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WO 2006/ 094063 PCT/ US2006/ 007284 5 QUI NOLI NONE
COVPOUNDS AS 5- HT4 RECEPTOR AGONI STS 10 BACKGROUND OF
WA RIE6ONENTI ON  Fi el d of the Invention The i nvReI/USIV06/607284
directed to qui nolinone-carboxam de conmpounds which
are wuseful as 5-HT4 receptor agonists. The invention
is also directed to pharnmaceutical 15 conpositions
conpri si ng such conpounds, nethods of using such
conmpounds for treating mnedical conditions nediated by
5-HT4 receptor activity, and processes and
i nternmedi ates useful for preparing such conpounds.
State of the Art 20 Serotonin (5-hydroxytryptam ne,
5-HT) is a neurotransmtter that is wdely
di stri buted throughout the body, both in the centra

SRUINDIEDSE COMEOURRHS RSZAL, RICERTDR Alsgiists

identified and the interaction of serotonin with
these different receptors is linked to a wide variety
of physiol ogical functions. There has been

therefore, subsBéﬂK%RQWB&EfrHIﬁIHX\E&H@mg 25

Fieldiod¢helpsention agents that target specific 5-HT receptor

7 oo B uion s AtratdE Y RlugrPOR SO S{aRt Ll flnadihlichars
usefull BRS-HMr8EpEdr Adbhibts! MasINREtiReRAIdNErebREe 46 pRfrmaceutical

significant recent activity. (See, for exanple, the
compogifioancypiidng fushsompaumisssistheds of esing snchaempowyistpr treating

.2Q03, ..46, 319- . , .. 5- . .
medi G SRpaiGnn Pecp@dbys 95 rERROVI SR b RERRR pvepmegiores
usemﬁoﬁﬁ%mg si&H édrhponn@é. the gastrointestinal tract.

i so

Such rders include irritable bowel syndrone
(IBS), chronic constipation, functional dyspepsi a,

Stated%ltl%y&q gastric enptying, gastroesophageal reflux

(CGERD), gastroparesis, post-operative ileus,

I ng6ohinal5-138edgayplamind) STHDYis adetrotabigniktediierid widely
del ayed transit. In addition, it has been WO

distriboied tipougieyt pehodsiodsiby senfral seygesnistem wskingsripheral
e R B BT SO 5T e P

interadfich 6@ k&6toBAOWIth kNege diffefind edceptoRal diviked tla wids eadeay of
nood di sorders, and disorders of control of autonomc

physfolgieal Hmctipes plliese hasdbepnithorefoss. sphsbamialiniqrest yn developing
h ' . ' g 5 t
e FITRESH g 050 SRULLBLUORBITLE 2T o5ePLOL

¢l Inpagidduldtschaddctiz@S@NSE 5-HD) eccrpm andcidedificatien of hat
was utilized extensively for treatnment of notjility

phargpesyiend agenss thaf Heeraestiftoihamens baen the forus ofsignificardeeshf

o 015 RO o O B L5 LG g .
2003p%6.cabox \dBer dkaPld) 8 HIT SidsdpenpBnists are useful for the treatment of
disorders of reduced motility of the gastrointestinal tract. Such disorders include irritable
bowel syndrome (IBS), chronic constipation, functional dyspepsia, delayed gastric
emptying, 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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Accordingly, there is a need for new 5-HT4 receptor

agoni sts that achieve their 10 desired effects wth
worevepdoesi de effects. Preferred agents nay poBGEES2006/007284

anong ot her properties, inproved selectivity,

s SRR R LD S
centyal nwvd&sssy@teﬂﬁdhs@ﬁﬁ’e duulading beEni PRSESS8ers; Bdh4vibRE ﬁﬁbf&'ers

goni activity. Anong ot her properties, conpounds
moogfdlft% 1§, 302 AtspisisTsfrenielaf avimatnie Singon. pot ent and

selrg n;%ﬁ e gomu%w&ﬁ%ﬁﬁ ' S%&Pg*\?ﬁnfg ﬁgéd}ﬁaﬁngg-}%n

recef@oRactNty, fiw(5-HR, Rcpied ag‘é}ﬂét%bﬁlp%dssar@ﬁlddlﬁ%!ﬂ usd lp?ese:nt
or Cl.4alkyl: Ra is C3_4alkyl or C3 6cycloal kyl;
Onejageny, gfapggde thatavas uhidized oxtesivedy failtrgaftagnt of Rotlity d1$orders of

e sl B0 P B A i oo QI e sie

effectn dLafe stagseimed ethlf 6D:i‘.ﬁoﬂ£&r agerf($eh@al G dR) haveden suspended
-S O 2( )2N(R4)-; 5 or X is nitrogen and Qi

eerdipehs Bisre 1§(a@62@;|fg@\e@) 3-HT. seepiof eponists et @hlqve tigpir

desn[ea %ft)%}ﬁt %n&l}ﬁmﬂ(s%%f%'\l[s %&%@e@ge&twg&sgeﬁs,sanbong other
propaties,dinprodkd selsetvétyt potedfidyp ﬁharﬁi{a%@h&ﬁ:}pmperﬁﬁs%@/&%&iﬂon of

action.

SUMMARY OF THE INVENTION
The invention provides novel compounds that possess 5-HT; receptor agonist
activity. Among other properties, compounds of the invention have been found to be
potent and selective 5—HT, rec':eptor agonists.

Accordingly, the invention provides a compound of formula D:

wherein
R! is hydrogen, halo, or Cialkyl;
R?is Cs.alkyl or Cs¢cycloalkyl;
aisOorl;
Z is a moiety of formula (a):
(R™)q
[ l"\/mc

._§Q——X\é/)b/ @)

wherein;
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-N{C(O OR12}-, -N{C(O NR13R14}-, -N{S(0)2NR13R14}-,
-N{R16}-, -S(O2-, -0-, and -S-; provided that when G

WO 2000094963 s O, and b is 1, then X is carbon; 1PCDUSI806/607284

carbon cis 1l and Yis a noiety of fornula (b): -~-
) Wwherein: eisOorl;, Ws selected from
IQ(1 é)&’g -N(R8) S(O) 2R10, -S(R1')(0)2, 15
- N(i88)ort O 0212 - N(R8) C( O) NR13R14, - N(R8) S(0)2NR13R14,
O NRL3R14, -OC(O) NRI3R14, -C(QORl2, -OR15, and
%R&ﬁmﬁaﬂéﬁbwmdlédtedtﬁ@m whanAXCHs):N(R bvg@h eis 0,

ttached to a carbon atom bonded to X, then
'8(0)6’@%?% R13R14 or -C(OOR12I Ais seI ected from

N{S(O)ZC 3a| ky Seleau{g?%?ﬁb gR6 -S( O)%PRM) N
and -OC(O N(R?b)-;: R3. a R4 are i ndependent Iy

Cl dalkyl; R5 is hydpf ;;3al kyl 31 3al ¥,

C4_6cycl oal kyl, or pyrimdin R6a %)2@

-S(O)lne¥EHrEEhLH A G Yngen, C5 ycI %ﬂdkyl or CI 4al kyl,

t' | t '

ot S Gl 3 i 9 B BB RPTO A e B e

-N{C(O}tﬁ@]éﬁdqu 08 dh@@}an-w{s@%l\ftﬁpkw NRR!63s, RyoY,09€0 and
or Cl4 i s hy dro en, furan

~S-; @tld@i@@trveiiam@utww, cp§/9,| a@drbyllsl then Kllsaranbhy;l R10 is

opti.onally. substituted - S(O) 2CL. 3al kyl

e R SR g“ﬁﬁf“@a‘“e‘é‘ %%&&’894063
PCT/ US2006/ 007284 R11 i Rl R1 or Cl_4al kyl; R12
is Cl.4al kyl; R13, R14, gw "R%? &¥'e i ndependent I y
hydrogen or Cl4al kyl; R16 17 i1s -(CH2)rR, wherein r
is 0, 1, 2, or 3; 5 R17 is hydr oggﬂ hydr oxy, cyano,

Kyl, Cl_3al koxy, -C(O NR13R14, -CF3, pyrrolyl,

pyrrolidinyl, pyridinyl, tetrahydrofuranyl,

- NIR8OELO) OR12, - OC(O NR13R14, -N( R8) S( O 2CH3,

oV Saeresig Pt SiRAERERS SR nsliR i ar ony:

NERHCRGHEE, NRHABRIRPR'S RERHV(O)RSRMC L RINR a2,
-OC(0)NRPRY, -C(0)OR ™, -OR™%, and -N(R¥R'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(O)NR"R™ or
-C(O)OR'%

A is selected from -S(0),CH,C(O)N(R?)-, -N{C(O)R’}-, -N{C(O)NR*R®}-,
-N{S(0),C1.3alkyl}-, -N{S(0),NR**R®}-, -S(0);N(R"®)-, and -OC(O)NR™)-;

R® and R* are independently C;_salkyl;

R’ is hydrogen, C1.salkyl, C,.salkoxy, Cy.gcycloalkyl, or pyrimidin-4-yl;

R® and R are independently hydrogen, Cs.ecycloalkyl, or Cy4alkyl, wherein
Ci.4alkyl is optionally substituted with hydroxy, C;.salkoxy, or cyano;

R and R"" are independently hydrogen or C;.salkyl;

R® is hydrogen or C;.qalkyl;

R? is hydrogen, furanyl, tetrahydrofuranyl, pyridinyl, or C;.salkyl;

R' is Cy_salkyl, optionally substituted with S(0),Cy.salkyl, or with from 1 to 3
halo;
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pyrrobflfeciolidiayl, pmodinyl, tftrahydrefipsanhdNeR

NREEARER SRS D BT B T o o8 2

optiohAGLRbATtuRE ki K}bdrc%])ﬁ/; provadedahat vilea rieo Rd icemetddstag

hydrogen, Cl1_3al kyl, and pyridinyl; and when r is 1,

R17 is hydrogen or R17 fornms a 10 carbon-carbon bond
wowaok/o94ee3 - (CH2) r carbon atony R18 is Cl. 3al kyPCT/US2006/007284

optionally substituted with hydroxy; or a

phar maceutigal | y-acceptable salt or solvate or
s{i%r’éo”i\ﬁ% r"frhée(‘r“g@(?"ﬁ The invention al so provides a
pljgzigq@ﬁgﬁ(g,gal conmposition conprising a conmpound of
the_ invention and a pharnmaceuti cal | y-acceptabl e
cR'P,iRY,. and R Thwe independdnds haflogeppioVi-ddelia net hod of

traati isease .or .condi,tion associated wth 5-HT4
r&e&t‘gg@% Vit ,re%.rés.& ’ t%rgg;lder of reduced nmotility

ofR 17 hehyARsHeh Oyt &S1 byb, CLIASI, C LakoRH!-000)NRIR!, siThg

adm nistering to the’ manmal , a theg)gﬁeutigall

QOR Zer AT EHNR "R Y,

adm nistering to the nanmmal , a therapeutical ]|y

hydrageheCtaalkel, and optidioy]; andwhempisduRi cighydiogapesRt iforms a
conpri §ing a ar utical |l y-acceptable carrier and a
carbq -ﬁ"?g?ﬂ&}&ngf““{lﬁge“ h??rg(ﬁl.la%ﬂié conpounds of the

irm’é%@gglma PRy REbsines] ashmeaRaych tools, i.e. to
st udy bi o?ogi cal systens or sanples, or for

stardyihagmadeaticedlyrageeniatie sadt orasplvetret skapoisempg dheraet
Acgordingl v, i t her, of j . .
g o e R T R e R i

compgoRh@Bt theidentiOf afd R PR&FRGAMICEERbIpRBRaRIHD] e sal t or

sol vate or stereoisoner thereof, as a research tool .
f oFhesinvetyionglse mypvlesy mathod pf treafingra diggase ar epnditim associated

with GRS etRBhert BT OF g e PRQL Rt s E Bt

tract\thé ﬁe&o@%ﬁﬂ@ﬁ@i@g QfimidiGtefiny ®Nthe enand, slticeapeitiiatiy effoetive
effects caused by the conpound on the biol ogical
amowy of e pewpowrmiitee nyeMPM2006/ 094063 PCT/ US2006/ 007284

| t d disti he. i i .
oS RRLR RS BEL BRI s AR ohil
asso&l 88 € WitASIHIT FeRbptor WHive iRk enangedlithe infuthq epaprishe

_C(_Jrrpounds of the invention. The invention also ]
admipistaringde the roampeliadherppeuticaliyisffastivopmaunt pd 8 phamaageutical

h in for..5 ' di.cal .
B L NI

inveRior@a formul ation or nedicanment for treating a disease
or condition associated wth 5-HT4 receptor activi t{l,
e. Ghe eorapaods ef thefinveation ezn #en be neg agresepjgh tools, L.e. to study

. ,gastrointestina tr i :
biol A RIS B e RN B e 2 e SO Febrapounds.
Accdﬂfﬁ}h%ly, S0P Jr BORE nipEJARXFeTtS] eheSntEidion eepd@ra method sf ssing a
0

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 invention and determining the effects caused by the

1

compound on the biological system or sample.
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formula (1), or pharmaceutically-acceptable salts or

sol vates or stereoi soners thereof. These conpounds
woreapeoo6Ri N one or nore chiral centers and, WPERUS20061007284

a chiral center or centers are present, this

. acenter < | . s,
ot 8012t 7 ¢Fting Ssiteis e B lsRalo s YidruyRihes grosesses
and ifferBstifted SROEPSEI hetBih SR RicR LRAISWES €or Iﬁ‘éﬁaﬁ[ﬁ? %grélpw&hfd@, A the

_ particular stereoisoner is shown, it W
mvenip@tler st ood by those skilled in the art, that minor

anmpunt s _of ot her stereoi soners . be present in.the.

colituTefigndi:droRa] SuReiiBh ot I tad@eSp a8 Afuba hddin for
use ih Adilical ekapPrBvidlied théiade TAotipblind ¥f @E itVeBtion in the

conposition as a whole is not ‘elimnated by the
manyfaciereof @ fomulgiin enrhedicansaniéordreatie T Hiseasowp oomtidorvdssociated

wits S F O RO 50 oS0 B B S o BRE u BR S
tract,fi@émﬁd’n@nﬁl.l) and its intermediates can exist in

various salt fornms. Al such salt forns are included
within the scope of this invention. Also, included

\glh ;P irrglc Ea ES [ @?@LEE)CQEF QHIE ﬁ@N@?é@&E JPJ ‘{%TE‘B% ounds
of THedhi@itidn (prdvieds Advel Gahdiohbei®ekamide SHEPS RE§HIbAIJURLs of

Enbodi nents The foll ow ng substituents and val ues are
formpla(Breratharpaqspicalyeaceayithde ealts ar isolzatee pistpreeisomens thereof.

' s of various aspects of this ipventjon,.
Thos FRR PR it OB S RRREE L 8t ol anbE B & pirgh conter
or cefitefsi apepebe, thRAfedniod MdiRFRAGD MRRISc AMEuRE SHud®btereoisomers,

i ntended 30 to exclude other enbodinents or limt the
and stegemsoner-entirked mixdwes efsuch isontsrss unlsgmethierwismindicated. When a

. ) ' rei.n .t.hat rticul ar val ye or \
partidy SRR AOSHOSE Pl o erBor nF e s et B e
mino} Amextl ufiethet ieroiehbi8 B beeRhi UBHESIHJRBHs Rif the invention

i nvention unless specifically indicated. 5 WO :

unless gthsrwise usiEafedr prositsd giha ere Bility|of the eopensisition asspdwis is not
elimiﬁgte(ihﬁ ﬁ%gﬁ%%ﬁge gfrsurclﬁl ﬁl‘e In_another specific aspect, Rl
'S y%r oden, P

ydi rono, 1 51?8{“{% met hyl . I'n anot her
S PRl ol oasdestithis MvenSon X6 06ieRin sbieral BueRGrbfE (AENktino
R2 is n-pr op¥ll , isopropyl, n-butyl, sec-butyl, o
groupsp pnd thgrajere, the cemappwtsigtof forpwlaransiitsiniermedintes past ¢xast in

- idic a i.s. C3.4al kyl .. l.n still ther .
QPS8 o 2BRS60n Bl g ALE v5 e SR enion.
Also,aa¢leddd, withihShe o @Bfthﬁﬁns@ﬁﬁhfak@pma@&ﬁca1§,-ao%p§tam@ealvates

and Qis -A(CH2)2N(R)-; or X is carbon and Qi's -A-.
Ofthwmmnﬁ%O%f@m@h,(DrOép\)aee%ﬁﬂ@mo&e Q groups 10 incl ude
-N{C(O RS}-, -N{C(O NR6aR6b}-, -NS(O) 2C1. 3al kyl}-,

and -S(0O 2N(R7a)-, such as -N{C(O) C1. 3al koxy}-,
Represbiteli€d BiR6adRetehts, - N{ S( O) 2CL. 3al kyl }-, and
-S(O 2N(R7a) -.
he following substituents and values are intended to provide representative

examples and embodiments of various aspects of this invention. 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 invention. 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 invention unless specifically

indicated.
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I n anot her specific aspect, X is nitrogen. In specific
aspects, X is nitrogen and Q is selected from

Wom(s@)«ms-S(O)z-, -S(0) 2(CH2) 2-, - A(CH2) 2-, QCCT/L820hk007284
N~ -1"S(0)2-Nj- and or Xis nitrogen and Qis

se![Iggg 1 Cragﬁg ct1R! ng;dg ren of R 270 -S(O 2(CH2) 2-, and

anot her’ aspect, V\,hen Xis nitrogen, Qis
sellreanoditbrfspmlﬁe SPED) R! is- }@ﬁ@gzn brom8&( M26 Gidhethyl. In another

ONCRT, , O BS} (CH2) 2-, and
SPeCIfﬁ‘éag%’ ( ﬂ%\&%@%ﬁ} ( CHZN{ . zl\he%( X i l ni t ?ggen
{
f g (H{Ojﬁgﬁaﬁfﬁ: ds ﬂ@ct @g‘(% %EBI)SWZH Bt ee) -butyl, %190
CYCIOW@@Q}@@&Q) 2- 20 -N{C(O) OCH3} (CH2) 2- and

IR RHE et dadls
C(O) o ecqﬁ{%@@kéow 50 2C1 381 kyl )

CT:’IQE) @egéﬂcmspew,@é o c;falrlubna% gl?émﬁoﬁastScts,e[ Cdaisbnf dh@ny is
a

A(C%&@)zc}f Xiy ‘%%1 Mﬁ 5 -As( &}m&%arbonb FeDEgsERtAGYe Q groups
mclu‘él@E‘-N{U(%I@?DFEF{F(@NIQ&R@% %ﬁ(ds)g?wan{ }-, and -S(O)N(R"®-, such
as -N{@E)O)-Neass b} N{C(OPR RG] -N &S ()G 3all<@rt}d and -S(0),N(R')-.

-S( O R7ae) In stjl.l another specific aspect, Ais

sgﬁﬂe%‘faﬁ%r ! SFﬁc éf@_%l}rogen ﬁﬁp@}ects is n1trogen and Q

@G@J]N N(

: Seb% S(O 2?—% % Jagggg S?W% M&@f@ 2006/ 094063

IGCT/ US2006/ 007284 In a specific aspect, Gis Wand c

/I’uS ereln WIS azﬁ&;wedlnforwla(l) In

anthrspe GisW cis 0, bis 1, and X
i s carbon.® a speC| aspestX iswWitrsggend ﬁd;efebtfémfrom

_OC(OM % m}%Qaz(y% ) 2F§11 NEHne N{ C( O) NR13R14} -
Nﬂl%@)hef ﬁ‘%gh%ﬁé@idi& ?%O%E%B(% is sele?ﬁeg%% CQ?@} :S(0)s-,

S(O)zf@HJ()B) M{@}:N(R @@)2 NM{HKD)R }(‘BH%Q)aM CHB) 2} -

R o AT TR OSSR L L TR L F g
00O A G IR S ORNE AR oG-
—N{QﬁQMDCﬁHs}@H&br fnd-NEONCH;R(H,)sarbon, ¢ is 1, and Y is
= B sty S Ao e S A 500

-S(ONTEDY, HOINERARHN).; -N{C(0)C;.salkoxy} (CH)y-, and
-N{S5(0),C1.3alkyl}(CHy),-.

In a specific aspect, A is selected from -N{C(O)R’}-, -N{C(O)NR*R®}-,
-N{S(0),C1.salkyl}-, and -S(O),NR"®)-.

In another specific aspect, A is selected from -N{C(0)C;salkyl}-,
-N{C(0)C1alkoxy}-, -N{C(O)NR*R®}-, -N{S(0),C,.salkyl}-, and -S(O),N(R"*)-.

In still another specific aspect, A is selected from ~N{C(O)CH;}-,
-N{C(O)OCH3}-; -N{C(O)NH,}-, -N{C(O)NHCH;}-, N{C(O)N(CHa)z}
-N{S(0),CHs}-, and -S(0),N(CHs)-.
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In a specific aspect, Ws selected from-NR8)C(O R9,
-N(R8) S(O) 2R10, -S(R)(0O 2, -N(R8)C(O NRL3R14, -OR15,
W@r6/ONDRB) R16, such as -N(CH3) C(O CH3, - NHC(E)TZHS2006/007284
-N(CH3) C(O H, -N(CH3)C(O CH2CH3, -N(CH3)S(O 2CH3, 15

Nk e R W Rl o B S B pppta 0. I

anotheMNpebtBib 2spectCHBIV( £1320, 26N, afadX 1sd‘d(rl§?;h{3) (CH2) 2CH3. In

anot her speC|f|c aspect, Ws sel ect g OR1S and

- Np R8peRifc aspeet, %@@ﬁfep@di@pch{Cé@Rahu MS(&?)eR 3o

NOFEERAE -t e el INRQ e 26

-N {C@GM{}L CM@?@WHZ@%}L SN*{S@DBGH@} CNiS@)K@HQCHf}
1 3a

kox such or. met

-N{C()@Hﬁﬂz}s,péﬂﬂ(@ﬂ\]HS&h o N CONCED b B (GERCRY-

B S0 i R I A R B b0
-N{dwﬁmqems %10?&1!@(@(0)11\11{“1{‘2; amstNQRé"’} .R6a and R6b

are |ndepen ent hydr ogen or nethg ecific,
aszpb@natwraha imanpt tqun%c ppEeperis 61 PPY C‘riﬁdlr @ggﬁ Y, 19 moiety of

.k h t4h
R A e S T
moleaﬁﬁ%ﬁnulB@o)l S Eydr o?en or Cl1 ?al kyl , such gs. hydr ogen,
: t n a specific.as |
hyTairadgéﬁfqlg aw%ahg?v He selgcé@ﬂcgﬁmc-l%p)éé(%)RRsNi(%s)ﬁé@k@rw
3 1 81 f
SR oy ROSHERNT RIS AR g8 % A M CERO o)l

NH C%e-N(@‘FEWEmNGCH@C@CmCPEI Wﬁizbﬂ(d?é(ﬂ%, RI11 ,
R12 are neth 7 WO 2006/ 094063 PCT/ US20 007284
—N(%)Séoaqsatme AL Ni@m)g;e@mﬂ:@n NEH G iy

'N(d%g‘g@w gﬁ% Q?XP are mﬁ%p gﬁﬁ’?{@ﬁ 2%‘?’%@?1 or

-N(OH%KGHZLC!EE @ §lﬁtﬂﬁérfsﬁéclﬁ6 peett, \;\Rlésala;téawasmgm and
1_3al such as hydrogen or nethyl. In a specific
4‘@%§bect, R15 i s hydrogen. In another specific aspect,

I
]?1 a Wﬁ% erct,i§{3 a%d@(“sapee?ld%ﬂe g@ﬁtf&ﬁé %aﬁgr% @ggz%si 1?95?1) &r
ethyll SR afdther Fg{)ed:lﬁc @spekt, IR§ athd Réﬁfd methyl. | n a SpeCI fic
aspect ,

7 is selected from hydrox cyano
C1Irensrieyific agprst, I%]!s budrpgen {1391 Ky lopher sallipay; such as hydrogen,
methé(? o8 lme%ﬂo&y ép&leﬁéateﬁ‘f{ceagpgcfsoﬁﬁ @r %ﬁ%ﬂl sﬁgggs m@ﬁSfﬂ[ﬂ‘R is

cHa‘;ﬁL;@Cg@ﬁaﬁhwﬂh@@ano met hyl , et hyI and propyl 10 In

a SpeCIfI c aspect. R18.is methyl or ethyl, reﬂkn1
\ nelrhayaspe@xﬁcasmﬁt RS appR{ owaindypendaniy hydipes ofigipalkyl, for

instanXe X Yia kO PG génﬁelﬂf}ﬂ%}osgen%r h‘fét}g/l or ais 1.

In a specific aspect, R’ and R are independently hydrogen or Cy.salkyl, such as
hydrogen or methyl. In another specific aspect, R and R are methyl.

In a specific aspect, R® is hydrogen or C;.salkyl, 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'% RY, and R'* are independently methyl or ethyl; or R,
R, and R'? are methyl.
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In specific aspects, bis 1 or 2; orbis 1; orbis 2.

In a specific aspect, bis 1 or 2, Xis carbon, Gis
Wa2006/09960D, and Wis -S(O 2-. 15 In anot her speriU$1006/007284

aspect, bis 2, Gis Wand c is 0, and Wis selected

fr lea cge% ect; RI{E;C(QI@IRQ}BIO 111d%e§ﬁ@t?ﬁ4ﬁi} ogen, methyl or ethyl. In

4-, and -N{R16}-. In specific aspects, C
anoﬂhsr S@emﬁp ae:pch 1& and R’ aaresmpcmdemlabp@ogm o ethgl, | n

oo U RS L 8 SO TS e
spedlﬁ’c Mgétoﬁérls h oEéH OIn aﬁ@thbﬁsp@&ﬂé%lsﬂfé@t Rlaqunahyls 0. The

i nvention further Jrovi des a corrpound of formula (1),
whén eispecifié aspeety BOs —@idh)eR| swhﬂexn rois OXot &, ami2t Mo gther specific
%(3 Iecte from-0C(O-, -S(0O 2-,
aspec (b)éj(él—& A 71S%nd - A(CH2) 2-. 25 The i nvention
fumh he eoﬁ’ﬁ@é@pQ&SRg i§ Qémwﬂoﬁ hyfiﬁb’%%(m%@ au@ﬁ RREN X

i's carbon d Qis selected f
Cr-salkipxy(. Gpimsa Rﬁt@lﬁq aSPN{tS(lb) Gkl tdditydrh hydeamy, cyano methyl, ethyl,

o SELE 9 o By AR
N{hgl & Qf‘g tles iRt 1%‘[@/12@1161%% Jﬁ)é{h}y( Q‘Qﬁﬁ is oﬂfﬂ)%ally

|nvent| on further provides a conmpound of formil a ,
substitigedivith@ydeoxyw and ¢ 30 is 0, wherein Wis sel ect ed

fh?@i%e}'“if%agh%%g,c@fz 5(0)2R10} -, - M{C(O) NRI3R14} -

Brl'Gis carbon, ¢ is 1, and Y

I S 1R iff&élgsé’éts fb%"ﬂ&r@ 609 is Maepeim Ws sel ected from
-N(R8) C(O) “N(R8) S(0) 2R10, - S(RIi1) (O 2,
- N@Ra)an@m@,ma is 1 ol@?:l?sls carten, N(iRSY,R1i8 0, &uWﬁ is -S(O)-.

O VRACTIER BrHTT e P Aty B 5 Oh AR peledifd o,
-S(%J SI»I{(CGO)R@J‘”Q*I@(D)%{“’F onNag @)NRPR”L'Q& kN{r@ 1,

IS Car nand iIs -A; orX|s nltrogen
andn epdctficaspeds,eds fyam is®C( O) -, - S(0) 2-,

-S(O)aZé‘?%()zasp tagbs(?sA(CHZ)Z b is 1, Xis car bon, and

2, X is carbon or nitrogen, and

W'Iﬁsﬁ&ﬁﬁ‘&i ekth reasor Hé3sd; . 10 -N{C(O R9} -
- N{ S('O) 2R10;} - N{C(O) NR13R14} and N{R16} or, (i)
a ﬁﬁheetwen@bn fmhm brovidgy a compound of formula (I), whereln Rlis hydrogen

or halo, R?is Cs.salkyl, and d is 0.

The invention further provides a compound of formula (I), wherein X is carbon
and Q is -A-; or X is nitrogen and Q is selected from -OC(O)-, -S(O),-, -S(0)2(CH;);-,
and -A(CHa),-.

The invention further provides a compound of formula (I), wherein X is carbon
and Q is selected from -N{C(O)R’}-, -N{C(O)NR*R®}-, -N{S(0),C.salkyl}-, and
-S(0),N(R"®)-; or X is nitrogen and Q is selected from -OC(O)-, -S(0);-, -S(0)2(CHy3)2-,
-S(0);N(R™)(CHy)2-, -N{C(O)R’}(CHy)z-, and -N{S(0),C.salkyl} (CHy),-.

The invention further provides a compound of formula (I), wherein G is W and ¢
is 0, wherein W is selected from -N{C(O)R’}-, -N{S(O),R'"}-, -N{C(O)NR"R"*}-,
-N{R16}-, and -S(O),-; or G is carbon, cis 1, and Y is a moiety of formula (b), wherein
W' is selected from -NR®*)C(O)R’, -N(R¥S(0),R?, -S(R)(0),, -NR¥)C(O)NR*R,
-OR", and -NR*R'.
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W wherein: Qis selected from-0C(O-, -S(O2-,
-S(O 2(CH2)2-, and -A(CH2)2-; 15 b is | or 2; and Ws

w@edoen9 from - N(R) C(O) R9, - N(R8) S(O) 2R10, PCT/US2006/007284

-S(RI1)(0)2a -N R8)C(O) NRL3Rl4, -OR 15, and

- N yl.. or. e

et Ay SR heloR PR oy R vy ) irel
or et(hyhmo%tﬂzofﬁ)rﬂmahy) or ethyl; R13 and R14 are

i ndependent |y hydrogen, nmethyl or ethyl; R15 is
hydrogen or nmethyl; R16, 17 s A(CH2)rR whereinr is
0, 1, or 2; and 25 Rl7—§CS-XeIe ed from hydroxy, cyan,
Cl _3al kyl, and d _3al koxy. e i nvefdion al so

provi des a conpound of formula (1): wherein: Rl is
hydrogl@minhal o, or d _4dalkyl; R2is C3-allcyl or

clo 3Q aisOorl; 9 WO 2006/ 094063
PCT/ ﬁﬁ?@?%‘(%@&l %15 a moiety of formula (c): (c)
b whejrei R mtr(?geh%ng TR %Qlegtgg fﬁrggimsO@)é) -55(852-8 (—8 z(CHz)z- and

ni trogen and Is sel ect
-A(CPE()ﬁ)Z(CHZ)Z- and -A(CH2)2-a b is 1, X is carbon,

d ¥ N X i b it :
o Wisd &3t Sk P i 36pa S RO ey oo
S 6 10 Z
SR er b o
-N{C(O)R’}-, -N{S(O),R!%}-, —N{C(O)NR”R”} and -N{R'6}
(ii) a moiety of formula (d):

/——\/.

) (d)
wherein;

Q is selected from -OC(O)-, -S(O)s-, -S(0)2(CHz),-, and -A(CH,),-;
bis1or2;and
W' is selected from -N(R*)C(O)R’, -N(R®)S(0),R"°, -S®R)(0),,
NR*C(O)NRR™, -ORY, and -N(R*R'®; and
R® is hydrogen, methyl, or ethyl;
Ris tetrahydrofuranyl, methyl, or ethyl;
R is methyl or ethyl;
R'is methyl or ethyl;
R" and R are independently hydrogen, methyl or ethyl;
RYis hydrogen or methyl;
16 4s —(CHg)r-R”, wherein 7 is 0, 1, or 2; and
RY is selected from hydroxy, cyano, Cy;alkyl, and Cy.3alkoxy.
The invention also provides a compound of formula (I):
wherein:
R! is hydrogen, halo, or Cr.qalkyl,
R” is C3.alkyl or Cs.¢cycloalkyl;

aisOorl;



b wherein: Qis selected from-0C(O-, -S(O 2-,

-S(O 2(CH2)2-, and -A(CH2)2-; bis 1 or 2; and 15 Ws
W@ 2006094063 f r om - N(R8) C(O) R9, -N(R8) S(O) 2R10, PCT/US2006/007284
-S(R11) (O 2, -N(R8)C(O) NR13R14, -OR15, and - N(R8)R16;
provided th W s attached to a carbon atom

bon E?%lofﬁi‘éom ?Hogé??'atom of the ring, then Ws
-C(O NR13R14; and A is sel d from

-S(O 2CH2C( O) N(R3) -, %%C%O)R , -N{C(O) NR6aR6b} -

-N{ S(O) 2C1. 3al kyl } -, R6aR61g)-, - S(O 2N( R7a) -
and CI:(O) N(R7b)-; 20 R3 is _4alkyl; R5 is hydrogen,
Cl_3g % or Cl. 3al koxy; R6a and R6b are

|ndepen ently hydrogen or Cl4al kyl; R7a and R7b are

i ndeHdsdaboh ynd@Qds eren or Cl. 4al kyl ;  R8 is hydrogen,

5 gtre t 2%)/1}1&139 rrutrgg%}/ %Igi (ﬁgst %clte(sslrftr o @a&gfsldpgznﬁg‘(ﬂgféﬁbl -, and

_A(Cﬁt)h_yl R13 and R14 are independently hydrogen, nethyl

of*8thyl : RL5 is hydrogen or nethyl: 10 WO
20061;@@1406&@%@5&0%%@8@&4 RI6 is -(CH2)rRL7,
wherein,r

[ or.2; and cte
Pyl 850 5 2yRisgntch 3 aitipet KAV & Sl RLET BT ded
: wh 109, _ et a6l IN 1013al I cyl;
N{(%Bgé\kﬁems&”sﬁé) W(OS)N(SE% or CI. 3§F§§: or a

10 phar #ds e midietslolf forambe(@):abl e salt or sol vate or
stereoi somer thereof. 5 | specific aspect, Zis a
noi ety of formula (c). gpeaif\fvi C aspects, Zis a
noi ety of fornula (c),—gﬂhé‘# W X |s &trogen and Qis
selected from-0C(O -, -S(O\2, (CH2) 2-,
-S(O 2N(R7a) (CH2)2-, -NC(O CI _3a| koxy} (CH2) 2- and
- Séx(b)em)l 3a| kyI}(CH2)2- or Zis a noiety of fornula

() GRSEELRY oSO8 RBN S @ e i LA CERR:
N{C(b@g@or_gagrkpxy}(CHZ) 2-. In ot her specific aspects,
Zis a noiety of formy O% grein X is nitrogen, b
R

15 is 1aﬁde<@8d ﬁomCIl‘(T(@ )C( ) Ne@r)ﬁ(@ﬂ& ofSRopiRI-a (c),
NERTDTR B o' BPEaECTR ) orGdPl by W ened @l 2
carbdrSatém ‘tﬁﬁﬂe&d t8e nidlo@br htoti2dfdhe ring, then W' is -C(O)NR R 2 d

A is selected from -S(0),CH;C(O)N(R?)-, -N{C(O)R®}-, -N{C(O)NR*R"}-,

N{S(0),C1.salkyl}-, -N{S(0),NR¥R®}-, -S(0);N(R"™)-, and -OC(O)N(R")-;

20 R3 is Cyalkyl;

R’ is hydrogen, Cy.salkyl, or Cysalkoxy;

R% and R® are independently hydrogen or Ci.salkyl;

R’ and R"® are independently hydrogen or Cy.salkyl;

R® is hydrogen, methyl, or ethyl;
25 , R’ is tetrahydrofuranyl, methyl, or ethyl;

R is methyl or ethyl;

R'! is methyl or ethyl;

13 and R are independently hydrogen, methyl or ethyl;
R is hydrogen or methyl;

10
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15 In another aspect, Zis a noiety of fornula (c),

wherein X is nitrogen, Qis as defined herein, b is
WQ200a02406¥ i S sel ected from-N{C(OR9}-, and  PCT/US2006/007284

-N{S(O 2R10}-. In another aspect, Zis a noiety of

o e, (b B 80 RRONRE G, LB Gthony,
cyano; N{-%@lamfihﬁdkﬁ/?roﬂﬂ&l thaSHEIR2N BT R) -is s@l@ctbd fioth@f salkyl;

speci fic aspects, is a noiety of fornula (c),
and wheret i la RX issyenar ordm-ahabQ is - N{C(O) Cl_3al koxy}-; Z
: 2 aqrr'\%)l o ﬁ%&t&%g%'%!ceapgébq%ml O ofatk %% ﬁ&;&g&&g P%g(?% )Q,

_ ) “rsTanoiety o or nmu _
Wek §hdRifte dsped X RONmaREy & fosmutal)S( O 2R10}-. In still
anot her_ specific aspect, Zis a noiety of formula ég
wiie recHicrsperts £rip @ gnoictynf fprpgilae).deliareiad isdriepgen aad @ W

Do e % , . ot :

seteod i D) Ny RO P SN R VB 1 ey o

-N{ctcgmymo;(}qmyyﬁmi N{OECepi8a}EHf-0NZ sQeh&kty dAfeimula
-S(0O) 2-. I'n another specific asEect Zis a noiety of

(<), wherieiX s gighpgennsr QiisseliciedsEare cOEE0)-36 (O)omS(@=(Clny, and
8 , | uded within the i ti th
'N{C{:(E’Q:n‘ﬁé%ﬂr?&cfg}p:“‘gﬁ uded within the invention are the

€d in Tables 1 to 5 herein. The
C i BiheAspebidid abfects) AME B déts ol S@thultelch,iwhedéif X is nitrogen, b is
illustrated for the compound of Exanple 28: 11 WO i
2, andQis/YIED6 Y PETNSHITEPINT2 62, Wheren X INRRogeINGNE-2,and|Q is

-S(0)3s pE5 0L B idkS EERANIY E hporein X s mitvogen, bis 2. amd O |
-S(0)3@H}),-[ (1R, 3R, 5S) -8- (2- {

[ 2-(4-diinethyl car ba.m)ylfpi perazin-1-yl)ethyl]nethanesu
| g ﬁlg;qther aspect, Z is a moiety of formula (c), wherein X is nitrogen, Q is as

' - ' I . by 3: i
aetinGORAS % b NSNS R i IR B B N B Vi,
| i @fidthéri aepecByS iseiTaoictoaTHoinl 8 (&) whéreinGe iN@ufydn andf@is
designation (1S, 3R 5R) describes the relative
selectgtl fiop M (R Gr:allingy bo RIECEINES Rl ed- N R)2Chealydy nd ¢

oV hg systemthat are depicted as solid and dashed
S(O)ﬁlggggs'. The conpound is alternatively denoted as

N1h oBreespRdid)c-a8pdceds, Z is a moiety of formula (c), wherein X is carbon and Q
) 2- (4-di met hyl car banoyl pi perazi n-1-yl) et hyl ] net hane-
is NAUOD At Ins 1 o1yt o8 ottt GOV i Cnbon and &
N{CIOR RSP L ot 73 dmiofR BY Fthol by, 74 xlis 2ol %A © is
N{S(0)R'%}-. :
In still another specific aspect, Z is a moiety of formula (c), wherein X is carbon,
Q is as defined herein, and W is -S(O);-.
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(0O)- and -S(O),-.
In another specific aspect, Z is a moiety of formula (d), wherein W' is selected
from -OR" and -N(R®R'®.
" Included within the invention are the compounds listed in Tables 1 to 5 herein.
The chemical naming conventions used herein are illustrated for the compound of

Example 28:
11
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10 3-quinolinecarboxam de. In all of the conpounds of
the invention |isted by nane bel ow, the

w@iosod40ene- car boxam de is endo to the azabi cRCT/osDe 007284
group. Particular nention nay be made of the follow ng

conmpounds:

1-isopropyl -2-oxo0-1, 2- dlhydroq 00| i ne- 3- carbox lic
acid {(1S,3R 5R)-8-[3 nethahesulfon Iplpera2|ne
-sul fonyl) propyl ] o8- I} anlde
15 1- |sopropyl 2- oxo |hydrqu|noI n rboxyllc
acid {(1.8 X2 -.N " 3. 3- dlnethylan1nopyr oI|d|neI

1-isoprop 6 -el 2- dlhydrqu|noI|ne 3- carboxyllc
acid ((1s, 3R R) - 8-{3-[4-(2 hydroxyethyl) pi perazi ne- |
-sul fonyl ] opyl} -8-azabicyclo [3.2.1 ] oct-3 -yl)

whi@Ws@8signated 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid
1-i sopropyl - 2- 0x0-1, 2-di hydrqu|noI|ne 3-carboxylic

[(1Ra%R, ﬂS){-& -5 3F{45ﬁpe&1y[c@rt(%oyﬁﬁperazm-l yl)ethyl]methanesulfonyl—

amn{n@gﬁﬁrbp%/%a%g;%lggi l]soc E n]Va&Pc{eog%onmg to bl C%/o so are

b
ovid Idch%%Yﬂsn F\?%fsn‘%ﬁ&’l Q%I#ergé tenfb AP RRI) EreBn &) PEXY litfenation

(1S BREARN dmsmsftbmgdlat(vﬁ -opicoiadibp pﬁ&mb@nds assgdlatadrwntb]th@blhyctl}c ring

systar g Are it 45 i aud b sttkoh e assowstis stgmptively

deniBa %&“ﬂ%%@%%?%é%ﬂ%%n yarbamoylpiperazin. L-yDethyljmethanc-

sulforgdmmb}qt )-8{agaticyr]a 2 2.3 Jocy B}yl hiv( tanetiiyletityd)-2-oxo-1,2-dihydro-

