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SUBSTI TUTED N- PHENYL- Bl PYRROLI DI NE CARBOXAM DES AND
THERAPEUTI C USE THEREOF BACKGROUND OF THE | NVENTI ON
wOo-@bas065 t he | nvention The present invention PEI/ESIE8/079760
to a series of substituted N-phenyl-bipyrrolidine
car boxam des. The conpounds of this invention are
nodul at ors of H3 receptors and are, therefore, useful
as pharnmaceutical agents, especially in the treatnent
and/ or prevention of a variety of diseases nodul at ed
by H3 receptors including di seases associated with the
central nervous system Additionally, this invention
also relates to nethods of preparation of substituted
N- phenyl - bi pyrrol i di ne carboxam des and internedi at es
therefor. Description of the Art H stanmine is a
ubi qui t ous nmessenger nol ecul e rel eased from nmast
cells, enterochromaffin-like cells, and neurons. The
physi ol ogi cal actions of histam ne are nedi ated by
four pharmacol ogically defined receptors (H, H2, H3
and H4). All histam ne receptors exhibit seven
transnenbrane dormai ns and are nenbers of the
G protein-coupl ed receptor superfamly (GPCRs). The H
receptor was the first nmenber of the histam ne
receptor famly to be pharmacol ogically defined, with
t he devel opnent of classical antihistam nes
SURSIATaga St BRENYUicBIPASR RIOpHaNt GARB OEAMIMDES AND THERAPEUTIC
f exof enadi ne. Wil e antﬁﬁﬁﬂ' nhgf the H receptor of
the i nmune systemis co éﬁ 4 for the treatnent
of allergic reactions, the H receptor isalso
expressed in various peripheral tissues and the
central nervous system (CNS). In the brain,

e e e [ PSR R soappet e

Ficl®¥PMhessedtbn the CNS, where it may nodul ate several
processes, including cognition. However, H2 receptor
anflagopricsdns maergiqor irehaics [ tp besamies 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 1is 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 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 H1 receptor of the

immune system is commonly used for the treatment of allergic reactions, the H1 receptor is
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devel oped to aneliorate gastric ulcers by inhibiting
hi stam ne -nedi ated gastric acid secretion by parietal
W@ 2000952064 assi ¢ H2 antagoni sts include ci nmeti dPEEDS2008/079760
ranitidine, and fanotidine.2lt should further be noted
that H4 receptor function remains poorly defined, but
may i nvol ve i mune regul ati on and inflanmatory
es. St
o R oot P AP PR B8 RB oo, pote QNS In the
braia il stiovdedd in Thecdddrot eCepltadulnelisf eod, appetite hnd Aortdone secretion.
from other histam ne receptors i bi

.. exhibiting | ow
seqtiende RemToby alsey cxpressgd i thes {o¥ ,rwiiergs% may medulae several

procg§s%§,yﬂl‘@ﬂlgﬁr§ @Hélﬁﬁ&gepﬂ%%\%, 'PIIZS}%@%‘B? a%?a%ﬁﬁﬂ% hdve BBmarily been

rain an presynaptic heteroreceptor
devalapedi te taardl inetc gastrad wicery byenliibitmgiistiooink-hdtated gistad acid secretion
and peripheral pervous.systens.. In addition to o
by pﬂﬁl%telaﬁﬁ'il_ﬁ-e,e? c iRty REgcfig|ngagaitiifg gpd famotidine.
Sy i 18RI dSrupthe OO RSt Bt Qi %glgiblt hflfon kéfﬁdih’sd%(g?glt defined, but may

acetyl chol 1 ne, dopam ne, nor nepheri n and oni n.
invoBfe ipamiriccegdationoing, infiaresytoappiocessedul at i on of

hi s am ne rel ease al | ows .signifi t. reg tjon
ot T TeLAToBA T S8 oA R AR NG. heAr, lung, and
stond¥¥h t RS ﬁsﬂ%wp@&rf&ﬁa@s{gﬁﬁ{qaﬁﬂﬁ ARk SlePRL MRS ecdfRorBKhibiting low
contribute to varied physiological processes. |ndeed,
sequenteehswlegpr(Bd! 2Aje &l2: i eée33%ii dht ssa tphasynafdic pludgrsceptor on
rfole in cognition %f!%%g - wake c;t/cl e and ener

.oa . ..
histyife HSPIQEs &1 Tgainat YREPUE fi eﬁ?f&ﬁe%fymb%o"ﬁi%we-Contammg
neurgﬂs Ihyth BRALAR AL ardf pcPBRS L ﬂer@(ﬂ%_ SRk ally BEIMGY S BYRMERS, H3 also

i sorders (Schizophrenia, Alzheifer's disease, '
modatatesnthe onledssf amd/or synplesicefi othey ndirstramberitterPaimicludsgnaegstylcholine,

di sease, depression, and.epilepsy).,sle di sorders .
oD o B EROS TS FHOSHIEY. cOf ARBUHLE IR BeSgPRes qnodulation of
histdn@fe t€lcdN A5AH | Mows i @Hifédn® M gul4tRBPAT BY QhY KB $QEFBFSIn the brain.

(asthma), and gastrointestinal disorders. See

Modyéatimegaimiultipl¢HaeomeiensiBitior vegnaliph grathecnts. HR 0GyApenttiiyte to varied

physi%lgg%%l%r%ge%é%g’lg d d,E > %gsi\?eﬁ%’gclg%%z %mg/li)c!etihgitcgt%%/ glatz 9196p1ays arole
in cERAMRM AL BIaREEydhd derelyidskos@sikhe conpounds of the

present invention have been disclosed to be nelanin
c oMastulaters | aefgHR duneimm (icH)e pssdidpinothe treatment of obesity and central

nervous system disorders (Schizophrenia, Alzheimer's disease, attention-deficit hyperactivity
disorder, Parkinson's disease, depression, and epilepsy), sleep disorders (narcolepsy and
insomnia), cardiovascular disorders (acute myocardial infarction), respiratory disorders
(asthma), and gastrointestinal disorders. See generally, Hancock, Biochem. Pharmacol. 2006
Apr 14;71(8):1103-13 and Esbenshade et al. Mol Interv. 2006 Apr;6(2):77-88, 59.

Recently, compounds that are somewhat structurally related to the compounds of the
present invention have been disclosed 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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ant agoni sts, see specifically U S. Patent 7,223, 788.

It should however be pointed out that there is no
wael@ehses e as to the activity of the conpoundBCT/US2008/079760

di scl osed therein at the HB3receptor site. Al of the

references described herein are incorporated herein by

reference in their entirety.J Accordingly, it is an

ObJ &du tg e)é hi § aﬂv%ﬂlct%? thiQ i P{/%l?ﬁoge[o ré@l%%?‘ dée?fes of substituted N-

st it i pyrro ne car boxam
pherg@bqgﬂrno%dmleBcarb@elntldﬂfs hs geladsvef BI3 taceptbmiighndf fdrIStreatrnent of H3

r ecept lated CNS disorders. It is also an object
receBtPrf%uglt?m]ggtdFS@ % provide processes for the

Pr ePRrALd D oBfect Qﬁtlﬁﬁjgﬁitehﬁcﬁé ?fg?ﬂ&vﬁﬁelﬂ' &esg% sPRoE e | %Qﬁtion of the

car boxam des "as di scl osed j ects
substlumd]EFplsnyipdﬁpyﬂroltdme appdacadisl alstdyscm‘sed haeipr esent

ention wll becone apparent framt detai |l ed
delk laqu%i cH A AR PPORRD! bl J}H@ PIRRABAAVERfion will
becomt ii{g'afe'npgbﬂﬁ thé HethAs J@%ﬁﬁ)%r{hét%p&v§ hat the conpounds

of formula (1) are useful as H3 receptor antagonists
and/ or inverse agtdiiMMARYTOE TEBROURNESIQN f or rrul a l

ar not.s ecificall dISC|O nor ex
ufReiTERE G b oy thed iR b TR AGORt torahia Fgs wseful as H3
receﬁﬁ? Bhiaschi Y ILEST Bderst Reddists. TRE &thpoAmd23F 088uBS arc not specifically

nent i oned her el nabove.  Moreover, unexpectedly it has
disclosed, mee axdnaplfebdt hait art Hieeic mtmtumﬂsHbfect'wpnauhtagc(msts/ aneerse agonists

ct a r ece t.ors d exhi
sue St §: By 258 AR hyibbed RETRRVE. RS adstasetedy it has
nowkb%gﬁ) %dQHﬁthﬁ?&?lIa§6? ﬂtmﬁﬁapm bikecretidlly gélive ont11y athH3 receptors

description that ows. Thus 1n accordance wt
and [Whlblltl oav @f:twlt},q st ithey M Holn redeptoe sits, prhash dencta becomes even more

apparen o ’916 tafll(e)d rE[Uscmp‘&oﬁ fha%]o?lrosvls n

Thus in accordance with the practice of this invention there is provided a compound of

formula (I):
0O R, R

R (M)

wherein

R, Ry, R; and Rj are the same or different and independently of each other chosen from
hydrogen, (C;-Cas)alkyl or CF3;

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;
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R, R, Rand R3 are the sane or different and
i ndependently of each other chosen from hydrogen,
W@ @09 BswWpnl kyl or CF3; R4 is selected from t heP@r/ose08/079760
consi sting of dinethylam noset hyl
met hanesul f onyl net hyl , phenoxynet hyl, vinyl benzene,
et hynyl benzene, vinyl pyridine, phenyl, benzofuranyl,

whe J‘XH %}1?%@?&%1@%‘0%1@%8' @td'rg}tl%g é ekbgevOlﬁPE ﬁﬁs@ﬁﬁllen]t selected from

enzodi oxol oXo-cnronenyl , enzo- | oxin
di dxlogtrethydtoxgr meth-yH behylo{sepeipaiz @mp@xblethyl phenyl benzoyl methoxy,

opyr d| n be t | vl d
oxsdfﬁaorfg%?t 0%%95@ m ga?%}yzov%%vwﬁz oslfhrjn VA mlpyl dimethylamino,

NaRAE 1A Ayl nol i nyly,y penzalyMntag ot hi azolylinoxyethyl
pyﬁh |n§/ll eglyrla}mrﬁ di nyl, pyryro ytmrl azolyl, th |éen?/)f}:e ylamido,

t hbamfllcydymetlgdir ahgbdxyﬁhenw;yl pynazqdy]r rh5+dﬂmnt)hm -pyrerayln imidazolyl,
said R is optional stituted one or fror e ti

rlll"‘zglyé’ub %Z?lefg g@rlefit e%imrﬁs Emrﬂaqyal&m h%lrr%lﬁﬁwl methylamino,
me
e ) 1%%??9%%%10%%@ Ay RS grgligins!
nmef{Thasnesatibo ﬁyﬂthermmmwlouschahebﬁwe aoinpoynds of formula (I) including

N-f or I-msthlamno dr oxyet hyl ami. n
vario)i R REEE R AP RO TGt A e tﬁ?m%%@hoxyphenoxy,

PY 12 %At aspot oftl tARE AN EntRMI t':h%?é Weo alshl ﬁ@?l%d/ lvaripus pharrnaceutlcal
triazolyl, oxazol yl', pyridinyl, oxo-dihydro-pyridinyl,

compgslm(mschompmngt (hgel Ao, comlcmmeds]d)f :ﬁnnpem @ msyvvgll as thelr therapeutlc
hoI i nyl met

use R RVRN 08 Vo QR se T Mt oD F Q6 M seceptors.

conpounds ODHETNIMERADESCRIPEION DFIrNRTNOENT§OANt | OTEr S
or diastereonmers of conpounds of fornmula (1). In other

asfibe tgmotas tirdsheram bavd tbe fellveviag areeniags o provided

var,i ous  phat eutical c ns [ n r
o RSB NS PR ORI ARy 0 Tt of R ol hnd ¥y roups, and
straibRXESRARRH I britkBed Broplyl, dutyat f)é?ﬁ)lrlvéi‘ﬁ'ﬂ%ﬂieﬁbﬁﬁ@sﬁéhwhﬁﬂkyl groups
are nedi ated in-part and/or f receptors
arc DETAI,LEDY IDESERPAT lIQNr@Fy | RiHg ueNMEI&ﬂII ONeﬂih@d eepmessiens such as "(Ci-

sed, herein have the fo 5 W
CodfiRErn eIl G L BRI, R apg "(C
C4)aﬂ@ﬁﬂca@|§d'h)ﬂ", gro UQ&-C@ﬁﬂioxycarbonyl(C1-C4)alkyl”, "(C,-Cy)alkoxycarbonyl”,
"amino(C;-Cy)alkyl", "(C;-Cy)alkylamino”, "(C;-Cylalkylcarbamoyl(C;-Cy)alkyl",
"(C;i-Cy)dialkylcarbamoyl(C;i-Cy)alkyl”  "mono- or  di-(Ci-Cy)alkylamino(C;-Cy)alkyl"”,
"amino(C;-Cy)alkylcarbonyl” "diphenyl(C;-Cj)alkyl", "phenyl(C;-Cy)alkyl",
"phenylcarboyl(C;-Cy)alkyl" and "phenoxy(C;-Cs)alkyl" are to be construed accordingly.

As used herein, the expression “cycloalkyl” includes all of the known cyclic radicals.
Representative examples of “cycloalkyl” include without any limitation cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like.  Derived

2% &6

expressions such as “cycloalkoxy”, “cycloalkylalkyl”, “cycloalkylaryl”, “cycloalkylcarbonyl”
are to be construed accordingly.

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

pentynyl and hexynyl groups.
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strai ght-chai ned or branched propyl, butyl, pentyl and

hexyl groups. Particul ar al kyl groups are nethyl,
w@e9lo52065 propyl , isopropyl and tert-butyl. DePCT/ES2008/079760

expressions such as "(C 1- ©4)al koxy", "(G-C

4)thioal kyl" "(Ci -C 4)al koxy(G -C 4)al kyl ",

"hydroxy(G -C 4)al kyl", "(C 1- C4)alkyl carbonyl ",
n . _ . 9 e ’l n 1 . - .
4)( gsk%(e@: g'?%%% @r&ﬁgbﬁ%létg)( ég}-?4%cg K }s/ll’lqlll’ (hg(ecﬁlec same meaning as

“(C140 @hlkyoaytii, vollich "dafli a0 B¢ abprybanardb stroydrbly o€ “R-QICky’| Where R is a
"(G -C 4)djal kyl b | (G -C 4 al kyl" " -
(Crgipiid adepai Ebteim Aopern e & galSicahpig( chalmean same as (C:-
al n A 1 -II M ,e . - k [1] [1] . - _
cone] RaREYIC, CURIER Sof gty LA AChiinor.
butaligyie oo x YICive@ A pabigis' suah as t“6C bE4)eoisty” uad “(C,-Cs)acyloxyalkyl” are

accordi pgly. .. used herein, the expression
t°b®E§EVB%ﬂ%§¥“h$ﬁ%Iudes_all of the known cyclic

r adisGRbS herSEP E&S&ﬁt’&gibﬂ _e(@l)-(@%)‘ﬁ&?ﬁo&falkl YabaR!thM! all of the hydrogen

include wthout any limtati cycl opropyl,
atonoyinl siditaidy] gooupl aperplpted wytbl fblengl gtomy.c | IBhgptiyt ,cxamples include

.,cyclooctyl, and_the |ike. Deri.ved expressjon uch

it P Al Rk R gr Ui TRy ER Cha | GapRyeRy foptaftaoropropyl,
non%ﬁ%%tﬁ?l%ﬁh&&%ﬁﬁ&%bémﬁr &nd Qﬁ@@caﬂ%&%ﬁ% g%rgﬁﬁsolr IHAGICY - expression,

use ereln, the expression "( eny
"(Cir@wparfesroetkheyly is tarbd censtaiedhtcartiagiyed or branched

prgpenyl.,. butenyl, pentenyl and hexenyl grqups. .
51 A ey hettine s, sEBESTGh "7 Ch14E) Py PSR g gmsubstituted
pheri rb\frﬁ/alrphﬁl@{j REYRYdxanfld &t s@isHhied PRIHYE Gr q{aﬁﬁﬂ@[‘ ¢heshe o-, p-,
but ynyl', pentynyl and hexynyl groups.As used hereéin
m-taffle 1 @xph.2s didexylyk Crm@hynaghthyl, Simadthylhaphehytihetcs dfmbstituted phenyl”

o TS S5 By SIS MRS g e e
here{r dad)l@blimlin g def D%%d@b%sﬁonﬁ‘éé%-@l?@glg‘gréﬁi}f"% tdbe construed

3)al kyl carbonyl " shall nean sanme as (C
accoBpeglyfically, "(C -C 4)acyl" shall nean fornyl, acetyl

0 ASoRT Be BEBERR e, PRI PR PR Yt e (i
as FHHAGY Inexerlik Mlirth@' SitdcBed o (‘(@P—ﬂﬁaﬂ% A€ QefitdNBér¥éin. ARepresentative
used herein, the expression "(C -C6)perfluoroal kyl
examplah snclutigt beakyl, ohemytethyly dridigeylpropyl, 1-naphthylmethyl, 2-naphthylmethyl
and the like.

As used herein, the expression “heteroaryl” includes all of the known heteroatom
containing aromatic radicals. Representative S-membered heteroaryl radicals include furanyl,
thienyl or thiophenyl, pyrrolyl, isopyrrolyl, pyrazolyl, imidazolyl, oxazolyl, thiazolyl,
isothiazolyl, and the like. Representative 6-membered heteroaryl radicals include pyridinyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, and the like radicals. Representative examples
of bicyclic heteroaryl radicals include, benzofuranyl, benzothiophenyl, indolyl, quinolinyl,
isoquinolinyl, cinnolyl, benzimidazolyl, indazolyl, pyridofuranyl, pyridothienyl, and the like
radicals.

As used herein, the expression “heterocycle” includes all of the known reduced
heteroatom containing cyclic radicals. Representative 5-membered heterocycle radicals

include tetrahydrofuranyl, tetrahydrothiophenyl, pyrrolidinyl, 2-thiazolinyl,

tetrahydrothiazolyl, tetrahydrooxazolyl, and the like. Representative 6-membered heterocycle
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atons in said alkyl group are replaced with fluorine
atons. Illustrative exanples include trifluoronethyl
waeaps06daf | uor oet hyl , and strai ght-chai ned orP@GFHNE79760
hept af | uor opropyl, nonafl uos obutyl, undecaf! uoropentyl
and tri decaf | uor ohexyl groups. Deri ved expression,
"(G -C6) perfluoroal koxy is to be construed

radléa%cfﬂ;cgldgg Ip)érldﬁ‘lrs{l Lﬁlﬁ% Eftng htohﬁ%lns u%fg?@%lgl?neyé(ﬁ%i the 1ke Various

otheorhdnapd:'gtcltw Iradi&gde cintiude ex\atlliphe dinafatisnp S&ttzlridutyéd apé]mny]l diazepanyl,
1, 3-

th i ncl ud )
dlazablzy%[ ﬁLqﬁt%Ylgﬁqﬁlﬁﬁ?%wl a’?‘{ Y%E){#fﬁi napht hyl, etc.
" Suﬁ§l§g&9¢cﬁdhﬁmeﬁ%hn5 HioroStitksib] bbb dapiBls hy! * al so

i nclude any of the possible substituents as further
defAismesdd Heran n”panemhenéansmwannt‘dh@dadtanuﬁelr iswgdas for example rat,
! " is to be construed

pressi on, % | sul fonyl,
mlc%é 8?%9%“;}“%/@%%%‘8 WEAES fuchaduBiep-essi on
" (GG [He@RENh (t@en&ﬁ)e%l N I hzﬁﬁﬁ@&ltfcgﬂ at:&%ta(bﬁe ce@n@?”aﬁ%éns a non-

as defined herei urt er attached to
toxi@asolyeiiti romlbetsentewmmpmprabemat on/ethexanqum wkmch usiermxed with the

B RSS! R0 o RBLIY 2L Wi
comBIRA&GS SO d ?@ Q@K Yhpabld6f Hﬁﬁﬁlﬁla{loﬁ)fto ttﬁbep&[bﬁ’t’m One example of
eteroatomcon a|n|n arOI’THtIC radi cal s.

uchRegiresas phamaeelﬁwaﬁyr’@@eptabhenletyplaaw useddoicpdrentenabddgigistration.

v ﬁﬁg zﬁlﬁgﬂ p :’dli?ﬁrl%gli gqray]ty gkgeg)?@i)gely %ﬁl’lts'p qr,]llrlsgg éﬁiﬂlﬂ ey tLat t%{e Salts of the
comg&ﬁfd@'o@ﬁg Weser@Rel chfign bakse uﬁ%ﬁﬁ%&f‘&ﬁ'ﬁl'ﬁf@pa@at%ﬁb RG salts may,

eteroaryl radicals include pyridinyl, pyridazinyl
hOWpWJ Id uﬂeﬁ;llm tlwpraparm@dn ofithe agmpgllmds atn@brdimg th |thce1nvent10n or of their

o u Ty FEBNER S MRSl BhH eoptte s of e
comPORER L HAPHEBYton thOHet ¥did a8MitBRLAIRW hich BRYUOR @idn‘i}i{é 1be formed by
ci nnol yl, benzi midazolyl, indazolyl, pyridofuranyl,

lelpgrad&@ﬂtmoanyf tharm)nm@endla&eondm ¢lthe iAsertioadwhtbr @l $olution of a

pharp@aﬂglézgfb? %%ée%[[]ableh gélgrs%%H as ehydlroc%lollj*l%leascufl ) d?ofbrtorrrlnec acl nltI‘lC acid,
sulfamic acid, sulfuric acid, methanesulfonic acid, 2-hydroxyethanesulfonic acid, p-
toluenesulfonic acid, fumaric acid, maleic acid, hydroxymaleic acid, malic acid, ascorbic acid,
succinic acid, glutaric acid, acetic acid, propionic acid, salicylic acid, cinnamic acid, 2-
phenoxybenzoic acid, hydroxybenzoic acid, phenylacetic acid, benzoic acid, oxalic acid, citric
acid, tartaric acid, glycolic acid, lactic acid, pyruvic acid, malonic acid, carbonic acid or
phosphoric acid. The acid metal salts such as sodium monohydrogen orthophosphate and
potassium hydrogen sulfate can also be formed. Also, the salts so formed may present either
as mono- or di- acid salts and can exist substantially 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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het er oat om contai ning cyclic radicals. Representative
5- menber ed heterocycl e radical s include
W@ 2aopakepes of ur anyl , tetrahydrothi ophenyl, pyrredcT/tab1e9$/079760
2-thiazolinyl, tetrahydrothtazolyl,
t et rahydrooxazolyl, and the |ike. Representative
6- mnenber ed heterocycl eradi cal s i ncl ude piperidinyl,

rneteﬁ)' E%da@ Wi [n%g?fhhg%’d by b Bio® %@Eﬂ E?Até X%hieh Q{ngtdﬂlﬁlahan system is

ari ous erocycl s I nc
conweirttthintd alphatintaadlogivallpactivediubsthnceazepanyl , dlazepanyl
dla abi cycl.o[ 2. 2. 1] hept-2-yl , d tria ?c , and the
i dae CKSPRYE PECTERSOCETP 18 angé:gﬁlgl 6(% qr| §Q§ner5 PBFH? individual
mol%ﬂf%s R8O RS OHEIeﬂ tlﬂg ?feﬂtatloﬁ’%tf'tﬁ:éﬂ; atofRAMSspacd ically it includes
| ooded ani mal ;| such for exanple rat, ce, gs,
mirroatisiagg usameas nhgs areaushqtlilyl fratoed duecio as lhamrmrs:. ag$dgnmetric center,
used her bre t e expression "pharpmaceuti cal.l
(enagirEg bl CefOmpRIEAS 35C0TBITS: Bk iTe SchHt possess two or more

asyn%@h?l% r&afts, tﬁ‘éépfng%i %ﬁ&ltloﬁg 8“3}@5‘5 as &iﬁst@tteBEBm@ﬁt gfsb @krtain individual

which i's mxe nmpound of the pr esent
mol¢cuics nnawmlsmasog@metmc) 1Spmem (civ/tnens).oSmatlartyn ceftaia compounds of this
har maceut i cal osi.tion, i.

. e. form . .
inveBUiTnBIE o1 SaTRERT 2F P o anc st T elogiea it e in rapid

e ulﬁBrlérHCEbrﬁmGﬁ‘l'&rkn%RVd & RPRHIBRE REH L &nkivRCKERPREIOE tAltbmers include
typically uséd for parenteral adm nistration. The term

kmO%mhhermeutsc@hﬁyﬂdxuepmwbhensahﬂsﬁoasnmsemuhmmﬂ$nlnnneenmnnw

taut g nalt dao b ikatrod MGl Rk Sagh R e ot in any

prop%a {dnSar8BYoontRRY ST ithil el UL thO picbéht i veRBSAL | on of
he conpounds according to the invention or of their

phérsnac@ btneual'R'yaDQCSeqre alb¢dea$a1rnmon18u15t:@b¢rms in organic chemistry to

oo G RRG ottt T Girlnfi 658 QUrd SR 1 oS AFPS AR e o o that

conﬁﬁﬂatﬁ?ﬁm €h1rahebef1féf %ﬂl zb)élo@k%is@ GeldtiShif bPQrOQP prid€itics hlghest to
onpound according to the invention wth a solution o

secoad poraestawben vicalct ylangcbptbabd ¢ovaard dhe looyestpriority group. The term 'S'

im0y Rab oSG T B LETE ShBEr S bifrE Sy relationship of
grou% PG RX Y Bichani s Wkdoai lowash GihcRtvabwaNeoHE RN bénd®tvehrd the lowest
umaric acid, maleic acid, hydroxymaleic acid, malic

prioai grouasd b¢ ml@rlamfogrosmﬁcléuhais@d wingseqegnge avlce whetegh prioritization is
ﬁrstaﬁa[esta(li G aC onhc R n(Iln 0?8 | dbf %gcltrleng lgI %to%lcllc dﬂurr(lzbeld1 ITA 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, John 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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phenoxybenzoi ¢ aci d, hydroxybenzoic acid, phenylacetic

acid, benzoic acid, oxalic acid, citric acid, tartaric
w@eiod/osmbycol i c acid, lactic acid, pyruvic aciBRCT/US2008/079760

mal oni ¢ aci d, carbonic aci ddor phosphoric acid. The

acid netal salts such as sodi um nonohydr ogen

ort hophosphat e and pot assi um hydrogen sulfate can al so

be 1 Qreedy shs30 et inSAbsticROy B! BfbiRYcR G RBbde all pormissible

ei t her "as nono- acl d salts and can exi st
subsﬁuhﬁtsa]ftw@nhwccﬂmhmddm uB ofewcafithbepdeyfitr @hbatliments as disclosed herein,

rnore, where the conpounds of the invention

Fur
the tgap tr§)4 UL aRcan R HOdohth ABT 6 PR YHRKEHERT deendontly selected
|
ronZSRERAY S SFROSCIIR CIEL A i Morpyo, shn
hydnowy, aCOiHI tus gster, gn amalec ((EllnCs)alkma;g r(@s—(]d)thlsallkyb (C a@a)perﬂuoroalkoxy,

-NHéfﬁlélt EF Fm u}'&;ﬁlaq%ls ?\I(g@g L}%l)lﬁle nw%%ert E@g?@ihﬁ]other suitable

SubStlH{eﬁngﬂg nSH8hé slaﬁé’(?mttﬁg A ERELIR) t)é’ u?c‘%lqg PtRd cBadhREts! N

art. One such definition includes
phéThmapﬁwgalbaleffyctlwaMDmﬁ” oheams cal amntlntt yf tthatcompound which is

whennet abol | zed or .chem cal ly transf.ormed by a
offeqi V3 1B GaTE 5 Sira dEHC AUt IFhaReaI P a0y st om | s
coqﬁgﬁggpwkgﬁﬁgqeggg&nacologlcalIy active substance.

The expression "stereoi somers” is a general term used
f ofi)al | preyomtBresa difseashy eilsqndlﬂ:mretuadhtmm freoudasrritgan a patient that may

be pgﬁéf % rse(g—g)p%@ é],q §e§9|gqet rll{:jlgltg 50? nlﬁog 1gpn,el?+ﬁ d%ts Io rri %tpgeqlﬁg%gnosed as

havifig &; usual Iy forned due to at | east one asymetric
cénter, (enantiomers). Were the conpounds accordi ng
t o(ibhe inhilgting tie diwese disotdep ongonditice, asymmesting ¢ts development; and

e y.addi tionally ex
i B oy seicSbe P Y HBPRA fr RbToBui - fonegramression of the
way exi Qlsca, GSHABL drdforicoRMELS. (Cis/trans). Simlarly,
certain conpounds of this invention may exist in a
mi Xhus,en efcardancorvithothe psaatige tofi thab linyediien theee isfrsewded a compound
in rapid equilibrium comonly known as
OfﬂFgﬁwgﬂ%fs Representative exanpl es of tautoners
i ncl ude ket o- epol tautoneqs, phenol - ket o taut oners,
ni t r oso- oxi ne fjaut o ne- enam ne tautoners, etc.

It is to be u stooa at  al uch i soners and
tiop are enconpassed
Ne—pr esent1 n

m xt ur es t H&f eof

within the scopeqﬁ D
3

R

M

wherein

R, Ry, R; and Rj are the same or different and independently of each other chosen from
hydrogen, (C;-Cas)alkyl or CF3;

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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As used herein, 'R and 'S are used as comonly used

ternms in organic chem stry to denote specific
waeomwbiosposat i on of a chiral center. The term ' RPCT/ES1008979760

refers to that configuration of a chiral center with a

cl ockwi se rel ati onship of group priorities (highest to

second | onest) when viewed along the bond toward the

h}‘Hdl l' % n&IRY, poen ﬁu&a%B{Hl Z§187 f(cﬁr%q %{Y)fm{l&lf[@f Pyrrolyl,

t co urati'on o |ra

comﬁ:zemtlthmky\h theazobll aviramsineforank/| grmulididybri ti es
(hi ghest .to second | owest) when vi evvedbtﬁl ong the bo

Whefeé‘qi\%ﬁl Rﬁ ent s%ﬁltgfzth%}le@[r igse tll‘pﬁ% jasH Wueﬂt selecgced from
gr
o PUtBRer, 3y O30 nRON oG HASRAD L GRS pReny!. benzoyl, methoxy.

or detuoodmetbaxye é}F i3,ON adcotyil ometbadsulfonyA sulfsmbylg dammihylammo,
di ssipon qf priorjties is contaiped jn
Bf-éaeﬁ@meﬁwi}ﬂlavb R B ey lamides | o

Sa'&‘@z!yld?! e f%aﬁﬂﬁ fj*?#ﬁ%myéd;é%yeﬁ d?rﬁéth?lrﬁyrazolyl 1rn1dazolyl

Wl ey-In i‘'ence, 'Sons, w Yor
1994azolyh axdeblyl, ppridioyl, heo- di%)yd(cspymysylemrlmidﬁlyé-lndﬁélnylmino

al so be u ed ere o deno bsol ut e
O RGPS aim) B o b Sy EFlaLer FoNamyplidinyl

ac g ind dhtibRiFSr Y $1 MR vEHSENlts Bf %%Sﬁlbgﬁhcfs‘a{f @‘Mlnﬁllé 8) including
oriented so that the nunber 1 carbon of the main chaln

variogs eaanttdneers opdlaﬂfhleomﬁe;fofxohmbum® afdemintlo(I).eps eeedthetdmmbove and

by FRRat oAl ASCEPN Ry D G %l Do rar gy inluding

phaﬁrﬁ@e&ﬁﬁﬁ’? ﬁc&&)taﬁotbesa‘l?@'a&@ba& %Ftﬂﬁﬁ uﬁféﬁtloﬂ- AstdI@) n&Ed 'h@l%lnabove and
isomer in which it is on the The term "sol vat e"

hereaf§eruslé @f Hbe eoncaresdhs enhatonmcagglr é@&b@onﬁat founs io§teempounds of
fornd @ sol ut e .i.an. or rmlecule Wi th one or nore solvent
oy &

fedart o§fhy fyFpyon. 5 v hydrate” means that a sol ute

| Oy Qfne Bt %W'eﬁlb%ﬁﬂbn%nech% [PHRcEE heRURN &5 Wy dof specific
broad sense, the term “substituted" is contenpl ated to

exampiey thldeompbulpbrqﬁfslsmﬂa &) ofibus utvaletmnswmremrly ssrnethyl; R, is methyl or
a few of the specific enbodi nents as

Cana[ gj( P'f‘é?léYdﬁogetnhe term "substituted" means

Sumﬁhdtﬁéteéi’ntyﬁd‘irﬁetﬁnﬁleﬁér is IR s8dNEE icbMBHIR of formula (I) wherein R is
i ndependent |y sel ected fromthe group consi sting of

methydi RO@)U@ltWIOY CFcanddyoainkd dayare hydobgams) per f | uor oal kyl ,

ph‘fn yyet another embodiment there is disclosed compounds of formula (I) of this
invention wherein Ry is phenyl or phenyl substituted with one or more groups selected from
fluorine, chlorine, methyl, isopropyl, propoxyethyl, CFs;, CN, methoxy, difluoromethoxy,
methanesulfonyl, sulfamoyl, dimethylamino, N-formyl-methylamino, carboxyphenoxy,
oxo-dihydro-pyridinyl,  pyrimidinyl-methylamino,  pyrazolyl,  3,5-dimethyl-pyrazolyl,
imidazolyl, triazolyl, oxazolyl, N-acetyl-piperidinyl, morpholinylmethyl or 2-oxo-
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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hydroxy, -CO H, an ester, an am de, (G -Ce)al koxy,

(G -Ce)thioal kyl, (G -C6)perfluoroal koxy, -NH, d,
wW®Beg09052065 - NH- | ower al kyl, and - N(| ower al kyl ®Qr/US2008/079760

However, any of the other suitable substituents known

to one skilled in the art can also be used in these

enbodi nents. "Therapeutically effective anount" neans

an f: '

rr SRR Do G GRAPGEN, HOLAD G5 RREIONG: ohapoungy of formula
(I) tehereiht r Bat i18Q"scicefedr sﬁ’om (imethylememniatigyl A trhetlmsmlfonylmethyl

om occurring.in a patient th

di sor or condltl
phen&éymsleL MaRRsyEe e&%af ﬁ%m&fle engaylpgridige Jamvhidyyasd Ra & optionally
subsﬁﬁﬂé’d $ﬂeod}’mcﬂiéttmi%§%vlﬂ10ﬂu&f§1% been di agnosed as havi ng
t; (11 biting the disease, disorder or
coihtdyeu mthelr embpdiarane of thnsg 1nvbst1cdethefeolp rmmldechminlﬁoundg of formula
sease, order or congditi.on

reli.eyin
(@) vhergip ? By @ggi %rnpycﬁm@ dwlgglééseop pna alét}s 13%9 qu or more times
w1thC Qﬂl@hhé 0 Hletlm US.ph d%}@l%ﬁl?f[a‘{i[ﬂﬁg e 2%@@0%’%@113@%%‘19%% %t%?]feifloxymethyl or

hi's 1 nventi'on there’is prOV|de

morpﬁlmimula I : V\,herel N R R, R and R3 are the sane or
i.ndepe entl of each other chosen from
E'ﬂ er £ ogme Pﬂ@fs Iprenies thgg 1y A pyKEE ompgpds of formula

(M &/H&eﬁr REHpis CRNStRt (1BE hiddbepLMyRMARBBIDYINI, benzoimidazolyl, oxo-
nmet hanesul f onyl et hyl , phenoxynethyl, vi nyl'benzene,

dihydtdaenzblveidzzoiyd, vnngi«tlplyr i dindezolyhenyiaphthgridiofUr angphmohnyl or

benBuAGERBRANG . 11 RO L EnRhyt OP B IBSHG Y drginre times with
fluofh@ %Hrohﬁé rtalayc%onie%ﬁyb A | dfh&ﬁ@;g} yridinyl.

i m'dazopyridinyl, bénzotriazolyl, "benZoi m'dazol yl,
oxdn dn(btb@iranlm:emzlmtmfdh@ohyetntlonnhmbys; provided cornpounds of formula (I)

Whe%gﬂ%-()] %%efgc{gih rg%loi)gqlro ¥|Byt|n]g l}ﬁglltine rPrmtlH?zr%],)fl in which said R4 1s
optidhally QLbdtitutbd bAZEH Mbre tifdsQAH methii, %%}M' benzoyl or pyridinyl.

tetrahydrofuranyl or pyrrolidinyl;

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 sterecoisomeric form of formula (II):

)OJ\ R, R,
-0

O

R (In
wherein R, Ry, R;, R3 and Ry 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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wherein said R4 is optionally substituted one or nore

times with a substituent selected from hal ogen,
whyweospss met hyl , et hyl, isopropyl, propoxyet hpdT/US2008/079760

phenyl, benzoyl, methoxy, difl uoronethoxy, CF3, CN,

acetyl, nethanesul fonyl, sul fanmoyl, dinethylam no,

N-f or nmyl - net hyl am no, 2-hydroxyet hyl am no,

' ' «y Dh ,
N L
N-[2-micthzbHy(D-mabkgdZ0|3}bipy pytiditiy k) -phawtli hybimox pyc étatinitet |

i, m di nyl - met hy| am N tyl - pi i di nyl, .
N T A —
N ROUET AR 0 SR Qipcaal o i

2-dimethgl ang heiNe rE-methlyl-Clodfopyrddidofyl fl16y had-au flubjomelsy lpdicey |-
her ei nabove and by way of specific exanples hereafter
acetgideut {he salts that can be formed incl uding

z-maﬁa{e@a_@ogﬁfl-hﬁg-gz?zglg&gg.Fﬁé@miﬁyﬂidﬁ@égrﬁgﬁ%ﬁym&cétahﬁe;

I nvent i d” her el na d hereafter all
2-mgthanceel fayhde [ Armiothy1-d {2métioyhdr i 3¢ bagpydot iliast-&'ryd ppleaniyt]-acetamide;

