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5 10 SUBSTI TUTED N- PHENYL- BI PYRROLI DI NE UREAS AND
THERAPEUTI C USE THERECF 15BACKGROUND OF THE | NVENTI ON
Field of the Invention The present invention
relates to a series of subsfituted

N- phenyl - bi pyrrolidine ureas. The conmpounds of this

i nvention are nodul ators of H3 receptors and are,

t herefore, useful as pharmaceutical agents, especially
in the treatnment and/or prevention of a variety of

di seases 20 nodul ated 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 bipyrrolidine
ureas and internedi ates therefor. Description of the
Art 25Hi stam ne is a ubiquitous nessenger nol ecul e

rel eased fromnmast cells, enterochromaffin-like cells,
and neurons. The physi ol ogi cal actions of histam ne
are nedi ated by four pharnmacol ogi cally defined
receptors (HL, H2, H3 and H4). Al histam ne receptors
exhi bit seven transmenbrane domai ns and are nenbers of
the G protein-coupled receptor superfamly (GPCRs).
30The Hl receptor was the first nenber of the

hi stam ne receptor famly to be pharnmacol ogically
defined, with the devel opnent of cl assica

AN g A T e T AT AL S

of the i mune systemis c@rBRHOF used for the

treatment of allergic reactions, the Ill receptor is

2 al so expressed in various peripheral tissues and the

central nervous system (CNS). In the brain, Hl is

i nvolved in the control of wakeful ness, nood, appetite

and hor none secBAIGKIGROUND OFThEE HR VIERCHQMNr is al so
Fiel ﬁg%eiied.in the CNS, where it may nodul ate severa
w‘ﬁ? BIEERYIOT ne| ydi ng cognition. However, H2 receptor

antrag gRisehiSinbaMRnPEIfRI b &Y sBRE B ARNELOP ?\dpﬁ&yl—bipyrro lidine ureas.
anel i orate gastric ulcers by inhibiting

The hompaumids ef thesireatomastmednlacisdhf & regeptors and are, therefore, useful as

pharmaceutical agents, especially in the treatment and/or prevention of a varicty of diseases

modulated by H3 receptors including disecases associated with the central nervous system.

Additionally, this invention also relates to methods of preparation of substituted N-phenyl-

bipyrrolidine ureas and intermediates therefor.

Description of the Aﬁ

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

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

immune system is commonly used for the treatment of allergic reactions, the H1 receptor is
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by parietal cells. Cassic H2 antagonists include
cinmetidine, ranitidine, and fanotidine. It
shoul d further be noted that H4 receptor function
remai ns poorly defined, but,my involve inmmne
regul ati on and i nflanmatory processes. H3 receptors
have al so been pharmacologically identified in the
CNS, heart, lung, and 10 stomach. The H3 receptor
also (fixprassed g wviots dgriphsralk Hssweoemb thensentahp ereope xiro(ENS). In the
. | Di-t ] OW S h HE 22% . H2:..21% H4: .
braif51 Rl 8 %° RUETRE RTR L ot P80 AL pp Lorotion.
NeTheons2 i dcdpiser By alsd &peesBodiLINONATNE C whefeitomag epbdilate several
i n nonhi st am ne-cont hi ni ng neurons in both the central
procgyegs. plcludigr apgmben oudowgeare 2 reqspivd cintagonistso have primarily been
deverfépse%iqg]aﬂl%ﬁo e als?r?c %grglbatiﬁﬁibgtp % Hi&lar%%lsf:?ma 1dt/68r astric acid secretion
synt hedi's 8 oether: Hetro ransmtters, 1nc u%|n§
by pag&tydetiBolidisic H2Lntsl@nam includs oinepidiephaitidindaad famotidine.
serotonin. O particular note, presynaptic nodul ation
of Ithiheukinfurtaer bt aeted thyy HABrogeplondunstign r¢maignpoorly defined, but may

vl B A B P A BEERRES ey Si'Gnal 1 g

paHwaysiorkiBaveyse bedn piadin@cdlOgival identriedsh ohdgNSaheart, lung, and
processes. | ndeed, extensive preclinical evidence o
stomjaglyi dhe B3 rpq;p@[tormff@s siamificapdy dromhotheighipiamee receptors, exhibiting low
ep- l n LbOYr7ho t 3§y t
s Sh SRR U S TSRO TRRTLIE B SRUORULR' et o
histadligs inbyroAnth aenbhfl amies pedssnFitist ieserotcs efteieinSnonhistamine-containing
(Schi.zophreni a, Al zheiner's disease, attention-deficit
neurpgErbeath fgi qepinali agrnsaipherphpqrypitoiysiemy; dwaddition to histamine, H3 also
modgﬁgars Ghe irQl%asea%/&p%sln%}’s) oﬁ Sinef Belﬂjoggﬁs%ﬁfti?rs( %Tlﬁﬁl[llge Qcc'éfylcholine,
and i nsomia), cardiovascul ar disorders (acute
dopamjioe andliepinephetiar etd geptonies pOf glationli sae,dpresynaptic modulation of

.. (asth , .and_gastrointestinal djsorders. See i )
hlsfaéféﬂ%-r F‘)W,bykéﬁ RS sgdlisratregnigioneRliol] apddd? secapiors ig the brain.

8) : 110; tery. -
oA 4463 gy Fohespdygt, gL TGS cotPB o v
physs@ogivd girostssasc thudezt) gxtemsiat mdclinicd keidenempiadivetes dfat H3eplays a role

) resenH i nve t%%& have been di sclosed to be nelanin -
lncéﬁﬁEEn%F%%Vﬂ@E OMeOS@For ant agoni sts, see

SPREJdbIaSR 1of 193 SunEihe Ry he? d3Af188: thel rSRQEMdoNGNRKE and central
be pointed out that there is no disclosure as to the

nerveies $ysieny dsbrdete(Scbrppuntie, dizdelnsbdlitdiss, eitantain-ddfeitHy peractivity

ol S opT5 &S, rrarono 55 Sk ek Sl rarolesy an

inso@HRY,! chidiRdsdiphre apbrdRtPYEORL | difardlieastASionl! RSpIMEry disorders
H3 receptor ligands for treatnent of H3 receptor

(asthregudrglt pdtronSsting clisbedars. See generally, HanpeckaBsarham. Pharmacol. 2006

e BPaEEDATb s he iRt o MRS RBRS RO GV S o me
ur Ragend§, EbrasdRAethAFLidnewhat s‘_cructgalfﬂ?rreﬁmd%ttﬁe t@&ﬂpounds of the

further scope of the applicability of "the presen
pres¢rvieventiom hayd bednetisiescd jp &c emtlarfin sonecntatieg hodnsoe (MCH) receptor

description.th I . Y T | NVENT] ON .
aote L Ry 13 TRET Gt Founth PRAE HNEYED A out tha
theredlks noQfigBlbsard 49 toah& astBeiyUlf B8 cbRpdithds AERREE therein at the H3 receptor
ant agoni sts and/ or invérse agonists. The conpounds of

site.fornul a | are not specifically disclosed, nor

ex ldfied. nor are their activity as recept or . i

e e Aedrbg oot i inbuBRct pSi & Freronce in their
entirBlgt ent 7, 223, 788 as nentioned herei nabove. Moreover

unexpectedly it has now been found that the conpounds

of formula (1) are selectively active only at H3

receptors and exhibit low activity at the MCH 1

receptor site, which aspect becones even noré

15apparent fromthe detail ed description that follows.

Thus in accordance with the practice of this invention
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(1) wherein 20 R R, R2 and R3 are the sane or
di fferent and independently of each other chosen from
hydrogen, (C -C4)al kyl or CF3; R4 and R5 are the sane
or different and i ndependengly of each other sel ected
fromthe group consisting of hydrogen, n-hexyl,
phenyl benzyl , cyclohexyl cycl ohexyl net hyl and
th|o ylnet yl.:. wh said R4 a
opt M ERE TG s Ghiet Grbiop it 2Pl tbfes,of substitoted N-
pheﬁ’ﬂﬂbcﬁf) SIefte S8daClsedidchom iRl 0aptbroligatl for @¢hrdt bhal3 receptor
4 and R5 are not S|nultaneously hydr ogen; or 114
1egﬁﬂdd§5ﬁi@%@ﬂmmogether with the nitrogen atomto which
h are att d forma heterocycl
{1 dif HEo GhoTiEtEan RS O oR "Dy ar rdRe s BB dfhareton of the
subﬁltﬁ)ﬂeﬁ@\f ﬁﬁéﬁﬁblp@ﬁbﬁﬁ‘i‘% RQs ad dBcldbdiehigni soi ndol yl
wherein said héterocyclic ring is optional
sul3thet obpdtsomsl dirthepseons ﬁﬁéhwpﬂlfébléi@bﬂf ithei@gsent invention will

beofe ApR Ny SRR 1L Cat RPSEELG! bR no. Thi &

invention further SUMMLA@@SO\WHE@NVWI}@W t he

conmpounds of fornula (1) including 5 various

endntrposiegls, i hamwsb@net)gm thapthe sompountoL derofuds thyprg uscful as H3
receﬁ(?é'ag 3§8n16’[§(?\1}g§)t§ gnev\r% fei@lts%hoifhe cghlzjf){lﬁ%e&tfbﬁﬁhlﬁ P?Ire%ot specifically

arnaceut | cal

dlsc%%@@ Mhcy éigmgﬁﬁed) mofefeeth6i@ HpaViRLss B rtaiptot] a&ta{gbﬁmﬁﬁ 1nverse agonists
as their t era%ggtlc use in alleviating vario
Suggﬁsmameg SaRBteht A28, htssameriiongd pereinabpien: dYIOIfeewryuprgedly it has

o SR ERE TR T B AL Py 5 o

and "BMIWBINGSW activity a%SthuSHG'JHl@h@béptort bige, exhicRS&ben becomes even more

"(G-06)al kyl " includes neth¥ and et hyl groups, and
appgﬁﬁhﬁ@ﬁﬂh%ﬁ%m#@dh&ﬂqﬁpﬁﬁ@ﬂé@hﬁV%pyI butyl, pentyl and

F)

et s BB E TS Aot I aRiofUe: TRYied  compound o
1bn§m§(355|ons such as (CIC4)aIkoxy "(G - C4)th|oalkyl

"(G-C4)al koxy(dC - C4)a&§y| hydroxy(Cl C4) al kyl "

"(Cr 15Coa|ky|car v C C4)a|koxycarbonyI(C

i -C4)al kyl " R(CI )alko rbo

R

R M

- wherein

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

R, and Rs are the same or different and independently of each other selected from the group
consisting of hydrogen, n-hexyl, phenyl, benzyl, cyclohexyl, cyclohexylmethyl and
thiophen-2-ylmethyl; wherein said R4 and Rs are optionally substituted one or more
times with a substituent selected from halogen or CN; provided that both R, and Rs are
not simultaneously hydrogen; or

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

heterocyclic ring selected from the group consisting of pyrrolidine, piperidine,
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"am no(CG -C4)al kyl", " (C -C4)al kyl am no", "(C

-C4) al kyl carbanmoyl (C -C4)al kyl ", "(C

i - C4)di al kyl carbamoyl (C -C4)al kyl" "nono- or di-(C

-C4)al kylam no(C i-C4)al kyl {1,

"awino(Ci-C4)aIkylcarbonyl" "diphenyI(Ci-C4)aIkyI",
"phenyl (C i-C4)al kyl", "phenyl carboyl (Cl - C4) al kyI and

"phen | 0.be strued acc i n
20 PR EeREPRIRE. | PRGBS Ut saP M sing i
NGpHeRlyadubs@hitcddhekaoMBrLHigkd Githad hlﬁﬁhﬁlent selected from the group
Representatlve exanpl es of "cycl oal kyl" incl ude

Wi tchoustingrpf nllaﬂmlt ethylophany Nopectyyeing N:ywltydmtyylammo

Cha " edertion Y BT s et SR e comEurBar g e h ncluding
varlolﬁs.yéiﬂa@l%rﬁéﬁjs at Hﬁébtereonﬁi/scdﬂ%@}ﬂf)ﬁhﬁfsﬂf formula (I).
"cycl oal kyl carbonyl” are to be construed accordi ngly.

25/1@ Qﬂbﬁedaspetﬁemf thisheventpme Ssropre’ 462 -1@6yidbdk enyibtls pharmaceutical
.udes ethe and_strai ght - chal ped or _branched
comB?% %I}?y Omp&ﬂ oS Orplgﬂlie cf%;rﬁ) gs E:- F (&, %Subfgli as their therapeutic

use 1l dllebRfihY vaiidig d@s?é%e@ i@ are h@ta‘cc@ﬁl@a%}d}or fhinchHds ?eceptors
et hynyl and propynyl, and straight-chai ned or "branch

but ynyl , peﬂW&E&EES@WPMOI\@OEdHéE IAYEDEdONner ei n

th r essi o shal| have the sane

mggFﬁémggs civg h.e% h&%tﬁf’%&%}wg M PEh can al so be

I e prsased heris tthe exprealdny" @5-C RS LR lafid Rthyl

(C1- SC3) al kyI1 as eﬁl ned h(g?eléjr?ﬂ%dldnlctl onal It%? : thyl groups, and
Stralgl(n@ha@yl&rkyqu@hecbgwm byhdl penied amd hgrel ggums(;ﬁ.’amcular alkyl groups

%1% %yyé:th%l e]é:/r:(){)%lc aigélpﬁdzﬁ%ﬁnd cézbblgﬁ oyPenﬁefi e%prsﬁpé]ﬁ O%]}Fh as "(Ci-
Ca)ailoby", De(di, seqqlthman{wsw(@peoamhy(@ C&a@kﬁ@)w&gwrcmﬂcyw "(Cr-

(Cl- Qa %I oxy aI kyl" are to be construed accor

C4)d}d@’1f@§1@fﬂl}f erein (Ct ﬁe)a&ﬁw@ge@rwﬂ{&((@)alm Y.per f l(&‘o@:&ﬂ&%ycarb()ﬂyi"

BRSNS | ot 2t oML R R efo g r-Caatior

"(C, Wk@&atﬁﬁﬁbﬁmel -R)aliyil f | URiget hotd Ql'il@C1~C4)alkylam1n0(C1 -Cylalkyl",
ent af | uor oet and straight-chai ned or br anch

amlﬁéﬁ@la@ﬂ%ﬂiﬂéﬁﬁb@ﬁxﬂ nonaf ﬂlﬂb@b’ﬁﬁly@mﬂ@ﬂdecaf | ud Pb@é’ﬂ(ﬁy’rcat)aﬂ(yl"
"pheﬁ?%altb&@ C@f Jﬁﬁkéhe&&g@ 98 Efggl"\égentgﬁ))ré%rggss’tme atcordingly.

acee rudech@d:rym the expreésloﬂgeﬁbldilﬂk}ﬂi’ Mclidee aBXaImeSBihdwWh cyclic radicals.
(C6-Cio)aryl " nearls subst jituted or unsubstituted
Repfﬁ??é‘#ﬁﬂveoﬁ"%ﬁ& A “cwpeakyll cinsludaprétbow agybEmiteigreeyclopropyl,

cyci(ﬂ!ﬁgﬂyl ci@ A)p@ﬁ‘t?f Q%foﬁ&?h gclgl?ﬁpﬁ@i cyﬁljo%c%;?ilﬁ% lpi'}]]te rz(e Derived

expredsins SEthost ¢ fctyulbeldiopﬁ e ﬁWCloesﬂfylalﬁdebﬂdytld)hE@'ldﬂﬁp h"deﬂoa]kyicarbonyI”
al so mcl@(gde any of the possible substituents as
are tp g CORSHTUERASRENEEr ei n or one known in the art.

De .

e Ve RS R A QIR v o8 i

or bfﬁﬁ@@d@r@e&&k |b(1fany%ahtkw1 ‘ande@R&y lgadupk. hSuﬁM)@tl@ &dpydssion "(Co-
as defined herein is further attached to

Cda%m@%luﬁlw cilyyngbanfe Aromyrd; rind ReHEechemed v branched butynyl,

benzyl, phenylethyl, 2-phenyl propyl,
A %rrﬁgﬁ?s
P ¥na iﬁ%yb{r}re , 2- napht hyl met hyl and the |ike.
AsAsnsmdd heerre;mn thet Reprexyise S$C LU, Yabydt eshalr Wave ke |S&tﬁ63mean1ng as

. S_ﬂ of t ne known het er oat om cont ai ni ng aromat i .,
| (Ciaap Pééb?lbgeh@bﬁpl%r@r@ﬁéﬁbsér%cwéqlbfr Bar 1}rCO- where R is a
(Cr- 3%k§]]aﬁis§i’eﬁ?§% fri)'%?lrn]; %@%nall&g‘gp l@ ﬁﬂ%ﬂl ] gltytl“ &Qﬁ%‘éﬁn 'same as (C;-

Ca)aohazSepificatlini AIGacyl s stalli @zl )?dnnyﬂnﬂ:et)he)ﬂdtkz&loyl propanoyl, n-
Representative 6-nmenbered heteroaryl radicals include
pyridinyl, pyridazinyl, pyrimdinyl, pyrazinyl,
triazinyl, and the Iike radi cal s. Representative
exanpl es of bicyclic heteroaryl radicals include,
benzof uranyl, benzot hi ophenyl, indolyl, quinolinyl,

I soqui nolinyl, cinnolyl, benzimdazolyl, indazolyl,
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"Hal ogen" or "hal 0" neans chloro, fluoro, brono, and

iodo. 6 As used herein, "patient" nmeans a warm

bl ooded ani mal, such as for exanple rat, mce, dogs,

cats, guinea pigs, and prinmtes such as hunmans.

As used herein, the expression "pharmaceutically

acceptable carrier” neans a nontoxic sol vent,
b ES B PERb T8 EUES  BBPEl RS Bovionsliot” e
to bk RY&ME@RcdoRtipgIger to permt the formation of a

phar maceut i cal conp03|t|on i.e., a dosage form

c ap@asbuwd dfereay th exgiressiano HC1-6s piorflyoeaallent me@hﬁethé’k%lhpf e hydrogen

arrier is pharmaceuticall (oo le oil
atorp§,m éga qj.lkyﬁ SEQUR gre t&gfagﬁ(li &1@1 ngen %{-nrs ﬁlglﬁta z?uve examples include
trif ES ey anANAMPARBHIdSA] hid a6eRAL-SkiR IS8t bEanch&d lhéﬁﬁﬂuoropropyl
erein"means that the salts of the conpounds of the

nonpft semityl nmdmafblnmpantybeandsmﬂiecaﬂunecmewln groups. Derived expression,
wre P Q her, salts owever, be useful in
(Cy hégﬁﬁf@’ﬁ F‘Eﬂn 1o qqﬁ@“&%ﬁ%ﬁ%@ cording to the
I nveNtkQN heveiDftht r@dpfes@ﬂaﬁr neeey)n&a! kaas eepdtidlat® or unsubstituted
salts. Suitable pharmaceutically acceptable salts of

phenﬁeomom&mdssmtlﬁm exariploe of isobstityied phendcotdnapidiniiselude o-, p-,

G5 PR PSR 2 B0 e i st

or %Bﬁn@teé Qiayﬁthylﬂ Alfo anddl HRE VEthE pblyblacappitakiie a@cﬂlﬁher defined
such as hydrochloric acid, hydrobromc acid, nitr

hercig pionclosal indhe artaBlediyed rrresion. 4&isd 0kt eyl deﬁ ibg construed
ld 2- hydr oxyet hanesul foni ¢ acid, ptol uenesul fonic
ace g Iy-fumaric acid, maleic acid, hydroxymaleic acid,
mal Agu@@uﬁm@&ﬁ@é@@sm 'ctcﬁﬂgaalrym(lcq C&qalﬂyi" ghdah@that:the (Cs-Cig)aryl
acid, acetic acid, propionic_ aci sal i Céﬁl ¢ .aci.d

as gafmedriceciacis dfurfbﬂ” @H%ﬁy@efﬁb@ﬁa%ﬂ @s d¢ ?%WE@F}Z oRgpresentative
henyl F ' thyl
exal%ﬂeg m(ﬁu %%n%& dr arf\g{hg L Eﬂ&& )Pq oﬁﬁc na 'rﬂ‘aeélf’ﬁ 9—fnaphthylme y
and aled Iike pyr uvi c acid, mal onic acid, car bon| c acid or 20
phosphoric aci d. The acid pet al such a

al t odi um
morshyedobeRine the spPEETAAL Belaray) oindades rﬁﬂh9’g #&fggwwn heteroatom
cont%%ﬂ%&%ﬂ&ﬁ? ré‘dl?ag s ORe a]grggéﬁ'?ﬂrve'%l | 50mbbRE h§@H §¥1§‘9d1t:85 WR%de furanyl,

resen nono- |- acid s and can
thleﬁj(li F tidybheayl] @Arioyylanh(ypjarmlm qyyrmiylbenhjﬁdobrﬂ edxazolyl, thiazolyl,
urt hernpre, where the conpounds of .the invention, .
isotbigrelyt, 270 4k BV RGPEES 510 CAITDCpHAIeaeEal (LY nctude pyridinyl
L A e Rhdiddis. f(% Rbentati I
pyn‘glgﬂ?@: BQ‘IS‘@@I %Irranﬁgyle%a ot aI{saf‘s\q{hgm sal ts; al g ine. Ve CRAmpES
of Weydik edradrybaddisals éndudes dleviafonanyl, rbagwelsloplmnsfbl indolyl, quinolinyl,

and %?L%fwggrmzﬁmﬂ{ hg}ﬁuggr?cgzglyi) éﬂﬂgé}ﬁﬁg@?&qﬁi ﬂ’tltﬁ'gl], and the like

radﬂ:QEm prodrug" shall have the generally accepted
meaning in the art. One such definition includes a
phatsmsal bgictgl thy enpmsmoue“fwtmmy@@l” mntwdw ailhaf thgh&nown reduced

nmet abol i zed. or chem cal | ansfo a . bi | cal
et P B RIS i R KSREREREe SORSTVSHCe fopiREgcte radicals

incidfhar f&%%(ﬁgf&ﬂﬁy acfetrﬁﬁy&b{lﬁﬁﬁ)ﬁ&%@ }t)yrrOT nﬁnyl 2-thiazolinyl,
expression "stereol soners” is a general erm used for
tetrz&iyldmt]slazréy]s tetfahydreokardiyi ahdehe Hist. eﬁgpre@ntdﬁm‘: 6einebered heterocycle

in the orientation of th
rad s el e e e roiyE PRt ERE fad i tke. Various
othéfs H&H&é{él@rﬁﬁg:agu S dcat whBRASt iRARGHAS ymalhyp &%ﬁ&rﬁyﬂ diazepanyl,
(enantioners). Were the conpounds according to th

dlazahwdb[bhl}impti%-sfé apddrigocaml.andshadietric centers, t hey
di tjon, exi st r eoi soper al so
cer {98<P nek 3% Bﬁ%ﬁ%ﬁ‘é@m giémfﬂa AR fflgg%dsgeorret ric

isoners (cis/trans). Simlarly, certain conpounds of
this invention may exist in a mxture of two or nore
structurally distinct fornms that are in rapid 5

equi librium comonly known as tautoners.
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20ln addition to the (R -(S) system the older DL

system may al so be used herein to denote absol ute

configuration, especially with reference to am no

acids. In this systema Fiseher projection fornula is

oriented so that the nunber 1 carbon of the main chain

i s at the top. The prefix "D is used to represent t he

absaql u configurati,on of the ich.t

Pt R PO gt gt B 008 R e o r remole o
micd, A8gs *bROFuIRda $iBE abl bFidlatcs 8RdHASs FRns L', 25t hat of the

|soner inwhichit is on the left. The term

" s d¥svizred heaginy e dexipegseion "ﬂvbmcclﬁwllaﬁce@ga’oéﬁgaalelet"hmeans a non-

toxiC %Bﬁz'eﬁt{. Sdr}% res’%ﬁ o'xlclltpegnlrtho%&gﬁ{fanrtmgre %ﬂ'&?g In\i\g{tgémal %glﬁg ri§ @{e{%g with the
comPOlrdt 8f N pRkeliOneEition i 614&610&59 pOfmil kS fiHalbn of a pharmaceutlcal

mol ecules. In a broad sense, the tenn "substituted
compeii@hyicat e dosasc it gerably pf p@nm%r@nbm ¢o 3@ patient. One example of

suct G Ao PRl B AL S BRERRL Rl P Wl fyminisration.