6/ 094063 .PCT/ U /00728
3-qungitis ﬁ lige o@&wg UrRREE P hoemergon Ltgd by prge below,
the @ﬁh&u{oﬁé@a@&aﬁﬂie & erlddtb tHe azablcyclooctyl ou
met hanesul f onyl pi peri di n-4-yl) nethyl'su fam)yl ] propyl }

- 8 Partishlac yohtion] Biag b njade of ﬂ& follb\)fmg] cdgtpounds:
; c :131g€qri l%%oggg c%hy(zc%o?{l (l))liyrl]1% agldc{%{,? Q}é %RB % [3-(4-
metﬁa%eﬁn%%wéya{zmt p@\m pfﬁp}ﬁrl]]-grﬁia!l}i/dy@létj 2Rk PRYLY,- 8

-azabi cycl o[ 3. 2. 1] oct -
1- ilsispmropmH2- @cooka dlhm@anrrmqijcarbd)xyhea&dc&hﬁéRﬁmﬁ -[3-(3-

aim GRSy e s o R s yelo A 2 e T YR i no
] qt—le‘ﬂr})pyl&' @?@pQQﬂE}}cﬁc{)ﬁnﬁoh& i %BOX}%&éE])da(mm SR) 8 {3-[4-(2-

1-isopropyl - 2- oxo- 1,72-di hydr oqui nol i'ne- 3- car boxXy
hydmy@thrlm&r@m@R)sula‘oqﬂ}p[r@yl}m a(zabmycdw[aﬂol]ectr?awmmlev

6-t,hi 3,..3- f h |
o1 PS5zt 2t e GBS T B D5 3R 3R Sl
met@lﬁg&ﬂﬁkﬁ@h%‘lf@nwbﬁroﬁﬁ] rE_Boazallncyclo[?» 2. 1]oct- -yl}amide;
1 pE 1§¢HT9WI@qQNQﬁbIZT Owgzﬁmﬁ -yarhoxydifc-agid(f %3 R §.8)-8{{3-

fme ?P%*&tﬁflféﬁﬁ;%ﬁ%aﬁéﬁ?(%ﬁ-{ ﬁ%@ﬁﬁaﬁ%&-ﬁ-ﬁ@v@ﬁ%@i&ﬁ@ﬂ)—

(éi di met hyl car banoyl pi per azi n- 1-yl) et hyl | met hanesul f on
y| dnisorsppdiZhgnor1.8- (élﬂ;@@@}l@(blme 3-carboxylic a01d [(1S,3R,5R)-8-(3-{[1~

(2-methoxyethyl)piperidin-4-ylJmethylsulfamoyl} propyl)-8-azabicyclo[3.2.1Joct-3-
yllamide;

12
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[ 3.2.1 ] oct- 3 -yl] am d e;

1-isopropyl - 2-oxo- 1, 2-di hydr oqui nol i ne- 3- car boxylic
W@e00d/0¢4085, 3R, 5R) - 8- {2-[ 2- (4- PCT/US2006/007284

met hanesul f onyl pi perazin-1-yl) ethanesul fonyl] ethyl}

SRR Gt g

methaggéu@'fohﬂélg QB}nﬁeﬁgrrs{lﬁalh 1]propyl}-8- azablcyclo[3 2.1]oct-3-

uran- 2- car bonyl) pi perazin-1 -yl]

yDamglehanesul fonyl} ethyl)-8-azabicyclo [3.2.1] oct-
yl]am

LBty os- bsitvdeasingfiar Sarhenicac (SRR 40
(2-cye§1%hﬁil¥§é éf:rﬁhﬁ a»yiﬁ)letﬁyl‘rs@lfe{rgo}(lf‘%'ropyl) -8- azablcyc10[3 2. 1]oct -3 yl]am1de

onylpi perazin-1 et hanesul f on § % ?
Zabs(qyolb}d{%’o@ ]L]Z{dﬂilydBquI)cdmecBecarbczgfhc acid ((1S,3R, 5 {2-[(1,1-

d10xo§etr§} Yc?rlg (i)lis T3_-%1918§t£1gnetsﬁ O zgrf;}fr]lofet%h? -Sgﬁaél(zﬁo[%% ﬂgct

3YD%P§ dlhydrqu|noI|ne 3- car bonyl ) am no] - 8 azablcyclo[s
TOCt 8-yl }ethyl)-carbamc acid nethy

1-lisapppyly2- emmfmuydzmwme&qmrhmlwmtw %ﬂﬁ Bef2-[1-

3
NS G i R
oct-31 gndel]oct 3- 30 yl)am de; (2 {(1
%R 5R) - 3-[ (1- |sogr opyl - 2- oxo- 1, 2- di hydr oqw nol |ri
ca(ﬂhemqu ‘eeaahytbq>~1?» tlamdi@néy}db&{{@Sﬁ&S )-361-goRppy1-2-0%0-

BB ORIt A s i

meth C‘;E{epszoocsl 007284
2- (4- di met hyl car banoyl pi per azi n- 1-

{ (1BpRRpHIR)-086- [l(Zl—dlhg@pqmpylmeﬁ carboxyhc a01d E/(Ll' 3;{ SR) 8-(2-{[2-

(4- dnanft%ly%aéa%g 9}{??%11} éi HV ])1156%1%51? %!n ﬁfﬂnﬂgjeggﬂ)ag ?ﬂb@&@io

A- acetyl erazin-1- I t hyl 2- 1
[32@%&@5?;{&&(1@ i Isgprgwl ZZloxo y )e ylIT-( {(

di hys@pmw hﬁtmad&@hu@onwmyln)%t%cwpxzh%((é%ﬁo% 31 2{2-(4-
RS S SRR G BE T R 2l i

{ (il§;o§f%p§ﬁi o§oh (AL ding@Rkemplin@3-carboxylic acid [(15,3R SR) 8-(2-{2-[4-
oxo- 1, 2-di hydr oqui nol i ne- 3- carbonyl%an1no - 8- azab g&cﬁ

(tetrahblﬁl:oﬁlran ]Z qadttonsl)lylpyra@mhym)] ethanesulfeny!} el ﬁ%‘%bﬁibfdo[ 1joct-
ester; 10

3yﬂ@§1 : di oxo-t et r ahydr o- 1X6- t hi ophen-3-yl)-(3-{(1 S, 3R 5R

do&ailo;}gﬁ%&enyi ~dfry@Ruinoline-3- carboxyhc acid ((1S,3R,5R)-8- {2 [2-(4-
roqui nol i ne- 3-car bonyl ) am no] - 8- azabl cycl.o

ethaﬂasﬂlf@m«hnpcﬁayh}lpylmlwn)es@@mrﬂﬁﬁﬂwl} ?a@zaél%lp 2-Liact=8ry) ide;

{(élsl- }ng%eo —t cg)r o 179 t(E {?@?I@ 5%5 gl[zl' {sgpropyl 2-0X0-
2-& Lﬁ'&iﬂé)’ﬂ%iﬁéhymim iﬁai‘a@[ 16y3.) ATdch8lyl Petlagl pbarbymic acid
L OFgﬁégln oct-8-yl’} etﬂ?l) cafggngt 15 aci d net hyl
methysd bder;

1-

ac :1 ES({%)(%BX%FQX@% 2 éljl‘tyéroqul The: 3qcua|rl§]o%})hg Geid (&%rﬁ?ﬁ')' $G21-
(1,1-dioxotetrahydro- -125-thiophen-3-yl)-3-methylureido]ethyl}-8-azabicyclo[3.2.1]oct-3-
yl)amide;

(2—{(1S,3R,5R)—3-[(1—i80pr0py1-2-ox0-1,2-dihydroquinoline-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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(met hyl -
{2-[4-(tetrahydrofuran-2-carbonyl) pi perazi n-1-yl ] et hyl

w0 2@alodmedyl ) propyl ] - 8- azabicycl o[ 3. 2.1 ] oct - Bey10$2006/007284
am de;

a&?‘?‘?{@%ﬂgﬁb Y lglpflg'xzi[lm4i’ 99%%‘ 19 X3 R 5 R RS Db b pyl-2-

oxo0- 1(2_@ih mndﬁl@fma-%m%oﬁﬂw@m] Bﬂlzﬂﬁéyud[ﬂﬁ 1|]0c&19 JIoryilPr op
yl }-8-aza-bicyclo-[3.2.1]oct-3- yl)a

Carballl;lQ@@(b il eseroxo- 1, 2- di hydr oqui nol i ne 3 car boxylic

3R 5R) - .
ai%?‘*%{ﬁ]fﬁ&a% Sl SR e
d1hyd}dlﬁinoﬁn¥13}caﬂiﬂn§9ammo] 8- azablcyclo[3 2. l]oct- 1} ethyl)- carba.rmc acid
- met hanesul f onyl - pi perazi ne-1-carboxylic acid

meth}ésﬁt@txs 3R, 5R) 3 [(1- |sopropyl 2 25
Efg (L1 ﬂl%%o[‘ y‘| pg%lol ﬁ)&ﬁ&ﬁ?ﬁ% (DR 53 P13k AR EYS-

oxo-18-(ihgtifoalindlied- Wc&%oﬁyl%ﬁllﬂ@]‘oglakﬁdl@ﬁﬂé[g 2ngodt=8-3n By lchfbamic
acid 3- {(1S, 3R 5R)-3.[ (1

amdm@tbﬂre@m‘/l 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car bonyl ) ami no]

RADHITE TR TNt
1,2- di:E ﬁl(ogﬁnaﬁhéﬁ)car%oﬁﬁjatﬂuﬁ@}l8@@8610}%16{3Q ocd=8- )'ﬂ@proFyIB-carbamm

di hydr oqui nol i ne- 3-car bonyl ) am no] - 8- azabi cyc 3.2.1]
aCldl?@%thﬂSaSSﬁF”} propyl ester; and

3_(@ qsp él\ép(l %ﬁ%a@%@r@i’[}f-&@p ggﬁ; ? ygc 2aﬁi.§3§ 5R)-3-[(1-isopropyl-2-
oxo- 161 -Bihg uinaﬁh¢ Beadoad)ning |- arhiefcld3 27 bt/ gl efhgl) 2atamic

oct - 8- -propyl ester. 14 WD 2006/ 094063
acldm@hrﬂwé 06/ 007284 Definitions Wen describing the

COROHAS. SETPOS RS A ESLAAMS B i1 IeEk s
(methyRK B$4-(tetrhie/dvdfERni Nekirbaiydgbipefdytn- ﬂ%ﬂ]ﬁhy@sﬁbfdtmoﬁﬁﬁﬂ%yl]i&

nonoval ent saturated hydrocarbon group which may
azabigyckdd2- 1dpctt dh@AE: or conbi nations thereof. Exanpl es

011885 b Blo- 3Lt Mlinling - 0RbIY e SRS 4R EREE(S. -

(tetrahypRefuedy2- céxmeﬂ)p.lpdﬁazbmﬁ-ylsulféﬁylml)ylF@Qz&lﬁicyblo [3.2.1]oct-3-
i sobutyl, and tert-butyl. The term "al kyl ene"” neans a

yhamigdsyal ent sat ur at ed hydr ocar bon group whi ch maybe

o S e PSR A e GRARRE B 1o SRR S5
acetyl@‘iﬂbyézﬁibal sﬂf&%bﬁp@l] 8- m@f@@l}b[ﬁﬂ@]och&ﬂ}&ﬁﬁe and
pentyl ene, and the |ike. The term"

oo resst Lo eraring- kphrbowHis @Kb%{ﬂb’ ?r%g@)e%[ﬂe@om@pyl 2-
ox0- 16‘? 8‘#&@0?1%% ﬁeeﬁ‘tc%‘}bo%éﬁl a%n%ﬁ%’j% a%l%%:';gj&o[g JB&% gﬁémﬁﬁf’es‘?&

propox
I I4k@etra11§df5lﬁﬁaﬁ—erditboﬁy19ﬂn@@ﬂa}8h‘1b 1 mmafha a&ﬁBO{(aSQRISR) 3-[(1-
saturated carbocyclic %rou whi ch be nopnocyclic

&

isoprenyl-draxor byrdiliydroquiiotis maﬂmﬁm}g@%ﬁr%@@lwmw 1]oct-8~

kyl groups typically contain from3 to 10
yl}pr%yaﬁg%% ’at ons. Representative C3 _6cycl oal kyl groups

4-acetyl-piperazine-1-carboxylic acid 3-{(1S,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-{(1S,3R,5R)-3-[(1-isopropyl-2-oxo-1,2-
dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl} -propyl ester.
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i nclude, by way of exanple, cyclopropyl, cyclobutyl,

cycl opentyl, cyclohexyl, and the |ike. 20 The term
W0m5m94omeans a fluoro, chloro, bronmo or i odo.PdiES1006/607284

"conmpound" neans a conpound that was synthetically

red or prepared in any other way, such as by
DefidfiGh olism The term"therapeutically effective

amathigh ded¥EBIG tHecanptnts, dehipositieRd ardomehb@C4f the invention, the
treatnment when adnministered to a patient in need of

followr@atpmhaveﬂ@ foHewingrmeaningsatmtesstotheawisgdedicated.ei n
reat nent of a di
et o BB b ool RS Ry o g prich may be
lineaf Sﬂﬁlﬁh&iéh 3t LYmBIinhidTR A erdbt, Qikahiih‘l»‘ésuﬁ &Tlcufaﬁ)falﬁéseﬁ? R, N&lkyl

the di sease, disorder, or nedical condltlon ro
group imelide; hygvay ofesxampjsy; @mﬂwl,a@hylcwr@at (rehi), mpfapjddt-Pléntt-butyl

[ n ease, disorder, or nedical
(n-Blé) é:q{m%l 1‘351911*[%1 Qm{{é ﬁuﬁgltl ng or 30 causi ng regression
of Theerm 'gRASE:" riléa50 b devaler katiREHIBIreadhlo \lvﬂwﬁ may be
patient; 15 WD 2006/094063 PCT/ Us2006/ 0072 4

lineak pifpypipchsrl ﬁgcqm‘@n@ﬁl@ééh@eofd iExomapdas of pertivalar tv:dues fora
Co AR d v RIS BB ASH AT ASPARERD PR o

like. patient; or (d) al | evi atl ng the synptons of the
di sease, dlsorder or nedical condition in a

pathedgem "atkexyt’ angsns pmmﬁ@emgr@w +9 a&%eph%a&ybmdeﬁm as

[ ac i d. or base
abov GRS SRRV gROSRRPs ieReoy PEY B il atertiion Suby
prope®iybiboxy,Jué heslidel s can be derived from
pharnaceutlcalI¥-acceptable I norgani ¢ or organic acids

anbhe tespn g c@emsmmpgo‘@m p&f@mteé cpeboeyclic group which
t I
may ﬂ—é/ ARk 3f1c Pxﬁ{]&%/%ﬁé‘ LRk Xth %e thed, srslgié ﬁ%ﬁl ]lr%?hlps

nmpoun resent | nve

typlcam,y aﬁatalﬁabh& terd caelsbrf at@ﬂmpkapmwivbmlﬁbw@meﬁ Rtk e
acids include, but are not limted to, acetic,

inclugle, by avay<if ek gnple; cyslapzenyé, cyelohpityb cxelppantylccycidhekylgand the

like, €t hanesul fonic, fumaric, gluconic, glutanic,
hydr obr om c, hydrochlorlc | actic, maleic, nalic,

meltbetking ; haldfeimbaiResiitlore,ihloro Bi6inG.or Rbdd. i C,
pantothenlc phosphorlc succi ni c, sulfurlc tartaric,

sThs. tern (eamnound Rees agamiasnd thiat way ayshetically nishated ot
pmmﬁﬁiﬁgmvhq Sg@%qg@hgs %Hk%% E&HIC acid and the like.

‘at e conpl ex or aggregate formed

byTienternofthemapeutically effedtBe adfoudt”SHéant en ainofnt sAFRQER Y Bect
of the invention or a_pharmaceutically-acceptable

treatragqitiwhep afmignstersd do a patient ivpged ofieatsagnbs of a sol vent.
Suﬁ{% t§r% VRl SR e Gs jﬁéle%' h%?édn Yneans the treatment of a disease, disorder, or

medical condition in a 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;
) ameliorating the disease, disorder, or medical condition, i.e., eliminating or
causing regression of the disease, disorder, or medical condition in a

patient;
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20 crystalline solids having a substantially fixed

nmol ar ratio of solute and solvent. Representative
waeioeemos3 | ncl ude by way of exanple, water, neP¢EHNS1006/007284

et hanol, isopropanol, acetic acid, and the like. V%en

th solvent J S wat.er ol vat r
REITRNE R NI
P h ar mg e, g@lllé &e@ﬁ%ﬁ%@@f Be SkbiseOdisatders 6t matiﬁal(xfondltlon in

st ereol sonmer thereo is intended to include al
per mut apetes; @f salts, solvates and stereoi soners,

sych as_a.solvate of a pharmaceuti.ca - e
Sy o EiaGiedfe SyBeinE R bR Sy LB Sogon in

The tik Miedteavi ng group” neans a functional group or

atom can be displ aced by anot her  functi onal )

g ﬂmﬁpemr“pémnmqentuallytammtahh sadis mesas e isehpreparen fiogn an apd

nucleo h|||c

e T Lo PGP 55 B2 Y B
can bg E%lﬁf ngﬁﬁnﬁt@alticﬁﬂﬁa&fe 4B R, inSrghihi0 BF 6rgaficeicidyaad fiom

| ate, tosylate, brosylate, nosyl ate and
pharmdwutiqaldg-ac‘mpthb@ﬂyd,sgs( miQalﬂysphagmgwuggalhng{cw@ble salts of

I oroacet and the ik 2006/ 094063
ComPP L% g?%’ﬁntl%@epéﬁpﬁ{eﬁaﬁrﬁ%gy\gr ot ecting group”

ﬁ§ d@ﬂ\%ﬁ‘ﬁf&ﬁ %)hﬂ%agétﬁwallﬁldbde@@b% dods ipcleds bt 4g not limited
n esired reactions at an am no nit rogen.

to, acREq ﬂaemealﬂﬁou@, herizois, pﬁtmphﬂrwlf@glc glrt% sthaneslfonis, fusaric,

are limted to r £.0 l e
eluccic ghbyregRaim e hyffomtotidiic: MafiS Ry ey
meth%e@ﬁl@oﬁnc e, dfirik Jntchldérﬁé()pﬁaiﬂh@flw sutdnie) sulfiric, tartaric,

aryl met hoxy carbonz groups, such as benzgﬁoxycarbon
p-tolieBomil foarpg x1n@fdi¢ (lo }ghyxﬁtﬂaplﬁyglg,ag@%wap‘(hp @-)1 5-disulfonic acid

E ﬁll(mst hyl groups, such as benzyl (Bn), trityl (Tr),
and the,Bkey 1 - (4' - met hoxyphenyl ) net hyl ; silyl groups,

SUBE @ FEd1PERE Tinbatsl Adontplédr ghterformed by one or more

butyl di nethylsilyl (TBDVS); and the like. The term

moleémiysjoﬁﬁ(gohpib,atee atcpmgogmcwﬁ e rfwantﬁoraormm‘ta@@@qeﬁg%j}yoqfﬁeptable

for r.event i.n nde
salt tﬁvag% ;@;f or&rcgdlbore cgeci f a%ygf %ch gglivgf%? H}e&%&ﬁ%
crystQT?lﬁ@ SolfisMading %tshﬁﬁalﬁ[a@llyﬂi)&d' intcada! retid of sobite uedbdlngnt.
undesirable reactions at a hydro gr oup

Reprieptative sluerty schidgbyxydy-qficsemplei Wgt%g megthanolsthangl, but

ISOPIPP?“'(OT a@@l)lcgqug& Faglfiltt@q hlgI l\ﬁlggrg{ gﬂsg eflﬂg th}ré?éﬁ,er\?ﬁ s?lvatle f?rmed isa

hydrgtgl\/s) triethylsilyl (TES), tert butyl di met hyl si |yl
(TBS) and the like; esters (ac gr oupsi}c15 i ncl Udf[t g
(1It®ﬁ)lzble lepprsgintedrtbalske tesm Car %B ically-aqogptablegalt A

solvzﬁe étﬁrgg%%ﬁrzl@%rlepg 2y glaiefilsfﬁ grggﬁlélaﬁggﬁ%inag Eﬁ of salts, solvates
and SLREEEMERE N las a@@ﬂﬁ%%f@&ﬁhmnd@@l&ﬂcaﬂ?—dcédpeabﬂd deft.of a

Additionally, two hydroxyl groups can al so be
sterepisotner o Baiconapovad odlfgynulaildhe group, such as

g %Eg%e&%eﬁéjalgﬁfghgrgg g@g:{ng ﬁ%nc%lo%gﬁp zCl{rgup gly atgﬁ%ﬁihﬁ) QanW’)et h
displaced by another functional group or atom in a substitution reaction, such asa
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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20 General Synthetic Procedures Conpounds of the
i nvention can be prepared fromreadily avail abl e

waL@sod4oe3 materials using the foll ow ng generBCT/US2006/007284
nmet hods and procedures. Although a particular aspect

o6 f Aoge B a ey hivedy ¢ DR GhE R B BRI

prevelﬂ ig lﬁﬁi@ﬁ‘fédsreégtloﬁg‘ﬁ R BEARO hittdpeLNReMBschbativb anpiiceptesting
sing the methods described herein or by using other

groupfrﬁtchmiésbutlraesagﬁl ﬂmteﬁr’cd, fornayls resd eravperforexmpioaianeyl sroups,
0ose. S e n, t {

such aSpgE LRORY Y RTELEToDPS. spil e dpuipGed BBt BREF °7 2L
ary1méﬂlo§¥ogﬁ{o%9pgfo9§b LeMRe 'b@ﬁi-&'l&%fcaﬂbbﬁﬁﬁ((}bﬂpdxﬁ rati 0s of

Sol vents pressures, etc are

9- ﬂumrtymnemomynaémnyuﬁchb andmethyl gfogps, @@cm%sézfng%| (8§}9 trityl (Tr),

o S S B U 3P
butylclﬁi#e Iﬁz?éﬂgf‘ TBANSHi AAShSMR, be determined by one skilled

by routine optim zation procedures. 17 WO
ZGOBRMU%IWQD@Z@@@YWZB%HS A@mtwtmarwp suatablgjfpy

to.those,s IIedln [ I
PreVCBP‘Eﬁ @J‘&F‘?ﬂ?ﬁ‘ﬁ ﬁﬁi} 8 #e%%%ps ar y %nprrl}éd?)&ﬁ)t{ ?)g(?ar t gll%n
group" Wikah Qﬁ?étecgﬁl%léﬁﬁlpfﬁﬁ%lé %{qfrg‘ﬂinﬁﬁ undkefbble deactions at a
reacti ons. The choi ce of suitable protecting gro

hydroxgt graupaRbprcs,ﬁn&atlvﬁ bm@pp(y)lﬁa‘ptegﬁ@gj grougssmcmgp,| buj grenot ﬂmlted

o, i3t FeiARtR 5B B0, AR Erh Sy
tnethpfsﬁﬁgm@sy Qe;elbqwﬂtﬁmemllyhﬁrﬂsyaﬁa rtwmca; baers Q:mjrl gnps)al |

cri bed G eene and
mclu@imgt(béﬂ)aﬂgar@'bgrpgpa, ﬁumagafm‘r@ylmm é3¢ ﬁle Irkg; %YMIHE‘&]FXI SERPPS,

e S S B30,V RGBSR R S

(benz%?&%mm s ﬂh@ ®ike d AllRIohAIOY) $wH hodtiof Fickrb@ysaian alsolbe $)soteoted
hérwi se’indi cated. 10 In one nethod of synt hesj s,

as ancadimﬂndamlgoop, shiehr arprap2+ylidines foymedatos gxample }?yif@@"r“é)ﬁlé@th a

A Scheme A NH1 O+ L -'I- az RL I NH
ketmter ﬁ)‘)"gaﬁla?‘%?m- NOR Nja~Z O NH

General 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. It will also be appreciated that where typical or preferred process
conditions (i.e., reaction temperatures, times, mole ratios of reactants, solvents, pressures,
etc.) 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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R\ \ (I) NO"'2 R As shown in Schene A, a conpound
of formula (11l) is reacted with a conpound of 15

wo eooad6X | V) wherein LI is a | eaving group, SBCHUSZ06/007284
hal o, for exanple, chloro, or a sulfonic ester group,

S u%&c}i %@'ﬁ?f? %sl aiﬁle[{?l aggal%n@tt ?[‘B%slmgﬁ%}d?% nos rltvaegle Tgrotecting
g‘roup‘s&hiy Wn@@ésﬁ@ﬂt@ pRiveSt RHERI BACRIat HS ?@ﬁom%@@rgbing'lﬁdéslred
hal o _| eavi ng group, such as chloro, the reaction’is

reactioppi Eae ¢hpicecdaduiiatie pwecémgtg@mm foya partiowlo fimdtiestal group, as

b d
vt SO TAR bt B SR PO 0P e vor
examgld n@mtsnow?ﬁkkecaﬁg BkdNpeli aiEtist inkreHac¥ndad &&N&)al ar® débfbed

esence of an excess of a base, for exanple bet ween
inT. g?ﬁcﬁiﬁee@ angrfe MbBiuts, é’r@tqmmmﬁm i Orivagesyrehasts, dBird Edition,

il SRl 0

cartal sﬁsgtlm@m&damm@s ymewwm tee folﬁwlﬁ%asdh%mes AfFethe
diluents al so i ncl ude DMF, dichl oronet hane

deﬁnttmpg Rroyidsaberpimunless othearwisedsdicaied.achl or oet hane,
B h | d the Li
subCAEHERR R B LR P 3 Phn ATt gt mstated in

Schemed:de, potassi um i odi de, and tetrabutyl ammoni um
i odide. 18 WD 2006/ 094063 PCT/ US2006/ 007284 The
reaction is typically condeahemg Bt a tenperature in
the range of_ab 15 C to about 90 C for about 4
hours toga qgﬁheuﬂémztl | the reaction is
substantjlal | yN\clonpl ete. The product of fornmula (1) is
i ayid purified by(EanentlonaI procedures. For

R t he product™>can be concentrated to dryness
ucel pressure, ~aken up 5in an a weak
aci drdol uti on and purifie y HPLC ch ga

Al ternatively, conpounds of fornmul ereln X is
carbon and Qis selected f < MZN 4) - and
-S(0 2(CH2) 2N(R4) -; or P@-i—g-n trggen and Qis s ected
from -S(O2(CH2)2- and - *oCan be prepared as
illustrated in Scheme B shown low, to provide a
conmpound of formula (l-a). 10 Schene B Na Q@ OH ©H

As showi in Bhemd\l, 4 ¥3mpdlinli offbrRuls (ITD) is reacted with a compound of

formula (IV) wherein L' is a leaving group, such as halo, for example, chloro, 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 (II) 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
inert 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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15

RN(_/ad@@~D ONH(1-a) RCN] O "2 R As shown

in Schenme B, a conmpound of formula (V), wherein QL is
w@e00eo9w from -S(O) 2- and -A-, is reacted w tPCHUER00&007284

am ne conpound of formula (VI), wherein Dis selected

e TR S Bl O b s ey

90 °C §D sbout 4 hdlir&Stdabdub2y hdi@s VD wRf0eQOAHOR is substantially complete.
PCT/ US2006/ 007284 to provi de a conpound of r{?gr mul

( rrhaprmiuchofsfannula (D) svisolated apf PYtiEpdBY SUHEALQ P@&F&F%
For C)EE\IBPIF Eﬁ% rt%%r? %884]‘%%1%%% * edfp{ﬂéﬁ@ Ejlﬂﬁéjr' Lﬁiyg ?{'HQQHQ daken up

ate
inan h@ﬁ&ﬁ@%a@&d é&mncﬁaﬁldqﬂmiﬂealbgrﬁpnc bl&odﬁtdg&tphg* in the

formof an al dehyde. In scheme B, .interned
c oédmmmbwom@umésj gﬁfoméwl)ewhmewx\m @%b%hﬂéirﬁ Aseigeted

vom LI o SRR ST L ) com

-S(O)Qmﬁﬁp QHA - B(CIRY- VRt feired fidllastanel iafSchenaB ﬂoWlb)alow to
a redu0| ng agent in an inert diluent in the
Pr0V1é¢ @S@np@ﬂldfOfeme@%ﬂ'@uch as, for exanple,

N, N- di i sopr opyl - ethyla cﬂ o
1, 8-di azabi cyclo-[5. 4 -7 ene (DBU). Suitable

redu0|ng agents, for @yl ude hydrogen in
t he presence 8f a ﬁg?%: caualyst such as
LAY

R2
D
N Mz
A
LY NH (-a)
N~ O

2
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 selected -

from a moiety of formula (D1):

(F|<‘8)
f _\/ (Ve
R b
o1
and a moiety of formula (D2):
R18
[ ’_\/ e
G

"§‘N

<

(D2)
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pal | adi um on charcoal, or a borohydride, such as
sodi umtri acet oxybor ohydri de, sodi um

weyasobosdhydri de, |ithium cyanoborohydride, apdI/ukmo6/007284
like. Suitable inert diluents include acetonitrile,

to ooy Sonpeping R BRGR AA e o SHF B hBvle SRR Bt
etih@flPhe wlRestd KOMAORNlc tFRARhate dafnpmﬁs& (V' ER shown in the form
thereof. Internmediate (V) is added slowy to the am ne

of anpldehydediydeasen antarrhgdiate (V3 cmlemmalmﬂybe depinigddn 8w fatm af an
nperature ranging fromabout 0 Cto about 50 C for a

aldeh%‘i"r. od of about 10 minutes to about 12 hours or until
t R séIRAE B QHtei‘rﬁe(ﬁh't*é%bﬁﬁ%tu?d (V) 16 SRt BBy co-'ﬂfﬂ’ecf WAK bh @Rine of

product is then isolated um@& convent onal
formgp (¥ B depreyidesaeomposingof feromilafa). 20ypiedly s sellufipw stpirepared of

v G BTPOBPBP TR RSB i g5 REY

agentﬂﬁ @@ @He@tdiﬂu@ﬁt ih9RE hieBkhcd B h BAR! %ﬁ'a@tﬁr é)Qaﬁ‘iﬁﬂé' 'NIN(dﬁs@ﬁropyl-
h§~ O Rl NH (V-a) NO '?2 a_conpo

ethylmmﬁ OF tadtdiazabicyclot(§ .40 londate’-anc @Il rﬁintablefrgdumnaagents for

example; fbiadSESEE, b Broshtbe e s Il gkl Sus B a3 7 ©

palladiomBacdhetboale bt HBbrohPdridte sihes 86&enAtiagetamBroh§ifde, §§d1um
N, N - di i sopropyl ethyl am ne or inorganic bases such

cym@@f%dﬂ@mﬂmumwmor@wdné@taadéh@mm ;&nt@hledeerv\ﬁlétwntmeclude
acetol i AR B0 TR Sk 4 2idHrhgefih 2D dof Ve

dichlbrdethent, bBRbholk,aubh as Rl ¥thadd)] SdliSspeépy@RicbBol, or mixtures
conducted in an inert dlluent such as

theregff chl or onet hane, 20 WD 2006/ 094063 PCT/ US2006/ 007284

SR B R GV B S ARSI Fstin's

condiicRaLitia@8mp&atiedShainei fednh Ybdi@ OPCab @bout36 °CEE4 p&ibd of about
product is then isolated using conventional

10 ml@ﬂ@é sqiehons 12 bowns oa gniéhihe seagtiemis splstanyisilsicpinpletd. ghhe reaction

h f f I
proauff s A AR Enat ot FRRBOE R, ST
recry§igilipaiondcirymijogrdpBy aht @k 1. (V- b)

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

by reacting an intermediate compound (V-a):

0 K\( N T
R'- C(\/\(kNH o
|
ZSN o

éz

with a compound of formula (VI), to provide a compound of formula (I-a), wherein Q' is
~-S(0)2-, or a salt or solvate or stereoisomer thereof. This reaction is typically conducted
either in the presence of a base, such as N,N’-diisopropylethylamine or inorganic bases,
such as sodium hydroxide, and potassium hydroxide when the reacting amines are given
in salt form, or in the absence of a base when the reacting amines are given in neutral

form. Generally, this reaction is conducted in an inert diluent, such as dichloromethane,
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RLNO R'" 2 in which L2 is a leaving group, with a
conpound of formula (VI), to provide a conpound of

wo eoordme3 | -a). Typical conditions for this coR@l/Usz06/007284
reaction are described in Scheme A 10 Alternatively,

copounds formula (I ej.n_Xi a '
methaga) EDFBY, PRGinc! RALer i st b b i BRA0FC o ik
ol PRER Qs Efp 110 Mhe AddoGbR bdduct ivkiRhéiolated
100°Ctfid sefggbslédgs'?fsf%ﬁ%l%{pé?% RS} - | -N{_C(ofNReaReb}-,
using cO SR Chratibys, kuch amktractiiis( @y pilizaton) chroatagigahy and
prepared as illustrated in Scheme C shown bel ow
the likschere C N (~a~NE H O (--T + L3_Ra RL NH (VI )
(W ' epitbd birddctifg an Mtédnediate
> 1\54%%0%09%@#?%@%%%%?@3%0%%% of ?%r nmul a
compdid (V-bwherein E is selected froma moiety of fornula
(El): (RIs)d (j (Y)c G (E1) 21 WO 2006(4)94063
PCT/ US2006/ 007284 and a,_ni W@nm - CH2CH2- D,
wherein D is sel ectedyf a/noi ety of forrmula (D1)
and a noiety of fornu ( ; IS reacted with a
VINH), ~ Wh&lein L3-Ra is
or L3 is a leaving group, such as
hal o, p-nitro Oor a sulfonic ester group, and
Ra is -C(OR5, -CRDO) NR6aR6b, -S(0O) 2C1_3al kyl, or

in which L? is a leaving group, with a compound of formula (VI), to provide a compound

of formula (I-a). Typical conditions for this coupling reaction are described in Scheme A.
10 Alternatively, compounds of formula (I), wherein X is carbon and Q is selected
from -A- and -A}(CH,),N(R*)-; or X is nitrogen and Q is selected from -A'(CHz),-,
wherein Al is selected from -N{C(O)R’}-, -N{C(O)NR®R®}-, -N{S(0),Csalkyl}-, and
-N{S(O)ZNRGaRGb}—; can be prepared as illustrated in Scheme C shown below:

Scheme C
N8 SN-E
O ’%\( H + L3__Ra
T
Z NS0
éz
N a l}l"E
O '%\( Ra
i Cf\f .
T
Z l}l o
15 R?

As shown in Scheme C, a compound of formula (VIL), wherein E is selected from a
moiety of formula (E1):

R")q

g ‘g\';/\‘/ (Y)e
- G
b

ED
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5 -S(0) 2NR6aR6b; to provide a conpound of fornmula

(I-b) or a salt or solvate or stereoisoner thereof.
wagsoedoby, conpound (VI1) is contacted w th bRCTHESI006/007284

about 1 and about 6 equivalents of compound (VIII) in

SR bR BE) e 1B BRRC, e NI
(D1RME 3606 ety @ff fentula B réal @I ih @loRpb@AEof fbnsly Wnﬂg
u

N, N-di j so rglgyl_ ethyl am ne, triethylanm ne, potassi
whergy Iy ol ais & 1«85 isoRyanaied poki ige, leavine gioup,| sukle as ffle, p-nitrophenol,

or » SRR b by Bl GRS ORRER?, B Rel BB
-S(OJNRFROS toprévide abOwpodH JTTuSula ALb)Whtaishlt of Bslvate @g ]E ion

IS substantially conplete to provide a conmpound
sterepispigl therepL b) . A conpound of fornula (111) can be

Py PARES \Bindg ot VIRl Wi Bageen 450uBS 2ot By
equivaldnlts ¢¥)conipdufti VI in B il diuentReuch Bddichl dtoBeHaAR cBoréTgrm,

substit uted qgi noli none carboxylic acid (1) is reacte
N-meghylpyrzolistinansc DM, oatheldes opthaprasece ofBde diequivalents ofa base,

such 3PN SRR Bucal R e b h S oo
hydruiae, iadlé te 1@MIde Rehcbbn i piehidy {dridhdted 202 t‘éngiéfh‘ﬁﬁrle bib&been
i1y

ui nol i none carboxylic acid (1) can be rea

q
aboub & andabasy 120,16 Exchghessngibait Irmingteastind ebows Béhours, prruntil

f .1 uki et. .al , Heterocycle 00,
the rfon, s fbghefy Chm A i mBhioF h cpRRO BLHIPRSTa .
pr Atcesibeshddr foahtla AN af B} pRpadial Aazahic8 YE EoRetiane
can be prepared from readily avail able starting
materials. For exanple, whaehenteeDprotecting group Pl
is Boc, o 22 WD 2006/ 094063 PCT/ US2006/ 007284 the
protect #d tropane can be prepared by contacting

R1IZY* troxy t@mﬁmfuran Wi th o N—pP?
& N 0 + H2N %
=

(1) éZ (2) l SRS
I}I 0 (I-p)
R? \
Z l}l o
R2 1n )

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 (II-p), which is then de-protected to provide a compound of formula (III).
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.
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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bet ween about 1 and 2 equival ents, preferably about
1.5 equi val ents of benzyl am ne and a slight excess,

wo eneex@mnpl e about 1.1 equival ents, of PCT/US2006/007284
1, 3-acetonedi carboxylic acid in an acidic aqueous

f buf f.er.i n nt, s .
e 3G RRph R LABBIETRATE Dy BE oL BRGAIRI L SHER B
bemﬂhlmilttl@nb etegeiwnlealRppiefdiblCabnd 135062}1!ﬁva1&@s &% Yefzyl amine and
ensure decar boxyl ati on of any carboxyl at ed

a slighiegpstedPapesnlyatone I éreaauf@%entss o lsﬁzayetosedlcarboxyhc acid in an

amdﬁ%%g%% I%%@E)lg% ﬁlo%llé 89#%6%(?5& u et gg Rg%% %‘i“g?l 3 s hdregen

phoslpm{tec ahe yeabtec&mhedurwﬁ neaﬂecsﬂolbgamee@ws@tssaﬁc #d db@ﬁi 100 °C to
bu di car bonate (commonly (Boc)?2 for exaggib
ensugg, b}?XBI ation PRARy satbexylateddntegmec atnwrtbgmda@t oheil-8-

e TR BT e ™

3 wmfesulamgw lc@mym{oﬁalﬂmk i§ typRdaBy EeacRd GAIHOON Nt 6xREd &F di-zers-
ester The reaction is typically conducted

g; but yl
butyLdicahenaié fcommmby Baw0) i cxpople, abput b shvivalons, wier 6.

hydr?% gﬁés@%ﬁeg? gﬁe%}?szeﬁgg g?’ %lﬂ‘ l[ésatil %1Dm{ata caé%‘lysé fo p]éowde aBoc
prote{ctmltlatetmeﬂlatw 3-bx @ 8laaslg eyto|G @SE]octﬁﬂé SRUMIRVIR: Rid lPASILy] ester.
about 25 equival ents, of amonium formate in 15 an

The regeliqn igit CO%‘i}EFFda?é aFRDLTRA FrINDeratiretfieabnb E2 fecabout 7xhours,

n t rnediate (2
Fma% Ee?’r iiotpiig b‘f%fc [3 Q-ﬁﬁ‘?ﬁ%%egnéﬁbg{a%ﬁ ag%rtﬁ’fﬂ g‘%’lﬁﬂ%mﬁo’éﬁ% g
with gtlaatge O5qEeS; ifd1i e:xamwe dt @gast £HOAOPS equitsles, toF afheoridth ifemSe in
..l. The reaction is_typically conducted at anbi ent

an mF’é ﬁlﬂé‘?fgt ¥l a5 gethapelyin the Presergssiia trpsiion metad catalysi fo provide

1 t et e.
T T AR ——
exarrmlnr tehdn®. exbosticcofaryol e, Tli’@reactlon is typlcallg concllucted at a:mblent

oxylic acid

0- zabi cycl o[ 3. 2. 1] oct ane- 8- car
o Bl b T2t ereattion ] aubrantbrompete.
i QAT R i Rt el AR o4 st

3-0x@8-dzebicgslo[d2. Hdcthnd-Braibopyiid dcddzepf bahidster B doRtRRAUYitH &
L. .aiaw val gnt s of amonium formate is-added. The
initial npytion oL Armonn fosmatent abeut bjeabevt 25a€leut§/ialeéltSS|Avﬁt¢raln

t I
el 1 BB M SRS ST
equmaiﬁrm cvamhmdsrﬁumcfmlmmds ddided.) TE@subaequehieiitRsh daX be repeated

a substltuted qui nol i none carboxylic acid
atter  SRag A AL phstRsedsd Camb B inddecopzgntionalarocedures, such as
Ikalﬁ@@gtrgdtggs simlar to those described in Scheme A for
de bond formation. The protecting group Pl can be

r dlttmneldlbty: cetnpodat Alpeaacechitsed By ghpvihge sabstituted

nterne Se co ound I11). 30 For exanple when the
q“mOAWGF%EFF igreidd }ylwpr%%@ﬁﬁd@@nmytrqm lunder gppditions
Al cetlc aci d

o R A1 M S LB

P! cap bemnmved@ygtandqrrd@dcedﬁm t@pelviRrangx@mddate cSmpound (III).

