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WO 2006/094063 PCT/US2006/007284 5 QUINOLINONE COMPOUNDS
AS 5-HT4 RECEPTOR AGONISTS 10 BACKGROUND OF THE
INVENTION Field of the Invention The invention is directed to

veinelnRengscarboxamide compounds which are useful as SsHT#dR6ERIs,
agonists. The invention is also directed to pharmaceutical 15 compositions

- comprising such compounds, methods of using such compounds for

" treating : medical conditions mediated by 5-HT4 receptor activity, and
processes and intermediates useful for preparing such compounds. State
of the Art 20 Serotonin (5-hydroxyt yptamine, 5-HT) is a neurotransmitter
that is widely distributed throughout the body, both in the central nervous
system and in peripheral systems. At least seven subtypes of serotonin
receptors have been identified and the interaction of serotonin with these
different receptors is linked to a wide variety of physiological functions.
Thegaisonafib heEivmGuRSaNisdnBresie ARG oAas TS
therapeutic agents that target specific 5-HT receptor subtypes. In
particular, characterization of 5-HT4 receptors and identification of
pharmaceutical agents that interact with them has been the focus of
significant recent acBA KGR U R4, IteViieNEWobY Langlois and

Ficlgisbhmbisastiall Med. Chem. 2003, 46, 319-344.) For example, 5-1-1T4

recepios,aganists argdselliondhadteatmentofidodispedians ghiasuced

motility of the gastrointestinal tract. Such disorders include irritable bowel
useBY 38 fohhEs (PE3RYT aBPBIIE cOSIYATBAN foARoHEICHRAS o srnasHiral
conBRSHIE BRI DaRieesPRIagca! dallux diserse (GEBRIounds for treating

astroparesis, post-operative ileus, intestinal pseudo-obstruction, and,
meqirpldiig a@%@é) tRanit 1 ReETRIRTGHT Ui Ra SN SaRfg estbtirateshTe
nseflHIrd recepipsagorisieonpounds may be used in the treatment of
central nervous system disorders including cognitive disorders, behavioral

disorders, mood disorders, and disorders of control of autonomic function.
StatPefgiteltite potential broad utility of pharmaceutical agents modulating

b o&%c@%r%&%%“ﬁ“ SO T RCe det%{{cﬁ QuiSter &?&JQ&‘ ik
clinical use af present. ‘©One agént, cisapride, that was utilized exterisively
distftmitrdgtmenhofitititiod disoiderd eofeitejasroin testimktrd ot paipheral

systditdraw, fram ahe market e paradly. éc‘p‘% 1 favd i%%n%' eI hite
stage clinical trials of anhother agent, pru a?oprlde, ave been suspended.
interaction of serotonin with these different receptors is linked to a wide variety of

physiological functions. There has been, therefore, substantial interest in developing
therapeutic agents that target specific 5-HT receptor subtypes.

In particular, characterization of 5-HT, receptors and identification of
pharmaceutical agents that interact with them has heen the focus of significant recent
activity. (See, for example, the review by Langiois and Fischmeister, J. Med. Chem.
2003, 46, 319-344.) For example, 5-HT, receptor agonists are useful for the treatment of
disorders of reduced motility of the gastrointestinal tract. Such disorders include frritable
bowel syndrome (IBS), chronic constipation, functional dyspepsia, delayed gastric
emplying, gastroesophageal reflux disease (GERD), gastroparesis, post-operative ileus,

intestinal pseudo-obstruction, and drug-induced delayed transit. In addition, it has been
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10 Accordingly, there is a need for new 5-HT4 receptor agonists that
achieve their desired effects with minimal side effects. Preferred agents
may possess, among other properties, improved selectivity, potency,
pharmacokinetic properties, and/or duration of action. 15 SUMMARY OF

su%éé‘geﬁ\'t‘l{ﬁ'\l&'ﬁ%'\i e, ‘i’é%%}i%l" %M&Y'&%ﬁ YRk GAMPOLNLS ARARSRR Rt

HT4 receptor agonist ac V|ty Among ot er properties, compounds of
of {I5ErdTaLISIre Have BeiEn FoHEets bachstast saarEnsctivieBdaTa Rebapior!

d;s%%ﬂ%d%&%%@ﬂ@r%oa%c{'Eﬁ&&%@%f%@dﬁo@f QdehAcomRRIMNd of
formula (1): i ~ NN R ) N O 20 Rz wherein R'is hydrogen, halo, or

C1l_2Mgiic R ROEBI W%ﬂf wHincyERRMRTACaTS TSl FeoRiy o duaHRSy O Lo

re N C a i en
i A e S R e

O iR A CLSROHR) 14t R Uiliaed Spe iR B Eretynest o Yo ity adjsprders

ﬁ{&d?%t'ﬁ)ﬁﬁ!%ﬁ@ﬂ fram w2 QIAGHRG(Rdm-BC Hl%g@)rep%@ dPrPeratac
510)2 L -S(0)2-, -S£O)2 CIdZ?Z- ,-A(CH2)2-, and
side e fects Late stage ¢

inlcal trials of another agent, prucatopride, have been
suspended.

Accordingly, there 1s a need for new 5-HT, receptor agonists that achieve their
desired effects with minimal side effects. Preferred agents may possess, among other
properties, improved selectivity, potency, pharmacokinetic properties, and/or duration

of action,

SUMMARY OF THE INVENTION

The disclosure provides novel compounds that possess 5-HT, receptor agonist
activity. Among other properties, compounds of the disclosure have been found to be
potent and selective 5—HT4 receptor agonists.

According to a first aspect, there 1s provided a compound of formula (I):

wherein

R!is hydrogen, halo, or Cy.salkyl;
R%is Cagalkyl or Cseeycloalkyl;
aisOorl;

Z is a moiety of formula (a):

wherein:
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G is W and c is 0, wherein W is selected from -N{C(O)R9}-,
-N{S(0)2R10}-, -N{C(0)OR12}-, N{C(O)NR13R14}-,-N{S(O)2NR13R14}-,
-N {R") -, -S(0)2-, -0-, and -S-; provided that when G is W, cis 0, and b is

%%@Q‘Qgg,?;arbon 10 or Giscarbon,cis1l,and Yis a mo'%ﬁﬁfs@f%’%m
-5+H2~--W, (b) wherein: eisOorl; Wis selected from -N(Rs)C(O)R9

-N(E ﬁ\% 0, -S(R11)(0)2, 15 -N(R5)C(O)OR12,
-N( b%b%d% 13R14 -N(Rs)S(0)2NRt3R14, -C(O)NR13R14
-O@(@)N)RLSRM C(O)OR12 -OR15, and -N(R5)R16; provided that
|tro WIS tta o rbon atom bonded to
%%QKI]E{ 01123( 3’(5 282%2 IS'S éc{éd from
—S(OS(G}I?;QEN EO)N(RS)- -N{C(O)BS}- -N{C(O)NR6aR6b}- 20

N{%@%Q{m% o g@@@@%‘ﬁ@&ﬁgﬁepende w C7| %Eg} |(O|% 5-0CO)-

and- OC(O)N( 76)--; R3 and R4 are |
hydrogen, C1.3alkyl, C1- 3agox C4_6cycloalleyl, or pyrlmldln 4-yl; R6,
and R66 are independently _6cycloall g r. Cﬁ%dkyl

) her onally sub ted Withthydr xy, llcoxy, or
S( ano; E%)é(&éé dAEC?rEIJare independently hydrogen or C1l-4alleyl, R3is
hyorrrogé*ﬁ DM BlRyloRMiHgdrbegerd, fioranyk GENERYdrofdfaaMR ) -

R kyor Rl R0:s ptionally tifut ith
N{S g 2ClI %allg/ orvﬁ%f?%rr% ft%&ﬁ@(o&% I?'@Iu?::},i ‘NR @s 14%%(;5\5 4%Ik§a/llld
~S- =R1.’EQ’1|‘3§3®114§W&W RI3, R4 iafoerd ads 1ﬂ3’§ﬁé\ﬁ€féﬁﬂ90ﬁydrogen or

Cl.4alsyk cai3A0i5 (G R ey ik, Or 3; Rn is hydrogen,
hydroxy, cyano, Cl.3alkyl, Cl _3alkoxy, -C(O)NR’ R14 -CF3, pyrrolyl,

pyrrolidinyl, pyridinyl, tetrahydro. e(ﬁyqlz R8)C(O)OR72,
-OC(O)NR13RI4 -N(Rs)S(0)2CH3, -S(©)2 R13R14, or
2-oxoimidazolidin-I-yl, wherein CL3aIkoxy IS ‘E)btlonally substituted with
hydggxysiprovided that when ris 0, R 17 is selected from 10 hydrogen,
Cl. 3a|ky| and pyridinyl; and when ris 1, R17 is hydrogen or R17 forms a
carbén’&rbon bond with the -(CH2)1- carbon atom;

W' is selected from -NRMC(O)R?, -NRHS(OLR', -SSR0,
NERHCOOR', NRPHCOINRPZRY, -NRDS(OLNRPRY, -C(OINRRY,
-OC(OINR R, -C(OYOR", -OR"’, and -NRHR'S; provided that when X is nitrogen,
e is 0, and W' is attached to a carbon atom bonded to X, then W' is -C(ONRR™ or
-C(O)OR',

A s selected from -S(O);CH,C(OIN(R?)-, N{C(O)R’}-, -N{C(O)NR“R®}-,
N{S(0)Crsalkyl}-, -N{S(O):NR™R™}-, -S(0)2N(R™)-, and -OC(ONR™)-;

R and R* are mdependently C;4alkyl;

R’ is hydrogen, C, salkyl, Cysalkoxy, Cs.ccycloalkyl, or pyrimidin-4-yl;

R% and R® are imndependently hydrogen, Cs.qeycloalkyl, or Cyqalkyl, wherein
Ci.ealiyl is optionally substituted with hydroxy, C)aalkoxy, or cyano;

R™ and R™ are mdependently hydrogen or C.4alkyl;

RYis hydrogen or Cy4alkyl;

R” is hydrogen, furanyl, tetrabydrofuranyl, pyridinyl, or C,_salkyl;

R' is Cy_salkyl, optionally substituted with S(0):C,salkyl, or with from 1 to 3
halo;



R's is C1.3alkyl optionally substituted with hydroxy; or a
pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
According to a second aspect, there is provided a compound of formula
N: (/-,Na ZRiNH (t) NO 1.5 R2 wherein Rl is hydrogen, halo, or
Cl.4alkyl; R22 is C3.4alkyl or C3-6cycloalkyl; aisOorl; 20 Z is a moiety of
formula (c): Q-; b ~I (c) b wherein: Xis carbon and Q is -A-; or X is
nitrofeniandRY R seteleddikain -OC(0)-, -S(0)2-, -S(0)2(CH2)2-, 25 and
-A(Ckhz)g-(;:]p Lﬁl&'yl.XiS carbon, and W is -S(O)2-; or b is 2, X is carbon or
nitrogen, and Wis’ selected from -S(0)2-, 4 -N{C(O)R9}-, -N{S(0O)2R'0}-,
N{CKO)RR'3RER, erd indieps)dent vhksteasienofddkmiula (d): W

s whereini5 Qufs sefected from ;0G(Q)-§(§)2-, -S(0)2(CH2)2-, and
-A(CH2)2-; Wi§ selected from -N(Rs)C(O)R9, -N(Rs)S(0)2R10, .
_S(RR1){0) 2 rgRENC{OINRIGRE (DR vhd 1RBIR 16 PRIRdE thE s,

py%@g Wigiatiach ﬁaiﬂyfs%bfgﬂﬁ%@wﬁm@ﬁéﬁ%@@j@%éﬂ@@@ﬁﬁ%“ﬁ.

ring, that W' is “C(O)NRI3R74; and hislor2; 10 A'is selected from =
N (BYEO BRI N CIOIRSPIS O RBARSbferein C ralkory is

opﬁgm sleliatky l}intﬂ\ﬁ%lgwgéﬁé@}ﬁa{ %%N@@laﬁdse] ected from
-OC(O)N(R7b)-: R3 is Cl.4alkyl; RS is hydrogep, Ci_3alkyl, or C|_ 3alkoxy;
10 hydrogen, C.;alkyl, and pyridinyl; and whenris I, R is hydrogen or R forms a

carbon-carbon bond with the -(CH3),~ carbon atom;
R is C,.3alky) optionally substituted with hydroxy:;
or a pharmaceutically-acceptable salt or solvate or stereotsomer thereof,

According to a second aspect, there is provided a compound of formula (I}:

S %N%Z

NH
R S Ry ()
ZoNTS0
Lo
15 R
wherein
R’ is hydrogen, halo, or Ci4alkyl;

R?is Csqalkyl or Cygeyeloalkyl;

aisforl;
20 Z is a moiety of formula (c).
—fo—x_ W
M@
b
wherein:

X is carbon and Q is -A-;

or X is nitrogen and Q is selected from -OC(O)-, -S(O)z-. -S(OR(CHa)o-,
25 and -A{CHah-:

bis 1, X is carbon, and W is -S{(O)z-;

or b is 2, X is carbon or nitrogen, and W is selected from -S(O);-,
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R6a and R6b are independently hydrogen or Cl.4alkyl; 15 R7a and R71i
are independently hydrogen or Ci.4aikyl; R8 is hydrogen, methyl, or ethyl;
R9 is tetrahydrofuranyl, methyl, or ethyl; RtO is methyl or ethyl; 3 R" is
methyl or ethyl; 20 R13 and R14 are independently hydrogen, methyl or

NethRRLL inhulepgrif or meibi RE6' ' 4(CHRY RIE Sybesein ris 0, 1, or
2; and R17is selected from hydroxy, cyan, C1_3alkyl, and Ci.3alkoxy;
provided-that WhEH sy idselected from C1.3alkyl; and whenris 1,
R17 is cyano or Cl--alkyl; 25 ora p geutically-acceptable salt or
solvate or stereocisomer there(r)_E.QA ordifig to a third aspect, there is
provided a pharmaceutical compositiofy'comprisifg a compound
according to the first or second aspect dhd a pharmaceutically-acceptable
carrier. Ateesiting to a fourth aspect, there is provided a compound. as

defined ahove, 30 far use in.therapy, 4a According to a fifth a ,there
iS provi éstﬁgéeﬁ“ ég%r’fogqcbd%@hdégg é’fl’%gg)‘)%@%%fg%r%%ah%@gﬂ)%’of a
medicariént fefethedtfeatmentiihadisrasaid higdig® ' Copdttibnoma
sociated with 5- fecgptor activity. 5 According to a sixth
SVIIein e o B U i et S i e
' carfiprQibbhr Borfdeid-t0 YhR Mikid oh Rtonhef din RigRAa Wt Zareefited;asin
Claim 1; or 31 grh?rmaceuticalIy-acceptable salt or solvate or stereocisomer

thereof, 10 the process comprising reacting a compound of formula (l11):
A is selected from -S(OWCH,C(ON(R)-, N{C(ORI-N{C(ONR#R®1-

, -N{S(0),Calkyl}-, -N{S(O)NRPR® - -S(ORN(R™)-, and -OC(OMNR™)-;

R* is Cyalkyl;

R’ is hydrogen, Calkyl, or Calkoxy;

R and R® are independently hyvdrogen or Cjalkyl,

R’ and R™ are independently hydrogen or C.4alkyl;

R%is hydrogen, methyl, or ethyl;

R? is tetrahydrofuranyl, methyl, or sthyl;

R g methvl or ethvl; 3

R is methyt or ethyl;

R™ and R™ are independently hydrogen, methyl or ethyl;

R" is hydrogen or methyl;

R is ~(CH2)1,—R.17, whereinris 0, 1, or 2; and R is selected from hydroxy,
cyano, Cyaalkyl, and C;zalkoxy; provided that whenris 0, R is selected from Caalkyl;
and when ris 1, R is cyano or Cy.zalkyl;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

According to a third aspect, there is provided a pharmaceutical composition
comprising a compound according fto the first or second aspect and a
pharmaceutically-acceptable carrier.

According to a fourth aspect, there is provided a compound as defined above

for use in therapy.

45
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NN ONH RN ~O (lll) 2R or a salt or stereocisomer thereof, with a

compound of formula (1V): L1--'I-) a' Z (IV) .wherein L' is a leaving group,

to provide a compound of formula (I) or a 15 pharmaceutically-acceptable

salt or solvate or stereocisomer thereof. According to a seventh aspect,

there is provided a process for preparing a compound of formula (I-a): N

aO~~D ONH (I-a) ZN 042 R wherein: 4b Q1 is selected from -S(O)2-

and -A-; and D is selected from a moiety of fornlula (DI): 18 _.(Y)~RD

14 ,~ -an oiety of formula (D2). 8)a (Y)c -N\Wb G (D2

wherer e IS R RREIRS Do R i e
abgreafor manufacture of a medicament for the treatment of a disease or medical

condition in a mammal associated with 5-HT receptor activity.
According to a sixth aspect, there is provided a process for preparing a

compound of formuia (I):

wherein R', Rz, a and Z are defined as in Claim 1; or a pharmaceutically-acceptable
salt or solvate or stereocisomer thereof,

the process comprising reacting & compound of formula (HI):

or a salt or stereoisomer thereof, with a compound of formula (IV):
L 5z
(IV)
wherein L' is a leaving group, to provide a compound of formula (I) or a

pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

According to a seventh aspect, there is provided a process for preparing a

K\(N%Q*’\/D
0

~ “NH (I-a)
N

compound of formula (I-a):

wherein:

4b
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pharmaceutically-acceptable salt or solvate or stereoisomer thereof, the
process comprising reacting a compound of formula (V): N~01*/OH O
OH NH (V) RN 0 10 Rz with a compound of formula (VI): H-D (VI) . to
provide a compound of formula (I-a) or a pharmaceutically-acceptable salt
or solvate or stereoisomer thereof. 15 According to an eighth aspect, there
is provided a process for preparing a compound of formula (I-b): 4c N--- a
N-E © iRseRdfH (b p) - OR RiZ viherein: Rs is -C(O)R', -C(O)NR6aRt.
-S(Q)RCI _3alkvl,.or -S(Q)2 : ng)rﬁ.is selected from a moiety of
forrﬂélzés (gﬁ%)c%\é(ﬁ(ﬁl)% nﬁ&%ﬁcg%@%%%% oiety of formula -CH2CH2-D,
wherein D is selected from a moiety of formula (DI): /~~1R~s)a NG (Y)o
lg Rb (DI) (R'®),

)
N i_\ (¥)e
Sl

R* b
b ; and
a moiety of formula (D2):
(R'®)
[ tf\,/ e
—g—N G
v
(D2)

wherein Rl, Rz, R4, ng, A, Y. G, a, b, ¢, and d are defined as in Claim 1, or a
pharmaceutically-acceptable salt or solvate or stereoisomer thereof,

the process comprising reacting a compound of formula (V):

OH

] %N%QM\(OH

S NH V)
R——
N0
&2
with a compound of formula (VI):
H—-D
(VI .
to provide a compound of formula (I-a) or a pharmaceutically-acceptable salt
or solvate or stereoisomer thereof.
According to an eighth aspect, there is provided a process for preparing a

compound of formula (I-b):

g



10 and a moiety of formula (D2): (RIS)d - (Y)c ~b (D2) wherein R, R2,
R4, R5, Rea, Rbb, R18, Y, G. a, h, ¢, and d are as defined in the first
aspect; or a pharmaceutically-acceptable salt or solvate or sterecisomer
thereof, the process comprising reacting a compound of formula (VII): 4d
NE OHHRNH (VIl) NOR 2 with a compound of formula (VIlI): L3-Ra
(VII) wherein L3-Ra is Ci.4alkyli.socyanate, or L3 is a leaving group, and

Rais 5 -C(O)R5, -C(O)NR6aR6b -S(0)2Ci 3 Yoy R6R6b; to
provide a compound of formula (I-bPo solvate, orsstereoisomer
thereof. According to a ninth aspectithere isJprovided the product

prepared by the Progess Ay detimed above. 10 THedlisclosure also
provides a method of treati tgsease or condition associated with
5-HT4 receptor activity, e.g. a%@sorder of reduced motility of the
gastrointestinal tract, the method comprising administering to the
manwhatpial therapeutically effective amount of a compound of the

disc eth flreating a disease
or ccll)Qn tlon i aSSCEg& W|th rjegc?igf}fdroétctl\éb o wﬁﬁ% r%afnmgal the
method: Gdﬁmrtrfngma&jmm:tmﬁglmube(ﬁiammal, a therapeutically
effective amount of a pharmaceutical composition comprising a
pharmaceutically-acceptable carrier and a compound of the disclosure.
The compounds of the disclosure can ¢ oe used as research tools, i.e.
to 20 study biological systems or samples, or for studying the activity of
other chemical compounds. Accg)rd aly, other embodiment, the

disclosure provides a method WG
]

(E1)

and a moiety of formula -CH,CH»-IJ,
wherein D is selected from a moiety of formula (D1):
(Ff‘a}d
}{N f‘},\{;{v)c
R .
(B1)

and a moiety of formula (D2):

02)

wherein R, RZ, R’ R, Rﬁa, R(’b, ng, Y, G, a, b, ¢, and d are as defined in the
first aspect; or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof,

the process comprising reacting a compound of formula (VII):

4d
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of using a compound of formula (I), or a pharmaceutically acceptable salt
or solvate or stereoisomer thereof, as a research tool for studying a
biological system or sample or for discovering new 5-HT4 receptor
agonists, the method comprising contacting a 25 biological system or
sample with a compound of the disclosure and determining the effects
caused by the compound on the biological system or sample. 4e In
separate and distinct embodiments, the discloguretajsoprorides synthetic
processes and intermediates describe in, which aré& useful for
preparing compounds of the discl Th dis(gﬂfure also provides a
compound of the dis&lg_u_ré s d@scribed herein® fof use in medical
therapy, as well as the pound of the disclosure in the
manufacture of a formulation gfzmedicament for treating a disease or
condition associated with 5-HT4 receptor activity, e.g. a disorder of
redueéidl motitiyoofithe! igaswsintéstinal tract, in a mammal. DETAILED
DESCRIPTION OF THE INVENTION Tt disclosure provides novel
quinolinone-carboxamide 5-HT4 receptor agonists of formula (1), or
pharmaceutically-acceptable salts or sOWiles or stereoisomers thereof.

They?%fﬁﬁﬁwq@s i@@gﬂﬁﬁ&im@%%m@re{r,]éhigahcll%at@ﬁ§ %%dup‘ﬂ’@%ﬂ R is
L a chiral center or centers are present, this.disglosure is directed to
~C$Q mTc&#r)ﬁ%BT% ,%pﬂéé@téé%ﬂﬁgﬁﬂﬁsﬁséﬁé? ?e@gomer-enriched
mixturesefigech isemesd wilesanthewisedndicaledsiMaey) arpasictiaimer
stereoisomer is shown, it will be understood by those skilled in the art,
thefrgt minor amounts of other stereoisomers may be present in the
compesiigis obthenBriipacuniass dtherwise:indicatecd propidegethal; the
. an%/ utili %ﬁ% the composition as a whole is not eliminated by the presence
PIOSESSFEHTRER REMiETs. The compounds of this disclosure also contain

severat béisit@ieups (@ groadeing gretps) andtherefore dibercompeundision
of formula (1) its intermediates can exist in yarious salt f rms..@ll such

APt dre Tl dETWRhiAFthE S bise Bf%ﬁgf 5d0sh é‘?i‘?s’&‘}u JHcdigthe

gadithirethiascape: of divs distlasuterape pharmaaautesihy acceptablammal, a

b solva}teslri)[t compounds of formula (1), or t%@alt thereof.

t eﬁ?@ﬁ}'&gg Lot e BRSO s A e i iﬁ’ét HtUENS and values are
interidethéo, phevillereprespntative exathplesfndsinpodiniens of vardiimn
aspects of this disclosure. These representative values are intended to. .

SSHrHEY d&tiRe St abpeRIS and Bithot in?eﬁ?&%ﬁﬁar%%o?ﬁ% degtse

adekdlueiéngtihe tienmbodimenisiarlipaiitibs iscafeof thimdigaloSur@harmaceutical

composition comprising a pharmaceutically-acceptable carrier and a compound of the

disclosure.

The compounds of the disclosure can also be used as research tools, i.e. to
study biological systems or samples, or for studying the activity of other chemical
compounds. Accordingly, in another embodiment, the disclosure provides a method
of using a compound of formula (I}, or a pharmaceutically acceptable salt or solvate
or stereoisomer thereof, as a research tool for studying a biological system or sample
or for discovering new 5-HT, receptor agonists, the method comprising contacting a
biological system or sample with a compound of the disclosure and determining the

effects caused by the compound on the biological system or sample.

de



In this regard, the representation herein that a particular value or
substituent is preferred is not intended in any way to exclude other values
or substituents from this disclosure unless specifically indicated. 5 WO
2006/094063 PCT/US2006/007284 In a specific aspect, R' is hydrogen or
halo kinseprtrieasgedificrabpedty Rimsmiydioy dinchromo afigores Orerethyctic
pr(&@e‘%@thﬁ{dSﬂﬁgﬁ&?eaﬁ%t’d&ﬂﬁ)w dlﬁglgz(?ﬂ" I&ﬁcﬁpeﬁjgcﬁ% th(ﬁ*zﬂ?eparing
n-propyl, Isopropyl, n-butyl, sec-butyl, tert-butyl, 5 cyclobutyl or
Comé’p@"@lﬁhﬁiﬁﬁéﬂﬁ@fﬁspecific aspect, R2 is C3.4alkyl. In still another
SPecifit ARESLR 2SSO RRM A 103 SPEFHIEARPREL YIS CADRR b ed herein
specific aspects, X is carbon and Q is -A(CH2)2N(R4)-; or X is carbon
forapis @ imeAicaMherixy isicarbons rdrasentativergerodps tho iHetlaferan the
maSdEDRR) or MEMNRRARBD MG Ciaalevlim and sREIZNR(Daition
such as -N{C(O)C-3alkoxy}-, -N{C(O)NR6aRab}-, -N‘{’S(O)ZCL3aIk_yI}-,
asREISIOYIIN (RPE)+. reseitsHEPECHiE aspBserdeismitredtimsd mepdicifiel the
s 8RRREISI AL ISR agen,apghi) is selected from -OC(O)-, -S(0)2-,
-S(0)2(CH2)2-, “A(CH2)2-, O D~N~ S(0)2 N~ and 17 or X is nitrogen and
Q is selected from 15 -OC(O)-, -S(O)2-, -S(0)2(CH2)2-, and -A(CH2)2-.
In ardiet HspébD e RE RN Ent BE I N&{END €D -OC(0)-,

-S(O)%e  d@)H 2)E0ian(ORNR BUGHIZIAre DUEIOIRRE (GH2Y2- 80 cor
-N{S(0)2Cj_3alkyl}(CH2)2-. When Xis nitrogen, representative Q moieties
agqmittideot Oetoya-Sio) 2 -sleyprcrsyallseoppeHIjlEH)2-solvates  or
stefét{gég):@'ﬂ?f%ﬁgﬂz)ﬁie@cﬂﬂ{w CHB Y2 RW more chiral centers and,
-N{S(0)2CH3}(CH2)2-. In yet another aspect, when Xis nitrogen, Q is .
whelsktEch FOIALOTHO) TSt AregoyRie HE) 2liscb e i Rive@Heyzcemic
misNICEOM et 3B (AL) 2nd ARG NSO 26 BRIUHGHZA 551 18k isomers,

specific aspect, A is selected from -N{C(O)RS}-, -N{C(O)NRIaR6b}-, 25
unlagesptiyrEissalRgitaiahd -BioRN(RYIGHENTEErISpBEHidagheet. Allgwill be
und&lgetRarram sNEHRIC3alk W, tiGIRIGRBIRXNY? other stereoisomers may

-N{C(O)NR6aR6b}_ _N{S(0)2Ci_3alkyl}-, and -S(O)2N(Wa)-. Instill
be ﬁ%ﬂgﬁ@@ﬁ@g@ﬁg@@:ﬁ i @%a@ﬁlﬁ@%mﬂr{@(@j@ﬁ\g;e idicated, provided

that any utility of the composition as a whole is not eliminated by the presence of
such other isomers.

The compounds of this disclosure also contain several basic groups (e.g.,
amino groups) and therefore, the compounds of formula (I) and its intermediates can
exist in various salt forms. All such salt forms are included within the scope of this
disclosure. Alsc, included within the scope of this disclosure are pharmaceutically-

acceptable solvates of the compounds of formula (I} or the salts thereof.

Representative Embodiments

The following substituents and values are intended to provide representative
examples and embodiments of various aspects of this disclosure.  These
representative values are intended to further define such aspects and embodiments and
are not intended to exclude other embodiments or limit the scope of this disclosure,
In this regard, the representation herein that a particular value or substituent is
preferred is not intended i any way to exclude other values or substituents from this

disclosure unless specifically indicated.
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-N{C(O)OCHS3}-; -N{C(O)NH2)-, -N{C(O)NHCH3}-, -N{C(O)N(CH3)2}-, 30
-N{S(0O)2CH3}-, and -S(0O)2N(CH3)-. 6 WO 2006/094063
PCT/US2006/007284 In a specific aspect, G is W and c is 0, wherein W

visrasodledined in formula (1). In another specific aspect, G ispdr 6 45406/ DoiS 54
1, and Xis carbon. In a specific aspect, W is selected from -N{C(O)R9}-,

N{S{ﬁ)@ﬁ&@h@&@(@)‘l\iﬂ%&%@ﬁ orW4f376}-, and -S(O)2-, such as
rah furan2 N{C(O)CH3}-, -N{C(O)CI32CH3}-,
%ﬁ% %E&%ézéﬁé?m%c%w HBYOTONYCROJIH I Exgpther
spBMCé@):N!(CRHB)E?dre@eEﬁ;HC%} N{(CH2)2CN} -N{(CH2)2CH3}-, and
g%é cother gﬁuflc as @t W is s ed from -S(0)2-
e DR o R RS i ey r s,
Cy! b@iﬁb@l\/@iﬂ}iomml)ther specmc aspect Gis carbon cisl,andYisa
mo@;&ﬁt}%psgg‘;m%gﬁe) eC|f|c aspect, G is carbon, cis 1,
m0|ety 011‘1‘

Xis nitrogen, and Y is uIa (b). In a specific aspect, Wis

sele‘@téid froRiax (RSIG (YRS, N(R@s(@gmo 11 (R3)C(O)NR13R 14,

NIIC gﬁfé&l N(C%%%(ﬁc‘%%l)ﬂ;(A\Qﬁ%)téﬁ(lc%gé@cz%é%ég %?f g@szcm,
-Aglalg %@}H BYSIOH 2CRICHEL DY PCHE ha (S HITHOIN#pPesentative Q groups
incNe HSJC(OMNHCHE € CRIBRSIOINILHP)S), -Qiy 11O GRIB S:%N(?ﬁ’?‘* such

CHR2)2CN, and H3)({CH2)2CH3. In ariother specific aspéct,
s R ol oy SO MR {*’pks)ﬁ&{@@acsg@m PO AR R4
are imdepbadenthfiChs _ﬁaggft ﬁdﬁﬁo@%ﬁﬁiﬁ)ﬁb@iﬁ@%ﬁé%' m%%%};% and Q
. ic asp cific aspect, is
' sﬁ@grég%%ncﬁ%ﬁf )Cla%?g’};g@gu éfrogen methyl, or
thoxy In other speC|f|c aspects, R5 is C1.3alkyl, such as methyl; or R5
?’{d §oxy such % g’}n a specific aspect, R6' and R6b are
inde dentlyﬁﬁydroé @alkyl for_25 instance, R6' and Rob are
independently hydrogen or methyl. In’ ézfs‘éé%m%&%@zd@za etRibiare

-OGtoep&iopnthR (Odiogen-orad -4atkyl)such as hydrogen or methyl. In

h ifi 7' and R7b thyl. | ifi t, RS
< TSI S C L SRyt SRy SRR Gty W kpeciic

-S(%bﬁéﬂz)m&@)mﬁ&emﬂmnom@(@ﬁehma&pmﬁdR8 is methyl. 30Ina
-N {§?§ﬁ@ Qﬁ@lﬁ?bﬁ%'s R%Ear d IISOIEJ 1'%‘9 r.|1 PQ&%@ lntgtl;veet l‘hoieties mclude
-0C(0)-, -3(0)z-, -8(0)2(CH, )2, -S(ORN(CH)CH, Y-, -N{C(OYCH3 }{CHa Y-,
-N{C(OYOCH; }(CHy)z- and -N {S(0),CH;}{(CHy),-.

In yet another aspect, when X is nitrogen, ( is selected from -OC(O)-, -S(O),-,
-S(0)(CHy)y-, -S(O)N(R)CHy),-, “N{C(O)C;.salkoxy}(CHy)z-, and
~N{8(0),Cy.aalkyl} (CHy)s-.

In a specific aspect, A is selected from -N{C(O)R’}-, -N{C(OINRFR®) .
N{S(0);Cr.zalkyl} -, and ~S(O)NR")-.

In another specific aspect, A is selected from -N {C(0)Cyaalkyl}-,
N{C(O)Crsalkoxy}-, -N{C(ONR™R™} -, -N{S(0),C;.salkyl}-, and -S(O);N(R®)-.

In st1ll another specific aspect, A is selected from -N{C(OYCH;}~,
“N{C(O)OCH;z} -, -N{C(O)NH:}-, -N{C(ONHCH,} -, -N {C(O)N(CHa)z}

-N{S5(0)CHa}-, and -S{O),N{CH;)-.



10

15

20

25

30

In specific aspects, R10, R11, and R12 are independently methyl or ethyl;
or R'0 R11, and R12 are methyl. 7 WO 2006/094063
PCT/US20061007284 In a specific aspect, R13, and R14 are

vidependenily hydrogen, methyl or ethyl. In another specifigpaspestoldd2s4
and R14 are independently hydrogen or methyl. In a specific aspect, R15

Is ydr 9%%%%%%&?@&’&@% ashydrpgen, armethybana iseesilie 4. m

aspect, R15 is hydrogen. In another specific aspect, R15 is methyl. 5 In a
anodseeifiei e paraciREasid(civg) RiE 2, wkbiein 8% or 1, or 2. In other

B e e ol T othor specif

selected. from raxy, cyan ,3alkyl, an alkoxy. In other. specific
NGRS RIS bl R 0 5 g e
—N{@“@My}l 104,?}&(11{6{*@@_ AR IS w@@}eﬂf}a{?’rwﬂf{ﬁ)}zmﬁﬁﬂamhyh and

propyl. n a specific aspect, R or . wherei r
N iy ot e MY oI e Spoue asp s B b b o
NS B, cspecificdaspotts, b imation 2perifiisidpwib V6 12 steatspéoific HéPect,

' r 2, Xis carben, G i$:9, and W.is < -. 15 In another

N@é@iﬁ%asﬁ%&%% ;“&5@@63%}?5% an WNisé%)jle'cted from -S(O)2-,

-N{G(CYRE}|yN§S(D) AR BO}<1 AN fEHOINREIRIT, aivd -N{RY 632 oicty of

SpeGific Gls Ok is. 1 cific as i3, msRegific
fon%@%@%?'s%?ﬁ%?%r gl%%igg é?ﬁeﬁr&%e%t%%% %ﬁﬁérﬁgrgot?/%g% a compound of
moigymifaryladherein .R' is hydrogen or halo, R2 is C3.4alkyl, and d is 0.

Theinvention fugher wivides / cemrowna gi{ermealaik yiensii’X is

b dQis -A-; 1' i dOi lected f -QC(0)-
S, I R e R SR R e

-NECRoRRed ndeHormuia (bwhereio X caiboN @ Qs)seiscted from
-N{C(O)R5}-, -N{C(O)NR6aR6h}-, -N C1 =

NG ol %10 e A O B kO SOIE s 0y2.

NEHNR(GHR)E:), S(P)2MERTR) (S22, NECDIRERLH2)2 4reind

NG e el B WA s 1 WPere e caerebom

NENEIO)R9}-, -N{S(0)2R10}-, -N{C(O)NR13R14}-, -N (R16) -, and -S(0)2-;
or isa %858%@ ’agpigcg; ’I@na%dY I%g aﬁe%gﬁgn%emfwllg‘a@% ,\@Qﬁ{ ?lgr}nethyl or

ethyl. In another specific aspect, R and R* are methyl.

In a specific aspect, R is hydrogen, Cy.salkyl, or Cyaalkoxy, such as hydrogen,
methyl, or methoxy. In other specific aspects, R’ is Cysalkyl, such as methyl; or R is
Ci.salkoxy, such as methoxy.

In a specific aspect, R% and R® are independently hydrogen or Cy.salkyl, for
instance, R*® and R® are independently hydrogen or methyl.

In a specific aspect, R’® and R” are independently hydrogen or Cyalkyl, such as
hydrogen: or methyl. In another specific aspect, R’ and R™ are methyl.

In a specific aspect, R is hydrogen or Cyaalkyl, such as hydrogen, methyl, or
ethyl. In a specific aspect, R® is hydrogen. In another specific aspect, R® is methyL.

In a specific aspect, R’ is tetrahydrofuranyl, methyl, or ethyl.

In specific aspects, R'%, R', and R' are independently methyl or ethyl; or R'C,
RY, and R™ are methyl.
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Wis selected from -N(Rs)C(O)R9, -N(Rs)S(0)2R1, -S(R'1)(0)2,
-N(R5)C(O)NR13R14, -OR15, and -N(Ra)R16 8 WO 2006/094063
PCT/US2006/007284 Additionally, the invention provides a compound of

viorswadipswherein Z is: (i) a moiety of formula (c): Q, 6 (¢) Wherehicues2ss
is carbon and Q is -A-; or X is nitrogen and Q is selected from -OC(O)-,

-S(0)R=a s&(ﬁiﬁ(@b&ﬁﬂ‘ér?d ﬁl(%'ﬂ%ﬂﬁeén%iﬁﬁﬁgém ra@é];!ﬂyWﬂg‘E}éy)lz In
bis 2, X is car QQ or nit W is selected from -
g O NS TR L PR R D PTG RAS) - or (1)
a mmeai;s@efcﬁﬁms@ac@d)(‘\s/\is LyQdydn hi)@vj‘aﬁ@ms@nm@la@gﬁl Hﬁﬂ‘ﬂcthyi Ina
@)2 (CH2)2;, and CH22 5b|s r 2; and Wis
P NS R6 gfé?@{*ﬁﬁi%ﬁ i
-N(FJ@)@(@NR@&RME@R 19, Hod RN (R$)Rdi6 ;6in 6, RE lisohgdrogeher specific

thyl, Q{g@g)ﬁl R9. §éetrahydrofuranyl methyl, or ethyl; 20 R10 is
aSﬂrlrg](gtﬁyl FE)r ethyl’R11 1s methyl or ethyl; R73 and R14 are independently

hydrbb%W%ﬁﬁﬁﬂ?@?te&yPS ris i Hyeirdgatiosy nvsengl; (Rl L(@d2)r R17,
Clva"ahﬁ.‘; i Bl Ui ARELR RT iSsSRIGCked FLom ¥ LI0K iy hy 1, ethyl

Cl 3a |, and CI_3alkoxy. [The invention also provides a compound of
Prag¥mE i/{W‘XNﬁé}éFHO’*RﬂOTsRhyHréﬂéﬂe%QIWY@PA‘&H@Yl ethyl, and propyl.

In a specific aspect, R'® is methyl or ethyl, wherein methyl or ethyl is optionally
substituied with hydroxy.

In specific aspects, @ is 0; or a is 1.

In specific aspects, bisl or 2; orbis ; or b is 2.

In a specific aspect, bis 1 or 2, X is carbon, G is W, ¢ is 0, and W is -S(0)z-.

In another specific aspect, b is 2, G is W and c is 0, and W is selected from
-S(O)-, -N{C(OR"}-, -N{S(ORR'%}-, N{C(ONRPR™}- and -N{R'%}-.

In specific aspects, ¢is 0; or ¢ is 1.

In aspecific aspect, d is 0.

In specific aspects, ¢ is 0; or e is 1.

The invention further provides a compound of formula (1), wherein R' is hydrogen
or halo, R? is Cy.qalleyl, and d is 0.

'The invention further provides a compound of formula (I), wherein X is carbon
and Q 1s -A-; or X is nitrogen and Q is selected from -OC(0)-, -S(0)y-, -S(O)(CHz)z-,
and -A(CHay),-.

The invention further provides a compound of formula (I), wherein X is carbon
and Q is selected from -N{C(O)R"}-, -N{C(OINR®R®}-, -N{S(0)Cysalkyl}-, and
-S(OY,N(R"™-; or X is nitrogen and Q is selected from ~OC(O})-, -S(0)-, -S(O)x(CH Y2-,
-S{OYLN(R"™*)(CHy)-, -N{C(O)R*H(CH,)s-, and -N{S(0),C3alkyl}{CH:),-.

The invention further provides a compound of formula (1), wherein G is W and ¢
is 0, wherein W is selected from -N{C(O)R’}-, -N{S(0),R'*}-, N{C(ONR’R*}.,
N{R'}-, and -S(Q)y-; or G is carbon, ¢is 1, and Yis a moiety of formula (b), wherein
W' is selected from -NRHC(O)R’, -NRHS(O),R', -S®HO),, -NRY)CONR’RH,
-OR", and -NRHR'.



R2 is C3.4alkyl or C3-5cycloalkyl; 30 aisOorl; 9 WO 2006/094063
PCT/US2006/007284 Z is a moiety of formula (c): _jQ 1I (c) b wherein:
Xis carbon and Q is -A-; 5 or X is nitrogen and Q is selected from

wOB(@)4+6£0)2-, -S(0)2(CI12)2-, and -A(CH2)2-; b is 1, Xisecarbsmoana2s4
W is -S(0)2-; or b is 2, X is carbon or nitrogen, and W is selected from

-S(QB2ditiINEHANR v enbl S PR} oo G NREBRIA m) A0F N3G}
or.10 Z(I% a mojet'g}/ of formula (d): W -1Q-N... wherein: Q is selected from
oc(o)- &Lt %‘&5}2{‘&3 2-, and -A(CH2)2-; bislor2:and 15 Wis
selected from -N(RS)C(O)R9, -N(R5 2R1, -S(R11)(0)2,
N(R8)C(O)NR13R14, -OR15,-gjg--k(R5N316; provided that when Wis
attached to a carbon atom bonded toitfje nitroges atom of the ring, then
Wis -C(O)NR13Ri4; and A is selected from -S(O)2CH2C(O)N(R3)-,
_N{C(O)REIEN{C(O)NRBaR6b)-, -N{S(0)2C1-3alkyl}-,
-N{S(O)2NR&BROMY (r B(Q)2N(R7a)-, and -OC(O)N(R71')-; 20 R3 is
C1.4a|k(}/_l' 5is hégroqgn C1-3alkyl, or C1 3alkoxy; R6a and R6b are
independénty H& e QrI&FEQFﬁF%}IF‘W?‘é)&(@h?g(Qr)@in%@ﬁkﬁ%éﬁuyand

-AfGftegen or Cl_4alkyl; R5 is hydrogen, methyl, or ethyl; 25 R9 is

tetrahydrofuranyl, methyl thy#@m is methyl or ethyl; R" 1 is methyl
or ethyl; R 3%}1& %%a&r%(?r%elsbé e)ﬁfly hydrogen, methyl or ethyl;

or bis 2, X is carbon or nitrogen, and W is selected from -S(O)s-,

10 -N{C(O)R}-, N{S(O)R""}-, N{CONRPR™}-, and -N{R'%}-; or

15

20

25

30

(i1) a moiety of formula (d):
’ /\ L]

Sy
o (d)
wherein:

Q is selected from ~-OC(0)-, -S(O),-, -5(0)2(CHz)z-, and -A(CHa)y-;
bhis1or2; and

W' is selected from -NR®HC(OIR?, -NR®S(0),R', -SRYO),,

NERHC(O)NRPRY, -OR", and -N(RHR'S; and

R® is hydrogen, methyl, or ethyl;

R is tetrahydrofuranyl, methyl, or ethyl;

R™ is methyl or ethyl;

R''is methy! or ethyl;

R and R™ are independently hydrogen, methy! or ethyl;

RY is hydro gen or methyl;

R' s —{CHZ);»R”, wherein 15 0, 1, or 2; and

R is selected from hydroxy, cyano, Cy.aalkyl, and Cy.3alkoxy.
The invention also provides a compound of formula (I):

wherein:

R' is hydrogen, halo, or Cr.ealkyl;

R*is Cy.galkyl or Ca.sycloalkyl;

aisOorl:
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Rt5 is hydrogen or methyl; 10 WO 2006/094063 PCT/US2006/007254
R16 is -(CH2)r R77, wherein ris 0, 1, or 2; and R17 is selected from
hydroxy, cyan, Cl-3alkyl, and ClI-3alkoxy; provided that when ris 0, R17 is

veelgetedhfromn C1.3alkyl; and when ris 1, R17 is cyano or CeSnkkydpa@roar2s4
pharmaceutically-acceptable salt or solvate or stereoisomer thereof 51n a
specifig aspeelied; isfomairtyenf formula (c). In specific aspects, Z is a
moiety of formula (c), wherein X is nitrogen and Q is selected from
-OC(0O)-, -S(0)2-, -S(0)2(CH2)2-, -5(0)2N(R7a)(CH2)2-,
-N{C(O)CI-3alkoxy}(CH2)2- af QTM({%?O\Q’CI-% I} (CH2)2-; or Z is a
moiety of formula (c), wherein X is nitrégen and Q is selected from
-OC(OdparfR)2-, -S(0)2(CH2)2-, and 10 -N{C(O)Ci_3alkoxy)(CH2)2-. In
other specific aspects, Z is a moiety of formula (c), wherein Xis nitrogen, b
is 2, aﬁd@%’%é’(@)@fsz%h moiety of formula (c), wherein X is nitrogen,
b is 2, a"e Q #stroSR)2d OridsiScatradiety abfgrmmyla(O), WIsEBICHIS;-, and
nitrogen, b is 2, and Q is -S(0)2(CH2)2- 15 In another aspect, Z is a

ty of formula (c), wherein X is nitrogen, Q is as defined herein, b is 2,

and Wigsselactechftom ahtG(@)Red).and -N{S(O)2R10}-. In another

Celeetc o NI SElRogr ?Véi@}%%‘ﬁx GSRa R

N{(SIO) 2 CNIMRYIR GrdN-SIO) INRRRA) 261d OHE Speeific aspects, Z is a

moiety.of formula ( iInyX is carbon and Q is -N{C(O)C1-3alkoxy}-;
Zisa r%oé?egtf/ng e%rrgr%ga %gwfﬁrein X is carbon and Q is -NI
{C(O)NR6aR6b}-; or Z is a moiety of foritla (c), wherein X is carbon and
Qis -N{S(O)2R1}-. In still ano%ﬁt—,*’r ific aspect, Z is a moiety of formula
(c), wherein X is carbon, 25 Q is as defined hergil ,and Wis -S(0)2-. In a
specific aspect, Z is a moiety of formula (d). In yet another aspect, Z is a
moiety%%?%ﬁ%‘ula (d), wherein Q is selected from -OC(O)- and -S(O)2-. In
anothespecificaspent ; ZGE8-mB{EN-of $OmTALiy, wherdilt Wels:
selectegijssp&[%mﬂﬁg)R" and -N(R")R'6. Included within the invention are
the compounds’listed in Tables 1 to 5 herein. The chemical naming

conventibissalsetthérein AR NGER RO TR SR portB of O

NRYHCOINRPRY, -OR™, and -N(RHR'Y; provided that when W' is attached to a

carbon atom bonded to the nitrogen atom of the ring, then W' is -C(O)NRBRM; and

A is selected from -S(O),CILC(OIN(RY)-, -N{C(O)R"}-, -N{C(O)NR*R*}-,

N{S(0),Cysalkyl}-, -N{S(O)NRFR™} -, -S(0);N(R™)-, and -OC(ONR")-;

R? is Cpaalkyl;

R’ is hydrogen, Ciaalkyl, or Cyalkoxy;

R® and R® are independently hydrogen or Cyalkyl,

R” and R™ are independently hydrogen or Ci.4alkyl;

R® is hydrogen, methyl, or ethyl;

R’ is tetrahydrofuranyl, methyl, or ethyl;

R is methyl or ethyl;

R is methyl or ethyl;

R'? and R are independentiy hydrogen, methy! or ethyl;
R is hydrogen or methyl;

10
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Example 28: 11 WO 2006/094063 PCr/1JS20061007284 1\ =0 N N C\
H~AJ O N~O which is designated
1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid

o R8RGE &3 8-(2- PCT/US2006/007284
{[2-(4-dimethylcarbamoylpiperazin-1-yl)ethylimethanesulfonyl- amino}

ethyl)-Rlazabieyglol3! 2. Magk3-vli-amids, Aceardingste-igAoNg f%aoxy,
software, 5 provi ed by MDL Information Systems1 GmbH (Frankfurt

cyaRgetrivaiy TECiealmandaro TS HRAE Y Aesthes thesrataifidd BRentatibb

and Ofitherbonds' aasegited withilhe bicyclic ring system that are deplcted as
solid and g})%shed wed §§ The com 8iit::nd | alternatlvelg/ dengqted

N-[(3-Ehdd) B A AR FOAT A By IR i AT SNty f]FH‘é‘ﬁ? ne-
sulf[@mysi@emﬁo)eﬁwt) Bi&ﬂ&bﬂﬁ@’@l@ﬂ&]&ﬁl}@@b—ﬁ y1]-1-(1- methylethyl) -2-0X0-|

%unglmecar Xa ofit e.can L{Ejds of t
A B P OB D i
seletival dzalb i€YC(ODctE EHoup SRYGCHAL- mé(ﬁihi’ﬂ(ﬁé&(ﬁéimade of the _
-N{git:':ifg\t%‘ qglﬁ&WSP@i%‘?s kI ISOPERRYE2- 2090 d 21y AiogUINoling -3 GREDARMIC

{7S,3R f3-(4-
(©), m@m{h@s@Mﬁ%m@ﬁ%éqemtﬁ@r@qqu%aﬁ@hyd8[@32(@}&ﬂt-3ayr}a

N@g@g@]@ﬂo |-2-ox0-1,2-dihydroquinoline-3-carboxylic acid
3R,5R)- %3 (3 dimethylaminopyrrolidine-|

s uﬁbﬁ@ﬁb%ﬁ} %ﬁ%%&?@ Eg%eﬁ_y]%ﬁggnw}aaqgrd@herem X isnitrogen, b is
2, addISORLORYIER-0%qs! Znthtyd Egbinaling: 3 wRERX Wi aithgen, b is 2, and Q is

S,3R,5R)-8-{3-[ éfz%
S@ﬁga%&ﬁﬁ)&ﬁé R (ioR Ty A8 408 e fdfbf3 24 [8d-3-yl)amid
-S((E)Q(G:H§Bpr0pyl -2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(
3- _
methyT p%lera‘lizs he- 1%& T T R s Y e IR s e et (T L
dehﬁeﬁsb@‘ﬂmyﬂ B-Dxord -l bgldc(mﬂtﬂoﬂin@é{@@?bﬁxyhmﬁf{(ﬂ)ﬁlgﬁe} 5R)-8-{2-
sulfon (L-prop et 8 azabhicyc 2 1lo
ﬁpﬁlrﬁl ‘)’%tns%%réﬁé{ 86?(0 ?l‘é“‘d ﬁ))?dq] %lih% : cgé%r%ogy(#c acid
selem@fgm;mg@qualg@y} N{C(OJNRFR}- ~N{S(O)2C; salkyl}-, and

—S((ﬁ?ﬁgﬁt oxyethyl)piperidin-4-yljmethylsulfamoyl)propyl)-8-azabieyclo[3.2.1]
]amlde 12 WO 2006/0944)63 PCT/US2006/007284
In othm specific aspects, Z is a moiety of formula (¢}, wherein X is carbon and Q

is -N{C(O)Cy3alkoxy}-; Z 1s a moiety of formula (c), wherein X is carbon and Q is
N{C(ONR¥R®}-; or Z is a moiety of formula (c), wherein X is carbon and Q is
N{S(O)R3-.