2-mi e Fomt N BRES b-CHee B d T tfa PRy o) ehdii-acetamide:
2-m&h§r@sﬁ§&@lﬂﬁ[ﬁﬁ{ﬁﬁ%{h9w[IF%(’]%@MT&fdhﬁfPﬁ%f)ithr%éfﬂ%ﬁ&, /tgheny]-

conmpounds of fornul a thi s i nventi on wherei
acetargideet hyl ; R is nmethyl or CF3; and R and R3 are

I ot her. .enpodi t, there. . I scl osed,
©- 8 Eibund SPTBRlie e s oy o E-r R e S R STRC | o
(E)-WQHMéthﬂM-@:-niet@m-‘Fl,@%ﬁﬁﬁr&icﬁﬁ YRR -3LEYrdet-3-yl-acrylamide;
anot her” enbodi nént there is disclosed ctonpounds of
(E)-NeBrméthyle4-y2-ofethtytd] b 3 Tmpemelidmy lwhrabepheni ] 3spysldengtylacrylamide;

R a0 B R B 5505,

acryRiha@exyethyl . CF3, CN, methoxy, difluoronethoxy,
met hanesul fonyl, sul famoyl, dinmethyl am no, '
(E)-I(3-Bnoo-pheny Dy i honethydi] baXbiphaelodiyyl-1'-yl)-phenyl]-acrylamide;

(E)gﬁgﬁ'&h o fe%gﬁéﬁ{g?-hge}(@ﬁ?%%gi-O?,’i"]'bri{?ytrpo\ﬁ'd%@ilff 41)-phenyl]-
acrylamide;

3-phenyl-propynoic acid [3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-amide;
2-fluoro-N-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2-fluoro-N-[2-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2-fluoro-N-[2-methyl-4-(2-(2R)-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide
2-fluoro-N-[3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
2-fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide;
3-fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-fluoro-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-fluoro-N-[2-methyl-4-(2-(S)-methyl-[1,3' (S)]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-fluoro-N-[3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
3-fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-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']bipyrrolidinyl-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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i mdazolyl, triazolyl, oxazolyl, N-acetyl-piperidinyl,

nmor phol i nyl met hyl or 2-oxopyrrolidinyl. In a further
wepipomsament of this invention there is al so di BCT/oSm™d8/079760

conmpounds of fornula (1) wherein Ris selected from

benzof uranyl , di hydro-benzof uranyl,

oxo-t etrahydrobenzof uranyl, benzodi oxol yl,

5. mﬁﬁ:&%%&ﬁ BO%Qadb oLy %mﬁom&lgﬁwf ﬁﬁéngngmimlde

di azepi nyl” or oxo-ch
5-flopd-2enethylyNgRsdthyledt- @mﬂ'@'l-@} 3'toperdlidmed- Wyt)Fphenyl]-benzamide;

5P BTy AT o & S UGB RS o > D phenyl)-

benfaffiq! @ (1) wherein Ris selected from

di met’ hyl am nonet hyl, met hanesul f onyl met hyl
5ihmh@ﬁenyhgwﬁﬂarnmhﬁy46Ea3bmmﬂwbthyﬁyRMquenhdmwllhyDIﬂwnyU

vinyl pyridine, in which said Ris optionally
benzaidsii t ut ed one or nore times with fluorine. In yet

| ; '

RSB TERY £ o) ST 8 STy 1 R
benzaymdayi di nyl, which is optionally substituted one or

BPYCIER AT N, IR O A S

benZathide;f ur t her enbodi nent of this invention there is
al so provi ded conpounds of fornula (1) wherein R4 is
S-flwed-2enhetly f Ndfrmethyed Ghyethgi-hlyB' blp}!inzlahmyldi-gl)yphenyl]-benzarnide;

0BRGPt SO VG R sl 198 Ly

benAGAFLT M dazot hi azolyl, in which said R4 is optionally
substituted one or nore times with fluorine, chlorine,

4-chtgraokdr(2-methiyyH 1,3 l]lspm@pgrm_lr‘mt)myy@bewmlm nyl. In
AR TR ARt ol Y1y PEl Besh Pl

4- ch[&fﬁML4hletHyﬂJ43(QC(|S)(Jmetﬁﬂl[PGy t)}fbﬁp}ﬁ*ﬁih@?r@ﬁ X'-yl)JpHerYW] Eéhzarmde
tine

sai d is tional |y 'substituted one or more

4-chigroiN-petrieiiy]- 4r(ﬁem§/thyl [kie&ﬁ]bmylrmdidnwyﬂ r}alb-mkwnyl] bﬁnaarmde

SRR Sk R T S et e i S T
3,5- &@hl@f&ﬂqurﬁ@tﬁyrtﬁ(z%mnqi OEPY o dinPY I yPL pHEn N Ibenimhig

Is optionally substit
3,5- dlchloro-N [3-methyl-4- (2-rnethyl [1 3'Ibipyrrolidinyl-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-[ 1,3']bipyrrolidinyl-1'-yl)-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"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide;
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one or nore tines with acetyl. It should further be

noted that all of the above conpounds of various
weeodsarent s of this invention rmay al so i ncl udeCT/Us2008/079760

correspondi ng salts whereveas possi bl e including the

pharmaceutically acceptable salts thereof. |In another

aspect of this invention the conpound of this

3mSR P Gy ¥ PP R bty henzaicy

3-moth&3-NAd- (Rzmam A efyiroddinyed eymannﬂaoromtm@ha@m’emnzamide;
th few of th f d

4-m @Ryl eamS  Hey bEnERti s Ea B pher t‘?q%:f”pa»%“ o

4-m%fplgg¥;[_3%%{thw ![ﬂ(j ek [?F?blﬁ?ﬁf&i‘?dl%lefj ylr'l-benzarmde

2-nmeth bi pyrroli phen
4- mgth(])xyZNﬂHG(ﬁﬂK@thﬁle[dt3a]b111§)e1:011d1ny1 1'-yl)- 2-tr1ﬂu0rornethyl phenyl]-benzarnide;

Nl B b B gt

N- [Zlmgth]yp i RY IR Q19T MM bipdrrodiihy RPEAYbhend PR %ﬁﬁf&)‘orﬁ&ﬁﬂaﬁ'@n‘%@mlde;
N-[j\mp‘zhy( Q{ﬁrﬂndtwl [g,’B '1Biplylbopginy b1 'Hyd)-plydny I]-3-yrifJuoerhethf Formzamide;

iyt e—i\ﬁ%@e@?ﬁ-@%ﬁ@}(‘f@%'ﬁhpygfﬂlmnaw PO)PR R bgnzamide;
4- mé’thanegul'fJﬂyflJNiE{)@:flﬁteﬁlXIl Elp@gcfy}l'r}olld@r%@-tlag')%en%}] -benzamide;

net hanésul rrolidinyl -
4- mq:thg:ﬂe)sulfﬁhalhw I2—-m@‘ehy&m(aenethyl [1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide;

4 m%h%ne]s ?—h{% Oally LWPI&’.I& n%&{%i‘l\ éﬁ]ﬁ;{qynﬁﬁé&n&lﬂ dyé)-phenyl] -benzamide;
4- cygnm!gaﬂl@ ﬁQ@-ﬂeTlNlL[zfﬁqﬁgﬂ)Mbhéﬂmfrlzl W?ﬁ/ nyl -benzarmde

riolidinyl ace
4- cyzncnﬂ Bame@ul #'(ﬂmem\j‘lf[al 3(]ELplsm‘Dh6}1hyl[ 1'538)- ﬂ)ltnnpﬂfheomrmdnyl -

2-t t ; ,
o NI tfhx@ﬁq@ I?’%ldﬁy. Db ARG peprkhgppmide
2- dlﬁeW[aMh&T@E 2‘1%@ ?ﬁ‘pyrrohdngl 1 -yl)-prhre%3|11|] glel}]z;/llrm(}e v

hyl
2- dlmpﬂnerm}nn]lo-gi-[ﬂy(ﬁ-mpmyl}[lyfb ]tam'ryqlaimydd’-y )- 2 trifluoromethyl-phenyl]-
b gn? N-[3-nmethyl -4-(2-nmethyl -[1, 3" ]bipyrrolidinyl-
3 19ﬁ) pheny 1] -3- pyr|d|n 3-yl -acryl am de;

3- dnglrg%%emtn{ﬁg? 6\2;]4;%1:%!1%/[ tih rRMf Erggicl‘rdyljéﬁhe dyl}’ LhdnzAndidd; f 1 u
3- dlrnethylarmno-N 3 rnethyl 4- (2 rnethyl [1 3 ]i/npyrro?;dlnyl 1‘-yl)-phenyl] benzamide;
3-dimethylamino-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-
benzamide;

4-dimethylamino-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-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"]bipyrrolidinyl-1'-yl)-phenyl]-
benzamide;
4-{4-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-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-yl)-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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(E)-3-(3-fluoro-phenyl)-N[4-(2-nethyl-[I,3"]bipyrrol
di nyl -r-yl)-phenyl]-acryl am de;

W@ E)09852085 f | uor o- phenyl ) - N-[ 3- met hyl - 4- ( 2- net hpCF/pPE2088/§79760
bi pyrrolidinyl-r-yl)-phenylih- acryl am de;
3- phenyl - propynoi c acid
[3-nmethyl-4-(2-methyl-[1,3"]bipyrrolidinyl-r-yl)-pheny

élln A482-methyl- yl)- 4- iazol-1-yl- ide:
N S L 2R s Bl ey ppramice:
4- (4;6yd11]neﬂ$/m-p§1‘mnibn -2-ylamino)-N-[2-methyl-4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-

2-fluoro-N-[2-nethyl -4-(2-nmethyl -[1|, 3" ]bi pyrrolidinyl -
phenyllsbanzamidy | | - benzani de;

4- [(4?6 fdllrﬂgnhgl yé\J; onl?nldgf% ;W)'_ m@’t‘hglza | phi-NIPf- [-4}%2-rnethyl-

[13¥mprmﬂnmnm4[quﬁmhwﬂbdnﬁﬁnmathyI 3 ] bi pyrrolidinyl -
N- [szrcih&lsgggﬁitﬁxlﬁg @ﬁ&pﬁwhﬁwél TOBYTHrd-6h-a50-1 0-djjydro-nyridin-3-

yl)-HehfdkReomet hyl - phenyl ] - benzami de;
3-fluoro-N-[4-(2-nmethyl-[1,3" ]bipyrrolidinyl-r-yl)-phe

4- (lray:bt]yl -bprr dimi- Hgt)-N-[2-methyl-4- (2-rnethyl [1,3"bipyrrolidinyl-1'-yl)-phenyl]-
3-f %uoro N-[2-nmethyl -4-(2-methyl -[1,3" ] bi pyrrolidinyl -

benzamids; phenyl | - benzani de;

N-[ﬁm@ihgp-ﬂQZJ}he[ﬂgylf[@tﬁ]B P f’roh@mﬁzlsi f)l'i%grl]u ilﬂo%hohn 4-ylmethyl-
()] 1"°yT)> phenyl ]

i pyrrolidinyl enzam de;
benZ@afidajor o- N- [ 3- net hyl - 4- (2 met hyl -[1, 3" ] bi pyrrolidinyl -

r- - nyl ] - m de:. . . .
- B e O B P iiy y-ph o=y -
1mnﬁﬂma@oronethyl phenyl ] - benzani de;
A-fluoro-N-[2-nethyl-4-(2-methyl-[1, 3" ]bipyrrolidinyl-
N-[2¢ myth)yl pH2mydthylHeshipydelidinyl- l'—yl) phenyl] -4-(2-oxo-pyrrolidin-1-yl)-
b f('[iuoro N-[ 2- met hyl - 4- (2- (2R) - et hyl - [
eI bi pyrrolidinyl -1' -yl ) - phenyl ] - benzani de;

benZdi f, b A1 LedrbaR 1&15/&@&1[2( RCh)- I(QInliefhylL[le C}%lp@%o idinyl-1'-yl)-
}]blpyrrolldlny yl')-phényl] - benzam

phergd F4raden- 2- net hyl - N-[4-(2-methyl -[1,3"]bipyrrolidinyl-

. -bhenyl | -.benzam de:
2 3"%11%'11)8{}% Z(g)fﬁhcpﬂwe agb 1ﬁ)§f1d 12 (ﬂft%ﬁﬁ%'qu}yg[ %}bwohdlnyl-
1y ipphiMehmide: -y1 ) - phenyl ] -benzani de;
| uor o- thyl -N-[ 2-met hyl - 4- ( 2- (28) nmet hy I-[ 3
benzogurg)-Priapyoxybe kel h3Hmethylyi- ()Z—Iphfélmkr[l] 3'|biresmvcdidingé:1 -y1)-phenyl]-
é fluoro-2-nmethyl -N-[ 2- et hyl -4-(2(2S)-nmethyl -[ 1,3" (3
AMER 1 bipyrrolidinyl- 1'-yl)-phenyl]- benzanide;

benAfirbhl L ArbdxyRE Byl '[Mezhﬂﬁlf-mﬂi)' ﬁeﬂ@( PR ¢9yRi ol {dinyd- 1€$0)-phenyl]-
aml(ﬁ;)]blpyrrolldlnyl-r yl ) - phen

5-methoxy-benzofuran-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-
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'-yl)-
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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benzam de;
5-fluoro-2-nethyl-N-[2-nethyl-4-(2-(R)-nmethyl-[1, 3
W@ Ropos9s rol i dinyl - |'-yl)-phenyl] - benzam degT/Uus2008/079760
5-fluoro-2-nethyl -N-[3-net hyl -4-(2-nmet hyl -[1, 3" Jbi pyrr
olidinyl- |"-yl)-phenyl] -benzam de;
5-fluoro-2-nethyl -N-[4-(2-nmethyl-[1, 3" ]bipyrrolidinyl -
0
2,5- &10%(’%%'324 5! klé_tfa!hylé’(é) fﬁhogﬂ%o‘[fﬂ'[‘feﬁlgﬁize 151? :80 %Agﬁhf acid [2-methyl-4-(2-
methyl-{ ¥,B)|bipheolydihylbtybaptiedgl]-amide;
1 1sqpr91])§§loll%ﬁg?l\fl-yp2r;a5%lﬁziaﬁa[ra (%10 amd%%-met yl- 4-]( -Irn% hyl-[1,3 '(j{blpyrrohdlnyl I
[ 2- met hyl - 4- (2 (S)-methyl-[ 1,3
yh- péheﬁ? ?%13‘3%| i dinyl- 1'-yl)-phenyl]-benzani de:
6-chibrotiataae [NLI-8lpyeding2- ki Geyhie big || 2 {nhetBy 1} pyethgl-i di nyl -

[1 3@&%‘?@@&@%@%@?&%%w [1,3 ]bipyrrolidinyl-r-yl)
1m1d§’9(g? ]hlt@ﬁﬁ@ @rea%ﬁ%hc acid £4 g2 rnethyl [1 3Hb1p%rrohd1nyl I'- gl)-phenyl]

oro- N
amidey| -r-yl) - phenyl ]- benzam de;

imidﬁ’??[_ &i %jggfr? H%-%;.{afgogghg gclrﬁ_iﬁign hm:[‘t4h(%I rnLtlhyls[ l] ﬂb%}/ ?1d1ny 1'-yl)-
phe1§z2]5ar9id€h| oro-N-[4-(2-nmethyl-[1, 3 Jbipyrrolidinyl-r-yl)
trifluoromethyl-phenyl] -benzani de;

imidazefd draipyrmme Rrdarboggieredithy4-(3-meBiy]H1 B bipwiroledimylt Hy1)-3¢

trlﬂ%) ﬁmawe% ]Z\a&llfr?ﬂgre}et hyl -4-(2-methyl -[1,3"]bi pyrrolidi

2- aM 1'1H‘b}éh£ ﬂ%l:h%emle}s- d6id [2-methyl-4-(2-methyl-[1,3'Tb lidinyl-1'
-mEHYE I bhaot AR BRPAR, 46id [2-methyl 4-(2-mehyl-[L 3 bipyrolidiny

yD- mljthyll] amydle), phenyl ] - benzani de;

2, 4-di | - [-1" -yl
2psficfi- S BNt R s e Pr L et o et - Thelifyr
angaul-§ Do | - N[ 2- met hyl - 4- ( 2- thyl -1,
L 3??%&& rrolql di ny Iet}ﬂ1 -ﬂﬁflicgby hen[ l] Enabeﬁzarri ((je; reehyt -
2- pymdneiliyérﬁ Hslaﬁnrzomyﬂamle[ ﬁ,c@@omehmdld [2-methyl-4-(2-methyl-

[l 3,#%%% _rlol gp'hre]}{yl] arnlch )-2-trifluoronethyl-phenyl]-
2-oxb:1 %ﬂfy@WhHNreﬁlZoﬁﬁ&J}M e-ﬁc&rgofﬁﬂfcrh)éid [[Zngthllpﬂ-m’-rrﬂe%}lldl n

y phen I']-3-sul fanoyl benzam de;
[1, 3ﬁ/b1pyrr011d1nyl 1 -yl)-phenyl] amide;

1H-indole-2-carboxylic acid [4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide;
1H-indole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide;
1H-indole-2-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']bipyrrolidinyl-1'-yl)-phenyl]-amide;
1H-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"bipyrrolidinyl-1'-yl)-
phenyl]-amide;
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N-[2-nethyl -4-(2-nmethyl -[1, 3" Jbipyrrolidinyl-1"-yl)-ph
enyl ]-4-(1 -propoxy-ethyl)-benzam de;

WR20080520%5/ - N- [ 4- (2- met hyl - [ PCT/US2008/079760
1, 3" Jbi pyrrolidinyl-1'"-yl)-iphenyl ] - benzam de;
3- met hoxy- N-[ 3- et hyl - 4- (2- net hyl - [
1,3 ]bipyrrolidinyl- 1'-yl)-phenyl]-benzam de;

quin: [1{1@?-'1‘9 ?{' # ?'01& > AR 4- (%]mg’[h%' bﬂ_l%%gpg/ﬁogg@l-] '-yl)-phenyl]-amide;

-2-t omat yl -phen
6- ﬂwmmmyl-m{mﬂ(ez;-mmlw[acm [3-thithply4 Dhicthiyiy 1,3 Toipyrrolidinyl-1'-
) - phenyl ] - benzanm de;
yl)'p}{’ePﬁélhﬁW N-[ 3- et hyl -4-(2-met hyl -[ 1, 3' ] bi pyrrolidinyl

[1, 6]'na%1‘1;[h Ilé(%(lil‘l? be&ﬁ/ﬂdxgﬁg Q@lﬁ'[‘l gr?ethyl 4- (gl rB?/tP?Il Pi’3d ]Ib nli;flrlzohdlnyl 1'-yl)-
pherilyl}-athide2- t r i fI uor onet hyI phenyl ] - benzam de;

4- hy%ck(g é Hﬁﬂ%&@{%h}%ﬂl}tﬁﬁ*@gg %rcra?‘tl)olxgl 18 %1:121 r[é )rlrllgtﬁ)ﬁh?&\-/rlrlthgl_-t '
[1,3' ii'sl{_ginaﬁﬁmll ?Lr)(p’ﬁeﬁﬁt] hwliad; 1, 3' 1 bi pyrrolidinyl -

3-trifluoronethyl-benzam de;
6-chiorp3-oret- #i;IJfohmn(leﬁrerﬁetdrbd)xy[hchpﬁl [Ponghyleb(3- mettyyll—[l,3‘]bipyrrolidinyl-1'-
11 %/b phenyl]-3-trifl uoronethyl - benzam de;
yD-hepy #REHS et hoxy- N- [ 2- met hyl - 4- ( 2- met hyl - [
6- rnéth)?’l 4 Bk PUHL éﬂrblﬁbﬁyk carjoox%lllc) adp @%leﬂhypgf(éﬁﬁ@tgﬁ [1 3d]b1pyrr011d1nyl-

4-Tet hanesul f onyl - ] bi pyrtoli
1'—ylb-p§1b1)ylbkremijbl ] benzam de;

benzgl[(ﬁgrplﬁ? ??li ]81 %ﬂéq:é'l ]%rbggﬁquﬁqj ‘e Q EH[wthﬁ []1 t}»I]B%]/pyrrohdlnyl-

I'-y§phEiipaasil fonyl - N-[ 3- et hyl - 4- (2 rret hyl -[1, 3" ]bi pyrr
Ipl di'nyl - r-yI ) - phenyl ] - benzam de;
N- [4462619'1&111101’[\1-% hippetdhidinyd~1{- QL)@EIHWI-H{CQUGan]udﬁ;pyr rolidinyl -

eyl) - - i de:. . . o
N2 R PR D B Kt pens e RS i ny
N-[3lmehly)- 41‘(?%11)}1}@%’]5@@1‘1@ﬁdm 1- l'—yl) phenyl]-nicotinamide;
4- cyano- % ] bi pyrrolidinyl-r- yl)-2-tr
N-[4-62-mothy hEL, hjhlp}gmmiyﬂﬂl -lbyjh zZatmﬂdleromethyl phenyl]-nicotinamide;

6“@@'%‘&%? i’ﬂ%gfé ac?é‘gfz BV bls) Inde Ry @) by Mbliaty1-11-y1)-
Pher%’i éfﬁﬁ%hyl am no- N-[4-(2-methyl -[1, 3" ]bipyrrolidinyl-r-

trifluoronet hyl - phenyl ] - benzam de;
S-chiprtion@t ot 1o W) (S oHAE D B EF Py ey A1)

phefé/llfaﬁllﬁfg‘}?ifﬂ b(negzﬁpm[ gerret hyl - 4- (2- et hyl - [

6- beﬂzﬁoiﬁh@ﬁ?lmlw%aﬂﬂ'l =4-{-mythlyt-phe ﬂ)ﬂﬁ(ﬂﬁiﬁiﬁm Sigvphenylﬂ-mcotlnarmde
-di net hyl am no- N- 2-methyl -[1,3" ]1bipyrrolidin

pyiging 2 PRI b2 BBy Fis Detraded HeL2-methy (i
[1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-amide};

N-[2-methyl-4-(2-methyl-[ 1,3"]bipyrrolidinyl-1'-yl)-phenyl]-6-morpholin-4-yl-nicotinamide;
4-benzoyl-1H-pyrrole-2-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-
phenyl]-amide;

thiophene-2-carboxylic acid [4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl]-amide;
thiophene-2-carboxylic acid [2-methyl-4-(2-methyl-[ 1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-amide;
thiophene-2-carboxylic acid [3-methyl-4-(2-methyl-[ 1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-amide;
2-pyridin-3-yl-thiazole-4-carboxylic acid [2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-
phenyl]-amide;
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4-di met hyl am no-N-[4-(2-nmethyl -[I, 3" ]bi pyrrolidinyl-r-
yl) - phenyl ] -benzam de; 4-di net hyl am no- N
WO 2000052093 - 4- (2-net hyl -[ 1, 3" ] bi pyrrolidinyl- PCT/US2008/079760

1' -yl )-phenyl]-benzam de; 17

4- (fornyl -nmethyl -am no)-N-[2-nethyl -4-(2-nethyl-[1,3"]

bi pyrrolidi nyI -r-yI ) - phenyl ] - benzam de; 4-

- L . i r d -l - ), - '

2 Tl X e Eh O [ R W e tinB -0
phenryy]-arhide 2- rret hyI 4-(2-methyl-[1,3" ]bipyrrolidinyl-

3 m?lahyzi K ph%% 165’ %‘é‘"ﬂg}ﬂ ffi:)rbsqutﬁ ag‘w omedy hh(2magiyl: phe
139 %%“&fdldﬁﬂkelt [)%lglﬁfli#éazeol 6223{") N [ 2- net hyl - 4- (2-neth

tetrajty dipHuBin} Brapoxydici adid2tmethyl-3 -2 (Shemyhy]l{ b8KE Hhipsieplidinyl-1'-y1)-
t hyl (2-nmethyl-[ 1,3"]bipyrrolidinyl-
phelﬁ’lfﬁipﬁephenyl] 4- oxazol - 5-yl - benzani de;

1- acM"y[ gyﬁa%&be{% g%aft%xf)ﬁél 5‘(3123 Lj{ (ﬂ-m%tﬂgb '[pg']lﬁ?irﬂé%%dﬁ@l 1'- gl) -phenyl]-amide;
1- acdt—y( pyﬁseldim&ﬂ#wtboyxyh(v adid [hn@ttwll-dlﬁ(ﬁrmwhw— [1 23 Tgrtytgpllid ey {-2-y1)-

pheng’ﬁleﬂ%df , S'a]mbijgyrrol idinyl- 1'-yl)-
t % A |
1- actétl}]l[ Fﬁz@l&dﬁlh&?@c{ﬁ%ﬁ; ?Hé[ %_H% f’Z Hle’tany}' ré%ﬁ?lrfgi&ﬁyl F18oiRkrolNd[ng1-Tey)-
pherfyl]—gml)dephenyl ] - benzam de
rrol |

%Zgﬁyqle tﬁﬂ eﬁyd*q (aortcewaﬁla %tw@d%%’%@qye Yigmpounds including the

phar)ﬂabe&f%ﬁﬁ?%&lﬁtable salts are art of this invention.
-(l-acetyl -piperid -yl)-N-[2-met hyl -4-(2-nethyl -[|
, 3’1}1@ icpgpowidsdif mlylls mveyltlg)n pirehy Bjnth@mdém aghy; of the procedures known

to 01?’:%/%21_162? 1?1}3%% h%i- i He% 1{}{1&315%\3%63 é]]rq %}ﬁ?‘%{[ %!g Intljaltgryals lsed 121 the preparation
oftHéFo[o%mGEﬁthdf Hhis (R RBbA e lrlowd, drtrYoFRblh &4 EOhmErchliyaRKi®able. The

| ]-4-norpholin-4-yl met hyl benzam de;
cornpplpzls métlhgdnvdnt@@ angltdey¢ral of1th@ piagigpgr ¢anpq1{1md§/may also be prepared by

methods Yskd PD pl%péll‘e A A2 X Pl e{sdllre?)orte& X e DE0ZAM 984 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(=O)CF3] 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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benzo[| , 3] di oxol e-5-carboxylic acid

[2-methyl -4-(2-methyl-[1,3" ]bipyrrolidinyl- 1'"-yl)-
wQ@bw@spsloean de; PCT/US2008/079760

2, 3-di hydr o- benzo[ |, 4] di oxilre- 6- car boxylic acid

[2-met hyl -4-(2-methyl -[1,3 ' Jbi pyrrolidinyl -

1'-yl)-phenyl]-am de; benzofuran-5-carboxylic acid

(pol%%&g%]a%égy‘%g 2{_1?&{% L v{'ﬂlclg’\r'ILg"tf%ytreﬁlgjvécfjbﬁmsldrca%!l}zeerh%%’olysm for

xylic acid
exmﬁﬂewﬁﬂﬁymA4 (2(S)-nmethyl-[ 1,3 (S)]bipyrrolidinyl-

r%:l o%c'%@ﬁi%f magoergp%p% o(;g%l(?sgda]&qr@m and various precursors used
therc[fgr %{?‘B/g’ ﬁg:(s%eﬁ'ﬁ&éb\f{[}ng toh th f]oﬁ g n@b&éﬂlﬁlf@élof SkRebd T - 4, wherein

phenyl 6- net y- benzo 2-carboxylic aci d
R, R[1 ,ZRerRts hyd R4 afc2sntefihgd fof Farm3ulhb Iuplﬁss (DIh@IlWlthlCﬂfédw ) -
benzof uran- 5-c

berar [lﬁst?&ﬂ Chamfzfjn@%"dr ey FhSs DR aHoRop | fi %termvil)lte [ 37

pyrrglgclﬁgyll ﬂirrﬁgﬂdﬁﬁi 912 f&nﬁ%@Y@h&vlﬁ%q{ e %Q d%ﬁﬁ@cf REP. 1 First, in step 1,

Sche®)q i rsyttat‘tdylmotﬁytled (_fd)r- y*a)mmih daly4b}1t§ém}ntelgb04ylo(dmc)1) pyrrolidinone of
formtugei ) :12%{31? geréiowgﬁﬁﬁ fs{il’% rS11§325 1‘[%5t%£ lidgqeﬁg/ﬁ %rrnula (2) by any of the
knox;!‘n réﬂu):ﬁ%‘@rﬁiﬂallo@g’r&@dures to from an intermediate of formula (3).  For instance,

, 5-di oxo-2, 3, 4, 5-tetrahydro-1 H benzo[ e] [, 4] di azepi ne
such- ®ndanslaomy fdactiai auie g@lmdtyhgdmdd ()Qt-mrtbet pgelset{ce of reducing agents such

as tfidcgféggli?fgééﬁf(ﬁ{d:eﬂén f)%la‘?”g‘?%b%h %hraﬁ 65‘6/‘?368 afropgphere. The reaction
can E)@ cﬁ?ﬂe@ Y)llf dite? afrﬁi‘thé’rhbl[entl adblcRt BY SupRl-hitbiWt readtion temperatures and

yl)-phenyl ] -am de;
presgrrehl| drypidabtid alzcd;[ teaQt-l(aﬂSpa}rm irmasl dutc atr mmlyltq:mpfa@t[uds at atmospheric
pres%ure )gF ?ltﬁgéﬁy fl“ﬁé 5%0{;%11 rnu[tur‘e 18 helnpv¥orli< (Ii-lu]gl Iurs%g procedures known to one
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
& Q st ep 1 i
(3 R
2y R
(2 step 2

(49 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,
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I m dazo[ 1, 2-a]pyridine-8-carboxylic acid
[4-(2-methyl-[1,3 ]bipyrrolidinyl- 1'"-yl)-phenyl]-
wW@pi0d®s20631 dazo[ 1, 2-a] pyri di ne-8-carboxylic arCTUS2008/079760
[3-met hyl -4-(2-methyl -[ 1,39]bipyrrolidinyl- 1?-yl)-
phenyl]-am de; im dazo[ 1, 2-a]pyridine-8-carboxylic
acid [4-(2-nethyl-[1,3 ]bipyrrolidinyl- 1'-yl)-2-
Schetznﬁé El agﬁ Ebeé%fzegrtfn(?y xlim?[@ ‘g&(): gplgrohd F éllcggol dof formula (5) is treated
with[ ﬂ%df&&ﬂeydulféanchhﬁhdwto- fdrm&n}dmnpd&aﬁemf fdrmylla-(6y.| Jlhis reaction can be
phen

Camﬁd o P]%}P% any 9F thepreesEisgRP P s skille dr yhg art.agicly as for example
carr{ilﬁg_g gﬁt[tl% lrea%f1§ i RE g)’ésenc{e]of 3 sLiRiy baRlsbél AWkicthylamine and DMAP in

phenyl ] -am
a sualply rordame Zolvient, hirbferabby andaazmicescﬁvmrsbdx)ab i dicldariochethane at sub-

amb %t glf% h%ﬁ%tﬁ ]%ergﬁlfr%éondlt ons. 3 Ibipyrrolidinyl-

2- @ﬁ(%t'e% » B- QUHUAr ©- !h'é"lﬁ%%@dhgﬂed@fzﬁrﬁ’mﬁ rlg’%}ihétﬁe@%l& a desired
[ 2- et hyl’- 4- (2- et hy [1,3" ] bt pyrrolidinyl -

pyrrdlldly¢ of :ﬁ»ltmnytl J> aﬁgd&, smhwon@osaéwﬁfmtlbm(gdmtm caaiad out using any of

the &rppqcﬁla%el@h}é/nctgrog&%ﬂ gli?eldélrg I1nn gllrd_e{r t&l Ogtaﬁ)‘l tﬁg ¥nterned1ate of formula
(8). [fyﬁ’f&tﬂg}}’kucﬂ Jo%d&ﬁﬁ@éﬂ re[aéﬁc?hs]al?é BYEE@ bk presence of a base such as

|']T-am de; | Hindol e-2-carboxylic acid
potaﬁﬁumeqahlgdnatb- (nzthq:eprhydnc{: bf Folvenisysucbl dsdicatdnitrile at ambient to super-
b %n% enIJ1d m de; 5-nmet hoxy-| H i ndol e-2-carboxylic
am }félf PSTAREERON U et hyl -[ 1, 3

"1 ok pgp BOKEIHNYD -the mYér)nedﬁtbe&be}mﬁ'lﬁ‘(gﬁls then reacted with an acid, such
| H | ndol e- 5- car boxyl i c aci d

as hydroptdohy heid-if 2- srréabiy IsolMBntS sychi gsydiexaing diorfptm theydgsirpth eteyeospecific

isonleg ?Tﬂ ﬂij_ygfro 15 ;J pm? H{}:ar b?e_lr\é@dlfa%a% %%Pr(g Vi 8 Wlnow been found

that dhe Mi&m@éﬁﬁﬂéy bk forﬁMaﬁf»\) anHbé Rgaie Mﬁﬁ%&’drﬂ@nc@%l% the process of
2-met hyl - 4-(2- met hy ]blpyrrolldlnyl-

this Jinvertionp lmiﬂny| }g.han:n@mlomerlc 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
step 1 step 2
YOS g
boc OH TsCl
5
®) ©) R S

H (7) ‘R
N x step 3
boc” N —_— HN .,
>y
8 R
(8) © R
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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| H i ndol e- 6- carboxylic acid
[2-methyl -4-(2(S)-nmethyl-[1,3 (S)]-bipyrrolidinyl-r-yl
w0 2hespby - ami de; b- et hoxy-| H i ndazol e- S- car POKYE1008/079760
acid [2-nmethyl -4-(2-nmethyl 2pl ,3"]bipyrrolidinyl-
"-yl)- phenyl]-am de; qui nol i ne-3-carboxylic acid
[2-met hyl -4-(2-nmethyl -[ 1,3"]bipyrrolidinyl-
agalﬁ :b? ¥%%1reg %lﬁ{‘%%%%%p %fﬁtlhﬁ QICﬁ%]{I‘%? lél};lor n to qnle CSkl"clllgld én the art. For example,
such ﬁeHIEhan4reécﬁmetdmybe [chrraid] butpinr a qjoilail syfvent Bueh as DMSO in the
yl)- p yl ] T [1, 6] nap hth ri di ne-2-car boxy
PresgRaeOl] 3. ﬁ% as Qta%JterﬁarlTonf esat] WWM' " pléneﬁ)ﬂnblent temperature
comﬁhm%l) phenyl ] - am de; 4-hydroxy-7-nethyl -]
1, 8] napht hyri di ne- 3-car boxylic acid
[ 2imeth @) Schetz-Irdttiydedidtd of3folinikay(i I )k iretiuagd by hydrogenation or other

1'-yl):-phenyl]-amde; . . . . .
knogn eHerbicBl BN AL A i in ichiptsp hdraghioric acid, o form the key
Humh%dﬁﬁg mb 4-(2-methyl-[|,3" ]bipyrrolidinyl-ryl)-
phenyl | - ami de; 6-met hyl - 4- oxo- 4H- chr onmene- 2- car boxyl i c
aC|d [ 2- met hyl - 4- ( 2- met hyISchém873] bi pyrrol i di nyl -
¥i) phenyl ] - am de; benzo[d]i m dazo]
l b] 2

| azBl e-2- carboxylic acid [2-meth P 4- P
rrolldln -yl -phﬁmyﬂ] am
hyl+[ rroj idrn ]

yI)- enyl ] - ni coti nami\de:
N—[2 métMy| - 4- (2- met K9l o1, 3' ]blpyrrolldlnyl fLW1) - phe
nyl]-nicotinam de; N 3 nethyl 4- (2- met hyl -

1,3 ]blpﬁ%{§|ldlny| lf{:Ziiﬁ\i nlcotlnan1de
N—[4 (25 hyl -[ 1, 3' ] bi ol { di Nyl

-yl)-2- trlfluoro Tﬁ%;}&T’ <Argot inam de;
6-nethy| pyri di ne-2-car boxylic aC|d

[2-methyl -4-(2(S)-methyl -[ ©2Z3 ' (Sk]bipy

1?-yl)- phenyl]-am de;

5- Sbhaio 4611(&rdigsdthexpreiritydnact oanpdnldR -ofefoliylila 41)( @F thed invention

hyl 3' ] bipyrrolidinyl-r-y
using yelthér Metllod Kyor Method EY dependnzg upon the availability of desired carboxylic

rrolidinyl -

acid of formula R4-CO,H either in the form of the acid itself or its acid chloride, wherein R,
Ri, R; and Ry are as described herein and Rs is hydrogen.

In Method A, Scheme 4 the acid chloride of formula (13) can be reacted with the
intermediate (12) using any of the conditions known to one skilled in the art. Typically, such
conditions include without any limitations reaction of the acid chloride with the intermediate
of formula (12) in a suitable organic solvent such as for example dichloromethane in the
presence of a suitable base such as pyridine. Such reactions are generally carried out at sub-
ambient temperature conditions, for example around 0°C, however ambient to super-ambient
temperature conditions may also be suitable in certain situations depending upon the nature of
the acid chloride and the intermediate (12).

