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510 SUBSTITUTED N-PHENYL-BIPYRROLIDINE CARBOXAMIDES
AND THERAPEUTIC USE THEREOF 15BACKGROUND OF THE
INVENTION Field of the Invention The present invention relates to a
series of substituted N-phenyl-bipyrrdlidine carboxamides. The
compounds of this invention are modulators of H3 receptors and are,
therefore, useful as pharmaceutical agents, especially in the treatment
and/or prevention of a 20 variety of diseases modulated by H3 receptors
including diseases associated with the central nervous system.
Additionally, this invention also relates to methods of preparation of
substituted N-phenyl-bipyrrolidine carboxamides and intermediates
therefor. Description of the Art 25Histamine is a ubiquitous messenger -
molecule released from mast cells, enterochromaffin-like cells, and
neurons. The physiological actions of histamine are mediated by four
phamtacologically defined receptors (H1, H2, H3 and H4). All histamine
receptors exhibit seven transmembrane domains and are members of the
G-protein-coupled receptor superfamily (GPCRs). 30The H1 receptor was
the first member of the histamine receptor family to be pharmacologically
defined, with the development of classical antihistamines (antagonists),
such as diphenhydramine and fexofenadine. While antagonism of the Hl
receptor of the immune system is commonly used for the treatment of
allergic reactions, the Hl receptor is 2 also expressed in various
SUBSTPHSTH B SSt RIS RBIPSRROMEPIOS SYREQXANEDES th&BrailERAPEUTIC
is involved in the control of wak ?%ﬁEH}?B , appetite and hormone
secretion. The H2 receptor IS also expressed in the CNS, where it
may modulate several processes, including cognition. However, H2
receptor antagonists have primarily been 5developed to ameliorate gastric
ulcers by inhibiting histamine-mediated gastric acid secretion
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a series of substituted N-phenyl-bipyrrolidine
carboxamides. The compounds of this invention are modulators of H3 receptors and are,
therefore, useful as pharmaceutical agents, especially in the treatment and/or prevention of a
variety of diseases modulated by H3 receptors including diseases associated with the central
nervous system. Additionally, this invention also relates to methods of preparation of

substituted N-phenyl-bipyrrolidine carboxamides and intermediates therefor.

Description of the Art

Histamine is a ubiquitous messenger molecule released from mast cells,
enterochromaffin-like cells, and neurons. The physiological actions of histamine are mediated
by four pharmacologically defined receptors (H1, H2, H3 and H4). All histamine receptors
exhibit seven transmembrane domains and are members of the G-protein-coupled receptor
superfamily (GPCRs).

The HI1 receptor was the first member of the histamine receptor family to be
pharmacologically defined, with the development of classical antihistamines (antagonists),
such as diphenhydramine and fexofenadine. While antagonism of the HI receptor of the

immune System 18 commonly used for the treatment of allergic reactions, the H1 receptor 1s
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by parietal cells. Classic H2 antagonists include cimetidine, ranitidine, and
famotidine. It should further be noted that H4 receptor function
remains poorly defined, but may involve immune regulation and
inflammatory processes. 113 receptors have also been pharmacologically
identified in the CNS, heart, lung, and 10 stomach. The H3 receptor
differs significantly from other histamine receptors, exhibiting low

alsoSEEMERER IPNARAY BahipRa%Y fitdnklatd ik 3othl 3V R RIRRYAGRHES). In the

autoreceptor on histamine neurons in the brain and a presynaptic

braiekblrdneqlitadiin bprmstarlinbvediiineg. feendnapie bistAnkh usrpgl watption.
periphengh n?&fé’éyférSYSSth@Es : eﬁ;?&ggﬂp MiQuSEaGY n Qvllfg’ca 3 0&&9 dm@&ﬁfate several

the release and/or synthesis of other neurotransmitters, including o
procgsgag chslirdingl Semspaenine Heorepiie pReriacantp s crosanisof barecprnarily been

devagf)%d%e%ﬁg};ﬁm%@qﬂ&%j m%%%eﬂ?ﬁﬁﬁlﬁfﬁﬁ%%ﬂggv astric acid secretion

significant regulation of H1 an sint ating

by natistiplecHeufdeste it tentekpmasindnehuineiyetid Biensniatinibatel tomvaridie.
ph)ﬁ%'%8818%9(&%%%&48?&&% @&%@&t‘é‘i RIS&'{&HCFE'(&SX{S?g?{&i}ry‘dd%ﬁhee%, but may

~ that H3 plays a role in cognition, sleep-wake cycle and ener
invahpmemerasisg20aiod akdord] efne@ tapigtiopesses be useful in the treatment

of §' nt erv. isorders.(Schizophreni
e e S I AT T AP ITRLENS b, tung. and
Ston;ﬁshaié,edébmdggimn éﬁ&m;sﬂgxﬂfycﬁmlgémdisﬁm&i@a}mﬁmlwm exhibiting low
insomnia),,car iscalar disorders (acu 0 ial infarction),.
sea e o kot St By, autoreceptor on
histagemeratlyrddancdbk, Biochaonrh.aPasympolc 20060250&ptol 417 hi@hista8idS containing
neur%ﬁg ilrzlsb% A h?? 9 Cn?r%?leinlgloklraé & 1219 ?‘90?1"? rs 6§%t §7_ﬁf a(?(gtion t5 E%%{] u e, H3 also
compounds that are somewhat structurally related to the compounds o
modiiletprabentinyentiod/tavenitiesis did cidisadrtenbemslaittersp iedntiatingcetylcholine,

hormone (MCH) receptor antagonists, see specijfically U.S. Patent )
dop L SISl B ORAP s sy aaRbi, oogtation of
histamitie rabiasitybef Hie dtompatigaisi ciaclagedatiereifi Hi thedl H2 necepiors in the brain.
site. 3 .. Accordingly, it.is an object of this invention to provide. .
ModiISHIE iR B R BB e ST O B o a2 SEHBEg o varied
phydiebegitat higardsforliiéatd)entakhs peadhivalegidaied KHiiSatisoders plays a role
. _ltis also an object of this invention to provide processes for the
m Coﬁ[gﬁlg?aﬁgeﬁpdf”}t%%e 158 Bgﬂﬁj?gﬁr&ﬁ&?ﬁ%ﬂ%ﬁﬁrrolidine carboxamides as
distodethfoesans. H3 f@idiermobjegtdanddtulthier heopeaahthe appieaiwitynd central

of the present invention will became apparent from the detailed . o
nerV QS S/ RBh RAE IO WS SORTRARR AR PR PR sfigh yperactivity

disotizs, newkixeen ' fodnddsnt depresyiono unds Gfifassplaslérprdissefetsambtdolepsy and

. 10.receptor antagonists and/or inverse agonists. The compounds of i
msomm%|§T$8Vﬁ8?%%écﬁé%ﬁfff%ﬁs&?8g@d,rms? pIEECHIar&ctmgiptory  disorders.

(asthRGa Y ity @ AR iRESIR] ANEBERNISIH i erReaAgOFISHS Sk BIStREniN ’aPmacol. 2006
Patent 7,223,788 as mentioned hereinabove. Moreover, uneﬁ)ectedlé it

Apr (4 HEN O3R! forndhittabanshedomt gbaias o 04 ApsAsRalddtivel
acReanly, aohpsasepiars ardsexitiRiidowractivinAtine N ¢l I@G8pMINds of the

site, which aspect becomes even more 15apparent from the detaile
presggégﬁﬁrﬂ%qpthayqd}mglsclosed to be melanin concentrating hormone (MCH) receptor
antagonists, see specifically U.S. Patent 7,223,788. It should however be pointed out that
there is no disclosure as to the activity of the compounds disclosed therein at the H3 receptor
site.

All of the references described herein are incorporated herein by reference in their

entirety.
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Thus in accordance with the practice of this invention there is provided a
compound of formula (1): (I) wherein 20 R, RI, R2 and R3 are the same or
different and independently of each other chosen from hydrogen,

(Ci-C4)alkyl or CF3; R4 is selected from the group consisting of
dimethylaminomethyl, methanesulfonylmethyl, phenoxymethyl,

vinylbenzene, ethynylbenzene, vinylpyridin enyl, benzofuranyl )

i PRI A R Rt ot e BRI R S ES or substitted N-
phewmylebopyooiahyt, 25rtiixpdriales neo-wiexiivg, H3 receptor ligands for treatment of H3

dioxo-tetrah -1H-benzo[e]diazepinyl, imidazopyridinyl, benzotriazolyl,
reCegéoﬁzrg%ltlfg?gg%%%%%%%ro-benzoimidazolyl, indolyl, indazolyl,

nafdtisysidinyh gbjocdioyliHienroimidazotpiazadyl  poycisieyl foytisigiyplaration of the
yrrolyl, triazolyl, thienyl, thiazolyl, tettghydrofuranyl or pyrrolidinyl; 4
s N R AN RCE AR HRALTHARES with
subStliseobjseteairbiifiitioraggeast, thy diplicabitith Wi gibptcizapiapyhtion will
ropoxyethyl, phenyl, benzoyl, methoxy, difluporomethoxy, CE3, CN,
beccﬁ&%ﬁﬁ?ﬁﬁ%{ &Eﬁ%ﬁvﬁl fgﬁwt’@ﬁgﬁﬁéﬂi b, N-formyl-methylamino,
2-hydroxyethylamino, ZynatiiexygtifanHaomSbERZYIoKy methyl,
carhoxyphenoxy, pyrazolyl, 3,5-dimethyl-pyrazolyl, imidazolyl, triazolyl,
xR 5 SRS R ATER A RIAGTAEAR D e useful a F3
receptacaidspiiendinylomeraRelipdaiiorphalibvmetidsasrdnurdar ldisy bpecifically

This invention further includes various salts of the compounds of formula

disclpsde Rfirty FaPoEt AORABTTBRY St bt B EPS B YR FEaRELSHInVerse agonists

sugdesradllen (). Sobatether BSprEs s OhibisianioniiesearnialeaRIOutSSectedly it has
various pharmaceutical compositions comﬁ)rising one or more compounds

nowdiagtrfiad hdhnsnrannus wefaprirdUsssidaeivabingoiahqudy at H3 receptors

and digRASEIoNNiIERiRIE NediRtedTHPARFIOF Tt Rhidd regRRIOKRcomes even more
DETAILED DESCRIPTION OF THE INVENTION The terms as used

appatenb fronathe dribmbasg wikaniheiLolions used herein, the expression

"(Crmf)alladcdnelHeles methy F?ﬁ[&@@e“&yltﬁwﬂ%nﬁﬂg BEAIGHEABIRA% @bmpound of
branched propyl, butyl, pentyl and hexyl groups. Particular alkyl groups

formyla ﬂ?éthyl, ethyl, n-propyl, isopropyl and tert-butyl. Derived expressions
such as "(CiC4)ail§ii, -(R1-C4)thpalkyl" "(Ci-C4)alkoxy(Ci-C4)alkyl",
“(

"hydroxy(Ci-C4)akilj} "(C1- Ic1arbonyl",

"(Cl-C4)alkoxycarbomy(C1- Kyl", "(€1-Cd)alkoxycarbonyl”, 20
"amino(C1-C4)atkyl", "( ", "(CI -C4)alkylcarbamoyl(C
1-C4)alkyl", "(C -C4)diaky oyl(C1 =C4)alKkyl"™\mono- or

di-(C1-C4)alkylamino(C i-C4alky!", "amino(Ci-C4)alkylcarbonyl"

"diphenyl(Ci-C4)alkyl", "phenyl(CI-C4)alkyl", '‘ghenylcarboyl(C1-C4)alkyl"

and "phenoxy(CI-C4)alkyl" are to be construe'g accordingly. A€used
whefagrein, the expression "cycloalkyl" includes all of the known cyclic

radicals.
R, Ry, Ry and R3 are the same or different and independently of each other chosen from

hydrogen, (C,-Cs)alkyl or CFs;

R, 1s selected from the group consisting of dimethylaminomethyl, methanesulfonylmethyl,
phenoxymethyl, vinylbenzene, ethynylbenzene, vinylpyridine, phenyl, benzofuranyl,
dihydro-benzofuranyl, oxo-tetrahydro-benzofuranyl, benzodioxolyl, oxo-chromenyl,
dihydrobenzo-dioxinyl, dioxo-tetrahydro-1H-benzo[eldiazepinyl, imidazopyridinyl,
benzotriazolyl, benzoimidazolyl, oxo-dihydro-benzoimidazolyl, indolyl, indazolyl,
naphthyridinyl, quinolinyl, benzoimidazothiazolyl, pyridinyl, pyrimidinyl, pyrrolyl,
triazolyl, thienyl, thiazolyl, tetrahydrofuranyl or pyrrolidinyl;




10

15

20

25Representative examples of "cycloalkyl" include without any limitation
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
and the like. Derived expressions such as "cycloalkoxy", "cycloalkylalkyl",
"cycloalkylaryl", "cycloalkylcarbonyl" are to be construed accordingly. As
used herein, the expression "(C2-C6)alkenyl!" includes ethenyl and
straight-chained 30 or branched propenyl, butenyl, pentenyl and hexenyl

wheget RsidRN il dytibirIexpresetared(6e: SOy myheleidsl @Ssaﬂaﬁﬂyérﬂmélected from
progynyl and straight-chained or branched butynyl, pentynyl and hexyn

grofip9e%L hygroticdnatiurbiftine: dSOREEbrPreeL e SiRey PR bR  methoxy,
Sa”dl@ﬂﬁkﬁ@ﬁi@ﬂl (@f@G)@Mach\ét Whﬂﬁéﬂi?a%{é@'ﬁ&&? represesed dimethylamino,
structurally as "llI- CO- where R |S§%Cﬂl) C3)alkyl as defined herein.

Addi&eEmy- "(@h@@‘}&ﬂ@/lcarbony?‘ légHie-as (C1- EAysEypxyethylamido,
SpagiisAibky i) aayboRDAHMES) fBWbl?Pe@’Bodlﬁms}Q}%'razolyl imidazolyl,

propano [, n- 5 butanoyl, etc. Derived exlﬁressmns such as

"(C E&Io%aéﬂdl (G?M}QEMOM@ o Ry pdipghstiigimidinyl-methylamino,

aCCRIGUGY pipcridR ISR ARGy IS SPHART AN ORI eathy1.

means that aI of the hydr en atoms in said alkyl group are réplaced with

fluokikis mmﬁgomﬁgﬁwmcgmﬁ prsionfciatie afithforermranyfaaf formula () including
Vaneemfalﬁa&%%%ﬁ%@%ﬁﬁ}&@@é@%%ﬁ@@phﬁqlﬁﬁq&r}ﬂuoropropy' 10

nonafluorobutyl, undecafluoropentyl and tridecafluorohexyl groups. _

Dereetlesippspersh of e aymerfigardhekerdre idlte beovatrstrijatous pharmaceutical

n@%ﬁﬁ{gfﬁ%)‘m risfig SR PRIGH é%}%i%@?%’f’ﬁ)rﬁ%acfﬂjoe)?%elmgatﬂ&r therapeutic |

Substituted or unsubstituted phenyl or naphthyl. Specific examples of

use Bupkevigaaprisindsotisrashihyhiel Ridgensdiptedhintyprt andlonfwly by Hjlyeceptors.
1-methylnaphthys 2 ey Ry b RIGN SRS AGPRRRIBNLS or

"substituted naphthyl” also include any of the possible substituents as
furthbe tatirens heseircraiohevieribafollriaameainagsd expression,

"(C rylsulfo £ ory [
the S A A e A RS SV Broups, and
straigbfisbaitast oin issfiahbeé paetadhbutyd, (@RGA rifiexyldgfimied. hBeefivular alkyl groups

a I he hyl, 2 r "

oo B S e e ol e, DR TR i as (C-
C4)%b'<&p}r§$suo€€1k@zt);m@amyihcl'@@e@a]akbmt}é(knﬁw)nlh:dteréhm:sm@mﬁtﬁ@lkyl"a "(Ci-
icals. r ative 5¢ me t yoaryl r, include "
o P,anyl%%égilyl or t%%t?esrf qf(m)% fyl T{?ﬁr ELTé\ZOIyI'e@ i)gllnﬁ?xycarbonyl,
ammw%)ﬂﬂadmyl 25 "(ottiardtylaariddahe like. R@p(ééelkl:ahuéoamoyl(c1-C4)alkyl"
(C1 8mllﬁe ed heter @é/lélagcg]&% nclude yrldlnyl 1y@la )r}xlkg?/rrlﬁliudl 1-C4)alkyl"

zmy trlazmy dICm|S epresen €s o

ammcgﬁh@h)zaﬂkmem;hcmyﬂbals mcluddipbemgkémpéh)d l@éhzothlophéplyd:myi(ﬁlyc4)alkyl",

" unol l, iso yl, cinn I be azolyl, indazolyl r|d uran

P he% rccfloh%}l%lrgé %uﬁ%ﬂwq (lirapgEl icars %Ansa% ﬁ( earrgln e%ﬂ%ress%%coydingly
he&smsyd:lhérmnluﬁe&aﬂrejsibe kmneﬁUaﬁdMMWhemmAmngrchc radicals.

C cI| radlcals R res ntatlv mber hete cle radic
Rep e R BT o AR RO SO gt cvelopropyl
cyclodurahydegthipezatyl, tetyalm}ﬂmxadyidwhapﬁlthe;jmeoagprec&ehtahwe like.  Derived

6-memberﬁd hgter Cgllﬁoxy

expressions suc cyclo ”, “cycloalkylalkyl”, “cycloalkylaryl”, “cycloalkylcarbonyl”

are to be construed accordingly.

As used herein, the expression "(C,-Cg)alkenyl” includes ethenyl and straight-chained
or branched propenyl, butenyl, ‘pentenyl and hexenyl groups. Similarly, the expression "(Cs-
Ce)alkynyl" includes ethynyl and propynyl, and straight-chained or branched butynyl,

pentynyl and hexynyl groups.
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6 radicals include piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
and the like. Various other heterocycle radicals include, without limitation,
aziridinyl, azepanyl, diazepanyl, diangicyclo[z.z.1]hept-2-y|, and
triazocanyl, and the like. "Halogen" or "halo" means chloro, fluor, bromo,
and iodo. 5As used herein, "patient” means a warm blooded animal, such

as fqr example rat, mice, dogs, cats, gui igs, and primates such as .
o e SR B b actagening s

“(CodTglelkamediis wincintoaic dedvént rebisprigadt sexcipieihy, agjtiRaDO-gr athere R is a

R T

C,)sigdagBperificasipaliie plashmyttisttaliomtaih pajienicé@neexanpte/Rf propanoyl, n-

such a cartier is gharmaceutically acceptable oil typically used for .,
bt bifa) CEFATFGESIBTIORS TG o AN Shc b lonyeliyl” are
to besakssasedsrddrengifymeans that the salts of the compounds of the

present in% ntion can be used in medicin%lé{Jreparations. Other salts ma

oA T BHERR M SRE PR oI LSt Beas St B e hydrogen

atortitveN e eiliefithedpl arphefinece uliaalNasseptablassattiuStitak!@xamples include
pharmaceutically acceptable salts of the compounds of this invention

i R TR Y AU REBIR LU BRI 3ndy Stratedkainine dosrrdishesy sipguaropropyl,
non&QlSHeBSJ theReapRERshaESrding tadoe MRBHOR WitRAROIUIRHOE® expression,
....pharmaceutically acceptable acid such as hydrochloric acid, hydrobromic
(Catidrritihomatrogyitainie Beitersimsdeesadifatihanesulfonic acid,
2-hydraxygthrrasultpricgsaicbsim 2Q¢oluenesyifonicACidyfumaiia agidunsubstituted
maleic acid, hydroxymaleic acid, malic acid, ascorbic acid, succinic acid,

phegylgriaapithdcetrsrific somble abiqubsiierd abrmdiosaarhieh include o-, p-,
m-tdIDENOXY bERZaie a6 Ny dHyAaRERIEACK RASNKIRHEIR %K, BSNBQGuted phenyl”

acid, oxalic acid, citric acid, tartaric acid, glycolic acid, lactic acid, pyruvic

or “sehstiiadrientthy catsenieckels snprrispifometile Trshrienisctal Buther defined

hercPHoh Gc3qiwmimaRrchy diaganeeharbasRhe a0d)47 BABASIUMS to be construed
hydrogen sulfate can also be formed. Also, the salts so formed may

accqsHaglft either as mono- or di- acid salts and can exist substantially

anhygius pEcan be Rygratgdn ngleg?g%ﬁ@qhez%ﬁﬁcamm%tﬁfett&-cm)ary1

invention carry an acidic moiety, suita armaceutically acceptable

as defipethorsinmiay itete dmaRdniaGafts) iy stdidefinsdpbeagiiumRepresentative

exaripls AlkRIREEAL, TPRIALRANS1 S DIRAGIHR, Mg S A, 30%hphthylmethyl
salts formed 30with suitable organic ligands, &.g. quaternary ammonium

and ghgtlke.  As used herein, the teini "prodrug” shall have the generally

accepted MeaRing .{Hetr@ﬁrésm? ‘%‘E&&‘ﬁ?f‘itiﬁ{éﬂﬂféy%}ﬁ@f the known heteroatom

pharmacologically inactive chemical entity’that when 7 metabolized or

contaangiGaNy aEnidried Byradsilbgivalsysabrmichesssaemiandicaiamcelude furanyl,
SYstem s ted | ' [ lye : T :
thieSIEM R G/ %WBI?IPH%&%%&%?E,I ([‘Qur%?oqw, SHRSIAN £ oxazotm, thiazolyl,

__€expression "stereoisomers” is a used for all isomers of
isothipgRivluanchdiedilies fRepigitatasivly frtiembeiedthtitmosf Yheidadmmidude pyridinyl,

. . i it 5. MIrror | isomer r .
pr 2280, R IEAED £ e e e BB b ol
of burelpo lntiscacrbrdihgels ihelinvenrafossnds tezahimpherydymdudiic quinolinyl,
: t y rionally, exist as diastereqisomers, also,certain .
oo 5T, S Sl S SRIETR, PARSEUAD, gpa e e
radigadstain compounds of this invention may exist in a mixture of two or more
S”&&%F“&S‘é'a’ glsrtelﬂg t {eresxtfllgéts?rg in re%gricc)iclc e‘t’a’qlili" 1r1i - P rclelyknown reduced
knOWnN as tautomers. REpresantative exan){p &s of tautomersinciude
heteatore nobigartange ry;chhermlibato taRtpmeeaiatitroshaxintetalithenats;ycle radicals

.. iminc-enamine tautomers, etc. It st .understood that all such isomers. .
incldde e eham 1ygrg urafnﬁ, Gtral (g”ok%ﬁlo e Slmpasgé/(r]rgv%ﬂ?lﬁ’r}' M 1azolinyl,

and mixtures’ thereof i any proportion are‘er e scop
tetrabf dhetliresbyif ievelinfbiooxazolyl, and the like. Representative 6-membered heterocycle
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As used herein, 'R' and 'S' are used as commonly used terms in organic
chemistry to 15 denote specific configuration of a chiral center. The teim
'R' (rectus) refers to that configuration of a chiral center with a clockwise
relationship of group priorities (highest to second lowest) when viewed
along the bond toward the lowest priority group. The term 'S’ (sinister)
refers to that configuration of a chiral center with a counterclockwise
raditRigtinasiap apeiay RpasiiesitMgResh e BeEo M devsesibwhenaviewedike. Various
along the bond toward the lowest 20 prigrity group. The priority of groups,
othgg @&gg%aqyﬁk?n iR R INES witkher phwm%gﬂorﬁ@ffﬁg%asaéamﬁyh diazepanyl,

diaRAKBYEs[aDagRp-Orde R Hesis@sig Al@mic nwmber). A listing and
discussion of prigrities is contained In Stereochemisuy of Organic
ContpelagerR, Ermbael nchas BprRelEPrvIEMMAIEIRION. Mander,

editQEsy Wl ayHHerspians®: IREMVVIQYaSSBRDINIE alNY!, Yotk 29%r example rat,
. In addition to the (R)-(S) system, the older D-L system may also be used
micgdeas-ttpthe AUIRCA RS MO EBHMIPA SR a8 BEEIANG: with reference to amino
acids; Indinexsienhe EisthgidyomeiomiRimela, &U@ﬂ%ﬁgeseamwgﬁeans a non-

‘number 1 carbon of the main chain is at the top. The prefix 'D'isusedto
toxige pobieeayi tHEPSHaBIute*caABradbY BTt her isohse matamtithishuisciongd with the

com{ARIEINYPIAY) FFOUR:SARIAST A IHAS @5 PELAINRP Aihg I B CE MR rmaceutical

and ‘L', 30that of the isomer in which it is on the left. The teiin "solvate” as
compesidieréin. Metnissh{PEn sappelgatd tdaipstisondpaopaiidah opPne example of

sucHAUBGHE iﬁ"{}ﬂa%%c‘é{d?&gfﬁ} %E?L\é‘f)'ihtlﬂi%%ﬁwkﬁéalﬁifﬂé'@d IYor‘? aMEI%? Iallldministration.

means that a solute ion or molecule with dhe or'more water molecules. 8

In dlbeogumseplumieersienl s apainineld srtsontersldierditonsenid@atithe salts of the
com@gm%?lﬁléLﬂ)?%%fﬁ@eﬁ{iﬁﬁg?aﬂl%ﬁ%%oﬁqqumr?af gj{‘{,e%&ﬁ)ﬁRe%@ﬁer salts may,

mbodiments as disclosed 1erein, the term "substitut ( eans ' .
howsuipws theifets witin dhe wepasraosubistirasnmsrinuederdentip s tdbreinfrarfianer of their

RS, S8 GG R L o o

comOuEE)efitiatkiyly(TioadnobrfitiacihikioiiionNe B, @ Brimaf fox iowds, be formed by
mix{ 1?3@1 -as%ﬂl{{gﬁomertﬁék)é% £I %‘(Yeéf&f ! Otugh?h]%tq%{fgﬁ{ﬁ%)l%vl a solution of a
S % ille tﬁe art

stituents known to one din can also be used in these
pharembmdicadipitecceptilee rapb gtichlbs dffatrtivkl ancoarit, rpduebramandt oftric acid,

the co un ich_is effective in treating the named disease, disqrder or_ .
1T e o BRI L TR e, -
tolugtissutfenoracohditinarfrormi donateinginda patieny ¢ imagi b erptedispbsadorbic acid,
succiBilg Jipease, disprder andior condition, but has;not yetbeen. diagnosed acid, 2-
as(ﬁavmg ﬁ; (il mhi%ltlng the di%’eage, cﬁsordjér or cgnditlon,’ i.e., ’
phersxgbtimgpitsadal;dlipdrverticardcllid) i imyihg dhie adisk dsezdisecttbroanlic acid, citric
itionacii&, gﬁ%glncg re%re sion of.the disease, o(lf'sordFr and/or,

i i 5 SRSy oA it TN B R of NS Rk thgplc ecid or
phosphpiiviaed. a Thmpadnohabthelisrenatads sodium monohydrogen orthophosphate and
potassium hydrogen sulfate can also be formed. Also, the salts so formed may present either
as mono- or di- acid salts and can exist substantially anhydrous or can be hydrated.
Furthermore, where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. sodium or
potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts, and salts formed
with suitable organic ligands, e.g. quaternary ammonium salts.

As used herein, the term “prodrug” shall have the generally accepted meaning in the

art. One such definition includes a pharmacologically inactive chemical entity that when
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(I) 20 wherein R, RI, R2 and R3 are the same or different and
independently of each other chosen from hydrogen, (CI -C4)alkyl or CF3;
124 is selected from the group consis7ting of dimethylaminomethyl,
methanesulfonylmethyl, phenoxymethyl, vinylbenzene, ethynylbenzene,
vinylpyridine, phenyl, benzofuranyl, 25 dihydro-benzofuranyl,

-tetrahygro-benzofuranyl, benzodioxolyl, oxo-chromenyl, . .
ek S ISH Ry N SE 0 Iy lSah SR ASGh iy, mammelian systm i
coniraittalzopy riginimbesizgicaphdtibe sabimidazolyl,

oxo-dihydro-benzqimidazolyl, indolyl, indazolyl, 9 n >;}J‘gth idinyl, .
i BRSBTS S By Sy RERROR, SR I p AT SFs 06 individual
moltviglay | tiibiadioiyt, satyaly dioforrnyd Rsiowi-dlsinybiéreipesaid Rapigally it includes
. optionallg substituted one or mO{e times with a substituent selected from

ImIres S nFBRY, BTty INo PERSH sHepdRyétnfasnaRsi aseryBgiric center,
(endietingey). Sdifuerontetheopipbimds Clcaeaty!, inathanessiony phssamayd or more
dimethylamino, N-formyl-methylamino, 2-hydroxyethylamino,

Ay ICLR SRR 1 AR B e pIE RSt PRy iSHRM Py ralspIgertain individual

mol@cﬁié@%ﬂ?)@x@éﬂ@g@U&nﬁ@i@@lﬁﬁleﬁiﬁff?,l’ﬂal@ﬁazs{ﬂﬂﬁ ?Q-@Bﬂ:ain compounds of this
. oxo-dihydro-pyridinyl, pyrimidinyl-methylamino, N-acetyl-piperidinyl, , _

IMVERHSBHBIRYT tofb ATty SoRersyTruRtHRIY estmns favendst are in rapid
equilibiigh INGHERSIYRIAEY SASAltHIREO MREM RS Rf f A gl NSRS mers include

varigus enantiomers or diastereomers of compounds of formula (I). As _
ketorgiial) Haramsshv P AFRPbirsiRy BriqReitic SUERSPIESIMErc AIPTARTSS tARine-enamine

tautSRlbssthacamn be fermeddaeluding aharmaseLticadmascariobla Sals M8eof in any

part of this invention. As also noted hereinabove and hereafter all of the

PrORGSHER; e B EHaRitoH etithim theiivesiee b hers FemhéngerdpRpounds of
15farmisen (Refi PRI LIS IVeRLDs conlhORs AthasMOMMEMD chemistry to

there is disclosed hereinbelow by way of specific examples the

dengignipsaiigs errBawation) of thishvdnaersinerbhs Ragtin&hyrertpsy refers to that
confRatMbardshIangd &hand k3 @@Mﬁg%lationshiﬂrbii@m@rprioﬁﬁ%s (highest to

embodiment, there is disclosed, the compound of formula’(I) wherein R is

secopd IawipRp: RhcTs YiratRd| dererthedimn® toamedRBealeseytirsigsity group. The term 'S'

(sinister) refers to that configuration of a chiral center with a counterclockwise relationship of
group priorities (highest to second lowest) when viewed along the bond toward the lowest
priority group. The priority of groups is based upon sequence rules wherein prioritization is
first based on atomic number (in order of decreasing atomic number). A listing and
discussion of priorities is contained in Stereochemistry of Organic Compounds, Ernest L.
Eliel, Samuel H. Wilen and Lewis N. Mander, editors, Wiley-Interscience, Johr_x Wiley &
Sons, Inc., New York, 1994.

In addition to the (R)-(S) system, the older D-L system may also be used herein to
denote absolute configuration, especially with reference to amino acids. In this system a

Fischer projection formula is oriented so that the number 1 carbon of the main chain is at the

top. The prefix 'D' is used to represent the absolute configuration of the isomer in which the

functional (determining) group is on the right side of the carbon at the chiral center and 'L,
that of the isomer in which it is on the left.

The term “solvate” as used herein means that an aggregate that consists of a solute ion
or molecule with one or more solvent molecules. Similarly, a “hydrate” means that a solute

ion or molecule with one or more water molecules.
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In yet another embodiment there is disclosed compounds of formula (I) of

this invention wherein R4 is phenyl or phenyl substituted with one or more

groups selected from fluorine, chlorine, methyl, isopropyl, propoxyethyl,

CF3, CN, methoxy, difluoromethoxy, gnethanesulfonyl, sulfamoyl,

dimethylamino, N-formyl-methylamino, carboxyphenoxy, 25

oxo-dihydro-pyridinyl, pyrimidinyl-methylamino, pyrazolyl,

3,5-wimeskydP¥Eaze| thdmigaz olyb diazedy| i9xazehpNtacaty liperidiy permissible
morpholinylmethyl or 2-oxopyrrolidinyl. In a further embodiment of this

SubHRTHS R RESRIS SRIBRONRISsd dRThotiTfsBrFdii sl HRsal & 4ligclosed herein,

the BgtaCtaehipmenzofisanybRiyeleHeszofrabY, XeiekARYHRpeAdently selected
benzofuranyl, benzodioxolyl, dihydrobenzo-dioxinyl, dioxo-tetrahydro-
from  thengio WE|RABEBHN OF difo-Eid nWMléﬁ%d(ﬁu%aﬁéwawkyh phenyl,

hy dSSBSIEERAIORE QiNALHMES (/tfﬂtc%ﬁdﬁ{mé?, (@;qt@(g}mdm?l% 1-@8perfldbroalkoxy,

et another embodiment of this invention there is disclosed compounds of

NEorfrlulBtgl Whehdinlveis:ierbcrad MM urmeaglamitisagiyroy of the other suitable
subdEIRAGRYIAMI TR RASH ey Methl s ME¥IDEOZEREH LD YMIBENEERS. OF

viny'lpﬁridine, in which said R4 is optjonally substituted one or more times
with fiberapeutmiallyecaisever enbedinfapanst eilsampantioi tHegecpgmpound which is
ofreliRM et compa R Rhifaima disvherein Bhisdyidinyl or pyrimidinyl,
which is optionally substituted one or more times with chlorine, methyl,
2-hydiroseyehiegingd, ripsethoxyethylamido, benzyloxymethyl or morpho
tunyg '(?I%Jé‘ﬁ{ﬂfgf LHAAIMARS LIS SARHIANABAT B L& ISRRIY 'ﬁﬁ%ﬂt that may
compounds of formula (I) wherein R4 is selected from imidazopyridinyl, -
be mredisosagdlyithsedisonssiddisetdctoondion deoditemzdiniibag aoyl yriduigh diagnosed as
haviR @g_olylZ naphthyridir_wyl, quinolinyl or ber_wzoimid_azothia_zolyl, in WhiCh said
R2 Is optionally substituted one or more times with fluorine, chlorine,
hydrioky, ngtiytingshechstasmethtndasropyaedititionni ancthestarabisdienelspment; and
of t |1 invc? ' Nt eﬁi rovide 0 f lﬂ| (I rg R i £ th
sel c?)ed frcl)eqﬁn&r])yrgofyﬁ ?%%o%;éﬂ, S[%Sl%%y o#&?ggglﬁ%g:w 'i’c%%\g%gmé%seélgn or He
optionally disbssttdespusise andmoreniditemwith methyl, phenyl, benzoyl or
pyriginyl.. | rther.embodiment of this.invention there is disc
Cortins s TR B U Rt RIS I BIGFIBSE sompound
of theyfowtidiayl, which is optionally substituted one or more times with acetyl.
20I1t should further be noteﬁ that all9f the above compounds of various
embodiments of thigjinventi6y may also include corresponding salts

wherever possible #sluding Narmag€utically acceptable salts thereof
8 =—¢dmpound of this invention may be
ic fofm

In another asp&f of thidN
represented by a specify 3ste ----- meric @Ia (IN: OR2 R3
25(11)

R 0

wherein

R, Ri, R; and R3 are the same or different and independently of each other chosen from
hydrogen, (C;-Cy)alky! or CFs;

R4 is selected from the group consisting of dimethylaminomethyl, methanesulfonylmethyl,
phenoxymethyl, vinylbenzene, ethynylbenzene, vinylpyridine, phenyl, benzofuranyl,
dihydro-benzofuranyl, oxo-tetrahydro-benzofuranyl, benzodioxolyl, oxo-chromenyl,
dihydrobenzo-dioxinyl, dioxo-tetrahydro-1H-benzo[e]diazepinyl, imidazopyridinyl,

benzotriazolyl, benzoimidazolyl, oxo-dihydro-benzoimidazolyl, indolyl, indazolyl,
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wherein R, R1, R2, R3 and R4 arc as defined hereinabove. In one

. aspect of the invention a few of the specific compounds encompassed by
the generic scope of the invention Wit(pout any limitation are enumerated
as follows:
N44-(2-methy141,31bipyrrolidiny1l-11-y1)-phenyl]-2-phenoxy-acetamide;

N-[2-methyl-4-(2-methyl41.31bipyrrolidinyl-.1 - o
'-yg_ﬁl?mgéhﬁéﬁqﬁ% gum l-%\éle% ggg’n}é%g}ﬁnazolyl, pyridinyl, pyrimidinyl, pyrrolyl,
gneifiyiely(2 thiathy 14k Sipyeratidityturanyl or pyrrolidinyl;

1'-y1)-phenyl]-2-phenoxy-acetamide; . . )

et A PGS GHENGA Ok 98 0T S oW AL Sriad from
oxyhatgfainldelroxy, methyl, ethyl, isopropyl, propoxyethyl, phe)nyl, bfelnzoyl, methoxy,
52-dimethylamino-N44-(2-methy141,31bipyrrolidiny1-11-y1)-2-trifluoromet
hyl- BhERTRRSiRetide; SomatraesHERERIpRYS St la dasipylguno.
lidinylfokrhylinehgmiaee BAyidex yethylamino, 2-methoxyethylamido,

2-methanesulfonyl-N-[2-methyl-4-(2-methyl41,31bipyrrolidinyl-
1 1_9ﬁ1}ggﬁ(gﬁgn@l&%lpaq?[ﬁh@(yph%nox(y, pyrazglyl, 3,5-d?r¥1ethyl-p3¥razolyl, imidazolyl,

ﬁ-mﬁltiﬁarsat,sapl_id@awl,-Wm%%%m@%ﬁd&ﬁ}ﬁ%@kmﬂr%w&mo,
enylf-acetamidc; . . . .
1O§¥rﬁ§ﬂﬁﬂﬁ@§6ﬁéﬁwlmal¥é%ahﬁlmé]%wﬁaﬁﬁmmt2103?9)@11’##&6%&5%

ethyhpheRltiss Staimdacludes various salts of the comlj)-ounds of formula (I) including
(E)-N44-(2-methyl-[1,311bipyrrolidiny1l-11-y1)-phen %-B-p ridin-3-yl-acry
varipys, epantiomers of diastereomers of compounds of formula (I). As noted hereinabove and
by @M@:ﬂ}%@iﬁ%‘%ﬁgﬂﬁbﬂ'&g@mpyﬂr@giWé']slttﬁél)t%e%]'g'et))fﬂ%@'including
yl-acrylamide; o ‘ '
pharpyoquitcallatRpacatableaity 41 PRy R ENSRIOR:1 YAshel sy Inatss) Aerpimbove and
here¥FREYIRBId Ll RdeNA Zenantiomeric and diastereomeric forms of compounds of
-methyl-[l,3]b|p}/rrol|d|nyl—_l‘-yl)-z-trlfluoromethyl-phenyl]-3 -pyrid in-3 -yE
formydp {BrAta@arEYI3hiBioNGBHSpheny1)-N44-(2-methyl-[ 1,31bipyrro lidinyl- 1
tyhrahendleenylamigdiments, there is disclosed hereinbelow by way of specific
(E)-3- 3-f|uoro-phengz-N43-methyl-4-(2-methy141 ,31bipyn-olidinyl- 1
exa eRpozadl svnfgen oI Dopiethys propimicvaeigiBR is methyl; R, is methyl or
CF3;-ggﬁtp¥J§ﬂJd(ﬁgr&%tHyh{g I’Il_bipy_rrolidir!y'F- 1 '-y1)-phenyljanucte; .
2-fluoro-N44-(2-methy111,31bipyrrolidinyl-I-y1)-phenylLbenzamide; _ '
2-filForporlfer eraheglinenn- theinys- Hissiospsrtbrigpppeand i fhenyikt@hrderein R is
metﬂgldﬁ_i LA NRehyd i (1%'(@5)5@%%6%&.
,31bipyn-olidiny1-11-y1)-phenyl]-benzamidc
2-fliosesiNapoghethgmbqdimeath yher S b pgisadiisidy carmppripgh ey lidsenganti) of this
invelifor WINA RN BRIV L3 RIaEAIdINWm lect
mve1l(?yl)-2-trif|uoflolmgth§/{2pheréylkk?e}nzamiﬂée; 3 -ﬁuoorr(lﬁNOﬁArfI}g?n%(t)ﬁgﬁi ccted from
ﬂuor,i;g@biWQdminmelyigqmekmnpam@myl, CFi, CN, »methoxy, difluoromethoxy,
AR - MaY s G1(2- ek A i formyl- i
me T boneldiny L1 0 1)—ph1e £ é%nzlg?ﬁi dé\;] formyl-methylamino, carboxyphenoxy,
oxo-gifiydioiNiadmethy 1 pja@a{Spyhetayiiydamsino, pyrazolyl,  3,5-dimethyl-pyrazolyl,

L ipyp;oliginy1-1- enyil amide, 3 -fluoro-N43,. oxo.
imidh 2Ry I bl e L el nvmetbyt or 2-0x0
pyrrolidinyl.

