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Attorney Docket No. P-192-PCT 5
QUI NOLI NONE- CARBOXAM DE COMPOUNDS AS 5- HT4 RECEPTOR
BAGKGROUND CF THE I NVENTION 15 Field of
AH%%%¥$§%§§ﬁ%gﬁ The invention is directed to
qui nol i none- car boxam de conmpounds whi ch are useful
as 5-HT4 receptor agonists. The invention is also
directed to pharnaceutical conpositions conprising
such compounds, methods of using such conmpounds for
treating or preventing nedical conditions nediated
by 5-HT4 receptor activity, and processes and 20
i nternedi ates useful for preparing such conpounds.
State of the Art Serotonin (5-hydroxytryptam ne,
5-11T) is a neurotransmtter that is w de
dQRIINCILINGINEHE ARROXIAMIRE GONPORBYRS AS sﬁ:éTcBEMTOR
nervous system and in pexGONSES 25 systens. At
| east seven subtypes of serotonin receptors have been
identified and the interaction of serotonin with
these different receptors is linked to a wide variety
of physiol ogical functions. There has been,
therefore, substantial interest in devel oping
t herapeutic agents that target specific 5-HT receptor
subtypes. In particular, characterization of 5-HT4
receptors and identification of 30 pharmaceutica

agents that integ: &w’[ & Ekiﬁqmﬂrhﬁ)ﬁocus of
. sjgnjfjcant rece%?&hgc |V|t9§ﬁfgg£, or exanple, the
EE££$ﬁQ%hgﬁﬁgghglois and Fischneister, J. Med. Chem

200?11 f0entivhds dféetdd R Jultblinae PirBox AGAB cSinpoaide which are

useful for the treatnment of disorders of reduced
useffid tak 5], ofepidreaggnistsr Jihatmentipmis alogbitected g pharmaccutical

di sorders include_ irritable b l ~synd .
corBRRBIAnE CEIBREE P SNSRI R MRS 87 é‘?a,""glé’?%desdf“ reating
or ;%@B")ng nEUARLY EdHRitio3R nEtASKSDIRS PG Gedbtor abli vy, dhdprasesses and

, gastroparesis, post-operative il eus,

intérhieiates nadful for pepades sisbcoapowels; and dr ug- i nduced

delayed transit. In addition, it has been suggested

that sonme 5-HT4 receptor agonist conpounds nay be
statS§idnd Ryt he treatment of central nervous system
arsorders including cognitive disorders, behaviora

di speden (SApddoxytiypandes, §;HENG adicymtaasmitiss thabistyidely
~of autononmic functjon.. Despite the broad utiljt f
disigtpatendBUER T4 e RO SETR) DB i B peripheral
sys?fi%ssj. YAttl?ast [ &% éﬁﬁ_tg;p‘les [ C&BIAn RIGAIS hatOPRAUBE {RE@nd fhe

cli'ni'cal "use at pfeesent. One agent, . N
interaction of serotonin with these different receptors is linked to a wide variety of

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

In paﬁicular, characterization of 5-HT;, receptors and identification of
pharmaceutical agents that interact with them has been the focus of significant recent
activity. (See, for example, the review by Langlois and Fischmeister, J. Med. Chem.
2003, 46, 319-344.) 5-HT, receptor agonists 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
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cisapride, that was utilized extensively for
treatnment of notility disorders of the

gastroi ntestinal tract was withdrawn fromthe market,
reportedly due to cardiac side effects. Late stage
clinical trials of another agent, prucalopride, have

pseE &%ﬁ%&%ﬂ %ﬁ&i drl.g 1%815% QltgL g?d &E}Eﬁt 1111 ﬁ 1&? ?ﬁq el{]gyggested

ece|dt or agoni s | eve
thaéﬁcfrm:ﬁé{m tenepidmigealist spaipousids geaysbe Fﬂieéflé rth%&e%tgléﬁft of central

nerP&Y PRESE Wsor@ND LIRS rcogﬂf19@‘?ﬁ§ohﬁ§s BelBViO4E Disorders, mood
sel ectiv] ty pot encyla‘gpapar macokl neti c propert i es,

disepders.oandglisosd %?f Gptro % OF THE | NVENTI ON

Th eD@Hp&@ |tRe BERJPIAIL dﬁqahaﬁmbumnp@@m mot:lhlaﬁnga GS$ESeceptor
pt or go ni s

acigicpir E AT RetmpeaRas! eritanadidin SRR vt Srasenty, One agent,
cisdpoidad tad voes upbt@nbxtamivdjelfenttreame&t Hf4mpehl§ptlmrders of the

gasﬁg{aﬂz' glrlﬁ tr pv@gd\!v{tljld?{l]wn ‘ﬁ%ﬁp E 8!1 A r(:Srdlac side

ound to exhi bit a ora I netic
effastso gepa Jlags olipicehiriglsef pﬁ@bﬁr@gﬁnﬁeprwalmzj@édlave been suspended.

:,'OI Q@(Y(?Hlﬁ%l'_vl ihbde ymﬁhearfal n@H BLAT s tecditbOabonAECHRAURREve their
o a.Jilrs

desrgg} gifpcts Wn)hal?uqeq%%ﬂ ﬁ(i e | S %{ gr\rii%qdz%e@j% rﬁagy Os?r?s% z?rflong other
propéieiée improRdd beﬂedﬁiﬂfﬁy,qgﬁéncyhﬁiaﬁnadm}(ﬂlbﬁo(mop&iué@Iah&'/br dwation of
actClAaI koxy; RZ is C34al kyl, or C3 6cycloalkyl; R3 is
fYdrogen or Cl.3alkyl; R4 is -S(O)2R6 or -C(OR7; 2
. R5 is hydrogen, Cl_ 3al kyl, C2. 3al kyI substituted wth

-OH or O _3al koxy g @j M“@E%]ﬁ Cl1_3al kyl ;.
or, R5 and R6 taken toget er ?ormCS 4aPE | enyl ; and
R7 The tiselpaie Rrovages VRl pompaun @ﬂ}agypsse@r -HT4 receptor agonist

actiP@r MBE&HL btha! prvp@GeS RbAPbEIS Vftth®HisdBduv@hveObieen found to be
sterSOISOHEr reo

potent and selective 5-HTy receplor agonists. In addition, compounds of the disclosure

have been found to exhibit favorable pharmacokinetic properties which are predictive of

good bioavailability upon oral administration.

Accordmg to a first aspect, there is provided a compound of formula (I)
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wherein:
R!is hydrogen, halo, hydroxy; C;4alkyl, or C4alkoxy;
R? is C3.alkyl, or Csscycloalkyl;
R? is hydrogen or Cyalkyl;
R* is —S(O)R® or —C(O)R’;



In a second aspect, there is provided a

phar maceuti cal conposition conprising a
therapeutically effective anmount of the conpound as
defi ned above and a pharnaceutically acceptable
carrier. In a third aspect, there is provided a

Ukt i Sedaeth. Chaeni O Vo whi ke waE it Clselory, or

_4gggp§#n@]as defi ned above for manufacture of a
medj canent for the treatnent of a disorder of reduced
nDtRIF{§3@kythe gastrointestinal tract in a manmal .

I n @&, R dd R Bgpeclogethdi€bln TS ditydstiviiedda process for

pre rin d as e ined above, the process
sy ngtgypﬁ Wﬂﬁ@lg compound of formula (111):

N SorRphathdRemical ly-abidpRbl @kt or Bolfute bd dtdreoiswintrithereof.

co ound of the tornula is a l.eavi
3 e gt oS ar el s e ReRbtcy o por Bl piiRyisins o
theﬁ SAFRIOH Neffedtive Ofafiabud (of! Ithg : corfipoudd @K Befthed' ZbBve and a
III Wth a oggﬁund of formula (I1X): 3 34 Hz N
‘i%lcadlp’)'(‘fceﬂ’g‘ g‘? "de a conpound of formula (1), or

a phag MEEE dipeelthote 6 gepliddd & coaipbuad as defigddeatve for use in

st er eoi soner t hereof.
therapy.

In a fourth aspect, there is providéd the use of a compound as defined above for
manufacture of a medicament for the treatment of a disorder of reduced motility of the
gastrointestinal tract in a mammal. _

-In a fifth aspect, there is provided a process for preparing a compound as defined

above, the process comprising: (a) reacting a compound of formula (II1):

0 N
OR® g5
1NN NH -
|
ZNTN0
F'{z
(IID)

with compound of the formula L—R* wherein L is a leaving group, or L—R* represents
HO—C(O)R7; or (b) reacting a compound of formula (VIII):

O
RL-%{: ~¢ o
N° "0
R2
(VIID)

with a compound of formula (IX):



In a sixth aspect, there is provided a process for
preparing a conpound of formula (I,), -R4 N~\ NO
OHRS F? RLNO ~ R 2 (I!) wherein Rl, R2, R4,
and R5 are defined above; or a
pharmaceutical l y-acceptable salt or solvate or

st ereoi soner thereof, {—ROMPri sing reacting
a conpound of formul a ;EEO: N, NH RA NO ~ R 2.
(1V) or a salt thef2bf With a c&mpound of fornula
(X1): \/ "~NR4 OR5 (XI) to provide a conpound
of formula (1') or a pharnmaceutically-acceptable salt

or solvate or stereoisoff) thereof. In a seventh

aspect, there is prOV|ded a conpound. of for qu ?
to Qrpylﬂy a corgam@ degorpayla ), ompharma@utipély(‘qcpmtab salt or solvate or

stereoisomer thereof.

In a sixth aspect, there is provided a process for preparing a compound of formula

@),

@
wherein R', R?, RY, and R’ are defined above; or a pharmaceutically-acceptable salt or

solvate or stereoisomer thereof, the process comprising reacting a compound of formula

(Iv): ,
NH
R Y
Pl di
Lz
N 0
FI{2
(IV)

or a salt thereof with a compound of formula (XI):

¥k

(XI)
to provide a compound of formula (I') or a pharmaceutically-acceptable salt or solvate or

stereoisomer thereof.

In a seventh aspect, there is provided a compound of formula (IID):
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wherein: Rl is hydrogen, halo, hydroxy, C _4al kyl, or

Cl _4al koxy; R2 is C3Aal kyl, or C3.6cycloalkyl; R3 is

hydrogen or Cl.3alkyl; R4 is -S(O2R6 or -C(OR7; and

R5 is hydrogen, CL3al kyl, C2.3alkyl substituted with

-OH or C.3al koxy, or -CH2-pyridyl; or a salt or

stereoi sonmer or protected deriv nNpereof . I n an

ei ght h aspect, there is p aroRisri!svi tro nethod

of studying a biol ogj cal st®m or sanpl e conpri sing

a 5-HT4 recept oR—th conprising: (a)

contacting the biofogic systemor sanple with a

compound as defined ali8ve; and (b) deternining the

ef fect caused by the @ npound on the bi ol ogi cal
whéréhc’ﬁ em or sanple. The disclosure also provides a

phar maceuti cal conposition conprising a conpound of

t heR inhgdropen halodhyaireha Credleyls ordalshifemc cept abl e

cargd er, The di scl osure also provides a nethod of

t r At PG Eﬁr %re(i’ééy%?algﬂndi tion associated with

5- I-ﬁfilisq@@lgg&p@r@%jkyj;ty, e.g. a disorder of reduced

nmoti]ity of the gastrointestinal tract, the method

conpriss-HERman-S{@B hgik o the mammal , a

t heg sy j egl | ] ; ! e

i o1 ek O 1 CY o5 AR eaau? O Ay, b
—@-t+pealyl;ng aaaldbseeseisoneraw pditeitahderaggocthateld with

5-HT4 receptor activity in.a manmal , the nethod ... .

combrpeTa ot s PR §n FRC it oraVRE  biotogieal
systehesrap@plel déaiplrmng fafsel T} KQeHom tiRtm@hodcoiprisige QY toiadting the
~conposition of the disclosure. The conpounds of the
biolgisel wsgmercamplsvadh Heormrand gs detied abee: arslby detprnyning the

i ' 1c0r for

e A A i s L

AccBhredidiglopyrei nlsanptoveles of phasmaesuhod errpditiventemprising a

the disclosure provides a nethod of si.ng _a compound
conpnd b SRR G AP e SR abr e sl ¢

or ‘Bl MatRs@e alsé greddsOAemettodr 60ftreadisy a HBeSAr & condition

tool for-3b_studying a_biological s st%m or sarrpl_ff, or ..
assqciptecvedovel TnEcRRIF Sty rf‘e&eﬁtfgwréﬁp i gdyced mpllity of the
gastiSifhQshaf ORL %anﬁ%tda%in?ﬂsiﬂg bLAhRMH&GRL $Y S8 Munmal, a

sanple with a conpound of the ~disclosuré and
therdpewticatinéfiegtivhenedrfi of . sovpoasdditye disossnpound on t he

bi [ le. Jn. ] -
SRR Rl B AT e, PR Wl g1, contin

ass@yédelitlc SPIQCesspsr andivitnt gr nednatres!, déscmethed comprising

herei.n, whjch are useful faor Pre aring co ofund?I ;
administering to the mammal, a therapeutically effective amount of a pharmaceutical

composition of the disclosure.

The compounds of the disclosure can also be used as research tools, i.e. to study
biological systems or samples, or for studying the activity of other chemical compounds. -
Accordingly, in another of its method embodiments, the disclosure provides a method of
using a compound of formula (I), or a pharmaceutically acceptable salt or solvate or

stereoisomer thereof, as a research tool for
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of the disclosure. The disclosure also provides a

conpound of the disclosure as described herein for

use in nedical therapy, as well as the use of a

conmpound of the disclosure in the manufacture of a

formul ati on or nedicanment for treating a di sease or
stu@@ng bthiglfgiad $9abate dampletdd o HIbvERELHIVO S-IATL dewddiot, agonists,

e.g. a disorder of reduced nptility of the,
thegpaihodsammsisingrantacting biologicabsysigrhen sample with 8 cpgpound of the
i R R a0 o ou e ree e on e Hibfogical system
or quipho| | none- car boxam de 5- HT4 receptor agonists of

forpula (1), or,.pharmaceutical l.y-acceptable salts or ., ..

sol Feé’?(%% a&‘?éiﬂsg%‘f:% SWEP‘g”“F ‘g’r é%’f 815%85‘“ 0 8‘\}%"%‘%5 synthetic
proSéRes dudug®ibedanes dRtrited hare, iwlignge dséfol for prpakéng compounds
" representative exanples of 5 various aspects of this
of hadisploPwR. These representative val ues are intended |

to . i , . i .

to ol s Ry PG e e SRS AU RLRURTS it RS Retein for
usel mveticalnthetapy.aas peli 4si heaspedta gpbmppund; ol thet diselosury in the
ma%\?fﬁgﬁr%;oggg{)]qnutgﬁgg i% g{]égiﬂ':gl k1¥t: fgr ﬁéag%%géﬁlegﬁ%)ﬁ gonc%t?on associated
witk =A@, katkptoPhetRity] 8.ghy disogien oOkedutél hiatitity of tRE gastrointestinal
" isfluoro; or RL Isbronp. In yet another specific
tragisp@dpamipdl i s hydrogen. In a specific aspect, R2 is

C34al kyl or C3-bcycloal kyl. In another specific

aspect, R2 is C3-4al kyl. Representative R2 groups

i nclude n-propyl, isopropyl, n-butyl, sec-butyl, and

tert-butyl. 15 In another specific aspect, R2is

i sopropyl. In yet other specific aspects R2 is

C34al kyl or C4.5cycloal kyl; or R2 is isopropyl or

CA-5cycloal kyl. In a specific aspect, R3 is hydrogen

~or Cl-3alkyl. In other specific aspects, R3is
hydrogen, or R3 is nmethyl. 20 In a specific aspect,
R4 is -S(O2R6 wherein R6 is Cl-3alkyl. 1In another

specific aspect, R4 is -S(O2CH3. In.a specific
aspect, R4 is -C(OR7 wherein R7 is hydrogen

Cl-3al kyl or pyridyl. In other specific aspects, R4
is -C(OR7 wherein R7 is hydrogen or Cl.3al kyl; or

R4 is -C(OR7 wherein R7 is hydrogen or nethyl; or R4
is -C(OR7 wherein R7 is 25 hydrogen; or R4 is

-C(O R7 wherein R7 is nethyl.
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In yet another specific aspect, R4 is -C(OR7 wherein
R7 is 3- pyridyl or 4-pyridyl. 1In a specific aspect,
R5 i s hydro Cl- 3al kyl ; C2.3al kyl substituted with
A“O-IWPLIDB‘ike%“@lP g%?rr kdxy; or - CH2- pyridyl. In other specific
aspects R5 is hydrogen, Cl-3alkyl, or-CH2-pyridyl; or

R5> is 30 hy £ IRWIENTION

specific asp]g{é?g&ﬂ@ Ps%%mbgy?mwﬁ or R5 is

hy dEﬁ?ﬁf&eﬁ[on%&ﬁ%S novef qiRBolironbyedibogenide GrHRBrecgptor agonists of
4 Attorney Docket No: P-192-PCT In

forﬁllﬁﬁc([[)f, bﬁp@xpaccﬂuﬁpall%acamf;alﬂ@ sglgk(gﬁo]tvgrﬁéf)ﬁ%pre%ﬁppﬁersqgereof The

folbiins SsbeByds i HHB ORI R oG e Bt oo e f
vaq%u% %s:g%gﬁ%q 408 i fvREiaH. arkebe rapsskfiativdBlues ard’nyntbmigé m fusther

aspect, the invention provides a_cg nd fth
defffe shel apkdts énlld arahiet aitendad to exchgjeoylpryalugs FnseH 3 scope orthe
~ aspect, the invention provides a conpound of formula
1nV(:Ilt)0Wmere| n R4 is --C(OR The invention further

| de 1 hel  or Cyalkoxy.
E;gﬁ‘b Sé)r?m%f%%gg&?ﬁfﬁle%vefnﬁf)gqli gg g?%rg%ﬂ%h,e b/CRialliyd, or Cyaalkox |

C4. Broteéapedfit asprog, Ris HydrogR, halg of Qneﬂllgﬂ eR' is hydrogen or
defi ned as in formula (1). In yet another aspect,
albim‘RﬂS«ﬁﬁOi{O@ﬂTEr@\hf% a conpound of formula (1)

wh 4al kyl
Ca. bepbrnifryp el REER et T 0 2r6 or
g)fgpeaﬂafaspe%t RFdE osggﬂksalrorars mld@ﬂ:f R6 Is
: I Kyl ; and R7 is hydr ogen ﬁx 0. V§lde
an ofthemnttas pmﬁc aspecti Rv @r@aﬁ#}’gr%‘?ﬂfﬁ‘&w %B g’bougfs

—propn? %lsjoq)ggpy?fn-{a ec—butg/ | lha te(rf-i)m% OR3R R H

Tn another specific aspect, R? is isopropyl.

In yet other spec1ﬁc aspects R? is Cs4alkyl or Cy. 5cycloa]kyl or R? is isopropyl or‘
C4-5cycloa1ky1 B

In a specific aspect, R? is hydrogen or Cyaalkyl.

In other specific aspects, R? is hydrogen, or R’ is methyl

In a specific aspect, R*is ——S(O)gR wherein R® is C;_salkyl.

In another specific aspect, rR* 18 —§(0),CHs.
Ina spec1ﬁc aspect, R* is —C(O)R” wherein R’ is hydrogen, C1 _salkyl or pyridyl.

In other specific aspects, R*is ~C(O)R7 wherein R’ is hydrogen or Ci.salkyl; or
R*is ——C(O)R7 wherein R is hydrogen or methyl; or RYis M-C(O)RT wherein R’ is

hydro gen; or R*is —C(O)R7 wherem R is methyl.
In yet another specuﬁc aspect R* is —C(O)R’ wherein R’ is 3-pyridyt or 4-pyridyl.

In a specific aspect, R? is hydrogen; Cisalkyl; (psalkyl substituted Wlt\h ~QOH or

Csalkoxy; or —CHy—pyridyl.
. 5 .
In other specific aspects R’ is hydrogen, Cysalkyt, or —CHy—pyridyl; or R™ 15

hydrogen or Cj_zalkyl.
In yet other specific aspects, R’ is —CH,—3-pyridyl; or R’ is hydrogen or methyl;

or R is hydrogen; or R’ is methyl.
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NO 42 R(Il) wherein R is hydrogen, R2 is

i sopropyl, and R3, R4, R5, and R6, or R3, R4, R5, and

R7 take 25 the values shown in Table | and Table |1
Aﬁblﬁ@ﬂf&)ﬁﬁeENﬁleEJZ—BCFAttorney Docket No. P-192-PCT Tabl e I

R4 = 5 (0~2R6 Exanple No. RBR5 R6 1 HCH3 CH3 2

CH3 CH3 CH3 3 CH3 -CH2-3 |dyICH34HH 5 H

- OHEn ot other s@fic SPREGIRS akepytegathepgm 2T

L
Q_élg ﬁ%&%%enﬁén ﬁfﬁxd@é‘@ Cémp()’lfﬂcfg)ﬂ Cfltzlsnﬂﬂi gb-larhgfén }i' is

hyd®géh. H H
"I another aspect, the invention provides a compound of formula (I) wherein R*is

—S(O)RS.

In another aspect, the invention provides a compound of formula (I) wherein R*is
—C(OR’

The invention further provides a compound of formula (I) wherein R! is hydrogen
or halo; R? is isopropyl or Csscycloalkyl; and R, R* R® R, and R are defined as in

formula (I).
In yet another aspect, the invention provides a compound of fonnula 1)) wherem

R' is hydrogen;

R? is C3.4alkyl or Cascycloalkyl;
R? is hydrogen;

R* is —S(O)R® or —C(O)R’;
R’ is hydrogen or C;.3alkyl;
R®is Cyzalkyl; and -

R is hydrogen or Cy-salkyl.

In yet another aspect, the invention provides a group of compounds of formula

(ID:

S S
=
N

Ij_.
N

ey
wherein R? is hydrogen, R? is isopropyl, and R} R, R’ and R6, or R, R* R, and R take

the values shown in Table I and Table I, respectively.



17 HCH3 CH3 18 HCH3 H 5 The chem cal

nam ng

conventions used herein are illustrated for the
Oh ok¥@fple 1. O NOH O HNO 6 Attorney
P-192- PCT which is designated

AERRAHO O

1-i sopropyl - 2- oxo- 1, 2-di hydr oqui nol i ne- 3-car boxylic
acid {(1 Table 1 ,
S, 3R, 5R) - 8-[ 2- hydr oxy- 3- (net hanesul f onyl - nmet.hyl - am no
pr opyl] 8-aza- bi cyqye{is?{o};mi:t 3-yl }am de,
gecordrng=to-thg—AuroNom Sgf tware] provid by MDL
| ExamplaNoon SyBi epsl,  GrbHR( Frankf it
desi gpation (1§ 3R 5R) de@Hgi bes b the reai ve
rentationof _the jbonds Sociated wth L,Ele bi cycli|c
' 3 arle —depieted—as{-sol-d—afit>dashed-
vvedgeg The campound +-€Hhtt-pymditli yvel y denbbled as
“"‘"‘\ 82 hydtroxy-3- (u thanesut-fonyt=met [CY-II —am o) pr
opy! 15 8- azabi c¥l o[ 3.2 ﬁZ’r3 -prdyd. 3
yI ]- 16(1 met hyket hy|l ) - 2 ax@; 1, 2- di hydr o- 3€gyi nol i nega
oxanrde Tt gt of the qc/;}glrrpounols of the_dnvention
epi cfed al ove, t he quincti-hone-¢ i 34
to thlg 10 |azalj cyc| ooct ahilsgroup) Parti cUar nmenti on
may made of fhe [foll owgmg conpounds CH;
1- | soPropyh—2—-oxo—1,2- dunyunqu|nU||nc 3= LdruuxyIIC
aci d 23(1 S, 3R, 5H) - 8- 2- Ha)s—
hydr oxy- 3- (et hanesul f onyl - met hyl - ani no) pr opyl | - 8- aza
bicyclo[3.2.1 Joct-3-yl} am de;
1-i sopr opyl - 2- oxo- 1, 2-di hyaﬁg]ﬁlﬂ nol i ne- 3- car boxyl i c
et d{{IS 3R 5R=8-"12;, 15 :
vdr oxy-3- (net hanesul nny aknihol pronul 1 -89 azabievy 0
[ BxAndik 6. 13- YR} ani de; RS R’
t=Tsopropylf- 2= 0xX0- 1} Z- di hydr oqui nol i ne- 3- car boxylic
cid (Ip)é,’%R, )-8 [ (R)- éﬁ q -4“P§’n£’? Y
hydr ogy- 3- (et kanesul f onylHnet hyl {ani no)‘bpﬂEdZVIl]-S-aza
ey [3.3. 1 ct-B- yI} de;
1 gg'ﬁr opyH Ldol%b-'_ 2=k Ilggi:squ ot 1Te=3- Ldr({)?xyl C
aC|dI{1(IS 3R 3HY> 8-1(S)-2CH 4-pyridy.
hydr opy- 3- ((metdggnesul f.quyl3-petidill {am no) paapyl | - 8- aza
rcychof 321 fpct-38-yI '} g@mde; 20 ‘
(B qnlﬁ’r opyl- 3 0-1|-2-di-hydr egui-re-re-3-—carboxyte
acid f4(1S, 3R 5B -8-[3-  CH;s CH;
acety - met hyl +am np) - 2- h@ﬁgoxypropyl ] - 8- agabi cycl o[|3
2-1-feet—3-—yt}—amge; *
1- i Sd:ﬁ’ opy! -)2’- {ﬂw- 1 2-di thr oqui ngl.ine-3- c b boxylic
acid fA1S, 3R 5R)-8-[3 CHj; CHj
formyt=netthyl=amnp)-2-h OXypr dpyl |- 8- azabi cycl o[[3
?11]ym_,__¥“ e ) HEr oxyprapyl ] iR y_ [

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

Example 1:
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1-i sopropyl - 2- oxo- 1, 2-di hydr oqui nol i ne- 3-car boxylic

aci d {(1 S,3R 5R)-8-[(R)-3- 25

(acetyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3
ANMQWIMF@E¥°§4§4§ Tam de;

1-i sopropyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car boxyl i c

acid {(1S, 3R, 5R) - 8-

il i gxmmsow%é-o% yarigrneigline d-<amasisaid o
(O3PS bR Ry mettylaminolropyL S

bicgelbrb . 4. 1]1)063%8&5&)13 8edor@ng 20 the AutoNom software, prowded by MDL
mf@gﬁgg]ygyg@gggég]%%e@“' VO (TG R B ebiadi g 5518 describes
ther% ane%t 10%%%9&1& 'ﬁgoggte%qpfﬂ?g tﬂﬂ&cﬁ@ MRQ WIS Mat are

nven Ion may contain a chir céenter,
de;ﬁ@:@@ b kot dnyt daﬁiedtvbalge:ar"blmlccﬂmmjmd i :ﬂt;:maﬂvabj donptedras N-[(3-

I1) bearing the substituent, - Accordin
enci(oms)éﬁrmnoxyg};(m@té@nqswé@m en%lyérwe%hmmf&} & WafeyelolS2. 110ct3-

reog [ f
SiEEERSRIFL oM SRS AT Y st
cotfpdids BEhelifebingiah aepiciéh abow, s duiilindhe slubbrangio fieendo to the

iS shown, it will be understood by those skilled in

azabhvclawpctanttmvpm nor anmounts of other stereoisoners

L t | t f t
unt BeEieBhBEfib e i e T S (i rstad V5 | 7Ty
of {h&praTRoSIHol DI- ity dratuiisHne-3-Carb@ylielactd (25,84, 5y-8-[2-

the présence of such other isoners. 5 Definitions

hydeSdwﬁranbﬂulfgllﬁheetb@lmnm@&ﬁopﬂbﬁﬁééblﬁ"é@@ Zahlget-3-yl jamide;

?ﬁé“&%q%r&ml S TYe O a6 oL OUD. LIS SRS s o
hycﬁ haﬁéslﬁl’fonylﬁﬁ%? p?l}fgoé@bﬁgéloﬁ’ﬁl tl']cﬁ:b@@l}amﬁe

rocar on group mhlc | T near or branche

or tasdpropi-2ens- Iﬁehle,dﬁoqwlmss?v -otrherlicasiddf £ BHR)-3- [(R)-2-

o S DG G0 L S A P
way p_; ﬁyfﬁ&?%x%hl ﬁﬁ%&@(}ﬁ&lﬁi&fﬁ Bar'%)%ﬂ%' ac{d‘{(ﬁ’S,BR SR)-8- [(5)-2-

|sopro Pr) but n-Bu), sec-
hydrsfyjaBI(ydethahesmlfehyitzylbthyhaipmwﬂglbpyIMmalyapyclﬁﬁrﬂgb]qu— -yl}amide;

n- octyl, n-nonyl dec t )
" al kyFePEQRYL- er%@nEZ At ai%ﬂlﬁ?’@@“’rﬂ?&f&%@é@ 813
8ALaEyd[8NCHBE- K1} amid
Gw&%ngﬁﬂﬁﬁlons ereo d%hggs o%hé%mﬁsecgefinggangéz
al kyhﬁipyd)pyl-gFcﬁmpsmdylwdca}dnyolwn&—aarhoxmmmcﬁ {(@S 38,5R)-8-3-
carbon_at ons. Repr esent atj.ve e roup o
(fomzlrraééy -Hyingary-yfraxyaragyH; 8 ﬁ@ltbﬁé’ ‘é’@e@ 12‘3%5 W mide;
1o Y - 1ddi/d 18,3R,5R)-8-[(R)-3-
PR o e o o (1530505100
(acét%;} irreﬁiyﬂ@ﬁiihﬁi)a hydrexmoli@ﬂ}imalzaimbydkdg 2ﬂiec!tbyk}1am1de
al KoOXy"™ nmeans a nonova ent group
al k%lSC}P@RYéerWé’dl AsiihysigoqHpaine- %aéfHP ieid Uﬁggﬁr@&ﬁ [(R)-3-
(fo%i;l@ F}gethyfq%{ntillo \g@%ﬁ c%& ]—eii—% [ &clofR Rext3-At £ and
1-1sopropyl- 2—0x0 1 2 dihydroquinoline-3-carboxylic acid {(15,3R,5R)-8-[(R)-2-
hydroxy-3-(methanesulfonylamino)propyl]-8-azabicyclo[3.2.1]oct-3-yl }amide.
As exemplified by particular cbmpounds listed above, the compounds of the
invention may contain a chiral center, specifically, at the carbon atom in formulas (1) or
(1I) bearing the substituent —OR’. Accordingly, the invention includes racemic mixtures,

pure stereoisomers, and stereoisomer-enriched mixtures of such isomers, unless otherwise
7
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The term "cycl oal kyl" neans a nonoval ent saturated
carbocyclic group which naybe nonocyclic or
mul t.i [ ss ot herw se defined, such
Am@?%b%%%%ﬂﬁé%%@gﬁ typically contain from3 to 10
carbon atons. Representative cycl oal kyl groups
indicaghu b Y SXAIRL Shovwwr. H Wil PMderstood by those skilled
md]c?ﬁtc?flbgﬁl?enl ¥p%§%¥%psé%%??@cyc%%eiyl , cycl oﬁfept yl ,y N
in {6 &k QRS Hnor aldBEnts beothekeereThemens may Hegiradentipeths compositions

fl uoro, chl oro, bromp or iodo. The term "..on;gftgnd" 4

of the tventorconpowieervisindigyed previdsd thal any “b‘i‘@b g cgpposition as
repared.i n _any, ot.her m3RL abolism 30

a Wgﬂlg ¥ B‘?trﬁlmflﬁgtﬁiséh SiE ea%lg?é% %I?#ﬁggto ?%gggmuht " nmeans an
amount- sufficient to effect treatnment when

admnistered to a patient in need of treatnent. The
Defirgfions' t r eat nent" as used herein neans the treat nment

f di sease, di d - . iy .
! Fa SRl P IS i o
folWRiE teHREhMARERE folBwihd RemaigDaalees otherwife ih8iRale@T (a)

preventing the di sease, disorder, or nedical C
cornitlhd feon “Alkyi e rmenp valenbsaturatsd Sydrprareen group which may be

treat ment of tient: (b Li o at | ,
tingy Sopgarheddr cAERTEIPR AP T TR EE ARG eroups
typﬁnglgf %(2‘?3'1{1% $56 90 cAboh BB, FeRS@entdiiSAIRArgroWs include, by way

condition in a 5 patient; (c) suppressing the

 of ataspis eetlgil saliylen-prapy! (reBicisbpropyidi-PHonrbuty] €2-Bu), sec-butyl,

~ slowing or  arresti he, devel oppent of .t he djse .

isok P LPUYl P RN TP g R - BAD g cey SR Rf Hee.
al | gyl %h%”@lég&i%ﬁ BY RS T8t Plerl: B HitHBRYCo catichQUr6\§S whieh may be
medi cal’ CoRdPtion In a 10 patient. The term .

lineap bebARdRdtdr cainbinationethtebf.eUskbs othemasesdefingd] such alkylenyl

robes byatsiin FaadTsh Lite 10 Ehon airp S Re e kAl eroups
incBHE TRt 8t GRMIE SdLKE S 1eBE n-propylene, n butylone, propanc 1.2-
diyPALASHSRh R 2-ednimoprcl L2} (B copediyiivhaebmy e Do
s "aRoR e LR TS VUL 61 R o G ol Py dined as
bofE: Bepreshi R oS AMIBIATIARE iR Rbb: ARARRY UMMy,

propéitRibGroxgenwanesiuts oni c, benzoic, canphorsul fonic,
citric, ethanesulfonic, fiunari

gl uThericon Teydpdkyiomeans RyHGY B oL ERbalig eiqpp which

BB IR 0 e AL 61t e
typlcafl} 8bit&in from 3 to 10 carbon atoms. Representative cycloalkyl groups include, by
way of example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
and the like. | | |

The term “halo” means fluoro, chloro, bromo or iodo.

The term "compound” means a compound that was synthetically prepared or
prepared in any other way, such as by metabolism. ‘

The term “therapeutically effective amount” means an amount sufficient to effect
treatment when administered to a patient in need of treatment.

The term “treatment” as used herein means the treatment of a disease, disorder, or

medical condition in a patient, such as a mammal (particularly a human) which includes:
8
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20 p-toluenesul fonic, xinafoic (1-hydroxy-2-naphthoic
acid) naphthalene 1,5-disulfonic acid and the I|ike.
he term "sol vate" nmeans a conpl ex or aggregate
A‘tofﬂ@r%@ﬂe”b‘? WéT6f nore nolecules of a solute, i.e. a
conmpound of the invention or a

pharnaceutlcall a bl e B
nor@ nol IEEYﬂ“@E‘g ﬁ? ‘ﬁ g‘c‘f 32338{‘1““ SU cf%e&l&?a o é%orgﬁgm% & 1€
typical |y é‘c’fﬁ%ﬁilnllénﬂ@f Sphticae, having a

substant y fixed nolar ratio of solute and

sol(ggnt . amdﬂemtmgem disease, digirdenosmpdicl rgadignies eyminating or

exanpl e, water, netha et ha

acetic aA@MHDS EREICHIE 9 %}FedISW% ?liostoh%er <0 Ilg‘gecﬁ%ﬁll&gﬁdm Rina

t he solég&g dormed is a hydrate It will be

appr eci that the term"or a

phagyracasppesliny thackieptaliserdsalor nmdl@bcmtm gC.gflowing or
stereoi somer thereof' is i ed t

per nut atdresangpthedgysl %nglgl alﬂee‘gseaé‘ﬁ ghsé’f ‘ief (?’)drlr%arl S ondition in

such as a e of a pharmaceutically- acceptable

salt of aPﬁg%%§é0|soner of a conpound of formula (I).

9 Agjor nalevidaag eie d}hlpt&ni@ﬂth@@i@eﬂﬁﬂ:edw@m, or medical condition in a
“am no-protecting group” nmeans a protecting group

SU|tabIaﬁﬂ@nt preventing undesired reactions at an

or ot 6D o FRAEP AR SaThR B QYRR fom o wid

or ’tﬁﬁ@%ﬁﬁ:h i§ ceprsBleIbeadRhikiratdn gr OpepEnt, SSUCH sasarget. yfuch salts
koxycar bonyl groups, such as tert- butoxgcarbo

cmwmpv%ﬁmmhmmyggﬂytﬁ@ﬁwta@e BT GQfPFEYUC amgél and from

benz carb . |
phagmag Bpaé ?r;%lx ;t])é C?bzfp@:agl )& I]:r%l ’acgl%tilcalr}% accelptaé)}eosljigg ’of
n%&b%ﬂd@éf tlae Brknt (Brontioh kid prepdrdd Jrom mﬂ
di - (4" = et hoxyphenyl ) net hyl ; si

ps, .such .. .
as $altsnietifgd &omwha(ﬂrm)m%ﬁlb’ acepntablp 9%194; wCﬁJ@Fhlg}}t &fq yqt Limited
nd the |ke
S TR S S S
ﬁm{aﬁ@?%lﬁ&ﬁﬂé | oYut BN, h?&bﬁroﬁharﬁydﬁg:hldf&t Briialisaleis) malid, hmndehc

ng general met hods and procedures. Althou%
mefhandsulfukiay mucispEtic, pintethenisy REASAROTIC FHTG FUH artafic,

p- ttlt ]lallgl%gl::] %0%%%1%{3??182@ &ﬁﬁrfégﬁﬁneﬁ)%hﬁ{\é adi oﬁ%hﬁlféfléﬂeeld&'dﬁbulfomc acid

muﬂé gﬁ@t invention can be prepared using the methods '
escri bed herein or by using other nethods
r eaentesmanolvairantcanya sunplek aF sapeiRhiored b gagor more

killed th rt I b
moqu*lé]ﬁ% gf g,l r}gtgb 1e %r% (ﬁp@ﬂgp&m 8%%3%‘%21&18& ofR ﬁiéﬁﬁag%@féﬁlgﬁ gf.:c’eptable
salf. tﬁgl%{)f el Bﬁ%@fe%@@cul&é SESsol vt eShd doPsut@fare typically

ants ents, pressures, etc.) are given,
cryStahiae s@lﬁd};d&ﬁﬁlg(}xmﬂisﬂanmib’ foxad raplgorabe off §@1@tqm|dé§1§ent

ot herwi se stated eact onditions
Regrgpaptafive §okvRRts H‘Jﬂ‘f@%{ﬂ WY PRl S ‘?8*;"\2}12‘% etg@é

1so$r0panol, acetic acid, and the like. When the solvent is water, the solvate formed isa

hydrate.
Tt will be appreciated that the term “or a pharmaceutically-acceptable salt or

solvate of stereoisomer thereof” is intended to include all permutations of salts, solvates
and stereoisomers, such as a solvate of a pharmaceutically-acceptable salt ofa

stereoisomer of a compound of formula (I).
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20 such conditions can be deternined by one skilled
in the art by routine optim zation procedures..