In still another specific aspect, Z is a moiety of formula (¢), wherein X is carbon,
Q 1s as defined herein, and W is -S(0),-.

In a specific aspect, Z is a moiety of formula {d).

In yet another aspect, Z is a moiety of formula (d), wherein Q is selected from
-OC(O)- and -S(O);-.

In another specific aspect, Z is a moiety of formula (d), wherein W' is selected
from -OR" and -N(RHR'®.

Included within the invention are the compounds listed in Tables 1 to 5 herein.

The chemical naming conventions used herein are itlustrated for the compound of

Example 28:
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1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid
((1S,3R,5R)-8-{3-[(1

methanesulfonylpiperidin-4-y1)methylsulfamoyl]propyl }-8-azabicyclo[3.2.1
Wocisdsylyasmide; 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-catboxybieacic:s4
[(1S,3R,5R)-8-(3-{[1 5

(2-eyanoethyl)piperidin-4- yI]methylsulfa%(?yl}propyl) -8-azabicyclo[3.2.1]oc
t-3-yl)amide; 1-isopropyl-2-oxo-1,2-dih ?Efqgmollne -3-carboxylic acid ((1

S,3R,5R)-8-{2-[(1,1- o /\/\/\
dioxotetrahydro-17".6-t oph 1)methanesu|fo(/ap|n(ﬂethyl) 8-azabi

e

1-isopropyl-
((1S,3R,5R)-892-
(1,1-dioxotetrahy(ha-1?,6-thiophen-3-y1)-3,3-dimethylureido]ethyl)
-8- azablcyclo[3 2.1]- oct-3- yl)amlde

Wb(lf 1%W@%h%@@tﬂiﬁbh@rﬁ@ﬂ?@lmOhne -3-carboxylic acid

[ ER3R3R)- %Eﬁ(ﬁlﬁﬁﬂéﬂﬁ%ﬁbﬁﬁﬁfylplpeiazm L-yDethyllmethanesulfonyl-
dlhyioqumollne -3- carbon lamin (l -8-azabicyclo[3.2. 1loct 8-yltethyl)-c

amil?gé?mg ﬁlazq]ﬁa(ﬁgﬂ és’zré gﬁ_t5 —yl] -amide, according to the AutoNom software,
pravidapse Py B2-Dxorh Archydiecy) tahpE-GFeatbony iE:asi6y). The designation

R . . o

O LR S A AR e v ine

Sy@thythﬂmaﬁbmy@l@aﬁo&dmw@ammges The compognd is alternatively
]]c_%&)gggpé 39%%9) %QWPJ%%MQRPB%&%% gff%lr'gzraﬁgllqyi)ethyi}methaneu

Sulﬁ@émﬁn@snhﬁ’@m&)rﬁr@e?hmq{ﬁ)%ﬁﬁaﬁe%m%hﬂ]emﬂl}dst@zl&@i@wd 3-2iljdw-

c{u%ﬁ(ﬁ-)@éﬂiggxa%%é ISR QB duned DY FIOANRRIRe SR RMIGREIY,

(ISSRSR)8§ -{2-[4

the tmmipgrsts BTl e therabinetoan s gitomyllethyl)-8-azabicyc

lo[3. ?aﬂ@ﬁiﬂﬁﬂﬁﬁ@ﬂ'gﬁzﬁ be made of the following compounds:
1- |sopropyl 2 oxo l,2-dihydroquinoline-3-carboxylic acid
(1S 3@3@? %Z)r? (142 hydroqumohne 3-carboxylic acid {(15,3R,5R)-8-[3~(4~

mﬁm@ﬁuﬁg@wmmﬁw%@Mﬁ}eﬁh@pgg»@f@mﬂ@tm@gg apabicyslafsidel]oct-
(1 1 a‘%ﬂ?@xéﬁy&é AR B RRSBIPARA 1P S B3RS K S 3o dpyr-

diretwdaminopyrrolidine-1-sulfonyl)propyl]-8-azabicyclo[3.2.1]oct-3-yl} amide;

1.,2-diby grgoggjl O'm% 3 s%fgggg&%”ﬂagh?cgﬁg}% CA&%&@% SSyietw,.

carbaml met yl'es

hytimwgiry@;d@ameﬂmﬁwwbqﬂmjliﬁea&leﬁaybm@lm 13eidt3-yDamide;
((IS, ?’%&R) ?T—{gtﬁo 1,2-dih dzocHnnolmew3 carbo c ack oﬁ% fﬁyﬁ gj%zag)lc

(1,1- dloxotetrahydro 1?,6-thiophen-3-yl)-3- me urel
mﬁ‘gﬁglgmtng*lgwlﬁ)@yﬁmgpyl} -8-azabicyclo[3.2. l]oct 3-yl}amide;

(2 {(i%@t&éﬁb%{;@ IS ORFAPN o A%k 23R ngliner 3-GRRg Y )ami

[mgf%wéfy%[@ PRSI Ry st Endsareiayrinperakiert ytdthy ]
armi@arbamic acid methyl ester; 13 WO 2006/094063 PCT/LJS2006/007284

I 2/1%ch§'roqumollne -3-carboxylic acid ©

I-1sopropyl-2-oxo-1,2-dihydroguinoline-3-carboxylic acid [(15,3R,5R)-8-(3-{[1-
(Z-methoxyethylpiperidin-4-yljmethylsulfamoyl} propyl)-8-azabicyclo[ 3.2. 1 joet-3-
vllamide;

12



10

15

20

25

30

[2-(4-dimethylcarbamoylpiperazin-l-yl)ethyl]-(2-{(1S,3R,5R)-3-[(1-isopropy!
-2-
0x0-1,2-dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl}-et
wyDewgarkasmic acid methyl ester; [2-(4-acetyl-piperazin-1-yl)ethyl] sGdoc/on7284
{(1S,3R,5R)-3-[(1-isopropyl-2-0x0-1,2 5
dih%’u‘%'src‘?‘}(?;i)%ﬁﬂ&g’fﬁﬁfﬁﬁ'}wﬂmmiﬁﬁz%%85(919{%&&3(1@@3&,3!&@@3{@:{@[*3
amic acl ethyl ester; )
metnesuifativriv) dB-thidmsiorsnHagpemom -3 reisyskI32 HorsbropyI-
sDafide; o . .
oxo-1,2-dihydroquinoline-3-carbonyl)aming]-8-azabic 2. t-3-yfet
hyI}:é%ﬂﬁﬁPH}ez'ﬁéﬂjln%éqmdégﬂ@f‘f]a e-3-carboxylic acu%/ EP&%&,&?—%—&—%}I—

(2-c{hnbegignpiieti@nyAsan LG RIOPRENIZpYbp (B-§ 15:8RBR)332 (1oisSprtipylics;
0 X o . . . . . N .+ ,) R ~
1. 2 RSt S N ol 5 s AR O &R B Sy

diox@arandio- Béichmpibyl BgtenicthanesulfonylaminoJethyl}-8-azabicyclo[3.2.1]oct-
1fg;}-gl,_l-dioxo-tetrahydro-1X6-thiophen-3-yl)-(2-{(1S,3R,5R)-3-[(1-isopropy
-yl ?(’o-l,z-dihydroquinoIine-3-carbonyl)amino]-8-azabicyc|o[3.2.1%
octi8iydirethi}-carbatribhyGapithatisthitcagherylic acid (15,3R,5R)-8-12-{1-
1iisopropyl-2-oxos|2-dihydro-auinoling -3 IGR614 4 RI-B13-
il b L e
oct-3efamaid) propyl]-8- azabicyclo[3.2.1]oct-3-yl}amide;

IS-ISE’; ,gg%%gigﬁ%ﬁ}%édiﬂy-%%ﬁmyFﬁ)‘-%zcW@ZR!%@Q(@@SG}X@}{LQWOXo—
1,2-(erdrgretlipan 2 BeBsRymBIs kS RRinsints Ay e L Ry R- A Ay
meﬂﬂ;ﬂﬁ&%@;‘ yl)amide; 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic

acid {(1 S,3R,5R)-8-[3-(4- L & acid [(15,3R.5R)-8-(2- {[2-

acelyiperlite dutdHibropP e aZaml s 2t 3 faktde
(a-dinfeethansautopyhpiparaziteheinhobieatitylamino} ethyl)-8-azabicyclo-
gsijéls 3%,5R -3-[(1-isopropyl-2 25
[3.20%8% 5 4BMiSquinoline-3-carbonyl)amino]-8-azabieyelo[3.2. 1]oct-8-yl}pr
opyl éstprpd-tettahyehdiurdnRicativeriytyiperdiineid (drhdRARD -dctg-[2-(4-

-{(1 R,5R)-3-[(1: : bt - e
el IR RE Ay cpancoultutlet) S agbioyelol.2 oot 3y amids

1]odti8eyiipybpyireste?: dibadeyipipradnahealifosgiid dad RS R)-8-(2-{2-14-

] 3R s 13- Rasalonyl} ethyl)-8-azabicyclo[3.2.1Joct-
(te%ﬁ&i%%%fﬁo%ﬁé%@aﬁ%%%%gii?\f}gjq-S-azabiey}el}o[B.Bé.)l]oct-S-yyl}p[ropyI}
3-yHswideand 4-hydroxypiperidine-I-carboxylic acid

3-{(15:3R 3R Bokd-IspRarapubdomnsinle3-carboxylic acid ((15,3R,5R)-8-{2-[2-(4-

dihydroquinoline-3-carbonyl)amino -8-azabieyclo[:%éés‘f}]('324(11-8%/%-gi'cgu@/.!i )
cthaai Ry Mpe FHos Y A0R PETIISII06DETED Tk g~y Damide;

(1,1 ~diox0—hexahydro~1Kﬁ-thiopyranmﬁl—yl)—(} {(18,3R,5R)-3-[(1-isopropyl-2-ox0-

1,2-dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl} ethyl}-carbamic acid
methyl ester;

1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid ((1S,3R,5R)-8-{2-[i-
(i, 1—diox0¢:etrahyéro»i?f—thiophen»B»yl)& -methylureido]ethyl}-8-azabicyclo[3.2. 1]oct-3~
yhamide;

(2-4(18,3R,5R)-3-{(1-isopropyl-2-0x0-1,2-dihydroguinoline-3 -carbonyl)-amino]-
8-azabicyclo[3.2.1}oct-8-y1} ethyl)-[2-(4-methanesulfonylpiperazin-1-ylethyl] -carbamic
acid methyl ester;

13
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When describing the compounds, compositions and methods of the
invention, the following terms have the following meanings, unless
otherwise indicated. The term "alkyl" means a monovalent saturated

wydrogasher group which may be 5 linear or branched or cegbinationsszs4
thereof. Examples of particular values for a Ci-4alkyl group include, by

fi‘gz‘?@@a‘iﬂ{&ﬂkﬁe&ﬁﬁmX&Iﬁﬂ@f&zﬂiﬁﬂﬁ?fé&ﬁ@.«z f’ﬁ%&fggﬂ)(kﬁ{i 05 0HM.2-

W.
(n-Bu), sec-buityl, isobutyl, and tent I'he term "alkylene" means’a
oxogidafeitdaturagtncnydraioarebg talkinvaalbe Lintdsr Bt sthriehed. or
carb@fRPIGateashakeef. Examples of particular values for a 10 C2-5alkylene

include ethylene, propylene, isopropylene, butylene, and pentylene, and
thel ik 9 R0 TS Ao e oA P et
dihyalyhisslafined.asoaDRrentiapressioiatie Ak YraLaBInGaeemhy My
of.example, methoxy, ethoxy, propoxy, butoxy, and the like. 15 The term

mdh@y{é E)eéikyl" means a monovalent saturated carbocyclic group which may

be ipdhdegictio- ok mbiticyclibolintesh oty nisg1deiner)-sychisyptoplicy!
r ically-contain from 3 to carbhon at epresentative .
oxo S 24 CURIEADCOT B AR L CRERRN AL 21 BEPACSEIA Sarbamic

acidayethiussikreyclopentyl, cyclopexyl, and the like. 20 The term "halo"

meaq%&%o{amﬁp@g@i#t%ﬁ%@gni%dﬁ;{éld?d%[ﬂ}e;?moﬁ_m%'p%s@t‘i&o_

compound that was synthetically prépared or prepared in any other way,
1,2-difoHrag e Histataliaeny rHaineint -ardiayéeificallyostfctveremdwatbamic
acidMRans ag.amount sufficient to effect treatment when administered to a

patient in need of treatment, 25 The term "treatment" as used herein

medis tHedtraarREmbre Hisdusrhenabidist2 ok L haRieh)- 2o RkioRraRd-2-
oxofatianysughiagiasnandkialipatisyiarly-asmarn) which- insludash-(adamic

.dpreverlltin% the disease, disorder, or medical condition from occurring, i.e.,
ad %Wyl%\sé f¢ treatment of a patient; (b) ameliorating the disease, disorder,

or medipapybadition, 1-€ihpliminatiogser3 Jarsaugingdagrassionsal thes-
e SRy A ) SO ORLE R e 1S AU L4HA BFRCal
azabooyvdilid g, lilect-Slolyimgids; arresting the development of the disease,
disragt, Qi medical SoRAUIRR R BBV R ylic acid ((15,3R,5R)-8- (3-[4-
{tetrahydrofuran-2-carbonyl)piperazine- 1 -suifonyl]propyl}-8-aza-bicyclo-{3.2.1]oct-3~
yhannde;
I-1sopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(15,3R,5R)-8-[3-(4-
acetylpiperazine- 1-sulfonyl)propyl}-8-azabicyclo[3.2.1Joct-3-yl } amide;
4-methanesulfonyl-piperazine-1-carboxylic acid 3-{(18,3R,5R)-3-[(1-isopropyl-2-
0x0-1,2-dihydroguinoline-3-carbonyl)amino]-8-azabicyclof3.2.1]oct-8-yl} propyl ester;

- 4-(tetrahydrofuran-2-carbonyl)piperazine-1-carboxylic acid 3- {(15,3R,5R)-3-[(1-
isopropyl-2-oxo-1,2-dilyydroquinoline-3-carbonyl)amine}-8-aza-bicyclo[3.2.1]oct-8-
vitpropyl ester;

4-acetyl-piperazine-1-carboxylic acid 3-{(15,3R,5R)-3-[(1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl }propyl ester; and

4-hydroxypiperidine- 1 -carboxylic acid 3-{(15,3R,5R)-3-[(1-isopropyl-2-ox0-1,2-
dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-y1}-propyl ester.
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(d) alleviating the symptoms of the disease, disorder, or medical condition
in a 5 patient. The term "pharmaceutically-acceptable salt" means a salt
prepared from an acid or base which is acceptable for administration to a
wateninsseh as a mammal. Such salts can be derived frompcriusaonconrzss
pharmaceutically-acceptable inorganic or organic acids and from
Defhi@paceutically-acceptable bases. Typically,

pharmaceutically-acceptable salts of 10 compounds of the present
inve SR e iihisdhed Hrans B ones e/l fesihods of the invention, the

folphasmeeayticalinacornialenaids Jociidss butargnpldimitad to, acetic,

benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric,

gluchHcThuBRIG, RO BRORRY I SEHIAC Dkae g R aiich may be
linsnandelicshdethanasuionie (ReLE, Bitkiep RIMOIRLIGPRASBNRNG C; 4alkyl

osuccinic, sulfuric, Ear'garic,l 15 p- O&Jeézlsulfonic, xinafoic :

SO RVdtdRy 2 R Ao RSy SHA R n B P RS Hirb Rrc oo Pahl T iy
(n-TFine serbutdolveltetyineahs:a oayiplex or aggregate formed by one or more

mol £ lute. i.e. a compound. of the invention or a :

pha?r%%ltggfﬁig%%%agcgﬁ%ﬁlg %% tqtli}tw{é; ?é%rﬁ%gcﬁgyo ne or more Mol é%‘h e‘“s;‘a?;fb a
Imegp eprershastrs oivebes beastypicalfy Beaorysialiivesiclits havisgda a

' ' ' tive

g o o R i he
lik§sopropanol, acetic acid, and the like. When the solvent is water, the

solvafie formnae s M%@%Bﬁﬁ@bﬂﬁt%ﬂ)wﬁ q@@ﬁ&ﬂ%ﬂ% 5] iOdined as

pharmaceutically-acceptable salt or 25 solvate of stereoisomer thereof' is
ab0jffe RTBEFI AL dE SpaRRtATIRA 0P R ity utvamadc anetsresiaoriers,
propoef) aaagaiataoiia pharmaceutically-acceptable salt of a stereoisomer
of a. compound of formula (1). The term "leaving group” means a fractional
grfJ%‘%tr or%fﬁ?igv@aﬂ s aF%lﬁ&%%ﬁ@ﬁéﬁ%ﬁ%é?ﬁﬁﬁh%%ﬁ@aj?aaavérch
maatemrinacsulbistitutioncediticinkuebihaaid0dansko philic- gbsltitiopups
reaction, By way.of example, representative Jeaving gro include halo,
P R T R AL B o SR St OB &Lt B
inclves plarentoSykatep lorosylateymdsytekehaiyd tveldikeltandyakyiexyl,gralips,
ikeSUch as acetoxy, trifluoroacetoxy and the like. 16 WO 2006/094063
PCT/US2006/007284 The term "amino-protecting group” means a
protetsifiyrbilp surabie fsopredidntindgundesiredaeactions at an amino
nitrageFeRisshiave AN CRIBIREN . AlauRsCldR, B AL "

limited to, formyl; acyl gi]rougs, for example alkanoyl groups,
prepared in any other way, such as

y metabolism.
The term “therapeutically effective amount” means an amount sufficient to effect
treatment when administered to a patient in need of treatment,
‘The term “treatment” as used herein means the freatment of a disease, disorder, or
medical condition in & patient, such as a mammal (particularly a human) which includes;
(a) preventing the disease, disorder, or medical condition from occurring, i.e.,
prophylactic treatment of a patient;
(b) ameliorating the disease, disorder, or medical condition, i.e., eliminating or
causing regression of the disease, disorder, or medical condition in a

patiend,
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such as acetyl; alkoxycarbonyl groups, such as tent-butoxycarbonyl (Boc);
5 arylmethoxycarbonyl groups, such as benzyloxycarbonyl (Cbz) and
9-fluorenylmethoxycarbonyl (Fmoc); arylmethyl groups, such as benzyl
wBMotridoehr), and 1,1-di-(4'-methoxyphenyl)methyl; silyl giatpessu6h@asss
trimethylsilyl (TMS) and tert- butyldimethylsilyl (TBDMS); and the like. The
ter cghYdsR?X g%é%égfé‘&&%%&péi@9&?&@&5@}@@%&@&%&%&@&%@erlo
preventing esl reactions of a hydroxyl group. The term L
"hydroxylaprestéxgithg dgrsiqrmmeiaaidhs Ei@ﬂ@étiaé‘ﬁﬂ%rﬁ’%m%m@ fopdition in
preventing M@g&ig@ble reactions at a hydroxyl group. Representative
hydroxyl-protecting groups include, but are not limited to, silyl groups .
incldiling #leyisEmiRyRipPErBaHE S tHeae Bt Yisay aNfe) condition in a
triethylsilyl{J&S), tent-butyldimethylsilyl (TBS) and the like; esters (acyl
groups) 15 including (1-6C)alkanoyl groups, such as formyl, acetyl and.the
Rk e e R e S e
or bisdluorenymetiyirferrys siptierytimeiiyla (eeinnbydeil aDPiHnand tHidkealts
Additionally, two hydroxyl groups can also be protected .as ' e
can BEleHY gggﬁngéj it %%ﬁamg,_' ocf?ﬁ?élg}%f(])l}oé%rncp e a%ca%?glﬁllﬁlﬁﬁ{‘
phakgiongicaligh@spdetons:20TGenaial SymirstvtRasedareidompoohds of

_the invention can be prepared from readily available starting materials
COmRSHgG te oﬁl%{/?/?ﬁréq é@ﬁ%r‘é’ r%éathoggs and procedures. Although a particular

aspidtsofetiepfase phinventioisiliteesrataddndds sohinds bapw! Haged
o, REERIR Ak arlirgeatisRbALAL ASRAMS, dlihv-AesAl iavaAtion

can be prepared using the methods, described herein or by using other
glugprith stirsaduristinaist g Ratiss e knB\ito RS e Rifin the art,

med il A5 OSBRI Grate-thatuhe! BHypIERlQrsREeiar adIpERIcesStaric,
conditions (i.e., reaction temperatures, times, mole ratios of reactants, .

D-todOETEOBFe 3SR (SRR v EtNG A 88RtR b R i

andugdinless otherwise stated. 30 Optimum reaction conditions may vary
with the partjcular reactants or sqlvent used ut sggybconditions can be

detdfifilTa8 P SAY SRIFRY hTEPAR B FotiiRE optimization procedures.
molkEui 2OOH094 063 BEFIISPANGAYE8 hnAdditibmatiyceas wilybeceptable
sal Bt eSS ar o the. ait, convantons) PIRIRELNG diquaR may be

s8sdR/ 10 prevent certain functiona groups from undergoing undesired

crysedintionsidE hevopiceroftansaltalfiecp rotdoting ged splier anp setiimar
Re}}nc “e’%%é't‘%ﬁéé %Rfl'égtsa}ﬁc]:{ygy @WHWJ?&&%Q'W,@&%@@E%@MQ

&epro ection, are well known In the art."For _
isopropanol, acetic acid, and the like. When the solvent is water, the solvate formedisa
hydrate.

1t will be appreciated that the term “or a pharmaceutically-acceptable salt or
solvate of stereoisomer thereof” is intended to include all permutations of salts, solvates
and stereoisomers, such as a solvate of a pharmaceutically-acceptable salt of a
stereoisomer of a compound of formula (I).

The term “leaving group” means a functional group or atom which can be
displaced by another functional group or atom in a substitution reaction, such as a
nucleophilic substitution reaction. By way of example, representative leaving groups
include halo, such as chloro, bromo and iodo groups; sulfonic ester groups, such as
mesylate, tosylate, brosylate, nosylate and the like; and acyloxy groups, such as acetoxy,

trifluoroacetoxy and the like.
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5 example, numerous protecting groups, and their introduction and
removal, are described in T. W. Greene and G. M. Wuts, Protecting
Groups in. Organic Synthesis, Third Edition, Wiley, New York, 1999, and
wefareneesgited therein. The substituents and variables showyrr ipsHdgs 07284
following schemes have the definitions provided herein unless otherwise
indjcated. 10 In one method of sy I are
preglgrteeanésﬁlﬂlﬁ%?@{%tgciﬁngs%ﬁg 2}1 Eg%aﬁ%%ﬁ%%%ﬁgg{%?\f%% (V) r
prev RN OnithilRE MZH s Ri dHninN @ dReRs BRpwseeStharisompratecting

grou&%ﬂ%ﬁ@,dagtf Jormuha, (i, ié”r?‘%ﬁﬁaiwﬁg %cz%gr] poundRh1d Sufarayeladhy),

erein L' is a leaving group, suc example, chloro, or a

suchguslfsaizl cafergealtenBUERES. MER IS TONIRIE BI¥E)IER8 hosylate and

ary e R REOViG, R ComPRWRA.9f Joymarianil) b salt or solvate or
stereolsomer thereof When L' is a halo leaving group, such as chlog((,{.]%e
| 1)

9-fluersiyireracesEAm LOTBRR B CBI AL S Ap B S il

and yithip.@ﬁl(&ﬁ%&cﬁ@@%rﬁr@??t@ﬁpﬂtﬂ c2Eupeuiva @B 5 akt PelyD OLNIE dnd fert-
ormula (V) in an inert diluent, such as N,N-dimethyl formamide (DMF), in
butylﬂ%ﬂﬁf@ééﬂ%‘é%?%@«&é@s&b‘?s kBase, for example between about 3 and

ab%&a@eﬂqu"ﬂvﬁiﬁfﬂﬁﬁf)haﬁﬁg stictp s biis dijsopramdetoyfasnindledor
o e A O R s Tenmese
grougithlensmethemenyighigrondiidoepielc2ip 2 snayadniorestiand! 2
B e
to, sibirgbutytaneindniin(otidek1siweroavs mokes §ipensdgddsidb 7284
tﬁet%{?%%?gg%%% t’k%,rzymgﬂ!im%qm@@x@ts@ lempeTaty edarihacsangsphabout
including (1-6C)alkanoyl groups, such as formyl, acetyl and the like; arylmethyl groups,
such as benzyl (Bn), p-methoxybenzyl (PMB), 9-fluorenylmethyl (Fm), diphenylmethyl
(benzhydryl, DPM) and the like. Additionally, two hydroxy! groups can also be protected
as an alkylidene group, such as prop-2-ylidine, formed, for example, by reaction with a

ketone, such as acetone.

(eneral Synthetic Procedures

Compounds of the invention can be prepared from readily available starting
materials using the following general methods and procedures. Although a particular
aspect of the present invention is illustrated in the schemes below, those skilled in the art
will recognize that all aspects of the present invention can be prepared using the methods
described herein or by using other methods, reagents and starting materials known to
those skilled in the art. Tt will also be appreciated that where typical or preferred process
conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures,
ete.) are given, other process conditions can also be used unless otherwise stated.
Optimum reaction conditions may vary with the particular reactants or solvent used, but
such conditions can be determined by one skilled in the art by routine optimization

procedures.
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90 C for about 4 hours to about 48 hours, or until the reaction is
substantially complete. The product of formula (1) is isolated and purified
by conventional procedures. For example, the product can be

veoneeniated to dryness under reduced pressure, taken up pdf@aReu6/m07284
aqueous weak acid solution and purified by HPLC chromatography

A“%@@H}@éﬁzf%mﬂi‘ﬁéj%?ﬂé%{m&@4&901%4?% ginX is Caéb%‘n D80S ecting

selected from -A(CH2)2N{(R4)- and -S( |s nitrogen
groypidravibsetettedffoRTevSTORICHDxIgnd gquam@@n mmipgepmured

e iustratehit SEhemE - SR RE Wi G PEQMLR A £ AHRALN
 ormula (1-a). 10 Scheme B%sv, ,alofs%h HO OH + H-D NH (v) \ﬁg e

welgds R Do Rigaie meteres MQ?BWFPW%WW%O%%WOFW
exafgimmutaniMhuy prrettRlisgrlese %1&9 Ef%tr&(ﬁ&ﬁo@ﬁlgi I/ém<%$iﬁ%féf@9s¥\md
n am pound of formula (VI), wherein D is selected from a
T PTG o) Rt S ONEARE: R o1 B o
Wilegohéty ofddnneda, (RA)d8 shdedded\thézih (D2) 19 WO 2006/094063
PCEQ st %Qt?tgég 373%% variables shown in the following schemes have the

definitions provided herein unless otherwise indicated.

In one method of synthesis, compounds of formula (I) are prepared as illustrated in
Scheme A:

Scheme A

+ LRz

/g (1)
'2 © N ez
2
Z SN0

}'Qz

As shown in Scheme A, a compound of formula (III) is reacted with a compound of
formula (IV) wherein L'isa leaving group, such as halo, for example, chioro, or a
sulfonic ester group, such as mesylate, tosylate, brosylate, nosylate and the like, -to provide
a compound of formula (I) or a salt or solvate or stereoisomer thereof.

When L' is a halo leaving group, such as chloro, the reaction is typically
conducted by contacting a compound of formula (ITT) with between about 1 and about 4
equivalents of a compound of formula (IV) in an inert diluent, such as N,N-dimethyl-
formamide (DMF), in the presence of an excess of a base, for example between about 3
and about 6 equivalents of base, such as N, N-diisopropylethylamine or 1,8-diazabicyclo-
[5.4.0Jundec-7-ene (DBU), in the presence of a catalyst, such as sodium iodide. Suitable
nert diluents also include DMF, dichloromethane, trichloromethane, 1,1,2,2-
tetrachloroethane, tetrahydrofuran, methanol, ethanol, and the like. Suitable catalysts

include, for example, sodium iodide, potassium iodide, and tetrabutylammonium iodide.
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to provide a compound of formula (I-a) or a salt or solvate or stereoisomer
thereof. It will be understood that while intermediate compound (V) is
shown in the form of an aldehyde hydrate, intermediate (V) can
veo ivaientlys be depicted in the form of an aldehyde. 5 In schemeBoss/oo7284
intermediate compound (V) is reductively coupled with an amine of

The [RIAHIR a@%@&&ﬁ%@%@t&?g@ ROLAELPHIoERUR: (38 ). DyRicaIN 2 eQliRS

prepared of between about 1 and about 3 equivalents of the_amine of
90 °o Feraeelh s dor ity LagEntiiaH theresnliransisrbaeiele fuariely:
basg,.s4chasofarexam@ies NoNndiiserrepyi-athy @mirgtihal procedures.

1,8-diazabicyclo-[5,4.0]Jundec-7-ene (DBU). Suitable redug\l;;lﬁ%a ents, for
For qxrepbmBrerindishe R argsiiiiaife B B EP SHigg ke
in acatabsts skehk 1okl Pakkaelium eutharcgairaracherohydsigeysuch as

sodjum triacetox borohydri%j ., sodium cyanobarohydride, lithium
cyd‘%](’)%?gﬁfﬁﬁé' riﬁ‘}ér?g?fﬂlﬁsié) igogrg u%t@l‘év}léﬁléer n(}iJ?r ue r%%%{;f%fﬁlé rethu Saieied le,
fronhalg@enpteRly draca@NE 1) eR(ES)dichiS o mithgame i QNg)saledicd from
[ roethane, hols, such as m 0 ' I
S B e B Sy el ©
proadeineamxure. «& émeraliy(l tbis reaction is conducted at a temperature
ranging from about 0 C to aboutp).G fer a period of about 10 minutes to
about 12 hours or until the reaction is substantially complete. The reaction
product is then isolateﬂ usinﬁﬁ)@hﬂg@ﬁg&dures, such as
extraction, 20 recrys jon, chromatography arfd the like. Alternatively,
a compound of folg (I® ),(\(yperein Q1lis -S(0)2-, chntbe prepared by
reagting anyintéfmediate compound (V-a): a N O (V) NOR 2 with a
compounerof fetmula (VI), to provide a compound offgrmula (I-a), wherein
Qis 25 -S(0)2, or a salt or solvate or stereoisomer thereof This reaction

is typically conducted either in the presence of a base: %Jch as~._b
N,N'-diisopropylethylamine or inorganic bases;, as s8dium

hydroxide, and potassium hydroxide whep the réQ ting amines are given
in salt form, or in the abseng:et BH the reacting amindsare
given in neutral form. Geri%r"“ﬂ“y,/t IS reaction is conducted in an inert
diluent, such as dichloromethang, ZF?Z ©

As shown in Scheme B, a compound of formula (V), wherein Q' is selected from -S(O),-
and -A-, is reacted with H-D, an amine compound of formula (VI), wherein D is sclected -
from a moiety of formula (D1}):
R
”;‘J:N t‘,\g/ (Ve
Y

1)
and a moiety of formmla (D2):

(R™®)q

)
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WO 2006/094063 PCT/US2006/007284 methanol, ethanol, DMF, or
water, at a temperature ranging from about O C to about 100C until the
reaction is substantially complete. The reaction product is then isolated

wishigsgemeentional procedures, such as extraction, recrystalhzii®@os 67283
chromatography and the like. 5 A compound of formula (I-a) can also be

to pﬂﬁﬂ@ﬁ%ﬁ%&%gﬁﬁaﬁﬂdﬁ%@g%ﬁ’ 12161 GO E (MeP)sikSm D RS df.R Vv
NH (V-b) of

0'2 Rinwhich L2 is a leaving group, with a compoun

forAd el &ayndeptevitidd sbitpoimaediie somerand(Vyipiducohtiio fsm
of afClIdBIS COMRIRG reRGHRR BIE @%&&ﬂ@%@iﬁl@ﬁﬁ?g&%%iqg& MigERlivelY-an

compounds of formula (I), wherein X is carbon and Q is selected from -Al-
aldehyde. AJ(CH2)2N(R4)-; or Xis nitrogen and Q is selected from -A'(CH2)2-,

whareihdMd Bsalesteetiiram o) Rb}s riifite(@INREaR&DYth an amine of
e S G g
betwiton wbiNbt (\HE QUHEx Ne@hiZalBhts e Nem€of RamRANIS Iﬁlmlil} al‘sla_@L&&é?Z
3gf’1§§1§%? %%?F?}#lé&%%%g%%scé% %) al‘élz?gﬁgf sfg(gﬂyslﬁféygzér\rllvfng,rﬁ}%igopmpyl—
ethylamine or 1,8-diazabicyclo-[5.4.0Jundec-7-ene (DBU). Suitable reducing agents, for
example, mclude hydrogen in the presence of a Group VIII metal catalyst, such as
palladium on charcoal, or a borohydride, such as sodium triacetoxyborohydride, sodium
cyanoborohydride, lithium cyanoborohydride, and the like, Suitable inert diluents include
acetonitrile, halogenated hydrocarbons, such as dichloromethane (DCM) and
dichloroethane, alcohols, such as methanol, ethanol, and isopropy! alcohol, or mixtures
thereof.

Intermediate (V) is added slowly to the amine mixture. Generally, this reaction 1s
conducted at a temperature ranging from about 0 °C to about 50 °C for a period of about
10 minutes to about 12 hours or until the reaction is substantially complete. The reaction
product is then isolated using conventional procedures, such as extraction,
recrystallization, chromatography and the like.

Alternatively, a compound of formula (I-a), wherein Q' is -S(O),-, can be prepared

by reacting an intermediate compound (V-a):

N/\HQ\Q(’\
O {M\(

’ i RSN = NH (V_a)
R P
N O
R2
with a compound of formula (VI), to provide a componnd of formula (I-a), wherein Q' is
-5{QO)z-, or a salt or solvate or stereoisomer thereof. This reaction is typically conducted
either in the presence of a base, such as N,V '-diisopropylethylamine or inorganic bases,
such as sodium hydroxide, and potassium hydroxide when the reacting amines are given

1n salt form, or in the absence of a base when the reacting amines are given in nentral

form. Generally, this reaction is conducted in an inert diluent, such as dichloromethane,
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(R ?1~(Y)c Gb (6l) 21 WO 2006/094063 PCT/US2006/007284 and
a moiety of formula -CH2CH2-D, wherein D is selected from a moiety of
formula (D1) and a moiety of formula (D2); is reacted with a compound of

vormudadddhl), wherein L3-Ra is Cl4allcylisocyanate, or L3 iscaieavinagor2ss
group, such as halo, p-nitrophenol, or a sulfonie ester group, and Ra is
metﬁa%(jq),) mb?f@ﬁ%‘?@ ﬁ&,%gg}%ﬁ%%Mlzaﬁéﬁg%@ﬂ%%@@R@% $Bout
provide a compound of formula (I-b) or a salt or solvate or stereoisomer
10016 ensilfFypictily, icorhponid p\yiB e nbeesaarion meadrsé is dpsuetalrd
using ROME B M }6%@@&&‘9&, CAMPRUALLNID, IR GYIRILAINIE Bl SHEId 8Sphy and
ichloromethane, chloroform, N-methylpyrrolidinone, DMF, or the like, in
the lihe presence of 2 to 3 equivalents of a base, 10 such as
NNxdiisopranylstaviaming. dfiefhyissnioe@rtaasiyrcatanatiecsaeiiim
hydroxide, and the like. The reaction is typically conducted at a
compiibidilile of between about 0 C and about 120 C for between about 10
minutes and about 24 hours, or until the,geg??ﬁtign js-substantially complete
to provide a compound of for u NA compdtind of formula (RD can
be prepared as illustrated in cheme D: 15 Scheme D O R, \\ OH N-P'
O N-PI N O + N,N-% PARANH O N3 R1 (1) In Scheme D, a
substituted qu‘iﬁ ! boxylic acid (1) is reacted with a protected
aminotropane (2), wher&in Pf is an amino-protecting group, to provide a
protected intermediate '?ﬁl-p), which is then de-protected to provide a

in GRIDPOUAG affanmnauVhith a compound of formula (VI), to provide a compound

of formula (I-a). Typical conditions for this coupling reaction are described in Scheme A,

Alternatively, compounds of formula (I), wherein X is carbon and Q is selected
from -A'- and —AI(CHz)zN{R4)—; or X is nitrogen and Q is selected from -AN(CHY)z-,
wherein Al is selected from -N{C(OYR}-, N{C(OINR®R®}-, -N{S(0),C1salkyl}-, and
N{S(O):NRFR®}-; can be prepared as illustrated in Scheme C shown below:

Scheme €

s
O £ 3 g
L™—R
o @\:KLNH (VID) wf}
!
Z N

: O
/\f’)g\i?f*“E
RB

R2
N
4
-—@/\K oW
|
N0

B2
As shown in Scheme C, a compound of formula (VIT), wherein E is selected from a

moiety of formula (E1):
(R

§ d)}/(m
— G
b

(E1)
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20 A substituted quinolinone carboxylic acid (1) can be readily prepared

by procedures similar to those reported in the literature in Suzuki et al,
Heterocycles, 2000, 53, 2471-2485 and described in the examples below.
vioprgtestadsaminotropane (2) or aminoazabicyclooctane carrde xapainchss
from readily available starting materials. For example, when the

anPIIREIDG HERHRIE 1dB.RAE, 32 MN2996/094063 BGT é@ﬁ%@%’@%ﬁ%&é

the protected tropane can be prepared by contacting 2,5- oXxy
(Diaahyaroiiia (rr-bediBer a%tadmﬁ%@ceawmé@ﬁqm@aﬁm)about
whirbienivaents ak enzyhaming and @I@i‘\gﬁé %ﬁﬁ%ﬂ@ré@@mﬁlﬁnﬂp%n@ 1,

1.1 equivalents, of 1,3-acetonedicarboxylic acid.in an acidic aqueous
OT LSO IR 1R BRL & o a HitEringG sfich 2¥ by drbgen 5
-S(phosptiate, @ heoreactiobmpixiiteoistheated to hatwesnabewsEQ,C and

about 100 C tq. ensure decarboxylation of any carboxylated.

Ste{ﬁ?lestpmmg{jla%esolh the product, 8-benzyl-8- azabicyclo[3.2. | Joctan-3-one,

comimpiehii deenmyltrd fénpivezchibvetrd suiting: N-henbdioparbie)is 6
' 7 jt light excess.of di-tert- butyl dicarbanate
S e VD A R P TRt s haes syt
N-mydwdgarebdmesphayeimtibediesendecofr estransifid norh etalicaltalyst to base,

RrQVide a; inte iate; .
s R B AL e potassium crppmate, sodium

X . 2.1]0(;iar_1e- - ylic acid tert-butyl’ester. The
hyq@stdronad %gﬁllyT@Gﬁﬁ%fét@ai&fﬁWbibfmméﬁwqm dfbtdween
abo%b@lﬂéj%%cfm%ﬁﬁ-lfd“@%r%‘é%%%é%‘é@cﬂl%iwgﬁﬁigsQﬂ?ﬁ@@&ﬁﬁﬂmﬁ}iﬁn@ﬁid

tert-butyl ester is_ contacted with a large excess, for example at leas

the 2ea5lien & seRiaraAtkS comRIRin SRRy st Arsranaurs ahfretelaillieht, such as
methanalpiniie presanserns sl 3pition-rekalicatalst 10 RIQYRes.
intermediate (2) where P1 is Boc, in the endo configuration with high
stereospecificity, for example, end8$° B atio 0f>99:1. The reaction is
typically cdhducted at ambient temperature for about 12 to about 72

U_pe reacti i%§gbstantially complete. Itis %q antageous to

d the mmoniumf rmageé reagent in portions.gF ample, 20

3- xoig-a@abicyclo’[f’é\.'z. | Joctane-8-carhoxylic acid tert-autyl ester is

céntacted with an initi& portion off%i ium formate of about 15 to

about 25 equivalents-Afterar interval'6f akoue12 to 858Ut 36 hours, an

additional portion of about 5 to about 10 e(‘ji?]ivalemigjc ammonium

formate is added. The subsequent addition can be repeated after a

similar interval. The product can be purified by conventional praceduses,
such as 25 alkaline extraction. Intermediate compound (
prepared by coupling a substituted quinolinone i

protected aminotropane (2) under conditions® Si to.those described in
Scheme A for anode bond formation. The protecting ggou?) @

In Scheme D, a substituted quinolinone carboxylic acid (1) is reacted with a protected
aminotropane (2), wherein P is an amino-protecting group, to provide a protected
intermediate (Ill-p), which is then de-protected to provide a compound of formula (II0).
A substituted quinolinone carboxylic acid (1) can be readily prepared by
procedures similar to those reported in the literature in Suzuki ef al, Heterocycles, 2000,
33, 2471-2485 and described in the examples below.
A protected aminotropane (2) or aminoazabicyclooctane can be prepared from

readily available starting materials. For example, when the protecting group P! is Boc,
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P1 can be removed by standard procedures to provide an intermediate
compound (111). 30 For example when the protecting group is Bee,_ _
typically removal is by treatment with an acid, such as_trifluoroacetlc acid,
woouisingstle acid salt of the intermediate. The protecting g_rwp@m,ﬁf@mM
another example, is conveniently removed by hydrogenolysis over a

hepitaiRmelsh : KPP ¢ WA
thi%%%zoom%%ﬁ%ﬁ %ﬁ%&%ﬁ%n&gmgﬁ%@rmula (Ivé)iégan %Véél

bepsrephtRarad MistenuiiswPs aseHe o ®: IScrrtie ety Rl ByargY jening and

a b e(d . ' 4 f sl DG
s%t&fisﬂ fothaaEie(Bh63) R1(4)1116%1&)2,‘%}%4(%&%&?@)?5;% . Elr%v?/llr%ll}l

J V) (5) (6) (W), (R18)d Lt/~. 4 Hi
S R AB AN AR O AR CR it Yo
phesping, ifler mediate)u(6)s beL@)] witkintermpsliate 53?) aﬁa)awuﬁ)og c; to

ivel tajning L4, a leavi roup, to provide a compound o

o e P Bl e e e S o sgat o
Az 4Byl R/ atherdinnds canbonipAdenis beleate:. 10 fzor?

- CH2)2N(R4)-, -S(O)2N - .

o B R e SRt ety
bulyy dearimginiernaentitdR o) vl foincxatminl dbbaré. 1e@mh@igmupsdﬁré)d)
e e bR T
progesed TR US detivet irehitciel prolissacSmpbondiontitmruld v ester.

Thd eSitioialyyacenpaund of fosmuia: nwbsreinaXismitiogen and. Q48 ours.
F‘insaﬁly(?%t%gm—8—azabicyclo[3 -2.1]octane-8-carboxylic acid fert-butyl ester is contacted
with a large excess, for example at least about 25 equivalents, of ammonium formate in
an. mert diluent, such as methanol, in the presence of a transition metal catalyst to provide
intermediate (2) where P' is Boc, in the endo confi guration with high stereospecificity, for
example, endp to exo ratio of >99:1. The reaction is typically conducted at ambient
temperature for about 12 to aboul 72 hours or until the reaction is substantially complete.
It is advantageous to add the ammonium formate reagent in portions. For example,
3-ox0-8-azabicyciof3.2. 1 Joctane-8-carboxylic acid rert-butyl ester is contacted with an
initial portion of ammeonium formate of about 15 to about 25 equivalents. After an
mterval of about 12 to about 36 hours, an additional portion of about 5 to about 10
equivalents of ammonium formate is added. The subsequent addition can be repeated
after a similar interval. The product can be purified by conventional procedures, such as
alkaline extraction.

