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WO 2005/121151 PCT/US2005/017121 THIENOPYRIDINONE
COMPOUNDS AND METHODS OF TREATMENT FIELD OF THE
INVENTION The invention generally relates to the field of serotonin
w(b2badrzgtryptamine, or 5 5-HT) receptor modulators, e.g.,PAd#2e85/617121
partial agonists, inverse agonists, antagonists, and more particularly to
new thienopyridinone compounds, the synthesis and use of these
compounds and their pharmaceutical compositions, e.g., in the treatment,
FPRUHRIPY RNINONE\CONIPOT RIS M HODS O B IRESTAIENH
serotonin action, such as in treating Alzheimer's disease, cognition
disorders, irritable bowel syndrome, nausea, emesis, 10 vomiting,
prokinesia, gastroeso | ref 'ﬁ@@,ﬁg cer dyspepsia,
depression, anxiety, m?iécﬁon |rll%nce, m{gggﬁle, arrhythmia, atrial
fibiillaiprerischestier slivokdsiegastititisidd sfricrempiyitfighidorder feath g
disorders, gintestinal disorders,. ipati ' f |
S B B R M S T A D B A R s and
morSsEatenenyiconesrahsystemdbichedorapaids. bbe rysHsaa 8dHaehtes
variety of, physiologic functipn ich mani t elyesd }
oA B A o T e
preveyisiemsnalssalamebismyesiiicbrokiressoasoRs SRR ge 1 FEfitiRe
disease,.nonulcer ' [ I ri a, emesis,
A o It o
vomijisliskgustriczestotpmiesd oadis: fwatorereias &Sy atibifmRLTar
iSRS, pOARIRANON.prsile dxsiupaionandresallaRi dencassion,
B rec ptor modulators e.g., agonists, partial agonists, inverse agonists
gastatigl amagmm@pa@éﬁ/@m@&ﬂ@@%ém&ﬁrﬁv PR THAD (T (E8RIs)
C"ns?rﬁ’% & épég%gtagﬂm%gyggpiwy@@épfe@@@grtraline, lorazepam,

Ipramine, citalopram, and nortriptyline, may be used for the treatment
of the above conditions, as well as for vasodilation, smooth muscle

contraction, bronchoconstriction bww vascular

disorders such as%ﬁﬁggﬂm ne; and neuropathological disorders

incluging:Patdnsons diseasematdhfiziieimetedisbase. (T imfuatss a variety of

intervene in the requlation. of the cerebral circulati né?n%g thilsy
Phy?@ﬁ?gg’eﬁw%%iv é%g}ﬁg%} con Fgﬁ/iﬁsgl?n?gr%ﬁﬁé?%y are also suitable

AlFRIBE s diséase, cognition disorders, irritable bowel syndrome, nausea, emesis,

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

constipation, erectile dysfunction, and respiratory depression.

5-HT receptor modulators e.g., agonists, partial agonists, inverse agonists and
antagonists, and/or selective serotonin reuptake inhibitors (SSRIs) such as fluoxetine,
paroxetine, fluvoxamine, seriraline, lorazepam, imipramine, citalopram, and nortriptyiine,
may be used for the freatment 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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~1 WO 2005/121151 PCT/US2005/0171.21 prophylaxis and control of
the effects of occurrences of cerebral infarct (Apoplexia cerebri) such as
stroke or cerebral ischemia. They are also suitable for the control of
wdligwedend of the intestinal tract which are characterized by BSi(HPARTRS B
the serotoninergic system and also by disturbances of the carbohydrate
metabolism. They are suitable for the treatment of 5 gastrointestinal

disorders including irritable bowel syndrome. Trazodone controls1 S5-HT b
propladipissndrediiiadadtihe efRe RGO oRaRHR #a cistEOLLIBEHE (giRop exia cerebr)

cuch N WRURDSISsIaN; viapote TR seleglivainhibiton ot seroteritisadptakethe
into presynaptic neurons. 3-Chloroimipramine inhibits bath 5:HT a%nd d also
intestioabfyhee phiiere aptaacerienh ey ééﬁ%%&ﬁﬂ%%% HEI TN

by RHISRES ARG imgldinaiibuprorionandilp Bastifengisement of
Tegaserod, an indazole carbazimidamide that acts as a 5-HT4 agonist,

gastipiegted] GyprsvRTBIlina BB HERRY S, RAYTHEYBuchheit el al. J. Med.
Chem. 1995, 38, 2331-2338; Buchheit et.tal., J. %bghen%. ac%g 450,
23362088} PRSI L SEHBYS &Y glé)%(gnl%lgarlﬁem er of the family of
serof @R PlOrsuREaVERiclbvirgnaane ankdreaier (7E Mhdamoai nBseoupien yptake into
G-protein which is positively coupled to. adenyl I -
R e e e
Othd@impRehdbe rosenitininesths mirepresiegtspiteadd zodddine, bupropion and
gastro-intestinal tract, and the pig and human heart. in the mammalian
© H2the 5-HT4 receptors contribute to dopamine secretion and regulate
learning and long- vigthe ificatl atvichalingn
e T e e iore b nrovan 1
appregdl Ateimjasiobins s Ron éﬁﬂké&ﬁhéﬁ@{e%@méﬁé&éﬂ8%?’“2338;
Bucﬁ‘ﬁéﬁ%é'aﬁ%‘?\%é’d? e, ooriisestegoisdiadger contraction and atrium
T

contractility. The 5-HT4 receptors are invo ved in a wide variety of central

and-pesRieral.disqroRttcistudingnear diph etk biascapdrs with seven

neurodegenerative disorders and mare 25 specifically Alzheimer's
tranieeSaRaE 6RO ACSUIEFEP IR BOATT Sy TBF T R SR Brie
adex’c{i\ﬂ%t@gla@ép kingsiar nasitersaphageplueliindisadsearienyulf gssues, including
y

spepsia, depression, anxiety, urinary i conti(pen e, mi rairtlr%,_- testinal tract
e s SeTAeen N RY D ESRRATPEANR sl st

pul

"'and the pig and human heart. Tn the mammialian braif, the S-HT. receptors contribute to -

dopamine secretion and regulate learning and long-term memory via the modification of
acetylcholine release. In the peripheral tissues, the 5-HT, receptors have proven to regulate
gastro-intestinal tract motility, intestinal electrolyte secretion, adrenal secretion of

corticosteroids, bladder contraction and atrium contractility.

The 5-HT, receptors are involved in a wide variety of central and peripheral
disorders, including cardiac arrhythmias and neurodegenerative disorders and more
specifically Alzheimer’s disease, cognition disorders, irritable bowel syndrome, nausea,
emesis, vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsia,
depressior, anxiety, urinary incontinence, migraine, arthythmia, atrial fibrillation, ischemic
stroke, gastritis, gastric emptying disorders, feeding disorders, gastrointestinal disorders,

constipation, erectile dysfunction, and respiratory depression.
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stroke, gastritis, gastric emptying disorders, feeding disorders,
gastrointestinal disorders, constipation, erectile dysfunction, and
respiratory depression. -2 WO 2005/121151 PCT/US2005/017121 The
waeesopment of 5-HT4 receptor modulators, e.g., agonists, PaFtia}2005/017121
agonists, inverse agonists and antagonists, may have therapeutic
applications in the central nervous system for treating neuropsychiatric
disorders associated wijth, a dysfunction of the central _dopaminer. &u
i R e A T
inveRss Ropresenirithinapatient isyffernghropeitizhephiestodisedbe coust nervous
medicines might also be usetul for treating peripheral disorders suehas: .
SYSISR QR SR %ﬁ@%‘?&éﬁ }%%%s ?8%5%‘5%%?“%’?%%?%@3%%nge aond_ ca(r:_diac
dopatiiythinigsieelective, lidinabirityiseastatrolicalis S rasienssia Tie feicapies as
modulators that passess good higavailahility, CNS penatration, and 8ok
Pms%ﬁﬁﬁ%%%ﬁ&%&%@ﬁ rﬁrg%,l %ﬁg%%% \%vo, are desirable. 10 SUMMARY OF
usefEHE: RN Poidhdiabdirestent snoknsion iabilsbewe e dieesy EpyEaERa:
._compounds which are, 5- dulatoss, 9., 20008 LS atialagonistsable
unnWerg%naS%nrl{i%taénarc] e%%%a@ébﬁ Ists, ar'1d_/or g_SR’.Is.,?gtﬁat can be used for§
5-HTeattapioprevitingschaurines S MonddlisraidsrinioRSserrEation, and good

pha;'%é%@&%gt%ﬁ% ass, Gounition disrders,idtable 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 digonsieyas BISE@ MEStinavVAdOrters, constipation,

e TCion, Sl SepesSpD. 00 B OAG e,
modEGeRIOL pariialAgenistd Andlailliagesistsoandsactas aptaitniste/andfiitls,
g e b RS [paveatiSt 6PAIRRY R IEHIS LRRRiBRY e
Alzheimer’s disease, cognition disorders, irritable bowel syndrome, nausea, emesis,
vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsta, depression,

anxiety, urinary incontinence, migraine, arrhythmia, atrial fibrillation, ischemic stroke,

 gastritis, gastric emptying disorders, feeding disorders, gastrointestinal disorders,

constipation, erectile dysfunction, 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

9SRIs. In an embodiment, such compounds include those having the formula

G 0
n
@) iy
X g‘?j 0

wherein

R; may be (C1-Cs) branched or unbranched alkyl or alkenyl (e.g., isopropenyl); a
(C1-Cs) substituted or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or
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R3 N O R1 (I} wherein 25 R1 maybe (Ci-Cs) branched or unbranched
alkyl or alkenyl (e.g., isopropenyl); a (C1-Cs) substituted or unsubstituted

- carbocyclic ring; a substituted or unsubstituted aryl or -3 WO

WR0ODBF 211551 PCT/US2005/017121 heteroaryl ring, branchB@Igys2005/017121
unbranched haloalkyl (e.g., CF3, CF3-CH2, CF3-CF2-); or a substituted
or unsubstituted (CH2)p aryl, (CH2)p heteroaryl ring, where pis 1, 2, 3, or

and inde end nt 1-C ranch
he“%‘iW AMer ’@%]h%b%rs E%or%Xﬁg‘E’%Wieﬁ Se%t?%bcyélégr l?g %
subgtunrdulistiuiedi(Etb(CB)Nlarlily 0Tk, -belestiujteong: whsrmsmute?d 3 or 4;
(Ci-C6)allcylalkoxy, substituted or unsubstituted (C1-C5)alkylamino,

subBitté® omen sulsprindedlOe-Ea)alKyammsaegicormupshasatgi a (Ci-Co)
sunASHBEHIved G colalamIRaan Qhen lkeRRgRIe B2 and R3

orm a substituted or unsu |tute piperidine (N-containing

Co)sikyinpinbored syttt ng)mwmﬁé‘?k\t Tgfiv st ed cyclic
ms%g?tu%ﬁg@ﬁi NeSPRIARINREeRILS MemRste £yclicHRMWyBdnidng:, or

contai reé-membered ring), or azetidine (N- containing
subfgitwted eyt (G Rk ylamineaih depeRer s b g ther, B2 gréRa form

a s@&%ﬁgd'}!%%t@éh%&hﬁtﬁ WQBIQQ}EWE&BQ% &Il Ghgfalkyl);
or O; E may be N, CH N-CO-, or N-(CO)2-; t 5 G maybe H; OH;

pmhﬁ@ﬁéuﬁpttﬁ%&é%mbee%éwp AP

metftilOR! h}éln ubstitiedholunssbisitied (keknbaiaatbgr yelie sifthe (N-
branched or unbranched O-C(O)-(Ct-C6)alkyl; a substituted or

00%%%@6‘3@}9@@16@?]@6}83 ocyclic rlng N'H2, branched or
unbranched NH( |tut | or unsubstituted NH(CI-
C6)3‘argo%ﬁ3ﬁ3t’i‘ﬁ 3yc}?§)a§ﬂ§yl tltuted or unsubstituted
N[(Cl C6 ] nch r
(6?) (%#@Cﬁ%l@z &gslitute%‘éér’ S%iu st.tg‘?e%"n‘ CHZ GHalkahy; or O;

C6) sgﬂp@ﬂgob@@@ednoﬁ%%nched NH-C(O)-O- (Cl C6)a|ky| or

a supstitute
G may be H; OH; branched or unbranched (C-Cg)alkyl; branched or unbranched Q-

(C,-Ce)alkyl; a substituted or unsubstituted (C;~Ce)carbocyclic ring; branched or
tmbranched O C(O) -(Cs- Cg)alkyl a substltuted or unsubsttmted O- CO»(C;-Cs)carbocychc

ring; NH,, branched or unbranched NE—I(Cl—CQalkyl a substztuted or unsubstituted NI—I(Cr

Ce)earboceyclic ring; N[(C;-Ce)alkyl},, substituted or unsubstituted NI[{(C,-Cg)carbocyelic]y;
branched or anbranched NH-C(O)-(C;-Ce)alkyl; a substituted or unsubstituted NH-CO-(Cy-
Cg)earbocyclic ring, branched or unbranched NH-C(0)-0-(Ci-Celalkyl; or a substituted or
unsubstituted NH-CO~(C;-Cg)-O-carbocyclic ring;

and nmaybel,2,3,4,50r6;
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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unsubstituted NH-CO-(C1-C6)-O-carbocyclic ring; and n maybe 1, 2, 3, 4,
5 or 6; and pharmaceutically acceptable salts thereof. 25 In an
embodiment, E may be NT, and R2 and R3, taken together, may form a
five (pyrrolidine) or six membered ring (piperidine). -4 E may be N, X may
be S, Y may be CH, Z may be CH, R1 may be methyl, ethyl, n- propyl,
isopropyl, n-butyl, isobutyl, sec-butyl, CF3, CH2CF3, CH(CF3)2, or
CEZGT e |, MataPeeRtty Anbpay BRNE ozl Be@H), Rthay brayiotal, 2ty 3:-
In andther embodiment, R1 is a me;é;ﬁd, |, 0%%{) -prO@%iI?u%/lG may
propyh isenyeRi el sef Y e d r*fo K Shitutea of
be ORNSHORIBIIREPPRLIdNG, @hdyyEraldbBe Jibgr Xis S; Y and Z are C; Ais NH,
CH2,0r0; EisN; Gis OH; and nis I, 2, 3, or 4. In another embodiment,
Rid$8athybnesbilmisapRopy b mahybystayly isoponyt.or fepblitglyk 2-art RS
_ taken together form a substituted or. unsubstituted piperdine (M-
150b“@&ﬁéiﬁﬁggkéi%§ﬁ?§8$§a %}%’Ii% Sf‘ilrggs ,%?ﬁrocilrd‘ilﬁe -?‘(?r%g@n?ng fivg o .
pyrromﬁllf_@ b@{g?{%ﬂigﬂ@diﬁgﬁﬁh avizddhe (HoomBinhy deve r&;m;h@érwh;l
. cyclicring); Xis S;.Y a are C: Ais: NH. G | oy YL
3, oF %n%@ﬁﬁ?%ﬁ?%qg‘l %gfr)%ffjgéylﬁ Iﬂ%gr}i’de fafﬁg%{% g'tnh?r}g})é}{h d $ubsti%ted
isobu@,ﬂ;lmzsatbzsmytﬁebpiipgeiﬁhne’o@hsﬂl-ecsnt&him‘@@b@WM?W%)W is
S.Yand Zare C; Ais.NH: G | aBANI R IS 3 d BB SIS ASRefe e RS
0011*&}5}’8%88{6%38%[)"%’6%& PR AT g#ﬁ%rmulg& 1%’(_; 0 zgo-r 11 A,KE sz\c(. R
ring), N:QARpERy Bheveinifi)RistaeaByBhehsriBelinbiafc et kel A 18
. alkenyl; a (C1:C5) subsy dyashbstityled 2YCIGntiG tBkcen together
NE; Gip st t%‘(ljg%lr Iar?éu%saf]ﬁ?t}%ée%%ﬁ or hetérolaryl _r?%q'geigt?rgnched or . . .
form dropatiakted mkwgmémgm@m@(ﬂommg six-membered cyclic ring); X 18

S;YandZareC;AisNH;GisOH;andnis 3.

In a first aspect, there is pro?ided a compound having the formula

G 0O
n
o™ A/@\E’RZ
YO iy
X |lq O

wherein

» R, is (C,-Cg) branched or unbranched alkyl or alkenyl; a (C;-Cy) substituted
or unsubstituted carbocyclic ring; a substituted or unsubstituted aryi or
heteroaryl ring, branched or unbranched haloalkyl, or a substituted or
unsubstituted (CHy)p-aryl, (CHa)y~heteroaryi ring, where pis 1,2, 3, or 4;

®= R, and R; are independently H; (C,-Ce) branched or unbranched alkyl; a (C;-
Ce) substituted or unsubstituted carbocyclic ring; substituted or unsubstituted
(C,-Co)alkylhydroxy, substituted or unsubstituted (C,-Cealkylalkoxy,
substituted or unsubstituted (C,-Cg)alkylamino, substituted or unsubstituted
(Cy-Ce)alkylaminoacyl, or substituted or unsubstituted (C1-Cg)alkylaminoaryl;
or, when taken together, Rz and R; form a substituted or unsubstituted

piperidine, pyrrolidine, azepane, aziridine, or azetidine ring;

-5.



20 unsubstituted (CH2)p aryl, (CH2)p heteroaryl ring, where pis 1, 2, 3, or
4; R2 and R3 are independently H; (C1-C6) branched or unbranched
alkyl; a (C3- C6) substituted or unsubstituted carbocyclic ring; substituted
or unsubstituted (C;-C6)alkylhydroxy, substituted or unsubstituted
(C1-Ce6)alkylalkoxy, substituted or unsubstituted (CI-C6)alkylamino,
substituted or unsubstituted (C1-C6)alkylaminoacyl, or substituted or
unsubstitgied, (&ab-CaydlRysantifpar; 2% amdRaendaker ether, R2 and

R3formas ituted ar.unsuybsti iperidine,.pyrrolidine, a €.
azirid?negol F?z%t%@é"ﬁﬁg%ﬂ%w ) %ﬁé@f%%@? (fl; )zgllrné C ;Zbcr)ré%) %ﬁ(gl d
X anc Y Bre BHEH, R,iNIP- N8 atkyl or a N(CI-C6)carbocyclic ring;
CHZ; pr %Hé%&fy@H,ﬁ)}Me@ Ky th!}la&(ﬂed%h\ltﬁg%‘;r, etz hed brQbbranched

branched or unbranched (CI-C6)alkyl; branched or unbranched .
O-(C1-CEy&fkyi-eliitbstitu SRS uBsitRREsHE s ) Carb e EoEnesysy: Ene
5 branchedxafsnaliranched(onéd Q)OI C6) alikydlia s ubsibitectdror unsubstituted
unsubstityt =CO~(C -Ch)carbocyclic.ring;. NH2, branch r }
unbrancrt%lje"g %E&é?é)&ygl&?l asi ’sti?ﬁr?er)d obrrﬁnr%li%st?{utgrgjgmhw NH(C
NH(CI-C6yalkybicyclithstiuteN [gCinebaiiye NUHstifuisarbroypla bisttubddC: -

N[(C1-C&sabagydigikidanchad dsuphangred it (G- Garatied; or
a substituted or unsubstituted NTH-CO 10 (CI:CG)garbocycll,C rlré%% co-

brancheddFeeE R N o by ehats s BY it oF AsUBEimiG
unsubstityied NEQl ag) trntREI0sY GHrigie ANHAAE . 2+ 8, 45 RIRY

10 6; and pharmaceutically acceptable salts and/or esters thereof. In another
embodiment sitsmniped md sushitstnmsehibi idlude sdHo seraciaicthagignd
formula OH O CIN'N.R2 RN™-'0 3 : .
» nisl,2, 3,4, 5 or6; and pharmaceutically acceptable salts and/or esters
thereof.
In another embodiment, compounds of the invention include those having the
15  formula
C')H O
T
/Y S ﬁ/g\’T"Rz
STNNTD Ra o
R a

wherein

R, may be (C;-Cy) branched or unbranched alkyl or alkenyl; a (C;-Cyg) substituted or
unsubstituted carbocyclic ring; 2 substituted or unsubstituted ary] or heteroary! ring;
o0 branched or unbranched haloalkyl (e.g.. CFs, CF2-CHy, CF3-CF-); or 2 substituted or
unsubstituted (CHp)p-aryl or (CHy)p-heteroaryl ring, wherepis 1,2, 3,0r4;

R, and Ra, taken together, form 2 substituted or unsubstituted piperidine (N~
containing six-membered cyclic ring), pyrrolidine (N ~containing five membered cyclic
ring), azepane (N-containing seven-memberad cyclic ring), aziridine (N-containing three-

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

nmaybe 1,2,3,4,50r6; and pharmaceutically acceptable salts thereof.
-5z -



Rl (g) wherein R1 may be (CI-Cs) branched or unbranched alkyl or
alkenyl; a (CI-Cs) substituted or unsubstituted carbocyclic ring; a
substituted or unsubstituted aryl or heteroaryl ring; 20 branched or
unbranched haloalkyl (e.g., CF3, CF3-CH2, CF3-CF2-); or a substituted or
unsubstituted (CH2)p aryl or (CH2)r-heteroaryl ring, where pis 1, 2, 3, or
4; R2 and R3, taken together, form a substituted or unsubstituted
piperidine (N- containing six-membered cyclic ring), pyrrolidine
(N-containing five membered cyclic ring), azepane (N-containing
SeEN:LREN i€ (g aziridi - ining three 25 membered
ring), or azel?i 'iﬁg %%gsn%gﬁw)%Z?légrmlﬁé%ﬁfgrgeﬁn&%%c%%ﬁ And n may be
1, 2, 3, 4, 5 or 6; and pharmaceé lly acceptable salts thereof. 5aln a
second aspect, there is prg "F ' O Nnﬁi‘having the formula OH 0
Ry wherein M R, is (C;-C8).bkanacked or undigranched alkyl; a (CI-Cs)
substituted or unsubstituted carbotyclic ring; branched or unbranched
haloalkyl, a substituted or unsUstituted aryl or he@@aryl ring, or a
subkereited or unsubstituted (CH,)p-aryl or (CH2)p- heteroaryl ring, where
pisl, 2, 3, ar4; aR- and R;. taken together, form a substituted or .
un%t%s’ﬁt&@éi}iﬁéﬁaﬂ% ,°fp‘§ﬁP6%°7hfé, S vorsio e
angdridddSclrideSodnthel 6; Anc-phauRaceicallv.agaepiable salisandioh

esters thereof. 5b Compounds of the invention may also be 5-HT receptor

meulilatorstescgryb 4 orec epbetimpon stsypaitiEhagO (St prarerse (CHa)p-
a%]onists nd/or agtagonists}. Ip another embodiment compounds of the
in g}?{f&ﬁ,ﬁgﬁa}g PP s K réc®ptor agonists, e.q., 5-HT4 receptor

agPNiS!Sand R, taken together, form a substituted or unsubstinned piperidine,

pyrrolidine, azepane, aziridine, or azetidine ring; and

] nis 1, 2, 3, 4, 5 or 6; and pharmaceutically acceptabie salts and/or esters

thereof.