At dé}llﬂoc]? wazg will be apparent to those skilled in
the @8nvanti onal protecting groups may be
necessary to prevent certain functional groups from

u nd%l’hg%lﬂlq‘ ?,![-Jt&q] g (%&ﬁ)t”gxgééis a?’(ﬁe& dr&yP §mt§ble for

sui tabl'e pro Ing g rticular functional

preieftiy uisi2l ﬂéﬁd:tion@%t ammlab |nﬁ:ragfmd Riepreaentétire ammo protectm g
protection and deprotection, are wel Igtknovvn |n
0, oyl groups,

graups inchuste, bebeappetdimitihior Baayl pel €EeuDs

t r,od
oS e RLOGANELb SRy Bl ST Al SERBEL BBl T
ary 8RBk GoaDRl @S LSS, sl dsthefzgilbtyearbon\W(0bY) alew Yor K,

1999, and references cited therein. I n one nethod of

9-tiymerybsthoxyrerhsoshdenash; ardmethivheroups.gpeh oy bangylddnddrityl (Tn),

(oot T
buﬂzﬁfﬂn@ﬂ?desg?ﬁgms lagldaRoNg:. unl ess ot her wi se

I'ndi c 10 Attorney Docket No. P-192-PCT Schene A
Na -R N-~NHOi VN3I50O0R3R5 aORR LRNH

GNHE gl\l% NIORZ R2 (I11) (1) In Scheme A L
: ®g group such as chloro, brono,
| 0d@nRfouRddPife 1xﬁf%nﬁ$}1ecanrt%%ﬂ€ﬂh§'ed—fr8ﬁ refdilyh&ailable starting

carboxllc acid HO C( L formally represents
mayrthionsyng e it dwink gamdtm@hod&ﬁmdlplr@@dgreﬁoﬁlﬂlh@gh a particular

as;{gtg‘ggﬁt ti_a’ggreg;rg Sri\?@?lgeggﬁ HH %/t]:?é&{ %‘&@% g%len elgwgrs ﬂ}oge \s/%gptfxi in the art
I

BB S5 S 0 i o R e st

degceibed hasin & btyymngaithe;r meﬂhmﬂscteagertbyamimaraog imragerials known to

T kSt o b S a0 A PO s
co%c*nﬁ%iﬁs@ o géségttf%r?t%gg?s f § Qi‘ﬁgéigﬁngf‘eera%és?(\)/f\e rg%étia}gso E{)ﬁf%ﬁtg ﬁﬁressures
etcd@Iiven, 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. .

Additionally, as will be apparent to those skilled in the art, conventional protecting
groups may be necessary to prevent certain functional groups from undergoing undesired
reactions. The choice of a suitable protecting group for a particular functional group, as
well as suitable conditions for protection and deprotection, are well known in the art. For
example, numerous protécting groups, and their introduction and removal, are described
in T. W. Greene and G. M. Wuts, Protecting Groups in Organic Synthesis, Third Edition, .
Wiley, New York, 1999, and references cited therein.

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

Scheme A. (The substituents and variables shown in the following schemes have the

definitions provided above unless otherwise indicated).
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equi val ents, of base, such as
NV-di i sopropyl et hyl am ne or _
& 5 4. 0]undec- 7-ene (DBU). Suitable

AmPﬁ%nggﬂﬁﬁéﬁts al so include NN-di met hyl f or mami de,
trichl oronmethane, 1,1, 2,2-tetrachl oroethane,

" tetrahydrofuran, and the | i &kPem&re reaction is
typically conducted at a tenperature in the range of
about -100 C thl B0 C for 15 about a quar N/\Ti:ﬁﬂﬁ
hour to @ haypsls or until the reactionlifS OR™ R

al | yNconpl et'e. Ekéﬁplary r LnR4 1°n

i $Hchloro |nclude—ﬁefhahesu I ori de and

ACET g ori de. When the reagent L-R4 |s¥§ Qérboxylic

aci d,gzSchene A represents an ami de coupﬁing reaction
whi qhni s typical ly conducted by contacting (@D
internediate (I11) with 20 between about 1 and about
4 equival ents of a conpound of a carb |IC cid

In Schemg A, ilnepteseits aéqwmgf%wnesuﬁhﬁﬁ ghloro, r0mo, fodd, of ¢ OXY’ orthe -

reaglegngl- ﬁ?—lﬁﬁﬁgﬁl ! O{)wﬂi]f id 116- (F('&ﬁRF’ i %SE RGSndly r@p&%@ Hydgbxy.

rlazo

yI Oéﬁ&frﬂapﬁéﬁ&ﬂ:’rﬂ @inBRopb esRReRhetonhESehéno rophy spiyaiepending on
The reaction is typ |callﬁ conduct ed 18 din th
theahiﬁm&:nt propepies of the eeagf:mL—a-Boms iy wg known to Higse pkilled in the art.

b 2 h . h
L T

b bdhirt (1 3nd about 4
o PR D ot

equitydbans oparbimpehingi ctﬂfommﬂq br-okyin am@%@él%tsrlﬂawléﬂmmethane
HOAt The am de ¢ou n terne I th
in nerectiosongn reecsspEoiserr ety RUFEIE M3 dnf ot

|aiin@6i 1 Batiedbestlefs, 4.0 undec-
eqﬁ%%‘ﬁéisﬁg’ﬁ@ Ar%g?\g\ﬂ n“e‘%"%‘aﬁﬁle% N Gapar 4O

7-ehe (YBUYX Fuisabde initrdilsients m}ssyncé@cteefv,?\bdmmﬂmform@w@ny|
mﬁc{r&;p@géq ﬁ&ﬁfg{tgﬁ% qqr?gt ‘g:ﬁbﬂ%}fc{} LS %nc\(ﬁ rh?(%g 8 reaction is
aﬁ? %Qﬁddc daht 5%6@1)%5% B thé % ﬁﬁ'ﬁ%luﬁ l@bhllﬂ to faBde[fB()éC for

reac I on can be perforne by dissolving (111) in
abcﬁht h@ﬁ@@er&i(ﬁﬂﬁﬁahmﬁxt 2 heumseargexti the-riaption pgsubstan@aliy qﬁ)@pllege

a tenperature of, betwee
Exeplapgaseniol ARG bi HotiPdncti R fiafgbppdiofde and
lgu 8 (1) is isolated and purified by conventiona
aa%ﬁ% edufes. For exanple, the product can be

c o NV BE fdgén Tor A sscarbaelicneduSdunyy & saupsentstaaiearde
in an aqueous weak aci d sol ution and rifie
couﬂmmgrwlem la@wcalwoaﬂ‘eféﬁ@f fopLaing &%ﬁlﬁ%‘i&‘h 5 ﬂ’oT? With
betgv&; mjl&(hl.g (1Ia¥nd Al ecﬁféf?&f@ mﬁé’onl}b(ﬁl&lhbl’fﬁtchfb'oﬁyl?c acid L—R" in an

or nu Ich R2 i s hydrogen,

memﬁllénﬁ # dremples paveimabelbordiangde,on tl@qhe&mceﬁpf Aepupling agent
alkylatlon reaction.is typlcakuﬁ nduct ed g
sucdmstbanzqtngzc&-lcﬂﬁpﬁggmghdmo phospho exa uorophosphate (PyBop).

The reaction is typically conducted at ambient temperature, for about a quarter hour to

about 2 hours, or until the reaction is substantially complete.l Suitable alternative
coupling agents include 1,3 dicyclobexylcarbodiimide (DCC), 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDC), and PyBop combined with I-hydroxy-
7-azabenzotriazole (HOA®).

The amide coupling of intermediate (IIT) with the carboxylic acid L—R*

alternatively can be performed by converting L—R? to an activated ester, such as an
' 11
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formula (1) in which R2 is hydrogen with between

about 1 and about 4 equivalents of a conpound of the
Attforqlgrﬁgcﬁetko?%Zt’ﬁrMI ch L' is a leaving, group such as

I 0 bronmo. 15 This reaction is typically

Epnduc;fg in a polar aprotic solvent such as
N- AR leftet S8 AERSHAES] efted) of Wearid aRtlakol2, which

ak%ﬁhgod}t 4@qt§$§[asl)entefs ofﬁst%ngﬁbase such gs 1
is feh assied witheinteripediatci (HE. Typically, the reaction is

perfornmed at a tepperatur bef.ween bout, 6
* boutlieriehy Shendiretin abodt '0¢ AR CaBB T eRay] S e
hatka de¥ 20,
e g T e A
hehﬂihgﬁblactbtn&ramse oft beewednout F W agleaboat B0 eiva ﬁb@mﬁ)z to about
conventional processes from conpounds of formula (I)
24|(b:ﬁ>|u¥|7%hl: ch Reis hydrogen Internedi ates of formula -

[§ ' fikd Bk es.
malterlegﬁr u%{: exan‘;gpng gérél‘étnkhig%ﬁ car bgg %@?Iﬁ%ﬂ?ﬁ) pedures
Fo$ bahplt, B8 prod@RTah e Bodcentrated kg dgness 26 déntedward pressere, taken up

of formula (111) |sp ared k%/,é%l) procedur e

in ph pgrepEsWeRk 3id SR | 015881?&81' -

P-192: P .

g “ﬁ“?‘%”gﬁ’@%%%%%“g%mm e e
cotrigd iR Nofhul 2D G M K Ms hyfg&l vaadhkedn be/ prepBedbcohiding to
Scheme A. The N-alkylation reaction is typically conducted by contacting a compound of

formula (I) in which R? is hydrogen with between about 1 and about 4 equivalents of a
compound of the formula L'—R? in which L' is a‘leaving‘ group such as iodo or bromo.
This reaction is typically conducted in a polar aprotic solvent such as dimethylformamide
in the presence of between about 2 and about 4 equivalents of strong base, such as
potassium tert-butoxide. Typically, the reaction is performed at a temperature of between
about 60 °C and about 100 °C for between about 6 and about 24 hours, or until the \
reaction is substantially complete.

In yet another alternative, compounds of formula (I) in which R’ is other than
hydrogen are prepared by conventional processes from compounds of formula (I) in which
R! is hydrogen.

Intermediates of formula (1) are prepaxéd from readily available starting
materials. For example, when the carbon bearing the substituent —OR? is not chiral, an

intermediate of formula (III) is prepared by the procedure illustrated in Scheme B.

12
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15

RL R OR3 = H Cl_3alkyl (I1l) where U
i ndependently represents a halo | eaving group such as
Aoy P Peet GHpABRpcPr 0do. A negativel y-charged
“t8unterion is al so present associated with the
positively-charged 5 internediate (V) or (V).

First, an internedi ate of SchemelB (1V) is reacted OH
wi th an oxirane conmpound, for exanple, lj/
2- br ononet hyl oxi rane (comonly, epibronnhydrink)t NC)
form an azeti-di tsalt of formula (V). This r qﬁg"\(\rr(

is typicafl duct ed tacting (I
and about equi val rhtis
thyloxirane in a polar diluent;
~=dJhe reaction is typically conducteg? at

anbi egt tenperature for between abouy”24 and apout .
48 hours or until the reaction is bst anti‘ally

conpl €M@, It will be unde sﬁ%pd t/at in the process OR®
of Schene B and in other E'? esseés described bel ow

using intermediate (1V), intersediate (1V) can be N®
- supplied in the formof thesfreebase or inasl‘t//—\{(
NH

form wth appropriate adjuSnment of reactio
condi tions, as 15 necess
skilled in the art. An ¥nternedingfe of
in which R3 is Cl.3al kyl, can be ared by
contacting internediate (Vlkmkfﬁfffgﬁ:;light y Less

t han one equi val n$\%oagwout one 13 Attor n&¥) BocKetalkyl
No. P-19%P i val gnt_of a conpound of fornula

' i's é?gsﬁﬁkyl, in. an inert diluent in
of " bet ween about 1 and about 3

uj nts of a strong base, such as potassium

t ér't -Yut'®i de or §9gggnhg%gride. The reaction is
typicafly conducked 1-3 ient tenperature for

bet ween about a quarter hour to an hour, or until the
reacti®dn is 5 substantially conplete. Suitable inert

di luents include dichloronethane, trichloronethane,

1,1,2,2-tetrachl or lshEas hiBto, clilb®, or iodo.
whigs 3t PifeneneRE s 4y 1oBAts EltfhosutEes oG, o o
A &%‘Aﬁkﬁel)%he& cJuatatiohas HeNBEesen assauistafiowitn the positively-charged
I nt

ermedi ate (I11). Typically, the azetidine
intérntediape@atrdVl)s  di ssol ved in an inert diluent, such

t hanol , and. iy 4 ¢ i, f
S TR ST G AR v e

ex%@qﬁ Qf-ﬂl%nﬁmlaﬁyib@% (ESmmonlyo kpibidneolrydeigktot forms ge lzefiine salt
'yl am ne, preferably, between about 5 and, Q%ﬁ%b&w%&1

of fogminlea(Vn Thisokaative iamiptrally cendray bygpRtacting v

typically conducte at Sh ﬂyaa@ﬂa&ﬁ,ﬂmhas
by g and 5hOR 4 “ffg‘ﬂ’?ﬁ g{l%gme?&gfg&l e%a{/l\’/%len about 12 and
cth2RQUtTIR 4 ABHA 3 QpicHMY bdnducted at ambient temperature for between about 24

and about 48 hours or until the reaction is substantially complete.

N

Tt will be understood that in the process of Scheme B and in other processes
described below using intermediate (IV), intermediate (IV) can be supplied in the form of
the freebase or in a salt form, with appropriate adjusment of reaction conditions, as
necessary, as known to those skilled in the art.

An intermediate of formula (V"), in which R3 is Cyaalkyl, can be prepared by

contacting intermediate (V) with from slightly less than one equivalent to about one
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the reaction is substantially conplete. 15 An
internmediate of fornmula (I11) in which RS is

Aﬁ(l?% HRGeN.. Bathmer prepared from the azetidine
internediate (V) or (V') using amonium formate in

pl ace of ammonia, i.e. in-place of the reagent H2NR5

equiVfi&:A %Tﬁ‘éoﬁl@o&ﬁf‘@ﬂ%nﬁﬂa&l‘iﬂz’ nahereaMs Cf ghlmlslmaanenert diluent in
Internediate (I11) where R5 is hydrogen,

theazestna ofdbetwerg abbuf h/()ndoabo(lw PusH cRfe ogﬁéiﬁ@&g lbve such as

r t t
e S AEL B SRR st
g{eﬁyﬂe&?efaﬂ{r@ Ff&ﬁéé't\@ée% dbbhd @ queter hb& tbiaf BoGQor betilapereackion is

y reaction wt amoni um hydr oxi de. As described in
subdﬁhﬁ:nily ¢mﬁxtanﬁh&a‘t4a;nmwhh}ueﬂ@ in¢ludrgchlpeompgignsgen and

carbon bearing ubst i OR3 is not
mcb}Wﬁ’lﬂP anfy 1 rn%%rm‘éet Efnef iﬁg‘feiﬁ(fl 1) can be

pr epar.e i
oxi fﬁg}%ty ﬁae@éﬁ&ﬁﬁg %dﬁ%%luégg&ﬁ%g@gqsz fsézfg‘?eglﬂégithé?ﬂmne of the

forinlarieger’ f@tlﬂmldﬁ dletlhmmcthme(fﬂgc t'ﬁypg: Iorthe aesdiflijle intermediate is
reagent i I

S AR i A

ab%% eﬂuwglteﬁ{shal Ieaﬁrgml(e Szubst | FoPE ¢, Wk tHE Bin@ieSHNR’ is a

tuted 2-hydroxy propyl
volgtile l#@ageﬁl sums%@lyﬁﬂudk{, prferalylyDoztivetn Mout Pand 2bque?

cquivehpiont g@tw%utlgg@% | aehtiionas tragly OpRGH 18 fepesfature of
|
betwr)vgi:nrg%;/t?efgla Sét éef hY 61.{1(310 :f?ﬁ?&b%lﬁaﬂvc\)ﬁf E hia ﬁ{bu}j 24 hours or until

orrru and R5 are
ﬂlefié!é&@ﬁ%ubeﬁnhmﬁémuate of fornula (111) |n whi ch
R3 and R5 are hydrogen can al so _he r epar b
r eadniivieroedietef érzmml@j(lﬂém( WC%R s Brrogt, 6 b Brepared from
pht hal i m de
etécﬁn%}r{t glalg?/é% Syn gg{‘fgrﬁ%tg?nmégé 8ZiABonia, i.c.

in %H&@Jﬂﬁ@ tedbént Qigl\ﬁ@ﬁﬁ&libﬂe@ lrﬂ-$ ghenie BhiAtterrRBvely sto prepare
ydr ogen, can be prepared by reaction of nt er medi.at e

int¢rineyliapd ¢[H) wheredt el@théérogﬁhtﬂé? w&ﬁtﬂeé‘m@\ﬂ pr (V') can,@eptpened by
reap‘rbqw}tg \# e ) LR ag S rﬁ\én IS, p?ﬂ{h ?l%n 'gfglgbr\%%ag(’ﬁ)y a 1leﬁuct1on
reaction to provide 1ntenned1ate (IID), or the ring can be opened by reaction w1th
ammonium hydroxide.

As described in detail in Example 4a, when R? and R® are hydrogen and the
carbon bearing the substituent —OR? is not chiral, an intermediate of formula (III) can be
prepared by reacting intermediate (IV) with an oxiranylmethyl compound having a
protected nitrogen atom and then deprotecting. One useful reagent is 2-oxiranylmethyl-
isoindole-1,3-dione, commonly epoxypropylphthalimide, which is reacted with
intermediate (IV) to form an intermediate in which a phthalimidyl-substituted 2-hydroxy

&)

propyl group:
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hal o | eavi ng group, and the asterisk denotes a chiral

center. The process utilizing an internedi ate of

for Joolpspuseful for preparing forns of
A“"Fﬁ’flg%%%a#’;ﬂ }egz(PIEFI) in which 15 the stereochemistry at

the center marked by the aserisk is specifically (R

. .or {.95),.as: i 11| [fienghtieflimidyl
is ith PR TigdEa fths afleRioBRabe A DEMTERIIED. TP g

S
-gro&PRUAGE Reéhowed By beflunrgrin Alydaring ten frdmegmgntenpediate of formula (1)

equivalents of internediate (VI) in a polar diluent,
in véudhRagndhRt BEiHIdrogeR- t he presence of nore than one

equj val.ent .of ' : Rr3 > are hydrogen can also be
- P dheshys 86 RO (R R0 R and R are by
pre%éf&i StdaVtiGOnuE hatidate (¥) tétipae ation ef phthblanideend Bgguent
0 Cand about 100 C for between about 12 and about
treaBdedtoutishydsazigmt i | the reaction is substantially \
conpl ete. The ot,.eGt] EE: Ala in which R
ot A pPateRGr Y 5kt G RuEndhut SORKRH D
is B @oTH 2ak bk pepadbgebattiopbdimatiiedgtadBupithta freteied,
ich’is typically renoved by treatnent with an
intemmediates¥dh as trifluoroacetic acid. 25 In yet another
alternative process for the: preparation of
internmediate (111), intermedi §r§1(VI) can first be
converted to a cyclized forgm(RF1): 0O RS (V1)
before reaction with internediate (1V) to provide
intermediate (I11). Interf¥Biate (V1) is 30
typicall repared b I SSol X 1l L ob® L'is a
rolgy e Redeai e sepoin SRR R AR IR T) Sof drobh

hal{i_Ee%vﬂf 58 n@fh RSk BooteXxaETHaE cane (helpyaessitdizing an
&' ré&action of 15 Attorney Docket No, P-19 Fégl[ﬂ) pich
intdrMietijaterdft forrgita  Vi)ds psadud fa@pﬁeﬁ'mmf@&pat)%lnmﬂﬁ%ﬁ 1n Whic
typicall formed by .cantact i ng . i.ntesaedic
theepapcBemIaBis: HEGRRee TFR bt g pEERLALT of (ks well a5
for 9@%&!]%?15&-%%&51%&5 bfinBrmBEb@I(IWi | uent, such as
Rethanol . The

reaction is typically conducted a&ég
t enepiatliy, éntefnedine (R i emtastedowitichetyeam abrut 1§0d 594

bet ween about 1 angd. about 4.hou 0 il st V
cavtealens SFaamedes G it Pyt Sacr daBb ol i cprescnce of
mo¥d thdfl 85&613\/{11@1“%‘%6196{ sedrpndanddiisopapeiitiyeanine. The reaction is

provide a

I ntermedi ate of forrrulaédil). The o

typiially echdmbtddntt anempératues ¢herwesnnbost ¢ Epaadkabont LR Enfor
oxirane as illustrgted in me. C. for & . _

berapk Moot 12 sest Ao @ PSP FINY (F BOC S P ggoly eomplete. The
int.er [ ab : i Pa Ghbddates 8K i anfihtrmediate of

pro}%cégg{%%lp%qgé%ﬁeg Hggsg@lgl 1fIgr thees_prgpar_ati on of

forRfile @1)." AlusdR prmating gesvpfP' fio Bra whighvis) typiselheirmoged by

U'~~+ HNs | L'"~r Ns_I o
treatment with an acid, such as trifluoroacetic acid.

In yet another alternative process for the preparation of intermediate (I1I),

intermediate (VI) can first be converted to a cyclized form (VII):
<7 NP
0] R® _

D
before reaction with intermediate (IV) to provide intermediate (II). Intermediate (VII) 1s
typically prepared by dissolving intermediate (VI) in an inert diluent, for example,
tetrahydrofuran, in the presence of base, for example sodium hydroxide. The reaction of

15
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OR/ HR/ 23 U---T_ N Bee GHRs (VlI) As
shown in Schene C, a benzylamne 2 is contacted with

Auhe/ SRS NO PO oeGEEVal ent of a chiral oxirane 1 in a
non- pol ar diluent such as hexane or toluene to form
the 2-hydroxypropylamne 3. The reaction is

(V. Ey Rith a0 GROHEE fshnial s eymell Biperforhal bylbontacting

et ween ‘about 12 and about 24 hours, or until the, .
intereaidto Vi) svidipswesnt dbabit | anbahsiug ¢ equivplentsiof ftemmediag V1D in a
3 is typically react wWith a.sli exces '
pofsr stk 97 ftEsoh SHIgAClpR bﬁ%ﬁ?@‘f f%’é@f%)%? A fegyperature of
bet%&%%ﬂ%ﬁn c8beYb aﬂ;%&t 1OBYEVEH 57 Sen AHDIET add BbEH G@Ars, or until the
atnosphere In the presence of a transition net al
reacAblsyssbsthmtigblyeohghéete. hEhBorotesting emupd® istearored basiendard
(VL'). The_reactioqﬁ%; téﬁ%é. | v._conduct ed at '
ProsadiTento RIeKde AR ARFReqdRe B @out 8 to about 20
24 haur &ﬁ% - &Py '&%ﬂa@ﬁ%@p&y@iﬁé Offlustrated in
for Eu?’rggﬁit?@?‘p.{ng S gﬁl}w@q‘ﬁpgcher% . OH Schene I.I)a NHuS ) .
Sci¥ne-CNoPthe GaftichldDekidhpIN oDfdriviig 3 BEc-profcted ehived irdemmgiate (VI)
Docket No. P-192-PCT The prqf ect ) .
usiagiwbuelawiepe] bBefaRkon lére%éf)ﬁlﬁﬁﬁ‘g forfht RsPrgHamat Boy-ghiral
first, reac i-th the substituted quinolinone
“W%W%%&ﬁ%%%kﬁg?Q¢§VIll). Typically, this reaction is
conducted by first con8eh¢med>(VIII1) to an acid
chloride by contacting (M11) with at |east one
equi val ent, preferably between about 1 and about 2

,equhya?g@%s.pf &N"a ting .agent., p-S yl
chloridecpronaliéﬁgﬁizﬁide in an aromathg gisl u
such as toluene, benzéene, xylene, or the Jike. e

I

reactioh is typicall?y conducted at a tenpe?ature

rangi ng from about §p @Hhmt 120 C for about 15

m nut es—te—abeu+- 4 hours,! ortyuntil the reactionis
substantially conpl ete. 5t Bcid chloride solution is
typically added to a bighgsic m xture of about 1 10

equi val ent of the. am notropane 5 to form a protected

Asishbwn i S cladnss Cyvnbedzylaminx? issentadtadywitls atdaess pac equivalent of a

procedures. The bj phasic m. xtyre of i S ral,l

chisgl e gpeg L B2 89%@813\‘} Bﬁ&e% S‘il‘i%l_ asﬁjﬁ"%f}eo%gi"iusn%ﬁqﬁ% _tt*,‘"‘y
2—@&&?{3?13013 (2B 0%Ge réRfoRAdyNgaIANcAdHae 8t B8MNehPBrature for

ontarnrng an excess of baSe, such as sodi um ,
befyedn asdwtd 2amd pbbassi hrd) pdnoki the teaptiaf srsabityntalygomplete. The
hitfar?ne?liate 3 is typically reacted with a slight excess of di-zert-butyl dicarbonate
(commonly (Boc),0), for example, about 1.1 equivalents, under a hydrogen atmosphere in
the presence of a transition metal catalyst to provide the Boc protected intermediate (VI').

The reaction is typically conducted at ambient temperature for between about 8 to about

24 hours.
A process for preparing intermediates of formula (IV) is shown in Scheme D.
. . Scheme D o K\(NH
S oA P Tl
I :
= N 0 HoN : Z NS0
R? i'QZ
(VIID 5 av)
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caDbe petfored iptpgresne sEhetrplEs agmby

equi val ents of base. 15 Alternatively, the am de
coupling of internediate 5 with the carboxylic acid

VI | an he performed in the presence of a
Aﬁéﬁﬁ&f’%ﬂﬁ%ﬁ’éﬁ%‘?ﬁch as 1,3 dicycl ohexyl carbodi i i de
(I:E)CC), 1-(%- di met hyl am nopropyl ) - 3- et hyl car bodi i m de
r_benzotri -] - : : i
TR Bt PR U SO SRS S S e e opane & i frt acted with
thd R0BORMad RRIAGE Eatb&aMBiadidd VY. Mypically, this reaction is conducted
1- hydroxy- 7-azabenzotri azole (HOAt), as described 20

bydbstwenpeting FElRM seadé gbionfg b eontatiseiNaveh aflepst one

wth a l id. .l .
cafhiCal LR B b By P AR P LRk e,
sulPEDRINIA Gi@5dehrb¥hiyt ShleAde fun @bty diRgnh yuch as toluene,

converting (VIIl) to an activated ester, also

bexgme{i)bmb, ?;ttbe/ Eke. THee ractiarcs tyricaly sopdupted 4 atapperalyre ranging
y standar r t id ' -
B

re Cﬁogq)scgubgtﬁﬂgag@{clroiﬁlplgé removal is by treatnent with an

acl suc | uoroacetic acid, providing the
aci dheakid dioridesolutivaisrydicatiyaddpd éo agi@aggmpx@fe of about 1

oS s RS ET rh  IF E ef o

R ERb R P g e R T BV dissolvna S in
St Lok o gt
expesaof buwssush s sadien yAraxkieor PRSH RIS pgﬁ?ggglyggouw to 5
e R il he “prot ect ng droup PL TS Boc, the

pr ot Qededively Metanapassudingios imeramadiaeds bythtthecarboxylic acid (VII)
procedur e i'Tlustrated in Scheme E. 17 At t or ney
@%@‘SﬂamG

SRR I, s e et
(EDRS, frRheatieshliinfies yagiaslalinGphosbhositm H2xstirophdsphate

tetrahydrofuran 6 is contacted with between t 1 S
(Prick)20p ety eebinsd wHhck BrRRY TP RIS AL TR e described
angfre E)? it :Lmﬁ%“ ogfplﬁgdof?ntéﬁﬁ%te ?Iﬁ‘f Sithra Ja%oxylic acid. In yet another
alternative, the amide coupling of intermediate 5 with the carboxylic acid (VIII) can be
performed by converting (VIII) to an activated ester, also described above.

The protecting group P! is removed by standard procedures to provide an
intermediate of formula (IV). For example when the protecting group is Boc, typically
removal is by treatment with an acid, such as trifluoroacetic acid, providing the acid salt
of the intermediate. The acid salt of intermediate (IV) can be converted to the free base, if
desired, by conventional treatment with base. The protecting group Cbz, for another
example, is conveniently removed by hydrogenolysis over a suitable metal catalyst such
as palladium on carbon.

The protected aminotropane 5 employed in the reactions described in this
application is prepared from readily available starting materials. For example, when the
protecting group P! is Boc, the protected aminotropane 5' is prepared by the procedure

illustrated in Scheme E.
17 -
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5 exanpl e about 1.1 equivalents, of
1, 3-acetonedi carboxylic acid 7 in an acidi c aqueous
Aw&&jQ%Hgnmgplkggnpresence of a buffering agent such as
glun1hydrogen phosphate. The reaction mxture is
heated to between about 60 and about 100 C to ensure
decar boxyl ati on of any caﬁhbxmbiied internmedi ates in
t he product, 8-benzyl-8- azabicyclo[3.2.1

] oct an- 3- one 8, connooly N- benzyl t r opanone. Ih \VJ::j
Mp@ PHe e 8 iotypllcaldowir eacted-wi-th a s/
exce of di-tert-butyl dicarbonate (comm y

(Boc)20), for exanple;; about 1.1 equivalents, under 2a
hydrogen atnosphere in the presence of a transition
netal catalyst to provide the Boc protected

i nternmedi ate 9,

3- 0x0- 8- azabi cycl o[ 3, 21] oct ane- 8- car boxyl i c aci N
tert-butyl ester. j Meagction is typically “Boc
conducted at anbi@nt #dlenperature for about 12 ti¥Yh

about 72 hours. 15 Finally, internmediate 9 is

contacted with a large excess, for exanple at | eas?

abo;it %’F‘Fﬂ’gﬁ H%% 1 Emn? le %Q‘g@@w ) 51@%2&@% frBtedfdd intermediate

i ne I'n the presence of

5 Eﬁrgtrﬁ'@*?dntn'e@lﬂxmﬁh cﬁ@fu@éﬂ&ls doﬁtaﬁted\mﬂﬁadtheeimhoduttand 2
he endo confl uration with high

eqﬁvdmsmeﬁrfoﬂm’ft@ﬁ 1 it of beped amipeeind 4 sightexsess, for

ek el B A i
solﬂﬁbﬁ LBRAGIIrAbuifSring aSsHd Shichsisadiu lndgeatphosphtate. The

I's a van ageous to add the ammoni um f or mat e r eagent
redction poxfuteoin heatédto '@t‘aﬁfpil @01111 o archahwuhtQo OES: ’Fc;sensure
cont act ed \QA th a q é ort |e%r}n<a{e 1_3_
degasboratiationrol a8% TSV SR ent s After an

azabd%ﬁ:@@b Bct%p 9 l'brne kzc&ﬁm%ﬁﬂzw béfzyl tﬁ‘@ldfl&ne an

ona poriion of about to about 10 equival ents
of arn¥antetiiedigsie Bust eypically a@@@d w1ﬁh@slg1pbgw di-tert-butyl
addition can be re d aft : r
dicapongieciuemont (25 Darone Bt Pl by CBUUBHE R o drosen
k@ Provikde thé Bot cted
o RO R G By ARSI TPt e B s
1nt%iyfﬂécfi§c§ |9S3 of 61Zpohidsgclof3. 2. b]’dmlna—S(da)bmlgc pcné qu—bgtybester The
coupling the substituted quinolinon
regoiph Ilﬁ) typicelly enndupied ahambigtilepPeraf e Foriago tolgto §B°‘§t%%“fs
Fipgth B é%{ﬁﬁfd § 815 heR oS el fol exarhbiBdt Lt abold 25

eqmvgenﬁz oﬁﬁnmomum formate in an inert diluent, such as methanol 1n the presence

of a transition metal catalyst to provide the product 5'in the endo configuration with high
stereospecificity, for example endo to exo ratio of >99:1. The reaction is typically
conducted at ambient temperature for about 12 to about 72 hours or unti} the reaction is
substantially complete. It is advantageous to add the ammonium formate reagent in
portions. For example, intermediate 9 is contacted with an initial portion of ammoniumn
formate of about 15 to about 25 equivalents. After an interval of about 12 to about 36
hours, an additional portion of about 5 to about 10 equivalents of ammonium formate 15
added. The subsequent addition can be repeated after a similar interval. The product 5'

can be purified by conventional procedures, such as alkaline extraction.
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5 (M1I) (IX) (1) The reaction of Scheme F is
typically conducted under the am de coupling
condi tign ri bed above for the reaction of the
A““‘?B?&%S’i‘?fxﬁ?'i‘"lg%?‘gf(V| 1) with internediate 5.
Internmediates of fornmula (IX) can be prepared.by
deprot ect | ' |dicecdhinoukfs HPformi & pepared by
PZ%\I?P&H %gve?r%ﬁx&&ﬁggg@%ﬁ} epr%sents an .(@@r p
couplfighBe Bitietéd qdnglinap .Caﬂb_nkﬁiqm E{1El3 woth ﬁf’dﬂwgdietﬁ)(’f
can be prepared fromreadily available starting 15
fornmele €29 ab dlusgpied ipp -es anal ogous to the
al kyl ati on and ot her reactions described above
and/or using alternative reactions well known to
those skilled in the artScheémeF exanple, ‘i ntermedi ate

(X) can be prepared using an internediate 10 (~~Ng N—R?
P2-NH 1@ which may be forned by protectingt '/r%?g{s
it

~ nitrogep of the.am ngﬁ;abi_&ycl ooctane 5 20
1 BITHTOS ro@eqtﬁr"bu P2 &nd t hep_kENpTNg Bl' from
n' Logen t e-a?gbiﬂéycl ooct ané JTs
R

Protgcting groups Pl and P2 are chosen cﬁ t hat they
are Trenoved under different conditions. For exanplqn
wheVIHl is chosen(&$ Boc, then Cbz can be used as
P2. Substituting the protected am notropane 10 for

internmedi ate (| in the reacti .t c | . i
Thergcrione Sees i wial pondbEREaaRant Bpfdd ARpuAgetRitons
int ar ' - Of Bbx i acid (Y TAY with metyrobiaitite t.
des@eﬁﬁgﬁgézﬁﬁ,ﬁe rle%éiloglt()fgﬁ%t her yﬁrrlwst ,ﬁlosj( olfﬂt s%/nt_hesi s, i
conpaymdsiart of formula(K) bai e pebarkd R deprolestjag sy Eiicrmediate of
represented below as fornmula (1'), can be prepared as .
formpla§&dr ated in Schene G Scheme GONH ONRa OH RS

R NH\ \ NH-NR4 R 4
' N N-R
P?—NH R

X)

where P? represents an amino-protecting group.

Intermediates of formula (X) can be preparéd from readily available starting

materials using procedures analogous to the alkylation and other reactions described
above and/or using alternative reactions well known to those skilled in the art. For

example, intermediate (X) can be prepared using an intermediate 10

ﬁNH
P*—NH

10
which may be formed by protecting the amino nitrogen of the aminoazobicyclooctane 5
with amino-protecting group P2 and then removing P! from the nitrogen of the
aiabicyclooctane group. Protecting groups P! and P? are chosen such that they are
removed under different conditions. For example when P! is chosen as Boc, then Cbz can
beused as P2, Substituting the protected aminotropane 10 for intermediate (TV) in the

reactions described above for the preparation of intermediate (11I) provides intermediates

of formula (X).

19



10

15

20

25

NO+ ORR NO R R (I1V) (X1) (1'") Internediate

(XI') may contain a chiral center, as shown explicitly
AhQEy HRE REOLLEIPEd 5 oxirane internediate (V).

Typically, internmediate (1V) is contacted with

bet ween about 1 and about 2 equivalents of the

oXi MARS: dndtRf FReHoALST sirthdsid, l&oﬁhr@@icﬁrof dortnui@]) irsabich &S is

et hanol to formthe product ( . Internediate (1V)
hydageh eepempladdulin as firmufadi incan bmre@nreéa@ éllygtrgierigh Scheme G.

mol ar  excess.of alkalineghasgds included in the

reaction mxture prior tothe addition of the 10

. . . . 4
oxi rane. The rez&&tl on is typically conducted at N’\/\r?z R

t enper at or%a out 60 C to about 100 C foff en OH ps
about 1 ut 3 h urs or until t} [
R'SH anti ay conpl RTLhe pr odudt p bg_isolated .
b yst@l i zation pron‘?an‘Wf’dHuet s Phe free
base gr as an acid salt. Internediates of formula
(XI') gogn be preparedXby reaction of the oxirane 1)
Tntelh&hi @(ﬂtn?w]con d\#ﬁ shir@lceftet s AR Bxhicithy fob tHeRotected

secondary “am ne R5. Typically, an agueous
oxfehdibtepmedibtet(WVe)am ne HNRARS cont ai ni ng about "1

S T i A e
eqalb%lﬁrﬁl)é é)ggie dSran& ﬁﬁ&r@?&dﬁg %12 Bl\ﬁﬁgﬂu&? QYth s anad .to form the

equi va rane I nt’er nedi at e

produet (IP.akitéreiediase (IVD caabé supphadi umamfoﬁh iwhihpased slight molar
of bet ween about C and about 20 10 ' C for _between

exeise of alk@hrmhaiswda@lué@i Wdhe seactipn mEttpTe e ¢ higadiigieniof the
-~ substantiall DRRE, hosy4

OXE% ’@VI F?“}no}é {5 ﬁg’%hﬁog%dr%%gragg t%gﬁ%r ocedur gs S| r‘r;lt fb about 100

°Clfer betREELabo8P P hh@Gbdud 3tHoars, b ittty adtivnSy Bubstantitllptomplete.
Het er ocycl es, 2000, 53, 2471-2485 and described in

The me)d@%bm tesiselated Wy cosiairation digen e mert digrentas thefiee base or as

54 H2NR5, and HNR4RS are available comercially

an RdSplt | eadi | y prepared by standard procedures from
COMRBrradddtbd SfordBlaqKIPdas befepitddbneyctidacdfahe Mirane
P-192- PCT Further details regarding specific r qagt ion

intewrediate dridlustrdedint¥shemeds aritl be spendapagpae PR R°. Typically, an

ST FRRER Tl LA M Bt o
soBEMWIARESE, drBidhydkdkide, BB IO hyaRReTd, or pRissiumy ﬁ?drb@iﬁﬂe is

provi'des a process for preparing a
contacted with between about 1.5 and about 2.5 equivalents of the oxirane intermediate 1.

