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Technol ogy The neurotransmtter acetylcholine binds to

two types of cholinergic receptors: the ionotropic

famly of nicotinic receptors and the netabotropic

fan1|y of nmuscarinic receptors. Miscarinic receptors
BIACE ¢ gN fam |y of plasna
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PIRIHRD GRNSOTRPES SR Andyotomspolrady. (1093); Caul f i el d,
M P. mitscadinic agbhi&t@étﬁtihtdsQﬂu@&anh@ér@ibﬂ&farp%’éaér{mtﬁgeﬂ%s
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%¥ eu%I esu%aﬁgédrtuhpe f%rq\/l arlnl #ec?fgors l{lges %n? ral l@gv%us

eGP ey i e ont | nenca. I'Zophr eni a,
Alszﬁem{"rér'\”@' @h@hE‘“’i(Mm@} 4%?':%}353 (2000); Hulme, E.C.et al.,

"Muscarinic Receptor Subtypes,” Ann. Rev. Pharmacol. Toxicol., 30, pp. 633-673

(1990); Caulfield, M. P. et al., "Muscarinic Receptors-Characterization, Coupling, and
Fuhction,“ Pharmacol. Ther., 58, pp. 319-378 (1993); Caulfield, M. P. et al.,
International Union of Pharmacology. XVII. Classification of Muscarinic Acetylcholine
Receptors," Pharmacol. Rev., 50, pp. 279-290 (1998).

The Muscarinic family of receptors is the target of a large number of
pharmacological agents used for various diseases, including leading drugs for
COPD, asthma, urinary incontinence, glaucoma, schizophrenia, Alzheimer's (AchE
inhibitors), and Pain.
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and Pain. For exanple, direct acting nuscarinic
receptor agoni sts have been shown to be

pain (Bartolini A, Ghelardini C, Fantetti L.,

Mal cangio M, Malnberg-Aiello P., Gotti A Role of
muscarini ¢ receptorsubtypes in central

anti noci ception. Br. J. Pharmacol. 105:77-82, 1992.;
Capone F., Aloisi A M, Carli G, Sacerdote P.,
Pavone F. Oxotrenorine-induced nodifications of the
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muscartnic rece
h av@*@é%wp@ﬁw ﬂﬁm@@wém'wf reeeniarathipaghast e bedy.
species, with differential distributions in the body.
Therefore, it was desirable to provide nol ecul es woul d
permt selective nodul ati on, for exanple, of
P Iling central nervous

funct iyaw, N@QUbtyp&Hs%Om%bth@tebéb@)rmﬂﬁqm |hB¢'eooereﬁ6I6|ﬁHd0r S

Con %eqLence ﬁ(f'n‘? 5 %ne@ of aesclteg c\)/\I/ d%‘%@entla?dlst?thué%gsa}l? %?Ibgg

t r eat | Thgrefprrs & diep Aesdr aipleé:a:mvme rmqwlaf welld permit selective
modulation, for example, of muscarinic receptors controlling central nervous function
without also activating muscarinic receptors controlling cardiac, gastrointestinal or
glandular functions.

There is also a need for methods for treating muscarinic receptor-mediated

diseases. '
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di seases. There is also a need for nodul ators of
muscarinic receptors that are selective as to subtypes

w/teovB4258Hhe term "Cm n" or "Cmn group” refer sPCDSEINY7/000556

10

15

20

25

30

35

group having mto n carbon atons. The term "al kyl "
refers to a saturated nonoval ent straight or branched
chai n hydrocarbon radical conprising 1 to about 12
carbon atons. Illustrative exanples of al kyls include,
but are not limted to, C al ky! groups, such as
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The term "aryl” refers to a monovalent hydrocarbon radical having one or
more polyunsaturated carbon rings having aromatic character, (e.g., 4n + 2
delocalized electrons) and comprising 5 up to about 14 carbon atoms.

The term “heterocycle” refers to a ring-containing structure or molecule
having one or more multivalent heteroatoms, independently selected from N, O, P

and S, as a part of the ring structure and including at least 3 and up to about 20

-3-
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nore nul tival ent heteroatons, independently sel ected
fromN O Pand S, as a part of the ring structure
and including at least 3 and up to about 20 atons in
the ring(s). Heterocycle nmay be saturated or

unsat urated, containing one or nore double bonds, and
het erocycl e may contain nore than one ring. Wen a
hetasrsde e Fed(®o hieterasyclamnaiebet daturatesh undatpted, entainimpenermay
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" het erﬂ%)&% FleteroEVchc ' H&US rﬁ’&é’r%y@hc nﬁc%t)e’r &helePocfolib, agli cal

derived f fm het eroc cIe novi ng one Or nore
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f MBIy yé BRYEI8° BYrPERAHE™ wo hydr ogens
t her ef Tremermihétetacyslleneseito td & nnkeSerﬁ vadicaltde i bR S

t getdgde by-l;gﬁm}ir%rt\% h%%g%ﬁsomér)é rorm, iR grvés%ﬂgnkts év¥om

heteroc havi ng aromatic c aract er

" Ry Weért?él kyl" refers to a nonocyclic or

pol ycytie temr*hetgroamiipsfdarsiorthetadsdpay haumd diyrektie gl%l?eo?etr.orTB
and at THqu‘ﬁ)t “h& C)h:% | rl%%% Qh‘éﬁo%&}&?%y o yc 9nn§

het er pat ons sel ecte rom ni I‘Og
s FPBSINg SAG O e ogrs Wﬂ&iraéle?% Ane *Btﬁ?ﬁi%@r%q!rab'v 1to
hetreteozytelscalkbtyd frgh gitiign] dx@bandendyirfr i Giaviyg no

| Zln
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t
cgg%héﬁﬁ*?a%f‘%’é?%%%&?nag%ag%e"oec&ﬁé%gﬁeroar ene” refers
to a hHEYBCHReEpAURRE" FRIP IR W%ﬂ%@'v‘@“e\:ﬂ@wﬁ&éﬂo@ﬁﬁc

character.

The term “heterocycloalkylene” refers to a heterocyclylene that does not have
aromatic character.

The term "six-membered" refers to a group having a ring that contains six ring

atoms.
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The term "heterocycl oal kyl ene" refers to a
het erocycl yl ene that does not have aromatic character.

ring that contains six ring atons. The term
"five-nmenbered" refers to a group having a ring that
contains five ring atons. A five-nenbered ring
heteroaryl is a heteroaryl with a ring having five
ring atonms wherein 1, 2 or 3 ring atons are
i ndependently selected fromN, O and S. Exenplary
fi ve- nidatrsmeéiyemianipetedt refeosip plosouahevindd ringyithat cdntaing five

Py Abwd., i m dazolyl, thiazolyl, oxazol yI pyr azol yl ,
Ilsgt 2 & O|”¥1&?b§?§| Xa’ﬁeQ%_r"X%:}/lgsil%ﬁe‘i%P%&ldﬁéla nXg F\avmg fl{‘/grzmogl yl
latema wherelaZo? g3 ring apms-arhindapeadentlydejected from N, O and S.
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3d4 L h@ | i | é\? A I

S IR PR g h e BB i e ap I T
r tertrQZdwa\ﬂLZﬁ;’rh@mxzom N@.aadiszomhdrZed-nazojyl, 2 zelpthnadlazotyg
ay Qm&,xgé.szolynal@.m%sm 3 43@5&&5@%5& i NxaddAHA S

Exenpl ar ed ring hetéroaryls are r|d l,
pyr azihs meﬁ%ﬁﬁ’}ﬁﬁ oaryl {siafeferRAY! wiifte thaﬁra&%wn
Hetoes etbyreing , 2 oicd rind @omsfans indspangsintdy samsted dymiN, © and S.

het er aXGLRS iU g hébBbR ’areoﬁgl"laﬁrﬂ)%aZIR)mp'yﬁrﬂlGﬁyl
azet i 811qe@max et ane, thiétane, pyrrolidine, pyrroline,

i fHed #Whyrazol i di ne, pyrazoline, dioxol ane,
sul f ol Hateod¢l8 indiutiasdioo®xamale, m2ndsydic hatelogicles suth as:

t @inr ghiahd! 'frﬁlréne tagétfamg %ban@'ﬂﬁ&éﬁed byolidine, pyrrolme
perazi ne, norp [i ne,

-tetrah dr o
t H“‘@ﬁ?B fdﬁ}‘?oﬁ’yr?‘?@ d”]&yf? °“rieh‘i‘ Biﬁ’ii“g%r?“'f"ia”g Z&TWBPB*&% 28
t dhy@dsfyldn Gbryimyelrgfyran] thbphatiehyipesrialjpy r 1,218, Brgstralydéo-gliridixane,
%ergbﬁ)é( %?pholme QKI%STthQ%laH eth.b&bréhe 2,3~ dlhydropyran

etra / -"azepi ne "honopi per azin
*%ﬁawdes?érﬁa -dibydrppictigdt & dipkang. {7 JREP riioxgRRy
hexrasmieriyihe 26, 4o7x11erﬂﬂ1ydrbr1 Hedtepibe Moptpetaem@ d}&dlﬁepml 4ges
apRRLy 8- RSESE %ﬁé’ﬁéx‘a’ﬁeth léHe xanpl e, pyridine,

pyrazi ne, pyrimdine, ridazi ne, thiophene, furan
furazdnad %wrfaﬂf%OCV?’?nna'a |agomatip heforgpysies drexamile. pyridine,
pyyrazied, eyrimtidhiad, pyridZAee thiopBaneaiten Sfuraan? pydrotel imddzble,

t ﬁ‘é&l’z@lé oc!xgzolel P)%az%Tet gbtﬁgﬁcﬁ@ %8%20% ?2 § ina%&ﬁ@%tr%ﬁ%é > 2 (’)3i

1 ’”t?d@zw? |1a22%1>>@d*aa0'% 1 24-45ig7oleel aféip gliazglf 1. 24-gxagiazole,
OX adi-tazolee1,3,4-thidithizble,amal1|3y4- okeeitaeslocycl e enconpass
I I
po dycyﬁddhlgnﬁ?thg%%g%lc@ e%%om;gagg P&@QR h@fterocﬂ:%grfgr examgfa1 ne,

in oqul n
i gwsaaummen@om%m SHW‘P%N@@&YHFWWOH@ 'S‘lquk';@ﬁ@nzodl oxan,
C eetramydidisoqelhdiilye 1 @eetrmlokdh, chemsenf dityacoumarin, benzofuran,

22,"é:amyg%gé'ngpfﬁlréﬁ,%olﬂg%furan, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,
benztriazole, thioxanthine, carbazole, carboline, acridine, pyrolizidine, and
quinolizidine.

refers to a group havP@mSE2007/000556
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i sobenzof uran, chronene, chroman, isochronan,
xant hene, phenoxathiin, thianthrene, indolizine,

napht hyri di ne, qui noxal i ne, qui nazoline, dnnoline,
pteridi ne, phenanthridine, perimdine, phenanthroline,
phenazi ne, phenot hi azi ne, phenoxazi ne,

1, 2- benzi soxazol e, benzot hi ophene, benzoxazole
benzt hi azol e, benzi m dazol e, benztriazol e,

t hi oxant hi ne, carbazol e, carboline, acridine, :

pyr ol i iriadditee,to tam dolypyblivdletericdilasalesdrihechabdivg, hetarotylet he
pq{cmeascdomym@ﬁe%@@m@é FRerdf #EhHREABAY Een t\'»ﬁsﬁmgyﬁds

Igdes E&Eé c i'c heterocy Ies wher ei n

5 ‘Bt BB s by e @ b thifiges I aaRben Mg atomshan
om‘»emrh)gm@ botbmingn Hxemples &F SnmhtglslgmﬁtamyﬁestIMetq\Aﬁucﬂw@éTB
C%Hmby&laz @qwaptéh@ém 7- c!iéaw%‘ BS. ﬂlﬁepﬁush bri dged

heterqg ui nuc

di azabi %?} B?YB[»’IZF?OEA ﬁ [ffgg{(%pfée gﬁaocychc heterocyclyls, such as:

7 -apiRdind, oyicing [ Birgnyl bhatiping nexetahigttaistacy, oliydlidinp odyteieg, for

e)ﬁﬁ‘iaﬂoﬁamynﬁyr}gﬂ&‘lwl %Pnla%hﬁyl %&Slla%()h %ulfo‘?#?th @%ihydrofura{uyl

? f?:5e?*yﬂs9?{*fa“ﬁ§ﬁ)é¥fﬂ1yf’@fum' thwwt pipyidiny; 2. aéz@tahmrw
pyyratgl, pidéragihy), mpyphatingl, thivydorphdiingx plranyy |th|op$ﬂdh)fl o anyl,
2, d%y&b&%&l%%ﬂél@@%byrarﬁd 3adj HWMr@Eﬁ%Mga{‘X rosany, 1,3-doxany,

t et r ahydr of ur an

14 E’X%“V% ?WP&H?M&%HGE?W'P ”b?Zﬁ@méﬂowplperazmyl 1,3-
nﬂmphmhﬂnyﬂdmmmdOmﬁbpﬁﬂWImyﬂwm@Mﬁﬁmmbomﬁﬁlopyranyl
2, 3-di lhx@&.&RYHe@&%(J%{Ylﬁr%bBQJ%%&BW %F@é{clyés of. heteroany\ for

1, 4-di hydropyrid
diesaRsy Py Pi% PHE“W{FI‘V' Pwdszwl 7h'e'tyétftméHyfa@@yllpyrrolyl,

I—Hrade&piyhmlazolhmmmlwu @yrazdiyhydothiskoBl —bx%ER ANy B-triazolyl,
'tleagd og}jwdi'@ﬂﬁlaﬁlagb'WH%& FMLO r‘?,! aerj4 !?.Szo‘?ym%tztw th:a&azo?yﬁ(l dyl .

t
hét%%yé%?yl d 3&1‘"‘%@&}%5‘ 6ér’f9*1ad'azpbﬂr arsk bvpoeadiapglyli di nyl |
pyr aziAltiongy, hietgtodydny bncomyédsé@ﬁdly&ydhc hét&\‘o@)&bﬂs ind1ddi rié'
f %Btﬂ%ﬂ)%}lc orlh¥h 'ér%mé lcglfbrrgxgrﬁélg II¥CJO gl tr{aolmil Iﬁg %do r}y?( 8518?'6}/',

azo
étr@@?mqy'no"nzﬂ 'iocemleva@tr@iwéqogquulrmlnzﬂ 3 Adhengtidinxaivy| |
1,céhnﬂﬂaﬂhy1 | i @oydumaiinyg bénofuragli @EQHVerobenzofuranyl

'isébei\zcg}ﬁrgw&%ér%'a\ék ], ciliro%'iéxﬂ')itl%plc r%%lxé/é XS'Z‘B?'W phenoxathiinyl,
Hwnﬁf%‘a!nﬁg}lzmﬂeﬁcm%w pgZolyk AR Riazinglonapbpiding!
hetuﬁb@wphlylh&ol(nylnﬁﬂwdd)mm@teh&lh)hl paém&hmﬁyl rlmldlnf/l
ﬁ‘en@ﬁ I:gﬁnh/l ?genail b 8Fenoﬂf’ Z{nglt Eh%ﬂgx HU %EI]Zﬁ azdlyl
| §%&9ﬁhﬁmqnwy¢enzq>@¥q%rby@ﬁ#eangq Qenmlqiazylvl benztrlazolyl
é ih‘ibxb?imﬁ)ﬂl Ghi@%NY, lcarbSIRUNBTiHiIAY ] pyrdﬂtlmb{)ﬂi 08 QURSREbIAY !
enzo ropen
i soben'g!;l uprééﬁ()tﬁ §on>ﬂ¢&£f¥ %eterocy Fﬁ d%rs%'ﬁ&% abovg, (k}gtﬁFoSWﬁyl
xﬁ\ﬁ@%wywcycwm@mms wmrem theiragfusioe hgxween twelot more riggs,
[ EGIUM%GJ‘&L tha ﬂdaaabﬂdi ydmmcihbtb delM kingsRiiti h@?eatﬁémtwlo atoms

CI n no%w5 'bﬁh 4 er | Su%%”%%et%ﬁ’fa {1 8 °¥ﬁﬁs 'XC&@F O efidiod.
pH'é??&ﬁt/Q‘ﬁ{%? 1?19%(' @Hémzblwylp [2-2dfenbt hi azi nyl ,

phenoxmeé idiy Falkoky"2efoie ﬂ@ﬂa&@%@@ﬂﬁé’éme@ﬁfﬁﬁrﬁﬂa"u@ﬁ heRWdin R is
b?&&?e)&%%l 2l Aydroga?r oznt rgcljlga% oll:'>yen”|‘plary alkoxy includes methoxy, ethoxy,



waeionokisss di nyl .
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benzi m dazol yl , benztriazolyl, thioxanthinyl,
carbazolyl, carbolinyl, acridinyl, pyrolizidinyl, and

het erocyci yl s descri bed above, heterocyclyl includes
pol ycyclic heterocyciyls wherein the ring fusion
between two or nore rings includes nore than one bond
common to both rings and nore than two atons conmon to
both rings. Exanpl es of such bridged heterocycles

i ncl ude qui nuclidinyl, diazabicyclof?2.2. 1]hepty| and
7 -PEREBI BYRIPRSXR batoy, hbtp@yl isobTiteay, e aprdbaliric sy alrybf()eléﬁd to
r aebpaaliexyf the general formula -O R wherein Ris

sel ect dr oc bon radi cal .. Exenpl ary al koxy
|nclud§%°%@"ﬂhg?n%8WWo ringy bERIS 2ndiicdBiSr opoxy, but oxy,

t- butoiV”Of§dbﬁmexwﬁﬂemp®a@mopylnethoxy al lyl oxy, and
pr opar gyhe éébectl'ﬂl é?rg)%ﬁlrﬂeﬂt‘:df Hﬂ%erﬁdoH ‘BFoan@s a gompgmorb?

brom ne and i odin

t ERPETHL G g Ul aﬁg‘??éa@% sels fegash dar rerimeTp foneiemers,

i eUepbturesriheseadvi des a conpound of Formula I, a
pharnac-‘tlc Iy acceptable salt thereof,

Q%t $ a,enantlomsr or mxture thereof: |
mﬁereif A A2 are independently selected from-CH
R)-Z-N(R) and -O; Gl, & and &3 are
|ndependentl el ect ed fron1hydrogen, hal ogen, Ci

6al kyl , G . (6al Koxy, hydroxy-GC . 6al kyl, -CH2-ORl
halogenated C akky!, -CONR2; or any two of Gl, &and
G3 are iinked fogether to forma Cl-4al kyl ene bridge
and the ot her e of GI, @ and & is as defined
above; Rl is Kndgpendently sel ected from hydrogen,

hal ogen, G - R%2- 6al kenyl , -CN, -C(=0)-OR
-C(=0 -NR 2, hydroxy, and Cl-6al koxy; R2 is sel ected
from hydr ogen, Q Bal kyl , C2-6al kenyl, G - al koxy, G
-6alkylamg2 C . 6al kyl am no, Ce-ioaryl, C6.

Oar yl oxy, gheteroaryl C2- 9het er oar yl oxy, C3.
5Wb@ehocycloalkyloxy CsAheterocycIoaIkyI

C6-1i Oaﬁ){é m@pend’éﬁ‘ﬂlyl%g?é}{te?(@n Q%Qd’eﬁel}a?olggra Fa‘ﬁ%} C.. 2@ gFrM”

Egﬂg 3al
h@r@ §%y£ﬁ THNGy ey, %aql"r@ewnﬂumethyl FCHz, F.CH-,
sREtA-dty@hbh ahk@lh&ablgy| , C3. 60yc|oalky|

c Cy cl Fgﬁéo%l‘gﬁeé ?F%ni ﬂg@?@ (@1 SXI% éﬁlyenglcah dal%;(glki y
g %gyﬁrglﬂgldl ilk}é@p@%%@gwb&qwaryb@l iCosheteroaryl, Cz
adhletelcanlaxp ca etetmeclodlkyloky) &%, Weter@cl&'ﬂ@l &, Qaf e walkoxy, Cs.
CRarsiheLakp Cdg%ll]é?égw lo, 3a%xy, @alhe ero%r)} Cr 3a‘kylyJZ
sheterocycloalkyl-Cy.salkoxy, Cs.sheterocycloalkyl-Cy.salkyl, Cs.scycloalkyl, Cs.
scycloalkyloxy, and Cyscycloalkyl-Cy_salkyl, Ca.scycloalkyl-Cy.3alkoxy, wherein said C;.
salkyl, Casalkenyl, Cgalkyl-carbonyl, C1.salkylaminocarbonyl, Cgs_1oaryl, Ca.gheteroaryl,
Casheterocycloalkyl, Ce.1paryl-Cy.salkyl, C,sheteroaryl-Cq.zalkyl, Cs.sheterocycloalkyl-
Cs.salkyl, Caecycloalkyl, and Cs.scycloalkyl-Cy.salkyl are optionally substituted with
one or more group selected from -CN, -SR, -OR, -O(CH,),-OR, R, -C(=O)-R, -CO,R,
-SOzR, -SO2NRy, halogen, -NO,, -NRy, -(CH,),NR;, and -C(=0)-NRy;
nis1,2, 3or4;
each Ris independently hydrogen, Ci.salkyl, Csalkenyl or halogenated
Ciealkyl; and

In addition to the pol ycycli cPCT/SE2007/000556



Crhet eroaryl - G -sal kyl,
Cs-sheterocycl oal kyl - CG-i-sal kyl, C3.6cycl oal kyl, and

wesayxsBdal kyl - Cl-3al kyl are optionally subseCT/SE®A7/000556
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with one or nore group selected from-CN, -SR, -ORl -
ACH)p-OR R -C(=0-R, -CX2R, -SXZR, -SO2NR2,

hal ogen, -NX2, -NR2, -(CH2)PNR2, and -C(=0)-NR 2; p is
1, 2, 3 or 4, mis O, 1, or 2, nis 1, or 2; X Y and
Z are independently selected fromC(=0), NH NR N,
C, CH2, and CH, wherein at |least one of X, Yand Z is

“sel ect €dY frharrindepenBondn selddtedfivar @R), aH, TS, N}rmecag X,

Y Al d:Hthéien%ﬂ@Qsi oRXWEL £} 8 séeétéd N &9@ ?r@enyeac h

n enden hydr.o n or
ha'Y hgreg nangP 08t e P ot x éaﬁré%l a"?ﬂS’t Fe'rb?‘r'BBEﬁ GE, Al and
A2 ar elnu aﬁ‘urépepmmutar ymizglingeat, @disfselooied G hydedydn,-C, M), €,.
VW@@R&E]M”C%@FRBWPC @lk)ﬂ:ﬂﬁ% %D@%Qlk)hé’muhal Q{&gﬁ%ﬁé wgerw said

odi nent

@fm gﬁ%?ﬂieﬂyé 13 ‘ié’f‘y GmelyEming. ddﬁds%&:z'awwmé Pz;nzyloxymrea
f wpidvely suhdiibticriyrone ororapauAdseteried fii afino, Halbgam Gl drexy,
eryomioRe e —wLl, & and CB are independently sel ect ed
fromh dr oger% hal og P/ G "al koxy,
hydr ox&]/ apyeve H”W?{/Fm °dt'ﬁff“f GR*S SRS Pteg e bYsipoeD. Craaed. Ry |

GUNRY,; Crwiliefaiing, dish halliRlainoiandepemidgnt 1 y hydr ogen or
Cral kylh anaﬁértehﬁ%lﬂéntyw lect3d fr@ﬂ%y&%gg%aﬁ 16Jad en‘?e?hyﬁj hyl

se&lg {Dﬁg) 5 | uoro
%) n§i f??%ﬂﬂh@f?xy' W@mzxmﬂuwwfmu(ﬁ%h-eﬂw
c:em@NROZ wher ei n each R is independently hydrogen

or C (§lh|é)féther|eﬂwb§dlr§1wttrht§ﬁ enbodi rent, ‘any two of Gl, G2
an ar?e]h?r bB%jTH er 0 orma C-17al Kyl ene

bri dge"&h née'%fi‘ed(ﬁfm ML fWCHE3 i s sel ected
from Hycdrfmglemmdmairrcegems BlecBalriy N, an@b-(:&@l koxy,

hy dr oxy ameveﬁl ftlﬁﬁler emtgg%h ﬁﬁx IJL%!e%%S ?rglm‘?\ﬁi-l

wher el n is1n ependen ?\Jﬁysdrogen or
Chal kyﬂ ancther eppedimalt e 'n@f“%mﬂova?sarc@npqunk elformoipet her
t ohefrmamuaca@aoéqﬁm @it éhebdof, d@stereamer, GRantiSme &dr@plugd from
hydrggen, fluoro, Cral kyl, G . 6al koxy, hydr oxy- met hyl ,
-CH2-OR, trifluoronethyl, -C(=0)NR 2; wherein each R
IS i nencﬂant l'y hydrogen or C al ky!. In another
ei%a‘o % and & are linked together to forma
Cal K ne and G3 is selected from hydrogen,
fl uor oy Chay ky!, O’ . 6al koxy, hydroxy-nethyl, -
CH2-OR, tri uororrethyt, -C(=0)NR 2; wherein each Ris

i ndependently hydrogen or Cl- 3alkyl. In a further
particul ar\ e diment, R2 is selected from hydrogen,
Cl- 6al kyl ,
b
O
1]
wherein

R'is independently selected from hydrogen, halogen, Cy.galkyl, C,.¢alkenyl,

-CN, -C(=0)-OR, -C(=0)-NR,, hydroxy, C.¢alkoxy, trlﬂuoromethyl FCHa-, F,.CH-,
CHF20-, Cs.10aryl, and Cygheteroaryl;
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6cycl oal kyl , C3. 6cycl oal koxy, C3.6c¢cycl oal kyl -Ci
- 3al koxy, C2.5heterocycloal kyl, Cl”*al kOXy, G .

said Ctal kyl, C3.6cycl oal kyl, C3.6cycl oal koxy,

C3. 6¢cycl oal kyl -G . 3al koxy, C2.5heterocycloal kyl, G -

al koxy, GCt- alkylamno, di-C . 6al kylam no and ‘

benzyl oxy are optionally substituted by one or nore

groups selected from am no, hal ogen, hydroxy,

G - bal koxy and -CN. In an even further enbodi nent, R2

i s selrids sxtbcfed dmhyalo @@ e, ;o) atzléaﬂ(anle)1 salkds@xy

Cru

p;%j %&?Mhl nycF& eafa(gamg % ]m\élygreaﬂ %a/log’i %? r%aer)ﬁlg
i ey 3é*|*?6‘?56‘iyﬁ‘6?¥‘fy OXWSﬁ@f%@V@@%”@H Genc@h’i ﬁ’ezﬁlh%yy Ce.

etaohwl C1.aBlkPr ORYibterohSIOPEARNY,, czawdf@&ewm Ja!kyp eopyl

|
+cgc|6’£®[‘éf 3a|{<$>§<) &e&%&%{%/blogﬁép % T%c):ylél kyl, Co
pWF‘%EF”Fy&XY}Wd Cpqcxfé%a&vl 138'kYrLré?t3 bpyleatiyhersallel, \étemn 8 Gro.
| gal@n%gae@nﬁrmwyn@ﬂionylm shlBylsahREte’)), fo; Qe Uhe8 R8I,

h y
SRy R kQI o B TR R R e herle
RE @a&W'W@P!@@é l, ang Casm!@'%'?y' enblbyl iareeaptionafly substituted with
aped Mor@@’emﬁée{mﬁﬂ frof-CN, -8R, -bR, Jdacﬁz)pf?ﬂétmeé( ng)lg -Cog?
e [ n er _enbodi nen
o, B, Al A, (B e DS
errbodl ‘??é'hﬁ is Iydepgndelyderegen £omikx Grelkeytdhaloganaias even
fcu-;ah@lr errbodl ment, X is selected fromNH and NR,

wher ei
embodi Red MeRt. ki ail%)é%nven'}tlc%ﬁ% ?légindgp%"gﬁ[ﬁ%ﬁﬂﬁg%q‘ﬂom
f BYdiegen, haloger Coiely et uE=aOHy - CGie@)et-ahideoxs aethoxy,
tBﬁbﬁ@frnfludﬂcbnae‘myelFeHgmﬂ‘zCHeaﬁmbH@z@EY or mxture
H‘g:ﬂeqf V%heerrgarpceﬁlﬁ?lgodlmei{' % oftlo Edpl? qnv(tﬁdyfros@efl\ %tagrd@
abaogandépend Emalyl. sel ect ed from hydr ogen, hal ogen, G
- 6a| k)/lhaﬂ@herpaﬁi@ulgf@ﬁ‘)bk | odifMEAt! R tdrhula A& éé)étste? Trg'h'%
enat e a Wwo ot

R R NSt L N A T R M
bwh@rgie saifl &+ 4ahke, @:teh'éWYb GesalibxyGC-salPaming dE3+.dakkylarsino and
d 6&12%6)@ a@@&iﬁ@nallﬁauﬂsﬁ%utb@ Qﬁ&%fw %ngéfoﬁ)@ kasd&dhd Siho,

ro hal o . dCa kyl, - 6al kenyl , -CN,

&#ﬁﬁe@ﬁ g%f WBR9I2CNhydr oxy, and Cl-6al koxy: R2 is

sel ectledn gvep mﬂhyrobrr@gélrmentd?z ofGainkiy Il js CRcBa frive ydroged] C:.
6?e|lﬂ§rplgy4alk@y C@Qlﬁ(&ﬂé/rhlﬁcmdn@malﬂ*laml% %&‘Béh%x? C -ioaryl,

X 9het er oaryl oxy, C3.
Xno?he¥ émbodlmen?tihe invention provndes a compound gf formul'a i, a

In

pharmaceutically acceptable salt thereof, diastereomer, enantiomer, or mixture
thereof:
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5het er ocycl oal ky! oxy, Ca”heterocycl oal kyl,
C6. i oaryl -G - 3al koxy, . C6-i oaryl - G - 3al kyl

C3. 5het erocycl oal kyl - G - 3ai koxy, C3.

shet erocycl oal kyl - C*al kyl , C3. 6cycl oal kyl ,
CsAcycIoaIkonxy and C3. 6cycloal kyl -C 1-3al kyl, C
cycl oal kyl - G - sal koxy, wherein said Ctal kyl,
C2_6a|kenyl C . 6al kyl -carbonyl, C
-ioaryl-C—i.saIkyI, C2.9het eroaryl - C 1. 3al kyl ,

Cs™he el oal kyl -G -sal kyl, C3.6cycl oal kyl, - and
C3rBe al k\g€H1- 3al kyl are optionally substituted
wi t h ~ane nhor e group selected from-CN, -SR -OR -
O CH2) p- OR, \R1- C( =0 - - CO2R, - SO2R, - SO2NR2,

hal ogen, - ~ - NR2, (CH2) PNR2, and -C(=O-NR 2; mis
0, 1, or 2y ni\s 1, 2; and each R is independently
hydr ogen, y!, C -eal kenyl or hal ogenated C al ky!.
I n anot her enpodi ment, Al and A2 are independently
sel ected fro 2- and - N(R -, wherein each Ris
i ndependent | X hydrogen or C . 6al kyl. In another
enbodi ment, oned and A2 is -CH2-; and the other
one of A1 and A2 id§ -N(R)-. In a further enbodi nent,
Al and A2 are -CH 9-.1n another enbodinent, Gl,- @ and
CB ar eyyi ndependently sel ected from hydrogen, hal ogen,
6aleI Cl- 6al koxy, hydroxy-C -6al kyl, -CH2-OR
4h§§Enat ed C1- 6al kyl, -CONR2; wherein each Ris
i ndepgﬁﬁemﬁbgenbgnﬂy s@meddrblmﬂiyadoggn halcﬁb’khl(]:1(gglk)a,rd2ya[keﬁ§h
G2cran OEHQDL e
0L oM o RS AR B o
P P o?@ﬁaéi"r%” 22"GPFMNR 2; wherein each Ris
[ ndepe*ﬁgdemwo}edl"fr;odfhygregerom @&ylS@ieklyényl Ensatkodyir t her

ked
yﬁﬁﬂ‘!oodl@nYallJym 0510 'ryl Cgs 1832{1:'@ %%ére%eroar%

to ther to forma one’ bf* Gl, &
ERYIQVsht SB%%f@%YCP?'waXM ;Fms'a?g%?fsyclﬁ%{%g@mqan@& Atk Gi.
C]naﬁaCkzeu(yA Chyete @iy CrblikS@) Mhetero&iﬂb Gy, gl ogenat ed
C S ndent |y
}he%ég%[b%}ﬁw CE:%F-R%NEZFet%gCBEI I éﬁ ol d@icy%ﬂ%ky&% ar e
| P%(R'@%W%é@t”ﬁ &r sw%oﬁ*’%k%a%lk&@@wmwkyéﬁaaﬂfpxydg@erelamd c2
| salige lCeatiedyl fG1QdithH$dhg€®1LsarWIéJﬂﬁébarb@1y] CQQJaIS/y e, gheteroaryl

t

B LN S ok bR -

c@arra%y'r Cosryrlogitgt #eiCseirBeriivhBnelkyl@te mﬁ@wa@s@s@uwd wikhed

t %@mr{mmre groud elented frin - Gra,lf ltsw -ORe- dlCngQQR rand(o Gﬁgl ﬁ? R,

S e al KOoxXy,
ot Uk A RBE i DR, P Aoy O oo KXY

wher ej %?C%B&f"w?%denﬂ%/dyﬁfemﬁt dagkylh%plbgarprcbalo@nated

- Badalkyll .

In a particular embodiment, R' of formula Ill is independently selected from
hydrogen, halogen, Cy.salkyl, -CN, -C(=0)-0OH, -C(=0)-NH, hydroxy, methoxy,
ethoxy, trifluoromethyl, FCH,-, F,CH-, and CHF,0-.

In another particular embodiment, R" of formula |1l is selected from hydrogen
halogen, -CN and C;alkyl.

In a further particular embodiment, R? of formula 11l is selected from hydrogen,
Ci.ealkyl, Cosalkenyl, Cy.qalkoxy, Ci.galkylamino, di-C1.salkylamino and benzyloxy,
wherein said Cyalkyl, Cy.calkenyl, Cq.salkoxy, C1.salkylamino, di-C1.salkylamino and

-10 -



In a further particular enbodinent, R2 of formula Il
is selected from hydrogen, G al kyl, C3.6cycloal kyl,

w@3ayrsBdal koxy, C3.6cycl oal kyl-Ci - 3al koxy, PCT/SE2007/000556
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C2-5heterocycl oal kyl, C - 6al koxy, G -6al kyl am no,

di -G . 6al kyl am no and benzyl oxy, wherein said G -

al kyl, C3. cycloal kyl, C3.scycl oal koxy,

C3. 6cycl oal kyl - C 1- 3al koxy, Ca-sheterocycloal kyl, G

- 6al koxy, G .6al kyl am no, di-C _6al kyl am na and
benzyl oxy are oPtlonaIIy substituted by one or nore

g PS%@X%@P eetiosdllyfsilntituterion one draicog@nypstegidetediyom Shino,

6 dklogety hyaifky, dﬁ&md<aﬁyuﬁwen further enbodlnent R2 of

f or mul I elect 0

C3- 6cy@| hai’%?%i"ﬁ‘er em? mea ﬁy?ff fBi“ES‘fB.Sﬁ'ﬁ?fed fmhwdmgﬁw
M%h§y4aﬂfsz§y leky@nmcaﬁe@nelkylmmahmmy;oxﬁz of

f or mul ia ahdthdremsedias: sk Iﬁxvéamr{%mék a cS%EB{JHd oﬂﬁ.’}n%%v a

enz,
ﬁﬁ%é‘ﬁeny?a"330"?%%91‘%/86?*&'19%83@/@8%@%% swﬂorﬂerwwwe
Jerespent yl , cycl ohexyl, pyrrolidinyl, piperdinyl,
nethylanlnqq and ethylanino. I'n anot her enbodinent, R1
is selected from hydrogen, hal ogen,
OCN -C(=0)-NH 2, -COR2CH3, -CO2H,

hydr met hoxy. In an even further enbodi nent, Rl
i s hydrogen). In another enbodinment, m nis 1. In a
further e nt, mis 1 and nis 2. In another

enbodi ment), present I nvention provides a conpound

of formul a~-f~ a pharmaceutically acceptable salt

t her eof, dlas ereoner, enantionmer, or mXxture

t her eof : in R2 is selected from hydrogen, C

al ky!, C2-6a kenyl , é?. sal koxy, G - al kylam no, di-

C-iMal kyl am no; aryl, C6-ioaryl oxy,

C2-9het eroaryl , 9het er oaryl oxy, C3-

5het er ocycl oal kyl oxy, Crheterocycl oal kyl ,

CB ioavyl -G - 3alkoxy, C6.ioaryl-C . 3alkyl,
?ﬁteroalryl . 3al koxy, C2.9heteroaryl -

1 3a Cs™het erocycl oal kyl - G - sal koxy, C3.

5het e syedeperidryly-seleatedBiednk ptdrogen . halbyed, Calalkyl Cz salkenyl,

03>f\6€:3<@®)@<aﬂ% wl-OR, awo@czﬁesm&lyotﬂh%vdmegﬁyﬂ FefL by,

C@Hﬁ g&kx (§ %r qu wherein said O -6al’kyT,

kéﬁ’ o G

carbonyl, G -
aI kyI &ﬁ%@'@@t%@wr\ydrc@en iCoaaliyyl, C..G0eat ealany,y| |

G5 realky@ingii) ayC L SR)ideyho, c&}@aryloég YhryiGky, c3RLE Ly, G,
C%etg{(}e @%}gc Fterﬂ%c%a!kég)fy S RgToores!gc FetddGeyaikoa e
Ggerg@y@ll@m weierc@n{l Caalkkph Cahetemptyl-opnalkylyc,subst i t ut ed
Whétbrogyamaleyi-OTRIGxG COMBLeBR) KRG LR EhERILkiy -
scycloalkyloxy, and Cs.scycloalkyl-Cy.salkyl, Csscycloalkyl-Cy.zalkoxy, wherein said C,.
salkyl, Casalkenyl, C4.galkyl-carbonyl, Ci.galkylaminocarbonyl, Cg.1oaryl, Ca.sheteroaryl,
Cssheterocycloalkyl, Ce.q0aryl-Cysalkyl, Casheteroaryl-Cy_salkyl, Ca.sheterocycloalkyl-
Ci.aalkyl, Cs.scycloalkyl, and Cs.scycloalkyl-Cy.zalkyl are optionally substituted with
one or more group selected from -CN, -SR, -OR, -O(CH,),-OR, R, -C(=0)-R, -CO,R,
-SOzR, -S02NR;3, halogen, -NO,, -NR,, -(CH2),NR;, and -C(=0)-NR;

each R is independently hydrogen, Ci.6alkyl, Cagalkenyl or halogenated
C.salkyl.
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bcycl oal kyl , Ca-sheterocycl oal kyl, C2.5heteroaryl,
-CN, -SR, -OR, -QCH2)P-OR, R -C(=0- R -CX2R

WO 302R42588C2NR2, hal ogen, -NO2, -NR2, - (CH2) PNR2T/SE207/000556
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-C(=O-NR 2; pis 1l 2, 3or 4 nis 1l 2; X is

i ndependently selected fromNH, NR CH2 CHR and

CRR ; and each R, R is independently hydrogen, C

al ky! , C -6al kenyl or hal ogenated Cl-6alkyl. In a

particul ar enbodi ment, R2 of fornmula A is selected

from h%dar %ﬁeq Cbal ky!, C3.6cycl oal kyl,

C3. 6ey I PATITIR, PMbedimgal R of fariigie 1\Gs indgpankently selected from

Cdvdhganehaingpo loadiiyy| -CNGR(=CHHE, eC@OYRHY &y didbly: ibthoxy,

-Salkykinuabeay, FEnEY. LR ppeseroaryl, G . oa Koxy,
a

G - al kyl no,. di - am no and benzyl oxy,
wher ei ﬁ%@ﬁ% P@ﬁ*‘?‘ﬂwwwime@%wéfoawlw is SeleCted%r om h);'drogen
Chalegsrc t@hdrkiskyalkyC3- 6cycl oal kyl - G . 3al koxy,
C2. ShefelfQa¥F - b loal kyl - G . sal kyl ,
phenyl , $en FILa(P%LlCIlé}/(!;9 b@tgé]reggrﬁ ﬁfﬁ%@é\gls%%wﬂmm .
ny‘géﬁFel?y 1&?\472%&2“6%9—”& CregliyGanfiofrining d-Gerlpydriroendr e
?;b@mzwha{, Whersinlssitl Cﬁ.wlkeldcﬁylkiélﬂ'e CQ_{aIkEW’, _e1_glrk9g.gﬁo§@l ect ed
[geJes kT MTa ] : , [ in
csc?gegq?dcg g’gﬁﬂg?%"9%8’%3&63‘#?%”’6?@%&&@3{ S g RgSeyouRE
- CREGH TS helagan iGroxy. Comedty ashtCN.R2 of formula | A
iCS sel 'lle@t’ ecenffurtier WEWWRZ @_‘fdrmuﬁg k\sblect€a f?ﬁ( ‘ﬁf@ﬁ‘d@en,
| an 8l akdmiad Kyd agno.,. ocycl oal kyl ,
p??ir of i dﬁhml&,y ?Wflgﬂé)\{r?'?&_? %dr>1 %ﬂfylaqna'?on%r]d?)ﬁ%yﬁoxy'
di hydr'B 8%%%FWPWQ . theipyegfiap| provirles g epiypauot pidermmyla-Ciar
3ahaphgeuiirtatingdosptdbtny kherdof, IREWEIcBYibr, e8I i Vixtas d
bergytkoxy, wherein said Cl-6al kyl, G . 4al koxy,
Cral kyl am no, di- C al kyl am no, C3.6cycl oal kyl ,
pyrold X, furyl, quinolinyl, dihydrobenzofuranyl,
pyiR D 2- oxopyrrolidinyl-C 1-3al kyl, phenyl,
benzyl di nyl, azetidinyl and benzyl oxy are
optionally sybstituted by one or nore groups sel ected
from am no, ogeh, phenyl, norpholinyl,
CG3. 6cycl gal - l4. 6al Kyl , hydroxy, Cl-6al koxy and
-CN. I n a_ fargier enbodi ment, R2 of fornula IAis
sel ected3romyethyl, ethyl, n-propyl, isopropyl,
n-butyl, isobutyh, tertbutyl, 4-heptyl,
2- et hyl - 1- prypyk;, bﬁnzyl , phenyl, thienyl, furyl,
qui nol i nyl, di hyargbenzof uranyl, pyrrolyl,
2-oxopyrrolidinyl-gthyl, nethoxy, ethoxy, isopropoxy,
propoxy, benzyl oxy,” t-butoxy, isopropenoxy, i sobutoxy,
C3. 6¢cycl odlkoxy, cycl opropyl, cyclobutyl, cyclopentyl,
cydrhexyl, pyrrolidinyl, piperdinyl, azetidinyl,
met hyl_am.no, and et hyl am no, which are optionally
subst 1t igPadersh selafted fpmhygrogen salsedne G eyl Geatkeapii no,
h&No@&w0)-Qih edD)-NRD hyadhedy | OyehikoxERAuofetisiyl, Ebrfal, &yl |
G196 R8I ) Loy Gl L2l YO 0y, G- &l Koy “and
2 furtner empodr ment

- CN. EQ , nof formula IAis 1. In
anot h8r 'S SR FREhkYdrogers C-.¢aynGhalken, iOs seioxy,

C1.salkylamino, di-Cy_salkylamino, Cg.1earyl, Ce-10aryloxy, Caoheteroaryl, C,.
sheteroaryloxy, Cs.sheterocycloalkyloxy, Cssheterocycloalkyl, Ce_1oaryI-C1.3alk6xy, Ce.
10aryl-Calkyl, Cp.gheteroaryl-Cysalkoxy, Casheteroaryl-Cy_salkyl, Cs.
sheterocycloalkyl-C.salkoxy, Cssheterocycloalkyl-Cyalkyl, Csecycioalkyl, Cs.
scycloalkyloxy, and Cyscycloalkyl-Cysalkyl, Cs.scycloalkyl-C,.zalkoxy, wherein said C;.
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In anot her enbodinment, X of fornmula A is selected
fromNH and NNR, wherein R is hydrogen, C2-3al kenyl or

w@2@hky2s8s I n an even further enbodi nent, the pPEFSE1007/000556

i nvention provides a conpound of formula HA, a
pharmaceutically acceptable salt thereof,

di astereoner, enantioner, or mxture thereof: IIA
wherein Rz is selected from hydrogen, Ci -6alkyl,
Cral kenyl, Ci. 6ai koxy, Cveal kyl am no, di-
C—i"alklamno C6-ioaryl, Cb6.ioaryl oxy,
@%.V'gﬁ@@%?%qua‘komcgd%ﬂ@wa@rdyPeeﬁWammo Coraryl, Ce.

@lehetgm%mdybai Jﬁytbmwmxﬁ@hete&rmmw Ryl
R g*%éﬁ o S B i G 9“3@"*99’0%3%%
@B’hgﬁr@tﬂ@\'(@@§) @aphgiqrqowloallghm@@&chy %heterocycloalkyl -Cr3a kyl
shejoamngycy, eé},&loklw}ox?’\éhld@Loycl@kyﬁcyﬁlkﬂ ad)Jchloalkyl Cu. ?alkow

X
% ?t?%glly%g?slg%kg V\éh Pﬂe ?r mo&grg%l‘cr ?(e?ec e:é¥romOCN §§ l&ﬁ
ef-He IR R L%ICB%;@%IR SO -ROLNRvi frfﬁdngan b@y INR=C6. 10at g
{cHszgagﬁi.g(@n\mg Cs- shet erocycl olal kyl, 2ol k]
rv - N :
@Ahgﬂéfog oalaﬁey'f‘d e QHH C‘%gé%méF iﬂ%’l"be VEXT two ofg
(SLEGVSELETe K?ﬂelml@ﬂi@aihwp fcam@ Gmlkvianel dng tf@lﬂﬂ@t woureed

Midgan@ney Secl¥Birem §r Mdnctigl ect ed from phenyl, C3.

ecycl oﬂqlﬁyl& %Hhet erocycl oal kyl , C2-5heteroaryl, -CN,

- SR, 2)P-OR, R -C(—O)- R, -CX2R, -SO2R,

- SO2 Reh R ﬁamd@g@ﬁenﬂy N@Ogenl\malkyl (@R halegedate( O) - NR
8icalkylferids 1, 2, 3 or 4; nis 1, 2; and each Ris

d dent |y .hyd ,
ol ogendra 1 MEELRETD e Rt lran i e B . o
afd Ghhmirailein althaifsnes@’%ﬁtae@ﬁlzﬁsra@fephy treo et N-Qlls ancéiNk y |
arSH sﬁr@css@saécdmw Ky z lsCéZ(hoh @ﬁ@m&yﬁ maflokw_oQ sal kyl ,

h Cl-
ol & pPERE EreeroP R SHERA S R B A SE BB
ikl eisalkea, §+-@kpxyveal-dldlami@l. dbCyelkpainky .l Gzoheteroaryl, Cs.
éﬁateﬁ)%y&iaﬂﬂtdﬂ%ﬁ&l arg?beni@fo\(? |\A@1§ ekﬁyéald(é %al@@ld(%m% nyl, C

erocy cl oal k
A i B i &
kylGaMlbphaﬁw(mre oglion@ly.sulBiitukey| bat wvhe or ragtel glveprzspleotey fram e

5}%6 qag@béryh@y@?tdgﬁéﬁogga _C,cme or nore gr oups sel ected
fromam

h [
Cs- eyt %Fg?”!?{/ﬁmb‘% ik °ﬂﬁwa§§fp el g R¥98eANG- - CN.
Jalkylacpalk@xyc@klemtermmlgdkyh@malkyms so¥cl q‘atkvlnoal shetétdoyicealkyl,
@gb@mraqo - @mlwgﬁ@cgmhe@?@m%ben% al kyl ani no,
Ky evel gal lo Byrralid oyl
t hl e yTﬂ p cbx%?mbodlment formula’1A'is cted from hydrogen,
halogen, methyl, ethyl, -CN, -C(=0)-NH,, -CO,CHa, -CO,H, hydroxyl, methoxy,
ethoxy, isopropoxy, trifluoromethyl, FCH,-, F,CH-, CHF,0-, and CF30-.
In a particular embodiment, Z of formula |A is selected from N, C and CH.

al kyl

In a particular embodiment, Y of formula IA is selected from N and C(=0).

In a particular embodiment, X of formula |A is selected from CH,, NH and N-
CHs.

In a particular embodiment, G', G?, G® and G* of formula IA are independently
selected from ~H and methyl. .

In a particular embodiment, G', G?, G® and G* of formula IA are —H.

