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AZAI NDOLES USEFUL AS | NHI BI TORS OF ROCK AKD OTHER
PROTEI N KI NASES TECHNI CAL FI ELD OF | NVENTI ON [ 0001]
wab@spomssent i nvention relates to conmpounds useET/USA®S/011393
i nhi bitors of protein kinases. The invention al so
provi des pharmaceutically acceptable conpositions
conprising the conpounds of the invention and nethods
of using the conpositions in the treatnent of various
di sorders. BACKGROUND OF THE | NVENTI ON [ 0002] The
search for new therapeutic agents has been greatly
aided in recent years by a better understanding of the
structure of enzynes and ot her bionol ecul es associ at ed
mﬁth diseases One inportant cl ass of enzynmes that has

eI 1?%8{;51%%?&96' 3 %‘%oﬁiﬁgﬁs Jgtsgtﬁ'I“RECEPTOR

famly of structurally r zyrresthat are
responsi ble for the control of a variety of signa
transduction processes wthin the cell. (See, Hardie,
G and Hanks, S. The Protein Kinase Facts Book, | and
Il, Academ c Press, San Diego, CA: 1995). Protein
ki nases are thought to have evolved froma common
ancestral gene due to the conservation of their
structure and catalytic function. Al nost all kinases
contain a simlar 250-300 am no acid catal ytic domain.
The ki nases may BACKGROPNILOK RHE INKENTION, { he
_E&hgﬁmgémggggney phosphorylate (e g., proteln tyrosi ne,

/
e R ROE A G MEpel BB TS RIRRE e
usé@nfgﬁg%c%ﬂ% ﬁ%c}ﬁhs@sasﬁléc 1ﬁ%ﬂéi§%§s (11?8 glsreétgdl to?%iﬁﬂﬁb&utlcal
colépogitiorscoatpraingSoclecmepd@dd, mabads af0pingisach phrhpands for treating

or grlggelgoglg! m@é&ﬁ cyc%ﬁg%}éeé%t%g |b}}§ %Elﬁ E@e&eptibgilwq@n% p’rocesées and
% RYcficigangas.are associated with
1ma nor rral cﬁ% I %ﬁgr ar&(gpo%ses tri gsger ed by protein
ki nase-nedi ated events. These di seases i ncl ude

_iggégééggge di seases, inflamuatory di seases, bone
St + nmetabolic diseases, neurol ogical and
neur n Ratli@videl
G o SSRAGERES By e It AARE o R R hoy RN RM S lidely
dlsaﬁtdltetbﬂmmghemethabecty Homeaslﬁscelmabmrdousglywemtdmdmepmpheral
been a substanti effort in nmedicinal chem str. 0
sYSemY At bedisavey ?&Y@eﬁ RICEL R SGeRiRrS BV bEFY iiep 5%5 apd the
. ) I ;
intbAEA ARGl o SRl ol O EEertbAIS il ATl Wil variety of
phﬁsidsllogrbél funeborisn & hkierhas BednROEKGfprenkibstantis] iberdseinatbveloping
an effector of Ras-related small_ GTPase Rho. The
thqmétlﬁ ageats thahiaraghenecificen RACROPERBEROIPeY | shi zaki et

5%@9 ﬂla n’as%%ﬁf%%t ?l%?ﬁe%?‘g@e;te&gﬂg and 1dent1ﬁcatlo&of

phadid@fecutZca) agen®hat-iR@ ot vithahan hasbeenlthe EJIVB(bﬂSlgrﬂlﬁ%lt recent
15, 2208-2216; Nakagawa et al FEBS Lett. .1996, 32
actigtr (3es) forsxamplenthy| Eew M@“@)ﬁ%ﬁﬁ@ Kischypeiste, i/c{eg Chem.

20 é’%%dg 344, 2?&1@59&?@% ARR0g: &k 3 .«{;ﬂﬁla g%gklfe%% ?rg%’fd%zfders of

redNRbd itililPSBhe groindt&lindl%fdct. Maakehidigoreitrs acludeEBRable bbwel
1995, 377, 243-248). The ROCK fam |y of kinases have |
synseme SFnchrenis sonsipaiias éunqﬁloaakﬂa/ﬁpmsga d¢layedgaptris saptying,

s T S (A O Ry g TS B
16, 5313-5327; Amano et al, Science, 1997, 275,

1308-1311; Ishizaki et al, FEBS Lett. 1997, 404,
118-124)
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and i n downregul ati on of nyosin phosphatase (Kinura et
al, Science, 1996, 273, 245-248), platelet activation
w@ koagessetal , J. Cell Biol, 1999, 144, 745-75B0T/US2005/011393
aortic snmooth nuscle contraction by various stinul
(Fu et al, FEBS Lett., 1998, 440, 183- 187),
pseudorabstrioticng dut doigripdpmed slelsy@i‘ trapsttt e addiben At asdeppsuggested

cells easholtz et al
that vy ST Boecoybateni s M Cs RN 5D LA (8 LR g !
nerius s#r:slt:g’r?‘d{s%f&ers m@:l%%%\% Qitive dforibe) be}m'viﬁiﬁlfH@drdérmbdid
muscl e contraction ii et al, Am J. Respir. Cel |
disolbdrs, Bind ldjsot@Dof muoldmi@MO? funstigat h nuscl e

contracti.o el et al 0 ni z
morb g i turd Wit gt e aceuie SRR af B ST wgeptor
d9brevialcuiRar @@ bk ie@@htam engent
acu%hér]{%vé%?{ ?‘ﬁn |°i§‘ﬁt)§”ae$’9'& M&%i.’&%hysfeol 1999 51% 61-14). 0
cisapeide,ithat wastutiticed extemstﬁraiy)ﬁ)e trgatrzeint offmotikityl dlscsd@s of thgog’

gast%él%l eSt}I? %@é&%@&@ﬁh@m : %3) C ne ;’F"')igh cfl %%go darcf RBSde

1 ; ded.
effel'_lﬁv 6IIJS:jtlte!O sr‘%a%eqﬁlnLcal @ia?% of aqigﬁ%r a ﬂ prde%@n é"lf’a)é/g 113Eé21g5511)rsp21n g

C el Acdordinglfypthes is ameécﬁﬁin aewét—Ha‘h receiar agongt@that achepye their

136- 145 Mpr fic
desinigbphtecks Wilb it FERST b S B A AR SO S P R ol
iesl @@for (ﬂﬂ’atlon of
pm%ggg t‘@ﬁ@é’g@ ﬁé}% ﬁ&eﬁy A%EQ%W%%?%% 1062- 1064;
actioghata et al, Nature 1997 389, 990-994; Masunoto
etal, Hypertensi on, 2001, 38, 1307-1310), cerebral
vasospasm (Sato et al, Crc. Res. 2000, 87, 195-200;
Myagi et al, J. Neyhsuier 03PPRE AOVEATION 76;
Tachi bana et al, Acta urochlr (Wen) 1999, 141,
13- 189 mvéﬁﬂcﬁnﬁbmd\tﬁﬁm&b asmp((lﬁlds ﬂmkame@t S-HITA rquptor dgonist
J. 2000, 64, 1-12; Kandabas fth 9 ?1 3 %3 be
actiify, AT ol ProReRisuREREORES A heariRtPR Ry PorSgomids
43574 ' t in9dntion
poighi 3Ry AT UGBy aghists BLAENES ConDgf st
havktRén 143@;to Masib@ivrstle pharm@tolindtatproperf€0@hich @f, predictive of
1545-1547), bronchial asthma (Chiba et Z., Conp.
o] jotneantebifikyenasl ore FkEAIEREAN: Toxi col Endocri nol . 1995,

. a3ty o P ngmd% oofap R GRRSGlyta 4999, 127

886-890; Ezuka etal, Eur. Phar NORO, 406,

273- 279), preterm | abor d% ORB'l chem
Bi ophys. Res. Commun. 1997, 2 356- 35?9; Tahara et
al , Endocri nol 00} ~ 148H 920- 929; Kupittayanant et
al, Pflugers R 3 443, 112-114), erectile
dysfunction (Chi ta¥eyNetoal , Nat. Med. 2001, 7,
119-122; MIls et al ,|'q2J. Appl . Physiol. 2001, 91,
1269-1273), glaucoma (Honjo et al, Arch. Ophthal nol.
2001, 1171-1178; Rao et al, Invest. Ophthalmol. Vis.
Sci.. 2001, 42, 1029-1037), vascul ar snooth nuscl e cell
WheFSHi f erati on ( Shi nokawa et al, Cardiovasc. Res. 2001,
51, Rléﬁhﬁ%agenh/halbqwcg@;ﬁcl @dlkylAbﬁ @rdatioxlyer . Thronb.
Vase. Biol. 2001, 21, 548-554; Eto et ai, Am J.
PhysR a% Cmélasrlxorcﬁiace@yclmk;ﬁs ol . 2000, 278, H1744-H1750;

W@(a Blydle, & t%l on 2000, 101, 2030-2023;
% %‘F"fzﬁ Grealidht Jon 2001, 103, 284 289) .

nmy 0GEr; %@({LL@Q{) YRt Hoshijim et al, J. Biol Chem
199%?1%7%@@; 25-77230; (Sah et al, J. Bi oI Chem 1996,
271, 31185-31190; Kuwahara et al, FEBS Lett. 1999,
452, 314-318; Yanazune et al, J. Biol Chem 2002, 277,
8618-8625), malignoma (Itoh &t al, Nat. Med. 1999, 5,
221-225; Cenda et al, Hepatol ogy 1999, 30, 1027-1036;
Som yo et al, Biochem Biophys. Res. Comun. 2000,
269, 652-659), ischem a/reperfusion-induced injury
(Dceda et al, J. of Surgl cal Res. 2003 109, 155-160;

— .. o NN PN PN - — NS\
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583-590), Crohn's Disease and colitis (Segain et a
Gastroenterol ogy 2003, 124(5), 1180-1187), neurite
wooeiognaenssh ( Fournier et al. J. Neurosci. 2003, PCBUS2005/011393
1416-1423), Raynaud's Di sease (Shinokawa et al. J.
Cardi ovasc. Pharmacol . 2002, 39, 319-327), angina
( UtRlimbpdryp gers (C; adlky1BEC,-salkyl Bhbstiteted with or ggaplkoxy, or
1724-173@; Masunoto et al, GCirculation 2002, 105,
—Cgmpyfishy ;  Shi nokawa et al, J. Cardiovasc. Pharmacol,
203%H5ﬁ83d1g1-761; Satoh et al, Jpn. J. Pharnacol
2001, 87, 34240), Al zheiner's disease (Zhou et al
Sci @nRearRR3taka0®gethed HrmXLaplkylsani grd prost at i ¢
hyperpl asia (Rees et al,.J. Uology, 2003, 170,
257 -@@ﬁ%?gghgﬁéﬂﬁg BEngﬁ@sis (Retzer et al FEBS
Letdra acetteall Yé&%ﬁéblé 8t Hodhateér MreBsaad thereof.
Bi ophys. Acta 208&, 590, 123- 130). Accordingly, the
deVEiciprentionadsoi prbvides oplarmhceRGCK donPQSEOREOMPIIFAS 2
useful _as .therapeutic,agents.for the eat pent of
corgegii a6 inyRtipk avea A Ee ek bl Bkt ey |
[ OOP% i %ﬁﬁf% t4:86i8bd MhRthodio¥BdhtineeDdisédse dr kortiase) askSciated
a nmenber o ngﬁglgannalian nitogen-é%?yyated protein
with §PYJ rekémarseetifayric. g .2 didaddyr lof kiduasdmotility of the gastrointestinal
serine/threoni ne kinases .that. nedi ate intracel.l lop i
trac; tm Hlethad SABHHEMEGHI R RTHAS t&l&&tﬁ?ﬂﬁﬁda&ﬁ”d’s?‘rhhﬁ#yaeffeme
1Ol Re i bionl4843; Davis, Ml Reprod. Dev.
mn%é@g?aggﬁﬂg%b an%lareq%ctivated by mtogens and _
gr oRtuthe Abt trventi@Gopreniiee p metha of ticatingy dispase of goglitign
1187). .Menhers of the. MAR ki nase f nilﬁggﬂqaglﬁg ence
assggiptefl afithy 3y Hil gecepivs ATy 18 AT e dBHRP RIS | 1
et gigéq | NGLHAG RSy JiEtiGd Bmolhtes A phalmaceutical
“1<“ﬁésé%3°gﬁﬂﬁp a&ﬁhaseg. Jhﬁé and'p38 ki nases are
cor@pdsiticat efdhé mvestbponse to the pro-inflamatory
cyt oki nes TNE-al pha and interl eukin-1, and el.l ul ar
st r 658 coppeHngs of g eHGeR Pﬁfh%%ﬁ%&% 3P ,GB%O&S’ ietoudy
iofodi . Ll L BARLMMSRECHALT 8t88r @R¢hical compounds.
blqﬁ’%§%¥§(sgérn§§ %lﬁsaglllpot ’e?lgfogynt@% egi s ( Deir%?j ard et al, Cel )
ActSQhglyl fn a2 of Hamettiodadspedss itenineert®@aprovides a gethod of using a
Rai ngeaud et al, J Biol. Che 199 27 7420:; .
coxgn@m%rqf fomeplif hear ) n%amwa 9aETNéP?eP§€E’é%?a?‘§EE°fY§PE Of gheotsomer
| i 18418 yA&hiof 3BpleRY for discoverin
ﬂm%%#ﬁééﬁggéﬁgig?@Qfﬁhgg%%SEE%%%oke%eyef)gt g{, Ki dney 5
newSHT1206ptodEonists Me mEROD CImpRKAS contactingddliglogical system or
di stributed praotein kinase that achlewss Eaﬁinunwdb i
sargpleiwith 3 coppRAIE G FheTiy praon Ahd deipFpigEngihg etiects caused by the
hosphor yl . m MAP ki nase ki nase, MEKI
CO%IRH rosno%le gioefg@?%i Skg%&:bg%%gl , 343, 651; Crews et al,
Sci gne@atddand dbtBnct 45fyts, b diveation slad prvidesRy@hetic processes
phosphoryl at es_many regul atory %équins,anludiQ%ﬂtﬁfﬂl
ang irderaedidigs fies@iberdiersin, (dyich 5 areat fog prepgringrRPOLRgs of the
. 193g 270, 18848) and MAPKAP2 (Rouse et al, Cell 1994,
Ve, %027), and transcription factors such as ATF2 '
( RaiTh@emusitieh aRb provides@adompBinnd of®8 GnvehGon 22deytibed her¢in for
(Rai ngeaud et al, M. Cell Biol. 1996, 16, 1247.,th
H@bl)él, %0,

use irmpedi¢aiberamst aawellps de usrigf p co@peundRd;the RN
1095 nd c- Myc Y : B iate
it gE g basy ey ht R jrelilfa 053¢ oFthaRhBlspociated
wigh 51H7g r&s%gfo?@fztiﬁﬁyp enpdedisonit biayscevhailite of theadastrointestinal
Sci ence 1993, 260, 1658) and may help relay the
trast, gmamsnfmam t hese potential ly oncogenic proteins.
ERK2 has been shown to play a role in the negative
growt h control of breast cancer cells (Frey and
Mul der, Cancer Res. 1993, 573 628) and hyperexpression
of ERK2 in human breast cancer has been reported
(Sivaraman et al, J din. Invest. 1997, 99, 1478).
Activated ERK2 has al so been inplicated in the
proliferation of endothelin-stinulated airway snooth

o o - o,
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for this kinase in asthma (Whel chel et al, Am J.

Respir. Cell M. Biol. 1997, 16, 589). [0008]
w@asagsn synt hase kinase-3 (GSK-3) is a PCT/US2005/011393

serine/threonine protein kinase conprised of a and b

isofornms that are each encoded by distinct genes
[ Coghl an et DETAIhEDiBESSZRIBIHDNQQFMJNYﬁVE@@OS;

SR i S sor Ao P AR GERBE PR bt bnistsof
forngl%lg gr?%g?gh‘?ﬁe{cHQﬁéﬁﬂP{%icé’éfﬁa{b@ésaltﬁlo% bl RS OSstetesieamers tha¥sof. The

such as hani ¢ depressive disorder and
followeingadbgitrmtadridwelbs seaistendedivdrovidd rawgeaiptive examples of

verighy S bf itiTHEicDy Liese spreeag e oo ged A her
deﬂﬁ% CichHbects: ¢ HbSiRANAS] B &chRIS 08V Eded\dit linit g scope of the
abnormal operation of certain cell signaling pathways

invémionhi ch GSK-3 plays a role. GSK-3 has been found to
phasphoryl at e and dul ate the activit f~a [~ 0
r egHiEPEFific ﬁip&etewﬁgmf’ﬁ@wﬁ & %{Ofﬁ%g%nnﬁﬁﬂﬁﬁ%l-‘g 35 Gychkony.
SY N NRSE sp i Sk bﬁs,t;blels ﬁq?&%géﬂ, Mato, BQCFMMIBO, HRE'Ge B§@bo¥en or
for yco%en syr?t esis, the m'crotubul e associ ated

hal@reeReinflldan; otReisdpearaot r anscri ption factor b-catenin,
the translation jniti at'k@{]§ factor el F2B, as well as

ATPNGeE anptiaer Specdiic aspepty! WWBck factor-1, c-Jun,
C- MY Gy soci CRIEB.i; and ikRBa, Jeraaqyili ver se protein
tap%lea%sg)%?%lgf%eat’e &K?%gﬁomﬁﬁwgspeg?s of gellular
et Rhabitenpepifial dspatR7 1€ 4alk il SepreseatetivnR” giegps include
devel opnent. [0009] In a K- di ‘at ed pat hway t hat
n-prapyl,dsapyenyt: Yk F\%’"”?‘F&F‘%ﬁfﬁt&fﬁt ype |1 di abetes,
i nsyl 1N haak? 3Gsdpe@As. to cellular glucose
upta.%Bgﬁgggﬁgggggﬁgynt e%#é. Al ong thisﬂ&athmay,_
GSKirdyet sther spegific aspeateRisat:onlkyf ot Geschelsalkylnor Raisdeapropyl or
signal. Normally, the presence of insulin causes
CaspayploBiyl on of GSK-3 nedi ated phosphoryl ation and
deagt | ] 3y Syt Bas8~y1. The inhibition of
GSK?%A%%%ggq?%&%%%Hgggggggfycog%nyéynthesis and
gl ubpSBerpteke afpéoni R® athydtogeRNAR 198683, 8455- 8459;
Cross et al, Biochem 1994, 303,45 21;26) ;. Cohen,
Bi o&heprecKisaspert.dhsls 'Ié@)?RZ‘Yher%éBSIB#“%XL Massi | | on
et ' 944 : 29¢ 128]. However, in a
di a e?l}O@eg% ?ecg@% ?Sp\%\ﬁ’egelst hg(?%gg%i n response is _
i Mpai 4§ esbeifll apag Rt isyRCIBR svizmein s bpbogm, &kealkylior pyridyl.
to increase despite the presence of.rejatively high )
bl orlothereis PRaEuR; 55 —FHOIR ‘élaa@mtl? Siwitetn P&gh%aé‘f*?/h or
4Bl 0QdHRY frY ' tg RAELORYR” WhkerBin R is
R‘@?fgg¥§ﬁ1§§§B§%§ %ﬁﬁ?ﬁ%?@%@ﬂFggﬁf}R?ﬁ cardi'ovascul ar
hydtos@aseR* ienal(OhRI wheeireRbiskhéthylness. 1 n such
atients, the nornal insqLin-in@Eg%g inh%ZLt#on.gq dvl
GSKn getraapther sgcifie@apectif inasCHPRo VHEED Re bt PRI R AH-PyTIdyl
in patients w 5’%@#} L ABELAS1: (F3KiT1 dubstituted with —OH or
ove Qﬁpeec ticeaof‘p%cts%b%, B Oﬁpg%ladl@lé%%%%ncg 00/ %é(li17e5]\yl °
C, Jhrpapevt LcH-nhyhiylors of GSK-3 are therefore
potentially useful for treating diabetic ﬁélent ) 5.
suf fle ptheysrecidio aépﬁqt%aisﬁwdrqgé@g"aﬁ@ﬂ% 8ri Tﬁyﬂ?ﬂ@%]f\ is
I K- 3 a&t#%% y is also associated with Al zheiner's
YHOSER L 1PHYS” di sease is characterized by the
vel It kguierRpasiiié Qipdceept isdeCand-3-peridydy ordt’iio hydrbgen or methyl;
intracell ul ar ﬁeurofibrillary tangl es. Ab peptides are
or B&1i$ ksldogenpen Rvis rath¥loi d precursor protein (APP) by
sequential proteolysis, catalysed by the aspartyl
prot ease BACE2, followed by presenilin-dependent
g-secretase cleavage. It has4been denonstrated that
ant i bodi es agai nst b-anyl oi d pl aques can sl ow
coghitive decline in patients with Al zheiner's di sease
(Hock et al, Neuron, 2003, 38, 547-554), and thus
ot her b-anyloid-lowering strategies (e.g., the

o o o o oy o o



10

15

20

25

i nhibiting b-anyloid peptide) would be useful in the

treatnment of Al zherinmer's di sease and ot her psychotic
wapwsneussodegener ative di sorders. Additional | ypCT/i82005/011393

neurofibrillary tangles contain hyperphosphoryl ated

Tau protein, in which Tau is, phosphoryl ated

abioyetmithesispessfic aapects.Ri anddi riekerctepeiher form rn&?%’)ﬁ“rﬂi

—gr B RS B et TPl A CHEP L ¢ G sese and

ot ﬁﬁ%n@%ﬁ@to{ﬁe%%ﬁoﬁ ngm QeRefpauLY 6f Birsalad@rsherein R’ is
[ 0011] is known to phosphorylate these abnor mal

hym@gmms in cell and ani nal nodels. Furthernore,
b|t on o K: 3 has Dbee
or do e R s st & b of fprmylp () sherein R' s
_ gﬁhgr Current Bi ol ogy 1994, 4, 1077-86; and Brownl ees
Neuroreport 1997, S, 3251-55]. Therefaore
actm\anbtiflelpaspmjl ths 1rgene¢rapliomdeeﬁ compows ofdrmla Dél&&sﬁfem R*is
Ck@ggJes and the progression of Alzheinmer's disease. It
— al so been shown that GSK-3 facilitates APP
ﬁ{/éiﬁloﬁ gkt @Fov@déﬁ*%bﬁiﬁoﬂhd bF foRfnuld (If Wwheredn R is hydrogen
h its of the generation o ticdes through the
or hald'lRBust isopropy! oBSK-sQycidaiiyd] anétR aR’, Rﬁ&ﬂ@ dRyse ﬂ@@ as in
435-439). Thus, the devel opnent of inhibitors of GSK-3
formpla (- be useful for the reduction of the formation of
”V]kl aRGY cf’“ﬁﬁa P&t g%‘hﬁésf chrﬁ;ﬁtﬁinﬁ?af férhenla (I) wherein:
pat oglcal al 'mar ks of zhei mer' s Di sease, and
wouR t m&h&mgh@ useful for the treanment of other
psychot ur oge erative disorders. [0012]
Amd?ﬂ@ 3§6@§f@7 8? 23 is b-catenin, whichis
degpad q%?gﬁéﬁter phosphorylatlon by GSK-3. Reduced
Ievels catenin have been reported in
schR%mphSéth§pa%ﬂaﬁDBqand have al so been associ at ed
w th,ot her diseas related to increase in neuronal
cel K tfé‘é’fiFPgFIZHBﬁ Ylal ., Nature 1998, 395, 698-702;
Takgsh &g aha PNAS 1993 90, 7789-93; and Pei et
J. ﬁatﬁo Exp 1997, 56, 70-78]. [0013] GSK-3
actR?/ist}wdr@eﬂlosdlgefﬂsﬁci ated with stroke [V\&ng et al ,
Brain Res 2000, 85 381-.5; Sasaki et al
2001 yep gnoteraaspest, the EWeptigtprayidgs 2 gTJO“PB’fSPmPEEh“ 058 ula
ﬂD277 32985-32991]. [0014] The AGC sub- famly of
ki nases phosphoryl ate their substrates at serine and
t hreoni ne resi dues and partic edinay |ety of
wel | - known signal i ng proc@ssésNi)nchudi Ng,_sbut not
limted to cyclic AMP si K th@Resm%seto
i nsul in, apoptgsiiS ipn, dlacylglycero
si gnal i ng, and' cdp I protein translation
(Peterson et al, rN Bi®I. 1999, 9, R521). This
sub-famly i ncl udes PR% PKB (c-Akt), PKC, PRKI, PRK2,
p70S6K, and PDK. [0015] AKT (also kno s PKB or
Rac- PK beta), a serine/threonine protein’ kinase, has

wheRSMRS myyﬂlrdgénb&z QuRpemt,end &, R Keuet B, of RAR’, Bf, and R take
cancer and is a nedi ator of nornal cell functions

the] yakeseshewn in Talp { ardTadol, regpectively. 34) ;. (yuan, Z. Q,
et al, Oncogene 2000, 19, 2324-2330); (Nam kawa, K
et aI, JNeur osci . 2000, 20, 2875-2886,)]. AKT
conprises an N-termi nal pleckstrin honol ogy (PH)
domai n, a kinase domain and a C-termnal "tail"
region. Three isoforns of human AKT ki nase (AKT-1, -2
and -3) have been reported so far [(Cheng, J.Q, Proc
Natl. Acad. Sci. USA 1992, 89, 9267-9271); (Brodbeck,
D. et al, J. Biol Chem 1999, 274,9133-9136)]. The PH
domai n blnds 3- phosph0|n03|t§des whi ch are
synt hesi zed by phosphati dyl inositol 3-kinase (Pl3K)
upon stimulation by growth factors such as pl atel et
derived growth factor (PDGF), nerve growth factor
(hEF) and |nsuI|n I|ke grow h factor (1 G- I) [(KU|Ik

A NN~ A N - A NP




(Hemm ngs, B. A, Science, 1997, 275, 628-630)]. Lipid

bi nding to the PH domai n pronotes translocati on of AKT
wo eoosheo3pd asma nmenbrane and facilitates phosphPClUS1008611393
by anot her PH- domai n-cont ai ni ng protein kinases, PDKI

at Thr308, Thr309, and Thr305 for the AKT isoforns 1,

2 and 3, respectively A dJeblsdd, as of yet unknown,
kKinase—+s—reqguiredf 9) the QU@pl]Of ytation of Ser 473,

Ser474 or_Ser472 in Rhg—cb nal tails of AKT-+_1-2
aRdnnR NESpeciBvel y, in ggder tolyield a Rblly
%% T8, [ U010] OIC |oca||z(_ﬁ:? to the
rrerrbllane AKTI_i{fEdI it es leﬂérnl functions—uirihin-the
cel | 2i ncl udi ngut he | net abgiH;c ef fgcts of iGEulin
(Calera, NTR gt al, . em 1998,~273,
720137204y i e tion e T oo
prol éf eratfi on,Hprotei n syHt hesis land strddd r esponsles
(Al e§si, D. R ﬁt al .,,_@.153 y%_iﬂn. Genet. (@¢y. 1998,| 8,
55=62; ) [[0017] ™vami fest ons of[ al ter eg-AKT
I‘PglJ|6FlTi an appear iln bot 3m LH-y—and—di sease—the—npst
i mporzt ant ol edbeing in Glhcer The firstCBecount of
AKT $BS T aSSgeT al i on Wbl humar ovar i arcgar ci nonas
WHEH-C—ECXPTHESSTHOR—O01—AIKT—Was 10Ul O e apitrrrea i
15%2? caskes (heng, J. QHet al | Proc MNaflt  Acad.|
Sci. o4 S. A 1992, 89, 9267-9271).(CH,)has al so been
found—to be overexpressed i n 12% of pancreatic cancers
(Cheng, J. Q et al., Proc. Natl. Acad. Sci. U S A
1996, 93, 3636-3641). It waaﬂﬁﬁnnnstrated t hat AKT 2

\\aSs n\/pr-pynr QQQQ{‘I |n 1')0/-\ r\f r\\lar: fAAr Al nAanoo

that anmplification orR“AeI@GN@Réspecr al |y freguent

0 or1 di tfegenti|at ed tRErDurs suggestl g that AK
M@%&%% Dt gressSTveress
(Bel I&acosa| etHal, |Int. XHfLancer 1995, 4guridyR0- 285) |

[001 PKA (alﬁo known as g AMP- dependent, rgrﬁag,pr n
ki ﬂ&?&) hag—been—showrT tO regui al many Vi,
f unctlPons [ ncOHi nd ener dyfinet abol i sm —ge 3
t ranggri ptioncCgprol|i fer at@¢@n, different |4e;1ryrml|yl,
reprqQquctiye fypctijo e r neur onafpacti vity,
r:rerpm ¥, cohtr St ty g.?i?g%rn%if}. oy \Bccuc,bHa , d
Seni 13 Canger Hiol.| 1994, B, 285 294) pQHzm a
t et rqqerl c|hol penzyme, whigh contains twocgRt al ytic
stbur-ts—bound_to a honmo-gimeri ¢ regul at ory. subunit
(whi df acts toHinhibit tHeHzatal yiic sub-uHits) on
bi ndijgg of |CAMBR (enzyme adiivation), the cHt alytic
s“uglu |7E aadr EfSO ate froméﬁiurfﬁgl illt Io;z:%rn ts to
y—er—a—the—agtt—ve Sefr+her—tht CIVCAnTr grit,
S. 18t al | Refent Prog. ®Hdsm Res. 1988 H4_ pp
307). Three isoforns of the catalytic subunit (C—
C-b and C-g). have been report t 0 dat
ah The chergical wppipg cqmygptionsgise gsrgﬁsafis@%f ?‘th ﬁ%mp"“nd of
Ex ﬁlesﬁbun't bei ng the nost extensively studied,

Blgl mer'ily because of its el evated expression in

primary and netastatic nela s _(BegkerQ D. et ah,
Oncogene 1990, 5, 1133) OTO@\q‘l/r\aﬁ@—es to
nodul ate the activity o a sobuni t0i nvol ve t he

use of antibodig -cu“ s that block PKIA activity
by targeting refgula dlners and anti sense

ol i gonucl eoti desexpfes® on. [0019] The ribosoma
protein kinases p7Q - 1 and -2 are al so nenbers of
the AGC sub-fam |y of protein kinases and catal yze the
phosphoryl ati on and subsequent activation of the

ri bosomal protein S6, which has been inplicated in the
transl ational up-regul ation & nRNAs coding for the
conponents of the protein synthetic apparatus. These
MRNAs contain an oligopyrimdine tract at their 5
transcriptional start site, termed a 5 TOP, which has
been shown to be essential for their regulation at
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the translational |evel (Volarevic, S. et ah, Prog.
Nucl eic Acid Res. Mdl Biol. 2001, 65, 101-186). p70s6K
wale@snasse S6 phosphorylation is stinulated i NnPCPERINT@11393
to a variety of hornones and growh factors primarily
via the PI3K pathway (Coffer, PJ. et al, Biochem
whidhl ie Idbsignatéﬂemsoﬁmmyhﬁ-oxmg%dmgeroqﬁ@@lm@-e )carbmtha] agify be

h | f
(S TSR+ [%h&%%%y%“&ﬁ’e@”@%s@%%@@ RO T
bmy?i%gsﬁh i o%?b afcséfd 19t BOWON Qb l}ﬁ’@w@éd by MDL

ti o ese MRNA" s encodi ng ri bosomal
Infoprh&tidai swe(ﬂéu GmHHJ (Fretkfah, Gétatany)e Tigodesizaon (710’,311351%) describes

e
dep%%ﬂ%' goluy\%\aéﬂsh%l Fé @&Jngodrﬂrls Bif&n 2 9@%&6319/ dién\()ted as N-[(3-

. The use
end@)f-8 [ 2padryRy-0- (ﬁmdlaganmfodﬁl-meuhghammabpregylbﬁ agpiowa(3 2 dast-3-

hi | d p70s6Kl dth
o e 55 0 SRRl e
h
S A O st

azalﬂbﬁﬂ@oo@anlegyodpol e in regulati ng the activity of a

nunber of ki nases hel on (%5% ? he AGC subf ame of
pr drastiqnlacimension rpgy Respde heyfol QR I g QTR ®Soc. Trans

(()lpigg r%gy cT I]GZS §in g@x& #198111'1@ > 91 RFoRy I adddl g%l IR KRR ER

nomn a O ri bosonsal ki nase
hydfo?tg/k@ rﬁ&ﬁﬁﬁ&tﬂlfon&l nedthyd fymifs)prppyNES-azaBidyclel 3.2 B asit-3-yl} amide;

L lsopREE Ko 2ebOIo a0 B SE ARG ALl r - 14-
hydé?xgr\?\f kmntgal e%uﬁglyl%ﬁﬁg%gb@ng%Eﬁa%l6[9 21 16utl- - il ailiiﬂie

OI‘S sequence of attac
t hey-ghlopl/P2-loe- Iextiitgdriqhinokine- ﬁmrboxy](w atid dflngﬁR SR) 8 [(R)-2-

nal 1 ng). Once actijvated t he
hydzclp)%ewée %mqsulfamylmia;(/ leang (o XRFRIY) 5 §h§ éqyc}?gf 25@0&‘ 3 mide;
l. at | )
Eggtj}%?forpx(l E;??('ggllég ggya?& uﬁJogée 'gg.;lg.?ff t {:/ Iac\Ellg {@ﬁS’ 3R SR) -8-[(5)-2
hyc@as)gl Bf(ﬁé@lﬁh@ﬁlf@ﬂﬂ—tﬂéthﬁl%ﬁnbﬁmﬁ}dﬂ]t—84aza‘t1_’1<(ych)l_§£3 @rl,]Mtﬁ-yléamMe

ot hilsOP%:xl@?)gitzlcz;ggllhyzliolqﬁwigg%ﬁ%‘%lq%hp&a%ﬁﬂr%IR E’é@x [3-
(ac%t% Hlygﬁtall o")%[@#«]:)xl%@}réﬂé' ]@él %%b?d?% faalh 6@3@&%&@%

dompiigbproMii-choxact, Rldﬂt}elﬁoquirﬁ)llauBMalrlm)@hc layld {(1S 3R,5R)-8-[3-

phosphor ylati ng these kinases at thei C tiaon | oop
(ot ey g&ydroxmmpyllﬁr%ﬂabwi@gé 3 afberayTiaade
human ance I -
el eiéfoé’ﬁoﬁy ro%r 2a1}§@é 83 ?dunc’lli'l lg%glrd 2@% %R%R% -3
(acfs{y@mealymﬂ%@)-pﬁycﬁbﬁﬁer] &@ﬁeﬂﬁctybld{?/ erit]sctsim]hamsiePTEN

ot ol St arat | 2o dromigaine etk (SR ¥ itR)-3-
2002 103- B

(fo%bllme@gl a%@géi%WPcﬁﬂﬂag azabicyciBl3 Bl 10cFaNRmiRE Snd
pot gntdRbpyIRChani ShaikRirbduiadlineaIcaboxydie adﬂnﬂm&BRéRM -[(R)-2-

by transf ect| on of a PTEN negati ve human cancer

hydnong~3((tﬂ&msul\f0nﬁlaam¢)9@ﬁ§ﬁ Sorzahisneiel b lagks- Emng@? ed
agai,nst P The It|n |
overerEate B palifi S REEiRAr B 3, BRChupoRiE e

1nv%ﬁg01§ Hiay ic¥hin(d éh‘il‘&[‘ cerfter, spRtifidhily, Guthe.caftionl at@A @D form@las (I) or
-1442). Consequently the design of ATP bindin
(I[)sbdzaemg i smbstdusntof— IAceprdanety, thavgngationgpslgdes racefnic mixtures,

treatnents, tractlve tar

Dt BRGSO e OF Bl oL AL Tomers nlesp ptherwise
genotypes has been attributed to the manifestation of
the followi ng six essential alterations in cel
physi ol ogy: sel fsufficiency in growh signaling,
evasi on of apoptosis, insensitivity to
growm hinhibitory signaling, limtless replicative
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critical nmediator of the PI3K signalling pathway,
whi ch regulates a nultitude of cellular function
WO p@baai3sg growt h, proliferation and survival . PCT/US2005/011393
Consequently, inhibition of this pathway could affect
four or nore of the six defining requirenments f
lndlca:lﬂt eWhpn e gatisslanstereAisomer ts shownsit sl be ppdaretgod hathoae skilled

|nh| bi t or ve an.effect o
in i U B AR5 BT AU ORI P05 P St e gt s
of thd ﬁ&&ﬁ?ﬁ%ﬁle@é’ SthervAke MaRKtcRb VRIS A ity Liylithas tﬂbetﬁ)mWsmon as
associated with the devel opnent of a nunber

a wlmﬂe tumﬂahmamteelrtgr the pregense sif euch gheriseagpessi ve

refractory state (acquired resistance to

chermt her api es) and poor prognosis. This increased
Deffifidnsi ty has been attributed to a series of key events
B udi ng decreased activity of negative pathwa
r egwm dessribing theaomvend) cophatitiees anda\pth@saqf\ﬂat jopgntion, the

nmut at i ong of tive pat hway r,equl.at or s Ras,

follgwinederatsdiays Q@?sffs’@?]‘”% fﬁ?ﬁ?&%ﬁ%‘fﬂ%& SRS Ise “‘c"??ﬁ"{&%@ i tsel f
SUCH, ASm KBy 1@ 1R @&dnﬂ%hé&ﬁ%atu?dﬁt@d Hyc(rékl M]‘B%rbup which may be
breast, col on, head and neck, dney, iver,

lmea‘ledndn@m;sd oweumlanatlcpm mhareqﬁ U;nlqu othsraise deglgﬁd@ SHEL alkyl groups
ncer  Res

typlggl go{;x%ag%%rgg{] %foog}]%ﬂaon ajtomét %Presﬂﬁ%vgraﬂﬁ} ggoﬁpg grtﬂude by way
of egglﬁp%ggtgﬂ%g %?I)y% ]gaggﬂiz)lﬂr) %op%pﬁ (i-PH) ri@Butyl\gﬁBu)%‘@ibutyl

isoRBRA) rer( Ty fz-peﬂt.an—heEyb erhepcxt; rnoctYh smonyhriisey anddhe like.
6, 103-113) . Path
Adds Al Plliylgﬁglc msgaeg dy; eﬁtﬁ\? ﬁﬂi‘?&fé’ﬁaﬁ%ﬂ)ﬁ% which may be
hnééP g%%ttﬁed 92 B %&%Qt%ieofi QRIBAYheeRde R el &Bylenyl
e Inhibitors of the pathway have been
dpmmmn;ammam dironel/er k(ecal’amyatofnSt Repreaerdetiveptiieeny) gesips
invitro (sone tudle ha so demgnstr

inclyle byawayeqffeéemp e BPoeHEHERS T ORRa N B ek prggane —1.2-
i t t e e.
diyl ﬁ @Ji)é b, 2?!%@%915 cgil%gb 1'27-81y13f31npﬁfm&§§'15t$1y16ﬁ YedaWhe lik

s of cell lines, representing
th eTﬁ@tehﬁWalttgxy:'anmsa m@aveleehgrionp [—()eeﬁ]eylgwhgre @lkyé is dgfined as
Proc. Natl . d ScL 19@ g 363 é}} o |X9
aboz/eoﬁeplase@am)e] ko g0 rs RGlRa P Way ©: e’étm m %r ’
6-3997), (Neoplasia 2001, 3, 278)],
pro§8§¥ b%%@%,(a[@]thiﬁﬁég . et al, Cancer Res. 2000, 60,
5988h5094 ) ‘cydididiogl amaas 26@hovadent2a®)dted mrm@hc( gtopp which
Cancer Ther. 2002, ]I 707), col on ‘[g%ﬁle i a %@Hcyl 31
ma}Z’PS)mO’QC)&b’PlEoOT napltigyc 1&} UHJGSSB nedy 8 Vs group

b
typlc [ngr@ 3 Ct;g ??E ogy ?iéf)%egnt%dr?g ﬁ)aﬂgﬁ g'}oug? include, by

Waﬁf'of @ianqile TyclBhipyl, ShedobutFI) Ovclogehsy], (3’8&66}4}8,8316@}16pty1 cyclooctyl,
Chen, X. et al, Oncogene 2001, 20, 6073-6083)] and
andythgilike( gl i obl ast omas) [(Flynn, P. et al, Curr. Biol.
200%‘}1 %‘e(r) HAR i horol OR6A) b%?ﬁo d&eabam |y of
non-rece p or tyrosine IAkfnaseé plays a central role in
Si gITak kdi@ "cbinpo@hl" aidang & Rompoent thetswsuyntheticallyeprai@Ryd or
BCR and Fc receptors (reviewed in MIler A et al.
pragateden@n B WaY, SWeh aprhYBetebelisiy: 331- 340 (2002). Tec
Kin ” t to effect
Thr dE i AT B RRl S B i g FROMK SRR Lo
tre@t@idny hedadipiitdre i pefueaﬂinltgaed of &restpient: engagenent in
T cells and transm t S|ﬁgnals to domstrea%feﬁéect ord
i nclThgiterg ‘foreatmaent” apsed hereibmeansthe HegtpEnt 1385Y, ﬁh oraer, or

A | ncludaes:
S5 eSS T B P

and EFN-g (Schaeffer et al, 8cience 284; 638-641
(1999)), Fowell et al, Irmunlty ['1;399-409 (1999),
Schaeffer et al Nature | munol ogy 2, 12; 1183-1188
(2001))). The imunol ogi cal synptoms of allergic
asthma are attenuated |n Itk /- mce Lung

oy

p—b

S - a4 .=
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has al so been inplicated in atopic dermatitis. This
gene has been reported to be nore highly expressed in
w@esosphss@al bl ood T cells frompatients w th nedPpUS1085/011393
and/ or severe atopic dermatitis than in controls or
patients with mld atopic dermatitis (Matsunpto et al, .
| nt(a) natproveatingtheisisgass, @fsomler,or gyedigadic nﬁﬁmbﬁ%fci%n& Le.
327- 340 0 0025 ytes fromR k-/- mce
secretelﬁgﬁ?%#hgu%ﬂnﬁmp?%? ﬁpgfby wild type animals in
r eS(BPnsearﬁél’loir eROAGRRE Hisor&&haahédical@bndition, S, eliosnating or
284, 638-641 (1899)) whi | e conmbi ned del etion of .1tk
and R k dansing cegressian of ths disagpo isgriers ainsiieal gepdiion in a
TCR- Indlgﬁd responses including proliferation and
product| the cytokines DL- 2, DL-4, EL-5 and
@9 (%B?l%ggl theldisahse]Naisbider, |oﬂmédﬂial)®ndﬂ1oh21 e., slowing or
183-1188 (2001)), Schaeffer et al, Science 284
638 641 oty the develepraentiof the dissagn slisorders 5 mestisah gondition in
engagenment is effected in Itk/Rk deficient T cells;
i nosi t ol 2R3Ph&Ephat e production, cal ci um
”Db@ | ZafieQhtin AR éf&hﬁb@cﬁﬂs &Cthb ‘di%%hééﬂdls@ﬁér at etiztl conditfon in a
the transcription factors NFAT and AP-1 are al
reduced g@ehaef fer et al, Science 284; 638-641 (1999),

5O 5 B e'r“%sﬁﬁya?ﬁcrc@taﬁfﬁg Y et sefrlieiatedom ap acid

or YaB¥ wﬁlcﬁ% hcc‘éﬁﬁéﬁiemmﬁﬁdn&ﬁd V@dtieat) sudfedsi aafifamal. t $uch salts
nmutations in Btk have a profoun block in B cel

candevietivpdrint, pmamqeunw@yramm@lammgatnm:@rrmg@tl@a%%@wc%om

f B I h
T N A R
conlfbunBE 8t the Péslez%ﬂv%nﬁbﬁ‘é;teg% b i¥icEn et al

ronti ers n Bi osci ence 17-928). M ce defi cient in
Bt kSaltssterived fom lﬂadnmdtlmwwpemblp eridpinshusle, it @eg nag limited

to, g(%%é? z{cﬁ% ; %n%?l%éu ?%pgd gleg%/ogclf g:aﬁ%hgxg%%l%lc cr%t%gg eth%egulfomc
fuebit] Aftaintd H5ESbRYNi8) rﬁydrdcmmmaméuc nhilbicS Balicymemdelic,

resb%nses t0 t hyAusi ndependent t pe anti gens
me(hahésubiontc, muicial mtrjl: Barpotiteic1gtRosp gwg,zguc sulfunc tartaric,

_t%]égge%é%?lglg,%g cht( #%é%%?%ﬁé&%ﬁ&ﬁg?cﬁ%hpﬁp Z%eﬁégg%{l%f})mc acid

ancft’ﬁ%‘f . Itk and Btk are expressed in mast cells and
are actlvated by FceRl cross-1inking égamakanl et a
JouThakermif“sblvaieti aleagys cﬁﬁﬁl@x o8 BgIeA9 m)ed bRpRre or more

deficient nmurine mast ¢ have ..reduce

ol 08 RSB prRIRPBR Ob e RTHPR AR P R AT he@Prable

I SHr Qiall m
Saﬁ@ +eg§ﬂka§g§tﬁ ggﬁ}no olgél%%%lbpg%ﬁg)glgé)ﬁm%tiﬁmdoéﬁtil eeraljf:yi) al 20
crys@flitletselidnhavinersubatratialfy ﬁmﬂrmplaagp@oefffse]@tﬁcﬁndfse €t ons

(Mukhopadh et a Journ noI 0
Repryimt@tg@f0¥‘?et§2931uéﬁ[%‘m ?9@619&? R mpfgpel ?Gtgm}?l
d n d i

o BEd e SRIBLEI LTI by Pt R et
hyd@teg. . PKA, PDK, p70S6K-I and -2, and PKB) that would

be useful in treating various diseases.or condi
ass dovil @@mwtw@@%gt e R O KA YA GBIl or

sol?ét?e é’¥,%{e%0 | ?%% éﬁfépd%cﬁtg‘ 1%1&2’1}1&% %lgf)%{l%i)ta,ﬂlohb BRSAS, solvates

an@ atefdofoh®Ed, ¥ud asersobate éfagtmguatenticalbataveptalsle salt ekt | y
avai | able for the maj orlty of these disorders. It

stepgigoanes|of 8 cpapaw ¢fdpmaula D devel op conpounds that are
useful as inhibitors of Tec famly (e.qg., Tec, BtKk,
Itk/Em/Tsk, Bnx, Txk/R k) protein Ki nases,
particularly given the inade§uate treatnents currently
avail able for the majority of the disorders inplicated
in their activation. SUVWARY OF THE | NVENTI ON
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[0029] It has now been found that conpounds of this
i nvention, and pharnmaceutically acceptable

W@ 095061356 ons t hereof, are effective as inhi bi POF/ESWN5/011393
ROCK, ERK, GSK, and nenbers of the AGC sub-famly of
protein kinases (e.g PDK, r70S6K-1 and Ff
ng)he tmsaenmomgﬁug NI oS gawepEmeg SR Fuitable gy :

pre\Pm ] gﬁlﬁ egﬁtrl?] regc E%Pﬁnﬁ%o%gg%nv Qieg}’e%iﬁtgt?ieegémo ?tﬁcetmg
grmﬁﬁ'n‘i’cmlde{, BRERE na_ﬂﬁﬁﬁed?mmﬂ&cyl@dumh ﬁrrrma:lﬁpIGI aflainbyl groups,
accept abl e corrgo& tions thereof, are usefu
&

such aseaselybgllonxycabemignypsRch aviert 1?‘906?02%190931 ﬁBé‘Fi of

rd | udi h th
any A e eh R B e db o e aE | 5 20t STE
9- ﬂhé@ﬂﬁxréﬂ@x@@@ﬁé@@ (Emod) pardfintdtiyl gragspaichtae Hel\myi By gyl (Tr),

transpl antation, proliferative disaorders su

anddaindiet4 -mathoephenybiyetiaylselyé soups sueh %‘F‘F‘%Féhﬁ%Wi?TMs) and fers-
d t
o hFSRBT R CREREOSRF QRapdno n2 pectoris

circul ation disorder, prerrature birth,
arteriosclerosis, spasm retinopathy, erectile
Gentyal fSynthetio Brqcedyres Al zhei mer' s Di sease,

;ﬁp rf usi n/ e P}g{,@g h'ggﬁ"?%grgk?l kf_#eén{ Fea@ﬂ 1591%%)artmg

s provi ded
mat*aﬁalfs Iﬂblﬁg 'tlEB/ﬂ)'Ilbva{g @dneradingthods eﬁwproﬁedurem emsnom@y a@hrtlcular

espettod hegtrefont macgHin i HSBHIGAA) (PSRRI (DR I the r
wilF55e 5 i 0 ekl kT RS sr st Bp S RERRppEf using the methods

desBEEEFehh ONo $hsih BbtheNWtHbU S Ned 283 2hd Istartizen@aiatials known to
Descri ption of Confounds of the Invention: [0033] The
thope gtk inithe et ilowilk dsabeappresiated hiebwliae trricaler RATyTqd process

cor{mg{né %ng harg?o&%g%hgr%{m%s f r%%se (%gofr’lg aeuo%‘%lf E@E%ﬁ%eg’cflvents pressures,

etc 3 'allr:égwéi{ ofher Plockss d@)ﬁh@iﬁﬁ@eaﬁa@‘é be 1NGR unlb@s otMERisd3tited.
CO R2is -UnR; X1 and X2 are each

Optimtepenctimt doyidmRns oray Naryewidhths petiauisiseactntser splyent used, but

i ndependent |
St BRede SrsRyey kRt Ayt SOy Ee Gllipizgtion
pr Hgﬁ tuted Cl-6 al kyli dene chai n, mhereln up to two
ene units of the chain are optlonally and

i ndéqdéﬂnbﬁm]ﬂy,ws meih baeprhrént to fRse skilled in the art; qogventiopgpprotecting

groumbe necfm to prewﬁﬁ%\lln fdr}ﬁﬁ&%%wps%pgergomg undesired
reacN):fMRThe ch'ﬁ%%%@smta‘b%rotec&%gro &a parfté¥ar fubétionBERoup, as

n are each independent each occurrence
Weﬁfas Rmtasble cuheljgamd dort frgtebtjaty mgied@pmteqwnomvmﬂdmoym in the art. For

b d l'i ph
ex%\lqu %tﬁégérggﬁgéﬁggﬁg é{;uﬁs; éﬁ%&g 8‘;:(0 %%8%%8%%621??%{ "2fd ¢Scribed
in i’uﬁﬁ@rééh&%ﬂd@‘l\@ Wlu\‘,spp%tb&u@r@i dps B GrBmiEsygieeR, Third Edition,

saturate partially unsaturate or fully unsaturated

WitendlewcY ok, t 999y ahducfergnd®@s Sitérbtheretmt ons | ndependent ly
sel ected from

me n%?%ﬁng@pgpg%tgﬁ}?egsgsgpq %@ﬁ@? 9f gog'{nzlrala u%b p{ﬁparf a? hftrated in
ScHARERUTFhe iliféfifslafid Vb1 &YhbRAA B BfoWing schemes have the

definitions provided above unless otherwise indicated).
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5 heteroatons i ndependently selected from nitrogen,
or sulfur; or Rand R, twd occurrences of R

oxygen,

woroosma3seccur rences of R,

aton(s) to which they are bound to forman optionally
substituted 3-12 nenbered saturated, partially

are taken toget her BT/HS100&011393

unsaturated, or fully unsat nmonocyclic or

bi cyclic ri ng ha yJXg\O 4 heteroatons independently N-R

selectedof el, oxygen, or sulfur Qb ' OR® ks

-8(2- , R2 CONRRz¢ - SO 2N or A R
R |P§*Q2Ar\ or when G is - NR2,f adQ"‘LRS,

t ether with the nitrogen ato d he cyclic

groupk2 ' s, where s is 1 or 2, Zis CHae N, each

occugpence of Y is independently, as val ency and(

stability pernit, -CO, -CS-, - S®@-, -0-, -S-, -RRs-,

or -C(R5)2-, and R5 is UnR; Q and Q are each

In Sercbapendertptetedts BOSiry

wherein,up to two net

reagatttrL-th isdharahoxis 4ci

i NR' @B&al reaﬁ%

@uﬁuoﬁ a8lckiokd, Hea1R0,GB@S, Pr ethoxy, or the

ene unlts of the chain are

PeGEDRY | iye. LefotmabstrepsesentNR/droxy.
oD op e oot P GpRe ARy depénding on

the-dlﬁnﬁﬂ\ﬁopertmmgreagenw as is W 126% N0 thoss SNled in the art.

