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WO 2005/ 121151 PCT/ US2005/ 017121 THI ENOPYRI DI NONE
COVPOUNDS AND METHODS OF TREATMENT FI ELD OF THE

wo BMENT1IEN The i nvention generally rel ates to péreUS0e/017121
of serotonin (5-hydroxytryptam ne, or 5 5-HT) receptor
nodul ators, e.g., agonists, partial agonists, inverse
agoni sts, antagonists, and nore particularly to new

t hi enopyri di none conpounds, the synthesis an f
HHERNO PYRIBINQNE BRUNDSHAN HORDS ¥R NeNT
conpositions, e.g., in the treatnent, nodul ation

and/ or prevention of physiological conditions

associated with serotoni i as in treating

Al zheimer' s di seﬂ@?ﬁ@&hmg’yﬁ&s, irritable

bomel:, SY AL QR MALERS 1o FRERIE of 4olAH (S-Rgiroxytryptamine, or

proki'nesi-a, “gastroesophageal reflux disease, nonul cer
5-HTY BB indduldeps, @3S, agonistsapadiel agonistsi, inexse jagowsis, anéageBlsts, and

mgraine, arrhythma, atrial fib i{blﬁatign. i s(ghem'f(f‘hese
more partisriarly to asy thienepyrigione icemBP&R‘{?i SYERLAG fruYdsuse o

feeding di | 8t .18 indhSREHRIERS, modulation and/or
conpe (gﬁar &ﬁ?%ﬁﬁaqgag%%t??@og@gg ftﬁﬁct’iei)% and esgi ratory _
preve@ibh 85 BhyRiblodibal BAAHERE INEL (ited iith! shdEdiih @NioTh euch as in treating

serotonergi c neural syst e_m_o% t he gr ai.n has been shown
Alzh¢imer’s fdisgasee eogniticrr disarglerss irritgle by el Hndran APPEAsCRET: h

Jrani fest the I [ k; . SONHB &S HEfte@Fon,
vorni g apSiar R it el B U iRl SonfleSt AE1E Uirho i
anxid¥ WelnasYiRelAiBnce) Aligeie, aftBslimia, aviahfibriligionpisdidnmie sirake,

gastroesophageal reflux di sease, nonul cer .d%lzf)eopgl a,
gastriispgastrin omptyingolisprdaretiveding diserdgrs; gasBRmigsEpglghisorders,

m gr ai ne, ..arr hyt him a I: idhrild:ation, ischemc
consgl?a?@?e?reétﬂggﬁl}?{ﬁug?’ aglhd?{e%éﬁg’alt%r&,g? éﬂlel%%&%i sor ders,

feedi ng di sorders, gastrointestinal disorders,

consti pation, erectile dysfunction, and respiratory

depressi on. SyflcKeAEHUND TICEHA INERIION agoni st s,

partial agonists, inverse agonists and antagonists, .

anthesersiehagicneara syt of therbeaipthak bednrshowntte influeners ¥griety of

e BB R BRI S VP HROIRR syt o

- ATZRRNES cﬁgéégé; REeniti IR YisBRiekS RetdbR! bdviid syidaiBEHus@f, cinbds,
Sh POns,

ove condr't as well as for vasodilation, snooth
vomifgCprokipesiay gstroanphdpealrefioc disese] nomintost dyspgpsia, depression,
disorders such as vascul ar, dj sorder uch.as. angj
anxieffcuriRagy BCARINCARY THERHY Q‘thﬂ}%“}’ é al ﬁﬁ%ﬁ%&"& éscge‘%"%"ke’
Lacl udi.ng Pakki oS, ALBRAAROAREL, oANBNRENRG] Eisorders,
gaSt%tﬂSs gsgﬂéggnﬂ%%&a@g%a?ﬁi er ve%e ion tﬁg regul ation of the
consGpAteY, afectilerdysfuatticn aadcesBidatotyulspresporsent ef fecti ve
agents for controlling mgraine. They are al so
SUkstBl&eptoF nlodBlatord e.g., agonists, partial agonists, inverse agonists and

antagonists, and/or selective serotonin reuptake inhibitors (SSRIs) such as fluoxetine,
paroxetine, fluvoxamine, sertraline, lorazepam, imipramine, citalopram, and nortriptyline,
may be used for the treatment of the above conditions, as well as for vasodilation, smooth
muscle contraction, bronchoconstriction, brain disorders such as vascular disorders such as
angina and migraine; and neuropathological disorders including Parkinson’s disease and
Alzheimer’s disease. They also intervene in the regulation of the cerebral circulation and
thus represent effective agents for controlling migraine. They are also suitable for the
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WO 2005/ 121151 PCT/ US2005/ 017121 prophyl axis and
control of the effects of occurrences of cerebral
wo ndoanetis{ Apopl exi a cerebri) such as stroke oOPCT/US2005/017121
cerebral ischemia. They are also suitable for the
control of disorders of the intestinal tract which
are characterized by disturbances of the

ser ot onj ner gj | & skem a ' f -
pon S0 LS G BLBFTL APeRes B cf PEARE ot
such by 8AIERD ber@brabisBRshia0 Tk sitel A subthSlerfoieths conitcdlu)cﬂdrsgrders of the
Irritable bowel syndrone. Trazodone controls 5-HT

intestae troctsyhieln drefdham@nizﬁbblaﬁldmffbaé\%%(%ﬁhﬁ éerpfav@memlawtem and also
ser.ot onergi [ ans | on
by digtuybapess\pd %il nlbc? \Y {ng)g s&m ol rferxrg 3,% ?cﬁl({ilee treatment of
REHCRIAg iBritehle BoRield e inhibits both
gastr@ﬁﬁ_%rﬂ giér?gc} epi nephrgl 1ne reupt gkeﬁﬂ%gher compounds of

sAGRf Smil LGS
bﬁ&?%ﬁkgﬁ%éﬁéﬁigo noﬁ?%ghéﬁwgﬁﬁ$gg§?gyggﬁgén |ndéEo e
serot6:rBid Heiofanirmigsibh ala ftds and seiecﬁrvld'mlnhgmnlosf serotomsn twpﬁke into

approved for irritable bowe| syndro Buychhei.t
Pfeswapmm@ur@ﬁ;e rChlggoimipygmineynhibiis hath yﬁ?&ﬁﬁé}"{ ePé‘i‘eP%BPe reuptake.

e

nomit&&zBRt ors with seven 15 transnenbrane (7TM domai ns
coupled to a Gprotein which is positively coupled to
ad’?g@ﬁls@rgg fVEHB%e cafhEimidadAdd BeeRiPisS R, %g@ﬂh@ﬁ B&tbeen

e variety of tissues, includin t he
apprévedifor aritibteltoweb dgmirorbe GBwchheit el Hufdded hgm. b?%f éﬁd2331 -2338;

Buclipthet.al 4 MHo U oo T30k 5 1T r eceptors

contribute to dopam ne secretion ?nd re

| e’éﬁhﬁﬁﬂﬁfﬂﬂ%ﬁﬂt@ﬁ feDrRSeRt aEsmber of the fayal %??Pé%ﬁs With sgyen
Ehgarﬁél/ﬂz %S@l a115secloﬁl§iseﬂ to b5 gﬁﬁelﬂ &iti @g@gltﬁzéﬁ%i@ﬁed to
ceptors proven to reg

aden?ﬁ&t dyRtdsalt TR 5-1H11‘ 4 TeEePedrs mtdxbrdssed in latvaﬂe lvmtaxtty of tissues, including
| ectrol yte secretion, adrenal secreti a %P 1
the hoornibees aad dhecrodens bsaiaehe beman.40gi Big A godsnt gasfo-intestinal tract,

%gnt r%&il I I%’ylbefartcen?} ggémrngﬁperl ﬁﬁer afmn)fésﬂg %gsr%&nfi‘bute o

dopdniifit YebridnCad deatata ldamihg mlcﬂ&ngneknnmemdp@amm mbiifieation of
di sorders and nore 25 SfeCI fically Al zhei ner
acetyltlwdime acleassg M theamerigheral érspes, therSr’fYITa mcsptemve proven to regulate

sy.ndr o naus S r
et B sy B O es At i RbRE Sucherion of
cortitSNEBRE] PRddRREhtBAcYion dhd Bidiuyh ¢die@ptilitgence, i grai ne,
arrhythm a, atrial fibrillation, ischemc stroke,

i ?j&% gteILrI'ﬁ regg@glrs'a‘fe BBk ¥ P %cﬁ%&'ﬁfysof des@4liand peripheral

trointestinal disorders, constipation,
disoR¥ess; iridheliny Gdrdmc tirhythmaascind msmodagfmm;atlde gisexisisomd more

specifically Alzheimer’s disease, cognition disorders, irritable bowel syndrome, nausea,

emesis, vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsia,
depression, anxiety, urinary incontinence, migraine, arrhythmia, atrial fibrillation, ischemic
stroke, gastritis, gastric emptying disorders, feeding disorders, gastrointestinal disorders,

constipation, erectile dysfunction, and respiratory depression.

-2 -



10

15

20

25

-2 WD 2005/121151 PCT/ US2005/ 017121 The devel opnent
of 5-HT4 receptor nodul ators, e.g., agonists, partia
W@Qo@si1st1st i nver se agoni sts and ant agoni sts, neQT/O82065/017121

therapeutic applications in the central nervous

system for treating neuropsychiatric disorders

associated with a dysfunction of the centra

dopRIAdIelophient ¥ S3-8IM, rédéptor asodiddtdis e SN agontkits agil agunists,

for treating amesic deficiencies as 5 presented in
inverpasgaits amimftmrsgs mayhape theeapsatic appdicaiaensdn t geptral nervous

s 55 Py B8 Bor €L e s g

dopaﬁﬁ‘ﬁérél‘é R&ESI Sach a8 PaRdhdbnisAeRB, BERE Ereatith ﬁﬁlﬁéiicﬁiéﬁmenmes as
arrhythim as. Sel ective, high afflnlté nmet abolically
C

presamhh@auaatmmffmeinm Alzimmmaet disense. hdchypedieines magh also be
hi oavai |l abi l.i eneilr at.i

useﬁa Har Eeatigs Pﬁ%?ﬁ%alﬁjﬂ%%$f puch as ir gﬂile ﬂweligvggro(;in gastroparesia,
unnaﬁii fcbAidhce 44 %M%hﬁmﬂﬂlz S’e[‘&fﬁw IHedh JifiQitpBeEhdlically stable

vention relates to t di scovery ‘of  new conpounds

5-HWyhreedptamaodil e thatpdsdest g, bleavgllablag@ RN penepatiqn, gnd good

agoni sts, inverse agonjsts tagoni sts, and/or
Pha@gﬁﬂl%netlctm%?e@%ege H¥¥S 95 esi”fag ing, preventing or

curing 5-HT-rel ated conditions, such as 15 Al zheiner's

di sease, cognition disorders, irritabl e bowel

syndrone, nausea, enesis, vomting, prokinesia,

gast r oesophageaSUMMARY(DEJ3EE INYENTHRN dyspepsi a,

o Th Drea i Ppn e Bl he Astorr PLRSEATED Qo R e HT,
mod ﬁ?c}rg :ffé% SagoH R ?éﬁaﬁéﬁ%ﬁé‘té" thvdise ApEEES and 8fdbdifists, and/or SSRIs,

I'sor gasttoi ntesti nal di sorders, constipation,
that edreled iseé fmiylm‘atmg,tprene,ntlag dr cesyg I- HfTere;at@tbw@gmné,rsuclz @s

BSOS e Bk FOUDG LS GELLSl e o
Vomftﬁfge {o@fnegﬁr %ds?rl)e H£§e§f &ﬂﬁﬁ ‘Eﬂs@ﬁsef HbrlulRYaPipehsia, Qﬁ@rs’éﬁbn

agoni s I's. I'n an enbodi ment, such
mlé@nmmm fnconithande, migmme, laahythgua,hmdl dibnilitiorG isohwmic stroke,

easti genEa B R ARSI CLGF Lo RERy g g dOrers.

conétlﬁgt%rﬂ REYUlY dysfnction, and respiratory depression.

In particular, it has been found that certain thienopyridinone compounds are
effective 5-HT, receptor partial agonists and/or full agonists and act as antagonists and/or

SSRIs. In an embodiment, such compounds include those having the formula

G 0O
n
@) iy
X N O
Ry 1))

wherein

R; may be (C;-Cs) branched or unbranched alkyl or alkenyl (e.g:, isopropenyl); a
(C1-Cy) substituted or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or
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(C1-C8) substituted or unsubstituted carbocyclic ring;
a substituted or unsubstituted aryl or -3 WO
wQo@5n1a3051 PCT/ US2005/ 017121 heteroaryl ri npCT/US2005/017121

branched or unbranched hal oal kyl (e.g., CF3, CF3-CH2,

CF3-CF2-); or a substituted or unsubstituted

(CH2) p-aryl, (CH2)p-heteroaryl ring, where pis 1, 2,
hete®ary® fing; brfdchztl Gr RbraBshed e Ratiytl @ng.| FRE€CHECHLTRIA)F,-); or a

branched or unbranched al kyl:. a (Cl-C6) substitut eg
substifutesherustbatigited (QH:)bé@Q/,ddfbﬁprhqﬁ@fpa@hﬁ%ierﬁr%a ip}, 2, 3, 0r 4;

unsubstituted (CL 5 C6)al kyl hydroxy, substituted or

un®ylad Rt maydnd«pendisi}lalbleyH; o Ci-€6) bragclisst drivpbresaicland alkyl; a (Ci-Co)

subsfigtber ettt ey Al e o o spou s G o
C@a?(&]}l@?lﬁéé&? ELE%HEAE% %’3%1%3&@1@1’[5& g@a]bﬂg?%}éhkox% sub¥f@ikdtorken

orm a ituted Or
unsubstubsit (0 @ spdkylamsnol slibsgtutdd eomsebstituted €7 xCsyelirplamanpacyl, or

cyclic ring), rraolidine (N-containing five nenjere
substijiied er I%I}SH%U,M&CE ﬁ%aﬁéa&xf@a%?wlh Phoviead ng8E s ¢ Ro form
. o - . | -
a suf RS of b B Bl B P B R R i),
pyrr6Ndiht N1con@iningiveinedibamy ciyeliterher)demepine OEcGitaifingNevar
0; A may be NH _ NCl-C6) alkyl or a . .
menpjegs %{1% 5PBb agisidme (N-epianing threeymambered ring), of. azefidipg (N-
. : N(CO2-; 15 G maybe H, OH;
Contgﬁ’lanﬁcﬁﬁ’ggmc?%bﬁn dﬁ?ﬁ%‘hg‘é@( C(l- c%s) al kyl: br anched of
un ed 0-, (Cl- | kKyL;\a suybstituted or
ung{xég%%i’we%@-e@@%gb{}cvtﬁ > ring; branched or
unbranched O-C(O) - (Cl-C6) al kyl ;. .a subst.i tuted or ) )
<Ay e BN G e@zl@ews%@e)wﬁ%ycilﬁ ring; CRpiCH(alkyl); or O;
branched or unbranched NH( O - C6) al kyl; a substituted
or Emeyibe N, Clit, 64 NNdOc10r }ek§-Oa-bocycl i ¢ ri ng;
N[ (C1-C6) al kyl ]2, substituted or unsubstituted
N[ (Sha@bp E51Qidchandhed 21 udfrathed (6 e s aikyliiyarheh edunbranched O-

NH C(O - (Cl-C6)al kyl ; a substituted or.unsubstituted
(B bl ar B pe e g ORGP FIE: DEASEE Ehed
O G- : (O .

s S0 O B IR 00 C Cogmonie
ring{ By, Perariched or 8nbrancted NHE:-Ghalkplhasubstioued eairsybstituted NH(C:-
BT LR T ERUTE S M I T TR
brarcB¥d SRR RiE-8155)-{EBIESERYL; bishSktiRbPSF huthB&itnted NH-CO-(C)-
Cg)carbocyclic ring, branched or unbranched NH-C(0)-O-(C;-Ce)alkyl; or a substituted or

unsubstituted NH-CO-(C;-Cg)-O-carbocyclic ring;

andnmaybel,2,3,4,5o0r6;
and pharmaceutically acceptable salts thereof.

In an embodiment, E may be N, and R, and R, taken together, may form a five

(pyrrolidine) or six membered ring (piperidine).
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WD 2005/ 121151 PCT/ US2005/017121 E may be N, X may be

S, Y maybe CH Z may be CH Rl naybe nethyl, ethyl, n
w@e@psR115i sopropyl, n-butyl, isobutyl, sec-butBRCT/USHB5/017121

CH2CF3, CH(CF3)2, or CHCF3; G nmay be OH A may be

NH, CH2, or O, and n maybe 1, 2 or 3. In another

enbodi nent, Rl is a nethyl, ethyl, isopropyl,

N- PheRWe.N,3X dy.berS, uingy bo CH, Z mspbelCH, R, Riaydredn@Byl, ethyl, n-

taken together form a substituted or unsu&éituéﬁg _
propyl; isepronylng-bukyl, isgltys segriveyly CRey CHeGEs, GH(GF 3y gr $F3(Es; G may
s A LS ; r.. O ' X ks OH and n is 1,
be O%:A%?y%ﬁ’ C%_?I’Z%rngt grme%ﬁggail}l’n%%?' RL is nethyl,

et hyl, isopropyl,. n-propyl, . allyl. n-butyl or
| SBHBPYIer RO ik Ee G oRtERY: & PR LAY et o
i - g0 L kdikdh P €driP fstifftedCUnBhBYiRBed piperidine or
ISOb@?If(gﬁéHnﬁg? gag&lécyc e?ic? ring), |cs)yr reol i di ne (ll\l- coer]tpai ning
pyrrdzliﬁﬁ&mﬁffg;b@is@mmd,?:ard@nio Aiisﬂgﬁ, chilrzf m@pﬁmN;il_s OH; anYnlsl,Z,
cont ai ni ng seven-nenbere Lic ri ) [ ;
3, or dncin anether QEOGIE, Ryt RSNEo ey virpyhdbyopY ST or
. di_peat | S stiftfe P diERb s iaked pipeainb eN-
Y A P i
contz(ihig@@ﬁi—ﬁieﬁibe@d&iy&immg)' eparbltired Necontaiging ¢ membgred/cyclic
o and Zare C Ais NH Gis OH and n is 3. .lg anofher, , .
ring)e pargPAEr IN-CUHBBGHEEcnemkgred ﬁbf@%ﬂ TR KA ﬁugema%to% G Als
“having. . 15 | pH: Y,
s S Ol % 52 ARty R sqop Ry mad ek Fogether
formUdtibaiiE s chr alnkybstimitedpilseidihe (N-cOBamGR) sis-whsnbered exglioring); X is
unsubstituted car boc¥lcl ic ring; a substituted or
S; Yind doare G iy isdNBy G is OFH: ped Biodryl ring; 20 branched or
unbranched hal oal kyl (e.g., CF3, CF3-CH2, CF3-CF2-);
or marsxitss einbotlizeenbreompeyndssefi the ventia-pylvda thgse gaving the
( )p heteroaryl ring, where pis 1, 2, 3, or 4, R2
fo R3, taken together, forma substituted or
unsubstituted piperi diéﬂ‘ﬁ &N— cont ai ni ng si x- menber ed
cyclic ring), pyrroli eji( N gontai ning five nenbered
cyclic ring), az ﬁi’ﬁ? ng seven- nenber ed
cyclic ring), aziKid Ine |( N-Rontai ni ng three 25
menbered ring), orSazwyidbne (N°containing -
f our - menber ed cyclic rryng); and a

wherein

R; may be (C;-Cg) branched or unbranched alkyl or alkenyl; a (C;-Cs) substituted or
unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or heteroaryl ring;
branched or unbranched haloalkyl (e.g., CF3, CF3-CH,, CF3-CF»-); or a substituted or
unsubstituted (CHy)p-aryl or (CHy)p-heteroaryl ring, where p is1,2,3,or4;

R, and Rj, taken together, form a substituted or unsubstituted piperidine (N-
containing six-membered cyclic ring), pyrrolidine (N-containing five membered cyclic
ring), azepane (N-containing seven-membered cyclic ring), aziridine (N -containing three-

membered ring), or azetidine (N-containing four-membered cyclic ring); and

nmaybe 1,2, 3, 4, 5 or 6; and pharmaceutically acceptable salts thereof.
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n my be 1, 2, 3, 4, 5 or 6; and pharnmaceutically
acceptable salts thereof. -5 WD 2005/121151
weEIsSWEA05/ 017121  Conpounds of the inventi onPORYSENS 017121

be 5-HT receptor nodul ators, e.g., 5-HT4 receptor

agoni sts, partial agonists, inverse agonists and/or

antagoni sts. I n anot her enbodi nent conpounds of the

| NEERbbeilsBRYhetinsention rhay-llsa Be B Dreceptgomodtlators egg.,, 5-HT4

5-HT4 receptor agonists. 5 In another enbqdi ment
recepioAROnisths Partiak 3gonishy SIS Realyis and/sT BUAgNIFSr ecept or

partial agonists, e.g., 5-HT4 receptor parti al

aghrinstier einhodintenhermparndd oftstineaniipd aredslesrbe SrEIT receptor

invention . my al so be 5-HT receptor inverse agonists,
agonistsy e.2., -HF 4 TC8RGh 28 %iver se agoni sts. In another

enbodi nent conpounds of the invention may _als

r eblefploﬁter embodimeay eomnpeunds of the invenfipn maycakin lzﬁ,S PE R receptor
partlglﬂt 2 Ié%lttglsga@f }ela to a?ﬁ&]t g@us{she invention is a

|on onpr|3|ng an anount of a
conpound ordln to For mul . effective t
i @e%{goﬁm Fatzact? sprBpeiids P Dren GO ma i yq SR roceptor
invegkﬁg&g 15 H’Fﬁ’%e%t&%rse%g@ﬂfs%ne nausea, enesis,
vo t r oki nesi a, gastroesophageal reflux disease,

| n )g!ﬁfo?theén}ﬁ%egﬁﬁén? €o g@&rﬁﬁ %Eﬂ[% 1n}e§1ti%ﬂ)fﬁ281aa?{so BY § B dceptor

ce rarn arr hm a
antagdrldéts,d AL 3-BIT, rda&ptwamgsmst@ke gastritis, gastric
enptylng di sorders, feeding disorders,

bieh &ﬂ cﬁ%e vaéx?t‘idi‘ﬁ% &phaﬁm&aﬂlmbmﬁﬁosﬂ@@dmmmg an
s unct | respiratory depression, and

amopﬂna:frmmmmun@hctoprdmg teherabilel effgctiveto trogg dm&qes suqheast
A AR R
vomitfr{(‘%'k?ﬂyﬁrﬁsﬁ(’%!%{roé%ﬁﬁﬁééﬁﬁeﬂﬂﬁ‘d%%ﬁ’se BERIEE dyspépsihtd ﬁassmn

nesi a astroesophageal refl ux dlsease nonul cer
anxieltys pépsy incotigyEmes shigine, ath@nya, agnial rfﬂvnylatlm dschemigatwke,

gastg’glq,,r a,lcglr‘llce: e@gg{rnp %yrs]gdgﬁa%e{iljlngl c? r% lrglés I1 otg]iztwélf glsorrgers

/ consftﬁgl‘?érf‘ gre@hi%nygRﬁl%‘morg%ﬂésﬁir%%ﬁ&ép?&lsloﬁ' éﬂrdjﬁ{émaceutlcauy B

pation,” erectile dysfunction, -or respiratory -
acceﬁeablee@smern in a rmrmal such as a human 25 conpri sing
adm nistering a therapeutically effective anount of a

C O 2 g6 06 {the thvetiorF Bratidthod forAveatiedisempenichab

the invention is a pharmaceutical conpgsition
Alzhpompr $ éisc@e,ampgnition isorders, irritable bowel syndrome, nausea, emesis,
vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsia, depression,
anxiety, urinary incontinence, migraine, arrhythmia, atrial fibrillation, ischemic stroke,
gastritis, gastric emptying disorders, feeding disorders, gastrointestinal disorders,
constipation, erectile dysfunction, or respiratory depression in a mammal such as a human

comprising administering a therapeutically effective amount of a compound according to

Formula I.

Another aspect of the invention is a pharmaceutical composition comprising an
amount of a compound according to Formula I effective to treat Alzheimer’s Disease in a

mammal suffering therefrom, and a pharmaceutically acceptable carrier.
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anmount of a conpound according to Formula | effective
to treat Al zheiner's Disease in a mamual suffering
wo b@satrism and a pharnmaceutical |y accept abl e PEr/Usm05/017121
-6 WD 2005/121151 PCT/ US2005/017121 Anot her aspect of
the invention is a nethod for treating Al zheiner's
Di sease in a manmal such as a human conpri sing
adAhothst BHEAGT the inesadRUS b ardthod fof freattriguelzhenmen’s Difease in a
conmpound according to Fornula |. Another, ect .of the
maminya) s a5 husnan qemprismeadmiBisicriag #ﬁh@?}?ﬁiﬂ&ﬁi@gﬁgﬁcﬁgﬁf Agount of a
an .5 a 1unt 9f aulg?rrpound according to Fornula I
compqund 2p¢Qrdme {0 FRIAY- e nhancerment in a mammal in need
t hereof, and harmaceutical |y acceptable.carrier. .
AnbERGR: SRS iRy BRERTePRca R an
amoﬁg %?Q.%Sﬁﬁgeﬁnd &c@roﬁﬁ%‘fﬁ ormRUCTeRRtife fo#HRdiné BRRAneEMent in a
admnistering a therapeutically effective anount of a
mamegilponeed thaeof, didg phanfaoeutichlly hecep@blematrivsr aspect of
the invention is a pharmaceutical conposition
CORRbiheH Agedrdbs tiRImBLioRH is @ neINgiDon eheatrp exliangerhent in a mammal
Formula | effective in treating irritabl e bowel
suchsws pdnioree coppEsng admdnistering p thesenertieally sfegivepnoptef
carr,ier. An%tEer q%eect of the invention is a nethod
compgund,aceqrdpe ® Forpulg L “p ool syndrome  (1BS) conpri sing

adm nistering a therapeutically effective ampunt of .a
CoAPElIEAREEGH dhe KFvertion 15 o pBprRACUCal eopoai R oqptisi an
rd Ak i lj e B6®el syndrome

e o o P B R LR B
(BSFFandkphatiidviiti€dly2@cdheblé eatiar.es and ot her details of

the invention will now be nore particularly described

Wi IAoftRE 8RBT thOinlvBeticiCie ampanyd ofrditiagimigslabeivel syndrome

pointed out in the clains. It wll be understood that .
(IBSp apmpusihg pdmiriseringen therapeutically stfepiivecanouat af & peyppousyt according

V\%of illustration and not as limtations of the
to Fg ftion. The principal features of this invention

can be enployed in various enbodi nents w thout . .
o BeRessed L TRAHE (A CAIPOaE R BTGLISrBIFciAs ag flso inoluded in

theiﬁ%xftﬁlpand per cent ages are by wei ght unl ess ‘ot herw se
T p

-Specttied. - Definitions For -convenience,-certain terns...- - -
used in the specification, exanples, and appended
DETAILED DESCRIPTION OF THE INVENTION
The features and other details of the invention will now be more particularly
described with reference to the accompanying drawings and pointed out in the claims. It
will be understood that particular embodiments described herein are shown by way of
illustration and not as limitations of the invention. The principal features of this invention
can be employed in various embodiments without departing from the scope of the invention.

All parts and percentages are by weight unless otherwise specified.
Definitions

For convenience, certain terms used in the specification, examples, and appended

claims are collected here.
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clains are collected here. -7 WO 2005/121151

PCT/ US2005/ 017121 "5-HT receptor nodul ator” or "5-HT
wo@ahatisr ' i ncl udes conmpounds havi ng effect apCT/Bg2005/017121

5-HTl, 5-HT2, 5-HT3, 5-HT4, 5-HT5, 5-HT6 or 5-HT7

receptors, including the subtypes of each receptor

type, such as 5-HTIA B, C D, E or F, 5-HT2A, B or C

h5«43fABrecéptotmodul 0L, or ‘GHAT mddifedorin@udds-ddiipounds having effect

nodul at ors nmaybe agoni sts, partia[ﬁﬁgonists,,

&ngfrs
at tha§dils 0 H T ns-BlaatRboArBTs 5-HTs exd-Hgrecepies. dpEedigs jne

effect, .e.q.. lessenjng, duci n no. ting, Qr .
subt ek i T HGPOr R SRLSD T T et P oy BT A T e éors
and 5-endi, {100, HetiSQRSQors GhHBet@bnist) partialadoylsts, invetsedgenists, or

saturated aliphatic groups, including straight-chain
antagdrksts. groups (e.g., nethyl, ethyl, propyl, butyl,

pentyl, hexyl, heptyl, octyl, nonyl, decyl), o

br sanehtae’s helwles dny affdey, . gy losgeaingeregucing sopdwpdydg, or eliminating,

tert-butyl, isobutyl), cycl|loalkyl (e,g., alicyclic)
that gpswltipia the rgproverpentos F]%ﬁﬁﬂn,‘ht’@?cg%??élgn %}?Qfd%fy fCohexyl |
cycl oheptyl, cyclooctyl), alkyl substituted cycloal kyl
gr SAPy!” iannhhdcs}/sﬂhualeliﬁi/lp <rpynss wgluding siragghingpain alkyl groups

SR THIARITI I N T ——

{ eBLASI, 19 1, Rty EEFRFHI Bela nlicgelid)@foups (e.g.,
alkya?[%ngs.c(elryri lc%t??gj?n enbo%ll nments, dagl@sttrkglil:{g%)ght chain or

cycloprapgihextldntyhaiyolohérof cynkeberiyl cptlogasyidrallod swestitigedpycloalkyl
in it b -0 f 1 aLaht. chai i

arovg, YRR RS T iRy ST ek Papg I Froups

whi{}ﬁ’r(%g ox W Ben, RUBHES s sheeb@adibnb fepldtditeorer dfimore

to el ght "carbon atons in their ring structure,
hydraatbombackboré earbdn gtomay & ¢drtain empbodiientscapiighy chainiop dranched

ring structure. "Cl-C6" includes.alkyl gro - . )
chaipafighT TG biraieF GEPR ALoBiIh i PACHRES (o6 TR yeieht chain, Cs
0 ed2hsif), iaNE WHe BreaQibly fotnsor Tskért Ulikshviad, bydferredsi@loalkyl
C6f9€+1%¥étl}eg%%%g)’§?§yl s‘??r t?]lgyl atter of \M%i ch1 rlgferr;eto orE
havalréyl threpite tighscaibon atgms ibtheirtringstyiciuep laad mege preferably have five

A SN RGN TR N T

carb%b@’c{ms.al kenyl, al kynyl, hal ogen, hydroxyl,
al’kyl'car bonyl oxy, aryl carbonyl oxy, al koxycarbonyl oxy,

ar Q calk yl X A : %) d bstituted alkyls”

T
the RtKYd B0Ri0I0 EFérd @ ¥liy1 relbitikyhaingarbatitnenty keplacing a hydrogen on one

al kyl t hi ocar bonyl , al koaﬁgl , phosphat e, phosphoag& 0,
or npj_n@ gghbmfdhe hyémﬂrb@ﬂp b({neh Jug !shl@stlmagﬁql le, for example,
alkyg,: ai‘llﬁl%i, ;agp‘é/ﬂ}gln 8?81{)%%}? ?Vgr%x%lg 5]%&%5.1%%ﬂgxy,aa?§icarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano, amino (including
alkylamino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino
(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,

sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,

sulfonamido, nitrb, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or

-8-
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(i ncl udi ng al kyl car bonyl am no, aryl carbonyl am no,

car banoyl and ureido), amdino, imno, sulfhydryl,
wa@bkdophetiso, arylthio, thiocarboxyl ate, sulfateBCT/US2005/017121

al kyl sul finyl, sulfonato, sulfanoyl, 30 sulfonam do,

nitro, trifluoronethyl, cyano, azido, heterocyclyl,

al kylaryl, or an aromatic or -8 WO 2005/121151

heteRQIdth&QﬁB{e@iL Qyloalkyds earosr ﬁlﬁhéﬂ smbmxu&ﬁye gCymﬂh(Ihd: kyHstituents
can be further substltuted

desceipd ebavge s “alloda} | e ‘G Majety 9 Wﬂ@flwbst@fte%wﬂh an aryl
(e. & gﬁenyﬁ{ét}%lr@ r?éz?)ﬂ' SA gﬁclzlg(?/ %n)cﬁlﬂpss% ts}%fpecﬂﬁfg% tol? R%Pruag éﬁsﬂ unnatural

mnnkhﬁn&;de chai ns of natural and unnatural am no acids.
5 "Aryl" includes groups with aromaticity, including
5- @Rfi TR &ﬁ!)s WI%&%M%I %ludn@é 5.Sdras-BrefribRebd
aromati c groups that may I ncl'ude fromzero to four
“undvafezatedt’ ourssmmnmg,l dromsti¢ gronpuithat may jnchrderfrdn zwdb ifeur
systens w at l.east one a{ tic .r
tlcgﬂ

hetewm@raé B4 n SRRy Ridhiab oaR g gromaie
rmgt Foct 2?6@ ta.é}i‘ If?nclude%% n@zﬁﬂeﬁzlz g?i‘rgﬁzﬁfrﬁl thlo?hene thiazole,

e, pyrazole,” ox i sooxazo
isotlyrdléliimadazpler armlznle tetrazq:lgl,rpymmen exazaig 1sppxazulcd p_medma,rpyrazme,

yrlagﬂen@e!,, ::;5}2 pyqlirlfll{dté%e, |r rrg h%@rtggrrglqr?,rtﬁ?l n%r}é’d w‘l}}dieg multicyclic
aryl %ié(%lfo’[ %}?g ﬁ%‘fl@ Aoy RE VAL a{hglege e (ﬂ)fa?%ﬁzﬁ’éxﬁodloxazole

"be 20|n1da ophene

benzothibydletediixiddrerey benz@tlm}ﬂiena&nethylsm@ﬁmmhem}é quinoline,

napt hri di ne, .indol e, benzofuran, purin nzof ur an,
isoquanelinpuapHisiding indoffy benzefian, Wﬁ&@é)ea@ﬁ%r@p g%ﬁ?éplﬁ%ﬂﬁ
1nd0?%§r% g?gés%,,rgg}{l ﬁ(ll lw%?lg?igg%efe #&h#kﬁhg?%lg%{xﬁ&u%nﬁy‘?fﬂ% B@f’eferred

to as PatEiebabyictes” Ometek‘@iye]re@,af heterdobyds”. orT‘hetemammdtlos” Thexgromatic
can be substituted at one or nore rjng %ltlons W, th
ringas quewlz%wtﬁcb atrng oasmca@ S8EPREHONSHY éucha%l plgfpents agdgseribed

aboge? L9 é&bﬂé&e %lazrﬂgl){%l g@m}yﬂ?@jf arylcarbonyloxy,

f?ca XY,

MérBéﬂﬁ/ﬂ@fyb @i‘}&d»@)éyrboﬁﬁbbp X,yﬂbakyﬂateahlky]ca@bhﬁn ylkylaminocarbonyl,
kyl am nocar bonyl ;- aral kyl-am-nocarbonyl.,

ara]bylammcgr,bpnﬂe glkg@ﬂg,mmogzp]gw)é,aaﬂlgdwpon}g* a}yy]egrﬂagmy?ralkylcarbonyl

alke c?irl%)g}cﬂgél%§¥%aﬂﬂ§g mo ?fﬂbgﬁlij t]ﬁg@érﬁ&%‘;)e{ Cﬂfo@ﬁﬂﬂ
phoﬁﬁ}ﬁ)'ﬁ@tla Optadsp hm@!&;@&:ﬁdﬁbﬁﬁﬁmo (ﬁlytﬁidﬁlg ﬁlﬁylﬁhmr(ol tizalkydinnigo, arylamino,

al kyl am no, di al kyl am no, i/l am no, diarylam_no, and
1

dlaralanyn@ra;lﬁ alﬁﬂ%ﬂm@l %aﬁun(e pelndiae agkylcarbonylamino,

R B RO RRDH, 0 SRR i,

thlo@{tﬂbbi}klht@; sulfaf¥s omaylblgﬁwlamﬁfonawl §Lﬂf£ﬁ0yl adukﬁzshanidb; 1o,
sul fonato, sulfamoyl, sulfonamdo, nitro, 25

tnﬂnonohieﬂgd,mygmmamdoc ProCydi @ﬂgylawét@rag@wpgnc or heteroaromatic
m01e X‘iry{ grohpso CanAlso be fhe etd or bndgec? oa"f‘icgcqﬁtor(fleterocychc rings which

are not aromatic so as to form a multicyclic system (e.g., tetralin, methylenedioxyphenyl).