-13 -



~qui nolinyl, dihydrobenzofuranyl, pyrrolyl,

2-oxopyrrolidinyl-C 1. 3al kyl, phenyl, benzyl,

woer@enadssyl , azetidinyl and benzyl oxy, wherei nPGEBER007/000556

10

15

20

25

Cl- 6al kyl , Cral koxy, G "al kyl am no, di -
C-i~al kyl am no, C3-6cycl oal kyl, pyrrolidinyl, furyl,
gui nol i nyl, di hydrobenzofuranyl; pyrrolyl,
2-oxopyrrolidinyl-G . 3alkyl, phenyl, benzyl,

pi perdi nyl, azetidinyl and benzyl oxy are optionally
substituted by one or nore groups selected from am no,
hal ogen, phenyl, norpholinyl, C3.6cycloal kyl, G -

al ky!| , Inaydriioxsr, en@odrﬁérhtk@%kﬁd &N df folelNia A @reﬂrn?@ﬁ& |Gl ﬁ

errdmréh fene, BRq &F o4fqQEeH! from met
¥ rm‘grlgepy L %oﬁ opljyﬁw%A iy penéseB yppted from —
ter 8? 4- heptyl, 2-nmethyl-1 propyl benzyl

phenylin amhlrtlelngrlembﬁcﬂjnhydt qui'dﬂ G@bﬂ fWula IA are linked together to

dhh f u
PASRe ISRt TRl nosponseispeo s ooy
g‘&y benzyl oxy, t-butoxy, lsopropenoxy i sobut oxy,

c3- c it b dadhlronybodieed mprnowbn p@M@és%%WLund%h% nQIPaerIl\t ¥l
c Mlﬁrﬂ%ﬁﬁ'&a"y M%&Hﬁ :%It Fnéreor;,] gragrv\ﬁi: %n’a@t?qzﬂee} :06 Wa(%/qrei,

am no,
gﬁﬁ?% "tuted by one or nore groups selected from am no,
hal ogen, phenyl, norpholinyl, CF3I-C(=0 Ci. 6alkyl,
C3 6cyc|oa kyl, C alky!, hydroxy, G -6al koxy and

In ano her partlcular enbodi nent, n of fornula HA

her particul ar enbodlnent, n of formula
I turther enbodi ment, the present
|nve Rf ovi des a conpound of fornula Xla '

pharnaceutl ally acceptable salt thereof,

di astereo tiomer, or mxture thereof: Xwher ei n
R2 is sel rom hydrogen, G -6al kyl, C2.6alkenyl,
G - 6al . @al kyl anmi no, di- Ci-Sal kyl ani no,

C6-1i oar yki -1 oaryl oxy, C2-9heteroaryl,

C2. 9het eroar y, C3. 5heterocycl oal kyl oxy,

Crshet er ocy kyl, -Cs.ioaryl-C -3al koxy,
Co-ioaryl-Gi. I R C2-9heteroaryl -G . 3al koxy,

C2. gheteroaryl - Cl4i3al kyl , C3-5het erocycl oal kyl - G

- 3al koxy, C3. 5he€%rocyc|oalkyI-C—i-3aIkyI,

C3. 6¢cyal oal kyl , Cs”cycl oal kyl oxy, and

'g@ Qgycloal kyl ~G . 3al kyl, Ctal kyl ami nocar bonyl,

oaryl, C2- 9heteroary| Cs- sheterocycloalkyl
C6- i 0B Indeenderiik yelecte@Fomtyabeal, Katbgen atalkyl, C,calkenyl,

CBNSCV:@)M I@(L@) 1Bk B J&}”Q ey }pprﬁﬂhcg)rgal th%hl:;s#_p E?tl_rrt ed

Sei'ect ed romp
bg#h? a Ry D ICoid ?§%£§@B%%9@Voalkyl C2- 5het eroaryl ,
elec@q fmn’(mldlbﬁénPC@kyIR:g 53'&@@1 GaROXY' co2 R

Cmammsmkyﬁﬂrtng% 1dag7 I\pz%@rrylow?cg ghle(ter%arzl ({;\fl and
gh%{errgryloxly? 835hegerocycloalkyloxy Cs. gheterocycloalkyl Ce toaryl-C, ;gllkoxy Cs-
toaryl-Cqgalkyl, Casheteroaryl-C,.salkoxy, Cs. sheteroaryl-Cy_salkyl, C,.
sheterocycloalkyl-Cy.salkoxy, Ca.sheterocycloalkyl-Cy_salkyl, Cs.geycloalkyl, Cs.
scycloalkyloxy, and Cs.scycloalkyl-Cy.salkyl, Ca.scycloalkyl-C4_salkoxy, wherein said Ci.
salkyl, Casalkenyl, Cysalkoxy, C1.alkylamino, di-Cy.salkylamino, Cs.10aryl, Cs.
1oaryloxy, C.sheteroaryl, Ca.sheteroaryloxy, Cs.sheterocycloalkyloxy, C,.
gheterocycloalkyl, Cs.1oaryI—C1.3aIkoxy, Ce.10aryl-Cizalkyl, Ca.gheteroaryl-Cy_salkoxy,
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each R, is independently hydrogen, C alky!,
C2- 6al kenyl or hal ogenated Cl-6alkyl. In a further

w@arwiieasBar enbodi nent, R2 of fornula X is sel BCT/8ER2007/000556
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from hydrogen, C _ 6al kyl, C3.6cycl oal kyl,

C3. 6¢cycl oal koxy, Ca”cycl oal kyl - C*al koxy,

C2. 5het erocycl oal kyl, C2- sheterocycl oal kyl - G *al kyl ,
phenyl , benzyl, C2.gheteroaryl, Cl™al kOXy,

Cl- 6al kyl am no, di- G .6al kyl ami no and benzyl oxy,
wherei n said Cral kyl, C3.6cycloal kyl, C3.6cydoal koxy,

C8.. gh@@FCEI'yEC&Bl@}amleﬁéiérK()ybloal@ Cchhgbsl 0%6&@@0‘%&5'@!-@1 aalkyl,

abk%kl(fl éﬂ?ﬁey glcyclcggplg%g an%acs[%%}% OEW }éllkxl 8¥‘IC ogﬁg% 3 I?Oéy
opfei OGH%YP IxsubsiBad withosel oy ﬁ@“@ pelepinddrogy-6dipSRs et ed
f OOOHAFOR) R, -G(ad)oRI600,R) FEMR| -SOIMRD R deRY-NO,, -NR,, -

g - al kyl, hydroxy, Ci_6al koxy and ~
C%I\I'%S:"?Gﬁ 8@4 I@n{tcﬁer *parti cuI ar enmbodi ment, R2 of formula
Xis s%l'%'é?'é% «fl¥m hydrogen, G al kyl, Cal koxy, G

: @é\,ld@ydasadmI@aredmdeﬁerikieﬁt@|sKMbtadﬂr6}@H a@rr@ |Cer@J> knd', c2, &3

]
erﬁ{{/ % ér%| J&X& yfoaétnér(w% m af ?f(ylfane 5”‘2@86{}%" tgP P, nyl -
Séi‘ldRBﬁPdefﬁhéqlﬁﬂed f@@dignd m?ﬁ*")’b@ﬂdﬂl nyl, azetidinyl and

benzylqxyR istheheidantsaiygrogdn, Cp@‘kffly&mal@r@‘ cK‘HéIM enated
Cdal kyl am no, di- G “al kyl am no, C3-6cycl oal i

py?? idinyl, furyl, qU|noI|nyI dlhydrobenzofuranyl
pyr r ol gy protizer B%W%IR df faynuagdiA is Bdeteptientp belepjdd, from
beyueyden, Haiop&r, Qi A, -@eti=th-ow -ALe)-NSNEMHRY Yned

Ry,
OBLBLBLL AL IRLL LULR] DY OB PIcTr 5, SEHES ol oot e

from’a
C3. 60))@ 2] @gﬂhmr em dlrgg]t H:S, |of fomydﬁ IFxig sel€litedednkindyogamd
EZB}bgehncaj hethdpehd pagldicul ar enbodi nent, R2 of fornul a

Xis | ect. ro i sopropyl,
" but T B R a{gczfmul%*ﬂwaa«f'%te% RoPEr
p:ﬁ”‘f)!b?t ea'kb@/h@y&aIKOM§m@lkylamhpmh salkf/lamipb,, nghﬂ’tafrodlrylrﬁysl

dLH@Wc@M@I@ UsiRMiha beﬂW‘in?'vWerem said C1 salkyl Casalkenyl, Cy.

[idiny I Sop ro oxy,
p?aop ‘Gag%lﬁrfw o‘i& a[]kylﬂ'ap&éi gh‘ﬁt%%%\"o(b’éﬁ ?{903’0'?%“% -0XY,
C@lkyt%nd el iRaaye crsipodlip putstityled be yud @imery/groumsiseleatpeinny | |
cmin@n@wén hmaansgkd&yhnd Rperdinyl, azetidinyl,

t hyl a t [
Cubot 1T A PRt SoREiTn. B b G IAEE s Ban RPA SN0,
haillka!@émalkWe%},eheternmcphlvaCmdlkyl CH:8y 6l dB(ked O s sG=tarlokytloalky@3 .
6oy elkpahiky ldi- anirk}ﬁ% ky [, GMMXM tg;nkﬁg@l koxy and - CN.

In anot her e is 1. |In another
enbodﬁ'?w%r}?fher Wr%cfi,af%'wﬂ?l”éenk‘:ﬁ ?%Ormel?h be under st ood
t hat MQheveonpwadsul@fenmoémpnteR%mH i nvention contain

Ioneegtnn %?ﬁé\/%n Gith&rRimbeGRER he lnbé}@?rggrﬁg?ééabd&ﬁgurﬁ%?formula
A P e e B el e Pecr g panorcreaioner.carie
nhsteof e. The present invention includes any possible

enantioners, diastereoners, racemates or mnm xtures
t hereof, of a
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conpound of Forrmula | or Il. The optically active
fornms of the conpound of the invention may be

wee@pasxsey for exanple, by chiral chromat ogr apP€T/SE2007/000556
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b d t h t
BT a0 Criterieay: ChRp ERCuER Fy o Rty

separation of a racemate, by synthesis fromoptically
active starting materials or by asymetric synthesis
based on the procedures described thereafter. It wll
al so be appreciated that certain compounds of the
present invention may exist as geonetrical isoners,
for exanple E and Z isoners of al kenes. The present
i nventtQn _incl udes any geonetrical isonmer of a
C QTR0 gula I or Il. It will further be
at the present invention enconpasses
t he conpounds of the Formula | or Il. It
ndey st ood that certain conpounds of the
may exist in solvated, for exanple
hydr at G*as unsolvated forms. It will further
beunderq& N hat the present invention enconpasses
all such™solv d forns of the conpounds of the
Forrmula | or Wthjn the scope of the invention are
al so salts of ounds of the Fornmula I or 11
General |y, pharmaceutically acceptable salts of
conpounds of the gPesent invention nay be obtained
usi ng 3t andard procedures well known in the art, for
exanpl™e by reacting a sufficiently basic conpound, for
e¥B¥pPe an al kyl anine with a suitable acid, for

S)r(saf\?ﬂ'i[J|Ff,is ih@gﬁlﬁenmfe&t@% gl&h ﬂ)édr(?g(gﬂ,arfa{ot@érg Cﬁ_salklyl, gz_eglgenyl,
e O QORI RS BB, B b R Mok e (o as
sBdF P CpBt &s stingnddiotietartindn) or an al kal i ne earth
i N peivenligei gt Ry st o
G U A
e ) -detedicy , (L3 @ag L L3 aIkaXe,
hyehyiax ;18,0 RdtkOxIds . dieme [t Betekda® -85 hRyi de or
%Fg%“%%%wégrlﬁﬁ§xiﬁgflg ﬁa e or[%nlc am ne (such as
chol I e SrY megf o na " SF ey O%ié(b%’éa YintecliR Yot owed
bepydepfivienit, Rsh@dscysiorlicflCe sakyl A cpiraridietigalkox) whar said Ci.
eRQdCITBREny!, t)tl%lk@%%‘dmﬂarﬁiﬁo,%Q&ﬁﬁil/@a%in&r%k%iyquy e may

[ accegta e salt or
¥dfFti on salt

sdietaroagricalkily Ge-oatit@rdliday, Qayeetybbizeikyld6;.shpthosphatekoxy,
ac£h@bBary L SHIRKALE sheRd Y 1€ ehdHd .
o UG RS {491t By

t hapesyl phonat e or p-tal uénesul
£ G ERd CoRE CR TR S 67 R oIt ooy Rl Croalkoy
afre Priiongfly sebsfitvted it enet dr c@kesgroupsefsatet! from-@N, -8R, -BgONI St S
O (M), OBRC RPICRSH-R, MU R, J%Flﬁ,'ééz' L Nblogb I ensORQuUNds  of

e Bl Ring are usetul in therapy, especially
for r@&'iEf GoindGirredutepgaientyselacid fransl s efethgls oahs eni C
P&, 82 G3 and G* are linked together to form a Cy4alkylene, and the other two are
independently selected from H and methyl; and

each R is independently hydrogen, Cy.alkyl, Co.salkenyt or halogenated
Cealkyl.

taut oners
will also
present i
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wQahdog/143588 shoul d however not be interpreted aBCT/SE2007/000556
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neur opat hi ¢ pain, acute pain, cancer pain, pain caused
by rheumatoid arthritis, mgraine, visceral pain etc.

exhaustive. Additionally, conpounds of the present
invention are useful in other disease states in which
dysfunction of ML receptors is . present or inplicated.
Furt hernore, the conpounds of the invention may be
used to treat cancer, nultiple sclerosis, Parkinson's
di sease, Huntington's chorea, schizophrenia,
AIzhelh@ﬁbéwaS$asemeanR1@nwmmaﬂmmﬁmmgmndmpyﬁﬁﬁmaﬂmn
ob@&bée‘fl; he@cﬁféﬁ r(Q'séilEy?San@é di'o%or%ebﬁuﬁ ﬂ){(ﬁ%%&N& cul ar

or ders. mmond
mf %Ve"sﬁ%’%“’xt/ d“f{“P@é{te"h%'cﬁ?'iQothfén?%?%@“i\%ﬁé? ner's
d|seasba;bnmmmumhemmembauﬁnnﬁmaHW&K%aMm@ﬁ@umd@mﬂ@% be

U$gidgdr0-dN, ﬁ@{ho%r{a C1 Id\yanot her particul ar enbodi nent,
t he comp ounds %%%Pﬂe use to.treat neuropathic pain.

Conpouﬁ@?aﬁ?w? Wéﬂt?dﬁﬁﬁF@ab@%ﬁ%ﬁeqﬁgﬁomdemgﬂ’C1
i patkyh Orsetkeh it @ kalkoxe S eatfyiaing, diar,. Saﬁuytamxridﬁtm{_},ﬁet&o&?l,aﬁﬁ&
S lél%'?er@xﬁlcl%ll(ﬁ‘b Ja'k?l'an? Bénzﬁléé/nwl%rréﬁ’hﬁ Ea?cf ? ﬂrb L 511?”31% ant s

simlar sur
va? k%s%ﬁ”fy@ffwe%' Ciqipylamine. Geshelproaryvk qudaeieroa@@ﬁw Cand
anrdlkyl snd'tehzyige ateopidpapaubdsitaaiby bA€or mare Blolfy seRERd from

Usind nddboflinSGaRECsLRbESNENe degeneration or
dysfunctlon 0 tors’is ﬂresent or inplicated

in t haf 2patt ‘d?rgambO#*ﬁ‘P@ Ry o [Ijds seipsted demdydrogen, Cr.

| saiityd (O gtkdoky Ch.ahbelcegblostyIst. ang/l, af oy biealien TRPeResyMalkiihe
' @Y%l’a%ﬂo'&(ﬂ'ﬁﬁﬁ%ﬂol . eﬁ?qggéwl%Hggen%nlgxyl magl ng ‘
ppllcatlons 0 t onogr aphy

( PET) . I epips sraedimentyt quwmrwﬁsarcemw@ﬁ af fofmyta IWAe

t phahpenticadf addbgtabldm, thaien RS Bic0mMer, BRaALIGH, GMfikture

stf.f3p-rel ated disorders such as post-traumatic stress

di sorders, panic disorder, generalized anxiety

di sorder, s&i al phobi a, and obsessi ve conpul sive

di sorde inary incontinence, premature ejacul ation,

[ .I IInesses cough, lung oedenm, various

] dlsorders, e.g. constipation,

funct nonal gastr0|ntestinal di sorders such as
Irritabl e Bow ndrone and Functional Dyspepsi a,

Par ki nson’ i se@se and ot her notor disorders,

traumatic braisf~gfiury, stroke, cardioprotection

fol | owi®g mdtardial infarction, obesity, spina
injury a dr addi ction, including the treatnent of

al cohol , nicgﬁigﬁ, op£0|d and ot her drug abuse and for

di sorders of at hetic nervous system for

exanpl e hypertensi Compounds of the invention are
useful as an analg@sic agent for use during genera

anaesH@ES|a and noni tored anaesthesia care.

Combi mati ons of agents with
wherein

R'is independently selected from hydrogen, halogen, C1.salkyl, C,salkenyl,
-CN, -C(=0)-OR, -C(=0)-NRg, hydroxy, C1.¢alkoxy, trifluoromethyl, FCH,-, F,CH-,
CHF,0-, CF30-, Cs.1paryl, and Cagheteroaryl;

R? is selected from hydrogen, Ci.salkyl, C.¢alkenyl, Cy.salkoxy,
Ci.salkylamino, di-Cy.salkylamino, Cs.10aryl, Cs.i0aryloxy, Ca.cheteroaryl, Co.
sheteroaryloxy, Ca.sheterocycloalkyloxy, Cs.sheterocycloalkyl, Cs-10aryl-Cyzalkoxy, Cs.
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different properties are often used to achieve a
bal ance of effects needed.to maintain the anaesthetic
wG@et@ra43565 g. ammesi a, anal gesi a, nuscl e rel axaPCDRERANT000556
sedation). Included in this conbination are inhal ed
anaest hetics, hypnotics, anxiolytics, neuronuscul ar
bl ockers and opioids. Also within the scope of the
invention is the use of any of the conpounds according
to the Formula I or Il above, for the manufacture of a
medi cament for the treatnent of any of the conditions
dW§Qﬁ§§ﬁﬁwaBGW%@“mﬂ*Gﬁ@M@W,stﬁﬁvwwﬂhmﬂeLEmvention.is
aemfzwddflmctsglﬁoﬁyr @@h&ae&ycraénk%ci | @@3_\9&?&45& ing from
a itions di sed ahove, ereby an
e?% ggt”i(%eﬁ;(rﬁrg g?ﬁcg%?aﬂ%(l' c‘é%%vg&ﬂﬂcyﬂ% 'St H1-AOY oWheHn said Cr.
Féft i Casafkepy, Grpalkpiy Fasaliylamindndioh.sikgtamihol Qs @npati ent i n

5 naadion, Couratardaal FRMroan it os.felfod BYARIA P Pr oVi des a
u y

C QIR For |, or or phar nace
acce p(%égg?@&'é acfgf °g?$’|r'8§38'f(?/’%(t éﬁ'* & Pgﬁfk}’" Sehsierenhbertpe,
d&rRiEEPaRbE-aked Garhatdreavalpsikyl-CrsaliofnICt heteroamparil-C., tG!
pCespidalkyNEEBidcamRy By OIS SoybBRIES afkgl, éa_e&%fBBfﬁgﬂfj. a%{j?

11y atcept abl &% 8%y

F | 1l or.a pharnaceut’i ca

o?r%srgg{m\?gléyesg{) %:(Lu}eg Jfth Oﬁ‘gorHB?I% PR $RCteddemi-AN d-SRn-Gfhe

10" RN Re-C6TO)R, ne@iRe e3fRRE -SDENR Uisingien, -NbEEXRY- | N t he
C(O: pINIR,, arfid th@)msent specification, the term

"t her ! o_i ncludes "prophyl axi s" unless there are
speci ﬁagsﬁlﬁld‘%ég#(ﬂ’ons to the contrary. The term

"t her &peBt Feandaiidre indrpeaqvetit setatel yrom shoulnibtlye op@BbLT Ued

61 0 5*agl 1 ar ekl Rigna BRAARK, MTLRL 1l B SAPLEX!, O

15 inyention further enconpasses to
dﬂ%pgf(’%ﬁ@%&eﬁméﬁ?”‘e&ﬂ”\?@“eénéfbafm of a conpound of the

pr esef#ch ipddepadently bydrogen gatakytict, beeny ophifog@Xatsd | NY

dt.semse state, acute or chronic, or a recurring

conditjon. . This definjtion al so enconpasses

prop hiﬂ aa%%”i"’%t”‘hee”ﬁb&gi”lsgt #o?f el YA s disleranderiy geledtertfrom

CYAEPEN brisgenrehalomt Ohu k=)@, ap:O)-8iF, Bhdred fethoxy,

20 ity bSpox) NEHUSRIFR of e~present ention are
pronnancRm e ol e cPrE sl et

useful 1n fher grﬁy,_ es‘ﬁepl all'y for’
var i oli< BEICHEEHeRmeBnE  #fiRimidail s selesteciotm hidrigered t o:
delggen, Y. methoky @i G..old.n, neur opat hi ¢ pain, back pain,
cancem RktRuladithodieseral: il l.n articular
egﬁgq{ Nt ahe] co oundsfdgl'?ggb\ép‘e'? ﬁ%‘?c’?%drff%ﬁ‘ygwe'?’&-
deuropat hi'e’ %é"f‘ P G2y I2gnon dirsakvisatino, Grshateroaryl, Cs.
efiseliyaieriy-Cihby cotmrbouyds, aheeit sad Dl.eaikﬂ, thakapy cf or
GAIKARYi 5. o) aGild, CaiBRhtho, &1 erapy 1n a
V\%kr m bl bgo ed ani'mig"a @/uw ?éésjz'ggé{%r‘éﬁf&ﬁ?&%ﬁtsm%#ﬁ {/}'rﬁi of
the’ TIVERTHBha ey el batikiesitby oaeior more broupsoretacief fram
8w cirldgem dldrptyaCrelkeytand abN.conposi ti on by any route
{ nc; ‘lgg:a[ﬂ)@rti%éi'eh%odir‘n%,r@mf'%%léalr\)AXs sSHREIL AN G se 6.
@%, 148 k¥>’<y, Casheterocycloalkyl-Cy.salkyl, Cascycloalkyl, Cas
Ciualkylamino, di-C14alkylamino, Cugheteroaryl and benzyloxy.

In another particular embodiment, R® of formula IVA is H or methyl.

In an even more particular embodiment, R® of formula IVA is H.

heterocycloalkyl,

In a further embodiment, the invention provides a compound selected from
Ethyl 3-[4-(2-0x0-2,3-dihydro-1H-indol-1 ~yl)piperidin-1-yllpyrrolidine-1 -carboxylate;
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intranasal ™, intraperitonealiy, intrathoracially,
i ntravenously, epidurally, intrathecal”®,

wo e@nadsssal |y, intracerebroventricul arly and bBET/SE2007/000556
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injection into the joints. In one enbodi ment of the

i nvention, the route of adm nistration nmay be oral,

i ntravenous or intranuscular. The dosage w |l depend
on the route of administration, the severity of the

di sease, age and weight of the patient and other
factors normally considered by the attendin
pliy3-gi(2nxo-Whdhydiet doezidagolt hepipaitin- bﬂwrol'%@@men and
g% Gid evel at the nost approprl ate for a particular

LA C L R T

phabmadeit i cal | y accept abI e carriers can be either
%%Li fa pr2 'okélb.' biéxmy§el1 Hobeh iRl ERMpRLdIONSdyRoldinde -

ers, tab di spersi bl e granul es, capsules,
GQVGH’@{%S and supp03| tories. Asolid carrier can be one
GBUlYLE-@-(20K52, aibpde- 1 kbherehmidey!- Y pyerdit-1-ipvaeldinent s,
cE:%X 419 agents, solubilizers, lubricants, suspendl ng

LI CENENT IR L A

cambiyedte;i s a finely divided solid, whichis in a

| n@gﬁﬁﬁgﬁwmé 8-y ;Sb?th!}r{-ﬂi/\]w '3@@@\%%%%&6“@%01!2%9
B R e e Rt R S e

nee@gsanide;bi ndi ng properties in suitable proporti ons
@ F—gmé’tﬁ)trlﬁﬁado@)ﬂyn§|d§tﬁ%ﬁp§ﬂﬂ S E3-8i8vdré-2a-betz@fidazol-
6 ng supposSitory conpositions, a |ownelting wax
%’W as a mxture of fatty acid gl ycerldes and cocoa
bt 8474-(3amdthyl-8 foxere Bidégidran d-berimidezol-\rerinegdiedi ent s
%ﬁﬁgﬁ&ﬁ%1'%}85ﬁia{é by, for exarrpl e, stirri ng The

eneous mxty d / en ipoure_:cclgl |
o -Gt -5 Dero e i RO PR S ot
sExhj! did-{e-oxBui 2-dilplde-gHainddl-81ylideas)eipergre glipumlidias-Hhonat e,
ag{bﬁ ym stearate, talc, |act ose sugar pecti n,
déxirin, starch, tragacanth %%13 SQ i um
CEiY &g RepRy - Eidraul B aee -3 p e hi "3{%& ehpdae
btéIﬂB@fyl (3884t (Bexd-2 l&emydme%emmnmmg)pmeomn il gTleytreligine-
Carg&eg to include the formulation of the active
} wi th encapsul at |rg% mat er

R - oR AR e PREdoD o R B i «

OtartidxylbeUt ot her carriers) is surrounded by a carrier
V\'E%hclg%lg)%-[gl— S 8xd- ,S-Qﬁgp%: E%&Pnuﬂz&l hper%ﬂﬂ krlﬁﬂnlr%dme -1
cacﬁ ar I NnCl uded. ets ers cachet
cegpeaxylals; can be used as solid dosage fornms suitable
f PEthQI(@$)-3e(dN2-trkcs, B-aihydad 1 H-benzimidazol-1-yl)piperidin-1 lpyrrolidine-1-
carboxylate; :
iso-Propyl (3S)-3-[4-(2-0ox0-2,3-dihydro-1 H-benzimidazol-1-yl)piperidin-1-
yllpyrrolidine-1-carboxylate;
1-{1-[(3S)-1-(cyclopentylcarbonylpyrrolidin-3-yl] piperidin-4-yl}-1,3-dihydro-2H-
benzimidazol-2-one;
1-(1-{(3S)-1-[(2S)-tetrahydrofuran-2-ylcarbonyl] pyrrolidin-3-yl}piperidin-4-yt)-1,3-
dihydro-2H-benzimidazol-2-one;
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Li quid form conpositions include sol utions,
suspensi ons, and enul sions. For exanple, sterile water

conmpounds may be liquid preparations suitable for
parenteral adm nistration. Liquid conpositions can

al so be fornmulated in solution in aqueous pol yet hyl.ene
gl ycol solution. Aqueous solutions for ora

adm ni stration can be prepared by dissolving the

act v§ _gﬂponent in water and addi ng suitable

col St 1Myl i-pigrobigydeesonyiwamsidin- > winineriding-y1)-1,3-
thwwmeﬁhhgna@@aﬂﬁzaSedeS|red Aqueous suspensions for

orah-(48f1-pab. o?@p BdR- L OS’ rsi @?1_%']9- finely, divided
: PRI RE GlPiredt iy i
ﬁ%’fhlé‘%{rf’ﬁf’ b;";ﬁ%’rﬂ%g@ I?ngf‘gbl\?alersyn?)hetl C guns, re|3| ns, )

net( rhyasS)celsr(abmmmradwu)mogarohwwﬁh%} pEdirdd- 9??3- and
otdmgarogy%gﬁﬁ%gzgﬂ gg\,_pts known to the p armaceuti cal

3 q%hztlo art éndi ng on the node of
ad TS+ o B%@@pﬁ@ﬁ%ww@mbyt loyropidis -3ty peridinlaly)-
priekdiyeiol2f/-heneimisdeol roagn 0. 05% t o 99%w (per cent by

A fa I 0.1 50%w, of t
Sy '5'?4 BrBe BT URR e e wioweigm
bgn‘;ﬁg’ on total conposition. A therapeutically

eEﬂeb(BS)\ﬁe [Aderoxuad, 3-Hmydré-Ne-HabRCH p&b@noﬂf 1 gllib?rr@fdﬁg-qm
| B RN may be determned, by the use’o

E teria incl udl?r’lrgi t he age, weight and response of the
i AEAPRIH-F9ae 'hyﬂﬁqardiHﬂrwiple”rmp@Bmhh -Wylidyirelidinbe- cont ext
ofarbdwgladi sease which is being treated or which is

b f ordi il the art.
W R COREFEL R e Mg BRee ™ Hevinet any.

c WAlE of FOHTLH a l or Il as defined above for the

MBI 38) 1113-€2-6Xop Aol GAITERhoy 16V ri f
t&ﬁyo‘(d“%’l-?;ﬁf%“onf? tmﬁe”ﬁse o? ygﬁ}y%ﬁ%%@ﬂé]% HE%@QO\{)G 0

manuf acture of a medi cament for the
t RBY 23 Copopad-dihydmeti-bénaimidayl-1p) evazelsicy cio 2. ectgse  of
aylpyretitipeubshhagrer ding to Fornula | or Il for the
f C nt for the therapy of various
o Broar B b g et drBe. TPYE B wsdive
phF"ﬁbOXé'ﬁtPonl c pain, neuropathic pain, back pain,

e S B e

fromany of the conditions discussed above,
viFey é%(%noreﬁfcget&Wyammmenafn|cazcﬂormmpmramax:;a]@yrdinmﬂe to
thertoayis@t @ | or 11 above, is adm nistered to a
Fié?l'il E‘{ need erapy. Additionally, there

AT Rt At L S TRy Rl R
-carboxylate

(3S) Ethyl 3-[4~(6-fluoro-2-ox0-2,3-dihydro-1 H-benzimidazol-1-yl)piperidin-1-
yllpyrrolidine-1 -carboxylate;
(3R) Ethyl 3-[4-(6-fluoro-2-ox0-2,3-dihydro-1H-benzimidazol-1 -yl)piperidin-1-
yllpyrrolidine-1-carboxylate;
(3S) Ethyl 3-[4-(6-methyl-2-ox0-2,3-dihydro-1H-benzimidazol-1 -yl)piperidin-1-
yllpyrrolidine-1-carboxylate;
(3R) ethyl 3-[4-(6-methyl-2-0x0-2,3-dihydro-1 H-benzimidazol-1-yl)piperidin-1- -
Yllpyrrolidine-1-carboxylate;
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conpound of Forrmula | or Il or a pharmaceutically
acceptable salt thereof, in association with a

w@bavmeseuti cal |y acceptabl e carrier. Parti cul ap¢TSE2007/000556
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there is provided a pharnmaceutical conposition
conprising a conpound of Formula | or Il or a

phar maceutically acceptable salt thereof, in
association with a pharmaceutically acceptable carrier
for therapy, nore particularly for therapy of pain.
Further, there is provided a pharnmaceuti cal

cBhpiobY! Bilb{P-veihpwi2eixag, Sadinydnep Gthedzinidafo i yidieritinde | |
Oy pFrdRiAd- m@,ﬁ@;@wag@al I y accept abl e sal t ther eof, in

a u aI I bl car rier
R T R e e S
f viloyrtedidine idoartioyletet , a conpound of the present
| BUR r(ds>@r14-<@£yaﬁo-ﬁlhﬁfmeﬁymé ¢BbeANRRSL Li1PPHefin-1-
o] nE [1sing a compound of the present
|’ﬂ{9¥ﬁ°3$% ﬁ%ﬁgo’g admi ni stered concurrently,
sEi (3B3dé(fsehjoro-gexpzdinadrd-y Hoenzrggaoat-glpipendin-ir one or
ng;@qu{ﬂﬁg ARG S It | Y agt ive corrpound(s) sel ected from
o ti depressants suc
R he bR RED) ShS e P mirpran-t
cYlpwiqidieeri earpodess pr am ne doxepi n dul oxeti ne,
eERRATR)AM4- (ﬁﬁlﬁd&ﬂéﬂ"@r ABXo-3.3- HMWWJ B&nzinhiddHOxe l’pfﬂ:@mdm 1-

I psapi rone, naprotlllne
ng]f%i’rfq?'ff??ﬂ'c%gxyﬁ‘g‘ azodone, paroxetine, phenel zine,
PEibY (3 By Gatet-brigboetd, Adihydrotrabenaitritdazoldet)bipaddirae,,

SME&&H@H& m%arbg,)@‘a%m soxetine, tranyl cypronaine,
venl af axi ne and equi val ents

A el o Ret e et g e bendn-T
mejpprindting-ecapostytaeer eof ;. (i1) atypical antipsychotics
| B sk Rga E@ﬁlﬂmoﬁy@uﬁ; b §Jeahg§(=o an@emﬁeﬁm S AihY

active |somar%% and net abol it
a?ﬁ/'g‘M'ir%‘td'i“&é caPiitSr azol e, asenapi ne, benzi soxi di |
bEthgl {32)136i4-(5- Titrchamstmep2-ney-2, 8 Hihgapi Adenahitabpr-gimetide.,
dqs?,ﬁ,%ghg Q‘?xca@by)fi’alté” oex, dul oxetine, eszopiclone,

oper| rldone l anotrigine, lithium
B i S BT PP e,
pﬁ]ptxr&mdnnm-caeﬁ){mmﬁam ne, phenot hi azi ne,

s Sgék{ﬂ%‘:é%%llg%[ﬁe?faag saRif de, prochl or perazi ne,

e, sertindole, sulpiride,
supr odivihee indgrsiog t&ﬂ@vheﬂ RPTBRIUBS A i PraseqtilvaRioe Cantaime,
t 6riere tno dhizal cerEbrp rticadonpourais pf thé Rivatibrimayz et Bl &idehe

@61&8& £‘se nﬁ'%@rﬁ:ioqﬁgtger@&g?rﬁ%}ng%l S{‘L F‘ac&ﬂ%u"n]%é? e, ﬂe‘ H)

antl ﬁOtICS I NC q am s
a?rﬁiﬁ"b'ﬁ‘éa%‘l’fémc“é?é ARFICRwEbIe pRARTqacsS. |da§f|ere°mre*r3erﬁ?w?és@ or
Craixlveszarzedif, e a carhmuapsirermutl By prdnBZIIAgY ofleemaapi ne,

+;}ﬁ@én§5§% forrqjl;%ﬂ?l(eect,orr&:(?und%?ﬁlg mv&tﬁan fiay BAbRPRSLL 98!

one I ne
example by chiral chromatographic separatlon of a racemate by synthesis from

optically active starting materials or by asymmetnc synthesis based on the
procedures described thereafter.

It will also be appreciated that certain compounds of the present invention
may exist as geometrical isomers, for example E and Z isomers of alkenes. The
present invention includes any geometrical isomer of a compound of Formula |, 1A, 11,
HA, I, WA, IV or IVA. it will further be understood that the present invention
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mesor i dazi ne, ol anzapi ne, paliperidone, perlapine,
per phenazi ne, phenot hi azi ne, phenyl butl ypi peri di ne,

sul piride, suproclone, suriclone, thioridazine,
trifluoperazine, trinetozine, val proate, valproic
acid, zopiclone, zotepine, ziprasidone and equival ents
and pharmaceutically active isoner(s) and

met abol ite(s) thereof; (iv) anxiolytics including for
exanpl e al nespi rone, azapirones, benzodi azepi nes,
bencbinpassest tegomers lf ths cerationzdsof fﬁﬁforalukﬁ’r'déolll A 11l INA, IV or
balaezepam bent azepam bronazepan1 broti zol am

busplron clon raze xi de,
cypraf@ﬂ 250 b up gﬁ§ﬁ$%8 %ﬁﬁ? PgﬁFHgge m%a%"wg%

f mapdxatin sbivatad, tftprazzepraﬁhydfeltw a&@qﬂaﬂmun@b@@ﬂ éqyepn it Wl“

| F&{’tﬁ@r P @merétwdm%tt RN ifVERicR Q@Eﬁb@sse%lﬁ@él@&fﬂﬁed
nitraz an1 o ra epam,,f ecl azepam
¢ PERS T S1eAPBPO IS Bl Bkl doian b 1A BoHIy

ul daz &jitiim thg sxioae ehh&mmmtjom&qwlmaéﬁ ofgheagpenpounds of the

PBaFIRGENL, G&1IMuAey bM@A' SOHERYI{, %harﬁﬁéeﬁ@éﬂ?héﬁebtb@é §ans
thereof (v) anticonvul

greERANdp Phiee ProsERpPYRlYD m?é%%&?}awﬁ? H%’gd %%{Hars@ﬁ%?%masnd
ewall kralve imttise antbrpkmmmaqtlm sufficottyi heeicicgoprend. &9 and
"@)(a"f)rmél elnta‘%lﬁz)m b 'Eheepéuatat(lé/ hdd, Ak Z{éﬁip@eHCﬁarEE& E 88, &S afford

ncl udi n t
B UA GHrEEARO Tl AL AR AP RTHOE PLCHENIS)
anialimedtallfnich aeslunt, heaebim, of litiun) oPar Kkalisosdrs netat (sagi es
' Q%\ g8, 'saf(t%V tré&if Iccﬁmpo%%’&f@r@ﬂresellﬁ iRRRN hEASHY Ruitably

rapex I nhi tOTS such as

rﬁg%i@P'Pf°ﬁesu0%Wﬁr?ﬂw. <B4IP55 5o G ﬁ%%%ﬁ'%"f&f o alal
i etsbbrtatiatine edldip anetahieydrosidp bresiexite siitsi dsanesgthddvBAr

| ﬁﬁﬁgﬁﬁu)sc}r%'s?lwbﬁl%klg Erg@dORthiRt éuch%%mng &r .%Qémh %Jffn and

i bitors neuronal” nitric oxi nt hase an
e §EHept Beiam dplavphid ??ﬁléeé‘ﬂ?ﬂal:%\"f'%?t‘%%@”?’ssorrer (s) and
met abadh bbee¢rsdodinteat, @@fcompatint ol Famhga gl d, 1Al #ig Bsor IVA

' Q%\}ém Pge cén@%ﬁ%@%h&maféumﬁl)@écﬂéﬁfble %chﬁ\%'ter}ﬁereof

bronocrr ptine I ne
diPeieusrsi aptrer zdding, salpuhiap giuiioc fl%&ﬂf?tﬁ?fa'ﬂe phosphate,
| iagdthte, demarata) radlediq tatiate, pReBOhbtaespsanatpexol e,
rk&ﬂ% JhEse FOPI Nirol e, sumatriptan, zoln1tr|ptan
zom gkan "and eg@ i val ents- and pharnmaceuti cal

act i veWP EaieEPrdyund fet e compRaUndse §')e ifvRRdoR hpve gc '\stty as
stpha}kxecetuh@rsamlpe&cmlmdsladmmsgs offvdt rrecmmmplmxe edbiiubariyrtle,

a%grlrn% of mn\gﬁt%n e% Bllc &Q‘Jcﬁ\fé%ctwﬁy Q&Ib fi 9 cﬁ] e M1 receptors

ase.repin U|va ents
arfad ﬁﬁaﬁme’efa?@%mwawmf@ef %‘fdﬁ’é’#f ga)m 7 grgitons such as
mehahio i, @esrppathie paqfagute pain, cancer pain, pain caused by rheumatoid

arthritis, migraine, visceral pain etc. This list should however not be interpreted as
exhaustive. Additionally, compounds of the present invention are useful in other
disease states in which dysfunction of M1 receptors is present or implicated.
Furthermore, the compounds of the invention may be used to treat cancer, multiple
sclerosis, Parkinson’s disease, Huntington's chorea, schizophrenia, Alzheimer's
disease, anxiety disorders, depression, obesity, gastrointestinal disorders and

cardiovascular disorders.
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tol terodi ne and and equi val ents and pharmaceutically
active isoner(s) and netabolite(s) thereof; (xi)
neur opat hi ¢ pain therapies including, for exanple,-
gabapentin, |idoderm pregablin and equival ents and
pharmaceutically active isoner(s) and netabolite(s)
thereof; (xii) nociceptive pain therapies such as
cel ecdx# berticstapernipgiondnt, theunempandkinby be wke tedseab,
V@hﬁ@&w@éhratbm&h&h@rfsed@%se | oxopr of en, naproxen,

par acet a e a ents and har ca Iy
et v OBt bRty Bl AP RR  )

i nsom anotheerasjsilesembndimedt, frg, communée(ramewsed to treat
ahduriBahRipk@! , al oni m d, am)bar bital, benzoct am ne,

butab bltal uride, raI cIo ne .

ol or etREAPRINSaREd 'ams‘?m aIF e 87 B orLlesR. sagegily for

ghutnimmhnendigheseshaich ae arémifis, iy dkingrefts, nean sblents ahdsieiar
nﬁr@&a@ﬁﬂeﬂs foreR ?@r@c‘i ik, varﬁ% hegialenke a%ﬂﬂﬁl‘nb‘ﬁr'a ents

ni %o a& obarbital, phenobarbital, propofo
r @t Hreyaden r| cl of 0s. secobarbi tal, zal eplon, Zol pi dem
an d edqumpaingsbighaingenpdraarerassiul tni chmbéeystaimvi/heea di@emmattbs)

P/mc@@r%f I @éc%))toFsh? bieSdnt orgﬁﬂglcg’(é&i }ﬁ)theﬁrB érr afjd rh

P N e o

oiegnostisitevbniqueslapd DEyipg ap@icgioos suicaes phsitvepapsion | , and
eghbyabfnbsnand pharmaceutically active i sorrer(s) and
met a oI I'te \%\dg t hereof. Such conbi nations enpl oy the
conpoli PP INYgRiFNAP Bseihor Hiedr e?tﬁ‘émd’ég'a'@'éear ange
dm»mss:bedn*lay aidstrasrelated dbidens spdhasspastenatiingtil stirgssact i ve

CALPR) gﬁr% g&%’% &lauz% %ﬁu ey &&P{?Q\é‘ééi% gﬁéo@ag Snd BROSRe

osage daescri
r%’f@f‘ﬁﬁf‘: disorfigy, ‘ﬁﬁaw@HmFE'ﬁeh@F"’@Wﬁ@@Pﬁ@Wﬂ Vaél“@d?ﬁﬁ‘&hnd
Oifinelséess, (UGS umy obdwvr@varioas gastro- mtepharcmmm le@atonstipation,

CfaH@Qn%h ) EaBn Bl A B8 rzf%wa B30 A RITRRAY thcRlnal
ent I nvention m

c%@%ﬁsfaeﬁf@ys"“sgﬂ*ﬁﬁ?%%ﬂ’é %I@ I ppotorsdiRprier, frainpajic Biain injury,

s@pa@ atrellorotstion f@IORING MidtaiiRl iMARGTRCIRIY, §8hd) JnjuRCArd\teug

dl e Wﬁ(:lﬁém tﬁg ﬁ&&tl?gnt of ﬁ@hglufl) Eo%ﬂg I ?Efd%ﬁ? otqgrzc{) lgglt %uSe

n?éﬁtf%fz%y fSREsiers Onfr’i!?? EYWR?@G“‘E)RWE éYFéem @RWP'&W&SM@“S'OH
rem f @otnpounds ofshd iavinadsH dre usend aé srodrmdesic adent @Br use during

gg?e]%grlapéhla@é’the%gtég&l Hgﬁl[gred %ntaeé?i?e\élak?:grepécgr%ﬂlnalﬂ!)n%r 1 Xgents with

ective
different properties are oﬁen used 1o achieve a balance of effects needed to maintain

the anaesthetic state (e.g. amnesia, analgesia, muscle relaxation and sedation).
Included in this combination are inhaled anaesthetics, hypnotics, anxiolytics,
neuromuscular blockers and opioids.

Also within the scope of the invention is the use of any of the compounds
according to the Formula I, 1A, I, UA, 111, lIA, IV or IVA above, for the manufacture of
a medicament for the treatment of any of the conditions discussed above.

A further aspect of the invention is a method for the treatment of a subject
suffering from any of the conditions discussed above, whereby an effective amount of
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combi nati on containing a conpound of the invention and
a second active .conpound sel ected from buprenor phi ne;

acet ate; neptazinol; norphi ne; oxycodone; oxynorphone;
remfentanil; sufentanil; and tramadol to treat

chroni c nociceptive pain. The efficacy of this therapy
may be denonstrated using a rat FCA-induced heat

hyper al gesi a nodel described below. In a further
aspect, the present invention provides a method of
preeapeung apteedinmtieiiodsulal 1A helApkel§AnY of Ivhehbiepis. | n
Oraemﬁmt@éiitﬂa%uenih%gézomf%l:&q'tl%é‘tlrneﬁtOV' des a process for
repar onpoun or nu

Peantt HPe ERTBaRa afesemira Pl ToahE h o b el VsT
f dYAver pharmgceuticdlly lagteptable ealior AdlyateBereGlas Ke2ginbelyre RlinedR2,
Miorfise BrthefapyY and Z are defined as above. Optionally,

t he ste react| a compound of forrmula 111 with a
conpou Hg’ fgther gPRiH tggi’res‘?”g'”\‘,eﬁf‘?“i REYidg thejuse plfecoppaysift e
ofFomnutaldidel.iig., BlgdALlY osiyalor aphdNadid(idAty) el salopr

e QUi MUHRRLS ad ﬁ@élﬁ@fore héhné‘d*.ﬂ‘tﬂ%‘?ﬁan@ﬁ&%'o@ H\tedlcérpe%t for use

i nvention provides a process for preparing a co nd
of”@ﬂ?ﬁbla |, conprising:reacting a conmpound of
For mul la the asntekt cathe orepat nekciitatioh, Glee)m "Werapwhadoahdudbe,

Azproﬂl,am%nle@thellg]a’re %%mﬂmdl&h%rg to t)ﬁe C%’[I%R/d Tﬁe %
O raF e Ao B ok Py od SRS EPedP T or mul a
"’WBFBW" ¥itigo thecumekt of thé BesenbihiveRtich fultier etbmpRedidt | N

t f t am ne,
t ?l@né?ﬁiﬁnmgf%gﬁferaﬂﬂghﬁ%\s% fcgﬁ)tggn thg %8!9[ rR/BXtIoE tla%lrﬁlé;ate

e fOSEP Isting SeﬁFeeg%tﬁ’taCi‘tﬁ 9%9‘5‘( Ci"!?nor ﬁrré"?H"d@é?O@#'tGﬂoEE'@% s
f definfioe plas ergmaassestpophyticiafthdrapiestibrardvéntion ONBEUrsigng: | A

r%@&ﬁti’oﬁ‘é}ar@ cB%HQthﬂQa&ffoFéP\ngg'd%o HA with a conpound of
f or mul and Q are as

defi ne eﬁ@e@ndwtthwgqepynvepw agq l@'gfubf\ theéa@ggtqsp@nady for

C (ﬂT@ﬂhﬂuM obfarbos maui @nditidns Wiclubing baapIoNRE tdd BoltOpdi Ldohis/

' %alﬁ EH'e[u'o thg Pém b;églz %Eﬁg‘r ean%fwszc’;1 rEIGdUCI naq?aé%ugr

such r e U|va S e

aﬁ@??ﬁé?ef%rﬂb%%wevnds aferf@efﬁ'r"é@éﬁpy ﬁOhwmpﬁﬂm ppinoVi atesem

p rocassticlilerenfifoetip@hi, thg cémpounds are useful in therapy for chronic
neuropathic pain. ‘

In use for therapy in a warm-blooded animal such as a human, the compound
of the invention may be administered in the form of a conventional pharmaceutical
composition by any route including orally, intramuscularly, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracially, intravenously, epidurally, intrathecally,
transdermally, intracerebroventricularly and by injection into the joints.

In one embodiment of the invention, the route of administration may be oral,
intravenous or intframuscular.

The dosage will depend on the route of administration, the severity of the
disease, age and weight of the patient and other factors normally considered by the
attending physician, when determining the individual regimen and dosage level at the
most appropriate for a particular patient.

For preparing pharmaceutical compositions from the compounds of this
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid.
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conpound of Forrmula I A conprising: |Areacting a
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Optionally, the step of reacting a conmpound of formula
V with a conpound of QC(= 0)-R 2, is carried out in
the presence of a base, such as diisopropyl ethylam ne,
triethylam ne or equivalents thereof. In a further
enbodi nent, the present invention provides an

i ntermediate of formula VA, a pharmaceutically
aBdigptralpreparstions indvde eofdersd iabletsediensraile gramiast apRHES, or

Mhachats @nd §G9kridA wherein n |s 1, 2; Xlis
mdependgcp%aé selected fromN

c%@ be]:\pne oL morﬁ&g%sé%{ua% ﬁ‘mh ma%ag_c') %:t as
Ciilugath, KigntorinCyeBtsl sodbiikersriubhiednty etna@rétﬂ\g eg%ntﬁkymers or

g&gﬁg%@%@:gigoéd%ﬁtsm%%% bk BNSﬁHab%gﬁﬁrirgatt@ahaﬁo beOI o
ut es .as i,cte
P e I e Be e ot e R oo b s YR o
2 fir{elpdividet esmyourid ofltie ihBentiG0 o6thy activs sorponent. alnéab@@ﬂwéﬁe 3
g&?ﬁ@'&!n?p%néﬁ é%lxekgméghe c@?he@lgavmg%ea@é%sgéa H@cdirl;x Scﬁé'em‘e
(Ei{té P@P%‘rgﬂs@)‘d Wﬁ%g ﬁ%ﬂ‘b?'g’p 56,298 Bi ol ogi cal
Ev al uaFtor prapdringauppMitonrcampddlitiond larkanmh@\galm* shchhasra rivisture
dwgérldbz ald QBodhHER Emass 2 O S1cONBRYE is

ac%é%%etéﬁhw s RSP UL 6 B G R SR e hen

npairécoints cohvageritised aduldsdndatelddid euol Ea2oliddy.ease in
whol e é‘tﬁéﬂlescan'%% ér¥ %bﬁ’ébm cahMl’raté hﬁ’dﬁﬁé‘stdw&@ﬁét’e Nk,

receptor su t%/ ]s Ew 000 73?&1
( eSeshELRa PRTP cd%'e i 6’? ffg%ﬁ"gﬂ@g‘ V' ARSI ccess
NidrOBQméiBY! celluldBe, (AHowrameltiiMisaacoan butfee @epthetikes ubt ype 3,

gene bﬂn@ lferﬂ%&%ﬁésiﬁon is also intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the
active component (with or without other carriers) is surrounded by a carrier which is
thus in association with it. Similarly, cachets are included.
" Tablets, powders, cachets, and capsules can be used as solid dosage forms
suitable for oral administration.

Liguid form compositions include solutions, suspenéions, and emulsions. For
example, sterile water or water propylene glycol solutions of the active compounds
may be liquid preparations suitable for parenteral administration. Liquid
compositions can also be formulated in solution in aqueous polyethylene glycol
solution.

Aqueous solutions for oral administration can be prepared by dissolving the
active component in water and adding suitable colorants, flavoring agents,
stabilizers, and thickening agents as desired. Aqueous suspensions for oral use can
be made by dispersing the finely divided active component in water fogether with a
viscous material such as natural synthetic gums, resins, methyl cellulose, sodium
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical
formulation art.