-PO-, -PX2-, or -POR -; and wherein any carbon
at R exagpie, @fhen &ris gl lnewtlhg/g@rup swoh tas chlerey pita mamiolnys

t th t f
e R bt ol Bhie et EX el Botovsn oy
equitients 6f a cddifdund OF F&HRIPECURY @G RerPHi LR, sAEh B difMBromethane,

- SOZ_

R6, taken together with the atoms to which

@,Bcg,ﬁ 1% out 4

they are

in the pregence of A axcespef kasel ﬂoy exanip¢ betuteen alut 6-amd mheuted

R T I T AN

7-e8e OBENbSIiGMH]SALM dAh&ts a8 iidhdle N, Nu(ﬁﬁfﬁ

fully unsaturated nonocyclic ring
trichorerpethensns, i harégmablondtlyans setraltyelto firannamd the diggenThe reaction is

oo AP FleEleg L emer e T8 105 g S AL edd Brayaprg for

abduk BQuAls hewm BAVLRD Kdurd o‘?%hﬁftﬁ@h%ﬁoﬁ dsﬁee

Qg

sel ected from nitrogen, oxygen, or su

Exempplanreagsnts leaBA im

ac e&y& qggr

met Wheg AR zuageh@LﬂiR‘G
repl aced by -NR-

and

L

icbriasl ohleo bxﬂudeunﬁﬂanmmllfmﬁ/-kﬁﬂonde and

dent occurrences of TR7; wherein T is a bond or
=C6 al kylidene chain wherein up to two

s %rcﬁr%%/h@ma | %@g A &%‘S‘Hg %Yde

coupt_l;@g@actm@xj@h is t—préIDj pondd%ﬂ)iby conﬁmmﬂtemeﬂi%@m) with

betwe%oﬁt 1 g-;é\l W@fgulv%\lp&co

inefRAithiént) O SLARAE W WdinRihy1fdahad

0034]

such@s bmzmealbbyk)xyhdpenehmn@hbsphoﬁIﬁm he)ﬁmerophblﬁihate (PyBop).

Thg W%ﬁaﬁ%@nﬁafy a%dugt%%gﬁeat

abouf@ Abuts
having 0

I n ot her enmbodi nts, ﬁfé

NRNR-

conp

- NRSO2NR- ’
mpAwndefacasbeiie éﬂéé—ok“ in an

int es%nge\l ofh co&fylmg agent

and Arl and Ar2 are each
‘sangrakredior gyt pglupsjer hour to

aﬁr%ﬂtll @ r&dskiby 151%%%165 {fcgﬂfﬁ)& ﬁllt ?e £1¥e%tlve

- het eroatons 1 n

coupling agyets, 1n<du@&gl=,ﬁ dl(Q’Dl(ﬂ?lHkﬂCIafrbodlfmlﬂB (ECE& 1n'€]1’06‘f ed

or fully

unsat ur at ed

[5¢4-0gndec-

i R Pl SRl g 60 ek ByBaR eyibimed with 1-hydrory-

7- aidﬁg%%@ﬁt(ﬂo

fur;

aiteliar gy R s vt

Iected from ni trogen,

oxygen, or

vvhereln Arl and Ar2 are each optionally
s u b"ﬁtel amitle douplmg of irffernredepe ((0E withake chrb &y tie Scidf L TRY;
|nT|s bog%é(or|saC1C;§aIkI|denecha|n

and i ndependently replaced by -NR-, -S-,

o®R-, -

- S2NR- ,

oo, -COo, -COCO-, -CONR-,
- NRSC2- ,

-NRCO,

-0-, -CS-,
- NROCR-

teRpYEHeS bR stogn avtivated esteri sishias gn
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-CONRNR-, -NRCONR-, -OCONR-, -NRNR-, -NRSO2NR-, -SO-,

-S2-, -PO, - PQ2-, or -POR-; and each occurrence of
w®RZoos40038@lependent |y - R, hal ogen, -NO2 or - CNe¢DOSHP5/011393

2. Conpounds and Definitions: [0036] Conpounds of this

invention include those described generally above, and .
N-htrexy sictininide (INHS) esierect dyynittopheydssters or i peifl #8idagole, which
~_and speci.es disclosed herein. As used herein, the
15&?%F%@&Fﬁ@1 trmedipgdsshal | apply unl ess ot herwi se

i ndj F f jNE 8 1ighee WrieRBinplelehyl formate, the

ch2%%%%#Qgpéﬁ%ﬁ?§kgggﬁﬁﬁgng%P%gghﬁﬁ’gicordgnceXMtl1 4
reactibe ciRebé patformeaby dissélving( 1) iradmgs ex@asSofbe spaggnt L—R”, and

Handbook of Chemistr nd, Physi c 7
heatipgior [ERAFPYITE gichrtyegn %ﬂ“hg‘? ' wad %trouiﬁ@bﬁ for ahau; 12,0 about
24}%5%.described in "Organic Chem stry", Thonmas Sorrell

ni v

ersity Science Books, Sausalito: 1999, and
" Miftefpreduddvidocal aQ)ga isotathandi sirifigd by Sprvemtional pgocedures.

Smth, MB. and rch, J., hn Wl ey .& Sqns,
For ysatpleoie produpiceag Pl &WS%WSW@P@ 3?%%??7 taken up
in ah AGNRE GRRE gci@ ﬁolﬁﬁ&? LS5 fidORFTPL ATheRss ggb@@ her ei n,
corpounds of the 1nvention may optional |l e _
subslérhativety, ebmpowaris of formmiae (I} canstte mmc%by Neadkyleitngs e
il lustrated generall bqve, or . exenplified,b .
companig efifoanuls (G48 agucVR i hydtagsn, Whigh LR RigPEFd frggrding to

SchbM&Nt +f N-ah?llJ ;Hre&‘ﬁogﬁ@{)@ﬁ:iaﬁir géhcfuht%ﬁb RenRbtigs£compound of

optionally itute used i nterchangeably wt
forhtila (Dhif adich &b by diogereditbibetwrenaboitt landdboull heqyayrdents of 2
the term "substituted", whether Eneceded bﬁ%the Lerm o
contpsynsl of fieifgrmdp LioR. 1 whichd isp leRWng SjURSBHRL G 10g¢ or bromo-
by dr | L Redind it Wichhis diBethylf id
Thi g%‘f@%?ﬁﬁﬁ gdlgﬁ‘!é’@fiw%‘gmgd cg%l u‘?etﬁg.owum esc S (S)t heer: vvly s%mMI °
in thé'Biesaice df ba@veapibomnlahy abmiigh dquivatentsgrfctrpngrbgschsieh 2
substituent at each substitutahl e posi iﬁn of th fbetween
potagstuplerabioxinen Trrals HisTeaion 3B BFETBITdiaha ERPSGHTg Pt betwe
StEMGEUY 0 ' ' bNBHRNG: until tt
abog B RO PTG e il & AR DT A0SR il the
13a&ﬂh§&kﬁ&ﬁﬁﬁgnﬁwn%§ﬁ§@ther t he ?ane or different at
every position. ynbi nati ons of  sulstituent .
o Iich Aaathsy Ve, S0 RR WBA OB BB E f s e e
esult | L ' RS 8f fo¥mula (T) in which
iy bpbieg sh RGP R Bhocth 2 epPlorARNE L itmuls () n whic
R! [&fy@fspeh0 conpounds that are not substantially altered
when subjected to conditions teg&llow or tT'

: heir :
pr obuiemicdiates 96 faraila D areprenasdbirgm rgadibiayvat ﬁ%é%%%w,
urification : : _hg n

mafiialy JEE e Aiie; e R gisfn BREuind R R DOITIS RORGHal, o
int&RBARENSE fBfmelh €1T) Gaprleparke By it wrocaipoilinstritsd mihemaB.

is not substantially altered when kept at a

tenperature of 40C or less, in the absence of noisture

or other chemcally reactive conditions, for at |east

a week. [0038] The term "aliphatic" or "aliphatic

group”, as used herein, nmeans a straightchain (i.e.,

unbranched) or branched, substituted or unsubstituted

hydr ocarbon chainthat is conpletely saturated or that

contains one or nore units of unsaturation, or a

nonocycl i ¢ hydrocarbon or bicyclic hydrocarbon that is

conpl etely saturated or that contains one or nore

units of unsaturation, but which is not aromatic (al so

referred to herein as "carbocycle" "cycloaliphatic" or

"cycl oal kyl "), that has a single point of attachment

to the rest of the nolecule. Unless otherw se

specified, aliphatic groups Eontain 1-20 aliphatic

carbon atons. In sone enbodi nents, aliphatic groups

contain 1-10 aliphatic carbon atons. |In other

enbodi nents, aliphatic groups contain 1-8 aliphatic

carbon atonms. In still other enbodi ments, aliphatic

T A ~ o - o, . ey o



10

15

al i phatic carbon atons. In sone enbodi nents,
"cycl oal i phatic" (or "carbocycle" or "cycloal kyl")
WO 2§08ne03s®@ a nonocyclic C3-C hydrocarbon or biPgTUSN05/011393
C8-Cl12 hydrocarbon that is conpletely saturated or
that contains one or nore units of unsaturation, but
which is not aromatic, th&che@meB single point of OH
attachnment to the rest of the nol ecul e wherein any ﬁ]/
i ndividual ring in said bicyclic ring system hgs N
menbers. §ui Pbllphatlc groups include, but
not limtgd I|nearLUf\ﬁﬁanched sub
u md alkyl , al keny®, al kynyR'
R'h“br dslt her eof such_as_Lcyehoalkyl)alk . N0
(c cIQhI nyl)al kyl or (cycloal kyl)al kenyl . Rrf 0039] The
t erm 'Riet eroal i phatic", as used hereif, ?23 o3
allphgﬁ;c gr oups wherein one or t car bon Hr&
i ndep naently repl aced bypgge or
sul fur, nitrogen, phosphorus, silicon. ﬁ]/
Het er oal i phati c groups nmay be /substituted or 0 WD
unsubstituted, branched or branched, cyclic o %C:%i7
acyclic, and include "heterfocycle "he
"het erocycl oal i phatic", or "heterocyaMg"

[0040] The term "hetergCycl e" ,H:NR&t er o

"het erocycl oal i phatic”, orl;ggteLecyer?c' agzused

herei n neans non-aronmatic nocyclic, bicy 8} 9{ v

tricyclic ri s“qnﬁ\mm whi ch one or noré :ﬁﬁg 38Ky

nmenber s ?Zggigﬁdemeﬁ tly selected heteroatom 1In
men

t he heterocycle "het erocycl yl ",

" ri-Theiferd ycwgbllphatlc or "heterocyclic” group has

nES®d ourteen ring nenbers in which one or nore

ring genbers is @%hgt@Lgmg@ntindependently sel ect ed
from oxygen, sulfur, nitrogen, or phosphorus, and each
ringg m the systentcontalns 3 to 7 ring nmenbers.
[0041] The term "heteroatont neans one or nore of
oxygen, sulfur, nitrogen, phosphorus, or silicon

whére ¢ inddparglentiyyepoeserds zheﬂoflmmg)gronp Su@g@rbrolsgt ghlgro, or iodo.

phosphorus or silicon; .the terni m of...a
A nggative mphqrg)egieqpugtenog 1sset}§%]ﬁe§ Qﬁoglaﬁ’ﬁ( 1E]b p8§1t1¥le]¥—charged

|ng for exanple N (as in
nn%ﬁ%ﬁ%ﬂwé@ FprrronI) NH (as in pyrrolidinyl) or
NR+F{rasan mtd&r&diam oﬂfumeda plyvt)n@readted widh)an q)m@ngjzonm@md for

term” unsaturated s used her, t-hat
xR BY ARG (ORI GHBiGRoAV TP it t“bt)zzt&jime salt
! G/II ﬁ!b
of fg?lfter g o THIs skrgf%lofl sotlrygllj:%f‘j/ g@tdg%teeslbgﬁgnﬂé i%(!ﬂﬁ}e tAbetween
abait Laghaboitel ddilﬁfajtahtsmf Wadonmandbinyioxireaien nn 8 tmlau gﬁu@m such as

ethgnp% tgl‘gte %ga%'lblglgpsotgplggl{y csolljllrllfﬂtcgt{eq) ét q,péhtﬁﬁ?tt %&F‘{?&%@ ai)out 24
’ b
R R e t%%z%“%t%?i.e The term

i haﬁtﬂ@@lrbe uidarsoold, thdtlin tH8rprocass bf Scﬁt@ﬁx&fﬂ afithia dtleerrprocesses
yl " used_ al.one or asgﬁart 0

noi et in
descgbgcﬂ Relpw, usmgrlgteggg@ate ( 1115er§;}eg;@}t,eaﬁ{[ g pan be Sétpgﬁgffl%&he form of
cli. t
e
neMﬁﬁﬁ?u@kﬂbwh@@ﬁkm@ﬂﬁﬂ&im@hemmthe systemis aronat|c

?Pg me%%'@g itaes:nr%ég A #\9 trlgﬁvln%ﬁmgﬁaglggf can be prepared by
coﬁtgﬁt; gt{gclg e(%rge f(VW{ﬂ ﬂ‘(ﬂﬁ tsﬁg{tg;r T%rt ¥in bhd \Quivaldr®td &0t one

ring systenms as
defi ned herei nbel ow. [0046] The term "heteroaryl”
used al one or as part of a IErger noiety as in
"heteroaral kyl" or "heteroaryl al koxy", refers to
nonocyclic, bicyclic, and tricyclic ring systens
having a total of five to fourteen ring nenbers,
wherein at | east one ring

re of oxygen OR®
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in the systemis aromatic, at |east one ring in the
system contai ns one or nore heteroatons, and wherein

we@awh/10636¢ i n the systemcontains 3 to 7 ring PENDS2085/011393
The term "heteroaryl” may be used interchangeably with
the term"heteroaryl ring" or the term

equiviletierfaanamming of frokm—Ay, whyte R is € adlkg iansingsy diluent in

ar al koxy,  aryl Qx k and.the |jke) .or_ h a
the R HEF BT B5FE BHA! AMIToAGIREE S Bty R B ah e

i Qb ' e TRE rélefién BUbsichllyenidgctadat
pm%ﬂﬁ@”ﬁ%}@%@“%ﬁ%ﬁ%ﬁ%ﬁbg?i trut eld" . Uf%%l ess ot hcervvi se |,
ambdkaft ienegbrate for betdrebreataiuna qeariar Abietouhout.tay etikthe seacHen 1s

Rt SR B g 30

' g hd WeQtkew t h RO; - Q( Ph)
m‘:@g’?’?ﬁe‘ﬁ% F}Sﬂ ’%’g?s%eﬁgﬁlgﬂge%ﬂﬁ%m; C(GHR) 1- 2( Ph)

2( .
optN@emaht yzesidbstinterrnedatai(Vh o)) isoeeetsd(with an apinegiang y

fonﬁtﬁ%mw &g)groy&ﬁ%%b%oﬁ(ﬁr_ﬁ)%iq @%’(g}g@é ;t:he:ak:m i}?}%n@@?ﬁediate is
iSSe ued ' [@BERYieen about 1 and

o AP B S A e e

about EEE@INIRR0f thERBiMN R)IIR”. - T (e@uNpR) when ag)ipp HLNR is a

s GRS 5 ek P T e
- = - 2 . .. . £
con R O e e B e R g

' betbdnabBit 50 T i) atwpt L @A foy betviesh iabentdd andahow@4 hours or until

-(CH2) 1- 2(Ph), optioEaIIy substituted with RO; or
the recfietHEPHpStE Y SREPISS subst i tuted with RO; wherein
each, Lndenendent (el ([PNESvieth B ishydflges ! & bepespared from
hydrogen, optional Iy substituted Cl aliphatic, an o
the Wpsiddsd intenthediafe-(§) we (V2 nsidg hetrenpmm formpie ngleesd peymania, 1.6.
. ring, phenyl, -0O(Ph). or, - Ph), pr ot Wi t hst andi ng
in plge of &g TsPENH AL Wéi,lcatt?ﬁom% s?ﬁd Rierpiiel R8RS
interm s bidnetle Dktidthd £igg 6N ichtl B8 bSened by
T R s S U S SRR oroup
reabtSorDWiiN g atide, fsacimssodoph bzide | whicks isgben followed By 22e
menber ed sat ur at ed, {) rti aLISI uns turat%or fu'v!/%
reagiiprdioprexide viegrasdipts (1), 9F tsi an be OpFREd Iy AR08 Y
he .s.ndependently sel ected from nitrogen,
am%?%‘g%rgﬁ%ﬁlgh‘lfur. [0048] . Optional susbstituents on
t he Agldgidtil i @etailiin Ptanlade velendtand K raserhydpgen and the
NH( C1- 4al i phatic), N(CL-4aliphatic)2, hal.gge
cartmn hegringriag substifpept 7&@] _iagot gt iae}éexm@&%&? foe@gﬁ, (1ID) can be
O (61~ 4al.i ol i hPRRkHyE LomPbund having a
e C4 Fat B e N R PR borbund having
pro@éctl _ ékfﬁdi’trpgai aitsrrr]lgatna lﬂml @fpa&a:{c@tmgu Oxehseful weageht if 20A3nyimethyl-
~aliphatic or heteroaliphatic oup,. or. a non-ar ic
18011@{021‘1)&;@11% COAGNIYERPOEBHP 'lhl%gﬂ@m’élﬁ hich I%Wﬁét?é)gﬁ%nt s
niand it hu Rk sibstd SikthadniayMb8sited 2-hydrox
mt%’inheél}a&ﬁ é’wgy@eifq?%ea&qg egr\g}g(ﬁgﬂﬁgn her eldré sul tlazl e © e
prépyPsloupuent s on the saturated carbon of an aliphatic
or heteroaliphatic group, or f a non-aronmatic
heterocyclic ring are selecteg fromthose |isted above
for the unsaturated carbo aryl or heteroaryl
group and additional |y Txcl uge foll owi ng: =0, =S,
=NNHR*, =NN( R*) 2, =NNHC( 7 =NMHCO2( al kyl ),
=NNHSQ2( al kyl ), or =NR*, where each R* is
i ndependently sel ected from hydrogen or an optionally
substituted Cl1-6 aliphatic group. [0050] Unless
ot herw se defined above and herein, optional
substituents on the nitrogenldf a non-aromatic
heterocyclic ring are generally selected from- R+,
'N(R+)2! 'C(O)R+! 'C02R+! 'C(O)C(O)R+! 'C(O)CHZC(O)R-'-!
- SR+, -S2N(R+) 2, -C(=S)N(R+1) 2, -C(=NH)-N(R+)2, or
- NR+SQ2R+; wherein R+ is hydrogen, an

uction
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optionally substituted Cl-6 aliphatic, optionally
substituted phenyl, optionally substituted -0(Ph),
wWopiosamssl y substituted -CH2(Ph), optionally PCT/US2005/011393
substituted -(CH2) . 2(Ph); optionally substituted
-CH=CH(Ph); or an unsubstituted 5-6_nenbered
is jdieceto S irogen vidhe pebjesigeocienngng a@f%“&{é\’} ol ipgRfthalimidyl

gro%? {s %oafgr%rgg? g {%?{%egg%lhgrdlsa? ng ?&%?ct an%ll i gﬁ%ﬁﬁgg{é of formula (IIT)

inv@ﬁéﬂmgﬂ@@m deWo i ndependent occurrences of R#,
on the sane substituent or different substituents,

t akénitegedin offormuleED4n svhid) Rt gnd i @R hydrogerraanglsn by
oreeipd Phftation e ArePPie 8 ith e fbh ot piiiniue SARIECEE

treaﬁggﬁ%g{hﬁh&ﬁném cycl ic ring having 0-4 heter oat ons
i ndependently sel ected fromnitrogen,

sul Tuan, alt[:m@aze} m@mod@rﬁ ayntheiss ﬂl injerediasnot REmla (BRdp vhich R’

r,ou o n NH2,
s s5Reln Hn b ProRaen gy ot it %dﬁtfﬁbi%ﬁtﬁ%é@?ﬁa
mtcﬁm%hlafé%, - OH -0(C 1-4 aliphatic), -

-CO2H, - (Cl-4 aliphatic), -OQ alo C14aI|phat|c),

or hal o(C 1-4 ali phati CQ/\%* ipteach of the

foregoing Ctali phati C grou ofs R+ i s unsubstituted.

[0052] The term "al kyli dene”'chain" refers to a

strai ght or branched carbgvichain that may be fully

saturated or have one or nore units of unsaturation .
follgmed bas deprotgstipasispofn frmakHiEhe o Feinpgupteging grgup, L'is a

S S0l SR LA 08 el 190 g n
intd@mefatedsf BANIA(VDis Msutilofdt Prepirifigd @iy offidtdrmediatee(TE) m)whlch
are taken together with the aton(s). to which they

thetstarenghewistryrabihareenist morkeadiby thepsstislt istseecifcaly (R Gh ag well as
satur.ated, partiall sat ur at or fully unsaturated
forl?B?P&E‘% ppie ]g]falkf? %lﬁlgp A Iatﬁzﬁﬁng 0-4 het er oat ons

' nd?g}ﬁ@&lgmdwn&%ha&& 1% if EnmacRidWiBgBetweex Mg 1 agd about 2
sul fur. [0054] Exenplary ri ng‘?3 that are fornmed when

equivalents dém@mhsdnatedéfdhm zemi@rsdl nR@qums ngthaig), 1thheopre%1?§,e of
ot her var ablesmlarl t S
o 60 AEF ST HORRE RSl S PRty iy 2 Raction s

w@&%y%m&teada% o t8Hperdtufe élfﬁetxlvd:dﬁl doek 60°C kil eft@ht mo‘ Sagfor
I ndependent occurrences of RO (or R+, R

bemy,n abdvel 2 wad bdyit@4dionis, e iyl desf tepedipntia sléqstﬁ;ltlﬁﬂsa?onal?léte The

o i 5 P A S P AR S e o

foﬂﬁflzbgﬁf C}éiru%@ﬁll:ﬁt&tmggrcﬁﬁﬁ)ltlﬁgﬁ@ vﬂﬁ&ﬁishﬁﬁcélld}i femoked by
nitrogen atom forma |per|d|n 1-yl,

trepiimmat with an eid] suchras mﬂmgaqehc agidy| gr oup and b) two

|nd penden currences of +, . R .
R L e R R L D
1ntt31ﬁnéiii'12fté ?\Vlz‘gﬁn ﬁ?s@%c@r%rt@ﬂ?o&é‘ﬁf&lﬁed RERL(VET): Wi t h bot h of
ose a forma ring, for exanple where a phenyl

group is these two occurk en-¢f' RO are taken
together with the oxygen gt omgst o which they are bound
to forma fused 6- nenbered oxygen containing ring: It
will be appreciated that a (dli ety of other rings can

e LR R 8 ST e e v
tyﬂ]@a{lﬁ" Iﬂéapr | acgtpl @igs%'Tvﬁlg AREMRIie E\hl) i REAMISInt! for\WRaGHle,

eac e I's bound and that "t he exanpl es detail ed
tetedigu@fiate indic praseanclefibase, foeetample sorumhydssjdeunTheggaction of

ot herwi se stated, structures dep| cted herein are also

meant to include all isoneri®d(e.g., enantionmeric,

di astereoneric, and geonetric (or confornational ))

forms of the structure; for exanple, the Rand S

configurations for

nt

a
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each asymretric center, (2Z) and (E) double bond

i soners, and (Z) and (E) conformational isoners.
wab@sabsse, single stereochem cal isonmers as weCT/US®05/011393

enanti omeric, diastereoneric, and geonetric (or

conf or mat i onal) m xtures of the present g(?g‘?ound are

(VIRvitithi (BV h@r@@%@tmeﬂﬁ@ (s Ayniesily nopoas
ST A I LS8 Do

polaf et 0fth bymethiah6ls SThetrbastioh $etypicalle condsitted at alteasperature of
deplcted herein are al so neant to include conpound

betvdeatabaitf (0 toabguti 190¢ ﬁefobbeé%m:@w@f 1 g algput djous, of until the

i.Sot o caII enr.|
o A OB L PP o Y s
proJeﬁﬁte@@@?@R}fde% 11|17r)éﬁﬁélﬁlzﬁ8 obforfeW @I.um or tritium or

the repl acenent of a carbon by a 13C or 14C-enri ﬁ.{q]tratedm

carBomrateetedintenmediaie(\l 6gebaprepaied Tom anexiene i

s are sef ul I "
Sehggie Gy 0% Pt o e S TBER Bl A i Gt (V)
usn%fba ﬁﬁﬁﬂ@kﬂ@é PRI RRUAGS is QAT usuldesibe phpdragion ef abi-ghiral

above for conpounds of forrmula I , \- / is X2-Xi , Xl-

confpoondsoffoimylatls, in certain enbodi nents, conpounds
of formulae I-A 1|-B, %rchla' are provi ded: [0058] As
al so descri bed general for conpounds of
formula | , R3is - Arl, or RZ and Q -R3, taken

t oget hek W|th th Qgen atom for 2N
grokp: X/s V\,herse : 1 Orﬂlé‘m @
occurrerte of YRs indépendentiy, as vaPehdy an
stabil hty permt, -£0, CS- -S2-, -0,3-S, -NR5-,
or - C(R5)2-, and RS i 55(9059] In some
enbodi_nment s erei nt'the cor']‘lpound has the fornula I-B,
Gis - NRR and QL is -C®HOR’Gis CcO and QL is -NR2-.
In further enbodi nments, ﬁ(ls -NR2 and QL is -CO-. In
yet further enbodi rrent§ 1is CR4 and X2 is CR4 or N
As LchQr@rQﬂn %‘t’ RGe ylétﬁm‘é@ets %Bﬁ%@&b@ﬁfﬁﬂt at Rabton@eqhivaRAthbf a
npoun fornu -A-1, I-B-i, and I-Ci are
chn‘@tﬂ Oxirﬁm. 1n|a-1ﬁm}-pdlar8111ueht Sﬁch B@ﬂ@@}le bhtoilmiﬁe te fﬂ)’@dﬁhﬁe nts,
G is NR2, R3|s(¥ co %f formtr ture for
2-hydymxyprgpylpmpe; 3. o7 ﬁacttones FYPéca SOBBIA AL EOOT teperag
| & LORIBs@ntisHy Sonfpiéle. The
beripfy o 1,5jd il 3B 8 8D e SRR RS Qutifi) onf
1ntémi%diat633 1s&§hlﬁczl1}y@eactéd with apsilight akeeks off diz¢drz-butyl charbbnate

I-Ci - 0063¥ In general, for co ounds of fornula |
(comngerty GRsb e R, 4020k 41 39 A RS, By Atpo2en anosphere
enbodi ne t "
the preseppe : fn t%aefﬁé)hsfﬁn{yldd'a{: lE'to Vfd%vml nﬁﬁgéﬁg& é?tehﬁed]iate (VD).

Th%abﬁéxﬁﬁ&gﬂéﬁlly&oﬁd@t@bﬁﬂ an{tﬁd:ﬂtyelﬁp‘&iamrwfbpbcMm hiyout 8 to about
replaced by -O, -NR-, -S, or -CO. I n ot her
24 bawsdi nents, Uis -CH 2-, - -, - CH2CH2CH2-

i %gg %QW%E%%%M@@%&% atNyis shd@g?d%%?eme D.

- CH2CH2CH2NR- , - CH2CH2 Ciariapel | CH2CH2CH2CHZS- ,

su stNttﬁed gragp s Iectedfromtetrahy riyra(-hyl
pyrrcﬂ i dinyl, piperidinyl, piperazinyl, m)r'bhol [ nyI
t hi ogr;ﬁ phoI [ nyI pyri di nyI I m dazol yl, phenoyl , or
cyclgo gxyl, or R and R, taken t oget her W th the
nitrogen atomto which they are bound, form an
optionally 16
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substituted 5- or 6-nenbered saturated, partially

unsaturated, or unsaturated heterocyclyl ring.[0064]
w@\300dae350 bed general |y above, for conpounds oPCT/OR2005/611393

I, and subsets thereof, QL is -CO, -S2-, -NR2,

-NR2CO-, -CONR2-, or -SO 2NR2- . In sone enbodi ment s,

The@totiested @@moaz%jl@k)octanNRﬁ-conHMy arrunotr@@n@ NEpfirst rqarcted with
ot her e

the FRBYSFORIeLoNDB BHASKUR RO T His oG 8 conducted
by ﬁﬁgﬁb&ﬁgﬁgﬁ? to a%cﬂd%hﬁ)rﬂ@mﬁ' Bhtadtiftel (O ih! dt tRBone

up to two nethylene units of the chain
equail’aifne, qmdsfembty bﬁmaédryabandl amdj@qwha @qtuwlenf@ off aie aetivigiing agent,

such @jhp@nyl Chlﬂﬁd?ﬁ oxa%iﬁhleéggn ars@fﬁ}gnc dlluﬁ}_t? Wlﬁene
beng%l@ﬁ og&e ﬂ}!é’ Ef@é'%achon @Sﬂ&ny con H&ct@l’fa‘t a t_enﬁire’rature ranging

fromiabore 80 anp abauﬂidﬁ °62tfomborut { Hieninutes wrabno#%hm m,vluehbthe
units is optjonally substituted with one or two
reaiiogjs sehstapdally caPfher ei n each occurrence of R6 is

| noppende E‘ﬁlbﬁ?@?&l&%ﬂs %g\kallygadecpfo ABiPhasiOhixdtiye of about 1

occurrences o nd”R6, taken together wth
equitident bOthe ahdinedipahe 6 e forar zeplbtug’rad infegnediata, which @mtacltnayted by

substituted 3-6-nenbered cyc het er ocycl
stangay propetigese rdryphasio XYy 58 Feeriaba, PHRHIE DY éSSPéﬂ%g Sin

an %‘ %@8@? dugﬁ ad &SF%&%&@éﬁdogddlﬁ%%&I&%S so‘h_ﬁt’ L onth Cl_&an

excBstiBHa}e, susth@y seiiunghydsotide dr p@assium Bydroride gortferablypstoat 2 to 5
errbodlrrents R6 is R, -N(R)(R') -(CH2)1-4aN(R) (R ), -
equialents alyasss) 2N(R) (R ), -OR , - (CH2) 1- 40R

-NR ,

G LR Qg o
caﬂ%ﬁﬁﬁed\&ﬂ the phBeric@Ta cbﬁplwfg agentt slmeh aal 8 bound, form

an optionally substituted 3- o{ksaturate

dw@eluqxalqagbo@nga@q@%@%l (éxdlmenhv&mm9 piyigappdiimide

(R Pl S B Ao BBty

(Pyﬂﬂ%@honaﬂ\)u'd(oﬁt ined- MM)h@ﬂ@)(yﬂ- ﬁﬂBMHBmazﬁleHlﬂ%tbﬁs described
2t but yl ghen , cyclopentyl nethyl

|,
abqvg(fplrtbpymldq;wp fermedjpfeciid) ¥ arbo NIdK ﬁnp@t another

e B il SR TR BE s 3 cont

perfdvifetidyi dhaang 3‘64 HI) Yo an hARGERH ester,edot descritedabpyar y
enbodi nent s, roups are: abed mn o U W aabb

cC dte emtesqnng@rm ljis rqmcmed @ymﬁnﬁwd@éoq&ﬂuﬁa tQupeV ke Rng

i o SimitedfY) g SenTRP AR R FoRitng brbup T RS ileaty

rerf$valls BNecaph@itavith ARid susPdserifiieroagait eid) providingthe acid salt
substitutable nitrogen or carbon atomis substituted
of thietittenmestige. Fbe eciil selbpbintremedisted LY } eanchescopyertadio the free base, if

deielory B SeH e TR e b g geif bl Ch, ik ggoter
exampPl€; is d8nvenfentllyremd+ed ‘t@/‘"hydro genolysis 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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pp. As described generally above, Arl is optionally
substituted with 0-5 i ndependent occurrences of TR7;
woL@saowssl is a bond or is a Cl-C6 al kyli dene B¢EUS2005/011393
wherein up totwo nethyl ene units of T are optionally
replaced by -NR-, -S-, -0, -C0 -, - OCO, -CO,
-C0CO-, -CONR-, - NRCO m SQ2 NR- - NRSOZ- -
CO\lRNR— - NRCO\lR— OCO\lR— -NRNR-, - NRSC2 NR-, - SO\/@
of

& - PQ2- r -P(R—; and each occur
\Km)/ emderhlplz fgdrogem—NER,—or CN/Tn
certarn enbodi nents, T is a bond or is an OptI0n||Ql

substgi tuted Cl1-6 al kyl7| dene chain wherein one or two

met hyl ene units are optionally and independently

replaced by -O , -NR-, -S-, -SO, -S-, -COO, -CO,
-0S2-, -NRSO2, -CONR-, or -S2NR-, and R7 is R or

hal ogen. In other odj nents, each occurrence 4

i s _independgntly 5 abéyl, -OR, -SR | -CFB,W%?“
-SCF3, -F, -d, I -By, -COOR, -COR, - 2

O(CH2) 4N(R) (R ), - O(Ch2) 3N(R) (R ), O(CHZ)ZN(R)(R”Q
-0(CH 2)N(R(R), - O CH2)4CON(R) (R), _
(X LH3IBEER 1) ddrdi) in Bxafph) aZlﬁ?dJ]}i@Rb(}ﬁpa;re the@@ebted intermediate

J)CON(R) (R CON(R CH2
o AR L B ST A SN o

equ1Ya&§_ré3 ?ﬁ(f%agi&%%ozw ]( E&%ﬁ%&l@% §M%%N%%§L%yé@&%s¥  for

2 CH% 116 S (ReB} { B 1,3- acéiﬁﬁégliléziﬂ)ﬂby%cgbxd% {oRin)acidic aqueous
solQlR)n, 1n\(;kh@p12§ser@g gﬁ)gi)uff)@z@pggé%?& %lph )y:ts émiél(yg)h(ygg{gﬁn pﬁosp%ce. The

feaot%?qu” WS E‘f%‘%ﬁosbﬁ Véeae %ﬁn% Aldpha ?tgﬂg)??u% ngl%g each

deARfY T80 8f Ay BrbskyldiéiERensiedibley irhthd paghict, Brbannayl-3-
optional ly subst ituted Cl1-6 aliphatic group, a

azaBigeloihbé feethnsone 81 eomerdy - laﬁuzyltn@ﬁwr@r ated, or

f ul unsat d .non cli.c

o o LS TRRREY S8t BAPR AT R g
d1c%ﬂ§c@ (cd?ﬁm§ﬁ!l|§/f(B6e)2© f@rnexﬁm]a?e 312 ereéhlﬁﬁléiﬁ@ﬁlﬁder a hydrogen

parti al unsat ur at ed or fully unsaturated bicyclic

atmidsplyers yrsthemrdrsammgf OrBisition enesaltceretyst indupEda dit ]WC protected
intgr?rltq%,ﬁaﬁqe) C’L{))?cé- %\Igélgl%?c?&?a zgﬁjX&%e % é:gﬁpgl%lfhcg%c%d %{t—lﬁlﬁn&teﬁ The
re 'i:ﬂgﬁa% t%ﬁ%%ﬁdﬂ&tﬁz@ aft bidli e Seratus fbbbduttingy absue 72 hours.

oun an optionally substituted 3-12 nenbered
Firdly Lihsheddiated is |cahﬂayted| mathtaurme edcesorfof eample aklgesh pheuwds

AL oL f BRI 5 5188, Ao e
of E@aﬁﬁ@obln%%g §ita1;/Et BIRSHE the ?Mﬁt LR the BRdb éorfﬁ?guﬁubn véth high

en "t oget he h the nitrogen atom
stef@spacifitys e lekampleaupo teexretie oZ>9%1.Chhe reaMIOISISItEDIQalb’r

cogch@?egfagg%c f%{eg&%%tgge forcggsou’lc %@p gge%ilcydrs &P uniil re\éctlon is

sul?&ﬁéla lggsrp %5512 R adg@lﬂgg, (?Sadfffr{iﬁ-% ?mgi;ﬂ)gngl? %{Bﬂ&ag&fm in

pottiotsi Foil ex@niple, |1nt€rﬂ1¢d1:[tt@96&9¢oﬂ¥wted:wmnam rrdsaquoriﬁmrcvﬁﬂtranomum
[ -A-i1i, |-B-ili

formaty pf ahonk 13 fsgheut %@%Vq%erﬁﬁqgﬁ@t% ’fﬂ;?? S% it gbogy 36

ho%;rgg?rg%cﬁi&tn%rﬁﬁ somﬁ%f 9P é{ 318 éautqg%qhﬂqﬁﬁﬁmﬁiﬂldmmn formate is

addédD The 4b¥&guent-ad@EldR can be Nﬁﬁeﬁi@ afteNRsifiAr interBOR MR product 5'
-NR SO 2-, -CONR. NR -, -NR CON OCC]\J(r

can kiRpNAEied by sRVEEINRI procedgass, Su@@é ‘allkalipgexiragspp. | of
-POR -; and wherein any carbon atomin the one or nor e
met hyl ene units is optionall {8 substituted with one or
two occurrences of R6, wherein each occurrence of Ris
i ndependent|y hal ogen, CN, NO2, or UnR, or two
occurrences of R6, or R and R6, taken together with
the atons to_ \Nhl ch they are bound, forman optionally

L T Y 1 I T 1




cycl oal kyl, heterocyclyl, aryl or heteroaryl ring. In
sone enbodinments, 2 is a direct bond, or is

WO ¢@sReRse , - (CHRG) 9O, - (CHR6)QqS-, - ( CHRG) qS(E)RUS2005/011393

-(CHR6)9S(O - , - (CHRG)gNR-, or - (CHR6)qC(0) -,
wherein g is O 1, 2, or 3. In certaln ot her
e nbb@mmétnmtlvmeth@d R’f synthgsi®) (:qnnpo I)-\x}r@ REIP: ared by

coup%%@e stl%%ﬁwﬁﬁc&ﬁ(émlﬁ %{{f@‘ww @TM&RQ of

forth @R BX) sk Fatadlin Aek¥de F. or - NR(CH2) 1- 4COR\ or two

occurrences of R6, taken together with the atons to
whi ch they are bound, forman optionally substituted
3-6- nmenbered saturated,gparkiral |y unsaturated, or
fully unsaturated ring. Exanples of such R6 groups

i nclude,., but are not limted to -CH20OH, -CH2 ,N/Y\r‘\l—R“
OEt, -NH2, -NH(Me), -NH(Et), ( ) ,OR® g8

- but yl, NH
¥ Rt hyl emFﬁyFls, i Sepr 8 | opr opyl ,
NH( CH2) 2NH2, - NH( CH2 150
, - NHSQ2phenyl , - NHCOCH2C( (BZO but yl ,

5 - NH@OEH2NH3, - CH2QGEGH3) 2NH2, ~NHCH2- i mi dazol -4- yi- (@)

[ 0070] For conpounds of general fornmula I-A-ii,
I-B-ii, and I-C-ii, exenplary Ar2 groups are the sane

Th@mat&mmsf Sthsme Fhie Wpﬁ@ﬂlyAplldl(cmdqm)ielg‘fﬂle apsde ¢puptog enditions

[ Q07 In_nore prefer
despnb aquve ,‘fort e {gaci‘]l,pnr ofr tﬁe garbRxy 1cfaf:f'd‘[ (ﬁﬂ[lﬁ%vztgrubtsnh(fcgﬁga
£ b§ deprote@Ak by intermediate of
b JRSFouEe s h%’%%%%‘éﬁ%fsﬁ? 07 SPPlolenat by imermodiat
10 formdudr@)n T is a bond or is a Cl-C6 aI kyI i dene cha| n
wherein up to two rrethyleneu It are optionally

repl aced by -NR-, -S-, /%g\ —ﬁ‘bz -0CO-, -CO,
- 0000, - CONR- , NRpQNH QR éozNR- - NRSC2-,

- CONRNR- , - NRC(]\IR— - -NRNR-, - NRSO2NR-, -SO-,

-S@-, - PO, -PQ2-, or -P%{) and each occurrence of

R7 i S | ndependent I y R, halogen, -NO2, or -CN. In
wheesr R apresamtscadi aneine Protecting gfoWond or i s an optionally

bst Cl-6 _al.k d h
ot Ry PEIRER 2ot Y] P RO MO G e bifing
15 ma@&ﬁﬂlsﬂﬁsﬁ% &Mcecd)gres an&iBEaeustS-the alﬁ@atlon ﬁ%thc@%ﬁ.ons %crlbed

or -S2NR-, and Ris
abdned zmgém using alierheliveaishestingavelldnowadn thase deifledh wh@ﬁrtTﬁ or

I Sol nde%ﬁnéilent(k;; C?.I’F%e S gr\éw an inti%fdiate 3

O(CH2)4N(R)(F€) O(CH2)3N , -Q(CH2) 2N(R) (R),

-0(CH 2)N(R) (R), -Q(CH2) 4 ),

-Q(CH2) 3CON(R) (R ), - O( ®2NPICON(R) (R ), - O(CH

2)CO\I(R)(R’) -C(ONR(R), -(CH2)40OR -(CH2)3OR
(CH2) 20R\ - CH2OR , optional®y substituted phenyl or

Wh?% Eﬁo%n&%%?p}ot?%ﬁ%ﬁ% é%l rfltlr% Qeg (% W&%&(SCPOOC'[&HG 5

20  withNiRS68 rotectlr@@%dfp therbﬁﬁmlﬁr@-ﬁl)ﬂerﬂmﬁﬁ)l(ragen of the
- CONR( )1-AN(R (R ), -COQ( GH2) Mdm(R) or -0SO
azaﬂmyclqm@n@ gronp. REeteetEs GewRsa ang P; osemyugh that they are
QoccC 0
e T R
be ABELET BN SRbGTtulthg theipsteged dmﬁioltMszedlKD@ﬁ mtﬁmeﬂrate (IV) in the
optionally substltuted Cl-6 aliphatic group
res3tigndaspidbadchbene G dbepreppation of mgﬂna?@aied@tpéawdﬁ intermediates
ul | sat urated nonocyclic ring having 0-3
25 fl‘ﬁ%‘?@ﬁ Q{BOI’TB i ndependently sel ected from nitrogen,
oxygen, or sulfur, or an 8-12 nenbered saturat ed,
partially unsaturated, or fully unsaturated bicyclic
ring system having 0-5 heteroatons i ndependently
sel ected fromnitrogen, oxygen, or sulfur; or Rand R
, two occurrences of R or two occurrences of
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R, are taken together with the aton(s) to which they

are bound to form an optionallysubstituted 3-12
wOoreebaoBa sat urated, partially unsaturated, orP€TUB3005/011393

unsat urat ed nmonocyclic or bicyclic ring having 0-4

het eroat ons i ndependently sel ected from nitrogen,

oxyhperet amgtherwhdtiued oi{sorctr@gsm qmrrmun@ﬁ of fermia (P veichyRy s

d hyd
R T A L e et R D
-(CH2)N(R ), , or -Q‘ali pBeitdnte G[ 0074] As descri bed
general |y above, for conpounds of formula I, I-Ai,

I-Bi, IC MA-i-a, |-Bi-a, I-Ci-a, I-Ai YN
|-B-i-b,% B-i-c, XL and X2 are each i ndefendght | P R
mj,@nd hus A, NH- B,

R\ H B | V- As Wﬁms o fo%/l |

V [1-A VIII- IX- , IX-B XA, X1B, Xl -A,
X -BRXI1-A, XI- (Pﬁll_A and XlII1-B are providgd:
V- AX)- Al V-B V-B VI VIT-AVI-B VIl-BX-A X -A X{.