The reaction is typically conducted at a temperature of between about 0 °C and about
10 °C for between about 12 and about 30 hours, or until the reaction is substantially

complete.

The quinolinone carboxylic acid (VII) is readily prepared by procedures similar to
those reported in the literature in Suzuki et af, Heterocycles, 2000, 53, 2471-2485 and

described in the examples below.
The reagents 1 R2 rR? , L—R4, HZNR5 ,and HNR*R’ are available
commercially or are readily prepared by standard procedures from common starting

materials.
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5 compound of forrmula (1), or a salt or stereoi
t hereof, the process conprising: (a) reactingoiasomer
Amﬁg@%pgo@flgjp@ﬁula (rrr): (N3R5 0 CNNI(/ OR3 RS
(I'11) with conpound of the fornula
L-R4 wherein L is a leaving group, or L-R4 represents

zﬁidmfgrre%ldlﬁ%kpd’ SRcichtipraconditipos an ether prpeaduses for
(VI '2 R g\/fl gonpound
prepafing @d‘pﬂweﬂta(ive(gqmpqundsp\pf@e ipyeatiowRer ﬁtertnle%atels b eﬁ%w e

nmpound of_ f rrula (1), or a salt or stereoisoner
desmﬁ%@eeig?iti FRVenti on further provides a conmpound
theil aspe&adhle ifVentish erovdd fi
préec{ﬂgﬂé@%’erl va% ive ﬁer eof1 e\i\lhergl n I;s(arm@cew orprepaﬂnga
comr%m gf ﬁl;ﬁﬁuﬁa:{lj, axﬁa sait orfstermascanf(rﬁlere?fnﬂl&ﬁf%‘i?a? ?‘?"Bﬂéﬁmg
aspec t he ent rovi des a process for
pre(phﬁeﬁ?wlgaﬁcoélﬁ’r?ﬁ%ﬂg # (:ill%‘& a (1') wherein R, R2
R4, and RS are defined as in formya NHOT a20 ,
salt or stereoisomer thereof pr s9 conpri sing

reacting a conpound of fo I
Docket No. p_lgg_ ~ V): 1%Attorney
R—*—l—

with compound of the formula L—R* wherein L is a leaving group, or L—R* represents
HO-C(O)R; or
(b) reacting a compound of formuta (VII):

with a compound of formula (IX):
,4?“ UV
3
HN OR™ RS

(IX)
to provide a compound of formula (I), or a salt or stereoisomer thereof.

The invention further provides a compound of formula (II), or a salt or
stereoisomer or protected derivative thereof, wherein R', R, R3 and R® are defined as in
formula (I).

In an additional method aspect, the 1nvent10n provides a process for preparing a
compound of formula (I') wherein R', R%, R* and R’ are defined as in formula (i), or a

salt or stereoisomer thereof, the process comprising reacting a compound of formula (IV}):
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R (IV) or asalt thereof wwth a conmpound of fornula
(XI): 0 Rs (XI) to provide a conmpound of formula
C&L boQki 1. P ip®F Stereoisoner thereof. 5

armaceut i cal Composi tions The
qui nol i none- car boxani de conpounds of the invention
are typically admnistered to 3P Hn the form
of a pharmaceutical conposition. %phar nmaceut i cal
conpositions may be adm patient by
any acceptable routeg i ni stration including,
but not limted to, orakz h, vaginal, nasal,
i nhal ed, topical (includi n 1.t ransdermal ) and

parent eral nodes of adminis at| on. Accordingly, in
one of its conpositions as the invention is

directed.t har ti nposi ti on conpri si ng

Or%ﬁﬁﬂéﬁﬁﬂﬁ 36351 :ﬁ% g@éxggrrier or exci pi ent
and a therapeutlcally eff Mer@imount of a conpound
of formula (1) or a 15 pharnmageutically acceptabl e
salt thereof. Optionally,“such pharnaceutica
conpositions nay contain other therapeutic and/or
formul ati ng agents if des?gyd. The pharmaceuti ca
conpositions of the invention typically contain a

to pB6THRRSHpeahd ¥f Rhhert('yer asubtrtstapéoisonoathaeefd of the

resent invention or a pharnmaceutically-acceptable

salt thereof. Typically, such pharnaceutica

co sitions Wi | |. &Qntalnfromabout 0.1 to about
QSW%%‘—I%Q@?@FﬁigﬂgﬁHwe agent; preferably, from

aboyie guﬁl%hﬁ&%arg&%rﬁ&e Ydhytfiinds afrthe imrentipn efedypibally

from about 10 to about 60% by ght of the active
admggsiered ﬁmy patmw enthe dera Oﬁ%aﬁhq@acwlcélwﬂmoéﬁ’l‘mnéﬁ% e

used in rraceu Cc table route
SRR P s SRR g ARy Y 3ooeptable o

of E&&ﬁhﬂtﬁm)n uﬂﬂud%ég %@ﬁ%tﬂﬁﬁﬂt@lﬁ% &hl, eautdlj erginabnasal, inhaled, topical

exciprents, wll depend on the node of admi nistration
(inbleiding transdatmpl and @atenterg) anadeg Qlf admisiiaEae- or type of

nmedi cal c¢ondi.ti on r di sease
At t YK @gyh%}g%pnm? H§LopRpRps ggge%ts i 1{11\2%%?12 gsa(;%etc;[eg r;co a

%a@eﬁiﬂaf @J}hrgosﬁﬂﬁ‘f mﬁﬂg%haﬁﬁﬁmbﬂh@d{bcépmbla carrier or

partlcu ar de of admnistration is well vvlthln%
exsippearaf 2 ﬁ;hmeutsdally leffdctive Wbﬁ%% pererapnd o rorgpula (1) or a

phgglgalct@ 7 ;ggclgpF ‘I%ea.vlg% edi éﬁ[}‘}b 1¥ SH&;] pl‘fa?%géitfcbl%ﬁlposmons

may contain other therapeutic and/or formulating agents if desired.

The pharmaceutical compositions of the invention typically contain a
therapeutically effective amount of a compound of the present invention or a
pharmaceutjcally-acceptable salt thereof. Typically, such pharmaceutical compositions
will contain from about 0.1 to about 95% by weight of the active agent; preferably, from
about 5 to about 70% by weight; and more preferably from about 10 to about 60% by
weight of the active agenf, |

Any conventional carrier or excipient may be used in the pharmaceutical
compositions of the invention. The choice of a particular carrier or excipient, or
combinations of carriers or excipients, will depend on the mode of administration being

used to treat a particular patient or type of medical condition or disease state. In this
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exanple, Sigma, P.O Box 14508, St. Louis, MO 63178.
By way of further illustration, 5 conventional

lakh @obgetni ques are described in Rem ngton:
Aﬁoﬁlg}{eﬁ%ci ence and Practice of Pharmacy, 20th Edition,

Li ppi ncott Wlliams & Wiite, Baltinore, Maryland
rega&%qggﬁfeﬁ%goﬁbﬁa sARSRI phatm@leuticaPhampaeart for alpatiss iy mode of
rms” a

d Drug Delivery stens,. . 7th Edition,,.

admhniptpationds welwittiin e scompefitbosepskilled ig BE' Piﬁﬁ??ﬁ%%al arts.

(1999). Representative exa ' -2l from, fi
Addsnalis e HES ST RGO { Gy oby o ERERGLRN g Ay ldple from, for
exaﬂ'ngfe' H@‘?ua ‘PEt?i FR5E14508, b1, MhikiedMO063 178 Byokdyoofi frgher (Hgstration,

stigars, $uch as .lactose, glucose and sucrose; 22) d '
con®draioaklermslaton kshuignes ase desenbahial fratiag feﬂ-sbéﬁ@fﬁ" t 3y

cel l ul ose, sug .mcrocrys I :
Prapes cfdionesy 0 IR LOPUREN SIS SOVDH, Rlfm R Maryiand

| ] , liC cand | K- @as @nd Ot li ystems,
(20%(@mﬂgdrlggfﬁl§%12%aalﬁiﬁﬁﬁﬂgg%ﬁlncgﬂ;O 6) gelsati n. %%ewe(rﬁﬁ

7% B@iti6n, LiBpinexcWillantssy VEhith PalineedMaplanddd 9%hd
I t .. 15 (9) .qils; i
Cotkemeenistive parglet ponarigh P tdl derE o Bl ically
acc%ﬁ%tgg ?z'glﬁig%ggcluéﬁg?ﬁgf%'% 8t limited ), tigd puetvEng: 1)Ghgas, such as

yCo ) polyols, such as glycerin

JactS&Y, BideBie andBBioke] (2pstakches, suthiaglcemestayrly ead pot(itpzs}a’rch; 3)

ters, h thyl- at thyl. | :1:(13
cenggﬁifsi@i;émgé‘éﬁmée a%lhﬁ%?%&ggigﬁn%%ﬁﬁin%fg .
roxl de a ' p : bRbGed Ghghcantn;
C@‘%‘W%ﬁé&%‘gﬂﬁr ((létgl_gq\/\&/aé?l {eﬁro;s_g%q&?)@}i SOt Oni C ’S‘?P?ne; ?%1%()) waas:
(5) Flah9&d) gelatif; @wb;l @excfits.stibly bs ericoohutter apdgyppository waxes;
phosphat e buffer sol utions; d (21) other..ngn-.t ox :
%qmj ggj esi é VeloXEStn oil and
(9) otspach bl pamulsst. anehph o ST h%s?fﬁggﬁ’t? s
onpaQsi.ti.ons. e - (GO [ Ty&dned,
O i I e S o TS e

| sorbitdt] Bh&tol afd Eblgz@thghanb bl (1) astesrpabrd eﬁq‘y? olgate and ethyl

I nvention wt

harmaceutical | y- acceptabl.e carri
Jauany (bheger; (brtefiepni seets, Shgh W@%{ﬂg}m}el%d%%g%grgdﬁ@lﬁlgﬁmm

25 desited,. the.resyl t] ) ) I; {net (189 Ringer’
oy AT T bR 61 cndod st oy s
solitidd; S@%ﬂ BRohbK €20)phbghherrbusit santénspamt@dbipier agndtoxic

equrpnent.” The pharnmaceutical coppositions of the

coriyputibixt substaaces cor@e¥addb PhapeR COMPASIIRSi t dosage
form The term"unit das r-nd . k- db
oy She b dical PubndifoRd i [ififent Bl Sy prepared by

f¥nd ihtffiﬁxatelﬁﬁﬁﬂngl BF bleSding aicoinpgusal of thel etventiimeh 2

thog‘ﬁ&fﬁtlty of active agent 30 cal cul ated t.

o pr,oduce.t he
phagataadalipecaptbid aradraed vne Pt meFe entisal ’Bﬁlpefi’r?nts- it netGssary or
combinatl on L ed TR | & i F&T into tablets,
st e G UERTERIES] P o HE i e B Eloalil nto tablets
! ifls ﬂIPq' AR otBBvdntisBal [23ceBhites andyqByoket No. .
Capl—s’:ﬁl%g’gg-l %Ieglkgﬁlgf égrred enbodi nent, the _ Kaged
phamte paatimacalticbnpoposition of gie inHention e PieEiatly packaged m a

suitable for oral admnistrati.Q it - rote unit suitable
unip Hegaga denn.i The teg@nﬁﬂg Flf’?aéﬁ £o% rrgge}"sa%% afﬁ'Brlsﬁ:ally discrete unit s

for dosing a patient, i.e., each unit containing a predetermined quantity of active agent

calculated to produce the desired therapeutic effect either alone or in combination with

| one or mote additional units. For example, such unit dosage forms may be capsules,

tablets, pills, and the like.
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adm ni stration maybe in the form of capsules,

tablets, pills, |ozenges, cachets, dragees, powders,
Attolib, ANk LR, POK2-8STA Sol ution or a suspension in an

aqueous or non-aqueous liquid; 5 or as an

oil-in-water or water-in-oil liquid emulsion; or as .

an 1ghinkdferr@l crblysdimentatic phiendceutical cenapdsitantodihs Ryemion are

predeterm ned anpunt_of a conmpound of ‘the.pre t
suitatle éntorad pdanistratione (Sufablp Hé%‘gﬁﬁ%‘ﬂ’t“?ﬂows}‘ﬁ’t‘% %‘%rel’éalf or

oral admnistratign | | dpReS388, |&ehdsl efthetsafragees,
adnpgsiggtiondnay ]ﬁealﬁlé{%? gqmpc%}lcﬁgﬁgéﬁﬁ the’?imﬁe), ?%e o
povRIAT BREEIL I 8k 2 GOINRES bf & anpersiort in@niaguenisiopRORAIHCOTS liquid;

typiCally 10 conprise a compound of the present. -
ot a t el ioTRL ST MhETAE OV ERBGIOBT 43,78 SR oF gy 3d the like;

reac]g Eqaqrigggt%gﬁt,ﬂrg(fé elgﬁﬁ%?rcﬁte cthu%l? L)ﬁa 8&%3&1@%{ sedS irvefliidhnas an

phosphate.” Optionally or
actidl [efa@d vel y, such solid dosage fornms may al so
conpr

Ise: (1) fillers or ext_endeﬁé, SUCE as . e
st aWbbemtendied fararglstdaipsEriondp e dosagg nggg.’e., as capsules,

_ . , . glul , i tol lar._Sild.ci P A .
ibigiorgigr 814 Sehend BBt PREp RSl B fRhet llRpically
congagigg:é 'é:QmPél?ndoﬁ thY ?fé\éént RYFenfibh gome actiwcings:dicangtidpne or more

humectants, such as gl ycerol

. . (4)
pha&hﬁdﬁﬁﬁw]yadcbmatdg eartists, suwbas sediBgar g aF dlcelg}tgqn B]msphate.
carbonate, potato or t.apioca.star -C.. G
OptareisPraiitisre iR G SRR PR B s Pl s £9'lers or

extS ettt LOR A& @ﬁ%@%,%cﬁﬁ%ﬁﬁﬁn&éﬂmm@,Sad@@ereaﬁtfdrdss;e, ¢l6yose, mannitol,
SOt Ptioh accel’erator’s, such as quat ernary. ammnlﬂltjg
andPQTFIRENSSd; (LVDinduef duchgs eagbortyspetiiiedilulpsecdgipptes| ZHNE)

and/ or gl ycerol nonostearate;..\(;8) abs {.S, .

poizﬁnWOHg%ﬁWO%?éﬁ'ﬁ&ﬁ A% ﬁ%&}?‘)‘?"@;)an% ?‘?‘?‘c%r%‘i&@u@i

_as_ talcg, ' L1, 84:€ NasioAlle, péte@ratepiosaitarch,
dls’ﬁ‘iﬁ%@?ﬁfﬁéﬁé’%ﬁ%{@? - oa?aa&r%allglaur yl guﬁ at e, ?ﬁ%/ or "
alggﬁiic%(:%dik!,_%értﬁh%ﬂﬁ?fes, agﬂ{&jr sod:iuirma‘rt:@a'@géﬁt):s.gl,ut@ﬁ getprging ‘c}gents, suc

uffering agents. Rel ease agents, wettin .

25 poalfinnie) AORpinN ARBETATHIEST £ SULTIRG RPN P Emownds: (7
weialgggltg%{t&ips ]H € seeé/eggl a (%ﬁoﬁé}ﬁ/&@}b&iﬂl danbsesar; e8)asdbents, such aé

\ phar maceuti'cal conpositions of the
kadlV@Alor 8BrtofXEERY;KS) hibripivds, sadeastilcatdl iuacteapigpgsnesum

,  d e lde: ) o g |
stegg‘:ahgcgild ﬁ%&py‘,},qg% glfﬁqec@ﬁ, (Sé-‘i@%@%ﬁ.&l SSL\?I{? 812(#?5‘[2]%11%1)%@%69 %{gre?bf, (10)

olgﬁgé %&?&%%ﬁ {ﬁ? %lffé&?éé%&l tabi sul fate sodiumsulfite
¢ p , 0i 12780

ubl e anti oxi dants, such as

ascopiyde %?hﬁgj Waitiag abetity lcasting dppols oxweatrning, day @iy and
but yl at ed "hydr oxyt ol uene (BHT), |ecithi n, %{toﬁﬁle
pediahingtagents| puérervadoepinsk atioxidadls cppalse RE PTesen A i 3)
met al - chel ati ng. agepts.,: h o ag, o ' tically- tabl
PhaEE PR AT 0] TRnTot g Pyl gt Piraceuicaly-acceptable
anti idad iﬁcﬁ@ézq’l? Rakspbebicandekidantach headcbibé: adbaybiage
agents for tablets, capsules, pjlls and |jke, the like: (2) oil-
hyiiochiudde, shdism hiseite, opdiam weipbisalie sofjum sulfef and the like;

BT B I gty psoae e
buliHS RR¥oRAkEle MRIT)PiditRid; popyl gallate, alpha-tocopherol, and the like;
and (3) metal-chelating agents, such as citric acid, ethylenediamine tetraacetic acid
(EDTA), sorbitol, tartaric acid, phosphoric acid, and the like. Coating agents for table’_ts,
capsules, pills and like, include those used for enteric coatings, such as cellulose acetate

phthalate (CAP), polyvinyl acetate phthalate (PVAP), hydroxypropyl methylcellulose
24 ‘
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pht hal ate, nethacrylic acid!nethacrylfc acid ester
copol yners, cellulose acetate trinellitate (CAT),
AuAlBOXYIRE fiyd, thyl cel lul ose (CVEC), hydroxypropyl
mﬁe%ﬁf%t cel lul ose acetate succi nate (HPMCAS), and the
like. If desired, the pharmaceutical conpositions of

phtﬁﬁgte%gﬁlg 114 RMGRLd ncfl SRrREpStyhekmirlRd atQate

prov w or controlled rel ease of the active
trindNERATAN), eisbaxgmeiy] eyl afiluleg §EMESL), hydtoxppyomd piathyl
met hyl cellulose _in varyin roportions; or other
cellglsisg pegtate ﬁwrﬂa&%@PMpﬁé(ﬂﬁ’géﬁ or m crospheres. In
addfftdlﬁ%qrned {hgﬁp%ﬂc%?&y Eélﬁ?{gsi ; Pl drofat Avedtlf may also be
prese rhventron may optionally contaln opacifying
forgRMdIo pRAidBJoRer bottrolled reldass @f tHeatctivh erediérs aisim gt tyeway of

active 10 ingredient only, or preferenti al |d¥ [ n1 a
exagwle, AydropmpropdimehylasHulgaain W@ BIPRRIONS ¢ither polymer

opti onal | in a_del manner. Exanpl es of
1““@%@%%8?%@*?5%@8@?P%gﬁgg%ﬁich can be used include

pol iRk tnSthe phameRsutddat cwap®@stont b€ tirqirbasat inmemtic may

can also be in mcro- encapsul ated for [

’ m if )
optapplopmitzic epacfvite aasstsend maydedprppated o dhat they aslepsg dhe active

._excipients. itable.liquid I

nsSioE S0y S SHEH AR s SRR B i

optORN RS § UblaG&@ th¥ns C ERAAPleS oLEHb&IdNScompositions which can be
m cr'denul si ons, solutions, suspensions, syrups and

used linchidespolySoarfe subsanetsdod agaes: oriesictiypineaedignt syhplse be in micro-

the actjive .Jingredient.and an inert, di,l u :
enchIASbiogeif Bt Gr WSk Aoy SoaPlaraS el el By Bbicnts

ageq\l;BinpiEIHd St FGHS fosstaNa@einREaNsn Rlch@e by way of

I sopropyl al cohol’, ethyl carbonate, ethyl acetate,

illukteniop| plErcadolicalbeazypiablermodtiens, pigpghneliong splgions,

SUS@ffr)él, 3]'-91?ba,u trﬁyfuyl ﬁ)rs]; 383 lqﬁgxgl%}#hhfqugfg?&a%%éo gﬁﬁa&s 5 z:gqu%)rise the active

inglcg:id.ie‘fﬁ axﬁg%xy bt Q%lueﬁte&fcﬁt?x! doPE e, vit&URQlther solvents, solubilizing
pol'yethylene g

ycols and fatty acid esters of

 ageBBrahl eansifiers, satk auetbygl démobagoprorslislseleli ethyl carhpnate, cthyl

A R e RS kg
codggg%%]te%%w:dﬁlt cehe! g%m,%iv%?&%ﬁﬁ BYd §R8mS Ok18), bRkedN detrahydrofuryl

esters, "“mcrocrystalline cellulose,

ale@ollfolyethyleicaihyuaiatiddelty bad esaisted sodvam,-and anixtumes thereof.
tragacanth, 25 and m xtures thereof. Al terﬁ%ti vel h
Susprsi attmediion te dhe BB G e GHsTBY CHE SRR n&r?géﬁlt%suc a5

f or mul . 1. 0 ' | bi ,
o L AP ST BBl A o st st

micR6HFRhELE adlivdssebyluminia hestdhydromidel benjqiiteakar-ager dnd tragacanth,
the formof an aerosol or a powder. Such conpositions
andgpigturgetiereall y admi ni stered using wel | -known delivery

devi £ES 340 18R Sitdls biihakSention Heformulated for

pom%g?mﬁtﬁ“e ,21;1 eaﬁ’%a%r?gg% llcggcrogrgjr% a s? m ar1 delell [ verey
adnB8Mtr&€on by VbRl SuisbRPEr)cciidtvh canpmitiosi fogadministration by
_ _pressurized container, the pharnmaceuti gal .
inhdlengrowilt typivsilpbe thiheifara At MberTafiol T # PRIVES 1Sck GAfPPYHons are
genterlgiﬁy%ﬁlgﬁﬁgtefeﬁ%g%%l v?&f—kgdr‘wn delivery devices, such as a metered-dose -
inhaler, a dry powder inhaler, a nebulizer or a similar delivery device.

When administered by inhalation using a pressurized container, the

pharmaceutical compositions of the invention will typically comprise the active ingredient
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Attorney Docket No. P-192-PCT and a suitable
propel l ant, such as dichl orodifl uoronet hane,

Andicy HRLQNQS b yor@pet hane,  di chl orotetraf| uoroet hane,
car bon di oxi de or other suitable gas. Additionally,
t he pharnmaceuti cal conposition maybe in the formof a

anCRARSUbR REpelleat, bidudaedichpesiifliebmesang|tdchibrofiwromethane,
gelatin) conprising a conmpound of the invention and

dichBlomtgaftieroethuing adsireorf dipxids er pthensyitsileedasi nhal er .

Sui t ghl e er _bases j.ngl ude. . . 4EXBHR! |
I acf’xag%waﬁ%f:ﬁmr&ﬂm%‘f%h%% &B@@)ﬁﬂg X% r?g Thve n?? S E ac aa%sule o
carﬁ’ld%g g%gdca | Bh e ednl QNSRRI gUSIoRgpoukd oMhe invention and
transderral delivery systems and excipients. For ,
a pewdaarphitzble faonp tumgowfertiblalen Rpsiablemowdsnbases mghidgy way of
W th perneation enhancers, such as propyl ene glycol,
exaple SRSy PEFE- gl ycol nonol aur at e, _
azagy el éﬂﬁ&ﬁs g1 BRGSy RN thealkb k8 ad@nfstiied dapleahltl using
into a patch or simlar delivery system Additional
kn@wcirpisdatsl deittargd sysengetdd exgipaerant Br exemples b cpapgungef the
_ buffers, may be used in such transderyral conposifions
inveptioneeanbeddmized Wik PERSHHOR SREATCHS %‘ﬁg%? PWOB%P%QJ oSt
LSRG EPL Al di GkarCRIRESIAI tRE Ske, Abd it®rporated into
pd?@ﬁ@%ﬁ &%{i}enﬁog%ﬁﬁ 5 g)?rml‘ati on Exanmple A Hard i
a pteh 8t kifmikapalitleessyisoim.ondditiadat axicipientt inchudingezemgraretd,
- as follows: Ingredients Angunt 20 Co our%d offdt he d
mm@m m@fﬂway@gfs@@@ wécé Féyswébf@m iigs 1 Cesired.
gnEsS Ahs Bt : SBRNE phirYificeutical compositions
Pr o?ﬁ%ﬁ@%%ﬁn&gﬁ% ?ggltsg arrgﬁtgior oug Fy blcg%dced an%
of thB@Resk@agestiohnt o a hard gel atin capsule (260 ng of
conposition per capsule). 26 Attorney Docket No.
P-192- PCT Fornul ati on Exanple B Hard gel atin capsul es
for oral admi nistratio e follows: 5
I ngredi ents Anount Coﬂl}:ﬁ,: %ﬁ{)or%%agﬂ)ﬁ%%enti on 20 ngy
St atai &9atbcapsules for oral administration are prepared as follows:

Ingredients Amount
Compound of the invention 50 mg
Lactose (spray-dried) _ 200 mg
Magnesium stearate 10 mg

Representative Procedure: The ingredients are thoroughly blended and then loaded

into a hard gelatin capsule (260 mg of composition per capsule).
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M crocrystalline cellul ose 89 ng 10 Magnesi um
Stearate 2 ng Representative Procedure: The
i ngredi ents are thoroughly bl ended and then passed

AtorEpHeet AN 245 mesh U.S. sieve and | oaded into a

hard gelatin capsule (200 ng of conposition per

capsule). 15 Fornulatiog E&agglggc &§%§ules for oral
admi ni stration are prep 9 WS 20

I ngrﬁgugafaan Ik for(RAPRMAH:sRhti s Re Efbﬁﬁféﬁ'a@ olldvsy
Pol yoxyét hyl ene sorbitan nonool eate 50 ng Starch
powder 250 ng 25 Representative Procedure: The

i ngredients are thoroughly bl ended and t hen | oaded
i nt o aErleth capsule (310 ng of conp "¥n per

"~ capsul g MR EREKeT No. P-192-PCT g
Fornulg%Fgéﬁﬁﬁgﬁ%%e %pﬁggblets for oral wE

n
adni ni $t&€t i on are prepared as follows: |ndgPd88ents
Amount MaciGorypialling celfulbdee i nvention 5 ng St &%ahg50 ny
M croc AN | ul ose 35 ngy )
Ponvi%% p%%%%?% oﬁ%.(lo w. %in water) 4 ng]ngodium
carboxynet hyl starch 4.5 ng 10 Magnesi um stearate 0.5

ng Ta J at , |

mor caRene I IERLEREETLY Rt RREEHE Bor URIPRERR and then
t hr ougpasgedNdrowdh amis H5h&h $8esievendid loadeddnto a hard gelatin

t horoughly. The solution of polyvinylpyrrolidone is

m xed odrshle(H Mol rempesiPEcarsulild this nmixture is
then passed through a No. 14 nesh U S. sieve. The
granul es so produced are dried at 50-60EC and passed

through a No. 18 mesh UrGmfliteoseExaliife €0di um
car boxynet hyl starch, magnesium stearaté and tale

( pr &ipoulss fpr ped edminisirabioglareprepared as follows:

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

Representative Procedure: The ingredients are thorougﬁly blended and then loaded

into a gelatin capsule (310 mg of composition per capsule).
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20 No. 60 nesh U. S. sieve) are then added to the
granules. After mxing, the mxture is conpressed on

A g}qﬁicggmgqgﬁb,@@ﬁo afford a tabl et weighing 100 ng.
0

rmul at1 on Exanple E Tablets for oral adm nistration
are prepared as follows: 25 Ingredients Anount
Conpound of the inventi ppdRatidh FMasIi0Ey ystal l'i ne
cellul ose 400 ng 30 Silicon dioxide funed 10 ny
St e drabketafor drab adminifRepioe sergrapiredadiodowdur e:  The
i ngredi ents are thoroughly bl ended and  hen 35
compr@sdiglSt o form tabl ets (440 ng of c’%;‘ﬁ‘ﬁﬁ%titi on per

t abl ALtorney Docket No. P-192-P
For nczq%aqquonﬁ%gﬁfaeﬁg{e%éna ngl e-scored t abl %Elsg for oral
adniStrshrati on are prepared as foll ows: 5 I"Rgr edi ent s

Ao Whicrochbystonmoesiidlosé t he invention 15 8§ mgor nst arch

50 E)Jg)ew odj ng Lact 120 10
I\/Hg%@f@rﬁ@?@g@b% é/%lélg%s ntative Prqgg%dure:ngThe
ingﬁé&“@h@@b@?@fﬁmﬁ@%hly bl ended and clmpP8ssed 15
to ddNesiugi sigh@escored tablet (215 ng 0f.5mg
con‘go&l_ti ons per tablet). Fornulation Exgnple G A
suspénsion for oral admnistration is prepared as
follows: 20 Ingredients Amount Conpound of the

S g YRS 0 PR SIS o

through a No. 45 mesh U.S. sieve and mixed thoroughly. The solution of

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

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

Formulation Example E

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 S5mg

Representative Procedure: The ingredients are thoroughly blended and then

compressed to form tablets (440 mg of composition per tablet).
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G anul ated sugar 25.5 g Sorbitol (70% sol ution)
12.85 g Veegum k (Vanderbilt Co.) 1.0 g 30 Flavoring

Aﬁg%%%%ﬁk%%éﬂ’&{]gs 0.5 nmg Distilled water g.s. to

présentati ve Procedure: The ingredients

are mxed to forma suspension containing 10 ng of
active ingredient per 1@%@%@%. 29
Attorney Docket No. P-19Z- hulatton Exanple H A
dr y SRSISTordOfabRENoN b fdthindsiratiyn bretataiédoas foBows:
prepared as follows: 5 Ingredients Anmount Conpound
%f he.;aygntion 1.0 ng Lactose 25 ng  Alfount .

ep%EgenE%gLMemELocedupe+—IhemaeP+ve—+ﬂg+ed+eﬁ+—+s

M CQRindaad andletih@mtibhended with | act okemgThi s
blegfe JHxture is then loaded into a galglin
i nhaaton cartridge. The contents of tge cartridge
ar e Caeiwimatlose &eflii@i ng a powder i nhal er 2> 128 :
For pudtatd on Exanple | A dry powder for 1lamgmi stration
by iphalation in a nmetered dose inhaler i repar ed
2y M eardle S TToT ] Ve Broceduse: A Sibneron
containing 5 wt. % of a conmpound of the invention
and 0.1 wt. % lecithin is prepared by dispersing 10

g
of RepieventdDeTaopaiung Ths ingrediars zedhpanglily bended el compressed

nmean size less than 10 min a%ol ution forgwg{j from
0. 2tqjforn a seglesrered fables (4lodme FT sgrpPesitins per tablet).

dem neral i zed water. The suspension is spray dried
and the resulting material is mcronized to particles
havi ng a mean di amet @orhelation BamnileXsm The particles
are |oaded into cartridges wth pressurized 1, 1,

1, 24t sispefsionded etdh afrain PR IRIPRATPOR 12XaWPl e J  An
injectable fornmulation is prepared as fol |l ows:

Ingredients Amount
Compound of the invention | 0lg
Fumaric acid 05¢g
Sodium chloride 20g
Methyl paraben 7 015g
Propyl paraben 0.05¢g
Granulated sugar - 255¢g
Sorbitol (70% solution) 12.85¢
Veegum k (Vanderbilt Co.) 10g
Flavoring 0.035 mL
Colorings , _ 0.5 mg
Distilled water g.s. to 100 mL

Representative Procedure: The ingredients are mixed 16 form a suspension

containing 10 mg of active ingredient per 10 mL of suspension.
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30 Ingredients Anobunt Conpound of the invention 0.2
g Sodium acetate buffer solution (0.4 M 40 nL HC
O 5N g.s. to pH 4 35 Water
%ﬁm§P&%tg%]$ﬁ%ﬁ#||e) g.s. to 20 mL Representative
Procedure: The above ingredients are blended and the

pHis adjusted to 4:% g -ﬁi d ﬂ¥§%N HCl or 0.5 N
NaOH. 40 30 Attorney B P¥g2- PCT For mul ati on
Exang dﬂﬁawcfé@ BSUddesnik@hatic 1) inBgl BiidH 18 pfeplatedrns @180 ws:

prepared as follows: Ingredients Anbunt 5 Conpound
of HH%thﬁﬁntlon 4.05 mg Mcrocrystalljng gel |l ul ose

(Avic 103) 259 2 ngy Magnesiumstearate 0.75 ny

10 Reprgspdidtioevaitoaedur e The i ngredi.enigs are

t hor Ly blended and then | oaded int elatin
caps]g%g) )él ze #1_ \White Opague)—{264 nr%)jIﬁ ° '
conmposition per capsule) Fornulat|on Exanple L 15
Capsul es for oral adm nistration are prepared as

f ol | Represcritavedtbaninse: Atmadtive fﬁgl’ﬂiﬂ@uﬂnt‘s mfcrdﬂimad and then blended
I nvention 8.2 M ¢croc Avi c

st al e|]lulo
PH, Yaiylactasy. dé‘nﬁ@lerztﬁd%eﬁeet&m%t%g? @g g &iation ,
Repr () :
Fobr SIENS" IYE LRGN, calhhel 91 EFH LA p poycrnler
capsule (Size #1, Wite, Opaque) (148 ng of
conposition per 25 caosule): It wi |1 _be understood
that any form of the i?’ Opiek | nventi on,

t h atA dlfg'rpgo(ﬁvqegﬁ g}ﬂt’tﬁ cﬁl%lnta’ ra@t@re? %byt?ltnﬁgler is

Pn%gﬁmngqgn@Wgon can be used in the phar maceuti ca

conposi tions discussed above. 30 LKI|It¥ :
Representative Procedure: A suspension containing 5 wt. % of a compound of

the invention and 0.1 wt. % lecithin is prepared by dispersing 10 g of active
compound as micronized particles with mean size less than 10 pmin a solution
formed from 0.2 g of lecithin dissolved in 200 mL of demineralized water. The
suspension is spray dried and the resulting material is micronized to particles
having a mean diameter less than 1.5 pm. The particles are loaded into cartridges

with pressurized 1,1,1,2-tetrafluoroethane.