Depending on the mode of administration, the pharmaceutical composition
will preferably include from 0.05% to 99%w (per cent by weight), more preferably
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NM_000740NM _000740) and hMb (human Muscari ni ¢ receptor
subtype 5, gene bank access NM 0121258), receptors

wexprassetl in CHO cel I s (Chi nese hanst er ovar yPCERER)7/000556
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ATCC) was quantified in a Ml ecul ar Devices FLIPR
[1(tm instrunment as an increase in fluorescent

signal. Inhibition of hM3 and hMb by conpounds was
deternmined by the decrease in fluorescent signal in
response to 20 nM carbachol activation. CHO cells were
pl ated in 384-bl ack polylysine coated plate (Costar)
atfro8Q00 te 8% &./ofhk Icrbfund bthe iRvenhian aiSpepdend@8by weight

Cebig byl bn foedi beyrs in a humdified incubator (5%
Cco2 gn 7?)C) C%BI\/EM’ F12 nedi um wi t hout sel ection

agent . R BeraBr Uiy eieetiwqieuaniiaribe paeice aithe presantireentiendi um
wargy be determdnelr yrthe ine opkravive Sritbiya ihdkRigShaddye, \Alalérﬂaﬁu ng
S t,solutio
Qésﬁe s@?f tg% mggmjal Bétleﬁpgﬁj éﬁﬁe%@tﬁ%ﬁg ez;éozte teatﬂ g,eé3§
W@E %et\?wg irogtederthichiis hengrpaveried by A of erdmfwn"wéhe art.
( FLUO- 84 thivistope uf tae infsrtibreR tHelhda 62hy varspcandledkotiui£an)
W‘ﬁl I|IA llPh@\t ﬁﬁorW% deﬂ%&%@g\%q’orqgie %%n%%c{ure cg gtme?ﬁg(lﬁ}ﬁ%

riofr to Start
f er ni r@f%ﬂfhﬁvﬁmm ?fghet 'h‘ée"&fé‘l it the 11 07 apy pREpOUNY GfSomyla
bufiA,élr A lligaiva, nooravA Beihd tahui28urk obdihédaniRal foMRe theraGRbe
phahes were then transferred to the FLIPR ready for
conpound addi ti ons. The day of experinment, carbachol
and cdfsiiaRRi% PRI isithe e el aycantosed dosprding torfoemitla kA, on
{: dnltfe 1, 1B, Wair mAqoﬂ?@ ma:hufahtdr@bﬂa%@dmfaménta&%etthé}apﬁly
ci.um a ase i ne

) lé':!érges béir$EJnH inclu B? @hk%g@%eﬁj éo ?cuf | ca]rwp
t ReY WW Bﬁ'ckfﬁnsawce(%manﬁ weceralRaiand r ML) of
((: onpoukfiigher g df tha ghvieRtiod lei aOlh&hodNBtl ther?z(&yl ci# ngtgéct yﬁeﬁndn

r re collected e
Sggr?ﬁg}&th%%@ﬁgdlg%; ve w «Tvﬁby aﬁaeffﬁwge aRoun g {%ll onal
120“3'1‘ﬂunfb%ccersww>cfh%l’°r(nz@ ! dM If il )“V\Aééord%eiebva,tls 300
s edministsred A 4 patietittni @eea@dédch Qﬁra@{l car bachol (producing a

final FLIPR continued to col | ect
ara S Hlere R Bbed Gmecalsr oo e o Baconce

e RAe¥Heho \ﬁﬂ%ﬂuﬂae'a’d 'ué'r‘\n@ HIAI Y er IVA of e risDRGNiGROaG4Satie)
byalttheedflih B¥Ro64ioh @aK ngﬁaaéé%fﬂ%ﬁ)aaccgfﬁé&é ééﬁ]eﬁmb' l'ization
out putp q%glgr Er% lgahﬁ{l at t % relative

f1 uor eSCERG aWﬂ?geLi fi CPH"‘PPélt'O‘Q/‘é‘meFE'S‘P%?
b6‘i”l*P°é'éﬁ1‘?fé:8W'9dn'd g‘éni”sHlArléaleﬁng f peammadegiaaipiccbmable
hbdlt tiesnebr iisstisihtiod withk YhdrMEcslBoslly e Rt carrlef bR tHABHE
ap]g éﬁéﬁgﬁwf&q“e?%"g |daI fits of a non-Ilinear

ram "XLfit version 5.0.6 fromID -
Bu3| ne‘%@h%dhw IS@ﬁé"dE‘ii robarnhaceGiinal ehimposttionldinprisid a EC50

atuinpoWalof VFadri@S, 1AT'1€ 1A, 1L, 1A, IV or VA or a pharmaceutically acceptable
salt thereof, in association with a pharmaceutically acceptable carrier use in any of
the conditions discussed above.
In a further embodiment, a compound of the present invention, or a
pharmaceutical composition or formulation comprising a compound of the present
invention may be administered concurrently, simultaneously, sequentially or

separately with one or more pharmaceutically active compound(s) selected from the
following:
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reported as arithnmetic neans (“~standard error of nean
of 'n' independent experinents. Using the

w@bwva42seht i oned assays, the I C50 and EC50 t owa€TSE2007/000556
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human hML, rat ML, hM3 and hMb receptors for nost
conpounds is neasured to be in the range 1->30000 nM
The Emax (maximal effect, agoni sm or antagoni st

i nhibition) towards human human hML, ratML, hM3 and
h\Vb receptors for nost conpounds is neasured to be in
the range of 0-110 % hM receptor GIPyS bi ndi ng
Menbr éhestidgpreshacie dudhrasramititylies @maapeciupwpian citalenran, -

(&!‘r@ran%?ﬁ@ rcfe%ﬂaﬂﬂwet E‘&e&h Q@&@tnrﬁ&@i@e&o% sRe864%, (human
I\/ﬁ‘scarl ni ceptor su e bank_acce

NS I s R A A T R A U
Tdre@znmmbrmm@tnmemtenelhmwtrmtyh@?rwgetlmme!dotaw serfralige,

tQﬁMQmthlgﬁs&MQrMi\% On%(ma ﬁ‘a?z%ggn@; tnﬂipta‘rﬁr@%énfbféxﬂ@

RN BB PR E e SoRE) TR T o
EC50, (il) Ghicarmhtifsyenoticf indlutngdo mpanpiedgustdpineraad | nvent i on
V‘ﬁ‘ﬁﬁn&%@lc?lgta%ﬁi/e i€ B3R We&%ol@é@%eﬁ’%%ﬁ{@ rt@éJ r ves

ree concent ratl on. ran %?f one 1 n
3%@‘9\9@%P‘P FREPAPEIS RENEPRIY; HYERTHR XSG RE s °at céza?'%r ni ng).
Teorproazine, tebreszapne italpeoed oBxetios perpEicperhagerpblat e
( RBRBAE %&@ﬁaeom.umsgfm zme%&r%sﬁe Bgng@mwfgb%npe%%ewel |

p te cont al nln menbr anes,
SeRIRYND PERNERBS: @@eﬁme(qbé?%uﬁyp@nﬁ‘@?ﬁ PIREYEDP i n a
2pthlorgdrarine, risparidedeliquiipab, sélindole; euipiddensupgpe®n@ Xurids®e.00
deIdﬁfI‘\ecﬂ-‘f -gpgi'éz?ne( Qrm%t&%f\}arﬂﬂ:la% Wr@c Qc%j%ip d&hel ﬂ)?eplne

s resul vol une of 50m . Basal
aferapigsee faf eqj’f‘ﬂaf?msé'ieé%?f[ 358] GTPyS bi ndi ng wer e
det er rilnedipsyehatiss enladin@ifodexamels @miselpdide, ipmdolef asenapine,

as&tzbééﬁch%.ae Qgeg;bagaazeJ e cuma%sﬁdr&%% J@oénz‘éﬁﬁ@

pre- I ncub roomte erature W th
slvwwlwt"&s e$28PIgPRS: P?“Eﬂ?(“i”%r‘n‘oﬁ"%’fd‘ﬁ]ea‘?'@g"“%'i‘% loxapiag
f ne&drijazinEh@arzapies, palipeadonagetiadirehedrpHeeadinedpreadhiazine,

gﬁe%ﬂm g&.d&qé%& b a@fpd 2l @E&%ne s%’%@ben&lm

ant agoni 8t properties
cm@ﬁ%un%@ thioedagige i épqr%ﬁbfaw%zm%wa'@eatﬁn%@l@f%% at
I esdNzbRERR] Atdpire, MprbdidcmBakd agivalete BndCgatridcbutgaly aalve -

200 Th di t t
c RS arehed bR 02 (B DR Vel Ues of ) ECBO,

| C50 divd amfrigticoiselediipapaede dpigo™d gnoi dal fits of a
Neaplrériad Bénz6diax6@inks, bhrbhatpys agh asmdindzblam, aesslaon 5. 0. 6

{ DOQch i BSa0085, Bl OR el A @agl Bhleflom U of
spi c
ecée 'St ﬁu ?'é g?@a’sl% ég%ln P ol ar
| Flgmmeppte, miqrd'ﬂ%ex'%avpr%mﬁwéla%ma? eﬂ m"@de%{%m'am
afdnbibHe HlGra¥BRING fluratepBsial shzegan forazepam, Iormetazepam
meprobamate, midazolam, nitrazepam, oxazepam, prazepam, quazepam,
reclazepam, tracézolate, trepipam, temazepam, triazolam, uldazepam, zolazepam
and equivalents and pharmaceutically active isomer(s) and metabolite(s) thereof;
(v) anticonvulsants including, for example, carbamazepine, valproate,
lamotrogine, gabapentin and equivalents and pharmaceutically active isomer(s) and

metabolite(s) thereof;
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of mean of 'n' independent experinments. Based on the
above assays, the EC50 towards human M2 receptors for

woay/1esepounds of the invention is nmeasured tPCDBEIONT/000556

the range of about between 200 and >30000 nM The
Emac(maxi mal effect, agoni smor antagoni st inhibition)
towards human M2 receptors for nost conpounds of the

i nvention were neasured to be in the range of about
0-120 % The 1CsO was the concentration of the
conmpound of the invention at which 50% i nhibition of
acet YV WshFiRery taeyapiesTpgsiing Raprgrier Jarenest. insmanins. been
togier ard @quivbiemtsl {08 Phéronedutlsalin actienisdBerisparephaatplib@y nost
GRApeunds of the invention was nmeasured to be in the
range of between 40 and >90000 nM HW4 receptor GIPyS
bi ndi M4 TEsPRREErapies Mgkidns. for SR AR Yhhrgke Regirar y
m’aba VSBD)nhibkqrs eEbias Geledite @l onagine|taniP iMibiloRCRPR &

R SR Do 530 o AR o ARRS R >
?H‘@ istFe ReRaginSoRRipte 20diatRipreas nayomitrp a@%eeﬂn@a%ei ewés
byl sad BRngadtgticall) ative iedtbrepad mistabdiith () Bekebf t he
CTEO PR Aokl SR8 g a0 T
pregucrintivs dutghitel mrbstadine isblowiphprsaeneselefiptem érovaﬁrwéam i on
Werige, @datigah qﬁrg‘ormrwnppmmhzaimﬁ@r FoBBIRsM) sem]@tupswrﬁs
%@&ﬁr\%ﬁr{ chertrI&Qrm %ﬁ@%&ﬂa F\@nlga%)’:a gtpcgllyl a]rg:tn? ISO(H&(]: )nand

surface I Ng) .
T’@F?bﬁ‘it?,(isd'l‘qr?‘%rs fromthe dose response curves plate

(5X qo@@em@nrairamm)mdmrng fbﬁe&ﬁﬁaf;l@raﬁéxﬁnab @ewa&wmxa%gwel I

S SRR ROl d O 0] o R BRS s
Bfr‘ﬁ“a%! '%eacﬂmsm s} anshiegtabplitafs) Beraefai ni ng 3. 3X (55000
dpm) & @Epg&ﬁegblé&eﬂuﬁMyfthdﬂth%n&&ﬁ@apﬂ’éidﬁﬂildtn@ fbh&amﬁsbl S

t
dgr%l’étlé(%m ?alvoye]teg to>é;g>tuF7§lg ﬁrm@ Borgela&%rb 38 rngcxa 3?@%";‘?{”}? ed
R aidranvdenirrNdpherseariicaly agoe isvnerts) ardmgthleditsls) thereof,
agoni s ner&tmmrmaaaé@m@%gnoxewp% BodridG, UbsHead

Brelgabjrn fa l[!uv?lent RERG Rl awﬁrmacerqjcs yeag%'I (&ﬁvn\nwm ng m@nb%@
thetesfisal of acetyl choline-induced stinulation (10nmM
fi nal (i) Qfoc&e%'ﬁ\% gﬂ§aﬁé§‘§}cﬂ Hs YElsTo S %g)nt:cgubaﬁlﬁﬁyco&ihe

APePR Bl R o Pl G B oGP G eauhalons
Pmrmoavf@a'wapﬂfvesﬂ@mﬂwgandm@boimwmréqﬁged at 2000r pm

for 5(x1ﬁ)1 ﬂbﬂn@ﬁé thaFBﬁesf lﬂéiudﬂ%qof é()tat'ere( ABRALME ERnRRYNt ed | n
\%gur)bearbl%i,( |nr21%0 mugﬁ El tggar%ﬁ%lcapéﬁng? ic {J)lgralEqs%nﬂw 8orethate
dexclamol, ethchlorvynol, etomidate, glutethimide, halazepam, hydroxyzine,
mecloqualone, melatonin, mephobarbital, methaqualone, midafiur, nisobamate,
pentobarbital, phenobarbital, propofol, roletamide, triclofos,secobarbital, zaleplon,
zolpidem and equivalents and pharmaceutically active isomer(s) and metabolite(s)
thereof; and

(xiv) mood stabilizers including, for example, carbamazepine, divalproex,
gabapentin, lamotrigine, lithium, olanzapine, quetiapine, valproate, valproic acid,
verapamil, and equivalents and pharmaceutically active isomer(s) and metabolite(s)
thereof.
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w@eoocamssst i mul ated [ 35S] GTPyS bi ndi ng vs.

10

15

20

l'i near curve-fitting program (XLfit version 5.0.6 from
I D Busi ness Solutions Limted, Guildford, UK) of

ligand). Al EC50 and |1 C50 values are reported as
arithnmetic nmeans standard error of nean of 'n'

i ndependent experinents. Based on the above assays,
the EC50 towards hunman M4 receptors for nobst compounds
of the invention is neasured to be in the range of

bet ween 300 and >30000 nM The Emac(maxi mal effect,
agoni $iftoeombinetiayssmsioy thelspipaundsf thisoneenting withimdhre doage

I RAePIREMmel ﬁérelﬁﬁﬁa the @ﬂ&%ﬁ%c&ftlcéllp GctivB h‘&ﬁﬁohﬁl:nor\’ve re
measur edd r The 1 CSO

EEHPIER e B e oBieof ARt o B hra o iR inDBint  on
apubligritierhre®BOMee.nhi bi ti on of acetyl choli ne [35S] GTPyS

bi ndi KQarbdveRTtad RibodAsnt bﬁ&ﬁhp@@'ﬁi@ff ih@%resg_rh %v&r%@for ? H
0 e

C or
v R A R TR R M
3ownmmay>®wo®namd co@edmteatynsimiitineqisy adeqyrntigigot | es of
Cﬁ!pﬁ@teﬂ/ VARIBAE Hﬂﬁl&e gﬁar&%u{.@vﬁ&.\»&w{f@@%&s sé#e He%iﬁgﬁeoge
PP BT A OB TR Gr e MOS8t ¢ he
Caeptadine!; Cormbhine nakgcagbne; boeyrriorphemd reorifelarsic eufénteing; anécept or
agdast S that are effective in the treatnment of pain,

Al zhei mer i se a schi zophr eni ACKGROQUND
CFTVE 1 AR BoAmePEf 41 B PR SR oA Harte
peasthination qouigintng arrompduat eth¢ bvangjonarsitassecdnd awtive aompriuod

I &4RRU YOS bufiRRorPiRs @&Bmh@ \ﬁ%@ét&lﬂ@rpﬁ‘ih@ Qerwngvlb%%thadyl
such oni st's, ods

S|t|ons co |S|n
g e S SO
darsidasedo! ttaat ¢Pdelca‘r0blyeptlt/df1|mlrp r'iéhs efitady i/ bia ttheoapy ingay be
r @én%n%té&s%g rmtﬁmndulaéé héaﬁx,pg@ F@J.é msaél Y& chifdgbEBRL | Ng

pai n di sease, or schi zophrenia. 2.
Di scuéfg? Hﬁh%fasrﬁ@i G R ETRHED B@yld%%mﬁte?ﬂﬁpfeaﬁ@mﬂeq er
auetppligisof ihaerebermigertion.t wo types of cholinergic .
receptpgs: eﬂblaamtemnms rn%nnsn E3lidsts RiceBd fspar%a;»

ﬁ muscari ni c

receptors _and t nmet abotropi ¢ fam
r%‘é’ﬁ't‘%’r‘gfzorm&'?da?of‘ﬁf'%“gr eceptors bel ong to the large
super f amd ] y yof - pl asma nmenbr ane-bound G protein coupled
2¢Rs) and show a remarkably high degree of
hondl u!, acL gss species and receptor subtype. These

i nic receptors are predom nantly expressed
synpat heti ¢ nervous system whi ch exerts
nhibitory control over the central and

within the
excitatory
peri pheral

reacting a compound of formula V with a compound of formula Vi,

-29-
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W@ e304258Hr ocessi ng, and notor control . MiscarP@i/8E2007/000556

10

0 and participate in a nunber of physiologic
functions, including heart rate, arousal, cognition,

agoni sts such as nuscarine and pil ocarpi ne, and
ant agoni sts, such as atropi ne have been known for over
a century, but little progress has been nade in the
di scovery of receptor subtype-selective conpounds,
thereby making it 5 difficult to assign specific
functions to the individual receptors. See, e.g.,

al ., "Therapeutic Qpportunities for
Receptors in the Central Nervous System™
ey, 43(23), pp. 43$3-4353 (2000); Hulme, E

C. et al"., "Muscarinic Receptfr Subtypes,” Ann. Rev.
Phar macol . icol., 30, pp./633-673 (1990);

Caul field, P\ et al., "Miscagini &

Recept or s- terization, Coupliing, and O Function,"
Pharnmacol . They., 58, pp. 319-3794(1993); Caulfield,

M P. et al., International Union of Pharnacol ogy.
XVIl. das¥ification of MuscarinM Acetyl choline

$ﬁceptmm&§inf'R1Bi€P@k,n®§r|€d 4 arfB%ﬁned Egabop&_- 2t7§- 2?0 ( 1?98) :

e arini.c fam of receptqrs is the target of a
! ge CRITHBLE e\ sprbt e st R At Gt rapourd of
viermda ¥l igicasied oekin therpedsantiernd a resigdingageaty sugh aé 8aBIOBERD,
aRLEBMIBr cdlivaRAE YaekddgONt i nence, gl auconma, schi zophreni a,
Al zhei mer' s chE iphihitors), and Pajn. For a
A e SR LR R Sl AT
shown to beP@ntinociceptive in a variety of aninmal

nodel s~of ﬁcute pain (Bartolini A, Ghelardini C,

ngtg L, | cangio M, Malnberg-Aiello P., Gotti
A" R4 0 scarinic receptor subtypes in centra
anti noci ception. Br. J. Pharmacol. 105:77-82, 1992.;

Capone F., isi A M, Carli G, Sacerdote P.
Pavone F. (OxotYy enori ne-i nduced nodifications of the
behavi or al\_and’ neur oendocri ne responses to formalin
pain in mal eNrats. Brain Res. 830:292-300, 1999.). A
few studi es have exam ned the role of nuscarinic
receptor actyfvatiion in chronic or neuropathic pain
states. Int ~ﬁ%ﬂﬁ$es, the direct and indirect

el evation of cholijpergic tone was shown to aneliorate
tactile allodynia@fter intrathecal admnistration in
a spi nal Igfation nodel of neuropathic pain in rats
and t hese fects again were reversed by nmuscarinic
ant agoviesing' @pmBhHere Jefined as phayad®Gds aBrotedirggroub, sucias
Pag(%oPo=tHu or HetroFoBM "Bt &ndPsorMenziine anti al | odyni c
effecqéaﬁ& intga@hegqh choLineskﬁrase inhLQitp;s in a
rat moda et HBATERL T BVELPHPrOATRE S UG TRG 9n Yo 2-
49UA, 1999; Lee E. J., SimJ. Y, Park J. Y., Hwang J.
H, Park P. H, Han S. M
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I ntrat hecal carbachol and clonidi ne produce a
synergistic-antiallodynic effect in rats with a nerve

wo k@attises i njury. Can J Anaesth 49: 178- 84, 200PCT/3E2007/000556

10

Thus, direct or indirect activation of muscarinic
receptors has been shown to elicit both acute
anal gesic activity and to aneliorate neuropathic pain.:
Muscari ni ¢ agonists and ACHE-1s are not wi dely used
clinically owng to their propensity to induced a
pl et hora of adverse events when adm nistered to
humans. Thef@ndesirable side-effects include excessive
sal i yatdonNand sweating, enhanced gastrointestina

i a by adycar di a anong ot her adverse events.
These de,fffects are associated with the ubiquitous
expression pf the nmuscarinic famly of receptors
t hr oughout body. DESCRI PTI ON OF THE EMBCDI MENTS To
date, fiyvg sub es -of nmuscarinic receptors (M- M)

have be@ edGind sequenced froma variety of
5 differential distributions in the body.

speci es, W t
Therefore, it s desirable to provide nol ecul es woul d

permt selec{iv du ation, for exanple, of
~nmuscarinic re controlling central nervous

no
function w t hout so activating nuscarinic receptors
control ling cardi &, gastroi ntestinal or glandul ar
functions.yyphere is also a need for nethods for

treati muscarini ¢ receptor- nedi at ed di seases. There
is al &ggrﬁﬁ‘ngg:% '?(ngqn%ﬁﬁ;lg 1hF 2o s JRIBAAOPKR ¢ recept or s
that are selective as to subtypes ML-Mb. The term

" Cm N'in S everl itk SFB8HAmert ShShentith FWued bR RN LD g M t O
n CaERﬂE atons. The term"alkyl"™ refers to a saturated
nBHMPa'ent strai ght or branched chain hydrocarbon
radifgldl conprising 1 to about 12 carbon atons.
[I'lustirati ve exanpl es of al kyls include, but are not
l'imted 4o,53Cl-6al kyl groups, such as nethyl, ethyl,
preopyl, igopropyl, 2-methyl-1 -propyl,

s -2-propyl, 2-methyl-1 -butyl, 3-nethyl-1
-bG&yl, \2- nmethyl -3-butyl, 2,2-dinethyl-1 -propyl,
2-met hyf - Iy pentyl, 3-nmethyl-1-pentyl, 4-nethyl-

1- pent W, R-nmerhyl - 2-pentyl, 3-methyl-2-pentyl,

4- et hyl - 2- pgntyl, 2, 2-di nethyl -1- butyl,

3, 3-di met hyl gl1-butyl, 2-ethyl-1 -butyl, butyl,

I sobutyl, t-butyl, pentyl, isopentyl, neopentyl, and
hexyl, and#onger al kyl groups, such as heptyl, and
oct y| whékgin®F k3] G% BPakec s Bh&dihdddbeeh. or subst i t ut ed
with one or two suitable substituents. The term

"al kenyl" refers to a nonoval ent straight or branched
chai n!n another embodiment, the invention provides an intermediate of formula IX

-31-



hydr ocar bon radi cal having at | east one carbon-carbon
doubl e bond and conprising at least 2 up to about 12

w@ 2000042588 ons. The doubl e bond of an al kenyl cR@T/BE2007/000556

10

15

unconj ugat ed or conjugated to anot her unsaturated
group. Suitable al kenyl groups include, but are not
limted to C2. 6al kenyl groups, such.as vinyl, allyl,
but enyl, pentenyl, hexenyl, butadienyl, pentadienyl,
hexadi enyl , 2-ethyl hexenyl, 2-propyl-2- butenyl,
4- (2- et hyl - 3- but ene) - pentenyl . An al kenyl can be
unsubstitu®d or substituted with one or two suitable
subst e g cThe sermaiekelaghiLioke ers to a
saturqted nmonoval ent rlng cont alnlng hydrocarbon
radlcaPaBSWWFWQPh@“%FmF@ e inyenfign PrVidesAURIOCESS oRpTBRANNG
atenmppoud affurreda Ufll, eygrisiad: Kyl s i ncl ude, but are not
limgied to, C3.7cycloal kyl groups, such as
cycl op opyl cycl obutyl, cyclopentyl, cyclohexyl, and
sand sat ur at ed cyclic and bi cyclic
t er penes. G;cycloalkyl can be unsubstituted or
redghy one or two suitable substituents.
Pregerably, the cycloalkyl is a nmonocyclic ring or.
bi cycl i ng The term "cydoal kenyl " refers to a
nonoval nt £onta|n|ng hydr ocar bon radi cal havi ng
at | east bon car bon doubl e bond and conpri sing
at | east 3 u to about 12 carbon atons. The term
"aryl " referto a nonoval ent hydr ocar bon radi ca
havi ng onevmr nor e pol yunsaturated carbon rings having
aro IIC ch ar ac ter 2 del ocal i zed

W%ﬁ@ SRS %8%$P9§%%5°@“uﬁxto about 14 carbon
atons The term "heterocycle" refers to a
tai ning structure or nol ecul e having one or
| t{ vafent heteroatomns, independently selected
m \N, P,and S, as a part of the ring structure
and_.i/n Nudlﬁg at least 3 and up to about 20atons in
thé3r|ng s). Heterocycle nmay be saturated or
unsat ur gt e cont ai ni ng one or nore doubl e bonds, and
het er oc)ycL&l.mayRcont ai n nore than one ring. When a
het er ocycl e ntains nore than one ring, the rings may
be fused or uymnfused. Fused rings generally refer to at
| east two rings share two atons therebetween.
Het er ocycl K may have aromatic character or may not
have armersxtR'cRE BArGicGRINd GFag ds@leMedRBéver orRg :@H@J&IM"
r g@lﬂ%@ngﬁzg ?nagl e garﬁgdqguﬁvm Q’Fan? ltmgﬁ g%ggern? ar{%ra n%n&cmg agent
i RrcRveRaiam pgspt aY kaanaine: aminmsaliGucpagaTpinacetate, ar qiiart
Oémihdaeoritam‘r@ cS)hprLﬁHdlserweEBdhcln@@bw hﬁgb@ﬂ’oﬂe%ﬁﬂhe Ragind up
t erein t
PG 0 £ BB ohRde 5 P B PR Ok Bt o
char adt @furtpes g Pd'WHn’faih?mm'@t@rPY@eé@ resftheagitof eraReYing a

compound of formula I1A comprising
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The term "heterocyclic group,” "heterocyclic noiety,"
"heterocyclic,”" or "heterocyclo" refers to a radica

waeleoo7uexsss rom a het erocycl e by renoving one or PE@DBE2007/000556

hydrogens therefrom The term "heterocyclyl"” refers a
nonoval ent radical derived froma heterocycle by
renovi ng one hydrogen therefrom The term

"het erocycl yl ene" refers to a dival ent radical derived

froma heterocycle by renoving two hydrogens

therefrom which serves to Iinks two structures
together. Fhe term"heteroaryl" refers to a

, havi ng aromati c character. The term
" etg a-kyl" refers to a nonocyclic or

pol y Ning conprising carbon and hydrogen atons
and at | east one heteroatom preferably, 1 to 3

het er oat o ested fromnitrogen, oxygen, and

sul fur, no unsaturation. Exanpl es of
hetero NKyl roups include pyrrolidinyl,

" pyrrolidigie, ‘Yiperidinyl, piperidino, piperazinyl,:

10

15

pi per azi no, rphol i nyl, norpholino, thionorpholinyl,
t hi onor phol i Ro, pand g&ranyl . A heterocycloal kyl group
can be unsubstitubed or substituted with one or two
sui tabl e substitueRts. Preferably, the '

het er ocycl oal kyl group is a nonocyclic or bicyclic
ring, lpre preferably, a nonocyclic ring, wherein the

I b RGt GBI B8&inG b 8 hsbuh@ofBorfiilReN atoms and form1 to
3 heteroatons, referred to herein as

C3. 6hat erocycl oal kyl . The term "heteroaryl ene" refers
to a rocgclylene havi ng aromati c character. The
term r@gtycl oal kyl ene” refers to a heterocyclyl ene

t have aromatic character. The term
eréd" refers to a group having a ring that
contai nssix ring atons. The term "five- nenber ed”
refers groyp having a ring that contains five
ring at N.A fRve-nmenbered ring heteroaryl is a
het eroaryl wijfh a ring having five ring atonms wherein
1, 2 or 3 riiy atons are independently selected from
N, O and SX:Exeanary five-nmenbered ring heteroaryls
are thienyL: furyl, pyrrolyl, imdazolyl, thiazolyl,
oty Fapipounslef foreHia X in the preaeree of  tedudinpmgantdd fptn a first
1lpdd&ttahd azol yl , tetrazolyl, 1,2, 3-thiadiazolyl,
1, 2, 3-oxadi azolyl, 1,2,4-triazolyl,
1,2, i-atirhzol yI |

R

NH,

X

reacting said first product with a phosgene type reagent to form the compound of
formula llA

wherein the reducing agent, R", R?, G', G?, G® and G* are as defined above.
The phosgene type reagent may be, for example, triphosgene, phosgene, or N,N'™-
carbonyldiimidazole(CDI).

In another embodiment, the invention provides a method of preparing a
compound of formula IIA comprising
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1, 2, 4-oxadi azolyl, 1,3,4-triazolyl,
1,3,4-thiadiazolyl, and 1,3, 4- oxadiazolyl. A

waRomeseered ring heteroaryl is a heteroaryl BPET/RER07/000556

10

15

ring having six ring atonms wherein 1, 2 or 3 ring
atons are independently selected fromN, O and S.
Exenpl ary six-nmenbered ring heteroaryls are pyridyl,
pyrazinyl, pyrimdinyl, triazinyl and pyridazinyl.
Het er ocycl e includes, for exanple, nonocyclic

het er ocycl es such as: aziridine, oxirane, thiirane,

azetid xet ane, thietane, pyrrolidine, pyrroline,
iﬂ%ﬁx ] , _pyrazolidine, pyrazoline, dioxolane,
S d 2,8-t hydrofuran, 2,5- dihydrofuran

] ran, thiophane, piperidine,

1, 2, 3, 6-tetpahydro-pyridi ne, piperazine, norpholine,

t hi omor photi nel @yran, thiopyran, 2,3-dihydropyran,

t et rahydyopyr ai~g# 4- di hydropyridine, 1,4-di oxane,

1, 3- di o%ané,~Nli oxane, honopi peri di ne,
2,3,4,7-t@trahydro-1 Wazepi ne honopi per azi ne,

1, 3-di oxepane, 4, 7- di hydro-1 , 3-di oxepi n, and
hexanet hyl enexgxide.RI n addition, heterocycle includes
aromati c heterocyclfes, for exanple, pyridine,

pyrazi ne, pyrinmdige, pyridazine, thiophene, furan,
furazan, pyrrole, imdazole, thiazole, oxazole,
pyrazot®, isothiazole, isoxazole, 1,2, 3-triazole,

t effirsagtep ef reabtind, aconipbiraidr feaki£vil, 2, 3- oxadi azol e,
1,2,4\riazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole,
1,3,4%4Yriazole, 1,3, 4-thiadiazole, and 1,3, 4-

e. Additionally, heterocycle enconpass

ffet erocycl es, for exanple, indole,

R rgbi ndol i ne, qui noline, tetrahydroquinoline,
i sqgfui no| i ne, tetrahydroi soquinoline, 1,4-benzodioxan,
i hydrocoumarin, benzofuran,

2, 3-di hydr furan, isobenzofuran, chronene,

chr oman, ™M man, xant hene, phenoxathiin,

t hi ant hrene, li ndol i zi ne, i soi ndol e, indazole, purine,
phthalazine,Chaphthyridine, qui noxal i ne, qui nazol i ne,
ci nnol i ne, yigt eri di ne, phenant hri di ne, perim di ne,
p@@panthrongggg qhenazine, phenot hi azi ne, phenoxazi ne,
1,212 BERZIEO ErBR X B & AReRIGsha relucitgsrgptiiatonn e first
beragtich¢oateiing,a njergroumi ateizol e, benztri azol e,
thiox.nthiﬁ%7 car bazol e, carboline, acridine,

pén o@i nez and quinolizidine.In addition to the

ol9) c _heterocycles described above, heterocycle

i ncl udes pdl ycyclic heterocycles wherein the ring

fusi oy between two or nore rings includes nore than
one bond common to both rings and nore than two atons
conmoPAUENGIBE At ek of sEiddirp breducbintosanaimineraralg éform a
hetardeeyantties i ncl ude qui nucl i di ne,

reacting said second product with a phosgene type reagent to form the
compound of formula l1A

wherein X' is a halogen; the reducing agent, R', R? G', G2, G® and G* are as
defined above. The reduction of the nitro group may be carried out using standard

reduction procedures such as hydrogenation with hydrogen in the presence of a
transition metal catalyst such as Pd.
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di azabi cycl o[ 2. 2. 1] hept ane and

7- oxabi cycl o[ 2. 2. 1] hept ane. Heterocyclyl includes, for
we@nmphasss nonocyclic heterocyclyls, such as: PCT/SE2007/000556

aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl,

thietanyl, pyrrolidinyl, pyrrolinyl, imdazolidinyl,

pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl,

2, 3-di hydr ofuranyl, 2,5-di hydrofuranyl,

tetrahydrofuranyl, thiophanyl, piperidinyl,

1,2, 3,6-tetrahydropyridinyl, piperazinyl, norpholinyl,

t hi onor phol i nyl, pyranyl, thiopyranyl, 2, 3-

(11 I nglr ﬁ&}{écgzgélgrclﬁ g&%@{s@mﬁ%ag}é g%lﬁ) ’be Rr’e%elr%cli accorde to the

diS¥%BFHigrou %@ﬁﬂﬁ‘? ﬁ%@l in Gehgpres 1-8.

2,3,4,7- tetrahydro 1/-/-azepinyl, honopi perazinyl,
5 1.s3nedll 9X8R ,1§- | o- 1, 3-di oxepi nyl, and

hexaﬁethylen SX|d§§1g1gzgzdition het er ocycl yl

i ncludes aromati c heteroc yls or heteroaryl, for

exanpl e, pyridinyl, & Qldlnyl ‘
pyri dazj l(hl enyI %r yl, nyl pyrrol yl,
i M daz® hf azol yb, oxazoly dypazol yi

I sot hi azol yl |soxazolyl,’1 2, 3- tr| olyl, tetrazolyl,
1,2,3-thiadii$§5yl 1, 23- oxadlazolyl

1,2,4-triazol h, 1,2 4-t hi adi azol yl 5

1, 2, 4-oxadi azoHyl, 1, 3,4-triazolyl,

1, 3, 4-thi adi azol ylI , and 1,3,4 oxadla ol

h

2

3
Addliy tz, RNl RYare Selfle@5366d yI enconpasse PS’CyC| ic
eterocyclyls (including both aromati c 00

&' exanpl e, indolyl, indolinyl,

|30|%ﬁ ?ﬁ%!&L qU|noI|nyI t et rahydr oqui nol i nyl ,
|squ|noI|nyI tetrahydr0|soquinolinyl
1,4-benzodioxany|, coumari nyl dlhydrocoggggf“§:>
benzof uranyl, 2, 3-di hy ropenzofuranyl
isgf %Lﬁpyl chhoEégg s=&hr ona qgnfonanyl

pheﬁe*ath N t hiant.hr eny ~wndol i zi nyl ,
i soi ndol y i ndazol yl, puginyl, phthal azi
naphthyr§§rbyl quinoxalinyl, qui nazol i nyl ,
cinnolin pterldlnyl phé&nant hri di nyl, p#8rim dinyl,
phenanthrollnyl phena2|ny S phenot hi azi ny);
phenoxazi nyl, 1, 2-benzi sox b enzot hi enyl
benzoxazolyl, benzt hi azol yl, benzj™m dazol yl , \f:
benztriazol yl, thioxanthinyl, carbazolyl, carbolinyl,
acridinyl, pyrolizidinyl, and quinolizidinyl. In
addi ti om_t ¢ont he poncycI@c thet er ocycl yl s descri bed

above, H%ﬂ%rocyclyl i nel ybied polycyclli hqﬁerocyclyls

whe he ring fgsi D en twoRr re—pi Ngs
|ﬁcgai l\k}ﬁgre-—t-bn@n oneAbe dw§0ﬁﬁﬁﬁ>to §F—-ings and
nore than_two atonms conmph-to both rings. anpl es of
such br{dged heterocycl e§ ihclude quinucl \dihyl,

di azabi | o[ 2. 2. 1] hept yITN and N

7-oxabic%gbo[2 2.1] heptyl . /~he tern1"a|koxxi;gefers to
radi cal s \ofy.t he general f | &x2- O- R, wher e\ R’S
sel ected frofh a hydrocarbon r#dical. Exenpl arylal koxy

i ncl udes net hoxy, ethoxy, prop8xy, I SOpr opoxy, Butoxy,

t - but oxy, i sobutoxy, cyclopropyl nethoxy, allyloxy, and
10 Scheme 3: Examples 12-13
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propar gyl oxy. Hal ogen includes fluorine, chlorine,
brom ne and iodine. "RT" or "rt" nmeans room
w0 esoprszBuUre. I n one aspect, an enbodi nent of PEESE2007/000556
i nvention provides a conpound of Formula I, a
phar maceutical ly acceptable salt thereof,
di ast ereoners, enantiomers, or nixtures. ther eof ! |
wherein R1L is independently selected from hydrogen,
hal ogen, Ci - al kyl, C2-6al kenyl, -CN, -C(=0 -0OR
-C("O-NR 2, hydroxy, C- "alkoxy, trifluoronethyl,
FCH2- , F2CH, F20-, -.C6.i Oaryl, and C2-gheteroaryl;
R2 is selected m hydr ogen, Cl-6al kyl, C2.6al kenyl,
Cl- 6al koxy, G Llealkylam no, di-C -eal kyI am' no,
C6-i oaryl y C6.1 Waryl ox

A 9heter
ghekmxy P@a- shé°t @ o6al ky e&)‘%%cim“
sh yclo% C6-1 oa 3al koxy,
Oaryl - - 3al ky C2 9het er ¢ I- . 3al koxy,
C2. 9heteroary| G . 3al kyl, 5het er ocycl oal kyl -
1.3alkoxy, C3.5heterocyc|oalkyb G - 3al kyl,
cycl oal kyl, C3-y 6cycl oal kyl oxy, @nd

T-Z

¥ 0 IkyI al koxy, vvh;sr said G - 6al kyl,
C2:<6aknyl 39I-carbo i /~0
6al kyl am nocar bonyl \_Cs- Par yl | . 9het eroaryl,

Cs-shet erocycl oal kyl , \ C6- |oaryl
C2-9heteroaryl -C 1- kyl, C3.5het eregycl oal kyl -
C).3al kyl, C3. 60ycmkyl, and C3. 6¢cycl oal kyl - C
1-3al kyl are option substi tuted gifh e or nore
group selected from - CNW/-SR -OR, - P-OR, R
(=0 -R -CX®RR, -SO 2R° -SO 2NR2, hal ogén, -NO2, -NR
2, -(CH 2)PNR2, and -C(=O-NR 2; nis 1, 2, 3 or 4;
e&cherf® 4 Examplep e demas, bs de,@geind fehal ky| C2- 6al kenyl
or hal ogenated G . 6alkyl; and. X, Y and Z are

i ndependent |y sel eg ﬂ;i %ng =0 x NH, N-CH3, N, .C
CH2, and CH, wherei n~& Neas stoX, Y @ I'$=0
sel ected foom NH, M CH3 N; '

X, &, and —ZS1C$ C(é;))g and rein

enbodi Ment, R2\J s’ sel ected fr
, C2. _B‘HI"kenyI 1- 6al Koxy,

furt her pa@tlcu

h r%géen,—ﬁ’- a

Cra am no, | am no and Renzyl oxy, wher
said CIL 6al kyl , a?&enyl , G -6%@ @H

Cral kyl am no, di - Cl sal kyl am no and b zyﬁxy are

N X = CH,, NH

Scheme 5 (Example 24)
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optionally substituted by one or nore groups sel ected
from am no, hal ogen, hydroxy, Cl”alkOXy and -CN. In an
we@n/1§258% her enbodi nent, R2 is sel ected from PgTSEZYETIN00556
C al ky!, Cl1. 4al koxy, G .4al kyl am no, di-Ctal kyl am no
and benzyl oxy. In another enbodinent, Rl is selected
from hydrogen, hal ogen, nethyl, ethyl, -CN, -C(=0O-NH
2, -C2CH3, -CO2H, hydroxyl, methoxy, trifluoronethyl,
FCH2- , F2CH , and CHF2O-. In another enbodi ment, n
is 1. In another enbodinent, Zis selected fromN, C
and CH In a further enbodi nent, YAks selected fromN
an B0). In an even further iment, Xis
te)sl:érom NH ape) dhdeH3 ?q & enbodi nent, the
nthon provi des—a—eeﬂﬂpound of rmula I, a
pharrm tically aeseptable salt ek eof ,
di ast ef eoner, enantioner, or m xt ﬁ thereof: wherein
Rl is ifdependently sel ected from hydrogen, hal ogen,

G . 6al kyh, CZGaIkenyI, -CN, -C(=@-0R, -C(=0 -NR2,
hydr oxy, goxy, trifluoronethyl, R? | F2CH,
CHF2O-, C6. 71/0ar yl, and C2.9heteroaryl; is selected

from hydr ogoen, Cl- 6al kyl , C2-6al kenyl, Cl1-6al koxy, G

- 6al kyl am no, C6-ioaryl, C6-1CalyloXy, C2-9heteroaryl,
- gh &f roar I Cs-sheterocycl oal kyl oxy,

gcs'ﬁg} %a ‘%ﬂp C6- loaryl - C1- 3al koxy | C6-

10aryl - O 3,a,izk |, C2.9 Maaryl - C | . 3a| Y

C2- ghet gy, oar "- 3al C3.

slg*ocyQJ oa | - Gi__sal o%ﬁ 51:Le_t_e.L,ocycI eyl -

1- 3akkyt, C3.6¢C OoaI kyl , ycl oal kyl oxy, d

Ca- ecycl oaI kyl - I kyI ein sa| d C1- 6 l,

C2- 6al kenyl, G - 6 -car bon%* .-1oaryl, >_o
Cc2- 9heteroary| Ca- sheterocycl §>§<—L o )V
Ce.-ioaryl - .sal kyl, C2-9het eroaryl - - 3al kyl ,

C3-5heter ocycl oal kyl - C1-3al kyl, C3. 6cyc| oal kyl, and
Cs- cycl oal yI C-i-salkyl are opt onal |y substituted
with one® e group sel ect & o} -CN, -SR, -OR
1- O(CH 2). - O(=9)miR, nr= N)sng, - S2NR2,
hal cgens - NOZ, edR2, - ((CH-231PNR2, éndcmﬁ( =0 - NR 2;

each Ris ind ndent | YWiflydr ogen, 6al kyl ,
C2- 6al kenyl or | ogenatgd G -6al kyl .>vIn a particul ar
enbodi mrent, Rl of>—f00r muld Il is i ndepen@t IQ/\/seI ect ed
from \<O

n=0,2 >/./o\—_

0

Scheme 7 (Examples 41-42)
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hydr ogen, hal ogen, G .3alkyl, -CN, -C(=0 -0H,
-C(=0-NH 2, hydroxy, nethoxy, ethoxy,
wo eoo7hiuassdet hyl , FCH2- , F2CH, and CHF2O . | PCEHREZ0NEBH00556

particul ar enbodi ment, Rl of fornmula Il is selected
from hydrogen hal ogen, -CN and Cl-3alkyl. In a further
particul ar enbodinent, R2 of fornmula Il is selected

from hydrogen, Cl-6al kyl, C2.6al kenyl, G -6al koxy, Ci
- 6al kyl am no, di-GCi-eal kyi am no and benzyl oxy,
wherein said G.6aikyl, C2. 6alkenyl, Chalkoxy,

Cl- 6al kyl am no, di-C o 6al kyl arrhgo and benzy @re

optjonal |y sgbstituted by one o m)roups | ect ed
f r om2ami no, | ogen, [ hydroxy, Cl-16al-kKexy~zdnd “CNH | n

an{eyen furg hgr Wne_Lh*RZ fornula [

sel®eht ed er hydr og and benzyl In
anot [ itment KEQ |nvent provides a corgpound
of for III a pharnpdgﬁ}lcal%yoacceptable

t her eof diastereoner Oengnt i omeo m xture

t hereof : wherein Rl |s | ndependent |y sel ected fro@” )T

hydr ogen, hal ogen - fal C2. 6al kenyl , -CN,
- O) NG =O) - NR dr OXy, Cl- XY,
triflug thyI ,@ ioaryl, and
2. 9h§teroa l; R2 IS seI ected from hyd ogen G
- 6alkyt™ I kerwl—» Cﬁ?al koxy,, G . yI am no
di - C*sal kyI C6. 10aryl
C2. 9het er oa , C2 ghet oaryl oxy,
Cs-sheter oﬁl oal kyl oxy, _Shet erocy onl kyI

C6. 10aryl 3al koxy, C6.)-Haryl-C 1-
C2. gheter oaryﬁ" - 3al koxyp% het er oaryé é_— 3al kyl ,

C3. 5heterocycl 6al kyl ~C . 3al koxy,
C3. 5het erocycl oal kyl -G . 3al kyl, C3.6cycl oal kyl, C3.
6cycl oal kyl oxy, and C3. 6cycl oal kyl -C 1. 3al kyl,

ec al kyl - C"al koxy, wherein said Cl- 6al kyl,
%C}E"Ye%(% Mtﬂg’;\'ﬁ% -carbonyl, G.
6al kyl am noca nyI C6. 10aryl, g2.gheteroaryl,

Cs- 8het er ocymy C6- |oaryJ|N/¢:| alkyl , NH
a3 et er ocycloal k anAgal kyls Cs- | ol kyl; *and

Cs ycl oal kyl- C-i - sal re op i onalTy -subst td?f_ed
wi t h 76 or rmp;eOgroup /éle om - CNl SR, - 0
SRR OR R XK= Ng’ -S2NR2,d

hal ogen, -NO2, - NR2, (CH2) PNR2 and - C(:O) -NR 2; each
R is independently hydrogen, Cl-6alkyl, C2.6al kenyl or
haltogenateg Cl-6al kyl. In a particular enbodiment, Rl

ﬁlfjorrmlfﬂjlll i's |ndepen entuhy sel ected Hfrom
ROy

o
N
' K:;Z [H] [;tj -

O>r

Q *
O>/’ O\'— O>/'— O\___

Biological Evaluation
Human M1, rat M1, human M3 and human M5 calcium mobilization FLIPR™
assay
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hydr ogen, hal ogen, Cl-3alkyl, -CN, -C(=0 -0H,
-C(=0-NH 2, hydroxy, nethoxy, ethoxy,

particul ar enbodi ment, Rl of fornmula Il is selected
from hydrogen hal ogen, -CN and Cl-3alkyl. In a further
particul ar enbodinent, R2 of fornmula Ill is selected

from hydrogen, C . 6al kyl, C2-6al kenyl, G -6al koxy, d
- al kyl am no, di-C 1-6al kyl am no and benzyl oxy,
wherei n said Cl-6al kyl, C2.6al kenyl, G . 6al koxy,
Creal K¢ aerpreynd affivitgin the piekent invdntien GEREDeTIEy) wasynegsered
omrigmhlp)éteswa& imbgih @ 8bsBY theifon@érs BRG G1dGdea mac@@ib;e@et?ed

BRI priR A8lln IR (Fep Mo B Yo T
sgdne barkcactess MV )78 e (@t Mlikoplinic Grepdeilstibipeyl, gene bank
Q@%&@WW%M ), fir3 @u%aﬁmukaéhamee@ptmdbtm YéridB¥nk écrdess

| NV un

0L 5P GRSl R e oy @ SR
t brsk @edess HMa@2é258 b raseptore wamedseinrCHQrelnickinepedrambier eof :
;1] MlaW't%ﬁse lA“FC@]wéssquérﬂlﬁ&ﬂﬁ RARRCLY: BRlcestignk fimMatveitagen,

al.ogen, .

S S e Biorsiot g bRy Rl o e S e
F@imjnef RHe de@idfeR D-fluo@scentsangl in respahs€R-29mdt @rigaloy| ;
Reciilsiiosel ected from hydrogen, Cl-6al kyl, C2-6al kenyl ,

OO e G B AT S ! LA oo
gt@{;/geld’éﬂ@ﬂoomou(;@r 418 tceltsoey dr 68 hiy$ 'm)aywumidiﬁed incubator
S/J@ézeér@%y(d)@ﬂimmh/m é:ﬁea‘@ﬁmou&eiecﬁ@,l Q?@ﬁWPrlo% the
SWF@%@)}@'C@%J}%}P n'eg‘%mgs%gimed y rom %e plates byanersgg A
Caading stubicryofl 30@lokijdnk€-balasel legit solu@Bn, 66 yiM ldeplek wid 2.£8M

Gﬁ%ﬁérﬁ@é KB (Cad 3 (¢- 525 SA ORlsk wu%M‘cﬁékrum mdlca;tior dyeI
Ky

%Lg §f3kAé/h @\ok(eij\rgrcéﬁ? Eﬁzo%aamﬂ%d to eac% weﬁi Plates were

Chalbleied a3 110 da6h oinytes p@eio gart hk expeBmgiteTreri@abatibn was
%rﬁhﬁ&@ﬁ%ﬁﬂng @1[9 l&ll‘s 'fou%ésoiﬁ rayéaﬁ g,n‘fe;3 Qéa%wﬁ a resndual 25p|

het er'oa erocyc Cy
Cﬁuf@éypet{wel Cég ple@§,wgr8§7qg>;ransf%ﬂ:ﬁsl tfo the FLIPR; ready for ompound
Csaditioyc| oal kyl - C-t-sal kyl are optionally substituted

qut h GikE dQ}'; of@ﬁe%mgﬁto pga%l%l i &%ﬁglﬁr%g\/veg\éﬂutecﬁﬁ threggldl

h%qnaagrﬁglon rﬂw (1(5 N\:@s serlﬁléfmtgym@dm%{h@/ FL&R_I@trquntzFor
ealtdaichin assaysde pesplthe nddding lmpad taiigrefar 30Giecoria fdigwed by the

Cﬁgoaﬁgh %@&yém glmﬁglhgg 9W<? o&%mﬁamaxlreéu@, @mrglqstgw%w ar
I'S indep en sel ect ed

f Yme of 37 Spl (50 for hM1 and rM1) Da’ta were collected every 1.6 seconds for
300 seconds. For hM3 and hM5 an additional 12.5pl of carbachol (20 nM final) was
added at 300 seconds. After this addition of carbachol (producing a final volume of
50ul), the FLIPR continued to collect data every 2 seconds for 240 seconds. The -
fluorescence emission was read using filter 1 (emission 520-545 nm) by the FLIPR
on board CCD camera.