Similarly, in Method B, Scheme 4, the carboxylic acid of formula (14) can be reacted
with the intermediate of formula (12) under various reaction conditions known to one skilled
in the art. For instance, the acid of formula (14) is reacted with intermediate of formula (12)
at sub-ambient temperature conditions in the presence of suitable reagents such as for example

a mixture of N-methylmorpholine, 1-hydroxybenzotriazole and EDC.
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phenyl ] - ni coti nam de;

6- benzyl oxynet hyl - N-[ 2-net hyl -4-(2-nmet hyl -[ |, 3" ] bi pyrr
w@Rhodiosapbs r - yl ) - phenyl ] - ni coti nam de; PCT/US2008/079760

pyri di ne- 2, 5-di carboxylic acid

2-[ (2- met hoxy- et hyl )-arri de] 5-{[2-nethyl-4-(2-nethyl -

[1, 3" ]bipyrrolidinyl - -yl)-phenyl ]-am de} ;

N-[ 2- met hyl - 4- (2- net hyI [ Jfe 1]ﬂf;‘)|4pyrrol i di nyl -

1' -yl ) -phenyl ] -6-norpholin-4-yl-nicotinam de;

Metyelfy oyl - 1H pyrrol e- 2- carboxylic acid

[ 2- methyl 4- R2- meRyy 1,3 ]bipyrroli I
phgnyl ] - am de |o§®gr arboxyllg 4@7):))\
R]ui rTE'tH*yP‘-‘@T' 3@@»

13:49 phenyl ] -am de; thi ne- 2- car boxylic ac
& t hyl - 4- ( 2- met(H% [ &73']bipyrrolidinyl-
Mfthp?ﬁ) phenyl ] - ami de; thi ophene-2-carboxylic aci d

[ 35net hyl - 3" ] bipyrrolidipyRyr-yR)- pheny
] amde 2-p |n/:‘3\_/g\- azole4ca oxy ac
L2" A1 -y

bheny ]-am de; Z-pyri di n- 4- th| azoI e 4 car yI [ c

ati4d” [ 2- met hyl - 4- (@et hgl -[ 1,3 ' Jbipyrroliding)- R
1?-yl)- phenyl]-am de; 5- rret hyI 2- phenyl -2H-[ |
, 2A3] tlré¢ady oh@ed - lwaditaboyt,i dleacbldp{)lii}dmmyhis day&rioet banl readily be

com%e%t{a& 'é\hbi ? gsr ][lﬁgmlﬂg%agt){q%qrér i@f/ﬂ (? pggg%s Af_ tﬁén .pl(rje%ént invention are basic, and
as 51[0% %ﬁhds of(tgfs% e‘ﬁﬁBﬁ‘lﬂe dskfud i @e]fgfrﬁ%f fl U&X&% of in¥thd form of a

| -amide; |-acetyl-pyrrolidine-2-carboxylic
pharatajcd,ltlcally acceptable a01d addition salt thereof. Acid addition salts may be a more

con eng é¥%n$1t%%// :afug%b}af%/lé%?llg%g ihe éalég(%/rlaz n er%rqefy rnount(sj to use of the
free [b?ASéT?&lﬂY | The( Zi@ WY Edn @e TREPYS rp éJaFE el adid ¥ladiition salts include

phenyl ] -am de; and |-acetyl-pyrroli 2-carboxylic
preferebly [HZ)SﬂBtllhlyh prod@enerlepl cpinbBiedl bwplyrthel frek rbake, rpl;dn)naceutically
of the conceivahle salt

sccPRBI G b F da S bt AL el o st hepdtitnt S Bhermaceuticat

doses of the salts, so that the beneficial inhibitory effects inherent in the free base are not
vitiated by side effects ascribable to the anions. Although pharmaceutically acceptable salts
of said basic compound is preferred, all acid addition salts are useful as sources of the free
base form even if the particular salt, per se, is desired only as an intermediate product as, for
example, when the salt is formed only for purposes of purification, and identification, or when
it is used as intermediate in preparing a pharmaceutically acceptable salt by ion exchange
procedures.

In another aspect of this embodiment, a specific disease, a disorder or a condition that
can be treated with the compound of this invention include, without any limitation the
following:  sleep-related disorders (specific examples include without any limitation
narcolepsy, circadian rhythm sleep disorders, obstructive sleep apnea, periodic limb
movement and restless leg syndrome, excessive sleepiness and drowsiness due to medication
side-effect, etc.), neurological disorders (specific examples that may be enumerated include
but not limited to dementia, Alzheimer’s disease, multiple sclerosis, epilepsy and neuropathic

pain), neuropsychological and cognitive disorders (a few of the specific examples include
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pharmaceutically acceptable salts are part of this

i nvention. The conpounds of this invention can be
wawhsesyed by any of the procedures known toPORES2008/079760

skilled in the art. Specifizally, several of the

starting materials used in the preparation of the

conpounds of this invention are known or are

withtBEtlegQi?l Y &ritti8H MR gld%l lsXhlgﬁf r%rﬂ?l edtteﬂ_tﬂﬁl CRIFRM ﬁ%rgﬁfv&‘g/ disorder,

nventi on and sever t’he precursor c
Alzlreryierad discase, c#epmpﬁomcteispnmtmfhod& dlS(&deﬂ; eneapane 1rnpa1rrnent)

simlar co n s.as, reported i.p the literature a
£ urerisserthed derahe e Py mey qfépeqlﬁg exHpRies, dhe g%wags of formula (1
blndhﬁ)r flenab Or‘éﬁeg@org SWd o&erﬁdﬂ@tr bl {;érlﬁg ?#(lnﬂsrﬁ ' J&mJu@ rH3|\Iofunct10nal activity.

conmpounds been di scl osed |
Ther'éf&’%é’,f)’thé'&ﬁmpéhmts, ofsthes iRverfionLragyo bkye ﬂtﬂﬁy{pn e]htetrsatmnt of diseases or
i ons, i shers

Or.gani c Tran far 89. It is
condifidly $ARFIOTRAD thtnﬁétremt%lﬂgaadg gﬂﬁaﬁpecuﬁe% p ineoppounds of the
pres&ﬁylnbgntﬂ)%cﬁ%sﬁg yreE & zﬁﬁi‘é therlobdBed AR the %3 receptor by

groups, such exa e, amno groups, to avoi
antagdrering uhwvacn:t\@@ cgfahe |roqep‘aur1 diurthar, tthe corepatnide g this invention may be

Conventj o ot roup be used in .
invoi3 Agp Bl B b b AP e B R tesRiok P URY Pkt emieonists th
corngfé{ell 8fhck @hé R&ioArdf; reée%‘for%ﬁ%’ch% agdBRts!- AWltl@iaﬁS/n theB¥pounds of

Cz ts in "Protective Goups in Oganic
this @h\@n‘tl@l myey alsxh be \fattey agouisiSahs, pdmdly, blbol br péc:[ally activate the H3

receﬁﬁé? Eg {}Féyaﬁg%lylt l?ett.)nagoc{]?srq]% Ehag plﬂrc?lgﬁgl |tf16( gecg{)t%g P e éeggﬂpounds of this
1nve{1§0r9 ma§b QBZ Wt R YR AR ORY |anﬁ§oﬂlst§wirﬁ9éys%aﬁéﬂ?ﬂ?s¥i )ané/r(‘)g partial agonists
aryl al Kyl (e.g., benzyl), which may be tenoved

depadingeoqu énndtwnbly ohityut, dllgt@mmeotonhyamldogehaiucmonmt Accordingly, the

dlffqr%ﬁ][agg(gthﬁll?qu ﬁt‘]sg;fgg{f)b{mcf & a rl\%}]ﬁ%# ﬁ@@l i gt%enultlple disease

statck QEBYRHI AWy BAgRcaRUabYwed hydronS|s or a solid phase
resin bound benzyl group, such as a Merrif eld resin

bolihds i, @edispet b’y arveytiongthotegs pEvidedra mithké pf troating a discase in

o Dot W08 S BREUAD by B CAER EEh IO FAREr gy dementi

AlzHRXAEN isdhde nliftdple MM @osiPeEd it HMordef) CateRAPOWREHSIt hyperactivity
di scl osed herein and vari ous precursors used therefor

disorstgn apé depmassies icompriaine aiddiimgteriog o saifl glationti cnthicrapeutically effective
dures o 4, wherein

amoBh{ VTS compoun ots fcormlqﬁs(l).

One of skill in the art readily appreciates that the pathologies and disease states
expressly stated herein are not intended to be limiting rather to illustrate the efficacy of the
compounds of the present invention. Thus it is to be understood that the compounds of this
invention may be used to treat any disease caused by the effects of H3 receptors. That is, as
noted above, the compounds of the present invention are modulators of H3 receptors and may
be effectively administered to ameliorate any disease state which is mediated all or in part by
H3 receptors.

All of the various embodiments of the compounds of this invention as disclosed herein
can be used in the method of treating various disease states as described herein. As stated
herein, the compounds used in the method of this invention are capable of inhibiting the
effects of H3 receptor and thereby alleviating the effects and/or conditions caused due to the

activity of H3.
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R Rl, R, R3 and R are as defined for Fornula I
unl ess otherw se indicated. For instance, Scheme 1

WO R009®s2063 es t he preparati on of the internmedi aP&r/p32008/079760
3']1- pyrrolidinyl-pyrrolidizae of forrmula (4), wherein
Ris as defined herein. First, in step 1, Schene 1,
sui tably prot ected (for exanple tert-butyl oxycarbonyl

; bglg)azm aLoqinﬁm € fOhef &%fndg_aof( s 1 By, ﬂ%e)éoeé@mds of this

sire stltute pyrrolidine o ornu
inveatigh oén bhedkmosmwradebiuahy wé thennestiads rknomacmdthe est. t Specifically, the
from ag i.nt ermedi ate of, f.or nu For i nstance,

comgoRHs & %%H?ﬁ?ﬁl%cﬁné%?&d%%teéngbyg@ﬁ% AIFATGHSEWAT. SBeF feous, rectal,
1ntra't1'acﬁé3? iRrfR &l Cﬁtrgéerft@t@épbﬂg REEQLS, such as

triacet oxyborohy de in an inert atnosphere, such as
ni Fradgn iatyod sguiodree . enfhoelimedc df ohmis cameli®nc aherced algd provided a

either at sub-ambi ent, .anbi ent. or su anbi ent
pham@a@»mcaﬁ ORISR y CRDLFRE pﬁeg%%ﬁr@gef *P%Y cicFRtablg epyrier and a

comp&Rfi bPSrAGIE gf‘rfn'cﬁﬂn%“tenﬂ{noﬁ{%?sm LETRREALA! Gn@ltautomers of said

t nospheric pressure nitrogen. The reaction m xture
compsuridhanl ploarioe deutipallys lacr@pplblmcwﬂhsr s vieoon delmvamwes thereof with said

skilled.in theartt0|slate dtat
comP%Mhagm(gésle general spctyre ewaﬁ% “iania q&%@ e%ﬁ“é (3)

' SAtsh@é@cﬁﬁedpﬁé}EﬁCtﬂ%j E&nfa@édpcﬁlhgorgﬁ(%ﬁt{cﬁg dflthis invention feature H3
3']-pyrrolidinyl- pyrrol idine of formula (4). Such

inhibiepwy eteadtyi onl thesetd wiesul an ¢éregiempami digeasar qonddiooutr audis@xler caused

oue 5 P BRSBTSt g b g SERRL RS Pl e proema
embb@iﬁféﬁfsadfliﬁ@ SompAndS VAN Rvbitidnng digoRed ﬁg&[@cinaf&%e@fin preparing
about -100C to roomtenperature. However, other

the Izharmwhecal eamposmonsamemfoad bsregan al so be used

th f.th di
b 18 Plarinare s il of Huf MRS s it dgipec forms
suchozfs tﬁﬂl@ﬁt bﬂ’l@eédﬁﬁki )f)oﬁf‘él%l% Fﬁﬁﬂl@ﬁ Sstélc tpﬂl%ntelral solutions or suspensions,
|, 3" ]-pyrrolidinyl-pyrrofidine of fornula (9),

metanb aerpspl Rr iliguigsspdastsi Aegs.ampsivies, hufostjepon dSGhems sppositorics; for

sui t abl rotec for exa rol i di.ne
oral Bt P R St cF P RO of g caminisration by
inhafibh @R Wsufiihioh] Actftil@f Mhk R6BPHRGD Rt BayObe ﬁr@édﬂ%d&n (&brm suitable
This reaction can be carried out using any of

for cmcgm&lye@ dnsevrontlely edenigikirationd forrexemgleaan lnwu&ﬁe sadt of the active

cornpound surHJas 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 ingredient 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 thercof.  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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carrying out the reaction in the presence of a
sui tabl e base such as triethylamne and DVAP in a
W@ aiovakdoes or gani ¢ sol vent, preferably an apr ot PCI/US2008/079760
sol vent such as dichl oronetthane at subanbi ent or
anbi ent tenperature conditions. In step 2, Schenme 2,
the internediate of fornula (6) is condensed with a
dosaP€ Soidci¥ih AN o &gf #‘Hé'e%a&@e 1@935' No, S5C5Y or 100 ) g, of the
ondensat i on reactions cdn be carriéd’out usi'ng any o
actixtehiﬁg}:ﬂ:dtwedﬂﬂleSaMﬂswn pﬁltbs mfh‘ehesddvbl ﬁdnpmlttMecaarlte tauted or otherwise
order .to obt he ter te of ormul a (

compguyided)tp ypm%l a% QUEh Hr @ntage, Oé sPlI? foagedpagtion.  For
t
e

latteabding nt the dosw pﬁamﬂb/lempb ovemntpe lﬁa‘tnfbr eThotwdt ¢tangpusicnts gan be separated

step 3,. Sch the inter.nedi ate of fornul
by apigg Tic Ay 19& W%ﬁqtoare%t igiptegragion iy, &}eo%ﬂ%% %ld)amrants the inner
comp&heitt %?a%?ﬁﬁ@ct 30 ¥RYuod SHER 0AR %‘ RXBRE in fefalO" MVEAEy of materials

esir stereospecific i sonmer of
can [ble, @efl- foy ryuoh i ahitarid laygrsr of icdatimeys stdr methiraise ingfuding a number of

f or.mu 9 It ha w been d t hat
POl RF A L BN O BT o b LRy s s gt aleotol
and é&ﬁl@(ysgqegtgtew th the process of this invention with

hi gh enantionmeric purity, specific details of which
ar &hpripwmid omsen evinble Itindyel wanpositivar oDUe Exsmplieention may be

. In ge al , th nant rrer rity can be determ ned .
incopprilfd Tar atptasrBRR s oedie ey HEleP BRI, suitably
flaveYe§ RFudb égltﬂe&fs (ﬁfrﬂlf‘ﬁlSPg}%M - 2 ARlorell ErbsRS Atk 6111151@ oils such as

i nt et med e of fornmu 12), wherein R, R and are
cottme@iefoulna&satm a@iiln . cdepngt e*j ar pS@théneﬂSas swielt asl yhxurs and similar

phargl%g%%ticégygl?lg%:/ ﬁHgaeb ? g%er%fgﬁzﬁrs%’]!)%d ]'ch)lgeglgw feoa Iaqueous suspensmns
inclidel § nﬂ{e‘ﬁc(gﬁf hatbifal Cg(ﬁﬁﬁeﬁ&ﬁdas%ﬁghcﬁﬂﬁ acacia, alginate, dextran, sodium
-pyrrolidinyl-pyrrolidine of formula (4) in

[
carboxximt Ylgelfldmm mnthyiﬂegulws@l ipatyyingfl-pluphddne O(r gmm)m Such

any B P e Ry BECERPRE A (b onaueRFr1 Bue R oRBy any of te

metﬂ:d@l'é kﬁé@ﬁ'ﬁﬂl he SHUCTHh SARERNGAHhAMIceRTd] &dn %@yﬁl&l@ of @5 i®&ntion can
be géjélln;s?ergd p‘t())}! aorlralS olln}[llgrrr]ltuscsulljai s?lf)cu[t)a'xlseco)uls nretctal 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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presence of a base such as potassium carbonate at

anbi ent to super-anbient tenperature conditions. In
wae@poRoeschene 3, internediate of fornula ( 1B¢T/US2008/079760

reduced by hydrogenati on or2sot her known chem ca

met hods, such as using tin dichloride in hydrochloric

acid, to formthe key internediate (12). Schene 3

" e nRLe (o] 017(0) f «
il BRIP4 SRS PERREEH RaBlpkOBELS rguncs o
refeﬂybtbh@alcss depeindichgs P Gholkd) e navial" | @Bdrd itd Ymidlimelies,| V;ﬁﬁole” refers to
carboxyllc acid of formula R&-COH either in the form

micrgfmoidse "amole" i todak fto opanomelesc "8 cisfay iteeiteishemdi'noR"'ml" refers to

i bed .
mlllwye;ﬁ,aég_ﬂ' reF e f\% 81dt rscrs% g e%rtsltgglllgl&q dgéhfe ?ris &% dggrees Celsius,
"Re 'Ol Qo (rdBhtiGRTadisr, Megpet §1d”1\ﬁ'ﬂ'h ¢8R {d“n?e‘ltﬁ?%d}p&fn@ k@) refers to

using any of the conditions known to one sk
decantwsdion, "typocabipy’, refers Hockiliing ipory, 'mol ofiélgfi telﬁwtto pressure in
tations reaction of the aci,
mill s RS OF™ G AH1S CERAT . 0% fefedn RGP AE A0 refers o
absobftb VBhe S WeBrsas chREcnB%REP! @ EfctNodR0BIthABE ih B/ANSDMSO” refers
presence of a suitable base such as pyridi ne. “Such

to drreabyli oifoxadee GOMIF: Ir¢fyrsctar Niledinethyldermsnbderbi ‘€ refers to 1,1'-

o HIBGARNSHE SRS 20 L FERTR, GRG0 mr e 012

dichfR8&lhdrcONBIATBYcfedsSe BRIredhldrRbAEd,| FEIORN D aeferstd ki @bSate, “PBS”
dependlng upon the nature of the acid chloride and the

refersrip dtheepliate Buffezyl. Sabingd rIBM?&” r¢fﬂrSI\t§t3~rt$dblByl Seasimdxapthine, “PEG”

el RODRESIE TR T T Bmttnas BB TR Bametnyt amine,

“N,T RE&S kO Rito@Bslchd, OTRFOKTAWRr & O&GopHi diddddl, i“Bt,jOacfthd to cthyl ether,
For instance, the acid of formula (14) is reacted with

“LAH’ft wieredo ditkiuar alugrimum ahy@n.lQ9 ‘dreptand? aeforsetet n-heptane, “HMBA-AM”

erat pr e condi i-n resence; of . sui I »
1resmr éegg Sh SJFI il %rﬁx%meﬁ%g elé%(OéC af: a 1n0X1En gl resit, Ptd%}?z(gppf)z refers to

1 1M&%@g%ﬁ%d)%oc@né?ﬁﬂfagme@BOchhﬁ%félEeD@M 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 “CH;CN’refers to acetonitrile, “TFA” refers to trifluoroacetic
acid, "THF" refers to tetrahydrofuran, "NMP" refers to 1-methyl-2-pyrrolidinone, “H,O”
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, "i.v." 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

“ 2

spectrograph; RT = retention time; M = molecular ion, = approximately.
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As al ready noted herei nabove, the conpounds of this
invention can readily be converted into salts. Mire
w@aowiosbar |y, the conpounds of the present i NRERUS2908/079760

are basic, and as such conpeunds of this invention are

useful in the formof the free base or in the form of

a pharmaceutically acceptable acid addition salt

th t c [ .

o ioms dehaRORe FANuSAT & nEc 2B TRES. CIPYERS AR, dricd over
maghesen esntﬂlty aadountwpboteisendet viahent bee doasye chgromtol hELC analyses

acj ds n.be used to prepare the acid. addition . .. .
are g Of@ewgﬁ a%swaﬁ%wﬁ ltq(?cfszéﬁ\ﬂlﬂt%w‘ﬁli* St ézat%é}ﬁ UV irradiation.
t e 1
Flash Qﬁmrﬁ‘(ﬁg%r%ﬁw IS g@f ! hgtg &ﬁ% ég&?g p\?\%égfégda%?g% éelacr:aertrldges The 'H

acceptable salt

NMRoepedtoxire ramatt 300 MthmﬁnI Genmm Bao naé/auam dhdrcudp S8 spéctrometer with
t alts, .sot he beneficial. i nhi bitor

an Aﬁef BHR DFePey A yaa%d%c{ &t 4rpbicy t@@@?@&l%yn & @@terated solvent,

suche d Bc(t)s aEFa&] @Dtc(i’g {ntﬁ@ FothaRse ﬁt%t%@.o !‘%lealgail Cshlfts values () are

ar maceuti ¢ Iy accept ab e salts sai

1ndlcm&’¢)mmeﬂts ipsr piildbe (pad) with Irefatinde addirhinothy Bahies(TAME®) as the internal
seful as sources of the free base formeven if the

Stan‘saégti cular salt, per se, is desired only as an

for n% S I% ]Pi Qﬁueﬁroﬁfa’togr%{hmggl) %g?cztlx@!ﬁi%ﬂztn@%l\ﬁgj Exﬂe?‘iments to

d on for purposes © I on,
deterrdmetnefennaﬁ itiomes (@Xr) wind maskdcidted nsss ias amet garfoechcdtudingnone of the
pr.epari n% a pharmaceutically acceptable salt by ion
follawyipg B15wdsr ocedures. In anot her aspect of this

Mas?%gﬂrﬁMS ¢ SREGHEd (Els ggl%rorﬁaﬁg' Qé'sc ecttdmée Generally, the

Ition hat can be tr npoun
methdali ssednw&snposm\za nkebtmmepraym 1b1h1aationamyaﬂnmg tratd ariz tﬂ'am 100 to 1000.

oW ng eep- relate dIS ders i fi
lqlwﬁ &L{?ar@t%rﬁ Wa%\ﬁv forme CYHaT cf‘&lcgaag;ﬂloﬁ R wry Pump &
Deghd¥t hﬁ[{&ﬂh@ﬁp HiceREI8L8d \Qg%t MERGE 1 ePédk%ﬁP 1@@6‘ e@erles UV detector,

periodic |i'mb movenent and restless |eg syndrone,
wavelrkngb st 920 sheepd Sedse HDEX AASE vepemtiva e iglat Slmmenag (BhS) detector
side-effect, etc.), neurological disorders (specific

temReRA s &40 “Chak PReyISE Shtiner at ed | ncI ude but not
LCTIS. CciTh gscll‘gwq) §omEiid S)atHzéLré SV IBE A= 995e(25h%§1) fg44.5 @i § min) to 95:5 (3

epilep nd neur opa hi
mlnﬁejommsmd‘{?[@u@glmra%mumgnnl/mue di sorders (a few of
specific exanpl es | ncl udew thout any limtation

MUXn@PlH‘H@ IO Zoiisreti®d; | 88t i on deficit/ hyperactivity
Graf{ RAUF8D5% 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 (i)

2-Methyl-[1,3"Tbipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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Al zhei ner' s di sease, depression, seasonal affective
di sorder, and cognitive inpairnent). As described

wherelostoed ow by way of specific exanpl es, the BPORPS2008i679760
of forrmula (I) bind to the2H3 receptors and
denonstrate i nverse agoni smversus H3 functiona
activity. Therefore, the conpounds of this invention
may have utility in the treatnent of_diseases or
conditions anmeliorated with H3 receptor\|igands. Mre
specifically, the conmpounds egent invention
are H3 receptor |igands that \nodal ate\function of the
H3 receptor by antagoni zing t activigy,_ of the

receptor. Further, the c inds of this’invention may
be i nverse agonists that inhybit the basal activity of
the receptor or they may be goni sts that

conpl etely bl ock the ath® 0 eceptor-activating
agoni sts. Additionally, the(ﬁqnpounds of this
i nvention may al so be partial &gonists that partially

bl rtd i r ..

e 8 B 0 A 35 L RO 2RI G Ay
(1.98 gnpnomasolp (HChkst whyenté by addiiomof 220 frhle o€ mtN @&lClyin&sher into the
anta%pnists, i nverse agoni sts and/ or partial agonists

DCM esphivign o Zoncthylpetobpaithauepneratash) a B0 mhe Wapaddsd powdered
1is . ' h i ff i al . .
o FE S Ssbrde Sl (08 LT SESTRBR ey slpon was
stirrechal rit osnat gl IT1G/M - wi sESsadsivatpd+H3S sadpvif-HgaBly).
enuner at ed above. Thus.jn aone_aspect .of this invention
t héPeTsastipn Byt audchchwithag e Pesrlitep- al i Bodawers yege scparated,
88 LR 8L, SE088F SHEDEM LIEMISE 250 Babined DOM et
werdAlvzhidédreriths setlismalsiearbondtt i (p0 enki| @rdobrisg (S aghk?2), wiied (anhydrous
di.sorder, attention deficit hyperactivity di sorder and .
PotagRip C40BHC ,éﬁﬁ?ﬁdia anchepneanraiedineyachy he éaide PERAUCEYYRS purified on

»IBBEERRH bt FAIEH o PIROR] p HEIBI: o compound s
liquidFpieg (dtldsO4% at MSh2s pavthH) ogiLes 0and 0t Me@skinddEMSS

expressly stated herein are not jntended to be
limting rather to illustrB{emeABtedidicacy of the

conpounds of tngﬁ%9ggg%%ﬁ§é§@%?8?RY%gaﬁoﬁaeis to be

under st ood that t
N
-2HCI
N CH,

2-Methyl-[1,3"Tbipyrrolidinyl-1'-carboxylic acid tert-butyl ester (Intermediate (i)
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: Rt = 0.35 minutes, MS: 155 (M+H)".
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invention may be used to treat any di sease caused by
the effects of H3 receptors. That is, as noted above,

w0 b@osepdunds of the present invention are nORCI/HS290%079760
of H3 receptors and may be2e8ffectively adm nistered to
anel i orate any di sease state which is nediated all or
in part by H3 receptors. Al of the various

1 ' R fret by § sl MeRt|

H R B PP M0 TR BT S HE T S ) 533y 26

2.28Van) e (), dedgds)st at es as descri bed herein. As stated
herein, the conpounds used in the nethod of this
i nventi on are capabl e of ilAKIBFYMSEIDhe effects of H3
receptor ar 2 ehy, exi.ati_ g af andyf or
conditiongqgg%ggqugé%%l??gkg@%?%pﬁisgpﬁﬁgﬁFﬁmgnother
enbodi nent of the nqgdi of thisTmyention, the
compounds of this invemtyje \Eandgg:édﬂj ' red by any
of the nethods known in f art . eci fical |y, the
conmpounds of this Qﬂ i
oral, intramuscul ar;? aneous, r
intratracheal, intranasal, intraperitdneal or topica
route. Finally, in yet another enbodi ment of this
invention, there is also provided a pharnmaceutica
conpasihl/i-PIn3 ToRssRFdIRIY hd RRAIRRE §HitdERllaYe AOCERAIAR @bove, 5.3 g,
carrier and a conpound of formula (1), including

21.6emamt.i lohdkpguiv.g v elisebyee i ankyrddousaldVirie () o) s diodthis solution was

0 und ~an ar na i C accept abl e .sal
add ) PO 23R aRIRDET L ' Pt 15 ARG B e Eiligmsidqby powdered
potalidirh RErtoRSc 4808, 8b nShb L CTUE BuspoANBn s hedtddib@ ah of%ath to 85°C for
descri bed herein. As described herein, the

4h whiea theagfeiing cedteread myse sorsuored asfdeterminei iy eldiG 610 Me@idie DCM) and

inhibitory .activit thus are u ul i ati n
Lo/AR, TUE AP defP T aPhE M3 dat, RS o taver
wer@bdpali&d, @hd & AdueduPRiybieRhs edgtidd, wak BHESICR0 ROk B OMER, combined
all of the preferred enbodi nents of the conpounds of

DCM Hixgragta wegie iveahetds with sednge ficadoapts (@8 anle apd daing (15 mLx2), dried

reparing.the phar uti.cal . co si.tions as scri.bed
(anhSEHT ROURIUH S R F Tt b Py OB FoRgdgProduct wes
purifiéd 6n b RNRRAgEDEdI@NL, dlitetiBlith $QIAGBHiRIDTEM 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, SH), 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 (iv)
4-(2-Methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine
H,C

H,N N@\
O
H,C

A solution of 2-methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3']bipyrrolidinyl (Intermediate
(iii) 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.



10

15

20

25

such as tablets, pills, capsules, powders, granules,
sterile parenteral solutions or suspensions, netered
wW@eeossdosdr |iquid sprays, drops, anpoul es, PCT/US2008/079760
aut o-i nj ector devices or suppositories; for oral,
parenteral, intranasal, sublingual or rectal
admnistration, or for admnistration by inhalation or
for $SHI gl?b/o'ﬂ/le tﬁ%@%) E sﬁ&%ﬁoﬁfetﬂe?crfﬁ)nrwys p(ﬁnplete. The
present 'na formsuita or once-week or
mixtoreceanpassdd hraganCdite pad, mmsecf with erxeahiqmlob Tm‘lﬁltmﬁm'i’vamd:cewentrated

salt of actl 0 und, such anoa
to d@lgﬁs a%b.l ed%tué(ger{% prlaletoayl Sﬁlslé%naq,vxg} igyd after drying
undécrq?ﬁ%ﬂ Whamus %B{aﬂ{ tHe RG] Buncﬁ'&k z?%%ﬁhlglb@’ao@q EEn J3 g%%) This
ai ni ng the active ingredi ent e envi age
matqrrabpas useg i8 dia 1ebx€ stapmﬂlbut(ﬁusthmmmmstldmhideﬁaaget helS: 260 (M+H").
princi pal active ingredien éjvvlth a
pharmaceutical carrier, 151 M) onal tabl et i ng
i ngredients r g;,% SYfS ose,
sorbitol, ta%:l((2 R%ﬁ%ﬁgcma%]ﬁ’ mlalgn gfl}g{r%ngcshtlear at e,
di cal ci um phosphate or guns, ot her pharmaceuti cal
di luents, e.g. water, tQ for olid prefornul ation
conposition containin eous mxiQre of a
conpound of the prese ventiljon, or a
pharmaceutical ly acceg abl e sal@Hj hereof. Wen
referring to these prefornulation conpositions as
horpgen [ | } tiove | e [ (R
di gqge%sgsg}{gl%nlto; roug%ggprgﬁ e co?}gojsqt O%Q{go%ﬁﬂp aid 2(R)
methyheyradimpodl.83 an 6By denot)eadi DYES @odinvli)deds i sitded egiteddryd sodium
effective unlsiO dosage fornms such as tablets, pills and

triacglay ATy drik Lol WG Mo tmu BECYORV DB Y bolbion was stirred at r.t.
t t t
over R S e Rl 19 PR PO EEMABL R PRy o

t h&haatadctieniwgr @ineidd ofitht dy@epuseSeHC O; rvoliniono nThe two layers were

Sepa’}l’: %i? ,21;2- g%qu gcllttfggszﬁlygr ivg%gftgag?e%g‘g{t]g ﬂ({ﬂ%g 1 %@Itﬂ?)gé tTllilé combined DCM

extr@F WU WAL @% 1u&|'lﬁcatr%ﬂa% @t (L QhL P L Phhd Brifd (5 rr%trﬁﬁéiebg Hlﬁ%d (anhydrous

conposi tion can be coated W se conpoun
potamimicdﬁoaatd)gfﬂ‘@e:dt amd‘mcafcémrajemgl tdveo.adantuag @rafuct was purified on

a sﬂ@r o E?ggr%gﬁe a éz\athulggg/g lég/od]NIt gﬁ1 tg}a]glgfﬁg)géet %i liqlui(‘{: %%9 g (yield:
4%20‘11%%@1%{& hqilﬂﬁ‘asl (?Htélﬁéd hehvegr ) Q@ AELR @Es @&t@d‘%ﬁh%%& of 4M

ver the he two comnpo Fents can be separ at ed
HClby dam(aemaeﬁ‘i(b lThgleqslutAbn ofas sereksnda nitesgestat r.t. overnight. TLC (10%

Me(SjH BtC?/?)r(? Ei Ingtn deltenctttlpeestasr!élgg?n%?ergpd per mts the inner

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: Ry = 0.35 minutes, MS: 155 (M+H).

Intermediate (vi)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'Tbipyrrolidinyl
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conmponent to pass intact into the duodenumor to be
delayed in release. A variety of materials can be used
WO 2009052065 enteri ¢ | ayers or coatings, such matRCT/HE208/079760
i ncludi ng a nunber of polymseric acids and m xtures of
pol yneric acids with such materials as shellac, cetyl
al cohol and cellul ose acetate. The liquid fornms in
whi ch t he novel conp?gtjlons of the present invention
may be i ncor por at ed .o--nlst ati\on orally or by

i njection include aqueou H-NQNs (fably flavored
sion fl avored
lch as cott ed oi

syrups, aqueous or @iN
enul sions with edible oil}
sesane oil, coconut oil or peanut oil s wel | as

elixirs and sinilar pharnaceutlcal venhi cl es. Suitable

di
9 SB35, USRI AORDNS, LB B M gy g0 To i

solutisragadzandded aqaR)-ﬁ;etlﬁzllgl quﬂlpyrr@i&xﬁylamydrsﬁﬂ@mde (2.30 g, 15 mmol),
carboxynethylcellulose met hyl cel | ul ose,

follgyesdyka g dgpd rperaﬁ%}@mecaél?ongaq af h¢) suspsasionh Jyasdieaige  wasn oil bath to
85 CZ geapogl Rﬂ%ﬂs ﬂféh 8{3@5‘%1 'rﬁla\f&?alﬁll ?fﬁecc%ﬂ]?lgﬁ?cﬁngl a‘ét%ﬁh&f' tgy TLC (5%

enera

Me(nﬂvar@mt and |Lc(}1MS:orrpaﬁe sugprasion widi¢ addaavBhinilonf earerb@d 50 mL of
adm ni st ered i ntranmuscul ar, subcut aneous
DCMe ckhg two Hb’?rét"ff‘é% ﬁ%rateql A fha ggrcoup meap‘@m%ﬁ%q‘ with DCM (20

mth2zp"ﬁ1%| coﬁ?olfﬁe%l DHW RE&HE WG?ed?/g?ri? rUvﬁlli L&l &%cﬁ%oﬁ%@ (20 mL), and

armaceut | nposi ti nven ion ar
brm@(}?ﬂ mard), idatd @nmsdious putaesumAsaybonhtel, ffﬂtekeni)\and Hﬁtd&ﬁ‘d&ed in vacuo.
o admi ni ster pharmaceutij cal conpositions

The SFUdﬁrPr?‘H{CF ¥angRiliehen & skigh gplcqlwap, ﬁtl%te%«fﬁhn%/gtl\é?OHH@ DCM to get
the tﬁfé%ﬂﬁio‘ag&’ Bs Qf il §olid1a‘f?e%§9£% 270 4 AR % Oﬁr)f 78 MRt VeL 3
vari ous escri bed he bl e

| sease states as eln, a sult
'H NMBa@DCleyaOMEz)akoLa () 90k, )t 6.3858d,riyHky 62 (bdgyd-3.2 (m), 3.00-2.78

r ef er abl b 0. 05 100 k er day, and

(om0 BGieh 35 225855 @)050% 6. 5oV kPP o) he
conpounds nay be adn1n|stq5§gn&ﬂm?6 glnen of 1 to 4
times per day. This invention Is her illustrated

by t he 2tMkthgiait(2- (@anptm[m]mpymlahwlolqumeﬁmmme
H,C
ezel
O

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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illustration purposes and in no way limt the scope of
the present invention. Exanples (General) As used in

w0 b@escanpl es and preparations that follow, thRCT/E82088/079760
used therein shall have theineani ngs indicated: "kg"
refers to kilograms, "g" refers to grams, "ng" refers
tomlligranms, "ng" refers to m'crograrrs 'pg" refers
to picogranms, "Ib" ref refers to
ounces, "nol" refers t%%ﬂl%gdeEéL{MI " refers to
mllinoles, "2a28)-&ecth@f[ér3sbipyrnoiidinghintdeschlidriteol e
refers to nanonoles, "L" refers to liters, "nmL" or

" refersto mII|I|ters refersto
mcroliters, "gal" refe to "0C' refers to
degrees Cel sius, " r ef reten2|6h factor,
"mp" or "mp." refers It|n 0| nt, "dec" refers
to deconposition, "bp"Hor "b. p fers to boiling

point, "mmof Hg" refers to pressure in mllinmeters of

memautiyle coﬁfpbuﬁd?fvraﬁ $rdparcieinta ﬂiEﬁl&frssub tﬂft’iallfy&ﬁ@ Be&né @s 1nterrned1ate
nanoneters, "abs. refers to absol ute, "cone,

™) B% ce@ﬁeeﬁg MR -3 nyrrofidingpg (1.86 d:’@r?c&?’nflmlfl and |2r{S¢;m¢Ehylpyrrohne
G SRl S gL Y e e

LCMsrbony3dmitars) MS: lmMJrH) CH2CI 2" refers to
di chl or onet hane, " | oroeth

'H NMR (CLis, e%OQM%Z)h;ﬂdlr%@w ér77c(méc$ él (mEﬁd&e (rnP érd r(§1)t%53 (m), 2.41
C refers to Phosphate Buffered
() Eb?%!n%alg @k&l 3 F@?rs to 3-isobutyl E)I - et h;I xant hi ne,
"PEG' refers to poI yet hyl dnergkdiel(ix)" MeOH' refers to
met hanol , "MeNH2" refers to methyl am ne, "N2"

to Hikogehgsd: sulfopy lopy)-pRricing b cpogpY AR %?rt@gﬁﬂr ester

"Et20' refers to ethyl ether, "LAH' reafers to lithium

al um num hydri de, "heptapg" refers iane,
"HVBA- AM' resin refers dro ‘ y| benzoi c acid
am no nethyl resin, "PdC 2(dpp, 2Fers to

1,1 -bis(di phenyl phosp N7o) f e ocene- pal | adium (11)

di chl ori de DCM co "HBTU' refers to

2- (1 H benzot rHgG yl)g!,1,3,3-tetranethyl uroni um

hexaf | uor ophOﬁp{i Y, DI EA" refers to
di i sopropyl et am né "CsF" refers to cesium

UGB en bl 054 G B S e & 0
mmd1! I 5| 4RNVOP&ERE 130 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 tricthylamine (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 H;PO4 (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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acid, "THF" refers to tetrahydrofuran, "NW"' refers to
| - met hyl - 2-pyrrolidinone, "H2O' refers to water, "BOC

WO 2600052069 t - but yl oxycarbonyl, "brine" refers POGI/HS2008/079760
sat urat ed aqueous sodi um chkoride solution, "M refers
to nmolar, "mM' refers to mllinolar, "mM refers to
mcrmnﬂan "nM'" refers to nanonolar, "N' refers to

nornal "TLC" refers to thj [=14 ronatography,
"HPLC' refers to high perfé?%%%geﬁﬂﬁ

chﬂqﬁﬁ}b@ﬂapmys(THRWBanﬁﬁ&wﬁlt@nhnghcmaﬁahmbuqmenass
spectrum "L.OD." refers to loss on drying, "nC'

refers to mcrocuries, "i.p." refers t
intraperitoneally, "i.v." refe “un rayenously,
anhyd = anhydrous; aq = aqueou = nute hr =
hour; d = day; sat. = saturate

doublet; t = triplet; q = m— 3t|plet dd =
doubl et of doublets;kgc =/oro ; LC = liquid

chr omat ogr aph; M = S ect Pograph; ESI/ M5 =

el ectrospray ionization na§3t§pectrograph RT =

retention tinme; M= nolecular ion, "~"

appr(BR)(Bdlatne- Reﬂﬁdnydm@)ggﬂehdlhéy cartmxlyhm uacidr aert-butyl  ester
phere. So| vents e dried over magn

(Inteé%ltpélg e?léiu %Dé?ﬁ%ede@a% atedf @no%:‘* vaRgln Uy -} &fl%ri(% 2-methyl-
)
rineENARE, i THB,2ROLYRER A FRAELD Ik B D PG 2 6, ver

dlssa)llvedath althydmus FIIALIN ¢hrs6 n‘aL))g'ﬂ"aﬂlmys doborlesy falnti@dwas addpd powdered
Al | tech p acke i.ca gel cartridg 1H N .