In a further embodiment of this invention there is also disclosed compounds of
formula (I) wherein Ry is selected from benzofuranyl, dihydro-benzofuranyl, oxo-tetrahydro-
benzofuranyl, benzodioxolyl, dihydrobenzo-dioxinyl, dioxo-tetrahydro-1H-
benzo[e]diazepinyl or oxo-chromenyl, in which said R4 is optionally substituted one or more

times with chlorine, methyl or methoxy.
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303 -fluoro-N44-(2-methy141,3Thipyrrolidinyl-1
'-y1)-2-trifluoromethyl-phenyl]benzanucte ; 4-fluoro-N42

-methy1-4-(2-methyl4 | ,31bipyrrolidiny1-11-y1)-phenylkbenzamidc;
4-fluoro-N42-methy1-4-(2-(2R)-methyd-[1,31bipyrrolidinyl-1t-y1)-phenyl]-be
nzamide; 4-fl uoro-N42-methy1-4-(2 (2 S)-methyl-P ,3'(3
'S)]bipyn-olidinyl-Ir-y1)-phenyll-benzamide; 12 5

-flugroy2t mesidr Nadddnmeithod-this3hjRiptoiotisiry ks Hisclosed compounds of formula

-yl -ph,en%enzamide; ) )
D) 5 HOSHID -ty SN SSRERH) 1 -FQBL m iRy STRs RS Iny  methanesulfonylmethyl,
phemyRyRNERYL FhigmBamide; Sinhater-ne g ynety irtw@di Sraeihyoptionally
[ 1,3' (31S)]bipyn-olidinyl-If-y1)-phenyflbenzamide;
subsHe(d R3O O RIRFS HRRES WHEAHRAIPS(2S)-methyl-[1,3'(3 * R)Jbipyrrolidinyl- 1
-y Linphandkthengamtidenent lbomasZietivnNd g e sl idet (AR:HAaHWES formula
[1,3'(3 S)]bipyrrolidinyl- 1 -y1)-phenylk benzamide; ) )
(D) wheeirn B it &[lzeﬁq@mm@{gl(mhw&wmgniﬁwﬁwwﬁeiﬁyi-qr more times

with-Yenraheayhh dif bepzannide; aniuarend MeilivabcBethylamido, benzyloxymethyl or
-methyl-4-(2-me}%hy141,319r>€ﬁpyrrolidinyi- 1 Lyl)-pr?en%kbenzamide;}% Y Y

morghedigyb-methyl-N44-(2-methyl- [1 ,31bipyn-olidinyl- 1
-y s fluRromaihvrhe 8Y 1 O8REaRNA®here is also provided compounds of formula
4-ehloro-N44-(2-meth I%,BT.hlpyrrolldlr_ly_l-ll- 1)-phenylkbenzamide;
(D) vhereioRe- N [polgeier) | o - insdiaopy 3 iy bearatrpzolyly 1) sprergidpeolyl, oxo-
dihy BB oAEMAERN42-atvt-A- RNV hapHRARNiOIdiNginolingl  or
1'-y1)-phenylkbenzamide; 4-chloro-N ‘ _ ‘ _
benzpisidpzothigzedekhin B hbasidrSidiayaptiangily phdsijikirsheaenpien®s times with
-dichlern-N14 h ' lidiny1-11-y1)- fl-benzamide; 3
e Py (o oL T T oy e
lididplanather)epHmdjirprineathiglénvention there is provided compounds of formula (I)

wherein R4 is selected from pyrrolyl, triazolyl, thienyl or thiazolyl, in which said R4 is
optionally substituted one or more times with methyl, phenyl, benzoyl or pyridinyl.

In a further embodiment of this invention there is disclosed compounds of formula (I)
wherein Ry is selected from tetrahydrofuranyl or pyrrolidinyl, which is optionally substituted
one or more times with acetyl.

It should further be noted that all of the above compounds of various embodiments of
this invention may also include corresponding salts wherever possible including the
pharmaceutically acceptable salts thereof.

In another aspect of this invention the compound of this invention may be represented

by a specific stereoisomeric form of formula (II):

/l?\ R, R,
-0

R
N

R a1
wherein R, Rj, Rz, Rz and R4 are as defined hereinabove.
In one aspect of the invention a few of the specific compounds encompassed by the

generic scope of the invention without any limitation are enumerated as follows:
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203,5-dichloro-N[3-methy1-4-(2-methyl-[1,31bipyn-olidinyl-1'-y1)-phenylkb
enzamide; 3,5-dichloro-N-[4-(2-methyl-[1,31bipyrrolidinyl-
11-y1)-2-trifluoromethyl-phenyl]-benlzlamide;

2,4-dimethyl-N-[4-(2-methyl11,31bipyrrolidiny1l-11-y1)-phenyl1-benzamid

e; 2,4-dimethyl-N42-methyl-4-(2-methy111 ,31bipyn-olidinyl- 1

f-y1)-ph enzamide; 2,4-dimethyl-N43-methyl-4-(2 -methyl-
N s g LD B BB @ hendy aceramde
N-[292:thgimg a2 3nsiimdidab T vy giidimylt-1-phenoxy-acetamide;

_yl)-ﬁgr[liﬂu romethyl-phenylkbenzamide ; 3 L
N3 B et B B 2ol po R rcteidgr.

N-[4-12yrphgnyl enzatalidndtreihanes alierdmberhemeibhenoxy-acetamide;
1,31bi yr_rolifjirlli/l- 1-y1)-2-trifluoromethyl-phenylk benzami de;

I
2-diggppby W ﬁ%ﬁg@ﬂﬁli}@_’]ﬁg{mp ﬂmﬂwygn&muommethyl-phenyl]-
acetardidehenyl]-3-sulfamoyl- benzamide; N-[2-methyl-4-(2-methyl-[ 1
,3Thipynolidinyl- 1 -y1)-phenyl]-4-( 1 -propoxy-ethyl)-benzamide;
2-m§thﬁéﬂ%6¥9whﬁ{1{é- mﬂ,—glla%'ﬂ&ypaeﬁakmnYi-l@ﬂ)ﬁh@%g}ﬂﬁéﬁ%@rﬂ'e;

2- ét"hé?nemm?w oetLA-(2s : AR ) L
m,31bipyrro|i in 1%@"-y1)-|c5)21en( Ilﬁ?&%gg& yrﬁrgtlﬁ%l)?gll\ll[zl)( _frllﬁl’g}[’rl]] ﬁfeltadee,
2'm??"lﬂﬁ%F@W%ﬂiﬂmhzltﬁfémh{;h%’H@aymgm%@él)-phenyﬁfacetamlde;

2-méaetery ﬂﬁ“f{a:?%ﬁill[?,131]B?lyffeﬂﬁiﬁyhlé%dﬂz)-ﬂml{%ﬂ%@%)ifé‘ﬁ'yl]-

t4-m§éhoxy- -p-methyl-4-(2-methyl41,31bipytroli myl-ll-yl)-phenylk_ enz
ace A ';
(E)@ﬂ@@hﬁéﬁfrﬁéﬁf;@%@%ﬂ@lbﬂDyU%lf@ﬂyi]%:}s})i@rﬂftﬂ%w&ﬁxhp;he“

benzamide;
(E)-Kkh?ar{gihyétﬁ;@[mstilbﬂpglmahquiﬂiw%&wmm@ﬂm&mﬁd@th&rbfb@nlzéamide;

(E)—m-i 2methyl-4-(2-meth I-[Il 3'Tbipyrrolidinyl-1'-yl)-phenyl]-3-pyridin-3-yl-acrylamide;
N-[2-methy1-4-(2-methyl-{1,31bipyrrolidinyl-11-y1)-phenyT1-3-trifluoroniet

(E)—Nyﬁflﬂgﬁggmy&é 1,3'Tbipyrrolidinyl-1"-yl)-2-trifluoromethyl-phenyl]-3-pyridin-3-yl-

acry[\c{-rf{fdgjethyl-4-(2-methyl41,31Thipyrro|idinyl-l1-y1)-pheny11—3-trif|uorome
thyl-benzamide;

(E)-3-iflisrsmberosty Nebd-retioghd-=(2 dibinyralidintipy odlidingdlaagaphige;
(E)'%ﬁ%ﬁﬁ%ﬂ%&[ﬁﬂlff?ilfﬁé%yrﬂfi%}E)[i%)’?' bipymolidjnylo) yhphenyll
acry;, 2
3-phéﬁ%lzﬁmg%}dﬂ[%ig@ﬂml(ﬁl-}ge'tﬂlmwl}[fb%wgﬁcrﬁ%w-'Py}lﬂ%—]pﬁ'e]r?}?ﬂbfrpﬁde;
2-flupnordiHanelsuifomyl-N, B Ibiextryilidigri ety ipicBe THipyrrotidiny|-11-y1)-phe
z-ﬂl{%?ﬁ%.g% efhﬂzsgvﬁ%gﬁwﬁ;@ﬁgwfﬁaﬁ%mW'y-ll)lp%%%ﬁwgk%{“ hel
2—ﬂU¢I@ybIF{@=Nwﬁ4méltﬁ9Hm-mmﬁhW4{ﬂl33ﬂbﬁppmﬁﬂthllyyapkmhyﬂyﬂebemam

>l N s e o ) .

O s s S B

2-fluoyticbe eéPaidethyl-[ 1,3'bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide;
_a.2-dimethylamino-Nads(2-methy141,31bipyrrolidinyl-I-y1)-phenylkbenzami

S prnne Ry SRR R A

3-flueyd N{BithmhyineiRytretienylk Biripamoddim/1-1'-yl)-phenyl]-benzamide;

-dimethylaming-N44-(2-methyl-[1,31hjpyrrolidinyl- . .

3_ﬂuﬂ_(?_ﬁ5i%/ﬁ%%}w?5%_ %_a Iaré?myl-ﬁ ,%']'@ﬂ%lpyrrorl%lnyl—l -yD)-phenyl]-benzamide;

3-ﬂuBﬁﬁNi{ﬁeﬂ@l@mm@Maptmelﬂiyyﬁb@ymm%[lE},bhpp’lﬁ&hljd]rbelrzlalnjdé;phe

3 -ﬂur(;}/(l)%ﬂlz-?ﬁggchyl-[ 1,3'Tbipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenyl}-benzamide;

4-fluoro-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;

4-fluoro-N-[2-methyl-4-(2-(2R)-methyl-[ 1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide;

4-fluoro-N-[2-methyl-4-(2(2S)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
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3
-dimethylamino-N44-(2-methyl-[1,31bipyrrolidinyl-I'-y1)-2-trifluoromethyl-p
henylk benzamide; 4-d imethylamino-N44-(2-methyl-P
,31Thipyrrolidiny1-11-y1)-phenylkbenzamide; 4- dlmethylamlno N43
-methy1-4-(2-methy111,31bipyrrolidinyl- 1 -y1)-phenyl]-benzamide;
254-(formyl-methyl-amino)-N[2 -methy1-4-(2-methyl-[ 1,31bipyrrolidinyl- 1

5- ﬂﬁd’r%)—ilh‘%@ﬂjr’hh\p eNEAMIER) 11,3 bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
{4-[2-meth 5(2 methyl-[111- yl; pphyenylcar amgy?]Iz henoxy -benzoic

>-flueye; 2smeiped N -oyatRif - %éﬁmyh[éﬁrﬂémm@@mbw}bn Fiyil] penzamide;

5- ﬂubf?c)-‘P-'ﬁ?élMﬂlPN“ AMEAR130 %S?%@bﬂﬂﬁﬁl@@)@bﬁ%y%ﬁéﬁmoi'dmlﬁh%nyl
'-y1)-pheny1]-4-(1H-pyrazo 1-3 -y1)- -berizamide;

benzfl{@ imethy1-1H-pyrazol-4-y1)-N42- methyl -4-(2-methyl-[1

i [ phesy _y])-
> ﬂ!%%gr?ﬁ{é}fh er?gé%:ly}lﬁ[?y?}lﬂpyrrgllgﬁyl 1 y1 ;?h)é%? 4Og>c<lglzy lI-1 yh)-phenyl]-

benzgipdeizamide; 14

5- ﬂL%ﬂ@ Qt'ﬁ}’&h%rl(%r![h@mé@ﬁ% YR s 816 rdtdidy HEIaR A ¥ 1)

-benzamideg;
benzlam@dlmethyl -pyrimidin-2-ylamino)-N42-methy1-442-methy141,31bipyrr

s v s T e PR e
bengfm@ebipyrrolidiny1-11-ye-phenylRenzamide;

5- ﬂx(%r%”%tﬂ%’(szh% -Zﬁ%gg%t iml (J@%@Eﬁyﬂﬂ@]&ﬂg@o‘?ﬁ?&lﬂ %fls pﬂér?yﬁ %e%%lde,
5- ﬂuane@ﬁlnmﬁaﬁdm{a (gl ijigy ettt 1yBidipifhotidimg iyl phatyl]-
bene%li benzamide; 10

i niethyl -442-methy141,31bipyrrolidinyl-11-y1)-phenyl]-4-morpholin-4-

4- cly{memy[l%éh-z'aﬁhdé{l 3'Ibipyrrolidinyl- 1'-y1)-phenyl ]-benzamide;
D s e L
4-0“19113%1155?(@%1%62-03«6%%113 y$){tippeokdimydd,-yl)-phenyl]-benzamide;
4-chloro-N-[3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylj-benzamide;
3,5-dichloro-N-[4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3,5-dichloro-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl}-benzamide;
3,5-dichloro-N-[3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3,5-dichloro-N-[4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide;
2,4-dimethyl-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2,4-dimethyl-N-[2-methyl-4-(2-methyl-[1,3'|bipyrrolidinyl-1'-yl)-phenyl]}-benzamide;
2,4-dimethyl-N-[3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2,4-dimethyl-N-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide;
3-methanesulfonyl-4-methyl-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-
benzamide;

4-methanesulfonyl-N-[4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-
benzamide;

4-isopropyl-N-[2-methyl-4-(2-methyl-[ 1,3Tbipyrrolidinyl-1'-y1)-phenyl]-3-sulfamoyl-
benzamide;
N-[2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-4-(1-propoxy-ethyl)-benzamide;
3-methoxy-N-[4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl}-benzamide;
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benzo[l,;3]dioxole-5-carboxylic acid
[2-methyl-4-(2-mcthy141,31bipyrrolidinyl-1' yl) phenyl]- amlde
2,3-dihydro-benzo[1,4]dioxine-6- caragxyllc acid
[2-methyl-4-(2-methyl-0,311mpyrrolidinyl- 11-y1)-phenyli-amide;
20benzofuran-5- carboxylic acid

3 m%%honguri[nf é’l S)é%c gty W‘P%‘]b‘i’ﬂ? ol %dllr%rlyf‘)ﬁf] Sﬂé’ ﬁ%]enzémlde

enz

3- mﬁﬂh@iﬁyﬂ#@(ﬁ%ﬂb{ﬂﬂ]bifﬁﬁ)wwm@tﬂﬂwiomﬂhﬂy%aﬂyﬂéienzamide;
t
R R S RS B0 Db bsemidie.

-mﬁt-maghbkfébﬁﬂﬂg’ﬂuﬂ@(@—ﬁ%ﬂl}hé{)dy]ﬁt}bip}drohdmyl I'-yl)-phenyl]-benzamide;

4- m%%%r(%e#]y d é&e?&iﬁ ?f@iﬁg@l}?ﬁ%% %-yl}/%)-tr%?gor%r]ne@yij phenyl]-benzamide;
N-[{22neithig4(3! ]hil@i;h’ycb-lﬁﬂhﬁﬂhlpyr)@]@mﬂ] -1-irifephemyikgiidazamide;

N-[ 1@%}%%% Eﬁg gﬁ%aclgb Hﬁ%ﬁh—éﬁenﬁ h¥ ]'[-1:1 _Igglgcz)g)etrly Egrll_zamlde
N- [Mi{ﬁrﬂ-@-@27nﬁ€th§hfﬁ,m}h@§1ﬁ©ﬂhkﬂﬁ@12iC@[D@hyhyl@@drlﬂuoromethyl-benzamlde'

9 b AU AT AL SATBAID i

4- m%ﬁi@ﬂiﬂﬂoﬂy@i%@ﬂ&hﬁ@'BﬁU@WﬁMHMl’)}ﬂP@HM@MS@zamlde
1-isopro y1 E\’ nzo riazole-5- carboxyllc ac

4- mféh Xliﬁb(l%mhﬁ r{)}lﬁ-?f ]lg)fylﬁﬂ]ém]’la}npdé -phenyl]-benzamide;

4- m&ﬁﬁf&ﬁfﬁdﬂwjﬂzpﬂn&wi@%e&?ﬂb@(}ﬂ[@ﬁﬂﬂlfﬁnmeﬁ% =AhearyTiEbBikamide;
[1,31bipyrrolidiny1-11-y1)-phenylk
4- cy?ﬁmé\% Ir%egﬂslyﬁﬁﬁ.'gl@l@zérgo%}hg)ggghdmyl 1'-y)-phenyl]-benzamide;

’ 4-0%@3@%31—1@@%{6&{@”@/B"}b‘lﬁ%h@ﬁ@ﬁ‘%/ﬂ1 '3)i@enyl]-benzamide;

imidazo 1 2 -a p ridine-8-carboxylic acid
-CY[agl?n]éTﬂli &kﬂ%%lbsﬂ]ksﬁkédw ny X037 i e R FRAY R - Denzamide;

2- dlmethylarmno-N [4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2-dimethylamino-N-[4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-
benzamide;
3-dimethylamino-N-[4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-dimethylamino-N-[3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-dimethylamino-N-[4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-
benzamide;

4-dimethylamino-N-[4-(2 —methyl—[l ,3"Ibipyrrolidinyl-1'-yl)-phenyl]-benzamide;
4-dimethylamino-N-[3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
4-(formyl-methyl-amino)-N-[2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yI)-phenyl]-
benzamide;
4-{4-[2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-phenylcarbamoyl]-phenoxy} -benzoic
acid;

4-imidazol-1-yl-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;

N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-4-(1H-pyrazol-3-yl)-benzamide;

4-(3,5-dimethyl-1H-pyrazol-4-y1)-N-[2-methyl-4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-y1)-
phenyl}-benzamide;
N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-4-oxazol-5-yl-benzamide;
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imidazo[1,2-a]pyridine-8-carboxylic acid
[4-(2-methyl-[1,31]bipyrrolidinyl-1Ly1)-2- trifluoromethyl-phenyl1-amide;
2-methyl-1H-benzoimidazole-5-carboxylic acid
[2-methyl-4-(2-methyl41,31bipyrrolidinyl-11- y1)-phenyl]lamide; |
52-pyridin-3-y1-1H-benzoimidazole-5-carboxylic acid
[2-methy1-4-(2-methyl- [1,31bipyrrolidiny1-1'-y1)-phenylkamide;

N- [Zmﬂqiw—(yJnﬂédrjqe[nzpjm&&mimﬁyw%%i@ﬁ@i}m [1,2,4]triazol-1-yl-benzamide;
2-methy1-4-(2-methyl[1,31Thipyn-glidinyl-11-y1)-phenylkamide;

o@ealﬁ@&m?adi% RSt ol mretpidr (1,3 Toipyrrolidinyl-1'-y1)-

phe{@-lr]agéhyhﬁﬁ@ -methyl- 20[1,31bipyrrolidiny1-1'-y1)-phenylkamide;
1H-indole-2- carboxKl c acid

4-[(faOcSimetthyrpy oy %ry&Ta}ﬁWﬂﬂmJMd&;ﬂ@f%ﬂé?—methyl-
[1, 3@5'1159%’1%2‘7@@9 benzarmde

2-meth 2-methyl-[1, 3 Thipy rrolldln 1-11-y1)-phenylFamide; 1
@@Mﬁr&la}:}glw ,h— 2y 5)4 (6-0x0-1,6- dlhydro pyridin-3-
yl) b%;llgmﬁolldmyl 1'-y1)-phenylkamide; 5- methoxy 1H-indole-2-carboxylic
acid [2- methyl -4-(2-methyl-[I,31bipyrrolidinyl-11- yl) 25phenyl} -amide;
4- (llwq‘fy(ymmgjégpb})y%yz{ r(gnethyl -4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)- phenyl]-
bentdigthyl-4-(2-methyl41,31bipyrrolidinyl-P-y1)-phenylkamidc;
1H-indole-5-carboxylic acid

N-[JompiariyfA2 2oty ihyinguslidinglronbimpenydi«-prephokiarhigdecthyl-

bengdﬁl{agole -6-carboxylic acid
[2-methyl-4-(2-methyl-[1,31bipyrrolidinyl-r-y1)-phenylkamide; 301

N-[%mw&mé%@moﬂh&1dc]hlpxlméudiwhlcﬂbjmwmimorphohn -4-ylmethyl-

benz§1]n(1§é1 bipyrrolidinyl- 11-y1)-phenylk amide;
6-methoxy-1H-indazole-3-carboxylic acid

N-[Fomeidtriyt-4 2 metlesthy 143 1B iPmipylichiisinityD -phinplenideraigeraglin-1-yl)-
benHARglinc-3-carboxylic acid

[2- methyl 4-(2-methyl-[1,31bipyrrolidiny1-11-y1)-phenylkamide;
benBfiudldiaxphetrghdaxdinecsl tarstyticatldmethyl-[ 1,3'bipyrrolidinyl-1'-yl)-

4 (2-methyl-[1,31bipyrrolidinyl-I'- y1)-phenyl]-amide;
h
P eﬁIglﬁghp JBfhyrldlne 2-carboxylic acid

2,3- @hmmbimﬁzsﬁétwnﬁ@muwwimm [2-yagth5pHe@ymethyhitle Tbipyrrolidinyl-
_y? ethyl [1,8]naphthyridine-3-carboxylic acid

2-m “methyl[1,31bipyrrolidinyl-1'-y1)-phcnylkamide;
ben@ﬁhﬂmﬁ)—@@m&mﬁhbehr«brfﬁemetﬂyt-drl()bmyhﬁmb[d 3'Tbipyrrolidinyl-1'-yl)-phenyl]-
ami&%—methyl-4-(2-methyl41,31Thipyrro|idiny1-1'- y1)-phenyl]-amide;
benzofuran-6-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-yl)-phenyl]-
amide;
5-methoxy-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-
phenyl]-amide;
6-methoxy-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-
phenyl]-amide;
2,3-dihydro-benzofuran-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-
phenyl]-amide;
2,3-dihydro-benzofuran-5-carboxylic acid [2-methyl-4-(2(2S)-methyl-
[1,3'(3°S)]bipyrrolidinyl-1'-yl)-phenyl]-amide;
4-0x0-4,5,6,7-tetrahydro-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-
[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide;
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6-methyl-4-oxo-4H-chromene-2-carboxylic acid
[2-methy1-4-(2-methyl-[1,31bipyrrolidinyl11-ye- phenyIFamlde
benzo[d]imidazo[2,1-b]thiazole-2- cargﬁoxyllc acid
[2-methy1-4-(2-methy141,31bipyrrolidinyl11-y1)-phcnylkamide;
N44- (2 methy141, 31bipyrro|idiny1 11 yl) phenylpnicotinamide

| 2’5%!1 i?ﬁy %ft(f l{ﬁlél 31€ |ny 1%/ %ﬂiﬁ r|(1:||8néccfwtin%lmlgﬁ 4-(2-

methM‘[](Zr]bqiimsrﬂ:Hdngblpyﬂbqbihhnyl]md@ =2- trlfluoromethyl phenylknicotina
id id vl |
L L e b G- R e lhiggolicinyl- 1

y)-Zsvegipanoide:(2-hydroxy- ethylamMo) N42-methyl-4-(2-methyl[1,3"bipyrroli

6l e P e o i a5 s s R -y )-phe

[1, 3ﬁbibpmﬁ&myltdeygypllﬁhﬂﬁ};aﬁqmégrboxyl|c acid
cthyl)

mct amidc]
Hmé% %18 Ry dAHf‘zé}ﬁé{hgmz1&?13&5&}(‘#&%{&9@3114}1%4&&%%4%%ﬂ -yD)-phenyl]-
amid§N-[2-methyl-4-(2-methyl-[1 ,31]bipyrrolidinyl- |
henyl1]-6-morpholin-4-yl-nicotinamide; 4- bcrlzwf/l 1 H-pyr

imidlé%ﬂ HRYHSRG AR 2qickkpmethal Aneo mrathyi! illmrrohdmyl 1-yD)-

phe@h@ayfﬁ@mde thiophene-2-carboxylic acid
4-(2-methyl41,31Thipyrrolidiny1-11-y1)- phenYll am

imi 8%%@4@@ -%ﬂﬂg%}ﬁhc acid [4-(2-methyl-[1,3"] b1pyrrohd1ny1 I'-yD)-2-

mﬂ{lgrmﬁgm -AHSryNEbvideL 31b|pyrrolld|nyl -1t-y1)-phenylkamide;
30th|o ene-2-carboxylic acid

ekhyhonpoimidernler 39BipOFBIRmHA Iy m:BhdryRamsthy-[1.3 Toipyrrolidinyl-1'-
yl) I;hgy}qgu&ﬁdg -thiazole-4-carboxylic acid
[2-methyl-4-(2-methyl41,3]bipyrrolidinyl-I' y henyl]-amide; 17
'P32‘115‘§'r|%’lﬁ14 FeRRELSTRI SRl Poonepit 0&@3@0 acid [2-methyl-4-(2-methyl-

1, 3{]%1';'{3@%%&&2m%lﬁhfe%ﬁmiﬁi/d{éo“dmw -11- yl) phenyl]-amide;
5-methyl-2-phenyl-2 41 2,3]triazole-4-carboxylic acid

2-pypdinednyit] (beﬁifétﬁy izsﬁﬂnﬁpwbﬁamw acig TR pmethylkdntRdaethyl-
[1.3 %WMH&W B-srehemvicaeid

methy1-4-(2(S)-methyl-[1,3'(S)]bipyrrolidiny1-1'-ye- phenyll-amide;
2-0%p: g Wfpc(,ilgﬂ ng@gp ( ) p{oxyhc gmd [2¥meirz)hyl 4y(2—methyl—

[1,3 ﬁ%%m%m%lﬁwgﬁxﬁsqy%w&el -y1)-phenylkamide;
1-acetyl-pyrrolidine-2-carboxylic acid

1H-pinfetgathoprhicarigl A1 B osdprdReipiny alidistnyy hery brienide;

1H-indole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-y1)-phenyl]-amide;

lH-indole-Z_-carboxylic acid [3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide;

5-methoxy-1H-indole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-

phenyl]-amide;

1H-Indole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-amide;

1H-indole-5-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide;

1H-indole-6-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-amide;

IH-indole-6-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide;

6-methoxy-1H-indazole-3-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-

phenyl]-amide;
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101-acetyl-pyrrolidine-2-carboxylic acid

[2-methyl-4-(2-methyl-[1,31bipyn-olidinyl-I'-y1)- phenyl]-amide; Again

all of the conceivable salts of the above noted compounds including the

pharmaceutically acceptable salts arespart of this invention. The

compounds of this invention can be synthesized by any of the procedures

known 15 to one skilled in the art. Specifically, several of the starting
quifiaditerialsadsedy i tha drepaalen. ob the tonTN B Mdsyeldhdsdiveyigh Régy1]-amide;

known or are themselves commercially available. The compounds of this, '
6T SPF A QAN PR SETC TP o 2IR8 b lipaFerciny1-1-
yl)-Biemaibadsipsed to prepare similar compounds as reported in the

literature and as further described herein. For instance, as stated '
[1.{asRiiByidR s teiarbp il strid dsramg i P 2oe bruh i mateligingt 1'-yD-
phedigflasgghin U. S. Patent No. 7,223,788. Also, see R. C. Larock,

"Comprehensive Orﬂg?;nic Transformations,” VCH publishers, 1989. It

4-hydroey-wraend vl b Sanhiaidioe SrepRrerdiscinsaeybé wdeadbaly o
[1,3019i8ctdRaRtve (UnLHRnRNRHRR, such as for example, amino groups, to

avoid their unwanted participation in the reactions. Conventional .
6-clypstet i grdopg omepbé-cadenlkcruEneetd with-sahukld pribageaolidinyl-1'-
yl)_gm&lgﬂ%ﬂ({g;one of skilled in the art, for example, see T. W. Greene and

. G. M. Wuts in "Protective Groups in Organic Chemistry" John Wiley
6-mgthy szt -choomerye seabapidicsiftd bicrasing hrGartthyldrodteipyrrolidinyl-
1'—yi’)‘-‘ﬂHQﬁrl’]’jE%‘dE?ny limitation sulfonyl (e.g., tosyl), acyl (e.qg.,

benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl (e.g., benzyl), which
benzeld | eidarablsd b dbissettdrmaybioy Hidreigdid-eehydrbdéraeidildd .3 Tbipyrrolidinyl-
1'—yf3%15’z{918;i e, Qther 30 suitable amine protecting groups include

trifluoroacetyl [-C(=0)CF3] which may be removed by base catalyzed
N-[hyareigdisl-bh. 2 T iohidsey telSiml bobery Hemizobigeougds such as a Merrifield

N O T Bnides o e
N-[Jemmsheldibl? avdhoatblyy Sdnyyuratysid; foy lephemttwidetimide;  More

N-2RssHigally: disclgsed herei ali reCLISOLS: ised
e s e PRl
6-meiblyemiidine2-oaersiis RidHE-RetRBAR(N4mtbdd HalifHbifgrrolidinyl-1'-yl)-
pheﬁl:ﬁgglgﬁlﬁé-unless otherwise indicated. For instance, Scheme 1
iHustrates’the preparation of the intermediate [1, 31- pynolidinyl-pyrrolidine
S-chidforpn@erdyonhetenaRimadNdefimethbre (@ -Rigty i isilbipySchdimgl-1,-yl)-
suitably protected (for example tert-butyloxycarbonyl (boe)) pyrrolidinone
P hel%)#i:for}}rcé 1<'§Y(z€lsféllse’condensed with a desired substituted pyrrolidine of
o-befimrphorar(R) gyl -Ahj2efthkzyl-@-Konathrd U cliVe mymiokidion lpregh ehiregytd-nicotinamide;
from an intermediate of formula (3). For jnstance h.gondensati
P K BT LA S GRS o o ety
[ 1,3%bigtyasltdagdtdxybagriodtnydiidmidean inert atmosphere, such as nitrogen
tmosphere. The r ipn.can he,carried aut either at sub-ambient, . . .
N e R e e T e Ry sgpamice:
4-besuohlréHepprslard-catriad lauiad [QometaniEie (2turetat di30dpheatel itiny |- 1'-y1)-
h 'rlgssur of nitrogen. The reaction mixture is then worked-up using
P e‘B’ ¢&dfes known to one skilled in the art to isolate the intermediate of

thiophemesd ¢3boxy o iRl 2 Sefehye [, 3heintacrediald (3))iplbayl -amide;
._dc-protected to form. the desjred [1, 31-pyrralidinyl-pyrralidine of formula o

ol PERSBHE N PSRN A AT O U i by -amide;

thiogieR@itopsbioryexadvial ¢3 imete pPregenealof Ty drashlatisiaggat'-yl)-phenyl]-amide;
sub-ambient 20 to ambient temperatures, for example in the temperature

2-pyritige’ of bt e dortRsE R bR By bR hstnd S htapee lidinyl-1'-yl)-

pher@dcipaéemperatures can also be used depending upon the nature of the
intermediate of formula (3). Scheme
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step 1 boo™ N ( 3)R step 2 H 0--- N )V (4).R * boc N7LO

17

2-pyridin-4-yl-thiazole-4-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Jbipyrrolidinyl-1"-yl)-
phenyl]-amide;

5-methyl-2-phenyl-2H-[1,2,3]triazole-4-carboxylic acid [2-methyl-4-(2-methyl-
[1,3Tbipyrrolidinyl-1'-yl)-phenyl]-amide;

tetrahydro-furan-2-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-yl)-
phenyl]-amide;

1-acetyl-pyrrolidine-2-carboxylic acid [4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-amide;
1-acetyl-pyrrolidine-2-carboxylic acid [3-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-
phenyl]-amide; and

1-acetyl-pyrrolidine-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-
phenyl]-amide;

Again all of the conceivable salts of the above noted compounds including the
pharmaceutically acceptable salts are part of this invention.

The compounds of this invention can be synthesized by any of the procedures known
to one skilled in the art. Specifically, several of the starting materials used in the preparation
of the compounds of this invention are known or are themselves commercially available. The
compounds of this invention and several of the precursor compounds may also be prepared by
methods used to prepare similar compounds as reported in the literature and as further
described herein. For instance, as stated hereinabove a few of the structurally similar
compounds have been disclosed in U. S. Patent No. 7,223,788. Also, see R. C. Larock,
“Comprehensive Organic Transformations,” VCH publishers, 1989.

It is also well known that in various organic reactions it may be necessary to protect
reactive functional groups, such as for example, amino groups, to avoid their unwanted
participation in the reactions. Conventional protecting groups may be used in accordance
with standard practice and known to one of skilled in the art, for example, see T. W. Greene
and P. G. M. Wuts in "Protective Groups in Organic Chemistry" John Wiley and Sons, Inc.,
1991. For example, suitable amine protecting groups include without any limitation sulfonyl
(e.g., tosyl), acyl (e.g., benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl (e.g., benzyl),
which may be removed subsequently by hydrolysis or hydrogenation as appropriate. Other
suitable amine protecting groups include trifluoroacetyl [-C(=0)CF:] which may be removed
by base catalyzed hydrolysis, or a solid phase resin bound benzyl group, such as a Merrifield
resin  bound 2,6-dimethoxybenzyl group (Ellman linker) or a 2,6-dimethoxy-4-[2-
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(1) 19 Scheme 2, suitably protected (for example boc) pyrrolidine

alcohol of formula (5) is treated with p-toluene sulfonyl chloride to form

intermediate of formula (6). This reaction can be carried out using any of

the procedures known to one skilled jg the art, such as for example

carrying out the reaction in the presence of a suitable base such as

triethylamine and DMAP in 5 a suitable organic solvent, preferably an
(poBRIPHIRANSAD SR PBSHEDIOIHMSLRRNL 1 RifoBaISNA QR REIIPAYI hydrolysis, for

temperature conditions. In step 2, Scheme 2, the intermediate of
exa%P}ﬁlYféﬂ{égﬁécondensed with a desired pyrrolidine of formula (7). Again,

sucfyeandeasaiiany easiopsgaRes carsigskedt Msig ami ofdhBus precursors used
procedures known to one skilled in the art in order to obtain the
it

thetpfigrriechateysitienedaceordd)s 1 ticai atit cupershisatioh Sehetshd arb wherein
R, EARIEROUH RS- PIRSRIGR OFR PBRG. 3N EhARRIARSIAR: saIRaRATe in the

presence of solvents such as acetonitrile at ambient to super-ambient

tempiraitfierssndisbae 1 ilugptes Sbpepreparatienntdrsdigdsrgrediate [1, 3°]-
pyrxf(?lri_mﬂ —@Hélfﬁ'ﬁ@ r@@%%ﬂl’gtﬂt%[] bR ﬁsﬂy greclierieRqd irFﬁ'st, in step 1,

suitable solvent, such as dioxané, to form the desired stereospecific 15
Schigaenér shirBy-pyatehtsidy(ipyreshamnle iteerbtlore erhomsili es)) [pheslidinone of

for A% ngiE‘ IoHAd hAtIRG Intermedialss Al o _?%(%&@%P&@?A%) by any of the

formed in accordance with the process of this thvention with hi

knopmareduptiedepira{iospuolisidesiis Bontishndeamdaida herainbdfw byr instance,
NVeuh L YRHOHS SXANRIGR. 18 baDR FOAMICIHE UELUILY SAILAR ts such
Sucdetermllaﬁleg8 gy ec(?‘??iral HPLC,gezgr[Saéﬁ?eﬁ%e 2 Scﬁer%ee%éﬁlustrates fﬁ%g agenss S‘jw
as tpipeparationodlydriinorpiemyépptrodishytep prdiidinoiinegamadiaespbere. The reaction
canf 5@5#1‘51‘691&% i ?r i ude%n%neqltRg@g%ﬁsog%ﬂﬁglqgﬁﬁg% t 0.2 :‘:em)geratures and
cheme 3, suitably substituted nifrobenzene of‘formula (10), wherein X'is
presawsaitablytecalig suoupe28such ais CirficBQuir atiffaten OF@pégature at atmospheric
prescgpedgp r%% %V\élrtlh tjfﬁe[%'ég gibpry rr‘i)"tdi%yil'qwﬁogvcg%eeg-fufo{l 1%|a§ﬁ€ci&1?rr%elgr{gwn to one
foiin an Intermediate of formula (11). Such condensation reactions can
skilled in the art to isolate the intermediate of formula (3).

In step 2, Scheme 1, the intermediate (3) is then de-protected to form the desired [1,
3’]-pyrrolidinyl-pyrrolidine of formula (4). Such deprotection reactions are generally carried
out under acidic conditions, for example, in the presence of hydrochloric acid at sub-ambient
to ambient temperatures, for example in the temperature range of about -10°C to room
temperature. However, other suitable reaction temperatures can also be used depending upon

the nature of the intermediate of formula (3).