Intermediate compound (HI) can be prepared by coupling a substituted
quinolinone carboxylic acid (1), with a protected aminotropane (2) under conditions
similar to those described in Scheme A for amide bond formation. The protecting group
P' can be removed by standard procedures to provide an intermediate compound (T71).
For example when the protecting group is Boc, typically removal is by treatment with an
acid, such as trifluoroacetic acid, providing the acid salt of the intermediate. The
protecting group Cbz, for another example, is conveniently removed by hydrogenolysis

over a suitable metal catalyst such as palladium on carbon.
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from -S(0O)2CH2C(0)-, -SCH2C(0)-, -S(0)2-, -S(0)2(CH2)2-, -OC(0O)-,
-A(CH2)2-, O 0lk "S(0)2-N~ and ; can be prepared by Scheme E-(ii) by
reacting intermediate (5) wherein Lt and L4 are leaving groups, and Q4 is
wagleotagfigm -S(O)2CH2C(0)-, -SCH2C(0)-, -S(0)2-, -S(Q2fktd)2A167284
-OC(0)-, -A(CH2)2-, 24 WO 2006/094063 PC IUS2006/007 254 O
S(O)z Mhiandoassh ints ém;a%&eféﬁma pRR)IdR B 5&9599&9&1@&5@5{9&%1@Wm
Similarly, a compound of formula (IV) where Xis carbon and Q is -A'-
Schifheféin A is selected from - -N{C(O)R5}-, -N{C(O)NR6aR6b}-,
-N{S(0O)2Cr-3alkyl}-, and 5 -N{SfehaNR6GaR6b}-; can be prepared by
Scheme E-(iii); by reacting intermediate (7) wherein L' and L4 are leaving
groups, with intermediate com%g d (8), wherein Rais -C(O)R5,
-C(O)NR6aR6b -S(0)2Ci_3alk P -S(0)2NR6aR6b; to provide a
CW formpula (IV). The r iofis of Scheme E are typically
le6ndu unger the,c Scribed above for Scheme A, and
E-(ifre furthefg,glustrated in the Ex legsherein. A compound of formula (V)
can be prepared as |Ilustrated in Scheme F::Scheme Fy~1 O~N\Ja
4j-YO f~O\ Rr-\\NH (9)~N@RR2a7 OOH R\NH (V)NO 2R
wherein a dimethoxy acetal | Lm‘neczlﬂte compound (9) (wherein Q1 is

/ D ——
A ??/?a Ty + HN L L Z

B-(i) (3) M (6) Iv)
(T‘%
;_1/\))2{/\134 . i\_/ (Yo
HN G
B-(iif) (7) R e (8) /

As shown in Scheme E, a compound of formula (IV) can be prepared by reacting an
amine, intermediate (4}, (6), or (8), with intermediate (3), (5), or (7) respectively,
containing L*, a leaving group, to provide a compound of formula (IV). Q° and Q° are
defined below,

For example, a compound of formula (IV) wherein X is carbon and Q is selected
from -S$(0),CH,C(OIN(R)-, -S(O)(CHL),NRY)-, -S(01NR™)-, -OC(ON®R™)-, and
-A(CH,),N(RH-, can be prepared by Scheme E-(1), by reacting intermediate (3) wherein
L' and L' are leaving groups, and Q° is selected from -S(0),CH,C(O)-, ~S(O)2(CHy)s-,
-S(O)2-, -OC(O)~, and -A(CHz)o-, with intermediate (4) wherein R” is selected from R,
RY, R™ and R as defined herein; to provide a compound of formula (IV).

Similarly, a compound of formula (IV) wherein X is nitrogen and Q is selected

from -$(0),CH,C(0)-, -SCH,C(0)-, -S(0)a-, ~S(O)x(CHy)ze, ~OC(O)-, ~A(CHy)s-,

¢
“{O/U\NQ%’ ; ”5'8(0)2‘1\3\3%/

’ » can be prepared by Scheme E-(it) by
reacting intermediate (5) wherein 1! and 1% are leaving groups, and Q4 18 selected from
-3{(0)CHyC(O)-, -SCHRC(0)-, -S(O2-, -S(0)2(CHa)y-, -0C(0)-, ~A(CHy)e-,
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15 -S(0)2- and -A-) is hydrolyzed in an aqueous solution of a strong acid,
for example, 3N or 6N HCI, to provide a compound of formula (V). While
intermediate compound (V) is shown in the form of an aldehyde hydrate,

wicansaguiyalently be depicted in the form of an aldehyde. At uszo06/007284
intermediate compound (9-a), representative of intermediate (9), wherein
ags 20 0, and Q' is selected from -N{C(O)R5}-, -N{C(O)NR6aR66}-,

& -Jﬁ{\S Q)2¢,-3alkyl}-, and -N 2NR6aR6b}-, can be prepared as
usttatg B0k
illus & n Scheme t% 0/2006/094063 PC1/US2006/007284
Scheme G V R 0~0 O ~I NI'Y + Owith MitpmagdieR6} 1o piRVEYHI) N O

com gﬁgoymg@@_o R1NH (11) + H2ZNOi NOHOj Rz!I\INNO O
IN'NH (12) NOL3-Ra Rz (V[H) RQ\NN Q N\O NH R tell(9_a) )
Similarly, a compound of formula (IV) where X is carbon and Q is -A’~ , wherein

Al is selected from -N{C{O)R’}-, -N{C(ONR*R™}-, -N{S(0),C, salky1}-, and
-N{S(O)NR™R®}-; can be prepared by Scheme E-(iii); by reacting intermediate (7)
wherein L! and L* are leaving groups, with intermediate compound (8), wherein R® is
COIR®, -C(OINRFR®®, -§(0),Cyatkyl, or -S(0):NR**R®; to provide a compound of
formula (IV).

The reactions of Scheme E are typically conducted under the conditions described
above for Scheme A, and are ﬁlrthér illustrated in the Examples herein. ‘

A compound of formula (V) can be prepared as illustrated in Scheme F:

Scheme F

wherein a dimethoxy acetal intermediate compound (9) (wherein Q' is selected from
-S(0);- and -A-) is hydrolyzed in an aqueous solution of a strong acid, for example, 3N or
6N HCL, to provide a compound of formula (V). While intermediate compound (V) is
shown in the form of an aldehyde hydrate, it can equivalently be depicted in the form of
an aldehyde.

An intermediate compound (9-a), representative of intermediate (9), wherein « is
0, and Q' is selected from -N{C(O)R’}-, -N{C(O)NR®R*}-, -N{S(0),C1.3alkyl} -, and
—N{S(O)p_NRﬁaRéb}-, can be prepared as illustrated in Scheme G:
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a N O R2 As shown in Scheme G, intermediate (lIl) is reductively
N-alkylated by reaction with dimethoxyacetaldehyde to provide an
intermediate of formula (10). This reaction is 5 typically conducted by
woontagtingdmntermediate (I11) with between about 1 and aboupdegsivalentsss
of dimethoxyacetaldehyde in an inert diluent in the presence of a base,
such as N,N'-diisopropylethylargipenaieg between about 1 and about 2
equivalents of a reducing agent. The reaction is typically conducted a
ambient temperature for about 1 to apout 2 hours, or until the re tioé

substantially ¢ Stﬁrtab tdiluents include L0 di eohane,
trrchlorometh ,2-tetrachlgfoethane, and the like{Typigal ™
red ntSNHC|u e sodium triagetoxyb e, sotlium

Bor nd sggium cyanoborohydrrd uct (10) is ¥8lated
by stand ;d procedures Next, the dimethoxy integnediate (10) is
hydrolyzed in an aqueous solution of rong acid, for example 3N or 6H
I-1ICO, to provide the drhydroxyethytgter{ridiate (11). 15 The reaction is
typically conducted at a te @ture in the range of about 25 C to about
26 WO 2006/0%0@@ 006/007284 100 C for about 15 minutes to
r gntil{he reaction is substﬁtﬁtrally complete. Next,
a11) tQ"IreductrtféDy C%\fl@d Wi mrnoacetaldehyde dimethyl

Typicallyra solution is prépared of
between alput 1 5 and about 2 equivalents of the amino hyde
dimethyl acetal and a reducing agent in an ne uent. The intermediate
(11) is added slowly to the amine mixturgi Tihe ction is typically
conducted at ambient tempgra AboltHs miriités to about 2 hours,
or until the reaction is substan gpmipdete. Finallysigtermediate (12) is
reacted with a compound of formulagV/1l1) to\pxo!\érde(\flm intermediate
(9-a). Typical conditions for this reaction are described in Sch%m OC

herein. A compound of formula (VII) can be prep%;ed ag’show

Scheme H: Scheme 14 H N,~yOH 2 (13) N =/1 \ NH\ (11) Lt R~

R~ (9-a)

As shown in Scheme G, intermediate (IIT) is reductively N-alkylated by reaction
with dimethoxyacetaldehyde to provide an intermediate of formula (10). This reaction is
typically conducted by contacting intermediate (III) with between about 1 and about 4
equivalents of dimethoxyacetaldehyde in an inert diluent in the presence of a base, such as
N,N'-diisopropylethylamine, and between about 1 and about 2 equivalents of a reducing
agent. The reaction is typically conducted at ambient temperature for about 1 to about 2
hours, or until the reaction is substantially complete. Suitable inert diluents include
dichloromethane, trichloromethane, 1,1,2,2-tetrachloroethane, and the like. Typical
reducing agents include sodium triacetoxyborohydride, sodium borehydride, and sodium
cyanoborohydride. The product (10) is isolated by standard procedures.

Next, the dimethoxy intermediate (10) is hydrolyzed in an aqueous solution of a
strong acid, for example 3N or 6H HC], to provide the dihydroxyethyl intermediate (11).

The reaction is typically conducied at a temperature in the range of about 25 °C to about

26



10

15

20

MYNO\ H2NG20(14)R20H VANH (VIl) RINO R2 by

reductively coupling a dihydroxy acetal intermediate (11) with intermediate
(13) or 15 (14), to provide a compound of formula (VII). For example, a
wompoeundssf formula (VII) wherein E is a moiety of formulag&l candeeor254
prepared by reductively coupling intermediate (11) with intermediate (14).

100MREIERS A §9RRAURC QLRI (VA bWhenain: fddsiadmoiabuahthny
formula -CH2CH2-D can be prepared by reductively coupling

conpiglinediate (11) with intermediate (13). Typical conditions for these
rea)@t@gﬁ(@éﬁ)x%@mqqmmdamwea@ Sehemey Bh Gompruniipidoanuas]
V1) and (V1Il), and intermediates (3), (4), (5),(6), (7), (8), (13), and (14)
el AR B o el ISP CAROR S AV A o
andCAMMB EQjailyiontare readlilynorepatédiple siandaybapectediresdming agent in
common starting . materials, 27 .WQ .2006/694063 PCT/US2006/007284
mfﬁ%@?‘%’gtgﬁ%r%tge%%g% é% fic E}%%ec i%%%lg ﬁaﬁl}gnaglgﬁ%[nét Qgrrep(:g%édures
reaftippiepariayreprédsentathanbompeundsiof tHerimventidrmonitte imduivités

nofeP R AR desaiibed indhe-auaalisioglow. Accordingly, the invention
gt 4F ,

provides a process for preparing’a compound of 5 formula (I): ~NZ O R~

NH YipabyoRripedinisr6iR) e rRoied will 7carerasbfinoangedinibria provide
int&ORAUREL 9f f%?wé@c@ad%ﬁs pharmacgeHtically-aceaptablesealtf salvate.

or stereoisomer thereof, the process comprisin reacting a com}Pound of
fornﬂJFé’I{ﬂ’B‘.mﬂIHf formula (V) can be prepared as shown in Scheme H:

Scheme H

HZN/\/D 3 OH

by reductively coupling a dihydroxy acetal intermediate (11) with intermediate (13) or
(14), to provide a compound of formula (VII). For example, a compound of formula (VI}
wherein E is a moiety of formula (E1) can be prepared by reductively coupling
intermediate {11) with intermediate (14). Whereas a compound of formula (VII) wherein
E is a moiety of the formula -CH,CH,-D can be prepared by reductively coupling
intermediate (11) with intermediate (13). Typical conditions for these reactions arc
described above in Scheme B.

Compounds of formulae (V1) and (VIID), and intermediates (3), (4), (3).(6), (7).
(8), (13), and (14} employed in the reactions described in this application are available
commercially or are readily prepared by standard procedures from common starting

materials.
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O NH N O (lll) 10 R2 or a salt or stereoisomer thereof, with a compound

of formula (1V): L1 a'Z (IV) wherein L' is a leaving group, to provide a

compound of formula (1) or a pharmaceutically-acceptable salt or solvate

was stareeiesmer thereof. 15 The invention farther provides agaroegsséan 724

preparing a compound of formula (I-a): ON\01~D NH (l-a) R1/NO R

2 wherein; iS S ed | - - =A- IS Selecte

frgﬁ“‘%ﬁlﬁ%&ee%%&% s é%%@v%%é%@%&%@%ﬁ% SN
prepa@n@/irprRanativbeqDPPradte EA HREPOPTCH e etet SBETSRE N\ G b
desct B2 Whereln RlieR% K¢ Rya, A, Y, G, a, b, ¢, and d are as defined

herein for a compound of 5 formula (1); or a pharmgceuticalIy-acc(f,ePtable
salberudivaie B SErRERbARYIIRS RBIOtHS for preparing a compound o

5 formula (I::
NTHaz
A

NH
i ST ®
S0

FIQZ

wherein R}, R?, a and Z are as defined herein for a compound of formula (), or a
pharmaceutically-acceptable salt or solvate or sterecisomer thereof,

the process comprising reacting a compound of formula (TI):

NH
g
Ay I

L2

10 R
or a salt or stereoisomer thereof, with a compound of formula (IV):
T &
IV}
wherein L' is a leaving group, to provide a compound of formula (I) or a

* pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

15 The mvention further provides a process for preparing a compound of formula
(I-a):
NP
s
Sy~ NH (I-a)
R |
Z N0
22

wherein:

Q} is selected from -S(O)p-, and -A-; and

20 D is selected from a moiety of formula (D1):
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process comprising reacting a compound of formula (V): O NQj~yOH OH
\\NH (V) Rii/ ~N O 2 R with a compound of formula (VI): H-D (VI) 10
to provide a compound of formula (I-a) or a pharmaceutically-acceptable

vealtok sedyate or stereoisomer thereof. Accordingly, the invegtigikiustaRk 4
provides a compound of formula (I-a). The invention also provides a
process for preparing a compound Qa‘aformula (I-b): NON-E O!'RaR NH
(I-b) NO Ra 15whereinR'is -C R@ -C(O)NR6aR6b -S(0)2Cf_3alkyl,
or -S(O)2NRIaR66; and E}SIE selécted froia moiety of formula (El): 29
WO 2006/093063 PCT/USZ(’J“QG/ i (Ble)d G b (El) and a moiety of
formula -CH2CH2-D, whereili D is $&lected from a moiety of formula (DI):
(Re)d ly R (nl) 5and a moiety ahformula (Q%lid

a moiety of formula (D2):
(R")q
[ ’_/\/ (Ve
—~§—N G
hvd
(D2)

wherein R', R? RY, R A, Y, G, a, b, ¢, and d are as defined herein for a compound of
5 formula (D); or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof, the

process comprising reacting a compound of formula (V):

OH
. (D\C(N/%\Q"\r
OoH
T L (R
“\/\
N Q
Fiez

with a compound of formula (VI):

H-D
V1)

10 to provide a compound of formula (I-a) or a pharrﬁaceuticaﬂy—accepiable salt or
solvate or stereoisomer thereof,
Accordingly, the invention further provides a compound of formula (I-a).

The invention also provides a process for preparing a compound of formula (I-b):

N TN-E
i o
RIS N (i-b)
Z NS0
l’?z
15 wherein R” is -C(O)R®, -C(OINR®R®®, -S(0),C;.salkyl, or -S(O);NR®R®: and

E is selected from a moiety of formula (E1):
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(R18)d fN G (D2) wherein R', R2, R4, R5, R62, R6b, R'5, Y, G, a, b, c,
and d are as defined herein for a compound of formula (I); or a
pharmaceutically-acceptable salt or solvate or stereoisorner thereof, the
anonesswgognprising reacting a compound of formula (VII): N@NvEstehilo 7284
RI'NH (VII) N 0 10 R2 with a compound of formula (VIII): O-Ra (VIII)
wherein L3-Ra is C14a|ky|isocyana&g;s%r L3 is a leaving group, and Ra is
-C(O)R5, -C(O)NR6al{ob -S(0)2Cl| 3alkyl, or -S(O)2NR6aR6b; to
provide a compound of formula 15 (I-b) or arpharmaceutically-acceptable
salt, solvate, or stereoisomerhefeof Irisaddition, the invention provides a
compound of formula (I-b). The i lon further provides the product of
the processes described herein. 30 WO 2006/094063
PCT/US20061007284 Pharmacedfidal Compositions The
quinglinenesiearaexamide compaynds.bibs iPYealen & 8 MPICAN.ty of
P admlnls1 ered to a patient in the f_o_rm of a pharmac_eu_tlcal compositian.
o8& & harmaceutical compositions may be administered to the patient
by any acceptable route of administratign including, but not limited to,
oral, rectal, vaginal, nasal, ig\ttlraled, biqal Mcluding transdermal) and
parenteral modes of administrafiory. Acc@m@ly, in one of its compositions
aspects, the invention is directgd to harmaceutical composition
comprising a pharmaceutically-accept&ble carrier or 10 excipient and a
therapeutically effective amount of@ompound of formula (1) or a
5 pham@g%%\,@fﬁ%ﬁﬁ%g salt thereof. Optionally, such pharmaceutical
compositions ‘may contain ogher therapeutic and/or formulating agents if
desired. The pharmaceutical comp&sitions of the invention typically
contain a therapeutically effectiv ount of a compound of the present
invention or a 15 pharmaceut'caN y- agpt%fle salt thereof. Typically, such
pharmaceutical composition‘éé“
Ry

02)

wherein R', R?, R?, R, R%® R® R'® v, G, a, b, ¢, and d are as defined herein for
a compound of formula (1); or a pharmaceutically-acceptable salt or solvate or

stereoisomer thereof, the process comprising reacting a compound of formula (VII):

N N-E
O K\( H

S 1 (VIL)
R~ P
E}J O
10 R?
with a compound of formula (VIII):
LS"‘*Ra
(VIIH

wherein L’-R* is C, salkylisocyanate, or L7 is a leaving group, and R* is -C(O)R®,
-C(O)NR™R™, -8(0%,C)salkyl, or -S(O}NR¥R®; to provide 2 compound of formula
15 (I-b} or a pharmaceutically-acceptable salt, solvate, or stereoisomer thereof,

In addition, the invention provides a compound of formula (I-b).

The invention further provides the product of the processes described herein.
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will contain from about 0.1 to about 95% by weight of the active agent;
preferably, from about 5 to about 70% by weight; and more preferably
from about 10 to about 60% by weight of the active agent. Any
waohMentsanal carrier or excipient may be used in the pharmageptigabo@f72s4
compositions of the invention. The choice of a particular carrier or
excipient, or combinations of carriers or excipients, will depend on the
thode of administration being used to treat a particular patient or type of
AredeareondiiSit gl 8Sease state. In this regard, the preparation of a
suitatile pliasiaceutieal compositign fanapart %ﬁﬁ@ﬁ%@%icaﬂy
N &%dnrysitggﬂgg?gion i%:, wt_e,ll ithin the scope of those skilled in the
phArmaceufica SHsPIB Ao haRY A RasT e iR 61 Stic S ednpositions
a0 Ca17E By way o friher Hosttaton. comvoions trbeaetan
‘ . , ay of further illustration, conventional formulation
o e i G Bt i ok, topos
(ingitplivavesydonial BadiomchippinootcwilliatnsnisMitite, Baltimore, Maryland
(2000), : P aceutical Dosage Forms.and Dru
Dl e L A & ARG B et
PhayacrHER{ FoUDysiRepreseiitiss ekamplestohhateriplehiahieanrserve
excasgarmaeRypallic-AgeaRiaRle SAIAB AR, Ol 8‘1“?098&1(%2 ed fo. the

1foII‘owing: 1) sugars, such as lactose, glucose and sucrose; tarches,
PR HEROPhASERPip h Bteee bt&reHors)ys T 0R0B8/0 840G mpositions
maP ETibIS 20RBIN0FREH I CRIIINR I8 BHGRASIUHOsTySialine cellulose, and its

derisf tiv%s, such as sodium _carbOXﬁmethyl cellulose, ethyl cellulose and

cellulOSBREBASER A HuRestions a5t

£

AR AYRIEAE) atating (7) talc;
thef@)eakicipieatiicauehrasupoeoa Lutiesaad SHRRRSHIMN WaXes ) oils, such

25 peanut oil cottonsee il, safflower ail, sesame oil, olive oil, corn oil
pffdané) q?{;o%l/@eéécﬁe ﬁ%?f FIEETS! 's%é’ﬁ“é‘laélﬁ’rﬁ‘b‘ihé’ﬁ‘é@%ﬁi‘@l‘)‘}ﬁ&%@ns
wilkgtaas lyhyeabinytbibitahmafititahand galye thylene glgest; £AHEBIR Fom
o r! angd. ethyl Ia}lérart : gar; (14) buffering agents,
e o B T O A 2 e i
weigh phiotfetysaasibater; (17) isotonic saline; (18) Ringer's solution; (19)

ethy aleahokn(zAkPhesehate huffer.solutions: and (21) other non-toxic 10
compatible substances employeigdgi% ﬁgrrﬁgé%%ﬁ%:%\ﬁecp}n%%ﬂgh@ The

composivene alitheirysntisnsifibn stsfieheinvertivhearertypicakyqpepared by
contbikagb yrandiinlimatehy KNG A1RlRNgNg A-ComRAd:of he invention
_with a pharmaceutically-acceptable carrier and one or more optiona
uﬁeﬁtarté%ﬂgﬁ&ﬂﬁ?cﬁgwégaw Brivaesitaerdial readiting endisrrinstiendedhis
regamixtreicamvition dfa shapad aleadediiocbRle s dPGARSHaS RIS AN, ¢

the like usin nventignal procedures and equipment. -
adxmms!‘ragon 18 %e‘i?mt%m the scgpe of those skilled icrln the pharmaceutical arts.

Additionally, the ingredients for such compositions are commerci ally available from, for
example, Sigma, P.O. Box 14508, St. Louis, MO 63178, By way of further illustration,
conventional formulation techniques are described in Remington: The Science and
Practice of Pharmacy, 20™ Edition, Lippmeott Williams & White, Baltimore, Maryland
(2000); and H.C. Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems,
7" Edition, Lippincott Williams & White, Baltimore, Maryland (1999).

Representative examples of materials which can serve as pharmaceutically-
acceptable carriers include, but are not limited to, the following: (1) sugars, such as

lactose, glucose and sucrose; (2) starches, such as com starch and potato starch; (3)
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The pharmaceutical compositions of the invention are preferably

packaged in a unit dosage form. The tern "unit dosage form" means a

physically discrete unit suitable for dosing a patient, i.e., each unit
woontaninga predetermined quantity of active agent calculated-tosprachicess

the desired therapeutic effect either alone or in combination with 20 one or

ceuu%%?s?%l& AL SIS fHAE SXATHE sHch uaikdasagedarmsssambe

capsules, tablets, pills, and the like. In a preferred embodiment, the

carbphiemeihikesitue o ABASribHese RIECHUATGH e Sl s gragacanth;

(5) rﬁéifz‘babs%@&{% (BUiRble) Rhermace Wlich s eaMpe SHivRSiArsapabsitory waxes;
administration may be in the fonn of capsules, tablets pills, lo enges,.. 4

(9) ilse Rt 8 RegREO DS SRRSO st IR L S o R DS

ra suspénsmn
soyHEaARIRQUEPHSRIN ARG BOYSIHaRk il cOr, 8B apilels; watessqryvater-in-oil
liquid emulsion; or as an e!jxif’ or Sﬁ’blg and %r&%ﬂlléseé gzq%li]ec%na"[génej‘ 2
SO%E%MM@H%}HH&H’?&?‘& BRSO AR presenltjlﬁven ion as a
Jaur@elive ingeedientbiireing ntende cufdr oralagokrimis tredioniily ansolidrdiosaye
form (i.e,.as capsules tablets,pills he,i I |
Re M R T R L R
solupires¢h®)iethenhtibotas; (H6)adeelirig lediensdnticoneind Mblether non-loxic

com%%ﬁﬁ@%ﬁgé{%@é%ﬁgﬁ}%m?ﬁ@-ﬁ{@eﬁltﬁgﬁ%ﬁﬁ,ggqg}m citrate or dicalcium

osphate. Optionally or alternatively, such solid dosage forms may also
coriprsbaplpfilsienbraamyritiors 0609 IE3 T TSPEDEeosEEe bY
thorS X EEMPIRLS iSHEH:AS RIBAGDEes vRicReysialinr.celniaselagtosayBrarose,

glucose, mannitol,” and/or silicic acid; (2) binders, such as
phavBrbR ARSI B RRC8S GE IR BRIRVRYPBTHSHGo HE MEtREEE "
desiRR/@E 26aGHR:(R) Pvme I RAtRdSHEhas glyersplbd 4)apiginiagiatinthagebiss,
such as agar-agar, calcium carbpn%e, go?to or tgpioca ségirch, 5 alginic
capsitlfy; el e LSS SBEMIM BRIBORAR 15 40IUToN retarding
agents phughaaspalabingod)absarpicnvacteteratorsicsudl pekpgmtemmary
.ammonjum ¢ ounds; (7) wetting agents, such as !ﬁ o
ot i S o S Lo s ST ey St Bt anes
for ataind Apatbrcants cstcmis tatejtaicipredtaardited matesRirrctste aeame,
solid polyethyle cals,.sodium: - mi \ :
calcgfﬁse% E?HXCJ%E@%XS reéTﬁedr%%gz%ﬁ%{;&fa%&em@é&)HM&%&%&Q@@%

oloring agents; an ring agents. Release agents,

onewetting addititsiatuatingiagermai kv evtRing desRasrRgERBRRY RARTRAGS:

tah1BRe ﬁs,paﬁﬁfﬁ%"ﬂigé’.es and. antioxidants can also be present in the
pharmaceutical compositions of the invention. Examples of

phalirapesliieedigoReprmid aPBRIAZHH CRIBBO TP WeRE RS R on 2
sui@PRONIdAAISasHRRBsi s Cothisacithatvsiing A2 dpseiehleride osadium
st 1y be i (he T 0F CapsulEs, Frblee, ey T0BenEes cAahlt, drages
powders, granules; or as a solution or a suspension in an aqueous or NOR-aqueous liguid,
or as an oil-in-water or water-in-oil liquid emulsion; or as an elixir or syrup; and the like;
each containing a predetermined amount of a compound of the present invention as an
active ingredient.

When intended for oral administration in a solid dosage form (i.e., as capsules,
tablets, pills and the like), the pharmaceutical compositions of the invention will typically
comprise a compound of the present invention as the active ingredient and one or more

pharmaceutically-acceptable carriers, such as sodium citrate or dicalcium phosphate.

Optionally or alternatively, such solid dosage forms may also comprise: (1) fillers or
32



10

15

20

235

30

soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT), lecithin, propyl gallate,
alpha-tocopherol, and the like; and (3) metal-chelating agents, such as
vogrigaoidpethylenediamine tetraacetic acid (EDTA), sorbitobctaiasinaaichss
phosphoric acid, and the like. Coating agents for tablets, 20 capsules, pills

and like., ngl i FRRIEIGERAINGR-SUGR BSColliloRe araiale,
exm%(%‘[ S’eﬁ‘gfg % %%%ﬁgg’@%{%é?%ggtéte phthalate PVSAP), hydrogxypropyl

and/pnathyicetidods bimieralstehafctrReryieclsitesalmse AR deH SLEp:
poiyeﬁl?@[l;smsrﬁoﬁejlmeﬁ@,@&%@;eacg&mﬁdﬁsmﬁ%ms,@@m@sygrgeaam;myl
_ . cellulose (CMEC), hydroxypropyl methyl cellulose acetate succiglat

disinep oA dHR IS D BT RLSTAT. (HR PRAFHSIE AEAIRRHASEHons of

algite. AL SERLIAVBRHAR, Mayoalsaine dammulaiedjepmivide-sloimpagents, such
contrqlled release of the active ingredient usin h{k[%\évl%&gf example, 7

as PHEGBB ARSI RHSTA & ?fﬂ&%%sesfﬁ%aamﬁ% %?gi)r Ione. of other po yrﬁér

wettinaiieas, ipdsemes baidéhoimicvospheres. hmaakiitions:thHd prarhrateatidans
compositions of the pr, t inventio 0 optj tal ifying

koo ey ol L8 L e e

steanidys@idoreferdntialyslirescevthimpontid Foftiseagds onrasan Higend (10)

optig . N 2 delayed manner;, Examples of embedding compositions
°°1°vr3/%%’c?%%‘l’£§f B 3@?\}\10_2002/0%40563 PCTIUS2006/007284 used include
polfirierie estitaREHD aREeNR S ITEBSBIvVEHIgIaden T HE8 e in

peﬂﬂmﬁgag&&@,@é@ﬁ%mgﬁnﬁ ARprapsiate Wi Ope Rk afthe
bove-describe

above- d excipients. Suitable liquid dosage forms for oral
phareheHiS RERHARBIINE, Sy B RstrATBA R ARNATEGHEAT M AR
aniSHASIONSINICTIQ8 MMSIRPRmhROIoNEI DS USRBASIGRSEY G andealixirs.

Such liquid dosage forms typically compyise the, acti ngredjent.and.an.
A g o S A s e e
somg@gﬁﬁoa;ﬁuinettmuliﬁjﬁagﬁssbmlqalleﬁrydeﬁnmtﬁismyhaﬂmdthMyl

arbaonate, e ac ., benzyl alco enzyl he o] ke
butyé?st,%% ’y%jfgzcafa%y ane, %L@tée()ﬂ ,t[)%cﬁ{sﬁ}é]ﬁ ﬁ)éﬁpy%;a?h{% ¥il %ar—l%gg Em%'i, B%’é'%ﬂg like;

as, for éxample, cottonseed,
and gy untiiuthclating geaiisolivih, castoe arid, sésdmedbily)nd Glgpeeiiopcid

rahydrofiuyl alcohal..p glycal fa of ablets,
T R
capinipedidngnhiicomthide Susperiey agentscsatnsssT o @»@%@s acetate
phefifRxdaled b%?%ﬂq@d&kmﬁl&a@ﬁéngﬂjymﬁ%59j ARt peeniiane
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite,
phibadeie-apetheamvliv agidcaptheand B FEe RIS IS AHEHOSH0ERA the
rinfih@ReUticaLARIRRSIANSOT tuidvetiomane Hoirswatepyiahethyl

administration by inhalation. Suitable pharmaceutical compositions for
celly lnss Arstassi &pwa‘[e (HPMCAS), and the like.

If desired, the pharmaceutical compositions of the present invention may also be
formulated to provide slow or controlled release of the active ingredient using, by way of
example, hydroxypropy! methyl cellulose in varying proportions; or other polymer
mairices, liposomes and/or nuicrospheres.

Tn addition, the pharmaceuntical compositions of the present invention may
optionally contain opacifying agents and may be fornnlated so that they release the active
ingredient only, or preferentially, in a certain portion of the gastrointestinal tract,

optionally, in a delayed manner. Examples of embedding compositions which can be
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inhalation will typically be in the form of an aerosol or a powder. Such
compositions are generally administered using well-known delivery
devices, such as a metered-dose inhaler, a dry powder inhaler, a
wiehulizenarsa similar delivery device. 20 When administerecrby;infadaliornss
using a pressurized container, the pharmaceutical compositions of the

ustdvetitioapulihypicallyscampriod the:activec agiedippteaagh Q. SUIRVIR in micro-
ro Ila such.as dichlorodif{ oromethane, trichlorofluoromethane,
en@ ﬁ?a e? EE Tiate, w
dithlorote

ta U%rac})é)ﬁ%ne, cATBO RGBS b P bk iFatAerghed excipients.
Additiatdlly lithedphampateotidal oorplesitistraviay ineliddheyfaanaf a
: i m for example, from gelatin) comprising a
e IR RS e
SUSAETEIERS SHTEN endolid e basdslinviddesdyy fapofyexdipplentactote ottive

inglareh bR CRrIPAHRdS, Al s dnyenlion Gan.alse S’Foﬁ%@“sig%%{sedsoiubgsizing

transdermally using known transderial delivery systems and excipien

st Bmplshiseotipbinetivf teosd invntvhatenidectiirdwith cthyl
acRRENRAHANRORANEEISy UGN ASPHRWRAE GGl ’1@%%&%%&&%9&5 (such

onolaurate, azacycloalkan-2-ones and the like, and incorporated into" a

35, O} G B L fiPAI BRI 1§ S BYh, SR BRI AR EHiaTes el sriiFgadlihg

ghyagenteramidsifisisRodduitershyaye e usedin sushianstdes®eormitan,
ompositions if.desired. 34 WO 2006/093063 PCT7US2006/007284 The

T ollowing et o ata 3 OB v RaitRLdat ey contain
suspondpusition's sofithe, fre seanirvention fedralation ExamiMepdipokiridylene
' s.for oral administration.are prepared as follows:
e SRR S AR R e e
bertepitry AdAeey 00digcdGMagné sivrustetiate 10 mug Representative

Progagure:: The ing Eﬁﬂiﬁ%eﬂ{l%a%%ﬁ%ﬁ&@%%%’%qﬁgi%‘%éhe” !%?Qn%%lépéé’ for
a_hard gelatin capsule (260 mg of composition per capsul%Ij.aJ_L

adpigisHationdy Eﬁ&#ﬁbf@-aﬂmﬁabjegmwm@ale@m@mmﬁmm by

inhpreRaArediasielows: iinaredisnts-AMRHILI2Y SRMRoUNE.of the, NEniQn

20 mg Starch 89 mg ) )
generally admimnistered using well-known delivery devices, such as a metered-dose

mhaler, a dry powder inhaler, a nebulizer or a similar delivery device.

When administered by inhalation using a pressurized container, the
pharmaceutical compositions of the invention will typically comprise the active mgredient
and a suitable propellant, such as dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafiuorocthane, carbon dioxide or other suitable gas,

Additionally, the pharmaceutical composition may be in the form of a capsule or
cartridge (made, for example, from gelatin) comprising a compound of the invention and
a powder suitable for use in a powder inhaler. Suiteble powder bases include, by way of
example, lactose or starch.

The compounds of the invention can also be administered iransdermally using
known transdermal delivery systems and excipients. For example, a compound of the
invention can be admixed with permeation enhancers, such as propylene glycol,
polyethylene glycol monclaurate, azacycloalkan-2-ones and the like, and incorporated into
a patch or similar delivery system. Additional excipients including gelling agents,

emulsifiers and buffers, may be used in such transdermal compositions if desired.
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Microcrystalline cellulose 89 mg Magnesium stearate 2 mg 25
Representative Procedure: The ingredients are thoroughly blended and
then passed through a No. 45 mesh U.S. sieve and loaded into a hard
vgelamveeapsule (200 mg of composition per capsule). 30 Forpuuiatiomn w7284
Example C Capsules for oral administration are prepared as follows:
IngnagdientsAmauituGainpdlncaftheinantion Alkmg@Stical compositions
Polyoxyeth Iene sorbitan monooleate 50 rug Starch powder 250 mg

of (e M PELU APREVE Brocedure: The ingredients are thoroughly blended and

then loaded 40 into a gelatin capsule (310 in., of composition per
capsule). 35 WO 2006/4)940@%&;; %%&%@1284 Formulation
Example D Tablets for oral administration are prepared as follows:

Ingtédib atk invepsitles CoTE AdRIrOTTRECIVERISPRE AT SYAPHH 50 mg
MlcroH Eﬁlylllrgse cellulose 35 mg Polyvmylpyrrollq,g%l{[;to wt. % in water)
4 , arbexym 3 O-Magnesiu earate 0.5
mg Cpamquﬁﬁbolﬁ@ﬁr’é‘é’éﬁ%e Procedure The acth/eMgredient, starch
andleelhstosprayeipedsed 15 through a No. 45 mé8a 1gS. sieve and mixed
thonpughdyibheegelttion of polyvinylpyrrolidone is ixed with the resulting
powders—and—th%muﬁe—rs—meﬂ—passed—ﬂ%eegh—a—h}e&*mesh U.S.
sieve. The granules so produced are dried at 50-60C and d throu

a NBenmssswiatveibeossdye: TR REEHR IRy ﬁﬁ%ﬁaﬂg‘ ?s?.%%m

stearate and [Risprayiously pssad tirapgitiar?feNapsflanesh U. s

sieve) are then added to the granules. After mixing, the mixture is
compressed on a tablet machine to afford a tablet weighing 100 mg.
Formulation Example E Formulation Example B

Hard gelatin capsules for oral administration are prepared as follows:

Ingredients Amournt
Compound of the invention 20 mg
Starch 89 mg
Microcrystalline cellulose 89 mg
Magnesium stearate 2 mg

Representative Procedure: The ingredients are thoroughly blended and then
passed through a No. 45 mesh U.S. sieve and loaded into a hard gelatin

capsule (200 mg of composition per capsule).

Formulation Example C

Capsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 10 mg
Polyoxyethylene sorbitan monooleate 50 mg
Starch powder 250 mg

Representative Procedure: The ingredients are thoroughly blended and then loaded

into a gelatin capsule (310 mg of composition per capsule).
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Tablets for oral administration are prepared as follows: 25 Ingredients
Amount Compound of the invention 25 mg Microcrystalline cellulose 400
mg Silicon dioxide fumed 10 mg 30 Stearic acid 5 mg Representative
wRiaeadwies3l he ingredients are thoroughly blended and thepcgampressetk
to form tablets (440 mg of composition per tablet) 35 Formulation
Example F Single-scored takigts fog;0rakadaypigiration are prepared as
follows: Ingredients Amount 40 Compound of the invention 15 mg 36 WO
2008194083 POTIYSREREIDF PSR T ASIAHIS0 mg Croscarmellose

sody@%emg Lactose 120 mg 5 Magnesmm steaiats 5 mg
Rep e-H 6 e-ineredier e 'II' y-btended and
cor‘ﬁﬁ?‘é@;@@rﬁil %‘%Wﬁ%‘tg?ﬁgle scored tablet (215 md*8f compositions per
tabfét)eh 0 Formulation Example G A suspension f6t ®al administration is
pregaredasdoitawstidiogeedients Amount 15 Condgouad of the invention
O 1;3@1 Hﬁg@ﬁ%ﬁ%ﬁ’eﬁ@ wodiumehleride 2.0 g Metlyd paraben 0.15 g
%rg{prggx 129, Granulated sugar 25.5 g 43qghitol (70% solution)
I%Féwsmm Stear anderbllt Co.)1.0g9 Flavorln%99§5 mL Colorings

Tale 1 mg

Representative Procedure: The active ingredient, starch and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed thoroughly. The solution of
polyvinylpyrrolidone is mixed with the resulting powders, and this mixture is then
passed through a No. 14 mesh U.S. sieve. The granules so produced are dried at
50-60°C and passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc (previously passed through a
No. 60 mesh U1.S. sieve) are then added to the granules. After mixing, the mixture

is compressed on a tablet machine to afford a tablet weighing 100 mg.

Formulation Example B

Tablets for oral administration are prepared as follows:

Ingredients | Amount
Compound of the invention 25mg
Microcrystalline cellulose 400 mg
Silicon dioxide fumed 10 mg
Stearic acid Smg

Representative Procedure: The ingredients are thoroughty blended and then

compressed to form tablets (440 mg of composition per tablet).

Formulation Example F

Single-scored tablets for oral administration are prepared as follows:

Tngredients Amount

Compound of the invention 15mg
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25 Distilled water g.s. to 100 mL Representative Procedure: The
ingredients are mixed to form a suspension containing 10 mg of active
ingredient per 10 mL of suspension. 30 Formulation Example H A dry
wowdeiascadministration by inhalation is prepared as follows¢ iingsestianiss..
Amount 35 Compound of the invention 1.0 mg Lactose 25 mg
Repregentatve Procedure: The active ingredient igmicronized and then
bIer?l%glc 40 e‘z’l{fégelggé?se' This blended mixture is %ﬁn foaded into a

gelatin InRalation carflr%ge. The contents of the caftritige are
adr‘rhﬁ%?é?ed using a powder inhaler, 37 WO 20084394663
PCTA3EPeHBIOB 2284 Formulation Example | A dry powder for
administration by inhalation in a metered dose inhaler is prepared as
follows: Representative Procedure: A suspension containing 5 wt. % of a

Ronierddtise Reopedardi dhaing@dents 4 iborigliy plepdrdanbyompressed

dispersi fact ' ized parti with mean
e e S LN issoned in
200 mL of demineralized water. The suspension is spray dried and the

resulting material is microgized:in;paficles, baving a mean diameter less
than 1.5 m. The patrticles are loaded into cartridges 10 with pressurized 1,

1,12- BRSNS AbAI R HIALAD S B pieas Ml Trjectable formulation
is prepatdckas follows: 15 Ingredients Amount Coppeund of the invention
+ Sodium-a j 0 . ) or NaOH

efigisitiga Heoirpgk

Reﬁ@éﬁ?&ﬁ & Procedure: The above ingredientsbat& blended and the pH
is adjdistediéorrde0.5 using 0.5 N HCl or 0.5 N Na@PBig25 Formulation

Exavhpletoaraben 0.15¢g
Propyl paraben 005¢g
Granulated sugar 255¢g
Sorbitol (70% solution) 12.85 ¢
Veegum k (Vanderbilt Co.) 1.0g
Flavoring 0.035 mL
Colorings 0.5mg
Distilled water q.s. to 100 mL

Representative Procedure: The ingredients are mixed to form a suspension

- containing 10 mg of active ingredient per 10 mL of suspension.

Formulation Example B

A dry powder for administration by inhalation is prepared as follows:

Ingredients Amounnt
Compound of the invention 1.0 mg

Lactose 25mg

Representative Procedure: The active ingredient is micronized and then blended

with lactose, This blended mixture is then loaded into a gelatin inhalation

cartridge. The contents of the cartridge are administered using a powder inhaler.
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Capsules for oral administration are prepared as follows: Ingredients
Amount 30 Compound of the Invention 4.05 mg Microcrystalline cellulose
(Avicel PH 103) 259.2 mg Magnesium stearate 0.75 mg 35

wRepieseniative Procedure: The ingredients are thoroughly bjeRded @apde72s4

then loaded into a gelatin capsule (Size #1, White, Opaque) (264 mg of

composition per capsule).f%%}\ylygﬁggg%qgé%s PCT/US2006/007284
Formulation Example L Capsules for oral administration are prepared as

folloWarY PRreshdpit s ISt sy inbalatiaronth epicisAtioncs ity is

prepiicrogsystalige cellulose (Avicel PH 103) 139.05 mg Magnesium stearate

0.75mg 10 Representative Procedure: The ingredients are thoroughly
bleme % CirfoSHHBIAtH AR ESi BT WhrETEPEGUE)

(148ngraicompasition pes 1eapstlR)plepitdeungdaisineddhalmpyform
of the compounds of the 'nvent'on\,}éi e. free 15 base, pharmaceutical salt,
or SSRREY A (DSBS FETIHE JAMTIAP FiEusor ittt e
be dsedcihthm plagmfieeitticalicernpdsitions discugsednabored iility The
quingli -carhoxamide compounds.of the invention are 5-HT4 receptor
0 S B B R Pinead ity BB e
conblitisrisarmediadéan ¢y Seb4 Tuareb 6 prors Ureassodiatect With - hiAcartridges

recq,mgrp%gggge&@.ﬁg}j{gﬂﬁg&%@gﬂ%Which are ameliorated by

treatment with a 5-11T4 receptor agonist. Such medical conditions include,
but are not limited to, irritable bowel syndrome (IBS), chronic
constipation, functional dypgﬁgéligﬁcgle@m%gqstric emptying,
gastroesophageal reilux 25 disease , gastroparesis, diabetic and
idiopatiiega dmmrtissde spemsiasikelieVshtestinal pseudo-obstruction,
and diugdnduced delayed transit. In addition, it hag,Rggn suggested that
some-5-HT4-receptor-agonist-compounds-may-be-used-in-the-treatment of
centrArRERIG R Lot tbrders including cognifheSdisorders, behavioral
disorefire: avrsea enéGrderstiamPdiddiders of contfélirf.autonomic function.
30 H@dRicdianrtNe@d fipdinds of the inventign. incpise motility of the
Water (distilled, sterile) g.s. to 20 mL

Representative Procedure: The above ingredients are blended and the pH is

adjusted t0 4 + 0.5 using 0.5 N HCl or 0.5 N NaOH.

Formulation Examnle K

Capsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the Invention 4.05 mg
Microcrystalline cellulose (Avicel PH 103) 2592 mg
Magnesium stearate 0.75 mg

Representative Procedure: The ingredients are thoroughly blended and then

loaded into a gelatin capsule (Size #1, White, Opaque) (264 mg of composition

per capsule).
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gastrointestinal (Gl) tract are thus are expected to be useful. for treating

disorders of the GI tract caused by reduced motility in mammals,

including humans. Such GI motility disorders include, by way of
whusinatiofsschronic constipation, constipation-predominant iggitabledagwetss

syndrome (C-IBS), diabetic and idiopathic gastroparesis, and fractional 35

dyspepsia. 39 WO 2006/@34063:R& FAd22006/007284 In one aspect,
therefore, the invention provides a method of increasing motility of the

gastrores oA AR AT W58 e ot Lbrising administering
to thgmeammal a therapeutically effective amountiabanpharmaceutical
corftp _ ’ n provides a
meliseoeniielinsgeialest §brisE! fgdd 08l motility BF¥Hé §astrointestinal
traddagreesivanseakithe method comprising adminitériig to the mammal,
a therapeutically effective amount of a phannaceutical composition
comprising a pharmaceutically-acceptable carrier pou f
BTGB S0 Db e O e e
traghior:otbeticongitioSimétiatddby 54T (btbptord, aberssiiponads of
the(jg]v% jon will typically be administered orally in a single daily dose or
in. mBan‘f » doses per day, although other forms of administration may be
used. The amount of active agent administered per dose or the total

amﬂ%ﬁﬁféﬂﬁéi@?&&%ﬁ Rer davawill braicallvabe deisurinedbshamhysician

in 15 the light of the relevarit circumstances, including the condition to be
basqrphesaathe ichbsdin Oy soteish Suvriniatalisriotiecaitisr e medant
adnBRTIRisered, anddta relative.activituithe cagge walghtiandseasporse of the

individual patient, the severity of the patient's symptoms, and the like.

