8 is hydrogen, one of R6 and R7 is amino, and the other is halo. In certain
embodimehts of formulafVd®&%s Halo, and R7 and RS are 25 hydrogen. In certain
embodiments of formuladyszrene of R6, R7 and R8 is amino, and the others are halo.

In certain embodiments of formula I, Ar is pyrrolyl substituted once or
twice with halo.
In certain embodiments of formula I, Ar is pyrrol-2-yl substituted at the 4-
10 and 5- positions, and optionally substituted at the 3- position, with groups independently
selected from:
halo;
amino;
Crsalkyl;
15 Cs.gcycloalkyl;
Cisalkylcarbonyl;
Cr.salkylsulfonyl;
Creallevlsulfanyl;
halo-C;_salkyl;
20 Cigalkoxy;
halo-C;_salkoxy;
Cr-salkoxy-Cigalkyl;
hydroxy;
cyano;
25 optionally substituted phenyl;
optionally substituted phenoxy; or
optionally substituted heteroaryl.
In certain embodiments of formula I, Ar is pyrrol-2-yl substituted at the 4-
and 5- positions, and optionally substituted at the 3- position, with groups independently
30 selected from:
hale:
amino;
. Cyealieyl;
halo-Cy.galkyl;
35 Cisalkoxy;



In certain embodiments of any of formulas I, 11, lll, IV or V, m ts 0. In certain embodiments of any of
formulas I, II, lll, IV or V, mis I. 30 In certain embodiments of any of formulas I, II, Ill, IV or V, m is 2.
In certain embodiments of any of formulas 1, II, Ill, IV or V, mis 3. In certain embodiments of any of
formulas I, II, Ill, IV or V, nis 0. In certain embodimep\;s of any of formulas 1, 11, Ill, IV or V, nis 1. In
certain embodiments of any of formulas I, II, lll, IV or V,'nis 2. is I. - 34 - In certain embodiments of
any of formulas 1, 11, 111, MC%%”; s 1 and n In certain embodiments of any of formulas I, II, Ill, IV or
V, mis 2 and n In certain embodiments of any of formulas I, II, Ill, IV or V, m is 2 and n In certain
embodiments of any of foffitas I, II, 11, IV or V, m is 3 and n In certain embodiments of any of
formulas I, Il, IlI, IV or V, mls deani ariboedrtaimeoiiodivents\ofamny of foyhulbsitptediHy thedr V, mis 1
and n In certain, gmiodimants,of gy aLimmanidh Jlb/0p Vi (handp, 10 0.1 2 is 1. 15In
[

certain embodiments of any of formulas 1,1, Ill, IV or V, It is: __‘6alkyl;'Ci.6aIk'en_yI; Cl.6alkynyl;
C1_6alkoxy: 20C3_7cyclo&d keAteh cpndimpierdienmsiaky rhis foreot aiaresbtishahiidbstituted
aryl; aryl-Cl_3atiys wheteimihen deyd partibnsisbeptioadHy theBstintithn? bietendacylsGin@alkyl wherein

the heteroaryl portion is optenaltysuRsiliatty i sallambadipants plany eldauppigs | 1 Il IV
or V, R"is: Ci_6alkyl; C1_6alltenyl; or aryl-C1.3alkyl wherein the aryl portion is optionally substituted.
30In certain eRiSodmsERtE My of formulas 1, 11, 111, IV or V,is: C3_6alkyl; C3_6haloalkyl;

In certain embodiments of formula I, Ar is: 3,4-dichloro-phenyl; 4-

10 methoxy-phenyl; 4-methyl-phenyl; 4-fluoro-phenyl; 3-chloro-phenyl; 4-chloro-phenyl;
4-iodo-phenyl; 4-cvano-phenyl; 4-isopropyl-phenyl; 4-phenyl-phenyl (biphenyl-4-y1); 4-
{pyrazol-3-yl-phenyl; 4-chloro-3~-methoxy-phenyl; 4-chloro-3-ethyl-phenyl; 4-chloro-3-
cyano-phenyl; 4-chloro-3-phenyi-phenyl (6-chloro-biphenyl-3-yl); 3-chloro-4-methoxy-
phenyl; 3-chloro-4-methoxymethyl-phenyl; 3-chloro-4-hydroxy-phenyl; 3-chloro-4-

15 methylsulfanyl-phenyl; 3-chloro~4-methylsulfonyl-phenyl; 4-acetyl-3-chloro-phenyl; 4-
chloro-3-fluoro-phenyl; 4-chloro-3-cyclopropyi-phenyl; 4-chloro-3-acetyl-phenyl; 4-
chloro-3-cyano-phenyl; 3-chloro-4-fluoro-phenyl; 3-chioro-5-fluoro-phenyl; 2,3-
dichloro-phenyl; 3,5-dickloro-phenyl; 3,4-difluoro-phenyl; 3,4-dibromo-phenyl; 3,4-di-
cyano-phenyl; 3-chloro-4-methyl-phenyl; 3-bromo-4-chioro-phenyl; 4-chloro-3-methyl-

20 phenvyl; 4-chloro-3-trifluoromethyl-phenyl; 4-triftuoromethyl-phenyl; 4-
trifluoromethoxy-phenyl; 3,4,5-trifluoro-phenyl; 3,4,5-trichloro-phenyl; 3,4-dichloro-5-
fluoro-phenyl; 3,4-dichloro-5-methyl-phenyl; 4,5-dichioro-2-fivoro-phenyl; 4-bromo-3-
chloro-phenyl; 4-chloro-3-isopropoxy-phenyl; 3-{4-fluore-phenoxy)-phenyl; 4-amino-3-
chloro-phenyl; 4-amino-3-fluoro-phenyl; 4-bromo-3-methyl-phenyl; 4-amino-3-chioro-

25 5-fluoro-phenyl; 2-amino-3,4-dichioro-phenyl; 4-bromo-3-chloro-5-fluoro-phenyl; 3-
chloro-5-fluoro-4-hydroxy-phenyl; 4-chloro-3-phenoxy-phenyl; or 3-chloro-4-phenoxy-
phenyl.

In certain embodiments of formula [, Ar is: 3,4-dichloro-phenyl; 4-chloro-
3-fluoro-phenvyl; 3-chloro-4-fluoro-phenyl; 3,4-difluoro-phenyl; 3,4-dibromo-phenyl; 3-

30 bromo-4-chloro-phenyl; 3,4,5-trifluoro-phenyl; 3,4,5-trichloro-phenyl; 3,4-dichloro-5-
fluoro-phenyl; 4,5-dichloro-2-fluoro-phenyl; 4-bromo-3-chloro-phenyl; 4-chloro-3-
isopropoxy-phenyl; 4-amino-3-chloro-phenyl; 4-amino-3-fluoro-phenyl; 4-amino-3-
chioro-5-fluoro-phenyl; 2-amino-3,4-dichioro-phenyl; or 4-brome-3-chloro-5-fluoro-

phenyl.



C3_6cycloalkyl-C1_3alkyl; C1_2alkoxy-C1_3alkyl; 35C1_2alkyl-C3_6cydoaikyi-Clsalkyi; - 35 -
optionally substituted benzyl. In certain embodiments of any of formulas I, I, 11, IV or V, 11: is:
n-propyl; isopropyl; tert-butyl; n-butyl; isobutyl; n-pentyl; isopentyl; 2,2-dimethylpropyl;
3,3-dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl; 5 cyclopentyl-methyl;
cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyf; . -(1-methylcyclopropyl)-ethyl;

3-(1-methyl-cyclopropylmetiyl. 3,3, 3 (HIHOARIORY I Fdufs LIS BULY, 3,3 %ﬁ'é-ﬁ?’ioaazl'y L benzy'

3-fluoro-benzyl; 4-fluoro- benzyl 1,‘3 methox-ybenzyl; 4- methoxy benzyl 3,4-dichloro- benzyl
3, 4-difluoro-betigofsyraditeseyahsthgraRiasol A RHEHATEYB G IRA-AhedgIo rdtHess - methyl:
ethory-methylpisepiopoxy- 10 methyl; 2-methoxrethyl; 2-ethoxy-ethyl; 3- methoxy -3-methyl-butyl;

3-ethanesulfonylmethyl; or E%tEQHXerF%rS‘&} f‘nglxl'f\gm fIar;gln gmbcﬁglm ?D ny of formulas |, II,
I, IV orV, 111 is: n-propyl; isopropyl; tert uty n- ut |sobuty npenty eny,

2,2-dimethylpropyl; 3,3- duméwriamyfnbyém@ﬁm é%]BB P hﬁétﬁ;ﬂ*@@@bﬁ@%‘fé‘wn@
cyclopentyl-methyl; cydohexyl-sreindntyclopsapybaivhiuty tlohexyl-etiyh-2-(Arnetpybnyl.

cyclopropyl)-ethyl; 3-(1-methyl-cyclopr Imet 3 riflupro-pro I ot 4,4 4- trifl,uoro-butyl.
In certain embodiments of?a[tn)% 0 %Jorrer%& Qg I ﬁ Tydf\/éor Efg IS: %1 rﬁ%pylgls@propylh?ert butyl;

n-butyl; isobutyiésdpentyl; 2,2-dimethyl- propyl 3,3-20 dlmethyl butyl; cyclopentyl; cyclopropyl-methyl,
cyclobutyl-methyl; cyclopenﬁylcaﬂ@ﬁmnﬁs&i@h@mdmihﬁhmcmgomdcaimym cyelomexyneshyl,

2-(1- meth}/l cycilgp{] ?/1) e&h‘{fﬁgereln% (hy Ciycl Pro gqﬁam f loro- mA ce%t}a fmgo iments of

any of formulas’I’ 11, 1 eter eteroaryl

heteroaryl-Ci_Batkbsgromethidteroaly- ﬁhcﬁeilyWm@iz%ﬁe%ddiﬁyr%mé@«nwiimé@&%%ﬁpyrazolyl.

In certain embodifaeniahay of RS Lol 91 YorfRbis: GaaPaliowln sy Giabelkyl
C3 60yc|oa1kyl -C1l. 6a|ka/ t} et ro 6a|k nﬁo??)" I_ballcyl; or C1_5-alkyl-C1.3cycloalkyl-C1_6alkyl.

In certain embogl?ﬁ)e?'uts o(f’ an b?rformucf or V, Rl is: 30 C]_6alkyl; aryl-Ci.6alkyl;
C3_6cycloalkyl-C1_6alkyl;lorcg@ais iy ddnadyclomikylail Balkybinzedriait emboliments of any of

formulas gl %n%@ﬁo%h@%—21§i%§@ﬁwpm&%%'@%&@m%%ﬁ@ﬂ of i Omﬂ@%l I, I, IV orV,
121is C3 6aIE1e gﬁ% rtain emhbodim f any off mulas |, Il IIJ VorV,Ris
C3.6alkynyL %%(Hg’iﬂp G TEhT6P ﬁi}%ﬂ‘ AT/ YRS Pphig %%{l%)@ *In certain
embodiments fof@mybefiformegdsa 21411V or V, R1 is C3_7cycloalkyl-Ci.6alkyl. In certain embodiments
of any of formulas I, II, Il 1Y, Q- Maid 2hntSodiments of formula I, Ar is: 4,5-dichloro-thiophen-2-vyl; 4-
chloro-thiophen-2-vyl; 3-chloro-thiophen-2-yl; or 4-chloro-5-methyl-thiophen-2-yl.
20 In certain embodiments of formula I, R? is hydrogen.
In certain embodiments of formula I, R* is Cy.galkyl.
In certzin embodiments of formula I, R is methyl
In certain embodiments of formula I where Ar is optionally substituted
phenyl, Ar preferably is phenyl substituted once, twice, or three times, and more
25 preferably two or three times, with any of halo, Ci_salkyl, halo-Ci.salkyl, Ci.salkoxy,
hydroxy or cyano.
In certain embodiments of formula I, mis 1, nis 1, Ar is optionally
substituted indol-5-y], R® is optionally substituted benzyl, and R” is hydrogen.
In certain embodiments of formula [, m is 1, n is 1, Ar is optionally
30  substituted indol-5-yL, R is Cs salkyl, and R? is hydrogen.
In certain embodiments of formula [, mis 1, n is 2, Ar is optionally
substituted indol-5-yl, R is optionally substituted benzyl, and R’ is hydrogen.
In certain embodiments of formula I, m is I, n is 2, Ar is optionally

substituted indol-5-vl, R'is Cssalkyl, and R is hydrogen.



C3.7cycloalkyl. In certain embodiments of any of formulas I, 11, 1ll, IV or V, R' is
10C1_6alkyl-C3..6-cycloallcyl-C1.6alkyl In certain embodiments of any of formulas I, IL lll, IV or V, R
is hetero-Ct.6alkyl. In certain embodiments of any of formulas I, 11, lll, IV or V, le is
heterocyclyl-C1.6alkyl. 15In certain embodiments of*a%hy_of formulas I, II, lll, IV or V, R."is
heterocyclyl-C1.6alkyl selected from tetrahydropyranyimethyl, tetrahydrofuranylmethyl and

piperidinylmethyl. 'Q&@é@&%@@@ﬁ%ﬂ&%@?&%g formutas s il Al i\ ic¥aRR] is
tetrahydropyran Imeth OIn certagn embodi sofa offoqmu gzl I, 1, 1V orV R."is

hetero.C1 oalRiSEHEtLR BRI R %}f‘émrﬁs Noiheris
C1.6alkylsulfanyl-C1. 6a|ky|£racm‘t251 embodu"lmmrwlh@mboﬁmesrﬂsrolfselnﬁltﬁﬁmmnﬁéﬂ I, 111, IV or V,

is hydroxy-C4. 8tk 46151 IR CEERINRMIROIRERS At Qay of formulas 1, 11,111, IV or V, R'is
C1.6alkylsulfonyl-Cl.6alkyl. 30In certain embodlments of§§ of Jdaormulas |, 1], 111, IV CﬁV R'is In

certain embodiments of anﬁfbf%ﬁﬁ‘?tﬁ’é@‘i’ ARG IIPTHERE IR Sdtlil ermbotinaonalbr any of formulas
11, 1, 1V or \dpRids:84 hedaz@156aIk is-@wtionally subhmwthmrmyibmdrﬁémswagﬁylof formulas I, 11, lII,

IV or V., RL s optionally subystiyiegh ifbodiments UF RSHAIA ePRGimeis of ayabfarpulas 1, I, I, IV

or V, Fe is optionally substituted heteroaryl. 5In certain, embodiments of any of formulas [, 1, In, IV or

V, Rl is aryl-CiEbstReduRdiet-tnsldty iporiohfis %‘ﬁlgnéﬂ@yélﬂ%uted In certain
embodiments of any of formulasthitlethh dWimeMs béfianetedoary-C b Balkyiishgréimiie heteroaryl

Peteroany o1 T S s 1 ety and
pyrazolyl-C1.3alkyl. h}ﬁ%éﬁf‘ﬁ&ﬁﬁ@?\gétﬁ%ﬁ@y%f%%f%?%lﬂé%zl *‘W HPRPIGAY le is n-propyl,

isopropyl, n-buiystiseeatyldarpentyl af iscpexiiyh, imaertasmpinediments of any of formulas L, 1V
orV, Rl'is 15 n-propyl. In certain embodiments of formula I, m is 2, nis 1, Ar is optionally
substituted indazol-5-yl, R' is optionally substituted benzyl, and R? is hydrogen.
15 In certain embodiments of formula I, m is 2, n is I, Ar is optionally
substituted indazol-5-y}, R is Cs.salkyl, and R* is hydrogen.
In certain embodiments of formula I, mis 1, n is 1, Ar is optionally
substituted phenyl, R! is optionally substituted benzyl, and R” is hydrogen.
In certain embodiments of formula I, m is 1, n is 1, Ar is optionally
20 substituted phenyl, R is Cs.¢alkyl, and R* is hydrogen.
In certain embodiments of formula I, m is 1, n is 2, Ar is optionally
substituted indazol-5-yl, R is optionally substituted benzyl, and R*is hydrogen.
In certain embodiments of formula I, m is 1, n is 2, Ar is optionally
substituted phenyl, R is Cs.¢alkyl, and R” is hydrogen.
25 In certain embodiments of formula I, m is 2, n is 1, Ar is optionally
substituted phenyl, R' is optionally substituted benzyl, and R? is hydrogen.
In certain embodiments of formula I, m is 2, n is 1, Ar is optionally
substituted phenyl, R! is Cs.salkyl, and R” is hydrogen.
In certain embodiments of formula I, R® and R® are hydrogen.
30 In certain embodiments of formula I, one of R* and R” is hydrogen and the
other is C;.¢alkoxy, halo, oxo or hydroxy.
In certain embodiments of formula I, R® and R® together form a C;.
ralkylene;
In certain embodiments of formula [, the s';ubject compounds may be of

35 formula I



In certain embodiments of any of formulas I, II, 11, IV or V, Fe is isopropyl, In certain embodiments of
any of formulas I, 11, 1ll, IV or V, fe is n-butyl. In certain embodiments of any of formulas I, II, Ill, IV or V,
Fe is 20 isobutyl. tert-butyl. n-pentyl. 25 isopentyl. In certain embodiments In certain embodiments In
certain embodiments of any of formulas I, II, I, IV or_yg le is of any of formulas I, II, 1, IV or V, 12.1 is
of any of formulas I, II, lll, IV or V, le is In certain embodiments of any of formulas |, 11, 11, IV or
V, le is 2,2- dimethyl-propyL. In certagh embodiments of any of formulas I, II, Ill, IV or V, Rl is
3,3- 30 dimethyl-butyl. In certain gmbodimeptsatamRef formulas |, 11, 1Il, IV or V, Fe is
cyclopropyl-methyl. In certain embogiments(t y-of fofmulas I, II, Ill, IV or V, Riis 2-( | -
methyl-cyclopropyl)-ethyl. - 38 - X in ey
R'is 3-( | - methyl-cyclopropytmethyl. 18 ge t%lin(ﬁ odimeméaof any of formulas 1, II, lll, IV or V, Ri
is: optionally substituted benzyl; 5thiazolylpethyl; py?azinylmethyl;I?,ptionally substituted phenyl; or
Ci_oalkyl. In certain embodiments of any of formulas I, II, 11, IV or V R1 is: tooptionally
substituted beti§ieidptionally substituted phenyl; or C3_oalkyl. In certain embodiments of any
of formulas 1, Il, I, IV 05 Vs fski® @ptionally substituted benzyl. 15In certain embodiments of any of
formulas I, II, I, IV or V,ﬁé ﬁ 8P&'%ra,ally substituted phenyl. In certain embodiments of any of formulas
L 1L, 11, IV orV,R'is ’

5 R’ is:

hydrogen; or
Ciogalkyl;
R*, R’ and R® each independently is:
hydrogen;
10 halo;
Crealkyl;
halo-C.salkyl;
halo-Cy.satkoxy;
Cy-galkoxy;
15 hydroxy;
hetero-Cjgalkyl;
cyaho;
nitro;
amino;
20 N-C,.gatkyl-amino;
N, N-di-C;.¢alkylamino; or
~(CH2 ) Y-(CHz)s-Z-(CH2) - Q-(CH2)o-RS
wherein
: r, s, t and u each independently is 0 or 1;
25 715 -C(O)- or -SO;-;
X and Y each independently is -O-, -NR%- or a bond;
R is:
hydrogen;
Cigalkyl;
30 halo-C,.salkyl;
halo-Cy.galkoxy;



In certain embodiments of any of formulas I, II, Ill, IV or V, R1 is 20 optionally substituted phenylethyl.
In certain embodiments of any of formulas I, 11, 11, IV or V, fe is optionally substituted
heteroatyl-C1_6alkyl selected from thiazolylmethyl and pyrazolylmethyl. In certain
embodiments of formula Il, R4, R5 and 12' each prete,r@ply is 25 independently selected from: halo;
halo-C1_6alkyl; halo-C1_6alkoxy; 30Ci_oalkoxy; hydroxy; hetero-C1.6alkyl selected from:
hydroxy-C1_6alkyl; C1_6alkylsulfonyl-C1_6alkyl; and 3@_%alggy§pxy-CI.6alkyl; - 39 - cyano; nitro;
amino; N-C1,6alkyl-amino; 5N, N-di-Ci_6alkylamino; Cj_6 Ikyl-sulfonyl; or -C(0)R" wherein le is:
C:_6alkyl; amino; 10Ci_6alkyl-amino; or N, N-di-C1_6al fhitto. In certain embodiments of
any of formula Il, R4, le and le each more preferably is ineepefdesiyiselected from: halo; 15C:_6alkyl;
halo-C1_6alkyl; C1_6alkoxy; hydroxy; or cyario. cyano;
5 " amino;
Cy.galkyl-amino; or
N, N-di-Calkylamino; and
R is:
hydrogen; or
10 C;;GaIIC}rE; and
m, n and R' are as defined herein for formula L.
In certain embodiments of formula II, X is N.
In certain embodiments of formula II, X is CR".
In certain embodiments of formula II, X is CH.,
15 In certain embodiments of formula II, R® is hydrogen.
In certain embodiments of formula II, R is Cp.satkyl.
In certain embodiments of formula I, R® is methyl.
In certain embodiments of formula I, mis I, nis 1, Xis CH, Rl is
optionally substituted benzyl, and R” is hydrogen.
20 In certain embodiments of formula I, mis 1, nis 1, X is N, R' is C3_salkyl,
and R’ is hydrogen.
In certain embodiments of formula I, mis 1, nis 1, X is CH, R'is
optionally substituted benzyl, and R’ is hydrogen.
In certain embodiments of formula IT, mis 1, nis 1, X is N, R" is Ca.galkyl,
25 and R’ is hydrogen.
In certain embodiments of formula I, the subject compounds may be of

formula IIi:

HAR
wherein m, 1, p, R R and R’ are as defined herein for formula L
30 In certain embodiments of formula IT or ITL, pis 0, L or 2,

In certain embodiments of formula Il or ITI, pis 0, 1 or 2 and R’ is halo.



20In embodiments of formulas I, I, lll, IV or V where R." is optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted aryl-Cigalky! (including optionally substitued benzyl) or
optionally substituted heteroaryl-C1.3alkyt, such optionally substituents may comprise one, two or
three groups each independently selected from: 25halq Ci_6alkyl; halo-Ci.6alkyl; halo-C1.6alkoxy;
Ci_6alkoxy; 30hydroxy; hetero-C1_6alkyl; cyano; nitro; amino; 35N-C1_6alkyl-amin ; - 40 - N,
N-di-Ci_6alkylamino; or -(GlH b CHBhdErab b foRn(GHR2)-RI, wberein:2 snfl aGs1A1038h
independently is 0 or 1; 5Z is -C(0)- or -SQ2-; Xar} quch dg[Pendelnt,}@ s0-5 -Nit- or a bond; Rc is:
hydrogen; Ci_salkyl; 1Ohalé)rlcfffr€3a —k)/l“lﬁo BIErsA Orm % Balkoxy; hydroxy: he%rbUClslkyl 15cyano;
amino; Ci_oalkyl-amino; orINCNidﬂn@mbaﬂ(ylammﬁ f«arrmmhdﬁs)ré@hyd&é@en or

In certain embodiments of formula I, the subject compounds may be of

5  formulaIV:

wherein:
gisOor i
R®, R” and R® each independently is:
10 haio;
amino;
Crsalkyl;
Cs.scycloalkyly
Ci.salkylcarbonyl;
15 Ci.salkylsuifonyl;
Ci-salkylsulfanyl;
halo-Cj.galkyl;
Ci-salkoxy;
halo-C.salkoxy;
20 Cisalkoxy-Cy.ealkyl;
hydroxy;
cyano;
optionally substituted phenyl;
optionally substituted phenoxy; or
25 optionally substituted heteroaryl;
or R® and R’ together form Ci.,alkylene or Cialkylene-dioxy;
or R and R® together form C,.,alkylene or Cy.ralkylene-dioxy;
and wherein m, n and R are as defined herein for formula I.
In certain embodiments of formula IV, R®, R and R® each independently
30  is: halo; amino; Cygalkyl; Cisalkylcarbonyl; halo-Ci.salkyl; Cyealkoxy; halo-Cy salkoxy;
hydroxy; or cyano.



C1_6alkyl. In embodiments of formulas I, II, Ill, IV or V where 11 is optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aryl-C1_3alkyl (including optionally substitued
benzyl) or optionally substituted heteroand-Ci.galkyl, 25 such optionally substituents more preferably
comprise one, two or three groups each independen;lg elected from: halo; Cl_oalkyl;
halo-C1_6alkyl; 30halo-C1_6alkoxy; Ci_6alkoxy; hydroxy; hetero-C1_6alkyl selected from:

hydroxy-Ci_6allcyl; 35ulfonyl-Gl.Galkihantherftd of Giraalkoxy(k baleyl orane? Rithaiming

SN-Ci.6alkyl-amino; N, N-di-C1.6allcylammo; C1_6alkyl-sulfonyl; or -C(0)1Z" wherein Rc is:

C1.6alkyl; 108" €S &N -amino; or N, N-di-Ci_balkylamino. In embodiments of formulas I, II, I1I,
IV or V where h2:drisioptibndiipsubstitotstsryV aptidnatly sOBStRUted Rétersaing, opliomally substituted
aryl-C1.3alkyl (including 15 optionally substitued benzyl) or optionally substituted heteroaryl-C1.3alkyl,

s optonally SOILENS st e prepreh comprce o o e gaugs S neGpgpdenty
In certain embodiments of formula IV, q is 0, one of R®and R’ is amino,
and the other is halo.
In certain embodiments of formula IV, q is 0 and R® and R” are halo.
In certain embodiments of formula IV, one of R%, R” and R? is fluoro, and
10 the others are chloro.
In certain embodiments of formula IV, q is 1, one of I, R” and R® is
amino, and the others are chloro or fluoro.
In certain embodiments of formula IV, q 15 0.
In certain embodiments of formula IV, q is 1.
15 In certain embodiments of formula IV, R, R” and R® are halo.
in certain embodiments of formula IV, q is 1, R’ is amino, and R® and R®
are independently fluoro or chloro.
In certain embodiments of formula IV, q is 0, R’ is amino, and R® is fluoro
or chloro.
20 In certain embodiments of formula I, the subject compounds may be of

formula V:

wherein:
R®, R and R® each independently is:
25 hydrogen;
halo; |
amino;
Ci-galkyl;
Cs-geycloalkyl;
30 Cr.ealkylcarbonyl;
Cy.galkylsutfonyl;



cyano. In certain embodiments of formula I, the subject compounds may be 25 more specifically of

formula VI: VI; wherein Ar and RI are as defined herein for formula I. In certain embodiments
of formula VI, the subject compounds may be more specifically of formula Vla or formula Vib: - 42 -
Via;VIl); wherein Ar and 121 are as defined herein for formula I. In certain embodiments of

formula I, the subject compounds may be more specif?’c”a[lly of formula VII: Ar NH 5VII; wherein Ar and
II: are as defined herein for formul - calkylsulf ertain embodiments of formula VII, the subject
compounds may be more specifical f/ o% %rmu a'Vila or formula VIII): 00 Ar Vila;VIIb; 10 wherein Ar
and 121 are as defined herein for f&fafa-paikyl In certain embodiments of formula I, the subject
compounds may be more specifically iifexmula VIII: VIII; wherein Ar and R." are as defined herein for
formula I. 15in certain embodiment@a?gj rmﬂl{% VIII he subject compounds may be more specifically of
formula With_ or formula - 43 - Ar Villa; ’Iﬁ%; Wherein Ar and RI are as defined herein for formula I.

In certain @émbodiments of formula Qlth@@mjéhtﬁé%ﬁbounds may be more specifically of formula IX:

hydroxy;
cyano;
optionally substituted phenvl;
optionally substituted phenoxy; or
10 optionally substituted heteroaryl;
or R” and R® together form Ci.salkylene or Cy.;alkylene-dioxy;
and wherein m, n and R' are as defined herein for formula I.
In certain embodiments of formula V, R® is hydrogen, and R® and R” each
independently is: halo; amino; Cy.salkyl; Cy.satkylcarbonyl; halo-Cy.ealkyl; Cycalkoxy;
15 halo-Cy.salkoxy; hydroxy; or cyano.
In certain embodiments of formula V, R is hydrogen, and RS and R are
halo.
In certain embodiments of formula V, R® is hydrogen, and R® and R’ are
chloro or fluoro.
20 In certain embodiments of formula V, R® is hydrogen, and R® and R’ are
chloro.
In certain embodiments of formula V, R® is hydrogen, one of R® and R is
amino, and the other is halo. '
In certain embodiments of formula V, R® is halo, and R” and R® are
25 hydrogen. _
In certain embodiments of forfnula V, one of R%, R and R® is amino, and
the others are halo.
In certain embodiments of any of formulas I, [T, 1II, IV or V, mis 0.
In certain embodiments of any of formulas I, II, Ifl, IV or V, mis L.
30 In certain embodiments of any of formulas [, 1T, III, IV or V, m s 2.
In certain embodiments of any of formulas I, II, III, IV or V, m is 3.
In certain embodiments of any of formulas L II, I, IVorV, nis 0.
In certain embodiments of any of formulas I, II, III, [V or V,nis L.

In certain embodiments of any of formulas I, I, 1IL, IV orV, nis 2.



5IX; wherein Ar and RI are as defined herein for formula I. In certain embodiments of formula I, the
subject compounds may be more specifically of formula X: X; wherein Ar and 12' are as defined herein
for formula I. In certain embodiments of formula X, the subject compounds may be more specifically of
formula Xa or formula Xb: 0 ArAr NHNH Xa;Xb; wherein Ar and R." are as defined herein for formula
l. 15 Representative compounds in accordance with'té ‘methods of the invention are shown in Table

1. Melting points (C) in Table | - ' : ING diot [ - /M+H
SERT 8 TN 723 DAbegségég%%%ﬁmoq{l%éﬂ?J iote, salisynlessdndicated othetwises r 4dim mp/M+

is 1.
In certain embodiments of any of formulas I, I, II[, IV or V, mis 2 and n
is 1.
5 In certain embodiments of any of formulas L, I, III, IV or V, mis 2 and n
is 0.
In certain embodiments of any of formulas I, I, II[, IV or V, mis 3 and n
is 0. |
In certain embodiments of any of formulas I, 11, 11, IV or V, mis 1 and n
10 1s0.
In certain embodiments of any of formulas I, IT, III, IVor V,mis l and n
15 2.
In certain embodiments of any of formulas I, I, II[, IV or V,mis 0 and nn-
is L.
15 In certain embodiments of any of formulas I, I, [T, IV or V, R is:
Ci-ealkyl;
Cr.galkenyl;
Cir.ealkynyl;
Ci.salkoxy;
20 Cs.peycloalkyl-Cysalkyl;
hetero-Ci.salkyl;
halo-Cy.alkyl;
optionally substituted aryl;
aryl-C,.salkyl wherein the aryl portion is optionally substituted;
25 heteroaryl-C;.salicyl wherein the heteroaryl portion is optionelly substituted;
in certain embodiments of any of formulas L, II, III, [V or V, R! is:
Cr.calkyl;
Cy.salkenyl; or
aryl-C,.salkyl wherein the aryl portion is optionally substituted.
30 In certain embodiments of any of formulas I, II, III, IV or V, R-is:
Cs.galkyl;
Cs.ghaloalkyl;
Cs.gcvcloalkyl-Cysalicyls
Cy-zalkoxy-Cisalkyl;
35 Cy.2alkvl-Cs.scycloalkyl-Cisalkyl;



7.97.688.31323 9.256.656.33330 8.036.926.91306 8.37.888.31305
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optionally substituted benzyl.

In certain embodiments of any of formulas [, IT, Il IV ot V, R'is:
n-propyl; isopropyl; tert-butyl; n-butyl; isobutyl; n-pentyl; isopentyl; 2,2-dimethyl-
propyl; 3,3-dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl;
cyclopentyl-methyl; cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyl; 2-( 1-methyi-
cyclopropyl)-ethyl; 3-(1-methyl-cyclopropylmethyl; 3,3,3-trifluore-propyl; 4,4,4-
trifluoro-butyl; 3,3-difluoro-allyl; benzyl; 3-fluoro-benzyl; 4-fluoro-benzyl; 3-methoxy-
benzyl; 4-methoxy-benzyl; 3,4-dichloro-benzyl; 3,4-difluoro-benzyl; pyrazin-2-yl-methyl;
thiazol-4-yl-methyl; pyrazol-1-yi-methyl; methoxy-methyl; ethoxy-methyl; 1sopropoxy-
methyl; 2-methoxy-ethyl; 2-ethoxy-ethyh 3-methoxy-3-methyl-butyl; 3-ethanesulfonyl-
methyl; or tetrahydropyran-4-ylmethyl.

In certain embodiments of any of formulas I, I, L, IV or V, R!is:
n-propyl; iscpropyl; tert-butyl; n-butyl; isobutyl; n-pentyl; isopentyl; 2,2-dimethyl-
propyl; 3,3-dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl;
cyclopentyl-methyl; cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyl; 2-(1-methyl-
cyclopropyl)-ethyl; 3-(1-methyl-cyclopropylmethyl; 3,3,3-trifluoro-propyl; or 4,4,4-
trifluoro-butyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R’ is:
n-propyl; isopropyl; tert-butyl; n-butyl; isobutyl; isopentyl; 2,2-dimethyl-propyl; 3,3-
dimethyl-butyl; cyclopentyl; cyclopropyl-methyl; cyclobutyl-methyl; cyclopentyl-methyl;
cyclohexyl-methyl; cyclopropyl-ethyl; cyclohexyl-ethyl; 2-( 1-methyl-cyclopropyl)-ethyl;
or 3-{1-methyl-cyclopropylmethyl.

In certain embodiments of any of formulas I, I, I, IV or V wherein R'is
heteroaryl-C, salkyl, heteroaryloxy, heteroaryl-C;.salkoxy, the heteroaryl moiety may be
be pyridinyl, pyrazinyl, thiazolyl or pyrazolyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R' is:
Ciﬁéa[]cyl; aryl-Cy_salkyl; Cs.scycloalkyl-C;.galkyl; hetero-Ci.galkyl; halo-Crsalkyl; or
Ci.¢-alkyl-Cr.scycloalkyl-Cealkyl. _

In certain embodiments of any of formulas [, il, i1, [V or V, R!is;
C).ealkyl; aryl-Cyealkyl; Cs.gcycloalkyt-Cyealkyls or Cpe-alkyl-Ci.scycloalkyl-Cysatkyl.

In certain embodiments of any of formulas [, II, IIL, IV or'V, R'is
Cs.galkyl.

In certain embodiments of any of formulas [, II, TIL IV or V, R'is
Cs.galkenyl.



8.17.157.86330 6.967.326.94305 8.077.388.16335 -45- Name mp/M+H SERT NET
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In certain embodiments of any of formulas I, I, IIL, IV or V, R’ is
Cs.gatkynyl.

In cert_ain embodiments of any of formulas [, II, III, IV or V, R'is
Ca.galkoxy.

5 In certain embodiments of any of formulas I, I, IIL IV or V, Rlis

Cs.yeycloalkyl-Cgalkyl.

In certain embodiments of any of formulas I, I3, I, IV or V, R'is
Cs.seycioatkyl.

[n certain embodiments of any of formulas I, [, IIL [V or V, R'is

10 Csalkyl-Cs¢-cycloalkyl-Cyealkyl

In certain embodiments of any of formulas I, 11, IIL IV or V, R'is
hetero-C.salkyl.

In certain embodiments of any of formulas I, 11, II[, IV or V, R' is
heterocyclyl-C.salkyl.

15 In certain embodiments of any of formulas I, I1, IIT, IV or V, R is
heterocyciyl-Cy salkyl selected from tetrahydropyranylmethyl, tetrahydrofuranylmethyl
and piperidinylmethyl.

In certain embodiments of any of formulas [, II, IIL IV orV, R'is
tetrahydropyranylmethyl.

20 In certain embodiments of any of formulas I, II, III, IV or V, R'is
hetero-C,.salky! selected from:

hydroxy-Ci.qalkyl;
C;-satkylsulfonyl-C, salkyl;
C;-galkylsulfanyl-Cigalkyl; and

25 Ci.ealkoxy-Ci.ealkyl. _

In certain embodiments of any of formulas I, I, IIL IV or V, Rlis
hydroxy-Cisalkyl.

In certain embodiments of any of formulas [, 11, TII, IV or V, R'is
Cr-salkylsulfonyl-C;.salkyl.

30 In certain embodiments of any of formulas I, I, I, IV orV, R'is
C.alkylsulfanyl-C, salkyl.

In certain embodiments of any of formulas I, I, IIL, IV or V, R'is
Cy.¢alkoxy-Ci.salkyl.
In certain embodiments of any of formulas I, II, 1, IV or V, R} is

35 halo-Cy.ealkyl.



8.21 7.96 7.94 (3-Benzyl-pyrrolidin-3-y1)- 323  (7-fluoro-1H-indo1-5-y1)- methanone
7.36 (3-Benzyl-pyrrolidin-3-y1)- 319 (1-methyl-1H-indo1-5-y1)- methanone 8.55

10

15

20

30

- 37 -

In certain embodiments of any of formulas I, II, III, IV or V, R'is
optionally substituted aryl.

In certain embodiments of any of formulas L, IL, IIL, IV or V, R'is
optionally substituted heteroaryl. |

In certain embodiments of any of formulas I, II, III, IV or V, R'is
aryl-Cy.salkyl wherein the aryl portion is optionally substituted.

In certain embodiments of any of formulas I, II, 11T, IV or V, R' is
heteroaryl-C.salkyl wherein the heteroaryl portion is optionally substituted.

In certain embodiments of any of formulas [, iI, I, [V or V, Rlis
heteroaryl-Ci-salkyl selected from pyridinyi-Ci.salkyl, pyrazinyl-Cisalkyl,
thiazolyl-C;.salkyl and pyrazolyl-Ci.salkyl.

In certain embodiments of any of formulas I, II, ITI, IV or V, R' is
n-propyl, isopropyl, n-butyl, isobutyl, n-pentyl or isopentyl,

In certain embodiments of any of formulas I, II, III, IV or V, R is

8.67 7.39

n-propyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R is
isopropyl.

In certain embodiments of any of formulas I, If, ITI, IV or V, R' is n-butyl.

In certain embodiments of any of formulas I, II, IIL, [V or V, R'is
isobutyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R’ is
tert-butyl.

In certain embodiments of any of formulas I, I, IIL, [V or V, R' is
n-pentyl.

In certain embodiments of any of formulas I, IT, II[, IV or V, R is
1sopentyl.

In certain embodiments of any of formulas I, II, II1, IV or V, R'is 2,2-

dimethyl-propyl.

in certain embodiments of any of formulas I, I[, III, [V or V, R'is 3,3-

dimethyl-butyl.
In certain embodiments of any of formulas I, II, IIL, [V or V, R'is

cyclopropyl-methyl.

In certain embodiments of any of formulas I, IT, ITf, IV or V, R’ is 2-(1-

methyl-cyclopropyl)-ethyl.



8 7.63 (1H-Indo1-5-y1)-(3-propyl- pyrrolidin-3-y1)-methanone 257  7.77 7.42 7.88
[3-(4-Fluoro-benzyl)- 323 pyrrolidin-3-A-(1H-indol-  5-y1)-methanone 8.42 8.04 7.69

_38 -

In certain embodiments of any of formulas I, II, Ii, IV or V, R* is 3-(1-
methyl-cyclopropylmethyl.

In certain embodiments of any of formulas I, IT, I, IV or V, R’ is:

optionally substituted benzyl;
5 thiazolylmethyl;
pyrazinylmethyl;
optionally substituted phenyl; or
Crealiyl.
In certain embodiments of any of formulas I, IT, 11T, IV or V, R' is:
10 optionally substituted benzyl;
optionally substituted phenyl; or
Cs.galkyl. .

In certain embodiments of any of formulas I, I, III, [V or V, R'is
optionally substituted benzyl.

15 In certain embodiments of any of formutas I, II, ITL, IV or V, R' is
optionaily substituted phenyl.

In certain embodiments of any of formulas I, IT, IIL, IV or V, R'is
Cs.galkyl.

| In certain embodiments of any of formulas I, II, IIL, IV or V, R' is
20 optionally substituted phenylethyl.

In certain embodiments of any of formulas I, IT, III, IV or V, R' is
optionally substituted heteroaryl-Cy.salkyl selected from thiazolyimethyl and
pyrazolylmethyl.

In certain embodiments of formula I, RY, R® and R® each preferably is

25  independently selected from:
halo;
Ci-salkyl;
halo-C;.galkyls
halo-~C.salkoxy;
30 | Cr.ealkoxy;
hydroxy;
hetero-Cy.galkyl selected from:
hydroxy-Ci.ealkyl;
Cr-calkylsulfonyl-Cy_galkyl; and
35 Cigalkoxy-Cyealkyl;



(3-Benzyl-pyrrolidin-3-y1)- 334 (3,4-clichloro-phenyl)- methanone 7.927.22 8.32
(1H-Indo1-5-y1)-[3-(4- methoxy-benzyl)- pyrrolidin-3-A-methanone 335 7.7 7.57 7.51
[3-(3,4-Dichloro-benzyl)- pyrrotidin-3-y11-(1H-indol- 373 5-yl)-methanone

-39 -

CVano;
nitro;

aming;
N-Cjgalkyl-amino;

N, N-di-C; ¢alkylamino;

(5}

C-salkyl-sulfonyl; or
-C({O)R" wherein R is:
Ci-salkyl;
amino;
10 Cygalkyl-amino; or
N, N-di-C;.¢alkylamino.
In certain embodiments of any of formula I1, RY, R and R® each more
preferably is independently selected from:
halo;
15 - Cyrealkyl;
halo-Ci.galkyl;
Ci-calkoxy;
hydroxy; or
cvano.

20 In embodiments of formulas I, TT, ITL, TV or V where R' is optionally
substituted aryl, optionally substituted heteroarvl, optionally substituted aryl-C,_zalkyl
(including optionally substitued benzyl) or optionally substituted hetercaryl-Cy.satkyl,
such optionally substituents may comprise one, two or three groups each independently
selected from:

25 hale;

Ci_galkyl;
halo-C.galkyl;
halo-Cy.qalkoxy;
Ci-salkoxy;

30 | hydroxy;
hetero-Cjgalkyl;
cyano;
nitro;
amino;

35 N-Ci.galkyl-amino;



7.88 7.7 8.32 (3-(2-Fluoro-benzy1)- 323 PYrroliclin-3-y11-(1H-indo1l-  5-yl)-methanone
mp/M+H SERT 7.83 NET 6.12 DAT

16

15

30

35

- 40 -

N, N-di-C,.¢alkylamino; or
~(CHa)p-Y-(CH,) - Z-(CH}-Q-(CHL )RS
wherein
f, 5, t and u each independently is 0 or ;
Z is -C(O)- or -SOy-;
X and Y each independently is -O-, -NR*- or a bond;
R" is:
hydrogen;
Ci-salkyl;
halo-Ci_galkyl;
halo-Cy.salkoxy;
C;-galkoxy;
hydroxy;
hetero-C;¢alkyl;
cyano; '
amino;
Ci.galkyl-amino; or
N, N-di-Cygalkylamino; and

hydrogen; or
C-salkyl.

In embodiments of formulas I, I1, IIL, IV or V where R’ is optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted aryl-Cy_sallyl
{including optionally substitued benzyl) or optionally substituted heteroaryl-C; salkyl,
such optionally substituents more preferably comprise one, two or three groups each
independently selected from:

halo;

Ci-salkyl;

halo-Cy.salkyl;

halo-C;.salkoxy;

Ci.ealkoxy;

hydroxy;

hetero-Ci.salkyl selected from:
hydroxy-Cy.salkyl;
Csalkylsulfonyi-Cygalkyl; and

- 46 -



5.82 321

10

15

9.176.526.73319 7.36.696.63307 8.898.458.36271 8.156.89

- 41 -

Cr.galkoxy-Ci.ealkyl;
Cyano;
nitro;
amino;
N-Cy¢alkyl-amino;
N, N-di-C;_galkylamino;
Ci-salkyl-sulfonyl; or
-C{O)R" wherein R is:
Crsalkyl;
aming;
Ci-salkyl-amino; or
N, N-di-C,-salkylamino.
In embodiments of formulas I, II, 1II, IV or V where R' is optionally substituted aryl,
optionally substituted heteroaryl, optionally substituted aryl-C;.salkyl (including
optionally substitued benzyl) or optionally substituted heteroaryl-Cy.salkyl, such
optionally substituents still more preferably comprise one or two groups each
independently selected from:
halo;
Crsalkyl;
halo-C.galkyl;
Crgalkoxy;
hydroxy; or
cyano.
In certain embodiments of formula I, the subject compounds may be
more specifically of formula VI:

R1O

Ar

H VI
wherein Ar and R are as defined herein for formula I _
In certain embodiments of formula VT, the subject compounds may be

more specifically of formula VIa or formula VIb:



6.56 258 8.888.658.74285 8.858.128.1271 8.777.717.35272 -47-

Ar

N N
H Via; H

wherein Ar and R? are as defined herein for formula L.

Vit

In certain embodiments of formula I, the subject compounds may be

more specifically of formula VIL -
o)

Rr!

Ar

: NH
5 VI
wherein Ar and R’ are as defined herein for formula I.
In certain embodiments of formula VII, the subject compounds may be
more specifically of formula Vila or formula VIib:

O O

1 RE_

R

Ar

NH
Vila;

10 wherein Ar and R are as defined herein for formula L.

Vb

In certain embodiments of formula I, the subject compounds may be

more specificaliy of formula VIII:
O

R‘E

Ar

N
VIIL;

wherein Ar and R® are as defined herein for formula I.
15 In certain embodiments of formuia VIII, the subject compounds may be

more specifically of formula VIIla or formula Vilib:



Name mp/M+H SERT NET DAT 8.86 8.58 8.2 (3-Butyl-pyrrolidin-3-y1)- 289
(7-fluoro-1H-indo1-5-y1)- methancne 8.51 8.18 7.84 (7-Fluoro-1H-indo1-5-y1)- 275
(3-propyi-pyrrolidin-3-y1)- methanone

- 43 -

Vilia; H VIIIb;
wherein Ar and R! are as defined herein for formula 1.
In certain embodiments of formula I, the subject compounds may be

more specifically of formula IX:

Ar

N
5 H xXs
wherein Ar and R’ are as defined herein for formula 1.
[n certain embodiments of formula I, the subject compounds may be

more specifically of formula X;

Ar
NH

X5
10 wherein Ar and R’ are as defined herein for formula L.
 In certain embodiments of formula X, the subject compounds may be

more specifically of formula Xa or formula Xb:
O

1

R

Ar
NH

Xa;
wherein Ar and R’ are as defined herein for formula .

15 Representative compounds in accordance with the methods of the invention are shown in
Table 1. Melting points (°C) in Table 1 are for hydrochloride salts unless indicated
otherwise.

_ TABLE 1
Exp. Structure Name mp/M+H  SERT  NET DAT



8.89 8.69 8.07 Benz [bl thiophen-5-yl-(3- benzyl-pyrroliclin-3-0)- methanone 322  7.87 8.57 7.34
(3-Benwl-pyrrolidin-3-ye- 305 (1H-indol-6-y1)-methanone 7.07

- 44 -
Exp. Structure Name mp/M+H  SERT NET DAT
8.17 7.73 8.06
! O g (3-Benzyl-pyrrolidin-3-y1)- 305
O N (1H-indol-5-y1}-methanone
| 7.9 768 831
2 c O o) [3-(3-Fluoro-benzyl)- 323
O N pyrrolidin-3-yl]-(1H-indol-
E ﬁ 5-yl}-methanone

9.25 6.65 6.33
5-(3-Benzyl-pyrrofidine-3- 330
carbonyl)-1H-indole-3-

carbonitrile

8.03 6.92 6.91

(3-Benzyi-pyrrolidin-3-yl)- 306

3 (1H-indazol-5-yl)-
~ O N methanone
N N
i H
O 8.3 7.88 831
5 9 (S)“3'B€nzyl—pyrr0ﬁdjn_3- 305
| y)-{1H-indol-5-yh)-
N
N methanone
N H
X 8.1 7.15 7.86

3-[3-(1H-Indole-5- 330
o carbonyl)-pyrrolidin-3-
yimethyl]-benzonitrile

N
H
696 732 6.94
7 ©\ o ((R)-3-Benzyi-pyrrotidin-3- 305
N
]

TZ o

v1)-(1H-indol-53-y1)-

methanone

IZ/

8.07 7.38 §.16
(1H-Indol-5-y1)-[3-(3- 335
methoxy-benazyl}-
pyrrolidin-3-yl]-methanone




8.48 7.09 (3-Benzyl-1-methylpyrrolidin-3-y1)-(1H-indo1- 319 5-yl)-methanone
1H-Ind 01-5-y1) -(3-thiazol- 312 4-ylmethyl-pyrrolidin-3- y1) -IT) ethanone

Exp.

10

11

12

13

14

15

16

Structure

&

I=

- 45 -

Name

(3-Benzyl-pyrrolidin-3-yl}~
(7-fluore-1H-indol-5-y1)-

methanone

{3-Benzyl-pyrrolidin-3-yl}-
(1-methyl-1H-indol-5-y1)-

methanone

(1H-Indol-5-y1)-(3-propyl-
pyrrolidin-3-yl)-methanone

{3-(4-Fluoro-benzyl)-
pyrrolidin-3-yl}-(1H-indol-

5-yl}-methanone

(3-Benzyl-pyrrolidin-3-yl}-
(3,4-dichloro-phenyl}-

methanone

{1H-Indol-5-y1)-[3-(4-
methoxy-benzyl)-

pyirolidin-3-yl]-methanone

[3-(3,4-Dichloro-benzyl) -
pyrrolidin-3-yl]-{1H-indol-

5-yi}-methanone

{3-{2-Fluoro-benzyl)-
pyrrolidin-3-yi}-( 1 H-indol-

5.yl}-methanone

mp/M+H

323

319

334

373

SERT
8.21

8.67

8.55

777

8.42

7.92

7.7

7.88

7.96 7.68 7.39 (

6.72 7.73 6.68
NET  DAT
7.96 7.94
7.39 7.36
8 7.63
7.42 7.88
8.04 7.69
722 8.32
7.57 7.51
7.7 8.32



((5) -3-Benzyl-pyrrolidin -3- y1)-( 7-fluoro-1H-indo1-5- yl) -methanone 323 -49- 7.967.697.18
271 9.078.017.63272 7.216.696.04

- 46 -
Exp. Structure Naime mp/M+H  SERT  NET DAT
. 785 612 5.82
1 N | o 5-(3-Benzyl-pyrrolidine-3- 321
o carbonyl)-1,3-dihydro-
ﬁ N indol-2-one
9.17 6.52 6.73
18 O o (3-Benzyl-pyirolidin-3-yl)- 319
O N on (2-methyl-1H-indol-5-y})-
il methanone
7.3 6.69 6.63

19 (3-Benzyl-pyrrotidin-3-vl}- 307

{2,3-dihydro-1H-indol-5-

vi)-methanone

sz
O

y b
H,C 8.89 §.45 8.36
20 o) (3-Butyl-pyrrolidin-3-yl}- 271
A (1H-indol-5-yl}-methanone
N N
. cH, 815 689 656
2 o (1H-Indazol-5-y1)-(3- 258
Y, propyl-pyrrolidin-3-yl}-
4 methanone
N ﬁ
a
H,C__CH, 8.88 8.65 8.74
{1H-Indol-5-y1}-[3-(3- 285

methyl-butyl}-pyrrolidin-3-

yl]-methanone

[25]
(3]
o]
TZ_ .