conveniently renmpved by hydrogenolysis over a
For exainplapyhen th prptecinggrpup b ishen typicallyitpmayal as bintresamiparvith an

acid, SR AAARAA06 ag:g@@f@ggtﬂ@/ (08P 4kl S B AL ©

conpoun pr eparée
prote¢iinggounCer foednovier Bxample, is conveniently removed by hydro genolysis

over a suitable metal catalyst such as palladium on carbon.
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R18)d 3~-L4 1 ~j (Y)c L a+ HNG
R18)d 4 /--1-~(Y)c L1 a Q(4-'L +
woDiBohd4083 E- (i) b (6) (1V) (R18)d L1 L4PGT/(1¥2006/007284
HN G E-(iii) (7) ab (8 5 As shown in Scheme E, a

;gﬂR gﬁ{eﬁ% %f %?‘%P%dg}f g‘;r(%?a (I?S )Ggll €$ gr[eggr’eg éﬁ 1(1 %tcl:‘glteg gelow in

Schemter nedi ate (3), (5), or (7) respectively,
containing L4, a leaving group, to provide a conmpound
of formula (1V). @ andﬂﬁi&% def i ned bel ow. For
exanpl e, a conpound of forrmula (TV) wherein X is
carbon and Qis sel ecte 186,10 fr m-S(O)2CH2C(O)N(R3)-,
-S(O 2(CH2) 2N(R4) -, - S %}%‘N( R7a) -\ -0OC(O N(R7b)-, and

r

-A(CH2) 2N(R4) -4, can b tved by Scheme E- (i), by
L’rﬁﬁ%@jﬁ\qﬁt@ﬁmdp@ (3 “oh

| eavi ng groups,* angs B
ED.s(0 2820 -, -s'?on(

-A(CH2) 2-, wi t h i nternedjate (4) erein Rois

sel ected from R3, RA}—(JR? , and b as defined herein;

Schene E: Scheme E (
E-(i) (3) Rb b (4) (
(|5)

(())2" '(x:(())" and

to provide a conpound V). 15 Simlarly, a

f—\fog)ru
gmrgguﬁd of {brmul a ®ei is nitro
L's Iaect@{j from '&W - -S,C|—|2c:(o)‘g1 gggz-,z
B-(ii)” X O)Zé )2-, -0C(O -\ /v A( gZ)HZ) 2.l 00 ,and ~-- n

be prepared by Schene iE-(II) by reacting interm(srg?at
(5) wherein L1 and L4 IeaV|ng groups, and 4 is
sel ected from -S(O)2 SCH2C( O -, -S(O) 2-,
)2- 24 WD 2006/ 094063
LP%}-OO??%%//(W
E-(ii) Q)

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 -8(0);CH,C(O)N(R?)-, -S(0)2(CH2),N(R*)-, -S(0),N(R®)-, -OC(O)NR")-, and
-A(CH,),N(R?-, can be prepared by Scheme E-(i), by reacting intermediate (3) wherein
L' and L* are leaving groups, and Q is selected from -S(0);CH,C(O)-, -S(O)s(CHa),-,
-S(0),-, -OC(0)-, and -A(CHy),-, with intermediate (4) wherein R is selected from R>,
R*, 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 -S(0)2CH,C(O)-, -SCH,C(O)-, -S(0)z-, -S(0)2(CHy)z-, -OC(0)-, -A(CH,),~,

SRR

’ » can be prepared by Scheme E-(ii) by
reacting intermediate (5) wherein L' and T* are leaving groups, and Q* is selected from
-S(0)2CH,C(O)-, -SCH2C(0)-, ~8(0)2-, -S(0)2(CHa)z-, -OC(0)-, -A(CH)2-,
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/10 Nb~~ ~S(0)2 N~~ and with internediate (6), to

provide a conpound of formula (1V). Simlarly, a
w@eorspomoed of fornmula (1V) where Xis carbon andPCQ/US2006/007284

-Al- , wherein Al is selected from-NC(O) BS}-

oM C(O) NR6aR6b}-, _N{S(O 2C1_3al kyl}-, and 5

)%\HS O)2NR6aR6b} can b% pr epar ed by Schene E-(iii);
0D ing int 17) wherein L' and L4 are
| ea g grandps, ‘Wi th erme B % d
wher ei nRais _C(O RS, C(O)W&l %%E%Q%? g@m?aﬁ?w

compdiund of Qyr@ANES@RRD; to provide a compound of fornula
(1V)._ The reactions of Sc

h E typically. .
coaibge emammlfiwé fegeyR eﬁgﬁge@%&%&f%&m@ Whgrein
5 ik berpst
lsﬁgfrégt{gﬁ ﬁ%,gl d}-u-yﬁbgrﬁ#akf\}); ag\gﬁ( e pt epﬁf‘:%mags
5 -N{sn(d))zumﬁfmﬁbpd cmb@mhmed Fy Sclsatecrgiiiy, 1 teactingGnteRiedilie (D)

q NQ z OHR._NHM N 8

wher melr and Lo 2R Wé‘flﬁéﬁspu%émﬁ* mrmsiwoqogtp@ue ﬁ%owhafe’(né} is
e RIS f

CORREERORITRS 6L BB OmUSHD o s frdind of

formfiar(rexanpl e, 3N or 6N HCl, to provide a conmpound of

; ﬁ%%ggetgﬂ)ﬁog g\gllaelﬁneea]li Wéd h;%ﬂ%gc el g{lilérl]eg éls,p\gondmons Hescnbed
t t. t thg;;gﬁl ks h&Binal dehyde.
10 a0 AL NS LAl AL e
i NAeompdund ef fodhnlalig cai be prepared 2911 Mistratnd inHchieme F:
selected from-N{C(ORS}-, -N C(O NR6aR6b}-,
-N{S(0) 2C1_3al kyl }-, and>cheMedi O) 2NR6aR6b} can be
prepared as ill ust rated i n Scheme q; 25 WD 2006/ 094063
PCT/ US2006/ 007284 Sche
e

Y2 AR
N
1
7N o \

wherein a dimethoxy acetal intermediate compound (9) (wherein Q' is selected from
15 -S(O),- and -A-) is hydrolyzed in an aqueous solution of a strong acid, for example, 3N or
6N HClI, 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 a is
20 0, and Q! is selected from -N{C(O)R’}-, -N{C(O)NR%*R®}-, -N{S(0),C.;alkyl}-, and
N{S(0),NR¥R®}-, can be prepared as illustrated in Scheme G:
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0 ONHOYO-::gNTO NHNH RNO(IIl) RCNO (10)
RRRR /OH ON~OHRL NH (11) + 2N-~ONH ' Ol O

WOR0050406NH (12) N O L3-Ra R2 (VIII) / R o PCMUS2006/007284

R(9-a) NO R2 As shown in Schene G internediate
(1'1'1) is reductively I\I-gldll(éﬁllc.;\éed by reaction wth
di net hoxyacet al dehyde to-provrde an internedi ate of
formula (10). This reaction is 5 typically conducted |

by contacting intﬁﬁmadi ate (I11) with between ab

and about ot /egminval en di met hoxyacetal e i

an inert lfue i ntthe proe\sence of a bage, s as >
N A dSopNbipy | et hyl ami ne.; and, ke abbdt 1 and

R ?\1 ept, The read®) on

2 guiv hﬁnts of a reduc
IS typ'iu"zca |y conducted at ambi ent ten%zergture for
t

about % to about 2 hours, or til e reaction is

substantially conplete. Suitdble inert diluents

i nclude 10 di chl oromet han€, trichl or onet hane,

1,1,2,2-tetrachl or @8, and the like. Typical

reduci ng aggnt/s 1l u sodi umtri acet oxybor ohydri de,

sodi um bor chy{dri @@, and sodi um @yanoborohydri de. The

) N5 i Sol@tled Byy st apdard procedures. Next,

oxy internediéhgﬁglo i & hydrol yzed ¢fi an

Qition of a strwng acid, for exzﬂerrgl/QSN or
j di

6H HA , Rfo provi de the di hydro>é)ye Nnter e
(11).
C(\fKNH (12)
R'——
Z>N"S0 L3-Re
2 \

&l di et
aquedusNso

(VII) e o

R
'
N

o %( N/\/ |
o (9-a)
= N 0
RZ

As shown in Scheme G, intermediate (TII) is reductively N-alkylated by reaction

with dimethoxyacetaldehyde to provide an intermediate of formula (10). This reaction is
typically conducted by contacting intermediate (IIT) with between about 1 and about 4
equivailents 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 borohydride, 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 HCI, to provide the dihydroxyethyl intermediate (11).

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

tenperature in the range of about 25 C to about 26 WO
WQD6H004063 PCT/ US2006/ 007284 100 C for abourC1/BS2006/007284

m nut es to about 2 hours, or until the reaction is

St an | e L ' |
100 FLE LR 4F e Kool £ ho B ol ChErEERL A Sybi
compAést al, to provide internediate (12). Typically a
solution is prepared of between about 1 5 and about 2

e dgw,an@gnsdmﬁe (1 hes aeduabedie coupdeshyife a@lﬂﬁ?@ﬁmlﬁel@)@étdanethyl
aceta? E? Bfo ngfl%)létﬁ%ii%??% ;na/g ﬁ% P g%{l{lo is ﬁfﬁ&&ed oih)%tween about 1

and aBb¥MERivaldd@s of tﬁéi§1§1!1rﬁﬁc¢t§ld§h@l@lle@ﬂhéthylcabedu Eﬂc‘eﬁreﬂhcmg agent in
anbi ent tenperature for about 15 minutes to about 2

an inpip dilwent. oThemtsrmedisée (ldhistadded slawhiitodhapiningmpigture. The

TR PR RGP B oo PR gz

hour%%r il 7y Ria6@dn 18 @AIKtArtANSG cb@pletdli S reaction are
escribed in Schene C herein. A conpound of faornula

( Viinallyciateripedigtedpa) is deagtedstiding comP R doTR ULV propide

interTe(El%_' &9-25 Nl")(qu qul Cpﬁfﬁﬂ%ﬁfm il‘%_lr%gt nqar%% %:m‘&%i %lfs«%l?m(ejéﬁerein.

( Acothpbid of Drrdula R ¥ar Beipiepared by siomupihiSelerae H:
di hydroxy acetal internmediate (11) with internediate

(13) or 15 (14), to provi déhemeddpound of fornul a
(VIl). For ex | e, a compound of forrmula (VII)
V\:herﬁl a~E-Ps a|moiety of formula (El Qe prepared
by reduct(w)el y|lcoupling intep | ¢1 g with
intermedi ate ( 4) Whereas a goppotyyd of ‘formula (Vi)
wher ei nR" i s 1 ¢ fof nul'a UOH2CH2- D can be
pr epar gd_by ()¢ UC"fI Qual i ng \
H2N G ‘2
b (14) R
N2 SN-E
0 K\( H
C(\fLNH (VID)
R1
= N 0
R2

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 (VIL)
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 are
described above in Scheme B.

Compounds of formulae (VI) and (VIII), and intermediates (3), (4), (5),(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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internmediate (11) with internmediate (13). Typi cal
conditions for these reactions are 20 descri bed above

w0 poogotene B. Conpounds of fornulae (V) and (RECT/U$2006/007284
and internmedi ates (3), (4), (5,(6), (7), (8), (13),

d (14 | oyed in t t] descriped. | i
2 Brther i ety St L s DG B Ry 7t WP b Rabith T
prepaﬁwfégékgfeg,?rg%z 3 Ahdk Hrtae BHMAESH b PG OTERE 1RtAS hieng

2006/ 094063 PCT/ US2006/ 007284
describud irhihe exkanpled selowgar di ng speci fic reaction conditions

and ot her procedures far, prepari represent at i
c SYRSORELY: She ]flﬂ%nt}oﬁ\%mlfi%ﬁa c?ﬁﬁ{f%rq{ggqngg ;E ofpoitd of

5 formlh E): described in the exanples below. Accordingly, the
I nvéntion provides a process for preparing a conpound
of 5 formula (1): N (" 1a ONTHaRE NO R 12
wherein Rl, R2, a and Z & efined herein for a
conpound of forrmula (1),
phar maceut i cal } yg@

a
bl BHsalt or sqhvate or
st er eoi soner RA € process conprising reacting
a conpound of formuld (IfPl): NH ORNH NO(III)
10 R2 or a salt or stRéreoisoner thereof, with a

CO nd of, f or nul [AVARE -~ [ is
wherG R R 55 7o 2 p irs Sbref R a cofpetind SRR, b |
pharrRicefticalakOaped satedrl syhatcaptadlisonsaltherest, sol vate or

stereoi Soner thereof. 15 The invention further
prtbe prissssgopprsiag seacng pirappTRiHorBHp Y of fornul a

(l-a): Na~Qd--,,,,D NH
Y
R——
20 L
10 R
or a salt or stereoisomer thereof, with a compound of formula (IV):
L ez
av)

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 invention further provides a process for preparing a compound of formula
(I-a):
N/\(\/)/a\ Q1/\/D
0 K\{
XXy~ NH (I-a)
R'——
Z SN0
R2
wherein:
Q! is selected from -S(O),-, and -A-; and
20 D is selected from a moiety of formula (D1):
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OR- NH (l-a) ein 2 Rwerein: Ql is selected from
-S(0O2-, and -A-; and 20 Dis selected froma noiety
wW@Roobov4oe3 a (D1): 28 WD 2006/ 094063 PCT/ US2006PODVERB46/007284

(I~\NG(Y)c 14 Rb (D1l) and a noiety of fornula

(D2): (Ris)yd /-1 -~(Y)C(Rfa)-NG11-i V (D2) wherein

Rl, R2, R4, RI8, A Y, G b, ¢, and d are as

defi ned herein forc.ggco o—rﬁ/df)c 5 formula (I); or a

c

1

phar maceutical ly-a | e It or solvate or
st er eoi sonmer thereof,r4 he rocess conprising reacting
a conpound of formula (V): N(laQOOH R NH

(VM) NO 12 R with a compound of. fgrmula (VI): HD
(M) .10 to provide a compound of fornmula (l-a) or a
phafeiets of fammlaPAcept abl e salt or sol vate or

st ereoi sonmer thereof. Accorcingly, the invention
further provides a conpou formula (I-a).

[T
—g—N G
hvd
D2)
wherein R!, R%, R* R'® A,Y, G, a, b, ¢, and d are as defined herein for a compound of

5 formula (I); or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof, the

process comprising reacting a compound of formula (V):

] K\(N /\é/);\d/\rOH

OH
Ry
N0

IIR‘?

with a compound of formula (VI):

H-D
(V1)

10 to provide a compound of formula (I-a) or a pha_rrhaceutically—acceptable 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 MG N-E
o) B2

el b o
ZN" N0

|’Q2

15 wherein R* is -C(O)R®, -C(O)NR®R®, -S(0),Csalkyl, or -S(0),NRZR®; and

E is selected from a moiety of formula (E1):
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The invention also provides a process for preparing a
conpound of formula (I1-b): NY(NE __ g ORa R NH
w@Reobpo4083l O N 2 R 15 wherein Ra is -C(O R5,PCT/US2006/007284
-C(O) NR6aR6b, -S(O 2C1 _3al kyl, or -S(0)2 NR6aRl; and
Eis selected froma noiet ﬁf formula (E1): 29 WO
2006/ 094063 PCT/ US2006/ 0079849 (R18)d 1(Y)c G b (E1)
and a noiety of formula - -0, wherein Dis
sel ected froma moiety. 0 a (Dl): (R18)d XN 14
R (D1) 5 and a noiet ffula (D2): (R18)d k (Y)c
--NGi /b (D2) wherein L R2, R4, R5, R6a, R6b,
R18, Y, G a, b, c, and d are as defined herein for a
compound of formula (1); &Da

h ' - | | t. or. saol .
O BB SR B P PR RS R s ARl &l g amoietngy
formalag@tpound of forrmula (M1): Na NE OH

R")q
o8 I_\\/ V)
N G
R* b
1)
5 and a moiety of formula (D2):
(R')q
’—'\// (Y)e
_.é_N G
hve
(D2)

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

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

|
Z>N"No

10 R?

with a compound of formula (VIII):

L3—Re
(VIIT)
wherein L’-R® is Ci.salkylisocyanate, or L? is a leaving group, and R® is -C(O)R®,
-C(O)NR®R®, -8(0),C}.3alkyl, or -S(0);NR®R®; to provide a 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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R~ NH (VII) NO10 R2 with a conpound of formnula

(Vi11): L3 Ra (VMIIl) wherein L3-Ra is
w@00dad4093 | socyanate, or L3 is a | eaving groupPCEHOS20R007284

is -C(OR5 -C(ONR6aR6b, -S(O) 2C1.3al kyl, or

- S(O) 2NR6aR6b; to provide a conmpound of forrmula 15

(I-b) or a pharnaceutically-acceptable salt, solvate,
PhaacsttenbGompogtionsher eof .  In addition, the invention

roride_s fn conmpound of forrmula (1-b). The invention

A gpingHpRned@Ebaxamidy enraraunds of the invengerarsdgpically

RS N RpGAel e o3, YO, RROBLO2AURLIETLNRR 0804907204

pharqwcﬂﬂical’\@ift@o@ﬁtoh@ xaybdedeciinetdds itefpatibg Hy"h)ﬁ?%ée%’fhb?er Rute
Ofa%%call dm ni stered to a patient in the form of

St e incRiimg: B ilinpited. tO,Slmlth"staé}Wagmb sasal.aahaled, topical

to the patient by an

(RGBT B0 TR oG UL B bty Dl ng. but ot

| i dict@dirigly, iroomd of itsadhiositivaghdpatbts, thafiivbntid B AiBeted to a

topical.  (inc)Juding transdermal) and parent eral nodes
phargACeHiGH HOSROSHIOB SOTPriABe @rp@aﬂ@acyuhqaﬁy@n@ep@ﬁolet eagrier or

It [ A s cte

exmﬁ@fgﬁr)éir’rigc gh??%eﬁﬁﬂg%fg%cu%p glrl?o{g%t mﬁpou.l‘;é‘&j MERGLEA (b ora
pharpiaaermlma:lda}uaacepﬂably-salm dﬁiﬁécﬁ’b @tl@ﬁélfyi, @dch@haﬂrﬂadéﬁﬁédl’ b@lﬂbosmons

and a er apeut i cal ef fective anmount of a compound
maY&PntP’&r%gﬁréhe(%euaﬁ d)‘/’bfﬂim#%?@é&ﬁg@ﬁ& qf;deamgle ptabl e salt
t hepeph cQ 03| tions
B e R P B s
therapgetivatly Bffed%lahﬂﬂnt dihecqigyuiie OF tel pﬁéd enﬁﬁlmﬁﬁint dr gn s of
the i nvE,ntl on typically contain a therapeutically

Pha“é‘ta?eé‘&‘%l sacsrRyable saif thereadnhopinel o suchirhapnassatical compositions
f accept abl €,8
N A 817 DR e B e PR By from
aboupf [td atsun 7 @%rbyfwmghtabm.lmofh prefeeabdpBoin Do 1ytoWBLEN090 by
i}g Ectlve agent; preferably, from about 5 to about
weighhght a%éﬁeﬁﬁn and nor e preferably from about 10 to
ab =Yool
coﬁié%ﬁ?f%%ﬁ%aé B e Qeinhol o e S f 0Bk Py Bborsicehe

comg{dsaronaoﬁ’(hb |1m:\aa|nt10120Th®amﬁsd & a)pmaﬂartoamsr QY exdipiesk, ol he
choi ce arti cuI ar carrier eXCI(gJI ent, or
combipaons g F%’H SOf exdpienisy ‘yllbﬁiep@;z@ p@ thermede of adminisipating being
| rea
ol TR RIS LA RSP BRHAT & B o o

regard; the asppasitiat of a buitdbid shanmegaitical cohpogitieR asralpaeticu®dr fode of

tabl e ceutical conposition for a particul ar
adm1m§l]@ {1Q7¥ is vxpeﬂ wit nthe scope of thgge skilled in the pharmgceutlcal arts.

Additionally, the ingredients for such compositions are commercially 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, Lippincott 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 Whiqh 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 corn starch and potato starch; (3)
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admnistration is well within the scope of those
skilled in the pharmaceutical arts. 25 Additionally,

wo b@siomysedi ent s for such conpositions are conPEr/USR06/§07284
available fron1 for exanpl e, Sigma, P.QO Box 14508

St . ui s, further il
colulgtsghie SHPpBAar SeAG Bl SiibaThs, MU ALhE
carbo Hﬁtc%ﬁulo Jhemsiantse and el Geetaceiaep{4) Poademd ynag%hm
n, pincott Wllians & White, Baltinore,

(5) may r(g) maim (’DOQ@; (8) axdpients(suchas epcoabutipr and suppository waxes;

h t For d
©) oilsgiiy a‘éﬁ?ﬁuﬁ% OB B T 40 o St 7Y SR and
soybe%ﬁ bt (’} Slé(ﬁg Qich aFBBpRSRNEREIVE 1?15@19@1% esichhs pBteid,al s

serve as pharmaceutical ly- acceptable
sorbitoh Imanﬁttsl andqalolmmyldnalgb@pb (h@teSters;ﬁm@cpstealy pleate and ethyl

| (1 h
tauratgy b e (18] PSP A es SRR o Hle g i o iR Byt
hydro%c%r tS()) aﬁg'fﬁlc add; ({6 pREBLLREOR3LeRCTTUSABHIC/sQIEE? BKB) nger s

such as’ mcrocrystalline cellulose, and its

solut1dn;r (IQhethyI@qohslg €20)ahosphtapnifes splybrusrand (A1) ether perytaxic

yl cellul os ul ose cet 4) powder ed
CompﬁP StoRtRnges By O}S%dlﬁ”‘ P%(‘%’S‘acﬁ‘é Nidauis ‘ES% gal c. (8)
exﬂie?hﬁﬂﬁ&eut@dé@ BoBfosHRiRdf iy 1h%nti@ﬁ<ire§ﬂ3&?i@@l$y pepyred by
waxe

, such as peanut oil, cottonseed oil,
thorosglilf Iamtvmtmmtetly ngeisgee bishfingsl qomounql of the imyention with 2 5

TN O R DV
desir&f dli/eeﬂégﬂjclﬁg‘ﬁmgjrﬁﬁ}%len&%lx@lﬁ% QS thef b6 haped ef yadedirtatablets,

| aurat'e; (13) agar; (14) buffering agents,
capstﬂeﬂ;: pﬂkssmdﬂgﬁé@l uﬁmgtvpm’@)tm@él prAeRdArag et GAYIPTSH oxi de:

lﬁ%e(;ﬂ]agngclgﬁ} ag! grPRé? s eﬂ?qulveﬁt{ g\%}e%r%bfg%z(gkaﬁec} ina

unit (ﬁisﬁgé"'f%hn (F%Q}erﬂlh%ﬂ fd@&@e%ﬁﬁ %e&@alﬁhlyﬁmﬂly disdete 2hjt suitable
her non-toxic 10 conpatible substances enpl gyed in

for dpmag arpatesnt, u@a|ea<z1nnpmntalmng 2 PTefstosmatcHaR ATty @5 pctive agent
calcug%; ?q?é;}a{l)o nﬁlp Fh:s??a?{)%g‘{i%? ec %eﬁépogrg %H C(ﬁﬁlﬁﬁﬁ{&%ﬂh
one drofidie léﬂ&’itl@flalhhﬁs | FM%%E!n@Ib Whdhun dosage forms may be capsules

phar maceutical | y-acceptable carrier and one or nore
tabletppilloyvaid thekedi ents. |f necessary or desired, the

re ultip r..m ded m
B B S P R0 et e RS
sultablel?@r 831 AniaRBYE. | Slﬁﬁlbld{ﬂﬁﬁrﬁﬁhﬂlﬁﬁal aosipedtioznensral The
phar maceuti cal conpositions of the invention are

admmsafaaommay bp acthadenn pheapsulgnitablelspille pemess. TAdCSe f’ﬁ‘ge@s

pom e TR BN 8Ll B bl i

or asCRBiRInNAEr & WitedRL &I Hie @nfilkic; ok ¥s &f eladt onvesmag end the like;
cal culated to produce the desi red t herapeutic effect

eacheionhigring predetorminad emawiirgie compriahobihe PrrscrAnyaytign as an
addi ti onal units. For exanple, such unit dosage forns

activedeEdiclh psul es, tablets, pills, and the like. In a

pr Wl?énﬁﬁfén&’é&%ﬁbﬁﬁﬁﬁmmﬁdﬂ@tl@ﬂﬁf ﬂﬁﬂﬂtdds@@ foanifipasistdapndes,
of the invention are suitable for oral

tableds) milits axdrthe like), thepharatsceutisabeorarasitions af the dwysstipp wafh dypically
far ora

al
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
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adm ni stration may be in the form of capsul es,

tablets, pills, |ozenges, cachets, dragees, 25
WEode®63 gr anul es; or as a sol ution or a susprRCEFUSV06/007284

an aqueous or non-aqueous |iquid; or as an

exten(grr{ )?P([ril %‘%%g%%;mﬁﬁﬁtﬂﬁng %;?lyél os%ulI gtﬁgeméu 5§)eh glu%sea&aﬂﬁtol
and/oPGiBAE LSRN Z%ﬂld@fﬁoéif&h a@f:m%oﬁﬁﬁ@ﬁ}dﬁéﬂlﬂéset hginates seitin,

inventioh &s an active ingredient. Wen |ntended for
polyvmwhlbymﬂldlone,wcmsev anl/drracecisdpB) ]@lﬁawﬁg% sl an glycewol; (Ys

capsul es, ablets, pills a
disnt S HRAZEUST Bigh 2C BB GEPY FURLTEL P et OG5t bpifeq erch
alginit ¥QH C@ath siGOAR! hikPorof REPOMHEhaES, (SMImfoﬁi‘remfdmg agents, such

invehtion as the active |ngred|ent and one or nore
as parpffa; (Bebstrptian agcem@px aich @s quateinaryFmmeRANLOMNOHNdi(7)

Wettug e{grggiitggqq% ap 961:?]!533%#1”]5 %f‘ﬁ%‘p %géegol én%rs{r%%?é )gé’) al%'éorbents such as

tRBtonitd k1 Qbzicaiits,Fa IV‘& 200 6410 40Gearate, magnesium
kaOhrE’m%JSZOOOéI 007a Sd) extcenserg such as starches,

stearats, solit polyethylehnglyods, soflivaelauyh sulfe andigs rrsres dreeqfsd0)
Jranni t ol licic acid; (2) binders, such as
°°bn@§Pﬁ@%§ﬁ@9ﬁ§Bg@?eﬂp%§%3talglnates gel atin, pol yvinyl
pﬂéié%ké Qgé?@s WM, g%%@nt@%‘a@ﬁg ARG, Swedi@ing) dhReteis],
such as gl ycerol di si ntegrating agents such as
perfusniyay agRyEy pree@tt'ailwmarﬁmaiﬁéts ogbelse dedresertgn desa

t h, 5 t
phargisa G ecrBomTise! L8y uer) ARl fPhEn AREa® accepabie

antloﬁﬁarﬂé LRiddeni1) GRleraBAMIPIHORI AR SR Ak ascorbis il @ysteine
quat ernary anmoni um conpounds; (7) wetting agents

hydrcmhblmda,ssodemyblsalf@igmﬂluanme‘@blsglfyt@ép@ww}@gtag @tlgce (2) oil-

st SRR BER S o ol B PRL bR SO @it
butyl%@ B?@ﬂoﬁd?iblu%h@ @HTF lecht@in, Brapel yataby hlphe—t@iophﬁbls and the like;
sodi um lauryl sul fate, and/ofr m xtures t hereof; (1Q

and (3pmetal-chélatingagents ssuch Ag cifriciycidy l?ﬂfYé?Iieﬁ@mé@f‘e‘ﬁF éace% P‘éés e

ent tt|n coatin SC
(EDT? E’rtﬁ]gm? gﬁggﬁlﬁ’ﬁ?ﬁ?ﬁo ¢ ace r’ita g ﬂ%ﬁg(tger va %E{eﬁ tsqgr tablets,
capsﬁ’l@st oAl MBS, iBsdatHee @@dﬂ‘bﬁ&ﬁéﬁc doatih e such as cellulose acetate
phar maceuti cal conpositions of the invention

phthaidte B APNeoEmind acewfs ah&@]@tea@Ve’\P)ahfdr@&mml @%@?%i@se

| d d,
phingrk BREETES hofr Selbyeacta Bl copBhdy pARA8I kR
cuhf @érsoﬁafetmwl Edllu®saIOME®), hydeyp(r@yl @iekhyl

trim %t(l
sol ubl e antl oxi'dant's, such as ascorbyl palmtate,

cellumsbybeiateduWQ)@WCé@)eaU@Mke but yl at ed
ﬂ_r ngx t oI uene %]dt?l | %@{,{)Sﬁkg‘ﬂs o%l%g;wfsf%? nv@itfon may also be

form'iIthtél‘i to ﬁ)ﬁ‘&héé 516¢ cﬂ@@ﬁﬁ*cﬁled&él@ﬁhe&)‘f tled dctive ilgeédient using, by way of
et hyl enedi anline tetraacetic acid (EDTA), Sorblggm
exantpde, tharlioxypiopy] mpthykgshslose inaerirding arrportiaus] giagher Hg
tabl et.s capsules, pills and |ike,

matri‘:%&ﬂ{méom?ﬁo Cﬁ‘g%l&f(}ﬁél}er% Mteric coatings, such as

cel] s ﬂfe@ﬂﬁhﬁaceﬁﬁ&sﬂ abRbEsifiéxRR thd@leyent iyentimemay e
pht hal at e (P AP) , hydr oxypropyl nethylcellul ose
optiquaili abuthin, omenfhag agdniscangdonay breforaelelad;se thatithpyasiease the active

e

optidHRAIYih a delayed manner., Examples of embedding compositions which can be
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cellul ose acetate succinate (HPMCAS), and the like. 25
If desired, the pharnmaceutical conpositions of the
w@e@somMoed nventi on may al so be formul ated to pPeDUSIHE6/007284
slow or controlled release of the active ingredient
usedifié18e pSYmBAY s@stanSEAHRl WaxelY PROXNRE ?@%fhdi&%t lyiso be in micro-
cellul'ose in varying proportions; or other polyner
encareitlated &xm, iff appsapmase, st/ ame orrosihe absve-dascuistdl dxicipients.

h i cal i tions.of th
| nSultE R ol ST Ra prey A B SHOB bRy P gt s
i11usa:aﬁioﬂ]§mﬁqat:a{t{6uhﬁta€&p§a@1éé?ﬁhsibgie,?ni&%ﬁaﬁ?oﬂsh&l&ﬁ}nisye

ingredient only,  or preferenti , in acertain

susppsietispsyreds andesligirst Bwintiesd dosake farms ttypicadiytdoampaisé the active

. .del ayed. manper ., EX | es of enbeddi ng conpositions . . .
mgfﬁa%‘?‘g A g inse @@Wﬁ%f 5 a?e%@)eiwt@s%ﬁ@réeb%t; sofdiliping
agentd WIdURARIIARENM Rich Gs Sk §£1_@6}fo@,§s§ﬂ§pﬂ@i&%ﬁol gégyl %ﬁ%dn\éfe, ethyl

i ngredi ent can also be in nmcro- "encapsi e orm
acetaipyhreogil iakeobol, henzyl berzoate, propdenf glyted, Bbdusdaesiydohails (such
as ferxciaﬁlipgnts Suiqt abl e .liquid dosage forns fgr oral .

> ITFRP PSR PRHISRES REAUDHRY SRAgeymoflive Pastpiand sesgre oils),
glycBOB e SUoREH d¥otRE GRBlA & @M L& M0 FatAdd 9&&%‘& btBfan,
sol utions, 5 suspensions,” syrups and ellXxirs. Suc
and mixuiies theosodg Susnensiens, yipadiditlidn todberpetiveengrhdienic tiay eontain

susp B SUsFspRE . 3 Bl SlogRiiaten il alsebils Rasbavetbytene
sorbB&MHng isbib@hs estéﬂd%i%cr?&ﬁlﬁhe adiradhe! alulinﬁaﬂ{aﬁfgga%gﬁjo‘iﬂlap I,

et hyl carbonate, ethy acetate, benzy
benteydtez ggartagarzodttmgagantp phé nextytepdldreofl, 3- but yl ene

| [, ..0i0l h , | d,
o BTG ot S i R ER: B od R eShSave Tormuyeed o

admiht@liNe By Hhalatieh I MBI PHdFNAce RGO B&h%os@t%ﬂé%pé/déﬁﬂﬁtration by
inhaL%J; ycols and fatty acid esters of sor n

Itan, a
ign wilbtypidally bofin thefeme nfiroresosol ar apeolivdéroSutio cothpositions are
tive.i.ngredi ent cont.ai n . suspendi ng agents such
sene B i S o TR TP P S B &7 & BT dose
inhaR| laYiRy Y&k ot ifRAer, 8 AERILZ} orANImIN RiILRR &R S,
m crocrystal line cellul ose, alum num rret ahydr oxi de,
beWbsnadministgred baduhalativn usmagamesstitizedaruaitamer the es

hereof,. 15 Al.ternatively, th har paceut i.ca e .
o 000 o BRo b A 5 LB Gt S e npedin
and D€liflablePélllaf st dsNiigh1BEddpMiorsbihak, ﬁmﬁkﬁ{)ﬂﬁ&%ﬁ{epﬁﬁ&
__conpositions for administration by inhalation w
dichlpygi¢teadiupyocang cartton dioxide of other smitrbls ghs.or a powder .

e R SRR Pl &efiic St DBEbE e Grauo o Gsule or
cartrldgh @th&de, fot estbdpROVEAS gélaﬂﬁhg g&\?/l\ﬁriﬁné‘ g Rbinbé&ld cﬁ'gh%‘invention and

simlar delivery device. en adm nistere y
a powe spisahlofer ys¢ e povpdes dxhaldrz Sditdde pewdarbasdstinclude, by way of

a ceutical conpositions of the invention wll
exmﬁ’iepiﬁagcgqsfsfrg%r tise the active ingredient and a

S UTheaddinghoRh@PSf thd MvenBsE SarB3s b Cointh R Ed Hﬁfs@gﬂﬁ{aﬂglﬁging

trichl orofl uoronethane, dichlorotetrafl uoroethan
knowgeiransderiabsi¢liverosystenisend suciprenise Fyasxantpld, 2 ¢ommmiubhg of the

inVGI%lg)g Sc%l? gé g&%&%tdlv%all pecl:*r%ggt?oshl etn!h(e:t)rrfcelr“rsrfl )éuc%easlprllolgyli]eenefg?}rfcrgl,Of 2

polyethylene glycol monolaurate, 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.
34



10

15

20

25

30

35

40

25 cartridge (made, for exanple, fromgelatin)
conprising a conpound of the invention and a powder

wa@iobaoes f or use in a powder inhaler. SuitablBCPUSIIEs007284

bases i nclude, by way of exanple, |actose or starch.

; e%’lmﬂg g&‘rrﬁﬁatfoﬁﬁ iRk B @ive phfntieutical compositions

mnister transdernmal |y using known transderna

of thedl@kseneinyersiost ens and exci pi ents. For exanple, a

compound of the 30 invention can be adm xed with

per meati on enhancers, such as propyl ene glycol,

pol yet hyl ene gl ycol nppohaiici BxandAaaycl oal kan-2-ones
and the like, and incorporated into a patch or

siidr gelate bipsetey faystladminigttatianone preprist o &ptogvs:

i ncl udi [ elling agents, emulsifiers and buffers,
rravg)ér‘ﬁg%ésgi n_such transder nal corrpnqjglinﬂ%%c if
dqﬁrﬁ%{md%?tﬁ@nm%ow%s PCT/ US200650@¥284 The
foll'ow n

éﬁ%{ Oé? ations illustrate re sentative

pheacHse SR eH% onposi tions  of the % J8ht i nventi on:
FdviapneainhostedEatanpl e A 5 Hard gel atin c&g8&l es for oral
admni-strati-on—are—prepared—as—oHows—trgredi ent s
Amount  Conpound of the invention 50 Lact ose

( sSRemysediativeProeeduregThelio givtignissirehostughlyshlended apg then loaded
Representatj ve Proce e: The ingr.edients e

t HBi T BB RN Fies PBRaRiot PR EPathg, o

gelatin capsule (260 ng of conposition per capsule).
15 Fornul ation Exanple B Hard gelatin capsules for
oral adnministration an@ﬁbﬂ%ﬂ@ﬂl&@l | ows:

I ngredi ents u 20 - upd of the iny ' 20 ny
B o e RTREHEE Bt Il a0 8

Magnesgidiisiearate 2 my 25 Represent atisgoddirocedure:
The ingredients are tharoughly bl ended and then

passdtbmpouodghithe itdentid8 mesh U. S. si eve and0M&ded
into@.p@ard gelatin capsule (200 ng of cogpasition
per sule). .30 EFornul ati on Exanple C Ca es for
or al &Fﬁcm%atuﬂ%et"reglﬁfoﬁe prepared as foll OV\§?§H1g
Magnesium stearate 2mg

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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I ngredi ents Anobunt Conpound of the invention 10 ng 35
Pol yoxyet hyl ene sorbitan nonool eate 50 ng Starch

w@owde940250 ny Representative Procedure: The PCT/US2006/007284

ingredients are thoroughly bl ended and then | oaded 40
into a gelatin capsul 310, | f osition per
capsul e). 35 WO 2006/ 6/ 007284

Faupidlab oR1 Eaﬁmhﬁu&l ai@k?)kéﬁaﬁedfd@ffomﬂ admi ni stration

are prepared as I 'ngredi ents Amount 5
Coh;gntmdltmf t he |nvent| on 5 ng Star cHIBYmy

rocTystaiine certurose 35 ng Poly, |ny|pyrrol|done
f(p? uﬁé/"?ﬁwv\%‘feélﬁy 4 nmy Sodium car boélxyﬁet hyl starch
4SEarnlg 10 Magnesium stearate 0.5 ng Fa4MmE 1 ny
chﬁﬁgﬁtaqﬁﬁé/&n&[o@@edure The active Bagigedi ent,
ed 15 thi haNo. 45
rrép@h"’ﬂl Qﬁdmn%(@d{’)%ﬁir oughl y. %E@gsol ution of
p(ﬂoyimrmyarngmthsd@tﬁlech s mxed with the4fdBélting

e§unﬁﬂguﬁgls m xture is then pass&dnghrough a

4 mesh U. S. sieve. The granules s oduced are
E%Pgﬁ 50- 60C and passed through a Eﬁﬁ£18 nesh U. S.
Sieve. The sodi um carboxynethyl starch, nmagnesium

E gar at e EndPt al ﬁ g &ﬁ%\élc e@gezlg %%&?#gu%pgﬁa%%e'}l‘&ssed

Afth@gha Nd185 nidde US. &idiflé%nd mﬁxapﬁmmgs@d The selutiahbét
machine to afford a tabl et wei ghi ng

F@Ml@tlpmlmaml rpixgd Wit the tesplying @P‘é{ﬂeraoﬁﬂdﬁhlétmlé{‘ﬁf%ﬁ then

L A

Ceﬂd 60 TS S ARsdiGhroDph b &) 1smwsh drs fsisved The sﬁ@uﬁo
Stearic acid 5 ng Representative Procedure:

| rt@ﬂeukwmﬂsfl strisht nagnssight sieBpte iad trla faeipesly passed through a
¢ ;gg Srggs §185e'i“are bLet &4 %e'@mﬁfles? ARQShik i tR&hixture

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

Formulation Example E

Tablets for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 25 mg
Microcrystalline cellulose 400 mg
Silicon dioxide fumed 10 mg
Stearic acid 5mg

Representative Procedure: The ingredients are thoroughly 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:

Ingredients Amount

Compound of the invention 15mg
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35 Formul ati on Exanple F Single-scored tablets for
oral adm nistration are prepared as foll ows:

wo pgsegioent s Anmount 40 Conpound of the i nvent PCIUSEH06re7284

36 WD 2006/ 094063 PCT/ US2006/ 007284 Cornstarch 50 ny
Cr scat%{? Il ose sodium 25 ng Lactose 50 ng 5

VagHe stearate 5 ng Representative'Btocedure: The
i ehrmatlesezpodiunhor oughl y bl ended an®Xwgpressed to
f ordetéxesSi ngl e-scored tabl et (215 ny ofg(plggposi tions

p ablet). 10 Fornul ati on Exanple G A suspension for
oﬁgfa 1( tg%rla%ti on is prepared as foli% :

I ngredi ents Anobunt 15 Compound of the invention 0.1 g
Fumaric acid 0.5 g Sodiumchloride 2.0 g Methyl
paRalvesentiti¥d PepcedRiro e ingicdieats e Gordghl Khmiedlaad eémpressed
sugar 25.5 Sorbitol (70% solution) 12.85 g Veegum

k Tovermyasikg @rsce&d)tahl?wéS 1R af\eeriPAgi tionops tehlet).

Colorings 0.5 nmg 25 Distilled water g.s. to 100 nL
Representative Procedure: The ingredients are mxed to
forma suspension EsfudditiohExadlewg of active

i ngredi ent ger 10 m. of suspension. 30 Fornul ation
Ex’gﬁbipém’rlpll\ Aoyl pdmimstration igprepared e &llogvs: by

in lijcpR 1S prepared as follows: |pgredients Anpunt
SS%ISUM of the invention 1.0 ny R&Oﬁg{

Compound of the invention 0.1lg
Fumaric acid 05¢g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05¢g
Granulated sugar 255¢
Sorbitol (70% solution) 1285 g
Veegum k (Vanderbilt Co.) 10g
Flavoring 0.035 mL
Colorings 0.5mg
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.