Calcium mobilization output data were calculated as the maximal relative

fluorescence unit (RFU) minus the minal value for both compound and agonist
reading frame (except for hM1 and rM1 using only the maximal RFU). Data were

analyzed using sigmoidal fits of a non-linear curve-fitting program (XLfit version 5.0.6
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hydr ogen, hal ogen, Cl-3alkyl, -CN, -C(=0 -0H,
-C(=0-NH 2, hydroxy, nethoxy, ethoxy,

particul ar enbodi ment, Rl of fornmula IV is selected
from hydrogen hal ogen, -CN and Cl-3alkyl. In a further
particul ar enbodinent, R2 of fornmula IV is sel ected
from hydrogen, G .6al kyl, C2-6al kenyl, Cl-6al koxy,

G . 6al kyl am no, di-C . 6al kyl ami no and benzyl oxy,
wherein said G .6al kyl, C2-6al kenyl, G . 6al koxy,
Glon6 @l Buginass Srdytiont Limi@d, G@ldiokdy K Ad=Caf dndi@hg ydlgss\arear e

%Bér@ﬂ ab bmhrﬁ&wéaﬁyﬁ%dlaw e%fsof%armr £ itHePaHasnisel ect ed
from am no, and -CN. In

| kox
R S IR LA U
steimeot ke, fatldmbividcing gMﬁl recé}.ﬁals koy Imost@om{ialnldmsyneasured to be

Gh @rle'ﬁré(rlg@m%@oocﬁhm % Iy AR &%ctas%newxmg%st I'n

anat her . enbodi nen e |n ntl1on provi des a_conpound
VB3 ROl P (R b M BynA e este S APR
t dvepeafds isdhastred edmen the emgadi 0D %.or m xt ure t hereof:
| A wherein RL is independently sel ected from hydrogen,
hal o en C. 6a| kyl, C2.6al kenyl, -CN, -C(=0 -0R

% , G -6al koxy, trifluoronethyl,
FCH2 Menﬁ%bb profilde@ fd»m CRik&BhamElier dvagrcgls Calwdexpressmg

a? %Bﬁéd%ﬂ\@ﬁ )012 rezg&lonl Fugis! :@&s{c@% J@&gﬂ%ﬁ;@g 8n e&%aonk
Oqcc%gsé\{ p%?ﬁ?h ayereégfamg‘frw Pe@@ rB%(r(W3'6M§M) he membranes
Gier® hﬁwedl 7YYL, pdedad [k Bir@ayh ¥l 28X4uge blunt-end needle, diluted

G ey 3t a Bt by PiEsooet S REBR By Rt 1 v
G20 BhEmeM bigely,| pHT 4, 18&INKY TT). B8 EChe t@s ety l,@éink yomunds
S&'t%anﬁlOQ I'E% aRG¥H lfr I1 %&n’t@iﬁ? ?c%( Tz g%ve%‘it%ﬁe'e?@{i kyl',

. CcycC
C@”Bﬁf&%‘%éﬂ@?{d%@ﬂ@& iR 6%%'1\/%@18@@%0 BPiRg @trfacea%{@tkw
@oﬁﬂlgk G‘BN h;crcfﬁfé&i floBXtie ddske-rePahde)iaBE Bigke (5X concentration)
d%erﬁ %r%rls erreo A P apoth%ﬁgzbwéf pé%f ?%Jirgr@ﬁé follow(?nagr: Y&u%xo¥ hM2
Cserslretesr myg bidddskihobeads E8rkingEiebe ot GDP ded 26 yolume.

I

B SRRDI G oY o (R0 BY e e e vgre )
@dﬁ‘ﬁ@tt@fr \@5@19 @esglapg(ly o iqtgl we@mlwg 50ul. Basai and maximal
Cam@ré%@ﬁsatayp&sv@hdmgl welks &@érkﬁh’ed m@%s&ﬁh‘ @1&@%&)’15@ of 30 uM

& R o P B R s B Pl e g RSB 1B Ut e

wihinktepateogm telmar@tuger with 25381 @k edbrta @mlbL@N) in-pBkes {+H2CRUM -
%%Q re(ﬁ'sal%f ace@c@%l’n@ lr;ld'u ) ulét%q(ﬁlM Fré\%l?‘ﬁ% 1GTPYS

hal ogen, -
binding was used to ‘assay the antagonist propetties (iCsp) of the compounds. The

plates were incubated for 60 minutes at room temperature with shaking, then
centrifuged at 2000rpm for 5 minutes. The radioactivity (cpm) were counted in a
Trilux (Perkin-Elmer).

Values of ECsq, 1Cs, and Eex Were obtained using sigmoidal fits of a non-
linear curve-fitling program (XLfit version 5.0.6 from 1D Business Solutions Limited,
Guildford, UK) of percent stimulated [**S]GTPyS binding vs. log(molar ligand).
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(CH2) pNR2, and -C(O-NR 2; Gl, &, & and 4 are
i ndependently selected fromH and nethyl; or two of

Cl- 4al kyl ene, and the other two are independently
selected fromH and nethyl; nis 1, 2, 3 or 4; each R
i s independently hydrogen, C . 6al kyl, C2-6al kenyl or
hal ogenated C-i -6alkyl; and X, Y and Z are

i ndependently selected fromC(O, NH NCH3, N C
CH2, and CH, wherein at least one of X, Yand Zis
sel ect AEGT0@ M0 vilu&H3e aal’pdrtd‘d as\afi@melidmeins Feshdpinerd |

’°f Mew anHe?)eﬁXeQ exp%meﬂgg S%P Bnfhe aﬁoﬁ%tssagg n a

rticuyl ar e di ment B%t ed
f AUy Y fecea’fOFSé%[lnvaﬂ conezur@apiéawvent'@wamaswed tehe
alikipb enperdf abalit b&iveerbziiokyt azton®nM Canghat &faﬁiﬁbyéffect@

GQESrﬁJrP&)éﬁa f(h Aﬂﬁhgggorg t r&@ﬂum@%ﬁhz l?%cgﬁté s ¥ros o(renrpgun s

sal (
a! SWW'%W% megpures to bg iy theTapgs ﬁ@bo@1 %t BredBsoylas
Céhe doateatraiioly of thatdayourd of thdahvsition atahiesvzyihakiNonadi €

0 %A‘fﬁ%l r!eﬁ35§]%l?’ﬁté i H&mgﬂstlm}{lap on%aépe%gc{bged%g ﬁ%dC;%Wea(r: tsﬁ d a
pﬁP‘E’?’tM? EceRierD & mwmpmpmdwf tiieonventian Wah nessiged e bk dathe

f range bytdeageno akdl>-ooded Ay , Cal koxy,

Cs”™het er ocycl oal kyl - Cral kyI , C3.6cycl oal kyl,

Cs- eheterocycl oal kyl , Cl1-4al kyl am no, C4-6heteroaryl
ahiMdeeepiaqr &IPYS bindinapar t i cul ar enbodi ment, Rl of

f or mul MerhiAeries praL@ateH dhirese ME&Q%CJ@L@%%@?MW

etﬂ{%cllogzzd %ﬁq I\H(regep &W@SBWZ Cafl?l? F&C ?r&m%ﬁ 8er]<_e®an

F2E39ss P@b@ﬂQGO wﬁdot@h&@fromlﬁeﬂa\ -Paet GRBHIVGM i odimbenés
Z t r 048
wefe thfeinat & °|CApés§eoS§ irfés tﬁrg 4h g{!‘ugﬁc%\ e ézg%ed,e yiffted

particul ar enbodi ment ecte
f g RTRSPIAn@pufiar (E0mip asmqsczﬂ raM Nex@iho 60 0nrel tNaCX 1 ofv

fEDMNL!ﬁFMMgbﬁ &ﬁ@qto@ﬂwar@;mrrgﬁc WO%% cbi) nds

b plihe wzaeé@%weseéﬁwage&fre@ﬂg@om%w-respprgﬁauwme.fomn a
p avriceitalian ramgeh datie e ln@a‘}-w%on@eéiﬂ&dnr@ﬂng@urfécc@ Bl a | A

a((%rm#é IT'(l,n ﬂwlo‘?@ﬁﬁ% ﬁcEwLe #E dgggbr o%encgurv]go Plﬁ? g% %%nﬁ(?)']trg“og

are d tog e er to
aWﬂrer“%i?féd ‘cangifertgt wall @latp pordaiging thel ibewintenOlgyof sl ect ed

f rr@mbranéd 80wl BRI blue bébd@(ﬁbﬁ&ﬂ Eanléb%F\d éﬂ’ﬁ‘ﬂ% Eﬁ”&olunﬁz
An aé%gtlonal 1&;8 contalnmg; ?'?\3)?{5%00(; drgnm? of GT tS ((’?2 nM final) were
added to the wells resulting in a total well volume of 50pl. Basal and maximal
stimulated [**S]GTPYS binding were determined in absence and presence of 30 uM
of acetylcholine agonist. -The membranes/beads mix were pre-incubated for 15
minutes at room temperature with 40 uM GDP prior to distribution in plates (20 uM
final). The reversal of acetylcholine-induced stimulation (10uM final) of [*S]GTPyS
binding was used to assay the antagonist properties (ICs) of the compounds. The
plates were incubated for 60 minutes at room temperature with shaking, then
centrifuged at 2000rpm for 5 minutes. The radioactivity (cpm) were counted in a
Trilux (Perkin-Elmer).
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forma bond,

t her eof

di ast er eoner,

H and net hyl .

and Gl and &4 of formula | A are
i ndependently sel ected from -
wo morhessenbodi nent

In a

the invention provi des a POYPERWNTI000556
of forrmula HA, a pharmaceutically acceptable salt

enant i oner,

or

J]A wherein RL is independently selected from

hydr ogen,

-C(=())-(R,
trifluoronethyl,

hal ogen,

FCH2-,

Cil- 6al k

-C(=0) -NR 2, hydroxy,

yl,

C2- 6al kenyl ,
Cral koxy,
F2CH, CHF20, CF30,

- CN,

C6- i o¥riyes of e, IC2-0H ELL werroptaine®Bsingssigredidatfiteof afnoom -
hMg&Q:gl%Q-af tifg é\loﬁrﬁlln XIGEBIOHKERNY from (B BEMHKOXNutiofs Limited,

gargei R efe@waf@v%?%ug%lefeaogw bl gpene

3al koxy, C6-

C6-i oaryl

C2. ohay ew@sé{d 8

et erocycl oa

6‘89@?6% Ry’rdGR%Fdef&ﬁéPe@“EV%IE@é‘FWI

i Oaryl -
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opti o

f PO

@Hmkée%gl%ﬁt @%%OS&H

2) P-OR,

R -

(=0 -R,

- CO2R,

- SCRRCertginpiRiRgical Reghertesof cemomwS ofthf( @‘@)’WSU@M
- &dirighe DRmére abehyd §esH|t@H abavedradisted n Ta@]a 1 Holbw. @Be B pA

S RigaIE

abaty.ene,

Qctarl %po‘fﬁ to t%

d fromH an

e

I'SO

xeri_{}ple secl[’lo ! WO

and the ot her tvvo are |ndependently seI ect ed

fromH and methyl;

and each R is independently

i(q%%? - 6al kyl, C2.6al kenyl or hal ogenat ed

C kyI In anot her enbodi nent, Rl of formula NA is
qﬁd angde entdw eosd eBcﬁmchﬂoomhmﬁcmgenhmtﬁdsmgenms Exs50

3al RYT: - ON, (ME(=0) - OrM) - C( =OMNH 2,  HyMr oxly, @t hoxy,
Example 10 286.3 '
Example 11 611.8
Example 12 2688.0
Example 13 113.0 3542 >40000 >30000 >40000
Example 16 129.8 3287 >40000 >30000 >40000
Example 19 9.6 245 2077 577 833
Example 21 1180.0
Example 22 37.9 >30000 49180 >30000 49180
Example 24 203.0 >30000 >40000 >30000 >40000
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15

et hoxy,
CF30,

met hoxy and C1-3al kyl .
of formula NA is selected from hydrogen,
C- ~al koxy, G- ”"al kyl am no,
C2. 9het eroaryl ,

C2. 6al kenyl
1- 6al kyl am no,

I SOpr opoxy,
and CHF20- .

ehet er ocycl oal kyl

G. ealk
déx'a 1ezé3

Al Kyghgm 1
erocycl oal

I, C2.63

- Chal kyl
| kenyl ,

0, 42 9h
kyl -C .

trifluoronethyl,
In a particul ar enbodi nent,
wo eooma283HA i s sel ected from hydrogen hal ogen, PETIBE2007/000556
In a particul ar enbodi nment,

C3.

and benzyl oxy,
eal koxy,

Cl1-

et eifgy V|
al kyl _af

FCH2-

d

Cral

1 >30000
nd _benzyl

, F2CH,
R1 o

kyl am no

341
oxXy are

lfrom am

0&9&&1&9%

ho.,

SHpStI

hal og

tute
1
en. hydr

byl ong,@r 1

OXV, Cl-é

fro%#%

odi

g0 gt

ment, R2
4al kyl

of form
., Cinalk

lla HA is
(yl am no,

orggpoups sgl ecl
ML_

sel ect ed
di -G

By

drogen,
he

s
ar enbodi

t ereiggoroyl

i
'S or

en%:

il

n a he
In an eve

RPERERS b

c%é r d

nbg%ﬁgen

nve ﬁ?qog n

o sbitaac

n even

a” 8o

U

of fornu

t Farelsf’

a |HA 4
di &% er e

phar mac
omer, en

eutically
anti omer,

accept a
or m xt

bl e salt
ur e

t hereof :

r@ﬂawa'@ &

Hl A wher €
halbgen

in RLC 1S
, C alky

, C2-6al

ndepengentTy se

kenyl ,

ected 11
CN

- =0 -
t'?’ﬁa'I"P 86?

pneéhl,

“NRZ,
FCH2- |

Ny droxy,

Ci—. bal Kox
F2CH-, CHF20O-, CF

Y,
30,

0. roary

rFyelvolg dh

—and

C af ky!

-2 9hetero

, €2438al

arytT—R2
kenyks C

s Serec

L;Gﬁpwﬁxy

edfrom
Ci%9

Batkytan

Bainplary |

mo;—ch

oxy34 C2-

O-OAA

p=9
" .

Fal 1
6arky

9hed®p oa

amno;

y| 268€2.

A
\

=t oaryty

ghéﬂ@moa

ryl@%y,

. Ihat
CS=SnHetet

CGXxa@hle 2|

"UL)ILT Ual

oardd - C

A
KYTOXY;

1- 3abkyi

ahot or e
CIICL 1 U\J

nl aal I/\ ]
CToar

Al ko
LAY

1 Ny
1UdAl

C3.

Vo
A\ I

10000

I' oa

Lerrd
KYT

Cs eheterocycloalkyl

\./ou

C—|-

UAN™

aI kyI

C3. 9cycl oal kyl,

3al k

yl

f
R2

Cl- 6al kyl,
-C

wherein said

nd

om

C3.

C3 SCIWéI': ' %)ﬁbur@befo@&ééﬁ Yats ecfr&]gﬂt t.%%'xgerﬁentaﬁéﬁ Kithts
%r§|p;332§/4< lgr%ypﬁé&lg%és chag‘é%ilwltg Zé lsgrlur%grai/n? ﬂg(w ra?e of(& 8-1L/hr with

C299h & epyfiyphtely €0-9¢) besordsountiyd tiphjmedium depth of anesthesia is
izl EA %lgﬁawf Qah isy k:@z(ys infested @R@h@r&@mr@aué%ace of the

I oar

C6- -C 1
(753 bt Gk S NPk G o e b A oy T ragPk g
Bflariredtion,oeltc komipgnyingl edeaekadyredness, as well as hyperalgesia,

feRicte E%l@rdggéﬂﬂeg @Jit#i}{ |24 @3@@,' elﬁulremains stable for weeks. In order fo

assess the degree of hyperalgesia, the animals are placed on a glass surface, and a

heat-source is focused onto the plantar surface of the affected paw. The time from

the initiation of the heat until the anima! withdraws the paw is recorded. A decrease

in Paw Withdrawal Latency (PWL) relative to naive animals indicates a hyperalgesic

state.

Generally, an experiment consists of 5 groups.

One group is naive and

serves as baseline control. The other 4 groups receive FCA injection. One of the 4

groups serves as the vehicle control and the other receive drug treatment.

Drug or vehicle is administered 24h after FCA inoculation. Rats are placed

back in their home cage for 30min, then, placed on the plantar apparatus for an
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C3. gcycl oal kyl , Cs-ecycl oal kyl oxy, and are optionally

- substituted with one or nore group selected from -CN,

WO SR1/1438 - Q(CH2) p-OR, Rl1-C(=0 -R, -COX2R, - SERRSE2007/000556
- SO2NR2, hal ogen, -NO2, -NR2, - (CH2)pNR2, and
-C(=O0-NR 2; Gl, &, G and A are independently
selected fromH and nethyl; or two of Gl, &, G3 and
4 are linked together to forma Ci”"al kyl ene, and the
ot her two are independently selected fromH and

| ; and_each R is independently hydrogen, Ctalkyl,

, 'tB’HF'k?é%’ﬂﬂ fop Patitgptiog e ntetab dmepf gRafingyatter drug aﬁ‘ﬁ‘ﬂ%”étiﬂ”d?

eaded dnIMemnix, TR dafred ofrravsrsal &fidA (IhSatlmpk&:@wd@ istrhaasured by

ﬁ%\l‘ﬁfﬁ%??’a E&%{F'r 18 MFFV%‘SQ%\%} oo lr(rglt hoxy, et hoxy, .

i sopr%ﬁtiﬁd‘iﬁ" S'Wfloﬁ'l‘c@dfr nifge “S"'IU(‘HLE‘WaV nrandsts  and
Eithic4a-by a postehop Blbli-Siddkatiest The réwrerﬁtansﬁhl @jmfn‘c@m@rw sat &l A

gl_kostfél %{égv%gta aFeo orﬁé(l%&:? &gnﬁbheggl‘o%fg%rwlg\lf/ ﬁ%%ﬁ)r%fg and C
r—éP‘é’bﬂd@%er)v@WLfVﬁ@ﬁ*ﬂW G?VM’g(éﬁve ﬁWL(\GaiCk»IX 10@ZD€aFSkenyl O’
o460 ¥s méah- +@§|\/|kyl am no, di-Cl- 6a| kyI am no,
C2. 9h/gt erboav\% g het er ocg | al k ar}]d

benzy S8 aw'"gs.camtwg Rb Sbrg "‘é‘&l’?@ “81‘3 ine
eta N@@erm@ed re§e ek G onay dé te@ied ugag 'fhylmtwhnodel The

%lﬁ:ﬁlﬂbﬁﬂl@@é My beqﬁrrﬁi{geérsd@%b@@bw{angusxy Ikt and
TR e et uB b BRl B SR bR o4y s T2
@I'Nvlora@(yaf@n thay Epicompares with resuits Abégined stk farghetcommaung f

bpthemb@and ifntios aﬁ@}nﬁ@haﬂg affthedBnayd Elﬁﬂ&r&ose@e rangéal eyl
fer oc¥cl oal

By R At BrRarEr Oyt oo de Ratongieno.
tisegoptieyHanhersureCysiahibe eerarmuid ofdiredntsetinnand xprehing

@mggh@n £IYRaE BBAE corhdkutibiY falchie provi des a conpound
ormula I'VA, a pharnmaceutical ly acceptable salt

t hereof, diastereoner, enantioner, or mxture thereof:
EYAMRRESein RL is i ndependent ly sel ected from
hydrogen hal ogen, Cl 6al kyI C2. 6al kenyl, -CN,

2 rox 6al kox
1 1 EPaRioR Y ke o descneat e St MRt o5,
Gaznydles weinch dg2cridé metélpdmmerqby Rﬂnpwan detpegiefitirommtion may

BY HFpR8M puflified SRk Ydd anFRioBGLAIS éled, £d-whRth KRt to be

construed as limiting the invention.

Example 1. ethyl 3-[4-(2-0x0-2,3-dihydro-1H-indol-1-yl)piperidin-1-
yllpyrrolidine-1-carboxylate

o
N
o .
®E1\>’:O ﬁ NaBH(OAC), @
b + >::O ' e N
N &
H N
0O

4 CH,Cl,/ HOAc
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G . 6al kyl arni no, di-G . 6al kylam no, C6.ioaryl,
C6-i Oaryl oxy, C2.gheteroaryl, C2- gheteroaryl oxy,

w@ehatssdcycl oal kyl oxy, Crheterocycl oal kyl, PCT/SE2007/000556
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C6. 10aryl -G - 3al koxy, C6-10aryl-C 1-3al kyl,

C2. ghet eroaryl - Cl- 3al koxy, Ca-gheteroaryl-C al kyl, C3.
ehet erocycl oal kyl - C*al koxy, C3-6heterocycl oal kyl -

1- 3al kyl, C3-gcycl oal kyl, C3. 6cycl oal kyl oxy, and
Cs-scycl oal kyl - CG-t-aal kyl, C3.6cycl oal kyl -C - 3al koxy,
wherein said C - 6al kyl, C2-6al kenyl, G . 6al koxy, C

- 6a| k yi-Riperindin-4eli-1 G;idmyﬁanHyddam' ore, (21863 mgalr iyinot), Ebiy! 3-

Qb Y MiMe-1 %&@%tee(ﬁ% y S Sb&R ﬁ'ié){%t@&%(orohydnde
C"he er oc Ioa eter ocycl oa
c#2f Bgr g mme) in Cs*#k mf)e:zd@ﬁ@teéwd%m Ygre stigg RBY,

Cﬁvegﬂmt e ﬁb@reybtroﬁi]m&ab lyd wasBad Wittt NaOy ebiath K Yhe dChyanic
d
Rist Y ool te P “1"%’ s nfeueC Kl-pRb b By, B TRe
oﬁqmwswr%?n@ ﬁB%ﬁeﬁ vat &d quﬁﬂgé e f'E?re%P‘éC@‘PWE"eg é Vé’é‘ioed
f TieeraderoduBRyas-piRied by AsClppaiciRapy, eluttigwidh algradie@ R,
%%%Acﬁ%%'uﬁ%% 2%%%“8 t&'&?@? wm{éﬁ%@l@# gﬁ'%)&go fé?da éﬁéj
d WAg EspRtiRsHRY f?"essélPé%ieé't?LPr(@fﬁﬂi'PPtéﬁﬁo%&"hSﬂN in kP t wo
oton@alning®1% GBuabstefizdacal) ® divemkrdsdiogetrhesali aHNMRWMa0

%g‘g\%{% oL {l[ 3 ﬂo‘?n P%‘EU—W‘% @{ § H&’bdr%p(ﬁnﬁ-e{‘zté%z 2 H),
i Adbpehdent y2A4Ydrogen,H c%??s%t%w 2 Ho8- Bad-Rely B Hors-37-
habo genat)esl50k; HH), BBE-3.82 (m 2 a8 Bi-¢0k an, zenﬁpmd«t @ent 7.181

0& zzgnyh@% J\[Ali & Hzﬂﬁiﬁygrbggmwsgﬁze&@‘g? 4 aggk 7.81Hz, 1

6ky, met hoxy, ethoxy, isopropoxy,
trlfluoronethyl FCH2-, F2CH, CF30-, and CHF2O-. In a
particul ar enbodinent R1 of formula IVA is selected
from hydrogen hal ogen, -CN, nmethoxy and Ctalkyl. In a

pﬁﬁwaﬁaﬁt ¥ RbdR- ﬁ’éh? 3-difydref H-angimidazol/ Ry riperisinett ed

f yipsprdo)idinegarbosdylate 6al kyl, C2.6al kenyl, G _6al koxy,
G . 6al kyl ami no, di -G - 6al kyI am no, C2. ghet eroaryl,
C3. eheterocycl gal kyl - C*al kyl ,and benzyl oxy, wherein
said G . 6al kyl iﬁz 6al ken . 6al koxy, G .

' kyloand be | oX¥’ are optionally

6a| I ﬁm no, 3

yi;@d by ondl or nore groNps sel ected from am no,
ha ggen, hydr oxy—C1i2akkOXy and =\CN. In a particul ar
enbodi t, R2 neBHfoaeul a | VAL S sel ected from
hydr og Cl- 4al kyl, Cral koxy, N

Crehet e M)cycl oal kyl - C*al kyl, C3 ycl oal kyl ,
Ca”het er acycl oal kyl , N
y y YO\/
0

Following the procedure described in Example 1, the title compound was prepared
from 1-piperidin-4-yl-1,3-dihydro-2H-benzimidazol-2-one and ethyl 3-oxopyrrolidine-
1-carboxylate. TH NMR (400 MHz, CHLOROFORM-D): 6 ppm 1.24 (t, J=7.03 Hz, 3
H), 1.65 -2.01 (m, 3 H), 2.06 - 2.15 (m, 1 H), 2.20 (q, J=6.90 Hz, 2 H), 2.39 - 2.56 (m,
2 H),2.73 -2.93 (m, 1 H), 3.00 (d, J=10.16 Hz, 1 H), 3.06 - 3.24 (m, 2 H), 3.23 - 3.41
(m, 1 H), 3.40 - 3.85 (m, 2 H), 4.12 (q, J=6.90 Hz, 2 H), 4.27-4.51 (m, 1 H), 6.95 -
7.16 (m, 3 H), 7.19-7.33 (m, 1 H), 10.36 (s, 1 H). MS: 359.3 (M+1). ‘
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CA. 6heteroaryl and benzyl oxy. In another particul ar

enbodi nent, R3 of formula IVAis Hor nethyl. In an
we@n/imsse particul ar enbodi nent, R3 of formul BCT/S#200B000556

H. In a further enbodi nent, the invention provides a

conpound sel ected from Et hyl

3-[4-(2-0x0-2, 3-di hydro-1Hindol -1-yl ) pi peridin-1-yl]p

yrrolidi ne-1-carboxyl at e; Et hyl

3-[4-(2-o0xo0-2, 3-di hydro 1 H benzi m dazol -

- i peridin-1- yrrolidine-1- carboxylate Et hyl

3%&'?‘[’@“ 3c kit Sl 5tﬁbg71?2@xﬁ-ﬁﬁyﬂtﬂh3@r%w-bemmmzm-zol 1-yl)

pivpeipertimd -YHgyrtaidmeal dadhoxgratel - car boxyl at e; Benzyl

3-[4- (2-ox0-2"-di hydro-1 H benzi m dazol -

-yl)pi peridin-1-yl]pyrrolidine-1~ carboxyl ate; t-Butyl

3-[4-(2-0x0-2, 3-di hydrp-1 H benzi m dazol -1

-yl ) pi perl di n-1-yl ] py. [idinetl- caﬁ}h‘rpoxyl at-e;

| sopr og 4- (2- ox0x 2y 3- di hyd)b@nzi m dazol -

-yl ) pi pém OyI]pyrr Q\eh/ne oar boxyl at e;
1-[1-(1- pyrr0|d|03¥)p|per| -4-yl]-1,3-dih
ydro-2/-/- besé;?m dazohagﬂ@&g

IV, N -dinmeth [4-(2 X 3-di hyd 1/-/-benzi m daz

-1-yl ) pi pergin- 1-yl ] pyrrol I di ne- 1-gar boxam de;
1-{1-f 1- (3- et Kyl but anoyl ) pyrrol i di n-3-yl ] pi peri di n- 4-
yI }-1, 3-di hydro- 2W benzi m dazol - 2-one,

3-[4-(3-net hyl - 2- oxo- 2, 3-di hydro-1 H benzoni dazol -

5 - yI ) plﬁawnr@wﬁb érocedwe]dgé/c%é&ﬂ ih Eka!fr% ﬁlg thee}ﬁlg’g%( p'r?atoe Ethyl

rF aréd]fr ?'[ | Eenzotrl azo

PSS BH‘H% 1 P&&F@%)s@;ﬂeﬁ?@'da@wp hsdrpmo(nze (2667 1

90 PyelD intB-prsptol@ing +caiembaw (P& h@litnrholy, Elnpy. Q4 i di
olo-2-0 r -be i

n@ﬂ 2- ﬁﬁi@@m%i@hﬁb ﬁ%&%%_ 1 &e«§11 wgrggwﬁaln 1-yl]p

0XO0

ycraﬁbé)f(%a e was ib%%%ﬁd% 'teafcgd f"éWMRWHZ METHANOL-D4): &
10 (mp8) 1.3L (L 472030 %0 3 BI), 3-adidnpdmoz &), bhiberssimi £a dg@'m 559 (

_MH)) psﬁel@ng%&rﬁa LRI %Oﬂ)dé ‘%e%?%@h?*ﬁq ;ingtH'Eyl
&

4240 ‘} ?fﬂm i &) 7e101dd, o xratdx g Datie, FEt‘ny&
((QR') 139‘3[!42 (2 dXZal—(ﬂ &&imhyﬂnm 1 H benzi i dazol -
-yl ) pi peridin-1-yl]pyrrolidine-1- carboxyl ate;

15 Example 4. Benzyl 3-[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1 -yl)piperidin-1-
yllpyrrolidine-1-carboxylate

O
H
QL0 b
N o
o Y &
N 0
NaBH(OAG),

Q)
.q & o

Following the procedure described in Example 1, the title compound was prepared

from 1-piperidin-4-yl-1,3-dihydro-2H-benzimidazol-2-one and benzy! 3-oxopyrrolidine-

20
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Met hyl (3S)-3-[4-(2-0x0-2, 3-di hydro-1 H benzi m dazol -
-yl )piperidin-1-yl]pyrrolidine-1- carboxyl ate;

WO s@7R1sgy| (3S)-3-[4-(2-0x0-2, 3-di hydro-1 PCT/SE2007/000556
H benzi m dazol -1 -yl )piperidin-1- yl]pyrrolidine-1
-carboxylate; 1-{1 ~[(3S)-1
-(cycl opentyl carbonyl ) pyrrolidin-3-yl]piperidin-4-yl}-
1 , 3-di hydro-2Hbenzi m dazol - 2-one; 1-(1 -{(39)-1

-[ (2S) -t et rahydr of uran- 2-yl carbonyl ] pyrrolidin-3-yl}pi

er|d|n 4- %N%Wé 3- di hydro- 2H benzi m dazol - 2- one; W

R Errbomigls T NRORIR, G gROB PRI RN S b Foi
Ro®- ¥5dph, e Hee 360l 2 Bty dBO7 (m, 2 H), 3.16 (d, J=10.94 Hz, 1

nzi ol ojle;
b 2R 4 R 5 G5l 1P 1298 e g o
aﬁh_sgsyq; }291)@991716 (e, §H), 7211 37.43 (m, 6 H), 10.21 (s, 1H MS
gi-hydp@e2/ - / - benzi m dazol - 2-one; 5
1-(1-{(3S)-1-[3-(2-oxopyrrolidin- 1-y|)propanoy|]pyrro|
i din-3-yl}piperidin-4-yl)-1, 3-
Bxamypde B-tB S Iz D Hihgdroriéi-benzimidazol-1-yl)piperidin-1-
Q?ﬁyﬁ%hwheﬂ cén%o{q(lé’é) 1-[3-(2-oxopyrrolidin-1-yl)propano

y ]pyrrolldbn -yl } pi peridin-4-yl)-
1, 3-di hydrog2/ -/ -benzi m dazol - 2- one;
(38) L/ etﬂib 3-[4-(2-0x0 di hydro-1
- - n2|n1 -1 -yl)p |an- -yl ] pyrrolidine- 10
9§9n1de E Ryl (3S5)>3-[M-(2-oxo0-2, 3-di hydro-1
~pdol -1 - d|n 1 - pyrrolidine-1 -

carbo ate; (bA

(3R) -3-[¥- (2- oxo- ﬁ di hydr o- i ndol -1-yl ) piperidin-1
-yl ]p ol i di ne- 1- car boxyl at e,/~15 Met hyl

(3S) - 3- 14- (2- ox0- 2, 3-di hydro-1 Nndol 1-yl)piperidin-1
-yl ] pyrrolidine-1- carboxyl ate;

1- (1-{(3S)-1-[3-(2-oxopyrrolidin- - y0<gropanoyl]pyrro
i di n-3-yl }piperidin-4-yl)-1,3- di hydro-2Hi ndol - 2-one;
Etllp\yihg the procedure described in Example 1, the title compound was prepared

f$or£ &r(ogndmmw% :3d|ﬁi}dml,@i17 BerkihiRen 2L K dad Qérr-éu"z% k) - 8-azabic

SERJIoTaS bSOy o1t MR S Sl R AFRRN D o o1 4 &
9H)} 11861tz i2rH) dhagsas -21H); 300 2. ke, dibn-2137y2]59yimr DH), divae-
9§EM 9% @é@o_ﬁ&'&dhz J W) 306322 ) 2 ). 323387 ()

# b@? i1 D22 GBIy § B 7d}1né14(m 3H), 7.27 (s, 1 H), 9.04 (s,

MS (M+1): 386.97

Example 6. Isopropyl 3-[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
yl]pyrrolidine-1-carboxylate

L
.
N
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w@REenidsh- 1-yl ] pyrrolidine- 1-carboxylate ; BEr¢mBE2007/000556

10

15

1-carboxyl ate; 25 Et hyl
3-[4-(4-fluoro-2-o0xo0-2, 3-di hydro- 1H benzi m dazol - 1-yl)

3-[4-(6-fluoro-2-oxo0-2, 3-di hydro-1 /-/-benzi m dazol -
-yl)piperidin-1 -yl ] pyrrolidine- 1-carboxylate; (3S)
Et hyl
3-[4-(6-fluoro-2-o0xo0-2, 3-di hydro- 1f/ - benzi m dazol - 1-yl
)pi peridin-1- 30 yl]pyrrolidine-1-carboxylate; (3R
Et hyl
?StbﬁA(ﬁﬁtﬂréb@faﬂorQof(blﬁ@zyQ?-ﬁ=[ﬂktb}ydﬁ@wddk;y0ﬂblwﬂ'blmin§taz;)I - 1;] y:
i per i dins:1- rrolidine-1-carh 3S Ety

e R e e T e LS R
-yl)pi peridin-1- yl]pyrrolidine- 1oxyI ate; 35
(3R) et hyl 0

3-[4-(@- et hyl - 2- oxo- 2, 3-di ydEc? 1W benzi m dazol - 1-yl)
pipegi-ti n-1- yl]pyrrolidi @ boxyl at e; (3S) Ethyl
36>’rﬁet hoxy- 2- oxo- 2, 3-~diAtydr o- 1 H benzi mi dazol -

-yl pipgeridin-1 Bno/d;d)gyrrol i di pe-1-carboxyl at e; (3R)
et hyl 3-T¥-(6-methoxy-2;0x0-2,(3-dy hydro-1

H benz{m.tazol - ]%,PF[,\) pi peridi n=~3 yl]pyrrolidine-1
-car boxyl ate; Et

(39)-3-[ 6- cyano- 2- oxo- 2, 3-di kydro-1

H benzi zoh-1 -yl )piperidin-1 N\wq rrolidine-1
- car boxyl at &; yl

(3S)-3-[4-(6-chloro-2-o0xo-2, 3-di hydro 1H benzi m dazol -

1-vyl eridin-1- I] yrrolidine-1 -carboxyl ate; Ethyl
(B Do (450, G Ty 1=5 20G5EGR 2 S RY e 42
%M?—Hnﬁydﬂ@lﬂlbeﬂzlmlyéz)am -ARpedtint-Hipyrratidineyirdalokyihtéa g1l g,
( 5 PSR Bt ronb bl s (19 g eroretiens (5 bt o
Hielﬁ@ﬁ@ilm @miztm mikturavgspi ﬁs@ka’f momtgmpgrﬁt]wﬁwﬁraqghtdi%%yll
9@&9@%&/&{’[@(3@@ %LlEi 0 fnmol) and dusopropélethylamme éo .30 mL) were added,

3- erf-
PR M eya Sired b 7%1’*1%# Ry A Figtpaphaer
- ElaLb (gl rat) effor8dipé desired intermediate (780 mg). MS (M+1): 521.16.
(3S)-3-[4-(5-terf-butyl -2-o0xo0-2, 3-di hydro-1

[_I- §§S%§Z§g %?é?elltiéfm A en%y 2 %)?orfli ?1 pyrrg'lldmy 3 %’ gérldm A!-ﬁ Q g 1
( 3BYdr34 frbefbnitiadofeh ugrmrpathoxy - 2- oxo- 2, 3- di hydro- 1

H benzi m dazol -1 -yl ) pi peri di n- 1-y| ] pyrLol i dine-1
-car boxyl 39@ hyl
(39)- f 1 uor onet hoxy- 2- o e hydro- 1
H benzi dazol 1 -yl)piperidi
@ oo
b 4N HC! {\)
N MeOH NC;
N.
LN
The intermediate (780 mg) from Step A was dissolved in methanol (30 mL) and 4 N
HCI (6 mL, in dioxane) was added. The mixture was stirred at room temperature
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1-yl]pyrrolidine-1 -carboxylate; Ethyl
(3S)-3-[4-(5-fluoro-2-o0xo0-2,3-di hydro-1

wokdenzises dazol -1 -yl ) piperidin-1 - yl]pyrrol i BETREZD07/000556
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- carboxyl ate; and pharmaceutically acceptable salts
thereof. It will be understood that when conpounds of
the present invention contain one or nore chira
centers, the conmpounds of the invention nmay exist in,
and be isolated as, enantioneric or diastereoneric
fornms, or as a racem c mxture. The present invention
bvechighd.Reramg) ofvivsnts beviderithe bioietiding intgimediaterasdatlksalt

A6 SIRLAS\AN). Bhogar es thereof, of a conpound of

ormuta I, IA 11, HA 111, INA [V or IVA The
optically active forns of the conpound of the
iStepen Thopreprsatiob ef Ipvreqrat &d-(2-bror2. B stibyA-&-Le7neieazelal-

- OB ( oS hon of a racemate, by synthesis

?ﬂ%%gggﬁﬁgéﬁﬁ¥ﬁ§§$?€gﬁg%artin materials or by
asynmet ri nt hesi s base he procedures descri bed
t her edfger t will als%r e preci that certain

nds of el p(L_g) nvent,i-g8 ﬁ?st as
mf’cal TSOMeT syAef exanpte—E and ¥X_i soners of
al kengs. The °pFesent ipvention include§ ahny ‘
geormikrj cal isoner of npound of Formula I, IA |1,
I

HA, %ﬁgl HA, IV or IVANIt will further under st ood
that t pr esent inventkégenconpasses ta of the
conpou of the Fornul a~T)yPA I, HA |||0H|is\/w\, RY;
or IVA. It will also be understood that certain

. t o BEMERE InQ8ludRBYwaddabd o

s'o &%aggﬁC@%?#@%g%g%é?ﬂ?%?ﬂ%ﬁh r%gumq(v S ungolvated
fsglubien of fhe PirQliFing [riarmediath 6136 AWeS-S108E° A t he pr esent
i divE@Riplylenyleniee (askEs diahibrometbdmesd i fTeelmixbrerwastirecha
(o]0 un ; klonshNA, TV
PR GG P Rl s ekl g M NS,
s#P98. of the conpounds of the Formula I, 1A 11, HA

| Mdrogbh‘éﬁisiﬁoﬁhg ébdvv%ﬁnterﬁemeté al30yng) phapanfacesdtin BlaPHy20 mg
ace alf 0 . R bathipGRY 1 ON
@f%&%ﬁf@?ﬁ@ﬁ&?ﬁéﬂé’%%h%ﬁ?ﬁ&:}ﬁ@e S ol “nown

i ypiventevag the cgs Pragughshish Wos PUSERA SvRieRa RAd FIY RERL NG
basi Has€ RaRERRed foicieXamR he). an NMRKWDO iRtz ME TMANDLED4):

suita aci 0 | g, I, [ ACe)d TeXPe S

R e e R A O
b27H o364 (ol & H).G.29aiBS0dmcd ), 84Poh 8P ity 54 iEPd Sneklaf4€such
ag 66 Q11U 6. 72D MUSH), 91431, t i) wngd (var1):3m3.ab kal i ne earth
netal (such as a calcium salt by treating a conpound
of the present invention having a suitably acidic
pTatioh Exsmple 7ewas prapdsesk y$ing simdlpgmefhod opEi@me §i t h one

*EHﬁ&ﬁ'ljee”t Of TREme&! Kal i NMR
(Example)
©:H/E 1-[1-(1-butyrylpyrrolidin-3- | 1H NMR (400 MHz, ME:I;-IANOL-D4) (
© N 4 Sppm 0.90 - 1.01 (m, 3 H), 1.54 - 1.70 (m,
) ypiperidin-4-yil-1,3 2 H), 1.73 - 2.00 (m, 3 H), 2.15-2.43 (m, 5
" dihydro-2H-benzimidazol- | H), 2.46 - 2.62 (m, 2 H), 2.93 - 3.37 (m, 4
2-one H), 3.44 - 3.56 (m, 1 H), 3.65 - 3.78 (m, 1
C’« © H), 3.79 - 3.92 (m, 1 H), 4.32 (t, J=11.72
b Hz, 1 H), 6.99 - 7.00 (m, 3 K), 7.29 - 7.37
(m, 1H)
M MS (M+1): 357.3
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nmetal or alkaline earth netal hydroxide or al koxi de
(such as the ethoxide or nethoxide), or a suitably

whamra4ssyani ¢ am ne (such as choline or megl uPETEE200TI000556

10

an aqueous nedium followed by conventiona
purification techniques. In one enbodi nent, the
conpound of Formula I, IA 1I, HA I1I, NIA 1V or |IVA
above may be converted to a pharmaceutically
acceptabl e salt or solvate thereof, particularly, an
acid addition salt such as a hydrochl oride,

hydr obrom de, | pihodipétat-6;[4-Cemdat eh NMR@oEVEz, MENIHAAIDE;D4) -
tmate, citraggyy Jygqpanesul phéppat €68+ 1.84 (m, 3 H), 2.11 - 2.35 (m,

@ uenesul phonat e. have no WMM -2Ipatmihig), 2.84 (s, 6 H),
conpdunds of ?Fé‘z'm‘ﬂ?é‘?hl on have28et? N";‘ﬁ 248, 308 (d J=10.16 Hz, 1
phar eut i cal @)pipkuidipp&r t i cul ar ﬁ 53 E” 3?;_2H(d356
I eceptiors. Nbr)@lp ],g,hé:yl arly, o 1 )6
| nventi bnlexh sel ective act lﬂég , 2@1

ML recepTo?s TIPS ef ul i n Hhe apy, espeC| a ly for
relief of var{ous pai n condi ti QS (MUGN3s8RB chronic
p@ n, neuropathic pain, acute pain, cancer pain, pain

qgt:by rTEe R artnritis, 1WRQ?(§MHXI@WA@J%£J)

pé ¢. Thi 2¥ Bpm 00D - G (rtean)pr 94 (m,
as’exhaust i ve mﬁhﬁ%’ﬁ”(?ﬁg’lyir?)%mcoamumdss 206 (nhEHPRES @Nl=7.81
nvert ion ar e| $reipingtidin-Arybil Ber stgS%)& Siaga%(m nd:Hgfﬁ@hzn
dy sf tion of giMlird-Be6okAlidzblS | P nd-1®r3.4 ¢ tRt3eld.- 3.59
Fur t h re, Jéwe conpounds of tﬁ@ﬁ ﬁ‘h% Hye.84 -3.98
used teN Neer, multi pl e gbﬁ“’k Iﬁ%’ér?7§7'“
di sease, Hunt|{ngton's chorea, $ '
Mo¥hei mer' s d| sease, anxiety di or ders epr essi on,

besity, gastrorntestTmat—disor ders—and cardiovascutar
disorders.In a rticular enbodi nent, the_ conpounds
ETIEE 1 B 14 Besatero s R iR PHERTRL -
dylydasidin-1-yijynotities-1-eadbogylarent , t he conpounds may be
used to treat pain. In another particul ar enbodi nent,

t he cohpounds may be used t@ treat neuropathic pain.

n}j_,goof t he inventa)s:eouseful as

i MawAToNDdul at ors, espech for autoi mmune di seases,
such arthritis, for ski rafts, organ transplants
and dim]l ar surgical needs|, fior coll agen diseases,

varioug~al |l ergies, for use™®S anti-tunour agents and
anti vjral agents. Conpounds-of the invention are
useful in disease states r& degeneration or
dysfunction of ML receptors isypPesent or inplicated
in that paradigm This may involve the use of

| abel ed rsio of. the conpounds of the

s B St e GE o} S BB e (e RR T RS P ed from

appkingdepipmidinglot-h, Sahygro@Htheozimidaios&-oomn. 1TH NMR (400 MHz,
CHLOROFORM-D): 6 ppm 1.25 (t, J=7.03 Hz, 3 H), 1.74 - 1.88 (m, 3 H), 2.07 -2.27
(M, 2 H), 2.36 - 2.53 (m, 2 H), 2.75 - 3.04 (m, 2 H), 3.05 - 3.24 (m, 2 H), 3.26-3.38
(m, 1 H), 3.40 (s, 3 H), 3.51 - 3.78 (m, 2 H), 4.13 (q, J=7.03 Hz, 2 H), 4.31 - 4.46 (m,
1 H), .91 - 7.00 (m, 1 H), 7.02 - 7.14 (m, 2 H), 7.25 - 7.32 (m, 1 H). MS: 373.3
(M-+1).

Example 11. ethyl 3-[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl}pyrrolidine-1-
carboxylate
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t onography (PET). Conpounds of the invention are
useful for the treatnent of diarrhea, depression,

wa@rooraizpsand stress-rel ated di sorders such as PCT/SE2007/000556

10

15

post-traumatic stress di sorders, panic disorder,
general i zed anxi ety disorder, social phobia, and
obsessi ve conpul sive disorder, urinary incontinence,
premature ej acul ation, various nental . ill nesses,
cough, lung oedenm, various gastro-intestina! ‘

di sorders, e.g. constipation, functiona

gas r0|ntest|nal i ers such as Irritabl e Bowel

Sy oﬁe and_Funct N Dyspepsi a, Parkinson 's

di S€as% and ot her notgk_di sorders, traumatic brain

I njur troke, cardi otection foll ow ng m ocardi ai
i nf ar ct=jyon, obesity, spinal injury and drug addiction,
i ncl udi Ag the treatnment{ of al cohol, nicotine, opioid
and ot her drug abuse an@"for disorders of the

synpat heti c nervous_Eys em for exanpl e hypertension.
Conpounds of the invention are useful as an anal gesic
agent Fapwing thedimilbmgoggdue viiExaapeesinb @ik @mpBchdweri t or ed
ar ba@‘éfeb @5ina- (@@fp@ndyﬁ):q el f@BénQS'tﬁaz%fe hg&%h'io%d%'kiaﬁ Img, 1

diff s are ten use
D e SN B b S b S i lcamed. el SHAKESE Rt | o
stb&ﬂ@fr(aéol@-yl Ripaidivt Tayl paretidiige $taboxis elae obtainax @ witt8 sarid

s exdainire Do MHEQ\ME*ﬂ@(NCbL'bI hd Epn?PP@ (NAals. Pé"'l—l?%‘?i o a%@od

{
o Dk P e Bt %%éwwgg%zg%ﬁ#aﬁ%es G850 e
i IVENt6%Hhe4 @, tl e, Arsida.af= aoy/HD D H) hesscnomert nds, yicsrleatye (Mgle
t a ihesdeuai A Hal1 bz dala, 3% 4 ) 4 H} %ﬁé Vo 4d YA 21 H).

I
above, for the manu acture of a hedi’ %t FOF Th
treatnment of any of the conditions discussed above. A
f xample 12sEibEl3-Bf(2-oke-1 2rifte/atd-BHinds|-ByIRhBRhefigin-1t he

twq?rmamegfcaﬁo&y@{eect suffering fromany of the
condi tions di scussed above, whereby an effective

a fof a conpound according to the Fornmula I, IA
Il Pl, MA IV or |IVA above, is adnini stered to
a pdati in need of such treatnment. Thus, the

i nvent pom provi des a conpound of Forrmula 11 IA 11
HA, IV or IVA or pharmaceutically
acceptabwe salt or solvate thereof, a s hereinbefore
defi ned ﬁ;g use in therapy. In a further aspect, the
present Iwvention provides the use of a conpound of
Fornula,{J A 11, HA 111, HA IVor IVAor a
phar paceufi cal | y acceptable salt o r solvate thereof,
a s hereinbefore defined in the manufacture of a
MEEP Gatenprepanation 9&3-piperidinet-diggne-1, A-dthpdro-cBinidke-o6d t he
pr esent specificatiQﬁ the term "therapy" also
|nclude§

H
1. Piperidine-MeOH N
—0 —_—— - —Q
2.TFA, CH2CI2 \
>L A,

N
H

Oxindole (5 g, 37.6 mmol) and 1-Boc-4-piperidone (7.49 g, 37.6 mmol) in
MeOH (100 ml) and piperidine (3.72 ml, 37.6 mmol) were heated at reflux for 3hrs,
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"prophyl axi s" unless there are specific indications to
the contrary. The term "therapeutic" and

wO ehvenaseut i cal | y" shoul d be contrued accor di neCT/SEZDDE000556

term"therapy” within the context of the present

i nvention further enconpasses to admnister a n

ef fective anount of a conpound of the present
invention, to mtigate either a pre-existing disease
state, acute o r chronic, o r a recurring condition.
This definition also enconpasses prophylactic

Blipgied 5i @es! tp mompenerasattiecanddife siebuUrredinigteavgh golieptehdhand
G5 Was eshcbii@ted pYvao08 to@wn@sry He ﬂdsﬁﬁé \Q@Jtﬁ&ate-ﬁh\ﬁih mmpqw ds

f.t {
(r)né ém(? th? lsoq%en céll%é’[g(? %ye{ﬁtgaﬂ g‘]he {Fllow Sohjgg1 w%re corg die*nl ons
dﬂﬁﬁl(wg rﬁé?’%but not linmted to: acut e pain, chronic

pai n, THaeusRRBNhErmRAlaR (2@%.5 diesdivad m@@@gr(mmw and
l scer

Ll
bRt B le B aneihs RS0 SIEES bR €74
Was epnperdraterd imwgreo tpdrnessulThe cataribediilven bhtainérbandongbunds
a,ﬁ%uyﬁﬁ,f"é&,oﬁ n therapy for chronic neur opat hic pain. In

Qr t her rm bl gode such a s a
K. e R S PRI Ao R b
sleenelpinerginedylpyridies-1-oxhwykiea convent i onal
phar maceuti cal conposition by anyyroute i ncl uding
orally, intramuscularly, subc
ranasally, intraperitoneal
ayeaous epl dur@lloxy, int r at
Ansgler nnal 15 ntLaoeLebxgvent rig
i nj egtTon |ntoot he j oie®ac | N one e odi ment of t e
I nventjon, the youte of adm nistraign may be or

i ntravénous o r intranuscul ar. The tosage wi IWend
er

o n the route of admnlstratlon severity
di sease, age and wei ght of the pat| ent and ot
f act dfofiowing trabimjlarporrsduwiepfdckaibpie ti e ttetcompoung was

M%@ﬁaﬂe pWaﬁcnn Q—ﬁﬁa%ﬁénl Y. J?I%Fohﬁl-:hm'-bléhg H@b nge8ksEn and
priate for articul ar

d

A R
bInIQImZdeeZQmWONth‘Bbemﬁmﬂdazcs-1 fyNnEmitiin dryi]pyrioddie-1-
EQ’B&)&B&%'&%%E&( a%?e@&%&ﬁ@l ®H Rlﬁﬁ?r(h(ﬁf MHE NETP@N%’L- ?r

solid |1 quid form preparations incl

Bé’me?%s A &t 1R kPR i b Protidme s H) 85‘6%5‘5@ 16
CRGIEot4s24 (a2l HE B3P 0% it=0123e4z, 1 A), $E0i7d7cmr t HR7.104d1850@, Dne
QP TRNE ,supg;,t@g]qqaﬁ, whi ch may al so act as diluents,

f avorlng agents, solubilizers, lubricants, suspendlng
agents, binders, or table disintegrating agents; it
Eaampik 48 E:myleﬂa[4e(2ro&q&2,a+cmtyidng1 Hridel-3-g)pipdridipowder s, the

995;&0@5,,,55. ggr@xﬂg{ey divided solid, whichis in a
mxture wt
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finely divided conpound of the invention, or the
active conponent. In tablets, the active conponent is

worRooed4288% h t he carrier having the necessary bpamsE®07/000556

properties in suitable proportions and conpacted in
t he shape and size desired. For preparing suppository
conpositions, a lownelting wax such as a m xture of
fatty acid glycerides and cocoa butter is first nelted
and the active ingredient is dispersed therein by, for
exanpl e, stirring. The nolten honbgeneous m xture in

l—and solidify. Suitable carriers are nagnesi um
‘ , magnesi um stearate, talc, |actose, sugar,
dextrin, starch, tragacanth, nethyl cellul ose,
ar boxymnmet hyl cellul ose, a | ownelti ng wax,
cocoa b tter, and the like. The term conposition is

componeyy mnth encapsul ating naterial as a carrier
prOV|d/Qg a capsule in which the active conponent
(wit Pow t hout other carriers) is surrounded by a
carrler which is thus in association with it.