=

CH, 8.85 8.12 8.1
Youc 0 (1H-Indol-5-y1)-(3- 271
AN isobutyl-pyrrolidin-3-y1)-
N N methanone
]
H
H,C 877 7.7 7.35
24

3]
3
[

(3-Butyl-pyrrolidin-3-yl)-
{1 H-indazol-5-y1)-

methanone

b
C
o &
=z

x
Iz



272 9.037.957.06286 7.815.275.25285 7.8576.52252 @ 8.527.467.43

- 47 -
Exp. Structure Name mp/M+H = SERT NET DAT . .. ..
H,C 886 858 8.2
= o (3-Butyl-pyrrolidin-3-v1)- 289
I Ny {7-fluoro-1H-indol-5-y1}-
‘\N P Ay methanone
H
3 F
CH, 4.51 8.18 7.84
26 Q (7-Fiuoro-1H-indol-5-y1}- 275
A (3-propyl-pyrrolidin-3-yl)-
methanone
N N
H
H
F
8.89 8.69 B.07
7 O o) Benzolblthiophen-5-yl-(3- 322
N benzyl-pyrrolidin-3-yl}-
O methanone
N 8
H
7.87 8.57 7.34
2 O o {3-Benzyl-pyrrolidin-3-yl}- 305
‘ ﬁ {1H-indol-6-yi}-methanone
P
N
H
7.07 8.48 7.09
e O o (5-Benzyl-1-methyl- 319
pyrrolidin-3-yl)-(1H-indol-
O > 5-yi}-methanone
N N
H
l
S 7.96 7.68 7.39
0 <\N‘ o (1H-Indol-5-y1)-(3-thiazol- 312
N 4-ylmethyl-pyrrolidin-3-
N N yi}-methanone
H
H
6.72 7.73 6.68
31

({5)-3-Benzyl-pyrrolidin-3- 323
vh{7-fluore-1H-indo}-5-

yi}-methanone




269 9.417.347.03298 yl1)-(3-propy] -pyrrolidin -3- y1) -methan one -50- Name mplM+H
SERT NET DAT 9.09 8.9 8.43 ((5)-3-Butyl-pyrrolidin-3- 119.0-

_48 -
Exp, Structure Name mp/M+H  SERT  NET DAT
8.4 8.07 8.14
32 ({R)-3-Benzyi-pyrrolidin-3- 323
vi)-(7-fluore-1H-indol-5-
yii-methanone
7.33 577 5.73
B Phenyl-(3-propyi- 218
pyrrolidin-3-yl)-methanone
A
8.03 7.76 6.73
3 (3-Benzyl-pyrrolidin-3-yl}- 305
{1H-indol-4-yl)-methanone
CH, | 9.82 8.13 7.71
7 o Naphthalen-2-yl-(3-propyl- 268
pyrrolidin-3-yl)-methanone
il
CH, §34 599
- Q {4-Methoxy-phenyl}-(3- 248
propyl-pyrrolidin-3-yi) -
N o methanone
H SH,
CH, 736 593 5.73
37 E O {4-Fluoro-phenvl}-(3- 236
propyl-pyrrolidin-3-y1)-
methanone
i‘:l{ F
N 7.34 6.91 7.6
# L % o (1H-Indo}-5-yi)-{3-pyrazin- 307
N ' N 2~y1methyl-pyrrolidin—$-
yl}-methanone
Ny H
H.C 9 8.61 8.54
» o ({S)-3-Butyl-pyrrolidin-3- 271
yl)-(1H-indol-3-y1}-
3 methanone

Iz
=z



y1)-(7-fluoro-1H-indol-5- y1)-methanone 120.0 9.38 6.21 5.72 (3-Propyl-pyrrolidin-3-y1)-
quino1M-6-0-methanone 269 8.4 6.44 5.25 (3-Propyl-pyrrolidin-3-y1)- 273

- 49 -

Fxp, Structure Name mp/M+H  SERT NET DAT
H,C {{R)-3-Butyl-pyrrolidin-3- 7.96 7.69 7.18

40 j\ o yii-(1H-indol-5-y1)- 271
H \ methanone
f N
3 e N

H,C 9.07 8.01 7.63
4 o ((S)-3-Butyl-pyrrolidin-3- 272
v1)-(1H-indazol-53-y1)-

methanone

7.21 6.69 6.04
4 ((R)-3-Butyl-pyrrolidin-3- 272
yl)-{ 1 H-indazol-5-y1)-

methanone

9.03 7.95 7.06
(3,4-Dichloro-phenyl}-{3- 286
propyl-pyrrolidin-3-yi)-

methanone

L)
2
~3
o
T2
N

7.81
44 6-(3-Propyl-pyrrolidine-3- 285
“carbonyl)-1H-quinolin-2-
one

7.85 7 6.52
4 (3-Chloro-phenyl)-{3- 252
propyl-pyrrolidin-3-yl}-

methanone

8.52 7.46 7.43
4 (3-Cyclopropylmethyl- 269
pyrrolidin-3-yl}-(1H-indol -

5-yl)-methanone

241 7.34 7.03
{6-Methoxy-naphthalen-2- 298

y1)-(3-propyl-pyrrotidin-3-

yl)-methanone



(1,2,3,4-tetrahydroquinolin-6-ye-methanone 7.78 7.67 638 ((R)-3-Butyl-pyrrolidin-3- 112.0-
y1)-(7-fluoro-1H-ind.01-5- y1)-methanone 113.0 8.09 6.98 8.02

=50 -
Exp. Structure Name mp/M+H  SERT NET DAT
9.09 8.9 8.43
b ((S}-3-Butyl-pyrrolidin-3- 119.0-
yi}-(7-fluoro-1H-indol-5- 120.0
yl}-methanone
9.38 6.21 572
# {(3-Propyl-pyrrolidin-3-yl}- 269
= quinolin-6-yl-methanone
; v
SN 8.4 6.44 5.25
50 (3-Propyl-pyrrolidin-3-yl)- 273
{1,2,3,4-tetrahydro-
H m quinolin-6-yi)-methanone

7.78 7.67 6.88
((R)-3-Butyl-pyrrolidin-3-  112.0-
y1}-(7-fluoro-1H-indol-5- 113.0

yl}-methanone

8.09 6.98 8.02
(4-Benzyl-piperidin-4-yl)- 319 '
{1H-indol-5-yl}-methanone

6.76 532 5.95

s
K !\ ) {4-Benzyl-piperidin-4-yl}- 280
phenyl-methanone
MN

7.88 6.41 71
54 {(4-Benzyl-piperidin-4-yl)- 320
{1H-indazol-5-y1)-

methanone

8.41 6.93 8
(1H-Indol-5-yl}-[4-(3- 349
methoxy-benzyl)-piperidin-

4-yl]-methanone




(4-Benzyl-piperidin-4-y1)- 319  (1H-indol1-5-y1)-methanone 6.76 5.32 5.95
(4-Benzyl-piperidin-4-y1)- phenyl-methanone 280 7.886.41 7.1 (4-Benzyl-piperidin-4-y1)- 320

-5] -

Exp. Structure Name mp/M+H ~ SERT NET DAT
8.52 6.21 7.45

»¢ (4-Benzyl-piperidin-4-yl}- 333

(1-methyl-1H-indol-5-y1) -

methanone

8.09 7.06 8.14
4-(3-Fluoro-benzyl)- 337
piperidin-4-yl}-( 1LH-indol-

5-yl}-methanone

7.93 6.85 8.64
34 [4-(2-Flooro-benzyl}- 337
piperidin-4-yli-(1H-indol-

3-yi}-methanone

797 63 7.64
* (1H-Indol-5-yl)-[4-(4- 349
methoxy-benzyl)-piperidin-

4-yl]-methanone

8.99 7.82 8.03
80 (1H-Indol-53-y1)-(4-propyl~  163.9-

piperidin-4-yl}-methanone  165.1

7.5 6.12 7.03
ol {4-(4-Fluore-benzyl)- 337
piperidin-4-yl}-(1H-indol-
5-yl)-methanone

7.34 6.11 6.9
62 f4-(3,4-Difluoro-benzyl)- 355
piperidin-4-yl]-( 1H-indol-

5-y1}-methanone

751 6.37 7.1
e '4-(3,4-Dichloro-benzyl)- 387

piperidin-4-yi]-(1H-indol-

3-yl)-methanone



N (1H-indazo1-5-y1)- methanone

methoxy-benzyl)-piperidin-

Exp.

64

G5

66

67

68

&9

70

71

Structure

Iz

Tz /'

Name

(4-Benzyl-piperidin-4-v1}-
(7-fluoro-1H-indol-5-y1) -

methanone

{4-Benzyl-piperidin-4-y1)-
{7-chloro-1H-indol-5-y1}-

methanone

{1-Methyl-1H-indol-5-y1}-
(4-propyl-piperidin-4-yl)-

methanone

{4-Butyl-piperidin-4-yl}-
(1H-indol-3-yl)-methanone

{4-Cyclopropyimethyl-
piperidin-4-yl})-( LH-indol-

5-yl)-methanone

(1H-indol-5-y1)-( L-methyi-
4-propyl-piperidin-4-vl)-

methanone

(3-Benzyl-piperidin-3-yl)-
{1H-indol-5-yl)-methanone

{1H-Indol-5-y1)-{3-(4-
methoxy-benzyl)-piperidin-

3-yll-methanone

mp/M+H

337

353

184 .4-
186.3

130.6-
133.9

169.4-
170.2

319

249

8.41 6.93 8 (1H-Indo1-5-y1)-[4-(3- 349
4-yl1]-methanone

SERT
8.05

802

9.18

8.78

8.93

6.43

7.93

7.47

NET
7.07

7.16

6.34

7.98

6.19

7.55

6.78

DAT
8.09

7.44

7.11

8.35

8.12

6.95

7.16



- 56 - Name mp/M+H SERT NET DAT 8.72 8.48 5.72 [3-(2-Cyclopropyl-ethyl) - pyrrolidin
-3-y11-(1H-in dol - 283  5-y1) -rnethanone

73

74

75

76

77

78

79

Structure
CH,

Q
N
N N
H
CH,
o]
N

Iz

N
&

M

_53 .

Name

(1H-Indol-5-y1)-(3-propyl-
piperidin-3-yl}-methanone

((5)-3-Benzyl-piperidin-5-
v1)-{1H-indol-5-y1}-

methanone

({R)-3-Benzyl-piperidin-3-
yi)-(1H-indol-5-y1}-

methanone

[3-(3-Fluoro-benzyl)-
piperidin-3-y1}-(1H-indol-

5-yl}-methanone

{3-Butyl-piperidin-3-y1}-
(1H-indol-3-y1)-methanone

{(1H-Incdol-5-y1)-((5}-3-
propyi-piperidin-3-y}-

methanone

{(1H-Tndol-5-y1}-({R}-3-
propyl-piperidin-3-yi}-

methanone

(7-Fluoro- 1H-indol-5-y1}-
(3-propyl-piperidin-3-yl}-

methanone

mp/M-+H

132.0-
137.0

319

319

337

166.8-
170.8

115.0-
117.6

271

289

SERT
813

8.08

592

7.56

8.07

8.39

7.44

8.11

NET
8.14

7.39

6.93

7.07

8.09

8.34

6.79

8.78

DAT
7.19

7.04

6.24

6.98

7.56

7.57

6.47



8.66 8 7.85 1H-Indol1-5-y1)-((S) -3- propyl-pyrrolidin-3-y1)- methanone 257  8.92 5.82 5.71
(3-Propyl-pyrrolidin-3-y1)- quinolin-7-y1l-methanone 269  7.84 7.11 7.04 (1H-Indol1-5-y1)-((R)-3- pro
pyl-pyrrolidin-3 -y1)- methanone 257

- 54 -
Exp. Structure Name mp/M+H  SERT  NET DAT
5.88 8.14 7.35
56 Q g {2-Benzyl-pyrrolidin-2-yl)- 405
2 A {1H-indol-5-y1)-methanone
NH
N
H
707 6.57 6.60
' = ]
8 o o (3-Bengyl-azepan-3-yl}- 333
{1H-indol-5-y1)-methanone
A\
N

8.77 7.67

~k
b
o2

8 (1H-Indol-5-yD)-(3-phenyl- 291

pyrrolidin-3-yi)-methanone

7.13 §.54 7.0

5 {iH-Indol-5-yi}-(4-phenyl- 305

piperidin-4-yl}-methanone

7.63 6.8 6.53
b o (3-Benzyl-pyrrolidin-3-yl)- 306
% (1H-pyrrolo{2,3-b}pyridin-
] N
- 5-yl}-methanone
N N~ N
H H
H.C 8.02 7.09 6.79
£ o (3-Butyl-pyrrolidin-3-yl}- 272
N (1H-pyrrolo[2,3-b]pyridin-
i P 3 5-yl)-methanone
N NN
H
- 6.08 6.8
8 (3-Benzyi-azetidin-3-yl)- 291 '
{ {H-indol-5-y1)-methanone
CH 7.66 6.79 6.71

87 oL © (1H-Indol-5-y1)-{3- 59.1-61.0
\> methoxymethyl-pyrrolidin-
3-yl}-methanone
N

Iz



8.96 7.49 7.27 (3,4-Dichloro-phenyl)-(3- ethokymethyl-pyfroltdin-3- y1)-methanone 303
7.49 (7-Chloro-1H-indo1-5-y1)- 291  (3-propyl-pyrrolidin -3-y1) - m ethanone

(1H-Indo1-5-y1)- [343,3,3- trifluo ro -propyl) - pyrrolidin -3 -yl] -methan on e

Exp.

88

89

S0

91

93

94

Structure

AN
N N
H
A F
ﬁ*a
o
o
(fﬁ%
N N
N H
H3C\!
o. ©
N
N
N H
F
o
o. ©
NJ N
H &l
F

O
Cl
NH -
H,
HSC\fCHs
o
N
N N

- 55 .

Name

{3-Ethoxymethyl-
pyrrolidin-3-yl)-{ 1H-indol-

S-yl}-methanone

(7-Fluoro-1H-indol-5-v1)-
{3-isopropoxymethyl-
pyrrolidin-3-y1}-methanone

{3-Ethoxy-pyrrolidin-3-vy1)-
{(1H-indol-5-y1}-methanone

{3-Ethoxymethyi-piperidin-
3-y1}-{7-fluoro-1H-indol-5-

vl)-methanone

(7-Fluoro-1H-indol-5-y1) -
(3-methoxymethyl-
piperidin-3-yl)-

methanonemethanone

{1H-Indol-3-y1}-(3-propyl-
pyrrolidin-3-yl)-methanone

{3,4-Dichloro-phenyl)-(2-
propyl-piperidin-2-yl)-

methanone

£3-(3,3-Dimethyi-butyl}-
pyrrolidin-3-yi]-(1H-indol-

5-yl)-methanone

mp/M+H  SERT NET

8.28 7.64
98.6-99.6
154.5-
155.4
259

7.58 7.93
291

7.7 7.72
277
257

6.82 6.38
300

8.85 8.74
299

8.52 8.84

8.88.17.78

DAT
7.37

7.11

6.56

7.32

8.84



311 9.3276.02 (4-Chloro-3-methoxy- pheny1)-(3-propy1- pyrrolidin-3-y1l)-methanone 282 -57
- Name mp/M+H SERT NET DAT 7.64 5.76 5.92 N - [2-Chloro-4-(3-propylpyrrolid.ine-3-carbony])-
phcnyll -acctamide 309

- 56 -
Exp. Structure Name mp/M+H  SERT  NET DAT
8.72 8.48 8.72
% 5 [3-(2-Cyclopropyi-ethyl)- 283
pyzrolidin-3-y1]-(1H-indol-
| A s-yl-methanone
I |
CH, 8.66 8 7.85
i 2 (1H-Indo}-5-yD-((8)-3- 257
N propyl-pyrrotidin-3-yi)-
N methanone
i H
CH, 8.92 5.82 5.71
7 g (3-Propyl-pyrrolidin-3-vl)- 269
s quinolin-7-yl-methanone
o
b

7.84 7.11 7.04
9 (1H-Indol-5-y)-((R)-3- 257
propyl-pyrrolidin-3-yi)-

methanone

8.96 7,49 7.27

100 (3,4-Dichloro-phenyl}-(3- 303

el + ethoxymethyl-pyrrolidin-3-

yl)-methanone

852 884 7.49
101 i (7-Chlore-1H-indel-5-y1)- 291

AN (3-propyl-pyrrolidin-3-y1)-

N methanone

F 8.8 8.1 7.78
102 F (1H-Indol-5-y1)-[3-(3,3,3- 311
trifinoro-propyl)-
A\ pyrrolidin-3-yl]-methanone

3
103 i {£-Chiorp-3-methoxy- 282
0\
CHy phenyl}-{3-propyl-
N ¢ pyrrolidin-3-yl)-methanone



8.54 7.74 7.1 3-Ethoxym ethyl - 162.5- pyrrofin-3-y1) -(7-fluoro- tH-ind-methanon e 163.0  9.04
6.32 5.73 (3-Cificoro -4-m ethoxy- phenyl) -(3 -propyl- pyrrolid in-3-y1) -methanone 282  9.41 7.73
7.54 (3,4-Dichloro-phenyH-

-57-
Exp. Structure Name mp/M+H  SERT NET DAY
GH, 7.564 5.76 5.92
104 i N-[2-Clhloro-4-(3-propyl- 309
<l :
pyrrolidine-3-carbonyl)-
¥ N phenyl]-acetamide
O)‘\*CHS
H,C 8.54 7.74 7.1
103 1 o (3-Ethoxymethyl- 162.5-
pyrrolidin-3-y1}-(7-fluoro-  163.0
D 1 H-indol-5-ylj-methanone
N h
H
F

9.04 6.32 5.73
106 (3-Chloro-4-methoxy- 282
phenyly-{3-propyl-
pyrrolidin-3-ylj-methanone

9.41 7.73 7.54
107 {3,4-Dichloro-phenyl}- 136.6-
({S)-3-propyl-pyrrolidin-3-  138.2

yl}-methanone

108 {3,4-Dichloro-phenyl}- 287
((R}-3-propyl-pyrrolidin-3-
ylj-methanone
8.62 7.14 6.56
109

{4-Chlore-3-fluoro- 270
phenyl)-(3-propyl-
pyrrolidin-3-yli-methanone

8.14 6.64 6.47

110 {3-Chiore-4-fluoro- 270
phenyl)-(3-propyl-

pyrrolidin-3-yl)-methanone

7.74 7.6
Ll {3,5-Dichloro-phenyl)-(3- 287
propyl-pyrrolidin-3-yl}-

methanone




136.6- ((S)-3-propyl-pyrrolidin-3 - yO -methancthe 138.2  7.25 6.28 6.32 (3,4-Dichloro-phenyl)-
287 ( (R)-3-propyl-pyrrolidin- 3 - -methanone 8.62 7.14 6.56 (4-Chloro-3-fluoro- 270

- 58 -
Exp. Structure Name mp/M+H  SERT NET DAT
EH, 7.88 6
1 i (3.4-Difluoro-phenyl)-(3- 254
| S propyl-pyrrolidin-3-yI)-
N N methanone
H
H,G._-CH, 9.26 8.11 7.51
113 ?or o (3,4-Dichloro-phenyl}-{3- 317
[%J\@CI isopropoxymethyl-
pyrrolidin-3-yi)-methanone
N cl
HC 8.96 8.1 7.76
e o (3-Butyl-pyrrolidin-3-y)- 301
% cl (3,4-dichloro-phenyl}-
methanone
y <l
H, . 816  6.82 6.31
13 i (4-Chioro-phenyl)-(3- 252
propyl-pyrrolidin-3-y1)-
N o methanone
H
GH, : 9 7.24 6.96
1e i (3-Chloro-4-methyi- 266
“ phenyl)-(3-propyl-
) cH, pyrrolidin-3-yl)-methanone
CH, 7.4 7.6 53.75
17 i {3-Propyl-pyrrolidin-3-yl}- 325
(7-trifluoromethyl-1H-
indol-5-vl}-methanone
A
Ot 896 744 69
e i (4-Chloro-3-methyl- 266
o phenyl)-(3-propyl-
N Gl pyrrolidin-3-yl}-methanone
g . 27
119 K 7 302 . :

| . {3-Propyl-pyrrolidin-3-yi)-
jT': ' {4-trifluoromethoxy-
N o] =

H phenyl}-methanone



pheny1l)-(3-propyl-pyrrolidin-3-y1) -methanone 8.14 6.64 6.47 ( 3 -ChM ro-4-fluoro- phenyl) -(
3-propylpyrrolidin-3 -y1) -methanone 270 7.74 7.6 (3,5-DicMoro -phenyl)-(3- propyl-pynolidin-3
-y1) - methanone 287

-59 -
Exp. Structure Name mp/M+H  SERT NET = DAT
9.03 6.25 5.91
120 (4-Chioro-3- 320
trifleoromethyl-phenyl)-(3-
propyt-pyrrolidin-3-yl)-
methanone
CH, 7.2 6.18
b2l i (3-Propyl-pyrrolidin-3-yl)-  172.0-
" (3,4,5-triflzoro-phenyl)- 1735
N F methanone
g
_ 8.79 7.13 7.46
22 (3,4-Dichloro-5-fluore- 305
phenyl)-(3-propyl-
pyrrolidin-3-yl)-methanone
£
HZC\I 8.09 6.5 6.34
123 O?S g {3-Ethanesulfonylmethyi- 339
R pyrrolidin-3-yi)-(7-fluoro-
N . N 1H-indol-5-y1)-methanone
£
Hy 9.4 771 783
124 i o {4-Bromo-3-chloro- 331
phenyl)-(3-propvl-
y Br pyrrolidin-3-yl}-methanone
o, 7.5 6.08 6.1
125 i {4-Phenoxy-phenyl)-(3- 310
/@ propyl-pyrrolidin-3-yl}-
N © methanone
GH 8.84 6.28 5.32

0
126 o on {4-Chloro-3-isopropoxy- 310
Y ' phenyl}-{5-propyl-
CH
N o pyrrolidin-3-yl)-methanone _

. ' 832 846 708
127 o) .

(6-Fluoro-1H-indol-5-v1)- 275

N\ {3-propyi-pyrrolidin-3-v1)-
methanone

T
m
Tz



- 58 - Name mp/M+H SERT 7.88 NET 6 DAT (3,4-Diduoro-pheny1)-(3 - propyl-pyrrolidin-3-y1)-
methanonc 254  9.26 8.11 7.51 ,4 -Dichlorothenyl)-( 3 - isopropoxymethylpyrrolidin-3 -y1)
-methanone 317 - 8.96 8.1 7.76 -Butyl-pyrrolidin-3 -y1) -

- 60 -
Exp. Structure Name mp/M+H  SERT  NET DAY
8.42 7.24 7.66
128 [3-(2-Cyclohexyl-ethyl}- 355
pyrrolidin-3-yl]-(3,4-
dichlore -phenyl)-
methanone
7.33 7.08 6.82
12 [3-{4-Fluoro-phenoxy)- 328
phenvl]-(3-propyl-
pyrrolidin-3-yl}-methanone
y é‘fac ox, 8.58 8.17 8.16
we . (3,4-Dichloro-phenyl)-[3-  152.5-
cl (3,3-dimethyl-butyl)- 154.0
pyrrolidin-3-yl]-methanone
N ci
e, _ 8.4 724 6586
51 i ' (4-Amino-3-chloro- 81.0-82.0
¢ phenyl)-(5-propyl-
N NH, pyrrolidin-3-yl)-methanone
CH, 8.78 7.74 6.83
132 Py (2,3-Dichloro-phenyl)-(3- 287
“ propyl-pyrrolidin-3-yl)-
N methanone
N
CHy ' 897 748 64
13 i {3-Propvl-pyrrolidin-3-yl}-  174.0-
“ {3,4,5-trichloro-phenyl)- 175.0
N - methanone
" cl
Gty 9.18 7.82 7.64
134 i (3,4-Dibromo-phenyl}-(3-  82.5-83.0
& propyl-pyrrolidin-3-yl}-
N Br methanone
H
it 8.91 8.14 7.1
135

{3,4-Dichloro-pheny}-[3- 355
{4,4,4-trifluoro-butyly-
pyrrolidin-3-yl}-methanone




301 (3_,4-dich|oro-pheny1)- methanone 8.16 6.82 6.31 (4.:Chloro-phenyl)-(3- propyl
-pyrrolidin-3-y1)- methanone 252 9 7.24 6.96 -Chloro-4-methyl- phenyl) - (3 -propylpyrrolidin-3-y1)
-methan one 266

-6] -
Exp. Structure Name mp/M+H  SERT NET DAT
CH, 8.96 7.7 7.37
136 i (3,4-Dichloro-5-fluoro- 149.5-
“ phcnyl)u((S}—ﬁ—propﬁfl» 150.5
. ol pyrrolidin-3-yl)-methanone
F
GH, 7.58 6.27 6.36
157 (3,4-Dichloro-5-fluoro- 305
phenyl)-((R)-3-propyl-
pyrrolidin-3-yl)-methanone
8.77 6.95
138 (4-Chloro-3-cthyl-phenyl)- 280
(3-propyi-pyrrolidin-3-yi)-
methanone
CH, 9.21 7.52 7.32

3
150 a (3-Bromo-4-chloro- 331
Br
phenyl)-(3-propyl-
N o4 pyrrolidin-3-yl)-methanone
H
8.98 7.59 7.12
140 a . -
N (3-Cyclopropylmethyl- 299
pyrrolidin-3-y)-(3,4-
N Gl dichloro-phenyl)-

methanone
o 8.96 8.04 7.56
i o {3,4-Dichloro-phenyl}-[3-  186.0-
Gt {tetrahydro-pyran-4- 187.0
. N ylmethyl)-pyrrolidin-3-yl]-
H methanone
CH, 9.06 7.47 6.72
142 o {(4-Bromo-3-methyl- 311
s phenyl}-(3-propyl-
N - pyrrolidin-3-yl)-methanone

8.76 8.72 7.8
143 (7-Fluoro-1H-indol-5-y1)-  140.0-
((8)-3-propyl-pyrrolidin-3-  141.0

yl}-methanone




7.4 7.6 5.75 (3-Propyl-pyrrolidin-3-y1)- 325 (7-trifluoromethy1-1H- indo1-5-y1)-methanone 8.96
7.44 6,9 (4-Chloro -3-methyl- phenyl) -(3 -propyl - pyrrolidin -3-y1)-methanone 266  8.43 5.27
(3-Propyl-pyrrolidin -3 -y1) -

- B2 -
Exp. Structure Name ’ mp/M+H  SERT  NET DAT
7.6 8.07 762
{4-Amino-3-chloro-5- 65.0-67.0
fluoro-phenyl)-(3-propyl-
pyrrotidin-3-yl)-methanone
7.73 7.52 6.61

{7-Fluoro- 1H.-iﬁd01—5—y1)- 100.0-
{(R)-3-propyl-pyrrofidin-3-  161.0

yl}-methanone

9.08 7.55 7.38

{4-Bromo-3-chloro-5- 349 .
“ fluoro-phenyl)-(3-propyl-
N ar pyrrolidin-3-yl)-methanone
H
F
H,C 8.86 7.87 7.58
147 o (3-Butyl-pyrrolidin-3-vi}- 319
Ci {3.,4-dichloro-5-fluoro-
phenyl)-methanone
N Cl
H
F
7.5 6.76 6.85
148 ((R)-3-Butyl-pyrrolidin-3-  129.0-
yl)~(3,4-dichloro-5-fluoro- 1300
phenyl}-methanone
9.1 8.16 7.82
149 o {(8)-3-Butyl-pyrrolidin-3- 319
o vi)-(3,4-dichloro-5-fluoro-
phenvl)-methanone
N cl
H
F
H,C 9.41 8.58 8.02
150 o ((8)-3-Butyl-pyrrolidin-3-  154.7-
Ct y1}+(3,4-dichloro-phenyl}- 155.5
methanone
N cl
H
XN 7.5 7 661
wt L\ % {{R)-3-Butyl-pyrrolidin-3-  153.8-
) - \E/iﬁ/ “ yi}-(34-dichloro-phenyl)-  154.8
S ;\7/)\0, methanone



302 (4-trifluoromethoxy-- p he nyl)-ru ethan one - 59 - Name mp/M+H SEAT 9.03 NET 6.25 DAT
5.91 (4-Chloro-3- triflu oromethyl-phenyl) -(3 - propyl-wrrolidin-3-y1)- methanone 320 7.2 6.18
(3-Propyl-pyrrolidin-3-y1)-

- 63 -
Exp. Structure Name mp/M+H  SERT NET DAT
CH, ' 7.79 6.97 577
51 g (3,4-Dichloro-2-hydroxy-  180.0-
“ phenyl)-(3-propyl- 181.0
N ol pyrrolidin-3-yl)-methanone
H
CH, 898 859 812
133 e 2 (7-Fluoro-1H-indol-5-y1)-  119.0-
| s (3-isobutyl-pyrrolidin-3- 1200
P yli-methanone
N H
¢
T 91 9.06 8.78
154 (7-Fluore-1H-indol-5-y1}~ 109.0-
[3-(3-methyl-buityl) - 110.0
pyrrolidin-3-yl}-methanone
H,G 6.6 5.36 5.32
155 o (3-Butyl-pyrrolidin-3-yl)- 300
G {3-chloro-5-fluoro-4-
N o hydroxy-phenyl)-
2 1 methanone
oH, 937 88 8.27
156 ue 7 (7-Fluoro-1H-indol-5-y1)-  141.8-
{{S)-3-isobutyl-pyrrolidin-  143.0
N N 3-yI}-methanone
£
735 7.7 6.66
137 (7-Fluoro-1H-indol-5-y1)-  196.2-
((R)-3-isobutyl-pyrrolidin-  197.8
3-yl}-methanone
9.12 8.88 2.06
13 [3-(3,3-Dimethyl-butyl)-  135.0-
pyrrolidin-3-yl]-(7-fluoro-  136.0
1H-indol-5-yl)-methanone
927 8.09 7.46
159

(3,4-Dichloro-phenyl}-(3- 301
isobutyl-pyrrolidin-3-vil-

a methanone

N
H



172.0- (3,4,5-trifluoro-phenyl1)- methanone 173.5  8.79 7.13 7.46 (3,4-Dichloro-5-fluoro- phenyl)
-(3-propylpyrrolidin -3-y1)-methanone 305  8.09 6.5 6.34 (3-Ethanesulfonylmethyl1- 339
pyrrolidin-3-y1)-(7-fluoro-

- 64 -
Exp. Structure Name ' mp/M+H  SERT  NET DAT
CH, : . 9.1 7.59 7.58
160 o .
H,C {3,4-Dichloro-5-flusro- 319
c
phenyly-{3-lsobutyl-
N i pyrrolidin-3-yi}-methanone
H
2
H,C : 8.84 9.51 7.45
161 O (3-Butyi-pyrrolidin-3-y1)- 70.0-71.0
(6,7 -difluoro-1H-indol-5-
N yl)-methanone
N
NTF N
F
FG. CH, 9.44 9.26 9.02
162 o (7-Fluoro-1H-indol-5-y1)-  106.0-
A\ [{5)-3-(3-methyl-butyl)- 107.0
pyrrolidin-3-yl]-methanone
N H
F
H,C CH, 7.76 8.16 7.08
163 ( o (7-Fluoro-1H-indol-5-y1)-  109.0-
: S [(R)-3-(3-methyl-butyl)- 110.6
| - pyrrolidin-3-yl]-methanone
N H
H
F:
H3C"‘0 7.98 7.58 6.38
164 o (7-Fluoro-1H-indol-5-y1)- 291
AT {3-(2-methoxy-ethyl)-
I s pyrrolidin-3-yl}-methanone
N H
F
H,C Gy, 8.92 8.38 821
165 o {3,4-Dichloro-phenyl)-[(S)- 315
¢ 3-{3-methyl-butyl)-
pyrrolidin-3-yli-methanone
i cl
CHy o 8.78 6.68 6.38
166 HZ c (3,4-Dichloro-phenyl)-(3- 287
isopropyl-pyrrolidin-3-yl)-
N cl methanone
G 9.12 9.62 7.68
167 \ o ({8)-3-Butyl-pyrrolidin-3-  100.0-
yl)-(8,7-diflucro-1H-indel- 1010
5-yi)-methanone
NTOF N
H

n



1H-indol-5-y1)-methanone 9.4 7.71 7.83 (4-Bromo-3-chlorophenyl)-(3-propy) pyrrolidin -3-y1)
-methanone 331 75 6.08 6.1 (4-Phenoxy-phenyl)-(3- propyl-pyrrolidin-3-y1)- methanone 310
8.84 6.28

- 65 -

Exp. Structure Name mp/M+H  SERT  NET DAT

HC 764 6.63 6.24
168 {(R}-3-Butyl-pyrrolidin-3-  99.0-100.0
yli-(6,7-difluoro-1H-indol-
5-yl)-methanone
| He 3.06 8.91 8.75
169 o {7-Fluore-1H-indol-5-y1)- 1190~
{3-[2-(1-methyl- 120.0
N cyclopropyl)-ethyl}-
N B pyrrolidin-3-vij-methanone
F
9.32 8.93 9.21
17 [(8)+3-(3,3-Dimethyi- 198.7-
butyl}-pyrrolidin-3-vl]-(7- 1999
fluoro-1H-indol-5-v1)-
methanone
7.2 7.76 7.16
171 [(R)-3-(3,3-Dimethyl- 135.5-
butyl}-pyrrelidin-3-yl}-(7- 138.9
fluoro-1H-indol-5-v1)-
methanone
HE 8.96 839  8.44
172 H,0 s i
o {3.4-Dichloro-phenyl)-[(S)-  190.0-
I o 3-(3,3-dimethyl-butyl)- 191.0
pyrrolidin-3-yl]-methanone
N ci
H
H.G 7.37 7.42 6.99
o H, oL ~CHs
173 . {3,4-Dichloro-phenyl)- 188.0-
; o [(R)“S‘(3,3"dlmeﬂ1)d* 182.0
butyl)-pyrrolidin-3-yl}-
N i methanone
o 952 817 785
174 He @ (3.4-Dichi bl .
- 3,4-Dichloro-phenyl)- 167.5-

{(8)-3-isobutyl-pyrrolidin-  168.5

M cl 3-yl}-methanone



5.32 (4-Chloro-3-isopropoxy- pheny1)-(3-propy1- pyrrolidin-3-y1)-methanone 310  8.32 8.46 7.08
(6-Fluoro-1H-indo1-5-y1)- 275 (3-pro pyl -pyrro lidin -3- y1)- rnethanone - 61 - mp/M+H SERT
8.96 NET 7.7 DAT '

- 66 -

Exp. Structure Name : mp/M+H  SERT  NET DAT
HC 8.58 8.08 7.84

{3,4-Dichlore-5-fluoro- 333

phenyl)-[3-(3-methyl-

butyl}-pyrrolidin-3-yl}-

methanone

P g
176 Hsc)\§ o {3,4-Dichloro-phenyl)- 166.5-
((R)-3-isobutyl-pyrrolidin-  167.5
N o
H

3-yi}-methanone

7.58 6.99 6.78

HC C%H 8.4 7.98 7.58
177 30 (3,4-Dichioro-5-fluoro- 347
e phenyl}-{3-(3,3-dimethyl-
butyl}-pyrrolidin-3-yl]-
methanone
7.09 7.01 6.28
178 {3,4-Dichloro-phenyl) - 154.0-
[{R}-3-{3-methyl-butyl)- 155.0
pyrrolidin-3-yij-methanone
6.86 6.6 6.31
179 (3,4~Dichloro-5-fiuoro— 119.0-
phenyl)-{(R)-3-(3-methyl- 120.0
butyl)-pyrrolidin-3-yi]-
methanone
HCn_~CHs 8.96 8.32 8.21
180 . i {3,4-Dichloro-5-fluoro- 119.0-
“ phenyD)-[(S)-3-(3-methyl-  120.0
N o butyl)-pyrrolidin-3-yi]-
F methanone
8.41 763 7.2
181 i (3-Cyclopropylmethyl- 109.0-
| TN pyrrolidin-3-yl}-(7-fluoro-  110.0
N 7 y 1H-indel-5-y1)-methanone
E
H oo 808 724 6.43
16 it (3,4-Dichloro-phenyl)-[3- 317

(2~ethoxy-ethyl)-

Gl pyrrolidin-3-yl}-methanone



7.37 149.5-

Exp.

183

184

186

187

188

189

150.5

Structure

H,C
o]
cl
cl

F
_ o,
HQC+CH3
o
ci
N o
i
F
oH,
HCcH,
o
Ny
W
N
N >
CHy
HC CH,
0 .
F‘
N NH
H 4
i
CH,
HC 9
F
N NH
H Zz

7.58 6.27 6.36 305

8.77 6.95 280

67 -

Name

{7-Fluoro-1 H-indol-5-y1) -
[3-{tetrahydro-pyran-4-
yhmethvl}-pyrrolidin-3-yl}-

methanone

{3,4-Drichloro-phenyl}-{3-
[2-{1-methyl-cyclopropyl)-
ethyl}-pyrrolidin-3-vl}-

methanone

(3.4-Dichloro-5-fluoro-
phenvl)-[(R}-3-(3,3-
dimethyl-butyl)-pyrrolidin-
3-yl}-methanone

{3,4-Dichloroe-5-fluoro-
phenyl)-[{S}-3-(3,3-
dimethyl-butyl)-pyrrolidin-

3-ytl-methanone

[3-(3,3-Dimethyl-butyl)-
pyrrolidin-3-v1]-(1H-

indazol-5-yi}-methanone

{4-Amino-3-chloro-5-
fluoro-phenyl)-{3-(3,3-
dimethyl-butyl)-pyrrolidin-

3-yl]-methanone

{4-Amino-3-chloro-5-
fluoro-phenyl)-(3-isobutyl-

pyrrolidin-3-yl)-methanone

9.217.527.32 331

mp/M+H  SERT NET

851 8
139.0-
140.0

8.78 8.22
188.0-
189.0

7.16 6.82
171.0-
172.0
_ 8.78 8.32
347

9.2 8.18
2400~
241.90

8,48 8.74
327

203 8.29
299

DAT
7.85

8.1

6.66

8.36

8.14

8.66



8.98 7.59 7.12 299

Exp.

190

191

192

193

194

195

156

197

Structure

F

g
o
ci
N NH,
H 4
CH,
o
H.C
3 al
N ol
H
F
G _CH,
0
F
N NH,
¢

8.96 8.04 7.56 185.0-

187.0

- 68 -

Name

{3,4-Dichloro-5-flaoro-
phenyl}-{3-(tetrahydro-
pyran-d-yimethyl)-
pyrrolidin-3-yl] -methanone

{4-Amino-3-chloro-
phenyl}-13-(3,3-dimethyl-
butyl)-pyrrolidin-3-vi]-
methanone

{4-Amino-3-chlorp-
phenyl)-{3-isobutyl-
pyrrolidin-3-yl}-methanone

(3,4-Dichloro-phenvyl}-{3-
pyrazol-1-ylmethyl-
pyrrolidin-3-yl}-methanone

{3-Cyclopentyl-pyrrolidin-
3-y1)-(3,4-dichloro-

phenyl}-methanone

{4-Amino-3-chioro-
phenyl)-[3-{3-methyl-
butyl}-pyrrolidin-3-vii-

methanone

{3,4-Dichloro-5-fluore-
phenyl)-((S)-3-isobutyi-
pyrrolidin-3-yl)-methanone

{4-Amino-3-chloro-5-
fhuero-phenyl}-{3-(3-
methyl-butyl}-pyrrolidin-3-

yl}-methanone

mp/M+H

153.0-
154.0

309

281

325

313

100-0-
101.0

153.0-
134.0

92.0-93.0

9.06 7.47 6.72 311

SERT
8.47

8.88

8.19

9.07

8.94

9.33

8.32

8.76 8,72

NET
7.44

8.28

7.68

7.03

8.36

8.1

8.62

DAT
7.17

8.47

7.37

6.49

7.28



7.8 140.0-
180.0-

Exp.

198

ig¢

200

201

202

203

204

205

141.0

Structure

8 (o
Cf
=
\ I l

L, LA

a4

Ci

CH,
Ho ] ©
o)
H,C
N cl
g
o)
e CH,
o)
cl
N o
cl

Cl

N Gl

- 69 -

Name

{3-Chloro-2-phenoxy-
phenyl}-{3-propyl-

pyrrolidin-3-y1}-methanone

(3,4-Dichloro-phenyl)-{3-
(2,2-dimethyl-propyl)-
pyrrolidin-3-yi]-methanone

(3.4-Dichloro-phenyl}-[3-
(3-methoxy-3-methyl-
butyl)-pyrrolidin-3-yl]-

methanone

{4-Chloro-3-phenoxy-
phenyl)-(3-propyl-
pyrrolidin-3-yl}-metharone

(3-Chloro-4-phenoxy-
phenyl}-{3-propyl-
pyrrolidin-3-yl}-methanone

{2-Amino-3,4-dichloro-
phenyl)-{ 3-lsabutyl-
pyrrolidin-3-yl}-methanone

(3-Chioro-4-methyl-
phenyl)-{3-(3,3-dimethyl-
butyl)-pyrrolidin-3-y1}-

methanone

({R}-2-Benzyl-pyrrolidin-
2-yl)-(1H-indol-5-y1)-

methanone

mp/M+H  SERT NET
6.82 6.77
344

199.0-
202.0

145.0-
146.8

544

344

316

176.7-
178.6

- 63 - Name mp/M+H SERT NET DAT 779 6.97 5.77 (3,4-Dichloro-2-hydroxy-
phenyl)-(3-propyl-pyrrolidin-3-y1)-methanone 181.0

DAT



8.98 8.59 8.12 (7-Fluoro-1H-indol-5-y1)- 119.0-
9.06 8.78 (7-Fluoro-1H-indo1-5-y1)- 109.0-

Exp.

26

208

209

210

211

212

Struciure

CH,
0
a
NH
o
CH,
o)

CH,
0
cl
NH
Ci
F
B,C
o
c
NH
cl
H3<:ﬁ
o_ ©
¢l
NH
ci
He
0
NH N
H
Fu_ F
o
cl
NH
cl

- 70 -

Name

(3,4-Dichloro-phenyl}-(2-
propyl-pyrrolidin-2-yl)-

methanone

{3,4-Dichloro-phenyl)-
({(R)-2-propyl-pyrralidin-2-

yl}-methanone

(3,4-Dichloro-phenyl)-
((S)-2-propyl-pyrrolidin-2-

yi}-methanone

{3,4-Dichloro-5-fluoro-
phenvl)-{2-propyi-
pyrrolidin-2-yl}-methanone

(2-Butyl-pyrrolidin-2-yl)-
(3,4-dichloro-phenyl}-

methanone

(3,4-Dichloro-phenyt}-(2-
cthoxymethyi-pyrrolidin-2-

yl}-methanone

(2-Butyl-pyrrolidin-2-yh)-
(1H-indazol-5-y1)-

methanone

(3,4-Dichloro-phenyl})-[2-
(3,3-difluoro-allyl)-
pyrrolidin-2-yl]-methanone

(3,4-Dichioro-phenyt)-
{{2R,4R)-4-hydroxy-2-
propyl-pyrrolidin-2-y1)-

mp/M+H

287

154.0-
155.0

202.0-

2035

119.5-

120.0

303

>300

321

302

SERT
§.59

8.5

8.48

&8

7.98

7.56

NET
7.66

7.89

7.15

7.35

8.16

7.3

8.15

7.1

6.51

(3-isobutyl-pyrrolidin-3- y1)-methanone 120.0 9.1
[3-(3-methyl-buty1)- pyrrolidin-3-yll-methanone 110.0

DAT
7.84

8.17

7.33

8.02

82

7.64

7.12

7.09



6.6 5.36 5.32 (3-Butyl-pyrrolidin-3-y1)- 300 (3-chloro-5-fluoro-4- hydroxy-phenyl)- methanone

9.37 8.8 8.27 (7-Fluoro-1H-indo1-5-y1)- 141.8-

Exp.

213

(216

217

218

219

222

Structure
CH,
0
Cl
) . g o
NH
HOY K/ o o
CH,
o)
N
fH N
h
£
CH,
o
cl
N
i
MG CH,
CH,
o)
ci
NH
MH,
CH,
o
N
NH N
H
H,C
o]
el
Nk
NH,
H:,,C\/::H3
O e}
\N
NH N4
H
CH,
0
Ci
=

N

\

-71 -

Name

methanone
(3,4-Dichloro-phenyl;-
((28,4R)-4-hydroxy-2-

propyl-pyrrolidin-2-yi}-

methanone

{7-Fluoro-1H-indol-5-y1)-
{2-propyl-pyrrolidin-2-yl)-

methanone

{3,4-Dichloro-phenyl)-
(5,5-dimethvi-2-propyi-
pyrrolidin-2-yl}-methanone

(4-Amino-3-chioro-
phenyl}-(2-propyl-

pyrrolidin-2-yl)-methanone

{1H-Indazol-5-y1)-(2-
propyl-pyrrolidin-2-yl)-

methanone

{4-Amino-3-chioro-
phenyl)-{2-butyl-
pyrrolidin-2-yl}-methanone

{1H-Indazol-5-y1}-(2-
isopropoxymethyl-

pyrrolidin-2-yl)-methanone

(3,4-Dichloro-phenyl}-({S)-

4-fluore-2-propyl-
pyrrolidin-Z-yl}-methanone

mp/M-+H

108.5-
109.0

264.0-
265.0

244.0-
246.0

208.0-
209.0

281

288

SERT

6.34

8.2

8.7

§.17

8.98

7.98

5.97

NET

6.7

8.68

6.24

8.1

774

8.62

5.84

((S)-3-isobutyl-pyrrolidin- 143.0  3-y1)-methanone

DAT

6.49

8.44

7.14

8.2

7.79

7.82

6.6



7.35 7.7 6.66 (7-Fluoro-1H-indol-5-yH- 196.2-

9.12 8.88 9.06 [3-(3,3-Dimethyl-buty1)- 135.0-

Exp.

224

226

fav
b
~i

228

228

230

231

Structure
Gy
o}
MNH N
CH,
o)
ol
M,
on NH o
CH,
1ol
cl
HQC’O NH
=0 el
CHl,
o]
HLC
Wy
MH 4
H
0
N N
pH N
H
GH,
G
al
- NH o
CH,
o)
cl
NH
o cl
CH,
Q
HO

.72 -

Name

{(1H-Indol-5-y)-(2-propyl-
pyrrotidin-2-yl}-methanone

{3,4-Dichloro-phenyl)-
{{R)-4-methoxy-2-propyl-

pyrrolidin-2-yl}-methanone

{3,4-Dichloro-phenyl)-
{4,4-dimethoxy-2-propyl-
pyrrolidin-2-yl}-methanone

(1H-Indazol-3-v1}-(2-
isobutyl-pyrrolidin-2-yl}-

methanone

(2-Cyclopropylmethyl-
pyrrolidin-2-yl)-{1H-

indazol-5-yl)-methanone

(3,4-Dichloro-phenyl)-
{(R}-4-hydroxy-2-propyl-

pyrrolidin-2-yl}-methanone

5-(3,4-Dichloro-benzoyi)-
5-propyl-pyrrolidin-3-one

{4-Amino-3-chloro-
phenyl}-(2-isobutyl-
pyrrolidin-2-yl}-methanone

(1H-Indazol-5-yl)-({R)-2-
propyl-pyrrolidin-2-y1)-

methanone

mp/M+H . SERT

8.69
257

5.97
317

597
347

8.25
500

7.94
291.0-
2920
110.0-
111.0
301

9.13
149.0-
140.0

7.77
258

NET
8.45

3.81

5.81

7.88

6.35

537

8.26

7.88

((R)-3-isobutyl-pyrrolidin- 197.8 3-y1)-methanone

DAT
8.61

6.38

7.85

~1
=2}

6.36

6.08

8.3

7.89



pyrrolidin-3-y1]-(7-fluoro- 136.0 1H-indo1-5-y1)-methanone 9.27 8.09 7,46
(3,4-Dichloro-phenyl3)-(3- isobutyl-pyrrolidin-3-y1)- methanone 301 - 64 - Name mp/M-F1-1 SERT
NET DAT 9.1

- 73 -
Exp. Structure Name mp/M+H  SERT  NET DAT
6.39 6.7 6.5
252 (1H-Indazol-5-y1)-((S}-2- 258
propyl-pyrrolidin-2-y1}-
methanone
852 766 7.86
233 i o {4-Amino-3-chloro- 146.0-
phenyl)-(2- 1470
H NH, cyclopropylmethyl-
pyrrolidin-2-yl)-methanone
oH, ' 6.43 6.28 6.68
234 7 o (3,4-Dichioro-phenyt)- 303
{(8)-4-hydroxy-2-propyl-
HO N cl pyrrolidin-2-yl) -methanone
H,C 7.2 696 738
2 j) 5 : {2-Ethoxymethyl- 274
pyrrolidin-2-yl)-{ 1 F-
N r}N indazol-5-vl}-methanone
H
8.32 8.07 8.46
236 (2-(3,3-Dimethyl-butyl)- 300
pyrrolidin-Z-yi]-(1H-
indazol-5-y1)-methanone
: 8.5 8.62 8.59
7 q (1H-Indazol-5-yD-12-(3-  126.0-
A methyl-butyl)-pyrrelidin-2-  127.0
NH N/N vl]-methanone
H
HC. L CH, 872 866 8.63
258 o (4-Amino-3-chloro- 119.0-
Ct phenyl}-[2-(3-methy!- 1200
A butyl)-pyrrolidin.2-yl]-
N, methanone
H,G. CH, 858 821 8.28
29 s} o} {(4-Amine-3-chloro- 297

Ci phenyl)-(2-
NH isopropoxymethyl-
NH,

pyrrolidin-2-yi}-methanone



7.59 7.58 (3,4-Dichloro-5-fluoro- phenyl) -(3 -isobutylpyrrolidin-3 -y1) -methanone 319
7.45 (3-Butyl -pyrrolidin-3-y1) - 70.0-71.0 (6,7-difluoro-1H-indo1-5- yl) -methanone

(7-Fluoro-1H-indo1-5-y1)- 106.0-

Exp.

240

241

242

243

244

245

246

247

248

Structure

H.Co T,CHE
e} O

H.C
oy CHs
0
of
NH
NH,
/=N
s e o
!
NH N
H
o
W \/N
. N
H

o
S
NH v
H
CH,
o
H,C
N
NH g
A
CH,
P
HG y o
N M
NH /

- 74 -
Name
(4-Amino-3-chloro-5-

fluoro-phenyl)-(2-
isopropoxymethyl-

pyrrolidin-2-yl}-methanone

{4-Amino-3-chloro-
phenyl)-{2-ethoxymethyl-

pyrrolidin-2-yl)-methanone

{4-Amino-3-chloro-
phenyl)-{2-(3,3-dimethyl-
butyl)-pyrrolidin-2-yi]-

methanone

(1H-Indazol-5-y1}-(2-
thiazol-4-ylmethyl-
pyrrolidin-2-yi)-methanone

{2-Cyclobutylmethyl-
pyrrolidin-2-yh-(1H-

indazol-5-y1)-methanone

{2-Cyclopentylmethyl-
pyrrolidin-2-y1}-(1H-

indazal-5-yl)-methanone

(2-Cydohexyimethyl-
pyrrolidin.2-v1}-(1H-

indazol-5-yl)-methanone

(1H-Indazol-5-y1)-{{S5)-2~
isobutyl-pyrrolidin-2-y1)-

methanone

{1H-Indazol-5-y1)-{{R)-2-
isobutyl-pyrrolidin-2-v1)-

miethanone

mp/M+H

315

309

313

>300

>300

104.0-
105.0

272

b2
~]
[

SERT
6.38

7.88

8.98

7.34

8.32

§.55

8.54

8.63

7.39

NET
6.38

7.82

9.02

6.68

7.82

8.18

8.1

8.84 9.51
9.44 9.26 9.02

DAT
6.46

7.6

8.77

6.62

7.86

8.32

8.05

7.1



[ (S)-3-(3-methyl-butyl1)- pyrrolidin-3-yl] -methanone 107.0
-1H-indo1-5-y1)- 109.0- (R)-3-(3-methyl-butyl)- 110.0
(7-Fluoro-1H-indo1-5-y1)- 291

7.76 8.16 7.08 (7-Flu oro
-methanone 7.98 7.58 6.58

-75-
Exp. Structure Name mp/M+H  SERT  NET DAT
249 [2-(2-Cyclohexyl-ethyl)- 326
o pyrrolidin-2-yl}-(1H-
S \\N indazol-5-yl)-methanone
N g
H
CH,
230 HC f (4-Amino-3-chloro- 114.0-
¢ phenyl)-((S)-2-isobutyi- ©115.0
N NH, pyrrolidin-2-yl)-metharone
CH,
21 HSCJ\E i (4-Amino-3-chioro- 114.0-
: “ phenyl)-((R)-2-isobutyl- 115.0
N NH, pyrrolidin-2-yl)-methanone
HC_ _CH,
2 E/ o {4-Amino-3-chloro~ 297
cl phenyl)-((S)-2-
A ", isopropoxymethyl-
pyrrolidin-2-vl)-methanone
M L CH,
253 ' \c';/\ o (4-Amino-3-chloro- 297
CE(L@Q phenyl)-((R}-2-
NH N, isopropoxymethyl-
pyrrolidin-2-ylj-methanone
CH, 9.52 7.3 8.2
454 GJU {3.4-Dichioro-phenyl}-{4- 130.0-
“ propyi-piperidin-4-yl}- 131.0
PN o methanone
CH, 9.18 7.8 8.06
255 2 (3,4-Dichloro-5-fluoro- 319
| “ phenyl}-(4-propyi-
HA . piperidin-4-yl}-methanone
£
CH, 9.27 741 8.i8
3% nge 9 (3,4-Dichloro-phenyl}-(4-  185.0-
¢ isobutyl-piperidin-d-yl)- 1860
HN - methanone



[3-(2-methoxy-ethyl)- pyrrolidin-3-y1]-methanone
3 -(3 -methyl-bu ty1)- pyrrolidin-3 -y1] -methanone

isopropyl-pyrrolidil-3-y1)- methanone 287

Exp.

258

260

262

Structure
H,C

o]
H N Cl
Hi
= Cl

CH,

a
MO L ce,
o
cl
HN o
H.C
o]
Ci
HN e
|
F
HCo L CH,
o)
ol
I =
HN\) ay
F
H,Ce _-CH,
s}
i
~
HN L
NH,
cH
el cH,
o
ol
HIN
cl
F
He

o)
cl
HN
NH,

-76 -
Name
(4-Butyl-piperidin-4-yl}-

(3,4-dichloro-phenyl)-

methanone

(3,4-Dichloro-phenyl)-4-

(3,3-dimethyl-butyl)-

piperidin-4-yl]-methanone

(4-Butyl-piperidin-4-yl)-
(3,4-dichloro-5-flucro-
phenyl}-methanone

(3,4-Dichloro-5-fluoro-
phenyl)-[4-(3-methyl-
butyl)-piperidin-4-y1}-

methanone

{4-Amino-3-chioro-
phenyl)-{4-(3-methyi-
butyl)-piperidin-4-vl]-

methanone

{3,4-Dichloro-5-fluoro-
phenyl}-[4-{3,3-dimethyl-
butyl)-piperidin-4-yl}-

methanone

{4-Amino-3-chloro-5-

fluoro-phenyl)-(4-butyl-

piperidin-4-yl)-methanone

mp/M-+H

115.0-
116.0

231.0-
232.0

141.0-
1420

181.0-

182.0

180.0-
181.0

205.0-
206.0

184.0-
185.0

SERT
§.88

8.06

8.8

8.3

8.42

8.06

NET

727

7.14

7.57

7.46

7.56

7.31

8.16

8.92 8.38 8.21 (3,4-Dichloro -phenyl)-[ (S)- 315
8.78 6.68 6.38 (3,4-Dichloro-phenyl) -(3-

DAT
8.08

8.18

7.9

8.38

8.23

872



9.12 9.62 7.68 ((8)-3-Butyl-pyrrolidin-3- 100.0-

- 65 - Name mp/M-FH SERT NET DAT 7.64 6.63

Exp.