Formulation Example J

An injectable formulation is prepared as follows:

Ingredients Amount
Compound of the invention - 02¢g
Sodium acetate buffer solution (0.4 M) 40 mL
HC1 (0.5 N) or NaOH (0.5 N) q.s. topH 4

Water (distilled, sterile) ' g.s.to 20 mL

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

adjusted to 4 = 0.5 using 0.5 N HCI or 0.5 N NaOH.
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~ The qui nol i none- car boxam de conpounds of the

i nvention are 5-HT4 receptor agonists and therefore
re. X e useful for treating nedica

A%bn ?ﬁ?%ﬁ%’ﬁ% ?gﬁgd by 5-HT4 receptors or associ ated
with 5-HT4 receptor activity, i.e. nedical conditions
35 which are aneliora%&ﬂumﬁk%qgghﬂgyk_mﬁth a 5-HT4
receptor agonist. Such nmedi cal conditions include,
but @swules forl drali ddednisoatidorare pedphed laewelovesy ndr orre

(1BS;, chronic constipation, functional (%?gepsia,
del Btric enptying, gastroesophaq flux

: dlse aresi s, post-opery il eus,
nt es?ﬁﬂé&a{)&?é}bed%%% tJg(?]?uctl on, .and 31 Atf?j;rﬁrégy Docket

. Microgyseing eellploseddaics! BEIIEd trahd

addlmmgmsnmimaaambeen suggested that somE75ﬁ@T4

© receptot agonrst—conmpounds—may be used (T the
treatnment of central nervous system di sorders
I ncl RhAGeRaoR tovaived: Shk degredicne b&\/thmfoaghlgﬁbi;@lﬂd@ asd then
nood di sorders, and disorders of . cantrol of
aut ohendicd irtte A gelagin cagsula( Sizertl, Shitss Oppgiee) §R47BERESOBPosition
the inventi.on increase notility of the
gastpgfﬁ?ggg‘nal (Ad) tract and thus are expected to
be useful for treating disorders of the d tract
caused by reduced notility in mammals, including
humans. Such G not i | Feynulationdbaaple Lncl ude, by way

| ustratio chroni.c consti pati

coné@ﬁﬁgﬁ?gﬁ Eﬁ SABRGHon %?Pﬁ?gﬁﬁgg%ﬂk) "syndr one
(C I BSedicdisabet i c and idiopathic gastropafoesi s, and

- functLonal 10 dyspepsia.ln one aspect —therefore,
t he Compntider gy loventem a met hod of |ncré%%mm@

ot 'Mi&%cr?sftalhﬁ@@elgﬁ@er(ﬁ'v%?ﬁﬁ 108} tracy3e.05 ;mgmammal ,
t he net Q§r|5|ng adm ni stering to tQ? manmal a

_ theﬂﬁﬁ@ﬁ??%ﬁﬂt a%ffective anount of a phaltiteutical
conposition conprising a pharnaceutlcally acceptable

carrier and _ a conpound.of, th .i venti on. Wh
o thhesaatisy BRUEOSE Tikinke fhtﬂ STl a8 B loaded

tragh,qf %6@31']?11 apEQBYEiLE QFSWhHSCtDﬁJq%@) @MS %é'ﬂ_iﬂcomposmon per

receptor e co ounds’ of the invention w

t ypicapddlg). be  administered orally in a S|ngle daily

dose or in multiple doses per day, although other

forms of adm nistration may be used. The anount of

act iy &P RCHaALH 3t ﬁ{f@nﬁ %Tt}g:%ﬁlpo%ﬁ @ﬁhtz ﬁ{v@htlon (i.e. free

anmount adn1n|stere day will typicall
baskg paamiacestidaysalt, phy(ﬂvﬂehhat ik Bul?ﬁ(h)let foe the muctdér e of

rel evant C|rcunstances i ncluding the.condjtion.to be
adprpeisiralion. ETHS o ehaRBAST ISl MPRPR HOIS dispuSilabove:

actual conpound adm nistered and its relative

activity, the age, weight, and response of the
utiladi vi dual patient, the severity of the patient's

synmptons, and the like. Suitable doses for tr§3£fn%

di sorhgepuinabnopeaydaramidecpmpgursts of e igyeqtioqere §iH 14 receptor

ag(%lrs]t% fand therefore are expected to be useful for treating medical conditions mediated

by 5-HT4 receptors or associated with 5-HT; receptor activity, i.e. medical conditions

which are ameliorated by treatment with a 5-HT, receptor agonist. Such medical
conditions include, but are not limited to, irritable bowel syndrome (IBS), chronic
constipation, functional dyspepsia, delayed gastric emptying, gastroesophageal reflux
disease (GERD), gastroparesis, post-operative ileus, intestinal pseudo—obstruction, and
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25 di sorders nediated by 5-HT4 receptors will range

from about 0.0007 to about 20 ny/Kg/day of active
Aﬁﬁﬁ?ﬁﬁocke{mbugﬁ,ptgrfrom about 0.0007 to about 1

ng/ kg/ day. For an average 70 kg human, this would

anmount to from about 0.05 to about 70 ng per day of
dn@Chiv@JWORNEd trhikito 8 addifies,it bds Hetve sigpested ilon sothb 8-HT, receptor

compounds of the invention are used to treat

_ 30 ..
agahst sninpowwsisendyen e in (diratied of eeniiabaervey e disorders

B T

cofiR3 & QlitohdmitUlhdtRine doses per day. Preferably, the
dose for treating chronic constipation wll rangl?e
ey

f r oin plytiatlan fi@sconpeundoef the tvaptiqreincigase mablityof

Docket . P-192- PCT | n another aspe o
eosRUBR OO e ot S ek FEREHH B ke ooty of the
GTita8alansdd ty :LARIE nRANRY irSHARLRANE incWikil Mgens Guh €dtmotility

constipati'on-predom nant irritable bowel syndrone, .
disbhilersainchpde) gtsvayfofti hestiativeyrehiamc egristipatigs, eenstipatim-predominant

il e e ertyidhshe el S i bai Gt it fnctional

dys;p%ﬁ%ﬁi ng constipation 5 predom nant irritable bowel
yhdrome wi |l range from about 0.05 to about 70 ng .
per Ileye aspéay, thaefdrerthaspestiorprovides a meghnd effincreaéng motility of

conmpounds of the invent{ n artﬁ ésed t.Q trgat : tering to th
thegageipiestingd pFigparaapma Vrrche EOPBYPR AT HES @ e
ma?ﬂ?/ﬁél ra‘?ﬁ%%y{? ei%&él%j); &?ec@i@ggﬂlgﬁﬁilsoﬂfphtaﬁﬁacehﬁyﬁ %in@gsi_ A bomprising a

plca mnistered orall'y in a single daily
ph&laseeicallyadiehtablel @rilesad a coepouad/of the ébentibhy, the

dose for treating diabetjc gastroparesis w.,ll range .\
1 oMWhepaed B st disordes elysiaces an l%gfﬂ‘&zgaﬁﬁchoﬁf&g“ conditions
nother. . t of | | : fi ff bkhe
meR R AR gy REIoAER flime HREEPRAPI N
adMi@flerdd OfFhllyan bikBatc dailvaddse oain mylsipkpgises partey, although other
conpounds of the invention will typically

be . .
forgmif pileimsteadion mgy tgp ysgd.q The ﬁ]@pgntdg iaptjyved%gggt %ﬁmin}?tered per dose

Ltiple doses. . 3
or B e o R i REloa 35 o LSRRV be HAEpIBEEL) Rptysicin, in
theQidh® of th rélevaal elttu Qaigs dacludiayg thaldumditionetn e dreai sthe chosen

provi des a nethod of treating a mamal

'S a n ; hayi %? a oo
roué eEalneinisiratiens fleg aqten) campeenhaynared %ﬂqa-krﬁtf a4 AEbyity, the
activity, the nmethod.c [1S4 T | i
oo e RS P DTSR 1 9 e S,
an&@Epgend of the invention or of a pharmaceuti cal
conmposition conprising a conpound of the invention

20 Asitatds dedebder trating disovtepoeiaducsd matdity gl theGlgrchpiother
. 5-HT4 receptor, oni sts. The _j t i r

SR s R Bl S SNGRShO0  6 E y
20 W&W of A2tife afBREudiB o hig 0000 PId 601 1 mg/kg/day. For an

admni stering a conpound of the invention to the
average 70 kg human, this would amount to from about 0.05 to about 70 mg per day of
active agent.

In one aspect of the invention, the compounds of the invention are used to treat

chronic constipation. When used to treat chronic constipation, the compounds of the
invention will typically be administered orally in a single daily dose or in multiple doses

per day. Preferably, the dose for treating chronic constipation will range from about 0.05

to about 70 mg per day.
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manmal . I n addition, the conpounds of the invention

are al so useful as research tools for investigating

or studyi ' gi cal systens or sanpl es having
A%Wﬁﬁémgéég%%gﬁg%%or for 25 discovering new 5-HT4

receptor agonists. Moreover, since conpounds of the

i nventio exhi bi.t, bi ndin el ectivity for. 5- HT4

r ecapenr Do e heda i Of BF shbdy br aRpyaion gpe used to treat
inRhhie boRe Hindtte/ P hen Bilth GehtaohtipatiblPréReAR MR iSitable bowel

such conmpounds are particularly useful  for studying

syndromef fhecbmipofindsalfdiot inventwgonitldypiofllyheHianinistasgt onally in a single
i.n .a biaqlogical systemor .. s e, ui tahl e L

g Pvsran P SRS e s R i 3% g gprtpation-

proEYn RSt 3R TP oW EGyhdofteGhilShbl BFin Whb @D, 678 BBut 70 mg per day.
conducted either 1h vitro or in vivo. Representative
bi ollnghathér wyedt @fithednvadion) ths cauptwaids of flwrinsention are used to treat

.studies include, but are not. |limted to, cells, '

dighgiip GPSFOPRSEE YR UL e BiABR S TORdT s A espouinds of the

i : s Srereld gyl PifSdosk QPR dfittiple d

i TR 8 e 64, BB O i s

peNday. FPr&@2:bBCThd dost fivrsraatipg diabetic gdsgoparesntvilbranga from about 0.05
bi ol ogi cal system or sanple conprising a 5-HT4

to pd FP 58 P daBnt act ed with a 5- HT4 recept or - agoni zi ng

ano . iV i g
o7 8550 RNy hy LR, LSRR Iy RS e wod o
treasfuftionaDaypabsi © Mdthep Lagiad ufeasfuattibrahdyspopsia, ths ctipamds of the

radi ol i gand bi ndi ng _assays and 5 functional assays.

invsnden wilh bl wHy be adwinjstered orallydn jpisgrgdridaiodose egn multiple doses

chan L R.intr l-l yl ar. Ny i
oot 0 55l S 09883 s om abon 003
to @6dut V0 o) @fr difie  enzyne adenylyl cyclase (which

synt hesi zes cAWP), |igand-nedi ated changes in

i ncdihpdrentiomalse peavadesggnethodoblnesding @ marmnmiablgying ediscase or

P h Gr [ .. C e
coldihed py SRR RTe SRy iR Rletfempd eopmprijpgpiniseriog to
thd RARARADE Sho¥ipduti SEEREREtivelin sl of ¥ ZdpaxaemMBeittnt@hPor of a

anal ogs for GDP anal ogs, |igand-nedi ated changes in
phfrmzgeuticalt eampuisitignaompaismigimsonmeynd pbthsunestionor

exanpl ith a fluorescence-|.inked i ' late .

¢ e adeeiitien ipfys: pOPPERIREN Bisub LB prE R rrBeefbr Sggprs. The
inVeBASH BB brodfdeH thQBRRe, adhéthy@bELkoRIZMEA B-IHKI'Na&Ptor in a

(MAPK) activation. A conpound of the invention nmay
magyoedlj the mathod erarpising admenisbringatdooponnd 5f tHE4nvention to the

RSO R AT LR VMY (R

inveQERRhLbr ﬁg@iﬂ%lé bl 2R WiierRE 0Psaf YRR 205t @eceptors, or for

i nvention w typically range from about 1 nanonol ar
distoveaing ntwSBHTh sgveptol agonistAddiordoyaakings cetpowslypd thedsvention

Qf.the. invention_.c e used as research . tools for
extibis ESging SAipeHiay B Al BCRTOBHS SYORREN St ingieds Teceptors of

therDeat 5[}5%;17 st A4 BLE R re bR, RECH S omdiRal k@Rt icularly usefut

0 gg?a for ‘?gét conggunggé?gg group ognéest corrpoundsy
foristadgimgnibe effedtoof debecBOc seddlsin pEE-¢fiarcdpiarsimgbioiogical system or
smqﬁéigﬁ%ggt%{t $ %}i%lgg?cral gys%e?nngg ElEJﬂrlll’(lijg La\EiEge S-IIQiﬁerre]:E:el:p?grs tn%y be
employed in such studies which may be conducted either in vitro or in vivo.
Representative biological systems or samples suitable for such studies include, but are not

limited to, cells, cellular extracts, plasma membranes, tissue samples, mammals (such as

“mice, rats, guinea pigs, rabbits, dogs, pigs, etc.) and the like.
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conmpounds that have superior binding or functional
activity, if any. This aspect of the invention

Aknel udes, . as separate enbodi ments, both the

gené’r at | on'of1 conpari son data (using the appropriate
assays) and the analysis of the test data to identify

t est f ks iblof isi
oo APRBO a8 A SRy PR BB o s,

recOMBelis cOntlEed QBN 5-HAY @eplos-agdniking abrobilido flaa@ploond of the
and to exhibit substantial selectivity for the 5-HT4

invewfispt dibe offghis pezavans thee-BIkraeplet asttoen dagrmyped ysing
e B bR R L ey SRIPRUBB R

fURERRRN hdsB. ISUcR furkcibniTRERlys ifoRiledipReSnRfliatddechanges in intracellular
i nvention are thus expected to be highly bioavall abl e

cygho adendeing muinoplivsphits {¢AMPhnligand-raeitinted ehangehinsastivity of the
conpoynds .have been.shown .not hi bit an .

A S e T e e R

G g D e AP e (G ag P

(ep@iodeiSuO-Ghhipeiphosthate) woGTRGE:, dhta gl asbaymbsananvia receptor
accepted pre-clinical method of assessing the '

cafshyzefl exehangopf GAP Anelogniy (R pealogypligamd-mpediatodthanges in free

. pha ceuti cal t 0 t I . o

o TRE YA P SR o0 BRI BALbRAL L tkd imagin

plger&akt QEFIPFRE I MiAEdulR Dovides,Tnb i anb eensassent dnethgen
wWith cardiac arrhythma. (Cavero et aL, Opinion on

achihiedprobtin binagsy (MABEO agtivaian. Asconmemnil af thetinygntion may agonize

Na Revii ' v, 20 A39- 447). +.
o R SR 6 TR TG e Ract AR bisieg above,
or GARAPOHNDSHAlkr hidtErd. W STAT céptar-AREA LA bt BAY BoiPound of the

~acceptable cardiac profile. There properties, as
inveatipn a1l typicallyirphgefrah abiut lovwpaglad éo gfout 0 nanomolar.

it kgt e iR SRR St i e R R b BirdCH Teseioh epls or
didcBvdrPR ned $-H1TREREDRR ik e Iﬁmmmﬁggmm&%@ﬁi 'lzaémding or

farther detail in'the follow ng exanples. 10
furkitiendlalatzofar pdess pombenridorargfoty of toticonipoudsnp bempaeé to the

- it Gatme v Gay e o HEPPRGUIAE e B EnBR ooty es

cotn Mﬁnis!t@ﬁ;haxlésdﬁ&ﬁbhsinaﬁgm lrgsctidghiaMivity1 9 9l O APect of the
abbrevi ati ons have the fToll ow ng nmeani'ngs unl ess
invehhenr wicheles, nd iserad embbimenisa boibrike poterdiohiof edmbatisow data

(o o he RIS AL B EP S o TREILPAS | BOE T ot compounds
of fHe&ALbonat e |

Among other properties, compounds of the invention have been found to be potent
agonists of the 5-HT} receptor and to exhibit substantial selectivity for the 5-HTs receptor
subtype over the 5-HT3 receptor subtype in radioligand binding assays. Further,
compounds of the invention have demonstrated superior pharmacokinetic properties in a
rat model. Compounds of the invention are thus expected to be highly bioavailable upon
oral administration. In addition, these compounds have been shown not to exhibit an
unacceptable level of inhibition of the potassium ion current in an in vifro voltage-clamp
model using isolated whole cells expressing the hERG cardiac potassium channel. The

voltage-clamp assay is an accepted pre-clinical method of assessing the potential for
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20 DCM = di chl ororet hane DMF = N, N-di net hyl f or mam de

DVBO = di nethyl sulfoxide EtQAc = ethyl acetate

NCPBA = c rohenzoic acid 25 MeCN = acetonitrile
Atﬁﬂf‘ﬁﬁé‘%"kftg"tgkgﬁf met hyl ether PyBop =

benzotri azol - 1-yl oxytri pyrrolidi no- phosphoni um ,
= ret i,on factor

hexaf | uor,ophasphat e nt .30 RT .=
oA U SRATR oS e phpfeRiof BBt bR g sBogifiaty o
cab§, ke e hadlomeM8R N Bich hAE bkl R RRSORIREM JATaRRSthmia.
and sol vents were purchased from 35 conmerci al
(Cavippldt et SOiAlarancPharBlaoktheraBy 00, t987)73, Berdhivise dl., Nature

Wi t hoyt further j £ Lon. Regctjons were run "
RejfeS et 16@%%3%% gh _é?‘?ﬂnﬁégﬁw&lﬁfegﬁ%ﬁﬁ@%@é@fnposmons
cofth ye{nggﬁ@%?amé ARt HE SRp AR TR BT £ YbIE Ridiac

ography (TLC), analytical high
prplef or mance i quid chromat ography (anal. HPLC), and
mass_spectronetry, the details_of 35 Attorney Docket
No. Peiproperticsyds é‘f‘i’he?ﬁ éh"g‘f‘tagﬁ OE&G&WHH“ é)éég%ﬁquncan be
deﬁf&ﬁg&eft&f& DRid if?(zitrroeﬁlgtig ‘Bﬂfé-asﬁ?é%}l%owﬂ‘t&%r €Skilled in the
were wor ked” up as described specifically in each
artl Gapidsemtatieomenlaye ddsesibakinefurtherrdetailed thyfolstviracd<daniples.
. and other purification nmethods such as tenperature-,
and sol vent- dependent crystallization, and
precipitation. ht addition, reaction m xtures were
routinely 5 purified by preparative HPLC. a general
protocol is described begxmMBragscterizati on of

reaction products was routinely carried out by nmass
and Thefplirviggepathefireandybiolpgical eapraphesaseipidered to illustrate the

. sappl es ;were .di ssol ved i n deuter at,ed...sol.vent (@ D) .

2 SR Bl BER B b S B S e et Rugion

In WeteRampa beRAy, GaiolbwaAOMbideitIonsBRYe the RQDWYHE Ineiides unless
st andard observati on conditi ons. Mass spectronetric

othetjerse irfdiesded. ohblytviadonsaed defversl hebesv bevertbeingenemlivaycepted
el ectrospray ionization nmethod (ESM5) with an Applied
§§/stems (Foster GCty, CA nodel APl 150 EX
I nsStgoyeNnt or aneAohdieiicafdako Alto, CA) nodel 1100
LC MBR)IHSTL UMBNg;. 1 G50 GQRb&Hdte | S determi ned by
Kar b’%?sche:r ti&i&ﬁ%ﬁ%@e‘[ﬂ N9 a Bri nkmann (West bury,
NY) pifplr ohm Karl i Sy aidd3

DMSO = dimethyl sulfoxide
EtOAc = ethyl acetate
mCPBA = m-chlorobenzoic acid
MeCN = acetonitrile
- MTBE = tert-butyl methy! ether
“PyBop = benzotriazol-1-yloxytripyrrolidine-
. phosphonium hexafluorophosphate

R - = retention factor
RT = room temperature

TFA trifluoroacetic acid
THF = tetrahydrofuran

It

Reagents (including secondary amines) 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
" 35 "
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coul ometer. 15 Exanple 1: Synthesis of
1- |sopropyl 2- oxo-1, 2- dihydroquinolinone 3-
arb x J
AtOTIPEPY g&)ﬁg%dpzc hydr oxy- 3- (net hanesul f onyl - net hyl -
an1no)propy|] 8-azabicyclo [3.2.1 ] oct-3-yl] am de

. 1. Pre . .
W@l@% ale z@?&gﬁé&@g ggé BS/G are %]y in ﬁﬁemﬁtc eX¢ 10‘3% é)f rze&ctlons Reaction
mix0Ree WVefek ettt )g h@@ébbﬁbécbsp@&ﬁdal{ﬁﬁ dath) readfor@datathohly they were

het er ogeneous sol ution of 2, 5-di met hoxy

pméierié;brwatreqttmnmd@@@r zu@ﬁc@loezlzethQﬂS)sudnaa/mﬁrabwomﬁgolvenv

t Kk
G S B RO B, AR 3 comnt
pu!ﬁ%d %g%%i)araﬂv@\MBLG '@ @2n&@l protaRpl Rfdeledey beloWl Whatab@Bization of

mol) in water (350 ni). The, 2, 5-
re@ntwetpmﬂwtsemsahyw%f erreied e ytthans and SHIYMR spectfaspetry. For

NORG ST R e e e el iR R B0b Eba, or

DI@I@U AWethatyr NRVER aptih vfe anirdd $2thW Vatin@emini 2000 instrument
, 3-acet onedi carboxylic acid (100 g, 0.684 mol) in

(30@1\@'12) (e srr)dasthaebsetvaton cdnalitadgi Mass sprctremdirigrientification of
h h 44 g, 0.31 nol) i 00. .
i Rl Elﬂf(“ﬁ ClethiopraipBetion Hetid (EspE ih gg Appiied
Blé%@ehlﬁ%osty‘él | A exgb&g 291948 5aprRakA or ¥R 1A Aht (Palo Alto,

['ut1on was overni ght. The sol ution was then
Clacindddtilado w/MEIBmﬁﬂrmmHV@ﬂeﬂccﬁttﬂms isndptes@ined by Karl Fischer

SR S e Sl

@ﬁ}i% ed to pH 12 using 40%Na()—| and extracted Wi th
3 x 500 mL). The conbined organic | ayers were
washed with brine, dried 36 Attorney Docket No.
P-192- PCT (MgSO™4), filtered and concentrated under

r edyG@ghE 85 Sy fhei® oP1-6UpFBp IR o£6-U Fedihiydd Ruinolinone-3-
i nt QL yﬁ %c?s{(ﬂg YRII[UE ??&dﬂ gli(lﬁéﬁaI%Mfonﬁ%ll_OO 3k

sol %t 1.0 do met hanol

) msg)é)éaggl %bonat e (74.6 g,
a. ﬁreﬁﬁ%ﬁ&?bf 8-%%1)&/1 @»azﬁﬁ%vcﬁ&bl'ﬁ i 1RBtaN@So | owed to warm

toroom 5 tenperature and stirred overnlg The
met Eamotntoedet hs@mwmmﬁbﬁor@hh%ﬁa@ﬁé s @eraa@nepﬁésoluhon of

2 e e i & G oo Bl B AT AT RS ine. e

seﬁa%&@ @Iaﬂi—éoo@é&jto\@ﬂ@h(ﬁ@ bédhd, fbo@lbéima@erdqgmmC @3id(9280) was added

The aqueous |ayer was basifie pH 12 usin

| sloadga@najwlma@—pf temdlylextina C08dz, (i 9BR mal) st seoAee e gT@s 2,5-

d d
din o SMGHOBAGS SORELRE PAGHTIAIGAL Pl jRlyged with
walth §25HhE), taﬂd%&p&lg %eﬂﬂ}? atldel S1tLSF ABAHAL ?oiﬁ‘ﬁvea by the addition
vi scous, “lTight brown oil. 1H NWR (CDC13) S (ppm

of S(ﬂuﬁon?o( 1;13 asttpn&BedhoxyBic ackdy10Q B, 0.68H2PY))in V\@td5400 ml) and
the(g tglrze?gfdj_gcéraé‘[j'_éogg#n E}%})ogenzph%s%ha?e % dg, 0.23I_1|’ In%'lzncv(s?;t’er (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
DCM (3 x 500 mL). The combined organic layers were washed with brine, dried
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CH2CO), 2.1-2.0 (m 2H, CH2CH2), 1.6 (m 2H, CH2CHR2).
(niz) [N%Fﬂ+ calcd for Cl14HL7NO 216. 14; found,
216. 0. . Pregaration of

Aﬁ?“@%&”%*ﬁ?ébﬁ%f@ 2. 1] oct ane- 8- car boxyl i c acid
tert-butyl ester To a solution of

V558575 i o Soer e sbteraty O e aete gt smds e
lmghnéf%ﬁé?%%%gﬂgw§g%¢8ﬁigf f83 6 g, 0.383 nol, 1.1 eq)

he ‘Tesul ting sol ution and rinse

(100kﬂimﬂﬁﬂaﬁﬁfﬂm&&uaddﬁﬁnw&m&anlnahﬁmﬂ(Hmwdﬂbgmnaﬁﬂamdiayp
vessel containing 23 g of palladlun1hydrOX|de
buyl diggbenate $(- ey V45 moD) R “EalBis oI igD AR WE w warm to room
ten\gl:?e%gt{]fe a%d%ﬁxﬁr =g oY t. STﬁ%@ﬂhﬁ&ﬂw&é gﬁ%\f&i léfdrele?e%gé‘d pressure
€ reactdi on vesse e ass

and ﬁietresfdﬂﬂig AYwradidsurvanid dﬁ&ﬂ(ﬁrbmﬂiahﬁﬁﬂ}ooaﬂﬁ) The intermediate was

pressurized to 60 psi of The reaction
extgaﬂt@git linfml %53%4 (1599@ lpend l‘%gh@a‘y%h dishlororethancféx 250 mL)

Thfa ﬁ@t}&‘lou§ l,?.éfeli, xérgse?asqied(% u31 ege%_%egﬁseﬁgaﬁemﬁf d{%%(:t%& With

as nnnltore

dicRldrbraathbiy 453 A SOEMLS. hmaadrﬂlghétpmganﬁh@ebd Rek dsiell gMgl04)
was t hen filtered through a pad of Celite an

filtersA and torxcattatod daderredigedprepriee mredtl@ the Hilginteraediate as a
wsécé%sl o Ageronit RS (et 5l Tk 8 eBped 7 . 20,

4
CIRLSYS QAT CANBRLS A7 U @0 St
CHZC@)QZ Bz(ﬁi@n ZHd Cmﬂzﬁbﬂ)é (1R, 2H( GHe@H)i /2 HMﬂFPE@GI)Cd for
CH2), 1.5 (s, 9H, (CH3)3COCON)).
Cﬂ§hﬂﬂ9@6§ﬁéyﬁﬁﬁék%kdq¢1 P-192-PCT c. Preparation of

8zaz i Btoarhoxglicagd faributyl ester

b. Brmyarat . e
ST RO e

EtdAc (-3)00\4@§) asketiicd mmnmuabfaf epteuty¥darborgite B3 6 gnmlass mol,
water (115 nlL) and 65 g of 5 palladiumon activated

1.1 g} B Q0P8 moldy yThsagiudting. @é}%%eandmm (1088l EtOAc) was added

o SRR YRS BN o R P SRSl oMt 0 wicipe
dryasis,son celistid ~90% wRartl Wi ofe. PenRbtRch@li®baddb32@am of

2.1 nol) were added each tine. Once reaction
nitrpgay r Besieaniionawswl waa degrssnd(t@nating wavaem appbiNg five tlmes) and

ed h
pregidpeh T AL e e 00 AERobAGS G b Bponc
rechBSedlPith ) S8 dedcdo RBERB O, phestfte Jikd psikiheil fHelrbdoBibR Svas

wer e combi ned and concentrated under reduced
conpﬁ@s ssmenitnted|byailicartbinHayes ichteaeitography: chshdark sphgion was then

j e‘fﬁlt%&ﬁé‘ﬂ‘@ B G AP R oSk MERu 1 Wi e tivte
mte%n@dlk"‘eqf“an@t'ﬁ'ﬂ?el? 882 VRehay yaméﬂ&maﬁ%&&p RAWAS DR the next step

The aqueous | ayer was basified to pH 1

_ mtlmut ﬁmmmamenmahwmdcmf)@émm 4 t(broad, 2H, CH NBoc) 2.7

hi h
(orem I OLRTES ! YL 255, 2% P11, 0T (broad m, 28, CHLCO), 1.7-1.6 (dd,
2H, CH,CHy), 1.5 (s, 9H, (CH;);COCON)).
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15 conbi ned organic |ayers were dried over MySO4,
filtered, and concentrat ed by rotary evaporation,

Attoﬁlt% %%%F&g\i)alcgg |l eaving 52 g (70% of the title uas

nIy N- Boc- endo- 3- am not r opane,
a white to pale yel l ow solid. The isomer ratio of

AN ;g %%SE% Cilc acid ters-

“@Q”-(CDC13) S~(ppn) 4. 2- 470 (broad d772H
mNI?iQPQ SO]&I(%ISOf(the )(:)%Quélt'ﬂf tlgé%}g@))us @cﬁbﬂ (5. @g d. 5735 ) in methanol

a abmaddded%hd)moxﬁ1mrrzﬁ)rxn{itw|(4—ﬂ2+5 g,aﬂ Echollp wmzmmd 65 g of
1H%12)n a%gg&gg(z Zés)n f ]6)0/';\81? | tt%a%&%gyw Syet gm o\%tgrt %gussa type
er?NEZ\tV? gggile{r aré?reﬁm%f@% vglhfé stithind Vi€ RACRLNiON sBfrer. After 24 and 48

1-1s 2- 0X0- h} dr oqui nol i ne- 3- car boxylic
hoasi mtldﬁncnﬁi portioes onamfiddBnfondate31 I, Adl hol)asragitied cach time.

a stirred suspension of 2 25 1 nop I han

Oneg seCHOR PTOFIGHORGEIs i %@r%rgy&fﬁp W@&l}e 632‘500!%) was
oot hOrclEE e slcpofionl FaTHHEERREPih e lEka fotlt was
rindetbiwith afeetlandl G-500 atid). ﬂﬂl@lﬁh&‘atbi Weﬁdzom'ﬂmmdsamldlcdnmated under

coI | ect ed and washed with water and the

ol i d
e BgsrruniHialanefana) hat beang supysd- t@l@ﬁeéqﬂang dloudy, biphasic

so*%g%%“%& B B S L P P SOSR AT Y R g 0

PB@QM"'&&Sh@@ Qith. d@&lléﬁ)mﬁhlne@& QHO)) ZﬁL) 4I‘H301q(lbﬁls 121}161“ WHk‘ﬂ)ﬂSlﬁed to
4.86 (s, 2H, CH H) 6. 66 ArH), 6.
PHAMpins! 06 a«aoNa@ indapigected with dighlopehetaimei X 740 L), The

coBisth yRRubigyert s ish e SR Bl apd easieng e By oy

evipordlioh /the® hi’gh—xb%uﬁxﬂ&ez(v 32 PER%) dfitRE fle itéraisdintd commonly N-
scintillation funnel t hen added dr%gynse via an

Bog@nde-B owmrpyirapaoReas amhltqiomﬁiw@vwweadt iIha i5ogrer gatio of endo to

ex R OES RO vt g ey 8 DM Ru SRl o PRl B

1 f1 g2
am%am?gg%)ﬁ %ﬁ@;ﬁ@g@mﬁg ];adz%u b'(bea@ d, QHTéﬁﬂJB‘oc) 3.25 (t,

1Hg ﬁamﬁzlcmdmmsune AiBo1 S PN 1 bGRePH {}ﬂﬂs)sfﬂﬁm\@; b2-lah@road,
orpy Fr BR U Cen BsCaleRaadnaci it preeel dFL.c

(isdLat¥d Iﬁétﬂ?@ -2:69 F’AQB% 96]103%@1}06{1? mm?lateﬁﬁ&ptnﬂe %5629/%111

OW ol

as a ye

6 GElrﬁtgaceﬂdﬂe (MS‘I)’. ;rnL 3. ﬂgm()lj wak Hddd& ﬂd)a sti?reﬂ&u@ensﬂahlpf 2-
F% %anese di oxi de (85 9% 182.6 g 79 nnlﬁ
enyaethenpl 42372 gr 287 Mllﬁqddweféﬁ acid (3.56 mL 62 mmol) in water (2
L) %l rP‘?‘%%gﬁ%@%ng%%%gy l W ogledq{) Blc%ld)stxfrgd fpr an

uene n1xtu Fe was he

addigonklZ.5@ 4r@'thén ﬂlteﬂéhenﬁeesmtllm diludted endvaashzl |vﬁﬂﬁdatbﬂand the
cool to room tenperature overn|8ht and then filtered

wet solid gghled apd dried briyophBispinncte wield 2e) wiwethy-1.A-dihydro-2/4-
benzo[1,3]oxazine (332.2 g, 98 %) as an off-white solid. "H NMR (CDCls; 300MHz):

1.48 (s, 6H, C(CHs)y), 4.00 (bs, 1H, NII), 4.86 (s, 2H, CH,), 6.66 (d, 1H, ArH), 6.81 (1,

1H, ArH), 6.96 (d, 1H, ArH), 7.10 (t, 1H, ArH).
A solution of 2,2,-dimethyl-1,4-dihydro-2H-benzo[1,3]oxazine (125 g, 0.77 mol)
in THF (1 L) was filtered through a scintillation funnel and then added dropwise via an
? 38 ' '
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toluene. The filtrate was concentrated under reduced
pr essure to yield 2-isopr opyl am nobenzal dehyde (105
0 %9 as an orange oil. '"H NVR (CDC13; 15 300MHz):
AO%D%S”@W 1€X@CH) 2), 3.76 (sept, 1H CH(CH3)?2),
6.65 (t, 1H, ArH) 669(d 1H, ArH), 7.37 (d, 1H,

@{lt;grtfug%éﬁ%(etr P I)egjxa Agj;% ;]i‘et°4a %'lréﬁ?igﬂélhon P m LiATH, in THF

(00T, ¥Me! gy a%tlaﬁ blds ]gﬁ%nglﬁ%cgbp)gslm;d polidRlide ¥RFiAdsted

to a’stirred solution o ropylam nobenzal dehyde
N6;B0R-19H,0Q1 Hﬁg);rbkfér a mﬁtilotf 12di,dt ¢ 3. EMCtxbn%thmé as stirred
and et h?/l enedi am ne (4 0.64 nol)

ovepugkinBltered apd thersofid @alt%fé"e Wéé@ﬂ.%wﬁgw i B The filtrate was

co%Eér{t{a?e%hL{n(a[azl%edHceﬁt ugstslg}r?gg l?gcgg n[ilss? 0#51 élﬁ"‘mer K aﬁld(lzo g, 95

% hea §e11dudoméﬁhezdlmctmc13;mmm)l 1anqc1051{|@1¢@)g)ps 15 (bs, 1H,
Oﬁ!oeldthetltlelnterma i ate i SO

opyl - 2- oxo- 1, 2- :
P/t et I CHECH ont B Pk (A TLGeTTY ABS, 65 K& 1H, Ak,

f NMR (CDCl 3;  300Mz): 1.72 (d,
6%‘%&(%% 1%2&,513{(,%)#[) 1H, (CH(CHS) 2), 7. 431 (t. 1H( |
Ar HMarfgafése didxide 8 A 90 18214 g, ArM)mol} w32 aﬂdhd td i, stifeftlsolution of

8. 89 (s, 1H, CH). e. Preparation of (1S 3
2- Epaymsylpmmoasbpmdwthaaold% g, R7Hmedun ﬁ@u@We(BQO mL) and the reaction

b 11
G SRR BB P PR LSRR b rom
te@pS3rb®@bveri¥aht AUARGh fiRerdd HrblglepAILTallied WRicAfwas eluted with
1 i sopropyl -2-o0xo-1, 2-di hydroqui nol i ne- 3-car boxylic

tolmena The Giliggte 0/:a3 Sommhyraﬁeih undsir gehised pEsWsO® el at 85 C

2-BropdaminBrts b XS0 80 pEhet ik TeipUF ledet:

30@1%1{2 heng &ﬂ%@ﬂ (SH(@'H %? VO (e, BHYCHRCEYS), ¥.655%, 111H, @FH), 6.69 (d,

|phaS|c sol ut'i on

115 /8R)5R)7 @1, abi AokB- 7a%16; B.cAd])39.29 (s, 1H, CHO).

OSBRIt g St bR RSy el o e

1. 1?%113?%5 rd&ﬂedqg%ks%ﬁrehkgoluaoﬂ %?ZP %f&ﬁifﬁkﬁﬁ@ﬁé&‘ﬁ&l@éh}@@ (105 g,

atC. After h, the | ayers were all
0.&apahatcetiandd (6 rrdr dai mophnd ethg]@n@hmnmat(éﬁo umid,é} 64 mol) in

r edu g Fl((jlﬂpiﬁ gin [ﬁ‘? ﬁThg?IggW?tﬁ%SW%@%%ﬂgﬂs vvas&g(g aid #2 at room

teﬂé&%ﬂf&o@:ﬁ%@cﬁ"ﬁe H366in g@ugieﬁs?i&ll %8s filtEred GRA ﬁi%rbt)l’létmeaghed with

ganic res Thi's soldtion was washed with
mdtipcharn(Glicokd to giatd thb tite mtbiatd@me (laﬁﬁprnpjl-hnmb ﬂ)JQI- ne
dried o

dittgsP ke e retoart (b 198 1) i e i sobd H YR e

Sy ) AR S40090 g 17577
(m]2HSAMB4.80m1, BIACHR 8GA(R.118 (.~ 6H) , 4 20-4.39 (m

3H). 5.65 (bs, 1H). 7.26 (dd. 1H), 7.63 (m 214),
e. Prepaaficof A5lB.R. $R8B1 (Hoprobir)-0xd 9. Bdihboghinbline-30

,'ﬂnq —8)-Bzablc clo[3.2,1]octane-8-carboxvlic acid terf-butyl ester
- - | hydr oqul nol 1'ne- 3-car boxyl | C

aci E['h{o(nyB;}ﬂ(R;u&R)% 6 mL 0.52 mol) was added to a stirred suspension of

1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid (80 g, 0.35 mol) int foluene
(600 mL) at 85 °C and the reaction mixture then heated to 95 °C for 2 h. The reaction
mixture was cooled to room temperature and then added over 25 min to a vigorously

stirred biphasic solution of (15,3R,5R)-3-amino-8-azabicyclo[3.2.1]octane-8-carboxylic

| acid ters-butyl ester (78.2 g, 0.35 mol) and sodium hydroxide (69.2 g, 1.73 mol) in
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8-azabicvclo[3.2.1 loct-3-yl} amde TFA (300 nL) was
added to a stirred solution of the product of the
revbocﬁ%\?tpeszp 27.9 g) in CH02 (600 n) at 0 C-

He” F&acton m xture was warmed to room tenperature
and stirred for 1 h and then concentrated under

Bt BB g M0eP) S U L e

or,éém@ﬂ@asé‘ cSehithte® (1eddr RéduRb® pilceduli® d hic ARt pRA. wakeashed with
suspensi on was stirred overnight and then the solid

Et©did] (éét)@nld ti;ﬁnf(ﬁq)ﬁ mad pohthgrembinededeania extesctyaised tp dissolve the

d the tit t
colilystdrecsrsighd THTHMEE o Eyi bt N YREPR Y S0, sa.
anIQLtH@Wé %550 I‘AL) Ad HIVR (506RE] %)331‘16({10\@8 M@O@ﬁbterea aﬂ@c&rﬂ:cntrated
33-2.39 (m 414) 44-2.61 (m 214), .

un@exsred@em preagurd talSicldthe 1Hp intemsAigto 627194, apﬁr0318f( %) as a yellow

sofiy B SR GBOR Va7 G B! Ly bl 1 it 280 2020 R o

‘6}%;’{/1?@-&%%{’3 31 ot RPIARVA 26X Ol 7253k 8N OIS TR, 1), 8.83 (s,

1Harhehid, I ) no} spi ro[ azeti di ne-1, 8 - (1S, 3R, 5R) - 8-azab
icyclo[3.2.1]octane (Internediate (V) with R = H,
f. PRépirati SOGK 10BYbrbpHIS2-3x BN oraipdiarlionlineBeafhblylidadid {(15.3R.5R)-

é.gz%bﬁcyejﬁﬁ%ijly&ggaqi%gdgo a stirred solution of

T-i'sopr opyl - 2-0x0- 1,2-di hydr oqui nol i ne- 3- carboxyl i c

aci dF((880 311)5@&@19& tpa giresdotobftenaf thayyodt _\5be ﬁmr@eous step

(134 BRIl RSO o3 b Bt it o R of ggpm

terpedtbifc@inWRered K 1edadPihesd @oﬁben@ﬁte&\ﬂh&é? rédtﬁ@d gresﬁi’é Ihe oily
precipitate formed. The solid was coll ected

bravirl tesidtie was thed paasidentovd Yigoretslastired splytian ¢ﬁ_e)th€trcﬂ3 L) and a solid

ordf b0l BT P G 05 A e e s
colBfeddby fﬁ%ﬁ@(ﬁ{ M‘wﬁdh@@ whif@her thiefd the 11918 YarMREYidie s its

over "5 mn) = 4, mn. 40 Atforney Docket No. .
triffrot @ReRCACIth saiPﬂépﬁr@t&Gﬂmovfﬁ' t¥o —stepsjpis @ﬂlght gelbwosdlid. "H NMR

CBRP S LLER Ik L Bal Rl 855 b ) B 2 4 pos. 2,

: 442 (1Jn hﬂ‘}ts%éﬂs THAM Y qm. 110), 7,66 (o, 2H2777 (d, 110), 8.83 (s, 1H), 9.38

11~ i sopropyl'- 2- oxo- di hydr oqui nol 1 n-

(b<B2Hy|1)OCRr(HohH)] am no}
Spiro[ azetidine-1, 8" -(1S, 3R 5R)-8-aza-bicyclo[3.2.1

g Thepdraieh & ﬁm&@:{ﬁﬂﬁ 18sdfop-Ho70 D) diaisodliisddl-yed in
yBt88RNabtl 1] Dmra@&f&lﬁél@ (MBI 5 A8 Aeatihicts . 2519bithhON

dvr\,ﬂ bl A S B = Q{Zm@’%ﬁfﬁﬁ% added. The m xture

S heated at 80 C 1Or and then concentrat ed
und2Bromducty]pimss (Fe72 mlgil ¥ 5 theol) mak eddeadtte mmetidied selution of