-8h -
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5 In another embodiment compounds of the invention may also be 5-HT
receptor partial agonists, e.g., 5-HT4 receptor partial agonists. In another
embodiment compounds of the invention may also be 5-HT receptor
inverse .agonists, e.g., 5-HT4 receptor inverse agonists. In another
embodiment compounds of the invention may also be 5-HT receptor 10
antagonists, e.g., 5-HT4 receptor antagonists. In another aspect, there is

provided a pharmaceutical compositio rising.the 0 f
e e S R e
recepRyrSiesnistispeatisl Annikir mspeetagbthstirmdriivmisgaméiarmaceutical
composition comprising an 15 amount of a compound according to
Fanmandéhbeéebtidaotearivedsebtbadhvastintmelnsacsdisdhsgsceptor

.cognition disorder y’g ngﬁpowel syndrome, nausea, emesis, vomiting,
agomﬁtﬁoﬁiﬁégiﬁgﬁgﬁ?@gop%gageal reflux disease, nonulcer dyspepsia,

aRrESSIOn o ARG NerH HDRARHIRRRINBE GovRigHRIASy AT Afkiahor
fibrillation, ischemic stroke, gastritis, gastric emptying disorders, feeding
partialijsgnoieis cgasrlntaSarRIPHRBIIE AECPT Bonstipation, erectile dysfunction,

or respiratory depression, and a pharmaceutically acceptab, rrier.
oIS B OGS o RE O CH T BA A b A2L SR
inver8ZBSIRR!'S flisease, eegntiandiseriessisiiitable bowel syndrome,
nausea, emesis, vomiting, prokinesia, gastroesophageal reflux disease,
NORUiEsTheyspdpiimctdeprassmnis2E Grxietgntitnanyiatoritinehtreceptor
migraine, arrhythmia, tatriaa}jlmgibrIillllg,Etion, iIschemic stroke, gastritis, gastric
AntagORifE diSortE’E Reeding disorders, gastrointestinal disorders,
constipation, erectile dysfunction, or respiratory depression in a mammal
sudh awstheherpran toomiprsivigeddminisedngice tiverapeiitvalyretieap e
com?&nvl}ﬁe&’ﬂ% AL FLPMpoynd ACCRIdNGH0-FRHA » EXNQIBES ARPAGAdRe

ntion is a pharmaceutical composition comprising an amount of a
SYSt%ﬁiﬁﬁéﬁd according to Formula | effective to treat Alzheimer's Disease in

& Another aspect of the invention is a pharmaceutical composition comprising an
amount of a compound according to FormulaI effective to treat diseases such as

Alzheimer’s disease, cognition disorders, trritable bowel syndrome, nausea, emesis,

- vomiting, prokinesia, gasu"oesophagéal 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, and a pharmaceutically
acceptable camrier. —- S S

Another aspect of the invention is 2 method for treating diseases such as
Alzheimer’s disease, cognition disorders, irritable bowel syndrome, nausea, emesis,
vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsia, depression,
anxiety, urinary incontinence, migraine, arrhythmia, airial fibriilation, ischemic stroke,
gastritis, gastric emptying disorders, feeding disorders, gastrointestinal disorders,
constipation, erectile dysfunction, or respiratory depression in 2 mammal such as a human
comprising administering a therapeutically effective amount of a compound according to
Formula L.

G-



mammal suffering therefrom, and a pharmaceutically acceptable carrier.
-6a 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 5 amount of a compound according to Formula | effective
for memory enhancement in a mammal in need thereof, and a
pharmaceutically acceptable carrier. Another aspect of the invention is a
method for memory enhancement in a mammal such as a human

COTRRGGING. SR Hgte mmﬁwtgaguﬁm&mﬁe@iw@mm ofm@prising an
compound accordlng to Formula Iﬁgr%Pother a f.the iny t|on iS. a

BT0OBR AP HIAOBRREC SHB LS Sh BB S Fﬁt 2 56%660un158333 ma

manRER0sER 10 fhiehula, hafeaiedndteniialivitabletiowetisyndrome (IBS);
and a pharmaceutically acceptable carrier. Another aspect of the invention
is a method of treating irritable bowel syndrome (IBS) comprising
administering a therapeutically effective amount of a compound according
15 to Formula I. Processes for preparing the compounds and novel
intermediates are also included in the invention. In a further aspect, there
is provided the use of the compound of the first aspect in the manufacture
of a medicament for the treatment of CNS or peripheral nervous system
20 disorder. In a third aspect, there is provided a compound having the
formula G O OE, RZ XN O Rs 25 wherein R is (C-Cs) branched or
unbranched alkyl or alkenyl; a (C;-Cs) substituted

-6a -



10

15

20

25

or unsubstituted carbocyclic ring; a substituted or unsubstimted aryl or -7
heteroaryl ring, branched or unbranched haloalkyl, or a substituted or
unsubstituted (CH2) -aryl, or (CHI)P heteroaryl ring, where pis 1, 2, 3, or
4; ~ R2 and R3 are independently a (C]-C6) substituted or unsubstituted
carbocyclic ring: substituted or unsubstituted (C-C6)alkylaminoacyl, or
substituted or unsubstituted (CI -C6)alkylaminoarvl; or, when taken
together, R2 and R3 form a substituted or unsubstituted piperidine,

pyréaiidice asrepaiihe mrieitine ok medvet o impting Righrimars\Pisesy n &

are CH, o Z ] o AR LAY SO & dSelili Gty SN Can@imt of 2
mm?ﬁg?&%ﬁk};aﬁ%hﬁ@%%ggﬂgﬁed or unbraﬁgﬁgﬁ'&hﬁ%lwl; branched or
cormpoedrchedin® Gogsyéakyl; a substituted or unsubstituted

(C7-C6)carbocyclic ring; branched or unbranched O-C(%C}-C(S alkeyi;

a SHDOLIETEPSF ! Db SNEREAT &5 EPIAEIRRSB A H BRI a2 e 20

amdRARFed AR MRRr ancher N (G lm 6 Yodisds v s ubsifuiashoerhanuhtinied
NH(C-C6)carbocyclic ring; N[(C-- C6)alkyl]2, s Zstituted or unsubstituted
m LOBRIBEEYARI 2, S%Mrﬁ%&ﬁ?ﬁ? UREE (0)-(Ci-C6)alky!;
a substituted or unsubstituted NH-CO- (Cdlf-ocf‘6 carboc%ﬁllic &r]ljg;ént%ranchggmal
; ute

or PHIRRFERRFN A BECTERICT S BRARAY B ASTatred or o -
such RS HSHEHRSNIHEE {ErGi)t@nonithenglmticaeeftotiec B8 415 or 6;

and pharmageutic Ilérra ceptable salts and/or esters thereof. In still

COTROUIEGRPHRE, The? vided a pharmaceutical composition
comprising a compound of i d.a.n =0T ;
acc‘é%é%?g %:sgﬁc?te(r’ﬁ)n f/e ‘éer%&%egr% pect, t%%ﬁrg Is prc?\%%%%he l%ugﬁﬁgn
ameamphuatpbiive torodaspecE mmds heffedtv e tREnE STiaRis SeP e simdrome
(B }eat eanth% dé%%%gﬁér,ggé%@ﬁgr%@e group consisting of CNS
nervou

el er?penpaﬁera system disorder, and irritable bowel
Syngrr%'ﬁl%r aspect of the invention is a method of treating irritable bowel syndrome

(IBS) comprising administering a therapeutically effective amount of 2 compound according

to Formula L

Processes for preparing the compounds and novel intermediates are also included in

the mvention.

In a further aspect, there is provided the use of the compound of the first aspect in
the manufacture of a medicament for the treatment of CNS or peripheral nervous system

disorder.

In a third aspect, there is provided a compound having the formula

G O
2]
‘Z RS A/@\ = R2
YO z
X ;Iq o 3

Ry

wherein

® R, is (C;-Cg) branched or unbranched aliy] or alkenyl; a (C;-Cg) substituted

or unsubstituted carbocyclic ring; a substituted or unsubstituted ary! or

-7



-7a In another aspect, there is provided the use of the compound of the
second aspect in the manufacture of a medicament for the treatment of
CNS or peripheral nervous system disorder. 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 b, emploved.nyarays embadments withau dehading
from the scope of the ifivention. All'parts and percerntages are by weight
unless othemsgesspreifiédiDefiition§CHok donsaivhts gcehteinnérms., 3, or 4;

ORI S L L T
modulator" & PaCHFHBELIBRSHTIIE | DT BBSEBFHPBth IS aldld leriratitive

5-HTI, 5-HZpaikiEs oPnhblifistRotdd 2 2L 0 lasldd A cERIAES iRetUd ather,
the subtypes of each receptor type, such as 5-HTIA, s, C, D, E or1;

P . g
5-HT2A, s OREARHTAR? BUBSIEGE &7 WS FF e BRI B PrrUtiimareans.
maybe agoatitsiipariakagbmistaginverse agonists, or 5 antagonists.

“Treating’, %&L@%ﬁﬁ%ﬁ%ﬂ&ﬁ;d?%ﬁ@? dSOM{RG, negulating, or

eliminating,” that'results in the improvement of the condition, disease,
disorder® eté. ®4kyl" includes saturated aliphatic groups, including

straight-chain alkytgreupsce-erethylyethyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, nonyl, decyl), branched-chain 10 alkyl groups (e.g., ,
Sopto. With SRR B SRR E G e RO & guoranched
cyclopropyl Oeicidpgaikyl, eyclotiensd, wmh%wtwmxagﬁglgd)bmkﬂic ring;
substituted gycloalkyl &5‘?&&?&%&‘@%@&9@&6&%&%&%‘Eﬁgséihéé'd%oﬁiﬁ stituted

"Alkyl" further includes alkyl groups ‘which have oxygen, nitrogen, sulfur

or phosphomasatoms, JPRERUORE-ONMON anched or unbranched NH(C)-
Celalkyl; a substituted or unsubstituted NH(C,-Cg)carbocyclic ring; N[(C,-
Ce)alkyl]s, substituted or unsubstituted N[(C;-Cg)carbocyclics; branched or
unbranched NH-C(O)-(C,~Ce)alkyl; a substituted or unsubstituted NH-CO-
(Cy-Csicarboeyelic ring, branched or unbranched NH~C(O}-O-(C]-CG}3H<yi;

or a substituted or unsubstituted NH-CO-(C,-C¢)-O-carboevelic ring; and
* nisl, 2, 3 4 5or¢; and pharmaceutically acceptable salts and/or esters

thereof.

~ In still another aspect, there is provided & pharmaceutical composition comprising

a compound of the third aspect and a pharmaceutically acceptabie carrier

In yet another aspect, there is provided the use of the compound of the third

aspect in the manufacture of a2 medicament for the treatment of a disorder selected from

the group consisting of CNS disorder, peripheral nervous system disorder, and irritable

bowel syndrome.

-7a -



“hydrocarbon backbone carbon atoms. In certain embodiments, a straight
chain or branched 15 chain alkyl has six or fewer carbon atoms in its
backbone (e.g., CI-C6 for straight chain, C3- C6 for branched chain), and
more preferably four or fewer. Likewise, preferred cycloalkyls have from
three to eight carbon atoms in their ring structure, and more preferably
have five or, six carbons in the, ring structure. "CI-C6" includes alkyl
groups containing one to six carbon atoms. 20 The term "alkyl" also
includes both "unsubstituted alkyls" and "substituted alkyls", the latter of
which refers to alkyl moieties having substituents replacing a hydrogen on

ONEjOATHAER SpONBR INErbyderaibarAckbenRpaut b RsIEe M Sspect
can include, for example alkgl alkenyl aIkynyI halogen %roxyl

0t FRHEE A RORY 2 ABXSF BRRRETRERBORoxy.,

ys@aﬂd@ty{ﬁﬁ alkylcarbonyl arylcarbonyl 25 alkoxycarbonyl
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato, cyano,
amino (includipgraisiasies iRtistannoryigming gierylgiino, and
allcylarylamino), acylamino (including alkylcarbonylamino,
arylEhofaien e, Sbeherbls of thcumasi on Ml ﬁﬂwlﬁﬁﬁ?f)r%ﬂ‘?fﬁ?

deRidiipaRdhiacIhingRI RNy suf ala s Ak sy bintte s blopates cia:ms It

sulfamoyl, 30 sulfonamido, nitro, trlfluoromethyl cyano, azido,

wilhBearaRsrelgp ikl RRyRcHien ATaPOA TR Ao e SGtrin 59 faorn by way of
iuBEh49200R(Q4 Tikdkrbateraromatioinioiatie Gisigaikuaean dRifluthention

substituted, e.g., with the substltuents descrlbed ove, An' alk I".or .
canghp FRIRYPCHO MRS SRS YIGHS &P, Sr?r’?é %%H‘W”“On-
Ali(paRzYhI p cﬁé‘é}é{a@ﬁrm@%gﬁh@&d@&h&ﬂﬁs@ﬁﬁhﬁﬁaﬂl and unnatural

amino aC|ds 5 "Aryl" includes groups with aromaticity, including 5- and
Definfdembered "unconjugated”, or single-ring, aromatic groups that may
include from zero to four heteroatoms, as well as "conjugated", or
mulffeydimveysterascwitinattenstser drationsatc friniptE Reemplss, ehdrripended

ou SI Iug%c?enzene phenyl, pyrrole, furan, thiophene, thiazole,
azoe iMidazole triazole, tetrazole, pyrazole, oxazole, isooxazole,
pyrldlne pyrazine, 1o pyridazine, and pyrimidine, and the like.
Furthermore, the term "aryl".includes multicyclic

1
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aryl groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole,
benzodioxazole, benzothiazole, benzoimidazole, benzothiophene,
methylenedioxyphenyl, quinoline, isoquinoline, napthridine, indole, -
wbengoiuras, purine, benzofuran, deazapurine, or indolizinePThuseoaspi 7121
groups having heteroatoms in the ring structure may also be referred 15 to
as "aryl heterocycles", "heterocycles," "heteroaryls" or "heteroaromatics".
The aromatic ring can be substituted at one Qy.m% rin%%;il)%())siilg N av‘/\,/ljl'gih effect
such SbaraRi Al Hale 98 4> Abb TR HUASF 05 %fé,c gen. hydro%(yf,
at ﬂﬁlgiﬁﬂ ?ékg@rl‘mwépwgmgcammwl galﬂ%mml | epasy, Jémmdinglﬂw
aryloxycarbonyloxy, carboxylate, allcylcarbonyl, minoca, : X
Su"%(?&ﬂ(?ﬁﬁ?ﬁﬁéﬁ%%?f?%ﬂR‘é‘?%/ﬁ%ﬁ%&éf%(ﬁﬁirﬁ %ﬁt%l%\f%ﬁﬁffaﬁaﬁ?ﬁomﬁ e
and 3tatkylcarbonp 26balkenyicarh orygatkaxyeatiid aybrassiriocendsaigphists, or
alkylthiocarbonyl, phosphate, phosphonato, phosphinato, cyano, amino
anta@ﬂ@’rﬁfaing alkylamino, dialkylamino, arylamino, diarylamino, and
alkylarylamina), acylamino.fincluding al !@mi%} : riati
ary)lléi:fr;éa lﬁglaﬁr}ﬁ%%%/%sa%ﬁmgﬁf r l%ﬁ%ﬁo}%%gﬁ Ino, imino,lgﬁlﬁ%yoér?}ll,mmatmg’
thatatbeitsioy Guyithjooverisoanidyy tatedibotfadéssastiglisottlewyicsulfonato,
sulfamoyl, sulfonamido, nitro, 25 trifluoromethyl, cyano, azido,

hetérokyElyindikprsstustedrlipbiamecaphdnsiydiopsiishoety 2w eroups
(e.gg,vﬁ% E%&?ﬂf&@&fﬁﬁﬁ%&ﬂ@,&?&ﬂ%ﬁdﬂqw@@ph&@@mw,iw&a@ﬁed-chain

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

alkyhetyheriedioppraieriRBhylodhene R8N ted STt Gromps™ s
cyogd%%%gpbl@dﬁfﬁﬂgﬁb BeRRassibleisubsiitienteig aliilswesenibecloalkyl

bove, bt that contain at least one double bond. For 30 example, the

eropas RSP RHIES SRR GRAHPRIeHyT brOTe PG b g 2100

whiRIORRM v &NVE2005/ 42 1Sk Fodfhteaf0aiiyiplacigenylopentenyl,
hexenyl, heptenyl, octenyl, nonenyl, d,ecengl bra cheq&ch '%nc algilegl)/ canched

h}’%?éﬁﬁ@é?ﬂ%%&%ﬁ?}ib@@?ﬁﬁcfaP"cﬁrﬁ‘tli}lfﬁ% PG foprosenST

chaY SIRpERie By oe Yelehexeiy aayalohapteaykboyel Gogtetyl); &kphoigalidmit, Cs-

substituted cycloalkenyl groups, and.cycloalkyl or.cycloalken '
OB e e e SRR S el
havBGlEle1eXY e Bighittagen, Sulfiuihotiphospherousiatcmbmeptaciier ng mve five

more hydrocarbon backbone .carbons. In certain.e i ; i
- O R Br‘&%ﬁéﬁ%ﬁ?ﬁ%ﬁ%ﬁﬁ?{erﬁ%-':;&r(%)u%ﬁ%sggiiﬂgyrl %%vgg’rgcafg%)jﬁl 2%0%538[:{2%%

catbon atoms.

The ferm “alky}” also includes both “unsubstituted alkyls™ and “substituted alkyls”,
the latter of which refers to alkyl moieties having substituents replacing a hydrogen on one
or more carbons of the hydrocarbon backbone. Such substituents can include, for example,
alkyl, alkenyl, alkynyl, halogen, hydroxyl, alkylcarbonyloxy, arylcarbonyloxy,
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl, aryicarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinate, cyano, amino (including
allcylamino, dialkylamino, arylamino, diarylamino, and alkylarylamino), acylamino
(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, imino,
sulfhydryl, alcylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,

sulfonamida, nitré, trifluoromethyl, cyano, azido, heterocyclyl, allkylaryl, or an aromatic or
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backbone (e.g., C2-C6 for straight chain, C3-C6 for branched chain.)