Intexinietlia @Gﬁ)ﬁﬁ}f confaigerehiral centesy ascbepoertcidy fergherprogected
.and .subse H}] eof, x is 0, 1, 2, or 3, and each
OXIfOE IRRR i s independently hal ogen, -CN, -NO,
or TYNEally, kﬂielﬁ?eﬁia?é (Ve IRRALIRIALSith BetlvSePaboht 1 @hd dbod nd
R1 giroups, when present, are each independently
equhiyalergs) efﬂ;he Iwairmgaamermpdla‘@r(m ip asnethartdilugntesiich as ethanol to form the

progbdt). drtgaeiatsd LY Ser b5 nbnlieddh sl i Priugh s asight motar

exd%&@&i‘)ﬂl%ﬂme @ﬁéqu %{blud'e@}'ﬁ the rbhéebinixtiebiprioJettle adddididof the
N( CH2CH3) 2, - NH( CH2) 2NHCHB,
ox1rd‘ﬂdC<T)he Ircqntlolpysl t)lplcalNH(qﬁldng@ el aignpeygtyre @f about 60 °C to about 100

°C FRI;IF)%CI—IZ‘%&? é)t;:,ﬁ%q gt(fr%,t%dnl?lﬁﬂ&qﬁac% ﬂl r outp gilyac%%plete

Thﬁ qbt‘@tﬁtb% qsoﬂecﬂﬁfé&@&aﬁfzﬁh&?ﬁoﬂﬁ%@ﬁ&@ Mﬁﬁén@ as the free base or as
teroaryl, cycloadliphatic or aryl. [0076]

an dadcalt.bed gener ally above, the thiadiazole, th| azol e,

b IR PTR RS RLN L GO GRBLH PR RS GE e POR CELier i
1nt¢9’ﬁ1 Yighen q}ﬁu#ﬁ'fe?af'l%’ch%g Cewi‘thgﬁé:&ceﬁ% ﬁﬁmﬁﬁm Typically, an

epend’ent ogen, - mR. I n some
aqlmmm sh oo sf thRémg‘redmlﬂR Iésr cmn%mlng |ab0hépie¢qﬂewﬂdny of a base, such as
phat |

hydr ogen, 6a|

sodigndidrPXiden ipwrn Vs H%%hycggﬁﬂﬁowgtaéﬂmﬁmde is
t %IH 8lntbMediate 1.
co@%ﬁ%&ggﬁgs {afeggéir)%l}l 1a a‘tﬁ)luﬁ? g%ﬁ}lfﬁ‘zla%h%caf%@&ﬁaﬁ inttPhediate
Thé héaBtloﬂ/isﬁkypl&élBr co‘ﬂ{ﬂua%ed étl &Bmphﬂahtré\pf bative®) abduk DG, and about
I X- A A. X .

108 ﬁo@etwqq abAut beroabont ¥ s 55 valikhe sefcHBhissohgantially
cmgﬁl'e‘ﬁ! 1, wherein @ and Arl are described generally and

'R stibset s above and herein. In other exenpl ary

enbqiik pattoinodeasarteaglic adid (WEDb caadﬂyl ppricddy pro@dses similar to

and subcl asses of co%unds R a

i

t ake
thasp grnorier imihe Atqrpareingyugyere! 4t éfﬁfe’P@fcllﬁSt H00, 334 2471-2485 and
de&h%%’lnt%%{(ﬁ? '§el&'§l or N, sis 1or 2 each
occurrence o 'S I'ndependently, as val ency and
st alihkiréageme LM-R?, E'CQR3, 1-O%, H NS Pand HNR4R5 ﬁe availdfe
or -C(R5)2-, and R5 is -UnR , wherein , and R5
commereialcer ae tragidy Brcanteq ba&@véﬂémaoqeﬁmﬁ &@%@%ﬂn starting
a? alasses above and herein. [0078] For conmpounds of
r%nsula VII-B, in sonme enbodinments, QL is -CO. Li
further enbodinents, R2 is H -Cl-4 aliphatic,
-cyclopropyl or . In further enbodinments, R is H 1In
ot her enbodi ments for 20



conmpounds of fornula VII-B, R4 is Hor -Cl-4
aliphatic. In further enbodinents, R4 is H [0079] In
wo eooshemssenbodi ments, x is 1 -and said conpoundPtEESA05/011393
formul a selected fromformulae VII-B-i or
VHB-ii:VII-B-i VII-B-ii In certain enbodi nents of
VI Fuhér dstailyregarding Riecific neactival cogditionppndpthegprocqdyres for

sqQne enbodi nt )
Prepang quﬁ%sﬁ?tg 1Yg cqﬂl}?ougx? ?f t%&inver%gll 3r ﬂte%eglatels %&% i 2 nt S
desc‘ﬁfbea/iﬂ t'h@eka&lﬁleybaobv' QL is -CO, Rl is H halogen, OH
CH3, Ris H -Cl1- 4 al i phatic, -cyclopropyl or and R
| s Aetcordmm-m aangthorbaspect, iRe m\@npp]@)promdegz pracess Lo greparing a

5 com@ q) lla%aimi I tl < e't_i %q%ctnfé'{hég)%ceswomapr{lasir%gﬁe
f la V-B-
3?%?%@8%1 1] %Ef%%tu%eqmy;:rbngd?nentsl ! Ifor

conmpounds having a structure Ol aWMB iii, Q@ is
“(OHRBV , - (CHRS) GO, R?QI%-(%HS(O)Z-,
-(CHR6) qS(O) - , - ) IR (CHR 6) qC( O
V\herelnqlsou_'(_ HndeachR6|sF€ -
N(R(R), -(CH)1ZT ), (CH2)1-4C_(CH3)2N(R)(R'),
-(CH2) - 4CH(CH3) N(R) -OR, -(CH2)i _4OR
-NR(CH2)i 4N(R) (R ),
NR( CH2) 1- 4COCR\ or - CH2) 1-4COR , or two occurrences
of R6 er 1 L DRYrepfeBents
me%‘ﬁfﬂ%dmfloﬁ# a%ﬁ’g%gl{aqbﬁaw%ﬂgg%%gt@% 86{5231% %wrrg’ﬂbe red reﬁ
HOS@(to;Rét&d partially unsaturated, or fully unsaturated
rmg In further enbodinents, Qis -(CHR6)g- g is 1 or
(aheearéng & compoundoRfermula (V) 1- AN(R) (R ), - OR ,
-(CH2) 40R or -NR(CH2) 1-4SO2R . I@® yet further
enbodi nents, Q is -(CHR6)g-, g ljJis 1 or 2, and each RO
is H In still further ( HQ2 i s -(CHRQ-,
qis 1, and R>60 is ' thef embodi nents of
V-B-iii, Arl is selecte r riangs a - qqg as
descri bed i n paragraph [0067332 above, whereint is O,
1, 2, 3, 4, or 5 and wherein any Ar,1 ;is, bonded to
@ through any substitutabl &BDtrogen or carbon atom

and wherein_one or_nore hydrogen atons on any
w1tb@ts§mppu%9f‘@rmmar(9@en or car bon atomis substituted

with one or nore indeperden ces of TR7. In
further enbodi nents, §{ further
embodi ments, t is OHM or\2, aWa &ich TR7 is

i ndependent I y sel ected from hal ogen, -CN, -R,
-Q(CH2)0-5R, -NRR, -0SQ2(CH2)0- , -NRSO2(CH2) O 5R,
-NRS2NR(CH2) O- 5R , -S2 ) O5R, -CONRR, -COR,
-COOR , -NRCOR or -SO2( -5R . In yet further
lﬁﬁpﬂg 'arE%pr%undr B formuRel)eet eﬁﬂﬂﬁ dr@fﬁredisoméﬂtheredﬂ\l - NH2,
CH2CH3, - CH( )2, - NR11SQ2
15 - NRTB@zw(emgmfurth@cmgy@ss; somp@s@qﬁﬁsﬂnu & tﬁf) 2,

b 5 e in
stere@segjqﬁyﬁprfts%aﬁ q,eglv%tﬁértﬁ reo %r?n ]gu 3 g V%EQ{ %%@elfgf d as
form%@ -S2NH-, - NHSO2- or -O- pis 0-3, and Zis

sel ec ‘ed from alkyl, and vvherel n one, or nore carbon .
at oiﬁmamadditwral uthdmapero;' thevention BQViges mpragessfar preparing a
furt d| 1l S2 4or 5

compp )g,mzu Q’Se %ptR ﬁ d2R %?eﬁrﬁgd V\%{;hrl é‘orﬁnucl)% g) ora

SisSREPRBrBt, WSprat sZr bisk ﬁﬂh eddalihy a sotpdrdutféormula (IV):
20 Salg\ngﬁﬁago.s I'n yet furt ere eﬁbold)l rre%ts t is 1 or 2, and

one TR7 is -NRLI1SO2R', NHSC2R', OR', F or

10
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A .[0082] In another enbodi nent of ArJ1l, ALrll1l is and
t is Oor 1. [0083] It will be appreciated that for
W@ opsaom3ss as descri bed above, certain additi oPel/US2005/011393
conmpounds are of special interest. For exanple, in
certai n exenplary enbodi nents, thiophene conpounds are
provided where Gis NR, Qis -GO/ FNHCHRG, q is 1
2, or 3, and conpounds have onejo | ae XI V-A,
XV-A, or XVI-A X V-A |QOS I n other
enbodi nent s, thlophamb—eo oupds are provi ded where G
is NR2, Q1 is - CONR 2-, N
and conpounds have one of fgenulae XIV-B, XV-B, or
XVl -B: XIV-B XV-B XVI-B [008K] I n other enbodi nents,
t hi azol e conpounds are provided where Gis NR, QL is
or a SalPtherS& with SERBpohd of fdsmda EXT)3, and conpounds have
one of formul ae g(V [-A XVIIT-AS50X X-A XVII-A
XVIT1-A XI X-A0086] In o reﬁﬁodlnents t hi azol e
conmpounds are provided repﬁ is NR, Q is -CO\NR 2-,
@ is CHRG, gis 1, 2 or 3, and conpounds have one of
formulae XVII-B, XVII1-B, or XIX-B: XVI|-B XVI11-B
XI X-B [0087] In certain gXbodi nents, for conpounds of
formulae XIV-A XIV-B, XVA XV-B, XVI-A XVI-B,
to pxaifle Aconpoundmf fapylp (A, or wgplt pr gereiskmar Biererfx- A
conmpound vari abl es are sel ected from one of more of
the followi ng groups: a) each occurrence of Rl is
i ndppemdediticyl dudpeaeshs hal ogen optional | y
substituted Q Qaliphatic, - -SR, or b)
eacﬁh@q:lumhmm@@aﬂioxmndescome%ﬂiém Wem ?65 Sﬂma“y

admws?%@cffé) a pa'\kea_]fgli'&&?ln ofﬁﬁ(ﬂﬁgﬁ%%&mo&"—@mh

phdﬂﬂﬁ@dﬁhﬂ%ﬂ%}éﬁﬁmns M GEReirtdtiapd apthle patiént by any acceptable route
- NH( CH2) 2N( 2; R2 is hydr ogen or is. UnR

of Erdmmlsnratumudwludug, b@moghmlted;p;@@p:g rectal, vaginph oppal. mhalec{ topical

onc@‘%wgs Rt R e - B o

%gﬁlzn on&kﬁ@"é%ﬁigégﬁa& aspedtkARHRSERIIPIS directed to a
-, - (CH 4NHCH2-
phar(lﬁeezmalmmmm comprigig @mi_amm@qz@t@lly- agpRf LG cqurier or

r.oups .ar

exGhgipe B B iR et e AT ot ARV B Py D or e
phﬁ&faf;&iﬂcgﬂ}nXdceptﬁb]!é%ﬂ't ehapovlf, OptipRiIB7Z blib)h' phaﬂﬁﬁq@hﬁd:al Byhpositions
hi omor phiol i nyl, pyridinyl, imdazolyl, phenyl, or .

magycoh‘rrahls)tb@r therepeRtigrddiar fomml@émgtaggés rfeieswct h the
t t om.t 0. whi ch..th b
opt IERERaCEsR oiniehivsns f B SnaRHEN vy AT BB
t1le%ehﬁ@411;y>éfféa§@et AR Of a B6mpELFRALdfTIR Srdsdie tBRARmMTbY

rrng; each occurrence of R4 is i ndependently

phhy@cmgaally—@jﬁeﬁ’ablqﬂahtth@eofcm ypicaiy, saciopharmesguiiral cogpositions

B o el s A s

abéﬁ@(tg'@%ut%% %Rvkl%h%d C%Pe{ékilﬂs”g?&m atzout 10 to about 60% by

weldiRf GFhe beh@ORNT. or -NR(CH2)1 4CO'\’ or t wo
i S CByeSOBa S O PO apes i U R RRE R &Y

coﬁ’ipgsﬂ&ﬁt{ﬁftﬁéjmventlon. 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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saturated, partially unsaturated, or fully unsaturated
ring; g) R6 is -CH2OH, -CH2CH2OH, -OH, -0Owe, -OEt,
WO DiH3/100380H( Me) , - NH(Et), -N(Me)(Me), -CH2NH2, PCT/US2005/011393
- CH2CH2NH2, - NHCQO2t - butyl, phenyl, cycl opentyl,
met hyl, ethyl, isopropyl, cyclopr opyl - NH( CH2) 3NH2,
regar&l%ﬁibﬂs))&iﬁhﬂn of N GHR) ﬂNHtheuhceﬂlldG]@pgmom fdr a particular ‘mode of

NHSO2pheny| N but
adnm@e@%f mwltmmmogoofto‘é 9@1%9‘1 in W‘f"“ﬁ%‘“ﬁi‘lﬁ&s
lat¥¢ from, fc
Adcgg?fal étrhg ?nrgrgﬁlleﬂéts Bér silcllf ﬁo’rﬁ%orsngcﬁ'f aijéjcorﬁlli‘lgrciadlg -avhi a(l) 1 gm or
exafipl®) Bignan) 8O yBaubai0k] St duiSIMabIiy8i maycm%ﬂmhvmaus;ramon,

comgg;ggglghf}g\égﬂgg&? éﬁﬁrglgg%n%%,se o geci) ﬁé&e%?z%lgtgn ?ﬁ esggzence apg.
aﬁ%fppé‘“%cyh %ﬁﬁgamon ?@B}t W\Rﬁs &OWth§%norea Mhryland

ogen, lisring a,
(2000) land H.C. Aﬁnser et.al. pBl,zarddz,cezftfcal PosagelForoms apd ,Dmgl Q@élvﬂtytSystems

1, 2, or 3, and each curr
7" Eﬁ@@p&ﬂg@ﬁp@@Wl@@r% Ry hite, ] more arylar@,j:—;rgg%

Sy eyt s RS € e%?&@?mm“tmﬂy

acceRtabie caksFhéIRdg, butﬂe(ﬂd?hﬂﬂ%l(d?ﬁﬁd-?foﬂpwmg (1) sugars, such as
- ( CH2) 3CON(R) (R') CXCHZ)ZCO\I(R)(R')

lact,@);q;@m(cpgq qqd)suctogg@):@t@ph suqh@sEpIERIC ch &Qt)a@d{cgrch 3)

A G T R
carbd)@rl?e)ﬂ%fﬂballﬂ&e) ethy c(éﬂ'lﬁ)dkl?\l Eﬁglagé(ll)léll_?zs;: f&?rﬁtbl( ®) pRwilered tragacanth;

(S)H@@ﬂ@@ﬂlbfmmo 5@1% 3H8) eXmmea@e Pl 8s Qﬂqepeymﬁgl)al%@umt%@ry waxes;
) oﬁls %19952{? Jétn iPLRES sggcp&‘i“ dHow: Opo%eséiﬁé bAl (ﬁnf%foﬂ B&m oil and

i azo co or nul ae Xl V.

SO}JszEer;iﬂlf(l%I nye%.ls @u(tlﬁas]promﬂéheﬁg'ljlcoll (1 bppolpaial dugh as glycerln
substituted EP and conmpounds of f rnula

sorbiielomghnijal e glwethps}eeef ehieel Q) cetomy/Fiches R fPf(ée and ethyl

wher
e G T R ¥t Sk Lundhe B0 B0 glupinun
hycﬁBfédBe('l s) :!ilgmﬁc%b&?](l6)’py@6@°neﬁéeadateﬂmmnmmls salfrey (18) Ringer's
onpounds formul ae XIV-C through Xl X-C each
solugon(i redes! @fcoml (29) phevbglerbuiiRpsq %tlcrﬁﬁd?l&sb@ﬁ) ofher pegr-toxic

congiftiified el triteppleomtllE . o, e

@Imac@f@@ﬂ)g%osﬁﬁhs 32 MR‘e.ntm@bd%@MﬁaﬂE}@r,epared by
- CH2 - CH2NR-, -CH2CH2CH2CH2O-, .
thor@rhbHEGHR DMLY mixipg @421@&113@@ rrmpoundcgihs proenies pith a

i P R R # Ry o

de SRl @8 ?i‘éslu}tn}‘?g%%tﬂﬂyﬂﬁéhtﬂﬂ%i@uﬁ@bﬁﬁhaﬂﬁé élmped or loaded into tablets,
t et r ahydr opyr anyl , pyrrolidinyl, piperidinyl,

cappufres Eills myd the dilse psmg icpyventional praseawiss pad qUIBPERtdi ny| |

| 42Ol e RN L P I B o ARy AR ino

unfQ¥EEe 601 MTRNeRRMMNAbdaYe oS trbﬁststtsd &ym@zﬂl}ﬁdmﬁi’% @nhitduitable
saturated, partially unsaturated, or unsaturated

fomfbjsagotga@byu, i.e.i ergh vodchniobdug & predeterningd qpantity of active agent
ca]@%%feﬁ%g ae l )élgéﬁe%e t&%ra%%utﬁ%lffegth% %1&%\1(“ HBmbHBn with
ongé Bpﬁﬁ}é[adﬁmo?ﬁf hils: Fot Skighple ALck i) ADkARE F6Fn)s, mayt 63-Eapsules,
tablets, pills, and the like.
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4CH(CH3) N(R(R), -OR, -(CH2)J-40R ,
-NR(CH2) 1-4N(R) (R ), -NR(CH2) 1- 4S2R ,

WO NRSDMBFA- 4COOR , or -NR(CH2)1-4COR ; and t iBCODUSI05/011393
2, or 3, and each occurrence of TR7 is independently
-Cl-3al kyl, -OR, -SR, -CF3, -OCF3, -SCF3, -F, -d,

-1, In- alirrefen@ﬂm’bpdm@m?'the pl&@ﬁa{ze)muﬂmp(@'oﬁuons of the mventlon are

Sulta]decgw 1@szrg§1c3n %%@%@ %&}’lpOSI DR &t
o EEROR B Forr K GELALOINE (1, 10260 ?n‘ﬂﬁ% drages,

povaddhs terdnutes oz ersplution obelsugpenswm rR)J( #uepus or non-aqueous liquid;

or a@@p@}ﬁq@gy(g)q( (;rr s%atgcé%(mqs %%FN{’?S@E %ﬁwgl%é\ﬁgw ?nd the like;

each Wﬁ%ﬂﬁ Ngxr?)w&saﬂwunt 9%'%61%58 B}er%ﬂt invention as an
- ? or -0OSO 2 [ 0090] " Ot her subsets
aotllved:rigrekheﬂthose conpounds where Gis NR2, and R2 and Ql-

t aken togeth th the at _ <
boquleflgliT ﬁﬁl%%g"oq-,%rﬁb %r?@Pr? @Oaggoélﬁlpdosacg? 0{{% E;S%,Lﬂ‘%&gpsules

R PR bty i it

corﬁﬂmmmiompmmb ofithe prezemt mvcmtnodeasl therestive BgraliddRand emgloiRROre
taken together with the atons to

phigTac M- MsPR R SRt B SOgER EOgeandicaisin bhosohet.
Opwwgﬁfﬁgﬁ@e X}?&%}F 01‘?8%08%6%?%@%%?%&2?5% rise: (1) fillers or

extendead lsmmmltes,qnmmmm bBIMcEsIe;elactoaﬁp eumds;e, g}ueose mannitol,
rovided where. Gis NR2, and ﬁ
and/ggakigie acidi 2 bindersaiushes P’@bmreﬁ ﬂﬁ@@%ﬁ%a a $e$3rtwr a

A e

dlsPﬁlteLgraﬁﬁgl dgentdfRic b agéhagarocalbiﬁﬁh canboﬁHRD[)@&Q@] tapmcawtarch

alg%@géaﬁ?é%&%@@rgg%ecﬁﬂ%% i O#Qéfis?m such
t

as éa?% Eér) a%ré)rgtl&h&cglte%?% S?lgl\lg\,gé &&t(}ﬂ mpou nlgs hav gﬁ%@ M

weffngf4@Eits| sueh &éévyltaﬂﬂoﬁughldl@ﬂ glyc)éi:dl‘whdﬁo\stekéta‘tél (Hlakdrbents, such as

XLVITT XLIX LIT1T LEV LVLE X LX LXI%{HE)094 In certain .
kacémml/%ém@mt? eley:dShbtseys.srch &y Rlciin feArEgRagngpium
s N7 50,00 g5ALA0H S LB BoEhiffe teor 10
colBMﬁ @ aﬁ&tngﬁﬁffe@@a@ﬁ%lly substituted -Cl-
Qall ati ,, -SR, or -N(R) 2; b) acftll i
occBﬁIe@sﬂ:@ge@ﬁ, wmngstg@}wéeétmﬂe%aew RS flavoring and

ol S Py ey SN

phaﬂrﬁb@ﬂt@l compidsttidhs b fe invkntion ( Sk@hlg BE pha2maceutically-acceptable
-(CH2)N(R') 2, or Cl-4aliphatjc;
antioxidants include: (1) water-soluble antioxidants, such as ascorbic acid, cysteine

hydrochloride, sodium bisulfate, sodium metabisulfate sodium sulfite and the like; (2) oil-
soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole (BHA),
butylated hydroxytoluene (BHT), lecithin, propyl gallate, alpha-tocopherol, and the like;
and (3) metal-chelating agents, such as citric acid, ethylenediamine tetraacetic acid
(EDTA), sorbitol, tartaric acid, phosphoric acid, and the like. Coating agents for tablets,
capsules, pills and like, include those used for enteric coatings, such as cellulose acetate

phthalate (CAP), polyvinyl acetate phthalate (PVAP), hydroxypropyl methylcellulose
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d @B is a direct bond, or is -(CHR6)Qg-, -(CHRG)qO,

-(CHRE)gS-, - (CHRB)qS(0)2-, -(CHRE)GS(O) -
WO e@SIREBGNR-, or -(CHR 6)gC(O -, wherein g i s ELT/1IS2085/011393
or3 and e) Ar2|sr|nga b, e, f, g, h,l,],k,

r , cc, dd, ff, jj, U, pp, whereint is O 1,
phthﬂ’lats, meihaicryhcp scid- ioihacrgkic acsd aviergepiobmedrs, weldupaa aC?@teed

i GATS P A Saispe RASrny Y Bar o) g,
cellulcc:)csj%%_etate §,10_01Snca)2 I MERS), and € like. OS2-, - NRSQ2,

, , and’R7 is R or haI ogen. [0095] In
cerlfdksired; therphemasdirticaheampdsgions @ﬁﬂtﬂm d@nbfnvqunm@)éalso be

for 1o RO Io¥ G SIS Hgg o0 isciedy S GAE G aeBecaey of
exaﬁ{plg%yﬂl%ég;)}gﬁﬂerﬂ%ﬁﬁgltdeﬂul'&k’éjfn%?ﬁ C'_é?ﬁip@ﬁﬁﬁls orldtler foghi%r:l"

N( CH2CH3)
mamdesmzpmmd/ommmyoeph@pﬂsopyl ) NH( CH2) cycl opropyl, or

RIDETCEM e N R

optlo?%ont%%% Cégn%%s\ﬁ%' aad %ﬁ‘ay ) f’oﬁﬁl(ﬂ%fﬁg)@g ﬁllge% @l?iﬂ' ;release the active
ingfe@iRy BNNyRoL) prﬁfere-n(u@]—&)m@ Rlal)‘.alg poxjmn@f ih@gasppgms@naldyactgg

Opthn@ﬁpggl %{%% aye )(ﬂ@qp%)r g%%a)%s OFG %{%_ﬁél}élgr@c}s%on’s which can be

used(lﬁgm Igcgjﬁnen@&bs{a% A Q\%{@ Thé"élﬁﬁ/@ hﬁgré’dwrﬁ can aﬂ;o béi m micro-
e) Ar2 1s ri ng a, b,

]
endapsulated footoh, 1ffafpprqp1r1,ater1tb lonp pr mm@tbfethﬁ abovesde@cnmd GZCIPEﬂﬂtS
3C1 lg]gar a?gmg%;{gre%nce tgr @gg%]&ﬁg@] Pt gl?@%ggien{))ﬁ%ay &f
Bbh 11y tableQnfelis RoBmlilsions, solutions,
ﬂlu&% 5 R 2t )ca y- lable

)2N(R)(R') -0(CH 2fr\f (R(R),
susp@(s@hﬁ) stﬁiﬁd(eﬁa)i(eRX)rs SudB(1ichid) GaNE R)r(lﬂ'typlcal y comprise the active

1ng(@p.mt @%@éﬁg&ueﬁ@% ) CO%IR%@%QI ot%%t ‘?ﬁé %ﬂublhzmg
age}%h%;d' e&fﬂ;lﬁﬂe Cﬁ%ﬂ }yp:ﬁ%)dl g}%@l(aﬁohol e‘hﬁ"zarbonate ethyl

s Gl berBOEDRPIS fropyINREERER, 1,5 COIBR(EP, ol (5.,
cott({1\|§§§(dlg;é;%l_l|2 ) 1%? N Rée?méqhve&?%t%%&%)s%sggg& sf rgl%:ﬁwé,rtetrahydrofuryl
e s 5t s ) BRI A ot
Sugehsionsg lih yddaudmsta the hetyephgmagiknt, hﬁ@@@]]ltairrsuspaﬂd[ngﬁgqam such as,

enbodj nent s, r the thi op ene._and i azol
for@wxelfenﬁqhayl%x moﬁeawi @10?1%0 dpet ygﬁ&?‘t@@%ﬁ&ﬁ@ ngamman esters,
R e R SO D3R neAfEAr and tragacant,
andChitiatdspligéofc, -CN, -COR, - COOR, -CON(R)2, or

hal ogen. [0098] In another enbodi nent, of. the
i nv éviernaiyely; theipharmacqutisabgrmpasiiqn; © 0% fis<pTeiionre formulated for

b t
IR By A SRR B bty ity
inha(aﬁHR@xhﬂ@pmalWﬂRﬁ)ﬂﬁk&bnno(f @ﬂBEr)aan(c@)a@owde( @iﬁﬁ)oqﬁs(pﬁ))mons are
CHRG6) gNR-, or -(CHR 6)

gelzera adgmnﬁtﬁgecg%qa‘g p{ﬁlhkgo‘pgn %ehw F%gsr Slllc?]@%@)metered ]dose

T

- NR(DIéd) dindibilsky oy mhalbﬂéﬁﬁﬂéa PESRRized container, the
-NR(CH2) 1-4CO0OR , or. -NR(CH2)I-_ 4COR. . In further
phmgtptw@h@q;np@mm,s pf ﬂga m@q@gmwﬂl typically comprise the active ingredient
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[0099] In still other enbodinents, X1 is CR4, X2 is

CR4 or Nh, Gis -NR2- or -CQand QL is a bond for
waeorsowmsss of fornmula 1-B. In further enbodi mePCHUSIRS/011393

is a bond. [00100] Representative exanpl es of

conmpounds of formula | are set forth below in Tables 1
andmsii2blegiropellah)eddids JighloeodifluErmeibens ta¢hloiivotpmesthage,

. Formul a. 1 : QUI NOLI NONE- CARBOXAM OQUNDS AS 5- HT4

dlcg%é]éf%&%‘_&%n%@ i @%éﬁ)ﬂb_" g ﬁ[‘)Elé CNPENTI ON Fi el d of
t he AlipRakiy %eT%%nhQé&ﬂEél%BmWsiﬁbﬁ £k®d it the form of a capsule or -

gui nol i none- carboxam de conpounds which are useful as

carfridge4mede; dpit aamgdg, fiost gelatieoinprisingiasempound gbthe invention and
di rect t har maceuti cal .conpositions conprisj :

DY G ST e B pRB e araGe R R s R s, by way of

exdffalihdGseWr sB-@venti ng nedi cal conditions mediated by

5-HT4 receptor activity, and processes and )

i nt @herecinpewasls of gfedhvdntion paeplae be gdmindsicred tpoidstinally using

State aof t Art_Ser ot oni 5-hydroxytrypt am ne, 5-HI)
b el el ST S o B HRUPIS B photid Srte
invieRfi HERUL adbi e LORY perldRdafloh BnHaABerS SUER 84 proBy1eas!slycol,

systemand in perlpﬁeral systens. At |east seven )
polyuthylepe glyod! rsenadewaticnazacynderlloans2-hnsseind b likel @nd irfcorprated into

and the jnteraction of rotgnin with these di.fferent
apﬁ@g@w&f@f OSliYerh Rt AR ioRE Srcipreats inghide eeline agrnts
emfutiedrs ANBLuARE ey 51508 Blsuch AR &IcAh Sl cobtpfdskidns ifdesired.

Interest 1 n devel'oping therapeutic agents that target

spedhé ifdldbviky foremdgtions ilkustratg pegesentative pharowkceutical compositions

characterizati on of 5-HT4 receptors and identification
of Pie EESSR B cal agents that interact with them has

been the focus of significant recent activity. (See,

for exanple, the review by Langl ois and Fi schnei ster,

J Med. Chem 2003, 46, BagmGatibn)ExantdllAr ecept or

agonj sts are useful for, the .treatnment of disarders of

S BB Ectgin rapeyied forhl ASHHEAN G prsael AR Lo i

di sorders include irritable bowel syndrone (DBS),

chronic constipation, functional dyspepsia, delayed

gast nigeedismd yi ng, gastroesophageal ref |[Amoditsease

( GERDy, Ugastroparesi.s, post-operati ve |$ us,

inté%?ﬂﬁﬁpégggﬁdwﬁﬁgPPuction, and drug-thth&ced del ayed

t r afiactose (sprageitdiet]) on, it has been suggédbeuigt hat sone

5- Hi4, S8 GERLMar@GONi St conpounds may be jgsgd in the

treatnent of central nervous system di sorders

i ncl udi ng cognitive disorders, behavioral disorders,

MO& A} SH AR Spro8thrd THRY Ec‘ﬁeﬁF afe(’LHHoﬁ%hl9fble?ME@ Bi{Mhen loaded

fun . e broad utility of pharmaceutica
ageriiits armetligaitimenpSulel(260 g eptanpasitionpdryeapdudsy. 5- HT4
receptor agoni st conpounds are in clinical use at
present. One agent, cisapride, that was utilized
extensively for treatnment of notility disorders of the
gastrointestinal tract was withdrawn fromthe market,
reportedly due to cardiac side effects. Late stage
clinical trials of another agent, prucal opride, have
been suspended. Accordingly, there is a need for new
5-HT4 receptor agonists that achieve their desired
effects with mniml side effects. Preferred agents
may possess, anong ot her properties, inproved
selectivity, potency, pharmacokinetic properties,
and/ or duration of action. SUMVARY OF THE | NVENTI ON
The i nvention provi des novel conpounds that possess
5- HT4 recept or agoni st
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activity. Among other properties, conpounds of the
i nvention have been found to be potent and sel ective

WG 2045/ 1d035@Cept or agoni sts. In addition, conpouPdBUS$005/011393

the invention have been found to exhlblt favorabl e
phar macoki neti c properties which are predictive of

good bioavailability uﬁmmnuhabnﬁﬁmmgkﬁiration.

Accordj ngly, ven provi des a conpo of

For HEstifcapies b ] Hm i uaton garBGEReE FpUov™:

hydr oxy, Cl1-4al kyl, or C1 4al koxy; R2 is C3-4al kyl, or
C3- 6cycl oal kyl ; R3 is hydrogen or Cralkyl; R4 is - 1
S(O 2Rﬁgmd1entsC(O) R7; R5 i s hydrogen, ClABaiuayl,

C2- 3aka#—saﬁs%+%H%ed—¥w44+—43+*y;—6$—3a%ke§%——ef———
- CH- (fydmppynd opfhejiavesiion,| ky| R5 and RE°{Hken

t oget tgarchor m C3- 4al kyl enyl ; and R7 is hydr88erg

C1- 3aljgys sté?Mﬁé Wluiosr @ phar maceuti cal | Yy gageept abl e
salt qQr so or stereoisoner thereof. The,invention
al so ﬂﬂﬁypﬂégl%ﬁﬁﬂ%rnaceutlcal conposi tion C%Hﬁ%|3|ng
a conpound of the invention and a

pharnaceutlcally acceptahl e carrier. h ntlon
al so S ya_'gﬁwtlp%rg@l,eﬂ@ are 6 ded and then

condlt d

PogRangaet SRS Sl o e ;‘?a%d ﬁ% b Hhdlatin

gast r aiapsuds (00ahg o f catpositiva peetdpsdleg.onpri si ng

adm nistering to the manmal , a therapeutically

ef fective amount of a conmpound of the invention.

Further, the invention ) d of treating a

di sease .or condition aé@%gﬁg%g mﬂiﬁk%gHT4 recept or

act Cdpdufesi for arahmdimini stratibre aregiréyadedcasplows:ng

adm nistering to the manmal , a therapeutically

ef fective anount of a pharmaceutical conposition of

t hey] fon. The conpounds of the invgptifn can al so

be H%g%ﬁéé research tools, i.e to Stuéﬁﬂﬁlnlnﬂlfa

sysCeimpoatid sethplieention for studyi ng theuhmg|V|ty of

oth ordi ngly, not her of
%ngggg éﬁﬁ&éﬁﬁﬂ%ﬁ%ﬁgﬁﬁﬁégﬁtlon prOV|5§s@a nmet hod of

u5| tpreh BOYESSUnd of formula (1), or a M¥aceutical |y

acceptable salt or solvate or stereolsoner thereof, as

a research tool for studying a biologic st e

s amieBresentatiyie Fapacdiues T i arediens P{MW@E@HY% Q@Cg]%ﬁ@lﬂgn loaded

t he IS al system

e R IGMRERAIR SO Ao b Qo2

determ ning the effects caused by the conpound on the

bi ol ogi cal system or sanple. In separate and distinct

aspects, the invention also provides synthetic

processes and internedi ates described herein, which

are useful for preparing conpounds of the invention.

The invention al so provides a conpound of the

i nvention as described herein for use in nedica

t herapy, as well as the use of a conpound of the

invention in the manufacture of a formnulation or

nmedi canment for treating a disease or condition

associ ated with 5-HT4 receptor activity, e.g. a

di sorder of reduced notility of the gastrointestina

tract, in a manmmal . DETAI LED DESCRI PTI ON OF THE

| NVENTI ON
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The invention provides novel quinolinone-carboxam de
5-HT4 receptor agonists of fornmula (1), or

w@basessut i cal | y-acceptabl e salts or sol vat esPOF/US2005/011393

stereoi sonmers thereof. The foll ow ng substituents and

val ues are intended to provide representative exanples

of vari ous aspects of tﬁﬁﬂs&l&tmﬁﬁmmljhese

rep ative values.are inten further define

such %ftcga]aﬁr‘ﬂa‘“‘é%atho&taf? RSB &Stf%lPéXFm ude ot her

val H%%ed‘i?énté imt the scope of the invenAndimtLi a

speeH-e—aspest—ot—the—tnventon—RE—+-s—hydrogen;

hal Gpm@ounboithe jnventia®l - 4al koxy. hi ot hed ®gecific

aspeeig RL |s hydr ogen, hal o, or Cral kyd)m r RLis

hd en or at@ or Rl is fluoro; §1IS br ono.
oﬁlﬁ’éﬁaﬂg’re% 8% i ¢ aspect, Rl is h?/ Mgen hi a

speEoMmYBﬁ’HethneF@OMé 9@3114\@#6{% or C3-6¢y oal kyl. In

anosaﬁﬁnﬁdaeé‘dxfyhﬁﬂ@m%h, R2 is C3-4al kyl4.5mg
sentative groups include n- propybg |sopropyl

651%@teﬁfftte§/l and tert-butyl. 5 hi A48t her
speEalfcl c aspect, R is i sopropyl . In yetl#ither
speetrH-e—aspeets—R2+s—E3—4atkyt—or—C4=5Scyctoatkyl ; or
R2 is |sopr opyl or CA-5cycloal kyl . hi a specific
Ec pat] Wh@actm-lee‘cﬁlynt suaxchwﬁ@plhﬁme&m pessed

2;2 g}‘l a;igI ﬁZ@%” glev%f% (g%ggl}}y Rg‘he Solution of

@1 LAl llé&ﬁtlpﬁﬁxe?p@ﬁh fHeCreﬁﬁ owd¥s,lafid itk is then
speC| Ic aspect, R4 is-C(O R7 erein R7 is

hydpaﬂgechthr@ﬂgh?;a]N & yll4 mcshpiy Si sigve. e gramdes sppreflgded are dried at

t R4 hyd
1" ShioRs g psest iboveny oh o e U, S By en or
t
R e e TP

spedof 6¢ rm:s]p 3. sicRd) ars IGHEIETd whibe granuRp. Adtegmpying.dhe mixture

&1 feeson gy pecmc?gffgmapﬁ? gl TRASE:

Cl 3al koxy; or-CH2-pyridyl. hi other specific aspects
R5 is hydrogen, Cl-3alkyl, or -CH2- pyr| dyl; or RS is O
hydrogen or Q -3alkyl. Mﬁemfl c aspects,
R5 is

Qr RS is rogen or nethyl; or
R5 iTgb}egﬁcfp{)@r@ﬁgc&rg%lsp{gh?%amW (fth‘ tgﬁ?wﬁlt her specific
aspects, R5 and R6 taken together form (CH2)3- or
-(CH2)4; or RS and R6 taken together form (CH2)3- . In
oneh@aﬂiemts the i nvention prow des a cohpolumd of
f0r||U|| & \. rern—R-tshydrogermr— = lel aspect,
t he Gomponnd g fﬁﬂ%‘(ﬁ“&@% a conpound of f orh & (1)
V\heﬂ\&ﬂcfch/s'teBlmecﬁdl(D)oﬁRG hi anot her asped mg he
|nv kg @ conpound of formul ) wherein R
%ﬂgf%)rhﬂ?@{@%e i nvention further provi gge{sd a corrpound
of SéraRGI281d T) wherein RL is hydrogen or R2 is
I sopropyl or C4-5cycloal kyl; and R3, R4, R5 R6, and

R7 are defined asmforrmla(l) et anot he
as p &epresemativeRigesdurs; The sgredisnty a{%‘gﬁ%ﬁﬁ]ﬂly ”1385li gl then
(1) cﬁﬁﬂe‘%k&i‘ to form tablets (440 mg of composition per tablet).
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Rl is hydrogen; R2 is C3-4al kyl or C4-5cycloal kyl; R3
is hydrogen; R4 is - S(O2R6 or C(OR7;, R5 is hydrogen

worogleBdal kyl ; R6 is Cl-3al kyl; and R7 is hydrpgEOSmN5/011393

Cl-3al kyl. In yet another aspect, the invention
provi des a group of conpounds of fopnula (H): O
wherein Rl is hydrogen,FdRRulaio , and R3, R4,

..and. R7 take the ues
shomggrﬁc??@lt@ﬂ?ts é?FoOffF‘aagPBmﬁ aq%gaggg{qp@@ﬂf &' The
chem cal nam ng conventions used herein are
i || Ingtadzangsd for the conpound of Exanpl Amoughich is
des
| -i g’ﬁ‘PB‘ﬂRﬂ oBShe IeRLioN i hydr oqui nol i ne- ]é c%r boxyl i c
aci dofngtar | 3i

, 5i @}ngar[r?eﬂayéjgog&mS (ni et hanesul fonyl - h{gyl -am no) pr
opyL 8- azabi cycl of S*. | Joct-S-yljam dfi2 accor ding to
t hel&iP%Nom sof t war e, orovided by MDL I'AfaEmati on
SysMmgsesiwnistdaxal ankfurt, Gernmany). The & gnati on
(I STBR'5R) describes the relative orrentatron of the
bonds associated with the bicyclic ring systemthat

arepdepl ot ed . ﬁocc'e ied El“gg ﬂlgge%i%?f?rgﬁﬂggﬁghlgr BRnEQIRRAWhpressed

i s atternatrvel €110
endeg) foﬁn[a&ﬂ@l@é@xyd fbleret1sang sfitdnapusitione phylabket)i no) pr o
pyl]-8-azabicyclo[3 .2. 1]oct-3-
yl1-1-(1-nmethylethyl)-2-o0xo-1, 2-di hydro- 3-qui nol i necar
boxam de. 1h all of %B&ﬁ%@?ﬁ%% 19%; the invention
depi cted above, the ‘TTTOTTG_C%T"D'Oxam de is endo to
t he Aasepingival mp@@amﬂmtm@on Rarégaeed arfoltews:i on may be
made of the foll ow ng compounds
I -i - 2- 0x0- |, 2-di hydr oqui nol i ne-a3; boxylic
acig&?‘%{ﬁ&}f i ?,51 )-8-[2- Adnbi
hy dCoxipond ofthbamestibf onyl - met hyl - ami nol).popyl | - 8- azab
icy 1] oct-3-yl} am de;

Faflllc %d - oxo |, 2-di hydr oqui nol i ne-%§§ar boxylic
aci godigmsthleyideR) - o [ 2- 0g
hydwyyl@a(abem hanesul f onyl am no) pr opyl ](H&gzabi cycl o[ 3

} am de;
| -i soﬁ)&f% r%B - 0X0- 1, 2-di hydr oqui nol i ne- %5car boxylic
aci & %‘igﬂfa?) 8-[(i?)-2-
hydlSOi’bi’coB(’,(O%tscklan@s)ul f onyl - met hyl - am nd2@5qpyl ] - 8- azab

icy am de;

I-|§%%%ﬁn%ﬁ%%8%%%§ﬁ é di hydr oqui nol i ne- %fg%rpexylic
aci &laVPTBg 3R 5R) - & [ (S) - 2- 035m

hy diGatotings ( met hanesul f onyl - met hyl - am no0grmgyl | - 8- azab
icy oct - 3-yl }am de;

I-|§%%r§hsvé%joxo-l 2- di hydr oqui nol i N g gg?%%xvllc
acid {(I S$",3i7?,5i?)-8-[3-

(acetyl - nethyl am no) - 2- hydr oxypr opyl ] - 8- azabi cycl of 3.
2.1] Bemreﬁantdtl}ve Fnoadure: The ingredients are mixed to form a suspension
lac: ch?n(tql ﬁggf,%ctée?@qg(ﬂgrﬁ%er In'{Lno(:'\f s%slg:e%rs%?)oxyl e
(fornyl-nethyl am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3
.2. 1loct-3-yl} am de;

| -i sopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
acid {(15',3i?,5i?)-8-[(i?)-3-

(acetyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3
.2. 1loct-3-yl} am de;

| -i sopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
acid {(I S,3i?,5i?)-8-[(i?)-3-

(formnyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3.
2.1]oct-3-yl }am de; and

| -i sopropyl - 2- oxo-1, 2-di hydr2yui nol i ne- 3- car boxyl i c
acid {(15',3i-,5i?)-8-[(i?)-2-

hydr oxy- 3- ( net hanesul f onyl am no) propyl ] - 8- azabi cycl o[ 3
2.1]oct-3-yl} am de.
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As exemplified by particular conpounds |isted above,
t he conpounds of the invention may contain a cliira

waeemsane3sepeci fically, at the carbon atomin fPCHUBZS5/011393

(1) or (11) bearing the substituent -OR3. Accordingly,
the invention includes racen1c n1xtures pure
st ereoi soners, and FNRdA LD g hed m xt ures of

such j sone SS oth 1 at ed. .