AW RN LTI .
m&a&h@{%eﬂy 'yﬁ%ﬂlﬁ‘éjﬁﬁl'u%réh%é@cpﬁh b4t ﬁ%'.é% é, Q%%B)m ethanol

(150 mL) at room temperature. The reaction mixture was stirred for 36 h, at which time a

solid precipitate formed. The solid was collected by filtration and washed with ethanol
(70 mL) to yield the title intermediate as the bromide salt (8.4 g). (m/z): [M] calcd for
Co3H3oN305 396.23; found, 396.5. Retention time (anal. HPLC: 2-50% MeCN/H20 over

5 min) =4.13 min.
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10
8, [ 2- hydr oxy- 3- ( net hanesul f onyl - net hyl - am no) propyl I -
8-azabic [3.2. 1l oct-3- |am de The product of the

- AtgmeyPestd NetlalP2W& di ssol ved in di chl or onet hane (10

m.), and then 1, 8-di azabicycl o[5.4.0]undec-7-ene
763L 5Imm|)vvas add.dth.mx ur%vxfa
p a £l EORY . d oe—_car oxviic acid

add e il or 30 m n.
The%d @r?'lx I} \‘;\Esé&!éy g%]‘_’%ﬁ)éégyz (tﬁlﬁgﬁéilag?lﬁo% of water,

yl)%ﬁh@oﬁﬁﬂtﬁﬂﬁb}s@hﬁ thrbRdidle (85 $ES, MRER)-3raeatbingclofy RS Ristade bromide
The product was taken up in acet| c_aci d/ wat er

(6281@1gnL)4 ratnel) puasidisselyedin ﬂh@@ (Ehmboreang &?e@gﬁgﬁhylwg (41 %
ified fr ns ,wer e dl o
sofibh &8 Fiepuand Bes orasD R R sB R E MO L pppyC o

16 hnd (¥ 2dncehMitell tin@aH 6dlick@ prlsdRERO DO B, htﬁQﬁteﬁﬁedlgt@ as a
found, 505.4. Retention tine (anal. HPLC 2-50%

criMe @A, WRithovasrussd diredtly=indhel folloiving stgxanpl e 2:
Synt hesi s of

1. SmitleeRIdpYikoptoPP-dx 21 dkdﬂwﬂromumiinmnﬂén@ﬂﬂ}xvhc acid {(15.3R.5R)-

£ B DRNNEJ-S- (ﬁ‘l%ﬂﬁnesulfonvl-methvl amino)propyl]-8-azabicyclo[3.2.1]oct-3-
%a}lgd R, 5R) - 8-T 2- net hoxy- 3- (et hanesul f onyl - net hyl -

propyl]-8-azabicyclo [3.2.1 ] oct-3-yl} amde
25 dheprajuat off tho preyious step was dissolved in dichloromethane (10 mL), and

the% ldrréﬁeh?gg;%agﬁl {ﬁlw%g&-’g-p%%@ﬁ | p;ﬁs}glmol) was added, and the mixture

5
v SRLEENERE DI spEade fhald B0 Mctensaliomygngrige (1o
1.7Rnme])Hvasdded hsDRie@pifture R3s sﬂ'ﬂiﬁ&&w@ °C for 30 min. The reaction was
Pot assi umtert-butoxide (1.63 g, 14.5 mmol ) was, added

qu¢nshed By theraédlt@uﬁ SYST oW%OnC@qW tgxdyyngss uder refuped pressure.
Pf gg?%\g?ﬁ,ﬁa? I,hin) ac%ﬁcb thdR\galtlérrt?J 15 E"l'()'3 IILE?and purified by HPLC

chidRatr %S Tk @a@nﬁe@ ﬁaétl&s%ré Hliae@biclined B 812 cddnp6und as
tane bronmde (3.45 g, AH% i n di chl oronet hane
the(ttiflonenyetistacidoaih (B 6dm. e(tM?)e[M efFalfzi far fpsHaehb(pp) 505.25;

foul et e ki B 3-8% ECRAG RS g = 417 i

added to quench the reaction and the reaction m xture
concentrated under reduced pressure. The residue was
di sEghmple 2:rSymthesis ofl-isoprepid-2oexatdtdibydmqainiadingae-dr
( 1: dyrbemdlipadid {63 RPR)8ejRamathoxg-3-phdth sxesylfeny-hbkhyl-
tit h@ind) C?%mﬁs-&tnﬁbﬂfﬁcla[?a A1jobt-Boyipayidbocket No.
P-192-PCT trifluoroacetic aC|d salt (2 1 g) (mz):
a. Hrilaratoal ofc-fetho&9-SHIPNBOB oY d G poltn-3

yBeArboiivl Ritiihd Pirld Fﬁﬁaﬂldméil?l&@(l 23&6% B&@Nbf@ﬁloﬁ}l?iﬂ ]dotane

(Mtdihediafth ROtk RD = IR RPAi@hiay.9C dméth@pr opy! - 2- oxo- 1
2-di hydr oqui nol'i none- 3- car boxylic acid { ‘&18 3R

5R) Pefassumaentbuiexadndtdys ddi naprabbyisadded tog siisredysuspynsion of
3- %ﬂr%yﬁoib lﬁolyrf%%r% %%rlgngl/ hygrogx no!fnf di hydr oqui nol i n-

'yl)c%rbonyl]ammo}splro[aze‘udlne-1 8'-(15,3R,5R)-8-azabicyclo[3.2.1]octane bromide

) car bonyl ] am no}spl ro[azet| dine-1,8 -(1S, 3R 5R)-8-a
(3. %5% ahlprgatestipme (100 mL) at room temperature. After 2 min,

methyl 10d1de (0,477 mL, 7.61 mmol) was added to the reaction mixture. After 30 min,
water (2 mL) was added to quench the reaction and the reaction mixture concentrated
under reduced pressure. The residue was dissolved in a minimal volume of acetic

acid/water (1:1) and purified by preparative HPLC to yield the title intermediate as a
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tri"fluoroacetic acid salt (410 ng, 0.84 nmol) was
di ssolved in ethanol (10 nL), and then nethylam ne

% water, 320 L, 5 mmol) was added.
'gﬁﬁ’éyﬂ? ﬁgeﬂ’&%sﬂd}heat ed at 80 C for 16 h, and then
concentrated under reduced pressure to grve t he :

wifpptioanifig deaie) oy MoARER.0L 000 il aros.
R&eﬂtfo%nﬁﬁ@ R4 m»er:. -G 2ge KRk kRaRp= as%ﬁﬁﬂoxyl ic

acid {(1
b. 3142 r;%hp)%nls&rrgg)gazg&ggu e L
18oRoUS- Sty S ol i amide

15 dy M&Iﬁf mRif P}iﬂs@ ploby2@kd-1, Boithyiivgainolin-3-
1, 8- dlazablcyc 4. 0] undec-7-ene (89.7 ItL,

ylmp)lylmnamwazah@n@ﬂé'ﬂ&%&ﬁ@)%&@a@rqﬁb&Z dﬂm&rﬂe

ul | i
wilyeroB LR G TRhe, £ Bl PR AR NP (D, and then
métﬁﬂﬁ;&}ﬁfé @ % Qutfdlin3hedh 20 JIU% R 8 a%ed Q'Pﬁé‘ﬁllﬂﬁgre was

the addition of water, d concentrated to

heahey nedE @ fictel6 I, edd dea qnneemuateé unﬁhrere;ju@dlmcsswaso gk dlne product
in ace cacrd ter 1; 5n1_) and

as 6&F‘Fdle|%]dw P?F’E@S Sz’é ﬁﬂﬁ Burified

c. §ERGLEL00 1S sx%plvy %Elb i 288 valBulo¥iotd 8. chibbkRic acid {(1S.3R.5R)-
[ ’oﬁlnox—r%iﬂn AHare ulfonv?—meﬁ%& amﬁn&ﬁ%@?ﬂﬁ@ﬁ”ﬂoct—&

C o C206H3 ;

iy Retentl on t| me (anal. HPLC. 5-40% MeCN H20
overTh@ prodict of the previdld stép}@n1l g . 1 D dipwhsdi®dolved in

1-i sopropyl - 2- oxo-1, 2- drhydroqurnolrne 3-carboxylic
didboramiethane (1.0 mL), and then 1 ,8-diazabicyclo[5.4.0Jundec-7-ene {89.7 pL,

MR S%Eﬁ-Mnet haneegf%sl %I@ér%g%gen%nﬁhnefemo e,

4

ST 5 1 PR BT Bl i o s s

0°@Ehrd3 A S, B dRture was quenched by the addition of water, and concentrated to
8- {2- met hoxy- 3-[ (pyri di n- 3- yI nmet hy 1) am_no] pr opy.
dryng#i wider vd90ed nregvre 3L produst s takepuprp Ryels: amd{‘[rater it 1)

-SSR BB 8, 290 0 o s

to gide Bietittd @indpodind]ae EiexfigluObhOetiacid SiliR45.8m0g)) (wad: [M+H] caled
di ssolved in ethanol (10 niL), and_ then '
forilzaﬂxshb@e‘@ H9RY: ifetinded 1025 R étention tinerpspl HREL: oo MeCN/H:0
overrltemm {75 was heated at 60 C for 16 h, and then
dondcent rat sd™ under reduced pressure to give the

tltlerner di acru oi | [ s used _ .
di r &&p n§ %‘if’ “Zrp¥oi ‘;‘Iﬂ qeiﬁl_e—?a—carbaxyhc__

P- 1 @¢id] ,@R,Sg)rﬁ—[;*Egpgth@pesulfonyl—pyndm~3~ylmethyl-amino)—2~
1- | sotheyspropylBeazhpieydloh3. arldmp!r?nﬂ}ilmeies car boxylic

acid {(IS, 3R 5R) - 8- .
a. Breparakenet Lisopropvr2-o0x0r k. Zidfhydraguigoling 3— ]ICQCI%{WR,SR}-

3-8 ;mv;,\ 10 3.2.17oct-3-vl}amide

Sx{Zamethox =38 (pyidin: e visieghvdaming Jprapyt

3-Methoxy-3'-{[ 1 -isopropyl-2-oxo0-1,2-dihydroquinolin-3-
yl)carbonylJamino } spiro[ azetidine-1,8'-(15,3R,5R)-8-aza-bicyclo[3.2.1Joctane (410 mg,
0.84 mmol) was dissolved in ethanol (10 mL}), and then 3-aminomethylpyridine (153 pL,
1.5 mmol) was added. The mixture was heated at 60 °C for 16 h, and then concentrated
under reduced pressure to give the title intermediate as a crude oil which was used

directly in the next step.
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The product of the previous step (102.6 ng, 0.2 mmol)
was dissolved in 5 dichloronethane (1.0 nL) and then
1, 8-di azabi cycl o[ 5. 4. O] undec-7-ene (119.6 L, 0.8
AWW&WFMﬁﬁﬁmaBd%H“T%nd the mxture was stirred under
nitrogen and cooled to OC. Methanesul fonyl chl oride
301 L, 0.4 mmol) was added and the m xture was

b,(sﬁymhasrs o&l-ls@mop\d{z wm—h{zrdlhvﬂmqw WT%WMQQQM

aﬂﬂﬁﬁﬂkﬂ&ﬂﬂ&xﬁs-ﬂEmﬁﬁ&s undef reduced pressufe The
prod taken up in ac i d/ wat er 1),.
(1. 5%5’333 02 e Brpagubife @éﬁeﬁs Wﬁ%dl(s 36 in
r t
RN (R0 hE3pq HR T 4 RRC RS ‘@Dﬂfe. ¥ %ﬂ@? 1950 aL,
0. Hgt)mol) (5] édded[ MidHhe n@ﬁh@dwﬁ@ﬂﬂrﬁéﬁiﬁlﬁ&ﬁ\ﬁ% Sen ﬁﬂﬁ:oa&d to 0°C.

found 596. 2. Retention tlne(ﬁgnal HPLC: 5-40%
Mithenesatfonyielderide (0n) nE; (24 aBnoR was wdehand the misjure Weasistred at

0°3{a$05893 OF rl"g% fe&cu(?ﬁ( Sas Queng; ebdy l%'r 9 %cll(ﬂgerll oP \Qrgte? ané the mixture was
ccfn(:én%a@e% 8 Bydsd &J&y EHd%é& pres@bd w&d&a Wad Hk B hp 10 R¥etic

|]1-8- azabicyclo [3.2.1 oct-3-yl} am de a.
acRP'wptar 6lt:1)0{.50fiL) and punﬁed by HPLC chromatography 'The purified fractions

wéﬂg :1333% {]%ggg gq;éig% % t|1tle co%lprg)\{lg(riggﬁle%hlllgrgac%tz%%&%oé% (t:Laf 5 mg).
d [ I
ot Bt il s by e . L
54@%@6@@Nﬂy£)@wmﬂamh)%Qﬁimmhqu|nollne 3-carboxylic
acid {(1S, 3R 5R)-8-aza- bicyclo[3.2.1]oct-3-yl}am de
(3. Ixn 1@Qnsphu)hem%f AiiSERrop P2 -bRo-2 LA Hr dotindlinone-3-
and cak O IR 2 1 {(@.@m@t)wu- QHMlﬁm%th%n‘éklﬂﬁﬁl lammlo))propyl] -8-

gl imde; (3.05
mas agé%ﬁdsgﬁ% re mas heated at 80 C for 36 h,

a. PROLAHOn 8N @—ﬁd%%bvl-@%@eﬁ b raat R deifine 3egiis@Tlic acid {(1S.3R.5R)-
Pressl rdﬁu( P? dﬁlfvil%ﬁélﬁ@oloi {/l)md SRRfbe LR OB O SR A o ct-3-

o eruting with a 971 soefutron o
ronethane/nethanol) to give the title

i nt dplmphopjdeZ oﬁd—l%dlg);dxaQumomm—Beaﬁwkyldz anfid (JG’IS)B&SR) 8-aza-
used directly in the next ste Preparation of

b.
bieyclofdh A dosid-vl anige {339 & h?famagumqlﬁsab'ﬁé ingethanad 6% mlg, and

oG ispimgtfipindoll ons commont, SpPIPRYPRALRif (.05 &

15 Moﬁkmhd&w | Flevatkt@re Wi éepied duRl °©fort3iae, podvd, aud then
steg , . 9.13 mmol) was dj ssolved in ethanol

CORQEDUAEY | unéﬁmedth‘eﬁ pff‘y%arrﬁz The rf(sskfs!@lgmlwaszﬂﬂsla Chwma}ogm@ed (810,

elu%%g T&EI‘ sgiéxit(ﬁ%# i d}é@g r{n% {hlﬁ;%ﬁiletha%la o gl &% gh%:}g el %ﬁgedlate

(4.85d) asmewﬁité tdlat ehlcﬁmel@&d ditetdylifiginegt sthe title
internediate as a crude oil, which was used directly

b. wi%%gﬂ%n (if HEdoBRIVREId bl CRIGiRrodhhofihb AL R HRREI kA0

-3-aminopropyl]-8-azabicyclo[3.2.1]oct-3-vl  amide

The product of the previous step (4.95 g, 9.13 mmol) was dissolved in ethanol
(40 mL), and then hydrazine (860 uL, 27.4 mmol) was added. The mixture was refluxed

" for 16 h, and then cooled to room temperature. The mixture was filtered, and the filtrate

concentrated to give the title intermediate as a crude oil, which was used directly without

further purification.
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. Methpmeuptonylcalpr

c. Synthesis of
1-isopropyl-2-oxo-1, 2-di hydroqui nol i none- 3- car boxylic
aci d

A‘%’-“[“’ﬁ&‘iﬁ%‘%&i’gﬁlgﬂ?@t hanesul f onyl ani no) propyl | - 8- azabi cy

clo[3.2.1 1 oct-3-yl } am de The product of the
C. a3 PEE o ~2- 0,.]. 2 %ﬂw hqu.uno 1n0ne— chl!b\(l)}e(ghc acid {(18, 3R 5R)-
: l = d h 3

-----

S = G D > O~

e 639"3% b ﬁr&%ﬁ@ ef%&*@@ ﬁhfgso Bhhidp a9 i

and cooled to thanesu fonyl chl ori de

dlélil&oﬁqelﬂlane(l?.o mio), Yhewdl s3-diddstdc i 5 Bltdumdext uere (GA gL, 0.4 mmol)
stirred and allowed to warmto roon1tenperature over

Wwdéﬁch ang e pEdEeivos stigred W@H&gewn@ ﬁ‘éo ledini’Bion of
taxéq,suﬁfal&yg%}g dpng)gtsu e "8z j; c{ EI o dr mg%vsas s’mrred and

oatic
all%@v%ﬂ kS wash € Mﬁhﬁferﬂpkraﬁre (();Jer53 ('fhain. arkk rféhkftioﬁll v%?s cﬂ&nd‘ﬂ%& Gy the
10 chronatograghy The purified fractions were
addifiopleif Wate denddhe imigturaheas ¢qn|centrﬁé¢ﬁotolﬁmleasundeh geduced pressure.

ST N O O TR
chﬁﬁﬁﬁ@ér’a TH?p&ﬁ?éﬁ'ﬂacﬁE’ﬂster@iﬁ%%l%@% FR'@ {RV@e ébmpound as

mn) = 2.43 m'n. anple 5: Synthesis o
thd trifbopraopd ackd mlb(’/’!) 72mg). Hydr)oMirHY| ¢alel fBr CatbaXyPiSc491.23;

fowdféls% %ﬁfﬂt@q time feh ZHE 1 r Sh MBI Chover g Ry 43 min.
am no) -
hyd rE&mytmlg §y8yn®ea2 abil-dseprepy:-2 oxad Srdihygroginelineg3-carboxylic
Pr eparcb{(il.ﬁ,ﬁRgﬁR) -8-[3-(methanesulfonyl-pyridin-3-ylmethyl-amino)-2-
1- i S9EFrep)rogylP8aazhbitydiol3. 21 optH3rdl amiete3- car boxyl i C
aC|d7{(1S 3R, 5R)i18 (2- hy%roxy'S [S‘yrdln”31_

'g {Z-hidnosgﬁ ]@nid-nﬂ—%aﬂmeﬂJ,VBaldlﬂNntDDdl}H&qmiabwvaeB 2 1]00t~ ~yl}amide

% Sapohy 2 oR RR B EF T FhafamiRei e 20
yl)eégénﬁpimﬂo}%glraﬁgéﬁdﬂ\@? sdixsat, SﬁﬂSJaﬁa-ﬁic%!BE?j 2. ﬁ]’&td’l‘ﬂe)}mmlde

and then 3-(am nonet hyl)- " pyridi ne
(50famgadziethmihwasrilissalval waghdneh( lé)dnh) aﬁd) ﬂ@ﬂf b{armomethyi)

N T T A
AN B D e

whadh wag{stSd3&:tbRh-the following step
3 (nethnesulfon I-pydd&n- -ylnethyl

ada‘tsa{éd: ]1nct~3iwl}hhmdmrret ‘hane (1 0 m_)

S REAL f HE R S

dlckl}é) (?]Iﬁ&ﬁg}ﬂ g)nl)%l?zl ﬁgi Ldf alg)lcgzlo[%ofl 0]61ndec -7-ene 874 8 ul, 0.5 ménol) was

anesu h or| 08 mmol) was add
addeddaddnbe mixtons @avstirat mrrdkeﬂm@gexﬁ)a@ fomied30 OfiCh. The

reacti on was quenched by the addition of water, and
“%é (6-din @ﬁﬁ‘? pRebrwasadded andyibe saigiuse winginred at

0 °erf81d %}mﬁ/\afhé 1%51 ‘Qrag ﬁ]ue%gl%d l‘fy A& 'agédi%ltl 6F w(afler ]alqd concentrated to

dryness under reduced pressure. The product was taken up in acetic acid/water (1:1)
(1.5 mL) and purified by HPLC chromatography. The purified fractions were lyophilized
to give the title compound as the trifluoroacetic acid salt (22.8 mg)'. (m/z): [IM+H]" caled
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(1.5 m.) and purified by HPLC chromat ography. The
purified fractions were |yophilized to give the

titl 0 the trifluoroacetic acid salt (22.8
%fﬁ¥£¥ %q%ﬁ€§+ calcd 44 Attorney Docket No.
P- 192 PCT for C30H39N505S, 582.28; found 582. 2.

cﬁyﬁﬁg'I\gB?% ﬁ?g%a@a%@? %ﬁg{‘é@l DA G Aok Meonm0

ro;mug&gbggybggu@xo 1, dlhydrqu|noI|ne 3-carboxylic

acid

{ ( 18&% f frlxﬂ Y lr -g-n:\érbﬁxyhc
2 PREY fd@gi ity %f%’{ﬂ Has
- 3- cﬂmwﬁprwéh%z cyrzlﬂé% qtrér!ﬂ '%‘ﬁane (13 95 L, '
{ S o 0}% ! X|ra e »gpmmonly
I 1|| re

= “ = - -
di SSDJLB@ﬂzyhﬁbﬂiiﬁiﬁﬁﬁﬁ ((3‘195 i’ﬂl) 108 afth&} addr (S'N-Zfdhlor&ﬁeﬂngflomranc
The solution was then f| ash chronatographed (Si

' C@ﬁmpnlﬂgSwmﬂwhx@mxs&rt& wan b99-bomglywers diselvst wah@sane (40 mL),

FET0P PR PR RS L GRRBEEFAF G50 Ming wit
1(1%' INMﬁaﬁ@f@@ @@hl&@&e@l@n@"'&‘}actﬁm {RRahing gﬁﬂdu(:ﬁwer%'ﬂbncentrated
2.2-2.4 (m 2H), 3.21-3 3. b3- 1H) |
toFiG5the IS ifteymediat as an @5(1(9d7 g). ﬁﬂ-NMR) (MS® 46;129549)5 MHz): §

(P%%é)m ég}ﬁ zﬁriﬂigﬁr‘a%ﬁfa ﬁ%ﬁ’%?ﬁlgﬁ)’ 2§343 %%n flﬁyg 65-3.75 (m,

1}&)( 2) 95§ut fﬁﬂ”ﬂr =225 YAr Y AHPBY [Tl Yy &P aEG AN 214.10; found

2&&3 1- (benzyl nethyl am no) - 3-chl oropropan-2-ol (8.4
g, 39.3 mmol) was dissolved in ethyl acetate (75

b. lﬂréparélﬁﬁ de@?—f&%Iﬂér@@-hﬁﬂprr@hﬁM@ adidQert4atd 3ster

&Q and palladlun1h dr oxi de q wer e added,
The @-ttbeeyivetyhamso)i o IQIZ’PFPH?;ﬁ@eQ (82 PO ammpBavas

m% F@ed 1% Q?'ly éﬁ’é §7‘ g\é\gﬁr&, ];ag{l [h%ﬁ;ig Pyl B%&g%g%ggﬁ%g 3 g, 43.23 mmol)

andedUsdidmHydaside2. sTHevere adddd. ﬁmeanjlxmwszaé sHdkes ﬁd 12 h under
through silica, eluting wth hexane, followed

hygdragen 69 aEDh dhe mixwre wweaﬁltwd direusghya bask crfé?velﬂe@»@nétcﬁéﬁaenﬁated

-to ld%er nllelg%g eé&ggegielg%gsg% dl'('hxiqight;ﬁ?g Eﬁﬁﬁlﬁﬁ% 01(1%1 silica, eluting

widPBexQ8e M’Jﬂ{)wecﬁn( @Lﬂmbrdknaﬁarib ﬁﬁlo@\&d b?kﬁethﬂ eﬂnlar 2Tﬁéet(18r, layer
3H), 2.95-3.1 (m 111), 3.3-3.6 (m. 3H).
wasrpongedfTates). to Bivs the (ithg i ed{am 362 qiNZH- Bo c]{an eIaMSO ds,

29@%3%%%%31 %%i%&h%%; gxgl-g%s 1310; 2.65-3.1 (m, 1H), 3.3-3.6 (m,

I I - ﬁ
I SpRan s e A R el e oo

12B3pr b iARid hyl carbamic acid tert-butyl ester
((S)-3-chl oro-2-hydroxypropyl ) met hyl carbam c acid

c. Pepbrativh ¥f (832 Syd{o33B - (1-isopropyl-2-0x0-1,2-dihydroquinoline-3-
carbonyDaminol-(1S.3R.5R)-8-azabicyclo[3.2.1 Joct-8-y1} propyDmethvlcarbamic acid

tert-butyl ester
((S)-3-chloro-2-hydroxypropyl)methylcarbamic acid tert-butyl ester (335 mg,

1.5 mmol) and I-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(15,3R,5R)-8-
aza-bicyclo[3.2.1]Joct-3-yl }amide (339 mg, 1.0 mmol), were dissolved in methanol (5 mL)
and then N, N-diisopropylethylamine (523 uL, 3.0 mmol) was added. The mixture was

heated at 80 °C for 16h, and then concentrated under reduced pressure. The resulting oil
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30 1.5 mmol ) and

1-isopropyl - 2-oxo- 1, 2-di hydr oqui nol i ne- 3- car boxylic
cid 1S.3R.oR=8- aza-bicyclo[ 3. 2. 1] oct-3-yl }am de

A §§3E%§?§TT§I§§%9§, wer e di ssolved in nmethanol (5 ni)
and then NN-diisopropylethylamne (523 L, 3.0 mmol)

B on LS e BB Al B o SRl Bhomctnns)

Ffa@ﬁ@khé doRhih prbdudtv@e ﬂ@ﬂceﬁﬂﬁk@ to $i0e the-tikRAnk2Al e MRS as a white

flash chromat ographed (SiO2, eluting with 10 %

satish (Rl (96) oM Icékdrf@t %H@)MOS,F& 6B snmdodndailintengion time

AP B  ois w@‘ﬁ. H@séﬁ‘&“ E'nfz) [H +

- d.

C29FM2

%a'daf o

1-1 S&Fi ?g%gﬁ%g%?s E(l%sé{lr&yﬂ rzO&w ﬂ?'dﬂ%r&n%lﬁ%’é‘l' e

aci d

ca?bdﬂ@fﬁ)iﬁlﬁrdTWS @Rbﬁf@ﬁfﬁhﬁwﬁﬁﬂﬂmpﬁﬁp&ﬂ Jpfopabatetisyetiohdc acid
2.1l oct-3-yl }am de ?) - 2- hydr oxy- 3
texiugtyl pstes %.5 apg| 108 @%3)1‘”@& @ﬁa@_l,ﬁ@deﬁq dichisremethane (5 mL) and then
1] ect
PRI A ASbe 5 A58 By “FBPPIG) L b 5k, o
théf) coﬂeeﬁkQatmf@zHer Yé&lscsti ?x@gguy@ dmerre@hlﬁﬁg 6if QB trhtaRed(Bith diethyl
u

m.) and then 10 trifluoroacetic acid (5 nL) was
etgtdand themfiltgred. THbe picgipiiete wasglrisd upderdvapom gfoglrﬁ: the titted

en..conc ntr t ed under
infell G ERAS T RSt e EHO 5P o BPRE RSt HloEnled for Gagtanios,
40t7hven f(fdnl:‘lt@ﬁ ed ReldRioR tisd (@h&laHPL@a§ Jan4 pRcIden oVEC3EHR) = 3.40
to glve the title internediate as the
miny i f| uoroacetic acid salt (0.68 g). (mz): [MH +
cal cd for C24H34NAC3, 427.27; found 427. 2. Ret enti on
e. BiymBediaofl -isobldpl-2-2x60%-MbEifodRainotine B -carbvk lic &id {AG.3R.5R)-8-
ﬂﬁ)mmmdroﬁv—%ﬁﬁtﬁk&ﬁhﬁf(ﬁfvl—methvi amino)propyl]- 8 aza-bicyclo[3.2.1]oct-3-
gr opyl - 2- oxo 1, dlhydrogU|no1|ne - car boxylic

acl (1S, 3R, 5R)
[ ( Ril-Zoprpgyledgxd Qn@hmemblﬂm%canbexﬁw acaiﬁ(ﬂﬁﬁﬁsiib;ﬂ [(S)-2-

oy e a1 B e ol B el amide (3 g3y 1,57 mmol)

W&%‘El'lsgol{v@& uﬁﬂléﬁoﬁj?ﬁetﬁaz{e( g)O'n%L 298 dlazablcyclo[S 4, O]unde]>c-7 ene (747 ul,

hydr oxy anlnopropy ] -azabi cycl o[ 3.2
5.0 mh}céhw@ac{dtd Q&dghe ﬂaxﬂﬁrermmsl sﬁnedmsdﬁlrﬁis@gemmdd icooled to 0 °C.
di chl or.onet hane

Methanegyl m&hw&edﬁ%‘l 4 by éﬁd@@oiﬁ %‘f}«?@d(lqhmduhe nEXgreag ytirred at

00 3R 1B PRy B LRy BF e 2ol 0 e
wad cOndBBhied (@8ryadieadanddidd prestndl Thepsodutd Wikt up B acetic
C for 30 mn. The reaction was quenched by the

acigrenten (& ) 6F miaed pudhied bnEPHChupsatography ' The purified fractions
we%eolggﬂelnixgea tg)dgl\treﬁeﬁ 5:%1% %lglepg%g [ th gr('i:!flfué)foa%{e e g’l‘ll saﬂ (UL% g).

rrL) (AR [RAFHL [ icardd By (Efﬂgmhrss nm:so,w &Ry 50§hle méﬂtﬂ‘omﬂne (anal.

fractions were lyophilized to give the title

HPE Bt Mes Nk Ordriet b minbadel minadiree baset H-MB (BMSO 46,
299.96 MHz): & (ppm) 1.40-1.68 (d, 6), 1.81-2.02 (br s, 4H), 2.02-2.18 (br m, 2H),
2.22-2.36 (d, 2H), 2.78-2.90 (2 s, 6I1), 2.91-3.04 (m, 1), 3.10-3.30 (m, 4H), 3.61-3.78
(brs, 1H), 4.02-4.17 (m, 1H), 4.71-4.79 (br s, 1H), 5.2-5.8 (br's, 1H), 7.3-7.4 (t, 1H),
7.67-7.78 (t, 1H), 7-82-7.94 (d, 1), 7.98-8.02 (d, 1H), 8.80 (s, 1H), 10.37-10.40 (d, NH).
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(mz): [MtH + cal cd for C25H36N405S, 505.25; found

505.4. Retention tine (anal. HPLC 2-50% McCN H20

over 5 mn) = 4:17 mn. Free base: 'H NVR (DVSO d6,
AtggpepBakg o2 FPHA (ppm) 1.40-1.68 (d, 6H), 1.81-2.02

(br s, 4H), 2.02-2.18 (br in, 2H), 2.22-2.36 (d,

2H), 2.78-2.90 (2 s, 6H), 2.91-3.04 (m 1H),

3.10-3.30 (m 4H), 3.61-3. 78 (br s, 1H), 4.02-4.17

(m | H, 4.71-4.79 (br s, l—g 5.2-5.8 (br s, 1 H), ]

7. 3-Fsatuyple 7: Sypthesiy hsnpreprlr o4, 2-dibydrqquinoling-3-carboxylic

1H) ,acid anSRJS’RX—S},[(SlH}hy(B'OSﬁ-SQ(methiﬂ)esuﬁ‘@nﬂ?ﬁliﬁyh@nﬁn@propyﬂ—

NH) .8-4a-Bick o [5Y.1[0eeBai} aNgide P- 192- PCT Exanpl e 7:

Synt hesi s of '

1-i f@ﬂipwplyg the poxcodure 2f Fixygdledy wikohe nebsgiudimnipd%§)-2c

chRfarsetbpdosiipnastor (2SSO NrGR FigR A e AR ing intpgpediates
anhtmt[@a&ﬁmh]weré RpAchi cycl o[ 3. 2. 1] oct-3-yl }ani de 5

Fol I ow ng t he procedure of Exanple 6, with the
subgR}-t Qbelmyl—MetHyR)anﬁao)fﬂad:}dommﬂaWQeall ' B MR (DMSO ds, 299.96

Vil B G085, M2 P (D). Sipba i ko SPATOdED. 3.65-

01 IR S50 GOyl o
21218 foudd ema.12H) , 3. 21 3.5 (m 3H), 3. 53 3 6 (m 1H)

3. 65- 103751“&1 H, 4.95 (d, 1H),
5H) ((R)ri-ghlorcf Bﬂrpxwr%ﬂ’lkfeﬁﬂlmqu@lﬂﬂé feﬂz"lwl f@)ter H-NMR

OV s 22k phroeisy Afapmly 3571685 SORRBTE O 15,
3. 3%3?8t(mb9}1§|3 @ﬁB%‘S (m Irk%l\é?zs_@. 1 ; %%93[%}&4;%)515%1cf for

cgrampima); 12331(134‘@;1@ 1PH1.3H), 3. 67 3 85 (m 1H),

TN R L IR
cars&épl i asgﬂn@% SRk dbley R, RONY: Ry pR I Ry A8 8 acid
rercmtpbessyér) ami DOMHE, @RITR) CRTRAD ¢ §27.33;F0end §2564.- Retgntion

e PR POLeR et 0 b ai ot + oS  Foung

5274 q%op[?&[%??@t 500 ztaiﬂ%r&gnﬁamwegbogy@@desym) 8-[(R)-2-
hydtex;gepmhylhmm@@yu g-adittigyataig i rott Trgl) 3mixer by IMH] caled
(1S, 3R.5

for RSy O5 A R T M o Ao At gl FBILS: 2-5PPbMCCNH:0

g@u@e [ MtH] + cal cd for C24H34N403,
Ovejéf}] fou‘r{{?‘427 2. Retention tinme (anal. HPLC
2- S0%dyieépyl-H2fko- D,thh)ﬁirmmﬁolme%4ﬁbnxyhc acid {(15,3R,5R)-8-[(5)-2-

1-isopropyl -2-o0xo0-1, 2-di hydr oqui nal i neb far boxyl i c
hydgngﬁS-{(@fElagg@uyh)lylng@g§ -aminoypropyl]-8-aza-bicyclo|[3.2.1]0ct-3-yl amide:

B e e T e

2- 50%@&7‘3@@4&)&%1}%257 ntiaund 505. 4. Retention tine

(anal. HPLC:
Example 8: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinolinone-3-

carboxylic acid {(15,3R,5R)-8-[2-hydroxy-3-[methyl-(pyridine-4-
carbonyl)amino] propylj-8-azabicyclo[3.2.1]oct-3-yl amide

1-isopropyl-2-oxo-1,2-dihydroquinolinone-3-carboxylic acid {(15,3R,5R)-8-[2-
hydroxy-3-methylaminopropyl]-8-azabicyclo[3.2.1]oct-3-yl }amide (71 mg, 0.17 mmol)
was dissolved in DMF (0.5 mL), and then N, N-diisopropylethylamine (88.9 uL,
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2-50% McCN H20 over 5 mn) = 4.17 mn. Exanple 8:
Synt hesi s of

Af{?g%ﬁ%ﬂ%' ézgg&of 1, 2-di hydr oqui nol i none- 3-

{(1S, 3R, 5R) - 8-[ 2- hydr oxy- 3- [rrethyl (pyr|d| ne-4 30

0. ? ﬁr bOWW;s arlgd’]eg] WGXP %ls]oh:%o 1so Cln% et (ﬁ:H QCt % 3¥1| r};mn]) and
aC| B { ki %gg/'s 3%1%9:. mamohphmra@aéﬂ NP RANEN SmEaA TR shbken at

robpderopgs: aBrarfer BW T8I, ﬂmbhhctp porjcedtraioditol ﬁy@s@[l@dez radueed p@ssure.