Si m I1as tie, coﬁ@&hﬂﬁl\&s PleBarbied bﬂﬁ@ﬁucﬂfﬂ)ﬁl BlafplePRVEiSS 8.

A3 B B0 R BRSO e’ PR Ge
waTRYEdIet e Whitd $989- 1 HAMDI40e Mb*ﬁd\/lETﬁMr%‘i)mm hift1-27
@i78lHy) 10m0s2. 1648, sexamles2 (B 2H), Leswatyen, DR), 88846 (m, 1

tl?)r 9%5%9@% CQI75§9J1 Ent\ '2%[}3%9 the? %Har gfgg{gf’umﬁ may
%@ﬁﬁdm’ 514 ﬁaﬁiZo{:H) 6Pt P@i(r@ddﬁo‘éﬂ?% G’fdrfs7 6:1a*rhz al8.0-39dd, J =
fosrulated in solution in aqueous polyethyl ene glyco
sol ution. Aqueous solutions for oral adm nistration
can be prepared by dissolving the active conponent in
Reanave Ha derdGuivh B Ssai4-@tsixe-2otiibydiat! §:benrimidsepliy agent s,
AfpakdribinZzeyifoyrdidind-Rcglosihiftg agents as desired. Aqueous
suspensions for oral use can be nmade by di spersing the
finely, d|V|ded active conponent in water together with
mat eri al such as natural synthetic guns,
‘Eg thyl cellul ose, sodium carboxynet hyl
ce Iulose and ot her suspendi ng agents known to the
phar tical forrmulation art. Depending on the node
of ad 'n'stration, t he pharnmaceutical conposition wll
preferaljly include fromO0.05%to 99%v (per cent by
wei ght) / re preferablyfrom0.10 to 50%wv, of the
compou f the invention, all percentages by wei ght

bei ng base otal conposition.
TR

Step A. The preparation of terf-butyl (3R)-3-[(methylsulfonyl)oxy]pyrrolidine-1-
carboxylate

o)
O \
'y Lo oS
I 0
o
N
“boc Et,N, CH.C} N
\
CE R boc
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A therapeutically effective anount for the practice of
the present invention may be determ ned, by the use of

wheewn4zssi teria i ncl udi ng the age, wei ght and PEFRENSE000556
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25

of the individual patient, and interpreted within the
context of the disease which is being treated o r

whi ch is being prevented, by one of ordinary skills in
the art. Wthin the scope of the invention is the use
of any conmpound of Formula I1 1A I1, NA 111, ITHA 1V
or IVA as defined above for the manufacture of a

medi canent. Also within the scope of the invention is

the Rl)lﬂeso@fs @F}Mnd%mﬁé’ %d'm%l) %%nglz @ohﬂ) at ¢ v!:als,ad&k% EtJr\J I,

Nsﬁ?% 07t efpp o8 by R Sk S e s Pt ¥ dite
u@@%ﬁlWngmmlMWWaﬂgedfo RfF@ndrefireed loterhight. The
I‘Lﬁmde]!m;la'Js,wa|sll\7|ﬁ!’wnth\éaloNE:Hd:eS/;(%ofuf?Jn GRS Bk AGh BhsS (f3X§ and

dlca i ous pain conditions

ek GBSOl B aor and B ggiona ECEN PUGTRCRH ¢
p@hrmnatqrmmm pasilidagepaithr80%FEG kc/ipxame, to efimid the npaylate tand
Vit Bk [@r@trﬂ'}sulfénf/l}&% Bﬁfoltﬂw&b&ylaté Me2dgneesy. On is a

met hod for therapy o subj ect suffering fron1any of
the conditions dlscussed above, whereby a n effective
adiep At Tre preparatiompidertiblty (X8 - (2epxb-@, 3tdirydiselHienaimidazdl-A;
I ypipEWin-4 Lilpyrréiafe- 11cgrnggatg VA above, is adm nistered to
a patient in need of such therapy. Additionally, there
is provided a pharmaceutical conposition conprising a

coWBgund of Formula I'1T IA I, HA ILI, THA IVor
IV%rq)r a ph raneuthqlly accegfiﬁt salt thereof, in
agis[%m ation >§cophausoafwemol c ?ﬁ%pt abl e

ier* Par arly, there ts proviided a
pharﬁa utical ¢ osi thon conpr|5|n§?% conmpound of
Forwul%KT N, PHA, I HA, 1V IVAor a

pharnaceutlcally Nccept al al t thergga, in
association wth a phar eutically a able carrier
for therapy, nore parti€ularly for theraéy'QK:paln
Further, there is provided a pharnaceuti cal

CA) pasé biitehbuy mmiﬁ(nﬁ@]y&umﬂquﬂdroﬁtfnegﬂédmﬂxﬂatb I A,
462 1l/ltjmm+ ){ Jl{{%ke!to -1- ?er(zml cyafo‘ol%gzmpe{l(p n a{ZE@rﬁgﬁ l“|t1|5c§nan|"|o|

pﬁ@ﬁﬁﬂéeﬁ]@ﬁ%wwpya@e%@@%mpé APpelEip Sy ef fphqewddfmltoﬁe

Ciespatiplyl aldfol tiaS GeEsRat 1airo\eermibit. ahd aitos M@dad: nent, a
%m@%%e@eek Bﬁ CB r/ﬁ%@"fhe aﬁh’eeo% bl?ars]e wg {u r extracted with .

pha or Ht At

rmaceut | cal Ion conprising
aCleSiRirde spmbi 'P?é’ prireciewre Pndevih MSROAtetsd and evaporated.
aTHe rediciie @126 gurdied ByKigiepH HpL.C B afuldtitanepipdling (124 mg, 28%).
SEAREHE (28l d M- (9.0ko-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yljpyrrolidine-
1-carboxylate was obtained as white solid. 1H NMR (400 MHz, METHANOL-D4): &
ppm 1.42-1.93 (m, 11 H), 2.14-2.37 (m, 4 H), 2.44-2.61 (m, 2 H), 2.83-3.28 (m, 5 H),
3.47-3.58 (m, 1 H), 3.67 (t, J = 10.74 Hz, 1 H), 4.23-4.40 (m, 1 H), 6.99-7.13 (m, 3 H),
7.31-7.40 (m, 1 H)

Example 15. Ethyl (35)-3-[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-
1-yllpyrrolidine-t-carboxylate
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separately with one o r nore pharmaceutically active
conpound(s) selected fromthe follow ng: (i)

wa@piordessessant s such as amtriptyline, anmoxapP@ESE2007/000556
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bupropi on, cital opram clom pram ne, desipran ne,
doxepi n dul oxeti ne, el zasonan, escital opram
fiuvoxam ne, fluoxetine, gepirone, i m pram ne,

i psapi rone, maprotiline, nortriptyline, nefazodone,
par oxeti ne, phenel zine, protriptyline, reboxetine,
robal zotan, sertraline, sibutram ne, thionisoxetine,

tr. ylgypronaine, trazodone, tri 'pﬁanine, venl af axi ne
ents and phar maceut i y tive isoner(s)
a h bolite(s) the&reof; (ii pi ca

antlp hoti cs |ncrgg“ﬁq;fgr exanpl ueti api ne and
phar eu ically ac? P & mer (s) aégggetabollte(s)

t hereo m sul pri de, oarlplprazole napi ne
benZISOXIdI| bi f epr car bamazepi rRe, cl ozapi ne,
chl or pr I ne, deﬁénzéﬁr\é di val pr ogxyy; dul oxeti ne,
eszopi cl hal operidol, il operidone\amofri gine,
[ithium | oXApIRe, nesoridazine, oIanzapDﬁé,\//

pal i peri don&, perlapi ne, perphenazi ne, pkenothi azine,
phenyl but | ypi peri di ne, pinozide, prochlorperazine,
risperidone, quetiapine, sertindole, sulpiride,
Sippes efrfest-busy ﬁ%ﬁr&ﬁ@ -oxp i 3ottveeZiHeenzimidezqlopeipesiginre,
tm by'ffbhd]ﬂé-ﬂ%rbdk@b’@r(mhg,o znalrrpﬁd»iaad afidloacéic (mt)em 2ml
§/C ho%dn(%é gf%’g{%p%]rg nﬂ'fe rgau |<\)/nam|1>%n eSwats e@%ﬁ%patéd dtgl i)
a‘?"Y’}?Fiﬁ’é’zfm @udegesyags] W@OU%F@PE@X |Té| |ﬂ1lS anig 'é&*’laﬁb@é -5°C
CodsANBRZEN (18y) fdllb@edayy dﬂ@lch@fﬂf@rﬁ&éwm@ ®.2 Hebg nmpl ne,

qjegc% E’\ﬁ(%e w% slh%%(cfgt —g‘% fo?%? !1(9 {ﬂweh wggrlv(\? erdlg d t ’

i oper i mesori da

‘ oqtﬁnfzhatb@ wec’fIOp;aThege?qh%m@turw parsiih@f@d bplegrheia /H%O

pherqtdbuaghie wa@ﬂﬁﬁéﬂeﬁt&ﬂcte}ﬂ Riith el (R@)L TH@' JIRBIneE extracts

pv(/eci)'g Qn rvp tﬁ rl\/%ébn ?rt rt—t;é Sr% ethﬁ)o(S?Q?% 55‘? hegdu? Yy?sr ;?LU{Z%CJ kgla{wéth;i)gl
t*r‘Fi’L@etP oo éwe ntmqmp@mde Ethwh(35)-dilc(2as-8,3-dhogodiHene,
Zb&wﬁﬁlldﬁ%l 1@I)&ﬁ@@lhqqﬂﬁzr@ﬁ&in@ﬂbﬁr&&t@t@t\/\fas 8hined as white

W R G50 LXaRGi0 o ok o S Lop g )
a@h}@@mO%@ﬁ@nol@%ksﬂmm eingle peakr. dHi NidR (00 &1z, WEFHHANQU-Bd)es
S§i§d 885 adi J'@@:ﬂhﬁmH A AL AFDhRABR), Qahez&aqm Hpedsazgpam

bro u e

%?2@238% bi%ﬂ%@ﬂ“@gﬁw A It TP
dilphenbyel trarh l-ﬁe4 1elgt &z 6118 hiE. Zfda)nfb%ﬂr% frh, Uri)t 6.8 e patm, 3

fhur gzepam, fftpsazepam | orazepam | or met azepam

mepr obamat e, m dazol am nitrazepam oxazepam

prazepam quazepam reclazepam tracazolate, trepi pam

t ExapwpigtmEthw (38814 (A-oxo-4adibpdno 1 Hzlmlnaizré(ﬂmm-1 -yl)piperidin-

1-ylipyrrolidine-1-carboxylate

Cy~ G- e
o e S
& . G

o e

o] o o]
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and equi val ents and pharmaceutically active isoner(s)
and netabolite(s) thereof; (v) anticonvul sants

w0 p@aedsey, for exanpl e, carbamazepi ne, val pr oBCESE2007/000556
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| anot r ogi ne, gabapentin and equi val ents and
pharmaceutically active isoner(s) and netabolite(s)
thereof; (vi) Al zheinmer's therapies including, for
exanpl e, donepezil, nmemantine, tacrine and equival ents
and pharmaceutically active isoner(s) and

nmet abolite(s) thereof; (vii) Parkinson's therapies

i 168 &Rlid figm eKkaPleR wapieeolveddy chiray HPLQ usigp2l) cdRevruigrdient

M1DBERGH iVl BRERInG 8118, BUGLraR) %@ix%%@@naﬂﬁ%e s as white
i nh). bitors 'such as Tasmar -é

rasagi-line, conP h : A :

| SRRt Mooy RN SBieaRE TR 06 S, cfuppgieon of s
aftiergomiine with adrpovidfemegempls 8., ThDGEEMc® \egam \es and
| Rbrhfiuh@la5d Bk sBEIAR GBGbn Whd fb € rﬁx%(és%(aﬁ&@tl Q.mcﬁgbg?ntigrh q

equival ents an rmaceut i ca active | somer
e R 0D R R LRIt d g 2stem chiarap oo

i AT EHRMEMdthenoksosuipkape, sirighapieatt) pH-ENVIR §408 M Had MEBHANOL-
bpapeebinAtdsne s =Bwaalbi hiah 706 %@%,]930:]1 ! 5‘.:?4}-'2.3%3 {m. 3 H), 2.44-

di,chl or.al ne, eletriptan, frova

B D BT P IR 2, S B g, Sy o1y, 3.52:3.64

r inat ik pE&EB79 tropi i 4.01 @, J sUnaHE,i2H)an24-2.88 [, t1rH)P4.6977.10
ZQRi3 M), RBAR39 ,q}%quivalents and pharmaceutically
active isoner(s) and netabolite(s) thereof; (ix)
stroke therapies including, for exanple, abcixinmab,
aExangple 47. Mpiyl(89)-3-[dH{2-0X®R,Brkhyded-THI B RAniA&z0l-1-
dgzgrpérﬁﬁ“_a@qpyrﬁ,qamgh%,bo&{,l%ppr odi I and equival ents
and pharmaceutically active isoner(s) and

nmet abolite(s) thereof; (x) over active bladder urinary
i ncgnt Knence therapi es including, for exanple,
dn;&bn, fal voxate, oxybutynin, propiverine,

r obat zqt an, solifenacin, tolterodine and and

equi val)ents and pharmaceutically active isoner(s) and

nmet ab (s) thereof; (xi) neuropathic pain therapies
i ncl ud , for exanple, gabapentin, |idoderm
pregabl i p_and equival ents and pharmaceutically active
i sonmer ( nd netabolite(s) thereof; (xii) nociceptive
pai n the ' such as cel ecoxi b, etoricoxib,

| um racoxi ky rofecoxib, val decoxib, diclofenac,

| oxopr of en, naproxen, paracetanol and equival ents and

phdpyiag Bgtrrosedurs desetitied & Exewpier! e itk dompduabl ok prepardd

t o eafbuty((85)-3-U-(RRROIBIIR &r&@ﬁl@)@hz@rﬁidézﬁg-gﬁyiﬂéﬁdin-ﬁpr

e§ﬂggh meﬁk££ba(F't§| taronlmd, ampbar bi'tal ,

bERZOCE AR e N Gt sy ighiorogabimatey dH NV g10gqiMHz,

cMB PN QloR®); 5 einof £4-H88 67, Addx2 i BRBS (m, 8tHCHADBZEYAQI2,H),

€1.98.081n¢ 2 1| 31 £4.04 (R, 9%y, PALAZARAMY), LTV P8y, 5.63-
3.77 (m, 4 H), 4.17-4.40 (m, 1 H), 6.91-7.12 (m, 3 H), 7.20-7.42 (m, 1 H). MS (M+1):
345.2

Example 18. iso-Propyl (38)-3-[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-
yl)piperidin-1-yl]pyrrolidine-1 -carboxylate
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nmecl oqual one, nel atoni n, nmephobarbital, nethaqual one,
m daf |l ur, ni sobamate, pentobarbital, phenobarbital,

w@ewpoisks rol etam de, tricl of os. secobarbital , PCT/SE2007/000556
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zal epl on, Zol pi dem and equi val ents and
pharmaceutically active isoner(s) and netabolite(s)
thereof; and (xiv) nood stabilizers including, for
exanpl e, carbanmazepi ne, dival proex, gabapenti n,

| anotrigine, lithium ol anzapi ne, queti apine,

val proate, valproic acid, verapam |, and equival ents

and ph@rnaceutlcally active |soner(s) and '

&(s) thereof. Such conbi nati ons enpl oy the
Co-vo- ds-of this invention within the dosage range
descri herein and the other pharmaceutically active
conpoynd or conpounds w thin approved dosage ranges

and/ or'-¥ie dosage described in the publication

referencig. In an even further enbodi nent, a conpound
of the Rrelsent invention, or a pharmaceutica
conposi ti formul ati on conprising a conpound of

the presentyinyention may be adm nistered
concurrently, simultaneously, sequentially or
skqiewiag @k prosédufe deseribed inBExa@plp hariaRie dbrgahd Wadsibparai

C@am%p@seeﬂﬁg%godz {,rdm RHRLENRE 54;) m%,(l pg,g@%k ne;

dlacetg I 'evone
By TER) %i-cafh@wﬁaﬁu 39 *Soarﬁyxe%\@m@érbawyfﬁﬁ IpieiietH NMR (400
51554 fummwobms L&fpemuam 1 29 &ﬂd Hj, LaeRsl alH), d 40-856 (m, 1 H),

P f|y
B bR SRR O pabe SR REL PRS2 1 Ao
chPpEud).GFISt RS Ph@éﬁ%t??ﬁﬁ”ér(m hH)sé’tﬁdNUﬂa@ﬁ ¥e conpound
selected fron1buprenorph|ne dezoci ne;

ace r f ent onet h acet
B BB <1 B e P et ype h-E

r‘eh-dmdm@ﬂ benzimidazmat-gmne¢ ; and tramadol to treat
chroni c nociceptive pain. The efficacy of this therapy
may be%denonstrated using a rat FCA-induced heat
hypera¥ gesi a nodel described below. In a further
ct >%me present invention provides a nethod of
prepar'kng the conpounds of the present invention. In
one e i ment, the invention provides a process for
prepani ng a conpound of Forrmula |1 conprising:
reacting a conpound of formula V with a conpound of
formul a V VI wherein R1, R2, X, Y and Z are defined
as abovéﬁﬁ

(0]
Following the procedure described in Example 15, the title compound was prepared
from tert-butyl (3S)-3-{4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
yljpyrrolidine-1-carboxylate and cyclopentanecarbonylchloride (45% yield%). 1H
NMR (400 MHz, METHANOL-D4): 8 ppm 1.46-1.88 (m, 11 H), 2.13-2.32 (m, 3 H),
2.38-2.52 (m, 2 H), 2.80-2.91 (m, 1 H), 2.92-3.05 (m, 1 H), 3.09-3.32 (m, 4 H), 3.42-
3.92 (m, 2 H), 4.13-4.32 (m, 1 H), 6.92-7.00 (m, 3 H), 7.24-7.31 (m, 1 H). MS (M+1):
383.3
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w@e@samses of a reduci ng agent, such as NaBH( OAR¢BSENaB#0556
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Optionally, the step of reacting a conmpound of formula
V with a conpound of formula VI is carried out in the

or equivalents thereof. In another enbodi nent, the

i nvention provides an internediate of forrmula VI, yji
wherein R1 and R2 are defined as above, PGis a
protecting group such as -C(=0)=0O-t-Bu or -C(=0) -0Bn.
"Bn" stands for benzyl. In a further enbodi nent, the

i nvention provides an internediate of fornula

VEEXatgnlg 200 i d(38)-h-(RS) teRahy dRBirafBR;ylaBhon{pyarndidics-ar e as.
A i PP RirAR ) 8 3-ciHy a2 Y ELichidi I8 onemDOdi ment,  the
invention provides an |nterned|ate of fornula VITl, vm
wherein R2, Gl, &, G3 and 4 are as defined above. In

an hem errbodl ment, the inventio leow des an
@te of forrruIaIXJXW:‘i: Gl, @, &3
Aa are as defined above further

enbodl t, the inyeation provides a rocess for
prepa @ a conpotngd—ef—Ferwuba VII{, tconprising: VIII
reduct @ ami nat i ofi HOFBPEESNPound of—formul a | X | X

wherein Rl, R2, Gl, &, &3 and & are:as defined
above. T{hel reducti on/bm nation step ylbe rried out
W th an ent . ) The

IHBEAI a'@eri"t"g and a reducin

am nation y be ami ne, am ne silt Quch as
am no acetate, or other am ne containing conmpounds.
The reduci ng agent may be, for exanple, NaBH4, Al H3,

SRR &iftb A I@?@ﬂ@% M&'%yd%%f%éﬂ%mo%k&% é/ﬁ‘; HQ?GW{ de

]g g%rg)i urt her “enbodi e vent i on
pl?j iR SeavHaly (650 Bpe%ﬁﬁuw'&neaﬁ%a%ﬂ%c@ @min a
Hinlob@ihiCl.swargibedatfRTrfet 2haf Tot esactioh niveds e gvapoaamouUNd
Oéryrfe% Ml tﬁe drifde é\MséJ‘mﬁ\oG&”Hﬁ%H{b‘% Olfo 0% #lee %{1332'35‘ the
ence of a reducin agent
tetra ydrofuran-2-carboxylic acid {17 mg, 0.146 mmol) m DM F at RT was added
DIPEA (0.5ml) followed by HATU (56 mg, 0.146 mmol). The mixture was stirred at
RT for 2 h. The reaction was then concentrated in vacuo and the residue was diluted
with brine. The aqueous phase was extracted with CH,Cl, (3X). The combined
arganic phases was dried over MgSQ,, filtered, and concentrated in vacuo. The
residue was purified by high pH HPLC to afford the title compound. 1-(1-{(3S)-1-
[(2S)-tetrahydrofuran-2-ylcarbonylpyrrolidin-3-yl}piperidin-4-yl)-1,3-dihydro-2 H-
benzimidazol-2-one was obtained as white solid (12.7 mg, 23% yield). 1H NMR
(400 MHz, METHANOL-D4): 8 ppm 1.35 (t, J = 5.86 Hz, 1 H), 1.81-2.70 (m, 7 H),
2.80-3.08 (m, 2 H), 3.13-4.12 (m, 11 H), 4.20-4.42 (m, 1 H), 4.54-4.73 (m, 2 H), 7.01-
7.15 (m, 3 H), 7.44 (dd, J = 24.41, 5.27 Hz, 1 H). MS (M+1): 385.2

Example 21. 1-(1-{(38)-1-[(1-methyl-1H-pyrrol-2-yl)carbonyl]pyrrolidin-3-
yl}piperidin-4-yl)-1,3-dihydro-2H-benzimidazol-2-one
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product; and reacting said first product with a
phosgene type reagent to formthe conpound of fornula

woi2oomheses n t he reduci ng agent, Rl, R2, Gl, QPCIZBEANT000556

4 are as defined above. The phosgene type reagent nay
be, for exanple, triphosgene, phosgene, or NILNI1-

car bonyl di i m dazol e(CDI). |In another enbodi nent, the

i nvention provides a nmethod of preparing a conpound of
formula HA conprisinglJA a first step of reacting a
conpound of forrmula VIII VIII with a conpound of

f Ra X1 in the presence of a reducing agent to form
ﬂ::ﬂi product containing a nitro group; and reducing
t

nNtro group of said first product into an am no
group forma second product; reacting said second
product with a phosgene type reagent to formthe
conpoumdl of fornula NA wherein X1 is a hal ogen; the
reduci ng~agent, Rl, R2, Gl, &, G3 and 4 are as
definedggzov,A\The reduction of the nitro group may be
carried ou ¥'ng standard reduction procedures such

as hydrogematifon with hydrogen in the presence of a
transition netal catalyst such as_Pd. Conpounds of the

prlewigg the HRrEfTe gesorhey "h?’?ﬁ‘pﬁ@oﬁf‘%ﬁﬁr"éﬂp%é YR8 PRBEED
frore téxty'cmnh @IS)-6-[4 @ ke, 3athydreqiiHedeatimidazoSt-higesidia-18

i,é nl,r 1%5?&@%’:%31(1]1 rﬁethﬂ' O kp}wolélg ﬁr&?&(l Cf%%l?ﬁé@/o ?leld

rot ec
ﬁ@/@ﬂo ViE% ;M%J F@%‘OizP‘i) prmﬂﬂz?sm (52 Hp 6, 20‘2837 (En4H29)
MS@I@W r5) QEgeam (re, 2244) Schese(nf 2(1-5)@61@4 &85(n30+4,0) 09-

sshare o, (el s e (gt e e

K frihy GP\% 7c7§1 (@I’ Bk, B, Yz &G4t FH)- PR @4ty ): 3%y The

conpound activity in the present invention (EC50 or
ECR e %8S 1 TEESH 1G4 2-0xopyrrolidin-1-yl)butanoylpyrrolidin-3-
yl}piperidin-4-yl)-1,3-dihydro-2H-benzimidazol-2-one

CLp
Q

Following the procedure described in Example 20, the title compound was prepared
from tert-buty! (3S)-3-[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
ylpyrrolidine-1-carboxylate and 4-(2-oxopyrrolidin-1-ylbutanoic acid (49% yield). 1H
NMR (400 MHz, METHANOL-D4): 3 ppm 1.68-1.96 (m, 5 H), 1.95-2.08 (m, 2 H),
2.13-2.40 (m, 7 H), 2.43-2.60 (m, 2 H), 2.83-3.38 (m, 7 H), 3.41-3.54 (m, 3 H), 3.63-
3.74 (m, 1 H), 3.77-3.87 (m, 1 H), 4.20-4.38 (m, 1 H), 6.96-7.13 (m, 3 H), 7.28-7.42
(m, 1 H). MS (M+1): 440.2
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using a 384 pl ate-based i magi ng assay that nonitors
drug induced intracellular Ca2 release in whole cells.

wa\eao7maxssdn of hML (human Muscarini c receptor BUDBEI®@7/000556

1, gene bank access NM 000738), rML (rat Miscarinic
receptor subtype 1, gene bank access NM 080773), hM3
(human Muscarini c receptor subtype 3, gene bank access
NM 000740NM 000740) and hMb (human Muscari ni ¢ receptor
subtype 5, gene bank access NM 0121258), receptors
expressed in CHO cells (Chinese hanster ovary cells,
Expovgfe fad du@st-143- @r?xpwr@“Wr%m'%ﬁanﬂélﬂyﬁfegdmﬁt PR
Wip{defiflin-43@]-1,BHaEHYHr3ZH-Béhzinfiddzeh3-ene N f | uor escent
signal. Inhibition of hM3 and hMb by conpounds was
determ ned by the decrease in fluorescent signal in
[ Bnse to 20 nM carbachol activation. CHO cells were
e n 384- bl ack pol yl ysi ne coated plate (Costar)
at 8Q00 cells/well/50 m for 24 hours or 4000 -

cell&/well for 48 hours in a humdified incubator (5%
CO2 amd 370C) in DMVEM F12 medi um wi t hout sel ection
agent .~Priorqsto the experinment the cell culture nmedium
was r ved f the plates by inversion. A | oading

sol uti on o= of Hank's bal anced salt solution, 10

mVl Hepes®and 2.5 nM Probenicid at Ph 7.4 (Cat no. 3
Hdlloﬁa@mb/bsocé/&’uﬁ&d&s&nb\éﬂ tanxgrlﬂ'Ma oal1ci l{msj ﬂ{ﬁ-(Q%kéb’yerwﬁ] 1-

38\@{6?% gﬁwtrollgt?\ 36 Y lpgndm %— ?‘Fg-dh:wlg'rz%%z nznml ogg d tvove\:~*>ea(:h
esvve@mcué %Ig mnues

peragd fiop iei-hvty! (3Hes- [é%%@fw%%ﬁhydrorhfébem@ﬁmlrbn)mna%din-

1-@lpyirdliaih &d-ch¥oRsd urad- b dropy ediis- L@dfophroasid (ecagisiay

BBl R o 28 2 BB ML 681
2 BB 3 08-38 (bis: 8.2z, Ay 2aB-3698e 7 Hip A1 0-37ar(bag Hp|
ﬁgs g9 qunghfangf@a e/eﬁ 1.4t fe@b A 1t+hr43g% ‘f @éagndﬁ?pgeﬁéw@é ion
{C—VLF%S{ 1?9 51?") 7a?a?l (. {:E é)sﬁ%ﬁ?s, a basel)ll ne

readi ng vvas taken for 30 seconds foll owed by the

%q{pﬁoéu%] S:I%etﬂ@l 35@{(3@?-51'[‘5 (Zt&B?ﬂM'I1dﬂﬂﬂyl§Mﬂang§/l]pyn§l7ldlg-m
:(Slgﬁ?erfd&'}"ﬁﬁﬁ 3%'3?’#‘%7&”?‘*"2155@32%@ €col l ected every 1.6

seconds for 300 seconds. For hM3 and hMb an addi ti onal
12. 5 of carbachol (20 nMfinal) was added at 300

9;0 After this ade 'a\{Jn of carbachol (producing a
galy” vol unme of 50m ), e FRI PR continued to col | ect
dat a ery 2 segomds for 2" O seconds. The fluorescence

em s§i oh was read_using fi r 1 (em ssion 520-545 nm
by tHe¥FLI PR onD?ﬂoard CCD nera

To 1-(1-{(3S)~1-[3-(2-oxopyrrolidin-1-yl)propanoyllpyrrolidin-3-yi}piperidin-4-y1)-1,3-
dihydro-2H-benzimidazol-2-one (63.5mg, 0.149 mmol) in DMF (3ml) at 0°C was
added NaH (18mg, 0.745 mmol) and the reaction mixture was stirred at 0°C for 0.5
hr. Methyl iodide (21mg, 0.149 mmol) was added fo this mixture at 0°C and the
reaction mixture was warmed to RT and stirred 2hr. The reaction mixiure was
evaporated to dryness and the crude was washed with sat. NaHCOj3 solution (1X),
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Cal ci um nobi |l i zati on output data were cal cul ated as
the maxi mal relative fluorescence unit (RFU) m nus the

worReval14258% ue for both conpound and agoni st r eaPCT§E2007/000556

franme (except for hML and rML using only the maximal .
RFU). Data were anal yzed using signoidal fits of a
non-1linear curve-fitting program (XLfit version
5.0.6from I D Busi ness Solutions Limted, Guildford,
UK). Al EC50 and |1 C50 val ues are reported as
arithpetic means Dstandard error _of an of 'n' |
PERPEHRGTHCbpor PRERPLoveTMA- (e vberrsererien
the waiyies wasTerifieS5 high HEEEO t6 aftvat teehurtat-{BSL1-[3-cat ML |
&wgyr@% hyﬁ)rép%ﬁamwoﬁd.é QUndiRalin AQTRAUT rol g5y measur ed

mal
TR 2B Ao s SUOMR Lo DETLANS D anapat
hesvaI0 (i) Bed), 22 38 @, k), 2088 .caneh, H N 2rsecept@r sHf, anzmost

0 A a 110 %

TR 22 A ANER P, S L B P30 ke dba el
it Ab4 44 H&ﬁéi)e? Obl-af ¢ ééﬂn BB 7- é&b? d48i Mg (Mh1é~
abened human M2 receptor (human Muscarinic receptor
subtype 2, gene bank access NM 000739),: were obtai ned
from Per ki n- El mer %RBHMZI\/D. The menbranes were thawed
Btrample 5, (35N -stw!-314-(2rees-2i3rdinvsger1 H-bpazigidage-1bl unt - end
Vpatitin-y1ipyirebihd1 thBokahysS bi nding buffer (50 nM
Hepes, 20 nmM NaOH, 100 mM NaCl, 1 mM EDTA, 5 nmM MyCl 2,
pH 7.4, 100nM DTT). The EC50, |1C50 and Enmax of the

, o}I}mds of the invention wer evﬁl uated from
} o dose-response curves re djol d
pcemt rat i onmamge) done in Nn 384- wel |

egific ace pl at e rning). Ten
al i tlers frz)(ﬁi;,'?'ﬁ dose-responsé cuyves plate (5X
conce Nratl on) n»gre transfered to ther 384 wel |
pl at e taini the fol | ow ng: 10 f hM2 nmenbranes,
500ny Iashbl ue beads (Perkin-El fer) apd GDP in a
25m vo addi tional 15nm contai 3X (55000
dpm) of G%T\ggs (0.4 nMfinal) were adggg\’t}o t he
wells resulting in a total well volume of 50m . Basal
%Wﬂd%%f%wutﬁﬁ%t%(@#@sﬂy@%@%mmaﬁwwﬁplee"dm -1-
ipjrelidhdietarbskyaiegenes, ouzd npfcpsed &mu&t)acaﬁb 48 (drhl) in 2m

ae8iyl SROLING PR ok FhSIRIRLANGSReAGs o Ier €

re| cu Ut 65 &t "Foom era e wth
@weﬁwr@jm wcﬁedvaStL@ecaw@fWﬁ Rytifickiés- | Amptuer ST (12,08, v
6. nemol), éﬁh}ﬁ‘an’ﬂn@«ﬁfﬁ&hm@farﬂ@ﬁlﬂi aholin oeel, WeISREd at RT for

’?ol ﬂw Hy ! ’l%t th ? Eeagﬂ%mlxtbme Q}a% a@Jed h% a?]n Spp%qa@&rggve? aqlfi N ér§edu sed

oni s proper
fé&ﬁ@rdﬁ@s Thereactisp a@ééﬂw‘ﬁéw@h |bmﬁ5'atﬂ@ﬁqﬂmusmaa¢nwa@t es at
EQMRE G, 8L, (6. wetdamaiaadmrggmc pHasds enkied SuegRgsal,

%Q%Qra%g]cg c[ant?atéy lﬁ\% G5, Th %ld[lg \9/5 ;?u(%i%eizcy gytngh(pQH—!rQLCV\{gr €
afford the title compound (35)-N-ethyl-3-[4-(2-ox0-2, 3-dihydro-1 H-benzimidazol-1-
yh)piperidin-1-yllpyrrolidine-1-carboxamide was obtained as white solid (20.6 mg,
26% yield). 1H NMR (400 MHz, METHANOL-D4): & ppm 1.12-1.19 (m, 3 H), 1.73-
2.00 (m, 5 H), 2.12-2.34 (m, 3 H), 2.40-2.58 (m, 2 H), 2.84-2.97 (m, 1 H), 3.02 (d, J =
12.11 Hz, 1 H), 3.16 (t, J = 8.79 Hz, 2 H), 3.23-3.39 (m, 3 H), 3.56 (1, J = 8.98 Hz, 1
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Trilux (Perkin-Elnmer). Values of EC50, |1C50 and Emax
wer e obtai-ned using signoidal fits of a non |inear

we@eoora4¥s8iti ng program (XLfit version 5.0.6 frpo1/BE2007/000556

Busi ness Solutions Limted, CGuildford, UK) of percent
stinmul ated [35S] GTPgS bi ndi ng vs. | og(nolar

ligand). All EC50 and |1 C50 val ues are reported .as
arithmetic neans standard error of nean of 'n'

i ndependent experinments. Based on the above assays,
the EC50 towards human M2 receptors for nost conpounds
FB3-H1He Vit bh).i4s16ieds Brié izt b e28-A-50 He rtnge5-616
(RPOHY, 7ketrween, 200mank+H3HR0 NnM  The Emax (maxi nal

ef fect, agoni smor antagoni st inhibition) towards
human VR receptors for nost conpounds of the invention
Exemeler?a Ethyb@St-&14@-axa-2i3-tihydaerd d-insol-4yhRiperBlin®0 % The

WIEREo - t-&ebs@nreent rati on of the conpound of the
i nvention at which 50%inhibition of acetylcholine

[ 35S] GTPyS bi nding stinulation has been observed. The
{EEE;FQ%prdS human M2 receptors for nost conpounds of
iyiventi on was neasured to be in the range of

bet wegn 40 and >90000 nM HW receptor GIPyS bindi ng
Menbrangs produced from Chi nese hanster ovary cells
(CHO\-g@xpressing the cloned human M4 receptor (human
Muscariqi c receptor subtype 4, gene bank access
NM_000441), were obtained from Perkin-El ner (RBHWMM .

The menbt re thawed at 37 0C, passed 3 tines
t hrough a 23-gauge blunt-end needle, diluted in the

e 100 mv
T PR et 5’%“&*8*& S AP BOARE | The
yheswidinricdvrigigineraxbewiatnhe conpounds of the invention
were eval uated from 10-poi nt dose-response curves
(three fold €dncentration range) done in 60m in
384-wel |l no peci fic binding surface plate (Corning).
Ten mcroli sofromthe =T sgonse curves plate
(5X concentraffon were tr to anot her 384 well
?ptalnlﬂg the follow ng:1.10ng of hM4 nmenbranes,
o'-; of Fl ashblue-beads (Perkin-Elnmer) and GDP in a
25m yolume. An additional 15 ontai ning 3.3X (55000
dpm) (of yGIPy35S (0.4 nM final) gre added to the wells
resul44hg in a total well volunéiéf 50m . Basal and
maxi mabl stinul at ed [ 355] GTPgS b *%? re deternined
i n absence and presence of 30 nMof jacetyl choline
agoni st. The nenbranes/beads m x mere pre- |ncubated

Ffoﬂlfwﬂgﬁhé’rbl’aégdﬁl% a@&ab&ﬁ%&&ﬂf@@ ] éﬁtS'tér GB Vi - But
Rty drarrodiPidel Py b 'Pﬁaﬁ?vasrafﬁﬁfée ﬁ?%?fsé%%w Dot

pfrdenq@ld)‘romﬂ [{l;&ﬁ@]wmg-dlhydro-ZH-mdoFZ one, fert-buty! (3R)-3-
[(methytsulfonyl)oxylpyrrolidine-t-carboxylate.

Step B: The preparation of Ethyi (3S5)-3-[4-(2-ox0-2,3-dihydro-1H-indol-1-yi)piperidin-
1-vilpyrrolidine-1-carboxylate
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WO 0T mIses at

bi ndi ng was used to assay the antagoni st properties
(1 C50) of the conpounds. The plates were incubated for

centrifuged at 2000rpmfor 5 mnutes. The

radi oactivity (cpm were counted in a Tril ux
(Perkin-El mer). Val ues of EC50, |C50 and Emax were
obt ai ned using signoidal fits of a nonlinear
curve-fitting program (XLfit version 5.0.6 fromID
Busi ness Solutions Limted, Guildford, UK) of percent

stiJrul at ed [ 35S] GTPgS bi ndi hg | og(no!ar |igand).
E and 1 C50 val ues arped as arithnetic
N standargggror of nead ofy 'n' independent

exper jrents. Based on the abovegﬁzfays t he EC50

t owar\ds Yhuman M4 receptors for conpounds of the
i nventinon i s nPaSEP&d to be in tHE range of between
300 ang~330000 nM The Emax (naxkaL ef fect, agoni sm
or ant [ i nhi bition) towards Ry M receptors
for nost ﬁpg@nds of the invention ﬁkre nmeasured to
be in the sange of about 0-120 % Th€ 1Cs0O was the
ncentrati.on of ventlon at
EAPER s Rk feeye AR ab Birrieote e 28
@ﬁﬁuWh@SB$Mﬁ%baxz@ﬂmhh@4ﬂﬁngbﬁbéﬁvbm1vmhédbtﬁﬂ~
LAMRYIES Ry BB cmofoﬁ%@tse%sﬂeﬁoqr 1HRFR @SUMes MEsHaNoLhe

b Srama2a BoRoh RN S A% A B e aM Ny Fe ARG

2.61-R&7 (m,CIOMpLTMZST o, 2tH)e5. 138N, i) risdrss0ch, Ush),r8gsone
grz n%%s@%@@«% fql)ew u%&%%wmw%%%@ 3, Ial@heJ

nb spo

{he" 5 A 7 O%rfﬁgrf@ Bt 1 bihd: el Bt Hod-25éh éw8 %
a2l te. RQu+1G8s.induced Heat Hyperal gesi a Mode
(Prophetic) Twenty four hours before testing, rats are
brou ht to experinmental ts are placed in a
B @Fés‘%‘hx’tﬁ df-ZPXH: é%hV§B’r1’irwéﬁb1 ﬂip'%f-'ﬂﬁ'rrbw rate
gifpybro8dihedi/chiboxylith oxygen, for approxi mately 60-90
seconds, until a light-nmediumdepth of anesthesia is

Al neg, A volunme of 25m of FCA is injected into the
aneous space of the dorsal aspect of the left
pa in the centre of the pads. This creates an
gt i on, with acconpanyi ng edenma and redness, as
wel | a?zﬁyperalgesia, which is fully devel oped within

24 houysy and remains stable for weeks. In order to
assess %/degree of hyperal gesia, the animals are

pl aced on ass surface, and a heat-source is
focused ohto the plantar surface of the affected paw.
Felewin the pFacednre drscribed in Exaimole 16f the titke desaeund mep bbiained

f6th BRHal YepbRGEHANRacE e mBaWE frém eRAIDE the ArsOREEREDM
chiral AD column (20% isopropanol/hexane) was collected as the title compounq; 1H
NMR (400 MHz, METHANOL-D4): § ppm 1.26 (t, J=7.13 Hz, 3 H), 2.04 (d, J =
17.58 Hz, 2 H), 2.11-2.30 (m, 1 H), 2.41-2.57 (m, 1 H), 2.78-2.97 (m, 2 H), 3.18-3.35
{m, 3 H), 3.37-3.50 (m, 1 H), 3.55 (s, 2 H), 3.63-3.82 (m, 3 H), 3.84-4.04 (m, 2 H),
4.14(q, J=710Hz, 2 H),4.44 (t, J=12.01 Hz, 1 H), 7.05 (t, J=7.52 Hz, 1 H), 7.14
(d, /=781 Hz, 1 H), 7.27 (i, J = 8.30 Hz, 2 H). MS (M+1): 358.1
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in Paw Wt hdrawal Latency (PW) relative to nave
animal s indicates a hyperalgesic state. Generally, an

wexpeniasent consi sts of 5 groups. One group i SPEESE208TIEN0556

serves as baseline control. The other 4 groups receive
FCA injection. One of the 4 groups serves as the
vehicle control and the other receive drug treatnent.
Drug or vehicle is admnistered 24h after FCA
i nocul ation. Rats are placed back in their honme cage
for 30mn, then, placed on the plantar apparatus for
Bt 28 drthy! SRBrid-{2omxortbiihygrorrindotd plpipetigia-of
ViRpyiroi@gnéi tabodnatg administration is based on Tmax.
The degree of reversal effect (heat hyperalgesia) is
oPy the ability of a drug to return to normal
I (nave PW). Statistical significance is
det er nj_ned usi ng one-way ANOVA on raw data fol | owed by
a pos{?ﬁgc Hol m Si dak t-test. The |l evel of statistica
Si gni gance Is set at p < 0.05. Raw data are
normal i zed using the followng formula: %
anti - hypenal gesia = (PW.(dose)-PW.(vehicle)) /
(PW.( navelN<PA (vehicle)) X 100. Data is expressed as
mean SEM conbi nati on cont ai ni ng -a conmpound of the
pr esent i nPenti on and nor phi ne at a predeterm ned
ratio (e.g., 0.64:1) may be tested using this instant
del . The ¢ nblnatl n drugs may be adnministered to
FRV 8 PSR SREGRL N BRI 2Py te cHRp A PRoREPared
frdme fegpiuly! (§ B34t (210rp28dirydye-1 8 dgioehy!jpaktidin-1-Vipgrroldiped 1t s

&aeampn%%ﬁ&im@@yl%%@onﬁ&é E)éﬁl%eyl @nm r@@hlm mwzymeﬁeHANOL-

t ai'ne ound

SO T PAL L e TERS Bt Dt S ARy A 58 T i
B.05r{nh, 2 ROBERYE7 hargs,.3.99t3. 82 e, EB&@ .9 (s, t2h~e mmtélﬁ/)rggmmn
%%10&19721?56 %i%géEWY%@dh §ngr e( u5| n the
conpound of the invention and norphi ne S|ngly, then a

EXHNEI1€39. f@(f1—{|(:§|$¢-1-@31(2hixﬁﬁjiri'd)ﬂlﬂ ﬁyli)pgd%mm@.rromd LE|S ghe
Wi Lol scribed in nore detai y

IHDY%MF'TE v 3@% ?’ggndmﬁz Qﬁ descri be net hods wher eby

conmpounds of the present |nvention may be prepared,

m anal,yzed and bi oI Jy tested, and which
ot to be—construed a |ng the inventi on.

2|)1HAITUIDIPEA DMF

3 [4 ( -oko 2, o-1Hind I-1 yl) pi peridin- 1-
yl ] pyr¥ olldlnee xylatel Pi'b erlndln 4-yl -1, 3-di hy
dr o- 2K Tindoi - 2- one ( 6.3 ng, 1 hyl 3-

oxopyﬂ?ﬁgkdtge 1-carboxyl ate (15 qﬁA\JN ) and
0

sodi um t xybor ohydri de

A mixture of ter-butyl (35)-3-[4-(2-ox0-2,3-dihydro-1H-indol-1-yl)piperidin-1-
yllpyrrolidine-1-carboxylate (80 mg, 0.208 mmol) and trifluoroacetic acid (1ml) in 2ml
of CH,Cl, was stirred at RT for 2hrs. The reaction mixture was evaporated to
dryness and the crude was used without purification. To this amine and 3-(2-
oxopyrrolidin-1-yl)propanocic acid (33 mg, 0.208 mmol) in DMF at RT was added
DIPEA (1mi) followed by HATU (80 mg, 0.208 mmol). The mixture was stirred at RT
for 2 h. The reaction was then concentrated in vacuo and the residue was diluted
with brine. The aqueous phase was extracted with CH,Cl, (3X), combined organic
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(424 mg, 2 mol) in CH2G 2 (5 M) and acetic acid (0.5
m) were stirred at RT overnight. The reaction m xture

wor®7msesked with 1M NaCH sol uti on. The or gani cP@EHSE®07/000556

was col |l ected and the agueous phase was extracted with
CH2Cl 2 (2x). The conbi ned organi ¢ phases was dried
over MgSH4, filtered, and concentrated in vacuo. The
crude product was purified by flash chronat ography,
eluting with a gradient of 1:3 EtOAc/ hexane to 1:2

Et OAc/ hexane to give white solid (237 ng, 66%yield).
Phases oks diedaver MgSpPufiltérbé @ndyonceniated é yahas EhdHebiGie was

qag,rfgé b?ﬁ‘ibh MHBMO%,GM e mcﬁ,ﬂ@t éu(n{(@@) Qs %3/0

MO BT A G
Mzs oﬁanhﬁd, as2vHid sdlid (4218 mg, ]49%5,831&){2 1H RMA) (40@VHA, METBIBNO 1
Iy, %pﬁk]q 92 251?) iy H% oHk.0 72 (%86 8), %4(3@7 ", zLDly 333-485 ¢n 35

CThe e it ot . . Ao s 737 s 7
BH). 10S Ha+1): 226, 4. 44 (t, J = 12.01 Hz, 1 H), 7.05 (t,
J=752H, 1H, 7.14 (d, J =7.81 H, 1 H), 7.27

%t, J =8.30 Hz, 2 . Exanpl e 2. Ethyl
Xhorble 30 B3 5 i SMBE TR -4091 ) pi per | i
-aabigpic|od/2. 1ok t-&ylpyrrblidioan foevbpkyste Fol | ow ng t he
procedure described in Exanple 1, the title conpound
vvas prepared from
e [ d| n-4-yl -1, 3-di hydro-2/-/-benzi m dazol - 2- one
3-oxopyrrolidine- 1-carboxylate. 1H NVR (400
: ORCFCRMD) d ppm1.24 (t, J=7.03 Hz, 3 H),
1.65 2,01 (m 3 H, 2.06 - 2.15 (m 1 H, 2.20 (q,
2 H12.39 - 2.56 (m 2 H), 2.73 - 2.93 (m

1 H, (d J=10.16 Hz, 1 H), 3.06 - 3.24 (m 2 H),
3.23 - d_ b, 3.40 - 3.85 (m 2 H), 4.12 (q,
J=6.90 Hz, 2m4)\<427451(m 1H, 6.95 - 7.16 (m 3
H, 7.19 - O(mlH) 10.36 (s, 1 H. Ms: 359.3.