R ER e M e@’ gﬁe‘\ﬂﬁc’n Rbrargd Buvs:

understood by those skilled in the art, that mnor

anoligredients ot her stereoi somers may be 6ﬂ5§§ht in the
OSI L1 T. the.1nyention unless o se

[ ng%%? 3 ?/mé’e%m[nhat any utility o# Iaq}t%n

con%@%@ﬁlon as a whole is not elininatédDy the

presence of such other 1sonmers. Definitions Wen
descri bi ng the conpounds, conpositions and met hods of

the RaRBhhAM phBELE! FIVAL | AhERCAY §ilBRiL Okl PieR Blonded
nmea ; rwse I ndic e term "al kyl
meangitlalatios VEhie blended mixttieds ﬁ)ﬁdﬂ@&ﬂ&d o aguetatip infelgion

may be |inear or branched or. conbipatjons, thereof

Uni eggridgs oFlys comteaistofiheicartisier a5 adprinigiesehusing s pewygqrjnhaler.
contain from1l to 10 carbon atons. Representative

al kyl groups include, byway of exanple, nethyl, ethyl,
n-propyl ( -Pr), isoﬁ%ﬁﬁﬂhﬁémEﬁﬁhﬁw{butyl (n Bu)

sec-butyl, .isobutyl, ert-but r a- pent
/ z- Aecbwpw «?r-fet:«itwmwri%w n%ﬁiaaew a g r%@O%e lﬁ@efﬁe

pﬁﬁg%ghs enyl means a dival ent saturated

P 6ear bon group which may be linear or branched or
co anﬁl@isdnw‘dﬁ@ Phcedade: AJEIis@aSsmi dvamtaining Sdet.i%eda cempbund of
al kyl enyl groups typically contain from1l to 10 carhon
at o%i‘t? Yeatipe g@«ﬁ Pty & kritipaspreryed by disperengdd & ye

) bu?érp@?ﬁl&% G rlﬁgl%%ﬁ ez%& %aﬁﬁi%%ﬁﬂ?ian 51?{11% ﬁﬁ'? o 1’n a solution

2- medrhgl BoaPan e df, l&:ltﬂllny H1s£olvé|d-1dl21®9tnlml bﬂﬁé‘lmhlemh)zechwaiter The
the like, The term "al koxy" neans a npnoval ent gro%P

- O sseysionys spiay drigg pnd ﬂledéﬁqlfﬁ%ma@ﬂalkié%mmzed o particles
Rep#%fugg 5 %e Vala%{elfeq)i%SSQﬁeﬂiup§ &%Ig ﬁédlgm'ttng%/ éﬁ@foagted hnto cartridges
i leth-Bﬂ&sﬁlﬁ‘Z’eml pychteﬁthﬂudroemmns a nonoval ent

sat ur at ed carbocycllc group which may be nonocyclic or

mul ticyclic. Unless otherw se defined, such cycl oal kyl

groups typically conéﬁlg 8RR k810 carbon atons.

Representative cyclo Fncl ude, by way of
exangl ifjecyk! fORIEMIN is@y§lacdadsybllowsicl opent yl
cyclohexyl cycl oheptyl, cyclooctyl, and the I|ke The
ter fs neans fluoro, chloro, bronghﬁgmﬁodo. The

Herhabgs
ternﬁﬂconnound" neans a conpound that was

synideetpoaad bthpiepatied or prepared in &fgother way,

Suc@o?lwyceﬁ?éﬁpfér sémlogg(ﬁ mm ‘therapgytj cal Iy

ffec unt suff|0|§nt to effect
t r e &GP NN R Mered to a patheMPHA need of

t r eavaren(distillbd; stegileh "t reat ment” as ugetb 2@mdi n neans

t he 4+eatrert—of—a—di-sease—di-sorder—or—redrecat—
condition in a patient, such as a mammal (particularly

P ORI A e T
pr Opgaﬁh&&t io%b%aisgg;o 58§ el Bab sanNaofk) aneliorating

the dr'sease, disor or nedical condition, i.e.,

el imnating or causing regression of the dlsease,

di sorder, or nedical condition in a patient; (c)
suppressi ng the di sease, disorder, or nedica
condition, i.e., slowng or %Qrestlng the devel opnment
of the disease, di sorder, or nedical condition in a
patient; or
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(d) alleviating the synptons of the disease, disorder,
or nmedical condition in a patient. The term
wO pivanasseut i cal | y- acceptabl e salt” nmeans a saP€T/US2005/011393
prepared froman acid or base which is acceptable for
adm nistration to a patient, such as a manmal . Such
salts can be deri ved-émuna pateelll cal | y- accept abl e

i no C LOr organ and

oo Al Pt SRR e DRt ytiores 1
phaﬁ@ﬁgﬁgﬁgcally acceptabl e salts of cogpampds of the
pre

der Comgotucof thhnvesiesut i cal | y- acceptabP%O%@%ds

' ncwa%cry@sahm%suﬁl@;e (aividd Er 103) acet ixgg2aehgdi C,
benzenesul Fér benzoi c, canphorsulfong2§ cltric,
f‘

eth ?ggiﬁl‘fraﬁ tef umaric, gluconic, glut

hydrobron1c hydrochloric, lactic, nalelc nallc

pho %—&%@%&%ﬁg Oﬂlﬁ %r?fj%h& agep {hﬁgﬁu%hly‘ﬁ@ﬁd%ﬁ %ﬁ@ bifen

P- t QbseRestdl f Mt capdldd{REEHT, I Whisl (ﬁiﬁg & (D8P highsFicemposition
aci d), naphtﬂ%mtné:F 5- glsulfonlc aci uan(d t he |kep

The]ﬁﬂpqmﬁk&lvate means a conpl ex or aggregate forned
by one or nore nol ecules of a solute, i.e. a conpound
of the invention or a pharmaceutically-acceptable salt
thereof, and one or mgLRUIARLEERABRSIcYf a solvent. Such
solvates are typically crystalline solids having a
sub€&epsvlésebt gral adueidistration aneair(tmr@i‘assfolloj\w and sol vent.
Rep S%ﬁgftlve sol vents include byway ?nple
ﬁanol et hanol , i sopropanol M ¢ acid,

andd)gﬁo{lhd(gfthmnﬁ&? soTvent Ts vt erg. 2t1ﬁ sol vate
for

I appr eci d t hat the
ter 'W%Wmﬁwﬂﬁéfﬁﬁ &%é?ﬂ&ﬁﬁgﬁgptabl 3g§$€n%r sol vat e
of Bepnedinaatreraid hereof is intended to DéInagle al
per motations of —Satts, Sof vares and SUEr eoi SONner s,
such as a solvate of a pharmaceutically- acceptable
sal RepfesentativerRrotedoree The ingaedentp angriborofighflp blentied and then loaded

br bEEE iEAG FBBI T Pl 871 OBRPRI A4 heaRpgsiipn pe

reag%;ggi at an amino nitrogen. Representative
amn tecting groups include, but are not limted
t o, fornyl acyl groups, for exanpl e al kanoyl groups,

Sl S e 0= o
bas}uﬁlﬁ’aﬁgﬁ %@Eélysja X&%@f a]t qutﬁ@ab?qgr the particular mode of

net oxycar ary nethyl groups,
admirddtration heanbglus¢dim)the pharhmbel(tiﬁal) gongrditions discussed above.
1, 1-di-(4"-nmethoxyphenyl)nethyl; silyl groups, such as
trimethylsilyl (TMS) and tertbutyl di nethyl silyl
Uik DMS); and the like. General Synthetic Procedures
ounds of the invention can be prepared from
r eadihk yumetihbrebdagboxdaaridé cxgnprameds biths inventign bfeed-HT, receptor
foIIOMAngfgeneral nmet hods and procedure t hou

agomusts paditharelers geecqxpgfied Ffébfpwéléﬁ?r FerbRemRgira) conditons Thediated
I
o S BB Ol A i

whidv&s hineHoeesd tyarcateda idth auﬁmg redeptorephidsts Siels oredivet
herein or by using other nmethaods, reagents

nd .
conditipns ingludetbut argmet ke te, dritphie howgy w@emem%edgf”t“?
C t
colipbbl F1SPpHS ARSI P SO B Bl e
diseSIEESTERDY, 88strobireEs, posBbserdtitel ilkdis Qﬁtestampm‘mﬂs—omectlon and
sol vents, pressures, etc.) are given, other process
conditions can al so be used dinl ess ot herwi se stat ed.
Opti mum reaction conditions nmay vary with the
particul ar reactants or sol vent used, but such
conditions can be determ ned by one skilled in the art
by routine optim zation
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procedures. Additionally, as will be apparent to those

skilled in the art, conventional protecting groups may
wheonsaessesary to prevent certain functional grpupEsSioosmi393

under goi ng undesired reactions. The choice of a

suitabl e protecting group for a particular functiona
drugriadyced alslayed tramsit. Inndditibe itimsdictn supgestod tiat sdree 54H0N receptor

and deprotection, are well known_in the art.

For

agQaush rpmRouRlsraROReAussH 5t e oAt 8f prutrabpgveyssystem disorders
S T

inch P AU Rnd, BB Abret GLErdERSEELR Aol el sl citrBERD0

comtul bfl aktdndrhierfundicney, New York, 1999, and references

cited therein. In one_ nethod of synt hesi s, .conpounds
{08

of foparieway the coppoypdsfitheinyentiqr ingreasg g Berre
oo SRR AR R 57 SO Byt o e
Gl unatiesasdl biakdicd nidtiity at mahnBid) arvbuding hurﬁmtse rmch\GI Imotility

.represents _a | eavi.ng group_ such as chloro, hro
dlSPB‘gbs nglpdeytbygay, Ofd]rlu%tlﬁgo%é‘%(é%‘f cqusfigatiaq, P‘P?@tle%ﬁoé’otizfﬁﬁi‘?n&mam

o . r
i et itk i (CaBS) HIRHE B oid e Bl obalb kT A mctiona
dyshepsiy. vary depending on the chem cal properties of the
reagent L-R4, as is well known to those skilled in the
ar t In mafy aspgeinihPE forgHBA Y eRUOTEPIRK}dSS P@f&&hwfgwaa%ﬁmgsruewﬂy of
thei%a ?&Infésﬁréalltt% telglrecrleq’g&h.l?lgl }_‘gigtﬂb& g&% rlﬁﬁg g&l[gl.glg%(t% tot e
moalifalta therapeliticall peffsctiot aﬁoﬁ@ﬂﬁf@lp]ﬂnﬁﬁceﬁﬁcﬂubmphslﬁiéln comprising a
an inert_diluent, such as dichlorongethane, .in the
phsmaseificallprocentablecasder gnd psemipovrst ofeths ipieBtiot ween

a(tj)o I’Whe% lﬁg&i c@{?%ﬂ tdls%r&‘f’é%fvléﬁlf‘c%& ‘T’notﬁf‘ty BPBE GISHEobther conditions
-di i sopr opy yl'am ne or

mddiafedibypd-30, ¢yl tHe inipdads offthe irevehidBibjvill ﬁ}tpltdaﬂp be
inert diluents al so_include -dinethylformnid
admiiateiod PEHHA Arfgla dailyzlose PR dssehig@ay, although other
r%ne L B.?ﬁ?l{lgtréﬁ dus%H eTbé K ount 4§ agﬁ\?ecgtét ﬁ{]adnﬁnisteredfper dose
yplca y con nperature in

or &eQufal arﬂl@&ht@@nﬁlﬁstafwlﬁer &4 will ﬁ‘ypical&ijabél teterngined bes phyivian, in
to about 2 hours, or until the reaction is

theslagié péﬂmuralle}f@nt @mw@ﬁlt@cesa@ﬁéma ithe ¢angdiiontte be ingates,fhe chosen
ol i S FBA 5B 50 L DRRRELPR NGB S5c A e

2g @Gy htSﬁiﬁl ofsé &Pthe sRNiduad Daieitdbe contpity O10the patidnt'oBymptoms,
whi 0%1 IS typl cally conducted by contacting

ang thediligedi ate (1 E) with between about 1 and about 4

o U S e oS LR o PR R P S e

disoRick R eiaRE DYEHT radeiorsplilltan@0fsth aBUE0.8307 to about
benzot riazol - 1-yl oxytri pyrrolidi no- phosphoni um

20 hm(ﬁg/ﬂ@wwmg pErat eanvagiABs ét)om Fheat PHRLY itQ)ﬁtbqué 1 pyafegfdayt. yFor an
o AT e B LSRR 3R N o

acwlanti al 1y conplete. SUI tabl e alternative coupling
agents include 1,3 dicycl ohexyl carbodiim de_ (DCC),
| - (30 on¢ aﬁ@@ﬁwf@m mgrtmpyth)wgn@pmdx@ﬂb@mvm@ew E@@)to treat

and F%ﬁstl W{ll Eﬂhﬁr‘%ﬂé h%r?m}c OélFt}%ag]](Z)a,tbt g %(;))ltéx')l%zdg ﬁ?the
1n\FeBﬁoﬁ' Qi ?fﬂda'll‘} ve %Hﬁlnrhstgi%d drdIBriAAtsingdé ¥aifAddbs®8r in multiple doses

per forme converting L-R4'to an activated ester,
pelsda:yh Rxsfemblshylmdmy fenfeseting ehrdnic(cnpipation will singe from about 0.05
he ester, or an acid imdazole, which is
to?ﬁ%ﬁ%bggg g%%ﬁth intermediate (H ). Alternatively,
when the reagent L-R4 is a I3Quid, for exanple ethyl
formate, the reaction can be perforned by dissol ving
(TTT) in a large excess of the reagent L-R4, and

heating to a tenperature of between about 50 0C and
about 100 OC for about 12 to about
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24 hours. The product of forrmula (T) is isolated and

purified by conventional procedures. For exanple, the
w@e@daeidscan be concentrated to dryness under PETUSHAS/011393

pressure, taken up in an aqueous weak acid sol ution

and purified by HPLC chromat ography. Alternatively,

c onio amder afpdcoofithk anyefijion,dhe benpruedapEthe byvention are used to treat

. 1 V-al kyl.ati f f ] a. i.n which. [
TR T T I
syddt6md {habsib&lddeBr ﬂfégﬁ\:f)éfn@ifen he11 ft%iﬂ%%flﬂ?'lﬂe)ﬁd&%gﬂéfédedilalﬂyin a single

contacti ng conpoun or nu in which R is
datly dosege in miuttipldbédses per dayo refirablydlthmbiiioat fof tegngy ednstpation-

of a conmpound of the fornmuja L'- in ich L' is a
Prﬁfdf@gm% 5%%85&@'3%& OBl gras e Sber D3 g abptigiy g per day.

o T o s By LS thflnBoR SRS AL BLAR IR 588 to treat
disbetic gistropardsie qWhealuseit ®© tofat dinbativgeastiemressyy the @snpounds of the
. pot.assiumrr -butoxide. Typicgally,.the reaction.is ..
m\%&%m@wp&aﬂa ¢ AP orally ipdisipeindziiyainse SoingRulialp doses
Pl Pro R, LR B E R e b PP 0B aa WAL R i out 0.05
to abmtt @ mgpdréanat i ve, conpounds of forrmula (1) in which

R1 is other than hydrogen are _prepared, by conventi onal

pr odB¥LSROMEhARPERHAS Smiyerirony @Fr?ﬁﬁ’é’ok‘ﬁ‘is SR ERQRETs sed to
i R R
imeensiopivél] typivatly bhadmariftered bedlyiing sitpde dailystast ueint mdiple doses

is nat chiral, an internediate of formula (TTT) Jis
pepiaparedraby; fh?ef%? &udrarae funcienal dysgrsia WaHl pangs from about 0.05

' pendently represents a halo | eaving

fo g?%gbgnuéc_#rggﬁbr ono, chloro, or iodo. A

negalthe et enticin alsg eeb vidasratreethod of seatiing @ rparemehhaving a disease or

associated with the positively-charged internediate ., .
copafion psspypted wyifhsy-H Ty feqeptos pwtivathe Bethed Fopaprsipg gyministering to

L B SR B o SIRTRL ey oo
phhendtemivab@ipabitivl Saiprisafg 4 @mmpduad E¥ihe ifengioneact i on
is typically conducted by contacting (IV&Imﬁth bet ween
abouts desgrihpd abeve, campavpds o dhg igvegtion are 5-HT, receptor agonists. The

5. e . . _

SR TR ORI 080 ABBbaty fohiaf s stgliborina

manibk te hehp®cahpiising adminéiorien @hgound 41 thednwedntiuh telthe
hours or until the reaction i,s substanti al

maramg). | Tp agditighdbe serpRPnds af thednyeméop %fcaé&l_lsl@ﬁl % %lﬁ%f?ﬁfools for
g S Yl R S0350 5365 Lo 1) MNP, oy o or

didcovérig dedr SN, rédeptor hgenias.e Muredvir, dirkalcbmbotints ofitlidinvention
appropriate adjusnment of reaction conditjons,. as

exhibatdrding seleesi Vi 6ui>-Hd + FersROTS36 qommaradrvithinging to pgeeptors of
oA NS, Bl Sar ol AL iy Gt oo

fof §t0dyisd ihe REkds besdediivangaiiemef yiIVE] RBépté iR bidlogical system or
oneequi val ent of a conpound of fornula L'-R3, where R3
sampleCAmukghle biogipalisyem ogispruplsthaying SHAT preseipsanayf be
het ween about..1 and, abouyt BY s .of a.st.rong
erb AT R Wlaics S R S BB B Bl HIAT D e
Repa&ehteaed hiolgical dy¥Rntalris¥mpRE duitdbidfoabudigvidied include, but are not
_tenperature for between about a quarter hour to an
lum@'gtp, esilspetlitler exfeactse plasing meansbranssstissne samplys, senwpnels gsuch as

Suitable inert diluents i.nclyude dichl..or onet hane,

IEEy T ﬁﬂl SPOHET Ak fblti’, ({Egﬁ’,pégst’ g%ﬁa Iﬂger félget hane, and the
li ke. Next, the azetidine in3®rnediate (V) or (V) is
reacted with an am ne of the fornmula H2ZNR5 to provide
the internmediate (JS). Typically, the azetidine
internediate is dissolved in an inert diluent, such as
et hanol, and contacted wth between about 1 and
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about 8 equivalents of the am ne H2ZNR5. For exanpl e,

when the amne H2NR5 is a volatile reagent, such as
woretossidesse ne, preferably, between about 5 and PEDUS2085/011393

equi val ents of the am ne are used. The reaction is

typically conducted at a tenperature of between about

50 Oohimspedolitheinrentions obiolngicsbeysteabousaniie egrapraiege 5-HTs

ur.s action .is subst
recgRieh Bl Wi 456 iR e P g AR BT 4 riound oftie
invieBtidty dTlfégﬁﬁctsQﬂﬁg&ﬁz@%)@ﬁ% Hfhfré(%ﬁ’cdr he: B&e Hét@ﬂnlﬁﬁed using
internmediate (V) or usi ng ammonium formate in
cormeab@laszrcavmlmpﬁ and dqu@mem q@pla@%radtollgh@d bisdigarissaps NRb

fuqcﬁ %t@%g’%t guc?n}gr)lc Wﬁglr aé's/_\ladtg Gi‘]irlc i,l&ﬁagé é)aedo ?,tgci e}ganggs i, mtéacellular
cydlicraqemSu{e\ﬁm%hséﬂlaféqe 30 m%aﬁdn{émaw%hhgsa 1ﬂ\faéthf1@fbfthe

azi de, such as sodi um azi is then foll owed by

enzynresatigaylybeyclasatvhionsynshasizes péLMR)nhgqndeldcch@ted chamges By

mcaﬁ%t%ia'ﬁgoé%%%@ SRRy Firh et e BN RS o
ﬁﬂ&'s . A@{@@é{ﬁ{@%@%ﬁ G1IBRy Cﬁfdosala&a lﬁv&aﬁ&eﬂa receptor

Pstit ue iral, ntermslateo

catﬁl@rzemé)ahén]g‘a)of GITP fealqesdfpaGDE dmylolge,d(gamh@admm chadgatia free
o ( é{l W t h an oxiranyl net hyl conpound havi ng
intigeel et PR oS dBIA K el arhds, VR %wewﬁﬁ lighed imaging
pla]'t'es%fagélr 8?1 ?ﬁ?gﬁ n%% Péo%é%l)%@%)rggg@sf ﬂ# jhﬁlﬁd ngggu?e%nt o’ﬁmlto gen
activegezt fotein kihade VRARTE Aty etidr. VA cbmpbmidm%the mvb&mreﬂaﬁa@mze

in which a_ phthalindyl-substituted 2-hydroxy p P
or 1@}0@;@5@ the a]cté‘{q‘ql@a of § Hrﬁ@e?ﬁﬁtﬁ’rﬁ@‘é?mb‘?f the, gmctlonal assays sted above,

or gﬁ?ﬁa : lm rﬁ@%rﬁﬂﬁe.f Anﬂ réc%?fe&‘ m? C}E]}% t ofa compound of the

group i's uxi ng
inveysa#ilng/pically eunige &oni dHow Meeha@heladfo efbonmmma(nbhi)olarn

whi ch R3 and R5 are hydroge An i nternediate of

f or yiditiquelly,)thg ?pnm%lﬁs Ré%sﬁ@vqnsoap@ bryered ge reseaah faodpfor
d1s§§\|/ég{] %%%{;veﬂ{—lﬁé Fécr%?tg} 5%&1&& %ﬂﬁlsaeéﬂ%o'd h éehg’t ére ﬁ%}l’ %Jep‘ﬁ)rr Bﬁidmg or

fuﬂ&ﬁdﬁzﬁﬂafaefor BtesBdon@dduad @ahlgmlprmﬂtm dombowdstihesgiysaredto the
i nternmedi ate of fornul a ED in which Ris, hydroge
O

5-Bhrrepepton kipding g1 BVICF@%?&@?@ b} COAPERe the @V?ntwp%ﬁdqaﬁfy test

: co 88 C{S E%t?lg\ﬁé éﬁ&)@ﬁmh&%g }{le)ctl?éﬂ\{lalu%@ an\flgd T}B}/S a@pect of the

inveftife meludes &b bd@rdés empbodikientssbethied Genletativh BY c@nparizon data
and the asterisk denotes a chiral center. The process

(usmg thie 2pprgpEpic preEy) med e anabmisidthritest data tp ld@mﬁx teptgompounds

of Qeregtreparlng fornms of internediate (IH) in which the

& ochem stry at the center marked by the aserisk is

SpeAhérERdthdt préPerds, ESmp@deF thedfivdnbion BeePiedehTound to be potent
non-chiral forms of internediate (IH). Typically

agomiste pfhgiSatles r{qcm)m @dct@ ebibitesgbsipmtial 5@@%@% f@tbfbetS -HT, receptor

sulfiie gt SRR HtBie? Motydd in RBTET fiding Hekvd Tfhper,

coMBb@nds DT BN GerBidd hupd @éihoﬂsfcraﬂ:dksaﬁ&lor%h@ﬂiha@ﬁkmetlc propert1es ina
-di i sopropyl ethyl am ne. The reaction is tﬁ pi cal |
t

ratgaeitlc empamnda of grepaventionarothup exnasted tabe ghboblewdﬁble upon,
bet
or At etifls 1 SR AR cBRRnaR T bR dim 808 Ut o

unicebi@bleil ekl Bf RUDIh 6fthé BoRYEEM Byn Sirfehd 81 £h RHALE UblERR-clamp
to provide an internmediate of formula (IH). A useful

mqglebusieg isnlgtagrvdinde eells exgreg'@ng theHiER(G fcardiag motegqslmgn channel. The
[ eat ment

d
vol e dlieuts & Sericd ey RRcad istid Pt areBna e pyential fo

process for the preparation ¥ internmediate (IH),
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intermediate (VI) can first b e converted to a
cyclized form(VH): (VH) before reaction with

w0 ndosnosdd ate (1V) to provide internediate (I HCT/US2005/011393
Internediate (VH) is typically prepared by dissolving
internediate (VI) in an inert diluent, for exanple,

phetrmac@(meﬂrmms ao change theep aﬁp@s@n?@shm repalerizatiosy spegidiepilato

e o Y BB et RS By Kb

(CHRPS ] 0Dilibh 6% PREHRIBHMy, 2060) 1DeANeT FealRN b ., Afure

about 4 equivalents of inter nedi at e (VH) in a pol ar
Revipwu®riug Disaorern2 0081 hadot447Y Hecoubingly.ahaimaceyii¢ad apmpositions

conduct ed at nper at.ure of bet about 6
cofRtE sonrgech of HEARIRERP At ea e RbaB gt ecorp b &gy
proffis.i | the reaction is substantially conplete. The
protecting group Pl is renoved by standard procedures
t o Fheipdepcaticsi ax welirasiibaugilitf offtbe pernpoytsipf thghevention, can be

rotected.internediate ) .can be ared f
degiire e Naru: Puiea abd R PUFRRR boafﬁlp?ec%ﬂéﬁﬂ in the
rteR%HR's&tﬁfvefa%d% B RsBRfedRh Alriel Qctalt i IR foll W RE PR SH:
using a Chiral oxirane. The reaction is equal y
useful for the preparation of non-chiral conmpounds of
formula (VI). Schenme C (VI 1) As shown in Schene C, a
benzylam ne 2 is contacted with at | east one
equi val ent of a chiral ogknafpLEsi N a non-pol ar

di luent such as hexane or toluene to formthe

2- hiftie dodiqviog yj'mhtttiq:smﬁ bidlbgicaleaemples ar@oftfqrpd todllbstrate the

copduct ed at mte ({ature f or .bet.ween about % .anéli‘.
inVERGOR 259 AR & DHFOTSITIT] ARy WAYAS LTS thesGhe of fBS ipvFytion.
In ﬁq‘%@l hf‘es baldF, Y f%fl@@ tg%ﬁa@re%lah%ﬂé WRIeGRE fdﬂow‘ﬂ?%ﬁl%ﬁnﬂgst thless

a slight exceds of di car bonat conmonl y
otI(eBms? ﬁﬁ)qatefdo rAld)ravrplhcm,s nabdefined belovgbaveahengserallydeceped

ogen atnosphere in the presence of a transition
mﬁ%‘?&? catal yst to provide the Boc protected

i nt gfypedi ate (VT g g@6hjion i s typically conduct ed

at &)e@t Lerrpe&a[teHrb%tﬁ%lic fmeen about 8 to about 24
hou A proces aring |nter medi at es of

for (1vy |sa%;§§\‘xﬂjp %ﬁggheme D. Schene DThe

pro ed ani no SHEgRRg or comonly,

ani APGpane 5 i dineilpyd pulfesdde ed with the substituted
qui EéDAnone=car bethylldcetateci d (VET). Typically, this

r eaeiCRBAI s=condumethddolanzbdicrasid converting (VXH) to an
aci gedworide byaeamitaitdsi ng (VIIT) with at | east one
equiygBENt , =pr ef grality hahyrererabout 1 and about 2
equygggnt s_of 3971&8 a%élti g) oliggh as thionyl
chl o or oxal1¥ ﬁh ng h%r él c di [ uent,
sucEzt as tol uene, " Dbe i ke. The
reaction is typi ¥ ‘g aé’mfuct ed at a terrperature
randiing frof abotPeUBEMErdWeabout 120 OC for about 15
m nd¥ds t o about triflupengeetic asid until the reaction is
subgitEnt i al ¥y cotephletdeofuffdme aci d chl ori de solution is
typically added to a biphasic mxture of about 1

equi val ent of the ami notropane 5 to forma pr%t ect ed

i nt &eagaitatiacluding erpondary aprngs) el veaiswergpyrehased from
co%r%?&g%gsglglergr@ggxﬁ@r}%g&% Sf@af%léfc fglflITdH sle(c:lsw ﬂﬁggﬁl?%hle urli]ﬁcation.

Reagidis &ctrehovedepnittogeltithgspiterd gueesifotsd bthcivoise. Progress of
cont ai ni ng an excess_ of base, such as sodi um hydroxi d

reagHOp BREHESS (ASRYQITi9Radchy, thisr ley e chEryatagiapy A1, dnalytical high

pefffithPe PAbR o85Gl CRAERLEE Ay hitE Bt ik Btlnsof

be perforned in the presence3®f a coupling agent such
as 1,3




10

15

20

25

30

di cycl ohexyl car bodi i m de (DCC),
1- (3-di net hyl am nopropyl ) - 3-et hyl carbodi i m de (EDC),
wW@roobamBsd ri azol - 1-yl oxytri pyrrol i di no- phosphoPCT/IS2005/011393
hexaf | uor ophosphate (PyBop), optionally conbined with
| - hydroxy-7-azabenzotriazol e ék(ﬁu) as descri bed
whadjoare giveh belew and sgparetslipinispeciné exmldpmﬂ]emt@ne I—R)iaqﬁwnh
acarboxllc aci d. erntlve
iV VT A B RO nr LS i P TR Eobi ity they were
puAfibdby ¢ &H‘dciloﬂ&ﬁﬂ b@ePSUr RIaBE nR¥hod® BYE@ dsit@fp drivthtd-) addolvent-
an activated ester, al so described above. l%
demndp@tmsﬁgh@tmuparﬂ]prp@pmmv i a@tlgm,amj:@pu npmm:@dmre goutinely

t. di at f I . F .
polBeby effiafie HELE! ety Sgroidh Tshid bioy, Rbapspiprization of
reafcﬁBi@}éﬁJdub@ vRY rédtBRly EREedbult l&yaﬂhs@ﬁmﬂlﬁm s?@ctrometry For

trifluoroacetic aci'd, providing the acid sa

NMRtaeasentinent saiples scraldiswlveddh deuteratadedlvene((DRAD,dACls, or

DS VR SRR ch 1l AT LIt FREHBE et 200gpapment
3 @Mﬂzf) Qhd@RehiSY BYGITRi cdn&tféﬁ@ VM&%@iﬁeb&oxﬁ@t@i’é‘l@&t@%aﬁon of

hydr ogenol ysi s over a suitable nmetal catal yst such as
comabumisuwamp@rfonwdol@nan dibgrgspray éartizatioametbed GEMS) with an Applied

RGBT AL et G187 TSR A G50 FECHERyod oy prdent Pl Al

CA1A6dd 190IBEAVIED ifistrirént EWAIR ot RWelchRinRd @ &q@ﬂ FiScher
group P1 is Boc, the protected am notropane 5

titphepasiegla Bymkhmnp (Wesithurye NIY) INjeftotan KdrhEnsc:BcﬂMwéel 813
58 enme E a5 As described in detail in Exanple | a

COBMSW!: t o prepare the protected internediate 5',
first, 2,5-dimethoxy tetrahydrofuran 6 is contacted
W th between about 1 and 2 eqw val ent s, preferably

gggettg(ainpﬁe ‘fq% ik 95? qe%a il Qe(gig Ruihdifdhe.3-
L 3 %ﬂ@gi& df TR N
soI &FPBﬁ)PirHP "HPQ 11"& Bt }aé?'ﬁiﬁg agent]&guch as
0 ctjcon mxture is
: 0 100 OC to ensure
d e c aldneemiaaddl Iqﬂrovhlcﬁmyacﬂﬁ(rsb@mw whsedided tes hetdiogesus solution of
t he product, 8- yl -8- az oct an-3-qne
2,pdimcharyie W%ﬁaram 26p%ﬁ%%€1 mavth(ucl@ao a\thélegtlxrglg Ina

se}%%f@%z Z@% oogel%fgt% Ogé r@?tetgg C%H: oncet yte?@%ﬁfo%&&ﬁ‘lcgmd Vas added

slo3¥10 s a §0111t1(§tq<blﬂ bealzﬁrﬁ@ne mm%r, 0®3B yssIpenatat (366 mﬂ@r G"hleli 5-
the presence of a transition nmetal catal yst to pr.ovi de
dlmﬁt@omgraé]y@qoé@mg goluker ek shitagdefon approximately 20 min, diluted with
[ t
eIy A SPREN S HAE B SRR KRR e psiin

of ablu€bi of € Hmétahemearf)@:tymkmmt(laa gl Mesdbmal) i &zaltt@tqum mL) and
Fi nal | internediate 9 is contacted with a

thentbe additipmet sodamp hdragen phosphaie Gk 2. 553 lagad) W%Wé{?f §200gnL). The
p}P\%m JHA&{M #4118 pﬁ 1 Itg] ﬁn 4 D&k g grb%/l"ﬁg(t)H THE I?es%l?ur}g cloudy and pale

pr sence 0 ransrtion

yeliék 8bMfibn *Jv@s Brirgad &fknh@ﬁt heduRitioh was thdheacRifed to pH 3 from pH
configuration with hi teregspecificity, for exanp
7.wdes @0 dydrochlorie aeifl, g@gedlto 8$h@ anéatlrrp@) FPTi 2shquys | “éfeﬂ aowtlon

o BRI AR PR 2.8l PRI R R v
DGR xS0 mL}, Tie RAMARSBEEANS ugersaadae maqe@.rmmmue dried

formate reagent in portions. For exanple, i nt er medi at e
9 is contacted with an initial portion of ammoni um
formate of about 15 to about 25 equivalents. After an
interval of about 12 to aboud6 36 hours, an additiona
portion of about 5 to about 10 eqU|vaIents of anmoni um
formate is added. The subsequent addition can be
repeated after a simlar interval. The product 5 can
be purlfled by conventlonal procedures such as

o e . I T L,
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coupling the substituted quinolinone carboxylic acid
(VET) with an internediate of formula (1X) as
WO bdogaomat ed i n Scheme F. Schenme F The reacti oPCD1S2005/011393
Schenme F is typically conducted under the am de
coupling conditions described above for the reaction
(MgSO0 D hiterat dgbophcantatkddm@vEElusdtiressmtedo peuivae thezrude title

Internmedi ates of fornu I X) can be prepared by
integRg, ﬁﬁaﬁeé‘éﬁwﬁgo‘é%brpwp&lhégggte of formula (X): (X) where

P2 ?@QE&?&&{ %tﬁ@ ol Ao O At HUERARO0 LY KB Ui RIS rorr-
or nu can be prepared fromreadily avail able
butglt(hcdrbmgta”(ﬁﬂérg, a2 unscolmgt PI® thmfsoélstlcarmdlstfg]bu@dtt@ vahya to room
al k at|$n and oth actions descrlbe? ?ove 9
temeralige A1 HiFeaq G P o dEF GHIAIE] VoK PSR o JPI SRS pissure

andgthé Hsﬁﬁm? %(jlt\)!}‘a% Rsblvelr i dRERIRhEhark 1@60@1‘1‘) atl‘ﬁe (n?fémfeﬂfhte was

e prepared using an internediate 10 , Ns| HH
extréctbQ inthilaVl HpRyD, [§E0(0anke ahdawaqhedtwaﬁt dml@otdlt@tm I@) x 250 mL)

Thehuoo R b DA Lay BUR B3 i et NG nd Serastp bt
dlcm%?on&‘étﬁ@%q ds@g iﬁ@e ggﬁggg@ggg%mﬂ BryBis QR dﬁ’é@(l\ﬁéﬂi@l)g

they are renoved
ﬁ1t¢redi exnd chncEmrated umientidutahsressiior togwadnsk ehwsﬂltéemnt%lrnﬁ@late asa
chosen as Boc, then Chz can be used as

visewsslight bquﬁ‘gml h@Mé@P@ds)z%Pﬁ ﬂép&%éfraéHf Gets), 3.7 (s, 2H,

cHi AR S A I R o, Seetinadateueate
CH,008, rZTP-QIOB(hﬁa}DCHZGHM 1a6 (%) 2H,)CHAHAN Glukae r[mmﬁ odlcdffor

nt hesi s, ounsof formula (T) in which R3is
Cmﬁﬁdﬁ@é@ﬁ14r@ Jdfitded bel ow as formula (T), can be

prepared as illustrated in Schene G Schenme G

b. Hmbaatnmrbfa’ﬁt—@cd-&'ﬁka eyclal 842 ame-Bghbakyliceavidiers-butyl ester
sho |ICI for the
i nt glmé o% %/I%Ieﬁlzyl'ﬁ %agﬁpf?l F3Ci ‘fﬂ)c&t}ﬁ 3 &Qet g 5 (gl, 0 348 mol) in

EtGR8 tﬁmtrﬁg) Whd deehwekioabe di-teit—ﬁﬂ}ﬂl dbebénate @ql6 g/,@l 3%3&301
of the oxirane internediate (XT) In apolar di | uent

1.1sgg n E’@Peft (an mL)t dhe sesultingesobrtisanped sy (100mpk B4 hivas added

be su lied,in salt o
o &1 Vi S AR RS POty 28 BLbiatlf et e pe
dryl 38is! SREdrb&H) ~BOKL WSV wfer;lels. PRErTABRHs ‘éht@fys’s)ﬁmﬂéifa stream of
oXirane. Thé reaction is typicall y conducted _at_ a

nittogepeThe tencticnf vesisd wtas 6og3ed: (elterbating vagoumant dY: fysttigers) and

bout til th
orEBEEba T i SR BL o B bR PR ey
rechinged dith I?gae{s 'n‘é&lefdrt@ Meeéithle 1B Predditet@ 6D 1p@lsulftlm thefreagionass
or as an acid salt. Internediates of formula (Xl) can

complem@pmmwr@ybyr ket thimlapér Oﬂlrmnmgmahise The Wagkesplufion was then

Gt AR g 8 FE aim e e SRR BTN et the it
1nt%ﬁ§e 1%1%1‘9915 %Qf‘i’é&)ué yelsk YabRAke 6. E%%e&h&he a8xt step
sodi um hydr oxi d , I'i t hi um”’hydr oxi de, cesi um h(g\gr oxi de,

w1t])1bu1pﬁuﬁhastraatméryd HANME, (GDsCl@)oﬁ(ppmi) 64 (wioahl, HatGIEMBoc), 2.7

O OH IRt 3 b 28 L Sﬁﬁr%fégfl{{%me& 516 (d,
0 OC 10 OC
H1(?or Zgg%&gtestk’sa (td?%% and g@ﬁﬂ: 30 hoﬁ?s, ao?uhnti | the

reaction is subst antially
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conpl ete. The quinolinone carboxylic acid (VTTT) is
readily prepared by procedures simlar to those

WO e@snowss in the literature in Suzuki et al, PCT/US2005/011393
Het er ocycl es, 2000, 55, 2471-2485 and described in the
exanpl es bel ow. The reagents L1-R L'-R L- R4, H2NR

c. PasydhrdtNR4AL (B3R ARE-3 canaind-Skdzebicgeinisy. Z:ihictagaeércmlc acid rert-
tugddistey prepared by standard procedures from conmon
sartlng mat eri al s. Further details r [ cific
r ea? PERVESR Af e dH ughap e H&Vl%}sé&@cﬁ? s 9335 Bfog%wﬁtaaml

'mL) and 65 g of
(1 DAPLERRA algﬁn\e)%l S &g@%%egtsc”ﬂgmg%tep 19'mL) and 65 g o

Interrre int eexarrples
palldiumon éﬁmtadll cagion, (10% o drgbhsisl ~59pewtt with watem/lé«vg’uswtype

oG OSSR pBE s
hoft§ rgﬁ[ﬂtﬁhglgau ﬁtg&)s Jf ?ﬂﬁﬁc%l%ﬁr!nﬁ? g‘@m% e?fé In:; Wlla‘ﬂgaagﬁé(ﬁach Mme.
Onbe':‘&‘act[tgl ogepsiorneeakedRas mpnﬂ!sted tby ahiid- HlPD)’JRCE];lte% (>3§Wg) was

WEES s e NN
nns%fd Wi ﬂ{ Hfé h?t 41 (%gO(Pﬁ]L?O?ﬁé hlt&ﬁessx{réal{a% gﬁﬁ? a?& b&{c%ﬂérate&_ Bfder

I nvention vi des a conpoun or mul a
redQtedpregute Lﬁml atl m@lmnsb]mfbden r@nm@h 14536 rdmlmn@alombf b1phas1c

sol%tgfﬁgéthe%ﬁﬂﬁeh ik B ahosbnke SHehad n&ﬁb@ef o3t 2 Lat
pHI ru/és'ﬂPd %t?;/dlc?ﬁ&oﬁleﬂfaﬁi ?35%366’ Eﬂﬁr g %@u@ 152PRAURLified to

erein ar e "defi ned
pHAS usihgf 40%nad.aN a(OBI, ardrex@rasiadl tvithrdictleroacitisna€d x t7he mic)f The

the process conprisjn reactlnghta compound of fo
corpﬁ;(my exga?wdayeas waqetdrtea@WéroMgm lieredh ﬁ’Bg a?uf&PeB?atF@B?‘rmtﬂ“f
eviiop Aed Ll PEQHL IS R LTPOM) Bk kb, Bty 1

BoERnpsidniasoptie, Wi witdtd to pak-yeiibtvaotidi The sompotatidoiehdo to
the invention are tégl cal | apm nistered to a pati e]r;y
e

exq gmingOf they P Sct ap Wﬁcﬁ@éﬁﬁlﬁ 6RO GRYE

wBRFRIRSTLY' SRSETERRLY SOPTo B GHILD ShecSrie) o

1Hi, G@M@g)rm,l 2008 (m D) 1 m(ﬁledﬁg q,4 Qi 8H, ((megs@d:omagmaﬂ (broad,
nasal , i nhal ed, topl cal (includi ngotransderrml

an
2Hpafrt: EMH]moded fagCraldMNaD st 324t 1% Founde 2bh & Agalytical ﬁIPLC

el TR A B g

har rmceutl cal ly-

for 'F‘ﬂjsta aéé@neo(QZ@Z%'@rﬁPlCﬁHD'v%| ddﬁe@fbcﬁﬂfrfé@ sﬁslfeﬁblbn of 2-
thereof. Optionally,” such pharmaceutical conpositions

amimophenylnathancl (R65.2 ieh2.02 penl) arsl avetlt e¢id (B 6 ermlatti ﬂﬂQmOI) in water (2
' har naceut i cal

L) 3%1‘2)%%1}?@%{9@%&?&:{@%@04;@ Fc %H?Igll(ﬁl was coole%otn.%qﬂ and s?lrre&) for an
additional 2.5 h and then filtered. The solid was collected and washed with water and the

wet solid cooled and dried by lyophilisation to yield 2,2,-dimethyl-1,4-dihydro-2H-
benzo[1,3]oxazine (332.2 g, 98 %) as an off-white solid. '"H NMR (CDCl3; 300MHz):
1.48 (s, 6H, C(CHs),), 4.00 (bs, 1H, NH), 4.86 (s, 2H, CHy), 6.66 (d, 1H, ArH), 6.81 (i,
1H, ArH), 6.96 (d, 1H, ArH), 7.10 (t, 1H, ArH).
A solution of 2,2,-dimethyl-1,4-dihydro-2H-benzo[ 1,3Joxazine (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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therapeutically effective anmount of a conpound of the

present invention or a pharnmaceutically-acceptable
waados/104360 eof . Typi cal Iy, such pharnaceutical PCT/US2005/011393

conmpositions will contain fromabout 0.1 to about 95%

by wei ght of the active agent; preferably, from about
achtutmﬁmbﬂuove? @%pekipd méﬂgl'h, to astd"raﬂﬂoéltmeffdr(hm ViAlHgin THF

about 10 to_ about, 60% i ght of the activ en
SR ke THedaction s Alenshed Rk st iovaioe BiBRO!
Nazqg? 1@@?()@?@ g} 008l 2 FAHTRRT 114 BNR 00€. THErdBY S Yhix@Hke WeldStirred
drticufar carrier or exclpient, or
ovsrmlght ﬁablredraﬁd dlie wdidrsakby Wemmaehed moemghl,y wmﬂh IFHHeEhm ltesite was
t he node of adm |strat|ong dto

conﬁgptfart p.lgiier B?éi[up regurg ‘Splyée p]e IR en( iraﬁtﬁgqol (120 g, 95
%) QL ﬁ?@@ﬁ; S ENME ébt:%f SOGVIEhz): (1M1 @ @HaCﬁ‘(CHQ)ZP% 1% (bs, 1H,

Sul phar nmace tI cal COI’TpOSI tion'for a partl cul ar
OHpRi6l Gfepad, (BH(CH@)z) ),@n57 @, 298] CHy)i, 613D rft, tL He AsHy $e650fd, 1H, ArH),

t hose skllle h har maceutical arts.
6.98 e 1t (ﬁfél)tzr éﬁ %ﬁkdl ents for such conpositions

g.r %1\&%%% g%% & étgya/ﬁh@f’b ¢, 1.7 EHOI);\%S £IRAMY £ stirsedddBution of

oul s, Byway of further
2-iédpkrefslanaibbphenyrosthatol (tir&ag Of7drm1mll) at fobuent €8sl the eeaction
described in Rem nagto ﬂle Science and Pr cti&\sﬂ of1
g VPRS00 T B0 7iGhl- PSR BOVeES FLOEegH Fag! to room
| with
B A0 Ao A W st
toludn. Tk filtars whs @micactoittdd (Widet redu@ed&)rWsuteetp yBadt i nore,

i Sk bl e PR S g
sofgHELY B 0 Bl o clly. 3 (o, ITERATO), 6688, 18, AgD. 6.69 @
1H$MHQS7637 (@ZIHSA‘H)? Heft, (t, 9T h\fﬂi €79 (5, $HaCEID)and pot at o

starch; l.ul ose, such as mcrocrystal]ing
cel ParByeS zlfélr{d 3]¢igxansr4, Mw.agom@eetﬁ\égldeaaﬁ@ﬁad (166.9 g,
I
L o e s
0. @&h@.‘) iagdetid Zid (Z8.€mL( 8)29eusl) md%ﬂh;zlenﬁmmhmafz%:@nda 0.64 mol) in
butter and sup osi tory waxes; % oils, suc(gqa (&%
me@hanol dderasRsee h%rqact@amwaw ifred §%rs]alil1%t andyhey, ét room
20

O e SOHRE B hdon Oy GR) e e Rt i
memarnbl &1 colleetsditd led&nel tifle interidediage) d -igbpropyl; 2-0:42) ,2-

esters, such as ethyl oleate and ethyl | aurat

dilygeaquimeling-3parsespiie @mdéb‘tﬁ 985k %Ofﬁ'é{éw@s“%‘iw H NM)R (CDCl3;

P PR, BB S S 17507

(mBRAYAFHS 792! (4] 1NACH)]1 98I, N, Ca{)cohol (20) phosphate
buffer sol utions; and (21) other non-toxic conpatible
o. BAABSLARCES 18T, MESL 1oAY ITRGRHLI L8l BRAIRSIHhE-ONS .