Formulation Example H

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

Ingredients Amount
Compound of the invention 1.0 mg
Lactose 25 mg

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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Lactose 25 ng Representative Procedure: The active
ingredient is mcronized and then blended 40 with

wo 200609963 Thi s bl ended m xture i s then | oaded PEE/UST06/007284

gelatin inhalation cartridge. The contents of the

cartridge are adm ni 51 powder inhaler. 37
WO 2006/ 094063 PCT/ @%ﬁ%@/&(ga /'zq%n g1]—'or mul ation Exanpl e

| A ddy yopdarder adntinisaetidmbysinhaltitiominy meebal dist @ihaldd i
net ered dose inhaler is prepared as foll ows:

Prepfi’é@ peOdAVat i ve Procedure: A suspension containing 5

e R?%f%sl%ﬁtaﬁvg ?F&Qéﬁﬂ‘éa %bsyusgergstz,gragﬂ%r@glﬁw gwg f%i of I%%né%m%of

C ot dwrdtiasand @1 ovii Zcldciftea il prbesed/by dispezeing 30 zoflaesee
than 10 min.a SO%&UOH formed fromO0.2 g of lecithin
di Caopad 25 micropized pytickss Mithanenisyzedesidhay 10 pmén a solution

SUSRABS KGR d. .@g%@ﬁ&yth dlgs l\%ﬁqn%'@rrﬁ,eosf{ﬂeﬂlﬂ%al%ﬁ%at% The

is mcroni zed®t havin

| esspdrivn 1§.s;ﬂayrdr16'd1ﬁld3ﬁhé tdsalting rﬁdt@‘ldl daedonipddto particles
alzl ridges 10 with_pressurized 1,

th@t%@?%@ﬁ@é%eﬁ éﬁ%t han ey Wl dthe @ﬁﬁEi@ér?fﬁ loaded ingp cartridges
[ ared as follows: 15
Iﬂzﬁggﬁg‘éﬁ@éﬁ Qttét@uo%ﬁﬁ%ﬁgf the invention 0.2 ¢
Sodi um acet ate buffer soI ution (0.4 M 40 nL HA (0.5
N) or Na0-|(05N)%s topH420V\ater (distilled,
sterile) g.s. to 20 ive Procedure: The
ab the pHis adjusted
£ o e R g R R B B B8\ "Rt 2
Forlngredienisn Exanpl e K Capsul es for oAglount

ady —oh: - : i ents
A(rjra?fﬁf’o@@ EBUAE® the | nvention 4088 nyg

M&r@mys&tﬁblbhfferstﬁﬁtidﬂ(@slel\/mAvi cel PHOL&B) 259.2 ngy

I\/big@p Wbéf (g 5 9S> Reprtsg,e[g&f?ﬂbl ended and

ents are thoroug
&%terkj‘g%f%}?& ?Fﬁ‘ a gel atin capsul @s(iSi28ank1  white,

q:)aque) (264 ng of conpositron per capsuley.

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

adjusted to 4 = 0.5 using 0.5 N HCl or 0.5 N NaOH.

Formulation Example K

Capsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the Invention 4.05 mg
Microcrystalline cellulose (Avicel PH 103) 259.2 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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38 WD 2006/ 094063 PCT/ US2006/ 007284 Formul ati on
Exanpl e L Capsules for oral adm nistration are
wee@paswedd as foll ows: Ingredients Amount 5 (eampuszede/007284
of the Invention 8.2 ng Mcrocrystalline cellul ose
(Avicel PH 103) 13%09%11%‘%%&% ijum stearate 0.75 ny
10 Representative gredients are
t abaue oy okl edtRekuation kgirepapatiedollows:o a gel atin

capsule (Size #1, Wite, Opaque) (148 ng of
coﬁl}@@il@ﬂtbn per capsule). It wll b@%%@rst ood t hat

forn t ounds—of — the TNVeg .e. free
1? & Fg\?}%‘@é‘u ?cal salt, or sol vat I?Qt hat is
thcamestﬁllme aeHalosafAvise P 100de of ! SBRES r at i on,
cqnagﬁsmﬁlegﬂeamethe phar maceut i cal con‘@dﬁlmgons
disetusset—above—Ut+1ty—The—qgurmotimone-car boxan de
conmpounds of the invention are 5-HT4 receptor 20
agorStsagnoProbelned: ahe ingrediextp atetthdroughllyélemsled and then loaded
treating nedical conditions rredv.% ﬁj
r detop gslatinepse (tre b VNS PPsavR 4 %@@rﬁf SmRetion PY,
i.e, di cal conditions which are aneliorated by
t (8Bt with a 5-HT4 receptor agonist. Such medical
condi tions include, but are not limted to, irritable
bowel syndrone (IBS), chronlc const (g.tlo

f dhwill brandessieqsbthat 2y faen af g cqmpppnds of fhg IveRgion, (ie. free
stro e

base g)z gg?acglgt?cggglagt 84" leﬁzft%)%éat%? sﬂ{ If‘eg%g%}ﬁ;l 2 gQ')éléatr rrltl)op?aetol’i;y,

admiRREhti) esrdlbd weed fih ﬂmq)harrhmaetsdaﬂ cahp@sttandalishssed aboveon,
and dr ug-i nduced del ayed transit. In addition, it has
been suggested that sonme 5-HT4 receptor agoni st

Utili conpounds maybe used in the treatnment of central

ervous system di sorders including cognitive

di iy glgslinohebavbriraide dbmpoutetsof thennoehtidhsios §HEFS, recontbr
di sorders of control of autonom c funct

agonjsigranddberafore #mexRasHdIadEsepl 1ok SepiRERE 6 cpROHBRedisted
by 5 gﬁé r%cesyoré) b dé Focwémtltﬁg %ﬁ% I ]%]Cgll adi @), d‘; Afetical @on‘&ll’tﬂ)‘ﬁs

e use reatl n i sorders of
which g &shelidrited by graatsedt with b ScTerkcemiv ddonist.i Buakemedital,

S L L SR oSO L
cond AR B S8 D i ol Sep s

disedst (GER D), adastBSpatkysip diabétic arisiddidpatPOOG00p063 post-operatlve ileus,
PCT/ US2006/ 007284 | n one_ aspect her ef

intesHRIAREA P RSHBY e BB B ol Bl AP dipag peen

suggested that some 5-HT} receptor agonist compounds 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.

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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the gastrointestinal tract in a mammal, the nethod
conprising admnistering to the manmal a

wo b@capwes | cal |y ef fective anount of a phar maceCt/Usmn6/007284
conposition conprising a pharmaceutically-acceptable

catrier an C nd of. the i.nvention. 5. 1n another.

o S ihBlasE RrBBRE RN Pbioh B/ R brB e npiRadR gl of
the giti®iite@inaDiract e HGAEMAThé hicthodVondpiRingadhiik@tigstd mal

tract in a mammal, the nmethod conprising

mampght Hicsansptiepdlyreéicetine anowrtpt 2 pharmesential dooglokigion comprising a
' t of. h i cal . ; it
phanfice BB RIRUN oo Coe LR S o Bl dBT@B8r 1 1 e and a

C OnRALTHEr &peétlite itvAMEOI pRided @ nWIREY sISRAtHL a lBAler of
di sorders of reduced notility of the G tract or other

reduced pntility A the gagicantedtingl trapt 4T maguealt e spethddecopmrisingnds

0f . 1. i hventi il typical l.y be adm, ni.stered .
admiffteh o IRETRAR AR ¥k e e VS et PR B irBeesiel
compdaifion abipeLigs aPhh@iacehiVallp-a6ep@bld EHrSér Akl aQBniFRYREof the
. used. The anount of active agent adm ni stered per dose
mvengiont he t ot al anount adnmini stered per day will

OB 3 AL 51 Wt B

medigted g SHAT, tedeiers] the dbr@fourlds 8 GRAEEMtioh Sl @ypaéally be
adm nj stration, the actual conmpound adm ni'steréd and

admiigterqdrally ipea sirgle drilydose jge in myiplawesghper dapidalthengloatber

i ndi: Vi i t he verit f . the
form 3¢ ATl Pl B TR pb IRy QR enbrosh et pgdose
or thd toed bindgniidadnidRrsl dp& dagaic %id&ﬂ% bk dbtérrined Bfa ?hyéiaa&tin
.or other 20 disorders nediated by 5-HT4 receptors
the light| of theyyelsa antycierapientes ginolodingtthe ednditionto berrgated/ thaghesen

' agent | ] [ f about 0. 0007 to. about. 1
rous 8B SAER o BB PRl BB
age, WeiphiN tnd RspdrREvADOdiPidAS pade@DOseVdityBI 18 pakdht's Symptoms,

active agent. In one aspect of the invention, the

530

and t unds of the invention are used to treat 25
C ' ' i sed t.o treat.chrqnic
R SO0 PR o DM S g BT o

disorderpinediated Hyes-Hdyatepiony il @h@d frymiaBodt GO 18 aB&itl20
dose or in nultiple doses per day. Preferably, the

mg/kgdawof #itive pget inejuding diont ahawh K 0993ttp ehoutd rag/sedardFeren
o708 S0 U Oy 9 BB ol P 9 0l e g

active ggeaniti on are used to treat 30 irritable bowel
swdr one. Wien used to treat constipation-predonm nant
i 1R ORG BIRSCiRftRS inverfingy BigeompRan mgentioh ariased to treat

kYR g e A LY R B S B A B

invenRo® fadll afpligallytbb adeias gede@ ordllyaatai skl € @B do8d bt RndiBpMQoses
2006/ 094063 PCT/ US2006/ 007284 predonminant irritable

per daypfaplesaphy tadosp Sordsegling elryonis consitpation tsraxapeed tooans from
aboutdPP3Ho abBut ’f@m@ ?)Er (?:%Y'

In another aspect of the invention, the compounds of the invention are used to treat
irritable bowel syndrome. When used to treat constipation—prédominant irritable 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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I n anot her aspect of the invention, the conpounds of
the invention are used to treat diabetic
w@amboopes esi s. Wien used to treat diabetic  PCT/US2006/007284
gastroparesi s, the conpounds of the 5 invention wll
ingl e ]
prod el R AT YEE BoBiaLd o edpdeBaf 08 fdhpout 7
mgnbmsleyf or treating diabetic gast ropar esis is expected
to_range from about 0.05 to about 70 ng per day. In
yel® % @pegbplcthe 1r61en@% thegpapougds of the lmnp@uatﬁsuscﬁ to treat

: ction d
dlab{e/t\l#}e%dsgég%‘éél? ea t tl{elgtoc}%él e?g )%gt%] eSS, ﬁﬁ&%’@%ﬁ%ﬁ%&h
mvemﬂioﬁ Wil typRailybe mdmmﬁstmdl brally i & sinkle d@tﬂy@@ﬁ@ & i taff186le doses

tiple doses per

a_single daily dose or in nu
per y r%?f@glé(r thg|dpse o &repfipdinksticgagzanarryistis mpectsddd range from
abod@b%@%%béht'ﬁxﬁ ng&a?d to range from about 0.05 to
t ay

abou The invention al so provides a

metryed aMthérrasgéot odtl@ in\dtish, thavompgoiddio$ 8RSBv&Mion are used to
ondi ti % associated w.th 5-HT4 recept or activity, the
treat Bupqhignal dyspamsic: vyhenteee fotreat |fl|‘¥§j>t196a1 apiia, theeeipoands of the
mvelltlt%\%lg ﬁﬂ%ﬂc&ﬁy %%’ acgfuﬁuhrsg%r% (grg :Q 1ng1o r‘n%g O(ﬁqg n?ultlple Goses
per daynﬁraf&'abig, me domfmu ity ﬁlﬂ@dna @%b?ﬁﬂa is @k{i&@edttb Qange from
b g ds the invention are 5-HT4 receptor
a‘“‘g t%? ut Qé%gp%ﬁﬁ%ounds al so useful as research
t ophs ogical systens
094k B MBS O oSN, PLRLOT R YRR

condrteon Bsddited with ptIAT, &gemdnsetcﬂmtjc’,(lhé@ieﬂ@ﬂ%mpﬁbiﬂ? %d:ttmmsttenng to
ectivity

unds of the ipnvention exhjibit bindin
the n?aéﬁ!‘}ggl %—??‘ﬁrap?‘&’é’é ghiectiye a@@H%taq facoimnornd phtiergventon or of a
harfh 8RB A tcharIy 5- HT3
P r eceg%agrcgnﬂs)ﬂghﬁ%m ngﬁl par fﬁ@% HVFIF §O%sef ul for
st Sidyé thyg cbhmoeﬂidselfttlﬁs mffentﬁaﬁla@@MHﬂe, r@@@tﬁrfa@bﬁiﬁts Ssuch 4
rec&gtors a blologlcal system or sanpl e.

compoynds 3o uselil s seserngh tagjs o #W@FU@élﬂﬁ & stdying @lcgogan'ad, systems
or safnPfe8 mﬁ%g sy, %%gﬁ&]g &yfggdlsgwégﬁ ?s 25_wh

naybe co Br TN Vi V5 Q/Beceptor agomsts

Moreléepm ssemcanpmmdb bbihe gineations yetibilbinding SRFRYEP fos YLITRP! €
or such st but are not limted to,

| ud
recepiqlh pSSCrpTrA i iR Crieceptaps aEniBenFBT aemes. syl
5-HTS @é’ﬂ%lﬁt?is sﬁ%fgég{p%gflgééﬁg Qx%c?faﬁﬁ gs fﬁf f%l‘r %éﬂqlﬁg ﬁh@? &ﬁ?egts of
selec&g@@ﬂmsm of héﬂh mmptdrm a obiRhDgistead osysip®iN Ahy SidfAPlce

biol r|S|n 4. 30 receptor is contacted W|tha
10 0%1" Hez-Hd + seskints mey be ewplovedin soth sthdies

which fM r%l eﬁu ?éaee ! pLor
ar e§t hen det er rlnﬁgIf l?fq%%? glgmai%gonnv%é ?séa%gfwe PHIM 63?18 !
samplaaq Laulﬁmémfo,r sselcstudiss inallide)| bug arecholp lindicd o, &}%ﬂ;ﬁ)éélhﬂﬁhdextracts
1 functjonal .assays.. Such fupctional assays |nclude
plasnia emBranes, Hs3ue FaRleR Jaammalsi (Fichae anice rals, gnineapigs, rabbits,
dogs, %@&65@3@%%& US2006/ 007284 cyclic adenosine
nmonophosphate (CAMP), |igand-nedi ated changes in

adn rtl‘us espectf oﬁth@mvemtitm[,m bindediyd] ¥lste ok 858ple\WbmpHsing a 5-HT,
fc,o\{ esi zes cﬁb\ ) gand- nedi ated changes in
recepfor 1s con acted wit HT4 receptor—agomzmg 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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i ncor poration of anal ogs of guanosine triphosphate
(GTP), such as [35S] GTPyS (guanosine

WG 2000094063 hi 0) tri phosphate) or GIP-Eu, into i sSPCHUSH06/007284
menbranes via receptor 5 catal yzed exchange of GIP

cyc&%leﬁtg;ﬁlefrﬁasno@%’s@aﬁl (eA%P)! 'llgﬁ{lﬂnﬁﬁﬁteﬂtcﬁﬁnge@?l?g@cﬁ/dy%fthe

free intracellular calci'umions (neasured

enzyeeaadehyyl ayictalse GwvHikly syntlsesizre eAMH)kleghndfmghatgd cldnzbein

reader qr FLIP r froml\/tg1 r Devi ces, gnc. , _and
incoppozat gloggo g&TIgQ,ospglp as o7 SISTPYS
I e ey
catalyﬂemhmfgetdfﬁ}’.[fmmld 8 fat GBPSayvgs, iliphRdinRdRVEaL ch&ﬁgé@ lin free

assays of a simlar nature. A 5-HT4 receptor-agonizing
mtraaﬁlﬁﬁﬁtcal%ura iQusrmsaTHac ffor ramplen yathta presicenoet inkied anpging

b L ar

pa SR8 o B OR oDENATLACS! Bl R AE G e

activasegicbratgin’ldaea (MARIOcsivition. dA s6QpeIHd e theitiventidtimay agonize
receptor agonists. In this enbodi nent, 5-HT4 receptor

or ingre3sH th@ agjivatipy QE § tblvarcepiara i @nry of th%ﬁmc%@rpéa aAYs listedabove,
or a%gé}%%taﬁm{)iﬁé%hﬁg nR%"]FIq‘% Cxltc?% syt ? g g %&ro{lgt on oa coglé)ﬁ)and ?f the
invehtien Wm/@'picakbﬁralnge frdandboly 1 h&ﬁnol@ﬂﬁ&@tiﬁldli’i)oo Elaﬁoﬁ@l‘dﬁ
superjor binding or functional activity, if any. This
as pedttiopelly, ke compaspds ohthe inviendescande useday research tools for
s SRR, AL I SR04 B AT B! B o

functiessd] ddiatfer 4 @st (d)ﬁqidufl&' ot egtoup @Rt osapoudls isdodiRsdd to 26
Anmong ot her, pro ertles npounds of the invention

>-Hhgrgerpirdrnding prtupstional 6@1@ St cogpomnd ok thefinyenéion iq-frgntify test
combRGRRBE AL UALL po DB AN Wi SEHERY Y pffore

inveﬁitimt nplades) as @aﬂlte gabetibiens] tugh desRsratibniof Sdliparison data
npounds .of the_invention which have been tested in a
(us%gépe ARy éll’mﬁ%?f%a?ﬁ) ﬁp‘é ghel 593&13’8@ b thettesidata te igsatifiotest compounds
omeJf?ert macoki netic properties in a rat nodel. Conpounds
the 25 invention are thus expected to be
bi !Ammllgloal’(dr grapettivsptadhpoudds of the irflehtdéh hdve bl fdun@ o be potent
ounds typical |l gxthave been shown to exhi bit

agonéﬁﬁs %fc%% |§t n'Eq recqpéereAnddp exhiit srhstantiabtelechigity futthe &itfm receptor

I: n
AN B g U R SR
compatnds sf theniaieatioe which ey dbdragaed et argahavs t@fically

accept ed pre clinical method of assessing the
dem F?f‘ isgpertos Phymacakiaglic preperiaydm wt medelh qupds giphe
I o) al | ..
1nvefgl.grhrfs egé 'Ehsug X «fl:'iéﬁ dt@%_f; bg‘%%%‘%ﬂéga ?115611 Sl d%?ﬁ s{rﬁé@. bﬁell ea%iﬁltlon, these

compasds iypiily hatdbeparstiban tasthibit hlmi@eptéﬁla\l@sfdh ofinh#ition of the
Opi ni,on on Pharrnacot her ap}/ 2000, 1, 947-73, Ferm ni
potagsfur fon Uzt NEmpe yiEveo ieerglanirmedel gsmgasajed whole cells

e S205/ 401060 STUATEUI0NET, WOy TE 48D e

pre-dimiqabmethed of assetuing the @btentisl far phaempesities atg@ntb & ﬁla@lge the
acceptabl e cardiac profile. These properties, as well
pattegy of ¢padiag repplapizafion, Feecilisallptmersise potcalied QT ameloagatiogayhich

has B associated with cardiac arthythmia. (Cavero et al., Opinion on

Pharmacotherapy, 2000, 1, 947-73, Fermini et al., Nature Reviews Drug Discovery,
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denonstrated using various in vitro and in vivo assays
wel | -known to those skilled in the 5 art.
woR@ces®rs at i ve assays are described in furthePCHEsSH06/007284
in the foll owm ng exanpl es. EXAVPLES The foll ow ng
2 I
D R e o oS S L A Bl Srymotinge of
the ihverdioy awagkpasied tq“havea:g at@t@drocpaedmcﬁ piotfide.i nvent i on. 10
n.the exanples b owi ng abbreyi ati ons
hav 8°$HRECRS ?So%a‘ﬁ EEV #ﬁh%%@ﬂp%tnﬁép fihgdnvention, can be
dembﬁk@«‘a@e@ttﬁﬂrg v@ﬁ@ﬁ@z’)’z'\@% Qxﬂfznﬂ%o Qs%}}srl)@éil REvMoNAYER sklifRlin the
general | y "accepted neani ngs.
art. Represiniiato pssaybane diescribBo @) ﬁ,ﬁither dkntaﬂl anthe oltoping examples.
di carbonate 15 DCM = di chl or onet hane DVF =
N, N- di net hyl f or mam de DMSO = di net hyl sul f oxi de
Et OAc = ethyl acetate ERRAPL FyChl or operbenzoic acid
20 MeCN = acetonitrile MIBE = test-butyl nethyl ether
Py Bpfcilowang gyntlictiz ahd biblegi¢ad )eyamplpgl anc@iffecidrto llustrate the

inveBaSHRRnE e G} 3 piar Sien anir Ay 25 B bt oehech Eresghention.
In th@'éﬁamplteﬁ)él@\h}’ﬂ% @ 11vARg %ﬁg@iﬁﬁénsq{h% ﬁfél Aﬁ%g?\?&/gﬁ"iﬁ%ﬁlrtgs unless

purchased from commercial suppliers
otheguisSingiratede tbbyeviatiods nstedbfined helotv Hawe titedr generally accepted
urification. Reactions were run under nitrogen

sphere, unl ess noted otherw se. Progress of

regggl on ra Xt ungs. bﬁ@)% wgbﬁ}@r ed by thin [|ayer
fpgr-aphy dﬂ—ér lnléf)'i)hc&% hi gh performance
W ana PL

mea

chromat ©, and nmass
Eg'pgomstry, t |ch are given bel ow and
ely in s of reactions.
§ n mxturdé@ f%}q?ed up as descri bed 35
spEEQIM calfy i r‘?ﬂé’éé‘ffﬁt?’i@actl on; comonly they were
pumGBBA b7y extr-glloiapertengoiontidr  puri fi cation met hods
subfeCé t enper atetogiirileand sol vent - dependent
cryEIBE | i zat i onerr-dUE nREBLEREE at i on. I n addition,
repggOpn ™ xt urb@ﬁzdfﬁaz%lno}q&xﬁﬁ}%&iﬁﬂd‘l ed by
pr epar ative \é& h@nﬁlﬁ[‘ﬁ huglr? ol S described
t ?g 10

begow. Charac rg g reac pr Foducts was
/ 63 PCT/ US2006/ 007284

r oﬂ&l nely 43 room temperatur
TFA = trifluoroacetic acld
THF = tetrahydrofuran

Reagents and solvents were purchased from commercial suppliers (Aldrich, Fluka,
Sigma, etc.), and used without further purification. Reactions were run under nitrogen
atmosphere, unless noted otherwise. Progress of reaction mixtures was monitored by thin
layer chromatography (TLC), analytical high performance liquid 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
43
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carried out by mass and 1H NVR spectronetry. For NMWR
nmeasur enent, sanples were dissolved in deuterated
w@ od0semo6y CD3CD, CDC13, or DWVBSO d6), and 1H NMRCEPSIIDE/en7284
were acquired with a Varian Gem ni 2000 instrunent
carrib@Qf% BRhos AT A RGRE o OR? A AR ERAMI Ui M Sre

ect rrc 1 |ca oun S Was

dlssdledfcf iardeattrdedyol et (EBODOSPChY of DM Bnd EL-DDMR spectra
(ESMB) wWith a Perkin El ner i nstrumsnt PE SCI EX API

werejasquirsd witlsaEarigh Gegniord90 ingrumgnd (3040 Mal) wplerstepdaréd
obse %Bﬁ l&pﬂcﬁB&@J ?\/Igésﬁg%t %ﬁ‘geéﬂrl]cglél%? clt\é‘? 'f@&'g}gc\;ﬂﬁltgp was ée/loformed

by atu sletigosphey ibaizhiton methed (EENSPwsth alferiGalRhe: 1nZ@1Iirhém (PE SCIEX
Bonus-RP (3.5 mof particle size, 2.1 x 50 mm Flow

API1390 EX)0. 5 nl/min Mobile Phases: 5% MeCN H20 cont ai ni ng
Ol%TFA(lsocratlc 0-0.5 mn); 5% MCN H20

Generalpratosbhigr analyt¥allHRLCo 75% MeCN/ H20 containing 0.1 %

e B o ETE T IO SO

0.5- M0 &b/ S dncati@tibn) Gha ah /G- caiiRldgtht kdﬂown%&ﬁfdﬁhoner ot ocol
for preparative HPLC purification Crude conpounds were

di €ebimmed i n FOYaxddanus-Rt(3cd jum ofpagiclasize; @-10060 gl
20Foneaeent r at i0dhmLfmint er ed, and fracti onated using the

f oM DN Phaitis 0CR4 M&:N/Qabwasntanﬁhlgo Rag ifFRr(iso@Ltic (P03 nfin);

2 9008 NL(D:I\V_lgo/ /H &nt%ﬁefﬁ/ﬂgyf% ﬂdWi%
TFﬁeé%to?“%@' I%H%e or Wave eng ‘h: 214 nm Pr eﬁgr g?l on

Oth@fco&ﬁWMynmwmlﬂlwwa:tplmrtl;of vari ous secondary
am nes used as internediates in the synthesis of 30 a
conpound of formula (1) are descri bed bel ow.

Gendil ORIBNRL brkids PP fifiitiSoiPr epar ed from

the secondary am ne

to C&dﬂ(ﬁmbrﬂﬂtbiuﬁdimwa’e dlisisdill&ed (iB809) 20cticMe(dh, waet e 804100 nigmL
sul f one Cl2, 0C), and deprotection of t he

ConcRupRong ﬁBarﬁd,t @dﬁraew%ed wgﬂﬂééolénwmg procefigey

WRETS Gl e Lt

§/Eq 35 9. 35 e
e were pref @g‘/’ om N- Bo |neby
‘%l? hgFesh r espec Py E‘EWW E)I éf’dob% (| Pr 2NEt ,
CH2C12 OC) and 8epPoedeQ/hy Mﬁ@Nr@l A'F
Gradient: 10% A/90% B to 50% A/50% B over 30 min (linear)

Detector wavelength: 214 nm.

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),0, MeOH), oxidation to sulfone
(mCPBA, CH,Cl,, 0°C), and deprotection of the N-Boc group to provide the free amine
(CFsCOzH, CH,CL). (m/z): [M+H]" calcd for CsHoNO,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,Cly, 0°C), and deprotecting the N-
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WD 2006/ 094063 PCT/ US2006/ 007284 Boc group (CF3CO2H,
CH2Cl 2) . 1- Met hanesul fonyl pi perazi ne: 1H NVMR ( CDCL3;
woewbogdops 8 (ppm) 3.1 (t, 4H), 2.9 (t, 4H), 2PQI1/{1S2006/007284
. 1- (Met hyl sul fonyl ) net hanesul f onyl - pi perazi ne:

3H
Boc SRR L1yl PadpineByniidhent; dfomlErlciine

neutvids Sapmi) B EPABD. DY, _ﬂH;l,CZt(.’}; 09 3ARt h—@mﬁiﬂsfu%ﬂida\lg?g%{ésﬂ%nyl—

. 5 wth excess piperazine equi val ent's) 1n
pipeagine; FEANIB (6D:0D)yd poh)i2: 20 (si 3B)rBr02f (o, #E)p3.38 (m, 4H), 4.61 (s,

SERYT N T WG AE AR,

with@Reés lpipefddh (4@ qhivEleaiHn wikRC12, 00), and
depro epcti ng (tbheql\%- Bgcﬂé'g_frnowup (CF3CO2H, CH2C12).

3- (he gcamiciy)single ohiradisoerer fodniSR 3(DMERNIGOpyFHoNdaRIWore
prep%gl§1 R g.?ebt‘ﬁ'tgfﬁvﬁ-%!ﬁl 3an%1?1%ﬁ>)(r%li%§1’leo(gﬂ?qje%mt(e% R 45)5iith domy1
chloBdd (B, NBt, X YPC P RhE H%ﬁggf_@g@% Tt N-idk E'golupgléﬁ gﬁ@ﬁ'ﬂ &9, ClL).

after am dation of "N - ni nopyr

3—(A$mmpmoamirt¢; lf;lyﬂ@a, (mcﬁzméid%mﬁ“mj ae{mﬁ{“ e.et(hvﬁlﬁ, gﬁ), 3.3-
ou . Z). + calcC
3.1 (A8 ol o1, FR Qe 436 0 11t MR ( CD3OD;

TFA\(gal: | i o

3 RE0 okl it bag ool e dhygagion o1 '
Boc-gmn_nnqn}_)'l;ohﬁir@ (L?g%&l—@cid_, P!gBOIHSDMl | IKd RB)s bind dﬂpydgtect_ion oé’ ]\gBoc

-a n rrol | dine were obt al ne
eroup PR AL KBt ()T e AF T G e e 35.13: found, 159.0.
. ' FAONYA i
N R R CRRUD? Tl @B HGal, 11 41 R 534 D, 33-
3.2 (gIOQH),érﬁ(mampﬂﬁqm,nﬁl)Jl\t.BQ% 3Er oup. <(:| CF3CO2H, CH2C122j .
- cet - net, I'am dao I peridi ne was repare

f r?ﬁﬁ &3? Sé Bud é?%ifﬁ%{lfﬁs a%%&%uwwwﬂﬂmwa@aa&@d by

acind 1< | . t . .J.Med, Ch
treatfyg 06 BooddRY hnfbiinolilihe it SopBuyleBlofh sogpliSl "
B B e 5 ad abbtoo i Roe

s L C , |1 =-Fr , N Y/ )

grou@ﬂélgﬁgﬁoﬁgkglb.[ M+H + cal cd for C8HL6N20: 157.13;

f oA A LRI AR : 1t)s 8 4.6

(o W £y 3P e iR ol o PR st 3-

aminp pipegitlie; 1-2arBoxytic abhd) - bidyl®stes (DSBbsta B et A. T M&8, ChE: 1992,
0) pi peri di ne was prepared from

- Acet yl - am | )
35, 433%%%%&#%%%& Jiersah By niBuLiZBRE, 7787stto iy iy Fl €k ater),

0 S PR R b ey
calcd@bRCER,s N, O NVR 1 (faiﬁﬁp157Tf.A1}$@Jm:2(cg)3?g{3 me;:s,a‘?t) :(287%1%8 4.6

H,. 13 (dd, I H, 3.2 (m 1H),
(m, 1%%13,-3 (mkéf,l),@_.%m,_ Ig1)¢ 3.Q (02 Il-ﬁ),?ﬁ &, BH), B%m, 1H), 8-01(s BHML.9-
17(@}1 45 WD 2006/ 094063 PCT/ US2006/ 007284 The
' - a}kanesul fonyl derivatives of 3-am nopiperidine

WeS-@V-gycatyhesidgsipedine was prepared from 3-amino-piperidine-1-carboxylic
acid fert-butyl ester after N-acetylation and deprotection of the N-Boc group: i) AcCl, i-
PrNEt, CH,Cly; ii) CF3CO,H, CH,Cl,. 'H-NMR (CD3;OD; TFA salt): & (ppm) 3.9 (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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reacting the chiral or racemc forns of

3-am no- pi peridine-|-carboxyl xic acid tert-butyl
W@210e/094063 h t he respective al kanesul fonyl chl oPC€TES2006/007284

(| Pr2NEt, CH2C 2) and deprotecting the N-Boc group

TR s o e e et
reacth%%&?hgé &21@?%1@((; ﬂnﬁéaam arai'ﬂlo ﬂiﬁmcﬁnél—l#dm)hoicyﬁﬁy élcchtB:rl( oty
m

ester it e pecyive alkpmspiiphidighioris SoPpN Eb T pynd %pyroteguag_»the

Vs Bk GO GGk ERL P Par o damido piperiins HNMR
2),1.3 133 pHn-2. 12) 22{ .89

(CD%%)RQ/%@Q?S%) 3}BJ( armz)H) 0- 03%1 (zm) 9{)1& (ﬁQ )B

(m, 231)38)08 kg, 28, /1 T 4H3) ?427((% 21[1&)3 4q ofd(br) 1 ) 3. 52 (m 1H).

ss Nyl Ry e BT Rorru RS EDRIB) gty 1

t t 30 (br d,
230% ,@E’i) &%b% %ﬁ%@ﬂ%k%%ﬁf?xm 3. ME‘@HBH r322N1|eq1ﬂ 2@2% g( r
1H), |3v7)4(ﬁ:F3H(DZH CH202. (m z): [M+H]+ cal cd for C7HL4N20:

143. : . 143. 0. v g
5 Sty sy A P i et Ry Som SR 1-
benszp ghife { T‘%@n@z) (afet iamg ét@il)dW))(Bl)cB@nMéOH rr; 6f) IHILI(ID atm),

er four steps: i Boc) 20, IﬁﬁJE }@-Ii
10% 2urg,, EtOBL6GiDdA<S,1, EPGNEL GH;CIQ;H&B@E@OzH oA (a3

colod ot b 147 EEGBmE U 179, 5 3R het yt i no- -

QA 1ﬁé>PyJ(1hBlYlﬁﬁééhlfQﬁﬂﬁ>y%§dﬁé SR heshated florsi M | ar
manner from (3R)-(nmethylamno)- 1-b enz Iﬁ/rrol i di ne.
3- (mzﬂnybanm/)al -bengglpyfrolidine after four steps i) (Boc)z OH, rt; i) Haz (1

a SRR S ISR kel RHL 5 LR ERRERS e

[M-+96dalcd2Br c@aﬂb@zsbn 70@8¢iduf@, Brosu! ijd’ﬂEylmtd@ B

requisite primary amne in met hanol (cat. rt)
(methandselfiyiyl)gymradidiediyas meparcé remeizriian ganner flory i(i&)r@&eﬂqytmm)

sal.t - NVR (DMSO-d6): 8 (ppm) 9.4 (br s, 2H),
'beﬁz%l?%“’éld Wuin, 1H), 3.6-3.5 (dd, 1H), 3.4-3.3 (m 1H),

3 g)eﬁvé!tlv@m)f t%ﬁ')lhyd@o-@-tﬁﬁ)phé?ﬂﬂ}mne 23 -&o#idé Merelphepared olloWing

the mla@c((lbf[ﬁ.ydv (chi) €t \Thepr. 1861, 306y 4 Wt hbp praetiegdriswiéoleng with a
requ}sgtﬁ Rgm ﬁn]@e n m[em*-a'r_lg)l-k(cgtakﬁ-l fr8r ]\Pg/ﬁ %113[}@35 180.07;
tetraﬁfd:oﬂn hale%{iné ?%ﬁm{l@é @rFA%{ﬁt)t Fﬂmrtiﬁdsrd)am IBEp¥@T 9.4 (br

epar Boc ‘protection of

s, 2H)s)1033$e;mmny~t)rbﬁ#ﬁ @pwerhammwniemﬂiyﬁ 28.1 {m; 2H), 2.5 (s, 3H),

24 @3N b G . (A 20 R b O PP dioxide:

(m/z?'ﬂ%-é-ﬂe cALRW: &A1, !'NOﬁ] 19810624l 1Ry Areating wth

i'n di chl'oromethane to N-Boc protected (S)- 1, 1
- di(®xig Didxateyrdhyiro- I Xb-thibphcnphglaniagwanpraparad aQfolover

1) NR0S WD o O Dol RRRBHER (A, Fog Vestaieide, R
Synt? % FIPBL h ?ﬂgéﬁgﬁ@ %ﬁ%ﬁ%ﬁ&:}z(g St e 2206 O0AR %mefréfﬁre for

o0 the”’ e as a TFA salt
abotRR-hl 21 oxiti sticwr Byetkasiny chith-ACPBA ih kﬂmhﬂﬂremeﬂlayd: ’axW-rBDc\mstected

repared usi ng the sane nethod, but replaci t he
©S)-1.& cgcott@tra}grdroqlkéjthlophen% ylamine at 03¢ for Abou 5”1'9 and 3) N-Boc

deprotection of the sulfone derivative with TFA in dichloromethane at room temperature
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hydr ot hi ophenami ne with (R)-3-tetrahydrothi ophenam ne.