(M+1l) . Exanple 3. Eth
SitgnA. (Beeraparetios éﬁ(fdmg" Slgrmipapenglartiehdi m dazol -
vadypepizdiditabe-sxhbpyatol i di ne-1 - car boxyl at e

Fol  owi ng the procedure described in Exanple 1, the
title conpound was prepared from 5-chloro-1-

(4- pi peri dyl )NEz benzi m dazgkitone hy Ndride (251.7
g1 el )), | 3- oxopyE;,\;iFoI I di n@ar boxyl at e

( ny, 1+nm) thyl 3-[4-(5- NH

c - 2- 0X0- 2, 3 thydro Jgj-Hbﬁmél m dazol - 1-yl ) pi peri di
nlyl]pyrrolldlnekz— ar evvas obt as
)

white solid. 1H NMR (4 THAI\I(l D4 ppm 1. 24
(t, J =7.03 Hz, 3 H, 197214(m2H) 2.1 235
(m 1 H, 2.41-2.59 (m 1 H), 269294(m 2
3.19-3.51 (m 3 H), 3.56-3.83 (m 4 H), . 85- 4003%(7
2H),4.11(q,J=7.1OHZ,2H),447468(m1
7.00 (dd, J =8.40, 1.95 Hz, 1 H), 7.05

tert-Butyl 3-amino-8-azabicyclo[3.2.1]octane-8-carboxylate (480 mg, 2.124 mmol), 2-

fluoronitrobenzene (300 mg, 2.124 mmol) and Na,CQO; (674 mg, 6.36 mmol) in DMF
(20mil) was heated at 100°C for 2hrs. DMF was evaporated and the crude was
washed with brine, extracted with CH,Cls (3X) and dried over MgS0,. After ﬁltration,ﬁ
solvent was removed by evaporation and the residue was obtained as orange oil and
used without‘puriﬁcaﬁon.
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(d, J =1.95 Hz, 1 H, 7.24 (d, J =8.40 Hz, 1 H).
Exanpl e 4. Benzyl

WR2004A§B8Dx0- 2, 3- di hydr o- 1W benzi m dazol - 1- yl ) pCPSEI00T/600556

10

15

20

-1- yl]pyrrolidine-1 -carboxylate Follow ng the
procedure described in Exanple 1, the title conpound

was prepared from

1- pi peridin-4-yl -1, 3-di hydr o- 2W benzi m dazol - 2- one and
benzyl 3-oxopyrrolidinel-earboxylate. 1H NVR (400 MHz,

CHLOROFORMD): d ppm1.74 - 2.08 (m 3 H1 2.09 - 2. 30
( 1y solytion of this agnge off prHpar¢dmboge IH)metindgvas sBrddTn thepreertdy,

3 oﬂ.l@all(adiumbnbﬂar@&al {80 mgdurkdber a I?ryd?@ k9 ogﬁf%relafgr lﬁi gh .
tio) rf?’xt‘i}r%p'éai Ita:[g)_cl%vgr geﬂ?e@d c%wcg@raged tqglicg?e(tﬁytyigﬁ F,
7 azﬁropheryllﬁg"r(o&uﬁ-aeabiqyc!o[a_@ 1REtatss-odbeylateds (M1): 420. 95
Exarrpl e 5. t-Butyl
SSldd e i o s g ol et i
p?é@@mﬂ?[ézd@ﬁ@m BeatbixglaExanpl e 1, the title conpound

was prepared from
1- pi peridin-4- yI 1, 3-di hydro 2/ -/ -benzi m dazol - 2- one

an RH,but yl 3- oxopyr |@I+|ne 1 -carboxylate. 1H

N 00 MHz, CHERC]: d ppm 1.47 (s, 9 H, 1.65 -
(s, H 185—@—2 \02 32 (m 3 H), 2.37 -
2.59 ( 2/,H), g6 - 2. 93 m 1 H, 3.02 (d, J=12.30

06-322(m2 3.23 - 3.37 (m 1 H),

'3.52 (3.63)MN(m 1H), 3.72 (438 (m 1 H), 7.01 -

7.14 (m 3 07.27 (s, 1 H), 9.}1_40(5, 1 H. M5 (M1):

386. 97 Exanpl e %— | sopropyl 4

3-[4-(2- ox02 ihydro 1H benzi m daxol - 1-yl ) pi peridin
e- oxylateStep A. The

% énb%urrlé E %t*(l%dg ] opl?enyl arr)llmo] -azablcF:chIo[32 1loctane-8-

303{ boxplate 6??% g, h)@ﬁbmmolaamml(51pyﬁg al186lmAoB in toluene was

3 (= I W T re e wa d
yrhei wg%gf(elﬂm Q1 24hrd, %1&%«90%0% ??Tg%é&e’ﬁg 4ré%/)v Q%UZ@@l\%a%

w1 A0S e%!relxcgedé/v@ga%l? @ quecB@{eyMg Of. Afi@lzfﬂtratlon and
mpga@ndmh;egnm s gurifeng ihigh @EZHFLE ko Yok Pihp @fld Birodidy ! ]
Pl liahfo bstty oL b%hﬁ

di |bso prop Oi] anm ne u?%%%ﬁ} "yge-aéa WF'%&@C}?Q%@ (15
nio) %Y "Fd%% @K‘B%?Sdiaﬂﬁ%"kaﬁ"?ﬁp {1 He6 mox t8P% Yisd stirred at
room tenperature overnight. Benzyl chI orof ormate (300
r@te ratio . 3

o & é%mat of Bbu| 4.80PLOPY LGN ARG 30, TL)
azalﬁﬁyﬁ %AH??Eﬁﬁll‘ﬁ’ﬁal'dﬁ‘ﬁ“r1rqamﬁ’é¥'?’f@n on prep- HPLC (high
pH) afforded the desired internediate (780 ng). M

y921.16. Step B. The rearat| on of benzyl
(1 pyrrolldln 3- y dridin-4-yl)-2, 3-
d| - bemzh M dazolNe /Kcoar boxyl ate The

[ nter ms;lﬂ ate (780—ncg9_f_£om Step A was dissolved in

nmet ha (30 )2 raBrioAd, N
CHZCIZ/HOAC \

)\_ & A \C/\N \fJ
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HCI (6 nlL, in dioxane) was added. The m xture was
stirred at roomtenperatureoverni ght. Renoval of
W@ e007amsss provi ded the pyrrolidine internedi at BCEHSEI00B000556
HCl salt (730 ng). M5 (Mtl): 420.97. Step C. The
preparation of |sopropyl
3-[4-(2-0x0-2, 3-di hydro-1/-/-benzi m dazol - 1-
yl ) pi peridin-1-yl]pyrrolidine-1-carboxylate 1 M
i sopropyl chloroformate (0.35 nL, 0.35 mmo), in
toluene) was added to a solution of the pyrrolidine
| nt ertereBlitaltde 20432 3nityydre-1 2BBnaimidk2p|-1-Ahet

%%bﬁ?%@ P ?qogtgll;b\[é @Jr!%x?lﬁte((%?e rﬂ&-b 518 mftio Bh@tipRshare (8

re was'stirre roomtenperature,
A AN PR P00 W R i s i 06 B PRB A Mo
eWMbdnpted 5DEryB8s atdyttls agénodsyseswidgout fudficatianv eThis amine,

SRR Bl (11% e MRS P OIRA ahdedRiH, | 20 g 10%

R@ﬁﬁiwloor@fyde% o e nEsp FeRcags B e s v
peedtesd at\WTi cﬁkmrgats 'murrdaefchcmdnlﬂnremae padlied @it HtdNaOpik) .

Kl e R oy e %gg&sgnagéqas% aegde 4n BD) C.E(w

8 hwom@eggrg(agic anspB wagydripd) oyeg | Mg% H)flltereéd A o&cenj’ate
Wzcuol T crudd pf&duct whs@drifletiby RighH BPLPO to- aﬁBrdﬁﬁ)a iy 3 H)

4.69 1
gﬁyﬂpoémgo'sﬁx%i@%g 0"93- iRy 051/9% rézﬁ?lé‘gzol AX_;‘? l.VH;én:
Irdigygolyagicst-ayll PESE%'H*EF @ C?rb?‘yﬁﬁswﬁr"@f?&eg RIS eﬁéhds(ﬂ ¥ ar
m@t hm;iy.era) EX amH @Gk, MBTHANDL-[):3. dpth 616963+ (mhHa H).1 (m
Fromthlm AR AR I s

>2+8)4,:a dmi aﬂhsmw Vo $dia ithe- 2 3R Box i adé- 3@8#%%*%9
uhe (§iurd 1.6 HA R ogecBere7 s, Exash . B, (mt HE). Mst(ve1)cssgRound
was prepared from

1- net hyl - 3- pi peri di n-4-yl -1, 3-di hydr o- 2H- benzi m dazol -
Exgmple, 311E1hwm4((lrﬂ@°rm2\z°x0@ﬂ_@adrmﬂrbb zimidagolih-1 25 (t,

er@ﬁdnh'zlwl]ﬁyﬂfﬂhdlrib-ﬂéarboxl/la&? (m 3 H, 2.07 - 2.27

*

IO

20 o

Following the procedure described in Example 30, the title compound was prepared
from tert-butyl 4-aminopiperidine-1-carboxylate, 2,3-difluoronitrobenzene and ethy!
3-oxopyrrolidine-1-carboxylate . 1H NMR (400 MHz, METHANOL-D4): § ppm 1.14~
1.31 (m, 3 H), 1.81-2.06 (m, 3 H), 2.47-2.69 (m, 2 H), 3.18-3.48 (m, 8 H), 3.54-3.69

25  (m, 1H),3.73-3.88 (m, 1 H), 4.11 (g, J =7.03 Hz, 2 H), 4.46-4.67 (m, 1 H), 6.82-6.92

(m, 2 H), 6.98-7.09 (m, 1 H). MS (M+1): 377.3
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(m 2 H, 2.36 - 253 (m 2 H), 2.75 - 3.04 (m 2 H),
3.05 - 3.24 (m 2 H), 3.26-3.38 (m 1 H), 3.40 (s, 3

wof00318685 3.78 (m 2 H), 4.13 (q, J=7.03 Hz, PCHHE2007/000556

10

15

4.31 - 4.46 (m 1 H), 6.91 - 7.00 (m 1 H)17.02 - 7.14
(m 2 H17.25 - 7.32 (m 1 H. M 373.3 (MWM1l).
Exanpl e 11. et hyl

3-[4-(1H 1, 2, 3-benzotriazol -1-yl) pi peridin-1-yl]pyrro
i di ne-1- carboxyl ateFoll owi ng the simlar procedure of
Exanple 1, the title conmpound was prepared from

Exdipi® BN Xty Y45 Fidodo-2 0x%0-D 8 ARy tird-B2-béreiniyiastodth| or i de

38. 7. , oxycar bonyl - 3- pyrrol i done
§'i%"f”ﬁb"?a¥”p#ﬁ%.t‘g)é't"ﬁ@h%“g%tfl4- (1 H1,2,3-
benzotri azol -1-yl ) pi peri di n-1-yl ] pyrrolidine-1-carboxy
| ate wagy obtained as white solid. 1H NVMR (400 MHz,
D4): d ppm1.25 (t, J = 7.13 Hz, 3 H),

1. 007 1H, 2.13-2.32 (m 3 H, 2.34-2.65 (m
4 HY 2/96-3.43 (m 5 H), 3.60 (t, J = 10.94 Hz, 1 H),
3. 69- 3. m 1H, 411(q, J=7.03 H, 2 H,
4.88-5.92 )m 1 H), 7.34-7.47 (m 1 H, 7.54 (t, J =
7.71 Hz, H, 7.84 (d, J =8.40 Hz,. 1 H), 7.97 (d, J
= 8.40 Hz, H) . Exanple 12. Ethyl

3-t4-(2-0%0-i1, 2-di hydro- 3Hi ndol - 3-yl i dene) pi peridin-1
- yl]lpyrro 'HLR@Q;;carboxylate Step A. The preparation
of 3-piperidin-4-ylidene-1 , 3-dihydro-2Hindol-2-one
Oxi ndole (5 g, 37.6 mmol ) and 1-Boc-4-pi peridone (7.49
goiloalzug%d'ﬂl@de%iuré Bedvhtidd i 20hprd 30, B digdop@birdiwes p(e;.ﬁaréﬂ .
. \ e ref.

Pl Sy PP FLpsap a1k S e
prapvirgidingt! erathaxylatco! IHIWYIR (100 M, METHAMPleDHag ppm 125 (&, J
CoN@eRt § Al ©thslabo(RACHA), kAo gy e SSH), biie2/0e ghdue), 9as3.35

treated with, M | i ollect ed
95 1) PP PRAT e G o S0P 1 SaT el R L
tHzi 2d), 6 D42 (85! 1308.77-5188 (nalPdvie?-$dldd ) § HEB 8 dZat B)- ( 29)
ophsseryed in CH2C 2 (100 nl), trifluoroacetic acid
?@§nt) was added and the reaction was stirred for 2
hrs. CH2CI 2 was concentrated in vacuo to dryness. The
ExhmplecsssEtoyil3- bl alyb diaxed, Sadibly dred H-benzimisisgol-1-
j £l Gatd . eparati on of ethyl
%Féﬁg?&z}?gx@? i"{'ﬁdg@dﬁ?%ﬁ'-a? i ndol - 3-
yl i dene) pi peridin-1 -yl]pyrrolidine-1 -carboxylate
Folgowi ng the simlar procedure of Exanple 1, the
tit] e cenpound was prepared from
et i n-4-ylidene-1 , 3-dihydro-2Hindol-2-one
%37 mmol ) and
ycar bonyl - 3- pyrrol i done ( 100 ng, 0.637 mol).

chl or 0{2- oXo- 2, 3- di hydr o- 1H benzi r ni dazol - 1-yl ) pi perid
in-1-yitpyfrolidine-1-

a

o
0]

Following the procedure described in Example 30, the title compound was prepared
from tert-butyl 4-aminopiperidine-1-carboxylate, 2,6-difluoronitrobenzene and ethyl
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car boxyl ate was obtai ned as yellow solid. 1H NWMR (400
MHz, METHANOL-D4): d ppm 1.08-1.37 (m 3 H), 1.65-1.96

W@ 2007443%32. 10-2.28 (m 1 H), 2.46-3.85 (m 16PEH/SE2007/000556

3.99-4.24 (m 2 H), 6.84 (d, J =7.23 Hz, 1 H),
6.90-7.07 (m 1 H, 7.10-7.35 (m 1 H, 7.61 (d, J =
7.81 Hz, 1 H). Exanple 13. Ethyl

3-[4-(2-o0xo0-2, 3-di hydro- 1Hi ndol - 3-yl ) pi peri di n-1-

yl T pyrrolidine-1 -carboxyl ateThe title conpound was

repared as by-product from Exanple 1 St.ep B. yl
v s d-obomt AN P MaaTE TG Sh T vedi 120 |
py el nes e crobagyl BE.@ HypE3BhsAimdd) 25724094 (@, 8 ol).i d.

T DAY - 16r1 @7 3
LR L0 180 ST L b byt o iyl o
46455 119, 85065280, (1), S 16 o SO NBBHONETE 1)

3.75-3.94 (m 2 H), 4.11 (q, J = 7.16 Hz, 2 H), 5.47

S et ' = 7. 99-7.05 (m 1
Eameo 54 etn Sqee oy Fpfo-2 ] ffurcytifhonglnilipol1 75,41,
1hriperidiy v wsrolidinefl wagbopy|ate|

(3S) - 3-[14- (2- oxo- 2, 3-di hydr o- 1W benzi m dazol - 1-

yl yprper\di n- 1-yl ] pyrrolidi ne-1-carboxyl ate Step A
Thep ion of terf-butyl

F3R3- [N net hyl sul f onyl ) oxy] pyrrolidi ne-1-

car boxyl To (R)-N-Boc-3-pyrrolidi pol (5g, 26.7muol)
in CH2CL2 (\Om) at OOC was added Et 3N (4. 12g,

40. 7molY)f ol | owed by net hyl sul fonyl chloride (3.81g,
33.25 mol) in 1ImM of CH2CI 2 slowy. The reaction

m xture rmed to RT and stirred overnight. The
crude was hed with sat. NaHCO3 sol ution (1X ),
extracted wt 2 (3X), and dried over MgSHA.

After filtratpon and evaporation, the residue was
purified by chromatography on silica gel with 30%

Eploainorieacpreders dagaibsddn Exagnine¥dyhatide qoBtPpwighyAs prepared
ergﬁ)zt%erL[nﬂ gﬁwﬂy)bﬁ»Hﬂicﬁr@ﬁyda)baﬁwdt@yz,nﬂifhbcﬁh!m’htmbénzeam hodetiyat Ie
. . 00.2% . Step,B. t }

o gL B EAREEPALTAARD. B Bl V1
Y= ol s, BiH).r-78-303 (py 8 HbRi28i(thé= 12.8xHb XY 2&2.6D(myédhb:
@lo@%ﬂ?{b H?'s@‘s@ws M, THYBR1-8.80Tmf eny 4 Butdyl=7.16 Hz, 2 H),
o i, TE. Bpoel Yy SBY LYY L B's B Rzl 1AM @
#3722 ketn-11H)bda fiti)@dzel i nyl ) pi peri di ne (250ng, 1.15
mmol ), 4-nethyl-2,6-di-tert-butyl pyridine (663 ng,

3,23 ) in 5 n I dil.m qf, | r I
Eraonl o g AP B S FOp St Gt Sl AL PRy
Hientioidazolelsy pireridtn- Ly oy blidinge E-AArOPREIS and{3R) Ethys3-14-
HESD-RRAEE: dGaro [ BimifsbiL AR gAskriid-Nyllpyrrolidine-1-

carboxylate
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CH2Cl 2 (X2). The conbi ned extracts were dried with
MpSH4, filtered and evaporated. The resi due was

w@eoo7fliexses by high pH HPLC to afford title conppUrSEX0QZ2600556

, 28% . terf-Butyl
(3S)-3-[4-(2-0x0-2, 3-di hydro-1/V-benzi m dazol -1-y!)pi p
eridin-1-yl]pyrrolidine- 1l-carboxylate was obtai ned as
white solid. 1H NVR (400 MHz, METHANCL-D4): d ppm
1.42-1.93 (m 1 1 H), 2.14-2.37 (m 4 H, 2.44-2.61
(m 2 H, 2.83-3.28 (m 5H)1347358(m 1 H, 3.67

(t, 4 =H10.74 Hz, 1 H), H40 (m H6.99-7. 13

(;@:H»:a 31-7.40 (m 1 Exsspl e ﬁhﬁo

G: T4 (2 O)élﬁ'algepg’ratgll\ - TR benzirm ZON'l'yl)pi pe
rrolidine-1

ridin- '] py -carb | at eA m xt of
ferf-butyl

(3S)-3-] N (2- oxo- 2, 3-di hydro- 1Hbenzi m dazol -Ni-yl ) pi pe
ridi n-l-@pyrrolidi ne- 1- car bo te (84 ng, 218
mol ) and-tNJ féuoroacetic acid ( bn 2m o & 2
was stirred &t RT for 2hrs. The readti on m xt urelwas

evaporated to dryness and the crude was used w t hout
gurification. To this amine in CHaCl2 t - 50C was

Briendd frer3 R 34 Wasi seprkeiad By chieifiiLEH T G SpRipRaReldn (21. 7

" Agkand).CAIralt JolumM @ diveaed bdintidthotd & whita@slidSkbrhgrard at -

Ion mxX I one et ween

elipptppok @W@JWH@X&‘%&W@%%&M%@ WHZhEETRANGLlaR4)e?
vbrh h.26KH2.CF B.98 X2)3 H)T h@0-6 98 h,1sed), 2%4-2.38 (n, 3WB| 24492 B(B@h

|
ohhin v H% ETaeER A B 3BT, ¢ 115 s i MES
E@WW%@@ B4t (0(2 =dX6-Hz; %Hﬁﬁﬁfrﬁ%imi—b’é}wﬁﬁWdaﬁfﬁl&H
Y3y )spier Hdi n- 1-yl ] pyrrol i di ne- 1- car boxyl ate was
obtained as white solid. Retention tine = 5.31 9n n,
Kr: 0.28 (Chiral pak OD colum, 4.6 x 250mm col um
OV %@f@hwe é%béigléh@e’terﬁioﬁ tre= ﬁ@émnm (159 FoRopareDn VHz

N&Ehké\l}slﬁlad%& OD@olRA) 416:280rkrh coldmim. B 1R (Ao M) |

Fefghnatit Soeg 3-8 g Dol D T

@), 2144960 (81, 8D, 2 @43 M. 2 HHB, 123.287m32 7D 3(2/3.40 () 1 HY. 11
G%2-3b4Fm, 7 11}33 B73.78 (rh|)1 H)44 24cq4J 38.16Mz, ﬁ-Hj")lQﬂr-ﬁ 39%1171 B0

%%7 19’_% ’2§é g?’é%@ [T”hydro Exl_flggln; rlnGdazEE)I y1 yl) pi pe

ridin- 1- yI]pyrroI|d| ne-1 -carboxyl ateThe solid from

exaiPik 87 dnd\BRani 16 83. \(58) Elaw: 8- (eahethﬁlzczw @am@oqw- um

R e R e S R L RS
Tiethyb2 oxed Shrimdse-il - beﬁzmudtaz@-w@nweuwa 1vw19yuehob¢em -ned
RyrbeRari son of its retention time with conpound from
exanple 15. The first fraction was the title conpound,
and the second fraction was the sane as Exanple 15.
HPLC Retenti on

A0GbB5e WP BSerdlich dlEDsVRE G (85 D@ﬂ&%ﬁ?lﬁnoheq nch the

-70 -



1

1

2

0

5

[

time = 5.021 mn, K: 0.21 (Chiral pak OD colum, 4.6 Xx
250mMm col umm 40%kt hanol &\vet hanol / 60%exane, single

w@eak)425851 NVR (400 MHz, METHANOLD4): d ppm 1.PS&I/fE2007000556

=6.93 Hz, 3 H, 1.70-1.93 (m 3 H, 2.14-2.35 (m 3

H, 2.44- 2260 (m 2 H), 2.88-3.10 (m 2 H), 3.12-3.24

(m 2 H, 3.26-3.40 (m 1 H), 3.52-3.64 (m 1 H),

3.67-3.79 (m 1 H), 4.11 (g, J = 7.16 Hz, 2 H),

4 24 4.38 (m 1 H), 6.99-7.10 (m 3‘H), 7.31-7.39 (m
Exan'ple 17. I\/bthyl '

- 3{[ 4- (2- ox 18- di hydr o- 1H- benzi ni dazol - 1-
e)s:t:dl nei@*?w@l i di ne-1-carboxyl ate Fol | owi ng
cedur cribed in Exanple 15, -the title
conpou was prepar fromfe/f-butyl
(3S)-3:[4)(2-0x0-2, hydro-1
W benzi m{ dazol - 1- yI perl din-1-
yl] pyrr%;zji ne-1-car yl at e and
met hyl c r bamat N1H MR (400 MHz, METHANOL- D4):
dppm1.64jr3/(m 3 H 22.35 (m 3 H),
242261(%2H),2851308(m2|—|) 3.11-3.23 (m
F%Ilc)\'/&ng ﬂ::)’e gréceﬁurégegcm)ed]m E% ?é ﬁzanﬁ 3§ ]’(hé me cari]ggupgfs \ggfe

piEPaGe OWTQW' ¢- am)nopwdw ffrbomﬁse o Eﬁfa}'fﬁ—r e 18.
ﬂb@omﬂﬁl‘b@p;elne and ethyl 3- oxopyrrohdme 1- carboxylate
Zﬁ) @rfP'i_g %I owi ng

é]ialg%B)O)m R°’§4 N%i’kgzg
7y é—P eri 1 | ne car
143d12p Hbé&éﬂéﬂd@ 'r‘)i %@&2% (Exdp? -84 (653 M), Red02;56) (. 2

cnmmm(m/vaa) Bregaved.srrem fesbi BIsbYh, 1 H), 3.55 ¢, J=9.18
r&f’ﬁhh%&% A pr d' h%g?{z]?ll-l) 4.20-4.34 (m, 1 H), 6.80-6.85

Zl'm
(511 By P88 9@. rneU:D & w NS Mgy 373.3.

i soprspyl chl orocar barrat e (66%yield). 1H NVR (400 I\/Hz

b Brare a7 TR God R en AlloSodls eei §2 %> 1)

T3, 3 B),5 533, 88$m(311ﬁ) 2.0B{p.27 B0.7HA2.05 (5( BriH), 2.492,564md% -
. 570§ 5 (m’lzfdé 3.68.09=8. 532612(.%) 3.2lls.36 (m21Fy 343 ¢(MR o s H) -

&

s R B 28, RrbABTRY T 10 eyA g 2Pt 4. o35Ber
(mi hH), $18-6.9% (8- dihy.80 (5; 2H. yenkkmi: 82&d| - 2- one Fol | owi ng
the procedure described in Exanple 15, the title

d 4 f - but
SR8 8 ST D et sty
beptipjlagdri-ypipetidin-tyippyrolidine-ticarboxilata nixbBR) ethgl 3[4 ¢6-
ms&gm&@&%@emﬁw&amaa@a Lﬁﬁ%’wadm ﬂylfqpfn%hh ihbR. (400

%rbféY'Etesz(m 3H) 238252(m 2H) 280291(m
1 H 2.92-3 05(m 1H, 309 32(m 4 H, 3.42-
392(mH2 , 4.13-4,32 (m 1 H), 6.92-7.00 (m 3 H),

(m 1 (ML) 383 3Exanpl e 20.
-9- [\% s (Plydrofuran 2-yl carbonyl ] pyrrol
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yl } pi peridin-4-yl)-1, 3-di hydro- 2H benzi m dazol - 2- one
DMF A m xture of ferf-butyl

W@ 3®yARSB- ( 2- ox0- 2, 3-di hydr o- 1f / - benzi m dazol PAF/§EIPT/AW0556

eridin-1- yl]pyrrolidine-1-carboxylate (56.3 ng, 0.146
mol ) and trifluoroacetic acid (1m) in 2m of CH2Cl 2
was stirred at RT for 2hrs. The reaction m xture was
evaporated to dryness and the crude was used w t hout
purification. To this am ne and (2S)-

t et rahydr of uran-2-carboxylic acid (17 ng, 0.146 mmmol)
EOHOWPAQPFOWWSWGM Expropta3Q gndsist fhe f'f&ﬁ GogRRHIBYEBATU
ré@ratifionYed-B6tyInraphinopipéftihe- é@trkhdiﬁatﬂla&nﬁsthow 2d at RT for
f%ﬂ%nltrl&%één%aa%& e{RgJ 3"@?%@]“1%“ %Fb%!&}lét&‘t ed in vacuo and

rine. The aqueous phase
Iggeer d XErempleet®)- iHNVIREMplz, (W@)HANﬂ#éDf’do}nwn‘e%B (brgali c

N8 $89.68a8.87 (rh,&0H)QWRL 2%§%Hfz det-ersdm, 2Afk.79 - 3.04 (m,

%W@Jﬁ%ﬁ&%%%ﬁ%"a%ﬁ@ W‘%%M%S% AR

(m,@tl)@(/gs)smztog(q J=7.03 Hz, 2 H) 4.20 - 4.35 (m, 1 H) 6.61 (dd, J=8.59,
1§84, etH) sy di, 9fdisn. 1 ¥ 636 RP WA dsn¥S. @{l) .S By sdPsp per
di n*-yO- I . S-di hydr o”"Wpenzi ni dazol - '2-one was obt ai ned
as white solid (12.7 ng, 23%yi el d) -1H NVR (400 MHz,
IMETAHANarDiE) 40). d1 HDNMR 1408 3/1Hz, METHANGL-B8) Hpm 123Hj), J=7.03

He, §1—D26§01 @Jﬂm% @)20922%%?1 301%2(551 2259;%(2?%) %?”9 43@4§(m( m

s e 2390 e (b LBl . 10 588 75 v
((ivi-H) 3.73853 B) ER ey BHz, 2 H) 4.20 - 4.35 (m, 1 H) 6.61 (dd, J=8.59,

ﬂeﬁz 138k {0, Ukelod s yh o BERP YL 1127 Y MSHRIDgbd 2y T O
yl } pi peridin-4-yl)-1, 3-di hydro-2H benzi m dazol - 2- oneFo

Exaomplendty. tEtbylﬂBS)eEHh(ﬁeyﬂﬁ%ﬁXahﬂ%&idﬂh;ﬂdrEMWnEmﬂ&zolthe

| ﬁdi‘?u hdiidRs. fromte/f-butyl
)Q)Igg)e rmibg o>l<o 1%5@?5@[!&3?0 1 Wbenzi m dazol -
-yI)plperldln 1 - yl]pyrrolldlne 1- car boxyl ate and
1-methyl -HL Wpyrrol e-2-carboxylic acid (95%yvyield). 1H

N N/ti_z VMETHANOL-D4): d ppm 1.97-2.16 (m 2 H),
2, 74T 1 H), 2.47-2.64 (m 1 H), 2.79-3.00 (m

WCH) 3 -3.46 (m 2 H, 3.64-4.06 (m 9 H), 4.09-
4.32 (m 14.52-4.68 (m 1 H), 6.03-6.15 (m 1 H),
6. 64 (d, 2.73 Hz, 1 H), 6.85 (s, 1H), 6.97-7.20
(m 3 H, 7\135(d,J:664Hz 1 H. M5 (M1): 394.2
Exan'ple 22.

1-(1-{( SS)C[M (2- oxopyrrolidin-1-yl)butanoyl]pyrroli
di n- 3-

yl } pi peri di n- 47{)\4_/3 di hydr o- 2H benzi m dazol - 2- one

Fol l owi ng the Procedure described in Exanple 20, the
title corrpound was prepared fromterf-butyl

éSQ?A 4- (2-0xo0-2, 3-di hydr o- 1W benzi m dazol - 1-yl ) pi pe
e TT pr?ﬂaf%'?’r‘ PigPiF- B‘r‘tﬂ@ 36‘5%’83@?!“3’% &viepygolidine-1-
dhrboRdaxopyrrol i din-1-yl)butanoic acid (49%yvyield). 1H
NVR (400 MHz, METHANOL-D4): d ppm 1.68-1.96 (m 5 H),
1.95-2.08 (m 2 H),

-72-
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2.13-2.40 (m 7 H), 2.43-2.60 (m 2 H), 2.83-3.38 (m
7 H, 3.41-3.54 (m 3 H), 3.63- 3.74 (m 1 H),

3 H, 7.28-7.42 (m 1 H. M (M1l): 440.2Exanpl e 23.
1-(1-{(3S)-1-[3-(2-oxopyrrolidin-1-yl)propanoyl]pyrrol
i di n-3-

yl } pi peridin-4-yl)-1, 3-di hydro- 2W bepzi m dazo! - 2- one
Fol | owi ng the procedure described in Exanple 20,
1-(1-{(3S)-1-[3-(2-oxopyrrolidin-1-

yl) propanoyl ] pyrrolidin-3-yl}pipe&ridin-4-yl)-1, 3-di hyd
ro- 2 benzi m dagol - 2- onewas prepated fromferf-butyl
(38) 3-[4-(2- %fQéi 3- di hydr o- 1H benzi ni dazol - 1- yl ) pi pe

i di ne-1-carboxylate and
i1- yrypropanoi ¢ acid (88% yield). 1H

ri 1- yI Ip
3- Noxopyrrol

NI\/R( HANOL- D4): d ppfNL. 69-1.94 (m 2 H),
1. 97 o};m . 2.10-2.30 (M3 H), 2.38 (t, J =
8.20 Hz,”2 H), 2.43-3.08 (m 7 H), }3d0-3.70 (m 8 H),
3.70-3.83 (m 1 Hy, 3.89 (dd, J =d1.5%~ 7.23 Hz, 1

, 4.28-4.45 (m 1 H), 6.99-7.08 (m/2'H), 7.10-7.16
a stirfgd and ballthg MidGre (EMS)-1-bbb-3-alvRofkyMsildine 4853 |ﬁ|¥1§l5m| e

Zﬂo’tasswm carbo?date 12742 mg, %—3 glm()% and ethanPlrgglolna.l Waﬁ_aci;:llesl Br,oapano
yiN SS §)Y¥ 8PP r?f %mwe}%’ug qf@ﬁ-qﬁhy&Nyme)thyL4 oxo-piperidinium (2 g,
, B39 mmptl frov2aM bemiz)i IThel gsaeton %M@wgé')reﬂuxed for 20 ml

1sm(b3;ec{u6|$t§)poﬂfecﬁ %fo(vga"cé? é %d éﬂll l\pao}-l %lll)txgn ?58 ?nnL())yvas] apd>(/jr ol

I ghe ’H‘i‘%@%ﬁ?ﬂ?gﬁ%”ﬁ? 8%12'8% Ofpi206TheSmyeold whé Qurttrarol ) i n
ma@f@dwv)h ROAODC) W8 cardsled el b i KABS AT Blidro

t
Ve o F’“g‘}ﬁ"’wﬁasv%?ie 5V hiBPy RN
°>?1Pu¥'1§’ Z W%SHE‘H@PPQ%H vﬂipymlwmarle:a\fmswaww&ed to

Fobtainred as white stid @bio.g, Fdve yieilgRel Nk (HWMHE Q:H’I‘!%)?{OFORN{ D):

BB B oo P S B 0B A o s 2250 )
(ﬁ‘d3 H'P%éé Zc%’éi“ ‘F\/dls@)@8 3}% r1 i) B15 &t U eroaadiz, 1 H), 3.23-

33 or at), or5-3Ad2emy 28).due was purified by high pH HPLC
to afford 1-nethyl-3-(1-{(3S5)-1-[3-(2-

Q rrolldln 1-yl) propanoyl ] pyrrolidin-3-yl}piperidin
§3 F{}Jg P PEePaTatigeT derotvbe (RS)-Pr(darmiodpipeBidinre/)) b kbi@ne--
tabédate 1H NVR (400 MHz, METHANCL-D4): d ppm 1.68-2.10
(m 5H, 2.14-2.38 (m 5 H), 2.43-2.69 (m 4 H),
2.83-3.11 (m 2 H), 3.12- 3.24 (m 1 H), 3.24-3.35 (m

3 , 3.37 (s, 3 HN3.44-3.61 (m 3 H), 3.62-3.98 (m
2 y 4. 21- 44(W©H), 7.01-7.17 (m 3 H), 7.36 (d,
IN=71.42 Hz M5|(M+1l): 440.2 Exanpl e 25.

( g) yV- et![‘ﬁaPA% [ 4-N2- oxo- 2, 3-di hydro- 1W benzi m dazol -
1-

I)p| pewnkgh,n- 1- yI pyrrolidi ne-1-carboxan de A
re of ferf-bu yI

(38 0[4 (2- oxo- 2, dro 1H benzi m dazol - 1-yl ) pi pe
r|d| ]pyrrolldl rboxyl ate (86 ng, 0.223
trlfluoroacetl cid (1m) in 2n
To a mixture of fert-Butyl (3S)-3-(4~oxopiperidin-1-yl)pyrrolidine-1-carboxylate (200
mg, 0.75 mmol), ammonium acetate (575 mg, 7.5 mmol) and sodium barohydride

(56.7 mg, 1.5 mmol) was added methanol (10 mL) at RT. The reaction mixture was
stirred at RT for 12 hrs and concentrated in vacuo and the residue was diluted with
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of CH2Cl 2 was stirred at RT for 2hrs. The reaction
m xture was evaporated to dryness and the crude was

wais@d/1wesshout purification. A mxture of CDt (BRSEI/AER007/000556
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20

25

0.1 11mmol ), ethylamne (0.1 11mmol) and DI PEA (1m)
in CHCl 3 was stirred at RT for 15 mns. To this
reaction mxture was added the ani ne prepared above
and stirred at RT for 12 h. The reaction was diluted
with brine and the aqueous phase was extracted with
CH2Cl 2 (3X). The conbi ned organi ¢ phases was dri ed
oRFiBe- RpStoveousiphaseiwad extraatéd wiinE iRl (3X)e Thé pombired orgaliihe

r @ebeligas\wasd Pur Misedhivedndridlomisn G, Vel The fid D G as
(A GRRbL st g g drgpeo 0915 -

t groipepiperidi-dadmirolidine-1-carboxylate was obtained as colorless oil (51%.

‘L%‘ﬁ’. ﬁ‘ZW e DR DB a7 A S

mvEg): IETE-ERNY 3 B4 P:59¢-98 6 anm 3]19 (ot H)33 f§-3.33
1(m73H)243CB£{4mn SHH), 2.12-2.34 (m 3 H), 2.40-2.58 (m
2 H, 2.84-2.97 (m 1 H, 3.02 (d, J =12.11 Hz, 1 H),
3.16 (t, J'=8.79 Hz, 2 H, 3.23-3.39 (m 3 H), 3.56
(Yter G- Thegorgigaratipn of ity (38)-3-K-(Btoyand-2=o0x@-28diero-1H-H) , 4. 16
(Henzidhidazdd-1 41fpibeidind -yyrrofkdirdSt- é’ar&&ylétm 1 H, 6.95-7.16
(m 3 H, 7.23-7.40 (m 1 H. M (Mtl): 358.3 Exanple
26. Ethyl

- 4{{ 2- 0x0- 2, 3-di hydro- 1Hi ndol - 1-yl ) pi peridin-1
idhne- 1- carboxylate Step A The preparation

OfictBrF~bu . .
(3S) - 3-[ 4- f2- oxo- 2, 3-di hydr o- 1f/ -i ndol - 1-

yl) pi peridin-\l-yl ] pyrrolidine-1-carboxyl ate Fol | ow ng
t he proce described in Exanple 14, Step B,
terf-butyl (8S)-3-[4-(2-

0x0- 2, 3-di h -1/ V-ipdo!-1-yl)piperidin-1-yl]pyrrolid
i ne-1-carbo te (24% yield) was prepared from

1- pi peridin-4- yT];-/ ~3—di hydr o- 2W i ndol - 2- one,
te/t-butyl - (3R)e3-

[ (et hyl sul f onyl ) oxy] pyrrolidi ne-1-carboxyl ate. Step
B: The preparation of Ethyl

(FRipwirgy- thejprogedyresieseriBedin Fyatnde 30-6temal 6B dndyExhimplp @5,iticd N-

lxtlélkdnﬁb)éﬁﬁdl&éschrélﬂrell fm%%b@%M'(?é)%ﬁ@ 'ah]%’b B&;cﬁn- 2 l)@%rmhh iR
H-caﬁnp e)ﬁte fe:%%cr’ Etﬂuoronltrobenzeggand ethyl chloroformate (44% nB)
(1BIHMFB (4D MHZ, MR THANB-IH) hdyshmot. 24, iundoR 3 Bz, gIH) pi.gaer 9k - 1

GMJZ!)/PVM% 2::0'3;? olg1- §§gz<%gg¥l' A %Ea% %\@1849@'2? Of?ﬁ{lm
% 303"% '36§<fv1r)1 Hp3 @ﬁ3(7é<mﬂ K, ‘1706?8JF|2292‘D4—%H)
#.25942. (@01 tim7.1% () = 8204%; 2HR7.3¢M47ImH) H), 2,808, 2 HQ g M
? 3,383218 3.35 (m 3 H), 3.37-3.50 (m 1 H), 3.55

H, 3.63-3.82 (m 3 H), 3.84-4.04 (m 2 H), 4.14
(9 J =7.10 Hz, 2 H), 4.44 (t, J = 12.01 Hz, 1 H),

Exflbpled2. Ethyl @BSp3- [mrchiorbm,oxz-zh‘ldlﬁﬂroﬁ H'beZz@ﬂdalzgla'f -
@plp;?ﬁr? ﬁi}p;ghﬂ,n% 1 carboxyla?e ML)

(SR) 3-[4-(2-oxo0-2, 3-di hydro-1Hindol -1-yl ) piperidin-1
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yl T pyrrolidine-1 -carboxylate Follow ng the procedure
. described in Exanple 16, the title conpound was
wobioaitmses f rom chiral separation of racem c ni RECTIBE2007/000556
fromexanple 1. The first fraction fromchiral AD
col um (20% i sopropanol / hexane) was col |l ected as the
title conpound; 1H NMR (400 MHz, METHANOL-D4): d ppm
1.26 (t, J =7.13 Hz, 3 H, 2.04 (d, J = 17.58 Hz, 2
H, 2.11-2.30 (m 1 H, 2.41-2.57 (m 1 H), 2.78-2.97
(m 2 H, 3.18-3.35 (m 3 H), 3.37-3.50 (m 1 H), 3.55
(s, HH 3.63-3.82 (m 3 H, 3.84-4.04 (m 2 H), 4.14
(%@E Hz, 2 H, 4.44 (t, J = 12.01 Hz, 1 H),
z NJ = 7.52 Hz, 1 H, 7.14 (d, J =7.81 Hz, 1
H, 7.27\(t, J = 8.30 Hz, 2 H. M5 (M+l): 358. 1Exanpl e
28. thr@(j
(3S)-3-] ,\{ 2- 0X0- 2, 3-di hydro- 1H i ndol - 1-yl ) pi peridin-1
- yl]pyrrotidine-1 -carboxylate Foll ow ng the
pr ocedur e /dée cri bed in Exanple 26, the title conpound
was prepar rgmterf-butyl
(38)-3-[4-(2?3?0\4/3 di hydro-1/-/-indol -1-yl)pi peridin
-1-yl ] pyrroli®dine-1- carboxylate and mnet hyl

ﬁ&hb%ﬁor% Iﬁ&%@hre‘ @e@c/ﬂ&éliﬂ Fg)ampl% 'j'I let{e%gpl Mﬂéwa Hfrepared

Eorg ?rtZBL{f%( M& ﬁgrﬁ‘yoplpfng} (Iéfl)wokqxﬁe-&cqzsoxylztesé Igro@s (m

RuokdnjtroBer2Bredarid Athimhlobidrnate 31680yiAd)3 2H (\IMR (#00Hy1Hz,3. 94 ( S,

E}ZEWIAN% 52)755%m; 17 81% ?’Q%IJ‘%_‘% ijg% ?\/ﬂ 3 ’5} 2 &S-ZEZ%

9§), 2.33-2.51 (m, 2 H), 2.82-3.32 (m, 5 H 44-359 m, 1 H), 3.60-3.73 (m, 1 H),

3.94-2.08 (33 H)14.[ B4.6 2 (r@ X 0P Y6896 int) 1 1) y8.94%6. w@now)]mr r ol
di; 1%51_@}6 Fﬂgrvgp %gz\lzzyl) 1, 3-di hydr o- 2Wi ndol - 2- one

‘m xture' o
(3S)-3-[4-(2-o0x0-2, 3- dlhydro 1Windol - 1-y!) pi peridin-1
Exéhl\ﬂl@)ﬁ r Qiuypleseﬁs fa- (sﬁmmwétﬁ{@ &3% :mamy&h%@ﬁ nmol )
@ trifl Bﬁ' $ g ﬁ % E& CH2Cl 2 was.
¢Aider ok YRRPPIEFn SN %y"c’]“ &y e“é‘é’f‘?"éﬂ i xture was
evaporated to dryness and the crude was used w t hout
purificatign. To this am ne and 3-(2-
) %ln 1-yl)propanoic acid (33 ng, 0.208 mmol)
s added DI PEA (1m ) foll owed by HATU
Z70.208 mmol ). The m xture was stirred at RT for
The r ion was then concentrated in vacuo and
the residye s diluted with brine. The aqueous phase
was extrac with CH2CI 2 (3X), conbi ned organi cphases
was dried over MgSH4, filtered, and concentrated in
vacuo. The reésndue was purified by high pH HPLC to
afford the t\tlye cqmpound. 1-(1-{(3S)-1-[3-(2-
oxopyrrolidin-1- prepanoyl ] pyrrolidin-3-yl}piperidin
-4-yl)-1, 3-di hyqs o- 2H i ndol - 2- one was obt ai ned as
white solid (42. 49% vyield). 1H NWR (400 Mz,
-WEFrHAthmyarafwn ﬁbfﬁﬁngu@ﬁ@ &{ﬂbiwow qaybonglamiopyTaidine 6
HearbdyB% 3.07 (m 2 H), 3.23-3.46 (m 4 H), 3.47-4.24
(m 10 H), 4.44-4.66 (m 1 FD, 7.02 (t, J =7 .42 Hz,
1H), 7.20-7.47 (m
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3 H. M5 (M1): 425.2 Exanple 30. Ethyl
3-[3-(2-0x0-2, 3-di hydr o- 1W benzi m dazol - 1-yl) - 8-

W@2@bi1¢2p83% o] 3. 2. 1] bct - 8-yl ] pyrrolidi ne-1 -car bPRI/SE2087/000556

Step A. The preparation of terf-butyl

3-[(2-am nophenyl ) am no] - 8- azabi cycl o[ 3. 2.

1] oct ane- 8- car boxyl ate ferf-Butyl

3- am no- 8- azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (480
ng, 2.124 mol), 2- fluoronitrobenzene (300 ny, 2.124
mol ) and Na2CO33 (674 ng, 6.36 mmol) in DVMF (20m ) was
heat ed at 1000C for (2hrs. DMF was evaporated and the

de was washed /tﬂh ex. extracted with CH2Cl 2
535) and dried ovea" I\/8804ter filtration, solvent
renoved by e rati om~&nd the residue was

obt%i" d as oranﬁb,z and used w thout purification. A
sol @t i of this or?xge oi | prepared above in nethanol
was stirred in the GZNI‘CG of Pal | adi um on Char coal
(50 ng) under ‘a hydrogen*atnosphere for 8 hrs. The

TE@FLeH B0ty M- éﬁﬁlH&p@HM@ﬁef’l Ldaﬁb%ma@e B rg 58 ke anf

tﬁ'ﬁ‘?tﬁ’g%%‘fr%%{?re) ’Elm4ﬂ g]m"@')é'i QBW&C% finda ‘%doti?f‘%ﬁ’ﬁe 8- car boxy

dagtosochBtidgte ®mpdhral (P8 palteilinomol)dh DOBY (flo fmli)t sidwly at 0 °C.
Ftet Znr@2eQctBn 31,01 ¥ AR lb e nhRERE] meda'%qzi%Jer wadbabr Bitracted
cI%L % %1 & e- 8- carboxyl ate A m xture of
é‘/JfD {ﬁn&ﬁ 0 L??S ? Combined the or anlc layers were washed with
Bing,(cPsaaicilayephiea yier NMgb0d|filt&edambioosantratb@. TRe idsdlot wae- 8-
&ﬁf &Qﬁr)ﬁkgﬁtpﬁ HrR33 fo %ﬂrd the QfLcoEBI a@@go@% of @46 ¢MBoo,
in toluene was heated at refluxed for
@% rs Toluene was evaporated and the residue was
washed with brine, extracted with CH2CI2 (3X) and
e BdThamserarisral ethif B 8)-3-pininegyvarplidine- lagaecboayiatpor at i on,
the residue was purified by high pH HPLC to afford the
tIELe conpound terf-Butyl o

3-di h dro 1/ - /- azol I ) 8NHazab| cy
o[g 2 pct aner car bonyI at e pal e
k solt™d (176. 6 18 yi el d Sfep C e
gpar at | on of et Hy oxo . 3-di hydr o- o
f-b I m dazol - 1Clyl9 )’\_,

az&bi ¢ycl o[ 3. 2. 1] oct - 8 yl]ﬁyrrolldlne 1- carboxy?atefer
f-Butyl 3-(2-o0xo0-2,3-dihydro-1f/-benzi m dazol -1-yl)- 8-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (176.6 ng, 0.515
mrol ) and trifluoroacetic acid ( 1Im) in CH2CI 2 (5m)

MEASwigd thé bRbedate ddTcrbed .n%&érﬁme Tdn %dl@c@ﬁﬂéd%fb éiw((a@y & was
{gggrgﬁax?gﬁgowﬁ}anmxgﬁrso le,le- —c%r % F jr’e was preparelcﬁ rom (X\é 3h out
{ﬁbmﬂ@ym@pmiam@o}pyrcoa@lb@icyarawla(e@rdﬂ@ylcwo@msnamml) and
ﬁ@ﬂﬂtl@ﬁbﬁd&ﬂyﬁf‘@ slwb@zwmgbrrwhg a@ﬁ%?pyrrendmle 1%50&(9&1& 12. 2daﬂ t
lrre a
R es RN paeree 3he R

Ragi@fipm on Charcoa! (30 mg) under a hydrogen atmosphere for 12 hrs. The

reaction mixture was filtered over Celite and concentrated to give title compound
(1.19g, 98% yield).