Ko By nd & P 2 o0 i O 8 Emflng 2ol Sl e suspension

was I}{gﬁtgﬁ‘lj Y ar’r)’ QQ b%@l%ﬁl'hpa! '@édee[t 8‘0’"@ I?orafhkﬁsi‘/ﬂé §ﬂ79 ME@piem I?@gi for starting
usual 'y recorded at anbi ent tenperature in a

matgtalt®Mataad B5velROH subiCMsfoDpadublyBBewed thafiit 3M was consumed

unl ess. ot he not e em cal shifts val yes (d re
oI g BRI Wﬁl&élgt%ows& Vel £ ﬁnwamff S T s B roduct a
rs55tetramethyl silane (TM5) as the internal standard. High

Pressure Liquid Chromatography-Mss Spectronetry
( LCkByusprpeon westenceotraled ér diynessr dthemtsidur wanteker( ®Wyater (25 mL)

L SRR S T
DCMS20%hiaxM)c rﬂ@%&bﬁ%ﬁ%@ﬁ?&&fa@ﬁ%&% widBaEHh s¥diuthSicarbonate (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: Ry = 1.27
minutes, MS: 255 (M+H).

'H NMR (300 MHz, CDCl3): 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



10

15

20

met hod used was positive electro-spray ionization,
scanning mass nfz from 100 to 1000. Liquid

W@ booomsaoetyr aphy was perfornmed on a Hew ett Pack@r/usa®@79760
Series Binary Punp & Degasser; Auxiliary detectors
used were: Hew ett Packard 1100 Series UV detector,
wavel ength = 220 nm and Sedere SEDEX 75 Evapor ative
Li ght Scattering (ELS) detector tenper re 460C, N
pressure = 4 bar. LCT: G ad (AcNt0. 05 oTF ) (H20+O 05%

TFA) = 5:95 (0 min) to 955(2 honyN 5 (3 mn).
Col um: YMC Jsphere 33x2 4 mM /m n I\/UX Col umm:
YMC Jsphere 33x2, 1 m/nmin Gra

TFA) : (H20+0. 05% TFA) = 5: mn) to 955(34mn)

to 95:5 (4.4 mn). LQT@: MC phere 33x2 4 nV

( ACN+0. 059TFA) : ( H20+0.°0 5:95 (0 min) to 95:5

(3.4 min) to 95:5 (4. ds&in : YMC Jsphere 33x2

Im/mn, (AcNt+0.08% formc acid): (H20+0. 1% form c

ac de1§> tlﬂesrogmopmd maﬁprqp@r@lanea (2NB snbstmilags the é@n@m mifermediate

The fqll de th
(x) P}Sre Ogﬁgnsgrﬁe @gﬁg’ﬁu 4\/%“?{08%3 gg)( %ftfﬁﬁfén - -c% og}LIJléc acid tert-butyl
et o | NTERED. ATES, Lt of moch At o () o euind [obained. from

Advanqed tApymnjatrics) ] bOYS: ol F 4i0ayninptes,Adp tHhci d

B SSHELTPs 038! SO0 LRSS S R L seie e 2
(m, ?H) 907@69 (taHGE), Sedé (s, macbe(dby. opiddizrj.on of 22. 9 m_

MHC in ether into the DCM sol uti on of
2 rret hyI pyrroline, then eJﬁEﬁﬁ%ﬁ@éXXan DCE (60 mL) was

dd j . s
3n dg :z %(-)@‘t%?u{e.%?-ﬂgs?.\gfgﬁgg iR h%xr}/el chrIBX emdS teP[\-AAlel ester
stirred at r.t. overnight. LC/ MS - 255 I231|nd 199

([MrH] + and [[ MtH] - t Bu] £~ ,“O
~
ol S
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 (35)-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 NaHCO; (50 mL, brine (50 mL), dried

(K2CO»), filtered and concentrated to a liquid. This was purified on a 110 g silica gel column

on Analogix using 0-2% Me¢OH in DCM to obtain pure product, 8.82 g (77% yield).
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The reaction was quenched with aqg. NaHCO sol ution. The

two | ayers were separated, and the aqueous |ayer was
weziopasaesl with DCM (20 nmix2). The conbi ned DORECT/US2008/079760

extracts were washed with sedi um bi carbonate (10 nL),

and brine (5 nm.x2), dried (anhydrous potassium

car bonat e) filtered, and concentrated in vacuo. The

D@l@[ t pu [ 02 pSkd i I

TLCC{ ) g% @az% g %Bg @ﬁfeg}ff‘ﬁﬁ%&% gf totﬁPLoH”N/Is 363 (M+Na);
342,cﬁdﬁpmm(d’baﬁ$ aliquid 5.50 g (yield: 94% M5 255

RN D1t B8 o) o i T 0. S08 (. . 3.45 o,

4H ZZMe hyﬁ [1| | $ippyrrolidinyl-1"-carboxylic acid
) but e43(t er j(JI ntermedi ate (i) obtained above,

5. 50 g, 21 62 mol ) wasntarmadiewt (wiit)h 20 L of 4 M HC

A G P Sy B Phito icrpe: | ooy E%éégg%ﬁg%%%la?tar

not detect the starting rraterl al. N passed t hrough
the solution with stirring. The.,outl s passed

t hough KOH solution to absor mn. The

sol vent was renoved by evapor ti to dryness to get
the title conmpound asahgro opic g mat eri al ,

5.3 g (-100 %9. This was used t hout further
purification in sub|5| t st ps as illustrated bel ow
LCMS: Rx = 0.35 mnu 55 (M+H) +. 1U NWR (D20,
300MHz): 4.30 (m, 2 3.76 (s), 3.5 (m, 3.46

(bs). Internmediate (iil -

(Interppediate C4L) rﬂbttfﬂ@eqo Iﬂb(mﬁl)) 6. SPlg 319J§7 gym@blh @ilwyl ) and S-(+)-2-methyl-

pivefinle (oo ReGhRst A RmRYE G348 50 rmplf cauivy wre
dissdivd@inebiydrols GRECHI ($S @h1v)edrd ﬂhls&fﬁww’ss) Stﬂut@h’ﬁ@af( &Qie[ﬂpbwder K,CO;
To this solution was added 5- fl uoro-2-nitrotol uene

(pov( 082 Sgmessg 9§ onfrd 0g. 44-2aqumel, ¥.2 ¢aiy-bieldt byhpgiwaensian was heated
with® %‘1%?@' 1? i d?%{o%%ﬂ % 2{11001?1%%{1 Igag%t %‘3{1 2&)1} SJOI&S&? YaRe @"ibo@% MeOH in

i =an Oor |
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.

( MB,(38)-BloldNe-4- @Jlﬁﬁ (0&}} ;era&nﬁm waﬁ)oi?h& M acid. 46@ert-butyl  ester

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: Rr = 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 (xiv)

2-(2R)-Methyl-[1,3'(3’R)]bipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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4h when the starting material was consuned as

determ ned by TLC (5% MeCH in DCM) and LC/ MS. To the
waempes®soHn were added 20 nL of water and 50 MeCDUSDOEN79760

The two | ayers were separatied, and the aqueous | ayer

was extracted with DCM (20 niLx2). The conbi ned DCM

extracts were washed with sodi um bi carbonate (20 niL),

and brine (15 nix2), dried (anhydrous assi um

carbonate), filtered, and concenirated in\vacuo. The

crude product was purlfled on col um,

eluted with 5% MeOH in DCMto he tftl e conpound

as a yellow solid after drying .47 g CP0% . MS: 290
(M-HH) . 1H NVR (300 MHz, ) : 8 1o (a 9Hz, I H),
6.36 (bd, 9 Hz, IH, b (bs 3.2 (m 5H),

3.00-2.78 (m 2H), 2. H? 1 7 2 2 (m 6H), 1.5
(m IH, 1.06 (m 3H).''$ terrr%dlate (iv) 4-(2-Methyl-[
3 1bipyrrolidinyl- 1'-yl)-phenylan ne A solution of

2 - e fiyle CPH?(PSH%W§ IPTQPaFﬁdt li‘ld‘ @ﬁereﬁmybqt@n@ﬂy Bhpops Hitermediate
(x111 cgolnﬂ&%kﬁl (§Sf(t (llelbllle) 4. 9Pt %ﬁn )ﬁ;@lﬁ%ﬁdlng lzg’argoxy?lc acid tert-butyl

aerate trogen was
ested Iinte@diedmack (i) tdhteﬁnablabbve:) namB R -agldadetRdlpPetin@ig . (obtained from

ThIS mxtures;i\gs stirred under H at nosphere at r.t.for

Advanced fyspmymasassie BAMS: Foch) 02 minyies NS s

HNMRC(F&b@e pa ?Pgls?e ’%net hangﬁ)wﬂaﬁsﬁ?ﬁgtﬂgr%gﬁ)’ 247 (m,

1H)clo®i @it 7 ed6tlo67j¢nymeis)sl Aaied OH)r t. h@(d @tk 3Hnder hi gh
vacuumto yield a reddi sh brown 4| guid after drying
under hi gh" vacuum to obH§ACERE VY| e corrpound as a

gummy bl aCkPlleg%hgn 0112 ﬁleﬁ%@n %R i it fi was

used in the next step hout c tion and
storage. Ms: 260 (MrH+) . In diate (v)

2-(2R)-Methyl -[ 1,3'] rr |d| nyI hydrochl oride To a
sol ution of N BOC 3-gfyrr ne(leﬁ_g%p 6. 83 mml)
and 2-(R)- nmethyl pyrr (0-83 g, 6. nmol) in

(20 m) was added powder ed sofiHym

yellzlg(g\l\j_g/ﬁ“&q_l[ )ﬁ)%i))gjquocf% Linga%mgfli%t a&d tert-lel&%ll ester (791 g ,

rre
31.14 mmol) was treated w1th 28.8 mL of HCl in dioxane at O 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(2S)-Methyl-[1,3'(3’S)]bipyrrolidinyl
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overnight. LC/ M5 showed nmz 255 and 199 (base peak and

Mt Bu peak). The reaction was quenched w th aqueous
WON2O052963 ut i on. The two | ayers were separ at edPCEHOB200$1¢79760

aqueous | ayer was extractedswith DCM (10 nix2). The

conbi ned DCM extracts were washed wi th sodi um

bi carbonate (10 nlL), and brine (5 nm.x2), dried

(affy %‘il@%n@g{lﬁé Hal %‘é&p@f O3 Shnn isg%ﬁgtﬁﬁﬂ ahd sameg Iase gltermediate

T
concentrated In vac e crude pr uct S puri

(xv)orbyaasitl| liydleolgeh of dl-(@8);mehyit[d ' (3 S)IbiDEh a1 71 -BatbMed acid tert-
in DCMto get liquid, 1.29 g (yield: 74% . This
buty Fﬁt%rlémt?la%ﬁ%bat%\g‘)@@faé‘?eﬁeﬁ?o‘é ove (1.29g, 5.08 mmol) was

LCI\E%:IQ‘S[{Q@.Wrﬁi'ﬁutJeQ,_M*S: pfs AW in dioxane at CQOC. The

ion was stirred under nitrogen at r.t. overnight.
'H NMR: (D20 NOHzin 1D@Mbs di ), Adt (bslettFet 12 tva, k8 5i frg, 2H), 3.3-3.1 (m,

rial. pass t hr h th | ution with
3H)§‘|&'§rli @I@.”ghﬁﬁéﬁ’t ?\%églﬁg]ﬁ’g]eﬁ&t %‘8 solution to
absorb HA for 30 m n. [IhgnsRhgtiinas renoved by
evaporation to dryness to get a hygroscopic gum ( HC

salt and hyRkepdretiorexda R E-orepndi[ t.B dh’ D igmowdidinyl. 329

(-100 %9. This material was used w thout further

purification in subsequent sfepd as descri bed bel ow.
LCMB: Rx = 0.35 m nutes, N 152 (MtH) . I nternedi ate
(vi) _ - 2HCl _

2- (2R) - Met hyl -r-(3-maPlI -4-ni |_rlo-phenyl)-[l , 3" ] bi pyrr

ol i di nyl 5- Fl uor o- 2-ni t'r ot ol uene { 1. 55g, 10 mml ) was
di Tsoltivledtontpoanhyds pupatMED. a hantidrisabsaitiallyahe wase as intermediate

added .2- ( 2R) - net hyl 2&4 , 31W£bilﬁyr'rpl i di nyl hydrochl oride
(xv) (b 3ecig, hyfielysipof | 2-CH)rasBY- By @ ondpeee sbddstagpxylic acid tert-
%q?@[ ' s heated on an oil bath to
butygg% o%&%ﬁIﬁigﬁyﬁggﬂﬁ gtgbt\)iéﬁg mat eri al was consuned as
determ ned by TLC (5% MeGhddh Gavid) LC/ MS. To t he

suspensi on were added 20 nl of water and 50 nL of DCM
The two | ayers werR)-d&Surldd 843 R\Q}Iﬂﬁpx ileous | ayer

was extracted with DCM (20 nix2). The conbi ned DCM
extracts were washed with sodi bi car bonate (20 ni),
and brine (15 nmLx2), drjied (/anhydrous potassium
carbonate), filtered, 7a BiRc r at ezci_lé';ln vacuo.

N CH,

The title compound was prepared in a manner substantially the same as intermediate
(xv) Dby 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

H3CI>/&N 7
O H.C

2(25)-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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The crude product was purified on a silica gel colum,

eluted with 5% MeOH in DCMto get the title conpound
W@g008/0§28b3 ow solid after drying, 2.70 g (93% . POBUSDB079760

(M+ 1). 1H NWR (CDC 3, 300MWz): 8.10 (d, 9Hz,), 6.36

(bd, 9 Hz), 6.28 (bs)3.4-3.2 (m, 3.00-2.78 (mM, 2.64

(s), 1.7-2.2 (m1.5 (m, 1.06 (d, 6.6Hz), 1.14 (d, 6.6

)

rnrn(h'? Nfgllh@%&ﬁ@dv@t&e@gd \afthﬁ})dr?us Ii)ot%s‘ﬂ l’Ill 6;1/1‘rbrog?te G(Pg%/ lrn%,_éw )1’1_11’601). The
susphnmg’ﬂ s heatdl eohbil bmthctﬁ 85°C for 4h when the starting material was consumed

Lhyl t | 3']bi
as sl&vynd myﬂg % @%aﬁ@%dlw/&@oﬁ?E%%) [ K ] bi pyrr
de‘I%EEﬁ@EL%gargﬂgl \%rg r.99&d” \‘iﬁsof \%%Pg"t&f?f}i JHDEM . SThe two layers were

sol ution Pd- C ( The nitrogen was
separa@d, acd dhaviqurohy thyogens axtchctdzﬂewnin D@Mdlmﬁ)J Mihe dtombined DCM

e e pepter et L overn e TG (IOANOT
potaddim TartoHi®), WS RRESECodcBRPHA ine £6h.1 The Qﬁl‘ae p%dﬁ%ﬁ‘@as purified on

wth nmethandl. The filtrate was concentrated
a sﬂnta gnb@ﬁumm,mﬂutédl mitheY?o dfa@d i tdga hhwtalmcwmnomngi iagh grellow solid

et a a redd liquid after
after Wﬁlg & h.g %Bt?ﬁa 335(8(1%% %y: glu:j) Thi s
urle(f@b@h\mz? GE@Q)'SHG h1°~9nm<zt 1?1})%3@\’(&@ 2%%11;! h@g) 6.28 (d, 2.4 Hz,

i cation. nt er medi af
lH),23~ ¢ 32%n; RED. Y37 ([nll, 3,PB) ]ZBP;ﬁgttr BﬁHizdS Rz, 1k d2.84 hixaet, d@HENEH), 2.65 (s,

3i1) it Gertb e 1A £7Fe8 208200 P aftae T 6 3heesm
Anay?l@mh%apmi@ dHanRRS: I(séergt@c 900°0 -i&PréPaRb) wAR @ 5% IPAmine Sml/min

S)-net hyl pyrroline, followed by de protection with
outlﬁmsemhlléﬁlbdemﬂnw oxane. LCMB: Rx = 0.36 minutes, M

1H N 3 300MHz) : 4. 16 , 3.77 ,
Res“l‘% rﬁla)”smﬁ‘s W .31 (m), 2.233 (n, (221 (m 1.(323
(1}, 167 (M, 1.31 () mdearedagte (120
2-(2S)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'(3’S) bipyrrolidinyl

PERwS

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, 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
outlet pressure 150 bar, 200 nM;
Results: Rt = 8.16 min; ee 100%

Intermediate (xxi)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'(3’S)]bipyrrolidinyl
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3-(3R) - (Tol uene-4-sul fonyl oxy) - pyrrolidine-|-carboxyli

c acid tert-butyl ester A round-bottoned flask was
W@ b@egsesvi t h p-tol uenesul fonyl chloride (16. ORCTUS2008/079760

83.98 mmol, 1.5 equiv.) and8150 m of anhydrous DCM

The solution was cooled to an ice-water bath and

evacuated and purged with nitrogen. To this solution

was added a sol ution of (3R)-

(-)-N BOC 3- hydr oxypérgol [ d| ne &/pur%has from

Al drich) (10.47 g,

foll owed by DVAP (0.66 ¢

The solution was stifree fer nitrpg over ni ght from

Q)Cto re. TLC (5 % M2OH in DCM showed the conpl etion

reaction, The react.

o BT RaPTRR B PR arai e gmyier HFRH by g e b flermediat
Xix f cdREgd el eheth 1,97 98MbHyrdYe My amWashgstoW-fifotoluene.
O T 2 x @W(%”py 3(50 ).
LCWque—éﬂd minytes.dYISePq @2ddB), filtered through a

R AR R RS TR P S Al iRk o B @, 24w

1H) (%Mm} 2HTL3Q7(@CI\@H)RQ 99th33 mlﬂ M/Hz QEQ 84 s’ﬁ;a@ﬂvblmz 1H), 2.65 (s,
, S
3H),|2A§6 (cs, 845H< th)Ml (2, 2116) (2blsl (nsﬂﬁ) 12870(91, 1135 lzqa)cd 4.2, 3H).

Ana@%i‘é‘@%@ﬁ&ﬂndgwﬁ(%g"]r%u DIP BRI ity Vg ine Smb/min
outl@tcﬁr&sﬁ@ 156 b, Y00 ast;er

3-(3R)-(Tol uene- 4- sul fonyl oxy) - pyrrolidine-1-carboxyli
ResytsaRir ¢ k¥ mipuegl0Q%st er (I nternedi ate (ix) obtained

above, 15.82 g, 46.4 I Vi) and

S-(+) - 2-net hyl pi peri ndi neﬁ{1 %?tngxxu from Advanced

Asy mMex-(ARgsWethy I 1'§8-gethPle4 ﬁﬁrdlﬁliﬂnyl)ql GC(BIIRI)]Bl Yes1&linyl

di ssol ved i n anhydrous CH3CN ( 150 . FI
er d K2C(13 (povvder

triethyl d-he (16 2 nm).

col orl ess sol ution was added po
325 ness, 98+% 14. 1HLG
r.t. The suspension was
mai nt ai ned at 8C0C for 24
starting material (S®Nand>7.5% MeOH;Cn DCM f or
product) showed that the SM was consunmed al nost
coffipt eitle | cpmpo@dvBras poapactdvieraymhnddr |sebsuoiatly thé s ad intermediate
(xix) bzy chgdenaspn% t2?§R)F-)ﬂ/I%91l§T-t[l,%%3’R)]bipyrrolidinyl and 5-fluoro-2-nitrotoluene.
LCMS: Ry = 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

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
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15

255. The suspension was concentrated to dryness. The

resi due was taken in water (25 nL) and DCM (80 nlL).
wab@onswed ayers were separated, and the aqueouBCT/HY®O8/079760

was extracted with DCM (203eL x 2). The conbi ned DCM

extracts were washed with sodi um bi carbonate (25 nL),

and brine (25 nL), dried (anhydrous potassium

carbonate), filtered, and concen ted in vacuo. The

crude product was puy,ified on a/sil col um,

eluted with MeOH in DEXNE N the title
conpound as a gummy nate 7.91 . LOMS: Rx =
1.27 mnutes, MS 25%% - 1H NI\/R%%)O MHz, CDd 3) :
3.15 (m 2H), 3.3 ( H, 2.97 (m 2.71 (m 1H,

7@%“{1011'10'?)(%(2%.& Seé&g“ﬂli%hlylﬁ%ﬁé?%@yﬁ-g“{?(;’gﬂ]bi‘fo%ohdinyl
Q. oz’zg( @Bﬁ; nMﬁBIZYﬁ MdoB (4(8m§))]v&usraséue@itéodaﬂwﬁmlogaf:%pﬁf@bhh@ed To this

acid tert-butyl esterThé title compound was prepared
solufign avapaddat P&-GbE0amtl.2d)] yThihemixtareewas stirntdewndedibatagmpsphere at r.t.

for Y ERLNE0% TEQLL in. REM GRS Shpred: hersastipn aap sawplcte: and the

prod‘ﬁcta&?fhsddett&ﬁéd' Bt at@81 emhé hitktBF R k& d(theelig® RICRIIRGShd, rinsed with
above and R-(-)-2-nethyl pi perindine (obtained from

methagobndée AlsataTetasi @@‘;entt_a@dsto anesa 8 fvirthet deicd NB: yield the title

corn{)%lgld( Fped%lllglkrom 1(1(H_§ aP{HZ dfgln&Hn %:rI_Blgh %9@1&1@( rl[.:é_lblgm)l(%o}fl LC/MS:
260,2F1Q07 ¢ 9o cOM/DEM): 03”6 (s, 9H), 1.10 (d, 6.0Hz, 3H).

Intermediate (xii)

Thisgngte®)l-if Tsduemediptely erltbnyﬂ xpge pyd/erdurthermauificazehoxy| |
c acid tert-butyl ester roung %ét{%o d fl ask was
chargetd \é\t/lth 80 nL of aﬂr;;y 33 - hdeH;ol vent W?s
evacuat eaviaingl-pyp -Wethil-i, 0%@]5! OlidinyIS1 PRy lamine
was added (3 )AEI).Ilé %@ - pyrro |np?, (obtai n@gLfrom
Astatech), (16.32 g, 33.8 mmol),DVAP (0.4g). The
sol uti on was cool ed tHgc@an L er g NTo this cold
sol uti on was added a sol t ol yene¢- sul f onyl

The title compound was prepared in a manner substantially the same as intermediate
(xxiii) by hydrogenation of 2-(2S)Methyl-1'-(3-methyl-4-nitro-phenyl)-
[1,3'(3’S)]bipyrrolidinyl. 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

The title compound was prepared in a manner substantially the same as intermediate
(xxiii) 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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chloride (9.67 g, 50.87 mol, 1.5 equiv.) in 20 nL of
DCM The ice-water bath was renoved and the sol ution
W@R®995206% ed under nitrogen overnight. TLC (5% @E0620081079760

DCM for SM 12 visualizatian; DCM for product, W)

showed the conpletion of the reaction. The reaction

was quenched by addition of pol yner-supported am ne

(4.5 g), stirred 30 nin 50 nL o was added and
filtered. The filtration pad ma wa hed h DCM The

organi ¢ was washed ﬁ ’°<‘ R follomed
by NaHCO 3 (50 nL, brine drie
filtered and concent [g{-«d a I|qu¥d ThIS mas

purlfled on a HQy S|F|ca gel colunn3on Anal ogi x u5|ng

ﬁ"ﬁa %ﬁf&ﬂ]@ﬁ%ﬂ }3? p?e%ta%gln i eﬁﬁe&?sldl@s%%rglaﬁyﬁge %Hé% /A5 intermediate
XX d I 36 B42.m3Ry1.4-R
( 11@}6; getb@se %R/Rxb %Iglolﬁ/hgn c%% 5 ?(2@541\%%;1 4{2 me’% 3| 4H)§1@ -phenyl)-
[1.3'% B?]b(pyrrogdmmlz LQMS %%ILCdéO%MOH@ ):(O RﬂH) 2.46

[EnN

(s, 3H, 1.44 (s, . er ne |ate (XIH]

2-(2S)-Methyl-[1, 3 (3 R)] FBYPI ol i di nyl - 1" - carboxyl i c

4-BRiofb-Netmbu k- (@(stafnethyl [1,3'(3’S)]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

3-(3S)-(Tol uene-4 sulfonyloxy) pyrrolidine-I-carboxyli

c acid tert-butyl estero(lnternedlate (xi9"@ obt ai ned

above) (6.82 g, )

S- (+) - 2- net hyl pi d_pr dvanced

Asymmetri es), 2 equiVv\) re

di ssolved in anhydrous CH . FoThis

colorless solutlon mas added pomder R:co (pomder 325

R e ! Jlokesah o 3

suspyREY b @x@&ﬂ@&%& \%n(% §)J§tnyrrﬂhﬁl@y hady-p ?I%Yll%léﬁ ( 00mg, 0.77

s sBived ARIHCORL 13 Al HEdr Pthi$ byad s fEhEd @BBlution of 4-
&g Bt PO U B e S o gl - ution o
ﬂuomhbnmdylt dmorSM (fsn AdfiasAksed 220 Mgt 1 ¢mpd>l§ehre DEM (T/nNG, followed by
| e amount of SM a 63. T
ny@ﬂégﬁﬁéﬂ\s s b meBlior ave dtirs! atr@ﬁgﬁ% B U iggravater bath was
ren dnAKERD rd R tYRLEE sglﬁéﬁna} r@r% r PO RG ﬁ'T:t 16@’61\/&% in DCM) and
ayers were separated, and the aqueous layer was

LC/¥istshaeté thaniltchreaction 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
mlLx2), 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 1IN 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: Ry =2.26 minutes, MS: 382 (M+H).
'H NMR (CDCls, 300MHz), 8§ (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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DCM (20 mLx2). The conbi ned DCM extracts were washed

W th sodi um bi carbonate (25 nL), and brine (25 nlL),
walehoeds0ehhydr ous pot assi um carbonate), filterkc/usauds/079760

concentrated in vacuo. The 4¢rude product was purified

on a silica gel colum (70 g) on Analogix, eluted wth

MeOH in DCM (0 to 7.5% to obtain 4.08g (80.3% of the

2.78%3?{6);’9%'\/3%'”% $ A Q&B Y). TRIse! {gg(g”,\,l‘%ﬁs é%m 1)%1)1%29 (d, 6.3Hz,

3H)3.30 (m I H), 3.14(bs 2H), 2.92 (m IH, 2.75 (m
IH, 2.51 (m IH), 207169([0{:16 1.46 (s, 9H),
1.10 (d, 6.0Hz, 3H). |ntefAd@Pk% (xiv)
] R) - ) r - i
5 B I LB L 0 el 1o B onvamice
in a manner substanti al ltyflodre-aseatre as i nt er medi at e
(xi1i) by condensing

3-(3S) - (tol uene-4-sul f onyl oxy) - pyrrol i,’d{?-l - car boxyl i

c acid tert-but$s e§ter (Intgfhediaten(xifi) obtained

above) and R- et hyl g ri nei (obtai ned from
Advanced Asy 09 niGhyt es, MB:

255 (MtH). 1 (300 I\/Hz, CDCI3 : 3.15 (m 2H), 3.3

(m 3H), 2.97 ( IH, 2271 (m IH, 2.47 (m IH),

1.98 (m 2H), 1F96-1.67 (m 4H), 1.46 (s, 9p,ch,Bb

(d, 6.2Hz, 3H). Internediate (xv) Preparation “of

2( 28} tinfetchyipefind Bag Breprkbiipy manherdiubytantially the same as Example 1 by

coupﬁj_@éz %épqth\g ﬁ[ rln’géltyé El ﬁ};g}‘? 1dr11?y|é-|]}d IXQ H@ﬁ%{lgglggggx%ltlhc 5-fluoro-2-
met@lﬁ@&&ﬂ C\Pﬂd:rl?le%&ot% s Qfesa'fp MiN36H ?EIQEHEI) at Q0C. The

tron was stirred under nitroge over ni ght .
Both TLC (10% MeOH i n DCMExamglel3C/ MS di d not det ect

compraERron DY e Bede gt RE S b (SR MRrolidinyl-1-51)-
stirring. The outl et \/\/%5 RB&Hatidough KOH sol ution
to absorb HO for he sol vent was renmoved by

evaporation to dryness to get the t e c ound as a
hygroscopic very thick g (2HA (sal r at ed.
Exact conposition % f %
lag!

CH,

\=

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 dicthylenetriamine (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



unknown), 8.07 g (-100 %. MsS: 155 (MtH). 1H NWR
(D20, 300 MHz): 11.6 (bs, IH, 9.1 (bs, IH 4.12 ( m
WO RH09B5Hes (m 2H), 3.3-3.1 ( m 3H), 2.4-2. 1 PaT/U434p8/079760

2.4(m 2H), 1.6 (m IH, 1.44(d, 6.0 Hz, 3H).

Internmediate (xvi) 2(2S)-Methyl-[ 1,3 (3"

S)]1bipyrrolidinyl The title conpound was prepared in a
carbgmg)eg %{%@f{/@?gh@%ﬂt&t&hﬁ vadll? Az drﬂ&e%tﬁ&%t%a@ p(ﬂ”‘iﬁ%d BY a silica gel
colum( 283tedmﬂ1d¢y$sa\[elly vih32%) |7 %y and10% MAOH -ic dd@MiXtd dltain the title
comg%%giel}letrt o yloﬁegsftmee(r)ba(gé g%]% lglglatta];eygof% 5 él"l?l(s,?ﬁlpabee%allwas dissolved in

Dcwﬂ'\é%d étlggl%l 800, '\44%1)% Jajeat@d(\bﬁh 1N'Hc13)11mw%t obt') "ﬂhé%olvent was
5 evap@)b@ted dAdnmd 1ﬁ]|d)3]; high Gac(umm ﬂol-d)btalﬂ th(tdt]e d@ntpokind 33—9 tan sohd
| nt t ti f 2(2R)-nmethyl-[1,3 "
LCN({@' ﬁg%ﬁ%ﬁ%&l&gﬁdg) ﬁ%}jﬁr&gﬁéat : ?Ineoconéou%dnewasypr E:par ed
'H I\EM %ﬂﬁ@@ed §ﬂ(ﬁ§h§?‘té§ @gh%ffd@(t?saﬁ'ﬁ) assd (M EIiE Y B, 2H), 7.14 (m,

aci d
1H),2%. (’B(R) -2@{361‘;7[(11{1&,}]3 4355@1}1 prw,yB(rjﬁ@(mdai}myB%b(narlﬂanyBQq;m 1H), 3.23
ac tertbut ester (Ilnter ate obt a
(m, 3o SRR eFhedokrie. (Hbi1 13 C2CRRy ISty s 160 (@, 11D, 145 (@
10 6.4Hz'3ﬁ{2' pyrrolidinyl The title conpound was prepared in
a

manner substantially the sane as internediate (xv)
by aci d hydrolysis of Exarnple4

th 3'(3' R ] |d| [ -r oxyl i i
Na{ér(a M@F%Uﬁﬁb%@&(dm(ﬂ Ar@ ‘ﬁé%ﬂy i yqryms@lyglgﬁgaml(fe trifluoro-
above). Ms: 155 (M¢H). 1H N (D20 300 MHz): 11.6
(bs, 1H), 9.1(bs,||—|)412 IH 3.5, (m 2H)),
3.3-3.1 (m H% 2.4-2.1 (m 4H) 2.4(m 2H), 1.6 (m
IH), 1.4(dF—& Hz,3|(5|) I nt er medi ate (xi x)

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

.CF;:COOH

coupling 4-(2-methyl-[1,3']bipyrrolidinyl-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)]bipyrrolidinyl-1'-yl)-

20 phenyl]-benzamide
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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2-(2S)-Methyl- 1'-(3-nmethyl-4-nitro-phenyl)-[ 1,3 (3
"R)] bi pyrrolidinyl
WQeFpsNet hyl -[1, 3" (3' R ] bi pyrrolidinyl (0.23 BCT/LSR08/079760
nmol ) was di ssol ved in anhydrous DMSO (5 nL) in a
flask. To this solution was added
5-fluoro-2-nitrotoluene (223 ng, 1.44mvol), foll owed

pyrlﬁ’i}’le @g’ﬂﬁ?ra?@ @NRETSBHSIoR HaBS Y F@fcbﬁﬁl%bﬁrﬁlb Gﬁherﬁge ~whtd bath was

he suspensi on was heat e on an O
rem@&d@ntlahe 4dncribie wat serrsd ar t.k.ngr shewhal Thas(10UNnSie@dt imBDCM) and

b TL (5% MeOH nd M5, MS: 29 b
LC/%EZ%W@% rga@w@ﬁw&%&% Caithedrodit Pk (g br ssiected. The
reac§oﬂ¢va9 d M ﬂd@ﬁn&aﬁ/&ﬁ% d\%ﬁ{lﬁeﬁﬁﬂﬂﬁﬁ% G(Q ’mﬁaﬁg td% g), stirring at

aqueous ayer was extracte m.x2) .
r.t. foxﬁﬁ)mma dhddGilteexd aractisscdevith DWadh e"ﬁha/\sdi‘l’lsm ods Emaporated to dryness, re-

and brine.(5 x2), (drie
dlSﬁ? ﬁgﬁ}@ aaéﬁ\&ﬁégw@m% ﬁ&PEén e dp éayer%ware separated, and the
aquéolll fa?relt 5&1§§ @)grac{%d\(ﬁ@l{JBCMg‘?mi&Qﬁj TR Mﬁed"@@l\? E’)Ethfc'tse\gere washed

on a“silica gel colum [uted wth 5% MeOH 1 n
withgetliunhbictiibbhae @miz)umﬂ tamed Syell 1 DHydrsal (adhmolﬁrpaﬂasylungcarbonate)

ﬁltew@/asndd%i@)trat%ig lf(}’aﬂ)o ghqg&l:de %ﬁg%%ugtew%w‘é'gd g azs(ds(‘?a gel column by

elutlﬁ%bsuécléamve@y %@th(ﬂ%, 725% ld_gd ld J"'Me@Hqg‘ﬁGM 18 Hi)tanigth%zul%rﬁompound as
3 dt IH), 2.84 (sixtet,

a yellédy taiRs@bl 1¢1sthé 01221 Bﬁe (oa}se Bhid kimferiaHyvas ﬂlssdlvﬁdnn' 129)\/1 and ether

(1 R it vt ! et 50t ) peaporatcd and avia

undérsfﬁél{ oRana] toV\é)EtE‘mQh§%tlE Bﬁncﬁﬁ'ﬁ é%ﬂ‘scﬁi&t | BEMY: ®§SH1 &9 minutes,
150 bar, 200 nM Results: . mn; ee 100%

MS: 1396 M at e (xx) 2-(2S)- Met hyI

bR GTESIY 3405 & 2 11,3 (3

1 MR TS Orcly D @07 105 Bsmbuss s [Fegardn 2. .14 o

lH)a7 i"ggﬂg@:&‘?%@ ahggt(%lh?H?@%?% Ipy@‘?@ %@ ?)61)11, 1H), 3.23

(m, aHOL 2554214(01&13 ﬂl38r(8,t Dy En22 (L OVS; 1195 (m, DHY3 hﬁﬁl{tnedH), 1.45 (d,
ng 90 (M+H) 1H NMR (300 MHz, CDOI3) : 8.10 (d,

6.4 % , .36 (dd, 9.2, 2.8 Hz, IH), 6.28 (d, 2.2

Example 6
2-Fluoro-N-[2-methyl-4-(2-methyl-[ 1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

F O HC
@* N 'S
H,C

2-Methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-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



10

15

20

25

IH, 3.6 (m 2H), 3.3 (m 3H), 3.00-2.78 (dt, 3.5Hz,
8.8Hz,2H), , 2.79 (m IH), 2.64 (s, 3H), 2.56 (m IH),
wWQ@2@3/082095 2H), 1.98 (m,2H) 1.45 (m I H), 1.08 ¥dr/US2008/079760

6.2Hz, 3H). Analytical chiral HPLC conditions:
I socratic 100% i sopropanol with 0.5% | PAM ne 5m /mn
outl et pressure 150 bar, 200 nM Results: Rx = 8.16

in; n e, ( o, . -
DO BTSRRIk Gt 0 19,5 (), L) = 153
minutpy M®1382i(MAHhe title conpound was prepared in a

manner substantially the sane as iInternedi ate (XxiXx

'H NMRAEHG Ingd 0OMHIED). iy - Tyvo 3etp 9f S‘)%]ﬂ%‘ﬁ BYFF BPscEicHyn & w& 1112 ratio

o R0 I8l MRl Sl 2

(m), I7H)8 (1), 365( @he), 79 @1) 2.35ntiz7.15 Kn), @4:{&)(315 7)) ékn)-B 00l (), 2.80 (m),