N- Met hyl -t et rahydr o- 2H-t hi opyr an-4- am ne- 1, 1- di oxi de
wak®epspnr ed from5 tetrahydro-4H-thi opyran- 4PCIES200§/007284

McNH2, NaBH4; ii) (Boc)20, MeOH;, iii) nCPBA, CH2C12,

o A TR RS L 5 Y5 B0

th101§iﬁh13)-ylaﬁur(eppz[§)pr8paﬁedhslngﬂhib sat® method, bt re@bding thedSY-Bitetra-
hydrgzthménewm@c Q‘ﬁ&t(ﬁ}ﬁéﬁﬁfﬂ%%‘@ﬂ@aﬁ@%s prepared from

P IRD edd  HooE P BRI S o Fieptsea B

tetrahwo(@mmyralﬁzmn@ﬁ) MENH MaBH) ii) B06),OnyMeOH);, iii Br@PBAS
g; 1H): 2,6 (s, _3H), 2.1C(s, 3H),
CH, lygo:p ev)(ﬁgma?i] CH,Cly. (m/2): [M+H] calcd for C¢H3NO,S 164.07; found,

164% %ﬁ@”@%w&sﬁo pé‘@&m%ét ALY 5?6 4 A NSS4 (br o, 2HD),

2.1 BraebAyl am no- pi peridine: i) CI—BS(IZCI - Pr 2NEt
CH2C12: ii) H2 (1 atm), 10% 15 Pd/C, th4 (7n/ 2) :
[ Mithoetda- ﬂﬂsdammwmmz:blzeswwgrewed fioumd -Clbp Bragected 3-

meﬂtyr]ﬁm]fpbp(l %Ac-@ fra]gxﬁ%] (‘Zﬁpélg R'}@i‘} %tn(lg‘iIg%lIk&/Cﬁ(ﬁl 'H-
NMR (©D,0D ?56 @mn)aw(m 11}9 1,64, M) 2503, A8 12H)€3.0 (m, 1H), 26(s

di met hyl am de, and im nodi acetonitrile were pur chased
3H)f2.bfs, BHQ,He$n1 6e(rd 4HN dr i ch, respectively. 20 The

" ?ﬁ@{%@%{%éﬁ&’ﬁ‘% QP }Igﬁ%@%%%@ggridme was prepared from N°-Cbz

protédﬂéd@&ﬁ%ﬁiﬁlﬁ@%@@i@m@ ))F(D]H!ﬁ;’@@l NEePr,RBE CH,CL; ii) H, (1 atm) 10%

1- (di net hyl am nosul f ony erazi ne were prepay
PA/G,&40H. lg/pi PR calsdipr ﬁﬁgﬁﬁb@i&tﬂ%ﬂbﬁ@mﬂaﬂ% NM}%

NS ATB0COr STONAA G, o B TREY AT, A3 DD, o),

2.8 &; mm%amgp 22H§e§ igyﬂ@glﬂfg)g | et hane was obtai ned by

reacti ng rret | am ne met hyl vinyl sulfone in
me Phalins! dlmbﬁlﬁllzn’(l@- red totopdinbatomitrila weet pryrthased\froet Bachem, and
Al ng}tvhanesul onam de was synt hesized starting from
f9SBPYUYeN: Boc protected ethanedianine after four

St e NRferaRedsl o 'ﬂ)%pe'raﬁzu?e seAY§ @Qﬁleﬁﬁxgl@iﬂl)cﬁ% ipedazine, 1-
nmet hyl sul fonyl Chl oride, triethylan ne; 53 Mel

(dime8RCadiaocarbonyNpideratiniey mtbl Edlmtltﬂmmeomeyl)plpgrazihe were

H. .30 | soni pecatani.d . .
prepR P PR PRy g el ingghogoformate
or ARV R RAsultRIT Ah1EFHHE Respéatidedy, oxymet hyl nor phol i ne was
available from'Tyger Scientific Product. Methyl

4- pidethiythinmyd- Eanﬁhvlmdfmyim@npwmmbmleﬂrbwmdmeg metloytlaroime

.., Of - WO 20 820 L 00.
with g Duia0 4R TR SBT3 Ga B DRI BT Dy Apethy
metﬁaellemmgmmé WR&yABBIA RN ﬁfatn pérﬁalwm REERHBd

Pi peri di nol - di met hyl car banote,” and
ethahhctlanmtemﬁﬂep fur §t8pypafpeadtivnnin 3 saqgeanoses gollows: 1) methylsulfonyl

chloride, triethylamine; ii) Mel, Cs,COs; iii) NaH, 1-bromo-2-methoxyethane; iv)
CF;CO,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
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prepared by reacting dinmethyl carbanoyl chloride with
N-Boc protected 4-piperidinol or 5

WO\ReBOZHR3 am nopi peri di ne, respectively. PCT/US2006/007284
3- (Met hyl am no) - - (di met hyl am nosul f onyl ) pyrrolidi ne

prot¥@e°ﬂl\f %ﬂ%@?&@&&o Lxslgﬁr:nxtn'nﬂx% Fg:)l/l%orr%ﬁ‘orralatre efoU\?‘Wﬁi by the deprotection of

theM—[Bmtgmipsul fanoyl chloride.
%%ﬂ%d&o' i di n%{yg sot hi azol i di ne- 1, - di oxi de was
B t%FHCBU@IEPQWEM €3 piperidinyl)urea were
r | sul fan
prep 6?2'??? Sl 96*&%‘1%?%@%%%/&%%&%%@"% B PR pipgaidinol o
Nz-B‘ooH-amMpipﬁnEﬂﬁé, ﬂepraﬁV@ylt for the deprotection of the

Bog le 1. Synthesis of
A8 S %}?@9} éﬂ@ameéhxlarzmsﬂfwﬁpm@@me) wgobtained by reacting

3- (I\J{rﬁéfﬁ?rlgjgpﬁr o@paxﬁfng)pgrrgh(imi Wdthhdlréleth lsqu‘%lin }ﬁlec-hlsp-r’éigr bonyl ) am
i N2J(34 P&rrohmpl)mymhazbﬁdlaea]1oafbxﬁtewa}se é&ge@rgg@;gaﬁngwj@oc
nmet ester NO OO0 NHNO 1 .. Preparation
protegfe B@H@Pyrrgh(gggmtg)}thécfrgp@pyl]sg]émm}, ctglogd@ in the presence of

R e T

15

20

25

tetrahydrofuran (82.2 g, 0.622 nol) in water (170 rrL)

| e Sifo{‘l separate flask cooled to OC (ice
ba fgmp c“léfﬁghegﬁéd (B c#l@%qtmahzdr@clié-tbmhnnﬁ-m&
ad &3R5 Rr Il yisany opykBione-l 2adidy dbequinblime3-warkob§Damino]-8-
0. a3digysloy3. Bd]M{Seyl}e(tﬁﬁl)carb)lmlél' heid 2néthyl ester
di met hoxyt et rahydrof uran sol ution was stirred for
approximately 20 min, diluted withOywiter (250 nlL),
and then the benzyl am ne solution s added, foll owed

by the addition of a solutj Nf > L
1, 3-acet onedi car boxyl i c ﬁoo g, 6684 nol) in
wat er (400 ni) an i@ addi ti on of sodi um

hydr ogen phosphat , 0.31 nol) in water (200 M.).
The 25 pH was adjuste PompH 1 to pH - 4.5 using 40%

NaCH. The resulting udy and pale vyellow solution
vvas sti rred over n| ht The sol ut| on was then acidified
a. Preparatian of 8-hen: 2 R drechl ori ¢ acid,

he@&&@nﬁﬁe@ﬁy&o&ﬁ%@é&& gﬁ)d?i?{wag %&%ﬂ 152 he {ereog%%ao%tﬁ 'sSMition of

was cool ed to roomtenper asifre

2,5- duaethgxﬂ@malhmﬁlr@ggz e)gé iF: 70} (ﬁd)l)f\lnlt\hatelddlqb hmoeﬂﬁtehhﬁﬁﬁqg( 3na
I n organi c | ayers were wasne

separferfish Fofed orl s A epeg B RN s ho0E) ot 98 viseaided

slowlyM8 8Butioh bF E@rfz ﬁarﬁ'lﬁg ﬁgﬂ{g %3%3"33%1?13 119@9% g ;ﬁé%l?)a?lgxegé

pressure to pro uce t
dimethosgtorshyldrafuranaolutiph vag ktirrddfoa a@pﬂommaayqb rhiR EdiGft et @ith

el SISl B B TRl (090,10 e 20ded et
of a sBRMtidh 0?7, 30RBtALLRNBOx 1R MRS (Thb 2, 6.88Mnol) in water (400 mL) and
then the addition of sodium hydrogen phosphate (44 g, 0.31 mol) in 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 extracted with

dichloromethane (3 x 500 mL). The combined organic layers were washed with brine,
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5 tenperature and stirred overnight. The nethanol was

renoved under reduced pressure and the resulting oil
wer®edd®sdl ved i n di chl oronet hane (1000 nl). TPET/US2006/007284

internediate was extracted into 1 M H3PO4 (1000 ni)

di_chl t.h 250 .nL).. Th .
cred Rt ikt oSSR TR Bt terbR 4 bisue 06 crace i
interilaibtc 28A4iR¥4S BObabiNSbly). di chi or omret hane (3 x 500
% The conbined organic |ayers were dried (MySO4),

¢ p pelotieofthd cowia detmmaestiatel mmd@amk(él%bm&bwes adrted di-oert-

s B 8 BT 4 Bt 5B L e
tempEiatieg ancﬁstﬁ'reﬁsove ht. PHE Rivthandl das fdpiad uﬁder %&ﬂuced ressure
CH NBn), 2.7-2.6 (dd, 2H, CH2CO), 2.2-2.1 (dd

and thygegyying pil ‘ag d@ssel’ned zmwmmmyxanej( 160Q L) .2Hhe mltﬁmleﬂl)ate was

extraé% %%o 1%&6&@) Igﬁj%rﬁl WS 1e Ncg (12 éll‘ﬁoron‘iethane ?de 250 mL).
The @ueKe-18ycazabbsesifbdloPp 13 hoiak @&@eo%s SROMMMA berReddyith

tert-butyl ester To a solution of

dichigromathapr (3x 208 gy dihs [comPinE} organic Bywn ewe(e?émsl (MeSEX3

ﬁlterg&) llr%d éo cebnﬁ %ﬁ Lg&ls Olgéggce)gtp\é\@s?sg% %%god%ﬁe gjgglt#dptenﬁediatg ok
viscouB, 1@&9&@%@9 HNME S@Duﬂg 8lppaY7 307 ytthSH 0GP E, 21,
Et OAc) was added 'to a 1 L Parr’ hydrogénatt on

1
CHzR(Jfés%éﬁ (beonst mi2hl, RET-DBngY, 7- ZFﬁe(Idﬂaﬁﬁ,L@H@@} d)ﬂ 2lé (¢@QHuM . %

Cr Oy 2 e it CHagral § & AR bR T i A Fier

C1HIND pPRtd;ifoihdv 366! was degassed (al ternating vacuum
and N2 f|ve t| mss) and pressurl zed to 60 psi of H2

b. Prepasa id afidrzetrhotydl aster

S et e TR E s
Etom(eom A evadrdadd 4 Saufidii 6F diaxebush iRELAME 28Ny g 03 J.883 mol,
ol ution was then 25f||teredthrouha$>ado Celite

L1 e%)n\a Fé@ﬁé &G @LédTh%@éultmg delsten pmcb@wdéo oilyFi€)AL) tras added
s LLPHS SRR R AU 3 SRRV s o

dry sths: PnWhibla S04 wehezithtm@éﬂ agnlbeaﬂiﬂdn?ﬂl\datsﬁ r aSétham of
4.5 (broad, 2H, NBoc) , 7 (broad ,” CH2CO
nitrogeny, The zeactien vgaspl oHxieRpysed Qaltpn(abng secuum argN, v @ops) and

press%z?ed]to go églgorfgfz:_%as C'T'flgHe%Ltlon soqutgoﬂ was aglt(a%?) % )and

rechaEgeﬁRnBH)Iz s RIEl e Bk eRp allﬂil Hy$teSdude & 60 psi until the reaction was
] octane-8-carboxylic acid tert- bu'l ester To a

Compéfm 2t meniteyed by, ailigp Huy &,ayewhr@metomhy ombe scﬂ@tpor( Was theny,

ﬁlter%l lgﬂg é)%% g? g@ﬁ{eb gﬂg conq(egitralité% PIéL?el‘ (ei e%sess&lﬁ% 1%63%618 ﬂ?)ef title

mtenﬂahmeqﬁﬁﬂﬁa{t%go&?a REEHuLISZ066/t0 04284 oil g@i};}am Wy @ged in the
acti vated carbon (1O°/Egn dry basi s, wet wit

next e withoubdiitkes dreatyprat. E1 OMEAGPCln dérpua) 45 (e, dﬂ K-

Neodfhr orSls L CRT) B et 21 SRR i 25385C0)

1.7-12 (4d0H, JCRIRTER,), aplsiggi 99@@H5)5(?@C0é\9806 reaction
ore

progression ceased, as noni y anal. HPLC,
c. Pr i S 3-aifd%-8-azabicyclo[3.2.1loctane-8-carboxylic acid fert-

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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5 added and the resulting thick suspension was

filtered and then the collected solid was rinsed with
woredobamob3 (- 500 inL). The filtrates were combi PedUs2vd6/007284

concentrated under reduced pressure until al

pt Pk RBFR B SR R B Dl

ElOl@QE/W)tL@ldér 4 dtfvai ofol,unkiledtirridg 51at1ﬁeclia15lcdd stitrer. pzklftér :amhd 48
washed wi th di chl or onet hane £3 X 700 nL The aqueous
hours, a;i@ﬁlowd@oﬁwgs pf agmogivny fgsma ez(lé%& gl 20 %%Fae a ackyHepe-

I
Once Bé%%t gg%g\ﬂs oli]L c%hi%ﬁyag{ @g‘%}é‘?g@ X%I\Z/]gg %@&MO g) was
addefl khd ﬂfe&ébultﬁ@dhﬁﬁ RAsPRhsiah &dhs lﬁytefedtaﬁd yhenahapateatedanlid was

. then high-vacuum | eaving 52 g (70%_of the title
rinsepl iy Rl €, 5000 b B Riratss dreshermnghiHacngiFRied wer

R LR S8 . P11 R
solutﬁﬁﬁlva/ﬁh& ﬂﬂ’lﬂ&%vtth HM phﬂﬂs}bhdﬁc adid ko4 fiaall vohiha )£ ~]15-|td\lNRL at

(CDC13 0 (broad d, 2H, CHNBoc) %
pH 2(3@1d waphed @ﬁp@ Iorcgngthgn ¥ 7RO 1311]’.@ The qﬂuepﬁls lg)q)r wag basified to

o 10 o R Wfﬁé&%&%ﬁi‘m 9t X D). he

comifinéd yiighialayeflwere (iisd GVﬁtMgsmlm&ﬂ:d ﬁi(Dc&)n(séhtﬁ)edhiy rotary

90: 10 gAB over 5 mn):_retenti rl {TE ({5 d.
evapma@ga,rt ¢1 jghypcuum leaving '52 g (70%) of the tit intermediate, commonly N-

Boc- %n&’ds 9—%5181?%085%% ég? %/}%t 36 E{EW@%} nﬁlve\gig&falggﬁgéf bf Endo to

exo ﬁinlné bethepusivenshoront baseda 1P@myﬁmm@s&ﬂ% @ﬁﬁfy hgz g
2.07 nnlg and acetic acid (3
analytpal HIPRE). r GhNMR fpRF 1) éKéPmAﬂ t2e4' 0 &brﬁad &1l dﬁlﬂgﬁ@p o 85 (,

S 0,
1, SR 7 b R 4. T8 R 3 o A B OSR et g,
2H). Wirk/B): Yt B+ eudeli fohelzwzcsglzw 180Rued 22k, diiatetidayHPLC
| yophilisation to yield 2, -di methyl -1, 4-dj hydro-2H
(isocp@idyueihed; £: %) @x B tcn%O 4@9& B) qyer Do) refention t’éﬁ‘ff wsBtain.
solid. 1H NWR (CDC13; 300MHz): 1.48 (s, 6H, C(CH3)2),
d. Prépﬁ@ﬂdl‘mfl -sbpropidy2-0¥0-36- d@y@ﬂ@ﬂmﬁi@b@w H,

C%Dpéj &&ﬁ(ZtsrB{du%l :l_lg}pm &Ias £1a28 14 Surintdd su’é“ﬁe‘fl%i’on%‘f 50 (1,
mn%pﬁen;%@fﬁaﬁm (255, 24g,d2 mafoq)y adld-pemzalid33jEmazenemidiPi Water

in THE (1 L) was filtered through a
2 L)s@tu rn@mltd:rapqr@inref mﬁmn hathg suspensian dead carlopia G 8C endstired for an

waff 4 IR LA P ol e o

wet $olidldoBled QAG Hh@c[lb f}@éld S120dirp@h 1L QKIS ro-2H-
addi ti on of 1 CPQO

over eriod of
benrol B3 Joxns G322 B RS s b viin s HRVE: (e S0801HRY

LosFQ0R,DAOEE, AT PR AR YAV (LSRR .

19 ledGa anes, AﬂQPUQOQfQEEQE der reduced pressure to
d 2- |sopro%{mam nopheny net hanol (120 g, 95 % as
a yeddlgionaif 2,2, dHmethi- t éfd@imiro-%fam?[l 311072%11(6&12@3& 0.77 mol)

in TRy red Buplh o petuyioh yadind 3o dgpoise g n
additifn fkidel, 6¥dda period &£ 9$ K do alﬁreﬂdﬂtioﬂof]ﬁo M LisiH, ifNTHF.
(800 mL) at 0 °C. The reaction was quenched by slow portionwise addition of

Na,;S04:10H,0 (110 g), over a period of 1.5 h, at 0 °C. The reaction mixture was stirred
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Manganese di oxide (85 % 182.6 g, 1.79 nol) was added
to a stirred solution of

wQ200s0pt06pyl am nophenyl net hanol (118 g, 0.71 nedH/US2006/007284
tol uene (800 nmL) and the reaction mxture was heated

ovemlgtltlfli %ergd ];19& fH& thd Hfﬁ \5&9%@1&'& tﬁ&)éhé‘ﬁl ST 2k, l"ﬁ‘}@?@}r&% was

rature overni ght en f
concéﬂﬂfa@dﬂghldar féddce@fpr@@ﬁﬂett@ yisid @hsop&q:)yiﬂnuhqﬂ'xemy]lﬁeﬂﬂeﬁiol (120 g,

o i B oSS SRR T g5 s
oo 1GECELROERAS e AN O SNpRBa . v,

699@1&51@3}121‘117415@1%1;\1@1)69 (d, 1H, ArH), 7.37 (d, 1H

:m@ﬁq]@lpxpg (%ﬁ Yi ]&Qé}% 147%1118}5)(%9@ ad@%gg@rﬁt?red solution of
L

mixt@re wdd. Hedted®d ) 17 ‘m:ﬂir I4Ch &ﬁiedeé&iﬁ)nﬁnmmre ﬂan Qlloméd) to@ndl to room
et hyl enedi am nge ‘)[ hanol %

tempgtatige @verpight wach@tm Genef firaneh Bast ol Coie T s sut
toluege aﬂ%t f.tllﬁr% WHs oM ratef [EBS Iarte&‘ﬁc%d Yé:éﬁ E%:_Iyleld-rh e

I'ng suspensi on was | tere e solid washed
2- lsomd;mannmwmaad@ﬁd (1051 &, @Ot%)]lastam qra@ecbll Hé NMR I(EDCls;
nt er nedi at e

300N dr e 761 TS g B 5rid Ph CEHCEE b, 655 Gl lyAED, 640 (&

i AV o A NE R O, 2,6 o
Ar E,Q)DlnYetlY}Bv[Y 3}7dZoxa¢1m4 ??Ow%&gfﬁ Me(ldmmlsk-hc@,r(ﬂ-w 9g,
para

1.16 gpgl) ‘ga{ 'e]_dqu@cb@ g,tmd_ splyi1o8. 221531;)1‘99}51 %ﬁ%qa}q?gy%e (105 g,

o RUBEILIEEAE DL APl et Bomaben i
metHanSlA 1M la} 0 WeSTladdadiohaniatige was eluirremﬁm é r]nsat @l’?Ccafnd then at room
tempEar e R LSS T THPHSITHES EhosBp e SRIREYe e
metﬂaﬁgl e{nﬁ%%hle&éh jfél& Tt L Jlllgl@&ﬁfd: K ‘?so%?oé) 1-b Qxo?l, ﬁ‘- The

re was COO to foomt erature and
d1hyﬂﬂa>qmnaﬁd@-d oanbexy]ﬁSadlﬂ (146, 88 Vh)gsranust-whits sdlid: B NMR (CDCls;
asi ¢ sal uti

300N IS 5 GH{CEe: S298PbyEh SECE ) Gt ivelth ATPLLRS 777
(m, is%df’%%f Z%qutggtér gygg Ssstlﬁr9§38 2 g, 0.35 nol) and

roxi mol) in toluene/ water
. Prbm &M&%ﬁe s A1 bordpllo b08 1 bAURI RofBAG R Oned o
2h ynammmazabmle AT s S T

piTrastTc v

Bt @ﬁi‘o érﬂc}ﬂ&n@‘(% %hﬁn d@&owamdedhm ahradi sngpz‘:ngbg afi ¢
extracts used to dissolve the 51 WO 2006/ 094063

-1sWW2@%L@@ﬂB@mq§@mh@éﬁt¢aéb@@hg egidrdBe 2r@3F mgd.inTolpene
P (]
oL E R RAGE bk bR g2 b RS

mlxtli@es@ﬁs cdoldd 18 ri:@@in erSORCAIAtthet allled dd@r25rRUsad/igorously
pressure to yieldt etltlelnterrred|ate§1279

g,

stirredhpipbasic mut%n ofzibS,éW@Dﬁoam@o’r& b INWR. { Toorens B-catbogylic

8-.1.8 2. 18
amd%%t bgﬁ% estir (g % 2 §g§§ }}?181) @%i sodém%éyénggl’dzem.? g,z?.g% m(o _
toluddd)watdr @31)(1D.) 2 HT; Affer/Bh(tH€1ayers 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
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I H, 883 (s, I H, 10.63 (d, I H). f. Preparation of
1-isopropyl - 2-oxo- 1, 2-di hydr oqui nol i ne- 3- car boxylic

wW@eiod/ 094085 3R 5R) - 8-azabicycl o[ 3.2. 11 oct - 3- yP¢T/HRI00€007284
TFA (300 nL) was added to a stirred solution of the

cons gl MIFR BHARIRGB! Byl ol SHPSRS
saturhte@ BudoR S TRETOL (S0 A ) Shi bfigsl(J00md), Briddevdr |NE§BO4, ﬁltered and

concentrated under reduced pressure. The oily
concerginied mdgrreduensiprpsuredd vield theditlpiigiorroediaty (K37.9 g,awprox 84 %)

a0 ST, SLARSITICtL 200 0P B0SF R G 2, 206

2.18 (meGIE) gmo zaw(lhhm 5l (splueg 7. Q@tddE‘QH?OV &Y (th) 2y, at7'5<wd
ed with etertoyledthetlIelntHWHMMe
1H), §§3|(ﬁ slHI)Bl@ PP (d.Udoacetic acid salt (131.7 g, 86% over

f T,.'-, 1sOpropylz2-8%0 -' g uln d: _,¢ 1g$a01 j(?&'BR 5R)-_

; dct-3;9]{anhig 2H) 4.41 (m 1H), 5.57
( bISFA IM)O m¥) ¥hs bdbedtbh stn%e(ﬁ&lfuhdh of2th% prozluZt7of(tﬁe prétibus step

(127. 9@ ﬁb&H{szr@Qﬂ ml) ab@éﬁ 6l“mﬁlrle_|)e&119n guizture was Warmed to room

boxyl i.d
temp el kit S0 B R rgferd bt T pdetsory The oty
browh @edidud-was}tBea peuredNinhd a ¢ gbﬁcﬁﬁfy%ﬂe&tsgmltléﬁbﬂ@théf@ 3)%hd a solid
and dlnethoxyacetaldehy e in text-butyl nethyl ether

prec1p1(§zg¢, borywdimmediatgly. Tip sesnsnyionevas sidekavarpight and| ther e solid

collel b SRR SAhstorioh s ool iy il mermedipieas ism
tnﬂu&iahce%rca@ﬁmaaxm 0f 3, 6% 06t twd-stdpls} aPdlli iR yEBER solid. 'H NMR
uoroacetic acid salt (5.4 ; 12 mmol ) dissol ved

(CD(FIBD é@grﬂl @), 28 0dicHio? GAet b, ATHE 244-2561 (on.i 25D, 468 (bs, 2H),

s JLTHAES FRRTRNCRS LSTRST 6 98 M1 1 s

(bd, 2 10.88¢d,i 16N, M xture. After 90 minutes, water (50 niL)
Pand saturlat ed NaHCCB sol ut| on (1010 m3_) was sl OV\Ay

hiAS :; ta
O AL T S b
methyl etfier $edne 438 d NHODB eI Pwete) addad e DidliMorSHH lufsbﬁﬂ yl-2-

(350 nL). It was dried over MpSO4, and evaporated |n

oxo-1Zdifyydragyinpliap ¢ -eaneoxylie B‘édl{h]tSe PReER)at-ezabieycio]3.2. 1] daea] +

stacife R S Sot R ADADR 517 o i Hem ibr s B o B of

dlchldrohgﬁi{hhs g}&gtgﬂstﬁiﬁﬁg 35 ZnifhhtBy St RBIEN AhpRadrE 36Ky 1 C
acl

triacefqpeybor Vﬁm(éﬂyg di7ymmod)- wascasided to b Beaptidh DUXtUB: yAfter 90

min ) 8er (S0 g sgtupaen NeHO Gy el (1 () was By pdded to

the reacmcd1 1{1{7&(&6 sk 1&@6&}&0[ énclrthe reaction. The mixture was diluted with
i met hoxy) et hyl ] - 8-azabi cycl o[ 3. 2. 1] oct - 3-yl } am de

500 ang oEdighlojeetbansy é’#ﬁ’é@lsfw eg (o asemriraterysnmstd Tbe higanicdayer was

n .heat a r h. .The act
coleid o SREREIM Gfnlen SR oo ion St BARGRbBRTARLILS.
was dribQ@verl Y g8}, MndleRaptasted iCmlchONo Yield IR 1ARUBRHAIA¥E [ /z):
[M+H]" caled for CpyHasN30, 428.25; found, 428 4.
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35

by sl ow addition of 6M NaOH (80 nL). It was further
m xed with 80 nL of dichloronethane, and transferred
W o00a/03®par at ory funnel. The organic | ayer wasPCT/US2006/007284
coll ected, washed with brine, dried over I\/gSO4, and
n peva or at 4 dto dr])“/}pesst ld th tgtl 101 S 3R
S s iﬁvﬂoﬁ?i %éylmgw IS

Pr ERBRAbY 08051 L HHIBARM % lic acid -
2-di h{j/%trpngono I ne- g gggbggﬁ? ?cgrgl?lxy 19{%01 {QS 3R SRyE122

dimegRxyYethyl|28-azabicydiof 2l deat-@hyl tanaide (36 g hia ﬂtspancﬁad ih ffrindoof

et.h -.8- cl.ol 3 .2,1].0C amde 1
oM iP5 e e 61 AR i bive S i 1Ectare was cooled to
0°C, biid dilH&T VAR @Idh!br%bﬂlaﬁ@{ ItOO(télg)Oprf& to Basifich®Bh bf the aqueous layer
N, N - di i sopropyl et hyl am ne and sodi um

by slew jaddition Qf/@Mrl‘éék@Hr(BQl a4 Itzwasnfgrth@ rmx’nd witheB) mbidéd to a

et AR B e S oSS b e
Washgcé :wztﬁ?iéﬁ%ydﬁea -RPMESD, IV pSiHel 9 HRARes3 to GRIPAEWHC
intermgyiatg-af a2 aldelideyydoty:) Gutryl [M-G1A zalod dyrcToHZNI01 6@ 22:3-
fm(%/%a%n de 20 (0.427 g). The final m xture was stirred
° at which tine the reaction was judged to be

i. Prétﬁiﬁﬂoﬁto@lkim%ﬂfl d—%’lﬂﬁﬂvﬁﬁnﬁﬁ@@&ﬁﬁ@ﬁﬂlc%ﬂ {( 15@' 3R,

] d|chloronethane and shaken in a
f uhndiommtmhmmdm—enbpmg 3-jn1emmegaﬂucrdaamramcrrm (soo mg; 2

r hed with 1M NaOH (40
mmof), f- Cf@epf ylethér Uk m,d sodian t@@“’é@’é)f?@?@i’b’éﬂdfi @22
e A 1y ST 98 VISR A e
stirrefl fort Suminviteseatoneonthe qdd1t1|§yumtf2€isomomﬁ -2(dixol1,2- dlhydroqumohne 3-
thio hp e

carbo Vit 390 4G5 S0 G RtV ao ARy R L 3. dnst Bomamide

25 prthe iRl St harle B P s MA et o
be com.p,leté)bmednn [HPIah andmebéydpecthdmetat andtpdie Wated 220 miL,) was owly
solution of DMF (1 nL) containin

adde%mgq%pég%g?grg%g{r{gge ltﬁllég,ﬁtg?gg T eerﬁlxture was diluted with 100 mL of

i A 033 L GO BRI Foric
layer AGs tetaisloquihveith BMYNaOHN @) edlh)ynfl bBnazihinty, ariefi 3ver MgSO,, and

The reaction

o bR S o o ks

thdhdbt BBk HA0 d in vacuo, yielding an oily
in resi Wl Ee res&?ﬁéeaE%@ di ssol ved 53 WD 2006/ 094063

j. smshw«lmﬁdmammhvm Eﬁ%mhmms'l)a(ae{t(l&m.dm&m -isopropyl-

caﬂﬁm@@w@meéﬁméter[l\/wh cal cd for 106S 559. 25;

found, 559.2. Retention tine (anal. HPLC. 10-40%
N%Mm@péwetbylme (0.07. 185, Grit mMma) Exdimpthe chloroformate (0.02

mL, (?Z(')q}nm %j \%asoatdd%d (g Qol%ﬁgn ot2 D%O(llmf) gc;ntt]&l 8'1518 %’g grglcllllcqeof %)he
previous step, 1-isopropyl-2-0xo-1,2-dihydroquinoline-3-carboxylic acid {(1S, 3R, 5R)-
{8-[2-(1,1-dioxotetrahydro-1 Aé-thiophen-3-ylamino)ethyl] -8-~azabicyclo[3.2.1]Joct-3-yl}-

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
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carboxylic acid
((1S,3R 5R)-8-{2-[ (1, 1-di oxot et rahydr o-1 26-t hi ophen- 3-

wQ@ kgoamedeenesul f onyl am no] et hyl }-8-azabi cycl o PGI/BSI0§/007284
oct-3-yl)amde RRk, s 0o 00 NHINO /\ 10 Foll ow ng

roce ure SC 'b ' AN .
i o, Bl 0L phaf BBt By e
compstﬂﬁcpf f25: {ﬂ%@l] Nhfcd Hri GORLPROLS s o R fomnel, 5602, Rifentibh hime
Isu onyl | ori de, DBU, and dichl oronet hane,

(anal. rIéETp{écIQ mweqmﬁzp oveNS i) TR IONIE or  C27H38NA06S2
579.22; found. 579.2. Retention tine (anal. HPLC
10-40% MeCNY  H20O over 6 min) = 2.62 nmin. 15 Exanple

5 3:Exani1828 isyntesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
1- daf‘ﬂ&[yﬁ@%hdz(‘(fB@R% I Qb Gt RRIrd=1 € AR ophyh i3c

- 3,2.1Joct-3-yl)amide
(( i%’%ha%%ﬂfgn?ﬂm[“iolfqui} %lacz&l%)ltc )éctl(r)[ahy ?g 1 altnrln ophen-
3-yl)-3, 3-di net hyl urei do] ethyl} 8- azabi cycl o[ 3. 2. 1]

oct-3-yi)anide OYN N~NO"C I éo~ ~NH NO 20
Fol | owi ng the procedure descr,\f/b@dN Eganple 1, step
(j), the title conpoung pr epar S’by repl aci ng

met hyl chl or of ormat e
chloride. (mz)
found, 572.2.

t h - di met hylocar banoy|

+NEal cd for C29HA1N505S 572. 28;
time (anal. HPLC. 25 10-40%
MCN H20 over 6 min) = 2.55 min. 54 WD 2006/ 094063
PCT/ US2006/ 007284 anpl e 4: Synthesis of

10 ; é}%?(amiﬂé’ﬂlle'p?d&ﬁﬁ’r‘ehegdrﬂ;eﬁxlgﬂ?%ﬁl@m, 5tBF (i tR&HiNO¥Mhp&und was
prepdréd By S8l b Rg-1Bethd- Olhbromn:na@i N%tcﬁispmhpﬂp@ymn@ land pR with

meth@g]@plf@n)i chl OER%/ &gé@ fgqq%qh %n‘Lq hsan%%%?qlﬁc Vely [(1:7)’1723:' [{V[-]'H]+ calcd

for CpH3sN406S, 579.22; found. 579.2. Retention time (anal. HPLC: 10-40% MeCN/

H,0 over 6 min) =2.62 min.

15
Example 3: Synthesis of 1-isopropyl-2-oxo-1,2- d1hydroqu1nolme—3-
carboxylic acid ((15,3R,5R)-8-{2-[1-(1,1- dloxotetrahydro-lﬂ ~thiophen-
3-yl)-3,3-dimethylureido]ethyl}-8-azabicyclo[3.2.1Joct-3-yl)amide
\
O\\(N—
N
N> O
S
07 LS
N” O
20 PN

Following the procedure described in Example 1, step (j), the title compbund was
prepared by replacing methyl chloroformate with N,N -dimethylcarbamoyl chloride.
(m/z); [M+H]" calcd for CooHuNsOsS 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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N O 5 Follow ng the procedure described in Exanple 1,
step (j), the title conpound was prepared by

wo epbagionyy net hyl chloroformate with met hyl i sPCHHESHDE007284
(mMz): [MtH + cal cd for C28H39N505S 558 27; found

e R L ﬁﬁgf%"

syarbpEglicacgd ((IS 3R,5K)-8-{ otetra iophen-
(3:yD- ﬁmmtbﬂemﬂy]&thyl}tWilww?Pa?nllgcg,hvl)egude
{(1S, 3R 5R)-3-[ (1-i sopropyl - 2- oxo- |, 2-di hydroqui nol i ne

-3-carb onyl)am no] -
8- azabi cycl o[ 3. 2. 1] oct - 8-yl }et hyl) %Far bam c acid
methyl ester 00-- NN O NHO N OU5N Hf/l gvm ng the
procedure described in , thg tgtle conpound
was prepared by repl aci 0
1, 1- di oxot et r ahyd -t WHophen- 3-yl ani ne
trifluoroacetic acid sa in Exanple 1, step (i),
with 1, 1-di oxohexa ycNo OlA6 t hi opyr an- 4-yl am ne.

5 (mz): [MH + calc r C29HA0N406S 573. 27; found,

5@“ gpg%n}%e(h?e B}olcgcﬂly%h%‘]%ﬁﬁ&gi%l %EIES%%’ ) %eg) (@O %f?ezcﬁlel\@%ﬁm’oﬁg@was
prepaf(%%y%gle&ﬁé Q738 éhlofofermmitewith I&t]nylhmyzmam‘ (m/z) [M+H]"

R)-1, 1-di oxotetrahydro-126-t hi ophen: 3-y
calcd fgrXSBRNSR)S §58.27, found 558.2 [M+H]". Retention tlme (anal HPLC: 10-

0 0 - di hydr oqui nol i ne- 3- car bonyl ) am
0/"*1%?:;}\}/%28 gly% I&’il@l 2?@& 11] oct-8-yl}-ethyl)carbamc acid
10 nmet hyl ester oo- y N OO M SO aNHNO 5 a.
Preparation of 1 -isoro |-2-ox0-1 2-dih d
uiBxaniple 53-Syathesie qf.(blahowlwxalemrglémmyym- TRy
1-{¢i HXRISRY-13a]l{1-ikopr d6-2+ ¢riceh Ratih BlroguinalinePeearponyl)amino]-
- §-azZabicyclo[3.2.1]oct-8-yl}ethyl)-carbamic acid methyl ester

oO/

ot

15 /K ‘

Following the procedure described in Example 1, the title compound was prepared
by replacing 1,1-dioxotetrahydro—1/\6-thiophen—3 -ylamine trifluoroacetic acid salt in
Example 1, step (1), with 1,1-dioxohexahydro-1A°-thiopyran-4-ylamine. (m/z): [M-+H]"
caled for CooHN4O6S 573.27; found, 573.2. Retention time (anal. HPLC: 10-40%

20 MeCN/H,0 over 6 min) = 2.70 min.
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bic clo 3.2.1 oct-3- 1 am de
(R)-1, 1- di oxot et rahydr o-| d6-t hi ophen- 3-yl am ne

wao eiobloosdacetic acid salt (278 ng; 10 1.1 mmeCh/pSHNe007284
sodi um tri acet oxyborohydride (254 ny; 1.2 innDI) was

ad f r.0 n

Thiﬁq (fe 6 ‘S;%shes%%?kgaqffgl(gm{r%tra%gdg%ﬁ @1 en— -yﬁ -
-isopropyl-Z-oxo-1,2-d ydr qumolme—3-carbonyl)ammo] 8-

1 . %‘BFXﬁS 2119643y £ thyhspubamis #6id methd esterboxy| i ¢

acid {(1S, 3R 5R)-8-

[ (2, 2-di hydroxy)ethyl]-8-azabicycl of 3p2. 1] oct - 3-yl } am

de (0.420 g; 1.1 mmol), the produchf Exanmpl e 1,

step (h). The m xture was stlrr K 1 hgy at which

time the 15 reaction was ¢u e coeplete based
on HPLC and nmass spectro r| anaIyS|s 0 Wat er (10
nm.) was slowy ad &fch the remaining reducing
agent. The m xtur Iuted with 50 nL of

di chl or onet hane, and shaken in a funnel before
collecting the orgarmc layer. It was washed with 1M

a. PPpadtior Of Midopadil 1 RLIXRE! ﬁ%ﬁwﬂ}&qmﬂ@hh@ 4_ oMy 1iMIGEPYs- and
L%VQPS’R)QFZQHR; 9 1%185(&6%5}@79%%9 g%foB ng& an%hg) b:;glgg_a;a_t he

I
bl QuIBls £ ek urt her purlflcatlon (mz): [MH +

cal(Rl, i-(dloxo@ﬁhﬁﬁbmaﬂ-ﬁuﬁlﬂ{eﬁﬁk—yﬁﬁﬂn&ﬁﬂuﬁﬁﬂﬂam aefilgafi- (218 mg;

bhe5|s of g -1,1- dloxotetrahydro | 26-thin
nﬁxlé/x gar% Sf)d](ll?l qac?tgylgﬁp}gﬂp Zf(h;ng, 1.2 mmol) was added to a vial

r I ar-bon 0]
conFAUARY or iAol AL 03U O SRR IR 02
additiagt ¢fy1-iseptopyl-25x bk 112 -dithiyil D QpihoBiye- %hxsbbaymm@;g_ @(1@83RYL5R) 8-

2Rk etrap Y alo Gt ﬂk?%%ryﬁ'é}r%mwo@ﬂ Lmmicd, fieng
prodietcRRAARIET. SR T Y Qi DPk) 1, TSRS Bk
e
waidi 2B %) g Sl eddsd tﬁﬂk?@iléhfs@m%@m&@duamg aBeth The mixture

3
v SR 0 8 U Ep B A oo o

orgamie &yeu eIt was wablssiolivte iV NaGRYE @19 Qs bEEE (zocmaf Id@heé &ver
urlfled%greparatlve HPLC, to yield 6 WO
3]

Mgs%c?é’ﬂ A yieidibo bilotremisdiataps awa@réesew&pbuﬁus crude

s il o8, RN P 2B o

CstmMﬁ)z;Scaftpdl)SOi 23, K&ind] 501. (Exarrpl e 7. Synthesis of
i h ' hi oph
o Rl e S o

1o, of, ot ----, (R SeAeYs IS i
M@MM@ (Hpqugnolmeshearhenyb)an 11170118 azablcvclo[ 3.2.1]oct-8-

LirgthyBearbamist aeid hrybes aci d methyl ester O N -- Ni,
C%\f,g d'isoprgﬁrluhﬁamme (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-o0xo0-1,2-
dihydroquinoline-3-carboxylic acid {8-(15,3R,5R)-[2-((R)-1,1-dioxotetrahydro-115-
thiophen—3-ylamino)ethyl]-8-aza—bicyclo[3.2.1]oct-3-yl} amide (365 mg, 0.73 mmol)

,_:

U)

prepared in step (a) above. The reaction mixture was shaken at room 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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The title conpound, an (S)-enantioner of the conpound

of Exanple 6, was 10 prepared using the process
waemenides] i n Exanpl e 6, by replacing i n ExanpP@r/6$2006/007284

step (a),

oo s Spbobid Bk B R R ot o
Reteng{%‘xg{iﬁl)e (adaMiiiiric c- WA,MécmﬁEB&M%ﬁnﬁsa S5mid ound,
.4. " Retention tine (anal. HPLC: 10-40% McCN H20

over 6 mn) = 2.56 mn. 15 Exanple 8: Synthesis of

(1 L dhgo‘éo oh I’hes1 ((j){‘ ?(S} %q (tlirt])lxg Q&?&l}%ﬂ‘l VX Qﬁophen—S-yl) (2-

[ @5134?@ 58 (L-lzowyl-zzoxa. W &EMEPWHP {ne-3-caxb ity ant -8
i n@?blﬁld@[éébﬂ@sﬁ&-&{}?thyli‘]%l??msc 30id methyliester oy pani ¢

acid nethyl ester O ONH O N O 20 a. Preparation of
1-isopropyl - 2-oxo-1 2-di hydroqui noq)\{(ﬂe 3-carboxylic

acid [8- (1S 3R

5R) (3 anmi nopropyl ) - 8- aza%2§¥§gmf3(§é -3-yllam de

(7 m, o ), and
N-Boc 3-brono propan peNHL42 g, 60 innol) was added
to a solution of sofjr opyl - 2- oxo- 1, 2-

di hydr oqui nol i ne- 3*Canbdayl i c acid

{(1S, 3R, 5R) - 8- azabi cyéLo[S 2. 1] oct-3-yl }am de nono

trifluoroacetic acid salt (13.6 g; 30 m’mIE)
prmume cofnpBadiph éS)tenastiemey @f)t)w @‘P@EM Xﬁmi’gtﬁ {3Sof
Th
prep%?;f Uspe tha B{c)(cg%s es?n% ed @@aﬂlgfe ? ?e&{l]&gl%g]ﬁ ]-ﬂqan{p% B,%(ﬁp( a),

econ

R)-1Y- @eﬁotérraryafmpma@@am- 14nfing WlﬁlQS)rﬂTnLdloxdfb@ahyﬁm-MG_e
was refluxed for an, addi tional 16 concentraggéjél n
%

thlopher[: Boylanzing (k) {Mediibyaled Engz@Iéaan%%Si ST s

T e O e S R L

di chl oronmet hane (50 nlL), then tr| fI uoroaceti c acid (50
m.) was added. After stlrrlng mten‘pera&ﬁifor
30Exampleds , Symithesiopfi(d i lodiopts tobydkaLs hiaphen-y
ang{15,8R,5R)Ss[(LdsapgopPisl-due 1 2edihy deppvudine: dreathouyl) pinp]-8-
MLazabidyelof3L.i fick-8eyl} prepiyuarbaniccrid pethgd esteby

filtration, to yield the title internediate as a TFA
salt, whi ch was converted to a netural S m by

di ssol vi ng the salt in dich orgma\t/han en washi ng
wi t h aqueous NaOH sol ut Jofr~b. Prep%rati on of
l'ine- _I rbo&ylic acid

1-i sopropyl - 2- ox -di dNH N
{8- (1S 3R 5R)_[3 N
1- di oxot et rahydro-1 A6 th| ophen- 3-yl am no) propyl | - 8-aza
- 10 bicyclo[3.2.1]0oCt-3-yl}am de Pot asi um hydr oxi de
a. Phepar¥lidn 6 B5RbMRRH-DIbxeal, BHiky@rohulfo)lineBearboxylic acid [8-
(53X, S’Rﬁ&édaﬁ%3b1%80ﬁfseaza@m%«clevaoz<néet-fe&nal%ﬁieg 2 mol )

Was added to a solution of I-isopropyl-2-o0xq-1,2-
N,N’-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-
dihydroquinoline-3-carboxylic acid {(1S,3R,5R)-8-azabicyclo[3.2.1]oct-3-yl} amide mono
trifluoroacetic acid salt (13.6 g; 30 mmol) (the product of Example 1, step (£)) dissolved
in 120 mL of methanol. 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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di hydr oqui nol i ne- 3-car boxylic acid
[8-(1S, 3R 5R) - (3-am nopropyl ) - 8-azabi cycl o-
wQ 2008/094o6xt - 3-yl Jami de (free base; 0.16 g, O0.4remDE3006/007284
DMF (1 nmL). The m'xture vvas 15 stirred at 75 *C for 16
h_unde i [
cofjlfBly (8P AORPERECE) FUBGIA D dptatee

d1ch18ﬁ9ﬁiet1$dn@ 5 OvnlLaHén friﬂ’ubftell‘cetmumd (3vahlpwas @ddeﬂ%/ lAtﬁl&E stirsing at
(1, 1-dioxotetrahydro-Ii.6-thiophen-3-yl) {18
roomgp{ngﬂ)ange fqrﬁﬂ,rglg}gﬁeg) 5q: so gtlg;dyaqconcentrated in vacuo an

resul I(l)g%elgéfljl gls{l]g) 4‘1%% ggﬁl%f W)ﬂl@n &Oﬁa%apésg%{&L&JS%O%eéted

by fild¥ation,db yfedphe piyle eﬁtbﬁdleiﬁﬁtél es ﬁ @‘FA&alﬂ_whfbh 6vamimi1\)erad(ﬂo a netural
met hyI chlorof ormate (75 , 0.8 mmol) was added_t
formdxy| digsplying the salf wbel&wmezha@yzothqn *zfa%hlhwrrtb aansoys Ne:
solut& @l boxylic acid
{Oél (1S, 3R 5R)-[ 3- (1, 1- di oxot et r ahydr o- U6-t hi ophen- 3-yl
b. P@phatdpbOPYdopropyl-2080 i, Tuitlyofoduidolihe8icadoxhlic adid d&-
(153 259,13 (10-dioRbreirahyahs S L thRPhbM 3 DMmind)pidpyl]-Taga-25
blEP;%S[?IZ)go@ 3(_%21{35&1&@3 stirred at roomtenperature for
—ai hen concentrated in vacuo. The
r eBotesiemigdrakides8mdlissalved9a wetee fub mideni 8, 5dihpdrothiophene-
urjfied b reparative HPLC to vield e
11-oite CLaeb oy paBod Ry Binth g Sl itiuines
d Jé%ox el (830 53R O8h 8-azabicyclo-
dibydbeyigdine Sublor ik Ex[asﬁ ms%m teepedic Y
[3.2. 1}qcts—6piﬂ]@p1ydle— (@reokase1 0 26@1, ﬁ%dnmql)lm OIME €L 3il) c Fhe BYxuCwWas

s 5L 8 20 Bk AL AR YA
interRfelitags, WhictAsdfed & e nBxtNIdY withoPRirtHN¥r Piffidation.