264

265

266

268

265

270

Structure

GH,
He on,
o
cl
HN
NH,
CH,
e
i
HN
NH,
CH,
o
HC o
HN
NH,

-77 -

Name

(4-Amino-3-fluoro-
phenyl)-[4-(3,3-dimethyl-
butyl)-piperidin-4-vl]-

methanone

{4-Amino-3-chloro-
phenyl)-{4-butyl-piperidin-

4-yl)-methanone

{4-Amino-3-chloro-
phenyl}-{4-isobutyl-
piperidin-4-vl}-methanone

(3,4-Dichlore-5-fluoro-
phenyl}-{4-isobutyl-
piperidin-4-yl)-methanone

{4-Amino-3-chloro-
phenyl)-{4-(3,3-dimethyl-
butyl)-piperidin-4-yl}-

methanone

{4-Amino-3-chloro-
phenyli-(4-propyl-
piperidin-4-yl)-methanone

(4-Amino-3-chloro-5-
fluoro-phenyl)-{4-isobutyl-

piperidin-4-yl}-methanone

(3,4-Dichioro-phenyl)-
{(1R,58}-3-propyl-8-aza-
bicyclo[3.2.1]oct-3-v1)-

methanone

mp/M-+H

236.0-
237.0

135.0-
136.0

159.0-
160.0

166.0-
167.0

260.0-
261.0

108.6-
109.0

208.0-
2000 -

230.0~
231.6

SERT
8.05

8.58

9.21

8.32

8.84

8.51

7.16

NET
7.41

-3
S
[

7.46

7.66

7.58

8.17

7.04

yl1) -(6,7-difluoro-1H-indol- 101.0 5-y1)-methanone

DAT
8.48

8.01

8.14

o
[¥%)

8.62

7.7

8.52

7.83



6.24 ((R)-3-Butyl-pyrrolidin-3- yl) -(6,7-riff-Moro- 1H-indol- 99.0-100.0 5-y1) -methanone 9.06
8.91 8.75 (7-Fluoro-1H-indo1-5-y1)- 119.0- (3- [2-( 1-methyl- cyclopropyl) -ethyl] - pyrrolidin-3 -y1J
-methanone 120.0 9.328.939.21

-78 -
Exp. Structure Name mp/M+H  SERT  NET DAT
2 (4-Amino-3-chloro-5- 341
fiuoro-phenyl)-{4-{3,3-
dimethyl-butyl)-piperidin-
4-yl}-methanone
7 (4-Amino-3-chloro-5- 299
fiuoro-phenyt}-{4-propyl-
piperidin-4-yl}-methanone
474 {4-Amino-3-chloro-5- 197 0-
fluoro-phenyl)-{4-(3- 205.0
methyl-buiyl}-piperidin-4-
yi}-methanone
8.77 7.4 7.36
a7 {3,4-Dichloro-phenyl)-(3- 191.0-
propyl-piperidin-3-y1)- 192.6
methanone
8.28 6.6 6.28
476 {4-Chloro-3-fluoro- 284
phenyl)-{3-propyl-
piperidin-3-yl}-methanone
8.3 6.93 7.68
&7 (3,4-Dichioro-phenyi)-(3- 317
ethoxymethyl-piperidin-3-
yi}-methanone
9.12 8.03 7.76
z78 (3,4-Dichloro-phemyl)- 167.0-
((S)-3-propyl-piperidin-3-  170.0
y1)-methanone
7.58 6.28 6.8
279 (3,4-Dichloro-phenyl)- 162.0-
¢
| o ((R)-3-propyl-piperidin-3- 1640
g yi)-methanone

TZ



[(S )-3-(3,3-Dinaethyl- 198.7-  butyl)-pyrrolidin-3-yl] -( 7 - flu oro-1H-indo1-5-y1) - methanone 199.9
7.27.76 7.16 [ (R)-3-(3,3-Dirnethyl- 135.5-  butyl) -pyrrolidin-3-yll -(7- 138.9 Ruoro- 1H-indo1-5-y1)
- methanone

-79.
Exp. Structure Name mp/M+H  SERT NET DAT
7.32 7.72 5.98
280 {3-Chloro-5-fluoro- 196.0-
phenyl)-(3-propyl- 197.0
piperidin-3-yl}-methanone
g
G, 773 529 527
281 i {3-Propyl-piperidin-3-yl}- 300
{4-triflnoromethyl-phenyl)-
v F methanone '
FF .
CH, 7.81 616 6.1
282 i {4-Chloro-phenyi)-(3- 266
propyl-piperidin-3-v¥l)-
N ot methanone
CH, 6.66 5.77 5.28
283 i {4£-Fluoro-phenyl}-(3- 250
propyl-piperidin-3-vl}- -
N E methanone
CH, 7.26 6.18 5.8
284 i (3-Propyl-piperidin-3-yl}- 246
p-tolyl-methanone
N CH,
CH, 8.56 7.28 6.86
285 i {4-Chloro-3-methyl- 280
s phenyl)-(3-propyl-
N _ i piperidin-3-yl)-methanone
CH, 8.5 7.51 6.72
286 %Cl (3-Chloro-4-methyl- 182.0-
phenyl)-{3-propyl- 183.0
N oH, piperidin-3-yl)-methanone
Gy 8.48 8.83 7.59
27 he g (7-Fluoro-1H-indol-5-y1)-  186.5-
R {3-isobutyl-piperidin-3-yl}- 1873
N N methanone



8.96 8.39 8.44 (3,4-Dichloro-phenyl)- [ (S)- 190.0-

-rnethanone 191.0  7.37 7.42 6.99 (3,4-Dichloro-phenyR- 188.0-

butyl)-pyrrolidin-3-yl]- methanone 189.0

Exp.

288

289

290

291

292

294

Structure
CH,
o]
) ol
¥ F
H
CH,
o)
CH
N 3
H
CH,
o,
o} CH,
N Ci
H
CH,
0
F
f =%
N k/ F
H
F
O
N
N
H H
F
CH,

GH,
%
N [
H
HacYCHa
o ©
N
N N
H

- 80 -

Name

{3-Chloro-4-fluoro-
phenyl)-(3-propyl-
piperidin-3-yl)-methanone

{4-Isopropyl-phenyl}-(3-
propy!-piperidin-3-yl)-

methanone

{4-Chloro-Z-methyl-
phenyl)-{ 3-propyl-
piperidin-3-yl)-methanone

{3-Propyl-piperidin-3-yI}-
(3,4,5-trifluoro-phenyl)-

methanone

{3-Cyclopropylmethyl-
piperidin-3-yl)-(7-fluoro-
1H-indoi-5-y1)-methanone

Biphenyi-4-yl-(3-propyl-
piperidin-3-ylj-methanone

(4-Iodo-phenyl)-{3-propyl-
piperidin-3-yl)-methanone

{7-Fluoro-1H-indol-5-vi)-
(3-isopropoxymethyl-
piperidin-3-yl)-methanone

mp/M+H

284

274

214.5-
2150

168.4-
169.5

223.0-
224.0

129.0-
130.0

135.0-
136.0

319

SERT
7.81

7.37

8.07

6.97

8.31

7.6

9.04

7.7

NET
7.27

5.8

8.5

6.2

3 -(3,3-dimethyl -butyl) - pyrrolidin-3-ylI
RR)-3-(3,3-dimethy1-

DAT
6.52

5.3

578

7.47

5.92

6.41



9.52 8.17 7.85 (3,4-Dichloro-pheny0 - 167.5- ( (S) -3-isohutyl -pyrrolidin - 168.5 3-y1)-methanone
- 66 - mp/M+H SERT 8.58 NET 808 DAT 7.84 333

-8] -
Exp. Structure Name mp/M-+H  SERT  NET DAT
CH, 6.42 7.25 6.56
296 (7-Fluoro-1H-indol-5-y1)-  319.6-
(($)-3-propyl-piperidin-3-  320.7
yi)-methanone
7.03 5.36 5.3
297 4-(3-Propyl-piperidine-3-  115.0-
carbonyl)-benzonitrile 116.0
CHy 8.93 8 7.14
298 i . ' {3,4-Dichloro-5-fluoro- 199.0-
| phenyl)-(3-propyl- 200.0
N & piperidin-3-yi)-methanone
¢
8.8 7.24 5,95
9 Naphthalen-1-yl-{3-propyl-  109.0-
piperidin-3-yl}-methanone  110.0
661 . 59 532
300 Phenyi-{3-propyl- 232 :
piperidin-3-yi)-methanone
8.32 7.14 6.99
301 {3,4-Dichloro-2-fluoro- 130.0-
phenyi) -(3-propyl- 132.0
piperidin-3-yl)-methanone
9.26 8.24 6.36
502 i N (3-Propyl-piperidin-3-yl})-  241.0-
{3,4,5-trichloro-phenyl)- 215.0
N cl methanone

7.65 5.33 5.32

N .
ct
CH,
303 i (3-Chloro-4-hydroxy- 265.6-
cl
phenyl}-(3-propyl- 266.9
. on piperidin-3-y1)-methanone



7.58 6.99 6.78 166.5- 167.5 8.47.987.98347 7.097.016.28 154.0- 155.0

Exp. Structure

304

305 o O

306 ~ 7

307 9]

308 Q

N
H
CH,
”9 W
N ol
3
310 2 @
C,
N Cl

311 a
o]

N Ci

-82 -

Name mp/M+H  SERT

7.65
(3-Propyl-piperidin-3-yl}-  154.0-
[4-(1H-pyrazol-3-y1)- 155.0
phenyl]-methanone; {succinate
compound with (E}-but-2-  sait)
enedioic acid

8.78
{4-Chloro-naphthalen-1- 131.0-
y1}-(3-propyl-piperidin-3- 132.0
yl}-methanone

7.5
{4-Chloro-3- 310
methoxymethyl-phenyl}-(3-
propyl-piperidin-3-yl)-
methanone

8.08
(4,5-Dichiore-2-flucro- 182.0-
phenyl)-(3-propyl- 1825
piperidin-3-yl)-methanone

8.3
Indan-5-yi-(3-propyl- 76.0-77.0
piperidin-3-yl)-methanone

8.98
(4-Chloro-3-cyclopropyl- 84.5-85.5
phenyl)-(2-propyl-
piperidin-3-yl)-methanone

7.46
1-[2-Chloro-5-(3-propyl- 308
piperidine-3-carbonyl)-
phenyl}-ethanone '

9.18
(3.4-Dichloro-5-methyl- 220.0-
phenyl)-(3-propyl- 221.0

piperidin-3-v1)-methanone

NET
5.82

6.34

6.12

6.27

8.46

7.86

DAT
5.79

5.79

3.31

6.13

6.16

5.31

5.93



6.86 6.6 6.31 119.0- 120.0
Exp. Structure
?H3 o] o]

312 E :
CH,
~

CH,
313 Y 2
N
C;}H
N o 0
b
CH,
314 ol
]
CH
N s~
H
CH,
315 o
Ct
GH
ﬁ //S\\/ ’
o O
CH,
316 9
o)
~CH,
N Ci
H

318

4
319
&)

8.96 8.32 8.21 119,0-

-83-

Name

2-Chloro-N,N-dimethyl-5-
(3-propyl-piperidine-3-

carbonyl)-benzamide

2-Chloro-N-methyl-5-(3-
propyl-piperidine-3-

carbonyl)-benzamide

(3-Chloro-4-
methylsulfanyl-phenyl)-(3-
propyl-piperidin-3-yl}-
methanone

(3-Chloro-4-
methanesulfonyl-phenyl;-
{3-propyl-piperidin-3-yl)-

methanone

{4-Chloro-3-methoxy-
phenyl}-{3-propyl-
piperidin-3-yl}-methanone

{3,4-Dichloro-phenyl)-
{{1R,28,5R}-2-methyi-§-
aza-bicyclo{3.2.1]oct-2-v1)-

methanone

{3,4-Dichloro-phenyl)-
{{IR,2R,5R)-2-methyl-§-
aza-hicyclo{3.2.1]oct-2-y]}-

methanone

{({1R,25,5R)-2-Butyl-§-aza-
bicycio[3.2.1loct-2-y1)-(3,4-
dichloro-phenyl)-

methanone

120.0

8.417.63 7.2 109.0-

mp/M+H

337

323

312

344

296

90.0-91.0

SERT
5.43

5.46

§.98

6.08

8.78

6.02

7.94

5.88

NET
5.35

5.35

5.35

5.96

6.16

DAT
531

5.31

6.05

5.31

6.07

5.98

6.47

6.62



110.0

Exp.

326G

323

324

363

8.08 7.24 6.43 317

Structure

=

CN

o]

-84 -

Name

(3,4-Dichloro-phenyl)-
({1R,28,5R)-2-propyl-8-
aza-bicyclo{3.2.1)oct-2-y1}-

methanone

(3,4-Dichloro-phenyl)-
{{1R,2R,5R)-2-propyl-8-
aza-bicyclo{3.2.1]oct-2-y1)-

methanone

2-Chloro-5-(3-propyl-
piperidine-3-carbonyl}-

benzonitrile

4-(3-Propyi-pipericine-3-
carbonyl}-phthalonitrile

{6-Chloro-biphenyi-3-yl)-
{3-propyl-piperidin-3-yi}-

methanone

{3,4-Dichioro-phenyl}-
{(1R,2R,5R)-2-isobutyl-8-
aza-bicyclo{3.2.1]oct-2-y1)-

methanone

((1R,2R,5R)-2-Butyl-8-aza-
bicycio[3.2.1joct-2-y1)-(3,4-
dichloro-phenyl)-

methanone

(2-Propyl-pyrrolidin-2-yl)-
(1H-pyrrolo]2,3-b]pyridin-

5-yl)-methanone

mp/M-+H

145.0~
146.0

238.0-
2390

197.0-
198.0

186.0-
187.0

201.0-
202.0

341

100.0-
140"

38}
193]
C

SERT

59

8.1

8.93

7.55

774

7.82

NET

6.47

6.18

53

7.67

-67 - - 68 - mp/M+H SERT 8.47 NET 744 DAT 7.17 153.0-

DAT
6.36

7.46

5.29

6.56

154.0



98.288.47 309 8.887.687.37 281

Exp. Siructure
364
365 o
N cl
R
NH o
cl
CH,
366 e
i =
N
N N
H
CH,
367 o
I ~
AN~
N Cl
H
Ci
CH,
368 e
c
i 3
N
N cf
H
369

370 H,C CH,

371

8.19 7.03 6.49 325

-85 -

Name

{4,5-Dichloro-pyridin-2-
yi}-(2-propyl-pyrrolidin-2-

yi)-methanone

(5,6-Dichioro-pyridin-2-
y1)-(2-propyl-pyrrolidin-2-

yl}-methanone

{5-Chloro-pyridin-Z-yi}-(3-
propyl-pyrrolidin-3-yl)-

methanone

(5,6-Dichioro-pyridin-2-
v1)-(3-propyl-pyrrolidin-3-

y1)-methanone

{4,5-Dichloro-pyridin-2-
y1)-(3-propyl-pyrrolidin-3-
yl}-methanone

{5,6-Dichloro-pyridin-2-
yi)-(3-isobutyl-pyrrolidin-
3-yl)-methanone

{4,5-Dichloro-pyridin-2-
y1)-[3-(3,3-dimethyl-butyi)-
pyrrolidin-3-vi] -methanone

[3-(3,3-Dimethyl-butyl}-
pyrrolidin-3-yl}-quinolin-2-

yl-methanone

9.07 7.54 7.28 313

mp/M+H  SERT NET

7.98 7.81
288

75 7.16
288

7.54 7.66
253

7.64 7.04
288

7.9 8.58
238

7.96 7.4
202

7.89 8.04
330

8.69 8.52
311

DAT
6.68

7.08

6.84

7.37

8.36



8.94 8.36 8.25 100-0- 101.0 9.338.18153.0- 154.0 8.328.628.4292.0-93.0

- 86 -

Exp. Structure . Name mp/M+H  SERT  NET DAT
8 8.42 8.14
372 [3-(3,3-Dimethyi-butyl)- 300
pyrrolidin-3-yl}-(1H-

pyrrolel3,2-blpyridin-5-y1)-

methanone

873 q (3,4-Dichioro-phenyl}(2-  252.6-
“ propyl-azetidin-2-yi}- 254.0
cl methanone
CH, 8.1 7.24 7.31
37 a (4,5-Dichloro-thiophen-2- 293
y1)-(3-propyl-pyrrolidin-3-
\ VA y1)-methanone

7.32 6.48 6.05
v {4-Chloro-thiophen-2-yl)- 258
(3-propyl-pyrrolidin-3-yl}-

methanone

8.8 7.78 7.42
Benzo|b]thiophen-2-y1-(3- 274
propyl-pyrrolidin-3-yl)-

methanone

A
~F
e
o
o]
)
e
wn
~J
w

577 0 (3-Chioro-thiophen-2-yi}- 272
) (3-propyl-piperidin-3-y1}-

\ V methanone

C 8.98 7.32 6.37
" 1 {5-Fluoro- 292
benzo[b]thiophen-2-y1)-(3-
propyl-pyrrolidin-3-y1)-

-4

methanone
HSCj 8.02 7.68 7.41
s) s} {4,5-Dichloro-thiophen-2- 309
S y1)-(3-ethoxymethyl-

379

cl
x 4 oyrrolidin-3-yl}-methanone

I=Z



- 69 - Exp. StructureNamemp/M+H SERT NETDAT 6.82 6/7 344 199.0-

344

Exp.

380

382

383

384

385

386

Structure
H j

(6] o}
H

N/
H
F

X
CH, .
o
)
|
N F
H
,C
0
5
\ / Ci
N
H C
CH,
e}
s
\ / Cl
N
M Cl
H,

t
Cl

C

oF

ct
N
H Cl
H.C Ch,
0
S
\ / cl
N
H i
CH,
o}
HC
s

uap-

-R7 -
Name
(3-Ethoxymethyl-
pyrrolidin-3-yl}-(53-fluore-

benzo [b]thiophen-2-y1)-

methanone

{6-Fluoro-

benzo[k]thiophen-2-y1)-{3-

propyl-pyrroiidin-3-yl)-
methanone

(3-Butyl-pyrrolidin-3-yl)-
(4,5-dichioro-thiophen-2-

vi)-methanone

(4,5-Dichloro-thiophen-2-
y1)-({8)-3-propyl-

pyrrolidin-3-y1)-methanone

(4,5-Dichloro-thiophen-2-

* yD-{(R)-3-propyl-
pyrrolidin-3-vl) -methanone

{4,5-Dichloro-thiophen-2-
vi}-{3-(3-methyl-butyl)-

pyrrolidin-3-vl]-methanone

Benzol{b]thiophen-2-yi-(3-

isobutyl-pyrrolidin-3-yi3-

methanone

mp/M+H

308

292

307

253

321

202.0 145.0-
SERT NET  DAT
936 74 6.58
9 648 622
834 776 816
854 766 773
6.83 6.24
8.5 804 857
92 794 797

146.8



344 316 176.7- 178.6 5.888.147.35305 -70- 8.59 7.66 7.84 (3,4-Dichloro-phenyl)-(2-

- 88 -

Exp. Structure Name mp/M+H  SERT NET DAT
8.92 8.58 8.9

Benzo|blthiophen-2-vi-{3- 316

(3,3-dimethyl-butyl)-

pyrrelidin-3-vi]-methanone

8.66 7.64 8.1
e il (4,5-Dichloro-thiophen-2- 307
y1)-{ 3-isobutyl-pyrrolidin-

3-yli-methanone

CHy 834 8.08 8.66
se9 HC CH, ) ,
{4,5-Dichlorg-thiophen-2- 335
yii-[3-(3,3-dimethyl-butyl}-
A pyrroiidin-3-yl}-methanone

cH, 9.17 6.62 6.39
30 Q (5-Methyl- ' 288
§ benzo[b]thiophen-2-yi)-(3-

propyi-pyrrolidin-3-yl)-

Iz

methanone

9.21 6.92 6.75
1 (5-Chloro- 308
benzolblthiophen-2-y1}-(3-
propyl-pyrrolidin-3-vi)-
methanone

| 908 776 7.4l
392 Benzo[b]thiophen-2-yl- 274
{(S)-3-propyi-pyrrolidin-3-
yi}-methanone

7.3 6.48 5.88
393 Benzo[b]thiophen-2-yl- 274
{{R)-3-propyl-pyrrolidin-3-

yl)-methanone

8.42 7.9 §.34

. 5 ((S)-3-Butyl-pyrrolidin-3- 307
8 y1)-{4,5-dichloro-thiophen-
! Y 2-yl}-methanone

Iz
2]



propyhpyrrolidin-2-y1)- methanone 287  9.26 7.89 8.17 (3,4-Dichkro-phenyl)- 287
((R)-2-propyl-pyrrolidin-2- y1) -methanone 8.5 7A5 7.33 (3,4-Dichloro-phenyl)- 154.0-
((S)-2-propyl-pyrrolidin-2- y1)-methanone 155.0

- 89 -

Exp. Structure Name mp/M+H  SERT NET DAT
RC 6.94 6.34 6.66

” ({R)-3-Butyl-pyrrolidin-3- 307

g
' /_ekrs vh-(4,5-dichloro-thiophen-
| 2.yt
: 2-yi)-methanone
N \2;
R Cl

Benzoi{bithiophen-2-yl-[3- 330
(tetrahydro-pyran-4-
vimethyl)-pyrrolidin-3-yi]-

methanone

_ 8.69 7.92 7.91
396

9.09 7.22 7.27
397 (7-Fluoro- 292
benzo|blthiophen-2-yii-(3-

propvl-pyrrolidin-3-yl)-

methanone
SHy 8.47 6.92 _ 7.04
398 i {4-Fluere-
benzolb] thiophen-.’é-yl) -{3-
propyl-pyrrolidin-3-yi)-

38
N
B

Iz

methanone

& 7.05 7.42 6.52

HCw [ -CH,
399 Benzo|bithiophen-2-yl- 217.0-
H [{R}-3-(3,3-dimethyi- 218.0
butyl)-pyrrolidin-3-vl}-

methanone

9.08 8.62 8.79
40 Benzo[b]thiophen-2-yl- 219.0-
[(8)-3-(3,3-dimethyl- 220.0

butyl)-pyrrolidin-3-vl]-

methanone
8.1 7.65 7.9
o 0 (4,5-Dichloro-thiophen-2- 349
$ yi}-[3-(tetrahydro-pyran-4-
Ly yimethyl)-pyrrolidin-3-yi]-
H o methanone
8.75 8.33 8.08
02 [3-(3,3-Dimethyl-butyl)-  209.0-
pyrrolidin-3-yi]-(5-fluoro-  210.0
benzo{bjthiophen-2-yi)-

methanone




8.48 7.35 8.02 (3,4-Dichloro -5-tluoro- 202.0-
8.8 8.16 8.2 (2-Butyl-pyrrolidin-2-y1) - 119.5-

Exp.

4053

404

405

406

407

408

409

Structure

-

- 90 -

Name

[3-(3,3-Dimethyl-butyl)-
pyrrofidin-3-yl]-(4-fivoro-
benzo[b]thiophen-2-vl}-

methanone

(3-Butyl-pyrrolidin-3-y1}-
(4-fluoro-
benza[blthiophen-2-yl}-

methanone

[3-(3,3-Dimethyl-butyl)-

pyrrolidin-3-yl)-(7-fluoro-

benzo[b]thiophen-2-yl)-

methanone

{3-Butyl-pyrrolidin-3-vi)-
(7-fluore-
benzo[blthiophen-2-y1)-

methanone

{4-Fluoro-

benzo[b]thiophen-2-y1)-[3-

{tetrahydro-pyran-4-
ylmethyl}-pyrrolidin-3-yl}-

methanone
Benzo|k]thiophen-2-yi-(3-

ethylamine-pyrrolidin-3-
yl}-methanone

(7-Fluoro-

benzo|[b)thiophen-2-y1)-{3-

isobutyl-pyrrolidin-3-yl)-

methanone

mp/M+H

334

306

334

306

116.0-
117.0

289

306

SERT

8.62

8.66

8.33

8.58

761

9.16

NET
8.36

7.95

8.07

7.54

6.6

7.68

phenyl) -(2-propylpyrroliclin-2-y1) -methanone 203.5
(3,4-dichloro-phenyl)- methan one UO.0

DAT
5.54

8.1

7.92

7.8

7.69



8.33 7.3 7.64 (3,4-Dichloro-phenyl) -(2- ethoxymethyl-pyrrolidin-2- yl) -methan one 303

8.28 (2-Butyl-pyrrolidin-2-y1)- >300 (1H-indazol-5-yl)- methanone
(3,4-Dichloro-phenyl) 42-

Exp.

410

411

412

413

414

415

416

417

Structure

Tz

o /.

H,C o

-9 -

Name

(7-Fluoro-
benzo{bithiophen-2-v1)-[3-
(tetrahydro-pyran-4-
ylmethyl)-pyrrolidin-3-yl]-

methanone

{4-Fluoro-
benzo!b]thiophen-2-y1)-(3-
isobutyi-pyirolidin-3-vD)-

methanone

Benzo!b]thiophen-2-yl-(4-
propyl-piperidin-4-yl)-

methanone

(4,5-Dichloro-thiophen-2-
y1)-(4-propyi-piperidin-4-
ylj-methanone

{4,5-Dichloro-thiophen-2-
yl3-[4-(3,3-dimethyi-butyl)-
piperidin-4-yi}-methanone

Benzo{b]thiophen-2-yl-|4-
{3,3-dimethyl-butyl)-

piperidin-4-yl]-methanone

{4,5-Dichloro-thiophen-2-
y1}-{(8}-3-isobutyl-
pyrrolidin-3-yl)-methanone

{4,5-Dichloro-thiophen-2-
vy -((R)-3-isobutyl-
pyrrolidin-3-yl)-methanone

mp/M+H
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330

166.0-
168.0

165.0-
167.0
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CH, .

48 Q (4-Chioro-5-methyl- 272

thiophen-2-yl)-(3-propyl-

pyrrolidin-3-yl)-methanone

9.49 8.68 7.78
49 Benzo[blthiophen-3-yi-(3- 274
propyl-pyrrolidin-3-yh)-

methanone

9.08 8.26 7.49
420 (5-Fluoro- 292
benzolb]thiophen-3-v1)-(3-
propyi-pyrrolidin-3-yl}-
methanone

918 849 7.14

421 Benzo[b]thiophen-3-y1-(3- 290

ethoxymethyl-pyrrolidin-3-

| yli-methanone

” 928 9 8.25
%) ) Benzo{b]thiophen-3-yl1-(3- 288
| butyl-pyrrolidin-3-yl)-

N s methanone

9.24 9 8.72
Benzo[blthiophen-3-yi-[3- 302
(3-methyl-butyl}-
pyrrolidin-3-ylj-methanone

9.56 8.97 8.12
424 Benzo[bjthiophen-3-yi-(3- 288
isobutyl-pyrrolidin-3-y1)-

methanone

8.92 8.74 8.7
Benzo[blthiophen-3-yl-[3- 316
(3,3-dimethyl-butyl)-
pyrrofidin-3-yl]-methanone




6.7 6.5 258

Exp.

426

427

428

429

430

431

432

433

8.52 7.66 7.86 146.0-

Structure

e,
HG~ [-CH, F

H,C
Q
\ -
N 8
H
CH,
H,C CH,
9
| A
N

147.0

-93.

Name

[3-(3,3-Dimethyl-butyl)-
pyrrolidin-3-yi]-(5-fluoro-
enzolb]thiophen-3-y1)-

methanone

{5-Fluoro-
benzolb]thiophen-3-y1}-(3-
isobutyl-pyrrolidin-3-y1)-

methanone

(3-Butyl-pyrrolidin-3-y1)-
{5-fluoro-
benzo|bithiophen-3-vl}-

methanone

Benzolb]thiophen-3-yl-{4-
propyl-piperidin-4-vi)-

methanone

Benzo[blthiophen-3-yi-[4-
(3,3-dimethyl-butyl}-
piperidin-4-yi}-methanone

{3-Butyl-pyrrolidin-3-yl)-
(4-fluoro-
benzo[bithiophen-3-yl)-

methanone

(3-Butyl-pyrrolidin-3-y1)-
{7 -fluoro-
benzo[blthiophen-3-yi)-

methanone

[3-(3,3-Dimethyl-butyl)-
pyrrolidin-3-yl]-(7-finoro-
benzo bl thiophen-3-v))-

methanone

6.43 6.28 6.68 303

mp/M-+H
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SERT
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(7_—F1U0r0- 292

benzo{b]thiophen-3-v1)-(3-
propyl-pyrrolidin-3-y1}-

methanone
CH, 7.91 7.24 6.64

5 o
455 H (1H-Indol-2-y1)-{3-propyl- 257
‘ pyrrofidin-3-ylj-methenone

CH, 8.21 8.57 8.55
E (3-(3,3-Dimethyl-butyll- 299
pyrrolidin-3-y1}-(1H-indol-
| 2-yl}-methanone

CH, 8.76 7.1 7.38
47 i (1H-Indol-2-y1)-(d-propyl- 271
\ piperidin-4-yi}-methanone

38 {1-Benzenesulfonyl-1H- 439

indol-2-y1)-{4-(3,3-
dimethyl-butyl)-piperidin-

4-yl]-methanone
CHy 8.28 8.22 7.41
HC CH ) .
{3-(3,3-Dimethyl-butyl}- 317
i pyrrolidin-3-yli-{5-fluoro-
I 1H-indol-2-yl)-methanone

439

818 751 8.1
o (1H-Indol-2-y1)-[4-(3- 299
methyt-butyl)-piperidin-4-

yl]-methanone

8.44 7.32 7.9
1 i (4-Butyl-piperidin-4-yl)- 285
l {1H-indol-2-yl}-methanone
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Name

[4-(3,3-Dimethyl-butyl}-
piperidin-4-yl]-(1H-indoi-

2-yl}-methanone

{1-Benzenesulfonyl-1H-
indol-2-y1)-{4-isobutyi-
piperidin-4-yl)-methanone

{4-(3-Methyl-butyl}-
piperidin-4-y1}-{1-methyl-
1H-indol-2-yl}-methanone

[4-(3,3-Dimethyl-butyl)-
piperidin-4-yi]-(1-methyl-
1 H-indol-2-y1})-methanone

(1H-Indol-2-yi)-{4-

. isoburyl-piperidin-4-yl)-

methanone

(2-Butyl-pyrrolidin-2-yl)-
(1H-indel-2-yl)-methanone

{4-Chlore-1H-indol-2-y1)-
[3-(3,3-dimethyl-butyl}-
pyrrolidin-3-vi}-methanone

{5-Fluoroe-1H-indol-2-yl)-

{(4-propyl-piperidin-4-yl)-

methanone

(6-Fluoro-1H-indol-2-y1)-
{4-propyl-piperidin-4-yl}-

114.0-

mp/M+H
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Name

methanone

{7-Fluoro-1H-indol-2-v1)-
(4-propyl-piperidin-4-y1}-

methanone

(4-Flzoro-1H-indol-2-yl}-
{4-propyl-piperidin-4-yl}-

methanone

[3-(3,3-Dimethyl-butyl)-
pyrrolidin-3-yli-(1H-
pyrrolo|3,2-bipyridin-2-yl)-

methanone

{1H-Indol-2-yl}-
((1R,2R,5R}-2-propyl-8-
aza-bicyclo]3.2.1]Joct-2-y1)-

methanone

13-(3,3-Dimethyl-butyl)-
pyrrolidin-3-yi]-quinclin-2-

yl-methanone

{4-Propyl-piperidin-4-yl)-

quinclin-2-yl-methanone

(5-Chloro-quinolin-2-yi}-
[3-(3,3-dimethyl-butyl)-
pyrrolidin-3-yl]-methanone

[4-{3,3-Dimethyl-butyl}-
piperidin-4-y!]-(4-methyl-

quinolin-2-yl)-methanone

9.527.38.2130.0- 131.0 9.187.88.06 319
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300

8.69 8.52
311

283

345
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Name

[3-(3,3-Dimethyl-butyl)-
pyrrodidin-3-yl}-(4-methyl-

guinelin-2-yl}-methanene

{3,4-Dichloro-phenyl)-(5-
propyl-azetidin-3-yl}-

methanone

Benzold]isothiazol-3-y1-(3~
butyl-pyzrolidin-3-yl)-

methanone

Benzothiazol-2-y1-(3-
propyl-pyrrolidin-3-y1)-

methanone

(2-Amino-3,4-dichloro-
phenyl)-((8)-3-ethyl-
pyrrokdin-3-yl)-methanone

{4-Amino-3-chloro-
phenyl)-[(5)-3-(3,3-
dimethyl-butyl)-pyrrolidin-

3-yl]-methanone

{4-Amino-3-chlore-
phenyl)-[(R}-3-(3,3-
dimethyl-butyl)-pyrrolidin-

3-vl}-methanone

(2-Amino-3,4-dichloro-
phenyl}-{(R}-3-ethyl-
pyrrelidin-3-vl)-methanone

(4-Amino-3-chloro-
phenyi)-[(8)-3-(3-methyl-
butyl)-pyrrolidin-3-yi}-

mp/M+H SERT ~ NET  DAT

345

59.0-60.0

275

223.3-
231.0

193.1-
199.2
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(3,3-dimethyl-buty1)- piperidin-4-yl] -methanone 232.0
141.0- (3,4-dichloro-5-fluorop henyl) -methanone

8.06 7.14 (3,4-Dichloro-phenyl)- [4- 231.0-
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Exp.
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Name

methanone

{4-Amino-3-chloro-
phenyl)-1{R}-3-{3-methyl-
butyl)-pyrrolidin-3-yl]-

methanone

{3-Chloro-4-methyl-
phenyl)-{4-(3,3-dimethyl-
butyl)-piperidin-4-yli-

methanone

{4-Chloro-3-methyl-
phenyl)-{4-(3,3-dimethyl-
butyl}-piperidin-4-yl]-

methanone

{3-Chloro-4-
dimethylamino-pheny!}-{4-
(3,3-dimethyt-butyl)-
piperidin-4-yl]-methanone

(4-Chloro-3-phenoxy-
phenyl}-[4-(3,3-dimethyl-
butyl)-piperidin-4-yl] -

methanone

[4-Chloro-5-(4-fluoro-
phenvl)-thiophen-2-y1}-(3-
propyi-pyrrofidin-3-yl}-

methanone

(3-Methyl-
benzo{b]thiophen-2-yl)-(3-
propyl-pyrrolidin-3-yl)-

methanone

{3-Chloro-
benzo|blthiophen-2-y1)-(3-
propyl-pyrroiidin-3-yl}-

methanone

mp/M+H  SERT

295

237.6-
238.6

351

60.0-71.6G

308
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Exp. Structure Name mp/M+H  SERT  NET DAT

476 9 {3,4-Dichloro-phenyl)-{3- 313
ol
(1-methyl-
B i cyclopropylmethyl)-

pyrrolidin-3-yl}-methanone

GH, 287
&7 . (2,4-Dichloro-phenyl}-{3-
propyl-pyrrotidin-3-vi)-
i o methanone '
478 o {3-Cyclopentyimethyl- 327
G pyrrofidin-3-y1)-{3,4-
N dichloro-phenyl)-
ar
- methanone
CH,
“xc‘-{/CHs
479 ~ 9 (4~Chloro-3-phenoxy- 386
= 0\ .
gﬁ/uj\/;\( @ phenyi)-[3-(3,3-dimethyl~
" Ta butyl)-pyrrolidin-3-yl}-
methanone
HSC\O
8O HE 5 (3,4-Dichloro-phenyl}-[3- 331
HC cl {2-methoxy-2-methyl-
i propyl)-pyrrolidin-3-y1]-
“ methanone

Synthesis
Compounds of the present invention can be made by a variety of methods

depicted in the illustrative synthetic reaction schemes shown and described below.

5 The starting materials and reagents used in preparing these compounds
generally are either available from commercial suppliers, such as Aldrich Chemical Co.,
or are prepared by methods known to those skilled in the art following procedures set
forth in references such as Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons:
New York, 1991, Volumes 1-15; Rodd’s Chemistry of Carbon Compounds, Elsevier Science

16 Publishers, 1989, Volumes 1-5 and Supplementals; and Organic Reactions, Wiley & Sons:
New York, 1991, Volumes 1-40. The following synthetic reaction schemes are merely
illustrative of some methods by which the compounds of the present invention can be

synthesized, and various modifications to these synthetic reaction schemes can be made



7.31 8.23 (3,4-Dichloro-5-fluoro- 205.0-
methanone 206.0
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and will be suggested to one skilled in the art having referred to the disclosure contained
in this Application.

The starting materials and the intermediates of the synthetic reaction
schemes can be isolated and purified if desired using conventional techniques, inciuding
but not limited to, filtration, distillation, crystallization, chromatography, and the like.
Such materials can be characterized using conventional means, including physical
constants and spectral data.

Unless specified to the contrary, the reactions described herein preferably

are conducted under an inert atmosphere at atmospheric pressure at a reaction
temperature range of from about -78 °C to about 150 °C, more preferably from about ¢
°C to about 125 °C, and most preferably and conveniently at about room (or ambient)
temperature, e.g., about 20 °C.

Scheme A below illustrates one synthetic procedure usable to prepare
compounds of the invention, wherein X is halo or other leaving group and may be the
same or different in each occurrence, PG is a profecting group, and m, n, Ar and R are as

defined herein.

SCHEME A
O 0]
H.C .
3 \T/LKESH Ar/[Hj\s Step 2
_— - Step 1
A Hc’o N e & N RM—X d
. 3 b \ R-Li \_ Base
a B PG FG
@]
R1
Ar Siep 3
(95 N Deprotect
= \
PG

in step 1 of Scheme A, an aryl compound a, such as an aryl halide, is
reacted with an N-protected heterocyclic amide compound b in the presence of strong
base, such as alkyl lithium reagent, to afford aryl heterocyclic ketone ¢. The values of m
an n in compound b may be selected to provide pyrrolidinyl, piperidinyl, azetidinyl,
azepinyl, or like heterocyclic moieties. In step 2 an alkylation is carried out by reacting
aryl heterocyclic ketone ¢ with alkylating agent d, to afford compound e. .Alkylating agent

d may comprise, for example, a benzyl halide, alkenyl halide or other alkylating reagent.
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-- methanone 237.0  8.58 7.42 8.01 (4-Amino-3-chloro- 135.0- phenyl)-(4-butyl-piperidin-
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The compound e may then be deprotected in step 3 to afford compound £, which is a
compound of formula [ in accordance with the invention.
Numerous variations on the procedures of Scheme A are possible and will
be readily apparent to those skilled in the art. For example, N-alkylation of compound £
5 can provide compounds where R” is alkyl. Where the R group introduced in step 2 is
alkenyl or alkynyl, 2 hydrogenation reaction may be carried out to change the R to alkyl.
Scheme B shows another synthetic route to the compounds of the
invention, wherein R is lower alkyl, PG is a protecting group, X is a leaving group, and m,

n, Ar and R! are as defined herein.

1
SCHEME B
R' R’
CO,R CH,,OH
TG S o
e ——— Reduce ;
IN In R*-X h, Nt i IN%)“ i
PG g Base 56 ) PG |
. R’
Step 3 g CHO Step 4 Ar Step 5
e el e
Oxidize ) k ArMgBr Oxidize
/ ! m
PG
Siep 6
D i o
Deprotect
15

In step I of Scheme B, cyclic amine carboxylic acid ester g is treated with
alkylating agent h in the presence of strong base, such as an alkyl lithitum reagent, to
provide atkylated cyclic amine i. The cyclic amine g may be pyrrolidinyl, piperidinyl,
azetidinyl, azepinyl, or the like according to the values of m and n, as noted above. In

20 step 2 the ester group of compound i is reduced to afford the primary alcohol compound
i. The reduction of step 2 may be achieved, for example, using LiAlH,. Alcohol
compound i then undergoes a partial oxidation in step 4 to yield aldehyde compound k.

The oxidation of step 3 may be carried out, for example, using DDess Martin Periodinane
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or a chromate reagent. An alkylation is carried out in step 4 by reaction of aldehyde
compound k with aryl magnesium bromide m to afford aryl alcohol compound n. In step
5 alcohol n is oxidized to the corresponding aryi ketone compound e. The oxidation may
be carried out, for example, using MnO,, Swern’s reagent, or like oxidizing agent. In step
6 the aryl ketone compound e is deprotected to provide compound f which is a
compound of formula [ in accordance with the invention.

Many variations on the procedure of Scheme B are possible and are
considered to be within the scope of this invention. For example, an aryl lithium reagent
may be used in in step 4. Specific details for producing compounds of the invention are

described in the Examples section below.

Utlity

The compounds of the invention are usable for the treatment of diseases
or conditions associated with serotonin neurotransmission, norepinephrine
neuortransmission and/or dopamine neurotransmission. Such diseases and conditions
include depressive and anxiolytic disorders, as well as schizophrenia and other psychoses,
dyskinesias, drug addition, cognitive disorders, Alzheimer’s disease, attention deficit
disorders such as ADHD, obsessive-compulsive behaviour, panic attacks, social phobias,
eating disorders such as obesity, anorexia, bulimia and “binge-eating’, stress,
hyperglycaemia, hyperlipidaemia, non-insulin-dependent diabetes, seizure disorders such
as epilepsy, and treatment of conditions associated with neurological damage resulting
from stroke, brain trauma, cerebral ischaemia, head injury, and haemorrhage.

The compounds of the invention are also usable for treatment of disorders and disease
states of the urinary tract such as stress incontinence, urge incontinence, benign prostatic
hypertrophy (BPH), prostatitis, detrusor hyperreflexia, outlet obstruction, urinary
frequency, nocturia, urinary urgency, overactive bladder, pelvic hypersensitivity,
urethritis, prostatodynia, cystitis, idiophatic bladder hypersensitivity.

The compounds of the invention also possess anti-inflammatory and/or
analgesic properties in vive, and accordingly, are expected to find utility in the treatment
of disease states associated with pain conditions from a wide variety of causes, including,
but not limited to, neuropathic pain, inflammatory pain, surgical pain, visceral pain,
dental pain, premenstrual pain, central pain, pain due to burns, migraine or cluster
headaches, nerve injury, neuritis, neuraigias, poisoning, ischemic injury, interstitial

cystitis, cancer pain, viral, parasitic or bacterial infection, post-traumatic injuries
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(including fractures and sports injuries), and pain associated with functional bowel
disorders such as irritable bowel syndrome.
Compounds of the invention are al.go useful for treatment of arthritis,
including but not limited to, theumatoid arthritis, spondyloarthropathies, gouty arthritis,
5 osteoarthritis, systemic lupus erythematosus and juvenile arthritis, osteoarthritis, gouty
arthritis and other arthritic conditions.

Administration and Pharmaceutical Composition

The invention includes pharmaceutical compositions comprising at least

one compound of the present invention, or an individual isomer, racemic or non-racemic

10 mixture of isomers or a pharmaceutically acceptable salt or solvate thereof, together with
at least one pharmaceutically acceptable carrier, and optionally other therapeutic and/or
prophylactic ingredients.

In general, the compounds of the invention will be administered in a
therapeutically effective amount by any of the accepted modes of administration for

15 agents that serve similar utilities. Suitable dosage ranges are typically 1-300 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon numerous
factors such as the severity of the disease to be treated, the age and relative heaith of the
subject, the potency of the compound used, the route and form of administration, the
indication towards which the administration is directed, and the preferences and

20 experience of the medical practitioner involved. One of ordinary skill in the art of
treating such diseases will be able, without undue experimentation and in reliance upon
personal knowledge and the disclosure of this Application, to ascertain a therapeutically

-effective amount of the compounds of the present invention for a given disease.
Compounds of the invention may be administered as pharmaceutical formulations

25 including those suitable for oral {including buccal and sub-lingual), rectal, nasal, topical,
pulmonary, vaginal, or parenteral (including intramuscular, intraarterial, intrathecal,
subcutaneous and intravenous) administration or in a form suitable for administration
by inhalation or insuffiation. The preferred.manner of administration is generally oral
using a convenient daily dosage regimen which can be adjusted according to the degree of

30 affliction.

A compound or compounds of the invention, together with one or more
conventional adjuvants, carriers, or diluents, may be placed into the form of
pharmaceutical compositions and unit dosages. The pharmaceutical compositions and
unit dosage forms may be comprised of conventional ingredients in conventional

35 proportions, with or witheut additional active compounds or principles, and the umnit
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dosage forms may contain any suitable effective amount of the active ingredient

coemmensurate with the intended daily dosage range to be employed. The pharmaceutical

~compositions may be employed as solids, such as tablets or filled capsules, semisolids,

powders, sustained release formulations, or liquids such as solutions, suspensions,
emulsions, elixirs, or filled capsules for oral use; or in the form of suppositories for rectal
or vaginal administration; or in the form of sterile injectable solutions for parenteral use.
Formulations containing about one (1) milligram of active ingredient or, more broadly,
about 0.01 to about one hundred {100) milligrams, per tablet, are accordingly suitable
representative unit dosage forms.

The compounds of the invention may be formulated in a wide variety of
oral administration dosage forms. The pharmaceutical compositions and dosage forms
may comprise a compound or compounds of the present invention or pharmaceutically
acceptable salts thereof as the active component. The pharmaceutically acceptable carriers
may be either solid or liquid. Solid form preparations include powders, tablets, pills,
capsules, cachets, suppositories, and dispersible granules. A solid carrier may be one or
more substances which may also act as diluents, flavouring agents, solubilizers, lubricants,
suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with
the finely divided active component. In tablets, the active component generally is mixed
with the carrier having the necessary binding capacity in suitable proportions and
compacted in the shape and size desired. The powders and tablets preferably contain
from about one (1) to about seventy {70) percent of the active compound. Suitable
carriers include but are not limited to magnesium carbonate, magnesium stearate, talc,
sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth, methylcellulose, sodium
carboxymethylceliulose, a low melting wax, cocoa butter, and the like. The term
“preparation” is intended to include the formulation of the active compound with
encapsulating material as carrier, providing a capsule in which the active component,
with or without carriers, is surrounded by a carrier, which is in association with it.
Similarly, cachets and lozenges are included. Tablets, powders, capsules, pills, cachets,
and lozenges may be as solid forms suitable for oral administration.

Other forms suitable for oral administration include liquid form
nreparations including emulsions, syrups, elixirs, aqueous solutions, aqueous
suspensions, or solid form preparations which are intended to be converted shortly
before use to liquid form preparations. Emulsions may be prepared in solutions, for

example, in aqueous propylene glycol solutions or may contain emulsifying agents, for
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example, such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be
prepared by dissolving the active component in water and adding suitable colorants,
flavors, stabilizers, and thickening agents. Aqueous suspensions can be prepared by
dispersing the finely divided active component in water with viscous material, such as

5 natural or synthetic gums, resins, methylcellulose, sodium carboxymethylceliulose, and
other well known suspending agents. Solid form preparations include solutions,
suspensions, and emuisions, and may contain, in addition to the active component,
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants,
thickeners, solubilizing agents, and the like.

10 The compounds of the invention may be formulated for parenteral
administration {e.g., by injection, for example bolus injection or continuous infusion)
and may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for

15 example solutions in aqueous polyethylene glycol. Examples of oily or nonagueous
carriers, diluents, solvents or vehicles include propylene glycol, polyethylene glycol,
vegetable oils (e.g., olive oil}, and injectable organic esters (e.g., ethyl oleate), and may
contain formulatory agents such as preserving, wetting, emulsifying or suspending,
stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in powder

20 form, obtained by aseptic isolation of sterile solid or by lyophilization from solution for
constitution before use with a suitable vehide, e.g,, sterile, pyrogen-free water.

The compounds of the invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, oras a transdermal
' patch. Ointments and creamns may, for example, be formulated with an aqueous or oily

25 base with the addition of suitable thickening and/or gelling agents. Lotions may be
formulated with an agueous or oily base and will in general also .conta'ming one or more
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening
agents, or coloring agents. Formulations suitable for topical administration in the mouth
include lozenges comprising active agents in a flavored base, usually sucrose and acacia or

30 tragacanth; pastilles comprising the active ingredient in an inert base such as gelatine and
glycerine or sucrose and acacia; and mouthwashes comprising the active ingredient in a
suitable liquid carrier.

The compounds of the invention may be formulated for administration as
suppositories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa

35  butter is first melted and the active component is dispersed homogeneously, for example,
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by stirring. The molten homogeneous mixture is then poured into convenient sized
molds, allowed to cool, and to solidify,

The compounds of the invention may be formulated for vaginal
administration. Pessaries, tampons, creams, gels, pastes, foams or sprays containing in
addition to the active ingredient such carriers as are known in the art to be appropriate.
The subject compounds may be formulated for nasal administration. The solutions or
suspensions are applied directly to the nasal cavity by conventional means, for example,
with a dropper, pipette or spray. The formulations may be provided in a single or
multidose form. In the latter case of a dropper or pipette, this may be achieved by the
patient administering an appropriate, predetermined volume of the solution or
suspension. In the case of a spray, this may be achieved for example by means of a
metering atomizing spray pump.

The compounds of the invention may be formulated for aerosol
administration, particularly to the respiratory tract and including intranasal
administration. The compound will generally have a small particle size for example of the
order of five {3) microns or less. Such a particle size may be obtained by means known in
the art, for example by micronization. The active ingredient is provided in a pressurized
pack with a suitable propellant such as a chlorofluorocarbon (CFC), for example,
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, or
carbon dioxide or other suitable gas. The aerosol may conveniently also contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP).
The powder carrier will form a gel in the nasal cavity. The powder composition may be
presented in unit dose form for example in capsules or cartridges of e.g., gelatine or
blister packs from which the powder may be administered by means of an inhaler.

When desired, formulations can be prepared with enteric coatings adapted
for sustained or conirolled release administration of the active ingredient. For example,
the compounds of the present invention can be formulated in transdermal or
subcutaneous drug delivery devices. These delivery systems are advantageous when
sustained release of the compound is necessary and when patient compliance with a
treatment regimen is crucial. Compounds in transdermal delivery systems are frequently
attached to a skin-adhesive solid support. The compound of interest can also be

combined with a penetration enhancer, e.g., Azone (1-dodecylazacvcdoheptan-2-one).
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Sustained release delivery systems are inserted subcutaneously into the subdermal layer
by surgery or injection. The subdermal implants encapsulate the compound in a lipid
soluble membrane, e.g., silicone rubber, or a biodegradable polymer, e.g., polylactic acid.
The pharmaceutical preparations are preferably in unit dosage forms. In
5 such form, the preparation is subdivided into unit doses containing appropriate
guantities of the active component. The unit dosage form can be a packaged preparation,
the package containing discrete quantities of preparation, such as packeted tablets,
capsules, and powders in vials or ampoules. Also, the unit dosage form can be a capsule,
tablet, cachet, or lozenge itself, or it can be the appropriate number of any of these in
16 packaged form.
Other suitable pharmaceutical carriers and their formulations are
described in Remington: The Science and Practice of Pharmacy 1995, edited by E. W,
Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania. Representative
pharmaceutical formulations containing a compound of the present invention are
15 described below.
Examples
The following preparations and examples are given to enabie those skilled
in the art to more clearly understand and to practice the present invention. They should
not be considered as limiting the scope of the invention, but merely as being illustrative

20 and representative thereof, The following abbreviations may be used in the Examples.

ABBREVIATIONS
AcOH Acetic acid
Bn Benzyl
(BOC)HO di-ters-Butyl dicarbonate
25 t-Buli tert-Butyllithium
t-BuOH tert-Butyl alcohol
m-CPBA 3-Chloroperoxybenzoic acid
DCM Dichloromethane/Methylene chloride
DEA Diethylamine
30 DIPEA Diisopropylethylamine
DIBALH Diisobutylaluminum hydride
DMF N,N-Dimethylformamide
DMP Dess Martin Periodinane (acetic acid 1,1-diacetoxy-3-o0xo-

1lambda*5*-ioda-2-oxa-indan-1-yl ester)

35  Dppf 1,1’-Bis(diphenylphosphino)ferrocene
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EDC 1-{3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAc Bthyl acetate
HPLC High pressure liquid chromatography
HOBt | 1-Hydroxybenzotriazole
5 LAH Lithium aluminum hydride

LHMDS Lithium bis{trimethylsilyl }amide
MeOH Methanol
MsCl Methanesulfonyl chloride
NBS N-bromosuccinimide

10 PFBSF Perfluorobutanesulfonyl fluoride

 TBAF Tetrabutylammonium fluoride

TBAHS Tetrabutyl ammonium hydrogen sulfate
TBDMS tert-Butyldimethylsilyl
TMSI lodotrimethylsilane

15 TEA Triethylamine
TIPS Triisopropylsilyl
TFA Trifluoroacetic acid
THF Tetrahydrofuran
TMAF Tetramethylammonium fluoride

20 TMS trimethylsityl

Preparation !
5-Bromo-1-triisopropylsilanyl-1H-indole

Br
0
N
!
TIPS
Lithium bis{trimethyvlsilyl)amide (1.0 M in THF, 28 mL, 28 mmol) was slowly added to a
25 solution of 5-bromoindele (5.00 g, 25.5 mmol} in THF (60 mL) at -78° C, under nitrogen
atmosphere. The reaction mixture was stirred at -78 °C for 20 minutes, then '
triisopropylsitylchloride (5.7 mL, 26.8 mmol) was added. The resulting mixture was
stirred at -78 °C for 2C minutes, then warmed to room temperature over a period of 1
hour. The reaction was quenched by addition of a saturated aqueous solution of NIHCl,
30 diluted with water, and the resulting mixture was extracted with EtOAc. The organic layer
was separated, dried over MgSO,, filtered and evaporated under reduced pressure to give
a crude oil that was purified by flash chromatography (hexane 100 %) providing .94 g
(99 % vyield) of 5-bromo-1-triisopropylsilanyl-1H-indole as a colorless oil,
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In a similar manner, using the appropriate starting material, the following compounds
were prepared:
5-Bromo-1-tritsopropylsilanyl-1H-indazole (86 % yield, yellow solid);
5-Bromo-1-triisopropylsilanyl-1H-pyrrolo[2,3-bipyridine (87 % yield, yellow
solid);
5-Bromo-2-methyl-1-triisopropylsilanyl- 1 H-indole;
5-Bromo-1-triisopropylsilanyl-2,3-dihydro-1H-indole (100 % yield, white
solid);
5-Bromo-1-(fert-butyl-dimethyl-silanyl)- 1 H-indole; and

5-Bromeo-7-fluoro-1-triisopropylsilanyl-1H-indole.

Preparation 2
(R)-2-Benzyl-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-methyl ester
The synthesis of (R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid i-tert-butyl ester 2-

methyl ester was carried out according to the process shown in Scheme C.

SCHEME C
step 1 & step 2 & Q
i e B B ———
Q*'E;o " Boc,0 N" TCOH CH,OH N7 TCO,CH,
? bHoo boe

Sten 1 (R)-2-Benzvl-pyrrolidine-1.2-dicarboxylic acid 1-fert-butvl ester

A mixture of (R)-2-benzyl-pyrrolidine-2-carboxylic acid (2.07 g, 10.1 mmol) and
tetramethylammonium hydroxide pentahydrate (1.83 g, 10.1 mmol} in acetonitrile (100
mL) was stirred under nitrogen for 90 minutes, then {Boc),0 (3.31 g, 15.2 mmol) was
added. After 48 hours a second portion of (Boc),O (1.10 g, 5.0 mmol) was added. After
24 hours the reaction mixture was concentrated in vacuo, then partitioned between ether
(100 mL) and water {50 mL). The aqueous phase was washed with ether (50 mL} then
acidified to pH 4 with 10 % aqueous citric acid (20 mL). The resultant solution was
extracted with EtOAc and the combined extracts were washed with brine (30 mL}), dried
(MgSQ,), filtered and concentrated in vacuo to yield (R)-2-benzyl-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester (1.26 g, 4.13 mmol, 41 %) as a foam.

‘Step 2 (R)-2-Benzvl-pvirolidine-1,2-dicarboxvlic acid -fert-butyl ester 2-methvl ester

To a stirred solution of (R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid I-tert-butyl ester
(1.23 g, 4.0 mmol) in THF (10 mL) and methanol (10 mL} at 0°C under nitrogen was
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added TMS-diazomethane {5.0 mL of a 2.0 M solution in hexanes, 5.0 mmol) dropwise.
The reaction mixture was warmed to ambient temperature then concentrated in vacuo (o
an oil {1.36 g). Purification by chromatography (silica, 5 ~ 15 % EtOAc in hexanes) gave
{R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid I-tert-butyl ester 2-methyl ester (1.03 g,
3.23 mmol, 81 %) as an oil.
Preparation 3

2-n-Butyl-2-formyl-pyrrolidine- I-carboxylic acid fert-butyl ester

The synthesis of 2-butyl-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester was

carried out according to the process shown in Scheme D.