"sahs térhﬂ@ﬂhdrmaféﬁﬁﬂﬂ@ll? Wbsdptdbid @tksWad e Mere@d mEBs&hat the salts of the
substituents |ndependentlz sel ected fromthe group
[+

compeypisls of ,tlpf:gp 1gsent @veaBym Py be ugedon OfydadiRa py¢parations. Other salts may,
o BRI 98 b BREN B Yt 58 g e o of e

pharﬁﬁ&elfﬂ@)lﬂyeridclﬂlﬁtﬁﬂa kaiy, S@itabNDhatthaceBhically, afveptable salts of the
-NH- | ower. al kyl, and -N(l ower al kyl)2. However, any of

compayinds DhaHS Tryeation Bclsinatis eddHes sUioHch BeBrier sianiede formed by
m1x1&1$h£e psgg.g{l %l 89{%{1@' C%S}}Bﬁ?&j Sa%goﬂdﬂll%?q? Shc IHPG%%OHEW tﬁ s(g)flutlon of a

I Ca neans an anou

pharthecizionidp laﬁcd:p%ﬂeﬁ Bcitd ssuef fae diyldieehiofict a[c&@thyﬂ@)bﬁ'dﬁﬁlcnﬁﬂ@ dnitric acid,
di sease, disorder or condition. 5The term
sulfarig | peie gwHerat peid. anetbepssulfonip crudie - ndseicrhenesylfonic acid, p-

toluegle%ﬁﬁl?c adi (?rflﬂngt?g Qm? Iq!ﬂ%{%ner \7(1312 gl‘ﬂ&lte c,na% Ei?lc afld ascorblc acid,

I Ssease erm ers

succthigragiel, tgdntlm&df \wouds atétis ueid apebpactiic dbﬁlabhlhdyﬂﬁt aid, dﬁﬁﬁahmc acid, 2-
resul ting ﬁ (sfrom The cause of nervous insult mai/ o
P eﬁ?é}’bﬁé‘?%&m% YEERYRenZoje afigt BNy lackti b dRNAOIC #idi qralic acid, citric

acid ofarﬁﬁg@cﬁlar%yc%ﬂg dc%llggceré’\%t @8"&%0 crfﬂ tlﬁélb&g EII’]Ctld’ carbonic acid or

i schem a oxl a scu ar ‘acci
phospherinmacids uflgengid metelssalts esuclras sodififremonohe@yenh@g@phosphate and
egenerative di sease,

Potagﬁfé 3%1‘"—“3%@11 pilfats Farosibe bertarmis Odge Alganghst salts e domadapay present cither
as n%ﬂoe FQSHE £AM-hits MG &éﬂlate%j@{]/sgﬁﬁrﬂmﬂalngaéﬂhg old§ Ocﬁe&ﬁr be hydrated.
er, glutanate

epi | epsy, cognitive disor nor mal
Furtlamolosg cohetar theetérepdmds heff daf invention carrfhen tidiv mcnety suitable

PhargArEH G GrePIAA FEatioriy BRI kel eGhags, Se. sodium or
potaﬁ'ﬁﬂﬁ qaitd, @ﬂoahﬁ@ééiﬁﬂn%ﬁﬁ kg, 'e%'su lta\ﬂfnvérrEQaéh%EMﬂluscaltts,' arlU&lts formed

hat has$ suf nervous
with sultabie organic ligands, e.g. quaternary ammonijum 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
metabolized or chemically transformed by a biological system such as a mammalian system is
converted into a pharmacologically active substance.

The expression "stereoisomers" is a general term used for all isomers of the individual
molecules that differ only in the orientation of their atoms in space. Typically it includes

mirror image isomers that are usually formed due to at least one asymmetric center,
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The term "preventing neurodegeneration” includes the
ability to prevent neurodegeneration in patients

di agnosed with a neurodegenerative di sease or who are
at risk of devel oping a neurodegenerative di sease. The
term al so enconpasses preventing further 20

neur odegeneration in patients who are al ready

(en%qltjifgfg]gr ! ng%(r)%n éﬁf{ncg%gﬁq\ég‘g&gﬁ?%&g atptg falynrre% 1% epno%ge%% I)t%% Or more
asyRERUEN LA s 2ndl, m_sﬁlditﬁirﬁﬁ? d8fst @5 deRREddidottbrd, rad certain individual
occurring in a patient that nay be predi sposed to the

moldivdensry cdiss es geometnd/immasfditiang), Botilatascarein genpounds of this

. _been di agnosed as 25hgving it; A : .

v GRRRISPES RG e T ERe8. 1 e Pfsr BB b Forms hat are i rapid

equitfotieRd, icBBmidndy UE%Gh QP BRISmerdN Rephdsktafi® &-@WPME dfButomers include
di sease, disorder or condition, i.e., causing

keta-eg esmitonensf plvsodkde atatorgérs,ordapsoaprdingr tapemiemsi omine-enamine
Thus, in accordance w th the act.ice of this. .
tautpRB EHon Tt Fele 7 SOp TPt 2 Sl (RECS0BH PHgures thereof in any
propdliih@ dncomBassed WBIRhAsdBpe B the?%es%ﬁﬁin%ﬁ@h.e the same
or different and i ndependently of each other chosen

f r oy hsedrlwgen, Rl @hd S dopll ascomp®nlpuRg tamas REorgec chemistry to

the sa or different. and.independent]|y of .eagh ot.h
dendi§r aRE N PPURRIHETGP b Mo L ERFhg D iyl dfehoo®d s to
confg@k¥ of RNAMYI cerP@NZith a dddkwastereydtionshis loBleeany prdriitek (highest to
and thi ophen-2-ylnmethyl; wherein said R4 and RS are

secatt lowiest) [mhea ubested alperl thenkondr toerdthe lpwestgnoptyygroup.  The term 'S!

. substi.tuen el ect ed. from hal . : i : . .
BBV Pl R P RS i RuPLaYh 8 finsip o
growpf pAbE&35(Hi @Heentot Qe iwest)t Mhémeichict radggnthatomi tteward the lowest

which they are attached forma heterocyclic ring

priogigy grsnipd Fheaprioriie of £rups Eobrsed LRy SETUCRSAMUAIS| Wliehein prioritization is
iperi di i i pe, ol ] . . -
ek b, 8 iPoms BFREE) UF oTRere: trelnige apmicoayaped  fyfine wnd
discuSsi@Poff PRiakikiys $bsithibed edl Seneodemimnecft OngsuaCopaunds, Ernest L.
substituent selected fromthe graoup con?isting of

ElicheBarppel Ky Wilen sdehgis N Masdss, cdifers, Wi ey-Interscience, John Wiley &
Song,l' 1%8?%%‘%?%9%“ no.

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 1s at the
top. The prefix 'D' is used to represent the absolute configuration of the isomer in which the
fuhctional (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 1on
or molecule with one or more solvent molecules. Similarly, a “hydrate” means that a solute
ion or molecule with one or more water molecules.

In a broad sense, the term "substituted" is contemplated to include all permissible
substituents of organic compounds. In a few of the specific embodiments as disclosed herein,
the term "substituted" means substituted with one or more substituents independently selected
from the group consisting of (C;.Cealkyl, (C;.Ce)alkenyl, (Ci.Cs)perfluoroalkyl, phenyl,
hydroxy, -CO,H, an ester, an amide, (C1.Ce)alkoxy, (Cy.Cs)thioalkyl, (C1.Ce)perfluoroalkoxy,
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15Thi s invention further includes various salts of the
conpounds of formula (1) including various enantioners
or di astereoners of conmpounds of formula (1). As noted
her ei nabove and by way of sgpecific exanples hereafter
all of the salts that can be fonned incl uding
pharmaceutical l'y acceptable salts are part of this

A RIERL R, o082 SERIL B BRLRISUERNE, PR DEL LD e Bhlr st
substiffers @BWﬁQm@@@ Qe Bedin tROL@IcAAIG0 b Vscdlif tHRAE EmBbditiRh.
i nventi on. In one of the enbodi ments, the

conpespREvgtalho ﬁf@:tafe( pInOWFL" tr¢ass i 4y emoiing of e ceinpownd which is

AR e g g 000,206,

rogen Yher enbodi ment

of ThBitgrh NieNoldeFentREE disastiss CGhosgsh AEhesREPOUNEaR! Parkinson’s
formula (1), wherein R4 is hydrogen and R5 is ph henyl
disease, gRytingignés &ipepsphenyl or benzyl is optionally 25
su t. one r oups select
cnitBr S SRR s T ABiRSe FERGE Pl fpny cisevity or
death Mésaltingvaadetrom. t s Eauiss od h&@b@@ﬁl@u]& Rexycipeabsli@foxic, neurotoxic,
formula (1), wherein R4 is hydrogen and R5 is sel ect ed
iatrogeiyen Abaranel| or ehemisabxgnd laglofieshawihonbt lyitatinn, ischemia, hypoxia,

t.hyl y er
corelgBRIEE kT M. bl ot By BnGaRort tgpgigee, radiaion
vasofpasm, Weeroelege B tian ddikasd, alkestibRIRiRBk oM t dlsdab€ amyotrophic lateral
nitrogen atomto which they are attached form
sclerggis (A5 mehipstion/ dpgyelpiation arespss (ApHepsyu cegnibyr dispideny glutamate
t et anot her enbodi ment of
abng Qgﬁfﬁée&?%g%%ﬁﬁgggT?%QﬂyscIosed t he conpound of 5
f o' ken( treurophce@ive” Réfeand RS ctfadtast rtdgsid) @Freyirdohort igeliorating
nitrogen atomto which they are attached form
nervelHEik AR PEpEINgGz itPRISOiBtiRer Phenviviag Twkveel tsses that has suffered
1hﬁﬁ ally substituted one or nore tinmes with nethyl,
phenyl or acetyl. I'n anot her embodi nent
of Thdﬂ | sertrnV gt vemnting hererddsgaicBeibe’s e thdlides c ahpouititdf to  prevent
rmula.(1), wherejn R4 and R5 taken together with the
neury etgP’é"gié‘FP“a’cnol?ﬁt’FBtS ieaRsyhifh arisurpdegpisetivestispase or who are at risk
¥
of bt DXURULATARL s, T ABrulh LB B805EHg e e
ncurddozcsaeie of pahiestsi wheniré oireadyt Bafferign yrdrh nort BivieoByplyms of a
be enuner
neun §¥§n%?% dhﬁﬁgﬁyl) 314- (2- et hyl -[ 1, 31bi pyrrolidinyl -
1-y4d feﬂﬂe‘ﬂ)fétmg 15.10:
1- (3- cyano- phenyl) - 343- net hyl- 4- (2- net hy141, 3Th|pyrro
i dithy1- ﬁfevgnll)lgpahhmlsdg diseeder or condition from occurring in a patient that may

1)-344- (2-methyl -{1, 31bi I
be p]&?]% igsej} tp E)s%és?eyﬁhg%gltncﬁor ccgndlt%en but hz{is not ye!t %etrarg ?11algnosed as
hawggﬁs 5- dlchloro phenyl) - 342-met hy1-4-(2-methyl-[1,3']b

ipyrrolidinyl-l'-yl)-phenyl Furea;
1 (3, 5- mhﬂilﬂurgtthe disempe 1Jis@US-orephyition-i(c2-amesting it{ devalbpinent; and

rolld l-1" -y he Ikurea
{e) 5. TiEYING he kf’ég??gﬁi)c{] N4t FQPitiony, Jqve PHYING] Fegtepyipn of the
. | PyrT ol digday tisbiaor bhaBPeshuidoy ea;
1- (3, 5-di chloro-benzyl)-344-(2-met hyl -[ 1, 31bi pyrrolidi
ny]l"hulsl nydgceRiance Hithahomettigd efpthesnnléntDauthea;is prcmdcd a compound
fﬂ1 %%# -342-nmet hy1l-4-(2(2S)-nmet hy111, 3" (3
ﬁ) rrolidinyl-11-y1)-phenyl kur ea;
1-cycl ohexyl1-344-(2-nmethyl -[ 1, 31] bi pyrrolidinyl-1'-y1)
- phenyl kur ea;
1- cycl ohexyl- 343- et hyl - 4- (2-net hyl -[ 1, 31bi pyrrolidiny
| -11-y1) - phenyl kur ea; -
1-cycl ohexyl1-342- et hyl - 4- (2- met hy141, 31Thi pyrrolidiny
| -1'-yl)-phenyl kur ea;
251- cycl ohexyl net hyl- 312- net hyl -4-(2(2S)-nethyl -{1, 3
(3 "S)Thipyrrolidinyl-1'-ye-phenyll- urea;

IlCI'V
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1- cycl ohexyl nmet hy1- 342- net hyl-4- (2(2S)-nethy141, 3" (3
"R) Thi pyrrolidinyl-1'-yl)-phenyl k urea;
114- (2- met hy141, 31bi pyrrolidinyl-1"-yl)-phenyl]-3-thio
phen- 2-yl net hyl - ur ea; 9
30113-net hyl-4-(2-net hyl -[ 1, 31bi pyrrolidinyl-1'"-yl)-ph
enyl ] - 3-t hi ophen- 2-yl net hyl - ur ea;
3- (acetyl - net hyl -am no pyrr i di ne- 1-carboxylic acid
[ 3- mathy14 (2-methyl [ T} yrrolidinyl-11-y1)-pheny
| Fam de;
3-(acetyl - ms?\,ﬂ]-am i @ '@(@;car boxylic acid
[4-(2-nmethyl -] "146i py di n\-
y1) - phenyl ] - a de pifaer i di ne- 1- car box{ i cYaci d
[4-(2-methyl-[1,3" ] bipyrrolidinyl-1'-y enyl kam de;

pi peri di ne-1-carboxylic acid [3-nethy -4-( -methyl -[1

, 3 " Thipyrrolidinyl-1Ly1)-phenyl kam de; M
whe? s Met hyl - pi perazi ne-1- carboxylic acid
-(2-nmethyl-[1,3

R, Ri] R} gy Rpdrte did’]s)&ﬂnebr-d;ﬁéreﬁ%ﬂyﬂld@ﬁﬁdéﬁﬂy of each other chosen from

4- et hyl - pi per % carboxylic acid

[ 2-hpdiaggn.-(&i{a K3, 31Thi pyrrolidinyl-1Lyl)-

R4 aﬁg il 35&4%]&1? gﬁﬁ% gr cf‘iff@ﬁetﬁtﬁ X%%Hfdg;%ngéﬁtg; nfjeggll?gtrﬂg?ﬁ/elléc?edaﬁ:érﬁ the group
ph enyé.@trr@mf theddrop O qahm;ryy Iphpryebazineydeizayh oxglbh&xyhmttjyl and

54 é]élép]}nﬁﬁlt_ h%%}@ﬁ}%@&%’éﬁ%l dain c?/ ]% %(g Ioé' 101Pa %le%ﬁl“unt]e ohe or more
[ 4+fdes %‘Méu%%ﬁégﬁ' s}%)é'&{eﬁlﬂcgﬁ HMl)génL(*@N AREPMEK AR 88h Ry and Rs are

4-acetyl-pi perazine-1 -carboxylTc acid
[ 3noetimpltadeoh@y mgtitogen]dr , 3 | bi pyrrolidinyl-1V1)-

R4 apg ?ﬁé@%rﬁo q‘(eé m@)tilﬁé{t :61[:1) Ftiro?nZI n\Shlg‘.-h ﬁl%gf a?ex%lacﬁecfe‘ ﬁ)rm a
(3 h@e]r L BYE fiRg ééiéﬁé/cﬂ-fré thé-éﬂé%l}) cBRe AL AR H6lidine, piperidine,

nmor phol i'ne- 4-Car boxylic acrd
[ 2 prpetrdpyie, mofPHokisy, }ré-tdﬂwdrq 13@;1@1013& (vgherein said heterocyclic ring is

p%ﬁg]ﬁ%f{;{ stggtf% 8Q§/P tﬁ) \¥1tl]1 a s%s%%ent selected from the group
[ i cﬁﬁtﬁﬁiﬂg (ﬁﬂegﬁﬁ%thﬂef)ﬁkﬂ}d N-aget{13inBRIN-BédeylLhethi, ’bdwd. - | L

|]-amd
zoifkﬁ;s mwhy@ndurtkmumlod@ varigns $5dix f the capipgunds of formula (I} including

vangyus e(nan{lrc?élglgl g[ia:s)’tlé;lzirél 2§ cl;olngploﬂxg's (;If]fOMI?uIQ Iaﬁn y&s'?m@é@ h%‘ta‘emabove and

by way of specific examples hereafter all of the salts that can be formed including

pharmaceutically acceptable salts are part of this invention. As also noted hereinabove and
hereafter all of the conceivable enantiomeric and diastereomeric forms of compounds of
formula (I} are part of this invention.

In one of the embodiments, the compound of formula (1) of this invention, wherein R
and R, are methyl; R; is methyl or hydrogen and Rs is hydrogen is disclosed.

In another embodiment of this invention there is disclosed the compound of formula
(I), wherein Ry is hydrogen and Rs is phenyl or benzyl, wherein phenyl or benzyl is optionally
substituted with one or more groups selected from chlorine or CN.

In yet another embodiment of this invention there is disclosed the compound of
formula (I), wherein R4 is hydrogen and Rs is selected from n-hexyl, cyclohexyl,

cyclohexylmethyl or thiophen-2-ylmethyl.
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1, 3-di hydro-i soi ndol e- 2-car boxylic acid

[ 2- et hyl -4- (2-nmet hyl 41, 3 | bi pyrrolidinyl-1Lyl)-
phenyl ] -am de; and 1, 3-di hydro-i soi ndol e- 2- car boxylic
acid [3-nethyl-4-(2-nmethyl 4%, 31Thi pyrrolidinyl-1"-yl)-

phenyl ] - am de. Al'l of the above conpounds may
also i ncl ude correspondlng sal ts wherever possible
i$ud|n t he rnaceutlcally acceptable salts
g another embpdimeat Hsre agglizalosse cpppeuidsydpirga {Rewherein Ry

and fl@'tlaE’éﬂ ﬂ% ﬁ@ﬁﬁgﬂﬁn@@ 6 V\#Bﬁﬁ%ﬁleg i cﬁocHBsP URda0l héd’g&m Byrrolidine

I's I nvention any I'mtation ma
whlcéns npncaltadalg* s8bxtHt8d oy&rmrtbhbmﬂ;bl-rﬁemyléﬂmmet hyl - [ 1 3
ny| kur ea;

krg i/%ét%‘aé%&‘?%; n{egg qge‘g}'?’yﬁwﬂm((’? Hsthig disloserd 'tlﬁ%y cogpound of
forrrh;'léj gﬂélwg R,-fhery Itehééﬁetgﬁet?%r w1th th? n[ltiogo?E atom to h they are

oro phenyl nmet hy bi pyrro
attaqhyd fdrin pﬂp)enpihenyipl&:mzem or morpholine, which are optionally substltuted one or

HENS 342; et hy1- 4 (2- et hyl -1, 31] b
mord RS BBy, Shby DB ergicRr en - 12

1- (3 a&tﬁéﬁ@ﬁﬁﬁn@zﬁ%@s 1ﬁx‘}§1tﬁﬁttﬂéﬁ% 6 ifs€ioBRE ¥ cobrboddd® bf formula
pyrrolidinyl- y1) - phenyl Fur ea

(O, \ﬂihe(r@l,lﬁiﬂamifﬂ(ﬂahelbmgzgh@ Wﬁiﬁ3hfm&1ltﬂ0gdn dtotr2toreltibly by, 484 bitgrhed form

A [ i.di.n 1 -y1) - phenyl Lur ea;
13‘¥£¥ ogSNYor 0- benzy1) - 344- (2- met hy141, 3Thi pyrrol i din

yl f ; ‘
hIeIi)t glﬂlé‘}lgrz r@%ﬂyﬁﬂ%ﬁ@gﬁ%@f&ﬁgﬁ%@?% ’@(ghipo(ﬁ%ids encompassed by the

SCOpb RY 1 yentadn withoud aty lipdiptipmenry bk eneaecrated:
1-(3- %l on egazl [43 (]ﬁmgﬁnyr?]t E% %ﬁ}}nﬁ}dﬁlﬁ Fiy-gr{)s)plhler%lflﬁ] %}eal 1-y1)-
1- (3Jey@ﬁ/&b@émﬂgﬁﬂémﬁhwlm&hﬁ%lr@@]bmyhoilalﬁﬂ-mﬁy{;ﬁaiyudﬁrey

henyl kur ea

1- (3,§ cbytdbmawﬂ)%@r@emtml—kﬂ 3 Doipretdhigingl-1)-8)pbemyf-mehkj di n

| -.11- y1).- phenylkur ea; AR
1Ol ot eSS4 GranrLd bpsep ey g hegyl-ures
1 I 18A- 1)~ -
1-(3 (153:}: %%ﬁ@(éﬁ BlaL %Ll?g%zgat %ﬁa@hﬁ@)ﬂ%hggﬁgm ﬁﬁl 1 y1) phenyl] urea;
1-(3 @3@1}29’1]013‘?%}’1513%3@13@311- 1"(2%)h}ﬂﬂéﬁ)}blpmole@nyl- —yl)—phenyl]-urea

1 e R o e Yo ey 1 0 2 S MYy tpheny -

urea;l , 31] bi pyrrolidinyl- 1'-y1)-phenyl]-3
thlgfhen 2-yl methyl -urea. 15Again all of the
1-hexnt mﬁllyér‘is(a(?tsé r@ﬁfthﬁflf{é 3aGokHbpytredivphp e hplenyl]-urea;

he eut i table salts are
I- Cbeﬁ?Xy - r@r@ etﬁ%@g{ﬁgwmo‘ﬁgmﬂllrﬁgpﬁ?ﬂy R&F%aspect of
1 cymbh@;ym\{grrhétﬁﬂ A nde gyl P sk W@Mﬁmdﬁ gﬂahﬂ]hh@

scope of this invention naﬁ e enuner at e

1- Cygnb%i@’éﬁ;m Thethwy4-Cametto) - by ibioyirelidievla vhrberylluecaaci d
1- cy%i%lﬁxn?rh Q/dl- é[ —megﬂé/l I')iy 2%) methg’llﬁ BOH gﬂup?frrgﬁdmyl]-'l -yl)-phenyl]-
urea;
1-cyclohexylmethyl-3-[2-methyl-4-(2(2S)-methyl-[ 1,3' (3’R)|bipyrrolidinyl-1'-y1)-phenyl]-
urea;
1-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-y1)-phenyl]-3-thiophen-2-ylmethyl-urca;
1-[3-methyl-4-(2-methyl-[ 1,3'}bipyrrolidinyl-1'-yl)-phenyl]-3-thiophen-2-ylmethyl-urea;
3-(acetyl-methyl-amino)-pyrrolidine-1-carboxylic acid [3-methyl-4-(2-methyl- |
[1,3"bipyrrolidinyl-1'-yl)-phenyl]-amide;
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3- (acetyl -net hyl -am no) - pyrrolidine-|-carboxylic acid
[4-(2-nmethyl 41, 31bi pyrrolidinyl-1'- yl)-phenyl]-am de;
pi peri di ne-|-carboxylic acid

[4-(2-nethyl -[1, 31bi pyrroliwdinyl-1"-yl)-phenyl kam de;
pi peridine- 1 -carboxylic acid [3 -nethyl-4-(2-nethyl 4
1, 31Thi pyrrolidinyl- |'-yl)-phenyl kam de;

3 (%%?’k—lzlew_h@? i c{g %&%ﬁlgﬁnﬁ—)} P (%dgﬁqug(grg l&nlilcci {Q—%&%}Qt%g r]n% i]Rig}ﬁT%%‘?inyl' 1*-

yI)- fﬂgthymdglpera2|ne | -carboxylic acid
2- nethyl 4-(2- newﬂél41 31bi pyrrolidinyl-11-y

pipepidarey| ]carbquw acifl [fefZhmpethpl-Pet’ shipyrec] @@érlbd’*)ymhet)ﬁylé@ﬁdde

h h A :
pipS By | s Tbia- Ay P s P Bl REG iy -phl-amide
4- mfeﬁly( arfperﬁtzmélr Ealrbé’x}illﬂ@la@ﬁdr ﬂQan‘i’étlﬂML ;! Bﬂbtpﬁljhnna@wl kappktey]-amide;

yl - pi perazi ne- 1- car box

-mpunyt Dictese g 4 BTG 09 0BTy ormeg-L bR s 51)-
phe ?ceH% pi per azi ne- 1- car boxylic acid
‘@ yl-4-(2-nmethyl-[1,31] bi pyrrolidinyl-11-y1)-

-m@ﬂh?[lﬁ Kﬁmn@el,—carﬁ&( cat:ﬂas{la ikt RELAZ- ﬂl%th%/l {1 antapyydlidnyl-1'-yl)-
acid [ 2-nethyl - 2(2S)-nmethyl-[1,3

INWHY@?ﬁﬁ%Wrrolldlnyl 11- y1)- phenyl]an1de

4-pl{é§yf§£§ﬁljap%ﬁfll(— %%S/ﬁxl JQ—? -?netlg{l— 1,3"|bipyrrolidinyl-1'-yi)-phenyl]-amide;

4-adeB/1-pipbid A- [ @hibek y1id ackt Mlm—msﬂhﬂl[/ll 3 1oapsireteidinyl-1'-yl)-phenyl]-amide;
5nmor phol i ne- 4- car boxyl i

4- aqewlmer%nml\cgliogahwc}]V:rmf:filyéiéﬁﬁ}erwlp[}r3rlb1pwaph§hpy111 'wh-

he I'QBF% nyl }-am de; 1, 3-di hydro-i soi ndol e- 2- carboxylic

P c 2(2-nmet hyl 11, 31bi pyrrolidinyl-1'-yl)-phenyl k

4- ethﬁilﬁperazme 1cadbodtiy iy 8eic { 2-anidal @ 25)aasthoiL3' €3 Rejbebyrrolidinyl-1'-

-nmet hyl -4- (2-net hyl 41, 3Thi pyrrolidinyl-11-y1)- 10
YD]ﬁW@ﬁuﬁTn ¥ de; and 1, 3-di hydro-i soi ndol e-2-car boxylic

morgﬁél%e[fceﬂﬁ&gx c aéld([% rﬁﬁhﬂﬂ ﬁﬂ(g§%ﬂ§ lﬂYL Q! (E Cg)!}:)f#?rrg I'lﬁ\flgﬁ 1-1"-yl})-
phesd]-tmidef the above noted conpounds i ncl udi ng the

morP i OB M REY BEGAZS B o b A PR aH el -¥)-
pheBAERARY ot er oot somr ?Srmf oimia (i
1,3-dihydro-isoindole-2-carboxylic acid [4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenyl]-
amide;

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

1,3-dihydro-isoindole-2-carboxylic acid [3-methyl-4-(2-methyl-[ 1,3'Tbipyrrolidinyl-1'-yl)-
phenyl]-amide.