Scheme 1

step 1 NO\

-+ e e N
N/:% HN X boc
bOC/ 0] (3) Q
(1) (2) R R
step 2
HN@NQ
(4 R

Scheme 2 illustrates preparation of enantiomerically pure isomers of the

[1,3’]-pyrrolidinyl-pyrrolidine of formula (9), wherein R is as defined herein. In step 1,



10

15

20

25

20 again be carried out using any of the procedures known to one skilled
in the art. For example, such condensation reaction can be carried out in a
polar solvent such as DMSO in the presence of a base such as potassium
carbonate at ambient to super-ambient temperature conditions. 5In step 2,
Scheme 3, intermediate of formula (11) is reduced by hydrogenation or
other. known chemical methods, such as using tin dichloride i X
Sehg R G AL SO T O D R L ERTE 55 QERBRL@ Bformula (5) s treated
withoSaiasne dulfustratesoids pieBstatiareahegmp afrdsopitoraularly efdkisn can be
invention using either Method A or Method B depending upon the

carcd b P Ao ATBESHE R R B EP RO RSRASE R thetHesieips for example

carridfip @ftthe agictitselh aidtsrasiscepadeitywieralR RicRhRA A RHRI¢dDMAP in
. Slgﬁ%%ibed herein and R3 is hydrogen. In Method A, Scheme 4 the acid

dQTRIL rieie R g Pl B A M Qe Slu oD ShEBrAtedighloremethane at sub-

ammaﬂag:agaym@ﬁh&g@@g&{ge%dﬁmmgg one skilled in the art. Typically, such
conditions include without any limitations reaction of the acid chloride with

the Tht&iTRetiatesITe iUl (IBFimedisttaf dBryaid Bolvesndsapedswith a desired

pyri@XAmP lerdisRiare MethaBa AN Jith RERIBHER10h -akilehle HABE SHERASut using any of
pyridine. Such reactions are %enerally carried out at sub-ambient

the pipgsdvstaieneBmdiacs shillsdampe aroimerde inahiaie thmipierpediate of formula
(8). SYRBIcAMDIGRH2YRIRRSIAM R cATE RS HAYAI5AtE MU BRIEIR CEHEIBase such as

situations dependin%upon the nature of the acid chloride and the
potatfaimsaranngein thegyranensy, it IvvsoE Budciis meconiieleagbewyient to super-

ambAGHH SR Chalirambe reacted with the intermediate of fonnula (12)
under various reaction conditions known to one skilled in the art. For

insténted theSabfanstotrsunirrasdisteatfeamiih (réviheaistecstdoritium acid, such
as h{HR AnaH SURI@mbient {AMPESRILIE &%dég%&@n@?oofgﬁﬁ%@ &’és?féi&agg?eospeciﬁc

. reagents such as for example a mixture of N-methylmorpholine,
isomehgH fdxd henFistidioleryie EG . intermepigert formula (9). It has now been found

that the intermediates of formula (9) can be readily formed in accordance with the process of
this invention with high enantiomeric purity, specific details of which are provided
hereinbelow by way of various examples. In general, the enantiomeric purity can be

determined by chiral HPLC.

Scheme 2
CH
step 1 3 step2
(N T e —
boc—™ OH TsCl boc™ 0
) ®) S\ N—,
o H (7"
(7) R

boc/N/D"" N ——S—tep—B-—> H N/D
8) R ) R\c‘

Scheme 3 illustrates the preparation of amino-phenyl-pyrrolidinyl-pyrrolidine
intermediate of formula (12), wherein R, R; and R, are as defined herein. In step 1, Scheme
3, suitably substituted nitrobenzene of formula (10), wherein X is a suitable leaving group,
such as Cl, F, Br, or triflate (OTf) is condensed with the [1,3’]-pyrrolidinyl-pyrrolidine of

formula (4) in order to form an intermediate of formula (11). Such condensation reactions can
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Method A As already noted hereinabove, the compounds of this
invention can readily be converted into salts. More particularly, the
compounds of the present invention are basic, and 5 as such compounds
of this invention are useful in the forrof the free base or in the form of a
pharmaceutically acceptable acid addition salt thereof Acid addition salts
may be a more convenient form for use; and, in practice, use of the salt

agai®H® dRHESE By R WS §0 s RIctRiEe & IRee dooM: JinRACHISHYRIEN Eainexample,
be used to prepare the acid addition salts include preferably those which

I )
such) eofdeasHIRBn ERTHEMEAWRA FairdeWhsd, pHiRacalfRaIRPER AHEMEO n the

pres2alis, dhat isassaliscWhRSEoRRinm AR RANHOXIC AP SR -ambient temperature
pharmaceutical doses of the salts, so that the beneficial inhibitory effects

congfifihent in the free base are not vitiated by side effects ascribable to the

anigngeHlNagBpharmasadicallorssapiap(e PAlTQfRRIIRAGrogenation or other

I
compound Is preferred, all acid addition salts are useful as sources of the
knoyyge Himebgds, iFsh paraisdicieride shysspedaiypgdafp form the key
inteiRi€AMRIipge product as, for 15 example, when the salt is formed only for
purposes of purification, and identification, or when it is used as
intermediate in preparing a pharma%@lﬁ‘i%&ﬁ’y acceptable salt by ion
exchﬁnge procedures.  In another aspect of this q:q;bodirrl]gnt, a specific

diseash, a diorder or a cendjtion that can be1treated h the'c und
Oét,Qi ven iot}inclgdﬁ@ggﬁmiéﬁamh@ﬂ @‘ .5 l S N
siéep-ralat#d disorders (spetific 8xamples include withest/any i tation) /
narcolepgiycircadian rhythmgsle isorders, obstructive sleep Apnea,

ng movement and re§tless leg syndrome, excessive sleepiness

periodic li
and drowsiness due to medicatjon sfle-effect, etc.), neurological disorders
(specific ei%@gs that may be/ens er@glu but not limited to
dementia, Alzheimer's di§le§lseipl@j rosk$, epjlepsy and
neuropathic 25pain), neuropsychological and cognritive disorders (a few of
the specific examples include 22 withbtk any IliRnitation include
schizophrenia, attention deficit/hyperactivity disorder, Alzheimer's disease,

deprelditn? stbSHALS S AU XA BEST SATBBRRVRL iR AeiY Of thidnvention
usindesgdadhpsinbelpwibih vy cigRadiie exdmpiRSa taRLOmMPAMISiald carboxylic

formula (1) bind to the H3 receptors and demonstrate inverse agonism

acid\pfr oremte Rin&ricitriiy. the Fhrpepbibeeid dissboonifs tithfhloride, wherein R,

R,, ROVRHIiRN My hRyE Wbty drthedierimanieb siseases or conditions
ameliorated with H3 receptor ligands. Maore specifically, the compounds o

f
thelpridthethoenticis @i 4 theracih i dnad fosrmadirtetinesidragted with the
intert8 it ECBRIGBYA AP GOPRI g HISn8 KRG W OLIBRS SRRRIPIn IKERET. ThBically, such

compounds of this invention may be inverse agonists that inhibit the basal _
conditigpynistide nadaptbrwy tHaifateRp feasHeagRhibesaridichiodeepitidhe intermediate
of f&'ﬁ’ﬁl‘faﬂl??cﬁpﬁ QhIRERPQEANIVEINGRALRIBS: AddLioRG, §ihloromethane in the

compounds of this invention may also be partial agonists that partially
presefeelobe saitily betp/aitehis Py3ifdRe pRIHraRelioRay ISRl biscasEed out at sub-
ambfeH RIS IS ECeBIRAt SRYSIN & CAMROURLR QT0HUS HMEEHIMMRAGD super-ambient

differentially as antagonists, inverse agonists and/or partial agonists
tempespErtined GHIOR thalse p el iaeaimiers tion sLlad orstidenrsadggtaren the nature of
the dg&cagfgﬂgg/aﬁlae[h;@ngéﬁ%%mgI@%iyities of these compounds may allow

for utility to ameliorate multiple disease states as specifically enumerated

ab&veilarlyrhudvintbed Bspekewt thighiaveniory tisereidsofrioniduth 4 eeande reacted

Withqmﬁgﬂae%g{%e@éﬁ@ggg{mgla@iﬂvﬁ%&%?ﬁeﬁliﬁts&mmn@ & OHRo one skilled

consisting of sleep re Isorder, dementia, Alzheimer's disease,
in thmasitiplEos detasis, thgatidetifoomide, @tensioencteficitity peeantpditgte of formula (12)
at su Qa%%%%ﬂeﬁde%?grreggh%q iSRRI %ge%gmlglc?t S0 28l %E@téenfl s %or example
therapeutica 9e ective amount o%a ompound 0 Formula% T 6né o
a miskitkinftheract rgadiisp hpine clatoslthay ibezpathodbgims &M disease states
expressly stated herein are not intended to be limiting rather to illustrate
the efficacy of the compounds of the present invention. Thus it is to be
understood that the compounds of this 25 invention may be used to treat

any disease caused by the effects of H3 receptors. That is, as noted
ahnve the comnniinde of the nrecant invventionn are modiilatare nf HR
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All of the various embodiments of the compounds of this invention as
disclosed herein 30 can be used in the method of treating various disease
states as described herein. As stated herein, the compounds used in the
method of this invention are capable’of inhibiting the effects of H3 receptor
and thereby alleviating the effects and/or conditions caused due to the
activity of 1-13. 23 In another ﬁodi ent of the method of this
invention, the compounds of this ineé]éI ti3fi Ean be administered by any of
Wethatbthods known in the art. Specifically, the compounds of this

inV(gltion can beRdminiBtered by oral, intramuscular? subeytapéou
rm intratrqgh@ltra ritoneal or);,opp&q\] o@ Fi@i\
et angthet entbodimertt of thi inﬁn,-the&is also proviged a N: J
pﬁagﬁaceutical composiEL@w comppsing a pharmaceutically acc?gtable
Vg gand a compound of %ormu (1), including enantiomers,
stereoisomers, and taugpmers of said compound andd:)h%rmacgytically
ac&ptable salts, $ylvates rivatives thereof, with[said'sompdu
h thé ge@a&m imNprmula | aRgles -@ @N
R&s de%E‘ribed hereilthe phafmaceytical compositions of thissfiventith \ /
fetlttle H3 inhibitory actii?y and #fus are useful in treating any disease, R
condition or a disorder caused due to the effects of H3 in a patient. Again,
as desatilsedyabotesl dltcithbopreftiredenpoadiinenistbisthevenmipoundsreadily be
his.invention.as disclosed herein can be used.dn preparing the .. .
con R L o SRR om are s, and
as spttacorapewtitad Lonspositions af ¢thiscifuvémtion fareniofithit fteshge: forinsthe form of a
pharsr’rlljcch %%cgﬁlplee;[&é) 'Hfﬁﬂg aa%? Ig di%O%V(:siglr’tst rr%QrH le ,C?(tieglclﬁi%aaegetl tgarlnay be a more
solutions o susp%nsmns, metered aerosol or liquid sprays, 8rops,
conemipotifesnaotozirjentdy tqvisaiarnsepiobicrk $Hfar mtedrqpakeatesahts to use of the
intranasal, suplingual or rectal administration, or for agministration b .
o oo At At Bl A CoRBBLIS S 8 Db g include
prefimahifprihesaitalhizh? @riadoecemveekipbmrede witntiily derainisteatiphirfasceutically
accee%wbrpepg%l andln§ollubIe tsalt f the active compound, stuch as the (%Ieca oate tcal
DA 50 Be B bre S prOORTe R aBb & %fé(gélt’%lgn for PRIl fpharmaceutica
dosdnjeftion sdlts esodible thelpmeficttainibgdhe eftibee inpeadient mayrke base are not
... envisaged. For preparing solid compositio uch as tablets, the principal
it B SR G AR S Ao BER b PR B Bhe B rgareble sals
of stableting inghesiedt’s prefeasd;ailn a2k tadthodacibsarSustiseasesiieds of the free
talc, stearic acid, magnesium stearate, dicalcjum phosphate or gums, and
base SO SFahHALS GHECE ELGHIS, 25 o it P P Aot BIETBIAH st as. for
examplRpostich et ainiogn honp ganrepsseysitserdl @ tempadingtafifRation, or when
.. ._present invention, or a pharmaceutically acceptaple salt thereof When
it 1S CYEH ey R RS e B TERAEON CoRBEBRISHU S K GHSER B RRIit ton exchange

procie@dy, that the active ingredient is dispersed evenly 30 throughout the
composition so that t e,comg%s}ition may be readily subdivided into

eqUARP SRELAR R dBSAFE RIS Yo e BRI 2RI dHiRPEIGE Qi @ condition that

can DBisrselid prefiermylatiahsemapesition imeancsbslvided itadnitA9sagatation the
foims of the type described above containing from 0.1 to about 500 mg of

follogingrerivelfagresdabit of iRsdsresEmerientsAMBlstorae i Wi WYsagey limitation
narcdMpRS,CRNMEBi SO MK il 00 d8g, INRIGRNPELdrdettvel 1 SHRELOBMEdic limb

of the active ingredient. The tablets or pills of the novel composition can

MOV 4 G ettt s RIpOLTGE te PG TRIBCASFBh g YoTiRe B fdigify medication
side ¥TE80\RN 129825 AN AR HARION s fi o @mpipidheHabiel PPl fidRerated include

comprise an inner dosage and an outer dosage component, the 5 latter
but nedilimitsdre domenia Bpfesalispatte MulferleTyserarse Splsome atsl ey ropathic
painPeSERPEIGH B3R SIS L AV WRICH REWVES FoWestShAISIEdTatiqR b les include
the stomach and permits the inner component to pass intact into the
duodenum or to be delayed in release. A variety of materials can be used
for such enteric layers or coatings, such materials including a number of
polymeric acids and mixtures of polymeric acids with such materials as
shellac, cetyl alcohol toand cellulose acetate. The liquid forms in

which the novel compositions of the present invention may be
inenrnnrated for adminictratinn arallvr or by iniectinon incliide adiieniic

n
R
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The pharmaceutical compositions of this invention can be administered by

any of the methods known in the art. In general, the phaimaceutical

compositions of this invention can 20 be administered by oral,

intramuscular, subcutaneous, rectal,2intratracheal, intranasal,

intraperitoneal or topical route. The preferred administrations of the

pharmaceutical composition of this invention are by oral and intranasal
withegtesnAnaftthieknavwn feetbadsdshagninistesmploarndreritliegleractivity  disorder,

compasitions by an oral or an intranasal route can be used to administer

AlzZhgimes s diSSARSn dSPIRRS PR-ITREM S B ety G rlisish B ool vgiduparment).

statgs asselessdinadingrei Byswiigie greguedemabissaBRUESHPbARSSY formula (I)
. mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and especiall .
bindy i b0, 53 tEr P INNG/IR b SlmRPSTRL dBHSHSUABRTNEY FESHanklAidtaieipre! activity.

ThefeFSRIMED FriptuAdinee e ifhtion mayl ASNYERHOR ishfUEBRiment of diseases or
illustrated by the following examples which are provided for 30 illustration

condifignssuaddivgatshavithyHinmeerRiachpends thdpreswseificaiitofiemsesprpngs of the
presaEMabion 4 YEsddadheeremrlesandRRRMAtRRS Rt IPIAY HRereceptor by

terms used therein shall have the meanings indicated: "k(? refers to

antagpaiFae she potsidysab hearaecriony Fardherohs RgrapNE dspod thitdpy ggtion may be
inveRICERYRMSI AN R OIS %?E{Oﬁy"ék' theTRIS AR Qﬁ‘r’cﬁéy P&y ehfdBonists that

ounces, 'mo!" refers to moles, "mmol"” refers to millimoles, "pmole" refers

comp il blaskethe aatiste ofcresepiomigibititie seomistste 4 ddifirnallynthe gpmpounds of
this TN eHBISH SAQyHIUBIES patisPt @ﬁ%@iﬁﬁ?'ﬁ%ﬂi?%i&&t%% 8RN SctiGate the H3

refers to degrees Celsius, 5" refers to retenition factor, "mp" or "m.p. _
recepaparendhere iy Peirgonsss tbaéracttyalschnpeesnént; "biitusr ths romafeysds of this

invd@iBRIINGPUL RO Gy rElCrA L0 BRFSULR/ B IIMAIRES %@S{Cyé}‘ﬁal agonists

"cm" refeTs to centimeters, "nm" refets to nanometers; "abs." refers ‘
depegiskeguen toatonalferspyicdnsentingednec andfers tsstncenteationgcordingly, the
dirrmka MR refers 0 AimSIv S YXIAe, »BMR RIS Wneliorate multiple di

' N,N-dim%thy%egrmam%fde, "Cgl“ re ers%gé 1&'- 10 lclzar?l:l)f}gnyldiirenilt(j)zratazce)Igzm,u ipe disease
staters Mpeot@p cmenarstersatwdichloromethane, "DCE" refers to 1,2-

dic e, "refer icacid;" taO 't'hr tI‘ & Lxd' .

acgggg?ﬁ%%'a? e%[io tfc{ﬁlg osp I{;}tloeq{glﬁ%gr%&) ?éﬁ%%g,"lél(\é/lxﬁgérg atlolm isease
a pagdsbisaig iseasetbslsetathfren "hE Gorsfemsis pogyefttenadiped|divvksier dementia,

fers.to nol. "MeNH2" rs b thyl amine, "N2" refer . .
S R AN A A, WS hpercivi
disostee andSdtpAdskioefersrptisimgnadiumstarmghialsdd, pheptancheefpestioally effective

amoﬂﬁ?%P%aQC? HM%%#M relgzl refer:i to 4-hydroxymethylbenzoic acid
amino me resin, pp02" refers to

1,164es (ipthahyip bs phin oy fetily cemerquadiaslitimt () dightlorldei&3Ciid disease states

complex, "HBTU" refers to o ) .
exor SR s Bt 01 s e ISR ooy of the
compoiinds péfdrs pocdéisopropyiethyl@huine, 1CGeMerefeks tmed shantlieionogpounds of this
. "Met" refers to methyl 20 iodide, "AcN," "MeCN" or.:CH3CN'refers to .
mventlo{lorrl]xl%ﬁlé’e.;.]sg .tor é(%?zé VA 1|séase ca seg/l g}l d,hﬁrﬁﬁ?prse ]pe%[é\![é; receptors. That is, as

ace uoroacetic ac
notetesitaivd tbfusampNME ofetter p tesdntriatioytidapyti atiddudaters' bI?H3 refenstdos and may

ater, "BOC" refers to t-butyloxycarbonyl, "brine" refers to a saturate )
be L S R S REE S VRIErS Bt PR ot or in part by
H3 wudissaedar, "ttM" refers to micromolar, "nM" refers to nanomolar, "N" refers
to nqrmal, "TLC" refers ta thin layer 25 chromatpgraphy, "HPLC" refers to .
g DB VAR TR PSRBT RRIRARED | b CReeRITR ASsRFBsPd herein
can BRagsegaaciivmethdd. Bt 'tredfers toalasssafi @asngiatdCasratlesited herein. As stated

microcuries, "i.p," refers to intraperitgneally, "iv." refers to intravenously, .. . .
hereig the COmRGHRTISHSEd aiftfeBiEEIAiO L i cRRan G capabie plbibiting the
effediblr aigdeSeptoinaiatibredOuiitidin frplebree ctobkade, dondiudiiRals iddue to the

. = doublet of doublets; br = broad; LC = 30liquid chromatograph; MS =
activifne€ ddectrograph; ESI/MS = electrospray ionization/mass spectrograph:

RT = retention time; M = molecular ion, "-" = approximately. 26

Reactions generally are run under a nitrogen atmosphere. Solvents are

dried over magnesium sulfate and are evaporated under vacuum on a
rotarvs oavvanarator T C analhiepae ara narfarmed with EM <cience cilica Al
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10High Pressure Liquid Chromatography-Mass Spectrometry (LCMS)
experiments to determine retention times (RT) and associated mass ions
are performed using one of the following methods: Mass Spectra (MS) are
recorded using a Micromass mass spectrometer. Generally, the method
used was positive electro-spray ionization, scanning mass m/z from 100 to

1000. 15 Liquid chromatography was performed on a Hewlett Packard )
1100 SEAESBIBRY PIIFY & DaaiehofuRhidh RS e Sspgounds of this

invdrgvtethl aekadehiler&e g sdnl \bfletecisthyay alength m 220 fm agsbcifically, the
Sedere SEDEX 75 Evaporative Light Scattering (ELS) detector

COmpOHRES LTS IDELRRD (3ReRe grinisiszsd by o5t wfnyReN a0 Hhspitancous, rectal,

intratfathdd1 28#:0596 HndpcrivAe(@epida RRife (2.5 min) to 95:5 (3 20
min). Column: YMC Jsphere 33x2 4 nM, 1 ml/min MUX: Column; YMC )
Jsp%w’@?él%&@, XanﬁHﬂFg@@&lPRém@b% thEsAJirepgen, ofws e i plsas: grpvided a

phafPABéNitAI9 e Bedifln) T&)&%@s(ﬂfg‘l RidharmbdeliZealiYCad f3%Ar and a
nM, (ACN+0.05%TFA):(H20+0.05%6TFA) = 5:95 (0 min) to 2595:5 (3.4

compRnRfo 95 B an(h) Gusivdine JapmErIB o HHRRiReIIAEN roddagtomers of said
comfggmﬂ@ afid bRk IR TG SR 18D (810313 IOr IR AV AR of, with said

:5 (3.0min) The following examples describe the procedures used

comppure hivapa the st vbyiBirs s tasioy hin devarele ks gy e ibe theerein.

PreRargtian;pldneFaNPEKNGS. Ah IS IRE R AT ERMER 1M Efion feature H3
_Intermediate (i) 2-Methyl-[1,31bipyrrolidinyl-I'-carboxylic acid tert-butyl
inhipidesy gerivity anfothuscitrigpesiNDBORIBD prOIiNARIfe (anEitignae.g disatdpr caused

due ABAiReMeHMPYFOAING @-P2t@n22- ABROHELFRUWAESNRIGDYS the preferred
addition of 22 9 mL of 1 M MCI in ethet info the DCM solution of

embpdigegAty gy ietisempraméy apdrateneniipes Berlotedharcitertbsowediadreparing
the pharmaceutical compositions as described herein.

Preferably the pharmaceutical compositions of this invention are in unit dosage forms
such as tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions,
metered aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories; for
oral, parenteral, intranasal, sublingual or rectal administration, or for administration by
inhalation or insufflation. Alternatively, the compositions may be presented in a form suitable
for once-weekly or once-monthly administration; for example, an insoluble salt of the active
compound, such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. An erodible polymer containing the active ingredient may be
envisaged. For preparing solid compositions such as tablets, the principal active %ngredient is
mixed with a pharmaceutical carrier, e.g. conventional tableting ingredients such as corn
starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate
or gums, and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present invention, or a
pharmaceutically acceptable salt thereof. = When referring to these preformulation
compositions as homogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided into equally
effective unit dosage forms such as tablets, pills and capsules. This solid preformulation
composition is then subdivided into unit dosage forms of the type described above containing

from 0.1 to about 500 mg of the active ingredient of the present invention. Flavored unit
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5sodium triacetoxyborohydride slowly under N2 at r.t. The yellowish milky
solution was stirred at r.t. overnight. LC/MS - m/z 255 and 199 ([M+FI]
and [[M+EI]-tBur). The reaction was quenched with ag. NaHCO3
solution. The two layers were separated, and the aqueous layer was
extracted with DCM (20 mLx2). The combined DCM extracts were washed
with sodium bicarbonate (10 mL), and brine (5 mLx2), dried (anhydrous 10

dosRUFSHBM SARR IR IS TESh A FANCERNALEY, 1B VaCYS. TNEspryfle o) mg, of the

product was purified on a silica gél column, eluted with DEM and 7.5%

actiygappredipnt MEbegieblas @m@a&ﬂwﬁdhﬁdlggeb ¢munps.fs01gsqyié1@:994%.or otherwise
compemded b ite T+ oo (K% Wﬂiﬁ%%wadé?ﬁ%géegfaﬁo@&lged action. For

-Methyl-[1,3Thipyrrolidinyl hydrochloride 15 2
exappige thy|tpblsPasyrid din gomprseraxiiicndibaeet dndiphesitsr (losagnadianenent, the

latte&)tejglﬁf?ﬁecﬂeaﬁ%eoéaﬁ%ﬁg\re%é?@%{%mﬁp Pé’ﬁﬁe‘ife%‘%dtwgr&&%%ﬂ{s”&&é be separated

oxane at OC. The solution was stirred under nitrogen at r.t. .
by apventsightlayerChiobosketH o SEM)ididasntiutdnt threstrarticly anditestalits the inner
N e Q h ouionwit{l< tiring. The tlg1 was 20. ., teri
comPénliiS PRSI R RRHON WD BEHOGL AP ELTR (et of materials
can rbenoved! fiyr esreporatiorctdayrrmess togeighestite corfppmlndraéuding a number of
hygroscopic gummy material, 5.3 g (-100 %.), This material was d
poly HEE AR A S TN CL R ol Wi LI RAGHAIAIAARAL coty alcohol
and L@MBsRIEeta@®35 minutes, MS: 155 (M+H)-. 28 1H NMR (D20, 300MHz):

?n%?lé(er?_%q?ﬁ%?fé% %Z?V%%%r%rﬁ% g\:](é)}?g?f(%sréi)n’éﬁé%]);ﬁ% grp%%%?egre@f 1211'\;6811'&011 may be
incoftfo(Benhefitvy bednimtintegaiven iy, 3t bbyy ioficiigh Sinclude aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions
include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

The pharmaceutical compositions of this invention can be administered by any of the
methods known in the art. In general, the pharmaceutical compositions of this invention can
be administered by oral, intramuscular, subcutaneous, rectal, intratracheal, intranasal,
intraperitoneal or topical route. The preferred administrations of the pharmaceutical
composition of this invention are by oral and intranasal routes. Any of the known methods to
administer pharmaceutical compositions by an oral or an intranasal route can be used to
administer the composition of this invention.

In the treatment of various disease states as described herein, a suitable dosage level is
about 0.01 to 250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and especially
about 0.05 to 20 mg/kg per day. The compounds may be administered on a regimen of 1 to 4
times per day.

This invention is further illustrated by the following examples which are provided for
illustration purposes and in no way limit the scope of the present invention.

Examples (General)
As used in the examples and preparations that follow, the terms used therein shall have

the meanings indicated: "kg" refers to kilograms, "g" refers to grams, "mg" refers to
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2-Methyl-[1,31bipyrrolidinyl hydrochloride (Intermediate (ii) obtained
above, 5.3 g, 21.6 mmol, 1.12 equiv.) was dissolved in anhydrous DMSO
(30 mL) To this solution was added E;-Sfluoro-z-nitrotoluene (3.00 g, 18.78
mmol, 1 equiv.), followed by powderéd 10 potassium carbonate (8.9 g, 65
mmol). The suspension was heated on an oil bath to 85C for 4h when the
. starting magerial was consumed gs determined by TLC (5% MeQH in o
il SRR AL CSTS, (YT SRen Ao (6L SIS P Wi fugynds. “oz
refef§Lt®f dafdds, ThEWGRASr MBI SCPAAISY, A7 SAUBRISIIRYANER" refers to
. extracted with DCM (20 mLx2). The co'r'nt')'ined DCM extracts were Wz':}sh"ed
micipapleseiuiBlearbRelo20amoleil bRnereissmioxMeemiednis or "ml" refers to
mil{ARRY LS RAASIHIMCAIRARATE), HRIRA, ANd SANGCREAGdAN VA orees Celsius,
The crude product was purified on a silica gel tolumn, eluted with 5%
"R Mdofrsn D Chiediget fretaitld mpmpouind as asfetioiw sokdtiaggepainfinfdec” refers to
aecHE AP M 30 (2D LTI GRR MK, CRCHEY B304 -
eC9:92, 1H),’6?§é (ba, g) I—I|92 1%%%.58%@%—( ,8%4-3. mQé; , 3?8%3%.7 pressure n
millippeterd o ngtcigy3Homl 2128 (onedkicteds(rimm His ftroGo(nandhipters, “abs.” refers to
Integmedi 1v), 4-(2- I-[1,31bipyrrolidiny1-1'- {0 henylamin »
s e 1 T b R AT B0 refers
to dimtshpriestitiexide,(iiij Dbi&in edfatsote N, 193 gnathy Humodnindd e Ol MRS refers to 1,1'-
-aerated an nj%@p was qtroduced. 25To this solution was ed
Carbg%y%jﬁt%ﬁf%lr%is mlxtureo\fvagqéﬁrréd Une grt 3(/1 a jr%gp eg?}%ngt r}?g frc?rf ers to 1,2-
dich8irogthan¢] 0O Ee 0¢feirs DCM)erwhloGiViSidh Sttt nefaction stlad acetate, “PBS”
co te, The mixure .pa ough a Celite pad, rinsed with .. ., .
rete S B M RS L B AR v, PG
refersrdgroygthyBoeugty tolyieMde® EEd distr browr thguid, afidée M getfitrd @o igthyl amine,
«g Yacuum to .obtain the tjl pound as.a gummy.black liguid,,1.7
N e R C TR S BT BB R R R gy et
“LAddrsterage. IMSu266l(kirtds). ntéridedfatetane” refers to n-heptane, “HMBA-AM”

resinz_lfe%g{r)s_Moem}lnlglgf’osx]ytg}@(ﬁgf%gﬁ%w )é(g{gcg}lrggg emfethyl resin, “PdCl,(dppf),” refers to

1,1"-bis(diphenylphosphino)ferrocene-palladium (II) dichloridle DCM complex, “HBTU”

refers to 2-(1H-benzotriazol-1yl)-1,1,3,3-tetramethyluronium hexafluorophosphate, “DIEA”
refers to diisopropylethylamine, “CsF” refers to cesium fluoride, “Mel” refers to methyl
iodide, “AcN,” “MeCN” or “CH3CN”refers to acetonitrile, “TFA” refers to trifluoroacetic
acid, "THF" refers to tetrahydrofuran, "NMP" refers to 1-methyl-2-pyrrolidinone, “H,0”
refers to water, “BOC” refers to t-butyloxycarbonyl, "brine" refers to a saturated aqueous
sodium chloride solution, "M" refers to molar, "mM" refers to millimolar, "uM" refers to
micromolar, "nM" refers to nanomolar, “N” refers to normal, "TLC" refers to thin layer
chromatography, "HPLC" refers to high performance liquid chromatography, "HRMS" refers
to high resolution mass spectrum, "L.O.D." refers to loss on drying, "uCi" refers to
microcuries, "i.p." refers to intraperitoneally, "iv." refers to intravenously, anhyd =
anhydrous; aq = aqueous; min = minute; hr = hour; d = day; sat. = saturated; s = singlet, d =
doublet; t = triplet; q = quartet; m = multiplet; dd = doublet of doublets; br = broad; LC =
liquid chromatograph; MS = mass spectrograph; ESI/MS = electrospray ionization/mass

I

spectrograph; RT = retention time; M = molecular ion, “~” = approximately.
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CH3 To a solution of N-BOC-3-pynolidinone (1.26 g, 6.83 mmol) and
2-(R)- c) methylpyrroline (0.83 g, 6.83 mmol) in DCE (20 mL) was added
powdered sodium triacetoxyborohydride slowly under N2 at r.t. The
yellowish milky solution was stirred afgr.t. overnight. LC/MS showed m/z
255 and 199 (base peak and M-tBu peak). The reaction was
guenched with aqueous NaTICO3 solution. The two layers were

sepreateidna N ibRRULOUalayRINasS X aCeshHH REM (81Rhi2)re dried over

The combined DCM 15 extracts were washed with sodium bicarbonate

magne§ R SURGHHEAES RAPTAHGE ESh FPGHITS Pbfiitin eapiaiae), TLC analyses

are PUERRHAANAGONCEIH IR @ﬂ%ﬁ%&@ 60 12 SAUIR R ASHCHW RS PMHIEE, 0D Rirradiation.
silica gel column, eluted with DCM and 7.5% MeOH in DCM to get a liquid,

Flash shrgrusiagraphyels PRIEINCH 1156 A 5ehinepatksdesiicrogesconridgss)) The 'H

NMWapdraated With.16 sobvafi4 ¥hHE e inigdioxans atlen Tie SRE00 WRstrometer with’
stirred under nitrogen at r.t. overnight. TLC (10% 20MeOH in DCM) did not

an Ajetécl meseErifganhieTially reondegiy paddent (sraRgRTe BbRiden ertied solvent,
suclfntérg'%j-mtg%gv e @ﬁﬁ?glm%ég&ﬂ%%ﬁ%ﬂtw t%ﬁgﬁ%ﬁ %ﬁstaﬁ%s (0) are

. The solvent was removed by evaporation to dryness to get a
indipatgdoscppiis penmion Saitanditydrirenexdetdomptsifioteunkidinys the internal
stangiaig.g (-100 %). This material was used without further purification in

subsequent steps as described below. 25 LCMS: RT = 0.35 minutes, MS:
1551igh+Bjessure Liquid Chatenategiapbyvass Spectrometry (LCMS) experiments to

2-(2R)-Met I-I'-‘rf:fl-m |-4-nitro-phe 41 31bipyrrolidingl 30 H3C
e oD Mol erd 1 204, 10T AR WAL LD S Tyt ae one of th
foll G eTtmtsis solution was added 2-(2R)-methyl41,31bipyrrolidinyl

hydrac Ior(i% 2.30 g, 15 mmol), folloyved by powdered potassium
Mo RS L 0 e R XM RO R IR, g oncrtty, he
methedenstidevstarting ivatettziwapeonsunrtdas detatnigadasy T/ fio¥ 100 to 1000.

. MeQH/DC (%Fang LC/MS. To the,suspepsion weye ad eéj][ L.of water
Lia B RS R A R ER R S By pump &
Degtlayer, wasxébdrgctéetavitirsD Gdd(20 arel- xPewlee cBamkinéd IDAM SxtikacttlV  detector,

ere was with sqdium bic t mlg}, nd pri 5 mLx2)
W R VAT FSETR bt HIBREG HictABHE SRR fo(ELS) detecor
tempeaatife to JH1€ ONydepraeistatas. purified on a silica gel column, eluted
with 5% MeOH in DCM to get the title compound as a yellow_solid after,
LCThi '.(% A

0. AR 306 ISR AL, FEPNNIR (e BT 30N 2428, T ao 95°5 3
minPld3 38 ad, Bptede 6 B3 EM, A 3a2kim), 3.00-2.78 (m), 2.64 (s),
1.7-:2.2 (m)1.5 ém), 1.06 (d, 6.6Hz%, 1.14 (d, 6.6 Hz). Intermediate (vii)

MUX5 590y Y% -eﬁﬁ)@’fﬁéﬂiﬁﬂ:[i,@ BitYrrolidinyl-11-y1)-phenylamine
Grad (AcN+0.05% TFA):(H20+0.05% TFA) = 5:95 (0 min) to 95:5 (3.4 min) to 95:5 (4.4
min).
LCT2: YMC Jsphere 33x2 4 uM, (AcN+0.05%TFA):(H20+0.05%TFA) = 5:95 (0 min) to
95:5 (3.4 min) to 95:5 (4.4 min)
QU: YMC Jsphere 33x2 1ml/min, (AcN+0.08% formic acid):(H20+0.1% formic acid) = 5:95
(0 min) to 95:5 (2.5min) to 95:5 (3.0min)

The following examples describe the procedures used for the preparation of various
starting materials employed in the preparation of the compounds of this invention.

INTERMEDIATES
Intermediate (1)

2-Methyl-[1,3'Tbipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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2-(2R)-methyl-11-(3-methyl-4-nitro-phenyl)-[1,31bipyn-olidinyl (2 g, 6.9
mmol) in McOH (15 mL) was de-aer%ged and nitrogen was introduced. To
this solution was added Pd-C (10%, 0.20g). The nitrogen was replaced
with hydrogen and the mixture was 20 stirred under H2 atmosphere at r.t.
overnight. TLC (10% MeOH in DCM) and LC/MS showed the reaction was
complete. The mixture was passed through a cclite pad, rinsed with

methanol. The filtrate was concentrate%ﬁryn s, gnd further dried
under high vacuum to yield the title compoupd as alreddish brown liquid
after drying under high vacuum, 2.02g Y yield)CFhis material is used
in the next step without further pu@ﬁcﬁgn. MS: 260 25(M+H F). 31

Inteliediate (viii) 2-(2S)-Methyl41,31bigyrrolidinyl hydrochloride The

titlte compound was prepared ipy ztlw@gugﬁsubstantially the same as
intermediate 5(v) by condensing’N-B C-B-Syrrolidinone (1.26 g, 6.83

mmol) and 2-(S)-methylpyn-oline, folldwéd by de-protection with
hydrochloride in dioxane. LCMS: RT = 0.36 minutes, MS: 155 (M+H). 11-1
NMEE BN ONRD 2 Iy (iabidneone 23 5 £2m)meed) i Zmethpyrrolidine

(1.98-53209) raftl) (- 98 t(00ds 1@ de(BY .24 B ATDf 20 MtSEMEdiale (9] in ether into the
3-(3R)-(Toluene-4-sulfonyloxy)- yrrolldlne-l-carb%c acid tert-butyl

DCMspapution afrduneitydryiadtrfidarvasepitgetit méﬁb}swér%/ﬁded powdered
sodieMOFSIR &R 1S3 MHRyL R EIUN,) Angli 15l 9@1?6Wﬁéﬂr%%<9(§Mution was

The solution was cooled to an ice-water 15 bath and evacuated an

stirgel A& d- WHETRIBRS g o ABSthid G sV 4Bdiedlh arifidd diiaRyl).
(-)-NrB PGBl W%%{MEHEQ' DgthPKY CREER DT AN RN { 1R e PersWER separated,

mmol) in 50 mL of DCM, followed by DMAP (0.66 g) and triethylamine
and (thg 2qpEousT Hy FoNitib s asted rraghuRE HitFogdr Sverhighesrohingd R extracts

werd LfadRed0 MaPddmhEMicshower the crmpletion githe seastion Tcn‘?edz éanhydrous

reaction was quenched by addition of polymer-supported amine (8 9), '
potasgiEHcal aiFe 1 (U EIE o BIOMISeRS athdeid. VRS rddsienaiepwdsoiashayrified on

a il EI30G{| MydasrambenpigwesOyabte QHEN R PR IR%:BPound as a

~ dried (K2C;O3’), filtered through a siliga gel pad, and concentrated to
liquigh{aifl eHeyiglt 8abnpolyHy 385a(WthD, 15182 §-600 &6dYlaNE: iBd3GMX»NaT);
TLC (BCM) Rf =0.3. Intermediate (if)

2-Methyl-[1,3"Tbipyrrolidinyl hydrochloride

N
- 2HCl
N—  CH,

2—Methyl-[1,3’]bipyrfolidinyl-l'—carboxylic acid tert-butyl ester (Intermediate (1)
obtained above, 5.50 g, 21.62 mmol) was treated with 20 mL of 4 M HCI in dioxane at 0°C.
The solution was stirred under nitrogen at r.t. overnight. TLC (10% MeOH in DCM) did not
detect the starting material. N, was passed through the solution with stirring. The outlet was
passed though KOH solution to absorb HCl for 30 min. The solvent was removed by
evaporation to dryness to get the title compound as a hygroscopic gummy material, 5.3 g
(~100 %). This material was used without further purification in subsequent steps as

illustrated below. LCMS: Ry = 0.35 minutes, MS: 155 (M+H)".
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1H NMR (CDC13, 300MHz): 7.80 (d, 9.0Hz, 2H), 7.35 (d, 7.8Hz, 2H), 5.04
(bs, 1H), 3.45 (m, 254H), 2.46 (bs, 3H), 2.05 (m, 2H), 1.43 (s, 9H). 32
Intermediate (x) 2-(2S)-Methyl-[1,3'(3'S)]bipyrrolidiny1-1'-carboxylic acid
tert-butyl ester 28
3-(3R)-(Toluene-4-sulfonyloxy)-pyrrolidine-1-carboxylicacidtert-butylester
5 (Intermediate (ix) obtained above, 15.82 g, 46.4 mmol, 1 equiv.) and
'H ﬁMR)(Z)metmdm%ndu@@ (ﬁbtajr@jﬁfﬁ‘?m AslvangedAsysupeties) 3 @8, 2.66 (m),
92.79 mmol, 2 equiv.) were dissolved in anhydrous CH3CN ( 150 mL)
2.2 & &@Peés‘lécﬂ?ﬁ}on was added powdered K2CO3 (powder, 325
mess, 98+%, 14.11g, 102.08 mmolyZ2eqiied @yt The suspension was

heated in an oil bath maintained at 80C for 24h. TLC (3% MeOH in DCM
for starting 18-MatBrial (Shaihalrsvirriaberyh) Deiitaypidétianl showed

that the SM was consumed almost complet C/MS showed very little
amount of SM at raiz 363, ih& @\ suspension
was concentrated to dryness. Thg e aker\n water (25 mL) and
DCM (80 mL) The two lay, R rated, and the eous layer was
extracted with 15 DCM (204nL x 2)"The combineg, CM extracts were
washed with sodium bicarbonate (25 mL), and briné (25 mL), dried

(anhydrous potassium carbonate), filtered, and concentrated in vacuo.
The crude product was purified on a silica gel column, eluted with McOH
in BAYe{ly db%l%}t@‘(dpéilmé Tdrephinsisimfaistmgdistmithakimard ove. 5.3 g,
21. 6@311@1 L}Q%q&%v-) 144 FuRMISS) M%nﬁ? éMW@@%‘?‘d‘MB CROMEZo lution was
13):'3.15'(m, 2H), 3.3 (m, 3H), 2.97 (m, 11-1), 2.71 (m, TH), 2.47 (m,
add%)S -flggqr;mitolugee] . 637(1% HH). ’178461{(3109,&)1 X08Yd; dcﬂ@zv%jvy powdered
potatkgﬁﬁfa‘%‘t%g?%{%“g@(ﬁﬁés'mm5‘.[11%%(%'1%88@6&%%%!&%21%{ BRPYHIBARD 85°C for
4h when theystartmg material was consumed as determined by TLC (5% MeOH in DCM) and

LC/MS. To the suspension were added 20 mL of water and 50 mL of DCM. The two layers

were separated, and the aqueous layer was extracted with DCM (20 mLx2). The combined
DCM extracts were washed with sodium bicarbonate (20 mL), and brine (15 mLx2), dried
(anhydrous potassium carbonate), filtered, and concentrated in vacuo. The crude product was
purified on a silica gel column, eluted with 5% MeOH in DCM to get the title compound as a
yellow solid after drying, 5.47 g (100%). MS: 290 (M+H").
'H NMR (300 MHz, CDCls): 8.10 (d, 9Hz, 1H), 6.36 (bd, 9 Hz, 1H), 6.28 (bs, 1H), 3.4-3.2
(m, 5H), 3.00-2.78 (m, 2H), 2.64 (s, 3H), 1.7-2.2 (m, 6H), 1.5 (m, 1H), 1.06 (m, 3H).