-

“Alkenyl” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but that contain at least one double bond. For

example, the term “alkenyl” includes straight-chain alkenyl groups (e.g., ethenyl, propenyl,

-9.
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noiety. Aryl groups can also be fused or bridged with
alicyclic or heterocyclic rings which are not
w@e@yaeilsl so as to forma nulticyclic system (BCOUS2005/017121

tetralin, nethyl enedi oxyphenyl). "Al kenyl" includes

unsaturated aliphatic groups anal ogous in | ength and

possible substitution to the alkyls described above,

butelgﬂ'tpetnhﬁ&l hexd 'heﬁien%'ea&kn}ﬂ Neondavibli@chgin brarfobed-cBain alkenyl

the ferm"a eny i ncl udes stralght chai n

groulad Icms’ﬂquydw(qns glécyg hc) @Pm{ﬂg cpwl@p@mmy cyglopentenyl,
0 211 PCT/. US2
cyclcﬁ@;g@}}& cycﬁégqtgw1 cyc o&c ew %I%T)g Sk %ﬁﬁ%ﬂyl ds(’telggtﬁﬂt{ ?@//J:loalkenyl
groug{ ang @féiozﬂ i c%lbﬁlﬁyﬁyl sﬁ%s‘ﬁﬁﬂ& alﬁyﬁ}}}l eadupe nS{“he (@mgalkenyl”
icyc groups (e.g., cyclopropenyl, cyclopentenyl

ﬁlrtheymlchidemaihymyl goopk oﬁnq;h mnlpde ogygﬂnom@pgﬁy ISy futaqn@ps@}orous

stom M gP ghe O ety IRGIR G oSt e e Pk o BAh chesiipents o
straléﬁ%h%ﬁr&‘brﬁaﬁgd‘éﬂam alReh et diPhak BR! dfqg&eladahilﬁﬁlyz{toﬁé RS

i nc e oxygen, nitrogen, sulfur or phosphorous
backbbmetge. g ,ep]-G¢ forgtraight d'[almﬂsecehi}bd bma]ndg]mhabn): kiesmase, cycloalkenyl

carbons. |In c rtain. i mrents, straight chaiin or
groups By Have femit 65|t‘P< \9 i?o?iléé“ el TS St“g’ﬁﬁ‘lf % &0f BigRe

nﬁ%]@ # tincludes alkenyl
pref@BT Rt £V 47 @%?anc %ﬁ“‘é SrieRIeD e ek e Ol g
groupy Cdragihlegrtylo to gixanapisomaymbav e fron1three to eight
carbon atons in their ring structure, and nore 1 o
pr ehe kbl wulkaye dioiaciadessboth taishbButed alkesyls? agl “substltuted
structure. The term " C2-C6" |ncludes al kenyl| rou
alkenylsit, shenlatier Qf\millﬂofefﬁﬁ te alkeon maigties havipg Stﬂé%t%wn 1€R nng a
al so _incl udes
hydigShiat PR tidaoreqsRinsptton bagiHohE LEReR Y shich 38ituonts can

mchﬁiek ﬁﬂflékarﬁﬁleeilk?lsgrbﬂp’d B&yﬁﬁ?ﬁéﬂp@ UeAldgens, G@ldfmdyngtll@lcarbonyloxy,

hydr ogen on one or nore ocar bon backbone carbon
arylmmwlo@udhommmém@y &staﬂsmb'l%b'u@é oXydite.efahronyl,

aryl %y&%ﬁ &E’WE yanglpyfqagg?r@z 11%@%{%;@1%9% m{% d&l%% rz]m}moca.rbonyl

alky?chiék:%)ﬁﬁﬁr QRB')WI Oﬁﬁb»spl‘f’ﬂé %&éﬁh@hﬁo sHosphiaaopeamb, amino (1nclud1ng

aryl car bonyl , koxycar bonyl, -am nocarbonyl ,

alkywlm;nb,ahalhga]@anm myylammoadl]awlqnmﬁo@@rqy@ﬂwlammo) acylammo

(1ncﬁlﬂ f ocgr b%}é]ﬁB nﬂaﬁ@r?os garﬁgmb%]]p%(aﬁlgé%ﬂﬁ)ataﬁndmo imino,

sulﬂﬁ?%lyhlﬁ 8; ar?fthibaﬂl‘ﬁd&@rbogiylﬂfey ELﬂthé%Oalkﬁ\l@dlﬁnyl sulfonato, sulfamoyl,
I’ar am no), acyl am no 20 (including

sulfahdn;aﬂo,anbo,rtyllﬂamonmth)é; ganaragitey hetpronyslylc alkilarmisqr agrigomatic or
ureldq% am dino, imno, sulfliydryl, alkylthio,
hﬁ%ﬂ%@?@1%P“%qﬁocarboxylate sul fates, alkylsulfinyl,

sul fonat o, sul fanmoyl, sulfonam do, nitro,

tr |“ﬁ1]gmy5’na@9]ﬁ9ps m@%ed glmhggc SHOMPE M%L@ jin length and possible
subH Yoo he alRyis A MoRFBhe, Bt willelh E5:R2h AP RhstonEREFlebond. For

example, “alkynyl” includes straight-chain alkynyl groups (e.g., ethynyl, propynyl, butynyl,
pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl), branched-chain alkynyl groups, and
cycloalkyl or cycloalkenyl substituted alkynyl groups. The term “alkynyl” further includes
alkynyl groups having oxygen, nitrogen, sulfur or phosphorous atoms replacing one or more

hydrocarbon backbone carbons. In certain embodiments, a straight chain or branched chain

-10-
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"Al kynyl" includes unsaturated aliphatic groups
anal ogous in length and possible 25 substitution to
wo b@sabiayl s descri bed above, but which cont ai nPEr/Ub®mas 017121
one triple bond. For exanple, "al kynyl" includes
strai ght-chain al kynyl groups (e.g., ethynyl,
propynyl, butynyl, pentynyl, hexynyl, heptynyl,
alkyB@tarony has%@ﬁ&ﬂ‘ﬁé{ver eteBomytoins ibie badi®one teag. NCalg Ydilydtralght chain,
roups, and c cIoaIkyI or cycl oal kenyl substituted
Cs cgn fnyﬁr;anc@d@h . Thedenna ' Gr-Cal inghyles alkyiyl igequps sentgiag two to six
balk_go groups havi ng oxygen, nitrogen, sulfur or
Ccarogi g Bﬁbrous atoms repl aci ng one or nore 3o hydrocarbon
backbone rbops. I.n certain enbodi nent straj.ght..
chdie i GaRehasagires borh G Sk shyels” and shbStuted
s
ol B B e et K Tl TR AR Syt it Pleplacing o
hydoBen 6n ondiSr-breftgrirdeadoalbadktoina icatbon Ttvens efuch’ 'sﬁl?smj&hts can
i ncl udes al kynyl group conta|n| two to SiXx ?
inclygeofay example; alkih eraynsy AJyRYlaraws; brlpgrscudtyl alky carbonyloxy,

s AN O AN S s SHRTS sg pcons

arylé@bcﬁtyﬂ etk dxgyarbonyd Ldisinbéarboriyd, allephamon@bmylmadlkg@annmarbonyl
ne or nore hydraocarbon backbone carbon atons. Suc

amyéthmmbpmén@lw@dfphqsﬂat%dpélosgh@patexlafrpﬁ Rinatg) Wmog%la%mcludmg
kvn | ns:

alkygaml%(lc Zlclrl%lﬂ'kﬁ %121;?& apy Aot E) s élgp{li 4 nfnl‘a)%{d AR EXASR0EP 91 9% o

(mcﬂlﬂ&ﬂg@m}ﬂ@[rb@{}&zhﬂmyi, aryhaﬂmnylhﬁﬁm calbkmbymﬂonylﬂo) amidino, imino,
| car bonyl al koxycar bon]?/ am nocar bon

sulﬂ@y alley e caryidlig) thiospebiorylaten s ftess blémlfulfjr/lzb sulfonato, sulfamoyl,
al k hi. 0 p t
sulf%rf?gi S{Qf 9? %ﬁﬁgarr%at@é,ﬁ%}g) ﬁférﬁ : ng§01¥a1f Eﬁ?ﬂﬁ?n& afraromatic or
hetebaabrk it oIty aryI am no, di aryI am no, and
al kyl aryl arni no), acylam no (including
al @ﬂl@s@r‘cﬁ’@ﬂlﬁhﬁé}"o@ Qarb@ﬁé’is(iﬁl{é?‘@f[hl‘,'sﬁé@lﬂéd “We?@l’kﬁ Y1 indldes an alkyl
ureido), amdino, imno, sulfliydryl, alkylt
growy, y$ ddsﬁrmd abbve batltuacm;g ﬁt@m ong ¢ feat more Iabbyal:éja ﬁpmgne to six,
ni.t,

cartpia P GIREIOTe GBS LD koL, B ARy allymyl” have chain

lengﬁl%M Ak 191(3 AR AffBldis. 0 15 heteroaromatic

|efy U ess the nunber of carbons is otherw se

Spegy flé’eg%ludés \6%[& alﬁ(lfsy dnd &Ql%hé'sd\?ﬁlcﬂ@o %dﬁ%e %gﬁ Odtfcal EH;CO-)

defi aving fromone to

or aRbRJoRYIERbYp. f FRusBiRdt0yBiikludsatPiqiogisontere dné dsmore of the
backbone structure. "Lower alkenyl and "l ower

hydesigky atpms amgm@las:n@\bﬁ for)expples alkyl Srowps, alkynyl| goups, balogens,

car t n
nyaffi b BBl o ph B P SRR af s parbamigyy.
car%@ﬂlﬁﬁg‘}i%% BdeRyl, a@lb@ﬂidntyutaﬂ(@xﬁ@ay&éhyl,raﬁiihw&ﬂ)o@gyl

gr oups ere one or nore of t
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,
phosphonato, phosphinato, cyano, amino (including alkylamino, dialkylamino, arylamino,
diarylamino, and alkylarylamino), acylamino (including alkylcarbonylamino,

arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,

thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,
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hydrogen atons are replaced by for exanple, alkyl
groups, al kynyl groups, hal ogens, hydroxyl,
wa@bdghizasbonyl oxy, aryl carbonyl oxy, al koxycar bPeyUs2095/017121
aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,
aryl carbonyl, al koxycarbonyl, am nocarbonyl, 25
al kyl am nocar bonyl , di al kyl am nocar bonyl ,
tnﬂu@HﬁYétﬁ)h' &ané sl heta;loléy@iyll alkphedpheirearomptiospieratromatic
phosphi nat o, cyano, am no (including al kyl am no,
moiethi. al kyl ami no, aryl amino, diarylanino, and
al kyl aryl am no), acylam no (including
al kAdytaninoh ychnden moietis wlmemmaamyd:}é maiety 1s;bmbladm/an angho group.

For caiappien s, (6 ficidas BN pRboRied gritb it @ramovt and

ato, sul fanoyl, sulfonamdo, nitro, -11 WO
ureld%%é‘%%leSl PCT/ US2005/ 017121 trifl uoronet hyl, cyano,

azj, 5, Cc ¥l a y 3 |
oAk etSlabiine o Bl iRk SRIGH IABACaRY eroups, s
descx%@f oVe,Ahidl YllrtHéPirﬁlwdelo% Ban dRfbgbR offul AflafdnGeplaping one or
For exarrpl e, the termi nc?rudes al kyl car bonyl am no,

moreah;yitrmrﬂamrnauabnm@arb@aramwg EVE (018 mté?g?a of P gtoms.
" Al koxyal kyl ", "al kyl am noal kyl " and "t hi oal koxyal kyl "
I nﬂ;heltwma‘iahmky’gfnohﬂss substituthelsandi umsubstiboedalkylh lidnyl, and alkynyl
further include oxygen, nitrogen orcH.s | fur atons

groupsevalndly lisked toran QRYEE! HOBY JELIHUT FEOPR gl methoxy,
at o t
cthof, oy, mSpYER bRy RERRIA SHy oSk or HiBrited
alkoR} kups Blcke hklogamdeddlkyygrousn Treoulscyrogisanat by substituted
i nked to an ongen atom Exanpl es ?I mﬁf
w1th.gmnmeclm Hsy, aﬂ@wb@log%@pfnﬁwy Ilv caﬁmﬁlgg carbonyloxy,
but
o QY R R R S RAMEL R Sl b,
alkoiz\%' PIET ﬁhhﬂfcaﬂ)@ﬁybelkylahﬁﬁd)daﬂi@m dmlkﬁaxgmumbow];:h as
ken al ky hal ogen, hydroxyl, al kyl car boan¥I o%}ll .
alkyWhiptay gqom;ﬁlk phowhg@;xy@gﬁpbgw sphmato cyano, anfino (in¢luding

alkyng}l o, éﬁ%@# rﬁlol %Xﬁlglg{/cg%?x i y? anﬂI 1&‘21'&1:01{3%%' acylamino

(inclabinyg! a%f?léh@l&ﬁiymﬂﬁb,, arﬂbﬂbkyﬁ&fﬁmocabkmayll and- ureldo) amidino, imino, -
al kyl t hi ocar bonyl, al koxyl, phosphate, osp

sulﬂphloyldpﬂkyimlg, aryjlgtg%dhloggﬁbg@y etienqgll sne@lkylgqﬂ yy]aﬁﬁﬁglato sulfamoyl,
sulfo&}la%y{f% ng,attr%ﬁ:pﬂ% Xiggh&;l Q:% a?lflxh}?ﬁ%rggyc g}ﬁ n§1kylary1 or an aromatic or

heteflakoth&f/ Re7RMER @Mpl@ddﬂlﬁ&fgﬁﬂ sy stinitedalkony ganpayinclude but are
and-ureido); am dino,-imno, sulfhy dgtill al kyl t hj
not kmited te, duomqﬂn,@b'b@lﬂypw b friftuesomethRxy, §blor<?fH§ﬁ OXY»

ulfo sul fonam do, nitro,
dic r@ﬁﬁ??h%rgég:}}gx azi do, heterocyclyl,

aI k | ar I , 0
e ter¥ns “heterocycly i maileterocychc group” include closed ring structures, e.g.,

3-to 10-, or 4- to 7-membered rings, which include one or more heteroatoms. Heterocyclyl
groups can be saturated or unsaturated and include pyrrolidine, oxolane, thiolane,
piperidine, piperizine, morpholine, lactones, lactams such as azetidinones and
pyrrolidinones, sultams, sultones, and the like. The heterocyclic ring can be substituted at

one or more positions with such substituents as described above, as for example, halogen,
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het eroaromatic noi eties. Exanpl es of hal ogen
substituted al koxy groups include, but are not

wo povstizdst o, fl uoronet hoxy, difluoromethoxy, PCT/US2005/017121
trifluoronmethoxy, choronethoxy, dichloronethoxy, and
trichl oromet hoxy. The ternms "heterocyclyl" or
"het erocyclic group” include closed ring structures,

hydr8x$, all<y135rb3nylbﬁy, Tbylcarbonyloxt, alkéx ytdryik yl anygﬁ{ycamborgﬂloxy,
i ncl ude one or nore heteroatons. Heteroc ycl yl

carb@adatbealkﬂp@rbamédalbqaxm@aflﬂr apwcaﬁsnyln@kyﬂél@ocarbonyl Y, alkoxyl,

pho%%étrg,:)}%)}éo%h Statg Ip &%lglr% § Q}r%%o?gﬁ%nsoo IFC?IE(%IH%EE(%A axﬁmo dialkylamino,
arylﬁfﬁ%b' aim@%ﬁaoadaﬂ allpylrky i el 86Y@Emind WrcAming Skylt&besylamino,
and the’like. The heteroc¥cllc ring can be substituted

arylearbonyteenioe, qathaenqybsid wigids)vamidine, Eping, sydhydiyb milleylthio, arylthio,

for

o Is palleprer RSt TR S i o, wtfudibinetiyl, oyano,

azid8! ﬂ%xérs SFcBANY SXafomatiyybiartdehaKY modtlkoxycar bonyl oxy,
aryl oxycarbony oxy, carboxylate al kyl car bonyl ,

al » t hich

) MY AR T BPoRaRtLy: A AR moies i
contaifi a\@rforednuedted with leydoudlei ond telb ablfyd aemno,

aryl am no, diarylam no, and al kyl aryl am no), acyl am no

(1 Nk Yt e tRdr K ¥ chirteh 0o AR Or nividtiey hadHbeunydia ih BRygen bonded
car banoyl and ureido), am dino, imno, sulfhydryl,

to tved &lffetdnt oarban ylontsi hetemat@oar Bmcx;qa@p& they P msdides

“alkggyl(qfllpa X\ u fsa t%ocaém? al eﬂyg o %ﬁ%nglr%e% fcglvialen%ly bg%ded to an
oxygét' HOfGth ivehi O 1sh:%§/ﬁéﬁ’cﬁf Guile Go AtRNATkyl Bfbuper M

hlocarbonyl or thlocarboxy |ncludes conmpounds and

S@lo a‘%{e hmcﬁf&@% Sind§ 519(9%1 %1?35‘ SR @k oMdila Barbon or a

dou r atom 1 term "ether"
hetetd¥tdrd Betnd wgroaxygen somnwhieh ieisondad ehthe eatbanof acadoyglegroup.

bondgd fo two dlfferent car bon %bﬂ r heteroat@lﬂ
The ey ‘éssterpineludesal ket IBIRIPS SuehasuBRariegTbonEh phRXyCarbonyl,

aLgy
proﬂéoo&gai} 1{3}%@% :ﬁ%g%l){lyla]géﬁ%%})@rgg% la%tg mﬁ&h aﬂ(&? YWhenyl, or alkynyl
groupR\ied ntdfinedabisded -t o anot her - al kyl.-group. The term - . -
ester"” includes conpounds and noieties which contain

a C@afheh GthiRthetSinbRIES A TNROMIPMbRIBEWAKNEORtadt HFlfur atom
whi ch is bonded to the carbon of a carbonyl grou

bondétketotten rmffesntmarbanmlhamt«ank oﬂmplbmﬁfthgxe&wp@ngﬁlém by are not

llmlg?git tg p EJ@HG i alkﬁm%ayglgaﬁ%ﬂoag{grggﬁ Tﬁéc gr b o‘nathhJoalkyls”

1nclﬁ‘n!lé‘@d?ﬁ( oun@é with % AWy, AERYDSr AkGAA gedilp Kkﬁﬂe@ﬁ%/ ﬁﬂfu-’r_ Rgm which

ferm "t hi oether” includes conpounds and noieties which
is baaieti 2o an alksLgrbup. Singitarly, the term “alkthioalkenyls” and alkthioalkynyls” refer

to compounds or moieties wherein an alkyl, alkenyl, or alkynyl group is bonded to a sulfur

atom which is covalently bonded to an alkynyl group.
The term “hydroxy” or “hydroxyl” includes groups with an -OH or -O".

The term “halogen” includes fluorine, bromine, chlorine, iodine, etc. The term
“perhalogenated” generally refers to a moiety wherein all hydrogens are replaced by halogen

atoms.
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20 bonded to two different carbon or heteroatons.
Exanpl es of thioethers include, but are not |imted
wao oooal1ktiki oal kyl s, al kt hi oal kenyl s, and PCT/US2005/017121
al kt hi oal kynyl s. The term "al kt hi oal kyl s" i ncl ude
conpounds wth an al kyl, al kenyl, or al kynyl group
bonded to a sulfur atomwhich is bonded to an al kyl
gr SHBtercatdth? afcludes hdenstefrany erhdehhothed themyarbon anblydrogen.
al kt hi oal kynyl s" refer to conpounds or noieties
Examplss of hetarpatimg/include RETgen, oy el Ky andmbapphiogishonded
to a sulfur 25 atomwhich is covalently bonded to an
al Ktywifl begraderbthaflthe strectmnedfisdmeyf theoronigopddosdthe invention
. .includes groups with .-OH or .-O The term 'hal ogen”
inclidgs paTORCYIe FBHIRELOBE GG DecHGIoNg acr il tatHe Bemers
arisi\}l\lg'ﬁ%}n é&&ﬁ%?%&g&g Sé A2l 8RR H Y arld&difdiSredBerd) MRIRNded within
ereln all” hydrogens are replaced by hal ogen atonmns.
the scdBe VY2 MBEhidd, imlesPGINidd80Ahé0/Ase] Bhich iddatess cmt lpndbtained in
i ncl udes atons of any el enent aqther th car bon or
substadialiyEre 1SR Ry classIea SRRATHGHe RO o R % SiaFeacBgaisally
f i | :
confiATInBH, HirgfRoR RERINTes chl ek oBpofiRsFd itAbiis
disciigde€ if ihiyappliostiontds mslydeell tiutoraers ismeaft ditkenek can mchule either
be understood accordingly that the isoners 5 arising
the Er@ri-gerinetns yWhok: 3RPIQRSTAE.  al | enanti oners and
di astereoners) are included within the scope of the
i nVE€otmbomation therapy”i(anlfcvatherdpy D heelvdesdhe Slpimstrigtempka 5-HT

modgl?aggrgqefégettaJ }ngllglgtg%aaltq%&tl ??%gti%?ﬁ%%@égleﬁh u]%)e cf>fo ] srBeQi)fic treatment
regilt%‘eﬁ‘ HROEATD pRlVide the AtnERbihed TRy RbMARE So-abtiti d¥ah&RRtRsrapeutic

he structures and other conpounds and noieties
agents.sThsbandficial efféct ofifhslcovinadion dpaledes nyit uspeotdinpited to,
taut oner.s thereof.. Al kenes can include either ..l o the
phapiegnpt QOB PGS URERE SrisrOpFeH e o i aptigon of
i8B¥enté. ORdmbRstiAROP ke tHREAIHES addnes iB@BIbirEtibA typaehlly is
ther%ék%g@%ig?_rh rmdul?ator of thee in\?gnti%én anld at Iealst a .y
carred cnhdvergatefined tipmmeriod (wuslhewimites, hoeras days or weelgi depending

T T TR TN

to el?(fofnﬂ%%s f?)fﬁ ARSI B Br hided HEiBSse tRbtapéitichibnts a&hiredf
to, phar macoki netic or pharmacodynam c co-action
separats mhdniottgrdpyoaginteas tatrficideniatly aod arbitnetlypesuttiin thegrombinations of

U N R T T N F—
s L S e, ML 5y 958 8 i
admiGstetddrm bidiffertiteinag pt welyas alminigetienalf thyese therapientic agents, or at
leaslt tré\troegtd tﬁg therapeutic agents, in a substantially simultaneous manner. Substantially
simultaneous administration can be accomplished, for example, by administering to the
subject a single capsule having a fixed ratio of each therapeutic agent or in multiple, single
capsules for each of the therapeutic agents. Sequential or substantially simultaneous
administration of each therapeutic agent can be effected by any appropriate route including,
but not limited to, oral routes, intravenous routes, intramuscular routes, and direct

absorption through mucous membrane tissues. The therapeutic agents can be administered
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to enconpass the adm nistration of two or nore of
these therapeutic agents as part of 20 separate
wOomsiiksapy regi nens that incidentally and arbPCT/Ds2005/¢17121
result in the conbinations of the present invention.
" Conbi nation therapy" is intended to enbrace
adm nistration of these therapeutic agents in a
by tBESHAed oL orBAffErent 1datesi For shaeipde,nm feacthetapeutpaant of the
agent is admnistered at a different tinme, as well as

compétian §@1ﬁ%t@ql o1y b admanstered dyApeaieneusigissiian while ghe other

% s S 5 BLRRBHN o SRR B, gy

exablEUAN ﬁi&?@@ﬁn@ﬁ’gﬁnw 1Bhy Bé hdinisteted Bradlg o an hh@ﬁr&dhc fgents may be
exanple by adn1n|ster|n% to the subject a single
admiristeraddytatavegous mjseaans Ahe ecayenesdn vhisheths tharepeutis gaents are

s RSP LPOE CARPHRSSy 52ty b e

admthiSAL ANTARS the PRIt SdehBilas A8sc@ibe@ abbV el i Findiig lébinﬁuﬁﬁﬁﬁl twith
can be effected by any JJpro priate route including,

othdyiologitally astive mgrcﬂlerms atd neudeg therapies (fehoWELe D QF @ghatlon

d di 3 b
weafiiig ) iR e ngdon 8tk i dBa iR Bty R e
nonfacﬁ'ﬂé gesthRheday bd f}oﬁ@c’%@(ﬁéﬂﬁ&ﬁt@ﬂleagé $65200 a4 @ bédefikial BFect

same route or by different routes. For exanple, a
frorh ithresdo-4dtion a;ﬁmﬁqomtag@mm oftthet therapewieirigenis iand nge{deug tegptment is

may. be admi nj st ered intra us.i.n
schigy W FOrHBR Rt PR ©56% IS EGHEI SILE] Bt fidy Basd When te
nonz-’tﬁ’ﬂ'% ReahRheR tahpdihily reﬁlﬁv%ﬁriﬁﬁﬁ Rl MmihiStratichXTRé ﬁler?kﬂmc agents,
t apeuti c agents may be adm nistered orally or a
perlidpe bgdeys orecvagwetls. may be 5 admi ni stered by
i ntravenous injection. The sequence in which the
th %ﬁpﬁﬁémé gﬁ%me& Lﬁé&heraﬁ\mafers tes gebuipshatas nmtmeiy&dcharged at

critical. I nation therap al so can enbr ace
physiglrigialpHaPrefarresd amﬁ@cwpap@i@deccaéwmaée aglf%sse}fpﬁaéa

sulfﬁ‘ta? sulfanr%c?eél en s an éﬁ%gr %ﬁﬂh‘bpﬁ Qﬁl‘ﬂ)@%hlﬁ% 8' &%h%%ﬂo}‘othioate

or fEhbtdRANeqRIvalcdy thtieof) “Hmemm Bdiuﬁ'aIW’tE’f‘ ef arfienic groups are intended
conbination therapy further conprises a non-drug--

to imqledst lrms@stenehee g.chipispstercs gt ¢ FEhoXME ZrRYp- BHOBOTHGE paspmpass
bot]? Flsﬁﬁl%laﬁ Poléstos egle éulqglf:ﬁtg ahg N8 3fisé ﬁ%?cﬁgés?étrﬁl eqﬁfvfafe?l{s Classical

he conblna I'on

andid@L ARSI Kio@%éi’é§a1@ﬂ@ﬁoﬁ'ﬁﬁn eHeligt (fsé@@tg‘(iﬂilvenﬁan R. B. The Organic
achi eved. For exa I n appropriate cases, the

Chapeistey PEPHIg R¢sige rg)]é’ﬂ%tAWOHaéﬁ@ i Pytsering-hBan Risgodealif.» 1992,
{ |
IK’E%Z$MS§P?QFFBHYgP ot éngéﬁg 5§§%8€ﬁ " perhaps by

ﬂ:?/’ﬁlpegtren}? Vﬁ%ﬁl}/é%}? E:Egrél?%’ﬁg u}t%gieg itQ 111(.;@,6!% fq;gql 91?1% Htg&cg%ras in which
oneaotr I%oxyfhltgla?&hg h@ Hng ¥ ﬁ QL& A WU CcaB AR ckehIddBitrogen,

at e, onat e,
or oxygen or sulfur. Heterocyclic groups can be saturated or unsaturated and heterocyclic

groups such as pyrrole and furan can have aromatic character. They include fused ring
structures such as quinoline and isoquinoline. Other examples of heterocyclic groups
include pyridine and purine. Heterocyclic groups can also be substituted at one or more

constituent atoms with, for example, a halogen, a lower alkyl, a lower alkenyl, a lower
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. 622, fagapprapaate apnpl teshme e

sul finate, sulfamate, tetrazolyl, phosphate,
phosphonat e, phosphi nate, or phosphorothi oate or
wo ewvstizannl equi val ents thereof. "Functional PCT/US2005/017121
equi val ents” of anionic groups are intended to
i ncl ude bioisosteres, e.g., bioisosteres of a
carboxyl ate group. Bioi sosteres enconpass 20 both
alkoﬂ' 238WERdIIAiRb, SOBWeF hlkylRfino, alleRtisalkylcarboxylcd aisei & hydroxyl, -
bi'oi sosteric eqU|vaIents Cl assical and non-cl assica
CF3,bC, sothedikes are known in the art (see, e.g.,
Silverman, R B. The Organic Chem stry of Drug Design
an @oapagndmtf th)en],nvémta:dlerrmyc gireely, belused in Batremingagd or pr0phy1aXlS

Calif., 1992, 3 rtic r.ef er
of gagtpwistingdiipsdsrs %f‘%%Y%BgJ% (ﬁﬁ‘ggeﬁ?heg Fi\[# élFrér 0 ‘%F& arg of
| t
potelf {ferckin s SRARER! & bR Sy El GPaRonic (BT 1t pRtAREhe
diarhBa dpecte of IBS,Her, thdsaoompoinals, bldahrthe xlbitipt f 5-Hiltto stjew]ate gut

or oxygen or sulfur Fbterocycllc g a
motidis vie AEEYAtIOR of FRISEIE PaiTeRS: dRdmHBY é?%@%‘i?ﬁs@% B%?Fﬁsb egpupeniently
a
mes P A BB G R P BN R 1A A e
treatnf®RO6f el aricoffideate whivhps eﬁemzﬁsshc&hied mﬂﬂBSc "lﬂregmw also be of

i ncl ude ptﬁ“ di ne and purine. Heterocyclic (ﬁg,
poteau@lmsm efbprsgastroingegtingl disoadess, sheh & tbesec%ﬁ%fi fi‘tf’ hfb upper gut

morflitpd & il i 1R R Eulaf G BT FP o B e s Yatat of the

nau%%M%%éwaﬁi of thslﬁ@xésoplaagbﬂweﬂu)aﬂisydsé lhd d}’@epmaveAnn-
al kyl am no, a | ower al kyl car box antro,
emetig detivitylis detexpriged ndmovm anipal mpé%ls Ofﬁﬁ%@é’r‘ﬁo@e@t’fﬂfiﬁgm induced
invention may generally be used in the treatnent or
CMeYPophyl axi s  of gastrointestinal disorders,

o Spepibi amoian -t ieasipr pogeRy MO RERenb il i P and
othd? QUE! aﬁﬂﬁ*?ﬁ?%‘%sgdcﬁ@d witﬁ‘ sRET Gl alsotbR@xpébité folté@uce occurrence

aspects o e., these conpounds bl ock the
of stabltd (séa/Ao¥. KauhiEnt A 980,i MauraneScgutiedetrengi'sl Arcy. Rhaxmacol. 342, 619-

activati on of enterlc nﬁurons In ani mal nodel s of
Ently nmeasured as-a reduction-

of the rate of defecatiaon. They are al so of poten
us & herinyenéion thus furesiprovides lﬁﬁe%’d iof Eféﬁmeﬁb?i%‘émﬁhlﬁi’ﬂwels

ten associ at ed.w
Syn BPgngalsﬁfS) eﬁép aggal 5?¢1er41§§§? ;ﬁg’ *Q’elp es%/?tﬁglls&c]?@g% %e %1‘13)01(6 and
ischetdstivke! HRXEy, 38ipREN AEgheibNs tidgsst, @ghitionmlisorddry, naased,

as anti-emetics. In particular, they are of potenti al
emesisevomitingeprokingsinsastregsophageal rafliwe disease, npaylicer gyspepsia,

f gastr.o- h I .
BT Lo N e .
dlscjfﬂ‘é}me?ﬁg‘@ilsorﬁ%eﬁa%tr@fnté‘sﬁh&ltc@é@r@er@gﬁﬁﬁﬁp’aadn adréatite dysfunction
i nduced emesis

and/or respiratory depression in mammals, such as humans, which comprises the

administration of an effective amount of a compound of the formula (I) or a
pharmaceutically acceptable salt thereof. In particular, the method comprises treatment of

IBS or atrial arrhythmias and stroke.
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15 Specific cardiac 5-HT4 receptor antagoni sts which

prevent atrial fibrillation and other atri al
wa@eookgetini as associ ated with 5-HT, woul d al so P&T/US2005/017121

expected to reduce occurrence of stroke (see A J.

Kaumann 1990, Naunyn- Schm edeberg's Arch. Pharnmacol .

342, 619- 622, for appropriate animal test method).