Suitable doses for treating disorders of reduced motility of the Gl tract or
ptigiher 20 disorders mediated by 5-HT4 receptors will range from about

0.0007 to.about 20 mg/kg/day of active agent, including fr bout .
0.0067 ARG FREREFIAG. PR SO cTals 70 Bh Pl H wootle
agoAIMOUNt tRefigoncabortOBite dbaut M0 fngrpaidayaiicaotivel digentnidisicd

ct of the inventian, the.co unds of the. inventi freat
by G LRt R T L0 s s e ke e
whicbrpoundisrefethey invemtiormii ayfpidalydoert menistsrea dranglincd single
conRBLIRRE.RL IMHIRLE laRes Pkt RiSIEr ahlirdhie oS5, faiigating

ronic constipation is expected to range from about 0.05 to about 70 mg
conplépatigy. functional dyspepsta, delayed gastric emptying, gastroesophageal reflux

disease (GERD), gastroparesis, diabetic and idiopathic gastropathy, post-operative ileus,
intestinal pseudo-obstruction, and drug-induced delayed transit. In addition, it has been
suggested that some 5-HT, receptor agonist compounds may be used in the {reatment of
central nervous system disorders including cognitive disorders, behavioral disorders,
mood disorders, and disorders of control of autonomic function.

In particular, the compounds of the invention increase motility of the
gastrointestinal (GI) tract are thus are expected to be useful for treating disorders of the GI
tract caused by reduced motility in mammals, including humans. Such GI motility
disorders include, by way of illustration, chronic constipation, constipation-predominant
irritable bowel syndrome (C-IBS), diabetic and idiopathic gastroparesis, and functional

dyspepsia.
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In another aspect of the invention, the compounds of the invention are

used to treat 30 irritable bowel syndrome. When used to treat

constipation-predominant irritable bowel syndrome, the compounds of the
wovensioswil typically be administered orally in a single dailycdose i 7284

multiple doses per day. Preferably, the dose for treating constipation 40

WGO2006/094963 KRG HQRAAVEH04 286 RLedopunant it %Lesil?o"né‘cﬁ%lé of

syndrome is expected to range from about 0.05 to about mg
the gRstOMHEHAYTE 61 @Héamwiﬂaﬁ mEdeb st Gkthmisivengionthre
maHsRddetRptudi@bsticmasitoparanisr WMhrmiseddont r&%ﬁﬁ@%ﬁ%ampﬁsing a
astroparesis, the compounds of the 5 invention will typically be

Phalceti AN Bl S°Gieg ARy HBSR SRR iriRb@Bses per day.

Preferablyicthepdosentonieaing dinlaetic gREIBINFTESISIHS S HesRAdP
ra t 70 mg per day. In yet another aspect of

ef ut 0.05 to abo
rﬁd‘%ﬁ%%’fx?é’?ﬁ%Hﬂ%é%%‘%ﬁ%ﬁ%@%ﬁﬂéﬂ AR L UREH?d wBR Ribtional
admdyspepsido Whenusel toiteegt funatiprékdyspepsiatbeagampounes.of
100 ion will typically be administered orally in, a single daily. dose
R i e s R S e
mvegiehepsia is expected to range from about 0.05 to about 70 mg per day.

TheyjRygRtoN:3! ' eating, al having a ...
disease or g:)tﬁ gg%%&%\g%g ggﬁ%%éﬁ#%@&%%g@ %‘%ﬁ;},%ﬁ r%%%%lgns

medigris bl Brefirmiestitey B wdsratheial entier apl aisailydfeective

adnﬁm@éi’@&@_f@l?@zwg ﬁ@@o@vﬂﬂ%lﬂﬁﬂg %&QQH’&%‘;&‘%&‘&H gh other
compasition comprising a comﬁ%und of the invention. Since the

forms o SO S B e MV St arths AP rbeEptir appistdmipisrred per dose

or tieompDAnOsmalshniseRitapesaanal (PglsorioverIGAtNg.Y SHAYING, in

the f?'%{%g‘ﬁ?' systems. or samples, having 5-HT4 receptors, or for discovering
trew 5-HTH1ECEH B BB RS Sy MbRsdbe coufitiordhsdtrits dhardiosen

routinvntiomieschifit hinding Selestivityfan i TidrdeeoplereRS ROMBRAEGWith
binding to receptars of other 5-HT subtypes, particularly 5-HT3 receptors,
oo R SRR P SR iy heremetedtsrormmionms.

1 compounds are particula
and dwldidive agonism of 5-HT4 receptors in a biological system or sample.

Ang‘ﬁltgg}p ' ical- system,or sample having,5-HT4 r tors may be
~employed }r?]og%é%&gt}% |§g %SL'OV{/ allé:shomrg%/ Cg%gﬁgﬂ%{é’g %ﬁﬁ%ﬁ?ﬁ%ﬂ?@ orin
disofriges. Repreasehtatie vieslerjivarsjiotaras Grnsaplasidtitabkedor 30ich

me/BIMRAeS InEHEe DU 18 Agtd iﬁ&ﬁ%&f@!@ecﬁﬁ%‘i&%B&Xff%%gigzﬁég.5 P& an

membranes, tissue samples, mammals (such as mice, guihea pigs,
averggBERKE Fogenplhs etely anaeaciae bt At domd thvemsodanof
activdigjegical system or sample comprising a 5-HT4

In one aspect of the invention, the compounds of the invention are used to treat
chronic constipation. When used to treat chronic constipation, the compounds of the
invention will typically be administered orally in a single daily dose or in multiple doses
per day. Preferably, the dose for treating chronic constipation is expected to range from
about 0.05 to about 70 mg per day.

In another aspect of the invention, the compounds of the invention are used to treat
irritable bowel syndrome. When used to treat constipation—prédominan‘c wrritable bowel
syndrome, the compounds of the invention will typically be administered orally in a single

daily dose or in multiple doses per day. Preferably, the dose for treating constipation-
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30 receptor is contacted with a 5-HT4 receptor-agonizing amount of a

compound of the invention. The effects of agonizing the 5-HT4 receptor

are then determined using conventional procedures and equipment, such

was sadieligend binding assays and functional assays. Such functionad /o728

assays include ligand-mediated changes in intracellular 41 WO
predORBIRIABGIURCHAAS 2ARBMIATR 84,66l AHEDOSING, MRNPRIRSSRNALS: 7o

(CA"\§%F)Z’ ligand-mediated changes in activity of the enzyme adenylyl
mgéf/eél S (which synthesizes cAMP), ligand-mediated changes in

igC%thqlﬂ_iﬂ%‘ ?ﬁfi’aﬂa‘ﬂgﬁ ﬁg@g@(ﬂg?}m&ﬁ@ ' hﬂﬁﬁﬂh@ @E?l(@g%%tﬁé{?&@%ed to treat
. uanosine 5-O-(y-thjp)triphosphate) qr -Eu, into
s o P Gl S 00 B e Bhna6 i
mvitiGDAlhhalogdy hgaridimediatedathangesigléredjinsacelian0aloiimses

i : for ex le, with. a.fluorescence-linked imaging plate
P e B R R e oo

eViGes,
abowfifhiety draivateapistefinkinase (MAPK) activation. A compound of the

inanty%ﬂa!;ﬁﬁ}{e?%@&iéﬁoHﬁéﬂﬁ%ﬂ—ﬁ&aﬂlﬁ&%‘ﬁ(oé‘&%{‘d%? ALl SEeRIors,| (L4 10
any of the functional assays listed above, 10 or assays of a similar hature.

treah SBnClioR b epaITag IR an gsatielrebfimeimmpolisdeptithéhdroentionduitl the
nv&psatyIrangefrom abeutikHanomelan @sﬁ%‘i’é‘hé&%’o@@[}?fﬁ‘ Qlffiiplc doses

_%plditiqgfllly, the compounds of the invention'can bé used as research

Per {581 FOF thddsy iy relbr saatroerlpe peme g snmstsials treceinsbodimentom

abobti T4 reeepior biagding asyfunctional data for a test compound or a group
of tqﬁqurré tound is com ared?t}%the 15 5-HT4 receptor binding or
functional data fora %’Pﬁif%%?ﬁﬁ’ e fritrating T i rnerlr)adae a disease or

condgrmpesseditiatihvel Sipetiqrainding Qi ncinnalastpritind ARYinEisng to
aspes e _invention ipncludes, as separate embqdiments, both the

the generé%rgggl%a Slrlr%gll? Shdata (USIiiy the SPPPSpraRt HedayeyugicPrnd a

phagpafysisdfanenestida@ipitentictespaorh potnroavefinterest. 20 Among
oth 1] . Of invention have peen faund to be
potgggga)gg rﬁ%"o‘g}%{r}?g %%%Z“?S%%%%ﬁ%q% eXhi %rs?ﬁ%]tlgﬁti%‘f@electivity

conyepuns sligTaciataprereaiobiypls GrentheisaHiTBomdaptordiblygieaiystems

or skaRUGANG DREING 3SR, GLIhALCRTRRHIAS othe lvention which
have been tested in a rat model have typically demonsirated s perior

Mo AT mSBEKRISHROBRIS GBS imventierrrdblt Dofpe srdsivtterZHiTvention

receprerths@xpretediia badigaalalipuran Rl AAmIgIsIaLto %B}Hc%%jig on,

sppnese. ?gmpounds typically have been shown to exhibit'an acceptabl
eV G MPBHG T B R FORS BRI SR Lt for ahvshy e B efferiecdlamp

selerhiodebosing E0lalay whelesels wspassingtbe bBERGEmardiac Ketassium

- annel., The voltage-clam y is an accepted pre-clinical method of
b BBl A K SN A S e LR o W s

a SE,‘SS I?.ltgent Oerpo
which may be conducted either in vitro or in vivo. Representative biological systems or
samples suitable for such studies include, but are not himited to, cells, cellular extracts,
plasma membranes, tissue samples, mammals (such as mice, rats, guinea pigs, rabbits,
dogs, pigs, ete.) and the like.

In this aspect of the invention, a biological system or sample comprising a 5-HT;
receptor 1s contacted with a 5-HT, receptor-agonizing amount of a compound of the
invention. The effects of agonizing the 5-HT; receptor are then determined using

conventional procedures and equipment, such as radioligand binding assays and

functional assays. Such functional assays include ligand-mediated changes in intracellular
41
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30 pattern of cardiac repolarization, specifically to cause, so-called QT

prolongation, which has been associated with cardiac arrhythmia.

(Cavern et al., Opinion on Phannacotherapy, 2000, 1, 947-73, Fermin et
wazobiaturgReviews Drug Discovery, 42 WO 2006/094063 pCT/uS2006/607284

PCT/US2006/007284 2003, 2, 439-447) Accordingly, pharmaceutical

cydiznpasiionscomposihgie BOIRINdE:afd the dnYentinm 86818 XpE g tohe

have an eptable.cardiac profile. T properties, as well as the utility
SR e R R S e
inceifporativeh inf vivdogs sd\smavelikaaiphoiplileserskileddn 4h g §)antrys
Representative assays are descri in further detail in the following
<g“é‘%%3%rﬁlp S R R o%@fﬁdgﬁéwﬁoeﬁé’%w? Bigfogr katipRisT
catale afferdttgei hisifReuthie ginfoe GHOP 28410081 ¢ niokitenbé amshgdsim dny
. s limiting the scope of the invention. 10 In the examples below, the
e o R b e S P e
plajadiedtedr RbBRViationdnlst defifed tre)duc havel theisgeneralbf aceepted
ings. = vl A( = di-tent-butyl dicarbonate
R e e AR bt i e
or @iirathyhe atdvatien BIOAE = lstispiae sray micBAnetijnsh sropetiven zbiwve,
or AGis 0 MG acrtonitlaMIBE & te -H}Mg%%m}ﬁt%tﬂ? [ADI’X}%QI% of the

. benzotriazol-1-yloxytripyrrolidino- phosphonium hexafluorophosphate Rf
mventic Mib dvpies V?%W‘f@%%m%eﬁﬁp@mﬁé torehout fiffiorewmsetieracid
THEAdRisaiydreB ks Reaagestsanek spivaNiS e e U RASeRIRms for
. commercial liers (Aldrich, Fluka, 30 Sigma, etc.), and used without
oA SRR BHE e i R TSt er egiaranding or
funuriéeabdaotdel atheraiagdrdgresgrofipedctiansaistuies WasmRpitoketdy

S—I-P]: nre!:a%%r}: %?1'1’%@ a})cr)q!agggnglagg’fgp g lc}é)tll'ggcln?lll%r}) &g%xme%ggg géqilcjiigltif test
cHromatography{anar Y
compounds that have superior binding or functional activity, if any. This aspect of the
invention includes, as separate embodiments, both the generation of comparison data
(using the appropriate assays) and the analysis of the test data to identify test compounds
of interest.

Among other properties, compounds of the invention have been found to be potent
agonists of the 5-HT, receptor and to exhibit substantial selectivity for the 5-HT, receptor
subtype over the 5-HT; receptor subtype in radioligand binding assays. Further,
compounds of the invention which have been tested in a rat model have typically
demonstrated superior pharmacokinetic properties in a rat model. Compounds of the
invention are thus expected to be bioavailable upon oral administration. In addition, these
compounds typically have been shown to exhibit an acceptable level of inhibition of the
potassium ion current in an in vifro voltage-clamp model using isolated whole cells
expressing the hERG cardiac potassium chanvel. The voltage-clamp assay is an accepted
pre-clinical method of assessing the potential for pharmaceutical agents to change the
pattern of cardiac repolarization, specifically to cause, so-called QT prolongation, which
has been associated with cardiac arrhythmia. (Cavero et al., Opinion on

Pharmacotherapy, 2000, 1, 947-73, Fermini ef al., Nature Reviews Drug Discovery,
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HPLC), and mass spectrometry, the details of which are given below and
separately in specific examples of reactions. Reaction mixtures were
worked up as described 35 specifically in each reaction; commonly they
wyereupusifiesl by extraction and other purification methods speh;8s:006/007284
temperature-, and solvent-dependent crystallization, and precipitation. In
2008{di1ioB-reaption seakEre e ieateuling boRryHiach By rsRaAi@ bRulds 8
maeneral ra?tocol IS gets%‘rélbed below. Characterization of reaction products
was rou me‘fyeﬁ%@W KG8456P BT ATEH608H9254 carried out by
mas$tesel proeNivie, specttométeyutfoy DIVIR toeasuERINeNthSARMPIeS WRICye
[ in.deuterated solvent (CD30D, CDC13, or DMSQO-d6), ... ..
e e R e R Tt 060 e e
art( RepRplindessayancatescobsé mvdtichar datlition shefalisvape etrampdssic
identification of compounds was performed 5 by an electrospray ionization
method (ESMS) with a Perkin EImer instrument (PE SCIEX API 150 EX).
General protocol for analytical HEAEIBkdde compounds were dissolved in

50%rMeRNHRQ (ithed 0 TR AL PeRah SIIGNLLONCRNHALON. And

._analyzed using the following conditions: 10 Column: Zorbax Bonus-RP
VRIS BRI SizE0BHISE0 Abh a8 iratkn Bergntie Wisoention.
In RBasespRYHMECNERDRAREAIBING LA T8O SHBHGH O Rk s
.McCN/H20 containing 0.1 % TFA to 75% McCN/H20 containing 0.1 %
O RGP A SHPHRY: S8R SEIBF WAV g el 2Saciit
me28Bgnn. Other conditions, when used, are indicated explicitly. General
protgcol for preparatjve HPLC purification Crude compounds were
diss%(\)/c% o 50% acéetrj?%égd( Vrfg Il:L)acfr%;flat 20-100 mg/mL 20 concentration,
filter, é’ ind frgction% ) (%%fg %ﬁ%afoﬁg\a}v?ng procedure: Column: YMC
Packste Cl8.(50a x2Q rum JD, = ng) Flow rate: 40 mL/min Mobile
Phaggss s = 0% Mggﬁ\ﬁg’/@u@ 019 TEA B = 98% H20/20%
McGhARL %u-TEA 25 Gradient: 10% A/90% B to 50% A/50% B over 30
min (linegR) Detector, Wayelength, 214, man. Preparation of Secondary
Amineg Rreparation QENALRHS secondary amines used as intermediates in

the synthesisof  zrs-butyl methyl ether

PyBOP = benzotriazol-1-yloxytripyrrolidino-
phosphonium hexafluorophosphate

Rr = retention factor

RT = room temperature

TFA = trifluoroacetic acid

THF = tetrahydrofuran

Reagents and solvents were purchased from commercial suppliers (Aldrich, Fluka,
Sigma, etc.), and used without further purification. Reactions were run under nitro gen
atmosphere, uniess noted otherwise. Progress of reaction mixtures was monitored by thin
layer chromatography (TLC), analytical high performance liguid chromatography (anal.
HPLC), and mass spectrometry, the details of which are given below and separately in
specific examples of reactions. Reaction mixtures were worked up as described
specifically in each reaction; commonly they were purified by extraction and other
purification methods such as temperature-, and solvent-dependent crystallization, and
precipitation. In addition, reaction mixtures were routinely purified by preparative HPLC:

a general protocol is described below. Characterization of reaction products was routinely
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30 a compound of formula (I) are described below. Thiomorpholine-|,I
-dioxide was prepared from thiomorpholine by protection of the secondary
amine to N-Boc thiomorpholine ((Boc)20, MeOH), oxidation to sulfone

WanakhEAufeH2CI2, 0C), and deprotection of the N-Boc group¢q pEQVidR8e7254
the free amine (CF3CO2H, CH2C12). (rn/z): [M+H1" calcd for

ca&é&%%&%%@%—%@sﬂe@é&né@T h@rW%@gs%%ﬂy@l@y&ﬁﬁfes Were

_ piperazine were pr((alﬁfared from N-Boc piperazine b reacting wit

st STy PO ESPRNE B ISR Y bri TR g
webb-44uQ wARG/0FAN68 Rl /B2 (RGN 4284 Bt URAG BdkdieH.,

CH2CI2). 1-Methanesulfonylpiperazine: 1H-NMR (CDCI3; neutral): S
obwﬁql)og_ciom%pﬁ?.z%aﬁ %)pﬁt;r%l_nfe%,c gil%l_txﬁcanon of compounds was performed
by hn(Methyiptifolymeihanasdfonyi piparaainesdkriFNMRASRBOR)PE SCIEX
M&?&Iﬁ)&( 0 (s, 3H), 102 (in, 4H), 3.38 (nr, 4H), 4.61 (s, 2H).

ethan

Sulfonylpiperazine was also prepared by reacting

Geﬂé@éhg{&%&g{?@&%@%ﬁ\@ith excess piperazine (>2 equivalents) in

water. The racemic’or single chira! isomer forms of
3-acetyiarppiapyristitiers Wevdvetapahle My@iadintg (with 0.1% TFA) at

05N -BReAARINARYINHINg(FAsEMAS AR BRI WILh Rcaiub,ghloride
(|Pr2N°Et, CH2C12, 0C}J, and deprotecting the N-Boc group (CF3CO2H,

CHZcyns-(Acetahik ﬁ%ﬁdﬁb@ﬁ#ﬂﬁﬁm%@ﬁs@z&@-rxﬂ)ﬁw S

(pprBjW 24 Guip, 119) 318M973.1 (m, 3H), 2.9 (m, 111), 2.0 (M, IH), 1.8 (br
s, 4Ryjob3q RSy WpteRridEna Ol dnE s prebsréd areim);
amidation ofNf- Boe-3-X; Forae ddie 8w tp BNHRT),

oM,
and deprotection of {E8L gy %(H@@@%%ﬁ%&?frﬂ% [MH]' calcd
for RPN PE5°T885: 12 kund: 156750 TNMR (CD30D: TFA salt): S
Otlfppenditdbguivhetkyed]. drd dpditd)ed S43idi(wm, 2H), 3.3- 15 3.2 (m, 2H), 2.3
(m, 11-F), 2.0 (m, IH), 1.3 (d, 3H). The N3-alkanesulfonyl derivatives of
(3R)-aminopyrrolidine were

obtained by

e Zstilleiliiele usf.l. bagitbnpropionylsulfonyl chloride or
cyelphexy rga Irnitonyl £RloRde (I-FIeNEL; CHACIE 06). 888100 mg/mL
deprotecting N-Boc group (CF3CO2H, CH2CIZ). 20

corgamitaican fierade thg) AntidenpipkidnedwdslreparpeeieN3-Cbz
protegfehs- amino-pipeyidings,Lrcarbexdicacidautyl gstes (e Costa,
B., atigl, JMed. Chem 1894 35, 4334-43) after four synthetic steps: i)
Mel o iREUE  -78C JoTtigh), WR-(Satn), 118% P/ ELOH: iii) AcCl,
i-Pr2NEt, CH2CI2; iv) CE3G@Rh,6H2RA7a 2 MFALL+ calcd for
CH1ekA60MA0: 157.13; fqung A2 155N R AGRIOR T SR IS9P M)
4.6 P@rtoddabblch@im kldn. 3.2 (m, 114), 3.0 (m, 1H), 2.9 (s, 3H), 2.8
(m, 111), 2.0 (s, 3F1), 1.9- 1.7 (m, 4H).

Preparation of Secondary Amines

Preparation of various secondary amines used as intermediates in the synthesis of
a compound of formula (I) are described below,

Thiomorpholine-1,1-dioxide was prepared from thiomorpholine by protection of
the secondary amine to N-Boc thiomorpholine ((Boc), O, MeOH), oxidation to sulfone
(mCPBA, CH,Cl,, 0°C), and deprotection of the N-Boc group to provide the free amine
(CF3CO-H, CH,CL). (m/z): IM+H] caled for C4HNO,S, 136.04; found, 135.9. ‘

‘The N-sulfonyl derivatives of piperazine were prepared from N-Boc piperazine by

reacting with respective sulfonyl chloride (iPr,NEt, CH,Cl,, 0°C), and deprotecting the N-
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3-(N-Acetyl-amido)piperidine was prepared from
3-amino-piperidine-I-carboxylic acid tent-butyl ester after N-acetylation
and deprotection of the N-Boc group: i) AcCl, i- Pr2ZNEt, CH2C12; ii)

Wi B0da2ke CH201. 1H-NMR (CD30D; TFA salt): S (ppm) 3p@-{msafds/n07284
11-1), 3.3 (dd, 1H), 3.2 (m, 1H), 2.9 (dt, 111), 2.75 (dt, IH), 2.0-1.9 (in, 2H),

Bok-B48p %tﬁscbﬁi,lélﬂ@(g};H?@ﬁ@ﬂ@ﬁﬁ@@ﬂ%&}%%%@ﬂ%&ﬁ?yﬁ@%z54

The N3-alkanesulfonyl derivatives of 3-aminopiperidine were synthiesized

e ARG dhifdDor fallefiie. fornts 3H3-dnietiniatidndhctxpoxytiicyl-
p@e;gia@rt@mm@gmﬂyt@%@%mﬁ\@, §k'§i%?{§é‘ﬁ%”¥iﬁf‘§%@(i?ﬁff§.§?(s,

CH2CI2) and deprotecting the N-Boc group (CF3CO2 2)
2Hyg S ethenpiulRsirmRAGRRIG P RIE Rt INVIR S (ODEDDYs 8 {pphehloride
with 80ésBhlp otz 402k BReh8AMaRH), 1.90-2.10 (m, 2H), 2.89 (m,

2H), 3.05 (g, 211, J1 = 7.4 Hz), 3.27 (m, 2H), 3.40 (d of d(br), 1H), 3.52

(m, TF P58 SIS roMy et Eh Eatmonl fapsridambermiuetidnamer
preg@féﬂ@D)e&(ﬁpﬂi)B%&gfa&g@ﬁ%gﬂilgﬁaﬁ;&Qg%% @Rzil%_glé%\%%%e@ﬁ),

: ; , , 3. rd, . 74 (m, :
chigtt éﬁ%inﬁ%‘lﬂ(’(—gc%ty p??roﬁﬁ%ﬁ%%ﬁ@ﬁ%ﬂ%@%%%rﬁﬂ@lﬂ
AT S e g g A O
t 9 tQH; i), Ac -'Pr t, Y ,
3 éz%ﬁzr%n%’ %ﬁ%ﬁ “é’a%’%%@“fﬁ)ﬂﬁ&o: 143.12: found, 143.0.
3-(Metti)idrhipd padyphore thamssdulfonyl)piyr olidi pecyasdpiegara ARm di5y -

NinG)-l-ben % izalidi fol ps:.i),(1300)20, McOH, rt;
B P e Ly b, B SNl
o8B IMBECHZEIR)- (M)z) {WHTT cedlod for CAHDUNRODS: 17 B08d fosmd,
AR (R MEthHamipe- h ulfonylpyrrolidi s,prepared in. a
B simila?%n%%%%? ﬁ?r%ﬁ ?5 R%—@%&ﬁ%ﬁﬁno’)- -bggz%l’giyerﬁo\ﬁg nBéf{Z%’ ﬁ_ﬂ’ 3:3-
3.2 58rifdtned GribtRaryiferatibiobAéAathe-1, 1-dioxide were prepared

follomng” Mg:REalacal piLRRYE: o QY-SRI IR Y by

reactifp 3-sulfolene with a_requisite primary amine in methanol (cat.
tregpsd: r'%9Nfﬁﬁ@tﬂ%@¥éﬁ'§ﬁ§%ﬂ?@pﬁéﬁ@mﬁﬁﬁ@ﬁﬂ-fd?b»t‘ide (TFA salt):
cyclbhBYIR (BMSR-EA X HBoRR)- BT S12H), PO 3:84( .{:btéujti]n)g RS
‘g:l}(%' %@B‘yﬁs{ﬁq, 1H), 3.2-3.1 (m, 2H), 2.5 (s, 3H), 25 2.4 (m, 111),
gro .1((‘ ) 3 -ﬂydroxy)ethyl-3-tetrahydrothiopheneamine-l,I-dioxide:
(in/ 2y iMidellyi-oadaet oI G IDNBINGIATR LR BopiRN e od B2 bz protected 3-
lamine was prepared as follows:

amifS IR RGO L 46 iophen Aolamine w
%} KI5 Brotection gf‘@ﬁéﬁéﬂ‘ﬁ%%ﬁé&?@ﬁaﬁw@ tHentfitens = 1992,
335, Yedtéiheftte fRur synthetic steps: i) Mel, n-Buli, THF, -78%¢ to ri; ii) Hy (1 atm),
10% Pd/C, EtOH; iii) AcCl, i-PrNEL, CH,Cly; iv) CFaCOH, CH-Cl.  m/z: [M+HT"
caled for CsH;sN,0: 157.13; found, 157.2. 'H-NMR (CD30OD; TFA salt): 8 (ppm) 4.6
(m, TH), 3.3 (m, 1H), 3.2 (m, 1H), 3.0 (m, 1H), 2.9 (s, 3H}), 2.8 (m, 1H)}), 2.0 (s, 3H), 1.9-
1.7 (m, 4H).

3-(N-Acetyl-amido)piperidine was prepared from 3-amino-piperidine-1-carboxylic
acid tert-butyl ester after N-acetylation and deprotection of the N-Boc group: i) AcCl, i-
PrNEt, CH,Cly; ii) CF3CO:H, CH,ClL. "H-NMR (CD;OD; TFA salt): 8 (ppm) 3.5 (m,
1H), 3.3 (dd, 1H), 3.2 (m, 1H), 2.9 (dt, 1H), 2,75 (dt, 1H), 2.0-1.9 {m, 2H), 1.9 (s, 3H),
1.8-1.4 (m, 2H).
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Synthesis 1992, 10, 947-9) by treating with (Boc)20 in methanol at room
temperature for 30 about 12 h; 2) oxidation by treating with niCPBA in
dichloromethane to N-Boc protected

WO rdudwdioxp-tetrahydro-1X6-thiophen-3-ylamine at 0 C for abe@Litdgiands.
3) N-Boc deprotection of the sulfone derivative with TFA in

dichigropmetbane ak 100 A I RRRLAIHEC AR WP-AA06/Q8A0G A thesized by
PCTUS2006/007254 for Ih to the free amine which was isolated as a TFA

reagiflg {RchRbS Kactatia fyme MG B RBITEL N hrrRd a5t 4 kg
est%i%ﬁ?‘fr@ﬁﬁé%%_ﬁ%ﬂ@ﬁk@%&h@ﬁ@(&ftﬁﬁﬁﬁﬁfmmmﬁh%@mimm\éﬁﬁe
-o-letra rothiopnenaniine, . . g 1
N‘E‘Q%&Wﬁ%{ﬁﬁﬁrﬁﬂfﬂﬂio@ﬁkﬁiﬁg%ﬁégﬁlﬁamm%?m%a%%m
iy iitorli ot b bl A v e o
n | .\ . Z). +H|+.calC r
(B P S a6k T AL 8o MR OUG D P 2 )
3S~§4iﬂ%;lb\fli§n§ﬁkﬁ&;ﬂe@lﬁhma&m&ﬁiﬁeﬁdﬂ)e: 745 BIGNEg gczaNmD): 8 (ppm) 2.1 ;..
-Acetyl-3-(met m | riain [ I = olrecle
238150 B L B el S e AT R ARl
1HY,0%4R G HEtOH. 'H- NMR (CD30D): S (ppm) 4.0 (m, 1H), 3.6 (m, 1H),
3.4-3. H IH), 2. 3H), - 8- i )
o E ) (el S e Syttt h Kb M )1
benki@pGheligotettach Buriethylamnox piperidiBoi) CHBBOBOL, RN ).
Lo GHRELBAHR AR08, 18 PUHC QR YR ML RGO

f
6N202S 193.10; fotind, 16370, ‘H-NMR (DMSO-d6; TFA sal
calgg bon -3t L8 1443, 12 2¢imd2iy38.10 (s, 3H), 3.0-2.9 (m, 2H), 2.8 (s, 3H),
1.85 a1 Bk kAR Bpoling direthyiamide adth
iminodiacetonitrile were purchasedyfrom Bachem, and Aldrich, .
3-(rsdpdamian)- Dor TP KTQERTSREE BrpidersAhe sahR d4eOt, i ) Ha (1
am;b;(gofgl%@w,c%r@lgamm .lfmiﬁt&,,.ilPI(z@IEte.. ,m&wlajaep@m%méﬁpmﬁmzjne{m/z):
ang, 1- imet aminosuiton Iperazi wer I I I actlng
I A PR S i BB Lty R PSRt or
(méimeshylaminesaliameyl shivestecdespadtivielymanner from (3R)-(methylamino)-

1-Methylamino-2-methylsulfonylethane was obtained by reacting
1_%@%@@@%5 with methyl vinyl sulfone in methanol.

N-[ZB@imtthexyethytaring)dtopledmiethiyl-tiethinesul fompmid lesing
o REIEESFL s I Aol g e i
reqohfteidemizthylasimesihant (c@sEOB i) Whlqthyl-3-
et ARIRAmehexvetane Ml GFRGRZHH-NMR (DMSO-dg): § (ppm) 9.4 (br
s, 2H), 4.0-3.8 (quin, 1H), 3.6-3.5 (dd, 1H), 3.4-3.3 (m, 1H), 3.2-3.1 (m, 2H), 2.5 (s, 3H),
2.4 (m, 1H), 2.1 (m, 1H). N-2-(1-hydroxy)ethyl-3-tetrahydrothiopheneamine-1,1-dioxide:
(m/z): [M+H]" caled for CeHi15NO3S: 180.07; found, 180.2.

(S)—l,l—Dioxo-tetrahydro—lkﬁ—thiophen—%ylamine was prepared as follows:

1) N-Boc protection of (S)-3-tetrahydrothiophenamine (Dehmlow, E. V.; Westerheide, R.
Synthesis 1992, 10, 947-9) by treating with (Boc);O in methanol at room temperature for
about 12 Iy 2) oxidation by treating with mCPBA in dichloromethane to N-Boc protected
(8)-1,1-dioxo-tetrahydro-1 2.5-thiophen-3-ylamine at 0 °C for about 5 h; and 3) N-Boc

deprotection of the sulfone derivative with TFA in dichloromethane at room temperature
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30 Isonipeeotamide (piperidine-4-carboxamide), and proline amide were
purchased from Aldrich. 2-Hydroxymethyhnorpholine was available from
Tyger Scientific Product. Methyl 4-piperidinylcarbamate was prepared

wWeemdheseaction of NI-Boc 47 WO 2006/094063 PCT/US20861004a8/7214
protected 4-aminopiperidine with methylchloroformate followed by the

forci%%oﬁ?éﬂ%é‘ a%fmgg %JHCE %sgfézylfﬁeé ap 'p %ﬂ @th d Wiwlﬁﬁmﬁgq A

N-dimethyl-N'-(3-pipeiidinyl)urea were prepared eactin

thiepRfatRylaryaoy e RS b sl the B%W@@fb@&tmimmpéﬁé-tm—
h chlé’iﬁf%ﬁ&r?ammﬁ’mﬁﬁ (iRinCRSRREI MRl henamine.

3-(Methylamino)-I- (dlmethglamlnosulfonyl)p rrolidine was obtained by

reactif A (NS HEFRN/BEL R AT o Bdfmes UstH e RyRRTES O
1eﬁ%hib@ﬂdﬂﬁ?&ﬁ3ﬁmﬂildﬂ&gh))m0mmlﬂ 2kl (@@r%@vﬁ&mtngsmeﬁmy
tin - C protect amino (0] wit -cnigropro an
Cﬂfsﬁ iﬁ*&i@%&@@hc@*ﬁlao EP%%%% ; caleg o 92 2\9‘ . ¥ounc,
16¢reafmemmm;he3®prmmm. @f@}ﬁ@@@@rwﬁ;, Frample, BrSynthesis, of 1),

) }(gﬁl-digéétetrahydro-l |6-thiophen-3-yl)-(2-
' 3R, R)-3-[(1-isopropyl-2-0x0-1,2-dihydroquinolin

e-3- ¢mw3ammm};anmaﬁmma Qa&kn@bﬁ@d}ﬁdmylt)éamamiﬂeatﬂd 3

meg'} elt(:}r}lézl este} 6z%l 1|neeyé ’55[;&?21 i f %tan- ‘ohe tt tra{]%ratlwtggﬂrsggﬁ%nc aC|d

mm@iua@msea@med Mamﬂéﬁb@éfmuﬁﬁomdmfnzzﬂ;dmmom 2.6 (s

e d .622 mol) in water (170 mL) while stirring. In a
SH Hé} g%f%\bi cooléﬁt C (ice bath), concentrated hydrochloric acid (92

mL) xN@éeam@aaﬁwwm@twm@miem@nzw@mm@mgn @/9€%7mol)
prdtWAI8L(3A0 Msho O{;\ Bt dipetoxiey %@FN%W@@[&%&‘E&?@I‘“@%&Hj regy,

min, diluted W|th water 50 tuL); and th

for approximately 2
r?i&? n{rﬁé’)s&éfﬁﬂm ﬁfd@dafaa@&ff@%@;e%iﬁgé iﬁefaer@timé?ﬁ 8¢ al kOB of

Dﬂ»ﬁ§€§iﬁ tepadierrbomin)aciddd0f g, 95 imwaler (a0 Ml @nd
( then thg; addlt%@nf of sodlumcrﬁydr%gen ph%ér?kgte (44?3 0. gl ntol) |r(1%€vate)r

2.86065M }.5Pnk P 1B ivad Adjdst®d #5m pH 1 to pH N 4.5 using 40%
NaQHehheirestiinerlousy angiaale ieien: seionWas SWEeIBachem, and

vernight. The solution was then acidified to pH 3 from pH
Aldrich, réspectively.

The N-denivatives of piperazine such as 1-(methoxycarbonyl)piperazine, 1-
(dimethylaminocarbonyl)piperazine, and 1-(dimethylaminosulfonyl)piperazine were
prepared by reacting piperazine with methylchloroformate, dimethylaminochoroformate,
or dilneﬁhylaminosulfamoyl chloride, respectively.

1 -Methylamino-z-metﬁylsulfonyiethane was obtained by reacting methylamine
with methy! vinyl sulfone in methanol. N-{2-(2-methoxyethylamino)ethyl], N-methyl-
methanesulfonamide was synthesized starting from partialty N-Boc protected
ethanediamine after four steps of reactions in a sequence as follows: 1) methylsulfonyl
chloride, triethylamine; i1} Mel, CspCOs; 111) NaH, 1-bromo-2-methoxyethane; iv)
CF3CO,H.

Isonipecotamide (piperidine-4-carboxamide)}, and proline amide were purchased
from Aldrich. 2-Hydroxymethylmorpholine was available from Tyger Scientific Product.

Methyl 4-piperidinylcarbamate was prepared from the reaction of N;-Boc

47



7.5 using 50% hydrochloric acid, heated to 85 C and stirred for 2 hours.
The solution was cooled to room temperature, basified to pH 12 using
40% NaOH, and extracted with dichloromethane (3 x 500 mL). The

veo mbinegherganic layers were washed with brine, 48 WO 2QQ6/Q94§8307254
PCT/US20061007284 dried (MgSO4), filtered and concentrated under
prdRedeed RIBRRHEE R QTGRS GIMISle. INtsIme diale As A vissous, .
brown oil (52 g). To a solutioﬁ o?lthe crude intermed(lgzjgéfk(@etﬁrtlfg}s’n(g3 ré)r%o Iffb%
DS ATFUSEURded di-tert- butyl dicarbonate (74.6 g, 0.342 mol) at 0 C. The
SOlUIGTPOEGHRHONVIRE Y W Ry el QAEVRIRIIRGIANIS. ARE RIEF S frea were
over(r{jslht. The rgethaénol was removed under reduced pressure and the
PrFESTiting SIf Wit R ESBN e HHRHBIHE th e Bopo iy et Hepiperidinel or
Nribterfnediateipasdexiresiediingg.| M H3PO4 (1000 mL) and washed with

diehlo thane 50 mL). The aguegus layer was basified to pH 12
e e e A e
3-(Fhectombiied-enganipslaybdswerie diiediiiMg S@4) vl oHfitered and

congeAtl et ressire to. produce the title intermediate as
o vt OB ol R s SN DG
protepiad - griner 2relidg 2 3316 thropyl w2y IChiddBay Phd iRcbe(dd oZH,

10 tichdi), 2:d Rt A& Gl 3.0 R%ﬁg%‘%ﬁa'}o%%%g% i%zo

15

20

25

2H, CH2CH2). (m/z): [MTH]t calcd for C14H1

15 b. Preparation 03-0x0-8-azabicvclo[3.2.1]octane-8-caaboxylic acid
tentiaRSters FrrResie biian QfiBrhrizviRiAzalwe ,q},?iﬁﬂg;;%@-s-one
(75 419,843 M) [i0-KIEM6,ISRA 1 ) ias Afdedia gluton, ol s 'B}%Y—'s_
dicathanedel(fR 010 A-883 eaRtnalinmin P AR} ). The resultin

solution and rinse (100 ml, EtOAc) was added to a 1 L Parr
hydrogenation vessel containing 23 g of palladiyri hydroxide (20 wt.% Pd,
20 dry basis, on carbon, -50% wet with water; eg. Peacglman's catalyst)
under a stream of nitrogen. The rg sselh\?v@g_fegassed (alternating
vacuum and N2 five times) and gressurized to 60 psiof H2 gas. The
reaction solution was ag for two days and recharged with H2 as
needed to keep the H2 préssurecat 60 psi until the reaction was complete
as monitored by silica thin Ia&&r chromatography. The solution was then

25 filtered ugh a pad of Celite (r) and concentrated under reduced
a. Prepatation yg% Lo .r.%%ﬁﬁ%pt\?ﬁa’gﬁﬁﬁ%ively as a viscous, yellow
to drangawili¢s Ingkokthiras usdd 0 tiie) waxidsiep twitheuwdushenireatmant
! ) 4.5 ( 214, CH- N ), 2.7 (broad, 2H,
2 B o e S OBy .
SR DK orBTiR)) €. 8qsh oM, (0148)3TRUON)BD: Ridiaration ofs added
st o3RRIt 3TIBR-Fr A7ARIYSIPLS2 A 0s A s & sarhesylicasidrert; o

dimethoxytetrahydrofuran solution was stirred for approximately 20 min, diluted with

water (250 mL), and then the benzyt amine solution was added, followed by the addition
of'a solution of 1,3-acetonedicarboxylic acid (100 g, 0.684 mol} in water (400 mL) and
then the addition of sodivm hydrogen phosphate (44 g, 0.31 mol) it water (200 mL). The
pH was adjusted from pH 1 to pH ~ 4.5 using 40% NaOH. The resulting cloudy and pale
yellow solution was stirred overnight. The solution was then acidified to pH 3 from pH
7.5 using 50% hydrochloric acid, heated to 85 °C and stirred for 2 hours. The solution
was cooled to room temperature, basified to pH 12 using 40% NaOH, and exiracted with

dichloromethane (3 x 500 mL). The combined organic layers were washed with brine,
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bu 1 ester To a solution of the product of the previous step (75.4 g, 0.335
mol) in methanol (1 L) was added ammonium formate (422.5 g, 6.7 mol),
water (115 mL) and 65 g of 49 WO 2006/094063 PCT/US2006/007284

vaghasiivauen activated carbon (10% on dry basis, -50% wet jithy Watglso 7254
Degussa type E1OINE/W) under a stream of N2 while stirring via

d;néﬁl %@5&&— té{'é I Ar}ftce%gél :it er yergﬁ dltggt?rl gr:;f)g) %ﬁ éléercggg? (%le

moniurh ormat [ Were added eac
mt%?@f@ﬁé‘@si@ﬁ‘@é%@dﬁamlﬁﬁ@reh by anal. F- IPLC Celite(r) (>500g) was

5 addefland dhe Feruing iick.sushe ﬂﬂﬂé‘t{‘ﬁ(ﬂ&i?‘fﬁé@‘%‘ﬁ?%&@e D diserr-

collected solid was rinsed with methanol (-500 mL). The |Itrates were

butdisiherrisdd ”t:éﬁa@ﬁ‘ﬁ&ﬁ@elbﬁbﬁé?creﬁmw%wﬁeaumpéltmmmOom
tenﬁéﬁtﬁ%&%fﬁ@é@gvém%ﬂ@ SHIlNG-alond Y R 9&%@%@%@99&5&@@@91%@3&6

luted with IM phospharic acid to a final volume of-1.5to 2.0 L at p

an afh‘élrﬁ?&&ﬁ’@o‘%’f‘ﬁ%ﬁdfﬁ@rﬁ%&ﬁéﬁ%’é"(@’&eﬁﬁ@?ﬂ?o?ﬁé éq@é’é&é%@%@ﬁ
extiaasifiedoto LOHRACLY mn@i@%@ﬁ@@ﬁ@@%ﬂ@@féﬁﬁﬁﬁ&ﬂ%ﬂ@m x 250 mL).

Th dichloromethane 3)3_ % nh] ), The combined organic layers were dried
SRS B HIdr D SHIS SEh AV oty e RGN
dicidighevaltanenBleavitng: 52 qhzwmmﬁéheﬁgﬂalmWMB%&hmngﬂ)@N-
1S mn tropane, as I qltue;_t Opale ell W S lid, The isomer
i1 lte@%cagé]ggnger?tr DRYRRS edu cﬂ%e S dﬁ? gli% &f‘aﬁ'@ﬁ:\g

ratio of endo to exo amlne pro UCt as S

visqanallils br088@purity IS RS @Raligiodb iR TJ- 11 wm@@% B(4pp)

O SN, 220 o 0 BNED A (R 0

CH:%@d Q‘dr?ﬁm&l 2PN 2597 18 (1fodhd CARTEL ArialyicBVHPL Calidderatic
¢ Me9d; 2198 (AR 53 £8:10 (A:B) over 5 min): retention time = 3.68 min.

Preparatlon of 1 |sopropyl -2-0X0- I 2 dlhvdroqumollne -3- carboxyllc acid

b ammo@@@ﬂﬁlﬂi @M@B@h&?ﬁgx&gﬂ@y@amlﬁ]@a@@@%& %%dg% 5@3%&)@%

ater (2 L) at room temperature. After 4 h, the suspension was
DR 5l B8 AT et KO ARy PP b A P
1.1 solic Wﬁtﬂhﬂﬁw&&ﬁ&ﬁm&%@ﬁ%ﬁﬁﬁﬁb@lWﬂhﬁ@lﬂ)&@?k@% aBdea

h li Id eth ihydro-2H 2
o A R A e
dry W@%&@@%H@O{’mm 4 @G’ébﬂnﬁ‘i sNeHia)y4)8mds; ket 3),

d 1H, ArH 0/t 1H,
mm@gg@ (ﬂaé%apﬁm ’v@ §é1 )%B[s]d]ecﬁ]ﬁs %O idgﬁl)}( ghg"% ég%]tlgi’{l

solution of 2,2,-dimeth azine (
prewet#ﬁort’r@@é(lloimawﬁ%mmeugwwsmmﬂmtmmmm@md
reciASLAAFORMS %48, 80-p4diti9) fbrléum?é PYB L HREUPH O (0.8

stirred solution of 1.0 M LiA1H4 in
complete as monitored by silica thin layer chromatography. The solution was then

filtered through a pad of Celite® and concentrated under reduced pressure to yield the title

intermediate quantitatively as a viscous, yellow to orange oil (51 g). It was used in the
next step without further treatment. 'H NMR (CDCL) &(ppm) 4.5 (broad, 2H, CH-
NBoc), 2.7 (broad, 2H, CH,CO), 2.4-2.3 (dd, 2H, CH2CH,), 2.1 (broad m, 2H, CH,CO),
1.7-1.6 (dd, 2H, CH;CHb), 1.5 (s, 9H, (CH;);COCON)Y).

c. Preparation of (15,3R.5%)-3-amino-8-azabicvelol 3.2.1]octane-8-carboxylic acid feri-
butvl ester

To a solution of the product of the previous step (75.4 g, 0.335 mol) in methanol

(1 L) was added ammonium formate (422.5 g, 6.7 mol), water (115 mL) and 65 g of
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(800 mL) at 0 C. The reaction was quenched by slow portionwise addition
of Na2S04.1 OH20 (110 g), over a period of 1.5 h, at 0 C. The reaction
mixture was stirred 50 WO 2006/094063 PCT/US2006/007283 overnight,

vilteneglvandithe solid salts were washed thoroughly with THR.cEhesSiltad6er 284
was concentrated under reduced pressure to yield

pal22RAPEARKAInORRERY 1209, 920} @SRy S oW Pk M
(CDC13; 300MHz): 1.2 d 6H H(CIH3)2), 3.15 (bs, 1H, OH), 3.61

El%}&ﬁf\@wn@m@myz)oﬁ%w ralexitingng Yicgmsspnicel SFrey: @SESIRA frd 48

hout BRI DR, ﬁ%ﬁn@d&ﬁtf&ﬁaﬁl(kﬂzéﬂﬁﬂgﬁﬂﬂ%%@&m 630 %me.
182.6 g, 1,79 mo]) was added to a stirr

d solution
Ongg. r«saﬁfa*wfapﬁ?ﬁaﬁﬁ@ﬁ%a?ﬁefﬁ PITE % 691 Hi Jﬁn%’nﬁ%n@ (808 Wi
addandihenseaniions hidtueyas heatedito:hl 2:0 thedthe diiradctitid was

xtu ew sal owed to Q#to om tem erature qvernight and t
rmﬁé éd ]t%eroug l g&bllélf?b elf/v it Sv\\’/‘g{:s elul % %ﬁ‘af%c%o ueéln%t lmdei
redﬁd:‘ﬁékﬁe\ammd:eﬁmméﬂmﬂlﬁed h@dmcedowﬁ@ss’ﬁlne tepylitdg cloudy, biphasm

RN TR R A0 R e S A
pHe. @@(wamdpmﬂy dBigorunetnAGH), 7PBMLd, THY ANDOTS day ¢, Wastbaniieyl to

pH %27 9s£§g M, GHR)oArZaRinstvdd Jdiaxanshlriones ﬁ%'(ﬁfiﬁﬂljy The
Meldrum's acid, (166. 9 3 15 1.16 moll was added to a stirred solution of

CO@I@@%%WWE@WE% o MO GGt caBeticliatsd o7 308RmNL,
evapo?it0bhans: gthensdiRming 643:Q7mk) 0rer-mab iemeianod kAt Qv-

C. The reaction mixture was stirred for 1. hat 0 C and then at room

Bogespsp A UG HE TR e L RME SUiopeirtin Wedsaret i aire’adhd
exomﬁﬁﬁ@eﬂm%rﬂdﬁﬂﬂmb@@dl aoleglad to-yicld Hheltitle intasm @dtatspby

1- -2-0x0-1,2 20 dihyd line-3-carboxyl 6
) A <O KA EDETS SOOVBIE 7 o BNECSHEED Sy,
THECEONGS, IN-CHH(GHI ), 7994n(t28h] 1 Ar) STLTERFOCONIH, ATH) (582,

2H§d '?&,ﬁéa ?*89@ %%%;6% 8%#‘540?35""? AP SRRR i wprc

(isceasbio madmind P 8{az B kochof 32 hoBlanerS-oarh oroptict@ei thter t=I3ud§lrester
25 Thlonyl chlorlde (36 6 mL 0 52 mol) was added to a stlrred suspension

mol)Al&&g{Hm i mn sadaféé@eor@é@ﬂ@@ mwg%mph’eéted to

95 C for 2 h. The reaction mixture was cooled to room temperature and

amipenhepylagtisel 95 ikt -V s A AstiSib A S -luRBIp BN water
@ 1} &3RM '%)n%@ﬂﬂfw Braz abicmca[&;%ﬂs]l@ﬁtamg tﬁtﬁﬂb@m}”l@ A agikd for an

T ESET o5 ST ot kv 638 Ao
weSear aﬁei@chﬁhth@ied by Iyophilisation to yield 2,2, dimethy] 1,4-dihydro-2H-
benzo[1,3]oxazine (332.2 g, 98 %) as an off-white solid. "H NMR (CDCls; 300MHz):
1.48 (s, 6H, C(CH;),), 4.00 (bs, 1H, NH), 4.86 (s, 2H, CH,), 6.66 (d, 1H, ArH), 6.81 (i,
1H, ArH), 6.96 (d, 1H, ArH), 7.10 (t, 1H, ArH).