Likewise, cycloallcenyl groups may have from three to eight carbon

atoms in their ring structure, and more 1 o preferably have five or six
woanbensieithe ring structure. The term "C2-C6" includes alkaiiy/UghosipEri21

containing two to six carbon atoms. The term "alkenyl" also includes both

"unsubstituted alkenyls" and "substituted alkenyls the latter of which

refers to alkenyl mgie tuen Ia |n
het%ﬂ@%ﬁﬂ%?@“ﬁ%ro@ﬁ?k&?ﬂﬁ% Clgg (ﬁgﬁ] ona oms ‘n suéé%ﬁgsen sté‘gﬁts
des&r%lolamiudea f@(xﬁ%ala?ﬁ)algﬂ’aW@Tm&h&;iﬁkﬁy@bgs&m@kﬁalw@ﬂﬂsﬁeﬂyd@)@ﬁ aryl
ca vloxy..alko rbon
(e gar%ﬁ@ﬂ?égrlnﬁg rbéi(g%te a% car onyl Sl%ér/ﬁ] s quatural and unnatural

armabcexdcarbonyl, amlnocarbonyl alkylamlnocarbonyl
dialkylaminocarbonyl, allcylthiocarbonyl, alkoxyl, phosphate,
pho@mm’hm@umuwnmauéﬂwamtiami@c@m@mﬁr@né|§ymmhaed

s ”a%%f{xgab %gea%am AL A AAT LA BIRR:20
f nc’l alkylcarbonyfa

mino arylcarbonylamlno carbamoyl and ureido),

hetarmtins, am"’ﬁﬁ as ifeiaptcalk gt AT RSO tHRSBAPHEKPIAfaS SUfAtERgmatic
rind /54l g@o(l{)? %‘%Q ss‘ng@EHQ%an?éﬂéoﬁﬁéﬂﬂqopM% tEHMORAMBHRND, thiazole,

yano, azido rocyclyl alkylaryl, or an aromatic or heteroaromatic

isoftistely. Wﬁ%‘%}ﬂs m@ﬁfa@éﬁ%ﬁ%arm%lﬁpﬁ%&@%&w%%gm@% pyrazine,
lﬁQﬂH% and Wﬂﬁez&élﬂﬁéﬂ%'%ﬁéﬁﬁ&&ﬂ% C‘J&%‘P”Q@*ﬂ aRauesMblticyclic

WhICh tontain at least one triple bond. For example aI nyl" mcludes
aryéarai@m-eﬁamﬁa}ﬁyﬁybwaﬁse(é PR BEY RSO
berRBWM L) %@ﬁ&eﬂuaﬁxwfbaﬁamyblﬁﬁgw{hymmbg@m@n @u@wyie

groups and cycloalkyl or cycloalkenyl substjtuted alkynyl groups. The
isogaiRQ A YRS ARl RSz GIRTAR PYFBF0 2 %ﬁ%‘%x%% ‘f‘ﬁﬁ%’g Zn,

indeUtiie mg%ﬁﬁ%@ﬁm@@@@m&ﬁﬁ @feﬁ‘iﬁg&@@ch&é tpapdbarbe referred
bag:kbone carbons. |n certain emtg%dlmentjaa Str, ht cha|n o braﬂlCha%gmanc
to g PEFARSE05 A TSI SE T/ 88161712 gﬂ%yny group has Six

rin@tigwe swarhatt Ao IS ior Iiﬁob@ﬁkt@@bat(xerg w@ﬁ@&mﬂsﬁm@m‘ ehdiseribed

C3-C6_for branched cha| 6" s al
ab‘bvﬁnf’ﬁlfr‘ﬁﬁﬁxﬁﬁgjf% %&O% gte 1 Xal’s%jf}r%?ﬂ ggis?l%c}’ h
alkoxpsubstitidest, aMmMsﬁxhndyiex@sﬂtbt&@late alkylcaxbonyl alkylaminocarbonyl,

.aralkyiannnocarbonyl alkenylammocarbonyl alkyloarbonyi “arylcarbonyl, aralkylcarbonyl,

alkenylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate,
phosphenato, phosphinato, cyano, amino (including alkylamino, dialkylamino, arylamino,
diarylamino, and alkylarylamino), acylamino (including alkyicarbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imine, sulfhydryl, alkylthio, arylthio,
thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, sulfonamido, nitro,
trifivoromethyl, cyano, azido, heterocyelyl, alkylaryl, or an aromatic or heteroaromatic
moiety. Aryl groups can also be fused or bridged with alicyclic or heterocyclic 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 alkyis described above, but that contain at least one double bond. For

example, the term “alkenyl” includes straight-chain alkenyl groups (e.g., ethenyl, propenyl,
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5 alkynyls", the latter of which refers to alkynyl moieties having
substituents replacing a hydrogen on one or more hydrocarbon backbone
carbon atoms. Such substituents can include, for example, alkyl groups,
walkyylgreups, halogens, hydroxyl, alkylcarbonyloxy, arylceeyGrfzksggi7121
alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate, alkylcarbonyl,
arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,

dialkylaminocarbonyl, 10 alkylthiocarbonyl, alkoxyl, phosphate, . .
butepﬂogpmmt@eﬁﬁaéphmg&wlcga%ﬂaﬂ%m}n SRR SRR in alent
@L@émmﬂé"é”ﬁﬁ@yﬂi@ yonpne, gndyai&fwawt@m in@jopeyiamino
ncludlng alkylcarbonylamino, ar Ic m|n vl any ﬂ%reuilo)
CYCi‘éﬁ*ﬁWié ‘Fﬁfﬁw}éepéﬂﬁﬂy@f O%‘ff&ﬂ gﬁﬁ/ oxytle%eysuﬁ
grovdvsutipRydasuifon @wwﬁammdbsﬁwfemamﬂ@l gtﬁn@strmhe temmetikenyl”
cyano, azido, heterocyclx\é \Pé or an aro atlc or. heteFl om LC
fmr?ﬁb‘i‘é‘ﬂ}‘ g P SIHRS VS ons |§gbfherW| Epecifi er alk
atarﬂﬁ@%{ﬂ@ﬁn@rbﬂél% r@ﬁﬁﬂpyc&ﬁedﬂfuﬂﬁhﬁhmme,abﬂdoh&v[hg:M@ném@mts a
more prefera from one | carb n atomsdn, it ure.
straight Ghainy ﬁ%gﬁ e ﬁ%rﬁ}ﬁ%avaé"%xa% gr?gé%% é}pgor%ggfrjr%le
bacﬁy&léiégﬂr@t@g&r%ﬁa@hyﬂhml itieSsdonmpanniad elrdo didkiesisghforloalkenyl
contain.the acyl r dIC laro cyl"
o R L e b IS ST b e M o e F e W 0
p1ef&ﬂiﬁ,&ﬂrbﬁ%roexmpiép@kyltgmwtalm?l gheipsntidlogendnciudes alkenyl
er0 ‘g%(/:lro alkwarbon}yl azégm@%%%%bonyloxy alkoxycarbonyloxy,

oxyca nyPoxy, oxylate, alkylcarbonyl, arylcarbonyl,

alk(;?jﬁ% %%eﬁm”@g@maﬂﬁgs%tﬁl kﬁd@%‘ﬁﬁﬁ@:@%hﬂs” and “substituted

dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,
alkqmtﬁé’pﬂvria‘if@f phedptinalers cpats ERmAE (FORRIAG SRSHPRFDeplacing 2
hy d?éﬁ AN &@H@f@ﬁ%&t@ﬁdﬁw&&o&e%ﬂ@lw@mse&hmwanmms can

cluding alkylcarbonylamino arylcarbon%Iamlno carbam]r rel

mcléid%cﬁwtﬂwtﬁb? Sl PP AUTYRYD SEUR B2 ARFE BRI ﬁ%ﬁ °ﬂff
EH&)’A | 8RS SlRM Qﬂpﬁyﬁﬁﬁﬁﬁmdﬁy mﬂi@oxylaﬁél @lkylcarbonyl

e QPO e
alkylthaocarbonyi aikoxyi phosphate phosphonato, phosphinato, cyano, amino (mciudmg
alkylamino, diaikylammo wylammo dlaryla:mmo and alky]ary}annno) acyiammo ‘
(including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido), amidino, immno,
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, triflnoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or

heteroaromatic moiety.

“Alkynyl” includes unsaturated aliphatic groups analogous in length and possible
substitution to the alkyls described above, but which contain at least one friple bond. 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 eycloalkenyl 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
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"Acylamino” includes moieties wherein an acyl moiety is bonded to an
amino group. For example, the term includes alkylcarbonylamino,
arylcarbonylamino, carbamoyl and 5 ureido groups. "Alkoxyalkyl",
walmdaminoalkyl" and "thioalkoxyalkyl" include alkyl groupspas/wesesine
above, which further include oxygen, nitrogen or sulfur atoms replacing
one or more hydrocarbon backbone carbon atoms, e.g., oxygen, nitrogen
or sulfur atoms. The term "alkoxy" includes substituted and_unsubstjt teﬁdtl )
alky Ky BT ARy S Eﬂﬁ?ﬁﬁﬁ&%“dﬁ‘&ﬁﬁ§%&§3ﬁéﬁﬁ§’%f€e@’t?€%ﬁﬁ£§ Kb
C;-EXapigsp @Hkan) orae psincilde Metheds (BN \brisgRraRtiigng two to six
propoxy, butoxy, and pentoxy groups. Examples of substituted alkoxy
carb di¥&hclude halogenated alkoxy groups. The alkoxy groups can be
substituted with groups su s alkenyl, allcynyl ogen,;-hvdroxyl,..
g SR v e g S ST B8 B
allcalydxsedanenyfoxdyichardiesytatdinalkltoaidien fiadnd sabstiweiis Seplacing a
Ilkoxycarbonyl, aminocarbonyl, alkylami [ [, dial Te I,
S A B R raman s L e oy

inclinfoxinciodingelaikerminos Hiatktaonino hndamiioduiarylatuhor enyloxy,
b s HaeR0g St |
w%ﬁ%ﬁg%%ﬁ?b%%%@éiﬁﬁ%%%%% GRIROYIBEINA e, atkylcarbonyl,

orylarnino, car ureido), amidino, -imino, suithydryl,

aryBbcpiehio, dmm&hmdmatb?@ﬁa&éémwmw% éigkbﬂav@pocarbonyh
a&ﬁk‘r’ﬁ%ﬁﬁ%ﬁﬂ %E&%ﬂ?}%‘%hgféf%h% B}‘HBBQEH, HX%%Y@?Q; cay%igﬂ amino (including
eterocyclyl, alkylaryl, o

, or an aromatic or heteroaromatic moieties.
alkPxaiinpl ket nerrsdusinat it rahenEndanig elggino
ndiT Hgﬁg ALemRmaiiaxy, LHeMetiet¥ido), amidino, imino,
(m'%%gr%%{g%%? ichl%)%rfﬂ-jtihoxy, and tichloromegfgx “The %rr%? o T
sulﬁmi@aoéwwbrﬂfﬁmo@eﬁ@r@%ﬂﬁteweﬁﬁ%cﬂ%@a@%%ﬁﬁ@ﬁ%& Bigamoyl,
sulfanid WrOhdrierérnearbeyashlingge rBishivelydaiRnerr, BiQk€aromatic or

heteroatoms. Heterocyclyl groups can be saturated or unsaturated and
hetpspiBabfrMidiNe, oxolane, thiolane, piperidine, piperizine, morpholine,

lactones, lactams such as,azetjdinones and pyrrolidinones, sultams
eSSt T AP AT 5 oAb AOBERAO A e gp

oné or
grofli e pesiidsavishtst tiadup Stitments tasaleserbed:Avave fasfonexasle,

carbOI SRS i3 baeRbone Setie. COWeT

lengths of, for example, 2-5 carbon atoms.

“Acyl” includes compounds and moieties which contain the acyl radical (CH;CO-)
or a carbonyl group. “Substituted acyl” includes acyl groups where one or more of the
hydrogen atoms are replaced by for example, alkyl groups, alkynyl groups, halogens,
hydroxyl, alkyicarbonyloxy, arylcarbonyloxy, atkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, aryicarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylaminocarbonyl, dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate,
phosphonato, phosphinato, cyano, amino (including alkylamino, dialkylamino, arylamino,
diarylamino, and alkylarylamino), acylamino (including alkylearbonylamino,
arylcarbonylamino, carbamoyl and ureido), amidino, imino, sulfhydryl, alkylthio, arylthio,

thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl, suifonamido, nitro,

-11 -
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hydroxyl, allylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy,
aryloxycarbonyloxy, carboxylate, alkylcarbonyl, alkoxycarbonyl,
aminocarbonyl, allylthiocarbonyl, alkoxyl, phosphate, phosphonato,
wohoephmato, cyan, amino (including alkyl amino, diallylamirra; Tarylssmino;2:
diarylamino, and alkylarylamino), acylamino (including
alkylcarbonylamino, 5 arylcarbonylamino, carbamoyl and ureido), amidino,
imino, sulfhydryl, al.kylthio, arylthjo, thiocarboxylate, sulfates, sulfonato,
trifheonemaGyl; SRS ARAAORT RIS I GHOH RS Pr &PHB IS FS %?8?‘6%1;9& Gt
mmg%an aromatic or heteroaromatic moiety. The term "thiocarbonyl" o
"thiocarboxy" includes compounds and moieties which contain a carbon
connastechinithiacdiolsbledione tolasidfan atphmdie hebtexdnd @thermino group.

includes mpoun tle which.contain a en bo
For giamis: ¢ rﬁgﬁl %%H?%S mﬁé o3t me For Tam%p &7 the tefm m%%l((gjgl%a

ureidalkeayalkyl” which refers to an aIkyI allcenyl, or alkynyl group covalently
bonded to an oxygen atom which is covalently bonded to another alkyl

grotiplkbivgetierifi, “edtelanietabed”corh pdieriisceanallabidwdadnalsh cooiam &
desg carbon n%g_(]g 3R %‘?&tﬁ{ﬁﬁﬁ 1‘}@8@&%%9&8&&9@&%{3&{& @gﬁ%ﬂ%@r{@m

8 Carbon’ot a car onyl group. The term "ester" includes alkoxycarboxy
morgrigydyscetzin AedtutirosarbarsBnyls.cifo S CRRTe HFO Sb PSS B
butoxycarbonyl, pentoxycarbonyl etc. The alkyl, alkenyl, or alkyn

Y
orodb oo oS A B ASTEINES O PR tomst
cro@tMAIsties RN CONEIGASHIH. ateBgedmded itagpdiffeieRtimethoxy,

carbon or heteroatoms. Examples of thioethers |nc§de but are no

ethqiiHiSARO R0 BIRRIS) RRETSaMRE RFLOSH & et hiG AR RO TR Stét%e d
alko@KiRigatiaiat d@ﬁ&@mmwﬁsgwu@@mwmaﬂse@vbmmkww@mm

bonded to a sulfur atom Wh'ﬁﬂ?ﬁ@ %?Igrt?@?e ﬂ%%/ ﬁ S|m|I the on
witheRAuDs| RIGTHATIBCRAL AT I (60 hota aI?’mme ¥
azkastﬁeéﬁﬁ&@maylw&lamemﬂo@ﬂ@gy-ﬁ@mmsmmﬁma at_yllhaﬂﬁﬁlﬂtom

which is covalentl to.an.a term ' ? droxy" o
alkoR YRR AEHIRSE %?E}glp HACRRO 1%%1? erm "halog o P" mcludes
alkﬂuﬁﬂ&ﬁb &ﬁ?mn@xyn Iphinphioelipkogitoribhe mphmaﬁmmfg@n atemo (including
an St 51075 152 RIS NRARAL LY QU0 AR i
(including alkylcarbonylmmno, arylearbonylamino, carbamoyl and-ureido), amidino, fminoe, -
sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl, sulfonato, sulfamoyl,
sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl, alkylaryl, or an aromatic or
heteroaromatic moieties. Examples of halogen substituted alkoxy groups include, but are
not limited to, fluoromethoxy, difluoromethoxy, trifluoromethoxy, chloromethoxy,

dichloromethoxy, and frichloromethoxy.

The terms “heterocyclyl” or “heterocyclic group” include closed ring structures, e.g.,
3- 1o 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,

-12 -
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-13 WO 2005/121151 PCT/US2005/017121 "Heteroatom" includes atoms
of any element other than carbon or hydrogen. Examples of heteroatoms
include nitrogen, oxygen, sulfur and phosphorus. It will be noted that the

wsteetrs Bt some of the compounds of the invention includesEsymenetricz1
carbon atoms. It is to be understood accordingly that the isomers 5 arising
from such asymmetry (e.g., all enantiomers and diastereomers) are

included within the scope of the invention, unless indicated otherwise.
hydegyat, RO W GMBBIW%MQWQWBW@WR%%% To (R
carfRMati ek ieemigye siRed Baristersoehiepuanihn v amkratiadcaihdsidkoxyl,
Furthermore, the structures and other campounds.and moieties .. .
oSS 1S S RTRAOH 8153 0 IR S € R on g,
arylGafidpciigeleithes, 42 tieybrladbgeomelminh@nel aiprogikigierbonylamino,
"Combipation therapy" (or “co-therapy') .includes the administration of a, . .
SR R e S
thicspaeifigltte adahfads, regionetn ntéfuled topiounteidherbenaficiabafieatflpoyano,
. &hehc?-actiolnlog thegﬁothgrlg%?%ttﬁai erggentasﬁ Th% .lé) neficial effect of the
A bMAtTof |hcfuaé1es, %uf Is hot limi egﬁlo, ?Lglph rmacokinetic or

ph%ﬂa@%e%%y%mé%ga@fﬂ%p@%%&g@ mAhasombination of; therapeulicen

agents. Administration’of these therapéutic agents in"combination typically
conjgiarigebngpovetiel detnedaibie peribl @suBIapmuUtes, hours, days or
weeks depending upon the combination selected). "Combination therapy"

mayl IsUEgBnerRar Bt ernedds Breafisasick CaRinieh st Ponded
to tWPRFINQEE abhessHheranesiciagentsas:parbRf #1 eeRshaiRdes

monotherapy regimens that incidentally and arbitrarily result in the
“a kS hiRATIORYBRHeE B STk S RO FRY AT IS RRAF O
oxyeeMBrRoMRINYBINERIER Binthase themapetia agents in a sequential
manner, that is, wherein each therapeutic agent is administered at a
differaatdimesasvalt adadmimstratiomdhiheseshdiab euticiagertsoarcat:
least twp of the therapeutic agents, in a substantially simultaneous
e O TS S A S L e b by group.
Thateanipiistietclodexdimpleatby:adginisteticiy dortisthosybjebomy biellex ycarbonyl,

capsule having a fixed ratio of g\gtn rape 'c% grajﬁ$£i ipclg I
P“’ng G 2030 \;’eaa%x%c{‘a#ﬂjgnl%%%g%eu |c£§h§%%§.%équgentla or substantiall
grogipe attamediimed above. - R S

The term “thioether” includes compounds and moieties which contain a sutfur atom
bonded to two different carbon or hetercatoms. Examples of thioethers include, but are not
limited to alkthioalkyls, alkthioalkenyls, and atkthioalkynyls. The term “alkthioalkyls”
include compounds with an alkyl, alkenyl, or alkynyl group bonded to a sulfur atom which
is bonded to an alkyl group. Similarly, 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, jodine, etc. The term
“perhalogenated” generally refers to a moiety wherein all hydrogens are replaced by halogen

atoms.
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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 30 absorption through mucous
wmermbraneitissues. The therapeutic agents can be administerarsad w121
2005/121151 PCT/US2005/017121 by the same route or by different
routes. For example, a first therapeutic agent of the combination selected
maybe administered by intravenous injection while the other tge apeutic
agerisisratrerBomBiRdtoHOma Y A BTRELABE Shathy 2RIte RatVITE Tor
Ex:ARRienalhesanautic aoatisemawbeadsifisteradrsghoarsall
therapeutic agents may be 5 administered by intravenous injection. The
sequenteimviRiCkhth e therapetticl agantsfabe cadministerxedlis inwention
._harrowly critical. "Combinatioy therapy" alsq can_embrace the .
PRSP TP TATA o S G 08 R A Loyt e
arise@nihinasioh withiother(bio) edicaliytactivs mgréddretsared han-algded within
therapies (e.q., surgery. or radiation treatmen h e inationy
e PR T DT i i Pl e han et i

subtrentirlgnpuregdrm tordasstedl stparisnitediieidime wd mgea@ag_mmi@ﬂbral
confiois r%@gé&% %%zﬁﬁé%gt the align ghthe therapautic Agsisand

non- eatment s achieved. For example, in appropriate cases, the
dishepafitidhsfteolisttl dehiocbulodibivutmasre tharers trdBieneneds include either

temparally rem inistration of the therapeutic agents,
the E! ?E %—gﬁém&ﬁ? W@%%[ﬁb%frﬁaqp

perhaps’ by days or ev eks. 15 An "anionic group," as used herein,

refei {0 figip hakisnepauahcagrged aliamsiglooisakall Rrefged
anionic %érgups include carboxylate, sulfate, sulfonate, sulfinate,

mogulfsenaidheciEBIgn BHbYIRATE? BROSRIRERHtEs BHbSHRiTRARIIGHeaiment

recRROSRIOKALRIRAIR - AEURS iRReRY bNeNtp heie eb-abRCHON@ke therapeutic
equivalents"” of anionic groups are, intended P‘tgi%include bioiso.st%res, e.g.,