Preparation of 1-isopropyl-2-oxo-1
2- d| hydr ogU| nol i ne- 3- car boxyl ic acid [(1S 3R 5R)-
(2- I

hamic ; ;e sl 25 nL) cont ai Tnl ng
Pg; r hi c
e{*’{é %%i‘%géfeﬁé%ﬁ%@s@%%%f%?ﬁ%“ﬂ@ k] SR
(75 rﬁg ®8 ngnold wad addwudli) a svlntion pf bdsoptopyt-2 Exarip?-dilydrauapline-3-
. The r actlo ture was stirregd at
carb st (00 UPr Bt oA TE D - BoBhe A Mg Proy -5
aza—yl'czélg[s?a. ﬂ_oH 3 k@ B A (A gt(?4 ?rﬁndf@ﬁ1 dfgbdlyecf 1@15]319@?2 ) Cthe
was used in t next "step w thout” furth
reacfiei infixttamtvwasrstirtod aﬁyontrhempsraufre for- albemmOpriutez i cdncentrated
2-di tﬁ;dr oqui nol i pe- 3 ?ng lic acid

in vacuo. The residue was dlssolve o aqueous acetic 013 (% me and purified by
preparative HPLC to yield the title compound. (m/z): [M+H]* caled for CooHsoN4O6S

573.27; found, 573.6.
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15
{2-] 2- (4- nmet hanesul f ony_| pi perazi n-1-yl ) et hanesul fony_

WO p@blgdop3 8- azabi cycl [3 2 1]oct- 3- 1 ami de PCT/US2006/007284
1- net hyl sul fonyl pi perazi ne (656 nmg, 0.4 mmol) was

Ll on
1d?§9m gé)%%i SR LA rsuiioogsh
ac‘fiﬁ‘ -12-(. anesulfonylpiperazin
etﬂé‘ﬁ ‘Eﬁsf‘!fﬁm’u“éilw a@bg:ygloﬁ placpylpamidet - 3-yl | - am
ide (45 ng, 0.1 mmol) in 1 nL of 20 dichl oronet hane.
The reaction m xture was shaken //Oroo tenperature
overni ght, and concerf] r abgeni ™V y| lodi ng an
oi l'y residue. Th Foyg Was di ssol ve\d\/i NS &%
aqueous acetic m.), then purified by
preparative HPLC, thh yfeld the title conpound.
(nal z): [I\/H—|]+ calco~for C29H43N5%82 622. 27; found,

a. Prgggragﬁ ¢ G
8- 1o carboxylic

aCVHlylsulfone (1 1 9 32 mmol) was added dropw1se to a stirred solution of
(1S, 3R 5R 2-{2-[4-(tetrahydrofuran-2-carbonyl) -

dlchlptoaeqtbmerﬁng,H)]coeﬂanmr@l-@momh%mﬂt%fﬂl)hy&oqwbhw& 0

carboR e P o b FTR R oL e e ap gt e he

prodﬁd‘ﬂ of Eﬁﬁrhglé 1desp I(? bede td&ct@&ﬁﬂﬂt@regvﬁ)étln%@ Bl /6 @mp blréture
Ste 1 -nmet hyl sul fonyl pi perazi ne vv| th

OVGH’BEIFJ? 2 pﬂn(}engrate(i zfevcrcao e yieNDIRO0BY 1080 6dEate as an oily residue
/ U 007 84 h .net hanone. (m z):
Whlcﬁgmgﬁﬁ‘%zdo ’%Fte ﬁt&‘%ﬁl@’d@ %HL}%% 0t ound, 642. 2.

b. jﬁﬁd@&tdmmsbﬁrﬁﬁvl(ﬁﬁﬁd 1 2%%@%&1&@%&%&& a@iﬁem@sza 5R)-8-
Badl ham¥iik

( (H&eﬂﬁl@ﬁbnﬁp{pzra{zme((ds (emlga(mésmhﬁb ryals [t el ta zi sokuttoy loy -
azabi cycl o

Lisofep T2y s Qimet? APt el (053 SREE R0 The
ethen'éédlfo%ypé’ﬂ{?ﬂ%n&a%c fl &4- 3u§1 éjﬁp el g)oldrggﬁ‘@ [‘n 1aGH of

i n Exanple cin g
dichlgrometlmpk s Eﬂhé maythm Mlm shaltdn al redrh ydnmblrzittm)dveml ght 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 yield the title
compound. (m/z): [M+H]+ caled for CpoH43N506S, 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-oxo-1,2-dihydroquinoline-3-
carboxylic acid [(1S,3R,5R)-8-(2-{2-[4-(tetrahydrofuran-2-carbonyl)-
piperazin-1-yl]ethanesulfonyl}ethyl)-8-azabicyclo[3.2.1]oct-3-yl]amide

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

replacing, in Example 9, Step (b), 1-methylsulfonylpiperazine with piperazin-1-yl-(tetra-
59
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pi perazine. (mz): [MH + calcd for C30H45N506S2

636. 28; found, 636.2. Retention tine (anal. HPLC
wQa00040%406£CN H20 over 6 min) = 2.41 mn. ExanpP€r/U2006/007284

Synt hesi s of 1-isopropyl-2-o0xo-1, 2-di hydroqui nol i ne-3
hydrbfur&ap he08E.! Gn/z): [M+H]" caled for Ca3HarNsO6S 642. 32 found, 642.2.

(1S, 3R, 5R) - 8-[ 3-(4-"acet yl pi perazi neﬁ ? fonyl Ypropyl

Reteptign tisedbialylEPC] B-20% NeGBH O giex 6ammbi€ WOmK O N O

S\o N\H N O a. Preparation of

1-{4- (3-chl oropropane-| - sul fonyl ) pi perazi n I -yI }et hano

ne Exbifle fi:i SPRtheRY bFi POPYI2-6%b-1.9-dih

th@ﬂrb%x ¢ REARTT Bk e esﬁl%lfyl 12yl
i R e e o

raZ| SsOl ved in

d| chI oromet hane (1 nmL). The reac |8n m xt ure was

shaken at room t enper af ur abeiut /5\\ hQ then

evaporated in vacuo, t %Nd t he tltNI e N-Af@r nedi at e

as an oily resi C used wi thout further

treatnent. b. kg of 1-isopropyl-2-oxo0-1

2- di hqui nol i ne- 3- cgt}boxyl ic acid {(1S 3R 5R)-8- 25

[ 3-(4-acetyl pi perazi ne-1-sul fonyl ) propyl]-8-azabicycl o

[ 3T8e dil1@6dmpBotld Wil siep Mhﬁﬁ%ﬁh@%&ﬁ‘od é&cﬁ@éd’ in Exam le 9 by

NN - di i sopropyl et hyl ai ni ne R

replwnm;ﬁmpspﬂe 2.-Sxob) 1Znehhhly@llrf®qiplp@hzmexx@thdac:tbyixn}dlforwl-

s AL 5 B i GG O W 3 Y i

(anaRHLIOUD- @/@M@N@%b%ﬁz@r!iﬂn PME2 (4] ily) - The m xture was
shaken at 85C for then 60 WD 2006/ 094063

PCT/ US2006/ 007284 concentrat ed in vacuo. The

ent d re I due ved 0% aque
F‘B‘P t?‘ Qj"f ﬂsé’Rr ?’Sﬁlﬁ' ‘E éﬁ’ﬂ?’é‘% qlipe-3p, ¢
tocwbénxx ‘t‘ﬁ"édt{ 19,305 BinSdldn(d: acempzperazmwwmfwlwwm -8-
C29Fpbicysdnd8 2ctoctsBylipige] 572. 2. Retention tine (anal.
HPLC. 10- 40% MeCN H20 over 6 nin) = 1. 66jﬁQ 5
Exanpl e 13: Synt hesi s of &_ﬁ
1-i sopropyl - 2- oxo- 1, 2- dbhy TOﬂ kna Sn \?Q car boxylic
acid
((1S,3R 5R) -8-{3 t ath rofur§n20arbonyl)p|pera
zi ne- 1-sul fonyl /g $- 8-azabi cycl o-[3. 2. 1]

0

Y

oct-3-yl)am de O ao NH

a. Preparation of 1-{4-(3-chloropropane-1-sulfonyl)piperazin-1-vl}ethanone

N,N’-diisopropylethylamine (0.10 mL, 6 mmol) and then 3-chloropropyl-1-
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-dihydroquinoline-3-carboxvlic acid {(1S5.,3R,5R)-8-
[3-(4-acetylpiperazine-1-sulfonyl)propyl]-8-azabicyclo[3.2.1Joct-3-y1} amide

Sodium iodide (14 mg), N,N’-diisopropylethylamine (0.05 mL, 0.3 mmol), and
1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(1S, 3R, 5R)-8-
azabicyclo[3.2.1]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
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N O 10 The title conmpound was prepared using the

nmet hod described in Exanple 12 by replacing in
wEx@mpd®6id2, Step (a), N acetyl pi perazi ne w t hPCT/US2006/007284

piperazin 1 yl - (tetrahydro- furan-2-yl)-nethanone.

conc%%@zl in )gfebi hl%%nﬁ%n&g e X& a&%@% %ﬁ ZPS gy) K?b%l%?ﬁﬁ Scetlc

acid @QaL), heti p’ilhﬁéd by §epatative HPLEX Rgitld tlie4t1t1@dilii1hﬁ1$1ds (m/f;z)

-1 sopr I-20x012d|hdroumo||ne3 8
(VT (o P D)o S5 264 oo BEIEBHGN P QI Iels L0-
o 0 cyclo [3.2.1 ] oct-3-yl} am de
40% eéﬁ@@& éﬁtﬂb (31%@%% 0 20 The title conpound was

5 prepared using the method described in Exanple 12 by
rgEIaC|ng in Exanple 12, Stef (a), N-acetyl pi perazi ne
sampledBh\Syadhesisraf| Ipisppyopy ﬁ@xo-l(%dtlaydrpwmhn%-ér cd
f ocarbRSHICIAED A, 3BBR): {34 (hetr ahgd@feranc@carhanyhpipexazine-
(amhﬁon)ﬁlﬂrﬁpyllm-mmmmmmﬂootvb-ryl)ﬁnmlen) =1.61 mn.
25 61 WO 2006/ 094063 PCT/ US2006/ 007284 Exanpl e 15:
Synt hesi s of 1-isopropyl-2-oxo-1, 2-di hydjg%ljiynol i ne- 3-

carboxylic acid

[(1S,3R,5R)-8-(3-{[1-(2-cyanoethI)g(eNrid 4yl
met hyl sul famoyl } prop$l) ab'c,&% 3.2.1]
oct-3-yl] amd NP NH N--"~CN IN O 5 The

title conpound epared using the method described
in Exanple 12 by eplFaci ng in Exanple 12, Step (a),
10 N- acetyl pi per azi ne/Rm th 3-(4-net hyI am nopi peridin- 1-

I
51 1RS0E Pt s phepardumniitt BiReEs( Bogi BRBRE 2ty
replabfirgdi HxMRENY 142 8tepV &), NBad¥tyliperadind 3V1tlﬂi| Piperddin-1-yl-(tetrahydro-

furan-2-yl)-methanone. (m/z): [M+H]" caled for C3HysNsOgS 628.31; found, 628.2.
Retention time (anal. HPLC: 10-40% MeCN/H,O over 6 min) = 1.69 min.

15

Example 14: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
carboxylic acid {(1S,3R,5R)-8-[3-(4-methanesulfonyl-piperazine-1-
sulfonyl)propyl]-8-azabicyclo[3.2.1]oct-3-yl}amide

20 The title compound was prepared using the method described in Example 12 by

0’

replacing in Example 12, Step (a), N-acetylpiperazine with 1-methylsulfonylpiperazine.
(m/z): [M+H]" calcd for C2gH41NsO6S, 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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Exanpl e 16: Synthesis of
1-isopropyl -2-oxo- 1, 2-di hydr oqui nol i ne-3- carboxylic

W@ e00d/094063 PCT/US2006/007284
((1S 3R, 5R) - 8{3[(1 met hanesul f onyl pi peridi n-4-yl)-

[%51“55‘ A%Y.L %ﬁgﬁ%&ﬁ)ﬂ Anfadholine:s-
sk & igendine4se g

lf\% '91°y aza lelo'itz3 yHpmifle Z) "
N-acetyl pi per azi ne wi th (1-nmet hanesul f onyl pi peri di n-

4-yl ) met hyl am ne. (nf z) [ MeH + cal d for C30HA5N506S2

636.28; found, 636. 2 tG,m\/Gn I.m anal . HPLC
10- 40% MeCN H20 over 20 Exanple 17:

Synt hesi s of ob opW- - OX0- 1 2 d roquinol i ne- 3-

carboxylic aci

{(1S, 3R 5R) - 8- [3/(k rret hyl pi perazi ne-1-sul fonyl) pr opyl
5 ]-8- azab icyclo[3.2.1 ] oct-3-yl} amide rN O/:~T N

O The@itleNompodin®wdbprpgrel inbing tiOMPOYA destBibePiERRMSe 12 by
usi ng_t he net hod described I n Exanple 12 bél repl aci ng
Y.

replagipg &Eﬁfw@le 12, Step £, Yapetylninssaziyd mﬂp 8r(4znet wmm@plpendm-l-

oS BLP AR L Co i P R BB 120 0.

Reterftiouniine &A4l. BIPLRet e-lztt)%JMeCNﬂHz(f) anal 6 miil=C 34 Grin 40%
MeCN H20 over 6 min) = 2.21 mn. Exanple 18: Synthe5|s
10 of 1- |sopropyl 2- 0X0- 1 2-di hydr oqui nol i ne- 3-

(& ‘?@ﬁe P ] gr%%r glipe:3-

Sl,ﬁa]r %E}‘fyg E %1‘% Eeﬁ‘ Ta-de
(I‘!I’ilet G‘O 3%@"%"'@[ R [ect3r ) amide ound was
prepared using the met hod described in Exanple 12 by

10 replacing in Exanple 12, Step (a)
N- acet yl pi per az&? /Qifmér\af’js;\ thanol

The title compound was prepared using the method described in Example 12 by

15

replacing in Example 12, Step (a), N-acetylpiperazine with (1-methanesulfonylpiperidin-
4-yDmethylamine. (m/z): [M+H]Jr caled for C30H45N506S, 636.28; found, 636.20.
Retention time (anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.57 min.

20

Example 17: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
carboxylic acid {(1S,3R,5R)-8-[3-(4-methylpiperazine-1-sulfonyl)propyl]-8-
azabicyclo[3.2.1]oct-3-yl}amide

@/

0 N/\/\,/S:N
o O
MNH

N™ ~0

A

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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10 replq%ir% géoxlg)g}p:{pva K2, yteny
(m/zg ﬂl\/g'l}g]h l QTR A aﬁ%l\éégﬁ’h 3? pis Igib 8?‘2% 'I%'ﬂiﬁl@oﬁ 'ilﬂ{ee(aﬂ\ﬁsHPLC:

15

20

25

(mz): [MtH + cal cd for C29HA3N505S 574. 30; found,
574.2. Retention tine (anal. HPLC. 10-40% MeCN H20

wWo@@n/0%4063 n) =1.19 min. Exanple 19: Synt hesi s PET/US2006/007284

1-i sopropyl - 2- oxo- 1, 2-di hydr oqui nol i ne-3- 15

[M+E8T 89XV ForCys H% N’so4s 544 29; found, 544.3. Retention time (anal. HPLC: 10-

1S, 3R, 5R di net hyl’am nopyrrol i di ne- 1-

40%sMb€Nﬂ5HQpYQliWhjn-)Sﬁiaélamurcycl 0[3.2.1] oct-3-yl} anmide

Og;0J NHCCO The title conpound was prepared using
the met hod described in Exanple 12 by replacing in

plel 78 meﬁ@hf 1%@9@@1@%&% ezchﬂydlvu liho line-3-

é’ﬁ& § EL LN \)g Lyt | C|a| cd
zsaﬁﬁﬁ e

Exanpl e 20: Synt heS| s of
4- acet yl pi perazi ne-1| -car boxyl | c aci d (T30§|R 5R) -
3-[(1-isopropyl - 2- 0xo- él di h ne 3-car bonyl)

am no] - 8- azabi cygl o- - 1] oct 83y| }propyl ester
o~ll 0 N~/\Ox 0 63 WD 2006/ 094063
PCT/ US2006/ 007 d}’r epar ation of

4- acetylplpera2|ne- -carboxyllc aci d 3-chl or opropyl
ester N,N - dllsopropyl et hylam ne (0.10 nL, 6 mnol),
f olThewdd chiyipSurchivay mppaghising mblnmtmmddmleed(lﬁ}:thpga 12 by
sadd@toaSrrL ass _vial containin
haYraerbylpipgragipe Voﬂsfl-ﬁm?ramaﬂ@/&eéhwea

room

10- %VaMCMHgDmner&am)aﬂ@mml d the title inter rredl ate

as an oily residue which was used w thout further
treatnment. b. Synthesis of

4- aiglesg.ma fi‘sfoB%%(yhlzCo;?&i 8. fihydroquitdline-3-
g)l?oé IE 3 dl l?mlnopyrrolldme-l-

ant® ?n@-paf? o Z@'Blfyf g’%ﬂ“}iﬁr opy ester 10
Sodi um i odi de (14 ng), fol I ovved by

NN - di i sopropyl et hyI am ne (0.05 ni, O I ), and

1-i sopropyl - 2- oxo-1, 2- dlohy car boxylic

acid {(1S, 3R 5B ahi ¢ cIo[SQP]oct 3-yl }ani de
(45.3 ng, 0.1 @@ RHddeéd to the product of the
previ ous step di s50l 0|n DMF (1 nmL). The m xture was
shaken at 85'C for "then concentrated in vacuo.

The resi due was di ssol ved i n 50% agueous acetic acid
(1 Thgyltle compound was prepared using the method described in Example 12 by

replacing in Example 12, Step (a), N-acetylpiperazine with dimethylpyrrolidin-3-ylamine.
(m/z): [M-+H]" caled for C,9HusNsO4S 558.30; found, 558.3. Retention time (anal. HPLC:
10-40% MeCN/H;O 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-dihydroquinoline-3-carbonyl)amino]-8-azabicyclo-
[3.2.1]oct-8-yl} propyl ester

(0]
0
ey O
N~ ~0
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15 then purified by preparative HPLCto yield the title
conpound. (mz): [MtH + calcd for C30H41N505 552. 31;

WO own940652. 4. Retention tine (anal. HPLC 10-BOR@S2006/007284
MeCN H20 over 6 min) = 1.56 mn. Exanple 21:

a. i ic acid 3-chloropr

y
c aﬂ\bN)’esliisioprcmflaﬂlylamin_e (0.10 mL, 6 mmol), followed by 3-chloropropane
chloﬁ(gg%%a%é ?ﬁ 15151)g, 8’.3 [nS:%(_)f) S\%%g rag(?eyc{ to %_501)1(1%&&5% -v(lja{l cggtggl%g not
1-pip@EARI 1) eMbn “RE AP i iQ%HicHts
sl ceont ) e By o
S reactipmmprtersar ascheleinreg rodme taegenaidredes shdubed H, thdneaapdrercad Gr

b 2 eplacing, Jj.n Exanple 20, Ste a), )
vacuPg it S5 RR o0 hodi e g7 Bpitneepidhe PebsehYa yaed without further
treattde@t.r ahydr of ur an- 2-yl ) - met hanone. (fn/z): [MtH { cal cd
for C33H45N506 607.34; found, 608.4. Retention tine
b. Synihasis oPr@tylpiPertaiteNeCb bR Dic avir3- & LSi3R),5 R)-3L[(1-ifdRopB4L-
Mﬁﬁﬁyﬁﬁé&?ﬁfhw#MSB@Q&?@HJIE%zabE@%WFﬁT.?}%&- %—Vl}plropvl ester
Y RUBER! Baide (14 Mg, HoliGmetl b N iR b amy oty s (08 L 0.3

vl 1 5 1 ORI s
azabigyelof3.3.1 Jqst-3p)) anede €45. DmeD0.N ndndl) wWerdhdded t@dﬂhegbr@&t dhee

title conpound repared using the nethod described
previous ggg?}lfﬁ V%mo@%r@ﬁﬂﬁ)c i f&? PR SR shakep at 8F dpfor g b, then
RrR6d ABiabno. IThd esi L&y AT
consBEEL o s P M Al Pt 1 ),
15 thenpggfiodby prspardiiveSHBLL o Reldetht titdeicdrhpamd( @) [MHRLL caled for

- 409% H2 ' =1.74 mn. 10 Ex 23:
oo e Lo At o P sl RS L g1405 BEICAVBL0
over6(mki) 3R, S3hin3- [ (1-i sopropyl - 2- oxo- 1, 2- di hydr oqui nol i ne

- 3-carbonyl) am no] - 8-
azabi cycl o[ 3. 2. 1] oct- 8-yl }propyl ester 0 0 ~2V

N~=CAN. . - N ~/ .
Example 29?' Synthesis ol}l AE(tetrahydrofuran-2-carbonyl)piperazine-l-
20 carboxylic acid 3-{(18,3R,5R)-3-[(1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl} propyl ester

0 0
Q fﬁ%iN/“\/\UJL(::NJK(f7
NS0 :

N

The title compound was prepared using the method described in Example 20 by

10

25 replacing, in Example 20, Step (a), 1-piperazin-1-ylethanonewith piperazin-1-yl-
(tetrahydrofuran-2-yl)-methanone. (m/z): [M+H]" caled for C33HisNsOg 607.34; found,
608.4. Retention time (anal. HPLC: 10-40% MeCN/H,0 over 6 min) = 1.7 min.
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The title conpound was prepared using the nethod
described in Exanple 20 by 15 replacing in Exanple

wWQ@o6Be (a), 1-pi perazin-1-yl-ethanone w th PCT/US2006/007284
4- hydr OXYy- pi peri di ne. (nz/z): [MrH + calcd for

IRfd thadresufonyTipe RN ehBoxy RO atid 3-
a% 22-8¥61 26dmy } ulﬁoﬁne-gncgrb ﬁgﬂliﬁo]-&
2‘% & ,!)‘? égr%&ﬁ“ﬁ’l’ﬁ?ﬁtﬁret hyl ] - (g {(15 3R, 5R) - 3-

\\ /,

- Nlr/M\rﬁbl Noe-J8ar bonyl ) am
.NL] t-8-yl }ethyl)-carbamc

-2-0x0-1,

[
[(1 i sopropyl
i no] - 8-azabi cy

aci d methyl est 0Y/o ON BN--"\N") N~ N 11
aNO 0 65 WD 2006/ 0H40%3 PCT/ US2006/ 007284  a.
Preparatl on of 1-i ropyl 2 oxo-1

5 3. ?E { ge Eo E')é@'fih%a% @? Caqr al}ﬁl & me%ho% c{e(scrl%eﬁ %R&mple 20 by
repla@h hb{ﬁnﬁ?@iﬂ Si&é‘fa'(ﬁ’){ 3 ﬁpe}hﬂﬁ-tl 54 e)ﬂha}n@ﬁé dgth l-methylsulé’onyl-
D ne

t hoxy- -ethylamne (4.2 ni, 39 mmol)

plpemmne- dfw(z},dbfﬁc}b]y |0@1pda ﬂrﬁwHeNsO@S&%Z&Lfomg‘e 58881 Rejgatien time
(ana gﬁﬁ“ prlg A@I/‘?Q} mﬁirbfyari %/nét%)o?b'ﬁﬁéﬁll he- 5 3-carboxylic

acid {(1S,
3R, 5R) - kh& 2-di hydroxy) et hyl ] - 8-azabi cycl o 3. 2. 1] oct
10 - sEyaanp Qieswmsm:oﬂ %bydwxyaimr(@%s-cgrbmhe amdni) in
30{(@1S,3RK,5 K)-3+(1cisaproph2-@xoAf 2-dihydnequinpline: 8- €aneonyl)amino]-8-
st azdldclycid[3.20¢0etiSyipprapyliestef or about 45 mi nutes,
sodiumtriacet oxy- bor ohydri de (3.860g; 18.2 mmol) was
added. The m xture wasStj~(red~or &y then
t he remai ni ng reducjnglla was quenc by addi ng
water (20 i) Mfﬂme 10 reaction mxture in an
ice bath. The tugexgas diluted with 200 ni of
di chl or onet hane, amﬂ\shaken in a funnel before
collecting the organic |layer. The organic |ayer was
wadhe dtleicomphumdreas(oépantd umgjtha nmhm& dﬁsembeﬁoﬂ iBxample 20 by
bi car bonat ‘fq sol ution, dried _over

15 replacingystarewle ¥ pie @) L naperpeipd SN ST %ﬂ#@ﬁymndme

(e TR R e O 5 65 75 R a8 SEemaf JHPLC:

10- MWCMHZ(Pbemﬁ"mtn)@nzMnﬁﬂ 2-di net hoxyet hyl ) - (2 {(1S
3R 5R)-3-[(1-i sopropyl -2-o0xo0-1, 2-
di hydro qui nol i ne- 3-car bonyl ) am no]

20 e e e
Sl e R

1- |sopropyl 2- oxo0-1, 2-

N/\/N\/\N/\|

CEIW My
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10

15

20

25

30

35

di hydr oqui nol i ne- 3-carboxylic acid {(1
S, 3R, 5R)-8-[2-(2, 2-di net hoxyet hyl am no) et hyl ] - 8-

W@ 2z@bloeyes of 3. 2. 1] oct - 3-yl tami de (1.53 g, 3.25PemDE006/007284
di ssolved in dichloromethane (25 nL) in an ice bath.

Pr - \Nas itolxulefj dﬁ&d&qﬁﬂoﬁﬁhe% &rb&&ﬁg accih'{ flréeﬁi 5R)-
: q%lf_ﬁgngl Velo.lgi ﬁ'oct—yyﬁa Fe S ched

V"Qb@ﬁﬁé’cﬁ@xﬁﬂ@ﬂ@la&ﬁh@'& g 84, sgmﬂn)aquwamomwtemmmme
After drying over the organic_sol utjon was

(4.53 mlag6mamel) were w@d@ a s@uty@re@fdl-ssﬁp@mw 1088 lefrdihygroduiggline-

sty SR i Tp SR SR PG A Sl i s Pgh o0
v} an‘ﬁ('Ig ﬁ)dro&l%ﬂ'ﬁ'e*‘sa‘?ﬁb ad o 03. O%b‘lz}ﬁh\@@ﬁ]ﬁ&ﬁh&ﬂorofmmﬂe After the

. Preparation of (2 2-dihydroxy-ethyl)-(2-{(1S
mlxtu&RWERt;@d{a(t qung mmeejobg@@n14§ ngputes, sodium triacetoxy-

borohglljhga‘%j {38&%% \ggsr na/ | "}‘B@Hﬁ)gﬁge é%@ﬁﬁ?reg 'f&rya"ebﬁt[ #h.%hen

acl ester
the re?ﬁhﬂiﬁg RAubhg agent was quenched by adding Water (20 mL) slowly to the

di met hoxyet hyl 2-{(1S, 3R 5R 1-i.sopropyl -
reaction ml}_ttuze in an 1cg/ bath. nyie I(mxtflre was dﬂutec? Wlth 560 mL fp Py

d1ch1%]og% %nfi gﬁ%%eﬂ)ei‘n 2 fu a%ﬁégxﬂae%:o%g%&ﬁlgt@ P’agé%? Ielé%g | ‘?ﬁegm%amc

layer a3 %sl‘i@mlvﬁh bind(¥0otil) {nd adajuravesd s«sdlumr‘tﬂchrmatmiutlon dned
tenperature 35 overnight. It was |yophilized t

over MgSQui aridecviaparatedéalyigidahatitly 11149@?6‘61&%? whichav 3§éﬁs‘f"?m th% ngh

ST T e

472.PR) - 3-[ (1- |sopropyl 2- 0X0

1, 2-di hydrogw nol i ne- 3-car bon Igam no] 8- azaibl cycl 9 13
b. Prear 11 held .2 ~gimethoxye tam hlawiin hail{ \.Aiﬂ ADYL-450XQs

diltyd@b peimiine-3icayhony hamimod - -8 agatrcyelo[3@. ok ethyl)-carbamic
achl Nethell éss@pr opyl -ethyl amine 5 (O 07 nmL, O. 4 mol ),

A LT L AECH LR OelLl g >sn2d9N3vfa%sOp%aﬁema
(©. 62(tﬁL23 g% M%l?%?é dakd tol2odid dtuBEh R -isdpldpit-2eaprIgpy| - 2

dlhydi'bllngddolmﬁﬁ-nmibomﬁw&cl.ﬂa{(b&ﬁﬁl%&W@Q&Z}d@z@hﬁwy@y@{mﬁ@e@yﬂ -8-

s S SRR 300D 3 i Dot 5

mL) RDAKRE bah. The RIRES Bl bor Rr b, Heesieansessmat ed
I'n vacuo, yielding an oily residue. The 10 resi due_was

tempdra:slsre lovemiight Shomadureoyes dalutadiwitladichlopamethane B0 m) and

SR T ERTPIENT TS e
the o?%@solutﬁ%tﬁ&t év‘ﬁgbrﬁﬂem?n {(ahB) to il Gn oil) & PeeNbAINasiissolved

. Exanpl € 25: %ﬂfhesm of
in 5002 adfcbBs mt@fﬁ)ﬂa thenipuiriieg by pyspagatiyg FLPLO tagyiell diagtitle 5

1nterg;}%?g?%w&z)?a\%%ﬁ?o a¥cd) for 8]281[119;0N4§) %@bj ou118[§)2923 1] oct - 8-
c. PFELARBESHIE 20y BIRSARN 21 (Y5 SRIMA)]3- {84 pidi1-20ixd-1.2-
di M&ulﬁ&{n% 3- Qﬁborrs;lﬂhﬁnw SSctza-blcvclo[?) 2.17oct-8-y1}-ethyl)-carbamic

acid methyl ester
A solution of (2,2-dimethoxyethyl)-(2- {(1S,3R,5R)-3-[(1-isopropyl-2-0x0-1,2-

dihydro-quinoline-3-carbonyl)amino]}-8-azabicyclo[3.2.1 Joct-8-yl} ethyl)-carbamic acid
methyl ester (236 mg, 0.367 mmol) in 6M HCI (5 mL) was stirred at room temperature

overnight. It was Iyophilized to yield the title intermediate as a hydrochloride salt.
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\ O \ OThe title conmpound was prepared using the

nmet hod described in Exanple 24 by replacing in
weza@ad®e24, Step (d), 1-piperazin-|-ylethanoneCH$1906/007284

1- net hyI sul fonyl 20 pi pera2| ne. (mz): [MH] + cal cd

d. S fle 0 P'“-wo ReraZin. L 7 ? (1. R -i‘- 5! I-Ortg)E!-Z-oxo-

1 ;wﬁoﬁ'ﬁ' o]--azam‘[clo[ 2. ]oct——v ethyl)-carbamic
Eﬁ;& hyI car banDyI pi perazin-1-yl)-ethyl]-(2-

{ (ﬂ-@q?e?az%fil yma(nlane F096 8 812 b22n0%0; A 2-HisbydpPotthnahise

- 3-car bonyl )am no] -
5 (0.07aphb?.é yarhel),3nd sodivot tri@cstbiybetdhytllide % amge0.44 ndnmiEngd
O, The ti

addef 8 Soion et srabiPelv At v Nl g deS g -1
dlhycﬁzsqmbmm%cmo 3r15%a%ag] glgzdbﬁby%mﬁfpl1?0&%hy1§étﬁﬁ)c(a98amf acid

- pi per azi n- et harione wi th pi pefazi ne-1-carboxylic
methal7 estiD (Q@U@l @9 4@‘@91) PCT mseHdiehlomnaanca dihg mixture was shaken at

t h al c C33HA9N705S
roons Psdie? sk, 1ol debortaplecino i yielng ey esidies The
10 residd®waOAs036R iHADPNRleofs 4Bl acid €1 ) PlifiPtRPRESardike HPLC,

Synt hesi s of
to yiglg thetitle appeoynd.2 6u/eh IMHEHp balbd fﬁrﬁsﬁl&eNe@h(j?q 3%;Fownd, 595.2.
Retelitgjh ggfggS }%&%épg@%i&%ﬂﬁO%@% Iirn) E)bgr ogw noline
azabi cycl o[ 3.2.1]oct-8-yl }ethyl)-carbam c acid nethyl
ester | oY ONN'---0i~ O N V SO0", OThe title
c oWxtIuple 28a Sypitlgsiy (2656 RY-3riét-isopreimd-2r oxveli 2 idihydro-
15 Exquipblin3-chybonjyl)-amjr oS- axgbiay clai® 2y e t-B4y1} Shglp-[1-0-,
1- meﬂﬁhes?ulfbngzlpjbafahﬁﬂmylbﬂd\yl]-haiﬂiﬂnﬁﬁﬁbmﬁbthgfeslerl'
dioxide. (mz): [MH + calcd for C30H43N506S 602. 29;
found, 602.2. Retention tinme (& . HPLC. 10-40%
MeCN/ H20 over 6 mn) = 2.16 mn. ,\}Exarrple 28: Synthesis

of 1-isopropyl -2- oxo 192 y/\o’qm/?)@g 3 15

car boxylic aci NH Nig”

[ (1S, 3R 5R)-8-( 61- di net hyl car barmylo/piﬁ@er azin-1-y
l)-

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]" calcd for C31HysNgOgS 631.32; found, 631.2. Retention time
(anal. HPLC: 10-40% MeCN/H,0 over 6 min) = 2.11 min.

Example 26: Synthesis of [2-(4-dimethylcarbamoylpiperazin-1-yl)-ethyl]-(2-
{(LS,3R,5R)-3-[(1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carbonyl)amino]-8-
25 azabicyclo[3.2.1]oct-8-yl}-ethyl)-carbamic acid methyl ester

Sea MY
A

The title compound was prepared using the method described in Example 24 by

replacing in Example 24, Step (d), 1-piperazin-1-ylethanone with piperazine-1-carboxylic
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et hyl ] met hanesul f onyl am no} et hyl ) - 8-azabi cycl o[ 3. 2. 1]
oct-3-yl] amde 0''/ S=O N~ NHONN N OO The

W paobe9wenpound was prepared using the met hod PEBUSi0bea)7284

in Exanple 24 20 substituting the appropriate

acid ‘@ﬁ%ﬂ’%ﬁ%ﬁﬁ&ﬁ%@ A}%%é ﬁéﬁkﬁeﬁéﬁéﬁ ony 624.3.

ReterH¥nohd\@nall HPEEaM@MG%ZMeCN/HED 0813, 6 min) = 2.07 min.

1- pi perazi n- 1 yl et hanone was replaced wth

pi per azi ne- -carboxylic acid dinethylamde to yield
titl ound. -{ l\/ﬂﬂlﬁ {84_ thyll-(2-
of i t oli ethyl]-(
%@W 111?025%1[ Eiﬁ 089 ﬁl @?A‘ﬁ?& -%ar 2'5?41?%‘“‘“"1 §-

2512@91%10{%1}9@t-m}§t1wéke%ba§5c pRid Eaa gsder)_ og  and
substituting the appropriate reagents, the foll ow ng
compounds listed in Tables 1-5 vvérq) prepared. In all
of the conpounds of the inventiow, the

qui nol i none- car boxam dg, i s%engp\t/cm\t/he

azabi cycl ooct anyl group 2006/ 094063 o

PCT/ US2006/ 00728 51 e NH /a Q-ON NH N O
(I-c) No. a b X QAaMMtg Fornmula Calc'd sd MH|
[MtH 1 1 2 N S(O 2.NS(O 2CH3 C28H41N506S2 608. 25
608.2 2 1 2 C S(O2N(CH3) NC(O OCH2CH3 C30H43N506S

60‘2h§t1i1€6&£np2)un8 whs @r@%%ﬁk&ﬁéﬁ]etﬂ&@ldﬁsdﬁb@&%%ﬂﬂﬁe 24 by
572.34 5723 4 1 2 N S(O 2 N(OH) 20H CO9HA3NG

replaging. 113@){@;11416@4 Step (@ i\E e@}zznﬂ@plgt PR YL thucgpporphcﬁme—l 1-

B

(anal/ HPLZ: N0-309 MR} Oy &(dGd)) 2= -84 6 N605S 615. 34 615 3

8 12 NS(O2 NCH2)3CH3 C31H47N504S 586.35 586.3 9 1

2 C S(O 2NH NH C28HA1N504S 544.30 544.3
Example 28: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-

carboxylic acid [(1S,3R,5R)-8-(2-{[2~(4-dimethylcarbamoylpiperazin-1-yl)-
ethyllmethanesulfonylamino}ethyl)-8-azabicyclo[3.2.1]oct-3-yl]amide

o,/
5=0
O /\/N\/\N
sea iR e
NH N
N0 0

The title compound was prepared using the method described in Example 24

substituting the appropriate reagents. In Example 24, Step (b), methyl chloroformate was
replaced with methylsulfonyl chloride. In Example 24, Step (d), 1-piperazin-1-ylethanone
was replaced with piperazine-1-carboxylic acid dimethylamide to yield the title
compound. (m/z): [M+H]+ caled for C3,HaoN,0sS 644.35; found, 644.4. Retention time
(anal. HPLC: 10-40% MeCN/H,O over 6 min) = 2.77 min.

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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110 | 0624 N4 N{T@NOLRQEAE), 00NOEB ORET/ US2006CAR 4RSS, 62440 | 6243
111 | 0] 2| N | N{C(O)N(CH,),}(CH,), | NC(O)CH, Cs3HioN,04 608.40 | 608.3
112 O 2 N N{C(O)N(CHB)Z} (CHZ)Z NS(O)ZN(CHa)Z C33H52NgOsS 67340 6732
113 | 0| 2| N | N{CON(CHy),} (CHy), | NC(O)-tetrahydro- Cs6H53N705 664.43 | 664.3

furan-2-yl
114 O 1 C N{C(O)N(CH3)2}' S(O)Z C32H43N5058 62936 6292
(CH,),N(CH3)

115 | 0} 2| ¢ | N{C(O)H} S(0), C,sHasN,OsS 54327 | 543.1
116 { 0 2{ ¢ | N{C(O)NHCH3} S(0), CooH4N5058 57230 |572.2
117 | 0] 2| ¢ | N{C(O)NH,} S(0). C,sH3N505S 558.28 | 558.1
118 | 1] 1| ¢ | N{C(O)OCHs} S(0), CaoH4oN,06S 57327 | 573.6
119 | 1| 2| N | N{C(O)OCH;}(CH,), | NS(O0),CH; CpoHysNsOsS | 64535 | 645.4
120 | 1| 2| N | N{C(O)OCH;}(CH,), | NC(O)N(CH,), Cs4Hs51N;O5 63841 | 638.4
121 | 1| 2| N | N{C(0)OCH;}(CH,), | NC(O)OCH; Cs3HyNgOs 62538 | 625.4
122 | 1] 2| N | N{C(0)OCH;}(CH,), | NC(O)CH; CasH4sNOs 609.39 | 609.4
123 | 1| 2| N | N{C(O)OCH;}(CHy), | NS(O):N(CHa), C33Hs51N706S 674.38 | 674.4
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No.