A solution of 2,2,-dimethyl-1,4-dihydro-2H-benzo[ 1,3}oxazine (125 g, 0.77 mol)
in THF (1 L) was filtered through a scintiliation funnel and then added dropwise via an
addition funnel, over a period of 2.5 h, to a stirred solution of 1.0 M LiAIH, in THF
(800 mL) at 0 °C. The reaction was quenched by slow portionwise addition of
N2;S04-10H,0 (110 g), over a period of 1.5 h, at 0 °C. The reaction mixture was stirred
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organic phase concentrated under reduced pressure, The aqueous phase
was washed with EtOAc (1 L) and then (500 mL) and the combined
organic extracts used to dissolve the 51 WO 241061094063

WEMSA006/007284 concentrated organic residue. This sQlpanWaSoe72s4
washed with 1M H3PO4 (500 mL), saturated aqueous NaHCO3 (500 mL)

ové nga]g,;gﬁeﬁé(%m &ﬁﬁ%&%éf@égﬂemﬁ% e R e ale I

re pressure to yie e title intermediate (127.9 g, approx. 84 %) as

congeyslioeg Bodier iefNIREEDTIBYI ddiZ-gopomylangroghesmetingol @40,
95 23 L) 2,003 %518%%\4@34{1;16(%9-%03)%4%&% 34 30 ribe it f.363(0¢ Wy,

' 7.63 (m, 2H), 7.75 (dd, 1H), 8.83 S, , 10.63 (d, 1H). f. Preparation of
Olii»%ééféiﬂ}l— E%%ii%ﬁ ﬁ%y%é?q@n%ﬁn%k%}cér%%ﬁyﬁ@aé@(fs@%ﬁé»slﬁ)-f\fﬂh
6.98@zahicyaip[3.2slpet3yi@mide TFA (300 mL) was added to a stirred

solution of tq%groduct of thfﬁggvious St%ﬁ)\ 10 (127.9 g) in.CH2C12 (60(11

mL) AEFECREPELR BN T Evhd WARR SIS TOBHC tetipEraRibighag
2-1stprgd tonihbpane the hearigentraied’ unaay hedicac: PRessuld ald eoilyaction
. brown residue was il oured.into a vigorausly stirred solution of,ether
i T S e iR Horhed aen TR TAE QLG adoom
tengtinregkovernight anbitbtiee ditvecdoticbughl lepsdb b dliteatibiciandswhrhbkd wbith

_.etherto yield. | it iet medi X ei o ifl cetic,acid salt (131.7
o B e R o Cra): 168 (o
2-iBEipRBO e 2R dc i GO m, HHPp) 24 Dratsteil 2iH) NAVEB(HRCHH),

in, TehEs N7 T8R s T ek ALeh),
300hH !’ﬁg%éth,( %ﬁ?’ gﬁﬁ)?c%i‘og')%)é %ﬁﬂsl g{_%%p}é;%%e c%%ét'%r)%g%.% &7 (7 Aded) 5934,

S, |
lﬁgﬁéféhrbéw@»bﬁo&@lhiﬂy‘érﬁthho‘h :39-8563@%%&%@-{(13 3R 20
SR)B:[(ZRdinnethoxuethvll: &-azakiexsielod L eskdmianide166.9 ¢,
N,N'-diisopropylethylamine (4.3 mL) and dimethoxyacetaldehyde in
L1gmallfsrAstRY e birreb i, of ?Sl?ﬁi’}}owl?ﬁ}%ﬁ%é‘%g%&ﬂ{é &
0.630hatinRehd Asapropyhd:, 0X9-hZ-Uihyd coguenelinendrcaypoxylic @eoitlSn

R, -8-azabjcyclo[3.2.1]oct-3- yI} amide mono trifluorqacetic acid salt
el O] Lot SR B L S AR bl Gt g Foom
tengtéminge3banintite $lat @mbieptstempeiaiwes Stdicunnitideekdiybarbbydride

7 9.17.3 ) wa ded.to the reaction mixture..After 90,,minutes,
e B R L D) Sk oy
dihgdideditolitive3reabtivylmixitdrg 46 an%é%a‘ehﬂoﬁuem%ﬁéirléém (THeCls;

300REKLYE; W?w?d? befedy ,__jgz?,% - @k diehlesamethgne and fiangiged 1o -2,

separatory funnel. The ‘organic layer was 30 collected, and washed with
(m.gZyratEe NEHCO3 (280t P Htid BkirtdSolution (350 mL). It was dried

over MgSO4, and evaporated in vacuo, to yield the title intermediate.
e. Preparation of (15,3R,5R)-3-] 1-isopropyl-2-oxo-1.2-dihydroguinoline-3-

égr%é_ﬁﬁ'fl)amino]-S-azabicycloB.2. 1joctane-8-carboxvlic acid fert-butvi ester

Thionyl chloride (36.6 mL, 0.52 mol) was added to a stirred suspension of
[ -isopropyi-2-oxo0-1,2-dihydroquinoline-3-carboxylic acid (80 g, 0.35 mol) in toluene
(600 mL) at 85 °C and the reaction mixture then heated to 95 °C for 2 h. The reaction
mixture was cooled to room temperature and then added over 25 min to a vigorously
stirred biphasic solution of (15,3R,5R)-3-amino-8-azabicyclo]3.2.1]Joctane-8-carboxylic
acid ‘ert-butyl ester (78.2 g, 0.35 mol) and sodium hydroxide (69.2 g, 1.73 mol) in
tolnene/water (1:1) (1L) at °C. After 1 h, the layers were allowed to separate and the
organic phase concentrated under reduced pressure, The aqueous phase was washed with
EtOAc (1 L) and then (500 mL) and the combined organic extracts used to dissolve the

51



10

15

20

23

30

[M+H]+ caled for C24H33N304 428.25; found, 428.4. 52 WO

2006/094063 PCT/US2006/007284 h. Preparation of

1-isopropyl-2-oxo-l,2-dihydroquinoline-3-carboxylic acid {(1S 3R 5R)-8
w(Z:2do6lilRdyexethl 8-azabicyclof3.2.1]oct-3-yl}amide PCT/US2006/007284

1-Isopropyl-2-o0x0-1,2-dihydroquinoline-3-carboxylic acid {(1S, 3R,

conéékr%&&%%amy%Esaﬁx)%axuo%%ﬂ%m&ﬁe% HeR Ry 1%‘3%‘8 ) was

suspended in 50 mL of 5 6M hydrochloric acid, then heate or | h.
sanpigchagiaron NAdGRs (748 edolsntbrino(S4Aadildeisdutviéntstorfibehahend

con@@@a&@&)zﬂﬂ@%&%é jcation QW&HB%@H%&%@&M&{% 99'9% Af 8y,

OH (80 mlL, })é It was further mixed with 80 mL of dichlorome hane and

as %V&H%ﬁf&&lt YRGB Riria!. FrE BrgdHicdelar WdS-diferedtD), 2.04-
2 18/\(a§hi|§@) witrobrizee e 0y es Mﬂslﬁ]?{% ’ﬁﬁéi éauapﬁ(ga};a)cbferﬁm]mﬁssr ; a}g&eld
t te as an aldehyde hydrate. (in/z): [M+H]+ calcd for
1H)§§§$—1§9]&%%i g%é? fHjund 400.5. i. Preparation of 1-i50UTOUI-2-0x0-1
i. Pedinglioniefol xend«gaibibuho-addi{ii&'caRibRreS-@nlbd dinxatetran S 38,58
DatsifeelmAlcnshiayhinaléthyl]-8-azabieyc~3 2.1]oct 3-yl}-amide 15
e O A e e SR S R0,

nnnol), NY-diisopropylethylatnine

(1 Tt’r%é;b‘t’é)@}ﬂy&bt@@?lﬁélé@@ ‘tghe mm@wwagtatiﬁ@@lstwaaxwdlte@n@mnmg

tempOMLhdichiremethang g &M&a%ﬁ%ﬂéﬁf‘e%&%&%msrﬂ@% é,o
the addition of 1- |sop’d#yl -2-0x0-1,2-dihydroquinoline-3-"carboxylic aci

broy &sisie B e 2T OISR ikl g LS Ea: o ber 8- ) and de ot

predifhdd iﬁbmw entinadmbiunmwassirRel fefskiyal Waishulime dhe-reaciond

was, | 0 be complete based on HPLC and mass spectrometric
Gt o6 v

collgily AL DS taatd iy flsduirmetidnating
triflreducing agdnaliiiie NixuWeeasdiuedepdind 90 amlyaiodichigrohethane,

r in ayer. The organic
b T . TR MR (a0 ) Ahe bR (AT Al ot
4.41MgSOY), arid 25,eNapGratdditd Hieltdb it intameadiate) o553 coloHgss3s
(bd. Sﬁyfl 16!'%5(&@@@ product was used in the next step without further
‘treafment. ].
g. Foenwisberspf(i-sofiorslidwamidiaityértqiaphions3ehs H“..,u,éi SRIGR)-B-BA.-is
ISR 2-dmsthoxaiginidSrandhoecRGat Hdes amiienudzaza- bicyclo(3 2

I)ow&%@g@pﬂapg:@mamiﬁ@qw mﬂ%@%ﬁﬁé&%&ﬂﬁ%@@d%ﬁ%@me

L, 0.4 mmol) and methyl chloroformate (0.02 mL,0.26 nunol) was
me%&é‘ae’iécﬁfg’o‘iét@n“éﬂb‘m E/(MARCD CEFEaiig tRe prbuisanst ieonseevicis
oxostepdibyisapiomyhz-oxarba-didydiaquinoticsirarbasic Beich{(1S:3R,

S5R)- . .
vi} amiae mono trifluoroacetic acid salt (5.44 g; 12 mmol) dissolved in 50 mL of

dichloromethane, After stirring 35 minutes at ambient temperature, sodium
triacetoxyborohydride (3.7 g; 17.3 mmol) was added to the reaction mixture. After 90
minutes, water (50 mL) and saturated NaHHCO; solution {100 mL} was slowly added to
the reaction mixture in an ice bath o quench the reaction. The mixture was diluted with
500 mL of dichloromethane, and transferred to a separatory funnel. The organic layer was
collected, and washed with saturated NaHCO; (250 mL), and brine solution (350 mL). It
was dried over MgSO,, and evaporated in vacuo, to yield the title intermediate. (m/z):

[M+H]" caled for CosHysN3O, 428.25; found, 428.4.
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{8-[2-(],1-dioxotetrahydro-126-thiophen-3-ylamino)ethyl]-8-azabicyclo[3.2.
1]oct-3 yl}- amide (65 mg, 0.13 rmnol). The reaction mixture was shaken
at room temperature for 30 35 minutes, and concentrated in vacuo,

Wieldinganeily residue. The residue was dissolved 53 WO 200R/034983 254
PCT/U82006/007284 in 50% aqueous acetic acid (1 mL), and purified by

J-40¢ xample—2: SyntheS|s of
1sypzl€xexq~%mpm¢mmnme%£m@ddﬁw 3R, 5R)-8-[(2,2-
dnn@t%@xg’/rétﬁﬁ?:@—z{gaﬁéy& ORI ARGl NOPNEIL 35 e 50 m1 of

anesulfonylamin olethyl}-8-azabicyclo [3.2.1 ] oct-3-yl)a mide O\/ S=0O |
OMNxdep el a9G Herpshisding the Hrotddreedesgithenim Esamsieciediep

O“C(J)mﬂl@ﬂm@i eam rmm&aﬂaehme perechby japlasingmalhvi cRlaciormal,yer
SO atnlne and DMF with methylsulfonyl chloride, DBU;
by S O h AT TARD b B TP G RGrL. o
dlcmamaﬁu@m&&&cﬁwmae@w@R@ﬁemthmlélmgaﬁ@@ﬁdydﬁ%ﬁgoueaed
Example . Synthesis of

20 o 2.62min. 1
wasg SR RS docd %‘%Fﬁﬁ TiReS3 e B Sy hig gield the title
inte((0SI3R Mawwmxmwmﬁcﬁ%mpwzﬂbw@@m eth
fm\;((l}uA{%dso]ethyl} 8-azabicyclo [3.2.1 ] oct-3-yl)amid e ON-ON-~N O O
NI’—I N O 20 FoIIowmg the procedure descrlbed in Example 1, step @, the

%m&ﬁéund 572.2. Retentlon time (anal HPLC
1,1-dioxotetrahydro-11° ~thiophen-3-ylamine trifluoroacetic acid salt (500 mg; 2

mumol}, N,N’-diisopropylethylamine (0.35 mL), and sodium triacetox yborohydride (422
mg; 2 mmol} was added to a vial containing 10 m]. of dichloromethane. The mixiure was
stirred for 5 minutes prior to the addition of 1-isopropyl-2-ox0-1,2-dihydroguinoline-3-
carboxylic acid {(15, 3R, 5R)-8-[(2,2-diliydroxy)ethyl]-8-azabicyclo[3.2.1]oct-3-yi} amide
(0.427 g). The final mixture was stirred for 1 h, at which time the reaction was judged to
be complete based on HPLC and mass spectrometric analysis. Water (20 mL) was slowly
added to quench the remainig reducing agent. The mixture was diluted with 100 mL of
dichloromethane, and shaken in a funnel before collecting the organic layer. The organic
layer was washed with 1M NaOH (40 mL) and brine (50 mL), dried over MgSOy, and
evaporated to yield the title intermediate as a colorless solid. This crude product was used
in the next step without further treatment.

j. Synthesis of (1.1-dioxo-tetrahydro-12°-thiophen-3-vI)-( 2-{(183R.5K)-3-[(1-isopropyl-
2-0x0-1,2-dihydroguinoline-3-carbonyl)amino]-8-aza-bicyclo{3.2.1 loct-8-yl} ethyl)-
carbamic acid methvl ester

N,N-ditsopropylethylamine (0.07 mL, 0.4 mmol) and methy? chloroformate (0.02
mlL, 0.26 munol) was added to a solution of DMF (1 mL) containing the product of the
previous step, 1-isopropyl-2-0xo-1,2-dihydroquinoline-3-carboxylic acid {(1S, 3R, 5R)-
{8-[2-(1,1-dioxotetrahydro-1 A6~thiophen—3~ylamin o)ethyl}-8-azabicyclo[3.2.1]oct-3-y1}-
amide (65 mg, 0.13 mmol). The reaction mixture was shaken at room temperature for 30

minutes, and concentrated in vacuo, yielding an oily residue. The residue was dissolved
53



25 10-40% McCN(I-120 over 6 min) = 2.55 min. 54 WO 21106/094063
PCT/US20061007284 Example 4: Synthesis of
1-isopropyl-2-oxo-1,2-dihydroquinoline-3 carboxylic acid
W203R013)8-{2-[I-(1,1-dioxotetrahydro-1.26-thiophen- PCT/USZ006/007284

3-yl)-3-methylureido]ethyl}-8-azabicyclo[3.2.110ct-3-yl)amide O, \NH

in sV 2N, %c'é%{c-g& (N R hHENRG B RIRRAHI dRsgEafdic

xal%pffe , step (J), the titie compound was prepared by replacing methyl

comgholardfofmiaiel Withi mewtss f%@yﬁﬁa%ﬂ!fﬁ/%.g[?i@lfﬁ]qdm%l% fdfetention tme

(ana@@ﬁt@%%% MEATHRYPEPE Bt M HHI Rgtention time (anal. HPLC:
10- 40% McCN/H20 over 6 min) = 2.69 min. 10 Example 5: Synthesis of
(1,1-dioxohexahydro-1).6-thiopyran-4-yi)-(2-

5 (1538 53-KalaRproa-Zspandy R iRy droquinoline-3-
olingrdseayneavhiaminglr S7azehirydal3-diteghByethycafiamis-acid
metyhratah&tomMhimihb Rk B a6y N[ 2B dulbyiianitie
procedure described in Example 1, the title compound was prepared by
replacing 1,1-dioxotetrahydro-Izi6-thiopherﬂ%§gamine trifluoroacetic acid
saltin Example 1, step (i), with ! o
1,1-dioxohexahydro-Lib-thiopyran- Z). [M+H]+ calcd for
C29Ha0N406S 573.27; foundii 573.2.|Retention Tirfie (anal. HPLC: 10-40%
20 McCN/H20 over fﬁ’min. 55 WO 2006/094063
PCT/US2006/007284--Exarmple 6: Synthesis of
((R)-l,1-dioxotetrahydro;l&G-thiophen-S-yI)-(Z-

P
mine. (

10 Following the procedure described in Example 1, step (3), the title compound was
prepared by replacing methyl chloroformate, NN -diisopropylethylamine, and DMF with
methylsulfonyl chloride, DBU, and dichloromethane, respectively. (m/z): [M+H]" calcd
for Cy1HasNa0eS, 579.22; found. 579.2. Retention time (anal. HPLC: 10-40% MeCN/
1,0 over 6 min) = 2.62 min.

15
Example 3: Synthesis of I-isopropyl-2-0xo-1,2-dihydroquincline-3-
carboxylic acid ((1S,3R,5R)—8—{2—{1—(1,1~dioxotetrahydmdﬂ"—thiophen-
3-yI)-3,3-dimethyiureido]ethyl}-8-azabicyclo[3.2.1]oct-3-yDamide

20

Following the procedure described in Example 1, step (3), the title comﬁound Was
prepared by replacing methyl chloroformate with N,V -dimethylcarbamoyl chloride.
{(m/iz): [M"-PH:[Jr calod for CooHaiNs0sS 572.28; found, 572.2. Retention time (anal. HPLC:

25 10-40% MeCN/H,0 over 6 min) = 2.55 min.
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{(1IS,3R,5R)-3-[(1-isopropyl-2-o0x0-1,2-dihydroquinoline-3-carbonyl)amino]-
8- azabicyclo[3.2.lloct-8-yl}-ethyi)carbamic acid methyl ester N /N O [V,(/
S/ O NHN O 5 a. Preparation of 1-isopropyl-2-oxo-1
VQOC@HEX@&@QHinoline-3-carboxylic acid {8- 1S3R5R)-[2-t(R)-lp(jT/U52(}9(,,'(}97284
1 dioxotetrahydro IA6 thiohen-3- lamino)ethyl]-8-aza-

3 SR PCss; QF (Esh ioxatetrahygk {hieRhen=3-ylamine
t” é’af)% }?ﬁ% 1§2571 %‘gzr ﬂ-ﬂ-m&h%%iﬁmhmphen—
tl‘l%(:? OXVhorg az]ag,‘gpm@ Was, tfmvial containing

4 mL of dlehloromethane he mixture was stirred for 5 min prior to the
addition of 1-isopropyl-2-oxo-l,2-dihydroquinoline-3-carboxylic acid {(IS,
3R, 5R)-8- [(2,2-dihydroxy)ethyl]-8-azabicyel bfl]oct -3-yl}amide (0.420

g; 1.1 mmol), the product of Example 1, Lep/( C;nixture was stirred
for 1 h, at which time the 15 reagi a Judged e complete based on

HPLC and mass spectrometric ih |y Water (10 rﬁL) was slowly added
to quench the remaining réduding agent. The mixture was diluted with 50
mL of dichloromethane, en in a funnel before collecting the

5 organic layer. It was washedLth 1M NaOH (20 mL) and brine (20 mL),
dri pver MgSO4, and rate he titleinter
coAR B T T L R e e e
prephurethby puificagiom it tiopvfeiicarid fortGDBRIBBNUDA SEaddEET 25

t of -
el R Aro D e S s B g e ane HPLC: 10
40"/@%@5&&1@@6@416@@1hycﬂéamhne 3-carbonyl)amino]-8-azabieyeloL 2.1
10 oet-8- yl}-ethyl)carbamic acid meth 1 ester 25 NN'-diisopropylethylamine
(0.38 mL, 2.2 mmol) and methyl chloroformate $q 11 mL, 1.4 mmol) was
addbeh tondedolfihss DR HioxebatalRAse L solepyILdryiZ:
dlh&ﬂlﬂ&éﬁﬁ@ﬁ&@—'&%@ﬂ@é&&‘l ,2-dihydroquineline-3-car bonyl)aminol-
{8-AraraRiGRIN[ I (Hyut F-iosbudiraprhiteus fgld methyl ester
thiophen-3-ylamino)ethyl]-8-aza-bicyclo[3.2.1joct-3-yl}amide (365 mg,
0.73 mmol) prepared in step (a) above. The r ion mixture was shaken
at room temperature for 30 about 30 minutes, thgn concentrated in vacuo,

yielding an oily residue. The residu Nissolved in 50% agueous
acetic acid (1 mL), and purified Mg%ative HPL ’S/(I-’)eld
0

NH

15 )\

Following the procedure described in Example 1, the title compound was prepared
by replacing i,1—dioxctetrahydro~1/lé—thiophen»:’wylmnine trifluoroacetic acid salt in
Example 1, step (1), with 1,i—dioxohexahydm»Mﬁ—thiopyrarz—fl-ylamine. (m/zy: IMAHT
calcd for CooHoN4O6S 573.27; found, 573.2. Retention time (anal. HPLC: 10-40%

20 MeCN/H,O over 6 min) = 2.70 min.
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56 WO 2006/094063 PCTIUS2006/007284 the title compound. (,nl z):
[M+H]+ caled for C28H38N406S 559.27; found, 559.4. Retention time
(anal. HPLC: 1.0-40% McCN/1120 over 6 min) = 2.56 min. Example 7:
wrynihesisief ((S)-1,1-dioxo-tetrahydro-126-thiophen-3-yl)-(2gT/uszo06m07284
{(1S,3R,5R)-3-[(1-isopropyl-2-0x0-1,2-dihydroquinotine-3-carbonyl)aminol-
8- am%‘;ﬂtaf?:-Bﬁ%ﬁ-xﬁ@ﬁi&'}&&@%&%ﬁ%mﬁtﬂlﬁ% Ee'\'.“: (3.0 Y
N O e, Sikes RRmpQURER AR -SRI MRY QLSRR iR SITNROY! é’%ﬁ RIS -s-
6, wambftpmopnred iRy leRipesssadasCriaethinkxamp'e 6,
replacing in Example 6, step (a),
(R)-1.,1-dioxotetrahydro-I/16-thiophen-3-ylamine with
(S)-l,I-dioxotetrahydro-Il6- thiophen-3-ylamine. ?ﬁa?z): [M+H]+ calcd for
C28H38N406S 559.27; found, 559.4. Re[@,n@m ime Sgnal. HPLC:
10-40% McCN/H20 over 6 min) = . 15 Examyle 8: Synthesis of
(1,1-dioxotetrahydro-126- io A=3ryDB { (1 S,3R,5R)-3-[(1-is
opropyl-2-oxo-1,2-dihyd inoline-3-carbonyl) aminol-8-
azabicyclo[3.2.1loet-8-yl}progyl)-€arbamic acid methyl esteri N O NN
0~110 20 a. Preparation of 3<1soropyl-2-oxo-1 2dihdrouinoline-3-carboxylic
a. BRiGufiniblr 3R ARHHAMINRRIOAMirGaRzaARIeN 10532 A Eock3yilamide
NN i seprapyieiiviaipe AR drsal 3 anly e NoFoks-Bromo
prspRManaine {142 4,£@ mmol) was added to a'solution of
1-i358§r_|§%¥h2-0>%0-|,$- ihydroquinoline-3-carboxylic acid
(1SR B R BAUSHRRTo8. S 9BRES A HARIBR HridhIosss damaisk s 648 me;
10 of pehanol T mixture nas s for 14 1 ol oy i
: of methanol. The mixture was refluxed for t, followed by the
e S o O Eha SRS BT
addifiaioty. TFisenmipplie avas) reflikeidofoimaliredyitiohat it Beigoes mratee. g
- ifi g n 0O 2Q06/09406
a3 A o S RIAAE dobi Mo bHRERER. The
ProgysiRidixiED idsetvrthin TdiemoromethastanGDionl)hihewliifiuoreasetic
readii) 430 - WRs AR ALIGERHTING A OOTLEMBCIAC IR 30y,

minutes, the solution was concentrated in vacuo, a
Water (10 ml.} was slowly added to quench the remaining reducing agent. The mixture

was diluted with 50 mL of dichloromethane, and shaken in a furme! before collecting the
organic layer. It was washed with 1M NaOH (20 mL) and brine (20 mL)}, dried over
MgS804, and evaporated to yield the title intermediate as a colorless solid. This crude
product was used in the next step without further purification. (m/z): [MAH]" caled for
CasH3sN404S caled. 501.25; found, 501.6.

bh. 'Slnthesis of {(R)-1.1-dioxotetrahydro- 1)»6mthiophen-3—vl)—(2- {(18.3R.5R)-3-[(1-
isopropyl-2-oxo-1 ,Z«dihvdroqumoiine—3~carbony1)amino]—S—azabicvclo{ 3.2 1loct-8-
yit-ethyhcarbamic acid methvl ester

N,N -diisopropylethylamine (0.38 mL, 2.2 mmol) and methyl chloroformate (0.11
mL, 1.4 mmol) was added to a solution of DMF (1 ml) containing 1-isopropyl-2-oxo-1,2-
dibydroquinoline-3-carboxylic acid {8-(18,3R,5R)-[2-((R)-1,1-dioxotetrahydro- 145
thiophen—B-ylamino)ethyi]~8~aza—bi0ycio[3.2.1]oct-3—yl}a;mide (365 mg, 0.73 mmol)
prepared in step (a) above. The reaction mixture was shaken at Toom temperature for
about 30 minutes, then concentrated in vacuo, yielding an oily residue. The residue was
dissolved in 50% aqueous acetic acid (1 mL), and purified by preparative HPLC, to yield
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20

resulting residue was suspended in ether (200 mL). The solidified residue
was collected 5 by filtration, to yield the title intermediate as a TFA salt,
which was converted to a netural form by dissolving the salt in
vaichigqesmethane, then washing with aqueous NaOH  solutigie-Buszons007284
Preparation of 1-isopropyl-2-oxo-1 2-dihydroquinoline-3-carboxylic

the t@fi%a'ﬁa&o%%‘? i?i%$ 4 %}1&§9é%‘?*¢%€1¥§1&%63 55927 found, 559.4.

hiophen-3-ylamino)propyll-8-aza- 10 bicvclo[3.2.lloct-3-vI}amide
ReteRotadionm(mye r i€ (3 elidsOVEd:A sty 1M fd-§ Grut-
2,5-dihydrothiophene- 1,1-dioxide (0.236 g, 2 mmol) was added to a
solution of 1-isopropyl-2-0xo-1,2- dihydroquinoline-3:carboxylic a(iid
o fonc bl ria- i folenii e
badh G ReE) G-AH Y SRBHIEN A ATy R RS TS Y HA a5 S
'C b iahtE MEHaR ARdasr R e JSOPHER i Ecuo yielded the
title intermediate, which was used in the nexbstsgwithout further
purification. c. Synthesis of (1.1 Y :
-dioxotetrahydro-1A6-thiophen-3-vl)-(3-{ kSﬁR!}@%?ﬁ(l-isopropyl-
2-0x0-1 o} 3
2-dihydroquinoline-3-carhonyl)a '@zabicycloﬁ%.1loct-8-ylpro I -20
carbarnic acid methyl es "-diisopropylethylamine (0.28 mL, 1.6
mmol) and methyl chloroformifatéX75 mg, 0.8 mmol) was added to a
solution of 1-isopropyl-2-oxe-1;2-dihydroquinoline-3- carboxylic acid
{8-(4, 3F A3 Ldiexatetia sPiRs ARG Y RIS oMY -8-
aza%ﬁc%@)fc?[%}l .%&%q@%%%%%g%%ﬁmol),dissolved in DME (2
propaicy, THES 5 REBREFSIH SR iy S BHPIE & 25 B BIACER B KRTRIt S 5B )30
@ NiNEHhens : ﬁmgml@&?qeﬂr%@%?ﬂmr@%@@mﬁ%aﬁmwiot"f
aqueous acetic aci ml), and purified by preparative [ e
ot bRBEE (175 T D o RPN e S99 i,
Ret@fDB3R b8MVAIA06/0M06MRCTIUG2066/007D842 Example 9:
Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3- carboxylic acid
((1S,3R,5R)-8-{2-[2-(4-methanesulfonylpiperazin-I yl)eth
anesvkiapid]ethyihBrastabibyiclodd:a tir slsyd:ed ) S rhilepOp-3-BNE-~ O
~NH SR 5 RIN-D1 -isopropyl-2-oxo-1,2-diiydroquinoline-3-carbonylamino]-8-
azabicyclo[3.2.1]oct-8-yI}propyl)-carbamic acid methyl ester

O

] N"\//\N/CS\\O
Z N0 |
A

a. Preparation of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid [8-
(15.3R.5R)-(3-aminopropyl)-8-azabicyclo[3.2. 1loct-3-yl]amude

NN -diisopropylethylamine (15.7 mL, 90 mmol), and N-Boc-3-bromo-

propanamine (14.2 g, 60 mmol) was added to a solution of 1-isopropyl-2-oxo-1,2-
dihydroguinoline-3-carboxylic acid {(15,3R,5R)-8-azabicyclo[3.2.1 joct-3-yl}amide mono
trifluoroacetic acid salt (13.6 g; 30 mmol) (the product of Example 1, step (f)) dissolved
in 120 mL of methano!. The mixture was refluxed for 16 h, followed by the addition of a
second portion of N-Boc-3-bromopropanamine (7 g, 30 mmol). The mixture was refluxed

for an additional 16 h, concentrated in vacuo, and purified by flash column
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5 a. Prenaratim7 of 1-isopropyl-2-oxo-1 2-dih droquinoline-3-carboxylic
acid 1(1S 3R SRZ 8-(2-ethenesulfon ly ethyl)-8-azabicyclo13 2
lloct-3-yliamide Vinylsulfone (1.1 g, 9.32 mmol) was added dropwise to a
wtirsed selugion of dichloromethane (25 mL) containing PCT/US2006/007284
1-isopropyl-2-oxo-1,2-dihydroquinoline-3 10 carboxylic acid {(IS, 3R,

e RN SeRARIRYEIA(31 8 AactRriBmide £hS5 SubEd.aunebvienproduct of

Example 1, step f). The reaction mixture was stirred at room temperature

dichoermightotel BbncBist Sl srrostiiordd (aIgine it @Rt mdtiatE B &M
rooRiegsicig-WiHigh wasusaddsdhadexhstepasuiirawd furtherpuidication. b.

Synthesis of I-isopropvl-2-0x0-1 2-dihydregninoline-3- arboxylic acid 15
rw{%}@ﬁ%ﬁ&ﬁé‘éﬁmsﬂwﬁb%%f% %&hi&%ﬁ?@éﬁﬁe&%ﬁ%wﬁ yee!
by Bi&&mt@écmdﬁléiﬂmmﬁmwWﬂp&r@zﬂmﬂﬁﬁﬁvm@pﬁs&ﬁnﬁiol)amgral
fo1r§%%e§£%%§%g|0§1éfn ORI R S g noling: Jgarpoxyiic
soimthenesullfor;yl-ethyl)-8-aza-bicyclo[3.2.1]oct-3-y!]-ami_de (45mg, 0.1

b. FImolin. 1Pk of 9%9*2'8 gmethana, Jhe reacton € Wap ghaken at
e RDSTATS, QYT j SN oily
SRIGHE; 1 he,Les! Hgﬁg\{g@ 0 aqueous acetic acid (I mL),

then purified by preparative HPLC, to yield the title compound. ()n/z):
[M+PledurigirtigoHaapisiissl s watanthtimg2 218 Rutlihndithinghene-
1,1 {@RldHRLGE L0400 M eGINEIRA euesfuiinoT RidHpivii-2vkxample 10:

.. Synthesis, of 1-isqpropyl-2-0x0-1,2-dihydrogninoline-3- carboxylic acid
dih-[fé'gs@r@féwf:é:@@zﬁz‘fﬂ9(?8iﬁa{ﬁg&}r%?dﬂ~é¥’%%zﬂ3gmaﬂwpﬁ>~S-azabwydc’*
3. pipetazindlxyldkethanesalfonyl e thy-8raabioyeio{ 8 Rih]oth3wik amides
. 0" Y \ CV'(v,NMS~\NN N O 30 The tjtle compound .
s S e R A e AR S g e e e
intdexartiple @hStepaih)sdt matlaylsul foaylpiferadintwithipiperarin-1-yl-(tetra-
59 WO 2006/094063 PCT/US2006/007284 hydrofuran-2-yl)methanone.
(sit/z): [M+H]' calcd for C33H47N506S 642.32; found, 642.2. Retention
sisalf P roxeerdosdkc BRikiovhowdr B rtin) (5B B3 Mid-[ (1 -isopropyl-
2-0x0-1.2-dihydroquinoline-3-carbonvhamino]-8-azabicvelo[3.2.1]oct-8-v1 propyD-
carbamic acid methyl ester

N,N’-diisopropylethylamine {0.28 mL, 1.6 mmol) and methy! chloroformate
(75 mg, 0.8 mmol) was added to a solution of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
carboxylic acid {8-(1$,3R,5R)-[3-(1,1-dioxotetrahydro-14"-thiophen-3-ylamino)propyl]-8-
aza-bicyclo[3.2.1]oct-3-y1} -amide (0.206 g, 0.4 mmol) dissolved in DMF (2 mL). The
reaction mixture was stirred at room temperature for about 30 minutes, then concentrated
in vacuo. The residue was dissolved in 50% aqueous acetic acid (1 mL), and punfied by
preparative HPLC to yield the title compound. (m/z): [M+H]" caled for CaoHagN4O6S
573.27; found, 573.6.
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Example 11: Synthesis of 1-isopropyl-2-o0xo-1,2-dihydrogninoline-3- 5
carboxylic acid ((1S,3R,5R)-8-{2-[2-(4-ethanesulfonylpiperazin-1-yl)-
ethanesnlfonyl]ethyl}-8-azabicyclo [3.2.1] oct-3-yl)-amide o, ,0 0

ANk rigeN~\ ,5=0 NH li ~/N N O The title compound was-yeRaiRA72s4
using the method described in Example 9 by 10 replacing in Example 9,

Step; thg lib 0 %erazme e&hé(l qra2| e. (m/z)
metin i

R fes P &qa &\4% e 12
Syn heS|s of 1- |soprop -3-0X0- 1,2- dlhydroqumoll carboxyllc acid
{(1S,3R,5R)-8-[3-(4-acetylpiperazine-I- sulfonydz)propyl] -8-
azabicyclo[3.2.1]oct-3-yl}amide <3O Ns; 6,0 NHN O a.
Preparation of 1-{4-( ane-l- sulfonyl)per\azuﬁ\’is}%hanone
N,N'-diisopropylethy .10 mL, 6 mmol) and then 3- -chloropropyl-I-
20 sulfonyl chloride (53. mn (b 3 mmol) were added to a 5 mL glass vial
contalnlng N- aeetylplpera2| e (38 mg, O 3 mmol) dlssolved in

atdellimmadelo, to yield the t|tle

inte dia ?o§§ qg% M&%QQ&H@@&% BN HEREn isament

Synthesis of -isopropyl-2-oxo-l,2-dih~oq Ine-3-carboxylic acid 25

dm}éﬁ(ﬂ%&%@lﬁpﬁ%#alzﬁrr@mwmmwmw%%mb;%mgrgqmto@wm|de

car: emdedides(d L9 L, r
?ﬁdg’l 1- |sop£g%§/I ge(r)gxﬂo) %@%ﬂﬁ%j’u@l%@gﬁ% gg%{{)%%ﬁ:jgud{?{ﬁ%ﬁ%ﬂgﬂ? the

progpgy af Bxarpple Uoiso(hoChersAerion pms< s, w#hglinet At raen irarecaied

oveiRiie, eslusiehthtedrevieus, step-issenasindviaitl iy Thempstye
s shaken at 85C for 24 h. then 60 WO 2006/094063

whzﬁlgx?zm ’éff&d% eRystep without further purification.
b. Synthesis of 1-isopropyl-2-0x0-1.2-dihydroquinoline-3-carboxylic acid ({1S.3R.5R)-8-
{2-[2-(4-methanesulfonylpiperazin-1-vhethanesulfonyllethvl} -8-azabicyclo{3.2.1 loct-

3-vhamide

1-methylsulfonylpiperazine (656 mg, 0.4 mmol) was added to a solution of

1-isopropyl-2-oxo-1,2-dihydro-quinoline-3-carboxylic acid [(15,3R,5R)-8~(2-
ethenesulfonyl-ethyl)-8-aza-bicyclo[3.2.1 Joct-3-ylj-amide {45 mg, 0.1 mmol) in 1 mL of
dichloromethane. The reaction mixture was shaken at room temperature overnight, and
concentrated in vacuo, yielding an oily residue. The residue was dissolved in 50%
aqueous acetic acid (1 mL), then purified by preparative HPLC, to vield the title
compound. {m/z): {M+H}+ caled for CaoHaaNsOsS; 622.27; found, 622.2. Retention time
(anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.35 min.

Example 10: Synthesis of 1-isopropyl-2-exe-1,2-dihydroquineline-3-
carboxylic acid [(15,3R,5R)-8-(2-{2-[4-(tetrahydrofuran-2-carbonyl)-
piperazii-1-yllethanesulfonyl} ethyl)-8-azabicyclo{3.2.1]oct-3-yljamide

'\.(’

T OV

The title compound was prepared using the method described in Example 9 by

replacing, in Example 9, Step (b), 1-methylsutfonylpiperazine with piperazin-1-yl-(tetra-
59



concentrated in vacuo. The concentrated residue was dissolved in 50%
aqueous acetic acid (1 mL), then purified by preparative HPLC to yield
the title compound. (m/z): [M+H]+ caled for C29H41N505S 572.28; found
Vb7 208¢/Betention time (anal. HPLC: 10- 40% McCN/R,O over&rronn)eekugass
min. 5 Example 13: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
hydarfooxyley§oiditiS 3R, 65%)8Hi+H} tettahfarCisiariN2carbangd pipaiazine 2.
I mid 0 N~~S O NH
Re}e%%ml}%l T %%ﬁlggc%?n%fgunﬁvh?s%}&é%ggre l})s%:ng e meﬁmd1 described in
Example 12 by replacing in Example 12, Step (a), N-acetylpiperazine with

Pipefazinghy 1<fet msgs farans eNARoNS: 4 gl m%éﬁcd for
s C32Hds dedsf%ﬂ-?%%%gam@ VAR
10- 4&%%%1%3‘%9& (LD Bley o PP DS ﬁ&%mm% 14: Syn &sis of

1-isopropyl-2-0x0-1,2- |hydroqumo||ne -3- carboxylic acid
{(1S,3R,5R)-8-[3-(4-methanesulfonyl-piperazipe-I-
sulfonyl)propyll-8-azabicyclo[3:2 1 km}aﬁnm@”‘\eg»@ NH N 020
The title compound was: prepargg,using the method-gésctibed in Example
ampled , Step (a), N-acetylpiperazine with
1-methylsulfonylpiperazing. (m/z): [M+H]T calcd for C28H41N506S2
607.25; found, 608.2. Retention time (anal. HPLC: 10-40% MeCN/H20
ove ﬂ@mﬁﬁg eofpdundim a2 pr@pared using the method described in Example 9 by

10 replacing mn Example 9, Step (b) 1-methylsulfonylpiperazine with I-cthylsulfonyl-
piperazine. (m/z): [M+H]" caled for Caql4sNsOsS; 636.28; found, 636.2. Retention time
(anal. HPLC: 10-40% MeCN/H,0 over 6 min) = 2.41 min.

Example 12: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
15 carboxylic acid {(15,3R,5R)-8-{3-(4-acetylpiperazine-1-sulfonypropyl]-8-
azabicycio[3.2.1]oct-3-yl} amide

Y NN p
soa )
N™ 7O

a. Preparation of 1-{4-(3-chloropropane-1-sulfonvlipiperazin-1-vl} ethanone

N,N'-diisopropyletirylamine (0.10 mL, 6 mmol) and then 3-chloropropyl-1-

20 sulfonyl chloride (53.1 mg, 0.3 mmol) were added to a 5 mL glass vial containing
N-acetylpiperazine (38 mg, 0.3 mmol) dissolved in dichloromethane (1 mL). The reaction
mixture was shaken at room temperature for about 0.5 h, then evaporated in vacuo, to
yield the title intermediate as an oily residue which was used without further treatment.

b. Synthesis of 1-isopropyl-2-ox0-1,2-dihvdroguinoline-3-carboxvlic acid {(15.3R.5R)-8-
25 [3-(4-acetylpiperazine-1-sulfonylpropyli-8-azabicyclo[3.2.1]oct-3-y1} amide

Sodium iodide (14 mg), N,N -diisopropylethylamine (0.05 mL, 0.3 mmol), and
1-isopropyl-2-oxo0-1,2-dibydroquinoline-3-carboxylic acid {(15, 3R, SR)-8-
azabicyclof3.2.1]oct-3-yl}amide (45.3 mg, 0.1 mmol) were added to the product of the

previous step dissolved in DMF (1 mL). The mixture was shaken at 85°C for 24 h, then
60



WO 2006/094063 PCT/US2006/007284 Example 15: Synthesis of
1-isopropyl-2-oxo-1,2-dihydroquinoline-3- carboxylic acid
[(1S,3R,5R)-8-(3-{[1-(2-cyanoethyl)piperidin-4.. yl[ methylsu
wianeytiniapy!)-8-azab icyclo [3.2.1 j o ct-3-ylj amide | 0 S, p&r/MAoos /07284
N~~GN N O 5 The title compound was prepared using the method

congeerﬁ% ?@9; nExample. 12 by feRlacing 4 EXa@eIe 2n S8R (Rleous acetic

N-acetylpiperazine Wlth 3-(4-methylaminopiperidin-I- yl)propanenitrile.

acid /gyl pMbanjpedfi for maPHUsRBEAS 611193 thedil, SIPomRt#ftion

viime (apaloHPL &, R0AQ%TMEE W knl 2O 0vEr Beftition And2(BAM). THE C: 10-
Exam Ie 16: Synthe5|s of 1- |sopropyl -2-0x0-1,2-dihydroquinoline-3-

40% AfBERYIE BEHF(@ 38R SRIEH3: [(1-methanesulfonylpiperidin-4-yi)-
5 methylsulfamoyl} propyl} -8-azabicyelo[3.2.110ct-3-yl)amide 0 O SOON
%S N O 15 The tltle compound was % a]ie usm t e n}’ethod

eskinEe ‘ﬁléxa‘%w% léei'ﬁ “r‘é ‘tgsg i %ci%f% Deipsrine

34id
(m/§ N Pllz% %(B % )?oung 636.20. Retention
time (anal HPLC: 10-40% McCN/H20 over 6 min) = 2,57 min. 20

Example 17: Synthesis of 1-isopropyl-2-oxo-1, 2§m %ollne-&

earboxylic acid {(1S,3R,5R)-8-[3-(4- methylplper nyl)propyll-8-
azabieyelo13.2.1joet-3- yl}iﬁg eu J ;
L™
N0
10 AL

The title compound was prepared using the method described in Example 12 by
replacing in Example 12, Step (a), N-acetylpiperazine with piperazin-1-yl-(tetrahydro-
furan-2-yl)-methanone. (m/z): [M+H]" caled for CioHasNsOsS 628.31; found, 628.2,
Retention time (anal. HPLC: 10-40% MeCN/H2O over 6 min) = 1.69 min.

15

Example 14; Synthesis of 1-isopropyl-Z-0xo-1,2-dihydroqguinoline-3-
carboxylic acid {{15,3R,5R)}-8-[3-(4-methanesulfonyl-piperazine-1i-
sulfonyl)propyl}-8-azabicyclo[3.2.1]oct-3-yl}amide
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20 The title compound was prepared using the method described i Example 12 by
replacing in Example 12, Step (a), N-acetylpiperazine with 1-methylsulfonylpiperazine.
(m/z): [M+H]" caled for CagHaiNsOgS; 607.25; found, 608.2. Retention time (anal.
HPLC: 10-40% MeCN/H,0 over 6 min) = 1.61 min.