2z BisisbBrREReBF L AR RIde Grohf RS LhEs B CORTH ATESH Both

ph&iassital hieisostariapRadivalerisandion fealassicabhidisastebimation of
equivalents. Classical and non-classijcal binisostertes are owtgloiln th?c aHt is

theraputic gEoaliy MR T2 RO RSHG MTEPEHI TN &F BTG BESGPaRG

carBEiGACHena Acaaletie Ppessd isuaSambieg Hoatif, 14992, wepkt d8ndiug

particularly. preferred anionic,grqup is a carboxylate. The termy,. . .
o R GRS e rer B o P00 R R ShoALy e fpended

to encompass the administration of two or more of these therapeutic agents as part of
separate monotherapy regimens that incidentally and arbitrarily result in the combinations of
the present invention. “Combination therapy” is intended to embrace administration of
these therapeutic agents in a sequential manner, that is, wherein each therapeutic agent is
administered at a different time, as well as administration of these therapeutic agents, or at
least two of the 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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25 one or more of the atoms in the ring is an element other than carbon,
for example, nitrogen, or oxygen or sulfur. Heterocyclic groups can be
saturated or unsaturated and heterocyclic groups such as pyrrole and
wineagsaanfiave aromatic character. They include fused ring pstroctemess 17121
such as quinoline and isoquinoline. Other examples of heterocyclic groups
include pyridine and purine. Heterocyclic groups can also be substituted at
one or more 30 constituent atoms with, for %xargple a halogen, a |O\%/ r
by BB BT i B SRR oS o Y 6 3B 2 1 fe erapeutic agent of the
confinblida 20RQ nid2de alkeisiadaweiatkythias anfewrnaliylathinothar

lower alkylcarboxyl, a nitro, a hydroxyl, - CE3, -CN, or the, like. .
T ek A ST TG e L s
exapipRhylpRispbarshintestinaldisaidatsrahoditlyascili daipenderssans may be

CNS disqrders. They are of.5 ntial interest in the treatment of irritable
STy AR TIO DSt R B A B ey el e

adrtheiseedipands didgk-dhiesabilitobhbr chstapylaisagrin mudhilie Ve

aa:FNaIon AL GNIHE RONNS 1. 30MEL MAEIS of IR P MR ion with
n§/en|ent€fy measured as a reduction of the rate of defecation. ey are
othatddodbgictiptiatiusénirrdfientseathmentdfig tiraapipsdomtinenga yhivklistion
ften,associated with IBS,. T Ib%r%f?ﬁ) ROy “@M& %&5@1‘?{&
e oo g SRR AL AN IO e
nomabtifitycanttaiseaytbe metustdh pariculiabtnsynare dipbre Athenabeish aiiect

freatment h . i ¢ -es0 .
B o A B B R ment i

actaeindal Faodeimplecitcenieragerraidiobriedivie ¢ lemasslladjraetihen the
no&—%ﬁ?ﬁe@ﬂlﬁ [SeeRiorARIAgRNsisauhichIevantairsh ipwlatier.gasic agents,

other atrial arrhythnlias associated with 5-HT, would also be expected to
pethen by BEERFENER YiREfoke (see A. 1. Kaumann 1990,

Naumyn-Schmiedeberg's Arch. Pharmacol. 342, 619- 6.22, for %Dg)ro rgig e

aninsf {ESSHREHP: TREIRICHEBI-FGS TAR AT IO GES 356N
phiteatment ol inabiedioweinkGayndenedgastorebophayeal seffuate,
disease, dyspepsia, atrial arrhythmias,stroke andtl is;i‘ﬁlr{e iC Str
on disor

Sy AP AR s LR BU RN GIEBHIATS hAdgoroticee
or functional equivalents thereof. “Functional equivalents” of anionic groups are intended
to ingiﬁ&embib.isdste‘res_, e g.:bioiéésiefe-s ofa bér‘!ﬁoxylété group Bioisosteres encompass
both classical bioisosteric equivalents and non-classical bioisosteric equivalents. Classical
and non-classical bioisosteres are known in the art (see, e.g., Silverman, R. B. The Organic
Chermistry of Drug Design and Drug Action, Academic Press, Inc.: San Diego, Calif., 1992,

pp.19-23). A particularly preferred anionic group is a carboxylate.

The term “heterocyclic group” is intended to include closed ring structures in which
one or more of the atoms in the ring is an element other than carbon, for example, nitrogen,
or oxygen or sulfur. Heterocyclic groups can be saturated or unsaturated and heterocyclic
groups such as pyrrole and furan can have aromatic character. They inciude 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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emesis, vomiting, prokinesia, gastroesophageal reflux disease, nonulcer
dyspepsia, depression, anxiety, urinary incontinence, atrial fibrillation,
gastritis, gastric emptying disorders, feeding disorders, gastrointestinal
wdisargiergseonstipation, erectile dysfunction 2s and/or respiratdfysz005/017121
depression in mammals, such as humans, which comprises the
administration of an effective amount of a compound of the formula (1) or a
pharmaceutically acceptable salt there(if. In p rtilculgrktt}e m%tho oxvl. -
alkepynfdAses tHeutert 9 i S0 - S RYA %aﬁa"s%oﬁeil.l-fam v
CF, 2080/ 12 15ikPCT/US2005/017121 The compounds of the invention have
a high affinity and specificity for 5-HT4 serotoninergic receptors. They are
able senptiondiodd e inkibitosithey atrcesitsdbonyedripties diedbvent pigwephylaxis
effects mediated hy the activation of, thi vpe..lhe
of TR PSR ray A g SR ol I e
potagiahistseSt amthg tristsent afveitbladoristssmdrites AHSih WiperbeEarhe

._receptors, 5- receptors i QNErgichai
dmfgg%g%?%fsaﬂg%ééf'gfe g?ﬁ@ﬁ%ﬂ%@%ﬁ%@% ?lg%gré%?ggovered, wate gu_t
motilariasalvafically’ chtarctenvey. adzeion mosisrodS firdbipentfie soayemently

meSEIFLE 2 1'%&1%1?&’9%?%&90@ o060 M4 SEEIRRIDEFGIEHBARI S he
ave been localized also in other districts, either central or peripheral

treafitentrfatrivary Bsophagnes, vdaibHs whvassre BratER e dhenarygasads of
ol 'ﬁ%%eﬁt &B%ﬁ%%&zrﬁ?ﬁﬂ;:’s‘?iﬂﬂ BURARS; e RresarcRetieseieaspies

In different organs and tissues, make it possible that compounds able to
moblipkatidasafécemetithe AT INIEY 67 FhRgFEAbvsHaledtRaimGaLef the
nad%mﬁéfgﬁ{me%ﬁ%ﬂa H?%aﬁf@@% ise0f differeni-psthalngiestsitiations.

Thus, for example, since the stimylation of 5-HT4 atrial cardigc rece torg, d
emefisgEsity & SaIBREHIEPRRIERIROIIDRS FOSHv Srsttgafation ndtce
emigsponsible for arrhythmias observed in some experimental conditions,

antagonists to these receptors may be used in the specific treatment of

cardigectythrudissrHesstbrantatoal dibvittdtiopravehotterl fjipdknén and

arrhythmias._ In the gastro-intesti act, since the 5-HT4 rec I
Oﬂlﬁﬁé‘m&{@ﬁg‘%ﬁ%%%%mﬁg é gécrg%ir{)rf ac chr'i] %? %tg%atx ?%t,eﬂr%a%%b;% oeotrrence
of StigeastethiTeinemhb-1974, Atagonistiveteée2(s teanfharohap o8l o-

connected to an alteaﬁ%gsjc%%g{ionﬂsll motility or secretion such as IBS,

. 622, for appropriate amm

The invention thus further provides a method of treatment of irritable bowel
syndrome, gastro-esophageal reflux disease, dyspepsia, atrial arrhythmias,stroke and
ischemic stroke, anxiety, migraine, Alzheimer’s disease, cognition disorders, nausea,
emesis, vomiting, prokinesia, gastroesophageal reflux disease, nornulcer dyspepsia,
depression, anxiety, urinary incontinence, atrial fibrillation, gastritis, gastric emptying
disorders, feeding disorders, gastrointestinal disorders, constipation, erectile dysfunction
and/or respiratory depression in mammals, such as humans, which comprises the
administration of an effective amount of a compound of the formula (f) or a
pharmaceutically acceptable salt thereof. In particular, the method comprises treatment of
IBS or atrial arrhythmias and stroke.
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more particularly in those forms of 1BS combined to diarrheic states. The
presence of 5- HT4 receptors in the central nervous system of either rat or
humans may be limited to defined areas such as hippocampus, frontal
wepttex hasal ganglia and limbic structures. Compounds abte-tousontsoh an:
altered stimulation of the 5-HT4 receptors in the CNS may 25 therefore be
used in the psychiatric and neurological fields such as Alzheimer's
disease, cognition disorders,_ irritable bowel syndrome, nausea, emeI_inIs,
orHHRGoBRIRESRA ARG G A RO RSP RRHIGIORT >~
serdlySRRRASIAHERIRS SIDRL A6 WY dRCHTHRMACitHRIgBREAIa] or peripheral
arrhythmia, atrial fibrillation, ischemic stroke, gastritis, gastric, emptyin
o416 L B IR P ETS SO At SRURASTD ol TR e
con@eiiie STlERneliaNmey resRifatarysdrpitssiatstiareaval, sindstit has
‘been described that 5-HT4 -17 WQ 2005/?}%1#?1 PCT/l_JS;fOIQl /017121
ant3eusioPS BEARAGEILHLAL e SHAEE X827 TH CoMFTMAS cthansl THERkS:
bel&ukiAranageistemigihbeiusedein thedibairenimbaicbbal mbusecently
ERME I P A e e S R S s R

Cﬁlaﬁg%t Iélzgys%lém, whnere they seem }O mediate
distheaelease ghisierpidal N6 thesed TConseqiengiy, pethoediesPeen localized

characterized by an altered.secretion of hormones or urinary_incantine
S B B b LS A B g SO ey
bladdre présérniiintioh cbiifésdu thectliscovmding mevatonigeundsyvhiehthese
are 5-HT.. modulators, e.g... agonist rti | 1589, ANGYOS 11,
reo g BT e A T Bt e
effeundfttbeis hiwpaiiicultion ey beedviairaiahsly toseimibetiRatO Y RIIA dhthe

Pm@%ﬁ@ﬁg@ iﬁ%?eﬁ%&ﬂ}ﬂﬁ)%&h—rsﬁ%ﬁﬁ@ﬁ?y modulators, more specifically

T4a and 5-HT4e receptor modulators and/or SSRIs. In an
embggim ?d}te%%&%%@é) wRdsincls, hoseraving thedarrdanGOodes
R2 Y\O~N O R3'R, (I) wherein . ,

causing inotropic and chronotropic positive effects, is responsible for arrhythmias observed
in some experimental conditions, antagonists to these receptors may be used in the specific
treatment of cardiac rhythm disorders, such as atrial fibrillation and other types of
arrhythmias. In the gastro-intestinal tract, since the 5-HT4 receptors mediate the prokinetic
a.n-d-se-cfet;arj.f- action of serotorﬁn, it can be éuégeé’téd the use of 5-HT, antagonists in the
treatment of disorders connected to an aliered intestinal motility or secretion such as IBS,
more particularly in those forms of IBS combined to diarrheic states. The presence of 5-
HT, receptors in the central nervous system of either rat or humans may be limited to
defined areas such as hippocampus, frontal cortex, basal ganglia and limbic structures.
Compounds able to control an altered stimulation of the 5-HT receptors in the CNS may
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, arrhythmia, 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-HTy
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is Rl maybe (CI-C$) branched or unbranched alkyl; a (Ci-Cs) substituted
or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or
heteroaryl ring, and a substituted or unsubstituted (CH2)P aryl, (CH2)P
wheteroanykring, where p is 1, 2, 3, or 4; R2 and R3 may independentksbe 21
H; (CI-C6) branched or unbranched alkyl; a (CI-C6) substituted or
unsubstituted carbocyclic ring; substituted or unsubstituted (CI 20

C6)alkylhydroxy, substituted or unsubstituted (CI-C6)aIkyIaIkox¥,
recepishB pATtEHORHEaRRNRITES REREE)MGTARRHE SHBERR B o -1

antaYBSNRSHiviedd (-60)a /oy aninaae i Qtosubstituted I TNsulstiuted also
~ (CI-C6)alkylaminoaryl; or, when taken together, R2 and RBEfrﬁ%E %s
invojuiessinRe dNion LB SHRT R BRI EREEOHEIAM A SR RRNSEaY &ERe
whehlD@ey RYEFO s inedhcontaining fivadnembesadayslicConggeasiyapathologies
(N-containing seven 25 m,embg?%d cyclic ring), aziridine, N-con%qigg 150
chagy B AU PG BT P ARG E Sh ARG TS RSB e b5
treal GBSO 200 352D Hidc P GEAJSROOGMIFE21 X, Y, Z may
independently be S, C, N, or 0; A may be NH, N(CI-C6)alkyl, or a
N(Cite 6)easdnyelidaing] «Bisi &1 BiakatirooOnel neestrauNis G, are 5-HT

-CO-; or N-(CO)2 G maybe H: OH: branc
o) Sy TR B O B G o RS RSRAC e ca be e for
treatingustitutic (€ b@B)g arboeyditedngndtianshdu partighlratidise dpeen found that
Q-C(0)-(Cl-CB)allcyl: a fi . '
cor O C B D) e, NS branchod o by citagrs.more
spedifit(iy CEYAUCHHE sLivstitutBiorumsubsatwesrNaid’ arGitarbocyclic
ring; N[(CI-C6)alkyl]2, substituted or unsubstituted N[(CIl-C6)carbocyclic]2;
brafzhedohefisERhciEl FOROTOYSBHEE) e brsmsdhe ey
unsubstituted NH-CO-(CI 10 C6)carbocyclic ring, branched or unbranched
NH-C(O)-O-(CI-C6)alkyl; or a $ubsfitut orRunsubstituted
NH-CO-(CI-C6)-O-carb i ; ngmefy be 1, 2, 3, 4,5 or 6; and
pharmaceutically accep ereoRR4n an embodiment, E may be
N, and R2 and R3, taken togener, may form a five (pyrrolidine) or six
membered ring (piperidine). E rhay be N, X may b)s, Y may be CH, Z 15
mayhe GH, RI maybe ethyl, isopropyl, propyl, butyl or isobutyl, G maybe
OH, A maybe

" Ry miay be (C;-Ci) branched or unbranched alkyl; a (C1-Cg) substituted or

unsubstituted carboeyclic ring; a substituted or unsubstituted aryl or heteroaryl ring, and a
substituted or unsubstituted {CHy),~aryl, (CHa);-heteroaryl ring, where p is1,2,3,0r4;

R, and R: may independently be H; (C;-Ce) branched or unbranched alkyt; a (Cy-Ce)
substituted or unsubstituted carbocyelic ring; substituted or unsubstituted (C:-
Ce)alkylhydroxy, substituted or unsubstituted (C;-Cealkylalkoxy, substituted or
unsubstituted (C;-Ce)alkylamino, substituted or unsubstituted (Cy-Ce)alkylaminoacyl, or
substituted or unsubstituted (C,-Ce)alkylaminoaryl; or, when taken together, R and R; form
a substituted or unsubstituied 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);

-18 -



NH or O,andnmaybel,20r3. In another embodiment, compoundsof the
invention include those having the formula OH 0 ~NThYR2 ORsSNO
Rs R' ~I) 20 wherein RI may be (CI-Ca) branched or unbranched alkyl or
walkesyl(aq., isopropenyl); a (CI-C$) substituted or unsubsstutats2005/017121

carbocyclic ring; a substituted or unsubstituted aryl or heteroaryl ring,
branched or unbranched haloalkyl (e.g., CF3, CF3-CH2, CF3-CF2-); or a
substituted or unsubstituted (CH%)ip-aryl, (CH2)p heteroaryl ring, where p
is 1X2Y3Zcnay indepdrnibiobrin{23% #E¥/US2005/017121 R2 and R3,

taken together, form a substituted or unsubstjtuted piperidine ( . )
oS i SH e Sl S oSN (B fAGetkoD: or O

membered cyclic._ ri epa -containing seven-membered cyclic
ringy, 9oV é%{-tggri&"lﬁl d ﬂgr:%é@ mémbered cyclic ring), or azetdine

(N-containing. f -_emerdcgr"r]_ a 3, O
anﬁﬁlg?r% gc%e?t%érﬁ)r/aang%% p?a{b e%sa %jl %ﬁé%o#gco ’p%%%}lse%fo ~I?hué%éﬁ)gh@d ©
5 (Criaypiitidnaradysatseder SadibstospldCarliagamstscicging. Prrgchedeptor
ant | other, odi ipventiol i
S e R A
ringyaiiia) BgoristsenGinambtiNBRbsarlisrit ecHhsttres GrurBhsiBRabH(C -
m I - ( i - t ' icla:
e e L o elich
brarebeptonibracealibhie(e) d ¢ GIrlindre septBriseiseagsietsd AHdther (Cr-
10 CoRSREELALNE dnveRiniS-AphanmRACHICal GRORESIHQMRAYMBFIE b ARuted or

unsubstituted NFH-CO-(C,-Cg)-O-carbocyclic ring; and
nmaybe 1,2, 3, 4, 5 or §; and pharmaceutically acceptable salts thereof.

In an embodiment, E may be N, and R, and Ry, taken together, may form a five
(pyrrolidine) or six membered ring (piperidine). E may be N, X may be S, Ymaybe(CH, Z
45  may be CH, R; may be ethyl, isopropyl, propyl, butyl or isobutyl, G may be OH, A may be
NH or O, and nmaybe 1,2 or 3.

In another embodiment, compounds of the invention include those having the.

formula
OoH O
n
J S N,(LN,RE
| Hop

S [?5 0O 3

R ()

29 wherein

R; may be (C-Cy) branched or unbranched alkyl or alkenyl (e.g., isopropenyl); a
(C1-Cs) substituted or unsubstituted carbocyclic ring; a substituted or unsubstituted aryl or
heteroaryl ring, branched or unbranched haloalkyl (e.g., CFs, CF3-CH,, CF3-CFy-); or a
substituted or unsubstituted (CHy)p-aryl, (CHa)p-heteroaryl ring, where pis 1,2, 3, or 4;
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15 amount of a compound according to Formula | effective to treat

diseases of the central nervous system in a mammal suffering therefrom,

and a pharmaceutically acceptable carrier. Another aspect of the invention
wie zooeathexd for treating diseases of the central nervous sysgemninaoso17121

mammal such as a human comprising administering a therapeutically

effective amount of a compound according to Formula I. 20 Another

aspect of the invention is a gharmaceutical composition comprising an

amdtrit e dakBARRAS SpTESHHRG RF PR Rragpcime (V-
corfERBIBRIS MiserteiRia Manmataulfesring tharghem favehambered cyclic

_ pharmaceutically acceptable carrjer. Another aspect of the invention is
i T BB P R PR BHGEARE T AR SR 2 Ao
meBORBASING AdNisterngimiiprapatlitatfaffestrt ambomniliof Aingtand
compound according to Formula I. Another aspect of the invention is a
pharmasehitital,Grpbsiti rubpiprismguica imouettebla cdim pouerd.
according to Formula | effective for memory enhancement in a mammal

in n€edhtrvarsefofihd mysmdonaceutically Acdéprasidcaniagondsy®., S-HTs

. ec%é{gﬁé}ﬁ%%gi]ﬁg@ﬂu82005/017121 Another aspect of the invention is a
ethod f6r memory enhancement in a mammal such as a human

COMPiSiNG ALMISIRIEAN-B:HRARE Wi el noHBactly e AP OE 21T receptor

compound according to Formula |. Another aspect of the invention is a

ParHERERRESUTCR SOMposHOr CompriERtP iR BREHIRETEEES compound
accaording to Formula | effective in treating irritable bowel syndrome (IBS);
i & PR Uy ECBROAES CLMHo YR DEP AR BBe B L Gt

agdgias e ol freatingritgtabtes bowel syndrome (IBS) comprising

administering a therapeutically effective amount of a compound according
to Finnmdltudr d0Hdicessestipoprdpafitiy thecotimpoandsahd rbileteceptor

i megtes are.also lnclyfed e 1S Jgyaytion. The compounds of the

Invention are or treating a wide variety of clinical conditions

Whicz?n%{ﬁe‘f_" harasterERd Y AR IQIBIBNTESS L ARSBNSSK S8 comprising an
serotonergic
amount of a cgmpound according to Formmula 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 theceniral -
nervous system in a mammal such as a human comprising administering a therapeutically

effective amount of a compound according to Formula 1.