1121 N NC(O OCH3} (CH2) 2 NC(O) -tetrahydro-

WG 3H64940665. 4 125 1 3 N N{ C( O OCH3R(1ZHIRI0B6/007284

a

b X Q WNMI .

f ur an-

2-yl

Formula Calc'd Obosd MrH [ MtH]
C36H52N606

NS( O 2CH3 C33H50N606S 659. 37 659.4 126 1 3 N

124

O] OCH3} (CHZ) 2 Ng( Oy CH3C34H50NG05—623- 4
No. Qz‘% X 2N N C( O OCH3WCH?) 2 NC(O) NF@%I.E&SMQN%_,?]% g}’i‘;{]
024, 4062441281 FCHD)2=S(O2
124 | G2 5 NSO GLECES, @&@_2 ?559 :%%P@Eré}@ﬁ%(lo 5654
rgab A iAo g & { CHZ\ 2 N/ 120 C
125 6%%”%’@08@@?@2( 6 6353’53%@5565‘ 65937 | 659.4
126 | (|G N&@U@c%gé{% JP@(M@HQ OCH3} -| AN CH3ZZ 40 | 623.4
F5BNTO6S- 68841 4 Ry 2NCQHR) 1321 1l C
127 ﬂ{o?cx W@}OCW@)@J\Q’?( ]5N606 649:gN639. 4 624.40 | 624.4
i ] O OCH3
128 %ﬁm@@éﬁsc@z AR g b D) e ol §633 | 6164
129 fﬁfzcx@ ﬁﬁ{‘ P NS(SfQeH3 C32H48NACHELER0:B6 69938 | 644.4
1138 1] CHONCE) cHril (CH2) 2 NC(O) N CHR) 2 C34H51IN704
130 ﬁZ% ApNESOACHIRE 17| B(N:2N{ C( O) CH3} (| CHlI2:ReY O)|GiBRB4 | 630.4
G33H4BRNADENEEE) 39 609 4 137 1 2 NN C(O) CH3} (|CHR) 2
131 | NG(Q NCE@IANENG04 | BPEOBY(GBR. 4 13BHLNOM | 688.40 | 688.4
Q) CPRELNCER) 2 NS(O) 2N(CH3) 2 C33H51N705S 658. 38
132 qs_% N{G@)QCH:IN N{ CNO(CMITHCH?) 2 N6 BsN:O r anye3o@o | 639.4
PBOENOAE) 42 649.4 furan-2-yl 140 1 2 N
133 gh(d(g REGIQ)CER) )2 NS( OS2028( O) 2- C3LBONGOLS2 [#38.334] 659.4
7. 2| (GEHBNIAL)11, 3 N N{C(O CH3}((DH2)2 NS( O) 4CH3
3 : 5 2 33
135 IN{qu‘E RHRO) CHi Y CHANC 8 Heh3rao \rf?@&l 808: 40 |6BBA42 | 622.4
1 02 C S 4
o | 11 R AR REEI GBI T2 CHigRones, 10087 [
137 | 1629 NBEN 6A®)@H;} 4@);1 | NCEOMHBCHN] C( O ¢ @a@}a@@m)z $O8p2 | 5934
4 D 471
B R G A S
139 165&:2.1\]4 N{C(O)CH; }(CH,), g?;ﬁ;*:‘;frahydro' Cs6Hs5,NOs 64942 | 649.4
140 | 1| 2| N | N{C(O)CH,}(CH), 1(\312(0)2CH28(0)2- CyHsoNsO4S, | 707.34 | 707.2
3
141 | 1| 3| N | N{C(O)CH;}(CH,), | NS(0).CHs CyHsoNsOsS | 643.37 | 643.4
142 | 1) 3| N | N{C(O)CH,}(CH,), | NC(O)CHs Cs4HsoNsO4 60741 | 607.4
143 | 1] 2| N [ N{C(O)CH,}(CH,), | NC(O)NHCH; C33HaN,0, 608.40 | 608.4
144 | 1] 2| N | N{C(O)CH;}(CH,), | S(O) CyiHysNsOsS | 60033 | 600.4
145 | 1| 2{ C | N{C(O)CH;}(CH,), | S(0): C3sHoNsOsS | 628.36 | 628.4
146 [ 1] 1| C Iﬁ(%(}cl)))CHﬁ(CHz)z S(0) ColloN:0sS | 61435 | 614.4
” 3
147 | 1) 1| ¢ I‘I{;fég))cﬂs}(CHz)z NS(0),N(CHs), CollsN,OsS | 67240 | 6724
= 3
148 | 1] 1] ¢ I\II\I{((EJ(I({)))CHMCHZ)Z NC(O)OCH; CuHaNO, | 62340 [ 6234
= 3
19 1] 1] ¢ T\II\;((C(J:(H(Z))CHz}(CHz)z NS(0),CH; ChHNOS | 64337 | 6434
150 | 1| 2| N | S(O),N(CH:)(CH,), | NS(O).CH; CsiHygNsOsS, | 665.32 | 665.2
151 | 1| 2| N | S(O),N(CH;)(CH,), | NS(O),N(CH,), C33Hs51N;058 658.38 | 658.3
152 | 1] 2| N | S(0),N(CH:)(CH,), NC(O)OCH; CaHisNgO6S | 64535 | 645.3
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“N(CH3) 148 1 1 C N{C(O) CH3} (CH2) 2 NC(O) OCH3

C34HsoN60s 623. 40 623. 4

WOR@E) 068} (CH2) 2 NS(

“N(CH3) 149 1 1 C

-N(CH3) O 2CH3 C33H50NGOBSI/64BN@T7284
643.4 150 1 2 N S(O) 2N( CH3) (CH2) 2 NS(O) 2CH3

TTABNGU6S2 665. 32 665. 2 151 T N Calod TOnsd
No. | a4yl ¥ NQCH3) ( CH2) 2 NS(®) 2N( CH3) 2 C33I-MQ]\IF@6®1658“§]_8H] [MA+H]
53 (D) (CH2) 2 TNCGOREES
153 | PRALN b RENNGENCH: GW VO 20067 629.36 | 629.3
154 | BCI/N S3ADRI@BIREN,), NOS@D(CHTal ¢’ d QSN GHESAN, OB W 4,35 | 694.3
:U,_ T N o\ U) CH3 cH2 =
155 | NI G CToEUARE0sS RODISRE 679, 5 NGNS | 6837 | 6433
156 | BN \IS@W(WO?HZ)J\B(T@)(@)I@HH)Z CS% 6064437 | 644.3
-694—3 10 1 NI CIC\\DI\I/("I-IQ\/V”L/‘_ I\I(‘/P
157 | G3dHs %\%’%ﬂé@@r AEQNEE 2 N g ;@@gg;m ?Oéﬁi) h708.3
NEHo) C32HA9N7A5S 644 .37 644.3 70837 3
158 | 1 2 ’C S(C@MNWQG%Z@)W@%( G§s§5M3Nm§Q 685.3
NCGHR)}— 158 1 2 N SUAMREGR) (CH2) 2 NC(O) - t et rlahydr o}
159 | 1G5 6D REDEECERECH: (85(Q):CHat@NCHL |[IC:Ebe%0:% N 74330 | 7432
( ) 5 SO 2CHT C32-58N6C8S
to0 | AP N%?é&%éﬁ»a AR N ) (BT PR T | o103
161 | 932KBD S He(OH B4 @f@)zs 161 1 2 664.33 | 664.3
(D) 2NNEEB) (COHR) 2- $(0) 2 664. 33 664 FREES
132 14 DREVAREHDEI),- 1 SEOB( O) 2N( CH3) ) [265630. 3850.3
162 | T
y 'dg N(@H3) C31HA7NG06S2 163 1 1 (%@QS%—B)(CHZ) E
05193, NS BHSOIB0 6 SAOIDCH, 659. 3 83927C 659.3
163 sé?’)o HEOHR) NC(O N(CH3) 2 0313H46N60"§\l§gé53§§1 45 4 1B5
164 | 6 22 (G N@bg}:ag}%} NCNO(ORGAEL -30HA4 e IR 60 . 3%1682- P615.4
166—0-2 CCLOFNCCH3)-2) NGO OCH3 | C32H46N605 1595 37
165 | §4 1| Nis).GH) C N{qﬂ%{@%@a} NC{ a2 683 | 6012
9 .37 N{ CHA N( )
166 (E:ZJz ucjr ﬁ%@)@&c&% 0 | MOMEH) N TG, [0 N G935 {595 4
167 | 0| 2| C | N{C(O)N(CH3),} | NC(O)CH, CiHigNsOs 579.37 | 579.4
168 | 0{ 2| C | N{C(O)N(CH,),} NC(O)N(CHs), Ca3H N5 0,4 608.40 | 608.4
169 | 0| 2| C | N{C(O)N(CHa), NC(O)NHCH; Cs.Hi7N,0, 594.39 | 594.4
170 | 0| 2| C | N{C(O)N(CH;),} | NS(0).CH, CaiHuNeOsS | 615.34 | 615.4
171 [ 0| 2| C | N{S(0),CH;} NC(O)NH, CyHpNsOsS | 587.31 | 587.2
172 | 0] 2| C | N{C(O)N(CH3),} NC(O)NH, CsHysN;0, 580.37 | 580.2
173 | 1{ 2| N | S(O),N(CH;)(CH,), | S(0)z CsoHysNsO6S, | 636.30 | 636.2
174 | 1| 2| N | OC(O)N(CH,)(CH,), | NC(O)CH; C33HsN¢Os 609.39 | 609.4
175 | 1| 2| N | OC(O)N(CH;)(CHy), | NC(O)N(CHj), C34Hs;N;O5 638.41 |638.4
176 | 1] 2| N'| OC(O)N(CH;)(CH;), | NC(O)OCH, CuHiuNeOs | 625.38 | 6254
NC(O)t -
177 | 1] 2) N| ocONCmYCH, | pAONevdo ¢ g, | 00541 | 6654
178 | 1] 2| N'| OC(O)N(CH;)(CH,), | NS(0).CH, CiHusNeOsS | 645.35 | 645.4
179 | 1| 2| N OC(O)N(CH3)(CH2)2 NS(O)ZN(CH3)2 C33H51N7Oss 674.38 674.4
180 | 1] 2| N' | OC(O)N(CH,)(CH,), | NC(O)NHCH; Ca3HysN;Os 624.40 | 624.4
181 | 1| 3| N | OC(O)N(CH3)(CHy), | NC(O)CH;, C34Hs50NsOs 623.40 | 623.4
182 | 1| 3} N | OC(O)N(CH3)(CH,), | NS(O),CH, CasHsoNeOsS | 659.37 | 659.4
183 | 1| 2| N | OC(O)N(CH;)(CH,), | S(O) CsHysNsOsS | 61633 | 616.4
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169 0 2 C N{C(O N(CH3) 2 NC(O NHCH3 C32H47N704 594. 39

594.4 170 0 2 C N{C(O N(CH3) 2} NS(O 2CH3 C31H46N605S
W®B1H68%0635. 4 171 0 2 C N{S(O 2CH3} NC(O NH2 PCT/US2006/007284

C29H42N6058 587.31 587.2 172 0 2 C N{C(O) N(CHS) 2}

COMNH2Z—C3HHSNTO4T 58037 5862 —¢73—121N— d
No. | aSbOK2Mg CH3) (CH2) 2 (W) 2 C30H45N50658106 Forafia6 36> I‘P
+H
F2 NSO NCCHR-(-EHR -2 NE(-O)-CHB—E33H4BNEO5—64 ]
184 | 1506C4 O 38 N %@3(@2)2 NC( P ARIGHS).3 c:ﬁﬁ%\rc%”
38,4 (éﬁ ¢hS,- 1 &Yy X O NEeH3) (S22 NELE) 6304
185 | 1C3BRFM Sk §(3 17712’\!% i@:%)
N O) H(CH, eg_& 0O. 4ICE§§@§ TUN Bsgad | 688.4
186 | 17 78C7 pzcm N8CH3)( )2 NS(0) 2 8NG06S
6 1R O N( CH3 595. 5.4
187 | OPEPN] %?ﬁ%@)@ﬁ%mn L SN L T
188 | 002 ) Nﬁ@m CENETD: NI RNEER)C33HADRIIBNE24. 40 68040 4 624.4
189 0*~22N O R Ty KL B ( 1) 2| N Bt | Lo | BT1.4
190 | oC3BKE 658,37 éE'@(QD-tem@sdrm- CHja)Smrf@) ®51.4
5( ogd: Qj(%@&l%lﬁg%% 61 BrBP-H16. 4 74%@%@/ 094063
191 | OP TNLUSEIO@)GK@@KQBAZ I\NS(QizCEH3X Q W MG HENtS! a| 6al.84 d 631.4
JJ:U' i\_a.|Lrnn.|L 1 U}I_d(_r\ )If“llﬁ\Q_ L M\ D
192 | 0L g A OO G e SN G)gh | HCHRROS  Tet0 % | 6604
193 | oCh) N(L@@‘)’)ﬁ"@@r(éﬂ@ ([Qve(@B@aAEN506 S| 638,,.840,630/ 410.88 1840.4
17( N LCON N 2) 2 '\Q/O},?—k\fé )2 r‘Q_/II_ILITS%I\gn@g
154 | 0685 RIS 6 5] JODI 0) N CHep s NCHEY B 6094
195 oﬁzﬁ@&@@)&@%icﬁlz SPRs®),i88 0 2 N6 .SF3) 64385 7 645.4
J NCCH3) 2 CI3HA9ONZ0E 624,40 624l 4 189 012 N
196 | 00Z] 1) WQ@@S{@ NCF@ocH3  C32HueNE0B=H1S36 | 64231 [ 602.2
190 Z etranydro-
197 1 0c3b ggﬁg 40 65§ %urgﬁ(?y CagaNa n| OO [ 6162
THABGNGO6S 631
8 | 0} 6pCt @@M.@acﬂs RIS o BNy oo
D 1950 OrNCro |9
199 | 1P3b NI FHIEOB10. 38 61D 194 0 3 N CULENCre) (bker 3 o522
200 | 1NE{ Q)| S, @3 HABNGO5| BOA)BECHND. 4 | CylLeN:O,S | 61135 | 6114
201 | 1| 2| N | S(O)»(CH,), NC(0O)OCH; C31HysN506S 616.33 | 616.2
202 | 1| 2| N | S(O),(CH,), NC(O)CH;, C31HasNsOsS 600.31 | 600.4
203 | 1| 2{ N | S(0),(CH,), NS(0),CHs CioHasNsO6S, | 636.30 | 636.2
204 | 1| 2| N | S(0),(CH,), NC(O)N(CHs), Cs2HysN6OsS 629.36 | 629.4
205 | 1| 2| N | S(O),(CHy), S(0), CooHpN,O6S, | 607.27 | 607.2
206 | 1| 2| N | S(0),CH,C(O) NC(O)CH; C;5:HsNsO6S 61431 | 614.2
207 | 1] 1| C | S(0),CH,C(O)N(CH;) | S(O): CaoHN,OS; | 635.26 | 635.2
208 | 1| 2| N | $(0),CH,C(O) NC(O)OCH; C31HasN-04S 630.30 | 630.2
209 | 1] 2| N | S(0),CH,C(O) Ef;?z'_t;l“ahydm“ Col N0, | 67034 | 6702
210 | 1| 2| N'| S(0),CH,C(0) 1 S(0) CooHaoN4OS; | 62125 | 621.2
211 | 1] 1| C | S(0),CH,C(O)N(CH;) | NS(O):N(CHs), CyHisNeO;S; | 693.32 | 693.2
212 1l 2 N S(0)2 I;(Il?a(r(l)-ét—eyt;ahydro- C32H45N5058 628.31 628.2
213 | 1] 2| N| S(O), NC(O)CH; CoHuNsOsS | 57228 | 5722
214 | 1] 1| C | S(O),N(CHs) S(0), CosHaoN4O6S: | 593.25 | 593.2
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195 0 3 N OC(O) N(CH3) (CH2) 2 NS(O) 2CH3 C32H48N606S
645.35 645.4 196 0 2 N OC(O) N( CH3) (CH2) 2 S(©O) 2
WE3DWBNEDES 602. 31 602.2 197 0 1 C OC(O) N( CHRF/US()/®) 7284
C31HA5N506S 616.33 616.2 (CH2) 2N(CH3) 674.38 674. 4

198091 C OO NCH3) - NS{TO 2N )2 C33HSIN/PESc'd | Obsd
No. | aIHR) EN(CH3) 199 1 W N SCH2C(O) NA{e) Evmda 1 HadNaP4 Pu+a)
5823258222664 DL,I'ILL{U) ) 579.24 | 5792
215 | 1L 60045 611 95 |10 201 L 2 NS L3
216 | 1N ©) RPN EH TSNS 0BSOIBIGE)616. 2 CMANDS: N 65131 | 651.2
S( -I\IIILIL Iv\r\)r\ Mfllmrr\BGSS UF N1 AN A ono - n82
217 | 1N SEOSEQEHR) 2 NS( O e e L il b
218 | 112 PNNGE(©) 2(CH2) 2 NGI<SOONCEEB) 2 C32HAShERERS 6205828 | 588.2
6520-4 205 1 2 N S| NCCHERNR AR O) 2| CROEKZYA 06 SR06DN | 508 4
219 | 1537N2 OG0 1 2 N S(|QuReH2@(O NC(Q CH3 C31H43N506S
5TH 07 1 §of; S(O) 2CF2 RDSS(5B28 | 5732
220 | 1PERCINCRNE S o X% > s 1C(7er\f’\1g(m96m§)2);@
221 | 1NQ @)@@d@)}%ﬂ-ﬂSl\EO?@S@Q@‘I@U%SO. 2 C@%@N@é N[ 63134 | 6312
SCO4CH O NSO - T REIGO, 0- 34 4 D568132 | 568.2
222 15%’3.29Q£Pn 2-yl 21 {1@2 N'S(Q 2 3&( !Gz(op
223 | 102DRA@EOTS2 621, 25 NQ@)@H3211 1 1| GollN:Os | 55231 | 5524
ilaNaVTa NaVallla W\ N\ NI/, AN DN OLID\ A NN L ILAOMAAT OO0
PO 4C1IZ.C(O) 1 \.II_IO) I JZ UPZFAONOU 7 SZ 8 3554 657.4
904 1623N2 Mf{%%\l "N S( t et rahydr o- C32H4'Ng7(5)
$28. 3100 furant2-yl 213 1 2 N Sy o o
%ik T3 7593. Ph C@}e ghtg \lNov 006/ 094065 > | 2074
225 |1 o I
PCIT/ L'&W284 cal ¢ X 6@/6%8?“ &éorrml a d
oS QMFF] [VFHT [ S{0) 2 C27H38N4 652 579. 24 | 54038 | 6414
226 | 1225N1 2.9\ 216| NCIOXCHS( O) 2N( CH3) N%% 2N( CH3) 2
C30HUeMeB6S2 /651. 31| 651. 2 217 1 2%@(8 @s 0) OCH3
FAINGO6S 588, 29 5&8(@20}2318 T2 NOC(O NS((Dp2TsB | 677.2
227 1(29N410 ¥ . 28 b88. C3,HagNeO6S,
» NC(O)CH; 655.37 | 655.4
28 | 1)3|N| 4% Ng CHsqNGOsS
/ NS(O).CH, ‘ 69134 | 6914
29 | 1/3|N] 8§ NQ/ CsHsoNOsS;
NC(O)tetrahydro- 67741 | 6774
. /U\ furan-2-yl
230 | 1] 2| N | o~ >N 8
s CoHsNOy
o) NC(O)CH, 62139 | 621.4
231 | 1| 2| N ;ﬁo/U\N -
Q CaiHLsNOs
o) NS(0),CH; 657.35 | 6574
232 [ 1] 2| N ;ﬂo/U\N 5
s CosHNOGS
o) NC(O)CH, 635.40 | 6354
233 | 1| 3| N ;ﬂo)kN 8-
s CasHiNiOs
) NS(0),CH, 67137 | 671.4
234 | 1| 3| N }(OJ\N -
|:> Cs4HsoNgO6S
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219 1 2 NOC(O NC(Otetrahydro- C33H45N506 608. 34
608.4 furan-2-yl 220 1 1 C OC(ONCH3) S(O2

WE2OHOMD6S 573. 28 573.2 221 1 1 C OC(O N( CHXT/US2006/007284

NS( O) 2N( CH3) 2 C31H46NB06S 631.34 631.2 222 1 2 N
0c(O) NC(0) OCH3 C30H41N506£§§ %2 568.2 223 1 2 N
0C(O NC(O) CH3 C30H41N505 8% 552. 4 NC(O)CI:I—B
657.35 657.4 224 1 2 N O, SO C33H48N606 o/

:,0°S, -

NC(O tetrahydro- 697.38 697 4
furan- 2-yl &6%2%068@@’@641 a 226 b2 N O S~ N~
NC( O) CH3™ C33H48N605S CH3 677.32 677.2 227 1
2 N (r), SO N~ OGSWNC(O)CHS 655. 37 655.4 228
1 3 N0, SO Na 05S NS(0) 2CH3 691. 34.4p91.4 229
13 NOS N HSMN6O6S2 0 NC(O)t et rahydro- 677. 41
677.4 0 furan-2-yL’\230 1 2 N,- QJ~ DA C37H52N606
NC(O) CH3 621.39 621.4 231 1 2 N s-QIN- -\ |\~~/// /
C34H48NBO5 0 NS(O) 2CH3 657.35 657.4 232 1 2 N .

|\|p3rsllnnl\|ﬁnar‘ o\ A e \Wa l sl AZe ) N, N a Y ALs ) =S Q’)D

N-G33H4BNGO6S—0— ,mﬁ O-cH3 354
No. |aNH|Qk N " C3sH5ON605 0 NS(0) 2djgn‘§‘75fr37 67 ﬁgf 213{1;11}1]
25 [ 1 1Y 4oy, T R, CuHiN;0.S | 558. 30 5583
236 | 1| 2] s(0), 4-CH,NHS(0),CH, | CsoHasNsOS, | 63630 [ 6363
237 [0 | 1| 80), 3-N(CH;)C(O)CH, | CooHaN;O5S 572.30 | 5722
238 |0 | 1] S(0), 3-N(CH,), CpsH4N50,S 54430 | 5442
239 | 0 | 2 | S(0), 4-0H Cy7H35N,05S 531.27 | 531.1
240 | 0 | 2 [ N{SO)CH:}(CH). | 3.0C(0)N(CHs), C33HsoNgOgS 659.37 | 659.4
241 | 0 | 2 | NS(O:CH:}(CHa): | 3.NHC(O)CH, CaHygNgOsS 629.36 | 629.4
242 | 0 | 2 | NSO)CH}CEY). | 5 coNm, C3HigN:OsS 61534 |615.2
243 | 0 | 2 | N{S(O):CHs}(CHa): | 3.N(CH;)S(0),CH, | CooHlsoNeOgS: | 679.34 | 679.2
244 | 0 | 2 | S(O)(CH), 3-N(CH,)C(O)OCH, | CaoHarNsO6S 630.34 | 630.2
245 | 0 | 2 | S(O)(CH,), 3-N(CH3)C(O)N(CH;), | Cs3sHsoNsOsS 643.37 | 643.4
246 | 0 | 2 | S(OY(CIL), 3-NHC(O)CH, C31H,sN5058 600.33 | 600.2
247 | 0 | 2 | S(0)(CH), 4-CH,NHS(O),CH; | CsiHetNsOgS, | 650.31 | 650.2
248 | 0 | 2 | S(O),(CH,), 3-OC(O)N(CHs), C3HyNsO4S 630.34 | 630.2
249 | 1 | 2 | N{C(O)OCH;}(CHy), | 3-N(CH:)S(0),CH, | CaaHsNeOsS 673.38 | 673.4
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5 %(NA%\Q—XQW
(I-c)
)N\ 0
No. a b | X |Q w
3906 [0 |2 |C | N{S(O),CH;} NH
397 |1 |2 |C | S(O)N(CH;) NH
398 |0 |2 |C | N{C(O)N(CHa)} S(0).
399 |0 |1 |C | N{C(O)-pyridin-4-yl} S
400 [0 |2 |C |N{S(0),CH:} NS(0),CH;
401 |0 |2 |C | N{C(O)CH:} NC(O)CH;
402 [0 |2 | C |N{COH} NC(OH
403 [0 |1 |C |N{S(0),CH;} NS(0),CHs
404 |0 |1 |C | N{C(O)CH:} NC(O)CHs;
405 |0 |1 | C | N{C(OH} NC(OH
406 |1 |2 |C |N{C(O)CH,} NC(O)CH,
407 |1 |2 |C | N{C(O)H} NC(O)H
408 |1 |1 |[C |N{C(O)CH,} NC(O)CH;
409 |1 |1 |C |N{C(OH} NC(O)H
410 |0 |2 | C | N{C(O)N(CHa),} NC(OH
411 |1 |1 |C | S(0),N(CHs)(CH,),N(CH;) | NS(O).CH,
412 |1 |2 |N |SCH,C(0) NS(0),CHs
413 |1 |2 |N | S(0),CH,C(O) NS(0),CHs
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WOR@ED40py/ri din-4-yl} S 400 0 2 C N{S(O) 2CH3} NI/TR0HB 7284
40102CN{C(O)CH3} NC(O)CHS 40202CI\I{C(O)H}
NC(O H 403 "p.l k,qL\li (O 2CH3} HS(O2CH3 1404 0 1
N{ C(O) CH3} INSTONCH3

408 1 1 C @p)cHs} E))CHS C(O H
NC(OH 410 C N X 411 1 1 C
S( 0 2N( CH3)(CH2)2N( Y NS( 0 2CH3 412 12 N SCH2C(O)
NS(O)2CH3 413 1 2 N S(0) 2CH2C(O) NS(O) 2CH3 86 WD
2006/ 094063 _PCT/ US2006/ 007284 No b w4als 1 2 N
ofxample 22pRadigligand; BindingAsyayyn S e ﬁ*gﬁf“é i%cw ors7
a. Mgmér%@ I(réaarathQ-ﬁq‘ﬂQa Z O Hy 416 O N,," 0=5=0 417

HEK-293 (human embryonic kidney) cells stably-transfected with human 5-HTj)

4050 1T C N[CoO H; OH 4061
2 C NGO Qa) NG0B 407 1 \ﬁwng} NC(O) H
N

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
Eagles 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 units) 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-Invitrogen Corp.: Cat #10131)
to the medium. n

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 mL 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-hydroxyethy1)-1-piperazineethanesulphonic 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/1 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.
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418 0 -Ni,,/ S NO 4190 --NO 4200y N--0s:z-0O
O 'NO421 01s 0 OO J7i,,, O 4221 " No s,NN
W@Z000»@606/ 094063 PCT/ US2006/ 007284 No. a Z PCT/UEB04/007284
o JNS, Nomi Nom Exanple 29: Radioligand Bi nding
b. RAGSHYardBiddidEHNsedysHuman Receptors a. Menbrane
Preparation 5- HT HEl R-293 (hurmn errbr oni ¢ ki dney)
c e Riadiokigaisl hinding assprc verg pRFformetimeln (dpep well

ol BEFERR ke e (P a:??&o%é%g%’vgﬁ%? PRkl Biojaing 2 ve

mentBriihl pr6teBSIA ) mMEFEPBS QW7 .1 feohtazidhg D]0asksbdvine serum albumin
Dul becco's Mdified Eggl es Medi um (DVEM cont ai ni ng

(BS 4). setushpn bipling sudics fonietopimagion oAKs Rolwevehthe rada@lgand were
| nwi b
pert L R O B S BB o

activify B2CilHimol) 20842 different cobaéntfliOASrhging ok 0001 ulvBABenM.

and 10 (100 units) penicillin-(100 g) streptonycin/n
Displagemes asps dorodpiamaption.of ek valussofgpmpaunds o pgrformed with

Cun 01 SEUPRIEl A B LTI Pl

frorrgl(n‘rng-ethuMJ n (@ BCO Invitrogen Corp.: Cat #10131)

Test compounds were received as 10 mM stock solutions in DMSO and diluted to
400 pM into 50 mM HEPES pH 7.4 at 25°C, containing 0.1% BSA, and serial dilutions
(1:5) then made in the same buffer. Non-specific binding was determined in the presence
of 1 uM unlabeled GR113808. Assays were incubated for 60 min at room temperature,
and then the binding reactions were terminated by rapid filtration over 96-well GF/B glass
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 radioactivity. Plates were dried, 35 pL.
Microscint-20 liquid scintillation fluid (Packard BioScience Co., Meriden, CT) was added
to each well and plates were counted in a Packard Topcount liquid scintillation counter
(Packard BioScience Co., Meriden, CT).

Binding data were analyzed by nonlinear regression analysis with the GraphPad
Prism Software package (GraphPad Software, Inc., San Diego, CA) using the 3-parameter
model for one-site competition. The BOTTOM (curve minimum) 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 ICsy values, and the K4 value
of the radioligand, using the Cheng-Prusoff equation (Cheng and Prusoff, Biochemical
Pharmacology, 1973, 22, 3099-108): K;=1Csy/ (1 +[L]/K4) where [L] = concentration
[*H]-GR113808. Results are expressed as the negative decadic logarithm of the
K values, pKi.

Test compounds having a higher pK; value in this assay have a higher binding

affinity for the 5-HT4 receptor. The compounds of the invention which were tested in this
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Co QB-At%éggﬂae?stcpgpr opyl e ﬁﬂ@%@?ﬁ{a a(?fgs (Axygen) in
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Step ok the e PAPISERHOR veere B@f,i?nne%nufs%u Shglﬁ s, the media

I of ’

s Sl AL LR 6 PRI Sl Bt it
salifeAdEBS ) dlive bﬂtm,oncﬁiuyérSNasUlfted(ﬁgztge#f[ﬂf@dlﬁrucabegltatlbn Cells were

activity -82 at 8%&Ng|fferent congcentrations
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preppffipfl BRI, bofhsBl QR UBIUE AT ERRRBAAS olifE Bing S-HT.y
receptiofd. er ent concentrati ons of conpound ranging 10 from

10 pM - 100 M Test conpounds were received as 10 mM

b. Re#RGKaEOBMEIneNssayd DVSO and di | ut ed to 400 Minto 50
mV HEPES pH 7.4 at 25C, contai ni ng 1% BSA, and

seRagdiolighnd hinding asspys Wyremesirmedia 5?6nW?1|11 polynrepylsne pway plates

s det.e ence
in a SRARESNohinte S1 ) PkoiEn B S BT ORI RETOC
50 nl MEPESHHI 700 Roht@ines @025% B agag blffan Sahﬁatibrﬂﬁhdﬁgg studies
reactions were termnated by rapid filtration o

for dpgermanationpf Bq galagssof the pastioligand srerpparfassed paisg éﬁﬂ “GR65630

er%n%‘?merelg%e Scierices ﬁ{%., ']éjo%&)h, ﬁQ & eﬁ@@f ﬁﬁ 1, Ebeclﬁc 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
[*H]-GR65630 at 0.50 nM and eleven different concentrations of compound ranging from
10 pM to 100 pM. Compounds were received as 10 mM stock solutions in DMSO (see
section 3.1), diluted to 400 pM into 50 mM HEPES pH 7.4 at 25°C, containing
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Aty 0/
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(1) st aleB SR DRG0 Comel mEgHeiny ng ) Bk 5114808
memB¥4hd Ieadﬁ)qlgand 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 Medium (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% CO,, humidified incubator at 37°C. Cells were grown under continuous selection
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Bound radioactivity was quantified by scintillation proximity spectroscopy using the

Topcount (Packard BioScience Co., Meriden, CT).
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at 37C. I 1's were grown under “conti'nuous ‘sel ection 91
0.5-Qpprod/8)2n94ieBE T pPES200HI0RTZIRE fropr axsif @ thybowtd. 5, typically

Pt enet i G (800 g/inL: @BCOInvitrogen
rmg@%rdﬂpém%@lﬁgﬁtﬁfgﬁté?o the nmedium b. Cell Preparation
Cells were grown to roughl y 60-80% confl uency. Twenty
totvven rior to assangcells wer e
1

s
?& ‘(/vv}zcﬁg "ﬁff’d{’f)ﬁage ap dsrayrnfiinbibitimenf Botassinmilog
o in Whiole (ls Expryssiop the hERG Gandige Potassigat Channel

ﬁi %?1?)2 16885 DR SRhs o B R BB Prebleseddinmp Gail
Robéi@bnﬁﬂﬁh@@ﬁvdﬂﬁ%r of a8 6ndi® éél@shwa_re%%gil ihle %ﬁ%e%@?r Oa%evﬁ%ﬁt £

i ncubated for mn at RT and then
needed. {sills yeraemandidcad ragiagad 1mlau1b'e"¢w'sddbdhﬁsdj Epglos Madiune 512

suppie%ua f e‘%llrt‘}gﬁ%g/oﬁeg%ﬁe LY ; ;{7@? p(]gggg%g%%{cglk %lp W@eeﬁig:eded
ontofp@ 3/ Ty-B-19dikk bO {%@ﬁh@) é'o%f@d Ahe cg*fkgﬁfﬂ%aﬁl% nﬁﬁaﬁl LS ?:g[}%ﬁgng 2

the pell et was re-suspended I'n” pré-wa
mL rgcdmml) aitq dﬁnsmﬂmmnablbd@dlated] uealisa:b ®atselpeted for3vﬁ6-1é22§l Voltage-
mar ked as tine ze

clams RS Tae Ve “@gﬁwﬁﬁﬁmﬁfc{ R lftﬁ‘ér Skl anvigomantan 37°C.
ablEXt@acgllulﬁii soltiskwas Bhshr Bt 1dastede seéddssééﬂi@@c when

Cells were resuspen at a concen rat on O
not in gsp. Fh¢ pxitacellilar smhmomrmmdne(dfﬂﬁ)l) NGl 31 A1 bYf E&a1, él .8),

MeClyBRisE Ty, e s dytoesisedegnpsonhadis i (EPES)
(10), p207. @ hFANAGE SBiYe HQFRBTuIMSIRich NS i %Q@%@% W@Q&J ¥ ‘

cl ase Activation Assay Systeniw
composMbovsBonRiEeliim Esamoink, ffem whidctein dosed o theBe&draihg chamber

at appr o;dmﬁeclc %rﬁd mﬂgmn Tfl(l?:] Sltrrertg rﬁj flgrcstoﬂlr‘u%g v&f’as Ip?%ta;elzllc glll(?u%?ed and
stored at -20°C until the day of use. The intracellular 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-hydroxyethyl)-1-piperazineethanesulphonic acid (HEPES)
(10), pH 7.2 with KOH. All experiments were performed at room temperature (20-22°C).
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20 Cells were grown and prepared as descri bed above.
Final cell concentrations in the assay were 25 x 103
weeib®daved | and the final assay vol une was 100PCT/UT®86/007284
conmpounds were received as 10 mM stock solutions in
DM@ cofbrsipsh WRicH R Tk Mtege sde@edriveiditiinSieptt o dredbrding
25C, containing 0.1%BSA, and serial (1:5) dilutions
chambhiegnd peafised wntmleougbfnéhwhmeﬁealsmc famagibetsen tha wlliagd the

patcr R ey e gt P A MR g chlelhfensi gagtess

clamf Mddb] With (RSA®#Y] hal@ing Pbichebl HNSY mA Afidl stable whole cell
concentrati on- response curve (10 pMto 100

currenhwawmbvedsrth@oeé}swqm exnosedpetegiaompoRg. érhle ﬁt@@é@tﬂéfaltage

ki 1
protofgh e aacroRy PR e ereRsEr T o o 7 p 26 maf okt B8, epglaize
to -5 @H‘N &1 5(s38 aldd Bh BREkmni tH tlﬁeh&iglﬁzﬂ&@ltﬁh@f)&eﬂtidll 80 @n‘ﬁ)i(ﬂhls

well. The plates were seal ed and incubated at 4C
voltage ercm@h was B ®oe Aery 48isentr 067 Hz). Reak qyignt ampliadesyluring

e T SN AR Pk By
conc& R0 D49 6B 1 Rl pEPROADH D RBck1ls Thres mimmey! fdlowedMl a 5-minute

produced per nL of reaction was extrapolated fromthe
washosperisklan therahsenge vé corapainddFimglly @ positive eryttiol (aisapride, 20 nM)

was S5 B i o R ot St o Arate R Y Ay 8120

mvV ééh@@d%?ﬁﬁ R Bhanelf L4aHiS e R GK 8GR abS bt ebnt. hme%tdpafaam 80 mV
si gnoi dal dose-r esponse nDdeI (slope 5 constrained to

resultsrintapoutvrnd énlcgnrgat, as theeheaped recoera sropEnsaivatipnerd t he
d .ﬁgatlve decadic logarithmof the EC50 val ue, where
CACHYHBS | s the effective concentration for a 50 %

e Bl RERNN F8des TAShg GRIMRpdIAM SR phhictvdtg datelthidbe ising
pEC50 value in this assay have a higher otency for

pCLAYBhsoftwege.tThe conteiiand dest prtiste darmwemxpolm @riigip®eOriginLab

Corpgﬁi?}%} 2 t?%ék’l};@g? ﬁleﬂlil(ﬁgldtlsg cullirg{}{ Hop étu%i%ﬁ’ie%%( hoﬁn?a!lized to the
initif Q%Ent%h@hc@ iR B 4b8&hcR b@%@r‘nﬁouﬂﬂa d‘h@n&%ﬁﬁ@ed/ &Lﬂc@t means and

ranging fromabout 7.0 to about 9.5, typically
standaad girony {61 cank edrslition7weretcalcaladadk an@ Hottedhgrgys ghedpme poprse of
vitro Voltage C anp Assay of Inhibition of Potassium
theeIX ﬁ“ Brrent in Wole Cells Expressing the hERG
GrifiRk a%pd MANCHARBE the bBsdptka K1 c@ednk ﬁﬁﬁlhﬁbﬂlsyafter the
trans ected with hERG cDNA were obtained from Ga
five-Ruheir esprsus totettberthe test articlp opvehitloconsel{usuaty (03 %QPMSO)

stariel orBnitint B Bt bR bolrer PR oprEl b ind F 5o
poptﬁ@cﬁirﬂ HdegehdeRURB: ENERLEA O% %ﬂi‘ v10 0yigkhcdaavere ottt

and 200 g/ nL geneti cin. s were seeded onto
significhyt-aDpl</@Dhe (100 g/ m) coat ed gl ass coverslips, in

¢ n4be SRaldte pekelerBtior b EEratthatish HR5E
the sa®iller th‘é'pb%ﬁal fot t%B’lﬂ:o‘ﬁIﬁdﬂh@sSto chBfgdths Pegerief @ardlac repolarization

mai ntai ned in a humdified, 5% envi ronnment at 37C.
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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Extracel lul ar solution was prepared at |east every 7
days and stored at 4C when not in use. The

w@zxaosag®b3 ul ar sol ution contained (mMV): NaCl (BGIYS208&2107284
(4), Cad 2 (1.8, MWdA2 (1), ducose (10),

4 Zx | aridhefi 4 nesul phoni ¢ aci d

(%E@}ggg?lﬁaﬁ&%ﬁe@& gﬁfv(\?? Hqﬁgg—lﬁ The gxt racel | ul ar

s Al qubdwrsohitiontivendies of tast cqmpswds wers prepased indhp dulagtic

was_contained_ in reservojJss romwhich jt fl d.into
acid af ReF GRS PERGOOR TS EPoTd- Mal e aryle s FD Rt

ivl i iRt RKltesfdd gelviand

o EPRAEEL UGS ) o s
intravenbustadatiniseaticn (Fépat@nddse oKZH nig/BO Y1 by mgbpavaga fPO) at a dose of

et hyl ene. gl ycol - bi s(bet a- am_poet.hyl . et her .. .
5 mekgal e doung RS oot pi e g @M%Lﬁﬁgﬁo CAINIFEARE
i T nhnb ' i5¢15, and
seriaf lbopt i Bl o B D P Rt ™
30 minesel gielr ot,ifedndi24 haospostioes. af omasn{ratipng 2€fest cagapoppyds in
2006/ 094063 PCT/ US2006/ 007284 The coversljps_on i €
blood Hasmaapie %n@l@ﬁiagwuweﬁgowgﬁg@@was ?Poe"%g‘PStc P %41
: v ' Gigals,) wathea
(Le @g?{égg( et ﬁ%@’@%@%%ﬁﬁ%ﬁ@ggﬁg el ect?lgde.) Once
loweslirattalf lqearpaaton ofdsngavhi eved, recordi ng comenced in
the voltage clanmp node, with the initial haoldi
potteier P aCQlindlig PRRFISITS 35S SRS P e ental
analySid :(r%ﬁ%l di’m:c‘nfgf"ﬁh h&VRRdefl 310 BEPOS u¥iBp SviaXRaAEER fvérsiohas.1,
conpound. e standard voltage” protocol was: ste
PhardiglayMohataioVetiv § A) o fTaa maximah in 8 ewve of tw@owo‘ﬂmf 4.8
sec,. repol arize to :50. for S and then.r .
concggatip Tyboqs RGFTASP G PRt G s b dliration
vs. tid2lLARSTdh OGRS oPBEiUB RS BYAhdablonestiafoR) XUBL)-1))

eak current anplitudes during the re_E)pI ari zation
was qiadacdiby thedmeartripaaddal sitleg Qrdl kipgyadlabitiya(e’o))Tee tthe dose-

conmpounds 10.cancent.rati on of e f .
normgfiei e o6 SUIOFLRE BCHdir oy i ACE LN Esiigffdrion.
WASH eriod in the absence of compound. Finally a

was posﬂ@%%ggcontrol (cisapride, 20 nM was added to the

perfusate to FéE%)=tAECiatALIGron DofseMserel¥ 100Vhe st ep

from-80 nV to _+20 activat es e hERG channe

r eSEt PP‘??@OWS &hlélﬁﬁkﬁhﬁ{ﬁﬁ P@H?S: O#H% P?F“Eﬁ%%sa Ry %U-Cé%t)’
and Pﬁ%) ih @5y h%s%y bt BPe@dt 10afade bRtiater GLaK BMbilit Svhbh ad@iiistaet

overs frominactivation and 15 deactivates. Peak
orallguThe némpoids blithesnntipm that were teprod i thisaassayriypipalbehad Crax

NI R T
to abosgh b.g!u%rgﬁ, anﬁoA@C{O-Qﬁr%Hg?%ﬁc%ﬂ%g}ﬁ)egi%gggéﬁ abb& 0.15 to about 1.4

I'ndi Vi curren es mal 1 zed to the

ng-hi/HIY, hitre BpidaBiy kan@iiy frdit dBoutrD.2 feabdls@8 ¢ lofmlc oBp suy S
The normali zed current neans and 20 standard errors

exanfigle, thacompomdiof Foampler 1 whercigstad éuthisassan hedademy ¥alug et

0.06,4i5feL i ALEHD DRt io G R et SR AL TEVED oy the rat
modgp@fabg{ltv mnute exposure to either the test article
or vehicle control (usually 0.3 % DVSO).