All of the above compounds may also include corresponding salts wherever possible
including the pharmaceutically acceptable salts thereof.

In another aspect of this invention the following compounds encompassed by
compound of formula (T) of this invention without any limitation may be enumerated:
1-(3-cyano-phenyl)-3-[4-(2-methyl-[ 1,3']bipyrrolidinyl-1'-yl)-phenyl]-urea;
1-(3-cyano-phenyl)-3-[3-methyl-4-(2-methyl-[ 1,3Tbipyrrolidinyl-1'-yl)-phenyl]-urea;
1-(3,5-dichloro-phenyl)-3-[4-(2-methyl-{ 1,3"bipyrrolidinyl-1'-yI)-phenyl]-urea;
1-(3,5-dichloro-pheny)~3-[2-methyl-4-(2-methyl-[ 1,3 Tbipyrrolidinyl-1-yl)-phenyl]-urea;
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wherein R Rl, R2, R3, R4 and R5 are as defined

her ei nabove. 20The conpounds of this invention can be
synt hesi zed by any of the procedures known to one
skilled in the art. Specifiieally, several of the
starting materials used in the preparation of the
conpounds of thls i nvention are known or are

-GS oy B BB AR oG R BP L S afingy-wree:
1-(3 /FediclabsRbdyDrepamethyRy- (ﬂliﬁéigﬂs[l BIBfhyiBlMhePALE) phenyl] -urea;

simlar conpounds as reported in the literature an
1P ok By o e T it 3 e emeitpheny -
herei nabove a few of the structurally simlar
tonpounds have been disclosed in U S. Patent No.

1- heZylZ?—@ -Aftthyl AL @S)S8ah -1 (j—RB}MﬂSmol GRRRI eﬁg@ﬁém-urea

ani ¢ Transformati ons, publ i shers,

I- cyphoﬁf:@lékElo(zwepﬂhykﬁcﬁ/\}blnmhdmlwlayh)wsn)d}gl@m c

n react ive

et AR el St B LR SR TR T
1- cybl@hﬂ%@lﬁ[ﬂﬁleﬂh&l yuivandied-[P3nbipghpRdinen1 'iy)- f)ﬁh‘ﬁyl] -urea;

reacti ons. Cbnventlonalas;otectlnf grou ps may be used
1-cyplahersdBediahéd 2 wathylst-Gdar mepybbl 3 ¢ Sé]b@ykwbdmt &-Wivghenyl]-
of skilled in the art, for exanple, see T. W Geene 5
and P. G M Wits in "Protective Goups in Organic
1-cyCloBeRyaintthY -3 ghuin Y1y (2ADSh-Bems - 1, qu3’R)]b9;%&rohlaﬁfy1 1-yl)-phenyl]-
exanpl e, suitable am ne protecting groups include
ureaii t hout any limtation sulfonyl (e.g., tosyl), acyl

i 4_35_&%1-3? 7 pgé}Sﬁ@ihﬁf-’ [‘ysgl)-&é&%& J%h?%}?i%ﬂfzk-’@% iy 0 and

1-[3-sndisEql@ninkthybyl, BitsdpatolBiisyl ar-y hyhea@deBahiopRerdS-ylmethyl-urea.
appropri ate, OQher suitable anne protecting grou

i néeadeaH raff thgosweweyle falig(eloshersovatnaed rﬁaylp@encﬂ including the
sis, or a solid
phmﬁﬁ%@%ﬁ?g%%%Q%%§%§§H£ﬁ%?FM%?gﬂp%§éﬂi "as a Merrifield
r efi o findiendspcbe tihieihexionenz Yoiloviag Pothbbinde vithimKkerstope of this -
or a 2, 6-di nmethoxy-442-
inveqtinn Pay D7 GIHRITASEY) et hoxybenzyl , which may be renoved
I
5o 3150 B KRR PR i 85 PEAIBAE AL IR,
[1,3' }bapsyrm]:shrgzﬂdtyl)gahmyli;smcﬂeiS t herefor can be synt heS| zed
qord gto the fo | ow n procedures of Sche
3-(aey I RR iR RO e Readaay IRaacad - Rsmeby hle%ﬂbfl@frrohdmyi I
~ unl ess ot herw se i ndi cat ed. For
ynpﬁ%@?ﬁ%@gk Scheme 1 illustrates the preparation of the

pipeiidihert radicatytc pdid [S12-nmpytrsd g1l Bdbipykrofifingy bl 1 ﬁ]l)mﬁemﬂ] amlde
Firs

g L
S O B0 s EIATELE 20 gt

4-maplyylrpoparaiine | ebrboay wdad (E)neﬁwlar@-méthjﬂk[é Kbparrolidinyl-1'-yl)-
ﬁductlve am nation procedures to froman internediate
phenytl-408f¢nl a (3). For instance, such condensation
4-mét i faol E@Aéd?ﬁﬂﬂ OYheth [; f
]nrgﬂﬁﬁéng %gen?s sg%h és trFa éxqﬁ%r%h gﬂbgéﬁ%ﬁgﬁﬁlPYD
phenyHemtidat mosphere, such as nltrogen at nosphere. The

e T e T

4—ace§¥@$gé&ra§ﬁe TP BERL Yoid FUGH L !l g']%llpgﬁghc‘ﬁﬁ{rlrff % My 1}-amide;

om tenperature at atnosp ssure’ o
4-acatikpipgenine-Tharbegtit nad [BHHJﬂIhylei (%mbﬂh@h[l\;\b]ﬂ%d’fdmﬁimwmgl)—
ocequres known to skilled in the art to isolate the
phengﬁtaérp diate of fornmula (3). In step 2, Schene 1,
the internediate (3) is then de-protected to formthe
desired [1, 31-pyrrolidinyl-pyrrolidine of formula
(4). Such deprotection reactions are generally carried
30 out under acidic conditions, for exanple, in the

urca

urca,
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H N boc bocO ( 3)R( 2) RH( 4 R Schenme 2
illustrates preparation of enantionerically pure
isonmers of the [1,31 pyrrolidinyl-pyrrolidine of
formula (9), wherein Ris a3 defined herein. In step
1, Schene 2, 5 suitably protected (for exanple boc)
pyrrolidine aIcohoI of fornula (5) is treated with

AL TR L RR SRR A T ——

ﬂ)gm%gggmhﬁg procedures known to one skilled in the art,

uch ‘as for exanple carrying out the reaction in the

morph@lm -earbbxydicswict [Rbhethplbd €226 methy!{ 1.8 'dB H)ltapyrrdidamd-1'-y1)-
_a sui tabl e organi c solvent, preferably an

ngg? i% sol vent such as di chl oronet hane at sub- anbi ent

morég EncPTRA 8Ly L QRRED ah e 1-£ S%-hféﬂﬁd 11,3 g, R) JoibystoBRingi-1'-yl)-

ene 2, tHe internediate o ormil a i's condensed
phﬂmw¢mu&ﬁe5|red pyrrolidine of formul a (7) Agaln such

L S P L SRR 03 05, S S R, 2o -

ami@&der to obtain the internediate of foinula (8).
Typi cal |y, such condensation reactions are carried

out
1,34 dmytihmspméeleﬁe@arbﬁxyéﬂc lvaidld 2 soghy e (2 Brepol-hbikipyrrolidinyl-1'-yl)-
h—%@i %ﬂf 4n the presence of solvents such as

PRCREEt Ot P¥1 e at anbient to super-anbient tenperature

1 3-am@df&is&m§ele-z carbd¥¥1is b€ [3-mSBRANE-Fettye] B’ qﬁlpmae:ﬁlﬂﬁel'-yl)

formula (8) is then reacted with an acid, such
phﬂMQHWQGWIorlc acid in a suitable sol vent, such as

O\ DTS FOERSRE S SR o

diné 1 nterne

phafrBceutidall aswgmméam@ afeqiich 20is idahtibme | nt er medi at es
of formu can be readily foinmed in_accordance

wi tih aﬂw@erpfrsc@réﬁ thp qufn@om Hvaampeﬁndﬂpf thisyjngpption may be represented

byaesn%&ha(g%? OIS%Hpey {) ﬁR’ det ails of which are
provide eral b may o various exanmples. In

general, the enantioneric purity can be determ ned by
chiral HPLC. Schene 2 16 C}B step 2 (6) ok\

5\*@@

‘\

R (11
wherein R, Rj, Ry, R3, Ry and R are as defined hereinabove.

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

“Comprehensive Organic Transformations,” VCH publishers, 1989.
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OoH(7) R (9Ili""" Schenme 3 illustrates the
preparati on of am no-phenyl -pyrrolidinyl-pyrrolidine
internediate of formula (12), wherein R, Rl and R2 are
as defined herein. In step 1%, Schene 3, suitably
substituted nitrobenzene of forrmula (10), wherein X is
a suitable |leaving group, 5 such as d, F, Br, or

triflate (OTf) is ndensed with the [1, 31
oy 5T ST Mg B SRR RaTE Papfig e fimey b pesggsary to protect
reactiof MuddtionAlt efovBEl alc & fdromdpde, (kdiho UGS, to avoid their unwanted
condensation reactions can again be carri'ed out using
partigiption in Kke prasHentur Eonkensianalt protaaing lgidupe dnaynbe mecdairt accordance
. F le.. such condensatd reacti o an be carri
with P R e MUCTGRNEREH SOBNBH A0 RERPEE RS 1o Orocne
and 8. 0298 BUENInAPrHOLRRSGHINS A DRRAIECAmABTIP #61in Wiley and Sons, Inc.,
super - anbi ent tenperature 10conditions. ~ I'n s_%’(_ep _
199% | Faperampla sujtshle prmiei protectng goups inglyde Withiost pesd imétdtion sulfonyl

b d ti,on_qr_ ot her kno chem.cal ..net.hods ch
Ceatof b AT RRaRr ot B AP TR LR S R D benay,
whidhh@ak &y rembesdBdisagien(l} D). hyBed1941® o8 hydrogenation 36 réﬁp%pf‘iate. Other

_illustrates the preparation of conpounds of fornula
suitable agfemptgchingy gieupbincluds tileareereyl [tHeM)GFdrwiidh atay be removed

. S..r.eac i n amne of fornula )
by b M Rt e B Tt 4 Sp BT BER D b Briioi gt
resiiC Ob@Indn @, 6danéths1tRn AR fg@cﬁu;exglmaa Cafkednydr a 2,6-dimethoxy-4-[2-
diimdazole in the presence of a suitable solvent. ]
(polyghay ety )vtaerst beral, vdicihmay dieremgvesiby agid qaglyrgd dyygirolysis, for
exa hg@?ﬁﬂﬁchdures known to one skilled in the art. For
a e, such coupling reaction can be carried out in
a phdrarspsoifiesliy, SidCloggounlVf dtclewrti edtint 8nd various precursors used
super -anbi ent tenperature conditions. Generally such

therglgnean Rinynificsized peqosding te thet foHovmgpupeadures of Sebemes 1 - 4, wherein
fr a A L.
R, RyiERR R Ry i s iRadeo: ramNE Tep R Eh AN indictied: oo be

pr Epariadarich, dchandahcifluntdids Mat hechabBitiobCHLMB: 4ntchfiediate [1, 3°]-

tQ¥S approach, intermediate of fornmula (12) is reacted
pyrrgfigipyl e afoforgmla ghymhgren & is as drEngsh bersive e Fipt, m step 1,

-{ ghl r - Nl - j e [,O .
Schdic 17 SRR O (6 Blbtfte ERAER Ty E S CBRE hoRnf finone of
formaitre(13 ks bérefdnsed whie aatesiredCartstimtddypystididinecestcfoiama (3 By any of the

carrjied out.in a sui%gble ol vent at sub-anbient to .
knova fduRH Ve BHipaNR DIoSCEB Rt Fonan syt of dpyarula (i dier instance,

sucht @IB&Is&hdH 1%&&%@51% gé}%nﬁ taﬁxjiéf)oﬁqn %gﬁre%éﬁlgg bt Pe%{l&‘?[tlg Agents such

situati ons dependi ng upo e nature
as trianttexytedolgtdede af af dnert bandspiyre amdh @ jtrogep layebhertS The reaction
ﬁs aLr$aﬁy.noted er ei.nabove, the conpounds of . this
can %?F’é’_f’r? B lhsr ¢ FAgPigR. REMGRY PeWPFmTBDISHY rf%‘?“%ﬁ’@l’eramres and
presf@dst | W’bl%léjl%’ %fcﬁer&&{fﬁg%g%aﬁfe t&?tf ﬁtrﬁ.%ﬁ{]&erf\l}ﬂ\fﬁﬂlte' AN atmospheric

are baSic, and as such conpounds o i'S i nvention are
preswse bl nitiagenhel'ieoraartdn trivetufer Bethbaserked-um uting frocetuns known to

.,a, pharmaceutically acceptable acid addition salt
Skl“‘qug‘rtg%?rt KHSBI“"E&E? frlt_%rﬁlegéi‘itq _ %9“1523)81 mor e conveni ent
formiEPp. Y8RmANdhe HIRGM&%.%% F@Hg WS R prblReedab ol HiR desired [1,

i nherently anourits to use o
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).
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20 free base form The acids which can be used to
prepare the acid addition salts include preferably
t hose whi ch produce, when conbined with the free base,
pharmaceutically acceptabl gssalts, that is, salts
whose anions are non-toxic to the patient in
phar maceuti cal doses of the salts, so that the
beneficial inhibitory effe § S herent in the free
base are not vitiated by s H@f ects ascribable to
the anions. Although pharnaceutlcally acc Ie salts
250f said b C conpoun pr st emr ﬂed a |
addi tion sgdlts\are -tise asy sour ctspQ
base fgdri e Ot he partiCul ar salt per se
desired only as an internedi ate product a$3)fo
exanpl e, whé¢m)the salt 2 Rormed only for urposes of
purification, and |dent|f|cat|on or when it| ssepuged
as internediate in preparing a pharnaceutic Iy
acceptabl e salt by ion exchange procedures. 5In
anot her aspect of this enbodi nent, &Mpe 'ﬁ: Nsease,
a disorder or a condition that can be treateg wifth the
conmpound of this invention include, w thout
l[imtation the follow ng: sleep- related blébrders
(specific exanples include without any |imtati
narSsbeepsy, ﬂléi’rthPWﬁMﬁHW Hih enaadigmeried b drES isomers of the [1,37
Ct | t
oy B S i G AR O RELGR LB s BB NERED 1n ¥ 1, Scheme 2
suitéiPwibieess ﬁd@te ekonpre dbaeqtpyervliding) alsolad - ef ff@mtu,la ¢f)ci9) treated with

neur ol ogi cal disorders, (specific exanples th

may be
p-tokusnerspléanyd chleere de faso infremedingg af darrag dehe bt 5eactlgn can be carried
; |
o (T ELTE 8 LSS AL e LIS, RIS i
out @S aackens i thef prasake tifen syiebld bascesvahmisasicihytzimite and DMAP in a

W thout any limtatjon include, schiz hre a, .
suitghls EHETIGRONER EIXFRYSAPSELA £ o8] BEPABAIC bl asub-ambicn
' seasonal affective disorder, and
ora@%%ﬁ??ﬁgggﬁﬁ%gﬁﬁﬁgﬁ¥% 15 As descri bed herei nbel ow by ‘
wayin ofeps peBtlidne: 8xdrepinesmetiaee obfipould$6)ols faxdmsded Wit a desired

bi.nd tq_the receptors and deponstrate inverse
byrialdiie & )& eRlingteh SABSETAHAR RIS IONT s o Gied pyasing any of

the ?ﬁgpcﬁﬂé’sd@nﬁn T dKYERING B8 aFBY oRRY 8o biaid thé 1h&n§1&ﬁate of formula
reat nent of di seases or conditions anmeliorated wt
(8). HBypiedigptash ¢dngemusion Mactosyee ichirid| duy in th@@remgmbase such as

POtﬁ%ﬂ%h&Iggq%lsﬁ]eg{ l%%}%{s}ér{c‘ﬁn fﬁﬁﬁ@é‘f%&c e stogcr @11 ?amblent to super-
mmﬁ@ﬁﬁgﬂ&k&tﬁgmhﬂﬁmﬁgtlVlty of the receptor. Further,
the conpounds of this invention naY be inverse _
agdniseps, Shistmé Ahthbintetnpdidta ohformuta (B) w‘fh@m reajgted with an acid, such

o WO ERR Slch o DY BTSSR FhSiog aEBPLALEIY sercomecific
lsonféildift[n Gﬂ%ﬂrbbhdi CRIRAHE dsc@bcdidié S Ifmnu (9:)n Ry raiws een found
be partial agon|s€s t hat partlalnﬁﬁglock or arti al

thatdlet néeamediatys qﬂ:fomede Rornde redbly e gngorda mcsthh élte process of

activate t.he tor. Thus t.h f
i RYBH oY ey i o, RGBS R of den B provided
herdiBERT ByAGRAPI §it Sraﬁ(ﬁliy eXarRFAEd | aln agRPAIStBe ARPEREING Pitity can be

functional output, histam ne tone and or tissue
dﬁawnmﬁébwﬁhm@dﬂPbﬁngly, the differential activities of

t hese conpounds may aJIom;é r Lﬂ%lity to aneliorate

mul tiple di sease states as gﬁ ifically enunerated

above. Thus in one aspect of this invention there is

provided a nethod of treating a disease in 30 a

patient, said disease selected fromthe group

consisting of sleep related disorder, denentia,

Al zhei ner's di sease, nmultiple sclerosis, cognitive

di sorder, attention deficit hyperactivity disorder and

depression, conprising admnistering to said patient a
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Finally, in yet another enbodi nment of this invention,
there is also provided a pharnaceutical conposition
conprising a pharmaceutically acceptable carrier and a
conpound of forrmula (1), ineluding enantiomners,

stereoi soners, and tautoners of said 20 conpound and
phar maceutically acceptable salts, solvates or
derivatives thereof, with said conpound haéing t he

gener al ruct ursee;sihovvn in f la | S Fﬂi betep 2
herein As—descr¥bed herei, G AV macedt-eal—
c oo opf THlls i nyet 3/ i nhi bi
act|V|ty us are useful int g any diggggé

conditio or a di sorder caused(ﬁheﬁ%o the effect f

H3 in a ent. Again, as descri®eddabove, all 'b fme
inﬁewe eMmmnmn% thecmmo oftms

i nv osed hefein can b iseg in preparing
t he arnaceut cal conp05|t|ons as rein
Preferably t hge unaceuti cal conp03|t|ons

inventi 6% arB in unit dosage forns such as t ets
piIIs capsules pomders gr anul es, g@eriﬁ% parentera
? éogs LSUsRENgl ons, ne}ered aerosogr grd I lidi
spraydt d?ob | o PRI nfle AYPORAGH c}é’é’“ Inyl-pyrrolidine
interlédR@S bf RiHas: (1DRrwiPeif TaIR, Haree %@ldeﬁﬁéat HRARS & step 1, Scheme
subl i ngual or rectal administration, or fo
3, swighiyns tlaltadomtrbbenznnfabéfommlmflG)nwh@rﬁinaxi 1®ra. suitable leaving group,

t t veI osi tion presented in a ...
st B S b PG OTRO B3, T B SR il oot o
formmthidniis tnrdat toQ?Brmfaﬁ intEPHAHRALE of RAMURSQI M k&&h%@h&enetndn%acnons can

active conPound such as the decanoate salt, my
3}

agaip fia prieigd vot piieg aseofdhe prssedyeelmmvat fogmefskilled 2pthe art For example,

| I inJect er.odi bl e, pol
sueh B BRFRH' Bl B S R Rt R Bt cugfoae RSO in the
pres@ice Pt & MPses @Lhdhdasﬁ polRSSIrh | ARSonSlCR aabikaDlebHer-hiBient temperature
principal active |ngred|ent iIs mxed with a

con maceutical carrier, conventional tableting
ﬂ‘[ﬁgﬁ ?né ﬁ'-lé%hl erénreﬁ[a@ea(gflttgizrﬁaa é @015 g %ds igffﬁdéggenation or other

knov(Zh elaémucatnmpﬁhoa@ Ra¢teas Bsifg tig WiEhlo@dinOfkyd@schloric acid, to form the key
rnaceutical diluents, e.g. water, to forma solid

“ﬁmﬁW }-ati on conposition containing a honogeneous
nixture of a conpound of %ﬁglﬁ%ssent i nvention, or a
pharmaceutically acceptabl’e salt thereof Wen
refegrintho these prefou tul ation con@93|t¢pns as

honng:--ous it nt that act|ve gre
& [Ps y enly HiNQr o %E1 mtﬁL
ooS|t|on na e rg Iy subd|V|de~—-nto ua

10 eff &hive unit do‘@ nms such as tablet piH
and ca@sules This sol'iRy prefounulation conp |on i's
t hen subdivi ded intoRyit gpsage forms of the type
descri beg@pabove cont ai fir 21 to about 500 ngy of
t he acrrve—rhgredigpt NQI € venti on.

Fl avored unit dosage f contai n 1 to 100 ny,
for exanple 1, 2, 5, 10, 25,,50 or ng, of the
active ingredient The tabl%? or %ills of the nove

osi t e _coated or. ot her 15 ‘
¢ oSBT 40 E G 08 A ARty PR e R MR GLIEY fovention. mn
MetHod oA Oig @teARddiaR of Foim@xX @fﬂ)'l@ area‘cﬁ‘:@ WAPLE n@he BF frmGAN13) in the
conprise an inner dosage and an outer dosage

presmmfneer&wtabdmaribaﬂylevpormnmg ¢oupting agortnsush @nfoemxemptfe carbonyl
dim QY LT Plebeis ph e Bl S RLe Negit S a iR cih B¢ carricd out
disintegration in the stomach and permts the inner
conponent to pass intact into the duodenumor to be
del ayed in release. A variety of materials 20 can be
used for such enteric layers or coatings, such
materials including a nunber of polyneric acids and
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21 conposition of this invention are by oral and

i ntranasal routes. Any of the known nethods to
adm ni st er pharmaceutical conpositions by an oral or
an intranasal route can be iwsed to admi nister the
conposition of this invention. In the treatnent of
various di sease states as descri bed herein, a suitable

iSRS IR Sk BRY b DD AT D TaLG P such coupin
rea®@DR&indbd YadRAWut Gn APpbiar 301vERY KBhPRI DNAY at AMBient to super-ambient

conpounds may be administered on a reginmen of 1 to 4
tempempge penditions. GenerallyThuch feactaomsi aoe) chrziefl (gt [ab g temperature range of

ust he foll ow ng exanpl es which are

ffOlBPlﬂWté@d&g% ?(?6 Fustration purposes and in no way |imt

the scope of the present iguemid#on. ioExanples

(Ceneral) As used in the exanples and

predipek At i ons that follow the terms used therein shall

have the nmedni ng$ i ndi cat ed: "kg" refeps Rp kiRograns,

Rg. refers to ofa ng" refe&glt@a m/lj\rg

eferomt O/NC)I Jeloge D N@\N
! refers

rs to pouns "oz" s to olMces,
to( les, "rmmol" (iiéfertho mllinmoles, "umphes-pefersg
to 15 mcrorml es, "nnole" refers to nanorml es,
M¢BPEBt o |iters, "nL" or om ef‘rsto mililiters,
"4" refers Rp mFe;rollters .er%tg gal;lqons
RG' refers tg gr CeIsr us,
réi\ermr-;omrﬁ @

|nt "dec" ¥efers odco osHlCﬂf Si
refBs to boili ngipoi ntg”"nm of Hg" refers qQQrﬂessurﬁ
in mllimeters of nmercury, "cni refers to c(éntlrreters
"nm' refers to nanoneters, "abs." refers to 20
absolute, "conc." refers to concentrated, "c" refers
t 0 Alroemtehattho nompowidndf, fotbMBAT) raf elss be grefianst mydccordance with

Mehigy Sl & VoS Sprrogly ﬁ’aﬁmedrar%@eftﬁ%rﬁ@(%&fﬁ%%ﬁ with an amine

of fo%lg' 33%&?&1@&6&%09 bf %@ﬁ%ﬂ%?loxy o0-b@E&{cS TBis reaction can

| or oet hane refers to hydrochloric
agamcbedqarﬂ&t OAaisingehgd thme@hsﬂ kmyet wtane skprg'in thef ast. sGﬁ@ﬁfaﬂY such

o IR ] G5, SR A SUPPR gt o
con@l@ﬂoﬁ?t ldvRREr, Q;h%(&‘:&mblerh’a@ﬂﬂpelraﬁfr@ ﬁ:ﬁndlﬁor@édﬂaﬂ@ be used under certain
H2" refers to nmethyl amne, "N2" refers

s1tummcmsalgecndg@§updm the @murercefftbr mtqrmed@tﬂ@roééym% @éh ard (13) employed.
Et 0" r S eg]?)F ::r}g hgrteﬁrék 2;2 OTII%LR%?anSr %Ifge R § g ﬁéﬁ&{”clém readily be

convéﬂ@pinﬂ\éaltﬁ eMdie patienisrly Othé'c:bfﬁgbrmthé muh:yﬂrb@mz pivent@si gte basic, and
am no nethyl resin, "PdC12(dPPO2" refers tao

as sEclbpesppiypide Af thihms pitiancire eselabiarbe fum efdhe e brw)e or in the form of a

phap&l%cgﬁfj%atlgrl 3eoeh arﬁl %‘(lecﬁaq_dlgylgl% the%érzr)g‘tr ﬁé? Eisad'ﬂﬂm% Qits may be a more

conb&@xadt! foeh eRhes; th'dainepract%E&se dgfehesst fobm mherently amounts to use of the
di i sopropyl ethyI am ne, "CsF" refers to cesium

freef baggr fotra, Tkveramdrs efrlasral@, B hrebirgl toj BrEPHE, the geNd addifipiopelts include
pre emb%;f}lg?sga %,QH' %lﬁed Wi ]f:HD‘ tlirer e §a§60 pharmaceutically

accélgﬂﬁ‘tﬂéﬁyﬁ‘f Qﬁzhtﬁ@nsalfsNMR)S(—:FEQﬁ@{sSaﬁleon t0x1c to the patient in_pharmaceutical
I-2-pyrroI|d|none "H20" refers to water, "BOC

dosr%ﬂ%t@ s+ schibes F@x‘y@éﬁé@hwhlbl’f%heﬁ%ﬁs riapepry ipdhg free base arc not
v1t1§‘caé #% Ec% ef%nk%eé%&'ﬁr?a%‘féjko“{ﬂe zﬂlllcﬁ‘[ I d tlﬁ)%lgﬂ%'h%ﬁrace I\g%caflgfa%fiei)table salts

erstom
of ﬁl&b@ﬁ@b(ﬁhpounﬂ% pigbiged dlloacidadditbakalts' &e usefubns sdwrces of the free
nor mal , "TLC' refers to thin layer 5 chromat ography,