The'ht BYP&IrR of sintertiondraves bighdgtinity amt dpedifiefty for 5-HT,

treatnment of irritable bowe| 20 syndrone

sero@ai;ﬁrgjc eesepliotsy c|licy et sttt ate or g}kglblé &tﬁngr’ at geptrajjor peripheral
t hm { 1S i i
e AR A, O LRSS AL Sl e

comPRURRB S theSfiP&itDN BB deTidied BE Aol @drists or partial agonists,

gastroesophageal reflux di sease, nonul cer dyspepsi a,
antaglapste o5 inyarse agouists y vitnoianginy viva ©6 AtH retigeeptorst piAT4 receptors

fibrillati o . . .

veobl 2 B e E e s PRSP (Pl b8Py R Rty

discGRR&d, pRAMRBlogRaRG thirBeteAddumaicldiid 2 A iR eirst identification in
respiratory depression in mammal s, such as hunmans,

discwehd mrhasoefigmnesgsg OIS, teedmiiTis senotanizamgiefrecgntoss hassthegw localized

f. ] . .
o i, ST SRR L b s, coon, i
bladB&" a{xidcid!ré}{a}]glta]_fﬂ&)%?Hﬁﬁqierﬁeﬁ&ﬁés?ﬁﬁlddi uiRdHs. The pkdB&ndefof these
atriral arrhythm as and stroke. -16 2005/ 121151

recepoTs SRS Odrgaland Tiseuas ompka it gessifle thae compeunds ghleriablock the
a high affinity and ifici f 5- HT4 .
RN DN v ——

1oV £ frere Rl JalifNio @bal SRBAHGAL. OF peripheral |evel,
pﬂn?ﬁose ef%e%?slﬁﬁdi%?éa by the activation of this

r ecept . . . of :
S g R B i
caushgOMoEbSic ahd ARloAGROHIS hEsifive effdety, $Creg@miibid foramhythinias observed

~and in vivo of 5-HT4 receptors. 5-HT4 receptors . ,
in syee oxpprinesntH eonditipns, apipganists iuEsrdiegAntors sy hedissd Hrige specific

t he [ e.anmng t r C [EYIERTe [
e Y EE G AP R el FERM SR PLAEr wpog .
arrh hs. i @RS lg_zlilgtrﬁﬁlhﬂe@tﬁhail fractgléifes 1k 6-HT prsebrsguidiga i@ okinetic
- , -the 5-HT4 serotoninergic receptors have -been- -
and bengetoryzastion of swotoninitivan besuggeptet dhe wserof orH Eetpgonishy in the

er | ral, (ileu trj S . |
weaf3iy B ProctnsoRiuse i e RS o] HecitibBlch o o,
mork Pati¢tiaRg il HHRE SormbE IBS e510PERd & diaftasie statesC Al icsendt of 5-
different organs and tissues, nmake it possible_ that

HT.ceeqpoer it thelskriral meniogs Rysteve of eithies sator fprmepsmay be limited to

B . B RSB B
Coné}%iﬁﬁﬁk L 6 bortiol] HRbIt&BE stithfiMEon bPthe SXHATPtReptdisifi¢hd ONS may

nmul ati on of 5-HT4 atrial cardiac receptors, besides
therefore be used in the psychiatric and neurological fields such as Alzheimer’s disease,

cognition disorders, irritable bowel syndrome, nausea, emesis, vomiting, prokinesia,
gastroesophageal reflux disease, nonulcer dyspepsia, depression, anxiety, urinary
incontinence, migraine, arthythmia, atrial fibrillation, ischemic stroke, gastritis, gastric
emptying disorders, feeding disorders, gastrointestinal disorders, constipation, erectile

dysfunction, or respiratory depression. Moreover, since it has been described that 5-HT4
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15 causing inotropic and chronotropic positive

effects, is responsible for arrhythm as observed in
wa@omms/1eMper i nent al condi tions, antagoni sts to P¢EES2005/017121

receptors may be used in the specific treatnent of

cardi ac rhythm di sorders, such as atrial fibrillation

and other types of arrhythmas. In the

reoepgéi%tpl’aarall ?tne&ﬁate @le dfferEHE 5-HiTN@ohir6llibg Hibdnslcaae,Qf-H T,
nmedi ate the prokinetic and secretory action of

antagomists wighh be usefabin thetreaiggakeiadcahnbatyise SH B egeptors are also

he .20
invofige 3P cBaPel P RS £fitsibhS Bt (F by Pur A FerPRASK! Sltom,
whelje ey seBR 6 nitaidté eHe! r@Ielaéé dﬂ%tér&@&lencfrﬁhbﬁ& CorsEneaapipatedogies

arrheic states. The presence of 5- HT4 receptors
charaaﬂeﬂzl&é bgmmhaﬂedmmmmo%lm@maﬁr winapeinceniinepee mighi ke also

I t h hi
treatpd Wb gpmpa PG e e B ST R e ot PBSE’S?ESS
ConEounds able to control an alterfd stimulatjo f
t h&hepravant ieesapipnFadatentorthe d @&@%9 BAY COEPRpYs &/high are 5-HT
d t I
modg]é? ,&f Ifnrge’ a%g)}nﬁf‘sy ﬁgyélggﬁ onisH] gntggéflﬁ n,%g.lli);og rS ie{'rli Itl‘riﬁ Eﬂjﬁé‘used for

treatingl pleRBitthgt\wating $+HIT -@ﬂ&ted rendigens. dapaitivnlavdirhds begn found that
proki nesi a, gastroesopha eaI refl ux di sease,. nonul cer

ceﬂmﬁp@mmdmaw@nm@ﬂs festiye S Feagnjor MAdWATh EHER,
specﬁc%[m é fﬁ’&a??ﬁf% gfg'g?trééeﬁjtor frﬁ&iruut&ggh he/ r Sﬁfsh em ¢

feedi ng di orders astrointe
coHsE} EEP‘P%WGHE Sy ‘?qllg)oglﬁdﬁg}lgﬁ'&ﬁ 21%958 ﬁ\awgg %} etsg BPPlﬁt ory
depression. Mreover, since it has been described that
5-HT4 -17 WO 2005/ 121551 CT/ \JS2005/ 017121 receptors
partially nediate t 49# BRHT in controlling
et hanol intake, 5-% a tagonl %ts m ght be useful in
the treatnment of aléohml buse. 5-HT4 receptors are
also involved in the ggntrol of othe(Ifunctlons of
the genitourinary and adrenal glands system where
theyhesggm t o nedi ate the rel ease of steroidal
hor nones. Consequent|y, pathologies 5 characterized by
) tituted or
R B A T R e
unsubistigitddcabborgslid lhn% 5-shfistitnied ep tusubstitTted apyl@s beteroaryl ring, and a

i nvention rel at t over new co
subs\nﬁ;t%o%wu‘gstm{eg ,(‘glté[gj)ﬂ, g{ygf&}f ]&ete%gtagﬂpg,txgherng F, , 3, or4;
agoni sts, ant agonl sts, and/or SSRIs, that can be use

f o2 and Ratrnaypin me@d@rﬁ}y bregLdCiew Progelrdpr ynbragehes alkyl 2 (Cl Ce)

subsEBied ph i h Ao R s R bR
C@aﬂl@ﬂﬁ%ﬁr@ﬂ%‘hﬁé@ﬁﬁmﬂ@ﬂﬁu&@@@i Ck)éﬂdylam«ﬁcylﬁ&)stlﬁtddrcﬂfa

e receptor nodul ators and/or SSRIs. In an

msmmnmd@tce)dhﬂhnmmmmaﬁed ercmsdestittied (C haorikylanHeoacyl, or
substﬂ:u’cgziJ or unsubstituted (C;-Cg)alkylaminoaryl; or, when taken together, R; and R3 form

a substituted or unsubstituted piperidine (N-containing six-membered cyclic ring),
pyrrolidine (N-containing five membered cyclic ring), azepane (N-containing seven-
membered cyclic ring), aziridine (N-containing three-membered ring), or azetidine (N-

containing four-membered cyclic ring);
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GOAAEFR2Z DX NOR3ZR (I) wherein 15 Rl may be

(C1-C8) branched or unbranched -al kyl; a (Cl-C8)
wa@ewsti2tiat ed- or  unsubstituted carbocyclic ri nRCT/ES2005/017121

substituted or unsubstituted aryl or heteroaryl ring,

and a substituted or unsubstituted (CH2)p aryl,

(CH2) p heteroaryl ring, where pis 1, 2, 3, or 4; R2

anst 3 7Yy inddshepsentd 9, davter ¢;Cl- C6) branched or
unbrancheayz;ll E@éﬁ a "(Cl1-'CB) substituted or

uns%&%b MEENERe %Sly%e‘ﬁ FRES ?%9‘3‘2’“2%‘?‘?. ?;EI ey or O;

an udgish!’%ﬁt @E‘ Pyt | Eiwf@@?oxy’ subst t Li”eg or

gp%ﬁﬁglt’,léém eQH Ca]i‘(‘:g % e n‘i&?‘b{;p)?ﬁcyl 5)? i caﬁ.i Q@i@wh d O-
(Cl-&%gﬁ(&g%r ub{ﬁ?tat%ﬁ o R Qlﬁtme ?:'alk o Jiatt M branched or

peridine g Si X-nmenbered
unbréi€ed ©- O(OE}ICl—Cp)ﬁHQyQIaI sﬂbﬂﬁut(eﬂloc ondubstifuieg GiG@-(GpLheabdeyclic
cyclic ri ng azep ane]n\é_ll\l- cont ai ni ng _seven, 25 nenbere
pr

nng,cly}le,.hsanqhﬁ unprapghgd (trtdi dPuhs ek yshpstiiged NH(C:-

Cocglifietchasg e %ﬁ&%ﬁ%@ﬁ@%@%@%ﬁﬁ&ﬁ@mbmych"]z’

branﬁk(l%iioﬁc%mra}nsﬂﬁplﬁﬂd@@)l-&lﬂ%)ﬁlqlﬁa sbstiartedor u&lslrhgtlﬂmed NH-CO-(C-
)a

Ce)carioaydigiring, grang‘t?erd c; c{\]gﬁr bocycl Iﬂf -@[@Iarlll%g,r ong thted or
uns@eﬁﬁ!as@ﬁﬂ-“@%?ﬁb} a%@E@%ﬁ%y% %‘ﬁ%%@?gfﬁyf ;Clace? Aot
CUBSAAS £5, 91 SRSt Lol L APl okl

substi t ut ed or unsubstituted O CO (Cl- C6)carboc%7/ I|c
ri Aan spEbodimeat &Hady be Nuand RaanbRs Npkeotogsiher wey form a five

oA AR s SRS\ gy ve 2

yHe(CH; 1@61}1@5’1168 eyt hSO(p}ébyl pesmnBued opisoboiyl,dhetagde OH, A may be
NH-C( (% (Cl-C6) al kyl; a substituted or unsubstituted

RHOCa Tmaybedsy ®@&Pbocycl i c ring, branched or

unbr anched NHC(O -0 (Cl-C6)al kyl; or a substituted or
In another embodiment, compounds. of the invention include those having the

formula
OH O
n

NN -Re

| HoL
STN"o 3

]

Ry (In)

wherein

R; may be (C;-Csg) branched or unbranched alkyl or alkenyl (e.g., isopropenyl); a
(C,-Cy) substituted or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or
heteroaryl ring, branched or unbranched haloalkyl (e.g., CFs, CF3-CH,, CF3-CF,-); or a
substituted or unsubstituted (CH;),-aryl, (CH,)p-heteroaryl ring, where p is 1, 2, 3, or 4;
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unsubstituted NH CO (Cl-C6)-O carbocyclic ring; and n

may be 1, 2, 3, 4, 5 or 6; and pharmaceutically
waewsperbl e salts thereof. In an enbodi nent, BPOERYyRmOM17121

and R2 and R3, taken together, may forma five

(pyrrolidine) or six nenbered ring (piperidine). E may

be NN Xmy be S, Y may be CH Z 15 may be CH R1

mar)ene Ry ytaken ®gethepYérm @Etﬂﬁuhuectnﬁtyﬂsulﬁntltdted)blpbﬁﬂme Q-
may be OH A may be NH or 0, andnmaybe 1, 2or3. In
contaimeg¥- I@mﬂmdmﬁhc n@shﬁwwa@me BY-copi@inipg Hie mspbered cyclic

L e e

me %&H@ ﬁnglj oy hzebidir! (Né‘mﬂtalﬁlﬁgGour-msmbéI@ﬂ eptic) ring; and
(C1- CB) substituted or unsubstituted car bocyclic ring;

a SURS} bd ptf@ 215 S WRE bhirte ekt a&fepta'BFet sean@a{eyéof

ring, bran ed ‘or unbranched hal oal kyl " (e.g., 3,

Cobsoupdy St ik fidehua pldy aB AR5 III)Tltrgc%‘;\)gorr aﬂ{aggm{s LYL Sdr,

recegsor@ﬁtag@mstw WD 2005/ 121151 PCT/ USZOOS/ 017121 R2 and
en together, forma substituted or

9§5thé dﬂh&ﬁrcb BEndN RN bR O EY sﬂwﬁg@qmeceptor

|cr|ng pyrrolidine (N-containing Tive menbered

parti’.a}/ agomxsts fei mg}HTa,ﬁeHEmé -y ceceptirpartipl sgargsts.menber ed

cyclic ring), aziridine (N-containing three- nenbered

CY Gh hfothértboddhedzehipdiids dftheprtation Mmay hlos be SEID esoceptor

cyclic) ring; and 5 n may be 1, 2, 3, 4, 5 or 6; and
agombiar agc S Tsaasapjorageristsabl e salts thereof. Conmpounds

of the invention may al so be 5-HT receptor

antiagoothet snbogliment comigdunds efdepinventzon mgpalise bs 5-HR receptor
. anot her enbo nt c% ounds of . the i nvention may al so
invegse agopgptsy %8&3 4 TeRERPY IQVEISHARANS'S | e, g., 5- HT4,

5- HT4a 5- HT4e receptor. partial agonists.

Another aspect of the invention is a pharmaceutical composition comprising an

amount of a compound according to Formula I effective to treat diseases of the central

nervous system in a mammal suffering therefrom, and a pharmaceutically acceptable carrier.

" Another aspect of the invention is a method for treating diseases of the central
nervous system in a mammal such as a human comprising administering a therapeutically

effective amount of a compound according to Formula I.

Another aspect of the invention is a pharmaceutical composition comprising an
amount of a compound according to Formula I effective to treat Alzheimer’s Disease in a

mammal suffering therefrom, and a pharmaceutically acceptable carrier.

Another aspect of the invention is a method for treating Alzheimer’s Disease in a
mammal such as a human comprising administering a therapeutically effective amount of a

compound according to Formula I.

Another aspect of the invention is a pharmaceutical composition comprising an
amount of a compound according to Formula I effective for memory enhancement in a

mammal in need thereof, and a pharmaceutically acceptable carrier.
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" and a ph
newplge apd gRdichan fisorirs:

10 I n anot her enbodi nent conpounds of the invention
may al so be 5-HT receptor agonists, e.g., 5-HT4
WO e@éftas1 agoni sts. I n anot her enbodi nent conpPCIUS200$/017121

the invention may al so be 5-HT receptor inverse

agoni sts, e.g., 5-HT4 receptor inverse agonists.

Anot her aspect of the invention is a pharnaceuti cal

COMPR&{ck hepRcCsITRE invegorti a réthedrivt Men@dry @nkaitpmeniin a mammal

according to Formula | effective to treat diseases of
suchtdse hoernremprissgedmynisiesing mtherapeuiiaaHinsiiostive amppgt of a

therefro nd. a rmaceutically acceptable carrier
compoih 4eEpT 8§Pnaﬁgﬁhe i nvention is a method for

treating diseases,of the -central _.nervous.systemin a

marvRfhes aechal the MYRBHOE S ARNAETHHGU AR CAPEP BT gogPTising an
aanol AR plorihi RFFOYGISTENGY Ol BeGREARHIN: bowel syndrome
(IBS) atRid prapmbseusicilhedcaestebit carmler.conposi ti on conpri si ng

an anount of a conpound according to Formula I

ef GpteY 8sgelt 6 B8 invBhEALisBhcthoPb SRR giiftitable BBWEBdyndrome

suffering therefrom and a pharnmaceutically acceptable )
(IBS) @pmipeising Admitistering p erapshticdlly affeoldyr ameunnt of a camppwyl according

for treating Al zheiner's Disease in a mammal such as
tOFgﬂﬁﬂﬁén conprising administering a therapeutically

effective anount of a 25 caonpound according to ) )
O o R e B il e s ncluce

pharmaceuti cal conposition conprising an anmount of a
the 1 X%hoﬁlhd according to Fornula | effective for nenory

o Rl e TR AR VARl 5 EEBhe 3o Faricty of clinical
condiHORY Rtk 2fe Mdc%é%%@%) Bl Qdréiodin exBSY diebsaspastt., Sdrotohérgic

I nvention is a npt 0 or ngnn(y enhanpenent_ln a .
hypofianctidn enhyperdsnciionu Sueh eanditiansiimgudeiehivophisniargdther psychotic

t hergpeutical |l vy .ef fect.ive nt, . of .coppoynd ;.. .
oS0 281 5 el NEHL Y5, R 00 R COMRMON ctsion
disordBHE MriePPsychotic MEGHIBRCEAFdIGRY cHAETRIARddrOinCTBROtE digbrders with

an 5 anotnt of a conpound according to Formula | =
delusfohe ot halbicinatipns gestraintestirial disprdetsdvss| Crolma disease, ¢atEg) disorders,

[RceyLl cald éhsaefs:és éq?&élﬁggg g#hﬁé&saﬁgrﬁ% tdl‘:““sg)rders,’s'exual o
dysﬁlé&%lﬁ RbL&scR ¥YRhe SohRdl AFPous(syESih AN t®aAEs in sleep and the

admnistering a therapeutically effective amount of a
absarptipwofifbod calcotailism, paio, Memonyl deficits, unipolar depression, dysthymia,
bipolar depression, treatment-resistant depression, depression in the medically ill, panic
disorder, obsessive-compulsive disorder, eating disorders, social phobia, premenstrual
dysphoric disorder, mood disorders, such as depression or more particularly depressive
disorders, for example, single episodic or recurrent major depressive disorders and
dysthymic disorders, or bipolar disorders, for example, bipolar I disorder, bipolar II disorder
and cyclothymic disorder; anxiety disorders, such as panic disorder with or without
agoraphobia, agoraphobia without history of panic disorder, specific phobias, e.g., specific
animal phobias, social phobias, stress disorders including post-traumatic stress disorder and

acute stress disorder, and generalized anxiety disorders; delirium, dementia, and amnestic
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10 Processes for preparing the conpounds and novel
internedi ates are also included in the invention. The
we@eoppoends of the invention are val uable for tPeRUSIVgS/B17121
wi de variety of clinical conditions which are

characterized by serotonin excess or absence, e.g.
serotonergic hypofunction or hyperfunction. Such
and 60BddehARg dr a@ma@geﬁsﬁuw pRoekt swhths X lhesimpEy dh;eﬁsk:psemle
15 di sorders, for exanple, schizophrenic disorde
demettai d@amtmfuth@A&nh@@mesr@pe JerauA SREeLidl 288 OdF éemenﬂas for

exanife eI KU o pRL OGSy, PRRAASH PRYEROY hn AR B Lhse,

HeF e Wt usi ons

Plck"?dlkéégé aEhORIdt-JIRSY digé3t asitdud ad miiigse d@@nglbs Krarkinson’s disease
Crohn' s disease, eating di sorders, neural gia, and

and otlidi extiacpyrainiial m@wsmermsls}m@@re @c@mm@@am@nan@w@ groyement

T T s e e e R e
neurBf%?ug O RRSPERI @ﬁ;t&ﬁa fRefbleptcGANc 26U te ARAtRisiATREME Kptic-
icits, unipolar depression, dysthym a, bipolar

mdude;btaahsee dyslmtesnaandrmmdmaagnsmchmd detiwiakttoer; suestanssgelaied

th
disop AT e NS U aloghab b g e by i ke substances)
caffeaﬁg I a@liko @b@ameo hEINR AR e K inhathhSPAMIr defosdl ?&bgl@ints ARQEne,

| SOoraers, such” as depreSS|on or nore par i cul arl
oplodisppmgdglmdlde derivitivss, sedatives dyphaics sindgingiodysios odl ich gnbstance-

relatgl §§s§£¢§?s§m¢ S BrmsoRaRceand apife QST iRionyifhavah i gfion
delnjé1 fl&irﬁ{;val RRRLADHetslstilh YemdRta, ﬁ@‘ﬂ‘ﬂoﬁ&’ 8iseidd¥ hfood disorders,

I sor er anxi ety |sorders Suc ani ¢ di sorder
anxrﬁtytd’isarderwl %hmltdysfagctrcmpﬂmdtsl@p dzaemdeap bpﬁclzsyy\DDWoLﬂsyndrome

o B8 R b RS S s e
peri e?ﬁlrn%ﬁfofp QC%)Y gkﬁﬁ@l@‘aﬁbeﬁé Qﬁﬁ'@ﬁén&‘otﬁér fadt N AeSpadfidand

cute st I sorad and general i zed "anxi ety
postterpeticiasigalgthe trigeiniml ndmamm |sagmentail anmesosial n@:talg@ and other
2005/ 121151 PCT/U?ZQ@ an ot her .co tive Pr
neurdigiso aechesiehral Yare a e %ﬁs ueé‘h S Aroe F%ﬁ royascular damage

suc éssc%?e%?al 1ﬁﬁﬂﬂt§oﬁ st aPERidid he%@ffﬁ{ge' cﬁ' cefebidl %dc%@ hei mer' s

vascu denent tla, denentias, for

aﬁﬁﬁ tﬁlﬁ ét?\'fleﬁtlon %%2%8 uslf f%g ekt%ﬂlﬂ‘gent io# I’tl{(el AR08 cSnditions,

ease,

as W@[l%@ tf@lf @s&lﬂaﬁ@h OfindbiE aRSEle c@ﬁtriﬂti@ntlﬁomﬂobblﬁﬂu@ctlon brain disorders
etiol ogi es; Par kinson's di sease 5 and ot her

sucteast vaaeypyr disdrders, oy bleed flow diswrders sausgd hy ygsodilation and vasospastic

nmedi cati on-i nduc nt _.disord 1

diseRRes O B OB PR RS BAT SRS A ry ot S8R pitmonary
hyp&?énsﬂ)ﬂaaﬂﬁ sﬁﬁﬁfcmeﬂeﬂgﬁw %@ﬂéﬂr@pdtm%@ﬂ dfokdeds including

dystoni a, neurol éptic-i nduced acute at hi si a,
Parkinsomdd digtase and Alhheierisalistiases napylation oif shegagdiovascular system;
propqgl | ?sagnldocrcl)n oldcﬁctﬁe e c%g of occult'rt[:r?crgs? of cergbr lthargt (Apoﬁ‘lte)%% cerebri)
such as stroke or cerebral ischemia; and for the control of disorders of the intestinal tract
which are characterized by disturbances of the serotoninergic system and also by

disturbances of the carbohydrate metabolism.
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di sorders arising fromthe use of al cohol,
anphet am nes (or anphetam ne-1li ke substances) 1 o
w@ adosaere1 cannabi s, cocai ne, hall uci nogens, |iP¢ERUSIWS017121

and aerosol propellants, nicotine, opioids,
phenyl gl yci di ne derivatives, sedatives, hypnotics, and
anxi ol ytics, which substance- rel ated disorders
| nghUdempSRRIRILHCAs AR AL SE tredtHotuv Rty @ﬂbther conditions including
wi t hdrawal , intoxication delirium wthdrawa

stresseblared somape dispelersnreftia spmpathetipdysitophy such @éh@éﬁ@r/hand

om0 S5E BB Aok 51 R S ENBLAREH Kba aa

incoflGARHRL; @ éiaﬁgmqio%?c% Sch AHhtAle MoraRsboi] Wil afy Bethe foregoing

neur opat hol ogi cal di sorders such as periphera
conditionsy pspiebiplly pain temsmissiondn abgtains. and
chenot her apy-i nduced neuropat hy, and postherpetic
newoatrgdtihg defthi@@dhditions# wi) 19l desirstdg reeahploy die compounds of the
Intercostal neural gia and other . neural gi as; and
mve@tamem comypsen valh aap ther Bermaglegical BRSNS geite s pwpounds of
the i 1§v bilgﬁ% Cegll)r%srer;}g r{ﬁg glelergvyl?lg %I?OZ &%ﬁ&g@;ﬂtm ag%g 26 bicBRbined

AYEmaftaddafs, stk 08 BediRitidl @isels SacHf @mbitel preparations may
treat ment of the above conditions, as well as for

be, foasxamplatindhe fosmedrriwinpaske contracti on,
bronchoconstriction, brain disorders such as vascul ar
di gofinthes aspectpf thdinvetidnl ammtissoeaepands ot llm\yentlon n

compagaan A ARONE! S b Rar s AU RES SRR i Lol 3Bt such
as oﬁ&glﬁa?(ﬁ{, %r @éﬂSﬁ t ée% AP FatikEbE MARATHERAN F};a @Hbsdo%bouﬁﬂéjof the

neur opa oglcal sor ers 1 ncluding 25 rki nson's
inveatio g amg &mdnﬂmthmdrm combiiatiemsath ampatitaflaromatsfry cmcostermd

car di ovascul ar _system nd control t.he
suclgRy Qe epRsesce FRF GRS Jhe COPRRAR Of AEAPTAmpAgH s A nistered
in obAR wiR U RoABURARE, Stonf IcBALEh AISRARE W Bon ARi-hefabolite
mltcwhd iahibétoeoradyestaxit entitzietc,tay ddscsibad bbovee dn géndralgthe currently

serotoninergic systemand also b i stur bances % E
avaidablpdespae faras REthsdaOm erawt%ggrg@ rsq yEsuch combinations will be
bCfg’/ US2005/ 017121 The conpounds may al so be useful in
reatl ng a varl ety of other conditions including

r omatl dllsor derts’the S%n“?fé)n 5(8&& Eﬁ%unds of
HOGTHEYF AETE" er's

Sy ndrone di sor

the ﬁlfveﬁ’tllcﬁfjﬁ? ﬁsef HARd in@ﬂuﬁé’tﬁfb G Iﬁydibéﬂhér& fottha degtincfiedr predntion of
hyper-reflexia and incontinence; and pain or

physiolrigiebdisenderstassoctatedawitle serotonin eXpseRITRADBINCH 481, sggtongrgic
e foregoin condltlons especially pain
hypf)E\gﬁgqﬁ %"g?y@ﬁl%‘w ¥fgrai ne. For treating certain
conditions it maybe desir to enploy the co nds
of Theénvemﬁwamsmﬁowﬁe%a?ﬁheﬁ%ﬂ%r HRatRa oF PIRGRHRS physiological

disd?08L TRGOLAALGR de¥oiBiih EesR OF Bhsendd) €. YIRS c Rfpofunction or

hyperfunction, which method comprises administration to a patient in need thereof of an

suit

effective amount of a compound of the invention or a composition comprising a compound

of the invention.
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the invention may be presented together w th another
therapeutic agent as a combined preparation for
waepslizEseoUs, separate or sequential use. SuchCT/US2005/017121
conbi ned preparations may 1 o be, for exanple, in the
formof a twin pack. A further aspect of the invention
conpri ses conpounds of the invention in combination
Wi 18 Reafing 3P pleRBHitiy hikbrafé, aposdEhoraids b theSSRIntior ngry,beaised in
5-HT3 antagoni st such as ondansetron, granisetron,.
conjymotiph vethy etheromtizmigraine pgamts, ARl asi esgritmipes phe-EbAsebsts

of .the i.nvention e _adm nd st ered.i > j hon:
cspep UK S TR R o PSRk oS b 0 e bet B befp TRAPL AR Ao e
com?(ﬁiﬁ@%f hRSANStioff WMaAyRM¥B B confBrcEioAPAtSn@gohiseof N-methyl D-
nvention may be adnministered in conbination with a
asparthterdiMIB Ajpach acdiag@lpinesuch as an al kyl ati ng agent,
anti-netabolite, mtotic inhibitor or cytotoxic
anttiveilldd fartha@apgesiddrhat fabtesingl or pyeretiag derréssion and/or
currently available dosage forng of the know .
anxietyethg semppendsd thesinyeptiondaay be &oe An EYRBDAULT Wi apjapiidepressant
e ui t 20 i . 2aiy ;
agen bty e SEARE S8t pE aliddiishRt aBiny 08 E ARt fvention
inchidRYR&eh@Bpliriife reggtakdinhidvitorpsléaive seetanin seuptaite ehitirs,
for the treatment or prevention of  physi QL,ogi cal .
mondinsinedeidase sdihitcas aeveRiibIg IRAOGENRG FKidase dUDINTS 5EqipRip and

. g. .. t i. h f ; . .
noraiafind SHO GRS S Gur du Rt DB ag rdhe [REREICREP i fftnicllB-
adreRbRYENSH P RRISE RGN ariicPtRoinie " Andihaatissiof dntideptessant

serotoni n excess or absence, e.g., serotonergic,
agerhpposaindhé tveation isppeadfanargi¢ and sprpifictserotansegic apfidspreseants, such

adm njstratiqn to atient. | d . . .
as MEFAZgRYTCy ShunR A TpReSe LR P SRR B hicRl e,
G100 SERlpSaTR (51 S s aanuatt b e e
mappotilinentoririptylivieyrebometinetamd preniptyling sndpharmeceutigaly Asgpiable
B e
fluoRSRRC Hk Hé]'_%tafdx[éﬁﬁé? a8l sérirdRdd At PHArmAdeiauiiBRccdprble salts

“treating behavioral -hyperalgesia, the conpounds of- -
therédfe Suitelelntekamplenyf inenemsige oxidesminbivitorsonclifle isoegrboxazid,

ant.agoni sf of N:net - 5 artate .(N_DA
P06 T UbTOT A9 Sl PROR TR GL Abei TPy Snereot.
Suithb1E ¥ Adfiel B¥ RE BN InBHoHRRE 88 R-IaSNnBIMHORY inclafX hlclobetnlid, and

compounds of the invention nmay be used in combination
phaithdchutivallgntiepeplesdtatiereof. Suitable examples of serotonin and noradrenaline

J

U

reuptake inhibitors include venlafaxine, and pharmaceutically acceptable salts thereof.
Suitable exé.mples of corticotropin releasing factor (CRF) antagonists include those
compounds described in International Patent Specification Nos. WO 94/13643, WO
94/13644, WO 94/13661, WO 94/13676 and WO 94/13677. Suitable examples of atypical
antidepressants include bupropion, lithium, nefazoedone, sibutramine, trazodone and
viloxazine, and pharmaceutically acceptable salts thereof. Other antidepressants of use in
the invention include adinozolam, alaproclate, amineptine, amitryptyline/chlordiazepoxide

combination, atipamezole, azamianserin, bazinaprine, fefuraline, bifemelane, binodaline,
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agent or anti-anxiety agent. Suitable classes of
anti depressant agents of use in the invention
WO p@bagEast nor epi nephri ne reuptake inhibitors, B&l/@st00ve17121
serotoni n reuptake inhibitors, 1o nonoam ne oxi dase
i nhibitors, reversible nonoam ne oxi dase inhibitors,
serotonin and noradrenaline reuptake inhibitors,
bipefifhbl, BRIfIORIiAe, babRPFIn) garbRLions, defiRainind) cR@OpHagtise, tdnoxatone,
_adrenoreceptor antagoni sts_and at¥p|cal_ » . .
citalgpaind elsmepsalnelevoxaring dpsepinik segiol emexiniiling sdipgnzepin,
agent, of..use in t.he i [ ] r [
ot SRR PO spdinGos i Shplodit; RHGHES B
fezolBmih@ZRARitraGen, fibzb2d, thdakand kel Xfazine) ipHhdslp1EvdtRotiline,
reuptake inhibitors include 15 amtripdyline, ) L
litoxetinerilpfepraoriae, niesifoprmine, mefapraminpanetralingplsy mignserin, milnacipran,

. anmpxapi. ne, desi pranj.ne rotitine, .nortriptyl.in
mingRsis, BH7aP e P BE P Ao REoBRT: ARt gpri{FHsine,
norffo% e Bl Rirelddlok 81164206 Gffazepdth | fiRh&o168 XAra) B, Bitaserin, rolipram,

sel ective serotonin reuptake inhibitors include .
sercforernine; getiptilind, sibogaminee sulputiaxioe, sulpridengndexazingl thegalinone,

a har maceuti.cal | y. accept abl alts her eof . .
thyrig el GarER i Dot R e SRR oA B P Retine
vera'liﬁféhé{ Q)F%daﬁﬁ&aiiﬁeﬁﬁﬁé,%d%gnﬁﬁﬁﬁﬁl FddSharth &Mt AKPIcRERABle salts

and selegili'ne, and pharmaceuticall’y acceptabl'e salts
ther¢dfeareb$t. JoHals watslherte xuhiypaicuof peréoratugi, bt extrastsohedene Preferred

.oxi dase inhibitors jnclude noclobem de,. and . :
anti paSAE P M1 e e B Y OB P PRGOS Raielar

i8&" i jaRBaccufitiiyaitBeptable salt
nuck A i S A HRCU, A s gt ittt
thereafcept abl e salts thereof. Suitable exanples of
corticotropin releasing factor (CRF) antagonists

I n@uitdslelchRss ofantianpetingendes asd ndte invehtidreimbhide onal

Patent Specification Nos. WO 94/13643, WO _94/13644, .
benzn@igapings®K 51319 42ABEY o AHASONSD £FDegEHy S- Kl 4 pastial agonists, and

ex | es, of. a i 1t S [ . .

o B B AL R Sl Bcpines, ot

suitdi182Rskes 6f antflanMetlydxats @ noabehzpharsmaesddated-hypnotic drugs such
acceptabl e salts thereof. Other antidepressants .of -use

 as zbipidenhangadksehiliong idmes sich aslokazamagabaneniisy funofrigie, loreclezole,

oxo BN ERRIR A ARG AR 5P o o

use fEthe idlenfibn iRldRMBrangam hiHi@dlepdrdde, clothzd¥am, chlorazepate,
2005/ 121151 PCT/ US2005/ 017121 i penanol , brof arom ne,

diazispamm dysilanepam alotszapan.oX agenantindrTarepaR;, antbphasmaegutically

ci noxat one idalopra | e [, cl.ovoxari . .
scospis P erg SO AP Fl T-he s ABHURY G Rdoists of usein the
inv@@bh iR dy, nfp Rt the FAT] SPdriLl, agdRisBARAHRNeE, flesinoxan, gepirone,

etoperidone,” fenoxetine, fengabine, fezolam ne,
ipsapirong arakmindolpy andrbarmacedighlly sseptabldshissidhgiend, Another class of

.1 prindol e evoprot.iline, 5 litoxetinpe. |ofepramne, .
antirgBieRo el AR LR AR e Bdoe TSGR qitinergic
actiVity. "QfitaBIAddmpounds in this class include m1 muscarinic cholinergic receptor

antagonists such as those compounds described in European Patent Specification Nos. 0 709
093, 0 709 094 and 0 773 021 and International Patent Specification No. WO 96/12711.

Another class of anti-anxiety agent of use in the invention are compounds acting on ion
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m naprine, mrtazapine, nontirelin, nebracetam
nef opam ni al am de, nom fensine, norfluoxetine,
woewbsilz\bi n, oxafl ozane, pinazepam pirindol e, PCT/US2005/017121

pi zotyline, ritaserin, rolipram serclorem ne,

setiptiline, sibutram ne, sul butiam ne, sulpride,

teni | oxazi ne, thozalinone, thynoliberin, tianeptine,
charnkfs! $aasklE B6mpb@id@nAaiifclatOhtiaepsarbaratepitil DRwtrigine and

tonoxetine, | o veralipride, viqualine, zinelidine,
valpemate, 2ndpharpianenticaliyl agsispiehigselis theeofy acceptable salts

thereof, and St. John's wort herb, or Hypericum

peMhervefidrayin adurthetaspedt of theenemtion Ry paemaemitical composition is

anti depressant agents _.incl ude sel ective serotonin

providsdompai g eommorad of fhegaysntio ang an aptidgpgessan or an anti-anxiety
| ). i ne. i . .
sty RRET R R BAE Mg R SPEEALBE 804 o gripin.