2H) 2.99 (dt, 3.7Hz, 8.
255|(pb) 2%(@% %épsét(eﬁm) %Zn%ir(z{?m;?(d)z 65 (s, 3H), 2. 56 (q ,
8.1Hz, IH, 2.31 (m 2H), 2,3 136 Am,2H 1.87 (mIlH)),
1.08 (d, 6 2Hz, 3H). Anal yii B hiral HPLC
c ol vor @ NS[2-hshg-ai(R-enctiA Y j35bipy aphdial1- Wit RplenSPebenzamide
| PAmine 5m/mn outl et ressure 150 bar, 200 nM
Results: Rx = 11.93 m 00% I nternmedi ate (xxii)

2-(2R) - Met hyl -r-( : -4- oml) [1,3(3'R]b
i pyrrolidinyl ThIe c rrp spaZed in a
manner substantiakly ' the sane—as inter te (xix) by
condensing 2(2R)-Methyl-[1,3' (3" R ] bigfrrolidinyl and
5-fl uoro-2-nitrotol uene. LCI\/IS Rx = 1.43 m nutes, Ms:

290h¢ Mﬂm)compwmaf( BEOaRAH a GRONG) substgntigly(thy sgme py Example 1 by

coup;% %-rne S q&gmgthelln{ lz%ﬁblpyrgph&g)yé 16§6 g%:nyl%;mg]lt\wlz[h 4! thOrobenzoyl
chloBd8HzCRY: RT—Bsz&hlﬁms INES -, 382. (BAHH{)S 3H) 2.56 (m IH),

2.03 (m 2H), 1.98 (m,2H) 1.45 (mIH, 1.08 (d,
'H NMRHED@EH)BO0MHz), & (pprn) 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"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide
F O HC
N D~
Oy

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']bipyrrolidinyl-1'-yl)-phenylamine ~ with ~ 2-
fluorobenzoyl chloride. LCMS: Ry = 1.70 minutes, MS: 382 (M+H).
'H NMR (CDCl;, 300MHz), 3 (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
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Anal ytical chiral HPLC conditions: Isocratic 100%

i sopropanol with 0.5% | PAm ne 5m/mn outlet pressure
waa@952065 200 nM Results: Rx = 8.95 nmin; ee 1BOPWS2008/079760

Internediate (xxiii) 2-Methyl-4-(2-(2S)-nethyl -]

1,3 (3 "R ] bipyrrolidinyl- 1'-yl)-phenyl am neA

solutlon of 2-(2S)-nethyl -

I
Iog f‘%ﬂefh IlﬂyF (?Rﬁ)gfaﬂéh)[ %h %%pﬁ‘lrﬂrml?c;m%/l 1'- (8_1|1er18 bengarmde
mas de-aerated and nitfogen,avas i ntroduced. To this
sol uti on was added Pd- @ (10% Zg hIS m xture was

stirred under H 3 sphere TLC (10%
MeOH in DCM and VB shidwe e react
conpl ete, and the Product was detected, NB at 261

The m xture was passed through a Celite pad rinsed

Wl tThe et RamPbundiWwes picbiredlie a WasinoubehtiAlyetle 58me as Example 1 by
ryness, and further dried to yield the title conpound

cou}&@lga r Sderta-bf oW -medui-d %}bﬂ@ff‘m@ﬂm&g mlhﬂvéenmrgme with — 4-

oo el AOER R SR S e Toue

'H ser @uscrsiomHE )y Bt(gﬁfn) PURid $gabf ﬁ?nali Rlegy G&@h&ﬁn about 1:3 ratio
(xxiv) 2-Methyl - (2S) - net hyl -
and g)e] egya wole Qﬂ(i)sf;yy[ oveﬂapgl]ng ﬂ}h@@pqm%@hem@altshtﬂsgne as follows: 12.8

(0s)5F ﬁ@(‘f’rés‘?f‘ﬁ’azrlﬁe@%aﬁ 6T Ry T o daeni Bk 24> . 2.62

2.0- Qsﬂgﬁ)wbthyl - (3-net hyl - 4-ni tro- phenyl) -
(3'S)]bipyrrolidinyl. LCO M. 260, TLC
(10%\/EO—|/DCI\/D 0.3 Rf. | nEemmdifte (xxv)

uj)Bo % )%I}erﬂgil(l\g én é}%}hyﬁ- -I}letil% H33' % rﬁyﬁrgllﬁiﬁlgl't '.-¥lp-ghenyl]-benzarnide

conpound was prep@Hedo n a(ﬂanner substantially the

same as |nterned|.te ‘»XIII) genatlon of
2-(2R) - et hyl - 1"
[1,3 (3" 9S)] bipyr dlnyH 60 TL

( 109E0H DCM) : ~ 0.9

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: Ry = 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), 1.15 (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, @ H.C
@H SO~y
H
H,C
F



I nternedi ate (xxvi)
2-Methyl -4-(2(2R)-nmethyl -[1,3 (3" R ] bipyrrolidinyl-r-y
WO 200pls2093 ami neThe title conmpound was prepar edPCTIUS2008/079760
manner substantially the safe as internmediate (xxiii)
by hydrogenation of 2-(2R)-Methyl -
"-(3-net hyl -4-nitro-phenyl) -

E llg‘&g/élge_v%&bﬁy%&/% %%b&éx grh%-lg}{eal}{?er s%@gtantﬂ'lg the same as Example 1 by

coupdingl zunmchyME(z (Spnieyyd 41,6 2(B)ipyredliiadyyd {1'-§1) FheBylamine with 5-fluoro-
bi pyrr.ol | Jn I henyl ] - benzan de
2 m%*H(J‘E‘?Q%P 14;h y%ro%lﬁ%ﬁ)efaﬁ) 3 {3] S)]1bipyrrolidinyl-r-y
LCMQ }pjhegyluqmng{%s(ﬁgo (1\@+ﬁ&amml) was di ssol ved in DCM
. To thi’s so tion s transferred a solution
s 'H I\CI)MRA(f(I[MOlrg o300MHz)o3%l(ppﬂnb o7r418zlei (7f4}bzm1H)I A25¢man H),22@4 (g, 2H), 6.42

i di
(. 30 GO (k1D s SO B s 05 Lo 5 2 R 8 Stk THY. 2.49 (bs,

28 HEeatEer 95, TSR0y g g on e

and LC/ M5 showed that theExagdtildn was conpl ete and

SRR R R Do) e Rger e PO T () phonyl]

mol /g, 0.259g), stir HiQ5de30 mn, then
10 filtered and rinsed \%l!ep%%/fy#ﬁce dolvent was
evaporated to drg 8, mgedissolved in DCM and washed

wi t h aqueous sodi um i car bpragt e ution. The two
| ayers were sep al yer was
extracted w t hl DCM (5 mM_x2)}=/The conb d DCM extracts

were agai n washed w th sodi um bi caronate sol ution (5
m.), and brine ( nlLx2), dried (anhydrousfg fassium
carbonate), filtered, and concentrated i n"vacuo. The
Cr Uge tipe Qdﬂl@buﬂbﬁ&a@ﬁﬂepﬁﬂe@% @ PaAn&il slulbgt@m@ﬂ%y 66 kB as Example 1 by
el uted successively wth 2% 7.5% and 10% MeCOH i n DCM
coupliggcbmathyl-tHe- (Ru)ﬂ@}ddﬂrﬁo(ﬁcﬂdblﬁ:ﬁrr@@@rlrlowl)trdwnzl@nw with 5-fluoro-
form.of . a fr S rmterlal was di ssol ved
2metﬁ3§l&ﬁ&zoa¥]l§iﬂor del(ﬁr @% esar treated with I N HC
15 LCMS:IRE) . Atmidees, Mse3%)d1\>qem vvas evapor ated and dri ed
under hi gh vacuumto obtain the title conpound as a
'H NMR €dr¢lg, 300MHz), 6 (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
20 3-Fluoro-N-[2-methyl-4-(2-(S)-methyl-[1,3' (S)]bipyrrolidinyl-1'-yl)-phenyl]-benzamide
Q  HC

@O ~
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: Rt = 2.26 minutes, MS: 382 (M+H).
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LCMS: Rx = 2.26 minutes, MS: 382 (M+H). 1H NVR (CDO 3,
300MHz), d (ppm: 8.06 (m IH, 7.89 (m IH, 7.47 (m
WO B)09/072085 (m IH), 7.06 (m I|H), 6.43-6.46 (nPCRBH3008/079760
3.56 (m 2H), 3.42 (m 2H) ,473.30 (m 2H), 3.07 (m
IH),2.78 (m IH, 2.27 (s, 3H), 2.21 (m 2H), 2.05 -

1.80(m 3H), 1.65 (m IH), 129(d 63Hz 3H)

'H @Rg@:@:l 3%0@1%{ %gﬂ%nﬁf’?'a (gll\blﬁ% ‘FR;‘% %@ &nﬁﬁiﬂ‘%' 45-6.42 (m,

2H)t$ b4 |(t,IC7r5Hz’;IC1H)§IB 691(hﬁ SIH')I Belqanmi)nel 1@/6(&1 Flle)paISSCtm nH, 2.60 (q,
nner_ subst ant cou Ilng

AT WYL @ {13 REDRYTL (1 S} 853 a1k K 615 SHheny
amne with 5-fluoro-2- %&ﬂqg;oyl chl oride (from
Al fa Aesar). Ms: 396.3 ( anple 3
4SCHEb 100N G2 2ndt 1k 2-(8) frdeth it (1A' (%}Hlﬁﬁf?(ﬁ)diﬁﬁ&tlhyl) fdhlenyd]-p3nzamide
R)] bi pyrrolidinyl-r-yl)- phenyl] -benzam de
2- Met hyl - 4- (2(259) - msth i -[H:Q (3' R ] b| pyrrolidinyl-r-y
|') - phenyl am ne (20 77 1y di ssol ved in DCM
(10 m.). To this ti on Nt H gu: u?i on of
5-fl uoro- 2- m?r{i' rber rTde (fro fa Aesar,
242 ngy, 1.4 1) in DCM (2 nL), foll byed by pyridine
1 m) at QOC. The solution was stirred at COC for 30
m Ahe TiHe cpmgowet wrs prapredars a mmvfeﬂlbatﬂ@tlﬁtlh’ethﬁ e2u¢ pphxample 1 by

r 1 when. TL %
coutfify > el Ee Gess bnbtedr L e I b (b gl i 4-chtoro-
benz@@ﬂcﬁl@@dd)rI@MStRE&aj@dﬁ@fﬁl)tes\A@ES @98@10&%9.- The reaction
was quenched with polynmer bound di ethylenetriamne (4

'H MBI (GClo. T9e). Suppinyriglatms 1), By (BOLIAL A d6r(HeR2ITz, 1), 7.2

(m, L e 4800 T St 2Py 28 gy 47 05004 Mol defiy 180, 2.78-

2. 508(ﬁﬁlsﬂm102¢€sr banat 21 &R) ), 005 - T EWIH), ayEs gn 81 ]. 50 (m, 1H), 1.17
separated, and the aqueols [ayer was extracted Wit
(d, 60XEhA, @H)anZ) The conbi ned DCM extracts were

Example 15

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

i~ ~
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 5-fluoro-
2-trifluoromethyl-benzoyl chloride. LCMS: Rt = 2.53 minutes, MS: 450 (M+H).

'H NMR (CDCls, 300MHz), $ (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



washed wi th sodi um bi carbonate (5 nL), and brine (5

m.x2), dried (anhydrous potassiuntarbonate), filtered,
wapwosecent rated i n vacuo. The crude product REEUS2008/079760

purified on a silica gel caBum, eluted successively

with 2% 7.5% and 10% MeOH in DCMto obtain the title

conpound in the formof a free base as a yellow tan

solid. This material was dissgtved in DCM and et her

(1:1 v/iv, 5 n), treated with N _HC 1 nL) at 00C.
The sol vent was evapoga d q -@- nder hi gh vacuum
to obtain the titlg U0 as tan lLid. LCVE Rx

= 1. 61 m nutes, h; H) . 1H NWR ( 0O Y¥6,
300vHz), d (ppm: 10.8 (bs, IH, 9.59 (bs, , 1.32
(m 2H), 7.14 (m IH), 7.17(m 2H), 6.BHm 2H), 4.15
IH, 3.56 (m 4H), 3.48 (m IH), 3.39 (m IH,
3 Q"ge Q:qt]lap coppourd gagpwppﬁedgmp megmg]gsq@tangﬂ)y thg sgme @g example 1 by

cou;%(};l\% %1 m%tquf»ﬂ‘@&@%ﬂeﬁyﬁl @%’Sl)ﬁﬂpyrrohﬁmy -yl? pﬁenylargHé with  2,3-

dihytikd- 19e1{z8ﬁﬁ@t Rxehrbiohy ShibBdOYLCMS: ® Ry 19 mihite MESYA0-BAMFH).
i fl uoronet hyl -benzam de trifluoroacetate The title
5 conmpound was pr epared i n Bxammaé? substantially the

4-%{@11%% y\?lr OI[§ adletw 40@,”@1' hyﬂblhg ﬁb%fi)yq?otlﬁ}lrlyl 1 }I]l) -phenyl]-benzamide

3-trifluoronethyl - benzoyﬁﬂabﬂoaéet@ke MS: 418.2 (M+H).

Exanple 5

5- Fl uor o- 2- met hyl - N- [ 2- rrethyl 4- %Eﬂ(zR) met hyl -1, 3' (3'

S)]blpyrrolldlnyb r- am de

2 Met hyl - 4- (a % bi pyrrolidinyl -
-yl) - phenyl i ssolved in

DCM (10 ni). hIS SO|UPIOn was added a gol ution of

5-fl uoro- 2- nethylbenzoyl chl ori de (ﬁr fa Aesar,

242 my, 1.4 mwl) in DOM (2 L), fol | owed byp§r¢Qithe (

rln Eﬂ%}ﬁﬁl@ 091@ @/gs g%k;%teh%q a MRt & C}[ st tl?hre%ggalfng as %Qarnple 1 by

was remnove react
10 coup/Mmg st [ Bm&ﬂhﬁm (Z-methfybtl 1]tﬁlbymmmmyTuCybm%/mWEﬁﬂel n  with 4-
showed that the reaction was conplete

meﬂﬁlﬁasqhﬁéylp‘?f‘é@%ltmbﬁéi@ MO 2w Mt ect ed. The

Example 18
2-Fluoro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

trifluoroacetate
CF,
O
OO
° O
15 mC 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 2-fluoro-
benzoyl chloride. MS: 436.2 (M+H).

Example 19
20 4-Difluoromethoxy-N-[2-methyl-4-(2-methyl-[ 1,3"Tbipyrrolidinyl-1'-yl)-phenyl]-benzamide
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reacti on was quenched with pol yner bound
di ethyl enetriamne (4 mol/g, 0.25 g), stirring at
W0 2G09/052065 30 min, then filtered and rinsed w tPCI)IB2008/079760
The sol vent was evaporated4o dryness, redissolved in
DCM and NaHCO aqueous solution. The two | ayers were
separated, and the aqueous |ayer was extracted with
DCM (5 mLx2). The conbi ned DCMygxtracts were washed
wi th sodi um bi carbonate (5 nLh and brlne (5 mx2),

dri ed (anhydrousHsqt as ca @ N tered, and
concentrated i n vacyo: ude odu S urified
on a silica gel colum el 0yi ng successi;%£§?mﬁth

2% 7.5% and 10% MeOH in DCMto obtain th l e

conpound as a yellow tan solid in the foidf of a free

base. This material was dissolved in DCM and et her

(1T ile \T/I/tlv coslpﬁm)d wey peppaigdwi ﬂﬁnqmembS‘(an&almghe awmg @gcxample 1 by

cou -H?l ob a| n hly\@f mt% PE%%Lb% rgorlldngyl ledHu@lg$¥l r% %uuﬁn difluoro-

thox¥-RBzd¥il Rblogide. MS: 4366 (MMeH) . 1H NMR ( DMSO- d6,
e 35%w§®d (ppfn) 10. 8 ((bs IH) 9.59 (bs, IH), 7.32

(m 2H). 7.14 (m IH), 7.55walc3®), 6.51(m 2H), 4. 15

%%h{% [42 5&@"@[1% prﬁ%foilgdn()mé %glgppbgr%llgﬁﬁn(zn% clf;ti)’ ifigoroacetate

1.95 (m 2F), 1.66 ( ,145(d 6. 4Hz, 3H).
Exan‘ple62FIuo N-[ 24 - -met hyl - [

1,3" ] bipyrrolidi -yl en L 1< benzam de
2- Met hyl -4-(2-nme 5 3" 1 bi pyrroli&inyl-r-yl)-phenyl
amne (1.52 g, 5.84 mmol) was di ssol in DCM (30

m.). To this solution was transfeHi®ed a se? qg of
2-f1 uorobenzoyl chloride in DCM (2 nlL), [owe
py mhé Itlltie c()ﬂlpEuﬁti_x)vas iﬂ‘epaﬁd|11uhlrm11n\éﬁ§,1bstahﬁdilgdthatsaﬂhe tas example 1 by

f.o M5 showed
Counlwat‘* %@eﬂ%&% ﬁa;mpmldé@ﬂrph 'éf{)ephethlém#Ité‘aWh ohfluerg-benzoyl chloride.
Nﬁ;%%gQ yu th pol ymer bounded di ethylenetriam ne (4

Sg) and the suspension was stirred for 30
nln Then 10 nmL of DCM vesamasided to the suspension

and t
(E)-N [4 (2-Methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-3-pyridin-3-yl-acrylamide

trifluoroacetate
H
“{:}NCL
Y
O J
=
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'Tbipyrrolidinyl-1'-yl)-phenylamine with 3-pyridin-3-yl-acryloyl
chloride. MS: 377.3 (M+H).

Example 22
2,5-Diox0-2,3,4,5-tetrahydro-1H-benzo[¢][1,4]diazepine-8-carboxylic acid [2-methyl-4-(2-
methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-amide



suspension was filtered through a Celite pad, rinsed

with DCM and 10%eOH in DCM The crude product was
WEeooos®es on a silica gel colum eluted wth 2PGT/BS20881679760

7.5% MeOH inDCM t o obtain tshe title conpound as a

yellow solid, 1.79 g (80% . LCMS: Rx = 1.53 m nutes,

M5: 382 (MtH). 1H NWMR (CDCI 3, 300MHz), d (ppm: Two

sets of signals were observggtin about 1:1.2 ratio and

the spectra were closely overNappi ng. The observed
chemical shifts fol |H2 . 7.78 (M),
7.65 (M), 7.5 (s 7. ( 4 (m, 3.5-3.2

(m, 3.00 (m HN2.80 055 (M, 2.3 ( 2.10-1.6

(m, 2.45 (M, .08}$ Exanmpl e 7

4- Fl uor o- N [ 2- metyi™ 4 (2-methyl -[ HC

1,3"] bipyrrolidinyl- -yl)-phenyl ] -benzam de The

title conpound was prepared in a manner substantially

t h&hs ainte caﬁlpEmahwhepﬂepmddmuphdnmgr Arbgeintiyily the (s2me as exarnple 1 by

couti s e RV LTl ) S hSm e o3 thys2.5-Dioro-
2350 é‘ﬁ@%%ﬁ%@@”% TG B )

5 over | appi ng. The observedEmnmﬂt@&I shlfts are as
foll 6 . {48, 1.
O%@gl\é\gqghl I'(Zrﬁl,et%g?-éé hylz[légbl@m‘roh nglz -(y&%n%hezlygé)egzafrylde
(M, 1.57 (), 1.21 (d, EakbRhectde20 (d, 5.8Hz).
Exanpl e 8
2- Fl uor o- N-[ 2- et hyl - 4-#& (2R) -met hyl - [ 1, 3" ] bi pyrrolid

inyl-r-yl)-phenyl]- benﬁa The~titl e conpound was
prepared in a A o-@
1 by coupl iMg—=2 yi\- 4 (R)

ly|the sane as Exanple
[1, 3" Jbi pyrrolidyl- A'-yl)- phenylan1 wth 2-
fl uorobenzoyl chloride. LCMS: = 4. m nut es, MS:
382 (MrH). 1H NWMR (CDO 3, 300N+E d (pprR:COfHO sets

of _signals were observed . in about 1 2. ratio and the
él"zl?? \REPROWIHWas 91‘68@1‘@[1|1%ﬁ62‘12ﬂ]@161‘ sybstagpial &%éame as example 1 by

10 coulﬁfﬁ%r@-%khy@-ﬂ'—(ﬁtrﬁetﬁflﬁ[1‘?ﬁ]bfﬂ%zlnloﬁﬂﬁlyl-l-‘Zyl§-phenylarmne 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

CH
H
N NO\
O
@]
15 mC 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'Tbipyrrolidinyl-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)]bipyrrolidinyl-1'-yl)-

phenyl]-amide trifluoroacetate



(bs), 8.26 (n) 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,
wQ@2@9/08205 2.62 (m), 1.90 (m, 1.6 (m. ExanplBCT/US2008/079760

94- Fl uoro-N-[ 2- et hyl - 4- (2-5(2R) - net hyl -[ 1, 3" ] bi pyrr ol
di nyl -r-yl)-phenyl]-benzam de The title conpound was
prepared in a manner substantially the sanme as Exanpl e
1 by coupling 2- nethyh(ﬂ (2-(R)- et hyl -

[1, 3" Jbi pyrrolidinyl - ') - phenyl am ne with 4-

f | uor obenzoyl chl ori 6@) 1.57 minutes, NS
382 (MtH). 1HN 0 d (ppmM: Two sets
of signals were 0bsgyved in about rati o and the
spectra were cl osely overl apping. . observed

chem cal shifts are asfollowsH(l28( c 86(m,
7.48, 7.13-6.95 (m), 6.45(m, 4.2 , 3‘37)2%5310

( MThe 2it16 'c3m@0(11ﬂ3 wa@p@fal(eﬂ')lm aZnan%r @%Skaﬁ?lally&h@@'@ﬂn@ ad @xample 1 by
1

Fl 2-
couinE T oy amrpy 117 (Y boiebAye |- P eberafeing th tetrahydro-

It in a manner substantially
furar%% éaﬁ) HPQ&EXM@%nge(@ﬂ[@gupl i ng
5 2- net hyI 4-(2-nmethyl -[1, 3Eddmpgwyeeol i di nyl -r-yl)-phenyl
amne with 5-fluoro-2- rrethyl-benzoyl chloride (fro
Al f -8losp-ymidagps:2-gryadine-Seaphoxytie acid (gsmegod- 4(Mthyl-

7o o oI dafPutd 5 o

(m 6H), 2.81 (m IH) 2.54 4 249(bs 3H),
2.28 (bs, 3H), 2.2- 1.95 (m (m 4H), 1.15
(d, 6.0Hz, 3H) e 11N

5Fluor02nethy I\LM @ yl-[ 1,3
(3"'9)] bi pyrro -ylo) - phenyl] be za deThe
title corrpoun was prepared in a manner tantl ally
the sane as Exanple 1 by coupling H,C

(ST g comppehyrs Preplied Shisyimass HSEHDshe st gs exemple 1 by
10 coup”-imgEt byﬂletﬁﬁnf; ?ylrne@l{yl-ﬂbqﬁpwr&?ﬂhﬁl- f‘-@llﬁﬁ%ﬁgll)amine 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"Tbipyrrolidinyl-1'-yl)-phenyl]-3-trifluoromethyl-benzamide

trifluoroacetate

H,C
CF, HO(}\
C so: D
15 i, 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"Tbipyrrolidinyl-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



LCMB: Rx = 2.14 nminutes, MS: 396 (M+H). 1H NMR (CDO
3, 300MHz), d (ppn): 7.48 (d, 7.4Hz, IH), 7.23 (m
WO B)09/0720688 (m 2H), 6.42 (m 2H), 3.53 (m | H)PCT/US2008/079760

3.40-3.27 (m 4H), 3.05 (m521H), 2.81 (m IH), 2.54

(m IH, 2.49 (bs, 3H), 2.28 (bs, 3H), 2.2-1.95 (m

3H), 1.70 (m 4H), 1.15 (d, 6.0Hz, 3H). Exanple 12

5- Fl uor o- 2- net hyl - N-[ &-gvet hyl -4- (2- (R) -nethyl -[1, 3

(R)] bi pyrrolidinyl-r-yl}-phenyl]- benzani de

hydrochlorideTeti',ﬂ nth was prepared in a
manner subst aft i t ne Exanpl e 1 by coupling
2-nmethyl -4-(2 - hyl -1, 3 N

(R)] bi pyrrolidinyl-r-yl)-phenyl am with 5-fluoro-

2-met hyl - benzoyl chloride (from®l fa A LCMS: Rx
= 1.61 nminutes, NS 396 (MrH). 1H NMVR | H
3OQWZI}IC Cdmﬁ)ﬁm Wag 14:§a1(ed in 4 rﬂdﬂller édﬂ)stanﬁaﬂ%ﬂthé @hrnbb& example 1 by

7.04 2H) , 2H) , 3. 40- 3.
coupling 434§neth;yl-d§2(rmthyl|=i)l 3 ]ﬂglmr][ro 1iahny1 i[,yl) thwla(m,tpe qulth thiophene-2-

N A RO

5 3- Fl uor o- N-[ 2- mst hyl - 4- (2E>(a$1)plaephyl [,
(S)] bi pyrrol i di nyl-r-yl)-phenyl benzam de The title
c oAt v%%t%wéwpé&nzﬁu@nn%ﬁ% 9X>§19@§tda[ﬁtm@rhygv41(¥r@ethyl-

g agt ﬁ;l Eza?g ? 51 3 H;%Pi&iﬂm[ +ﬁgl, -yl)-phenyl]-amide

(S)] bi pyrrolidi n)él-r yI) plhle<hyl am ne with
3-fl uorobenzoi c aci d. B 2. 6 m nutes, Ms: 382

(MrH) . 1 NVR (CD 7.65 (m 2H),

7.47 (m 2H)) g, bab 2H), 3.54
(t, 7.5Hz, |H),~3./ 331(m)'“m\i|)> 110 (m
IH, 2.88 (m IH, 2.60 (q, 8 4Hz, |H 258 (s, 3H),
2.23-1.71 (m 5H), 1.53 (m IH, 1.1%qd, 6. 3z, 3H)

Exanmpl e 14 4-Ch| oro- N-[ 2- met
(S TBi B EPBPPH S PreyLr)e aﬁaﬁ%qn%éﬁf%ﬂl? dly e Mk Sxample 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 4-ox0-4,5,6,7-
tetrahydro-benzofuran-2-carboxylic acid. MS: 422.4 (M+H).

Example 30
4-Isopropyl-N-[2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-3-sulfamoyl-
benzamide

H.C

3
5 -40-Q
H,C O D
0=S_

s H,N 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 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 conpound was prepared in a manner

substantially the sane as Exanple 1 by coupling
WQ2008050b5 4- (2- (S)-nmethyl -[1, 3 PCT/US2008/079760

(S)] bipyrrolidinyl-r-yl)-phenylam ne with

4- chl orobenzoyl chloride. LCM5: Rx = 3.96 m nutes, Ms:

398 (M+rH). 1H NMR (CDO 3, 300N+t) d (ppm: 8.19 (m

IH, 7.94 (m IH, 7.46 (d, A Irﬁ 7.23 (m 1H,

6.43-6.46 (m 2H), 3.56 (m 2ﬁ) .53 (m IH),

3.40-3.24 (m 3 3. 8- 150 (m 3H),

2.27 (s, 3H), [Z= 2 1. 3H), 1.75

(m ITH), 1. 56N d 6.3Hz, 3 anpl e 15

5- Fl uor o- 2- met hyl - N- [2 netﬁyl 4- (2 -net

[1,3 Jbipyrrolidinyl- |"'-yl)-phenyl] b@nzan1de The

title conpound was prepared in a manner substantially

t hd'hg dithe camppwathpheprepigd doaphdnngr substantially the same as example 1 by

courti s el Tl Gt b T sation sl ioreing iy 41 H-pyrazol-3-
yl)-tenkdit htidonpsreisoy apemgoyl chloride. LOMS: Rx = 2.53
m nutes, MS: 450 (M+H). 1H NWMR éCDCI 3, 300MHz), d

5 (ppm: 7. 78 (dd, 5.1Hz, 8ExmmmpleBH), 7.49 (d, 8.4Hz,
Benﬁodﬁfgné {ﬁqlcfpbd [5'Z§h§€yl ﬂ@mgf&ﬂ gl ﬁ%ﬁ%ﬁﬁmlgﬂg@l LyyQsphenyl]-amide
(m 2H), 2.92 (m IH), 2.64,dm 2.28 (s, 3H),
2.24-1.51 (m 7H), 1. 0 FD Exanpl e 16

2, 3- Di hydr o- benzof yt=a -5- ati d
[ 2-met hyl - 4- (2(s
[1,3 (3 S)]bipyrro nylor yl) - phenyl Nanj de,
trlfluoro aceti cdci dThe title conpoun S prepared
in a manner substantially the same d&Cexanple 1 by
coupl i ng

F WF campoykyvanpieRgicd i agngngesyybsiapijahothe dpmg fes exgmple 1 by

o PRSP 0 PSTEBIL B CPOPokonn

10 carbbxgigcad. IMS: 404.4 (M+H).
4- Met hanesul f onyl - N-[ 3- nethyl gz met hyl -[1, 3" ] bi pyrr
olidinyl-r-yl)-phenyl]- behFar trlfluoroacetate

6-Methoxy-benzofuran-2-carboxylic acid [2-rnethyl-4-(2-rnethyl-[l,3 Ibipyrrolidinyl-1'-yl)-

phenyl]-amide

:

N—< >—N

H,C /©E\>_\< /\:LN
Lig 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']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



The title conpound was prepared in a manner

substantially the sane as exanple 1 by coupling
W@2000050b5 4- (2-met hyl -[ |, 3" ] bi pyrrolidinyl -r - yPQF/phzeng/079760

amine with 4- methanesul f orsyl - benzoyl chloride. Ms:

442.2 (MrH). Exanpl e 18 2-Fluoro-N- [4-(2-nethyl -

[1, 3" Jbi pyrrolidinyl - -yl)-2-trifluoronethyl -phenyl]

- benzam de trlfluoroacetate The title conpound was

prepared in a manner substantla the same as exanpl e

1 by coupling

4-(2-methyl -1, b| trlfluoroneth
yl - phenyl am ne MA enzoyl chlorl e\ Ms:
436.2 (MrH). Exa 19

4-Di fl uoromethoxy-N-[ 2-nmet hyl -4-(2-metyC-[1, 3" ] bi pyrr
ol i dinyl-r- yI\) - phenyl ] - benzani deThe titie conmpound was
prepared in a nner substantially the sanme as exanple
1 b coupl i ng

£ Hiyie CQWQ“%WH%/ preppred ip gigApoebsybataptially thgispmp e gygmple 1 by
cou n g-m%é(%gem-zﬂ ggr;lgﬁ)fyhdn?ﬁDlz-gllél-ph%mrlgﬁﬁ&e with>: 2-pyridin-3-yl-

1H-BenEbintdazoN-f4abaxyiat duyd. - 1S; 881.BipkEnol i di nyl -r-yl) - phe
nyl ] - benzam de trifluoroacetate The title conpound was
prepared in a manner subsEXR&aPPy the same as exanpl e

6-Cin_l(%’r§:4f}e&t¥ﬁ?{1/]11{b?io’rg¢nle-b2l Bai/rp??hc (fmd% rneth?rl) 6% metl}yl r[nl 3éb1pyrrohd1nyl-
wi th 3-fluoro-benzoyl thllpphaigl]-dviide 368. 2 (NMFD
Exanple 2 1

(E) - N- [ 4- (2- Met hyl - {)| , 3" 1bi pYi%olidinyl-r-yl)-phenyl -
3-pyridin-3-yl-acrylham de tHifyuoxoacetate The title
conpound was prepared iy a tiaIIy t he
sane as exanple coudpl Nng N

yrq ol i®inyl -1' -yl )-@I am ne

4- (2- et hyl - [A73
yH=acryl oyl H,C

W

with 3-pyridin-3-

The title compound was prepared in a manner substantially the same as example 1 by
10 coupling 2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-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
(O 0O
RS

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"]bipyrrolidinyl-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"Tbipyrrolidinyl-1'-yl)-phenyl]-amide trifluoro-

20 acctate



10

20

chloride. Ms: 377.3 (MtH). Exanple 22

2,5-Dioxo-2, 3,4,5-tetrahydro-1 H benzo[e] [|, 4] di azepi ne
w0 20gasdeexyl i c acid [2-nethyl -4-(2- methyl - PCT/US2008/079760

[1, 3" Jbipyrrolidinyl-1"-yl)ssphenyl]-am deThe title

conmpound was prepared in a manner substantially the

sane as exanple 1 by coupling

2-met hyl - 4- (2- nethyl -61, 3" ] bipyrrolidinyl-r-yl)-phenyl

amne with
2,3, 4,5t gf nz6[ & ﬁ;)gy pi ne- 8- car boxy
lic acid. 4 nh ;i?tyano N-

[ 2- et hyl - 4=¢2- nﬁthyl [1, 3 ]blpyrrol nyl

1 -yl) - phenyl ] - benzarmi de trifl uoroak tate(ﬁuecknqle

ound was prepared in a manner substantially the
%e digle spmrpid wasbprep@fgé i Agnanner substantially the same as Example 1 by

coup%l ey h()%l rpﬁth&lzklmﬁﬁ) oagrb eoEl&iion)y ]1 ]15%) IR llanqlk}%y lws;%]gy],ﬁ rﬁ’s{{)’fﬁ LA Icalrboxyhc

ac1dEm'm89224M3|-HF)| uor o- N-[3 rret hyl - 4- (2- et hyl -
1, 3" ] bipyrrolidinyl- yl)- phenél] benzan1de
trifluoroacetate The t|tIEX nd was prepared in a

TR A AP i P2 @%ﬁ?i—fmﬁiﬁ%ﬁ@%@%l'-yl)—
am ne Mﬁth 3- fluoro bqﬂgﬁquﬁbhﬁ@hﬁ@ MS: 382.2 (M+H)
Exanpl e 25 Tet r ahydr o- furan 2- carboxyllc acid

[ 2-met hyl -4-(2(S)- nethyl S)]blpyrrolldlnyl-r yl)
- phenyl]-am tr uoroacet e e conmpound was
Nt |

prepared in a man er ulyst ane as exanpl e
1 by coupling

2-nmethyl -4-(2(9) - nethv -[1,% (S)]blpyrrogL:;hyl-r yl) -
phenyl ami ne with tetrahydrofuran- 2 cqq@ xylic acid.
MS: 358.2 (MtH).

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-chloro-6-(2-
hydroxy-ethylamino)-nicotinic acid. MS: 458.4 (M+H).