"HPLC' refers to high performance |iquid

chr omat ogr aphy, "HRMS" refers to high resolution nass
spectrum "L.O.D." refers to |loss on drying, "Jan"
refers to mcrocuries, "i.p." refers to
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Mass Spectra (Ms) are recorded using a Mcromass nmass
spectroneter. Generally, the 25 nethod used was
positive el ectro-spray ionization, scanning nass mz
from 100 to 1000. Liquid chgomat ography was perforned
on a Hewl ett Packard 1100 Series Binary Punmp &
Degasser Auxiliary detectors used were: Hew ett

ckard 0 Ser det ect | en th nm
base, G in oG R TR St areea s JRiieh Uy G irmegedeguct as, for
exarﬁﬁl%eﬁhéi{ th%%ﬁ]@%@hﬁé@oﬁ\':r $& cPbf &tion 4an@Eitfien‘ﬂ@iga‘ﬂon or when
LCT: G ad (ACN+0. 05% TFA) : ( H20+0. fa TFA) =
it isrsayl asan@enedigz. 1B prieparingoa PbardnacSutivahy ac@pltalmim SaliYMZ‘, ion exchange
phere 33x2 4 poM 1 m/mn MIX Colum: YMC Jsphere
Pf°°§§ X5% 1 m/nmin 23 Grad (AcN+0. 05% TFA): ( H20+0. 05%
TFAY arrotﬁergar%gé& omtlﬂ}; ehBodiment, (a%pémﬂb @)se&éé faiserdef offa condition that
mn) LCT2: YMC Jsphere 33x2 pt M
can (bAcTIKﬁ@eCDE?%tF e G@!BDGlﬂldOEﬁ/ﬁﬁA)mEI&oQ&an@dm withtg §fy. Bmitation the

ROl . SMERIRED o b P SEmPb S0 B o BN s limitaion

narccle?sﬁ5cﬁ§hdﬁﬁm)rh{-1@m9%i& (@135&1(393 bisstRetive (s'ﬁeegmaﬁﬂeaﬂr"ﬁenodlc limb

I'owi ng exanpl es describe the procedures used
movemenipgnedpasitass &ag symdme, @a@esswaskemgeamné dravEnessployeethedication

31de|e EJI;?%EBr R%gg &_gb&?a gﬁ%g 'T?‘F))%Qgr%p €s t}gart]lrr?ayl by glrl]lgmerated include
but got Vehifed to Hbm3akh, W&h@ﬂeff s Aikead?:; ﬁl@!tﬁﬂ’é(ydléﬁs@‘-‘épﬂeﬁ)sy and neuropathic

tert-butyl ester 10CH3 0 CH3 To ‘a"sol ution
palnbfnqqrcg@@@lwga;l(ﬂnﬁd@qg@ﬁ@/e(d}schqS (adew qfh’djp)spamﬁc examples include

wit g Rl Bh bt 38 Bupifich, WRedont febeiByberktiy aisorder

Alzltehﬁerléd&@% &Ebtﬂsm@ﬂ sedsoBalETRN Y PHikdabd, BRd cddh@iVe impairment).
evapor at ed) DCE (60 nL) was added povvder ed sodi um

tr M&@ﬁ@ww@rﬂmﬁlqm &y staovitfyspeitie exawplas, the eomprtiads of formula (1)
¥ edh;at
bindy DR ot BRI T B ey 1 dapional actviy

TherEhge rmaebmeuﬂu&mﬁxhgnmhaﬂmw thily Beve NANEES tISOtrbttn®Rk of diseases or
The two | ayers were separated, and the aqueous | ayer
COHWS&@?I%%% Withe H3 mpe%‘digﬂpsi&) Morp @p@@ liye hepmimpounds of the

presﬁﬁt 1419&&13) ZQreV\ﬁg ?rgx\%_ ﬁgﬂ ghnhazt %; ﬁi‘a LAGD %tfe[hé ]l% receptor by

I ne rle rous potassru

antagcﬂn.hﬁg] aHG.e}.QtWﬁﬂﬂ dfethe decepod. Memttlﬂeat:@ﬂpmﬁhdy atuds ihR@tion may be
crude product was purified. on a silica gel colum,
invegse GEEHSThH 1T ahieibasabas VG KA1 ke DCIPLOTGREY g e anitagonists that

com?%?ﬁ%@% 906 ?wfg%??@&gfﬁ% PlS%4%ddla/§1all§, ﬁqe compounds of

this invention may also be partial agonists that partially block or partially activate the H3

~receptor or they may be agonists that activate the receptor. Thus the compounds of this

invention may act differentially as antagonists, inverse agonists and/or partial agonists
depending on functional output, histamine tone and or tissue context. Accordingly, the
differential activities of these compounds may allow for utility to ameliorate multiple disease
states as specifically enumerated above.

Thus in one aspect of this invention there is provided a method of treating a disease in

a patient, said disease selected from the group consisting of sleep related disorder, dementia,

Alzheimer’s discase, multiple sclerosis, cognitive disorder, attention deficit hyperactivity

disorder and depression, comprising administering to said patient a therapeutically effective

amount of a compoimd of formula (I}.
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Intem ediate (ii) 252-Methyl-[1, 31bi pyrrolidinyl
hydrochl ori de 24

2- Met hyl 41, 31bi pyrrolidi nyl - F-carboxylic acid
tert-butyl ester (Internedijate (i) obtained above,
5.50 g, 21.62 nmmol) was treated with 20 nL of 4 M HC1
i n di oxane at OC The solution mas stirred under

n|t 0g overn ht H.,i i.d

o0 el i e & Gt Hltntiarh et B oot d tlicase stats
expieIP YAl DSeif A& hbOmMIbD & bé ﬂl(’ﬂlﬁﬂg rath& 18Utlh@tatdVdS cfficacy of the

passed though KOH sol ution to absorb HE@ for 30 mn.

comphendsaifitenpreaers inembived Thys éviape batinderstoed dhaj ies eomppunds of this

1nve%;§%né}1}%§|btel %E%tcggﬁ%%gdd%%%seﬁﬁug S&gpegfec%am %egeptors That 1s, as
note\ﬁ" AU khd é’cﬁﬁﬁﬁhd? or ﬂ%@%@%ﬁﬂﬂ&féﬂﬂloﬁ WS pRUERtorSHERS ré&Rptors and may
l'ust'rat ed bel ow. T = 0.35 mnutes, Ms, 155

be e(ﬂvn-tmely achn}ﬂlsWRi (Da0sli@a MHy Yliscase3tate mhlc@sgged(laﬁyd all or in part by
H3 2ieddor 3.5 (m), 3.46 (), 3.32 (M, 2.66 (n), 2.28
f(eﬁ’ipo 10(m) 1.46 (bs). Internediate (iii)

2- Mat e bdriéd-dimsdaihorts BF the Qoﬁb@uﬂﬁfb)o‘flh@ Ibicpiior & disdldsed herein
yl - p H3C 152-Met hyl -[ 1, 31bi p&/rrol i di ny
|

can [y dxscxi;hi thei mjeth()ql m)e? élren@@g HEOUS| ;ea@ﬁb@tg@eg@g degribed herem. As stated

here%k/éé: (cgwpmd%se hlln St UI Vﬁ%ui)(y\a P tl%g 13\6%1\{@9 &{rQ cgﬂah}\féj bPYthibiting the

effedts ol oy I‘éc@p‘t&' Arldofhetcd @ Abetigtitihg e Tk8ts A8dmAebudifions caused due to the
equi v. follomed by powder ed potassi um carbonate (8.9

actigjty @31 The suspension was heated on an oil bath

T T

inventlén TuS PRNEInGRIsWwesE bﬁdlﬂ? thfAfe mhetbddsviatosvn ancheS&t.mMSpetifically, the
DCM The two | ayers were separated, and the aqueous

compaymsds akdlss axeptien e i admipistaredby Ak zyﬁanFH@U%anS&Pﬁ%PeouS» rectal,
t, bi carb 20
e S R B ol R T L e "ot asst am

carriaf 4y, ydti dicghedembodimenn oénhisatredniion, vikereois ke provided a

crude_product was purifijied on silica gel col um, )
phargnageisah SHREHINEO HOTIRIISERI £o PjumacREGally| éCfﬁawggeu fgrrier and a

com%ébrﬂ:l( nﬁ@&&% ’Nkﬁl‘?%lﬁ)% ef\‘-/%gt?’dn%c 1§(er453188911n%i1300a@d taM@mers of said

compbiind nBeh{rhchceBichlly atéfptabbe 28ts( bsivath&a—l)ox cterma@ves tbemaof with said
com%gbgﬁd( lgﬁvi = e?ggne@‘gl] e ZF?ugq_B%mwn i Sorraiih 1 adddscabed fdin®

As described herein, the pharmaceutical compositions of this invention feature H3
inhibitory activity and thus are useful in treating any disease, condition or a disorder caused
due to the effects of H3 in a patient. Again, as described above, all of the preferred
embodiments of the compounds of this invention as disclosed herein can be used in preparing
the pharmaceutical compositions as described herein.

Preferably the pharmaceutical compositions of this invention are in unit dosage forms
such as tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions,
metered aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories; for
oral, parenteral, intranasal, sublingual or rectal administration, or for administration by
inhalation or insufflation. Alternatively, the compositions may be presented in a form suitable

for once-weekly or once-monthly administration; for example, an insoluble salt of the active

compound, such as the decanoate salt, may be adapted to provide a depot preparation for
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25 Internediate (iv)

4-(2-Methyl -[ 1, 31bi pyrrolidinyl-11-y1)-phenyl am ne H3C
;1 D H3C A sol ution of

2-met hyl -1" - (3-net hyl - 4- ni txo- phenyl) 41, 31bi pyrrolidin
yl (Internmediate 5 (iii) obtained above, 2.23 g, 7.7
mol ) in MeOH was de-aerated and nitrogen was

dded Pd-C (.10Y%
e ST R Rl Bt e e el iretin mey

envik@fed8For pedpatind %lh@%}bd&lt%’bsué}f‘& thlGHefYErhe Lb?lW@l all PBve Ig]ngredlent is

reacti on was COfT'p ete.” The m xture was pa sedt roug
mixed @ath & ephpardaceniiced edrmidrt k. grepheambibnal Tiablefing tlmgediema&,uch as corn

0 ntratedto and further dried unde
stardfy et S50 P o ee mws%mafé‘#‘élra%r{;%%au@aﬁhosphate
or gimeterani 8fey %ﬁ%ﬁﬂc&ﬁlc@ptcﬁlﬁl@nﬁ hg ot 'V@&'t@% ¢OMBRK N s@ﬁd reformulation
gummy bl ack liquid, 1.73 /g)g his material wa
compewdon mﬁtwelng@(hommmewamomre fodi atdompopmd off the atdsomt ianehtion, or a

pha@afgxg?c 15fo |aﬁ°§§?ga%lf’( F‘.l% &h F%f’e(y%?l} o V 1% to these preformulation
com%oﬁ@(ﬁrﬁoiiéﬂhbﬁlo@@ﬂe@uﬁ e# tis kiﬂéafﬁ't tRABE achkvd 1ﬁ§é’([l€’11tb@t &OPREd evenly

| ask was charged with p-tol uenesul fonyl chloride
throuals)uolhegcm@msggmmmthat theScosypoisition mndbdﬁ@dﬂjr sotidivided into equally

e QRSB TS A0 AP 5 E5P o8 iy S ot

comp&ditidr RihvRSuLARHEN Rtc@itidape ﬁfrm@ IRty ]ffJe descnbed above containing
- N- BOC- 3- h¥droxy pyrrolidine (purchased fromAldric

fromy 0.14tp gpous sl @gngmﬁ the aqilvsongﬂ@d@ﬁt OCNe rirotenbimntiyn. DfRored unit

d h 16. 2 T
cosigl 0PaorB (bl S0 1B R Gherareli 2 a PofperhpuddF e, of e
activier i@prcahaut T(H@ tﬁ‘tﬂetﬁ tor p-ﬂlLEQ)i( @@M@ﬂdrﬂpd@@h@n‘c @h RMARY or otherwise

DCM for product) showed the conpletion of the reaction
comppgded 4e tnrevidougsdosage form affording the advantage of prolonged action. For

example, the tablet or pill can comprise an inner dosage and an outer dosage component, the
latter being in the form of an envelope over the former. The two components can be separated
by an enteric layer which serves to resist disintegration in the stomach and permits the inner
component to pass intact into the duodenum or to be delayed in release. A variety of materials
can be used for such enteric layers or coatings, such materials including a number of
polymeric acids and mixtures of polymeric acids with such materials as shellac, cetyl alcohol
and cellulose acetate,

The liquid forms in which the novel compositions of the present invention may be
incorporated for administration orally or by injection include aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs. and similar
pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions
include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

- The pharmaceutical compositions of this invention can be administered by any of the
methods known in the art. In general, the pharmaceutical compositions of this invention can
be administered by oral, intramuscular, subcutaneous, rectal, intratracheal, intranasal,

intraperitoneal or topical route. The preferred adminisirations of the pharmaceutical
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guenched by addition of polyner-supported amne (8 g),
stirred for 30 mn. and 100 nL of DCM was added. The
organi c layer was washed with H3PO4 (1M 2 x 50ni),
followed by 26 NaHCO3 (50 sl), brine (50 nL), dried
(K2C3B), filtered through a silica gel pad, and
concentrated to obtain the titl e conpound as a |iquid,

com%gﬁgéwgf E%g%rl/?%% j%IG' :iéél%m- Sa—}-%,ges( M fghﬁ Eng\]yﬁ’ methods to

adm{nister %ﬁamﬁc@th'ﬁ:al g(’)’%pos@h&ﬂ" E)b%n élrﬁl) or aB- 1ﬂ§ar(aﬁil thifle, can be used to
2.46 (bs, 3H), 2.05 (m 2H)’ 1.43 (s, 9H).

admimster the ¢oapesition 9)f th1s mventlon .

2- (Ia %%eetlr? %rﬂgret);{f vglgct) dlS tgtYiE he hés%hggdl heremca‘?l gl?ll%)t()}/el do%age level 1s

acl

abot- (BRI ﬁ%@ﬁ@%eﬂd%'ﬂr@ﬂ%ﬁbﬁxyl)m@ﬂmﬁq{) 1100 Rey/le par dh@xﬂﬂld especially

cacidtert-butylester 10 (Internmedi ate (v) obtained
aboutibeto 2Abmekemer 46y 4Theredmpaungds miay. be agddnistered on a regimen of 1 to 4
t1né%%+ - 2- met hyl pi peri ndi ne (purchased from Advanced
! ‘rics, 7.88 g, 92.79 mol, 2 equiv.) were

di 539d Meentich 8 Hehr Ql@iﬁstr@féa@g} thd Wldﬁhg eX@mplBs Svhich are provided for
colorl ess solution was added powdered K2CO3 (325 nesh,

illusg8Hog puposcs@nd 1020 B8Y hirl the gc@e@f dhesprpseat inveRtionThe

suspensi on was heated mai nt ai ned at
80 C for 24h. TLC (3% FeomPieR GeR, "o T 506 Mook i n

15 DCM fay uedafukd rxoiweend bﬁPﬁle@Sth@DﬂﬂM)ﬂ@dh@{MMSed therein
onpletely. LC/ M5 showed ver ittle ampunt of SM at

shalhhazvesbgmeamag& indicpieddiket r%f@rsz%llograms, "o efers fe pEamas, ope” refers to
was cqncen ated to dryness., reS| due wasg..t [
il F5E THER SR B0 PR jTeerh o s "GRD Bbunds, "oz

refe%eﬂ)af)ﬁﬁc%g "ﬁBFj 1RSs agUROS 1 ANRI" Wasrs et maGhRGsW fubole” refers to
DCM (2 The conbi’ned DCM extracts were washed

mlcmmﬂcssginumﬂqr wftﬂa teotinomaies, bilardfonapelies Wl)" andml” refers to

. dri ed over anhydrous pot )
mill ool rorg 14 BHEa g G TEEH Rablin Gacter (igerees Celius

"Re OF 16 Ab Og%ﬁloﬁvafﬁctgf”"rﬁ e O‘?n ]%‘" SletdrE %0 gﬁéltlﬁglp'éfﬂ? "dec" refers to

eluted wt to obtain 't
decdmﬁsdsﬁlcmor‘r‘bp'u rd "ay. "ar@“amm bmduigqtomt? [oin @f (Hg‘%cfer@dﬁspressure in
mﬂh(ngeégrs Mﬁ%r%iﬂg;ﬁ' r g?s&a%ggtléwfgb "qﬁn" Qal_ﬁrs t%n%nomﬁ%el}l%l_l)a s.” refers to
abschute 7“(.(0','1{1: ”]rwers t% c%%céd@atéﬂ"')‘ " ks 4 cdrBentidtion ik g%ﬁL( r"IDMSO” refers
to d&g{hyl luiémmﬁjl é‘ﬂﬁﬁf ;?aﬁers to NI(W dlmeg?ylformamlde “CDI” refers to 1,1
carbgg}glé %r%q?a/tezo y! ‘;ﬁ&g@ (%3%,% ]Ckfl”pl)é Fld lt(; glcﬂy :}"on]ié:tha 5 b‘B)@ﬂ” réfers to 1,2-
dichloroethane, “HCI” refers to hydrochloric acid, “EtOAc” refers to ethyl acetate, “PBS”
refers to Phosphate Buffered Saline, “IBMX” refers to 3-isobutyl-1-methylxanthine, “PEG”
refers to polyethylene glycol, “MeOH” refers to methanol, “MeNH,” refers to methyl amine,
“N,” refers to nitrogen gas, “iPrOH” refers to isopropyl alcohol, “Et;O” refers to ethyl ether,
“LAH” refers to lithium aluminum hydride, “heptane” refers to n-heptane, “HMBA-AM”
resin refers to 4-hydroxymethylbenzoic acid amino methyl resin, “PdCly(dppf);” refers to
1,1'-bis(diphenylphosphino)ferrocene-palladium (II) dichloride DCM complex, “HBTU”
rgfers to 2-(1H-benzotriazol-1yl)-1,1,3,3-tetramethyluronium hexafluorophosphate, “DIEA™

refers to diisopropylethylamine, “CsF” refers to cesium fluoride, “Mel” refers to methyl

iodide, “AcN,” “MeCN” or “CH3CN’refers to acctonitrile, “TFA” refers to trifluoroacetic
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27 The title conpound is prepared in a manner
substantially the sane as internediate (vi) by
condensi ng _

3-(3R) - (tol uene-4-sul fonyl agy) - pyrrolidi ne-1-carboxyl i
c acid tert-butyl ester (Internmediate (v) obtained
above) and R-(-)-2-nethyl pi perindi ne (purchased from

ac1d Wmﬁfers ytgg%ﬁ%ﬁ Nﬁyﬁ’"cﬁérg)to %ﬁ#-p)@‘r mone, “H,O0”

refefsmo Whier, BAEG” (bRrs Mbut?lo%%oe(rﬁbnyl Hbrind” f8fcksMo 4 hturated aqueous
2.51 (m 1H), 2.07-1.69 (m  6H) 6 (s, 9H) . 1.10
sodipe, clgonde solstpn, Mt ee:fnsdﬂoaltnela(,v i) refers to millimolar, "pM" refers to

micighiry " DUF R o rebomplibo N ket fopnorna Bt g o thin layer
chroﬁﬁa@éé%aﬁ}%ﬁ "APRCYSLW thhi80pdkorfan &Y RE Rt drap e"HRMS" refers

sol vent ‘'was evacuat ed and purged w th nitrogen.

to High segditvwentmassasspacided, ('BS) bBI- Bﬁ&tho p)gssroducﬁymgj "MC1" refers to
. (pur.chaged, from Astatech, 16.32 g, ) and DVAP

mw‘g’ﬁ“ﬁ%ﬁ) IPhe TSP o’r‘ilt%%m%‘?ﬂll@d aﬁefPl‘éefQ/\/dflfé?"eBa‘t‘W anhyd

kS =C e of — _
anh@ct’%ShS ne%lu%é?sgulﬂ%ony C ’I or i gefr’(%. g%y’g‘? 50%{}&%%% simglet, d
doul:]le’@ teqtriplet) ¢isnq2Otarlmof nidCipleiTkd 5 derbiettefrdoobicks; bas broad; L.C =
ved and .t solution was stirre lénd ni trogen

11qu161\/£ HF@FﬂgraPﬂg%s%%%rﬁneﬁﬁmﬂf oS %}(}] Zelectrospray 10nization/mass
spechiog ?h‘ R2U QRnt ok qQErQﬂiééﬁLr iddV>~8hg

conpl etion of the reaction e Teéacti on was qugnched

by Radctians qgenefallpciry mer vadgpo nttegeammesphdred §lvartsl are dried over

sti.rred for ao mn. 50?#111 f DCM was then added and
MagheR SEYECTRE 9§ PYAPQFYL “‘b‘ge&i VREETHAR RGtR CHR r. TheC analyses
are p?leo%G@Wnﬁ EM%%[en\é@ﬁhV:‘@%{l%@ sl E)lmpv%h (fglelg%tlén BOMY rradiation.

| owed bri
Flasb Kﬁ@@tg)glﬁpﬂlst & Bﬂd‘f(am&d oxsmgehtlteah @denaokal Siliuigel. caFtridges. The !

N EReohs s oo anh Gtk 208 Opyrasb batiey A”@smegometer with
an A% )rﬂn@haﬁ)be akP uﬂa@y(rMeﬂt a'm’tQGI?t tellnGeraare Tn 3 d%giterated solvent,

mn, 100% pure based on total ion,
Such3MD2(32DM$(B®6( a€BLL Ihh-]est‘dl\ﬂhét@.@@l\hdztgad CIIXEbﬁl)lcal Gh(qupmlues (8) are

indic%i‘q)gd’l ill%}%’ﬂtg %(:{ﬁ'ﬁ%l}ﬂpﬁ% I{%pzn)zmﬁg §éfg@p§8§ ‘Z)X’t%ﬁgg%%%jlsg%%%(l&/?&?)’ as the internal
stan@kcat ernedi ate (i x)

2-(2S)-Methyl-[1,3"' (31R) ] bi pyrrolidinyl-1'-carboxylic
acidght Brassiputlyhuids€homatography-Mass Spectrometry (LCMS) experiments to

determine retention times (Rr) and associated mass ions are performed using one of the

following methods:

Mass Spectra (MS) are recorded using a Micromass mass spectrometer. Generally, the
method used was positive electro-spray ionization, scanning mass m/z from 100 to 1000,
Liquid chromatography was performed on a Hewlett Packard 1100 Series Binary Pump &
Degasser; Auxiliary detectors used were: Hewlett Packard 1100 Series UV detector,
wavelength = 220 nm and Sedere SEDEX 75 Evaporative Light Scaﬁen'ng (ELS) detector
temperature = 46°C, N pressure = 4 bar.

LCT: Grad (AcN+0.05% TFA):(H;0+0.05% TFA) = 5:95 (0 min) to 95:5 (2.5 min) to 95:5 (3
min). Column: YMC Jsphere 33x2 4 uM, 1 ml/min | |

MUZX: Column: YMC Jsphere 33x2, 1 ml/min
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3-(3S)-(Tol uene-4-sul fonyl oxy) - pyrrolidine-1-carboxyl i
cacidtert-butylester (Internediate (viii) obtained
above) (6.82 g, 19.97 mmol, 1 equiv.) and
S-(+)-2-nmethyl- 10 piperindgne (purchased from
Advanced Asymmetrics, 3.40 g, 40 mmol, 2 equiv.) were
di ssol ved i n anhydrous CH3CN (65 nL) To this colorless

Grag Cheist O T AR RAOIEE AV 395, (AR T Mg B B, o 955 (44

minyVas heated with stirring under nitrogen over an Oi
ath mai ntained at 80C for 24h. TLC (3% MeOH i n DCM
LCTR0Y M| Jsphe5e638BDH jtM, DERNH80SHTFAHR O FiAle= SIS (0 min) to

S co > |, most 15 conpletely. LC/MS showed very
o5\ BT Bhgun( 4 i

at mz 363. The suspensi on was

QU:CPNECERbRAE 891 ‘ng’fﬂﬂﬂ q%%Nﬂj"dﬁ% ¥ et NS ICRHENY, iffkmic acid) = 5:95
wat er (25nmL) and 0O mL), the two |layers were

(0 mgmgaPated, SmeEnptotd9es @q@remois | ayer was extracted with

Ut e SITES ipPEs GRT THETE R DEIACS (3BT ATERPR ! various
stan(n?g&nﬂbﬂals bRy ed anthy ?E@d&t@ﬁbﬂﬂf@l deffpeandOsTahe invention.

| tered, and concenfrated in vacuo. 20 The crude
product was purified oﬁNﬁEB$4EQ%$Qﬁ§ col um (70g) on

Anal ogi x, eluted with NE[?‘E:I .%%/b(Oto 7.5% to
obtain 4.08g (80.3% of compound as a gunmy.
LCMS: Rb- Melhyl‘fl m]sr:?yﬁshdﬂ@-1 %ﬁo&wﬂmd tart MMy‘a 4890

VHz, CDC13), 30 (m 1H), 3.14 (bs, FD

2.91 (m 1H), 2 75 (m 1H), 2.51 ( , 2.07-1.69

(m 6H), 1.46 (s, 9H), 1.10 ( . H) .