TR B s 0 L ekt

a dde dérg?\]gi t, edl\ilpactlgnsl\%gr elf hﬁlz%d t@m% )‘hé"@:& Compound as

sol ution of |son|cot|n|c acid
thafrg‘;ﬂtﬁrc&éemmi{dld san(80.PpBORR{A)7 MirH]" @l@iﬁonﬁ’mﬂsﬁrﬁ‘ljﬁﬂﬁﬁ 29;

was_added. Theres It|n ken gt . ro
oy At 7€t 13 (ioh HEIR S NS aieed i) 22 T1 min.
dryness under reduced pressure. The product was

t ak dixample 8: Spethesis o L dsoprepyl-2-exa)l,2¢dibgdyaguinglipone-3-

pur ichireekyliy akid {{1.5, S&EIQF&(bbydtmhy-S-[[hyq}m#-l ed

f r achilsvify)eaiifio] propyil 8- zabidyelofs.¥.¢] deba-yljdmideconpound
as the trifluoroacetic acid salt (30.8 ng). (m z):

[ M+Hsomrabyle?-bao-1C3d0iHSdNg G olisgR -2 earboxXybigadidsE b, 3R 5R)-8-[2-

hyﬂqeo%)ef t_alrgl%ﬁgtgll‘og}] (Sagggwp}_i@hgfz 1%9:58 N Cﬁ%?&% x%\éeb 2 mmol) was
diskol IVony]? (:31025I 1321‘3 And%h )W\d Hﬂ%&dﬁdéﬂ%@ﬁﬁm@ 169.7 pL, 0.4 mmol)

car

wap @d&ed3 FN&IR) a ﬁ)l{ltiorhyidstmimtﬁm{ 493 (491 mg; @.4 Hbmol) and PyBOP

car bonyl ) am no] progyl ]-8-azabicycl o[ 3. 2. 1] oct- 3-yl }am
(24%pme, 0.4’ mmol) in DMF was added ‘The resulting mixture was shaken at room

tedla]%er%g%( gxgﬁagﬁéﬁl%gﬂ.fﬁc&{c@m&% A DR e GRPPME The

préividt WXS/raBerdiip ﬁpﬁeﬁpm}ifv&taz(am) ¢V ha[)3nd pltified bgsHyL}:hm
ide (82.4 , was disso]lved in DM:l(

chrrm)atoamm ;ﬁw mmﬁ@rl |f@@éwpwr@iwhamg> gigothe title @Hwound as

me%ﬁg; %oﬁl@enf ac1dj§jagp(§2 '\I'exﬁé)s f%%%g”cfgéd(%@ ?Cﬁgsdj‘oglz? 28;

fouridd18.2. méﬂéﬁldﬁa—maoh@lﬂd HPIh:e S-4094 MY HYO G @ miBp= 2.20 min.
shaken at room terrperature for 30 min, and then

Con%ﬁah{p@é 6t éﬁnﬂés\w%ﬁ@a fyl! fze&bcfﬂ-cﬁﬁﬁﬁ% hﬁmhﬁ@-%—

pr o mtdthbdypropyl]-8-

puria?aﬂg c:f? L%’ﬁd’ﬁij \Xgﬁgmflf/op[}???giggr?g él ve the title
( mnﬁ;ib%?ﬁﬁ—l]z&%g I1 02 g&%&)&fﬁ?@ggﬁ@gdn%g@&ixgof%ﬁ 5%01ﬁ%l%od n)d)"8 1z

mefhbly-3- m%iyﬁﬁhh@ﬁopym izﬁbﬁ&cloﬂﬂ%ﬂocﬁ?»%%rﬁﬁﬂ%m@ 0.12 mmol)
over 4 = 2.20 mn. e 10: Synthesis of
wag dnsgfdm N@ (dxtbmi) zané.th%&fggdm%mm@ﬂylmaw o3y ke
aC| d o
r{qxgl)g&sg&jie% T]%e %%m{e Was stirne st ed ung% nrl]t(g gen and and € %l)e(x)i/ rtJOr % p(i/ Acetyl
ch]b:hdé;(l TZRPI £Y& hﬁﬁ&% %ad h@ddd- a%d)ﬂ!le} RRAR was stirred at 0°C for 30 min,
I sopropyl - 2- oxo- 1, 2- di hydr oqui nol i none- 3- car boxyl i ¢
anchthleni cérictBirarl Wsy&e$52mder reduced pressure. The product was taken up in

acetic acid/water (1:1) (1.5 mL) and purified by HPLC chromatography. The purified

:)_

fractions were 1y0philized to give the title compound as the trifluoroacetic acid salt
(40.4 mg). (m/z): [M+H]" caled for CpyH3sN4O4, 483.30; found 483.2. Retention time
(anal. HPLC: 5-40% MeCN/H;O over 4 min) = 2.54 min.
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met hoxy- 3- net hyl am nopropyl ] - 8- azabi cycl o[ 3. 2. 1] oct-3

-yl i d , 0.12 I di lved in DVF
BRI RHID % 571 T byt sort e (104
0.6 mvl ) was added. The m xture was stirred under

t I dt 0C. Al 7.
0 W%‘?%@%&gﬁe‘aﬂ sy -?X-%ﬂ %Hvaﬁ%@w%odwb—?’-
omww iA¢id 1 ﬁﬂpﬂéh- Comethe
unde«rarb@ebdlﬁémﬂp}wpmﬂes aznbecysmadioqhésylim up in

SPLO BRPORAE bt adr dinyitisahisp hacnec-tePanufaid WESaRsn 5

m%tyg;gpuoro »191091: L5 Jtéﬂs% Bi@kl%g?@'i‘]lﬁy@q/(l%?mgl@?ﬁﬁ I_ﬂg_,|_0.12mmol)

Wefsails};dlvfe@ in DK/YF‘BISNﬁﬁZ} ardBBeB Y, V4 ﬂﬁsupdopi&ahﬁamﬁ?@t(em b qu.,
(anal . HPLC: 5-40% MeCN H20 over 4 nmin) = 2.54
0. Wolmfﬂsﬁa@d@én Ve Dy sleeEs WSt pgdeingitro gsaed) ceoled to 0°C.
e Rle 42,7 me, 024 mmel wa st g myure was sied a1 0 °C
fo£3) MAX Yhd ﬂleﬁ(bbﬂcentrated to dryness under reduced pressure. The product was '
{(1S, 3R 5R) - 8- [ 2- net hoxy glmahl (pyridi ne-
tal@amowce)tfa:mcwé\]vmebblyl)](lémi prkpifpd by HPLC chromatography The

ol G e LoBIEA in syt il sompagnbassbos fifugrgpectio acid
sal@(334d4 ;{n@} S3R: PRHAB bale® for CayHioNs04, 546.31; found 546 2. Retentlon
- 3- net hyl am nopr opyl | - 8- azabi cycf o[ 3. 2. 1] oct -

tlmq(lal}ldrﬂ'labc( 53060 MpCN/HIOravef 4 minjss2dP seiol ved in DVF

(1.0 nmL), and then N, N-diisopropyl ethylam ne (104.5

L, Exampol). Syaghesioel -isdpeopyil-2taxoel  Mvalih wiror i flolisa®y

ni t cRARRYRE dciaqqmgntme)ﬁﬁis (AesSNpGAIN Yy bihgt-afifino)-2-

(42 n?et %]-@J%Jrah [ﬁéqmt%qﬁ}srﬁﬁem xture was

sti rre and en concentrated to

dr ymﬁ§®rﬂ1§5ﬁl€?f oxed Q%ﬂy(ﬁb@@ﬁ@lﬁx&é Eﬂ@oﬁ)ﬂm&i (SW{Elebﬂloxy— -
taken up 1 n acetic acid/ water 1) )

[(ppudipf3-HencgipllapiolprorytaB ogiti [3 ?Iﬂdoctpiﬁln)m@@ (102 6 me,

f I t '
R S R LS
ILL{:2 ol Hasdad @l TRLEBIN s sBABd dider af® cdoled to 0°C.

etention tinme (anal. HPLC. 5-40% MeCN-H20 over 4

Acafiyhdhlori@: 8.5, 0.4xamql) wad 2dde8yantl ilesinsctafe was stirred at 0°C for 30
mna,a'lpa ggf%oq%)élc%q OXdoto dryne%ls QX(Perr ?ed% ]grlelssr&?é. 31_"helpsroduct was taken up
AL - am.no F—-—
in &%&ﬁoé%‘% E%)}?jb gI az a@l %ly o?%.@ '591 oc‘%}ﬁ%{%{f n? 'dg‘hgpunﬁed
fradtions wea}wbhlﬁzed(m gmeﬂnu tmechonqmumd) ks the 13 waDDEKY keid salt (33.2
acid

‘mgj. (WFI &Mﬁ”ﬂi 9I11ﬁ%1f9¥ﬁ3)2§ﬁ%6?]4 p1o0p feusd 2081 Krtgmsies timey(anal.

SRR AL, 1o e

e ﬁmp&#ﬁmﬂee%&& i R P oo gy dt bt 3-
chl grPgaviioncid 1SS BHSEnlgraceiylamingad Y drryPRepyll-8-
mi xaabic 32illestedyemdde for 30  ni n and t hen

OO g 0 O DeeR ST 89S IS8 Brs S 8.2

hydr0xy—3—amm0propyl] 8-azabicyclo[3.2.1]oct-3-yl }amide (82.4 mg, O.meo‘l)‘ was
dissolved in DMF (0.5 mL), and then N,N-diisopropylethylamine (69.7 pL, 0.4 mmol)
was added. Next, a solution of acetic acid (22.7 pL, 0.4 mmol) and PyBOP (208.2 mg,

0.4 mmol) in DMF was added. The resulting mixture was shaken at room temperature for
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in acetic acid/water (1:1) (1.5 nmL) and purified by
HPLC chr omat ogr aphy. The purified fractions were

| yophi | i ve the title conpound as the -
A‘F%@%&%‘F@?%#%%m d salt (33.2 25 ng). (mz): [MH+
cal cd for C32H41N504, 560. 33; found 560 4. Retention

B(ir%ngne a@ ﬁ%lﬂl'cgn%g C@gg? ﬁO% & erFII"Zeguce\cli pressure %G product7 was taken

uphinl REHE LRV Avair gr 9y &, ?m@) laﬂ&ipﬁaﬂw WAPNE-cBroneAbRaNHY. 'Tw’he
acid {(1S, 3R 5R)-8-[ 3-acetyl am no-2- hydr oxypropyl ] -
pudEdi gt 8er lgg]phdIﬂed ® gzlvb t}mml;eecompound as the tnﬂuoroacetlc acid

saﬁé%%g g%s)(@ﬁ% E[gg%éi [cglcg If 825191 4%%6 fo?ﬁng%Skg%xyﬁetenhon

7 t1£¥g£19¥HPi@@Wd@M&}N/]H2§T&%?@hﬁMPL 933 rgin!] oct - 3- yI }am

2nmol’) “was  di ssol ved in DVF (0

mm 1Lhg! P?Jo%?é’ ﬁtﬂ’} ncglé 19-(]%1%{% 234
(22. ljf"‘ 'ﬂ‘in\.}l;‘%g‘“ |1§ é(? Tiig)2- l,wdﬂoywl;ppyl] -8-

DVF Afabicxelabh?-1nst3 ﬂﬂg\ﬂ"@?ng m xt ure vvas shaken at

0TSRRI E SRy BRGS0

NCLhe by BRTHSSTopyIN 8- &a&@y&gs\wﬂo&@ﬁl}m& qu RE]L 1 famol)
aC|d/vvater (1: 1) ]é) puri fied by

washlissobvied g BpE/ (1.0 hfL) qmﬂrthén Savfirisoproppbshylemene (87.1 pL,
| yophilized to give the tit]e coBrpound as the

0.3 gl wpoaided The syigturewpg stred uwndgyitrogen and.coplgdtp 9 °C. Acetyl

AT PP 2R b %ﬁ%ﬂ?@%@%%ﬁ?ﬁ%ﬂa‘@ﬁ; 04330 min.

ﬂmnﬁlxhﬁé(ﬁrﬁph&lcéﬂtrat&y tf ft96¢s8 uBller reduced pressure. The product was taken
1-isop rodyl 2- 0x0- 1, 2-di hydr o- qui nol i ne- 3- carboxylic
water (1:1) (1 5 ml) and punﬁed by HPLC chromatography. The

puﬁi g frag&o I)\%e%/'e {ygt)gl%ﬁe(%fo o%lye )ﬁtﬁeﬁegggdlz%e QIX 91 HHR6Retic acid

sa11(1I7sp 3213101&@2 cdcd !ﬁiﬂ%ﬂgm@spIdﬁpqaefo%m@asbaxxﬂdt&mon
acid {

HHWW@XHPBCMH% MHHDQWP'I]‘J: gumyaBideyeinol 3. 2. 1] oct - 3

-yl}amde (43 nmg, 0.1 mmol) was dissolved in DW
(1. Exminple 3R @ yinltkesidN)yN-Biopeapl-Gpysoel, ydilaydvoeq i dlide-B-
0.5 cﬂﬂiﬂx}yh&\/ﬁﬁda{@ﬂﬁﬂﬂ SﬁJQ-[létbﬂﬁj%l-maﬂly%hﬁﬁ?dZJh dﬁsxypmpyl] $-

nltl’agﬂﬁ xOoekesvianfial. Acetyl chlori (17.8
lgﬁr@(n%asﬂaddegi}and the mxture was stirred at O

C f QIIS(ﬁﬁolﬁmm oxoFn@-dihydrugensvsone Baeehidvdic adidt §1.5,3R,5R)-8-[2-
dryness under reduced pressure. The gr oduct was taken

hyd_rsxzré—mﬁhﬁé@mc@rwlhMﬁ@l@@ycéczﬁ 1?-)1](@- syhemidgr(d3 mg, 0.1 mmol)

| Wa,? HISS Ivgdj mbe)ﬁl :I'e%Ol%la%g LP{TB%L@%@@ |?1¥1X ?Jﬁs H%{t%({ ét%%l °C for 16 h, and

rac I ons

theh l&bﬁéeﬁ’(&ﬁﬂe@ft@ d@%eﬁshﬁldtef feﬁhé@lfﬁa@eid CTHRGIr6duck dak tdked up in acetic
+ calcd for C26H36N404, 469. 28;

acxgpm (44 9)(125 L@éra“@dmuﬁﬁed by &B’R(éﬂapmamg@phy 5Thopyrificd fractions
We@mﬁ;{gg%eéﬁggveﬁhe u‘&?e mtennéldg ate as the%ﬁlqgroace%ic acid salt (22.7 mg).

(m/ky. [SORITOBMLA Zrr @QH LN O 4BSHI 7 fiuidBIsi N &R Bention time (anal. HPLC:
5-40% MeCN/H>O over 4 min) = 2.37 min.
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20 carboxylic acid
{(IS 3R, 5R)-8-[ 3-(fornyl -nmet hyl - am no) - 2- hydr oxypr opy
| ]-8- azabicycl o] 3.2. 1] oct-3-yl }am de

Atpmpslderkes Dot - B28%4E- 1, 2- di hydr oqui nol i none- 3- car boxyl i ¢
acid {(1S, 3R 5R)- 8- [2
hydr.oxy--3- methyl am_nopr opyl ] -8-azabjcycl o] 3.2..1]oct-3
-y YixAvyele AaSyphess <11p HH9PYOPYI “"(?“Js orqpinelEe-3-
for rmrbﬂl(ﬂm@clﬂ_ SIRS R & [ ufos mpdaymine 2-bydroxyp pell &y
16 mzabmyclﬁBZhbnt—aqm}fwuﬂeat ed to dryness under
reduced pressure. The ‘EHQOdUCt was taken up in ace

¥

aci dﬂmrr@py &0119 1 2rdibydroyuinplipgngr3-earaxyhy appid S, Sk SR) 8-[2-

L TR

dlfIsblvEJi upétﬁﬁqehme ar.0 thISalThe (@R tufe WoY heatddrdt B5°C Fdviiid|lt and then
cal ed for C25H34N404, 455.27; found 455.2. Retention

congeniraied tatrynggsiuader UGG INEONeHIDS rsHClv i tRiferUpngpetic
ac%byﬂtﬁr @ @t(gs rmnf)yanlaop%%ted ll\)?f HIFI),C]' %0 g:t-g gr":a)]()ﬁg}rpil“ﬁe ﬂ‘lg-lﬁed fractions

wete IyopRIlIS&Y fo- ng@@h@ title nteihdaa4te agihc MeflidI8ac3tic 66l RAXYI 7. T me).
acid {(1S,3 [ 3-fornyl am no- 2- hydroxypropylg 8-
(mé&r: a[Mﬂ;ﬂ:lC@lcpichz‘hH3@btﬁ434ﬁgll Axifound 441.2. Retention time (anal. HPLC:

5 é&gj’%{(ﬁ@/éﬁv@ “8%1‘2 (ggr}xdroqw nol i none- 3- car boxylic

hydr oxy- 3- am nopr opyl ] - 8- azabi cycl o[ 3. 2. 1] oct - 3- yl}am
i de ¥pample fy Symthes #lsm%opyérﬁﬁ@r%dm regyoline3-
f or maxhwxylic 8cidi{f15,3RS RxiSxli(K)-é-(aestyleethetiamin®=2s f or

16 hydesxyprogyl]-8eanbientlo B 21 oco3gijneds under reduced
pressure. The product was taken up in_ace

aci dﬂmrepﬂ(m@l,(21d1155f¢f1zqu1w1§kep?hf>arbwé@c@91dHréL%3R 5R)-8-[(S)-2-

by O ong DD Prledtiosffors pido A it Lo mg, 0.3 mumol

wak EHSEJ)IU&I H@B?Jﬂ” 106110, R thet BV-AiiEhtop: )(lﬁ!ﬁ]ﬁm)e 160 HL;
cal cd for C24 2N40 441. 25; found 441.72. Retentlon

0. %lmmonmladdépmbxt eBsodﬁl%d\mtibwmd)(ﬂe”r?x 4Ll h)rnnnl)ZaIBDPyBOP

mn. Exa e 17. nt hesi s
(15§ PG bt a%ll B %W%’yasza fhy Eﬁ%rqsu#ﬂﬁs PHRRrawagshakekshrpem

t dﬂux{a(f&% @Bfll? %ﬁ Egnc t('zﬁ&ﬂoy L {R{der A %I%SSUIG The

I OXypr opy [ cyc oct-3-yl }am
pro]iud:tsmr talpanl upﬁn@xﬂadaci’d/dnatey (11 (b)}(ll ifmnlLl) At BurifEddoxBPLC
aC|d {(1S 3R-5R).- &
hrpgnatogkaphy. Fee pyTifisd eﬁw@ﬁwefe kopbilipeddlp vy the Eﬂi}%@m@ﬂt@ as

RSB Y G 0L G605,

fouhd 469 92 Rum@iipn tiase @dsdeHPLEe2150%aM=OIN/HiO 0vals adgt= £94 min.
acid (17.3 L, 0.3 nmol) and PyBOP (159 ng, 0.3 mmol)

i N PVEPRS1 P98 hesiERE 1SSl RE-0Tb AR YIRS qaliRe-3at

roo x%gxgﬁ?{'l’& él%rﬁ?gﬂ %ﬁa ﬁi}i’%&?ﬁﬁ Gpalrated

t ok ‘i?ﬁ‘YPH’PA’ *a%f?bgssfc £4pamide P10 ugﬁdms

pur { i @b RY.2 BRI 2-dihydroquinoline-3-carboxylic acid {(15,3R,5R)-8-[(S)-2-
hydroxy-3-methylaminopropyl]-8- azab1c:yclo[3 2.1Joct-3~yl}amide (235mg, 0.36mmol)
was dissolved in ethyl formate (5.0 mL) The mixture was heated at 65 °C for 16 h, and
then concentrated to dryness under reduced pressure. The product was taken up in acetic
acid/water (1:1) (1.5 mL) and purified by HPLC chromatography. The purified fractions

were lyophilized to give the the title intermediate as the trifluoroacetic acid salt
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chromat ogr aphy. The purified fractions were

| yophilized to give the title internediate as the

trifluoroaceti cid salt (130 ng). (mz): [MH +
ALY Mo B 04, 469.28; found 469.5. Retention

time (anal. HPLC. 2-50% McCN 1-120 over 5 min) = 3.94

O stugr tm TRBHS L sred R TR RS faund 4582 Reigtion time

(a@ﬁ'ﬁ?iélﬁﬁﬁ%ﬁm{d&er%ﬁﬁ Lmyk7 ggi.hy! - ani no) - 2-
ydroxypropy 8- azabi cycl 0[3.2.1] oct-3-yl} amde

aC| 3—9 ro&xé&z O)&g 4 A’%‘i‘lﬁbﬂﬂlﬂyﬁﬁ o%ocfif th&umolme—}

hydrd °’§’“ﬁ€f" ¢ -g# -Zshy BY 35 %‘r%ﬂeﬁ“'{%‘/é'fmsm‘-
yI }WGB’TPEE%#QME‘@“Q ssol ved in
et h was;. he

ARl s RER SR %gqulum ifeekEboRicRia

{(fﬁ@'&' sﬁﬁsqtmsgﬁy&oxy'r Bf(niéﬂ&ﬂéﬁﬂfoﬁ@ﬁmbﬂ&ﬁﬂnﬂﬂ&rﬂpﬁpst ic
aci d/ wat er "(1: nL) and purified by

azaheyshol B @glr]aq:ifﬂfyl}m@e;(@fa@ frige . 9P marpol) dissolveginea mixture of

scttbiRRngs Sdaph bt PGV 44heh B AR AL Rp?3 o Mo,

Th'é:> n']-&glrg Grhs 8 edat BEhbient MnfperatlMibl 12 ﬁaﬂxﬂd}oﬁ&fnﬁated under reduced
S5H34NA04, 455.27; found 455.2. Retention tine

pre(samaJ ylelldlﬁlg@ pale W%AWBMGH@Q@ oVhe reSidae mas disSol8d mi 2%
le 19;

oG Ob g Peics ﬁiﬁ égﬁfi)zﬁa%b 1% peifisOEH o Thfditlg compound was

' alt (200 TH.NMR
ob e hflpPiftuquand isolated as a tflyorancetic acid salt (200 me) |
(CD;6D%6 @@)Ignscaaty(ls HB), 241G cm)l, @[73 maam,cm)swsmgjm) 4.0 (br

To a sol ution

s, WlR3dr wquajsm §Hb237£@r 5255 am, 136 4, 61, Gy

ORI R s e iy e

IOIBB}%Me@QJ/HQ@o)veﬂdS ﬁﬁ@ﬂvegoinﬁma m xture of acetonitile
(5 nL) and acetic acid (10 nL) was added brom ne

(0. i&a le 5@ 9Aﬁ£591|a):1ve} the§s bt KM%%%@-BL B[[ﬁils@f)ropyl- 2-0x0-

anbiy 3 y 3 1]oct-8-
r edu chfn Qf Jjﬁ}i g‘an‘) @‘Scﬁ??ﬁw; 4o ]

r eS|y Sftglh 20%

pr od(m}ts. c&:ﬂtd'omsl@_slrcﬁb)g@rqn:g/l)ambﬂlﬁdoaﬂmnﬁc etid cerabitg] esdrt(2.23 g,
8. 64
10 (rgnolj_ L) dl;ssqlzedymng]f @0 qub) an,@p %1) zzrbfr\qulq?lgszquimnahﬁiz?gfie solution

0475y 4 Py B 2 T v

theh @bn €8 BNt GeSuceB Poosdfie t aunehcaBkt 41 (TN andthe remaining
tinme naI HPLC. "~ 10- 50% MeCN H20 over 6 mn) = 3.90
aquEoHs S Was euracikdtpiopiiyl pectaipnypdéngwih water. The product was

dngc{ %\)rea Sﬂg éaqmosg%lﬁtﬁa Iit%reeh %ﬁ% <0 1%0%58?[)@1 uhaP$uced pressure to give the
titlafAteraled{alSasdR SR - Sgpzabi)e pah-da] Taledlfol CHEL;N8), 210.10; found
210.1. 'H-NMR (DMSO d6, 299.96 MHz): & (ppm) 1.32-1.42 (s, 9H), 2.69-2.73 (m, 1H),
2.75-2.85 (s, 3H), 2.95-3.05 (br s, 1H), 3.10-3.15 (dm, 1H), 3.16-3.21 (d, 1H), 3.37-3.51

(m, 2H).
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20 yl } propyl ) met hyl carbam c acid tent-butyl ester a.
Preparation of neth (S)-I-oxi ranyl nmet hyl carbam ¢ acid
tert- butxr est er

Atopgy LakE P dT§2F <Ry dr oxypr opyl ) - met hyl car bani ¢ aci d
tert-butyl ester (2.23 g, 10 nmmol) was dissolved in

THE (30 ni), and then an aqueou sodi um hydr oxi de.
'n‘ ! aa ili. ql camni= il IS "'Ar ~Q%b)e 5 AN LVATOGHIRO me"3"

ealxanyh)amjys ' £ Z ‘a-“n" v iprepvihEnetindcs paapic acid
tearhme estat ed under reduced pressure to renove nost of

ext MebUBT T aeHIe et e W RIS e 51 Hrgemol
anB®'t qug:ﬁ& p@Sox A1 b RS uiSAH L abbfydk @cidf (LS, 9R g@)@%a—

concentrated under reduced pressure to give t
bidyicto[ 22 ilictBay Hinaitle (18 gahs. 6|nhm()11 Werg Yliss¢ined i m[emlnrd](wo mL).

Th(éal cd % % [ g%glé dg%%élg %& grgg%ﬁz 2 Ef% U(n':%er 1R oed pressure.

sgﬁgm%%élz?r%s?’taﬁéﬁ 1;%1}1_-%1"1) ethqu Qrcgtat%%na v%?nhefdimt@ l;'%mrf%e_d aqgr]a_ous sodium

blc(aﬂmn&ﬂd) folldwad by s&mratf(dnquﬁdﬂ)s soﬁﬁJnAthlondfeyTI&xarngs\lwere dried

P-192- PCT b ynt hesj s of
oversRIws § ey and qoycr%te&domﬂer 1B Prossuts nhgrERyiting oil

weg E&?%%@%%%gr)%%?%{é SRS G0 VR mstmelops dctlpiometiane)

Fra’tﬁbﬁis cdnwlﬁmg ptoducesterconcentrated to give the title intermediate as a white
-(S)-l1-oxiranyl methylcarba iic acid tert-buty

so]ggﬁlérS 29 (35 MBI ralegdpy CaoHaaM(, 527.33; found 527.6. Retlention time
3- boxyl i '
e L s g S PR E YA

8. di l,ved | 00
( ) Eximgle 2 Sndsle &l Sapripy ?Vfgu-fe’fwdﬁr RasinolipRe
conﬁ%‘ihoﬁ&li‘eﬁclﬁr{@esrﬁ&égu@eﬁ“m eXypPrmethapespifaryly  ng
oi | etM@mmohrrovplh&aammwckdéétldﬂe‘»-?amam&bﬂhed with

turat ed d t | 1 owed .
ot Hri e AeOH RO ot HTERF d RSO RE st E R a hidamine in
stegh'rﬁg tiHd cS%ﬁgB%Iﬁgg?yﬁegéﬂeﬁatﬁrz y:M-ERr €8lcd ﬁﬁ‘tzéﬂ%gmoss 519.28;

ohcentra uced pressure -The resulting

fouall 1519.2a R etdntish tioty @nat HELADH 6 0(SMEN/EQbivergs mim)= 2. 91 min.
10% met hanol / 90% di chl or onet hane) .  Fractions

CONEZhRpRD R ?duﬁ,tslswms PR XoS2 ldih @irvQuindfinone-3-

tit] v .
' HoQ RS RASVRT-S- hy J)%ﬂsﬁsgtnhgng%lf&rﬁﬁmo)

[ Mr 19

et REaR S 93 je Horn a38e 00 e o H20 over 5

al. Pe@ardfiof: 0?55’)@-8}(11’&15,/1155@1@&&11@@16—I%‘Jﬁbﬂ@s| s of
I-Tsopropyl-2-oxo- I, 2-di hydroqui nol I none- 3-
Car'lfi@uy:bidcsohmw of (S) 1-oxiranylmethanol (5 g, 67.5 mmol) and phthahmlde

AL R ek SR T IR spepsptoin

ms’yg &8 Haklo %%a%éthg a%er‘cei%s;ﬁaefuﬁéagmb 8 rdmbBPHAE ni¥ture was

‘hylam ne w t llamne in step h, the title
stirsdrap G‘i(h tbr\das ampt amaﬂ:echt témparpturd Me KB -h. ddlecuixfure was concentrated

und%rzggglgxl}lm gg(? fheso:h%r r6581(’1ue was purified by flash silica column chromatography,

yielding the desired product (10.1 g) as pale yellow solid: Re=0.511n 1:1 EtOAc/hexane.
"H-NMR (CDCls, 300MHz): & (ppm) 7.76-7.64 (m, 2H), 7.63-7.60 (m, 2H), 3.9-3.8 (dd,
1H), 3.70-3.65 (dd, 1H), 3.15 (m, 1H), 2.70-2.67 (dd, 1H), 2.58-2.55 (dd, 1H).
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20 found 519.2. Retention tine (anal. HPLC. 10-70%
McCN H20 over 6 mn) = 2.91 mn. Exanple 22:

nt Bgciét‘?\rooff- - p2-peT

oxo-1, 2- dlhydrqu|noI|none 3-
carboxyllc acid

(635,38 SR 5 8o 2 M5 G IR NG UL ORI AR )
bl{-(lg;ﬂf f—&—f( de'r'éz{xv;—{? Ltetfamebul Cclmvlamﬁo)ipronvfleiﬁ Al

1 CIJClI act 1l Ull - Ul

o331 1oskBribiaids 5o ndol e- 1, 3- di one 25 To a col d

2 ﬁld lﬁgfl&%ﬁ%ﬁé thE ?)’0063ure(?9f']3‘5§§ﬂl¥:lém tr%ﬂﬂ&hg fa%erﬂlc BéxivarfiBéthyl-
isdinddledh Bddioherwith theélﬁrathizjtemnﬂduacteof)&te Ipmmsls atigethe trifluoroacetate

sab o B B B b g . By el B i 0124
fm%gf 4915 Rltefford @he %Im N @3t 25, MtCNANPENAE Binfinf 98, 69 min.
. he m xture

concentrated wunder vacuum  and
Ht-IhRIID((IJDgcmeSmﬂIMHms (ppm) gi68ds, ¥ 7.a447.78i (i, GBI)C’DVUrm(dt 1H),

chr omat ogr aphy é%i el di P@%H)t he desired pro (2
7. BQE’ 246 lggﬁ; Eﬁf@q 3, S b0 (or m @3%%&_(3111)6_, 2(8 (s n;H) 6- 23 (br m,
6}5 %%P@g; %H)zh;wﬁe‘%]cgﬁéo (m 2H), 3.9- S (dd, 0
3 70- 3. 65 70-2 67
Ths tiglg czmgew%%‘&as F‘Eg prapiredtbobe, @Pom (

P 192 PCT bl . Synt heS|s “of. 1- |sopropyl 2- 0X0- 1
; @ Imetiimasihanesul fompeider (

o o GRS BY A B

an w&faﬁﬁwﬁs%a&fed ¥ aih] BydHoxite aé gald&g(srzag,mmmol) and then
2-oxiranyl nethyl 5 isoindole-1,3-dione with the

(Sehichlatomethdenisatiedd 8.4 01136 mlévmgum@pw&f»ﬁged at the same

tr| fI uo 09 et a g’ffﬁ‘?ﬁ?hﬁﬂﬁ%& hﬁfﬁrl}?'@ﬁiﬂg‘%ﬁéﬁ% W&%ed hydrochloric

i tisited b Afak theAghbous 1 ith
amglgi% gﬂ/ié) %Jé%ﬂﬂkgio%eeéo%&fnﬁﬁg isditel b ?@xt(’ e"ﬁ us layer wi

dichlD3@BhaBOEABH0 md.)( Fhepr@ngriaye, waﬂdped ¢v¢erS@3a1(dﬁhen
7.6 (dt 1
evaj)g'atecitodi%qss ( elggbg@ %)1%‘??8 élqtlﬁ] (& EF%) F%acg w(ag ug'.%{_ﬂuéctly in the

neds@p2- 3 (br m 10 6H), 2.2-2.1 (br m 2H), 1.57-1.55.

(d 6H). The t|t| e corrpound vvas al so prepared by the
yguiaolimome-3-carboxylic acid

{OIS\BR E8) SCTKRT myﬂmmvdmmmmmmﬂammlm a cold

as&Hiedl&TD. 20 o ES-hpBgsad f onami de (10 g, 0.105 mol) in
wat er (100 nL) in  an ice bath was added sodi um

hy diexisebutieg ofdHisenrepyle?-axer] %dlbidrﬁﬁw;mlmf‘& cpbaxylE acid

I h
(i SRE ST ET 15 A ra S4B By ot
(15841 Pivad /IR NENRETsS &ﬂd)p?leﬁ@flarﬂlae 1. amel, tohemmol), and the product of
concentr at ed hydroc loric acid (18 rTL) was added

theménwso@qc@ nas! 8- 2oinaalbdThemextureaees shigred 198G quios dglays. After
beql%g%l}ceé:%%te% Pp%eg*rl@\?xr&?m g?in‘_s? d@s@%eﬁ‘b} preHa]u%n%crz gﬁﬁ,(f yielding
the trifluoroacetate salt of the title compound (1.3 g). (m/z): [M+H] calcd for
C24H34N405S, 491.24; found 491.4. Retention time (anal. HPLC: 10-50% MeCN/H,0O

over 6 min) = 3.69 min.
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evaporated to dryness, yielding a colorless Ifquid
(2.5 g) whi ch was used directly in the 20 next.

step %ynthe3|s of
A%mﬁs86ﬁﬁﬁv $29%d- 1, 2- di hydr oqui nol i none- 3- car boxyl i c

aC|d {(1S 3R

5R) - 8-[ (R -2- hyddr oxy- 3- (nethanesulfon an1no)propy|]
- 8- Bympp @éf §mth2818 of {-isppropylyd-oxorhs2 o%h
of carboxylic acid {(15,3R,5R)-8-|2- hydroxy—3 (1,1- dloxo-z-
1-i smmhtqzyhdﬁybpmﬂyllzS{érzhlyxdydq[ﬁmtjloméyﬁ}anndboxyI ic
aC|d 25 ) o

.ﬁ’,-

l&skab%oﬁftlbﬁﬂfllﬁ)ﬁ%‘f@lwléfﬂ ne(17 ., 95 ol ) and the

product g t he previ ous ep

mi xt Ut 2Cd solupR p b*l%JE’f Poekpgh? % kg’éwmfb&ilf‘%ﬁ‘e‘%ﬁ%‘i{ﬁﬁyhc acid
t

{(gﬁﬁk%ﬁ &gb8fq ]é“ﬁ‘za{bﬁéfbﬂ??ﬁ%.}i‘ﬁ%; g;gg}aflmsgfrpA salt

Y preparatr’ve _[ |ng et at e
(0dabtg, 0fi 9§ hendl) inl (hcldomnmulmhe((ﬂ. m‘EL)gI) an {oeibedh whshiddpd N, N-
cal cd for 30 C24H34N405S, 491.24: found 491,
dlﬁ@wremlp@ﬁlamﬁee( O¢famL, ebammed) agidod- ﬁ@@qpm@nesalfewl@hlonde

(0@2 0@3%@% mg%‘% @?&@E NOmisRurkIeasistidred at room

teﬂ;pér&ﬁ&f Sfyhight- Q&(ﬁaél.dlﬁ.ttd:il Wyl rdidhliromleihao® €03n1), and washed with
carboxylic acid

brj{n@gg:l m@)@};@oh Wp@g@ AfterdryingjoyggMgSOs, the organic solution was
evl Sci(,%t tgd ?Z%yn dl n lhpnr 01 r§§1a&ea bhfey &'lu?e ﬁr%d@ct ua,s used directly in
luﬂtﬁﬁppropyl 2- oxo 1, 2 dlh}drqu|noI|none 3-carboxylic

aci 5 5(18 3R . o

o3 i Bl bRl Gy Dpopsiiazehicydel b1 Ioct il amide

|
21 do i ionst desomonyia-roer dativbpvainase Spphgytic acid
{(9933}@5%) 8%2 hydrox -3-(3-chloropropanesulfonylamino)propyl]-8-
- hydr oxy- 3- am nopropyl ] - 8- azablcyclog

azﬂmzfcki[bxztl}@:tﬁl-s}lémmi@ (T@Amgao 8 ngrool} gsalglyd@u& PMInfbmlL) was

di chl t h dd .
add SRS SR e M bholh TRt sef i ybth o
85 ?’C‘ %l" 1210 Rh@ BaNLahES ﬁﬁﬁer%blﬁﬁﬂl dhe fidde WallissOvedPR
After stirring at Cfor 2 h, the mxture

dldmombﬂlamee(dOamL} emdnwas}eadp@ﬂataﬁmreted\b@’fm@htAﬁtbrtdrymg over
I T N -
HE9X o j}%‘%% tittd onPRAA! BRI Mﬂgp HRE fongﬁ%mb?si 419.26; found

drynes yielding an oi'ly’ resi The cru pr oduct

51mas used directly in 15 next step. - b.
1-i sopropyl - 2- oxo- 1, 2-di hydr oqui nol i none--3- car boxyl i c

aC|d {(1S 3R 5R) 8- [2 hydroxy 3-(1

I Y ﬁj 6fci- -chlvao—Ig2 ARy hindliRe 3 1
OC g(lS - -I:il m)fy- (igmetlgmggl}lgon)yl—meﬂlyl-
aCI a opy - —aza 1cy ]ocq

a. Preparation of (1.5,3.2.5R)-3-1-isopropvl-2-0x0-1 ,2—dihvdroquinoline—3—
carbonyl)aminol-8-azabicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester

In a 3 L flask, 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid (112.4 g,
0.486 mol, 1.1 eq) was suspended in toluene (1 L). The mixture was heated to 85 °C and
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(1
S, 3R, 5R) - 8-[ 2- hydr oxy- 3- ( 3- chl or opr opanesul f onyl am no
pr opyl ] - bi cycl o[ 3. 2. 1] oct - 3-yl }am de (100
A‘??E‘eyggﬁlﬁﬁ%z%ﬂ anhydrous DVF (3 nL) was added
pot assi um car bonate (75 mg, 0.56 mmol ). The reaction
SRR 7872 e Sk Pkt fR20 in g e was
héaféd%lt 0RPO RGeS Hang d@fngrhid th@ﬁl ﬂlld\ﬁéﬂ@d:o& folrosmtiethpératre.