25
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(ViNH O 1~ N ~O 25 The title compound was prepared using the method
described in Example 12 by replacing in Example 12, Step (a),
N-acetylpiperazine with 1-methylpiperazine. (m/z): 62 WO 21)06/094063
wWREChI6KP4036/007284 [M+H]+ calcd forC2sH41N504S 544 285 el o07284
544.3. Retention time (anal. HPLC: 10- 40% McCN/H20 over 6 min) =

2.2 miRp Mg 1R RUINERIB yl-—2—0x0—1 2. dlhydroqumolme—3—
1 iSaRIRRYIR S f’h&f@mﬁmw% Alif-4-

((ISy8R&ER) Sl Brldo (Brhenraxweih ﬁﬁ%@?@?} c% mide ,
yl]propyl}-8-azabicyclo [3.2.1 ] oct-3-yl)a mide ~NO A Ng\N ‘(IVli p' ~O

NH N 0 The title compound was prepared usin the method described in
Example 12 by 10 replacm% in Example 1.2 p.(a), N-acetylpiperazine
with 2-piperazin-1-ylethanolj ( +H]+&%%@(:H@§29H43N5058
574.30; found, 574j2. Reténtidtt time (anal. HPLC: 10=40%NVICCN/H?0
over 6 min) = 1.19 mfin. Example 19: Synthesis of

5 1-isopropyl-2-oxo-1,2-dihydroquinoline-3- 15 carboxylic acid

{a R) 3-dimeth lidi
Ifor% 6§3§6y|]"§{’§%(a %;%e Téaééq 'TS%E@P)I/ Qr%ltﬁ Heff]i\}jﬁ? 6’1%3“}%8 '1KIP-VN
replacifigattie aaphpblridew e, @f@p%éﬂlmmgnth‘mméﬂﬁéﬂhﬂésmﬂbeﬂmpendm 1-

; ) I zine with
o e e R B R0as

Retedigtngy (gl 358.8: F&féﬁé}%@/ﬁeﬁlﬁ{&%ﬁmm@mﬁ +3-ADewiMCcCN/1320
10 over 6 min) = 2.20 min. Example 20: Synthesis of

4- acetylplﬁerazme -l- carboxyllc acid 3-{(1S,3R,5R)-

3- [ CelsRel 'é’-’g’-ﬂa?'b@ﬁyﬁﬁ?ﬁl Hugzhbicyclo-
[(?arboxyht, acid ((1S 3R SR -8-{3-[(1- methanesulfonylplpem 4-yi)- Y

methylsulfamoeyl-propyl}-8-azabieyclo[3.2.1}oct-3-y})amide

ﬁ /, o
Q0

The title compound was prepared using the method described in Example 12 by

15

replacing i Example 12, Step (a), N-acetylpiperazine with (I-methanesﬁlfonylpiperidin—
4-yhmethylamine. (m/z): [M+H}+ caled for CapHasNsQgS, 636.28; found, 636.20.
Retention time (anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.57 min.
20
Exampie 17: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroguinoline-3-
carboxylic acid {(15,3K,5K)-8-13-(4-methylpiperazine-1-sulfonyDpropyl]-8-
azabicycle[3.2.1]oct-3-yl}amide
(\N/
@ ¢ o
o
X0

25 The title compound was prepared using the method described in Example 12 by

replacing in Example 12, Step (a), N-acetylpiperazine with 1-methylpiperazine. (m/z):
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25 [3.2.1]oct-8-yl}propyl ester O r- 0 N~~O NN~ NH N 0 63 WO
2006/094063 PCT/US20061007284 a. Preparation
of4-acetylpiperazine-I-carboxylic acid 3-chloroprooyl ester
wé Mindiisenrropylethylamine (0.10 mL, 6 mmol), followed by pcrjusaovsmnrzss
3-chloropropane chloroformate (471 mg, 0.3 mmol) was added to a 5 mL
Melapscyiad @&?ﬁﬁi@&&;@;ﬂﬁma@dﬁd %tlnagoaetéaﬁdmn% @ﬂﬂngb%ck 10-
issoly ichlgromethane (1 m e 5 reaction mixture was shaken
4 Cgt%é‘rﬁ SOt GrB B ab6lEs 11, then evaporated in vacuo to yield
the title intermedlate as an oily residue which was used without further

trea ent E:I?T;g eb?sfdé qlesteyilnlg ?5”}‘)%-%“310&%7 rﬁ‘&iﬂn?émﬁl 3X SX

5 actd. (11§ 312353 ogyeth WRIRRBFIY Hoct-8-yl
o rﬁgt R SO B EO 7 oct o

NN’ dllsopropylethylamine (O. 05 mL O 3 mmol) IJ\
1-isopropyl-2-oxo-1,2-dihydroquinoline-3- carboxle aﬁz/YIS 3R, 5R)-8-

azabicyelo[3.2.1]oct-3-yl} ami e ) were added to the
product of the previ |n DI\;PF (1 mL). The mixture was
shaken at 85'C for 2 Oconcentrated in vacuo. The residue was

dissolved in 50% aqueogsi\acetlc acid (I mL), 15 then purified by
preparative HPLCto yield the title compound. (rn/z): [M+H)+ ealcd for
C30H®iNisEsBEMLd Yatrigp 550 wirdhametheahiegarad Mrened-Edby

10 rep M&QMHB%&{%H@ ig) ﬂﬁfac!akﬂp%éﬁmﬁéew% 2RSS 10f1cthanol.
4-(tetrah

nran-2-c onygpl erazine-1 20 carbox lic acid
ilid IR SRES f[t&%ﬁgﬁ&é 25 Ko 0: 0y B aUSD tme (anal. HPLC.
10-2arh ony)BrRINO 8z akig)y€lo[B) udjoct-8-yl}propylester 10 0 NN~N N ~ N
O The title compound was prepared using the method described in
Example 20 by 25 replacing, in Example 20, Step (a),
1-pipsrazjiellylefyanoae il ppragin-1-yto-1,2-dihydrogninoline-3-
15 (tetredrpanofiicanid ) SHEIENGB -Grdindiitvibihinglech taidar31Lh5N506
607 s3difofgud opyl]-8-azabicyclo[3.2.1]oct-3-yl} amide
I
N

o} /\\/\-S N
g o
el
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The title compound was prepared using the method described in Example 12 by
replacing in Example 12, Step (a), N-acetylpiperazine with dimethylpyrrolidin-3-ylamine.
20 (m/z): IM+H] caled for CooHgaNsO4S 558.30; found, 558.3. Retention time (anal. HPLC:
10-40% MeCN/H; 0O over 6 min) = 2,20 min.

Example 20: Synthesis of 4-acetylpiperazine-1-carboxylic acid 3-{(15,3R,5R)~
3-[(1-isopropyl-2-0x0-1,2-diliydroquineline-3-carbonyl)amino]-8-azabicyclo-
25 [3.2.1]ect-8-yl}propyl ester

@@ﬁf
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608.4. Retention time (anal. HPLC: 10-40% MeCN/H20 over 6 min) = 1.7

min. 64 WO 2006/094063 PCTIUS2006/007284 Example 22: Synthesis

of 4-methanesulfonylpiperazine-I-carboxylic acid 3-
wilR03Re2R)-3-[(1-isopropyl-2-oxo-1,2-dihydroquinoline-3- C%E?M)&mm%s 4

8- azabicyclo[3.2.1]oct-8-yl}propyl ester 000 XON ~~O N N"S \

a. @épl%émef@m%w}geﬂ%@ﬁe@ﬂﬁ%%ﬁﬁ%'391&'5‘39”10}981%9\; % xla?ed in

Example 20 by replacing in Example 20, Step (@
|-piprizHipQnremmist @W%(‘i%@ﬂﬁy@mf@ﬁl)}l fpib@‘f‘eftme3(¢ﬁb)r€[mdﬂdiw

LhiBﬁlRﬁnﬁ@fe@ﬂﬁ HALND 962108828 ufrund, 2384, Releplie @otﬂiﬂﬁmg%n al.
mhq -40% McCN/H20 over 6 mlrr% 1.74 min. 10 Example

'p§§}3f]i?ﬁe3|s%?eg“ﬁ§?d}% Rbierthiamel &@ﬁﬁdd@lélshiommeﬂmm (I mL). The
5 reafti, 8RB (hdsepropydr? tox@ukurRycroainglin, e:3:cahemll i

aming o c 0 lloct-8-yl}propylester 0 N'OH INHV'i N O The title
vacggmp)éﬁ%lﬁ vf\%lcs{i p);epéflee s ﬁfﬁ%é METRSEedsRishoey H?‘E]x‘ﬁﬁ?ﬁl‘ét Spthyr
ireatB¢mplacing in Example 20, Step (a), 1-piperazin-Il-yl-ethanone Wlth.
b, 4 mﬂ&%m&%&q %uééh e o 0 e 2.

ad\ S

WA I 9—%- o1y MW‘ 10ct—- 1 rolester

min) = mln Xampile Z; y

10 o aobi e ARy R R AL SHSSRpEY 20y amine (0. 05 mL, G 3

moldlysapronypEatobsdvdininaling:seathanaeiol fazah
az 1 %%)5% L}Ethy? -carbamic acid methyl ester off P2

3-yltammde (45.3 mg, 0.1 mmol) were added to the product of the
prevxous step dissolved in DMF (1 mL). The mixture was shaken at 85 °C for 24 h, then
concentrated in vacuo. The residue was dissolved in 50% aqueous acetic acid (1 mi),
15 then purified by preparative HPLCto vield the title compound. (m/z): [M+H]" caled for
C3oH4:N505 552.31; found, 552.4. Retention time (anal. HPLC: 10-40% MeCN/H,0O

over 6 min) = 1.56 min.

Example 21: Synthesis of 4-(tetrahydrofaran-2-car bonyBpiperazine-1-
20 carboxylic acid 3~-{(15,3R,5R)-3 -[(1-isopropyl-2-oxo-1,2-dihydrogquinoline-3-
carbonyhaminoc]-8-azabicyclo[3.2. 1oct-8-y1} propyl ester

O 0
Q N/\/\OJJ\Nr_\N’L\f)
N
Crpt
NS0

A

The title compound was prepared using the method described in Example 20 by
25 replacing, in Example 20, Step (a), 1-piperazin-1-ylethanonewith piperazin-1-yl-
(tetrahydrofuran-2-yl)-methanone. (m/z): [IM+HT" caled for C33HasN506 607.34; found,
608.4, Retention time (anal. HPLC: 10-40% MeCN/H,0 over 6 min) = 1.7 min.
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65 WO 2006/094063 PCT/US2006/007284 a. Preparation of
i-isopropyl-2-oxo-1 2-dihydrogp noline-3-carboxylic acid {(1S3R,5R)-
8-[2-(2 2-dimethoxyethylamino ethyll-8-azabicyclo[3.2.110ct-3-YI}anmide
wozddbnemaxy-I-ethylamine (4.2 mL, 39 mmol) and PCT/US2006/007284
NAP-diisopropylethylamine (4.53 mL, 26 mmol) were added to a solution
Of 13%%&{9@422 Q¥ ﬁtﬂ.&lﬁawmumgﬁ%éy% hoybia agid HlPe acid 3-
QBEQTK 273-9lY Q) Wﬂ-&[@&a@@w fﬁ@ﬁh&ﬁ&% S hamino}-s-

hydrﬁ%@ygg[gdtﬁﬁc@,ggl}}ﬁ@mErgcg} in 30 rnL of dichloromethane. After
the mixture was stirred at room temperature forEbout 4 Eplnutes sodium

triacetoxy- borohydride (3.86 1] iedy-the mixture was
stirred for about 4 h, ﬁng reducing ageht was quenched by
adding water (20 m wlylto the 10 reaction mixture in an ice bath. The
mixture was diluted with 280 ML, of di.chloromethane, and shaken in a
funnel before collecting thie organic layer. The organic layer was washed

5 withihiing1 620 mplohand & @%yaﬁed&@im@e@mamaplﬁmmo by

ron R BB LR o TR T sl A o g e

PipGAGHAgINAD 4 BPI20c fadrfcly CHUAXMYS. FR%epay &tion, 588 2 Retcn’uon time
SBR U r yl-2-oxo-12-
(anélh%%)#) qglé’ntgﬁ%,%‘\g car (;3ny(f)Ver mﬁS’— 1"?2%““\'/

8-azabicyclo[3.2.1]oct-8- yI}ethyI) -carbamic acid methyl ester Methyl

10 chlopQigpRe (0w ks 3; '\H\héjﬂsé)ﬁfi?&eﬂﬁé%%”%me 20
©. 6 i@*ﬂz?’s?ﬁﬁ A’ﬁ? f» -8 g%ﬂll Eﬁ% "191'31 e- -Larbonyl)ammo} -8~
1-isgpsaiy d’{) XD 1 f_ iy dra mg line-3-carboxylic acid
{(1S,3R,5R)-8- [2 (2, dlme oxyethylam mo)ethy -8-

azabicyclo[3.2. 1]oct 3- yl}amldg sglyed in
dichloromethane (25 nil).in ah i¢€ % The mlxtur“e as stirred at 0 C for
2 h, then stirred at rr%l'i'ur overnight. The mixture was diluted
with dichloromethane m 9, and 25 washed with brine and a saturated

sodium carbonate soluti fter drying over MgSO4, the organic solution

WaS’L%%@RW@&%%HM@%@ ielghamodyeresidue dhatwas:Aissaed 20y
50% aqueous aceton|trllep¥ﬁw%n purlflegd l:? preparative HPILC to y%ﬁd they

15 replaping bkt Men (L ijperazied 1 wipaeneauiu Ad b Rsidine:
(nz@??lﬁ+§1]ﬂf§l@@&@ﬂ@%ﬁgg@ LDrgihydroxsmetinyi=s(2-{d&a@Ron time (anal. HPLC:

ISOR opyl -2-Q oy 30
103 d\‘%?% {holhers84p nylza%m& 8-aza-bicyclo[3 2

1]oct-8-~I1}-ethyl)- carbamlc acid methf ester A solution of

(2,2- dlmetl?% éz ]{S(llS |so ngml )
20 dl; Oisq) oy r]%_ oxo- HYg requ me ca¥ﬁ| Sél)giﬁli] _{ a }‘;%r

ﬂocl-S-yl}ethyl)-carbamlc acid methyl ester
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methyl ester (236 mg. 0.367 mmol) in 6M HCI (5 mL) was stirred at room
temperature 35 overnight. It was Lyophilized to yield the title intermediate
as a hydrochloride salt. 66 WO 2006/094063 PC'17US2006/007284 d.

wyBESHSes [2-(4-acetyl-pi ep razin-l-ylethyll-(2-{(1S 3R peyyusaonmurass
5R)-3-[(1-isopropyl-2-oxo- 1 2-dihydroguinoline-3-carbonyl aminol

 posazaniexclg-(3.2.1-0gt:8-yl C%Q%M&? s\ 884 1(153R 5R)-

B2 Ve ety b 1loct-3-yl} amide
NN unsopropyl e[nylamlne 57(0.07 mL, U 4 mmo[ and sodium

triad@td¥iyisthonyd rmhy@gzverﬁgz ERRECTREINET f\éﬁr’déasw&gﬂﬁﬁlﬁﬂﬁmme

a

(4. S@M@@'MSW@J@X@&@ 619 3R R 0B 1(stsRemRylAex 2 Uidydroquinoline-

dih droqumollne 3- carbo aminol-8-azabic clo[3 2.1]oct-8-yl}ethyl)carba
S P A e el ot et A
y1} AR SNRS BRAKRRIAES . K?»Ognltemm{mﬁemﬁ&mﬂﬁienﬁ@@nﬁmtedﬁm the
vacuo, yielding an oily residue. The |due was di solvedl 50%
mm&ﬁﬁé‘ﬁ‘%%&@uﬁt ELloh eﬂﬁiﬁmﬁ‘tﬁffgd& ou[grep% BULS I§ﬁ5?ﬁ 16'5ie éythe title
&glmmmcﬁf(@l R.2[Mrhbt) wasdaddbr mz»mﬁm@%sw&asfmw; B95iRen

Retention anal. HPLC: 10-4Q9 N/H, I 02 min
the ﬁ%ﬁ%‘ﬁ}'fé 1fén gn% ﬁ%nﬁ Wa'?, quencheg éy mg wh er ﬁ?spgwﬂyzlo %@
reao@ﬁaﬁ(tﬁ@?eﬁﬂ)iwémpﬁ”chlpyi}ﬁiom\’@@dihydl r@ith 800 mL of
ascriinalng:E carbanaminelRArabiexiala 2 IR LEUIEIN- [ donganic

me esuffonylpiperazin-1-ylet:hyl}-carbamic acid methyl ester 0YjO

layerwhsvashid Wi DI THenidered mprovitehaes praPasad Asisg i ohetkisd
ovepﬁ/ﬁg@ ed.ia ?&]B@l 24 areRIagINg i FoRmPIenZd e Rstin the next

I-piperazin-Il-ylethanone with 1-methylsulfonyl 20 perazme |n/z) [M+H)+
stercaidepro feheHIGNBR S (@4 Y HHlntt s PoCr Nﬁ@ﬁ"ﬁ% o dphac
472HPLC: 10-40% McCN/H,O over 6 min) = 2.11 min. Example 26: Synthesis

of [2-(4- dnnethxrcgggf ]rgg}g iperazin-1- %/R) etl 1]-(2-

ALt
-y}}ﬁgﬂgny’?; af?é.l% e ablucltlléé_ulyletBSlEl 0 %nil\?q
VtI O The title compound was prepared using the method

destDbfl ihIExdonple«dd.by5 ml, 3.58 mmol) and N,V -diisopropylethylamine
(0.62 ml., 3.58 mmol) were added to a cold solution of I-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carboxylic acid {(15,3R,5R)-8-[2-(2,2-dimethoxyethylamino)ethyl{-8-

m"p-:g

azabicyclo[3.2.1]oct-3-yl}amide (1.53 g, 3.25 mmol} dissolved in dichloromethane (25
mL) in an ice bath. The mixture was stitred at 0 °C for 2 h, then stirred at room
temperature overnight. The mixture was dituted with dichloromethane (200 mL), and
washed with brine and a saturated sodium carbonate solution. After drying over MgSOs,
the orgauic solution was evaporated in vacuo, to yield an oily residue that was dissolved
in 50% aqueous acetonitrile, then purified by preparative HPLC to yield the title
intermediate. (m/z): [M+H]" caled for CogHagN.Og 529.29; found, 529.3.

c. Preparation of (2.2-dihydroxy-ethyD-(2-{(15.3R.5R)-3-[(1-isopropyl-2-0x0-1,2~ ‘
dihydro-quinoline-3-carbonyl)-amino}-8-aza-bicyclo[3.2.1]oct-8-yl} -ethyl}-carbamic
acid methyl ester

A solution of (2,2-dimethoxyethy)-(2-{(15,3R,5R)-3-[(1-isopropyl-2-0x0-1,2-

dihydro-quinoline-3-carbonyl)amino] } -8-azabicyclo{3.2.1]oct-8-yi}ethyl)-carbamic acid
methyl ester (236 mg, 0.367 mmol) in 6M HC! (5 mL) was stirred at room temperature

overnight. It was lyophilized to yield the title intermediate as a hydrochloride salt.
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replacing in Example 24, Step (d), 1-piperazin-1-ylethanone with
piperazine-l-carboxylic 67 WO 2006/091063 PCT/US20061007284 acid
dimethylamide. (in/z): [M+H]+ caled for C33H49N705S 624.38; found,

vo34edeRetgntion time (anal. HPLC: 10-40% McCN/H20 oves&rmiddis oo7284
2. 07 min. Example 27: Synthe5|s of [2-(1,1-dioxo-|

1

: 72%8 728 2 AL QHIROTH im £ '!
a@;dqg@{lg@ég 3 2. 1]oct 8 -yltethyl)- caralc acid methyles e
--'~0O O The title compound was prepared usmg the

metﬁopdpﬁaa&é%eﬁemﬂeﬁzaﬁ{aﬁe%w pnsilatidg Hieesrrglesbalayes (d),
5 (0. aimgmmewaha@mwmam@m@cﬁmwﬁﬂd fodiaxide. (mimkolMdid+

df 30H 02.2 tion ti l.
o T T SR R s, Lo
dihgfirb<isoptopyl-2adxoxt ) 2rdilnyids aguinolite Bﬁﬂmrm&yMﬁﬁﬂﬁi’ba&mc acid
me { 2- carhar razins I

r&gﬁtﬁéﬁﬁgl ony a{m?r%%%c?ejtﬁle{) Laz[a |(r:];1)?: %Bg Hi6ct- %1 LVEf shakep at
TOOQ NFEIRCIR NN, KD O e itk Uompmndewagpremayeamsm o

10 resfRINOM dlesqubed, Bpbxamales2 240 SURSH '%iﬂ%;%ﬁ%@%@;g St? Ator s b

In Example 24, Step (b), methyl chloroformate

to W&ﬁk}‘fstﬂﬂ]ﬁ?ﬂ}}léﬁl’éﬁd &R ERAplecaled Sie Eiﬂ’}ass}fﬁﬁaél%fzﬁilfymﬁ;aﬁ?ér?e
Retdamrepiacedwitrpiperazine; hearkouytic.acid dimgthylamigs to yield the
titte compound. (in/z): [M+l1]+ calcd for C32H49N705S 644.35; found,
644.4. Retention time (anal. HPLC: 10-40% McCN/H20 over 6 min) =
2.7 EmimpES295i8gnihe s ihodg KesrIBad Iy Examrles 486 AN diny dro-
15 subgiitutingetbecapprpaliaiaifcRgenibithadallowing comparglsdisied in

Tabieea Habewarenyipnaiedidit all«whifleccompaunds alctagrinvention, the
guinolinone-carboxamide is endo to the |

OYO
N/\V,N\/\N
ALY S
N 0/%0
PN

The title compound was prepared using the method described in Example 24 by
replacing in Example 24, Step (d), 1-piperazin-1-ylethanone with 1-methylsulfonyl-
20  piperazine. (m/z): [M+H]" caled for C3HyeNsO6S 631.32; found, 631.2. Retention time
(anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.11 min.

Example 26: Synthesis of [2-(4-dimethylcarbamoylpiperazin-1-yl)-ethyl}-(2-
{(15.3R,5R)-3-[(3-isopropyl-2-oxe-1,2-dihydroquincline-3~-carbonyl)amino|-8-
25 azabicyclo{3.2.1]oct-8-ylI}-ethyl)-carbamic acid methyl ester

L o

Y

o \WN/\/N\/\N/ﬁ
Corb T Ty

N O O

N

The title compound was prepared using the method described in Example 24 by

replacing in Example 24, Step (d), I-piperazin-i-ylethanone with piperazine-1-carboxylic
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azabicyclooctanyl group. 68 WO 2006/094063 PCT/US2006/007284
Table I N4- bW NH a N O (I0 No. a NN' Q VV Mel. Formula ~'alc'd Obsd
+H} [M+HI 1 1 8(0)2 NS(0)2CH3 C2SH41N506S2 608.25608 212 C

wabQLAN6a5E3) NC(O)OCH7CH3 C30HA3NS506S 602.31 602.2¢3/<20b6/007284
N{S(0)2CH3} NCII3 C30H5N504S 572.34 572.3 4 1 2-W S(0)2

. N(CH2)20H C291 s 74,

oo T 2 oG o o BT 9 e A BT

Ret80)y2 NGH atetr BB dFol C39MAVINGTES Rurarc 291 1 2N B{B)2
NCH2C(O)N(CH3)2 C1H46N601S 615.34 615.3 8 1 2 N S(0)2
N(CH2)3CH3 C31H47N504S 586.35 586.3 9 1 2 C S(0)2NII NH
C2damub0ds Srmisgisail3-(d-tiere- HohivepielaHaikebuis2-

5 544{Q@é£é§)§1l@ﬁ®1@ﬁ@%2@ﬁég%\ft& oguine ineshomiepale miwoLS-

58633hipysiol BN {atbo v e Nembmtia BRI 6¥E S 538.33 588.3

13 0 2 C N{S(0)2CH3} N(CH2)20CH3 C31H47N505S 602.35 600.3 140
2 C N{S(0)2ClI3} N(CI12)2-pyrrol-1-yl C34K44gN604S 637.36 637.3 150

2 C N{S(0)2CH3} NCH2-pyridin-3-yl CQH46K604S 635.35 635 16 02 C
N{S(0)2CH3} N(CH2)2NHC(O mﬁ%«@ﬁms.% 645.3 170
2 C N{S(0)7CH3} N( JN(CH3)2 C33H50N6HBS 659.37 659.3
18 0 2 C N{S(O)2CH C(O)NHCH3 C3314s0R1605S 643.37
643.3 19 0 2 C' N{S(0)2C|13} N(CH2)3C(O)N(CH3)2 C34H52N605S

657.39 657.3 20 0 2 C N{S(0)2CI13} N(CH2 2NHS(%2CH3 |
c31HugissaprssBisyaspLpaed ‘eﬁ@@h@{@%@;}%ﬁéﬁ} o B REERS) S|

10 repgig’i%E' SR ﬁ?@t@iﬂ(@)zq Bipfedalid CiR{2GHB thiomorpholine-1,1-
N(CH2)2S(0)2N(CH3)2 C33H52N60682 693.36 693.3_.12312C .
601\519366%2‘32 Ketenlion time

o N BY K ISP AL ONS 645 Kb

(anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.16 mm.

Example 28: Synthesis of 1-isopropyl-2-0x0-1,2-dihydroquinoline-3-
15 earboxylic acid [(15,3R,5R)-8-(2-{]2-(4-dimethylcarbamoylpiperazin-1-yl)-
ethyllmethanesulfonylamino] ethyl)-8-azabicyclo[3.2.1]oct-3-yljamide

O N/\/N\/\N |
Y S

The title compound was prepared using the method described in Example 24

20 substituting the appropriate reagents. In Example 24, Step (b), methyl chloroformate was
replaced with methylsulfonyl chloride. In Example 24, Step (d), I-piperazin-l-ylethanone
was replaced with piperazine-1-carboxylic acid dimethylamide to yield the title
compound. (m/z): [M+I-I}+ caled for Cs2HaoN;OsS 644.35; found, 644.4. Retention time
(anal. HPLC: 10-40% MeCN/H;O over 6 min} = 2,77 min.

25 Using the methods described in Examples 1-28, and substituting the appropriate
reagents, the following compounds listed in Tables 1-5 were prepared. In all of the
compounds of the invention, the quinolinone-carboxamide is endo to the

azabicyclooctanyl group.
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24 1 2 C S(0)2N(CH3) N(CH2)20H C31H47N505S 602.35 602.3 251 2

C S(0)2N(CH3) N(CH2)20CI13 C32H49N505S 616.35 616.2 26 12 C

S(0)2N(CH3) N(CH2),-pyrrol-1-yl C35H50N604S 651.38 651.3 69 WO
wWODARE3 PCT/US2006/007284 No. a bj X Cale'd Obsd g MY Mk uo7254

Formula M+H IM+Il] 27 1 2 C S(0)2N(CH3) NCH2-pyridin-3-y1

CsH48N604S 649.36 649.3 28 *%geé(O)ZN(CHB)

N(CH2)20C(O)N(CH3)2 C34H52 673.38673.3 2912C

S(0)2N(CH3) N(CH2)20C(O)NII- 657.3

30 1 2 C S(O)2N(CH3) N(C
671.4 3112C S(O)2N(CH 3 N(C

(CH3) N(CH2)2N(CH3)S(0)2 693.36 693.3 -
2 C S(0)2N(CHO) N(CH2)3S(0)2N(CH3)2

679.32679.3 3
-CH3 C33HszN6Y

ZW?%&W

2NIIS(0)2CI-13

3 C34HszN60sS
605S 671.41
321-I50N60682

07.8 34 1 2 C S(0)2N(ClI3) NS(0)2C13
636.2 350 2 N S(0)2 NS(0)2CHS3

C34H54N606, 707. 37
C301145N506S2 636~

] L,ﬁa’Hd IN506S2594.25594:2-36 02 N-S(0)g NC(O)OCH,; \JE"é(‘ﬂZC‘ szon
No. | N5bie® 588.29 588.2 37 0 ¥N 8(0), 0 C26H3pMabIer 826 Bl 28 BROME)
1 NS (Bz MO 2-tetrahydroyt ﬁ@(bmusOsS 600 @gaﬁgﬁ o) gyra:n@’@?é@sfﬂ) &2
Q MNOCH2CLONNLCH2Y 2N HAANAGNOL 33-601-3 0.2 N-SH{O)2
=) NUTZU{UN{ ST 55-6
2 | NG A Ero01 21 L o ey Cob NGRS 1 BAN S2
3| N-pyroiiN4S(PECHHAONG04 5 G3.30 593.2 42/ M@, | 572.34 | 5723
4 | NCHR-pWidin-4-yI C3ZHAPNR@So807 316072 A3¥aN S(@)3 30| 5742
G .,) 20H-28H4INE0S-560.30-560.2--44-0 2 N-8(0) -NCl-13
5_| HAHUNSYA8 530.20 530° AR5 Kb )Ry eR0) R | 6213
6 | G3OH4B 68 602.31 GOZBEHﬁt@@l@N{S(O Zg (O)GEI-H@SS 614.3
O30H4BN505S 1586 31 5881304710 2 C N{S(D)FCH3] NS(O 2CF3
7 | CzoHA0ERB06S, 676.25 |8TERCAINETEIN{S(BHEHRONCHRERS4 | 6153
g | G30fG, FSi504S 626.31 62@1285&93@132 C N{S(QZERIONCHZRICHO)INERS
R LACNIANE Q. A1 - [ lile} 50 O 2 C N{s/ N2 IR) l\l r‘H" PFQ
o | 4l LS oo 4‘6”3; > SN NOS 5250 | 544.3
10 |12 NS0 NCH; CosHaNsO,8 154429 | 5443
11 1ol 2| o | N{S(O)CH,} N(CH,)CIH, CayHN:0,8 | 586.33 | 586.3
12 o] 21 ¢ | N{S(O)CH;} N(CH,),0H CaoHasNsOsS 1 588.33 | 5883
13 10} 2i ¢ | N{S(0)CHs} N(CH,),OCHj CuHgNsOsS | 602.35 | 600.3
15 [0} 2! € | N{S(0),CHs} NCHp-pyridin-3-y1 | CouHaslNeO,S | 635.35 | 6353
16 |0} 21 ¢ | N{S(O}CHs} | N(CH,):NHC(O)OCH; | CypHlsNOS | 645.35 | 6453
18 | 0] 2] C | N{S(0)»CH;} N(CHp)C(OINHCH; | CyaHsoNeQsS 643.37 | 643.3
19 | 0| 2] ¢ | N{S(O),CH;} N(CH:C{OIN(CHa), | CoHapNe0sS 1 657.39 | 657.3
20 0 2 C N{S(O)gCI‘I;} N(CHZ)ZNHS{O)QCHS C31H43N60532 66532 6653
21 | 0] 2] C | N{S(O),CHs} %g?z)zN(CHa)S(O)z Ol N0, | 67934 | 6793
22 | 0} 2] C | NIS(0),CH;} N(CH21,S(0)N(CHs)s | CasHopNeOsS, | 693.36 | 693.3
23 | 11 2] C | S(0)N(CHL) N(CH,),CH, CuHoN:OS | 600.37 | 600.3
24 |1} 21 €| S(O)N(CH,) | N(CH,),OH CoHaN;OsS | 602.35 | 6023
25 | 1] 2] C T S(O)L,N(CH,) N(CH,),0CH; CpHuN;0sS | 61635 | 616.2
2 |11 2] ¢ | S(0)LN(CH,) N(CH,)y-pyrrol-1-y1 | CysHsoNgO.S | 651.38 | 651.3
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51 0 2 C | N{S(0),CH3} N(CH2)2CN C33H44N604S 547.33 597.2 52 0 2
C N{S(0)2CH3} N(CH2)2S(0)2N(CH3)2 C32H50N606S2 679.34 j 679.2 J
53 0 2 C N{S(0)2C113) NCH2C(O)NH2 C3CH44N6059601.33 11601.2

wd DR Go{$(0)2CH3} NCH,C(O)N(CH3)z C32114sN605S 628368697254
55 1 2 C S(O)2N(CH3) NCH2C(O)N(CH3)2 C33H50N605S 643.37 643.2

2

56 112 € S(O)2N(CH3) NGH2C({O)NH2 - €31H46N6055-615-34F-61 Bied
Ne. |57 b A S(0)2N(CH3) N&H,CF3 | C, H44FNGS. 640082464 1\2’+ 1
27 |J(QIANSHPN2)2CTINCRYFRIBNADAS 503 3h0pm2 TRMAd | 6493
2006/0940631 Pr US20061007284-Ne-a-h-X-O0-\W-Mgl_Formula.Calc'd
28 | hb2HG- SR NATE) 59 1 B SN CHEP &SN | 6733
20 |GBZHASNBDRS@RY.36 629X BROZE)SIB)2N(C M%HZ 2ENBY | 6573
CB2HA6N604S.611.33 61136H 2 C S(0)2 \I{(l‘fi C(0)CHZOCH3
30 | ER2HATRNEDEE@R0.34 6303 ED T I Slon2N (éﬁ@}“ﬁ&@wc:ﬁ”-‘” 6714
31| GPAFE4NGIARGYT.33 SOYMOBBINICGMSIODZEHINBB)2 C679.32 | 679.3
I333N4D 57922579 -CME)ET-13FS(0)2
T ;oY)
32 |¢bB @§@Pé’5§ %3 27 54?(3% Y}é t‘iﬁé}’g&?@( DINGRIBYRS. (03 -0 | 9932
33 | ¢PIHA] N@z@%ﬂ‘@% S 72 ChD A NORGIO)OGH N 8(9)2 70737 | 7073
Ci3m3s 2-67-0-1 C N{C(O)-pyridin-4-y[} 3 (ﬂ%? _—
34 | EB3H3Y 28 6062 BE TS N N{S(O)2elidj{er)2 67628 | 6362
35 |NS{ORCHEF3 C"F|45F3N6‘II16)82H‘3’19 30 7102 6PORN | 594.25 | 594.2
[ S HCH2)2 S(0) 21528 it 3N 652 622:28 6222 762N
36 :@: & V):Pu'fur‘uo\') NC(OIN(CEIZ)2° C32HAINT( ﬁ“gqg_ﬁ‘%kgﬁﬁg 1102
7 | R|R{SIOIEOH3Y(CH2)2 | N‘:'R))ZN(CHS)Z C31H4oNFESS 680°342%680 272
15 | 6248 % NIEH(0)2CHIHCHARING@IMHCEHS € ‘#ﬂﬂ ég(g 680.35 63004
7302 N S(0)2(CH2)2 NS{G¥e(E#I3)2 C281141 30560.2| 74 0
39 | 212 5(0)2(€r2)2N(CH3) NE@YNONGHE32FT4ENEOES 623B65620621.3
502N 2(CH2)2Z 8(0)2:&Z8H4UNALI6321593.25593. 2178031 G 5143
401 8{0)2tGH2)2N(CH3) S(0)7 GRIFAZNA06S2 607260 770 2 N
41 1 B(Q)2d I-sl@j% NS(0)2CH3 &ng@gﬁSZ 622 2.2 RS78 QSQ:—SNO 593.2
” (O)2(CH2)2 NC(O)-tetrahydro- ~C33HA7NSO68 61232 642 frranr 2=yl
42 gqyrf;‘ 2(CH2)2.NS (i({ ’% FAhadE ‘i%o%éz 690 %%g 33&',2_
43| 801 M NSE9)2(CH2)2 NS &%ﬁé@ﬁs C3cH45n508'52%36. 260686 2560 2
44 1 0] 2] N | SO NCH;, CoHwNsO,8 | 53029 | 530.2
46 10] 2| ¢ | N{S(O).CH;} NC(O)CH, CioHNsOsS | 58631 | 586.3
47 1 oi 2] ¢ | N{S(0)CH;} NS(0},CT, CooHoFaN,OS, | 67625 | 676.2
49 0] 2! ¢ | N{S(0),CHa} N(CH,),C(O)NH; CailliNgOsS | 61534 | 615.3
52 6! 2| c | N{S(O)CH;} N(CHz):S(0%N(CHa)a | CooHsoNeOS, | 679.34 | 679.2
53 10| 2] ¢ | N{S(ORCHs} NCH,C(O)NH, CioHygNeOsS | 60133 | 601.2 |
55 11] 2] ¢ 1 S(ORN(CHy) NCH,C(O)N(CH, ), CasHsoNsO5S | 643.37 | 643.2
s6 |11 2] ¢ | S(O)N(CH,) NCH,C(O)NH, CaHlieNe0sS | 61534 | 6152
57 |1l 2! c | S(ORN(CH;) NCH,CF, Co:HuF:N:O,S | 64032 | 640.2
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81 0 2 N S(0)2(CH2)2 NS(O)2CH(CH3)2 C31F247N506S2 650.31 650.2
82 0 2 N S(0)2(CHZ)2 NC(0)6C--H-3 C30H43N506S 602.31 602.2 83 0
2 N S(0)2(CH2)2 NC(O)N(CII3)2 C31H46N6055 615.34 615.2 8403 N

vt Qpgkfeddgd? NC(O)CH3 C31HASNS05S 600.33 600.2 85 Opk-frysavncmnrass
S(0)2(CH2)2N(CH3) NC(O)OCH3 C31H45N506S 616.33 616.2 86 0 1 C

F— TS(O)2(EH2)2N(EHS) NS(P)2EH3-EoH45N50652636:30-636,2-87-0-2.C
No. | N{B{3)2@H3} S(0)2 C28HABN40682 593.25 5981 B8 @1aC )cméﬂ{]
59 ';2 Q4 20b1 S 5571298B o RHP 2 CNIG 3}SW)% 6292

CROHAPNA0BS 573.27-573.2 90 0 2 C N{C(Q)-pyridin- A yl}.5(0)2
60 | EaBa1NEImEERD.30 6203 8ar0NLC N(C(Of B> coFHsENAS 2
61 1952529 W(Zﬂll WO W”WQWQCTMWO@W 28454 a B .2

W Mpk L,aic'o E}Q'T'I‘IJ 9201¢ NHGHS}$5(0)2

62 vo%ﬁégmqg @ EE8 275582 9301C N{r‘(mr\lh?i &{(“)\? 355972
63 | CpVHRYNEEYE Hai 27 5448094 0 2 N N{S(O2MNELR2A(CHIZ2 | 5792
g4 | DIS(Q)2 mm&mwm&smo 34 680.2 9&@%&05 54327 | 543.2

N{{D O) 7L 1D\ H )’ i\\ I\ILCI_IO)L c33 [Tl NTaYay ol a3 sl ] 1Jn_l‘7a.’) (a¥ad
6 g1 {s&(\ ant(gk %éx(c:Hf‘?) NC(O\O,QH;L(EZ"H @Eﬁ% 82%%2@6%732’
66 | 9710 2 NNEERIISRIEH3)2) &, )2 NC(0)CH3 @@%1%570555@4?45.375592
67 |8t 93{@(2’)%'?4&5(@)2 (&HR)2}(CH,)2 @SSQ?QﬁL/(;QLdg?Z 60628 | 606.2

'C3 HS NQOLOD 7N NO.2. 00.N.9 l\\l N\S\:} ZN\CHB LI\N‘I_I’) 2SI\
63 | Bl NEGRE: C@Sﬁ% LWB/ KTNSO ZeHs o ﬂaﬁg%%’s 7152
69 | 631|32 Géiﬁ@)eﬁi@}zq&&l{)( )OCH3)(CH2), 101 2T+ NSO)RCHIRTCH) | 622.2
| YU R AR 02T EOOBSN [ s [t
71| QYo R S E R R IS e ne 0k ek s %85 | 1820 2§02
72 | DGIQ)OTHINOH2JNS( O FRN(ONB)2LC 32HAONTD6S650.36 B602 |106.9

T NCINE ISHCH, N IRk 7dr0:“C‘3§F§q_ ' ' . ]

7 ﬂé;azrql\ﬁ Wg%ﬂw%&%cﬁma SI)3 CI0HAINBBS |
74 | 8bd! 99| atFIFCH)N(CH;) (ON(CH.), CutlaNGO.S 1 629.36 | 629.2
75 O 2 N S(O)z(CHg)z S(O)z CZSH4UN40582 59325 5932
75 | 0l 1] ¢ | S(OR(CH;LN(CHs) | 3(0) C29H42N40632 60727 16072
77 ol 2] v S(0)(CH,), NS(0).CH; CooHN;O4S, | 62227 | 622.2
78 1 0] 2] N| S(O):(CH,), gﬁ?;g;;;rahydm" CasHarNsO6S 642.32 | 642.2
79 1 0| 21 W | S(0)ACHy), NS(O),CH,CF, CyeHaFaNL0eS, | 690.27 | 690.2
g0 | 0| 2| N | S(O%(CHy), NS(0),CH;CH, CooHaN;OeS, 163628 | 6362
81 | 0] 2] N1 S(O)(CH:): N5(0),CH(CH;). CaiHaNOGS, | 650.31 | 650.2
52 | ol 2] | S(O)(CHy), NC(O)OCH,; CoolloN:OsS | 60231 | 602.2
83 |02 N1 SOR(CHy), NC(O)N(CH;), CyHuNeOsS | 615.34 | 615.2
g4 10|31 N | S@)L(CH,), ' NC(O)CH; CuHisNOsS | 60033 | 600.2
85 1 0|11 C [ SCOOL(CH),LN(CH,) | NC(O)OCH, CyHiN;0:S | 61633 | 616.2
26 0|1 C | S(OR(CH)N(CH;) | NS(O),CH; CaolasNsOS; | 636.30 | 636.2
87 1 0|2 ¢ | N{S(0)CHs} $(0) CosHaoN06S, | 59325 | 593.1
88 1 0] 2l ¢ | N{CO)CH;} () CoolLgNLOsS | 557.29 | 557.2
89 {0| 2! c | N{C(OOCH:} 5(0). CroH4oN,06S 573.27 | 573.2
90 | 0| 2| C | N{C(O)-pyridin-a-yt} | S(Oh CasHyyN:OsS | 62030 | 6202
91 | 0] 1] ¢ | N{CEOm S(O), CoHagNy0s8 | 529.26 | 529.2
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107 0 1 C N{C(O)OCH3}- S(0)2 C31H45N506S 616.33 616.2 (CH2)2N
CH3) 108 0 2 N N{C(O)N(CH3)2)(CH2)2 NS(O)2CH3 C32H49N705S
644.37 644.2 109 0 2 N N{C(O)N(CH3)2}(CH2)2 NC(O)N(CH3)2

woAAhkasbe4 637.43 637.3 110 0 2 N N{C(O)N(CH3)2)(Ch&R)es2006/007284
NC(O)OCFI3 C33H49N705 624.40 624.3 11102 N

N[C[O)N(CI3)2)(CH2)2 NIC(O)CH3 C33H49N704 60840 608:3; 112 &2
Ne- IRy rEi{é‘go (CH3)2)(CH,)2|NS(0)2N(CH3)2 C33155nmebs 652,40 6721
92 (51302 N@{gﬁ@&@%)z}&mﬁ NC(O)-tetrabydiox, B36HY M85 | 558.2
03 |01 ’C?b} 1@9”63”3)2}_S‘%g%%%gm G0
DAL chHmz ((CH3) 11502 ¢ N{C{OIHES[0)d ™™™
94 @28%437*@%5@%3}@%43}&9@1@@2c N{C(OINHEHRFS(0)$80.34 | 680.2
95 E?}%Ei} lﬁg@fg&ﬁ}ﬁﬁiw Q q(@ﬁ(}%@%ﬁN{C(ﬁ!}r@gﬁi@ggfm 67340 | 673.2
T 9 \F O I TN ST e
% 18 %jégf%% T PP N N(COTIERSHCH 00036 | 6602
97 | NS{QYACHEBEOHYENG6 S6UDP%: 645.4 120CkENN0sS | 64437 | 644.2
og |Iy Q(Q)Q@@M@ﬁb)%cﬁ&(W&@WMI%“H““@Jéé?i%zﬂﬁgé‘zl 0384kt 45do2
ANINHGOYOCHI3UCHA2 NCOYOGHZ-C33HA48N606.625.38.6825.4 1221 2
%9 R r%f@(:)‘éﬁ@fi@i’f@rﬁ*}é NSO CH3 C33114SNBHS 639 560i4 1108512
10 11; 2 N{C(@QO63YEH, )2 NS(O)ZM(CH3)2 CIZHBLNIOBS 67438671641 2
O oo 2ok 72 WO 2006/094063 PCT/US2006/007284_No. a biX Q W Mol
101 | fodint|a CARTOUSEM+ 1 TR R 1 2 NINIGHSIOEHIHCHID | 6243
102 | NC(OY-tSHHPRHDH CBH52NS0OBBH Y1 665.4 | furiaigl 125 TB.A | 611.2
103 | G (Q)OCHINTHZBN S(QUZShHC3HS0NCDES 959,87 65935552613
‘-( H I\lb AN ALLOD OU_I\IO'\ Lo Yo TW. Ve r‘Lo 4 1977 1 ..Ml
104 1% kﬁ K umﬁ\?)m(‘ H%;Sﬁ ﬁ (5%%40 fOSJg%?(§,06 %é%jﬁ 81»6%%2
105 | N R{G( @@}QQ}*@E‘H@)Z S é&ﬁﬁ%‘i{ﬁsoess 516183N06.4 150189 (6513
10 | DGR RITEZ £33y 008 00436 Dt Lot 1360
107 1ol 11 o TNGO0CE, PO CRifHTNS06S 630, é?&?moﬁs 61633 | 616.2
(CH,).N(CH;)
108 | 0] 2| N | NICOONCH,)}(CHy), | NS(O),CH; CiHN,OsS | 644.37 | 6442
109 | 0| 2| N | M{COMNCH )} (CHz), | NC(OYN(CH,), CaHsuNzO, 637.43 | 637.3
110 {0l 21 N N{COMN(CH, ). 1 {CH, L NC(O)OC.H;}, C331’I49N705 62440 | 6243
111 | 0 21 N | MCONCH:)) (CH): | NC(O)CH; CasLigN,O4 608.40 | 608.3
112 0 2 N N{C(O)N(CHJ)Z}(CHZ)E NS(O)zN(CI‘Is)z C33H52N3058 67340 6732
113 | 0 21 N | N{COMWNCH),HCH,), NC{O)-tetrahydro- CagtssN-05 664.43 | 664.3
furan-2-yl
114 | 0] 1] ¢ | MCONCHy)3- | S(0), CollgNeOsS 162936 | 629.2
{CH,);N(CH3)
115 [ 0 2! ¢ | N{C{O)H]} SO, CosHasN4OsS | 543,27 | 543.1
116 | 0! 2¢ ¢ | N{C(O)NHCH:} - S(0), CyoH,sNsO5S 57230 | 5722
117 1 0} 2 ¢ | N{C(OINH,} S(O) CostlssN;OsS | 558.28 | 558.1
118 | 1) 1] ¢ | N4C(O)OCHs} S(O), CooHoNOsS | 57327 | 573.6
119 L 1] 2] N | N{COWOCH, {CHy), | NS(0),CH, CuHysNsOsS | 64535 | 645.4
120 | 1| 2| N | N{C{O)OCH: }(CHy), | NC(OIN(CH,), Caallsi N;05 63841 | 638.4
121 | 11 2] N | N{CO)YOCH, HCH,), | NX(G)OCH; CazHasNsOg 62538 | 6254
122 | 1} 21 N | N{C{OYOCH,}(CH,), | NC(O)CH; CaaHusNsOs 609.39 | 609.4
123 | 1] 20 N | N{C(OYOCHs}(CHy), | NS(O)N(CHs), CssHsNoOS | 67438 | 6744
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(CH2)2N(CH3) 131 1 1 C N{C(O)OCH3}- NS(0)2N(CH3)2 C4Hs3N706S
688.40 688.4 (CH2),N(CH3) 132 1 1 C N{C(O)OCH3}- NC(O)OCH3

C4H50N606 639.40 634.4 _

(C_H2)2N(CI13) 133 1 1 C N{C(O)OCH3}-

WOSKH0)2GH& C33H50N606S 659.37 659.4 (CH2)2N (AH3) 184120007284
N{C(O)CH3}(CH2)2 NS(0)2CH3 C2H48N605S 629.36 629.4 1351 2 N