251 ntermedi ate (x)

2-(2R)-methyl -[1, 3" (31R) ] bi pyir -1' - carboxylic
stitle

acid tert-butyl ester Zg)oJ
compound i s prepared in ner substantially the

same as internediate (ix) byQcondensing

3-(3S)-(tol uene-4-sul fpng Hyrrol i dine-1-carboxyl

c acid tert-butyl ester”(Internmediate (viii) obtained

above) and R-(-)-2- nethylpid@ﬁindine (purchased fron15
Advanced Asynnetrlesgm LCVS: RT =

255 0(avealtion pf NivR ytvpﬂzdlnm43§2g, 622(9pmi§t01) 311(1@ r(l?ﬁhylpyrrohne

(1955 22 i%élmé%u 84 ablby E}E!%moé R{éz YT, é?'zl M%@(ﬁ}) n(er into the

DCM.s8futiofl of 8-mEthylpgtiblind, th&r segbate]) X DICE (60 mL) was added powdered
sodlgrgnzt%)ace'\t/s;yq))élroh[yﬁmde (s?oulf:i)y-rllfr; CIY rI'Ezoelttl rd tl " lhelyg)ellowish milky solution was
stirred at r.t. overnight. LC/MS - m/z 255 and 199 (base and M-tBu).

" The reaction was quenched with aq. NaHCO; solution. The two layers were separated,
and the aqueous layer was extracted with DCM (20 mLx2). The combined DCM extracts
were washed with sodium bicarbonate (10 mL), and brine (5§ mLx2), dried (anhydrous
potassium carbonate), filtered, and concentrated in vacuo. The crude product was purified on
a silica gel column, cluted with DCM and 7.5% MeOH in DCM to get the title compound as a
liquid 5.50 g (yield: 94%). MS: 255 (M+H"); TLC: 0.5 (10% MeOH in DCM).

Intermediate (i1)

2-Methyl-[1,3"bipyrrolidinyl hydrochloride
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2-(2S)-Methyl141, 3' (3' R) Thi pyrroli di nyl-11-carboxylic

acid tert-butyl ester (7.91 g, 31.14 mmol) was

treated with 28.8 nL of HCl in dioxane at 0C. The

sol ution was stirred under 2ditrogen at r.t. overnight.

Both TLC (10% MeOH in DCM and LC/MS did not detect

the starting material. N trogen was purged through the

solution with stirring. The outlet was 15 passed

t hrough KCH sol ution to absor for I h. The sol vent

was renoved by evaporati0 Ndryness to get the title

conpound as a hygroscopi c thi ck umy 3H@duct (2HCL

salt, hydrated. exact osi ti oppunknown), 8.07 ¢

( 100 % . |vs 155 (MtHH [FI NWR €D20 3oo |sz) 6
4.12

mer%pﬁhy} B3 bgp)g[rqh%ylaj Fﬁ:arggxy)flcz aggld( ,ﬁ:rt ,lpp.[;yl gstqr( rﬂntermedlate (1)
B A L

The 'ﬂnlatlbm wlae sﬂnﬂjmmxhzd maszepae paroednmghta"lm\(ﬂe% MeOH 1n DCM) did not
stantially the sane as jnterpediate, (xi)

defeﬁvg? Syaiesmarial. Moyasmasprpipmough the %)qurﬂnpwh éqlrr@gnﬂhﬁpuﬂet was
: t t
passg% ?12(?1%933(9%2 \§g§n't1gr|i éﬁ/safbs%qﬁ }:lll(jéefg#%b 1% H@e’\%l@éfg W4 demoved by
evap(oMti’.anp drﬁmess NiVRet (tHI}Zthe 36ﬁ)LpMﬂZi) as 6 l(ygmmwpldiguﬁm(}bﬁlatenal, 53 ¢
(~1023H3,ﬁ) qgﬁus AR Mhont hustbien sy
3 glagang Wétsnlllseé'_bvl auty o) gum 1§at3)n( }ﬂ sglpszquent steps as

i 3K,
Uusgraté&@?ll?/gf %/(FMS R% (dgji%ffg?épsst\@ol(lﬁglﬂ#bw 10The

'H NMRI (EzOO&WHd) wh30 fn Fate@n), B. gé (sbaﬁge(hm)z?ub? tanti 3% (ny), 2.66 (m),
t.h rmedi ate (Xi aci ydrolysis o
2-28£m§% H “!fﬁ%sls S) Thi E)yr)rol i nyl - 1" - carboxyl i ¢
acid tert- butyl ester ({nt&laRe e (vii) obtained

above). Internediate (XxiV)
2( 2R) - Vet ByMethgl- B3 3hd@yjibl-pyro-pHengi){§ V.53 Tbipyrrolidinyl

Neares

2-Methyl-{1,3']bipyrrolidinyl hydrochloride (Intermediate (ii) obtained above, 5.3 g,
21.6 mmol, 1.12 equiv.) was dissolved in anhydrous DMSO (30 mL). To this solution was
added 5-fluoro-2-nitrotoluene (3.00 g, 18.78 mmol, 1 equiv.), followed by powdered
potassium carbonate (8.9 g, 65 mumol). The suspension was heated on an oil bath to 85°C for
4h when the starting material was consumed as determined by TLC (5% MeOH in DCM) and
LC/MS. To the suspension were added 20 mL of water and 50 mL of DCM. The two layers
were separated, and the aqueous layer was extracted with DCM (20 mL.x2). The combined
DCM extracts were washed with sodium bicarbonate (20 mL), and brine (15 mLx2), dried
(anhydrous potassium carbonate), filtered, and concentrated in vacuo. The crude product was
purified on a silica gel column, eluted with 5% MeOH in DCM to get the title compound as a
yellow solid after drying, 5.47 g (100%). MS: 290 (M+H").
'H NMR (300 MHz, CDClL;): 8.10 (d, 9Hz, 1H), 6.36 (bd, 9 Hz, 1H), 6.28 (bs, 1H), 3.4-3.2
(m, 5H), 3.00-2.78 (m, 2H), 2.64 (s, 3H), 1.7-2.2 (m, 6H), 1.5 (m, 1H), 1.06 (m, 3H).
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I NCY 15 The title conpound was prepared in a
manner substantially the same as intermediate (xi) by
acid hydrol ysis of
2-(2R) -met hyl 11, 31(3' R) Thi pgrrol i di nyl-1' -carboxylic
acid tert-butyl ester (Internmediate (x) obtained
above). Ms: 155. NVR. (D20, 300 WHz), 6 (ppm:
11.6 (bs, 1H), 9.1 (bs, 2 m 1FD 3.5, (m
2H), 203. 3- 1(m3H)“§|2Tﬁd2]‘( 2.4(m 2H),
% ?2(5 ;n MitH%] V4 (12 fthy1 651 O Mﬁyﬁbﬁdmﬁm %ﬂ%?ﬁa&lﬁ@w)
(3 nethyl 4 nltro phﬁﬂyl)41 3' (3" R) Thi pyrrolidinyl
R ol i di nyl (0. 23g,
N us |25 DVSO (5 nl)
[ added

fol | owed
62 ny, 4.8
oil bath to
starting

by pomdered anhydr ous potaSS|un1carbon
mol ). The 31 suspensi on was heatﬁg
85C (bath tenperature) for 4h when $e
materi al was consuned as confirmed by

Nb@“qu)j@N@n ahad-methyis!l’ (W@lﬁdvee@l@gdle(%léi b)“> ]blmr(flﬁiéﬂyi (Intermediate
(iii) .Pﬁisaﬁ)%e ﬁve Vﬁf“%{ea??’g%%m%) M{)H"\@&e&e—%}%@é a%nﬁog%s introduced.

ayers separated, and the aqueou

To thaSsofiohagdsedded Pﬂ (D@MP/{)l OrHid nyture e stiordiivnget MCmosphere at r.t.
extracts were wash h sodi um bi car bonat e

mL
for Bmd TG HEO% SMaPRom D@M)eft]ld( Iaﬁﬂ\gl% rséﬁ‘é’eﬁl)giea’éeé‘?tlﬂ(’h was )complete The

mm@?% R 18 gésgéd tl{r&:l/%iezf eghte E& gﬁgllrlﬁlétggndé 2 l’fﬁ@‘f‘i Oite »T/H? concentrated

to d@lﬁbﬁdnwmﬂm&%rlwé&hﬂ¢rrhlw¢mnotﬁ wicll 4 heddish thr@ewn llquld after drymg
T T TR T
mat%l&@zs us%_})(rﬁﬁég?l%xé §t(eé ng‘gut Rlﬁ%'élz%rgﬁ'@atml@ a@st&ﬁ% ﬁTSZ 260 (M+HH.

(m 3H), 2.99 (dt, 3.7HdnteBmB#aeck), 2.84 (sixtet,

6. GF%%{) %lge_ape( ‘}5715‘11%1]}'?01‘3’?3?32"([%?%&5 1 Cfﬁ[%}_%ﬁ%l%q%-ﬁmyﬂ ester

The analytical chiral HPLC conditions used were

as fol l ows: Isocratic 100% i so ropa ) 150. 5%
| PAni ne 5ml/ m n outl et gﬁ%%fﬁT & ) 200 nM The
results obtained were a 7N
0O ‘o
o
—

" A round-bottomed flask was charged with p-toluenesulfonyl chloride (16.01 g, 83.98

mmol, 1.5 equiv.) and 150 ml of anhydrous DCM. The solution was cooled to an ice-water
bath and evacuated and purged with nitrogen. To this solution was added a solution of (3R)-(-
)-N-BOC-3-hydroxypyrrolidine (purchased from Aldrich, 10.47 g, 55.99 mmol) in 50 mL of
DCM, followed by DMAP (0.66 g) and triethylamine (16.2 mL). The solution was stirred
under nitrogen overnight at a temperature from about 0'Ctort. TLC (5% MeOH in DCM for
SM and DCM for product) showed the completion of the reaction. The reaction was '
quenched by addition of polymer-supported amine (8 g)? stirred for 30 min. and 100 mL of
DCM was added. The organic layer was washed with HsPO4 (1M, 2 x 50mL), followed by
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follows: RT = 10.92 mn; ee 100% Internedi ate (xvi)
2-(2S)-Methyl -1"-(3-net hyl -4-nitro-phenyl)41,3 (3" S) Th
i pyrrolidinyl NO os NO 20The title conmpound was
prepared in a manner substastially the sane as

i nternedi ate (xv) by condensi ng

2(25)-net hyl -E1, 3 (35)Thipyrro|idiny| and

Nal-g;‘3 ! mgﬁﬁ) %r_i{n %:38 %ggemdcm )ﬁltgeé B{BugH8a ]S_BIC?, Cgel pad, and
con@n@tted td btainGh36itlé d&np&ma,as% 1Rukdz 15 3bl, (88.828).(d, 2.2
33(m3|—|)30278(dt

MS@@MMH@E%L(‘QE?CNQR& A 1H), 2.64 25(s, 3H), 2.56

RReA @%%@iﬂﬁ-{?ﬁ@%ﬂa b a?b@%ﬁ%f TR LB AR s, 18D

3.45 ﬁedﬂiyenﬁ 8@, oayssan, $pCr a (¢ ol§0% i sopropanol with
(L)(S% PAM ﬁ? 5mm n out ?}gt pr((essgl?e 150 bar, 200 nM
The results obtained wedeemscdiat (Ons: RT = 8.16 min:

502 Como) MR 2 S bl e bt dgio st -Daty st

Thi pyrrolidinyl 32 The title ound was

prepared in a manner substanti y t{e sine as

i nternedi ate (xv) by condensi K@ w

2(2R)-nmethyl -[1, 31(3 S)Thlpyrrﬁll |nyI zand

5-fl uoro-2-nitrotol uene. 1. 41 nminutes, MS:

290 (MtH). 51H NWR (300 13) 6 (ppm: 8.10 (d,

9.1Hz, 1H), 6.36 (dd, -5 Hz, 1H), 6.28 (d, 2.4

Hz, 1m 3.654(m 2H), 3.%7 Un 3H), 2.99 (dt, 3.7Hz,

8.8Hz, 1H), 2.84 (sixtet, 6.6Hz, 1H), 2.65 (s, 3H),

2. 563{(&@01&@}-&@1{0@40)@) gyer]mdln@-H-I)c,arlﬁ)xyIic (' macidH) tdrt—Bﬂtyl ester

Th t . chi
o il DP R Bl Cudd 205 A6 GweoL | Leshae) 6 gpb)-2-methyl-
pipetiB®RE IPRORAscdM ftdin ]P(H\Qnésé’h @ﬁm@nﬁ-'ﬁg‘ 9Uid ﬁf;mol 2 equiv.) were

pressure 150 bar, 200 nM resul t's obtai ned were as
dissqlgtd swenhyRmous GH:@S (Mhmlde T.I.(E)@% colotlessnwdiitamew s wdded) powdered
K>CO; (325 mesh, 98+%, 14.11g, 102.08 mmol, 2.2 equiv.) at r.t. The suspension was heated

in an oil bath maintained at 80°C for 24h. TLC (3% MeOH in DCM for SM 7.5% MeOH in

N

DCM for product) showed the SM was consumed almost completely. LC/MS showed very
little amount of SM at m/z 363, and the product at 255,

The suspension was concentrated to dryness. The residue was taken in water (25 ml.)
and DCM (80 mL), the two layers were separated, and the aqueous layer was extracted with
DCM (20 mL x 2). The combined DCM extracts were washed successively with sodium
bicarbonate (25 mL) and brine (25 mL.), dried over 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 obtain the title compound as a gummy product, 7.91 g (67%).
LCMS: Ry = 1.27 minutes, MS: 255 (M+H).

"H NMR (300 MHz, CDCls), § (ppm): 3.15 (m, 2H), 3.3 (m, 3H), 2.97 (m, [H), 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 (vii)

2-(2R)-Methyl-[1,3'(3’S)Jbipyrrolidinyl-1'-carboxylic acid tert-butyl ester
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2-(2R) - Met hyl - 11- (3-net hyl-4-ni tro- phenyl) 41, 31(31R) Th
ipyrrolidinyl 15The title conpound was prepared in a
manner substantially the sane as internediate (xv) by
condensi ng 2(2R)-Met hyl 41, 3k( 3" 10] bi pyrrolidi nyl and
5-fluoro-2-nitrotoluene. LCVS: RT = 1.43 mnutes, M5
290 (M+H). 1H NWR (300 MHz, CDCl 3), S (pprr) 8.10 (d,

9.2Hz, 1H), 6.36 (dd, 9.2, 2.8 Hz, 6.28 (d, 2.2
Hz, 1H), 3.6 (m 2H), 3.3 (m 3H), O- 78(dt

3.5Hz, 8.8Hz,2H)" 2.79 (m 1H) AsNO , 2.56
(m 1H) 203(m 2H), 1.98 ( (mlH) 1.08
(d, 6.2Hz, 3H). The analytlcaIN raI PLC condi tions
used were as follows: |so c 100% i sopropanol wth
0.5% | PAmM ne 5ml/mn o essure 150 bar, 200 nM

The results obtai ned were\as foollovvs RT = 8.95 mn;
ee 100% Internediate (xiXx

Zgﬂ\ébt&@@o oingd (5%% 3peﬁ‘€c§ fvd ﬂl%m_gb]’ (s@l?s)témﬂaﬂ%‘ KK Ddabfll dB¥%hredkediate (vi)

eny m ne A solution o
by Qer(dEfi'i)mgTQt-(BRD{ﬁh(eﬁe-mmuﬂﬁohyléxﬁ) tyrm! dhvenltyhdxdio &iR)t@butyl ester

B
yaRhitkiban Leags adfed oRdnfnldMfs: Hs2@hrjhi s m xture was

stl rred under at nosphere at for 4h at which

iH NMRe (3(]1i]eM'HzCCXDIC]% BEBpin):r3. KO, aﬁay'suna/ (/5 BHPVER (thatH), 2.75 (m,
t he reaction was co lete, an 0 s
D@8 0ot by IS 28 (26beDThss fr ihrlel Gldee S I8 ¢ hr ough
a Celite pad, rinsed wt The filtrate was
concentrated to dryness, aﬁghw{?}hle)r dried to yield
t he 3t[BE)-Erdmmpelndfmslayj-pdadishnd i earbokylguadd &frt-butyl ester
dryi ng under high vacuum 1.81g (100%. LC/ Ms: 260,

TLC (10%veOH DCM: 0.3 Rf. 10 This pEteéxia+ was used
i mredi ately without stopdg a«@kfur purification.

I nternmedi ate (xx)
2- Met hy1- 4- (2- (25) - met hyeAe, 3 @é%ﬂh. pyrrolidinyl-1'-
y1) - phenyl am ne NOo

,« )

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 (purchased from Astatech, 16.32 g, 33.8 mmol) and DMAP (0.4g). The solution
was cooled in an ice-water bath. To this cold solution was transferred 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) and stirred for 30 min.
50 mL of DCM was then added and filtered. The filtration pad was washed with DCM. The
organic layer was washed with HsPO4 (1M, 2 x 50mL), followed by NaHCO3 (50 mL), brine
(50 mL), dried (K,COs), filtered and concentrated to a liquid. This was purified on a 110 g
silica gel column on Analogix using 0-2% MeOH in DCM to obtain pure product, 8.82g (77%
yield).
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The title conpound was prepared in a manner
substantially the sane as internediate
5(xx) byhydr ogenat i onof 2- (2S)-nethyl -1"'-(3-nethyl -4-nit
ro-phenyl)- [1,3 (3" S)Thipysrolidinyl. LG M 260, TLC
(10%\/EOI—I/DCI\/D 0.3 Rf. Internediate (xxi)

2- Met hyl -4-(2-(2R) - methyl [1,3' (3" S)]bipyrrolid

T AR S St A A et o8 4GO0BR DA 83 oy
342 |3Qt7ezgrﬁ@ua§a)e (xx) byhydrogenatl onof 2- (2R)-met hyl - 1" -(3
-methyl-4-nitro -phenyl)- [1,3 (3" S)]bipyrrolidinyl.

'H NMRNB00WISD, CTIT:)( 8 Gopvied ASDGN) 8. 7823218, 7. 37r(tl 8. el 28)e 5.04 (bs, 111),

5 45\ 9 6 Pyt 6 9% Dhenyl am he 34 The

title conpound was prepgfiegnddhi@igpnner substantially
the sane as internedi ate (xXx) by hydr ogenati on of

2- ( 2R(2NeMegtiyd-{ 1.3 (3 Rythtipwriclglimil 1 --carhdremiy Biid tert-butyl ester
[1,3' (3" R ] bipyrrolidinyl. LG M 260, TLC

(10%veOH DCM : 0.3 RE S5Exanple 1 Pigeridine-1

-carboxylic acid N

[4-(2-nethyl 41, 31bi pyrrolidi gy1l-A' - phenyl kam de
N

trifluoroacetate
o~<
_< o

3-(3S)-(Toluene-4-sulfonyloxy)-pyrrolidine-1-carboxylic  acid  tert-butyl  ester
(Intermediate (vii1) obtamned above) (6.82 g, 19.97 mmol, 1 equiv.) and S-(+)-2-methyl-
piperindine (purchased from Advanced Asymmetrics, 3.40 g, 40 mmol, 2 cquiv.) were
dissolved in anhydrous CH3;CN (65 mL). To this colorless solution was added powdered
K2COz (325 mesh, 98+%, 6.10g, 44.2 mmol, 2.2 equiv.) at r.t. The suspension was heated
with stirring under nitrogen over an oil bath maintained at 80°C for 24h. TLC (3% MeOH
DCM for SM, 7.5% MeOH in DCM for product) showed the SM was consumed almost
completely. LC/MS showed very little amount of SM at m/z 363. The suspension was
concentrated to dryness. The residue was taken in water (25mL) and DCM (80 mL), the two
layers were separated, and the aqueous layer was extracted with DCM (20 mLx2). The
combined DCM extracts were washed successively 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 (70g) on Analogik, eluted with MeOH
1n DCM (0 to 7.5%) to obtain 4.08g (80.3%) of the title compound as a gummy. LCMS: Ry =
1.14 minutes, MS: 255 (M+H).
"HNMR (300 MHz, CDCL3), 8 (ppm): 3.30 (m, 1H), 3.14 (bs, ZH), 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 (x)

2-(2R)-methyl-[1,3'(3 ’R)]bipyrrolidinyl-l "-carboxylic acid tert-butyl ester
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H, C . CF3CO2H A m xture of

4- (2-met hyl 41, 31bi pyrrolidi nyl -P-yl)-phenyl am ne (34
ng, 0.13 nmol, 10di astereoi soneric m xture),

pi peridine (12 ng, 0.14 mmuody) and car bonyl diim dazole
(26 ng, 0.16 mol) in 3 mM of DV was heated at 80 for
14h, filtered, and evaporated. RP-HPLC gave 10 ng
(1699 of the title conmpound. LCVMS: RT =_1.05 m nutes,
M5: 357.3 (MtH) Exanple 2
153- (Acet yl - et hyl - am no) - pyn-
acid [3-nethyl-4-(2-nethyl -

[ 1, 31bi pyrrolidinyl-11-y1)-pheN
trifluoroacetate CH,  ON f0 C0 CH, The title
conmpound was prepared | er substantially the
sane as Exanple 1 by coupNi ng

3 nethyl 4- (2-met hyl 41, 3] bi pyrrolidinyl -E-yl)-phenyl am

Car OnyPe %nﬁ;ﬁ%‘ﬁg& Yd o}fi@ﬁeﬁ@(y @Qnﬁﬂhé}%bﬁyﬁﬂaﬂkﬂtﬁ% é’h%leaé%qntermedlate (ix)
by &et@eﬁkmg Ex(BB)-Btohhn - Z—Smﬁbhylﬂm)l) mtnlmyﬂelﬂ blcarﬁilmqﬂic- &Cmd yigit-butyl ester
(Interme atx!:( UEV%ES t(%tsfnlngg ' %%% aztined R-(-)-2-methylpiperindine (purchased from
Advanced Asymmetrics). LCMS: R = 1.09 minutes, MS: 255 (M+H).

'H NMR (300 MHz, CDCls), & (ppm): 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, 411), 1.46 (s, 9H), 1.06 (d, 6.2Hz, 3H).

Intermediate (xi)

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

o

H
2-(28)-Methyl-[1,3'(3'R)|bipyrrolidinyl-1'-carboxylic acid tert-butyl ester (7.91 g ,

31.14 mmol) was treated with 28.8 mL of HCI in dioxane at 0°C. The solution was stirred

under nitrogen at r.t. overnight. Both TLC (10% MeOH in DCM) and LC/MS did not detect

ar boxylic

-2HCI

the starting material. Nitrogen was purged 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 thick gummy product (2HCI salt,
hydrated. exact composition unknown), 8.07 g (~100 %). MS: 155 (M+H).
'"H NMR: (D;0, 300 MHz), 8 (ppm): 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 (xi1)

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

O

N
H

-2HCI

e
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35 . CF3CO2H The title conpound was prepared in a
manner substantially the sane as Exanple 1 by coupling
4- (2-met hyl 41, 31bi pyrrolidinyl -P-yl)-phenylamne with
cycl ohexyl am ne and car bonybh diim dazole. Ms: 371.3
(MrH) . 5Exanpl e 4 4-Phenyl - pi perazi ne-|-carboxylic

aci d

A A o S e
(xi) M@&cﬂrlﬁ/ﬂﬁﬂ ¢ls bN22YRMBEAK1-PIUPEL 8N bibdrbNdihiiie] SR x e acid tert-butyl

npl e 1 by iocoupling
eSteTZ(II{tQﬂméiiﬁﬂ‘ﬂD abtaingd pyered! i di nyl -1 -y1) - phenyl ani ne

LC%F —?%&%ﬂﬁl Eg @gr ij%&ﬁﬂgﬁd carbonyl diim dazole. NS

H wnegm TUOPRILES,| ) Erphr)e 4 fé%ylllfg 9@(% 1) 4.12 ( m, LH) 3.5, (m, 28D,
[4 rrethl-[l 31b|pyrroI|d|ny- -y1) - phenyl
3334 (m,&ifﬂr)o&ée?t bfm, 41%), 2 ACR3TIRHL.6 (m, 1H) L3 610 K éH)
conmpound was prepared i n ubstanti al | y t he
sane as Exanple 1 by collg‘fﬁ ngip %
4-(2-methyl -1, BjQRpMert@u{qigrml’g)]bl ghyiam ne with
4- et hyl - pi per azi ne” and ‘carbonyl” di1 m dazol e. Ms:

372.3 (M+tH). Exanple 6
“\\N
-2HCI
N
H

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

(x1) by acid hydrolysis of 2-(2R)-methyl-[1,3'(3’S)]bipyrrolidinyl-1'-carboxylic acid tert-butyl
ester (Intermediate (vii) obtained above).

Intermediate (xiv)

2(2R)-Methyl-[1,3'(3’R)bipyrrolidiny!