Intermediate (1v)

4-(2-Methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine
H,C

H,N N@\
1
H,C

A solution of 2-methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3']bipyrrolidiny! (Intermediate
(i11) obtained above, 2.23 g, 7.7 mmol) in MeOH was de-acrated and nitrogen was introduced.

To this solution was added Pd-C (10%). This mixture was stirred under H; atmosphere at r.t.
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The title compound was prepared in.a manner substantially the same as .
intermediate (x) by condensing

3-(3R)-(toluene-4-sulfonyloxy)- pyrrol&%me -1 -carboxylic acid tert-butyl
ester (Intermediate (ix) obtained above and R-(-)-2-methylpiperindine
(obtained from 5 Advanced Asymmetries). LCMS: RT = 1.05 minutes, MS:

for 31 FHCEA MR PN TS ORNER f BSTRa plee. The

mixtudOwds @e@kd:zi, tBH))lgh a Cehte pad, rmb@tﬁﬁmﬁdﬁtﬁa@ﬂﬁ) The filtrate was concentrated

-(3S en qu n xy) nnlidine-1-car oxyllc cid tert- butyl e
ds@éegv% 1‘4 Si YsHBR o Yis er_a,@m. thrgd ﬁ?@r drying

undef atyhy@&auﬁra@%tﬁhe@wmmaﬂa@u ateanamng Plageslqui) NTOYEREY%). This
is solvent was added (3$)-1-BQC-3- pyrrqlidinol (obtained from

matﬁ{é%i&%ws? dansenad EeRmUNOBNEB ORI Ao BhdATaRss RIS AMHHD).
an ice-water bath. To this cold solutjgeemmsiaeded a solution of
p-toluene-sulfonyl 15 chloride ( .67 g, 50.87 mmol, 1.5 equiv.) in 20 mL of
DCM. The ice-watdBalGiae!r Ry MY SbrdreshiprSStired under
nitrogen overnight. TLC (5% Me0O1-1 in M for SM, 12 visualization;
DCM for product, UV) showed the completion of the reaction. The reaction
was quenched by addition of g0l rted amipgy(¥.5 g), stirred 30
min. 50 mL of DCM was addad and filteredl. The filtration pad was washed
with DCM. The organic was 2§ washed witH3P04 (1M, 2 x 50mL),
followed by NaHCO3 (50 mL, brine (50 mL), dried (K2CQO3), filtered and
con]ientxatadaﬁoalquifidNTB'[S(\ZvaSppnﬂﬁaleﬁea 1.9 silica g8l aatusin @ad 2-(R)-

u3| 2% H in D M to, ohtain roduct, g (77%

e e b v R B0) e b e RSO0 b bbg dired. sodium
trladﬁtalybﬂrdﬁljﬁtrﬁﬁ%(dmr&wah&ﬁ&z%l tZ%&%@thNWS&@%AHZaS stirred at r.t.

CD 8.7Hz 8.7Hz, bs, 1H), 3.45 (m,
OVGT%E@E@ meﬂan@??éﬁ)arér%é%@a?aes Pl

2- (23)7N@ﬂ’lwr{m&@ﬁﬂﬂl@wmltﬁlraﬂu&&u@@ﬂém@ 3eldtient-butyt esterayers were

E J—IﬁC?(o---(O 3C CH3

separate the aqueous layer was extracted with DCM (10 mLx2). The combined DCM

extracts were washed with sodium bicarbonate (10 mL), and brine (5 mLx2), dried (anhydrous

potassium carbonate), filtered, and concentrated in vacuo. The crude product was purified on
a silica gel column, eluted with DCM and 7.5% MeOH in DCM to get a liquid, 1.29 g (yield:
74%). This thick liquid as obtained above (1.29g, 5.08 mmol) was treated with 16 mL of 4M
HCl in dioxane at 0°C. The solution was stirred under nitrogen at r.t. overnight. TLC (10%
MeOH in DCM) did not detect the starting material.

N, was passed through the solution with stirring. The outlet was passed though KOH
solution to absorb HCI for 30 min. The solvent was removed by evaporation to dryness to get
a hygroscopic gum (HCI salt and hydrate, exact composition unknown), 1.32g (~100 %). This
material was used without further purification in subsequent steps as described below.
LCMS: Rt = 0.35 minutes, MS: 155 (M+H).

Intermediate (vi)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'bipyrrolidinyl
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3-(3S)-(Toluene-4-sulfonyloxy)-pyrrolidine-l-carboxylicacidtert-butylester
(Intermediate (xii) obtained above) (6.82 g, 19.97 nunol, 1 equiv. ) and
S-(+)-2-methyl- 10 piperindine (obtained from Advanced Asymmetries),
(3.40 g, 40 mmol, 2 equiv.) were dissglved in anhydrous CH3CN (65 mL).
To this colorless solution was added powder K2CO3 (powder, 325 mess,
98+%, 6.10g, 44.2 mmol, 2.2 equiv.) at r.t. The suspension was heated

with stirring under nitrogen qeCan oil bath maintained at 80C for 24h.
TLC (3% MeOH in DCM for SM, R.5° A\ eOH/in DCM forproduct) showed
the SM was consumed almost 1 ;éomp el}é?i;)xﬁw owgd very little
amount of SM at m/z 363.0,NTha suspension was cogcentrated to
dryness. The residue was taken in water (25mL) and HCM (80 mL) The
two layers were separated, and the aqueous Iaye%s extracted with

DCMéZO mLx2). The combined DCM extracts were washed with sodium )
bicarbdneis 428 At usAY Grime(38 miplames (nabarbitsaphisembMSO. To this

soluRPOnaLe)dfiltered R)cheaRFRMIMBLhiR ARNREURy dibEHEsHAS RIOSHICE, 15 mmol),

was purified on a silica gel column (70 g) on Analogix, eluted with MeOH in
follgyeedh by Py St U paR SBYIBBBo0h 5T SHEPGRE D HBBISALed gn an oil bath to

gseoumysmalgdal hCNGHREL TlhddaninieseMemtRd MddleHdIMBy TLC (5%
ésoo MHz, CDC13): 3.30 (m, IH), 3.14 (bs, 2H), 2.91 ém, 1H), 2.75 (m,
MeQHIDSNY @nd 11y MH7 Hosthensusnansionev@egidiled 20 @leobiwatgHgnd 50 mL of

DCKP! ”ﬁ%@ﬂ%i%?&&W&é@;?})é#ﬁ%&ﬂyﬂ&1ﬁi@ﬁ)ﬂéﬂﬁyr@@Wa’s‘%%f&&&@&’w{{ﬁ DCM (20
acid tert-butyl ester he title compound was prepared in a manner

mLxghsthitismoiriacdaRfeMseirtafitenrice Wahodyvedhgedsing bicarbonate (20 mL), and
brind (PSIHIME AR SHIRMARIY SRUERISINGrdorEACD Pl CiE ELLRUVHERIEth vacuo.

(Intermediate (xiii) obtained above) and R+)-2-methylpiperindine (obtained
Theteowd SpseriEn deth Auyiiied amiasyilice prb cplyran) digtedintite S ige@dt in DCM to get
the &\4&&3}%&1}4&&399@%#&{8%@91@#&5%8%%9%9%)(%@?&98-&4 !
| 1H), 2.71 (m, 1H),72.47 (m, 1H), 1.98 (m, 2H), 1.96-1.67 (m, 4H), 1.46 (s,

H NMR 108Gk, 608YH13H) Sihtetindtilats 39 frépakitioh 8B (bs)3.4-3.2 (m), 3.00-2.78

(m),24%§)g%elt'“7Yb[é@Kﬁ'g)slﬂgﬂfb@'@i%{kﬁ(}), 2HEL 6.6 Hz),

2-(2S)-Methyl-[1,33'R)] bipyrrolidinyl-F-Carboxylic acid tert-butyl ester
(7.91 g, 31.14 mmol) was treated Wittr28@atel(\6HHCI in dioxane at OC.

Moot in DN i LR A e e S Rt e

reaction was judged compldse, 15N2 was passed through the solution with

stirring. The outlet was passed gh K
H,N N

N

H,C

A solution of 2-(2R)-methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3"]bipyrrolidinyl (2 g, 6.9
mmol) in MeOH (15 mL) was de-aerated and nitrogen was introduced. To this solution was
added Pd-C (10%, 0.20g). The nitrogen was replaced with hydrogen and the mixture was
stirred under H; atmosphere at r.t. overnight. TLC (10% MeOH in DCM) and LC/MS showed
the reaction was complete. The mixture was passed through a celite pad, rinsed with
methanol. The filtrate was concentrated to dryness, and further dried under high vacuum to
yield the title compound as a reddish brown liquid after drying under high vacuum, 2.02g
(100% yield). This material is used in the next step without further purification. MS: 260
(M+H).
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. solution to absorb HC1 for |h. The solvent was removed by evaporation to
dryness to get the title compound as a hygroscopic very thick gummy
(2HC1 salt, hydrated. Exact composition unknown), 8.07 g (-100 %). MS:
155 (M+H). IH NMR: (D20, 300 Hz): 11.6 (bs, 1H), 9.1 (bs, 1H)
4.12 (m, 1H) 3.5, (m, 2H), 3.3-3.1 ( 20m, 3H), 2.4-2.1 (m, 4H), 2.4(m, 2H),
1.6 (m, 1H), 1.4(d, 6.0 Hz,3H). erme late (xvi) 2 (2S)-Methyl- [1,3'(3"'
S)]bipyrrolidinyl 36 The title co é r}’ﬂ\épared in a manner

substantially the m@)a\qémsetqdlatpm&&ydw@@aﬂmmas&f
2-(2S)-methyl-[1,31(3'S) Thipyrrolidiny1-11-carboxylic acid tertbutyl ester
(Intermediate (x) obtained above). LCM§E: RY = 0.37 minutes, MS: 155

(M+H). 511-INMR: (D20, 300 - 1156 (bs? 1H), 9}@5 1H) 4.12 (m,
1H) 3.5, (m, 2H), 3.3-3.1 (m, 3H), 2/4-2.1 T, 4H), P 2H), 1.6 (m, 1H),
1.4(d, 6.0 Hz,3H) Intermediate{jij Prepar@ppn of

2(2R)-methyl-[1,3'(3'S)]bipyrroid nyl CH3 toThe tltle compound was
preﬁ\ﬁred in a manney substantially the same as | erme (xvz‘% ac: id

hydro §,|ts1 o &ﬁﬂ_’%ﬁ_ FEFRS r%"%l flII[Ia intermediate
(v) tortoutytbestey Nnmmédmt&c(kt)mMalmed(algo‘éesz ImﬂYM)edlﬁlt@(Qﬁl)lmethylpyrroline,

followed by de-protection with hydrochloride in dioxane.
LCMS: Rt = 0.36 minutes, MS: 155 (M+H).
'H NMR (CDCls, 300MHz): 4.16 (m), 3.77 (m), 3.61 (m), 3.13, (m) 3.31 (m), 2.53 (m), 2.41
(m) 1.98 (m), 1.67 (m), 1.31 (m).
Intermediate (ix)

3-(3R)-(Toluene-4-sulfonyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester

C) _CH,
O/O\S

Y/

N S

O
1O ,
H,C CH,

A round-bottomed flask was charged with p-toluenesulfonyl chloride (16.01 g, 83.98
mmol, 1.5 equiv.) and 150 ml of anhydrous DCM. The solution was cooled to an ice-water
bath and evacuated and purged with nitrogen. To this solution was added a solution of (3R)-
(-)-N-BOC-3-hydroxypyrrolidine (purchased from Aldrich) (10.47 g, 55.99 mmol) in 50 mL
of DCM, followed by DMAP (0.66 g) and triethylamine (16.2 mL). The solution was stirred
under nitrogen overnight from 0°C to rt. TLC (5 % MeOH in DCM) showed the completion
of the reaction. The reaction was quenched by addition of polymer-supported amine (8 g),
stirred 30 min. 100 mL of DCM was added. The organic layer was washed with H3PO4 (1M,
2 x 50mL), followed by NaHCOs (50 mL), brine (50 mL), dried (K,CO»), filtered through a
silica gel pad, and concentrated to obtain the title compound as a liquid, 15.82 g (82.8 %).
MS: 363 (M+Na'); TLC (DCM) Rf = 0.3.

'H NMR (CDCl;, 300MHz): 7.80 (d, 9.0Hz, 2H), 7.35 (d, 7.8Hz, 2H), 5.04 (bs, 1H), 3.45 (m,
4H), 2.46 (bs, 3H), 2.05 (m, 2H), 1.43 (s, 9H).
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2(2R)-Methyl-[1,3'(3'R) Thipyn-olidinyl 15 NO-a. 2HC1 CH3 The title
compound was prepared in a manner substantially the same as intelediate
(xv) by acid hydrolysis of

2-(2R)-methy141,31(3'R) Thipyrrolidigyl-1'-carboxylic acid text-butyl ester
(Intermediate (xiv) obtained above). MS: 155 (M+H). 20IFT NMR: (D20,
300 MHz): 11.6 (bs, 1H), 9.1 (bs, 1H) 4.12 ( m, 1H) 3.5, (m, 2H), 3.3-3.1
(m, 3H), 2.4-2.1 (m, 4H), 2.4(m, 2H),,1.8{58; )x 1.4(d, 6.0 Hz,3H)
Intermediate (xix) 2- (2 S)-M ethyl- | '-(3-methyl- -nltro -phenyl)-[ |

3218 oipyetantiyd’ (%ﬁ)ahmm&mdea Jﬁ9rb@Wé@r@a<hﬁ¢mavmsester

potassium carbonate (662 mg, 4.8 mmol). The susp jon was heated on

an oil bath to 85C for 4h when the starting terlal as gonsumed as
shown by TLC (5% MeOH/DCM) and LC/@S ase peak). To the

suspension were added 2 mL of water and,5 niL. of DEM. The two layers

were 5 separated, and the aqueous as extractedtlyith DCM (10

mLx2). The combined DCM;¢ act washed with sodium

bicarbonate (5 mL), and briné (5 x2), dPied (anhydrous potassium

carbonate), filtered, and con ate@hy vacuo. The crude product was

purified on a silica gel column, eluted with 5% MeOH in DCM to get the
titlekﬁﬁmmnwamaﬂmmﬁxmwwafmcd@mglL@M@swmr ms mirertebytyl  ester

oo D LR EO0 SRR3R 0 A L) et
plpdi‘l@@l(dt (3)17&1&168 MM&M(Q&M@‘@H&L _’(17-15382@592879311111)1;1(2 55 ¢quiv.) were
o RN B DA BB 8 s v
KZOGA(pm’edBm BRNimosk)Ex8piks duré 150 620 8206MnoM 2 I5RpsulisatRT. = Tk 3Rspension
was TEREPIA 2% bath maintained at 80°C for 24h. TLC (3% MeOH in DCM for starting
material (SM) and 7.5% MeOH in DCM for product) showed that the SM was consumed
almost completely. LC/MS showed very little amount of SM at m/z 363, and the product at
255.

The suspension was concentrated to dryness. The residue was taken in water (25 mL)
and DCM (80 mL). The two layers were separated, and the aqueous layer was extracted with
DCM (20 mL x 2). The combined DCM extracts were washed with sodium bicarbonate (25
mL), and brine (25 mL), dried (anhydrous potassium carbonate), filtered, and concentrated in
vacuo. The crude product was purified on a silica gel column, eluted with MeOH in DCM (0
to 7.5 %) to get the title compound as a gummy material, 7.91 g (67%). LCMS: Rr = 1.27
minutes, MS: 255 (M+H).

'H NMR (300 MHz, CDCls): 3.15 (m, 2H), 3.3 (m, 3H), 2.97 (m, 1H), 2.71 (m, 1H), 2.47 (m,
1H), 1.98 (m, 2H), 1.96-1.67 (m, 4H), 1.46 (s, 9H), 1.06 (d, 6.2Hz, 3H).
Intermediate (x1)

2-(2R)-Methyl-[1,3'(3’S)]bipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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Intermediate (xx) o o
2-(2S)-Methyl-I'-(3-methyl-4-nitro-pheny1)41,3'(3'S) Thipyrrolidinyl Hp Eke
The title compound was prepared in;g manner substantially the same as
intermediate 20(xix) by condensing 2(2S)-methyl-[1,3"(3S)]bipyrrolidinyl
and 5-fluoro-2-nitrotoluene. LCMS: RT = 1.43 minutes, MS: 290 (MAT). ifl
NMR (300 MHz, CDCI3): 8.10 (d, 9.2Hz, 1H), 6.36 (dd, 9.2, 2.8 Hz, 1H),
6.28 (d, 2.2 Hz, 1H), 3.6 (m, 2H), 3.3 (m, 3H), 3.00-2.78\dt, 3.5Hz,
8.8Hz,2H)" 2.79 (m, 1H), 2.64 (s, 3H), 2.58( .0& (m, 2H), 1.98 (m
,2H) 1.45 (m,1H), 1.08 (d, 6.2Hz, 3H). 25 Rnalytical cjiral HPLC
conditions: Isocratic 100% isopropanol wij No5% IPAgHNe SmUmin outlet
I‘!§8

pressure 150 bar, 200 nM; Results: .16 mm; co 160% Intermediate
(xxi) 2-(2R)-Methyl-11-(3-médh§t=Knitro-jgheny1)41,3'(3'S) Thipyrrolidinyl
38 The title compound wgag rem{?(?d in a manner substantially the
same as intermediate (xix) by éondensing

2(2Rpmatbydrhebki E%Bb@’(%%ﬁéﬁ%‘ @%éﬁ@wﬁ«as?aﬂéﬁﬁéomg%%nk%ﬂm rmediate
RT = 1.41 minutes, MS: 290 (M+H). 5IHNMR (300 MHz, CDC13): 8.10 (d,

() Py HprfensisBE (R lueserzsulfnd oo oyralidinet Hyahes{m apid), tert-butyl

este?’-?an(gﬂm%m)ftg'%gddﬁﬁayfé@ 882 Wiy Zﬁ-?ﬁ%%h%gﬁériﬁkﬁxez'%%@ned from
3H), 2.56 (q , 8.1Hz, 1H), 2.31 (m, 2H), 2.11 (M ,2H) 1.87 (m,1H), 1.08 (d,

Advgad Aseuneisikaicdt i Pt & Gomidess M6 A28i€M 0B isopropanol

1 i, Q- ' /e tlgt pr r 40, 10 ;
1 Aol T P A AR OB 1,2
(m, 1H), 2.07-1.69 (m, 6H), 1.46 (s, 9H), 1.10 (d, 6.0Hz, 3H).

Intermediate (xii)

3-(3S)-(Toluene-4-sulfonyloxy)-pyrrolidine-1-carboxylic acid tert-butyl ester

CH,
Ol
o~<‘l >
ol
H,C CH,

A round bottomed flask was charged with 80 mL of anhydrous DCM. The solvent
was evacuated and purged with nitrogen. To this solvent was added (3S)-1-BOC-3-
pyrrolidinol (obtained from Astatech), (16.32 g, 33.8 mmol), DMAP (0.4g). The solution was
cooled to an ice-water bath. To this cold solution was added a solution of p-toluene-sulfonyl
chloride (9.67 g, 50.87 mmol, 1.5 equiv.) in 20 mL of DCM. The ice-water bath was removed
and the solution was stirred under nitrogen overnight. TLC (5% MeOH in DCM for SM, 12
visualization; DCM for product, UV) showed the completion of the reaction. The reaction
was quenched by addition of polymer-supported amine (4.5 g), stirred 30 min. 50 mL of
DCM was added and filtered. The filtration pad was washed with DCM. The organic was
washed with H:PO4 (1M, 2 x 50mL), followed by NaHCO3 (50 mL, brine (50 mL), dried

(K»CO»), filtered and concentrated to a liquid. This was purified on a 110 g silica gel column

on Analogix using 0-2% MeOH in DCM to obtain pure product, 8.82 g (77% yield).
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2-(2R)-Methyl-11-(3-methy1-4-nitro-phenyl)-[1,3'(3 'R)]bipyrrolidinyl NOD
H3C The title compound was prepared in a manner substantially the
same as intermediate 15(xix) by condensing
2(2R)-Methyl-[1,3'(3'R)]bipyn-olidinykand 5-fluoro-2-nitrotoluene. LCMS:
RT = 1.43 minutes, MS: 290 (M+H). NMR (300 MHz, CDC13): 8.10 (d,
9.2Hz, 1H), 6.36 (dd, 9.2, 2.8 Hz, 1H), 6.28 (d, 2.2 Hz, 1H), 3.6 (m, 2H),

TLG: @@M?'ﬂk 39268 RIt-3 397,88t 2 hul 19s68 ohHdtad- %(M§H263 (M+Na);
6 (m, 1H), 2.03 (m, 2H), 1.98 (m’,2H) 1.45 (m.,1H), 1.08 (d, 6.2Hz, 3

3422@2ﬂn%1$§5t|@@$@}1lral HPLC conditions: Isocratlc 100% |sopropanol with

'H ﬁﬁ‘i@ LA %BHF“{'erme OUIE] IE$E) 2%9 ??fdzg‘%ﬁ%"aﬁ%%i @J TH), 3.45 (m,

8.95 mln ee 100% | ate (xxiii) 2-Methyl-4-(2-(2S)-méthyl-[
4H);§(%|¢§yﬁﬂ)hdu4§} (s,19Hy0-phenylamine 39 0 0 A solution of

2-(2S)-methyl-I'-(3-methyl-4- mt&t%qg&% 4%?}?? R)Thipyrrolidinyl (2.02 g,
6.98 mtnol) in MeOH (40 mL) was de-aerat d nitrogen was
introdde€t)dathigl |3 td IRybpaddadipd-C-cadsexdiegpid kg tigplkster
was stirred under H2 atmosphere atr.t. 5 for 4h. T 10% MeOH in
DCM) and LC/MS showed the reaction wag comp and the product
was detected by MS at 261. The mixturg’wa rough a Celite
pad, rinsed with methanol. The filtrate wis cgncentrated to dryness, and
further dried to yield the title compgundsas a reddisiCbtpwn liquid after
drying under high vacuum, 1.81g (Y){Sl LC/MS: 260, TLC
(10%MeOH/DCM): 0.3 RE mate@al is used immediately without
storage and/or further purifie%tjpn. Citgrmediate (xxiv)

3-(3S)-(Toluene-4-sulfonyloxy)-pyrrolidine-1-carboxylic ~ acid  tert-butyl  ester
(Intermediate (xii) obtained above) (6.82 g, 19.97 mmol, 1 equiv. ) and S-(+)-2-methyl-
piperindine (obtained from Advanced Asymmetrics), (3.40 g, 40 mmol, 2 equiv.) were
dissolved in anhydrous CH3;CN (65 mL). To this colorless solution was added powder K,CO;
(powder, 325 mess, 98+%, 6.10g, 44.2 mmol, 2.2 equiv.) at r.t. The suspension was heated
with stirring under nitrogen over an oil bath maintained at 80°C for 24h. TLC (3% MeOH in
DCM for SM, 7.5% MeOH in DCM for product) showed the SM was consumed almost
completely. LC/MS showed very little amount of SM at m/z 363.

The suspension was concentrated to dryness. The residue was taken in water (25mL)
and DCM (80 mL). The two layers were separated, and the aqueous layer was extracted with
DCM (20 mLx2). The combined DCM extracts were washed with sodium bicarbonate (25
mL), and brine (25 mL), dried (anhydrous potassium carbonate), filtered, and concentrated in -
vacuo. The crude product was purified on a silica gel column (70 g) on Analogix, eluted with
MeOH in DCM (0 to 7.5%) to obtain 4.08g (80.3%) of the title compound as a gummy
material. LCMS: Rt = 1.14 minutes, MS: 255 (M+H).

'H NMR (300 MHz, CDCL): 3.30 (m, 1H), 3.14 (bs, 2H), 2.91 (m, 1H), 2.75 (m, 1H), 2.51
(m, 1H), 2.07-1.69 (m, 6H), 1.46 (s, 9H), 1.10 (d, 6.0Hz, 3H).
Intermediate (x1v)

2-(2R)-Methyl-[1,3'(3’R)]bipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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2-Methyl-4-(2-(2S)-methyl41,3'(3'S) Thipyrrolidinyl-I'-y1)-phenylamine The
title compound was prepared in a manner substantially the same as
intelmediate

15(xxiii)byhydrogenationof2- (ZS)Met%yI I'-(3-methyl-4-nitro-pheny1)-
[1,31(3'S)]bipyrrolidinyl. LC/MS: 260, TLC (10%MeOH/DCM): 0.3 RE
Intermediate (xxv) 2-Methyl-4-(2-(2R)-methy1-11,3r(3 S)Jbipyrro lidiny
1-1'-y | )-phenylamine - 20The title compound was/prepared in a manner
substantially the same as intermediate N
(xxiii)byhydrogenationof2-(2R)-methyl-1'-(8-mgthyl-4-Ritro-phenyl)-
[1,3'(3'S)]bipyrrol d nyl. LC/MS: 260, TLC YoMeOH 3M): 0.3 Rf.
intermediate (x xvi) *§

2-Methyl-4-(2(2R)-methyl- [ﬂ%@ﬁ{blpyr olidiny1-11-y1)-phenylamine 40
NO--p H3C The title comp|qU@d VZas$,prepared in a manner
substantially the same as intermediate 6xxu|) by hydrogenation of

2 (ZIFE); Meshydnipéanameray iphepiratnhenidnt3ubtpsIro idin Yk CAMRtermediate
0, TLC (10%MeQH/DC1v1): 0.3 RE 5Example 1

(xmA pYuS?&%%%étﬂ%ﬁkQ?k%’f rﬁéﬂﬂﬁ)tﬁyl@@)myrrohdme-l -carboxylic acid tert-butyl
esteS RiRYARUHRY iyl )opRemydkRBBZaMmifRl R-(-)-2-methylpiperindine (obtained from

Advanced Asymmetrics). LCMS: Rt = 1.09 minutes, MS: 255 (M+H).
'H NMR (300 MHz, CDCL): 3.15 (m, 2H), 3.3 (m, 3H), 2.97 (m, 1H), 2.71 (m, 1H), 2.47 (m,
1H), 1.98 (m, 2H), 1.96-1.67 (m, 4H), 1.46 (s, 9H), 1.06 (d, 6.2Hz, 3H).

Intermediate (xv)

Preparation of 2(2S)-methyl-[1,3'(3’R)]bipyrrolidinyl

VY e

2-(28)-Methyl-[1,3'(3’R)]bipyrrolidinyl-1'-carboxylic acid tert-butyl ester (7.91 g ,
31.14 mmol) was treated with 28.8 mL of HCI in dioxane at 0°C. The solution was stirred
under nitrogen at r.t. overnight. Both TLC (10% MeOH in DCM) and LC/MS did not detect
the starting material. The reaction was judged complete.

N was passed through the solution with stirring. The outlet was passed through KOH
solution to absorb HCI for 1h. The solvent was removed by evaporation to dryness to get the
title compound as a hygroscopic very thick gummy (2HCI salt, hydrated. Exact composition
unknown), 8.07 g (~100 %). MS: 155 (M+H).

'H NMR: (D20, 300 MHz): 11.6 (bs, 1H), 9.1 (bs, 1H) 4.12 (m, 1H) 3.5, (m, 2H), 3.3-3.1 (
m, 3H), 2.4-2.1 (m, 4H), 2.4(m, 2H), 1.6 (m, 1H), 1.4(d, 6.0 Hz,3H).
Intermediate (xvi)

2(28)-Methyl-[1,3'(3S)]bipyrrolidinyl

o ,
N

H H,

- 2HCI

Ollll
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Chiral H3C 2-M ethy |-4-(2(2S)-methyl- [1,3' (3 'S)]bipyrrolid
iny1l-11-y1)-phenylamine (200mg, 0.77 mmol) was dissolved in DCM (10
mL). To this solution was transferred a solution of 4- 10 fluoro-benzoyl
chloride (from Alfa Aesar, 222 mg, 14 mmol) in DCM (2 mL), followed by
pyridine (1 mL) at OC. The solution was stirred at OC for 30 min. The
ice-water bath was removed and the reaction was stirred at r.t. for 1.5h

whem L 182N aRIRvEs REd¥ara g £ ashwdh inal fpeneagtien Wasermediate

complete and the product peak (396) was detected. The reaction was )
(xvhuéichied Wrtrplanimef BotataadiethlielSnsahinealidimdrh;@bsgylic acid tert-

butstses dnabtetifer 39 siRiibeadiirned and rinsed with DCM. The solvent
was evaporated to dryness, re-dissolved in DCM and washed with

LCMguEous Sadimmtreardsnate éMdlibn. The two layers were separated,
1 RIERNG28./800MAYST YIO6 @XIraaied Wiy qul4(gg:%%?iﬂ-5r3€5?@m@(f]ﬁg33-3l (m,

DCM extracts were again washed Wwith sodium bi onate solution (5
3H)pA.3- A dmBritd) 3 HiBHuikbé (Endyirdud(@ortdsBadtbarbonate), filtered,
and concentrated in vacuo. Thqrgglﬁ{&ﬂgtggggwt was purified on a silica
gel column, clutcd successively with 2%, 7.5%, and 10% MeOH in DCM to
obtain the title Egenpration a8 3RNowetiad-EbAd HINbifomrebdayiee base.

This material was dissolved in DCM an er (1:1 viv, 5 mL), treated with
IN HC1 (1 mL) at OC. The solvent wad evaforated and dried under high
vacuum to obtain the title cogfipoumd* n solid. 25 LCMS: RT = 2.26

minutes, MS: 382 (M+H). Ifl N\MR/(CDC1B, 300MHE)C8 (ppm): 8.06 (m,
1H), 7.89 (m, 1H), 7.47 (m, 1H), 7.15 (mCHH), 7.06 (m, 1H), 6.43-6.46 (m,
2H) TR AR ottt 2 A prdd e 138 @Minabdlr SO 1118 2B dMntermediate
o)
1H), 2.27 (s, 3H), 2.21 (m, 2H), 2.05 - 1.80(m, 3H), 1.65 (M, 1H), 1.29 (d,
(xv)6lB8Hza@ghydrolysis of 2-(2R)-metyabh€32S)]bipyrrolidinyl-1'-carboxylic acid tert-
butvl &P P e vl g}g&h@@d%ﬁg\, ethy111,31bipyrrolidinyl-11-ye-phen
! }gll-%eng%lmide 5trh§lll\1(|§?o-acétate .CF@COZH The title compound was
prepared in a manner substantiatgrtedigéntevag) Example 1 by coupling

2-methyl-4-(3-methy|.£3gz§1)_' Vi li_(gr'kny, 33 Q@}g&nﬁﬁl ine with
5-fluoro-2- methylbenzoyl ¢ orlll(ijge ro i‘l%A sar}. MS: 396.3 (M+H).
10Example 3
5-FIuoro-2-methyl-N-[2-methy|-4-(2(25ﬂ;Bthyl-[1,3'(3'R)]bipyrrolid
N
CH,

nyl-1'-y1)- phenylFbenzami%eD/
N
H

The title compound was prepared in a manner substantially the same as intermediate

-2HCI

(xv) by acid hydrolysis of 2-(2R)-methyl-[1,3'(3’R)]bipyrrolidinyl-1'-carboxylic acid tert-
butyl ester (Intermediate (xiv) obtained above). MS: 155 (M+H).
'H NMR: (D,0, 300 MHz): 11.6 (bs, 1H), 9.1 (bs, 1H) 4.12 ( m, 1H) 3.5, (m, 2H), 3.3-3.1 (m,
3H), 2.4-2.1 (m, 4H), 2.4(m, 2H), 1.6 (m, 1H), 1.4(d, 6.0 Hz,3H)

Intermediate (xix)

2-(2S)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'(3’R)]bipyrrolidinyl

H3C:©/NO\N )
ON H.C

2(2S)-Methyl-[1,3'(3’R)]bipyrrolidinyl (0.23 g, 1.2 mmol) was dissolved in anhydrous
DMSO (5 mL) in a flask. To this solution was added 5-fluoro-2-nitrotoluene (223 mg, 1.44
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0--NO H3C CH3 _ _
2-Methyl-4-(2(2S)-methyl-[1,3'(3'R)]bipyrrolidiny1-1'-y1)-phenylamine
(200mg, 0.77 15 mmol) was dissolveg in DCM (10 mL). To this solution
was added a solution of 5-fluoro-2- methylbenzoy! chloride (from Alfa
Aesar, 242 mg, 1 4 mmol) in DCM (2 mL), followed by pyridine (1 mL) at

0C. solution was, stirred at OC for 30 min. The ice-w bath w,
g R P POAER P P A SR RECGodis mumob. The
suspdedbhin i3 Gty don AV Baghavgdchiat tie waastibe siragomptaial aigs consumed
he product 9 as detected, The 20 reaction was quenched with
o5 SRR DL AL e T ol SR e -1 for 30
mnT @ filkpredianasrsedivdth HC M. WiterselisninWas BEVIOratRon layers were
dissolved in DCM and aqueous, sodium bicarbonate solution,

d , . }
SIS 5 AUEPU S T 28 HAGHRS BCeBSI0 Rl L S hRed DCM

extrBEMvEpamtaB d Miehcsymiimest S Mh axt(acis Weiel Wased Wit PPdiea (anhydrous
bicarbonate (5 ng, and brine (5 mLx2), dried (anhydrous potassium 42
POSSH FATES ik i Strt eBACORGEatH VhdasiorhEhs GEpRIadestyyRs purified on

a sil @ SINAnS IRAARL BRI59 M EBIER SHICHEES MR MW LoMmpAed aBd yellow solid
10%, MeQH in DCM to obtain the title compound in the form of a free base

afterdrying d My K5iig. rHoHRSSMEag WLASRRAY in DCM and ether (1:1
'H NMRS(Bt0) MEeated it BN bifal 41 ml )1 h 06 3d (gasolyentswas i), 6.28 (d, 2.4 Hz,

evaporated and dried under hiﬁh vacuum to obtain the title compound as

TH) 38 ¥Bhi e A" @y 36198 (Wod S as? 856, (k1) 34 (sinai R 6Hz, 1H), 2.65 (s,

(DMQ-db1 3O0MtZ), 119.81(sy 2H) 1© 1Ab8/ 3% .
T Tl A S 2438 o 100 0 (h s
Ana@ﬁl,%ﬁr)b@@ééﬂ’rhcl ditipmynisorntio K% iopsepempBith, Gff P2amime Sml/min

Ouﬂ&l-p[eg.sgé (5o %I‘ﬂ-),,zl)@ﬁl\({ﬂ’\, 1B), 1.45 (d, 106.4Hz, 3H). Example 4 N-
[4-(2-Methé/y%1,3]‘bipy rro | i dinyl-11-y
ResyjtsRnyil 824 rubroind@ifbenzamide trifl uoro- acetate H3C.CF3COOH

Intermediate (xx)

2-(2S)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[ 1,3'(3’S)]bipyrrolidinyl

HSCD/D"' NQ
O,N H3C$

The title compound was prepared in a manner substantially the same as intermediate
(xix) by condensing 2(2S)-methyl-[1,3'(3S)]bipyrrolidinyl and 5-fluoro-2-nitrotoluene.
LCMS: Rt = 1.43 minutes, MS: 290 (M+H).
'H NMR (300 MHz, CDCls): 8.10 (d, 9.2Hz, 1H), 6.36 (dd, 9.2, 2.8 Hz, 1H), 6.28 (d, 2.2 Hz,
1H), 3.6 (m, 2H), 3.3 (m, 3H), 3.00-2.78 (dt, 3.5Hz, 8.8Hz,2H), , 2.79 (m, 1H), 2.64 (s, 3H),
2.56 (m, 1H), 2.03 (m, 2H), 1.98 (m ,2H) 1.45 (m,1H), 1.08 (d, 6.2Hz, 3H).
Analytical chiral HPLC conditions: Isocratic 100% isopropanol with 0.5% IPAmine Sml/min
outlet pressure 150 bar, 200 nM;
Results: Rt = 8.16 min; ee 100%

Intermediate (xx1)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'(3’S)]bipyrrolidinyl




10

15

15The title compound was prepared in a manner substantially the same
as Example 1 by coupling
4-(2-methyl-[1,3]bipyn-olidiny1-1'-y1)-phenylamine with
3-trifluoromethyl-benzoyl chloride. M& 418.2 (M+H).