SCHEMED
CH,

(1 step 1 step 2
N COCH, —— m—
| LHMDS N~ CO,CH, LIAIH,
BOC i

n-Bul BOC
CH
W_/ 3 step 3 CH
bttt
N CH,OH N CHO

Step 1 2-n-Butyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butvi ester 2-methyl ester

To a stirred solution of pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester
(3.00 g, 13.1 mmol) in THF (50 mL) at -78 °C and under nitrogen was added LHMDS
(14.4 mL of 1.0 M solution in THF, 14.4 mmol) dropwise. After 30 minutes, a solution of

1-iodobutane (2.23 mL, 19.7 mmol) in THF (1 mL) was added dropwise. The reaction
mixture was stirred for 30 minutes at -78 °C, warmed to ambient temperature over 90
minutes, then quenched by the addition of saturated agueous NH4Cl and extracted with
EtOAc. The combined extracts were washed with saturated aqueous NaHCO; and brine
then dried (MgSQy), filtered and concentrated in vacuo to a yellow oii (4.5 gJ.
Purification by chromatography (silica, 10 % EtOAc in hexanes) gave 2-butyl-
pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-methyl ester (2.57 g, 9.01 mumol, 69
%) as a clear colourless oil.

Utilizing the above procedure and the appropriate starting naterials the following were

similarly prepared:
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2-Propyl-pyrrolidine-1,2-dicarboxylic acid 1-ter r~butyi ester 2-methyl
ester (colourless oil, 85 %) using l-iodopropane;
2-Ethoxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
methyl ester {colourless oil, 76 %) using chloromethoxy-ethane;
5 2-{3,3-Difluorc-allyl)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester
2-methyl ester (colourless oil, 11 %) using 1,1,1-trifluoro-3-iodopropane;
2-Isopropoxymethyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
ethyl ester (colourless oil, 49 %) from chloromethoxyisopropyl ether and pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester 2-ethyl ester;

10 2-Isobutyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester
(colourless oil, 67 %) from 1-iodo-2-methylpropane and pyrrolidine-1,2-dicarboxylic
acid 1-tert-butyl ester 2-ethyl ester;

2-Cyclopropylmethyl-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester
2-ethyl ester (colourless oil, 50 %) from cyclopropyimethyl bromide and pyrrolidine-1,2-

15  dicarboxylic acid 1-tert-butyl ester 2-ethyl ester;

5,5-Dimethyi-2-propyl-pyrrolidine-1,2-dicarboxylic acid 1- rert—butyi ester
2-methyl ester, {colourless oil, 76 %) from l-iodopropane and 5,5-Dimethyl-
pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester:

(2R,4R)-4-(tert-Butyi-dimethyl-silanyloxy}-2-propyl-pyrrolidine-1,2-

20 dicarboxylic acid 1-tert-butyl ester 2-methyl ester (colourless oil, 26 %) and (25,4R)-4-
(tert-butyl-dimethyl-silanyloxy)-2-propyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl
ester 2-methyl ester colourless oil, 30 %) from 1-iodopropane and (25,4R)-4-(tert-Butyl-
dimethyl-silanyloxy)-pyrrolidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-methyl ester;

2-Propyl-azetidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester

25 (colourless oil, 80 %) from 1-iodopropane and azetidine-I,2-dicarboxylic acid 1-tert-
butyl ester 2-methyl ester;

2-Propyl-piperidine-1,2-dicarboxylic acid 1-fert-butyl ester 2-ethyl ester,
(colourless oil, 38 %) from 1-iodopropane and piperidine-1,2-dicarboxylic acid 1-fert-
butyl ester 2-ethyl ester; and

30 | 2-(Tetrahydro-pyran-4-yimethyl)-pyrrolidine-1,2-dicarboxylic acid 1-
tert-buty! ester 2-methyl ester.

Step 2_2-n-Butyl-2-hvdroxymethyvl-pyrrolidine-1-carboxylic acid fert-butyl ester

To a stirred solution of 2-butyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-
35 methyl ester (0.842 g, 2.95 mmol) in THE (30 mL} at 0 °C under nitrogen was added
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LiAlH, (2,95 mL of a 1.0 M solution in THF, 2.95 mmol) dropwise. After 15 min the
reaction mixture was quenched by the addition of sodium sulfate decahydrate (2.5 g)
then filtered. The filter cake was washed with DCM (50 mL) then the combined filtrates
were concentrated in vacuo to give 2-butyl-2-hydroxymethyl-pyrrolidine-i-carboxylic
5 acid tert-butyl ester (0.763 g) as a clear, colourless éﬂ that was used directly without
further purification.
Utilizing the above procedure and the appropriate starting materials the following were
similarly prepared:
2-Hydroxymethyl-2-propyl-pyrrolidine-1-carboxylic acid fert-butyl ester
10 {yellow oil, 94 %);
| 2-Hydroxymethyl-2-isopropoxymethyl-pyrrolidine- i -carboxylic acid tert-
butyl ester {colouriess oil, 89 %};
2-Hydroxymethyl-2-isobutyl-pyrrolidine-1-carboxylic acid tert-butyl
ester, (colourless oil, 100 %); ‘
15 2-Cydopropylmethyl-2-hydroxymethyl-pyrrolidine- I -carboxylic acid tert-
butyl ester, colourless oil, 100 %);
2-Hvdroxymethyl-5,5-dimethyl-2-propyl-pyrrolidine-1-carboxylic acid
tert-butyl ester, (colourless oil, 100 %);
(25,4R)-2-Hydroxymethyl-2-propyl-4-(1,1,2,2-tetramethyl-propoxy)-
20 pyrrolidine-1-carboxylic acid rert-butyl ester, (colourless oil, 100 %) and
2-Hydroxymethyl-2-(tetrahydro-pyran-4-ylmethyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester. ‘

Sten 3 2-n-Butvl-2-formyl-pyrrolidine-1 -carboxylic acid fert-butyl ester

25 To a stirred solution of 2-2-butyl-2-hydroxymethyi-pyrrotidine-1-carboxylic acid tert-
butyl ester {0.763 g, ca. 2.95 mmol) in DCM (30 mL) at 0 °C under nitrogen was added
DMP (2.50 g, 5.90 mmol) in a single portion then the reaction mixture was warmed to
ambient temperature. After 14 h the reaction mixture was diluted with DCM (70 mL},
washed with 1 N NaOH (2 x 30 mL) and brine (30 mL) then dried (MgSOy), filtered and

30 concentrated in vacuo, Purification by chromatography {(silica, 10 — 20 % EtOAc in
hexanes) gave 2-butyl-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.359 g,
1.41 mmol, 48 %) as a pale yellow oil.

Utilizing the above procedure and the appropriate starting materials the following were

similarly prepared:
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2-Formyl-2-propyl-pyrrotidine- 1 -carboxylic acid fert-butyl ester
(colourless oil, 92 %);

2-Formyl-2-isopropoxymethyl-pyrrolidine-1-carboxylic acid tert-butyl
ester {colourless oil, 77 %);

2-Formyi-2-isobutyl-pyrrolidine-1-carboxylic acid tert-butyl ester,
(colourless oil, 79 %);

2-Cyclopropylmethyl-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl
ester, (yellow oil, 85 %);

2-Formyl-5,5-dimethyl-2-propyl-pyrrolidine- I -carboxylic acid ters-butyl
ester, (colourless oil, 85 %):

(2S,4R)-4-{fert-Butyl-dimethyi-silanyloxy)-2-formyl-2-propyl-
pyrrolidine-1-carboxvlic acid fert-butyl ester, (colourless oil, 63 %); and

2-Formyl-2-(tetrahydro-pyran-4-ylmethyl) -pyrrolidine- 1 -carboxylic acid
tert-butyl ester

Preparation 4
2-Ethoxymethyl-2-formyl-pyrrolidine-1-carboxylic acid terf-butyl ester

The synthetic procedure for this preparation is outlined in Scheme E below.

SCHEME E
O__../CH3 CH3
; 7% DIBALH CHO

BOC

To a stirred solution of 2—ethoxymethy1wpyrrolidme~I,Z—dicar"boxylic acid 1-fert-butyl
ester 2-methvl ester (1.00 g, 3.48 mmol, prepared using the procedure of preparation 3
step 1) in THF (40 mL) at -78 °C under nitrogen was added DIBALH (4.0 mL of 1.7 M
solution in PhCHj;, 6.96 mmol) dropwise over 15 minutes such that the internal
temperature did not exceed -75°C. After 4.5 hours the reaction mixture was quenched by
addition of sodium sulfate decahydrate (4 g) and MeOH (0.5 mL} and then warmed to
ambient temperature, The reaction mixture was diluted with EtOAc (50 mL) and
filtered. The filter calce was washed with EtOAc {200 mL), and the combined filtrates
were concentrated in vacuo to a colourless oil. Purification by chromatography (silica, 10
~ 30 9% EtOAc in hexanes) gave 2-ethoxymethyl-2-formyl-pyrrolidine-1-carboxylic acid

terr-butyl ester (0.528 g, 2.05 mmol, 59 %) as a clear, colourless oil.
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Utilizing the above procedure and the appropriate starting materiais the following were
similarly prepared:

2-(3,3-Diftuoro-allyl)-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl
ester (colourless oil, 100 %);

{2R,4R}-4-{ tert-Butyl-dimethyl-silanyloxy)-2-formyl-2-propyl-
pyrrolidine-1-carboxylic acid tert-butyl ester, (colourless oil, 36 %);

2-Formyl-2-propyl-azetidine-1-carboxylic acid tert-butyl ester, (colourless
oil, 53 %); and

2-Hydroxymethyl-2-propyl-piperidine-1-carboxylic acid fert-butyl ester,
{colourless oil, 72 %).

Preparation 5
4-Formyl-4-propyl-piperidine-1-carboxylic acid tert-butyl ester

The synthetic procedure for this preparation is outlined in Scheme F below.

SCHEME F
CH
CH :
CO,Et Step 1 ’ Step 2
e e
Bog” KHMDS | cogr 1 LAH CHO
ch/\/ Boc’N #7" 2. oxalyl chloride BC}C/N\)

Step 1 4-Propyi-pineridine-1,4-dicarboxvlic acid 1-tert-butyl ester 4-¢thyl ester

To a solution of potassium hexamethyldisilazide (29.1 g, 146 mmol) in THF (200 mL) at
-78 °C was added ethyl N-Boc-piperidine-4-carboxylate (25 g, 97 mmol). The reaction
mixture was stirred at -78 °C for 30 minutes, then 1-iodopropane (14.2 mL, 146 mmol)
was slowly added. The reaction mixture was stirred at -78° C for a further 20 minutes,
then warmed to room temperature and stirred for 1 hour. The reaction was quenched by
addition of saturated aqueous NHCl solution and extracted with EtOAc. The combined
organic extracts were washed with brine, dried over MgSQ,, filtered and evaporated

under reduced pressure. The residue was purified by flash chromatography (0% to 50%

 EtOAc in hexanes) to afford 19.3 g (66%) of 4-propyl-piperidine-1,4-dicarboxylic acid 1-

tert-butyl ester 4-cthyl ester as a yellow oil.

Step 2 4-Formyl-4-propyl-piperidine-1-carboxvlic acid tert-butvl ester

To a solution of 4-propyl-piperidine-1,4-dicarboxylic acid 1-tert-butyl ester 4-ethyl ester
(19.3 g, 64.3 mmol) in THF (120 mL) at 0 °C was slowly added lithium aluminum
hydride (1.0 M in THF, 65 mL, 65 mmol). The reaction mixture was stirred at 0 °C for

7.46 5.83 5.31
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one hour, then quenched by the slow addition of solid Na,SO4-10H0, and stirred
vigorously at room temperature for one hour. The solids were removed via filtration
through Celite, rinsing with EtOAc. The filtrate was concentrated under reduced pressure
to give a yellow oil.

5 In a separate flask, oxalyl chloride (5.4 mL, 64.3 mmol) was dissolved in dichioromethane
{150 mL) and cooled to -78 °C. Dimethyisulfoxide (9.1 mL, 130 mmol) was slowly added
and the reaction mixture was stirred at -78 °C for 15 min. The above yellow oil dissolved
in dichloromethane {50 mL) was slowly added. After stirring at -78 °C for 15 minutes,
Et;N (45 mL, 322 mmol) was added. The reaction mixture was allowed to warm to room

10 temperature over one hour, then was quenched with H,O and extracted with
dichloromethane. The combined organic extracts were dried over MgSQs, filtered and
concentrated under reduced pressure. The residue was purified by flash chromatography
{0 % to 50 % EtOAc in hexanes) to afford 12.3 g (75 %} of 4-formyl-4-propyl-piperidine-
1-carboxylic acid tert-butyl ester as a colorless oil.

15 Example 1

(3-Benzyl-pyrrolidin-3-yl)-(1H-indol-5-yl)-methanone
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme G. '
SCHEME G
20
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Step 1 3-{Methoxv-methvl-carbamovl)-pyrrolidine-1 -carboxviic acid teri-butvl
Pyrrolidine-1,3-dicarboxylic acid 1-tert-butyl ester (3.00 g, 13.93 mmol), N,O-

5 dimethylhydroxylamine hydrochloride (1.63 g, 16.72 mmol}, 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (2.94 g, 15.32 mmol) and 1-
hydroxybenzotriazole (2.07 g, 15.32 mmol) were placed in a 100 mL round bottomed

“flask and dissolved in DMF (30 mL). Diisopropylethylamine (6.1 mL, 34.82 mmol) was
slowly added, and the reaction mixture was stirred at room temperature for 24 hours.

10 The reaction was quenched by addition of water and extracted with ethyl acetate. The
combined organic extracts were washed with water and brine, dried over MgSQ,, filtered
and evaporated under reduced pressure to give 2.60 g (72 % yield) of 3-(methoxy-
methyl-carbamoyl)-pyrrolidine-1-carboxytic acid terf-butyl ester as a pale yellow oil
which was used in the next step without further purification.

15 Similazly prepared using the procedure of ste.p 1 were:

4-( Methoxy-methyl-carbamoyl)-piperidine-1-carboxylic acid rert-butyl ester;
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3-(Methoxy-methyl-carbamoyl)-piperidine-1-carboxylic acid fert-butyl ester;
2-(Methoxy-methyl-carbamoyl)-azetidine-1-carboxylic acid tert-butyl ester;

and

3-{ Methoxy-methyl-carbamovyl}-azepine-1-carboxylic acid tert-butyl ester.

Step 2 3-(1-Triisopropvisilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-carboxvlic acid

tert-butvl ester
tert-Butyllithium (1.7 M in pentane, 13 mL, 22.13 mmol) was added to a solution of 5-
bromo-1-triisopropyisilanyl-1H-indole (3.54 g, 10.06 mmol) in THF (35 mL) at -78 °C

10 under nitrogen atmosphere. The pale yellow reaction mixture was stirred at -78 °C for 15
minutes, then a solution of 3-(methoxy-methyl-carbamoyl)-pyrrolidine- 1 -carboxylic acid
tert-butyl ester (2.60 g, 10.06 mmol) in THF (5 mL) was slowly added. The resulting
mixture was stirred at -78 °C for 30 minutes, then allowed to warm fc room temperature
over a period of 1 hour. The reaction was quenched by addition of a saturated aqueous

15 solution of NHyCl and was partitioned between water and EtOAc. The organic laver was
dried over MgSQy, filtered and evaporated under reduced pressure. The crude residue
was purified by flash chromatography (10 % to 25 % of EtOAc in hexane) to give 2.66 g
(56 % yield) of 3-(1-triisopropylsilanyl-1 H-indole-5-carbonyl)-pyrrolidine-1-carboxylic
acid rert-butyl ester as colorless oil.

20 _

Step 3 3-Benzyl-3-(1-triisopropvlsilanvl- 1 H-indole-5-carbonvyl)-pyrrolidine-1 -

carboxvlic acid tert-butyl ester
Lithium bis{trimethylsilyl)amide (1.0 M in THF, 12.1 mL) was added to a solution of 3-
(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl

25  ester (1.90 g, 4.03 mmol) in THF (25 mL) at 0 °C under nitrogen atmosphere. The
reaction mixture was stirred at 0 °C for 10 minutes and then benzy! bromide (1.9 mL,
16.12 mmol) was added. The resulting mixture was warmed to room temperature and
stirred for 1.5 hours. The reaction was quenched by addition of a saturated aqueous
solution of NH,Cl, then diluted with water and extracted with EtOAc. The organic layer

30 was dried over MgSOQy, filtered and evaporated under reduced pressure. The residue was
purified by flash chromatography (10 % to 20 % of EtOAc in hexane) to give 1.55 g {69 %
vield) of 3-benzyl-3-(1-triisopropylsilanyl-1H-indole-5-carbonyl)-pyrrolidine- 1 -

carboxylic acid rert-butyl ester as a white foam.

35  Step 4 3-Benzvl-3-(1H-indole-5-carbonvl)-pvrrolidine-1-carboxvlic acid fert-butyl ester
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A solution of tetrabutylammonium fluoride (1.0 M in THF, 1.2 mL) was slowly added at
0° C to a solution of 3-benzyl-3-(1-triisopropylsitanyl- 1H-indole-5-carbonyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester (670 mg, 1.19 mmol) in THF (15 mL). The
resulting bright vellow mixture was stirred at 0° C for 20 minutes, then was quenched by
addition of water. The resulting mixture was extracted with EtOAc, and the combined
organic layers were dried over MgSOs, filtered and evaporated under reduced pressure.
The residue was purified by flash chromatography (30 % to 50 % of EtOAc in hexane) to
give 447 g (93 % vield) of 3-benzyl-3-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic

acid tert-butyl ester as a white foam.

Step 5 Separation of (+3-3-Benzyl-3-(1H-indole-5-carbonvl)-pyrrolidine- 1 -carboxvlic

acid tert-butvl ester and (-)-3-Benzvi-3-(1H-indole-5-carbonvl)-pyrrolidine-1-carboxvlic

acid fert-butyl ester

The two enantiomers of 3-Benzyl-3-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester were separated by chiral HPLC (using a Chiralpak [A column, with
90/10 hexane/EtOH, 1.4 mi/mimn.).

Enantiomer A:

[a]p = + 8.6° (5.2 mg/1.0 mL of EtOH).

Enantiomer B:

[alp =-10.2° (5.2 mg/1.0 mL of EtOH).

Step 6 (+)-{3-Benzvl-pyrrolidin-3-vi)-(1H-indol-5-vl)-methanone and (-)-(3-Benzyl-

pyrrolidin-3-y1)-(1H-indol-5-yl}-methanone
A solution of HCI (1.0 M in MeOH, 12 mL) was added to a solution of 3-benzyl-3-(1H-

indole-5-carbonyl)-pyrrolidine- 1 -carboxylic acid ters-butyl ester enantiomer A (257 mg,

0.635 mmol) in MeOH {5 mL). The resulting pale yellow solution was stirred at room
temperature for 6 hours, then cooled to 0 °C and quenched by addition of aqueous
NaOH (1.0 M). The mixture was diluted with water and extracted with DCM. The
combined organic layers were dried over MgSOy, filtered and evaporated under reduced
pressure. The residue was purified by flash chromatography (5 % to 10 % of MeOH in
DCM with 0.5 % of NH;OH) to give 179 mg (93 % yield) of (3-Benzyi-pyrrolidin-3-yl)-
(1H-indol-5-yl)-methanone, which was dissolved in a mixture of DCM/MeOH. A
solution of HCI (1 M in Et,O) was added, and the resulting mixture was evaporated

under reduced pressure and the residue was triturated with Et,O to give 173 mg of (3-
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benzyl-pyrrolidin-3-yl}-(1 H-indol-5-yl}-methanone hydrochloride enantiomer A asa
white powder. MS = 305 [M+H]"; {a]p = -26.3° (5.40 mg/1.0 mL of MeCH).
In a similar manner (3-benzyl-pyrrolidin-3-yi)-(1H-indol-5-y1)-methanone
hydrochloride enantiomer B was prepared: [alp = +24.4° (5.45 mg/ 1.0 mL of MeOH).
Utilizing the procedure of Example 1 with the appropriate starting material, the following
compounds were prepared: ‘
(3-Benzyl-pyrrolidin-3-yl)-(7-fluoro-1 H-indol-5-yl}-methanone
hydrochloride, pink powder, MS = 324 [M+H]";
(LH-Indol-5-y1}-{3-(3-methoxy-benzyl)-pyrrolidin-3-yl]-methanone
hydrochloride, light pink powder, M$ = 335 [M+H]";
3-{3-(1H-Indole-5-carbonyl)-pyrrolidin-3-ylmethyl}-benzonitrile
hydrochloride, white solid, MS = 330 [M+H]*;
[3-(3-Fluoro-benzyl)-pyrrolidin-3-yl]-(1H-indol-5-y1)-methanone
hydrochloride, pink-orange solid, MS = 323 [M+H];
[3-(4-Fluore-benzyl)-pyrrolidin-3-yl]-(1H-indol-5-yl)-methanone
hydrochioride, red powder, MS = 323 [M+H];
(1H-Indol-5-y1)-|3-(4-methoxy-benzyl)-pyrrolidin- 3-yl]-methanone
hydrochloride, MS = 335 [M-+H]™;
{3-(3,4-Dichloro-benzyl}-pyrrolidin-3-yt]-{ 1 H-indol-5-yl)-methanone
hydrochloride, off-white powder, MS = 374 [M+H];
[3-(2-Fluoro-benzyl)-pyrrolidin-3-yl}-(1H-indol-5-yl)-methanone
hvdrochloride, pink solid, MS = 323 [M+H]%;
{3-Benzyl-pyrrolidin-3-yi)-{2-methyl- 1 H-indol-5-yl}-methanone
hydrochloride, vellow solid, MS = 319 [M+H]™; |
(3-Benzyl-pyrrolidin-3-yl}-(2,3-dihydro-1 H- ~indol—5.~yl) -methanone
hydrochloride, light yellow powder, MS = 307 [M+H]";
(4-Benzyl-piperidin-4-yl)- (lH—mdoi 5-vl}-methanone, off-white powder, MS
= 319 [M~+H]";
{3-Benzyl —piperidin-?:—yl)-(lH—indoi-S—yi)—methanone, white solid, MS = 319
IM+H]": the two enantiomers were separated by chiral HPLC on a Chiralpak IB
column with 65/35 hexane/EtOH + 0.1% DEA, 1.0 ml/min;
Enantiomer A hydrochloride salt {white powder), [alp = -126.4° (5.12
mg/1.024, mL of MeOH),
Enantiomer B hydrochloride salt (white powder), [a}p = +129.4° (5.26
mg/1.052, mL of MeOH).
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(1H-Indol-5-y1}-[3-(4-methoxy-benzyl)-piperidin-3-yl]-methanone
hydrochloride, pale yellow powder, MS = 349 [M+H]";
[3-(3-Fluoro-benzyl)-piperidin-3-yl]-(1H-indol-5-yl}-methanone
hydrochloride, white solid, MS = 337 [M+H]";
5 Additional compounds prepared by the above procedure are shown in Table 1.
Example 2
5««(3~BenZyi-pyrrolidine—3—carbony1)-1H—ind016~3»carb0niti'i]e
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme H.
10 SCHEMEH

Step 1 Step 2
7 o /N A\
1. KOH, | X CuCN
N 2 0=S BOC by, idbay,
H

\ 2. NgH, PhsO,Cl
BOC dppf

Step T 3-( 1-Benzenesulfonvl-3-iodo-1H-indole-5-carbonvl}-3-benzyl-pyrrolidine-1 - _
carboxvlic acid tert-butyl ester

15  Freshly crushed potassium hydroxide (35 mg, 0.617 mmol) was added to a solution of 3-

benzyl-3-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg,
0.247 mmol) in DMF (1.5 mL}. A solution of iodine {63 mg, 0.247 mmol} in DMF (0.5
mL) was then added dropwise, and the reaction mixture was stirred at room temperature
for 45 minutes. The reaction was quenched by addition of an aqueous solution of

20 Na35,05 and diluted with water. The resulting mixture was extracted with EtOAc; the
combined organic extracts were washed with water, dried over MgSO,, filtered and
evaporated under reduced pressure. The residue was immediately dissolved in DMF (2
mL), and NaH (699% in mineral oil, 12 mg, 0.296 mmol} was added to the solution. The
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resulting mixture was stirred for 20 minutes, after which benzenesulfonyl chloride (38 pL,
0.296 mmol) was then added dropwise. The reaction mixture was stirred for 30 minutes,
then quenched by addition of water. The resulting mixture was extracted with EtOAg,
and the combined organic extracts were washed with water, dried over MgSQy, filtered
and evaporated under reduced pressure. The residue was purified by flash
chromatography (10 % to 30 % of EtOAc in hexane) to give 150 mg (91 % yield) of 3-(1-
benzenesulfonyl-3-iodo-1H-indole-5-carbonyl)-3-benzyl-pyrrolidine-1-carboxylic acid

tert-butyl ester as a white foam.

Step 2 3-({1-Benzenesulfonyl-3-cvano- 1 H-indole-5-carbonvl)-3-benzvl-pvrrolidine-1-

carboxvlic acid fert-butvl ester

Copper(I) cvanide (76 mg, 0.852 mmol} was added to a 25 mL round bottom flask
chargeded with 3-(1-benzenesulfonyl-3-iodo-1H-indole-3-carbonyl)-3-benzyl-
pvrrolidine-1-carboxylic acid tert-butyl ester (143 mg, 0.213 mmol), followed by 1,1°-
bis(&iphenyiphosphino)ferrocene (24 mg, 0.043 mmol) and tris{dibenzylideneacetone)
dipalladium{0) (10 mg, 0.011 mmol). 1,4-Dioxane (1.5 mL} was then added and the
mixture was heated to reflux under nitrogen atmosphere for one hour. The reaction
mixture was cooled to room temperature and filtered through a celite pad. The filter cake
was rinsed with EtOAc and the filtrate was concentrated under reduced pressure. The
residue was purified by flash chromatography {30 % of EtOAc in hexane) to give 115 mg
{95 % vield) of 3-(1-benzenesulfonyl-3-cyano-1H-indole-5-carbonyl)-3-benzyl-
pyrrolidine-1-carboxylic acid fert-butyl ester as a pale yellow foam.

Step 3 3-Benzyl-3-(3-cvano-1H-indole-5-carbonyl)-pyrrolidine-1-carboxvlic acid ters-

butyl ester

Water (1 mL) was added to a solution of 3-(1-benzenesulfonyl-3-cyano-1H-indole-5-

carbonyl)-3-benzyl-pyrrolidine-1-carboxylic acid tert-butyl ester (100 mg, 0.175 mmol)

~in MeOH (4 mL), followed by potassium carbonate (73 mg, 0.525 mmol). The reaction

mixture was heated at 50 °C for 10 minutes, then cooled to room temperature and dituted
with water and brine. The resulting mixture was extracted with DCM, dried over MgSQ,,
filtered and evaporated under reduced pressure. The residue was purified by flash
chromatography (30 % to 50 % of EtOAc in hexane} to give 3-benzyl-3-(3-cyano-1H-

indole-5-carbonvi}-pyrrolidine- 1-carboxylic acid tert-butyl ester as white foamy solid.

Step 4 5-{3-Benzvl-pyrrolidine-3-carbonyl}-1H-indole-3-carbonirile
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A solution of HCL (1.0 M in MeOH, 8 mL) was slowly added at 4 °C to a solution of 3-
benzyl-3-(3-cyano-1 H-indole-5-carbonyl) -pyrrolidine- 1 -carboxylic acid fert-butyl ester
(169 mg, 0.393 mmol) in MeOH (2 mL). The resulting pale yellow mixture was stirred at
room temperature for 4 hours, then was quenched by addition of ¢ °C aqueous NaOH
(1.0 M). The resulting mixture was diluted with water and extracted with DCM. The
combined organic extracts were dried over MgSQO,, filtered and evaporated under
reduced pressure. The crude was purified by flash chromatography (MeOH in DCM with
0.5 % of NH,OH) to give 42 mg of 5-(3-Benzyl-pyrrolidine-3-carbonyl)-1H-indole-3-
carbonitrile as a white foamy solid. This product was dissolved in DCM and a solution of
HCl (1.0 M in Et,O, 1 equivalent) was added. MeOH was added and the resulting
mixture was evaporated under reduced pressure. The residue was triturated with Ef,O
and 32 mg of 5-{3-benzyl-pyrrolidine-3-carbonyl) - 1H-indole-3-carbonitrile
hydrochloride was collected as a white solid; MS = 330 [M+H]".
Additional compounds prepared by the above procedure are shown in Tabie 1.
Example 3

(1H-Indazol-5-y1)-(3-propyl-pyrrolidin-3-yi}-methanone hydrochloride

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme L.

SCHEME I
o] Q Q
CH, CH,
Step 1 4 Step 2
W e W, S N\/
hW 1. W, PAIC N N AT N
H \__ 2wmng, M hoe & H wer M

BOG

Step 1 5-{3-Propvl-pyrrolidine-3-carbonyl)-indazole-1-carboxvlic acid tert-butyl ester

5-(3-Allyl-pyrrolidine-3-carbonyl}-indazole- 1-carboxylic acid tert-butyl ester was
prepared as described in steps 3 and 4 of Example 1, but replacing benzyl bromide with
allvl iodide. Pd/C (10 %, Degussa catalyst type E101 NE/W, 100 mg) was added to a
solution of 5-(3-allyl-pyrrolidine-3-carbony})-indazole-1-carboxylic acid tert-butyl ester
(200 mg, 0.56 mmol) in MeOH (10 mL}, The resulting mixture was stirred under
hydrogen atmosphere (balloon pressure) for 2.5 hours. The reaction mixture was then
filtered through a celite pad and the filtrate was evaporated under reduced pressure to
give 207 mg of crude 5-[hydroxy-(3-propyi-pyrrolidin-3-yl)-methyl]-indazole-1-
carboxylic acid fert-butyl ester as an off-white foam. This material was dissolved in
toluene (8 mL) and activated manganese dioxide (85 9%, 240 mg, 2.80 mmol) was added.

The resulting mixture was heated at 100 °C for 3 hours, then cooled to room temperature
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and filtered through a celite pad. The filtrate was evaporated under reduced pressure, and
the resulting residue was purified by flash chromatography to give 86 mg of 5-(3-propyl-

pyrrolidine-3-carbonyl)-indazole-1-carboxylic acid tert-butyl ester as a white foamy solid.

Step 2 (1 H-Indazol-5-vD)-(3-propvl-pvrrolidin-3-vl)-methanone hydrochloride

5-(3-Propyl-pyrrolidine-3-carbonyl)-indazele- 1-carboxylic acid tert-butyl ester was
deprotected following the procedure described in step 4 of Example 2, {1H-indazol-5-yl)-
{3-propyl-pyrrolidin-3-yl)-methanone hydrochloride was obtained as a white powder;
MS = 258 [M+H]*,
Utilizing the above described procedure and the appropriate starting material, the
following compounds were prepared:

(1H-Indol-5-y1)-(3-propyl-pyrrolidin-3-yl)-methanone hydrochloride,
MS = 257 [M+HI+;

(3-Butyl-pyrrolidin-3-vl)-{ 1H-indol-5-yl)-methanone hydrochloride, MS
=271 IM+H}+; and

(1H-Indol-5-y1)-13-(3-methyl-butyl}-pyrrolidin-3-yl]-methanone
hydrochloride, MS = 285 [M+H]+.
Additional compounds prepared by the above procedure are shown in Table 1.

Example 4
(1H-Indol-5-y1)-(3-phenyl-pyrrolidin-3-yl)-methanone

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme J.
SCHEME ]
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Step 1 6-Phenvl-7-oxa-3-aza-bicvcio(4.1.0lheptane-3-carboxylic acid methvl ester

Triethylamine (2.6 mL, 19.15 mmol) was added to a suspension of 4-phenyl-1,2,3,6-
tetrahydropyridine hydmchloﬁde (1.50 g, 7.66 mmol) in DCM (30 mL}. The resulting
mixture was stirred for 5 minutes until compiete dissolution of the solids, then was
cooled to 0 °C, and methyl chloroformate (0.65 mL, 8.43 mmol) was added dropwise. A
thick white precipitate formed. The reaction mixture was warmed to room temperature
and stirred for 1 hour, then was quenched by addition of water, and extracted with DCM.
The combined organic extracts were dried over MgSQy, filtered and evaporated under
reduced pressure to give 1.75 g of 4-phenyl-3,6-dihydro-2H-pyridine- 1 -carboxylic acid
methyl ester as a pale vellow oil. This crude product (7.66 mumol) was dissolved in
chloroform (30 mL) and 3-chloroperoxybenzoic acid (77 %, 2.22 g, 9.95 mmol) was
added. The resulting solution was stirred at room temperature for 18 hours. An aqueous
solution of Na,SO; (20 %, 30 mL) was added and the resulting mixture was vigorously
stirred for 1 hour. The phases were separated and the aqueous layer was extracted with
DCM. The combined organic extracts were washed with a saturated aqueous solution of
NaFCO;3, dried over MgSQOy, filtered and evaporated under reduced pressure to give a
pale vellow oil. This crude oil was purified by flash chromatography (10 % to 20 % of
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EtOAc in hexane) to give 1.68 g (94 % 2 steps yield) of 6-phenyl-7-oxa-3-aza-

bicyclo[4.1.0}heptane-3-carboxylic acid methyl ester as a colorless oil.

Step 2 3-Formyl-3-phenyl-pyrrolidine- 1 -carboxylic acid methyl ester

5 Boron trifluoride diethyl etherate (1.82 mL, 14.40 mmol) was slo_w}.}f added at room
temperature to a solution of 6-phenyl-7-oxa-3-aza-bicyclo[4.1.0]heptane-3-carboxylic
acid methyl ester (1.68 g, 7.20 mmol}. A stightly exothermic reaction was observed and
after 5 minutes the reaction mixture was quenched by slow addition of saturated aqueous
NaHCO; {50 mL). The resulting mixture was extracted with EtOAc, and the combined

10 organic extracts were washed with water, dried over MgSQOs,, filtered and evaporated
under reduced pressure to give 1.63 g (97 % yield) of 3-formyl-3-phenyl-pyrrolidine-1-
carboxylic acid methyl ester as a pale yellow oil which was used without further

purification.

15 Step 3 3-[Hvdroxv-(1 »Eriisopronvlsﬂanyl— 1H-indol-5-v1}-methvl]-3-phenvl-pvrrolidine-

1-carboxvlic acid methvl ester

tert-Butyllithium (1.7 M in pentane, 8.9 mL, 15.10 mmol) was added at -78 °C, under
nitrogen atmosphere to a solution of 5-bromo-i-triisopropylsilanyl- 1 H-indole (2.42 g,
6.86 mmol) in THF (25 mL). The resulting pale vellow solution was stirred at -78 °C for
20 15 minutes, then a solution of 3-formyl-3-phenyl-pyrrolidine-1-carboxylic acid methyl
ester (1.60 g, 6.86 mmol) in THF (5 mL) was then slowly added. The reaction mixture
was stirred at -78 °C for 30 minutes and then warmed to room temperature over a period
of 1 hour. The reaction was quenched by-addition of a saturated aqueous solution of
NH,Cl and diluted with water. The resulting mixture was extracted with EtOAc, and the
25 combined organic extracts were dried over MgSQy, filtered and evaporated under
reduced pressure. The residue was purified by flash chromatography (10 % to 50 % of
EtOAc in hexane) to give 1.76 g (51 % yield) of 3-[hydroxy-(1-triisopropylsilanyl-1H-
indob&yl)—methyi}—3—pheny1—pyrrolidi.he—l—carboxylic acid methyl ester as a white foamy
solid. '
30 |
Step 4 3-(1H-Indole-5-carbonvl)-3-phenyl-pyrrolidine-1-carboxylic acid methyl ester

Manganese dioxide (83 %, 256 mg, 2.95 mmol) was added to a solution of 3-{hydroxy-
(1-triisopropylsilanyl-1 H-indol-5-y1)-methyl}-3-phenyl-pyrrolidine-1 -carboxylic acid
methyl ester (300 mg, 0.59 mmol) in toluene {8 mL). The reaction mixture was heated at

35 100 °C for 2 hours, then cooled to room temperature and filtered through a celite pad.
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The filtrate was evaporated under reduced pressure to give 326 mg of 3-phenyl-3-(1-
triisopropylsilanyl-1 H-indole-5-carbonyl) -pyrrolidine-1-carboxylic acid methyl ester as a
colorless foamy oil. A portion of this product (298 mg, 0.59 mmol) was dissolved in THF
(8 ml.} and a solution of tetrabutylammonium fluoride (1.0 M in THF, 0.60 mL, 0.59
mmol) was added at 0 °C. The reaction mixture was stirred at 0 °C for 20 minutes, then
was quenched by addition of water. The resulting mixture was extracted with EtOAc, and
the combined organic extracts were dried over MgSOy, filtered and evaporated under
reduced pressure. The residue was purified by flash chromatography (30 % to 50 % of
EtOAc in hexane) to give 167 mg (81 % 2 steps vield) of 3-(1H-indole-5-carbonyl)-3-
phenyl-pyrrolidine-1-carboxylic acid methyl ester as a white foam.
4-(1H-Indole-5-carbonyl)-4-phenyl-piperidine-1 -carboxylic acid tert-butyl ester was
prepared following the procedure described above using 4-formyl-4-phenyl-piperidine-1-

carboxylic acid fert-butyl ester (prepared as described in Preparation 5).

Step 5 (1FH-Indol-5-v1)-{3-phenvl-pyrrolidin-3-vl) -methanone

Sodium ethanethiolate {113 mg, 1.35 mmol) was added to a solution of 3-(1H-indole-5-
carbonyl)-3-phenyl-pyrrolidine-1-carboxylic acid methy! ester (157 mg, 0.45 mmol) in
DMEF (3 mL). The resulting mixture was heated at 100° C for 2 hours and then at 120 °C
for 2 further hours. The reaction mixture was cooled to room temperature and quenched
by addition of water. The résulting mixture was extracted with EtOAc, and the combined
organic extracts were washed with water, dried over MgSO;, filtered and evaporated
under reduced pressure to give 230 mg of an oil that was purified by flash
chromatography (MeQOH/DCM/NHLOH) to give 15 mg of (1H-indol-5-yi)-(3-phenyl-
pyrrolidin-3-yl)-methanone; MS = 291 [M+H]".
Similarly prepared was {1H-Indol-5-v1)-(4-phenyl-piperidin-4-yl)-methanone, MS = 305
[M+H]"
Additional compounds prepared by the above procedure are shown in Table 1.

Example 5

(3-Benzyl-pyrrolidin-3-y1)-(1-methyl-1H-indol-5-yl)-methanone

The synthetic procedure described in this Example was carried out according to the
process shown in Scheme K.

SCHEME K
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Step 1 3-Benzvl-3-{1-methvi- 1H-indole-5-carbonvi)-pyrrolidine-1-carboxvlic acid fert-
butyl ester

Sodium hydride (60 % in mineral oil, 12 mg, 0.296 mmol) was added at room

5 temperature to a solution of 3-benzyl-3-(1H-indole-5-carbonyl}-pyrrolidine-1-
carboxylic acid ferr-butyl ester (100 mg, 0.247 mmol) in DMF (3 mL}. The resulting
mixture was stirred at room temperature for 20 minutes, and then methyliodide (18 pL,
0.296 mmol) was added. The reaction mixture was then stirred for 30 minutes, then
quenched by addition of water and extracted with EtOAc. The combined organic extracts

10 were washed with water and brine, dried over MgSQy, filtered and evaporated under
reduced pressure to give 105 mg of 3-benzyl-3-(1-methyl-1H-indole-5-carbonyl)-
pyrrolidine-1-carboxylic acid tert-butyl ester as a white foam that was used without

further purification.

15  Step 2 {3-Benzvl-pyrrolidin-3-y1)-(1-methvl-1H-indol-53-vl}-methanone
3-Benzyl-3-(1-methyl-1H-indole-5-carbonyl)-pyrrolidine- 1 -carboxylic acid tert-butyl

ester was deprotected as described in Example 1, Step 4 to give {3-Benzyl-pyrrolidin-3-
y1)-(1-methyl-1H-indol-5-yl)-methanone as a hydrochloride salt; MS = 319 {M+H]".

Additional compounds prepared by the above procedure are shown in Table 1.

Example 6
(3-Benzyl-pyrrolidin-3-vy1)-(3,4-dichloro-phenyl}-methanone
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme L.
25 SCHEME L
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Sten 1 3-(3.4-Dichloro-benzovli-pyrrolidine-1-carboxvlic acid tert-butvl ester

tert-Butyllithium (1.7 M in pentane, 2.5 mL, 4.25 mmol) was added at -78 °Cto a
solution of 4-bromo-1,2-dichlorobenzene (435 mg, 1.93 mmol) in THF (10 mL) ﬁnder
nitrogen atmosphere. The resulting solution was stirred at -78 °C for 15 minutes, and
then a solution of 3-(methoxy-methyi-carbamoyl)-pyrrotidine-1-carboxylic acid tert-
butyl ester (500 mg, 1.93 mmolj in THF (2 mL} was slowly added. The reaction mixture
was stirred at -78 °C for 20 minutes and then warmed up to room temperature over a
period of 30 minutes. The reaction was quenched by addition of saturated aquecus
NH,Cl, then diluted with water and extracted with EtOAc. The combined organic
extracts were dried over MgSQ.,, filtered and evaporated under reduced pressure to give
an oil that was purified by flash chromatography (10% to 30% of EtOAc in hexané) to
give 143 mg (22 % yield) of 3-(3,4-dichloro-benzoyl)-pyrrolidine-1-carboxylic acid tert-

butyl ester as a colorless oil.

Step 2 3-Benzyl-3-(34-dichloro-benzoyl)-pyrrolidine- 1 -carboxvlic acid tert-butvl ester

Benzyl bromide (0.19 mL, 1.60 mmol) was added to a solution of 3-(3,4-dichloro-
benzoyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (138 mg, 0.40 mmol) in THF (5
mL), and then lithium bis{trimethylsilyl)amide (1.0 M, in THF, 1.2 mL, 1.20 mmol) was
slowly added at room temperature. The reaction mixture was stirred at room temperature

for 1.5 hours, then was quenched by addition of saturated aqueous NH4Cl, diluted with

- water, and extracted with EtOAc. The combined organic extracts were dried over MgSOs,

filtered and evaporated under reduced pressure. The residue was purified by flash
chromatography (10 % to 20 % of EtOAc in hexane) to give 40 mg (23 % yield) of 3-
benzyl-3-(3,4-dichloro-benzoyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as a

colorless oil.
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Step 3 3-Benzvl-pvrrolidin-3-v1)-(3,4-dichloro-phenvl)-methanone

Trifluorcacetic acid (0.3 mL) was added at rcom temperature to a solution of 3-benzyl-3-
(3,4-dichloro-benzoyl)-pyrrolidine-1-carboxylic acid fert-butyl ester (40 mg, 0.092
mmol) in DCM (3 mL). The reaction mixture was stirred at room temperature for 1

5 hour, then poured into aqueous NaOH (1.0 M}, diluted with water and extracted with
DCM. The combined organic extracts were dried over MgSQy, filtered and evaporated
under reduced pressure. The residue was purified by flash chromatography (3 % to 10 %
of MeOH in DCM + 0.5 % of NH,OH) to give 15 mg (48 % yield) of 3-benzyl-
pyrrolidin-3-yl)-(3,4-dichloro-phenyl)-methanone as a yellow oil. This material was

16 dissolved in DCM and a solution of HCI (1.0 M in Et;O, 1.1 equivalents} was added, the

resulting mixture was concentrated under reduced pressure and the residue was triturated
with EtO to give 17 mg of 3-benzyl-pyrrolidin-3-yi)-(3,4-dichloro-phenyl}-methanone
hydrochloride as a white solid; MS = 334 [M+H]".

Additional compounds prepared by the above procedure are shown in Table 1.

15
Example 7
5-(3-Benzyl-pyrrolidine-3-carbonyl)-1,3-dihydro-indol-2-one hydrochloride
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme M.
20 . SCHEME M

8r
Step 1 Br

sevnememermere i ()

NES

Step 2

e
Zn, AcOH

N . ' .
H BOC

Step 1 3-Benzvi-3-(3,3-dibromo-2-0x0-2.3-dihvdro-1H-indole-5-carbonvl) -

pyrrolidine-1-carboxylic acid tert-butyl ester and 3-Benzvl-3-(3-bromo-2-0x0-2,3-

38}
o

dihvdro-1H-indole-5-carbonvl)-pyrrolidine-1-carboxyiic acid tert-butyl ester

Freshly recrystallized N-bromosuccinimide (278 mg, 1.56 mmol) was added in portions,
over a period of 5 minutes at roorm temperature, to a solution of 3-benzyl-3-(1H-indole-

5-carbonyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (210 mg, 0.52 mmol) in a



( 1-m ethyl- cyclopropylmethyl)- pyrrolidin-3-yl] -methanone 287 (2,4-Dichloro-phenyl)-(3-
propyl-pyrrolidin-3-y1)- methanone (3 -Cyclopentylmethy1-327 pyrrolidin-3-y1) -(3,4- dichloro-phenyl )
- methanone (4-Chloro-3-phenoxy-386 phenyl) 43-(3,3-dimethylbutyl)-pyrrolidin-3-y11- methanone
(3,4-Dichloro-phenyl)43 -331 (2-methoxy-2-methyl- propyl) -pyrro lidin -3-yl] - methanone Synthesis
Compounds of the present invention can be made by a ariety of methods depicted in the.illustrative

synthetic reacligh,sehgrmes i aNd desciibes helow. STb starting waledal adagepents used in

preparing these compounds generally are either availabie from commercial suppllers such as Aldrich

Chemical Co. berEral sropatea TRy FhaeBds kbR 6 E5Ee WRAREASAYEHRS BFETIHSWHAG lﬁ%é@ﬂures set
forth in referemqasummasd%esarean@hﬁtesef 'BRdagedtsdopOiganioGynthesisicWileye&l Sahs: New
York, 1991, VO'U"Q%;qégl R e DRl it LRmencompaustRlseMsiSeiRnaR R yplishers,

1989, Volume$ 1- plementals; Tan anic Reactions, Wiley Sc Sons: New York, 1991,
Volumes 1540ﬂmé%ﬁwmar§9hﬂ{éﬂd?é‘aéﬂdﬁ %%@ﬁéé%?@%ﬁeﬁ?/ MEstPRRRs B Hnvislhethods by
which the conﬂoggmjfs of( g'@,mggam mvsaottom@and)esynﬁbasizeﬂcabdman@mmddiﬁcatlons to these
synthetic reactig s%bl%rgg {jr as,é?&)ﬁl g%ﬂg V\‘/rvjtll abg ssu 9e3t8%}on?%@651% %gl B gi]% art having

referred to the disciosure contalne e starting materials and
intermediates frthd- §;ﬂ§d‘?éﬂ@1@e&(§ﬂ@nzst:ﬁém@§cﬂﬁ ind edetareratyl el ¢ eres redhesivi
conventional teghnisBaHING e iRG DhevaRLliried talifiltration, distillation, crystallization,
chromatoghaphy, and the like. Such materials can be characterized using conventional means,
including p yS|caI constants and spectral data. ~Unless speC|f|ed to the contrary, the reactions
described heréiamielebshiylabed dribfodilis : KBl BY ek O

reaction 10 teg&magg,@ggt@@g@rof from about 78 C to about 150 C, more preferably from about 0Cto

about 125 C, and most abl cony, n|entI bout oom mb| rature eg.,
%n gﬁ-ﬁ%ﬁ g a Xda'c:i‘?t & 50 utlon (?3% f?%“%%

about 20 C. " PEYsk U8t AteS BRe nthétie procedure US dprepare compounds
of the inventioh-onthésdidikyib trd|lg-ondstiser- I@abmtglbmuthmmwﬂé@tﬁé@Ecghﬁférbtﬁmffél‘@nt in each

occurrence, PG s & pIORCHRED R ARG 0. AT Ad Rbargas defined Resein S GHEME At

room temperature for 1 hour. Solids were removed by filtration, and the filtrate was

concentrate under reduced pressure to give 3-benzyl-3-(2-ox0-2,3-dihydro-1H-indole-5-
carbonyl)-pyrrolidine-1-carboxylic acid fert-butyl ester as a foam. The same procedure
was repeated using the 3-benzyl-3-(3-bromo-2-oxo-2,3-dihydro-1H-indole-5-carbonyl)-
20 pyrrolidine-1-carboxylic acid fert-butyl ester to provide additional 3-benzyl-3-(2-oxo-
2,3-dihydro-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester.

Step 3 5-(3-Benzvl-pyrrolidine-3-carbonvi}-1,3-dihvdro-indol-2-one hvdrochloride

3-Benzyl-3-(2-ox0-2,3-dihydro-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid
25 tert-butyl ester was deprotected following the procedure described in Example 3 to give 5-
(3-Benzyl-pyrrolidine-3-carbonyl)- 1,3-dihydro-indol-2-one hydrochloride as an off-
white powder; MS = 321 [M+H]".
Additional compounds prepared by the above procedure are shown in Table 1.
Example 8
30 (2-Benzyl-pyrrolidin-2-yl)-(1H-indol-5-yi}-methanone
The synthetic procedure described in this Example was carried out according to the
process shown in Scheme N.
SCHEME N



In step 1 of Scheme A, an aryl compound a, such as an aryl halide, is 20 reacted with an N-protected
heterocyclic amide compound b in the presence of strong base, such as alkyl lithium reagent, to afford
aryl heterocyclic ketone c. The values of m an n in compound b may be selected to provide
pyrrolidinyl, piperidinyl, azetidinyl, azepinyl, or like heterocyclic moieties. In step 2 an alkylation is
carried out by reacting aryl heterocyclic ketone ¢ wit"hlafkylating agent d, to afford compound e.
Alkylating agent 25 d may comprise, for example, a benzyl halide, alkenyl halide or other alkylating
reagent. - 101 - The compound e may then bestiegrotected in{&tefj 3 to afford compound f, which is a
compound of formula Pinaesgrdance with the inygntion. ~Mmergus variations on the
procedures of Scheme A & sstble and e reddily apparenttolthioseskilled in the art. For
example, N-alkylation of co podk\d f5ca ide pounds e R2lis alkyl’ Where the group
introduced in step 2 is alkenyl or alkynyl, a h%@génatmceaction maype Carried out to change the R’
to alkyl. Scheme B shows another synﬁﬁetlc route to the compounds of the invention, wherein R
is lower alkyl, PG is a protecting p, X is a leaving group, andsnyn, Ar and R' are as defined herein.
ster g is treated with alkylating

amine i. The cyclic amine-Wy pip ridl“‘_l—nM IaZ'etidi e like according to
the values of m and n, as'fibfed abod N 20-step-{'the es?er group ‘ef ¥Bmpewittivis reduced to afford

the primary alcohol compound j. The red®fon of $tep 2 may be achieved, for exa‘anpIe, using L1A1H4.
Alcohol compaynd j thep,unrergoes: a prstialinxidalion i sien-A e sield sldeiyse-compound k. The
oxidation of step_3 may be carried qut, for example, using Dess Martin Periodinane - 102 - or a
chromate reaé@ﬁ?ﬂh%ﬁ%@@éﬁ%d out in step 4 by reaction of aldehyde compound k with aryl
magnesium bftumiderradedchfited af §Halcutel compoonglsilanybtep-BddtoHbh h 4s leXidizaeglicthe
correspondingrafyl kg ione fOmPeURLE: The SridalioRmay Rescariadub anaxatmple, asing Mn02,

Swem's reagent, or like oxidizing agent. In step 5 6 the ary| ket0é1e compound e is deprotected to

provide comp8tiha T WA BRAMaUF i TR HiRPREEo AR R HhdhvEIHSH, Many
variations on tigxpracesiuddetl SghdmenR arkl jossiblesaiianetORsitibradylepe alidiie-tha-scope of
this invention 'cf?é?a?l?&é%’%?é%icﬁﬂ1%9’-'143@%#@%&598@%@? 4569 1918 steR4 i@ﬁ@fﬁﬁﬂﬁ@.‘s for

producing compoun the invention are 10 described in the Examples section below. Utility

The compoundBegrasERVBHIBE AR SeBietor the (¥R BT HEBASEL ST Koiffbns associated with
serotoninweutettaasmissior, saorepfoephuihewne drtranstnissiorrand/as dopaimienguyrotransmission.
Such diseaseéﬁg’fgoﬁo&cﬂﬁ%?&éc?a@f&!Q&xﬂ%ﬁiﬁ&ﬁi%ﬁ@!{ﬂ&%%’&&d%@f%@dﬁé%ﬁ%%%ﬁ%20phrenia

and other psychoses, dyskinesias, drug addition, cognitive disgrders, Alzheimer's disease, attention
deficit disordefSiErEhvEEeArsaisd E‘S‘B@b@@%ﬁléﬂh%lﬂ@i%&M\/%ﬁﬂef)ﬁﬂﬁccﬁﬁé%?@ééféf’f)‘%bias, eating
disorders suclpasfiebasifysyanooexisodoutinyiestiod hirtjeseatingt, isthessndsypergydaemial-(1-
nyperlipidacrig, BOfs NI AhenAent dabaiGa, SeieHadiserdetsihen A0 AsspiaRm:and

treatment of conditions associated with neurolog amage resulting from stroke, brain trauma,
cerebral i$¢hadii?, &t e aht fashisHAgEss I compounds of the invention are also usable

for treatment ofdispidirs apdogisersesiates akths dhinarjotract suclpamdtressincortinente, urge
incontinence, benign prosta}iggﬁga[krﬁyg@% o%%gglsiPmt—%i—}i—% Q%%ggycgw‘;st@g@@%gtlgbstruction,
. _ DD .

urinary 25 frequency, nocturia, urinary urgency, overactive bladder, pelvic hypersensitivity, urethritis,
prostatodynia CeyRRFsiciatish FatiB WA GHER RYPETS stV ite) - The compounds of the invention also

possess anti-inflammatory and/or analgesic properties in vivo, and accordingly, are expected to find

utlity In the repdment,of glecese plalgs fesociaisd il pa andlions e auids yarpef causes,

including, 30 Butnot timited to, neuropatnic pam, mflammarory pain, surgical pain, viSceral pain, dental
pain, premenstfuabtind wdvtien phhbpan-dod wisarieprisgrand oriedirite? adiaehes, nerve injury,
heuritis, neuralgiasli AiaisoniRGhosAREIE mubynteratitial ¢y gitis soancei aim ki mbyasitic or
bacterial mfecg}%gié%?%gggg_a %;[’Lccdﬂ errl%%trogen was added TMAF (0.026 g, 0.285 mmol). After one

hour, the reaction mixture was concentrated in vacuo. Purification of the resiaue by

25 chromatography (silica, 25 — 50 % EtOAc in hexanes) gave 2-benzyl-2-(1H-indole-5-
carbonyl)-pyrrolidine- i -carboxylic acid tert-butyl ester (0.045 g, 0.111 mmol, 43 %) as a

colourless foam.