15 B o TR ER L Sy TBATE RS c Abod R dcVARLIRN Rk

prcaity prepared by thoroughiy and I ntimately m Xi ng
or Hihéomyi cigoride @epomiicl0.62 ndipwanadstetliton siiredsuspension of

har maceuti cal | ccep rri.er
1B PBHe ST el oG ho e BOURI it (103 Pag milpi toluene
o e
TR AT Sl andad @ heke 608 Cor ReTR R
miktirelyas csvlehiol rooml tempemmﬂem arebtham dddegudvenghmin m\flgorously

phar maceut i cal ions of the. inv ] re .
StlBF‘éP@h&?é‘F Wlht&%lk‘aé@g 30 Q- J1pfmO %?&écwﬁtﬁhq??%@e% -frboxylic
Myt sddd 69% 8arBtRol) in
sol gDl o SRR R £ B anh So B RIGAL 93 ST B RoD
containing a pr edeterm ned g¥antity of active agent
cal cul ated to produce the desired therapeutic effect
ei ther alone or in conbination with one or nore

addi tional units. For exanple, such unit dosage forns
maybe capsul es, tablets, pi IIs and the I|ke In a

. e
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powders, granules; or as a solution or a suspension in
an aqueous or non-aqueous liquid; or as an
wo@rdositon3pat er or water-in-oil liquid enul sion; POF/USH0HM1393
elixir or syrup; and the |ike; each containing a
predet erm ned anount of a conpound of the present
toluenesvetérdh: In 1 Iarat 3Gt After § hgh@mgnmerwwerdrtp@nm@tefand the

Or%qé%glé}?%gog%%%{ at o%ﬁ]’i ]iefigcezllomleslswg iﬁ%%ﬂfegﬁﬁr@ase was Washed with

EtHRE[ fﬁi@tb@@n%SO@QHPPﬁidtthQ BSmBhed B%ﬁthﬁ‘é%ﬁﬁét@ Qsed thldissolve the
typically conprise a conpound of the present invention

comsntrited exganic eesmh@r Etisentutian dvas veshed wish éM H;PO,4 (500 mL), sat.

aq. gNh %@B@&bb 4 y & C gé’{gg%ﬁ, Elrolalglir ]?lgﬁglj Ctg&tea?d g’r?dd Conicentrated

un@rk&duead bt‘é?ét%‘e tos)rlglh tﬁé’ﬁﬂ@nﬁ&ﬁt’égﬁté @b %@%‘pr@k S84 % asa yellow

corrprl Se lers or extend ers, sucC S starc
solirl. CEONMR (GIDClahrel .4%(s) 9Hpdes7 (da6indeT8- 564 (ws2H), & Weddd (m,

6}132%@%%3%5@% {5 695 2751 e B8 78 oD, TG T 883

1ERYd. & sucrose and/ or acaC|a (3) hunect ant s,
E@ g Pﬂqﬁcerol (4) disintegrating agents such as

f. BHgS: &dt o%aém-f%é‘é)r%%rﬁ 625 %”&Wdro&ﬂhé‘ﬁl% Dloarh Qtfllfbgér%ids {(1S3R5R):

L |9 1T ST11Calt es,
bﬁ?éﬁﬁatggfig,taé@%??gﬁ retardi ng agents, such as

par giifAi 300 f)) wdsaaed tooNstRfdabiitioh Of the Fodivt 8Sthe previous step
é} aternary ammoni um conpounds; (7) wetting agents,

LR B) laﬁézéﬂymoalr@w 10 °§n dhe reagligrempgire s GEABISH 49 Boom
ter%%%ratﬁ%gaﬁﬁg (i fors’lulC ﬁ @ﬁ?ljlceﬂtrgt (g{ng%r gfcﬁtcg@tntegsﬁé Pre oily
brdASRERIuS Kas tt%ﬂfp%hﬁ.d 1ﬁ@)| d dgpohygttiyteadutinyefdtiser (3 0)lbndra solid

l'auryl sulfate, and/or m xtures thereof; (10) colorin

presistatesformediingmediytebuThe FispgnEQeASStrRs] @/ggégltt@@ﬁ tlen the solid

co SR RER AR, S R P EOE B BB R LBl
tn%@d"rgﬁ!gﬁlg %gg rs]{ﬂ:f gﬁﬁ g(l%% ggergtvarst@@eistal 1k yelwpestid. i'eNSMR

(P68 (. 688 2,90 &b 28Dt 253-. 1r(p, D) cfd-2.Glr{e, Q. 408 bs, 2ED),

et AHi> oo B oYL o7 ST 0 PRl Wi e, 1m0, .38

(b@gﬁgb1§y@ {atgysodi um sul fite and the l'ike; (2)
| $ol ubl € anti oxi dants, such as ascorbyl palmtate,

g. 4? Xlla%ﬁ g @—Yl@&l%é%%n ¥ ﬁ‘#s@m%ﬁﬂ@-oxcb (AR J\;L quinolin-3-
y ?61 Wl hing s 1r§oF§Ee dinge-1 . I(n,f ?R SE QY ahi I@l&[@%ﬂoctane

P11 COIe . e | arra \J)
eH citric acid,

et thBMneah @mtﬁter(@@qgtnt; 189i54ni 6D TAk adsad i d s@in;ed solution of
tartaric aci hosphoric acid, and the |iKke.

ng
-lagmnp:d -X-o¥o-1 anli ycboqlua@lm%sarbpxyhc@cah&w ﬁRéR)T&w@aude

o TS o By SO0 B R £
(156 Mﬁﬂu‘; roBMAERPYRERE. )TherF@zid%Y)h @ﬁlxﬁlhelé Wﬁ@ﬁmdﬂaﬂoﬁl’»@ h, at which time a

nmet hacrylic acid-methacrylic acid ester copol zgfrs
solié pregipitate fareedaiThe solidrans talkecied bAyatianandoxashed yth ethanol

5B S P R B AR (R B g

CANENROASIRES %M@b% QNMRREnkibR s eQhndl NEPRCES.80Y, MeCN/H,O over
i nvention may al So be formulated to provide slow or

5 montrel13 mih.r el ease of the active ingredient using, by
way of exanpl e, hydroxypropyl nethyl cellulose in
varyi ng proportions; or other polyner matrices,
| i posomes and/or mcrospheres. In addition, the
phar maceuti cal conpositions €4 the present invention
may optionally contain opacifying agents and nay be
formul ated so that they rel ease the active ingredient
only, or preferentially, in a certain portion of the
gastr0|ntest|nal tract optlonally in a delayed

o o e .

I
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Suitable I'iquid dosage forns for oral adm nistration
i nclude, by way of illustration,
w@b@semssut i cal | y-accept abl e emul si ons, m cr oePtl/B8N5011393
sol uti ons, suspensions, syrups and elixirs. Such
Iqu|d dosage forns typlcally conprlse the actlve
i oy D o NG ! ] o =

'{ M/a‘tm 516)#8 - omBVﬁeﬂhﬂammdDuthﬂ]I-& lamb13vl}am1de
fiers as_eth h ro | al cohol,
et h%‘ﬁ é&%fo%éf]els%“toﬁ% 58%81@ g%yg’é’HE cg%m benzyl
yl)%ggﬁﬁﬂﬁlﬁm ?m&%ﬁ&n@ 1¥8’ghS 3k S%Q%zﬁlkﬁ‘&@lcﬁﬁiqq&)otalw Brémide

cot roun nut corn, germ ol i ve,
(678 asg, drd mnnbl)sxemomeﬂsy pthgmylc(ée oiL,), amet thehyaethylammipg (41 %

ol al °°ht‘%{%er§’§q4 et hél ene %@an%hf at t g&:'ésdhqafed ! §0 g& for
16 E,Saglgté[h co%gerhﬁ?edqﬁltd'ef/ %d{éé@lr@gésﬁfgto thé€ ARk ﬁ‘ltél‘medlate asa

I Ng agents suc or exanpl e, ethoxyl ated
cruils 68} whkicl vashesahtitestly pothy dodieting lstepe sor bi t ol and
sorbitan esters, mcrocrystalline cellulose, alumnum
i. SYRtBAY 8F PXdoffopyheikeni 2 dihvasumdiasnaBdatboggacaid i(15,3R.5R)-
390Gyt - e th RS SRy 1 M iR Batih B pyl L 18zabicyclo[3.2.1]oct-3-

eut 1([11Q'B.CGUII cal conpositions of the'rnvention are

tated for adm nistration by inhalation. Suitable
ph aﬂ“lmpmitwtc:ﬁ thecrapioss $tep) was flissolsethinndislommietimnby10 mL), and
inhalation will typically be in the formof an aerosol

thegl, égeld]ig@a,{;@j@clo[53,6é)ﬂ,m@@fs,-aoegqetﬂ6}-| Bl W%SI qc&gied and the mixture
wa%gtlrgedr%}dg{, 1&%0%2'8 . \@ﬁ d to %QW] ngg{haﬂcﬁsg}fogﬁ&wﬁ&e (1%5 ‘fﬁL

1.718Re])ivRradesd ﬁld&h@lﬂl)@tﬁreﬁﬁbd Stﬁ‘fe)d adecher 30M@R The reaction was
adm ni stered by inhalation using a pressurized

quenshedbyithe, adchhen pﬁmamce@dtqoneﬁntretﬂ%@ drympesrimdgy regpesd pressure.

D A Gl LSRR g o<
chr8hafg@addi frine ?ﬁﬁﬁ&l’ BaditRns Wdr@iifbplﬁlﬁﬁédlﬁélﬂif%tthaﬁﬁe compound as

dlchlor etra | uor oet hane, carbo di oxi de or
thedriflbaopestigasid sa 340 wehI(nf): [ﬂ\iﬁeHb W@hdef@%@lsﬂed‘hoss 505.25;

TR RSB G S B PR GARRx Uiy -

a conpound of the invention and a powder suitable for
use in a powder inhaler. Suitable powder bases
i ncExdmpley: Sythesds %ﬁppmpyl@&mgzﬁhﬁdmﬂemdmﬁ93-3-
conpabudsliohciti {6.9,3R,6R)-86[2-wethoay-Se(nbth ankyilfonylonedyl-
t r aRsHRG)FROPYI]-8zABicke10[32.1 JorrSdaYatwile del i very systens
and excipients. For exanple, a corrpound of the
a. Prepantiowof TartHoey-@dii xisdprapyl2-¢ 10110
B)eaiboasldmiap)spabbzeatidiaell,8'-pif, &&ERyBamebEiW]DEﬁ 2. l]octane

(RO RAANR) wah RC Y-CH R kaghpZop9Nge anéhyine |ike, and
Incorporated into a patch or simlar delivery, system

AddiPolassiam-tesdiupadn & 3| 1defi HELohevis aided ih ffgﬂ ed suspension of
f h
3 }f %c?@ajer{ﬁa? gl%ﬁﬁggl ?ghﬁsd{ﬁ?}{% gilﬁ}%g 3 ?hzu?ol | ow ng

yl)f:ﬁb&h&lﬁﬁmﬂéﬁpirb [l idiad- € 81 ﬁﬁtﬁﬁﬁlﬂ)t-&-hzab&ypw ﬂH(}@Iﬂlﬁnedﬁbmlde
onpositions of the present invention: Fornul atiagn

3. E&g,ﬂ;ﬂé nmcpl&rmdlgl@lpmqﬁh@&&@@ wd) phyoopy tgpaperature. After 2 min,

memb%dﬁgoﬁfygom%af E 1 B m ?gv\?}g a oft8 %Or\é@ctlleh'?}?&ﬁﬂé kst 30 min,

walk R M)dﬁds%@)lec?@%@ﬁc%@ li*%:hblﬂhﬁd th%rredcﬂoﬂ Gnikmré concentrated
Representative Procedure : The ingredjents are

und¢m’¢®u:gﬁ m;esweriﬂecreeﬂ@p whedissabersen aimpingnyl viespae gbacstic n
acnglg\g%ﬁﬁ @) 1_() ﬁgﬁ l@ﬁorgg ﬁ%te' ﬁgLEiz{o dylelglﬂé? title 1&15661&6 iate as a

for oral admnistration are ‘blrepared as follows:

.q
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I ngredi ents Anobunt Conpound of the invention 20 ng
Starch 89 ng Mcrocrystalline cellul ose 89 ny
wOk@HAsI38M St earate 2 ng Representative ProcedeCBUSZ0#011393
i ngredients are thoroughly blended and then passed
through a No. 45 nesh U. S SI eve and | oaded into a
trifhvmrahcgtid adid salt@ok g). mA0Mitgatetl fooGpbkiNiynd 1e24; found 410.5.

RofzaR Gk AL O B %B\QPE@W PERTSORES bt SL?'S

o1 Armunt 0 . Con'pound of the |nvent| on 10 rTg
. IE¥g = 119K e e BRPH ;

L saare & ‘ hen | dd
:2?%%%&%*"‘{4?-15 Eo?cm opﬁd“f%?ﬁ n%oolfgﬁ .”on"‘;’,‘e?
yl) €Sl @it} 5P [at dtidihel &'r(nlseRLSRBa&ah@Lﬁcm@[w qbctane

adm ni stration are pr !oare ol l ows: | ngredi

tnfmmwtlmé@@lhwlsfmga 4W@Mwwlweétlﬁﬁ@ﬁn@dmﬁlm and then

meb e V67 el Byt 30 p M Rt YT e s

hedtePat 0 WRLGREE LU %@ﬂl@ﬁ&@{c@ntgat@d (Bdef @ ducddPressure to give the product
Representative Procedure: The active ingredient,

as & trawde bilavidclowhs usedsiefeatﬂsempthe ﬁdhbv&tlhg slegph a No. 45 mesh

v ANEST - NS [§.za1]%t_-3-
/ 'h U. S si eve. The granul es so produced are dried

zlt e?@e %1 ggr% 5 glgrfvg3J ﬁﬂfgast arn’%l,gl)%nrheésgpﬁr%d -

dlcﬁtoe@ﬁaﬂhen@aob f.nal) CandRHe&VI @msdzublﬂwsm 0 funoetgNefe (§9.7 G0,
mesh U S. sieve) are then added to the granul es. After
0. GmmOBgNaSt dddedriand theamixdure ovas sty sé undm nifragsnlaad corlehia’C.

M B Fus R B o Bttt o o ey ied o

0°@For 30 hBWSThe! NG R BeIRBY BY tHeORBRINAD W atdrNhd concentrated to
Invention 25 ng Mcrocrystalline cellul ose 400

ngy
dryBess wdlar idosdddeedsuree Fhe@rodyct 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 (45.8 mg). (m/z): [M+H]" caled
for Cy6H3sN405S, 519.27; found 519.2. Retention time (anal. HPLC: 5-40% MeCN/H,0
over 4 min) = 2.72 min.

Example 3: Synthesis of 1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic

acid {(1S,3R,5R)-8-[3-(methanesulfonyl-pyridin-3-ylmethyl-amino)-2-
methoxypropyl]-8-azabicyclo[3.2.1]oct-3-yl}amide

a. Preparation of 1-isopropyl-2-oxo-1.2-dihydroquinoline-3-carboxylic acid {(15,3R.5R)-
8- {2-methoxy-3-[(pyridin-3-ylmethyl)aminolpropyl}-8-azabicyclo[3.2.1]oct-3-yl } amide

3-Methoxy-3'-{[ 1-isopropyl-2-oxo0-1,2-dihydroquinolin-3-
yl)carbonyl]amino} spiro[azetidine-1,8'-(1S,3R,5R)-8-aza-bicyclo[3.2.1]octane (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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Stearic acid 5 ng Representative Procedure: The
i ngredients are thoroughly bl ended and then conpressed
W 0005000354 abl et s (440 ng of conposition per PCT/US2005/011393
tabl et). Fornmul ati on Exanpl e F Singl e-scored tablets
for oral admnistration are prepared as foIIovvs

.[wmeﬂtaaewlfoﬁﬁ-ﬂmdm—ﬁsﬂmeﬁm“mme)-Qfmietm@ mﬂjl-&-act os e
ak2icydlo[BRgIesi-3Man@dy ate 5 ng Representative
Procedure : The ingredients are th oughl and
conp §§§%‘&C*t<2f the pravipus isien (K% Bige B %%Qt‘%ts ﬂijg
dm%?o%’&éﬁl% 8 aﬁﬁﬁt&%‘n 8-d %tgi'd*ﬁ& 504{10 8&1”7 %g%ﬁ9.6 pL,
MR ot s

suspensi on fOI‘ ration i1s repare

0. gmfﬂo@vms ddaed, &gt ey i Ws saed andd nitfodeh @nd Bysiad too0PC.
Funaric acid 0.5 g Sodi um chloride 2.0 g Methyl

Mqtms;éfpmlchsargie BBO WL, Qérmm@l) vrsgeded @dathe Fram@ie was;ﬁrrred at

é?jgﬁ Sor Ietégéui {1 7%’331%'&11%@ ﬁ' ﬁ%ezﬁi%gggl ci\‘/{iwagﬁrr 81}(%. WS gmxture was

cofbeRtrif@d B &E}héds@ﬂd&ﬁ’é&ﬁceﬁ poessiir®. 180 pfidubiepieaRH @ inV Seetic

Procedure 7 The ingredients are mxed to forma

ac@g@fj@’@. :cld 1.8 omlt)esndi pugified b}pr@IquC eleomoiograpy.e dhe purifiest fractions
1 . [ F
wero o Sy this e Sttt 4B, iR Ryt aid e B2 5

ml[ ERATSUOIHRINIDIS, 498v@n @ 5962, Retéohaffe @Ral. HPLC:
ng 10 Representative Proceduré : The active i ngredi ent

5-408%0 MaSIN/bl,Qedenhaninhred. Ilneimded with | actose. This
bl ended m xture is then |oaded into a gelatin
I nh@xahiple4c8yrithesigef 1-Sopropyii2enics1,0fdihpdr ceminolindge-3-
ar e carhuxlie h@i’de{@lSlgRTHR 3-RONfiRoxy-3hdk@aneskifonylamino)propyl]-8-
For 'ﬂ{;}lﬁwaﬁ‘ﬁ'@(ﬂm §r¥et i@cy powder for administration
e

alation 1'n a red dose inhaler is prepared as
a. P&blu@biﬁn oRE OB ERML-Atoxvel, Pans eeiduolind 3suasivante a¢id {(15.3R.5R)-

& pHE-BidR8- 193 Whydbei Qfin b1 20RO R Er Ry pilop ¢ 8%2@51&%%3 inqoct-3—
amk - %1 ecithinis prepared by dispersing 10

20 conpound as mnicronized particles with mean
siz d-l]sqsfspylkﬂanxd_-m Mhydxoquiaoiﬁnﬁ3-oarbbnylm¢ld {(@M38,5R)ef-aza-

biq%{otf?.ﬁq@é—g-}% \(f 99 g 1 mmoHLwasfdls%glmeg n gth ??40 mL), and
then 2-oxiranylmethylisoindole-1,3-dione, commonly, epoxypropylphthalimide, (3.05 g,
15 mmol) was added. The mixture was heated at 80 °C for 36 h, cooled, and then

concentrated under reduced pressure. The resulting oil was flash chromatographed (SiO,,
eluting with a 9:1 solution of dichloromethane/methanol) to give the title intermediate
(4.95 g) as a white solid which was used directly in the next step.
b. Preparation of 1-isopropyl-2-oxo0-1,2-dihydroquinolinone-3-carboxylic acid
{(1S,3R.5R)-8-[2-hydroxy-3-aminopropyl]-8-azabicyclo[3.2.1]oct-3-yl }amide
The product of the previous step (4.95 g, 9.13 mmol) was dissolved in ethanol
(40 mL); and then hydrazine (860 pL, 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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suspension is spray dried and the resulting materi al
is mcronized to particles having a nean di aneter |ess
W0 b@s/100350 nm The particles are | oaded i nto caPCT/USPes011393
with pressurized 1,1,1 ,2-tetrafl uoroethane. 25
For mul ati on Exanple J An injectable formulation is
c. Pntheais of 1 dsopialyl-Gvaxo- Badiihyirapéndinenddfddroxsté agid ¢l S, 3R.5R)-
8\(/[&%df%xg@?mmahﬁulfb?vlﬁm@o)ﬂbnm@izé%ﬁcétm A1 ®ct-3-gliahtide
er i sti erile) g.s. to . .
Re p¥ B& BIOfHEt Of g HantStep %821% O duaoh Wg# dipdneding e

AT ey B oS 08,8, P
waé 8dded] &d thél Hittnfd wad St@féd&ﬁlﬁeﬂh&@@n%d&‘éofedhd) O’Xl@ C.

Ingred| ents Anount Congound of the Invention 4.05 m%
Melthams:dfo;ashcbhondﬁ €l 56 hLu0-8 semelhviag efdediangd g H@ggrezwwgs irred and

L e e R
addifiéPoPwaler, ahdl theGARGME vab SbaRnttdted WidryRess %détli@aluc(ea @ﬁessure
of conposition per capsule). Fornulation Exa

Thepeutiosarencian it asidATor) o BT apa et tad by HPLC

chigal iy 9k LB Fncte Sr PERENRR Baafe B gt o

thekdBuSioaddic MBRINGR i(vOTY dgyawz? (148" mcﬁee&r@gmmosg e191.23;
Procedure : The ingredients are thoroughly bl ended and
founded?1 120 d@e@tnonttlmea(ag@l HPLR: 693uMeCPNHZ@ oygr 4 ymk 2243 min.
Opaque) (148 ng of conposition per capsule). It wll
be ERdmipid :Rinthais efityisbpropyd2-dxoel ,2-alilpyinedainvlineilecarboxylic
i nv ﬁ@iﬂ O1%,3 R 5R5-8- BL @ thas@ ulfpRLp¥atEL3- gl etB A mino)-2-
sol y . lafdilie cul ar node of
adm | st P’g?ﬁ)yrl]] §g§%%lggahgeidﬂpﬁg-?§'e} phar maceut i cal
2. Beppesid dfRBopioppBe&a-1abdihedrobtiinbliter3 Eaboxylic acid {(LS.3R.5R)-
gy H@drbﬁasl#(&yﬁaﬁp}@ml&ﬁvmma* 651 PB-clriicydY[SIB. 1 JoBt-3uyE amide
5-HT4 receptor agonists and therefore are expected to

be QsTéYdHDX}f-%'r{[iﬁWQHYé-2r@@rb&1dﬂB’éﬁd]‘lmoé]ﬁs3 nedi at ed by

yl)%agﬁnvliaecl;ﬁ tséﬁrg[ms%uidgtgsf)%‘ é‘%?? ﬁr?- -\e\%—ﬁ%ﬂcl&@%fﬂ%g{am bromide

(5L 02 AIetbIPYad dislveih etahbl @0 mItfT dnd theeB- Qjmmomethyl)
agoni st. Such nedical conditions include, but are no

pytidine (8 nlo,1.9 mpiolawheaddedeThe yfmetmaS(heBsﬂ at 8@ r° Grfplc16 h, and

consti pati.on, cti,onal e astr
theg g gagg e A SRS RAGE s BRE I W SRl E Rty e oi
whiASHACRRE @fb&ly RS folBRAidd 44 11 eus, intestinal

pseudo obstructi on, anddrug |nduced del ayed transit.

. hwdroewinelina-hgarbexylic &®idH{dS.3R.5R)-8-
rBafﬁﬁﬂtanesuatbnvnmlduoBMuat(ﬁsl-mmbézuwdrbmvnromhﬁ &r eat nent

2hbicaNéma). 116830 amekst em di sorders i ncl udi ng
cogni tive disorders, behavioral dlsorde{ TP
di sdhg @ﬁgﬂucb@ﬁh@pg’e@m{g step§#2.5 mg, 0.08 mmol) was dissolved in

dichloromethane (1.0 mL), 1,8-diazabicyclo[5.4.0Jundec-7-ene (74.8 pL, 0.5 mmol) was

added, and the mixture was stirred under nitrogen and cooled to 0 °C.
Methanesulfonylchloride (6.1 pL, 0.08 mmol) was added and the mixture was stirred at

0 °C for 30 min. The reaction was quenched by the addition of water, and 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): [M+H]" caled
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control of autonomc function. hi particular, the
conpounds of the invention increase notility' of the
w@awsnaidst estinal (A) tract and thus are expeRCPUS1005/011393
be useful for treating disorders of the G tract
caused by reduced notility in mammal s, including
for kRSO 58 SB2 CB; fonhd 582.9. Rletmtldletlmel(mmll_HELCb@%é% MeCN/H,0
il quratl on, chronic constipation,
OVEE S8 5t 1D Hn%redon1nant irritable bowel syndrone
(G IBS), diabetic and idiopathic gastroparesis, and
f unEshmply 6:Spnslesis of 1-isppramyl-dsqroct.2-dikgdrensinelingecarboxylic
i nveciti {()IS,bR,de)-(8e[£R)12+hydhw-Mmeﬂmneadfmg'Hmﬂthylrt y of
t he agdné)ppopytipsazadbicyclofs.n. ljoct3-yihamide, t he met hod
conpr|3|ng adn1n|ster|no to the}Hannal a

'a ceut i cal

cameﬁgﬁgaﬁﬁ%@oo&ggsﬁﬁt e |nve|')1ta k en use l&irane

corthfi@aly (S'b—%@lbﬂl@fcﬂly@ﬁn (£4R16E] 1081 inhinbly vadre Hidsol@d 1hrmﬁztnet:(¢10 mL),
ot her conditions nedi ated by 5-HT4 receptors

t he
ancbatmguﬁﬂ 86 bf Thpeolnfowyes ﬂwn\ﬂaﬁhl chrppiatograpped éSlOz, eluting with
10 %F{e Ode g cﬁclﬁor0¥n g{;/lmg) o u g %&ltnjﬁﬂnrggp%%d%t v#e@e concentrated

to gidsmal tﬁlerlﬁtelnﬁedlafesés B8 ol €97 o] NEH-NMRNDMSO B} 2YRIGHETR): &
adm ni stered per dose or the total anobunt adm ni stered

(pppey2.dhs, 3H),12.2-2 i (cul2H), Hl-d6t @r.Athed- 5By a(phbE) 8i0ar.75 (m,

B S B 6L YRR VPP AR St 259090 v

214gm nistration, the actual conpound adnministered and
Its relative activity, the age, weight, and response

b. lggepgljﬁﬁoﬁ B :W §jldﬁ‘1|oroo 3§ g(wltoggl)ﬁl@ff& rc'aitﬁém?é adill Sert-bytyl ester

tTernt s Synptons, and the fiKe. abl e doses for
t r e@f)rh@aaﬂzﬂaneﬂay]sammw éd:hlmobmpan 121011 B.4E, 3hdn@hol) wast

iAo B BB B ASEERAL A .35
an%élLaél?ﬁ@%?&tomd'e ek %@ Wege {4l Q‘HQ Hﬁxtgreoxggs%}faﬁe@ﬁ)? lIQ hlunder

For an erage 70 human, this woul
hyédropemn{60tadm}.r T'ﬁhﬁ mbdute vOasEHteral tamngh a?r&dmj Cobite®) a;ld ofncentrated

active agent. hi one aspect of the inyent
to RYRBWIREST 1SHuGeH @TGSIVEN LG FesuHnE plawas Péltffr?i‘gk‘f “cﬁﬁi‘r Sifaceluting
Wl QRshAD bWE\H&%ﬁ%tﬁaﬁet foﬁ@@ve? By ﬁﬂz't 1 %ﬂ?ﬁlst Tlﬁ’f%th&rlayer

e corpoun e I nvention w |ca
waadamm&med eolgive sid tytlel inteamsdiatglas adaill (9 logjs éHdﬂMiRnO)MSO ds,

tiple doses da Pr ef er abl he dose f
299 2 D6 TR SUAPEh] 5eiia: Bt BT 15, PHeS Tt B 33-3.6 (m,
st S8 o aRE TR Caa A 7Y o} R AR HEBbe  RRES ork ol RNO

128 negfouhd 123.2bl e bovvel syndronme. Wen used to treat
consti pati on-predom nant irritable bowel syndrone, the

c. PREVAHBIST QR)-2 QiR S0t - A -i¥Whdrbp 1 yRbERL PMiRRIroquinoline-3-
& 9])%31%??1@@?5 ¥ 8 aQalﬁch‘dlaglzel]gé’ﬂ éxl}g%%l)ﬁ{etﬁﬁbarbamm acid

T JUSES - Prereranry,
%ﬁ—ﬁ%onstl patl onpr edom nant i rr| tabl e bovvel

syn Q(S)mcmﬂoLz hpdigeyprémMnediByltarbabfe dctil zahamryré@teﬂa; 3pang,
day. In another aspect of the invention, nds
1. Somntobeandnhyisapriopil-Zroso- s?e@Ith@mﬁW@alm%?’"&B@P?%hc acid { {(1S SR5R)-8-

azg %5'518?2?'2@0‘3%3'3’%“ ﬁ%oun 1t(5 F’l%{l%g 'V\?e%%glﬁ olhé%d in. rﬁthanol (5 mL)

aﬂwnqutdd B ?1@1 hife 3qual3l Vmiiblpwsd aigle@. Wb hixture was
andose or |1nsf§rru0P ngfle o}osg;sjz per ddv? P)?‘gferably t he
b

heatod et $BbTC fardghi zmgl themenmickutrajedsundsp sadasedsprassure. f Eegesulting oil
fromabout 0.05 to about 70 ng per day. In yet another
aspect of the invention, thedkonpounds of the
invention are used to treat functional dyspepsia. Wen
used to treat functional dyspepsia, the conpounds of
the invention will typically be adm nistered orally in
a single daily dose or in multiple doses
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per day. Preferably, the dose for treating functional
dyspepsia wll range from about 0.05 to about 70 ny
w@erosdenso The i nvention al so provides a net hodP@f/US2005/011393
treating a mammal having a di sease or condition
associated with 5-HT4 receptor activity, the nethod
wac fiaghrdhsomatogiehphed @Si@1, iehging ovitthE) Yammthbnad/90 % dlchloromethane)
t herapeutically effective armant of nmpound .0

th
Frag Qs ROKHAIBE PRYlugt s corccatrd i g‘é’BFHf‘o e igmediate as 4 White
LQeR Si gg?Q% e geser
sol abov eé) (&%%é‘u s'o ﬂ:tthglf ?Eﬁ%ﬂ@éhﬁ;r%} f01ﬁ|_r§ri4 r ece%?glgmn time
(analg BIPLEY: 2-507kb &MeCINEROI aver § writhred. 7dromi des, therefore, a
met hod of agonizing a 5-HT4 receptor in a nanmal, the
d. Prep4ietibit OMPIsobiopgl-20Rb1 5 Hibkdroguido HBRUitbx Olic idié {(1S3R.5R)-
8LIAHENH BBx{-8-hE By IaRIRBMopyi 108-Bekbidyc B3 211Nt SOMpaHiads  of

the 1 nvention are alsO useful as research tools for

i nvEé&)-2efadrony-br34luiggprapyld-oxodiZcdihydpgvinpkine?-

S e B R S T e

tert-Byl YR8 TPMgEX DD mrﬁowwag iR&16&] BiMbloyndiie $5 M4 and then
receptors as conpared Wth binding to receptors of

trifhtomencetic afid $Hibtly yers adgdedrdowelyl dibleyniBtuEE WaS é@@?ﬁ for 30 min, and

thef anest e angor fosf Brosn it S st e LA 5PE dictmy
ethér, Rh@tiRdimaked m{eqﬂe&ﬁlta%@v&aé Bried¥des Vhdual] ® divolhedikieal

system or sanpl e having 5-HT4 receptors nm be enpl oyed
intérmediathassthe tii deorodrieti  acid yalb ). o erDu[Mi-Hi evalddnioy CpathaN4Os,

285 ol Yo 0 RRRRE bER L A G PR TSN Sl g i =340

mihimted to, cells, ‘cellular extracts, plasna
menbr anes, tissue sanples, mammal s (such as mce,

€. \ﬁ].ttl’?emsq}f'lnﬁgmgbﬁsz L3981 JifydrQdReliR. S arbE] vnc)acﬁpﬂ 158 5R)-8-
8%gl Xng ‘gaﬁ%g S lﬁ) ylt-lﬂgthvpanﬁmobmobvl?S a,z c%f%% 2.1]oct-3-

corpr st g a A4 TeCepror TS

SHEG®ted with a 5-HT4 receptor-agoni zi ng anount of a

fg”ﬁgb’{ﬂﬁoﬂl AL bgo-1 PVEMdr&quinolR-RELB6kyEicQkidy 05 BRI SRY-8-[(S)-2-
e

4 receptor are then determ ned using
hy«bfomyéﬁnctbmlatnlmpm@mdhwsammkéa @llﬂwfﬁt yl} eoide (éé>3 g, 1.57 mmol)
di ol i nd| y d, f.unct.i on Suc
wap fsseives (ﬂaﬁs AR G e gt ibsiiaq ATERE s O .,
5.0 lﬂh{ogq%é LK é&ﬂ&%%'sﬁﬁe&"ﬁﬂ&&? %&Eﬁtaﬁd es&é@o 0°C.
I’ gand I at’e anges in activity of e enzyne
MaﬂeﬁﬁwlﬂinyRMMIﬁ&e(lzm nEh1 $ymbb svas eddeidvid) the mixture was stirred at
6qj{gand nedi at ed changes in incorporation _of analogs

nadmie The presdomuaedyenied bystie gddion ségf]a@ir B W mBure
wag ggﬁ&g&é@g tcg%prges(s &déljpe&’tlcte[i J@Q&r@ h %?%32&%1 (vas éHen b nGcetic

nes vi a rece or cata ange o

am@%tﬂr(&ll 19¢5 nfI9ranGipkri fiedbpHPLC dhg@nsatopraghyt Ehke pthﬁ‘[t@dsactlons
in free intracellul ar cal ciumions_(nmeasured

wegs yaphibizedior giveathetitls casipenedas the lzféfalqrﬂaéﬁtlﬁ acih |S%1f 038 ).

reader, r
et el P ORGP s 4 Mgl anu.
Hm i2vE(% M CHVELON @@ 5 dniaf =uhie hiy aireé basen‘aymngMS(m €6,
i ncrease the activation of 5-HT4 receptors in an

299 e Mldnk: Bi(ppra) 1 48<a6%(ds PH).deB 1269 €br %ﬂHéas?s,%%rg 18( ram, 2H),

> Beolhathi 2 vhe Bantin G b pp P P aR TR Pinysior®s 78

(blasb@H? Aonangngi, QH)tzpmbcrggbrS@Qmaym @k s, 1H), 7. 3 7. 4 (t 1H),

Addi ti onal Iy he "compounds of fhe invention ca
7.a755@8 étsthge&S: at94t(d,oll§) 7 98-80 oV HD H1¥0 tseWHS- 1|Q1347 10 40 (d, NH).
receptor agonists. In this enbodi nent, 5-HT4 receptor
bi ndi ng or functional data f4f a test conmpound or a
group of test conpounds is conpared to the 5-HT4
receptor binding or functional data for a conpound of
the invention to identify test conpounds that have
superi or blndlng or functlonal act|V|ty |f any. This

oy Y "

o o o o,
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of interest. Anong other properties, conmpounds of the

i nventi on have been found to be potent agonists of the
w®20dF40m36cept or and to exhibit substantial selBCT/US2005011393

for the 5-HT4 receptor subtype over the 5-HT3 receptor

subtype in radioligand binding assays. Further,

conpounds of the invention have denonstrated superior

phar macoki netic properties in a rat nodel. Conpounds

of EREmpIVPISy1tResid 61 I-isupr@ymr:dxadl 2-@ikglrelyditloYine-3-carboxylic

bi og¥al (B985 R,5%HB0[(S)- E\Jhyﬁ &he&taheihlfdn@l-ﬁﬁhwﬁﬁmo)propyl]-

Lﬂgccepwmgg g?é/t-esf- | nﬂ"@q?mnngg :ﬁee)p()glt glst3| um i on

cur FeNéwing tRproBedtiré 6 OPEXMh18 8 ewith @igsubBitation st (79-2-
I sol ated whole cells expressing the hERG cardi ac

chlpmhylgmminm@ -2-chieromsthylayéraet vfiema dag fallpwang intermediates
ﬁ?gﬁe Pﬁ)’ |.inical n(Ft hod of assessing the
a“‘g COMPPERS WEFRIBREET cal agents to change the
pat {Rx IL(lSB‘nz?l%@ﬂh?Parhﬁfé@B%h'l&éﬁﬂopﬁh-Z%me SR INMIR| (DMSO ds, 299.96

cause, so-called QT prolongation, which has been
Nﬁés)sﬁaipm)eﬁm(st BHr),aZ B2ec(nar2Dy3 A3 (m, 1H0ad 8863 @mal ), 3.65-

3 7Sk D b TR Bt sty Ly 4y Hhsgled far Cililictvo,

21438 f{l;ﬂgazﬁpi:or di ngly, pharmaceutical conpositions
compri si ng compounds of the invention are expected to

hav §Ry3-diae-hpdrexyarapybmethylsaitiasic atid rert-brpester d3-NMR

ORRrS e LORD6 SMT2BS b hasr eS0T A LnsS b 93l 1HD,
3, 335‘8(th314 )6 P323X é\i‘ﬁé'si@?\ﬁﬂtﬁ gHggfhﬁfg) K/hlﬂ?% c{atci%or

‘esen 'says are her
Cgﬂegl(}iNm,I 23t e féuwld 1@Biing exanpl es. EXAMPLES The
foll ow ng synthetic and bi ol ogi cal _exanpl es_are

of f é68d-Rlrdxy-3rdBribl- §°P1f9@y]r¥19§‘?rt1 iofihydneguigplingid t o be

car%g1\[;\421?{3{11!11 Sﬁ] {lg}, %@V\gjxééﬁ%}ki 12&‘( %hﬂéﬁl‘égﬁﬁm%#cgﬁamlc acid

terp BByt at i(B19: mm]*tdaedftbf Cgmmomm PRy Soumund m Retention
ot herwi se indi cated. Abbreviations not defined bel ow

tlnrﬁe(@@alt HBLE: 3% Mo/ He@ eneemidant ngsingoc er

2 R G R A R N8 02

hy@oﬁ'ﬁ@%bth?lahﬁﬁb@rﬂpylﬁggﬁﬁmeﬁcmw zalqectta-sal}mﬁmA(m/z) [M+H] calcd
| orobenzoic acid MeCN acetonitrile MIBE r

foufesHyiNOo 17 3% B Zothatention.time (anal. HPLC: 5 -50% Mecnm,0

ov r¥| 0 yt% ﬁ rroI i di nophosphoni um hexaf | uorophosphate R
71 Bt Yctor RT roomtenperature TFA

tri f1L1u§5 pRel-bLo-22 dhdibqiigs iy 84bxiylRecRE (USBRS R)-8-[(S)-2-
I ng secondary am nes) and_sol vents

hyéw§i$g@@aﬁhwwﬁmhmﬂwﬂamlmppyl&ﬁsazmlwk\ﬁr2 18p¢itdayl} amide:
TR s SN AP Rl Rl L
2-509% RLEN/ME OV &E 5 nihPg UeITsmbf

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]propyl]-8-azabicyclo[3.2.1]oct-3-yI}amide

1-isopropyl-2-ox0-1,2-dihydroquinolinone-3-carboxylic acid {(1S,3R,5R)-8-[2-
hydroxy-3-methylaminopropyl]-8-azabicyclo[3.2.1]oct-3-y1} amide (71 mg, 0.17 mmol)
was dissolved in DMF (0.5 mL), and then N,N-diisopropylethylamine (88.9 uL,

47
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reaction m xtures was nonitored by thin | ayer
chromat ography (TLC), analytical high performnce
WO papsiteb3shr omat ogr aphy (anal . HPLC), and nmass PCT/US2005/011393
spectronetry, the details ofwhich are given bel ow and
separately in specific exanples of reactions. Reaction
0.5iinxhol) ess whdesl. Wk edsolipioas fdesiotibedcsh@d i & heAd.B4 mnpol) and

Y LTI T VA T VAR R—

rootélﬁ d Pttt Gor 3R, 3084 MRAHERARIRAL. AFYi8dsalndeZRELQR pressure.

recipitation. In addition, reaction mxtures were
The producieias tplemi p indcttic mcb(p’ateatl Ve(1HPC) asd g@ﬁé@dd?y HPLC

o PRl Ot pyTB6 Bt e et e e B tbe By® sgmpound as
theacﬂﬁug-x?‘a% S RISEH (B . (h2): [MMRrTRaRY rf@ﬂ%ﬂg gsgmﬁsw

were di ssolved in deuterated solvent

fouDNIS32 J6 )R etcnticn likkaNpRals HBT.Cr &-40€6 Meé}Nz{H]z@@dew mhin)e= 2.11 min.
Varian Gem ni 2000 instrument (300 MHz) under standard
0bs @i BiplO: SyRthésis wlslsowﬁﬁylapﬁ@tr pilhydrequinolinone-3-
| deghiox§he hAA {Ofs, SR ERVSIhyaRoxRS8!] wgyrmaﬂehy an

B i&b&éﬁﬁ%@@?@% S AT R
| NSt THGPREBy1RLoxA1 Mﬂh}ﬁﬁémﬁlﬁﬂin@ném&rb&&hc HﬁdG{KISBIJOSR) 8-[2-

LC/ MSD'instrunent. Water content is determ ned by Karl

hydlpsz-ﬁeqmmmrpmlil@faza@py@o[é 2t lopik ratHemideS Bung, 0. Amymol) was
dis%@ cﬁléag)lgﬂ’ro(lp f mf &th'\é%%v (%%s%pr%%yieﬁimfamme (5( a nE' § 4%1mol)

Wa(:':,l g{icgéa? EN%Q(Y Py s%hﬁ?éﬁ -df igdnftofY R RE49 ! th B.ANE n3nol§ BPRYEOP C

(208-Bmjg20. Hyninob)yn BMFTWBh adrzdu [The mgslultngtmyclhamme yphaken at room

terpp BB treT 3ot B BasrpnoestiaBap APty st FBitaress g dhe
prddRPCH M LRLEE ﬁya‘éét?&ﬁul&’Waf‘ergP'l}j(l(§QlL2"a)xd PREGSIGEHPLC @

et er ogeneous sol ution of
chitoetat@gryshyo flle porifie® fractipns vt Boptiliped ‘m) gl the t(cl]_amrrm_))md as

osaproscsh e G e e IR R B RRRE

|
fo%ﬂgégg ZrSm Ii@é%rliﬁr?'ﬁ%lan?eeeﬂhlg 15%)@@3 @F40_?_/ﬁ g/fé(ltN/ﬁ!DQﬁfel( A%np‘; 2.20 min.

01 AR fLSd S AR OB dihy e3:

e
t he & o 1 0 N-acet onedi car boxylic .
S eamOpt s b o uln B ol e Pl Gt R s 12-

métm;c)y ~3-heVBARfinbpiepyl )aza%t_ifclg[g w]@ctayuygahﬁ@b fsB@MpH). 12 mmol)

~ 4.5 usi'ng 409 e resulting cloudy and
wag ailmoly/ecﬂ froRVEO( 1t inb )y aved shest NV, \-didsoprogpyteit ning | £04. pL,

| t di f H 3.f 7.5 j
A R 1B act'are' ‘ﬁ%%?%fagwﬁd%%%%aﬁ%d&%ﬁ? K0 tgr Acets!
ch nlag {71 uﬂ“@zﬁ%@&hy 53 4 Sltl’?edmi g%ﬁ"sﬁﬁg@ﬁf Wfo? 30 min,

asi |ed to Na0—| and extracted wt
an@@Mn(andenﬁﬁ@d m&)lryné'dmmrﬂemdﬂl@d poesgami dhkayeiust wes taken up in

N NN L a—
g RIS D% B B8

(4(!im&ﬁg6)n Oh/z): IO civas GEEQIN, 04,1485t 300 fotind dliss 2r Ruteattion time
at 0 0C, _The solution was all owed
(arta@, %&iéo%d\éﬁﬁ‘r@%ﬁﬁb?‘é&r&r@méﬁdz ¥ mited overnight. The
nmet hanol was renoved under reduced pressure and the
resulting oil was dissolved 4h dichl oromet hane (1000
nm.). The internedi ate was extracted into 1M H3PO4
(1000 nmi) and washed with dichloronmethane (3 x 250 niL)
The aqueous | ayer was basified to pH 12 usi ng aqueous
Na(]—| and extract ed W|th d| chI or onet hane (3 x 500 ).