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

marmmal 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 L

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 accepiable carrier.
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hypofunction or hyperfunction. Such conditions include schizophrenia and
other psychotic 15 disorders, for example, schizophrenic disorders,
schizoaffective disorders, delusional disorders, brief psychotic disorders,
wshawed psychotic disorders and psychotic disorders with detusiensoes/o17121
hallucinations; gastrointestinal disorders like Crohn's disease, eating
disorders, neuralgia, and addiction disorders; obsessive compulsive
disorders, panic disorders, sexual dysfunctions caused by the central
nerdtstsy SRR RIS P AR A APSIE8) KR TRB0RBELTBHEH ot foparmal
sucRicohalisi: paibiseRRLReficiss unineledeniassitatidyatymieof bipolar
depression, treatment-resistant depression, depression in the medically ill,
conppa areordEe @o@@&%-compulsive disorder, eating disorders, social

phobia, premenstrual dysphoric disarder, mood.disorders, such as .
(gL, BPTRbRS JSALUIAR) e b R S e (S Hsine g
am@pisofliccomead entordigy tdSoressbaffsorders apaias idysiigrbiovel syndrome

isorders, or bipolar disorder r example, bipolar | disorder, bipolar II
(18%58? earp%%%}%y%lfgﬁ%y%%ﬁ%%%e?;gg%{iety disorders, such as panic
disorderwith. or withaut, ag0raphobia.agaranhoia wihaut RIS Gldrome
panic disorder, specific phobias, e.g., specific. animal phobias, social )
(IBPhobias;shesdrdivsieins dibrapaytiselt aterHssienBaedolerapogng)according
to FAGHIS Stress disorder, and generalized anxiety disorders; delirium,
ementia, and amnestic -21 WO 2005/121151 PCT/US2005/017121 and
othescegeitive Q-asksageBersiivaidiserdevs! Buahas Alshelarbinciuded in
disease, senile dementia, dementia of the Alzheimer's type, vascular
the digYRBRR, and other dementias, for example, due to HIV disease, head
trauma, Parkinsgn's disease, Huntington's disease,. Pick's disease. . .. .
CretASHINRE Al Sé%‘fegPaﬂérfogﬁ?‘j"ﬁ%’[;’ EhagiES éi? Hags ot clinical
corflisRasevhiandrotarexragdyrasuidadbmoversant diserder s. guchragnergic
medication-induced movement_disqrders, for.exampl . .
I SN AR T P SaS PR Lot vl o nenia e afhr psychoti
disteisre|épticcimthlecdideopbraystdivardneusoheptidindue dibendare. drlagisial,
ais{are BRAFIAGRCIRR sl saiaBnd mmaciealiall RAURSHAASIA wit:

remaor; su nce-related disorders arising from the use of alcohol,

 delasipisetahaihssngsionsn phrsteinirstnim disonisridesy mhr adierse ceptingisiisorders,
‘nett P@%‘@&%ﬂ&ﬁk@&%@éﬂé{@é&%@_&éﬁ%ﬁgﬁab9@aﬁﬁ@fgsp@mmm,'sema; e

OpIOI enylglycidine derivatives, sedatives, hypnotics, and amciollytics,
dysfiichosalsstanéby the central nervous system and disturbances n sleep and the

absorption of food, alcoholism, pain, memory 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 siress disorder, and generalized anxiety disorders; delirium, dementia, and ammnestic
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related disorders include dependence and abuse, intoxication, withdrawal,
intoxication delirium, withdrawal delirium, persisting dementia, psychotic
disorders, mood disorders, anxiety disorders, sexual dysfunction and
wsleap/disorders; epilepsy; Down's syndrome; 15 demyelinatg dsmases 121
such as MS and ALS and other neuropathological disorders such as
peripheral neuropathy, for example diabetic and chemotherapy-induced
neuropathy, and postherpetic neuralgia, trigeminal neuralgia, se mentall
and Gt SRR RE L AT B RS Ty S i CEPRIRET o 4RsRE Sentle
denflisQrders Siip tF apuie-arehroniorekekalastentiamapethstigbnastias, for
cerebral infarction; stibarachnoid hemorrhage or cerebral edema. %0
exarSEln SR BY (1R AR bE TR Tor e TearMERPRPHG dissoe
PiclcQrghitins Crawelliasionh\dhsadiasiohsimanthipitisitéogintrBafidnon’s disease
bronchoconstriction, brain disarders such as va%culgr disarders e.9;
e o BEBPIOR S R R b A5 S et

ifAton and vasospastic diseases
dissrdeR, geranginplcy asavlapheadache paignainéan dieyesiadistiseaseyndrome,

Imonary hypertension and systemic hypertension:.and . .
ne AT ORO o Gt TS T DR ot Btk A & Gtisie newglepric
inddlzheiniietsidizanrse; mbouwidtiaivofitiiecsdriicrast titensy stésiance-related
._prophylaxis and control e effects ur . i
I S R LA AR LS A B
caffebmirohefalisordermo fiibeiestimainhatiniyhichaaresehprestidaitadiisptine,

.disturbances of,the Inergic .syst I ' .

op R L T S S LR e
rel sTettondpouindsdn dyneuteins e pivseListtierROVafdtydorBthdntoxication

nditions e g SHeSRs I SiSAroier s 168 SWORAIRSGers,
deh%%%&&%%%%ﬁ?%%ﬁﬁ%ﬁ%%%%\%ﬁ%or_de’lrs of bladder function
anxdeipidiserdorsinexnbddinedion 8o Bps reTasTs SAUCRRGIRMNE e ndrmne:
dengﬁéﬂn%{iﬂga'ﬁs&@@ Batbwiabledta 0§ asseeirtetWilb.aRy.efdhafereani Rt as

c

5 conditions, especially pain transmission in migraine. For treating certain
perigbetitioprOPAYEY BB BesRBIE tbeEmBIdy IR CORMBOTHIR S RETRRAR G I
postiE RN Wth-RRAMET RAIPRCcHegicAlY AGiva RBRINheTRtgia and other

compounds of the invention may be presented together with another

neUFRBARTCOR O A8 B TGS HEp S ARG 96 RIRRRSFISBIRy 28R dpnage

" sucBlaSeaBtiahHsei RUSheabisiad piepaiatiaRT eAdal edenya, :

Compounds of the invention 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, e.g., blood flow disorders caused by vasodilation and vasospastic
diseases such as angina, vascular headache, migraine and Reynaud’s disease; pulmonary
hypertension and systemic hypertension; and neuropatbological disorders including
Parkinson’s disease and Alzheimer’s disease; modulation of the cardiovascular system;
prophylaxis and control of the effects of occurrences of cerebral infarct (Apoplexia cerebri}
such ags 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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1o be, for example, in the form of a twin pack. A further aspect of the
invention comprises compounds of the invention in combination with a or
another 5-HT antagonist and/or SSRI, e.g., a 5-HT3 antagonist such as
wond@angeisan, granisetron, tropisetron or zatisetron. Additioralk/saens/017121
compounds of the invention may be administered in combination with an
anti-inflammatory corticosteroid, 15 such as dexamethasone.
Furthermore, the compounds of the invention may be administefed in .
corbireRTORAHR FahaltoRSERSIRCTAREH SIEH L o IR, AT S vine
stre@MLREIRBRIIG: dRERlGINRINION R GYleiRGaiiptoclasdaseldsedand
above. In general, the currently available das edf rnés of th knoyvnilex:ia and
SR S B T G b BIRM DS SR S0

incNGReKEINGHD AT Bhes Qrcplienatirashest othadnvetionifrenjdethe foregoing
compounds of the inventian for use in the manufacture of a medicament

congiiqps HRSHALRPAPIFEVENTERTLR PFEBgical disorders associated with
sergtonin excess ar absence, e.g., serotonetgic, hypofunetion o ds of th
hy ?f&?@%ﬁ.c‘?ﬁéﬁilnc\%ﬁ féonn%%%h o%\%égssi%%%ﬁgé/sﬁ%?ﬁeating EOJ?UD S ORI
invatevehfinghysiologitatREhdigsraerscabsicilitett hithegerbtdrin oxsesyds of
absence, e.g., serotonergic hypofynetion, or hyperfunction. which methed
the %Vr%rb%?s?e%wé? PRiRIStr A |o({ng?§e?{§%1ﬁé%t%% neeégt%e}r}eof ofga%:r%)l effective
prepanidiontfof siroiapeuirsdsopeiwcnyestisnidr asoripasvRDE I PrRARGHPDs may
e %rggggnl% gt@eeﬁi)%eggig&vﬁg /O 2005/121151 PCT/us2005/017121
* For treating or preventing migraine, the compounds of the invention may

be ysaginconiuRcoR Wil QIBE MY RIS AERRIST Sl4GRVAStIon in
ergotamines or 5-HT1 a%onlsts, especially sumatriptan or rizatriptan. . b
contiieaiipseVig trantimghise é%?&%*ﬁé‘aﬁ@@/&?a,SW= E8mbounUsBIAREMSt suc

2s JRMETHABMaYRR HREM iR GORIBAIoRNNERAN AdtageRial b omefouBs & the
aspartate (NMDA), such as dizocilpine. It will be further aggreciated that

invRSH R A &P HTETEIRY BEBRUREIPRRAM AR e CpSURER 6T

suctgs IRMeRtIGN00RY. bﬂ]ﬁﬁ@ﬁd&@qmmnﬂﬂbﬁhanﬂdmgg;z aga(:ﬁmismred
in G o Botapeliie ssent ich o s ST AL SO RSO e,
mitotic inhibitor or cytotoxic antibiotic, as described above. In general, the currently
available dosage forms of the known therapeutic agents for use in such combinations will be

suitabie.

According to a further or alternative aspect, the invention provides compounds of
the invention for use in the manufacture of a medicament for the treatment or prevention of
physiological disorders associated with serotonin excess or absenc, e.g., serotonergic

hypofunction or hyperfunction.

The invention also provides methods for treating or preventing physiological
disorders associated with serotonin excess or absence, e.g., serotonergic hypofunction or
hyperfunction, which method comprises administration to a patient in need thereof of an
effective amount of a compound of the invention or a composition comprising a compound

of the invention.
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include: norepinephrine reuptake inhibitors, selective serotonin reuptake
inhibitors, 10 monoamine oxidase inhibitors, reversible monoamine
oxidase inhibitors, serotonin and noradrenaline reuptake inhibitors,
weotksntropin releasing factor (CRF) antagonists, (3- adrenorenepsoos/o17121
antagonists and atypical antidepressants. Another class of antidepressant
agent of use in the invention is noradrenergic and specific serotonergic
antidepressants, such as mirtazapine. Suitable examples of, di
norBe B TR e kB SHRETIANG (BEICRRPLERAR R B S CASHRBY R AR 1o
conﬁﬂéﬁ@ﬁ%}ﬂf@%@ﬁﬁ‘cﬂ%&%ﬁ@ r@gaﬂ&? s@iR Q%@fé@%nﬁﬁ%ﬁﬁﬁnm, agomnists,
maprotiline, nortriptyline, reboxeting and protriptyline and ' the
esp A ABETRIEH CACEEHALTE SIS HHEr SRATE B BPesla s
co i neLiptakeiinhibitoss deeludeofilioxatinayluxnxarmioeispafoxetictayl D-
and sertraline and pharmaceutically acceptable salts thereof. Suitable
aspERARTDINE B BGR Blgse inhibitors include isocarboxazid, 20
phenelzine, franylcypromain and seleqiline, and pharm i p( &
accEptih fgﬁ{%g{h%f),%fgﬁw@% iaégglgj }étigarﬁﬁl%gr ?g@%}%%%ﬁ%%%&aﬁ r]eOr
anxxidasectithiitads i vaodiobeayite seidnplarhisabutivallyaacosigriptesant
salts thereof. Suitable examples of serotonin ofadrenaline ;reupiake
el R e AV a%ﬁleg,ca%s eéﬁgra%ln?g&ce t%lgca f{agcé%:{eptab_le salts o
incliterenteSuiptbiecaxapiyie snbfioricetiapiveredeseg fustok ¢Orbitors,
antagonists include those 2 ndsslesciibed InnissationakRatent
mog ﬁ”c%’fi@ﬁsﬁlé‘sg‘ 8592%%%‘%? Ry T SR WO
norBdkA676 ramst ANOrOB 1367 7S nitabpie: exansiple Sastant{fpRdal antagonists, B-
antidepressants include, bupropion,. lithium, nefazoedang, siButamine.csant
adrgpO S e Anae Vi (%’a%ﬁgg)%ﬁ%ﬁp%r aceutically accepta%_le salts tﬁgeof.
agefithEusanitidiephessaivts ishosslipnatmc avd ApRmifip chiBORMAG 2BlKIepressants, such
as HERIESIRLC AIBRAING, AR IRhANRAICIgsRRY ARiSRAOMEIRALON.
atipamezole, azamianserin, bazinaprine, fefuraline, bifemelane,

amitiiTolfinesioRIPTTI RO 5K PR FRIIS Z00SRIETHL ABiARARoflosipramine,
ma {&flﬂh%”ﬂé‘&ri&%ﬂﬁ%?{%ﬂof&{%%@B&ﬁﬁfﬁ@ﬂﬁ@pﬁ%@%&m@ acceptable

|moxafone,_ citalopram, clemeprol, clovoxamine, dasepinil, deanol
saligdhaesahtifnsaiperrapivg ctstisepin ?%&%5%&%@35%%@%&98@%,
AuSloRETIdRNG . [RMRXBlRg IRROARINE it ARipRafvisasey dozaxsile salts

‘indalpine, -indetoxazine,-iprindole, levoprotiling, 5 Iitoxejti e, lofepraming,

therpaflifsREaRm X FBIEH PATIPRS ARG AT M RIS RS SRR AR 24

phenelzine, tranylcypromain and selegiline, and pharmaceutically acceptable salts thereof.
Suitable examples of reversible monoamine oxidase inhibitors include moclobemide, and

phannaceuticaily acceptable salts thereof. Suitable examples of serotonin and noradrenaline

* reuptake inhibitors include venlafaxine, and pharmaceutically acceptable salts thereof.

Suitable examples 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 ofusein
the invention include adinozolam, alaproclate, amineptine, amitryptyline/chlordiazepoxide

combination, atipamezole, azamianserin, bazinaprine, fefuraline, bifemelane, binodaline,
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minaprine, mirtazapine, montirelin, nebracetam, nefopam, nialamide,
nomifensine, norfluoxetine, orotirelin, oxaflozane, pinazepam, pirindole,
pizotyline, ritaserin, rolipram, sercloremine, setiptiline, sibutramine,

wsuibatiemine, sulpride, teniloxazine, thozalinone, thymolibepiortispepting21
tiflucarbine, tofenacin, tofisopain, toloxatone, tomoxetine, 1 o veralipride,
viqualine, zimelidine, and zometapine, and pharmaceutically acceptable
salts thereof, and St. John's wort herb, or Hypericum perforatum, or

bipenarRi P RBFE BRI BRI Ok RS a F R AR O RHE S T AR B g o atore,
citErRtaNeresRtaka obibiars, Mmpaitioutandyaxeing fipevamainepin,
aroxetine, and sertraline and pharmaceutically acceptable salt;_ thereof

dothispasyiflsBralonis SHE B BRI SRR aeREE IS LR E R dFRAT M lude
fezbRRERSiaZERINES, AN St |AApaRSISieIoaaIAG) iisitd sispeeiaiy Bihtl IA

._partial agonists, and corticotropin releasing factor (CRF) antaganists, In .
ool R BB L S B ST AL 7 B T
mikRinenhenzesiay epine stidativierttypngticings, sidhmak zedpidenine,
mood-stabilizing drugs such as clobazam, gabapentin, lamotrigine :
o R8I0 e AR P S TG e rolpram
serflarbitiatesiptliiiabitobenradiazdpinemife, ssépiiit) eeinlention,ifcodaone,
alprazalam, chlordizepoxide, clonazepam..chlorazepate, diaze
o R D T O e Y SOR, o P
veraipeiptabieustiits, tierdafinS| itabierexapipesndfifdamickuigeijstsasptable salts
theraer(])tia.gﬁg §ttslgl§19 S%vlcl)‘]ritggrbl,mé tlo&i@%u %fol&&%tlsy L:%Ié@t% él‘fye-lc—) .\ Preferred
partial agonists ﬁusplrone, esihoxan, gepirone, 25 ipsapirone an
antpiesielohnangeplandiade sticaliyessreioab kswasetididtPBRnotharticides of
ang-anxet )%%?ﬂteo 3% i %{Q%gﬂ}ﬁﬁgﬁﬁ&:ﬁ’ﬁgﬁﬁ%qﬁ% DG eptable salts
ﬂu%ﬁs%%nﬁﬁg%c 0 me’réééf a%l{tgll\l/gf]y. Suitable compounds in this ¢ ass?priclude
themmbMmuscarinic cholinergic receptor antagonists such as those compounds

described in European Patent Specification Nos. 0 709 093, 0 709 094
and Stz ogassie i PedE A S tiba fR PRI WSS/ 12711,

bersRAMRIISECIAES A AN hansigtibAgent@fisis e ipdbiRIpERtoN @Aeial agonists, and
compounds acting on ion -25 WO 2005/121151 PCT/US2005/017121
corgiRa AR T CTh PR M TREMS R dL AR B raEmeS: otber

suilapoBIignNe snait\alrieatasandphacmraguticaypeoapidiagaltsithiianfsuch

as ;':udipidén;; mobdmstabiliziﬁg drugs such as ciobazam: gabapéntiﬁ, 1amo’mgme, loreclezole,
oxcarbamazepine, stiripentol and vigabatrin; and barbiturates. Suitable benzodiazepines of
use in the invention include alprazolam, chiordizepoxide, clonazepam, chlorazepate,
diazepam, halazepam, lorezepam, oxazepam and prazepam, and pharmaceutically
acceptable salts thereof. Suitable examples of 5-HT, agonists or antagonists of use in the
invention include, in particular, the 5-HT; o partial agonists buspirone, flesinoxan, gepirone,
ipsapirone and pindolol, and pharmaceutically acceptable salts thereof. Another class of
anti-anxiety agent of use in the invention are compounds having muscarinic cholinergic
activity. Suitable compounds 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 Infernational 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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Therefore, in a further aspect of the invention, a pharmaceutical
composition is provided comprising a compound of the invention and an
antidepressant or an anti-anxiety 5 agent, together with at least one
wplmassmeaeutically acceptable carrier or excipient. Suitable artipaychaiic: 7121
agents of use in combination with the compounds of the invention include
phenothiazines, e.g., chlorpromazine, mesoridazine, thioridazine,
acetophenazine, fluphenazine, perphenazine and trifluoperazine;
chapflsa SRl UGB ASH B T GFReE G hafe 18 die e nd
valhenzaeenines.@dicAlozapipese elaRzagias, to butyrophenones, e.g.,
haloperidol; diphenylbutylpiperidines, e.g., pimozide; and indolones, e.g.,
molingdedese, Qtherdntpsychofithagertstingl adddoxapings S wpirteitin is
risperidone. . It will be appreciated that.the antipsychotic agents whe .
Do FRRTBIRATS RS LS ar oo o ares ey
agefarmgefirphainoeestivallyacceptatitelsad; dartablarmple; chisnpemazine
hydrochloride, mesoridazine besylate, thioridazine hydrochloride, 15
acefoptablazifipsyehitistegditphEnseincomyirstinomdd hagstepazdec! the
.__enathate, f | o] ' i il ;
T A S R A T
acetppiidoive, Hjioshi o @embgsheng Ane trehonsTaniive HROXabeRine: &
chaér)]ﬂg&rflmm%&%ﬂ@&ﬁ&%%; RieziderRNAHisReLdans a'e COmmMANLUSe ipac;

form. salt 20 Other classes of antipsychotic agent of use in

butgspitsnenisnagihairredAbolink B thErRTERRSH ih 8 uBENAB ARk mdolones,
e. gfeﬁﬁ;%%o%ﬁé‘%ﬂ&%}%&ﬁ@?&&a{% R2nf 3.end D4:depRmingi i8S efdaisperidone.

antagonists, and muscarinic ml receptor agonists. An example of a D3
It Wil partmecciaics shot HistaeTEthethaseBIn ORGSR ARl gy vith the
corBSAMRIO PR RdHepAMINEESRaRLILRHAY PRSI L0 L3EehtIk salt, for

example of a muscarinic ml receptor agonist is xapnomeline. 25 Another, . .
cxcetads DR ABETER ARSI B CO RN o S LR TR pride,

aceiBSHEVRMION dReihe SablddrTechpleschiAgaTisiphexadinglesatfaeh fbiphenazine

include NML100907 . and fapanserjn. Also of use in.combination.with,the
ocE A PP R BRSSP R R RS L per i Ao,
loxtpRAs)dhiab are helledesk toydarviiingds- HEPhcandng GMiEprothixene,
cioggp%?é,lo aia]igz%ing,. E{},{;%%QQE {9%?3%%% and risperidone are commonly used in & non-

salt form.