Step C. The preparation of ethyl (3S)-3-(4-oxopiperidin-1-yl)pyrrolidine-1-carboxylate
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organi ¢ phase was coll ected and the agueous phase was
extracted with CH2CI 2 (2x). The conbi ned organic

w@b@sasssms dried over MgSOX4, filtered, and  PCT/SE2007/000556

concentrated in vacuo. The crude product was purified
by high pH HPLC to afford the title conmpound. Ethyl
3-[3-(2-0x0-2,3-di hydro-1 /-/-benzi m dazoi -1-yl) - 8-
azabi cycl o[ 3. 2. 1] oct- 8-yl ] pyrrolidi ne-1-carboxyl ate
was obtai ned as white solid (140 3 ny, 71%vyield). 1H
NVR (400 MHz, METHANOL-D4): d ppm 1.16-1.31 (m 3 H),
164185(m3|—|) 193(tO = 12.21 Hz, 2 H),
2R0-2.22 ( 3 H, 2 24- (m 2 H, 2.84-2.99 (m
3.11 , J = 8.92 : H, 3.21-3.43 (m 3 H),
-3.69m3~I-I)_,__éL__Q9(CEJ:703Hz 2 H,
-478(*1‘H),6917 9 (m 4 H. M5 (M1):
Ezﬁarrple 31. Ethyl K

3-[%- (7-f 1 uor O- 2- oxo- 2, 3- di hydpo- 1W benzi ni dazol - 1-
yl)piperidin-1 -yl]pyrrolidi e-¥— carboxyl ate

“Fol | owi ng the procedure descrl bed in Exanple 30, the

Frlopiss EemRsatide dessrifpddpRreawlerd! Gieprie ite- "aiawphate ethyl
BS3Bi(Hopipperidirc -pigpykolidihan kaiykyediewas prepared from ethyl (35)-3-

r.oni li.dine-1
ool P%f§°%ﬁﬁ*%%§“%&98%‘h%m?&éﬁﬁ%ﬂ9d’&g
{1.669.98%¢ Bqd ¢ mH SMRY400 Mgz CHLOROFGRM-B) plppm 2. 0&@@—693(m
BzH)H), 8248~ A6 (M3 +8, 1H6-1.55 &1 B),6D6(dm0 (h, IHH), 2.34-2.52
b e ol By 5 By G 1
H). 414 (/B 5(\MB1Yz, 2817.7. 3Exanpl e 32. Et hyl
3-[4-(5-fl uoro-2-oxo- 2, 3-di hydr o- 1H benzi m dazol -

| 1- b I Fol |
Eiek .5k pithmatme kY o R @3 30,k he 1 ¢l eOWI "
¢ofvpromathyimhsnylipwipainipdridin- bmlﬁpwvlirdmwtoytboxylate

4- am nopi peri di ne-i -carboxyl at e,
2, 5-di fl uor gni trobenzene an& ethyl 3-

oxopyrrolld e- 1- car box 1 (400 VHz,

ME -D{;nﬂ m 1.r HJ = nHz, 3 H),

2, 3@(@1 S °“°2 40- 2, (m 1 2.70-2.90 (m
2°H), $18<3335 (m 2 H), 8- 3. 60 2 H,
362382(nﬁ“>/,,3 H), 3.87-4, 3(m2 . 4.13 (g, J =
7.10 Hz, 2H)3\4‘42462( 1 H, 677-6.88 (m 2 H),
7.19 (dd, J = 8. 609, 420Hz>/‘1°\_l—_|) Ns@-mu: 377.3

Exanpl e 33. Et hyl
K{] [44tn(|lmfc6thﬂM)berﬁemm2~al,a®md|(Egodmgz 124 ewnl) iand 2yt 34~

x&&p%m i glhﬂlrrgd dwehpaéwogghétg e nlg qazsbmmx@ at @HchgPl (1849
cedure describ 30 t1 e

B e TR RGP (b dEgITimo) folowett by aceti

4cidi (.35 palp €24 o) di-25e8Ch Gyl 3irereaction, water was added to the

%wé;r@“ He“é%fue& l‘é\?é? Q{%ﬁ g@?@egg%@eganh DCM (10 mL) (3%). %o(%med

ﬁag—ﬁﬁ&ma_yﬁ)v{erregwwﬁﬁi sfltrzgnn(etthe gpéanle/laieg was dn%d qqur MgSQ4
(itbred)ard docéhirateld., Tie efhd? m3erid. viE8 ysagl fdr rdxi redctibR -with@4

gaﬂrca%o 318336(m 3 H13.383.82 (m 5H,
02 (m 2 H, 4.13 (q, J = 6.97 Hz, 2 H),

Step E. The preparation of ethyl (3S)-3-[4~(6-trifluoromethyl-2-oxo-2,3-dihydro-1H-
benzimidazol-1-yl)piperidin-1-yllpyrrolidine-1-carboxylate
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4.46-4.65 (m 1 H1 6.82-6.92 (m 1 H), 6.97-7.16 (m
2 H. M5 (M1): 377.3 Exanple 34. Ethyl

w@2404A§583 | uor o- 2- 0xo- 2, 3- di hydr o- 1H benzi m darol/SE2007/000556

yl)piperidin-1 -yl]pyrrolidine-1 -carboxylate
Fol | owi ng the procedure described in Exanple 30, the
title conpound was prepared fromte/f-butyl

4- am nopi peri di ne-i -carboxyl at e,

2,4-di fluoronitrobenzene and ethyl

3- oxopyrrolidine-1-carboxyiate . yR (400 MHz,

NQL - D). N@pn11 24 (t B8 H)
l 03 ( 2.29 % )§;2 89 3 H),
20.40E§§69 (m %993 44 {m 5 H), 3053-3.66 (m
1 H) 738 mlH) 4.1 (g, J = 7(18 Hz12 H)
4.26-%.43 (m 1NFD 6.69-6.85 ¢fm 1 H), 6Y99 (dd, J =
859 49 Hz, H, 7.21 (dd, = 9.37, 34 Hz, 1

Ml) . 3 Exanple 3 Exanpl (38)

Ethyl - [¥4= (6-f | dor'e= 2- oxo- 2, 3- %ydro 1Hbg§irnldazol-

1-y|)p|per|d|n 1- yI]pyrrolldlne 1 - car boxyl ate and

'l(o?(ﬁj%tﬁol E)(A &2 ino. d5 &nﬂaoromlemy%ohen Ilamlr(\f& %emjm =12 Jyaf))gié)}ldlrae i
oprogsate. @kwyh%(%@@frwmﬁrémwefhﬁwhernrlafwr@mlr@r«@mﬁ’r e 34
WYBETOSE@RAT-adriestyl g pedphiedlin SR ar Sy SaRS ©R8NAIL, 1.875

rﬁ&ﬁﬂ %’Cl\/f@ra\[) was%dgdqiﬂ?g(enﬁ,& %6§6S) EW%?&QW Slﬁ as
slqviveat @ "G4 Afteg 0% hi repetBn, Wajepras gadrs] to fhe mbdwanhe aqueous
193t wad Rk kmme@whwr&moré}n&mmmmrma cor&%d&MF@aﬁéOO

1..25
P TP, PRl 8 s byl )
apd epncentraggl. -g“eJIGS'quWE@ pHfjfied gn a pigB P!ZAHP(—ﬁ‘]tO Drovifje a mixture
of twhorstiudid m(aﬂ?atioloflﬂh 487 &gy InB4olldWMas %ur}ﬁbd adairPty o3nrgl9 ( m

%I@é()l}l@ié& (:cglqm%, 10r6 lso?rogil%_g}inshﬁxa??ﬂ Tl_nLe élft fralstéo&)f%s
Pl Bt the i comepuT (RbTramt Ebw (BS)el45- I@ucﬁ@nmm(ox&%
4 @@wdapweénzmaaamamgpem %%&.Km@ c‘ér@b wés 6x250mm

%%lnegn %gyhn o{\lc%gh)(! Ar"n%(1)7 %g _S{le (%)M}-bz M%ngégg?m(t 3

DM):,5 MA@ B, fH), 2. Ad)1.BRMB8 HR 2008-2(37 (23 H), 2.43-2183-(3, 24
2(@31 282 E!M (B 239 B 924( g‘& 23H)"§25 §4z58n 3&@43 410, ?_Aﬁl(nﬁ)l H),

SR R 01a p=T 5 o T RS O . O34 5 (o
He, HH), 7B6ddpl=es. 23)7l-lzamdi) Exirtel1eH)38S (N-81%)42ERhy |

3-[4-(6-net hyl - 2- oxo- 2, 3-di hydr o- 1Wenzi m dazo

1- yl?plperldln 1l-y ;P yrrolidine-1-carboxylate and (3R
Epmple 4. [ Etbyl§3S)-3-[4-(5-trifluoromethyl-2-oxo-2,3-dihydro-1H-
veRkibydazakBylpipgridinci -y frotididd-peadoryistazol - 1-yl ) pi peri di
n-1-yl]pyrrolidine-1- carboxyl ateFol | ow ng the
procedure described in Exanple 30 and 35, the title
conmpounds were prepared fromterf-butyl

4- am nopi peri di ne- 1-car boxyl ate, 4-nethyl -2-

-78 -



fl uoronitrobenzene and et hyl
3-oxopyrrolidine-1-carboxylate. Isoner 1 (Exanple 38).

wda kboriiR563100 MHz, METHANOL-D4): d ppm 1. 23 (t, POT/SE2000D®0556

10

15

Hz, 3 H, 1.63-1.87 (m 3 H), 2.08-2.27 (m 3 H), 2.34

(s, 3 H, 2.40-2.56 (m 2 H, 2.79-3.02 (m 2 H, 3.13

(t, J =9.57 Hz, 2 H), 3.21-3.36 (m 1 H, 3.55 (t, J

=9.18 Hz, 1 H), 3.62-3.74 (m 1 H, 4.09 (q, J = 7.03

Hz, 2 H, 4.20-4.34 (m 1 H), 6.80-6.85 (m 1 H),

6.88-6.95 (m 1 H, 7.20 (s, 1 H. M5 (M1): 373.3.

IFs mer 2 Exarrpl e 37). 1H NWR (400 MHz, METHANOL- D4):

=7.03 Hz, 3 H11.63-1.87 (m 3 H,

08 , 2.34 (s 3 H, 2.40-2.56 (m 2 H,

2.79- rﬂ, 3.13 (t, J 9.57 Hz, 2 H),

3.21-3. 36 1 H, 3.55 (t, J 9.18 Hz, 1 H),

3.62-3.74 1 H, 4.0 (q, J 7.03 Hz, 2 H),

4.20-4. 34 1 FD, 6.80-6.85 (m 1 H), 6. 88- 6. 95 (m

1H, 7.20 (3, 1 H. M5 (Mt1l): 373.3 Exanple 39 and

Exanpl e 40. ¢(3B) Ethyl

3-[4-(6-net N 200x0- 2, 3-di hydr o- 1t f benzi m dazol -

1-yl ) pi peri di n- -yFTﬁyrroIidine-l-carboxylate and (3R)

ethyl 3-[4-(6- ©

Fﬁ%& ?&%H RacRetPriotn BrafhplaYid s bMbRENL the ftRZahpduny (J2miner i d

sl SR (1000 HEESANSE BB S S e B 174

. clcqm@umd)s 228 h eid), 2.d3-2150 (m 2t 2.88:18.98 (M, 2 H), 3.12-3.25

??@%@,é’ql Gy, 452 §%§E}ﬁ>ﬁyﬂi) 5@6 3 47 (FPWPQWTo?(q J=7.03

nzene and rro

F@a?Hbﬁ;?ﬁéh?@ m e 6. {Ennans Sl h Kt B i e,
NESDHBINOLY. W8 (vi+d): ppmz 1. 23 (t, J=7.03 Hz, 3 H) 1.65 -
1.87 (m 3 H 2.09 - 2.30 (m 3H) 2.38 - 59(m 2
H 2.79 - 3.04 (m 2 H 3.13 (t, J=9.77 Hz,
_ExBmpB 45 Ethlyl 9S)3-[4-45- ert-butel 3-039-213dihydrpg Hpopgmidagois
img glsruh"}l 1%|]Egrr6|&hne31 J:'Qrbéky(h@e(q, J=7.03 Hz, 2 H) 4.20 -

61 (dd, J=8.59, 1.95 Hz, 1 H 6.92 (d,
J859Hz 6.99 (d, J195Hz 1H. . VB (M):
(Exan‘ple 40). 1H NMVR (400 Mz,
ppm1.23 (t, J=7.03 Hz, 3 H 1.65 -
909 - 2.30 (m 3 H 2.38-2.59 (m 2
. 04 (m 2 H) 3.13 (t, J=9.77 Hz, 2 H) 3.24
-7 3!36 (m 3.56 (t, J=9.57 Hz, 1 H) 3.65 - 3.73
(m 1 H 3(77 §s, 3 H 4.09 (g, J=7.03 Hz, 2 H) 4.20 -
4.35 (m 1'HN6.61 (dd, J=8.59, 1.95 Hz, 1 H) 6.92 (d,

J=8.59 Hz, 1{;76.99 (d, J=1.95 Hz, 1 H). M5 (M1):

389.2 Exanpl € 4]1. Ethyl

(3S)-3-[4-(6- 0-@- 0X0- 2, 3-di hydr o- 1H benzi m dazol -
- yl)piperidin-1 FylMyrro!idine-1 -carboxylate Step
A. The preparati ¢h of terf-buty!

( éo%%wn?f%ﬁ'\é P%Qﬂr&@sbr%‘e@ m]EXlegE)IQM»& red t'iﬂg'c&'ﬁpél:md and its regio

(igymer viseoRreRasnd oy terorndibenzeter 60'%%""37‘“%19%‘ S
oxopiperidin-1-yl)pyrrolidine-1-carboxylate in a ratio of 1:3. This solid was purified by
chiral AD HPLC (10% isopropanol in hexane), and the first fraction (minor fraction)
was obtained as the title compound. 1H NMR (400 MHz, METHANOL-D4): 3 ppm
1.24 (t, J = 7.23 Hz, 3 H), 1.31-1.37 (s, 9 H), 1.71-1.93 (m, 3 H), 2.16-2.38 (m, 3 H),
2.43-2.63 (m, 2 H), 2.88-3.11 (m, 2 H), 3.14-3.25 (m, 2 H), 3.26-3.43 (m, 1 H), 3.54-
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15

pot assi um carbonate (742 ng, 5.37 mml) and et hano
920 nL) was added drop wi se over a period of 15 mn a

wa@edoatt#xses of N-et hyl - N- net hyl - 4- oxo- pi peri di ni BOT/§22007/000556

7.39 mmol) in water (10 nL). The reaction m xture was
refluxed for 20 min, subsequently poured into water
(50 nm.) and 3 N NaOH solution (50 nL) was added. The
m xture was partitioned between Et OAc / H2O. The
aqueous was further extracted with EtOAc (X2). The
conmbi ned extracts were dried with Na2SO4, filtered and
3pdmot Hi 848-3PREMr Eid) #de (anels 7gaHizf 2 W4 85448 Gh. . ¢ C
(&, =af 40044 1 He dol (bd, § =SUTP Pz, 1118 1.4 BYL V). MS (M+1):

4&5 ) - 3- (4- oxopi peridin-1-yl)pyrrolidine-1-carboxyl ate
15 obtained as white solid (1.40 g, 98%yield). 1H
NVR (400 MHz, CHLOROFORMD): d ppm 1.49 (S, 9 H), 1.69
exigpl 46 £ (3100 SPbuby 2o MR BBl 1

yypippridin-1-ylpyrgolidine-t-oqagbeyglafe, 1 ), 3.23- 3.39 (m 1
H, 3.45-3.82 (m 2 H). Step B. The preparation of
er f - but yl
}S) - 3- (4 ami nopi peridin-1-yl)pyrrolidine-1-
p e To a mxture of ferf-Butyl

ﬁ ofbpiperidin-1-y|)pyrro|idine-l-carboxylate
(200 1y, f.?S nmol ), ammoni um acetate (575 ngy, 7.5

nmol ) an di um bor ohydride (56.7 ng, 1.5 mmol) was
added net hapol (10 nlL) at RT. The reaction m xture was
stirred atNRT for 12 hrs and concentrated in vacuo and
the residueg~was diluted wi thbrine. The aqueous phase
was extrac{%ﬁﬂmﬁth CH2Cl 2 (3X). The conbi ned organic
phases was ‘df\ over MySO4, filtered, and

" concentrated ih vacuo. The residue was purified by

high pH HPLC t©o afford the title conpound. terf-Butyl
Th88§3codd fraktion (major fraction) from Example 45 was obtained as the title

: on il Trac P e
SEPIP pet ol Vv, dhoss rof oy Lol g e
1NAGAS, OGP L EIRCETMBIHY): 2. - DT 320-2140-B589 (i HLR-89)3.081 . 52-
(th; 2B), 6MY-3%4kth, 2 &), 964-3.432m (1), 8543 82 (RI1D), 985-6.80 (nd 1H)

.02-3.15 H) -3, LA1-3.84 (m
G40 Atept e nd 1B @ian s eifl 2 270
H)3G} (\8t1):4-18.8- cyano- 2- oxo- 2, 3- di hydr o- 1Wenzi mi dazol -
1-yl)piperidin-1-yl]pyrrolidine-1-carboxylate
Fol | owi_ng t he procedure described in Exanple 30 Step A
Baemple Al VB o1 C-F oM Z Bt A AR Bfapar e
benzimidaes!tt-Biplperidin-1-yl]pyrrolidine-1-carboxylate
(3S)-3-(4-am nopi peridin-1-yl)pyrrolidine-

1- car boxyl ate, 4-cyano-2-fluoronitrobenzene and et hyl
chl or of he (44% vyield). 1H NVR (400 MHz,
HA L%:ﬂgppn11.24 (t, J =7.23 Hz, 3 H),
3 H, 2.12-2.38 (m 3 H), 2.41-2.59 (m

2 1P é.87-€%(m 2 H), 3.11-3.25 (m 2 H),
N

s
I
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3.26-3.42 (m 1 H), 3.53-3.63 (m 1 H, 3.66-3.78 (m

1H, 410 (q, J =7.29 Hz, 2 H), 4.25-4.42 (m 1 H),
wO23/14385J = 8.20 Hz, 1 H), 7.34-7.47 (m 1 HCT/SEBD7/000556

(s, 1 H. M5 (M1l): 384.2 Exanple 42. Ethyl

(3S)-3-[4-(6-chl oro-2-o0xo0- 2, 3-di hydr o- 1W benzi m dazol -

lyl) piperidin-1 -yl]pynelidine-1

- car boxyl at eFol | owi ng the procedure described in

Exanple 4 1, the title conmpound was prepared from

terf-Butyl

( BSYywiRs thd prantduopdepaibed inrexamyle FRyirertte cohprend achisepty | at-

Cisorflsr GRlePr&Pared fohUQERDbHOR ehn@nd- i and (s)-ethyl 3-

cgl or ofor,mats grl d NI\/{R

Py I

ic_ilﬁﬁ)y o%?ﬁyﬁggibf?xileé ina 2 07&3%0 ﬁglzr@iqjﬁomeric
1mBilrelwaB Quiifiey o8 chifia] AR HEBE 21030isqpmpado! H)hexdhe} an@thd firs{ m
5 %fregaion (?ning?-ﬁa%ﬁ&? whEbbiandd as iﬁbotg]ébgméz%n&.m—l N 400 Mtz

. 60-3. 7 3.98-4, 2 , 4.F§|25 .31

THEPANS IR B {4 (/15125 B2 940G 651 Tim. § Higt 1 52 g o,

\(]3 A), isgafbizm, 2H).86-B19 (Mﬂﬂ,t % 3.293.22(@&@.%-%& (it

7 D5 - - =25 5 ey el - Zl

mg’?a%o? Im i("ﬁ gédgtérj% |q n%f'hglq (f ’pr%%’f l%Z(j ?5@1{[%0%@){)@;3 I?Qt e
SH.805.99 (F D Gont i, S GF A BITHIME 1) 4432

10 (3S)-3-{[(benzyl oxy) carbonyl ] am no} pyrrolidi ne- ‘

1l-carboxyl ateT )-tert-butyl .
SESHARAY P e T 2 o veraghy ot
abehzinridazet-hyl)ripdridin-{-Slgyrroliding0-carbemyhte i n DCM (20 nl)
s added benzyl carbonochl oridate conpound (7.28 g ,
2 Non DCM (10 nL) slowmy at 0 OC. After 3hrs
rBagt i l%Ifva?as added to the m xture. The aq | ayer
was back”exty acted with dichl oromethane (10 ni) (3X).
Conbi ned th gani ¢ |l ayers were washed with brine,
organic layer gried over MgSO4, filtered and
concentrat ed-NThe resi due was purified by high pH HPLC

t o afford the~title conpound as colorless oil (3.40 ¢
, 40% vyield).{ Stlep B. The preparation of ethyl
(3S) - 3-am nop | ioli ne- 1- car boxyl ate H2 PdzC

Fol  owi ng the pro eddfe described in Exanpl e 15, the
internediate ethy (3S)-3-

{ TkoRBAVY XYM érﬁéj&qﬁ}éﬁolﬁmmgie%ﬂé@l walioBRindd ehbexy| at e
4

15 (et A BEMG HE T o tper AR 0 S o

ahd1-68Rih, Gi) oF. GF-DB4emt, 6.H)/2 462 57t (0@ H)f2.88t3h0A (m, 2 H), 3.09-
(82 LEQ{{%LW% @Y G0N 2R QLB 7, ﬁjHQQ.‘O%'(% gi=bo

7.
(BT HE P I et P TS SEdo T . P P e
SWHO:?_?CL-Z(SO ng) under a hydrogen atnosphere for 12
20 hrs.

Example 49. Ethyl (3S)-3-[4-(5-fluoro-2-ox0-2,3-dihydro-1H-benzimidazol-i-
ylpiperidin-1-yl}pyrrolidine-1-carboxylate
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reaction mxture was filtered over Celite and
concentrated t o give title conpound (1.1 99, 98%
wQ@e@d)2s8sStep C. The preparati on of ethyl PCT/SE2007/000556
(3S) - 3-(4- oxopi peridin-1-yl)pyrrolidine-1-carboxyl at eF
ol owi ng the procedure described in Exanple 4 1 Step
A, the internedi ate ethyl
(3S) - 3- (4- oxopi peridin-1-yl)pyrrolidine-1-carboxyl ate
was prepared fromethyl (3S)-3-
am nopyrrolidine-1-carboxyl ate and
AN-e yIHN-nethyI 4- oxo- pi peridiniurn iodide ( 1. 669
2; 1H NMR (400 MHz, CHLOROFORM D) d ppm 1. 05
83 He, 1 H), 1.27 (t, J = 7.03 Hz, 3 H).
5 (m 1 H, 2.06-2.20 (m 1 H), 2.34-2.52 (m
3 FD /57%2.88 (m 4 H, 2.90-3.07 (m 1 H),
3.14-3.43 fm 2 H), 3.52-3.85 (m 2 H, 4.14 (q, J =
7.03 Hz, ® H). Step D. The preparation of ethyl
(39) - 3- (4 2- am no- 5-
(trifluor t hyl ) phenyl ] am no} pi peri di n-1- yI)pyrrolld
ne- 1- car boxy
4-(trifluoromethyl)benzene-1, 2-di anmine (220 ng, 1.25
mmol ) and (S)-ethyl 3-(4-
Bxltoping direi ridagdure gesepRadimbremPlectas the BlasswpPudeat BB RY,
¥rord 2-BBbanzére-CHAGBe GAD(SFEth 3v@sxdaptpdddin-$-ghhyerntidine-1-

b d d b
kBRI e  GRYRE bz S5 Mk ety S 32TRE ’e&"’@*’*?‘e@?o g
Bhtge wesipurifieshby chizal &P HIAS (A @eprpeﬁn@n@h%s&% eAngining Pt %
% HERMiNe YRS thdescoRaRdct @ X Esabiordd wb thi RN (pod@l. rth. I\)MR

O TR BN ghAEs ?%r&i‘?b&,aéa%?% By Ve ”%{5%& ey
foidotosedah, AHE 23613981tnr 28183136 (reride3-AEP-EP (Mal2 Mekb%1sed

300 (Rexfy), B%!?L%B% ;_VW)t heyiq, purithieat Hpn.42-Blse m B. H)Ther-
pr epa rat] on

(6§§) mgZ [*h7(18?‘{dr Tt Pégrd‘o%?é_tlzhyl‘_{) SIS 35 % hydr o- 1/ 7-
benzi m dazol -1 -yl )piperidin-1 -yl]pyrrolidine-1

- car boxyl ateTo (S)-ethyl

3-(4-(2-am no-5-(trifluoromethyl)phenyl am no) pi peridin
-1-yl)pyrrolidine-1 - carboxylate, (S)-ethyl
3-(4-(2-am no-4-(trifluoronethyl)phenyl am no) pi peridin
-1- yl)pyrrolidine-1 -carboxylate prepared in step D
and triethylamne (0.261 nL, 1.875 mmol) in DCM (5n)
was added triphosgene (0.136 g, 0.458 mmol) in DCM ( 1
m) slowly at 0 C After 0.5 hr reaction, water was
added to the m xture. The aqueous | ayer was back
extracted wth dichl oronethane (10 nL) (3X) and

conmbi ned organic |ayers were washed with brine. The
organic | ayer was dried over MgSOH4, filtered and
concentrated. The residue was purified on a high pH
HPLC to provide a m xture of two products in a ratio
of 3:1 (49.7 ng). This solid was purified again by
chiral HPLC (Chira! AD colum, 10% i sopropanol in
hexane). The first fraction was obtained as the title
conmpound (19. 7ng. Et hyl
(3S)-3-[4-(6-trifluoronethyl-2-oxo-

98f
(t
1.
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10

15

20

25

2,3-di hydro-1 /-/-benzim dazol -1 -yl)piperidin~1
-yl]pyrrolidine-1 -carboxylate was obtai ned as white

METHANOLD4) : d ppm 1. 20- 1.

7.36%vyield). 1H NVR (400 MHCT/SE2007/000556

27 (m 3 H, 1.70-1.89 (m 3

H 12.08-2.37 (m 3 H), 2.43-2.61 (m 2 H), 2.82-3.1 1
(m 2 H, 3.1 1-3.24 (m 2 H), 3.25-3.42 (m 1 H,
3.51-3.64 (m 1 H), 3.67-3.81 (m 1 H), 4.10 (g, J =

7.03 Hz, 2 H), 4.29-4.44 (

m 1H, 7.16 (d, J = 8.20

Hz, 1 H, 7.35 (d, J =8.20 Hz, 1 H, 7.71 (s, 1 H).
WBwe(tMtﬂa)med%?? 2 Exanpl e 44. Ethyl

35) )’EJ{ c[)rﬁpc‘uﬁ? b fér“uré;?}:\ odﬁ%%cet%xgﬁ% %fge’péblg sgyggrgof

ben2| m

rrolrdine-1

e ierERg: ﬁﬂ@?ﬁ@ers@dwﬁweﬂhemu on from Exan'pl e 43 was
obt ai -- asxt he title conmpound (12.7ng, 4.8%yield).

2488-3.10 (m 2

Al

85 (d, J
VB (MFL)

(3S)-3- [ 4- (6- -butyl - 2-

AP0 Nz, METHANOL-D4): d ppm 1.21-1.28 (m 3
01 (m 3 H, 2.14-2.38 (m 3 H), 2 43-2.59

H, 3.12-3.25 (m 2 H1

e 3.52-3.63 (m 1 H), 3.66-3.77 (m’
= 7.03 Hz, 2 H), 4.26-4.39 (m 1 H),

=8.20 Hz, 1 H), 7.49 (d, J
427.2 Exanpl e 45. Et hyl
0X0- 2, 3-di hydro-1

H benzi m dazd] - 11 - ylgpi perid
Rcar boxyl ate Fol | owi ng the

procedure described in Exanple 43, the title conpound

and its regio i soner were

prepared from

4-(terf- ba_l_yl)benzene 1 ,2-diamne and (S)-ethyl 3-(4-

oxop| per i
gfherini3 - This solid was pur

n-1 yI)pyrroI|d| ne- 1-carboxylate in a ratio

ified by chiral AD HPLC (10%

| sopr Bpiammkpdndetigxea®yd froanit/diogen, halbgdn, €1.a] ORalkdryinor

(ARG AR AR RRAE BT

!E\on té@%r(o&%mﬁlo%% ZFl('Sh N'VR

HjHF@- 810, Gpons, angcwhete@aw 1.93 (m 3 H), 2.16-2. 38
(m  3RHE seldstéSiratn BArdgen, CZGeITPByI. C20af8ny8.Clalilory, 2 H),

?t“]_'sﬂky?’ag%%%g g& géky{gmmos C2 6

65 (m

ér?bxy Smét?roi%(ﬁﬁ% ’

spheterogrylggy, @mhetgropgcloaﬂ;ylgg @@hetgro&yo@am Bzipargl- Q-,[)aaikoxy (gg

(16k1-C oty 8 %Qweteloa%ﬁcmlko@

) shetéroAd-CSalid, df) . M5 (MH1) :

Ao SRS B, B RHerosyoigalionCraaligh Caaprsomiveni m da
zeesrcl%kylyxy) @dé“ewy@llp@iky.tCyda]k]dy@acse\roiogikw@ Jalkony. biginseid Crhe
RPN Aikeglt Cgﬁlk&mgélkﬁéﬁﬁd UD@Qsalf(ﬁé?ﬂth&@ e 0%5 was

R T e

(gaetergcwqpalkyi Gy SR Mo, G-

Y- syl ZCﬁﬁetéfn?fyl$1hI;lkoxy

%Z%I%té’roa'iﬂ d1 Eﬁlky? Ck%ete?oc%'ﬁ:a&ylctﬁ 3£Ikﬁxy Z, 'gﬁe.ter&yaiaal@l @ aﬂd/'ﬂ

E G Slelflog Sho,

SRS oyt 2oy

Hye optiogelly Jubsutedivitipong)or mprexgoup, sggct@ﬁfrorm -CN, -SR, -OR -

O(GH,)-OR, R, -C(=O)-R, -COR, -SO:R,
(CHz)pNRz, and -C(=0O)-NRy;

-SO;NR2, halogen, -NO,, -NRy, -

G', G% G®and G* are independently selected from H and methyl; or two of
G', G? G® and G* are linked together to form a C4alkylene, and the other two are

independently selected from H and methyl;

nist,2, 3or4;
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H. M5 (M:l): 4 15.3 Exanple 47. Ethyl
(3S)-3-[4-(6-trifluoronethoxy-2-oxo-2, 3-di hydr o- 1\Wenz

1-yl)piperidin-1-yl]pyrrolidine-1-carboxyl at eFol | ow ng
the procedure described in Exanple 43, the title
conpound and its regio isonmer were prepared from
4-(trifluoronethoxy)benzene-1 ,2-diam ne and (S)-ethyl
3- (4-oxopiperidin-1-yl)pyrrolidine-1-carboxylate in a
ratio of 1:6. This regiosoneric mxture was purified
on chierchl R idDdefAnGer(iy B96rogeopC qalan @, alkenfiexia@itepnatand t he
ft{ Sikyifangction (mnor fraction) was obtained as the

ti co ound 1H NVR (400 MHz, METHANCL- pr

1. 24" 0% ) Sl Lorp slsbarsamy iy ocad Tt GEOA N G . 0, C
2ariti3>H wBéreiq At ledst bljg of X, 3%n@Z GGeletied PontiNH, IR-CBGad 109 (M

Quiidoin 3 e hoPx (YTl f oSy Bty uneteh £ Mnofiolly.

J =
7.29 Hz, 2H) 4.24-4.40 (m 1H), 690699(m 1 H,
72.02- Ac&ﬁp(ﬁmaiclbrl)ned%cwnﬂwheleid-b M5 (Mrl): 443,72

Ex
(Bg;rpge [S}él %’[E& P(yr#’ MGt i lQ/ Cyerliet & 1§all§§>x¥1 dr o- 1Hbenz

Griedlkyaspino, d| -C4salkytamino, C,. gheteroaryl Cs. sheterocycloalkyl C1 aalkyl and
1be;nlz9|qmypmered1 $2id1C IO, bdengl] Gh%alﬂoxg ar, hangydnmicediThe

&egfﬂﬂangﬁoae {ém(ammlcoghetemacgaaa cﬂg %E% ggg'ylﬁﬁgaze was

I\E”F'Pm‘luubﬁﬁ ted Y BSer TO'?@“{L{DS sgfected fromaanyips, hescxafe])1 hydroxy,

1C17sﬂilkdxy92d(-m 3 H, 2.10-2.34 (m 3 H), 2.40-2.57 (m

2 H, 2.84-3.08 (m 2 H), 309 3.22 (m 2H)

3 25-3.38 (m 1 H), 3.51-3.62 (m 1 H), 3.65-3.77 (m
13-H) , APoUpOYng as glaimed ingipirpid, wherqiq) 4. 20-4.36 (m 1 H),

6 90- R?BGelbied forrhydrobes, 7C1(1é1kyl &1 2l8x5 8, sterobyddalkyild.

) A‘é%igy"? a*gg?% ga"SFy]f‘kd‘aﬁ““ar ECrAYBER9) % dazol

de eroary and enzyloxy.

yI ) pi peridin-1-yl] pyrrol i di ne-1-carboxyl at eFol | owi ng
the pro edure _descri le 43, the title
c%npo n m\?vaungasgl Aled E?ar’ ‘%Eﬁ(efnﬁor obenzene- 1

, 2-di &ﬁsrqxele@{emfrc(ngy\ydgtgqmhalogen methyl, ethyl, -CN, -C(=0)-NH_, -
3C©24E>I~QXQD£f-pﬁi7dr6idyﬂ mbthitky) BAEA Ol iHlbagy, %lﬂu&é‘rh&ﬁ%ﬁ@%ﬁ to

tur reg|0|sorrer5|narat|o of 3:2. The
élﬁ(jl%Hlgl 18 g%rl??xfure was purified by chiral AD HPLC

(10% i sopropanol in hexane containing 0.1%

ds.et hyl cambaue as ABithel HEIHAA ML i act i on was obt ai ned as
t he tltle co ourM;C 1H I\ (400 MHz, METHANOL-D4): d
ppml ; 203230(m 3 H,
240256(m 1 H), 270290(m 2 H, 3.18-3.35 (m
26.H) , AZoRBBoudd B9clbiffed B didim 3; rdreiPY as?sek&bd ﬁorH}\l and C(=0).
3.87-4.03 (m 2 H), 4.13 (q, J = 7.10 Hz, 2 H),
4,.42-4.62 (m 1 H, 6.77- 6.88 (m 2 H, 7.19 (dd, J =
87-69, Agompouag as dlaipfed in\diirg MinhereiBX B sigtiad frors Chib, dNHhad
igcHl. A conpound of forrmula I A a pharmaceutically
acceptabl e salt thereof, diastereoner, enantioner, or

m xture thereof:
8. A compound as claimed in claim 1, wherein G', G?, G® and G* are

independently selected from —H and methyl.

9. A compound as claimed in claim 1, wherein G', G2, G® and G* are —H.
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WO g{ozDy25BR 2, hydroxy, G . 6al koxy, trifl uoronePtmbE2007/000556

10
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25

I A wherein RL is independently sel ected from hydrogen,
hal ogen, Cil-6al kyl, C2-6al kenyl, -CN, -C(=0 -O0OR

FCH2- , F2CH, CHF20O, CF30O, C -ioaryl, and
C2-9heteroaryl; R2 is selected from hydrogen,

G -6al kyl, C2.6al kenyl, Cl-eal koxy, Cral kyl am no,
di - C1. 6al kyl ami no, C6-i Oaryl, C6-ioaryl oxy,

C2. 9het eroaryl, C2- gheteroaryl oxy,

Cs-shet erocycl oal kyl oxy, Cs-gheterocycl oal kyl,
C6.ioaryl-C . 3al koxy, C6- i Oaryl-C 1-3alkyl,

Qg; gpgk%ﬁ&%h& hs c% ithed ﬁal c*%YrJ'\ 1, Whetein % haend Gr3 gge hgreod to ether to
S @eé}é 3 25 e I e @m¥hv'

Cs. 60yc|oalky| - 3al kyl, C3. 60yc|oalky| - 3al koxy,

wher epRofgdufld Q]fom@l?al IWE h%a@e@ idefNYceptddis sﬁcf'l’[lﬂkape?ﬁy

9% gslk Ianlto di -C -% ['am no, .1oaryl, CB-
A re@ﬁ“ﬂﬂ%i@?@ﬁW?ler _9het er oar yl oxy,

Cs-shet erocycl oal kyi oxy, C3. gheterocycl oal kyl,
C6. i oaryl - g% 3al koxy, C6.i Oaryl-C 1-3alkyl,
C2- 9hetero yl -

C 1-3al koxy, C2-9heteroaryl-C -3aikyl,
cl oal kyl - C 1- 3al koxy,
oal kyl - C 1-3al kyl, C3- 90yc|oalky|
yl oxy, and C3- 60yc|oalky| . 3alkoxy are

- QCH2))P-OR, R -C(=0-R, -CX2R
Ioge -N®2, -NR2, - Gl, &, & and
ded tIy sel ected from H and nmet hyl ; or

& and A4 are |inked together to forma

ch t he other two are independently

sel ected frd and thyI nis 1, 2, 3 or 4;each R

i s i ndependen \mydrogen C . 6al kyl, C2.6al kenyl or

hal ogenated G - 6a and X, Y and Z are

I ndependent |y sel cted fromC(=0, NH NCOCH3, N C

CH2, amd CHlwherein at |east one of X, Y and Z is

iﬂb ¢t ed fronlNH N—CHB and N, wherein at nost one of
and Z C‘ ; and wherein Zis not C(=0). 2. A

conpolinié 'rﬁgpe@?%ﬂ Iweelegtes feamplhvidiogen. Whlegesi Gr-RYl Goglidngict ed

f-crpacyaivarg em(roQ\uaJ Kwroxyc‘@ sBIRdx eftiororethy BREMPXYCH-,

%4;:6?' & ng;% 21% ,fggﬁe gé’l am no, C2-9heteroaryl,

and benzyl oxy, wher ei n
sai d & 'Se%iﬁckfiﬂl frowdwﬂ@apweéhyalkyl @paaé;awké:xyalkoxy,

@ gakykayirdTHinm salitiamiel €8ty Cafhiexy, @Zgh&s.@ta@r earyl,
Cﬁet@ﬁ%}‘éx oeysﬁela\tgr%lcyi%alky OXY, 8 létgrocyc%alkyﬁeazy ar%)%a 359koxy, Ce.

woaryl-Cysalkyl, Csoheteroaryl-Cqalkoxy, Cagheteroaryl-Cy.aalkyl, Ca.

C?alkylene

sheterocycloalkyl-Csalkoxy, Cssheterocycloalkyl-Chaalkyl, Ca.ecycloalkyl, Ca.
scycioalkyloxy, and Csecycloalkyl-Cy.aalkyl, Cs.scycloalkyl-Cy.zalkoxy, wherein said C4.
salkyl, Casalkenyl, Cysalkoxy, Cqealkylamino, di-Cy.salkylamino, Cs.joaryl, Cs.
1oaryloxy, Cagheteroaryl, C,.gheteroaryloxy, Cssheterocycloalkyloxy, Cs.
sheterocycloalkyl, Cs.1oaryl-Cy.salkoxy, Ceearyl-Cysalkyl, Cs.gsheteroaryl-Cisalkoxy,
Cagheteroaryl-Cysalkyl, Cssheterocycloalkyl-C.salkoxy, Ca.sheterocycloalkyl-Cq salkyl,
Ca.gcycloalkyl, Cyscycloalkyloxy, and Caecycloalkyl-Cyaalkyl, Casoycloalkyl-Cq.salkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
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optionally substituted by one or nore groups sel ected
fromam no, hal ogen, hydroxy, G . 6al koxy and -CN. 3.

wée@ompsshd as clainmed in claim1l, wherein R2 PET/SE2007/000556
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sel ected from hydrogen, G .4al kyl, Cl™al kOXy,

C3-6het erocycl oal kyl -G - 3al kyl, C3.6cycl oal kyl
Crheterocycl oal kyl, G - alkylamno, di-C

-4al kyl am no, C4. eheteroaryl and benzyl oxy. 4. A
conmpound as clained in claiml, wherein RlL is sel ected
from hydrogen, hal ogen, nethyl, ethyl, -CN, -C(=0) -NH
Z?(CHz)Q@zCH%BG(WHﬁa&ﬂSOﬁy:-sozgghtzmeweg,zggapn%ﬁﬁzo ;
[ I otph fikuor omet hyl , : , an
é%g%‘\%%MAC(EQ f\dézljnd as claimed in claim1, wherein Z
is selelEte 5+ N, C and CH. 6. A conmpound as cl ai ned
i n cl &, ®%1G® a & eiernd¥péraiesilseisttedirdnt BBmdNnaRg; &Sbwddr. 7.

1C - e
ST EERe o oo B BRplerlo bl o BREER e Sk g e
drdeperdgnilviseleptad fiem H appheelyiadl, &, &3 and &4 are
i ndepeauti @it indezataty RArdgen 0, zalil, angikert BialogShated
c&_rgg‘%nd as clained in claiml1, wherein Gl, &, G and
4 are -H. 10. A conpound as clained in claim1,
wherein & and G3 are |inked together to forman
e2hy| arempand a&dainadinGhinan € whedpEe Reemuiasiel ect ed

fib ﬁdeHly%QQctPﬁJ}X Lydroét%ré,br@tgﬁé’rgﬁ%é[‘mgl ohn LOLBYLR, o

phar maceutically acce S eredf,
dihsivarons msthoxe s §pRIPROXY Ariflipremaing. RGter. E6¥H- A0~
vdneiIceiFs0-R1 1S i ndependently sel ected from hydrogen,
hal ogen, C1-6al kyl, C2-6al kenyl, -CN, -C(=0 -0OR
-C(=0)-NR 2| hydroxy, G -6al koxy, trifluoronethyl,
g p- A CPDRSHNd SXRmes in oI, Wherel Ry af Pimuisitis selecied
GniHyetogsromiogen, -6, mahagb@Lt gdifir om hydr ogen,
Cl_6al kyl, C2.6al kenyl, - al koxy, G . 6al kyl am no,
di -G -6ai kyl am no, C6-ioaryl, C6-ioaryl oxy,

d4. 9hél°@‘f‘%‘f‘9 ps cleiped fivigire f bawhyl]e'@)a? of formula lIA is selected
%ﬂﬁﬂ'ﬁﬁogfm cygl kgladlsmlk@?yy (031 Shogh et_eféw%r}f@b,ga%:t%)éllkylamino,

- - al ko [ ryl-G - 3a
AL S bS8 Sy eSSt 0 S o
B2l Eropliyy| GatlijAmie, di-Ci3alkiamiyg, Casheteroaryl, Cs.
(Ret&rb&REIRGYE [0aH A berfEyioxy3é Kptlonall(-3as26t el 8RO dr mate3-

groups selected from amino, halogen, hydroxy, Cysalkoxy and —CN.
15. A compound as claimed in claim 11, wherein R? of formula A is selected
from hydrogen, Cq4alkyl, Cy.4alkoxy, Cs.gheterocycloalkyl-Cy.salkyl, Csgcycloalkyl, Cs.

sheterocycloalkyl, Ci4alkylamino, di-Cs4alkylamino, Casheteroaryl and benzyloxy.

16. A compound of formula 11IA, a pharmaceutically acceptable salt thereof,
diastereomer, enantiomer, or mixture thereof:
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wa@bkdyhamno, di-Cteal kyl am no, C6-ioaryl, C6. PCT/SE2007/000556
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25

6cycl oal kyl oxy, and Cs- cycl oal kyl -G -sal kyl, wherein
said Cl- 6al kyl, C2-6al kenyl, G -6al koxy, C

10aryl oxy, C2-9heteroaryl, C2-9heteroaryl oxy,

Cs-shet erocycl oal kyl oxy, C3. gheterocycl oal kyl ,
C6.ioaryl -C 1-3al koxy, C -ioaryl-Cual kyl,

C2. gheteroaryl -G -3al koxy, Ca-gheteroaryl-C .salkyl,
C3. 6het erocycl oal kyl -G . 3al koxy,

Cs-ehat erocycl oal kyl - G *al kyl , C3-9cycl oal kyl
Cs~cyedoalkyl oxy, and Cs”cycl oaI kyl - Cral kyl

Cf_§1 g vl Ctal koxy are optionally substltut ed
Wt m)re group selected from-CN, -SR -OR
- R1-C(=0 -R, -CO2R, -SO 2R, -SO2NR2,

hal ogen, -ANR 2, - (CH2)pNR2, and -C(=O-NR 2; R3
is Hor ﬁyI;Gl, &, & and 4 are

i ndepeg tcted fromH and nmethyl; or two of
G, @&, d A are linked together to forma and

t he ot hgr t e independently selected fromH and
nmet hyl ; and each R i g i ndependently hydrogen, G.

6al kyl, C2.6 @zﬁ/%r hal ogenated G - 6al kyl - 12. A
conpound as claimgd in claim1l, wherein Rl of fornula
HA i s i ndependent By sel ected from hydrogen, hal ogen, C
al ky! mia SN -C(=0 -H, -C(=0)- NH2, hydroxy, nethoxy,
et hoxy— i sopropoxy, trifluoronethyl, FCH2- , F2CH,
CE®@N and CHF20-. 13. A conpound as clained in claim
11, wieéreidapdtiedly stloctadiran NArdgsn, deloest 8dalkyl dPastlaylogen

hal o 0 d
LRI, 9 B bRt gl okt oppmgune e
el &F:Fv Grrany g Gemeteetntal kyt , C2. 6al kenyl, G .

6al Koryis s@ect@dﬂfr&ﬁj hydmdgen, C:GalkyCiC,.sab@hi yd aatitomn,

W%Eﬁéﬁ&% e G A e 10?@‘0F3yb Seiers3, l@yl and
C‘ﬁhF‘e@aM@éWs s*ﬁefwwwm ﬁeghe@foci‘?“’f‘ké‘aI%V?%‘rﬁ‘ﬁ?ﬂkoxy Co-
argttﬂtaﬁfwaxzxﬂweter@vl A pekaR T2 He@xoaNAC gsatipt Conal |y
h%\ﬁ% é)é){,'clljoaﬁ(dl d? 6a|l90x§ (§ éqeg%c?clgeﬁ@}]@ %ﬁlﬁﬁl g E&%afkf#g(g]uﬁgn 22
cicudionbailonn aed Gasmiopalyheibl BRI palkiho WIRresald C
S%ﬁkglcbﬁglkéﬁypﬂ %&k@iﬁ@@d&lkylﬁ}nm}) JH-C . callefiahike g, 1oa|ryL (Te o
IR SR e e B o
CéheBrsyagatial s-0amtCHalieyi C@xg@fy' -gealion, 8@7%*8[%&" Baalkoxy,
f e, Jﬂb‘t’e@aﬂyi‘bﬁtaalﬂyl nharer@esubilaRt] pkegcenhebbeycoalkil-Crsalkyl,
t ﬁg{cegc}al% %aecyc%aﬁﬁw andetg &Elo&@? 61 3&\9&! 3aé}c%5@yl-cmalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH2)p-OR, R, -C(=0)-R, -CO3R, -SOR, -S0O,NR3, halogen, -NO,, -NRy, -
(CH2),NRy, and -C(=0)-NRy;
G', G? G® and G* are independently selected from H and methyl; or two of
G', G? G® and G* are linked together to form a Ci4alkylene, and the other two are
independently selected from H and methyl; and
each R is independently hydrogen, Cisalkyl, Ca.salkenyl or halogenated

C1 .58‘ kyl .
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wherein RL is independently selected from hydrogen,
hal ogen, C al ky!, C2.6al kenyl, -CN, -C(=0 -0R,

WO 8043885 2, hydroxy, Ci.6al koxy, trifl uoronetbkgl/sE2007/000556

FCH2- , F2CH, CHF20O, CF30O, C -ioaryl, and
C2.9heteroaryl; R2 is selected from hydrogen, d

bal kyl , C2.sal kenyl, C -6al koxy, G .6al kylam no, di-C
1- 6al kyl am no, Cs-ioaryl, C6-1Qaryl oxy,

C2. gheteroaryl, C2. sheteroaryl oxy,

Cs-sheterocycl oal kyl oxy, Cs-gheterocycl oal kyl,

€h- | gatoyipotsli-aSalakmdyn ciéi. 16] Wi RGif forBalh K is

%epegﬁén% QY Fr yﬁl%%% ééfﬁ(e%ﬁglﬁfl erCﬂarCXlO)CO\-l é(ablf-y i

eterocydoa
e G raeimoeamw|'sqeropogainﬂtgﬂmm@' §EVe1 e kiF:O-C3.
asychmal kyl oxy, and C3. 6cycl oal kyl - C 1-3al kyt,
Crcycl oal kyl - C sal koxy, wherein said G - 6al kyl
C2. dal kenyl, Ci - 6al koxy, Cl1-6al kylam no, di-Q -
AB-ky | AnpATPEUNES clamw&r*wamd@ W*Per%s'%y?fé%sﬂma A is selected

" Geem Qb Rh ORiogén, - rEIRIXE BRBT AIRKY |

C'het erocycl oal kyl oxy, C3. gheterocycl oal kyl,
C6-ioaryl -G . 3al koxy, C6.ioaryl-Cl-3al k){
2. 9Hesasmewidag|claieddaFRiBNS, witely RaeidrrauayiA iesalected Ky |
FoR Al Rb6RBYC QR k) LaikeinyS@4 KRy, C;.calkylamino, d:-C1 _alkylamino,
gghgp reotaFy dacéwc{erocyclfé&kﬁldamé@%@a#&/ 4&%3[ em %H(% ﬁ\lkyl ar e
@ptai‘k@ﬂisélqual@&bﬁlesd‘maéﬁ'omﬁ“tqwreeéiﬁ@mp F‘@ef@?%'uﬁa sel ect ed
Erfseg&r\c):y@élkyf -SRalkyl G benzfR6§tH2) dpti6Rlly R.bsm&fécﬁ)y- dRe NOTRZQ%R |
- an
Hoge) seﬁﬁfseg)% 'ﬁmm@aﬁ%%n hl){c(yj\%céeram aélleﬁendenlto |y
selected fromH and nethyl; or two of Gl, &, G3 and
e4. ar&cdrﬁd&&ﬁﬁbstdégﬁédﬁﬁﬁlamd Ahdria RESEbYlagMERis saBeted he

ﬁgrtnﬁ%irogegh ) Iéyéhr@ﬁﬁkoxy, e¥eése<|:!oe QIfy?(g f%ﬁ’% f %glkyi Cs.
@ktBedyRgaliyl, C2.aBulkiiaaydi- C@@‘mﬁﬁﬁge%g%ﬁOM%@\bWMOM A
corrpound as clained in claim 16, wherein RL of fornul a

R AR AR A R L L GO g 00N
w@sﬂa@wer emdntmyer dar sopwrepesep!: tri fl uor onet hyl, FCH2-,

F2CH , CF3Qs, and CHF20O-. 18. A conpound as cI ainmed in
claiml16, erein RL of formula IHA is selected from

hydr al ogen, -CN, nethoxy and Cl-3al k.yS. 19. A
q#nc! @imed in claim16, wherein R2 of fornula
WA | ted from hydrogen, C al ky!, C2-6al kenyl,

G . 6al koxy\: G . 6al kyl anino, di-C - alkyl ami no,
. , gEs- shet erocydoal kyl - G -aal kyi and
benzyl oxy) wh e(igp said C|.6al kyl,

VA

wherein
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whetenexsyel oal kyl - G - aal kyl

C2. 6al kenyl , Cl”al kOxy, G . 6al kylam no, di-C
1- eal kyl am no, C2.9heteroaryl, C3.

optionally substituted by one or nore groups sel ected
from am no, hal ogen, hydroxy, d - al koxy and -CN. 20.
A conmpound as clained in claim16, wherein R2 of
formula IHA is selected from hydrogen, C al ky],
Cral koxy, Ca-eheterocycloal kyl -G -sal kyl ,
C3. E‘Cépj oal kyl, C3. 6heterocycl oal kyl, Cral kyl am no,
di - CrBi RipdepenaRytly estecsdoarhydipgan: %@ea&zfg}*er@@a'kznvﬁ A
GONPOHD-OR, -G(e0 PR ARy, @B cditvay, rilcadinety] HoH,aegRpt abl e
t pereqf, r .enantioner, or mxture
tiﬁleFtrZ%éPj%Cf%'ma é%g(? ﬁﬁﬁ%g;ggﬁylhdependent ly selected from
hydr o§elf selerigdgpanhvdegeaai-ely; Caolkey) keadpxy: - CN,
;ci;éa'n@anm, di;c%én@)arrﬂdﬁ, ée-melgw,dcmarylog@@aét&wcp ) Co.
chtiridtIOBTE Mo eiliny Cothrerobah. oriasPonpog oo
heypd-Gepalfyl: Ce-shelsggapy;C1salkpypadRedergary-G-allyhiCeoxy
cavaet@rathylsxysla|a,rtndc:mmumau'ﬁ Cghet@@bkllﬂaﬂﬂjm.ghlkgf;ﬁ};.,.ig@abaﬂlkyl, Cs.
= X - 0 ' teroaryl oxy. .
& e%‘é%‘%x?b%ea%gﬁaaﬁ*%vﬁ%%? _ @sgﬁé‘e%‘%&?y%m Voo o -
oalky Coelieng o erlikgxy: @aalkyvianaioy fi-=Gjealigipningl Ce.roaryl, Ce. ‘
%ﬂﬁ@lCﬁzﬂalﬁb@é'ryatryl,Qi:g:ghel'iéibé?ﬂd)?yi(cagﬂet&b@‘c@EI%xw c,Ct. 3al kyl,
y&l oal kyl - Qvs 0 )
TR BRRRY € G DY " Bt sy Grdisronnyhgypetiops
Soyrataseariyth-slyl CadigitesycbeludtGaaltey, Oasheteggygtaaikyl-Crsalkyl,
@g@@ilké@m&is_WElo%yloxﬁ@h&%@ﬁ&yc&d&}k&f(ﬁjaﬂkyﬁ &, by Gdall§ R Kittkoxy
. n L C1 oxy, - 6a 0]
e SRt ) KomuniisfEohbion ore e s sy 5% -oR -
ACHNePBr Baf{0)-RCEDR B a3 QNBx palogen, -NO;, -NRy, -

sHghat enacyebparkyl oxy, C3. gheterocycl oal kyl,
C6. 10@5i¥|H'oCr:'Ci éIB?I kyl, C2.gheteroaryl -G . 3al koxy,
C2. 9het er oar yt I 3al kyl , C3.6heterocycl oal kyl -C
1- 3al ROEY, G'@sd G eredndsesnderstiiskiptteddioraH layd methyl; or two of

%\',C(g@ b®|a.hd<c?z4kar? frke®® @t'l'»ég@é fodrh ngmalkge%, le(mdl th% other twcl) ﬁre
cycl pa 0. 3a _Cs-ecydoal kyl - C-i - sal koxy
a\?dgp%%ifs?@ﬁﬁ‘le&)e/d f?%‘s"taf‘? U%Jg&’ W% one or more group
sel ecexd Rip indepegii¢ntly BRrogeOR-salkyOCEIHKEMA @RaloBenated
-&had).- R - CO2R, - SO2R, - S2NR2, hal ogen, -NO2, -NRZ,
- (CH2)pNR2, and -C(=0)-NR 2; R3 is Hor Cl-4 alkyl;
Gl, &, G and 4 are independently selected fromH
@Rd néehiyboundes tisimedih c@lm 2GiheeB Riptfo@tlaraid | nked

ti@ptlaehiytsaiebiod mn@gﬁ%eﬁ,h‘ﬁlog&h B salkWo -&N Ec=Bslepergant | y

cted frgm H and pet hyl : ndea% i S
NNt B S Brerona 4l Ry Fet v sl £an P~
reaH G4jE At ed

23. A compound as claimed in claim 21, wherein R of formula VA is selected
from hydrogen halogen, -CN, methoxy and Csalkyl.