Example 39
6-Benzyloxymethyl-N-[2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-nicotinamide

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"]bipyrrolidinyl-1'-yl)-
phenyl]-amide



Exanpl e 26 6-Chl oro-i m dazo|
, 2-a] pyridi ne-2-carboxylic acid [2-nethyl-4-(2-nethyl -
W@ 2908/03205pyrrol i di nyl- 1'-yl)-phenyl]-am de TheCT/U$1088/079760
conmpound was prepared in asdanner substantially the
same as exanple 1 by coupling 2-nethyl-4-(2
-methyl-[1, 3 ]bipyrrolidinyl-r yl ) -phenylam ne wth
6- Chlor0|n1dazo[ , 2- @] pyr ingt ne- 2- carboxylic acid. Ms

438. 4 (MtH) . Ie 27

N-[ 2- Met hyl - th)(ll-[IN @ oni di nyl -r-yl) - phe
nyl ] - 3- trlfluoronet de or gacetate The
title conpound was par d in a nannerNsu stantially

the same as exanple 1 by coupling

2-net hyl -4-(2-methyl -[1, 3" ] bi pyrrolidihyl-r-yl)-phenyl

amne wth 3- trlfluoronethyl benzoyl chloride. Ms:

43Thy titlpseppomdayyps erezsretthm 8 phremer wb@@ﬂb@ibythp Gamejag example 1 by
cou&imgn?; héq%l E rnnﬁlty ﬁblP rrclhdug;ge | gl ylfamtu}e with 2-pyridin-4-yl-

UOf o

ﬂnm@gnpqgﬂﬂxy@@a@mepﬁyngamwa{ganner substantially the
same as exanple 1 by coupling

5 2- et hyl - 4- (2-net hyl - [ |, 3E¥a0g At ol i di nyl -r-yl ) - phenyl
Thlm% -2- MBH‘BP& g%g%‘ %&%&rl Qla(,rozbrgx%y ﬁ ?ﬁ)‘lpdyrrominy:ﬁ -ylg phenyl]-amide
, 6, 7-t et r ahydr o- benzof urtwifiudroasdtirexyl i c acid

[2-nethy|-4-(2-nethy|- [1, 3] bi pyrrolidinyl -
-yl)-phenyl]-am de The titke conmpound was prepared

|n a manner substan¢]a thﬁ me as exanple 1 by
coupl i ng | A

2-met hyl - 4-(2- hw.-[1, 3" ]bi pyrrfidi nyl -r-yl)-phenyl
amne wth 4-oxo-4,5,6, 7-

t et rahydr o- benzof ur an- 2- car boxmla ¢ aci 422. 4

( IVH'"') ) 8F3d\@

The title compound is 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 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

H3C
)
H N N@\
=~ N

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

H,C

15 CH,
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



Exanpl e 30
4- 1 sopropyl -N-[ 2-nethyl -4-(2-nmethyl -[1,3" ] bipyrrolidin
W@ koopA§10$3 phenyl ] - 3- sul f anoyl benzam de The ti t PEI/US2008/079760
conmpound was prepared in asmanner substantially the
same as exanple 1 by coupling
2- et hyl - 4- (2- et hyl - 3']bipyrrolidinyl-r-yl)-phenyl

amne with 4 |sopropMj suI anoyl - benzoi ¢ acid. Ms:
485. 3 (MtH) . Ex
N-[ 2- Met hyl - I- roIidinyI-r-yI)-phe

nyl ] - 4- (IFprrazo - 3- yI) benzan1 he title conpound

was prepared in & ndhner substemtial fy,thgysane as

exanpl e 1 by coupling

2- e iyl mm@QumbWhg/pneparea i birmnnmmbdtanyall}rthyls)lmp laeydmple 1 by
2010 aci d

coutg” S-CrprI-E e Sl b ek, SR 1 pyrrotdine-2-

carb[)gyleBJcm’lMé §&5. etih ) - [ 1, 3" ] bi pyrrolidinyl-
1'-yl)-phenyl ]-am de The title conpound was prepar ed

5 in a manner substanti al | yExdmpledée as exanple 1 by

SN R N R A P B i
acid. Ms: 404.4 (M+H). Bra0BicRcaHe
b- Met hoxy- benzofuran“ carboxylic acid

[ 2- met hyl - 4- (2-~-thyIH I ] birpyrrolidinyl-r-yl)-
phenyl ] -am de T} L.i vvas prepared in a
manner substant Natd y \§ he sanme asNexanple 1 by coupling
2-nmethyl -4-(2 - net-m [1,3 Jblp [idinyl-

1 yI) phenyl amne with 6- nethdxybeniﬁﬁ@ﬁbﬁ-

yl 4
5 BF R FotPgRTd Py Biepuitihii & AOMBCh ubGHRBR by 1 casgg g cxample 1 by
10 couﬂh%gmﬁ{jliﬂeﬂﬂr} 1?3 MRpNYSlidihyh- l&yibbﬁlﬁﬂ{jlﬁﬁhﬂedbvﬁbfb -fluoro-2- rnethyl benzoic

]-amdeThe title conpound was prepared i
amdahﬁhﬁﬂéﬁ(QﬁﬂélantlalIy the sane as exanple 1 by

Example 45
1H-Indole-2-carboxylic acid [3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate

? 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"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

@ &D

H,C .CF;CO,H



coupl i ng
2-nmethyl -4-(2-nmethyl-[|,3" ] bipyrrolidinyl-r-yl)-phenyl
W@ri0nes5263 h 2- pyri di n-3-yl | H PCT/US2008/079760
benzoi m dazol e- 5- car boxyl i c8acid. MsS: 481.3 (M+H).
Exanpl e 35 6- Chl or 0- 4- oxo- 4H- chr onene- 2- car boxyl i c
acid [2- et hyl -4-(2-nmethyl -[] , 3 ]bipyrrolidinyl-
1" pgb R Qgﬂ%b‘ll da%gﬁreg%%dtlﬁ Elrﬁanﬁgmgﬁgnéﬂ’%ﬁ %&ggxample 1 by

in a nmanner su st an he sane as exa
coupdmgpl 3-n@t®l-rﬁe(t2|:1tylbth§ﬂ—[125 ]blpyrrohdlnyl 1'-yl)- phenylarmne with  3-dimethyl-
- met hyl - [éi (M%bA I|d|nyl-r yl ) -phenylam ne wth

aming bagpdic g ?Hﬁene 2-carboxylic acid. M
466. 2 (MrH). Exanple 36 Exmn
N-[ 2- Mot hyl - 4- (2-met hyl - (138 Dyr v ol i di nyl -1 -yl ) - phe
5 NWN-]2-Metot - 4r@pidby - [rli, f]bmym@hdnm atd)-phenytl J-2dpbermonypeatachide

was prepared in a manner, substantially the sane as
Exanpl e 1 by coupling trifluoroacetate

2-met hyl - 4- (2-nethyl - [| pg ] bi pyrrolidinyl-r-yl)-phenyl
am ne wth pyrgdine- 3- Ppa'-oxyl acid. Ms: 365.22
(MrH) . Exanpl @—!OH-I - arboxyllc aci d

[ 4-(2-nmet hyl - ]bip&rro i di nyl - | ) - phenyl ] - ani de
trifluoroacetateThe title conpoun S prepared in a
manner substantially t he sane a§§ExaanEAm3ﬁy coupl i ng

4-(2-methyl -[1, 3" ]bi pyrrolidinyl-r-y 2 ghen | am ne
wi thhe ftigle |Cﬁ@@p@nctzwe&m@%f;¢ml@ ageqrger wés aggglyythe spmpips example 1 by

cou@%ﬁ?l&%&h@ 4 ((% I?]eﬂé%llo[x 3 ]b rrlolal%iﬁn )1 §f\1|2 P]ienl}leat%m? 4t Zthet%oxy -acetic

10 addh%MiU9m&@mewrrolldlnyI-r yl)- phenyil] -nlcotlnan1de
The title conpound was prepared in a manner
substantially the same asE¥@Mpre 1 by coupling
4 Igfljcnfﬂﬁfé% f?tﬁ?l%%l%%e%l 4[-{221%611119 -Pya ]’b%}}rfglf?iyrlyl N ¥l))thmP¥énzamlde
hydr oxy- et hyl am no) - ni catiflnb®aediatd. MS: 458. 4 (M+H).

g
O @Q

H,C .CF;CO,H

(n:O

H,C—

e}

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

H3C
(@]
I ‘SN

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).



Exanpl e 39 6-Benzyl oxynet hyl - N-[ 2- met hyl - 4- (2- et hyl - [
1,3 ]bipyrrolidinyl- 1'-yl)-phenyl]-nicotinam de The
W paobeswefhpound was prepared in a manner substBEE/U82008/079760
the same as exanple 1 by coupling
2-met hyl -4-(2-nethyl -1, 3" ]bipyrrolidinyl-r-yl)-phenyl
am ne wth 6-benzyl oxynethyl- nicotininic acid. Ms:
485.5 (MtH). Exanpl e 40 le
2-Pyridin-4-yl-thiazol e-4- car%oxyl ic acid

[ 2-Hipdrbyy-7 4ndtRylF@ 18jydphityridinesd -parbootlicdiciy{2-metity )} 4-(2-methyl-
phenyl ] - anm deTh tle co und S prepared in a

manner subst ant f]a% Il]li}pﬁﬁ%hdgp@afel 'XQVQS?BYILE)'P@“F by coupli ng
2-met hyl - 4- (2- net hyl - [I 3" ] bhpyrrolidinyl-r-yl)-phenyl
amne with 2- pyr| di -yIleHa pHg- 4-carboxylic acid.

MS: 448.2 (MtH) " e\4 teneg- 2- car boxylic
acid [ 3-net hyl - 4- (2- toyl -1, \ di nyl -
1'-yl)-phenyl]-am de trifluoroacetate title

conpound is prepared in a rranner sub&antially the
I 1b
s 3 TBe RDe SARPBLLvay PrepieR iy BlpyrPORbSRYHLY BB e fypmDle 1 by
cou (%ED@ %Ef(hghgf(g-‘?ﬁégﬁ}ﬂq‘l 2 bpRBRAMYI-O- AR RbnyMRinS 7 RitR  4-hydroxy-7-

methid( 4,8 Braphitrptidipk-3psarbaydic neid- M&rﬁ%é)(—l\mﬂ[l)z- met hyl - 4- ( 2-
met hyl -[1, 3" ] bi pyrrolidi n%I - - % ?‘ phenyl ] - benzam de
The title conpound was prepar 951 n a manner

; UbQ{%ﬁFi@iJErY-IH%n%é‘iﬁﬁd@z%lee%-@ﬁ%bﬁylﬂc RYd LOoMBihlyN8-(2-methyl-
met ny : L. :
10 -met hyl -[ 1, 3' ] bil pyitipytirelidiyyl---yipheppldapidari ne with
4- (4, 6-dimethyl pyrimdin- 2-yl am no) benzoic acid. Ms:
485.3 (MrH). Ex@npl e 48 H3
Sy HO-Q
° J 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 2-pyridin-2-yl-
1H-benzoimidazole-5-carboxylic acid. MS: 481.3 (M+H).
15 Example 52
1H-Indole-5-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate

HaC
OO
N “N
0 @

e T CFCOMH
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"bipyrrolidinyl-1'-yl)-
phenyl]-amide



| - Acetyl - pyrrolidine-2-carboxylic acid
[4-(2-methyl -[1,3" ]bipyrrolidinyl-r-yl)-phenyl]-am de

W@ pioposposHacet at eThe titl e compound was preparBdI/US2088/079760
manner substantially the sawe as exanple 1 by coupling
4-(2-methyl-[1, 3" Jbipyrrolidinyl-1'"-yl)-phenyl am ne
with 1-acetyl-pyrrolidine-2- carboxylic acid. Ms:
385.3 (M+H). Exanple 44 H,C

5- Fl uor o- 2- net hyl - N-[ 4- ( 2-yrephyl -

1, 3" ] bi pyrrolidinyl - I N—Ja!»v enzam de
trifluoroacetate fﬁéﬁi}%ﬁ% compoun prepared in a
manner substanti al the sane as exa 1 by coupling

4-(2-nmethyl-[1,3" ]bipyrrolidinyl-rfA)-phenyl am ne

i b SE F ghinPBR M it 1 1
couﬂl?hgffezme!thﬁ#@:ﬁ%k}w1-,1'1 ity ridbdRy 1Y i hB¥athim¥! ) wRReMenzo[1,3]-

|']-am de trifluoroacetate "The ti'tle” conpound was
dioxpleepambdxyliv aidravfed0&4bdt-Ent i al | y t he sane as exanpl e

1 by coupling

3-net hyl - 4- (2- et hyl -1, 35785 PF ol i di nyl -r -yl ) - phenyl

AR RSy e hyl-Eh R N2 Zretif A% th§1-BCT ThipyMBlidARE-1 8y1)-phenyl]-

( FD? Exa%%lelgg Sf%Xné%ﬁipgnino?hpfé%}ﬁggmyﬁgﬁl?%)p vl

-nmet hyl - [ 1, 3' Jbi pyrrol i dbeydamide -yl ) - phenyl ]

-benzami de trifl uoroacetate  CF3CO2HThe title conmpound

was prepared in a nanner sqpé tially the sane as

exanpl e 1 by coupt{ng N N
3-nethy|-4-(2-neLQy1- bi r ol Ydi -1' -yl)-pheny
| ami ne wi th 3-di nEt hylam n® benzoic acjd,/ M5: 407.3
(MrH) . Exampl e 47 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"Tbipyrrolidinyl-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@Q
N
N ° J
O:<CH H,C
15 s
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,

H,C .CF:CO,H



N-[ 2- Met hyl - 4- (2- et hyl - [

1,3" ] bipyrrolidinyl-1"-yl)-phenyl]-2-phenoxy-acet am de
W@ pioposposHacet ate The titl e conpound was prepaP@dUBI008079760
manner substantially the same as exanple 1 by coupling

2-met hyl -4-(2-met hyl -[1, 3" Jbi pyrrolidinyl -
r-yl)-phenylam ne with 2-phenoxy-acetic acid. Ms:

3942 tl@l%@???@ﬁgwieégmd 1 annfr substaﬁtl?lly he §aﬁng as exarnple 1 by

4- Met hane

coupdinigdi-@2yethy e[ 1,3’ ]iin@m;dlﬂdﬂbé-ﬂzwmpﬁenylamfnlemﬂnh{ﬂabm leenzmc a01d MS:
. CF3 H The title conmpound was prepared in a manner
36&§§§§%§ﬁtially the sane as exanple 1 by coupling
2-nmet hyl -4-(2 -nethyl - [1E§Hﬁﬁé@yrrolidinyl-
' -yl)-phenylam ne with 4-nethanesul fonyl benzoic
5  N-[adchylMB(2-dtthy?-[ [, Mthpyrrédxdamygdt l&-yBOphenyl]-4-(6-oxo-1,6-dihydro-pyridin-3-
S- Met hoxy- benzof ur an”- carg lic. ,acid
[ 2- et hyl - 4- (2-met hyl -[ 1Y ?? %‘g}ii?ol idinyl-1"-yl)-
phenyl j-am de The title conpound was prepared in a
manner substantiallly the sang xappl e 1 by coupling
2- et hyl - 4- ( 2- net NyRy \JOA'p Ndi -1'-yl)-pheny
| am ne with 5-net b foyan- 2-carb ic acid.
M5: 434.2 (MtH) . Exanpl e 50 4-Hydroxy-7- -1
8]naphthyridine 3- carboxylic acid HC

1 IPF K rayb iR o b ot e BE Al tpapa s gremple 1 by

couﬁlﬁhga 2%@'@1*@[ 4%%%&1@{11['1 albipytBBdIBATE-ASp IR 1wRY  4-(6-0x0-1,6-
coupl i ng
10 dlhyﬂrqm}.'lt@n-ﬁyll benretdagid. [MS34?’bB VDI i di nyl -r-yl) - phenyl
ami ne with 4-hydroxy-7
net hyl -[ I, 8]naphthyr|d|ne Examole Béxylic acid. Ms: 446.5

M) ethyl-4-(2-methyl-[1,3'|bipyrrolidinyl-1'-y1)-phenyl]-4-morpholin-4-ylmethyl-

benzamide trifluoroacetate

Bavel

e 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

F
OO,
: o
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 (E)-3-(3-fluoro-phenyl)-
acrylic acid. MS: 394.2 (M+H).



Exanpl e 51
2-Pyridin-2-yl -1 H benzoi m dazol e- 5-car boxylic acid
WQ 2000052093 - 4- (2-nethyl - [ 1, 3"] bi pyrrolidinyl -PCT/US2008/079760
-yl )-phenyl]-am de The tiskl e conmpound was prepared
in a manner substantially the same as exanple 1 by

coupl i ng
2-met hyl - 4- (2- net hyl - olidinyl-r-yl)-phenyl
amine with 2-pyridin-2- ys?Lgmﬂggb

(Behz[d-@i dathgl-El, S}‘tnmnhﬂnd;&iyl-d -pl0+2dtri fMBrordk8iy | HhetHHB -pyridin-3-yl-
Exanpl e 52 | H I ndol e- canf I|c aci d

[ 2- met hyl - 4- (2(S) - net Y} Bilpgppcdiatyyr rol i di nyl - r -yl

) - phenyl ] - am de trlfluowoacetate . CF3CO2H The title
conpound was ppeRpared ign g \ substantially t he

sane as exanple_. cOup gN

2- et hyl - 4- (2(§) net h [I73 (S)]bipyrrolidinyl-r-yl)-

phenyl amine with | Hindol e- 5-car lic acid. Ms:
403.4 (MrH). Exanpl e 53 Benzo[ M€ .CF;CO,H
1,3 di oxol e-5-carboxylic acid [2-nethyl-4-(2-nmethyl -]
5 'hp @nﬂwpm@pmﬂ Wg$ prepareg|in a %@ﬂwil]bs'@ml%léfnhé sping [ag example 1 by

exa
pyn&mﬂﬁ&hﬂiyﬁcidhlmﬂShyhsﬁkmﬁfbbipyrrolidinyl-r yl ) - phenyl
am ne with benzo[l, 3]- dioxol e-5-carboxylic acid. Ms:
408.4 (MtH). Exanpl e 54 Exampic 61

EE R R L R TR AN, S R

10 conpound was prepaqﬁﬁnﬂmaﬁn&amﬁmbnﬁubakant|aIIy t he
same as exanple 1 by coup

2- et hyl - 4- (2 nethyl Bl yrrolidinyl-r-yl)-phenyl
amne with 4- 5%1\

O CH, ”30 .CF:CO,H

coup(i%npg- -me¢ %‘plﬁrﬁ]%ﬁﬁ'%%glgﬂlgﬁil Ug?-a-e[rlﬂugr%%{eagltl-pﬁ §>far¥11n% with (E)-3-

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  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"bipyrrolidinyl-1'-yl)-phenyl]-amide}

H.C.
u%o CLQ

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

H,C H,C
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'-yl)-2-trifluoromethyl-phenyl]-benzamide



10

15

20

am no) - benzoic acid. Ms: 421.3 (MtH). Exanple 55
4- (1 - Acetyl -pi peridin-3-yl)-N[2-nethyl-4-(2-nmethyl-[
WO 300p05209F r ol i di nyl -r-yl)-phenyl]- benzanm de TPET/UB1008079760
conmpound was prepared in aeganner substantially the
same as exanple 1 by coupling 2-nethyl-4-(2
-methyl -[1,3" ]bipyrrolidinyl-r-yl)-phenylamne with
4- (1 -acetyl pi peridin- 3eyl)-benzoic acid. MsS: 489.3
(MrH) . Exanpl e 56 2-%yprp [ 4=(2- et hyl - [

1,3 ]blpyrrolldl 1N ) o enyl ] - benzam de
trlfluoroacetgte 3 e titla npound was
prepared in a manner substanti all e same as exanpl e
1 by coupli ng H,C .CF:COH
%ﬁrnethyl 3" ] bi pyrrolidinyl-r-yl)-phenyl am ne
W| t mlﬁlcgﬁxpgmbiewsz@par@ﬂdn amnn%slb@ta(lmh) the praapb gxample 1 by

cou mg 4;- -F'n )f[( P Q]I{lgyrgilg({q %(yl 16y§\ %trlﬁ) fuor pyr | I%qlegwamme with  2,4-

d1m@th91ﬂeﬁmﬂh16adér h®1s: unbg(mmound was prepared in a
manner substantially the sane as exanple 1 by coupling

2-met hyl - 4- (2-nethyl - [, 3E¥%m§9ﬁﬂolld|nyl-r yl ) - phenyl
£ ? g %I%{hyhglﬁl( & r%wil_byl?gz%-m¥t%glg§-& ecl.jhyq [% 3)1{)1)py1*%8]n&18y1c1' yl)-

N-[ 2- Met hyl - 4- ( 2- met hylphfnyl]-Berdzamider r ol i di nyl -
1'-yl)-phenyl]-4-norpholin-4-yl net hyl benzam de
trifluoroacetate Jhe title cGhpound was prepared in a

manner substantlﬁ Py the safe xafztifl by coupling
N
) - pheny \ne with

2-nmet hyl -4- (2 N=
i)

-met hyl -[ 1, 3' g
4- nmor phol i n- 4-
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-(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

OO

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  4-(2-oxo-
pyrrolidin-1-yl)-benzoic acid. MS: 447.5 (M+H).

Example 66
1H-Indole-6-carboxylic acid [2-methyl-4-(2(S)-methyl-[1,3'(S)]-bipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate



yl met hyl - benzoi c acid. Ms: 463.4 (M+H). Exanpl e 59

(E)-3-(3-Fluoro-phenyl)-N[4-(2-nmethyl-[
wa@9psopyrrolidinyl- 1'-yl)-phenyl]-acryl am deCcT/us2008/079760

trifluoroacetate The titl e egonmpound was prepared in a

manner substantially the same as exanple 1 by coupling

4-(2-methyl -[1,3" ] bi pyrrolidinyl-r-yl)-phenyl am ne

with (E)-3-(3-fluoro-phgnyl)- acrylic acid. Ms: 394.2

(M+H) . Exanpl e 60
, ‘@ 6T di nyl -
Ry - P ylﬁl

(E) - N-[ 4- (2- Met

r-yl)-2-trifl
-3-pyridin-3 'detrifluoro'ice}ate The title
conmpound was™pfepared in a manner s antially the

sane as exanpMte 1 by coupling HC CF.C
4-(2-methyl -1, 3" ] bi pyrrolidinyl-r-yl )-2-tr|(?ZIHuororreth
y| Thb ey lcampoendvviid pledred-in pymdnticnsubstahtiabyr theisemaa@s dxample 1 by

counl BBt o i ErTAEL By egtotidingl yD-phenylamine with 1H-indole-
} - - . tylg |, 3" ] bi pyrrolidinyl-r-yl)-
6 Cagﬁégﬁ ]E]éﬂailmﬂ/I é%P?igf(%oI?%acet ate The title conpound was

5 prepared in a manner subsEemiplabVy the sanme as exanpl e

1 by coupli . . e \
Ingd%@{h%a?wn{a%en%eﬁ;w&[hq a5id [gr@ypetBy i dihipinrofidinylsh spphenyl]-

amne with 1-acetyl pyrytalid fifi8rodaGaRr boxylic acid. M

399.2 (M+tH). Exanple 62 Pyridine-2,5-dicarboxylic acid

2-[ (2- met hoxy- et hyl ) yanj 5- - met hyl - 4- (2- net hyl -
[1,3‘]bipyrro/1 nyl N =fhhenyl ] -am de} The title
conmpound was prepar &d i manher stantially the
same as exanplle{ byOcoupling 2-nefhy}-4-(2
-methyl-[1,3 ]/\\Qi/p!yrrol i di nyl -r-ylY-phenyl am ne with
pyri di ne-2, 5- 3 .CF;COH

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)-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

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"Tbipyrrolidinyl-1'-yl)-phenylamine with 4-cyano-benzoic
acid. MS: 389.2 (M+H).

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

phenyl]-amide trifluoroacetate



di carboxylic acid 2-[(2-nmethoxy-ethyl)-am de]. NS
466. 3 (MtH). Exanple 63 2,4-D net hyl -N-[4-(2-net hyl - [
W@ 2@9praopyrr ol i di nyl - PCT/US2008/079760

-yl )-2-trifluoronethyl-phenyl]-benzanm deThe title

conmpound was prepared in a manner substantially the

sane as exanple 1 by coupling

4-(2-methyl -[1, 3 ]blpyrroluﬂqnyl-r yl)-2-trifluoroneth

yl - phenyl ami ne with ‘ benzoyl chl oride.

MB: 446.2 (MtH)- j , 5- Di met hyl -

1H pyrazol - 4- R - et hyl -
phegzgi?benzanide The
prepared in a er substantially

[1, 3" ] bi pyrroly

title conpoun

the same as ex e 1 by couplim§ 2- metdwlchn( 2

-methyl-[1,3" ]bipyrrolidinyl-r-yl)- phenylan1ne W th

4- ([8¢ Bitldicomtpbyid Was pyepazdlin 4-mpdnnebsrbztantalicihd salBas example 1 by

couélng %b‘%lﬁﬂh}?;? 61(53@%1?1 %ﬁblll\)lil oli 1n§lth|yl) plge%yp%lng Eth imidazo-[1,2-
a]pyil1d1n3é|8)ceﬁd9 delactl (1‘3804@21? rahidin- 1-yl)- benzam de

he title conpound was prepared in a manner
substantlally the sane asEBMmMpVQ 1 by coupling

T L P NIt PSR i

447.5 (N%FD Exanpl e 66 hﬁ-&%g&h966 carboxylic acid
[ 2-met hyl -4-(2(S) - et hyl - 3'(S)]-bipyrrolidinyl-r-yl

) - phenyl ] - ani de trlflﬁ%PoacetateThe title conmpound
was prepared in a mannpe “%iiiii ally the sane as
2-met hyl - 4- ( roIidinyI-r-yI)-

phenyl anmi ne h MF+|ﬁUoIe- 6- carbo yIic acid. M
403.4 (M+H). Exanple 67 e
3

.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 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

H,C .CF3CO,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-
sulfonyl-acetic acid. MS: 380.2 (M+H).

Example 72
6-Fluoro-2-methyl-quinoline-3-carboxylic acid [2-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-
yl)-phenyl]-amide



I m dazo[ |, 2-a] pyri di ne-8-carboxylic acid

[4-(2-methyl -[1,3" ]bipyrrolidinyl-r-yl)-phenyl]- am de
wao eioblosposDacet ate The titl e conmpound was prepaP@HUuR2008079760

manner substantially the sage as exanple 1 by coupling

4-(2-methyl-[1,3" ]bipyrrolidinyl-r-yl)-phenylam ne

with imdazo-[I, 2- a]pyridine-8- carboxylic acid. Ms:

390. 3 (M+H). Exanple 68

4- Cyano- N-[ 3- metyhy] - 4- (2- met Ryl - [ ] bi pyrrolidinyl -

1' -yl) - phenyl ] -fenxani de ﬂ aro ate The title

compound was pra&payed\ na -r tantlally t he

sane as exanple 1 b rOUo.In

3- net hyl - 4- (2- met hyl e ]blpyrrolldln -A-yl)-phenyl

am ne with 4-cyano- benZoi ¢ acid. MS:HB89. 2 ( M+H)

Exanpl e 69 I m dazo[l , 2-a]pyridine-8-carboxylic acid

[ 3- Thetﬂﬂylcothp()@ndr%hptepﬁred i3 a [ nnyr sublsiadiialipl the 52my lay example 1 by

eny n1de trifluoro cetateTh {i ound S
couflgpat ettt GChmsib TL S BSRuR CaTy ¥ heheRanas exifip: & fluoro-2-
met%d%ﬁnﬁﬁﬁ@hl-da%oxyhc acid. MS 447 4 (M+H).

met hyl - 4- (2-nmethyl -1, 3" ] bi pyrrolidinyl-r-yl)-phenyl

amine with |n1dazo [1, 72 BYqmynle dB ne- 8- car boxyl i ¢ aci d.

Ben%'\{/)?}l@nodfca?f’béx'vltc amd%-nqg‘.ll}?l Z ?2(%5#1168%? [FS%S) al{)?l*%(ﬁ/(lililycl-1'—yl)-phenyl]-
[ 2-methyl - 4- (2-met hyl hidSirifRloRycé@lel di nyl -r-yl) - pheny

|]-am de trifluoroacetate The title conpound was
prepared in a manner sua'tantially the same as exanpl e

1 by coupling
@. IidinyI-r-yI)-phenyI
: MS: 403. 2

2- et hyl - 4- (Z5._e yI
amne with | q arboxyMTg
(MtH) . Exanp [fj>

.CF;COH
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,
-
\ N\/:L
N
; J o
15 mC 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 (E)-3-(3-fluoro-
phenyl)-acrylic acid. MS: 408.2 (M+H).
Example 75
20 2-Methanesulfonyl-N-[3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-acetamide

trifluoroacetate



2- Met hanesul fonyl -N-[ 2-net hyl -4-(2-methyl -[1, 3" ] bi pyrr
olidinyl-r-yl)-phenyl]-acetam de trifluoroacetate The

W paobeswefhpound was prepared in a manner substBEE/U82008/079760
the same as exanple 1 by coapling 2-nethyl-4-(2
-methyl-[ 1,3 ]bipyrrolidinyl-r-yl)-phenylamne wth
2- met hanesul fonyl - acetic acid. Ms: 380.2 (M+H)
Exanpl e 72 6- Fl uor o- 2- net hyH- qui nol i ne- 3- car boxyl i c
acid [2-nethyl -4-(2-nmeth i,3']bipyrro|idiny|- 1 -
yl)-phenyl ] -am deThey ound was prepared in a
manner substaBtl th ane exanpl e 1 by coupling
2-met hyl - 4-( 2- hs hyls[1, 3 ]blpyrrﬁijiy nyl -r-yl)-phenyl
amne with 6- ﬁhuéko 2- nethyl qui ne- 3- car boxylic
acid. MS: 447.%4 (M+H). Exanpl e M@ .CF,CO,H
Benzof ur an- 6- car boxylic acid
[ 2-Tire tibly lcotmpo@idS)vasrptepyled [in ﬁ,rﬁdt(n&) $ubstaytialpt thdisayk -as example 1 by

courdip ot te G<-GrBp Ry B4 IO SUDSPaRMaI bih  2-methanc.

: I
sulf(ﬁf'}‘f'ffgcﬁh% a%?{ﬂ%% gs’o qu:pHp |1n3 (S)] bi pyrrolidinyl -

5 -yl ) - phenyl am ne mnth bEnmqﬂuﬂén 6- car boxyl i ¢ aci d.

VS: 404.2 (MH) . Exanple 7 - o .
Pé)etgm@?;mli&las-?-caﬁw@p )aCIrép[?énﬁ%xln”y@-@ethzl-hle% Hppyrpolidinyl-1-y1)-
1,3"]bipyrrolidinyls heﬁylgﬁhﬁdeomwdacet%ryl ani de
trifluoroacetate The title conmpound was prepared in a

manner substantially Fﬁ same as exanple 1 by coupling

3-net hyl -4-(2- nethyl ipyrrolidinyl-r-yl)-phenyl
amne with (E)- ;EﬂL acrylic acid. Ms:

408.2 (MrH). Exa |eo75 Q
0™ "CH, ",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-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']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
-
N N
O,
° J O
15 ".C .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 4-chloro-benzoyl
chloride. MS: 398.2 (M+H).
Example 78
20 1H-Indole-5-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-amide



2- Met hanesul fonyl - N-[ 3-net hyl -4-(2-methyl -[1, 3" ] bi pyrr
olidinyl-r-yl)-phenyl]-acetam de trifl uoroacetateThe

W paobeswefhpound was prepared in a manner substBEE/U82008/079760
the sanme as exanpl e 1 by coapl i ng
3-met hyl -4-(2-nethyl -, 3" ]bipyrrolidinyl-r-yl)-phenyl
amne wth 2-net hanesul fonyl acetic acid. Ms: 380.2

(MrH) . Exanple 76 | -Acetyl +Huyrrolidine-2-carboxylic
acid [2-nethyl -4-(2- msthyl,q[(.

, 3" ] bi pyrrolidinyl-I ) -NT - am de
tr| fl uoroacet at e Mhe corrpoun repared in a
manner substanti al ™ the sane as exa 1 by coupling
2- et hyl - 4- (2- met hyI , 3" ] bi pyrroIHanl nyl -r-vyl ) phenyl

33‘3ﬂ§ tl\é\f pﬁnpo%i(gﬁ%q, Eyer?gyr%ldllg Ia r%r%nner S %stantlmy tqhe sarne as exarnple 1 by
coup‘}mghlﬁﬁl‘éth ng(szﬁéth?ﬂ[‘l% ]()%Iy%hti'ﬂﬁkll'- -y l%phenylarmne with  1H-indole-5-

rrolidin phenyl |- benzam de
carbbxylfdasvcdr d‘dSeﬁ@&é(Mﬁél)tltl e conpound was prepared in a
manner substantially the ane as.exanple 1 by coupling
3- net hyl - 4- (2- et hyl - ﬁfﬁ%???ol i di nyl -r-yl)-phenyl
ROMOQIcy1-0-(4- n@&hﬁ[[@'Sk]E%PdS 1d1%91 P[}}l}iﬁhenlyﬁ 4-3880R 5 (Mbkbhzamide
Exanpl e 78 T H 1 ndol e-'5-¢car b
[2-methyl -4-(2-methyl -1, 3]%'pyrrolld|nyl-r yl) - pheny

|]-am deThe title_co m@ ed in a manner
substantial ly th xahple coupling
2- et hyl - 4- ( 2- rret | - 73" Joi pyrrolidiblylr-yl)-phenyl

am ne with | Hindole-5- carboxylic agcid~"Ms: 403.3
(MtH) . Exanple 79
N- [TRe Mat whmém{cewasegﬁphrehlm 3'rhd¥inBY §ubRlah841RYihe rsamk )as RR@nple 1 by

nyl ] - 4- oxazol enzam de The title conpound wa

coummgp arraethyld-£2- nﬁ:ﬂwé{l Subsyaelidiayl h-yDrgheggheming velklanébpéazol -5-yl-
10 benzbyPehloride. 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_\ﬁ@'“&
: O
e .CF3COH

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

O~

H,C .CF;CO,H



10

15

20

25

coupl i ng
2-nmethyl -4-(2-nmethyl -[1,3" ] bipyrrolidinyl-r-yl)-phenyl
W@ri0nes52063 h 4- oxazol - 5-yl benzoyl chloride. MS:PABUSB08/079760
(MtH) . Exanpl e 80 3- Met hoxy9N-[ 4- (2- et hyl - [
1,3']bipyrro|idiny|-
-yl)-2-trifluoronethyl -phenyl]-benzam de

t rirhl Qe %@ Béﬁdswg%]gre%hlteh‘?n GORRRAUNG KA tuﬁ[lsﬁ Arsefle] aF efample 1 by

manner substanti a € same as exanp y coupling
coup41-n@22—metﬂyj/-|4 (R Am hylHfil (Bybipykdotidmyl- -l‘fyl)-phe_nylarmne with 4-chloro-benzoyl

riflu ronethyl-phenylan1ne wth 3-
Chloﬁé? h%%géﬂiw Henl oride. Ms: 448.2 (MrH). Exanple 8 1
4-Chl oro- N-[ 2- et hyl - 4- ( 2pppthyks [
1,3 ] bipyrrolidinyl- 1'-yl)-phenyl]-benzam de
t r #DivethydoenaiMe [4-CFBEUFHThE' [bipyirelidioytployhepheagl ]-benzamide
prepared in a manner subs antlalhy the sane as exanpl e
1 by coupling uoroaceta

2-met hyl - 4- (2- et hyl - [IH3 py I|d|nyl-r yl) - phenyl
amne with 4*@h|or Uﬁ{i}hior MS: 398.2 (M+H).
Exanpl e 82 4-Ditfe a W no-

[ 4- (2-net hyl -[ 1, 3' ] bi py¥rolidinyl -
1'-yl)-phenyl]-benzam de trlfluoméacetaygcfgg;title

conpound was prepared in a manner substantially the
sarhbc sigle @Qmppu@ wa&;yre@@mmlm ﬁgnanner substantially the same as example 1 by

25 I n
courff FE gt ) P A nabkuATS ! S EregY bt RGBS il tamino-benzoic
acid EX81¥98 28§31-243- D hydr o- benzo[ I, 4] di oxi ne- 6- car boxylic
acid [2-nmethyl -4-(2-methyl-[1,3 'Jbipyrrolidinyl-
-yl )-phenyl ] -an de Example 83
2,3-Dihydro-benzo[1,4]dioxine-6-carboxylic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-

I'-yl)-phenyl]-amide

H,C

-

N N
. A
(7 ° J

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 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"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-

benzamide trifluoroacetate
CF,
o Sats
o~
° J O
CH, H.,C
> .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 5-fluoro-

2-methyl benzoyl chloride. MS: 450.2 (M+H).
Example 85



The title conpound was prepared in a manner

substantially the sane as exanple 1 by coupling
WQ2000050b5 4- (2-met hyl -[ |, 3" ] bi pyrrolidinyl -r - yPQE/pRzens/H79760

ami ne with 2, 3-di hydrobenzap |, 4] di oxi ne-6-carboxylic

acid. Ms: 422.4 (MtH). Exanple 84

5 Fluoro 2- et hyl - N—[4 (2-methyl -[1,3' ]blpyrrolldlnyl
Y P SRt

e
manner substantlally thanﬁammaagmexanple 1 by coupling
4- (2- met hyl - LEI

U

yrrolidinyl-r-yl)-2-trifluoroneth
yl - phenylanlngqmq

P

5-flu nmet hyl benzoyl
chloride. Ms: 450 (Ww@a@f
853-Dirrethy|arrin ( 2xet hy=Y L~3' Jbi pyrrolidinyl -

1'-yl)-phenyl ] -benzamn fe trifluoroacgtate The title
conpound was prepared in a nmanneg subséﬁqk5@ily t he
same as exanple 1 by coupling
4- (B mEt hﬁhmbhncﬁwh@pﬁpﬁtfe@hm dintincr Sstﬁanﬁ&lQ«nmb%BﬂnB Qs example 1 by
wi th 3-dinethyl am no benzoic acid. M. 393. M+H) .
5 cou@nﬁnﬁ%n@@yé{Kxéﬂlwyy%lyhnﬂrhé/l)zpl@aﬂ@aww Wétha%wdunethylammo benzoic
[ (S)-nmethyl-[1,3 (S)]bipyrrolidinyl-r-yl)
acid. %J¥E%ﬁ¥ﬁ@&%fde trifluoroacetate The title conpound
was prepared in a manner Buhgilassially the sane as
exanp Ie 1

!
6 Mo N st By e A ety &(3E-pptnbil] A Sbinyghginyl-1'y1)

Bgengggnan?wﬁlﬁh g;ﬁ%ﬂ?i%ﬁ%&é@ﬁﬂgﬁm&ﬁ&%rboxyliC aci d.

4- thhoxy N[ 3- nethyl thyI [1, 3" Jbi pyrrolidinyl
- 1" -yl)-phenyl] -benqp | uor oacet at e
10 e HaCC CF:COH

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,
-
N N
o~ )~ L
H,C 5 J“:>
" .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  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"]bipyrrolidinyl-1'-yl)-
phenyl]-amide



The title conpound was prepared in a manner

substantially the sane as exanple 1 by coupling
W@2000052065 4- (2- met hyl - [ 1, 3" Jbi pyrrolidinyl -1" - pChURIE81§79760

| am ne wi th 4-nethoxybenzoyit chloride. Ms: 394.2

(MrH) . Exanpl e 88 2-Pyridin-3-yl-thiazol e-4-carboxylic

acid

[2-met hyl -4-(2-methyl -[1, 3" hli pyrrolidinyl-1"-yl)-

phenyl ] - am deThe Iti |l e conppu'- prepared in a

manner substanti & kafpl e 1 by coupling

2-nmet hyl - 4- (2- nmet hyl - § \bipyrrolldl -r-yl)-phenyl

amne with 2-pyridin-3-ylthiazol e- 4-;Ezhoxylic aci d.

V5. 448.2 (M+H). Exanple 89

3, hi N- 2- met | -
> TH A SOPGREEhY RS FrRERyIY BawIE BSGRTif b GF Gl eadedmple 1 by
coupg%gsmrﬁétﬁylc@@%ﬂ@l 1as ]@5&9&[&931111“118 Iﬂ%ﬂﬂﬁﬁnne gwuh 2-pyridin-3-yl-

tantially the same” as” exa by coupl i
thiazbl{-2-cabohylic {1d1<;1 SMSH#pY.2 (M- nyI -r-yl)-2-trifluoroneth
yl - phenyl am ne with 3, 5- g%fhlogg-benzoyl chl ori de.
VB: 486.1 (M+H). Exanpl e GEmpPIC
3, 5-@1&\@61@{1{1 [hi(b K}Ql[mﬂ@%?ﬁ@h ngel’ Q@%Yﬁﬂlﬂu&@hl@th l-phenyl] benzamide
3' ] bi pyrrolidinyl -
phenyl] an1de The titl e toflupoandateas prepared |n a
manner substantially tae same as exanple 1 by coupling
2-methyl-4-(2 ¢

-met hyl -[ 1, 3' ] bi roHi—@i—w
2-nmet hyl -1 Hbenz ol &/ 5-
418.3 (M+H). Exanple 9 1
3,5-Di chIoro-Np[4-(2-nethyI-[|H£ ]big%%%g%ﬁﬁﬁnyl-r-yl)

- phenyl ] - benzami de trifluoroacetate . he title

Cofﬂhe lﬂiltld cwa@omdswag ptpamd dn pammerr substihagltly thklsymt e example 1 by

') - phenyl am ne with
lic acid. M

couphng 4 (2 ren)é?hn? [1, 3':]Lbig3¥rrolidinyl-1'-yl)-2-triﬂuorornethyl-phenylarnine 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"bipyrrolidinyl-1'-
yl)-phenyl]-amide

H,C
oty
oL
HN
I j @
HC” 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"]bipyrrolidinyl-1'-yl)-phenylamine with 2-methyl-1H-
benzoimidazole-5-carboxylic acid. MS: 418.3 (M+H).