Example 5 5-Fluoro-2-methyl-N-[2-methyl-4-(2(2R)-methyl-[1,31(3
S)]bipyrrolid iny1-11-y1)- 20phenylkbenzamide CH,
2-Methy1-4-(2(2R)-methyl-[1,3'(3 'S)]bipyrrojidiqy1l-1'-y1)-phenylamine
(200mg, 0.77 mmol) was digp@lved | DCI\/h{(lO ]bm). his solution was
added a solution of 5-fluoro-22 my RITZ0 loride (frbm Alfa Aesar,
242 mg, 1.4 mmol) in DCM (2 mL) gwed by 43 pgridine (1 nit) at OC.
The solution was stirred at GgNOr 30"min. The ickkfiater bath was
removed and the reaction was stirred at r.t. for 1.5h when TLC (10%

MeHeiriixCiingnundCrupstimnedithatritheneasthstentzdly shepfetecazmdintermediate
. roduc ( as detected. kheg reaction. was quenghed with .
(R T SR B L A SIRE Fpirootuene,

LCMS mRintheid filterses bt rizd@ dWit)DCM. The solvent was evaporated to

LR S SRR A o g 2

TH)L&®) (A bin éo DHED) 298 4dts MeHe, Waiihe dH)th. Sbdiixtet, 6 6Hz, 1H), 2.65 (s,
L) . . ! .
S el 2 QB eiHh bl i vAdod A e St e 31

AnaprtidiédlorehI$Hic@ gehdoiomsnibyctdliel 0y Ssmoepsivelwittld 2%, IP.AMIne Sml/min

Ouﬂgtnd elsOfl@el\{lgé)IBi %n I}I/Mo obtain the title compound as a yellow tan solid
i Khe 161 OF & Hree base: This material was dissolved in DCM and ether

Resltst B3 hild niieated 06 LN HC1 (1 mL) at OC. The solvent was
evaporated and dried under hirah vacuum t? obtain the title compound as

a tan solid. LCMS: RT = 1.59 mittiES S (388 (M+H). 151F1I NMR

(DMSOEBOMGHZ), 1B-(Prne)hilioeniins-Aithy9) 59, 1S, Ribipsazo(idi),
7.14 (m, | H), 7.27(m, 2H), 6.51(m, 211), 4.15 (m, 1H), 3.56 (m, 4H), 3.48
202-Fluoro-N42-methyl-4-(2-met

‘-ye-phenyl}-benzamide FO Hz

H.C
2-Methyl-4-(2-methyl-[1,31Thipyrrolidiny1-1'-y1)-phenylamine (1.52 g,
5.8¢ameb wasdiareived }fbﬁ‘ep&g‘:\ﬂ (B% Hahnk $DiR@AKHIBNWASame as intermediate

_ transferred a solution of 2- Iuorobenzog _ o ,
(xix) by condensing 2(2R)-Methyl-[1,3'(3’R)]bipyrrolidinyl and 5-fluoro-2-nitrotoluene.
LCMS: Rt = 1.43 minutes, MS: 290 (M+H).
'H NMR (300 MHz, CDCl;): 8.10 (d, 9.2Hz, 1H), 6.36 (dd, 9.2, 2.8 Hz, 1H), 6.28 (d, 2.2 Hz,
1H), 3.6 (m, 2H), 3.3 (m, 3H), 3.00-2.78 (dt, 3.5Hz, 8.8Hz,2H), , 2.79 (m, 1H), 2.64 (s, 3H),
2.56 (m, 1H), 2.03 (m, 2H), 1.98 (m ,2H) 1.45 (m,1H), 1.08 (d, 6.2Hz, 3H).

Analytical chiral HPLC conditions: Isocratic 100% isopropanol with 0.5% IPAmine Sml/min

311), 1.95 (m, 2H), 1.66 (mH$

outlet pressure 150 bar, 200 nM;
Results: Rt = 8.95 min; ee 100%
Intermediate (xxiii)

2-Methyl-4-(2-(2S)-methyl-[1,3'(3’R)]bipyrrolidinyl-1'-yl)-phenylamine



chloride in DCM (2 mL), followed by pyridine (7.5 nit). The solution was

stirred at r.t. for 25 2h when TLC (10% MeOH in DCM) and LC/MS showed

that the reaction was complete. The reaction was quenched with polymer

bounded diethylenetriamine (4 mmol/g, 1.5g) and the suspension was

stirred for 30 mm. Then, 10 mL of DCM was added to the suspension and

the suspension was filtered through a Celite pad, rinsed with DCM and

10%MeOH in DCM. The crude roduct was puri ed on.a silica gel column

eluted with 2%, 5% and 7.50%¢ S é Zthe title

compound as a yellow solid, 1. 79) LCMS: R 53 minutes, MS:

382 (M+H). 11-1 NMR (CDG;, DAz), 6 (pppll)C‘Two sets of signals

were observed in about 1:1.Zratio and the spectrd were closely

ove

S L O rfainy
(2.02 80, renmE () MeQ Ity O2mlo) was(deyagrasd e d nio® gy, Waainpsigced. To this
soluﬁﬁllmgoéh{fé%'ww (ﬁ%(%@%hyfﬂ%s%& Lrolifinylley ]g)nﬁgeﬁglatmosphere at r.t.

enzamidc 0 H3c H3 10The title compoun was prepared in a manner

5  for g@bﬁéﬁié]@%h]glg@ﬂeraggb@rﬁptbllw&mm the reaction was complete, and the
prmﬁx&' %H!sy J:f %e@eqqﬁnga% pﬁﬁ%ﬁﬂ}’éﬂ% utes at,@%ﬁ%l@% %\/]hte )pad rinsed with

4-fluorobenzo ide. LCMS:
methaim. (CU@l@lt@mlwﬂ&)Q(BlQppWa)edm dewassugmhlﬁwme dbsértedyaid the title

oSS R AU SIS SR8 s
260 (IC2(80%MELBR(M): D.BRE. 77 (m) 1 57 (m), 1.21

10 This material is used immediately without storage and/or further purification.

Intermediate (xxiv)

2-Methyl-4-(2-(2S)-methyl-[1,3'(3’S)|bipyrrolidinyl-1'-yl)-phenylamine

HSCD/N : " N; 7
H,N HSC¢
The title compound was prepared in a manner substantially the same as intermediate
15 (xxiii) by hydrogenation of 2-(2S)Methyl-1'-(3-methyl-4-nitro-phenyl)-
[1,3'(3’S)Ibipyrrolidinyl. LC/MS: 260, TLC (10%MeOH/DCM): 0.3 Rf.

Intermediate (xxv)

2-Methyl-4-(2-(2R)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenylamine -

BORNS

20 The title compound was prepared in a manner substantially the same as intermediate
(xxii1) by hydrogenation of 2-(2R)-methyl-1'-(3-methyl-4-nitro-phenyl)-
[1,3'(3’S)]bipyrrolidinyl. LC/MS: 260, TLC (10%MeOH/DCM): 0.3 Rf.

Intermediate (xxvi)

2-Methyl-4-(2(2R)-methyl-[1,3'(3’R)]bipyrrolidinyl-1'-yl)-phenylamine
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(d, 6.1Hz), 1.20 (d, 5.8Hz). Example 8
2-Fluoro-N[2-methy1-4-(2-(2R)-methyl-[1,31bipyrro
diny1l-11-y1)-phenylkbenzamide FO H3C H3C 20The title compound was
prepared in a manner substantially the same as Example 1 by
coupling2-methyl-4-(2-(R)-methyl-[1,31bipyrrolidinyl-11-y1)-phenylaminewi
th2- fluorobenzoyl chloride. LCMS: RT = 1.70 minutes, MS: 382 (M+H).
11-1 NMR (CDC13, 300MHz), 8 (ppm) Tw s of signals were
observed in about 1:1.2 ratlg
The observed chemical shifts’are ~4Z.5 25(bs)/8.26 (m), 8.00
(m), 7.78 (m), 7.60 (m), 7.3 (M), s), 3.68-3.34
(m), 2.29 (m), 2.89 (m), 2.62H{m1), 1.90 (m), 1.6 (M)CExample 9 45
4-Fluoro-N[2-methy1-4-(2-(2R)-methyl-[1,31Thipyn-olidiny1-1'-y1)-phenylk
benkaeriidle E@onerad NvEB pikgared Phe tivenmraporirtialhs theepranediiniatermediate
manner,substa e as Examp '
(< pling meth@%@%&)ﬁ?ﬁ;thyl ﬁ‘* 31Thli%;2r o%%l%hly-li']-;}?)i%ﬁth amitro-phenyl)-
[1,3atH] 8 fiyordisenzoyll CRGBINRO 0. TGS ( BYMeGH/MMie $). M. 382
(M+H). NMR (CDC13, 300MHz), Ex(g 2} Two sets of signals were
observed in about 1:3 ratio and the spe&ra were closely overlapping. The

4-bhewoet [Chartlgat 602 Drerab ol %3 1D Bithsipidei) -7 4shenyl]-benzamide
7.13-6.95 (m), 6.45(m), 4.2 , 3.9,, 3.85-3.10 (M), 2.6-2.Q,4fy), 2.62 (M),

2.0-1.57 (m). 10Exam/pl7®i8’Jl\ : /J

3

2-Methyl-4-(2(2S)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenylamine (200mg, 0.77
mmol) was dissolved in DCM (10 mL). To this solution was transferred a solution of 4-
fluoro-benzoyl chloride (from Alfa Aesar, 222 mg, 1.4 mmol) in DCM (2 mL), followed by
pyridine (1 mL) at 0°C. The solution was stirred at 0°C for 30 min. The ice-water bath was
removed and the reaction was stirred at r.t. for 1.5h when TLC (10% MeOH in DCM) and
LC/MS showed that the reaction was complete and the product peak (396) was detected. The
reaction was quenched with polymer bounded diethylenetriamine (4 mmol/g, 0.25g), stirring
at r.t. for 30 min, then filtered and rinsed with DCM. The solvent was evaporated to dryness,
re-dissolved in DCM and washed with aqueous sodium bicarbonate solution. The two layers
were separated, and the aqueous layer was extracted with DCM (5 mLx2). The combined
DCM extracts were again washed with sodium bicarbonate solution (5 mL), and brine (5
mLx2), dried (anhydrous potassium carbonate), filtered, and concentrated in vacuo. The
crude product was purified on a silica gel column, eluted successively with 2%, 7.5%, and
10% MeOH in DCM to obtain the title compound as a yellow tan solid in the form of a free
base. This material was dissolved in DCM and ether (1:1 v/v, 5 mL), treated with 1N HCI (1
mL) at 0°C. The solvent was evaporated and dried under high vacuum to obtain the title
compound as a tan solid.
LCMS: Rt =2.26 minutes, MS: 382 (M+H).
'"H NMR (CDCls, 300MHz), & (ppm): 8.06 (m, 1H), 7.89 (m, 1H), 7.47 (m, 1H), 7.15 (m,
1H), 7.06 (m, 1H), 6.43-6.46 (m, 2H), 3.56 (m, 2H), 3.42 (m, 2H), 3.30 (m, 2H), 3.07 (m, 1H),
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5-Fluoro-2-methyl-N[2-methy1-4-(2-methy141,31bipyrrolidinyl-11-y1)-phen
yll-benzamide CH3 0 H3C ) H3C The title compound was prepared in
a manner substantially the same as Example 1 by coupling
2-methy1-4-(2-methyl-[1,3Thipyrro|icﬂhyl-1'-y1)-phenylamine with
5-fluoro-2- 15methyl-benzoyl chloride (from Alfa Aesar). LCMS: RT = 1.56
minutes, MS: 396,#|\1/|+H)' 11-1 NMR (CDCI3, 300MHz) 6§p§g1): 7.48I£d,
278 (A Hi2 2283 b 27 68 A D103 2 §meifls 582 Gibs! i, b1, (¢ 6.3Hz,
3H)2.81 (m, 1H), 2.54 (m, 1H), 2.49 (bs, 3H), 2.28 (bs, 3H). 2.2- 1.95 (m, 3H),
1.70 (m, 4H), 1.15 (d, 6.0Hz, 3H). Example 11
205-Fluoro-2-methyl-1\142-methyl ZXpp3&3-methyl-H,3' (31S)Thipyrrolid
5-¥ihoyd)2phemytiN t{@ﬁ%ﬁfﬁﬂﬁl-(ﬂﬁmethéﬁtﬁ ,@ﬁ]%i??ﬁlﬂﬁﬂﬂ&l‘&’aﬂ}lfﬁ%{@ﬂﬂéhzamide
xample

a manner substantially the same as by coupling
2-methyl-4-(2-(S)-methyl41,3' (SyTH#SYPrafeig1-11-y1)-phenylamine with
5-fluoro2-methyl-benzoyl chloride (from Alfa Aesar). LGMS: RT = 2.14
minutes, MS: 396 (I\/b;lgl). 2NMR (CDCEgy, 300MHz), 5 (ppm): 7.48 (d,
7.4Hz, 1H), 713 (m, [H), 7J04 (m, 6.42 ~%.53 (m, 1H),
3.40-3.27 (m, 4H) , j 2;4 (m, &H), 2.49 (bs, 3H),
2.28 (bs, 314), 2.2L1.95)(m, 3H), 1X6«(m, 4H);1.15 (d, 6.0Hz, 3H).
Example 12 5-Fluorg-2-methyl-N-[2-methyl-4-(2-(R)-methyl-[1,3'
(R)]bipyrrolidiny1-1'-g1)-pheny11- 10benzamide hydrochlorj@g}%ﬁ;\?}p H3C

NfNO
The title compound was prepared in a manner substantially the same as Example 1 by

coupling  2-methyl-4-(3-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with  5-fluoro-2-
methylbenzoyl chloride (from Alfa Aesar). MS: 396.3 (M+H).
Example 3
5-Fluoro-2-methyl-N-[2-methyl-4-(2(2S)-methyl-[1,3'(3’R) Jbipyrrolidinyl-1'-yl)-
phenyl}-benzamide

2-Methyl-4-(2(2S)-methyl-[1,3'(3’R)]bipyrrolidinyl-1'-yl)-phenylamine (200mg, 0.77
mmol) was dissolved in DCM (10 mL). To this solution was added a solution of 5-fluoro-2-
methylbenzoyl chloride (from Alfa Aesar, 242 mg, 1.4 mmol) in DCM (2 mL), followed by
pyridine (1 mL) at 0°C. The solution was stirred at 0°C for 30 min. The ice-water bath was
removed and the reaction was stirred at r.t. for 1.5h when TLC (10% MeOH in DCM) and
LC/MS showed that the reaction was complete and the product peak (396) was detected. The
reaction was quenched with polymer bound diethylenetriamine (4 mmol/g, 0.25g), stirring at
r.t. for 30 min, then filtered and rinsed with DCM. The solvent was evaporated to dryness, re-
dissolved in DCM and aqueous sodium bicarbonate solution. The two layers were separated,
and the aqueous layer was extracted with DCM (5 mLx2). The combined DCM extracts were

washed with sodium bicarbonate (5 mL), and brine (5 mLx2), dried (anhydrous potassium



HC1 The title compound was prepared in a manner substantially the
same as Example 1 by coupling 2-methyl-4-(2-(R)-methyl-[1,3'
(R)Thipyn-olidinyl-11-y1)-phenylamine with 5-fluoro2-methyl-benzoyl
chloride (from Alfa Aesar). 15 LCMS3RT = 1.61 minutes, MS: 396 (M+H).
11-1 NMR (CDC13, 300MHz), 6 (ppm): 7.48 (d, 7.4Hz, 1H), 7.23 (m, 1H),
7.04 (m, 2H), 6.42 (m, 2H), 3.53 (m, 114), 3.40-3.27 (m, 4H), 3.05 (m,

carb’Hﬂlt%-,eﬂlt@%d}EQd %ﬁ%&%@d)lnzvﬁ&@STﬁyanﬁig?&nﬁw% RhsparikidP S silica gel
3H), 1.70 (m, 4H), 1.15 (d, 6.0Hz, 3H). Example 13 203-El uoro

colupqn shwéeR IS Eimeviin- 28’ (DikipyifoliflinyMpOH in DCM to obtain the title
conlp\éja)dﬁhﬁrﬁ{g: ReRZaMidedd ??%9'&&%11}!9 BiGolid. MfIHRERTIRIM dissolved in

was prepared in a manner substantially the same as Example 1 by

DClbaplingtireimdtiyian(2-(@)-maaiefs with 1IN HCI (1 mL) at 0°C. The solvent was
5 eva%@i@ﬁ%@ﬁﬂ@%&éy@gﬁ%%m SR BilvAofenesia A6, LGN

2.26 minutes, MS:"382 (M+H). 47 11-1' NMR (CDC13, 300MHz), 3
LCNBprR): 7.66 (munips, Mz 30 MFH).23 (m, 1H), 6.45-6.42 (m, 2H), 3.54

1 5Hz 114) 3 13H), 3.31.( 3.10 ( . : :
I TS g & Gy a B D o Tkl Vg g, 714 o
1H)(d. Bi]&HﬂHl@-SE@ﬁnm& 344154f]ﬁlmb?b-3\l5l@(meﬂm;&(”3(Sl)ﬁﬂ”fé)lhﬂ@l(ﬁ, 1H), 3.23
ipyrrolidinyl:1'-y1)-phe - mige 0 e ti
(m, ((:%} ggﬁ%%@s%}# pa%{r]é% flﬁj’agﬁangh%e%zs&u’bs tilglﬁays/c {hné? 82611_1 e é"séé)gglmé@’ 145 (d,
10 6.4Hzp§Hpupling 2-methyl-4-(2-(S)-methyl41,3'
(S)Thipyrrolidiny1-11-y1)-phenylamine wilth
LCMS: RT = 3.96 minutes, MS: 39
N-[4-(2-Methyl-[1,3"Tbipyrrolidinyl-1'-y1)-phenyl]-3-trifluoromethyl-benzamide trifluoro-

44-ch|orobenzoyl chloride.

acectate

Ohooy

15 The title compound was prepared in a manner substantially the same as Example 1 by

.CF;COOH

coupling 4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 3-trifluoromethyl-benzoyl
chloride. MS: 418.2 (M+H).
Example 5
5-Fluoro-2-methyl-N-[2-methyl-4-(2(2R)-methyl-[1,3'(3’S)Jbipyrrolidinyl-1'-yl)-

20 phenyl]-benzamide
H,C NO N;j
E HND/ H,C
o
CH,

2-Methyl-4-(2(2R)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenylamine (200mg, 0.77
mmol) was dissolved in DCM (10 mL). To this solution was added a solution of 5-fluoro-2-
methylbenzoyl chloride (from Alfa Aesar, 242 mg, 1.4 mmol) in DCM (2 mL), followed by
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10I1I-1 NMR (CDC13, 300MHz), 6 (ppm): 8.19 (m, 1H), 7.94 (m, 1H), 7.46
(d, 7.2Hz, 111), 7.23 (m, 1H), 6.43-6.46 (m, 211), 3.56 (m, 2H), 3.53 (m,
1H), 3.40-3.24 (m, 314), 3.1 (m, 1H) 2.78-2.50 (m, 3H), 2.27 (s, 3H), 2.21
(m, 2H), 2.05 - 1.80(m, 3H), 1.75 (m, ’111) 1.50 (m, 111), 1.17 (d, 6.3Hz,
314). Example 15

155-Fluora-2-methyl-N-[2-methy1-4-(2-methy111 31Th|pyrroI|d|nyI I-yl?

PyTiing R Ah RIS C A peltipsvas stEfeditbleoniphafditas e prsrdtpiar bath was

rem@vVARBAE R belandiallydherama s Exampe ikeantingd0% MeOH in DCM) and
2-methyl-4-(2-(S)-methyl-[1,3' (S)]bl%olldlnyl 1'-y1)-phenylamine with

LC/NI sbrysettifabBricasionerangp anq dgreroguctpeaka(3aGlnes datgeted. The

reacfiofl (Mt ldheRhdd 4y Kﬁ%%éu&@@bé!ﬁg)e&ﬁ%mew SuAdly 2. DH30), stirring at
8.4Hz, 1H), 7.49 (d, 8 HZ ]%H 7.74 (dd, 2.7Hz, 8.4Hz, 114), 7.06 (s,

rt. fﬂ?l’—éo@lﬂ&gﬁ? (H%e@ﬁ)a@sg With. %CM (Fhos9vens ¥ g vapeyatd o diyness, re-
dissdd 20D 1, Ra2 806, 34thots2ébibtdn(MTHEwd 2448 GG %cpdrakdd, and the

Example 16 2,3-Dihydro-benzofuran-5-carboxylic acid

aq“TQ%@WF‘WM%ZE(’%%C%WQ@[@M(Q‘Stnﬁywathrkmcqmmwo%MRaﬁﬂ@*@ were washed
with WHHRAA BRAHSAGHE (§SnEN3ddIine (STHE 1R &Hé’ﬁRQHﬁfd%% PEERI&GH Wirbonate),

a manner substantlally the same as éxamplé'1 by couplin

filteredn andysoneoppraiediatigrue, 3 Ttw Syslp piediethylas plylﬁtqsh@w stipaee@ligiolumn by
eluti® sx%@é’s‘ﬁ@g?ﬁm@@n%%r@ﬁ&wwI‘MQ@H“&M%M%Jo‘bt!uﬁ%ﬁ@%%mpound as

+H). 5Example’1
a yeﬂaw%&@%mﬂw formmgenfiea-basmethyb [naanibyres|disspivetl yn J8R¥nand cther

(1:1%2%‘%@9}%&@&*%%Waéﬁﬂ'ﬁmm at 0°C. The solvent was evaporated and dried
under high vacuum to obtain the title compound as a tan solid. LCMS: Rt = 1.59 minutes,
MS: 396 (M+H).

'H NMR (DMSO-d6, 300MHz), 8 (ppm): 10.8 (bs, 1H), 9.59 (bs, 1H), 7.32 (m, 2H), 7.14 (m,
1H), 7.17(m, 2H), 6.51(m, 2H), 4.15 (m, 1H), 3.56 (m, 4H), 3.48 (m, 1H), 3.39 (m, 1H), 3.23
(m, 2H), 2.5-2.4(m, 3H), 2.38 (s, 3H), 2.22 (s, 3H), 1.95 (m, 2H), 1.66 (m, 1H), 1.45 (d,
6.4Hz, 3H).

Example 6
2-Fluoro-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide
F Q HC
N—{ Yl O~ ~
H N

H,C

2-Methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1"-yl)-phenylamine (1.52 g, 5.84 mmol) was
dissolved in DCM (30 mL). To this solution was transferred a solution of 2-fluorobenzoyl
chloride in DCM (2 mL), followed by pyridine (7.5 mL). The solution was stirred at r.t. for
2h when TLC (10% MeOH in DCM) and LC/MS showed that the reaction was complete. The
reaction was quenched with polymer bounded diethylenetriamine (4 mmol/g, 1.5g) and the
suspension was stirred for 30 min. Then, 10 mL of DCM was added to the suspension and the
suspension was filtered through a Celite pad, rinsed with DCM and 10%MeOH in DCM. The

crude product was purified on a silica gel column eluted with 2%, 5% and 7.5% MeOH in
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H3C-S H3C .CF3CO2H The title compound was prepared in a
manner substantially the same as example 1 by
10coupling3-methy1-4-(2-methy141,31bipyrrolidinyl-1'-y1)-phenylaminewit
h4- methanesulfonyl-benzoyl chloridg, MS: 442.2 (M+H). Example 18
2-Fluoro-N44-(2-methy141,31Thipyrrolidiny1-11-y1)-2-
fluoromethyl-phenylkbenzamide trifluoroacetate CF3 NSN 15.CF3CO2H
DN &G AR R U8R RIGRE'EE 1" AN D8H 8 Po U e PSR, — 1,53
minyt¢g- Méth%ﬁi{ﬂ\éiﬁbyrrolldmyl 11-y1)-2-trifluoromethyl- phenylamlne with

H I%l\/hi éeﬁg]vz\/??@%lﬁj C?/IPS fn V%O(M:TH(} 49 sH v%/ec:%e observectiI aboqt 1:1.2 ratio

compou anner subs a ally the same as ex
and Thbyspectpling2-netbiyl-dv¢Plappityy|- mﬁmmmdmmmmfpmammm& 8.26

(), Y UPE St Py BN 7Y (SRIY TS M 6303, (Y2 H) S MHYGER. 2.80 (m),

2.55 (m), 2.3 (m), 2.10-1.6 (m), 2.45 (m), 1.08 (d).

Example 7
4-Fluoro-N-[2-methyl-4-(2-methyl-[ 1,3"|bipyrrolidinyl-1'-yl)-phenyl]-benzamide
Q  HC
N T~
A0y
F H,C

The title compound was prepared in a manner substantially the same as Example 1 by

coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-fluorobenzoyl
chloride. LCMS: Rt = 1.54 minutes, MS: 382 (M+H).
'H NMR (CDCls, 300MHz), 8 (ppm): Two sets of signals were observed and the spectra were
closely overlapping. The observed chemical shifts are as follows: 1.86 (m), 7.48, 7.13 (m),
7.11 (m), 6.41(m), 3.53-3.34 (m), 2.29 (m), 2.89 (m), 2.62 (m), 2.60-1.77 (m), 1.57 (m), 1.21
(d, 6.1Hz), 1.20 (d, 5.8Hz).

| Example 8
2-Fluoro-N-[2-methyl-4-(2-(2R )-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide
F 9 HC
N% Y~y
H N

H,C
The title compound was prepared in a manner substantially the same as Example 1 by
coupling 2-methyl-4-(2-(R)-methyl-[ 1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with  2-
fluorobenzoyl chloride. LCMS: Ry = 1.70 minutes, MS: 382 (M+H).
'H NMR (CDCls, 300MHz), 8 (ppm): Two sets of signals were observed in about 1:1.2 ratio
and the spectra were closely overlapping. The observed chemical shifts are as follows: 12.5
(bs), 8.26 (m), 8.00 (m), 7.78 (m), 7.60 (m), 7.3 (m), 6.55(m), 4.2 (bs), 3.98 (bs), 3.68-3.34
(m), 2.29 (m), 2.89 (m), 2.62 (m), 1.90 (m), 1.6 (m).
Example 9




10

15

20

3-Fluoro-N44-(2-methyl-[1,31bipyrrolidiny1-11-y1)-phenyfl-benzami de
trifluoroacetate .CF3CO2H The title compound was prepared in a
manner substantially the same as example 1 by coupling
4-(2-methyl-[1,3]bipyrrolidinyl-1 -y1)-phenylamine with 3-fluoro-benzoyl
chloride 10 MS: 368.2 (M+H). Example 21

Ioacr% Eth\ﬁg[il zﬁ%%?ggeolldlgyhﬁééé %@ﬁi@%} @R rmgamide

was prepared in a manner subgtantialty the same as example | by
coupling 4-(2-meth y I-[ | 31b| rrolidi enylamine with
3-pyridin-3-yl-acryloy! ¢
Example 22
2,5-Dioxo-2,3,4,5- te[frahydro 1H-benzo[e][1,4]diazéhthe-8-carboxylic acid
[2-methy1-4-(2- 20methyl-[1,31bipyrrolidinyl-I'-y1)- Ik amide 50 The
titleT LR RRA A% RSP o6l i RS D SN Eﬂgﬁ b 1585 Example 1 by
cou pleslhy D4R)-methyl-[1,3'|bipyrrolidinyl-1'-yl)-phenylamine ~ with  4-
%%(:th |-4- Zprﬁﬁ;qu Ié%l %Thlpyn E)hdljn 1 % y ygrglne}\lmth 2,5-D
ﬂuOEB&?nZOfélﬁ osidstr R‘H’bééid’[@]{&t@ﬂoﬁé JEI‘aIPboxyllc acid.

'H M@R"&%@@ATMME% ag ﬁn%;g Two sets of signals were observed in about 1:3 ratio
4-Cyano-N42-methy1-4-(2-methyl-[1,31bipyn-0 %ldlnyl 1t-y1)- phenylkbenlzla

and #hiispeftforaaesiassly overlapping. The observed chemical shifts are as follows: 12.8
(bs), 7.86(m), 7.48, 7.13-6.95 (m), 6.45(m), 4.2, 3.9, 3.85-3.10 (m), 2.6-2.0 (m), 2.62 (m),

2.0-1.57 (m).

Example 10
5-Fluoro-2-methyl-N-[2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide
CH, @ HC
N P
-0~y

H,C
E

The title compound was prepared in a manner substantially the same as Example 1 by
coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~ with  5-fluoro-2-
methyl-benzoyl chloride (from Alfa Aesar). LCMS: Rt = 1.56 minutes, MS: 396 (M+H).

'H NMR (CDCls, 300MHz), § (ppm): 7.48 (d, 7.4Hz, 1H), 7.23 (m, 2H), 7.04 (m, 1H), 6.42
(m, 2H), 3.53 - 3.05 (m, 6H), 2.81 (m, 1H), 2.54 (m, 1H), 2.49 (bs, 3H), 2.28 (bs, 3H), 2.2-
1.95 (m, 3H), 1.70 (m, 4H), 1.i5 (d, 6.0Hz, 3H).

Example 11
5-Fluoro-2-methyl-N-[2-methyl-4-(2-(2S)-methyl-[ 1,3' (3'S)]bipyrrolidinyl-1'-yl)-phenyl]-
benzamide

CH, @ HC

Dy
H
H,C




10

15

20

H3C NC H.CF3CO2H The title compound was prepared in a manner
substantially the same as example 1 by 10coupling
2-methyl-4-(2-methyl41,31bipyrrolidinyl-11-34)-phenylamine with
4-cyano-benzoyl chloride. MS: 389.2{M+14). Example 24 3-Fluoro-N
-[3-methy1-4-(2-methyl-[1,31 bipyrro lidiny1-1'-y1)-phenylkbenzamide
trifluoroacetate 15 C F3 C 0 2H The title compound was prepared in

a mpnngr sUBRIAY &?d'xvﬁ&% @&%ﬁ!ﬁﬁl&%@éﬁ%ﬁ’imhe same as Example 1 by
3-methyl-4-(2-methyl41,31bipyrrolidiny1-11- y -phenylamine with

coulifgotgnsendaii(@ g@tlm 13};2(@ IchayhgieyDsphenylamine with 5-fluoro-

2- mg@ll?% ﬁfpcﬂ%ﬁﬁ@gﬁ}@ﬁ?%y 1986
[2-Mmethyl-4-(2(S)-methyl-[1, 31(S)Th|pyrrolld|ny1 11-y1)- phenyl}-amide

LCMﬁIL%Toa%ét‘htélr@iescmcwl-ﬁ
'H NMR (CDCls, 300MHz), 8 (ppm): 7.48 (d, 7.4Hz, 1H), 7.23 (m, 1H), 7.04 (m, 2H), 6.42
(m, 2H), 3.53 (m, 1H), 3.40-3.27 (m, 4H), 3.05 (m, 1H), 2.81 (m, 1H), 2.54 (m, 1H), 2.49 (bs,
3H), 2.28 (bs, 3H), 2.2-1.95 (m, 3H), 1.70 (m, 4H), 1.15 (d, 6.0Hz, 3H).
Example 12
5-Fluoro-2-methyl-N-[2-methyl-4-(2-(R)-methyl-[1,3' (R)]bipyrrolidinyl-1'-yl)-phenyl]-

benzamide hydrochloride

CH, © H.C
N—@—NO\N
H
@A e
F HCI

The title compound was prepared in a manner substantially the same as Example 1 by
coupling 2-methyl-4-(2-(R)-methyl-[1,3' (R)]bipyrrolidinyl-1'-yl)-phenylamine with 5-fluoro-
2-methyl-benzoyl chloride (from Alfa Aesar).

LCMS: Rt = 1.61 minutes, MS: 396 (M+H).

'H NMR (CDCl;, 300MHz), § (ppm): 7.48 (d, 7.4Hz, 1H), 7.23 (m, 1H), 7.04 (m, 2H), 6.42
(m, 2H), 3.53 (m, 1H), 3.40-3.27 (m, 4H), 3.05 (m, 1H), 2.81 (m, 1H), 2.54 (m, 1H), 2.49 (bs,
3H), 2.28 (bs, 3H), 2.2-1.95 (m, 3H), 1.70 (m, 4H), 1.15 (d, 6.0Hz, 3H).

Example 13
3-Fluoro-N-[2-methyl-4-(2-(S)-methyl-[1,3' (S)]bipyrrolidinyl-1'-yl)-phenyl]-benzamide
Q9 HC

DOy
H
H,C

F
The title compound was prepared in a manner substantially the same as Example 1 by
coupling 2-methyl-4-(2-(S)-methyl-[1,3"' (S)]bipyrrolidinyl-1'-yl)-phenylamine with 3-fluoro-
benzoic acid. LCMS: Ry =2.26 minutes, MS: 382 (M+H).




5

10

15

The title compound was prepared in a manner substantially the same as
example | by coupling

2-methyl-4-(2(S)-methyl-0, 318)Th|p3g{olldinyI-ll-yl)-phenyIamine with
tetrahydrofuran-2-carboxylic acid. MS: 358.2 (M+H). 5Example 26
6-Chloro-imidazo[1,2-alpyridine-2-earboxylic acid [2-methy1-4-(2-methyl-

A R AP cb a9 8 ki ids-6:42 .

2H)1 DyAQcoumiing 1H), 3.39 (m, 3H), 3.31 (m, lH) 3.10 (m, 1H), 2.88 (m, 1H), 2.60 (q,

2-methyl-4-(2- methylél ,3]bipyn- 0I|d|n 1 1 -y phenylamine with 6-Chloro-
8 4tidEDopt - Ghoyding-2 LAt A {RiE9- Harbie 27

N42-Methyl-4-(2-methyl-[1, 3]b|pyr@1 g 1]41 y1)-phenyl]-3-trifluoromethyl

-benzamide trifluoroacetate 15.CFICO The title compound was

AR PR e Cotdransi - the QM@M@WM Ty RAsghhgenzamide
2-methyl-4-(2-methyl-[1,3Thipygyolidjnyl-11- y1) phenylamine with

3-trifluoromethyl-benzoyl chloride. M§ ( ) Example 28
20Thiophene-2-carboxyficagid
[2-methyl-4-(2-methyl- , |pyrrdﬁd|n 1- y1) phen mide

trifluoroacetate ¢ H,C

The title compound was prepared in a manner substantially the same as Example 1 by
coupling 2-methyl-4-(2-(S)-methyl-[1,3" (S)]bipyrrolidinyl-1'-yl)-phenylamine with 4-chloro-
benzoyl chloride. LCMS: Rt = 3.96 minutes, MS: 398 (M+H).

'H NMR (CDCl;, 300MHz), § (ppm): 8.19 (m, 1H), 7.94 (m, 1H), 7.46 (d, 7.2Hz, 1H), 7.23
(m, 1H), 6.43-6.46 (m, 2H), 3.56 (m, 2H), 3.53 (m, 1H), 3.40-3.24 (m, 3H), 3.1 (m, 1H), 2.78-
2.50 (m, 3H), 2.27 (s, 3H), 2.21 (m, 2H), 2.05 - 1.80(m, 3H), 1.75 (m, 1H), 1.50 (m, 1H), 1.17
(d, 6.3Hz, 3H).
Example 15
5-Fluoro-2-methyl-N-[2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide
CF, O HC

: &
H,C

F

The title compound was prepared in a manner substantially the same as Example 1 by
coupling é—methyl—4-(2—(S)-methyl—[l,3' (S)Jbipyrrolidinyl-1'-yl)-phenylamine with 5-fluoro-
2-trifluoromethyl-benzoyl chloride. LCMS: Rt = 2.53 minutes, MS: 450 (M+H).

'H NMR (CDCls, 300MHz), 8 (ppm): 7.78 (dd, 5.1Hz, 8.4Hz, 1H), 7.49 (d, 8.4Hz, 1H), 7.74
(dd, 2.7Hz, 8.4Hz, 1H), 7.06 (s, 1H), 6.46-6.42 (m, 2H), 3.55 (m, 1H), 3.43 (m, 2H), 3.31 (m,
2H), 2.92 (m, 1H), 2.64 (m, 1H), 2.28 (s, 3H), 2.24-1.51 (m, 7H), 1.22 (d, 6.6Hz, 3H).
Example 16
2,3-Dihydro-benzofuran-5-carboxylic acid [2-methyl-4-(2(2S)-methyl-
[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenyl]-amide, trifluoro-acetic acid




52 .CF3C 02H The title compound was prepared in a manner
substantially the same as example 1 by coupling
2-methyl-4-(2-methyl-[1,31]bipyrrolidinyl-P-y1)-phenylamine with
thiophene-2- carboxylic acid. MS: 3742 (M+H). 5Example 29
4-0x0-4,5,6,7-tetrahydro-benzofuran-2-carboxylic acid
[2-methy1-4-(2-methyl- [1,31bipyrrolidiny1-11-y1)-phenylkamide H3C Na

[-13C The title compound was prelp@ed in a manner substantially the
same as example 1 by 1OCoupIing H

2-methyl-4-(2-methyl-[1, 3]b| i ;ﬂamine with
4-0x0-4,5,6,7- tetrahydrg?

Example 30

@422 4 (M+H)
4-1sopropyl-N42-methy1-4-(2-methy141,31bipyn- ollqurtyl 1)-phenyl]-3-s
ulfamoyl- benzamide H3C H3C 15F12111-1

The title compound was prepared in a manner substantially the same as example 1 by

coupling 2-methyl-4-(2(2S)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenylamine with 2,3-
dihydro-benzofuran-5-carbony chloride. LCMS: Rt = 1.19 minutes, MS: 406.2 (M+H).
5 Example 17
4-Methanesulfonyl-N-[3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
H
H3C—§@NGN&

o) S )N:>
e CF;COH
The title compound was prepared in a manner substantially the same as example 1 by
10  coupling 3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-
methanesulfonyl-benzoyl chloride. MS: 442.2 (M+H).
Example 18
2-Fluoro-N-[4-(2-methyl-[1,3"Ibipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

trifluoroacetate
C F3
F H
@N@NG\
j
O

15 H,C

.CF:CO;H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenylamine with 2-fluoro-
benzoyl chloride. MS: 436.2 (M+H).
Example 19

20 4-Difluoromethoxy-N-[2-methyl-4-(2-methyl-[ 1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide



0=SH3C The title compound was prepared in a manner substantially
the same as example 1 by coupling
2-methyl-4-(2-methyl-[1,31bipyrrolidinyl-r-y1)-phenylamine with
4-isopropy1-3- sulfamoyl-benzoic acid. MS: 485.3 (M+H). Example 31
20N-12-Methyl-4-(2 -methyl- [1,31bipyn-olidiny1-11-y1)-phenyl]-44

11-1-pyrazo 1-3 -y1)-b enzamide 53 H3C The title compound was
prepared in a manner substantially the sarﬁ as example 1 by coupling
2-methy1-4-(2-methy &k 31bip |d|nyH D e |ne with
4-0H-pyrazol-3- ye-benzoi® pIe 32

Benzofitran-5-carboxylic acid ?