N
- 2HCI
N
H

The title compound was prepared in a manner substantial ly the same as intermediate
(x1) by acid hydrolysis of 2-(2R)-methyl-[1,3'(3’R) bipyrrolidinyl-1'-carboxylic acid tert-butyl
ester (Intermediate (x) obtained above). MS: 155.
'H NMR: (D,0, 300 MHz), & (ppm): 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 (xv)

2-(28)-Methyl-1'-(3-methyl-4-nitro-phenyh)-{ 1,3'(3’R)]bipyrrolidinyl

benat

2
2(28)-Methyl-[1,3'(3’R)] bipyrrolidinyl (0.23g, 1.2 mmol) was dissolved in anhydrous
DMSO (5 mL) taken in a flask. To this solution was added 5-fluoro-2-nitrotoluene (223 mg,
1.44 mmol), followed by powdered anhydrous potassium carbonate (662 mg, 4.8 mmol). The
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201, 3- Di hydro-i soi ndol e, 2-car boxylic acid
[4-(2-methyl -[1,31] bipyrrolidinyl-1"'-yl)-phenylk
am de trifluoroacetate 36 The title conpound
was prepared in a manner sufistantially the sane as
Exanple 1 by coupling

4-(2-met hy111, 3" Thi pyrrolidinyl-11-y1)- phenylanine

sustiesi0n Grasascpiggs g e iig 15 30 (B (MYl ol WU fien the starcing
matérlal(&as%&ﬁném eNYdnfirdkd ty2THel( B%lﬂaﬂeommmw ﬁlﬁi LaVNg! -MS showed

1-ye- phenyl kur ea trlfluoroacetate NC
290Thsse}.i t 1 e conpound was prepared in a nanner

A e A TR B g s v

sep%at‘é%aeﬁﬂ tRe 'ahlrlfdrﬂ))%s %g@r GRE RepYdied Wi SER0l 16. mM). 3B @mbined DCM
extrictd wepe wemqgi (wiftnso@ithin picarteinaigi (Ayil)1 and, biing ek ]), Jriedhanhydrous

hen r trifluoroacetatc..CF3 H -
potaRam safhe o e DACORR AR T HUR. e e Product was purfied on
a siB&OSd 3Bk, Editdd Wit 3TENEDHEXR DTN td o BidinCR RitleRGmpound as a yellow
4-(2-methyl-[1, 31] bi pyrrolidinyl phenyl am ne

soh¢ﬁﬂhWthaphéhﬁ&‘ Rt mé 38 1naﬁ$déslgah@ﬂ%é)bonyl
H MO PEL b By S ST AT 2348 23 i D 628 @
2.4 ¥it! iy, digRytmn | Sy 3 37RBenwh kuseaitt 3 7k WogeacEs, 2L &4 (sixtet, 6.6Hz, 1H),
2.65 (s, 3H), 2.56 (q , 8.1Hz, 1H), 2.31 (m, 2H), 2.11 (m ,2H) 1.87 (m,1H), 1.08 (d, 6.2Hz,
3H).
The analytical chiral HPLC conditions used were as follows: Isocratic 100% isopropanol with
0.5% IPAmine 5ml/min outlet pressure 150 bar, 200 nM. The results obtained were as
follows: Ry = 10.92 min; ec 100%.

Intermediate (xvi)

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

t:[:::]’rN '”N; 7

O,N

The title compound was prepared in a manner substantially the same as intermediate
(xv) by condensing 2(2S)-methyl-[1,3'(3S)]bipyrrolidinyl and 5-fluoro-2-nitrotoluene.
LCMS: Ry = 1.43 minutes, MS: 290 (M+H).
"H NMR (300 MHz, CDCls), 8 (ppm): 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).
The analytical chiral HPLC conditions used were as follows: Isocratic 100% isopropanol with
0.5% IPAmine Sml/min outlet pressure 150 bar, 200 nM. The results obtained were as
follows: R = 8.16 min; ee 100%.

Intermediate (xvii)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[1,3'(3’S) Jbipyrrolidinyl
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CH C Cd .CF3CO2H 20The title compound was prepared
in a manner substantially the sanme as Exanple 1 by
coupl i ng

3-net hyl - 4- (2-met hyl - 11, 31BRi pyn-ol i di nyl-11-y1) - pheny
| am ne with 3, 5-dichl orobenzyl am ne and carbonyl
diimdazole. Ms: 461.2 (MtH). Exanple 10 37
1-Cyclohexy1 343- et hyl - 4- (2- net [1 31] bi pyrrolidin
y1l-1' -y0- phenyl Furea trlfluoroa etaye . CF3CO2H
The title conpound was e oM W nn

substantially the sane a$ nmple 1 by upllng

3- et hyl - 4- (2- net hyl - pyrrolidigyl-1'-yl)-phenyl
am ne with cycl ohexyl™am ne and carbonyl diim dazole

1 TR PO WS ROTRefet g St PRiFiALy e pepe i dermediat

(xv)Y bly- Tohddneilze (2R yherihyl 3 sAblpkblidiayioasat &tfuoro-2-nitrotoluene.
LCMS: Rr = 1.41 minutes, MS: 290 (M+H).
'H NMR (300 MHz, CDCly), 8 (ppm): 8.10 (d, 9.1Hz, 1H), 6.36 (dd, 9.2, 2.5 Hz, 1), 6.28 (d,
2.4 Hz, 1H), 3.654(m, 2H), 3.37 (m, 3H), 2.99 (dt, 3.7Hz, 8.8Hz,1H), 2.84 (sixtet, 6.6Hz, 1H),
2.65 (s, 3H), 2.56 (q , 8.1Hz, 1H), 2.31 (m, 2H), 2.11 (m ,2H) 1.87 (m,1H), 1.08 (d, 6.2Hz,
3H).

The analytical chiral HPLC conditions used were as follows: Isocratic 100% isopropanol with

0.5% IPAmine 5Sml/min outlet pressure 150 bar, 200 nM. The results obtained were as
follows: Rt = 11,93 min; ee 100%.
Intermediate (xviii)

2-(2R)-Methyl-1'-(3-methyl-4-nitro-phenyl)-[ 1,3'(3'R)Jbipyrrolidinyl

Dend

2

The title compound was prepared in a manner substantially the same as intermediate
(xv) by condensing 2(2R)-Methyl-[1,3'(3’R)]bipyrrolidinyl and 5-fluoro-2-nitrotoluene.
LCMS: Ry = 1.43 minutes, MS: 290 (M+H).
'H NMR (300 MHz, CDCl3), 8 (ppm): 8.10 (d, 92Hz, 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).
The analytical chiral HPLC conditions used were as follows: Isocratic 100% isopropanol with
0.5% IPAmine 5ml/min outlet pressure 150 bar, 200 nM. The results obtained were as
follows: Rt = 8.95 min; ee 100%.

Intermediate (x1x)

2-Methyl-4-(2-(28)-methyl-[1,3'(3’R)]bipyrrolidiny!-1'-yl)-phenylamine
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101 . CF3CO2H The title conpound was prepared in a
manner substantially the sane as Exanple 1 by coupling
3-met hyl - 4- (2-nmet hyl -[ 1, 31bi pyrrolidinyl-1'-yl)-phenyl
am ne with thiophen-2- ylnmsghyl am ne and car bonyl

dii mdazole. Ms: 399.2 (MrH). Exanple 12

151- (3, 5- Di chl or o- phenyl) - 344- (2- net hyl - [ 1, 31] bi pyrr ol

i dinyl-11-y1)-phenyl kurea triflugrqacetate
Cl . CF3CO2H The title conpouyd prepared in
a manner substantially -m eNas I? 1 by

OrA

coupl i ng
4(2 nmet hyl -[ 1, 3]bip§rr gyl - 11- yO.phenyIamne with
5-di chl or o- phenyl & ne 20and car bonyl di i m dazol e.

ne- A gciy%%k{bcz gg( dnrgjllqﬁ 11%3 meph ?t4y mtr%- ﬁ}-[l 3'(3’R)]bipyrrolidinyl
2.00 4; 693 MRkBYin [Me@ﬁgh@}ﬂ%%dsddené’ératle& aﬂ&hﬂ&%@ﬂi‘)ﬁag dbdd8ced. To this

rlfluoroacetate The title
soluuommls rddeh Bd{§F Ei8d6.eb2g)n Ehisramnere Sf@bsmatm iradar ylot dimosphere at r.t.

for Zﬁ-l 2(‘52)&/ Exa:{igl ﬁéﬁ?%’{?ﬁ\ﬁ%ﬁhl i nﬂ{ﬂ\/q an%&?/l%ﬁ é;m/\y%drﬁhﬁt the reaction was

com‘ﬁ’le‘cé" a%d Rh@‘ﬁﬁﬁiﬁbﬂw&s )zﬂ:te&%ﬂ‘ %E')QVIS A/ 1caromytture was passed through a

di i m dazol e.
Celite pad, rinsed with methanol The filtrate was concentrated to dryness, and further dried

to yield the title compound as a reddish brown liquid after drying under high vacuum, 1.81g
(100%). LC/MS: 260, TLC (10%MeOH/DCM): 0.3 Rf.
This material was used immediately without storage and further purification.

Intermediate (xx)

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

2
The title compound was prepared in a manner substantially the same as intermediate
(xx) by hydrogenation of 2-(28)-methyl-1'-(3-methyl-4-nitro-phenyl)-
[1,3'(3’S)]bipyrrolidinyl. LC/MS: 260, TLC (10%McOH/DCM): 0.3 Rf.
Intermediate (xx1)

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

benae

The title compound was prepared in a manner substantially the same as intermediate
(xx) 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 (xxi1)

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



5Exanpl e 14
3-(Acetyl - net hyl -am no) - pyrrolidine-1-carboxylic acid
[4-(2-methyl-[1,31] bi pyrrolidinyl-11- y1)-phenyl]am de
trifluoroacetate . CF3CO2H 34 The title conpound
was prepared in a manner substantially the sane as
Exanpl e 1 by 10coupling
4-(2-met hy111, 31bi pyn-olidinyl -1 _-
3- (acetyl - net hyl - am no) - [
dii m dazole. MS: 414.3
1- (3, 5-Di chl oro-phenyl) -
i pyrrolidinyl-11-y1)-p

1) - phenyl ami ne with
car bonyl

thyl-11, 31Th
oroacetate H C

15CI CF3CO2H THE t;tlé conmpound was prepared in
ﬁlrg C%%}%\S?%lﬁ tfvlaglplf ﬁﬁﬂﬁfﬁﬁgﬁ}@pf e %@;pe §s intermediate

xx) - Y1)byphenw Gati¥int h 3,4 di chi. IeRYI-1 a8 AMnitro-nheny]
( )Carb)gzl dllyﬁdgaz%lél V5. 447.2 (MH). %XE( Bﬁ nitro-phenyl)-

[1,3' Qﬁ@]@mr@héwi BEAMFEay TLA- ({ 0% DRHD ) ). bRﬁyr r oI i di
nyl-11-y1)-phenyl Furea tr%&luo[qpcetate 39
Piperidine-1-carboxylic acid [4-(2-methyl-{ 1,3’ ]bipyrrolidinyl-1’-yl)-phenyl]-amide

trifluoroacetate

H{ }N’V\L
St o
0 .
FiC CF:COH
A muxture of 4-(2-methyl-[1,3"|bipyrrolidinyl-1"-yl)-phenylamine (34 mg, 0.13 mmol,
diastereoisomeric mixture}, piperidine (12 mg, 0.14 mmol) and carbony! diimidazole (26 mg,
0.16 mmol) in 3 ml of DMF was heated at 80° for 14h, filtered, and evaporated, RP-HPLC
gave 10 mg (16%) of the title compound.
LCMS: Rt = 1.05 minutes, MS: 357.3 (M+H).
Example 2
3-(Acetyl-methyl-amino)-pyrrolidine-1-carboxylic acid [3-methyl-4-(2-methyl-
[1,3’bipyrrolidinyl-1'-y1)-phenyl]-amide trifluoroacetate

CH,
Pevaasel
e A o
CH, e CF;COH

The title compound was prepared in a manner substantiaily the same as Example 1 by
coupling 3-methyl-4-(2-methyl-[1,3bipyrrolidiny!-1'-yl)-phenylamine with 3-(acetyl-methyl-

amino)-pyrrolidine and carbonyl diimidazole. MS: 428.3 (M+H).

Example3
1-Cyclohexyl-3-[4-(2-methyl-[1,3"bipyrrolidinyl-1'-yI)-phenyl]-urea trifluoroacetate



. CF3CO2H The title conpound was prepared in a

manner substantially the sane as Exanple 1 by coupling

2-met hyl- 4- (2-met hy141, 31bi pyrrolidi nyl -

'-y1)-phenyl am ne wi th cyclshexyl am ne and car bonyl

di i m dazole. MS: 385.3 (MtH). S5Exanple 17

4- Met hyl - pi per azi ne- 1-carboxylic acid

[ 2- met hyl - 4- (2- et hyl 41, 3 hlpyrrolldlnyl 11-y1)-

phenyl ]-amide trifl uorﬂ & . CF3CO2H The
\ed in er substantially

title conpound was fprepa
the sane as e 1'sby 10couplin
2- et hyl - 4- (2-wethyl 11, 3] bi pyrrpIC g?pyl:-ll) phenyl a
mne with N-methyl- piperazine and carﬁgh

di %Qﬁfe GAO%POM% Hg? ?re%?em'ﬁ')a mﬁr@mlbestaéﬁaliy the same as Example 1 by

ro-1Ssol car boxylic aci

coulblﬁtg’reet-m/-krneﬂtyd%g} ﬁ‘@’ﬂnbyﬂrelﬁcﬂm)’ﬂlmyﬂ))ypkreny]ladnmwl with - y§ylohexylamine and
phenyl]-am de trifl|uoroacetate C H3 15. CF3CO2H
CmﬁWﬁﬁilﬂmﬂéﬂﬁ%H¥§uﬁa W SPepared in a manner
5 substantially the sane as-%?gﬁyg 1 by coupling
2-met hyl - 4- (2-nmet hyl -[ 1, 31bi pyrrolidinyl-11-y1l)-phenyl
4-Pacayieipdridine | Badbokylitr aiid pi- fﬁalmlethy&fﬁj?, fappordidinyl- 1‘-y1)—phenyl]-amide
dii m dazole. MsS: 405.3 (MtH). nple 19
201- (3, 5- Di chl or o- pheny1¥L &’?%ﬁa??yl 4-(2-methyl -[ 1, 31

bi pyrrolidi nyI 11-y1)- pr]_gnyfﬁr ea\t1

HaC CF:CO,H

The title compound was prepared in a manner substantially the same as Example 1 by
10 coupling 4-(2-methyl-[1,3"Tbipyrrolidinyl-1"-yl)-phenylamine with 4-phenyl-piperazine and
carbony! diimidazole. MS: 434.3 (M+H).
Example 5
4-Methyl-piperazine-1-carboxylic acid [4-(2-methyl-[1,3 Tbipyrrolidinyl-1'-yl)-phenyl]-amide

trifluoroacetate

H
HSC—NCN—{:—@NCL /D
15 HC CF,CO:H

The title compound was prepared in a manner substantially the same as Example 1 by
coupling 4-(2-methy!-[1,3'Tbipyrrolidinyl-1'-yl)-phenylamine with 4-methyl-piperazine and
carbonyl diimidazole. MS: 372.3 (M+H).

Example 6
20 1,3-Dihydro-isoindole-2-carboxylic acid [4-(2-methyl-[1,3 Tbipyrrolidinyl-1'-yl)-phenyl]-

amide trifluoroacetate

@CN_{:@“O\ vy

H,C CF;CO,H



trifluoroacetate 40 Cl . CF3CO2H The title
conpound was prepared in a manner substantially the
same as Exanple 1 by coupling

3-nethyl-4-(2-methyl-[1, 31spyrrolidinyl-1"-yl)-phenyl
am ne with 3,5-dichl orophenyl am ne and car bonyl
diinidazole VE. 447.2 (N%FD 5Exanp|e 20

| Sh{ﬁ% ngger a ta%%ep%:r%&é& ﬁﬁWFroﬁuibaﬁaqulbfl tpe ﬁzﬁw as Example 1 by
cou;ﬂﬁ@ 4 @Zﬁﬁ%ﬂi[l 3 ]b1pynolT({1§ylt]'1y|1)epHéﬁ9]a§M[bdw\ﬂﬁsl B’fdﬂ%f@ﬁomdole and

manner substanti al t he sane as Exanple
carb@@d@umld le. MS: 391. 3(M+H

3- et hy1-4- (2- et hyl -[ 1, 334 oyprpli di nyl -1 -y1) - pheny!
amine with N-nethyi- piperd?R€ and car bonyl

5 1 (Gl@}f'ﬂnﬁ%@hﬁ) 31\[5-(2313@;}1)31 [(IM“']H)pyn%ﬁQﬁm - ﬁ)'l-phenyi Jurea triflucroacetate

hydr o- i soi ndol e- 2- car boxylic acid
[3 mathyl 4- (2- met hyl - _.M lidinyl-1"'-yl)-
phenyl ] - amq\%trlfl%lo )3

H,C CF:CO,H

The title compound was prepared in a manner substantially the same as Example 1 by
coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3-cyano-aniline and
carbonyl diimidazole. MS: 390.2 (M+H).

10 Example 8
1-[4-(2-Methyl-[1,3"Tbipyrrolidinyl-1'-y1)-phenyl]-3-thiophen-2-ylmethyl-urea trifluoroacetate

. S
"% 9
> "C .CF5CO,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 thiophen-2-ylmethyl amine
15 and carbonyl diimidazole. MS: 385.2 (M+H).
Example 9
1-(3,5-Dichloro-benzyl)-3-[3-methyl-4-(2-methyl-[ 1,3"|bipyrrolidinyl-1'-yl)-phenyl]-urca

trifluoroacetate

3
Cl H HGNG\
O 0
o}
c " CF3COH
20 The title compound was prepared in a manner substantially the same as Exampie 1 by
coupling 3-methyl-4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3,5-dichloro-
benzyl amine and carbonyl diimidazole. MS: 461.2 (M+H).
' Example 10



15. CF3CO2H The title conpound was prepared in a

manner substantially the sane as Exanple 1 by coupling
3-met hyl - 4- (2-nmet hyl -[ 1, 3Thi pyn-olidinyl-1"-yl)-phenyl
amine with 1, 3-di hydroi soi ngol e and car bonyl

di i m dazole. Ms: 405.3 (MrH). Exanple 22

204 Acetyl pi per azi ne-1-carboxylic aci d

e Ry P B ab S b an Bhegy tpnes

0 CFSCOZH The titl giRRrRRHALE Was prepared in a
manner substantially the same as Exanple 1 by coupling
3-net hyl -4-(2-methyl -[ 1, 3ThFPyrrol i di nyl - 11-y1) - phenyl

am ne with 1-piperazi n- t ne and car bonyl
diimidazole. M5 434 NSExanpl e 23

1- ( 3- CGyano- pheny 74% met hyl 4- (I)e@' hy141, 31bi pyrrol
idinyl-ll-yl)-yIkureatr|fI#8 etate CH3 NC

5 .CF;CO,H

The title compound was prepared in @ manner substantially the same as Example 1 by
5 coupling 3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine with cyclohexyl amine
and carbony! ditmidazole. MS: 385.3 (M+H).
Example 11
1-[3-Methyl-4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-y])-phenyl]-3-thiophen-2-ylmethyl-urea

trifluoroacetate

WH_«E‘@NCLD

10 e 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"Jbipyrrolidinyl-1"-yl}-phenylamine with thiophen-2-
ylmethylamine and carbonyl diimidazole. MS: 399.2 (M+H).
Example 12
15 1-(3,5-Dichloro-phenyl)-3-[4-(2-methyl-[1,3")bipyrrolidinyl-1'-yl)-phenyl |-urea

trifluoroacetate
O,
H
N—( N

C,Q 3 . o

c CFCOH
The title compound was prepared in a manner substantially the same as Example 1 by
coupling 4-(2-methyl-[1,3"Tbipyrrolidiny!-1'-y)-phenylamine with 3,5-dichloro-phenyl amine
20 and carbonyl diimidazole. MS: 433.2 (M+H). |
Example 13
4-Acetyl-piperazine-1-carboxylic acid [4-(2-methyl-[1,3']bipyrrolidinyl-1"-yl)-phenyl]-amide

trifluoroacetate



. CF3CO2H The title conpound was prepared in a
manner substantially the sane as Exanple 1 by

10coupl i ng3-net hyl -4-(2-met hyl -[ 1, 31] bi pyrrolidinyl-1'
-y1) - phenyl am newi t h3- cyanes phenyl am ne and car bonyl
dii m dazole. Ms: 404.3 (MtH). Exanple 24

Pi peri di ne-I-carboxylic acid

[3-nethyl -4-(2-methyl 11, 3Thipyrrolidinyl-1'-y1l)-phenyl
kani de triflyoroagetat eﬁﬁ@b@ PY- ()1\I<NI

151 . CF3CC2H ° H»—N Threﬁtl 0 s prepared in a
manner substaaqti a t sane as Exanpbe 1 by coupling
3-met hyl-4-(2-met hy141, 31bi pyrrolg s nyl &
'-y1)-phenyl am ne with piperidine and ca %?&Qﬂﬁ

di ik dag ebRipohft wiy ]}rega&aﬂfﬂ maat & RbGarally the same as Example 1 by
201- (3, 5- Di chl or o- benzyO0- 3-
coufling (2 Gratetipil-{ |3 18ippirpldingt i'gl)mhbaglamyi) w2tht t-pifevaim imgl-cthanone
and Q%Lér%tfﬁﬁ%'l azgfe.e?\/lé:rﬁidcolﬁu- rgﬁ)c.et ate 42 G \C
5 Example 14
3-(Acetyl-methyl-amino)-pyrrolidine-1-carboxylic acid [4-(2-methyl-{1,3"]bipyrrolidinyl-1'-

yl)-phenyl]-amide trifluoroacetate

O
s lalee

The title compound was prepared in 2 manner substantially the same as Example 1 by

o}
Aoy
CH, B cRcoH
10 coupling 4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yl)-phenylamine with 3-(acetyl-methyl-amino)-
pyrrolidine and carbonyl diimidazole. MS: 414.3 (M+H).

Example 15
1-(3,5-Dichloro-phenyl)-3-[2-methyl-4-(2-methyl-[ 1,3 Tbipyrrolidinyl- 1'-yi)-phenyl]-urea
trifluoroacetate
H,C
-1
H
A o
cl o
H,C
15 c .CF;CO,H

The title compound was prepared in a manner substantially the same as Example 1 by
coupling 2-methyl—4—(2—methy1-[l,3‘}bipyrrolidinyl—1‘—y1)—phenylamine with 3,5—di.chloro-
phenyl amine and carbonyl diimidazole. MS: 447.2 (M+H).

Example 16
20, - 1-Cyclohexyl-3-[2-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-yl)-phenyl ]-urea

trifluoroacetate



H3C . CF3CO2H The title conpound was prepared in
a manner substantially the sane as Exanple 1 by
coupl i ng

(2-methyl -[1, 31bi pyrrolidi mpl-11-y1)-2-trifluoronethyl
- phenyl am ne with 3,5- dichl oro-benzyl am ne and
carbonyl diimdazole. Ms: 371.3 (MtH). S5Exanple 26

Mor phol i ne- 4- carboxyI|@Ca0|d

[ 2- met hyl - 4- (2(2S) - et

hy
(3' S) Thi pyrrol i di n¥|1- @/I] am de H3C H3C
Step 1:

2 Met hy1-4-( 2- net yl-[1,3]- (3ﬁ§;P1pyrrolld|nyl
' -y1) - phenyl any (50 ng, 0.2 1Qc ) was di ssol ved
in DCM (5 nL) Thé solution was cool ed £&:@6:ce- wat er
bath. To this d sol uti.on was added | ytion_of
(8- B RIToRRE b PRea caae g oo e iy & Example 1 by
couSIeH E/n”)etﬂﬂ-éﬂ{m’ﬂetﬁf/l BCOMbifyetdiiansal 1by) Phénymdt with cyclohexyl amine

pyridine.” The solution was stirred under nitrogen at
andoa:rbboyicizmdmle MRAd3§heeMdtDrt for 1.5 h. The

i nternmedi ate showed Rf O. Esmhgll C (10% Met hanol in

DCM ; LC/ Ms: retention time 2 mn, MS: 425.2.

4Tyl -plRIPREL BESDHR b2 [}ztm@tﬁymzquu[n 3tkigymelkdinyl-1'-yl)-

step MAthout further purification. Step 2: To the

above reaction ni xtpieaylesnigelfitorers W& of norpholine

at rt. The clear brOWﬂlﬁQ solution was stirred at rt

overni ght. TLC (1096neth ) showed t he

di sappear ance of e i mtef Ji.af e |[car bamat e, and the

product at Rf,d- N 3F3=3. ction was

quenched by addlﬁkeh ob 3 nlL of sa;ﬂi%ifd sodi um

bi carbonate solution and 3 20 nlLhg gf)&go

| ayers were separated, and the aqueous ﬁg§

extﬁrﬁQItredcomﬂohn@@% b?epmé&% aTrhsm%@ Ms&%ﬁalwe%ﬁk%t&ampie 1 by

wer e washed successi vel y wi th sodi um bi carbonate (2
10 coupling an?dmmrhbfhé-@ Znatipld) 3 Thivyealidianhy dlbplenytimise i uwith  N-methyl-

. car.bonat Itered rated in vacuo. The
plpe&?’zﬁ%"ea‘%r Mdﬁmlﬁ F&dggﬁ%gwé ‘ca gel col um,
eluted wth O 10 % MeOH i mxhioMctis obtain t he title

conpound 29.6 ng (32% yield) as a solid after dry
1 K{Dllwﬁim%nmcémh@ﬂaqxwh@ acigR-methyd #-Z-methyhB. ?t]ba%sT%ldmyl 1'-yl)-
43 1HNMR (CDC13, 30 N+t (d, 9.3Hz,
1H), 6.38 (m 1H), an%dgﬁm’éo"’é?ﬁga? S M), 3.73
(m 4H), 3.49 (m ZFD IaC44 (n1 4%0 3 25 (m 2H),

319(m1|—|) 277(m1 2.21 (s,

3H), 2.02-1. 3H)N (m 4H) 1.14 (d,

5.8Hz, 3H). = pl €

51- Cyclohexyl 5t hy1- 349 nethyl 4- ( -methyl-[1,3
5 (3' S)] bi pyn-olidinyl-11-y1) - phenjfi - ur e®.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"Tbipyrrolidinyl-1'-yl)-phenylamine with 1,3-dihydro-
isoindole and carbonyl diimidazole. MS: 405.3 (M+H).