R A 7 A\
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CH2Ph), 3.45 (broad s, 2H, CHNBn), 2.7-2.6 (dd, 2H,

CHCO, 2.2-2.1 (dd, 2H, CHRCO, 2.1-2.0 (m 2H,
WERRSHRBS0 1. 6 (m 2H5CH2CH2) . (m z): [ MkH] + ceCTusS$00$/011393

C14H17NO 216. 14; found, 216.0. b. Preparation of

3- oxo- 8- azablcvclo| 3. 2. 1] octane-8-carboxylic acid

rt - ixtpiplest.Synfless efdHsopropyb2-oxo-1,2-dihydroquinolinone-3-

8- beamuxyfic azlat{(m;sk 6R$-82[231h@l(hb§§ﬂ-33[1ﬁﬁtﬁyl€(¥>§rﬂln@4348

Mol kakionl)ifind J yil-3- amcgdsl%dz P]o%@ Jg%y and@f

di-tert-buty I carbonate (83 1.1 eq

I n EtI&H@ropdoxnd-],2- dﬂn;eiras@ﬁnbltnongamlrmyhn aadc[(tS 3JIQ,§R) 8-[2-

100 nmL Et OAc) dded to 1 L Parr_hydrogenatio

me&@@@eﬁ n’@%ﬂ%‘i“ﬁ?ﬂapﬁigzj‘z%‘?w}?éﬁﬁgdlr]GFﬁ %ryk}@%s@eogg é@gv@ 13pmol)

s PO e SRS AR B 0
0.6'1aaRl) Wik A4dss. eThmsxtdleg;@@&a&eﬂ aha@rrﬂ@@gdﬁgmd asollemmftd:
N2 five times) and pressurized to FI@}PSI of H2

Isommtmﬁlacéﬂqrm (§%|7 g, Svimolgrasadded th@mxuﬁwaggta“red at0°C
for Clrpuanr gn&l he & cH%ter%d? &ﬂ/ﬁgsstu%dgre ea%ré_s@m@r %?13 ﬁfo ugttwas
psr it PRETFESE L O " Was conple e PR oni

tak&h hpe@aédﬁcracidayﬁa (quantlﬂlg)raaﬂgamﬁEh@ b{mcmhutdg@aphy The
was then filtered through |te and

pugBet Eaetioas @@%h’@ﬁbﬂli@ﬂg P t,bp digls @p@p@@l@xaséh@ triffporegceptigacid

sallc {gtélnég férl%g 615/6 )I fM@%ﬁg ct::ﬁct,d %?n t}%SN ﬁg t% SfouX& Eh@ ?’ Rtention

used i

tlnfdﬁﬁﬁeﬂeHPLCeBMWMeCNﬂ{WBvém&)— @I(wmﬁl 4.5 (broad,
CH NBoc), 2.7 (broad, 2H, CH2CO, 2.4-2.3 (dd, 2H,

Cro @R upierd %ﬁ&mﬁ 1‘%@%0 1{112-?1'1%?&%(&1 ,;%3-
e chflayyhie Jel SR 93"%%@ J ip-F 58 2

L et DR Pie P CE APl S HIRIdE ot ) ﬁe oo
DT OS5 1 VY APy R BARTEL iy

ammnl um mat e

[@@nalnm}kybmeth‘ﬁ)mm«ﬁ]bﬂ@yww agattcyio[8.20f ogte ylaﬂimdm(m 6 mg,
actiyvated carbagn (&M% on dry basis, -50%wet wt

2imor), Wsejeroduediiy PME(HY n@)ven%tﬁ%iv B eoralohNBmine (139.4
uLhWB |8|ISm%3 a)l} s'aldded/ ' ﬂlerfﬁ Q'V&e@ tn%& ﬁfl@err ni geﬁ &é?(?ggtozl(ﬁc

1-onal ORS Of " aRToNT UM
Acétyl chetidle W £pBasle ﬁnﬁ@lmag hdRd 200 €l meaelei v stirred at 0°C for 30
progressi on ceased, as monitored by anal. HPLC,

miGednids therr Joncomedes) towanessiuadr seshicediprepsyae| Thagrodigt oves taken up

d.and_th ol l ect ed
in GErBRERRLEenIT (e rla o g0 B AP LG Adopier b Thepifid
ﬁa&@m Wad 1}%@111&@@ &ﬁ@% afeqﬁlettraﬂﬁfouﬁ@ dyﬂﬁdnﬂﬁ@f@éd&le abildlshlt (33.2
met hanol een renove The resulting cloud

mg): (yhé@l[MJsIé] upaicdrﬁom@@Hmhbm,oﬁaomsedoundt%omMmmmaﬁm@(anal

vol u to 2.0 L at pH 2 and
HP\?E&S% %&w?‘@#ﬁ%ﬁ% %Vlﬁf)gg‘flﬂgnglz(én&? 700 rrL) The aqueous
| ayer was basified to pH 12 usi ng 40% . and
ext Faamgde I+ Hyndhesin Afrlolsaprepyl2(oxosl %’ehml}) qum@me-i*-
c ontsarizaxytic geidi {&IS,é@él@-SmBr@cetjﬂammmmdwsmowll -8-
fi | tealdidyclaj3d.tloredyl}natidel by rotary evapor ation, then
hi gh- vacuum | eaving 52 g (70% of the titl

i nt driserpayle- O&thdrm@mhr@@@f%casb@Wﬁ @ﬁlﬂc{éb%éR 5R)8-[2-

Whist I
g B I s S e
TR A oy S A

wab gl dddH, NSitNHR)Iytich, of-aRetiBacdr(224H)L, A4 sniol) arkHPyBQAP £2(8&2 mg,

OH, 3 1, 2-1.1 (hroad, 2H). z): [ MrH| +
0-%%@5%@@?%@@%@5%&% @ﬁa@aﬁ%ﬁ atAA%WW%Pm for

HPLC (isocratic nethod; 2:983 A:B) to 90:10 (A B) over

5 mn): retention tinme = 3.68 mn. d. Preparation of

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

acid First, acetone (228.2 nL, 3.11 nol) was added to

a stlrred suspen3|on of 2 an1nopheny|nethano| (255 2

"~ N~ ~ o~
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L) at roomtenperature. After 4 h, the suspension was
cooled to O OC and stirred for an additional 2.5 h and

W0 b@s/160356 er ed. The solid was col |l ected and waB¢EHUS200%/611393
wat er and the wet solid cooled and dried by
| yophilisation to yield 2,2, -dinethyl-I,4-di hydro-2i/-

30 ipen 204 theBlconeenimizd (G domessgndegredyced pressurst fLhgipraduict was taken

lid. 1HN Q 1 4
wp g s (g 1 g AL et PR C g e
urfﬁeb!)ﬁacﬁoﬁslwéﬂe 1?7 ﬂﬂihz‘éﬁ'fa g1v§ t}%tlﬂdjconhﬂ‘éun&raﬁhe thiflhBrobtetic acid

UthI’] of

saltz722-mg)rﬁ€m®1 [IMLHRT diakoddoinC 2HbNohz415.2 B o 3e2. (Rgtention

tim il N v h B s b so vi &

anaddi ti on funnel, over a period of ‘”1'%

st | Exampledid. Synthesis of Idsoprppyr3agxe-j,2 YQE‘U@“PWE €3 0

0C. carhexylicaaid oSﬂSvede:,Slﬁh&ﬁaﬁwtﬂ;ﬁngﬂmvawq)r%hwg%ympyll -8-
addazabirychi[3.RA28HS-yl} Ouiltle ( 110 g), over a period of

1.5 h, at 0 OC. The reaction m xture vvas stirre

ov et-dsogrpyl-igxoeh. ddibydEpquie liseng-g-caoxgliGagie { )-8-[2-

hy%?])&yé?-li'l?ehl@é%rggmsm-e[)gfu : gpa?lc%log fﬁiﬁ)c‘f\@ S1E0GE m§ ﬁ'ge@ 1 mmol)

waddisSoNR R AR 'Sm @nﬁgmﬁmfehanmdmsa pglethgﬁm%le ew Byl
el l ow oi | NVR (CDOl 3; 300MHz) : . 1. 24

0. SBémid)@yag)add@]= TBhe(thixture pyas @];[}red el | n{tgg'gp anql ppoled to 0 °C. Acetyl

chl@acﬁ%?iﬁz %’,,%255 gu@ %sHéng‘:l_lz ag&il %% n? gtL&% 'w(atls anir%{ Qﬁ“ﬁ fo?%o min.
ThdBRGAREHS & Qéﬂtﬁ%’ed(téiryﬁegsg&uﬁr thduded/Srefiite. TRSprogide dras taken

to a stirre ution

up & acetip am;imam (ﬂ1 dp I(lbﬁymln)emﬂ amnﬁe(@ by HPLE: clgomatogesiphy.i Bhe
| uene, (800 dthe re on . m xture Was heated .. .
pmﬂﬁedlﬁaﬁt@@s G zrowﬂ 390 €l BH1S HisEpts s 2 s i gpcetic acid
' lmg L 469081 38Ad 69.2 eRe@nti

Sdfﬁ?&dgg)‘9ggh of ???ﬁﬁﬁﬁxgﬁaﬁgz eluted with toluenrellon
timEh{endli IPLE! £40sMeChEs0 petreldnim de2.49 sduced pressure

to yield 2-isopropyl am nobenzal dehyde (105 g, 90 % as

an gxangpte 13./SyntiésNMR 166687 0py1-2 @bz -dililyd28-quin olfite-3-

CH ( Shnoxglie a@ldz{@dﬁﬁﬂk:—81-;@(f@ﬂ(y@iﬁétﬂb]—aﬁmﬁf)-ﬁ-hydﬂd}dypropyl] -8-

1 oS lpeh s P 27 (9

2 21 [k spbimti2- J»to $szdlﬁyeﬁ5@nﬂolﬁmﬂegr@rbcﬁ@mam{(1s 3R 5R) 8-[2-
I\/EI drum s acid, (16 1.16 nol) was
hy@oxwedethmllaunmmomﬂ] &azrngmb)@ Bdﬁ@qﬁ&bﬂh@a}d@éﬁ?gx a@, ?iGBmol)
cetl

wedpisgsigerbt b ERas CO R SRl v Feales Cton 1 and

the"f\.tcogcé?l@ateﬁhg dFRRS hriRr fé’dﬁédélrﬁeéya& Sitherpi&dhct @as fakbn ap ifdacetic
and then at” room tenperature overnight. The

acm,émen(a g (b6 sqde)r@dqmmﬁaé by HRL&T ehtomatography s She guifieshestions

wel‘rq.]{ygpﬁga?cgttgggllvq &116 §’g]%ﬂ%t§’§ﬁtle tg Q%%F%ﬂﬂuct)rggcettlc am% salt (22.7 mg).

: | b€, B 5.7 ffIddLSE D4 R @entR th JAFPLC:
(m%?ﬂ?‘ﬁﬂ???”sagﬁ.ﬂ@” ﬂﬁ% COOr 3. 300ME) - 1,72 (de@%il

5-40% SHEON/H,O0xv604 (1is) = [ZH711®H(CI—IS) 2), 7.44 (t, IH ArH,
7.75-7.77 (m 2H, ArH), 7.82 (d, IH ArH), 8.89 (s,
IH CH). e. Preparation of d
N-S-fl-isopropyl ~-oxo-1”-di hydroqui nol i ne- Scar bonyl )
am no] - 8- azabi cvcl o[ 3. 2. 11oct ane- 8- car boxylic acid
tert-butyl ester Thionyl chloride (36.6 nL, 0.52 nol)
was added to a stirred suspension of
| -i sopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
acid (80 g, 0.35 nmol) in toluene (600 nL) at 85 OC and
the reaction mixture then he¥dted to 95 0C for 2 h. The
reaction m xture was cooled to roomtenperature and
then added over 25 mn to a vigorously stirred
bi phasi ¢ sol ution of
(I<S 3|9 5|9) 3- an1no 8- azablcyclo[S 2. 1]octane 8 carb

. a e — e~ o~
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EtOAc (1 L) and then (500 nlL) and the conbi ned organic
extracts used to dissolve the concentrated organic

wo e@sdusso Thi s sol uti on was washed with | M H3PERT/(SD05/011393
m.), sat. aq. NaHCG3 (500 nL) and brine (500 ni),
dried over MpSH, filtered and concentrated under
r ed Fxample £6 Synéhesis ofileisopropyl-2iaxbel ,2-dibgdredjunaine-3-
( 12°¢athoyylia peid KL, SR, 5%)-85[S-for m@lantino 20hy dkoxypPdyyl]-8-
(CDGlzailcycld{sétﬁ]B&rs gtﬁhnﬁdcﬁ? (d, 6H), 1.78-1.84 (m
2H), 2.04-2 , 4.20-4.39 (m 3H), 5.65 (bs,
| H) 1- Ro;ﬁ6p3(ldzdoxd 1—1)2 dlﬁycﬁaqxﬁmlirﬁh&-s czlrlidiybd deid{)S,3BSBB8-[2-

10.63 (d, IH. f. Pre tio
hyqrof a%awroay%%%ﬁbl'égcd?ﬂ%@df ﬁ%a-af AHEE @%}%&}WGD was
S R A %ﬂ%&%ﬁ%ﬂz&%ﬁaﬁ% 59r BB ind then
conurenttated ta)diryndsss updmredmsd @t@puré 1Z%e Pragiicti wasGhle i inGoekic

sl &R 65 arld it e by PUPLC R paER Lo e Bdagections
weytﬂg/gf)hﬁl? & PRE B iifterntdiEatOhd the REAYSYo ocl%ﬁb dua sﬁ?%ﬂ 5 mg).

pour |ntoaV|gorousyst|rreds ution o
(mé)HMHB chl):d dordCAHSN,0d, 431 exs; fiundtad 1 20 Rupehtion time (anal. HPLC:

gnﬁf Th spensi on was stirred overni ght and
3 40r’( qqi@ﬁ%éﬂ" %H}l c?@g%‘? filtration and washed with
ether to yield the title internmediate as its
t ri xampdatsiSyathesisdofdaisopiopyk2oxg;1,Bdiyslrorquingline-3-
st epaybaxylia atidd(ibS,JRSRYB-[EB)-Bdacetyl-kRyl-@DGh@)2- 1. 68
(d, hytoxyprdpyi]-8-azabicycld[3351 PcB3-ylimmidt]) , 2. 44-2. 61
(m 2H), 4.08 (bs, 2H),441(m||—|),557§ I H),
7.31- I@(ppropyle oxp-6.8-dihydrogiinoline73rcgrtioxylid)acids ($S,3(€§R) -8-[(5)-2-

hy(%rHl)W & Igggyl%mmopr I_By‘l] g’ %za?b%c;‘c?dﬁ y_ll)]oct% yl?ade% (3(5(5 mg, 8 t_’» mmol)

vkl RapCouly 050 ol DU En e i .

0. 92&nﬁaz>b)bvas\adﬂcﬁd ekt 1d euitiidoreof{dostieadie @i 723 RLOYE minbdl) aitl PFBOP
= 1 sopr &JéD 2- Bronpnet hyl oxj rane (10.72 n, 129.5

( lSr?n@g) 0. ey Miowas addedy dge sgspliingapixppe was shaken at room

i QU REA R 8 e SO A5 SRR Kty T
prdduct wWahRaces incacaid stid/atater (1.4) 695 thl)48d gutified Dy HRLC
et hanol (150 nlL) _at roomtenperature. The reaction

ErePhya h§ﬂ3u¥1ﬁé‘él fipgionyavase lygphiliped i giypriheditiedntepmediate as

e I -

foundetaoi Y | Reetérioartiigs{aahle HP3.(: Res0y MeCIHSO| dvef 8 nfindy 3.94 min.
(mz): [M+ calcd tfor C23H30N3O3 396. 23; found, 396.5.

Ret % hiplle is. 'ﬁn@ﬁ’é@ﬁl of 1HBbf¥o I-QQ)QWOQﬁﬂﬁolﬁleng )
C&ﬁ)(ﬁb’yg @?Rg -(yj %05 e l-r‘;;eé:ﬁgl-%lnc al) b Oxy ric
- -97 g

aC| ropyll- 'azﬁ?/lc‘j‘?' Bropyl J-
f t
gl pmi ok i

hy«jaio)(y-éﬁhethyllairmmpmq}}d;]%ﬂm@lmz}&lq[ﬁl Qriéedt-38y1} gthide (235mg, 0.36mmol)

Wﬂ%él,iS’sgliVad Mﬁl%ﬁé@a&@éﬁeﬁp iSRRG b e?abqrsioaﬁ"é? S o, and
th%ﬁgéﬁ%’a{éﬁlt@gig@.@ss%;ﬁﬁe Peafiddit r9§§u1len "Mfég)%ciuc{ glltptamf-% uf 1rpacet1c

was ad em xtur was heat
amkl/waierc(l t1h €h5 edrcead tpuefied by HPEIC chedmeegraphes The purified fractlons
itle int rned ate as a crude_oil, whic S
laaplai] tﬂsgzvq e rthe g imiem i tifluoregagiin é@HéV@f
-i sopropyl - 2- oxo-1, 2-di hvdr oqunol i none- 3- car boxyl i c
acid t(IS,3R,5R)-
8- [ 2- hvdr oxy- 3- (et hanesul f dyl - met hyl - am no) propyl ] -8
-azabicvcl or3. 2. 11oct-3- yl}am de The product of the
previ ous step was dissolved in dichloronethane (10
m.), and then |, 8-diazabicycl o[5.4.0]undec-7-ene (763
m., 5.1mmol) was added, and the m xture
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was stirred under nitrogen and cooled to 0 C
Met hanesul fonyl chl oride (132 nL, 1.7 mmol) was added
w@pastssori xture was stirred at 0 OC for 30 mi PCT/UR®05/011393
reacti on was quenched by the addition of water, and
concentrated to dryness under reduced pressure. The
(9705 D Gm/in $ME-BR € palerbfar mzdéﬁNh@,désaﬂy\de 464.21 Refeh@ion time
HPLC chro raphy. The purified
(mgkiﬁﬂﬂgﬁggiéié<ﬂ&%éﬂfﬂm£éaﬂ9} Q”?fﬁl’ﬂthe title conpound
as the trifluoroacetic acid salt (340 ny). (m
[ M+Bxamplg tY Sfyaﬁh@m%elmﬂsl-lsmromsl-Z-psmﬂeF-d@(yslrQHumolme-3-
Ret emthiooplie aeid {(18:38,SRHBLICR)-2-h5dyonye B inetionesforeyl-methyl-
= 4aftﬂn@pnop)ﬂé&-mphbicﬁclo[Syml]beEB-gfl}mﬁnlde

-1 sopr ogl - 2- 0x0-1, 2-di hydroqui nol i none- 3- carboxylic
aC| d'ofa(so8iten of ﬂa)lscg)ropyl -2-0x0-1,2-dihydroquinoline-3-carboxylic acid

Kﬂi%égéﬁgiéQ"'$§ égﬁngk%R%XfP th%%%n1no§ggéggglon of

aza%ldWIdD@ZMflé’ct-S -1} dmide (500 mg, 0.99 mmol? d1sso§ved in a mixture of
in

-1 soprop - 0xo0- 1, 2-di hydroqui no
el Tb ) i s B} aﬂétwaﬁuadéed bipmiing (0s303LG}.9 mmol).

Th%lm1 1eawgl% %felg éfnfl e neraif}l %, g " VA Inf?ﬁfg %tgﬁcekaﬁe}g”)??lger reduced
pre(s&lr@ %ﬂﬂdlnklh p@ld’?ﬂl’l@v d&@ﬁreﬁﬂﬁ’@ dTﬁeQre@ldﬁé Wat BRsSUEPRTDEPN

ydr oxy i:[ 1-i so - 2- 0OXO0-
aceIonz.trde hyWa@q(ﬂ ol TEM)Z5 .m an purlﬁed by HPLC. The title compound was

S AR bR g
(CDQE) 3 @%ﬂi%@m#gtg g@t hgz Iees (11?87 2@77 A (i, cmgl 4, @W@t m)e4 0 (br

s, Bi)8@-3.0 (he. 88eésci3]ﬂbr2 19 (=t 3 2.5A2 tZém, 38),n. 56 (dNéHQr (ne/Z)

v e BR e Patd RS ok I R, Belephof ohRdind Herc:

101598 %b&ﬁ?kﬂ d 3 Bogyipl Ni mal vol une of acetic
ac(%g% er i purlffed by preparatlve HPLC to

y! e E A EZ @ hgstlse PP@R?tzrﬂ)f ggs %oﬁlcdpq'l-Z-oxo-
f’fi"o iﬂn“ gﬁ@ o DRl . oSy clols gobipet-5-
Ve IHZ@P Q,‘E? hglcarhamic agidsepi-hutyfest ?"repar ation of

a. firﬁpara on gﬁnet%vfé? llolera%{lf%e% aloii arhl%o il z‘%rt—co%tsﬁ%ét)ép ¢

) 8(@5@3@11&@%@1&%%1; wawailm@ acéld a&t-emgl eftet-(2.28 g,
oct am de 3- Met hoxy- 3 {[1-isopropyl 0XO-
10 mmokyi V\m;z dissejuechinl THE 30 mL), and then an aqueous sodium hydrox1de solution

33 §SEIER e E0or s S8ed SLRERbtEF Bt fat b e rbgae ves
then‘bbBcdratdd- dderTRi®ell p&Surdits BPhdkRANSI o€ tHRAITIF, dnd ChdHemaining

and then nethylam ne (41% sol ution in water, '320 n, 5
aqlmmrs polutien wdslexiractiddntei ekh}d pectolgswhibatgdith wagg. The produet was

crig) o8RBT BRE TG 467 B CBF e AR TP giaer ® give the
tltllg '1ﬁt€ﬁﬁéd§(atb Hs 511"&1 flodi E?V\M)Q) fi1eNa] CealcdNENESN®;0810. 10 found

|sopropyl - 0X0- hydr oqui nol i none- 3- car boxy! ic
210di dH{VSB, GIMSQ\% 299 96 MHz) ) (ppm) 1.32-1.42 (s, 9H), 2.69-2.73 (m, 1H),

275 o7 P 0B OB o8- ae (G | B e o D751

(m o§ Bhe previ ous step (53.6 ng, 0.12 mmol) was
dlssolved in dichloronetha e (1.0 nmL), and then
|, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (89.7 nL, 0.6 nmol)
mas added, and the m xture was stirred under nitrogen
and cooled to 0OC. Methanesul fonyl chloride (18.6 mi,
0.24 mmol ) was added and the m xture was stirred at
O0C for 30 min. The m xture Was quenched by the
addition of water, and concentrated to dryness under
reduced pressure. The product was taken up in acetic
acid/water (1:1) ( 1.5 nL) and purified by HPLC
chronatography The purlfled fractlons vere

1. . * 4 o " o

._,()
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over 4 mn) = 2.72 mn. Exanple 3: Synthesis of
| -isopropyl -2-oxo0-1, 2-di hydr oqui nol i ne- 3-car boxylic
wa@edod/1¢350 , 3 , 5 PCT/US2005/011393
) - 8-[ 3- (net hanesul f onyl - pyri dm 3-yl net hyl - am no) - 2-
met hoxypr opyl ] - 8-azabi cycl o[ 3. 2. 1] oct-3-yl} am de a.
b. SPnhpsis af ((@N26dfydroxy-3-{3-[(1-isopropyl-2-oxo-1,2-dihydroquinoline-3-
cdrbbiBPRAORYL (L8 SRAER)!8-2zall chyiad[ N2 sreRi I Bpr3p i andthylyarbemic acid
teRCh Ms‘érgR 5R) 8-

yridm 3- Irmthl am no] propyl
- 8- MZ’&M—G%CII @)preglylggethyl arglcch;/d z@mhyéylggwé&zéé@,_%.l mmol),

S i R e S R SR e
blcy&@[@Zbl]G?z’tCi 91}31r12de](:8c70§ ans Iﬁfhfb@ Wre AsHivedibmeths@sl (100 mL).

di ssolved in ethanol (10 nL and t hen

Thmmmmtmyuew e @or(z_hss@a hen gonpentieey updes redgedipressure.

h
o B b e ) ol Sl Bty QDA EReppysoiom
bicArBbRASEEIAN &1 @ssa&u@tea dguediub sydiin@lthiiiel qele ofantstwreye diied

the next st eE Synt hesi s of
over sp&ipmrsoifyle, Blierrd-and oreniaied gurlergrduced PEspWB X Jhe fesulting oil

id (1. N . )
waf B bt maag PR o1 Oy Riine o W astyro Loy A di i orepriene)
Fra@t‘i&ﬁd )@o%lt&@?n?ﬁ LEWFdr® E&m%ntrétb@ﬁi g13e lrﬂe}tltw Ehféﬁmé’diete as a whlte
roduct o ep

rQV|ous ste 102. n%
sohdl ($3.01g)elnizn [NdH calcdréqrﬁémﬁu 4@5,652& )fcawé 5t2ﬂén Retentlon time

u 7+ ene 119.6 ni, 0.8
@nﬂngﬁﬁiaégﬁgﬁﬁiéﬁkg%é‘?%%9HP§ uf"?Ig é‘stlrred under
nltrogen and cool ed tgo Q0OC. Ne hanes Ifo | chl or.i de
( 30Example 1 Sypthssis of deisoprapyl-2ie¥otims A ydrpgungiinone-3-
st i earbexylic @i {183 RBIRMBH2- lryﬁéor%%metmnﬁﬂsl fenydmched
by ethelauicio)propyhS-ambinyclofhd. 1{det-3nylkamide was
concentrated to dryness under reduced ﬁgfssure gf ..
pr ofeldewing dha Ei‘@é‘?ﬁiuﬁpoﬁ]??(aﬁt@% i genleqing mathyfamige yyth efhygamine in
) |
R S e I R
fouad st1he. Retditidafipac@hil CHRLCH16da0% NBGNSHD bver(&‘mhm)) 2.91 min.
[N%Fu+ calcd for C3 1H4 1IN5OGBS, 596.29; found 596. 2.

Ret ingib 33" nRRR! of 1H§’&ﬁop%%fb%l\iemwd¥a1@mennéne-3-
arb

~ _$-(Methanesulfonylamino)-
B

| i none-3
al.P’§ e idndo RS Dk 8 aassid1E-9mydigas no) propyl ] - 8-
ocC Y am de a. Preparation of

y
- a“oparaopj/d;olmcumf <(B)-2-octithydmethanolo(Si 5167 3-mmeh ang phthahmlde

o 5 o S PR TIT A A o
(17|é9(: %,3@?% . 41) %I’Il(.g&lgthk a?zogicg%@&ﬂgfé' (rI‘Q hi sg‘ 20 % IﬁﬁBBo’ﬂ‘ﬂe nfixture was

8- azabi tycl of 2. 1]oct-3-yl}
stnaafd a®°CIoi3Dhgnd bﬁnﬁnhﬁt twaperdtuss firvié h. |Theenixano wag a@ncentrated

and then 2-oxiran Ineth SO ol.e-
un%ﬁﬁm eRAbH ISR ﬁﬁ?lilﬁ/r‘?ddléy h?% 5650390013%1 ﬂﬁ@iﬂi‘mgf aphy,
i f c/hexane.
S B R e B B R e, O 2 LA DA heran
1HWMH(@S)¢1%,I 3’(@1\@1&) WQSpn‘lj ’BS&%&H(&UEH)Q? aphierd (5289, 3.9-3.8 (dd,
eluting with a 9:1 so
1B S FI-305HEe, hléﬂeﬁ#ét(mahﬂb )2 T2 67\(@1 tIB 2584255 (dd, 1H).
internediate (4.95 g) as a white solid which was used
directly in the next step. b. Preparation of
| -i sopropyl - 2- oxo-1, 2-di hvdr oqui nol i none- 3- car boxylic
acid (a
, S, 31 ?.51 ?V8-r2- hvdr oxy- 3- &8 norroryl | - 8-azabi cvcl or3
.2.110oct - 3-yl >am de The product of the previous step
(4.95 g, 9.13 mml) was dissolved in ethanol (40 ni),
and then hydrazine (860 nL, 27.4 mmol) was added. The
n1xture was refluxed for 16 h, and then cooled to room

e o o [:lL-..__
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concentrated to give the title internediate as a crude
oil, which was used directly w thout further

W@ osflpoisat i on. c. Synt hesi s of PCT/US2005/011393
| -i sopropyl ~-oxo-1”"-di hvdroqunol i none- S- car boxyri c
acid ((1S.3R 5R)- 8-[ 2-hydroxy- 3-net hanesul f onyl am no

bl.' Syntheyik bf 8-ismpadyyi-Pedxo-1.3-dhyiltapindinehk-3rhadexyheacid
{PISBRISR)-BE[ (R 2 hpd¥ - BuscthbeRuif@R laminofhrapyl¥®l ) was

aE'db‘iés}éloY?@ 18kt ﬁ@ﬁrﬁfd@m‘v‘t hane (1 0 m), then
8-di azabi cycl o[ 5. 4. 0] undec-7-ene (60 nL, 0.4 mmol

vvastéRYél@g tlerroeasraef wlq\/é,sreglﬂpmg ERFCIAY STOXHPRYIBIG

dta f
DIl AL T L i
salGdfl tBNEHe ESMPRIHAD WA presied. GRS r[M-itH]é cane ffor3©z4l‘-11_:,JN4O'§$l,e491 24;
reacti on was quenche q H%ht he addition of water,
n

fOUtnﬁ d9hix Retantinn sinteo(es Ee0-667Ylghbd () pYer6 merauo’e69 min.

'HNR (0 ?ﬁOQ@fZS%@pﬁ &R g{%?f#ﬁgﬁgg | §59).7.7-7.6 (dt, 1HD),

73@2%@%?{3}% 2H)e. (pﬁ*'“{ 2?19 {029 (RNE)MIRYS, 3H) 2.6-2.3 (brm,
| yophi[i’zed to give the title corrpound as t

6Hbr22—l2dc(b0m;éHl)d Heilds€dlGHY 70. 7 nmy). (ml z): [MH—I] +
cal cd for C24H34NACBS, 491.23; found 491.2. Retention
t i NBhé dflabompiind wis AQprdpabd bi2 ReduBowihgmirodedumre2. 43
m n. Exanple 5: Synthesis of

a2. |Pré%£:f{ﬁ{dihﬂiﬁ]\f SR RirhmiimeihiysleparésaEbhaerds- car boxyl i c
acCl

) - 8Tp&0©ttbsdhldmmﬂ m@hmeslpiﬁqnamxdqaclwg;@tlw imebhiniwyter(100 mL) in
an tﬁ%g’ﬁﬁ}é? %ﬁ%g]sodlumzhy Io%éi,c?e peﬁe (§ ﬁt , éﬂ%ol?gﬁcfj&le@

(S)Lz-blﬂgﬂﬁr‘}h@WIO)zl%@(ié‘zi di by &8 BRY. el hiktiPe Gk b@pfyd hQh@Eenth
((1 ?°- 8-{2 vdroxy3r(£yr|d|n3ylmeth

temgemtmdpbz hpqﬂd—% roMm bfpmwatg{e 1 22 hpod thep-opucenttated hydrochloric

ac@ (Eg/a{l_ﬁ yy&rs aa%ﬁdn C’,]heﬁ)r%guc? %s 1sola?edoby extracting the aqueous layer with

d@ﬁl&&ﬁ&ﬁ%&ﬁé@ 280 ?IOTBQ bzt e eab dBed b MG, oid therd
aza- bicycl o[ 3. 2. 1] oct ane brom de (505 ng, 1.27 mmol)

evalmsatckl wabiyneass, yieldimghaobirless Bquit (2.5 ghavhible fras used directly in the
am nonet hyl )- pyridine (193 nL, 1.9 mol) was

ne)gcf d. The mixture was heated at 80 C for 16 h, and

b2! SEIERNFYBEsALEA-LBLST 2 AAHEEGLIRSRRHEEAB0Gi¥ Aciihe

{18 5 R SRIGE REA 98083 @ndiil 06 Rinl 1aHEh HBrofR.gis ed

SIRACIS g I %m“é—gd ng step. b. Synthesrs of

A By S o%d i hydr oqui nol me- 3- car boxylic acid

U S&B aﬁs‘Blutﬁm df3 —1@61&6@@67&5 ﬁQFdzlhydwquldolme% carboxylic acid

v2- hyd | .- 8- bi cycl .
st éa;é}%&om IpcbAUBIATBHe (FRA pHlbt B D sl

(13@}&9?&19% %Hgg ]?Il ?gl%il\f@?mhg g1d47 gﬂé %{iﬁﬁa Qﬁnﬁl_ﬁé 6)9%duct of

théprelibuyasp exisied 18 ZlﬁdndilbleThﬂ ixtie wastisted at 80’ Quifod @rdays. After
nitrogen and cooled to 0 C,_ Methanesul fonyl chl ori de
being con¢rnirated ogdericyupathe stk veaipurifed hw?ffima—@ %EPLC yielding
stl red t Q fed
oghihEaduecrEal G R Bboutlel, LR K FLPIRRT HERERE
CoHMIRTLO% dgi: ed: PURSZ9T.8. RERatip ﬁﬂllec(anmmkmnsm MeCN/H,0
acetic aci d/ wat er (1:1) (1.5 nm) and purified by HPLC
ovetht oWRtoy6ApHY. The purified fractions were
| yophilized to give the title conpound as the
trifluoroacetic acid salt (22.8 ng). (mz): [MH +
cal cdf or C30H39NS(6S, 582.28; found 582.2. Retention
time (anal. HPLC. 5-40% MeCNZH2O over 4 min) = 2.78
m n. Exanple 6: Synthesis of
| -isopropyl - 2-oxo-1, 2-di hydr®jui nol i ne- 3- car boxyl i c
acid
{(18,3R 5R) - 8- ( R) - 2- hydr oxy- 3- (met hanesul f onyl - et hyl
ami no) propyl]-8-aza-bicyclo[3.2.1]oct-3-yl} anide a.
Pr epar at I on of

o~ I P 1

N 1~ I ~ 1
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and stirred for 16 h. The solution was then fl ash

chr omat ographed (Si 2, eluting with 10 % net hanol / 90 %
walc@bkliemssnet hane) . Fractions contai ni ng pr oducPCEs®05/011393

concentrated to give the title internediate as an oi

(19.7 g). 1H NWR (DWVSO d6, 299.96 MHz) 2.01

( s, Esihple 23 2Spnthesispf Rigoprapyl2-ex6l ,@rﬂlhm*)oqugléwﬂaeé-

( M cakbdxylid acft $1.9,3R(3R)-8-[ hydko§-3¢(,1-tidxp-27. 0- 7. 25 (m

5H)1sotﬁ%éﬁdln&%ﬂp&l}cﬂaﬁﬁblﬁﬂlo[@1211‘]65&3 MPanmiddé. 10; found

214.1. b. Preparation of .
2. Pfdpaftibn 8f tidoprapyR-2oxer b yifripduinnbinbye-3 satber/lic 20id
{( SBR-IRLY[2- 85t &ty-§-8B-chloropropanesulfonylamino)propyl]-8-

a7abRSAZM.2. RNy a8y - 3- chl oropropan-2-ol (8.4 g, 39.3
nmol) was dissolved 1n ethyl acetate (75 niL),

nd. then .
di -Taer ¢old @plsytlo@ pE Hmmy&Z(cg(og &d 1h¢f§r02@m}ﬁ]|;§p§\e-§—ﬁ>arboxyl1c acid

{(1@3@ 52{2 gi’@‘ dr o%gﬁnfoﬁ 003) %&g@f&??g 1;1&‘9% }"T%_%ﬁlldé §FA salt

(0.1725X6L B1195 Wasolh ird dlelﬁleﬂnﬁémmqb nél)drdn dde Has wheddded NaNe
concentrated to dryness under_reduced ressurlﬁ Gﬁl
diisopropylethytpmgng (Qubkd T 0655 mmel) gstypreRiorgnsepangsulionyhchloride

B

eMBurk Bﬁerhi;h{ eIt iwrab aﬂm%d I\naﬂﬁhaﬁomi’nemhdne (30 ﬂ:llg)and]sﬂshIMRmth
DVSO d 99. 96 1.35-1, 46

briige @ﬂ.sgtu%ect NaHGM | solj_mgg_ Al fl‘ (hmngl qQypr 1\@8@48’3@ oEgﬁmogqq)lutlon was

el o 5B s o s

nexl?rsfegaratl on of ((i7?)-2-hvdroxy-3-{3-[

I I sopropyl - 2-oxo-1, 2-di hvdr oqui nol i ne
( p -p%@ ﬂ)&l—d1hvdroqu1nolmone 3- garboxvllc a01d { (1S.3R.5R)-8-[2-

hﬁdr,oﬁv—? (Bi12diege- aaahhmvdiéﬂ\ﬂ)tﬂgmd_bﬁi@&@rcMBad\]Dct- -yl}amide

) nre hglgg@ﬁ ?%%;%ryi_g blgﬁ %jhr}/e%f%ﬁ%oél}l ne-: 3-é:arbolx ic acid
(1]‘9%93 SI@%W-hﬁﬁé)@f 3f(§-%ﬁloﬁ"®roﬁarﬁsm|yparrﬁﬁk@propyl] -8-

-1 sopropyl™- 2- oxo- hydr oqui nol i ne- 3- car box

woabiydo{1A 11815 Y)}amldaﬁlélobnmfblfbl[nsl@) inrobydruy DIILGARE) was

sadsi oo corharshy Bt PEEAYRaM Be reuO kiR i s ich o

85 v(ﬁ?orqg%e Gnd J&ﬁeﬂdﬁé&ﬁﬁrﬁie&“@&uﬂﬁﬁt'ﬁfé reéid8Owes diegoliklin and

en concentrated under reduced pressure. The

dichkesethéthary (60 nvigsaifd wathed widrratuoaed PaB QssiAdper daying PYRy

% h |/ % hi
v TSR3GB AL AL R AL i
HP'*,L'@'1t t%f;)@@' hRR1a% oYi!ﬁJlt g /%)0 gMin]@ cHc@Yor dzgm;ﬁmogswsw 26; found
cal c or C29H42 ound 527.6. Retention

511.Bnme (anal. HPLC 2 50% MeCN H 20 over 5 mn) = 4.75
mn. d. Preparation of
| -i sopropyl - 2- oxo- L2-di hvdr oqui nol i ne- 3- car boxyl i c

aci [ of 1-i - -1,2-dihydroquinoline-3-
B A P S A e
(3P n@aswdg

az 'bé‘f?’ g %Ialbqenol ine-3 -
a. 191%8“ idnl of ﬂs_ 232[ 1 -isopropyl-2-0xo- 1 2- d1h droquinoline-3-
21 a OCT 18z Nich D A %E}%{. ca

dl S&@h@&dﬂask ﬂh@bfdyybﬂabcbalnﬁ-d(lﬁfdrdqﬁlmﬂldeﬁmlboxyhc ac1d (112.4 g,
trifluoroacetic acid (5 ed, sl ow o
0 4%5xmals &1 RS FusPERICHGF ORGHRH L) aHF TOEH SR DEREY 1 37C and

under reduced pressure. The resulting oil was
triturated with diethyl ether, and then filtered. The
preci pitate was dried under vacuumto give the title
intermediate as the trifluor®acetic acid salt (0.68
g). (mMz): [MH calcd for C24H34NAC3, 427.27; found
427.2. Retention tine (anal. HPLC 2-50% MeCNZH20 over
5 mn) =3.40 min. e . Synthesis of

| -i sopropyl - 2- oxo-1, 2-di hvdr oqunol i ne- 3- car boxyl i c
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| -isopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
acid {(1S,3R5R)-S[(9)-2-
W yasos0s6- met hyl ammopr opyl j - S- azabi cycl of SM. | pODUSB0§D11393
Jamide (1.03 g, 1.57 nmol) was dissolved in
di chl oronet hane (6.0 nL),
thidnyBeldbAdalBociicd, 6] 7294ndl) wasl edded-deowicd 47ervi0, miB, Thempikjure was
was added the mxtur s.stirred under nitro
heaa%i&téé of-der t- 6%0*' ! StEPR aﬂ@ﬁpﬁaﬁwérﬂ el aoeroeﬁtzmﬁeﬁﬁn
(€2 MR ySIbi 37, ERchihe 8- C
kﬁ%&#&a@%eﬁ?g{géﬁ“g%%ng%gﬁcﬁ%d bgf%%e g%é:l tleon
carbéxycl\mtaeld, temvbaityll lesten(lR0.Org 0w meant eq) waet sdpanded rryﬁwbme (1L)

under_ reduced r The product s taken u
andyt 8] NeORCAANEPEPIeR: e Xy Wanehopeis 17 an LEYPRRRE for 10
milf Qﬁc?{l:i@{x 0GS18PYabol 1S @UTHS | h& hloAat 5QRBoRhEadded slowly with
yop Ized to give the title conpound as the

stirkin olercf0oaieitdeping dhedingahal téfip&8tugy bel¢wild)C. [IMetnkkure was

cal cd for C25H36N4ACKS, 505. 25; und 505. 4. Rete n
strgacht 3¢ aikafor g an st o 1) i T RY cinigt 1?11

tohi@ng 6a;!%¥ £2. ?ﬁf%%if}a”‘ %ﬁ%ﬁ&a@% to%%%utagiald\@i)z L)%;K

evaporatich, and R2d dir86ly(id thetdxks stép.78-2. 90 (2 s, 6H),
5.91-3.04 (m IH), 3.10-3.30 (m 4H), 361378(brs
b. PrebaratiorDef Risbpropil-2-bkd-1, %dl?l*d&qﬁ&o(ibéﬁé‘carﬁobd)/ﬁc i@ {8 SBR.5R)-

| 7.67-7.78 (t, |
8/&%‘2&3%015?2 %}%0533 zfl}ﬁn{l&e 8H)02 (a IH), 8( 50 H) ,

I
10. 39 tlléf)toil@né doluNH) plﬁgaﬁﬁ i the: pr@quﬁm (g~1é§]£)swas added
trnjga p{1$ géid (fooorﬁﬁ) over 28 Inrr111¥1 2t 30 Ué {hm%lmn I?eor)ﬁ}é(tur% was stirred
at 2034& ﬁy%)z 118 Waidh (125fh]%ﬁﬁv@%é[dcﬁd@H@&K&&ﬁﬁ&&&%fvw@)éhrra@fdmbﬁm at

I]- 8-aza-bicyclo[3.2.1]oct-3-y am de
20 F@J IAxfth\@ ntihghpmituhreparefed Extarthtee laaferSm he botem layer
itution of (R.-2- chl omst xi rane for (S)
358k} ramseingeakicthfe e T PR 8RR g
| nt gi,ned E“tﬂﬁﬁc etihﬁtﬂ MIBE @OS'EE YRSlcriBs BroRiRBwesadded over
(i1?)-1-(benzyl -mnme - am no) - 3- chl or opr opan- 2- ol :
1 mamwe PbBOTHE, H@gu%nmwas atigrpdaythe some fempegsiyre for 1 hand

theg. é@reé 1‘71@ f(lﬁli;{)e M;ﬁgs vgaéhgis\?v té %Tﬁﬁb@ ;,(%88 ﬁ%ﬂ@ﬁﬂegﬁil ér vacuum

at W@emp%%ﬂ]: TorQla(!laS/g td ovﬁ%]tffg@ﬁulﬂgac&% shftof HRURL intermediate

3- chlor o- 2 hydr oxy- propyl ) met hyl car bam c

(168c3 g) dsrat padeiystlovesivater. 1H NVR ( DMSO d6, 299.96 MHz): d

(ppm 1.35-1.46 (s, 9H), 2.81-2.85 (s, 3H), 2.95-3.1

c. %ﬁbaﬂa ibn oBNiinéihﬁ N MS)Qthraﬁfﬁﬂirrﬁaﬂ&ﬂ]rﬁ_d_tmﬂekﬁlforﬁmZ@ 5.4
m + cal cd

123 &63 Lﬁ’(@@ﬁ zzyaq Qlyrged W{tlsyvazﬂr kY & &lipvepd by B theaaditon waom (50 %

in gv 01%3/5[%1 ? Sﬁﬁc?lf S’ﬁﬁ%be@f{g@gy?‘t%%ﬂ% ! cy%é F/g }%d viuth water
@ ﬁﬁﬂbhﬂ)%'thdmﬁﬂbﬁgéw@@ Addedacitieh ekt Thetmyiktuestves stirred at room

(mz): [MH + calcd for C29H42NAO5, 527.33; found
tergperatgre fRed @ Atin avd eqoled foarkaiC. (PmethyDmstmnsmtionimisg (2002 g,

1. 5{3“\5.%@ }no%’%)er (§0§>{%15| V%Zs 4gded 8}'65q5ur|nhnol The mixture was StlFed for That
~42C1 d{(6)- &ﬁﬁr(ﬁﬁ%thﬁofn&ﬁ)e (339 6 g, 3.67 mol) was added. The mixture was
ydr oxy- S- met98/I am nopr op

stlrrgck ﬁm?@)b;artdfég | D@b{or@nﬂhgmﬁ?d@ wag zﬁi/dg«)l anq mﬁmlnx‘wégw@g stirred

427. 27 §
for Sl e SRl WS @ s By Wb
colledt&P prtmgaﬁc Ih?'@r%l ﬂﬁwﬁwﬁd@m Bhdkobithe BETRED and/vhshed with
acid { S,3 R i ?)- (>9) -
1 M)I&bl’@a)(ii@) (nﬁmh@wspa > @phlyrmwhﬁ@)wdwpyedsbsa@m
bi cycl o[ 3. 2. 1] oct-3-yl }am de36 (m z): [M+H] + cal cd for
C25H36N4BS, 505. 25; found 505.4. Retention tine
(anal. HPLC. 2-50% MeCN'H 20 over 5 mn) = 4.17 mn.
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Exanple 8 : Synthesis of
| -isopropyl -2-o0xo0-1, 2-di hydr oqui nol none- 3- carboxylic
w@eood/1¢q350 S, 3 , 5 )-8-[ 2- hydroxy- 3-[ met hyI - ( pyr Pdi/NB2045/011393
carbonyl)an1no]propyl]-8-azabicyclo[3 .1]oct-3-yl}
am de 1-isopropyl -2-oxo-
eveporagiohy dedbgicee nmd@ctst%m&&% w¢.) ek gdded and removed by rotary

3i, 2, 5i,? I I
evappiztighe Aep et ity e SR B s ARl et
waflbBaRled €208.9 g Pvhich Qva8 usdd withid fiedt fmﬁcatlon in the next step.