NaHCO3. After drying over the filtrate was
evaporgepdated 2dr ﬂﬁ%ﬁs@s ?di‘lﬁlRl @88@@@10\16%0[913& petane-8-

cofhp S BN A F Ll O B o BPboeE i o fene 1 1)

and BV NabPIIB «?ewgszladdé’i’ n@ﬂ@ﬁﬁz&uﬂ:" was stirred at room temperature for 10-
1-isopropyl - Z- oxo- 1, 2- di hydr oqui nol i ne-3- carboxylic

miacind then cooled to about 5 °C. The acid chloride solution was added Slowiy with

sn}zs_n i R48 Ir:g_m ?(eip(mg th% ?tc}(nperz&uretb eIc'dl ‘!’é 0 exwas
stifl @l 003 BReRY¥t dg ﬁeﬁ%ﬂi Bl Syt Obdea11dw 8 i &pxﬂaieadvegﬁglﬁ The

par ati on of
tolaEe By¢rl(~2 Sdprvmsycbl 2etek @ohceﬁtrdieﬂ yal alpopd hald (+ N2 L3by rotary
car bonyl am nog] - 8- azablc[S 2. 1] oct ane- 8- carboxylic
evapqrefiate ppd peddiregdy mythp gext seep £ ask,
1- |sopropyl 2 0xo- 1, 2 dlhydrqu|noI|ne 3 carboxyllc
Bre ot 1-2 P-ditryd lix Al gidj §615.3

8—miabmvelo€12moct’5hsé}mndbure was heat ed to 85 C and 55

o, orBbatoris Soudon i B oS éfg{"%@%ﬁec G108 1 g et
mfﬁ@%&l{eﬁc ‘ﬁ’@ﬁ (2(')‘0e ?@vé@(ﬁ%irpatb@r"cl\m@l Sbrrivst ThS biXtitdas stirred

and then all'owed to cool to roomtenpera ure. In a
at 3@ fat2ch. 1Waterf(1.48 K,) was added and the mixture was stirred for 30 min at

e i A s
(~?;|50919L Wsc%ﬂ§gx%%e(ﬁl IBnfafet eEer(ide dntermedaid 3 M NaCH

was ad Re m xture was stirred at room
t er‘rﬁ‘@raalljh élaﬁlod:hai:@dlwmh MEBE (28 L3,0bt exhde brcaﬁzmml was @lded over
The aci d ori de_sol uti on was added
1 B LR S R gD T RO ORGY RO, £iPh G ety far 1 b and
theﬂqgﬂ%%dloﬂﬁ ﬁlyal% \ms)%é‘s'h@d ﬁ@? M“FBEr Q%d}:(f@tm )t'éldc&rfe@runagr vacuum

mn and l'ayers were to separat e
at 10var eingbtaturd fier 4 d:0k ve peovidytbe tr(ﬂlﬂ)rﬁﬂcbbatamﬁ of did tetdxt iatbrmediate
concentrated to about half ("1.2 L) by rotary 10
1e8vhBorsaradsYellomuPQRdd- directly in the next step. b.
Preparat|on of 1 |soropyl 2 oxo 1, 2- d| h}

col &aﬂoﬁ%ﬁ%baﬁ éaa% i %wt%mﬂ °1T°ees%t&° YR NROH (50 %
in @5‘[@? q46 wid h 1895 QRApt ke B&aker dohOnith NaOEwad Watfcl with water
thStirring. The mxture was stirred 15 at 20

@ ;(;5 0@)m12 ahd thagw sshir(gh vESe i dedds thallesl. dikd mikwraives stireed at room. -

rentieiedot b areead el So (partOeinfulloniiisga02

' 1.835 mol) in water (300 mL) was added over 5 min. The mixture was stirred for 1 h at

~4 °C and (S)-2-chloromethyloxirane (339.6 g, 3.67 mol}) was added. The mixture was
stirred fo_r 20 h at 3-4 °C. Dichloromethane (2 L) was added and the mixture was stirred
for 30 min at 5-10 °C. The two layers were allowed to separafe over 10 min and
collected. The organic layer (~2.5 L) was added back to the 12 L flask and washed with

1 M H;PO,4 (800 mL) and brine (800 mL). Dichloromethane was removed by rotary
56



10

15

25

30

(-350 nL), a viscous brown oil, contained the crude
|nterned|ate To a 12 L flask charged with MIBE (2.8

L), 2bPr wn oil was added over | h at 1-2 C
AW“PP?Dg 89 e suspension was stirred at the sane

tenperature for 1 h and 20 then filtered. The

xR oVadb R SRt UGt SlHgEr CUrR r g ol pdl ghevef by rorary
eﬁﬁ@fﬁhgﬁ hher Méefddﬁﬁfoﬁﬁﬁskﬁﬁ ef ﬁl@'t&lﬂéﬁe ﬂrbé’es& 'thé ﬁtle intermediate
termediate (163.3 g) 'as a pale yellow povvd m

wyd ¢hreihbh(Pes g)cwiam wes used vRtheph fuathegpurification in the next step.
of N-methyl -N-[(S)-2-oxiran-2- | A 12 L flask was

d.Ghanesd oM Lidoprader-dxb- 1,2 -diskitenadliby-3tdaehoadtie bdidd(1S.3R.5R)-8-

NP Hya8h:%0 3 -BReth Bh SARIESH I -rdediG] Binifh) prbpS B 38-aMl BicycId[8.2. 1 Joct-3-
ef, contarning NaOH was washed with water (2 x 500
%ﬁ‘n‘d t he washi ngs were added to the flask. The

m xtlnrae3 lhdlasls tirisomdpdt2-oxm b2~ dlhm@cIMle-a‘-Wbm@hmamd

{(?‘gg@%%glgea%a 1(:3@%[3%}};}%-%%% t(lglﬁgpoﬁ% %22% 80232 mol) was

Bt(50 24 i wat
oY Ry TR S Ppr it fhyith, RO i
0.2480@d]. 1Meqiridistalvel nm:s@ﬂtesathannbﬁ 0p mL)Z@asradded 8- 1'401@

tempriPfLEy ThGRAbe SoriNeE B fgf%ﬁdwégfwﬁ%ewﬁi} ERnG 4350 mL) and
th%lr}‘)aanl gs ‘%,gf’: é&@e?lrtggﬁ%&%?i 0 izt eg@igea 1 fn‘%ﬁ{sﬁf}inf-rg Solution of

N- Eﬂeﬂgﬂ-]\a[(d') mheﬁi-szlhi&thyl}ni\dﬂkﬁ%foﬁﬁﬁﬁlertﬁz Oand.s balq) neabsolute
(800 nL). Dichloronmethane was repoved r ot

eﬂmalpbﬂ.@@ ylporaseaddsg . The magtugsayasdghysd4ps %h ged%/tﬁ goom

11"(1 % &R‘S%qm of

te%{}gr%f@m%sa Bl K400 a2 5B 5%

ary ~evapor at1 on. ree additio
stiffing ahﬁhit@bdlﬁﬂ@nﬁéd) CEsSmidthe wdstdosletl 06 Br5PEtindt seirredds 2 h The
obt ai ned (228 whi ch was used wi t hout further
W}ptﬂﬁohﬁé@ﬁ ﬁdmr ﬁléeWéw g pap waghedayith erdd plsabyte ethanol

3 X éOgn?i e:fﬁlﬁg 52 d%lea uﬁhé}X% 'ap% ‘L@?or%f)“ilat{) tf)%gﬂié fhe title

00{11?8@& @3ty s - cmfRE b ERE Fidchonybtho® L g % R M O)MR GOBCl5)
8-aza-bicyclo[3.2.11oct-3- lamde Ina 3 L flask, 1

S PI!HS op62 @IIHB; DR (5, 1D, BV H{H 2B0uT-HbT7i60d B 2H.aF Bog26ine, 1H),

o b o e Bl 6 M) Sih Yl BBkag G, 2.5

2.93maR '2‘9@ 161 noj ey 4G4 H).To this suspension,

rt0—| i@ %in \;\Glg1 X’10 0@15%3) mol. 1.05 eq) di ssol ved
in dﬂnssbfut cary&talha‘-rm ol(tmed fido)n avprsvimdsl prepaitatipw ofihe title compound
t enper at ur he heaker .cont ai nin he OH_was

by fhemedodiof ﬁn%@h’*&?ﬁ? at(szﬂ%lfesacﬂﬁi tigh Cmgﬁw&ﬂmg@ﬂed

spM‘ﬁél’?e ged to the reaction m xture. After 30 mn of
stlrrln a sol ution of

Ypdas (*?" lggs?sxa Eks E S}i B L1 TRhReRS kAR
carbox lic aci ? 3 %}8 -F ehydroxy-3 (methanesulfonyl-methyl-
amino)propyl]-8-aza-bicyclo[3.2.1]oct-3-yl}amide hydrochloride

-‘-)

e (

In a 1 L flask, 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid
{(15,3R,5R)-8-[(R)-2-hydroxy-3~(methanesulfonyl-methyl-amino)propyl]-8-aza-
bicyclo]3.2.1]Joct-3-yl}amide (34.7 g, 0.069 mol) was suspended in absolute ethanol
(210 ml,). Concentrated HC1 (1.1 eq) was added at room temperature with stirring. The

mixture was stirred at reflux for 30 min and cooled to room temperature and stirred for
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et hanol (100 nL) was added. The m xture was refl uxed
for 2 h, cooled to room 15 tenperature and seed
r al.s itle conpound were added. After
Afgoﬁ%{ﬂ{)"%etmonp L@%@t. rri ngng white solid forned. The
m xture was cooled to 3-5 C and stirred for 2 h. The
ite solid S iI red d.th
2 1 e s ed BB 0 Y 51 Sy RN BB g
GH SERLYNIRE solRAGMATRY 1BdeiGrab@im @03 ch°@ ibrﬁBQthbq;ﬁ?o\hH@the title
title “conmpound (93.8 g, water content by Karl
coRiohé (34veg3d7 % vigidygvater gty by EddIE)chepmethog 3 %).
10.52 (d, 1H), 8.83 (s, 1H), 7.75 (d, 2H), 7.64-7.60
(m BAmplé 288Svuth6sisnf dithic adid 33k 4f 24sdprvpAkd-oxo-1, 2-
3 73113}7315) Glmolﬂa@}cﬁ‘ngyl% :?@d(iglf HBR)-8 92—1 ﬁyd
é’g&l'fm%'l— ath9t- R -8—22239141
he seed crystal's were obtai ned rom
pr eV1I la;ulﬁropylepaﬁ@mz:ﬂnhgamqmﬁoﬁmd b-eaboxyRRE {(by 313&&3) 8-[(R)-2-
met hod of this exanple at smaller scale, in

hydxcy(yﬁa(mmmrdfpmbmﬁhm@)w@ﬁlﬂ&@@@WIOIE%allil@ﬂté -yl}amide
t
3% SoPRP S Fimsmdes ingthial (fahoF s ey dded a 1M

soR&iofl of citric acid in ethanol (0.072 ml., 0.072 mmol, 0.33 eq). The mixtare was
{(1S, 3R, 5R) -8-[(R) - 2- hydroxy 3- (et hanesulfonyl nmet hy

bﬂeﬂyaonmnat)xbm;iwlqntﬁ cappedbied) dien pBowedioodtovgmyghitahhd gap was
d .
ﬁeéw‘é%?%wi (58 miRuPe ot llorfiats syrmmsite Hades Aubigss gppdigions vatil

soB&d WereMserved. The mixture was then reca ped and allowed to sit for 72 h. The
{(1S, 3R ‘5R) -8-[ (R) - 2- hydr oxy- 3- (prret hanesul f onyl - et hy
resultiny sobijl pras filletedSmd zeashéal with cold3:tiRnd] toctiveathy titla wbaipound as a
é;%? ,.0.069 nol) was suspended in absol ute et hanol
50 )- Concentrated HCL (1.1 eq) was added at room
temperature with stirring. The mixture was stirred
at Memmple %*Smhmmofamg st dd-sepropyh1oxapdet-at Ui e
and dikydnogudinfoline-S7cakboxylivaacidDid 8 SR, ])-8-HR) Ph plrpxp-3h .
The (Aethhevforlyi-niah gdarahe) prlopyijl-acabieyvla . 2bklked-yl} amide
wi th cold absolute ethanol (3 x 50 nL). The solid
was Felpeihathdprocedire o aamplo 26, thercidgals ¢lol -isppippille2-oxo-1,2-

ity 18?7“3 ORI P T o 8 Blngpesaifony -

e%)ﬁﬂlaﬁﬁﬁd) Ypr 1358 Ilia'—lﬁcﬁﬁ%[@ ﬁﬂb&t—_ﬁﬁfl}amﬂe listed below in Table III were
1-i sopropyl -2-oxo-1 Rydr oqui nol i ne- 3- car boxylic

prepaied i (sqlsi BRISRneBhE (nd)cazedrsq@r\@i@yltsslf acid.
(et hanesul f onyl - met hyl - am no) propyl ] - 8- aza- bi cycl o
[3.2.1] oct-3-yl} am dEable II: Acid Salts _
1-1sopropyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3-car boxylic

aci d {Aﬁld S 3R SRINS of @(Eai'vglents of acidﬂ | Product weight (mg)

hyedr oy In nnnnnn nalnr ol aza
TITATIrooo CATT llUI P' UPyl \v) AL A

-bua"éiy&o[s o1 Joct-3-yl P-5nide (0.1 g, 0.2 f&d)
vva§h§g,?§§ﬁ@ded i n ethanol (sl rTL) To tihis suspeﬁsl on

wars ded—a—tht—10-sotuttognof ——cirtri¢—acid—mn hanot
(Q? ‘b‘%“‘m 0.072 mml, 0° eq)—.The|nm xture &Z?

br taefatig soni cated until ®%rity, capped, and 6hén
al |, pyed to sitj overni ght gsfhe cap wag 753

hydrobromic 1 62.9

yl} amide
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then renoved and the m xture was allowed to evaporate

Under anbient conditions until solids were observed.
The hen recapped and allowed to sit for
Aﬁ??e% g"r *‘Fﬁ@ff’ ing solid was filtered and washed

with cold ethanol to give the title compound as a 15

sol i d ﬂ 74 égﬂg@ Ex.a t}%anem%}‘gﬁlg Gta%aft orA%sSp Ryt 3-0x0-1,2-

f
i hydihyaRAGRERaliNe: %C%ré)pmg,il(flé {64$,3f,5R)-8-1(R)-2-hydroxy-3-
{(I grnmﬂlmugoqxlﬂpe@yhyww;)r@yﬂ 8—aza—b1cyclo{3 2.1}oct-3-yl}amide

(r2TE ?Lhoagg‘i g!%&;?gia}ﬁgg}é)%ﬂ:% ;LO%E }nglpg?zj-gr tg%(y oL

{(5%@3?#335@%)&. DEARRL S FR bR fohyl- SRR P b -
bidyclo$3 2R, &dR)3-8} frfade-(2-1 ey OrdomynoB-ib F6t% anféemhﬂerm;dter (1 mL) was

dfiel § 1M e B beeastag 1o i sbanql (G Bod 2 Rkt . The

P A PBAN  oe

didsoleed & isvroginiol (( ITg:)L) vafh gintle vabmit, md giibesp bocedd. (I'hE resulting
86.6 sulfuric_O. tartaric % 566.3 mic ?
sobd was cﬂw%iﬂwoﬁ#ﬁehqn ol @ashsé wath Gl ispPIoBRA O B el

Coglglgj%g %;88(?811?5%28 Synthesi's of nethanesul fonic

propyl - 2 oxo- 1, 2-

?I( ?_ R?géfl{ 351ca bQ %}s %P{: -isopropyl-2-oxo-1,2-
rhWyi&'rﬁ% YIS PRS- Bydyenyel3
2 Il]nedwxe&ﬂﬁl})&mldbyl—muw)anIr zgbicyclo[3.2.1]oct-3-yljamide

;C: Sogr A g p?o)égdulre%f % a1¥1p{e Z%U Ith%oelc}cp alts of ?ago%rgpyll 3—0){0—1 2

o R M P

m@yl-&nﬂndﬁb‘gﬁdp)d]l-&a@bi%fdoﬁtb hjoct-Byt/anadelist¢d betbyv indsble IV were
added a 1 M solutlon of. mef hanesul fopic acid in
preparedAn polidfopmysingy] Qﬂﬁj’&ﬂte FquUs eﬂsl’?ffga xture was
then frozen and |yophilized to dryness overni ght. The
resulting solid was digdelVetcid$altsopr opanol (1 nl)
with gentle warm ng and allowed to cool. The

resul iRy 10 sol iNb.whsqaivhlentd efthcdy f|i | tPraduonwaight (mg)
_ UIbU[JIU[J atot—to glvctllc II[IE
coffBHit as a lsolid (90 my). Exanple synt B8%Es of

acbehzal t s of 1-isopropy|12-oxo-1,2- 105.0
(R)-mandelic 1 96.1

Assay 1: Radioligand Binding Assay on 5-HT;) Human Receptors

a. Membrane Preparation 5-HTy
HEK-293 (human embryonic kidney) cells stably-transfected with human 5-HTy,

receptof cDNA (Bmax = ~ 6.0 pmol/mg protein, as determined using [PH]-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
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di hydr oqui nol i ne- 3-car boxylic acid
{(1S, 3R, 5R)-8-[ (R) - 2- hydr oxy- 3- ’
net hanesul -met hyl - am no) propyl ] - 8-aza- bi cyclo
A‘%"?‘Q’)ZB?CQT&(%C]{'?%%Q " ami de 15 Fol | owi ng the procedure
of Exanple 28, the acid salts of

a %’78:(38{3 %@%}/c{i_ﬁgﬁ DB aterat 3qi°Eyegaﬁsq}ilfier%oglrE\rﬂrrei WRIG AR Selection
prevsard fthe 8adi& 0?8@@%%g&eﬁﬂﬁ¥@%@%@%ﬁéﬁ Corp.: Cat #10131)
met hyl™- am no) propyl ] -8-aza- bi cycl o[ 3. 2. 1] oCt - 3-yl }am

todlee tnedited bel ow in Table IV were prepared in solid
Tabl e

for ing the indicate i val ents of _aci.d. I

O R g LA cated, Sy valents, o ekl Tt S e
20(E> - rm%] e |tgtﬁ%'n[9€g&%g cél% Asﬂggglahié@%gg? oI i gggvglﬁlBi ndi%geg DMEM.
AlRstspyoftihe lrehibd{i{E) prépar@tivnReae pedbsnedon Nerfireart monolayer was

. Preparation 5-HT HEK-293 é\;l%man_ embryoni c ki .dney) -
lified by genilemeshanicah agition o tHatigRayitisa goray, pipette: “Cells were

( 0 iR (9Pl /My protein, as
Coggctqgc?grﬁo %%%é}(g{?éﬂ?o &3@3: 25 nmenbrane - .
r adiRek itganembiand prpansisaydellwetletsgranresispeddidh idd-ad $0 mM
i n Dul becco's Mudified Eagles Mdium (EDNE
4-ComdzexyeiyDal -poerasicethanesiiphene as(HIHO. ol Ad (membrane

oA Do) U0 pirloRT Kb Held BRRCTET TRz niRS) i Rulipived
usink BpoltianBiiduptay (st(ef]‘figgﬁ@, LRI s) oedte. #he4a&nhitant Aofdgenates were

L- gl'utam ne and : units) penicillin-(100 Q)
comrifasst ohy20e fir SEBOS Crihd pllgbardispdedzad tha smegjatant

i 59 A ' ket ] -192-P 5% C02 ] .
el o} AGODEE ERBED: TR eiler WA watleduid by Potpeniqn ity
AR5 AT ORI cARERRAN BY40. 000 AGY hirpNTRE ﬁ%ﬁq;ellet

g/ mL geneticin (G@BCO | nvitrogen Corp.: C

wats gesubgended|ingd mSk HEPBerH Tyt Oweat i ffanlighbiyaledt-180%
fl.uen < 35 subcul f.ure.passages). At 5.20-22 .

1238 Bt Y, Protphestialigh SRR OAHERhe slomBift i determined by
theMekhb& o Bddfora e BrAE e L0 1) EMemmthhesSh @B StoRld d¥8n in aliquots at

menbr ane preparati on were performed on ice. The cell
-8(hkhol ayer was |ifted by gentle nmechanical agitation

and trituration with a 25 nlL pipette. Cells were
b. RedidlieaiEBindinecsdayd f ugati on at 1000 rpm (5 min). For

the _nenbrane preparation, cell pellets were
r es Bagiehigens bipdingasgays wesopsrgrmgd in 1.1 mL 96- deep well

po@ﬂ%ﬁ%@é? Esgséi}f gfagéé'((}r}ég#%é;ﬂg Bk %LP&@&M&% bPERPLE cAfhiling 2 ng

membrane protein in 50 mM HEPES pH 7.4, containing 0.025% bovine serum albumin

(BSA). Saturation binding studies for determination of Ky values of the radioligand were
performed using [*H]-GR113808 (Amersham Inc., Bucks, UK: Cat #TRK944; specific
activity ~82 Ci/mmol) at 8-12 different concentrations ranging from 0.001 oM —5.0 oM.
Displacement assays for determination of pK; values of compounds were performed with
[*H]-GR1 137808 at 0.15 nM and eleven different concentrations of compound ranging
from 10 pM - 100 pM. |

Test compounds were received as 10 mM stock solutions in DMSO and diluted to

400 uM 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
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preparation buffer) (40 nL/total cell yield from
30-40 T225 flasks) and honobgeni zed wusing a polytron
i Sr ( t 19, 2 x 10 s) on ice. The
res #?%ﬁ{mh%?%gﬂggt es were centrifuged at 1200 g for
5 m n at 4C. The pellet was di scarded and the
uper a Lf 4
o JaRp R GIRFLi05 435 Yeodlle Rk 8y Asporl Ermperature,

ankIR A& @B %uﬂhﬁga@ﬁ@tidn@ ﬁwdwfehﬁﬁaaaaad)ye@pmrﬂlfmgﬁxt dveno@tvell GF/B glass
40,000 g (20 mn The final pellet was resuspended

filyen ﬁg@rmlwtemmsar jocignqedss alylenders, &1) Hr@qakaﬁanent |

29, rhaskil ot
0 G e ErL Fult R e AR sy PR gt putter G-
coRl ﬁﬂﬁMﬁEpﬁs a‘ﬂ'ﬁ@ El)jto r&%ﬁ@é unﬂ\tﬁxﬁb ARG VRY. E‘Pﬁte@r‘,@g{e dried, 35 pL

frozen in ali'quots at - C. 20 b. Radioligand
Marmmomgmmamn ;ﬂga%{d’adiamijnggca@@a@ \Mm;ien CT) was added

1 nm 9
to B IF e e ey g eokar ToeBdi DD atggpounter
(Pgékaﬁpﬂfo@bﬁhwcawmr@me protein in 50 rrM HEPES pH
7.4, contal ning 0.025% bovi ne serum al bunin (BSA).
Sat (Biading datai wate agalgzaddiyemniingar d@reasmmmlﬂiyslﬁ voth tke GraphPad

g"éjef%ﬂrf t@%@g ?%W@Lg%g dﬁ‘?\/ﬁv%e’rg %uéglgbfl &ijlgilng gne 3—parameter

m%l}?@%ﬂensﬁp @&h@é&o@%e‘ﬁéﬁ@% cgﬂ"\/émﬁ)l.lﬁl iW%s 52ed toothe value

erent concentrations ranging from 0. 00
fornddnspdai Bpbiadmgpn daasays] ihaohe getmcapAApM GRALIFE. K; values for
val ues of conpounds were. perfor i

W th _
test sppPeRes s‘mcad?uleteiﬁn FsEn dop B gﬁstgitflp@rx@,lﬁes and the K value

ofg%r}ggm L id, g 843 gqijen dﬁ&ﬂggfg&rfg hHﬁJ (cﬂ %gngtrms Elqoggemical

Phaehbdolans 1973 DRBLDEArH8Y l[{l,lt=6650t/(( 1 44910]/]% ) where 50} Adbncentration
;. HEPES &%7 4 at 25C, containing 1% BSA, and seri al
CHIFGRLT Reegulty arejeaprepred as fhe rteﬁ@tl%eadﬁéa@aﬂqg@n of the

ific binding was determ ned in the presence
K‘%gpﬁqg’g‘?ney Docket No. P-192-PCT of 1 M unl abel ed

GRl 138QABmpRasdySaef £higheikatvalhefin thi®Bssay Radta Kigiunbinding
enperature, and then the binding reactions were

afﬁ@erphﬁr@édHEyrercaﬁpa The campqupds ol/be lyentien whighpvege fested in this

o RS L PR G OBATEE ) 55 S8Ryl 9 s

6.babsst 3wr e washed three tines with filtration buffer
(ice- 5 cold 50mM HEPES, pH7.4) to renove unbound
radi oacti vit Plates were dried, 35 L Mcroscint-20:
| i qéisspysii lﬁagzphawbﬁnfdnag ARk il B Bowpe Resertors:
Mer DetarmigAiomat Racgdor SultypaShleeldyity and pl ates were
count ed in a Packard Topcount |iquid scintillation
demhtane Premasationr #HBspSci ence Co., Meriden, CT).
Bi n
anafinI 2 W@%ﬂﬁ a %%a e?)ycéil% ablPMnsFREIETE RBnan 5-HTs4
receptor cDNA were obtained from Dr. Michael Bruess (University of Bonn, GDR)

—

(Bmax = ~ 9.0 pmol/mg protein, as determined using ["H]-GR65630 membrane
radioligand binding assay). Cells were grown in T-225 flasks or cell factories in 50%
Dulbecco’s Modifted Eagles Medium (DMEM) (GIBCO-Invitrogen Corp., Catlsbad, CA:
Cat #11965) and 50% Ham's F12 (GIBCO-Invitrogen Corp.: Cat #11765) supplemented
with 10% heat tnactivated fetal bovine serum (FBS) (Hyclone, Logan, UT: Cat

61



10

15

20

25

30

fordeteatinatipned K vahies 9d dheradiolgmiwgrepadorpgd 4

10 Prism Sof t war e package (G aphPad Software, Inc.,
San Diego, CA) using the 3-paraneter nodel for

ARRE; Bhd NoWTRBtEdd on. The BOTTOM (curve m ni mum) was
I Xed to the value for nonspecific binding, as
determ ned in the presence of 1 M GRI 13808. Ki

. S | , i I‘ 1
A e oy G S R B R e hifogen
Chpe Caadi D40pandsousOnguididifieh ergbfonmafi7i°’Cequat i on
(Cheng and Prusoff, Biochem cal 15 Pharnmacal o

1975 dloveregpomwapugily 70 Stseniiupncyd] 5] ARkepiiaesages). All

L] 3. cOnc | - - - kesul .
o BeSRREAE b ik GBRARRO JUETARARy ol o et
wialspiegsed M cellf &edre iapgiokitds atiavighigfree Duieeso’ pphosphdteduffered

in this assay have a higher bindin affinity for the

saBng-{TP BSaChstasH manndaxes s Lifed by sentlsanedhapicnl agiatigh- (pells were

re.tested.in.thj 0 _assa Ki | ue i
cofffifi hE S Chonfop B 1§ Mpl b Sedifhy A8 tR ARGl Bhne
pr%h%ﬂon 61 EwEDhB RO cH. Rscrided a¥ovd foRa@iféhBanes Ripfdsing 5-HT
say on 5-HT3A Human Receptors:. Determ nation of
re@Rpbept or Subtype Sel ectivity a. Menbrane Preparation
5- HT3A 25 HEK- 293 (human enbryoni c kidney) cells

b. Teddadliognd Barbiessedswi t h human 5- HT3A receptor cDNA

were obtained fromDr. M chael Bruess (&Jni versity of

BonRadégiigpnd binging assaysgvage Beriieg p ol kpolyygopylene assay plates
_ . . ¢ &S 2 4
ingTHE DT D007 L HRRAAD SR ARy Sl R0
506eM HEBES pHi £S, dontHiify 0DASHEBSA' sssaytiffet. eSatbagbe dinding studies

Medi um ( DVE A BCO- I nvitrogen Corp., Carlsbad, CA -
: ( 5 b g irGR65630

R Cat. #11765) s e ' % o
iR e ST G Sy PR TR - Co b T PP L sHE R potiyiey -85
Ci}&»ﬂ_mo?%t tvielvAliERF e Yok e ond@anghglBem R0 #4360 0T aM)3)

and (50 units) penicilli n-égio g) streptonycin/m .
Digrgn@oent asrysrioydeterngsaton olgdt \ﬁﬁ@anﬁyomwwdsmrfonned with

PP oGS e BBl Bibebpee o

10M to $EERSL. Chripdandewbicabeiiienan aiNafodkeotutidas HODNVESD (see
on ice. To harvest the cells, the nedia 5 was

sectiopi3: B eidatedith 40 Jusl inkr 20 MM EER B nth 7 ot 25°Gugontaiing

0 b g Sl OF BT B ioly @R Rl QTR NPT binding
wa%?HeﬁnifﬁH ¢ tHe PrtRBESHT Y pwaHdbefdddaDI o 2t AQQGs WBincubated

m n). Subsequent steps of the nmenbrane ]
forgfitepar @troan téopdraimes) thdnghp bsdogokadions mebeigrmivoted by grpid

' ﬁlt}allqu%nr[)?fgrbéfe%%ﬁ C?lé /%r glgs?sl i'ﬂ%r %itel_gr Iﬁgt%g l@a%ﬁgr%%igggiénce 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 unbdund
radioactivity. Plates were dried, 35 pL Microscint-20 liquid scintillation ﬂuic_l {(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 using the noh—linear regression procedure described

above to determine K; values. The BOTTOM (curve minimum) was fixed to the value for
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10 b. Radioligand Bi ndi ng Assays Radi ol i gand bi ndi ng
assays were perfornmed in 96-well pol ypropyl ene assay
| at es assay vol ume of 200 gL contai ning

Alforigy 53 Cd(ﬁgnﬁll%gé(ﬂlpr otein in 50 mM HEPES pH 7. 4,

contalnlng 0.025% BSA assay buffer. Saturation

i ndi. studi es, for r mnat i LODe .

o PR Pl S AR HEP Y S B ERs ol guantie
{LQ Bete CHeh BB rudof & uetbeRE8cfiid as ﬂﬁ%ﬁ%ﬁaﬁ% [*BatGR65630.

NET1011, s ecific activity -85 C/mmol) at twelve
di f f%qflecmwtg é‘wctlaﬂﬁfléﬂ soeptotzaugivig Withaespectoo Shenivitklo ragptor

nt, as n t n_of pKi
e e e R R TEE
m%ntgn%l&MN@&dteﬁé@ﬂﬁ&s@sHﬂfaﬁ '&tS-H?gS-Q{"FJr@&dp%}%uQ@pe selectivity
conpound ranging from 10"pMto 10 Conpounds
rapging froecaione 0 tsabb@t 05 typadells odngidgoingm iaboudNBOt¢ shaeit 4000.
20 section 3. 1) diluted to 400 M into 50 nmM HEPES pH

di 1 RtsaR T Bﬁl’gﬁé‘%?B flop Jifsepfite e éﬂé’@?l#%ﬂm

bi ndicHg exﬂﬁ§5%bﬁﬂﬁﬂr§5§ 0 RefEPWI®sence of 10 pM
u nI ahehgds g?xﬁl%tloﬁﬁ Bic %‘Ef SebNOURBLEG wal 8Ete SR 2R By

roomte rature, bi ndi ng reactions were
mézsnmgﬂieamdu;at ofagyctc AiMiH’ prcmlucmwhmdﬁEH&Qwells Shr&sing 5-HT4
gl ass fi ber fllter E tes (Packard BI oSci ence gorg
fe%qu%iE’ﬁfe qenfacksida ’é%“’rnﬁ conosoir Ny of it nEanthe.
Filter plates were washed three tines wth
a. el Cudfureon buffer (ice-cold 50mM HEPES, pH7.4) to

RN AR P 0
5- I@I‘g§%&p€b@ cOBA wikS préﬁ%ﬁed EDresshs theleechtbioat @6 Aiffebdt densities:

| ates were counted in a Packard Topcount Liquid

(Dsaiarftensiael abauicd drfk &pmo PaekapienBruBiserra woig a (H]-GR113808

i den 0 .Bi ndin n
e i b P B Pl PGB A B AR s H el rotein.
Th@ERS WeRQrifin HRTLDS. ﬂaEMmME&wo(sq%&iﬁe@EagHyMedim (DMEM)
fixed to the value for 62 Attorney Docket

cotaindiez RGN0 mars Peglintose (BTN vitwecneoar rEai&d1 %ﬁwmlemented

o GRS Bl e SRR B RA ot i

un@OHeB M il 0 fy3le F%&éﬁﬁﬁﬂ Gmt@qﬁwbgaﬁ cﬁ&g Uae#lsmm ina

5-"HT4 receptor sub € Wwth respect to the
5% @O@,dilmnxdﬂieﬂtlg{cpé:amgt E%?Cc Oecls edreaggowh endtatcontm@us selection
(5-HI3A) /K (5-HT4(C ). The conmpounds of th
presye Ry idaraddienpfaepelidin S04y mls QJ%CQSI&WOB%CQIP Cat #10131)
HI4f2,HT3 receptor subtype selectivity ranging
Fom about 50 to about 8000, typically ranging from

b ggggt 108 to about 4000. Assay 3: Wole-cell cAW
n Fl ashpl ate Assay with HEK-293 cells
eXPIRES ek SN0 Poddhik 60-ReTAdhdhench N ThRhE 13 $waity-tibBours

functional potency of a test conpound was determ ned
pripwto assay, cells were washed twice, and fed, with serum-{free DMEM containing

to

4,500 mg/L D-glucose (GIBCO-Invitrogen Corp.: Cat #11965). To harvest the cells, the
media was aspirated and 10 mL Versene (GIBCO-Invitrogen Corp.: Cat #15040) was
added to each T-225 flask. Cells were incubated for 5 min at RT and then dislodged from
the flask by mechanical agitation. The cell suspension was transferred to a centrifuge tube
containing an equal volume of pre-warmed (37°C) dPBS and centrifuged for 5 min at

1000 rpm. The supernatant was discarded and the pellet was re-suspended in pre-warmed
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10 neasuring the anount of cyclic AMP produced when
HEK- 293 cel I s "expressing 5-HT4 receptors were

ont cte ferent concentrations of test
Omnﬁ kag\k’%tl%e%{ Cul ture HEK-293 (human enbryonic

ki dney) cells stably-transfected with cloned human

R R e T L

arﬁﬁﬁ&ﬂk%& a®fima berat Tﬂe 561@ veer® oBddteDwhh @Rilter @simter (count above 8
det erm ned usi ng I—g GR113808 nenbrane radioligand
pinj Aakikrigeld seay 2 arhl Qeil); fask)a Gl s*ier%/re@IﬂSpamﬁdtat 6 concentration of

5 P ol BiFmormne LOTEG sl Festy B R oy fostptte

kx&%ﬁ%&&h&ﬂ)aﬁd%@%o@fbkl@nﬁhucose (G BCO- 1 nvi trogen
Cat #11965) supplenented wth 10%f et al

bOVI o eMParssays (Nléﬁagerfo@nm 4 mdigimogeeassay formaQating the Flashplate

Bgéﬁgggﬁ)gloo 20 un| enl Qb%ééﬁ#%@%@fﬂ@@mer Lis

Sdléhc@s X (ggrgéc Qdctf)f %{ﬂﬁé’ Hﬁhﬁfaoﬁ}er?szﬁéﬁu@ﬁbﬁss wer e

grown un ont I'huous selection pressure by the '
addi Celweat ggmreﬁndqmrapa(réﬂ)ﬁh dysatibed aBbBCGFihalwiell cogamtrations in

. Ca h b, Cell
th@a%w&fq %‘Snx 34 ‘@QF’I"@ ﬁ@@héﬁfgf%@iﬁg%% vPBRmYEs W god est
coﬁgar&ay e re&%ﬁt% 1b w&&ysomﬁﬁny gﬂ?lg/lg & \rlc\lnﬁltg%dtt(? 400 pM into

I's"were washed tw ce

50s8MIHEPESHDNVENM: 257, aomtmmglg 311 BOBS Apnkd sEXgll(uGPpditutions then
(G BCO Invitrogen Cor Cat #11965). To harvest the
m@@a indhe same bufeai gy Praceamelitign assms werepsrigaped with 11

dli(f(%le % y nv'a%xf)lqsgﬁfn co%o{ﬂnd ra%%ﬁ %%rgégzpl\%@c? nBloa%ssay
coi?Jen&ﬁﬁoﬁd) en sdiTslcoslaatatisorspihse I@&rvfel(asibem 100 GiNY Wy Ediincluded

agitation. The cell suspension was transferred to a

on@éﬁmnlat@gléhet ele W%@Wp@abaﬁ% ngﬁWhélﬁl@ﬁJ atJgi g lgfmin and the

reﬁ%&aﬂ rge#]éy?%(%i d PB% 1y t E‘éer | gcg gf-?tgctlé)%rbugq as p%wded in the

aﬁ@lht@tknwgﬁee{cﬁ willlS PRRGRAed weﬂ@rsealw BGOSRt AL dthGQJWem1ght
Docket P-192-PCT (37C) stimulation buffer (1 OrL.-

Bosgdiradipastivitp sias guaitified 25 spinsidéon prokinsityt speetrassepynetegithe
and ked . ti.e z The |s were counted with
To S R AR bR el 8. ° T T sk v a1 d v
1- 2 Phe ougeht csa(m?? uce®pbl B W Gichi8s WaPenepdlatdd fom the
concentration of x 105 cells/m in pre-warned

cAMS Spndari rmlrvat acmrd!uw toghe {nstugias ipeddgdin thremanufacturer’s user
| at d bat ed t 3 f 10

SICTRESENN VS L .