N{C(%C_B}ICH’Z)TNC(O}I\TLHQZ C34HSINT04 62274276224 3361 3r3
No- NPictofenzycH2)2 Ne(SYocH3 c33H4sN6BBEH9 33809 ﬁijﬁy TABH]
124 [N MGEQ }&E@ % C(DYCH3-CB3HBNGO4 69B.39,693.4| 38N T 665.4
N{C(O) 113)2' NSTB)2Mt@HBY2 C33H51N705S 658.38 658.4 139 1
i25 21 \I3N¥C(Wﬂ@ﬂmﬁzﬁm(l@@bﬁﬁhymo- C3bEH2NG055649 .49 849|459.4
126 [f4ran-2-yl140haN blﬁﬁq JGHB)CErET2) 2 NS(O) 2 HIZS(§)2- 62340 16234
E33HEINEO7S2 70’_?” FO72-CH3-341-1-3-N-NIC(O)CHI3NYCH2)2
127 NS¢ Sédﬁ?@?éﬁéé%@ssl‘\]g 1368 4 144 SR (0) st ST2
128 INCIONGHG@IMTI5QMG04 60741 607.4 143 1Q32{mm65(0)m333(c:}61}24
120 X }C'W{U@J@ﬁﬁﬂﬂg'\” J4 &340 608 4 143 1g NI GIOICHBICIEi 5
S(0)2° Clidas)sgSIED0.33 600.4 145 1 2 C N{C(O)C113}(CHR)2 S(0)2
130 |G33HAINGOBD®28,36 628 0346.1 1 C N{C(CCHIHEGHI2 SOI0SM) 2630 4
C2475 R(GI&M@B{@M 4 IN(C113 147 1 1 C N{C(O)CH3}(CH2)2
131 |N3 \FSSBIREAD)672.4 [NGHIT0:348 1683G0 | 688.4
O)OCH3.623.40.623.4 -N(CH3) C34H50N605
132 %W&@}%Hs 643 SPBaNMN(GHBI40 | 6394
ANLCSLONNLOLIRN . \D I\IQIh\’){‘I-IQ
1 |\)}\u| IL) 1
133 B 2 N S( co)‘z?ﬁ\@‘ﬂf (SCH 5937 | 6594
134 Q@p 38 058 ﬁ| L1ANLLID\D.
! 65 BAB35 645.3 73 W DU0AI0040aT " | 2o
135 | BEAINS 266G NG, :FB{?)B(WNﬂoI. Formetdséated opdd242 | 6224
136 | 11 2] N | N{C(OYCH,}(CH,), | NC(O)OCH, CsHygNeOs 609.39 | 609.4
137 ] 1] 21 N | N{CIOYCH,} (CH,), | NC(O)CH, CazHasN; O,y 59339 | 5934
138 | 1] 2| N | N{C(OYCH:}(CH,), | NS(O)N(CHa), CaaHs;: N7O5S 65838 | 658.4
130 | 1] 2/ N | N(COCI)(CHy), | NOO)Hetrabydro- | CiHoNO; | 64942 | 6494
< | furan-2-y1
140 | 1] 2] N | N{C(OYCH,}(CH,), gf{(o)z(jﬂzs(o)z' CasHsoNs(:8, | 707.34 | 707.2
- 3
141 | 1} 3| N | N{C(O)CH; HCHy), | NS(0):CH; | CuHsoNeOsS | 643.37 | 643.4
142 | 1) 3| N | N{C{OYCH;}(CH,), | NC(O)CH; CyHsNeO, 607.41 | 607.4
143 | 11 20 N | N{C{O)CH:}(CHy), | NC(O)NHCH; CasHaNO, 608.40 | 608.4
144 1 1) 21 N | N{C(O)CH,}(CHy), | S(OX CsiHasNsOsS | 60033 | 600.4
145 | 1] 2] C | N{C(O)CH; H(CH), | S(O):  CpHeNOSS | 62836 | 628.4
s |1 1]C ﬁ%&%ﬁm(@ﬁ?}z 8(0): CollyN;O:S | 61435 | 6144 |
- 3
47 111 ¢ %&?})CHMCH?)Z NS(O):N(CHs), CuHaN:OsS | 67240 | 6724
- 3
N{C(O)CH, }(CH C
RUNRIBIEGE N{( c(Hj) }{(CHz); | NC(O)OCH, CollaN,O. | 62340 6234
N{C(O)CH:}(CH,); | NS(O),CH
149 1 111] C —N{{C(Hj) sHCHz), | NS(0),CH; CoNOg | 6837 |64
150 | 1] 2| N | S(O):N(CH)(CH,), NS{O),CH, CollagNsO5S, | 66532 | 665.2
151 | 1) 2| N | S(O),N(CHy)(CHy), NS(O}),N(CH;), CuaHsNOsS | 658.38 | 658.3
152 | 1] 2{ N | S(O),N(CH)(CH,), | NC(O)OCH; CaxHasNgOeS | 64535 | 6453
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M+IT [M+H) 153 1 2 N S(0)2N(CH3)(CH2)2 NC(O)CH3 C32H48N605S
629.36 629.3 154 1 2 N S(O)2N(CH3)(CH2)2 NS(0)2N(CH3)2
C32H51N706S2 694.35 694.3 155 1 3 N S(O)2N(CH3)(CH,)2 NC(O)CH3

wWeoralilRdNeD5S 643.37 643.3 156 1 2 N S(O)2N(CH3)(CHZ2)21/us2006/007284
NC(O)NIICH3 C32H49N705S 644.37 644.3 15711C

o

22O 0 ANHLOL

2\

No. PR 0652 158 1 2 | B(O)N(CHA(CAZ| MM Rommelve) (g | Oon
153 CESHAANAOOR@RD@LHPY B2 1 150 1 @%E?ﬁ“??éfi\“f A
134 r;l‘?’}f’:ﬁcé-i@%u b%(rgrﬁ%\fglzﬂé@‘&%%éa%o SR Ibe70 54161 159
155 OB ﬁ(@ﬁ%@é’ﬂ@jﬁ%(dﬁ@(@éﬁ% 664.3 N %qurﬂwssz; @62
s LT e
7 TNEHI D EN S CHREIMkcHs) | o ore 3707 | 7083
158 ?é%%:& %%%%‘g(%%?%l éﬁ@ bﬁtrz%h a&g{.&)o NE&:%)“% )Noé)gggHza 6853
2 (G321 MEHOQSE95)07 095 6T T NICTCUNICRAE NOiIer 7 2
BN TG U et (T A e
161 'G32HA TN O BOH:36 B0, 4S§L(?3@02CN{C(O)N;(€ H3)2} NS(DyaCH3 | 664.3
€31H46N8088 61534 618 4 171 0.2 CN{S(Q)ZEH3] NC(O)NH2

162 |329Ha2NEDRS F%}?ﬁi‘j&ﬁ %7202 C N{C(()?%I,\((ﬁ!,?\@{(){%é Ng‘@?ﬁm 650.3
Pjitiras ﬂ“%%é%?é%é“d% 51 N oclomonarcHdD- |
s NETCHR e sy 75T O HCH7
165 (9:% NS EHS)2 NC(:;\S@PE*@E‘?AM&\ éée%@%% 625041437 §03.2
166 |NQCOMNCHB(CiH)Z FUNCOEBRIahydro- CEEHBING06 46554l 66544

A LARNAARC AL AE ;AR A
0 N B ééél‘%’ ARSI N e
163 | @72 UC | N{CON(CH,),) | NCON(CHy), © | CallisNy0x 608.40 | 6084
169 1 0] 21 C | N{C(OYN(CH,), NCOYNHCH, CaHoN-O, 594,39 594.4
170 1 0 21 C | N{C(O)N(CH;),} NS(O),CH; CaiHagNO48 615.34 | 6154
171 1 0} 2] C | N{S(0),CHa} NC(O)NH, CoHuNOsS | 587.31 | 587.2
172 1 0 2| C | N{C(O)N(CHa),} NC(O)NH, CaHysN7O4 580.37 | 5802
173 | 1] 2 N | S(O)N(CH:)(CH,), | S0 CiollsNsOsS, | 636.30 | 636.2
174 | 11 2{ N | OC(O)N(CH)(CH,), | NC(O)CH; CasHisNoOs 609.39 | 609.4
175 .FI—?EN OC(ON(CH (CH,), | NC(ON(CH;), CaaHs N;O; 63841 | 638.4
176 | 1. 2| N'| OC(O)N(CH,}(CH,), | NC(O)OCH,; CssHysNeOs 62538 | 6254
177 |1 2) N | OCIONCH:)(CH): gggi‘fakyd“" CiHpN;Os | 00741 | 6654
178 | 1{ 2] N | OC{ON(CH;)(CH,), | NS{O)CHj CHaaNeOsS 1 64535 | 645.4
179 | 1| 2| N | OC{OYN(CH;}CH,), NS(O),N(CH,), CssHsiN/O6S 674.38 | 6744
180 | 1] 2] N | OC(OYN(CH,)(CH,), | NC(O)NHCH, CasH N7 05 624.40 | 624.4
181 | 1] 3| N | OC(O)N(CH:)(CHy), | NC(O)YCH, CaqHsoNgOx 623.40 | 622.4
182 | 1) 3] N | OC(O)N(CH:)(CHL), | NS(O)LCH, CiHsoNsOeS | 659.37 | 6594
183 12w OC(OYN(CH;}CHy), | S(O) CoHasNsOsS 161633 | 6164
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180 1 2 N OC(O)N(CH3)(CH2)2 NC(O)NHCH3 C33HgvNOs 624.40 624.4
181 1 3 N OC(O)N(CH3)(CH2)2 NC(O)CH3 C34H5WN605 623.40 623.4
131 82 1 3 Ni OC(O)N(CH3)(CH2)2 NS(0)2CH3 C33H50N606S 659.37

B9 QR NIRC(O)N(CH3)(CH2)2 S(0)2 C11145N506S 16.33:6%46.4:068 007254
WO 2006/094063 PCT/US2006/007284 No. a b X Q W Mol. Formula

Catg'd Obsd m+1=1[M+Hi—184-12 C-ON-(O)NCHI)(CHZ)Z2—5(Q)2- Obe
No. | @gBHYON56S 644.36 643[9V185 11 C OC(OJNHOHBX®BH)2- SIN)g MHH]
184 E % 4YNEGBBEBH P3040 CH3 186 T1 ?_%Zg@%b RS ER)2643 5
S(Q)2NHCHB)2 C341-158N706S 688.40 688. 8702 N
185 g@(cm J{éﬁ%ﬁﬂcaﬁ@% C32H46N60B(5E98,37595.4 (B88D Pa¥0.4
/[ LN\ N LAOANLOH 2D A2 IAON ZOE . B2A4 An 624.4--180.0
(I)I1 \)\JI H YN T OO OLS AV
186 | 3 (N} db(@(ﬁgﬁaj{{cﬁi DB e 2oHdanE0a s 36 G114 156°
187 %%Q@(@&Mﬁéﬁﬁ}{@kﬁﬂ NC(O):tetrahydro- G351 360ON60pB5EAT 5954
6:-1 A b b (t ng/n\m[h_ru]g}(CIL AYo) IMCH-“ZC”\..
15 | @LaMEN togq 6% )Zss NEER oc (o Nibeiich] 240 | 6244
189 | NIS{O)R W@HM@%@QM%W@Q)@S@I% 660.4{ TOBNZN| | 611.36 | 611.4
QIN[CH3)(CHZ)2 NC(@NUHR G &647N705 610,38 610 #4594 £ 34
190 % 6&3 fi@&ﬁ’(’é 5 NG(@)eH3 C3311s4 N6g5©99:39 §09.4 | 195 0
101 13N QL (@)N’QEMHB})((CHB)Z NS(0)2CH3 C32H48Na0BE645.3%64H4 | 4964
C s \..léﬁin\ II\I‘ ln\n ~OML |ﬁ3i\\iabcr\_ﬁnn 1 r‘O .ﬁ 4n—’1 1>
192 3%( wr~|-|-E g\% qﬂ& ZFL -14%06‘% 16.33.6 gﬁmz 6{%—% 650
193 | @ quwm%gcmzc NE({HENE3)2 c33ﬁ45H47N@s 674 88854, 4104
194 | (3H ZNW\QCIBD‘BF(I@QJ@ZI%)N ‘>®HK®®) NC(O)CH&QEMSN506@.5@2.3@9.4
- 5:32 A A L/\ MY l\lr\lf\\l\\_}(CHg)L = Q=11 4r~lr\|cn/|£ A1 gs
195 1 8111 501 (1)2(%@%\ 42\5%%‘(%)0%3 S S e
| 196 | 2021V 1 REEDISTEIFI2-NCEYBH3 C3IHASNSCBELEDEEL 60022303 122
N 3 q% 2([CHARNBO)2CHICI0HA5NS06521636.30 636.2 1204332 N5 16.2
7 | §(0)2(C I RNCHIO)N(CH3)2 C32H46N605S| 62938659 4
OC(O)N(CH,)- NS(0),N _
199 | o] 1] c| & éz)gN((ch)) (O),N(CH;), CLHLNOS | 67438 | 6744
199 | 11 2¢ N | SCH,C(0) NC(O)CH; CsiHalN;0,8 | 58232 | 5822
200 | 1} 2} N | SCHLC(O) NC(ON(CHa), CyHaeNgO.S {61135 [ 6114 |
201 {1} 2{ N| S(O)(CH,), NC(O)OCH, Co:iHasN;OgS | 61633 | 616.2
202 | 1| 2| N | S(OR(CH,), NC(O)YCH, CaiHasN;OsS | 60031 | 600.4
203 | 11 21 N | S(O),(CH,), N5(0),CH, CaoHasNs05S, | 636,30 | 636.2
204 | 1] 2] N| S(0)(CH.), NC(OIN(CHs}, CaHugNsOsS 62936 | 629.4
205 1 1] 2] N S(0),(CH.), S(0)z CosHeNJOgS, [ 60727 | 607.2
206 | 1| 2] N S(O),CH,C(O) NC(O)CH; CyHuNsOsS | 61431 | 6142
207 | 1] 1] C | S(0)CH,C(OMN(CHy) | S(O) CioflN2058, [ 63526 | 635.2
208 { 1{ 2{ N | S(0),CH,C(0O) NC{OYOCH; CHaN:0,8 630.30 | 630.2
. NC(O)-tetrahydro- 670.34 | 670.2
209 | 112} N | S(0),CH,C(O) foran-2-y1 CallyN;048
210 | 1] 2| N| $(0),CH,C(O) | SO} CaosHaoN;O4S, | 621.25 | 621.2
211 | 1] 1| C | S(O)CH,COMWN(CH;) | NS(ORN(CH;), CaHasNeO:S, 1 693.32 | 693.2
NC(O)tetrahydro- CaHasNsOsS | 62831 | 628.2
1 B
212 | 1 20 N 8o, furam.2.9] |
213 | 1] 2| N s(0), NC(O)CH; CooHaiNsO058 157228 | 5722
214 1 11 1] C S<O)3N(CH3) S(O}z ngH40N4OGSQ 593,25 593.2
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205 1 2 N S(0)2(CH2)2 S(0)2C29H42N406S2 607.27 607.2 206 1 2 N
S(0)2CH2C(0) NC(O)CH3 C31H43N506S 614.31 614.2 20711 C
S(0)2CH2C(0)N(CH3) S(0)2 C30H42N407S2 635.26 635.2 208 1 2 N

Vi RRGHREG(0) NC(O)OCH3 C31H43N507S 630.30 630.2 209 k2N o724
S(0)2CH2C(0) NC(O)-tetrahydro- C34H47N507S 670.34 1670.2

furan=2ryt210-12-N-S(0)2CHZ2C(0) S(0)2 C29HA0N407S2|GZAZp Pobsd

18| X1 8 S(0)2CH2C(O)NICT-13) NS(0)2N(CHeh F emsla4 s naomp 2 M+H|

03132 6§ 2 21212N (@()@)J\IC(O)tetrahydr@-_,ﬂ%&ﬁ{ﬂ}lSOﬁS‘&MSsmz

g
2

) 2 fLiran 212 (1 MN-SLON-MNOLONCULIRA 2044 A NEERC-ET79

7215 DR N 02N S e 1AL Sem P a3 T

g3
it
(=22
< |3 o)
G

IMCFREY [FTFH] 215 1 8d),8(@)2 S(0)2 C27HIBNAO6SPBFaL4 588.2

p

@/ 2006(094063 PCT/U$2688)667284 No. absHNiePiorhits Lale?ds 2
OnG
2

?Pgs;% 1°C S(0)2N[GHB)MBNN(CHI)ICA0B 46N 60662465608 %
N S(0)2 NCE®DEH3 C29HA1NS06S 588.29/588.2 2181

N Qﬁ-ijm}‘ﬁé@jﬁgHB C29HDIN506S 588.28 G8EN219 1 PSREGE(TY3-2

220

o | NG ANY I C3SFANGR6/60839,608 4 BRNRoR22) 55157 | 6312

¥2.C291-140N406S 573.28-573.2- 2211

r% ey =\ [ oy g e = C
22 | OC(OINEHE) NS(0)2N(GR5PO53RasN606S BT 631 1
Q)

223 Q) NBHO)OCH3 C30HAXNGBEH68. 32 568 2::228:02 N OGO} | 2524

NE( )(;I‘Iﬂ;g\rb\jUI‘ILI-INOUO B6R¢y 4.4 ~"NC(OJOCH3657 35,657 .4 c324

{

224 | 1[2Nng) 3CEN %14aNg06S NC(Oitetrahyd’r%-a 3219%\!%?5697.4 22512 N
0iISO N fGran- C36H54 N60O6S 641.36 64 SO N~=+
NC(D&C H~3¢c33 N6058NEOEkS677.3R 677.2 227 1| PRB8 6974

225 111 2 O, \bN furan- 2»-)/‘1 CseHaN,OS

7 % NC(O)CH 64136 | 641.4

226 | 1+ 21 N O//S\gN w13 C3HaNgOsS

ey B NS(0),CH, 677.32 | 677.2

27 |11 2| N O’—’Eég N\ij CszHesNgOed,

o 5 NC(O)CH; 65537 | 655.4

228 111 3| N O{,S\{-N (234H50N605S

e B NS(O),CH, . 691.34 | 6914

229 | 1] 3i N O//S\SNQ’ CasHsoNsOSs

)OL NC(O)tetrahydro- 67741 | 6774
. furan-2-yi
230 111 2| N| & y
0 Da"%’ | CoHaNOs
j\ NC(OYCH, 621.39 | 621.4
231 | 1] 2) N Fg >y
QE%’ CaHLisNOs
0 NS(O),CH, 65735 | 657.4
232 | 1] 2i N | 55
© D%’ CasHigNGO6S
0 NC(O)CHs 635.40 | 635.4
232 11| 3N :f‘o N
Q%’ CysHsoNeOs
)OJ\ NS(0),CH; 67137 | 6714
234 1 113N f‘o N _
Q}Z CaHsoNeOsS
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O C3zHasN606Sz NC(O)CH3 655.37 655.4 228 13N O'Sk N
C34HsONB05S O NS(0)2CH3 691.34 691.4 229 13N O S"N~
C33HSONG06S2 0 NC(O)tetrahydro- 677.41 677.4 230 1 2 N /-Olt~ N
Wiyshowb &3;H52N606 0 NC(O)CH3 621.39 621.4 23112 '\‘-»é]%lzol\} N, 007284
C34H4_N605 0 ~~/ NS(0)2CH3 657.35 657.4 232 1 21N 10XN-\
C331148N606S 0 NC(O)CH3 635. 7969 54 23313 N/OAN
C35IISONG05 0 NS(0)2CH3 671.37 6/1.4 234 1.3 NO)~ N

C3axsoN606S 76 WO 2006/094063 PCT1US200 6/0@728ﬂ Table 20V

NQ4 NHNO (1-d)No.aL QY
[M+H] 235 1 1 8(0)2 3-N(CH3f?
8(0)2 4-CHZNHS(0)
N(CH3)C(O)CH3 C]
C28114,N504S 544.30
531.27 531.1 24002 N

214

41N505

C33H50N606S 659.37 659.4

C g@b§

M Formula ~M+H
ﬁmms 558.30 558.3 236 1 2
50652 636.30 636.3 237 0 1 8(0)2 3
S 572.30 572.2 238 O18(0)2 3-N(CH3)2
270239 0 2 S(0)2 4-011 C221438N405S

)2CH3}(CH2)2 3-OC(O)N(CH3)2

o+ o] 0 v e[ Cadd T ond
235 {1 | 1|S(0O), 3-N(CHs), CogHysN50,8 55830 | 5583
236 | 1| 2SOy, 4-CHNHS(0),CH, | CaoHasNsOgSy 163630 [ 636.3
237 [0 | 1 S(0), IN(CHICO)CH, | CaotliN:OsS 57230 15722
238 1 0| 1] S(0), 3N(CH,), CasH NsO,8 544.30 | 544.2
239 (0 | 2 | S(O), 2.0l CoHlasN,058 | 531.27 | 531.1
240 10 | 2 | NAS(ORCHLH(CEL: | 3 0C(O)N(CH)), CuHsoNeOsS | 65937 | 659.4
241 | o | 2 | N{S(0),CH,}(CH,), g_wc(o)cﬁg CaHaeNOsS 62936 | 629.4
202 | 9 | 2 | NESORCEICE): | 2 00N CayHagNsOs8 61534 | 6152
243 | 0 | 2 | N{SOORCH:HCH): | 3 N(CH)S(O,CH, | CollsoNeOgS, | 679341 6792
244 | 0 | 2 | S(O)(CH,), 3N(CH)C(0)OCH, | CxHaN;OS 630.34 | 6302
245 1 0 | 2 | S(O)(CHy), IN(CH)C(ON(CH,), | CosHlaaNeOsS | 64337 [ 6434
246 | 0 | 2 | S(OM(CHY, 3NHC(O)CH, Cy1HasN: 058 600.33 | 600.2
247 | 0 | 2 | S(O)(CH)» 4-CHNHS(O),CH; | CoHloNsOS, 1 650.31 1 650.2
248 {0 | 2 | S(O)(CHy), 3-OC(OYN(CHs), CaHlaNsOS 1 630.34 1 630.2
249 | 1|2 | N{COIOCH,}(CHy), | 3-N(CH,)S(O),CH, | CuHuNeOsS | 67338 16734
250 | 1|2} N{COOOCH:HCHy), | 3-N(CHHC(O)OCH, | CosHsaN6Os 65341 6534
251 [ 1|2 | N{COIOCH,)(CH, | 3-N(CH)C(O)CH, | CosHazNeOs 63742 | 6374
252 1112 | N(CIOOCHNCH:), | 3-NHS(O),N(CHy), | CosFlssNrO6S 688.40 | 688.4
253 | 1| 2 | N{CoocH CH)y, | 3-NHC(O)OCH, CaaHsoNgOq 63940 16394
254 | 112 | N{CIOOCH,}CHy), | 3-NHC(O)CH, C34HsoNgOs 623.40 6234
255 | 1 | 2 | N{CO)OCH,}(CHz), | 3-NHC(O)N(CH,), | CasHsN:Os 652.43 | 652.4
256 | 1| 2 | N{COYOCH:}(CHy), | 3-C(OINH, CaHugNgOs 609 38 609.4
257 1112 | N{COOCH}CH), | 4-0C(O)N(CHL), Csst5NeOs 653.41 ) 653.4
258 11§ 2 | N{C(O)OCH;}(CHy), | 4-CH,NHS(0),CH; CiyallsaNeOgS 073.38 673.4
259 11111 N{CIOYOCH:}(CHy), | 3-NHC(OYCH, CosHypNOs 609.39 | 6094
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E 241 0 2 N{S(0)2C1-13}(CH2)2 3-NHC(O)CH3 C32H48N605S 629.36
629.4 242 0 2 N{S(0)2CH3}(CH2)2 2-C(O)NHZ C3jH46N605S
61-5T46-15 .2 243 0 2 N(S(O)2CH3)(CH2)23-N(CH3)S(0)2CH3

WORRHERNAYES, 679.34 679.2 244 0 2 8(0)2(012)2 3-N(CHIGIRE B4
C32H43N506S 630.34 630.2 245 0 2 S(0)2(CH2)2

SNCHIIC(OIN(EH3)2-E3IZHSONGOSS643-37-6434246-9-2
No. g(;ﬁ (TQ\;:?%}I&ﬁ&%’j@?e%4?&%%5;?&3@% 600.2 |44 i' 2 g,‘;fgﬂ
260 | e O o eab e me L G
261 | O ONSERSHAER2)2 3 NMEHOSOBEHS EslpiPNBoeg 6753 ¢34
262 (39011 H{NM@Q@]HS}(@M@M@B)C(ﬁ)@%@ﬂ-@%? ,Gf;z@rﬂl
260 | BB I ) SN Ay | o2
264 | € 34HIINIUEE BER140 @@&@is%@)ﬁ@m{qéa@@ﬂ%ﬁﬁéc 1pfp840 | 6884
265 | 3-NH G(@M%%@%ng@ﬁ(éﬁ 30101 2 | 65243 6524
266 :i:}:?u Uwgf EC“L%);'Q _Nn&%ﬁ%ﬁ%ﬁz “3%%" ?N€6§%5 65343 8544 06
267 {1 PN {@{@}D@hﬁ:&}(@}ﬂ2)2»8(@(@9]\?@}@@83}4@8F‘36§53609.3 DBG94 pEYH 2
268 4N{G( rr\ln\nr\um/n L% Qi%}muCIE% jggﬁr?g!ﬂ?@;ig)%c'%]i@* @243
259 | 321 T NIyt BB R orCH S N oN6ge Lol od B
270 | 77 WONRQOBA94063 POTMUSR0B/1 107284 Molesular CARlIaDbsd07.4
A PR Gy e N i
272 é-mﬁﬁ?@@?@é@@@mﬁﬁ@ﬁ% 674.38 G74ABEDy 1 | 59339 5934
273 | N(Q(QYQEHEXEH)R 3-QO(@MEHS)2 C34632400639.4 26342 1 | 637.4
R B e
275 | 69,40 BHQIGH2651D:1 NICHSJOICHB)(CH2) 3 N(s) C () NEcHI)ps934
276 §:35H5@u@95{9‘@2}@ et&z;,ﬁ;@@@@hﬁ N{C(D?%fﬂ@f"oﬂz)% 609.39 | 609.4
7 VAT 3 PR3 A NS 6732 51 o
278 | 1 DIN {@(@@Hﬁ}@bﬂp)z m@mwcm)é@m%mog@%@z.4’@%‘3742.4
279 gﬁg 1 ﬂigt{@&@?dﬁ%l(cr@%) %M&%Q}OC ﬁ%fﬁémmN 0¥ B23126d7 4

623427012 N{EOICHIHEH) 2Z-3-NHEDIEHI-C 34-150N604-60 741
20 | §47 M SPEN) CR 5 SRl ORI D2 CaBimah 700 >
281 | 636.43 636)9H,} (CH.); 3-N(CH3)C(O)N(CH3)Z CysHssN, 0, 636.43 | 636.4
282 | 112§ SOLNCH)CHY), | 3-N(CH)S(OLCH, | CullsNeOS, 169336 | 693.3
53 (12 S(ORNCH:NCH), | 3-N(CH,)C(O)OCH, | CasHsNeOsS 67338 16733
284 11 ;2] S(ORN(CH:)(CH), 3N(CH)C(OYCH; CayHsoNgO5S 657.39 | 6573
285 1 1|2 | S(ORN(CHs)CH): 3-NHS(OLN(CH,), | CasHsN7OgS2 708.37 | 7083
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wrasigligapgk Binding Assay on 5-HT4() Human Receptors

Preparation 5 -HTQ o HEK-293 (human embryonic kidney)(jl(}:)t(aldkllllgU ORRfrzes
stably-transfeeteg with-human5- eceptor cONA (Bmax = -. 6.0
pmol/mg proteifr, termined using [SH]-GRI13808 membrane
radioligand blndlng assay) were grown i &, flagks iin Dulbecco's
Modified Eaglesd¥&djurh (DMECM)/CQH/I |Q/rig 4,500’'mg/L D-glucose and
pyridoxine hydrochloride (C:IBﬁdf‘-lnwtrogen Corp., Carlsbad CA: Cat
#11965) supplemented with T0% fetal bovine serum (FBS)
(GIBCO-Invitrogen Corp.: Cat #10437), 2 mM L-glutamine and 10 (100
un|i8ﬂ§éﬂl€iﬁ?ﬁ-§‘1’@@§¥%%§!&ﬁf§élﬁﬁ?ﬂ%@%‘gﬁwmgﬂl PG

a ﬁéﬁﬁ@é@r@gfg@l&pﬁ;jﬂmldmed incubator at 37 T. Cells were grown

under continuous selection,
HEK-293 (human embryonic kidney) cells stably-transfected with human 5- -HTy

receptor ¢cDNA (Bmax = ~ 6.0 pmol/mg protein, as determined using | *H}-GR113808
membrane radioligand binding assay) were grown in T-225 flasks in Dulbecco’s Modified
Bagles Medium (DMEM) containing 4,500 mg/L. D-glucose and pyridoxine hydrochloride
(GIBCO-Invitrogen Corp., Carlsbad CA: Cat #11965) supplemented with 10% fetal
bovine serum (FBS) (GIBCO-Invitrogen Corp.: Cat #10437), 2 mM L-glutamine and

(100 mnits) penicillin-(100 pg) streptomycin/ml (GIBCO-Invitrogen Corp.: Cat #15140) in
a 5% CO,, humidified incubator at 37 °C. Cells were grown under continuous selection
pressure by the addition of 800 pg/mL geneticin (GIBCO-Tvitrogen Corp.: Cat #1013 1)
to the medium. F

Cells were grown to roughly 60-80% confluency (< 35 subculture passages). At
20-22 hours prior to harvesting, cells were washed twice and fed with serum-free DMEM.
All steps of the membrane preparation were performed on ice. The cell monolayer was
lifted by gentle mechanical agitation and trituration with a 25 mlL pipette. Cells were
collected by centrifugation at 1000 rpm (5 min).

For the membrane preparation, cell pellets were resuspended in ice-cold 50 mM
4-(2—]1ydroxyetﬁyl)—l -piperazinecthanesulphonic acid (HEPES), pH 7.4 (membrane
preparation buffer) (40 mL/total cell yield from 30-40 T225 flasks) and homogenized
using a polytron disrupter (setting 19, 2 x 10 s) on ice. The resultant homogenates were
centrifuged at 1200 g for 5 min at 4°C. The pellet was discarded and the supernatant
centrifuged at 40,000 g (20 min). The pellet was washed once by resuspension with
membrane preparation buffer and centrifugation at 40,000 g (20 min). The final pellet
was resuspended in 50 mM HEPES, pH 7.4 (assay buffer) (equivalent 1
T225 flask/l mL). Protein concentration of the membrane suspension was determined by
the method of Bradford (Bradford, 1976). Membranes were stored frozen in aliquots at
-80 °C.

88



10

15

20

25

30

pressure by the addition of 800 g/ml, geneticin (GIBCO-hrvitrogen Corp.:
Cat #10131) to the medium. Cells were grown to roughly 60-80%
confluency (< 35 subculture passages). At 15 20-22 hours prior to
wansstingsells were washed twice and fed with serum- freq,pMﬁMﬂ(Mns 1
steps of the membrane preparation were performed on ice. The cell

b. manciayel waguliftadhby gentle mechanical agitation and trituration with a
25 mL%é)Waette Cells were collecte ﬁ%:@: y ce trlfu ation at 1000 rpm (5 min).

For R ST S e Srati o e B lﬁlér s 0SpTRISHCH ice-cold
Poﬁ@wﬂweﬂ@aé@@ﬁwmm)'iﬂwﬁmeﬁmﬁﬁﬁlﬂﬂmmﬂtiﬂﬁgEﬁ%

b 0 mL/ Id f 30-
e B b e it 2 s et TSk 10
{B30)s PaimidenTthedres sttaintshombgenate s onerick cenltrifugbdiat-iR03gfor &e
pe%ﬂﬁ%ﬁ%& %%P%l\gg&dgﬁ%gﬁ&?%q t%a&"%ﬂ%a@:ﬂt #ﬁ?ﬁ&w Eﬂe@itf'c

000 g (Z0'min). The pellet was washed once’by resuspension Wi

acf#ﬁémb%ﬁé/@réﬁéﬁéﬁoﬁ wiiffeicane eenmtrtigativnziod 6000 §2ohing.Onknd.
Dléﬂ%ﬁﬁéﬁtaéé' FesusReRdeddn A RINLEREFCoRbbnd{aR7 0y ISR with

uivalent | T225 flask/1 mL). Protein concentration of the membrane
*éﬁé?&% Hdsideriid sl P dHESFRRRORF SBHRIFOPE (B BRTRGI1GTE).
mee[r@pmnqgo/m stored frozen in aliquots at -80 C. 88 WO 2006/094063
PCT/US2006/007284 b. Radlollgand Binding Assays Radioligand bindin
assayS \WerP PR HEY T YL r‘r’ﬁ.@é"%%ﬁb“gvé?lmﬁB%Fb apddipptedto
40platesntA Ry gen) HEPOS liansay 30Ioenti4d b CRNBIRING e rimeiixans

1 g ein %;3 M HEPE% H 7 4, cont mtng 0.025% bovme Seru

( butrj'ﬁllﬁn f’élgkf EAturation bloaln%e%]tudles orga‘ézferr%tlen ilej2¥e g]i Vanes®
of a)fmnqma@dbgaﬁmwm pedsanmesdmsmgk[abq -BRILBB0S (émmh;amtlne,,
cmgfﬁ%lgs[hyb (g ?é reac 10 ’eisepg %8%3%% %/It){ / m@% vet §6 ﬂf(tﬁ{/%nf%iass

concentratlons ranging from Cement assays
fibgetdienireitoPefipid Ballessidom @dm@j@ v&-‘e’}émmmm with

039/ %@5@%%@1%1% OﬁﬁePM%%%%%ﬂH%F&ttﬁﬂ%w% %ﬁo?lfbuffer (ice-

compound ranging 10 from 10 pM - 100 M. Test compounds were

CO%éWE@ PV Stk sBritford NSOt i (kédeovasoiNedn s 8O
MieHMHERE B 0ld Lhiltde ﬁ%@ﬂ?ﬂ&m&ﬁo&@%@%@ﬁ%&i @A EHANS; added

(1:5) then made in the same buffer. Non-specific binding was determined
o k& PlEBdRACHY TR PR 8 ReRridBar b Hgui e iatipatatttsy

(P LR MiBRSWar:tespaite, ¢Hand then the binding reactions were

terminated hy rapid filtration over 96-well GF/B glass
mém(thng lgl?i/ta ere ana yze% gy noni?near lecrcssmgn analysis with the GraphPad

Prism Software package (GraphPad Software, Inc., San Diego, CA) using the 3-parameter
meadel for one-site competition. The BOTTOM (cwrve minimurm) was fixed to the value
for nonspecific binding, as determined in the presence of 1 pM GR113808. K values for
test compounds were calculated, in Prism, from the best-fit ICs, values, and the K, value
of the radioligand, using the Cheng-Prusoff equation (Cheng and Prusoff, Biochemical
Pharmacology, 1973, 22, 3099-108): K;=1Cs /(1 +[L}/K,4) where [L] = concentration
["H]-GR113808. Results are expressed as the negative decadic logarithim of the
K; values, pKj.

Test compounds having a higher pK; value in this assay have a higher binding

affinity for the 5-HT, receptor. The compounds of the invention which were tested in this
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fiber filter plates (Packard BioScience Co., Meriden, CT) presoaked in
0.3% polyethyleneimine. Filter plates were washed three times with
filtration buffer (ice- cold 50mM HEPES, pH7.4) to remove unbound

wadipRelvilys Plates were dried, 35 L Microscint-20 liquid scy'&l}@ggm(ngzs 4
(Packard BioScience Co., Meriden, CT) was added 20 to each well and

assINAIRS WA GRURIAEIHY ﬁd?@ﬁk@ﬁ@ A DRCAbU: lngid seintilatigmedeiteibout
(Packard BioScience Co., Meriden, CT). Binding data were analyzed by

6.5t aRARLS-Pegression analysis with the GraphPad Prism Software package
(GraphPad Software, Inc., San Diego, CA) using the 3-parameter model
for dﬁve}mme&ﬁnﬁeutixﬁgam EBOMEAM e/ E-RihinTimyanaReixpthte: the
valuBas fointins péKificchindivgh ap e Sedertiviéy in the presence of 1 M
%gl 353808}, K! vatlue% fﬁrr test compounds were calculated, in Prism, from

the Kd value of the radioligand, using the

Chdi@@ﬂ?édfil@mibm@h@hgiﬁ%d milistibiBiberdeated Pharmar otdbea

recs 68eBRSAAL I0B G PP Ml BIQdWhers bdiy 6PREeRRIGHRY
[3H]-GR113808. Results are expressed as thp n Cﬁ{aﬁtlve decadic logarithm

(Byptie 30 fevakis PienTad ComsRtes RIFErpRRERSe in this
rad@S5anNBNRIAIGNST. IBRiRG:: a@wxfﬁ;mmm [RGRARLIdHE in 50%

compounds of the invention which were tested in this 89 WO n
Dubsee0o 085 BC RS 206810 Y2RU M SR Ad- B PRPesh e PR GiRig RS- A
Catb0Wc6)34a 800 Had, ypicalip canging:tram abeutCatF to7aspslfhhmented
i, R O RSB0t S SISy BB A ArE Pripara

ecep or ane reparatlon
#SHSIHG’BﬁOB—] Bl (29311(hs9rpan@kﬂb@@mg)l@de;ﬂy)r@eilﬂmta(blmtm}qsfeﬁegbmth

Cm(?J uman ot 13A, re E;%Eéi)c Hldﬂ%@n&légmrd ffgo;ndjr Michael Bruess

niversity of ‘Bonn, mollmg protein, as determined
using{BH}«E&R8568 Conegtidyaiie S #4dmlighaucitrdifg sibsalr Qulisagape All

ste QRN L: énféa§ aPar §ilfagaas N0t ‘Pé‘lﬁ?&ecig ey "ﬂ% predia
agles Me GBC Inwtrogen Corp., Carlsbad, CA?

wagaspoesy a@@@%&m@@ﬂxmﬁmgvr@@@v@w @hpmiﬁds}ffered
saiﬁ%&@@ﬁ nigd cgﬂﬁlﬁ&gﬁ/gygﬁ%é’l?ﬁé Qﬁﬁ%@ﬂéﬂﬁxﬁ%&ﬂ%@@ ells were

%t yclone, Logan, UT: Cat #SH30070. 0§ and (50 units) penicillin-(50 g)
col ?&’;S‘t@bh%lﬁfﬁ%ﬁ@%@@ﬂ@\ﬁ?ﬂﬁdéﬁ“@bré ubsesrn 51 o) hthegvsriuype
prepadifies IEUDRI0FB:34! HedRifcallHWer & SIRNEATRHEN B 8086 1Ty,

confluency (< 35 subculture passages). All steps of the membrane
rechpiiEration were performed on ice. To harvest the cells, the media

b. Radiolicand Binding Assavs

Radioligand binding assays were performed in 96-well polypropylene assay plates
in a total assay volume of 200 pL. containing 1.5-2 pg membrane protein in
50 mM HEPES pH 7.4, containing 0.025% BSA assay buffer. Saturation binding studies
for determination of K; values of the radioligand were performed using [PH]-GR65630
(PerkinElmer Life Sciences Inc., Boston, MA: Cat #NET1011, specific activity ~85
Ci/mmol) at twelve different concentrations ranging from 0.005 nM to 20 nM.
Displacement assays for determination of pK; values of compounds were performed with
[3H}—GR65630 at .50 nM and eleven different concentrations of compound ranging from
10 pM to 100 pM. Compounds were received as 10 mM stock sohutions in DMSO (see
section 3.1), diluted to 400 uM into 50 mM HEPES pH 7.4 at 25°C, containing
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was aspirated and cells were rinsed with Cat+ Mg2+-free Dulbecco's
phosphate buffered saline (dPBS). The cell monolayer was lifted by
gentle mechanical agitation. Cells were collected by centrifugation at

W& RN KB Min). Subsequent steps of the membrane 20 pyqRaRENI/ 007281
followed the protocol described above for the membranes expressing

0.1 B8 Gl LESERI0ES ¢B, RAJIRNGandBindina AssayrRafialiganddindlag .
assays were performed in 96-well polypropylene assay plates in a total
was éggwl%mméh@mmlsmawﬁg@@m&%eﬁmWﬁﬁezscsbaﬁﬁm

for dUEEER R dnfRURRINGD (IR BRAGs s AW orRlMal e Q#B]ﬁing

studies for determination of Kd values of the radioligand were performed
fltrgigR QT3 MR- RbSEED ste RrEitierninesSErkeetHiRSciRyS 6/, MA: Cat
Merfaxﬂi@%ﬂmsséﬂégﬁ@zﬂﬁ%tyogjﬁthl%wgg@ﬁihat M&lym@k@m@ffﬂ x%@ﬂﬁ@ﬂ%ﬁ ons
. ranging from 0. to 20 nM. ement assays for determination
eI QAR OIS WET AR B0 SAPHE SR B8R0 at
radi@ab@vith] &fdeslevenidiffe penilcoficentratiandiqrymipalintbraighfdund
. 10 pM 10.1Q0 M, Compound re received as, 10 mM stock soluytions in
oA e b T ISR G100 Yk 40 D PR 7 4 a
pad@mrgpmmu@mw@mﬁ@@mmsmwmm@mmmﬂ%m,
angypenal thakdiutions al.made H&Ehﬁnga”ﬂ%%g%%%g%&a%&? UIE hed

binding was determined in the presence of 10 MDL72222.
aboykggalptoveree icvnted Tisr MO soom Henparat e fed thddiadiador

nondGRSHOBR WG S Ierminalackoy AanidJiatiaon oYak MeoneSr /Bl assdiRer
o iter platels Igzckard BioScience C%., 5 Meridgﬁ,ﬁCT) presoaked % 0.3{3/%

IL] poRfetipaerdrne crmippte s Ware drasreaneraetinmb sividh fivation
buffrilieeeolis FNMINERER P o iemayednbaundaadiQasthsity.

Plates were dried, 35 liL Microscint-20 liquid scintillation fluid (Packard

sublpng S@R RS fdha Bt odT Y b s i e ireiPana pidi e Here
invegbiuntediih & cRackandTopcaunt liguidssamiilation eeemte kiBgpkasthetivity

BioSci Cq., Meriden, . 10.Bipding dat d usi
B4 P 48 K BraERty S BB SO0 & BeH R VG,

The BOTTOM (curve minimum) was fixed to the value for nonspecific

biniynale détSithmedah endiSrdsenoubition pashipiate2232y Th quantity
[L] hiihe2Ehepi PYoEesHing hansw Wt luefiRéerrtotie concentration

[ﬁ Hh@%@ ﬂ@&lﬁﬁﬁ%&fw@ﬁeﬁrﬁﬁ?ﬁ?@%ﬁi@mﬂfﬁémt%ﬂ@ﬁwd to
the 5-HT3 receptor 15 subtype was calculated as the ratio K; . ]
A AN M e e L e i b R
recctested tethistassdywithdidfadrilebetiidtiecepiasss ulatypeselectivity

ranging from about 10 to about 95,000, typically ranging from about 100 to
A .