[2-methyl-4-(2-methyl-[1, 31b|pynnI|d|nyI 1'-y1)-phenylkamj 3C /1,313

H3C The title compound was prepared in a manné'ra%ubstantlally the

xample 1? cou
nﬁlﬁy &/ &’“r?Pet\%“ év Z1bi 6&} Shidhefy PR SRSl dhgifgme as example 1 by
cou;hiargofammﬁytl:@dérhtﬂt&yb [dgﬂdbMﬁrdl&ﬁ@(MﬁkH)}.pEm@rtqmi&r@B with  4-difluoro-
enzofyran-2- E
met%)%et% Xzyl?ﬁﬂrfne yI %[ %I%?nyl 11-y1)- phenyl]-amide H3c
Example 20
3-Fluoro-N-{4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

F
avats
HO-CL
S
O
FC CF:CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 3-fluoro-benzoyl chloride.
10  MS: 368.2 (M+H).
Example 21
(E)-N-[4-(2-Methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenyl]-3-pyridin-3-yl-acrylamide

trifluoroacetate

HC CF:CO,H

15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenylamine with 3-pyridin-3-yl-acryloyl
chloride. MS: 377.3 (M+H).

Example 22
2,5-Dioxo-2,3,4,5-tetrahydro-1H-benzo[e][ 1,4]diazepine-8-carboxylic acid [2-methyl-4-(2-

20 methyl-[1,3"Ibipyrrolidinyl-1'-yl)-phenyl]-amide



(:10 H3C 15The title compound was prepared in a manner substantially
the same as example 1 by coupling
2-methyl-4-(2-methy141,31bipyrrolidinyl-11-y1)-phenylamine with
6-methoxybenzofuran-2-carboxylic agid. MS: 434.2 (M+H).

Example 34 2-Pyridin-3-y1-1H-benzoimidazole-5-carboxylic acid
[2-methyl-4-(2-methyl20[1,31bipyrrolidiny1-11-y1)-phenylkamide 54
The title compound was prepared in aymanner substantially the same as
example 1 by coupling
2-methyl-4-(2-methyl 44,3107 i nlienylamine with
2-pyridin-3-yl1H-b Nl iy XyHC acid- - 481.3 (M+H).
5Example 35 6-Chloyo-4-oxo=4H-chomene-2-carboxylic agid
[2-methy1-4-(2-metﬂwy44 B4 Thipyrrolidinyl- 1'-y1)-gn_e%y:>-amide H3C
N/13 H3C The titld compound was prepared in’a manner
substantially the sameQs example 1 by 10coupling

2-menbyikté {Snpehind ks SRy ackdinhrikrykbPRRANIBMHREHAE as example 1 by

6-chloro-4-oxo- 4H-chromene-2-carboxylic acid. MS: 466.2 (M+H). )
coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ‘with  2,5-Dioxo-

2,3,4,5-tetrahydro-1H-benzo[e][1,4]diazepine-8-carboxylic acid. MS: 462.3 (M+H).

5 Example 23
4-Cyano-N-[2-methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenyl]-benzamide
trifluoroacetate
H,C

O
° o
M CF:COH
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-cyano-benzoyl
chloride. MS: 389.2 (M+H).
Example 24

3-Fluoro-N-[3-methyl-4-(2-methyl-[ 1,3"|bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

15 H,C CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3-fluoro-benzoyl
chloride. MS: 382.2 (M+H).

Example 25
20 Tetrahydro-furan-2-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)Jbipyrrolidinyl-1'-yl)-

phenyl]-amide trifluoroacetate




Example 36 N-12-Methy1-4-(2-methyl-[1,31]bipyrrolidiny1-1'-y1)-phenylkn
icotin amide trifluoro-acetate 0 H3C Nra--Nr7 H3C.CF3COOH 15The title
compound was prepared in a manner substantially the same as Example
1 by coupling 2-methyl-4-(2-methyl-[il,31bipyrrolidinyI-I'—yl)-phenyIamine
with pyridine-3- carboxylic acid. MS: 365.22 (M+H). Example 37
1H-Indole-2-carboxylic acid HG
[4-(2-methyl-11,31Thipyrrolidinyl-11-y1)-phenyll-amide trifluoro20acetate
55 H3C.CF3COOH Thé tit)g po was prepared in a manner
substantially the same\as Fxa @ bi?' oupling
4-(2-methyl41,31bipyfolidiqyl-F-y1)-phenylamifie\vith

1H-Indole-2-carboxylic acid. MS: 389.22 (M+k xample 38
5-Chloro-6-(2-hydroxy-ethylamino)-N42-ntethy1-4-(2emgtiayiil 1,31 Thipyrr
olidinyl-1'-y1)- phenylknicotinamide H3C HOCI The title title

condPSUHIE \waRpRERG e RTaPH A il A JUBRRSH SRRt Hie s8rBg amprample 1 by
coutliR¥ DOSRURING(2(S)-methyl- 1,3'(S)]bipyrrolidinyl-1'-yl)-phenylamine with tetrahydro-
%l-m)éethyl-4- 2-mFet T o R ey ine W Y
furag-2Hiarersylc agjdrMp-ethgiakitithicotinic acid. MS: 458.4 (M+H).
5 Example 26
6-Chloro-imidazo[1,2-a]pyridine-2-carboxylic acid [2-methyl-4-(2-methyl-

[1,3"bipyrrolidinyl-1'-yl)-phenyl]-amide

H,C
ﬁ“ “ONCL
DS, |8
H,C
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~ with  6-Chloro-
imidazo[1,2-a]pyridine-2-carboxylic acid. MS: 438.4 (M+H).
Example 27
N-[2-Methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-3-trifluoromethyl-benzamide

trifluoroacetate

H,C
CF, QON&
C s D
15 sC CF:COH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~ with  3-trifluoro-
methyl-benzoyl chloride. MS: 432.2 (M+H).
Example 28
20 Thiophene-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate




Example 39 6-Benzyloxymethyl-N- [2-m ethy1-4-(2-methy141,31bipyrrolid
iny1-11-y1)-phenyl]-nicotinam ide H3C 15The title compound was
prepared in a manner substantially the same as example 1 by coupling
2-methyl-4-(2-methyl[l,31Thipyrrolidigyl- 1 '-y1)-phenyl amine with
6-benzyloxymethyl-nicotininic acid. MS: 485.5 (M+H). Example 40
2-Pyridin-4-yl-thiazole-4-carboxylic acid
[2-methyl-4-(2-methyl-[l,31bipyo-olidiny1-11-y1)- 20phenyl]-amide
The title compound was prepar in a manner substantially the same as
N

example 1 by coupli N
2-methyl-4-(2-met6§$,—$§k:ipy iny1z=yl)-phenylamine with
2-pyiidin-4-ylthiazoles4-carboxylic acid. MS: 448.2XM+H). 5Example 41
Thiophene-2-carboxylic acid He
[3-methyl-4-(2-methyl-[1,31bipyrrolidiny1-1*-y1)-phedyhcididie

triflﬁ'éoﬁ‘ﬁgtgg%r??g%ﬁﬁéa%ire are-ﬁqﬁ gtﬁﬁ%%%%%ggﬁ%ﬁgﬁgﬂ%gﬁﬁ % example 1 by

manner substa e as examp coup
coupdingetiBAnbiBrde(ByhEth3 bl pY/tbapigirglidiayy-)-phephydaynengitrwith - thiophene-2-
carbtz@hpé(})r @%‘%‘.ZM@E’?&“@@%@MS: 370.2 (M+H). Example 42

-(4,6-Dimethyl-pyrimi lamino)-N[2-methy1-4-(2-methy141,31bipyrr
5 olidinyl-11-3/1)- phenyl1-benzamidedpr29

4-Oxo0-4,5,6,7-tetrahydro-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-

[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-amide

o 0ay,

H,C

The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-o0x0-4,5,6,7-
tetrahydro-benzofuran-2-carboxylic acid. MS: 422.4 (M+H).
Example 30
4-Isopropy!l-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-3-sulfamoyl-
benzamide
H.C

5 0-Q
H,C o D
08 H,C
15 2
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-isopropyl-3-
sulfamoyl-benzoic acid. MS: 485.3 (M+H).
Example 31

20 N-[2-Methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenyl]-4-(1H-pyrazol-3-yl)-benzamide




The title compound was prepared in a manner substantially the same as
example 1 by coupling

2-methyl1-4-(2-methyl-[1, 31b|pyrroI|d|nyI 1'-y1)-phenylamine with
4-(4,6-dimethylpyrimidin-2-ylamino) B&nzoic acid. MS: 485.3 (M+H).
Example 43 201-Acetyl-pyrrolidine-2-carboxylic acid
[4-(2-methyl11,31Thipy olidiny1-11- y1) enylkamlde trifluoroacetate 57

.CF3CO2H The title compound was’prepared in a manner
substantially the same as example 1 Hm
4- (2 methyl [1 31b| 4 \1-y/ en

i }, MS: 385. 3% ample 44
5- Fluoro 2-methyl-N- [4(2 methy141, 31b|pyrroI|d|nyI 11- henylkbenza

mide trifluoroacetate .CF3CO2H The title compblind was prepared in

a nn substantla the same as exam Ocoypli
S SR BRI b RSy AT GALY (1 same s exemple | by
coulﬁiﬂgdlar%th‘}ema(lztlﬁeﬁ@db[a@dbi}ﬂ)ﬁrcﬁ&ﬁr@{mﬂy}m)wpﬁe(wmﬂﬁnéﬁmth 4-(1H-pyrazol-3-

1H-Indole-2- 3-methyl-4-(2-methyl-[1,31bipyrro
3P S B tluoroacetats
5 Example 32

Benzofuran-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-amide

3
O, [
O
° o
=
H,C
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with benzofuran-5-
10 carboxylic acid. MS: 404.4 (M+H).
Example 33
6-Methoxy-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-
phenyl]-amide

3
H
/©E\§_\<NONO\
HSC‘O 0] @] )N:>
H,C

15 The title compound was prepared in a manner substantially the same as example 1 by

coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~with  6-methoxy-

benzofuran-2-carboxylic acid. MS: 434.2 (M+H).

Example 34
2-Pyridin-3-yl-1H-benzoimidazole-5-carboxylic acid [2-methyl-4-(2-methyl-

20 [1,3"bipyrrolidinyl-1'-yl)-phenyl]-amide



CH, NramiNi C H3 15.CE3COOH The title compound was prepared in
a manner substantially the same as example 1 by coupling
3-methyl-4-(2-methyl-[1,31bipyrrolidiny1-1'-y1)-phenylamine with
1H-Indolc-2- carboxylic acid. MS: 40,3 (M+H). Example 46
203-Dimethylamino-N43-methyl-4-(2-methyl11,31bipyn-olidinyl-1'-y1)-phe
nylFbenzamide trifluoroacetate ,CH3CH, .CF3CO2H 58 The title
compound was prepared in a manner supstantially the same as example
1 by coupling 3-methyl-4-(2-methyl- [1 ipyrrolidinyl-11-y1)-phenylamine

with 3-dimethylamino benzoigagid. M8:—4 ). Example 47
5N12-Methyl-4-(2-met @u y Iidin -phenoxy-ac
etamide trifluoroacetate [CF3€02H O The title compound vas

prepared in a ma l!i E ubéﬂantlally the same as examp! y coupling

2-methyl-4-(2-m ,3]bipytrolidinyl-1 *-y1)-phenyldmine with
2-phenoxy-acetic +9gCid, MS: 394.2 (M+H). Example 48
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 2-pyridin-3-yl-
1H-benzoimidazole-5-carboxylic acid. MS: 481.3 (M+H).
5 Example 35
6-Chloro-4-ox0-4H-chromene-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-
1I'-yl)-phenyl]-amide

{gpﬁ}a

H.,C
The title compound was prepared in a manner substantially the same as example 1 by
10  coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 6-chloro-4-oxo-
4H-chromene-2-carboxylic acid. MS: 466.2 (M+H).
Example 36
N-[2-Methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-nicotinamide trifluoro-acetate

0 HC
OO0y
H,C

15 The title compound was prepared in a manner substantially the same as Example 1 by

.CF:COOH

coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with pyridine-3-
carboxylic acid. MS: 365.22 (M+H).

Example 37
1H-Indole-2-carboxylic acid [4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-amide trifluoro-

20 acetate



4-Methanesulfonyl-N[2-methy1-4-(2-methyl-[1,31bipyn-olidinyl-11-y1)-phe
nylkbenzamide trifluoroacetate H3C ii Hoc- 0 .CF3CO2H 15The title
compound was prepared in a manner substantially the same as example
1 by coupling 2-methyl-4-(2-methyl-[i5,31bipyrrolidinyl-ll-yl)-phenylamine
with 4-methanesulfonyl benzoic acid. MS: 442.2 (M+H). Example 49
5-Methoxy-benzofuran-2-car oxylic acid
[2-methyl-4-(2-methyl-{1,31Thipyrrolid nyl1l-1'-y1)- 20phenyl]-amide H3C

The title compgung prepared i Ynanfiersubstantially the same as
example 1 by gN ﬁN 5;5
2-methyl-4-(2-methyl-[H31]bipyrrolidiny1-11-y1)-pkenylamine with
5-methoxybenzofuran-2-carboxylic acid. MS: 4 4 (M+H)F;69Bxample
50 -Hydéoxy-7-met ylll,81naphthyridine-3-cargoxyli,c '

Ci
Bt 140N 13 BRI BIRI A5 PRy kAR GBRpats Example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 1H-Indole-2-carboxylic

acid. MS: 389.22 (M+H).

5 Example 38
5-Chloro-6-(2-hydroxy-ethylamino)-N-[2-methyl-4-(2-methyl-[ 1,3'|bipyrrolidinyl-1'-y1)-

phenyl]-nicotinamide

H,C
HO Cl H
platatsel
H W=/ % )N:>
H,C
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 5-chloro-6-(2-
hydroxy-ethylamino)-nicotinic acid. MS: 458.4 (M+H).
Example 39
6-Benzyloxymethyl-N-[2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-nicotinamide

15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1"-yl)-phenylamine with 6-benzyloxy-
methyl-nicotininic acid. MS: 485.5 (M+H).

Example 40
2-Pyridin-4-yl-thiazole-4-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-
20 phenyl]-amide



H3C 5The title compound was prepared in a manner substantially the
same as example 1 by coupling
2-methyl-4-(2-methyl41,31Thipyrrolidiny1-11-y1)-phenylamine with
4-hydroxy-7- methyl-[1,8]naphthyridigg-3-carboxylic acid. MS: 446.5
(M+H). Example 51
2-Pyridin-2-y1-1H-benzoimidazole-5-carboxylic acid

[2-methyl-4-(2- methyl 6[1, 3Th|pyrra>lgd|ny1 1'-y1)-phenylkamide H3C

The title compound aS| repared ip a pan er sybstantially the same as
example 1 by coupli < h 1-4X w@ 3Thipyrrolidinyl-1
'-y1)-phenylamine with 2-pyri [1H¥EeNnzo mt -carboxylic acid.
MS: 481.3 (M+H). 15Example 52 12 4-Indole-5-carboxjylic acid
[2-methy1-4-(2(S)-methyl-[1,3iS)]-bipyrrolidinyl- 11;( ‘pheénylk amide
trifluoroacetate .CF3CO2H The title compound was prepared in a

maﬂher‘tﬁl&ﬁéﬁmlﬁihdthe§@m&m elxam@iﬁnhbsueﬁaﬁuﬂﬂmghe same as example 1 by

con e GRS KON R RS Ry, A S S 2 g Ein- -5

thiaflela-baciasodtyligidcit/ - mm(M«r(Q)methyl [1,3Thipyrrolidiny1-11-y1)-
phenyl]-amide

Example 41
Thiophene-2-carboxylic acid [3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate
CH,
-1,
e
s % D
iC CF;COH
The title compound is prepared in a manner substantially the same as example 1 by
10 coupling 3-methyl-4-(2-methy!l-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with thiophene-2-
carboxylic acid. MS: 370.2 (M+H).
Example 42

4-(4,6-Dimethyl-pyrimidin-2-ylamino)-N-[2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-
phenyl]-benzamide

2y
HCQ@« @Q

15
The title compound was prepared in a manner substantially the same as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-(4,6-dimethyl-
pyrimidin-2-ylamino) benzoic acid. MS: 485.3 (M+H).
Example 43
20 1-Acetyl-pyrrolidine-2-carboxylic acid [4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl|-amide

trifluoroacetate



FlaC The title compound was prepared in a manner substantially the
same as example 1 by coupling _
2-methyl-4-(2-methyl-[1,31]bipyrrolidiny1-1'-y1)-phenylamine with
benzo[1,3]- dioxole-5-carboxylic acidMS: 408.4 (M+H). 5Example 54
4-(Formyl-methyl-amino)-1\1[2-methy1-4-(2-methyl-[1,31]bipyrrolidiny1-1'-
ye-phenyl]- benzamide 7"-- N H2C The title compound was
prepared in a manner_sybstanti@lly$hgsane as example 1 by 10coupling
2-methy1-4-(2-methyl-[1;3Thipyretidinyt= henylamine with
4-(fomlyl- methyl-amino)-befizoic acid. MS: .3 (M+H). Example 55
4-(1-Abetyl-piperidin-3y 1#4-[2-methyl-44@2-methgt:83ipyrrolidiny1-11-
y1)-phenyll- benzamide The title compound was prepared in a

man Ae Ll ERRAMA (HasSBisRTEd dx AHIRnETH bapiialy the same as example 1 by

imetyidmetybib3iRpnaieldini-yidmnamiaminrnwith A 1- idine-2-
COU%::%%/Ipiéeridiﬂ??éhlg-b%r%m%igy MpSy?L1 }18%% (M+IL)|{§.él tf-la‘ée(t%ri pyrrolidine-2

carboxylic acid. MS: 3 (M+H).
5 Example 44

5-Fluoro-2-methyl-N-[4-(2-methyl-[ 1,3'|bipyrrolidinyl-1'-y1)-phenyl]-benzamide

trifluoroacetate

F
H
O~
° o
CH,
H,C

The title compound was prepared in a manner substantially the same as example 1 by

.CF:COH

10 coupling 4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with 5-fluoro-2-methyl benzoic
acid. MS: 382.3 (M+H).
Example 45
1H-Indole-2-carboxylic acid [3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate

o CH,
15 C  CF;COOH
The title compound was prepared in a manner substantially the same as example 1 by

coupling 3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with 1H-Indole-2-
carboxylic acid. MS: 403.3 (M+H).

Example 46
20 3-Dimethylamino-N-[3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-phenyl]-benzamide
trifluoroacetate
HBC\N,CH3

st
O QD

H,C .CF;CO,H




Example 56 202 -F luoro-N
-[4-(2-methy141,31bipyrrolidiny1l-11-y1)-phenylkbenzamide

trifluoroacetate .CF3CO2H 61 The title compound was prepared in a

manner substantially the same as exsmple 1 by coupling
4-(2-methyl-[1,3"bipyrrolidinyl-P-y1)-phenylamine with 2-fluoro-benzoic

acid. MS: 368.2 (M+H). Example 57 5N-P-Methyl-4-(2-methyl41,31bipy

olidirpgl tit{eydorRbeumndl k- {Rep¥red -6 hsi r BYBstirSall iheenazaMmidexample 1 by

The title comﬁg,und was prepared in a manner substantially the

HaC
couplinga a’g-lélfgmlpf’e-@w llrrmI,{ij]bipyrrolidinyl-1'-yl)-phenylam1ne with  3-dimethyl-

amigo"BeRRY - 4cid:MetVbd 1 34 bippn-olidinyl-1'-y1)-phenylamine with
4-(6-0x0-1,6- 10dihydro-pyridin-3-y1)-benzoic acid. MS: 457.3 (M+H).
Example 58 xample 47

N2y Lomst i 35BiByHelidiay L 1l lonehenyllenep hellbsfid
’ ylme[thyl- g}g}r]1za(§nide %uc%o?ce?gte .CFXCO%H]I%LHS'IQ&T tité‘comgound e
was prepared in a manner substiHieMPasetai¥me as example 1 by

H,C
O fH0-Q1
b |
hC .CF3COH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 2-phenoxy-acetic
10 acid. MS: 394.2 (M+H).
Example 48

4-Methanesulfonyl-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

g
OOy

A,C .CF:CO,H

O

H,C—

Oo=n

15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine  with 4-methane-
sulfonyl benzoic acid. MS: 442.2 (M+H).

Example 49
5-Methoxy-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-
20 phenyl]-amide

H,G ‘
O@E\H“O’Q

The title compound was prepared in a manner substantially the same as example 1 by

H,C

coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with  5-methoxy-
benzofuran-2-carboxylic acid. MS: 434.2 (M+H).



coupling 2-methy1-4-(2-methyl-[1,3]bipyrrolidinyl-1 '-y1)-phenylamine with
4-morpholin-4- ylmethyl-benzoie acid. MS: 463.4 (M+H).

Example 59 (E)-3-(3-FIuoro-phenyI)-SN-0-(2-methyl-[1,31hipyrro|idinyl- 11-y
0-phenylkacrylamide 20trifluoroacetate .CF3CO2H The title compound
was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methy141,31Thipyrr%}i(dinyk—l '-y1)-phenylamine with
(E)-3-(3-fluoro-pheny1)- acrylic acid* {18! .2 (M+H). 62 Example 60

(E3-Nyidtobdy Metytly L L1 Blhipyeeshitinel 31cat b2y tidlagaornenbit ey bk Byl-
-pyridin-3-yl- acrylamide trifluoroacctate .CF3CO2H 5The title compound

was prepared in a mainaPRIBLLA e shrevisaidhple 1 by

coupling

H,C
4-(2-methyl-11,31bipyroliginy\l-1 Y g@g thyl-phenylamine with
(E)-3- pyridin-3-yl-acrylic agigd MS; . Hmm le 61
1-Acetyl-pyrrolidine-2-carboxyle=acido NI» >
[3-methy1-4-(2-methyl-11,31bipyrrolidiny1-1'-y1)-,1 nyl]-amide
trifluoroacetate .CF3CO2H The title compound was prepared in a

5 maihertglsoenantiaingd tivessprerses! éxamplentrsubstaptiady the same as example 1 by

-methyl-4-2-methyl-1.1 31hbi idiny11-371)rp. lamine wijtk: ) ea
o T T RN i i
metiRgrlditdnaphityeativexdAiehoy tic{eimedoxitethiatide}

5-112-methy1-4-(2-methyl- Exampl
ple 51
2-Pyridin-2-yl-1H-benzoimidazole-5-carboxylic acid [2-methyl-4-(2-methyl-

10 [ 1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 2-pyridin-2-yl-
1H-benzoimidazole-5-carboxylic acid. MS: 481.3 (M+H).

15 Example 52
IH-Indole-5-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate

H,C ;
Sy A0
o o

T CFyCO.H
The title compound was prepared in a manner substantially the same as example 1 by
20 coupling 2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-yl)-phenylamine with 1H-indole-
5-carboxylic acid. MS: 403.4 (M+H).
Example 53
Benzo[1,3]dioxole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-
phenyl]-amide



[1,31bipyn-o lid iny1-11-y1)-phenyl]- amid el

H,C NSN _71INID H3CH3C The title compound was prepared in a
manner substantially the same as example 1 by 20coupling
2-methy1-4-(2-methy1-11,31Thipyrrgldinyl-1'-y1)-phenylamine with
pyridine-2,5- dicarboxylic acid 2-[(2-methoxy-ethyl)-amide]. MS: 466.3
(M+H). Example 63
2,4-Dimethyl-N44-(2-methyl-11,31bipgrrolidinyl-F-y1)-2-trifluoromethyl-phe
nylkbenzamide 63 .CF3CO2H ;QT itle pound was prepared in a
manner substantially theoa ACEheyinj;\oupling
4-(2-methyl-[1,3]bipyrrolgin -y 1%-2-trifluoromethyl-phenylamine with
2,4- dimethyl benzoyl chlofide. MS: 446.2 (M+HH2C ample 64
4-(3,5-Dimethy1-11-1-pyrazol-4-y1)-N42-methyl-4-(2-methy141,31bipyn-ol
idinYhd 'tylk) cpimpoyikbenzgmuiperdd3o @htdnhed\bubstantially the same as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with benzo[1,3]-
dioxole-5-carboxylic acid. MS: 408.4 (M+H).
5 Example 54
4~(Formyl-methyl-amino)-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-

benzamide

H.C
0]
H
"~ S azel
N

The title compound was prepared in a manner substantially the same as example 1 by

H,C

10 coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine  with  4-(formyl-
methyl-amino)-benzoic acid. MS: 421.3 (M+H).

Example 55
4-(1-Acetyl-piperidin-3-yl)-N-[2-methyl-4-(2-methyl-[ 1,3"]bipyrrolidinyl-1'-yl)-phenyl]-
benzamide
H,C
H
N—<‘ >—N
N . j
O:<CH H,C
15 ‘

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-(1-acetyl-
piperidin-3-yl)-benzoic acid. MS: 489.3 (M+H).

Example 56
20 2-Fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

O
SO

HeC .CF5CO,H



HN CH3H3C The title compound was prepared in a manner
substantially the same as example 1 by 10coupling
2-methyl-4-(2-methyl-[1,3]bipyrrolidinyl-1.-y1)-phenylamine with
4-(3,5-dimethyl- 1H-pyrazol-4-y1) béhzoic acid. MS: 458.3 (M+H).
Example 65

N4 yl -4- (2 methylll 3'Thipyrrolidinyl-1Ly 1]-4-(2-oxo-pyrrol

|d|n2r%}4 YIS, eHDRARE EASPTRRSE™ 2 mﬁanﬁfélébﬁf% %ﬁw%éam%saﬁé@mple I'by
coupllﬂgmqa%éﬁiym%ﬂaml&%yﬂ%&ﬂmela§1?>fih@i{3‘ﬁﬂnb¥ ®aUPfGoro-benzoic acid. MS:
368? ?eth I-4-(2-methyl41,31Thipyn-olidiny1-1'-y1)-phenylamine with

pyrrolidin- 1 -y1)-benzoic acid. MS: 447.5 (M+H). Example 66
001H-Indole-6-carboxylic acid [2-nagtpie-62(S)-methyl-[1,31SA-bipyrrolid
N %1- Lé}henyl] amide trifluoroacetate 64 .CF3CO2H The title
e - M -

VAl pispdred by rrolihierst @é‘?a%bg}}ﬁe(éa}ﬁ% L§-dibyipepyridin-3-

1 by coupling yl)-benzamide
2-methyl-4-(2(S)-methyl11,3 (S)Thlpyrrolldlnyl -I'-y1)-phenylamine with

1H-indole6-carboxylic aC|d MS: 403. 4
o~ ) %} Q

HC

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 4-(6-oxo-1,6-
10 dihydro-pyridin-3-yl)-benzoic acid. MS: 457.3 (M+H).
Example 58
N-[2-Methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-4-morpholin-4-ylmethyl-

benzamide trifluoroacetate

2at
Oy

H,C
.CF;CO;H

0]

15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-morpholin-4-
ylmethyl-benzoic acid. MS: 463.4 (M+H).

_ Example 59
(E)-3-(3-Fluoro-phenyl)-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-acrylamide

20 trifluoroacetate

£
G_\\_{J‘@‘NO\
; J
M .CF3COH
The title compound was prepared in a manner substantially the same as example 1 by

coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with (E)-3-(3-fluoro-phenyl)-
acrylic acid. MS: 394.2 (M+H).




5Example 67 Imidazo[1,2-a]pyridine-8-carboxylic acid
[4-(2-methyl-[1,31bipyrrolidiny1-11-y1)-phenyl]- amide trifluoroacetate
.CF3CO2H The title compound was prepared in a manner
substantially the same as example 14y 10coupling
4-(2-methyl-[1,31bipyrrolidinyl-I'-y1)-phenylamine with
imidazo-[1,2-a]pyridine-8- carboxylic acid. MS: 390.3 (M+H). Example 68
4-Cy ano-N43-m eth yl—4-(2-methE)!a‘%l?é1(l;bipyn-oIidinyl-l‘-yl)-p henyll-b
enzamide trifluoroacetate 15 NC .CF3CO2H The title compound was

(SoePaitd2nViethidnilet Bubwteahsiny! theydhht iy eseamatine-hgnzbubmyg din-3-y1-

3-methy1-4-(2-methyl-[1,31]hipyralidinyirdsyhihhenylamine with
4-cyano-benzoic acid. MS: 361:8.2 (M+H). Example 69

20Imidazo[1,2-a]pyridi e-8-carbiosylic acid

[3-methyl-4-(2-metkyl43:37 hip a@ 1»3’\IEY1)' phenyli-amide

trifluoroacetate GSK'%\J-/S»Q*—{z D

e CF3COH
5 The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine with (E)-3-
pyridin-3-yl-acrylic acid. MS: 445.2 (M+H).
Example 61
1-Acetyl-pyrrolidine-2-carboxylic acid [3-methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-

10 phenyl]-amide trifluoroacetate
CH,
H
O
N o}
O)\CHa

The title compound was prepared in a manner substantially the same as example 1 by

e

: .CF:COH

coupling  3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~ with  1-acetyl-
pyrrolidine-2-carboxylic acid. MS: 399.2 (M+H).
15 Example 62
Pyridine-2,5-dicarboxylic acid 2-[(2-methoxy-ethyl)-amide] 5-{[2-methyl-4-(2-methyl-
[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-amide}

H,C,
M @CL
,ofﬂ%o /,T:>

H,C H,C
The title compound was prepared in a manner substantially the same as example 1 by
20 coupling 2-methyl-4-(2-methyl-[1,3'|bipyrrolidinyl-1'-yl)-phenylamine with pyridine-2,5-
dicarboxylic acid 2-[(2-methoxy-ethyl)-amide]. MS: 466.3 (M+H).
Example 63

2,4-Dimethyl-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenyl]-benzamide



.CF3CO2H The title compound was prepared in a manner
substantially the same as example 1 by coupling
3-methyl-4-(2-methyl-[1,3Pipyrrolidinggl-l'-yl)-phenylamine with
imidazo-[1,2- a]pyridine-8-carboxylic'acid. MS: 404.3 (M+H). 5Example 70
1H-Indole-2-carboxyl ¢ acid
[2-methyl-4-(2-methyl-[1,31]bipygrolidiny1-11-y1)-phenylkamide
.CF3CO2H The title con p9u3 d was prepared in a manner
substantially the same 75§ g . L@\;J;)Iing 2 -methy |-4-(2-methy
[-[1,31bipyrro lid ink}fl 1)-phenyfamine wi -indole-2- carboxylic
acid. MS: 403.2 (M+H). Example 71 2 ﬂ
-Methancsulfonyl-N42-methyl-4-(2-methyl-[1:31]bipyetie, CO,H

lidiny1-1'-y1)-phcnyll ~-acctamidc trifluoroacetate H3C /. S,0 I H3C
1. s B Ao S RSRAE L AR BropUPRR T e a5 cxamle 1 by
couplibgtanti@inthieySa Jap epatifite/ L by hR4plifigoromethyl-phenylamine  with  2,4-
. 2-methy1-4-(2-methyl-[1,31bipyrrolidinyl-1'-y1)-phcnylamine with
dlmﬁtwgh%ﬁ%‘&%vgg:ﬁéégéjw+ 0.2 (M+H). Example 72
5 206-Fluoro-2-methyl-quinoline-3-cBxaafpiizwacid
e T B Y A e -4 2-methyl-[1 3 bipyrrolidinyl-1-yl)-
phenyl]-benzamide
H,C

CH,
H
Ay FO-Q
\
CH

3 H,C

The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-(3,5-dimethyl-
1H-pyrazol-4-yl) benzoic acid. MS: 458.3 (M+H).
Example 65 ,
N-[2-Methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-4-(2-oxo-pyrrolidin-1-yl)-

benzamide

15 ' e
The title compound was prepared in a manner substantially the same as example 1 by
coupling  2-methyl-4-(2-methyl-[1,3'Jbipyrrolidinyl-1'-yl)-phenylamine ~ with ~ 4-(2-oxo-
pyrrolidin-1-yl)-benzoic acid. MS: 447.5 (M+H).
Example 66
20 1H-Indole-6-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate



10

15

20

y1)-phenyll-amide 66 The title compound was prepared in a
manner substantially the same as example 1 by coupling
2-methy1-4-(2-methyl-{1,31bipyrrolidinyl-1t-y1)-phenylaminc with
6-fluoro-2- methyl-quinoline-3-carboxylic acid. MS: 447.4 (M+H) 5Example
73 Berizofuran-6-carboxylic acid
[2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidiny1-1'-y1)-phenyl]- amide
trifluoroacetate H3C .CFICO2Hi,c  The title compound was prepared in
minewith benzof 5

Wxyli +H). Example 74
(E)-3-(3-Fluoro- dhenyN43- -fethyl-4- (2 methy@]blpyn -olidiny1-1'-y1)
-phenyl]- acrylamlcl‘é trifluoroacetate 15.CF 2 The title
compound was prepared in a manner substantially the GEhO3 example

1 byroWlinGmpound was prepared in a manner substant1ally the same as example 1 by
3-methyl-4-(2- metﬁgl [1,31]bi yrrolldlnyl 11%1 - heng/lamlne with

coupting 33mntierbAHR )rynaéryl 1a8(8) FisywoBdnyird -y Enhenipranise with 1H-indole-
6- c%@gxMﬁIQ@R?SMEO%&M @\;I[p[q;hyl -4-(2-methyl-[1,31bipyrrolidinyt-I'-y1)-phe

nyti-acetamide

Example 67
Imidazo[1,2-a]pyridine-8-carboxylic acid [4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate

as O
; o
A HC CF;COH

The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with imidazo-[1,2-a]pyridine-8-
carboxylic acid. MS: 390.3 (M+H).

Example 68
4-Cyano-N-[3-methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

H,C CF,CO,H

The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3'Ibipyrrolidinyl-1'-yl)-phenylamine with 4-cyano-benzoic
acid. MS: 389.2 (M+H).

Example 69
Imidazo[1,2-a]pyridine-8-carboxylic acid [3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-

phenyl}-amide trifluoroacetate



trifluoroacetate 67 .CF3CO2H . The title compound was prepared in a
manner substantially the same as example 1 by coupling
3-methyl1-4-(2-methyl-[1,31bipyrrolidjnyl-1 -y1)-phenylamine with
2-methanesulfonyl-acetic acid. MS: 380.2 (M+H). 5Example 76 1-Acetyl-p
olidine-2-carboxylic acid [2-methyl-4-(2-methyl-[1,31bipyrrolidinyl-I'-y0-
phenyl}-amide trifluoroacetate H3C NO,0 CH3 The title compound
was prepared in a manner substantjally’the same as example 1 by
10coupling2-methy}-4- 2-mé],' q biR rrolidinyl-11-y1)-phenylaminewit

hl-acetyl- pyrrolid'r{e- ox c-acid. -399.3 (M+H). Example 77
4-(2agneth y 141,31bipyjfrol di

4-Ch loro-N43-met
nyl-1'-yl)-phenylk@efzamide trifluoroace'}lact; ,
3 .CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with imidazo-[1,2-
a]pyridine-8-carboxylic acid. MS: 404.3 (M+H).

5 Example 70
IH-Indole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]}-amide

trifluoroacetate

H,C
O-CL

I

HiC CF:COH
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 1H-indole-2-

carboxylic acid. MS: 403.2 (M+H).
Example 71
2-Methanesulfonyl-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-acetamide

trifluoroacetate

5 H,C CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 2-methane-
sulfohyl-aceﬁc acid. MS: 380.2 (M+H).

Example 72
20 6-Fluoro-2-methyl-quinoline-3-carboxylic acid [2-methyl-4-(2-methyl-[1,3'|bipyrrolidinyl-1'-
yD)-phenyl]-amide



15.CF3CO2H The title compound was prepared in a manner
substantially the same as example 1 by coupling
3-methyl1-4-(2-methyl-[1,31bipyrrolidinyl-1 -y1)-phenylamine with
4-chloro-benzoyl chloride. MS: 398.2;¢M+H). Example 78
1H-Indole-5-carboxylic acid
[2-methyl-4-(2-methyl-[1,31bipyrrolidinyl-11-y1)-phenylkamide The
titte compound was prepared in a manger substantially the same as
example 1 by coupling
2-methyl-4-(2-methy 7

1H-indole-5- carboxyl . ~03. H). 79
N-R-Methyl-4-(2-methyl[1 8FKhipy-olidiny1-11-y1)-phenyi]-4-oxazol-5-yl-
benzamide Fl The title coatound was prepgredima manner

substantially the same as example 1 by coupling *

2-metyid-£8n 8ﬁ?ﬁd'{aa§%QBW&Q'iqiﬁﬁh&ﬁﬁ&)éﬁgﬁgﬂimé’vég?ne as example 1 by
4-oxazol-5-yl10benzoyl chloride. MS: 431.3 &M+H§ Example 80 3-M
couptigxy-Rmetty Lt inathod ddigyie Yiamlidiny Ly D-phriolamiagy with  6-fluoro-2-

methsRREMOKREBZAMGE, Hiflmgroankialg »GRRfz@H 15The title compound
was prepared in a manner substantially the same as example 1 by

(@ methyl- : il ] i I S~ )
o T I A AR TR RAASORSI1 m
Example 81 amide trifluoroacetate

4-Ch|oro-N[2-methy1-4-(2-methyd;[l,3']bipyrrolidinyI-I'-yl)-phenyIkbenzami
de 20trifluoroacetate a

O G";NQ

H,C CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
10  coupling 2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-yl)-phenylamine with
benzofuran-6-carboxylic acid. MS: 404.2 (M+H).
Example 74
(E)-3-(3-Fluoro-phenyl)-N-[3-methyl-4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-phenyl}-

acrylamide trifluoroacetate

F CH,
D~
N
o D
15 FC CF:CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3'Ibipyrrolidinyl-1'-yl)-phenylamine with (E)-3-(3-fluoro-
phenyl)-acrylic acid. MS: 408.2 (M-+H).
Example 75
20 2-Methanesulfonyl-N-[3-methy!l-4-(2-methyl-[1,3'|bipyrrolidinyl-1'-yl)-phenyl]-acetamide

trifluoroacetate



.CF3CO2H 69 The title compound was prepared in a manner
substantially the same as example 1 by coupling
2-methyl-4-(2-methyl41,3Ibipyrrolidinéq-ll-ye-phenylamine with
4-chloro-benzoyl chloride. MS: 398.2 (M+H). Example 82
54-Dimethylamino-N44-(2-methy141,31bipyrrolidiny1-11-y1)-phenylkbenz
amide trifluoroacetate H,C.CF3CQOZH The title compound was

prepared in a manner substantig e’same as example 1 by coupling
4-(2-methyl-[1,31bipyrro|idin nyjlamine with
4-dimethylamino-t1§zgzpie<0aci : 393-2(M+H). Example 83
2,3-Dihydro-benzo[I 3]dioxone-6-carboxylic aiﬁd I)>
[2-methy1-4-(2-m¢t§@|-?1,31bipyrro|idinyI-H1% henylkamide H,C 7"-- N
15The title compound was prepared in a manner sulidfa@itiglyy the same

as %aent]i%lg clort%%)ound was prepared in a manner substantially the same as example 1 by
coupling  3-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine ~ with 2-methane-
sulfonyl-acetic acid. MS: 380.2 (M+H).
5 Example 76
1-Acetyl-pyrrolidine-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-

phenyl]-amide trifluoroacetate
H,C,
H
O
oT o, "¢ CF,COH
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling  2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine ~ with  1-acetyl-
pyrrolidine-2-carboxylic acid. MS: 399.3 (M+H).
Example 77
4-Chloro-N-[3-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

Oy

15 M .CF;CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 4-chloro-benzoyl
chloride. MS: 398.2 (M+H).
Example 78
20 1H-Indole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl}-amide



coupling 2-methyl-4-(2-methyl-[l,31]bipyrrolidiny1-1'-y1)-phenylamine with
2,3-dihydrobenzol | ,4]dioxine-6-carboxylic acid. MS: 422.4 (M+H).