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 substituted without departing from the true
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Statistical conparisons between experinmental groups
were perfornmed using a two 25 popul ati on, independent

W0 200689406M crocal Origin v. 6.0). Differences MEF/ES2006/007284
consi dered significant at p < 0.05. The snaller the

spirit ?ﬁ& gc%gg %9&16 1{{%&{ e Qifit%ckg ?ng%?e o acféﬁ?hsoﬁtag% &%ﬁé td 'cﬂlapt a

pamcummmumdﬁ mﬁ)teﬁb]lati@ﬁpédiltﬁiorﬂ&trhmdn mbcesaid@Ss step or steps, to the
repol ari zati on when used as, ther tic_.agents. The

obj ec@w@alﬁ arad s0p REherresat BHeMioRC fLich modicons arggnicnded

ne.
obo S 85 306 SRARSRERBA B0, ARG Vo
patent&;f aﬂdqmertt dacurakosititedthebbindbore epeam:ﬂrporateﬁé)ycref&mnumﬂereﬁq in
le 17 when tested _in this assay exhibited an

full, %Sr‘ill‘ﬂ“@btni@iﬁldk} plly Weompgratedhsissisrensecur rent of |ess than
about 15 % 94 WD 2006/ 094063 PCT/ US2006/ 007284
Exanpl e 33: Pharmacoki netic Study in the Rat Aqueous
solution fornul ati ons of test conpounds were prepared
in 0.1 %lactic acid at a pH of between about 5 and
about 6. Mal e Sprague-Dawl ey rats (CD strain, Charles
Ri ver Laboratories, WImngton, MA) were dosed with
test conpounds via 5 intravenous adm nistration (IV)
at a dose of 2.5 ng/kg or by oral gavage (PO at a
dose of 5 ng/kg. The dosing volunme was 1 nL/kg for N
and 2 nL/kg for PO adm nistration. Serial blood
sanpl es were collected fromani mals pre-dose, and at 2
(Nonly), 5 15, and 30 mn, and at 1, 2, 4, 8, and
24 hours post-dose. Concentrations of test conpounds
in blood plasma were determ ned by liquid
chr omat ogr aphy- mass spectronetry anal ysis 10
(LG M5/ M5) (MDS SCIEX, APl 4000, Applied Biosysteins,
Foster City, CA) with a lower limt of quantitation
of 1 ng/nL. Standard pharnacokinetic paraneters were
assessed by non-conpartnental analysis (Mdel 201 for
N and Model 200 for PO using WnNonlin (Version
4.0.1, Pharsight, Muntain View, CA). The maxi numin
the curve of test conpound 15 concentration in bl ood
plasma vs. tinme is denoted Chmax. The area under the
concentration vs. tinme curve fromthe tinme of dosing
to the |l ast neasurable concentration (AUC(0-t)) was
calcul ated by the |inear trapezoidal rule. O al ‘
bi oavailability (F(%), i.e. the dose- nornalized
ratio of AUC(0-t) for PO administration to AUC(O-t)
for Nadm nistration, was calculated as: 20 F(% =
AUCpO/ AUC v x Dosew Dosepo x 100% Test conpounds which
exhi bit |arger values of the paranmeters Cmax,
AUC(0-t), and F(% in this assay are expected to have
greater bioavailability when adm nistered orally. The
conmpounds of the invention that were tested in this
assay typically had Cmx values rangi ng from about
0.01 to about 1.2 g/, nore typically ranging from
about 0.1

96



25 to about 0.5 g/m,, and AUC(0-t) values typically
rangi ng fromabout 0.15 to about 1.4 ghr/nL, nore

W y@bo2d4063 rangi ng from about 0.2 to about 0. 8PQhUAS2006/007284
By way of exanple, the conpound of Exanple 17 when
t epiATIIR dMAPVIEGS Y. had a Cmax value of 0.06 g/n, an
AUC(0-t) value of 0.45 ghr/nlL and oral bioavailability

(F1.9% ) Arotlpeuidsf formdl(nof about 20 % 30 Wile the
present invention has been described with reference to

the specific enbodinments ther iIN“ShOETE be
under st ood by those skill edQi rt that various

changes may be made and equjval en may be substituted

wi t hout departing trN8 95 WD 2008{ 094063

PCT/ US2006/ 0072@4—1‘39' ritjand scope of the’invention.

I n addi tion, many I TNCaldons may be nmade to adapt a

particul ar situation, nﬁzeri al, conposition of matter,

process, process step or steps, to the objective,

spWhereinand scope of the present invention. Al such
ification re jntended to be within the scope of

> P8 g get Tl & LTSS 2T o | y, all

puja?js@qgmgp&r@_6gﬁq@ﬂkﬁi and patent docunents cited

her ei nabove are incorporated by reference herein in

f ut 150 &slst hough i ndi vi dual |y i ncorporated by

reference WO 2006/ 094063 PCT/ US2006/ 007284 \WHAT

Iég%p@@fy%%m&magawnpound of formula (1): OZ ~ NH

R(1) NORRZ2 wherein 5REis hydrogen, halo, or

ad 4dalkyl; R2 is C3-alkyl o:] E3_60yc| oal I cyl;

aisOorl; Zis a noiety of f/E@_LaY)ga): (R18)d F -1Qx

G (a) 10 wherein: —iQ—X G

v (a)

10 ~ wherein:
bis1,2or3;
disOorl1;
X is carbon and Q is selected from -A-, -A(CH,),N(®R?-, and
-S(O)(CH2NR")-;
15 or X is nitrogen and Q is selected from -S(0),CH,C(O)-, -SCH,C(0)-, -OC(0)-,

o)
}{O/U\NQ’%’ ; 'g-S(O)zvNQ%/

-S(0)2-, -S(0)2(CHa)z-,-A(CH,),-, , ;

Gis W and c is 0, wherein W is selected from -N{C(O)R’}-, -N{S(O),R"%}-,
-N{C(O)OR"}-, -N{C(O)NR"R'*}-, -N{S(O),NR*R*}-, -N{R'6}-, -§(0),-, -O-, and
-S-; provided that when G is W, ¢ is 0, and b is 1, then X is carbon;

20 or G is carbon, cis 1, and Y is a moiety of formula (b):
—é—(CHg w
[+
(b)
wherein:
egisOorl;
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bisl,20r3; disOorl; X is carbon and Qis selected
from-A-, -A(CH2)2N(R4)-, and -S(0O 2(CH2)2N(R4)-; 15

wW@eooxiostond t r ogen and Q is selected from - S(0) 2EBHRTS10)6/007284
-SCH2C(O -, -0OC(O) - O -S(0)2-

SRS E ORI AR B0 %@f@ﬁ’

NR >@{{®O® Koz vuk )g(Gm{RiEm) NRIBRIS(D)NR' @%&ﬁi‘? Sl
OCGNIRE, (GOSOR B aie NRR S RO ;énz"%‘lsofﬁ'&éﬂ. $

X boRd&l 130t 8hoh f isf-oxOWR*RE)or - ~-
elsoc%% W -s\ﬁ?‘tab%%d)]to a%glg’roa n: ei sOor1; 07 W0 2506/ 094063
-C(OP®;,US2006/ 007284 W is selected from -N(R8)C(O R9,

-N(R8) S( O a
& j@%@% RS TR 2R O@@ﬂ&j@%ﬁ
7
SR SR, S e WO
affPaai &t atemndepmd&:m}y Gonpbel to X then W's

%((SO) NR13R14 Orarifgl akﬁo(’fé'zd: A 'IS &ﬂ{ec}t&%r%ﬂ@rrﬁgja,

and g&%@]ar%ﬂd%énhe% %ZUBQ@%M}WL or &. @@N(W@km,

are independently
C14alRY] | mlptqymauyaﬁbstsuthg( mmgwdrox&icmﬂm OIGYamd| koxy,

A | gal k ri | 10 R6a and R6b are
r}ﬁ;@ﬁ’é‘ﬁ Fﬁ‘dﬁ Slstéhh rgf%geé‘c%;glﬂ%]lk 10 or Cl_4al kyl,
V\lqgrlglh drogénéwj 13 optionally subst | tuted with
r ox 1 3a oxy, or 1{%210 R7a and R7b are
cip dydiepen, furhyyirwgelnbgb@ yh@w9myl oRB 14kl dr ogen
1 4a [0
telalr aaguﬁ@y&rmpalfypﬁfw R SBR papirl or with o Lt 3

halo; .Cl. 4al kyl, optionally substituted with S( O 2CL1. 3al kyI
or with froml to 3 halo; R' is NRL3R14, or
CJRM JYRPRM, or Cyalkyl;

2is Ci.4alkyl;

R13, R and R are independently hydrogen or C;.4alkyl;

R'®is —(CHz)r—R”, whereinris 0, 1, 2, or 3;

R'7 is hydrogen, hydroxy, cyano, Cy.salkyl, Cisalkoxy, -C(O)NR13 R, -CF;,
pyrrolyl, pyrrolidinyl, pyridinyl, tetrahydrofuranyl, -N®®*)C(O)OR ", -OC(O)NR"R™,
N(R®)S(0),CHs, -S(0);NR"*R", or 2-oxoimidazolidin-1-yl, wherein C;salkoxy is
optionally substituted with hydroxy; provided that when r is 0, R'7 is selected from
hydrogen, Ci.salkyl, and pyridinyl; and when ris 1, R' is hydrogen or R'7 forms a
carbon-carbon bond with the -(CH,);- carbon atom;

R'® is Cy.;alkyl optionally substituted with hydroxy;

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

2. The compound of Claim 1 wherein R! is hydrogen or halo, R? is Cy.qalkyl,
and dis 0.

3. The compound of Claim 1 or Claim 2, wherein:
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R12 is Cl.4al kyl; R13, R14, and R15 are independently
hydrogen or Cl1 4allcyl; 20 R16 is -(CH2)r R17,

wob@sed463 is 0, 1, 2, or 3; RL7 is hydrogen, PyOUS2096/007284
cyano, Cl1_3al kyl, C1.3al koxy, -C(O NR13R14, -CF3,

()1 o) I|d|nyl pyridinyl, tetrahydrofuranyl,
%{ E?f%(c&)%% o) NR13R14 - N(R8) S( O) 2CHS3,
- O 8) id WRdoPRA 4nd Q) is 2eleated Foshaud (094, RSDO)Y, rsw)gcenzn and
Cl _3al koxy is optionally substituted wth hydroxy;

-A(CBpovi ded that when r is 0, RL7 is selected from 25
hydr ogen, C1_3al kyl, and pyridinyl; and when r is 1,
R17 is hydrogen or R17 forms a carbon-carbon bond
5 wi4t h t MthecORiP3Nid 68dry@ne af AMimR180 Bswhbredal ky!
optionally substituted wth

drg)x Lora oo o
pﬁé’rsr?ﬂﬂ@atainéﬂ Rysclssiod Sroab e LRy NEHGANR 5%}
230 2. Th d of O 1
NSRHEE CAISRT ind JEOBRIRTED 2, Toe oMo o h ™ 2ng
dlo$ X0is narog’éhand Q1 eHBeted frofd -W@OY- OS(G%@LMQ(CmBr ei n:

8 WD 2006/ 094063 PCT/ US2006/ 007284 X is carbon and Q
-S(O)EE(R A(CHel-, XN{ S(QIRY } 65 0e-td -B3{PO%E @él%}icffkbm
10 ~0(O)-, -S(0)2-, -S(0)2(CH2)2-, and -A(CH2)2-. 5 4.

The conpound of any one of Clains 1 to 3, wherein: X
| $5. car R cangothd 6f &8l @etog d14ifmamn to M %@eﬁﬁ}

C( NR6aR6b} - N{ S(O) 2CL, 3al kyl
% N7y O; whreig Wsls ﬁ@lﬁcrt@b@ﬂmaﬂ%(‘}@)% }9eNé§f@dR % om
2-,  -S(0 2N(R7a) (CH2) 2-,
'N{C(%OS{ é}(s’@%)&% ] @O%%I{S()O) 2C1. 3afk)y|}EoE§ (2 )10

5 or ‘Chs c@ﬂi@iﬁp&lﬁdl aﬁd a’ny amﬁetg)fof Graivim (b)), wierdin Wihie seleeted
« W and, Wis selected f15 oM
15 from. N@O@X‘?@i -N(R\Q%P@& SR ) Oha R RIS A -, -OR and
(Rﬁo "and -S(0)2-; or Gis carbon, c is 1, aninsa
iéty of formula (b), wherein W is selected 15 from
-N(R$)C(O)R9 -N(R$)S(O)2R10 -S(Rll)(O)Z
O NR13R14, - 6. The_co ound
any é‘OH{fPO@l(éPﬁ%nYPnF@f@lalWﬁértél5nW@e1fe§1 @FiaNg
20 7. A conpound of formula (1): N~Z O

20 7. A compound of formula (I):
Nz
Y
A o (i o
O
l'\l O
R2
wherein:

Rlis hydrogen, halo, or C;.salkyl;
R’is Cs.4alkyl or Csgcycloalkyl;
25 aisQorl;

Z is a moiety of formula (c):
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NH R (I) NO12 R wherein: Rl is hydrogen, halo, or
Cl 4dalkyl, R2 is C3_4alkyl or C3.6cycloalkyl; 25 a
WO 2000/001063; Z is a noiety of formula (c): -1 QRCFUSHB6/007284
WD 2006/ 094063 PCT/ US2006/ 007284 wherein: X is carbon
and \%u%rém -; or Xis nitrogen and Qis selected from

-35(0)2-, -S(0)2(CH2)2-, and -A(CH2)2-; 5 b
i s IX icarlsorcardoQ s AaA;}d Wis -S(O2-; or bis 2, Xis
carbon_or nltroge

"N iy RoyBoeenpa i foriof i RrpdlEay S ORI, and
QN

-AcH!] R16}-; or learmlety of formula (d): W _
"\ bb 10 wherei n: Qis selected from-0OC(O) -,
- S( @ -1, X iS(cabda Cinddl) W-is -3(W),-; A(CH2) 2-; Ws sel ected

from-N(R8 0) 3) S(O 1

- N F%)ZU% k%s ﬁn orgl}%fgenl éﬁp W%ﬁ?fﬁ%@‘l rrée ?ﬂ?ﬁe?ht hat
R 0 Q 0 e
N{C ogeNn{S'jl(t a? %é@))ﬂli’ 1?h}gi ﬁl\/d\?m t}O) NR13R14; and

15 qussamomty@ffoﬂnukt(é)al ected from

-S(O 2CH2C(O N(R3) -, - B)_B%} - N{ C( O NR6aR6b} -

-N{ S(O 2C1. 3al kyl } -, N{S( aR6b}-, -S(O 2N( R7a)-
and OC(O N(R7b) ; R3— kyl ; R5 i s hydrogen,
Cl_3alkyl, or d_3al koxy, L@’;ﬁg (d)

wherein:

Q is selected from -OC(O)-, -S(O),-, -S(0)2(CHz),-, and -A(CHz)o-;

W' is selected from -N(R®*)C(O)R’, -N(R®)S(0)R'?, -SR'")(0O);,
-NRYHC(O)NRPR™, -OR", and -N(R*R'®; provided that when W' is attached to a
carbon atom bonded to the nitrogen atom of the ring, that W' is -C(O)NRBRM; and

bislor2;

A is selected from -S(O);CH,C(O)N(R?)-, -N{C(O)R’}-, -N{C(O)NR**R"}-,
-N{S(O)Crsalkyl}-, -N{S(O)zNRsaRé’}-, -S(0)2NR"™-, and -OC(O)NR™®)-;

R? is Cy.4alkyl;

R’ is hydrogen, Cy.salkyl, or Ci.salkoxy;

R% and R® are independently hydrogen or C;.4alkyl;

R and R" are independently hydrogen or Cy4alkyl;

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 independently hydrogen, methyl or ethyl;

R* is hydrogen or methyl;

R® is —(CH),-R"7, wherein 7 is 0, 1, or 2; and R' is selected from hydroxy,
cyano, Cy.3alkyl, and C.salkoxy; provided that when r is 0, R is selected from Cj.zalkyl;
and when ris 1, R is cyano or C;.zalkyl;

or a pharmaceutically-acceptable salt or solvate or stereoisomer thereof.
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20 R6a and R6b are independently hydrogen or
Cl 4dalkyl; R7' and R7b are independently hydrogen or
w@l0dad4093 ; R8 is hydrogen, nethyl, or ethyl;PERIUSD06/007284

tetrahydrofuranyl, nethyl, or ethyl; R10 is nethyl or
ethyl; 25 R1l' is nmethyl or ethyl; R13 and R14 are
i ndependent |y hydrogen, nethyl or ethyl; R15 is
hB dr OgE“l’ie &lemﬂnh)df CIRA67 ,iveherdiAA} b nidligty oﬁ:ﬁm’rmilm(cb wlserein

or 2; and Rl17 |s el ect@ from hydroxy, cyan,

¥

X is n@pggl&p%%,Q is sglepted) fram - 9) Pt &V1-aMOEHgmen r is O,
SONE™) gc%s;g g«@féogqognﬁﬁ@rgy | and3R 3,1l (CRE-.

pharmaceuti cal | y-accept abl e sal t or solvate or
st ereoi sonmer thereof. 100 WO 2006/ 094063
P/ UsThoepmporydef (Baimrhavhesein s @ nerieiohformpla (Revharsin

X is cébgﬁ 6% g%? Gt e%&?l b?%glé)alkwﬁf Sf‘{zéfd)ﬁRﬁathilr}ogen

-N{S(wi@)samﬂﬁz)aﬁd -S(@}S(\KR?N( R7a) (CH2) 2-
N{ C( O C1_3al 1<oxy}(CH2) 2-, and
-N{S(O) 2C1. 3al kyl } (CH2)2-. 5 9. The conpound of Caim

71oWhe I

L10hoe S ofph RTEL Y Plal7 ol 1, ke
Q is selbfted GpMNREITRED} and -SEOY,S( O) 2C1. 3al kyl } - and

-S(O 2N(R7a)-. 10 10. The conpound of daim 7, wherein

leam)lety of formula (d), wherein Qis selected

7
wh e r ein’t %mggﬂrr%oolf ?ﬁ %7 své#%%ltn e%@?&]gmﬁ% WeRordd

11 Hisapompizhoxd- NR-@litlydPe qliitvlthe Sqetrbadylio @aeid- {€ BS, DR,SR)-B 3-(4-
1 S, 3R, 5R
meth e BT PP EraDpHey S Rstbisstlp-Slogt-FoBamides oy

I -
1P oG- bz AR Giolne 2 carbaplic acid (LEARIR S
dlmethjzlaﬂinr{o@a*rﬁh(ﬁﬁb S RpHBayl réBd]-8-azabicyclo[3.2.1]oct-3 -yl} amlde
Faggépgoéy%{nzo@@nopgr : Oﬂ}}} dclhqnlglg)lmséy?! ga%ggl })118 2181%)/(%1]15’ 3R gi% g {% 2 (2-
hydrog o A R LR e Y S R AR €.
51ubcﬁpjﬁwliw)&pmﬂ}dﬂaydaa@hmcdmlb{:ﬁb&yhc Jecidt {{ BS, R p&WSe[8:(4~
i sopr 0XQ- dro %lnollne 3-carboxylic
methsé@para%lpié sslféy Bﬁ)nrsm[lkfi(a&abl |23\ Pl Amide;
I t
R g 6}%%33%%%%1 e R pRee
[methanesd]1 Oyl $] PRIPip&idi@-4-yl)amino]ethyl}-8-azabicyclo[3.2.1]oct-3-yl)-

.. [ met hanesul f onyl - (1- propyl pi peri di n-4-yl)am no] et hyl }
amide; 8- azabi cycl o[ 3. 2.1 Joct-3-yl)- anide;

1-isopropyl-2-o0x0-1,2-dihydroquinoline-3-carboxylic acid [(1S5,3R,5R)-8-(3-{[1-
(2-methoxyethyl)piperidin-4-yljmethylsulfamoyl} propyl)-8-azabicyclo[3.2.1]oct-3-
yljamide;

1-isopropyl-2-0x0-1,2-dilyydroquinoline-3-carboxylic acid ((15,3R,5R)-8-{3-[(1-
methanesulfonylpiperidin-4-yl)methylsulfamoyl]propyl}-8-azabicyclo[3.2.1]oct-3-
ylamide;

1-isopropyl-2-ox0-1,2-dihydroquinoline-3-carboxylic acid [(15,3R,5R)-8-(3-{[1-
(2-cyanoethyl)piperidin-4-yljmethylsulfamoyl} propyl)-8-azabicyclo[3.2.1]oct-3-yl Jamide;
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25 1-isopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
acid [(1 S,3R 5R)-8-(3-{[1-

w@ 2009406k yet hyl ) pi peri di n-4-yl ] met hyl sul f anoyP¢PUSII96/)07284
-8-azabicyclo[3.2.1 Joct-3- yl]am de;

;H@%ﬁ{@@%‘oﬁ g%;a;%@%@ﬁi@{iﬂé-%%m%h@ Goid (G3HO8-$2-1(1,1-
dioxoteB LRSS Nq-ﬁﬁ)dphleﬂBFbﬂ]mdhﬁteéulfdn)ymﬁlhy]e&M}f aamadidyetd PRl foct-

- 8-azabicyclo [3.2.1 ] oct-3 30 yl)am de;
3yl)a1111¢€‘sopropyl 2-0x0- 1, 2- di hydr oqui nol i ne- 3- car boxyl i ¢

a
S R T R e i e G
(1,1- dro&bﬁﬂaﬁycﬁer[)ﬁﬂﬁoﬁheh@yl)-S yllimediixilaiejdo] ety } \SQzablcyclo[3 2.1]-
2006/ 094063 PCT/ US2006/ 007284
oct-3-yDar8iger opy| - 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car boxyl i c

ot Fe Rk O HE kel s p R LTS B Pieprom2-are-

1,2-dih@dréqdndliec3 -carBoiy)adith6le3-azabicyclo[3.2.1]oct-8 -yl} ethyl)-carbamic acid
1-isopropyl - 2-oxo- 1, 2-di hydr oqui nol i ne- 3-car boxylic
methyhester; ( (1S, 3R, 5R) 8-{2-[1- 5

(% doﬁp‘ﬁ{)rﬁ%‘i}&l dgxg{& o]cﬁuF) o{l%%%g%?%)%hxl i'dj 1)355% g@‘@(ﬁ-‘{[z-

(4- dm(lelh)illcadbﬁﬁ@ylf)?bfaaﬁyﬂm)etﬁylfm&hhﬁﬂsoﬁhle}f]arﬁmxb}e)thj(12~8 -az6Hicyclo-
S, 3R, 5R 1-i sopropyl - 2- oxo-

[321km23dﬂkvﬁﬁ%qU|nollne 3- car bonyl ) ani no] - 8- azabi cycl of 3.

Aktel i B M SEAR enaTsaN SR o

methadesudifoln{Thipsradi- 5@))e&1aﬁéisu{fbﬁyl]ethyl} 8-azablcyclo[3 2.1]oct-3 yl)annde
(4- d|nethylcarbaqgglplpera2|n 1- %0 ] met hanesul f on

y Lapemiery-Ze ¥y |.f-Bwemirgers-c Wiy aflg({g@zwf)agﬁ(%héz [4-

(tetra@dhgﬁ%%—é&gé@é% g ﬁ-g-J[ﬂ]%ﬂ{ag%Haﬁm&ﬁyﬁ RCALRRYAL[3D.1Toct-

3-yljamtidlanesul f onyl pi per azi n- 1-yl ) et hanesul fonyl] ethyl}
- 8-azabicycl o oct-3

11risempRyiA- ow—b%@hygzowmglaw%izﬁrhwhﬁ@@ (gla%%m -Bd2-2-(4-
ethan&%hﬂsl%lﬁlégx;aglzﬁ ?%F’cﬁaﬂﬁ%ﬁlﬁ&pﬁr&t}{gg} onygy ?0[ Llaﬁgt%' §1§‘eﬁﬁde

Qll,alfm@x&h@(ahyc&oalitﬂmmm 4-yB-(2- {(ASBRSR)-3- [(1-1sopropy1—2 0X0-
yl - 2-0xo0-1, 2-di hydr oqui nol i ne- 3-
1,2~ d@yqir@q@@gpgp%ﬁcglﬂqyng a{ngnPbS-(aaablcycloB 2.1]oct-8- 1} ethyﬁ( carbamlc acid
methﬁt esul f onyl pi perazi n-1-yl)et hanesul fonyl]ethyl}-8-a
I'cyclo[3.2.1 Joct-3-yl)am de; 20
( ]lrl@O}?’gpﬂ@:—b}ﬁXaJZ}’cﬁhﬁh"a(flﬁn(ﬂhieCﬁiyiraﬂxﬂlc)alcl)d (1s,3R,1B)-8R29R-
i SO Y
(1. 1-dioaiestahyeroobyhephoRes 3D Smsiarsdatca]l-§ sgabiereiala Polect 3
déjoct 8-yl}ethyl)-carbamic acid nethyl ester;
-Tsopropyl - 2- oxo- 1, 2-di hydr oqui nol i ne- 3- carboxyllc
aQBQ((&%SER&QB)-ISGprbﬁylEZLC)XO 1,2- dlhydroqumohne -3-carbonyl)-amino]-

dloxotetrah dro- d?6 thio yl) - nethylureldo
8- aza‘ﬂncgcflﬁm% 1].031;—&11;}@ hlcli2 4frget§a1ps?]§@}yl]gperggnyl| ylgihyHecarbamic

acid methyl ester;

[2-(4-dimethylcarbamoylpiperazin-1-yl)ethyl]-(2-{(15,3R,5R)-3-[(1-isopropyl-2-

yl)am

oxo-1,2-dihydroquinoline-3-carbonyl)amino]-8-azabicyclo[3.2.1]oct-8-yl} -ethyl)-

carbamic acid methyl ester;
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(2-

{(1S, 3R, 5R)-3-[ (I -isopropyl -2-o0xo0-1, 2-di hydr oqui nol i ne

WO p06/a9d06ahy| ) - ami no] - 8-azabi cycl o[ 3. 2. 1 ] oct -BeHU$2006/007284
et hyl ) -[ 2- (4- met hanesul f onyl pi perazi n-1-yl et hyl ] - car ba

i i 1 hyl : .
B e e D L e
dihydfdghiBioBRe-8 Rertdly() dmird3r aplyicy@e[ 3301 Joct-8-y1} ethyl)-carbamic acid
x0- 1, 2- di hydr oqui nol i ne- 3-car bonyl ) am no] - 8- azabi cycl
methﬁp%t.erz. 1] oct-8-yl }-ethyl )- carbainic acid nethyl ester;

%g@g@%@%ﬁ X?—gﬁ%g%ﬁ{n%?ﬁgﬁ@%ﬁ?1]%_,3(132§R){-%-:[(1-isopropyl—2-

0x0-12-3iRydiuide[ifd-3 icarhonglParhind}-8aabiicy®lo[ 3.2.1]oct-8-yl} ethyl)-carbamic
.. di hydr oqui nol i ne- 3- car bonyl ) am no] - 8- azabi cycl 0[ 3. 2. 1
acid mefyl estes| 1 et hyl )-carbamic acid methyl ester;

.1-di - 6 .1+ .
oS SRR P Pl & (O FS R sy 2
1,2-dihpdrog@inbline-3-carbonyl)amino]-8-azabicyclo[3.2.1oct-8-y1} propyl)-carbamic
., 0x0-1, 2-di hydroqui nol i ne- 3-car bonyl ) am no] - 8- azabi cycl
acid mgthylester;) oct-8-yl} ethyl)-carbamic acid nethyl ester:
(¥esd-1-di 5 °Qni L4 Bhaph IR\ 3(FBr-i -
ka%si} 51%1{3%3%{9 [t%t%"yail_ . sowp?% 3911%913&03 gpo@ 205 3R ¥R)3([Br-idobrbpyl-2
oxo-112-ihglidoy dinotjné-AakitoayBanian b8y hbieyule]8]12- Boazipi} cthgl)eptbamic
.. 2.1 ]Joct-8-yl}propyl)-carbamic acid nethyl ester; 10
acid qthylestes;. gj oxo- t et r ahydr o- 12
61; By 3:z\ -2 4L 1S R) w3 -1 -Q ra_
6 }olgﬁﬁgﬁ‘%%&d ip dlﬁycfr& LR Ene 8)ca§ool[x§rﬁc h&@ﬁ(%,sﬁy 8-[3

ydr oqui nol I ne- 3- car bonyl yam no Zabi cycl
(methyl-f B[ 2(tétrihyoled fuBmyd-parboryip)pecanit il lethylicitfameylhpropyl]-8-

e ; :
azablﬁﬁ_@gﬁrlé%‘i?r3ffél}6‘?@-ei, 2- di hydr o- qui nol i ne- 3-car boxylic
aqLigoAﬂr% =ﬁ%(5—'§)2‘-(ﬁh{«§bq1ﬁﬂ&§ﬂ%y§-E:arboxylic acid (18,3RSR)-8-{3-4-
2-14-(tetrahy

{ rof uran- 2- car bonyl ) pi perazin-1 -yl]
(tetralegdnyfuans2icfirhnmyl)piperamigd- | s8Horlyb]propyl} -8-azabicyclo-[3.2.1]oct-3-

a(fabi cyclo[3.2.1]oct-3-yl} am de;
yl)amide;

p sopr opyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3-car boxylic

a@—i@oﬁr&éﬁ;ﬁ&é@?—&hﬁ(ﬁb 1ﬂﬁol}ne-3-carboxylic acid {(1S,3R,5R)-8-[3-(4~

(tetra of ur an- 2-tcar bonyl) pi per azi ne- |

acetylpipeldziomey 1 -byplfepyiprdpyt]-BambatyclojR.dloc}-3-32} dmifle;oct - 3 -
| | de; . . .. .

{-#gg%ﬁﬁwif%ﬂ@wa@%&ncmmkﬁﬂ%ﬁ1{ﬁle%%&éfs}-ééiéﬁw@opyl-z-

oxo- I biiotutioRR 3 Rutiny ashtbo] & deabicyclol 2.1]ogt 8 1} prapyl ster

] deftetBhyfidodimant@:carbonyl)piperazine-1-carboxylic acid 3-{(1S,3R,5R)-3-[(1-

isopr%)&??;og(%g c ’ %ﬁtﬂ;y%g&/c{uél%i_hgg-gapqasz | Rﬂn ey[yl) ér%?nro?—%)-(glzlaib(icy%foi[g .2.1]oct-8-
yl}pr&¥2edierd- di hydroqui nol i ne- 3- carbonyl ) ami no] - 8- azabi cycl
0['3.2. 1] oct-8-yl }propyl ester;
4 4 qcetyl-pipedaziiad t -earb@x dardoah3AH{ | 18] 76 5 R 8-HE -isemap W eeyxa-t,2-
: id 3-{(1S, 3R 5R) -3-[(1- .
iy df sl S By Dl abisyelo ok At S 3D BRATS fihol
- __ﬁ%ﬁ_ i | 3 - - | 0 r 19 _ _
4%ac et y’fypg‘?églél?la?%? ﬁ%bﬁrx}]éig%%%i%y ﬁig}éﬁ%ﬁf%& PRY1-i85rf51-2-0x0-1,2

dihydBoqufrdbin8R-&aRyer8d fafind]SeprbisytloB. DX ek 34} -propyl ester;
0 et ghohs P oaT a8 folefs hid Soites and sictesidomets Hiefeo
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4- hydr oxypi peri di ne-|-carboxylic acid
3-{(1S, 3R, 5R)-3-[(1-isopropyl -2-o0x0-1, 2

wa@lrdogaivepli nol i ne- 3- car bonyl ) am no] - 8- azabi cycPOf/BSD0dH07284
oct - 8- yI} propyl ester; 30 and

ORISR b TR Rk Rattve

amouiGIARSR 100 62 By ord?of Rlaiphsalr tweldearidi acgtarmaceptisalty-aneptable
conprising a therapeutically effective anount of the
carriegonpound of any one of ains 1 to 11 and a
phar maceutical |l y-acceptable carrier. 5 13. A conpound
as clainmed in any one of Clains 1 to 11 for use in
t har apy conipbuntlae clafmad inanpoua df Claimny tobhe fefusCimthespy.
to 11 for manufacture of a nedicanment. 10 15. The use
of Caim14 wherein the nedicanment is for the
tr at
adFoci Tre gt Prp R Gy BRSHE CloBR: 1o f1 B ilupoture of
medidafnefd. ai m 15 wherein the di sease or condition is a
di sorder of reduced notility of the gastrointestinal
tract. 15 17. The nethod of Cl aim 16, wherein the
ord '
codat i e e SECHERT4mBlckdh ok hipament e for he epatment of g
medioAl eaiditorh iafa rharemil mgodatadmithl 5-Hay ravgptar agdiityal
condi tion associated 20 with 5-HT4 receptor activity,
the nethod conprising adm nistering to the manmal, a
t hgr apgybi,cabt ¢1a6hhS Ghile¥én @Létmggas@sr QnBfiBh1BS @iébfd%?bf
conposition conprising a maceut 1 cal | y-accept abl e
reducedimptifity dhille gascoimpestinal todct.any one of Clainms 1 to 11.
19. The nmethod of C aim 18 wherein the nedica
condition is selected from 25 the group consisting of
| ! takg of VR 6FhdEiTNne GREABE G ORI RANAPR
functlonal yspepsi a, ayed gastric enptying,
constipatién-pedophageatitablf bawel dysieane ( GERD) ,
gastroparesi s, diabetic and idiopathic gastropathy,
post -operative ileus, intestinal pseudo- obstruction,
ang dr %ﬁieﬂ'g)‘d(b?% 91‘?1]1 Qm?j'x[a@ﬂﬁlh 454 ccﬁldi@&{‘%go&ited
treating a disorder o reduced n%tl Ity of the
with §&Hu redeptoe attivin, thetmethdd comlmsmgmhhmlstdxmgrte theodammal, a

i ng .adni ni stering to the, manmal
therag Bl R at FOUR R RS EOTBROSH S ESPHESIRY cal
ohanERITRRRILL OO ERIPEL 8RR PRRGTREEHL gl arriassonball o
carri er  an a Conpou one 0O ains 1 to .

104 WO 2006/ 094063 PCT/ U82006/ 007284 21. The net hod

995l dReaR oL Cn gP SUtSOHS ey cortans brfelscted Hom
the g Sbh PR WP irrEMS bRy ARoRE RN 8@Bhic constipation, functional
dyspepsia, delayed gastric emptying, gastroesophageal reflux disease (GERD),
gastroparesis, diabetic and idiopathic gastropathy, post-operative ileus, intestinal pseudo-

obstruction, and drug-induced delayed transit.

20. A method of treating a disorder of reduced motility of the gastrointestinal
tract in a mammal, the method comprising administering to the mammal, a therapeutically
effective amount of a pharmaceutical composition comprising a pharmaceutically-

acceptable carrier and a compound of any one of Claims 1 to 11.
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irritable bowel syndrone, diabetic and idiopathic

gastroparesis, and functional dyspepsia. 5 22. A
wEe@ees®ed or preparing a conmpound of fornula (POT/USNac/7284

ORE NH(I) ENO "2 Rwherein Rl, R2, a and Z are

defined as in CQaim1l;, or a

phar maceutical |l y-acceptable salt or solvate or

st2dr eoildemeathadheli@ofm 20 0vhdreinghodiesdecairpdicsi myptility is

s R BB SRR b HEh R o e
irritak BGW@I @ﬁmﬁién&haaéncf a{i’lﬂqahloﬁatﬁic\gastroﬂakesml aﬁ(ﬁﬁmk:tml{a@ dfspepsia.
(I'V) whérein L1 is a | eaving group, to provide a

5 conpound of formula (1) or a 15
phar maceuti ca accept abl e salt ate or
@rem%B’ﬁ’ﬁ? t‘Jﬂ%ﬁ’ TERFIERLCO n}P%‘Pg&’E \ﬁpr eparing a
conmpound of formula (1-a): == -,,,,D R~ NH

formula (D1): 1
R'——

(I-a) ' NO RRZ2 whergj electedfrom
-S(O2- and -A-; and D i el ed froma noi ety of
ﬁf

l}l O

B2
wherein R', R%, a and Z are defined as in Claim 1; or a pharmaceutically-acceptable salt
or solvate or stereoisomer thereof,

10 the process comprising reacting a compound of formula (III):

NH
AN
{
220 LY

IIRZ

or a salt or stereoisomer thereof, with a compound of formula (IV):
L2z
av)
wherein L' is a leaving group, to provide a compound of formula () or a

15 pharmaceutically-acceptable salt or solvate or stereoisomer thereof.

23. A process for preparing a compound of formula (I-a):

0 K\( N P
Soed "
-
ZSNT N0

||?2

wherein:
20 Q' is selected from -S(O),- and -A-; and

D is selected from a moiety of formula (D1):
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WD 2006/ 094063 PCT/ US2006/ 007284 (R18)d I~ (Y). NG
R4 b (01) ; and a noiety of fornmula (D2): (R18)d

W@ 2006/094063 N G (D2) wherein R, R2, R4, R18, APCIVUSI806/007284
a, b, c, and d are defined as in Claiml;, or a 5
phar maceuti cal | y- accept aQ,!ze) salt or solvate or
st ereoi soner thereof, t j focess conprising reacting
a conpound of for a ( M)cm ~Ja ( OOH NH

(V) RL 20 Rwith a owdl of formila (VI): HD
(M) . 10 to providerf@a c ound of fornmula (l-a) or a

phar maceutical | y-acceptable salt or solvate or

stereoi somer thereof. 2®H A procegasl for preparing a
conmpound of formula (l1-b): NONE ORa RlL NH (I-b) N
0 aRgiety of femiied®)n: Ra is -C(OR5, _C(O) NR 6aR6b,
-S(0O) 2CL. 3al kyl, or - O)g_\J\,IE§aR6b; and

d
[ ‘j\/ (Yo
_g__N G
v
D2)
wherein R, R?, R4, ng, A,Y, G, a,b, c, and d are defined as in Claim 1; or a
5 pharmaceutically-acceptable salt or solvate or stereoisomer thereof,

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

o K\(N/\%\QV\/OH

OH
1CE\f\NH \)
R \
Z SN0

|
R? ;

with a compound of formula (VI):

H-D
v,

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

solvate ot stereoisomer thereof.

24. A process for preparing a compound of formula (I-b):

N o N-E
Ra

N
|
Z N0

['%2

15 wherein:
R?is -C(O)R’, -C(OYNR*R®, -S(0),C;.3alkyl, or -S(0);NR®*R®; and

E is selected from a moiety of formula (E1):
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Eis selected froma noiety of formula (El'): 106 WO

2006/ 094063 PCT/ US2006/ 007284 (R18)d ~M G b (EH)
wa@paeaoqoes ety of fornmula - CH2CH2- D, wherei n D PGI/US2006/007284

selected froma nmoiety of formula (D1): (RL 8)d (Y)c

GR4 b (D1) 5 and a noi et.ys,of forrrula (D2): (R18)d
()c -~-NGU (D2) whgréin R2, R4, R5, Rea,
R6b, R 8, Y, G a, b, c, nq re as defined in Claim
1; or a pharmaceuticall c—ee/t bl e salt or solvate or
st ereoi soner thereof? @cess conpri sing reacting
a conpound of formula (MI{j); N( ~NNE OH NH (VII)
RLNO 10 R2 with a corrpound of formula (VII1):

L3 Ra (VII1) wherein L3R is Cl_4al kyl i socyanate, or

L3nd £ nBidef 8 IoRGui e cralsl Ra is - -C(O RS,

wherein D is selected from a moiety of formula (D1):

R"®)q

er |_\/ ()

(D)
5 and a moiety of formula (D2):

(R),

[ '—\/ (e
—g—-N G

W
(D2) :
wherein R, R?, R*, R%, R® R® R!® Y, G, q, 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):

NS NH (VID)
1
2 NS0
Lo
10 R
with a compound of formula (VIII):
L3_Ra
(VII) ,

wherein L*-R® is Cyalkylisocyanate, or L* is a leaving group, and R? is -C(O)R’,
-C(O)NR%R®, -§(0),C;.3alkyl, or -S(0);NR¥R®;

15 to provide a compound of formula (I-b) or a salt, solvate, or stereoisomer thereof.

25.  The product prepared by the process of any one of Claims 22 to 24.

107



- C(O) NR6aR6b, -S(O) 2C1.3allcyl, or -S(0)2NR6aR6b; 15
to provide a conpound of formula (l1-b) or a salt,
w@odosaree3 or stereoi somer thereof. 25. The prpdiits2006/007284

prepared by the process of any one of Cains 22 to 24.

107 WD 2006/ 094063 PCT/ US2006/ 007284 26. A nethod of

studyi ng a biol ogi cal system or sanple conprising a

526iT4 Armethpd of studyirg abtohegicat eysterh of saguplé apmpusinge 5G4

t he bi ol ogi cal s stemor sanple with a conpound any
recePtB’héheo‘fleféPgFﬂ‘Epng 8t 011; and (b) determ ning the effect

. gaz%ﬁlgta%&tt?g gﬁ%@?@ﬂ BEtAR of Bfnilk FHOT GoRhporkd bBYHRY of Claims

5 1toll;and
(b) determining the effect caused by the compound on the biological system or

sample.
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