SoﬁWafEaﬁacH§ e'\g;lﬂgtlﬁe Blashidiat ézi‘%mﬁﬂﬁf‘d/dsWres@fﬁéeE}ﬁ@del (slope

Activation Assay Systemw th 125I-cAVMP ( SMP004B,

cotrakied Bb mmity)L iPotencBditamoemspbried as Bdsh valpedife negative decadic

accordi t he uf [ r i on
logari%bm of 51% EE(%O vglue, where ECsq 1set£e gffecrtll%g ccl)'llg:ctent?atic’on fora 50 %

maximal response. , _
Test compounds exhibiting a higher pECso value in this assay have a higher

potency for agonizing the 5-HT4 receptor. The compounds of the invention which were

tested in this assay, for example, in the cell line (1) having a density of about

0.5-0.6 pmol/mg protein, had a pECs, value ranging from about 7.0 to about 9.0, typically

ranging from about 7.5 to about 8.5.
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Cells were grown and prepared as descri bed above.
Final cell concentrations in 10 the assay were 25 x

103 I ind the final assay volunme was 100 L.
Aﬁ?ﬁﬁﬁa%%ﬁégﬁhgg re received as 10 nM stock
solutlons in DM5 0, diluted to 400 gMinto 50 nmM

HEP S f‘uf"l %ﬁ‘g \tz(ﬁglge n allg( I 4 BLﬂI?’% as%erm ?@m Current
S %é’@bﬂlmf%ﬁlﬁ Frpressingd %F‘t“FP ' Cpa

om (G0 FPFERY PRty ﬂlﬁ%%%@ﬁ?)* t PoR m}i@%@fzﬂﬁ%aﬂ

RobEASHAN: iR USRCARS BONESoRbinY €clld Qvefﬂ\ﬂldl@uﬂ@?oé\&nd/\ﬂ@rage until
included on every plate. The cells were | ncubated,

negdedhCeltrakemgxpanded 2@1 pasaged innlbeseo's Mé’dlﬁeéé&ﬂlgl‘ftﬁ AMedium/F12

T S R LA BRHJaH oL 2 i
ont{ diy-D ﬁf@x nRY BIE S ME S SostERLIREE @RErsIipE W 8% ﬁﬁln%(hslfe@ (contalnmg 2

overni ght Bound radloac Ivity was quantified
mismiedini)lagh ideasity ot iemalilgd splatidroeiis tphe sedbcteg ﬂ)hth]@ cell voltage-

ORI ol DE ARV BB T DR Gth b CgRviromient at 37°C.

oXt EARAAEY SILAGK LAS preb MY oPARIRES Ll Gnd ABROIAUNG when

e tnstructions pro N the manutracturer's

notigeke. Thrviahcel kir 3olvEoR cﬁ[taﬂnyd adM)yNaO{1B R &CI (4), CaClg (1.8),
regression analysis with the C?aphPad Prism _Softwa

Msdeidageupgseigo Hel mpemaneyr! -gipgTtBingahaneYehows BEHLEEPES)
(1 d;,?%‘ﬁ I7 4(w1lﬂ? R%O%IE’ T%Eg%gcaelﬂ S&lg?ﬁlg 4 We bgé}ltc@ gf éregéic@ of test

repor as p nega Ive

 cothp@ard Wast@itaihbeinhehdvoitd, Gem whieh ét fiiebddl ink thBeéecording chamber

effective concentration for a 50 % maxi mal response.

at ap@sqxwmbo@ﬁ a@/ﬁmﬂmetmiﬁg:eaum srBto EasprepaEdaligpoted and

soblh APERATBN LR RSN N AOSRL i o,

MpuL @1) SRy IERSE 9€b1 ibiks(bdth-amasetlyl efter) Je,xwwaeua fcetib@cid salt
cell line (1) having a density of about
(GRS (SMEATELSH - Gaty daopUBD- ffm@zmﬁ@mumﬂqcm&mPES)

10h;gh g3 PRERD it By YerebBHol 4700 lactgo-22°0)

4:  iRe ¥tk NipYoh biieh BeBIs WE@A¥edd W8 trlhdfbod t@fa recordlng
Potassiumlon Current in Wwole Cells Expressing th

chmmeamhpmﬁ&cd Portaweielin Gigaple seabHoeR foreed het‘gfﬁ%tbihy ol and the
fe th hE d f
Pt BT OB § HEIBA T AT BT S SOGHEE BB I voltase

: claﬁﬁ'rﬁ’odenw%)ﬂi’@ﬁm& hSlaMASRetti bl -§0 MELAGHr a GableSviaERell

expanded and passaged in Dul becco's Mdified Eagles
curiviatlmasra¢ti@vedsihp pemwetead poded o 1t %xﬁmlmld ‘Bos/staredasdvolinge

profipl s sher et (EORS g REAETRRAGRD BV LGt o rppolarize
to -390 of¥ % 308 $heh GO0 th88riginal holding potential (-80 mV). This
voltage protocol was run once every 15 sec (0.067 Hz). Peak current amplitudes during
the repolarization phase were determined using pClamp software. Test compounds at a
concentration of 3 uM were perfused over the cells for 5 minutes, followed by a 5-minute
washout period in the absence of compound. Finally a positive control (cisapride, 20 nM)
was added to the perﬁlsaté to test the function of the cell. The step from -80 mV to +20
mYV activates the hERG channel, resulting in an outward current. The step back to -50 mV
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mL nmedium at a density that enabled isolated cells
to be selected for whole cell voltage- clanp studies.

intained in a humdified, 5% CO2
Amm%yg E%Eﬁﬁ”§?§§?g 10 Extracel | ul ar sol ution was

prepared at |east every 7 days and stored at 4C when

;e g ﬂ; Ergé\(%?’gdlg% seJ)hle %@@ﬁ%ﬁ&@g Bro gdzﬁg% and

(2- hydroxyet hyl ) -1- p|pera2|neethanesulphon|c acid
( HEFPE@{ CHIF%)‘MH iFpdes duiipg e aaiirizpHen pRescaees flefprapined using

réservoirs,

W@Hhéxﬁf)t@ntl\hﬁ) wBeRy e ﬁﬁhﬁb@mafreﬂﬁm@htm@ X fiehelived to the
nmL/mn. The intracellul ar solution was prepared,

mmaah cqm@n@mnaﬂnmde 81 tbe ebiseare cD@@ponnil] Thaveoradalizesk cugrsat means and

e.intracell ol ution
saf %ﬂ 5Dk 197 aah oAzt P SRR aPE Pl ety oo hiorse of
Mnel -tetra acetic acid salt (EGTA) (5), MATP
(5 4- (2- hydroxyet hyl ) - 1- plpera2|neethanesulphonlc
aci @oqnjﬁﬁﬁﬁ)s wért@adebletvea thw obseki@ﬂ K Apirreiipbibitinas teger the

Pcig‘@g% ?ﬁ%ﬁ en(g ?esp rtiRfeRE G & eggpsﬁesdtto Ori Cgﬁﬂ@ (OngmLab-

were perforned at n1te 0
fiveguiap ﬁXBeS%twrb@ﬁﬁ}e Clé 8%@%&3?@‘/0@; DMSO0).
St b %ﬁsotng bR %& Qentél &g geﬂﬁﬁédﬁﬁ a two-
contlnuo G gaohm seal s were fornmed between he

pophtiorn ﬂtdiephﬁ:lenpatesfﬂ\éﬂcﬁmbl Odein O6dy. BifSiralvce wpstwhsidered
was achi eved, recording conmenced in the voltage

- siggificap! #9e0-0% th the initial hoIding potential at -80

. Tﬁfeg Lné (it ﬁprlcgn é%eodinﬁjb‘fﬁéﬂ of th¥bb %Qn?ﬁ%s dassay,

t he ceI S were expo to test co oun e st andar
thewpldllegthebtdptial fie odst v@apowsidepo Ehanie tﬁeq)dunhrbfrcgrdlac repolarization
potential of -80 nV to +20 nV for 4.8 see, arize
Wh% us@oas@ﬁrﬁmuhs ageRts o ke eoPOYISE of ey igverienoyt §1 Yighe tested in

ote
g sy i B P Py R i R8I o v
of REPihah HBAE 20U%] BPicallfi@ess @R AobE 88 QN phase were
det ermi ned using pdanp software. Test compounds at a

concentration of 3 Mwere perfused over the cells for

5 nidvwsaye:, Infwitrp Mledeliof Orak m%tl@bw \egeoh Perpagation Assay
e abs nce of.co ound na

coan“Bpaf% FEPFHion e WSP B0 o the iy of et

e e

| admipduttativng The rae aowhich tebt compantds i hgusoeperbaate ataoll niholayer

nv 65 Attorney. Docket No, P-192-PCT results in an:
designedde mimig thedight mactionl hq%%arb%ﬂﬁ@t%ﬁe Juelasersaas

daé%ﬂﬁ&%vatlon and deactivates. Peak current
anpl'itudes during the repolarization phase were

det €nei-Décbloms i adgnodatdindviea; daftanpcels wWire obﬁzmieddiozmMCC
test article data were exporte

(AW@‘F@W&S:UI‘E‘I%SPB““O%RPH% g‘ﬂfﬁm%w%@ P%m%fl%f’ﬂ study, cells
e
filtdr €CoQim @ainbeid g€, LMEAQNA seblansndaykr was formed after 21 days in culture.
Following cell culture in the transwell plate, the membrane containing the cell monolayer
was detached from the trahswell plate and inserted into the diffusion chamber (Costar;
Cambridge, MA). The diffusion chamber was inserted into the heating block which was
equipped with ciréuIating external, thermostatically regulated 37 °C water for temperatﬁre
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standard errors for each condition were cal cul ated
and plotted versus the tine course of the
Xperi p.{9Peari sons were made between the
A%ﬁgﬁpvgggff)gﬁrrent inhibitions after the 10 |
five-mnute exposure to either the test article or

co%%gi. thee £IOIH£I%9 lId (igﬁ\‘éje%d yS‘%) (?’/50”% EMS@ eachHaft 1S dififion chamber
conpari dMBet We e e

arison en experl nt al roups wer

andr AR mitel Agwepdtiet adpe uhadellanondlnae peiide s effédist in
Mcrocal Originv. 6.0). Dfferences were considered

rediayig thie wasitredtoopndarg lo8T. The smal | er the percent age
bt Pl { aoe . . . _
oo ihe peBRefion SBREHEReM . Ot S Efboul cpfichrarions a
10090 QHA dstht - GhARAS! thRgokRE HRIifeBiityGREKH @6nolayer. All

repol ari zati on when used as therapeutic agents. The
experiments dhereafonthinged MG fom 6Gimich Samples st wlfen af 0, BAiasd

RS e R T e U —
R L S i eneins

THRgeredtionRodss@Yt (1) id tre/s€awas Glpdataat i on assay was
performed to nodel the ability of test, conpounds to

pasdn (s awgh athevalyg Seatrniban AP P Xi 1 ¢oi/pee 15 cosidered

‘ in(?lgzgt%%ggg %afgto?aﬁ)l ot;lgllvmﬁsﬁtfl Phd &)trﬁ.r@gl{l(és-rgfethé ?rf&%nﬁttm %ﬂgﬁy ngre tested

e ounds 1 n so ‘on per C -nmono

in 686 h@REEkHiITKY vahlidefbeehien b tDan 0f covsemandsababl 50 x 10
i ntestinal nonolayers was . determ ned. 25 Cagco-2

en/gss) ynicalifesiween dhavbRB x 19U paHyecaa pkowdOx Hbt emfsec
from ATCC (Anerican Type Culture Collection;
Roc lAssay &, PiiddmachRinetioStypdy meheiRat st udy, cells were

seeded at a densjty-.of 63,000 cells/cn? on pre-we .
¢ r arSHEPYSSOREOD dariAiens Of feef ?@Pgoueéwﬁgﬁ»l?regﬁﬁ%m %gf?jimc

aciw aph &f%'ebvéf@ﬁ RBhaYSindboul OF MRk ?ﬁrﬁ?fe-ﬁ%wf@X‘éts (@D strain,
cu tgr e. o) nth Il

owm ng cell culture i e transwe
Chatled Rivet heborstoiiesa éihmorptai, MAgwekeossl Withtasodaypundvia

~ was detached fromthe transwyell ate and. i nserte
IntFAYERPUSRETRFFRIORERY L # ?f%“@ééﬂ@%g or lesaoat gﬂ@&?ﬁé&%‘iadow of
S s 00 fhank: | t.ed ol thep i ;
5 rpRe e dSnBRoRRATRAL | WISk REIVIARH 2 fil ReiOP O3 irarion.
Setifldyl soabdatiplsavdry cokbgtddofrad adiindls patdose,fand at 2ifPeody)ysels, and
66 Attorney Docket No. P-192-PCT_control. The air i
30 in] 6180 | ot SePEc DB D ISP RECEeRERg & fesigforpounds in

. f . 3 .
o B D gL k. A B RO Sl
(LCdSISIqMIRS STNEK| APEd0M) Wpdhed Biaayaems, Hustep Eitypa@h) onth a

study was perfornmed with test conpound concentrations
lovegr linBt giypraptitghion ¢f { BAAG- mannitol to nonitor the

I nt g%lldzgrﬁ p?lgmtlall%kﬂl%ﬁg bﬁ%&%terﬂvlare assessed by non-compartmental
analysis (Model 201 for IV and Model 200 for PO) using WinNonlin (Version 4.0.1,

Pharsight, Mountain View, CA). The maximum in the curve of test compound
conceﬁtration n blbod plasrﬁa vs. time is denoted Cyax. The érea under the concentration
vs. time curve from the time of dosing to the last measurable concentration (AUC(0-t}))
was calculated by the linear trapezoidal rule. Oral bioavailability (F(%)), 1.. thé dose-
normalized ratio of AUC(0-t) for PO administration to AUC(0-t) for IV admuinistration,

was calculated as:
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" rangeg froomboui 4 tavehaut g

experinments were conducted at 37 C for 60 mn.

Sanpl es were taken at 0, 30 and 60 mn fromboth the
lmgggfﬁmﬂaghhgﬁghygr si des of the chanber. Sanples were

anal yzed by HPLC or liquid scintillation counting

for test conpound and mannitol concentrations. The

per meat i on cqgéf)-CABAL,ATE | R} 19688 AS0s ¢gdogul at ed.

10 In this assay, a Kp val ue greater than about 10 x

10- elesthdammouinds ebivdictbibitdargenvilesstafilee pirathetesrGhl, AUC(0-1),

availability. The conmpounds of. the.i ent | hat

anai@?%’) HLSR2Y 40 CRPeCteldd TV sRie bigav by Yhen aspministered
M - . 3 . 6
or{r:lgy}{ \Aﬁl%rboﬂga%ﬂﬁd% )/tﬁ%fanfeﬁu&fﬁl ek &RR %1% g%ﬁ’? hdfch, a/alues

sec, typica et ween about 20 x 10- sec ahn

tybolytrad@ng fibOr fboan? s @6 abAR 9 (65/mPhad YEEOKI-N &tlues typically
Study in the Rat 15 Agueous solution fornul ati ons of
apelirdyli Byovay ohoxamplecthegempoand of

Bl RS S5 P 520 Rl St
bida?ra%%tgfd:@‘é)a)‘ iV P19b88 of M8 WBreg. dosed with test

compounds Vi I ntravenous adm nistration (1V) at a

do . kg. or. I PO a e of.
s /i SrRe B oo SRR R s7tecf SR Syt
ermBbbistbntomeReY, ackNoBldid BideRtbod 28 thedeisiillchlip e SEhRm wsious

were collected fromanimals pre-dose, and at 2 (IV
changeynay be nile agd dquiselents maydedubitituted svithut @:padiing frvm the true

sﬁ%?%%ﬁsc%%étg_ %aﬁYeggggf zl}n%f{dﬁti%le ng?;xn‘p)/}c : @(t;aﬁ%rqggl%rj BQ ?naidg to adapt a
atR PR hAG6A RN ARS 8o PESHdONEhiter 4BL4S | proceks-See VY HBDs, to th
PHAVDS SAEX A 2000, " Appl i ed _Bieésystensp?ocFoster ¥&s, o the
objertive, siir} and sdepa of theweesehi inventioh. gubsuch natdifacutions dre intended

R g A A R
pat%ﬁ’%, dn¥ Rt WBARhertOQtditerdifIbols h@r&%@&@%ﬁ by réfdRNLSE Rtein in

1, © Pharsight, Muntain View, The maxi mum i n
fult, ke thouph endifidead bt incoppotmicy refmmersat rati on i n bl ood
plasma vs. tine is denoted Crax. The area under the
concentration vs. tinme curve fromthe tinme of dosing
to the |l ast nmeasurable concentration (AUC(0-t)) 30
was cal cul ated by the linear trapezoidal rule. Oal
bi oavailability (F(%9), i.e. the dose- nornalized
ratio of AUC(0-t) for PO adm nistration to AUC(O-t)
for 1V admnistration, was calculated as: 67
Attorney Docket No. P-192-PCT F(% = AUCpO/ AUCn, X
Doset v/ Dosep0 x 100% Test conpounds whi ch exhi bit
| ar ger val ues of the paraneters Cm, AUC(0-t), and
F(%9 in this assay are expected to have greater
bi oavail ability when adm nistered orally. The
conmpounds of the invention that were tested in this

assay had C.. val ues
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5 typically ranging fromabout 0.1 to about 0.25

g/m, and AUC(0-t) values typically ranging from

about 0.4 to about 0.9 ghr/nL. By way of exanple, the
wo sospeusd of Exanple | had a C. val ue of O.PUE/H20M5/011393

~an AUC(0-t) value of 0.66 g-hr/m, and oral :

bi oavailability (F(%9) in the rat nodel of about 35

%WHAT B @héﬂﬂ%“é% it invention has been descri bed

wth reference to the specific 10 enbodinents

thereof, it should be understood by those skilled in

the arty dRpbukdsd BHEulaghanges may be made and
equi val ents may be substituted w thqut departing from

the true spirit and scop NheY WEnNRT on. In .
addi tion, many nodific Fggggﬁay Dﬁaﬁﬁde to adapt a
particul ar situatiaon, rial, conposition of.
matter, progess,™S ess step or steps, to the
obj ective, spitdi 8cope of the present ,i nvention.
Al'l such nodificatﬁbns are intended 15 to be within
t he scope of the cFains appended hereto.
Additionally, all publications, patgnts, and patent
docunent s cited herei nabove are incorporated by
wherdief erence herein in full, as though individually

i ngor poyated by.reference, 68 1100350 a
P&Fi&‘%@ﬁ?ﬁg?g%é‘g& W@Bﬁ\%ﬂ , 1. A conpound
Of2f; bl Vet O ORS RS IR5 RLNHNO "2
, R]CR égmll’n: TS hydr ogen, hal o; hydroxy,
CR’4shydpdgenor Coaadlgitkoxy; R2 is C34al kyl, or

16cyc kyl ; %, hydrogen or .Cl. 3al |l cyl ; 10 R4
4 & .
10 % -%U%@% é?‘c‘f%})% » RS is hydrogen, Cl.3alkyl,
- CR53ahfithoes UbSkikiyt e daiiyt dubstited wiEl-CBhbkOxplkoay, or
-CHZ-pyridyl; R6 is Cl.3allcyl; '
—CHz—pyridyl; '

RS is Cp.salkyl; |

or, R’ and RS taken together form Cs.4alkylenyl; and
15 R’ is hydrogen, Cy.zalkyl, or pyridyl;

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

2, The compound of Claim 1 wherein

R? is hydrogen, C.salkyl, Co.3alkyl substituted with ~OH or C;.3alkoxy, or
20 —CHy—pynidyl; and
R® is Cy.aliyl.

3 . The compound of Claim 2 wherein R is hydrogen or halo.
25 4, The compound of Claim 2 wherein R?is Cyaalkyl.
'S, The compound of Claim 2 wherein R*is —S(O):R".

6. The compound of Claim 5 wherein R*is —S(0),CH;.
69
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or, RS and R6 taken together form C3.4al kyl enyl; and
15 R7 is hydrogen, C1.3alkyl, or pyridyl; or a
phar maceuti cal | y-acceptabl e salt or solvate or

wo ®éwesisomer thereof. 2. The conpound of ECATUFRHPS/O11393
wherein R5 is hydrogen, Cl_3al kyl, C2.3allcyl
substituted with-OH or Cl1.3all coxy, or 20
-CH2-pyridyl; and R6 is Cl.3alkyl. 3 The conpound of

a.ai m | e RYAResA ROEs hat@)rR™.25 4. The
coﬁ‘pouﬁT 0 Og?%gb\/\her ein R2 is Cs-ggl kyl. 5. The
conmpound of Caim2 wherein R4 is -S(O2R6. 6. The

compound of- Caim erei.n R4_hs .. .S(O 69 WO
2095/ 16@%@@@?%9;6%81"1%%%’11%55 h?’ﬁ“éo(‘gt?}éﬁggb%%héf L of
Caim2 wherein R4 is -C(OR7. 8. The conpound of
Claim7 wherein R7 is hydrogen or methyl. 5 9. The
c arpourtheafor@oandrPClakre 2evieres K & hyiness enmstivhet hyl |
10. The compound of Claim 2 wherein: R is hydrogen;
10 R2 is C34al kyl or C4-5cycloallcyl; R3is

“hyf, ogere dthpbsind & CldR8 Wierei O R7; RS i s hydrogen
or 9 3allcyl; R6 is O-3alkyl; and 15 R7 is
hyRrisgedrogen; O - 3al kyl . 11. The conpound of Claim 1

fein t C 1.S. sel ected from _
1-1 slsﬁgé?}gﬁ-%%gﬁ’?@%% hydr oqui nol i none- 3- car boxylic
ﬁqéﬁiswafgg%ﬁ tsﬁ)_s_[lzi | - met hyl - ami no) 11-8
ydy oxy- 3- anesul f onyl - net hyl - am no) propyl ] - 8-aza
bi%{/’ékos@zgg.eqfﬂ@ﬂga-yl} am de; 20

1-489 - 2-8X .2- di hydr oqui nol i none- 3- car boxylic
2k Ry PR . ’
merhiexy dkfimmichanesul f onyl - met hyl - anmi no) pr opyl ] - 8- aza
bicycl o[ 3. 2. 1] gct-3-yl} aniide;
1-Rsig Bﬁ?ﬂ%—%x@ﬂ%z- di hydr oquinol i ne-3-carboxylic
acid {(1S,3R 5R)-8-[3
(et hanesul f onyl - pyri di n- 3- yhnet hyl - am no) - 2- met hoxyp
r opy| | -Breamatpioond b6CH2. 11whayein 115 coptppapd #eclected from:

l—isoprop_yl—z-oxo—1,2—dihydroquinolinoﬁe—B—carboxyIic acid {(1 S,3R,5R)—8-[2-
hydroxy-3-(methanesulfonyl-methyl-amino)propyl]-8-azabicyclo[3.2.1] oct-3-yl}amide;
| 1-isopropyl-2-oxo-1,2-dihydroquinolinone-3-carboxylic acid {(18.3R,5R)-8-[2-
methoxy-3-(methanesulfonyl-methyl-amino)propyl] -8;azalbicyclo[3 2. i}oct—3-y1} amide;
1-isopropyl-2-ox0-1,2-dihydroquinoline-3-carboxylic acid {(18,3R,5R)-8-[3-
(methanesulfonyl-pyridin-3 —y]methylnamino)—2~meth0x3@r0py1] -8-azabicyclo[3.2.1]oct-3-
yl}amide; ,
1-isopropyl-2-oxo-1,2-dihydroquinolinone-3-carboxylic acid {(15,3R,5R)-8-[2-
hydroxy-3-methanesulfonylamino)propyl]-8-azabicyclo[3.2. 1]oct-3-y1} amide;
| 1—isopropy1~2—oxo—1,2-dihyd_r0quino]jlle—3—barboxylic acid {(1S,3R,5R)-8-[3-
(methanesulfonyl-pyridin-3-ylmethyl- amino)-2-hydroxypropyl]-8-azabicyclo[3.2.1]oct-3-
yl}amide;
1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(1S,3R,5R)-8-[(R)-2-
hydroxy-3-(methanesulfonyl-methyl-amino)propyl] -8-azabicyclo[3.2.1]Joct-3-yl} amide;
- ]-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(18,3R,5R)-8-[(S)-2-

hydroxy-3-(methanesulfonyl-methyl-amino)propyi] -8-azabieyclo[3.2.1]oct-3-yl}amide;
- ' 70
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25
1-isopropyl - 2-oxo- 1, 2-di hydr oqui nol'i none- 3- carboxyllc
acid {(1S, 3R 5R)-8-[ 2-
“K)hmgumxy}B met hanesul f onyl am no) propyl ] - 8- aiﬁﬁﬂ&?@b@?@93
2.1l oct-3-yl} an1de
1 i sop ropYI 2- 0x0- 1, 2-di hydroqui nol i ne- 3-¢ rboEy
ac iL-dsoptopSs! Q-Rxgﬂ),}gﬂjy@oqumohnone -3-carboxylic acid {(15,3R,5R)- 8 -[2-

hydr éﬁag@yg %p%;ﬂﬁg%ﬁwﬂ}gf)ﬁy— . c}}@o{ %H}’cﬁf-@xyp

yi}ashides Opr opy! - 2- oxo 1 2- dlhydrqu|noI|ne 3-carboxylic
acid {(1S, 3R, 5R)
hy élﬁ%fb?‘yﬂpﬂl"(%%@Ha%é@M&P@WPW%ﬁm@W%5“6@ SPPR O B

oA Shh B s s
aci dsopfcb$i-3Rx5R)2-8ibf¢rB)miRoline-3-carboxylic acid {(15,3R,5R)-8-[3-

d 3- h | - hyl -.am vyl ] - 8-
(el Bydnbpmi) S rBabo S D B e POVEYAGD .

PCI-ll gxzag)g"f_’ Q)%&%gz?’dlh ydro mnolmone%—carboxyhc acid {(15,3R,5R)-8-{2~

-1s0 oxo-1; 2- |hydrqu|noI|none 3- carboxyllc
meﬂ:mxy-d fpdetis]- W&%Monyl)ammo]pmpyl] -8-azabicyclo[3.2.1]oct-3-

roxy-3-[.met hyl - (pyri di ne-4-carbonyl ) am no] propyl | -
y]-}3:‘§¥(g’zab|cyclo[3 2.1 ] oct-3- yl} amde;

1- H&?f@gléiz O%OQ;(LQdﬁi @t’od%uﬁh&ﬂﬁ@%dﬂﬁﬂﬁyﬁ@ﬁ)ﬁd %ew@mw i3

acid

(aceﬂyywmhm3adm¢qbyka@nn 24ueshoyermpy)dhizbicpeldyl og-3aylappide;
P e e R S (e
acetyAgrhihod X s SigpRIRly1] 8- Bz%xblcyclo[3 2.17oct-3 -yl}a:fmde

tyl t hyl - 2- et hox I
(g%uiso¥r£2 giwl]?zmg%i?f qu?rfohng— gatd?oe\yu acid ?ﬁ%% Céle o{

(acetgkm &?f%?ﬁ%gié g&cﬁ? g%?f%p?l'} RYghaRpinG!A Neas-fh &afaRoxY! i C

20

25

30

Uhpopd- Embhyl-dﬁp&nmcptmxtémé-%mrmb »adi{ (165) 3% Sy 8 13-

(o TS R PO BRSO BoR b e 330 ey ¢
aci q'soé) @%%5&? r?) %ﬁﬂlﬁr&o %mnolme -3-carboxylic 3.01d {(15,3R% SR) -8- %3

(acet am no) - 2- met hoxypr opyl']
fommhn@yeﬂydm@c@prapﬁ] ]8 wa}mpyc@o[ﬁlz}l]aﬁo’r’dﬁl} amide;

;CI} 26%?)%0%% %ﬁ%@%xzo g&n@éro-quyoqmc- ga'r!:rb]o%cly D%id {&%ngpg%lg f(R)-ES-
(acetgp&%ﬁﬁ'y@s%zﬁﬁ)é.iﬁmﬁfx%%@m@yiz]abﬁyaa@m el Dyl anidie]l |
1- ﬂsﬂwmwﬂ-ozedx%d@mmonmm@ SeAprnyinadid (0SB §-LR)-3-

1S,.3 8-
(f"m%é té‘/ﬁ ‘T’?y:fﬁgﬂﬁ ?ﬁ%’)m@'l]n abl%‘%“é%%]ljlo"é3§%%aﬁ"lcy clo[3
- 25 b} Ad- 13zs kdpymi k@ 1,2-dihydroquinoline-3-carboxylic ac1d {(IS 3R SR)-

1-180 2 0xo0- 1, 2-di hydr o- qui nol i ne-3-carb
3-[(RE- <§@;y§3 gﬂetsa)esglf@gfl -methyl-amino)propyl}-8- azabzcyclo[S 2 l]oct -3-.
1 ? Grnyl ‘met-hyl - am no) - 2- hydr oxypropyl] - 8-azab
v clo[ 3.21 ] oct- 3 -yl } amd;

- Il -3@ fc%g}#% Eﬁgg;mdﬂa,y&-odmyﬁnmeewmbdame a&éc{@r&ﬁﬂ@m}& +[2-
by s g PR LS SRR B o 2 i
1 HBREEonod pcipgogupstipane s s (G IR L
2-hy@@k ¢ 3{(tdeSad BubiBhyl8middRroByl]-8- azabtcyclo[?; 2.1Joct-3-y1} amide; a.nd
E g%go%iqugégz,!g- I?Qm@%g{%goégplggﬁgé- gXX}’th aoﬁz{?l%l ﬁ%’gjl{) 8-12-
hydroxy-3-(1,1 -dioxo-2-isothiazolidinyl)propyl]-8-azabicyclo[3.2.1}oct-3-y1} amide; and
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25

1-i sopropyl - 2- oxo- 1, 2-di hydr o- qui nol i ne- 3- carboxyllc
acid {(1S, 3R 5R) - 8- [(R) 3

(fornyl - met hyl - am no) - 2- hydroxypropyl] ‘8-azabi cycl o[ 3
w0 2085/1doesst - 3-yl } ami de; 25 PCT/US2005/011393

5 br onmo- | -i sopropyl - 2- oxo- 1, 2- di hydr oqui nol'i ne-3-carb
lic acid {(1S,
' on am no) pr o
Emﬁﬂ‘?mﬁ tﬁﬁ(eﬁg%srﬁﬂé;g]w}e y Stere?lﬁ%lers e Csfp p
yI] 8- azablcyclo[3 .1 Joct-3 vyl} amde;
1-i sopropyl - 2- oxo- 1 2-dih droqﬂlnollnone 3- CarbOéX|IC
and. { (16 &Euﬁﬂ)ld&-f [Cﬂalm 2 wherein the compound Is selected fro

2&2’42%%’3’32(10?{%2? %gfyié}féq%g gr%%%%ﬁk%ﬂf Y sk;sk)agabi

e wi-mabicndoe-31 batr byl pmids;
hydro%g'SZﬁ%?i%%é@ugg lﬁ:ﬁet frlzarﬁmh)jﬂj@ﬂ] icpdoie- 31 oar bk pini

2 mymprma&x@n&eﬂ Qﬂum#wé ey dicasid {838 8%d¢)
hydrog iR P DBt R bielofy L oo aalanide, |

aqL8odrbgyB230R05RY -aBrld2oquinoline-3-carboxylic acid {(15,3R,5R)-8- [(R) “2-

| hymogyg%;fe@[aﬁes%%fmﬁﬂ%é’é? FpRRRP R S0 Ber 136386

10

:1US2005/ 011 ERARU QESE A-[(S)-2-
S%p(%f)vgt es aﬁg St}g?@d(’)I S Oﬁgrsé&?;ﬁlgﬂ of . ?ﬁggm@ IKS)
hydrﬁwﬁbneiulﬁ@mﬁwmhmomﬁmmdﬁ@ 3-$lostPabradds;
1 g @@Rsp@é;?fﬂxz’ bislinydoqimliarSarbeartisadid (USPRsR

-yl d
(aoetﬂq%éﬁ:\oé-(a}]%n ﬁ}ﬂan Sault %]nyg/ az%é?ycg)w zarlr%or?? g r}gpf;yl j %z a
\ bl 1@1)@6@16{)}3—20}(1)}— hetdiydrbguinalings-carboxylic acid {(1 K)- 8
(fonnéfk—l;rét%g(r %g%gh%@ﬁél{ggﬁ)@py ][@f%ﬁ%}&&%lj ﬂgct% 9@5}*&%}" ic

d%@ﬁ&f%ﬁ zcmp%ngﬁﬂr&@ﬂﬂdmmm@)mm@d SSER, iﬂ)@%ﬁE{Rbs-
(acetﬂl -habylraapys)- QZhy)i@GXSIPIQPSdl Rryaresiohbtinet é-Y&?d’]ﬂBE}?ew ic
d {(1S.3R 5
PPt har Bt PG line 3 parpoxylo acid (1S3 jR) SE)-
(fom{%)x-ﬁié%ly%éu%)—hhgxa&m@pyd@yummyomg:s 2. l]cct -3-yl}amide;
ac]=-;ggrgggyzg@?os%ﬁo@hférsgfugglg{ogg%—carcgox?hc ac:uf ?(rlg’%}iyélé)% [(R)-

Zhycgﬁ&g{{%fém%qﬁwﬁgﬁ ;?6%11} - BRLNRM D 0)det- 0¥ ] mide; agd

1- ﬁﬁ@édéﬁtj[daﬂ?—am@{dble?sdﬂs lyd sceimtcmld SEECOBOTRIDERAFPE
aC|d{(1S 3R 5R)-8-[ 3-

(acetyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- “azabi cyclo[ 3

1] 0 BdTb£€1aim 12 wherein the compound is selected ﬁom
121|3sop(r:lfjhp I()%%})oxo 1, Zaméll hydr oqui nol i ﬁe 3-car bo %2

aci-fofropBr 23&;(5@—%§f®oqm501me—3 -carboxylic acid {(1S,3R, 5

hy&éx%’oéi@@ha@syfﬂngﬁp@@))l a%nu@S%r%%ﬁY %ra%%é;clcﬁB azlﬁpét Cﬂﬁﬂ\ Qﬁﬁe
{}8 g@% - ?@m& %onBMasmmmlleeela B DREYBER)-2-

' aC| ?[% E{ E" .
hydrémaetméthmsmnyamm EogRY Srigs Pyl 2 ey termide:

t-3-

21 SopbpiSatop a8 ingtine -cacborslic acid (LS3RAI-S1(5-2-

hydr 9(&&%&3&8&5@1 nitih Binido)propyl}-8- azabicyclo[3.2.1]oct-3-yl}amide;
21"%]23@;25_m &Tﬁg;émg@zzﬂ;%%&agwm% REE0RSHERIR 2

| hyd_r%y %&g?@%}%ﬁ%@%}( fpﬁgﬂﬁyg IR ORI RR N OTH8t-3~/CRERGN hd C

At Gl Iﬁet:épaﬁtﬂs wAlfsainyl [seliviten)mir stqgdijergera fwtsioty c|
o[ 2.1]oct-3-yl }am de; angl2
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pharmaceutical |l y-acceptable salts and sol vates and

stercoi soners thereof. 13. The conpound of C aim 12
wherein the conmpound is selected from: 25

1-i sopropyl - 2- oxo- 1, 2- di hydr oqui nol i ne- 3- car boxylic
_aC|d {(1S, 3R, 5R) 8 [2-

: oxy A phareack GQHIBMO%Wﬁ%ﬁ theyprisally cidecky 8
el YL s B BT s Pl e

carr@ci d { (1S, 3R 5R)-8-[(R) - 2-

hydr oxy- 3- ( met hanesul f onyl - net hyl - am no) propyl ] - 8- aza
bicyclo[3 2.1 Joct-3-yl} am de;

o r | -2 2-di-h uj i - |
p %pémg%%‘%s ‘é?lﬁeg)”? %ﬁ%g& &Qﬂ!ampsel' % GREP AR therapy.
hydroxy 3- (et hanesul f onyl - nethyl-an1no)propyl]-8-aza
bi cycl o[ 3. 2. 1] oct - 3-yl }am de;

1-160prG f@mm@d@fanqufdllwmelﬁsf%mwm%ofa

medxﬁ%&s &éfltg E%tg{%ﬁ gg%iﬁlisélﬁlﬁ %frﬁe%uc)e% %05131/1]‘[% of the §asbro1nteﬁt1n'[al tract

1na¢§mﬁn1 1j oct - 3 yl }am de; and pharmaceuti cal | y-accept abl e

alts and sol vates and -stercoi soners thereof. 72 14,
A pharnmaceutical conposition conprising a
therapeutically effective anount of the conpound of
any one of Clainms 1 to 13 and a pharnaceutically
acceptable carrier. 5 15. A conpound as clainmed in
any one of Clainms 1 to 13 for use in therapy. 16.
Use of a conmpound of any one of Clains 1 to 13 for
manufacture of a nedicanment for the treatnent of a
di sorder of reduced notility of the gastrointestina
tract in a mmual. 10 73 17. The use of C aim 16,
wherein the disorder of reduced notility is selected
fromthe group consisting of chronic constipation,
consti pation-predom nant irritable bowel syndrone,
di abetic and idi opathic gastroparesis, and functiona
dyspepsia. 5 18. A process for preparing a conpound
of any one of Clains 1 to 13, the process
conprising: (a) reacting a conpound of formula (I111):
ON3R5 ORR5 NHNO "2 R

73



(IM with conpound of the fornmula L-R4 wherein L is a
| eaving group, or L-R4 represents 10 HO-C(O R7; or
(b) reacting a compound of formula (M1I): 0 , OH
RRNO R2 (MII) vvithaconpound of formula (1IX):

N~N Ra _Hz N
SR L W T
d@preflopli@@eEHtabl
fromstﬂé &%ﬁg gglﬁsllsl%é g;'fgl%’%%ﬁ&;)hsﬁﬂhﬁ?g?f%shﬁ?ll r oﬁL Iml\f R4ta O?

bowéﬂsiyﬁombll'rﬂlabetlaahﬂ lioRtiAic (ghs@opamﬁg;@drﬁmtlon@ysp@psma nd
R5 are defined as in C-aim1; or a

pharmaceuticall y-acceptable 5 salt or solvate or

St ¢f €oi ' bﬁ@lﬁﬁnsf?ﬂﬁﬂ g
s AR Ak SR
process comprising:

(a) reacting a compound of formula (IIT}:

- N NH
0 e
OR® RS
1——@% w
J
I2 7

R
ey
.Wiﬂl compound of the formula L—R* wherein L is a leaving group, or I—R* represents
10 HO-C(ORor |
(b) reacting a compound of formula (VIH):
O

- @{OH
|
Z NS0

IIRZ
(VHI)

with a compound of formula (IX): |
N N-R*
ﬁ /\(];3\ I,
H,N R

Ix) |
15 to provide a compound of formula (), or a pharmaceutically-acceptable salt or solvate or

stereoisomer thereof.

74



10

15

"2 R(IV) or asalt thereof with a conpound of
formula (XI): \I NRA O Rs (XI) 10 to provide a
compound of formula (1") or a

‘pharmaceutical | y-acceptable salt or solvate or

i f.20. A c | 111):
oS, et R ORpBParid s Y Bl (97 T 2 (1T

hydr ogen, hal o, hydroxy, Cl4al k,y @Ral koxy; R2
i s C34al kyl, or C3.6cycho 53 S hydrogen or
Qd 3alkyl: R4 is -S(O) 2R6( or -C(O)EE Rind R5 i s

hydr ogen, O _3 L kyl" substituted with -CH
or C1. 3al koxg/—er 5 CH2- pyridyl; or a salt or

st er eoi sonmer or NECIed derivative thereof 21. An
in vitro nmethod of gtudying a biological systemor
sanpl e conprising a 5-HT4 receptor, the nethod
corrprl sing: 10 (a) contacting the biologi dd) system

o SRR A 0y U b
salt 0%?«{]9:&8 Bflst C{( glt‘?leﬁ%lf%}é%g ' tﬁ@bro%é’s%tc% f5in é%@[&ﬁh@ﬂ cdfpound of

or ney '192- PCT ABS
formula (IV):
NH
0
S T NH
R—i—
Z NS0
It?z
V)

or a salt thereof with a compound of formula (XI):

v

- (XD
to provide a compound of formula (I') or a pharmaceutically-acceptable salt or solvate or

stereoisomer thereof.

20. A compound of formula (III):

wherein:
R is hydrogen, halo, hydroxy, C;.4alkyl, or Ci4alkoxy;
R?is Csalkyl, or Cz.gcycloatkyl;
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5 The invention provides novel

gui nol i none- car boxam de 5-HT4 receptor agoni st

conmpounds. The invention also provi des pharmaceutica
~conpositions conprising such conpounds, nethods of

usi-ng such conpounds to treat di seases associ ated’

Wth 5-HT4 receptor activity, and processes and

| jisgL H?ﬂbg&@&@%ﬁﬁ@h for preparing such conpounds.
10 77
R*is —S(O),R® or—C(O)R’; and
R is hydrogen, C;alkyl, Cosalkyl substituted with -OH or C3alkoxy, or
~—CHy—pyridyl; | ' .

or a salt or stereoisomer or protected derivative thereof.

21.  Anin vitro method of studying a biological system or sample comprising a
5-HT; receptor, the method comprising:
(a) contacting the biological system or sample with a compound of any one of

Claims 1 to 13; and

(b) determining the effect caused bﬁz the compound on the biological system or

sample.
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