Sui t ahl l. . of ti.- anxi ety.ao '
T NN
inveg{g%ﬁﬁfcﬁﬂl@ hekcthia8®BE @ &l dhYorproiakinep AicbdratlazR@OMhiciidazine,

corticotropin releasing factor (CRF) antagonists.
acetbpheadzing, ifbowhemazinenpodhenseivienad trifuapsrazing| thiesnghenes, e.g.,
chlogllggggfefpg ?)];‘] gc}ga l)g_eagg ;:ll}q?%écyg;ﬂg ﬂgbségge{zggﬁ%gg %g‘nzc?gzlaglzn%%r rc])?a;nzapine;
bur}?a;&gﬁéﬁe@pé Li Eﬁlﬁﬂer?ﬁ’dl'ﬁﬁ{)ﬁéiﬁltbu%ﬂpiﬁ bQdiaga Blg. $a8FEs; 4nd.indolones,
motrigine, |oreclezole, 20 ‘oxcarbanmazepine, o
e.g.,s motingalene | Othadantipypthatic iagentaindluda ddyapineaswpiridsand sippagidone.
enzodi azepj nes.,of _.use in the invention include .
Tt B Perae 06 WearUBReN e tr ot dpen SRupa PR the

' 7RAARY bd RI8E BRATSS OHAEARMIBAE REaERNSBAL, f
con%hg&%ﬁgﬁﬁgggﬁﬁﬁgﬁlﬁ% acceptabl e salts thlerg,of.aﬁ o

exarBplet eibprenanind kglrodhl&idd] haseriibrinsthesdate sthicatgening hydrerhloride,
use in the, invention include, .i.n particul ar e .

scetgpimeAn Btsel HaghRne THUCHRPEHE, SRPieciog ghethelS Muphenazine

dec%ﬁ)gfer ﬁ’ﬁﬁl’opgéz' P33t RIBE A& NH olidRIBtirocARFide, haloperidol decanoate,

armaceutically acceptabl e salts thereof. Another
loxaplimssticcihate and imodindomxt lyydagphidridsf Peghehavind shlonprethizesa,

are cqonpounds, havi muscar,i ni ¢.chal.i nergi c__activity.
clozeamac&waemdeﬂliw%gh PitRpade Pk dsREREPRRAC SO a?siehi){%?non'
salt%l’ﬂ{i nergi c receptor antagonists such as those

conpounds described in European Patent Specification

No 0 709 093. .0 709.094 . . .

| PR LPRYRSEs P Bt if oy G s sopounds of
the RReAtR AEILAE HEsEniat re8blor amisdiists, @gEtiallyfD29¥8 drd DA dopamine

i nvention are conpounds acting on jon -25 WD .
receOBRNBRLIS!S, POTNUSAVTE/MUIPIEPIOr agpRifise A9 exanplees 2D3 dopamine

conmpounds. in this cla | c [ .
e PR ARG SR B BALESD 1 RRRRIREERI AT gopamine recepc
antRPARPLPNE- 1984475 ARexefle of Bafuetflnes mil Pecapior hiditdt is xanomeline.
aspect of the invention, a pharmaceutical conposition

I's Another class of antipsychotic agent of use in combination with the compounds of

the invention is the 5-HT24 receptor antagonists, examples of which include MDL100907
and fananserin. Also of use in combination with the compound of the invention are the

serotonin dopamine antagonists (SDAs) which are believed to combine 5-HTza and
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provi ded conprising a conmpound of the invention and an
anti depressant or an anti-anxiety 5 agent, together
wowdos/1at151 east one pharmaceuti cal |y accept abl ePCHUR2005/017121
or excipient. Suitable antipsychotic agents of use in
conmbi nation with the conpounds of the invention
i ncl ude phenot hi azi nes, e.g., chlorpromazine,
dopdfﬂﬁﬁ@ kdcdpiot AftagdiistQEtiviag |eﬂﬁnple§6£€vﬁﬁh&ﬁk&lﬂdd@anzapme and
fl uphenazi ne, perphenazi ne and trifl uoperazi ne;
Zmeuhnbnanthenes e.g., chlorprothixene or thiothixene;
het erocyclic di benzazepi nes, e.g., clozapine or
ol dhewfiradn alforthertagpanp bEthonessntieng phahmhm@paldmmposition is

providAoBIREIne Aot Fifmesntion e & ey B erigentc ogether with
at le?%i SRL ?Péﬂﬂﬁké{ﬁﬁ;a 19 5@0@%@316 SRk 'egﬁ{)ﬁﬁfj ri speridone.

be appr ecI at that the antipsychotic agents

vvh used in nati,on w
B BhoRlnid TR AT RR Ay S S PRI S facf OB agent may
be aé&%ﬁﬁﬁé@@ k&a pafidnt sinffltanEXAKY k&quehAIBf ¢HifkBAbIRtion. It will be
hydr ochl ori de, nesor i dazi ne besyl ate, thioridazine
appriegidied dit avtied elsmg@ C@uéllmﬁéwgméihmevmmélath@ cofnpapibbihp frevention
drocgborlde phena2|ne en flL uphenazi

n
and e apameep oersallBRH Teenripar DL b paee PRRRAPRIREN:
acceBVa@[é’&%é%rahQ @her@@k@&ﬁﬁhﬁ%recﬂﬁﬁﬁ'ﬂﬁﬂé&wly TR piayBe in separate
succi nate and nol i ndone hydrochl ori de. Perphenazi ne,
pharirceutipabedriisrs sach ascxiomzarpmmel orel @sagq)fmms “ﬁmlbfge takgol |

| NDZi nd ri ri.done,

ssnpOySGt gy HEPD B AGL QLB TR BADE RO s h o gpounds are
proHE&! ihReGRMB dBS g Fornid 4 4O ERIRNGHN dquehtialtyne

|nvent|on I ncl ude dopam ne receptor antagonists,

es %%Icg %4111% of thie A0 ﬂ%p?ﬁgcﬂﬁmlsrf&gffg ients (ammals and

antagon| muscar i ni receptor agonists. An
hunﬁii@flﬂ heeddf sacEestaeanindsages cleqptwall p&ﬁkh@ﬁp‘tnﬁﬁl phannéweutlcal

onmpound PNU-99194A. An exanpl e of a D4 dopam.n

effiqoer; eBi6H beanpiggigirddhatithe NG 4 for 1 18 %%Yrb?l’él%lﬁf gpplication
w1ll%u%1§fﬁ5ﬂ1 rﬂ)' ﬁer{pto é?t?e%’l? LRk o@%%pﬂhe gélétn ange ?Ellng&ﬁld &%omposmon

ass ant’ ps

- sele6t@diHun alsb @Athvwhe Foutdref sdmpdsuation, dhe nitive ofiveduniditioni IEmg treated, - -

the 5- HT2A recept or antagoni sts, exanples of whic
the age;cqnd@enqb@m obthe patiemidcansnmeri anqdicatian 9p seacial diets Wen being

f .
foll%vg? yo telﬁgtge #a@nﬂnogﬂegn nggé S#g& ﬁ’lgg%%g léﬁﬁﬂiw Wi E@cogﬁge, with

the #ieslddsag s aitiiangy Beinlf af\he tikcrelfon \WPtROAehdaht bﬁy‘tswlan
/U82005/%17121 dopam ne receptor antagoni st

acth Wd e hﬁéfﬁ'g?la%én&iﬁoﬂ’ﬁés%&ateﬁ%lﬁgﬁ s@bRARARICES cﬁt@tﬁsence eg.,
zi perasi done. Therefore, in a further aspect of
serotoneegit hypuofusctiohar hypmrﬁnlcum apappopiitfesiosags level w111 generally be
about 0.001 to 50 mg per kg patient body weight per day, which may be administered in
single or multiple doses. Preferably, the dosage level will be about 0.01 to about 25 mg/kg
per day; more preferably about 0.05 to about 10 mg/kg per day. For example, in the
treatment or prevention of a disorder of the central nervous system, a suitable dosage level

is about 0.001 to 10 mg/kg per day, preferably about 0.005 to 5 mg/kg per day, and
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provi ded conprising a conmpound of the invention and an
anti psychotic agent, together with 5 at |east one
w@baseasut i cal |y acceptabl e carrier or exci piRer/USZ0h#017121

conmpounds of the invention and the other

phar macol ogi cal |y active agent may be admnistered to

a patient sinultaneously, sequentially or in
espe@ﬁ bt io- to'ltm%ﬁk@peb@ay AR Reipduads mbabe Wnahidigedgna

i nation of t i nvention, the conmpound of the

reglmm/eﬁl' foohtimesger dry, prefrsablp haseidwicsqies 8Y.y act i ve

agent may be in the sane pharmaceutically 1 o

ac tepifl ladzd @pmratédeﬂhaiahd ambenteffcbh@ccanlpﬂlmidstf ¢hesiivention required for

si mul t aneousl The al: in se ate
use iHHeRY HEaERE ¥ aﬁ{ VAP %‘iﬂé’“él eQ%“’& é‘i’i‘i“P%‘H’élls op pggposition
T L i
and §RMpe didisoratitton ¢ff thy patést,iand e mﬂta:heteud&a@ ¢hef disaretianaf the
are adm ni stered sequentially. The conpounds of the
attendﬁn@?hymwnnay be adm nistered to patients (aninmals and

15 humans) in need of such treatnment in dosages that
Wi [The pompodbomdmmwmmle%@ﬂ the efvrentztawlay be agninistered

. be a ec tedtha he dose re se

in cQSRPRE S ASBFS £ PR e AP IPb P e E b g T gents,

carrf@?stdn%'en tsul‘aﬁé)ﬁ[ fdMthtibﬁ@a@d’JsEﬁl%&' Iheigompound or
conmpositio sel ected, but also with the-route-of

admg NLSid & %11 rp%@rtloép gfr’] %@ Pés tQBVéIRl%PQBﬁ%hEé %eﬂ?@éﬁ% amount of the

treésted, on o
peptéd8 ©f ﬂfeﬂﬁﬁerﬁi@ﬂj disdollvasd (@rdl@ﬁﬁecﬂ ala ﬁhz&ﬁmﬁdﬁmmﬂﬁmoaﬂaﬁl@ carrier or
foll owed by the patient, and other factors which those
aqueoip Imedtimn the art will recognize, with the
appropriate dosage ultimately being at the discretion '
of “thrnmcmwdﬁmr praysiacilegicallyraccemable’2imchda malecudar entities and
cond| t| e rotonin excess or h
comppsiHeRsS a ogno pr@‘éﬁcg%ﬁi\fe&e a ?glgfoaﬁ@'{elr Bﬂtogvrar reaction when
admﬂﬁ&@feﬁlff‘ﬁﬁ hi¥ithal &7 a&}RlPrfaﬁ %d #Bp€o ﬁ?@g?hbﬁﬂﬁeuﬂ‘édllly acceptable
gener al about 0. O 11t0 per kg patient body
carriee gphludpseanycbmyl allvsolvehtspdighersian mﬂdIaS peatmgs,u amtipactesiad gné

antlglélgrml : I L}S@%l%?:gﬁqlgﬁ RIS %&/ tgl%%g agﬁ Wfﬁ‘ ei‘he use ofsuch -
medid ﬁfdeef ms WhaQulleal et APQIBEtakEbs TRGKA kRSN #Rthe alOMExcept

e treatnment or prevention of a disorder
msotﬁefr ak laay cmmen‘admam ereduy agymtlemcompstuble abthghel @@ta@engredﬂent its use

s 35 SR TS SRS A8 e
[ bout 0.01 to 1 / k

benge%ﬂ(#ay. Ql% ggﬁg’%ﬁ:&? bg gd?n'uni ster edoon gg 0

' f t . .

Sy g BTN, 68y

safeff add Rkt SRMHES Bfredlifed BYVEDA iGHice 6fBiol@dcd standards.

The compositions and combination therapies of the invention will then generally be
formulated for parenteral administration, e.g., formulated for injection via the intravenous,
intramuscular, subcutaneous, intralesional, or even intraperitoneal routes. The preparation
of an aqueous composition that contains a composition of the invention or an active

component or ingredient will be known to those of skill in the art in light of the present
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use in any treatnment will vary not only with the

particul ar conpounds or conposition 5 sel ected but
wa@bk@s/miish the route of adm nistration, the naecr/@swbs/017121

the condition being treated, and the age and

condition of the patient, and will ultimtely be at

the discretion of the attendant physician. The
discleaR0 Jiybicang, saokl ceapivitisisican bt pedpatedes igtcthbles, either as liquid

i nvention nay be admnistered in conbination wth a .
solutigny @itspsprnsigRarseHe dermseatallg &rjising to Prenes spintigps or suspensions

st,abi i zin ent s, . ri / ' .
upo RO 06 B B B SIE AT cons
can 8ko bBempIes&Nt 1 nvention conprise an effective anount

of the peptides of the invention, dissolved or

di spenednd PRARIAGRMIL R il Ko ERE AR RICGRIE Rluddl

aqaiglggggﬁne%?%?nca " Phar naceut | éaJI fy or pﬁgr mgcol ogidci:ual I§/
solutione@t dikpeesions) ddruodationt exhiding sasbmt odspeaandt oillér aqueous propylene

conpositions that do not produce an adverse, .aller

glycal 208 RieF SRR T IE-EHFTBRPTARONS PEURRZHPE CLFEG iBeaHble

soluBBhBY dis¥rsiBnd) YHBN ca SR tﬁﬁ"fﬂ%ﬁ%ﬁ@%@ steaj%"ﬁdqﬁﬁ Pbiffdd {oVthe extent
acceptable carrier” 1 ncludes any and all solvents,

that Shspsriapabilityestists. 1cnmki Wegsablanhddd ded @mnditionaofimanufacture and
antifungal agents, isotonic and absorption del ayi ng

storaggeapdnigh e PFsCIVEQ againg; dhe coptaminatingactiop off Hﬂlgﬁﬂrgé@’éﬂlsssum as

f ceutical active substances is well known in
bad?ﬁéagrﬁ&ggxcept 20 insofar as any conventional nedia

"t S of st SERBPHR RS e g GBI HeBefrabte sas
can 2'9 g%e%ﬁﬂsld‘?iﬁ QRhter SHRAYIE HRXYdAWYh & ShrifyRarit NBICE dé BRirx {bpylcellulose.

be incorporated into the conpositions. For human
Dispraistbmd ctnradgol erpreparepir gydenolsligiid polyethytane glyspls) andmixtures

erP R Ve R Rbaob B et s R B contan
a prEQERESE ko ﬁvr%%?@nﬂe SR Behi@BorkhasaRi es of the

I nvention then generally be fornulated for

P L AT B i UL hin i gl

- confpribeE bift-affedive anionht ¢ ths canpdnent(s) ctbdicombinatiet therpgadissolved or -

_routes. The preparation _of an aqueous conpgsition .
dispersad ia phamesewicaBypesspiablsanesiump Ehapracsiticay geeegfpble media or

i B SRAREDS B0 R B B Gy it

age0056tdit hbd aboTpHidsH/illapkRt anditischilas UTte usE WP kwobl thydia and

such conpositions_can be prepared as i,ntj(bect abl es, .
agentf forephagmadeptienl gotiveonubstaeges iowels kagyan e Bagrt. Sypplgmentary active

ingrfggirglg% ﬁé’illj '81%5 %le ?ngo%orﬁéji o bR tﬁérgf?&ftl% c%fﬂpldgiitigﬂss ofthe present

invention.

The preparation of pharmaceutical or pharmacological compositions will be known
to those of skill in the art in light of the present disclosure. Typically, such compositions
may be prepared as injectables, either as liquid solutions or suspensions; solid forms

suitable for solution in, or suspension in, liquid prior to injection; as tablets or other solids
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upon the addition of a liquid prior to injection can

al so be prepared; and the preparations can also be
weewsarfised. 5 The pharmaceutical forns suit abP@r/i82005/017121

i njectabl e use include sterile aqueous solutions or

di spersions; fornulations including sesane oil, peanut

oi | or aqueous propylene glycol; and sterile powders

for drAladhiSis@HHTROTiRB S Ssc kb sAbE @ang otisdr €61in Eurrently used,
injectable solutions or dispersions. In all cases the

inclfdingrerames, lotonst moithavaghes, phelantsand thy ke o t he ext ent
that easy syringability exists. It nust be stable
un@edrilé hgectahielsdlintbors aoé preparedl Ay innogpaatihglibe sttoveaenpmudds in
nmust be preserved a%ainst the contam nating, acti o .o%

tho TRFRIGHIRHIE BHE DIOHNALE SOlER iR SarA0Hs O (i thOSpRISRIoBITs

ti eas i Ca .
oS, SRR A5 L B GHESE y0 PRSP fdbions
prepaied@s inddrporatigticaatiand sterslinetl aative ingredients into a sterile vehicle

_hydroxyprosche!Iulpse. .Di spersions, can_al so ge
whighr eoptaiscthe Rage gispersion mediym gng dreteaviyedeetbergngiegicsts figyy those

mi Xt ur t f ' ' ' e
e AR SO Py g M Al i
solufi6hY, @ldpreRrgd @ssiods off peephtiph emenicutinalrging whd fieéze-drying

m cr oor gani ss. Ther%ﬁeuti ¢ or pharnmacol ogi cal

technigppowhich yigld apowrer ofrtbe agitveiingredienigusamy addaimakdgsired

. i se-an_-ef i f t f

e RN T AT R i ek TP ANt S0
A A P A R

inj eétfgélvig BisS Fo ﬁi?ﬁftecd Of A8 ddArd, IRl DMBO dsRBFEAY ik Bleferred as
an a

ant1fung agents, i1sotonic and absorption
this ekéll agsultdn axpeerhaly aapdd péreetratifis deliveringsld glo torpgutatinnd jof the active
and _agents f?r har paceuti cal active substances is
compaynd(RyEgentis) ihe smell are8 5| enent ary acti ve
i ngredi ents can al so_be incorpaorated intqQ the

t hdhgpeaof gerlsfpraulationissush as prlinsrhasethashep, Ryurgsans, physicians

o T3 B IR 1 BT BRRRER 8

part@ularfyhstfntiNTh&hpdubie @ttt itns th scbatmecewithyis prebdny invention may
such conpositions may be prepared as injectables,
alsodietrheomstigitqd; i theifosm) afmatievashes; 9 Brepsywicdion sath; antifuneak

o ke A, DSBS b i
may2i@Pbelrbpddd RS ObT oplcal brhimdétaltion, such as in cremes and

adm nistration; as tinme rel ease capsul es; or in any
lotimtsher form currently used, including crenmes, |otions,
nout hwashes, inhalants and the |ike.
Suitable preservatives for use in such a solution include benzalkonium chloride,

benzethonium chloride, chlorobutanol, thimerosal and the like. Suitable buffers include
boric acid, sodium and potassium bicarbonate, sodium and potassium borates, sodium and
potassium carbonate, sodium acetate, sodium biphosphate and the like, in amounts
sufficient to maintain the pH at between about pH 6 and pH 8, and preferably, between
about pH 7 and pH 7.5. Suitable tonicity agents are dextran 40, dextran 70, dextrose,

glycerin, potassium chloride, propylene glycol, sodium chloride, and the like, such that the
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Sterile injectable solutions are prepared by

i ncorporating the active conpounds in the required
w@rwane11isn t he appropriate solvent wth vari ouBCDUSI00&017121

ot her ingredients 5 enunerated above, as required,

followed by filtered sterilization. CGenerally,

di spersions are prepared by incorporating the various

soduﬁh %ﬁlolrl'dé RGuitElEhVar thOGHIRAAIBAE SolutidrDisdn Seartrthge0.9 @lus(dr éninus
whi ch contains the basic dispersion nediumand t

0.2%. eSpitablechntivkigants agd s@bidizess inglods sddoye blsel}fuﬁaqoat%metablsulﬁte

R T e ——

K 1YRHR850, HoldaRRALYE htltyd:@py¥R SiitabRrwicagtypitdreasin
pdygﬁggggb§&>ﬁ% 1o té%hnlques mhlgﬁjyleld a powder g? s

agentshﬁc]ade dm&ram@g dcbttmmﬂ()p gdgtnarg}ycaum hydsergiethydesilnloge,
hydrh?p%{a (recggpil,(f@ Iﬁ[gé&éggﬁ?{lloﬁl%a;f Lﬁ;ilp rs!el etrf H Lar eqye% l clajr%e gciycol
polyﬁﬁgpﬁ%l{d’i‘ ‘i’){\gﬁ%lgﬁ&ﬂﬁm@ %mﬁdi&ﬁéfﬁ&%ﬂhﬁfse aﬁd‘th%‘Hkbon i's

0 cont I'n this regard,” the use of DVBO as

lyvent iﬂenf ra%g 3 il b adﬁﬁ Hﬁgte'i&lsﬂll byfhef )é&lhﬁgffﬂlé/ with

|ver|n concen ratlons

the dd@@geaféhhﬁlﬁtlorl 2n@ YRANE{ St & is @Qemﬁe(cs)ogi@lly effoetivie. The
area. The use of sterile formulations, such

formgddtions atscaasidy wbgmséerecbyl VAtpEHekd OSﬁgﬁ/g’F@F’aﬁ‘iﬁ}?g%ﬂle type of
mjeqqﬁtge 6‘9&6%{3’6 \é&ftike % oxﬁ% g&:%g%glgﬁe {u U%nﬁrqlé;‘ﬁlgég% lso be

empldjedapeutic fornulations- in accordance with the
present invention may also be reconstituted in the

F ol cJHpsl W}D@ﬁﬁﬁgr‘w 8{ adtive $RREUBS AR oWk dloPdbndoditidalto be

20 reagents. orns are al so envisioned. The
admitisep depénds barinehast amnml of b thentéda Ryntisoamoundy ofidctiye pempound

prepared in for suitahl e for topica m ni ation
roquisd R iR SR o2 on i pstaen O reapp e Bk i At pefltiar to
eacﬂ‘]ﬁ? | n such a solution include benzal koni um
e benzet honi um chl ori de, chl or obut anol ,

t hi mer.asa nd t [ f

b oﬁ Emgmaij E%Cgﬁlg%SIt? ré ?xjreng glpél:'l{: (E)egn%mte% lsoﬁlmﬁ%ﬂds is
ypiédls REEE Ssmmbmregﬁ@& foﬁ&ﬂmhﬁ@tnaﬁﬁh petdwsiadableabliovalebe -
sodi um acet ate, sodi um bi phosphate and the like, in

typifieby instialln dmmiistsring the cmmnwad and ﬁ’é’nﬁPﬂ%\S thgaesilis and then giving

about 6 d.pH
e iR g A0l B, BRI iy,
suitSy bt ted nd IEXIEEES;, 1soﬁin‘l@&[deﬁus SO tESHSW NI ®b Ip@epiatkd, and used
propyl ene gl ycol, sodi um chl oride, and the like, such

for intraveriohs, mt@ﬁnu@m@gqurmms PCVENSHopSTitIpal aimigisERtian One
doseg%!é;g]r,l%ef %u Lyv |11l1‘I r%fgfﬁ%qjih%gg Rﬁb‘f sohrﬂlon Enci éi he? Qdde‘a tb H000 ml of

hypodermolysis fluid or injected at the proposed site of infusion, (see for example,

Remington's Pharmaceutical Sciences 15th Edition, pages 1035-1038 and 1570-1580).

In certain embodiments, active compounds may be administered orally. This is
contemplated for agents which are generally resistant, or have been rendered resistant, to

proteolysis by digestive enzymes. Such compounds are contemplated to include chemically
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0.2% Suitable antioxidants and stabilizers include
sodium bi sulfite, sodium netabisulfite, sodium
wao beosgedifite, thiourea and the |ike. Suitabl e MeT/US2995/017121
and clarifying agents include polysorbate 80,
pol ysor bate 20, pol oxanmer 282 and tyl oxapol. Suitable
viscosity-increasing 5 agents include dextran 40,
dem%ﬁdto'i fbdlbd BRhAY ddkiroBdtioey peptidby dndpysideydnddiposdmale,
roxnethylpropylcellulose I anol i n, methyl cel | ul ose,
rmpéltlloois it timre rgdedsy eapsyles ie atig peptidas and ljpasy Fleﬂlaé%}%lr
pol yvi nyl pyrrolidone, carboxynethylcellul ose and the
| i RRarmldoeutichlly aedeptablersalts ehwalp eoid additien| salthand which are formed

e et o Bl o DRSS,
sulfLH‘[baJcF@Cog hﬂgéﬁ&ﬂ%ﬂ: )ém i %ﬁéﬁ’@rlgaﬁ@ %cﬁ? ad Q! &Ea'h@ Nart&i € maleic,
ere in a variety of dosage forms, such
fumafc, umec sMedniof mesyliccmbaddlie, sotinid, beszoie ssnorlhle,dnatb@tmulphomc
but drug rel ease capsul es an he |i ke can

a-ketonglnigyiech-glyperophosPheift @J&cosech@%aipélﬁflp ggidgan Rl salts formed

edi.e h as. f 1
wit 05 LB Wb TR b RS ek s svh o ool
soditihe potaianiihSniin, aﬂbiuyre ne@apdungor ﬂ:fncrlgqlmméek fupt such
adm ni stration depend on the, judgnent of

he
orgapxcdm¢3t asomomﬁ@n@ﬁéﬂﬁ&wlmmet Stiding IPT?%&?WJB‘F hkeA Other

e N S A

compSEHIIRT f(ﬁrﬁﬁﬂ@gﬁtddh?a% ftlad ¢cﬁn§)oalh&s qlBernivad babbmpotmils RX-T wherein
woul d be by|n|t|aIIy adm ni steri

Ry it Bes dlmbphm}'l-éhd aﬂﬁyﬁmt ©r1 eglaafkelrand i raﬁaaltq’i’éﬁ‘?sponﬂlgng to an

rt her t r .
sniof g geifts S SRR O Ry FEL SR BRI, TR and icprpropyt and
ben#yl aﬁ&'bﬁe’a‘ﬂ%{h‘yl beififableskanidiet Jf T inekwds aalide, eugs@hmmde bromide or

aqueous solution woul d be prepared and used

for

iodidmt Yatmhwgampws ehphaymarenticayiareapiablssalés gpo ighile internal salts
i ntra |toneal adm ni stration. One dosage could be

suchgsdds gin 1 n1 of isotonic Nad sol ution and either
added to, 1000

ion and
e sgios pn R b ¢ PR eRsIon et g R FEbEpe,

”v;/atgeg&l ig%béfoigg)g g%g %18 ﬁ‘gfo%%ﬁé glebl) afdliifhi@Polyethylene

pages In“certain
glycelyhad itnslikes, suitatile naxmmphmadfs amhyegwbmjmﬂsn iBregwentr fluidity can
orally. This is

ted .f whi.ch
be r@@ﬁt@}ngm fpr P)éaglilglg,dqyttﬂe Bf‘e < aggékusgﬁglgglgan;k@s@ggr%mtename of
the feﬂulr@c{ ﬁ%rﬁ& LY e c%fggﬁsdlé c{:@}fthe WE Bf ﬁﬁ.’fﬁﬁﬁﬂﬁd he

['ated to 1nc ally -
prex%ﬁﬁ&yi dPthd S&tuﬁ’m}l rhﬁﬁﬂﬁ@dxﬂs‘rﬂs‘@h bed:eemgm ablou:t byrvadoﬁs atiibacterial

and ;gg%g; : gl)l(tts rfglt S)Ea?rtlp% ypalpa%%;lsl. Ccllellsorob%?a(.jno ep%enocl soar'glc acid, thimerosal,
and the like. In many cases, it will be preferable to include isotonic agents, for example,
sugars or sodium chloride. Prolonged absorption of the injectable compositions can be
brought about by the use in the compositions of agents delaying absorption, for example,

aluminum monostearate and gelatin.

Sterile injectable solutions are prepared by incorporating the active compounds in

the required amount in the appropriate solvent with various of the other ingredients
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formulations in tinme rel ease capsules to avoid
pepti dase and |i pase degradati on. Pharmaceutically
wae@speabl e salts include acid addition salts epemustwsn7i2l
are formed wth inorganic acids such as, for exanple,
hydrochl ori c, hydrobrom c, boric, phosphoric, 5
sul furic acids or phosphoric acids, or such organic
enun@&hid aBSveaaetdqtired@allldwed byafikéred cterilidtiine Gehnktatigy dispersions are
citric, succinic, nmesylic, mandelic, succinic, . )
prepiwed byiiecorpareiangihe vanieisrierdizgr gpiby iagredienisdnty ajterilgviehicle
.a-gl ycer osphoric. | ucase- . .- nph ol G -aci g
whic@iiRaRe BT dRpy et R e PRIRANING 6 b S0 S Hbm those
enuft@Bted laBOvd) EndIS 446 df StEAI JoRRlE0! thelprgRBatndT siesile fnfdctable

exanpl e, sodium potassium ammonium_ calcium i
solutiony thsifueferrod miegrods of preraelipel e, vagwemsingng ud Geererirging

rech B FED A £ RBVEFRL (e iap T g bl esied

ingr@Hat TROEY bl Sl KGRerlIRRIdsoRAlohhérBed Ude quat ernary
erivatives of the conpounds of forrmula (1) such as

t he, co r 0 . = I i ;
018 BRSNS 0 P o SRRty B o
conteMplatsl ke thodseTofi BMSO adiobait s@nvisimed th regult i @rremely rapid
anion of an acid. Suitable exanples of RX include
penaieatipy, deligening high gopentipiipns b thsy aghys ?gf‘élrﬁ%t()lassr%aéﬁ%rw- and
phenet hyl . Suitable exanples of T include halide, | ]
e. dIpondhinmulatiten, solutiensdwilbbe adndistized ingt mantes compatifle #4th the
of pharmaceuti.cally acceptahle salts.also.includ .
dosa (ORTHAT A4t SU O R Byiperaenr ey el By 10 forgegions are
' i iy ST RIbSd R T kYR Q08 8ipBloRthjediatle solutions
eaﬁgﬁgﬂ%ﬁg#ﬁﬁggfg%?gethaﬁ%%% B§F§§| (for gyanplé,
desogibyd eboie, byirdrpy tedense gipsulsk andithe likiegan dlsp bk gepligsiedne 20
glycol, and the like), suitable m xtures thereof, and
Ve gt phreatel héminléteatioh dp e adudouslsdlyti@giior dxample, the solution

mai nt ai ned, for exanpl e, ba the use,_of ? coatj ng,. such .
should b eeitablly butfasgd ifinscopsamiaas dirdeted dilyqné hipst gepdetsy isotonic with

suf aerni iﬁﬁ‘n%cot% lgﬁ{%géen 1%18%@6 é}@@‘é@{ ?cgjegﬁ?eé'oﬁ;t%s AR ¥ci%ﬁ‘3¢sdﬁsaﬁle for

n o e action o

- intrdVef 6RO iBRARUSHE S BbchRnbe L@l intedpetitonty! adatihistration. -In this

antibacterial and antifungal agents, for exanple s
conpestiahesterile ateopsmedipiich panebrotmpleyidvil beknpwn to those of skill in

t hi 25 i ke. | , 1t wll b
the 45 by BB RT oSSRk o o agent s, Tor exampl e
nilaeddbpe i sBmPOBIRIoRAY A BTy ABBis Ry AuclFas

i L borliREaiNIRRS it @in, SheAsiRRhiclataN R8RS fothisqfslude,
1ntr#{§rﬁo%s)r(bgr}g€%r? aﬁ?ﬁjnum rmngst ear at e an%ll ge?‘gt.i n.
e.g..Sablets o othgr eclidsifbrombadminttstion;dipos@palrfetnigtions; time-release

i ncorporating the active ¢ unds in 30 the required
capgnesyArd any qthe fapp PB‘ﬁ?r}ﬂé’t‘ﬁeigB‘aﬁﬂ‘Pgﬂwsv arious of the
other ingredients -32 L
Additional formulations suitable for other modes of administration include
suppositories. For suppositories, traditional binders and carriers may include, for example,
polyalkylene glycols or triglycerides; such suppositories may be formed from mixtures

containing the active ingredient in the range of 0.5% to 10%, preferably 1%-2%.
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- phofpiaiss p diFntcg s gl SHeh AR ST

WD 2005/ 121151 PCT/ US2005/ 017121 enunerated above, as
required, followed by filtered sterilization.
w@ewenaliby, di spersions are prepared by i ncorpCr/asiongo17121

the various sterilized active ingredients into a
sterile vehicle which contains the basic dispersion
medi um and the required other ingredients fromthose
eNYYEI BhAdA8Maclull® sidheoe@sy ehpiyed exdpipawasrfsr &xample,
the preparation of sterile injectable 5 solutions, the

pharpraeﬂérqagﬂad@tq{mndpl ;bﬁ‘cé(kﬁﬁr surichymagnesia tearater SACHEN sargharine,

freeze dr hn| e h Ly, O
cell i GBP L Ahbe UL et ool 1f inforhaE
solu’u&%r eitipeAdiors, AMcAs, @ﬂ%Vbeq}éﬁie}i subtainel eclbase tfemadatidls bk bewders.
t ereo . The preparatlon of nore, or highly,

al_ut i€

c on f{l {i@fgneﬁ mibodrt ﬁgg Sagag%g ace ceh@%ag Eéﬁg?é’séﬂrllﬁls%ﬁl%ompnse an

inerlec[ililieﬁt Msinilmbleealhblé camies)orr tiesyahyy beagrictbsed m hard or soft shell
genetratlon del i vering high concentrations of the

gela B caRailon gethey may bg cOmpress Bip ta@]ﬁ%ﬁn of Bexipaythedpcorporated directly

n

it T ll, 85 AT 050L 8 Bl e OURL s my v

incokptRfited Skthi eﬁcaiﬂlent@iﬁciemad vethe Foen bomgustiié pbktabeccal tables
easily adm nistered in a variety of dosa}g{e fornms, such

troches, eapsules, ml;xw, SUBPBSICAD| SITUPS WitieEnand hedikei Bueh %@?ﬁ@ltlons and

c
sl St ELSRGR £ 2884 85 UL Erbik By O30 phoguRE o e

comPE$iAOMSantiYrepdrions ey, 6XevtEegbe vmﬁemiduhamnvsmemlﬂbdol&meen
suitably buffered if necessary and the |liquid dilue

aborfti 2 torabputithds efithesvrightiod the rrt, o5 preferably hetvecsn 2A000p- Phie amount
of a%gv%gcg)?r%op%}r S Ies%lglgfhtelrag) u{i‘cgal g&?g@gﬁ% u]gcls!iﬁdn? nsZs,ln%é %E}t a sultable

dosa%%%ﬂtb%%%ﬁedand i ntraperitoneal administration. | n
is connection, sterile aqueous nedia which can be

eNBh RS 18 t%ch@? tplf MOWhshRs bR@ER 1ide Ml diko Edhtaid hd foBowing: 2
art in I'rght he present disclosure. In addition to

blndeh,ascgonﬂmagadmﬂﬁ (Hcamh,aIOHlﬂStEfrdl opgekahnmiplents such as dicalcium
adn1n|strat|o,, such ntrav%gpus or nusqua

a%te@psfaa IpiE pgid and the
like! £ flokidSnt, seh%s m \ﬁh%’cegfaté’taﬁﬁ b s%étbﬁflﬁg 20¢nt, °§u@h as sucrose,
adm ni'sttation: Iiposomal formulations; tine-release
lact@@pﬁlsha:hanmmiyaamdd&dma floroning wgergsuich as pqmermmt,l cu]dmﬁ1 g
crenes. 25 Additional for |ations. suitable for
winiegereen. oF Chpi Wavoring: Wohent Fl%?ge ugif BRAGEPRLS "F‘B‘?y contam in
| .
addﬁl%ﬁ%) a& 'lsec?f et%% %l%ﬂ’ett&&@ llga dk enea/é?l;/)fé%{)ﬂélblgxﬁﬁteﬁﬁbé may be
pres‘efm @I Cﬁﬁ&ﬂigsdﬂ?-o othiethiss todify Itma)physsahﬁmylh@f floer doselgef umm For
m xtures containing the active i ient in.t
instangggiablsts, pillsomn capion MaY be eraied ‘yltggéﬁgl% Sugay or both. A syrup of

elixir may contain the active compounds sucrose as a sweetening agent methyl and

propylparabensas preservatives, a dye and flavoring, such as cherry or orange flavor.