- Example 84
5-Fluoro-2-methyl-N44-(2-methyl-[1,3d bipyrrolidinyl-1'-y1)-2-trifluoromethy
I-phenyl11- 20benzamide trifluoroacetate .CF3CO2H The title
compound was prepared in a manner substantially the same as example
1 by coupling H, c

4- (2 methyl41 31Thipyrrolidinyl-11- (flug ethyl phenylamine with
e + ) 25Example 85 70

7-[1 1]b|pyrroI|d|nyf“11 y1)-phenylkbenza

mide trifluoroacetate .CF3tC.02H The title goprpotnd was prepared in

a manner substantially the same as example 1 by 5coupling
4-(23h@etﬁ}nlxcl[dqﬁ@hhwmiﬁayﬁEdyﬂﬂmhmmylamﬂhetwitfaBydhneﬁm&amiemmple 1 by

cougl?é]é%:y%%/ I%é% },})‘]J‘ Elé(}élrro Ic%nyq I'-yl)-phenylamine with 1H-indole-5-

carli@xmethyldd- M@ﬂmmﬁﬁ (S)]bipyrrolidiny1-1'-y1)- phenyl-amide

trifluoroacetate H,C 10 H3C .CF3CO2H
xample 79

N-[2-Methyl-4-(2-methyl-[1,3'bipyrrolidinyl-1'-yl)-phenyl]-4-oxazol-5-yl-benzamide

The title compound was prepared in a manner substantially the same as example 1 by

H,C

3

coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-oxazol-5-yl-
10  benzoyl chloride. MS: 431.3 (M+H).
Example 80
3-Methoxy-N-[4-(2-methyl-[ 1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

trifluoroacetate
CF,
C—b_\J\}ONQ\
; O
"C .CF3CO.H
15 The title compound was prepared in a manner substantially the same as example 1 by
coupling  4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 3-
methoxy-benzoyl chloride. MS: 448.2 (M+H).
Example 81

4-Chloro-N-[2-methyl-4-(2-methyl-[ 1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

20 trifluoroacetate

Oy

H,C .CF;CO,H



The title compound was prepared in a manner substantially the same as

example 1 by coupling 2-methyl 4

(2(S)-methy141,3'(S) Thipyrrolidinyl-1'-y1)-phenylamine with
6-methylpyridine-2-carboxylic acid. ME: 379.2 (M+H). Example 87
154-Methoxy-N-P-methyl-4-(2-methyl-[1,3]bipyrrolidinyl-11-y1)-phenylkbe
nzamide. trifluoroacetate ,0 H,C .CF3CO2H The title compound was
prsfﬁf’efaﬁﬁ SOMBRAHLT Wb SRR The Tare L BRARTLY LR eotfpim g ample 1 by

couphifie thytethiA-mezbikd 31 bipysiplicistydimyll ) SepitaingiMgtiith 4-chloro-benzoyl
4-methoxy20 benzoyl chloride. MS: 394.2 (M+H). Example 88
cmoﬂ@'yriMﬁé—%ﬁ-%M k4-carboxylic acid
[2-methyl-4-(2-methyl41,31bipyrropdimyhik-§d)- phenyl]-amide 71 H3C ,,,|
N H3C. The title.compound was prepared in a manner substantially
5 th e%me%@%ﬁfbﬂﬁ%%wwh& ,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide

2-methyl-4-(2-methyl-[1,3Thipyrrgligiydaddizwd )-phenylamine with
2-pyridin-3-ylthiazole-4-carboxylic acid. MS: 448.2 (M+H). 5Example 89

H
oy L
N
H:C .CFsCOH

The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-dimethylamino-benzoic

10 acid. MS: 393.2 (M+H).

Example 83
2,3-Dihydro-benzo[1,4]dioxine-6-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-
I'-yl)-phenyl]-amide

H,C
NoSats
oL
0
(470 o
0
H,C
15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'Jbipyrrolidinyl-1'-yl)-phenylamine with 2,3-dihydro-
benzo[1,4]dioxine-6-carboxylic acid. MS: 422.4 (M+H).
Example 84
5-Fluoro-2-methyl-N-[4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-

20 benzamide trifluoroacetate

CF,
o Sats
O
° O
CH, He
3 .CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3'Ibipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine with 5-fluoro-

2-methyl benzoy! chloride. MS: 450.2 (M+H).
25 ' Example 85



3,5-Dichloro-N-0-(2-methyl41,31Thipyrrolidiny1-11-370-2-trifluoromethyl-p
henylkbenzamide trifluoroacetate CF3 CI CI .CF3CO2H The title
compound was prepared in a manner substantially the same as example

1 by tocoupling 70
4-(2-methyl-[1,31bipyrrolidinyl-11-y1)-2-trifluoromethyl-phenylamine with
3,5- dichloro-benzoyl chloride. MS: 486.1 (M+H). Example 90

2- WM@E%%@”NWQI%WROXXB ?ﬁ'@lldmyl 1'-le -phenyl]-benzamide
[2-methyl-4-(2-methy141, 31Th|pyrroI|d|ny1 -1'- yl1)-phenyl]-amide H3C 15
The title compound was prepare&‘ﬂ“&rﬁ%fﬁﬁ;?é? substantially the same as
example 1 by couplipg .cH,

2-methyl-4-(2- methyl’[| 3 blpym )-phenylamine with
2-methy1-11-1- benzo N7qle-5 o acid. MS: 418.3 (M+H).
Example 91

203,5-Dichloro-N44-(2- methyl [1 31b|pyrroucg yi= 1&/1)63henyli-benzamid
e trifluoroacetate .CF3CO2H 72 F;COH

The title compound was prepared in a manner substantially the same as example 1 by
5  coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3-dimethylamino benzoic
acid. MS: 393.3 (M+H).
Example 86
6-Methyl-pyridine-2-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-y1)-

phenyl]-amide trifluoroacetate

H,C
H

10 3 He T CRCOLH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2(S)-methyl-[1,3'(S)]bipyrrolidinyl-1'-yl)-phenylamine with 6-methyl-
pyridine-2-carboxylic acid. MS: 379.2 (M+H).
Example 87
15 4-Methoxy-N-[3-methyl-4-(2-methyl-[1,3"[bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
oVats
O
0
s .CF;CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling  3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with 4-methoxy-
20  benzoyl chloride. MS: 394.2 (M+H).
Example 88
2-Pyridin-3-yl-thiazole-4-carboxylic acid [2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-
phenyl]-amide



The title compound was prepared in a manner substantially the same as
example 1 by coupling 4-(2-methyl-[1,31bipyrrolidiny1-11-y1)-phenylamine
with 3,5-dichloro-benzoyl chloride. MS: 418.1 (M+H). Example 92
5N[3-Methy1-4-(2-methy141,31Thip;zrlrolidinyI-11-y1)-phenyl]-3-trif|uorom
ethyl-benzamide trifluoroacetate .CF3CO2H The title compound was
prepared in a manner substantially the same as example 1 by coupling

3-methyl-4-(2-methyl-[1731 ipyrrolidip;?l- -y1)-phenylamine with
3-trifluoroiomethyl-ben ide. ~"@'A. Example 93
2-Fluoro-N-P-methyl-4-(2-m -3 1bipyrrolidiny 1)-phenylkbenza

mide trifluoroacetate .CF3CO2H 5THhe title compou as prepared in a
manner substantially the same as example 1 by'$bupling

2 T e SN N NURE S (et E VISR 8 W s cxample 1 by
cougliPpeyhghopyhGienainy [ hidihiplarqlidingthlisfD-Bhoiplproliee. with 2-pyridin-3-yl-
iV hanoR ke da uprgpsgjate [CF3COZH  The ftle

compound was prepared in a mannéer'substantially the same as example |
5 by coupling 3-methyl-4-(2-methyl-Bx3hiidip$-olidiny1-1'-y1)-phenylamine
3,5 %}&:I%Ponﬁ]ﬂp& —%%@%ﬁ-?ﬂ? ]bMp%fﬁ%%%i%Mt%'-Z -trifluoromethyl-phenyl]-benzamide
trifluoroacetate
CF,
Cl H >:
N N\/:'\
>Q b O
Cl
R, .CFsCOH

The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine  with  3,5-
dichloro-benzoyl chloride. MS: 486.1 (M+H).
Example 90
2-Methyl-1H-benzoimidazole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-
yl)-phenyl]-amide

H,C
H
@N@N&
HN
N
J% © ):>
H.C N
H

15 €
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1"-yl)-phenylamine with 2-methyl-1H-
benzoimidazole-5-carboxylic acid. MS: 418.3 (M+H).
Example 91
20 3,5-Dichloro-N-[4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

g Q&Q

.CF;COH



73 Example 95 6-Methyl-4-ox0-4H-chromene-2-carboxylic acid
[2-methyl-4-(2-methyl-[1,31bipyrrolidi y1- 11-y1)-phenylkamide 5The title
compound was prepared in a manner substantially the same as example

1 by coupling 2-methy1-4-(2-methyl-f2,3]bipyrrolidinyl-1 y1)-phenylamine

with 6-methy1-4-oxo4H-chromene-2-carboxylic acid. MS: 446.4 (M+H).

Example 96 [1,6]Naphthyridine-2-carboxylic acid

[2-mgthyhd-£enmetind 1ta3 Hoipyreal dinydhahnyd bubORhemyll-@nidae as denple 1 by

titte compound was regared in @ manner substantially the same as
coug&ggnp%-@ﬁye&%lpﬁﬁé'] ipyrrolidinyl-1'-yl)-phenylamine  with  3,5-dichloro-benzoyl

chicgigeeting-4¢{2-maituifh1, 3" Thipyrrolidinyl-11-y1)-phenylamine with
[1,61naphthyridine-2-carboxylic acid. MS: 416.4 (M+H) 15Example 97
3-Methanesulfony1-4-methyl-N42 Fremplef22-methy141,31bipyrrolidinyl-I

5 NY3meaaoyld- %‘%ﬁﬂ?i@[‘},3']biﬂiﬁf‘oﬂﬂ%%ﬁn%?}!ﬁﬂe\‘iﬁﬁis’fﬁﬁﬂ[&%’fbﬁlyl-benzamide

manner Substantially the same as example 1 by coupling
2-methyl-4-(2-methyl41,3 Thipyrigiftiiayaadetaia )-phenylamine with
3-methanesulfony1-4-methyl-benzoykehloride MS: 456.2 (M+H). Example

08 CF, H
4-{442-Methy1-4-(2-n@1_1\%"f3 rr idiqyl-1'-y1)-phenylcarbamoy11-p
N
@]

henoxy)-benzoic acid
e .CF3CO.H
The title compound was prepared in a manner substantially the same as example 1 by
coupling  3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine =~ with  3-trifluoro-
10  methyl-benzoyl chloride. MS: 432.2 (M+H).
Example 93
2-Fluoro-N-[3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate
CH,
O
O~
° O
s .CF3CO.H
15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 2-fluoro-benzoyl
chloride. MS: 382.2 (M+H). _
Example 94

3-Phenyl-propynoic acid [3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl}-amide

20 trifluoroacetate

st
O—= CLD

e .CF5COH
The title compound was prepared in a manner substantially the same as example 1 by
coupling  3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine ~ with  3-phenyl-
propynoic acid. MS: 388.2 (M+H).



74 OH H,C The title compound was prepared in a manner
substantially the same as example 1 by coupling v
2-methyl-4-(2-methyl-[1,31bipyrrolidiny1-11-y1)-phenylamine with 4,4'-
biscarboxydiphenyl ether. MS: 500.3 (M+H). 5Example 99
2-Dimethylamino-N-[4-(2-methyl-[1,3"]bipyrrolidiny1-11-y1)-2-trifluorometh
yl-pheny11- benzamide trifluoroacetate .CF3CO2H The title
compound was prepared in a mant&#8Rlstantially the same as example

6-Mdilyyl-Acox@litg chromene-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-
4-(2-methyl-[1,31bipyn-olidiny1-1'- 1%:82-trifluoromethyl-phenylamine with
2- dimethylamino-benzoic acidt MEPAEAYEEIYLS. Example 100
N-[2-Methyl-4-(2-methyl-[1,3Thipyrrolidis®y1-1'-y1)-phenyl]-6-morpholin-4-y
l-nicotinamide  H,C 15The tifie comp@%gs pared in a manner
substantially the same as exampk_14b i\

6-morpholin-4- yl-nieotinic acid. MS: 450.5 (M+H), ¢
Example 101 5-Methyl-2-phenyl-2H-[1,2,3]triazole-4-carboxylic acid
5 [2-rhbehttld qommeting 2014 [Bthapsdrolidimmmiensiibglenglkathideme as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenylamine with 6-methyl-4-oxo-
4H-chromene-2-carboxylic acid. MS: 446.4 (M+H).

Example 96
[1,6]Naphthyridine-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-
10 phenyl]-amide

H3C
H
Yo arel
N/_ —N @] D
H,C

The title compound was prepared in a manner substantially the same as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with
[1,6]naphthyridine-2-carboxylic acid. MS: 416.4 (M+H).
15 Example 97

3-Methanesulfonyl-4-methyl-N-[2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-

benzamide

H,C -
H
@j@@'@
H,C
3 Y N
Oxg
aay
e O H,C

The title compound was prepared in a manner substantially the same as example 1 by
20 coupling 2-methyl-4-(2-methyl-[1,3"|bipyrrolidinyl-1'-yl)-phenylamine ~ with  3-methane-
sulfonyl-4-methyl-benzoyl! chloride. MS: 456.2 (M+H).
Example 98
4-{4-[2-Methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylcarbamoyl]-phenoxy} -benzoic

acid



75 H3C The title compound was prepared in a manner substantially
the same as example 1 by coupling
2-methyl-4-(2-methyl41,31bipyrrolidiny1-1'-y1)-phenylamine with
5-methyl-2phenyl-2H-[1 ,2,Thiazole-44carboxylic acid. MS: 445.4 (M+H).
5Example 102 2,3-Dihydro-benzofuran-5 -carboxylic acid
[2-methyl-4-(2-methyl-[1,3]bipyrrolidiny1-11-y1)- phenyl]-amide H3C r"-- N
/INO H3C The title mpound was prepared in a manner substantially
the same as exampl
2-methyl-4-(2-methyll
2,3-dihydro- benzofura
103 Thiophene-2-carboxyli
[4-(2-methyl-[1, 3]b|pyrroI|d|nyI- y1)- phenylkamlde trklu\/o)oacetate
15.CF1CO2H The title compound was prepareg,én a manner

substantially the same as example 1 by coupling

4-(ThseitgI 2B rrcHdrgRarey 10 sHaRRSMHBS{RKally the same as example 1 by

coupligPhene-gieaROK GG ST Rnpy R M- 1-y1)-phenylamine  with  4,4’-
biscarboxydiphenyl ether. MS: 500.3 (M+H).

ipyrrolldlnyl 1)- phenylamlne with
arboxylic ag @(M+H) Example

I
w 4!

5 Example 99
2-Dimethylamino-N-[4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenyl]-

benzamide trifluoroacetate
Hc, Hs CF,

Ny
aSaszel
: 0
s .CF3CO,H
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 2-
dimethylamino-benzoic acid. MS: 461.3 (M+H).
Example 100
N-[2-Methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-6-morpholin-4-yl-nicotinamide

H,C
H @
O

15 The title compound was prepared in a manner substantially the same as example 1 by

H,C

coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 6-morpholin-4-
yl-nicotinic acid. MS: 450.5 (M+H).
Example 101

5-Methyl-2-phenyl-2H-[1 ,2,3]triazole-4-carboxylic acid [2-methyl-4-(2-methyl-
20 [1,3"]bipyrrolidinyl-1'-yl)-phenyl}-amide



Example 104 204-Methanesulfonyl-N44-(2-methy111,3Thipyrrolidiny1-1
t-y1l)-phenylkbenzamide trifluoroacetate .CF3CO2H 76 The title
compound was prepared in a manne%substantially the same as example
1 by coupling 4-(2-methyl41,31bipyrrolidiny1-11-y1)-phenylamine with
4-methanesulfonyl-benzoyl chloride. MS: 428.2 (M+H). Example 105
54-Benzoyl-1H-pynole-2-carboxylic acid

[2-methy1-4-(2-methy141,31bipgreolidin '-yl - phenylkamide H3C
The title compound was pre inf @ emsuldstantially the same as

example 1 by coupling r'q\N/ Y N
2-methyl-4-(2-methyl-[lyrrolidinyl-ll-yl)-phe ine with
4-benzoy1-1H10pyrrole~F-carboxylic acid. MS: 457.4 (M+H). Example 106

1'ISHEEQRDQ'é&ﬁpgﬂﬁ@wgk%p%i‘éarfﬁo_%)fﬂ%%;dsubstanti.ally the same as example 1 by
[2-methy1-4-(2-methyl-[1,31bipyrrolidinyl- H,C 15The title compound was

coupligBarédsthyharRenetissidntidip yre sdimd-dsBxafme aiyeconfiihg S-methyl-2-
phesy SV 44z mely AL LT AIRYECININNE-1iA41d-pliepyl amine with
1-isopropyl-1Hbenzotriazole-5-carboxylic acid. MS: 447.3 (M+H).
3 Example 107 Example 102

2,32oMishanesulianukNAdH e RNk ?JIQQMWQHQ@%&MY[]QBZIMHWJHH?I%l-1'-y1)-
hyl-phenylk 20acetamidc trif uoroahce alt]e 4
phenyl]-amide

H,C
aSads
O~
o
° O
H,C
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with  2,3-dihydro-
benzofuran-5-carboxylic acid. MS: 406.4 (M+H).
Example 103
Thiophene-2-carboxylic acid [4-(2-methyl-[1,3'Ibipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate

B H@’N
O~

15 hiC .CF:COH
The title compound was prepared in a m_anner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with thiophene-2-carboxylic
acid. MS: 356.2 (M+H).
Example 104
20 4-Methanesulfonyl-N-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate
H
ﬁ@“@N&
H,C—$ N
s o j @

H,C .CF;CO,H



.CF3CO2H The title compound was prepared in a manner
substantially the same as example 1 by coupling v
4-(2-methyl-[I,3Thipyrrolidiny1-1 Ly1)-2-trifluoromethyl-phenylamine with
2- methanesulfonyl acetic acid. MS: 434.1 (M+H). 77 Example 108
2-Dimethylamino-N44-(2-methy141,31bipyrrolidiny1-11-y1)-phenylRenza
mide trifluoroacetate .CF3CO2H 5The title compound was prepared in a
marnpgrEIbssAP RN thaSprm AR SXAMMRIBNEONIRHRINIG the same as example 1 by
4-,(2-methy|-£|,31bip rrolidiny1-11-y1)-phenylamine with 2-dimethylamino
coupling dit%ele .thizlaéﬁ).l@mﬁlﬁ)nﬁxbrﬁbr@lmglamm@%f’omﬁt[h@ezsulfonyl-benzoyl
chloraethvisi L34 bipyriglifiny1-11-34)-2-trifluoromethyl-phenylkbenzamide
10trifluoroacetate .CF3CO2H The title compound was prepared in a
manner substantially the same asEéﬁg}ﬁlﬁlé% by coupling
Ad2-methml- IpYEERHSIRY: LWL ) 22At M rome 1eNYIRNI0E Wikh 111\
e e T Sl oy 1)
4-Chloro-N44-(2-methyl-[1,31bipph&hdihgiids 1)-phenyll-benzamide
trifluoroacetate CI .CFSCOZIC-)l Thetitle compound was prepared in a
manner substantially the.same as exampie4 by pling
4-(2-methyl-[1,31]bipy ] -pRenytatiing with 4-chloro-benzoyl
chloride. 20 MS: 384.2 N

H,C

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-y1)-phenylamine with 4-benzoyl-1H-
10 pyrrole-2-carboxylic acid. MS: 457.4 (M+H). |
Example 106
1-Isopropyl-1H-benzotriazole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-
I'-yl)-phenyl]-amide

H,C,

N
, N
N ©
SN

H,C

15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 1-isopropyl-1H-
benzotriazole-5-carboxylic acid. MS: 447.3 (M+H).

Example 107
2-Methanesulfonyl-N-[4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-
20 acetamide trifluoroacetate
CF,
-
N N\/:l\
% Ji
H,c "0
MsC .CF3COH
The title compound was prepared in a manner substantially the same as example 1 by

coupling  4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenylamine ~ with =~ 2-

methanesulfonyl acetic acid. MS: 434.1 (M+H).



\ Hp The title compound was prepared in a manner substantially the |
same as example 1 by coupling
2-methyl-4-(2-methyl-[1,31]bipyrrolidiny1-11-y1)- phenylamlne with
quinoline-3- carboxyl ¢ acid. MS: 415.3 (M+H). 5Example 112 4-Im
dazol-1-yl-N42-methy1-4-(2-methyl-[1,31bipyrrolidinyl-I'-y1)-phenylkbenza
mide H,C H,C The title compgund repared in a manner
substantially the same as example™¥ W\i\é fﬂ%lng

2-neihiyiethyBumnati J4-32-Mupwirplidimyiplislidphignylamisteyithbenzamide
4-imidazol-1-y1 tobenzoic acid. MS 430.5 (tM+H) Example 113
1H-Indole-6-carboxylic acid tluoroaceta

[2-methyl-4-(2-methyl4; 31 FHipyn-olidiny1-11-y1)-phenyl]-amide /NLD

H,C The title com ndrjw ep in @ manner substantially the
same as example 1 pli N

2-methyl-4-(2-methyl33&31bipyrrolidinyl-E-ylphenylamine with
IH-indole-6- carboxylic acid. MS: 4033 (M xameIe 114
8 CF;COH
5 The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3'Ibipyrrolidinyl-1'-yl)-phenylamine with 2-dimethylamino benzoic
acid. MS: 393.3 (M+H).
Example 109
3-Fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

10 trifluoroacetate
CF,
avats
O~
° O
s .CF:COH
The title compound was prepared in a manner substantially the same as example 1 by

coupling 4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine with 3-fluoro-
benzoyl chloride. MS: 436.2 (M+H).

15 Example 110
4-Chloro-N-[4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yI)-phenyl]-benzamide trifluoroacetate

O
N N
O~
° J
M .CF:COH
The title compound was prepared in a manner substantially the same as example 1 by

coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-chloro-benzoyl chloride.

20 MS: 384.2 (M+H).
Example 111

Quinoline-3-carboxylic acid [2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1"-yl)-phenyl]-amide



6-Methoxy-1H-indazole-3-carboxylic acid [2-methy1-4- (2-methyl
41,31bipyrroli diny1-1'-y1)- phenylkamide 20 79 The title compound
was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl41,31bipyrrolidinyl-11-34)-phenylamine with
6-methoxy-1Hindazole-3-carboxylic acid MS: 434.3 (M+H). Example 115
52-Methanesulfonyl-N44-(2-methy141,31bipyrrolidinyl-11-y1)-phenylracet

amide trifluoroacetate 0 H,C' .CF3C&@2H The title compound was
prepared in a manner s ntiaIIy Rh xample 1 by coupling
4-(2-methyl-[I,31Thipyrrolig 1)3ph nme with
2-methanesulfonyl acetic 10seid. MS: 366.2 (M+H)YExample 116 2-D
imethy | ammo-N44 -(2-methyl- [1,31 b ipyrrolidippA-"1"-y1)-2-trifluo
romethyl-p heny acetamide tri fluoro acetate H,C,N H,C1 .CF3CO2H
The title compound was prepared in a manner substantially the same as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with quinoline-3-
carboxylic acid. MS: 415.3 (M+H).
5 Example 112
4-Imidazol-1-yl-N-[2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide

. HH‘,’C N
N NO C‘\
S ACA S o

The title compound was prepared in a manner substantially the same as example 1 by

H,C

coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 4-imidazol-1-yl
10 benzoic acid. MS: 430.5 (M+H).
Example 113
1H-Indole-6-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]}-amide

\ H ﬁic@,u
R

H,C

The title compound was prepared in a manner substantially the same as example 1 by
15 coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 1H-indole-6-
carboxylic acid. MS: 403.3 (M+H).
Example 114
6-Methoxy-1H-indazole-3-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-
phenyl]-amide

he” H,Q
H
oL
4
HN~ Y /D
H,C

20 3



15The title compound was prepared in a manner substantially the same
as example 1 by coupling
4-(2-methyl41,31bipyrrolidinyl-1'-y1§§-trifluoromethyl-phenylamine with
2- dimethylamino acetic acid. MS: 399.3 (M+H).

Example 117

4-Cyano-N44- 2-met$1 Ié% 31bipyrrolidinyl-1'-y1)-2-triflugromethyl-phen 1%‘
et OO S D A Lo el o B LB Ao 1 by
coupliegafenhithalMa2rer yibe gBisiy thdi Saylel aglpyhmplatiby coiipliegncthoxy-1H-
. 4-(2-meth I-%I, 1bipyrrolidiny1-11-y1)-2-trifluoromethyl-phenylamine with
md%-oé%égr}%rgﬁ 83%’#&@4%@4;*4 v +H). 25Example 118 g0
N-[4-(2-Methyl-[1,3Thipyrrolicliny lEdayblaohenylFnicotinamide
trifluqroacetate .CF3CQO The title compound was prepared ina .
S mafids SED RNy A B PR By R D Py -acetamide
4-(2-methy141,31bipyrrolidinyl-1iyydabesstagnine with nicotinic acid. MS:
351.2 5 (M+H). Example 119 Imidazo[1,2-a]pyridine-8-carboxylic acid
[442-methy141,31bipyrrolidi -2¢ trifluoromethyl-phen y | pami de
trifluoroacetate 1130.6\1:S 2H he ti ound was prepared in a
manner substantiall;g;zhe“san?e as example
coupling4-(2-methyl-[1,3Thipyn-olidinyl-1%¢1)-2-trifhgoeemathyl-phenylamin
ewith imidazo[1,2-a]pyridine-8-carboxylic acid. MS: 458.2 (M+H). Example
120 he title compound ‘was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3'bipyrrolidinyl-1'-yl)-phenylamine with 2-methanesulfonyl acetic
10 acid. MS: 366.2 (M+H).
Example 116
2-Dimethylamino-N-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-

acetamide trifluoroacetate

CF,
-
O~
HaC\,N/\<O )N:>
H,C
MsC .CF:COH
15 The title compound was prepared in a manner substantially the same as example 1 by
coupling  4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 2-
dimethylamino acetic acid. MS: 399.3 (M+H). ‘
Example 117
4-Cyano-N-[4-(2-methyl-[ 1,3"Tbipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenyl]-benzamide

20 trifluoroacetate

CF,
-
N N
e YL
° J o
e .CF;CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenylamine with 4-cyano-
benzoyl chloride. MS: 443.2 (M+H).
25 Example 118



N44-(2-Meth3441,31 bipyrro | id inyl-I'-yl)-phenyl]-2-pheno xy -acetami de
trifluoroacetate 15.CF3CO2H The title compound was prepared in a
manner substantially the same as example 1 by coupling
442-methy141,31bipyrrolidinyl-1 -y1xphenylamine with phenoxy-acctic
acid. MS: 380.2 (M+H). Example 121
204-Methoxy-N44-(2-methy141,3]bipyrrolidinyl-1t-y1)-phenylkbenzamide

triflypaacetatenyt 3§}®1%lyln§ﬁdmymhey1t)I}ql&gﬂypﬁ@aqﬂyﬁﬁd@rﬁﬁﬂf%A@e@ate

manner substantla y the same as example 1 by coupling
4-(2-methyl-[1,31bipy dlny,:l_‘l@; enylamine with
4-methoxy-benzoyl c@(MS 0.2 Example 122
52-0x0-2,3-dihydro-1H-benz&imidazole-5-catboxylic acid
[2-methy1-4-(2-methyl- [1,31bipyrrolidiny&;d1-y1)- @@e@wlﬁmlde HC FI

/INO H3C The title compound was prepared in a manner substantially
the Shenétlgcerneisid y@g,pfgp@mgn a manner substantially the same as example 1 by

cougfmguwké}n@ e[tbgl']&mmﬁﬁ '“9’1?{ ﬂﬂe%(%ﬁ'ﬁ‘?&%ﬁ‘&ﬂ%o‘%{ﬁﬁk a01d MS: 351.2

oxo-2,3- 10 hydro 1H-benzoirmidazo 5-carboxylic acid. MS: 4
5 (M{MH). Example 123

Example 119
Imidazo[1,2-a]pyridine-8-carboxylic acid [4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-2-

trifluoromethyl-phenyl]-amide trifluoroacetate

%O&

\
k/ HaC .CF;CO,H

10 The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yI)-2-trifluoromethyl-phenylamine with
imidazo[1,2-a]pyridine-8-carboxylic acid. MS: 458.2 (M+H).

Example 120
N-[4-(2-Methy!-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]}-2-phenoxy-acetamide trifluoroacetate

O OO
—{ )
15 MC .CF3CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with phenoxy-acetic acid. MS:
380.2 (M+H).
Example 121
20 4-Methoxy-N-[4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

O~ CLD

H,C .CF;CO,H



N-13-Methyl-4-(2-methyl41,31Thipyrrolidiny1-11-y1)-pheny1]-4-morphol
n-4-ylmethyl- benzamide trifluoroacetate .CF3C0O21-1 15The title
compound was prepared in a manne lsubstantially the same as example
1 by coupling 3-methyl-4-(2-methyl-[1,3]bipyrrolidinyl-11-y1)-phenylamine
with 4-morpholin-4- yimethyl-benzoyl chloride. MS: 463.3 (M+H). Example

el BAROA R SERRE T © TR BSOS s el 1 by

couphﬂgmanr(etrﬁldbgtﬁﬁllaﬂblm@rsﬁmﬁyaﬂ 'eXapiaylagieoupling 2 4-methoxy-benzoyl
methy1-4- 1,31]bipyrrolidinyl-ll-yl)-phenylamine with 4-( |
ChIOB?Spci% 8%1 acid. MS: 463.3 (M+H) 82
N-[4-(2-Methyl-[1, 3]b|pyrrolidinyl Eiathpig-influoromethyl-phenylFnicotina
mide trifluoroacetate .CF3CO The title compound was prepared in

3 a r%a%bPéu%@[&#ﬁahﬁth@gaméda%&érﬁm@%w@eefhb%ﬁgfthyl -4-(2-methyl-

4-(2-methyl-P, 3" Thipyrr alibipyirfstidind-trifgpipastrisenylamine with
nicotinic acid. MS: 419.2 (M+H). Exam Ie 126

4-[(4,6-Dimethyl- pyr|m|d|n -2-y1)- methy AN |no] N12-methyl-4-(2-methyl-
[1,3bipyn-olidinyl-I yl) p benga

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'bipyrrolidinyl-1'-yl)-phenylamine ~ with  2-0x0-2,3-
10 dihydro-1H-benzoimidazole-5-carboxylic acid. MS: 420.3 (M+H).
Example 123
N-[3-Methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-4-morpholin-4-ylmethyl-

benzamide trifluoroacetate

CH,
H
@“G*@
~T T
o HiC CF;CO,H

15 The title compound was prepared in a manner substantially the same as example 1 by

coupling 3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with 4-morpholin-4-
ylmethyl-benzoyl chloride. MS: 463.3 (M+H).

Example 124

N-[2-Methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-y1)-phenyl]-4-(1-propoxy-ethyl)-benzamide

H,C,
H
H,C N N
N
0 o J

The title compound was prepared in a manner substantially the same as example 1 by

20 H,C
coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 4-(1-propoxy-
ethyl)-benzoic acid. MS: 463.3 (M+H).

Example 125



10

15

20

HpH,Ra 10CH, The title compound was prepared in a manner
substantially the same as example 1 by coupling
2-methyl-4-(2-methyl41,31bipyrrolidinyl-11-y1)-phenylamine with
444 ,6-dimethylpyrimidin-2-y1)-methysaminokbenzoic acid. MS: 499.5
(M+1-1). Example 127
153,5-Dichloro-N43-methy1-4-(2-methyl-[1,31bipyn-olidinyl- | '-yl)-phenyl
kbﬁﬂ@ﬁmlﬁ%&ﬂﬂk{@[@%ﬁgﬂ%11@_1%?@@?17'@-tﬂﬂ{[&%ﬁhféﬁq%mfé%ndnweﬁnamide
prepared in a manner substantially the same as example 1 by coupling
3-methy1-4-(2-methy141,31bipyteiliepEgicetald )-phenylamine with
3,5-dichloro20 benzoic acid. M§; 432.2 (M+H). Example 128
3-Dimethylamino-N44-(2-mothylf1:81bipycrolidinyl-Ir-y1)-2-trifluoromethyl-
phenyll- benzamide m . 3CO2H The title compound
was prepared inam r sigostantially thei/r?}/e as example 1 by
coupling G
4-(2-methyl11,31Thipyrrolidiny1-1'-y1)-2-tfifluoronteth§AsRenylamine with
3- dipetidaminRRen 4RI¢ AthrMSn46ha M dilbstantially the same as example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenylamine with nicotinic
acid. MS: 419.2 (M+H).
Example 126
4-[(4,6-Dimethyl-pyrimidin-2-yl)-methyl-amino]-N-[2-methyl-4-(2-methyl-
[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide

H.C
H
sy HO-Q
N N
N=( b j o

N
H3C/<\_‘/< H,C

CH,

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3"Ibipyrrolidinyl-1'-yl)-phenylamine with 4-[(4,6-dimethyl-
pyrimidin-2-yl)-methyl-amino]-benzoic acid. MS: 499.5 (M+H).

Example 127
3,5-Dichloro-N-[3-methyl-4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
cl y
%;HN{%G\
° O
cl
", .CF:COH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3,5-dichloro-
benzoic acid. MS: 432.2 (M+H).
Example 128
3-Dimethylamino-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y1)-2-trifluoromethyl-phenyl]-

benzamide trifluoroacetate



5Example 129

3-Methoxy-N[3-methy1-4-(2-methyl-[1,31bipyrrolidinyl- 1-y1) phenyll-ben
zamide trifluoroacetate .CF3CO2H The title compound was prepared
in a manner substantially the same as example 1 by 10coupling
3-methyl-4 -(2-methyl- [1,3 bipyrro | idi nyl- 11-y1)-p henyhimine with 3
-methoxy- benzmcHagld (MS 396F2 (M+H). Example 130

4-Dimethylamino- NZLSNmethyl A- ethy 41,31bipyrrolidinyl- 1
'-y1)-phenyl}benzamid uor, @f 15H,CCF1CO2H The
titte compound was pre d M a manner su tially the same as

example 1 by coup ling 3-methyl-4-(2-methyl- b ipyrroli diny I-
.F yl) phenylamine with 4- dimethylamino-behzoic aCickMSE407.3 (M+B).

202 %%L% Y TROMA, BT St & S S oS RS R e e 1 by
couﬂbnlglfluéf@anmgd -[CFROQAElidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 3-
dimethylamino-benzoic acid. MS: 461.3 (M+H).

5 Example 129
3-Methoxy-N-[3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate
CH,
Ra¥ats
N NG\
° o
FC .CF;COH
The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with  3-methoxy-
benzoic acid. MS: 394.2 (M+H).
Example 130

4-Dimethylamino-N-[3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-phenyl]-benzamide

trifluoroacetate

CH,
Hac’N—©_<O D
15 s .CF;CO;H
The title compound was prepared in a manner substantially the same as example 1 by
coupling 3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 4-
dimethylamino-benzoic acid. MS: 407.3 (M+H).
Example 131
20 2,4-Dimethyl-N-[4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

O

H,C .CF;CO,H



84 The title compound was prepared in a manner substantially the
same as example 1 by coupling
4-(2-methyl-[1,31bipyrrolidinyl-11-y1)-phenylamine with
2,4-dimethyl-benzoyl chloride. MS: 3¢8.2 (M+H). Example 132
54-Methanesulfonyl-N-[4(2-methy141,3Thipyrrolidinyl-11-34)-2-trifluorome

thyl-phenyl]- benzamide trifluoroacetate .CF3CO2H The title
iok%ﬁéﬁ’e‘%éﬁlﬁéﬁ%r%gs'%ﬂmmﬁ SHRRHRP AN NG ARMAARSXAPRE mple 1 by

cougligg mdthe By HibHbirying lidiniy1)-phemheoybrmetiey|-prigny | Arkideatiyl-benzoyl

nd; hg Ltlll(% benzoic acid. MS: 496.2 (M+H). Example 133
9 Kfe %et?f? 1 pyrrolldlnyl 1'-y1)-2-trifluoromethyl-pheny1]-2-phen

oxy-acetamide trifluoroacetate .CE3@@sei183The title compound was

bst YAt
s R L R D e Bt et
phenoxyacetic acid. MS: 44l&ﬁz(imidd)trﬁb(mmalww 2,4-D
imethyl-N42-methy1-4-(2-methyl C,;Ll,Blbipyn-oIid

inyl-11-y1)- phenylkbgnzamide Zpa tate .CF3CO2H The title

compound was prepare tbstantially the same as example

1 by coupling 2- me hgl- etyl41,31bipyrrolidinyl-11-y1)-phenylamine

with 2,4-dimethylbenzoyl chloride. MS: 392.2 é .
: CF;COH

The title compound was prepared in a manner substantially the same as example 1 by
coupling  4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 4-
10  methanesulfonyl-benzoic acid. MS: 496.2 (M+H).
Example 133
N-[4-(2-Methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-2-phenoxy-acetamide

trifluoroacetate

MC .CF;CO,H
15 The title compound was prepared in a manner substantially the same as example 1 by
coupling 4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine with phenoxy-
acetic acid. MS: 448.2 (M+H).
Example 134
2,4-Dimethyl-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

20 trifluoroacetate

H,C,
"0
N N
O
° J
i .CF5COH
The title compound was prepared in a manner substantially the same as example 1 by

coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 2,4-dimethyl-
benzoyl chloride. MS: 392.2 (M+H).