-di i sopr opyl ethylamne (88.9 ni, 0.51 nmol ) was added.

d. Detesisbry HsbrbON-2bxd-$ QUi rbiNifioldd- §chibdxlidid Q194R.5R)-8-
G o SR e RS R A 1 (P

e 1L ESUrtTrng NTXtUur € was SITakKern dt roonr temperat ur
Yi}éﬁn—% mn, and then concentrated to dryness under

r educgd Ipfigks Uli@pro-ﬂyﬁ2m6dll,mﬁlh§ﬂﬁ)qhﬁb¢1ﬂeapcalr‘trbx&heIa¢1d
aci d/ wat er and purified b

{(m&mx&gzmlo[&ﬁémﬁ i} e v orgpe el .0 €, 0232 mol) was
R0, oD 3 BARG 0180 gy vt

0.243In66]. .05 ORI abfoddte 2handlqUO0infiavas.adRel a&mbcbmn
time (anal. HPLC. 5-40% MeCN H20O over 4 m L 11
termmatm@( &h@m@algar co@gmn%tgp NagiH was washed with et anol (2 x 50 mL) and

the \g?s or?g(; (\)xpe¥% ad?dgg% tlg rF%%ﬁ éggo(ﬁ]gé' 3 Q‘[qitér %6%§1n%f sﬁﬁfn@oﬁ( Yihon of

N- ﬁl@ﬁlgpﬁlyﬂ(ﬁ’)alﬂoﬂ@hpﬂ@mﬁbﬂlyﬁmaﬂﬁﬁés@mhﬁhﬁe 2620 ert.5 3qyinjabsolute
am de

ethianolddPO oy was-adstesl. | The-mixiyre mesg te e dondb.asoeledre ka0 ¢

tem%efgthe(aSpgl SS?%S;\ry tJalg g&g@ tﬂ?’ o%}ﬁéggd %@ %M pwcgie'& about F min of
stﬂ'ﬁﬁx\% adhﬁ@éo\lﬁcfohﬂe@"‘ﬂle(rﬁ}xﬁlrmas cased t(h% °C and stirred for 2h. The
di i sopropyl et hylamine (69.7 niL, 0.4 nmol)

was
whitdcbelid wiie filtered and ther weieak¢ wes washed i eole betﬂ)h(tﬂ gthangly

6 330aBL - Thhs g e g Aok e & 8 Sk bt o syt e

coﬁaﬁaﬁfd@tstgrg vdr caftefl By KaN tridchanneaeg 216ra). e INMR (CDCLy)
dryness under reduced pressure. The product was taken

) ppm il(hS%lédatl[H:) 883 ¢4, Wal) £1.7% (d1 21, {.64-3. 6@1.()11 20, 7p24$-7f2|6em 1H),

338 gh 1 Sh D675 oo 1 Lo DA i o L A 2B E s, 258

r r t tea( 1 ng) (mz): [ MH +
293 an o?@@(:ggg ﬁﬁ) q?fS(d &% found 518.2. Retention
t | T heanal crydrﬂﬁlki @zeréem@ﬁdﬁd/ﬁﬁm‘ Rp©vivue preparstion ofthe tile compound

byithq st S e et MsteAlleg sy i HBIoR rErstallication sggiTed

S, 3R 5
sp?&&ﬁje[og} acetyl nmet hyI am no) - 2 nmet hoxypr opyl ] - 8-

IaZ? ) ekg ]tll SIS Béfl xo -1,2-di droqéllnol1ne-3-

e,
aci Fafhpgligge (1 3R

e
roxy (metﬁanesufi’Xnyl—methyl—
met Wyo@rﬁﬁy WEY%WI% 1]32%%5!},33}}@!9 bydrochloride

' AR IR P i s e IR
{(151@1% 5 RV [(R)-Bhiameky- 3%&&%6@%@13@@&%{@9@@1}8Larzaed

nder nitrogen and cool ed to OC. Acefyl chloride (17.1
blmm[ngz}omﬁayl}amm (341d @doaﬁﬂl moflewad suspensledéisabisplutg efhanol

ellmly o istonch Pl oo SEREAHET Bt i pine. e

miRRRL Was iréd Wabix for %Olﬁln(an& c8olBd 1o AIdEN I%ﬁfpbfaltﬁe ahy stirred for

HPLC chronat ography. The purified fractions were

| yophilized to give the title conpound as the
trifluoroacetic acid salt (4874 ng). (mz): [MH +

cal cd for C27H38NAO4, 483.30; found 483.2. Retention
time (anal. HPLC. 5-40% MeCN H2O over 4 min) = 2.54

m n. Exanpl e 11. Synt hesi s of

I |sopropyl 2- 0X0- I 2 dlhydrqu|noI|none 3 carboxylic

P —
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was di ssolved in DM ( 1.0 nL), and then L
i V-diisopropylethylamne (104.5 i, 0.6 nmol) was
w@eaasdoosFhe m xture was stirred under nitrogenP@nts2005/011393
cooled to OC. Isonicotinyl chloride (42.7 ng, 0.24
mol ) was added and the m xture was stirred at 0 OC
2 If. oFhe30lidiwags ﬂ;ltﬁrbdtahd mhazwnmhe was sdshed wiitly eald sbsoleie |ethan01

(3 éggaﬁl@at@,ﬁ%?fg V&T.f {1e q?}%%g ! W%Sﬁ) (;?‘Jf(ﬁ%éég @3}5 quzﬁlc § title
coﬁBBﬂm]gQ grgﬁ@@)ﬁ %W&d rwa&elf do%%nt Bﬁﬁaﬂ%&h@ﬁh@thod 0.13 %).
phl i zed to glve he titl econpound as th

t (

cal (R E01E %ﬁ‘} A Sa %}{2 e’nt| on

P ﬂum

m nrr%l 01‘2“‘“@37“1’ ng)]brfopy 8-aza—b1cyc o[3.2. 1]oct- -yl}amlde

' - 391&5&85&1-2@@?33? 2l 4y dbINALR B EABLIAR i FASBRRIL(R)-2-
hyﬂl(ob(%ﬁ(ﬁleﬁha?ly\;mﬁfoﬁ@} ~fnReil- ﬁimrﬂ)f}ﬁﬂoﬁylﬂl-8%zﬁlbil@hw3 2ammd)y12am1de

]

-8-azabicycl o[ 3.2. 1] oct-3-yl}
(. %mampp |wazsusmnﬂechmcﬁtwle dqul-i e ﬂﬁ%SlgPellﬁémb‘Equéd a 1M

sofib el a0 b 477 Jmely 08 0l isitye e

bn'%ﬂﬁséiﬁ@dtédjlﬁltﬂ 02 cﬁﬂ;ed@al?d ﬂﬁe@h])lowasto%tﬁ‘cﬁz@hﬁgd Mhe D&{Fwas
(1.0 nm.), and then V -diisopropylethylamne (139.4 ni,

thep 18 nd,ihe nazat@éwwasrd@wd@ Y& OFgle UBdqrapmbient gerditions until

sogd v@%ﬁie%v\?\egls e (tdrg gpatg %enpfgg#écL,d &ﬁ‘d ﬁ{oxfe%ré) éig fg’r 'Ealb C,Ihe

redulting30lidiwas ﬁ@t@ﬁédta'iiﬁ er@ﬁéﬂiﬁﬂh ealidethdn6l @riness title @anpound as a
reduced pressure. The product was taken up in acetic

sobd (T Ivagpr ( 1:1) ( 1.5 mL) and purified by HPLC
chromat ography. The purified fractions were
| yoixamped7 Symhesis ofwecid saltscofdeisppropyl-2soxokig2-
t ri fdinvarregamlolife-3céatboylic {c&B{(@SI3R.5R)-8[@)-2-hdhtdxy-3-

I - -
N LR B0 oy " by PGS fumide

m n.Folsw&ing the ﬂ:ﬁ:xce@tabﬁﬁsamﬂaf% the acid salts of 1—1sopropy1—2 0x0-1,2-
| -i sopropyl - dr o- qui nal i ne- 3- boxy
dﬂzaYéirQﬂu{r(qllseéF@asquyﬂ;@ Peda{éb{% af-Rd (- Hmcﬂras@ér(%ﬁ?ra}w%ﬁfonyl-
iAo e pOGHAE I BN amide fsted bl ip Table M were
prépaied if (sbliii ﬁiﬂnﬁ@)ng&hb ihdlcated equivalents of acid.
hydr oxy- S-am nopropyl J- S-azabi cycl of S*. | Joct - S-yl j am d
e (82.4 ny, 0.2mml) waggilpsakiysdid n DVF (0.5 ni),
and then E -dii sopropyl ethylamne (69.7 nL, 0.4 mmol)

ivgﬂm?sr oi61 E{' 9 ac}‘l%dhﬁfgé]gm-(mg)

addiétplc The respiting mixt&¥ e was shaken at rod5
telﬂg@gﬁbﬂge for30 m n angds then concentrat ed 8.6

inopco adiiecnad Ny Acconir A Theo alcan
\@ B} _yll te e ) unuul CUU\JCU 'Jl CQ Ul C. IIIC I UUU\JL ANCTTI
upspﬁm%betlc aci d/ wat er dﬁ 1) (1.5 nm) and ogzﬁﬂ ed by
HPIt&tazier omat ogf aphy. The (]Oilrl fied fracti ons wé6e

Iy ITZzed toO glve thetitte Corrpouaas the
tr?ﬁilnrnarptl acid sal td$7q 2 rm\ (m(7\ l%hs-l—%l+

calhydroboymic25H34ANAOA, 455127; found 455. 2. rot2l s on
time (anal. HPLC 5-40% MeCNH20 over 4 mn) = 2.33
m n. Exanple 14. Synthesis of

| -i sopropyl - 2- oxo-1, 2-di hydr o- qui nol i ne- 3- carboxylic
acid {(I S,3

, 5i ?)-8-[3-(acetyl - et hyl - am no) - 2- hydr oxypr opyl ] - 8-
azabi cycl o[ 3. 2. 1] oct-3~yl } am de

| -1 sopropyl - 2- oxo-1, 2-di hydr oqui nol i none- 3- car boxylic
acid {(IS, 3R 5R)-S-[2- hydroX§-S-net hyl am nopr opyy-
-azabicyclof S*. 1 Joct-S-yljam de (43 ng, 0.1 mmol) was
di ssolved in DMF (1.0 nL), and then L

-di i sopropyl ethylam ne (87.1 nL, 0.5 mmmol) was added.
The n1xture was stlrred under nltrogen and cooled to O

~ N a1 o A = o~ ~ o~
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up in acetic acid/water ( 1:1) (1.5 nL) and purified
by HPLC chronat ography. The purified fractions were

woO g@phodssezed to give the title internedi ate asPCTEs2005/011393
trifluoroacetic acid salt (17.1 ng). (mz): [MH +
cal cd for C26H36NAO4, 469.28; found 469.2. Retention
t i mExanpdd 28:199nhest-ofGhstheOidulfdMicoacid salt of hrjsopropy2-oxo-1,2-
M N dilipdaogpihia olite-3-Bp b dxydic acif {(1.5,3R,5R)-8-[(R)-2-hydroxy-3-
|- lﬁ?t(hlcaﬁgd%%ngnﬁrekhﬁ:ﬁhih)éﬁf@pyum@iaLmyéio[3cza1]beecyiyu}amide
aci , 3R,
) - 8 Tp3rdofutiomplf 1 Fivdpnypy 2roxws ) 2 lihydioquiygineB Ldrb@xylic acid

(PSR ELh S gttt Dt ot omine ekt o

in 50 % acetonitrile/water (1 mL
g B A (B o o 4 n 30 asetepipillopise ) L) was
addgdeni Mesoluidn mfmethahesubfohic asabinditlsmol (etimln0&trhmbl, 1 eq). The

formate (1.0 nl). The m xture was heated gt 65 C for.
ml&@rwa%thén e G ianFtdn cpweas 9¥reught, ﬂﬁi&reﬁ%t&%%’ d was

i i i i 1. Th 1ti
BT L Bopr RO RS nl O AR Ab BT § col. The sesulting
solidhwasredlizgted plyfiltraftiom qudrwdshediwith@old issopwokto give the title

lyoD%i zeil1 to give the title internediate as the
copppynd a5 asRid (90 Mg d salt (22.7 ng). (mz): [MH +
cal cd for C25H34N4AO4, 455.27; found 455.2. Retention
t i mExamp¢ 29:1nthess ofpdsadaidcisopropyk2roxe)l,2= 2. 37
m n dibghpleinobne-Syoarbesilis asid {(15,3R,5R)-8-[(R)-2-hydroxy-3-
| - i $mptiopysufonykmdthyl-ahinpdiiopsl)i8isia-bieydeo[chl Jook§tylamide
acid {(I S, 32?,5 ) _
) - SEP%ongrtm pueceb ofilixiaronly B8 oy lapidsaltsiofabisepropyb2-oxo-1,2-

3RS a IS REO SIS SR PIVOZ i85 3-methanesulfony-
martl{}h@nﬁ%)g@pyﬁ:d-gza-bic clo[3.2.1]oct-3-yl} amide listed below in Table IV were

hydr oxy-'S- aim nopr opy%/\]- S-azabi cycl of S*. [ Joct - S-yl | am d
prepagedlin 2olidyford. ubingithe indivateddiquevalengsbiiagidet hyl f or mat e

(1.0 mL). The m xture was heated at 65C for 16 h, and

then concentrated to drapieB& Awid8elty educed pressure.

The product was taken up in acetic acid/water (1:1) (

1.5 Mmakei@nd pur | ING: @£ ByuivhleftsColTRIMBL 90T fdiuct Wélght (ng)

nird 1 oA frantlh Anne e o vnnhi | I%f\’d +
T A\ | C

e o . L 'il”f‘"" S D A ‘i'°7j,'“°
i nff@PAdti ate as the trifllioroacetic gcid salt!{37.5
NYbenfoid z) . [ MtH] + cal cd for C24H32N4O4, 441 1@%K0
fougg A4 i2—Retenttontime{anmal—HPEC—5-4Q%
Ve R RBE e bt min) =2 8 nin_ FExanple 17 Synthesis
of | -isopropyl-2-oxo-1, 2-di hydro-qui nol i ne- 3-
carboxylic acid {(I_S,3_, 522-8-[(
) - 3- (4tsay }i Radiolignud, Binding Assay of 838 Bro fhman Recopfgre y
d o[3.2.1] oct-3-yl}am de

g 4@- di hydr oqui nol i ne- 3-carboxylic

argil
' i ?.5j2)-8-. - 2o .
5572 bbb i SRS st sapbetmeTeigd i pman S H .y
redepRTCORNA G823 ~ A0 Bmidlralg) pro®et, di dseinvieet igindVH]{GR D13808
mL), and then L -dilsopropylethyl am neéﬁ%GQ. 3. nm, 0.92
marRspYe Reioligenterinding eesayhwsis siewain &f228 deskcindylbecees Modified
o L e R S R T

(GIRODEhAeEen E61p., IhrRbad CANCat HEID6S PP nTcateddvitio10% fetal
dryness under reduced pressure. The ﬁ)roduct was taken

bouiseispruat @B (GE3 @D avispgen Com): Cat #1643)) 2 mdd Lpgluiapiiggand

HPLC chr.o raphy. The rifi ractio we .

(il ProSloTE o el Seuor B (b el AFEeS LB ECR #15140) in

trifluoroacetic acid salt (130 ng). (mz): [MH +

cal cd for C26H36NAO4, 469. 2839 found 469.5. Retention

time (anal. HPLC. 2-50% MeCNZH20O over 5 min) = 3.94

m n. Exanple 18. Synthesis of

| -i sopropyl - 2- oxo-1, 2-di hydr o- qui nol i ne- 3- carboxylic

acid {(I S,3 ,5R-8-[(R)-3-(fornyl-nethyl-am no) - 2-

o o o o g,
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hydr oxy- 3- met hyl am nopr opyl | - 8- azabi cycl o[ 3. 2. 1] oct - 3-
yl }am de (235ng, 0.36mmol) was dissolved in ethyl

wo orosaoss5¢ 5. 0 mL). The m xture was heated at 6BCTDUS1005/011393
16 h, and then concentrated to dryness under reduced
pressure. The product was taken up in acetic

a 5&e COnytatneidifled indibalol a637ﬂ_() Galld weme gfomeduridyr ¢dRitiGuous selection
chromat ography. The purijfied fractions were

presgip Ry theAdditiay ofis08 nemal erreticm (GBGQ-BrvigeaeaiGoRs Catalo131)
to hblid ﬁ{gﬁoacetl c acid salt(97.5 nmg). (mz): [MH +
cal c or C25H34N4O4, 455.27; found 455.2. Retention

t I MEellanate grofh@ ro'itgﬁ@%d\lﬁ@l’&llcbhﬂﬁémyei B guboylture Bas8dges). At
m.n. Exanple 19: Synt heS|
2082d)o8FrcRrior e BV BTpE. % S Wzsft?ﬂﬁva:re@aé ifeb¥vith ergm-free DMEM.

Alﬁﬁ;é;%%él'l I?&‘?l%]éﬂgﬁ %%erox St/lglé were ??{gorllrrenseglop c}(r:ﬁ/ IThe: cel}1 mlonol was
liftpd bpgEitle lﬁec&waiaamgnahm {1131 Ritdrhtioc vitB-ayd5}mB Ip‘qﬂaﬁe TQeHs were
sol uti on

comeqt%id%wwamfuaat@%@l 1000 g (3mBYui nol i ne- 3- car boxyl i ¢

aC' %)oigl F‘[?Gt),’;l%a%e %regaratlon gel(l Reltl?tls \gﬁreesrgfl%sgen ed n %cﬁ c]old 50 mM

4- (BQ))ydf(fXQBtYlb/]]) 18p1permheamie@:[ﬂ§h&ud]a@dt(HEPEB} paiy. d@m{eﬁ@ﬁhne
dissolved in a mxture of acetonitrile

pre@araﬁieyl bﬁffgr) & &)étnlétoaé rell yighl from QA0 BRPdeitpsky) sl hempgergged
T
oo BB UL oL T BB Shae ver

cefi el 61200 efodisnginat PAT.eTheqlellonwad diycardslisid ehe stipernatant
resi due was di ssolved in 20% acetonitril e in water

centrfumpg 74,0062 (0 mimnBhqupatict wasweshedpopes birFrsugpepsien with

IR ORI ARG o5 Bl IR ORI B Bl Bt
wad rédill%&xd&i s sM HEPES7%H77 4 @ssdyftbuffeﬁ) (Z@,nvalé&& 1( m 2H)

18 (brm_ 2H), 2.88
T2(2§ ﬂagﬂ} ml). Pgoteia, cogq;q)ntra‘gog oﬁthz nqqmbrg]p,g susp_elggpn(\ﬂas dstgrm ined by

IR T i

-g®¥er 6 mn) = 3. 90 m n. Exanple 20: Alternative
synt hesi s of (( ) - 2- hydroxy-3-{3-[ (| -i sopropyl - 2- oxol
b. Radiiyed BdioAEAes 3- car bonyl )ami no] - (I S, 3 , 5
)-8-azabi cycl o[ 3. 2. 1] oct-8- yl }propyl) nmet hyl car bam c
aci dkaﬂmingalbijbmﬂmgsls@ys wereRreefoamad iroh 1 gl 96- deep well

polRLab <0 a5y BT ARSI GR B et R o obipine 2 ne

STl AR PESUALES, TR a5 e
(BSA). BahoatiqrObidding studick Gomdetevativatjonwd K ;adtied of fheeadioligand were

m xtur e, was red f 2 h. The m xt

PergmRedHSIng [eﬁfnﬁ%lé%%&%@aﬂw é%%ﬁ@kﬁgﬁﬁeﬁ@vﬁﬁ%ﬂ%@mmﬁc
T

a1 RO AR A8, TR RBHEMR Sl M 0301 oM 5.0 M.
Diglagtuent seasysdivr éeﬂemnﬂzttlmmf ipkywvshakes af @,mﬁduhﬂsawem rerfdrmed with

concentrated under r educegl]étpr essure to Eﬁt he t itle
CHIRGE hi&f8af 8- 13M and levemy digfegppt cqrrﬁelzl)rathﬂw qupod rapging
fm%ggo @—Il? 210.10; found 210.1. 1H NWR (DWVSO d6,

. o d (ppm 1.32-1.42 (s, 9H), 2.69-2.73 (m
I H) Tedt cOmpduBls Were réddlved2s Qﬁi&d%ocﬂdubhmont hﬂDMSO and diluted to
10-3. 15

40914}\/1 o @W&E@%Hﬁ({]d\?ﬁ G, Qpa;aé&lpgg 1{D/SB§A gnc? élerl(a?]dilutions
SRR s Bt SRR Ro, 85s Bip  g psc

I>propy met hyl carbam c acid tert- butyl ester

Met hyl - (S) 4- oxi ranyl met hyl cabani ¢ acid tert-butyl
ester (9.53 g, 51.1 mol ), and
I-isopropyl-2-oxo-|,2-dihydroquinoIine-3-carboxyIic
acid {(IS, 3R 5R)-S-aza.- bicyclo[3.2.1]oct-3-yl} amde
(8.7 g, 25.6 nnDI) were dlssolved in nethanol (100
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bi carbonate, followed by saturated aqueous sodi um
chloride. The organics were dried over sodiumsulfate,

wo 2dosaew8) and concentrated under reduced presBCF/ES2005€11393
resulting oil was flash chromatographed (SiO2, eluting
wi th 10% et hanol / 90% di chl or onet hane). Fractions

of toM mlabeﬂlgl @ERAUIRAS. Wessaysowere émlubabé dort6d rginva rodme tenpdrature,

and, R HraTRd eE o BROREre SIS Dbt SRiGh O R OBRLFbGTE/B elass
fibbd ﬁf?er%x é']%l{@mc%cfbgc/e @%%é@i@l%ﬂ'pésc@k@a i 4. 75
mn. Exanpl e

nt hesi s
0.3 pelggthylpydim?ac xEﬂtbr, Hatels Wwwhadh tireqidmes @ith dltrdsmmybuifer (ice-

cid {(lS 3 . :
coﬁs?%lﬂ\% %Eijﬁ% 8R4 13 rqmpsierahewd redingrithy IFdpenypre dried, 35 UL
Mlg{?%ﬁﬂ .20 ﬁ 74 3By ﬁMQﬁ&{ Hid (ﬁalcﬁ&trd ﬁoxhbn@é'@(g el\/feﬁhlaﬁ)\@'ﬂ‘)@vas added
e proce ure of Exanple 1l replacing nmethylamne w't
to etchylelirndglites weregohnted hea Padklasd "Eopqounrﬂmhu@sclmlmn@dunter

). +.cal cd for 6H38N4CBS, 519.28; found

(P@gi@fé 10%@?@%%%’(1%1 &ddal . HPLC: 10- 70% MeCN/ H20

ove f

T BRI Bta Gk PP by RO AR DM ARG, 1 e Cpaplipad
Pnanm Sﬂ)fl{m(alr§pa3:ka§e (GraphPad Software Inc., San Diego, CA) using the 3-parameter
mo&p]oﬁgy (pﬂlig -git edctz%%geg%pgff OB hl]alggqs/l é{n&?iﬁlug}%@g Wps fixed to the value

di

for ot e @%ﬁ%ﬁ??ﬁ%@%’i“? e P AR 3 1@ RBlues for

tes6dorbpound$ wesnchlquititbd lin Brisie, fr@mghcgbesﬁﬁt Klmlu)ss iand the K4 value
t et r ahydr of ur.an i ce.ba ded

R T TG RN TR —
L .
i e e T e

3HI_18GRl 13'8@8. Riextilty @e eRgesod acthc napailcuiedsatic logatithm ofthe
the oily residue was purified by flash silica colum
K yppemi graphy, yielding the desired product (10.1 @)

“pEBeh M R yBhermp i ighs it Y 185 Binding
afffm@&”oﬂ the G-KI reZH)tor 3T1g &mﬂ)o@ddis oﬂ th& inv@nflér ®hith wedeltested in this
3.15 (m IH), 2.70-2.67 ( Hz)258255(dd
asqa aghp pKSya{p% Engnggfom about 6.3 to about typically ranging from about
6§to agg@r%@R R\Z/ ?xsl | , 2- di hvdr oqui nol none- 3- car boxylic

- hvdr oxy- B- net hanesul f onyl am no”propyl | - -
. azabissyck Radioigand Biididg Wsgayeori STl Homan Reclystors:
Pr 0GRt nein AHioks ARRLEtr s&wkasmeumgeem c

2- oxi ranyl met hyl i soi ndol e- 3-dione with the chiral
a. Metnbraredirepagatofn 3- HH_pr eV| ous step, the

or oG8 TRtrSat erp i byis kidaP Do s BB a9 Tl H

reJe%éP gDﬁ%wére o%%lﬁ&i ﬁ@[ﬁ I§1l Nﬁcﬁa@ﬂﬁﬁe(s@&ver@% ng%IME €iL)ty

over 6 mn) 3.69 mn
(Bioppm~ ﬁo@m(l/sng P@an s HAte?mmd @sing3H#]-GR6 5630 I@elqnbxane

raclggpggagg @n‘{q“lg gﬁ_&y) é}_%s ‘tlgre ggfgqyn 1r2T-él§5|)ﬂ§slstqr c%ﬁ f%c,r_rénes in 50%
Du:fbe%cg s Mécﬁfiecﬁia@@ Mediund (le{}_EM)((E}IB@@ L Tnvitssehicdors, Carlsbad CA:

onmpound was al3o prepared e follow ng procedure.
Caaﬂll%ﬁbspmi ﬁ@%d{amiﬁ F12 (G[BCO-InVﬁrogen Corp.: Cat #11765) supplemented

il e e R B o0 R0 GElonS 9ol T: G

wat er (100 m.) in an ice bath was added sodi um
hydroxi de as pellets (8.4 g, 0.21 nol) and then
(5)-2-chl oronet hyl oxirane (12.4 g, 0.158 nol). The

m xture was stirred at the s@ne tenperature for 2 h,
and at roomtenperature for 12 h and then concentrated
hydrochloric acid (18 nL) was added. The product was

i solated by extracting the aqueous |ayer wth
dlchloronethane (2 X 300 nL) The organlc Iayer was

AR A SN NA o o o o,




next step. b2. Synthesis of

| -isopropyl -2-o0xo0-1, 2-di hvdr oqui nol i none- 3- car boxyl i c
w@eiod/10e356" 3i ?, 51 ?V8-r (1 ?) - 2- hvdr oxy- 3- ( PCT/US2005/011393

" met hanesul f onyl ammmo) pr opyl 1- 8-

azabicgclo 3.2.1]oct-3-yl) am de To a solution of

#SHIPAHY D P (30 wnits) perpicidfin (Al 1eg) siraptomycB/n b(EBOGO-Invitrogen
' 3 R 8- - bl cy.cl .2 t-3-vyl i d
o ethistionn % ¥ RERMI iR RRRG H %66 ) lae °°
add€r1ls wie gotva a9 Fuphlye1R80B BoRBudndy Z<( ?ésugcéﬁ_%ygés)sages). All

and the product of the previous step
steptf the mpbranenrepasativiswereiperfornet or80e.(Td barvést deycells, the media

wa@éép?x{aliééie ing%elgs?\g/%%&iﬁs? g&p&ﬂ%ﬁ rl\gg\';/% u%:%ﬂé%go’rsepiggp eatevﬁlsffered

salinci(EPBY). 76 etlphRnSRkEr wis 11 byl dehfle GRORAY 1.3 g
). )[rI\/Hr + calncdlyfror SC24I—BXI%OSGS, %ﬁ?ﬁlﬁﬁﬁdbens were

mz):
CO]i@ﬁ?.déb.Y oRBiridegation at 1R 1pane miniPEhsed @er 684p /b {IKE MM brane

. ' % 3.6 1 n. EX lLe 23: nt hesi s of )
el 0TS, B BRI R BB S e e £ T
recagtosd. { (1 S, 3i ?, 5i ?) -8-[ 2- hydr oxy-3- (I, | -di oxo- 2-

i sot hi azol i di nytypropyl |- -azabicyclopj.lloct-Syl}

10 b. Ra#oHgA BiRABRAHRLJon Of
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[-1sopropyl - 2-0x0-1., 2-dilivdroqui nol none- 3- car boxyl ic
aci Badioligand binding assays were performed in 96-well polypropylene assay plates

. ' 3-R 5. R-8-[2-1ivdroxy-3-(3-chl oropropanesul f on
n %1(0 ayy B%"ngf]Z%Qﬂla%lEﬂl@%ﬁérZ ng nembranecpro®in iy ani de
50 Lut.lLon: 0 . .. )

I G R 0 034 PSAL 3y Pl Sausjop g sudies
foraefednination of K(; values ofI the gadioligand were performe(|1 ilsing [3H]-bGR6563O

A5, 317, 5] ?)-8-]2-1iydroxy-3-am nopropyl]-8-azabicyc
(Peilé'[%gl?l?if ;1‘%3“163153951 Igiawﬁeétomlﬂ)é[}/% &l #4@15)1@5 Rgspe fig gstivitiot§5
. : o . b q

O] o B ot iatiod ot o R T 5
Displactrhentapsagp forelsterhamyibn oNpRY valees(0F cOBPoiMlds wbré P& formed with

31-13@4.6?5 After stirring at 0 C for 2 h, the mxture was
[ 640 3t 0.7 8M anshelevendifferentconaenirationy of euapond wangihg from

' i d hed wi:th bri
R S I
sectlon 3.l dilngdne 406 AMIint® 50 WAS FESRHISMA7e0at DGl bRRSSng

yi e%gi ng an oily residue. The crude product was used .
0.1% B9 splﬂalr{é;ég dgyridons then made in the same buffer. Non-specific binding
Waéa%élt%&?xﬁagélth%pfgﬁ%%f:é’ oﬁ(gb%@{lgb%lfe'ML%Ei.sAgs%&? \gv)é%hmcu%ated
for 6O driw ayro8mdempeiatie,-tRer $ObiidazOlchtony Wehs @?ﬁidate&'@zrﬁi%

cyclo[B.Z.l]oct-B- | }am de To a solution o
filtiptionsesy Spyr LGB elsfilenr Hijter plates toackardrRioScicaredOxy | i ¢

> el hihagl
Mefy? (99 prosealed 180 5% polveyspeipine il ealgies ooy iheb e
timesBwitledibation OLES[cs-ddl@ 5omBs WEPES] 8743 QP reflbve Anddind
ol ) in anhydrous DMF (3 nl) was added potassium
radigaGinyia Plaigs preragried, Ivaumvierpscimi) igud s¢iotllationt flrié (Reakard

: t 12 d t d d .
I
Pack&@ Tobgounaliguidasingtatiod founth (Paked BIBSEEL G CdY Mefiden, CT).

dr i.n% over MgSO 4, the filtrate was evaporated to
dr ;{Eﬂé g dafavere analgzsd dgimewhe nguutinda echrésygioprpepaidatel described

: +
oo il Bl s l0S Tt SR RO it St e v or
Synt hesi s of |-isopropyl-2-oxo-1, 2-di hydroqui nol i ne- 3-
carboxylic acid {(I S53R, 5 )-8- [(
) - 2- hydr oxy- 3- ( met hanesul f onyl - net hyl anmi no)
propyl ] - 8-aza- bi cycl o[ 3. 2. 18%ct-3-yl} ami de a.
Preparation of d.5r,3i?,5.R-3-]
| -i sopropyl - 2- oxo- L2-di hvdr oqui nol ne- 3-
car bonyl ) ammpl- 8- azabi cvcl o[ 3. 2. 11oct ane- 8- car boxylic
acid er -butyl ester
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hi a 3 L flask,
| -isopropyl -2-oxo0-1, 2-di hydr oqui nol i ne- 3-car boxylic
wa@eood/10B3®. 4 g, 0.486 nol, 1.1 eq) was suspendedr/ug2005/011393
toluene ( 1 L). The m xture was heated to 85 0C
andt hi onyl chloride (86.74 g, 0.729 nol) was added
non e@ﬂi&ltﬁlﬁilﬂg/,%ﬁ dé@rmined inTihe piésehaerof 10 MRLER2 B quantity

.5 h with stirring andthen allowed.to
[L] KﬁbﬁﬂhélﬁﬂJBWét)ff eguation Véass@ﬁaﬁ%ﬁ%t iﬁoeceptra%% PEPERasRz0.

13k T}Zfor)the d5 ?ﬁlr ?9063@ o?%ﬁ‘l?t % gég@ct% @HétﬁHT% Beceptor

oxXyl'l

subt%p@qr)as walsulstes petdeatio K{S&HT@@MK]@ H1L)). a’ﬂ]rrb ébnhpd\lad}-b( the
eq) was added. The mixture was Sti

invensinp evhaeh v ereftestediip this assaydad ﬁénH%&P@”g 1EG I GHPIYBS gricctivity
ranérﬂgg Fr?ﬁllnag)oup% Plo f%gutsﬁdét g@ﬁaﬂ?%ﬁ%ﬂﬁeﬁ%ﬁlaﬁ tY100td Bbout 4000.

I'nternal tenperature
bel ow 10 0C. The m xture was stirred at 3-5 0C for 30

m nA&A¢ 3t Wehdleyel sAME A calmolationtiashpbae a&sea;ow'éhrﬁ@l{rl%
Theeef19 W%lﬁ@“ﬁﬁmﬁ‘?ﬂi}@l{mpt(ﬁ@' | ected, concentrated

to about hal f 5 ~1. ary eva tio and ed

d| rladhis pssay, they BRI@aliopkeﬁcye &up@ e btefitined By

i.SORr.0 -
R e

recelfort Rerd edntrinel with diffensht posgeatretionsoftdsecpnpmindus st e P
~1.2 L) was added trifluoroacetic acid (200 nL) over
2. O ddir@t 20 OC with stirring. The nmixture was stirred
at 20 OC for 2 h. Water g@e 55 L) was added anﬂgip
mi xHBKe2Sabumen embdeyomisy ki yaﬁﬁlleitabébtr@@fe%ﬂ withgtpngd juman

emx arat ed | nt T
s PSS PR o By S Al ARensiies
(D&t é’@&sit? bessREL3L®6 gﬁ@ﬂmg]-@‘oklﬂ ,lagditethiaed &singvat[ﬁ-l]MFBﬂEl 3808
(2 , the crude brown oil was added over
meﬁlﬁrame trdtdlshgand ibinglingreseays @ ENit 8 ety of byt @iﬁoﬁlﬁé Pmtem

2 SR e o PG AR s Hsom o

coﬂ‘ﬂﬁﬁlﬁrg AVSDUHFN 35-o11RO88 (CIRIRY-Biviti €zeh@ord.: day#] 1965 psuppletieented
he rrlfluoroacetate salt of the title internedi ate

Wlth 16% Btajpowine serpal EBpR (G PdmiapgercCompr & Fa8430h a’é‘i (100
-methy) - -] (> | Limet h
S D e BT B T

5%%?@ %ﬁ%&ﬁg rLEg 1(a§@7%3' OelWah &k grobiPuritfer Bonthu8addselection

r containing NaOH was washed wi th water
preésalré(bjiﬂﬁ adtijtioarnd gedrticia@nD mganeG B Godedirogen Gerpf: |CGag k10131)
The m xture was stirred at roomtenperature for 10 mn
to haanedsled to ~8 OC. ( -methyl) et hanesul f onani de
(200.2 g, 1.835 nol) in water (500 nL) was added over
b. GelhPreparftion mi xt ure was stirred for 1 at ~4 0C and

hl th 3-
1 G R 0y o
prib¥ @Hs&F goeatsma@ewéalea)twm aRTifbe dwah ertefred RMEM coatining
stirred for 30 mn at 5-10

_ 0C. The two |layers
4, 58D glb D-bicewEHECE b irose Govm: GRdIdFDedkodryophbe cells, the

el 00 Enh N, R B e crisorpe

adddd)to eRChI205 grEE. Itane wes ink ebamsetbr Byminai Rmmmamr ahs]lodged from
To the crude product, toluene (400 nl) ded and

theriéash\berdn@yamgalagyatweﬁbe g¢ll gpenriqeyay W@Eﬁff&g&? L fuge tube
cles of t tqu C 0 '
coi STELHI9HE Vo(hil?% gpfgj‘gi’r&%e%f¥§7 dgta%]s% dece%out urt%lhﬁn at
109(9‘ Fdrh I Bt du ?&nhﬁnﬂ\h& d1Sotkd it 1 thélpel By Wabhesduspafded in pre-warmed
-1'sopr opy 0xo0- |, 2-di hvdr oqui nol i ne- 3- car boxyl i c
aC|d {(1S, 3R 5R) - S- 63
[ (i ?V2-hvdroxy- 3-rnet hanesul f onyl - net hyl - am no) pr opyl |
-8- aza-bicyclor3.2. noct-3- yll amde hi a 3 L flask,

-i sopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3- car boxyl i c
aC|d {(I |9 3 , B ) 8 azablcyclo[S 2 1]oct 3 yl}an1de
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0.243 nol. 1.05 eq) dissolved in absol ute ethanol (100
n.) was added at room tenperature. The beaker

we@oemwsatssng t he NaOH was washed with et hanol (PCRUSD05/011393
nm.) and the washings were added to the reaction

m xture. After 30 min of stirrin a solution of
(37°ﬂ)fstlmu&@tion buffer (10mL equivalent per 2-3 025 ﬂasks) This time was noted

and PR A5 e A oY S Te AT DD | Ve st Ccopf fbove
pm rﬂé&kgﬁeﬁd Was 1126f h o™ Qi s/1akk)2 dells GRA Reu @nde‘achlffh concentration of

ature and seed cryst als of the title conpound
5% wasr elathaled preAfvaenedaBENE) sinmilaticofbugfer (asipgvidedym the flashplate

solid.forne e was cooled to 3-5 0C and
klt)&flflﬁ’??eé%c“ﬂ?g‘regft%%%T“g]él@\ml?e solid was filtered and the
Wﬁ)ﬁf?ﬂe& th £ PlashiaReRloHsay %rﬁ@ﬂ@émé ﬁl@Fl@s@iplate

ed under yacuum at 30 0C
Adényl}d q;zbbm AethtmntASsh)eSprihd [LANGP QSMR/Q%B, Hﬁ@lﬂnEhner Life

Sme%@eé%fc'( Bosioy SLAY, aesor L e PR er HcRogs 7! g0
%81?%% (g?t?\mz }a_sgcﬁpﬂgbaﬂed'%s décﬁ@ed“ab%@e ( Pinalzwll con%el_r'l)tratmns in

ZFT-L)

327
the Bsﬁﬂ wese 28kNLD° ElBAvelariFh¢ ﬁnall alsbay VZ)llBﬁe WaS 1QQn,LL 1Teft,

comgiag HerepP A D Heqcoony ans ot Oy rdQ i o
50 ARK ?—liﬁl’ f pH B892 9% @R RtafHi %Wi% ESAS&&H &rial Q: S’ﬂlill‘ilhons then

crys I'zation occurre ont aneousl y. Exanpl e

madyintthe sarse biffdr: |(g)ohxr AMP a@umudationZsshiyl mrmppnfommbd Weth3L1
carboxylic acid { S, 3R 5

diffprept pqrigpoiyatiopg o6 W@%%%@BP? ARt PR LR gssay
corﬁ&gr 2 ghf 8{&?% gﬂgdlo‘ﬁxgiﬁkﬁ? %esy)ﬂ&t cusvd/(1h ATAL00 uM) was included

on éVder Pt A%k cxere in@batietywitio shaking, b¥7°8-font Hmiy kidthe
reagiepgermanated by pdition .oﬁ}O%h«pfdfsmeﬂdglem%‘a#é%ﬂ% RRyidetiap the
nab R D08 e e Sheeal ot iy SOl
BofilAdivaptivifionaeqianafietiby-kdint{llatibn @q)xnmts spettiscaply usingrthe
tenperature With stirring.. The m xture was stirred at

Topasni Packsrd BoFaisnca k@-MMefidea £€8)-r oom t enper at ure and

st !
I PR bt AL g fom i
cAMID stankaed &avé,dev@dindnd e mﬂd&tlonapmurﬂedhn 86 ufasturd8s user
h to provide the title_ conpound, (34. , 93 7(%2@'6(1??
maggile Dagrotieisrnabgeddy mo@mé@ﬁégfeﬁ%?%%l‘ otsiith élileﬁ rism
[ [ t
So%ware?énlg %%1 glg%e §— Eurf}u% dﬁ"i“‘si rogﬁ’%ldr?g{ resgor?e cr:réordte)%g(s%/oplec
cor%@rhﬂletﬁ td uﬁt)? PbtehcyBddtd El)e—rapdﬁedr 2@>p)‘“3{30 values, the negative decadic

(et hanesul f onyl - met hyl - am no) - 8-aza- bi cycjj of 3.
1oggr1tb]n@)gf thg Bfish V@{ﬁf,,d;@nere ECso is the effec 1ve concentratlon fora50%

opr.opyl - oxo- | ~-di hydr oqui nol i ne-S-carboxylic acid
mai &38R 7 () - o
hydrr@s@eoﬁrp@ﬁﬁdgmﬁﬁm ORgherpR WY valsimtipasepyhdve d-Hagheer

bicyclo[3.2.1]oct-3-yl} amde (0.1 g, 0.2 nmmol
potsnesplon dgenizing élter}%rﬁah ricentOﬁLThe WPW@S §G§}§émﬁn%a‘ﬁn \)\Séléch were

tes%g n gn%§l§'z\1/|¥f3§1l" 81}3'69 2%% th;:%I 'lﬁlera(nf)' I?avir% ae&é?lil@f :1(,11(3) ub 72
0.550.8 ipalRkk pratdin, hall apBiCy, valappedingdiuin tben 7 ﬂoca\beuit 9.0, typically
sit overnight. The cap was then renoved and the
ranging fiera ahews 78 fcoakedt 8.8. evapor at e under anbi ent
conditions until solids were observed. The m xture was
then recapped and allowed to sit for 72 h. The
resulting solid was filtereddnd washed with cold
ethanol to give the title conpound as a solid (74.3
rrg). Exanpl e 27: Synthesis of acid salts of
-1 sopropyl - 2-oxo-1, 2- di hydroqui nol i ne- 3-carboxylic
aC| d {(I S 3R, 5R)-8-[ (R) - 2- hydr oxy- 3-

s o o T . T T 1 ~ 1

1 ~A
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di hydr oqui nol i ne-3-carboxylic acid {( | S, 3i

55i ?)-8-[ (i ?)-2-hydroxy-3-(nmet hanesul f onyl net hyl -
w@riosodEpsopyl | - 8- aza- bi cycl o[ 3. 2. 1] oct-3-yl } ap€TES2005/011393

listed below in Table mwere prepared in solid form

using the indicated equivalents of acid. Table Di:

Aci dsstil 4:slradtrpVoltage pHesay obnhibitiearnd Retassiving fon Current

aci dn Y¥hale cfells Fixpogssimgythe RER(H Car@iac Potassium Channel

d| hydro ui nol i ne- 3- car boxylic acid 1S, 3R 5R) - S-[ (
hqellg stably transfected with hERG cDNA were obtalned from Gail

Roggﬁﬁolﬁaa? ﬁ‘%l’tljél}ggﬁé n}/ g?%l%c!oggg]o l@%p? g\%f)ey l#e]ld & carygge%cc%oragé tntil
neédetlS@ﬂlWMje eZp@Kied land pabsiped 10 Duilbretd R0l Rl Hptas Medium/F12

Suqf{l%e@ﬁﬂdwsthd}) %6 Tt bovine. seyram and/ 20 pefmly gensteinl €eltpvergseeded

onblgo FPRARI BB gDk kDS Bl thd Ffne

mIVasdiaddada deﬁdi»ﬂy?c@it hhi18d Rb1aPRLRANRSBY Jelitkdd BEWHoleRell voltage-
et hanol %é 2 niL, 0.2 mol, 1 eq). The m xture was
A

clappesiudiess thes Wymghaunﬁamd nn o humydifed, %@mueghtomﬁm at 37°C.

|
¢ Rl b PR oS D Sl oy BOEL R R sl yhen
notslgluséi wmxﬁ@&élmr%ammsn tohthinad (@M)andcv\@%h}% chw (1451 CEA@IZC’(I 8),

|Sopr0 ano |Ve the tltle Corrpoun as a SO
(O

Mg hwpasee( IQQ 4 (gyhpﬂmgpﬁlybfl—wﬁmzmbﬂl@nasﬁlphonlc ac1d (HEPES)

(1dgtﬁ’1§ 9{1{ ‘fv@{ !&\ﬁagg;‘ﬁg exﬁtlcejjl g}{ %J?r)g (31'}638 ltsﬂena sg’nc%%rr ?)Pe)ég Icle%f test
cotipBitIRRas U&ﬁt@iﬁ}ﬂ i REGVird MoROW RIRRYdw & REAMRIr&0ediRE §hamber
2.1] oct-3-yl} am de Follow ng the procedure of Exanple

at Proximetelycd.a mTa{ltms Hfe 1htra®1;1p}ao pollition wrepitep@red, aliquoted and

t°?el(d'h% é@&ﬁ'ﬂ@‘;‘) g 5585 15 il Cﬁﬁ@iﬂ?ﬁ%l&ti%f@&ﬂiﬁeédmm (130),
MgCl, B! ARYIBHORYL1: s Bdd-afiforthy bihod: NOOLY Sreith ha d6id salt

below in Table IV weré prepared in solid form
(E@EAN QS )t Mg ATRH(Sg.24- @ihﬁh[quﬁd‘lyé)at -pipsfazawiethandalghenic\icid (HEPES)

a7 05 e Bt AP ndl A%en e Shuee @p22°0)

) HEKe 393eréiipg %ﬂvlﬁfﬂi? flﬁé%@ll&w@e%@@d’e\i VG&E k3nsferred to a r[e)cl\<|)Ard1ng

stably-transfected with human 5-HT4(C) receptor c
chanitresand perfigie0 cpntiivously pGighelm, seais webeet krrmachbetwasn thg cEll and the

Pt lGRTedf: NS08 PP R EA ISt aL oo BB PP Bt e 4 voltage
claiypdhsdn, GRMEN 1rﬁ9ﬁtlﬁld?ﬁ§‘§ot§nt5a@9t 0ZY VDA GHel a%%wﬂole cell

pyri doxi ne hydrochl orid I nvitrogen Co
curGant I\A@badue)tt:d Cwtceld WoRSxpesedib eeve odrapowmdt Thd ﬁ%daedl abltage

proﬁc%@ g/% Ss op FF%@&%&%%@nﬁ%f?%@%%gmﬁqﬁ I.IIIV f%? t4 8 sec, repolarize
to J%@%V'f&ﬂs %bc(alaQQhéﬁ)euﬁ‘ﬁ fERk %%i’}faﬂ 13%? %g@la QS’(L

#15140) 1na 5% r at
volﬁge@@)tocmlvvzfs rmomcegsvmmlimdeé@ Oébhﬂz) mmahsmﬁit enipihonles during

sure by the addition of 800 eneticin
thelTep HieEsiAY PhISgEAS CPpRnCTutng G ST 506G ekgmEpgunds at o
0019@{1) joff5IrS ;%%e égsfﬁs%g\%bérythg gelﬁsqp?‘ g%ﬁb@? r}‘éﬁov(fed 1%5a 5-minute

culture passages

wakliuy p&iddnig, the shseicansficonipasing o 1ﬁal\l\1'ycaq;oaﬂﬂfefcﬁﬂtrw (tRapride, 20 nM)
serumfree DVMEM Al steps of the nenbrane preparation

wagatded fe tedreriigate o fesidhe ﬁn@he@ pf thewakh Hieestenvaiem|-B mdgito +20
ln\g%t%ﬁ&%) %‘}%e@gé %@%‘F}%s ras/e%r e %E: olTe cﬁ’sejaé& 6{3}&%& 'ﬁ'@?%lﬂ’g a%ciﬂg(g -0mV

at 1000 rpm (5 min). For the nenbrane preparation,
cell pellets were resuspended in ice-cold 50 mVv