The pharmaceutical compositions of this invention may be used in the form of a
pharmaceutical preparation, for example, in solid, semisolid or liquid form, which contains
one or more of the compound of the invention, as an active ingredient, in admixture with an

organic or inorganic carrier or excipient suitable for external, enteral or parenteral
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i ncl ude such normally enpl oyed excipients as, for
we@spkast phar maceuti cal grades of nannitol, |BCT/OS®)5/017121

starch, magnesium stearate, sodi um sacchari ne,

cel l ul ose, magnesi um carbonate and the |ike. These

conpositions take the formof solutions, suspensions,

applfcﬁﬁ’dn%t EH hth'ch{/eSmgfsﬂEbillﬂ hR§ betusipainndd, fo? |eﬁaﬁp1e with the usual non-
formul ati ons or powders. 5 In certain defined

toxie l}vbamawmoglly ecceptaplreganaere t@*dPtScmﬂﬁtﬁs FansBigs sppgsitories,

t dil t
SOI“%%HSr ?@Pﬁlo&s %ulﬁ}gers | %g}/]c E)se ']ﬁ B rofsglso ogyrierq which

can lgsel!lééa laft WaRES l%&os@ 'lac‘t(h‘:@)’ iR Ycdeen, ‘g@l&ﬂﬁ Qﬁﬁlﬁﬂtoll Rtddch paste,
lets, or t be 1 ncorporated dlrectly wi th
maghdﬁwm‘l dmﬁihc}ﬁe ttade, qgmestarchoker@tmmcoﬂwéa]aspm petato starch, urea and other

camCURH GOiFoM THAERE S BPE RIS RA A DR P th S isofd opigptd form,
and irpﬂﬁﬁfdnbc{u?uﬁaﬁ‘? |sBlhslizids ftfekentiBPARBool dithgl dpeffi @ad perﬁn(rjles may be

capsu el 1Xirs, suSpensions, syrups, wafers
usedt ihel dckiee olﬁacmompnpmtwtmdnée@ndhe phaemﬁattllcaﬂr@nm%moa n an

I % 0
amoglgt::]sfggilip(nlgrgtéo 8;60 ﬁ%&eiﬁgﬁ%{sqt?qc W%ona an&%gﬁaggppg$}gn 9‘16 disease.

of course, be varied and rm}I/l conveni ently Itz)fﬁ bet we
abaer p@pm&%@tcom@pnfe sHehiae faets.ghe prvaes apiiveyngredient is

betme 60%
mix] Ff b e R B3 éut°?5§%t1%§91h*§§# 8 RIS such gs com
stardhS 1&%8 subr¥se, dofbiol, aklk Gsté&lcdﬂﬁa gegnbdikm l@&amlﬂd, dicakium phosphate
The tablets, troches @EM capsul es and the like
or g@ﬁns,cand@ﬂlqphamra@eutma q@@e, eg Wit gtorforg @ sabﬁpreformu t1on

comtggz%ﬁg]? (g(ﬁ{tglhmgc a}go'ni Sgeggoru%%&ﬁﬁg of % EOrQﬁJ)\?fd dFthe invention, or a non-

rcalcium pho

toxiél] Pﬁérﬁiaeﬁftﬁbllﬁ fSccRprable,sal Hedtedrs wmnesetrﬁng:m thesmt;ﬁéibnnulatlon
arch, alginic acid and the Ilike; a lubricant, such

compesitiemrasdionragsnenus At is:meand thet Heestun nghrdigé i disnssred exgnly

20 lacto r. sacc
thropglhqyg fl}erfsgngoé)éwpn sQ Z‘&% X com 6%12{0#}1}{{% Ilgﬁdlgpsql%glv%ed%to equally
effe(‘!‘ﬁ‘fétlﬁﬁtgdd%@gb fofths §ﬁ&rds)falflét§\/;ﬁﬂ$ agl capbees. thisis selidgrefoumintation
formis a-capsule,-it-may-contain, -in--addition to - -

compasition & thew suudnedqbl@véumywag@fqrmq of thedspe deseribedaboses

ot her . mat § aI s tirRgs
contaitﬂ%g W)gle Oem'gﬁ))f Et? & CIIV]@ g@‘ne(ﬁ?rﬂ Eﬁ% 8g%ntité)8u %he tablets or
pillf&¥the h&%tl @%ﬁosﬁélp&ﬁt% colteldlo® ottRFwiza B§ﬂﬁb@|ﬁ1dé&y<bprov1de a dosage
coated with shell a sugar or both. A's of 25

forne bffoidingthy advamtage m)f ph-‘éolwﬁdl aq’@on; oFﬁicﬂziﬁ@ﬁY ﬁ@rt@@ét @il can

BT A ——
env& ?és‘g\?erfﬂll@%%er ﬂ&w@%ﬁgﬁ%ﬁ%& bzﬁﬂll)e SHARET Hyl E@l@l’t@fc layer which

I nventi on maybe us in the formof a
servpmarmsemmmtatpnep theastoroach aﬁﬂrpeenﬁmble énner gomppnegt to pass intact

TR e G S0 0L B Bt
entdridQhRet &Yoatihgh, SRH AAtHSs Yﬂcﬁlﬂhﬁg‘a number of polymeric acids and

mixtures of polymeric acids with such materials as shellac, cetyl alcohol and cellulose

acetate.
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for external, enteral or parenteral -34 WO 2005/121151
wEIsSWBA05/ 017121 applications. The active iPpgr/esioesno17121

may be conpounded, for exanple, with the usual non-

toxi c, pharmaceutically acceptable carriers for

tabl ets, pellets, capsules, suppositories, solutions,

enhs iRl fofHSs REWBIch ftfe confsbsivyis of therinfemtion susyttetih@rporated for
for use. The carriers which can be used are water

admigtisieation oralbcardydniegiion meldr agueger selpton, suishly Spvored syrups,
starch.paste.. 5 nmagnes; hsilicate, . , .
L L L L
sesafRGIDEERhut GiRbF p&st Silliok dhthes odibilisifg b emBRifmgtagentgitable for
preparations, in solid, semsolid, or |iquid for . )
intraxymebusrusecivtdlors edieries Rhdsignilas padsimapeutiegl vabigles evitghleghgpersing

col or.i ng _agents and perfunes . e sed. t]
or sppRbee Sestiioth aaf0bs REPRRE S RN Rl and D R bt such as
tragHAAMO 8ddct0 Blghrihtd QexBHD boiud hftiokl @Bihylcel o] westhlbdlulose,
desifed effect upon the process or condition of the
polysinylmsmlidode fingeladimepari ng sol i d conpositions such as
tabl ets, the principal active ingredient is m xed
Wi tdongposhivnstsrathdlstidn ardnsuffationengiude salnti@mstandsagpensions in
tabl eting ingredients such as corn starch, | cto?e,
pharsipepwisally sepeptabla, aquegue or enganie selvels LT mixgHesthgrset and powders.
I t . i - .
The 37 & s8ta Popo gl Ao e Suiudic ShifRpeARERE IREpiptic
excipleafsais ¥l @it above. FasRably theRoePositdms a1g admhnstagd b dhisoral or
m xture of a conpound of the_invention, or a nogbé§ .
nasal gespiraighaiomiscieon iqceben systamicsffosh | omppsitionsdin pusteraplycsierile
referti 0 ' OSi:1 | S .
pha SRl ab ol B S ETHE 0o SOMRAT G POREE Nebulized
solufibBPRE$ B8 bRl iretthy foghbehetuligingalepies ot tlemebalizihgtievice may
t he conposition naé be readily subdivided into equ%lly
be agachedito o dacgmaskgisabednternitisntRrsiiveressuredirsathing machigy

apsules. .This sol | ef [ .OD...: .1 i
son iR et S o Bb RhE S R ERTPAE R Sraly o
nasa1§§ﬁbinhmdio;@b%@h&&ﬁ@mhamhm@tfomﬂaﬂ appropriab@uinn&00 ny
- .of the active ingredient of the invention. The tablets-

O FoRkdehitndOf1ini 48 cHRN EdnsCRATRIRShIek ABteAABoRE til¥nGSbuRd of this

ot herw se conpounded to provide a dosage form
invemfibo niyrbg atlhenisidvedriraltys tapficabyopavenfediinchy inhalatien spray or rectally
. .exanple, the tablet or pill can . conprise an innper
in dge5es JBIt SORPUFIOGE CORRRL B BHRBHRAT X Rba pgelcally asgeptable
carrlels, bRV gh@(le}g@les. efEkRR gjar%i{?efaltag‘ Bsddet&h inclitRs s¥Btutaneous
confponents can be separated by an enteric |ayer which
inje@fors cintt@gerioqs, riatsarntscdlas,iintrastprasliinjection ethefistonrtedimiques
permts the inner conponent to pass intact into the
duodenbas RE piepalifs dRlcaypdunds Jfehis as@ntién ¥erilladtiated in the
material s can be used for such enteric |ayers or
followiagismibeticsebhmanandt ¢xample(pe | Theifaljowing saksnespexamples and

biolB gichIr?ﬁu ste ag%;e%%oﬁtﬁ]lg purpose of illustrating the invention, but not for limiting the

scope or spirit of the invention.
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m xtures of polyneric acids with such materials as
shellac, cetyl alcohol and cellul ose acetate. -35 WD
wQo@5n1a3n51 PCT/ US2005/ 017121 The |iquid forpeI/U82005/017121

whi ch the conpositions of the invention may be

i ncorporated for admnistration orally or by injection

i ncl ude aqueous solution, suitably flavored syrups,

aquUeoNYNIHRKIS HISNOVED THIENOPY RIDOND COMHOUNDS

acceptable oils such as cottonseed oil, sesanme oil,

c odoneltthishbpwidipaemempeinds efithegeneral sgveturs 1 dis¢lagpddierein were

enmul si fying agent syitable for LNt ravenous use,
synfgied y tod FoRPREE bt R fivar rmireelol TaPRluich e @ and
theé%%&@@k§h9®§59%§ing or suspending agents for aqueous

suspénsi ons include synthetic and natural gunms such as

tragacant h, acacia, alginate, dextran, sodium

car boxynet hyl cel | ul ose, methyl cel | ul ose,

pol yvi nyl pyrrolidone or gelatin. glonpddi Q ons for

i nhal ation or insufflation includ&_sokuti‘Qnsrand

suspengyoﬁ§vrﬁwr6\phar ceuti g3 A cceptaQIe, aqueous

or organic sol vient $.%or Thi xt ur és Q and powders.

The liquid or solMd conpositions may gontain suitable

pharmaceutical |y acceptable excipient§ as set out

above. Preferably the conpositions are“adm ni stered by

the oral or nasal respiratg{y rodgt  for local or
system c effect. Conpositions inlpreferab ile

ly ster
phar maceut i tah) e ZOlVEN(s y He Nebuljzed
by use of inert gases. hg%ul' sgﬁutioné\gayhﬁe
breathed directly fromthe nebulvziﬁb devi ce or the
nebul i zing device may be attachBd to a face mask
tent or intermttent positive pressure breathing
machi ne. Sol ution, suspension or powder conpositions
may be administered, preferably orally or nasally,
f r pRASMHRST sublititltcd 6f intabstitied BabiPetiain. DY)bopan-1-amine (2) can
appropriate manner. For treating clinical conditions
be aeeninplishedhvieStepAad showw & Sehismeclo npeaghian betwiepn &-Go
i nvent i . be .admi ni.stered oral.l topical.l
10 brofgprapyliphihalgmids () bR lecantdingttedthgiijnd (3 followed by
T remBRi 39 fhePlilalih QBB b b9 TBe €T Ml MiaREle KM R8RS in good yield.
non-t oxi'c pharmaceuti Cally acceptable carriers,
adj uvants and vehicles. The term parenteral as used
herei n i ncludes subcutaneous injections, intravenous,
Sdhahiemuscul ar, intrastemal injection or infusion
“techniques. Methods for preparing the conpounds of
this iQvention are illustrated in the 25 follow ng
synt hepic -schergs and | e(s) . StEpeAf ol | oW RE>""N
TR %%xanplei and ﬁm?gﬁﬂgicaf—data—are gfven for /NTLR4

th ' of illustrating the invention, but not for
[imtTng the
4 5 2
15 Synthesis of the novel thienopyridinone compounds and their salts are described in

Scheme 2. Reductive alkylation of substituted or unsubstituted 2-aminothiophene-3-
carboxylate (6) with an aldehyde or a ketone in Step B yielded the alkylated product 7.
Hydrolysis of 7 followed by reaction with triphosgene in Step C formed the highly reactive
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scope or spirit of the invention. -36 WO 2005/121151

PCT/ US2005/ 017121 SYNTHESI S OF NOVEL THI ENOPYRI DONE
wWCONB@INBDS Novel thienopyridi none conpounds of P€TES2005/017121

general structure 1 disclosed herein were synthesized

by the coupling reaction between the

3-(piperidin-l-yl)propan-1l-amne (2) and the ester
anhydPide 85 THRAWA rBR)RWof 8 With Gl maldnkte URdet BiYicdondi¥énin Step D

NO N R3 23 ROHOR/ I NN4HSNOR31 _
led tortepfrmatiiomobihe setox (3, Rut B8, whichnwab deiting iadbe presence of 2 with

ot sBfietttacan Y aBERAA s diRstisd bt bl doFnatiqn o1 g tep F
withHBbMERIR abldt Bsutf a8 hPMeRKIBAY hiiRf) bbednidAdi®s (sddh M rhdleic acid, citric

substituted or unsubstituted piperidine (5) followed
5  acidemd snenimiv atidpbr mblljpthased (snélies spdivuphydriderrad potasgifim terz-

o RSB B S5 5e B BRAY e Se
citrag@é(rﬁ‘i § Egigst{ageﬁ’ﬁwil{bc(g&iﬁ&%@%@a%sigﬁg shlpei r salts are

escri Schene Reducti ve ylati on of
substituted or unsubstituted 2-amnm not hi ophene- 3-

Scheme 2
‘P! Step B P! Step C P!
- ep - ep
Rz‘g/j(lj\o R2 a Rz 7] /&
7 NH, S NH S N"o
R3 RS
6 7 8
R, OH O R, OH O
Step D ) AR Step E ) Q NN
R I Rz Il . H K)—R4
Sy o S o
Rs Rs
3 R=Et 1
Step F R R
ep
— Y SN N I
Ry | H k/_m
S N 0
Rs Salt

Salt Forms of 1

10
Preparation of the key intermediate (3, R = Me) can be alternatively accomplished
by Step G in Scheme 3. Amide formation of 7 with ethyl 3-chloro-3-oxopropionate and
triethylamine followed by intramolecular condensation reaction in the presence of sodium
methoxide effected the conversion to 3 in much improved yields.
15
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carboxylate (6) with an al dehyde or a ketone in Step B
yi el ded the al kyl ated product 7. Hydrolysis of 7

wo odosoeEdl by reaction with triphosgene in St eppd/isrongel7121
the highly reactive -37 WD 2005/ 121151
PCT/ US2005/ 017121 anhydri de 8. Thermal reaction of 8
with diethyl malonate under basic condition in Step D
led to thphbpigmtion of the ester (3, R = Et), which
upon heafing in the presence of 2 with toluene as
sol vent in Steprf aff orded éﬁéw ats free ase?

Salt formation o B/Step ty inorg i
(such as hydr dricracid), organic i as
mal ei ¢ acid, cit®icpNyacid and succi ni ¢ ad™d)NOrso

metallic bases (sucrk as sodi um hydri de and pofq ssium
tert- butoxide) pr I°de the respective |nor%an c id
(hydrochl oride), organic acid (naleate, citra e and
succinate) or netallic (sodium and potassiun) salts.
Scheme 2 0 0 0 RStep BRL Step CR21 OR21 0 Ip-
R2 Sthéine HoldHAeShbligrépatdtion-oDtheREoRY dErivat®e 15t dpSHpR], thester 3
0O RStep ERLOHo\ O RZ H.~~ aR4 2SNOSNO

was Rgst RgnVeateRAs metme@foeﬁts@éﬁvaﬂ% Wh}qﬁ Nngarw eﬁhfqﬁuﬁﬂvewlea"age

wﬂh%e use 0 aijzmc (ﬁlal[ gnd: @5&51 tlé acid at reflux to give the ester 9. Hydrolysis of 9
in Step I followed by amide formation in Step J with 2 afforded the deoxy analog 11in

acceptable yields.

Scheme 4

Ry QM ¢ StepH Stepl
X .
RZM © / I
S N o)

3 R=Et 9

O Ry

0
Ri Step J
AN OH S— - / A /\/\N/\—
Ry 4 | Ra2 | v R4
STNTTO ST SNTT0

] |
Rj Rs

10 11

Iz

Derivatization of the hydroxyl group of 1 can be effected by Step K in Scheme 5.
Treatment of 1 with n-butyllithium at low temperature followed by an electrophile (such as
methyl iodide, ethyl chloroformate and pivalic anhydride) resulted in the formation of

respective derivatives (methyl ether, ethyl carbonate and pivalate).
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10 Preparation of the key internediate (3, R = M) can

be alternatively acconplished by Step G n Schene 3.
wa@\edoda2fier mati on of 7 with ethyl PCT/US2005/017121

3-chl oro- 3- oxopropionate and triethylamne foll owed

by i ntranol ecul ar condensation reaction in the

presence of sodium nethoxide effected the conversion
Schémé 5 n nuch inproved yields. 15 -38 WO 2005/121151

PCT/ US2005/ 017121 Scheme 3 R, O Step G_ R OHOR

Rz%lc)F@H o O SNHSN;%R% 73%1\/9@&5@@4

i ngs repar on ditep edeoxy ‘der j vaifli ve_1

rIN/SIEPS Mﬁgésﬂ\b&e. FQ te to{){ugt\s}\'\'/\_.q4

fre Lfnate deriat |ve mhlch unc- e A OreductiJe¢)

cleavag S5 Wth the use of zinc dust and*gla0|m

aceticacigd at reflux to give the ester 9 Hyfdr ol ysi s

of 9 in Step | followed by amde formation in"Step J

with 2 afforded the deoxy analog 11 in acceptable

yields. Scheme 41 R OHO Step HR OR Step 0 RR2

R2 SNOSNO RRRI3IR=E 9RLO StepJ R, 0 CH

\ -- R R HRa NOS!B;%PLEI

6,7-Dihydro-4-hydroxy-7-isobutyl-6-o0xo-N-(3-(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-

5-carboxamide hydrochloride salt

Step A: Preparation of 3~(piperidin-1-yl)propan-1-amine

A mixture of N-(3-bromopropyl)phthalimide (5.40 g, 20.1 mmol) and piperidine (10
mL) was heated at 80 °C; after 15 min the reaction mixture solidified. This solid was
cooled to room temperature, dissolved in water and extracted with ethyl acetate. The extract
was washed with water, dried over anhydrous sodium sulfate, filtered and concentrated to
yield a slightly yellow viscous oil (4.12 g). To a solution of this oil in ethanol (20 mL) was
added hydrazine hydrate (4 mL); thg: mixture was heated at reflux for 18 h to result in
copious amount of solid precipitation.“ Tﬁe reéc-tEi‘o;l“mi-xturre weis; ?:;).cile':d té fooin
temperature and ether (50 mL) was added. This suspension was filtered and the filtrate was
concentrated to provide the title compound as slightly yellow oil (2.12 g, 74% yield). 'H
NMR (400 MHz, CDCl3): & 2.74 (t, 2 H), 2.37-2.33 (m, 6 H), 1.67-1.55 (m, 6 H), 1.43 (m, 2
H).

Step B: Preparation of methyl 2-(isobutylamino)thiophene-3-carboxylate

To a solution of methyl 2-aminothiophene-3-carboxylate (2.0 g, 12.7 mmol) in
dichloromethane (40 mL) and glacial acetic acid (0.72 mL) were added isobutyraldehyde
(0.87 g, 12.1 mmol) and sodium triacetoxyborohydride (4.0 g, 18.9 mmol). The reaction
mixture was stirred for 18 h at room temperature and concentrated. The residue was

dissolved in ethyl acetate, washed with aqueous sodium bicarbonate solution and with
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R3 R3 10 11 10 Derivatization of the hydroxyl group

of 1 can be effected by Step Kin Schene 5. Treatnent
w@R00d/12d16h n-butyl lithium at | ow tenperature fpCT/O8mA5/017121

by an el ectrophile (such as nethyl iodide, ethyl

chl orof ormate and pivalic anhydride) resulted in the

formation of respective derivatives (nethyl ether,

wate€died oveF Qﬂhgéﬁﬁs a6dupi bRt coddentra®d WOha 0é¥RdubPdil S/hs purified
BCT/ US2005/ 017121 Schene 5 R~ OH O Ste

on a kilica gelNlaskzhgmateprpphy EAUED egl)t,ed with S‘Vq\ptgylp@c@ja]:@ghq;gne tp , afford

EXAMPLE | 5 .
the t%l%fowa#e,s R o]0y G a S LS N DR M
1 0 f12). 3-gol [

OO TGP S1H R TD I QTR (o PR, emD, e
H). 3-(pi peridin-1- yI)propan I-an1ne A m xture of

N- (13- br omopr opyl ) pht hal i m de (5.40 g, 20.1 mmol) and

piperidine (10 1 o nL) was heated at 80 C after 15

mn the reaction mxture solidified. This solid was

Stepd@oPrsganation 06 hisabupérl &t-thieno[ 23 -¢4idi 3 expine-hwatdieneand

B L e o LA
sodifuh! Hy@f o%’deaﬁ@cbagn @cmiﬂoa} @\Qttdr@O L5 lafld sefHanghtl0ynkpvhsiveated at

Vi s€ous . To a solution of this oil in
refluet o2 bland Zoolmi tqyomm@mp@m@a Methanel was rﬁ}m@@@néqr redyced

xt ur e was,.h ef | o) opn
presafS B Ftee i b far e fieblofrastfaletip b it eb BRI T
TanbQ%EHé &. W% 1@073111%1)1) Rad SR pbRITAKSY; tHetreddiidnehiR@ire (/b stirred

was ad Thi s suspensi on was filtered and the

for ¥8i h M(hdlhl’[@@@lth dichloromethane. The organic layer was separated, dried over
anhydrous sodium sulfate and concentrated to provide the crude product as a light brown
solid (2.0 g). This material was used in the next step (Step D) without any purification. 'H
NMR (400 MHz, CDCl3): 8 7.25 (d, 1 H), 6.95 (d, 1 H), 3.79 (d, 2 H), 2.40-2.36 (m, 1 H),

1.02 (d, 6 H).

Step D: Preparation of ethyl 6,7-dihydro-4-hydroxy-7-isobutyl-6-oxothieno[2,3-b]pyridine-
5-carboxylate

To a solution of crude 1-isobutyl-1H-thieno[2,3-d][1,3]oxazine-2,4-dione (2.0 g) in
N,N-dimethylacetamide (30 mL) were added diethylmalonate (2.13 g, 13.3 mmol) and
sodium hydride (0.32 g, 13.3 mmol). The resulting mixture was heated at 110 °C for 4 h,
cooled to room temperature, concentrated to dryness and dissolved in water. This aqueous
solution was washed with ethyl acetate, acidified with concentrated hydrochloric acid and
followed by extraction with dichloromethane. The extract was dried over anhydrous
sodium sulfate and concentrated. The residue was purified on a silica gel flash
chromatography column eluted with 10% ethyl acetate-hexane to afford the title compound
as a slightly yellow oil (1.95 g, 74% yield for Steps C and D combined). 'H NMR (400
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30

concentrated to provide the title conpound as slightly
yellow oil (2.12 g, 74%vyield). 1H NWR (400 MHz,
weDEil21158 2. 74 (t, 2 H, 2.37-2.33 (m 6 H), BCBUSHoF617121

(m 6 H, 1.43 (m 2 H). 20 Step B: Preparation of

met hyl 2- (i sobutyl am no)t hi ophene-3-carboxylate To a

sol ution of nethyl 2-am nothi ophene-3-carboxylate (2.0

CO@LY ' iophih.or ayet Amne 2 (H03 b d,and), o acial1 H),

hﬂa%ég%?%)ggggi%hagg’ﬁE)wmereyggge iggbutygalde%yde @ )
1.46((9 387), 0.9812, A HyydlS) mdn2PG@ddidn: t r i acet oxybor ohydri de

(4.0 g, 18.9 nmmol ). The reaction 25 m xture was

stirred for 18 h at roomtenperature and concentrat ed.

The residue was dissolved in ethyl acetate

€ washed
Stepvi:t Prengragerust @Miilabfﬁr@ri‘lclaidma?-@%ﬂyhéwéﬁ-Mwﬁ%“(m%P?rFfﬁnzlzl0
WO 2005/ 1 PCT/ 17121 water, dried over
yl)pré’ﬁﬂé@f%‘ﬁ @f%%, 2‘? msel]#!? %rtgg%{%élz concentrated. The
r el fuahreQiflethyRs, 7RUAYdrbedhydsxya7-$idbusa-6gelotit@sd,3-b]pyridine-5-

chromat ogr aphy columm eluted with 5% et hyl
carbaxdbtat(@ fge R 3denmol) a3 (wiperidinHey)ropan- LemRa (98 mg 08 mmol) and

tolu%{qL(?E %Jéé(\%a%hlegt\évd %lc %%6 %(a %&M& <‘6(%(1%i t‘{gg‘ggnll téﬂ)yﬁ% 4§og?fent was
remavedundsr RBudeprebsiibe; the réfdudWaslpurified bnQiksikich geb flagh H) .
Step C. Preparation of

chrofnaitesgyimtyydoluinkh elutedrioitie 3% mpthanddidishderomstiang tajpfferd the title

i xt f methyl .
compoiidsesARAEIS AlbYR AT SpFhaioldle aFLIYR (409 B2, CRCI: §1020 (or
s, 1 W%\sﬂ (.38 ‘%9' B9k Ry Of o5 116> (D239, 9.49?.34 ﬁ@ifFi ), mgnfs g%% H),

hanol (10" nl) was Heated at o refl ux
2.402nt) 1eH0)) 20061381 (th,o8 HYOhO® GiyeeipMS:an/ecH02 (ST ) was
removed under reduced pressure; the residue was
diluted with dichloronmethane (10 nL) and cooled to O
C. Triphosgene (5.85 . ) was

( , 19.7 mp added . ...
Stepgfor Preppiatisof 6 feibsire dribydransx -oBuUE Sor VA @ inpifing

h and.di | wi $.h di chl t anic | ayer
gD igiert Hp e d SeR AT ARENOHAE L 300 B LY

and LOMETIN SHETL AT dR-Phivaiox i Teisetutples-px GG (phseridin-1-

l'ight brown 15 solid (2.0 g)..This material was_used
yl)prapyb)téenoé.B-HpwpslinstwarboxamideBdd. 2 My 8prmpbiie dichlgsomgthane (0.2

ng'v'é’a'fsga%égg hgé?zplgencc@%lgééz(_og%%ﬁnéﬁ%ﬂwﬁ 119 ghggm(ig dj_%l‘l?ﬁ%ther). The
reacibf Fhilburd b RBME }JuAY ilinediately. Additional amount of diethyl ether was

et hyl 6, 7-di hydr o- 4- hydr oxy- 7-i sobut yl - 6- oxot hi eno[ 2, 3-
adddy] toyoaisti mere spid prasaniaey éh@se precipitates were collected by vacuum
filtration, washed with ether and dried to give the title compound as an off-white solid (0.11
g, 92% yield). "H NMR (400 MHz, CDCl3): 6 7.39 (4, 1 H), 7.11 (d, 1 H), 3.96 (d, 2 H),

3.60-2.25 (m, 8 H), 2.19-1.79 (m, 8 H), 0.99 (d, 6 H); MS: m/e 392 (M+H").

EXAMPLE 2
6.7-Dihydro-4-hydroxy-N-(3-(4-methylpiperidin-1-yl)propyl)-6-oxo-7-propylthienof2,3-

blpyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for

Example 1, except that in Step B isobutyraldehyde was replaced by propionaldehyde and
-42-
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To a solution of crude
1-isobutyl-1Hthieno[2,3-d][1, 3] oxazi ne-2,4-dione (2.0
w@o0sn21188 N- di et hyl acet am de (30 nL) were addedr/us2005/017121

di et hyl mal onate (2.13 g, 13.3 mml) and sodi um
hydride (0.32 g, 13.3 mmol ). The resulting m xture was
heated at 110 C for 4 h, cooled to roomtenperature,
that 4PSLBH 3@515&1'(11@ 10§1ypR615ch- BaghikH \S&Qeﬁﬁded By 3@4-giethylpipsridin-1-
aqueous 25 solution was washed with ethyl acetate,
yl)propentilfaneigewi t h concentrated hydrochloric acid and
foll owed by extraction with dichl oronethane. The
extract was dried over anhydrous sodium sulfate and

concentrated. The residue was _purified on a silica ge
Stepr B RFePagalion ﬁﬁf@&%ﬁr(yr%faaﬁ%éé‘ﬁaw@ae%wb%%t%t hyl

ace r tyi

o BTGRP R LG b0k, 1 ) 8 BRP P 588, 3,320 (m. 2
H), D75 erib2 Bpd).00 #HBMYR (400 - 41 WO 2005/ 121151

PCT/ US2005/ 017121 Mz, CDC13): 6 7.32 (d, 1 H), 6.90

(d, 1 H, 4.49 (q, 2 H, 3.90 (d, 2 H, 2.49 (m 1 H),

1.46 (t, 3 H, 0.98 (d, 6 H; M5 me 296 (MH+). Step
StepEC: Prepaeatiah o6 h-pwbpyl-1H-thieno[2,3-d][1,3]oxazine-2,4-dione

6, 7-di_hydr o- 4- hydroxy- 7-i sobut yl - 6- 0x0- 3- (pi [.d]

°1 SR (408 PG e 32 6 gt & Bt e b b WS (n, 2

' of et hyl

H)’g'l,();-glE)"r?%/‘)clro-4-hydroxy-?-isobutyl-6-oxothieno[2,3-b]pyr

i di ne-5- carboxylate (0.1 g, 0.34 mmol),

3-(piperidin-1-yl)propan-l-amne (96 ng, 0.68 mmol)
SteDY Prégl4iRRR el Hy)dimﬁﬁom%t&&qaé-oiw-ﬁoﬁﬁﬂﬁ&dgz,a pyridine-5-

cooled to room tenperature. Sol vent was renoved under
carboggllateed pressure; the residue was purified on a silica

el,_fl ash ro r \ I | ut ] 3%
ot HABIK OB SRR oo i S PV A% @rimuagr .2
colar [ : . 0,1 +NVR (400
A e S N R it A b
(d, 1 H), 3.92 (d, 2 H), 3.49-3.44 (m 2 H), 2.90-2.78
(m 6 H, 2.40 (m 1H, 2.20-1.38 (m 8 H), 1.00 (d,
StefPEHPrep¥RitiofTo€ 6,379@h§ch‘djﬂfhydrd@-ﬁtﬁ3R4Ehetﬁylpﬁﬁfidiﬂ-plyl)pfop_yl)-&oxo—
6, 7- di hydr o- 4- hydr-oxy--7-1 sobut yl --6- 0xo- N- ( 3- (pi peri-din
7-propylthienqb2 dpiipyridineAshrbosamideyr i di ne- 5- car boxani de

hyd of i I i i on
6, 7} {‘f&gi\’lﬁ%u@@)?b f@g@h%r;?r 1§D,7.38 (&3 G 4R, 400
. 41-2.39 (m, 2 H), 1.99-1.20 (m, 9 H), 1.01 (t, 3 H),
@ %/H’p%%op(q’ )zt}%)f %r?g[(%l,’ CZSI%)] %J;/lrlizd?i’gn(e- 5- c?ar boxanmi ée’ (O.)ll_ ( )
0.9Gy(d, 8 ID8Mfot/ 392 (Mdi-ER).or onet hane. (0.2 nl) was added
hydrogen chloride (0.6 nL, 0.6 nmol, 1.0 Msolution in
diethyl ether). The 20 reaction m xture becanme cl oudy
i mredi ately. Additional anount of diethyl ether

StepHd Beepeestion of 6, 'ndihedredi-helrgred @t (¢anstyipedgel -ylypropyl)-6-oxo-
7-p1%£>§1?1iﬁgrilot [Qb-ebﬁp%c'i’ige-gpclalrb%%l%gde%d}[&%%lﬂﬁe salt

'H NMR (400 MHz, CDCls): § 7.39 (d, 1 H), 6.98 (d, 1 H), 4.05 (m, 2 H), 3.60-3.50
(m, 2 H), 3.59-3.00 (m, 2 H), 2.69-2.59 (m, 2 H), 2.30-1.50 (m, 9 H), 1.02 (¢, 3 H), 1.01 (4,
3 H); MS: m/e 392 (M+H).
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filtration, washed with ether and dried to give the

title conpound as an off-white solid (0.11 g, 92%
w@Qe@bsd)11stH NVR (400 MHz, CDCl13): 8 7.39 (d, 1p¢&d/psS2003/d17121

(d, 1 H, 3.96 (d, 2 H, 3.60-2.25 (m 8 H),

2.19-1.79 (m 8 H), 0.99 (d, 6 H; M nle 392 (MHt).

25 EXAMPLE 2 ti 7-Di hydro-4-hydroxy-N-(3-(4-neth

| pi peridin-1-yl)propyl BAMRI-F 3pr opyl t hi eno[ 2, 3-
b]pyrldlne 5 carboxanld ﬁyarocﬁlorlde salt The title

O Py A % | idine-5-
outI|n d.far 3 E arrple 1, except that in Step B

s repl aced by propi onal dehyde and
-42 WD 2005/ 121151 PCT/ US2005/ 017121 that in Step E
3-(piperidin-1-yl)propan-|-am ne was repl aced b%
3- [The title hympomtwm synthesiged pr pgimilal mamnerdo tet eptliped for
Prepar at i o
Examblen gP At )Sttm %ﬁﬁ?@ﬁ@%@%{%m Fepiased by @RI t50
NPE CDbC13): 8 7.00 (d, 1 H, 6.19 (d, 1 H, 3.80 (s,

3.20(m 2 H), 1.75 (m 2 H, 1.00 (t, 3 H.