Example 91
3,5-Dichloro-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

Py

.CF:COH



coupl i ng

4-(2-methyl -1, 3" ] bi pyrrolidinyl-r-yl)-phenyl am ne
W@Raob/oR06s di chl or o- benzoyl chloride. MS: 418. 1PCVBEH008/079760

Exanpl e 92 72

N-[3-Methyl -4-(2-nmethyl-[1, 3" Jbipyrrolidinyl-1"-yl)-ph

enyl ]-3-trifluoronethyl-benzam de trifl uoroacetate The

th€ HEHRTBAINBE o Bfle‘ﬁg'%ﬂ 6la fﬁxﬁgﬁ%@ﬁhﬁﬁﬁ%& a0t ak k¥ample 1 by

ti [
the sane as exa coupl |
courBinget #nyP-ndbtlfy2-[iBt|bipl erplidiBY [} Biypyplicnlyladiingy/ | -withy | B;ptiehlplo-benzoyl

am ne W 3-trifluoronmethyl- benzoyl chloride. M
chlogde! S Ay Meskhnpl e 03

2-Fl uoro-N-[ 3-net hyl - 4- ( 2p ety bo [
1,3 ] bipyrrolidinyl-1"-yl)-phenyl]-benzam de
5 Ni[B N tthpl-b-a2-atettyd-[ T,A8bipytroledicyridylirpshonsl§- 3ptrdlnarandethyl-tenzamide
manner substantially the sanme as exanple 1 by coupling
3- met hyl - 4- (2- net hyl - [ |, BUPBI08¢5%E) i di nyl -r-yl) - phenyl
am ne with 2-fl uoro-benzoyl cghl oride. MS: 382.2 (M+H).
d

Exanpl e 94 3-PReqyl - prippyndi c aci
[3-rrethy|-4-(2-r®ﬂ< @rroﬁdi nyl -
1'-yl)-phenyl] - deY rifluoroac te The title

conmpound was prepared in a manner bstantially the

sanme as exanple 1 by coupling ™ .CF;CO,H

3-nmethyl -4-(2-nethyl-[1,3"]bipyrrolidinyl-r-yl)-phenyl

amThe tiF CRMBOWKENG PreopipAdi @ raaingt substanBgly thie same as example 1 by

coup M A S Rl s by ntenmine with 3-ifluoro
10 mety2-beridyy LhldridR- WSt B§2.2 (M+H3: ] bi pyrrol i di nyl -
1'-yl)-phenyl]-am de The title conpound was prepared
in a manner substantial | yEXx#ele8de as exanple 1 by

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

trifluoroacetate
CH,
Soas
O~
° J O
e .CFsCOH
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

CH,
H

@;@GCL

o0 o

e .CF5CO: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-phenyl-
propynoic acid. MS: 388.2 (M+H).



coupl i ng
2-nmethyl -4-(2-nmethyl-[|,3" ] bipyrrolidinyl-r-yl)-phenyl
W@ rion@s52063 h 6- met hyl - 4- oxo- 4H chr onene- 2- car bBXH/UE2908/079760
acid. Ms: 446.4 (MtH). Exarmple 96
[ 1, 6] Napht hyri di ne-2-carboxylic acid
[2- et hyl -4-(2-nmethyl -] , 3 ]bipyrrolidinyl- 1?-yl) -
phenyl ]-am de The title Cﬁﬂﬁﬁﬁ swas prepared in a
manner substantially the sane as exanple 1 by coupling
6- Metlnﬁtmy;koAH(cﬁretheh&bar{bdxﬁiaualcbﬁzpmeﬂhyuﬂmgfkmthyl [1,3']bipyrrolidinyl-
-yl)-phenyl am ne with
[I 6] napht hyri di ne- 2- chﬂﬂbwvmygfﬁ@#ﬂ V5. 416.4 (M+H).
Exanpl e 97 H.C
3- Met hanesul f onyl - hyl - M@e@ 4- (2-methyl -1,
3' ] bi pyrrolidinyl-r- -Rhe zam de The title
conpound was prepar# 'Q)a\g.nner subs ially the
sane as exanple 1 by—oupl i ng 2-nethy|- A2
-nethyl Jblpyrrolidinyl -yl ) Bfhenyl ami ne with
t h. nesulfon 4- et - benzo | oride. MBS
s a0 BREpowLi Begs i A Wﬂﬁ%fl}w@%&lk s os erample 1 by
couphn% 1 Bieﬁﬁﬂﬂodﬂ-rﬁétﬁ?ﬂ 1 ﬁ]biwrl)oilﬁh\?'ﬂ ¥ - ¢lupRa@ythine PRRID @XMéthyl-4-oxo-
benzoi ¢ "aci dThe [ e conpound was prepared in a
4}1ﬁmumem?%ﬂb@mamhq%mdyNKMé4@éﬁbHé§ exanpl e 1 by coupling
2- et hyl - 4- (2- net hyl - %ﬁ? %éﬁolld|nyl-r yl) - phenyl
amne with 4,4 - blscarbo lﬁ ether. Ms: 500.3
(| -@-c&%ox lic acid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl
[ M@fﬁ thylan1no hk[% n%thfly[l(S be%J}rgIPglny { yb-
10 -yl)-2- trlfluoronethyl plecmy | [famidenzani de
trifluoroacetate The tltlefgpnpound was prepared in a

manner substantlally t he SQE%:?;—%%:Eéle 1 by

HC

3

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"]bipyrrolidinyl-1'-yl)-phenyl]-

benzamide
H.C
H
N@NCL
H.C N
0 b J @)
g
-~
wd 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"]bipyrrolidinyl-1'-yl)-phenylcarbamoyl]-phenoxy } -benzoic

acid



coupl i ng

4-(2-methyl -[1,3" ] bipyrrolidinyl-r-yl)-2-trifluoroneth
W@ kooplsaogs ami ne wi th 2- di net hyl am no- benzoi ¢ BCT/tS20M3079760

461. 3 (M+rH). Exanple 100 74

N-[2-Methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-r-yl)-phe

nyl ] - 6- nor phol i n-4-yl -ni coti nam de The title conpound

was prepared in aomranner substantially the sane as

exanple 1 by cowpling 2-nethyl-4-(2 -nmethyl -

[1,3 Jbipyrrolidipg- |'-yl)-mphenyl amne wth

6- nmor phol i n-4- vyl otinic aci M5;,~450. 5 (M+H) .

Exanpl e 101 5- Met hyl. 2 . NCL

1,2,3]triazol e-4- car Bo c acCi

[2 nethyl 4-(2-methyl- [1,3 Jblpyrrolld

1 yI) phenyl ] - an1deThe title conpounﬂcmas prepared in

C od Elr C%Hl%&tn?({] %vlasa H are h 3 W3R subS AR 1al?y %e Wme as example 1 by

coupdm@et h)QLItnﬁi‘h I24Ja%mﬂhy1{[h,,3qbllppfrsualhyll-1 dilpphenitarline phewith  4,4°-
am ne W

biscghexydiptrmy] ¢ther, M%rﬁ%)z%@\éfﬂ) carboxylic acid. MS: 445.4
(MrH) . Exanpl e 102 2, 3- Exﬁydrq B nzof ur an- 5- car boxyl i c
aci d [ 2- met hyl - 4- ( 2- net hy %?blpyrrolidinyl-r yl)-
Pbanythj aamc®-The- méthyle[lcznmmﬁdmmpylwatﬁﬁdoﬂoﬁleﬁlyl-phenyl]
manner substantially the sane as exanple 1 by coupling
2- met hyl - 4- ( 2- et hyl bnzaideriifyetoagatai¢ nyl - r - yl ) - phenyl
amne with 2,3-dj yﬁrqﬁenzofuran- 5-carboxylic acid.

V5. 406. 4 (N%FD anp 03 i ophene- 2- car boxylic
acid [4-(2- neth
1,3 ]blpyrrolld ph anlde

trlfluoroacetate The ?ltle conpo was prepared in a

manner substantially the same s examgt,eolgby coupling
4-(2-methyl -[1,3" ] bipyrrolidinyl-r-yl)-phenyl am ne

wi tThe tiblie @phmnmcﬂwaapbpm}eﬂum a manner substantially the same as example 1 by

10  coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-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
-
Oy

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



acid. Ms: 356.2 (MtH). Exanple 104
4- Met hanesul fonyl -N-[4-(2-nmethyl -[1,3" ] bi pyrrolidinyl -
w0 20005206k nyl | - benzam de trifl uoroacetate . CF3BORBN1068/079760
title conpound was preparedsin a manner substantially
the same as exanple 1 by coupling
4-(2-methyl -[1,3" ] bi pyrrolidinyl-r-yl)-phenyl am ne
wi t h 4- et hanesul f onyl - benzeyl chloride M5: 428. 2

(M+H) . Exanpl e 105 4- Befzoyj Ie 2- carboxylic
acid [ 2-nethyl -4- (2- yI
1,3 ]bipyrrolidin v P enyl] The title

compound was prec d |n a °manner sub tiaIIy t he
sane as exanple 1 coupllng

2- rroI d|n | =r-yl I
cCATBOURh 8 Prei[PP—fﬁg i3 S o aBy i shirB oS Rlgmole 1 by
couyft % 42 %139144 Qﬂ'fl&lﬁgllﬁﬁ)myrrohdlnyl I'-yD)-phenylamine with  5-methyl-2-
| - Tsopropyl -1 H benzot riazol e-S- ¢ar boxyl i ¢ aci d
phet{yZ-theilh%;B]imasz%r‘ﬂmBIfwkﬂECla,C@d NISE p47.4 Mitdny| -
1'-yl)-phenyl]-am de The |tl? ﬁﬁgpound was prepared
> in a manner substantiall Re'Ss as exanple 1 by
2 3-Q§1H9&11bft9:nzofuran 5- carboxyhc a01d 2-methyl-4-(2-methyl- [1 3 ]blpyrrohdlnyl 1'-yl)-
2-nethyl -4-(2-methyl -1, |pyrroI|d|nyI -yl') - phenyl
amine with 1- |sopropyl-Iphﬁwﬂammdazole- 5- carboxyllc
acid. Ms: 447.3 (MtH). Exa Ie 107

2- Met hanesul fonyl - N- [4 ( -wv h
oronethyl phenyl ]
te onpound was

[1,3"]bi pyrrolidinyl
antlally th anme as exanpl e

- acetanmde trifl ‘$@
1 by H,C

prepared in a man
3

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"bipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate

O~
15 e .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 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

Lty O
A @Q

H,C .CF;CO,H

e}



coupl i ng
4-(2-methyl -[1,3" ] bipyrrolidinyl-r-yl)-2-trifluoroneth

wQ@ kooplas20yd anmi ne wi t h 2- et hanesul fonyl acet i cPEEUS2008/079760
M5: 434.1 (M+rH). Exanpl e 10862- Di et hyl am no- N-
[4-(2-methyl-[1, 3" ]bipyrrolidinyl-
1'-yl)-phenyl]-benzam de trifluoroacetate The title

conpeyind ¢ mw&%%ggght%d% e Hnbr ﬁﬂ)@ﬁhﬂcﬂw @k !sYmkRE example 1 by

sane as e oupl i

coupling2-(Fembthly [ 1,3 Bijyor idinyd! 1 g])ﬂmlenylalyﬂn)e Vpllﬂenyheallmmmlfonyl “benzoyl

CthEQ%mM%eqéggt(QMﬁ umo:]g Rl_enzm c acid. Ms: 393.3 (MtH).

[4-(2-methyl-[1, 3" Jbi pyr rQl i %lé“bﬁi
1'-yl)-2-trifluoronethyl - phenyl | -benzam de

5 4-Bendoly toHgarelal-eaborylid ddid [ Zowthyldd 2 wasthylr[é [Séﬂbaxyrriotidiayl 1'-yl)-
manner substantially the s as exarrpl e 1 by coupling
4-(2-nmethyl-[1, 3" ]bi pyrr%l]‘qngﬁ 1d¢ _y1)-2-trifluorometh
yl - phenyl ami ne with 3-fl uorobgnzoyl chloride. Ms:
436.2 (MrH). Examml e 110 4- Ghl pre- N-fd4- (2- net hyl - [
1,3 ]bipyrrolidi =X ) /P N@gzam de
trifluoroacetate e tl’e Tonpound wasypxepared in a
manner substantially thelsame as exanpl by coupling
4-(2-methyl -[1, 3" ]bipyrrolidinyl-r-y**phenyl am ne

chl.or

gﬂﬁldﬁél% ff]lf%&)%]ﬁ %ﬁ? ﬁll‘gp%reg B qu%s@é‘iaaﬁgﬂy( Mg ';QHne as example 1 by
couﬂ.h%g”@trﬁé/thyl% (21’1%}7'11-1{1 3'[]91%)3'3&(])1@1195)1[ robhishcRylamine with 4- benzoyl 1H-

-yl) - yl'] -am deT tl e compound was prepared i
10 pyﬁalef?aﬁﬂtmxyélukastdaﬁﬂSa‘lﬂM tMeHgane as exanple 1 by

coupling 2-nethyl-4-(2 hﬁ]&?%[f?gg Jbi pyrrolidinyl -
1'-yl)-phenyl am ne wt hn%{’ﬁ [ 3- carboxylic acid.
1-18pro A3 H3bddYbtiazo lE2R8RbEX ylib 4cid [2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-
I'-yl)-phenyl]-amide

H,C
Ea HO \/:L
N
N
S O
=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 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

MC .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)-2-trifluoromethyl-phenylamine ~ with ~ 2-
methanesulfonyl acetic acid. MS: 434.1 (M+H).



4-1m dazol - 1-yl-N[2-nethyl-4-(2-nethyl-]

1,3" ] bipyrrolidinyl-r-yl)-phenyl]-benzam de The title
W@ 09posecs was prepared in a manner substanti al PGT/UR08/079760

same as exanple 1 by couplimg 2-nmethyl-4-(2

-methyl -[ 1,3 Jbipyrrolidinyl- 1'-yl)-phenylam ne with

4-i m dazol - 1-yl benzoic acid. I\/IS: 430.5 (MtH).

Exanpl e 113I|—|—Indo|e6%%?@ gsc acid

[ 2- et hyl - 4- (2- et hyl |pyrroI|d|nyI-r yl) - pheny

| ] 2dicbenyTdmeindiN-[4(Z-orthylHh d 3 Weipy ool &pay 1 eld-yi )rp lenpidibosramide

substantially the sane as _exanple 1 by coupling

2- met hyl - 4- ( 2- met hyI I ,WgI08eRtR81 i di nyl -1 -yl ) - phenyl

amine with | Hingel eelh- carboxylic acid. Ms: 403.3
(MrH) . Exanpl e 114N6 Nﬁ@ (jwl ndazol e- 3

- car boxylic aci

[ 2- et hyl - 4- (2- "JbIp lidinyl- 1'-yl)-
phenyl j -am deThe ti tI ? conpound prepared in a

manner substantially the same &8 examgg,eolgby coupling
2-methyl -4-(2-methyl-[1, 3 ]blpyrrolldlnyl-r-yl) phenyl
5 amilhe tlw\hetcnwomgt Wox prepiicd da 2 ohawncBsubataboadyl the same ds example 1 by

courd gLt by DX PR TRy miaq it Ayt o benzoie
acid! W9$:)398emy iy, acet ani de trifluoroacetate The title

conmpound was prepared in a nanner substantially the
same as exanple 1 by coupHXiamgle 109

oSk B - SH b e %ﬁ%ﬁ{%ﬁiﬂ-_benzamide
10 Exanpl e 116 trifluoroacetate
2- Di met hyl am no- N-[ 4- (2 met hyl -[ 1, 3" Jbi pyrrolidinyl -

-yl)-2-trifluoronet hyI henyl ] - acet am de
trlfluoroacetat?\: b

HaC .CFsCOH
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']bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

=0~
N N
—O A,
° O
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



The title conpound was prepared in a manner

substantially the sane as exanple 1 by coupling
wa2q20sohyl - [ 1, 3" ] bi pyrrolidinyl-r-yl)-2-trifPCOU008/679760

yl - phenyl ami ne with 2- di mgBhyl am no acetic acid. Ms:

399.3 (M+H). Exanple 117 4-Cyano- N-[4-(2-net hyl -

1,3"] bipyrrolidinyl-

1'-y|)-2-trif|uoronethyl-ph@nyl]-benzanide

trifluoroacetate . CRICO2H Jhe—itl g _conmpound was

prepared in a mank sqpstanti ap+y the sane as exanpl e

1 by coupling N

4 (2-nmethyl-[I,3 ]bipyrrol|dinyl-r yl }2-trifluoroneth
phenylan1ne with 4-cyanobenzoyl t&hl oride. Ms: 443.2

1%% 55 PP %{3%1[?1”%5)111 ﬁ%%% ypsiatitihafie game as example 1 by

couplinls | 1HARE qt@trﬁetﬂ?le[ 1ty ]qo ﬁr&ﬁﬁﬁ?ﬂ@%l%ﬁerﬁﬂeﬁﬁ%% eqx/ﬂtH‘ uinoline-3-
manner substanti al same a$ exanple 1 by coupling

carbdxy1z-avet. WS- #13. S(Mbﬂjyr roI | d| nyl -r-yl)-phenyl am ne
with nicotinic acid. Ms: é H) . Exanple 119
I m dazo[ 1, 2-a]pyridine- ic acid

AL BnilifzomBt AN 2- nﬂetlgll-]4bq2pﬁﬂét'h9i FIci mYhyrtolidiy) - IQyt) phenyl] -benzamide

trlfluoronethyl -am e trifluoroaceta
title conpound mas prepared \ a manner substantlally

the sane as exa 1 cox 2- met hyl - [
1,3 ]blpyrrolldl net hyl - phenyl am
ne with |n1dazo[ ri ne 8 carbo yI c acid. Ms:

458.2 (MtH) . Exanple 120 N-[4-(2- Met
1, 3" ]bipyrrolidinyl-1'"-yl)-phenyl]-2- phenoxy acet am de

t r itht dele @empbad Ewad frephitel 8n 6 GRAIRNELDARGL AT fﬁ‘ﬂh@rs@ﬁ*e laB eRample 1 by
manner substantially the sane as exanple
coupling 2-methyl-4-(2-methyl- {1 3'Ibipyrrolidinyl-1'-yl)- phenylarmne 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 HH:C%}N
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"]bipyrrolidinyl-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'-yl)-
phenyl]-amide

v O H,C
H
N N
Y/
HN— Y D

20 H,C
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coupl i ng

4-(2-methyl -1, 3" ] bi pyrrolidinyl-r-yl)-phenyl am ne
wowRak/ofeehoxy- acetic acid. Ms: 380.2 (M-H). ExeempUg20082079760

4- Met hoxy-N-[4-(2-met hyl -[ 72, 3" ] bi pyrrolidinyl -

1'-yl)-phenyl]-benzam de trifl uoroacetate . CF3CO2HThe

title conpound was prepared in a manner substantially

"3 PRI RSO sl s e 1
couphngh24na1‘lf5tllf¥b@jmb‘ényk-@1y]5']tﬁjﬂyrmlicﬁhy.l-ll\@t)-pi{hﬁﬁ)ylﬁ’m(ﬂ’dh-w)th 6-rnethoxy-1H-

. anpl e 12 )

1ndago§&gqag?@yﬁpﬁylgr MP43HSHPETH: dazol e- 5- car boxyl i ¢ acid
[ 2- et hyl - 4- (2- et hyl - [Jaxgm}p@ppgrrol i di nyl -
1'-yl)-phenyl]-am de The titfe conpound was prepared
i n2-Mateameeul faybdt@nimtthyl-f1HE]bspme lidsyéx apippbedyl bycetamide
coupl i ng .
2- met hyl - 4- (2- net hyl - | @ﬂPBWOBW?t& i di nyl -r-yl)-phenyl

amne with 2-oxo-2, 3-
di hydr o-| H benzoi md Ear oxyI ic acid. Ms: 420.3
(MtH) . Exanpl e Pz 3- Vet hyl™ rrethyl [

1, 3'] bi pyrrol i diafylo-

1' -yl ) -phenyl ] -4-norphol i n-4- yﬂ*aﬁet hyldyeogam de
trifluoroacetate The title conpound was prepared in a
mafhe titls gbmpamd whs yreph@dsmﬁénme@saﬁﬁ@n@alhy thy semaph cngmple 1 by

coupiln_gy{l)l@/ Wﬁﬁéﬁgﬁ:ﬁﬁlg¥wlﬁ(ﬁh\%-ﬂa’}m&ny e méwth 2-methanesulfonyl acetic

acidy M®tIwgl2>-tverapyl chloride. Ms: 463.3 (I\/H-H). Exanpl e
124
N- [ 2- Met hyl - 4- (2- et hyl - [Hxagpjcl Iyrrol i di nyI -r-yl)- phe
%tﬁ%l(aglrngo(rjﬁ?[ﬂ)-((& tﬁ% L,l g@nza alng -tr[' -yl§- -trlﬁg%g%% l-phenyl]

exarrpl e 1 by coupl i ngcetamide trifluoroacetate
2-met hyl -4-(2-methyl -[ 1, 3" Jbi pyrrolidinyl -

' -yl)-phenyl am ne w t%%- (1 -propoxyet hyl) -
H,C /\< O\N
ic 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)-2-trifluoromethyl-phenylamine ~ with ~ 2-
dimethylamino acetic acid. MS: 399.3 (M+H).
Example 117
4-Cyano-N-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-benzamide

trifluoroacetate

CF,

-

N N
O,

° O

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)-2-trifluoromethyl-phenylamine with 4-cyano-
benzoyl chloride. MS: 443.2 (M+H).
Example 118



benzoic acid. M5 463.3 (MtH). Exanple

125N-[4-(2-Methyl -[1,3" ] bipyrrolidinyl-r-yl)-2-trifluo
WO 200e05Rpbs phenyl ] - ni coti nam de trifl uor oacet at BCTKg£2008/079760

title conpound was preparedoi n a manner substantially

the same as exanple 1 by coupling

4-(2-methyl -[1,3" ] bipyrrolidinyl-r-yl)-2-trifluoroneth

yl Npﬁjgﬁgm%&ﬂﬁ Wi RGNk G ahely 11 ¥Rotifdid? tifMiddacetate

4-[(4, 6- D net hyl yrlgl‘ -met hyl - am no] - N-[ 2- ne
t hyl - 4- (2- methy@% idinyl- 1'-yl)-pheny
it

1] - benzam de % e conmpound? prepared in a
manner substantially the sane as anple 1 by coupling
2-met hyl -4-(2-nmethyl -1, 3 ]b| pyrrol i dim¢OeH-yl ) - phenyl

amne wth 4- 46d|met
25 il APt W) PEREG . SABiHer NEstaggyhsthe g s example 1 by
coulg?’ﬁg[m %ﬁ%or@é [, I\E EblpyrrohdlnylArl zllg-phen larmne wgh ]né)ciog;nrcr %cllcli dIMS 351.2

5 (Mthll -r-yl)-phenyl]-benzanide trifl uor oacet ate The title
conmpound was prepared in LTannery substantially the
same as exanple 1 by cou&f

grrrﬁﬂﬁléibg\} tz;hj@%d'ﬁ?atmhrbbk 1% dcid W@tﬁbﬂhgilhgxé }bﬁgpiw&lrdﬁﬁﬁmy&l) -2-

5-di chl oro enzoi ¢ acid
Exanpl e 128 3nnlumomyﬂhahph@yh}amlde trlﬂuoroacetate
[4-(2-methyl -[1,3" Jbipyrrolidinyl-1"-yl)-2-trifluorone

t hyl - phenyl ] - benzanhd rifluor oacet ateThe title
conpound was pr edN @ : @Er substantially the
same as exanpl eg%co pt1 ng

4-(2-nmethyl -[| ,%;bl yrrolidi nyl)£>/l)-2-trifl uor onet h

yl - phenyl am ne 3- di nmet hyh,am no- i acid. Ms:
461. 3 (MtH). el

10 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
imidazo[1,2-a]pyridine-8-carboxylic acid. MS: 458.2 (M+H).

Example 120
N-[4-(2-Methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenyl]-2-phenoxy-acetamide trifluoroacetate

OO0
— )
15 "¢ .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 phenoxy-acetic acid. MS:
380.2 (M+H).
Example 121
20 4-Methoxy-N-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenyl]-benzamide trifluoroacetate

et G\D

H,C .CF;CO,H



Exanpl e 129 3- Met hoxy- N-[ 3- et hyl - 4- (2- et hyl - [
1,3 ]bipyrrolidinyl- 1'-yl)-phenyl]-benzam de
W@ eioposposHacet ate . CFSCO2H The titl e conpound MEEUS2008/079760

prepared in a manner substamtially the same as exanple
1 by coupling
3-met hyl -4-(2-nethyl -1, 3" ]bipyrrolidinyl-r-yl)-phenyl
gxngﬁ‘g lti‘g'etlcgglﬁ'oﬁ% @/93(}5&591%851? a®fcdrer é\@'staﬁgaﬁlfthg MR as example 1 by

coupdingi met@ythethy/Ir[d; b BAmoiti gl -1 4yl j-pheptidngine [ | wath] bidpyethoky-benzoyl
i.dinyl-r-yl)-phenyl]-benzam de trifluoroacetate The

Chlofla?-l %dscéﬁ%aéwg%s prepared in a manner substantially
the same as exanple 1 by E&g{ﬁglé@
3-nmethyl -4-(2-methyl -[1,3" [ bipyrrolidinyl-r-yl)-phenyl

5 ari-0ro-Ri X-thihpdiioreH foyh i tlazo lb-eSraobaxylic iacid [RABictyd4-@-methyl-

15 ) bi pyrr ol | of byl Pl SRR e

trifluoroacetateThe title cagpound was prepared in a
manner substantially the sanejag e le 1 by coupling
4-(2-methyl -[ 1, 3'] bi ol 'N|- > yl|) - phenyl ami ne
with 2,4-di mthybﬁ@rﬁgjhl ori de. 78.2 (M+H).
Exanpl e 132 4-Me sul fonyl - N-

[4-(2-methyl -[1, 3 Jbi pyrrolidinyl-1%Cfyl)-2-trifl uorome
t hyl -phenyl]1- benzam de tr.ifl uoroacetate The title
o bopRERES Birbist 0 tratiurr SEEREH S sy s cxample 1 by
coupiild® aASnQKAMR(BmbttRY-[E9 iTRQidinyl-1'-y])-phenylamine ith  2-0x0-2,3-
‘upZ- (@g met hyl - It 3 ]Hgli [yr% g|/pli nyl}i r-%))p- 2-}t,ri fl uo:vomet h *
10 dihygto- pHeeypraimidieolst 1-harhoxyistalsahn 461 48hy (MbEhzoi ¢ aci d.
MS: 496.2 (MH). Example 123
N-[3-Methyl-4-(2-methyl-[ 1,3"|bipyrrolidinyl-1'-yl)-phenyl]-4-morpholin-4-ylmethyl-

benzamide trifluoroacetate

CH,

,—©_<H4©7N
N Y D

Q ", .CF;COH
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'-yl)-phenyl]-4-(1-propoxy-cthyl)-benzamide

H,C,
H
@O&
H,C
N
_\_o ' /‘:>

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'bipyrrolidinyl-1'-yl)-phenylamine with 4-(1-propoxy-
ethyl)-benzoic acid. MS: 463.3 (M+H).
Example 125
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Exanpl e 133 N-[4-(2-Methyl-[ 1,3"]bipyrrolidinyl-
-yl)-2-trifluoronethyl -phenyl]-2-phenoxy-acetan de
wao eioblosposDacet ate The titl e conmpound was prepaP@HUuR2008079760
manner substantially the saae as exanple 1 by coupling
4-(2-methyl-[I,3" ]bipyrrolidinyl-r-yl)-2-trifluoroneth
yl - phenyl ami ne wi th phenoxyacetic acid. Ms: 448.2

( e i
M*[i) (2 @%ﬂyl’ [€ %%6%'801#1(1111}, (yQ -2- tlrlf?:~I olrorrfth%l %eng)} rnrl% tlngrlmde

nyI-r yl) - phenyl ] - benzanifleotoacdthtaor oacet ate The title

conpound was prepared(#n a manner substantially the

sane as exanple 1 |ng
2-met hyl - 4- ( 2- I- rolidinyl-r-yl)-phenyl
amne with 2, 4- yl y4e)Y, M5 392.2

ride.
( MtH) . Exanple 135 Beﬁ%o[d]|n1dazgi§§
1-b] t hi azol e- 2- carboxyllc aci du.g2-nme go (2-met hyl - [

1, 3" ] bi pyrrolidinyl - -yl) - phenyl ] - am’ he title

COMRe tifd cmom@ﬁza@ p@ hidd @n HRAIRET ﬁﬂi@@hﬁﬂty gk IsWmb R cxample 1 by
sane as exan? coup Ilng 2-nmethyl -4-(2

couplipgthd-mpthysl hbi tpyyrmhduwlﬂyw %tmmoyorpﬁbﬂypl@ﬁyh@lw wih nicotinic
amdbg@gqﬁ?ﬁﬂﬁ§ggég[2 | - b] t hi azol e- 2-carboxylic acid. M5

anpl e 136
4- Met hoxy- N-[ 4- (2- et hyl Hxhmpld epyrrolidinyl-r-yl)-2-
trifluoronethyl-phenyl]-benzam de trifl uoroacetate The

tit Mel(Gorpoetylwasnpdiepayleandthylaniaeind 29y laht3-aethyl-
th

4- ?Zsﬁentehsf eﬁ@%@?’%}??%&&?ﬁ%bﬁ&wﬁl enéar{nrl fl uoroneth
yl - phenyl am ne with 4- nethoxw enzoic acid. Ms: 448.2
(MtH) . 2 >

0

H C/Q\_< Hac

CH,

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-[(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,
laSats
O~
° J o
cl c
s .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'-yl)-2-trifluoromethyl-phenyl]-

benzamide trifluoroacetate



Exanpl e 137

N-[3-Methyl -4-(2-methyl-[1,3" ]bipyrrolidinyl-r-yl)-phe
wmgiopoRophenoxy- acet ami de trifl uoroacet at e TheP@T/UB08/079760

conmpound was prepared in assanner substantially the

same as exanple 1 by coupling

3-met hyl -4-(2-nethyl -1, 3" ]bipyrrolidinyl-r-yl)-phenyl

amne with phgqpxynacetcg acid. Ms: 394.3 (MtH).

Exanpl e 138 3- MeKhoxy- N—[ 2-pet hyl - [

1, 3" ] bi pyrrolidi 1 ptenyl | - benzam de

trlfluoroacetate Ie conpound S prepared in a

manner substantially t e same as le 1 by coupling

4-(2-nmethyl -[1,3"]bipyrrolidinyFcr -yl )eplang am ne

W t h 3-nethoxy-benzoic acid. Ms: 380.2 (MrH). Exanple

13dhe title compound was prepared in a manner substantlally the same as example 1 by

coup(l%enyl(% ng/)e%%{}y la&ﬁﬁﬁpz 1d1n yI}n% éJlﬁF %rértl%r?mgl )w1th 3-

dimetb}iafiEbehBgictacid. EMSO4‘6103J(NZI+H§13 pr epar ed |n a nmanner
substantially the sane as exanple 1 by coupling

5 3-met hyl - 4- (2-net hyl - [ |, Expippyk2%l i di nyl -r-yl ) - phenyl
wse[h ﬂn[élrgé{tﬁ} ]gjl IE‘Z %e%y‘rflﬂ gl]blgyg‘gh(ﬂnylWyl) pghengl’l]-benzamlde
(E) N-[ 2- Met hyl - 4- ( 2- mretthyluofdacedatkbi pyrrol i di nyl -r-yl)

- phenyl ] -3-pyridin-3-yl - acrylgn1de trifluoroacetate
The title conpowiad was Prepa ed in a manner

substantially the rrelelby coupl i ng
2-nmet hyl - 4-(2- met 3" i pyrr1 ol |nyI-r yl) - phenyl
amne with 3-pyridin- 3‘¥Iacryllc agi M5 391.3

(M-H) . 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"]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']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH,
H3C’N4©_<O )N:>
15 M. .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"Tbipyrrolidinyl-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

Oy



Exanpl e 141 2, 4-Di net hyl - N-[ 3- net hyl - 4- (2- net hyl - |
,3"]bipyrrolidinyl-1 '"-yl)-phenyl]-benzam de

W@ piophsposHacet ate . CFSCO2HThe titl e conmpound WesT/US2008/079760
prepared in a manner substaatially the same as exanple
1 by coupling
3-nethyl-4-(2-nmethyl-[I|,3" ]bipyrrolidinyl-r-yl)-phenyl

nh@b@tl‘m%;cgg‘?ﬁ) cghrg?k{%%%@%gﬁ 9¥+ Qll( %fb'sglﬁ'halmh e 30e 3s example 1 by

coupll,ng ]Ab-l(byltelthll-l[ﬁ,BﬂMbyrrdlldlyjll) }'-p'ﬂl)ep‘r;eh}ll-aﬂm[le with  2,4-dimethyl-benzoyl

1,2, 4]tri -yl -benzam de The title conpound was
Chbﬁﬁ%pg&%é7§§(§[ﬁﬁnner substantially the sane as exanpl e

1 by coupling Example 132
2-methyl -4-(2-methyl -[1,3"]Di pyrrolldlnyl-r yl) - phenyl

5 4 avtethenasiitfényd-N-[4-2- Aﬂethyilﬁ]z,&'l]blpgﬂgﬁdnhgdrﬂz«yl)d -adlwrovBhyl-phenyl]-
431. 3 (MrH). Exanple
3- Fl uoro- N-[ 2- nethylb%uF@“ﬁﬁPﬂywagn%e]b|pyrrol|d|nyl
r-yl)-phenyl]-benzam de tr,j fl uoroacetate The title
conmpound was prepared |m . -nn?ilrubstantlally t he

r

sane as exanplenl co
2- met hyl - [ 1Y DI pyr

S
ofN-ONnyl -r -yl ) - phenyl

am ne mﬁth fluoro benzoyl chlorl M5: 382.2 (MtH)

Exanpl e 144 .CFsCO,H

3, 5-Di chl oro- 2- et hyl - 4- ( 2- neth I-g@ 3']bi pyrrolidi

ny [The igle )comﬁe ]VﬂbEW?&Wﬂd@s atpannpy Hrbsaabelht e phaeap exanple 1 by

coupglglgow’@ rﬁ@ﬁ l %ﬂ%@?ﬁoh&m l-[réﬂ - -tr1 ﬁgﬁﬁ%ﬂ%’%%hé&l&rgﬁe with  4-

as exa couprin
10 methanedutiphyl- Henaoﬂcbdcmy VI8! 496 DN+, yI ) - phenyl amine with
3, 5-di chl orobenzoyl chloride. M 432.2 (MH)
Example 133
N-[4-(2-Methyl-[1,3"]bipyrrolidinyl-1'-yl)-2-trifluoromethyl-phenyl]-2-phenoxy-acetamide

trifluoroacetate
CF,
H
O~ -0-Q
J;
o)
e .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 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
waat
N N
H304©—\< /\:J\
N
° o
" .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 2,4-dimethyl-
benzoyl chloride. MS: 392.2 (M+H).



Exanpl e 145N-[ 3- Met hyl - 4- (2- net hyl - [
1,3" ] bipyrrolidinyl-1"-yl)-phenyl]-nicotinam de
wao eioblosposDacet ate The titl e conmpound was prepaP@HUuR2008079760
manner substantially the sase as exanple 1 by coupling
3-nmethyl -4-(2-methyl -[1,3"]bipyrrolidinyl-r-yl)-phenyl
amine wth nicotinic acid. Ms: 365.2 (MrH). Exanple
146 5- Met hoxy- 1H—|ndoIeT% oyl ic acid
[ 2- met hyl - 4- ( 2- met hyl - %s’?[alpyrrondinw-l?-w)-
Benpdidhwlidazajd, Eb]tﬁ‘lhﬁolt-mdaebdxghp ecid (ﬂ2-\lmh}m4e@ame1d’iyl-ﬁl ,H]bipyrrolidinyl-
manner substantially the Sﬂﬁi anple 1 by coupling
2- et hyl - 4- (2 met hyl - [ 1758)-P nﬁa ?dinyl-r yl) - phenyl
am ne mnth 5- met hoxy- |Hlnd®HE 2-carboxylic acid. Ms:

433. 2 (M+H). Exanple 147

N-[ 2- Met hyl - 4- (2- e l\y_% Q\ldlnyl _yl)-ph
enyl ] - 6- pyrazol - - Ni g0t nan1de | e conpound
was prepared in nner sdbstantlally e sanme as
exanple 1 by coupllng H,C

5 amqﬁt% n%zbtgr;f Preklarﬁg ﬁﬂl Br?%{ﬁlirmglstg)g aa%[ albsth% %nglg gXallrnple 1 by
couﬂlﬁ@H) Bi Oi gl Exa0m e, I aTrloBdikg B 11T1)- ?h&%&@dﬂﬁh@ with

denmonstrates the efflcac of conmpounds of
bGMOhMenﬁauﬂ2éﬁﬂm&uméeépwprﬂugamu§MSTH@)ééMb@Dnds of
this invention have beengf E;i%@ted to di splace [
Hl - Met hyl hi st am ne radi YA ndi ng to manmal i an

4-Mi8hbx Ry gﬂﬁ&h%ﬂf BRihybIIRREUSy IQM%%G%nMﬂEﬁIﬁh%ﬁylhﬂ%enzamlde
receptor. These conpounds dlsplay rhesus H3 affinit
10 constants (Ki)in the rargéuofoagetail to < 1 nM
Addi tionally, the conpougds of this invention have
been denonstrated by GI g -dl i gand bi ndi ng assay
to inhibit rhesus co S g;%functlonal activity
in cell menbr % pi t 1 basal rhesus
H3- medi at ed gS radlo?lgand

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)-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 -0-Q
— )
HC .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'-yl)-phenyl]-benzamide trifluoroacetate



bi ndi ng denonstrates that the conpounds of this
invention find utility as inverse agoni sts. These

W@ owposeeds decr eased rhesus H3 GTPgS radi ol i gaPdI/Us2008/079760
bi ndi ng by 0-40% bel ow basab | evel s. Rhesus H3
menbranes were prepared fromthe Flp-1n T-REx 293 Cel
Line (Invitrogen) stably transfected with
pcDNA5/ FRT/ TOxfcknvi t r ogen ont ai ning the rhesus
nonkey (Macacca M#HQtt g 0 o acid H3 receptor.
(Genbank #AY231 X ' ted cultures were
anplified in tissue cuPture flasks| by standard tissue
cul ture nethods and i nduced to express FQﬁ§ H3 by
exposure to 500 ng/m tetracycline (CEF gro) for 24
hOUhSIﬁw&bﬂmommﬂuﬂibﬁ@m@d&hhSnMﬂ&E&ﬂk&ﬁﬁﬂh&&EdmﬁbQﬂbxmnpbﬁlby
flasks utilizin per (Cellgro) Cells were

couplias 41<zw@wldm%wpgrrogdlﬁwn? Bhehepalnire pigy drmphORybenzoic acid.