. 85 Example 135 Benzo[d]imidazo[2,1-b]thiazole-2-earboxylic. acid .
[2-methy1-4-(2-methy141,31bipyrrolidinyl- 1'-y1)-phenylkamide Hsc ,11)
5The title compound was prepared i@sa manner substantially the same as
example 1 by
coupling2-methy1-4-(2-methyl-[1,3]bipyrrolidiny1-11-y0-phenylaminewith
benzo[d] midazo[2,1-b]thiazo|e-2-ﬁarbo>%l'ﬁcsgtcid. MS: 460.4 (N1+H)
Example 136 xamp

BerdoYithody-0{24-(}thiedod-PLAtBdipheradidiny-nd tya/L)2-ibthgidmetitywpyattolidinyl-
enylkbenzamide 10trifluoroacetate .CF3CO2H The title compound
was prepared in a manner subSEHEARMEERR as example 1 by
coupling H,C
4-(2-methyl-[1,31Thipyrrolidiny1:1'-y13-2 r thyl-phenylamine with

0
4- methoxy benzoic aci ST2 (M 1 le 137
N-13-Methy1-4-(2-met@£ ipylcrolidinyI-11-3/1gfi6ﬁf>3nyl]-2-phenoxy-a
cetamide trifluoroacetate "=CE3CO2H The tithe;€ompound was

prepared in a manner substantially the same as example 1 by 20coupling

5 3-miihyitle cRommenyd [1 28 Thipaestitira FROpE)- prlstgigialineeitiame as example 1 by
coupiinoxy-acetic acid. MSH 3943 A1 i*f’hg' 5*1‘1%1&?913 _y1)-phenylami ith
u@-h!\%;thoxy-N-O-(Z-%yethfl(l-[l,31§}|’pyrr’oli i1 y1l-1-yl -pge}ﬁg/lﬁggn zg%}gee b
benzgifilisrodezstidd -b]thiazole-2-carboxylic acid. MS: 460.4 (M+H).
Example 136
4-Methoxy-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

10 trifluoroacetate

CF,
H‘@'
AT aSast
,0

M .CF;CO,H
The title compound was prepared in a manner substantially the same as example 1 by
coupling  4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenylamine ~ with ~ 4-
methoxy benzoic acid. MS: 448.2 (M+H).
15 Example 137
N-[3-Methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-2-phenoxy-acetamide

trifluoroacetate

CH,
O -3-Q
— Ty
LC .CF3CO,H
The title compound was prepared in a manner substantially the same as example 1 by
20 coupling 3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with phenoxy-acetic
acid. MS: 394.3 (M+H).
Example 138
3-Methoxy-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y])-phenyl]-benzamide trifluoroacetate



86 .CF3CO2H The title compound was prepared in a manner
substantially the same as example 1 by coupling
4-(2-methyl-[1,3Thipyrrolidiny1-11-y1)-phenylamine with
3-methoxy-benzoic acid. MS: 380.2 {4I+H). 5SExample 139
(E)-N-P-Methy1-4-(2-methyl-[1,3]bipyrrolidiny1-1'-y1)-pheny11-3-pyridin-3
-yl-acrylamide trifluoroacetate .CF3CO2H The title compound was
prepared in a manrgepsubstantligll
3-methyl-4-(2-methyl-[ ipy 0
3- pyrldln -3-yl- acryllc a

ehn 3- yI acrylamlde trlfluoroacetate 15"IC. WBCOZG&COEHE title
P T
couplﬁlillgl%Nﬂm&thytlﬂlr,ﬁ?}byj@@fyﬁdﬁi?idl MB:pd@aydavird ) i aBrplettlAd-benzoic acid.
MS: 380.2 (M+H).
5 Example 139
(E)-N-[3-Methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-3-pyridin-3-yl-acrylamide

trifluoroacetate
CH,
(S
= O~
-
H,C .CF;CO,H

The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenylamine with 3-pyridin-3-yl-
acrylic acid. MS: 391.3 (M+H).
Example 140
(E)-N-[2-Methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-y1)-phenyl]-3-pyridin-3-yl-acrylamide

trifluoroacetate

/\/Oa

15 | “sc - .CFsCOH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 3-pyridin-3-yl-
acrylic acid. MS:391.3 (M+H).
Example 141
20 2,4-Dimethyl-N-[3-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
CH3 H
e ‘a1
H3C
N
° J @

H,C .CF;CO,H



. 202,4-Dimethyl-N[3-methy1-4-(2-methy141,31bipyrrolidinyl-1'-y1)-phenylk
benzamide trifluoroacetate .CF3CO2H 87 The title compound was
prepared in a manner substantially tlgg same as example 1 by coupling
3-methyl-4-(2-methyl-[1,3Thipyrrolidiny1-11-y1)-phenylamine with
2,4-dimethylbenzoyl chloride. MS: 392.3 (M+H). Example 142

5N-P-Methy1-4-(2-methy141,3'Thjpyrrolidinyl-r-y1)-pheny1]-441,2 41triazo

1P AT WA oA Bl 7 P example 1 by
couplibgtahtin wh%afﬂﬁtﬁﬂe[xgﬁﬂbipymﬂl : i@lﬁlw]'ﬂn)gll)h-pherllylanﬁne hwith 2,4-dimethyl-

2-methy1-4-(2-me 41 ,31hipyrrolidinyl-1'-y1)-phenylaminc wit
be@ﬁ,%%lﬁ%zi@ﬁ%ﬁélw Hid. MS: 431.3 (M+H). 10Example 143

3-Fluoro-N-[2-methyl-4-(2-methylfka34pipyaplid

n 1-16@/1(4- henylkbenzamide trifluoroacetate .CF3CO2H _ The title )
NV BB pregaba Ievepsian i belnlisnyl b da ez lamirbenzamide

1 by 15coupling

H,C
2-methy1-4-(2-methyI-W,§']bip rroIidinﬂ@);B ylamine with
3-fluoro-benzoyl chlorife. M E

N~/ Y

le 144
o

H,C

The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 4-[1,2,4]triazol-
1-yl-benzoic acid. MS: 431.3 (M+H).

10 Example 143
3-Fluoro-N-[2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-y1)-phenyl]-benzamide

trifluoroacetate
H,C
avats
O~
° J o
e .CF;CO,H
The title compound was prepared in a manner substantially the same as example 1 by
15 coupling 2-methyl-4-(2-methyl-[1,3'bipyrrolidinyl-1'-yl)-phenylamine with 3-fluoro-benzoyl
chloride. MS: 382.2 (M+H).
Example 144

3,5-Dichloro-N-[2-methyl-4-(2-methyl-[ 1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

H,C
ci
H
aSgese
° 10O
cl
20 "¢ .CF;COH
The title compound was prepared in a manner substantially the same as example 1 by
coupling 2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with 3,5-dichloro-
benzoyl chloride. MS: 432.2 (M+H).
Example 145



10

15

20

3,5-Dichloro-N[2-methy1-4-(2-methyl-[1,31bipyrrolidinyl-
11-y1)-phenylpbenzamide trifluoroacetate 20.CF3CO2H The title
compound was prepared in a manner substantially the same as example
1 by coupling 2-methyl-4-(2-methyl4}g31bipyrrolidinyl- 11-y1)-phenylamine
with 3 ,5-dichlorobenzoyl chloride. MS: 432.2 (M+H). The title
compound was prepared in a manner substantially the same as example
i - I 13 1pipyrrelidinglt syl )-phenylami
R e e e
5-Methoxy-1H-indole-2-carboxylic a Sick
irhl @. “™y1)- phenyl]-amide H,C,0 H,C
o | Qrer substantially the same

as example 1 by coupling
2-methyl-4-(2-methyl-[1,31Thipyrrolidiny ¥:£.-y1)-phenylgipine with
5-methoxy-1Hindole-2-carboxylic acid. MS: 433.2 (M+H). Example 147

N-PLRfetitip1canpord iyas RrenssRsy Hotianaprar-gabs _thpypamory spemple 1 by

couffIRHN MG JRH B m e thIDA BB HOMPRMA Y 5—‘?1%&2%2 hgﬁil[ih@ MM Fficotinic acid.

substantially'the same as example 1 by coupling yl-4-(2-methyl-
MS13@fhipdttdl-idiny1-1-y1)-phenylamine with 6-pyrazol-1 -ylnicotinic acid.
MS: 431.4 (M+H). Biological Exarﬁgﬁﬁp@g)%mple 148

5-Methoxy-1H-indole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-
phenyl}-amide

H,C
H
(0]
N
N
Ho© ):>

The title compound was prepared in a manner substantially the same as example 1 by

H,C

coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 5-methoxy-1H-
indole-2-carboxylic acid. MS: 433.2 (M+H).
Example 147
N-[2-Methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-6-pyrazol-1-yl-nicotinamide

H,C
~ - HO-Q
S 9

The title compound was prepared in a manner substantially the same as example 1 by

H,C

coupling 2-methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 6-pyrazol-1-yl-
nicotinic acid. MS: 431.4 (M+H).
Biological Examples
Example 148
This Example demonstrates the efficacy of compounds of this invention as H3 receptor
ligands. The compounds of this invention have been demonstrated to displace [*H]-
Methylhistamine radioligand binding to mammalian cell membranes expressing rhesus

(Macacca Mulatta) H3 receptor. These compounds display rhesus H3 affinity constants (K1)
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This Example demonstrates the efficacy of compounds of this invention as
H3 receptor ligands. The compounds of this invention have been
demonstrated to displace [311]- Methythistamine radioligand binding to
mammalian cell membranes express%?\:g rhesus (Macacca Mulatta) 113
receptor. These compounds display rhesus H3 affinity constants (Ki) 89
in the range of 1 i.tM to <1 nM. Additionally, the compounds of this

n e ERESPhdveMelender¥nstdiitionp T Bysrarmengdh @ bhinigvaasay fepve been
derﬂﬂmgjétélae@“@ﬁgmﬂgﬂ .é(ﬁdfﬂﬂﬁﬂgg%L@a?%%iﬂb(fﬁﬁl@%ﬁg‘ﬁ%ﬁm@e functional

inhibition of basal rhesus H3-mediated GTPyS radioligand binding
activiémionstharesnthwnitse consplkis@f tibinslerittonsiiia-utdibiatd iGT@Re radioligand

. onj s.STEes C ounds decrea rhesus H3 GTP7S radioligand )
DA BRIl A0, o JREc ST MDA agonivs

Theprepanpdufiidsndéedaipd nhef E X139 Tl Linkoliguittopaiistalyy 0-40% below basal
leveﬁl:%ansfected with pcDNAS/FRT/TO (I_nvitrogen) containing the rhesus
onkey (Macacca Mulatta) 445 amino acid H3 receptor. (Genbank
#Almééfﬁﬁssmbﬂﬂbl&d Hﬁn@f@stqdﬁﬁame&?ﬁéewzpiﬁ?ﬂ ir{jii@yem Cell Line
culture flas standard tissue culture methods and.induced to express
(S 5 cBERGHFED 50D TN TR e. (EBIGREr Pt the thesus
morAlgr(Mdessianhvagigsyeresdisaodaierd from-lasie uti@ne LRI HANDBEI64).  Stably
(Cellgro). Cells were centrifuged (1K x g, 5 ming and pellet frozen in an

rangeito Py e Bt BRI UL HisHfeHERAR 885kt dretadiklistuf gulture methods
and rerfiusaerdehidda MYLIRERE By RHpbdrinditrageR)ahl 2404 IHOXeMLo) for 24

of harvested cells. The cell suspension was drawn through an 18 gauge

1
houtie AT RSBy Y 52 S GaRE o ote (23K 5Tt Cotbrdisten (Cellero).

| Ceume@@r@m&ﬁ%@ call susPeRsioNWES GRAHIIGEIH 48K hoBARPiIRE Gl to disrupt

membrane pellet was re-suspended in 5 mM HEPES (pH 7.4, Invitrogen)

cell grembranesrotEnr b ARl RELFON ST rpgRdcRIReS ML B RREmKPLh d<twigratrogen) at

10m$tesedl bRdes fiquidairaagmoriorde vee d3dilMathyIbatiamineapd an 18 gauge
20GTP£ radioligand binding assays. hesus H3 radioligand binding

needle {23 Peredber singtRessiredls edspty frehesdiseptsdbaenbaanes. The
cell SiegriibRd ahovehihiMeiorhisiasyng(farkin rﬁé%%ﬂt@é")ﬂe‘ﬂ\é%@‘é RAsuspended in

beads Wheat19erm agglutinin scintillation proximity assay) beads

5 mihHERIRS AR Titb HRSEPRA HeribnAbraicUBSRRIFTRipTaeés fraeleabd)Rhesus H3

menfeRGi§eReHonoaRRE PR Ui eSS 2R 'ﬂﬁépqg‘tﬂl@%nﬁ?_fgﬂ]sﬁgﬂl%%tamine and
protein). 50 il WGA SPA beads (0.1 jig) and 50 nl of 83Ci/mmol

GTRd radipheydtisidineessingl concentration 2 nM) and 50 n1 of tested

co d¢skh .0f-this | i icle.were dilut
ol SR S BT L BRI, rcpo
mempignTofiSeairtRerkideRintmd ahovmixedidiVitiaridistasinel (Rotk) Kbvay) and WGA

an_ T -Ll'l'l, ion nter (Packard), Resul 2 ]
S AR e S e oL 7
assahen gdPfusatt agfetion]  TDptoBEecydBdoldil)g Hath fenafewcohthi@ed 50 ul rhesus

s SEFSSTIUE STRONNGE S GNP MBITAER 1 T Bt o
83CiABRRIS[PH Y Methylhistamine (final concentration 2 nM) and 50 pl of tested compound.
The compounds of this invention and/or vehicle were diluted with binding buffer from 10 mM
DMSO stocks. Assay plates were sealed with TopSeal (Perkin Elmer) and mixed on shaker
(25°C, 1 hour). Assay plates were read on TopCount scintillation counter (Packard). Results
were analyzed by Hill transformation and Ki values were determined by Cheng-Prusoff
equation. The observed binding data for a few of the representative compounds of this

invention are summarized m Table 1.
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inhibition of Basal GTPyS binding in Rhesus H3 7 2.06 -31 52 0.77 -17 73
0.78 -15 86 1.42 -18 Example 149 This Example illustrates that the
stereochemistry of the compounds of this invention has an effect on the
biological activity. A few of the represgntative compounds of this 5
invention were used in this example to show this difference in biological
activity based on the stereoisomeric form. All of the compounds of this
Example were tested for H3 receptorligand activity in accordance with the

procedures as set forth in Example 148, The results are tabulated in Table
2. TahlE2empdaiide No Affinity: ki in Inverse Agonism: %
Rhesus H3 inhibition of Basal GTPyS
membrane (nM) binding in Rhesus H3
7 2.06 -31
52 0.77 -17
73 0.78 -15
86 1.42 -18

Example 149
This Example illustrates that the stereochemistry of the compounds of this invention
has an effect on the biological activity. A few of the representative compounds of this
invention were used in this example to show this difference in biological activity based on the
stereoisomeric form. All of the compounds of this Example were tested for H3 receptor

ligand activity in accordance with the procedures as set forth in Example 148. The results are

tabulated in Table 2.

Table 2
Example No. Affinity: ki in Rhesus H3
membrane (nM)
3 7.3
5 120.8
11 25
12 147.2

Example 150

This Example illustrates selective affinity of the compounds of this invention at H3
receptors and exhibit low activity at the MCH-1 receptor site.

The H3 affinity of the compounds of this invention was measured in accordance with
the procedures set forth in Example 148.

The activity of the compounds of this invention at the MCH-1 receptor site, if any, was
measured by the procedures as set forth below.
Test Compounds: The compounds of this invention were stored in a 96-well microtiter plates

(1 pL, 10 mM, 100% DMSO). Each of the test sample was diluted with 249 uL of 100%
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Affinity: ki in Rhesus H3 membrane (nM) 3 7.35120.8 11 2.5 12 147.2
10 Example 150 This Example illustrates selective affinity of the
compounds of this invention at H3 receptors and exhibit low activity at the
MCH-1 receptor site. The H3 %1lffinity of the compounds of this
invention was measured in accordance with 15the procedures set forth in
DM amqle.m& The activity of the compounds of this invention at the

Yk pitr e T SRERAERAUREIBH TRt dUleS QslsapdPO) during

assREIBITHRSh@RITRRYBsIS ch@ e daah s weRiOh WeltatRI 8d i uM.
a 96-well microtiter plates (1 p,L, 10 mM, 100% DMSO). Each of the test

Neg@gm@wggdmgtmfm-@ linpgssapdaifeer with 0.4% DMSO were transferred to the

dilution microtiter plates for control which resulted in final concentration of 10 uM.
Blank: Assay buffer containing 0.4% DMSO were transferred to the dilution microtiter plates
for blanks.
Assay Procedure: The filter plates with 250 mL of 0.5% PEI-solution/well were incubated for
2 hours at room temperature. PEI was removed by vacuum filtration just before pipetting
(Univac Polyfiltronic/Whatman). The solution of the compound as prepared above (50 uL),
or MCH-1 (negative control) or Puffer/DMSO (positive control) were added to 96-well round
bottom microtiter plate. Then 50 pl of ['**J]-ligand solution was added followed by 100 pl of
membrane suspension. The plates were closed with the lids, and incubated for 60 min. at
25°C. The samples were transferred to GF/B filter plate. The reaction mixture was removed
by vacuum filtration, washed 4 x with 300 pl ice-cold washing buffer and the washing
solution was removed by vacuum filtration. The rubber layer at the bottom of the plate was
then removed and the filters were dried over night at room temperature. 25 ul of scintillation
cocktail was added and the plates were sealed and, plate frames were added and incubated for
1 hour at room temperature. The radioactivity was then measured, settings '2°J standard, 30
sec./well. From this the percent inhibition of ligand binding was measured.
Results: In general the compounds of this invention exhibited a rhesus H3 binding ki value in
the range of from about 400 nM to less than 1 nM, whereas the percent inhibition of ligand
binding at MCH-1 receptor was less than 40% at 10 uM concentration. This comparative
Example demonstrates that the compounds of this invention can be more than thousand times
more selective at H3 receptor site than at MCH-1 receptor site.
Example 151
This Example illustrates the study of efficacy of the compounds of this invention in

enhancing the wakefulness in animal models.

Male Sprague Dawley rats (Charles River, France) weighing 250 + 10 g were-

anaesthetized with Zoletil® 50 (60 mg/kg ip) and mounted in a stereotaxic apparatus. Cortical
electrodes (small stainless steel screw electrodes of 0.9 mm in diameter) were screwed into
the bone over the sensorimotor cortex (1.5 mm lateral to the median suture and 1.5 mm behind

the fronto-parietal suture), the visual cortex (1.5 mm lateral to the median suture and 1.5 mm
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DMSO (dilution 1:250). The test compounds were further diluted 1:4 (0.1%
DMSO) during assay resulting in the final concentration of test compounds
of this invention to be 10 auM. Negative Control: 40 ?AM of MCH-1 in
assay buffer with 0.4% DMSO were transferred to the dilution microtiter
plates for control which resulted in final concentration of 10 MM. 5Blank:
Assay buffer containing 0.4% DMSO were transferred to the dilution

in fOMEOHRE Eﬂ% Ioedlanksuinseon B Ree I IR Ille Rl 28l dBY: Cortical

of 0.5% P I solution/well were incubated for 2 hours at room temperature.
elecerqlwagerérﬁm@w%méeamqﬁma%ﬁlf@gﬁ%far@Wéﬁ%’éwﬂw dental cement to
the Balfilironic/Whatman). The solution of the compound as prepared above
(50 ML), 10 or MCH-1 (negative control) or Puffer/DMSO (positive control)
werdfiddaee 9@@)@|q:‘6mqetmmﬁw¢n¢¢@qm|amima&n~soepplﬂced in plexiglass
cyhﬁld%?g @%d£% o8 Wak ﬂ%ged% %L%qgﬁ@/ ]Pj (gj ature of the room
ed with t ? S, an |ncu

suspension. The p es were clos or 60
waspkigntae@BONT K2lsanpfés wedelightsfeatedo @mBmlwnpraté Pme The rats were
t was jmﬁ) u h gl
recollc%e%%o'ffgr\%{vna?gﬁf[r% b%offd(; and 8}?53% ﬁfﬁ%g fg ?U'[IOI‘] %sggélr%éﬁv\g%ybag?) drug day
(DzilandmnSﬂId@godﬁyTﬁé?Dubﬁehﬂdyth thd &ilmndmgqé)ﬁlhmewa&imenstered 15 min

befdi W}?V{?(‘% an gl he filters were dried over night at room temperature. 25 gl
€10
scmtl Stion Tocktail was added and the plates were sealed and, plate
fran%SWernsthdmndtmmxbhtewﬁrc&)ﬂws avemzomcmﬂqnbbaztmcﬁnfrhmon with the
radloa t| it then me sured ttin s 12 standard, 30 se f/ ell
refeT__en % % ace ?VC cere ar c h ree stages were 8': eréntiated:
st ercen Inhibition o |gan |nd|ng was meéasu
QOR\@@MMQ%mianiaetmmp(bugrridwwbllltagarfwrﬁ]emexhrbﬁeldE(Ebésmstlvny,
a#tlljgnlgath range of from ab ut 400Vn to le Q Cr}laraclyéme dby an
whereas ent tYon gf Ilgané ng VB EER r8CEptoT Was Y
Iesmaasdﬁ%ednclﬁ)MMccabrmmmgndnvmbmmmpﬁmghaﬁpamp&slow waves with
demons%atest he com y[)ounds of this invention can be more than
ct

tholiean frsﬁég more SRIECHRe at H3 receptor site than at MCH-1 receptor

-sﬁeREEEx‘ample(fa@id ey?hm@mmmieohuwmmel stlip of RSficabyraéterized by
the com s of this i |n ni ancm the w kefulness in animal
mo}c]l\éq)g QIW %1;5’1158 z\?ﬁ%ﬁﬁ Vésﬁavgl:e?:rance) weighing
ﬁﬁélyi@ gﬁ/\theemtﬁ@sﬁgaﬁt@@hwﬁbrﬂﬁiﬁtﬂdﬂaﬁﬂ)ﬁﬁﬂlmgwgymm rebanieshputerized
in astereotaXIc %ratus Cortical 3 eIe trodes small stainless stee

Sy St AU LIRSS ST B S e i AHIGH %ScPé 8T G b%’ﬁét&liearnalym of
ten mmpaﬁmg(wamﬁwd(ﬂ@ﬂmmréﬁtem{dﬁeﬁbe’ median suture and 1 5 mm

behind the fronto- arl t uture) the visual corte (1 5m

el SCRE 108 (R SBHEAGR: OFbte LaTEREbelipibh W) antiveen and
admiNsktbe iweoehialiie (@f)erem@ex@ﬂ@@mdem SeaicabelesHNAes erBody weight.

attached to a c?nnector (Winchester, 7-lead) and fix q'%d with dental cement

to the Sratn P At e d He kS L P SUH Y alitie FRETIER, Bhifapounds of this

invelt®i® RIACSddp-mardalassd oxtinares (B C(Bﬁéjlﬂﬁﬂﬁiﬁéh@dﬂhff@eﬂ@@%ﬁs RBur-period
food and water. The temperature of the room was kept constant (21 1 C)

analy§iy lights were on from 7 a.m. to 7 p.m. The rats were recorded from 10

a.NMTHOrdsRIM a LIRS EYRLI RONTREY IXh 8 Avsr GRIAlMaN (RI bridathed¥rcentage of
(D2) and post dru da (D3). Vehicle (D1 and D3) or drug (D2) were

the cogtiphidBiey tRkRetBHiAG throdedvis iFrEarb ORTBE dhryStudent's t
test AISPAHEQ Rtkﬁﬁ@s\/t@ tRRAMGRRAMRAHIABY I Rontrol values.

Example 152
Stress-induced ultrasonic vocalizations test in adult rats
This Example illustrates the study of efficacy of the compounds of this invention as

antidepressive agents in animal models.
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reference electrode placed over the cerebellar cortex. Three stages were
differentiated: wakefulness (W) characterized by low voltage fast
electrocortical (ECoG) activity; NREM, sleep (non rapid eye movement or
slow wave sleep: SWS) characterized by an increase in electrocortical
activity; development of high-amplitude slow waves with 15some bursts of

sleep spindles; REM sleep (rapi e movement or paradoxical sleep:
ooy B SIS 155 e COm A SR AP QAT TOR Y AfuDer Poel AM,
Noavis i eeliczelARal i) (R infitd pigrahings Periasndd avtenadidtllin the adult

by meang of a computerized system. discriminating between the various
rat: ﬁﬁfgtspﬂ SBOTREING 884 %@éﬁ?@@ﬁ?ﬁaA’afvgfgﬁagp&%w@g&%&ﬁﬂéﬁodgaw were

placldiamedisiagibeqion Gohesgnceith 1Ree0mpPadaosf s iIVERINOksociates, Inc.,
St Aygre dissolved in 0.6% MTC tween and administered by oral route (po

. . (O). .
B%oldhe of MeEtRST IR KPR 0BG of Hoti§/driRtcreil 6 Yypedsotnd ultrasonic
vocaDASHS \UERe, 2SRt Guabtiyhiig efests Qbide COMRAHAASIREIBIS system (Noldus,

invention on sleep-wakefulness variables: the one hour-period and the six
Wagggingsaridde Rds) duttpg reiifs ateraapiidedsdiipsamidideiqeie (Mini-3 bat
mo dé()%oﬁﬁé@@%ﬁﬁ%%dﬁh@ﬁé%@ﬁ@%@ NEPGESIdAR CRRES MalbaRI (RO XMible sound.
t

Statistical analysis of the data was carried out using the Student's t test for

The signad Vi Alessthand Sl hcoamatmy wam the ddigiayamgftware recorded
cacEXQIPRIE UH2RASHEss hskcad imaoniR YRCRlzaUoRS(RSHINBLWAIRS T their UV

This Example illustrates the study of efficacy of the compounds of this

duraior fitds handrtithessieddr tha deshd irpliaTriaiinsa ier g test, Taig were placed in the

sam@@%%%r%ﬂﬁﬁ%W%Q%ﬁﬁ?g flom tedierhiaue @eseiRedsh¥Y@Rdntred and UV
Poel AM, Noach E.J.K, Miczek K.A (1989) Temporal patterning of

(durgipasanidigrieasycaeci subis sl Yaecondedsvathibedriavamdystem during 2 min.
The BERFRUIRZEHIMES iIRURRAPRAFNAGRIRAY R4 14/ € RAHDHWEHE Rigsed for a

training session in a cage with a stainless steel grid floor (MED
Associates, Inc., 5 St. Albans, VExamele dfettric shocks (0.8 mA, 3s)

were delivered every 7s aﬁ&%ﬁ%&%\’&g%@%ﬂ%@ (UV, 22KFIz) were

subsequently recorded with the Ultravox system (Noldus, Wageningen,

Thd e thaands) fauhey Hwirmtes iledifediebstiinacteedctbe (vmpgusgs of this
inveliRdel) GRRESHIEIR MR aPhRASASdised to transform ultrasonic

sound into audible sound. The signal was then filtered and sent to a

corhpeitd¥egkevectheadfiravondsoatiare récdhdedleebeh byuPoruly thatal. (1977)
Depxlé'&%ﬂ:"éoﬁ%&ﬁ%Hi&&[“ﬁroﬁé}t%é’f{ﬁﬁ?véeégCiﬁéd‘égrggﬁaﬁ@%féa%gﬁ?éf Wrure 266:730-2.

duration (>40s) and subjected to the test, 4h after training. For the test,

Ratsrggsendrsqsiaeeedividhialsglete ediedes(tHhemdwdefd iramindia@atsnleontigning water
21°8996K(FR R S5 S delvered andd s (disal AdrATURAK YEISin traini

( .szbsequen ly recorded with tfe U]?fav%% %ystem %er?é]g 2 mE|]'n. Th% 1 rning
sessiopnipbumers ot thigénbantionmietesatimiristerechmairingnsbesfiore tetstingre placed
unde}g%am%qa}r?]? to avoid hypothermia. The duration of immobility was measured during
the 6-min test. The compounds of this invention were administered p.o. twice (15 min after

training session and 60 min before the test).

Although the invention has been illustrated by certain of the preceding examples, it is
not to be construed as being limited thereby; but rather, the invention encompasses the generic
area as hereinbefore disclosed. Various modifications and embodiments can be made without

departing from the spirit and scope thereof.



Forced-swimming testin rats ~ This Example further illustrates the study
of efficacy of the compounds of this invention as antidepressive agents in
animal models. The procedure was a modification of that described by
Porsolt et al. (1977) 20 Depression: a new animal model sensitive to
antidepressant treatments. Nature 266:730-2. Rats were placed in
individual glass cylinder (40 cm height, 17 cm diameter) containing water
(21C) to a height of 30 cm. Two swil’?ﬁ‘ning sessions were conducted (a
15-min training session followed 24h later. by a 6-min test). After each
swimming session, rats were placed under a heating lamp to avoid
hypothermia. The duration of immcbiij"ivas measured during the 6-min
What $65hai %ggmpounds of this invention were administered p.o. twice (15
min after training session and 60 min before the test). Although the
invention has been illustrated by certain of the preceding examples, it is
1. Nt {8 he.aRaSFYsHhaR pEINg limited thereby; but rather, the invention
encompasses the generic 30area as hereinbefore disclosed. Various
modifications and @nbodffaents cBa be made without departing from the
spirit and scope thgteof 94 CHA |s claimed is: 1.A compound of
formula (1): ORRf . ) in R, RIl, R2 and R3 are the same
or different and indepepdently from hydrogen,
(Ci-C4)alkyl or CF3; R4'#s selected from the grpup gonsisting of
dimethylaminomethyl, methanesulfonylmetgg oxymethyl,
vinylbenzene, ethynylbenzene, vinylpyridin€Xphenyl, benzofgyanyl,
dihydrq-benzofuranyl, oxo-tetrahydrobenzofuranyl, benzodioxolyl,
ox0-Lfirdbmenyl, dihydrobenzo-dioxinyl,
did)RicRahyd R AHd-he saoeldidifepiny briditdaepytdindf benzetiazolyden from

hydrogen, (C;-Cy)alkyl or CFs;

R4 is selected from the group consisting of dimethylaminomethyl,

methanesulfonylmethyl, phenoxymethyl, vinylbenzene, ethynylbenzene,
vinylpyridine, phenyl, benzofuranyl, dihydro-benzofuranyl, oxo-tetrahydro-
benzofuranyl, benzodioxolyl, oxo-chromenyl, dihydrobenzo-dioxinyl, dioxo-
tetrahydro-1H-benzo[e]diazepinyl, imidazopyridinyl, benzotriazolyl,
benzoimidazolyl, oxo-dihydro-benzoimidazolyl, indolyl, indazolyl,
naphthyridinyl, quinolinyl, benzoimidazothiazolyl, pyridinyl, pyrimidinyl,
pyrrolyl, triazolyl, thienyl, thiazolyl, tetrahydrofuranyl or pyrrolidinyl; wherein
said R4 is optionally substituted one or more times with a substituent selected
from halogen, hydroxy, methyl, ethyl, isopropyl, propoxyethyl, phenyl, benzoyl,
methoxy, difluoromethoxy, CF3;, CN, acetyl, methanesulfonyl, sulfamoyl,
dimethylamino, N-formyl-methylamino, 2-hydroxyethylamino,
2-methoxyethylamido, benzyloxymethyl, carboxyphenoxy, pyrazolyl, 3,5-
dimethyl-pyrazolyl, imidazolyl, triazolyl, oxazolyl, pyridinyl,
oxo-dihydro-pyridinyl, pyrimidinyl-methylamino, N-acetyl-piperidinyl,
morpholinyl, morpholiny]rﬁethyl or 2-oxo-pyrrolidinyl; or

a salt thereof or an enantiomer or a diasterecomer thereof,



benzoimidazolyl, oxo-dihydro-benzoimidazolyl, indolyl, indazolyl,
naphthyridinyl, quinolinyl, benzoimidazothiazolyl, pyridinyl, pyrimidinyl,
pyrrolyl, triazolyl, thienyl, thiazolyl, tetrahydrofuranyl or pyrrolidinyl;
wherein said R4 is optionally substituted one or more times with a
substituent selected from halogen, hydroxy, methyl, ethyl, isopropyl,
propoxyethyl, phenyl, benzoyl, methoxy, difluoromethoxy, CF3, CN,
acetyl, methanesulfonyl, sulfamoyl, QJ ethylamino, N-formyl-methylamino,
2-hydroxyethylamino, 2- methoxyethylamldo benzyloxymethyl,
carboxyphenoxy, pyrazolyl, 3,5- dimethyl-pyrazolyl, imidazolyl, triazolyl,
oxazolyl pyridinyl, oxo- dlhydro p]yrldlnyl pyrimidinyl-methylamino,

ﬁ‘ﬂ?ﬁb‘gﬁh‘?ﬁ%r BAEIEA, n%}i‘f)'i‘?&ﬂlnylmethyl or 2-oxo-pyrrolidinyl;

OIRa1§&itaﬂ}hﬁ[eof or an enantlomer or a diastereomer thereof 95 2.The

d accordi |m 1, wherei R is methyl: R
B e e ar B ey IR o
hydregedragih;R4ds phenyl or phenyl substituted with one or more groups
S e?te fro;n ﬂul?rmis&g‘s? {h'Eé? o¥n:? 5 rog éo%r%psgf%?ed ¥rbr%|:f§10rme
Anesu ony su

methoX IGofomet OXy, me
dimethyl@lﬁﬂno%lnfeﬂmyhmgthMammpo&w&hok)@ﬁgrﬁB)k,wethoxy, difluoromethoxy,

oo PRI AR, YRR mctrtmine,

3,5-dim pyrazo azo yl triazo N acety |per|

morpholRayheiethyesT<y. oxe- é%’émmdmyﬂwmsmb@ywﬂﬁ@mammo pyrazolyl,
benzom@f‘—ﬂm?é deR% f%@ﬂiog)foﬁtﬁtiaqu{ﬁlagﬁplz(ﬁlﬁ@éﬂyfaplperldlnyl

benzodioxolyl, dihydrobenzo-dioxinyl

dioxo- teff‘é’ﬁ@}?ﬂb@i—‘i‘lﬁ@ﬁ%@[é’ltﬂé%@ﬁrﬁ% eiykachromenyl, which is
ORYQEI3di¥ D I BEODRAN NI JUINES M HBRERIRF NS et AFd RIS Yiany 1,

or R4 is selected from dimethylaminomethyl, methanesulfonylmethyl
phenox SIS RYE B BRSO EA IA8 AR b i iazepiny

optionalky: sibsittigdranesdidn wemmea wihbltiafieeoss dilrbis (ykslinith
or pyrlmlgl ¥l Whlcﬂ1 z dptlo substituted one or more times with
chlorine’ Ofﬁyt e 9’ ygi rﬁ)no 2-methoxyethylamido,

bBlazyka:kgmadtﬁyalrmdmmetpﬁahnyhmﬂ;ﬂ%&:ﬁmkmsmﬁ)ﬂydmdmvdqﬁmpyrdyiinrmhyl

benzotrigzolyl, benzoimidazolyl, oxa-dibydrobenzoi zol
indazolyl, #al{%)?‘ln yl}ledleny?]n Etl)n}é inyl or &% |n%1(§la2(ﬂﬁfa%zol3¥1ﬁ SubStltUted

optionalfyns W stivatdtnss ey sh fharengees with fluorine, chlorine, hydroxy,
ISARARY! pQ?EIPQ%Ml%BYJPHE‘th%Bf}( IS 8EEREAMOT RMOWhes with

trlazolyfJ thienyl or thiazolyl,'which is optionally substituted one or more

times wﬁhlPﬁmypq@%én%ihwérﬁzwwwmu%rmemxm@éaé@@d beo@yloxymethyl
tetrahydgpfieanyd grypysrolidinyl, which is optionally substituted one or

more times with acetyl. 96 3.The compound according to claim | which is

nBvilsgHlestforrmi v)iawwéilm brpzpiviapedyhie rea avdars b mecikydro-

claim 1.penzoimidazolyl, indolyl, indazolyl, naphthyridinyl, quinolinyl or
benzoimidazothiazolyl, which is optionally substituted one or more times with
fluorine, chlorine, hydroxy, methyl, isopropyl, methoxy or pyridinyl; or
R4 is selected from pyrrolyl, triazolyl, thienyl or thiazolyl, which is optionally substituted
one or more times with methyl, phenyl, benzoyl or pyridinyl; or
Ry is selected from tetrahydrofuranyl or pyrrolidinyl, which is optionally substituted one

or more times with acetyl.



4. A pharmaceutical composition comprising a compound of formula (1)
according to any one of claims 1 to 3 or a pharmaceutically acceptable
salt thereof or an enantiomer or a diastereomer thereof in combination
with at least one pharmaceutically acceptable excipient, diluent or a
carrier. 5. Use of a compound of formula (I) according to any one of claims
Ito 3, optionally in combination with a pharmaceutically acceptable carrier,
for the preparation of a pharmaceutigéi composition for the treatment of a
disease selected from the group consisting of sleep related disorder,
dementia, Alzheimer's disease, multiple sclerosis, cognitive disorder,
atldattompletiadt depprtiagtivigfadis drabichns ldepre detdnreulrEuse
according to claim 3, whegein thesleep disorder is selected from the
group consisting ofjnarcolép rdadian rhythm sleep disorder,
obstructive slee a, pe 3 limb movement and restless leg
syndrome, exBassive sﬁﬁe nd¥lrowsiness due to medication
side-effect. 7. The useRyccording to claim 5, Wh\@ the disease is
cognitive disorder. 8. The use according to claim 5/wherein the disease is
Alzheimer's disease. 9. The use according gg“claim 5, wherein the disease
is depression. 97 10.The use according to claim 5, whereiflthe disease

ISVIRIMENRAR |, R,, R; and Ry, are as defined in claim 1.

A pharmaceutical composition comprising a compound of formula (I) according to any
one of claims 1 to 3 or a pharmaceutically acceptable salt thereof or an enantiomer or a
diastereomer thereof in combination with at least one pharmaceutically acceptable

excipient, diluent or a carrier.

Use of a compound of formula (I) according to any one of claims 1 to 3, optionally in
combination with a pharmaceutically acceptable carrier, for the preparation of a
pharmaceutical composition for the treatment of a disease selected from the group
consisting of sleep related disorder, dementia, Alzheimer’s disease, multiple sclerosis,

cognitive disorder, attention deficit hyperactivity disorder and depression.

The use according to claim 5, wherein the sleep disorder is selected from the group
consisting of narcolepsy, circadian rhythm sleep disorder, obstructive sleep apnea,
periodic limb movement and restless leg syndrome, excessive sleepiness and drowsiness
due to medication side-effect.

The use according to claim 5, wherein the disease is cognitive disorder.

The use according to claim 5, wherein the disease is Alzheimer’s disease.

The use according to claim 5, wherein the disease is depression.



10.

97

The use according to claim 5, wherein the disease is dementia.