4- (2- hydroxyet hyl ) - | - pi per afneet hanesul phoni ¢ aci d
(HEPES), pH 7.4 (nmenbrane preparation buffer) (40
m./total cell yield from 30-40 T225 fl asks) and
honogeni zed using a polytron disrupter (setting 19, 2
x 10 s) on ice. The resultant honobgenates were
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centrifuged at 1200 g for 5 mn at 40C. The pellet was
di scarded and the supernatant centrifuged at 40,000 ¢
W@ 205a350 The pell et was washed once by resuspenssmmns/011393
wi th nmenbrane preparation buffer and centrifugation at
40,000 g (20 mn). The final pellet was resuspended in
resule ey IEPEG, taid jquzent, athe shenmak eegviery Bemiipagtivation anth o5
deac”v%tcékll m.). Protein concentration of the nenbrane
gusp%‘nsi on was determ ned by the nethod of Bradford
( Brragit evirgent &ﬁlgﬁ}udeﬁ/&ﬁmigaﬁhe Sepoir2atooplee fepe édterintined using
aliquots at -80 OC. b. Radioligand Bindi n% Assays ..
pC%Mg spityaied The eriitind and testasticle datayesre expastedtp Origin§(OriginLab

965 ep wehl ,po r I - i
Cor o Naf AR Ny SRR G 35 R Rt KRl Ao te
initigl @frRnParhplite@e MMhEERERcOET conthouad. Tl nurmglifed0Rbfnt means and

bovi ne serum al bumi n (BSA). Saturatjon_binding studies
stanflayid egroreforieamiy oadition weze galrwlated gnd ploded Yaisus thgdimep ¢aurse of
the eregiorean using [3H -GRI 13808 (Anmersham Inc., Bucks,

I #TRK944; specific activity ~82 C/muol) at
8- 1CorhdrfsEREREreGRRBW i tBNIShse ARG KT GuffeainBib@ns afier the
nM5.0 nM Di spl acenent assays for deternm nation

¢

fivegrinuieagxpesirefo eidhep herias arlideophiche %HrWEQRa{lEﬂ?-‘%ﬂMSO)-
13808 at 0,15 d ' trat ]

s A S0 BTl G0 pRO AR e 6.

popSRABRUNEKH cH@IE t-tRE@VIItestaBOrigth vIT6.091 Ditkerees! et conkidered

~DVBSO and diluted to 400 MM into 50 nM HEPES pH 7. 4 at
sigrdfiepat atqoROdlSni ng 0. 1% BSA, and serial dilutions (1:5)

th made, i p the sane. buf.f.er - i f.i i ndi: NG

et gt s refeat R LERUUGH on D P ARRE b aRtegl i iR
the SR8IRF Shy\Fdtential Eatliadt @BmbEind Qo Bhdhgathe et ehqediad tepelarization

and then the binding reactions were term nated by

whenaysied a$ thetapaetiosgestse The Gomppndsmf thegnyenion; veh were tegted in

. plate Packard Bi aScjience.Cq. , . i.den, .CT)  bresoak
iRy B o ey B iyn St Ao o AR DL s RERR Sren
of 1Lt dollES0 ?ﬂ, piddilly! lodd thaatk 0, (1 cecol d 5OmM
HEPES, pH7.4) t°0 reiove unbound radioactivity. Plates
were dried, 35 nL Mcroscint-20 liquid scintillation
f | uAshay Badik sith MiodSoofcOd Binavailwbilityrchacoc? Pepmeatiniidesay
to each well and plates were _counted in

Packar
TopElsUntcors BRFgatien #isey Wat PERPTESH R Sodelpfie R Ot
b 1
corfisRift B e B e fod ot R HoBR L FeaPi i cra
adniapbitad Thd rate sbofHickaiest doapkands iG GlafibPadmBatd aealleponolayer
hie, San Diegqo, CA) usi ng the 3-paraneter nodel for
desigmed & mimicshp Belitd pentionh Sumerr vorl (miesipal meRRIAYEY Yahs
' to the value for nonspecific binding, as
det%éﬁlge%m ned in the presence of 1 nM GRI 13808. Ki
val 0&%-1 (Woldre aderoompions hnaae cehs wateadbealned frofrABGC
fromthe best-fit IC O values,. and _the Kd val ue of th?ls

(Arpeyifan|Tyga hgltuieGollpctions Revkwdle VYo fer Bupsrneaiiopchidhgoe

YRy ES 52 FRED F GBE B Rl fpcapona

filt&O (CEbir] Ehinbrdge3 MA R caBaBolaReswis Braedaftor ahgeth adture.

t he negative decadi c Iolgarithm of the Kj values, pKi.
Folinweing eddhpttinelin the ippyval pleighibe npribring qaataping m%céﬁégwlayer
have.a. hi aher  bindi ffinLLy: t N .

o B A BT e B 4Rt St T Cosr

CathBSIRIMA)). tTHesdiFrasiay chatber waKinseaibdimts thedieatdnd blook which was
about 6.3 to about 9.0, typically ranging from about

equipredivathaditulatia g Sxtened dhermostaigaliyoiesyated 3%i °Rovatgr g depgperature
on 5- HT3A Human Receptors: Determ nation of Receptor
Subtype Selectivity 66
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a. HEK-293 (human enbryoni c kidney) cells

stably-transfected with human 5-HT 3A receptor cDNA
woweoos/10i36@i ned from Dr. M chael Bruess (Uni verBCT/ySmn5/011393

Bonn, GDR) (Bnmax = ~ 9.0 pnol/ng protein, as

det erm ned usin menbrane radialig

comrald The aaslsaahyfpldg @&JWp@d\ﬁé%Og{ﬁMOp tp qachhslffof a§kf£u%qn chamber

o B S BT PSS B SR o
redudingfthd 1@6ibn-d doshdeaban s F12 (G BCO- | nvi tr ogen

Corp.: Cat # 11765) supplenented with 10% heat
i naEFIhP peesatipe sty ey pﬁréb@eqdmﬂ( EEsenmayad @ﬁ@enlz@tgcaﬁ at

0.0 d 0 [
100 ML ERERTET o i BB opGT v Bl Brmen Moy
expRinfertd % onfibiddthi7ed: foP 60 RAAOKadbles %e%ak&?ét' 13 3@’@&1&

grown to roughly 70-80% confluency (< 35 subcul ture
60 massﬁaagteb9th ti¢ dorst epdrevtivehadesaithacianbes parapleowewemelyzed by

fornmed an To haryvest the cells, the nedia
HPL i At s ST HROF TR, 2o BN eon e ons.
Th%lsﬁﬁ&%n%o&ﬁ@i%?@gd i s&d \%ﬁs SAldined.(dPBS) . The cel |

nol ayer was gent mechani cal agitation.
Cel s thigassay; I ectvecrbatectban abdun da i 16 caat/se(i® Gomspderéds

DB 5 e TR IoAED s RS SRRLH b8l er st

in TROREANSGIRIRTE SRR 0??)%@1@%&@‘1@% R ScmRec and about 50 x 107
Radi oli gand Bi fidi ng Assays Radi ol i gand bi ndi ng assays

cmveectypienfipbetweer abo%ZOvelllO rml/;qoramiytbeutemasb(h?crplsa‘t es
in a total assay volunme of 200 nL containing 1.5-2 ny
e MNs8e6 PPIRirdideokinetic Study HReR4tH 7. 4, contai ni ng
0. 025% BSA assay buffer. Saturation bi ndi ng studies
f or P@I@Qm&ﬁohﬁmdwlam@nmf (RSt CORPQUNS gE: BIEPFath e Mvb e lactic

am@e v L9 g;‘sst% een St{_ﬁgo%n § &w%&% r—‘ﬁawieg s ](CD strain,

Chafled Riviey Laﬁﬁat&émﬂmlr@toﬂ WeA y@edi dob&@Y ®ith test compounds via
concentrations raygl ng fromO0.005 nMto 20 nM

intrivepouscrdmenisiraiinad]¥) Figrdoge pe2 Aimekg enbyerapgavaga (Rf@katgrdose of

s SRR ARG BrFLhES TRk oty B BRAL IR B itson

SeFaNilbotDsdni 068 w&e RMIcRedO6m M mTo prO1Rgsandes e (T\e @ﬁl;yyesd 15, and

as 10 mM stock solutions in DVMSO (see section 3.1
30 aniing anslpttlo2. 406, and Z%h@uspomHEF@slogmrammsaf tegbe@ypounds in
ai nin % BSA di lutions then
iR Ve desmbgt py SRSQEHO BabpRl i Hop A0 huysis
(Ldalis/MEN@IDE B AIRE, APe 3600 A licd Biskyhtumk At dity, CA) with a
MDL72222. Assays were incubated fof 60 nmin at room
lowerripeit af quasfitativeof { Wg/tblndi ng reacti ons were
ldflltralon over 96-well| G-/ B

b AR it SRt pate R ReRi et b0 o diid
an&H3is {M@aa@b@ q‘oﬂ IV £hd3Vas20etbyPeneding WlnNEhlhﬂ ererﬁbﬁmm

were washed three tines with filtration buff
Phiisight, dﬂbmtam’lvhrb\hﬂ@&is The-maimum in tesveveniibest n@mpound

cob Rl aOIL 3 o PIATRL RS A 1§ IEsiEk Gy B P afRAE B borcRntration
vs.NEht 889e foh thi@itnAstdREink %o ﬁﬁqgst‘ﬁ?éakuﬁﬁ‘l@ cﬁﬁ&hﬁﬁtldﬁ(@ C(0-t)

counted in a Packard Topcount liquid scintillation
was @ahuhted(u?a;hkhn@r Bm@@u@;h ode.C0ral bivewaidability G7(%)) Bi.a thedpse-

dat.a re the i reqr ion . .
oAy a1 dekCt T badoopD Pet GGt AR ] B Seadipgtraton,
waBSIIEMdacdr ve m ni num) was fixed to the val ue

fornonspecific binding, as determned in the presence

of 10 mM MDL72222. The quantity [L] in the

Cheng- Prusof f equati on was ined as the
concentration [3H] - GR65630. Selectivity for the 5-HT4
receptor subtype with respect to the 5-HT3 receptor
subtype was cal culated as the ratio

K| (5 HT3A)/K| (5 HT4(c)) . The conpounds of the

o e . s S




rangi ng from about 50 to about 8000, typically ranging

from about 100 to about 4000, Assay 3: Wole-cell cAM
w@ecwanuidat i on Fl ashpl ate Assay with HEK-293 cePCBHUS2005/011393

expressing human 5-HT 4(C) Receptors In this assay,

the function ot f t est conmpound. was
det er m ned b?*%@ﬁéﬁ?é%&gpﬁg«5&%ﬁﬁvﬂg§e@y%1WEéAwp
a el ' - t
er d S o o b 0 e VS ST e (SRR B -0,
ang E(Pppinrttis sasayGed expeutet tr bavdidfe 28 ohvaitabiligmbhgtominginistered

4&(1 ) cells stqﬁly-transfected w th cl.oned hupan

or Yﬁ%@@@&%ﬂ&% B R RatYEp dsted e Xpp 8%8Y ! he Valuos
oo AR SlnGahifBot | Ay 9831k P icety Sy

rargif3frhm GBbut B8 Pabran®p gl BY vl eRiripliee 3683Yund of

and (Zﬁgft a density of about 6.0 pnol/ng protein. The
Exemplesl &Cqr oalneiof 017228 | s AUG(B-tDraliceeit®66 g hr/mL and oral

iV B PR BB PRI GEP e P o Cat 11065) 0

suppl enmented wi th 10% fetal bovine serum (FBS) _
(G %ﬂ@q the PreseRydnventpp has gen desaibed withrgleranye tfietspyeific

S i . | i N

enf GRS o o OB NS U G P iR

chalgeSHATbe Geldk andvequdvaemvmay b s ubLidiittd Mibos: dephiti@kifdm the true
pressure by the addition of geneticin (800 ny/ni:

Spig BrseRG Pt thedrvenien. pln addiionymany modificatipes wayibermady to adapt a

; Welc e I - 809

puElly ERERBASLEN BRSO 005 B, o

objeetives spieit end\@spedf thaipeentdnvenftiof, AM dudh seydifidatibeearOMabhded
cont aj ni ng 4, 500 /L D-glucose (G BCO Invitrogen

to g wphin the gcope of tejaimy gpprinded Bereton eAdditionally; dlbpwhligations,

Pl A BB ORI T BRI BT e in
fulCek timugk ﬁr&ii‘i'iﬂﬁalbf&h@ﬂ‘fé@fedfbyffbﬁr@keRT and then
di sl odged fromthe flask by nechani cal agitation. The

cell suspension was transferred to a centrifuge tube
cont ai ni ng an equal volunme of pre-warnmed (370C) dPBS
and centrifuged for 5 mn at 1000 rpm The supernat ant
was di scarded and the pellet was re-suspended in
pre-warnmed(370C) stinulation buffer (10rL equi val ent
per 2-3 T-225 flasks). This tinme was noted and marked
as time zero. The cells were counted with a Coul ter
counter (count above 8 mm flask yield was 1-2 x 107
cells/flask). Cells were resuspended at a
concentration of 5 x 105 cells/m in pre-warmed (3700
stimulation buffer (as provided in the flashplate kit)
and preincubated at 370C for 10 m n. cAMP assays were
performed in a radioi munoassay format using the

FI ashpl at e Adenylyl Cycl ase Activation Assay System
with 1251 -cAMP (SMP004B, Perki nEhner Life Sciences
Inc., Boston, MA), according to the manufacturer's
instructions. Cells were grown and prepared as

descri bed above. Final cell concentrations in the
assay were 25 x 103 cells/well and the final assay
volunme was 100 nli. Test conpounds were received as 10
ni M stock solutions in DMSG6 diluted to 400 mMinto 50
ni M HEPES pH 7.4 at 250C, containing 0.1% BSA, and
serial (1:5) dilutions then nmade in the sanme buffer.
Cyclic AWMP accunul ation assays were performed with 11
di fferent concentrations of conpound ranging from 10
pMto 100 mM (final assay concentrations). A 5-HT
concentrati on-response curvég(lo pMto 100 mM was

i ncluded on every plate. The cells were incubated,
with shaking, at 37C for 15 mn and the
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reaction term nated by addition of 100 ml of ice-cold
detection buffer (as provided in the flashplate kit)

wo eoosaeisswmel | . The pl ates were seal ed and i ncubel/@82085/011393

40C overni ght. Bound radioactivity was quantified by
scintillation proxinmty spectroscopy using the
Topek I3 ﬁ:le%'imnliséSci ence Co., Meriden, CT). The
anmount of cAMP produced per ni of reaction was
extrapol ated fromthe cAMP standard curve, according

to it he i@@&mwdmoﬂlgy@}iﬁd in the manufacturer's
user manual .” Data were anal yzed by nonli near

regression analysis with th +&h Sof t war e
package using the 3-para@e / gnoigiél pxdose- response
nodel (sl ope constraine unkty). Potency data are
reported as pE S, e negative decadic

| ogarithm of ¥ he E50 al ue, where EC5 is the
ef fective concenttatNonQor a 50 % maxi mal response.
Test conpounds exhi bRE i ng a higher pEC50 value in this
assay have a higher potency for agoni z@;g the 5-HT4
receptor. The conpounds of the inventi whi ch were
whdrSigt ed in this assay, for exanple, in the cell line
(1) 1havi ng a density of about 0.5-0.6 pnol/ng protein,
hadR ais pEdrogery ploehydioxy. (g «pikghoabowrlkoxyd t o about 9.0,

typical 1y ngi Ag fr.om about 7.5 to about 8.5. Assay 4:
I n%i‘tqrclé"‘?}[ﬂ'alr gbg?"@ly‘élﬂﬁrﬂixgsay of Inhibition of
Pot @58 inyiobof S 2881, i n Wol e Cel I's Expressing the

hERC;:-1 Cardi ac_Pot assi um Channel CHO Kl cells stably
t r dhsiseeBE B oth—HKEKRIRGDNA wer e obt ai ned from Gai |

Robest son at the Unjyersity of. W Si A I

el d FTSRRpEL ekt brag e tBr eI E R P Beo flg
— .and passaged in Dul becco's Mdified Eagles

Medi um F12 supplenented with 10 % fetal bovi ne serum

andR2B@ gyl geneticin. Cells were seeded onto

pol y-Dsl ysia 100 / oat.e .asg coverslips, in

35 aﬁhe@k%%gw?@ﬁ% %ﬁﬁ{y?@%*’&ﬁ? at a density

t haR” RnaAldReh,IGobRVED: pRlidy;, t 0 be selected for whole

cel I voltadecl anp Studies. The di shes were mai ntai ned

i n er dphwrdadeutichllysisqueble selt posatesie onstergiganer thereof.

Extracel I ul ar solution was prepared at | east every 7

days and stored at 40C when not in use. The

ext § acel Til dmsRhl o oligON@kRad (niM: Nad (137),

Kd §4)’ Cad 2 (1.8), Mg 2 (1), G ucose (124),

4- (R? tyidmepet Giyshlkyl, Gis plsybstibstawted avits oPPes §h calkexyd or

EPE?%M;%, pH 7.4 with NaOH The extracellul ar

—goru? v t he absence or presence of test conpound,
Wasgpe [ in reservoirs, fromwhich it flowed into
theereé(r:t%%g{kgg chanber at approximately 0.5 niL/mn. The
intracel lular solution was prepared, aliquoted and

stored at_ -2Q0C until . t.he d of _use. .The

i ntfacel &m %ﬁmléc&ngﬁf &%algb%W%WgﬂR( ﬁﬁWogﬁ%Pr halgy) |
My 2 (1), ethylene glycol-bis(beta-am noethyl ether)
N,NN,N -tetra acetic acid salt ?EGTA) (5), MATP
(5) 4. 4- ( Thhyenpoundtafylldinl 2 pihpeimRf sdetpbpbsul phoni c
acid (HEPES) (10), pH 7.2 with KOH All experinents
were perfornmed at roomtenperature (20-220C). The
coversli ' &; RrR¥er e

tr ag'sf er ?g%eggﬁgunggbg‘gggﬁ%k@ﬁggg liﬁ%@%gr fused

conti nuously. G gaohm seals were forned between the
cell and _the patch el ectrode. Ongce.a stable, patch was
achPevedThe exBPRHE L %‘fég@g‘&rquhﬁt We_a@gg ¢l amp
node, with the initial holding potential at -80 nVv.
After a stable whole-cell curfrent was achi eved, the
cells were exposed to test conpound. The standard

vol tage protocol was: step fromthe hol ding potenti al
of -80 nv to +20 nV for 4.8 sec, repolarize to -50 nV
for 5 sec and then return to the original holding

. ~rr Y N I . N o
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the repol ari zati on phase were determ ned using pC anp
software. Test conpounds at a concentration of 3 nM
wowrs/1pssd used over the cells for 5 mnutes, fpCT/O8MA5/011393
by a 5-m nute washout period in the absence of
conmpound. Finally a positive control (cisapride, 20
nM was added to the perfusate to test the function of
t he cel | - 4+20 i vates the
hE cha#ﬁ%PﬁH§%§%1%#?%h?%qg%y%% ma%d g¥b$£$ The
step back to -50 nVvresults in an outward tail current,
as the channel recovers_frontinaéglvatlon and
deackti vatlds copparndef Flaim Tarhrein b dshlipgripehyl.
repol ari zati on phase were determ ned usi ng pCLAWP
software. The control and test article data were
expa@r t ed The cOmipginnd 69 Clath 2gitierah RCas Bydrodar drhmethylon
MA) where the individual current anplitudes were
normalized to the initial current anplitude in the
absence zed current neans and
staﬁ'ardq%$%§ﬁggﬁafag§% con %%on wer e cal cul ated and
ploﬂfadhyﬁbgaﬁ the time course of the experinent.
Conpar.isons were nade between the observed K current
|nhﬂ%ﬂﬁpbﬁﬁﬁﬁﬁ!éhS%ﬁE”ﬂ@%e m nut e exposure to either
theﬁqgh@&{; cI e or vehicle control (usually 0.3

'8t cal conpari sons between experinmenta
gr olRﬁ‘Ssm@(e))gércfror_me@)m%i ng a twopopul ati on,
i ndependent t-test (Mcrocal Oigin v. 6.0).
Di f f ﬂéhﬂk@gWEﬂéheé lidered significant at p < 0.05.
The e{ ]hg(ﬁercentage i nhibition of the potassium
ion curr Ty i s assay, the smaller the potenti al
f or R'és hyd@ros@msiTisalkgl.change the pattern of cardiac
repol ari zat1 on when used as therapeutic agents. The
conpounds of the invention which were tested in this

ass concent exh
o o dheSRBRAN 8 GO T e o Bl if Riceted from:
aboutiséftofyl-2-yi- QQLdlledrb@lﬁﬁoIﬁﬂb%B -380bdxylia abhd {&\ﬁssax 5R)-8-[2-

In vitro del of Oral Bioavailabilit Caco-

hyﬂ!eaxwéatm%hﬁ%@ﬁylymm&@m@)p@puﬂ-&a icHelQEy2. t\b@t -3-yl}amide;

fior ed bi.l i f
pas< PRRSBIR PRe Pt g PRbalbrda P TRRR RSy S -1
m&hé}@amﬁfaﬂl@ﬂesﬁlf@{yl-@%m}maiﬁlﬁ@jpt@ﬁ,l] g[a@abg@m[m W%t -ghyl}am1 do;

test conpounds in solution perneate a cel nonoﬁﬁy
R)-8-[3-

desi 1gt$@1@f°l>§d -Shbxa-&,2tdibydrpghinolincabaxydfc a%dré(riSs"

d d. Cacos 2
RS PRy R R R B ) TP PR O Rrb P alp g oct:3-
ylXaAHTBE;i can Type Culture Col | ection; Rockville, MD). For
the perneation study, cells were seeded at a densit

of 6318016101)&:1@2 lesd léﬂedlbydrpqlenvtmqneé -carbowrylielatid {(1S,3R, 5|R|) -8-[
PR S b O PR-S opaRO e et R it

Fol | ondoRebpSEbloxe Ul 2- Hﬁ@rdtd&uiﬂéﬁn&-@%%&hc Qélég@S 31@9}{) 8-[3-
menbrane containing the cell nonol ayef was detach

(miethanesubfenylrymidine3ylméthyleanind)- 2ﬂneyétrotxeplroplvﬂﬂ18—ft21ab10y010[3 2.1]oct-3-
1dlffu5|on chanber (Costar; Canbridge, MA). The
Y@i€%si on chamber was inserted into the heati ng bl ock
whi Cth1s8\@§{)ﬁqz«lbﬁl@@ dﬂm%r&o&dtﬁ@l%eaikﬁﬂoﬁﬂkeio[@{(w 3R,5R)-8-[(R)-2-~
thernostatically regulated 37 C water

hytenry S aahancor fonyl-mettyé-amino)prpy |- G arabie 10k B H00696y1} amide;

2/ 5% CO2 t.o, eac f.of .a dif on .cha

o et PRPTI A2 B P D SR DO b SR SR)-8-[(5)-2-
? than‘é@\llﬁﬁyl’ﬁﬁl%t}ﬁ/ﬁ faﬁt%d)fﬁ%p&fl‘]‘ 8@?2‘391%5/519&3@‘?]0(:‘5- -yl}amide;

uns irred boundafy | ayer. he perneatioh s

performed with test conpound 7Goncentrations at 100 mv

and with 14C-mannitol to nonitor the integrity of the

nonol ayer. AU experinents were conducted at 37 OC for

60 mn. Sanples were taken at 0, 30 and 60 m n from

both the donor and recelver si des of the chanber.

~
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HPLC or liquid scintillation counting for test

conpound and mannitol concentrations. The perneation
weo@sfossent (Kp) in cnlsec was cal cul ated. hiP€TUS2005/011393

assay, a Kp value greater than about 10 x 10 6 cnisec

is considered indicative of favorabl e bioavailabilit
The lclém@md@som-l,le‘ﬁbhyddrvetnmlmnt:ﬁaqarmyéc aeidtHELS, 3R 5R)-8-[2-

R e S e e e s
y}}kaﬁha@en about 20 x 10 6 cm sec and about 40 x 10 6

- cm sec. Assay 6: Pharnacokinetic Study in the Rat
Aquéolg@rgmrltmnmal fzshlrudrmulmimoeﬁ Bt@ebowbnp@ldr{dbg,%%) -8-[2-

e R e R N i PR A
GwarlLleeperwezr O)L@bgr(ﬁﬁﬁﬁb@ﬁnolwetﬁbmbgnm R %(\1\@ BR, FYTED-
th test conpounds via intravenous adm ni s ratlon

(aqetyiﬁrn%hyl-&nu@@)&-meﬂ@mmyﬂgg waycloir?’al llpairagetabpdy; at

v BRI P pa e e e S ae il (el s>

m&mmiﬁpnmy e(pyﬁhlhemt&%cfﬂygmnﬁmﬁ%ﬁt]m@zagfawo[3a11 @]o@f—32
(I'V on 5, 15, and 30 mn
yl}zmwlmurs post - dose. Concentrations of test conpounds

chr dRCgR YR ke e iR B GRBET o ey foig (L33 7Y 5L
(adg%m%yﬁ@h@gyh&ﬂyl‘h%ﬁo H&Qpl%b?ﬂ%%@lﬁon R %yclgfﬁi @IOCQBI}X} amide;

lower lim't of quanti
St arldlawiom‘la"r -ppere bR dikydre-quinotine Sesasbonglie acid s{éls%b@t 5By8-[3-

t 1.for. .1V and Model

e R s M R N A g A A T it
MountighgropsieNexd=Ab- dﬂﬁﬁo@iﬂoﬁﬁénstdarﬁdi@h@ u&ue{(m 31@ §R} 8-[3-
conpound concentration in bl ood p asnma VsS.

(acgtionaslyl @mERQ)-2F hEdraKnHOpMHéfazaMeyalQ{a @e}iocta?z-yljam@

e e b B BBty batic feif ATl AR gRy 13-
(fotnli‘l?l hl'eﬂ@/ﬁﬁmhfo?ﬁerﬁ‘&&@brcfﬁi]% agb?é cﬁ[?@‘i?ddt—%@lbrﬁﬁﬂ  or

he "dosénormal i zed ratio o
PO ddlﬁmpl'D}SSﬂanOXCOh 2tchhyﬂﬂl$(q@rto)1né<3Fcaiibbxaticrmlds{(}&i}i OR)-8-[3-

cal qu ed as: = A / Dosepo X
f°fi]%>§ ;i@% E(QQF%CY%?B ]h%tz;’r}élgo ?/ues ofIO t he
par auBgRbh 1@% 1 A ferb unﬁﬂﬁeﬁ(cébdxs}h& hiig {gﬁﬁﬂy 5RY-8-[(R)-3-
expected o have reater I oavai | abi |
(acatirinmstisytl eumanio Jo2- hycﬂlyxypThpylb Bfapaimnydﬂ;o[éﬂ 1]bei—3 pitemtidepn
t hat, were t_g)rsited i.n..thjs ass

PE G SR T W o Rt Ty AR ) %%ﬁw [(R)-3-

- L | f
(fo?%?%@gﬁﬁr Qé“h}“"zg lﬁﬂ%)&y}smg%véagz%?&g&) 2 11&@13?2 C onpou nd
of Bxanmbel -opragyla2-Grast Zfdllhydroqﬁlnﬁllﬂfl3mgfbnfkyllcaatc1d {(15,3R,5R)-

e of O. / m_, a
8- @ﬁ%ﬂogﬁg fgf;haelpildf%y ity exfﬁ -Sezalisyilp3sh 1 lpgt-3-
yl}\éﬁ#] & the present invention has been described with
erence to the specific enbodi nents thereof, it
S hodl-ldomepy]mal@rcsl Qatihyairoquinsmonki3ldaglsbxiytic tbid {al’S 3R,5R}-8-[2-

us chan y. be made and equj val ents
hydiggier @t %ﬁéﬂgﬁ%thﬁéﬁ%spwaygﬁo%ﬁa{m@clﬂ%1@5%%1}@3&%@:
sco vent 20
o T e s 2o inGHhE s Y acid, (53R SR80
2-Ijidraxat3- Qnethal’&kelfmrﬁ}ﬂammo)mwll S-QBahiéycmB L octm 331(} emBie and
process step or stgf to.the objective, spiri
scoﬁels‘&’fromﬂ@ Kbl lhyd%ﬁmlm@ne,&rqarw Cﬁeé.{ﬂ%%@ 56}@ [2-
n |
by e Qe AR A P SRR Bl (32, BoB T amide and
pat ents, and patent docunent C|ted her ei nabove are
i ncorporated by reference herein in full, as though
i ndi vidual Iy incorporated by ref erence. WHAT |'S CLAI NED
I'S: 1. A conmpound of formula (I):
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(1) wherein: Rl is hydrogen, hal o, hydroxy, C1-4alkyl,
or Cl-4al koxy; R2 is C3-4alkyl, or C3-6cycloal kyl; R3

WO soosgessgen or Cl-3alkyl; R4 is - S(O) 2R6 or PCLUSIRT11393
R5 is hydrogen, Cl1-3alkyl, C2- 3a|ky| substituted with

-OH_or C1- 3al koxy,

g M N DA e BT
R7 is hydrogen, Cl-3alkyl, or pyridyl; or a

phar maceuti cal | y- accept abI e salt or solvate or

st eleoi sHfonigoanéof Cli2m ZRkkerciarthocrtpandd sileatad from:
wherein R5 is hydr en

SubstsPPIPPEZ-RKeH -2 y%ﬁoq@maf%ggfﬂbaczhwg %Qde@lf) 8-[2-

e

wher- ﬁ!opro@l—?.&xﬁﬂ 2 aihggitoquinolifiér8- oarhthm@bldf{(]@oﬁ $R)28-[2-

LN I CE ST T R
Whef %oﬁro%l—b. %XR 1% @h?&r inolip& 3%%91‘6’&1&3 {@%mﬁ) 8 [(R)-2-

r net hy .~ The conpo
hy(ﬁ))@l 3¥(1ﬂ_emﬁllﬁdsﬁ]fm§%nethylkaﬁdnommpyb}8 aﬂbkgyblo[:i@ 1]dtﬁ-é3 yl} amide;

o Ry b7-con DR it FaA i SRR P B 8-(5)2-

1 g A o ot s ot

? ?g]rJniin)@d)p@'I-ZGxai M-dindsrqainolihts -adnpglindeid S (653 R6REE-[3-
(acetyl-mehybagpino)2duerex yprenyHyPehinyAvE3 - Ad I3 -8 By 1 i ¢

ny of SR PR 2al Ppmeinolin R puhonylc seid (LS 3R3R)E 15
o et 1

aci digoprepysR-oxryl, %_dﬂ}gf_droqumohne -3-carboxylic aci {%ﬁg: ?IQ %)8 %c[(R) 3-

(aCF%'&’Eﬁe %—%151 r@?g@@&&p}% & ?ﬂb@ch@f’kﬁ%&-@%}f&hd& azab

| -1 $98; 2 2ox@x02 dilddes duyshlioesi-ceoboxydie aelda{l(bm@ 5RY-8-[(R)-3-

aci d - (et hanesu] fanyl -

(fonxlylrl‘él?thyll-afalﬂﬁ);'r8)113@%?%3(9&%910}’0 lo %x%ﬁ?gyg agide;
0ct 5 I

|2 S 2ok R aqunplivene-3-carboxaio aoid (13K, R 510
2-18@atdty{3 {méihahe&hlﬂc)lryﬁnmﬂo)propyl] -8-azabicyclo[3.2.1]oct-3-yl}amide; and

hydr oxy- 3- met hanesul f onyl am no) propyl ] - 8- azabi c¥cl o[.3

. 2. phyreweceutioglly-aeqeptable splts arshiabyes ddsigseotsomers thereot.

1 2-di hydr ogunor ne- 3-car boxyric acid (I 5 i

J5SiJ)-S[S- (nethanesul fonyl -pyridin-3

- y| nBt hyiThagbmpdundt dyClax ypmbpid theSoapatmdissklocted from :

.2.1] oct-3-
1-isopropyl-2-0xo-1,2-dihydroquinoline-3-carboxylic acid {(1S,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-dihydroquinoline-3-carboxylic acid {(1S,3R,5R}-8-[(R}-2—
hydroxy-3-(methanesulfonyl-methyl-amino)propyl]-8-azabicyclo[3.2. 1]oct-3-yl}amide;
1-isopropyl-2-oxo-1,2-dihydroquinoline-3-carboxylic acid {(1S,3R,5R)-8-[(S)-2-
hydroxy-3-(methanesulfonyl-methyl-amino)propyl]-8-azabicyclo[3.2.1 Joct-3-yl}amide;
1-isopropyl-2-0xo-1,2-dihydroquinoline-3-carboxylic acid {(1S,3R,5R)-8-[(R)-2-
hydroxy-3-(methanesulfonylamino)propyl]-8-azabicyclo[3.2.1]oct-3 -yl}amide; and
pharmaceutically-acceptable salts and solvates and stercoisomers thereof.
72
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yl'} amde; |-iso rroryl-2-oxo-|
52- di hydr oqui nol i ne- 3-carboxylic acid {(I

WG 300356(33) - 8- [ (i J) - 2- PCT/US2005/011393
hydr oxy- 3- ( net hanesul f onyl - net hyl - am no) propyl ] - 8-azab
icyclo[3.2.1]oct-3-yl} am de; |-isopropyl-2-oxo-

2-di hydr oqui nol i ne- 3-carboxylic acid
{(1 ,3i? 5

oL -8-1(.9-2 - .. . . . )

by gy 45 PP HEHISE SOmaF o CRpPrighE A UFRpYie e Toptipe
anotfcdahd c&nﬂ&tﬁﬂtof%ny bhé6T dRiths 1 $©P3 RV 4 pRarBedtically acceptable

52-di hydr oqui nol i none- 3-car boxyric acid
CmﬁVﬁroxy 3-[metliyl-(pyridine-4-carbonyl)am no] propyl]-

8- azabicycl o[ 3.2.1]oct-3- yl} am de;

| -i sopropyl - 2- oxo-1, 2-di hydr oqui nol i none- 3- car boxylic

aci d5{ (| 5\ Sordp&ind)as %Ia{u%ed in any one of Claims 1 to 13 for use in therapy.

hydr oxy- 3-[ (pyri di ne-4-car bonyl )annn]propyl]-8 azabi cy

clo[3 .2. 1]oct-3-yl} am de; I-|sopropyl - 0XO0-

éég:l yglr ﬁ%???%b&%bgﬂcf &f a%?f)% 'of RS 116 I13 for manufacture of a
mddacagievit. - met hyl - am no) - 2- met hoxypr opyl ] - 8- azabi cycl o 3

2.1]oct-3-yl} am de;

| -i sopropyl - 2- oxo-1, 2-di hydroqui nol i none- 3- car boxylic

act 0ot (1 SR Bk sk 2crin e et R PP 6
med%@@d)rﬁﬂﬁérplﬁﬁa mammhl Qs%bm@red With R ?eceptor activity.

| -isopropyl - 2-oxo-1, 2-di hydr o- qui nol i ne- 3-car boxylic
acid ((I S3IJ 5iJ)-8-][ 3-

ggglel zlcl gl%ﬁrglugé gf é@mg%;\y ergﬂmbeg 1gease oF (t:orrll(axt}/d?‘lrl g%lls]oi‘(%} ar
rahmb%ﬁ%??@%%?ﬁ%g%ﬁ??ﬁ&m?mn%@[O qui nol i ne- 3- carboxylic
aci [ [
acet yl am no- 2- hydr oxypr opyl ] - 8-azabi cycl o[ 3. 2. 1] oct - 3-
I 1 de; . . . . .

L 38 oify meshog e teatingss mammgl Hving st ey ppectated
wiftCs-8 T, (réo%p@r \Act%ht%f) 1R théthod comprising adminjstering to the mammal, a
(acetyl -nmetl iyl -am no) - 2- hydroxypr opyl ] - 8- azab|cyclo[3

thergpetjically-3fegtiye amoad of l-phsrmacctmdal ®mpm1t10n comprising a

phéx‘n%qg%%t%ﬂ%—af%%lta%% <I:ar1lrei‘er3 8%rc%81x ound o any on% of Claims 1 to 13.

(fontiyl-netliyl-am no)-2- ]|ydroxypropyl] 8- azabi cycl o
[3.2.1]oct-3-yl}am d; 1-isopropyl-2-oxo-
| ~- @0hy drlte guethal offfelaia ¢ A mbereph ihe nagdichl £endition is selected from
S,3iJ,5iJ
the gpup 9?%#%@5%@&%?% Sydyome chigpie genpsgipadion, fctionaly
dyd thdcfel eRY -
y fieg a géé&?% e J%r?g}. ésgrrote)sé )?l'ﬁa%%al gecﬂux d(1s(ease gastroparesis, post
opﬁ‘éﬁvehl@s,] brxt@hh@lip@audb—obstructlon and drug-induced delayed transit.
(acetyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3.
2.1]oct-3-yl }anm de; 1-isopropyl-2-oxo-
52- @i hyd
T Ag{n%ﬂog%'[f P@%%&&E&Q&y bf B d@el Fnotility of the gastrointestinal
trattf 1nrarmdtmnml, ilyd metitbd 0dmPrisiygl ndministenng tp-tBe mamimat yecthefaeutically

eféct %ﬁ%mﬁt %ﬁ%&a@w?e@calwmp%ﬂlan CPYRFISEE PG rmRACsuicai Ny
aC&%F% (%ﬁ%gﬁ% %?Qgt%“%dJ% ﬁgfﬁ ggﬁnflt01ﬁyl anmo) pr opy

| ]-8-azabicyclo[3.2.1]oct-3- yl} am de;

1-isopropyl -2-oxo- 1, 2-di hydroqui nol i none- 3-carboxylic
acid {(1S,3iJ,5iJ)-8-[2-

hydr oxy- 3- ( net hanesul f onyl - et hyl anm no) propyl ] - 8- azabi c
ycl o[ 3. 2. 1] oct-3-yl }am de; 1-isopropyl-2-oxo-

52-di hydroqui i i ol i none- 3- carBoxyl i ¢ acid
{(I'S,31J,513)-8-[(iJ)-

2-b. ydroxy- 3- (net hanesul f onyl am no) pr opyl ] - 8- azabi cycl
0[3.2.1]oct-3-yl} am de; and 1-isopropyl -2-oxo-

| ~-di hydr oqui nol i none- S-car boxylic acid




1-isopropyl -2-oxo- 1, 2-di hydroqunol ne-3 -carboxylic
acid {(1S,3i?,5i?)-8-[(i?)-2-
whyasasssB- ( met hanesul f onyl - met hyl - am no) PCT/US2005/011393
rropyl]-8-azabicycl o[ 3. 2. 1] oct - 3-yl } am de;
| -isopropyl -2-oxo-1, 2-di hydr oqui nol i ne- 3-car boxylic
aci @2{ (I g?/l@ime,tgq)d?gﬁ @lajnp 8 - wherein the disorder of reduced motility is

sel?%tgé &éﬁt’ﬁé n(%}tplhc%gfe@’%tllg{/(%?%%ciﬂlncgEé(?hr}élui)aat{p)nr,] 831%%18%},&;]—@%&(%5&1%11’[
irrltali1& BOW SRYhdrénfeX @mbeté MdNNEpatid faelrbpRests, 6Ad BAXHbAL dyspepsia.

acid ((1s5i - SiJ)-S|[S
(acetyl - met hyl - am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3

. 2. ,L]octg 3-vl m de: . 1-i sopropyl ~2- oxo- .
S 55 dhyaroRie R PR EnnE A SRR L8 of Claims 110 13, the

provesd congirding- [ 3- .
(fornyl-methyl -am no) - 2- hydr oxypr opyl ] - 8- azabi cycl o[ 3.
2. 1(@gragding|ajcompiogad of formula (III):
| -i sopropyl - 2- oxo-1, 2-di hydr oqui nol i ne- 3< carboxylic
acid {(I S, 3i?,5?)-8[(i?53 N/Q\fg\f?"*
(acetyl - met hyl - am no) - 2- hy{r 6xy pW]O%ﬁaﬁabicyclo[&
2.1]oct-3-yl} anm dex l yl -2- oxo-
|, 2- di hydr oqui nBHre-|3 - €arboxylic acid {(I
S, 3i?,51?)~8-[(i?)~F >N~ S0
(f opnyl - met hyl - am no) - g2hydr oxypr opyl ] - 8- azabi cycl of 3.
2.1]oct-3-yl} am de; %Hbsopropyl-z-oxo-
|, 2- di hydr oqunol i none-3-car boxylic acid

witH doBapiuBd oF fe-fBroufla 2)=R* wherein L is a leaving group, or L—R* represents

2- hydroxy- 3- (met hanesul f onyl am no) propyl ] - 8-azabi cycl o
10 Hq’@(é)lﬁ?@ét-&yl} ani de; and

phar ically- §§h}s and sol vates and
ste# o%%%ﬁlﬁg&pﬁg@%@??hﬁ%&ﬁ%ﬁe onpound of Claim 12

wherein the conmpound is selecteddrom:

| -i sopropyl - 2- oxo-1, 2-di hydr oqui pQl i ne- 3- car boxylic
acid {(I S,3i?, 5 ?)-8-}| OH

hydr oxy- 3- (met hanesul RonyT . | -am no) propyl ] - 8-azab
icyclo[3.2.1]oct-3-yl}am de; N O

| -i sopropyl - 2- oxo- 1, 2- di hydr &§ui nol i ne- 3- car boxyl i c
acid {(I S, 3i ,5i?)-8-[(R)-i¥

hydr oxy- 3- ( met hanesul f onyl - Jﬂ&l-anino)propyl]-8-azab

\WPE%&%&%ﬁgd%fﬂakgﬁ%ggg%l} am de; 1-i sopropyl - 2- oxo-

ydroqui n -carboxylic acid {(I
S, 31?,51?)-8-[(9S) - 2- N N—-R?
hydr oxy- 3- ( met hanesul flonyty met Ryds- Bm no) propyl |

- 8-azabicyclo [3.2. 1fdtt- 3-yI} “anie

| -i sopropyl -2-oxo-1 52-di hydroqui nol i ne-3-carboxylic
acid {(I S,3i?55i7?)-8-[(i?)-2-

hydr oxy- 3- (et hanesul f ony(E&Hi no) pr opyl ] - 8- azabi cycl o[ 3
.2.1]oct-3-yl }ani de; and pharmaceutical | y-accept abl e

15 to gesivide aagpanpoynd af &ymated(l)s oep phirgweerticallrepeeptablessalt gr solvate or
har maceut i cal conposition conprising a

st (%%QG%EW?%gfly e??ective annzﬁt of ?he conpound of
any one of Clainms 1 to 13 and a pharnaceutically
acceptable carrier. 15. A conpound as clained in any
one of Claims 1 to 13 for use in therapy. 16. Use of a
conpound of any one of Clains 1 to 13 for manufacture
of a nedicanment. 17. The use of Caim 16 wherein the
medi cament is for the treatnent of a medical condition
in a manmal associated with 5-HT4 receptor activity.
18. The use of Claim 17 wherein the di sease or
condition is a disorder of reduced notility of the
gastrointestinal tract. 19. A nethod of treating a
mammal having a medi cal condi4ion associated with
5-HT4 receptor activity, the nethod conprising
adm nistering to the mammal , a therapeutically
ef fective anmount of a pharmaceutical conposition
conprising a pharmaceuticall y-acceptable carrier and a

o - A a A~ ~ N — o,



21. A nethod of treating a disorder of reduced
nmotility of the gastrointestinal tract in a mamml,

WO b@smetshod conpri sing adm nistering to the naP@EIUS2085/011393
t herapeutically effective anmobunt of a pharmaceuti cal
conmposition conprising a pharmaceuti cal |l yacceptabl e
car Pfter dhBrogessdppyapingra eompoynd obforouid @3 1 to
13.22. The nmethod of Caim2l, whereinthe disorder of
reduced notility is selecte MT}B consi sting
of chronic constipation, at i ofPHprfdoni nant
irritable bowel syqdr < ~qjrpbeti ¢ and i di opathic
gast r opar esi s R unclt i onal dyspepsia. 23. A process
for preparing a f any one of Clains 1 to 13,
the process conpri si nlgz a) reacting a conpound of
formula (JE): mwth conpound of the fornmula L-R4
wherein L is a |leaving group, or L-R4 repreggnts
HO. C( O R7; ,or (1%) reacting.a _conpound of fornula

whergiieR: , RVRy > andth s defnsd s in Glamdy; on  2hammapeuticalty-agesptable

solf UGS SOTPRIRG BorchE LD Boep bopBligfi rogting  compound of

forafuda @¥W))sonmer thereof.24. A process for preparing a
compound of formula (T), (1') wherein R, R2, R4, and
R5 are defined as in Claim1; orga NH
pharmaceutical | y-accept abl e salt o%o\’f/at e or
st ereoi somer thereof, .t Ss \gPNPri sing reacting
a conpound of fornmul & N (L) or a salt thereof
Wi th a conpound of formu | O (Xl) to provide a
conpound of formula (11) or R
pharmaceuti cal | y-accept abl grggl t or sol vate or
stereoi somer thereof. 25. The product prepared by the

or pedtihssobivitlaziom@Bndof Omiika (X4): 26. A conpound of
formula (IH : mwherein: i's derogen, hal o,
hydroxy, Cl-4alkyl, or Ci-Aal KoRy, R2 is C3-4alkyl, or
C3-6¢ycl oal kyl ; R3 is hydrogenrRor Cl-3alkyl; R4 is -
S(O2R6 or - C(OR7; and R5 is hydrogen, C1-3alkyl,
C2- 3al kyl substituted with -CH or d -3al koxy, or
-CH2-pyridyl; or a salt ofXBtereoi somer or protected

derivative therepof. 27 A nethod of. udyi ng, .a
to 510k colibobEDE R m i M Rly SCcalih satt or sotvate or
stefcR&RRIcP therddfe nMet hod conprising: (a) contacting the

bi ol ogi cal system or sanple with a conpound of any one

of Clainms 1 to 13; and (b) determ ning the effect

causs .d b)fh% Breod%g rgﬁjarr]gd g}p thte rf:)?ocbelss? lofo Slatia I23 So¥ %tleglrlrl] 29{.

26. A compound of formula (III):

R

]! R NH
1
Z NS0
|'?2
(Hn

wherein:
R'is hydrogen, halo, hydroxy, C;.4alkyl, or C;_salkoxy;
R?is Cs.4alkyl, or Cs.scycloalkyl;
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R? is hydrogen or Cysalkyl;

R* is —S(0);R® or —C(O)R’; and

R’is hydrogen, Ci.salkyl, C,3alkyl substituted with —OH or C;.3alkoxy, or
—CH,—pyridyl;

or a salt or stereoisomer or protected derivative thereof.

27. A 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 by the compound on the biological system or

sample.
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