MS:- kb3 y ice bath to disrupt cell nenbranes. Frozen
cell eIIet was re-suspended in 5 mM HEPES (pH 7. 4,
5 InV|trogen) at 10n1/1000E&Hﬂmhftharvested cells. The

cell. su nsion S mn t hrou auge needl e
(E-D-i3x)le hdf Hd&é@t@@ 3 321 1pggab}émﬁgécbﬁ)sp%@zw J-Pyddipedrylerylamide

di srupt cell nenbranes uspensi on was

centrifuged (40K x g, Sdgﬁﬁﬂﬁﬁk%ﬁé menbr ane pel |l et

was re-suspended in 5 mM HERPES (pH 7.4, |nvitrogen) at

a final protein concenﬁt 10 mg/ m . Rhesus H3
menbr anes mere/ or i trogen prior to
use in [3H] - stan1ne and radi ol i gand

bi ndi ng assays" esus H3 radlomigﬁ:g assay
was perfornmed using rhesus H3 receptor nes

( PrEpatIeLoRDoREs fh g%gaée%%m{nmub%ﬁmmﬂhéts% R§ example 1 by
(Perkin Elner) and SPA beads (wheat germ

10 coupdipgl dtrmathyl- 45-(:2 micihiyl-git, B Gripypraidimylt - ybgghayylamémd svith 3-pyridin-3-yl-
say was perfornmed in 96-wel |
amyéﬁ?Wdnggbglgﬁgé Each reaction contained 50 m
rhesus H3 nenbranes (20 %gaﬁ%k;pkpl protein), 50 n
WGA SPA beads (0.1 and 50 nm of 83Ci /ol

(EI'N'EZ'%tHYWF(QSnﬁhYIF[é 3(]b1pyal0hdmmbé‘ml)-ahémyh]-prMinéayjl-@@ylamide

n of tested conpound. trifluoroacetate

/%}a

15 HeC .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 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']bipyrrolidinyl-1'-yl)-phenyl]-benzamide

trifluoroacetate

CH3
CH3 H
e .
H3C
N
° J @)

H,C .CF;CO,H



The conpounds of this invention and/or vehicle were

diluted with binding buffer from 10 mM DVMSO st ocks.
wWos®aPsbat es were seal ed with TopSeal (Perki nPE&/H82008/079760

and m xed on shaker (25C, X®7hour). Assay plates were

read on TopCount scintillation counter (Packard).

Results vvere anal yzed by H Il transformation and Ki

vakyesiy gl ng{;vggapt%g?@){ 11@'3?12&%’ #Hﬁ)ﬁfagtlﬁ Ak isOfe ag_lafample 1 by

observe or a e representative
coupdmgp dumd&yb# (2-meshylf v Bibipgmrohdieyls Urghaphangthniine Talthe 2,4-dimethyl-

1. Tahle 1 appl e 149 This Exanple illustrates that
ben@wégﬁ?féﬁiee&%ﬁe St MTEY- the conpounds of this invention

has an effect on the bi olgQgj ?ﬁjlﬁctrvrty A few of the
representative conpounds of this invention were used

5 N-[2eMtthiy54-€X-amplyd-[1 3'|bipgmwo liding!- Oy F-ereand el - | 12, B]todzodr] edibenzamide
activity based on the stereqréorrerl c form Al of the

conmpounds of this Exanple vve ested for H3 receptor
ligand activity @ac 6 da Nt fle procedures as

set forth in Exa sul tabul ated in
Table 2. Table 2 e 150 Thi s Exaqu% illustrates
is invention

selective affinity of t he conpounds Hd
at H3 receptors and exhibit low activity at the MCH |
r edbptitle cgmpeundr Wes pR®pafefliimiatryanpfr sibstappathotmdsmefas example 1 by

hisineti uredrn cod wth t .
cougo e L P Ee T Bestinnigh P A8 G Tutbeude) 11 2 1rinzol
1-yl1R8zd1O RRQUNES 481 3t(Ri-s). nventr on at the MCH 1 receptor

site, if any, was neasured by the procedures as set

10 forth bel ow. Test Corrpourﬁmmpileh]e%corrpounds of this

RGN l ees  ds doigp o g o kP LS Gortice

d| I ut ed with 249 rrL of LGOubhecthdi | ution 1:250). The
test compounds were further diluted 1:4 (0.1% DI\/BO)

la %, &D

"¢ .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
JaSass
o~
J;
o)
20 e .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 3,5-dichloro-

benzoyl chloride. MS: 432.2 (M+H).
Example 145



5

10

15

20

assay resulting in the final concentration of test
conpounds of this invention to be 10 M Negative
w@0w0sdoss 40 mM of MCH | in assay buffer w th PCHUSTOMBO9I760
were transferred to the dilgation mcrotiter plates for
control which resulted in final concentration of 10
nmM Bl ank: Assay buffer cont ai ni ng 0. 4% DMSO wer e
t i . .
N F%E&ﬁfﬁsg{f% lE?,é bl&pgltrbl? = ly% e}?ﬂe‘ﬁpl ﬁé@)&%ﬁﬂ({%ﬁ%gu%acetate
of 0.5% PEI -sol uti on/vvel I re | ncubat ed for 2 hours
at room t enper at u ved by vacuum
fiItrationjus {“SE) Uni vac
Pol yfiltronic/ man). The sol ufli op of the conpound
as prepared above (50 m.), or (negative control)
or Puf f er/ DVBO (positive contrdl) werd:a8dEd to

o0 8GR RO PR GA30 43 Shot TSl S4Bt o gt 1

coup’lﬁi@b Banehplus eastyn] 1, Idppraidsy | iesH Iﬂﬂeﬁﬁl&ﬂhm@ twhtht M&otinic acid.
ids, and incubated for 60 mn. at 25C. The sanpl es

MSV@@ﬁ@Wﬂﬁbferred to GF/B filter plate. The reaction
m xture was removed by vagy rl;})f# tration, washed 4 x
with 300 m ice-cold washing er and the washing
5-Mektixly OrH -Wald | o- 2aBnbe dy [ iyacvd ttnsihly -4 1(2-abdtioyl-[ 1,BHBipkLbhdinyl-1'-y1)-
| ayer at the bottom of the plate was then renoved and
the filters were dried oM¥nyHraHeC at room t enper at ur e.
25 m of scintillation cocktaid was added and the
pl ates were seal ed and, platg anes , wer e added and

i ncubated for 1Hb0 ) m@ge. The

radi oactivity was t @ll:.\o setrl 125J
standard, 30 sec/well. Fiomthis the pelceht

i nhibition of ligand binding was neasWed. Results: In

gen ral. the conmpounds of this invention exhibited a
a8 1IPSOBPALR Ak PrEpaieg & fAnATREr FUbGBLENY EGRMA S Grample 1 by

coup‘iﬁ% E %étﬁ’yll £ ?25111%&12[] [j]l% %ﬂ&%ﬁﬁﬁm %h@ﬁ}glgﬁﬂk with 5-methoxy-1H-

ition o I ng at recept or was
indole@satbbaylicdadd. aMSl@ShM(]&hﬁ{)ent ration. This conparative
Exanpl e denonstrates that_the co ounds of this
i nvention can be nore thafeR nd tinmes nore

Ni[?lt-lg%fhiyll-@-(ﬁ-tméfﬁylf [£3§ pr%roﬁﬂﬁﬁl- § I—}@ﬁpfi’ényNg_-lpilraﬁcﬁgle-ﬂ-ﬂ%tinamide

N \ “ONCL

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 (Ki)
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Exanpl e 151 This Exanple illustrates the study of

ef fi cacy of the conpounds of this invention in
wepansiony t he wakeful ness in ani mal nodel s. MBEUS2008/079760

Sprague Dawl ey rats (Charles River, France) wei ghing

250 10 g were anaesthetized wth Zoletil R 50 (60

nmg/ kg ip) and nounted in a stereotaxic apparatus.

in th(golrah%ec 8{” lgll\qcty@ldﬁf‘/l. ( iﬁﬁféﬂonﬁl}gﬁitﬂ% %gﬁpgﬁn%@of S gq}%ennon have been

ode crewe

dembhgral@nsy QYRYS £ald® i8S BintifRt08ayap hifiaNit (Heshs ABcbAdtRGt@le functional
to the nedi an suture and 1.5 nmm behi nd the

activfityoint Q@llgaq:m‘euam:s sThig mel)lbltlph o \pasal shesos H3eme(4i§tea Gfﬂ?yS radioligand

vindigf fifenslobienithan oS sompayndire Beinverioncapb bl nvbe agonisis.
Thedd @J&@ﬂg@ GELEELATAEL UGS BBEOPRENAEL0 40% befow b

attac to a connector ter - d fixed
levelsi t h dental cenent to the cranium After three weeks

o1 BR S EB B s« W OB PSR Yo of IHI GRE BB Cell Line
(Inv%;[fez)gtgﬁ))ogta ﬁgtrtﬁ\@stf@died Bhi Cg)@ﬁﬂ%%ff‘fyf/q djf(lntvn?ogéﬁp %H@ﬁmg the rhesus

constan and |ights were 6n Tfrom?7
mon&eyn(Maoacga p\/lnhattél‘héﬁ atnsnonecid Hacoropan. {Garbadk #AYA31164). Stably

transz%gﬁfsc{n Cl&?l{lﬁésl %gr)?ta?r&%%eaga %ig%é:clu e gﬁ%%/bf &g;éa(%l@é]ﬁ§%| qulture methods
and thuc@([‘% R3pre®y rlfé@ﬁ@H@Di% cYfIsBrea@d5 oY AL RS cﬁhé" éCellgro) for 24

before the recording tivity 1n sensorinot
hourgi sAiér mducttlooesel\]/sewerer(hss@rsramdl ﬁmcﬂmbautlhung \ﬂeﬂlhsunlpper (Cellgro).

reference. e ode a ed,over the cereb corte
CellyeGaCaygat (Y & EoTE) 6t DAL oo et U PR dpgee bat to disrup
cell BRALRGIET FAREn BV hQWt Wﬁk Y@Q@s EaRrl ifSEMNIEPES (917 4, Invitrogen) at
(ECoG activity; NREM sl eep non rapi d eye movement or
10m$/11 000 vxmﬂeoﬁshmq:stedsvﬂbs chbe actl eusmasiobw@ndnawortbamghlam 18 gauge

nee(ﬁq gﬁg%?llo I vl ty eaf V@ 3&52{2 ul}egtdésrmt cg}lég?}nbranes The

cell &E&b&%&ﬁwaﬁ%}hﬁhg@@(m@pg d309ﬂﬁ-°n) NPXR IR bR RABHNRXICREpended in
sl eep: PS) characterized

5 mM HEPES (pH 7.4, Invitrogen) at a ﬁnal protein concentration of 10 mg/ml. Rhesus H3

membranes were stored under liquid nitrogen prior to use in [3H]-Methylhistamine and

GTPyS radioligand binding assays.

Rhesus H3 radioligand binding assay was performed using rhesus H3 receptor
membranes (prepared as described above), [3H]-Methylhistamine (Perkin Elmer) and WGA
SPA beads (wheat germ agglutinin scintillation proximity assay) beads (Amersham). The
assay was performed in 96-well Opti-Plates (Packard). Each reaction contained 50 ul rhesus
H3 membranes (20-30 pg total protein), 50 ul WGA SPA beads (0.1 ug) and 50 ul of
83Ci/mmol [*H]-Methylhistamine (final concentration 2 nM) and 50 ul 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 in Table 1.



10

15

hyper synchroni zati on of the theta rhythmin the visua
area. Analysis of the ECoG signal was perforned
wa@eioomsaosTal |y by nmeans of a conmputerized systRET/US2008/079760
di scri m nating between the9oarious sleep phases using
sequenti al spectral analysis of ten seconds periods
(Del tanmed's software "Coherence"). The conpounds of
this invention were dissol yggiin 0.6% MIC tween and
adm ni stered by oral route Do) The vol une of
I nj ecExanpled®. 0. SAIdO0di of phody Inedrghhgoniva: Yoypes| of
anal ysis were used to quantify the effects of the
conppunds of tNhi Bh?@ﬁfﬁon onlﬁmbéﬁmWﬁﬁ%$ﬂﬂﬁE@§
vari@abl es: the|o QM{ Hﬁl od ag 1ﬂHn§ﬂ%s QY - peri od
anal ysis. The resu ts are )resse m Rt es (on
hour} peripd anal ysi s» per as the percentage of the
contfrol val ues [(100% Statistical analvysis of the
dat a mas<%%rried outoﬂglng t he St udent -57 t test fof
pai red tes—to_detgrgrne signi-fcant éalllalIUIIb rom
control 3§Iues. ExanBIg 152 $tress-induced ul trasohic
vocal | zatggons tlest 1 npgadult rats This Exanpl e
illustrates the study of efficacy of the conpounds]| of
this invention as anti depixeswiovEl9%agents i n ani mal

s BT ERTEEh b TG TsRe N Eaar R U TSNS of s invention

has Ml%?%%t &Ah& Jf%%céﬁemm&?' Rafde Bf“tllikg réﬁres‘éh‘@aﬁa@ QBfnﬁounds of this
distress calls in the adult rat: effects of rmrplne

inveaneh ereaodd az‘élm negplPeybhephiardiioenagy b@O‘/Iog,mé?l a8t1VIF§ab®ed on the

raining sessiondn a cag
stere§anE gy o8l i BB FVEDIRS Eoumalco o, ket @ 3 rocepror
ligafd RNy iVIdcorda@b with@Ed ploeeRNOACASef rf ilMxadPle MBI €he results are
delivered every 7s and ultrasonic vocalizations (UV,
tabupipgdn)Talsere subsequent|y recorded with the U travox
syst em ( Nol dus, Vﬁgeningenq,TFEZhbtherlands) during 2
mn. A rnodified ultrasound @B¥éctor (M ni-3 bat nodel)

connect epl tjo EExﬁhﬁ)[éJNB.OHE %ﬁﬁnﬂt‘ﬁ%%ﬂﬁhésh@%f”m
ul trasoni c |sound i nto audi bl e sound

membrane (nM)

(IJ

3 7.3
5 120.8
11 2.5
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 uL, 10 mM, 100% DMSO). Each of the test sample was diluted with 249 uL of 100%
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The signal was then filtered and sent to a conputer
where the U travox software recorded each bout of UV

WO baw/05263 ed nore than 10ns. Rats were sel ect eBCDOS1008079760
basis of their UV duration9f>40s) and subjected to the
test, 4h after training. For the test, rats were
pl aced in the sane cage as that used for training. One

DM%‘%‘?&HM& ?59@k T BstBOmpdtndy@sredghh4esifiend (b’\f% o DMSO) during

uration and frequency mere subsequently reco
assaWrdshltinigan thet fira conceps it afuest ngmﬁouﬁds of ﬂ[ﬁeln@vemmmun ds 10 uM.
of this invention were admnistered p.o. 60 mn before

Negatagr Comgrol Ed@ il ef YK F6p essdy buffﬂﬁﬁvﬁ@ 0t4§/s PM$O mepre tramifegred to the

le.further. il]lustrat

it e REURAES By ppi Ao ERehl RS e lsafiiioRio%im

Blarfkd sty bidf@ HolBiniAPdabs DMAE wREOEERAW R dWB $hAdilution microtiter plates
nodi fication of that described by Porsolt et al.

forb(lemﬁs'?) Depre55| on: a new ani mal nodel sensitive to

A oBERS TROUIR B30 BFh ¢ hGar A0S iORAT gt o FpSibated for

2 houd 6 ﬁi@iﬁ{ %ﬁﬁpe@aﬁﬁ‘ﬂea' PEINGayvadisved 2y Q&)uuhpﬁﬂralﬁﬁh gﬂsf-t Héfore pipetting
30 cm Two swi nming sessions were conducted (a 15-m

(UniveaPoiyhigfraesWiamménl | Bwewl@bin dfathenompowd&smrnpetratal)ove (50 uL),

r each svv| at s. were placed un
Nﬁi@x i (RgRAtmeOREP Q%Pwﬁﬁm Hepigve *fﬂ%mﬁtwaﬁ e @  96-well round
bottémt?ﬂoltﬂtér%lé’ﬁ@sTHa@WL?gf [CRIFLIRGnG t§§luﬁ01'inv&rzls ta@c‘fetd foﬁg\%d by 100 ul of
conpounds ‘of this invention were adm nistered p.o
menthmwesqsﬂﬁlsmnn Bh¢ phatdsrwemi algped esigh the bl 260 1mubat@éffor éO min. at
Lhe tes AIthou e i i on has_been il lustra
257G,y ThE SERIES Bt A Bt daiGhE alishplEe TR el gyt S removed
by \%@ﬂﬁ{lrﬁﬂ%tlé‘@ ReIRE 4 kiR B doh gl W@olép%asﬁ %hﬁ[ffertahﬁ the washing
i nventi on enconpasses the generic area as herei nbefore
solutlprs slas s@doveddry vagsumoidirhiieat Tha w‘tﬂondlasfnmtdhcrbntt@nmmhe plate was
irit

thenfr%@gg%f a_ng_th? temﬂvg 12 rdt Ieg gg?fﬂﬂaht af . roosrg tempera ure SZ%O;ﬁeof 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 '*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
anacsthetized with Zoletil® 50 (60 mg/kg ip) and mounted in a stereotaxic apparatus. Cortical
electrodes (small stainless steel screw clectrodes 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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1. A conpound of formula (1) : wherein R Rl, R and R3

are the sane or different and i ndependently of each
w@rdenswhosen from hydrogen, (G -C 4)al kyl or BFBUSRA8/079760

is selected fromthe groupoonsisting of

di met hyl am nonet hyl , net hanesul f onyl net hyl ,

phenoxynethyl vi nyl benzene, ethynyl benzene,

in frdheHF %ﬁje't@ %?ci?ﬁﬁ%%ﬁureo)bﬁa%ge ah%%grl llum reference electrode) Cortical

d|hy enzo anyl, oxo-tetr enz

clectredes o;dere xthohked t@x@onﬁﬁcmrdﬁ\gdhehedlehyﬁfeaﬂ))anzbﬁ)chdomtlm yental cement to
di oxot et rahydro- 1H benzo [e] diazepinyl,

the GraRiy®z opyri di nyl, benzotriazolyl, benzoimi dazolyl,

OX Qepfl m{f&é?\ggﬁﬁzgf %Q%%Wﬂve r'e@&’s%lry | anihffiageley :placed in plexiglass

napht hyr i qui nol rnyl, "benzoim dazot hi azo

cylinalers (diOrwﬂl drametd’r)rwuihrfyde acpass to Ifgdd, artdrwa:znl Yhe tetrtpe&rmyde of the room
t hi azol rofu j di nyl ;_wher
was dhpfcgpsfast 6%? yanéuleér? D eaR IR o vt T s The rats were

recoYﬂeHrYr&nsll@b§1t11: ttd@rﬁ mS ﬁ{u%?é afcd E&{Ehaﬁlv%%l_@}s éﬁﬁgrﬁpﬁé(y (D1), drug day

i sopropyl;, propoxyethyl, “phe

hyl ,
(D2 banizogst drugeddyoddB). of dhllQJ|© (0 retith &3y ,or @Fl% (I, were etlpinistered 15 min
bef &ganes Ifonyl sul famoyl , di et hyl am no,
CIORE ¥I6 Pl H%thylan1no 2- hydroxyethylanino

2- ﬁ%ﬁerXﬁtsQHsloﬁﬁlo@& arfCEY] QOHIRE Rydre r&%ﬂ%@lxlyf REARXYson with the
pyrazolyl, 3,5- dinethyl-pyrazolyl, 1 mdazol

refetenécad odtydde pincad ow;rl the pyreballiangdriexo Wi dhaads wepq/duffidremyahted

R paRG{ CVRURGEAR] Prde g ol SuGESBO6 (BORg) sctivity:

or Ni(lﬁ@lsleefa rﬂﬁ&?&%rc@éye@ﬁo@eﬂ%ﬁ bPYTBY Wvealdbasihey) @R terized by an
t hereof. 2. The conpound according to claim1, wherein

R isrenst hny|e1ecRo¢chr¢®tahyV1ty_;rde@€lopmmt aﬁ]hilghagmml@de slow waves with

hy drogg é f e co ound according to claim1, wherein
R PYMGRYpOLS epISI%l thyl or CF ; R and

- REM sleep (rapid eye movement or paradoxical sleep: PS) characterized by

hypersynchronization of the theta rhythm in the visual area.

Analysis of the ECoG signal was performed automatically by means of a computerized
system discriminating between the various sleep phases using sequential spectral analysis of
ten seconds periods (Deltamed’s software “Coherence™).

The compounds of this invention were dissolved in 0.6% MTC tween and
administered by oral route (po). The volume of injection was 0.5ml/100g of body weight.

Two types of analysis were used to quantify the effects of the compounds of this
invention on sleep-wakefulness variables: the one hour-period and the six hour-period
analysis.

The results are expressed in minutes (one hour-period analysis) or as the percentage of
the control values (100%). Statistical analysis of the data was carried out using the Student's t
test for paired values to determine significant variations from control 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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R3 are hydrogen. 4. The conpound according to claim 1,
wherein R is phenyl or phenyl substituted with one or
woreee/ospoetips sel ected from fluorine, chlorine, PeEUR00§/079760

i sopropyl, propoxyethyl, CB3, CN, nethoxy,

di f | uor onet hoxy, nmet hanesul fonyl, sul fanoyl,

di met hyl am no, N-fornyl -nethyl am no, carboxyphenoxy,

0X =

pyrq}:llg g%clg?&g%é%g)ﬁg){%%?t%f;?%‘;g g&}éhﬁﬁﬁ@g g]aélf‘?y Van Der Poel A.M,
Noath EdZ0| MiczeloXax @l 939) Wﬂ@@eal)da‘etﬂmp%rofdﬂﬂwdonic distress calls in the adult

phol_i nyl net hyl or 2-o0xo- pyrrolld
rat: gg DM AP W&Iﬂgb%oeuaéfmwef Py Wﬁw@gg, 5%%&7&1 Rats were

plactd Pdpabt?%ﬁﬁl Eémﬁ' in dia %¥ ‘é\fl@l PERRY Etféé‘lyénd ﬂoor (MED Associates, Inc.,

0XO0- tetrahy ro- benzof Uranyl, benzodi oxol yl,
St. Alibhysd \6Be nEaati abocitniey Bhocks (0.8 mA 3s) were delivered every 7s and ultrasonic

t | H b |
oo S AL TG RSB ST g vgm (s
Wag@ﬁ{%}geﬁ | RS NWHEAakdd) gﬁhﬂ? 2. fRL hwl nﬁﬁlﬂéﬁtlnﬁ%%‘un@ de@aﬁ)r O(Mlm -3 bat

ound according to cfaimi, wherein R4 I's selecte
modfh) emmuticredtth ylnaierapbmet Wwyd ysedeo Ittanléelwh ﬁkmydmresdnyid into audible sound.
Iben

henpxynmet h vi nyl. benzene, eth or
The gl Byt HEATHAeroh PhR P8 G PORANR) Voot (latp pgre recorded

eacth(fLﬁ IR sh (hfled hidof HRG- lozns TR@tsWP@E‘I@Qte@Q)‘ﬁOtBQ bA¥s 'b@ their UV
claim1, wherein R4 is pyridinyl or pyrimdinyl, which

duratign (334(]5))&1&1 Jupjstadgo ithategd4oaerdraimng.eFoi theSestMrath were placed in the
chlorin

SAMS Cifet 1?0'5?/ elfsﬁé tiLétrﬁri'ﬂi}mz‘%be fl'/et hﬁéﬁﬁ%ﬁ &} MHbrshis dghivered and UV

(dur§t10nT2Hﬁ1 ﬁ;&#ﬁgﬁ’é’m S §@Jsgdl1[&tl§ Pecor@dyith tﬁ’éﬁ@l’tﬁ'v@x RAtdr? during 2 min.
sel ected from i m dazopyridinyl, benzotriazolyl,

Thebempwmm&@ﬁﬁo$yW@ﬁUXUw@ﬁhymmnM@@dpalﬁﬂ@an@bﬁneﬁﬁmmplyl,

i ndazol yl , naphthyrldlnyl ﬁyinﬁglnyl or
benzoi m dazot hi azol yl éptionally substituted

one or nore tines WF&QG&%MQEMHgyﬁﬁhﬁQﬁéne hydr oxy,
met hyl, isopropyl, nmethoxy or pyridinyl.9. The

coﬁptsuﬁaaraplcoﬁmﬁhnlg ilh@stnateai tie 1studshef eifficaRyi of i eempetinds of this
1nven{1on AR p\éss’wet argleralltzs n thnal models.

The procedure was a modification of that described by Porsolt et al. (1977)
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
(21°C) to a height of 30 cm. Two swimming 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 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
arca as hereinbefore disclosed. Various modifications and embodiments can be made without

departing from the spirit and scope thereof.



thienyl or thiazolyl, which is optionally substituted
one or nore tines with nethyl, phenyl, benzoyl or
w@0ogsa093 . 10. The conpound accordi ng to cl ai PEIPS2008/079760
wherein Ris selected fromdetrahydrofuranyl or
pyrrolidinyl, which is optionally substituted one or
nmore tines with acetyl. 11. The conpound according to
cl ai m 1whi ch i s having thq;@ mrgla (11): wherein R
R, R, R3 and R4 are as defin inclaiml1l. 12. A
VWumhaﬂmamdu$|cal conposi tion conprlsing a conmpound of
formula (I): wherein RL Rl, R and R3 are the sane or
di fferent and independently of each other chosen from
1 hygg n&9¥ﬁﬁhﬁmﬁg¥ or CF3; R4 is selected from
t he group consi st of di met hyl am nonet hyl
met hanesul f onylgret hiR, phdhpxynethyl V|nylbenzene,
et hynyl benzene,|| vi nyl p di ne, henyl benzof ur anyl ,
di hydr o- be 9?&¥an ) ox t et ahydrobenzofuranyl
benzodi oxol 0xQ* ch onEry N dr obenzo- d|0X|nyI
dioxotetrahydro- IR+ berzd[ e] di azeprNyl ,
i m dazopyri di nyl, ﬁenzotrlazolyl benzoym dazol yl ,
oxo-dihydro-ben20|n1dazolyl i ndol ndazol yl ,
napht hyri di nyl, quinolinyl, benzoi 'dazothlaquyl
pyridinyl, pyrimdinyl, pyrrolyl, triazolyl, thlenyl,
thWﬁ@ﬁWWl tetrahydrofuranyl or pyrrolidinyl
Whﬁr ﬁllw eﬁl%lg ar tlfe.p m%n d1f réc‘nlf%ﬁ% r]{(fJ éen eg 01:o eacH%Eher chosen

times a su uen ecte

hydroxyﬁnﬁemﬁybgn@QDNCDMk§nﬁnggyI propoxyethyl
phenyl , benzoyl, nethoxy, di quoronethoxy, CF3, CN,
ac 8y sclagtadrfzeTa diet grovy ponsisting aﬁéwethﬁarﬁ@pﬁwfw no,

Nforny Yy
SRyt S 0 e
pyr azol yinylﬁl;rﬂmedplli@tyh)blenmfﬁraﬁﬂ, ihydionbahagfkatlyl, oxo- tetrahydro-

trlazol% oxazolg g yridiny
enzofuranyl, 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, CFs, 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, morpholinylmethyl or 2-oxo-pyrrolidinyl; or

a salt thereof or an enantiomer or a diastereomer thereof.,

2. The compound according to claim 1, wherein R is methyl; R, is methyl or CFs; R; and

R; are hydrogen.
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oxo-di hydro-pyridinyl, pyrimdinyl-methylam no,
N-acetyl - pi peridinyl, norpholinyl, norpholinyl nmethyl

wW@e002082065 pyrrol i dinyl; or a pharmaceutically PCT/US2008/079760

acceptabl e salt thereof or %an enantionmer or a

di astereoner thereof in conbination with at |east one

phar maceutical ly acceptable excipient, diluent or a
carrier. 13. The conposition according to claim 12,

wherein R4 is phenyl or phenyl substituted with one or
noiTée goappsdsetedinecofctadm If, whordimR ,is olethyt;iRas nedtythyt CF3; R, and
i sgpropyl, propoxyethyl, CF3, CN, nethoxy,

dlﬁﬁﬁﬁ%QWﬁﬁgﬂﬂxy, nethanesulfonyl sul f anoyl ,

di met hyl ami no, N-fornyl-nethyl am no, carboxyphenoxy,

oxo-di hydro-pyridinyl, pyrimdinyl-nmethylam no,

py Taz obmpourd, dseakidimet thelaiqyir, afzhafej/ri R4 ismphdaglalr phenyl substituted with
triazolyl, oxazol t er|d|n

mo PPhSY %Hgﬂ glfemaeyeafﬁd? g fu %%e? sﬁ aflm Yl4isomqRyl, propoxyethyl,
CORRpQSiy! ﬁ@th@f%‘?iﬁﬁﬂdﬁgm&%@ %éﬁlé]n%sulm [ &Lyl §1rnethylarn1no

sel ected from®benzof uranyl hydr o- bénzof uranyl,
0X N—fwﬂwbhmdeenz@fbmaplyduoxb,merﬁhyxkdpyhdmyl pyl‘ll’nldlnyl-

benzodi oxi ny
i BT BT AR L Silizethel-razelph fgidegpiyl. wiazolyl oxazolyl,
OX - SRR dlnﬂ\’f}h&ﬁbhbl%nﬂﬁkih?[‘éﬂi Bxs- B%Bl'l&ﬁﬁed one or
more ti'mes with chloriné or nethoxy. 15. The
conmposition according to claim 12, wherein R4 is

R R R R AR A ——
2- Bﬁf}ﬁmﬁyﬁhbwrﬁ{pl r&o-t@fri@ﬁ@ﬁéﬁ%hﬁb@ﬁ ‘&‘ﬂzodloxolyl dihydrobenzo-

benzyl oxynet hyl “or nor pholi nyl . The conposifion
ac doxdiyhglioxo-tstrahydra-d H-bdnepfsi] ahazdpalyd onpmmldon@nﬂawhwg is

the for V\,here n R are _as
e PPt it 95 ormOreisneS gt e AR P e a
(1) according to claim1l1, optionally in conbination
with a pharmaceutically acceptable carrier, for the
pr darcempamdoiccerdpizdo whemut, mbatcic Baposicriceddronor t he

ﬁ %F}I;llt @?%p%gk?ygs qY SHGSSlelffOIly r%gthfyf %H‘ergogglm%{hyﬂRfinylbenzene,
ethynylbenzene or vinylpyridine, which is optionally substituted one or more times

with fluorine.

The compound according to claim 1, wherein R4 is pyridinyl or pyrimidinyl, which is
optionally substituted one or more times with chlorine, methyl, 2-hydroxyethylamino,

2-methoxyethylamido, benzyloxymethyl or morpholinyl.

The compound according to claim 1, wherein Ry is selected from imidazopyridinyl,
benzotriazolyl, benzoimidazolyl, oxo-dihydro-benzoimidazolyl, indolyl, indazolyl,
naphthyridinyl, quinolinyl or benzoimidazothiazolyl, which is optionally substituted
one or more times with fluorine, chlorine, hydroxy, methyl, isopropyl, methoxy or

pyridinyl.
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rel ated di sorder, denentia, Alzheiner's disease,

multiple sclerosis, cognitive disorder, attention
waledovosroehyperacti vity di sorder and depressi onPCI/BS20081€79760

use according to claim17, sherein the sleep disorder

is selected fromthe group consisting of narcol epsy,

circadi an rhythm sl eep di sorder, obstructive sl eep

9. 25’ ﬁﬁ@coﬁﬁ5ﬁtﬂdalcgoﬂdhgb[o T %e?e‘i}{jlé %%He@t%ﬁ f}o?lg%réolylé triazolyl,

rome, excessive sl eepiness an r owsl ness
mediieatl ioothisdotid; ehitk ¢t optiblallyThbstisiecdanc or diangtitnes slithimethyl,
17, wherein the sl eep disorder is narcol epsy. 20. The
us@hﬁﬁ’&Faﬂﬁéofﬁw%lﬁﬂﬂ1l7 wherein the disease is
cognitive disorder. 2 1. The use according to claim
17, wherein the disease is Al zheiner's disease. 22.
10. Th dhosempawoniracogitgdoclann, iy‘h,ere\imm sisaletted fahing eaahzydrefuranyl or
ress %3 The us accor di to claim17,. wher
F hBVa CRD i da ey S b e SIS Ay 5Ty
cla|n117, wherein R is phenyl or phenyl substituted
Wi th one or nore groups selected fromfluorine,
11. chiToe compouret dvgdrdingsto ptappyll whiph oplowyret thy formOE3(11CN,
nmet hoxy, difl uoromethoxy, t hanesul f onyl, sul f anoyl,
di et hyl ami no, ON-f o | - metthyl ami no, car boxyphenoxy,
0XO0- dlhydrisg%ﬂhglnyl rim | met hyl am no,
pyrazol yl , | blys |n1dazolyl
triazolyl, 6&azo| I, ty el |
nmor phol i nyl met hyl E 0XO0- pyrrolld“nyl 25 The use
according to claim17, wherein the ound is having
the formula (I1): wherein R RI, R R3 and R are as
defined in claim1. 1)

wherein R, R;, Ry, R3 and Ry are as defined in claim 1.

12. A pharmaceutical composition comprising a compound of formula (I):

R 0

wherein

R, Ri, R; and Rj are the same or different and independently of each other chosen
from hydrogen, (C;-Cj)alkyl or CF3;

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
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13.

14.

15.

16.

97

said R4 is optionally substituted one or more times with a substituent selected
from halogen, hydroxy, methyl, ethyl, isopropyl, propoxyethyl, phenyl,
benzoyl, methoxy, difluoromethoxy, CFs, 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, morpholinylmethyl or 2-oxo-pyrrolidinyl; or

a pharmaceutically acceptable salt thereof or an enantiomer or a diastercomer thercof

in combination with at least one pharmaceutically acceptable excipient, diluent or a

carrier.

The composition according to claim 12, wherein R4 is phenyl or phenyl substituted
with one or more groups selected from fluorine, chlorine, methyl, isopropyl,
propoxyethyl, CF3, CN, methoxy, difluoromethoxy, methanesulfonyl, sulfamoyl,
dimethylamino, N-formyl-methylamino, carboxyphenoxy, oxo-dihydro-pyridinyl,
pyrimidinyl-methylamino, pyrazolyl, 3,5-dimethyl-pyrazolyl, imidazolyl, triazolyl,
oxazolyl, N-acetyl-piperidinyl, morpholinylmethyl or 2-oxo-pyrrolidinyl.

The composition according to claim 12, wherein Ry is selected from benzofuranyl,
dihydro-benzofuranyl, oxo-tetrahydro-benzofuranyl, benzodioxolyl, dihydrobenzo-
dioxinyl, dioxo-tetrahydro-1H-benzo[e]diazepinyl or oxo-chromenyl, which is

optionally substituted one or more times with chlorine, methyl or methoxy.

The composition according to claim 12, wherein Ry is pyridinyl or pyrimidinyl, which
is optionally substituted one or more times with chlorine, methyl,

2-hydroxyethylamino, 2-methoxyethylamido, benzyloxymethyl or morpholinyl.

The composition according to claim 12, wherein the compound is having the formula

(1I):
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R (n
wherein R, R;, Ry, R3 and Ry are as defined in claim 12.
17.  Use of a compound of formula (I) according to claim 1, 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.

18. The use according to claim 17, 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.

19.  The use according to claim 17, wherein the sleep disorder is narcolepsy.

20.  The use according to claim 17, wherein the disease is cognitive disorder.

21. The use according to claim 17, wherein the disease is Alzheimer’s disease.

22.  The use according to claim 17, wherein the disecase is depression.

23. The use according to claim 17, wherein the disease is dementia.

24. The use according to claim 17, wherein R4 is phenyl or phenyl substituted with one or

more groups selected from fluorine, chlorine, methyl, isopropyl, propoxyethyl, CF3,
CN, methoxy, difluoromethoxy, methanesulfonyl, sulfamoyl, dimethylamino,

N-formyl-methylamino, carboxyphenoxy, oxo-dihydro-pyridinyl, pyrimidinyl-
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methylamino, pyrazolyl, 3,5-dimethyl-pyrazolyl, imidazolyl, triazolyl, oxazolyl,
N-acetyl-piperidinyl, morpholinylmethyl or 2-oxo-pyrrolidinyl.

25. The use according to claim 17, wherein the compound is having the formula (I1):

(In

wherein R, R;, Ry, R3 and Ry are as defined in claim 1.