Step% e?%?BataPPﬁBfﬁ“%mﬂ’ g? 5%3’13]“[“1")3?0 e AR e 1H MR
( 4@ﬁNtttDR (46@@1;3% CISCE) %27 01|3_||§d 1 }m 6. 1@ (821 19, 3.80 t:l) 3 Hg_, 908 (g, 2

3 H
H), Pefad dl)i on of ethyI
6, 7- di hydr o- 4- hydr oxy- 6- oxo- 7- pr opyl t hi eno[ 2, 3-b] pyri d
i ne-5- carboxylate 1H NMR (400 NFB CDClS) 6 7.33 (d,

Steplcgére@ﬁrtaﬂznﬂf 1-e YAéf%énen@[iél d]é %iixa(ztme %ﬁiﬁonelvs 1r5ri 2)

| af
éﬂﬁtﬂzmﬁtfﬁs TR B AP oL e it 2
H). pyI) 6- oxo- 7-pr opyl t hi eno
[ 2, 3-b] pyri di ne-5-car boxam de 1H NVR (400 WMHz, CDC13):
8 10.20 (br s, 1 H, 7.38 (d, 1 H, 6.97 (d 1H,
4.00 20 (g, 2 H, 3.50 (g, 2 H, 2.92 (m 2 H,
Step?D4 Prépasioprof ethyHp,7-dibgBo-1-lyl¢dhydoxy-6- olcot}ner(ol[Z 3] pyridine-5-

0.90 (d, 3 H; M in/le 392 (MH). Step F. Preparation
carbgf;ylate

gyli X0 Aty 458,18 4,34 (41 BYREPEED A7 b, IRUA4 (g, 2
H), 74[7“('@9)1{)1; idorin B3 MS:py/e 28D (- HaCar boxam de
hydrochl ori de salt

carb

Step E: Preparation of 6,7-dihydro-7-ethyl-4-hydroxy-6-oxo-N-(3-(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-5-carboxamide

'H NMR (400 MHz, CDCls): § 10.20 (br s, 1 H), 7.40 (d, 1 H), 6.94 (d, 1 H), 4.19
(q, 2 H), 3.45 (g, 2 H), 2.40-2.29 (m, 6 H), 1.90-1.31 (m, 8 H), 1.40 (t, 3 H); MS: m/e 364

(M+H.

Step F: Preparation of 6,7-dihydro-7-ethyl-4-hydroxy-6-oxo-N-(3-(piperidin-1-
yl)propyDthieno[2,3-b]pyridine-5-carboxamide hydrochloride salt
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25 1H NMR (400 MHz, CDC13): 8 7.39 (d, 1 H), 6.98 (d,

1H, 405(m 2 H, 3.60-3.50 (m 2 H), 3.59-3.00
w@eqos22#p1 2.69-2.59 (m 2 H), 2.30-1.50 (m 9r¢&¥/pSHboHR17121

(t, 3 H, 1.01 (d, 3 H,; M5 me 392 (MtH+). -43 WO

2005/ 121151 PCT/ US2005/ 017121 EXAMPLE 3

7-Di hydro-7-eth

ydﬂﬁm?@omﬁtmw@'y A1 0d, 1-H), orsa@y | Hyhd.e904,2, B),18]49-3.32
pyri di ne- car boxam de hydrochloride salt 5 The tltng

(m, 2 6Hpddhd. e, $yi), Re¥- 248 (nnd &)s1 AP (tad FhaNtsrm/e 864 M H).
outlined for Exanple 1 except that in Step B
i sobut yral dehyde was repl aced by acetal dehyde. Step
B: Preparation of nethyl
2- (et hyl am no)t hi ophen&&é%ﬂa&ﬂyl ate 1H NWVR (400 MHz,

g@ridé’ -g%})%ﬁpgﬁ-d&otﬁcﬁg[a,&

b]ps@i;dirﬂe-ﬁk,ﬁibbbxéxhidbmiy,&tmﬁlbﬁae délt 1, 3] oxazi ne- 2 4-dione 'H
NMR (400 MHz, CDC13): 8 7.32 (d, 1 H), 6.93 (d, 1 H),
4.01 (q, 2 H, 1.42 (t, 3 H). 15 Step D: Preparation

of ~et h)
o, 735 thlpBP9 pgh Sphsiped i  simlaspmacrfp ghf ogylined fo
E 163 b@ﬁivinéﬂt EH- ridfi0- aRCdmine vas F éceﬁdm
Xaﬂ@ e;g@g @p,d}lﬁﬂz(q ygﬂpllz—?)p414zeq Zelﬁl—l) 4
3- (41ma1?1yl(pupen:§m-|} yl)pr&p@n(ltam@ew MS: mle 290 (MtNa). 20
Step E: Preparation of
6, 7-di hydro- 7- et hyl - 4- hydr oxy- 6- oxo- N-(3 (pi peridin-|-

o L AN 2o P LR L 08p POE n B
. 5 (q, 2
sDpfprgh- &Q%tih(eh%[z "éﬁ'ﬁ“%“%os %arg%m’?hdés I(-|;q, S (t, 3 H;
MSlHrNMRj@@)O 7MHZ(®EH)}) H1@P0 Bor P EPAT AT (&l 1), 6. 95d(d 1 H), 4.17
I O- eth eril di

A Mgp{g iy 301, 3By é&?f@f a$hel Sarlsiniaiaad. 138 &3 i, 092
(@, USRS SAepRal). - 44

Step F:” Preparation of 6,7-dihydro-7-ethyl-4-hydroxy-N-(3-(4-methylpiperidin-1-
ypropyl)-6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

'H NMR (400 MHz, CDCl3): § 7.39 (d, 1 H), 6.94 (d, 1 H), 4.20 (q, 2 H), 3.49 (m, 2
H), 2.98 (m, 2 H), 2.45 (m, 2 H), 1.98-1.25 (m, 7 H), 1.40 (t, 3 H), 1.00 (d, 3 H); MS: m/e
378 (M+HM.

EXAMPLE 5
6,7-Dihydro-7-ethyl-N-(3-(4-ethylpiperidin-1-yD)propyl)-4-hydroxy-6-oxothieno{2,3-

blpvridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for

Example 3 except that in Step A piperidine was replaced by 4-ethylpiperidine.
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WO 2005/ 121151 PCT/ US2005/ 017121 1H NWR (400 MHz,
CDC13): S 7.41 (d, 1 H, 6.95 (d, 1 H, 4.19 (q, 2 H),
w@2e9A31182 (m 2 H), 2.41-2.31 (m 6 H), 2.00-BCHOSI0$/017121

8 H, 1.39 (t, 3 H; M nle 364 (MtH+). EXAMPLE 4 5

6, 7- Di hydr o- 7- et hyl - 4- hydr ox

- (4- met hyl pi peri din-1-yl) propyl)-6-oxot hi enof 2, 3-

b] pyri di ne-5- car boxani de hydrochloride salt The title

conmpound was synthesized in a simlar nmanner to that
Stepo‘m Prapexatibn of 3ﬁﬁaﬂmlmp@1@xdeﬁdiprpml1amua ep E

3 (BRI E N aPCER A P Bl P €, 27233 (n. 210,

f a 119N 63-1.61 4H),1.27-1.15 5 H), 0.88 (t, 3 H); MS: m/e 171
1891§§g{l’h H?o 7- et hy(llm4 h)ydroxy (mS- )-rret?wyl pl)perlic?len-

(M+I[-I—+)yl)pr opyl ) - 6- oxot hi eno [ 2,
3-b] pyri di ne-5-carboxam de 1H NVR (400 MHz, CDC13): 6
10.20 (br s, 1H) 737(d 1H) 6.95 (d, 1 H), 417
15 (q, 2 H,

StepH§:, Pmp@@tmn 9@6,(7rﬂ1hygir91)7 ethyl@ér(%ﬂ eél%perg?ngi-ylxpaop@ ~44prydroxy-

6- oxgﬁ?ertﬂ[ﬁﬁéﬁgﬂgi&{lﬁgﬁﬁb%%‘gr ox;rjr ill-oaz gt I(ZnngI hyl pi peri di

HNMRS4OOMHZ CDCl): 81020§brs 1 H), 7.37 (d, 1 H), 6.95 (d lH) 4.15
yI ) propyl ) - 6- oxot hi eno[ 2 b] pyri di ne- 5-car boxanmi d

Mﬂﬁo‘tﬂﬂ(hmﬂ Hp 394 (m, %H)lﬂ IUNER, 2490 2671 2TOa1BH), 18397(t3©H) 0.89

4.20 , 2 , 3.49 2
(t3,(11;)'1\/§8 @S@%M&f) 245(m 2|(—|;q, 1.523-1.25($nm7 H) ,

1.40 (t, 3 H), 1.00 (d, 3 H:; M me 378 (MH+).
EXAI\/PLE5256

s SR N SO s

6-oYEl e D 3B psedinelstcatbisatnidd lgrd@mimmdaWas synt heS| zed
in a simlar manner to that outlined for

excHd%Il\/I&(eﬁOOlMH&@i@CA) 1t PP (dilnd), kel (ﬂeblHéc‘béIS Eﬁt 2 H) 3.50 (m, 2

i S5 R RNRT 5 B 0. 7110 GPYPARHATH 3 095 310y s e

392 Il yl pi peridin-1-yl)propan-|-amne 1H NVR (400
M%l?;) 6 2.93-2.89 (m 2 H), 2.73 (t, 2 H,

2.37-2.33 (m-2 H, 1.89-1.83.-(m 2 H), -1.69-1.61 (m
4 H, 1.27-1.15 (m 5 H), 0.88 (t, 3 H: Ms me 171 5
(MrH) . EXAMPLE 6

6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(pyrrolidin-1-yl)propyl)thieno-{2,3-

blpyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for
Example 1 except that in Step B isobutyraldehyde was replaced by acetone and that in Step
E 3-(piperidin-1-yl)propan-1-amine was replaced by 3-(pyrrolidin-1-yl)propan-1-amine.

Sep B: Preparation of methyl 2-(isopropylamino)thiophene-3-carboxylate
'"H NMR (400 MHz, CDCL): 8 7.00 (d, 1 H), 6.15 (d, 1 H), 3.80 (s, 3 H), 3.51 (m, 1
H), 1.30 (d, 6 H).
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Step E: Preparation of
6, 7-di hydro-7-ethyl - N-(3-(4-ethyl pi peridin-1-yl)propyl

w0 2005hydsoxy- 6- oxot hi eno [ 2, 3-b] pyri di ne- 5- cap@Dxszo0siel 7121
1H NMR (400 MHz, CDC13): S 10.20 (br s, 1 H), 7.37 (d,
1 H, 6.95 (d, 1 H, 4.15 10 (q, 2 H), 3.48 (m 2 H),
3.00(m 2 H, 2.50(m 2 H, 2.00-1.20 (m 9 H), 1.39
(t, 3 H, 0.89 (t, 3 H; M5 me 392 (MtH+). Step F:
Preparation of

Step &: 7Prgpargtenof7L-sopydpy Nt f3hienol; i [pidpesazaiert- 4-4anepr opy|

by Mﬁﬁ?‘%ﬁéﬁ@% DR TR oR e T8 @ g 61 a6

g (d 1 H, 6.96 (d 1 H, 418 (g, 2 H, 3.50 (m 2
H, 3.05 (m 2 H, 2.52 (m 2 H, 2.02-1.24 (m 9 H),
1.41 (t, 3 H), 0.95 (t, 3 H; M me 392 (MH+).
EXAVPLE 6 20

Step®:7 Pip e 6R offcthys, ity drd-3 A taxyl 7-BopropyNe-oRethizno[234 d
in-1-yl)propyl)thieno-[2,3- b]pyridine-5-carboxam de

b]pyhylmeécmr Wdesalt The title conpound was synthesized

| ARSI B CHLESS AL TR b o .

0 P 25 E
H), gg%gl ggl f\gﬁsﬂ%@%ﬁ) g\(lorpl?r)] | -am ne was replaced by
3-(pyrrolidin-1-yl)propan-I-anmne. Sep B: Preparation
of nmethyl 2-(isopropylam no)thi ophene-3-carboxylate 1H
SteplBYRPA Q@thrBf 6,FLaH R o-48hydrdX3-T-ikopiopl-6-o&o 16 (3-Ghyrblidjn-1-
3.80 351(m1H()1130(d 6 H. -46 WO
Yl)P@@MBVhleZlPﬂ[Q@ dgoomyr Step C. Preparation of

1-4 PY, . ' T di

iR MIL L6 kot 1 PEFAO R iy §0RT6, [, 410
(br, £ ;fb?s.Sm(q,lz 1), 2.65-538 (1€, 6 6D), 1H8-180Sug 6 1D, 1166 BDj MAS: m/e 364

0
(M+EEWy| 6, 7- di hydr o- 4- hydr oxy- 7- i sopr opyl - 6- oxot hi eno[ 2, 3

- b] pyridine-5-carboxylate 1H NVR (400 MHz, CDC13): 6

7.38 (d, 1 H, 6.91 (d, 1 H, 4.44 (q, 2 H, 1.60 (d,

6 , 1.42 (t X :
Step F: F?eparation ot( 6 ’7-d31?hy':9r0—4-|\f15ydroxy—7 1sopro&)|v{|-'6_|)oxog]\9(3 (pyrrolidin-1-
yl)propyl)thieno-[2,3-b]pyridine-5-carboxamide hydrochloride salt

'"H NMR (400 MHz, CDCls): § 10.40 (br s, 1 H), 7.40 (d, 1 H), 6.98 (d, 1 H), 3.90

(br, 1 H), 3.50 (m, 1 H), 2.40-2.15 (m, 4 H), 1.97-1.45 (m, 10 H), 1.62 (d, 6 H); MS: m/e

378 (M+HM).

EXAMPLE 7
6.7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3-(piperidin-1-yDpropyl)thieno[2,3-

. blpyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for
Example 1 except that in Step B isobutyraldehyde was replaced by acetone and that Steps C
and D were replaced by Step G.
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Step E: Preparation of
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo-N- (3-(pyrrolid
WO peosA2ME) pr opyl ) t hi eno-[ 2, 3-b] pyri di ne- 5- car bBXEDBZIE5/017121

"H NWR (400 MHz, CDC13): 8 10.30 (br s, 1 H, 7.40 (d,

1 H, 6.96 (d, 1 H, 4.10 (br, 1 H, 3.50 (g, 2 H,

2.65-2.58 (m 6 H, 1.98-1.80 (m 6 H, 1.61 (d, 6 H);

M5: nle 364 15 (M+H). Step F: Preparat|on of

6, 7- di hydr o- 4- hydr oxy- 7- i sopr opyl - 6- oxo- N- rroI [ d
StepiCh- Prepgnaynpn obweglwh@énbh)[dzo 3= TDFWWrHFﬁ‘?EI%’YE

g]'nr chl orl TI% salt 1H NVMR (400 VHz, CDCl13): 8 10 40
blpypfineg-cabopylate “10 (g 1 H), 6.98 (d, 1 H), 3.90 20

( bTo aJsoiﬂ}uon%f ﬁ@t}(ﬂﬂz (isobﬂogyﬁnﬂﬂoe)&u&ﬁieﬁlm3 (ﬁrlbleylate (3.50 g, 17.6

378
mmdl)\/lhhﬂ'lc)hloﬁmﬂﬂnﬁ (5'0 61L7 afty) ﬁﬂ} drege adclwldn@thylamme (5.33 g, 52.8 mmol)

oo 2 R B BB 0 AR b By ve

Warrﬁ%]cf {oGo6ATRS {:}q %tlﬁ%di‘ Fhresi, %8ﬂcén&a@d%hmdi@61v6@ﬁﬂﬁhylta@etate
at outlln Exanpl e ‘1 except that in Step B

Thisisshitioh yraa lvmmdiwﬁhmtarecmmr mﬂlydm@nélumwlfatmnd concentrated
St C d D |
to afﬁgg g?df.gclrfg%ﬂps V\%%%é&g)p @2 %fz'llso %{0@&% s ﬁSé%vgrlglnileé%ang (40 mL)
at I‘OH%lt t@%#)gra?urg W%Yéj%cﬂeé ﬁ%ﬁ!}ﬂg Ldpideek 99 Qécﬁﬁ%' m&a@@oﬁm 6'3 3- rhﬁlol) in
car box hyl

pyri di ne- | ate To a sol ution of
portidng§ b& @satro@momm a (gmtha efibenAfi8r tharabdditiph atas c@mpme ghe reaction

17.6 h
o CoP kb b o (0 el e o
res1<ﬁ.1tﬁ h¥ds d?ss?fyeg E&wﬁfe?%ﬁ@fé%ﬁftlﬂgaéﬁni)ﬁ wab wiishedBwith B1¥RIoremethane,

reaction mxture was to roomtenperature,
acidBtddrwiettlcdneent2atéd] hydbodhdoria @t dehdendradied suthvesllyl asetetehylThe extract

acetate, This_saolutio s washed th ter q‘h
was welaeda\mw@@asdrse&ﬂve S Sodia secmtParauay The
res1 ?cﬂ% @as%&%stﬁﬁ?ﬁ@ o étﬁér' id %ﬁ'ofd?’ﬁlé G118 kompBuRl SO B Vhite

I's resl ano at “room
sohd @nspmg,an% @el&)r éHalMROMO(D .S 51117 }CE@13) FEII é& 84 (9fl Bpdi3dd, 1 H),
ons so as to all ow

691f(ér1§1)g‘b§3 ('@ 1@94{&1 (%ﬁ\ﬁt}b 116ﬁéga€{i]té t| on was conpl ete,

- the reaction mxture was heated -at reflux for 18 h,
cool ed to roomtenperature and concentrated. The

s AR o B M BB s bR Bt G
yl)propyl)tlueno[2,3-b]pyndme—S -carboxamide

"H NMR (400 MHz, CDCls): 610.21 (brs, 1 H), 7.40 (d, 1 H), 6.90 (d, 1 H), 3.48
(m, 2 H), 2.45 (m, 6 H), 1.40-1.90 (m, 8 H), 1.41 (d, 6 H); MS: m/e 378 (M+HD.

Step F: Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

'H NMR (400 MHz, CDsOD): § 7.40 (d, 1 H), 7.20 (d, 1 H), 3.60-2.95 (m, 8 H),
2.18-1.40 (m, 8 H), 1.61 (d, 6 H); MS: m/e 378 (M+HD.
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acidified with concentrated hydrochloric acid and
extracted with ethyl acetate. The extract 15 was
woa@kaeiigi t h water, dried over anhydrous sodi ureEUBioat/e17121
and concentrated. The residual solid was
recrystallized fromether to afford the title conpound
as an off-white solid (1.92 g, 41%yield). 1H NWR
(400 MHz, CDC13): ~ 13MLﬂsl—|) 7.33 (d, 1 H),
6.91 (d, 1 4. 83 T H, 4.01 (s, 3 , . 1.63 (d,
6 7-[61hbﬂro(@-hy®p£z}7ﬁsom -,;N £3-{[4ymetlsylpiperidin-1 -VDD';'I())DVD-6-OXO&IICHO[2,3-
" I =1 sapropyl - 6- oxo- N- ( 3- (pi peri di
b SHUES =] pyri di ne-5-carboxam de 1H
NI\/R(4OOI\/Hz CDC13) 6 10.21 (br s, 1 H) 740(d 1
H, 6.90 (d, 1 H), 3.48 (m2H),245 H)1
zme ﬂ1t1® eomp@urﬂ Whs, synthedizediin %sm)lar wBnngrip thasm ined for
. St.e ti
Exargpip i BatAn Ny Ry PeT P -OpeP R BB '3 PRl Pt
r by _ 3- b] pyri di ne- 5- car boxam de
meﬂﬁ'fd?%%ﬁ%r’? ot SALZ, 5 (400 Mz, CDBOD): 8 7.40 (d,
7.20 (d, 1 H), 360295(m8H) 2.18-1.40
(m 8H) 1.61 (d, 6 H; M fn/e 378 (MH+). -48 WO

Step@oﬁieg&aﬁ&lomldgﬁml@ﬂi@ﬂ -iSEARL-F-(8-(8-methylpiperidin-1-
7- Di hvdr o- 4- hédr oXy-7-isopropyl - N ( 3-

YDPWPMI“@NQ@IQ@?[ érl?ﬂPIﬂdI?P PrreEEIdR oxot hi enof 2, 3-

t| t M@B@h@ﬁ@@%%s. z@’g%hnﬁz( ﬁ%nfqalltﬂ Zd 1 H), 4.50

(br, iﬁiﬁts 20l Angd 2f1@1’ 29@@@3} T4BRC2RL), 1.betl. 81«@4@) E.64-1.62 (m,
3-(pi peridin-| propan-|-am ne was replaced by 3-(4-
8 Hp3Byll.26 (mp, eH), d]Shl (IL?IH)pMﬁG ma392 (M&H he. Step E:
Preparation of
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - N- ( 3- (4- et hyl pi peri
din-1- 10
StepyT:) Brepration of &Fwtilnydeprd iy dsoy BisopeapslsNVe3d4rpeikydpipgading] -

6 (d, 1
yl)pﬁ})'v%) %tﬁo[%%%dlgg 51&6&9(21%3% ﬁydsr,acé{ga%deﬁ?ﬁ m(
;l) éﬁﬁ\iﬂ%@do MHE)CDRILED (z 16 @JrlsD 1 Hi), HB391(b83; (H]) 7436-lid,, 1 H),

694 1 REA M OB WAHOIT (05 SP0R B.2. 57 e B 2o66-0760 (m, 2 D),
2,355 35 (LY 8% fo. D Q% e, 1 KOREOPH), 164 B 64T RIOBNERS BRAS: me

392)(M)+@1’*§>pyl) 6- oxot hi eno[ 2, 3-b] pyri di ne-5- car boxam de
hydrochl ori de salt 1H NVR (400 MHz, CDC13): 6 12.16

(br s, 1 H, 10.39 (br s, 1 H, 7.36 (d, 1 H, 6.96
(d, 1 H, 4.50 (br, 1 H, 3 .55-3.47 (m 4 H),
3.06-2.97 (m.2 H), 2. @BXAMPLES 2 H),

6.7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-( 4-(trifluoromethyl)piperidin-1-

yDpropyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for

Example 7 except that in Step A piperidine was replaced by 4-(trifluoromethyl)piperidine.
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30

2.35-2.25 (m 2 H, 2.10-1.97 (m 2 H, 1.80 (d, 2 H),
1.64 (d, 6 H, 1.04 (d, 3 H; Ms: me 20 392 (M-H+).
WEXNSRLHESD 6 PCT/US2005/017121

7- Di hvdr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo-N- (3-(4-(trifluo

romet M ) pi peridin-1- yl)propyl)thieno[?2

3- bl pyri di ne-5-carboxam de hydrochloride salt 25 The
SteptAt PRpSAABRYNY- (W&fﬁ%fﬁrﬁ&ﬁﬂ%@ﬁeﬂdinﬂ ﬁLprIbaiif-l-mﬁt[ber to

hat outlined for except t in St%f
p| HE NMRr(E00ASHz, eﬂi])@]e)adi BHY5-3.69 (m, 2 H), 3.04-3.00 (m, 2 H), 2.77-2.73

(., ¥ }%%é%é%k%ﬂ‘%t D1 208 B8 Bt ) 167°m00 (210,

| uor onet hyl ) pi peri di n-1-yl)propan-1|-am ne 1H
127ﬁb§ﬁlﬁﬁ% , CDC13): 6 3.75-3.69 (m 2 H), 3.04-3.00

L 2.77-2.73 (m 2 H), 2.42-2.38 (m 2 H),
202197(m 1 H, 1.89-1.78 (m 4 H), 1.67-1.60 (m

Step@ "ﬁ’reparjatlgﬂ oit6 23dikybro-3-tydroy- Bisdprdpyl-RL@p@F at i on of
7-di hydr o- 4- hydroxy 7-i sopropy

(tnﬂ(ubrqmdth:y:l)mmﬂmyll )sé)ppml)dﬁiﬁxqﬂl;ﬁnpb?r %rﬁiawmeo%émhpémpz
o B (B0 MREERCIER fHfso ¢y MR E37 (1. B ) 1,58 3.8
(dd, %d,’q;l& 3%?1% ?{) 0344 ﬁ\ 28 Fﬁ 053 7%A(n{ 7,H)2 1*1)3»1 83 @ﬁ 211—1381 63"(d 6 H);

MS4%4@M{MH)H)Step F: Preparatl on of
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- (4-
(trifluoromethyl)piperidin-1-yl)propyl)thieno[2, 3-b]py
ri di ne-5-carboxam de hydrochloride salt 15 1H NWR
Step(2:0Breprtatiocpts.Fydihysirg-Adsydpexy-T-isqpropyl-6-oxogV-(3-(49) , 3. 71

o omgiy g tafl -Gty fo okl o
saltH) MS: me 446 (Mrh). EXAI\/PLE 10 20 6
- Di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- (3- (4-(ne

' I@MRO@@QIMHZ,@DC&D 7135 8 DAY Ot Sach 31 (G, 2 7, 355 (t b 2H), 3.04

SPGB 8, DA o5 3816, T i g 4

ov-igrgt outlined for

EXAMPLE 10

6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(4-(methoxycarbonyl)piperidin-1-

yvl)propylthieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for
Example 7 except that 2 modified procedure of Step A was used in which piperidine was

replaced by methyl piperidine-4-carboxylate.

Step A: Preparation of methyl 1-(3-aminopropyl)piperidine-4-carboxylate
'H NMR (400 MHz, CDCL): § 3.68 (s, 3 H), 2.93-2.85 (m, 2 H), 2.73 (t, 2 H), 2.39-
2.35 (m, 2 H), 2.32-2.27 (m, 1 H), 2.01-1.88 (m, 4 H), 1.80-1.60 (m, 4 H), 1.34 (br s, 2 H);
MS: m/e 201 (M+H).
-50-



Exanpl e 7 except that a nodified procedure of Step A
was used in which piperidine was 25 replaced by
woreaolsk11pi peri di ne- 4- carboxyl ate. Step A Pr epB€RHUSING/017121

of nmet hyl 1-(3-am nopropyl)pi peridi ne-4-carboxylate 1H
NVR (400 MHz, CDCl13): b 3.68 (s, 3 H), 2.93-2.85 (m 2

H, 2.73 (t, 2 H, 2.39- 2.35 (m 2 H), 2.32-2.27 (m

1 FD 2.01-1.88 (m 4 H, 1.80-1.60 (m 4 H), 1.34 (br

s, 2 H; 30 M: in/le 201 (MtH+). -50 WO 2005/121151

Stepmnamoam oﬂ(ﬂzilhydsvéphyéromyr%psapmbh’ @f(4-

G R i R S e

bﬂ%W 004061\@12%‘1?@@@ R'ﬁzslqdr Bl’\ﬁ{g@@s E‘d"zl,H)C@@]Q)l 18),4.50
(br, 5H)b3 67 (s, B)H), 3. 5073 £53(m32 H) 2. 934-5@7311143 Hp-43 (H2,H), 2. 32 2 26 (m,

PSR X ROTEE Len

H; M5 me 436 (MrH+) Step F: Preparation of
6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- (4-

sten'15y PR S bo Y AR L o iR BRI RER, 1)
(mem%%y%%gnm%%oﬁl;t&eﬁB [, %]p%mdinelrﬁ ~carbBxARidé br

1 H, 4.50 (br, 1
hydiefphloBdg I8, 45 (m 7 H), 305289(m 4 H), 2.63-2.54

gg]éHmyog MAzGRRLE B g tor 1 8, 1630 B 1 B 3618 1 m),

d( ? E%rf | ﬂ?g%??@%' @, ey, 8lospz. 89 k) 4 €1),72.63-hysdr(ar, 4 H),

I Sop - ‘oxot hi enof 2

23232 Dﬂ)(mmﬁ)nh%(d‘,érm);m;%4B§<ﬂ]vbdhl)or| de salt The
title conpound was synthesized in a simlar manner to
that outlined for 20 Exanple 7 except that in Step A
pi peri di ne was replaced by 4, 4- dlfluoroplperldlne
Step A: Preparatlon of E LE 1

: K H),
oxoﬁne‘}%fﬁ?’ %\ﬁiﬂlue%-&rboxﬁnﬂéh;/d&éh]bﬁﬁe §a1H) 1.67-1. 60 (m
2 H. 25 Step E: Preparation of

- N-(3-(4, 4-di fl uoropi peridin-1-yl)propyl)-6, 7-di hydro-4 -
- hygr - 7- .
oo e Oemmum piee s g il vne o hat uliped or

Example 7 except that in Step A piperidine was replaced by 4,4-difluoropiperidine.

Step A: Preparation of 3-(4,4-difluoropiperidin-1-yl)propan-1-amine
'"H NMR (400 MHz, CDCL3): § 2.76 (t, 2 H), 2.56-2.52 (m, 4 H), 2.47-2.43 (m, 2 H),
2.04-1.94 (m, 6 H), 1.67-1.60 (m, 2 H).

Step E: Preparation of N-(3-(4,4-difluoropiperidin-1-yl)propyl)-6,7-dihydro-4-hydroxy-7-
isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide
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-51 WO 2005/121151 PCT/ US2005/017121 1H NWR (400 MHz,
CDC13): S 10.36 (br s, 1 H), 7.37 (d, 1 H, 6.94 (d, 1
wodpgos421A51 (br, 1 H), 3.50 (g, 2 H), 2.57-2.51 ?a1/U820pbf/917121
2.51 (t, 2 H, 2.09-1.99 (m 4 H, 1.85-1.78 (m 2

H, 1.63 (d, 6 H; Ms: me 414 (MtH+). 5 Step F:
Preparatl on

N%%A(MO §iri2, W a5 OR): BEr0. 36 (Br 4, YH), 30, 1 £6), 6.9di(fyldHR 4.75

(br, { ﬁ‘),lﬁi’f Bipgd, ZfHDildﬁl‘ﬂ 8hon24 B).8) Pl tti ANe2.89-d M ox 4rild 85-1.78 (m,

2 bos 6 bl a Y L) e T W, e

(d, 1 H, 4.85 (br, 1 H, 363349(m 4 H,
3.12-2.90 (m 6 H), 2.32-2.25 (m 4 H), 1.64 (d, 6

Stepgp h];rgpaga{{én( %14737 13 QW'@lﬂu&gplWLlEylﬁogylg 6,7-dihydro-4-hydroxy-7-

|-5R&BihliddoPEB | dinetb Lpboryhide 4ytiyodhioxide galt sopr opy!
isop gsj oxot hi engz[EZ bgpy‘h r| di ne- 5- car boxam de

hy (MMRdAD@iMHaI@D@ ﬂﬂéﬂ fore, bHDsp]&ﬁ?d(W‘vﬁsl H), 7.37(d, 1 H),

67U} 5% 3 L. S B LRIAS S s OB, G 929259, 4,

rap by, /4 yl pi peridine. Step A

1.64 (g?éeglzﬁgﬁ gléeglfdzt%wﬁw di net hyl pi peridin-1
yl ) propan- 1--am ne 1H NVR (400 MHz, CDCl13): 6 2.73 (t,
2 H, 2.40-2.37 (m 6 H), 1.68-1.61(m 2 H, 20
1.41-1.38 (m 4 H), 0. OXAMPIEHR, M5 me 171 (MrH ).
Step E: Preparation of . X

6 7—Elh7vdrn -Ny(dr(d 41\d1mat A1

3 oy T e ' 400 MHz, CDCl3):
81026(brs 1H) 737(d 1H) 693(d 1H)
4.50 25 (br, 1 H), 3.49-3.44 (m ﬁlélp
6 Hhe t1116$¢m_’p03@d LG S}glt}p,q)mzeq 1113q>,s1(r§1ar glamler tg t]gfaj ou ingg for

Ex&%gpyggep%tgxa 01 S(tép A 1{@ﬂdlr§é5sva§qe§laégcﬁb}( Mit8imeRyfRpdridine.

6, 7-di hydro- N- (3- (4, 4-di met hyl pi peridin-1-yl)propyl)-4
- hydr oxy- 7-

’ Steqqﬁo%%%%‘%l;olﬁggé%m - ERRR V%péﬁcﬁﬂmﬁ spa'ér saphgxani de

salt -52 2005/ 12
Pﬁmaoomalcm:u) M\/R73 @og H\sz 4o<21:mc31) 6 B), 1208661 (m, 2 H),
37 (d, 1 H), 6.96

L 41( f 355 H. 853 6D MSa)m/eé%éMﬁEk (m 2 H,
3.45-3.40 (m 2 H), 3.09-3.00 (m 2 H,
Step E: Preparation of 6,7 -dihydro-N-(3-(4,4-dimethylpiperidin-1-yl)propyl)-4-hydroxy-7-
isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide
'H NMR (400 MHz, CDCls): 8 10.26 (br s, 1 H), 7.37 (d, 1 H), 6.93 (d, 1 H), 4.50
(br, 1 H), 3.49-3.44 (m, 2 H), 2.46-2.40 (m, 6 H), 1.87-1.80 (m, 2 H), 1.63 (d, 6 H), 1.42-
1.40 (m, 4 H), 0.91 (s, 6 H); MS: m/e 406 (M+H").