- 103 - (including fractures and sports injuries), and pain associated with functional bowel disorders
such as irritable bowel syndrome. Compounds of the invention are also useful for treatment of
arthritis, including but not limited to, rheumatoid arthritis, spondyloarthropathies, gouty arthritis, 5
osteoarthritis, systemic lupus erythematosus and junggq arthritis, osteoarthritis, gouty arthritis and
other arthritic conditions. Administration and Pharmaceutical Composition The invention
includes pharmagautical caRBPailiens AR RHsing RIIRFSNISNEGRMARLRLLAT NG Rresqnkavention, or
an individual isomer, racemic or Qon-rac?é‘giﬁi:aqu mi&t%e oéiso[ne.%,or_ _ph%)rmigeutiaegl _acceptable .
salt or solvate thereof, togethe it dt 1o RSAEE PRAFRTIEEUREHIR) ‘gge%f Calrisraid optionally
other therapebticyhexdéor yatphydéictiedrtgredients. In general, the compounds of the invention will be
administered in a therapeutically effective amount by any of the accepted modes of administration for
15 agents that serve similar utilities. Suitable dosag
1-100 mg 8ailyeRrt- s BRSEFIBRA 4 B TR dati R ser i HG SR
severity of thesdiskake t6f bebtreatetl! theiadelafc-zebativb tpralthidihthé-subjeotidheipotenbytpf the
compound used, fhg soyle A fprmof dminiesration ibendicajonouads iehdh administration
e

is directed, and the preferences and 20 experience of the medical practltlciner involved. One of

ordinary skill iAPRERHGRRESANRE WRRH 8i5©48Bs WiEBRSAHE Nith Db Griatie & §BA and in
reliance upon @@&ﬁ@ﬂ@hﬁdﬂ@wmm&amwmwﬁn@m%@fcmmﬁlmmn,mramhaimattherapeutical|y
effective amoynt ofile saTARNGS, ofdfe presabidamion ol 2 Jvan disease fFamnogs of the

invention may be administered gs p4harmaceut|cal ormulations 25 including those suitable for oral
(including budear BrarsisTiGuaRrectr, 1a%0T &obicAl cDihEHEN i BOSAYErRYa Gincluding
intramuscularpintriapierisiidintaihpcal subslusay ponsatand itt(a\en a8 Nad minisirelior as in a form

suitable for ad@g&z_}ggstigoﬁligy%hma 10 r}[ﬁsufflation. The preferred manner of administration is

+H >, : . : .
generally oral UWshg & convenient dail osage regimen which can be adjusted according to the degree

of 30 afflictionVtilizing heammpuuiricsitasnpoataelsthsdalouibr Togenhr it o RecBrTfre
conventiopial adjuvants, caress:@ritueitis-nay berpiacaddnioyhedeimmohphatitacenlical
compositions dokég%og%gie\éqﬁ pharmaceutical compositions and unit dosage forms may be
comprised of ventiohal ingre ienls‘in conventional 35 proportions, with or without additional active
compounds orgriitipiésoand endsiritrared by %s%’@é‘%?ﬁ@#&’y%‘éﬁh&iﬁ%ﬁfé@ifa%le effective amount
of the active ingredient commensurate with the intended daily dosage range to be employed. The
pharmaceutical compositions may be employed %sxaanligsgsuch as tablets or filled capsules,

semisolids, powders, sustained release formulaticn’s,‘grgr'rquids such as solutions, suspensions, 5
emulsionsp elixirs, or filled dagsutgspioretiditgeylod initdichdons-obsoppastibaaeer rectal or vaginal
administration;or in Hhefopref siarirdnsctablensoiutionsda.paspntealuseofipimidations containing
about one (1) milligram of active in re&gient or, more broadly, about 0.01 to about one hundred (100)
milligrams, pe?‘i%?ﬁ??tf%‘?gré&g%?ﬁ‘g?y suitable representative unit dosage forms. 10The compounds of
the invention may be formulated in a wide variet$©@H&MEddministration dosage forms. The
pharmaceutical compositions and dosage forms may cgrgprise a compound or compounds of the
present invention or pharmaceuticgii}-acceptabie salts therof as the active component. The
pharmaceutically acceptable caffiers may be either golid or tiqufgt Solid form praparations include
powders, tablets, pills, Slgs. cacHetssuppissitories; i ibfe grapuies. A solid carrier
may be one or more sub ces which ma iIng agents, solubilizers,
lubricants, suspending agents, binders, @resefvatives, tablet d‘gmtegratir{é; agents, or an encapsulating
material. In powders, the carrier generally is a finely divided solid which is a mixture with the finely
divided active component. In tablets, the active component generally is mixed 20 with the carrier

desired. The powders and tahletspreferably contain from about ohe (6) to about seventy (70) percent
of the active compound. Suitable &arrigrs jocludedr &re not limitethtgjmagnesjium carbonate,
magnesium stearate, talc, sugar, lagtose, pectin, gextrin, starch¢geteti acanth, methylcellulose,
sodium 25 carboxymethylce uﬁa% , a¥6WTgelting wax, cocoa buttertan ike. The term
"preparation” is intended to includécthe formulation of the active compound with encapsulating material
as carrierzprogieing a-Gapgule|irs whichitive -abtive ponemeivith-opwithtine-dacabesniBsamounded
by a carrier, Wjjg;guﬁ\jpeﬁg,ociation with it. Similarly, cachets and lozenges are included. Tablets,
powders, capsSul€es, pills, cachets, 30 and lozenges may be as solid forms suitable for oral
administration. Other forms suitable for oral administration include liquid form preparations
including emulsions, syrups, elixirs, agueous solutions, aqueous suspensions, or solid form
preparations which are intended to be converted shortly

=




before use to liquid form preparations. Emulsions may be prepared in solutions, for 35 example, in
aqueous propylene glycol solutions or may contain emulsifying agents, for - 105 - example, such as
lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared by dissolving the active
component in water and adding suitable colorants, flavars, stabilizers, and thickening agents. Aqueous
suspensions can be prepared by dispersing the fineT)/la:fv"lded active component in water with viscous

material, such.as 5 natural or. synthetic resi ylcellul Fodit arh Icellulose,
al, suchas, 3 el a) kY UIR.ESINSORENICF LIRSS, RodUM SRRy cellu

and other well' known suspe gag i preparations inc ude solutions, suspensions, and
emulsions, andfdyscéAtainminlhddition Q@tﬁ@h&ﬁ/é@@?ﬁﬁﬁﬁéﬁf}@@ﬁ?ﬁéﬁ@, Hilfare 4stabilizers, buffers,
artificial and nafk-spirRaienps eispessanie thickanerst solsbilizéhgiagenismancthedikembThe
compounds of (e ipvention e, oe formulaled paterieral S MIRIAURN {64 BysgEon. for
example bolus |r01])eclf;|on or continuous' infusion) and ™ay be presented in unit dose form in ampoules,

pre-filled syringstiemelisositrisd rateesion B hdfticdodecsoriamesd with HRAedEF SPesRREdive. The
compositions maydake:sUehsfRIMs A SSIBASIONS] SOILRDNS bk @SS dthaly-0rARNeUS

vehicles, for 15 example ui(()7 in agueou lyethylene gl . Examples of oily .qr nonaqueous
lz?cil é@?ﬂ . g’g‘%}é‘)’?%" %(}))l”{;%ﬂ(f ’?hgl??n{ag%%}b{”\}egetable oils

carriers, dilueflé SoI081R4 brehicles {RE0Ae bropyienegiveol, polye
(e.g., olive oil;amddnjectaBidwrganiteseichiee pthyl olxdteyy anatmiayry fmulatory agents
such as prese&xﬁegﬁwgt&mte%m}ﬂainéﬁgr%gu@%@n@%@&@%%ad&ammaﬁiﬂmem.
Alternatively, the ac i\%?ﬁip%rfjﬁjdiegfgnay be in Powder 20 form, obtained by aseptic isolation of sterile
solid or by lyoHfFZAfA FEH SorhidH f3r Efistitution before use with a suitable vehicle, e.g., sterile,
pyrogen-free Wiailirin eccommopomatisstl thig invemtidntm dgtioefogrrenzedér wspichiapitnaiseation to
the epidermis as ointments; qreams; g IFHoRS. A1 Hansaerval patehyQintragatseand creams may,
for example, b(gécé)rm Jlate; Wlthan ueous or qil 51b§;g}yj\_/ith the addition of suitable thickening
and/or gelling 14 HHOAL A DE FrRais s itha adteous or oily base and will in general also
containing one or more emisifihdyabbnts psahilizing ragents taibperding rgewtd; Bispbading agents,
thickeninq@gqn&g&g@g@ﬁg@@ggﬂ@l EQrmulationsssuitadenfor topical administration in the mouth
include lozenges comprising active agents in a flavored base, usyally sucrgse and.acacia or 30
tragacanth; pastilles compr%i!ﬁ&%h@l 8'??15‘?@8?(’3}??(%0%"fﬁ‘éﬁ’ﬁ%%g%égfﬂa%oﬁ%é{aé and glycerine or
sucrose and aoacididand Inratiihvwiishes! compuigingtthé ablivéeisgradidatin;a suitable liquid carrier. The
compounds of the invention, may,bs;iaraylaied JoradminisHaloN a3 SURRASKRESSWhviow melting wax,

such as a mixture of fatty acid glycerides or coc?a 35 hutter is first melted and the active component is
dispersed horRbgehensslycteraytnsie, 7o BT 5 ek 'ﬂ%’.“i’ & 498/t hdtogeneous mixture is then
poured into convenient sizedRyotolst-altemibd b dowkhahdltogoligifyz- [ (3,4-dicileeccphepplinds of the
invention may rﬁrfé%f,{m. lates! for yaginal RARIRIRIAton, RESSALAS. AMRANSET e asLS, pastes,
foams or sprays containing in 5 addition to the active ingredient such carriers as are known in the art
to be appropri&"f@’.’fﬁé’@éjbject compounds may be formulated for nasal administration. The solutions
or suspensions are applied(diga@tly4tqthe haghtcavihybsilcoylventidridb maamdo formpxapple, with a
dropper, pipetje gr spray,.the f gz;gs%/? RRY:DE AIBYIGR ii SINGE T MLtidBRs, famof the latter
case of a dropggerr %%ppll%pettggﬁ i%rma % acrlﬂeveed by thé'g%g paltient adntginisterli%g an appropriate,
predetern%%ecﬁ/%‘l’ﬁﬁne of the solution or suspension. In the case of a spray, this may be achieved for
example by means of a metefi3g: dtichiztogpbpray) puapxy-methyllHecompanadsef the invention may
be formulated fo(ﬂg}@g@gg{lqu%q)lﬁmg%npﬂ@&lg&lpcggyol@ gﬁ%ﬁpggﬁ% tract-anddncluding intranasal 15
e will'g y

administration?a'f ompoun enerally have a small particle size for ex_ampfe of the order of five
(5) microns or less. Such abarididihiormaEPERY bR b FRE S IRBWH MPHE I for example by
micronization.. @ activeibgrediant ispravidedrissaqitessurized pack with a suitable propellant such
as a chlorgfiuorocarbon (CPC), for example, dichlorodifluoromethane, trichlorofluoromethane, or
dichlorotetrafluoroethane, or 20 carbon dioxide or other suitable gas. The aerosol ma
e} 1S fo iR bE TG L1 L e RCH e 1S

actanesvelr as:foldifhl WS e B O BHE S ziz Jaal it Ihe A e ' Sine s
Alternatively the activedngtedignts mey-HeprovidedtinafpHmof) sheldyoppweenyfonexatngile:

mix of the compound in.a suitab der b c vati such as
hydroxypro p)r/]l1 nﬁce%gﬁ%g ﬁﬁllcolég}Z 5%'1 dgﬁé\qlﬁf%ﬁagi%gﬁa E??é%/%?f%ﬁﬁgg%%v}%g%%ﬁ%ﬁ%ﬁorm agelin

the nasal cavitjrPee pevaddasbREsiti6a heay-beprede e indmncdee OHTforRRF TR capsules
or cartridges af&.gagflatineapblisierpacks fsamiwhich the powdersmaldeiddrainigtared by means of
an inhaler. When desired, formulations can be prepared with enteric coatings adapted for
sustained or controlled release administration of the active ingredient. For example, 30 the compounds
of the present invention can be formulated in transdermal or subcutaneous drug delivery devices.
These delivery systems are advantageous when



sustained release of the compound is necessary and when patient compliance with a treatment
regimen is crucial. Compounds in transdermal delivery systems are frequently attached to a
skin-adhesive solid support. The compound of interest can also be 35 combined with a penetration
enhancer, e.g., Azone ( I-dodecylazacycloheptan-2-one). - 107 - Sustained release delivery systems
are inserted subcutaneously into the subdermal Iaye'riég surgery or injection. The subdermal implants

encapsulate (e, GORAMNNNAURI.SOAIE MEIbBIRRSAR:do Sliaone  UBPE- AL A bipdlpgradable

polymer, e.g., polylactic acid. The pharmaceutical preparations are pr{eferabl in unit dosage forms. In
5 such form, thecptdparzion _is el EdTHtertinm MOdEeRERERINY apiropiad Ylahtidés Bf the
active compongrind)earib dasage- fopmicandee- Bepaekpgeet giigparation thelpackbgerdantaining

discrete quantities of preparation, s as.packeted tablets cargules, and powders in vials or
ampoules. Alseos,t%@ﬁ%lfﬂi%%glen%#h%éaﬁ%)b% %%%aﬁscl? g?gegfé%ﬁéchet, or lozenge itself, or it can be

the appropriate Hinmssh oty bittestering 0'pkeidida wing compowmes ¥istate pramsteutical
carriers and their formulationssafe dleseribedinRemipgion: phhe Siience and Fraclios of Pharmacy
1995, edited t%/ E, W. !\/!:ar}tlirgé Mﬁgkglgg lishing Company, 19th edition, Easton, Pennsylvania.
Representativ u&ﬂaeﬁ;ﬁlé euticar formulations containing a compound of the present invention are 15
described below. Examples2-(3,4-Dichier foliengivily) preppraatoatd dneysedisipres -srebgidis t6:8nable

those skilled i@e;hg@f@ tQimorgislaarly adekstang and to practice the present invention. They should

not be considered as limitin cope of the inyenti merely as being jllustrative 20 and
representative thereof. Thegggm'g‘%%gfgsiﬁazt%ﬁéaﬁ%%@g ﬁg’e(c)f?ﬁ@ep Ekggrﬁfﬁ 8st1. KBBREVIATIONS
AcOHAcetic agiti BriBenzyE{BOCIROdicdr8 Bty dicarbonate 25 t-BuLitert-Buryllithium
t-BuOHtert-Butyl alcohol mzC(%ﬁﬁ%&tﬂ%m&gﬁ@,@Z&'&%@eﬁsq—@%MBip@kmmman@A%@Mene

Y,

chloride DEADiethylamine 30 DIPEADiisopropylethylamine DIBALHDiisobutylaluminum hydride
DMFN,N-Dimé‘ﬁ%/ FH%&H%&%‘%A;& é%‘s?sﬁ/l%li*ﬁh effodinane (acetic acid 1,1-diacetoxy-3-0xo-
|l1ambda*5*-ioda-2-oxa-indatR 1K 1- £ster) BEPpphilsHyBisldipleeny b ddphicidderiomantl - 2108 -
EDC1-(3-Rimethyaminopionyl)-2:atbylerrhed imids Hy ereehiasitress gum, 73 %);
(25,4R)-4-(tert-Butyl-dimethyi-silanyloxy)-2-(3,4-dichloro-benzoyl)-2-
propyl-pyrrolidine-1-carboxylic acid tert-butyl ester, (colourless iol, 83 %);
2-(3,4-Dichloro-benzoyl)-2-propyl-azetidine-1-carboxylic acid tert-butyl
ester, {colourless residue, 58 0%}; :
20 © 2-(3,4-Dichloro-benzovl}-2-propyl-piperidine-1-carboxylic acid terr-butyl

ester, {colourless oil, 80 %).

Step 3 (2-Butvl-pvrrolidin-2-vD)-(3.4-dichloro-phenvli-methanone

A solution of 2-butyl-2-(3,4-dichloro-benzoyl)-pyrrolidine-1-carboxylic acid fert-butyl
25 ester {0.435 g 1.09 mmol) in 1N HCl in MeOH (10.9 mL) was stirred at ambient

temperature under nitrogen for 14 hours. The reaction mixture was concentrated in

vacuo, then redissolved in DCM and concentrated in vacuo to remove excess HCL

Purification by chromatography (silica, 0 ~ 10 % MeOH in DCM) gave (2-butyl-

pyrrolidin-2-yl)-(3,4-dichloro-phenyl)-methanone {0.249 g, 0.740 mmol, 68 %) as a
30 white powder, MS = 300 [M+H]".

Utilizing the appropriate starting materials the following compounds were prepared in

similar fashion:

(3,4-Dichloro-phenyl)-(2-propyl-pyrrolidin-2-yi)-methanone (off-white
solid, 81 %); MS = 286 [M+H]™;



EtOAcEthyl acetate HPLCHigh pressure liquid chromatography HOBt1-Hydroxybenzotriazole 5
LAHLithium aluminum hydride LHMDSL.ithium bis(trimethylsilyDamide MeOHMethanol
MsC1Methanesulfonyl chloride NBSN-bromosuccinimide PFBSFPerfluorobutanesulfonyl fluoride
TBAFTetrabutylammonium fluoride TBAHSTetrabutyII%]%n_monium hydrogen sulfate
TBDMStert-Butyldimethylsilyl TMSllodotrimethylsilane™I5 TEATriethylamine TIPSTriisopropylsilyl
TFATrifluoroacetic acid THFJ gt rQf E I iy fhiog!

TMStrimethylsilyl Pre _arat?%gl%%ﬁnﬁﬁ%%rﬁ%g%ﬁ% lﬁ?gg%ﬂé? ?I}bli?gl?_glgt%?ﬁﬂe
bis(trimethylsiﬂnﬁtHFﬁiﬂé)lfi?@ KA ?%{M“LL, 8 mmol) was slowly added to a 25 solution of
5-bromoindole (5.00 g, 25.5 inriaikhie Bk (60 riR)(E13-181Commabl nityogddiatthgbphetbaidre reaction
mixture was Sﬁﬁﬁgeﬂ}c{%%g} 59%)9 TMNutes, [tlblerq_lt];ﬂsopropylsiIylchloride (5.7 mL, 26.8 mmol) was

added. The resulting mixture was stirred at -78 C for 20 rg]ig'utes, then warmg,d to room temperature
over a peridd of 1 hour. The téaciidricrraBRiteHekec Byt aoR B sBF RS 2lieous solution of
NH4CI, 30 dilutethwidhwdtele aetbthpaedettipigaitite Was [dfEted with EtOAc. The organic layer

was separated, dried over lyighPd filtere eva o ungler yegh mj(g ive a crude oil
that was purified by flash cf?ﬁ%ﬁéﬁg i{%lq@:%%p%ﬁg%y@gﬁéﬁﬁégﬁ% (99 ﬁ%/fi%g?d) of

5-bromo-I-triisBp Sy plemaridoieh T8 o e ne Mg 214 arifidnner, using the
appropriate starting materia|3th®fcilewing eoyip@iptpyigregidpared)-methanone, (yellow

5-Bromo-%(ztriis opylsilapyl-1H-i gfaz% (86 % vyield, yellow solid);
5-Bromo-I- riissb%%g%géiny -1]I§'|_(§O|$rrdlo .3-b]pyridine (87 % vyield, yellow 5so|idl);
Additional compounds prepared by the above procedure are’ shown m Table 1.

Example 10
(4-Amino-3-chloro-phenyl)-(2-butyl-pyrrolidin-2-yl)-methanone
15 The synthetic procedure described in this Example was carried out according to the
process shown in Scheme P.
SCHEME P

step 1 H,C

Br Cl .
U t-BuLi CH OH step 2

DMP
N
N \
¥ cHo , N(TMS),
BOC BOC
H.C HC
3
O
Cl step 3 o ol
N HCI
\BOC N(TMS), NH N

2

Step 1 2-Butvl-2-{{3-chloro-4-(1,1,1,3,3,3-hexamethyvl-disilazan-2-vl)-phenyl i -

20 hvdroxv-methvll-pyrrolidine-1-carboxvlic acid tert-butyl ester

To a stirred solution of 2-(4-bromo-2-~chloro-phenyi)-1,1,1,3,3,3-hexamethyl-disiiazane
(0.484 g, 1.38 mmol) in ether (14 mL) at -78 °C and under nitrogen was added tert-
butyllithium (2.03 mL, 1.43 M solution in pentanes, 2.91 mmol) dropwise. After 90
minutes, a solution of 2-butyl-2-formyl-pyrrolidine-1-carboxylic acid fert-butyl ester

25 (0.353 g, 1.38 mmol) in ether (3 mL) was added to the reaction mixture dropwise. After

one hour, the reaction mixture was warmed to ambient temperature and stirred at



5-Bromo-2-methy1-1-triisopropylsilany1-1H-indole; 5-Bromo-I-triisopropylsilany1-2,3-dihydro-IH-indole
(100% vyield, white solid); 5-Bromo- | -(tert-butyl-dimethyl-silany1)-1H-indole; and
105-Bromo-7-fluoro-1-triisopropylsilanyl-1H-indole. Preparation 2
(R)-2-Benzyl-pyrrolidine-1,2-dicarboxylic acid 1-tert- b&tj%l ester 2-methyl ester  The synthesis of
(R)-2-benzyl-pyrrolidine-1,2-dicarboxylic acid I-tert-butyl ester 2- 15 methyl ester was carried out

according to the, pIacess, mee' RSO fes, FREEMES mER Yas quenched by the addition

(R)-2-Benzvl-pyrrolidine-1,2 dlcarbOXéhC acid 1-tert-butvl ester A mixture of

(R)-2- benzyl-ﬁifrféﬁﬁﬁ%%d?%‘éﬁ?}b%@ﬁ& B0 67 YT RFAM BRrId 20 tetharRTrARSABHGH hydroxide
pentahydrate {le83.gsHal lvitiriainie) deetdnitdleF00mmb)evad, stidednuaaestnitiogentord@thminutes,
then (Boc)20 %%gﬂéér%%b% @ﬁr&%%?odwr%ﬁ & (@BO0NS R %@%ﬁ?@ﬂ@%@ﬂaﬁééﬁ%@ (1.109,5.0

mmol) was ad er 24 hours he reactioh mixture was concentrated in_vacuo, artitioned
between efhePEo’mLy- ARl (Bb ink PReasibdulsprzds was Wﬁﬁgmﬁ"@iﬁ@? mL) then
25 acidified topyrtalidiite- 1Q Hbaguroui] citticoacitls2€ s The srsuliani sodkionswaslextiasted with
EtOAc and themombined extracts were washed with brine (30 inn, dried (MgS0O4), filtered and
concentrated in vacuo to yield (R)-2-benzyl-pyrrolidine-1,2- dicarboxylic acid 1-tert-butyl ester (1.26 g,
4.13 nunol, 416i078% RYGRRIOBOASIEE D TRIIABERT YD OHER e BReRas SR Sdae LA buty|
ester 2-methyl ester To a slznr{%ts;ﬁiutwq@f Q@Q%hzyhﬁym@]ﬂm@jaﬁemmrp@&ym aeittd=gut-butyl.
ester (1.23.q, 4. 0 m t).in T 10.rnL) an ethanol itr S added
TMS- dlaz%)me g (%) ?_Y 1}}5 %gk}l egtfllu on Ce&;%%]éesr m?%tgf tj8roo1{1/{/|(nés"esC}grahll;]le ere%act?on mixture
was warmed to amblent terApeFudpsTthbritdepRemtkted h ]\fédﬂé%"]ah il @%‘@’H)Zmiﬂﬁ&btlon by

chromatograppyr{sitigae - a&%xﬁt@é@dﬁehﬁxaﬂﬂsét@@‘@e@%%@ﬁﬂgy}l%yrroI|d|ne 1,2-dicarboxylic acid
1-tert-butyl ester 2- methyl 8; 00 as an paration
eﬁl-gg q %m} {FQT %ﬁa% )}] este q ‘?ﬁ% d3 TOXy-

2-n-Butyl-2-forrnyl-pyrrolidin rbox ¢ e eS|s

2-buty1-2- forrﬁwiby}r}rtﬂtﬁméli—@ﬁmbﬂmhémh@mmcbfﬁérhﬂ% ft%ﬁhéﬂ’lﬁm wicbrtfing tatde process

shown in §cheme D. 10SChHeME Bropylmethyi-2-[hydroxy-( 1-t&kbEORATH B ) HLH MRS - St?l}

INCO2CHS nggt yrl' %lﬁlrlrrocl) gme 1-carboxylic acid tert-butyl ester, (colourless gum, 62 %).

Step 2 2-Butvl-2-[3-chloro-4-(1,1,1,3,3,3-hexamethvl-disilazan-2-vl)-benzovl -

pyrrolidine-1-carboxvlic acid fert-butyl ester

20 To a stirred solution of 2-butyl-2-{[3-chioro-4-(1,1,1,3,3,3-hexamethyl-disilazan-2-yl}-
phenyl}-hydroxy-methyl}-pyrrolidine-1-carboxylic acid tert-butyl ester (0.357 g, 0.678
mmol) in DCM (10 mL) at ambient temperature under nitrogen was added DMP (0.575
g, 1.36 mmol) in a single portion. After one hour the reaction mixture was diluted with
DCM, washed with 1 N NaOH and brine, then dried (MgSQy), filtered and concentrated

25  in vacuo 1o a brown residue (0.290 g). Purification by chromatography (silica, 10 %
EtOAc in hexanes) gave 2-butyl-2-{3-chloro-4-(1,1,1,3,3,3-hexamethyl-disilazan-2-yl)-
benzoyl]-pyrrolidine- i-carboxylic acid fert-butyl ester (0.208 g, 0.397 mmol, 58 %) as a
clear colourless residue.

Utilizing the appropriate starting materials the following compounds were also prepared:

30 2-[3-Chloro-4-(1,1,1,3,3,3-hexamethyl-disilazan-2-yl)-benzoyl}-2-propyl-
pyrrolidine-1-carboxylic acid tert-butyl ester, (yellow oil, 96 %});

2-Propyl-2-{1-triisopropylsitanyl-1H-indazole-5-carbonyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester, {yellow foam, 77 %);
2-[1-(tert-Butyl-dimethyl-silanyl)-7-fluoro-1 H-indole-5-carbonyl |- 2-
35 propyl-pyrrolidine-1-carboxylic acid tert-butyl ester, (yellow oil, 75 %);



Step 1 2-n-Butyl-pyrrolidine-1,2-dicarboxvlic acid 1-tert-butyl ester 2-methyl ester To a stirred solution
of pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester (3.00 g, 13.1 mmol) in THE (50 mL)
at -78 C and under nitrogen was added LHMDS 15 (14.4 mL of 1.0 M solution in THE, 14.4 mmol)
dropwise. After 30 minutes, a solution of 1-iodobuta_nr133§2_.23 rriL, 19.7 mmol) in THE (1 mL) was added
dropwise. The reaction mixture was stirred for 30 minutes at -78 C, warmed to ambient temperature

over 90 minutes, then queng@gigp(rgﬂ,%ﬁngp@-@fgg{ggg;gg}@%ggug{\yd%k@]Qa%@qyed with
EtOAc. The combined extracts were washed with saturated agueous Ig I(;/l O3 and brine 20 then dried
s 5

(MgS04), filtePSH UHEKoHEamPHAY 042 1ATEo iy Sd‘ﬁl‘?r&’urz‘ic tion by chromatography
(silica, 10 % EtOAc in hexanes) gave 2-butylpyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl

ester (2.57 g, §.01smmol,69 0D)as a clgareriourless Sk oliMHliZIng-thesabove procedure and the
appropriate starting materials the following were 25 smﬂg}%eﬁa e
Sty

2-Propyl-pyrratidmBtenalitdiskaic adte Lidit byt st ‘ggilél? 3(36%3[5}[8522&1’}%‘5 %) using
1-iodopropaneyrrolidin2-Ethdxymiéthyldoyrrdhidiylestep {dicarhp iR acidol-Hiermbtityhelster™®- methyl
ester (CO|(_)Urleﬁélﬁ'&‘.g@:%%}&%‘éﬁ@@%%ﬁ% for 2 hours. The reaction mixture was _
52-(3,3-Difluoro-allyl -pyerI|d|ne-1,2-d{carboxyllc aci ?L-tert-butyl fﬁs er 2-mth£ estgdr‘é olourless oil,
11%) using 1,30R<EMRFE- A Ea0P PP 4-amino 3 S BHS s BRSBTS e Zidarboxylic acid
1-tert-butyl estesRaedng @5tee (alourtiassveilid8Ya) frdighcthiorometivdxyisdpropyl ether and

pyrrolidine-1,2- dicar X H? |éj tIert-butyl ester 2-ethyl ester;
102-Isobt%)yl-513}?r%??& rﬁpe(-}}i(,Zc-@?casr%-dxylic_acid 1-tert-butyl ester 2-ethyl ester (colgabgless oil, §7 0/0)

from 1-iodo-2 Wiy FeparRI R A roHam B o 1t B SIS A R TREFPHS N F AP PTERIFester;
2-Cyclopropylpethyiny eligiagute2-dicarboxylic acid 1-tert-butyl ester 2-ethyl ester (colourless oil,
50%) from cyclopropylmet romide olidine-1.2- 15 di lic.aci -hLityl ester
2-ethyl ester; 5,5-Dihn()”?é%}%}iIE %r%%g@g E%)}M?r? ,0—%%%@%?5%&%%%&8%&& 2-methyl
ester, (colourlExgigsiFoie, G oM EidtibpYbpahé and 5,5-Dimethylpyrrolidine-1,2-dicarboxylic acid
1-tert-butyk ester 2-methyl gstgri{2RAR)v-(terdBuiy rdimeifiyl-sikdhyieky) =2 dpyipyselidine-1,2- 20
dicarboxylic aci /1?-t r Sbmu%geﬁ%ﬁ[ﬁ-methyl ester (colourless oil, 26%) and (25,4R)-4-
(tert—butyl-dim:éthy(} “silanyloxy)-2- eryI-pyrrolidine-l,2-dicarboxy|i_c acid 1-tert-butyl ester 2-methyl
ester colourless oil, 30 %) frémuciedbErBlsaE Ahd(2-propyl-pyrrolidin-2-yl)-methanone (light
(25,4R)-4-(terrButylglimetbylesilamdexyrpyvrobidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl
ester; 2-Propyl-azetidine-1,2-dicarboxylic acid 1-tert-butyl I 2¢ oSter ourless oil, 80%)
from 1-iodopropane and azét%l‘l}%%égfﬁ .%%?%‘&Wé rgg%){%Zﬁﬁ&%ﬁ%%%&f?ngt)h%ﬁeé%%ﬂ é
2-Propy!-pipefidhite p@vdrratBduylidBciPT0r8H-btyl ester 2-ethyl ester, (colourless oil, 38%) from
1-iodopropane agg pipedistingsdad-dicarhexyicaeishdvieploubiuestes grethylesileand
302-(Tetrahydro-pyran-4-ylmethyl)-pyrrolidine-1,2-dicarboxylic acid 1- tert-butyl ester 2-methyl ester.
Step 2 2-n-Butyl-2-hydronmethyl-pwrolidine-1-carboxylic acid tert-butyl ester  To a stirred solution of
2-butyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-buBjassele B 35 methyl ester (0.842 g, 2.95 mmol) in

THE(30mL)at0C UmgfdﬂWgﬁ@dﬂaﬁm@dﬁ%1Hlﬁ}?rrolieﬁm@%ﬁﬂhoj@maﬁ%&mb&@on in THE, 2.95
mmol) dropwige. After 15 min the reactio mixtutﬁe was enched by the addition of sedium sulfate
(?5% he - is Exambl

decahydrate SIS TS S T he e ke Was \VaSHe G itH 8!9qu ‘AL then the combined
filtrates were concentiaied in fdouoat give 2-butyl-2-hydroxymethyl-pyrrolidine-I-carboxylic 5 acid
tert-butyl ester (0.763 g) as a clear, colourless o hatyyasyused directly without further purification.
Utilizing the above procedure and the appropriate starting materials the following were similarly
prepared: 2-Hydroxymethy1-2-propyl-pyrrolidine-1-carboxylic acid tert-butyl ester 10 (yellow
oil, 94%);




2-Hydroxymethy1-2-isopropoxymethyl-pyrrolidine-1-carboxylic acid tertbutyl ester (colourless oil, 89
0/0); 2-Hydroxymethy1-2-isobutyl-pyrrolidine-1-carboxylic acid tert-butyl ester, (colourless oil,
100 %); 152-Cyclopropylmethyl1-2-hydroxymethyl-pyrrolidine-1-carboxylic acid tert- butyl ester,
colourless oil, 100 0/0); 2-Hydroxymethy1-5,5ghmethy1-2-propyl-pyrrolidine-1-carboxylic acid
tert-butyl ester, (colourless oil, 100 0/0); o
(2S,4R)-2-Hydroxymethy1-2-propy1-4-(1,1,2,2-tetramethyl-grapoxy)- pyrrolidine-l-carboxylic acid

tert-butyl ester, ( {, 100%) andSteP 1 OH step 2
2-Hydroxymethyl-Zmo-pyran-4453methyl)-pyrrolidin -1- lic acid tert=btityt ester. Step 3
2-n-Butv1-2-formyl-pyrfblidine-1-carboxyticgcid tert-butyl irad solutibif of
2-2-buty1-2-hydroxymethyl-pyffolicline-1y ylictacid ten-bityl eStrF(ON63 g, ca. 2.95 mmot) in
DCM (30 mL) at 0 C under nitrogen w%@d MP (2.50 g, 5.9@%mol) inTé&single portion then the
reaction mixture was warmed to ambient temperature. After 14 h the reaction mixture was diluted with

DCM (70 mL), washed with 1 N NaOH (2 x 30 mL) and brine (30 mL) then dried (MgS0O4), filtered and
30 concentratedgn.vacuo. Purification bé chr tography (silica, 10 - 20 % E40Ac in hexanes) gave

2-butyl-2-formyl-pyrra@lidine-I-carb id texrt-b&tyl ester (0.35@9@,41,,41 48 0/0) as a pale
yellow oil. Utilizi E oceturdand i tartingimate lRg were

: - t?ﬁuty ]est/ r (cplourless
oil, 92 %); 2-Formyl-2-iSegFopexymethyl-pyrrolid él-tsarbq}fylic acid tert-butyl estek{co Q{urless oil,
77 %); 52-Formy1-25f§6?butyl-pyfrnﬁlﬁ:line-l-carbo%lcﬁc acid tert-butyl ester, (colourless oil, 79%);
2-Cyclopropylmethy1-2-formyl-pyrrolidine-1-carboxylic acid tert-butyl ester, (yellow oil, 85%);
2-Formy1-5,5-dimethyl-2-prop lidine-1-carboxylic acid tert-butyl 10 ess oil, 85 %):
131 i By dpkapyld Hepyrolg e - tert-butyl
ester, (colourlgss, @il 83 IiRnd 2atesiladid tetrahyelesmyran-4-ylmethyl)-pyrrolidine-I-carboxylic acid
tert-butyl ester . 15adon 2-Ethoxx&%@gl-g_-{%rfﬁ%l-ipg@@é@ﬁﬁ;%ﬁgﬁ@gpﬁ{g)g@%ﬁ[&@g%_ggter The

synthetic procelBrE IS S Bharation 1s outlined in Scherrie E below. SCHEMEE CH OCI -
g, 1.66 mmol) in ether {20 mlL) at -78 °C and under nitrogen was a ded tert-butyllithium

(2.30 mL of 1.51 M solution in pentanes, 3.49 mumol) dropwise. After 90 minutes, a
solution of 2-formyl-2-propyl-pyrrolidine-I-carboxylic acid tert-butyl ester {0.400 g, 1.66
mmol) in ether (1 mL) was added to the reaction mixture dropwise. After stirring for one
10 hour, the reaction mixture was warmed to ambient temperature over 30 minutes. The
reaction mixture was quenched by the addition of saturated aqueous NH,C1 (20 mL) then
extracted with EtOAc. The combined extracts were washed with saturated aqueous
NaHCO; and brine, then dried (MgSOy), filtered and concentrated in vacuo to a yellow
oil (0.90 g). Purification by chromatography (silica, 5 — 20 % EtOAc in hexanes) gave 2-
15 [hydroxy—(1—triisopropylsilanyl—]H«pyrrolo[2,3—b]pyridi.n»S—yl)—methyi]-Z—pmp -
pyrrolidine-1-carboxylic acid tert-butyl ester (0.576 g 1.12 mmol, 53 %) as a colourless
guim.
Utilizing the appropriate starting materials the following compounds were also prepared:
2-[Hydroxy-(1-triisopropylsilanyl- 1H-indazol-5-yl}-methyl]-2-
20 isopropoxymethyl-pyrrolidine-1-carboxylic acid fert-butyl ester, (yellow oil, 79 %); and
2-{Hydroxy-(1-triisopropylsilanyl-15f -indazol-5-yl)-methyl}-2-isobutyl-
pyrrolidine-1-carboxylic acid fert-butyl ester, (colourless oi, 56 9%).

Step 2 2-Propyl-2-( 1—triisovronvlsﬁanvi-IH—mfrroio[2,3-5}szidine—&carbonvi)—

pyrrolidine-1-carboxylic acid tert-butvi ester

12
w




N CO2CH3 BOG DIBALH CH30_1 CDC/ N CHO BOG 20 To a stirred solution of
2-ethoxmethyl-pyrrolidine-1,2-dicarboxylic acid 1-tert-butyl ester 2-methyl ester (1.00 g, 3.48 mmol,
prepared using the procedure of preparation 3 step 1) in THF (40 mL) at -78 C under nitrogen was
added DIBALH (4.09 mL of 1.7 M solution in PhCF13L, 6.96 mmol) dropwise over 15 minutes such that
the internal temperature did not exceed -75C. After 45 hours the reaction mixture was guenched by

25 addition of i ; Vi 9)-ah &gm@;zﬁgm warmegitg-ambient
temperature. fﬁeg %%}cé:ti%gr? rtr%gﬁ(%g I\jNg{ %ﬁ?ﬁg Land 9“ iltgé%g TF@E’%“%%&(?G was
g} U (

_ with Et0Ac. (50 L}g nd f
* washed with EtOARSEO0 P RR THE %ﬁ%iﬁéﬁr‘ﬁ% 68 F‘ér%]éi t@%ﬁﬁ%’i cugtoac
oil. PurificatiombyirOrhattg eaphyb(siticamperad@-svedeono agdexanadjegduiP (0.652 g, 1.54
2-ethoxymetnyd oyl . hearapoiic Al ha0dRihbl ealen a3iia &i@pIoumg, 59%%) as
a clear, colourless oil. - 114 -~ Utilizing the above progedure and. the appropriate stargn materials the
following ere"8iftanyhreddrefpH an br@?s%’fﬁfﬁ%ﬁ%@%&- OFfs I%’Sﬁ%ﬁ&?ﬁlgﬂ? arboxylic acid
tert-butyl esterdeniaudesswil 0100 E2R4RY dhrofrtarisButil- difiethy ke tBdy oKy ifiormy1-2-propyl-

pyrrolidine-l-carboxylic acid tert-butyl &s OH B8 N &L iy drr opyl:aeeligine-
1-carboxylic a%%’at%%r@[i_b%&tﬁ egtlre(t), _c%loﬁiur&g{ssé%?ll? g{g%?)% and Qy 02[ Mlo %
2-Hydroxyme@i1ohdinspykpipentinacid fe5rBairstacid fén-b Rt e eroh Gt bt L8 720).
Preparation 5gum.  4-Formyl-4-propyl-piperidine-1-carboxylic acid tert-butyl ester The synthetic

procedure for his preparation is outlined in low, . SCHEME . Step il red:
4-Propyl-f)cl)per{|5clﬁ§é3- 5, 8.%%%%&%5 gﬁ%"t%r%t%%% 'téE*se?ﬁgr éﬁi!-&éth?l es'f%lﬁ Toa solutigﬁ) 1(~)e aoEt:assium
hexamethyldisilazide (29.1 4156 0PRROR T (B SARTP BY SAEnE WS ARl g bonyD-
N-Boc-piperidigrdheatbaxylate Ak gcidzamrot)l Ihe reativonsaldniating amds stirred at -78C for 30

D Slowl added. The ssagion misiussuas strred

minutes, then 1-iodopropa _Egl .2 mL, 146 mmol
at -78 C for a further 20 mi% eogl{ elzr%v(vﬁ{r%lé%pt% om temperature and stirred for 1 hour. The

reaction was duenbhedipycidigitidiah sairateladessysnNt4€n solution and extracted with EtOAC.
The comhined organic extracts were washed with brine, dried over MgSO4, filtered and evaporated 25
under reduced pressu The residye was pyrified by fl g,_i%_%gr8¥ Qraphy:(0%4 to,p0% RLO0AC in
hexanes) to affofd=19: 65696)0f 2 ridme-1,4=dicart iCacid I- tert-butyl ester 4-ethyl
ester as a yellauddgifrrdrefl 2deF ormy1-4-propyl-piperidine- 1-carboxylic acid tert-butvl ester 30 To a
solution( of 4'pr)FMtHEE@@;Qliﬂﬁlo%,léf@ﬁ?(%?f@ﬁ”Gla@id;&xfeﬁvt@%byé}@aterlﬁneﬁ’wlESIBM&Qiﬁl&SM-ff* mrT)ol)
in THF (120 mL).at OC was slowly a ithium alumin r O Mig THF; 6 65 mmol).
The reaction rﬁ%r(]?&gg -ggrgﬁ?rll%a é_% o S?YEE aci gerrpbugflyq]es%r dg.ﬁl(élg, (MS(B@ ;E)moﬁ) 1?1 FﬂLIP

20 (7.5 mL) at ambient temperature under nitrogen was added TMAF (0.753 g, 8.09 mrnol).

lourless

The reaction mixture was stirred for one hour, then diluted with saturated aqueous
NaHCOs (30 mL) and water (15 mL) and extracted with EtOAc. The combined organic
extracts were washed with brine, dried (MgSQy), filtered, and concentrated concentrated
int vacuo 1o a pale vellow gum. Purification by chromatography (silica, 50't0 100 % EtOAc
25  in hexanes) gave 2-propyl-2-( LH-pyrrolo|2,3-b]pyridine-5-carbonyl)-pyrrolidine-1-
carboxylic acid fert-butyl ester (0.247 g, 0.692 mmol, 86 %) as a colourless foam.
Utilizing the appropriate starting materials the following compounds were also prepared:
2-(1H-Indazole-5-carbonyl)-2-isopropoxymethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester, white foam, 68 %);
30 2-(1H-Indazole-5-carbonyl)-2-isobutyl-pyrrolidine- 1 -carboxylic acid tert-
butyl ester, (yellow foam, 30 %};
(2R,4R)-2-{3,4-Dichloro-benzoyl)-4-hydroxy-2-propyl-pyrrolidine-1-
carboxylic acid ferr-butyi ester, (colourless residue, 79 96); -
(25,4R)-2-{3,4-Dichloro-benzoyl) —4—hydr0w—2;propyl.—pyrro%idine— 1-

35 carboxylic acid fert-butyl ester, {colourless gum, 79 %).



one hour, then quenched by the slow addition of solid Na2S04.10H20, and stirred vigorously at room
temperature for one hour. The solids were removed via filtration through Celite, rinsing with EtOAc. The
filtrate was concentrated under reduced pressure to give a yellow oil. 5 In a separate flask, oxalyl
chloride (5.4 mL, 64.3 mmol) was dissolved in dichloromethane (150 mL) and cooled to -78 C.
Dimethylsulfoxide (9.1 mL, 130 mmol) was slowly addélﬁ "and the reaction mixture was stirred at -78C
for 15 min. The above yellow oil dissolved in dichloromethane (50 mL) was slowly added. After stirring
at -78C for 15 mlnutes Et3N (45 mL 322 mmol was added Ther actlon mixture was allowed to
warm to room=&Pte : Uit AR e OB GBREEER cted with
dlchloromethameol'ﬁhercombpm@piybag@rfmW’mﬁo(& Mﬂp;drdedemmanﬁoépmimrMGmd concentrated
under reduced p gaag %ﬁjﬁﬁfﬁ&&%&! e RyAastheniomatasiianyy (34t 190 g FIOAC In

hexanes) to a ormy1-4-propyl-piperidinel-carboxylic acid tert-buty| ester as a
colorless il. M)@&ﬁﬁﬁﬁé‘f %:eeﬁﬁwgwsnofw é%h()ueﬁ#i}ﬁ@ﬁ@%ﬁﬁ%@ﬂﬁ%@ﬁé@ﬁﬁ@%@ﬂemc
procedure desgribegh lfh&hleﬁxam@lmwas@w(edmmmemdmm@eﬂm proeesssHoil incpeheme G.

SCHEME © 2Dy leRb Mol c@?ﬂi l%gﬁ?grm% 0}1% oliding:drgarRoxyig-asid.jsftputv

Pyrrolidine-1 éj 3glca oxyIYc tert 5.03 mrno) N,0- 5 dlmethylhydroxylamlne
hydrochloride ¥4, 6eag~111@fmwﬂﬁdwdlawfaﬂﬂebmérﬁﬁhﬁééﬁowwﬁeﬁyﬁc%ﬁi|mude hydrochloride
(2.94 g, 15.32(namnmk Qf&dléprbysd@wmﬁﬁgﬁﬂaf@iﬁs(&eYoQoﬁzﬁ:@Zdhtp&h)nWﬁﬁerﬁlﬁeedﬂapar&m mL
round bottomed flask and ved | 30 mL). Diisopropylethylami 34.82 mmol)
was slowllf added, and th d@?():lnc?n rrzllg\/\r{ £ a8 @ Fr?)‘ %xginreacj)%?t! ?rrff}/e(?atuﬁr1 § o?ﬁg’ 10 The
reaction was dw@ﬁeh@h%?‘la%ditMﬁ ﬁfl\%/%{e’ﬁﬁh extracted with ethyl acetate. The comblned organic
extracts were washed with watehangd bsne).-dried auer Ma S fitetpehand.evaporated - under reduced
pressure to glve 2 60 67 %ﬁfldEﬁi jh{ I;loxymethyl carbamoyl)-pyrrolidine-I-carboxylic acid
tert-butyl estep?as a pa e yeé Iow oil was used in the next step without further purification. 15
Similarly prepared using thé3grdeistilms afsmesp)1( (#BséR)-4-hydroxy-2-propyl-pyrrolidin-2-yl)-

4- (IVIethorwm%@ma%mam@ﬂ@sdﬁ?@mg Ingaeboxy| Mae@l*teﬁdbutylester - 117 -
> etrosymabcarbamey ) el Sl SE BILOUN SR -
3-(Methoxy- nwﬁtilbeuanba(mbyi)%dzerﬁﬁ@él é\éﬁtmﬁ%&%dﬂert -butyl ester. 5 Step 2 3- 1-Triiso

roTrrolidine-I-garhex gt Asid deddyd-astenienBuylithiyradl:S M ihpentane.sldimL, 22.13 mmol)
was added to a solution of 5- bromo- 1-triisopropylsilany1-1H-indole (3.54 g, 10.06 mmol) in TI-IF (35
mL) at -78C i0 under nitrogen atmosphere. The pale yellow reaction mixture was stirred at -78 C for 15
minutes, ten a solution of 3-(methoxy-methyl-cdikemmiy/13-pyrrolidine- I-carboxylic acid tert-butyl ester
(2.60 g, 10.06 mmol) in (EHFraiRk-) \@;@ﬁ(ﬁlg\glylgdg%doJﬂ%yegdﬂﬁﬁgjmnmet%@rred at -78 C for

30 minutes, then aIIowed to war to roo rature oyer a period of 1 hour, The r%acnon was
quenched by Iﬁgﬁh&pa E)ggén tnis Example was carne out according fo t

process shown in Scheme R..

SCHEMER

“step 1

-Pro MgBr _St_e_?_z_,,.

DMP
CH,
; CHO
BOC
CH, CH,
0O 0
Ny © step 3 N -Cl
i——N L HCI ai
\ cl 2

25



15 solution of NHIC1 and was partitioned between water and EtOAc. The organic layer was dried over
MgSal, filtered and evaporated under reduced pressure. The crude residue was purified by flash
chromatography (10 % to 25 % of EtOAc in hexane) to give 2.66 g (56 % yield) of
3-(1-triisopropylsilany1-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester as colorless
oil. 20 atep.1.3 -B enz 1-3- 1- trisomMan? carboxyllclé%ld tert-butyl ester Lithium
bis(trimethylsilyDamide, (3.0 M JHF, Ld;h. 7k wag added io
(1-triisopropylsitanyT-TH-indole-5-carbonyI)-pyrrolidine-1-car ester (1.90 g,
4.03 mmol) in@ﬂl@@-ﬁ'ﬁﬁﬁ)ﬁé@m\éﬂlﬁéﬁﬁmtrogen atmosphere. The reaction mixture was stirred at 0 C
for 10 minutesrandcthend benzyhsdmidentb-3, ml:hchﬁgia parmbhewasadded OThensdsitl tirgmixture was
warmed to roop iempaiaie,and Siived orL s fonts. Ts ieAcenas fusaches hyageliton of a
ot NH i

saturated aqueous solutior then dilute tracted with EtOAc. The organic

layer 30 was dfiédlsier Mg5di, 2\‘1&%@@%‘%@"@\?&{3@%&%@ fetiRBH PSR TS rEEaYe was
purified by flaw@hrﬁmaiogéapwfnlQ%ﬂ@&%%(@%&é@@mslmgemaehmo@m 1}5};5@ (89 Yeayield) of
3-benzyl-3- (1 -t Isil 1 1H-indaole-5- parb rrol dln rbox tert-butyl ester
as a white foan%ﬁ%@%%y %{1 tur (%]LOg“c%ff'bonéﬁol|<ﬁ4 es’ e re clgéll %'e?ster -118-A
solution of tetr\avmyrémmahmﬁtﬁwa@(@. o ﬁﬁmﬁiﬁ?lmzxmoywa%eﬁ@w@aééd %@@t@oa solution

of 3-benzy1- 3@4{&5@9&%@%&@@@@1@}5@&@5&&& wikretidine - theathexid acigdert-butyl

ester (670 mgéAlL 19 mmoQN ?ﬁmn’ d Wa Lgi@egré‘éu yellé)w gpclgg%eewas stirred at 0 C for 20

Xiracts were, wasie
minutes, fhen was uenchedg }b g mixture was ex%rac‘fegi with EtOAc,

and the combmereﬁgagan|@f|ﬁwl@w@émke'am@“mgedﬂllﬁﬁéﬁ Hhth Bvaperatbereprte trseiuced
pressure. Thezr,egcg@lyy@& Higehby. ﬁm@m%@g}@m¥1@gfpzp§g§m{@@fl&@A@Xmlbexﬂne) to give

447 mg (93 % |e d) of 3 3- |ndoI bon 1)-pyrrolidine-1-carbox aC|d tert butyl
ester as a whitd L?rlﬁ T(S &BZ:?% Seép%% pasian Of 5 as a¥! ?15’\2/ ol And G5 an 1nsepa¥d\§[

(+)-3-Benzy1-Gt (isstimelokess-carbony1)-pyrrolidine-1-carboxylic acid tert-butyl ester and
(-)-3-Benzy1-3s(1indple; fpﬁ%ﬁe{é\@afﬁxggmgieisl zqanbpm{ldm@ﬁ;dgse[&at&ymsf{%m@two
enantiomers of 3- B nz 1{2{9 - (gﬁ#e 5 cartjjﬂ é& O|IC%1 e-J%; lic 15 ﬁéﬂ rt butyl ester
were separatéﬁew Rir&T RIS B TERISYS AT (V{tareas ﬁsffﬁl t W% mL/min.).
Enantiomer Aalf@]prep86! Q&@gm@ﬁlﬁbmmm@@m Enantiomer B: 20= 10.2 (5.2 mg/1. 0 mL of EtOH).
Step 6 (+)-(3-Benzvhpyrrolidin-3-y1)-(1H-indol-5-v1)-methanone and '

(-)-(3- Benzylpvrrolldln- -14)-(1H-indo1-5-y1 me hanne Asolutlon

N AT A oy 'QfHC| (1 MllMe H, 12 mL)
was added to*s aC|d

tert-butyl Ester_gﬂmmtmeLA (257 mgq, 0. 635 mmol) in MeOH (5 mL). The resultlng pale yellow solution
was stirred at-1gora epanSIate Jos 5(heusshen-sonles 10,9 & rid:quseehedy.agdition of aqueous

NaOH (1.0 M). Th mlxture as iluted with water an e t acted W h D com d organic
layers were dR&VYERFGERAC ?é"&%ﬁ?ﬂl@?}é e %&%M b‘?e@&[é %HéE &Hidue was
purified by flaﬁmmdmawgr@mhya@%ﬁd {0 tﬁ‘ Me@t—DiMD@mevll]tm@ Soglofpidda@Hto give 179 mg

(93% yield) of.(3-BenzykpyrrQliding3ailis (L hk Al B ll-mgthangne. which. vag.disselvesidn a
mixture of DCM/MeOH. A solution of HCI (1 M in Et2 y\_}i}é{vas adde %the resultlgbti%xt%ag was

evaporated uﬁaa?qaaﬁéé%%égéaﬁéuaﬁadtﬁawaEﬁé Qi ERHW i "of (3- -
119 - benzyl-pgrroliginia-yapiltdrndedahigihanetharanedaydrochloriderenagtierids A-as a white

powder. MS d@gp@(,wqf;cﬂl FrlaI0 00 QMO Ol MO Smiarparoek:

(3-benzyl- pyrrolldln 3 é 1H-indo1-5-y1) met anone hydrochloride enantiomer B was prepared: [alp
= +24.4 (5.45 &6?@ & é/]f_ BFWFBS %) as a yellow solid that was used directly without further

purification.

30 Utilizing the appropriate starting materials, 2-(4,5-Dichloro-pyridine-2-carbonyl}-2-
propyl-pyrrolidine- 1-carboxylic acid fert-butyl ester (colourless oil, 43 %) was also
prepared.