Example 19
20 1 -(3,5—Dichloro-phenyl)—fi—[3—methyl-4—(2—methyl—[] 3" bipyrrolidinyl-1'-yl}-phenyl]-urca

trifluoroacetate



(%]

10

15

0 H3C NAN H3C The title conpound was prepared in
a manner substantially the sane as exanple 26 by

coupl i ng2-net hyl-4-(2(2S)-methyl1l41, 3' (3" S) Thi pyrrolidi
nyl -1' -y1) - phenyl am newi t h 900 cycl ohexyl - net hyl am ne
in 52%yield. LCMs: RT = 2.93 mnutes, M 399.31
(MrH) . 11-1 NWR (CDC13, 300MHz), 8 (ppm: 7.06 (d,
8.2Hz, I H), 6.39 (m 1H), 6c37 (s, 1H), 5.65 (s, 1H),

3.73 (m 4H), 4.46 (m 1H),B.54_(m 1H), 3.40-3.25
(m 4H), 3.02 (m 3,Qz—€. Fgm@ 2.57 (m IH,
2.24 (s, 3H), 2.0¢ 96 (M=AH) 13,85 1. 60 (m 10H),

1.49 (m 1H) & (moH, 1.15 ( . 2Hz, 3H), 0.85

(m 1H). 15Exa 28 Mor phol i neng<caf boxylic acid

[ 2-met hyl - 4- (2(2S)- met hyl 41, 31(3' R) Thi pyrrolidinyl-1"-

y1) - phenyl]-ani dé&!'ohi sc CN CFlge,Hi tl e

conmpound was prepared in a nmanner substantially the

S a:ﬁeégleé:)@g}pﬁpgd »gs ngpared In a manner substantially the same as Example 1 by

oup i ol t_ = - AT ' . A _
co g O AT b B g i, 35y dichloro
pherB8tnineehd carbGANRintiédzoht. i S: 44TBMTR)= 1.27 min., M =
373.3. I TINMR (CDC13, 300MHz), 5 (ppm: 7.19 (d,

9.7Hz, 1H), 6.39 (m 1H),Egample@l 1H), 5.85 (s, 1H),

4?}/%@%#}:?%;) er%‘xfi%s- 1(3?%45%_%& a%@é&-r%%ﬁ‘ﬂiﬁ%ﬁleﬁﬂ-&ﬂ %bi}aﬁﬁr(;ll%i_sscl—l -yD)-
2.21 (s, 3H), 2.06-ghedgl{amidetrdflunodoabsatt. 40 (m 2H),

1.15 (d, 6.2Hz, 3H). 25Exanplg 29
1- Cycl ohexyl met hy1- 342- et hy1-4- (2(25) - nmet hy141, 3'

(3'R) Thi pyrrol i di/mxl- 11 h@@\k urea 44
N

HC—N N
% 1

H,C CF,CO,H

The title compound was prepared in a manner substantially the same as Example 1 by
coupling  3-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-yl)-phenylamine  with ~ N-methyl-
piperazine and carbony! diimidazole. MS: 386.3 (M+H).

Example 2]
1,3-Dihydro-isoindole-2-carboxylic acid {3-methyl-4-(2-methyl-[1,3"Tbipyrrolidinyl-1'-y1)-

phenyl]-amide trifluoroacetate

CH,

-O-Q
O ~

7D

e 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 1,3-dihydro-
isoindole and carbonyl diimidazole. MS: 405.3 (M+H).
Example 22
4-Acetyl-piperazine-1-carboxylic acid [3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-y1)-

phenyl}-amide trifluoroacetate



H3C The title conpound was prepared in a manner
substantially the sane as exanple 26 by
coupling2-nethyl-4-(2(2S)-methyl-[1,31(3' R ] bipyrrolid
i nyl -1Lyl)-phenyl am new t h 4¢ycl ohexyl - met hyl am ne in
71 %yield. LCMS: = 3.04 minutes, MS: 399.31 (MtH). 5
14 NMR (CDCl 3, 300MHz), 6 (ppm): 7.06 (d, 8.3Hz, 1H),
6.39 (m 1H), 6.37 (s, 1H), 593 (s, 1H), 3.73 (m

4AH), 4.45 (m 1H) 343 (m 5H) 302(m 3H),
2.89 (m 1Hy 2.5 %éﬁz 2.06-1. 96
(m 4H), 185}— H, 1.21 (m

1H), 1.16 (d, 06. 3Hz/ , O85(m Exanpl e 30
104- Et hyl - pi per azi ne 1 car boxyl i g4, CE.COH
[2-met hyl-4-(2(2S)-methyl-[1,3 I

( 3 ﬁ)e-{ﬁl'e%ﬁfp%{lhcﬂ\wﬁy %re]alred)iﬁ-)l TRAGBY WREhHA1HBE sPme B Bxample 1 by

he title conpound was prepared in a
coupimgnb—meﬁlyﬂ}ét-(aﬁhefabd b3 Thépysebid ireyé- L exupp ey l@Bingywith 1-piperazin-1-yl-

ethaﬁoﬁﬂﬁ%fﬁ‘f%fb&“é%lﬂébdaﬁ%? nYI% ALV 1 bi pyrrol i dinyl -1 -

5 y1)-phenyl am ne with N-1-EkgsgbBehk- pi perazine in 76 %
yield. LCVM5: RT = 2.15 mnutes, M. 400. 30 (Mk .
NMR-CEDG1engDOMznsthel-¢-§pmethyl: 04 ]bmyrrehdamzl 1"yt phenyl-urea
6.39 (m 1H), 6.37 (s, 1%9 583&E 3.58 (m
4H), 3.43-3.25 (m 5H), 309 H) , 2 89 (m 1H),

2.58 (m 1H), 2.58 (m 6H), H24(s 3H), 2.06-1.40
(m 6H), 185160(mH5 E 31
201- Hexy1-342- net hyl; thyl-[1,3 (3

"R) Thi pyrrolidiny] - r\E'—é(l) E>0H3C
NC
0

.CF;COH

The title compound was prepared in a manner substantially the same as Example 1 by
10 coupling  3-methyl-4-(2-methyl-[1,3Tbipyrrolidinyl-1'-yl)-phenylamine ~ with  3-cyano-
phenylamine and carbonyl diimidazole. MS: 404.3 (M+H).
Example 24
Piperidine-1-carboxylic acid [3-methyl-4-(2-methyl-[ 1,3'Tbipyrrolidinyl-I'-y1)-phenyl]-amide

tnfluoroacetate

CH,
H (]\
N N,
s
O
15 e CF3CO,H
The title compound was prepared in a manner substantially the same as Example 1 by
coupling 3-methyl-4-(2-methyl-[1,3"bipyrrolidinyl-1'-yl)-phenylamine with piperidine and
carbonyl diimidazole. MS: 371.3 (M+H).
Example 25

20 1-(3,5-Dichloro-benzyl)-3-[4-(2-methyl-[ 1,3 Tbipyrrolidinyl-1'-yl)-2-triflucromethyl-phenyl]-

urea trifluoroacetate
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CHH3C The title conpound was prepared in a
manner substantially the sane as exanple 26 by
coupl i ng

2-met hyl -4-(2(2S)-nethyl -[ 323" (3' R)] bi pyn-olidinyl-11-
y1l) - phenyl am ne with hexylamne in 79 %yield. LCVE:
RT = 3.09 minutes, Ms: 387.32 (MtH). 45 IFI NWR
(CDC13, 300MHz), 6 (ppn&; 7.05 (d, 8.3Hz, 1H), 6.39

(m 1H), 6.37 (m 1H), (m 1H), 4.40 (s, 1H),
3.43-3.14 (my, 8H), .oL' .84 (m 1H), 2.58
(m 1H), 2.23 M 2. . H, 1.48 (m
3H), 1.24 (m 1 , 0.86 (m 3H).

Bi ol ogi cal Exarp Thi s Exanpl e
dermonst rat escf he ef fi cacy of compounds r.ERLS

invention as H3 receptor |igands. The conpounds of

t hilheititieenmponnchave piopand die ammm;e]aswdtanmlkjn thpls@oe as Example 1 by

couiiens (et IbAT qh@gﬁéL%:Dl' ot Qélﬁgﬁgagpfz%@%% with  3,5-

dthalb%ﬁ@marﬁﬁe LRE SRbLORyI dﬁhﬁéﬁoféo maqupAss dissah ay rhesus
FB affi'nity constant’s in the range of 1 ktA4

to <1 nM Addltlonally, tEsmmﬁﬂﬁéunds of this

n n_have.been tr ol i

M R USSR B SRS eabdes (Lo b@yr Rty 1y
functional activity in cghdny ganes. ThIS i nhi bition
of basal rhesus H3-nedi a ed PyS radi ol i gand bi ndi ng
denonstrates that the cogposds of this invention find
utility as inverse oni 8ts. M Fggpoun s decreased
rhesus H3 GIPyS radligkﬁanﬁ ' ' UNE§beelow

basal 15l evel s. 0 esus H3 henbr anes

prepared fromthe Flp-In T-REx 293 Cel H,Li ne

(I'nvitrogen) stably transfected wth pcDNA5/ FRT/ TO
Step(l n\i-Metyéy(2o@hiadthylHd, XIHE b suslidinylkéy Nrogleoane (50 mg, 0.2

35 s eI I L P R P pds S B0 Srpetr g To ehis

coldi gohitionSwes GadddUL Sollilids 6% niYo-shaR4 @hfé)rafbﬁﬁatt@ (681 A gIre34 mmol, 1.8
nmet hods 20 and i nduced to expreSs rhesus by

equig} podumnk afdDEND falgwed beratmfcof p)erlctmzel IT@c @plutlon v@4 stirred under

. hour S..: nduc soc r .
B NN Ml e N AR
(10% BAilidnbUGEOCMKL&/NGS: Rietion tigrd3 ped hﬁﬁ Msozzm.l Thidhtermediate in

et hanol -dry ice bath to disrupt cell nmenbr anes. Frozen

soluien wapeser ét theasxt deswiher dedhar pusfiealiodlEPES (pH 7. 4,
Steplfwl'lto t@ug%mwea%ea%p nﬂ'énéﬁgtgx% \%%{%rgieéih ax%%'éo §§)@0F%gthret The clear

suspensit on wWas

bro'mﬁsiﬂbcﬂutﬁcﬁr 343 sfigkd evedoRynigh?3 TaAUgRedhiof 21 BOMY @howed the
further disrupt cell nenbranes. The cell suspension

disappearapeh of thouigéamedior sarbpmate aridnthe roeduct ﬁéﬁctﬁroaf‘rﬁe MS: 373.3. The

HEP
reacfi WG} UERIEELS SOIFRARY o Bico bR ot oot sotuton and 3
mL @fQDGM Riesius]aliSs RepbspaRtcdNVe € thetaueshs Uie ivak kftthded with DCM
en prior to use in [31-1]-Methyl histam ne and

(2 m@@)z %h%la@rabmg@ml\émaﬂ% “’é‘i’ﬁ%‘é@@led@m%@ﬁﬂs vith sodium bicarbonate

j di r
Sk L0 B3 o B LR 5L Ao oncenres
in vdcaa. 1]Th%t*dﬁ¢|ﬂ'ﬂb(ﬁioﬁma§1 gufifed 51'1 3] sﬁidﬁ%re) c@lithn VENeSRAIPE DS, MecOH
eat_ germagglutinin scintillation proxinity ass

)
in DESAGR P s o comen Sy ks oas et oenisi dryire. LC/MS:
Ont (P rd) Each reéaction contai ned
Kﬁm@% %ﬁ% i sufg{%1 Sra%é% (20-30 g total protein), 50
WGA SPA beads (0.1 g) and 50 | of 83Gi / nmol
[3Fﬂ Met hyl hi stam ne (final concentration 2 nM and 50
ul of tested conpound. The conpounds of this invention
and/ or vehicle were diluted with binding buffer from
10 MM 5 DVMSO stocks. Assay plates were sealed with
TopSeal (Perkin Elnmer) and m xed on shaker (25C, 1
hour). Assay plates were read on TopCount



Rhesus H3 binding ki (nM Inverse Agonism %
i nhibition of Basal GIPyS binding in Rhesus H3 6.0 -
289.7 34.1- 410.6 5 25.7 -

43

"H NMR (CDCls, 300MHz), & (ppm): 7.19 (d, 9.3Hz, 1H), 6.38 (m, 1H), 6.36 (s, 1H), 5.84 (s,
1H), 3.73 (m, 4H), 3.49 (m, 2H), 3.44 (m, 4H), 3.25 (m, 2H), 3.19 (m, 1H), 2.77 (m, 1H), 2.54
(m, 11), 2.21 (s, 3H), 2.02-1.75 (m, 3H), 1.56-1.40 (m, 4H), 1.14 (d, 5.8Hz, 3H).
Example 27
5 1-Cyclohexylmethyl-3-[2-methyl-4-(2(2S)-methyl-[1,3' (3’S)]bipyrrolidinyl-1'-yl)-phenyl]-

urea
o HG
SO0y
HC
The title compound was prepared in a manner substantially the same as example 26 by

coupling 2-methyl-4-(2(2S)-methyl-[1,3'(3’S)bipytrolidinyl-1'-yl)-phenylamine with
10 cyclohexyl-methylamine in 52% yield. LCMS: Ry = 2.93 minutes, MS: 399.31 (M+H).

'"H NMR (CDCls, 300MHz), 8 (ppm): 7.06 (d, 8.2Hz, 1H), 6.39 (m, 1H), 6.37 (s, 1H), 5.65 (s,

1H), 3.73 (m, 4H), 4.46 (m, 1H), 3.54 (m, 1H), 3.40-3.25 (m, 4H), 3.02 (m, 3H), 2.81 (m, 1H),

2.57 (m, 1H), 2.24 (s, 3H), 2.06-1.96 (m, 4H), 1.85-1.60 (m, 10H), 1.49 (m, 1H), 1.21 (m,

1H), 1.15 (d, 6.2Hz, 3H), 0.85 (m, 1H).
15 Example 28

Morpholine-4-carboxylic acid [2-methyl-4-(2(2S)-methyl-{1,3' (3’R)]bipyrrolidinyl-1'-yl)-
phenyl}-amide

*%}f%@

The title compound was prepared in a mannet substantially the same as example 26 by
20  coupling 2-methyl-4-(2(28)-methyl-[1,3'(3’R)]bipyrrolidinyl-1'-y1}-phenylamine with
morpholine in 81% yield. LC/MS: retention time: Tg = 1.27 min., MS = 373.3.
'H NMR (CDCls, 300MHz), 8 (ppm): 7.19 (d, 9.7Hz, 1H), 6.39 (m, IH), 6.37 (s, 1H), 5.85 (s,
1H), 3.73 (m, 4H), 3.45 (m, 4H), 3.40-3.26 (m, 4H), 3.19 (m, 1H), 2.99 (m, 1H), 2.80 (m, 1H),
2.78 (m, 1H), 2.21 (s, 3H), 2.06-1.73 (m, 4H), 1.56-1.40 (m, 2H), 1.15 (d, 6.2Hz, 3H).
25 Example 29
1-Cyclohexylmethyl-3-[2-methyl-4-(2(2S)-methyl-[1,3' (3°’R)]bipyrrolidinyl-1'-yl)-phenyl]-

urca



6 11.1 7 7.7 8 2.0 928.9- 10 11.2 - 11 8.4 - 12
19.1
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The title compound was prepared in a manner substantially the same as example 26 by
coupling 2-methyl-4-(2(2S)-methyi-[1,3'(3°R)]bipyrrolidinyl-1'-yl)-phenylamine with
cyclohexyl-methylamine in 71 % yield. LCMS: Ry = 3.04 minutes, MS: 399.31 (M+H).

5 "H NMR (CDCls, 300MHz), & (ppm): 7.06 (d, 8.3Hz, 1H), 6.39 (m, 1H), 6.37 (s, 1H), 5.63 (s,
1H), 3.73 (m, 4H), 4.45 (m, 1H), 3.43-3.25 (m, 5H), 3.02 (m, 3H), 2.89 (m, 1H), 2.58 (m, 111),
2.24 (s, 3H), 2.06-1.96 (m, 4H), 1.85-1.60 (m, 10H), 1.49 (m, 1H), 1.21 (m, 1H), 1.16 (d,
6.3Hz, 3H), 0.85 (m, 1H).
Example 30
10 4-Ethyl-piperazine-1-carboxylic acid [2-methyl-4-(2(2S)-methyl-[1,3' (3’R)]bipyrrolidinyl-1'-
yD-phenyl]-amide |

)Cj\ H.C
e N
H,C

3

The title compound was prepared in a manner substantially the same as example 26 by
coupling 2-methyl-4-(2(2S)-methyl-[1,3'(3’R)]bipyrrolidinyl-1"-yl)-phenylamine with N-1-
15 ethyl-piperazine in 76 % yield. LCMS: Ry =2.15 minutes, MS: 400.30 (M+I]).
'H NMR (CDCls, 300MHz), 8 (ppm): 7.06 (d, 8.3Hz, 1H), 6.39 (m, 1H), 6.37 (s, 1H), 5.83 (s,
1H), 3.58 (m, 4H), 3.43-3.25 (m, 5H), 3.02 (m, 1H), 2.89 (m, 1H), 2.58 (m, 1H), 2.58 (m, 6H),
2.24 (s, 3H), 2.06-1.40 (m, 6H), 1.85-1.60 (m, 5H).
EXAMPLE 31
20 1-Hexyl-3-[2-methyl-4-(2(2S)-methyl-[ 1,3’ (3’R)]bipyrrolidiny!-1'-yl)-phenyl]-urea

OOy

CH

3

The title compound was prepared in a manner substantially the same as example 26 by
coupling 2-methyl-4-(2(2S)-methy!-[1,3'(3’R)]bipyrrolidinyl-1'-yl)-phenylamine with
hexylamine in 79 % yield. LCMS: Rt = 3.09 minutes, MS: 387.32 (M+H).
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13 34.1 14 35.5 - 15 22.2 - 16 4.6 17 10.5 - 18 10.8
- 19

'H NMR (CDCls, 300MHz), 8 (ppm): 7.05 (d, 8.3Hz, 1H), 6.39 (m, 1H), 6.37 (m, 1H), 5.66
(m, 1H), 4.40 (s, 1H), 3.43-3.14 (m, 8H), 3.01 (m, 1H), 2.84 (m, 1H), 2.58 (m, 1H), 2.23 (s,
3H), 2.09-1.75 (m, 4H), 1.48 (m, 3H), 1.24 (m, 6H), 1.16 (d, 6.2Hz, 3H), 0.86 (m, 3H).
Biological Examples
Example 32

This Example demonstrates the efficacy of compounds of this invention as H3 receptor
ligands. The compounds of this invention have been demonstrated to displace [FH]-
Methylhistamine radioligand binding to mammalian cell membranes expressing rhesus
(Macacca Mulatta) H3 receptor. These compounds display rhesus H3 affinity constants (Ki)
in the range of 1 pM to <1 nM. Additionaily, the compounds of this invention have been
demonstrated by GTPyS radioligand binding assay to inhibit rhesus H3 constitutive functional
activity in cell membranes. This inhibition of basal rhesus H3-mediated GTPyS radioligand
binding demonstrates that the compounds of this invention find utility as inverse agonists.
These compounds decreased rhesus H3 GTPyS radioligand binding by 0-40% below basal
levels. _

Rhesus H3 membranes were prepared from the Flp-In T-REx 293 Cell Line
(Invitrogen) stably transfected with pcDNAS/FRT/TO (Invitrogen) containing the rhesus
monkey (Macacca Mulatta) 445 amino acid H3 receptor. (Genbank #AY231164). Stably
transfected cultures were amplified in tissue culture flasks by standard tissue culture methods
and induced to express rhesus H3 by exposure to 500 ng/ml tetracycline (Cellgro) for 24
hours. After induction, cells were dissociated from flasks utilizing Cell Stripper (Cellgro).
Cells were centrifuged (1K x g, 5 min) and pellet frozen in an ethanol-dry ice bath to disrupt
cell membranes. Frozen cell pellet was re-suspended in 5 mM HEPES (pH 7.4, Invitrogen) at
10ml/1000 cm2 of harvested cells. The cell suspension was drawn through an 18 gauge
needle (2-3x) followed by a 23 gauge needle (2-3x) to further disrupt cell membranes. The
cell suspension was centrifuged (40K x g, 30 min). Cell membrane pellet was re-suspended m
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



43.0 20 12.7 - 47 Exanple No. Rhesus H3 bindi ng ki
(nM I nverse Agonism % i nhibition of Basal GIPyS
binding in Rhesus H3 21 8.0 22 23.0 - 23
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performed in 96-well Opti-Plates (Packard). FEach reaction contained 50 ul rhesus H3
membranes (20-30 pg total protein), 50 ul WGA SPA beads (0.1 ug) and 50 pl of 83Ci/mmol
[3H}-Methylhistamine. (final concentration 2 nM) and 50 pl of tested compound. The
compounds of this invention and/or vehicle were diluted with binding buffer from 10 mM
DMSO stocks. Assay plates were sealed with TopSeal (Perkin Elmer) and mixed on shaker
(25°C, 1 hour). Assay plates were read on TopCount scintillation counter (Packard). Results
were analyzed by Hill transformation and Ki values were determined by Cheng-Prusoff

equation. The results are tabulated in Table 1.

Table 1
Example No. Rhesus H3 Inverse Agonism: %
binding ki (nM) | inhibition of Basal GTPyS
binding in Rhesus H3
1 6.0 -
2 89.7 -
3 4.1 -
4 10.6 -
5 25.7 -
6 11.1 -
7 7.7 -
8 2.0 _ -
9 28.9 -
10 11.2 -
11 8.4 -
12 19.1 -
13 34.1 -
14 35.5 -
15 222 -
16 4.6 -
17 10.5 -
18 10.8 -
19 43.0 -
20 12.7 -
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6.3 - 24 29.0 - 25 18.1 - Exanple 33 Thi s
Exanple illustrates selective affinity of the
conmpounds of this invention at H3 receptors and
exhibit low activity at thet’MCH 1 receptor site. 5The
H3 affinity of the conpounds of this invention was
measured in accordance with the procedures set forth
i n Exanpte—32; Fheactivi t-e, conmpognds ) of
this iny eﬁzfaln?meg]f)'the%ﬂ% =ptgverSe N g}y was
measured by the pracgfdingki aMp =lin1ﬁ1§mblhobshmvc;’r"ﬁﬁst
Compounds: The congounds of thi$ invention were stqred
in a 96-vve| I rri crot iter plat es 10 §inding im Bhevs HBOO%o
DIVS()) L_a\.’ll et S Ilpl e MFU{_ed_W_t_'h%
kiL of 100% %ﬂ/so (di |%ﬁ 1:250). The test conpounds
were furnther (gitured 17 43(¢). I% PVBO™ during assay
resulting in the filn concentration of test conpounds
of this|inveBion tjo be 48 pM Negative Control: 40M
of MCH l—in-assay—RBuifer—wth014% DBVMSO-were——
transfefred 28 the |dilut?%h mictotiter plates for
control [whi Cri resutited |1r$ final[concentration of 10 M
15 Bl ank: Assay buf{f er contai ni hg 0.4% DVSO wer e
transferred to the dilution mcrotiter plates for
bl anks. Assay Procedure: The filter plates with 250 nL
of 0. 5% PEI - sol uti on/ wel | Bxemelei33cubat ed for 2 hours
ef u :
fi li:h?? Fx%lﬁf}%% Jé?&tﬁ&&%osreg%v%\gﬁ%rl{lﬁ)g@# ﬁlg Ja}lnp\[)ﬂﬁ‘d'b O 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 32.

The activity of the compounds of this invention at the MCH-1 receptor site, if any was
measured by the procedures as set forth below.
Test Compounds: The compounds of this invention were stored in a 96-well microtiter plates
(1 pL, 10 mM, 100% DMSO). Each of the test sample was diluted with 249 ulL of 100%
DMSO (dilution 1:250). The test compounds were further diluted 1:4 (0.1% DMSO) during
assay resulting in the final concentration of test compounds of this invention to be 10 uM.
Negative Control: 40 uM of MCH-1 in assay buffer with 0.4% DMSO were transferred to the
dilution microtiter plates for control which resulted in final concentration of 10 uM.
Blank: Assay buffer containing 0.4% DMSO were transferred to the dilution microtiter plates
for blanks.
Assay Procedure: The filter plates with 250 mL of 0.5% PEI-solution/well were incubated for
2 hours at room temperature. PEI was removed by vacuum filtration just before pipetting
(Univac Polyfiltronic/Whatman). The solution of the compound as prepared above (50 plL),
or MCH-1 (negative control) or Puffer/DMSO (positive control) were added to 96-well round

122]]-ligand solution was added followed by 100 ul of

bottom microtiter plate. Then 50 ul of {
membrane suspension. The plates were closed with the lids, and incubated for 60 min. at
25°C. The samples were transferred to GF/B filter plate. The reaction mixture was removed

by vacuum filtration, washed 4 x with 300 pl ice-cold washing buffer and the washing
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(Uni vac Pol yfiltronic/Watman). The solution of the

conpound as prepared above (50 L), 20 or MCH 1

(negative control) or Puffer/DMSO (positive control)

were added to 96-well roundBbottom mcrotiter plate.