Other classes of antipsychotic agent of use in combination with the compounds of
the invention include dopamine recepior antagonists, especially D2, D3 and D4 dopamine
receptor antagonists, and muscarinic ml receptor agonists. An example of a D3 dopamine
receptor antagonist is the compound PNU-99194A. An example of a D4 dopamine receptor

antagonist is PNU-101387. An example of a muscarinic ml receptor agonist is xanomeline.

Another class of antipsychotic agent of use in combination with the compounds of
the invention is the 5-HT,4 receptor antagonists, examples of which include MDL10G0907
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-HTa24 and
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dopamine receptor antagonist activity, examples of which include
olanzapine and ziperasidone. Therefore, in a fin-ther aspect of the
invention, a pharmaceutical composition is provided comprising a
woampaundof the invention and an antipsychotic agent, togethemwitesbiat21
least one pharmaceutically acceptable carrier or excipient. The
compounds of the invention and the other pharmacologically active agent
may be administered to a patient simultapeously, sequentially. or in
GoPRBASIFAGBIT FEUARCBE APYLY AEIHET ARG S COAPAARHE S the
Zipéw}@j, the compound of the invention and the other pharmacologically
active agent may be in the same pharmaceutically 1 o acceptable carrier
andithestioseind Rinisiergstinfuliahecnshy:, Ehshamaycbtdr separatdon is
armaceutical carriers sych as conventional oral dosage fo Ic -
b e e e SRR B
at Isubesacthiennopcpainatiy arespbiddedtian separaiendosage forms and are
administered sequentially. The compounds of the invention may be
adniihisteneebtodrarfshtsiaentnn sahtheishvupianspmlasedlbrastion agent may
e IEAIMENLI Sio5agen atudllRiade.optimat pRAasascabicaay vl

appreciated that the dose required for Use in any particular _
appagspdicdtibet WHAN /B gro ATTPRIAHCI O Al Y FSoBn PR Rtaheficegdpvention
and BT PRUNEL L COMBERIIAN:Z v SEIEH Rthy 84 1Bl80: Wil BRaratig e cally

administrations the hature of the condition being treated, the age and

accepiabilg saraetaad At catrpiniEricrhumELIR P BT Ep doR URO TR ABETAY
phatdolaned. hyithespatisntoanchathar fastasswbichilong skileeirihe art

will recognize, with the appropriate dosage ultimately being at the

SinpsREMeT o Hhe R HERARY BRYSIE] AP e R B AT e G it Gmpounds are

prodRRRCIAIREMID R SOISRIY ACRSAMASRRSEs@tiatitotonergic
hypofunction or hyperfunction, an appropriate dosage level will generally

be abeubRRRhde FAHmthpattiy patjent hindyinteighteatitats (ahichls and
maybe adminjstered in 25 single or myltiple doses..Preferably, .t
o R B O TS PR e M C AR
effRRF. t& akd bt hpymgikigdote iy, deor mxainpldointhén mwaparEetler application
prevention of.a disarder. of the centr [ t it
wilf AR REAn Ol AR N SR ALY S i Abl6£195366,

eve mg/kg per day, preferably about 0.005 to 5

- selengtkpyerigayjthrte route of administration; the nature of the-condition being treated, - -

the age and condition of the patient, concurrent medication or special diets then being
followed by the patient, and other factors which those skilled in the art will recognize, with

the appropriate dosage ultimately being at the discretion of the attendant physician.

In the treatment of a condition associated with a serotonin excess or absence, e.g.,
serotonergic hypofunction or hyperfunction, an appropriate dosage level will 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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-27 WO 2005/121151 PCT/US2005/017121 especially about 0.01to 1

mg/kg per day. The compounds may be administered on a regimen of 1

to 4 times per day, preferably once or twice per day. It will be appreciated
wihatahie arifiount of the compound of the invention required fe¢ TS Ge5 &N} 21

treatment will vary not only with the particular compounds or composition

5 selected but also with the route of administration, the nature of the

condition beir(ﬁ treated, and the age and condjtion og?the atient, aﬂnd will

espegitiihabrbl Gt thd BNSAEREN BY thE SERIRRIFIS RIS Adsicred on &

regiGRNBOSIHODS ABE R MbINRtenBIgraRies:akte aveafion may be
administered in combination with a variety of pharmaceutical excipients,
inclttdiniy istabiziigatdnt shd Soarmiess thn déonencdpsitationdaiomietions! for

as described herejin. Agueous co sitions of the present | i .
wse D A VAo G (e pate el G RUEREAL P YEhliBRton

selsotedispedseditalphautadodivallsbat cepiisbha wag é thor comflidorybeing treated,

dium. "Ph icall i
and%ce?l ég%n ar%ﬁﬁggé%%%%{%%p\é@énﬁ%Wﬁ%@g?%&%‘é%"? %@%@cﬁ&ﬂﬁ%@ the

compositions ot produce an adverse,
atteatlenghpsictier untoward reaction when administered to an animal, or a
human, as appropriate. "Pharmaceutically acceptable carrier” includes

anyBec-emneesiisnssanl speraiow Arcliviapisamt 42 BEBretanaY hpgdministered
in cj?_mgﬂﬁﬂé}l JLeNS iSRG R akseRlieRAsRvinthagents anditha dikeents,

'he use of such media and agents for pharmaceutical active substances
carigiyafidposmears wtientamlaore #dsEsFaEdiEdnventional media or

agent is incompatible with_the active jngredient, its use i%et.thnera euéticfth

con{ B AEH RS GRS A RGPS RN FEHVS AG A HiehTE FERUsY e
pepdddneotROrAestittodine B positinnseHarmannadministaieptable carrier or

preparations should meet sterility, pyrogenicity, general safety and purity
AqUERIS FAFHE s required by FDA Office of Biologics standards. 25 The

Comp oo AN EOMRINANGNIEIARE . ALIBBIEVRRION WHLER: entites and
generally’ bée Grmulated for pareriteral administration, e.g., formulated for
conimedtions\late notrprainotisn ddvensusiensc subbataneova dirrpaliosiomm
adniinteVéiad %rg@ ?u%%&egl' E%%nj&eaﬁﬁ?ﬂﬁ@%p Bpharmaceutically acceptable
carrier” includes any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents and the like. The use of such
media and agents for pharmaceutical active substances is well known in the art. Except
insofar as any conventional media or agent is incompatible with the active ingredient, its use

in the therapeutic compositions is contemplated. Supplementary active ingredients can also

be incorporated into the compositions.

For human administration, preparations should meet sterility, pyrogenicity, general

safety and purity standards as required by FDA Office of Biologics 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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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 -28 WO 2005/121151 PCT/US2005/017121
wdisaleseresi Typically, such compositions can be prepared aBGmjestains]21
either as liquid solutions or suspensions; solid forms suitable for using to
prepare solutions or suspensions upon the addition of a liquid prior to
~injection can also be prepared; and the preparations. can also.he .
GisedA ARG LD 5 o B PR TOTHE BRATIL Fo M BRADIec B8 NS
soltSrle RGeS 088 N Soahsisperkdos nidrmd atignsdscluding sesamesions

oil, peanut oil gr aguepus propylene glycol; and sterile powders for the.
ISR e R A TR
canl Al easesigh=form must be sterile and must be fluid to the extent that

easy syringability exists. It must be stable under the conditions of

marfifaptarenarwitical Stormguitabicfiushisetpreseybdladamstiihaqueous

ontaminating.action of mie ISMSs g r i 1

o B e L By o propyienc
glyericepdateisgitevéan e theeptrogdrrmeatsisaiebiomiistuilitimectable
so;%%;%C&%‘g%Fﬁ%g%F&%? iR apvicalliiane o RUSHRISIRNG GADLARAPE the cxtent

prepare ycerol, liquid polyethylene glycols, and mixtures 15 thereof
thaterdsimoilmabiide otindrpesiuissvconseriigeentitiess offagaufacture and
stoflePReloRs 0 BIESEVRIVR AR RIEYERE RGN @borganisms, such as

nﬁcroorgamsm . Therapelutic or pharmacological compositions of the
bactrasend ifightion will generally comprisean -effective amount of the

component(s) of the combination therapy; dissolved or disgersed in

pha 8 OA I AP ERE R A Sa iR DB R RETACAIRP AR zafgs?éaﬁ%a?éts
carb 2R GREEEES Naludaiamnantall wive sistdispesicneaitncoasingssiiulose.

_antibacterial and antifungal agents, isotanic and absorption, delayin
DS 00 I THEIGE 6 GEch TSN SRS oot ktres
theRhEm@ e iisak activesibkstiancatisnwell doagmaini the: attesS pglenténtacyntain

active ,inﬁgredients ct%n also pbe fin(:or orated into the therapeutic

2 PESTYSIHOR S G HHE PBre2 I RVBRHSR 55 The preparation of
phal’ll:ﬁearca%g&iﬁg log E)Rz%aﬂg@c%%%llg '%@Jn%%@&gxﬂtb%ﬁevﬁ%&%m%ﬂﬁon will generally

- comprisc-an-effective amount of the component(s) of the combination therapy, dissolved or -

dispersed in a pharmaceutically acceptable medium. Pharmaceutically acceptable media or

carriers include any and all soivents, dispersion media, coatings, antibacterial and antifungal

_ agents, isotonic and absorption delaying agents and the like. The use of such media and

agents for pharmaceutical active substances is well known in the art. Supplementary active
ingredients can also be incorporated into the therapeutic compositions of the present

Invention.

The preparation of pharmaceutical or pharmacological compositions wili 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 o injection; as tablets or other solids
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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
wprioss02njgction; as tablets or other solids -29 WO 2005/12 PL3EIS2005/017121
PCT/US2005/017121 for oral administration; as time release capsules; or
in any other form currently used, including cremes, lotions, mouthwashes,
inhalants and the like. Sterile injectaple solutions are prepared b
for GAEHPBIBBHAR AEHVRSJBITEB SRR (e gl PLRF oI FBO ETFFIRG used
inclABREOREALS SRWERY, withtarsus ohtaretherdrgréttients 5 enumerated
above, as required, followed by filtered sterilization. Generally, dispersions
are SpreRarestaylingsitpioating thpaadbysiemmlizathg thivedigredisptsidson
a sterile vehicle which contains the bhasic dispersi I L
R R SR A
emsterile pawderssfontiegréparatdhyoiisterd etimjéiceiole Sohwighs, diypersions are
referred methods of, preparatiqn ar. Aum-dryi -Aryi o]
R B S Gy
whiatiditiamak deshesic iligrediontfirdina préthoushpsrstihfitttaadioitaisemn those
e SrRok LBePLEPAALIQN Qﬁzg@op%ﬁegb%r sensetaled SHUUARS L able

TAtramuscular Injection is also contemplated. In'this regard, the use of
sohPMBOhapsdhrent iscireds bk epsrifipnal Fasulihdxmemshirggrdrying

teclIFORR }%@h éi&%%ﬂxﬁ@%ﬁﬂ@&&R%%H&é%i%%?u@%ﬂ\j%d&@&ﬁﬁ'@&%ﬁ(S)

or agent(s) to a small area. The use of sterile formulations, such as
ingealiens-Haetnuerdnesly sipslerdidisres. oMy SECOF health care workers to

cleanse a particular area in the operating field may also be, particula

|
usefhe PHEVEREORIC F81PRe STBIA SRRSSTHERE SR ORE (SFLRARIGEfion

injdP@h RISRPEIREADSIHEAEH e darmBE RIS Ss e5leROn piadiitnt as
with antifungal 20 reagents. Inhalgnt fgrms are als envisi(%ggd. Th

thi LN S S RRRIATS Rt B TR SRV B M e Fr o iR active

compéablefor tepiaal)adminialiatien, such as in cremes and lotions. Suitable
preservatives for use in such a solution include benzalkonium chloride,
benZatharivfisehieridenchidrohutahaels thimefosal aredhtee HikewSednsbgysicians

or l?e%flgﬁrga}fg%%r Cers to cleanse a particular area in the operating field may also be
particularly useful. Therapeutic formulations in accordance with the present invention may
also be reconstituted in the form of mouthwashes, or in conjunction with antifungal
reagents. Inhalant forms are also envisioned. The therapeutic formulations of the invention
may also be prepared in forms suitable for topical administration, such as in cremes and

lotions.

Suitable preservatives for use in such a solution include benzalkonium chloride,
benzethonium chloride, chiorobutanol, thimerosal and the like. Suitable buffers include
boric acid, sodium and potassium bicarbonate, sodinm 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 chioride, propylene glycol, sodium chioride, and the like, such that the
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25 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
whetween siout pH 6 and pH 8, and preferably, between abput/pkkdhseuidtiz1
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 -30 WO 2005/121151 PCT/US2005/017121 sodium
sodighiciidnaide aarrains PiEopriRalmie SONREH I IhETSR (S B9 TuE B

0.29IRS 2 YarSkiiahle Antiexidants andstabiizeisiveiate sadivnubisbiiHite,

sodium metabisulfite, sodium thiosulfite, thiourea n? the like. Suitablfed
sodipastirgsaitice iR %{@éﬁ&lﬁh%mﬁmﬁa&mmé’@cf By S RRTE o ude
polRBle¥amer2Bakand:tyloxapek-iitale Hseasityorr Sasitged agesits-increasing

include dextran 40, dextran 70, gelatin, glyceri Pﬁ%@é’o E%%I ellulose,
LY e s e
hydRatyRiylsRe ahrrlioRoin, aleahdepalysinyimatalidope]yethylene glycol,

carboxymethylcellulose and the like, Upon formuylation, therapeutics will
PRSI RS TR B BB e T R aton,

osage ormu?ation, and
in such amount as is_pharmacologically.effe ILin I}pg yl k&[ﬁa&?th
easﬁy%{ﬂ félaéttz‘(e) ’i%?%%?ae}%%ﬁ ng gg%ggxéu%%rrﬁs%,dsuc I%(;Iis t Jﬁngé of e
the ijeialilenadhiiion smicscritth dabovieishs phiruyacipase tapfatés anbbthe

like can also be employed. In thi the guanity Kfaclve.ingreckent

4 ]

fonglﬁ%t%ﬁranr%eg ?é %%%lg%{?%eﬁeé)lé%%é&f%ﬁterec%%epends on the ?\({}g
injeatintasdbbent dateubddreiise. rcims deasetireworn pad it WS regarsdfor

a}dmgﬂstration depend on the judgment of the practitioner and are peculiar
empidoyed. | .. . . .
0 “each individual. A minimal volume of a composition required to

dispgrses g AKIME CompaiRda v RisalicHilizedoRuibblie srgimesdes be

administration are also variable, but would be typified by initiagy i d
adnpiaisierrRstlengreteB AR TOSHAT IR I GRItEAIRY i TSt RO GG RERF BTG R ™
reqlifthescontralies sasasahiusihae figsvels JEaiaxaniplendoappienieraliar to

administration, a suitably buffered, and if necessary, isotonic aqueous
eachdndioiditbuld be prepared and used for intravenous, intramuscular,

SUbCAuxtr?’z?uenoxglsvg{u%/g of's ggl%%&'é&ﬁ)%%'@%%@@ {gt@sﬂj%?s'e D\€active compounds is
typically utilized. Suitableregimes for-administration are also-variable, but would be -
typified by initially administering the compound and monitoring the results and then giving
further controlled doses at further intervals. For example, for parenteral administration, 2
suitably buffered, and if necessary, isotonic aqueous solution would be prepared and used
for intravenous, intramuscular, subcutaneous or even intraperitoneal adminisiration. One
dosage could be dissolved in 1 ml of isotonic NaCl solution and either added to 1000 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).

Tn 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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30

dosage could be dissolved in 1 nil of isotonic NaCl solution and either
added to 1000 ml of hypodermolysis fluid or injected at the proposed site
of infusion, (see for example, 25 Remington's Pharmaceutical Sciences
wath#ditiem, pages 1035-1038 and 1570-1580). In certain patoshmsnis;21
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
e AN AE EREAARPIS1 R SO0 T R P RSIIOE A T Bbgned

formRhIRRdfietiaganis: dexiaiowy Heptgesirntd dpiidelanddippsomal
formulations in time release capsules to avoid peptidase and lipase
degragiatinruRhaiasesuiltaliylacoehtébleidaltsiicluconid aliditieredattsed

..and which are formed with inorganic,acids such as, for ex e .
it R AE Ay BB BfoTC MO PR B Cblae Ly phosphorc
sulfoHospliere pleidsh@icatts poganit agiels @scalsaticyoekalicr trtdridantalaidsic,

fumaric,. citric, succinic,,mesyli¢, mandelic sy Qig, t&@&%@écn?e?ﬁﬁ@ﬁ .
C A ] h ¢
PG AR SRR Te PES 1é(f'b%¥t]}t8aénﬂéi a-glycerophosphoric, glucose- phonic

a-kétphbsptioricdviespimttherlke Salts fqﬂ_l@@phwww@ frec thaiBexyPalts formed
Wiﬂg ttgu B3 EER %L% A beog & %/a%da{sgg @e'@%&g%‘ Eo@ﬁ?&%@b%eg%{lﬁmlfexample,
sodium, poPasglu%, gmmonlum, calcium, magnesu;m, or fe_rrlc hydromdes,
sodand suthshonrganibases itisoprepEnn er firiedylemines RistishFe,
orsRIRRI0R AN b ek - FAAMAIES O hRNAIMARISRIN AR IR O ther
Ssa

s Include quaternary derivatives of the compounds of formula (I) such

exappitrof phvpoerdy cibterarpitblssesimtut s R sHETAt Fes _Idige
cordVh RN BGLS @k ATCie ta¥plaalky %ﬁf@ﬂziﬁi%@g}ﬁﬁbuﬁs R,-T wherein

rresponding to an anion of an acid. Suitable examples of RR include
R in6thyalisthphand-fs-aalyd Sifropyreierdad-sea ) inn e piseherrorrerfiapie an
aniSX3MRIGS:Qf Sinaludg halide & 8, bleidgchramigsiondadigel Kehadpet; and

examples of pharmaceutically acceptable salts also include interpal salts

bengiybAndPREHEE s SHRD lefxRIrRlsh o SBNIEht DF dfD SR MTHTEHIE

jodRRNt&IRIRehJOLaNAIRP 65 pWaisic aihaNEl apelyabliciaxampleclycanetnal salts
ropylene glycol, and liquid polyethylene 20 glycol, and the like), suitable
suchttr@dtiereof, and vegetable oils. The proper fluidity can be

] mg:n aeirrrg,%gzp é]a?axa er'%_'g a EX&%%@%?%&%@%&&? }{{]e%iusrg%%n %&S&&W& &%ﬁﬁﬁe?
water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid polyethylene
glycol, and the Iike), suitable mixtures thereof, and vegetable oils. The proper fluidity can
be maintained, for example, by the use of a coating, such as lecithin, by the mamtenance of
the required particle size in the case of dispersion and by the use of surfactants. The
prevention of the action of microorganisms can be brought about by various antibacterial
and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic 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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the required particle size in the case of dispersion and by the use of
surfactants. The prevention of the action of microorganisms can be
brought about by various antibacterial and antifungal agents, for example,
wpambamngschlorobutanol, phenol, sorbic acid, thimerosal, 2P @ngstedike121
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 com ozﬁitio s of .
erumgEiWS e AGTEBBTAIBHOHST AT IERREI OGS gi aroms e

e

preelati; Rierisriniesciablaolisionsiard prapaiagrhyidnednmoratiagithehicle
.active compounds in 30 the required %r%%unt in %}/e gfefro reiﬁ}gn 0 V(%Htthose

whighPRHHRUEDPARE YEREFTOGrRGRRRE 232 W& 3u0s) 21 81

enuR G /A4SR00510 Al2dse nameaini pdvabay dorah « eeiseidio bé wedlbynfiteabd
sterilization. Generally, dispersions.are prepared by.incorperating, the

solslion LR AT oy BB 8 SEE AR o e ilibe

tecHhRRRSIGRispRIsSio powedivhtandtthe ieguitedtothermprédients! tiorred

. thgse enumerated gbo%/e. Ipq‘tltgee sogtu ifo%t rgl% (piowders for the
Ingys e ABH O ST }lrrﬁﬂg%}gb e BSolutions, the preferred methods of

preparation are vaguymed A0 NG IEGUGUERWRIEBNISTs a1

a pg\;%vagFegﬁﬁéoggtIl\%r)?r?@%d@%ﬁ%lus‘?a&r%& gj{c%i?i%nal desired ingredient ; a_SO
confromlarpievisussterilet GRS ssololisattseraosionsd toregsalaior emsdyaapid

of highly, on I irgdlineclionisplsanspatemplated,
pen\?v{ﬁ%%nfﬁg?ﬁs%q gog%%?sgg)ﬁggsﬂg%ﬁ/%eﬁ% envisionz%gto result in extremely

rapigh, 10 ReReiAtandlelvernaigheeRcenkatinasRhike AlveiBRanis the
to a small area. Upon formulation, solutions will be adm_inistﬁ[ée

ina, ..
doshsrfEreeHIANS N FR TBOBBsE RFHRALTH R AL St ??{'8%‘%%8%83 are
casifieianetiticallygiackivey dhefasrmiationméres ersily administabbosoluions

variety of dosage forms, such as the type of injectable solutions
e eR BRSO ATHAURS RIS EEp LTS A e S e

loyed. 15 F teral administration i lut :
MG e S e

shdigaiskdiliebty firstfeardé reddsatynmied ithliguifididwrint i ordgtad dugonic with
Su%%%%e ésggé%%%la{ugo Lé.e %ssemm ?cq»l a?%%&%@% ﬂ%&%‘ﬁ?'&é@%ﬂﬂy suitable for

ramuscular, subcutaneous and Intraperitonea

- intaeministtatiemukothis subcutaneous and intraperitoneal administration. -In this

connection, sterile aqueous media which can be employed will be known to those of skill in

the art in light of the present disclosure.