HEK-293 (human embryonic kidney) cells stably-transfected with cloned human
3-HT 4y receptor cDNA were prepared expressing the receptor at two different densities:
(1) at a density of about 0.5-0.6 pmol/mg protein, as determined using a *H]-GR113808
membrane radioligand binding assay, and (2) at a density of about 6.0 pmol/mg protein.
The cells were grown in T-225 flasks in Dulbecco’s Modified Eagles Medinm (DMEM)
containing 4,500 mg/L D-glucose (GIBCO-Invitrogen Corp.: Cat #11965) supplemented
with 10% fetal bovine serum (FBS) (GIBCO-Invitrogen Corp.: Cat #10437) and (100
units) penicillin-(100 pg) streptomycin/ml (GIBCO-Invitrogen Corp.: Cat #15140) in a

5% CQ;y, humidified incubator at 37°C. Cells were grown under continuous selection
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Example 31: Whole-cell cAMP Accumulation Flashplate Assay with
HEK-293 cells expressing human 5-HT4(,) Receptors 20 In this assay, the
functional potency of a test compound was determined by measuring the

vnakhtafgyclic AMP produced when HEK-293 cells expressing osbddfur2s4
receptors were contacted with different concentrations of test compound.

uIt 293 y
pres%‘t %@f rans ec ecf) gﬁt Y e one@@? 21?1{ Z%dﬁ%g)%rge%g&gr chlilitA#\lA?elrgel)
to thprepdired expressing the receptor at two different densities: (1) at a
density of about 0.5-0.6 pmol/mg protein, as determined using a [3H)-GRI
b. GdbPepameiabrane radioligand binding assay, and (2) at a density of about

6.0QcRMokBg PRI raii’gm«}eid)sweogmwmm T-225 flasks:inyDulbboos's

Modified Eagles Medium (DMEM in 5 0 Qse
PTIOY 9] B R B G (ﬁﬁ%’%ﬁ? #?il% ) su%p eme%teg}gé}a Ialfgoféd}n?é’tal
4,50baNine ]segmﬂb(EB:SBGEBﬁ@ﬂbgwmgpn Carjl 1 B # 10487 cantig ¢61ts, the

t | B t
me 5?2%34 ?rr']%;é“géd %%)%%hu%sl |nc Egl‘g%gr{r a%%{ﬂ;%g%ﬁﬁ&gg{%ﬁ%
addmdeadmmmﬁoﬁmm%xemw@tg@w@m R HeogeiodrzBaom
the %ﬁtsﬁij(glei b% Hl%‘aﬁggtﬂﬁ ofgenayicin QOQ/\QHS HABELAINNIT OURRER Ribe

tot e me . Cell Preparation Cells were grown to

conmngmwe@e@%@mm@r@wwﬁm&am@% Wb Bl S piRsP 1 EKay,

1006%11%‘%%9 thiwice aang ded it SpinenfRe DMEM cantaingamed
0 mg/L D-glucose (GIBCO- InV|tro% n Corp.: Cat #] L1965) To harve

37 ﬂﬁbstéé’ﬂéa?ﬁé htfée"élwag sepraRR R d 20 e EaSehe s BRO AR en

and rARed GREHERAD Wasadded toweachvitR T Hank: &ett&vwenennmuma:ted
for 5 min at RT and then dlslod]fged from the flask be{ mechanical agitati

pm,hekcdrd vssehdisn Was hARskerrEald e teriRRTEtehE 1 GUSHEHHIRG Eh

5x @@ﬂ@m{ﬁ e, RS- EenvarIEd | 3Ta) IdRBSamed centrfuged fonb fakhalute

0 rpm. The, supernatant was discarded and the pellet was

kit) P@‘%B’?b‘é‘ﬁ@éﬁ‘qr?’ & ddd™B7C) stimulation buffer (IOmL equivalent
percABiit k2 {laskspeibistime wadinotedyandaydiked asiimbzElohple
cells were counted wit C Iter co 1ter (¢

Adgy] ﬁcgfl%‘;m I?syﬁréllk el Fevl\llle‘\r?yej’E 5:esul(spen ?§§4t a(%%éﬁclegr%?gj%ﬁég% e

Scidinds Jod OB aedis/ivilAn meewmmm@)@mmtmmmmas provided in

the fiashp, 'ate '< ai}% gt u‘;’] %ﬁba%tgét&tb%agbf&rcl%mm AMRB.assaxsmwere

performe dioim oassay format using the Flashplate Adenylyl

the @y@jfasembﬁvalﬁb rlséusliopdtdminnhases nammPvEs VP08 4BL st
conﬁ)}%%&% Ldf8ved as 10 mM stock sotutions in DMSO, diluted to 400 uM into

50 mM HEPES pH 7.4 at 25°C, containing 0.1% BSA, and serial (1:5) dilutions then

made in the same buffer. Cyclic AMP accumulation assays were performed with 11
different concentrations of compound ranging from 10 pM to 100 uM (final assay
concentrations). A 5-HT concentration-response cutve (10 pM to 100 pM) was included
on every plate. The cells were incubated, with shaking, at 37°C for 15 min and the
reaction terminated by addition of 100 pl of ice-cold detection buffer (as provided in the
flashplate kit) to each well. The plates were sealed and incubated at 4°C overnight.
Bound radioactivity was quantified by scintillation proximity spectroscopy using the

Topeount (Packard BioScience Co., Meriden, CT).
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Sciences Inc., Boston, MA), according to the manufacturer's instructions.
20 Cells were grown and prepared as described above. Final cell
concentrations in the assay were 25 x 103 cells/well and the final assay

weMRaYYas 100 L. Test compounds were received as 10 nYyhsiRG K /007284
solutions in DMSO, diluted to 400 M into 50 mM HEPES pH 7.4 at 25C,

containiag Ao BaMmnd aatald B dittiansthens @@%sé%t@aeﬁgjgmse

Agﬁfer. Cyclic AMP accumulation assays were performed with 11
OO TEREHOEEYr ARSRESS KRB HEcHagPKg Fidrd O snesuibgvE s
maasshyDeaNeasEaligns) i el GoReaBIEIPRFBRRORSE SHVE LM AM IR

00 M) was included on every plate. The cells were incubated, with
SO R HE T s A A G AP Blio of 100

coiiofiicd-ooldigetattianpdfieratascprordedinahey fashphateckiite &ashic
1oodel T heplates were sealed.and.incubated.at 4C overnight, 30 Bound
o R o SeihRAr BT SRR ey Hoing
magmaisspewat (Packard BioScience Co., Meriden, CT). 92 WO

2006/094063 P Lhe amount of cAMP produced per
mL of reactig% Wf;gs%%ég[g%g%@%g%ﬁ%é) ‘é%ﬁﬁns%ﬁ arc c&‘r’f\?ealf% cording
POl domatpuitipa hpoVidethsntee mianufacroreds oS imantiah Dt were

tesRAaYARE: 50N aBHBEAR SRR SRIAR ROAS IS he,Graphiad Brism

Software package using the 3-parameter sigmoidal dose-response model
0-3( 816 B8 ConBipkiHe 440 Lo Potsrey e are vopTctitassmOSH typically
rangdlpesrinediegative.gegaglic logarithm of the EC50 value, where EC50 is

the effective concentration for a 50 % maximal response. Test

compounds exhibiting a higher pEC50 value in this assay have a higher

potereipTBleaddofiz higo o Bapa dlreee ptovyTeid sbibpamnesPoldhdum Ton

invehHbIEHiTc v iveleeC dils tBspagsiving ik a bER GO edom Brepssithe Chiine

(1) H ity of £0.5-0.6 pr otein, had a pEC50 value

e o aboUt 0 abacy S, D At i Ge s
Robyptign stshebiatvpritsof Wissrosivoltgls Slanipldssayyofénhibitiogofnt

necBQIASS] : -FelpExRIessing he hERG Gardiac
e Craoa 15 O K LG SRl LM MR TN

SUPRJeTEF RISt R Ghihibmiteresen ardREUnITesignofisitisColisingE siisied
ont¥Es8/ TRigsin CrVnoepic sieRes il rededs GE4S Were gypande a%rll\if\xjﬁt%

passaged in Dulbecco's Modified Eagles Medium/I'12 supplemente

mL {BegiBlAf B oL sBrimmablabisn Federllgenbricneatd fonverel sedtiveftage-
claaptavatly-Dhiysine{$0.jiadml ceatesiBlass foyessies, b3 sima. dishes:

(co%la,[ining 20 mL, medium) at a density that enabled isolated cells to be
{iaceliu %1%}%%?' %ﬁBEfé’?"ed at least every 7 days and stored at 4°C when

not ?r? lues(e:. The exiracellutar solution contained (mM): NaCl (137}, KC1 (4), CaCl; (1.8),
MgCl; (1), Glucose (10), 4-(2-hydroxyethyl)-1-piperazineethanesulphonic acid (HEPES)
(10}, pH 7.4 with NaOH. The exiracellular solution, in the absence or presence of test
compound, was contained in reservoirs, from which it flowed into the recording chamber
at approximately 0.5 mL/min. The intracellular solution was prepared, aliquoted and
stored at -20°C until the day of use. The iniracellular solution contained (mM): KC1 (130),
MgCl, (1), ethylene glycol-bis(beta~-aminoethyl ether) N,N,N' N'-tetra acetic acid salt
(EGTA) (5), MgATP (5), 4—(2-hydmxyethyl)—1—piperazineethanesu]phonic acid (HEPES)
(10}, pH 7.2 with KOH. All experiments were performed at room temperature (20-22°C).
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clamp studies. The dishes were maintained in a humidified, 5% CO2
environment at 37C. Extracellular solution was prepared at least every 7
days and stored at 4C when not in use. The extracellular solution
wantainee{mM): NaCl (137), KC1 (4), CaC12 (1.8), MgCI2 (L) XYsRSR7284
(10), 4-(2-hydroxyethyl)-l-piperazineethanesulphonic acid (HEPES) 25
(10kH A4 smithoNafidh Theaxraselidar-acidion.iRihealseraeding

presence of test compound, was contained in reservoirs, from which it
chapic ittt SEBTAIY Ch B RS SRl DS S SFHgnd the
patdi¥ReetuiaCselitionkasRicpatedhialiciated:dnt cloraehatd 20 Gamtikibe

day of use. The intracellular solution contained ( - KCI.(130), MgClI2
o YRS B, CEr e SO BTy R RN N et acid
cunisaltv3s EGHRAJ, (b, MEATRe(S)posed to test compound. The standard voltage

4-(2-hydroxyethyl)-1-piperazineethanesulphonic agid PES)
P A e T B B ey sar e
to -§90A200) 5 68 WORO0G09463 RT TS 20061007 RBLa TR coVerdips on

voCh e FGlIS whre seeded (were apstesdlad ecardingichachgnand

perfused continuously. Gigaohm seals were formed between the cell and
the {RRoIpETEH B EbASTETOiRIE R ISRbIs parPl s saEpaved creeyrdpig ds at a

conCOMTRRACRS IMiNE1Ojlags: a0 modes wWithsthennitiakhpldinginotentighat

-80 mV. After a stable whole-cell 5 current was achieved, the cells were
washepbREEPodRE B GO TRESE R XBRIGE Y pFOWIEY i e froh])
wadhedeelding petentialet-80Hn ¥iterbad mi: nd B.eeeprepelagiz e 06500

mV for 5 sec and then return tg the original holding potential (-80 mV),
m Vv e iRg & ROt GEBIIFAS T GRdE BVBRPTELEE 067 HLP PrAleitidht
residf@plitudeswdeaing dhesepalariz atiemghase we foteiermingdsiag

pClamp software. Test compounds at a 10 concentration of 3 pM were
deagiiyai®ad over the cells for 5 minutes, followed by a 5-minute washout

peribehinctierabsgricedos dompatndefeinaliyimpobiiveveantcohfoisaprisieg

as added to the perfusate to test the functi f the shhe.

PO e o AU G L eI 2 O O
ConpytivarttiacerrenM Ahelstepivacki to 480 envrenesuipdivdahvoutvardedifed to the

ini QQ%én%&Eﬂ&&QHQﬁé 5%99{%%@5 E‘&?Hﬂ&ﬁ%‘vﬂ!{%oﬁbﬁ%&@d%ﬁ%ﬂvﬁi%m and

Peak current amplitudes during the repolarization phase were determined
stangisiifoersGLIRMVPCB sftogkiien Prsccudtrbtiah and sttt e watdhn srecesgybieaf
the'&ﬁ%%@ﬁ@ (OriginLab Corp., Northampton MA) where the individual

current amplitudes were normalized to the initial current amplitude in the

absERED BHEBMBBEREIPRE G I QR BRERt s BRPSe s aRgaR

fiverarsdanpashansditionivess saleidatediand plattetvaraus (e timeiso).
course of the experiment. Comparisons were made between the

Stagﬁé‘@#\fé’alwwﬁgﬁ?m?ﬁﬁﬁgﬁg%%é@ FQups were performed wsing a two-

population, independent t-test (Microcal Origin v. 6.0). Differences were considered
significant at p < 0.05.

The smaller the percentage inhibition of the potassium ion current in this assay,
the smaller the potential for test compounds to change the pattern of cardiac repolarization
when used as therapeutic agents. The compounds of the invention which were tested in
this assay at a concentration of 3 uM typically exhibited an inhibition of the potassium ion
current of less than about 20 %. For example, the compound of Example 17 when tested

in this assay exhibited an inhibition of the potassium ion current of less than about 15 %,
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five-minute exposure to either the test article or vehicle control (usually 0.3
% DMSO). Statistical comparisons between experimental groups were
performed using a two 25 population, independent t-test (Microcal Origin

Vyog(%ﬁlgjgf(grences were considered significant at p < 0.05. J@ﬁlﬂﬂ%ﬂ%{nzs 4
the percentage inhibition of the potassium ion current in this assay, the
smaller the potential for test ounds nge the pattern of cardiac
rep%%ﬁ%%ﬁogrg ’ %%ae%mt?ggag%% %rg%pgnl%éﬂgg%%%ts. The compounds of the
invemtionsyhithiwefetedtidin oc3G:shivassaydarectopeemrdinh- o 8 ipwic
atYPISa, exhibied. an inhibiiign ot Hﬂ.q\@g@s@' JL G QIBSR kAN
ac}‘daxbg t 20 %. For eaxample, the %ompound 0 Igé‘)gmple 1 whgn tested in

Chathris Rissaj.abenuness-aN iRHIion Y hy Peeasst B ATEmesrfisdtnan
inﬁ%ﬁ%ga%%ni%%wg(ﬁapﬁl 040653 P € TLIB2008(QR 284 « Ex@opla 38ose of

Pharmacokinetic Study in the Rat Aqueous §o|ution formulations of test
5 medmpdiriesineralprsnared migle B ibiadmidla 9o BEREERERGut
Serial (b @beHhBs Male Spaguarbinwhey dsts QIosslraia at CltaylesRiven 5, and
Laboratories, Wilmfjgf?ton, MA) wer dosgd with test compounds via g .
: 8 Nas Hi

30 e ds admfinfS g PR P AT eRSsc- O SETRUIRG BBy SFAF o4

MQg/Kg or py orar gavage
blodPP)satavapsadndnbined/kglidhie dosingluglyhewas dpetitgetor Maymds2

r inistrati rial blood samples-w
S o R S S SR YT,
lowaniin24 diours{iestsdosé n€ordeentrations of test compounds in blood

plasma were determined by liguid JRESS S y
o S R e ey

analyeistévi Giby 2CIAwith 2 dIdiedelipii Erdlianeaeor BNPHEN M CrSeatiGd

PhaPRRAIMRROKINGTIG RaramsterfvaleiAtse ssad Ry-onmamearmantal
analysis (Model 201 for N and Model 200 for PO) using WinNonlin

congyeiralis mPlpoNaTSyHE; WRLER VT e HRREThERTRTIRS iR ication
vs. BHIVE.PF 88l E ARGk 18:60NCAMY MO I IR0 PlRsEIE MSoti(A TIS(0-1))

denoted C,,,,,x. The area under the concentration vs. time curve from the
wosls a8t e eesrese Pl EaRHRAIN XDy W B

norfalgxatadyrthedineariropezeickah el hoayaipditity @ddeysiaidche
dose- normalized ratio of AUC(0-t) for PO administration to AUC(0-t) for IV

wasGHGHAEEHDN, was calculated as: 20 F(%) - AUCro/AUCUV x Dosen
/Dosepo x 100% Tegheompiipdsiihich Bakikillasger vallies of the

i : O i i |
DTS SR Ot ARELE G WV Bsamh e EXpec iR Lo ig e
greater Bioavaiabi ity when administered orally. The compounds of the
andi e tio thib atsweres tegterdch this es sy tyditalipitkediorign administered
orally. The compounds of the invention that were tested in this assay typically had Crax
values ranging from about 0.01 to about 1.2 pg/mL, more typically ranging from about 0.1
to about 0.5 ng/mL, and AUC(0-t) values typically ranging from aboui 0.15 to about 1.4
g-hr/mL, more typically ranging from about 0.2 to about 0.8 pg-hr/mL. By way of
example, the compound of Example 17 when tested in this assay had a Gy value of

0.06 pg/mil, an AUC(0-t) value of 0.45 pg'hr/mL and oral bicavailability (F(%)) in the rat
rodel of about 20 %.

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various

changes may be made and equivalents may be substitnted without departing from the true

95



values ranging from about 0.01 to about 1.2 pg/mL, more typically ranging
from about 0.1 25 to about 0.5 tg/mL, and AUC(0-t) values typically
ranging from about 0.15 to about 1.4 g hr/mL, more typically ranging from

WHWRA e, about 0.8 ltghr/mL. By way of example, the corppiRd,0f o784
Example 17 when tested in this assay had a Cmax value of 0.06 tg/mL, an

. AUC(0-t) value of 0.45 tg-hr/mL..and oral bioavailahility (F(%)).in the ra
spifh s b B ey ey, SISOl 800 Bt o
partim’thrréfeﬁénnmtmls@m@i@nb@mﬁmwmﬁemmm Presieps, to the
objcdndersipad .y dhase shiled.n the artthat variqus GHanRes ey P& mRds

and equivalents may be substituted without departing from the true 95 WO

to bopadiodho s IECT sdoosonrerad dsimtoardidalss tHb IR HEHSIn

patcAdHRMAMANYRRMHAI RS REBERAHE 1R aYaRES PRIUGMWALSHURTIOR
material, composition of matter, process, process step or steps, to the

funvcﬁﬁjgif’ﬂi‘géfgﬁﬁ?’hdﬁﬁ%@BSﬁé’%f‘ dEPivention. All such modifications
are intended to be within the scope of the claims appended hereto.
Additionally, all publications, 5 patents, and patent documents cited
hereinabove are incorporated by reference herein in full, as though
individually incorporated by reference. 96 WO 2006/094063
PCT/US2006/007284 WHAT IS CLAIMED IS: 1. A compound of formula
(1) ONH R1iNO RR'2wherein 5R1 is hydrogen, halo, or Ci-4alkyl;
R2 is C3-4alkyl or C3_6cycloalkyl; aisOorl; Z is a moiety of formula (a):
(R18)d ki(Y)~ -1Q-X,4v/ G b (a)
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10 wherein: bis1,20r3; disOorl; Xis carbon and Q is selected from -A-,
-A(CH2)2N(R4)-, and -S(0)2(CH2)2N(R4)-; 15 or X is nitrogen and Q is
selected from -S(0)2CH2C(O)-, -SCH2C(O)-, -OC(0)-, O -/O)~ N~~- -~
Wl Dz ha0535(0)2-, -S(0)2(C112)2-,-A(CH2)2-, , and G is W anghGsisiRnar2s4
wherein W is selected from -N{C(O)R9)-, -N{S(O)2R10}-, -N{C(O)OR{t2}-,
-N{GRINR Red L p(2NR13R 14}, -N{R'6}-, -S(0O)2-, -0-, and -S-;
provided that when G is W, cis 0, and b is 1, then X is carbon; 20 or G is
carBon, ¢ i domaprinydisidamoiday(df fonnula (b): - 4CH2~---W (b) wherein:
eis 0 or 1; 97 WO 2006/094063 PC17US200610 Wis selected
from -N(R8)C(O)R9, -N(R8)S(0)2R19Q, - )2, - (R75)C(O)OR12,
-N(R8)C(O)NrR13R14 N(R8)S(O)2N (O)NR13R14
-OC(O)NR13R14, C(O)‘ i\&md -N(R8)R16; provided that
when X is nitrogen, g' is10, d W/ is attached to a car 8?1 bonded to X,
then W is -C(O)NR13R14or 5 MC(OYDR12; A is selected from
-S(0)2CH2C(O)N(R3)-, -N{C(GﬁPS}- -N{C(O)NR6aR6b} ,
-N{Q4R)ZE 1-3alkyl}-, -N{S(O)2NR6aR6b}-, -S(0)2N(R7a)-, and
-OC(O)N(R?b) R3 and R4 are independently Cl_4allcyl; R5 is hydrogen,
C1 @alﬁ%?@gsalhmoﬂlﬁwalkyl or pyrimidin-4-yl; 10 R6a and R6b
are;@@ggg@gﬁty by deogg(i5-6ayeloalkyl, or C 4alkyl, wherein
CL4allcyl is optlonally substituted with hydroxy, CS_3alkoxy, or cyano; R7
and”’i7b%re independently hydrogen or C1 4alkyl; R8 is hydrogen or
C1 ga&l@/ﬁa&ﬁ,hyﬂ{m@m@furanyl tetrahydrofuranyl, pyridinyl, or
Cl_4alkyl; 15 R10 is CAalkyl, optlonally ;ubstltuted with S(0)2C1.3alkyl,
or with from 1 to 3 halo;
[T ’“\ (Ve

—EQWX\M/G "
b

- wherein:

bisl,2or3,;

disOorl;

X is carbon and Q is selected from -A-, -A(CH,),N(RH-, and
-S(O)(CH ) N(R -
or X is nitrogen and Q is selected from -S(O),CH,C(O)-, -SCH,C(O)-, -OC(O)-,

O
"’{OLNQ%’ ; -g»sm)g-w\j%’

-S(0)z2-, -S(0)(CHa)o-,-A(CHy),-, ’

Gis W and ¢ is 0, wherein W is selected from -N{C(O)R’}-, -N{S(O),R'®}-,
-N{C(O)OR™}-, N{C(ONRPR"}-, -N{S(O);NR"R"}-, -N{R'}-, -8(0)y-, -O-, and
~5-; provided that when G is W, ¢ is 0, and b is 1, then X is carbon;

or G is carbon, cis 1, and Y is a moiety of formula (b):

“é“(CHz
e
(b)
wherein:
egisor 1;
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RSS is _NR73R14 or Ci-4alkyl; R12 is C1-4alkyl; R13, R14, and R15 are
independently hydrogen or Cl-4alkyl; 20 R16 is - (CH2)r-R17, wherein r is
0, 1, 2, or 3; R11 is hydrogen, hydroxy, cyan, Cl-3alkyl, Cl_3alkoxy,

wHEINBARR14, -CF3, pyrrolyl, pyrrolidinyl, pyridinyl, tetrahygrofubianyl,-oe,
-N(R8)C(O)OR12 OC(O)NR13R14 N(R8)S(O)2CH3 -S(O)2NRt3R14,

h j}f"%‘%‘@i‘é@%ﬁ%&whﬂaﬂw optiohady,substituted with

OXY, prowded that' when L IS O, R17 is seI d from 25 Ilﬁqrogen
@Wﬁand\%@riﬂi@)h@ndiwhm%gioh}ﬁ |§*hy0q g\rﬁRo 17 forms a

uoceém%ﬁﬁa‘fb@WWJﬂ?ﬁﬁead@Jﬂzka)ga¢b@ammal&m@t aatiydgen,
optlonally substituted with hydroxy; or a pharmace § ma%: ptable salt
e is By gl Ao DHEIRbRAFEPIRORISF RS % 18 aim

-C(ovbs€in R1 is hydrogen or halo, R2 is C3-4alkyl, anddlsO 3. The
compound of Claim ein: 006/ ey 6Dy _
PC‘]*.?EJ%@WE&?@&?%@%% f %\W%f X(%s\ aégggéand ‘Qis

wN{sabamdaﬁ:qn? -QCEP)PROR; - s&%@ﬁ& ax)fdow(oaw 1; 4(1? The

of any one wherein: X is carbon an is
solbordl f?%m ??Pé‘j‘g?%-ya%{%%%? NRGaR6b) -N{S(0)2Ci 3alkyl}, and
-S(R) 2N{RiseporcK.dsinitr6henland. @ isweleated. froryLo@(O-YI5 (0)2-,
-S(92 : (GHZ)2tgnNdberein
%ré%&%f %é%&?&é%?ﬁéﬁ%&% cNGRIRSHGH)2mcandn

-N{S(O The compound of any one of Claims | to
Cy-edikwiheraiioGliy WbaWGf@%VGh\M@Fé% Wi keReEERgm -N{C(O)R9}-,

'N{ﬁfeﬁé@}m 1%@&%}%%4&611‘ BH{R"tk@nd -S(0)2-; or G is

carbgn, cis 1, and Y is a moiety of formula (h), wherein Wis selected 15
frork - K(risesen R 1-RIlS) S(0)2R16, -S(R'1)(0)2, -N(Rs)C(O)NR'3R14
-OR¥5, aRaroNiRSIRAS, Grhhgiesmpoungheliany, QﬂelQﬁlﬁjaj ms | to 5,

Wher%l ?s%llja\lliyyla%gtzco{fai y s%gsgtu'?\e Wltg%"zg? 8f cho n'él % to 3
halo;

R s -NRR™, or € qalkyl;

R7 is Cyqalkyl;

R!? R and R" are independently hydrogen or C;zalkyl;

R is —(CH,)-RY, wherein r is 0, 1, 2, or 3;

R is hydrogen, hydroxy, eyano, Cyaalkyl, Cy.;alkoxy, —C(O)NR”RM, -CF4,
pytrolyl, pyrrolidinyl, pyridinyl, tetrahydrofuranyl, -N(R*)C(O)OR'?, -OC(OMNRRY,
N(RY)S(0)CH;, -S(O)NR¥RY, or 2-oxoimidazolidin-1-yl, wherein Cy.salkoxy is
optionally substituted with hydroxy; provided that when r is 0, R is selected from
hydrogen, C;.salkyl, and pyridinyl; and when ris 1, R!7 is hydrogen or R' forms a
carbon-carbon bond with the -(CHj)- carbon atom;

R'® is Cy.aalkyl optionally substituted with hydroxy;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

2. The compound of Claim 1 wherein R! is bydrogen or halo, R is Cy.qalkyl,
and d 15 0.
3. The compound of Claim 1 or Claim 2, wherein:
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NH () RN O 12 R wherein: R1 is hydrogen, halo, or C1.4allryl; R2is
C3-0alltyl or C3,6¢cycloalkyl; 25 aisOorl; Z is a moiety of formula (c):
-1Q-X"/ Vvv b (c) 99 WO 2006/094063 PCT/US2006/007284 wherein: X

Jpcabenand Q is -A-; or X is nitrogen and Q is selected fropy;QC{ QA ia72s.
B iCr12)2- and. A(GFIZ)2:5 s 1. Xis carbon AT

-S(Q)2-; or b is 2, X.is ¢carbon or nitrogen, and W is selected from -S(O)2-,
-N{ (%fﬁeré?—‘,‘ f‘ﬁ%é%)‘ 310}-, -N{C(O)NR73R14}-, and -N{R 161 _; or Z is
a moistys of fogeu ladd);if ¥Wieeted-NMofd - A WherBi) Q) iSEBIECIE) fromi

LA(C O) -S(0)2-, -S(0)2(CH2)2-, and -A(CH2)2-; Wis selected from
“N(R$)C(O)R9, -N(R5)S(0)2R10 -S(R11)(0)2, -N(R5)C(O)NR13R14,

-OR15, and -N(Rs)Ri6; provided that when Wis attached to a carbon

5 atom bondgd 1g,he BifABERN, AIRVRERRLING, DaiplisC(OINR73RI4;
and_15 bislor2; A'is selected from -S(O)2CH2C(O)N(R3 -GQ-EI%C(O)RS}-,
N(ﬁ?' éR -

-N{E(OFRRBARDEYS StOIRet kil N{s{O)2
N{SPERZNERTR)-, A AGRINER, 7b)-; R3 is C1.4alkyl; RS is hydrogen,
Cl_3alkyl, or Cl_3alkoxy; ‘
or X 1s nitrogén and Qs selected from -OC(O)-~, -S(O)y~, -S(O)2(CH3)2-,
-S(O):NR™)(CHz),-, -N{C(O)R’}(CHy),~, and -N{S(0),C, salkyl}(CHy),-.
10
5. The compound of any one of Claims 1 to 4, wherein:
Gis W and ¢ is 0, wherein W is selected from -N{C(O)R’}-, -N{S(O)R'"}-,
NIC(OINRPRM-, -N{R6}-, and -S(O),-;
or G is carbon, cis 1, and Y is a moiety of formula (b), wherein W' is selected
15 from -NRHC(OR®, NRHS(ORR', -SRH(O),, -NRHC(ONRRY, -ORY, and
NREHR

6. The compound of any one of Claims 1 to 5, wherein G is W and ¢ is 0.

20 7. A compound of formula (I):

5 %N%\z

R1_1_\ o= &

wherein:

R' is hydrogen, halo, or Cysalkyl;

R%is Cs.aalleyl or Cageycloalkyl;
25 aisQorl; |

Z is a moiety of formula (c):

hve (©)



20 R6a and R6b are independently hydrogen or Ci-4alkyl; R7a and R7b
are independently hydrogen or C1 allkyl; R8 is hydrogen, methyl, or ethyl;
R9 is tetrahydrofuranyl, methyl; or ethyl; R1 is methyl or ethyl; 25 R1 1 is
whsthesgthyl; R13 and R14 are independently hydrogen, gyetixh08sm07284
ethyl; R'S is hydrogen or methyl; R16 is -(CH2)r R17, whereinris O, 1, or
2; and,R1 s selected from hydroxy, cyano, Cl-3alkyl, and Cl-3alkoxy;
provided that when r is 0, R17 is selected from CI-3alkyl; 30 and whenr is
1, R1¥i& &y s Balkyl; or a pharmaceutically-acceptable salt or
solvatg; 6f ﬁtﬁnft?@%é{%mﬁ! Ere9lotdPBWQRIPE/0HO83, -S(0),(CHy),-, and
PCC/US2006/007254 8. The compound of Claim 7, wherein Z is a moiety
M dibrmula (c), wherein X is nitrogen and Q is selected from -OC(O)-,

5 is(o))%’is'ﬁ,(?)g(ﬁlﬁ&{ ( )Zmd-ﬁ(?SZIS{?Ma)(CHZ)Z-, -N {C(O)C-3gll;30>|<y}
CH2)2-, and -N{S(0O)2Ct_3a Cll12)2-. 59. The.com of Claim 7,
wherefh Z'¢ 2 Wbieh oF By agli%)%gf)érgiﬁe?% %}bcgr ofggﬁ Qis

N {@erted oM ENCDICH-RARING)- R RHCL@INIRBE} -:N{S(0)2C-3alkyl}-,
and -82(9),2}}{9;\;?%1, 0% 1‘9.3&!}@3 compound of Claim 7, wherein Z is a
moiety &1 formura (d , Wherel "Q is selected from -OC(O)- and -S(0)2- 11.
The compound of Claim 7, Whereir}/ﬂTe'E;Mpound is selected from:
1-isopropyl-2-oxo-1,2-dihydreéuinal%q?é-carbo>glic acid
{(1S,3R,5R)-8-[3-(4- 15 g {
methanesulfonylpiperazine-I-sulfonyl)propyl]-8-azabicyclo[3.2.1]oct-3-y1}a
mide: ¥8PFopyl-2-oxo-1,2-dihydroguinoline-3-carboxylic acid
{(1S,3R SR (B O and(OpyHaINET,),-, and -A(CHz):-;
-sulfonyl)propyl]-8-azabicycle Joct- ide; i
1-isop%p%l§£%§<%§-§%i%§iré§6% 0 |hg§é2§a%%ic’ é%%i O

NEOSBRBRR-8-{OM(2nd -N(RR'’; provided that when W' is attached to a
h t ' : -8- icy ijpot-3-yl)ami

s B darb e ot o

15 {(1S,3R BR)8J3-(4- methylpiperazine-I -sulfonyl)propyl]-8-azabieyclo[3.2.1

3y LA S PIRB L hydreasingline 2
]((()1Cs,3‘é ,15%?)?_%@%1%9%%@5 RN ARQa AN 3G ARORHC-RCY

NPt amdstlom-GiRspiRoBendins )4 ino]atdy RS QMR 0[3.2. 1]0c
t-3-yl)rangide;atkyt;

R’ is hydrogen, Cy.salkyl, or Cy_salkoxy;

10

20 R and R® are mdependently hydrogen or Cy.qalkyl;

R and R are independently hydrogen or C4alkyl;

R%is hydrogen, methyl, or ethyl;

R is tetrahydrofuranyl, methyl, or ethyl;

R'%is methyl or ethyl;
25 RY s methyl or ethyl;

R and R are independently hydrogen, methyl or ethyl;

RP g hydrogen or methyl;

R*is (CHy)-R", wherein ris 0, 1, or 2; and R'7 is selected from hydroxy,

cyano, Cyaaltkyl, and Cyaalkoxy; provided that when ris O, R is selected from Cpsalleyl;

30  and whenris 1, R is eyano or C)alkyl;

or a pharmaceutically-acceptable salt or solvate or stercoisomer thereof.
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25 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid
[(IS,3R,5R)-8-(3-{[1- (2-methoxyethyl)piperidin-4-ylmethylsulfan7oyl}
propyl)-8-azabieyclo[3.2.1 Joet-3- yllJamide;

Wa SORIRRYL-2-0x0-1,2-dihydroquinoline-3-carboxylic acid
((1IS,3R,SR)-8-{3-[(1-
methanesulfonylpiperidin-4-yl)methylsulfamoyl]propyl}-8-azabicyclo[3.2.1]
oct-3- 30 yl)amide; 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic
aciél [(IS, 3R BRI B it Q@w&ii&é@wﬁp@éﬁd@iﬁ%ﬁ@!ﬁw&%@wm

x isBERR Mﬂgw@a@a fhiedséujany %@(@:@99@/094063

S2006/007284 1-isopropyl-2-oxo- roqumollne 3-carboxylic
"&Qﬂé‘&&(ﬁ@@l@ﬁﬁ@@l@} Aallgpxy} (CHa)o-, and 'N{S(O)Zci 3alkyl}{CHa)s-.
oxotetrahydro-1),,6-thiophen-3- yI)methanesquonyIammo] ethyl}
-8-azabicyclo [3.2.1 ] oct- 3- yl)am
1-i€opropyRoSERBL A ARG ER dinghER Z b agjE a&ifprmula (¢), wherein
X 156@&&%%85{%}{%5 from -N{C(O)Cysalkoxy}-, -N{C(ONRFR®}-,
ophen-3-yl)-3,3- dlrnethylureldo]ethyl} 8-azabi
N{é@g[i? 813?15 é@r’iﬁ%ﬂ ‘13 1-dioxo-tetrahydro-17v6-thiophen-3-yl)-(2-
{(1 S,3R,5R)-3- [(1 isopropyl-2-oxo-
R ROV DAOR AR R AR Gt Uitk

amic acl

Q 1S$a1$owrbfr‘a§rm2(é&(9l anlh%?mqumolme 3-carboxylic acid
[(1S,3R,5R)-8-(2-{[2-
(4-dimethylearbamnoylpiperazin-1-yl)ethyllmethanesulfonylamino }

ethy))-8-aFabieytaniBod Clidet 3 -yhensildde compound is selected from:
Eﬁgﬁﬁgﬂ:}ﬂy@ﬁéﬁal} Zdihydroquinalines 3:58eR0nYlicacia §(38 55.8R0-8r

methypssidastnivrpmiscarienyevanburebyeniyikd lashbichemide . 1]oct-

3-yDamieeyilh dkolSOR@RYS @Ko ind-dibdrrguinaling (3scarbonysig aeid
[(1S,3R,SR)-8-(2-{

d‘”?%@?éﬁ%}%ﬂfPéﬂﬂ‘%‘c’a?Bgﬁi}ﬁB?ﬁ%?ﬁg - Fhes e uliShyetHgT 8 zabicy

clof3ighiestBodtamideih ydroquinoline-3-carbox ylic acid ((15,3R,5R)-8-{3-[4-(2-

Iiydr]&%%lgﬁ)%éej%?ég[g s&ﬂ n¥ﬂ[§~3§§‘f§°§ -az4 1%3?5’{3%%“?]0&% ~yDamide;
ethbiepuifoiipipera2idilyyhiethantsufanyilethyt) Srd LavS R OB 28-(4-

0
me){% ﬁjl}pceflogm%exak lc]i}r@pf%y g &loﬁglrc h- lﬁ[% &Oﬁ é}l-%l SI% 3-[(1-isopropyl
-2-Gxeepropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acxd {(15,3R,5K)-8- {2~
[meﬂa&&m}’&fﬁ‘yf éﬂﬁfﬁa&%ﬂpﬁ% Aingl8:azabicysiel3iedlact Bayheshy)-c
arbamic aci éster;
amidejsopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid ((1S,3R,SR)-8-

2-[=16dpropy1-2-ox0-1,2-dihydroquinoline-3 -carboxrhc acid [(15.3R,5R)-8-(3-{]1-
1- dloxotetrahydro 1X6- thloPhen -3-yI)-3 meth?s ureido]eth E -8- azablcyclo[3

(’)~1n?t]1<iwt1@{1w§ﬂ)g% ﬁlj-é(l]me 3.2.1]oct-3~

yljamide;

hylsulfamoyl} propyi)-§- aza‘mcyc 0
1-isopropyl-2-0x0-1,2-dihydroquinoline-3-carboxylic acid ((1.5,3R,5R})-8- {3-[(1-
methanesulfonylpiperidin-4-yhymethylsulfamoyilpropyl} -8-azabicyclo{3.2.1]oct-3-
yhamide;
[-isopropyl-2-ox0-1,2-dihydroquinoline-3-carboxylic acid [(15,3R,5R)-8-(3-{[1-
(2-cyanoethyl)piperidin-4-ylmethylsulfamoyl} propyl}-8-azabicyclo]3.2.1 Joct-3-yljamide;
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15

25

(2-{(1s,
3R,5R)-3-[(1-isopropyl-2-0x0-1,2-dihydroquinoline-3-carbonyl)-amino]-
8-azabicyclo[3.2.1]oet-8-yl}ethyl)-[2-(4-methanesulfonylpiperazin-1-ylethyl]

weAIRRmMIggcid methyl ester; PCT/US2006/007284
[2-(4- dlmethylearbamoylplpera2|n -l-yl)ethyl}-(2-

{(153R5 1-i .

oo P o aon gt s-extopslio ged (OSIB S04
d1oxhwabﬁibam(’ethmﬁlme&Wbms@n@@ﬁmmmwwabmydoﬁ 2.1]oct-

IPSHEYS2006/007284

[2 (4-acetyl-piperazin-l-yl)ethyl]-(2- {(IS,3R,5R)-3-[(1-is0 I-2-0x0-1,2-

g s W o Ve ot AR B UIE eersip eaa

thyb & b ) (@1}
a, 1@({%&3&&%&% h(xl %%%ga%&&%%ﬂmﬂ OHRQ RO U-Axisthnils (24

OCt‘%XBaPEiﬁlhydroqumollne 3-carbonyl)amino]-8-azabicyelo[3.2.1]oet-8-yl}et
hybt@@&@l&t@&%@ﬂ@ﬁﬁ@ﬁ%& y1)-(2- {(18,3R,5R)-3-[(1-isopropyl-2-0x0-

PR R R il S e S AL RV SR N T S SR
mettlPeeirydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1.]oct-8-yl}propyl

)-carbamic acid methy
R e e S R e el e A
{(4-diyh&hyicarbamoylpiperazin-1 yl)eth‘yl]methanesulfonyiammo}ethyl) 8- azabmvc]o—

29 Qqumollne -3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl}et
3 hjj?c %ijﬁr}n%{lg{ acid methyl ester;

1-idoisropyit-oract ) 2-diydreay iviiind-cdmplia s b {5 Hr 13-4
meﬂ(gﬂséﬁxt&?g{}%&&%gﬁhy %gtﬂsa&ﬁﬁﬁ awﬁpmg@g;syéw{tle}hmuﬁ@mam

opyl]-8 azabicyclo[3.2.1]oct-3-yl}amide;

1- |§01§P@b‘wbi%>@éq k»?dmymmﬂm@#ﬁé B EGGIGLS 3R SR)-8-(2-{2-4-

(tutrﬁ%%r%fga{goﬁﬂd)pipmazm~1 -yljethanesulfony!}ethyl)-8-azabicyclo[3.2.1]oct-
tetrahydrofuran-2-carbonyl)piperazine-I-sulfonyl]propyl}-8-azabicyclo-[3.2.

ez yl)amide; 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid
{(15:8B:hig)18{8x (At ,2@inydroquinoline-3- cazboxyllc acid ((15,3R,5R)-8-{2-[2-(4-

o e R

S,3R, sa)aﬁa[(&xmpmpwamopymn-zz y)-(2-{(15.3R 5R) -3-[(1-isopropyl-2-oxo-
dihydroguinolines3-carhc min Cy/ pr:
N L s L et R R
me:t}&ﬂ[@ﬁSBR 5R)-3-[(1-

'Soﬁ’r%théaﬁ’%%@ di“é*?lﬁ%?&ﬂﬂ%@ﬁ@a@i&%%ﬁ@&%@?&1%'@1%%ﬂ%l?'pt% 2.
1]oct-8 yl}pr A{Q“Ibester 4-acetyl plperazme -carboxylic acid

(1,1 Slitpr S crbslRy:3 iggb%ﬁym&)@eﬁlﬂumldo ethy!}-8- a7ablcyclo{3 2.1]oct-3-

yl)aggragdroqumo line-3-carbonyl)amino]-8-azabieyclo[3.2.1]oet-8-yl}propyl

ester; and
(2-{(15,3R,5R)-3-[(1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carbonyl}-amino]-

8-azabicyclol3.2.1loct-8-y1} ethyl)-[ 2-(4-methanesulfonylpiperazin-1-ylethyl]-carbamic
acid methyl ester;

[2-(4-dimethylcarbamoylpiperazin-1-ylethyl]-(2- {(15,3R,5R)-3-[(1-isopropyl-2-
oxo-1,2-dihydroquinoline-3-carbonyl)amino}-8-azabicyclo[3.2.1]oct-8-yl} -ethyi)-

carbamic acid methyl ester;
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4-hydroxypiperidine-I-carboxylic acid
3-{(1S,3R,5R)-3-[(l-isopropyl-2-0x0-1,2
dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl)-propyl

vE8&lueaB.apd pharmaceutically-acceptable salts and solvatesgnekuo6/007254
stereoisomers thereof. 103 12. A pharmaceutical composition comprising

i‘: Ef?@?&é%?ﬂ%&gﬁﬁﬂl"-?l_) FE}»?E1t§,§1€9ﬁ3933:'f'@di§6fp%9@%:9c§-%@ims

and a pharmacedutically- acceptable carrier. 13. A'compound as
dibyersmsireimedyohevDarink-teabrrsioldé i othSrapyind)-wsepigacid
metG@BRGUNd of any one of Claims | to 11 for manufacture of a medicament
for the treatment of a disease or medical condition in a mamm

|
s daci A it 5 ARG AN YA TS P b S2PRY2in
oxolhe diseaseahsnadisaeangitaniim |seloated io e grosum censising ahic

. irritable bowel syndrome (IBS), chronic constipation, functional
ac1d el & yelayed gastric emptying, gastroesophageal reflux disease

(GERDjiigasteaphyasis ididhesic-andidigpahitigasmepathysopropyl-2-oxo-
st-operative ileus, intestinal pseudo-obstruction, apd drug-induced .
S v S BT B G B
acidopmidiiyionsiis.a disorder of reduced motility of the gastrointestinal tract. 104
17, < ) . isqraer o A motility is. ..
S e e A saop L -2
oxodohrshiputionupreldonimarciiitabiachdwarbinydielihe, Idtabétid jaHtl-carbamic
acid Hepaiiggastroparesis, and functional dyspepsia. 18. A process for

preparing a compound of formula (I;_: (=NZ NH (n RiNO R 2 wherein
R1,!REPECaNEZo% e e e asiAneim? Laghox vlic acid {(15,3R,5R)-8-{3-

(meBRA mﬁf{%ﬁﬁ%%ﬁﬁﬁﬁl@-@@béﬂt)ﬁfp%%lﬁﬁ QrsteyeQisemey thessef.-the
aza&é%ﬁ@%iﬁcl?ggﬂgng arz?l%%t;lng a compound of formula (ll): (NH O

1 —isoprop‘yl—?_‘woxo- 1,2-dihydroguinoline-3-carboxylic acid ({(15.3R,5R)-8-{3-[4-
(tetrahydrofuran-2-carbonyl)piperazine-I-sulfonyllpropyl} -8-azabicyclo-[3.2.1 ]oct-3-
yhamide;

1-isopropyl-2-oxo0-1,2-dihydroquinoline-3-carboxylic acid {{15,3R,5R)-8-[3-(4-
acetylpiperazine- 1-sulfonyl)propyl]-8-azabicyclo{3.2.1loct-3-yl} amide;

4-methanesulfonyl-piperazine-1-carboxylic acid 3- {{15,3R,5R)-3-[(1-isopropyl-2-
ox0-1,2-dihydroquinoline-3-carbonylyamino}-8-azabicyclo[3.2. 1 Joct-8-yl} propyl ester;

4-(tetrahydrofuran-2-carbonyl)piperazine-1-carboxylic acid 3-{(15,3R,5R)-3-[(1-
1sopropyl-2-oxe-1,2-dihydroquinoiine-3-carbonyl)amino-8-aza-bicyciof3.2.1}oct-8-
viipropyl ester;

4-acetyl-piperazine-1-carboxylic acid 3-{(15,3R,5&)-3-{(1-isopropyl-2-0xo0-1,2-
dibhydroquinoline-3-carbonyl}amino]-8-azabicyclo} 3.2, 1Joct-8-yl}propyl ester; and

4-hydroxypiperidine-1-carboxylic acid 3- {{15,3R,5R)-3-[(1-isopropyl-2-ox0-1,2-
dihydroqufnoiine&ncarbonyl)amino}—8~azabioyclo[3.2.I Joet-8-y1} -propy! ester;

and pharmaceutically-acceptable salis and solvates and stereoisomers thereof.
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NH "R (lll) NOR 2 or a salt or stereoisomer thereof, with a compound of
formula (IV): L1 1 Z (IV) wherein L'is a leaving group, to provide a
compound of formula (I) or a pharmaceutically-acceptable salt or solvate
or stereoisomer thereof 19. A process for preparing a compound of

formyda (I-a) [3.hNE @) NBsRiRy b&%@iﬁi@’leﬁﬁﬁjﬁgﬁ&gﬂ)@ef%c&ive

-S(0)2- and -A-; and D is selected from a moiety of formula (DI): 105 1a
amoynt ~ofythr| ceymponme (DAY ; @il 04 falsidty df fermbiland2) phria)eccativay-
accbhdofe Qirffa2) wherein R', R2, R4, R78, A, Y, G, a, h, ¢, and d are

defined as in Claim 1; or a

i3. A compound as claimed in any one of Claims 1 to 11 for use in

therapy.

14.  Use of a compound of any one of Claims 1 to 11 for manufacture of a
medicament for the treatment of a disease or medical condition in a mammal

associated with 5-HTy receptor activity.

15. The use of Claim 14 wherein the disease or medical condition is
selected from the group consisting of irritable bowel syndrome (IBS), chronic
constipation, functional dyvspepsia, delayed gastric emptying, gastroesophageal reflux
disease (GERD), gastroparesis, diabetic and idiopathic gastropathy, post-operative

ileus, intestinal pseudo-obstruction, and drug-induced delayed transit.

16. The use of Claim 14 wherein the disease or medical condiiion is a

disorder of reduced motility of the gastrointestinal tract.

104



pharmaceutically-acceptable salt or solvate or stereoisomer thereof, the
process comprising reacting a compound of formula (V): N Q (OH O OH
R1NH (V) NO '2 R with a compound of formula (VI): H-D (VI) . to
provide a compound of formula (I-a) or a pharmaceutically-acceptable salt

or sglyate ofstereoispmesithergof&0reth PIRCEESIRIPIEPFUMELAd motility is
1comfound of formula (I-b): N~N-E O~Ra NH (I-b) RNO RR'2
sSC

i Rhei S ORI SIEOINRB ARG 15 QBTN aeRyiiRgtion-predominant

irrité) AN RERRGM AR, Eaiselecied framameietyafdormula (Bl YRctional
1R18 G b (El) and a moiety of formula -CH2CH2-D, wherein D is

dygetifed from a moiety of formula (DI): (Rin)d ,,. ~~~ (Y). R4 XX b (D1)
18. A process for preparing a compound of formula (I):
NTMa vz
Y
Y O
ZNTS0
;2

wherein RL, R%, g and Z are defined as in Claim 1; or a pharmaceutically-acceptable
salt or solvate or stereoisomer thereof,

the process comprising reacting a compound of formula (I1I):

NH
L

R I
AN )
52
R

or a salt or stereoisomer thereof, with a compound of formula (IV):
LMz
(IV)
wherein L' is a leaving group, to provide a compound of formula (I) or a

pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

19. A process for preparing a compound of formula (I-a):
]
|
ZNTS0
R2
wherein:

Q' is selected from -S(O)s- and -A-; and

D is selected from a moiety of formula (D1):
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and a moiety of formula (D2): 18 d (Y) C \ bb (D2) wherein R', R2, R4 R6
R6a R6b R18, Y, G, a, b, ¢, and d are as defined in Claim 1; or a
pharmaceutically-acceptable salt or solvate or sterecisomer thereof, the
process comprising reacting a compound of formula (VII): ~~ NON E O
AlI/H NH~I(VII) RLN O R 2 with a compound. of formula (VIII): L3-Ra
(V1) wherein L3-Ra is C14alkylisocyanate, or L3 is a leaving group, and
Rais -C(O)R5, -C(O)NR6aR6b, - O’)*ZCl 3alkyl, or -S(O)2NR6aR6Db; to
provide a compound of fo ula (b _oia,sait solvate, or stereocisomer
thereof. 21. The product pr ke process of any one of Claims 18
to 20. 107 F'<4

b
D1} - and
a moiety of formula (D2):

(R")4

[ "

1

(D2)
wherein RI, Rz, RY, RIS, A, Y, G, a b, c, and 4 are defined as in Claim 1; or a
pharmaceutically-acceptable salt or solvate or stereoisomer thereof,

the process comprising reacting a compound of formula (V).

1 OH
TR
OH

Ny NH V)
R'——

g
0O

N
F'p‘z

with a compound of formula (VI}:
H-D
(VD) .
to provide a compound of formula (I-a) or a pharmaceutically-acceptable salt

or solvate or stereoisomer thereof.

20. A process for preparing a compound of formula (I-b):
N TN-E
O llqa
R NS NH (I-b)
1
N0
R2
wherein:

R*is -C(O)R®, -C(O)NRPR®, -§(0),C;salkyl, or -S(O)NR%R®; and

E is selected from a moiety of formula (E1):
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(E1)
and a molety of formula -CH,CH»-D,

wherein D is selected from a moiety of formula (D1):

(R'®),
f E—\ (¥
R4 b
(D)
and a moiety of formula (D2):
(R™)

[T

A

(D2)
wherein R', R?‘, R4, RS‘, R.éa, Rﬁb, R’g, Y, G, a, b, ¢, and d are as defined in
Claim 1; or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof, the

process comprising reacting a compound of formula (VII):

N/\(\/)E\ﬁ—a
0 (T

o NH (VID
R'——
ZSNT0
§2

with a compound of formula (VIII):

LSW Ra
(VII)

wherein L*-R® is Cj.alkylisocyanate, or L is a leaving group, and R® is
-C(O)R?, -C(O)NRER®®, -S(0),C;.3alkyl, or -S(O),NR®R®;
to provide a compound of formula (I-b) or a salt, solvate, or stereoisomer

thereof.

21.  The product prepared by the process of any one of Claims 18 to 20.
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