24. A compound as claimed in claim 21, wherein R? of formula IVA is selected
from hydrogen, Cy.salkyl, C,.salkenyl, Cqgalkoxy, Cy.salkylamino, di-C.alkylamino,
Casheteroaryl, Casheterocycloalkyl-C,.aalkyl and benzyloxy, wherein said Cy_salkyl,
Casalkenyl, Cqsalkoxy, Ciealtkylamino, di-Cisalkylamino, Cogheteroaryl, Cs.
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G . 6alkyl. 22. A compound as clained in claim2 1,
wherein RL of fornmula IVA is independently sel ected

wo carmiiigsds ogen, hal ogen, C1-3al kyl, -CN, - C(=Cre1BE2007/000556

-C(=0)- NH2, hydroxy, methoxy, ethoxy, isopropoxy,
trifluoronethyl, FCH2- , F2CH, CF30, and CHF2O-. 23.
A conmpound as clained in claim2 1, wherein RL of
formula I'VA is selected from hydrogen hal ogen, -CN,
nmet hoxy and Cl-3atkyl. 24. A conpound as clainmed in
claim2 1, wherein R2 of formula IVA is selected from
inpttrasgrigalkyladiky and ER2yEuY ReerpplignallTlsubituiesiby on€pr, more

RBlLERELMFom HnnEnaidan, kyd Ikéxg afdetier oary!
%3 ﬁet er ocyrgl oal k)?IO@C 1y?:§|wlkyﬁaaﬁgabenzyl oXYy, wher ei n

said C al ky!, C2-6al kenyl, C "al koxy, G . 6al kyl am no,
&.- CA corraleaawIanmad nozacgﬁ?et wirepein Rt of formula IVA is selected

fron hﬁir@d’eﬁ?(‘dﬁ(iéll@@ltdﬁ%/e{lﬂ!}og cgglel@ydcy@&@yh%@awn @échéEé?ky!e Sy
EHARLEI R gD Py e, Ry e 25

A conpound as clained in claim2 1, V\hereln R2 of

bor mﬂ(%njpy&.,dlsg,egt@bg%ed from hydr ogen, Cl al( y I1
ocycl oal

G oA e e e Doy MLy ey B Ry Ao,
E’thyi(?/i[a-l(%gb{oa?(ﬁ diydrieMirbérembdazyl-1-Anigeliimn #yilppxgliding-6-
ggfg(gyg,ggnd sel ected from Et hyl

%‘h lo’ﬁ Stéfi ﬂ%o?(i%@g? %8%19&8 élvggbatg;?‘laz_o( 1{!)8 ;Pengi -yﬁpyrrohdlr}/e) P
3-chbexyRtepx 0- 2, 3- di hydr o- 1H benzi m dazoi - 1-yl ) pi peridin
B;:nz)i(ll 31[@)(5 5>9J 3 ﬂa.nydré-m%éﬁzm?%m fipi f@acﬁy yllpyrrolidine-1-

| or o- 2- oxo- 2, 3- di hydro- 1H benzi m dazol - 1-yl )
i pRY ﬁl n- 1 yl ] pyrrolidine- 1 car boxyl at e; Benzyl
BBt -3([2-{Dx0-23-Brdi i iftibenzinidabieiRdipipertiitre B} lpdrrolidine-1-
cé/rl)c) ,la@erl d| n-1 yI ] pyrrol | d| ne-1 - carboxyl ate;
)( g 0-2,3-d ro-1 H benzi m dazol -1
‘S§’P‘)°EM E:é"f‘?d’ix?] J?*W’]il ﬁ%ﬂ?‘ﬂ‘fdﬁ@“ib" iR E YK IRy@lidine-1-
cabpyiayi 3-{4-(2- oxo 2,3-ciihydro-1

Y\gp@% ép@ﬁélfaln-aly(%'p)emm U8- b Rndar b HRgR S Rlb A B8R -
N-dime A 9orR 3-FiBr e Arbendigaspipterptesiin 1yipprralidiseyi h
ydawe2hlideenzi m dazol - 2- one;

ks e Gl s i
#-98@r boxani de; 1-{ 1 -

E(h&)-m[et(:hmleihyltzaﬁosﬂs)@wwoe‘l H-bkriinBcayti]pipiperddi-n- 4- yl }- 1
vty En QadbArgnzi m dazol -

Ethyl 3-[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yilpyrrolidine-1-carboxylate;

Ethyl 3-[4-(2-oxo-1,2-dihydro-3H-indol-3-ylidene piperidin-1-yllpyrrolidine-1-
carboxytate;

Ethyl 3-[4-(2-ox0-2,3-dihydro-1H-indol-3-yl)piperidin-1-ylipyrrolidine-1-carboxylate;
tert-Butyl (3S)-3-{4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yljpyrrolidine-
1-carboxylate;

Ethyl (35)-3-{4-(2-ox0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yijpyrrolidine-1-
carboxylate;

Ethy! (3R)-3-[4-(2-0xa-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yllpyrrolidine-1-
carboxylate;
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2-one; Ethyl 3-[4-(3-nethyl-2-o0xo-2,3-di hydro-1
H benzi m dazol -1 -yl )piperidin-1 - yljpyrrolidine-

waz2we@animssyl ate; Ethyl 3-[4-(1 H1 PCT/SE2007/000556

10

AN-benzotriazol -i-yOpi peri di
p-i-ylJpyrrolidine-i-carboxylate; Ethyl 3-[4-(2-o0xo0-1
, 2-di hydr o- 3H i ndol - 3-yl i dene) pi peridin-1

-yl ] pyrrolidine-1 - carboxyl ate; Ethyi
3-[4-(2-0x0-2,3-di hydro-1 Hindol -3-yl)piperidin-1
-yl ]pyrrolidine-1 -carboxylate; trf-Butyl

(& B34 -4-2-0x ;323 d i THsingimikdakbh g @ibardialazgbyriblidine-1-
%4%&%& ridin-1 y| ] pyrrolidine- 1-carboxyl at e Et hyl

2- 0x0- 2, 3-di hydro-1 H benzi nm dazol -
- 5¢- {@P)dé?ﬁ) rIﬁ£21QX912]3ch|dm-1 Hibshgimidazeld rheiRssidiat e Et hy
(BbWoli@nd-fchBogi®; 2, 3- di hydro- 1
"
R R L e
 bgnzipsidazqiAioneiz ol - 1- y!) pi peri d| n-1 -yl ] pyrrol i di ne 1 -
ca{ by aes)tetr&gdbuepyd-ylcarbonylpyrrolidin-3-yi}piperidin 4-yl)-1 3

(§,§?dm a,[,gfeq(z%moaé& S2ura: di hydro 1W benzi m dazol - 1-yl ) pi pe

Froridine-1 -car boxyl at e
11{13P3 - metfmftwpﬁ@éﬁwwaé@ﬁﬂbquhsflp;?»ry}}@mﬂdlnﬁi VB3] p| pe
I fidydro-ZH-Yénzinddadoididmgdr o- 2/ -/ - benzi m dazol - 2-one; 1-(1
HEES e, BB LS PO BG ISRl ) o
peihydei-#--geng|midagol-2nedi hydr o- 2H benzi m dazol - 2- one;

_ 11(11{(54)3@ {Zloopykroiat-nyhprddahewpyrtidiZs yhoigsagihanylilPyr r ol

15

20

25

30

35

1,3-
dlh Zﬁg%r%fp‘géﬂ'zf%edazo? 2-one;
11mth{/lc%@){(3§> Ap-@xenBpigin by lPeiPALCY IR Tplisin BBy A |
dn l-d?r]y&’rbhplld@ﬁimﬂééarﬂor}d )-1,3-
398/;9}1%% 4 7355 5%%%2 51 B hiadzol Ly el 1 Ypyrrolidine-

- {icypeepmigeoy| | pyrrol i di n-3-yl } pi peridin-4-yl)-1, 3-
dEmqu&‘S‘) BZIW?%ZZ AHRRIE H-AdON8)piperidin-1-yl]pyrrolidine-1-
nF '%%’? -NSSJ-1 - pN-oxopyrrolidin-1-yQpropanoyl | py
rF% Y S—yl Jpi peridint-yl ) -
1 EByidBRyaH 62-2¥0-2,3-tibysird- hWi-ihdelall-y Riperiein-1-yllpyrrolidine-1-
(g@o M€t hyl - 3- [ 4- (2- oxo0- 2, 3 di hydr o- 1H benzi m dazol -

( %5@'35%3 i B LR e PR R bR . B Y
- yérdpiylperi din-1 -yl ] pyrr oI i dine-1 -
1-(1-{(3S)-1-[3-(2-oxopyrrolidin-1-yl)propanoyljpyrrolidin-3-yl}piperidin-4-y1)-1,3-
dihydro-2H-indol-2-one;
Ethyl 3-[3-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)-8-azabicyclo[3.2.1]oct-8~
vllpyrrolidine-1-carboxylate;
Ethyt 3-[4-(7-fluoro-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl )piperidin-1-yljpyrrolidine-’
1-carboxylate;
Ethyl 3-[4-(5-fluoro-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yl]pyrrolidine-
1-carboxylate;
Ethyl 3-[4~(4-fluoro-2-oxo0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-yllpyrrolidine-
1-carboxylate ;
Ethyl 3-[4-(6-fluoro-2-ox0-2,3-dihydro-1 H-benzimidazol-1-yl)piperidin-1-yllpyrrolidine-
1-carboxylate;
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car boxyl at e; Et hyl
(3/?)-3-[4-(2-0x0-2, 3-di hydro- 1H i ndol - 1-yl ) pi peri di n-

wa 20071585 ol i di ne- 1- car boxyl ate; Met hyl PCT/SE2007/000556

(3S)-3-[4-(2-0x0-2, 3-di hydro-1Hindol - 1-yl ) pi peridin-1
-yl ] pyrrolidine-1- carboxyl ate;
1-(1- {(38) 1-[3-(2-oxopyrrolidin-1- yI)propanoyI]pyrro

i di n-3-yl }piperidin-4-yl)-1,3- dihydro-2Wi ndol - 2-one;
Et hyl

3-[3-(2-o0xo0-2, 3-di hydro- 1f/ - benzi m dazol - za

6272 Eﬂ)&@-[%(ﬁlf]t@tetz&o 33-fipydro-bt-betizivedagol- 1::}6)?'19@@4' te

?} Mblidine- 1-carb0xy\ate y b 1
nz| zol -

i R PR e S G AR AR o)

BlpprolifBe-fl icabpxyviads; ox 0- 2, 3- di hydr o- 1H- ben2| m dazol 1-yl)

g B ;Cétml xelmxdh}:@yaxeglatﬁx Rr1 HbemamRRXh ahSperfihy |
Y‘iﬂ 5'?; r 0- 2- 0xo- 2, 3-di hydro-1 H ben2| m dazol -1

B‘éricaﬁ%ﬂxyiae 'yl ] pyr rolidine- 1-carboxylate ; Et hyI
BR) 4thyie-f( Qjmafbyli?l-qm@é’zdl@d@rﬂﬁmammaw-ﬁ)ﬁhmawld*&z ol -
liﬂf\{)r&fdmgfﬂcg}bexy}ate yl] pyr rolidine- 1-carboxyl ate; (38)

R i TGOS PP P AR5 PP PR 1
yipgrriidiogllaeoxy(dd) Et hyl
%ri) ‘éfh@l@r ! (éJ %{Ho;%/ 23388 23 §ﬁ>ﬂékdwﬁiﬁéhlm#&a%ﬂzw)abé}%0ﬂ 1

eridin-1- yl|pyrro (idine-1 -carboxylate; (3S)
HWE“G el A28 AT hyl - 2- oxo- 2, 3- di hydro- 1 tf- benzi ni daz
Ethyl(3S)3-Habpemb-Qiare-2,3- dlryﬁr})ijrkheotlmdiami-Il)plmdlbdxyI at e;
ﬁt@roﬂn@ﬂca%e&ﬁat&ﬁ met hyl - 2- oxo- 2, 3-di hydro-1
AR S oaﬁe@o@ufy%oa%benf@gfzﬁ pioerdin--
SHdydel(drertedattoxyat@- ox s- 2, 3-di hydro-1 H benzi m dazol -1
%{X @5}@&(4' L lkudrometh1 RS E@ld':h%r@ﬁFﬂbenﬁﬁTdQ%ﬂy%&nd&ﬁR)

EWKO‘PB‘BY?E‘PM%W% 0x0- 2, 3-di hydr o~1H benzi ni dazol -
Bitly) (}3Sp@ﬁl—(dﬂrﬁludremythilﬂyﬂb-ﬁJ3+dﬂ1yme 1H-bepambiiazoj -al)feper@t\hyl

&E@}ml;’&[ﬁ &aﬁooﬁ%ﬂ@o - 0X0- 2, 3-di hydro-1

enzi m dazo BBperldln 1- yl]pyrrolidine-1

Ehut @63(@/[46@@9’1 pro dihydro-1H-benzimidazof-1-yl)piperidin-1-
YBES)roidtined-datboridter o- 2- oxo- 2, 3-di hydro- 1

R R RZ-51498 94 kit b bRA-B8 G4 Arbenzimidazol-1-yi)piperidin-1-
yllpyrrolidine-1-carboxylate;

Ethyl (3S)-3-[4-(6-trifluoromethoxy-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-
1-yl[pyrrolidine-{-carbaxylate;

Ethyl (3S)-3-[4-(5-trifluoromethoxy-2-oxo-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-
1-yllpyrrolidine-1-carboxylate;

Ethyl (3S)-3-j4~(5-fluoro-2-ox0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
yllpyrrolidine-1-carboxylate;

8- azabi

and pharmaceutically acceptable salts thereof.

27. A compound according to any one of claims 1-26 for use as a medicament.

28.  The use of a compound according to any one of claims 1-26 in the
manufacture of a medicament for the therapy of pain.
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yl T pyrrolidine-1 -carboxyl ate; Ethyl
(3S)-3-[4-(6-trifluoronethyl-2-o0xo-2, 3-di hydro-1/-/-be

wWozooTiaEz®l - 1-yl ) pi peridin-1- yl]pyrro!idi ne- IPCT/SE2007/000556

- car boxyl ate; Ethyl
(3S)-3-t4-(5-trifluoronethyl-2-o0xo0-2,3-di hydro-1

H benzi m dazol -1 -yl )piperidin-1 - yI ] pyrrolidine-1

- car boxyl ate; Et hyl
(3S)-3-[4-(6-terf-butyl-2-o0xo0-2,3-di hydro-1

H benzi m dazol -1 -yl )piperidin-1 -

yl ] pyrrolidine-1-carboxyl ate; Ethyl

493S) TRe Ls‘éo@c&rﬁd&m@é@cﬂhi 19X 0Re SRy ds®mn e/ - benzi mi d

r%;q?‘{ﬂcturey ofa me%icament for %he ’u%at]rrp X{ of Rlzl-\e\me d1 sease & ar boxyl at e;

(3S5)-3-[4-(6-trifluoronethoxy-2-oxo-2, 3-di hydro-1

ézk berzd fHed22 eém;;lounaﬂaace&dm@ kd &Hydne 3t Hich$y.pé Rlaedi ne-
car boxyl at e

g o o e Snon s o EE ISR SRR i hy r o- 1
/ 4-benzi m dazol -1 -yl)piperidin- 1-yl]pyrrolidine-1

gfgar Qg?ﬁéﬁlrr%t:&hcﬁkaﬂosmon compnsmg a compound accordmg {o any one
| uoro-2- oxo- 2, 3- ro-1

?('{FCB@‘F‘Z1 éﬁ@gﬂgpa@ac%ﬂﬁlm@ep@plﬁ Ca;ng' yl ] pyrrolidine-1
- car boxyl ate; and pharnaceutically acceptable salts

ééﬂgr dQfethd for e tﬁé}qﬁp&@gnm&mmd&@a@w c%ﬂ?né?rfg 1k ai s

for, use as
%W@G'HH‘SEE%?&F‘H 6”‘{“8’ “&H?Fdd’ﬁ é“CBﬁheéﬁPé{uaﬁ%eripe%ca Yn the
effentivk acbunt of @fongommethoecardiegto dnp pnd dfelatnkseti-2py of
pai n. 29. The use of a conpound according to any one of
clains 1-26_in the manufacture of a nedi cament for the
% eatMBAhoBior e rErkayAdhelisa disgase S WaRPlqpsrd yimal
coppsiogitie atege off adimirgstdring &ngaidemienad i nekddfrschlin@bpyian t he
Pé %{V&?&c@fe oﬁﬁmfge&ﬁwmé Qgcoﬁdmg 14 S 3h BB e 1-26.
sch renia pharmaceut i cal’ comnposition
conprising a conpound accordlng to any one of clains
34.26 romehai fptiisy ineepyitfisciadopyrenia repiabHeooded arieal, 32, A

55%,}&9{?9 9 Etﬁ% Qf%dm%aﬁé tooéa.msn;a Inhe &%nmtnérgaﬁaed

m ni st erlng to said
B aﬁﬁ{’“"?”h iRt 9(5‘?‘3“?,% A C?rﬁfé}uﬁﬁb?ccéf dngd? apee P %ﬁ'mﬁﬂ -26.
effective amount of a conpound accordl ng to any one of

% I"}'\Bprtltegss d;?fgpan g%nt\%qné QFrFOL OO ngmfm f

hel mer I Seasé In a warm
conpr X.he step of adm nisteri ng to sai d animal in
nee uchyt her apy a therapeutically effective
anou “conpound according to any one of clains

1-26. 34. A\nmethod for the therapy of schizophrenia in

reacting a compound of Formula VA with a compound of formula VI,
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conprising the step of adm nistering to said animal in
need of such therapy a therapeutically effective

w@rwand2ssf a conpound according to any one of BCEHSE®07/000556

1-26. 35. A process for preparing a conpound of
Formula I A, conprising: JA reacting a conpound of
Formula VA with a conpound of formula VI, VA VI wherein
Rl is independently sel ected from hydrogen, hal ogen,
Cral kyl, C2.6al kenyl, -CN, -C(=0-0rR, -C(=0-NR 2,
hydr oxy, Cral koxy, trifluoronmethyl, FCH2- , F2CH,

0 , Cob-ioaryl, and C2-9heteroaryl; R2 is
w rdm hydr ogen, d - al kyl, C2-6al kenyl,
X ,ZC al kyl am no, di-CQ-eal kyl am no,
-i oaryl oxy, C2.9he

oaryl, C2.

Cs- ghetero ycI |, C6.1Qaryl 3 Fkoxy, ce. -1
oaryl - CO%sa . C2-9heteroaryl-Gi. !
C2- 9het e|<3)arylﬂ G- 3alkyl, C3. heteiocycloal kyl-C

- sal koxy, V . 6heterocycl oal kyl -G,. 3al kyl,

C3-9cycl o yI, C3. 6cycl oal kyl oXy, and

@hergvycl oal kyl - C-i -sal kyl, C3. 6cycl sal kyl - C 1. 3al koxy,

wher ekng ﬁ@éd@n@hﬂy Mc{é}dlﬁom ArBGHnk @:ﬂ%g Cgsall@ﬁbléé%“nylc
I

o T ORI, Sy, C e on S B By e FACTH-

@F@re@@ﬁbdy@daoablh@wz@hgiem@ﬂ ghet erocycl oal kyl , C6. i

Oar yl rGk sel&@dk@ﬁ%ydn@engbfeﬁﬁl O@réaakeng c3akigxy,

et erocycl oal kyl -

tero
Sr:zi?ﬁiyﬁ 8?@?0%W6a?%gﬂw%v Cealqigrpant. Cz
@ﬁ@wﬁ@@a%ewem@@wmwv Calbhepdranyyipaligh dC:Gsiryl-Cisalkoxy, Ce.

G61-0akik ?1 cghs,@#obwi G4 3%@%@1\&&5@'@ Giyr, 32l koxy are
|on ﬁ tht W@% Iorl1e 0|lr nmor e grout_){ sel ect ed
%5)3) O st oT I Erealigd, CopySeRlyRCs-- coR,
ﬁ@@WVIOXE(BZNRZsCyMW@;%aIkyI NIy clodMBRC 1 salkexgH)gediiR&id @nd
ﬁ(yi’@salmgnﬁ C1gﬂ(0X§3%1 ea%lam % ?J@]ahﬂgeésq&gnéa an d

nmet hy

E‘E %2 mﬁeéw &@élef?éW%yff%ﬁ*eﬁt%O%P'OﬁMW|Cene and t he
d‘lelfﬂemyt:lw{ﬂ(ya r&.dantiepekaenCd yans-€h atdy/e o, fre@makji- anﬁlkoxy

gghméyoarﬂ@%aﬁ’@c@ eﬁgérgcnfglegﬁﬁ)g %ﬁﬁﬂy ¥, stﬂglgrrog%ﬁ)g llgy
é?cmj(pang Pg&ycwaf Aow%@rfde(')qﬁcycloalkyl Ci 3alkyl Csscycloalkyl- malkoxy

are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH2),-OR, R, -C(=0)-R, -CO2R, -SO,R, -SO,NR;, halogen, -NO,, -NR,, -
(CHz)pNRz, and -C(=0)-NRy;

G', G% G® and G* are independently selected from H and methyl; or two of
G', G? G® and G* are linked together to form a G.alkylene, and the other two are
independently selected from H and methyl; and

each R is independently hydrogen, C.salkyl, Ca.salkenyl or halogenated
Ci.salkyl.

36. A compound of formula VIIA,
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Rl is independently sel ected from hydrogen, hal ogen,
Cl-6al ky!, C2-6all<enyl, -CN, -C(=0-0R, -C(=0-NR 2,

whyarraxasss CL- Sal kOXy, trifluoronethyl, FCH2- , PERSER0)7/000556
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CHF2O-, CF30, C -ioaryl, and C2-9heteroaryl; R2 is
sel ected from hydrogen, C al ky!, C2.6al kenyl,

C-i.6al koxy, C . 6al ky(am no, di-Cveal kyl am no,
C6-ioaryl, C -waryloxy, C2-9heteroaryl, C2

ghet er oaryl oxy, Cs-Bheterocycl oal kyl oxy,

C3. 9het erocycl oal kyl , C6-ioary!-Cl. 3al koxy, C6. C3. C3
6het erocycbk@al kyl -C -3al ky), C3-9cycl oal kyt, C3.

3 xy, and C3-6cycl oal kyl -C 1-3all <yl ,
oa/@ -C . 3al koxy >wherein said Cv 6al kyl,
dnyl/~ & eal koxy, Cral kylanino, di-G .
6al k 1Ny, C6.1Qaryl, C6- i Oaryl oxy,
|, C2.gheteroaryl oxy,

Cs- shet ergcychom®kyl oxy, .C3 gheterocycl oal kyl .

C6.i0 skoxy, C3.9cycl oal kyl,

C3. 6cycl pal , and Ca-ecycl oal kyl - C al kyl,

Cs- ecycﬁoal kyl- Cral koxy are optionally substituted

wi th one or groyp selected from-CN, -SR -OR -
A CH2) p- OR, NG =B)-R, -CO2R, -SO 2R, -SO 2NR2,

hal ogen, -NO2, -NR2, - (CH2)PNR2, and -C(=0)-NR 2; @1,
&, &3 and 4 areOi ndependently selected fromH and
nmet hyl ; or\”kvvo of Gl, &, & and 4 are |inked

t oget her 2 orma Cral kyl ene, and the other two are

i ndepebrteint |y sel ected fromH and methyl; each Ris

i ndepandeiatherddnig EOER frofn ttieYén, haidgdRat keaRy| C.Qdikenyl,
RN AR by eI AR e
t¢HF@p PF ST, Goandtapd Crshatewamnh bl ooded ani nal ,
CONPr k8 Bedtdtrort BRrdQEN, a0 HIQI, 8L 8KbME O, g, d ani mal in
SRS S o BB Ha BoaR A BRE-OF Cbl ai ms -
Lh&6roargigxy, BsdretetvorticktiyiotyhEsshétercaysipalsy!, Geprdssialioxy. Fsa
"Ygarnﬂb'?la@@ﬁj @-Q@QFM]'Q-{GW b?Jh%roEWﬁC%bl]?ﬂ @f
oA Bt el e e B SR LR
accheiilyioy, 4rd Gaagyclorieyl-6f.satkylaCarsyclbalR@-Cr3koxA whenrp caid &+-of
eglw%ggaanbll, €. Mkddy, ®N8kRrfino, di-Cysalkylamino, Ce.eary!, Ce.
rearyloxy, Cogheteroaryl, Cogheteroaryloxy, Cssheterocycloalkyloxy, Cs.
sheterocycloalkyl, Ce.paryl-Cq.zalkoxy, Cegoaryl-Cisalkyl, Cp.sheteroaryl-Cqsalkaxy,
Casheteroaryl-Cq.aalkyl, Casheterocycloalkyl-Cy.zalkoxy, Cs.sheterocycloalkyl-Caalkyl,
Cs.goycloalkyl, Cascycloalkyloxy, and Csscycloalkyl-Cqsalkyl, Cascycloalkyl-C,zalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CHy)-OR, R, -C(=0)-R, -CO3R, -SO:R, -SOzNRg, halogen, -NO,, -NR, -
(CH2)sNRz, and -C(=0)-NRg;

G', G? G® and G* are independently selected from H and methyl; or two of
G', G2, G® and G* are linked together to form a Cy4alkylene, and the other two are
independently selected from H and methyl;

each R is independently hydrogen, Cqsalkyl, Cosalkenyl or halogenated
Ci.gatkyl;
and

—
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wW@a00y1425€6-1 Oaryi oxy,” C2. 9het eroaryl, C2- PCT/SE2007/000556

R2 is selected from hydrogen, C al ky!, C2-6al kenyl,
G - al koxy, G .salkylamno, di-Cv al kylam no, C6_i

ghet er paryl oxy, Cs-sheterocycl oal kyl oxy,

C3. 9het erocycl oal kyl , C6- ioaryl-CG. 3a|ky|

C2. ghet eroaryl - CL. 3alkoxy C2.9heteroaryl -G . 3al kyl,

C3- 6heterscycl oal kyl -C 1. 3al koxy,

C3. 6het erocycl oal kyl -G . 3al kyl, C3.9cycl oal kyl, C3.

6cycl oal kyl oxy, and C3-6cycl oal kyl -C . 3al kyl,

3. 60)6@;' iOaded ‘fr@h|-0§®)4’€9’?§[¥u andheyehomai d G - 6al kyl,

C2- 6al kenyl, C oxy, di-GCi - 6al kyl am no,

C6-i oaryl, CB i oaryl oxy, C2. 9heteroary|

CZ. gh atrortiod oy lttexhera @' hetady io @yn@mialom}ad@w\al €3nprising ’fhe
@plt CE %%ME th ¥hiat afialiPAdadlor {deh ‘tl'%?Hp% Q¥érapblifchigar y|

eter oar teroaryl -
| SRPRG PO oG BBP BB e SR o
Cs-sheterocycl oaI kyl - C*al kyl , C3.9cycl oal kyl, Ca-

- cygl oal F»X ?«ﬁ%r th@%ragz ofdép eQ@?(LrKN b V\Qrﬁﬁilﬂfdéh animal,
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Cs-ecyc are o Jon fé@%)stltut ed
mwr'a%fhﬁﬁfe%@émw%%ﬁﬁg SR W‘s Q R -
Qh&ERytiedDReffeive-aG{oa)of &ReomolRRacce8i0g R, any 8GR diRREjms 1-26.
hal ogen, -NOX2, -NR2, - (CH2)pNR2, and -C(O-NR2; Gl,
&, &B and 4 are |ndependently selected fromH and
ma¥-hy 1A coppPodniel sma Vi &3 and G4 are I nked
togetNer to forma and the other two are independently
sel ectled fromH and met hyl; and each Ris

ntég/ hydr ogen, G -6al kyl, C2-6al kenyl or

hal,o enat g . 6alkyl. 40. A conpound of formula I'X
wWsET s sel ected from hydrogen, Ci-6alkyl,

2. C6a| k yl, G _6al kyl am no, di-C . 6al kyl am no, C6.
Oaryl, . Oaryl oxy, C2-9heteroaryl, C2.

ghet er oar yI\oXxy,R?Ca- shet er ocycl oal kyl oxy,

C6-i oaryl™- ClaBal koxy, C6- i Oaryl-G _3a! kyl,
C2-9heteroaryy - C . 3al koxy, Ca-gheteroaryl-C-i-aal kyl,
C3. 6heterocycl oal kyl -C 1-3al koxy,

C3. 6het er o¥licl oal kyl -Ci . 3al kyl, C3.9cycl oal kyl, C3.
ecycl agldkrd oxy, and Cs-ecycl oal kyl - G-i "al kyl,

Cs- ecygl.oal C-"al kox 6a| kyl ,
&. sal i, ‘e‘%&f@'&l“l‘é‘?ﬁ% B 6y S%Qﬁ sg“ke“V' g. 5%"”0
6 &k kajdyamina ofi-Co@lktioming] Cs1@6/), @aw’awl%)()ﬁz 9‘@2”%&%% oaryl,

C%Hhe%?@i & aﬁ%ﬁ&é?&cycl@é‘l%x? r@%&ér&@klk&kﬂ} Xs.10857B-C1.salkoxy, Ce.

06"%}3' éfa%%ﬁc? Qggl%rlgﬁry% 1@5’%%&2@'?%%?”% éé?g%'{%af’ koxy,

Czhafphetyepaion-(1--alpxy3@d ekgi&rocy@oalkyl -Cyaalkyl, Csgcycloalkyl, Cs.

BQ&M@QW |a9@bl§%ébdclglky§@1| L KIR G, s&&o@mwragsmw@a&kym 6.

C'Ba @%féP P‘E‘ﬁx 6%5%% %F%}' ﬁ"r&& Ga@fym] Ry ?6 g %2 aPkoxy
roaryloxy, Ca.gheteroaryl, Czgheteroaryloxy, Cs 5heterocycloalkyloxy Cs-
sheterocycloalkyl, Ces.j0aryl-Cisalkoxy, Ce.qearyl-Craalkyl, Cpsheteroaryl-Cqsalkoxy,
C,.cheteroaryl-C,.alkyl, Casheterocycloalkyl-Cysalkoxy, Cagheterocycloalkyl-C4 aalkyl,
Csseycloalkyl, Caecycloalkyloxy, and Cascycloalkyl-Cy.salkyl, Ca.scycloalkyl-Cqzalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH,)-OR, R, -C(=0)-R, -COzR, -SO:R, -S02NRy, halogen, -NO;, -NRy, -
(CH2),NRz, and -C(=0)-NRy;

-96 -



are optionally substituted with one or nore group
selected from-CN, -SR -OR - QCH)p-OR R

WO g{ozDy258s - CO2R, - SO2R, - SO2NR2, hal ogen, - NQ2CT/SBIRR7/000556
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- (CH2)PNR2, and -C(=O-NR 2; Gl, &, & and A4 are
i ndependently selected fromH and nethyl; or two of
Gl, &, G and 4 are |linked together to forma
Cral kyl ene, and the other two are independently

sel ected fromH and nethyl; and each Ris

i ndependent |y hydrogen, Cral kyl, C2.6al kenyl or

hal ogeﬂatzeda drgad+keyd lnd]ébend‘énﬁfééié@lt%& b H aaa Qi@ﬂhlylf Bwélof

F d t
TR S 8 lsn Tty R a e A NG REFENR )
sieliepetdedthf seteatett frdm digged me@yhbkd/l , C2- 6al kenyl, C-i -
al kox)éach@i lstlﬁd@@éniﬂ&ht@m&%end@ agkyl Cﬁ?élll@)ﬂ/l@%dg%enated

ryl, Oaryl oxy, C2.gheteroaryl,
el

oaryloxy, Cs- sheterocycloalkyloxy,
C6 ioaryl -Ci . 3al koxy, C- ioaryl-G. 3alkyl,
Co. 9het &hRaindlor fbmui koxy, Cheteroaryl -G "al kyl, C3-
6het erocycl oal kyl - C 1- 3al koxy,
Cs-shgt erocycl oal kyl - Craal kyl , C3.9cycl oal ky!, C3-
| oxy, and C3. 6cycl oal kyl -G . 3al kyl,
C3. 6¢ycl oal&yl -G . 3al koxy, wherein said G - 6al kyl,
G4Ci. 6al koxy, Creal kyl anmi no, di-C
ino, C6.ioaryl, C6. | oaryl oxy,

‘C2-Bhet exnaryl, C2-gheteroaryl oxy,

C*het ergcydl oal kyl oxy, C3. sheterocycl oal kyl,

Ce.i Qar ‘ koxy, C -ioaryl-C-j-salkyl,
C2.9heteroary] - G . 3al koxy, C2.9heteroaryl-C 1-3al kyl,
C3. 6het erocy§} oal kyl - C 1- 3al koxy,
Cs.eheterOQicloalkyI-CAaIkyI, C3. 9cycl oal kyl ,

C3. 6cycl oarkyl oxy, and Ctcycl oal kyl - d- sal kyl

C3. 6¢cydiewil kyl - C 1- 3al koxy are optionally substltuted

W th o88s QleclEB remGy@bgenSELaRH &5l Ak cGhlkoxySR, - OR,

harCHE(Qleno 1ealk@m2}, (5 Uépi%wl&ggghe&? %{7
ﬁwﬁlk‘ai’s{ocs

GeheteGRrviaxe C@aheéﬁf@cypln@left%h&emelteyocs@vaé@t da
”%E@V(tmal(%ﬁ ENRetbardlc 3@20x &S idodoft-CRlyl, thked
| At G RRhE Catr oo RE s, oy el Shcn &
i scyrlordiey[vem dath E4-opydtinptiy!dg ertkyl, G- 5@@PWI"C1e@E°WaWW@é?W$a'Cb@1
h@dn@g @9@“@@1 kK Y, caligRmind, diet, RaglapfnopCERANI ©9 a
nﬂl%%%p %2 Sweteroarywz %el&%ary?o@ d 5hetecgocycloalkyloxy Cs.
sheterocycloalkyl, Ceaoaryl-Cq.aalkoxy, Gs.earyl-Ciaalkyl, Cagheteroaryl-Cqjalkoxy,
Ca.sheteroaryl-Cyaalkyl, Casheterocycloalkyl-Cysalkoxy, Cssheterocycloalkyl-C, zalkyl,
Cs.gcycloalkyl, Csscycloalkyloxy, and Csscycloalkyl-Cy.salkyl, Ca.scycloalkyl-Cy.zalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH,)y-OR, R, -C(=0)-R, -COzR, -SOzR, -SO2NRz, halogen, -NO;, -NR;, -
(CH2):NR2, and -C(=0)-NRy;
G', G?, G® and G* are independently selected from H and methyl; or two of
G', G2 G® and G* are linked together to form a Cy.4alkylene, and the other two are
independently selected from H and methy}; and
each R is independently hydrogen, Cisalkyl, Co.salkenyl or halogenated
Cigalkyl.
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MA a first of step reacting a conmpound of formula I X
with a conpound of fornmula X in the presence of a

said first product with a phosgene type reagent to
formthe conpound of fornmula HA wherein Rl is
i ndependently sel ected from hydrogen, hal ogen,
G . 6al kyl, C2_6al kenyl, -CN, -C(=0-0rR, -C(=0-NR 2,
hydr oxy, C1-6al koxy, trifluoronmethyl, FCH2-, F2CH,
CHF2O-, CF30, C6-ioaryl, and C2-9heteroaryl; R2 is
sel ected from hydrogen, G .6al kyl, C2-6al kenyl,

| - 6al koxy, G . 6alkylam no,, di-C | k 1.N0,
G+ o i g g s fPseen SRl iyt B!
ghetgNoar yl oxy, Cs-sheterocycl oal kyl oxy,
Cs-gheterocycl oal kyl, C6.ioaryl -G . 3al koxy, C6-
10aryf - G\. 3gt ky] , C2.9heteroaryl -G . 3al koxy,
C2,9%hetermaryl - G - 3al kyl, C3

- 3&31kyl A C3-9cycl oal kyl, C3. 6cycl oal kyl oxy, and

C3. 6¢cycfoallkyl -G . 3al kyl, C3.Bcycl oal kyl -C 1-3al koxy,
wher ei n\sai iR* 6al kyl, C2.6al kenyl, G .6al koxy,
CraH'l ai -ningl, di-C . 6al kylam no, C6-ioaryl, C6. |
oaryl oxy, C2cggheteroaryl, C2-9heteroaryl oxy,

Cs-sheter oaol oal kyl oxy, C3- gheterocycl oal kyl,

C6. i oaryl -¥¥ 3al koxy, Ce-ioaryl-Gi-salkyl,

Cddued aninatioy lof Stompdatdad Ryrmul@3X9cycl oal kyl ,

C3. 6¢cyel oal kyl oxy, and C3. 6cycl oal kyl - C1- 3al kyl ,

C3. 6¢cycl oal kyl - G - 3al koxy are optionally substituted

i or pore group selected from-CN, -SR -OR -
GR -C(=0)-R, -C®2R, -SSR, -S®@NR2,

- , -NR2, - (CH2)pNR2, and -C(=O-NR 2; @1,
R,-1 nd G4 are independently selected fromH and
mat%yl; two of Gl, &, G3 and 4 are linked

t oget he %F;Fg@ a Ctal kyl ene, and the other two are.
Iy

i ndepen | ected fromH and nethyl; and each R
i s i ndepende hydr ogen, Cl-6al kyl, C2-6al kenyl or
hal ogenated &-6al kyl. 43. A nethod of preparing a
conmpound ofx formul a HA conprisinglJA a first step of
r eact iwr}]%reelln_corrpound of formula VIIl Vm

R? is selected from hydrogen, Cy.salkyl, Czsalkenyl, Ci.alkoxy,
C.salkylamino, di-Cy.salkylamino, Cs.qoaryl, Ces.1oaryloxy, Csgheteroaryl, Cs.
sheteroaryloxy, Cs.sheterocycloalkyloxy, Csgheterocycloalkyl, Ce.joaryl-Cy.salkoxy, Cs.
soaryl-Ciaalkyl, Csgheteroaryl-Cqzalkoxy, Casheteroaryl-Cqalkyl, Cs
sheterocycloalkyl-Cq.aalkoxy, Cs.sheterocycloalkyl-Czalkyl, Caecycloalkyl, Cs.
scycloalkyloxy, and Cs.scycloalkyl-Cy.salkyl, Csscycloalkyl-Cq.salkoxy, wherein said C1..
ealkyl, Cogalkenyl, Cqsalkoxy, Cisalkylamino, di-C+.salkylamino, Ce.i0aryl, Ce.
soaryloxy, Ca.sheteroaryl, Co.oheteroaryloxy, Cs.sheterocycloalkyloxy, Cs.
sheterocycloalkyl, Cg.caryl-Cr.aalkoxy, Ce.tearyl-Ciaalkyl, Caoheteroaryl-Cqzalkoxy,
Ca.oheteroaryl-Cy.galkyl, Cssheterocycloalkyl-Cq.aalkoxy, Casheterocycloalkyl-Cq.salkyl,
Cs.ocycloalkyl, Csscycloalkyloxy, and Csscycloalkyl-Cy.aalkyl, Ca.scycloalkyl-Cqzalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH,),-OR, R, -C(=0)-R, -COzR, -SO,R, -SO2NR;, halogen, -NOz, -NRy, -
(CH2)oNR2, and -C(=0)-NRy;
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with a conmpound of formula XI in the presence of a

reduci ng agent to forma first product containing a

- woeora4gedup; and | reducing the nitro group oPCEHAEZ07/000556
first product into an amno group to forma second
product; reacting said second product with a phosgene
type reagent to formthe conpound of fornula HA

wherei nR1 i s independently sel ected from hydrogen,

hal ogen, Cral kyl, C2.6al kenyl, -CN, - C(O-0OR

-C(O-NR 2, hydroxy, Cl-6al koxy, trifluoronethyl,

FCH2- g, @ZgHand @IdF&Qjepe&%?:@sexe&sd fréra Hydnd mthgll; or two of

B Bl SR S LA BS8Ror o,
d'ﬂd@@@&nwyﬁteiﬁﬁeﬁéfomwnﬂ n@éwyyend C6.1 Oaryl oxy,

C2. 9heb&R %rbdepelﬁgnﬂygw&@h 0@\ MkyDXY salkenyl or halogenated

5 Cg IPelter ocycl oal kyl oxy, Cs-gheterocycl oal kyl, C6.i
gy 3al koxy, ©6. C3- 6heterocycloal kyl -C

1- 3a] koxy, C3-5heterocycl oal kyl -G -3al kyl,
G 9CYGrharddor Iprep%g a@@Mﬁéxﬁ@bﬁW‘r@?ﬁM bA U%mﬂnsmg
C3- 6¢cycl oal kyl - G *~al kyl, C cycl oal kyl - G - sal koxy,
[ Cl 6al ky!, C2-6al kenyl, G -6al koxy, -
%—Ci . 6al kyI am no, C6.i oaryl , C6.
- ghet eroaryl, C2_9heteroaryl oxy,
cl oal kyl oxy, C3. gheterocycl oal kyl,
3alg<oxy, C6-loaryl -Ci -3al kyl,
1- 3al koxy, C2-9het eroaryl - G - 3al kyl,
C3. 6het &y 0 Kyl -G . 3al koxy,
Cs- ehet®@r cy%l kyl -C-i-sal kyl . C3.9cycl oal kyl, Cs-

cycl oal kA oxy}and C cycioal kyl -Ci-sal kyl, are
optionally s bstitutezd with one or nore group sel ected
from-CN, -SR M;Sl/ O CH2) p-OR, R1-C(O-R -CX2R,
-S2R, - SM2NR2, h4gl ogen, -NX2, -NR2, - (CH2)PNR2, and
-C(O-NR 2; Gl, G G3 and & are independently

sel eCtefﬁd fromH and nethyl; or two of Gl, &, G3 and
4 ar i nked together to form a Ctral kyl ene, and the
10 ot fiest oftstee reacting anvependehioryulal| ected from H and
methylp X1 is a hal ogen; and each R is independently
C2. 6al kenyl or hal ogenat ed

with a compound of formula X in the presence of a reducing agent to form a first

product; and
L,
Rl
NH,

X

15
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_reacting said first product with a phosgene type reagent to form the compound of

formula 1A
wherein

R’ is independently selected from hydrogen, halogen, Ci.salkyl, Cz.¢alkenyl,
-CN, -C(=0)-0R, -C(=0)-NRy, hydroxy, C1galkoxy, trifluoromethyl, FCH»-, F,CH-,
CHF,0-, CF30-, Cs.0aryl, and C,gheteroaryl;

R?is selected from hydrogen, Ci.galkyl, C,.salkenyl, Cqsatkoxy,
C1.salkylamino, di-Cy.salkylamino, Ce.qparyl, Cs.joaryloxy, Co.gheteroaryl, Co.
sheteroaryloxy, Cs.sheterocycloalkyloxy, Cg-gheterocycloalk)/l, Ce.10aryl-Cy.zalkoxy, Cs.
soaryl-Ciaalkyl, Casheteroaryl-Cy.aalkoxy, Cssheteroaryl-Cq.aalkyl, Cs.
sheterocycloalkyl-Cq.zalkoxy, Cs.sheterocycloalkyl-Cyaalkyl, Cs.qecycloalkyl, Cs
scycloalkyloxy, and Cascycloalkyl-Cy.salkyl, Csecycloalkyl-C,_salkoxy, wherein said Cj.
salkyl, Casalkenyl, Cy.galkoxy, Cisalkylamino, di-Cq.¢alkylamino, Cgqoaryl, Ce.
soaryloxy, Caogheteroaryl, C,.gheteroaryloxy, Cssheterocycloalkyloxy, Cs.
sheterocycloalkyl, Cg.paryl-Craalkoxy, Cs.qearyl-Cqaalkyl, Cagheteroaryl-Cszalkoxy,
Casheteroaryl-Csalkyl, Csgheterocycloalkyl-Cq_salkoxy, Cssheterocycloalkyl-C,salkyl,
Ca.goycloalkyl, Cagcycloatkyloxy, and Cs.scycloalkyl-Cyaalkyl, Cagcycloalkyl-Cysalkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH2)p-OR, R, -C(=0)-R, -COzR, -SO;R, -SO,NRz, halogen, -NO,, -NR;, -
(CH2),NR,, and -C(=0)-NRy;

G', G2, G? and G* are independently selected from H and methyl; or two of
G', G% G® and G* are linked together to form a C4alkylene, and the other two are
independently selected from H and methyi; and

each R is independently hydrogen, Cy.salkyl, Cosalkenyl! or halogenated
Ci.galkyl.

43. A method of preparing a compound of formula HA comprising
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G4
G* TN
G
T
O
1A

a first step of reacting a compound of formula VIl
HN
G?
G N cx
G
b
6]

5 vit
with a compound of formula Xl in the presence of a reducing agent to form a first
product containing a nitro group; and

10
reducing the nitro group of said first product into an amino group to form a
second product;
reacting said second product with 2 phosgene type reagent to form the
compound of formula A '
15  wherein
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- R'is independently selected from hydrogen, halogen, C.salkyl, C.salkenyl, -GN, -

C(=0)-OR, -C(=0)-NRjy, hydroxy, Cy.salkoxy, trifluoromethyl, FCHy-, F;CH-, CHF,0-,
CF30-, Cg.0aryl, and C,gheteroaryl;

R?is selected from hydrogen, C.salkyl, Ca.¢alkenyl, Ci.galkoxy,
C1.salkylamino, di-C.¢alkylamino, Cg.0aryl, Cs.iearyloxy, Casheteroaryl, Cs.
sheteroaryloxy, Cssheterocycloalkyloxy, Cs.sheterocycloalkyl, Cg.earyl-Cy.aalkoxy, Ce.
1aryl-Crsalkyl, Casheteroaryl-Cyaalkoxy, Cyoheteroaryl-Cyaalkyl, Cs.
gheterocycloalkyl-C,.salkoxy, Cssheterocycloalkyl-Ci.zalkyl, Cs.gcycloatkyl, Ca.
ecycloalkyloxy, and Cs.scycloalkyl-Cqzalkyl, Cagcycloalkyl-Cy.zalkoxy, wherein said C.
salkyl, Casalkenyl, Cy.salkoxy, Cisalkylamino, di-Ci.salkylamino, Ce.oaryl, Ce.
roaryloxy, C,gheteroaryl, Cagheteroaryloxy, Cssheterocycloalkyloxy, Ca.
sheterocycloalkyl, Ce.4earyl-Cq.salkoxy, Ceaparyl-Cyaalkyl, Csgheteroaryl-Cqaalkoxy,
Ca.sheteroaryl-Cqaalkyl, Cs-sheterocycloalkyI—Q.3alkoxy, Ca-sheterocycloalkyl-Cs.salkyl,
Ca.gcycloalkyl, Csscycloalkyloxy, and Csgcycloalkyl-Cqsalkyl, Csgcycloalkyl-Cy.salkoxy
are optionally substituted with one or more group selected from -CN, -SR, -OR, -
O(CH2)p-OR, R, -C(=0)-R, -CO;R, -SO;R, -SO,NR;, halogen, -NO3, -NR;, -
(CH2)oNR;, and -C(=0)-NRy;

G', &%, G® and G* are independently selected from H and methyl; or two of
G', G% G® and G* are linked together to form a Calkylene, and the other two are
independently selected from Hand methyl;

X' is a halogen; and

each R is independently hydrogen, Cigalkyl, Cyzalkenyl or halogenated
Ci.salkyl.
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