In addition to the compounds formulated for parenteral administration, such as
intravenous or intramuscular injection, other pharmaceutically acceptable forms include,
e.g., tablets or other solids for oral administration; liposomal formulations; time-release

capsules; and any other form currenily used, including cremes.

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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connection, sterile agueous media which can be employed will be known

to those of skill in 20 the art in light of the present disclosure. In addition

to the compounds formulated for parenteral administration, such as
wintresanouss or intramuscular injection, other pharmaceuticalgausaptanie 21

forms include, e.qg., tablets or other solids for oral administration;

liposomal formulations; time-release capsules; and any other form

currently used, including cremes. 25 Additional formulations Séjitablef r

oth &Rk G btieas G s U R MR TR B0 R S PEB s p BT HEE
phatiasiionali bindess anareasicreray inglidedaieammperappipdlioyleneharine,

glycols or triglycerides; such suppositqries may be.formed from mixtuges
col B S S B TGT SRR ke | ARG O BRI ES 105 o Ty
solk%n2%usRBAVE: 200614 211S LApaild) S5 T ek Onahdationdatipns/ders.
include such normally employed excipients as, for example,
phalmaseiiidefigrddedoiimanniwilaboses sttiveh comupatsinsrveteenateise an
efum saccharing,. sallyloss.magrasium.cybanaie.and ihe e, ises
composﬁﬁons ake’the form of sclution , suspensions, tablets, pills,
geloapsapeslesusthinauksdiease foessadaion e sondbes mBainbednesieratpredrectly

£ maodime ra) RharmaceLtical COMPASHINNS WILEOMINISEANMEN] may be
Wlta%%%doggrﬁs%n%ﬁgbﬁé%e&%ﬁg%%%%&gr t%géi ?n%agf %e’ enclose%%r)] hard ormaJ

incegftshallwigetatipapsuld tsedhiejhnByb e cosrsiddatabieito taptatdalips:
trod&Y Qég%f%‘é, '988@,% ﬂé&%?gwgwgﬁr@gﬂﬁﬁm&gje@uﬁ%&@bsitioma and

therapeutic administration, the active compounds maé be incorporated

preprthtionsigients eovtpiiseidapstifel forph astivyesnprindn Bs PieearEanedelo
co g&éﬁ&&qs?é{%ﬁbﬁl@&arﬁéiéﬂssnﬁéﬁeﬁa&&% beWARS: Walerss andhritkenSbatvecn
C

mpositions and preparations should contain at least 0.1% of active
abasd skt ThE 9&fbeMieigat of e Esn S aEmee HRaPrepains mag 2preunt

of SRNSEREVRHE thaNchIRYSenYame Al SepveEBna RaER fiedautable
75% of the weight of the unit, or preferably between 25-60%. The amount

dO%ﬁﬁ&ﬁl}@Eé’ﬁfﬁi@ﬁﬂds in such therapeutically useful compositions is such

that a suitable 15 dosage will be obtained..The tablets, troches, nil .
capé[ﬂ@%aga}%s’tﬁ@cl S’rﬁ%ﬁf?ﬁggﬁ%ﬁﬁhﬁé %ﬁ oW nagéoac%}%agéﬁl%%ogﬁ?ﬁng Ha
birldagacanth hagaeiatcarastarahmegblatirgetsttipientpisus v diakifeilgmm

" phosphate; a disintegrating agent, such as corn starch, potato starch, alginic acid and the

like; a Iubricant, such as magnesium stearate; and a sweetening agent, such as sucrose,
lactose or saccharin may be added or a flavoring agent, such as peppermint, oil of
wintergreen, or cherry flavoring. When the dosage unit form is a capsule, it may contain, in
addition. to materials of the above type, a liquid carrier. Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage bmit. For
instance, tablets, pills, or capsules may be coated with shellac, sugar 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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phosphate; a disintegrating agent, such as corn starch, potato starch,

alginic acid and the like; a lubricant, such as magnesium stearate; and a

sweetening agent, such as sucrose, 20 lactose or saccharin may be

waddeshoriaiflavoring agent, such as peppermint, oil of wint@grassevo17121

cherry flavoring. When the dosage unit form is a capsule, it may contain,

in addition to materials of the above type, a liquid carrier. Various other

materials may be present as coatings or to otherwise modi ‘@%ghgsi?al )
appRGARLBE -1 AR ARIIEBT AL I PRBRAE ﬂ‘é%%%@ﬁs [&88 thay e "7

toxiE0gteanit 8halpgs ey BBl BrayBinspbaBealiximsvdys cotaisiivss,
active compounds sucrose as_a swe teg%aﬁ%r}he 0}hL}/SI anlqle carriers which
SOI%E%%@F&&%?B?@W%%@%%@? FVBRIG “SUch as Géry or
can @ea%g_a ilr?v&;ﬁtef[ @?&kbﬁrm&@wtm ?ﬁmm@iaﬁﬁ, ?iaimtm\mmrpm?g be
used in the form of a pharmaceutical preparation,.for example, in solj
SR AT o R oAy s 20 il S othr
carriBg VEBlRr 3s<n ActivGingiegdiertdntomikiudiditaaizoBa ordamid dirm,

e e G A S R S

useihgradientvaalyi e eonppondiadefotedxariplghwithdhgioguahprsitiorisl an
harmaceutjcall ceptahle carriers for £ihe di _
oA S R s el SO e o

SUItg’Q}%ltgéa%ﬁ% shil§ g&e@%ﬁm%ﬁcﬁa@ Be s et A WATaQIVEASRedient is

lactose; giim acacia, gelatin, mannitol, starch paste, s magnesium

mixeibifthte plaeneonicth et KeratincCTBTERNA e chRgdReStiral LS Ao
star%ﬁ;' FlrbELr g[S sutablg far uge inmankfaciyingRienacatkien idaisolie phosphate

seisolid; or liquid form, "and in addition auxilia% stabilizing, thickening

or s ceIdriePanesTTBas B AileraEntag R ERs ol foPH QPSR BB aHOn

corffPSBRRUN {8 {REY Q%a%gaﬁeehﬂmﬂpalc@@mmtmﬂe @Re@IBaURta non-
sufficient to produce the desired effect upon the process or condition. of

toxipelmeaes icall Gp pRBAAIE SOREEb MY BERISHS L fP AL BaaTS TRy A on

corRpisiRAL ashiBrngredientis mbsediitiha phicemageditnal caipersd gvenly
conventional tableting in%g%d_ients such as corn bstarc Y Ia%?%ﬁs er Osgquau

threusphiie 18 ROBROSHIOR SR A ETHRASHIRA M ARSI Y

osphate or
effSidRS RN d e rfpha nak ey tiadkdipahiané gpwkter o fevinl gedhignulation

| cmgg%%%”m‘”gﬁ}%m%ﬁzgﬁf@gﬁg%%%‘éggeafa%%q‘g%g OUSIIANG B e

non
containing from 0.1 to about 500 mg of the active ingredient of the invention. The tablets or

pills of the novel composition can be coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For exarnple, the tablet or pill can
comprise an inner dosage and an outer dosage component, the latier being in the form of an
envelope over the former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permits the inner component to pass intact
into the duodenum or to be delayed in release. A variety of materials can be used for such
enteric layers or coatings, such materials including a number of polymeric acids and
mixtures of polymeric acids with such materials as shellac, cetyl alcohol and cellulose

acetate,
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IS toxic pharmaceutically acceptable salt thereof. When referring to these
preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
woampasition may be readily subdivided into equally effectivCoinitaogamge 21
forms such as tablets, pills and capsules. This solid preformulation
composition is then subdivided into unit dosage forms of the type
described above 20 containing from 0.1 to ?b ut 500 nig of the active ted £
ingretRAEE TR JR IR PRETBRIITR® BIRC O Ia HON B s hggated for
adnﬁ?fi@t%@i@@?}i@ﬂy?ﬁiﬂ @Ewﬁ;{@mﬁflﬂnw gqimrbﬁe ilovisle suddsadiavionhsyrups,
affording, the advantage of prolonged action. For example, the, tablet or.pill
et} GG ARG S SO I SIS e T oS r lker
sesdgingljrdbentorsii of aceranvi]epevokerstietitizivar off treutisdytogagentenisable for
. . can be separated,by an enterjc layer which 25 seryes, tq.resist . : :
I ETRGPNGR TR AR S e TS e [T2] Lanaohant s dgpersing
or siReidinia shatdfiodgnemmsouspdsi ol aydddnseltete aadvetetyt ghms soch as
ﬁ{aﬁ%ﬁ‘ﬁ 3, Sl alerals

materials can he.used . for such. enteric,!
tra%%]cc u ina§a§lﬁua %f?[%‘fc})eo yanl%’esr?él?zalu(r:]fL sarabr%?én??xt res of polymeric acids
polwvithyByctvhdaterial gelstishellac, cetyl alcohol and cellulose acetate. -35
WO 2005/121151 PCT/US2005/017121 The liquid forms in which the
conéjsusitivitinos fheinhaaiinsroriasrbaieoipdrd it Rl ad Fidi SHERGBHBRIR
pha%z?ééiﬂi@eﬁ“oﬁgéﬁlﬂz{gﬁ BAHEAHSPOILHOR, S ERRlY SIANOFRFSYRERST, and powders.

aqueous or oil suspensions, and emulsions with acceptable oils such as
ThebasAsasalisiicosanptansimaneemairoirirye ARHEMLHHIRN acseiizing
exciGRUSTIRAABRILS @ﬁa@}%ﬁg}rﬂ%isﬁ%@ﬁa&% WS 2 @BiVMEILART BlXife @aror

similar pharmaceutical vehicles. Suitable dispersing or suspending .

nosaEFR T HERIEB A 401Sp P SOHES AR o RS LA RRERFBRA St

phARalAGRGAN theBFabIa sBl0iA e iBuEeciby warepXmetoyicelldbatiesd
methylcellulose, polyvinylpyrrolidone or gelatin. Compositions, for devi
SolfRBFINGR &t FRHRBIT A 88 B ITHL ARE S SEE P B fane devioe may

be RhAIMAGEY i nacceptol e BatieRhISpokargTiesab/Brtshmp nmixthines
thereof, and powders. Thegﬁid or solid %om ositi ns[{na{)éf%%tﬁigran or

Solufiny TasP AT LR AR AR SERGHHBTS BN AL A ol above. oY

nasRueferahldtiessomimsititingr ate femihititer adayaipeopratomanner.

For treating clinical conditions and diseases noted above, the compound of this
inveniion may be administered orally, topically, parenterally, by inhalation spray or rectally
in dosage unit formulations containing conventional non-toxic pharmaceutically acceptable
carriers, adjuvants and vehicles. The term parenteral as used herein includes subcutaneous

injections, intravenous, intramuscular, intrasternal injection or infusion techniques.

Methods for preparing the compounds of this invention are illustrated in the
following synthetic schemes and example(s). The following schemes, examples and
biological data are given for the purpose of illustrating the invention, but not for limiting the

scope or spirit of the invention.
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nasal respiratory route for local or systemic effect. Compositions in
preferably sterile pharmaceutically acceptable solvents may be nebulized
by use of inert gases. Nebulized 15 solutions may be breathed directly
wamsthe sebulizing device or the nebulizing device may bepattacheeitoaz1
face mask, tent or intermittent positive pressure breathing machine.
Solution, suspension or powder compositions may be administered,
preferably orally or nas%lé/yfrom devices which deliver the formu%tion in

an appPORNRILIAES QF NQVELFRIENOE BIHGRGHhS QMHRERES noted

abaygydNGicRpRaURE & dhispddrdayentienerbaracintinisiseidsetditein were
topically, parenterally, by inhalation s%ra# or rectally i dosaé%e unit, 2 and
symbSIHAIRIGHS GERRAPSGEBAVCRISTRR Hor-BIRESHAT AR SRety e (2) an

the BGEERIPRIS SR IR wAdjuvants and vehicles. The term parenteral as used
herein includes subcutaneous injections, intravenous, intramuscular,

5 intrasternal injection or infusion techniques. Methods for preparing the
compounds of this invention are illustrated in the 25 following synthetic
schemes and example(s). The following schemeg, ex mp}gs and
biologicgl ﬁata\are\gjvegfor the purpose of Augtrating tée invention, but
not for Iinﬁting the SQPg_dﬁspiﬁt of the ihvesgt NIEYVO 2005/121151
PCT/US2005/017121~SYNTHESIS OF NOVEL EI;IIENOPYRIDONE
COMPOUNDS Mdovel thienopyridinone compounds of the general
structure 1 disclosed herein were synthesized by the coupling reaction
between the 3-(piperidin-I-yl)propanamifi&!(2fand the ester (3) as
shown below. 5.R OH-O QR H2N~~ MMNR’B\%? Rg OH

B

© R 5 N 0 v

Preparation of substituted or unsubstituted 3-(piperidin-1-yl)propan-1-amine (2) can
be accomplished via Step A as shown in Scheme 1. Reaction between N-(3-
10 bromopropytjphthalimide (4) with substituted or unsubstituted piperidine (5) foilowed by
temoval of the phthalimide group by the use of hydrazine hydrate affords 2 in good yield.

Scheme 1
O
O+ e A WO,
AT 4
O .
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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------ R H~\N~Ra R2 N O R31 Preparation of substituted or
unsubstituted 3-(piperidin-I-yl)propan-l-amine (2) can be accomplished via
Step A as shown in Scheme 1. Reaction between N-(3 10
wbromropiepy|)phthalimide (4) with substituted or unsubstitut@d pipeniaer121
(5) followed by removal of the phthalimide group by the use of hydrazine
hydrate affords 2 in good yield. Scheme 10+ HN R Step A H2N~'N R4
)IM &Z10 4 5 2 15 Synthesis of the navel thienopyridinone cozﬁpound

el Y i R I TS 3 R e RS S P 1 Siep D
led 85 batifsiadRn Waskbstiuter] R-amineihicphsneidasasha xytaie{&)caish Bwith
aldehyde or a ketone_in Step, B_yield d the alk Iat%g Erfoﬂduct.?. _ dro%sisF
tohiop 5 RN By FEREBITIT §IHESGERRRE SIEP ST RBIHR Righip Siop
withSaetNe o3 W QR 905 52d:boAI MG BALS 2005/ 724 (sashyd titdeR: acid, cifric

_Thermal reaction of 8 vt\gip ogeth | malonate, und r((%a ic condition in Step

5 acidpL SRS THE T BB G P EERAT(S R PR RO 5550 RABTTTH 4o

butPXRES Ree Rlediwithsfaltiesn hag aalvarit it whepoaiio) dedahinatsifiieeibase

. form. Salt formation of 1.in. Step F with inorganic acids (such as

citrp S AL RIGHRA AT, BT sé)ég(ﬁsm(%ﬁé cégs?%\%r@léagcsid, citric 5 acid and
succinic acid) or metallic bases (such as sodium hydride and potassium
tert- butoxide) provide the respective inorganic acid (hydrochloride),
Sehamiz acid (maleate, citrate and succinate) or metallic (sodium and
potassium) salts. Scheme 2 O OR O

Ry © R, © R §
o Step B o Step C y 5
e —_—
Rz 4 l Rz 4 | Ry 1 A
ST ONH, $ NH S N" o
Rg RS
6 7 8
=3 oH O R, OH ©
Step D % ‘ Step E
Rz | Rz I H UR‘;
S NS0 ) N" 0
R3 RS
3 R=Et 1
Step F R, OH ©
Rz | H K/“T""”R-:
ST N7

Rs Salt

Salt Forms of 14

10
Preparation of the key intermediate (3, R = Me) can be alternatively accomplished
by Step G in Scheme 3. Amide formation of 7 with ethy! 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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R2 0 StepBoe StepCo R2R24 SNH2NHSNO R3R3678 StepD
OHORStepEOHOHM~NT R2\OR2R< SNOSNOR3R3 3 R=Et
1 ROHO StepFR2 --~/(HR4 SN O R3 Salt Salt Forms of I 10
wBrepsuatizn of the key intermediate (3, R = Me) can be alterativetyosioi7121
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 E&EMentich improved yields. 15 -38 WO 2005/121151

PCT/US2005/01712i;I\,1 Schreme 3 Step G R, OH O
ep

R
~ -
re— | °© Ry |
S NH ST ONT O
R Ra
3
7 3 R=Me

Scheme 4 outlines the preparation of the deoxy derivative 11. In Step H, the ester 3
was first converted to its methanesulfonate derivative, which underwent reductive cleavage
5  with the use of zinc dust and glacial acetic 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 11 in

acceptable yields.
Scheme 4
O
Re 7§ Step H Ri = Stepl
2 Q*R —_— Y S O ——
Rz / ] RZ ‘
) N0 S N"0
Ka Rs
3 R=EL. 8
Ra i Step J Ri
Ry | Rz | H |\) Rs
ST o
Ra R
10 i
10
Derivatization of the hydroxyl group of 1 can be effected by Step K in Scheme 5.
Treatment of 1 with r-butyllithium at low temperature followed by an electrophile (such as
methyl jodide, ethyl chloroformate and pivalic anhydride) resulted in the formation of
respective derivatives (methy! ether, ethyl carbonate and pivalate).
15
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R1O0OStepGOHOR RzZORzSNHSNO R3R3 73 R=Me Scheme 4
outlines the preparation of the deoxy derivative 11. In Step H, the ester 3
was first converted to its methanesulfonate derivative, which underwent
wiedustieeisieavage 5 with the use of zinc dust and glacial aeetiasmickat 7121
reflux to give the ester 9. Hydrolysis of 9 in Step | followed by amide
formation in Step J with 2 afforded the deoxy analog 11 in acceptable
yields. Scheme 4 OHO StepHRIOR StepIRzSO.RRz/I1\O'--;--N O
3R33R=Et9R+ O StepJRIOOHNN RzRzHR4 SNOSN
O R3 R3 1011 10 Derivatization of the hydroxyl groug,agc} can be
efféoted BY Sfep K in Scheme 5. Freptnent of 1 fyith n-butyllithium at low

e fopswed Byran:electrophite t3tich, as iodie, sthyN ™ 15
¢éhl ml&\aﬁhyﬁride) resulted in t n of N
respecti\ﬁ% derivatives (methyl ether, ethyl carbonate agd pivalate). 15
1 12
EXAMPLE 1