Step 3 {5.6-Dichloro-pyridin-2-vl)-(2-propyvl-pvrrolidin-2-vl)-methanone




5 Utilizing the procedure of Example 1 with the appropriate starting material, the following compounds
were prepared: (3-Benzyl-pyrrolidin-3-y1)-(7-fluoro-1H-indo1-5-y1)-methanone hydrochloride, pink
powder, MS = 324 [M+Hr; (1H-Indo1-5-y1)- [3-(3-methoxy-benzyl)-pyrrolidin-3-yl] -methanone
10hydrochloride, light pink powder, MS = 335 [M+H]; = 3-
[3-(1H-Indole-5-carbony1)-pyrrolidin-3-ylmethyl]-benZdfitrile hydrochloride, white solid, MS = 330
[M+1-1]+, L@é&%iﬁf&‘r‘?%9’?—?5‘@&Tﬂ%@&k‘}ﬁ‘dﬁi&’@'&%ﬁdﬁﬂQJﬁﬂ&ﬁWEWﬂ%m%M%@e,
pink-orange solid, MS = 323 [M+H]+; _ , : .
15[3-(4-Fluor@-%@Wkﬁ}éﬁfh%ﬂ?%ﬁﬁDS‘-%/&F(%ZI@%Hﬂ?@-ﬂf%%]a‘&%@%érj’o%})%%?t?gadp%twder, MS =
323 [M+H];  anfbirndelp&arhy3ndemethugey- ey ypyidicdies iyt mrathramane hydrochloride, MS
- 338 Il B RIS ey RIS (G ol sy Homethagaps, A0l echloride

off-white powder, Z'M+H, ke o s 1 .
[3-(2-Fluoro-bindd 1 Mty ter el do B-gic A rnatradiane AydrorHBHaR sl Ssta s = 323
[M+H],  (3-Benayiopyroliding3eyshp (@xmehylod Hsingeb-sd)methanoneriojdraobideidds yellow
solid, MS = 319 y\d}ﬁ"i 287égf-j%§flzyl-pyrrolidin-3 -y1) -(2,3-dihydro-1H-indo1-5-y1) -methanone
hydrochloridef’ffllg yellow powder, MS = 307 [M+H]; _ .

(4-Benzyl-pip&fidiaiae jhy AR PraRdetE- Sy tyseeitnd, HIiFHRE BRI Wid) < BRP+H):
(3-Benzyl-pipgyigintai 1-(bipgadcby/d)koethang e, shites ablidy el Grad3 Vs 30PRFHB:+H two

enantiomers separated by chiral HPLG on a Chiralpak 1B cal ith 6p/gh hexane/EtOH + 0.1%
10 V%%L’%UO)P@?COT{I O.}{;’lg%\pﬁip&o(@rﬁ 6;}%@ ghvei}v%g&‘h% gqélé%}{}iwghfl é@élﬂ

DEA, 1.0 ml/min; nantromer ide salt (white powder), [a] D =-126.4 (5.12 mg/1.024,
mL of MeOH), : Enantiomer B hydrochloride salt (white powder), rain = +129.4 (5.26
35mg/1.052, mL of MeOH). - 120 - Example 13

(1H-|nd01-5-y1)-[3'(4'@%@?é 1b§{_‘%Y&&a@%gﬁdﬁgﬂ%'ﬂ}g%eﬁﬁ?ﬁﬁ% 13);,%@_ |_(g{]ig[%ag‘§g% yellow powder,

MS = 349 [M+Fir ; uoro-benzy pl% idi -indol-5-y1)-methanone hydrochloride,
white solid, M$he §37Hdti4pRic& wrd ditkonkedomioubesnme pacapida bpsoednscedife are shown in
Table 1. Example & (3Banzykayerglidine-3-carbonyl)-1H-indole-3-carbonitrile The synthetic
procedure described in this Example was carried %ﬁﬁ&cﬁo ding to the process shown in Scheme H.
SCHEME H Step 1 3- ( 1-Benzenesul fonyl—3-io<§ -1H-1ndole-5-carbonvl)-3-benzyl-pyrrolidine-1-
carboxylic acid tert-butyl ester 15 Freshly crushed potassium hydroxide (35 mg, 0.617 mmol) was
added to a solution of 3- benzy1-3-(lH-in%@ég—b}-carbonyl)-p@molidine-l-carboxylic acid tert-butyl ester
(200 mg, 0.247 mr%ol) in DMF (1.5 mL)..A-solution-gt iodine (6§ mg, 0.247 mmol) in DMF (0.5 mL) was
then added dropwiSe; @ o Teaction mixt¥ee was stirred at Tpo temperatyre 3F8F minutes. The
reaction was quenched 298 and dilyigs with water. The
resulting mixture was ext cte@bvith% bined &rggnic e 5 were washed with water,
dried over Mg504, filtered-and evapo littder reduced press The residue was immediately
dissolved in DMF (2 mL), and NaH (60% in mineral oil, 12 mg, ?&6 rimol) was added to the solution.

The
CH, CH,
0
cl step 3 N
m——— Cl
HCl
N
\ | NH
BOC c Cl
F F

Step 1 2-[(3,4-Dichloro-5-fluoro-phenvl)-hvdroxy-methyl]-2-propyl-pyrrolidine-1-

20 carboxylic acid tert-butyl ester
A stirred mixture of 3,4-dichloro-3-fluorophenyl bromide (1.38 g, 5.66 mmol) and

magnesium turnings (0.145 g, 5.94 mmol) in THF (8 mL) was heated at reflux under

nitrogen for 30 minutes, then cooled to 0°C. To the reaction mixture was added a

solution of 2-formyl-2-propyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.682 g, 2.38



- 121 - resulting mixture was stirred for 20 minutes, after which benzenesulfonyl chloride (38 uL, 0.296
mmol) was then added dropwise. The reaction mixture was stirred for 30 minutes, then quenched by
addition of water. The resulting mixture was extracted with EtOAc, and the combined organic extracts
were washed with water, dried over MgS0O4, fiIterec{? nd evaporated under reduced pressure. The
residue was purified by flash chromatography (10% to 30% of EtOAc in hexane) to give 150 mg (91 %
yield) of 341‘Rﬁ?&?ﬂ?%@w%ﬁi-@wmﬂ@%@@ml doid rhenzyl-Rirelddinesteatboxylic acid
tert-butyl ester as a white foam. 10 Step 2 3-(1-Benzen sulfong?l-S-cxanQI- A;épg%%l?-%-caébonyl)
_3-benzvl-pyr SEdmebeurdaassic AeiP e aRdg el TEhHE (f‘)qgf/a‘rllifdeﬂ{' 9, 0:857 mmol) was
added to a 25:gatac@dndihatiomdlable chmtgeedrwithic extracts were washed with brine, dried
- 3-(1-benzenegylfc -3riodq-1H-i -5-car -3~ & Byrrehdines (Liseatexydic acid tert-butyl
ester (143 mgﬁ%bg%}rr%r%%ﬁg%r}%v%gg égéi&?pf%ﬁhsﬁg?&\?r? }{ikgr?gs(pﬁ(?)f rrgcene @4' mg, 0.043
mmol) and tristamBARgaeRe Sl b AP AR EdR AT R TE 1A %ﬁﬁzﬁ 6§F Ei,‘ﬁrfb|(5X<'§{‘ﬁéo(*1.5 mL) was
then added ang dhe mixdacepuasthgated topgfpcohidercritogbagminespherebtoylonehdlup/ The
reaction mixtur s cool roo ture and filtered through a celite pad. The filter cake was
rinsed with Et@i’(}:q ar%%%ﬁ%%ge%w%ﬁ%ne&ﬂ?ﬁated under reduced pressure. The 20 residue was
purified by flash chromatography (30% of EtOAc in hexane) to give 115 mg (95 % yield) of
3-(1-benzenesufonyil (3:cysiaprdid-idatebtearonylr fbdnrzyipyidolidineatboarhorylit tatfid tert-butyl
ester as a alg! gllow foam.  Step 3 3-Benzy1-3-( 3-cvano-1H-indole-5-carbony1)-pyrrolidine-1
-carboxyli‘ép acrdg'éi%n%% butyl ester Water (1 mL) was added to a solution of
3-(1-benzenedulfostired-syurenof 4 Hddletshiorrsaraora Bty -Byrrondims i eboRs Y hcid tert-butyl
ester (100 mgyQybriaimmothiBMeRHdd miz)bdofosted (0ys potassiumcathonBEN7RimgL.D&E25 mmol).
The reaction mixture,was heated at r inutes, ture and diluted
et e e e e e

30 with water and resulting mixture was extracted with DCM, dried over MgSO4, filtered
and evaporatechatioie MYsticathprassife FW&@&%@%@%@E’H‘&GW?%@{ SR8t aphy (30 % to
50 ;/o of %@Al%é'!éb%@}ﬁbﬁ%? wmﬁ-hﬁpmyg;agglﬁwwd mmte&dahbam&)epymwvam&carboTylicl:
acid tert-butyl ester as white foamy, solid, - 7 uti MG 1AM H was slow
added at OCytt'?)ﬂér%%I%’ﬁo:"rgf1 81‘%‘-1%%%}2‘?/ - lﬁec%ﬁ%gﬁh (%%1_9 _car ényl)-p%%ﬁé%ﬁé%@la}%ﬁoxylic acig
tert-butyl esteri6d ¥e@.3 0B rrathend MO Bl ) aTHe P RF G YA G fnix@ire was stirred at
room tempef%%&&ﬁémﬁmmdgp@gumwg by @ddition ofhéxaaispaue:RAOH 5 (1.0 M). The

resulting mixture was dilyted with water and extracted with. DCM, The combined.orgapic @xtfacts were
dried over Mg ??ﬂt'éfg&oa{ﬂ\g) Neisf rgfgaogﬁ)ég}”fg s Iprcgflﬁ%%eﬁgfﬁe crude vt\?as pu(r‘(lfied by flash

chromatograpiyd 46 Bkrinl BE R/ weith dBosobflas@Hto give 42 mg of

dissolved in DCM and 1.0 lent %@gggﬁi& MeOH was added
and the resultigFmixtare-wa o pressure. 1he residue was triturated with
Et20 and 32 nigsofiBi¢8-behz§idpgiiolkiving-Busasbbeyyl H2mdensl 2xapbising ik WyarsEhfari was
collected as a whife splid. Me 7183 %[54 HithoAsidlitional Eanape trus eepanedabytiiedatove procedure
are shown in Table 1. 15Example 3 (1H:Indaz?1-515%]12- 3'“?@"{&%{81@%%}%2 elMpethanone
hydrochlotide FRBSHHBRT HHEEITFE BLESBTA IS EXample was carried out according to the
process showncincSoineeii. 18 Gl EviErbdisSo{8ed iy Ly aiidime-Beenisriyl in dass & T Eafdxylic acid
tert-butyl ester.was prepared; as fesciiaesisystsns.d 0k dnof Exampier b briligplacing benzy!

bromide with allyl iodide. Pd/C 160/, Dequss talyst.type E101 W was added to a
mgthanone (0.294 é, qugntita tve ylaelg?as th}{cg powder, NE = 301210 Mgﬁ .

Additional compounds prepared by the above procedure are shown in Table L.

30
Example 14
(3,4-Dichloro-phenyl)-( (2R,48)-4-fluore-2-propyl-pyrrolidin-2-yl)-methanone and
(3,4-Dichloro-phenyl}-((28,48)-4-fluoro-2-propyl-pyrrolidin-2-yl)-methanone
The synthetic procedure described in this Example was carried out according to the

35 process shown in Scheme T.



25 solution of 5-(3-allyl-pyrrolidine-3-carbonyl)-indazole-1-carboxylic acid re/l-butyl ester (200 mg, 0.56
mmol) in MeOH (10 mL). The resulting mixture was stirred under hydrogen atmosphere (balloon
pressure) for 2.5 hours. The reaction mixture was then filtered through a celite pad and the filtrate was
evaporated under reduced pressure to give 207 mg of crude 5-
[hydroxy-(3-propyl-pyrrolidin-3-y1)-methyl]-indazole-1- <) carboxylic acid tert-butyl ester as an
off-white foam. This material was dissolved in to%@ {f:rpL) and activated manganese dioxide (85 %,
240 mg, 2.80 mmol) was added. The resulting mixture was heated at 100C for 3 hours, then cooled to
room temperature - 123 - and filtered througfﬁea’ delite > pad. Thedu;rate was evaporated under reduced
pressure, and the regilling residugiwas purified by f@qh chromtogr@ghy to give 8Gtapgeof
5-(3-propylpyrrolidine-3- '@' )-indaZ&#eQ;carbo yI|c acid tert-bgtyl ester asg white'foamy solid. 5
Step 2 1H-thdazol-5 5-(3-Prepytpyjrolidine-3-car nyI)F-ﬁﬁiéz e-Trcamoxie acid M utyl ester was
deprotected following the procedure describeg;t 310 34Rdgzol-5-y1)-
(3-propyl-pyrrolidin-3-y1)-methanone hydrochg) e was obtalned chaGNhlte powder; MS = 258
1M+Hr. It) Utilizing the above described procedure and the appropriate starting material, the following

compounds were prepareg (1H-Indo1-5-y1)-(3- propytggrrolldln -3-y1)-methanone
hydrochloride, MS = 257 [ +f—|]d3 (3 Bugyl pyrrolidin-3-ya)-(1H-indo1-5- ylg methanone
hydrochloride, MS 15 =271Er ;nd _ ...._._......,,. Wu»
(1H-Indo1-5-y1)-[3&3ne W o?dln INAT-meth@nene de MSPERBS [M+H]+.
Additional compounds pre ve procedure are . Example 4

20(1H-Indo1-5-y1)-(3-phenyl- mmlldln -3-ye-methanone The synth@ﬁb procecure described in this

Example was carried out according to the process shown in Scheme J. SCHEME) Trlethylamlne (2.6
inL, 19.15 mmol) was added t%suspen3|on of 4-phenyl-1,2,3,6- te
(2.50 g, 7.66 mmol) in DCM (3Q Lb The resulting 5 mixture was stired@or 5 minutes until complete

dissolution of the solids, then wag c@oled to Q ? anétﬁ?ﬁ_byl ch’Loro SWYEGLS AL, 8.43 mmol) was
added dropwise. A thick white precipitgie T med Thedieaction mixture was ed to room

temperature and stlrred for 1 K %fnched by addition of Water, a#d

3- chloroperox IOV CITARG adrledteT he resultlng solution was stirred

at room temp%@tmz@w éw%ﬁe&w@gm mlqﬂeg J‘zN@%%c@Qr&p%Qﬂﬁphw@mdded and the

resulting mixture was vigorously 15 s rre for hou hases Were%?‘eg)arated ar(:%l é aqgueous

layer was extra&adiRH IERErhE% ﬂﬁ?{ 18rEn E’&Ef SHHETA fated aqueous
_solution of NalizGi8raried dvergigtod, Hitierdd aritd @Wb@dﬁate@umldéme@wbe@pré@e{)ré-to glve a pale

yellow oil. Thiggy 92015'1%& rifiggiRy. flash.cromaiage 10% 13y Hhepraa GO
hexane) to give 1.68 Y% 2'steps yield) of 6-phenyl-7-oxa-3-azabicydo[4.1.01heptane-3- carboxyllc

acid methyl estép ésogEé\’}FBﬁ@s]s oil. Step 2 3-Formy1-3-phenyl-pyrrolidine- 1-carboxylic acid methyl
ester 5 Baron trifluoride diethyl etherate (1.82 mL, 14.40 mmol) was slowly added at room temperature

Ty minutes the reaction mixture was
quenched by SR S EEAE i 5-REHCO3 (50 mL). The resulting mixture was
extracted W|th{Eﬁ%@emqﬂmemmmyﬂedld:@bbgamqaemads(wer@mhshé&mmmmmmwd—bver
MgSO4, filtered,a §9 Ay %f@%@%a{iﬂsgt&e%s PRSP A0 LOR AT NRI Afncrty-
3-formy1-3- pheny rrolidine-1- carboxylic acid met ester as a pale yellow, il WhICh was used
without qu?heIS‘];l)adT loiPiap @D @,4-dichloro- pheny) hydroxy-methyl-pyrrolidine-1-

3-1Hydroxy- (lcdrba&plﬁeﬁyialkaﬁwnﬂ;ﬂ-lemw-:ﬁ -piinfetlopdife3iphenybdyrrolidiael-cdthoxylie acid
methyl ester tert- Butyllithium (1.7 M in pentane, 8.9 mL, 15.10 mmol) was added at -78 C, under
nitrogen atmosphere to a solution of 5-bromo-1-triisopropylsilany1-1H-indole (2.42 g, 6.86 mmol) in
THF (25 mL). The resulting pale yellow solution was stirred at -78 C for

Step 3 (R}-2-(3,4-Dichloro-benzoyl)-4-hydroxy-2-propyl-pyrrolidine-1-carboxylic acid

20 tert-butvl ester



20 15 minutes, then a solution of 3-formy1-3-phenyl-pyrrolidine-1-carboxylic acid methyl ester (1.60 g,
6.86 mmol) in THF (5 mL) was then slowly added. The reaction mixture was stirred at -78 C for 30
minutes and then warmed to room temperature over a period of 1 hour. The reaction was quenched by
addition of a saturated aqueous solution of NH4C1 and diluted with water. The resulting mixture was
extracted with EtOAc, and the 25 combined organic extracts were dried over MgSO4, filtered and

evaporated ungeryedycad pr e zgtt%%?é&tdwmgw g byiflash CRIATRAIRGTRRMEALO % to0 50 %

of Et0OAc in hexane) 1o give 1.76

3-[hydroxy-(1- Wefbﬁttﬁpwéﬂﬁfsuai ﬁaéﬁ%jﬁ%@tﬂw BRI A RO Arb BRPRY 'adid methyl
ester as a white, t@@w@@hﬂe&@@t@ﬁ Bididndele-brghrhon/k)3mheredelidite TMaarbo lic acid meth |
ester Mangane%e leXIH? rOC %?(6) ni%g 9f55m }% As added to a solution of

3-[hydroxy(1- trusoproi‘:y Si ny - -yﬁ met - -phenyl pyrrolidine-1-carboxylic acid methyl

ester (300’ mg, 0.59 mmol) in toluene (8 mL). The reaction mixture was heated at 35 100 C for 2 hours,
then cooled toskgem temperatweianebilieradthionigh & reliteppRgyrrolidbe-Thediltate-wasi evaporated

under reduceq ptr%sil{re to give 326 mg of 3-phenyl-3-(1-

triisopropylsil jle-5- -carbonyl)-pyrrolidine-1-carboxylic acid methyl ester as a colorless
foamy oil. A partiantofahisriruef (208 iyl 0isgermiinieas didselved #rmaryieriolishecal solution of
tetrabutylarnmapiumyifluaside 1M RidiH6.20260 mHs4Gb803) mwmﬁﬂm&g The reaction

mixture was stirred at 0 C fo fné 20 minutes, thgge Herguen%hed b tf%n of é\‘/vacgeb]'h resujting

mixture wis eXTHSTEGRith it’“oaecrjl tﬁe com %?I%ntféalex Facts werd over gS 4, filtered

and evaporatedropideiriabidesdnsredethade Skilid wés bitifieardy Frastietwdrrrsyradhy (30 % to
50 % of Et0OAGip B@@HQMQ oive Aa4NoHBL Y Haiensyietsh) of Bo(kt indoierswearhenyh)a3- 10

phenyl-pyrrolidi carbo cid I est ras a white foam
4-(1H-Indole- @%ﬁ%éﬁ;ﬁ)v% EWI% dfine™ -08%8% Eegéﬁjvfleﬁo 8t§/ll éPerz\/v(aédlpc}leCE)%cr’e% following
the procedurebdeseylbddlaibove usimydpioniding-prranybpive sidihtert-Deatowianid dékigcit-bltyl ester
(prepared as deseibecin Rreparafion.s)dla WiRied directly in the next step without further
(1H-Indo1-5-y1)-(3-phenyl-pyrrolidin-3-0)-methanone Sodium ethanethiolate (113 mg, 1.35 mmol)
was added to R"ESRH of 3-(1H-indole-5- carbonyl)-3-phenyl-pyrrolidine-1-carboxylic acid methyl
ester (157 mg, 0.45 mmol) in DMF (3 mL). The resulting mixture was heated at 100C for 2 hours and
then at 120C igr2Jurther. @9&%{&3%5&@@@%@@%&@5 M@gvt%mt%mpﬁtm@lm@wenched
20 by addition ofwater Theres |n mixture wa extracted with EtOAc, gnd.the combined organic
SRS ferSE T ee Hf@ﬁglép%ced pressure
to give 230 mg &falancml dhe& m@mdﬁ:hwbyﬁmsdh@mmpmpﬁmyemﬁM/NaHﬁ@Hyao give 15

mg of (1H- mdg&éféfw%@yptt%ey Ipyaelidins3syhme thaneRe MR AL MY 23 Similpty-prepared
was (1H-Indol1-5-y1)-(4-phenyl- plperlé’ln 4@/1 )-methanone, MS = 305 A gté%r}glva%r;e:gunds prepared

by the above prodifirRiEPEHERIIACEIBIE E ESGinp i Eture was concent
(3-Benzyl-pyriolidfiedBby L) (demaethyabilHsibid 15 Y0)dmetalione @M he syithatiodriocedure described

in this Examp t MEK Step 1
3-Benzyl-3-( Il[??neth %ﬂlﬁ%’td%lggg 1((z:lra%lbo %Q&/%(glﬁizz?c%g%ﬁ%gg?? t% étz: g%ster 1Sodlum
rat

hydride (60 %zﬁ*t ﬁ?lﬁ%f‘aﬁréﬂfrf?“ﬁfg W%@%ﬂ‘\ﬂ%ﬁ Q&&eﬁ%ﬁ’m@ﬁﬂ 5 terriperattiies 4 solution of
3-benzyl-3-(ljndpdoerbetidihanyl)-metalidine {1:0¢arh @AAE racid]ier-Hibd esterr(d 68agn 0.247 mmol)
in DMF (3 mL), Fhe. 1e: ?;I&{l% QQ'%E’A %X‘fﬂz%h%&'i{%qt&‘@ IR iemperatyrafer 20 minutes, and then

methyliodide (18 pL, 0.296 mmol) was &ad he reaction mixture was then stirred for 30 minutes,
then quencheé@%ﬂﬁ@ﬁwﬁ P%@Qtpé{ctfg‘oamﬂ? PIOEAUTHE CHIABMEH GRj&hic extracts 10 were
washed with water and brine, dried over MgSO4, filtered and evaporated under reduced pressure to
give 105 mg of 3-benzy1-3-(1-methyl-1H-indole-3.carbonw)- pyrrolidine-I-carborylic acid ten-butyl ester

as a white foam that was used without further purification.
{1H-Indol-5-y1}-(2-propyl-pyrrolidin-2-yl)-methanone

The synthetic procedure described in this Example was carried out according to the

process shown in Scheme U,
SCHEME U



15 Step 2 ( 3 -Benzvl -pyrrolidin -3- yI) - ( 1 - methy1-1H-indol-5-yl ) - m ethanone 3 -B en zy1-3- (
1-meth y1-1H- indole-5-carbonyl) -pyrrolidine-I-carboxylic acid tert-b utyl ester was deprotected as
described in Example 1, Step 4 to give (3-Benzyt-pyrrolidin-3-
y1)-(1-methyl-1H-indo1-5-y1)-methanone as a hydrochloride salt; MS = 319 [M+1-11t. Additional
compounds prepared by the above procedure are shoffiin Table 1. 20 Example 6
(3-Benzyl-pyrrolidin-3-y1)-(3,4-dichIoro-phenyl)-methano%The synthetic procedure described in this
Example was carriggl out according to the pjpgess shown | 8 e L. 25SCHEME L Stet) 1
3-(3,4-Dich|oro-benzoy offo i

ne-l-‘cartro%ngmmert-b 3 utylligiRIe El.? M in
pentane, 2.5 mL, 4.25 mmgh-wgs adde atBP8C to a solufi AP .2-dichlgrobenzene (435
mg, 1.93 mmol) in THE (10 mL \F,@ er  nitrog osphe : lting solution was stirred at -78

C for 15 minutes, and then a solution of3= Il_rt}#xy-rﬁeth -p‘§rrolidine-l-carboxylic acid
tertbutyl ester (500 mg, 1.93 mmol) in Tﬁlfd? ) was slowly B4&%d The r8&%on mixture was stirred
at -78 C for 20 minutes and then warmed up to room temperature over a period of 30 minutes. The
reaction was quenched@M addition of saturated aqueous to NH4CI, then diluted with water and
extracted with EtOAc. The %ogwbined organic extracts were dried QuAl MgSO4, filtered and evaporated
under reduced pressure to giye an oil that was purified by flash chtomatpgraphy (100/c to 30% of
EtOAc in hexane) to gi leld) of 34i@iadichloro-benzyyl)-pyrrolidine-1-carboxylic acid
tertbutyl ester as a col s oil.ll15 _Stet) 3-Berﬁl§(§,4-dichl o-hyénz
acid tert-butyl ester Benz%ré) Ide (0."19 mL, 1.60 mmol) was addegito a's
3-(3,4-dichlorobenzoyl)-py ré(lag?ne-l -cgr(BQxylic acid tert-butyl ester (138 mg, 0.
mide

at room temperah h G MasStithed-atirotiittemperaturetor £ 5hotrs,
quenched by additiemdk satdratethagusaus NHAC1, diluted with water, and extracted with EtOAc. The
combined orgagig GRIACISIWELE sied Qusl MaSO4. dlicred and eyaparaledundsh ieduseg pressure.
The residue was purified by fIasthhromagogr%%hy (10 % to 20 % of EtOAc in hexane) to give 40 mg
(23 % yield) oF3U9s By (314 ¢ chioro B Y PEIS-ASESF BRI AL BRIt ester as a
colorless oil. ml2r 1.8%ev oBrBania lpanaliciy-321icoipdienkieth orad eniniflesonoateticractd (0.3 mL)

- dded at sQluti - 2 . .
‘(’é"’iz_gichel’org‘_ggg%ﬁ%%fﬁ%%ﬁﬁ@é&&i%&fo%#ﬂ%%élzét-bu 1 ester (0.569 g, 2.37 mmol) in

) carboxylic acid tert-butyl ester (40 mg, 0.092 mmol) in DCM (3
mL). The reactiBR iixtirewaeddn &0 the FearHaRmpEratHEFRIFaesTREdFaEHER BYHHEE Hid aqueous
NaOH (1.0 M)alikieoh wiih voate riamcexiractetywith JDG b il dfecoratiheguasganicieXtrants were dried
over MgSQ4, filtered and. e [ r . due: ified by flash
chromatobgrapﬁi/ ?E?et gé/&[“oqq{log &9 lg%?\iﬂ%_ gé}ﬂ%be%h%%%%%%g%ﬁ%ggﬁﬁS%\L}g&lﬂ;grﬁ'%‘t%%? % yield) of
3-benzyl- pyrrefieiansyaiEs sdhsrsphengirdidfeaRoh dbared patamsriraedHate was 10
dissolved in D&Mfantdoa $oltiematddtabil. GiMcin (EL20, % . Eroduivalents)ewagaddéd - the-resulting

ixt trated i | tritur it 0 to give 17
g of 3 ben LSS S o S A O o wrs =
334 [M+H] . A@ﬁtbﬁﬁl%&ﬁéﬁﬁﬁj& pidharaalpiiiie abbveliprbeBdure are shown in Table 1. 15

Example s  5-(3-Benzyl-pyrrolidine-3-carbonyl)-1,3-dihydro-indo1-2-one hydrochloride The

synthetic procedute desfribedin this Example wats cauied out.according o e proces shonn in

D 1

SchemeM.Z‘ S(E 3-BE =3(3,3-d1bromo-2-0X0-2Z,3-alutaro-IH-Indole-5-carbony1)-
pyrrolidine-1-cathésyluagiestart-butvl ester and 3-Benzy1-3-(3-bromo-2-ox0-2,3- 25
dihydro-1H-indgle-kreathentinroliding-Abeashmylieacid iedhuiyhestin Freshlyytecrystallized
N-bromosuccinimid giZ , 1,56 mmol).was added in portians, gver a period,of inutes at room
temperature, {6 %Léjgllh ?é(n?l%{z%%ﬁz Eﬁ-c() \ﬁ,[ﬁi-gg ?Sctglfggn@)?ﬁg)\r{%ﬁn ﬁlgesi?c%?b@((yhclgc d tert-butyl
ester (218Mga@ 52 whesiniregen was added DMP (0.652 g, 1.54 mmol) in a single portion. The

reaction mixture warmed to ambient temperature and stirred for 90 minutes, then

diluted with DCM, washed with a 1:1 mixture of 10 % agueous Na,5,0s and NaHCOs;,

followed by brine, then dried (MgSQ.,}, filtered and concentrated in vacuo to a yellow oil.

Purification by chromatography (silica, 0 to 80 % EtOAc in hexanes) gave 5-(1-tert-



- 130 - mixture of t-BuOH/water (5% water, 8.40 mL). The reaction mixture was stirred for 1.5 hours at
room temperature and then concentrated under reduced pressure. The residue was partitioned
between water and DOM, and the combined organic extracts were dried over MgSO4, filtered and
evaporated under reduced pressure. The residue was purified by 5 flash chromatography (30 % to 60
% of EtOAC in hexane) to give 129 mg (43% vyield) of -7b'enzy1-3- (3,3 -dib romo-2-0x0-2,3
-dihydro-1H- indole-5-carbgnyl ) -pyrrolidiner. 1.-carhoxylic acid tert- c}( r ellow foamy
solid, and 67 r%%%%é?%/%)?%?d?# %Bﬁeﬁr)?’z%%gm S%Qr{bpﬁqg%w g)%)glégsl’r(ﬁi%x r?%??%iﬁgé?g& %[carbo nyl)
-pyrrolidine-1 csEIS\ Ak S 8idd rumaty R Sferagd ¥ehaeoiellow foamy solid. 10 Step 2
3-Benzy1-3-(2-o0xo0-2,3-dihydro-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid ten-butyl ester Zinc
powder (130 g, benz) %ﬁ%}l,B-dibromo-
2-0x0-2,3-dihydro-1H=mndofe-5- -I-carboxyfic acid tert-butyl ester 15 (115 mg, 0.20
mmol) in atetiEaeili{Erdmojuter rbadion iriviery Wi sired B ratisRliditeeniddeiparature for 1
hour. Solids waaremeyed By filation- aagithediltiaterwas 2ancentiate Dader seduredpressure to

give 3-benzyl.3{2-oxo-2.-di-indolesSy earbanylpvielidine-l:cabgoligacid tert-buyl
ester as a foaf: The Same procedure was repeated using he

3-benzy1-3-(3dbronisdudios it aroc o ws- Wb (es aatsarnyayd 2 byrelillind -cerburglic acid
tert-butyl estep.RIE YR AUHHORA] 3rRRREY 1 3dA-0%Rn purified by chromatography (silica, 0 to

2,3-dihydro-1H-indole-5-carbony1)-pyrrolidine-1-carbaxylic acid tert-butyl ester. Ste
o (B2 poltc) T Bt o ARt 5 D G PRI IBUR ™ 31T Rethanone
3-Benzy1-3-(ZbRE32,3-ayaool Harldbks-Sbeigb oy My ralididel tFERrboxylic acid 25 tert-butyl ester
was deprotectgd f@ilowi Qgrﬂﬁ%iﬁ@%%ﬂﬁ%ﬁf&%&%@&m@&?@ HY¥QP1n Table 1.
(3-Benzyl-pyrrolidine-3-carbony1)-1,3-dihydro-indol-2-one hydrochloride as an off-white powder; MS =
321 [M+Hr. Additional compounds prepared by the above procedure are shown in Table 1. Example 8
30(2-Benzyl-pyrro!idin-2-yl)-(1H_—indo|-5-yl)-metﬁam.9b;11§1e synthetic procedure described in this
Example yjas Ca”'89)-({§$4@§§&{QW§Q&EQ)W9§?§%§-@%QW§&BPm?i NeSCHEMESigP 1 2-Benzyl
=9 y -

-2- (1-triisou ropvlsil anvl-1H-i n d ol e-5-carbonyl) -pyrrojidine-1 - carboxylic acid ter{-butyl ester To a
stirred solutiort & SBSROPIOETOS OyIRhshiA s FrtBR OBy rif: 9’%?515%W%t?l- (10 mL) at
-78C under nitragess simasphéckewwas/added tert-butyllithium (2.02 mL of 1.55 M solution in pentanes,
3.13 mmol) dropwise. After one hour, the reaction mixture was added rapidly to a cold (-78 C) solution
of (R)-2-benzyl-pyrrolidine-1,2- dicarboxylic acid 1-tert-butyl ester 2-methyl ester (0.50 g, 3.13 mmol) in
THF (10 mL). The reaction mixture was stirred at 8% oY one hour, then warmed to room 10
temperature and stirred for two hours. The reaction mixture was quenched by the addition of saturated
aqueous NH4C1 (20 mL) then extracted with EtOAc. The combined extracts were washed with brine
then dried (Mg504), filtered and concentrated in vacuo. Purification by chromatography (silica, 0-20
0/0 EtOAc in hexanes) gave 2-benzy1-2-(1-
triisopropylsilany1-1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester 15 (0.145 g,
0.259 mmol, 16%) as a colourless gum. Utilizing the appropriate starting materials the following
compound was also prepared: 2-Butyl-2-(1-triisopropylsilanyl-1H-indazole-5-carbonyl)-pyrrolidine-1-
carboxylic acid tert-butyl ester, (yellow oil, 31%). 20 Ste 2 2-Benz 1-2
1H-indole-5-carbonvrrolidine-l-carbox rlic acid tert-butvl este To a stirred solution of
2-benzyl-2-(1-triisopropylsilany1-1H-indole-5-carbony1)- pyrrolidine-I-carboxylic acid tert-butyl ester
(0.145 g, 0.259 mmol) in THF (5 mL) at ambient temperature under nitrogen was added TMAF (0.026
g, 0.285 mmol). After one hour, the reaction mixture was concentrated in vacuo. Purification of the
residue by 25 chromatography (silica, 25 - 50 % EtOAc in hexanes) gave 2-benzyl-2-(1H-indole-5- .
carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.045 g, 0.111 mmol, 43%) as a colourless
foam. - 132 -




Utilizing the appropriate starting materials the following compound was also prepared:
2-Butyl-2-(1H-indazole-5-carbonyl) -pyrrolidine-1 -carboxylic acid tertbutyl ester (yellow solid, 25 %). 5
Step 3 (2-Benzv1-pyrrolidin-2-14)-(1H-indo1-5-y1)-methanone A solution of
2-benzyl-2-(1H-indole-5-carbonyl)-pyrrolidine-1-carboxylic acid tert-butyl ester (0.045 g, 0.111 mmol)
in IN HC1 in MeOH (2.2 mL) was stirred for 14 hours df&mbient temperature under nitrogen. Aqueous
NaOH (4 N, 0.6 mL) was added and the resctlon mixture was extracted into DCM. The combined

extracts were washed with 10 brine th led (MgSO04), filtered and goncentrated in vacuo.
Purification of tHg residue bypchromateg hy (silica, 8©38% of a 8T MeOH: H4@F‘i salytion in DCM)
gave (2- benzyl- |d|n?g-§E]Q“(1H -irfeto1-3° metbang)ne (0.021 ¢, mmol 62%)-as a
colourless solidyMS = OEJ[NEIUH] Utilizin proprigitetstarting m the follolé&g:compound
was also prepared: 15(2-Batytsigrrolidin-2 y1)-(1l-£>ir(§a I-5-y1)-methanone,{yuellow solid, 100 %),

MS = 306 [M+H]+. Additional compounds prepared by the above procedure are shown in Table 1.
Example 9 20(2-Butyl-pyrrolidin-2-y1)-(3,4-dichloro-phenyl)-methanone The synthetic procedure
described in this Exagmple was carrlsed out accordjfig to the procegs sgown m%eme O -133-Toa
stirred solution o tyl-2- formyl-piﬁﬁdlnejf -C rboxy cid t yI esteT10.753 g 2.95 rnmol) in
THF (12 mL) attﬁe a rogEftwas ssided ichlorophemylmagriesiu id& (11.8 mL of
a 0.5 M solution in peptanes, 5.9 mmolb dropwise pXerd0 mﬂ'[u’tes After 20 mingESthe reagtion
mixture was quenched by t@ &dtlition of saturated aqueous NH4C1 (30 mL) then extracted with
EtOAc. The combined extracts were washed with brine then dried (MgS0O4), filtered and concentrated
in vacuo to a yellow oil (1.9 g). Purification by chromatography (silica, 5-20 % EtOAc in hexanes) gave
2-butyl-2- [(3,4-dichloro-phenyl roxy- r§ethyl] rollpllne 1- cartL(){&hc acid tert-butyl ester (0.548 g,
1.36 mmol, 46 %¥&8 %@ colourless\gu J_é_lflsgparable/mlx re ofdiastereasigges. Utilizing
wing compasinds weré %Hso ed: 2-
[(3,4-Dichloro-pheng<hydroxy-metity -propﬁ”byrrolldlne 1- carbo tert- bu?hf ester (pale
yellow oil, 47%); 2- [ (3,4-Dichloro-phenyl) -hydroxrmethyll -2-ethoxymethyl-pyrgiidine - 15
1-carboxylic acid tert-butyl ester (colourless oil, 59 %);

2-[(3,4-Dichloro-phenyl)-hydroxy- methyl] -2-(3,3-difluoro-allyl1)- pyrrolldlne 1~carboxylic acid tert-butyl
ester (colourless gum, 22%); (3,4-Dichloro-phenyl;hydroxg=methyl] Step 10
-5,5-dimethy1-2-pr, yrralidine-1- ca? fyllg acid tert- bgl.y-l%j less foam,_al_Za),
20(2R,4R)-4-(tert«Butyl\dimethyl-sitanylaxydpRerif3,4- d|c|;_r[:_gjo -ghenyl)- DM

hydroxy- methyl] -2-propyfpyto idin‘eagmee%mb@xy‘liﬂ?acid tert- bu lester, (colourless gum, 70 %);

-2- propyl pyrrolldlne 1 -carboxylic dcid tert- butyl ester (colourless oil, 2545 0/0) 2-
[(3,4-Dichloro-phenyl)-hydroxy- methyll 2 propyl -azet dine-1- carboxyllc acid tert butyl ester,
(colourless oil, 21 %) as aoslngle idste ; 3
pro pyl- p iperidine - 15 cArb gxylitacid tert-butyl %@?éﬁ colourles<5 0il 110 0/Q). 30 Step 2
2-Butv1-2-(3,4- dlchlo,ro b zoyY)- pwrolld%e 1- carh@p(y ic amdﬁﬁert- tyI esterCTo a stirred solution of
2-butyl-2-[(3,4-dichldréphény ) Ao’

1.29 mmol) in DCM (20 m# .
portion. The reaction mixture 35 wasswarmed to ambient temperature arid-fstirred for 30 minutes, then
diluted with DCM, - 134 - washed with 1 N NaOH and brine, then dried (MgSO4), filtered and
concentrated | v : i P rifi t|o 2 [ ica, 10 - 20 % EtOAcC
in hexanes) g -butyl-2- foro-per %‘ é I%lc Arboxylic a{c%isalert -butyl ester (0 441

g, 1.10 mmol, %5%}32%’%0&?6%@ bm@@r%@gl@hyﬁlochlonde (nonmpmone hydmchloude, 10.0 g, 62

5 mmol) was dissolved in 1,4-dioxane (200 mL) and water {50 mL). N,N-

diisopropy}ethjrlamme {20.0 g, 155 mmol) and di-tert-butyldicarbonate (20.3 g, 93
mmol) were added, and the reaction mixture was stirred at room temperature for three
hours. The mixture was diluted with water and extracted with ethyl acetate. The
combined organic extracts were with water and brine, dried over sedium sulfate, filtered,

10 and concentrated under reduced pressure. The residue was purified by flash



5 Utilizing the appropriate starting materials the following compounds were also prepared:
2-(3,4-Dichloro-benzoyl)-2-propyl-pyrrolidine-1-carboxylic acid ten-butyl ester (white solid, 88 %);
2-(3,4-Dichloro-benzoyl)-2-ethoxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (colourless
residue, 75 0/0); 102-(3,4-Dichloro-benzoyl)-2-(3,3- dlfluoro -allyl1)-pyrrolidine-1-carboxylic acid
tert-butyl ester (yellow oil, 81 %)

2-(3,4-Dichlorg:be -1- li id tert-butyl ester,
(colourless gugr%r%% g?%ﬁ%ﬁ Ztl'c!:%':ert- %%yg{%é%ggﬁﬁ?j%%? (gg(gfl %Ilchloro benzo 12) 2-15
propyl-pyrroliditdiasgalbe I‘Péta%?dgté I ©f t‘iﬁo‘P@W‘&E@b@ﬁﬁn?@W jate solid, 14 g RYL4-(
tert-Butyl-dimethysilanyloxy) -2- (3,4-dichloro-benzoyl) -2- propyl-pyrrolidine-1-carboxylic aC|d

tert-butyl ester, (colourless iol, 83%); 2-(3,4-Dichloro-benzoyl)-2-propyl-azetidine-1-carboxylic
acid tert-butyl ester, (colourless re5|due 58 %)
202-(3,4-Dichidep-berzol aizalt £ 85 0il, 80%).

Step 3 (2-Butyl- w} 2 yl) (3 4 dlchloro nhenvl) methanone A solutlon of
2-buty1-2-(3,4; chI 0-benz ]%1 rroI dll}réegl c%r%?{glaa d ] tert quylng, rﬁtg{eg)olﬁgfg 9,01699 mmol)

in IN HG! in @@myf rre At ambient temperature under nitrogen 4hours. T

reaction mmtdﬁé’Wé)s%@ﬁh@ﬁﬁ’ﬁ@b@ ﬂ%’@@énm@?%ﬂﬁés&v@ﬁ% %W%@%ﬁﬁé@ﬁﬁ%ﬁe\/awa to
remove excess HEL BHifisalio Rl chromalasrantyalica 0Q; 118 MrMpOhdmiEMbyavel 2-butyl-

pyrrolidin-2- yl -dichloro-phenyl)-methanope (0,24 40 m % 2sa 30 white powder,
MS = 300TM+ ﬁ&ﬁ‘%fﬁ&cfhég énp‘f)‘r%opgr?g (‘c’es&aretcl{r]f%jt %n%tze%%? lfhggf%)ﬂo{/qvcﬁlgbggima[))gurr?&s were prepared in

similar fashioriemperatu@ anpichioropdnylacagtepylsyieatitin-Durraisth apesaefedhite solid, 81

%); MS = 286 [MatH]edud@bpressure to@ﬁf%@%@ﬂ?%&?@%@@rmmned between ethyl
hyl-pyrrolidin-2-y1)-methanone (white solid, 99 ¢ f’? M]; 0 M+1
fihedy

(3,4-Dichloro-pHEHY I (3 3t BEESIy 1 nﬁﬂf)l/ Foil anoneef\i/v e p RSV §: MS -=
320 [M+1- 11+w5e(}3:d,@rbm@rro;phérbyt)a<5d5@@immhquwpmpiatpfﬂ@n@ﬂnaz%/qgnm@mm@dqpale

yellow poyyder..97%6); %ur@lﬂ&'\ﬂé’éﬁhewas urified by ﬂash chromatography (silica gel, eth 71
(3,4-Dichloro- phenyl) (2- proEJ}%3 azetidin-2-y metha V\g% ow er, 3 %) aft tlcal HPLC

purification; NRSSA57: Prange 3 At 8?%? e %érld vk ﬁ%’t anone,

(yellow to solidgié BYdrivis A w&wnm}wAchiﬂn@nalhgmengdslmém&V 59 Yreédabove procedure are
shown in Table 1. Example 10 (4-Amino-3-chloro-phenyl)-(2-butyl-pyrrolidin-2-y1)-metbanone

Sten 3 endo-3-Hydroxy-8-azabicvclo[3.2.1]octane-2,8-dicarboxvlic acid §-tert-butv]

20 ester exe-2-methvl ester

3-Hydroxy-8-azabicyclo[3.2.1]oct-2-ene-2,8-dicarboxylic acid 8-tert-butyl ester 2-methyl
ester from Step 2 (15.4 g, 54 mmol) was dissolved in methanol (350 mL). The resulting
solution was cooled in an acetonitrile / dry ice bath (-45 °C). Sodium borohydride (5.15
g, 136 mmol, 10-40 mesh) was added, and the reaction mixture was stirred at -45 °C for

25 1.5 hours, after which time saturated aqueous ammonium chloride (50 mL) was added.
The mixture was warmed to room temperature and then concentrated under reduced
pressure to a volume of 50 mL, which was then partitioned between dichloromethane and
saturated aqueous ammonium chloride. The combined organic layers were dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was

30 purified by flash chromatography (silica gel, ethyl acetate / hexane} to provide endo-3-
hydroxy-8-azabicyclo[3.2.1}octane-2,8-dicarboxylic acid 8-tert-butyl ester exo-2-methyl

ester as'a colorless oil (8.1 g, 52 % yield).

Step 4 __ 8-Azabicvclo[3.2.1]oct-2-ene-2,8-dicarboxylic acid 8-tert-butyl ester 2-methyl

35 esier



15 The synthetic procedure described in this Example was carried out according to the process shown
in Scheme P. CI N(TMS)2NH BOOH2  Step 1 2-Butyl-2-1 f
3-chloro-4-(1,1,1,3,3,3-hexamethyl-disilazan-2-v1)-phenyl | - 20
hydroxy-methyl}-pyrrolidine-1-carboxylic acid tert-butﬁ ster To a stirred solution of
2-(4-bromo-2-chloro-phenyl)-1,1,1,3,3,3-hexamethyl- '§I}azane (0.484 g, 1.38 mmol) in ether (14 mL)

at 78 and upger AitgRC Mas AAeJerPY IR (21030 A4% Mhsalution nepentapes, 2.91

mmol) dropwise. After'90 minutes, a’solution of 2-butyl-2-formyl-pyrr gﬁiﬂ]e-l-carbox lic acid tert-butyl

olid
ester 25 (0.35BGh Y SEFHUN HEBthe | Brib PR atihedsto i BAcioH MRS R o wisE After one
hour, the reactipnimixiuie adasiwiastged-tonartiiens, ter peratl rendndfstimettetic 24381 ridenliisAt

temperature for A0 Tiues, The Leacion miHa R A epehedhyele Addiionelsatuigled aqueous

r
NH4C1 (10 m%’) and extracted with EtOAc. The combined extracts were washed with brine, then dried
(MgSO04), filteratcaird s riehtetbmh vaban it A8imb) 754 ipmeaibrsy S ahalsgiaphy (silica,
5-20 % EtOAGdadeXxares)gayedsdwas separated and washed with brine. The combined organic
butyl-2-1[3-chloro-4-(1,1.1,3,3,3-hexamethyl-disil - - - - I idine-Il-carb
oxylic acid ter{%ﬁrﬁ/wég t:ecllrh(%g.:?g?r é’oglalg% u&éﬁ%l% IZZ’/o &ﬁs@g%q %ﬁﬂ%ég%ﬁ&%%gﬁg%ﬁ ﬁggjréépriate
starting materigis thadeti By G oUES shererales prapapdiga gel, ethyl acetate / hexane) 1o
2-1[§-ﬁh|0ro-i,@{g&g?ﬁa%ihl@mmgmwc@ﬁig&%aﬂssdﬂaa)ﬂl @cb}@ih%tl]a?‘i&@lw-bf 10y ester 2—)methyl
methyl}-2-propyl-pyrrolidine-I-carboxylic acid,tert-butyl ester (colourless foam, 43 %); 2-
[Hydroxy- -trﬁ%gg%Syl‘gs{%%vﬁfﬁiﬁ%c?a&z%fé?ﬁ)-methyl]-2-propylpyrrolidine-l-carboxylic acid tert-butyl
ester, (yellow foam, 50%); 2- {114 tert-B utyl-dimethyl-silanyt) -7-flu o-hydroxy- methyl}
-2-propyl-pyrralidine-1carhoxylit.acit teitawtyl estenrfabite selids 48%)itandter 2-methyl
152-Cyclopropylmethy1-2- [hydroxy-(1-triisopropylsilanyl-IH-indazol-5-y1)-
rnethyl]-pyrrol -1-carboxylic acid tert-butyl ester, (colourless gum, 62 0/0). Step
22-Butyl-2-13&HAloroiad e (3,1, B 3;B2hexabktividieralianck priesehalmigdratdiié sstarberylic acid
tzeg_buryzl %?;e?ﬁg 4 @@9%{@?%@3@3&5&9& Qfssolr\]felci in elthanol 2( 100 mL), to which palladium (10 % on
-butyl-2-1[3-chloro-4-(1,1,1,3,3,3-hexamethyl-disilazan-2-y1)-
phen)}/ll]-hydroﬁg}@FﬁBfﬁ Iﬁ?y% &Tﬁfiﬁ%gﬁ%’g%&%%gé%ﬁgﬁqBeu)%/%sesg er ?dlﬁgt}ran 6?83/%9%1%88% DCM (10
ml) at ambienhtemnmgernstresintte 2hitraoyenhwer sdupe DV (067 gen. SEeinhdlym e silgie portion.

After one hougfhe feaciiga xS Sillied MHRCYh sashec. gt A-bhNa@H e brine, then
dried (MgSO4), filtered and concentrat%% 25in vacuo to a b@éﬁ@;ﬁg%u&so.290gggpﬁ}yfgiﬁg§|on by

chromatograptfy (SATLBIE816% BIOALIF HERAREE) Y &2 Purt omato |
2-butyl-2-§8-chidretiy| bebra8 /% Sdnenampthyiddisikbivzly 3.2 Héadteys P Sy distithastticasiBdxylic acid
tert-butyl esterd0.20810.2-39 7 mMPLRS %) ana.slear solpuressrasidue Miilsiea dheranpropriate

starting materials the following compounds were also prepared: 302- _
[3-ChIoro-4-(1$1?i7,g/‘,’é?gl-@examethyl-disiIazan-2-y1)-benzoy1] -2-propyl- pyrrolidine- 1 -carboxylic acid
tert-butyl ester, (yellow oil, 96%); 2-Propy1-2-(1-triisopropylsilany1-1H-indazole-5-carbonyl)
-pyrrolidine-1-Garboxylie acid ter>BUnv epier s (VRIow J0aiaiEi¥GH ic acid 8-tert-butyl ester

25 8-Azabicyclo[3.2.1]octane-2,8-dicarboxylic acid 8-tert-butyl ester 2-methyl ester as a

mixture of endo and exo isomers from Step 5 (1.0 g, 3.7 mmol) was dissolved in
tetrahydrofuran (30 mL), and 1-iodopropane (3.2 g, 19 mmol) was added. The resulting
solution was cooled to -76 °C and treated dropwise over 15 minutes with solution of
potassium bis(trimethylsilyl) amide in toluene (0.5 M, 11.1 mL, 5.6 mmol). Stirring was
30 continued at -76 "C for 1.5 hours, and the reaction mixture was then allowed to warm
slowly to 0 °C over 3 hours. Saturated aqueous ammonium chloride was added, and the
resulting mixture was extracted with ethyl acetate. The combined organic extracts were
washed with water and brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The residue was purified by flash chromatography (silica gel, ethyl

35 acetate / hexane} to provide 2—propy1—8—aza~bicyclo{3.2.1]0ctane—2,8—dicarb0xylic acid 8-



2- [14 tert-Bu tyl-dimethyl-silanyl) -7-fluoro-1H-indole-5-carbonyl] -2- 35 propyl-pyrrolidine-I-carboxylic
acid tert-butyl ester, (yellow oil, 75%); - 137 - 2-Cyclopropylmethy1-2-(
1-triisopropylsilany1-1H-indazole-5-carbony1)- pyrrolidine-l-carboxylic acid tert-butyl ester, (colourless
gum, 27 0/0). Step 3 (4-Amino-3-chloro-pheny1)-(2-butyl-pyrrolidin-2-y1)-methanone 5 A solution of
2-butyl-2-[3-chloro-4-(1,1,1,3,3,3-heicamethyl- d|$|lazaﬁﬁ’12 yl) benzoyl] pyrrolidine-1-carboxylic acid
tert-butyl ester, (0.505.0..0: 393 mmeln metnanolie. Iy HE) (7.8 mil was sfiried at 2G pgler nitrogen
for 2 hours. The FeACtion mixture was concentrated n vacuo to y e

(4-amino-3-chl@rd2Eh&hyh) yielbutyl-pyrrolidin-2-y1)- methanone (0.249 g, quantitative yield) as a light
brown powder and as a 10 monohydrochloride salt. Utilizing the appropriate starting materials the
following Compoungs wer :
(4-Amino-3-c 5 - ng v
[M+Hrb; 15(1@&&132@5 yl) (2 propyl pyrrolidin-2- yI) methanone (yellow SO|Id 57%) MS = 258

[M-FH]+  2.K« JUQEQZ;J-HI&}Q@@3@'3@%3@1@@,@)@1@5{1‘5@ Hdin-2eyld-reetha T@@ﬁe@'ﬂhﬁ bugyn foam,

60%), MS = 27 +H methyl rroll daz 1 none 20 (white
powder, 99%)° WT%\? Blfbr%hﬂf%%l‘[wg g Fﬁfﬁ?ﬁ%gmé’s pre %)gag %Aeﬁﬁ? Sdllire are
shown in TabletiEdapipterl(l S(Qﬂp)roprﬁibyr{cﬂldﬁm@ymﬂiﬂfpymﬂb@@b]széxnsd nt®y DEmethanone

25 The Synthe{ﬂﬁuﬁ&ﬁ%‘ﬂiﬁtﬂﬁ Pﬁ@ i MEW%VY@M%V @@QLOB'B%BQ{E?'QQ to the process shown
in Scheme Q SCHE -13 pl2-11-1yd Sél -triisopropylsil an 1 1H-pyrrolpl2,3-
bipyridin-8% 158N iATY a“p‘?’&byﬁéﬂﬁfgﬁamﬁ T4l ?é (R sﬁﬂfﬂge‘%?éf B9 i be¢ solution

of 5-bromo-I-tfitsop7 dpyisildnyatutéepypaoiof, Ssblpyn@h@(@sﬁamgpdm@ tarmety i ethel ¥26 mL) at -78C

and under nitrogen WA addgaer-RUINIRIID (230 MkrfddtuM solutiendrRenigagss 3-49 mmol)
dropwise. Afterfd(é% inutes, a s Iutlon of 2-formy1-2-propy1l- pyérolldlne 1-c rboxyllc am%ét butyl

ester (0.400 g’* iR %?%OH?EPWH%%%‘&%% RSB R dROpWiRe2%Har stirring
for one to houanthércenition mixttneavas widkrgd! tacermatbidhttempienaturezoviec80aatinutes. The
reaction mixtuyg yas GHENChad by the AdditiPn RF saisiaiediAaLeRURNEACL, (R0 -k thengxtracted

with EtOAc. The combined extracts were washed with saturated aqueous NaHCO3 and brine, then

dried (MgSO4Y FHISARF SHE ot As Pl 1% Jetlor SmMerserg Pt &foRthy
chromatograpimsticactn@Qd/peokidAL ipdrexpnes)viaver apyjHiydrineye(d iR isbtane-8-
ropylsilany1-1H-pytro 94&&&% mg dins5:y3)ingthyl ﬁ%sm@@ Ryralidine:L-carboxylig acid tert-butyl

ester (0.576 g, 1.12'mmol, 53% a colourless gum. Utilizing the appropnate starting materials the
following comﬁ@ﬁﬁﬂ%‘%@aﬁ%@ praghtéd: 2 TR iHHisEPSEYTEENY 1-1H-indazol-5-y1)-methyl]

-2- 20

Step 8 exo-2-Formyvl-2-propvl-8-azabicvclo!3.2.1 loctane-8-carboxvlic acid tert-butyl

ester
exo-2-Hydroxymethyl-2-propyl-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester from Step 7 (0.67 g, 2.4 mmol) was dissolved in dichioromethane (25 mL). The

25 solution was cooled to 0 °C, and Dess-Martin periodinane (1.0 g, 2.4 mmol} was added.
Stirring was continued for 5 minutes at 0 “C, followed by 1.5 hours at room temperature.
To the reaction mixture was added to diethyl ether (50 mL) and aqueous sodium
hydroxide (1 M, 20 mL), folowed by additional diethyl ether {30 mL). The phases were
separated, and the organic phase was washed with water and brine. The combined

30  organic layers dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified by flash chromatography (silica gel, ethyl acetate / hexane) to
provide exo-2-formyl-2-propyl-8-azabicyclo[3.2.1 Joctane-8-carboxylic acid tert-butyl
ester as a colorless oil (0.61 g, 90% vield).