Step F: Preparation of 6,7-dihydro-N-(3-(4,4-dimethylpiperidin- 1-yl)propyl)-4-hydroxy-7-
isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

-52-



10

15

20

25

2.84-2.76 (m 2 H), 2.35-2.15 (m 4 H, 1.63 (d, 6 H),
1.52-1.48 (m 2 H), 1.08 (s, 3 H, 1.02 (s, 3 H; M
wone@sA085( MkH+) . 5 EXAMPLE 13 PCT/US2005/017121
6, 7- D hydro- N-(3-((2R, 6S) -2, 6-di net hyl pi peridin-1-yl)p

ropyl)-4-hydroxy-7-isopropyl-
oxot hi eno[ 2, 3-b] pyri di ne-5-car boxam de hydrochl ori de

saly NMIR Theo M, €rsenpeund 6/@s s SHj, h©8392(51als HNHR 7.37 (d 1 H),

sinilar manner to that outlined for Exanpl e 7 except
6.96 (dhait H), . 55t @p, 1ATpi3pEs- Bémﬁm_, kB, B 4pi3atbian.ByH), 3.09-3.00 (m, 2 H),
284520 855 fy S AN, 5"?15?9{1' RS 651 @% 1), T19R1 48 (o SR Rbs 3 1), 1.02
( t hyl pi peridi n-1-yl) propan-| -am ne
@, 3@@’" %8@ , %Ecm) 6 3.75-3.71 (m 2 H),
2.82-2.78 (m 2 H, 2.65 (t, 2 H, 15 2.44 (m 2 H),
1.65-1.54 (m 4 H), 1.32-1.23 (m 4 H, 1.12 (d, 6 H).
Step E: Preparation of EXAMPLE 13

6, 7- di hydr o- N-é) é(2R65 2, 6-di net hyl eridin-1-yl)p
6 7-1'r>ﬂngghto)N43 ((%l@ x%a fimeth m?ylﬂuelﬂiaemw hydroxy-7-1sopropyl-6-

oxothleijlo[g?-g %,E’%g[{&(ﬂgﬁlﬁggg%@t( 400 I\/HZ CDC13) :

2.1.0-1.94 20(m6 , 1.84-1.76 (m 2H) 1.66-1.50

(m 10 H, 1.37 (d, 6 H; M5 me 406 (MtH ). Step F:
Pr d pa title compotind was synthesized in a similar manner to that outlined for

ExarlnB ﬁxcgpt tﬁatl\llfl %%ep(lg%%e%%lne Wwas replggetdr% (BR%%S 2d6 ﬁlrr}etl;fylgff)endlne

hydr oxy- 7-1 sopr opyl - 6- oxot hi eno[ 2, 3- b] pyri di ne-5-car bo
xanide hydrochl oride salt 1H NVR (400 WMHz, CDC13): 6

3 Q1. 94
sealy iy QAL bl Lo ool
1. 3 NMR @06IMHNEDCLR M@ﬁs{smmzm 532%782@13,52 HRR168(, 2 H),
PCT/ US2005/ 017121 EXAMPL
24430 2, hpid=145 (rar DY) 1733 é@ér(@’pﬂlH)ﬁlg%d ¢ ¥13- (pi peridin
-1-yl)propyl)thieno- f 2 3-bl pyridi ne-5-carboxam de
hydrochl oride salt 5 The title conpound was

Stepé gi?,%%ggaéglggtg,&dlﬁyf{;g]ﬁﬁ &?@%Zégqlﬁvﬁ{ lﬁgérluhﬂel-yl propyl) -4-

rNe¥Yliaing- 5\6@3%6)@91 dced by ethyl
hyd@xi"ﬂﬁ%ﬁr%%%&?ﬁﬁ?%ﬁ?h ophene- 3- car box;l ate. Step B:
Pr éHaNI6RI @00 MHetCRCl;): 7 34(d, 1 H) 7.19 (d, 1 H), 3.53 (t, 2 H), 2.10-1.94

i S5 T AT TG PP B S S0

1 H), 2.20 (s, 6 H, 1.39 (t, 3 H, 1.29 (d, 6 H).

Step F: Preparation of 6,7-dihydro-N-(3-((2R,65)-2,6-dimethylpiperidin-1-yl)propyl)-4-
hydroxy-7-isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

'"H NMR (400 MHz, CDCl): § 7.34 (d, 1 H), 7.19 (d, 1 H), 3.53 (t, 2 H), 2.10-1.94
(m, 6 H), 1.84-1.76 (m, 2 H), 1.66-1.50 (m, 10 H), 1.37 (d, 6 H); MS: m/e 406 (M+H).
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Step G Preparation of nethyl

6, 7- di hydr o- 2, 3-di net hyl - 4- hydr oxy- 7-i sopr opyl -
W@@sh2EaD- [ 2, 3- b] pyri di ne-5-carboxyl ate 15 1HCIVBRSI049017121

MHz, CDCl13): S 4.10 (br, 1 H, 4.00 (s, 3 H), 2.40 (s,

3 H, 235 (s, 3 H, 1.60 (d, 6 H; M5 me 318

(MtNa+). Step E: Preparation of 6,7-dihY dro-2, 3--

di met hYl - 4- hydr oxY- 7- |5]3)QAMI>ILE640xo N(3 -

i peridin-1-yl)propyl Jthieno[?2, ri di ne-5-car box
éj;éliigﬁz@_ﬁﬂnmh}é -LSIVQI%ZV-ISOD‘RON&@ OKO’NE?/ fmwemdm—l-ﬂ)pmwl)thlenO-

0 H, 2.41-2.39 (m 6
23%&13\'11(18 -parbkggamiféie%xdronﬁ]%nﬁnkaltz . 1.85-1.79 (m 2 H),
170160(m4H) 161 (d, 6H),150140(m2

H; M5: mfe 406 (MrH+). Step F. Preparation of
6, The mﬁy dompayisl wassmHhyesizad yalsioylpr manserge di outings GorN

EX“‘P%E% e?}?CBPHh?LU?IS)t?Pr% BAtef draninpguophspedreathoxylate was 15plaged by

b de - hvdreg ' 400 Mz, CDCL3): S
ethylng%%&{%’rs ‘gme?{yﬁ? ?’@%ﬁ? C?QPW : e H, 4.05 (br) 1H,

3.60-3.50 (m 4 H), 3.15-3.10 (m 2 H), 2.70-2.60 (m

> H), 2.40 (s, 3 H, 2.36 (s, 3 H, 2.35.2.28 (m 4
Steﬂ‘B P Ngﬁ&tlﬂm 80 cthi 4,4-dithethil-S0sdpeopyfaniihothioph8nd 3 2arkonylak

me 406" (MrH). -54 WO 2005/ 121151
P FIOBABOM00 M2 K DERKFE (% 26D, 3.30 (. 1H), 2.20 (5, 6 H), 1.39 (5 3

Y, 7-isopropyl - 6-o0xo-N-(3-(piperidin-1-yl)propy
H), i??@eﬁg%fz 3-b1Pyri di ne-5- carboxam de hydrochl ori de

salt 5 Step H Preparation of
et hyl 6, 7- dihydro 7- isopropyl 6- oxot hi eno[ 2, 3-b] pyri din
2 9ifbthyl- 4-hydroxy-7- L6
Step }/)f%ﬁ%p%ﬁ 3{ y;[% i yl-4-hydroxy: 1soprop§f

7-i sopropyl - 6-oxot hi'eno[ 2
oxot-lnd@]oF{SlB H]Ippﬁdﬁedardbmmaée (1.41 g, 5 0 mmol ) and

o o dichl
( 5OF RS ”ie%éﬂcn@?ha%égmr@@ 200 & B0 e ods S B35 5.3
ol A6} d for 1 h,
H), ggﬁég’n iitlveI 'ano:’rl?i s%lﬁ%/}g{jn i)(LuretehylaSaitelt ;tr:; tgirs

sol uti on was washed with water, dried over anhydrous
sodi um sul fate and concentrated to yield a yellow

Stelg'%!s ?ré?%fééi@g;%f@?»dﬁg}ggb? Adithethidl R ok A7 S sdpRep yléPox ZNIS-
(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-carboxamide

'"H NMR (400 MHz, CDCls): § 10.40 (br s, 1 H), 4.00 (br, 1 H), 3.50-3.40 (m, 2 H),
2.41-2.39 (m, 6 H), 2.42 (s, 3 H), 2.33 (s, 3 H), 1.85-1.79 (m, 2 H), 1.70-1.60 (m, 4 H), 1.61

(d, 6 H), 1.50-1.40 (m, 2 H); MS: m/e 406 (M+H").

Step F: Preparation of 6,7-dihydro-2,3-dimethyl-4-hydroxy-7-isopropyl-6-0xo-N-(3-
(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

"H NMR (400 MHz, CDCl3): § 12.20 (br s, 1 H), 10.59 (br s, 1 H), 4.05 (br, 1 H),
3.60-3.50 (m, 4 H), 3.15-3.10 (m, 2 H), 2.70-2.60 (m, 2 H), 2.40 (s, 3 H), 2.36 (s, 3 H),
2.35-2.28 (m, 4 H), 1.98-1.80 (m, 4 H), 1.60 (d, 6 H), 1.48-1.39 (m, 2 H); MS: m/e 406
(M+HY.
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acid (25 nL) was heated at reflux for 2 h, cooled to
roomtenperature and concentrated. 15 The residue was
waoele@saobMed i n ethyl acetate; the resulting sol PET/OR200&617121

washed wi th aqueous sodi um bi carbonate sol ution,
dried over anhydrous sodi um sul fate and concentrated
to afford the title conpound as a |ight yell ow,
viscous oil (1.12 g, 85% 1H NMR (400 MHz, CDC13): ~
8.43 (s, 1 H, 7.11 (d, , 6.99 (d, 1 H, 4.81 (br,
1H) 4.39 (g, 2 H), 1F LE315H) 140(t 3H20

I . ) S -

carb@[a%iﬁé’ hb(froclﬁ@h&’e ﬁﬂtm Xture Of et hyI
6, 7-di hydro-7-1sopropyl - 6- oxot hi eno[ 2, 3- b] pyri di ne- 5-

carboxylate (1.12 g, 4.2 mol), sodi um hydr oxi de (6.3

, 2 0 t.er I
step(foPitefran o et A BE Tt G pe i ik P s PP RS -
carbd rature and concentrated to reane met hanol . The

concentrate was diluted with water, cooled to O C and

ac deiafsiohnﬁowidfhthny_bﬁﬁelihychoédlydy@t}b?:-ﬁﬁomqul-étﬂxmhiWﬁ-

o B RS B 18D 0 R B Y Y o
dlch%ﬁé%gg‘gb%%&gadd@g ?ﬁ]etlgaznesﬁ%ﬁzyélﬁ&ﬁﬁe (oq)ldé AR ﬁﬁl&? The
reacﬂ.ori—hmxtére&ﬂas sﬁ@red tor, 1 IL dd)lpentraﬁﬂ a(nd dlﬁoH)ed n gtﬁyk/@etate this
solu'gzgc?n(;)\?v/@féL %f;éheé _wit / g S%gig?;fl %égr yﬁ_otlg g(((ﬁ?IB ﬁ% rﬁl%%i concenIrated to
ylelc#l %r oc 1;% I‘eﬁid%@ { 49 %) 2Aﬁ1ﬂ1)5((¥l€% g?gés fe8dR0>%MB @Rt (0.6 g) and acetic

ac1d6257 i) wyed theatéd a‘&wﬂum ot 2 16 -cortztl o evvmh BnBpandtprerandicnacepirgted.
arboxylic_acjd

The Sogrepiinab e f o i SRR v waryinsaueos
sodlﬂtm(‘tg aggéﬂﬁ'ﬁ{ {Ml!l ﬁﬂp& S’Wla)lhi&@&s}wdﬁﬁﬁ E’lﬂ?’dté Hﬁd—*@otﬁ:@ntﬂe@ed to

I T sopropyl et'hyl am ne
affofmﬂhb Yitlarom@owdd asraolinght lyeliew, (v2sqmu3 oilldb. 12 g; 85%)1 1fH)]NM_% (400 MHz,

cmapu;ﬁé’ 45 tud Dy i Gy ED GRS bk 2P flﬁ)eé%gl(ﬂt%ﬁ) L67(6

H) W4P|at lo nethanol -di chl oronet hane -to give-a - -
’ [Féowi sh gum (0.03 g). This substance was dissol ved
in di chl oronmet hane (0.1 nlL) and treated w th hydrogen
chloride (0.1 m, 1.0 Msolution in diethyl ether,
StepPk: PPrEyRhton JiE7-URFEEI- Piksoptopyllb x0EEEBE2, 8 Mbididine-5- carboxylic
addi ti onal anmpunt “of di ef hyl ether was added to cause
acidmore solid precipitation. These precipitates were

col | gcted Moyl 6,7-dihydro-7-isopropyl-6-oxothieno[2,3-b]pyridine-5-

carboxylate (1.12 g, 4.2 mmol), sodium hydroxide (6.3 mL, 2 N solution in water, 12.6
mmol) and methanol (20 mL) was heated at reflux for 18 h, cooled to room temperature and
concentrated to remove methanol. The concentrate was diluted with water, cooled to 0 °C
and acidified with concentrated hydrochloric acid. The resulting precipitates were collected
by vacuum filtration and dried to provide the title compound as an off-white solid (0.31 g,
82% yield). "H NMR (400 MHz, CDCl3): O 8.86 (s, 1 H), 7.25 (d, 1 H), 7.16 (d, 1 H), 4.87
(br, 1 H), 1.73 (d, 6 H).
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vacuum filtration, washed with ether and dried to give
the title conpound as an off-white 15 solid (0.03 g,
wasesgeabd) . 1H NVR (400 MHz, CDC13): 59. 86 (brPCEHUSI05/017121
H, 88 (s, 1 H, 7.19 (d, 1 H, 7.04 (d, 1 H, 4.95
(br, 1 H, 3.50 (g, 2 H, 2.50-2.44 (m 6 H),
1.91-1.85 (m 2 H, 1.69 (d, 6 H, 1.67-1.60 (m 4
H, 1.45 (m 2 H; Ms: me 362 (MtH+). EXAMPLE 16 20
6, 7- Di hydro- 7-i sopropyl - 4- met hoxy- 6- oxo- N- ( 3- (pi peri di
Step A Prqpaquionmfb)"/t-ﬁiih&dr@f%}SSPTOWbWP(GWr@'QﬂE@T enlan de
St K. Pr ration of . .
YDPYBI?%B%GHE}@"ﬁcesﬁg%yFQB‘S;%%%fP?’%ﬁmr%%‘f hedrochlondesall  3- ( pi peri di
n-1- yl)propyl)thieno [2,3-b]pyridine-5-carboxan de 25
To a solution of

6, A-wlixtryrel 106 6 4-dijiykirosyisgprosplpt-opgihiono[233-plpymidineyt-pupexylic acid

(0.1 gy Seoinesciy LDPERE gy P 4P 2 B0 S 4PBSRaliCHe
dim&al%%éﬁlfog{oggl)@em%oﬂﬁmﬁé% (lgi_g? 025'??}11'8?)2 diisoprépyl&@Bylamine (0.13

tyll1thium (0.0 . I n hexanes,
g, 1.0n22olyrand Jichibhemethawo@inoh) wasstired fonts handreencenirged The

o S0 PR e Sk S5 s A 5
meth\élﬁBﬂEiglgltoporﬁ%Hﬁlettg R P eiorisidRme (0.03 8 1188 sdbstnd&Was dissolved

concentrated. The residue was dissolved in o
in didhlefdmastharet(Banel) aridetreatdsiow MiDhpdo5¢m chldride (0.1 mL, 1.0 M solution in

. PCT/US2005/ 017121 resulting solution was.ywashed with . ..
it o pep G o et B QRSB bt ity

IR B e | PRt ot
vacaRBEBatio, Washbd (vith efherland dridbto( glye thetitle conpdud as 2 off-white

Solih(0108. 5 1686 il 2 TNME (460 Mtz £ hy: s350 o §3 1) D5 Gy 1 10,

.06 D : . X -
oS o A B S S0 o RARR, 0, 19115 o
2 HY, Y \6bRa 0P, Cla6 Das0Y ) e nab 2n32 B)pS: sh/a362 (YHEE). hy |

carbonate 10 The title conpound was synthesized in a

simlar manner to that outlined for Exanple 16 except
- that nmethyl -iodide was replaced by ethyl - :

chloroformate. Step K EXANRBE{l6n of

6, 7-di hydro- 7- ' '

Step K: Preparation of 6,7-dihydro-7-isopropyl-4-methoxy-6-oxo-N-(3-(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-5-carboxamide

To a solution of 6,7-dihydro-4-hydroxy-7-isopropyl-N-(3-(4-methylpiperidin-1-
yl)propyl)-6-oxothieno[2,3-b]pyridine-5-carboxamide (0.075 g, 0.20 mmol) in THF (2.5
mL) at -78 °C was added n-butyllithium (0.087 mL, 2.5 M in hexanes, 0.22 mmol). The
reaction mixture was warmed to 0 °C for 30 min and re-cooled to -78 °C; then methyl
iodide (0.037 mL, 0.40 mmol) was added. The mixture was warmed to room temperature,

stirred for 4 h and concentrated. The residue was dissolved in dichloromethane; the
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1H NVR (400 MHz, CDC13): 8 10.20 (br s, 1 H), 8.05 (d,

1H, 7.36 (d, 1 H, 4.34 (br, 1 H, 3.48-3.46 (m 2
wo0o53205t3.00 (m 8 H), 2.65-2.55 (m 4 H), 2rODU$2085017121

(m 2 H, 1.72-1.33_(m 11 H); M. : in/e_450 (MrH+).

20 EXAMVPLE 18

6, 7- D hydr o- 7-i sopr opyl - 6- oxo-5-(3-(pi peridin-1-yl)pro
resuRHgCRINRAOVAs Withed afitR watd] Péd 6Vehankydrbugiodahakeiaidiend

title conpound was synthesized in a simlar manner to

conenirated e Rifprsithe e compeyndmsiaa ofwhite splid (O{BA7 gndPhy H NMR
(40%?:3"‘@3# S-A%E%h B, Poo 8, 1 e AU ), 3392k, 2 1), 340 ¢,

[ HOPY); 6:00%8: 2331 FBLINEY ndli ), -1.64 (d, 6 H
4H€I3)Ogﬁtggﬁzgzrgzr2m%3ﬁ)thl e)no[2)(3 b] p)yrldln qy plbva ag ;
MS:75/2 300 (R0E57)121151 PCT/ US2005/ 017121 ' H NMR (400 MHz,
CDC13): S 10.26 (br s, 1 H), 7.36 (d, 1 H, 6.93 (d, 1
H, 4.50 (br, 1 H), 3.48-3.43 (m 2 H), 2.52-2.47 (m
6 H, 1.92-1.84 (m 2 1.67-1.59 (m 10 H),
148144(m2 H, 1. PHEY. \MS: nile 462

6.7 DU 7 B R 2 gy R Kb e e 2 Hlpveidin-
4-ylketig kibeRME) t hi eno[ 2, 3- b] pyri di ne- 5- car boxani de

mal'eate salt The t|t| e conpound was synthesized in a
S|mlar manner to that outlined for 1 o Exanple 7

Clﬁ:%I tgfehc%tgg%ogm wg%) wtﬂé/slzﬁge X a rs1a A a%?xe%schz{teo%ltlﬁl%ﬁqbr
Exaﬁlpfe 20 &y&ppﬂl&t ﬂm&&m&ma%wmamwlbyﬁnm @hldrdfSrrhfeper i di
n-1- yl)propyl)thieno[2, 3-b] pyridine-5-carboxan de
mal eate salt 1H NVR (400 MHz, CDC13): S 11.95 (br s, 1
H)y, 10.40 (br s, 1 H), 7.39 (d, 1 H, 6.98 (d, 1 15
StepK; Fae@bat{m, of D, Hilihy3rofDis®phipyl-moxs-I-i3- (p%peiiﬁl-ilﬁl{)S (m 2

yl)peogy}carbgglo%rgﬁ%ge@% 3(40@m§m-42 ylgjl;@pgr%o% , 1.61 (d,
XQ di
1 DHe A byl S9800PK S BB 8O T BRI (gl . 434

(br, qIH)" 3148-5ab (meEI)B 03-8.00¢ S U] 2\68 2. 55/ (1h EH]), 200D-1 95 §m, 2 H),
simlar manner to that outlined for Exanple 7 except

- L.72-haB (mm 1 5E0pMS: /et dye+Eh)-ori de was repl aced by -

citric acid.

EXAMPLE 18

6.,7-Dihydro-7-isopropyl-6-0x0-5-(3-(piperidin-1-yl)propylcarbamoyl)thieno[2,3-b]pyridin-

4-vyl pivalate

The title compound was synthesized in a similar manner to that outlined for

Example 16 except that methyl iodide was replaced by pivalic anhydride.

Step K: Preparation of 6,7-dihydro-7-isopropyl-6-oxo-5-(3-(piperidin-1-
yl)propylcarbamoyl)thieno[2,3-b]pyridin-4-yl pivalate
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25 Step F: Preparation of

6, 7- di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- (pi peri di
wm2005/19115pr opyl ) t hi eno[ 2, 3- b] pyri di ne- 5- car boxB@i/U82005/017121

citrate salt 1H NWR (400 WMHz, CD30OD): S 7.35 (d, 1 H),

7.20 (d, 1 H), 3.54 (t, 2 H, 3.19-3.15 (m 3 H),

211202(m 3 H, 2.85-2.73 (m 6 H), 190180(m

7(@ dnMiZz, (ADCR): 18)10.264b68: 11H§3371 d, 8 ) 6.98%d, IHE, 4.50
378 (MERH) - - 58 WD 2005/ 121151 PCT/ usz 5/ 017121

(br, EH/)J\P&EE321]3(&1 2 H), 2.52-2.47 (m, 6 H), 1.92-1.84 (m, 2 H), 1.67-1.59 (m, 10 H),

ol BB AR R RELC Y (e 0

succinate salt 5 The title conpound was synt hesi zed in
a simlar manner to that outlined for Exanple 7

except that in Step F | ori de was repl aced
by succinic acid. Step%r%igtl on of
6.7- ﬁlh%dfb mlda@xé Thigelsr8Y1=6L o S-OPBoPeridird X o dp3t)(Hierag? B
-T- "To yl)pr opyl)thl eno[ 2, 3-b] pyri di ne-5- car boxam de
sidiek raarboxa legkdsalt 00 MHz, CDC13): S 10.36 (br s,
1H) 737(d 1H), 6.97 (d, 1H) 4.88 (br, 1 H),
3.50 (q, 2 H, 3.18-2.98 (m 6 H, 2.60 (s, 4 H),
2 EI1“%e 418 %o&?’buﬁi W'%B syfhtlﬁagrzéd 8ba §imilad ntdhner td 168 oditlm6d fon

M5: mle 378 (MrH+). 15 EXAVPLE 22
Exaﬁple 7 except that in Step F hydrogen chloride was replaced by maleic acid.

7- Di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- ( pi peri di n-
1-yl) propyl)thieno[ 2, 3- bl pyridine-5-carboxan de

di It The tit] th
StepsPARRRIHERALS. (BT IBONPN CiPoP B8O Bkt Ficin -
I d
e e et
'H M@obmﬁg @BC}é K9S (bir PP HYPN.4(Bcbo 0t M(B3K (i, p&n dio8 (d, 1
n-| - F)oy [ en%&é 3- b] pyrl di_ne- 5- car boxani
H), éédu(:ur%] )aﬁt 033D MR dehépliﬁojﬂ é’,q(b(m,zz I(ia,rzgo 1.80 (m,
, 25 4.72 (b 1
8Hﬁl)1®13(d39‘l§’gg ?,%@639? A9 (m " H, 2.26 (Snr4 H |

1.59-1.34 (m 10 H); MS: nfe 378 (MtH+). -59 WO
2005/ 121151 PCT/ US2005/017121
L - . EXAMPLE 20

6.7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-yl)propyl)thieno[2,3-

blpyridine-5-carboxamide citrate salt

The title compound was synthesized in a similar manner to that outlined for

Example 7 except that in Step F hydrogen chloride was replaced by citric acid.

Step F: Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-5-carboxamide citrate salt

'H NMR (400 MHz, CD;0D): 8 7.35 (d, 1 H), 7.20 (d, 1 H), 3.54 (t, 2 H), 3.19-3.15
(m, 3 H), 2.11-2.02 (m, 3 H), 2.85-2.73 (m, 6 H), 1.90-1.80 (m, 4 H), 1.76-1.62 (m, 2 H),
1.68-1.63 (m, 8 H); MS: m/e 378 (M+H).
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EXAMPLE 23 6
7- Di hydr o- 4- hydr oxy- 7-i s2pr opyl - 6- oxo- N- ( 3- ( pi peri di n-
wo 2005/1priopyl ) t hi eno[ 2, 3- b] pyri di ne- 5- car boxamPdBUS2005/017121

potassiumsalt 5 The title conpound was synthesized in
a simlar manner to that outlined for Exanple 7
except that in Step F hydrogen chloride was repl aced
by potassiumtert-butoxide. Step F. Preparation of
6 7-di hydr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- ( pi peri di

-1 - yl)propyl)thieno[ I ne-5-car boxam de

O 1H R H7 :

b]D&ldﬂe’-S em%zxﬁmaasﬁmna@em 314 (m 2 H. 226 (m 4

9-1.34 (m 10 H); MS: nle 378 (MrH+). 15 -60
V\O2005/ 121151 PCT/ US2005/ 017121 Bi ol ogi cal Activity

TR OEp LR Pl 1S Sau PRRead clfiped o
Exaﬁlgf‘e' 7 e)@eﬁfjﬂhﬂﬁn S F Abdns éélpclﬁoﬁﬂ_é‘waérebﬁ%@d By Shcemill 4f8d.

ceptors was determ ne The biol ogical activity of
t he novel thienopyridone derivatives is shown in Table
1. 5 Table 1: Biological Activity of novel

t hiseoPY Pieghiacioe oﬁe,mdmydweshydmoﬂy Biddpagpyt-6anptd«(3-(piperidin-1-
assay RR, RS 0 RZ HS N On R3 10 Thi enopyri di none

yl)pmwﬁtmmo[%ﬁrh]mnﬂa@ eerbpranidoghecinaty ﬁ‘ﬁbund Cheni cal
Structure Chem cal Nane K; vs 5- HT4e

q NiMR @ObM‘Im,—@DG}@irﬁol@%](hrsoth)y’l 3’6(Cb>1d—-I)\I6(93’ (4, 1 H), 4.88 (br, 1 H),
3. 50(@ %éir); %}ﬂ%2+98y(1ﬂ) OIS P60 6 HY 2123206 Sy 2 dDnL-98-1185m, 4D,

2
168%}'%% ’gfgﬂ(ggr%sﬁ%ﬁ?%%& met y'It pilpce)r Pg/: n(}| °

EXAMPLE 22
6,7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3-(piperidin-1-yl)propyl)thieno[2,3-

blpvridine-5-carboxamide sodium salt

The title compound was synthesized in a similar manner to that outlined for

Example 7 except that in Step F hydrogen chloride was replaced by sodium hydride.

Step F: Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-5-carboxamide sodium salt

'H NMR (400 MHz, ds-DMSO0): & 10.72 (br s, 1 H), 7.12 (d, 1 H), 6.80 (d, 1 H),
4.72 (br, 1 H), 3.37-3.28 (m, 6 H), 3.14 (m, 2 H), 2.26 (m, 4 H), 1.59-1.34 (m, 10 H); MS:
m/e 378 (M+H.
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15

/1 HN
1-yl)propyl)-6-0x0-7-propylthieno[2,3-b]pyridine 2 S N
w@2048h285car boxam de hydrochl oride salt 160 nMCIZHSI5/017121

6, 7- D hydro- 7- et hyl - 4- hydr oxy-6-oxo-N- (3 / | ""~~NLJ
(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5 3 S NO
HCl car boxam de hydrochloride salt 36 nM OH O
6, 7- Di hydr o- 7- et hyl - 4- hyxXAnKpERGE3-(4 / | \ HNa
nethylplperldln 1- yI) - b- oxothlen?[z 3 4 S

b]m{%ﬁme-gcarboxmx epo assmmysaltN' (3-(4-ethyl piperi d' n- l /1

yl)propyl) 4- hydr oxy- 6- oxot hi eno[ 2, 3-b] pyridine 5 S N
0 HCl 5-carboxam de hydrochloride salt 26 nM OH 0

6, Tlﬂtmpctpmmumi/m@wﬂl?esu@ém @pymllaanm@en\m(thatlouﬂqu\fw)

ol SeckPhBRLin by R sre P ade St ePHBh by biFstihegh Dutoxide.

6, 7- Di hydro-4-hydroxy-7-isopropyl 6-0xo-N-(3- / | N*~N
(pi peridin-1-yl)propyl)thieno[2,3-b]pyridine-5 7 S NO

s LR B0 AU apfgoh oS -

ylpfopst)iénoiz,e- b‘]pﬁ‘ycfiﬁ@iacaﬁ)oksmmemydssﬂﬁﬂ( St 4 H \ Q Na
neth | pi peridin rong - oxot hi eno
i EERE (400 MEs, dep MRS Ab. TRy 5o 1 1adde bR 68 fv D,

3 o P PR, BRSSPSR 16 B8 1 g v

nﬁégbggmgmyb)thleno[Z 3-b] pyri di ne-5-car boxam de 50 nM
hydrochl oride salt OH 0O
6, 7- Di hydr o- 4- hydr oxy- 7-i sopropyl - 6-oxo-N-(3- | L
H~~NN (4- (et hoxycar bonyl ) pi peridin-I 10 S N O HC
CO2Me yl ) propyl ) thieno[ 2, 3-b] pyri di ne-5-carboxam de 40
nM

- 60 -



10

hydrochl oride salt OH O

N-(3-(4,4-Difluoropiperidin-I-yl)propyl)-6,7- HWF
walrdopdeas- hydr oxy- 7- i sopr opyl - 6- oxot hi eno[ 2, 3PAWUS2085/017121

HCl F b] pyri di ne-5-carboxam de hydrochl ori de salt 220

nNM OH o 6, 7-Di hydro-N-(3-(4, 4-di methyl piperidin-I I vy

N - ( yl)propyl)-4-hydroxy-7-isopropyl-6 12 S HC v \

Biol@éﬁhﬁl\@t@ﬁ&o?m;l@gdg gidieore- Daivaikay de 200 nM | ' LI
ydrochlori de sa

6, Tobiopddoeihe Baventien wsye-synthesizetbasdasprifsdrabgypanditheiy binding

o Sy S A5 QA RN Ry of
the AV @SdNoBYidtheIREVatBfek i¥shown in Table 1.
6, 7- Dl hydr o- 2, 3-di net hyl - 4- hydr oxy- 7-i sopropyl - H-\ No

’ oxer N : R . ' 3 <
Tabf P G PRLOE LMl kBRI TR S TG ki
assa®, 7- Di hydro- 7-i sopropyl - 6- oxo- N- (3- (pi peridin-I- |

H-\ N yl ) propyl )t hi eno[ 2, 3- b] pyri di ne- 5- car boxam de 15

S NO HCl hydrochlrri alt 420 nM OWwe o

6, 7- Di hydro-7-iso XYs 6-0x0-N- (3 | FHN NC
(pi peridin-1-yR

L@Fb'}*pyri dine-5- 16 S
car boxam de 31 n i n

6, 7- D hydro- 7-i soproByI - 6- 0X0- 5- (3- (pi peridin-|-
--'“oxo 0 yl)propyl déverepyyidinens eno[ 2, 3- b] pyri di n-4-yl
17 s 1 y N' \NJ ethyl carbonate Not tested S NO

{m eno[
o)

Chemical Structure Activity Data:

Compound | Chemical Structure Chemicai Name K;vs 5-
HT4e
OH O 6,7-Dihydro-4-hydroxy-7-isobutyl-6-oxo-N-(3-
ak ﬁ/\/\'O (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
1 87 N0 . carboxamide hydrochloride salt 120 nM
oH O 6,7-Dihydro-4-hydroxy-N-(3-(4-methylpiperidin-
ak ﬁ/\/\f‘o\ 1-yl)propyl)-6-oxo-7-propylthieno[2,3-b]pyridine-
2 §7N"0 ol 5-carboxamide hydrochloride salt 160 nM
H [of
oH 9 6,7-Dihydro-7-ethyl-4-hydroxy-6-oxo-N-(3-
q% u/\/\"O (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
3 s NK ° carboxamide hydrochloride salt 36 nM
OH O 6,7-Dihydro-7-ethyl-4-hydroxy-N-(3-(4-
akh ﬁ/\/\f‘o\ methylpiperidin-1-yl)propyl)-6-oxothieno[2,3-
4 S NK ° b]pyridine-5-carboxamide hydrochloride salt 20 nM
oH O 6,7-Dihydro-7-ethyl-N-(3-(4-ethylpiperidin-1-
ah ',:{/\/\N yD)propyl)-4-hydroxy-6-oxothieno[2,3-b]pyridine-
5 s NK ° S-carboxamide hydrochloride salt 26 nM
oH 0 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N-(3-
qi“*u/\”@ (pyrrolidin-1-yl)propyl)thieno-[2,3-b]pyridine-5-
6 S )N\ ° carboxamide hydrochloride salt 35nM
oH O 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3-
ak pr\/\@ (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
7 STNT0 o carboxamide hydrochloride salt 21 oM
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6, 7- D hydro-7-i sopr opyl
yl) propyl car banoyl ) t hi eno[ 2, 3- b] pyri di n- 4-

-6-0x0-5-(3-(p

w@Rawaliatielr Not tested S NO OHO

6, 7- D hydr o- 4- hydr oxy- 7-i sopr opyl

peridin-1- 00
yl LD 18
PCT/US200

- 6- 0xo- N- (3- H ~No

(pi peridin-1-yl)propyl)thieno[2, 3-b] pyridine-5 19 o
car boxanm de mal eate salt 37 nM HOQ2C CO2H CH O

HN
5/017121

6, 7- P hygr p- 4- hydr oxy - [76,7-Bipdrep¥ihdréxy OX@piNpyl-3~(3KIN
(pi pevii ﬂM\ opyI hhhyirieli@n-3-yDirpyicetixpgie2,20 S N
8 0 'bso ?de, Ci te sldbstrldEQSﬂqu;@nide l@mp!ﬂorﬂm@ CO2Hp5 sM
I:I’l’)’l’ll:’l Dr‘Tlllc')r\nEIn17
bt -7 1~
6 Jm ﬁj oxy- %ﬁ 1) )~ e ISOPNPY LGN
9 ( 1- yl :1 95 Q§b0§ar1%&e S N50nM
o COPH Qb.r bowan de suc ﬁmﬁ at D
5 L ”y@f 9= 4= yuroxy- /67 §@ﬂ9&r9@¥1 dr& Q&&pﬁ}p}&leé 0x$—Né3 H\ N
( =y T)pr opyl Ptdindi-ne- SN
10 O ! de| S BheS Iproi;ﬁQhJE}MZ KB Bridide-5-carboxamide 40 nM
6, 7- Di hybn 0- £ hydr oxy- [Thydsepsrapyit- 6- 0xo- N- (3 HN
(pi peridfing 1-yl ) propyl ) Ade-@pradiyodoplpkpdp-1-slimeyh-623 s N
0 ca am ﬁfe\/p\)@,s_a undilsyettot4-Rdroryvi-ishieenybp o-otheos[2.9¢
11 proper |/'E °ofy 6,k blpyridine-5-carboxamide hydrochloride salt 220 nM
= v A A A vy A 7 o
' reRoAT o T IR T T 61D ORI I PSR PeT T Z
z 1Y i enol Zy;% Y ((ﬂi‘( _g_lge ot e(lilxan2| de
12 Potas | t nmpoup &L g t 15C SAPPa 200 nM
Secretioh | rf*C’CHO Cells M@ﬁ rﬁgga@cd W th the 5- HT4Re
9 6,7-Dihydro-N-(3-((2R,65)-2,6-dimethylpiperidin-
(/t“\/% ﬁ/\/:'“(') 1-yl)propyl)-4-hydroxy-7-isopropyl-6-
13 s )N\ ° o oxothieno[2,3-b]pyridine-5-carboxamide 380 nM
hydrochloride salt
9 6,7-Dihydro-2,3-dimethyl-4-hydroxy-7-isopropyl-
ak n’\/\@ 6-0x0-N-(3-(piperidin-1-yl)propyl)thieno-[2,3-
14 ST b]pyridine-5-carboxamide hydrochloride salt 140 nM
6,7-Dihydro-7-isopropyl-6-oxo-N-(3-(piperidin-1-
ah H/\/\"O yDpropyl)thieno[2,3-b]pyridine-5-carboxamide
15 STONTo Hel hydrochloride salt 420 ntM
OMe O 6,7-Dihydro-7-isopropyl-4-methoxy-6-0x0-N-(3-
) an NM\"O (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
16 §TWSo carboxamide " [31nM
0 6,7-Dihydro-7-isopropyl-6-oxo-5-(3-(piperidin-1-
oo o yl)propylcarbamoyl)thieno[2,3-b]pyridin-4-yl
17 q\ik u/\/\"O ethyl carbonate Not tested
SN0
A
e 6,7-Dihydro-7-isopropyl-6-oxo-5-(3-(piperidin-1-
yj\o o yl)propylcarbamoyl)thieno[2,3-b]pyridin-4-yl
18 (/\A“)\f\y’/\/\ro pivalate Not tested
DS
oH Q : 6,7-Dihydro-4-hydroxy-7-isopropyl-6-o0xo-N-(3-
ah g/\/\ro (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
19 S7NTo carboxamide maleate salt 37 nM
AT
HO,C  COM
oH O 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N-(3-
ab pr\/\wo (piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-
20 SN0 carboxamide citrate salt 53 nM
*  Ho_COM
HO,C  COM