Then 50 | of [125J]-ligand sol ution was added fol |l owed

by 100 | of nenbrane suspension. The plates were

_ . . i . ¢
sonShRSad bl Bk Ao NE RS 8y B Bipor e ple s
thenpkembeed dikthe ddetd warendiricti wiver Wight dteomy @Enpytatide URBWI of scintillation

fi,Itrat‘iéc%gl,qli\F/}Yashed 4 x with 300 | ice-cold washing
cocl@gt pas a d0sBlaf epre adladoings plaie fiaaesrwers wddedoynd incubated for

[ AN, L r b s

! boRSHAT Whh A8l L0 NS BRRD Y By B LDABAT S andus 3
sec./onetll Froghhis alic epcomt il 86:ab 0l gand Dinddhe whs sehdakdd. | ation

cocktail was added and the_ plates were seal ed and, . _ )
Resifsarld sepeppise sempowHid of thin ivenéubathaitod grihgsus &L biading ki value in

e : v Iy

B e e R
bindjrey ateMICH-1 hiebdptdronaofess ittganshohiandiongvivesicsmasioh €drhis comparative

Results: In general the conpounds of this invention ]
Exargple; dsmmosgtrafes thasths comppipds afghigiinxestion cimbe mere thagdhasand times

ereas the

moré)gee?‘g:@éﬁtg glyfﬁlﬁ i%%fe? Péétﬁﬂ%th%ﬁi%@an “6 ﬂr%%ﬁl%nlt\égr Sﬁ? MCH- 1 receptor

was | ess than 50% at 10 Migomsengration. This

con@arative Exanpl e denonstrates that the conpounds of .
t hil81si kxasrrle diusgrates slee e of kHirach of deeneprepavads by énvention in

. ' . jte than at MCH 1 receptor
mcr%?#%%%?@igké%ﬁ%ﬁ&% %I%df%lss Exanple illustrates the
st Miyfe Fprghfkei Dagleyotatd HELGMEPBINES FedncthingidVEED0R 10 g were
in i.ncreasing the wakeful ness in animal nodels. Mle )
anaeg'ﬁl?'é@ﬁlem@a%ﬁ%yl r2 §0 ek 1 endyovesintedmp 4riéesyotingr gppasgfus. Cortical
elect%éc%s égrgal? S A@ss sjre%% @%@@Sélgﬁg&dég dr ot Bn (%'éfnle'tlgﬁ)sxger(eess%rewed into
ng/ kg 1p) "and nounted In a stereotaxi c apparatus.
the Hoae bivaahe edreotimothe softantld mad hiondies sheshedhn sn@Wnd 1.5 mm behind
thet?l ectrodes of 0 9 nmin dianeter) were screwed into

Peo-paHRALIe: e wawd sPTtRbE oy T faterRl o1ths miadiansygraend 1.5 mm
n ﬁ‘%ﬁ drike @B bjliﬁﬂ s@ruf) And oved Bk RERL AL nge(?lcg eH::T%trodé). Cortical

ronto-parietal suture), the visual cort
electrates vadre hivadhbe tore doarectu t(Winchaser, 7-Badimndnfi-fedomith déntal cement to

b t he rEari eto-occipital suture) and over the cerebellum

the Ff18r ence el ectrode). Cortical 20el ectrodes were
at WGP gk O BelG BN B! : + anf apflodd i
with dental cenent 3?%%%%\!%?%%% an?mhﬁifr %re?r E@ﬁ%degﬁ%lemg[ass

cylindesk($0 ein gioskteopeithifics eccas ov oy, andnwatal sTheetemppiladgedf the room
intgl exiagli;%]g cgloi gders. 60 cmdiagneter) wth free '
was kepieSStYt fobd hnf) waf dightsTiera t/ub-B1 6P & R r Jldi rats were
t stant, L24. . AL sk d r
e N T ah ST, Dot BOL Mg B G Py s day
(D2t and4post dmugdlayi(Bg).t Mcbela @k eclDBY er dangs(D2g evdre alimidgtered 15 min

D1), dr day (D2) and post drug day (D3). Vehicle
befoéeﬁ%?:aeﬁar - or drug (D2) were administered 15 min

behefifity I séR6@mBlo?%nd visual cortices were recorded by comparison with the
reference electrode placed over the cerebellar cortex. Three stages were differentiated:
- wakefulness (W) characterized by low voltage fast electfocortical (ECoQ) activity;
- NREM sleep (non rapid eye movement or slow wave sleep: SWS) characterized by an
increase in electrocortical activity; development of high-amplitude slow waves with

some bursts of sleep spindles;
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Activity in sensorinotor and visual cortices were
recorded by conparison with the reference el ectrode

pl aced over the cerebellar cortex. Three stages were
differentiated: 30- wakefulsess (W characterized by

| ow vol tage fast electrocortical (ECoG activity;
NREM sl eep (non rapid eye novenent or slow wave sl eep:

-gc th gljz’eg]gte é%i S%géﬁ?%/m(gxpenkegg L&g%*gﬁahgﬁg!%legfergﬁf q-‘rSSi &%lracterized by

waves

Wt pSQyRhRIHSHiSn OF tiel tReR risphidh @ vishareaREM sl eep
(rapi d eye novenent or paradoxi cal sleef: PS)

Analysis oé the EGobysipyg) evasyprsforoad zatimsticoy bhenqapgof a computerized

oA e RO 02 R O s o

ten §RBRMIREbIED INalaN WhSatd FTdRtdng)bet ween the various
sl eep ‘phases using sequential spectral analysis

of
5t difies seopesndsef oliés (Imentighewers shwsplvad ein 0.6% MTC tween and

" Coherence"). The .c ounds of. thi.s in ' .
wamiSRRE SR oy R5p RIS il WA ZUEOQLSE oy woien

routviy (R} -of HnelyvRl wemR wkditb] gahiifniheadtddtsSetl ihb0Qgnm@iunds of this
~ body mei?ht. Two Igﬁes of anal ysis were used to )
invegtiamt ¢1f pleppravakefudeass ariablss ghenppedwer-gerighjagd the six hour-period
anain]_vention on sl eep-wakef ul ness vari abl es: the one

W%ﬁT-period and the six hour-period oanal ysis.
Therheessillts Sredd@reXal BSaRdtds fod Wr-@sridd Bealgs)ror pe tlicogbreentage of
anal ysis) or as the percentage_of the contro] val ues ,
the @omm%@iua @0P%0i Statisterhpyalyss of the datagusapaed quipping ghe Student's t

test?“r{paﬂéé DSuld's dége%%{ets& hific ??Ilrieftl%?is RAL &Rl dEs to

eterm ne Signiticant varrations tromcontrol val ues.
Exanpl e 35 15Stress-i nduc&dampler3asoni ¢ vocal i zati ons
test in adult rats Thi s Exanpl e iIJusthatgs t he
study of effticeutifuetd leiﬁéswha%wa? teshinadp{ydht i on

as ﬁﬁg EQ&H lgggﬁs\fﬁte%gtggg&dgrb X fringﬁ?k ormﬁi@lc&n ounds of Hi€ invention as

procedur e was adapte 0 e techni que
antigkgpessivbadedy ivatimbemo®del A. M Noach E. J. K, Mczek K A

(1989) Tenporal patterningﬁof ultrasonic distre

callihs arecedhis upad s adepted fromebe deqhaiayr depr e b gpgDer Poel AM,
NoaRRZPg ﬁﬁ%%k?%?&‘ ((%B?%()g?ﬁﬁﬁ%}ﬁlt DRCRLEADYE Pifraddhic §tstr£§%tcglls in the adult

were plac session in a cage w
rat: sffati| smogtheel agt benfddeaepiohEPspe/spbiatanfogyn®]: 1458, Rats were
Four. el ectric shoc

Al hans, VI). S (0.8 mA, BShg r .
Plac P ol el B STYOrT B RECT Eh BS BT s e ES Hep ALl Gasociates, e,
St. g%hg,)\f'{‘fr PonUbsqALRRLLY (D&CRNIEd) WetdddIiRRrdd dvedY 90X and ultrasonic

system (‘Nol dus, Wageni ngen, The therl ands) during 2
vocatizationd (0Ddj 22IedZuvercasseghcdey ectooded( Withithg Udmavox systern (Noldus,
Wageningen, The Netherlands) during 2 min. A modified ultrasound detector (Mini-3 bat
model) connected to a microphone was used to transform ultrasonic sound into audible sound.
The signal was then filtered and sent to a computer where the Ultravox software recorded
each bout of UV that lasted more than 10ms. Rats were selected on the basis of their UV
duration (>40s) and subjected to the test, 4h after training. For the test, rats were placed in the
same cage as that used for training. One electric shock (0.8 mA, 3s) was delivered and UV
(duration and frequency) were subsequently recorded with the Ultravox system during 2 min.
The compounds of this invention were administered p.o. 60 min before testing.

Example 36

Forced-swimming test in rats
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25 nodel ) connected to a m crophone was used to

transformul trasonic sound i nto audi bl e sound. The

signal was then filtered and sent to a conputer where

the Utravox software recorsled each bout of UV that

| asted nore than 10ns. Rats were selected on the basis

of their WV duration (>40s) and subjected to the test,

4h t i B - ey tle I at e C ' .

¢ naBls, BhahBfe Rthly TQraldiCurk Cbay, LF RS COPUAP Bpbllnds of this
investiocss {odidSpmivedgknnas aiedal vexdeld. and UV 30 (duration

and frequency) _ were subseggent%%érecorded with the

The pracedure xvas papedtiiention:ry that deseribeih by Fornobiehaks (77) Rpgression: a new
is BT PRSLS, SRSty A0 PLD RO, s g laced i

indivithied gasanplisdet (4G b@rheight,UBT cratdéanéttrd cehitdtynOhaef {11€@F Yo a height
.of the conmpounds of this invention as antidepressive
of 3Q &t SWp SWARMIRG SestigRy WereTenmdpeied & {R-g1pdrginang session followed 24h
i £iecatlon t [ . | I .
e REL QLD e B0 3 REE Y E1ARL Bl i g pesing o
avoiditypokbpmes s dfite dureddmenirmmobiiity fxas 26650360 -darinfRalics 6MBihetest. The
pl aced in 5 individual glass cylinder f40,cn1heigh1, )
compepndaof tpEtveption wiskaidininttered B ritef1% mimafie; ipingfsession and
60 m3P b&M}e thidQegfM MM Ng sessions were conducted (a 15-mn
training session followed 24h |ater by a 6-mn test).
After each swi mm ng session, rats were placed under a
heating | anp to avoid hypotherma. The duration of .
AT GRS R Sur PO IRHEE WocRiR A egrecedmg examples, i is
hi & - e )
ot (6 S RONRRA ) il Bl 3 LR E\ PN B S g cBirResses the gonric
arca behoembtioee tivslbyed. Various Mddificagiont el émb@tinime chabe made without
been.illustrated by certain of the precedi ng exanpl es,
depating fzory dhe Stpé“tkf’él(acgﬁé%ﬁ‘ttgﬁrgak as being linmited thereby;
but rather, the invention enconpasses the generic area
as hereinbefore disclosed. Various nodifications and
enbodi nents can be nade w thout 15departing fromthe
spirit and scope thereof. 51 CLAIMS What is clained
is: |I.A conmpound of forrmula (I):



(1) wherein R Rl, R2 and R3 are the sane or
di fferent and independently of each other chosen from
hydrogen, (Cl-C4)al kyl or CF3; R4 and R5 are the sane
or different and independently of each other sel ected
fromthe group consisting of hydrogen, n-hexyl,
phenyl , benzyl, cycl ohexyl, cycl ohexyl nethyl and
t hi ophen-2-yl net hyl ; wherein said R4 and R5 are
optionally substituted one or nore tinmes with a
substituent selected from hsl ogen or CN, provided that
both R4 and R5 are not sinultaneously hydrogen; or R4
and RS taken together w thyesni trogen atomto which
they are attached forma heterocyclic ring sel ected
What iy damtetés:gr oup consi sting of pyrrolidine, piperidine,
pi per azi ne, norpholine, 1,3-dihydro-isoindolyl,
wherein said heterocyclic ring is optionally
. Subsimgouhédf foreularhnore tinmes with a substituent
sel ected fromthe gro sting of nethyl, ethyl,

phenyl, N-acetyl @nd 3 + et hyl am no; or a
pharnaceutq@all ccept |
enanti omer oOr > m di a ¢

her eof or an
2. The conpound

accordlng to aim1l j ane e nethyl; Rl
is nmethyl or ydrog R3 is hydrogeny R4%is hydrogen;
and 52 R5 is phenyl or benzyl, wherej henyl or
benzyl is optionally subst i t ut ed w & one or re
groups selected fromchlorine or CN, or RS i Usel ect ed
f Lo hexyl, cycl ohexyl, cycl ohexyl net hyl or

t hi ophen- Zéglnethyl or R4 and R5 taken together
t Re Rni Rrangdh as f(ljmsz@r@e ordi p,reptr@sd independeptly: pbgack gihsy chosen from

rrol C nally substituted once th
ICl\)l}/acet W&rﬁgtw ﬁ)blﬁyﬂﬂtdlio Y Su Y W

R, and Rs are the same or different and independently of each other selected from the

group consisting of hydrogen, n-hexyl, phenyl, benzyl, cyclohexyl,
cyclohexylmethyl and thiophen-2-ylmethyl; wherein said R4 and Rs are optionally
substituted one or more times with a substituent selected from halogen or CN;
provided that both R4 and Rs are not simultaneously hydrogen; or

R, and Rs taken together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from the group consisting of pyrrolidine, piperidine,
piperazine, morpholine, 1,3-dihydro-isoindolyl, wherein said heterocycli-c ring is
optionally substituted one or more times with a substituent selected from the
group consisting of methyl, ethyl, phenyl, N-acetyl and N-acetyl-methylamino; or

a pharmaceutically acceptable salt thereof or an enantiomer or a diastereomer thereof.

2. The compound according to claim 1, wherein
R and R; are methyl;
R; is methyl or hydrogen:
R; is hydrogen;
R4 is hydrogen; and



R4 and R5 taken together with the nitrogen atomto
whi ch they are attached form pi peridine, piperazine or
nor phol i ne, which are optionally substituted one or
nore tines with nethyl, ethyl, phenyl or acetyl; or R4
and R5 taken together with the nitrogen atomto which
they are attached form 1, 3- di hydro-isoindolyl. 3.The
compound of claim 1l selected fromthe group consisting
of : 1
- (3-cyano- phenyl ) - 314- ( 2- mszhyl -[ 1, 3' ] bi pyrrol i di nyl -
r-yl)-phenyl kurea; 1
-R 3ts pliei0 opbenyl, whafedr ﬁ@hf])b'l:'bénz(y? rs%hbﬂzllh/[sugstr%ut&] with one or
bi pyrrol id inyl- 11-y1)-phenyl kurea; -
- di chl %?régmﬁytﬂyctgmﬁomhﬁwwn@h a1 bi pyr r oI idinyl-
I .

B B O Sy S pRT Y R Bk y ety o

111¢ Bl Rsghleemytb datires avithdthe nitrogen atom to which they are attached form

ol 1 ARG SRS e il et ol S1R-agety cthylaiho; or

m&&aazSdm@hlt@gemeb anwﬂé ni@dermbh yélwﬁrchzhéyeetr@ st heBbRhP
yrrolidinyl-1"- phenyl ] - urea;

- (3, 5-RPEHISy BIPBI@ﬁ‘i‘9§2§ ms ahreezwhéthrm optionglly substituted one or

D - ph I k
e AL prrs o

(18 Ry Raitglsen rt@geltlm myth-the nigrdyenpten yé whickaheylare attached form 1,3-
-cycl ope é% é% met hy111, 31bi pyrrolidinyl -11-34) - ph
enylkur -cy ‘ohexyl-343-net hyl-4-(2-nethyl-p
31b|pyrroI|d|ny1 11-3/1) - phenyl kurea; 1
clohe Xyl 2 met hyl-4-(2-met hyl111, 31Thi pyrro
erf‘)(?fl_pﬁzli )c %We]niﬂ[%ﬁ?@éc’é?m the grovip consisting o
1]- t =
Ao AT
lcgﬁc%@h@ia ¢m®t3¢{/31n@tl{y24ﬁ%mwh>d4l 8 zlm:s)olmwr yD-ph@tyf@rea;
1 1? 4 glcﬁ% i@lﬂﬁﬂl ?1£1b2 xg?tp% :})3 ]Hﬁﬂgpﬁélﬁﬁ £3 yl)-phenyi] urea;
LlyCB)S—mthn;olﬂheayI)m @Frhahyhﬁfyfnﬁﬂltth 3'bigaco! 1dmyl 1'-yl)-phenyl]-urea;

I he
#y lﬂf/%mg%ﬁﬁn@rrp&}ﬁlﬁl{ Blbtglgf}/flgg]l;l}gyrp ¥1dmy] l'yyl? p}?enyl] -urea;
3= @as:@ltzmbrdménayﬂ) -ﬁglrﬂamymg _@kihgi- Pes djbq%rohefﬁyi 1cy1)ﬁ&se@l 1]-urea;
[3 net X yrro Inyl-1'-yI) F
Kaffradic loro benzyl) 3-[4- (2 methy] [1, 3 ]blpyrrohdmy] 1'-yl)-2- triﬂuoromethyl—

ﬁ)@ FE%L met hyl - am no) - pyrrol i di ne-1 -carboxylic acid
E ?@ met’hyl -[ 1, 3] bi pyrrolidinyl- 1'-yl)-phenyl kani de;
Fil oy §- 8H[ hmethyd:ﬂF(B@Sy-lmathMI a3 R)]bxpyrrohdmyl 1'-yl)-phenylj-urea;

E}fl(é&fo-hg’?}h'gyd :(%EL %%g%l[ﬁ%é{m%léﬁrahy Xyl 11 yl) ph nﬁ?%@él kam de;
l[lﬁcya&frk}]ihg%ﬂl 33{_3(raetmelt¢1yi m[gt}lgfzﬂIfhﬁae]%yﬂﬁ@llu&wy'tylj.phéﬁl_yb] REEny
[laycpheet Ryli2- r[@hslfbppw%l [ 16} Thymyrrp! ldsﬂy{ I'pieplany!lansage;
1-cyclohexylmethyl-3-[2-methyl-4-(2(2S)-methyl-[1,3' (3’ S)]bipyrrolidinyl-1'-yl)-
phenyl]-urea;

I-cyclohexylmethyl-3-[2-methyl-4-(2(2S)-methyl-[1,3' (3’R)Ibipyrrolidinyl-1'-y!)-
phenyl]-urea;
1-[4-(2-methyl-[1,3"]bipyrrolidinyl-1'-yI)-phenyl]-3-thiophen-2-ylmethyl-urea;
1-[3-methyl-4-(2-methyl-[ 1 ,3']bipyrrol'idiny]— 1 '-yl)-phenyl]—3-thibphen—Q—yImethyl—urea;

FrEa



4- et hyl - pi perazi ne-| -carboxylic acid

[2-methyl -4-(2-nmethyl -[1, 3" Thi pyrrolidinyl-1"-yl)pheny
| ]-am de; 4-nmethyl -pi perazi ne-1-carboxylic acid
[3-methyl -4-(2-methyl-[1, 3] bipyrrolidinyl-1"-yl)-
phenyl ] - am de; 4-phenyl - pi perazi ne-1-carboxylic acid
[4-(2-methyl-[1,3" ] Thipyrrolidinyl-1"-yl)-phenyl]-

am de; 4-acetyl - pi perazi ne-1-carboxylic acid
[4-(2-methyl-[1,3" ]bipyrrolidinyl-1'"-yl])-phenyl]-
am de; 4-acetyl - pi perazi ne-43carboxylic acid

[ 3-nmethyl -4-(2-nmethyl -[ 1, 31bi pyrrolidinyl-I"-yl)-

: ge@yét%l rﬁ&hﬂeamlﬁos))e[sﬁ)@hdmeple&@géx@ﬁc 38 71 BRUWhaGo Akl i1

(31, B?)]H’hyrpyrdﬂofﬂ-ﬂdylmhelm’l]- ?yfh)ie,phenyl kani de;

n%r(ﬁ%egw gﬁ(a%?é% X}Xrohﬁ nlecl[ iarb%;yhc acid [4-(2-methyl-[1,3"]bipyrrolidinyl-

(S‘ﬁaBFmgypmﬂhedLnyl 1' - ye-phenyl ] ami de;

nmor phal 1 ne- 4-car.bo

[ Pirce g1 -cart ozyb@sﬁé%fr&t ﬁ?yme{hp“ B 1 Bimy1abidpy? rlop'Ddahﬁwl gmide;
aerld&eﬂ%bﬁahéi&md fa- n?nemyhy%@nétlﬁm[ng?& ﬁy@olﬁﬁ;ﬁqu )Jpﬁeny

acid 3] bi pyrrolidi'nyl-11-yl)- pheny

aﬂm@&, 1, 3- dlhydro i soi ndol e- 2- carboxy!lc aC|d

y 1)Iggth£l nAIPﬁA}%IZ(rIrIge X F%aljﬂ)xgyllcéﬁﬁi]{]ﬁl&bw&ﬁﬁ 1[ h g'] Qi}ﬁ!yfr&l}dinyl-l '-yD-phenyl}-

1 a8vidh; hydr o- i soi ndol e- 2- carboxylic acid

s ot b B L D bingpreidingl-1-51)-

sahtnyipenigef 4. The conpound accordlng to cIa|n11 mhlch
I S havi ng the formula (11): wherein
addnethylarieeramne bfpberyierpck [dimsthyl-45(2- mer@ﬁbﬁn%}bwmbgmyl Iyl)-
c | conprising a conpound of formula (1) or
fggﬁﬁﬁékﬁﬁg) according to any one of claims 1 to 4 or
a 4ghenytecpuddinal cyrbaxd epealdh « 2 sedihyl 4 hdepfrraidizy-1'-yl)-phenyl]-
enaqiloner or a di astereoner thereof in conbination

“at | east one phar maceutical ly acceptabl e
€XGicPlyepiperadink-U eatbo@lli@ad@ [4-(28ieth6l-[ 11BRiptrofidiagrpouyphenyl]-
of formula (I) according to any one of clains 1 to 4,
opfidhal Iy in combination with a pharmaceutically
agGRPL ARHECREN L& boxlBE a&@?s J% ?ﬁﬁs’@m&}@f[i &bipyrrolidinyl-1"-yl)-
pharmaceut i cal composition f he 't reat ment ? a
dipbewyéleamsidéiect ed fromt he group consi sting of sleep
S e b SR AL G0 RS BB Sl B RSE.

I8 0187 CognI tive nt’i on
dejwaqwhyﬁ&mQEIQW)angﬂsmmwgr and depression. 7. The

SR TSI et b BiY EERaPSH G Bl Fas SSPapEplidinyt-1-

Ciyhoeh aﬁnmthn1sleep di sorder, obstructive sleep
apnea, perlo ic limb movement and restless

s yrdphowiec-4entheswiic/ecid [empihnbd €2 @Rumathaik, %@sﬁﬂhiﬁéﬂ?@diwl-l'—yi)—
"%Qén%rﬂt-dn‘?ﬁes' de-effect.
1,3-dihydro-isoindole-2-carboxylic acid [4-(2-methyl-[1,3'Tbipyrrolidinyl-1'-yl)-phenyl}-
amide;
1,3-dihydro-isoindole-2-carboxylic acid {2-methyl-4-(2-methyl-[1,3']bipyrrolidinyl-1'-
yl)-phenyl}-amide; and



The use according to claim®6, wherein the disease is
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1,3-dihydro-isoindole-2-carboxylic acid [3-methyl-4-(2-methyl-[ 1,3'|bipyrrolidinyl-1'-
y1)-phenyl}-amide;

or a pharmaceutically acceptable salt thereof,

The compound according to claim 1 which is having the formula (I1):

i R, R,
R
5\N W—@ND

“
\

R (11)

wherein R, R, Ra, Rz, R; and Rs are as defined in claim 1.

A pharmaceutical composition comprising a compound of formula (I) or formula (II)
according to any one of claims | to 4 or a pharmaceutically acceptable salt thereof or an
enantiomer or a diastereomer thereof in combination with at least one pharmaceutically

acceptable excipient, diluent or a carrier.

Use of a compound of formula (1) according to any one of claims 1 to 4, optionally in
combination with a pharmaceutically acceptable carrier, for the preparation of a
pharmaceutical composition for the treatment of a disease selected from the group
consisting of sleep related disorder, dementia, Alzheimer’s disease, multiple sclerosis,

cognitive disorder, attention deficit hyperactivity disorder and depression.

The use according to claim 6, wherein the sleep disorder is selected from the group
consisting of narcolepsy, circadian rhythm sleep disorder, obstructive sleep apnea,
periodic limb movement and restless leg syndrome, excessive sleepiness and drowsiness

due to medication side-effect.

The use according to claim 6, wherein the disease is cognitive disorder.



10.
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The use according to claim 6, wherein the disease is Alzheimer’s disease.

The use according to claim 6, wherein the disease is depression or dementia.