20 isopropoxymethyl-pyrrolidine-l-carboxylic acid tert-butyl ester, (yellow oil, 79 %); and 2- [Hydroxy-
(1 -triisopropylsilanyl- 1H-indazol-5-y1) -methyl] -2-isobutyl- pyrrolidine-I-carboxylic acid tert-butyl
ester, (colourless oil, 56 %). S2 2-Pro 1 2roo 2 3 bidine-5-carbo 25 pyrrolidine-I-carboxylic acid
tert-butvl ester - L.J9 - To a stirred solution of 2-
rhydroxy-(l-triisopropylsiIanyl-lH-pyrrolo[2,3-b]pyridi¥?—%: y1)-methyll -2-propyl-pyrrolidine- 1
-carboxylic acig tg-f_ 582,228 9, I§ __@C{MQ D%:,EV .ér 61 gmbient temperature under
nitrogen was addetDWMP0.652 7, 1.54 0 3 SINgIe portion. After90 minutes the reaction

mixture was dileabigvslieh3BCiecEneaSisatboiticaNdNabbusvlesgihe, then dried (MgSO4), filtered and
ﬁoncentr;ﬂed @cyacp@ﬁ@yap(mwpﬁ-ﬁmliﬁ?tjmbm s&a@malt@g{@ep@n&gﬂi@ae@&@g%&mﬁ in "

exanes) gave 2- y1-2- (1 -triisppropylsil any1-1H-pyrrolo [2,3- ridine-5-carbonyl) -.pyrrolidine-
L arbotye S L SR e oD s csersey R A e e To AT HiEe
appropriaté stathrgetraterialsGrenfbilewiryedrpbrdwonkreyitugpreparbagimide in
2-Is%pr0||oory%&mﬁar@n&rﬁg@gggy@i@m—;ﬂﬁ&;&@ﬁ%@ﬁ@ﬁ@f&ﬁ%%@iqiilnﬁﬁilmﬁrboxylic acid
tert-butyl ester, (yellow solid, 96 %); an - Isohuty1- -triisop ropylsilanyl-1.H- .
inciazole-5-catiGATH T BT oo LS B Biers EbIOTOL BT RO SAE HE step 3
2-Propy1-2-(12pyricbiedsddethyiidi nesd toay bonyd - pysrotidhaed vodiistxglis eactd aedtthatyl ester To a
itirreg Solﬁtior&%ﬁﬁggey a%-ct(éxﬁygégl%c@f}yél%ﬁgxlﬁm-lwégl&%%ab&pgﬁ&&%ﬁ-ssa{mﬁ%@'”c;'idine-

-carboxylic agid tert-butyl ester (0.415 g, 0.809 mmol) in 0 (7.5mL) at. ient temperature
under nitrb(berf’bifé%éa (s ﬁﬁﬁﬁ%@s@g& 8 ?ﬂrﬁﬁ%“ﬂ"ﬁe ¢t Wﬁf&@\ﬁé@%iﬂ@g‘for one hour,
then diluted withr seiuratediayutoasd aHEQR3:(86 Hikyanrd water{dSemtd-aiidiextracted with EtOAC.
The combinedipsganiciXyACs e x?i‘é%ﬁl 4 with, brige, diiecliMgs P4 filtesed, ogegntrated
concentrated in_vacua5 to g%%% yeﬁ%w g nf P\%E{ig}l)c%ti n byg%f\{lmat? ratbjhy, (ﬁi}iéa, 0 to 100 % EtOAc
25 in hexanessebté%t}é-ﬁ%ﬁéﬂfwfﬁﬁfﬁénfﬁfé%]?)V??ﬂﬁﬁéqé- rB%ﬁ;%zlp/WPS ine-1- carboxylic acid
tert-bqtyl ester (0.247 g, 0.692 mmol, 86 %) as a colourless foam. Utilizing the appropriate starting
materials the fgllgwing compounds Were RSO PIERAIR 8 -azaAc(d s arglesR-Garhamyihic
-2-isopropoxymethyl-pyrraolidine-1 - carboxylic acid tert-butyl estef, white foam, 68 %),
302-(1H-Inda25ie ErEREEHSID isobutyl-pyrrolidine-1-carboxylic acid ten- butyl ester, (yellow foam,
30 %); e£2R ;AR )424(Shib Dishtard-hedreoyhebpldraxy gy p fopdbpyrioljdihél deteaeb®xylic acid

tert-butyl ester, (coloyrless residue 79 %) . mixture of eni from Step ¢ (0.56 g, 1.3 I
(25.4R)-2-3.4 Dich om-benzoyl)?zf.ﬁygﬁoiﬁa?@g@ﬁpf;%?afafna?ﬁi Sy S ey et

(colourless guifis 7espaRdedingceataiyriie BrbRtrbIB SR metiHisUAdIA SBrs figfcds and to the
2-propy1-i2-(1Hspyinelb dz; g Spyeichhesbroatbadyd) Pyss aliding: berdadboxyli© a6id, tebtautyl ester

(0.240 g, 057%1?8@9&%}{23%%%%??%;? r%gégé&f%fk f3H) ﬁé’l‘ﬂ?.sr%ﬂ{ﬂg%ﬁ‘&?o%%ﬂ%?% Qﬁé%%%@é or 18

hours. The reaction mj n vacuo then triturated with DCM (5 mL) an
concentrated HBEES (R818nE2-Hrepyiisaveraiu ey o 2 0bjpyRaiphsss ) #ethanone
(0.215 g, 0.65parmel, %Oy asnabivhkiepawnderandsasee watiedydibckhioide Saind] 8258

M-H-1]+. Utilizing th ' i ' ' ‘ d:
[ ]+. Uti |z|r%g>gl%f?§}8%’ﬁ?ﬂ%?¥%t%¥~ é%’é‘ﬁd‘ééﬁ%é‘ %ﬁ&fl HQW%E&;@P&%%&%%%%,%%%?ﬁare

10(1H-Indazoﬁ% -Isopropoxymethyl-pyrrolidin -methanon ite sol] S =288
[M+H]; 25 purified by flash chromatography (silica gel, ethyl acetate / hexane) to provide exo-2-(3,4-

dichlorobenzovl}-2-propyl-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester as
an off-white solid {0.53 g, 95 % yield).

Step 11 exo~(3,4-dichloro-phenvl}-{ 2-pronvl-8-azabicvclo[3.2. 1 loct-2-vl ) methanone

30 exo-2-(3,4-Dichlorobenzoyl)-2-propyl-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-
butyl ester from Step 10 (0.15 g, 0.35 mmol) was dissolved in a solution of hydrogen
chloride in methanol (I M, 3.5 mL}, and the resuiting solution was stirred at 40 °C for
two hours. The reaction mixture was concentrated under reduced pressure to provide
exo-(3,4-dichloro-phenyl)-(2-propyl-8-azabicyclo[3.2.1]oct-2-yl)methanone

35 hydrochloride as a white foam (0.13 g, 99 % yield).



(1H-Indazol-5-y1)-(2-isobutyl-pyrrolidin-2-y1)-methanone, (yellow powder, 100 %), MS = 272 fM-i-Hr;
(3,4-Dichloro-phenyl)-((2R,4R)-4-hydroxy-2-propyl-pyrrolidin-2-y1)- 15 methanone, (white solid, 61
%), MS = 302 [M+Hr; and (3,4-Dichloro-phenyl)-((2S,4R)-4-hydroxy-2-propyl-pyrrolidin-2-y1)-
methanone, (white solid, 97%), MS = 302 [M+H]t Additional compounds prepared by the above
procedure are shown in Table 1. 20Example 12 e
(5,6-Dithloro-pyridin-2-y1)-(2-propyl-pyrroliding2-y1)-methangne The syntheti edure described in
s Example A S Bt S o e e Mo e P e 57
2-[(5,6-Dichloresihpritliis-2od yany trsxyertratipin Seepnb pollpyire s 3 leattsosaic @ddliehtbiatyl ester
To a stirred sohutia of 2iepmaesbastishiere-pyristine-(0.50th gnn2 B yarel) dadd -5 63mé.) at 0C and
under nitroge \’X:ﬁ@dded isopropylmagnesium chloride (1.21 mL of a 2 5 M solution in THE, 2.42
mmol) dropwise. Aftér 2 hours, a solution of 2-formy1-2-propyl- pyrrolidine-1-carboxylic acid tert-butyl
ester (0.317 gAtdfanshodpipotings grapdrrdvas the deevertheaddctionshixiure dropwise. After 30
minutes, the reaction mixture was warmed to ambient temperature and stirred for one hour, then
guenched by the addition of saturated aqueous Igl}—{[ffC]I (11[2 mL) and extracted with EtOAc. The
combined organic 10 extracts were washed with —drreéd (MgS04), filtered, and concentrated in
vacuo. Purification of the t&siluedyitHreiwatogidghy ¢sificpirttcitodyEFioutam texanes) gave
2-[(5,6-dichlorgyysiclifry/ s Bylirxe et k2 shioBM Qldlibgleg 3licaasiddetiebutyl ester

(0.289 g, 0.745 mmol, 56 %) as.a yellow oil and as an inseparable mixture of diastereomers. 15

Utilizing tH& agBPopiale Siatng iateRals,
2-[(4,5-Dichloro-pyridin-2-y1)-hydroxymethyl]-2-oig¥Miymolidine-I-carboxylic acid tert-butyl ester
(orange oil, 19%) was also prepared using the above procedure. Step 2
2-(5,6-DichIoro-pyridine-2-carbony1)-2-propyl-pyrrolidine-l-carboi%/lic acid 20 tert-butyl ester To a
stirred solution of 2- [ (5 i Floro-pygidini2-y1)-hydrogy-metiy -propylﬁﬁ!%ﬁding-l-carboxylic acid
tert-butyl ester (0. ] 42 mnTotymDCM (12 er nitrogeawas added DMP (0.315 g,
0.742 mmol) in a siggle~psttion. The TBAEHBN mixture was stiffed for ong was quenched with
a 1:1 mixture of 10% 25 aqueous Ne28203°and sagaied aqueous NaHC , and extracted
with DCM (3 x 30 mL). The combined oraganic phases'were concentrated!in vgdcuo to give 245,6-
dichloro-pyridine-2-carbony1)-2-propyl-pyrrolidine-l-carboxylic acid tegisbu ter (0.280 g, 0.725
mmol, 98 %) as a yellow solid that was used directly without further purification. 30 Utilizing the
appropriate starting matgyals, 2-(4,5-Dichloro-pyridine-2-carbgpy1)-2- propyl-pyrrolidine- 1-carboxylic

acid tert-butyl ester (coluraleé%oil,ég'jo/}g)nwas also prepared. o-liridth-2-1-2-1woliWwn -2- |
-mtione - 142 - A solutionof 2-(5,6-di¢hloro- i‘ﬁmrge-z-carbony Z -@éﬂolidinﬁtépoarboxylic
acid tert-butyl ester (G:2801g, 0% mol) in 1%@3@ in MeOH (3 tirred at @m
temperature under nikogen for 2 The reaction mixtyre ed in vacuo and the

resulting residue®ffas purified by chikematography (siliéw,c(fs (o DCM) to yield
(5,6-dichloro-pyridin-2-y1)-(2-propyl-pyrrelidin-2-y1)- methanone (0.167 g, 0.522 mmol, 72 %) as a
yellow solid and as a monohydrochloride salt, MS = 287 [M+H].  Utilizing the appropriate starting
material, (4,5-Dichloro-pyridin-2-y1)-(2-propylpyrrolidin-2-y1)-methanone (yellow gum, 37%) was also

Table 1. Example 13 (3,4-Dichi
synthetic procedure described
Scheme S.

¥5-fluoro-pheny1)-(2-propyl-pyto Idip-2-y1)-methanone The
s EXEmple wa ®&rfied out accodi g to rgpe IS process shown in
e o

Step 1 1-Benzenesulfonyl-5-fluore-1H-indole

15 To a0 °C solution of 5-fluoroindole (10 g, 74 mmol) and tetrabutyl ammonium
hydrogen sulfate (3.8 g, 11 mmol) in 200 mL of toluene was added 200 mL 50 % aqueous
NaOH, followed by addition of benzene sulfonylchloride {14 mL, 111 mmol). The

reaction mixture was allowed to warm to room temperature overnight, The reaction



SCHEME S 20 carboxylic acid ten-butyl ester A stirred mixture of 3,4-dichloro-5-fluorophenyl bromide
(138 g, 5.66 mmol) and magnesium turnings (0.145 g, 5.94 mmol) in THE (8 mL) was heated at reflux
under nitrogen for 30 minutes, then cooled to OC. To the reaction mixture was added a solution of
2-formy1-2-propyl-pyrrolidine-1-carboxylic acid tert-butyl ester (0.682 g, 2.38 - 143 - mmol) in THF (2
mL) dropwise over 15 minutes. The cold reaction mix fe was stirred for one hour, then quenched by

the addition of sailitaied.aqnequs NG (30 mickand exitacienl With FE9Ae, The.combinec organic

extracts were washed with brine, dried ( §504), filtered and concentrated in vacug to a yellow oil (1.7
g). PurificatiorPsy 5 XS mESHRAENY RsHiRE 01 DTIREIORE SHireRATS gRrrem sulfate,
2-1(3,4-dichlorat&diugtapbrryt)abydlioxyemethyd de2-propytepidtelidine:drcarbioxy licoacietigh t-butyl

ester (0.571 g, 1.41 mmot, 50%) a iecsggl' '?L -Ri - Q- 21 virqlidine-
earboti aci Gt D RaS A F R R RGN BRBRo A E0M
2-1(3,4-dicfhIo%%ﬁlﬂéﬁ@}fﬂ’ﬁ@ﬁ?&}%@droxy-methylI -2-propylpyrrolidine- 1 -carboxylic acid tert-butyl
ester (0.533 g, 1.31 mmol) in DCM (20 mL) at OC under nitrogen was added DMP (0.557 g, 1.55
mmol) in a single,nortipn, TRE [eaction, MixiUFe Was Warmead o, ambient JSMpRIALIG ang stired for 90
minutes. A 15se&condportion of DMP 10 110 g, 0.26 mMMmolJWas added, and the reaction mixture was
stirred for 30 rpiperdsnghereriviEir A, REEtuEEiad with 1 N NaOH, brine (20 mL), dried (Mg504),

Eiltlered and coma_nb@l?e;dsri]ﬂuvm 1o leassEaulesaritd0LBEigloRUGHeatign Joy atramaiography
silica, 5 - 20 % i xanes) gave,243,4- o . e i
dichloro-51-?Iudeft%{ﬁg&gﬁ?%ﬁ;aﬁg}ggy%o%}%lI‘i%agr%%‘;i e élr?-%ﬁfﬁ{}gsﬂ%lrx?&%ggs O‘E}lf%.886
mmol, 68 %) derselmantislotinasssgliiiosed. 8RuDidhsreS-fRsFairedlisifoslic#atigione A
?glgtign 0(1; 28'(gxfbﬁﬂl&%@@(@tﬁ'ﬂi@?ﬁ@?b@iﬁ%@}m%—ﬂ{pFDFHDWJ@:HQHQQ:l‘i@ﬁfé&%&gfpvaééidlmbuwt&stzr

.346 g, 0.85 ol) in IN.methanolic HC1 (8.6 mL) w irred at 25 ambient te rature under
nitrogen for 1§‘6%r}LT}?§. T ”rég;lc |8ﬂ%m‘7>% E%eewgé%rg%eéggﬁgggdaﬁ]qua%ﬂlg ﬁ%‘rﬁ%&%@%ﬁe in DCM and
re-concentrated inoracobitererhovenexsesschiotidirhishiagtion mixture was extracted with ethyl
(3,4-dichlero- 5 flugrorph eyt QPyREFQlCIn: 2rikt o AReIAANANE: (R 294:8 ( NLASi Ativeeyigld) as a
white powder, Mff =304 %A?%} Additional com o§nds %repar%ad b 1thg above)gracgdure are shown in
Table 1. 30 ERSMIETAEA-BER T518- 5@5% A ARIGTSB HrEpypYrtstidin 2V 1) methanone
and (3,4-Dichlareiphetyd)y $28 28)e4thybro=Rup hYi-pymotivin-#ignd miihhermsaesulferybynthetic

procedure desgribed: in_{his, Examn GREriag oul rgipg-1aihe 32Bcassshawntingcheme T.
- 144 - SCHEME T,_ CHCH3 W %\%ﬁy }Sﬁj] bw pipe BRyHERC ?
ester (319 mg, 0.6 mmol) in a 53 % vield as a beige foam.

20

Step 3 __4-(1-benzenesulfonyl-5-fluoro-1H-indole-2-carbonyl)- 4-propyl-piperidine-1-

carboxvlic acid tert-butvl ester

To a solution of 4-{(1-benzenesulfonyl-5-flucro-1H-indol-2-y1})-hydroxy-methyl]-4-
propvl-piperidine-1-carboxvlic acid tert-butyl ester (319 mg, 0.6 mmol) in 20 mL of

25  dichloromethane was added Dess-Martin periodinane (255 mg, 0.6 mmol}. The reaction
was stirred for 30 minutes at room temperature, and then quenched with a 1:1 mixture of
5 % aqueous Nay$;0s: saturated agueous NaHCOs. The mixture was stirred until all
solids were dissolved, then extracted with diethyl ether. The combined organic layers were
washed with saturated aqueous NaHCOs3, and brine, dried (MgSQy), filtered and

30 concentrated in vacuo to afford crude 4-{1-benzenesulfonyl-5-fluoro-1H-indole-2-
carborniyl)- 4-propyl-piperidine-1-carboxylic acid tert-butyl ester {300 mg, 6.57 mmol) as

a beige solid in a 95 % yield.

Step 4 4-(5-Fluoro-1H-indole-2-carbonvl)- 4-propvl-piperidine-1-carboxylic acid tert-

35  butyl ester



Ste 1 R -4-C tert-Bu 1-dimethhenvi - hydroxy-rnethyll-pyrrolidine-.1-carboxylic acid tert-butyl ester 5
(R)-4-(tert-Butyl-dimethyl-silanyloxy)-2-propy1-2-[(3,4-dichloro-pheny1)-hydroxymethyfl-pyrrolidine-I-ca
rboxylic acid tert-butyl ester was prepared by reaction of 3,4- dichlorophenyl magnesium bromide with
(R)-4-(tert-Butyl-dimethyl-silanylox0-2- formy1-2-propyl-pyrrolidine-I-carboxylic acid tert-butyl ester
following the procedure of step 1 of Example 11. 10" 2

(R)--(tert Buby mrivhany %xaz%lﬁgaﬁx&y%ﬁlﬂo%chi@f&@&@@&%ﬂﬁf@b@%11 -carboxylic acid

tert-butvl ester (R) -4-( tert- Butyl- dlmethyl silanyloxy)-2 rE)ro 1-2-(3,4-dichloro-benzoyl)-pyrrolidine-1-
carboxylic aci®RFIBGE/I <HBOWAS pF TﬁFé’@i"Eﬂi it BrER)22 W@?P%H%ﬁod?h[ré%meh hanol
15silanyloxy)-2-pre@iedt 20 E(&%fdlphtom}ﬁh@nyh)ebwlmmwmmmd} Wl’fﬁﬁdﬂﬂ@@lﬂ)ﬁfﬁ)@)@&llc acid

(or DUyl etehiaile E’JO%%'“ 1916 RIS fgo% SR ZoL SRl eoerlf ove HERnan

(R)-2-(3,4- chﬁ Oro-benzov roxy- -prouy pyrroli |ne 1-car Ic acid 20tert bun|I ester -145

- (R)-2-(3,4- D.Ehﬁamr@@ﬁzéyﬁﬁwlm%@t@sﬁ? Wﬁp?ﬂ?&@ﬁ@t&»éﬁ%ﬁm JERERifrESTer was
prepared by treatingAR)dw(iani-Buivi-dietglsiatiytexd/ 2t peopydaRted in vacuo to afford a

g’; gtgg)cg'&[o&:&zp %ﬂf"‘@ro'ld‘ﬁf SHGREP RV Agd shtpsyl £5te Wit IMARlewiithe procedure

(5)-2-(3,4- ch%ﬁdlﬂeh%W)&lﬁ’mb?éazﬂpﬁ@ri*ﬁ%d/flo(@ﬂ@F%é?@d&?ﬁ@a%@f@@ﬁhtﬁﬁwl“m a stirred

solution of (R)p2s3idinchichlergdiene ayil)érhydrdxste- peopyl: BY B alidiaeokid cartsoxydielacid tent-butyl

ester (0. 222 g, 0.554 mmol) in THF (3 mL) at ambient to temperature under nitrogen was added

perfluorob‘utanesulfonyl quorlde (. 195 mL, 1. 11 mmol) trlethylamlne trlhydrofluorlde (0.181mL, 1.11
[ 11 i GWPEd for 18 hours, then

12ISt)er2eC(ﬂgtfélllrc‘;lu@Jrl;aI @5%%@'1@%%&5@%%%&75'1%@@ﬁ@éﬁ@iﬁ@ﬁ%ﬁﬂﬁb&tgﬁ@@dﬁ @P;(Ebutyl 0222
Ichioro uoro- roldin carbo IG acld tert-bu ester g,
St@’@qug)l g zl{zﬁse gv? fo: neéﬁmno 24 ir CE’ %/ Shiest H\é

0.551 15 mmdi Was ({88d"direc y if the next ste p without Cfirther
purification. Stk‘p@*é&ﬂbwcshl@cotpﬁ@myﬂmmﬁmsﬁfwﬁl@@@W@@py%yﬁ@l?dﬁﬁ@ﬁ@ﬁn@@ﬁaﬁone and
(3,4-Dichlpyo- @ﬁ%&%&ﬁ(@%%%fll}@lﬁc?omofqylfMrajﬁ%&i&m@hm&m&@& :solution of
(S)-2-(3,4-dichloro-benzoy1)-4-fluoro-2 ropysﬁzrro g{;{f - gggggéh%ﬁmd tent-butyl ester (0.220 g,
0.545 mmol) iFHRPAAASR ARG P& 3 FREY Had Qivte ogen for 18 hours. The
reaction mixtutelditisrebneepatel imepactibbthere pueificprbsedhromeasbgraphy (gifiea; 0 to 20 % MeOH
in DCM) to yield (3,4-dichlorophenyl)-((2R,45)-4-fluoro-2-propyl-pyrrolidin-2-y1)-methanone (0.048 g,
0.158 mmol, 25 29 %) as a first fraction (yellow oﬂg theg (13f4 -dichloro-phenyl)-((2S,4S)-4-fluoro-2-
propyl-pyrrolidin-2-y1)-methanone (0.072 g, 0.2 4 %) as a second fraction (yellow oil), each
as a monothydrochloride salt, M& Br@04-fiberidia- Adﬁftuun&ﬂuampbumpmared by the above :
procedure areghowin Fakis & 30GXMRE 5L BRdaL Bay LHE-RERYERMIRSiBRYy 1)-methanone

The synthetic procedure described in_this Example was carried out according to the process shown in
Scheme U. SCHERIERp Wy iggrcheme X.

SCHEME X
- Nai 1. i-PrgCl
N
AcClI CH,
GHO Boc
_N

Boc

¥

Step 3 Step 4
—_— B
MnO, HCI

Step 1 2-Todoguinoline




step 1 t-BuLi H3 CHO BOO CH Step 15-
[(1-tert-Butoxycarbonvl1-2-propyl-pyrrolidin-2-y1)-hydroxv-methyll-indole- 1-carboxylic acid tert-butvl
ester To a stirred solution of 5-bromo-indole-1-carboxylic acid tert-butyl ester (0.700 g, 2.37 5 mmol) in
ether (20 mL) at -78 C and under nitrogen was added tert-butyllithium (3.64 mL of 1.43 M solution in
pentanes, 5.21 =ion dropwise. After 30 minutes, a solutron of

2-formy1-2-pr<%p[yl ES rroI| lne 1- carbox ca &({;}ld#géte bLtJh)éI ?ﬁ%%ﬁ&?e%@%(ghge??epﬂ@ |lr71, e}pae 145 mL)

T
was added to he re on mlxturg 8PopW|se actlo mixture was sfirred for our then

quenched by tlf@%\di@bt@?@f Jataralsticageicbasinpadic asd &@&t@é@téﬁ%ﬁtﬂ%@ﬁ@ﬁﬁé{}@ombmed

organic extractgwers yeshedanith %uatﬁagaqge%&b@ﬁ{ag&@m%w& themried MaRD4),
filtered and copcentrated in vacuo. Purific tlon I'% gtegga& W SI|IP% tO 60 % Et0Ac in hexanes)
|n 2 Y

gave 51(1-tenblEcXICAPBIRVILEpr S ERiTH droxy- met f—lnaofe T Aoy acid
tert-butyl ester(d.466:ghdd0Atmtdl 4@%)@51%%“()WQ)ﬂlLﬁSﬂSiéFP/Q&El(eﬂzuiéﬁlE&Q@K?@a?Hd nvl-2-pro

pyl -pvrrolidingrp,2 aﬁ%@%ﬁ@l@eﬁ%l@thaC%MWIéﬁgdﬁ&’@ﬁh@thQﬁé%eﬁ% eaff@%s@lmgmlef 5-
(0.450 o, 100G TSN L0 AL 20 ot B Ehit LN WA ARG VD10 SeD g 154 mrma)
in a single portisiliEheseactiod miuﬁemmmdg@@mbﬁ?éhttteﬁﬁﬁéféﬁ@ﬁec anbestired foroovitinutes,
then diluted wighy Delo, %g%lgqu%t}lg&,ﬂe ixteQf M2 agueous Na,S,03 and NaHCO3, followed by

brine, then dried (Mg504), filtered and concentrated in vacuo to a yellow oil. Purification by
chromatog(f‘aphy (S|I|ca 0 to 80% EtOAc in hexanes) gave 5-(1- tert- - 147 -
butoxycarbonyies 3 ; '

0.289 mmaol, Z@U{q;l g&eeyellow oil. Step 3(1H Indol 5 vl) (2 propyl pyrrolldln 2 vl) methanone 5Toa

stirred solution -tert-butox carbonyl -2- ropyl pyrroll e-2-carbonyl)- ind 1 -carhoxylic acid
tert-butyl estel;rfba gﬁ(’@ gyl H‘fi‘/ﬁ%‘mﬁ ﬁ@?\ﬁ BT 4B0e LH’CIEIFIE gd'éﬁ)sv%g%gaféﬁ (1 mL).

After 14 hoursathie déagtiopyinixignesias dilendh et0ithns BtliF atedraigUicd osidaH T3 ervdi@xtracted with
DCM . The, cop %@9&&9?t@§d%%5%§f¥¥%r@rﬁ%@9t&%ﬁq éBtMﬁSH%fQ%le@gx%Sﬁhfomatogfaphy
(silica, 0 to 10 30% Me01-1 in DCM) to furnjsh (1111 indo1-5-y1)-( -propy rrolidin-2-y1)-methanone
(0.053 g, 0.20%PARHENEy >-od)oREl BefyEToRMY MSeL S5 TA-AFRMAB E(S?h Bours prepared by
the above progiediyadtelshowndtidablaidtukeanplé®d at 0 °C for 30 minutes, then warmed to

15ex0-(3,4- D@PA%K%;%H;;%X%&@ %ﬁ@f&f#@mé?&aameﬁg%édagﬁﬂéﬂ Wsthanang Jhesyathetic

procedure descri Is Example was carried out according to the process shown in Scheme V.
EtOAc. The combmed organic extracts were washed with brine, dried over MgSQs,,

20 filtered and concentrated under reduced pressure. The residue was purified by flash
chromatography (0 to 20 EtOAc in hexanes) to afford 190 mg (19) of 4-(hydroxy-
quinolin-2-yl-methyl)-4-propyl-piperidine-1-carboxylic acid tert-butyl ester as a yellow

oil.

25  Step 3 4-Propvl-4-{quinoline-2-carbonvl)-piperidine- 1 -carboxvlic acid tert-butyl ester

To a solution of 4-(hydroxy-quinolin-2-yl-methyl)-4-propyl-piperidine-1-carboxylic acid
tert-butyl ester (190 mg, 0.5 mmol) in toluene (5 mL) was added manganese (IV) oxide
(activated, 260 mg, 3.0 mmol). The reaction mixture was heated at 100 °C for 3 hours,
then cooled to room temparture and filtered through Celite, rinsing with EtOAc. The

30 filtrate was concentrated and purified by flash chromatography (0 % to 20 % EtOAc in
hexanes) to provide 124 mg {67 %) of 4-propyl-4-(quinoline-2-carbonyl)-piperidine-1-

carboxylic acid tert-butyl ester as a colorless oil.

Sten 4 (4-Propyl-piperidin-4-vl)-guinolin-2-yvl-methanone




SCHEME V - 148 - 0 0Step 2/0/ -4N/CH, Step 3 t-BuO Di Me- carbonate, 0 NaOH Step 1
3-0x0-8-azabicyclo [3.2.11 octane-8-carboxylic acid tert-butyl ester 8-Azabicyclot3.2.11octan-3-one
hydrochloride (nortropinone hydrochloride, 10.0 g, 62 5 mmol) was dissolved in 1,4-dioxane (200 mL)
~and water (50 mL). N,Ndiisopropylethylamine (20.0 g, 155 mmol) and di-tert-butyldicarbonate (20.3 g,
93 mmol) were added, and the reaction mixture was §t?|7red at room temperature for three hours. The

mixture was diied With water and exiragied Wil eyl aceiale, fhe cambined graanip @xtets were

with water and brmg dr|e over so ium su to an oncentrat der reduce ressure.

The residue \Aﬁéé?p@meld WV%@ﬁivﬁiAQaW@%%Wﬁ?(éﬁlk%@@%tﬁ%ﬁ@ﬁé%mh&%e) to provide

3-0x0-8- azabieyelRs 121&]Qf:‘éaﬂ@@'ﬁ:ﬁ@ﬁbﬂXMB%&@iﬁgﬁ@xﬁtbtﬂ%ﬁ%&ﬂcﬁﬁfﬁh@fﬁ&mmmﬁd kg (99%

yield). 58tep2 -Hydroxy-8-az t ne2 dicarb OXY, cid 8-tert-butyl ester
e L e R

2-methyl ester’ -azabi ctane-s: c yl i ster fro tep 1(14.1 g,
62 mmol) \ﬁ/asra@h@wea éspsionexane %S’EI@ME‘)hﬁb Mﬁm#@@a@%@bd dimethyl carbonate (12.4 g,

137 mmol), folliyat by sesipenhudsidgatadng tA2abavaelhaatimathanel {02 thmL). The reaction
mixture was stirred at reflux for 15 hours, then cooled to room temperature, and water (25 mL) was
added. The reaction mixture was concentrated under reduced pressure to a volume of 50 mL, which
was then partitioned between ethyl acetate and saamated 2queous ammonium chloride. The combined

organic extracts weseniastgd- witpiyvaier Aashbiipg. dlsthoyaeaosiphaiftate siBratdaanitbne
concentrated under is reduced pressure.. The. re. Ldléewaslgurlfled b flash chro atogrgg)hy (silica gel,

ethyl acetite /'HESEHBIEY BrEGFEES-AySF 61856 13" isfﬁ}& THES FUR&IDBEKY lic acid
8-tert-butyl estepr@methylrestériasre ight yeIIow oil (15.4 g, 87% vyield). Step 3
erido-3-Hydroxy-8-azabicyclo13.2.1loctane-2,8-dicarboxylic acid 8-tert-butvl 20 ester exo-2-methyl
ester 3-Hydroxr8-azabicyclo[3.2.1]oct-2-ene-2,8-dicarboxylic acid 8-tert-butyl ester 2-methyl ester
from Step 2 (15.4 g, 54 mmol) was dissolved in methanol (350 mL). The resulting solution was cooled
in an acetonitrile / dry ice bath (-45 C). Sodium borohydride (5.15 g, 136 mmol, 10-40 mesh) was
added, ang the reaction mixture was stirred at -45 C for 25 1.5 hours, after which time saturated
agqueous ammonium chloride (50 mL) was added. The mixture was warmed to room temperature and
then concentrated under reduced pressure to a volume of 50 rnL, which was then partitioned between
dichloromethane and saturated aqueous ammonium chloride. The combined organic layers were dried
over sodium sulfate, filtered and concentrated unger. d pressure. The residue was 30 purified by
flash chromatography (silica gel, ethyl acetate / hexan%ﬁjyto provide endo-3-
hydroxy-8-azabicyclo[3.2.1loctane-2,8-dicarboxylic acid 8-tert-butyl ester exo-2-methyl ester as a

colorless oil (8.1 g, 52% yield). Step 4 35ester 8-Azabicvc 0l3.2 dlogHZ ene-2,8-dicarboxylic acid
Step 1

8-tert-butyl esters2-methyl F - H,C
S H (3:

3
H{Z

t-Bu
}\ / o o/

Step 3 F
HCI

Iz
wn

Step 1 3-(3.3-Dimethvl-buty])-3-[(5-fluoro-benzo!blthiophen-3-yl)-hvdroxy-methvi|-

pyvrrolidine-1-carboxvlic acid tert butvt ester




- 150 - Endo-3-hydroxy-8-azabicyclo[3.2.11octane-2,8-dicarboxylic acid 8-tert-butyl ester exo-2-
methyl ester from Step 3 (8.1 g, 28 mmol) was dissolved in 1,2-dichloroethane (120 mL), to which was
added triethylamine (17.2 g, 170 mmol) and trifluoroacetic anhydride (17.8 g, 85 mmol). The reaction
mixture was stirred at room temperature for 15 hours, then 5 aqueous saturated sodium bicarbonate
(150 mL) and dichloromethane (280 mL) were addedThe organic phase was separated and washed
with brine. The combined organic layers were dried gver ju Ifate, filtered and co ated
Under reduced HLERR R T B A e e
hexane) to pravidié Buagkisicytdo] 57 ﬂﬁtﬁﬂ-ﬁ?-@ﬁéd@%i&éﬁ?ﬂéﬁ?ﬁétﬁﬁ”&%‘l&éﬁﬁﬁmﬁ%@@r‘@amethyl 10
ester as a yellewygib{GH 9169% YieldheDieR128 A zahicyslal312 Hortanr2 Sxdicarhaxvlicaeid

8-tert-butyl ester,2-methyl. ester, 8-Azabicyclo[3.2.110ct-2-ene-2,8-djcarboxylic acid 8-tert-butyl ester
o-methyl ester 1 A5 A F 8 L BT RN AL Qe i ST (0 PAL S5 WAEH pallaciom
(10 % on charkuval, B89 gphas dddethoftse irestiidtp niiturd el srakénundereanagtmssphere of

hydrogen (50 psikfef 2hQurs-ataigeniampeiatiarand wasithenfliered theavathabehtiCelite,
which was washed with etkclgll, aceﬂti]te:_%he fiItrateigas conceng@ted under redygle.d }pressure, and the
' tare’

resulting residtfé'#4g pUrticd By TOIMARS G FASHA (SRS T kST Ra8 st  hexane) to provide
8-azabicyclo[3:2ijoctanevi8: disarbohylovabitdicendsliyastaraimétind estemaswdfmixture of endo
and exo iISOMe[RA$AeolRHeas, ML (@819 B HWRldbIHBR Fas concentrated under reduced
2-Propy1-8-aza-bicyclg ~3.2.%&9c;ane-2,$.—d4(;§m xylic.acid §-t§r§-pul§yl ster ‘fé il i
8-AzabicyQo[3 5 HBEtANE- 2 BUHCAB S HCALT Bitérehy PRSI RRE Ty 1 %&tel S8Y Afikitle of endo
and exo isomensrome Stepi8ld 5.0 33 -3imathybl)unas Hissefked drbtetrallydrofphan-g3@0mL ), and
1-i0dopropane,(3,2.9. A FMoh asiaded. The IRsliing SoluiPRWRS Genledia 7 & G And freated

dropwise over, 5 minutes with solution of potassium bis(trimethylsilyl) amide in toluene (0.5 M, 11.1
mL, 5.6 mmol)(0 Mﬁﬁg‘*@\ﬁa MstfEontinued at -76C for 1.5 hours, and the reaction mixture was then
allowed to warm slowly to O C over 3 hours. Saturated agueous ammonium chloride was added, and
the resulting napxtise was extracter with ethvl agelale + EheeompingdRraanicsxpiacts were washed
with water and brine, dried over sodium Sulfate, filtered, and concentrated under reduced pressure.
The residue WS SUAHEG SRS EeihHBgrEphyEllica gel, ethyl 35 acetate / hexane) to provide
2-propy1-8-azabisylinfidtRyl-bocthng-2Sabearbonyl [0 jacidpBene 1B tarenyh utyHedidn2-methyl ester as
2 mixture of epdANRXRISIMEL P BAS BN Ol A% 0o BB b SR (5 uioro-

|

2-hydroxymethv1-2-pronyl-8-azabicyclot3.2.11qctane-8-carboxylic acid ten-butt/ ester
z-propyl-8-aiﬁg%eg}%m@?é?Pxé@fé&@%ﬁ%}é&ﬁi%ﬁ@%fé@@f rEBORES RS IFRERYI TR (mixture of
endo and2exoligomiéssdrowithtem®,; 0s98 ghSploreol} wiasedissdliedinitettahydrofuran (15 mL), and
the resulting mixture was cooled to 0 C. A solution of lithium aluminum hydride in tetrahydrofuran (I M,
3.3 mL, 3.3 mmol) in 10 tetrahydrofur dded dropwise over 10 minutes, and stirring was
continued at K 2GR e VT Ve SHE=S OFAEOFA L EHAR trifate (10 mL) was
added, and thetigtiygewas warmed to room temperature and stirred for 15 hours. Additional

saturated aduipous o}y 1o A1RAIRSSINT AT LIS, (10,mb) e Adied. A0 he isdyte was

extracted with ethyl acetate: i organic extracts were s water and brine,
dried overSsodfahPEnacd, fimeréd 3anblisoribEnbuitdd Thtiéugaadprddsgrhensd y@skrRiy Was purified
by flash chromatagraphy (silita.gak athylachtaiethexans) tadqsmaeure of step 4 of Example 18,
2-hydroxymetp/y51%23-?5ﬁ%ﬁ- ~azabicyclo [3.2.1]octane-8- carboxylic acid tert-butyl ester as a
separable mixture of endo and exo isomers, both as colorless oils (0.68 g and 0.17 g, 76 % and 19%
yield, respectitefiji ol SEpIB exd PIEsH e 2 Yo s-ipssitiel e t3povidadndslearboxylic cid
tert-butyl ester exo-2-Hydroxymethy1-2-propyl-8-azabicyclo [3.2.11 octane-8-carboxylic acid tert-butyl

30 Example 20
{7-Fluoro-benzo[blthiophen-2-y1}-[3-(tetrahydro-pyran-4-ylmethyl}-pyrrolidin-3-yl}-

(AN AN A.‘._nh.- B A

1O O Hotro O

methanone
The synthetic procedure described in this Example was carried out according to the

process shown in Scheme Z.
35 | SCHEME Z



ester from Step 7 (0.67 g, 2.4 mmol) was dissolved in dichloromethane (25 mL). The 25 solution was
cooled to 0 C, and Dess-Martin periodinane (1.0 g, 2.4 mmol) was added. Stirring was continued for 5
minutes at 0 C, followed by 1.5 hours at room temperature. To the reaction mixture was added to
diethyl ether (50 mL) and aqueous sodium hydroxide (1 M, 20 mL), followed by additional diethyl ether
(30 mL). The phases were separated, and the organlé%hase was washed with water and brine. The
combined 30 organic layers dried over sodium sulfate, and concentrated under reduced pressure. The
residue was purified by flash chromatogr§f:ﬁﬁ’y1(5|llca_gel ethyd) cetate / hexane) to prowde
exo-2-formy1-2-propy1-8-azabi [ '
(0.61 g, 90% yleI. 7

aep_9 exg<2=3 4-Dichloro-h drox méthyl
* azabicyclo[3.2.11pctang-8-carboxyliQacid e -but ester
exo-2-Formy1-2-propy1-8<azabicyclo13: ~Hor
g, 1.6 mmol) was dissolved in tetrahydrofur mL)] The resulting splution.5 was cooled to 0 DC, and
a solution 3,4-dichlorophenylmagnesium brogide in tetrahydrofur §o) 4 mL, 3.2 mmol) was
added dropwise over 10 minutes. Stirring wak continued at 0 C for 1.5 hours, then aqueous saturated
ammonium chloride (20 mL) was added. Uﬁ"l%‘tj mixture was extracted with ethyl acetate, and
the combined organic extracts were washed with water and brine, dried over sodium sulfate, 10
filtered, and concentratedunder reduced pressure. The residue was-purified by flash chromatography
(S|I|ca gel, ethyl acetately hexane) to @rowde exq-2-[(3,4-

a mixture of epimekspas a white~sahd (6
exo-2-(3,4- chhl'WE’ovl) Q-Dronyl-8 d[3.2H4octane-8-carbokylic asid-te | ester

D yl -8-azabicyclo[3. zﬁl]octane 8- carboxylic acid
tert- butyl ester as a mixture of g megggjrom Step 9 (0.56 g, 1.3 mmol) was suspended in acetonitrile
(14 mL). Dichloromethane (2 mL)&as added, and to the 20 resulting homogeneous solution was

added Dess-Mgifin p%'@@ﬂrﬁa@r&%%ﬁzg{ﬁh%mmmzt@ hﬂwegéaa&%m aﬁ-(&@fﬁhk%ﬁlp%@%@fm 1 hour.

To the reaction mixture wasla
The phases \N&@M@f‘ég 1 3 extrat
dried over sodiom syifate, ﬁtéfed)raﬁrémhmﬂnated {magr keﬁu@ed)i;ﬂféss@rél}’ﬁmwe&due was 25

purified bysflash cromategrapby isilicargel URCE RS NRRARM IR PEPUIR.EXRr Bkl
dichlorobenzo 1 -2- propyl -8-azabic cIo .2.1]octane-8-carboxylic %@g terts %ﬁt I est r as an off-white
&7

solid (0.53 g, §5%¥!yfeldlji!Srédp Pime e&?@ﬁf&% IBRERAYAPFE 63?6?8 Boi
[3.2.1lloct-2- yl)méiﬂhamarsehﬁ@an of 3- formyi 3-{tetrahvdro-pyran-4-ylmethyl)-pyrrolidine-1-

ex0-2-(3,4-Dichiqrabanzoml)a- Bﬁ@%«z@ agapicycil®hdlestans:By %pradmeeﬁﬁen l@sﬂyl ester
from Step 10 t%kﬁs g, 0.35 mmol) was dissolved in a solut I[wéhof h?/é ﬁeﬁ hloride |n noI am,

3.5 mL), and R rEaUHIRR IO A AP BRAD ERA AR HBnHitkche
concentrated uhitiermrediabadpressurerto pirovide exde(3nd- ;Iarhkmoeﬂi’tenyagn(ﬂlpdcqwfh@ azréblcyclo

[3.2.110ct-2-y)methanone 38 IHReNRNde 858 Wi, 0am (k3 3% XigldksndPmSimilarly
prepared from endo-2-hydroxymethyl-2-propyl-8-azabicyclo[3.2.1]octane-8- é:?aé%)oxyllc acid tert-butyl

ester from StePesdil Wﬂ@‘ﬁ%}&@@ﬂs‘?ﬁ&é‘%ﬁ@@% DltgrEfIaRs. %ﬁ%ﬁt bicyclo
[3.2.1] oct-2-yhrestirariDnerbydrochiondafibMI w36 M thibhAdditiohal thmadvhdsprepared by the
above procedyye arg, s )?‘_R) g gaf?%ﬂmﬁéatg@ﬂi% %?thmphen 2-yl)- hﬁdroxy—meth yi]-3-

(5-Fluoro-1H-indo1-2- 4-p Iperidin 4{11 -methanone e synthetic procedure described in
this Examiple w&%%"é(ﬁ‘féd’&i’t“a% Hﬁ%ﬁﬁe @BFO&&%WW%@%&H@W“%@WEME W Step |
1-Benzenesultoihyleh-fiaraiiddridsle, 30 %). MS =450 [M+H]",

Step 2 3-(7-Fluore-benzolblthiophene-2-carbonyl)-3-{tetrahydro-pvran-4-vlmethyvi)-

pvrrolidine-1-carboxvlic acid tert-butyl ester

20 3-(7-Fluoro-benzo[blthiophene-2-carbonyl)-3-(tetrahyydro-pyran-4-ylmethyl)-
pvrrolidine-1-carboxylic acid tert-butyl ester was prepared from 3-[(7-fluoro-
benzo[b]thiophen-2-yl)-hydroxy-methyl]-3-(tetrahydro-pyran-4-ylmethyl)-pyrrolidine-



15 To a OC solution of 5-fluoroindole (10 g, 74 mmol) and tetrabutyl amtnonium hydrogen sulfate (3.8
g, 11 mmol) in 200 mL of toluene was added 200 mL 50 04) aqueous NaOH, followed by addition of
benzene sulfonylchloride (14 mL, 111 mmol.). The reaction mixture was allowed to warm to room
temperature overnight. The reaction - 154 - mixture was extracted with ethyl acetate and washed with
1 M MCI, aqueous sodium bicarbonate water and brit The organic layer was dried over magnesium
suttaue, fitered 24 Ceaf& {0 yneye. TheAamalniey eI as ireistaliped fiam sty acetate
and hexanes to a /0 y|e enzenesullony1-5- fluoro=1H-indole 5 as a white
crystalline sol@»@ﬁ@kﬁi&f VI Benzenesulfonvl 5-fluoro-1H-indo1-2-y1)-hydroxy-methy11-4 opvl -
piperidine-I- carboxyllc acid tert-butyl ester To a -78C solution of 1-benzenesulfony1-5-fluoro-1H-indole
(539 mg, 1.964 ' ..eu' es[eaction
mixture was s 5, ther 1 yI-4-prop e-1-carboxylic acid
tertbutyl eﬁeriﬂ@bm@b_@%mmol) in5 mL THE was added. The reaction was allowed to stir for 2
hours at -78C @ng vas- RepsERIe fhieh-201G @Dd@tﬁﬁ?@?@@;ﬁﬁm@cﬁﬁtw@m%ﬁﬂbﬂm@s5@1@%on of
ammonium chlorl e. The react|oar11 rgl%ggre xtra ed W ll bene_af_ega%% §j§he combined
organic layers era washéd with Bfine; r|e g%r(% concentrat onto silica. The

material was diwophatbgraphedioereahzs @YFFférﬁEf@nlc@%d?ﬁWBﬁﬁﬁﬁ@ WitPROdsBEh P Ecete 80%

hexanes to affﬁ&édd%%@?&%ﬁ@&%ﬁ&%ﬂél&rs‘lm@sezlkl%ar[@lo%ﬁiyl) hydroxy-methyll -4-p
ropyl- plperldl IE -- carb% I|c acid tert-b ut mmol)s;qn a 53%%,9@ as a beige foam.
e

9m
20 Step 3'4- ( %%Hié SUTRRVACE HGBT0 d’oafeoé d"q bD n‘\l/}:'f")a}iff prggyl -piperidine-1- carboxylic
acid tert-butyl ester To a solution of 4- [(1 benzenesullonyl -5-fluoro-11-1-indol-2-y1)-hydroxy-methyl]
-4- propyl-piperidine-I-carboxylic acid ten-butyl esigf3%%mg, 0.6 mrnol) in 20 mL of 25

dichloromethane W ed Dess- (255 ma)). action was stirred for
30 minutes at room nﬁ%%?ﬁ?ﬁénﬁﬁ%iﬁeﬁéﬁ %ﬁ%?gvﬁﬁogqgﬁyhzﬂ?( %]re%'yg a%gueous Na2S203:
saturated aq uebasyﬁdaidﬁtcp@odéﬂerﬂmgré)vdas sty Edenmti aths olidéederé aisyavado then extracted
with diethyl ether  Jhe.coambined Qrgagic layers were washed with saturated aqueous NaHCO3, and
brine, dried (Mg504), filtered and 30 concentrated in vacuo to afford crude
4-(1-benzenesulfonyl-5-fluoro-1H-indole-2- carbonyl)- 4-propyl-piperidine-l-carboxylic acid tert-butyl
ester (300 mg, 0.57 mmol) as a beige solid in a 95 % yield.  Step 4
4-(5-Fluoro-1H-indole-2-carbonvl)- 4-propyl-piperidine-1-carboxylic acid tert35 butyl ester - 155- To
a solution of 4-(1-benzenesulfonyl1-5-fluoro-1H-indole-2-carbonyl)- 4-propyl- piperidine-1-carboxylic
acid tert-butyl ester (290 mg, 0.55 mmol) in 30 mL of methanol was added 10 mL of IM NaOH. The
reaction mgxture was warmed to 80C and was allowed to stir for one hour, then was concentrated in
vacuo to remove the methanol. 5 The remaining residue was extracted with ethyl acetate, and the
combined organic layers were washed with brine, dried (MgSO4), filtered and concentrated in vacuo to
afford a yellow colored oil. The oil was chromatc§rHEHEE Her a 12 g 5i02 column eluting with 20 %
ethyl Acetate, 80% hexanes to afford 4-(5-fluoro-1H-indole-2-carbonyl)- 4-propylpiperidine-1-carboxylic
acid tert-butyl ester 162 mg as a white solid &n 76% yield. 10 Step 5 ( 5- Flg’g ro- | H-indo1-2-y1) - (4 - p
ropyl-v ineridin -4-v1) -methandise 4-(5-fluor, “1H-ipdole-2-carboryd)- 4-propyl-piperidine-1-carboxylic
acid tert-butyl EsteEGZ mg was.digsolved in ethanolig, HCIwemd stirréthat oom temgerature for
24 hours. The t was remayeq to afford an oll |ct] was precipitated/from digthyliL5 ether to give
(5-fluoro-1H-indo1-2-y1)-(4%r ridin-Agyd)-m ; hydrochloridg golid in 97%
yield, MS = 289 [M+H]. Addit n | compoun%\pre@gred by the above procg\ure are shown in Table 1,
Example 4[\ -

O
T
v

Step 4
HC!

ci

I=

(Ph,P)Pd, K,CO,



_ 20(4-Propyl-piperidin-4-A-quinolin-2-yhmethanone The synthetic procedure described in this
Example was carried out according to the process shown in Scheme X. SCHEME X Step 1
2-lodoquinoline - 156 - 2-lodoquinoline was prepared according to the procedure of Kimber, et. al.
(Tetrahedron 2000, 56, 3575). To a solution of 2-chloroquinoline (10.0 g, 61.5 mmol) in CH3CN (100
mL) was added sodium iodide (14 g, 92.3 mmol) and lécetyl chloride (8.8 mL, 123 mmol). The reaction
mixture was stirred at 100 C for 5 hours, then cooled to room temperature 5 and quenched with 10%
agueous K2CO3 (100 mL) and 5 % aqueous NaHSOB (50 mL). The aqueous layer was extracted twice

with dichlorom#thd AChITthingD aes SRy e R NEEOYR8dred and
concentrated u%@@g@u@gdd@f%ﬁresﬁme reS|due was purlfled by flash chromatography (O (Yoto 20

% EtOAC in he es rovid f 2-iodoguinaline as,a yell oI d, 1

doumolin-2 m %P% vﬁ‘d'mé-- 2%)&%%%%8&/ est QFXI&’ﬁorr‘ﬁn%n% 2Ca|10 ogulnollne (670
mg, 2.6 mmol)deHEt(mlwae)ram@mm@cﬁW adudighissprdpgphragredianPemyrite@PEiM in THE,
1.6 mL, 3.2 mmel)) e IeacH R Ridwe wagistitecsidQhiop30ainutgs dhen LEsaHIioncof
4-formy1-4-propyl- piperidine- 1-carboxylic acid tert-butyl ester (670 mg, 2.6 mmol) in THE (3 mL) was
slowly added. The reaction mixture was stlrred at O C for 30 mlnutes then warmed to room
temperature, iy Safncate SN |- shngiRin; 1 StPECledinREyHEGA
combined orgaé}tob%agtgrwere Washed Wlth brlne dr|ed over MgSO4 20 flltered and concentrated

under reduced pressure. Th ewas gﬁ chromao r Q%O f0 20 EtOAC jn hexanes)
to afford 280 gﬂ’ﬁirﬁ Eq‘tt‘h‘o’l' r%%yjr‘blp Carboxyiic aC|d tert-butyl

ester as a yellmmborhfﬂéaStcétBrﬂtFamﬂeﬂstdrrt@mié 2- &:@ﬁo@n’@rﬁ@lh@émmﬁw terripef | 8ster To a
solution of 4-(hyargxy-auinglins2l-merl)-daptepyirinsriginark-cadonlie aﬁat &maweester (190

mg, 0.5 mmol) in toJuene (5 mL) was added manganese (IV e (acti ated m oI) The
reaction mixtuPadABHELREE W16k %d“fl%‘rlﬁé‘tﬂ% ‘?H%‘f"“éar‘?éﬁ%g r’oLg 8rté?’an ered through
Celite, rinsingaitheFtiAc Tk ditrate wasicolibemtsatad ‘a@&bpaﬁﬁééﬂb?ﬁt&ﬁﬂchromatography (0 %

to 20 % EfQA m&ﬁﬁ@?@h@(gmgﬁxﬁ%‘&éﬁ%(ﬁﬂ/@ﬁﬁg to yield 3 (4 5-dichloro-thiophene-2-
4-propyl-4- (qurnolrne -Z-carbony1)-piperidine-1- car QAC aci butyI e a colorless oil. Ste 4