-62 -




10

15

20

25

APP hol oprotein is cleaved by a-secretase in the

extracel lul ar domain producing a |arge N-term nal
waomvanylisi dogeni ¢ sol ubl e APP (sAPPa), whi ch iBCT/US2005/017121

secreted in the extracellular nedium (Wi demann et

al . 1989). Secreted sAPPa has potent neurotrophic 1 o

and neuroprotective activities. Therefore, elevation

of APPa | avele can ha
T TN T T OV O J O CATT LILI

{¢]

ye—thergpettie—benefitsan

treqt ren( 3 o(/%tohat Zr?f‘ﬁgrﬁmﬁ °X)yzfﬂgﬁfi’ﬁ°ﬁﬁ'é'°x°ﬁ5(_ﬁ'e

,; Negative fif ectls_bf el J&%meﬁ% aL@éﬁe S, t also 19;am
I nhijbi t Lt he prfgr essi on o t?]e I sease by facilitating

t he |nat ur athol neur ot rophi ¢ _acti ons of sAPPa

fragmenr®sy The ef f ect | 6-Diiviifodrhadroxebnwemyr@PdH3- of
t he @fétgzamﬁ»i sall trifeddiml oPrreryhiyisuid>-2ByitresAPP:
22 rel ea¥enwas tested in Gﬂ%xéf@ﬁQ%dl!%@é"éﬂy 15 expressi ngl‘mnM

1=

t he \neufenal _human—5 HI4Re—+eeeptor—i-sotormta-3
di f fler &t fexperinents. o,/ rp‘lgyﬂﬁosffﬁg' og'jél OPr%pHI'd"?X(."Nf (3-

o Y N N iperidip-1-yDpro enqQ[2,3-o dine-5-
,; hydnoChil drifde” salt for @r%)of;( et ‘dnysglt of conpoung
23 i nd%d’ secretion of " SAPPA dose dependently with

an EC50vatue of 4.5 -16 nM Effect of 6,

7- D hvdr o- 4- hydr oxy- 7-i sopropyl - 6- oxoN( 3- (Pi peri di n-|
Neufop){(lt)zc‘}trvg Db LOY UL 2D D b Sy DEy-P-idh ) XEN-(3-(piperidin-
TDEo aéﬁ’hu 3 3 BT S DS bdxiamide ota$sium AR (ompound 23)

Ul te Scopordanrne-1nauced
Deficit of Water Maze T reis
Indusgigreaf SHREPe. Seseationdn £4 e 5-1!}; 4I£\éb

hi ABBdalnpadteidapeleeesit by o-pearviase irshmesiraseliladammaim praducing a

nsistg of a wafer .npg i ' £5¢ for m
a2 S GRS B e
extraeb iR BAHE] (WeiBbhhBT o:GONIOBBY. USdcrEd s ARRY, has@fent hberotrophic

cognitive processes that underlie performance in this

and fensdprateetivieméinitient Thenefeen ylevigionctfeMiPOsy leyrls panaiaye thgsapeutic

notably the c ipergic tem .Lesions of .the
beneBAGIAIRAIE SrAD 159 Wb Pob0R) 0 PIS T O RUa RS 2] clovated
AB 1t ‘BPPAI&J‘Rgi ﬁit!tﬂ@ﬂfog{éﬁl@h bf BRI RAIFRERCTligatihg thdNaturally

scopol am ne y inducing a performance deficit
neurbirepilefaotions of sAPPG Grapmants. Theecffdchof differenbeentcenimgtions of the

- this-test without affecting-the speed - of S\&Ii; ng qQr -

hydroeiierideystiefPEn obeoranewIds?3 ot ¢HE o BFasa AR RSE! 1%1?% pelp stably
i th sham inj.ect ed j 3 , :
T

systdnl thByGobsde $MZBrh 38 theastidefpmsificampdulny 23 etuced secretion of
-5-fold increase in latency and path length to find

sAPPtdosd depeodantly ovitheansCH® valug ehd-81-80 aMeat ed rat s.
Co-adm ni stration of conpound 23 at both 15 ng/kg and
Effedlo)7-03hilro-4-Bydyox)-7-dsuprdpyl-t dverNaB dpipetidin-1-
OB 8-BI NG RE 510k b SdainidSpotasionn Sili Gdoempdandia3s, on
0% ggﬁ&ascﬁ In time and
) [ . [ .U

Per f or
CA£ells, T

dN kA s

35-55% decrease in path

Reversal of the Scopolamine-Induced Deficit of Water Maze Performance in Rats
The Morris Water Maze test is commonly used to study hippocampal-dependent

spatial memory acquisition. It consists of a water pool with a hidden escape platform where
the rats must learn the location of the platform using either contextual or local cues. The
cognitive processes that underlie performance in this test are dependent on many

biochemical pathways, most notably the cholinergic system. Lesions of the hippocampus or
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the platform 1 o Effect of conpound 23 on Spati al
Wor ki ng Menory in the Spontaneous Alternation Task
w@eooboermance in Rats Rats have an innate tendePCHUSmMO5/017121
explore their environnent in a systematic way. That
is, if arat chose a certain armon the first trial in
a maze, there is high probability that it will choose
ren the s tr
its Bt fgt S g R S P 2L o oA R ynERf By UREHR 5 performance
defidP@femS or tiydlotBadhaneprtfdah ﬂd@flyn)&ﬁdhlﬁ et %maﬁﬁaffebﬂng the speed
tendency to avoid stinulus re-exposure on explaratory,
of svgiaimainger otlEh eerp’é&ﬂfb@hmﬁl@en the t@ﬁ@n@p@ﬁt GA@pared with sham injected
alternation te

s SR St L AR R i

water WRIZK k4@ aS@BRbNstrabedtiothe L@H@ldﬁnh’@ﬁééﬁﬁ@dtbm ah@@athdengh to find
places just visited in nenory; therefore they show

the patforenseubasgpbwith rvekmk:-tratqde‘aﬁqaﬂooqidmlmsﬁatlm af cogmpp@:yd 23 at both

15 nfbgfcg 6@&2@%@@%@6 5" %tég%gﬁ%gx@ 3 glgl}a g‘g’%@:péer in -1n ec% deficit as

demBARL B @ 2%@% 848815y if e h8d BE38YLGecrddBe ﬁi ﬁﬂi Rsakihe reach
was rec if arat entered all four arns wthin a

the setfores of four consecutive entries. Chance perfornmance

is 22.5%wth this neasure. The conpound 23-treated
Effebﬁéfscoﬁﬁ)oﬁﬂd 8 oh Spatial erkireeleaioreintht Spontstmue Alternation Task
peﬂghggﬂc LeRRE! Y higher than those of vehicle-treated

%‘tsﬁ%@{%"iﬁﬁ% adeG (t)c# @%ﬂ@[‘étthéhe Eﬁr@lmn&n’t"ﬁ' d §stelifitic way. That

er of armentries onpound 23 and the
is, 1f/eefal. chaze arcertiadingronuths fickt trial dt a ndizé fthereds bigh prajwmhility that it will

ot s B e, et SHEeos o A
i e

stimiQiseb-ck poctitrtlexAcratutyl betgilv;ora The prifemtande imthb epougataghis
as active and sel ective 5- l};{% recept or nodul ator

alteraagion testis gy depspde ongpatp odeng Segacily Rafasg with
com%?cglgfrs%deﬁg&klﬂlg:}ﬁ%ﬁiw Q%nAﬂ& chs ok roimﬂ%ﬁo??ﬁéﬁdirfg‘iﬂ&ﬁeﬁ W visited in

nausea, ENnesl s,
meri&y] thefeore icgksho@sdeareagdsponesapkaljeabtionf Inukisshslyasts were - - -

nonul cer dyspepsia, 5 depressio anxi et rin
tostochioB ARMYENFEES Eﬁn@?’r‘@inﬂ’ér OEPWPH%%CTO%% Wipd. Kats Wercallowed to

ol & s gt &ntered all f

el Py GEFLAT i, A6 RS Mool sl fu

arm§ &5hir0h BdrRs of falr cOhseoutier ehtriesC @&hcqa;ﬁrfomm,anmle @Ri5Pewith this
dysfuncti on, resgol ratory depressiqn, which

mea@h@r ddespmpewndy3-trseipdrani ymekedds I%ﬁ?élé%@atl%“ gpores
sigrific !ﬂ(})l %gh%f 8128 AR B YLGEL AaRE ¥ PG 1h8229%643%, respectively),

while the number of arm entries of compound 23 and the vehicle-treated groups did not

differ significantly (30%2% and 26%+3%, respectively). These results suggest that
compound 23 enhanced the spatial working memory in the spontaneous alternation task

performance in rats.
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| o EQUI VALENTS Those skilled in the art wll
recogni ze, or be able to ascertain using no nore than
WO ousitzEsSexperi ment ati on, nunmerous equi val ent SP€DUSIIE5/017121
speci fic procedures described herein. Such
equi val ents are considered to be within the scope of
the invention and are covered by the foll ow ng

clajms. Various substitutions, alterat,i . .

L et g R e Pl B Sh iyt s
5-HEGR %dr'?ﬂod‘u'iaﬁmst hg. spPinkidea@iifit SEREdariehieof diinéval berditions

as ined by the” clainms. Other aspects, advantages,
includitgy Audtiefrnerdd dissrse,anognition diserders iiéaipe bewel syadrome, nausea,

i.nvention. _The.contents. of all. references. is .
eme%%‘tvgmlfgl}g, gﬁaﬂ%}ﬂ, ,ggsﬁlgas a?% re%ltf1%eg§q, Bﬂlgulsclsrtdgfg&%sm,
depré4§1;oﬂu GRAMUY, ity RBhfiteALS, Mg, RahARdhid, A6 FOFidbsh, Ithemic

refefence.” The appropriate —conponents, processes, and
strokigpdsattis, gisttihanptypmt disdrders dppling dispuless, gasirogntpsinal disorders,

oGS 2O L b SEbeCLet Lot L, BN LR By

’ ' i8 jefundtion/\
serolpH R Ao s A e g Rueoh SPBniFmione
R (1) 5 wherein ™ Rl is (C1-C8) branched or
unbranched al kyl or al kenyl; a (Cl-C8) substituted or
EQUHRuENTg ut ed carbocyclic ring; a substituted or

unsubstitfuted aryl or heteroaryl ring, branched or
unBhasecdhaltedhialtheadrk yill respgrize @b 8¢ Pblgtie dscgFtan using no more than

routgljlgfr.lI zg]gesrb{‘lé gt%%, éuqﬁ%\)oﬂg ?&%lvaliré}gfgﬁg sE%%ﬁ{éﬁ)%%{ieurEg eribed herein.
Suclh a2 818 el dndikiert Elo 5EWithimane e of theihvaniohedd atdgovered by
a

- C6) substituted or unsubstituted carbaocyclic
the follogingsldisisi Marieds substitutions telteratiens, and modifications may be made to

(C1-06) al kyl hyd ti.tut ed it
e S S BB o BRE A Bt HIBUBEERS ) ipccnea vy e
clair%glOﬁ:@ dovs adtvaRtag S BSd inblREtGs e SiR5H tht 86 of the invention,

C1- Co) al’kyl am noacyl, or substituted or unsubstjtuted
The CGhtents of all references, issued patents, and published patent applications cited

throughout this application are hereby incorporated by reference. The appropria’ge
components, processes, and methods of those patents, applications and other documents

may be selected for the invention and embodiments thereof.
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15 C6) al kyl am noaryl; or, when taken-together, R2 and
R3 forma substituted or wunsubstituted piperidine,

w@yeosokildi ne, azepane, aziridine, or azetidi neP€T/H§0058/017121

X, Y, Z are independently S, C, N, or 0; » Ais NH
N(Cl- C6) al kyl or a N(C1l-C6)carbocyclic ring; CH2; or
CH(al kyl), or O; 20’\EisN CH 0, NCO, or
N(CO2-; " Gis H OH ﬁ@&@d unbr anched

(C1- C6) al kyl ; branched or nched O (Cl-C6)al kyl;

WhaisSHbRtedtisst ed or unsubstituted (C1- C6) car bocyclic

ring; branched or unbranched O C(O-(Cl-C6)al kyl; a

1S”bStA%5ggﬂrhal‘"E%§H§%Mg £d O CO (C1-Cg)car bocycl iC

ring; ranc ranched NH(Cl1 25 C6)al kyl; a
substituted or unsubst | tut@d NH( C1- C6) car bocyclic
ring; N[(Cl- C6)alkyl]Z, s Shtlﬂed or unsubstituted
N[ ( Cl- C6) car bocycl i ; unbr anched
NH C( O) - ( C1- CB) al KYJI_a bstltpﬁged or unsubstituted
NH CO -66 WO 2005/)&211%'51 ®CT/ US2005/ 017121

(C1- C6) carbocyclic rin&; branched or branched

NH- C(O) -0 (Cl-C6)al kyl; or a substituted or
unsubghdr¢int ed NH CO- ( Cl- C6) - O car bocyclic ring; and *
nis 1l 2, 3, 4, 5 or 6; and pharmaceutically

accept aPJ & @L(Eg‘; badrdh&d oragibesshed :lﬂkyleﬂfalkeﬁylz a ((Dh-@;) substituted

compound of claim1, wherein Eis N, and R2 and Ré%
taken t oyensybstituied cabacyqhigring; p gphstifyteor upsubsiguted aryl or

Caken t Beatng Ay pdeBlef ilinlia Vol AL 3% ol o

t aken t a piperidine ri

CO”poundnﬁfbst@ﬂuﬁddl"(’(fl-Iz)p\Mi?I @(EHZ)Ehb’&rd‘dryllﬁlgSSwhé'ﬂe@ is1,2,3,0r4;
conmpound of claim 1, wherein and Y and Z are

CH. '6. Rilaed RorproudereasionslydilifCa; Cskhéﬂﬂéhffdﬁﬂﬂ?f@? ethlkyd; a (Ci-
;”‘gdsz 208) st of M ERIRAL bl 1@!1%3151113 .8 !opulisubstituted

wher ei n(@®LCk u@ﬁ{yaﬁdx@dsdtfsﬁmddhﬁ L@smriuaeumls@d)mlgymfkoxy,
nmet hyl , et hyI I sopropyl, n-prop n- but |sobut I
and secsthatifted wsubatw@ﬁé Ci-gpalipfanpng. 1 %tﬁate gnglbstltuted

(C1-Cg)alkylaminoacyl, or substituted or unsubstituted (C;-

Ce)alkylaminoaryl; or, when taken-together, R, and R; form a substituted or -
unsubstituted piperidine, pyrrolidine, azepane, aziridine, or azetidine ring;

» X,Y,Z are independently S, C, N, or O;

» A is NH; N(C;-Cs) alkyl or a N(C;-Cg)carbocyclic ring; CHy; or CH(alkyl),
or O;

» EisN, CH, O, N-CO-, or N-(CO)z-;

» G is H; OH; branched or unbranched (C;-Cg)alkyl; branched or unbranched
0-(C1-Cg)alkyl; a substituted or unsubstituted (Cl-Cg)carbocyclic ring;
branched or unbranched O-C(0)-(C;-Cg)alkyl; a substituted or unsubstituted
0-CO-(C;-Cg)carbocyclic ring; NH,, branched or unbranched NH(C;-
Ce)alkyl; a substituted or unsubstituted NH(C1-Cs)carbocyclic ring; N[(C;-
Ce)alkyl],, substituted or unsubstituted N[(C;-Cs)carbocyclic],; branched or
unbranched NH-C(0O)-(C;-Cg)alkyl; a substituted or unsubstituted NH-CO-

-66-



10

15

20

25

9. The conmpound of claim1l1l, wherein Gis OR 10. The
conpound of claim1, wherein Ais NH 11. The

weorgsoernd of claim 1, wherein Ais CH2. 12. TP€T/US2005/017121

conmpound of claiml1, wherein Ais O 20 13. The
conmpound of claim 1, wherein said branched or
unbranched hal oal kyl group contains a hal ogen atom

selectedfr t.he qgrou onsi. s{ i ng.of

e S Batigusli e SRR Bnghed (- CB-0JeG coation:
3. 15. The sepaneuddr fhsubk@utBd NHWEH €] -TsPOLdarbocycldring; and
The conmpound of claim1l, wherein 25 " Rl is a (Cl1-C8)

al kyl *om iallkar3s14, 8 er carsbpliarmageutieallyrasagptedn salstand(pr gsters
met hyl , thet hyl , isopropyl, n-propyl, allyl, n-butyl or

i sobut yI"™™®®7 WO 2005/ 121151 PCT/ US2005/ 017121 ~ R2

and R3 taken together forma substitufed

2ins ubIhs SR GS 1 InhsFoIn Byt NofidiRnand R galcen tygegher, form a

S - 5N AiIs NH CH2, or O " EisN 7
Gs ,gﬁgﬂﬂ&?ﬁgis 1, 2, 3, or 4. 17. The conpound of

| ai wherei.n 10.~ Rl.is.a.(Cl-C8),al k r._al kenyl
Sorec TBHCTPETHRRE gy VST ECF Ny Rty HcByfiiler, form o
| sopr gp¥tidinBriRgopY! . allyl, n-butyl or isobutyl; " R2
and taken together forma substituted or

4nSUbSHL Luhedlufl SIS chly £0RE! N1 ng i x- mertbor ed
cyclic ring), pyrrolidrne containing five menbered
Eyel i o6 st ompfor AR, Skt TS R S8 70 TRDET o
6 The compound of claim 1, wherein Y is S, and X and Z are CH.

7. The compound of claim 1, wherein Z is S, and X and Y are CH.

8. The compound of claim 1, wherein R; is selected from the group consisting of
methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, and sec-butyl, CF3;, CH,CF3,
CH(CF3)2, and CHzCFg,

9. The compound of claim 1, wherein G is OH.

10.  The compound of claim 1, wherein A is NH.

11. The compound of claim 1, wherein A is CH,.
12.  The compound of claim 1, wherein A is O.
13.  The compound of claim 1, wherein said branched or unbranched haloalkyl group

contains a halogen atom selected from the group consisting of F, Cl, Br, and L
14. The compound of claim 1, wherennis 1, 2 or 3.
15.  The compound of claim 1, wherein n is 3.
16.  The compound of claim 1, wherein

= R, is a(C;-Cg) alkyl or alkenyl selected from the group consisting of methyl,

ethyl, isopropyl, n-propyl, allyl, n-butyl or isobutyl;
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N AiSNH - - - - "2~Gis OH and 20 nis 3. 18. The
conpound of claim1, wherein » RL is a (Cl1-C8) alkyl

waniosh2i1st i sopropyl; » R2 and R3 taken toget hepCT/O82005017121

substituted or unsubstituted piperidine (N containing
si x-menbered cyclic ring); 25~ Xis S; ~ YandZareC, ~*
AlsNH, ~ Gis OH and ~ nis 3. -68 W 2005/121151

PCT/ US2005/ 017121 19.. The conpo f claj . g
wher €1 nkg épglgﬁ ﬁé@ﬂﬁ%@mqr At 9%@5’3‘?‘@% ‘Elsgléﬁm]tt&% piperidine or
sel ect egyﬁéﬂ’d‘{héﬁﬁggr oup consi sting of hydrochl oride,

mal eate “citrate, fumarate, succinate, tartarate,

mesylat & issSpdi um pot assi um magnesi um and cal ci um
salts. _20. The conmpound of claim1, wherein said
con‘pohna{?@%a@-q%lm receptor 5 antagonist. 21. The
conmpoynd, Qfng! @ﬁgnolf,o.v\her ein said conmpound is a 5-HT4
receptof agonist.” 22. The conpound of claimi1,
wher e4 nEsi@iNj conpound is a 5-HT4 receptor partial
agoni st. 23. The conpound of claim1, wherein said
conpoun® 1ISOH; %l HT4a receptor partial 10 agoni st.
24. The f claim1, wherein said conpound is
a h5-HT 39%;@33?5?' partial agonist. 25. The conpound
o; claiml, wh [ conpound is a h5-HT4a

.sai d
Yecep CWPEIO?ICE‘E%T’WH "“onpound of claim 1,

SRR TER T N B R TIR —
i's a 5-H4) neseiR nbRpsT, 38y, AR B isobutyl;

» R, and R; taken together form a substituted or unsubstituted piperidine (N-
containing six-membered cyclic ring), pyrrolidine (N-containing five
membered cyclic ring), or azepane (N-containing seven-membered cyclic
ring);

= XisS;

= YandZ are C;

= - AisNH; - - - R SR

= GisOH; and

® nis3.
18.  The compound of claim 1, wherein

» R, is a(C;-Cg) alkyl which is isopropyl,

» R, and Rj taken together form a substituted or unsubstituted piperidine (N-
containing six-membered cyclic ring);

= XisS;

» Y and Z are C;

* AisNH;

= Gis OH; and

» nis3.
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28. A conpound having the formula OHOK NN R2 S
REBNOR (Il) wherein 20 " RL is (C1-C8) branched or

waormsamaled al kyl; a (Cl1-C8) substituted or PCT/US2005/017121

unsubstituted carbocyclic ring; branched or unbranched
hal oal kyl, a substituted or unsubstituted aryl or
heteroaryl ring, or a substituted or wunsubstituted

CH2) p-aryl or )p.heteroaryl .rin e ' .
1575 g olpponng PR aovheein gt s IOR b Rgp o s is
substdefcdieGrd tHeNRoRSEdrsistiBE o PhRREHIb®s, makdate, citrate, fumarate,
pyrrolidine, azepane, aziridine, or azetidine ring;

and -sBeciide 2e0&AtE2 MEsylateCHd e qesIssium agnesiym; andicalgum salts.
3, 4, 5 or 6; and pharmaceutically acceptable salts

2ond/ orheaingiosind bhelanfl, wR&einarl eongpandds o 6-HT.alcoep2&.
wherein » Rl is a (Cl1-C8) alkyl selected fromthe

gr oupPngaResisst i ng of nethyl, ethyl, 5 isopropyl,

n-propyl, n-butyl or isobutyl; ~ R2 and R3 taken )
Xloget Per congronmd of glain 1§ wherdinoraid grsugysmid i) 8¢ T4 receptor agonist.
pi peridine (N- containing six-nenbered cyclic ring);

2nd "Tie dotnpdund 0f clkiie 1cwhpeinndidéompainthi?s 5-KHiferee¢por partial
sai d branched or unbranched hal oal kyl 10 group

cont a#2981sh hal ogen at om sel ected from the group

consisting of F, A, Br, and |. 31. A pharnmaceuti cal .
230 dEhd ¢ammporiodf ckimd, whereosisbeanapayhdds aftnHT4 Fecgpfor partial
anmount effective to treat a CNS or peripheral nervous

syst e#oMEor der. 32. The phar maceutical conposition of

claim 31, wherein said CNS or peripheral. .
24. The compound of claim 1, wherein sa?d conepoun% is a h5-HT} receptor partial

agonist.
25.  The compound of claim 1, wherein said compound is a ~5-HT4, receptor agonist.
26.  The compound of claim 1, wherein said compound is a 45-HTj. receptor agonist.
27. The compound of claim 1, wherein said compound is a 5-HT; receptor inverse
agomist.
28. A compound having the formula
OH O
n
l Ho b
ST ™N"o 3
1
R an
wherein

» R, is (C;-Cs) branched or unbranched alkyl; a (C;-Cs) substituted or
unsubstituted carbocyclic ring; branched or unbranched haloalkyl, a
substituted or unsubstituted aryl or heteroaryl ring, or a substituted or
unsubstituted (CHz),-aryl or (CHy)p-heteroaryl ring, where p is 1, 2, 3, or 4;

* R, and R, taken together, form a substituted or unsubstituted piperidine,
pyrrolidine, azepane, aziridine, or azetidine ring; and
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15 nervous system di sorder is selected fromthe group
consisting of Al zheiner's disease, cognition

waoele@sneass, irritable bowel syndrome, nausea, BPOBBES®)5/017121

vom ting, prokinesia, gastroesophageal refl ux
di sease, nonul cer dyspepsi a, depression, anxiety,
urinary incontinence, mgraine, arrhythma, atrial

fe Imk;tr Iy"! ln gtii% fg?o ,3:,'1 %,? £ sln% ,éggﬁ)ﬁ}é&gq%’ggg a@&rgi?ct:eip%fbleg&?tts ra}l&/or esters

gastroi iLsye nal 20 disorders, constipation, erectile
dysfunction and respiratory depression. 33. A nethod

A PR An PR BT REEl nervous system

I sor onprising admnistering to a patient in
need t her eof armaceutical conmposition ..conpri
the. comBodni(GrCa It Bt RE e nse R o §rpg Bt S,
treat sai o%}ﬁ ehibaRg bad yous system di sorder.
25 34. %%gr fﬁggbg?'cla§ﬁ13§?ﬁa2erein said CNS or
per i pheRaland&:vakes tegether fornda sdrstibrted or wshlestitetdd pingridine (N-
the group consisti negnof zgei msi'3 sddi sease, cognition
di sor deCentaNRg FLAERFLGHEYCIE HiEE B4 nausea, enesis,

vomi tj ng,;sBrokinesia, gastroesophageal reflux
di sease, nonul cer dyspepsi a, depression, anxiety,

in I hcont.i el  Ne: ' [
4 R AR 25T Pl S SRyl
2005/ &2 8dnthad h USROS A0 skRkteddfsh theogre P bitisiging of F, Cl, Br,
di sorders, feeding disorders, gastrointestina
di sorawkls, constipation, erectile dysfunction and
respiratory depression. 35. A nmethod of treating a CNS
3. peAiphhenaeutical composiiet enmptisieg dhe compowpt ¢&dlaig 1 in an

di agnosi n atient in ed of. treatnment and ..
adm rREPEHiTHEEHYs 19 igat § CNS GreHEReTRl teryas segm gisorder.
t her a¥g i ncl udi ng a pharnaceutical conposition

L e

¥onpr The plprmaecusicairommesision of glapm 31; wherginggal (NS or peripheral

effective to tre B ' I v S
yst i e Bipiel il ligRCht BREDTons ARG Bhcimrs
sai d GNSsefcopsitionl#oaders) GiritgHs bowelt giilrodies paubes, eintesis, vomiting,
selected fromthe group consisting of Al zheiner's )

di s eaprokingsigngasireesophageal reBi¥ dissase) nqmuleep Hrspspie| depression,
syndr one,, nausea, enesi QL | _nr.eki e o1y e s .
o e BB oS bl B HOGS Eeatop o
depr egsdkeNgastitid, Shdtric ethptyaioydisdra&s,fetdifg dBordeisy pastivntestinal
arrhythma, atrial fibrillation, ischemc stroke, |

gast r disprlers, eenstipatione aisetjle dysfunetinnpadgespiatagy depression.

di sorders, gastrointestinal disorders,

33. A method of treating a CNS or peripheral nervous system disorder, comprising

administering to a patient in need thereof a pharmaceutical composition
comprising the compound of claim 1 in an amount effective to treat said CNS or

peripheral nervous system disorder.

34.  The method of claim 33, wherein said CNS or peripheral nervous system
disorder is selected from the group consisting of Alzheimer’s disease, cognition
disorders, irritable bowel syndrome, nausea, emesis, vomiting, prokinesia,
gastroesophageal reflux disease, nonulcer dyspepsia, depression, anxiety, urinary
incontinence, migraine, arrhythmia, atrial fibrillation, ischemic stroke, gastritis,

-70 -



10

15

20

25

consti pation, erectile dysfunction and respiratory
depression. 15 37. A nethod of treating irritable

whoasli2ayndr ome, conpri sing adm ni stering to apCpasioeso17121

in need thereof a pharnaceutical conposition
conprising the conmpound of claim11 in an anount
effective to treat said irritable bowel syndrone. 38.

A nethod of treat.ing irgit.abl.e bowel .
conpEPERH ﬁmap%%‘ﬁ?rﬂarsa{eﬁélflg élhﬁorcpelrsn gﬁ%gogg%g } disorders,
and %&5@@5&&% ek d281d BysAmRabh 81 rekpirNesdichhasienf a

therapy 20 1 ncluding a pharmaceutical conposition

3%.? ?g%lt Sy toli}?re&t?rgg)é)glf‘l@ cIQf o k)lgtt)rﬁl‘ erbdhs s§8ted B4 er, %Oér.lprising

rvé'to trea e bowel “syndrone. 39.
A netdigdoshg b peadrit igndddzdfetcamnéns and sémBsterongipra peitingt in need
admnistering to a patient in need thereo

f ..
Dhar et Balepy BihiE 1 BRATEBRBHICE GERROSHOR RPN he

claim 1 in an.ano i eat sa3fefs inheral
Al zh&PREprad ﬁ%g%gmﬁg&ﬁw,&ﬁrﬁgﬁ%&gto? Freating Lopnee
Al ZheieRRus Systins @asder.conpri si ng di agnosi ng a pati ent
in need of treatnment and administering to a patient

3N Negd LAREEOF c18int HENARYein sBEICS Bop@iphial RBGeU §stm

conposition conprising the conpound of claim1l in an
anounfisceddraés tdlected omrtkagrovpiconsidtingaif Adrheimgy’s digaase, cognition
-71 WO 2005/.121 5%) PCT/ U%OOS/ 017121 41, .. Kinesia

6. 7 T YA PaYS PRGNS ORyEEETStt: kprpijing, prokinesia

- (pi LglisBs i ia, depression, anxiety, urin;
y1) p%%)tj)l; S?%‘?Aéﬁ%l[rﬁf}%’fgsﬁafﬁ I%JIOinHlecfe qu}ésg? Soiarr? de Rt ) 'ary
pot asatdanmMnsadel migrdihe, arrhythmia, atrial fibrillation, ischemic stroke, gastritis,

g ’r '7‘-:1 'Dlg@? % re?ﬁpd&hqg %irsgl)%é}sz -fele%horpgr(ﬁg‘% llérg,_ g%)sft?c_)irl\llfegtgfnél GRloPers,
Y1) pr Rk eolife dythittioh 4hd fesprbEPRupRkR. sodi um
. 7- D hydr or 4= hydr 0xv:: 71l 6 ox e N3 ( pineridi
I AR AR B el A rate oo
succ B{hﬁ%ﬁt i dlebd thefebf a pharmaceutical composition comprising the compound

6, 7- dr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- ( pi
eridi qf-c){aim 1in anyamoun)t/ effectiver‘:o trge){t said irritable b(owef gyn%rome.

-yl )propyl)thieno[ 2, 3-Db] pyri di ne-5-carboxam de citrate -

382l t . A mddihod of treating irritable bowel syndrome, comprising diagnosing a patient '
S,r |7d |D| mgl%gcrl 8% ééﬁ%gﬁtoaﬁ%_a@igigt%ﬁgg ¥cl a Sét?e)r(l? i_nl\rl-le%g tﬁérgéf% therapy

y1) P e bl R¥Hi-d4iR8A BorkAaAX Yl Bpeh@at €laim 1 in

sal t ﬁ%d)ngmﬁ%ﬁhé‘gﬁg 4- h{/ngr olxy- 7?i gigpr%pyl - 6-@%- N-(3

- (pi pat arflbumt effeetive to treat said irritable bowel syndrome.

yl) propyl)thieno[ 2, 3-b] pyri di ne-5-car boxan de nesyl ate

Al t. A fflfhod of treating Alzheimer’s disease, comprising administering to a patient

6, 7- Di hydr o- 4- hydr oxy- 7- i sopr opyl - 6- oxo- N ( 3 .
- ( pi piartiedd ther¢of a pharmaceutical composition comprising the compound of claim

1 in an amount effective to treat said Alzheimer’s disease.

40. A method of treating Alzheimer’s disease, comprising diagnosing a patient in
need of treatment and administering to a patient in need thereof a therapy
including a pharmaceutical composition comprising the compound of claim 1 in

an amount effective to treat said Alzheimer’s disease.
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yl) propyl)thieno[ 2, 3-b] pyri di ne-5-car boxam de
fumarate. 15 48.

W® 2005 higdr o- 4- hydr oxy- 7-i sopr opyl - 6- oxo- N- ( 3- P@i/psro0so17121

n-1- yl)propyl)thieno[2, 3-b] pyridi ne-5-carboxam de
tartarate salt. 49. 6,

7-Di Ihydro 4- hydroxy 7 i sopropyl - 6- oxo- N- (3- (pi peridin-
4}mgxééﬁé}%§%@%—t hl géy- sopr!);g)}xré gl rlﬁf—(%_—&)iaﬂe%%%(nq[n de
It dpgg&rog;yﬁ%aﬁg[ﬁx]p%ﬂdﬁﬁps-eﬁxbxﬁn@é odisdidm saRi p

¥!) PEoRYLL L 2ROk Rx 7Rk abh sl GeOnEa B le- cal ci um

aI t6
yl)propyl)thleno[2,3-b]pyr1d1ne—5-carboxam1de sodium salt.

43. 6,7 -Dihydro-4-hydroxy—7-isopropyl—6-oxo-N—(3—(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-S-carboxamide succinate salt.

44. 6,7—Dihydro-4-hydroxy—7—isopropyl-6—oxo-N—(3—(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine-S-carboxamide citrate salt.

45. 6,7 -Dihydro-4—hydroxy—7-isopropy1—6-oxo-N-(3-(piperidin—1—
yl)propyl)thieno[2,3-b]pyridine—S-carboxamide maleate salt.

46. 6,7—Dihydro-4-hydroxy—7—isopropy1—6-oxo-N—(3-(piperidin—1-
yDpropyl)thieno[2,3-b]pyridine-5-carboxamide mesylate salt.

47. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3 -(piperidin-1-
yl)propyl)thieno[2,3-b]pyridine—S-carboxamide fumarate.

48. 6,7 -Dihydro—4-hydroxy—7-isopropyl-6-0Xo-N—(3—(piperidin—1-
yl)propyl)thieno[2,3-b]pyridine-5- -carboxamide tartarate salt.

49. 6,7-Dihydro-4-hydroxy-7-isopropyl-6- oxo-N-(3 (plpendm-l-
yl)propyl)thieno [2,3-b]pyridine-5-carboxamide magnesium salt.

50. 6,7-Dihydro-4-hydroxy—7—isopropyl-6-oxo-N-(3-(piperidin—l-
yD)propyl)thieno [2,3-b]pyridine-5-carboxamide calcium salt.
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