4-Pro h 15?aTQOPVo)pi’/]PW?éjhﬁYofﬁ#e‘i@-%ar%ﬁlﬁ?ﬁ A& Fﬁtﬁfﬂ?cp ﬁ%d B0 ester (124
mg, 0.32 mmal).Wag 6is%olvat-iNagdlution of anhydrous 1.0M HCI in MeOH (5 mL). The reaction
mixture was stirred at room temperature for 15 hours then concentrated under reduced pressureto
afford 82 mg (80 To) of (4- e.h ‘drochlo ide as a yellow
solid, MS = 28344 InEBIRENS s e Fre— 3 i areLR8HH I Table 1.
Example 1® [&(@rarguﬁl&twtdautyl) pyrrolldln 3 -y1]-(5- quoro benzo[b]thlophen -3-y1)-methanone The

synthetic procgdie dlesqriberhaliif, FXaMARHES Carls AU BRSpIAR R PIRGFsS: 30w I

acid tert-butyl ester (0.2 g, 0.512 mmoles}, trimethylboroxine (0.24 g, 1.91 mmoles),
potassium carbonate (0.22g, 1.59 mmoles), and etrakis(triphenylphosphine)palladium(0)

(0.06 ¢, 0.051 mmoles) in dioxane (10 ml} was refluxed for three hours, then cooled to

e d
th

room temperature. The mixture was filtered through celite and the filtrate was
concentrated under reduced pressure. The residue was purified by silica gel

~chromatography (0 to 10 % ethyl acetate in hexane)} to yield 3-(4-chloro-5-methyl-
thiophene-2-carbonyl)-3-propyl-pyrrolidine- I -carboxylic acid tert-butyt ester as a solid
(0.166 g, 87 %). M+Na: 394 ,

30

Step 4 (4-Chioro-5-methyl-thiophen-2-v1)-{3-propyl-pyrrolidin-3-yl)-methanone

A solution of 3-(4-chloro-5-methyl-thiophene-2-carbonyl}-3-propyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.16 g, 0.43 mmoles) ina mixed solvent of methanol and
dichloromethane (3 ml/3 ml) was added a solution of hydrochloride acid in anhydrous

35 ether (1M, 10 ml). The solution was stirred at room temperature over night, and



15 SCHEME Y Step Mg/Ti-IF H3C H3C H3CCF-i3 H3C Step 2 MnO2 - 158 - A mixture of
3-bromo-5-fluoro-benzothiophene (0.4 g, 1.73 mmoles), magnesium (0.051 g, 2.1 mmoles) and a few
particles of iodine in anhydrous tetrahydrofuran (10 ml) was refluxed for 7 hours, and then cooled in an
ice bath. To the reaction mixture was slowly added a solution of
3-(3,3-dimethyl-butyl)-3-formy|-pyrrolidine-l-carboxylliézaicid tert- 5 butyl ester (0.39 g, 1.38 mmoles) in
anhydrous tetzahvdiaycan (Qpll TnesTeaction MSISHAs Stiied akipe hatismpsrature for one

hour and quenched with saturated agueous ammonium lghloride solution. The aqu.eoustsolution was
extracted into &ieHyTheieréovifich W weshaaciith Brickhand dietP vePHnPYRlEE sddilm sulfate.
After removal pdryviRgageibdieatganiclsdlotion was eon¢entratednder reduced 10 pressure. The

residue was puyrified by silica gel chromatograpgh .20 %, eth tate,inhexe ) yield
3-(3,3-dimeth3$1 - t’%ﬂ}’éff(%%ﬁﬁ%%—%@#z%ﬁi?ﬁ?o%hﬁ%&gs;%ﬁ/ﬁ%%%%%ﬁﬁ-%@r?é?gg#%%ﬁ-carboxylic
acid ten batyl pgusiidinydiibivieten@a3My, 2 2% NisH 436 [M+H]. 15 Step 2 3- (
3,3-Dimethvl-bxiis365 easarhen pe-falthiapher e-dveprhaaybe-ar¢ sabidings Tasiarho lic acid tert-butvl
ester Dimethyl-b tityl) -3 -(5 -fl uoro-benzo [b] thiophene-3-carbonyl) -pyrrolidine- 1 - carboxylic acid
tert-butyl ester was prepared from 3-(3,3-dimethyl-buty0-3-[(5-fluorobenzo [b [
thiophen-3-y1)-hydroxy-methyl -pyrrotidine-1-carbsgiiedaid tert butyl ester 20 by oxidation with Mn02
using the procedure of step 3 of Example 18. Stefr3:datdasLimethl - 5-fluoro-benzo b thio hen-3- 1 -

methanone [3-%?5%;Dimqth I-bu,'gy%‘-ggrro idin- g—/%ll_]y-ég}fluoro-benzp f%i Cpfigg}hgg-&-yg%&wgtganone 25
was prepated PG DR StA: -g?{? ffidoro benzolBithiophene-s-carbonyl)>
pyrrolidine-|-cérbodjtiwiagilides bitytiasteg usiitg fher potied cpappsnsp & opEbiartpld AgemMsS = 334
[M+1-11'. Addifjepal sanpeunds pianasschby the Atreyeprocedure are shown in Table 1. 30Example
20 (7-Fluoro-benzo [b]thiophen-2-y1)13-(tetrahydro-pyran-4-0-nethyl)-pyrrolidin-3-y1]- methanone The
synthetic procedure described in this Example was carried out according to the process shown in
Scheme Z. 35SCHEME Z Step 1 3- ibeden®rihisdmivietratioth 1. -3-(tetrah dro- rm-4-

Ingredient % wt./wt.
Active ingredient 20.0 %
Lactose 79.5 %
‘Magnesium stearate 0.5 %

The ingredients are mixed and dispensed into capsules containing about 100 mg each;

one capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate 0.5%
Crosscarmellose sodium 2.0%
Lactose 76.5%
PVP (polyvinylpyfrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
formulation is then dried and formed into tablets (containing about 20 mg of active

compound) with an appropriate tablet machine.



ylmethyl)-pyrrolidine-l-carboxylic acid tert-butyl ester To a solution of 7-fluoro-benzothiophene (0.22 g,
1.44 mmoles) in anhydrous 5 tetrahydrofuran (10 ml) at -78C was added dropwise a solution of n-BulLi
in hexane (1.6M, 0.9 ml, 1.44 mmoles). The reaction mixture was stirred at -78C for one hour, and
then a solution of 3-formy1-3-(tetrahydro-pyran-4-ylmethyl)-pyrrolidine-1- carboxylic acid tert-butyl

ester (0.3 g,
was stirred a

partitioned between ethyl acetate an

1.01 mmoles) in anhydrous tetrahydrof
t -78 C for 3 hours, que &%9&&1‘% h

(5 ml)

was then added. The reaction mixture -

fos(a@%@@gn%g%%%&gmmomum chloride, and

phase was W

reduced pres
hexane) to y

eld 3-[(7-F[uora-henzo [bithiophen-2-yll -hydroxy-ni

tirated aqueous_ammonium chloride solution. The organic
dslgerlizith brlne dried over anhydrous sodium sulfdEgifsred, and concentrated Uinder
SIS o T {ge was purified by siflica ger chromatqgyaphny (10 1045 % €thyl"acetate in

ethvll-3- 15
i |

(tetrahydro-g

y‘?é\ﬂl%lﬁli’ﬁlﬁhyl) pyrrolldlne 1 carboxyllc acid tert-

%ﬁéster as a colorless semisalid

(0.138 g, 30

cSoM@n—cﬂﬁﬁ:HVl FEIJ+. Step 2 3-( /-Fluoro-benzol
Illl l.II I}

Faﬁ]ﬁigphene -2- carbonvi) -3-(

tetrahvdro-p
thiophene-2-

pyIIUIIdIIIC I \;albul\yllb Clbld LCIL
Hyfﬁ &etrahydro -pyran-4-ylmethyl) - pyrrolig
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ster

b (R J-EDLCI LU O \I I"'IUUIU UUIIL
line- fEarboxvllc acid tert-butyl e

was prepare

dergpyI paraben

0.05¢

3-[(7-fluoro-A
160 - 1-carb

Qgﬁﬁ&ﬁhﬂ%{yg)gﬁgﬁl 2- yJ.) nyuroxy metnyu S-(tetrany.

xylic.acid tert-hutyl ester hy oxidation with- Mn02 u

e-

79 pyran-2-yimethyl)-pyrrolidin
sing the procedure-of-step-3-of

Example 18.

SEEpiP P76 BRY 0 fhithiophen-2-y1)- | 3- ( tetr

dipvran-4-ylmethvl) -pyrroli din- 5

e

3-v1l -methal

n@é@um K (Vanderbllt Co )

[ 2R WA

1.Gg

(7-Fluoro-bep
prepared fro

F% I.I-IIUIJII\'II L _y¢} Lu \LCLI(AI I_yuIU |JyIClII ‘-l- _yIIII tll

Fioro- benzothlthiophene-2-carbony1)-3-

T)A I-Alill's'yiilllcthalIUIIU was
Ohy35 Tt

(tetrahydro-(

ﬁaipm}gmethyl) pyrrolidine-1-carboxylic acid tert-i

utyPeBeer using the procedure of step

4 of Example

BN g8 MF =1 T0 Additional compounds

RfgPareshylthe above procedyre are

shown in Tahle 1. Example 21 (4-Chloro-5-methyl-thiophen-2-y
The synthetic procedure described in this Example was carried out according to the 15 process shown
in Scheme AATROGEHdEMEAANSHE o Jolid DsBintaro: thioohaéndtiristiwtmeth3 o volidine carboxylic

acid tert-butyl ester 3-1(4,5-Dichloro-thiophef-2-ye-hydroxy-methy11-3-propyl-pyrrolidine-1-carboxylic

1)-(3-propyl-pyrrolidin-3-y}-methanone

5 acid tert-butyl ester was prepared from 2,3-dichloro-thiophene and.3-formy1-3-propylpyrrolidine-
1-carboxylic ablarﬁéﬁ*%htyl ester using the procedure of step 1 cf(’éi‘&rﬁ’ﬁe 20 Ste 24 5 chhlor) thio
hene-2-carb D3 eolitiRRiACid tert-butvi ester T0A mixture of 1 0.25 g

3-1(4,5-dich| ro-thig N-2-v1)- h\/drnvy mnfh\ll 3 prnp\ll pyrrolid idine 1 r-arhr\V\lhr\ acid-tert-buty| ester
(0.423 g, 1. 1ol %’ﬁ orﬂlenanganese(TV) OXIde(l 309,12.7m ﬁws tfé% fo? Lene (20 ml) was refluxed
for 2 hours and fittefed mh]fougtn a celite pad. The filtrate was wash&@mwiith brine, dried over anhydrous
sodium sulfatefittered-and-concentrated-underreduced pressure:-The Tesidue was purified by silica
gel 15 chromatography (10% ethyl acetate in hexane) to_yield 3-(4,5-dichloro-thiophene-2-
carbony1)-3-prBpyEBYFORIRERCAB S IARIH REFIBON SR [ARIalih s“oﬁ%ﬁ%‘%g, 64 9/0).

M+Na: 414. 3 @réthidrad:methibridoihéne-2ddadbein3 soivritighn dxdarbe iwkeiaciddteniutyl ester A
mixture of 3-(4p; %&'{1)%81 ?J@b%ftg &agﬂfewa tﬁepJé}Hé"nB}{f@'@J@%r&e?%?%%ﬁcﬁlc'ﬂl{@éabuwl ester
les), trimethylboroxine

(0.2 g,0.512 mmo 1 mmoles), potassium carbonate (0.22g, 1.59
mmoles), and f%@@r%%éﬁﬂﬁﬁ@%ﬁﬁﬁé%é‘l %l%ﬁ‘(@ﬂ@@@gmée@tﬁtfrﬁlﬁﬁ{iﬂéjﬁlﬂmloxane (10 ml) was

refluxed for three hours, then cooled to
Suppository Formulation

Ingredient Y% wt./wt,
Active ingredient 1.0%
Polyethylener glycol 1000 74.5%
Polyethylene glycol 4000 24.5%

The ingredients are melted together and mixed on a steam bath, and poured into molds

containing 2.5 g total weight.



25 room temperature. The mixture was filtered through celite and the filtrate was concentrated under
reduced pressure. The residue was purified by silica gel chromatography (0 to 10% ethyl acetate in
hexane) to yield 3-(4-chloro-5-methylthiophene-2-carbony1)-3-propyl-pyrrolidine-1-carboxylic acid
tert-butyl ester as a solid (0.166 g, 87%). M+Na: 394, g% Ste 4 4-Chloro-5-meth hio hen 23rolidin-3- 1
-methanone A solution of 3- (4-chloro-5-methyl- thlop e-2-carbonyl)-3-propyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (0.16 g, 0.43 m@gs@d%@gﬁp solvent of methanol and
dichloromethane (3 m1/3 ml) was added a solufion of hydrochloride acid in anhydrous 35 ether (1M,
10 m1). The |sblgtiskeRfas stirred at room temperature over night, Bfes - 162 - concentrated under
reduced pre<%€ng% esigge was triturated with heéXanes and|gjethyT ether to yleld
(4-chloro-5-n ophen=2-y1)-(3-nrop olidin-3-
g, 97%). [MH ﬁP@?@ Slmllarly prepared by omitting step 3, hs
(4,5-dichlorof thmlneirﬂ%Z yl) (3-propyl5 pyrrolidin-3- yl) methanorie, MS = 292 [M+Hr. Additional

compounds p “are 3y-the-above-procedure-are-showninTabte T—Exampte22—Foimutations 10
Pharmaceutlcw{ Qregaratlons for delivery by various routes are formulated as shown in the follgwing
Tables. "ActivBeifighgdiant” or "Active compound" as used in the| t&bles means one or more of the -

Compounds Oﬁdlg@{@ﬁ@abéﬁomposmon for Oral Administration quref;:uent Yo WE/WE."Active ingredient

20.0 % Lactaose 5 % Magnesium 0.5.9% The inared _. into
capsules contgfﬁm’é%ﬁ)}ﬁﬁnloo mg each one capsule would ap;

(0.129

proximate a total dally dosage
Composition| (BHArduiydanddisirdtian alrigredlient % wt./wt. Active ingtedient 20.0% Magnesium stearate

Water g.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to
5 emulsify the ingredients, and water then added g.s. about 100 g.
Nasal Spray Formulations

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for example, microcrystalline cellulose, sodium

10 carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust
pH. The nasal spray formulations may be delivered via a nasal spray metered pump
typically delivering about 50-100 microliters of formulation per actuation. A typical
desing schedule is 2-4 sprays every 4-12 hours.

i5

Example 23
Screening for Human Serotonin Transporter (RSERT) Antagonists Using a Scintillation

Proximity Assay (SPA)
The screening assay of this example was used to determine the affinity of ligands at the
20 hSERT transporter by competition with ["H]-Citalopram.
Scintillation Proximity Assay {SPA) works by bringing radioligand within close proximity
to the bead’s scintillant to stimulate light emission. In this assay, the receptor-containing
membranes were pre-coupled to the SPA beads and the binding of the appropriate

radioligand to the transporter was measured. The light emission was proportional to the



0.5% Crosscarmellose sodium 2.0% Lactose 76.5% PVP (polyvinylpyrrolidine) 1.0% The ingredients
are combined and granulated using a solvent such as methanol. The formulation is then dried and
formed into tablets (containing about 20 mg of active compound) with an appropriate tablet machine. -
163 - Composition for Oral Administration Ingredient Amount Active compound 1.0 g Fumaric acid
0.5 g Sodium chloride 2.0 g Methyl paraben 0.15a 0 ]I'-é‘PobyI paraben 0.05 a 0 Granulated sugar 25.5 g
Sorbitol (70% soluti

10

i5

20

25

30

ameunc%rgf %cz)’usn% gaéioligaﬂd. Unbound radioligand produced no signal as a result of
distant proximity to scintillant (lack of energy transfer).
HEK-293 cells { Tatsumi et al., Eur. J. Pharmacol. 1997, 30, 249-258) stably expressing

. recombinant hSERT were maintained with media (DMEM high glucose with 10 % FBS,

300 pg/ml G418 and 2 mM L-Glutamine) and incubated at 37 °C with 5 % CO,. Cells are
released from culture flasks using PBS for 1-2 minutes. The cells were subsequently
centrifuged at 1000 g's for 5 minutes and resuspended in PBS prior to being used in the
membrane preparation.

Cell membranes were prepared using a membrane preparation buffer of 50 mM TRIS
(pH 7.4}. Cell membranes were prepared from a single cube (7.5%10° cells total). Cells
were homogenized using a Polytron (setting medium for a 4 second burst). The
homogenate was then centrifuged at 48,000xg for 15 minutes, the supernatant
subsequently removed and discarded, and the pellet resuspended with fresh buffer. After
a second centrifugation, the pellet was re-homogenized and brought to a final volume

determined during the assay. Typically, membrane portions were aliquoted in 3mg/ml

(wiv). and stored at 80 °C.

For Scintillation Proxirnity Assay ICso/K; determination, 50 mM Tris-HCl and 300 mM
NaCl, (pH 7.4) buffers were utilized. Compounds of the invention were diluted from 10
mM to 0.1 nM FAC (10 point curves, whole log /half log dilutions) via a Beckman
Biomek 2000 using a serial dilution protocol. The test compounds were then transferred
(20 pliwell) and the [*H]-Citalopram radioligand was added at 50 pl/well. Membrane
and beads were prepared to a ratio of 10 pg: 0.7 mg, with 0.7 mg PVT-WGA Amersham
beads {Cat# RPQ0282V) added per well. 130 pl of the membrane : bead mixture was
added to the assay plate. The mixtures were allowed to stand at room temperature for one
hour, and were then counted on a Packard TopCount LCS, a generic Scintillation
Proximity Assay counting protocol settings (Energy Range: Low, Efficiency Mode:
Normal, Region A: 1.50-35.00, Region B: 1.50-256.00, Count Time {min.): 0.40,
Background Subtract: none, Half-Life Correction: no, Quench Indicator: tSIS, Platemap
blank subtraction: No, Cross talk reduction: Off).

The % inhibition was calculated for each compound tested [(Compound counts per
minute {CPM} at maximum concentraﬁion-Non—Spﬁciﬁc CPM)/Total CPM *100]. The
concentration producing 50 % inhibition (ICsy) was determined using an iterative non-
linear curve fitting technique with Activity Base/XIfit using the following equation:

max — mn .
A L L1111

(105072



Veegum K (Vanderbilt Co.) 1,0 a 0 Flavoring 0.035 ml Colorings 0.5 ma .0 Distilled water g.s. to 100
ml The ingredients are mixed to form a suspension for oral administration. Parenteral Formulation
Ingredient % wt./wt. Active ingredient 0.25 a b Sodium Chloride gs to make isotonic Water for injection
100 ml The active ingredient is dissolved in a portion_of the water for injection. A sufficient quantity of
sodium chloride is then added with stirring to make fheSplution isotonic. The solution is made up to

weight with the remain %rtgéa%%\ﬁﬁé%rr{ﬁﬁ igjgglgggeﬁﬁg(ggdtirﬁr%?g@&&&%ﬁ@ﬂmgm@ne filter and

packaged under sterile conditions. Spa Formulation Ingredient % wt.lwt. Active in regien 1.0%
Polyethylene @q%@ cpomryyadswd n = Hill slope. The inhibition dissociation constant (K% of eacr

compound was determined according to the method of Cheng-Prusoff and then
converted into negative logarithm (pKi} of the Ki.

5 Using the above procedure, compounds of the invention were found to have affinity for
human serotonin transporter. For example, naphthalen-2-yl-(3-propyl-pyrrolidin-3-y)-

methanone exhibited a pKi of approximately 9.82 using the above assay.

Example 24
10 Screening for compounds active at Human Norepinephrine Transporter (hNET) Using
a Scintillation Proximity Assay (SPA)

This assay was used to determine the affinity of ligands for the hNET transporter by
competition with [’H]-Nisoxetine. As in the hSERT assay of the above example,
receptor-containing membranes were pre-coupled to the SPA beads and the binding of '

15 the appropriate radioligand to the transporter was measured. The light emission was
proportional to the amount of bound radioligand, with unbound radioligand producing
no signal.
HEK-293 cells (Tatsumi et al., Eur. J. Pharmacol. 1997, 30, 249-258) stably expressing
recombinant hNET (Clone: HEK-hNET #2) were maintained with media (DMEM hi

20 glucose with 10 % FBS, 300 pg/ml G418 and 2 mM L-Glutamine) and incubated at 37 °C
with 5 % CO,. Cells were released from culture flasks using PBS for 1-2 minutes. The cells
were subsequently centrifuged at 1000g’s for 5 minutes and resuspended in PBS prior to
being used in the membrane preparation.
Cell membranes were prepared using a membrane preparation buffer of 50 mM TRIS

25 (pH 7.4}, Cell membranes were prepared from a single cube (7.5){1{}9 cells total). Cells
were homogenized using a Polytron (setting medium for a 4 second burst). The
homogenate was then centrifuged at 48,000xg for 15 minutes, the supernatant
subsequently removed and discarded, and the pellet resuspended with fresh buffer. After
a second centrifugation, the pellet was re-homogenized and brought to a final volume

30  determined during the assay. Typically, membrane portions were aliquoted in 3-6 mg/ml
{(w:v). and stored at —80 °C.
’[H] Nisoxetine radioligand (Amersham Cat. # TRK942 or Perkin Elmer Cat. # NET1084,
specific activity: 70-87 Ci/mmol, stock concentration: 1.22e-5 M, final concentration:
8.25¢-9 M), and 50 mM Tris-HCI, 300 mM NaCl, (pH 7.4) buffers were used for

35  Scintillation Proximity Assay ICso/K; determination. Compounds of the invention were



Polyethylene glycol 4000 24.5% The ingredients are melted together and mixed on a steam bath, and
poured into molds containing 2.5 g total weight. - 164 - Topical Formulation Ingredients grams Active
compound 0.2-2 Span 60 2 Tween 60 2 Mineral oil 5 Petrolatum 10 Methyl paraben 0.15 Propyl
paraben 0.05 BHA (butylated hydroxy anisole) 0.01 Water q.s. 100 All of the ingredients, except
water, are combined and heated to about 60C with §tm?n'g. A sufficient quantity of water at about 60C

' then added yyifRIRUS SINITNGSD DG TISTYIRS MURORRANG WARE IERRAURE Gi5 Jabout

100g. Nasal Spray Formulations Several aqueous suspensions containing from about 0.025-0.5
percent activelsskipwuRipaek BPOP arite as s Al Npial RETReAhtIoH T IR B E IPtBnally
contain inactivg.ingsedierts suehiasntomhexamplig.mioracryded ineicdivids el sodiune and
beads were prepared to a ratio of 10 pg: 0.7 mg, with 0.7 mg PVT-WGA Amersham
5 beads (Cat# RPQ0282V) added per well. 130 pl of the membrane : bead mixture was
added to the assay plate. The mixtures were allowed to stand at room temperature for one
hour, and were then counted on a Packard TopCount LCS, a generic SPA counting
protocol settings (Energy Range: Low, Efficiency Mode: Normal, Region A: 1.50-35.00,
Region B: 1.50-256.00, Count Time (min.}: 0.40, Background Subtract: none, Half-Life
16 Correction: no, Quench Indicator: tSIS, Platemap blank subtraction: No, Cross talk
reduction: Off}.
The % inhibition was calculated for each compound tested [(Compound CPM at
maximum concentration-Non-Specific CPM)/Total CPM * 100]. The concentration
producing 30 % inhibition (ICsp) was determined using an iterative non-linear curve
15  fitting technigue with Activity Base/Xlfit using the following equation:
max - min
p=—
1+ (IC50/ x)"

where max = total binding, min = non specific binding, x = concentration (M) of the

“+ min

tested compound and n = Hill slope. The inhibition dissociation constant (Ki) of each

compound was determined according to the method of Cheng-Prusoff and then
20 converted into negative logarithm (pKi) of the Ki.
Using the above procedure, compounds of the invention were found to have affinity for
the human norepinephrine transporter. For example, {7-Fluoro-1H-indol-5-y1)-[(§)-3-
(3-methyl-butyl)-pyrrolidin-3-yl]-methanone exhibited a pKi of approximately 9.2 using
the above assay.

Example 25

Screening for compounds active at Human Dopamine Transporter Using a Scintillation

Proximity Assay (SPA)

b2
(&3]

This assay was used to determine the affinity of ligands for the dopamine transporter by
competition with [PH]-Vanoxerine.

30  HEK-293 cells (Tatsumi et al., Eur. J. Pharmacol. 1997, 30, 249-258) stably expressing
recombinant hDAT were maintained with media (DMEM hi glucose with 10 % FBS, 300
ng/mi G418 and 2 mM L-Glutamine) and incubated at 37 °C with 3 % CO,. Celis were

plated four hours prior to experiment by placing approximately 30,000 cells per well (in



10 carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to adjust pH. The
nasal spray formulations may be delivered via a nasal spray metered pump typically delivering about
50-100 microliters of formulation per actuation. A typical dosing schedule is 2-4 sprays every 4-12
hours. 15 Example 23 Screening for Human Seroto i&'[ransporter (hSERT) Antagonists Using a
Scintillation Proximity Assay (SPA) The screening assay of this example was used to determine the
affinity of ligangg 8t then2Q, RSERT dransRorskRy-Raupelitien withd B&rtl-Gilaloprard. fgintlation
Proximity Assay (SPA) works bpy brin iql radigligand within close proximity to the bead's scintillam to
stimulate light&hsersrsingrs 28y ARl 1E86tor-containing membranes were pre-coupled to the
SPA beads aftithezhindifige ¢Gbie B9pPopaditdigadibliganitictacthatrapmpsitestiindhiaédsmed. The light
emission was piapoionaliadhesosl R ATayaharhauneradielgand.tingoundyadialigand.produced
0

no signal as a resu Istant proximity to scintillant (Iack of energy transfer). HEK-293 cells (Tatsumi

et al., Eur5). PrstfRaSentbgPny s Uy 85t Abny Expresaii PelomBIMEHt IS R were maintained
with media (Diietibighvgluddsediittnd 009 FBS 05 300 g1 G418 amd@, mkble Bidastiig) and

incubated at 3/C with, 3% 15818 [elBag el fom sytire flaskshysing BB FHeHdsZuminutes. The
cells were suﬁiégléﬁgﬁ%ﬁ/l%&lc%ﬁa&% %]?10600 g's for gminlﬁes and reauspended in PB%%;ior to being

used in the m@%rﬁ@ﬁ#éﬁé@?gﬁ? TCRIP SEHBTEHES et BrRpEF R ASHNG AT MBAIR Btéparation
buffer of 50 MMEKRASTH (plin? UIsCetbmremtPanesmarepreparedfiogs, &singl@ioubeninsx109 cells
total). Cells werg, hom lgqiaz?egu%glig&d% Qlveran (sefing.medivmforsdreaaand hyrsiiid he

homogenate was’then tentrifuged at 48,000xg for 15 minutes, the supernatant subsequently removed
and discardeoﬁ’%ﬁ&@ﬁ’@bﬂﬁ‘eﬁ‘éﬁ@]@@ﬁﬂ@ﬂ%ﬁ%????ééﬁ BREHRHET D second centrifugation, the pellet
was re-homoggizgarandteuabtitadfinafvotuche dibsletedmisted ([dGring thad sy .aTypically,
membrane portions were aliquoted in 3ma/mZ Aw; - ~=ar.Sciptillation Proximity
Assay 1050/KT%1\é1t%1f1nI%1iﬁ%%%%?goﬁﬁsﬁig%éﬁ%@ﬁggoﬁ&%g1?%%?%5%%%%%%% utilized.
Compounds afduiriveAflGh weilstiutEese oS TS RIMIES DUSIARRR KA BT QSHEL Whole log /half
log dilutiops) viaiaBeokman RuBiomeky2000 usingsm geiefdiltiop areideal. The test compounds
were then transferred (20 ul/well) and the 131-11-Citalopram radioligand was added at 50 gl/well.
Membrane and beads were prepared to a/r;aiio_%o__@‘_g_&l ma, with 0.7 mg PVT-WGA Amersham
beads (Cat# RPQ0282V) added per well. 1301p+ (mﬁe/m)é"mbrane : bead mixture was added to the
assay plate. The mixtures were allowed to stand at r .temperature for one ..and were then
counted on a BASKGRET 36@8[??1?%@%,%%én%?%sg%?hfﬁ:gwgﬁng’réﬁ rﬁ?tlf/cﬁnstg%f/oﬁg&%% t%?otocol
settings (Energy:Rangeptow, Effivieridi Mopk TeintibifeyibosiafiongsstmiREyishersh . 50-256.00,
Count Time (mga.); Q49 wBagkaraunsiubiragt; Rone waliddler CherectiomoitarQueach Indicator tSIS,
Platemap blank subtraction: No, . Crpss taIlPk r (%éthé%ﬁl ). 30 The % inhibition was calculated for each
u

compoundtested'f{ SRS 283 Drﬁ?? : at maximum concentration-Non-Specific
CPM)/Total CPMril 0@ kbTherconchmtatorp prodaoinid SO vsrivpibiton frasbbasrteiifsd using an
iterative nonlingar, curye fisting, iechaigpé withpctvibn Rase st usingitheollowing- parualion:- max-mm
Y-Lminl+(IC501.x-)1 - 166&%/1 ere max = total bln(%nt%,dmi T rﬁon sgeci:{g%el?i@dén&iﬁ( =
concentration {M) oF fHa eetEd -t oUhd R e R e The ifhibRion dissotiafion constant (Ki)
of each compansbewasasketermined according to the method of Cheng-Prusoff and then converted into
negative lqgarithm (pKi) of the Ki. 5 Using the abpyg pieegdure, compounds of the invention were
found to have affinity for human serotonin transporter, For example,
naphthalen-2-y1-(3-propyl-pyrrolidin-3-y1)- méfaHBhe?dkAHEd a pKi of approximately 9.82 using the
above assay. Exantplags NH-Goreen{ngfopeginpephdsdiotivd iaiddurhki Narspindptrimel Transporter

(hNET) Using g Scinfilation Broximity @5sayR0ehAbis Assynirsusedadaterpingithe affinity of
ligands for the hNET transporter by compe tiqn_withp[e:?;Fll-Nisore ine.,Asliél)Fé[he,hSERT assay of the

) 1Y
above examplEoHEeLHRATEBHE MY et EHBS FSre LU b the 'S BERES8 the binding

of 30 dosing, formalin (5 % in 50 g} is injected into plantar surface of the right hind paw using

a 26-gauge needle. Rats are immediately put back to the observation chamber. Mirrors
placed around the chamber allow unhindered observation of the formalin-injected paw.
The duration of nociphensive behavior of each animal is recorded by a blinded observer

using an automated behavioral timer. Hindpaw licking and shaking / lifting are recorded



15 the appropriate radioligand to the transporter was measured. The light emission was proportional to
the amount of bound radioligand, with unbound radioligand producing no signal. HEK-293 cells
(Tatsumi et al., Eur. J. Pharmacol. 1997, 30, 249-258) stably expressing recombinant hNET (Clone:
HEK-hNET #2) were maintained with media (DMEM %}20 glucose with 10 % FBS, 300 jig/ml G418
and 2 mM L-Glutamine) and incubated at 37 C with 5% CO2. Cells were released from culture flasks

using PBS for. 1.2 minutes. The cells were.subseauenticentritged al-L000dis,for & mingtes and
resuspended |inB§ rior to being used in the membrane preparation. Ce{l#n]emb anes were prepared
using a memiseanRds EpEr HISIEAREP B SEORMATE & 0 83hHPHS, CHIT A %ﬁiﬁgé%eef%“ &hared
from a single gube (4BxIQ8-6ells satallidEalisonerekinaniageniz edsing. & Pbistrosa(setting medium for
a 4 second bucrcﬁga.C ,‘Ll'ege homogenate was then centrifuged at 48,000xg for 15 minutes, the supernatant
subsequently removed and discarded, and the pellet resuspended with fresh buffer. After a second
centrifugafion, the pellet was re-homogenized a@%@%ﬂ to a final volume 30 determined during the
assay. Typically, membrane portions were aliQsdsadnin3sesayg/ml (w:v). and stored at -80 C.
Nisoxetine radigligand (Amersharn Cat. # TRK942 or Perkin Elx 1084 2gific. activity:
70-87 Ci/m mé#,ggfé&%:eos LERIation T ﬁ%é-(%"} Al g%i%ﬂt&’a%%%%%@%%é%%eggp . I\glglr?:is-HCI,
300 mM NaCkagsHrza phuféremdreigeBas pasisaimeoheprekimiy DaRERH e Eh /RS BBt frhination.
Compounds ofthegnventianerenndf odibipdrimetesmk platedhdd WA {10 heint curves, whole
log /half log dilutions) via a Beckman Bigmek 2000 using a serigl dilutionprotecol, The test compounds
were ther%‘%raﬁéf%‘r?g)ﬂ” G pnEy %ﬁﬁ‘clj“t#e{%g‘ ioTigand w sh a é%()gt% U&%ﬁéﬁ%&erﬁﬁén@ and beads
were preparedttoranmsticdotbougge@ihnagd withr® rzshrpWT M ATAR drdkdnt BB a8 Caty
RPQ0282V) agdsdperwethid 30 ubafdne.prembyand ahaad mixtdtponas ddesl doytheiassay plate. The
mixtures were allowed to stand at room temperature for one hour, and were then counted on a
Packard Topé%sﬁ’r?@LCS, a generic SPA counting protocol settings (Energy Range: Low, Efficiency
Mode: Normaﬂ?Re@:ﬁamﬁi%Ma@@,rR‘égi@ﬁdeiE%@d%G}Ow?@@Emﬁqn#@?{%m. apn®iBdcRground
Subtfactli g%oré %ﬂi@ﬁgﬁ%ﬂe@%@s%%md%@ﬂ@aln@lmaomué hﬁelﬂl@mﬁfﬂ %gl:tﬂb@i&%s&,btraction: dNo,
Cross talk reduction; Off). The % inhibjtion was calculated for each co und test Compoun

- CPM at maxitfSfieBHeHRa68 -‘?\I‘Sﬁ?g‘b%%‘i]ﬁba& %%%Ii%% %’F;Rﬁjmigb{g‘%}f%ogocr?%%n%%oﬁ%roducing
50 0/0 inhibitibast 650% wis CGaterihdibtasimnd A REYaiiviehoredihe ap etinge 551 i deleHRigue with

Activity Base/%%ﬁ%ééﬁ'fé&éf&i@ﬂﬁ%@&@%@H&B&&@?&c‘ﬁ}m%e (1054 ¥) 2 where miaxsutptal binding,
min= non specific binding, x = concentratiﬁ%ggh}%oo& the tested compo nd.and n = Hill slope. The

inhibition dissBakESHALEELT SPREE R R S 4 AR SR RS B 858 method of
Cheng-Prusoffeapehtied v 2R tanvertedtintoof drativéooisitne pidijob theskiiveiagEé above
ransporter. Fe i) et
ransporter. For example, (7-Flloro-1H-indo1-5-y1)-[(5)-3- (3-methyl-buty1)-pyrrolidin-3-yn-methanone
exhibited a p@%‘f%ﬁ%‘%ﬁf&%ﬁf"&?i@iﬁﬁ‘mglﬁf) Vi 1%@:5?%@ %(eéy 1%%%@31 Esré?érﬁ?ﬁ aI‘-(?)/C?compounds
active at HumariDaepsniins franspedténr O8irg seScndilatiorn P (bxintingAdsrypy 8P&Y This assay was

used to deterrgine the affinityf.ligands; ferhsdeRaming EaRSBRIE LAB SO RRUHeR Willints
[31-1]-Vanoxerine. 30 HEK-293 cells (Tatsum r.J. Pharm%(%%. %957 30, 249-258) stably
C

' atsumij et al,, E )
expressing reCRBHTEHERTAT dhere ?ﬁ%lﬁ?ﬁiﬁé;&%?ﬁ &N dBRIE SRITAYSEEBS, 300
ug/m1 G418 apwi2 (miybh; Elutadrine) akid,int sbateds ot SInGtuwitp S510/6COR2Detswmrsplated four

hours prior to 85‘&%@{8&P&@)ﬁ&@%ﬁ%%&ﬂ?ﬁéﬁﬂmely 30,000 cells per well (in
Compounds are evaluated for effects on responses to colon distension initially in a model
of acute visceral nociception and a model of colon hypersensitivity produced by
30 intracolonic treatment with zymosan (1 mL, 25 mg/mL) instilled into the colon with a
gavage needle inserted to a depth of about 6 cm. Experimental groups will consist of 8
rats each.
Acute visceral nociception: For testing effects of drug on acute visceral nociception, 1 of 3

doses of drug, vehicle or positive control (morphine, 2.5 mg/kg) are administered after



PBS) on white, opaque Cell-Tak coated 96 well plates. Extra buffer was apriated from the cell plates
using an ELx405 plate washer. 3[HI vanoxerine (GBR 12909) radioligand, specific activity
approximately 59 Ci/mmol, stock concentration, 400 nM, and 50 mM Tris-HC1, 300 mM NacCl, (pH 7.4)
buffers were 5 used for Scintillation Proximity Assay IC50/K, determination. Compounds of the
invention were diluted from 10 mM to 0.1 nM FAC (Id.7 oint curves, whole log /half log dilutions) via a
ceckman Bloelg00.4singca et ion Maiorok IR ML es ieee pllgwedia ptand at room
temperature for 30 minutes, and were then counted on a Packard TopCount LCS, a generic SPA
counting protdoP8eRiRyS$sCount Time (min.): 10 0.40, Background Subtract: none, Half-Life
Correction: novige<ieRsbringicatoy: 1SS:RiatasfieqshibtiogubtrasiitnifronerLodssitalk reduction: Off).
The 9/o inhibition was calculated for each gom 1(Co : jmum '
concentrationgﬁgﬁlﬁ?cv?#é Zégﬁ/f)%olt%?faC?Eﬁlig/lnipﬁ)gﬁ%%ﬁ?%%}&%%n%gﬁ%@%}%ﬁ% gﬂg%)%\% inhibition
(IC50) was deteabliskerudirigrdn feraiRaHOH-itoar curRO TSR StERHATGYE HH5EEHTity Base/XIfit
using the following ieguationseiraxf-hipersenitclitl (1epobx)n- whatd rax-Aidtdtpinding msf = non
specific binding, x = concentratio I\ﬁl%of. he tested compound.and n.= Hill slope. The inhibition
dissociation crégégtsaeﬁtoﬁgﬁugf each ec%r 8815?{ ngo e@g%glﬁlen ,azgé‘gg i%@ﬂ%letl‘%g’% rﬁétﬁ%%&gg R
Cheng-Prusoffyarebihere2mneohvetteadintosn ey aiien iiaiatar g rencatina &t sty dtsove
procedure, compounds of the invention were found to have affinity for the human dopamine

transportt—‘ﬁ. For example, [(5)-3-(3,3-Dimethy|-bl_gxnl%-%rgglidin-

3-y1]-(7-fluoro-1H-indo1-5-y1)-methanone exhib f approximately 9.2 using the above assay.
25Example 26 FoffekdinliedimiadsRamatichsyrhger Cawidyiehes (aupo0thy sratitd¥ed ¢n individual
Plexiglas cylinﬁ%%f?&%, @He&ﬁ%&a@%&ﬁﬁ%{;{%&w&m&m}a% &atﬁ&mﬂﬂ\m@i% % rng or
positive contro| (marphine 2 m IS inister ubcutaneously at 5 ml/kg. 15 mi t osing,
formalin (5 % § r@@‘ﬁlf%ﬁﬁ}é&f@d‘%}f&yﬁgﬁ Fé?ﬁ?ggingfifﬁgar%ﬁt%ndnpraa\%’ﬁn@%ﬁ%&%&%eedle.
Rats are immédiatetyipdtibackith thateobabrwationmetialbete Wierovedpratedisrclapth lel chariber allow
unhindered obsetyation. of the:fermedinrinieeish pank Tthe duration;ef rociphengive behavior of each
animal is recorded by a blinded observer using g}?‘ at#?mated b«%;l{}?woral timer. Hkr%d%a% Ilcg%{wg and
shaking / liftingPAr& Fatertsd: 5o WS st i e Hit GiHOPo B SIBF &6 S ‘PRE AT F time
spent licking digshaking-it sesehds froim gime & (@S ahnrisindasiderddaleamdihe ptiate raivereas the

late phase is taken ag he.Sunkel se6endsshentlicking asshaking bamdaddQmiarApliasma
sample is collected. SExample 27 Colon Pain Qggay Adult male Spraque- %\/élif r%s (350-425 g;

Harlan, Indiaryefs’ AiFLrETAGsHY 128 P REREASSrSHi A el IEEAR Yeeply
anesthetized witlivpknribbpirtital fedinimSmiékg) ddntiistehethintrapetingribaliytaEliéttiddes are
placed and segurechinto a0 extamabanliayemuseHipie farele clinty agraRRic (EMGE) recording.

Electrode leads are tunneled subcutaneously and exteriorized at the nape of the ng{ckf r future

access. After SargeiY Fatsars AEHSIRFLBBHPRER AR TSRO RIS TR PR AETEF -85y Brior to
testing. The déspkiyding ol giaranth rectumeane dligtefidelibbyrpressureacontoiiéd ddflatiahibfta 7-8
em-long flexiepig Rallogndisd ataunealesils tibee s gt sdupdcalenssrierdnto the

colon via the anus, and anchored bé?t]grging the balloon catheter to the base of tflg iail Colorectal
[

distensioR(CRETRS 4ph iETRP BREH X SHTENHNG §iatd RiBHd P preans Sredeioir.
Intracolonic pressteéie cartiglEh-alid confirpestyahaniionaddyw pressure coddrd] tévice. Response
s quantified 3 i izeeromelarA0isRonse: (iMR), 2 spapactiopnlihe ahrominal apd Bindimb

C A > .
musculature. EM activity pro contraction of the external oblique musculature is quantified

using Spike2 SestRlPE TG LT RIDELTIHH KV el fn SFEFHHEA RIS BOPSSL G EMG
activity is quariiiecvionida secibefone-aiste(IHIDN fhiaseédinie), during 20 sec distension, and 20 sec after

Thoumbenel secpred counimeadhuino dislegsiomabove baseline is
I CRD 20, 40 an

distention%, Th@vigﬁr in 1(0)
defined aéothe resgggé . %at) e baseline responses to 80 mmHg, 20 seconds, 4

) : (10, 20, 4
minutes apartaRe GBtaHeEhriccbrisehadd bpsedatearaty Bé?é?élﬁpﬁﬁt%giﬁ%ﬁfbéfd’ﬁb%%ds are
evaluated for gitegls omiesnanses:Hto aplonleistensidn witialty inlavidadeldbaairg frianedad nociception

and a model (%];'1,(1:&30 _l,%{‘n?XBS gsc.te)gg ViRe %\Ofgn%goerg lkx)'yaddition, many modifications may be made to

adapt a particular situation, material, composition of matter, process, process step or



30 intracolonic treatment with zymosan (1 mL, 25 mg/mL) instilled into the colon with a gavage needle
inserted to a depth of about 6 cm. Experimental groups will consist of 8 rats each. Acute visceral
nociception: For testing effects of drug on acute visceral nociception, 1 of 3 doses of drug, vehicle or
positive control (morphine, 2.5 mg/kg) are administered after 70 - baseline responses are established;
responses to distension are followed over the next 6090 minutes. Visceral hypersensitivity: For testing
effects of drug gryebisle dffer agalans disalimert Wi TgeaNo APl EAITIARIS given after
baseline responges are 5 established. Prior to drug testing at 4 hours, responses to distension are
assessed to estabiisndedtpleseitbindhasrncehGie AR RPEEEAREFERed rats, administration of | of 3
doses of drug, vehicle or positive control (morphine, 2.5 mg/kg) are given 4 hours after zymosan
treatment and responses to distension followed over the next 60-90 minutes. ioExample 28  Cold
allodynia in Rats with a Chronic Constriction Injury of the Sciatic Nerve The effects of compounds of
this invention on cold allodynia are determined using the chronic constriction injury (CCI) model of
neuropathic pain in rats, where cold allodynia is measured in a cold-water bath with a metal-plate floor
and water at a depth of 1.5-2.0 15 cm and a temperature of 3-4C (Gogas, K.R. et al., Analgesia, 1997,
3, 1-8). Specifically, CCl, rats are anesthetized; the trifurcation of the sciatic nerve is located and 4
ligatures (4-0, or 5-0 chromic gut) are placed circumferentially around the sciatic nerve proximal to the
trifurcation. The rats are then allowed to recover from the surgery. On days 4-7 after surgery, the rats
are initially assessed for cold -induced allodynia by 20 individually placing the animals in the
cold-water bath and recording the total lifts of the injured paw during a 1-min period of time: The
injured paw is lifted out of the water. Paw lifts associated with locomotion or body repositioning are not
recorded. Rats that displayed 5 lifts per mm or more on day 4-7 following surgery are considered to
exhibit cold allodynia and are used in subsequent studies. In the acute studies, vehicle, reference 25
compound or compounds of this invention are administered subcutaneously (s.c.) 30 min before
testing. The effects of repeated administration of the compounds of this invention on cold allodynia are
determined 14, 20 or 38 h following the last oral dose of the following regimen: oral (p.0.)
administration of vehicle, reference or a compound of this invention at -12 h intervals (BID) for 7 days.
30 While the present invention has been described with reference to the specific embodiments thereof,
it should be understood by those skilled in the art that various changes may be made and equivalents
may be substituted without departing from the true spirit and scope of the invention. In addition, many
modifications may be made to adapt a particular situation, material, compaosition of matter, process,
process step or - 171 - steps, to the objective spirit and scope of the present invention. All such
modifications are intended to be within the scope of the claims appended hereto. - 172 - CLAIMS
What is claimed is: 5 1.A compound of formula I: or a pharmaceutically acceptable salt thereof,
wherein: m is from 0 to 3; 10n is from O to 2;



Ar is: optionally substituted indolyi; optionally substituted indazolyl; optionally substituted azaindoly1;
optionally substituted azaindazolyl; optionally substituted 2,3-dihydro-indolyl; optionally substituted
1,3-dihydro-indol-2-one-y1; optionally substituted benzoth iophenyt; optionally substituted
benzimidazolyl; 20optionally substituted benzoxazolyl; optionally substituted benzisoxazolyl;
optionally substituted benzothiazoly1; optionally substityted benzisothiazolyl; optionally substituted
quinolinyl; optionally substituted 1,2,3,4-tetrahydroqu tolinyt; optionally substituted quinolin-2-one-y1;
optionally substifuterssoquinolinyl; optionally substituted naphthalenyl; optionally substituted pyridinyl;
30optionally substituted thiophenyl; optionally substituted pyrrolyl; or - 173 - optionally substituted
phenyl; R1 is: Citoalkyt; C2_6alkenyl; 5C2t6alkynyl; hetero-Citoatkyl; hal0-C2t6alkenyl;
C3t7cycloalkyl;1bet st Payrshifyl-Citoalkyl; C1t6alkyt-C3_6cycloalkyl-Citéalkyl; C1_6alkory;
Citéalkylsulfonyl; Citéalkylsulfanyl; 150ptionally substituted aryl; optionally substituted heteroaryt;
heterocyclyl-C1,_6alkyl; arylf%&@ﬁ“&%‘ﬂ@ﬁf%@lﬂﬁ?ﬁryl portion is optionally substituted;
heteroaryt-Cittalkyl wherein the heteroaryt portion is optionally 20substituted; arylotm aryl-C1t6alkoxy;
heteroaryloxy; or heteroaryl-C t_oatkoxy; 25It2 is: hydrogien; or

or a pharmaceutically acceptable salt thereof,
wherein:
m is from 0 to 3;
10 n is from 0 to 2;
Aris
optionally substituted indolyl;
optionally substituted indazolyl;
optionally substituted azaindolyl;

15 optionally substituted azaindazolyl;
optionally substituted 2,3-dihydre-indolyl;
optionally substituted 1,3-dihydro-indol-2-one-yl;
optionally substituted benzothiophenyl;
optionally substituted benzimidazolyl;

20 optionally substituted benzoxazolyl;
optionally substituted benzisoxazolyl;
optionally substituted benzothiazolyl;
optionally substituted benzisothiazolyl;
optionally substituted quinolinyl;

25 optionally substituted 1,2,3,4-tetrahydroquinolinyl;
optionally substituted quinolin-2-one-yl;
optionally substituted isoquinoiinyl;
optionally substituted naphthatenyl;
optionally substituted pyridinyl;

30 optionally substituted thiophenyl;

optionally substituted pyrrolvl; or



Citéalkyl; and Rh and Rh each independently is: hydrogen; 30Ci_oalkyl; Cl_6alkoxy; halo; hydrox-y;
or oxo; 350r Rh and tZ.1) together form a Cinalkylene; - 174 - provided that when mis 1, nis 2 and Ar
is optionally substituted phenyl, then R' is not methyl or ethyl. 2. The compound of claim 1, wherein
Ar is optionally substituted indolyl. 5 3. The compound of claim 1, wherein Ar is optionally
substituted indazolyl. 4. The compound of claim 1, wherein Ar is optionally substituted
benzothiophenyl. 10 D.The compound of claim 1, whet&in Ar is optionally substituted phenyl. 6.The

compound of claim 1, wherein Ar is gpiionayssubstituied dhigphenyl. 15 7.The compound of claim 1,
whereinmis|. 8. The cgmpound of claim 1, whereinnis'l. 9. The compound of claim I, wherein

mis2.20 10. The compolfjnd of claim 1, wherein inis 3.  11. The compound of claim 1, wherein

nis 2 25 12.The compound of claim<i;sekkgrein n is O. 13.The compound of claim 1, wherein

C3_6alkyl; aryl-C143alkyl; 30C3_ocyclaalkyl1C1.6alkyl; hetero-Ci_oalkyl; halo-C1_6alkyl; or C1

6-a|kyI-C13%ycIoaIkyI-Cj6aIkyI. Cacaliynyl;

hetero-Cy.salkyl;

halo-Cy.salkyl;

halo-C,.¢allenyl;

Csycycloalkyl;

10 Camcycloalkyi-C galkyl;
Ci-salkyl-Cs scycloalkyt-C,salkyl;
Ci-galkoxy;
Crealkylsulfonyl;
Crgalkylsulfanyl;

poi
(¥}

optionally substituted aryl;
optionally substituted heteroaryl;
heterocyclyl-C;.qalkyl;
aryl-C, salkyl wherein the aryl portion is optionally substituted;
heteroaryl-C,.salkyl wherein the heteroaryl portion is optionally
20 substituted;

aryloxy;

aryl-Cy_galkoxy;

heteroaryioxy; or

heteroaryl-C,_¢alkoxy;
25 R is:

hydrogen; or

Cisalkyl; and

R* and R® each independently is:

hydrogern;
30 C-ealkyl;
Cisalkoxy;
halo;
hvdroxy; or
0X0;

or R* and R” together form a Cralkylene;

e
i



- 175 - C3_6alkyl; C3.6¢cycloallcyl-C1_oalkyl; or 5 15.The compound of claim 1, wherein R2 is
C3.6alkyl. The compound of claim 1, wherein R2 is hydrogen. The compound of claim 1, wherein Ra
and R are hydrogen. tO wherein Ar and R2 are as recited in claim 1. 15 I1S.The compound of claim 1,
wherein said compound is of formula VII: O wherein Ar and R are as recited in claim 1. - 176 - 1X;
wherein Ar and RI are as recited in claim 1. @Qharmaceutlcal composition comprising a
compound of claim 1 and a 5 pharmaceutically acceptable carrier. 23.A method for treating
depression, anyientye ot Said iethod camprising adiminisieeingitd pkﬁ:hibiﬁﬁiemﬁieeddthereof an

effective amougﬂ %ﬁ 89mﬂgund of claim 1.

2. The compound of claim 1, wherein Ar is optionally substituted indolyl.
3. The compound of claim 1, wherein Ar is optionally substituted indazolyl.
4. The compound of claim 1, wherein Ar is optionally substituted
benzothiophenyl.
10
5. The compound of claim 1, wherein Ar is optionally substituied phenyl.
6. The compound of claim 1, wherein Ar is optionally substituted thiophenyl.
15 7. The compound of claim 1, wherein m is 1.
8. The compound of daim 1, wheremn n is 1.
9. The compound of claim 1, wherein m is 2.
20
10. The compound of ¢claim 1, wherein m is 3.
11 The compound of daim 1, wherein n is 2
25 12, The compound of claim 1, wherein n is 0.
13. The compound of claim 1, wherein R is:
Cagalkyl;
aryl-Cy.galkyl;
30 Ca.ecycloalkvl-Cy galkyl;

hetero-C.galkyl;
halo-Cjgalkyl; or
C, ¢-alkyl-Cy scycloalkyl-C, sallyl.

35 14, The compound of daim 1, wherein R' is:



(%)}

16

1%

Ca,(,alkyl;
Cs.gcvcloalkyl-Cigalkyl; or
Croe-alkyl-Ciscycloalkyl-Cyealkyl.

15. The compound of claim 1, wherein R' is Cs.salkyl.
16. The compound of claim 1, wherein R” is hydrogen,
17, The compound of claim 1, wherein R* and R” are hydrogen.
18. The compound of cdlaim 1, wherein said compound is of formula Vi:
SU
Ar
N
H VI

. v 1 . . .
wherein Ar and R are as recited in claim 1.

19. The compound of claim 1, wherein said compound is of formula VII:
S
Ar
NH
VII;

wherein Ar and R' are as recited in claim 1.

20. The compound of claim 1, wherein said compound is of formula VIII:
0

R1

Ar

N
H VILL

wherein Ar and R’ are as recited in claim 1.

21 The compound of claim 1, wherein said compound is of formula [X:



- 176 -

Ar

N
H IX;

wherein Ar and R’ are as recited in claim 1.

22. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.

23, A method for treating depression, anxienty, or both, said method comprising

administering to a subject in need thereof an effective amount of a compound of claim 1.