6,7-Dihvdro-4-hydroxv-7-isobutyl-6-ox0-N-(3-(piperidin-1-yl)propviithieno(2.3 ~bipyriding-

5-carboxamide hydrochloride salt

Step A: Preparation of 3-(piperidin-1-yljpropan-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
vield a slightly vellow viscous oil (4.12 g). To a solution of this oil in ethanol (20 mL) was
added hydrazine hydrate (4 mL); the mixture was heated at reflux for 18 b to resultin
copious amount of soliﬁ precipiiéti-on." Tﬁe re-ac:t-i;:.);f-l. fni-xture Wz;éu .c;)-oléd to 1‘.001111 |
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, CDChL): § 2.74 (t, 2 ), 2.37-2.33 (m, 6 H}, 1.67-1.55 (m, 6 F), 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 sodinm bicarbonate solution and with
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-39 WO 2005/121151 PCT/US2005/017121 Scheme 5 OH O R R50 R,
Step KRHR4R2HR4 zSNOSNO R3R3 112EXAMPLE Is7
Dihydro 4 hydroxy 7 isobutyl 6 oxo N(3-(piperidin-I-yl)propyl)thienol2
w8-plpytidirse- 5-carboxamide hydrochloride salt Step A: PreF&rBicpopg/ 017121
3-(piperidin-1-yl)propan-I-amine A mixture of
N-(3-bromopropyl)phthalimide (5.40 g, 20.1 mmol) and piperidine (10 10
mlﬁ?ﬂiwas heated at 80 C; after g'itmin he reg%i?nd ixture s Ii(ilig1 %aThiSriﬁed
Walelo fH SHR 86681@6[‘@’?&8%“{&%‘@ F5HPE GREBRAG h WALEPARG extracied
on aNili-ethylraskiatRrThegexitaciovas waskiedititivivsbet adeiet-byeme to afford

anhydrous sodium_sulfate, filteres co trated tQ, Vi |
the ?@ﬂ&WQBBé)@So?I %ﬁ%ﬁg&?ﬁofaoéﬁﬁ%ﬁ’ogft%? gﬁ?ﬁ e %@g 6r?ﬂfq‘b%li{\%\ias
cpedyeriinsliazinehydsie, ((HmL),shepikure 20amhe aipd aBrefluk Fr 1L8M(d, 6
to result in 15 copious amount of solid precipitation. The reaction mixture -
“was cooled to room 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
SteMHZPERELBN & 2-Baturd-Hy-1isTeR 3B, HlepzingZ.4:88%m, 6 H), 1.43
(m, 2 _H). 20 Step B-.Pri ' fmethyl o 0.9 mmol)
2(i 5) E’ﬂ".‘%‘?n %O ?f,ﬁglpﬁz@%ﬂ‘%%} ﬂ{)@?ﬂ@%u&u& 3-carhoxylate (2.% ﬁ, 9 mmol},

ne-3-carboxylate To a solution”of met

sodRuarhjriothidp KRR 8-28rmoxgihte 424y, R ndmusiibprodidii grbnietn dpred at
reiEGPL ) a0d glarialaesle agid CaizMi e Adsed dsahubraldebyaRd

pressure; the residue was diluted with dichloromethane (10 mL) and cooled to 0 °C.

Triphosgene (5.85 g, 19.7 mmol) was added portionwise; the reaction mixture was stirred
for 18 h and diluted with 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, CDCL): 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-
S-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

(0.87 g, 12.1 mmol) and sodium triacetoxyborohydride (4.0 g, 18.9 mmol).
The reaction 25 mixture was stirred for 18 h at room temperature and
concentrated. The residue was dissolved in ethyl acetate, washed with
waquesus sadium bicarbonate solution and with -40 WO 20@%s/t/2%ddm3/017121
PCT/US2005/017121 water, dried over anhydrous sodium sulfate and
concentrated. The residual oil was purified on a silica gel flash
chromatography column eluted with 5% ethyl acetate-hexane to afford
MEhERSdobbaud bl SIRhisy {élbd 1 (@ 48y S0 dyeid): 2APNRR T,
1.44@99 Mgézgéidas‘elﬁag 19-00489d (h+A138 (d, 1 H), 3.80 (s, 3 H), 3.20 (m, 2
H), 1.68 (m, 1 H), 1.00 (d, 6 5 H). Step C: Preparation of
1-isobutyl-IH-thieno[2,3-d][1,3]oxazine-2,4-dione A mixture of methyl
2-(isobutyiarnino)tliiophene-3-carboxylate (2.1 g, 9.9 ), .sodju
Stap i SRERTE3S b B R GAtSP (o0 LT A TR RIS R s
yIReaBehRhd[0 tefwfame-b-aatnaelett to room temperature. Methanol was
removed undey reduced pressure; the resjdue w. éziilut witgz5 1
TSR AN O SR 30 oM e e b pgeine5-
cartiBmawas adoled pertinnivisaahéineagtipropaixtinenivas &imedo ff hibl) and
and diut dhwith dichloromethane. The organic,layer was separated, drie )
tolusH& (L AR HFGHL S Fh Lg§lféfe?0§ri2dn caélr?cgegr%)rtlrea écgr%) Provi § Llé“?:'r(]lljs 1%;9[ was
renfpredusidesadight brewarts tholids(gve ghsThisimateriakies gebddsin the next

- step (Step D) without rification. 1H NMR (400 MH :
chr TR PR (R 7o B A ey SR
coniembaPrephidtionid{ @iyk, 83% yield). " NMR (400 MHz, CDCls): & 10.20 (br

Ll s S ol e 5 0 5 U B 82,75 . 6 10,

04as
2.40 (S0 UHy)-2:20ki50(R, 3 #}1 13)6XdzmnE) 2 MSdiore 32 () ).
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

Ste%’?,s pratedat L & dand.b.4q00ied o7 IQemRBRIANIE- gansantrated to

ryness and dissolved in water. This agueous 25 solution was washed

YD wutry Bthinate &P sédimretr vith o suRidEreaNIRR8 éAtoric acid and

followed by, exiragtion withdichigramgihanssesextast wasigeadover
yl);?rgggggl?iggo [2,3-b]pyridine-5-carboxamide (0.11 g, 0.28 mumof) in dichloromethane (0.2
mL) was added hydrogen chloride (0.6 mL, 0.6 mmol, 1.0 M solution in diethyl ether). The
reaction mixture became cioudy immediately. Additional amoﬁnt of diethyl ether was
added to cause more solid precipitation. These 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% vield). "H NMR (400 MHz, CDCL): & 7.39 (d, 1 H), 7.11 (d, 1 H), 3.96 (d, 2 H),

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

EXAMPLE 2
6.7-Dihvdro-4-hvdroxy-N-(3:(4-methvipiperidin-1-vD)propyl)-6-0x0-7-propvlthieno[2.3-

- blpyridine-5-carboxamide hvdrochioride salt

The title compound was synthesized in 2 similar manner to that outlined for

Example 1, except that in Step B isobutyraldehyde was replaced by propionaldehyde and
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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% vyield for
wBtapsGiand D combined). 1H NMR (400 -41 WO 2005/121881us2005/617121
PCT/US2005/017121 MHz, CDC13): 6 7.32 (d, 1 H), 6.90 (d, 1 H), 4.49
(g, 2 H),3.90 (d, 2 H), 2.49 (m, 1 H), 1.46 (t, 3 H), 0.98 (d, 6 H); MS: in/e
296 (M+H). Step E: Preparation of o
thalgy SRy aocmym@xyyf JREBBTty)-B2R6 e sepnseridind (4 methylpipenidin-1-
yl)@(gpgggymn&no[z 3-b]pyri.dine-5-carboxamide A mixture of
ethyl6,7-dihydro-4-hydroxy-7-isobutyl-6-oxothieno[2,3-b]pyridine-5-
carboxylate (0.1 g, 0.34 mmol), 3- (plperldln 1 yl)propan -l-amine (96 mg,

0.68 mmol) and {olu%g%fvt]ﬁ Iiwasr# d at 100 h and cooled
Ste?og‘ogfﬁ%ﬁ%’@rg (et TRVAE T ene' er %d)uge pressure; the

resitigemwas puoifiedHrbBcilicd gelofi@sh Hp @nsom,amgyaow EoRHIN3.20 (m, 2

eluted with 3% methangl-dichloromethane to afford the title compound as
H).d dgi6ttesdiltdghd: E§3% yield). 'H NMR (400 MHz, CDCI3): 6 10.20 (br

s, 1 H), 7.38 (d, 1 H), 6.95 (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, 1 H), 2.20-1.38 (m, 8 H), 1.00 (d, 6 H); MS:
Step(e FIRvekAtibt)f 15:@;5;1»1?:%@@@13@@ gf.3loxazine-2,4-dione

- foid 9 2 H), 1.90 (m, 2
yI)propy%g {%@% 17c§ar ’\gﬁde%?g{r’ or% eos(glt 'IHO)’a 20 (e,
H) solutipn3gfp, 7-dihydro-4- hydroxy 7-isobutyl-6-oxo-N-(3-(piperidin-I-

yl)propyl)thieno[2,3-b]pyriduie-5-carboxamide’(0.11. g, 0.28 mmol) in
dichloromethane.(0.2 mL) was added hydrogen chloride (0.6 mL, 0.6

Steg? dl» %Mlég'&lﬁ diethyleihen,dbe, 20 seastionintie PeCamridine-5-

medlatel dditional amount of diethyl ether was added to
carbametmore SO|Id precipitation. These precipitates were collected by

vacugmnfiirasign E?fbigt I 16 iyamhe ke componod
as an off-white SO|Id (b 11 g rBng’zl?gle@(;"ldﬂbrﬁlﬁl-| lfll)l\gl ﬂ(4§%¢MHZQgDrCP}1?3) 6 2

H),7185 (e 1259), 2.4 (6 3591 8106 (—“a S: G030 DBYABIH), 2.19-1.79
(m, 8 H), 0.99 (d, 6 H): MS: infe 392 (M+H ). 25 EXAMPLE?2

Step E: Preparatmn of 6,7-ditrydro-4- hydroxy—]\/ -(3- (4~methy1p1pend1n— —yl)propyl) -6-0%0-
7—pr0pyitlueno[2 3-blpyridine- -5-carboxamide

TH NMR (400 MHz, CDCL): 8 10.20 (brs, 1 H), 7.38 (d, 1 H), 6.97 (d, 1 H), 4.00
(g, 2 H), 3.50 (q, 2 H), 2.92 (m, 2 H}, 2.41-2.39 (m, 2 H), 1.99-1.20 (m, 9 H), 1.01 (t, 3 H),
0.90 (4, 3 T); MS: m/e 392 (M-+H).

Step F: Preparation of 6,7-dihydro-4-hydroxy-N-(3-(4-methylpiperidin-1-ylpropyl)-6-oxo-
7-propylthieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

'"H NMR (400 MHz, CDCls): 6 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 (t, 3 H), 1.01 (d,
3 H); MS: m/e 392 (M+H).
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6 7 Dihydro
4-hydroxy-N-(3-(4-methylpiperidin-I-yl)propyl)-6-oxo-7-propylthieno[Z 3-
blpyridine-5-carboxamide hydrochloride salt The title compound was
weyniizadiged in a similar manner to that outlined for 30 Exanegierds2esceyt 21
that in Step B isobutyraldehyde was replaced by propionaldehyde and
-42 WO 2005/121151 PCT/US2005/019121 that in Step E
3-(piperidin-1-yl)propan-l-anmine was replaced by 3-(4-methylpiperidin-1-
yI)propan-I-amine Step B: Per@émethyl

1- propyl -IH- fhleno[Z 3- d][l 3]oxazine-2,4-dione 'H NMR (400 MHz,
CDCle S 7.32(d, | H), 692%d 1 H% 3901(dI mznlgo(zrln 2.1o H}bl 01

a simi t batlined

(t, 3P9 TEee P RPN BPSERG & o it

BxAupré hyergrdadrosSRoxobitpramtithienaf 3 bimyrisinets darizxylate
'H NMR (400 MHz, CDC13): S 7.33 (d, | H), 6.91 (d, 1 H), 4.49 (q, 2 H),

4.01(t, 2 15 H) 1.85 (M, 2 H), 1.45 (t, 3 H), 1.01 (t, 3 H); MS: m/e 304

_ +Na). St re a
Stcg b e Ty oy ibiophepe-3-egbordate.
7- pﬁ@mwwmhé 5 7éerbbaide ! PINM R {4083 H), 3.28 (¢. 2

3):510.20 (br s, | H), 7.38 (d, 1 H), 6.97 (d, 1 H), 4.00 20 (g, 2 H),
H)ggg%q%ﬁ,‘q) 2.92 (m, 2 H), 2.41-2.39 (m, 2 H), 1.99-1.20 (m, 9 H), 1.01

(t, 3 H), 0.90 (d, 3 H); MS: rn/e 392 (M+H"). Step F: Preparation of
6,7-dihydro-4-hydroxy-IV-(3-(4-inethylpiperidin-1-yl)propyl)-6-oxo-
St @rapytineim 2 GLgByHdHEelh o xAMiA o KRS ChibARES alt 25 'H NMR

(40 5L 4:08,(m 02 H); 5
oGRS S5l B SR a0
H). (t 3 H), 1.01 (d, 3H);MS:m/e392(M+H). -43

Step D: Preparation of ethyl 6,7-diliydro-7-ethyl-4-hydroxy-6-oxothieno{2,3-b|pyridine-5-
carboxylate

= TH NMR (400 MHz, CDCL): §7.34(d, 1 H),6.92 (4, 1 H), 447 (g, 2 H),4.14 (g, 2
H), 147 (t, 3 H), 1.40 (¢, 3 H); MS: m/e 290 (M+Na ).

Step E: Preparation of 6,7-dihydro-7-ethyl-4-hydroxy-6-oxo-N-(3-(piperidin-1-
vypropylithieno{2,3-b]pyridine-5-carboxamide

"H NMR (400 MHz, CDCL): § 10.20 (br s, 1 H), 7.40(d, 1 H), 6.94(d, 1 H), 4.19
(g, 2 H), 3.45 (g, 2 H), 2.40-2.29 (m, 6 H), 1.90-1.31 (m, 8 1), 1.40 (1, 3 FI); MS: m/e 364
(MFH).

Step F: Preparation of 6,7 ~ditydro-7-ethyl-4-hydroxy-6-oxo-N-(3~(piperidin-1-
yhpropyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride salt
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WO 2005/121151 PCT/US2005/017121 EXAMPLE 3 6 7 Dihydro 7 ethyl
4-hydroxy-6-oxo-N-(3-(Piperidin-I-yl)propylthieno12 3-binyridine-5-
carboxamide hydrochloride salt 5 The title compound was synthesized in
wo siositan rranner to that outlined for Example 1 except thataaiStepo /017121
isobutyraldehyde was replaced by acetaldehyde. Step B: Preparation of
methyl 2-(ethylamino)thiiophene-3-carboxylate 1H NMR (400 MHz,
CDC13):S7.01(d,1H),6.19(d, 1 Hc?, 3.80és, 3 H), 3.28 S , 2 19 H)
1. 30HNYIR) (48R MEz R Bisniton Br (¢ 1 1), 6.95 (4, 1H), 4.19 (g, 2 H),3.49-3.32
(m, rety-ARI el 230l L dlaxarine R Hydionad B VIR AR% Nz -1,
CDC13): S 7.32(d, 1 H), 6.93 (d, | H), 4.01 (q, 2 H), 1.42 (t, 3 H). 15 Step
D: Preparation of ethyl
6,7-dihydro-7-ethyl-4-hydroxy-§- lenof2,3-b]pyridine-5- carboxylate
1H NMR (400 MHz, CDC13): m%);&% (d, 1 H), 4.47 (q, 2 H),
6.7 %1 des-2-dv1144 % GkoB Y- (B4 0t B e Bl mlevDEofiVirS a0 ROBIENE :
Preparation of 6,7-dihydro-7-ethy I-4i-hydroxy-6-oxo-N-(3-(piperidin-l-
bloyRamsesora LYSLOg tboxamide 1H NMR (400 MHz,
CDC13): 6 10.20 (br s, 1 H), 7.40 (d, 1 H), 6.94 (d, | H), 4.19 (q, 2 H),
ﬁnj‘eggiﬁg'alaéﬁﬁlﬁag\%g@ ?ég%za%é?;)%{s%ligénr Sl b R il 5t
Exaipldibydeep? tathyt-8tbyy BrdxpipeosorN-yBifpiparidiashine was replaced by
Npropyl)thieno[2, 3: ridine-5-carboxamide hydrochloride salt -44 WO
34}2%%&%%1%1 Bér?ﬁ%%%gs?oﬁ%% 'H NMR (400 MHz, CDC13): S 7.41
(d, 1 H), 6.95 (d, I H), 4.19 (q, 2 H), 3.49-3.32 (m, 2 H), 2.41-2.31 (m, 6 H),

2.00-1.40 (m, 8 H), 1.39 (t, 3 H); MS: ni/e 364 (M+W). o
Step B: Preparation of 6,7-dihydro-7-ethyl-4-hydroxy-N-(3-(4-methylpiperidin-1-

yhpropyl)-6-oxothieno[2,3-blpyridine-5-carboxamide

'H NMR (400 MHz, CDCl3): § 10.20 (br s, 1 H), 7.37 (d, 1 H), 6.95 (d, 1 H), 4.17
(g, 2 H), 3.47 (g, 2 H), 2.91 (m, 2 H), 2.42 (m, 2 H), 1.92-1.20 (m, 9 H), 1.39 (t, 3 H), 0.92
(d, 3 FD); MS: m/e 378 (M+HY),

Step F: Preparation of 6,7‘-dihyd.ro‘-’!Jethyl;ét-—'hyd;roxy-N:(S'~(-4'-methy1piperidin—1—
ylpropyl)-6-oxothieno[2,3-bpyridine-3-carboxamide hydrochloride salt

'H NMR (400 MHz, CDCl): 8 7.39 (d, 1 H), 6.94 (d, 1 H), 4.20 (g, 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 (1, 3 H), 1.00 (d, 3 H); MS: m/e
378 (M-+H).

EXAMPLE 5
6,7-Dihydro-7-ethyl-N-(3-(4-ethvlpiperidin-1-yDpropyl)-4-hrvdroxy-6-oxothieno{2,3-

plovridine-5-carboxamide hydrochloride salt

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

Example 3 except that in Step A piperidine was replaced by 4-ethylpiperidine.
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EXAMPLE 456
7-Dihydro-7-ethyl-4-hydroxy-N-(3-(4-methylpiperidin-I-yl)propyl)-6-oxothie
no[2,3- blpyridine-5-carboxamide hydrochloride salt The title compound
woasssypilnasized in a similar manner to that outlined for ExanplesBesweptt
that in Step E 3-(piperidin-1-yl)propan-1-amine was replaced by 10
3-(4-methylpiperidin-1-yl)propan-l-amine. Step E: Preparation of
6,7-dihydro-7-ethyl-4-hydroxy-N-(3-(4-methylpiperidin-I-
yl)propyl)-6-oxothieno [2, 3-b]pyridine-5-carboxamide 1H NMR (400 MHz,

SteCRCARY Bk 02t éb(4%t%)é@\p2r§ﬂr£drﬂ)bkb&@5-@mhbl), 4.17 15 (q, 2 H),
3.4? (q,2H),2.91(m, 2

H), 2.42}ém, 2 H&i.gz-lzo (m, 9 H), 1.39 §t ?
H), GIGIME, (400)Vibis GRIE!D78 235 e H)-Brépbbaiby 6 /233 (m. 2 D),
1 887 dilydrosy -edwh 4z hvdroxsN-281(4 ety iniperdin; B-1); MS: m/e 171

yl propyf)-6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt 20
(MAETNMR (400 MHz, CDC13): S 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: infe 378 (M+H+). EXAMPLES 25 6
Steyf i Pyelsaratretufl SNHSBH R ntpeid 8-ty irvipalttny thlXyedprixathisitoxy-

12,3- bl ridigle-S.-c_arbé)xarQide h c%rochloride salt The title compound was
6“°§9ﬂﬂ‘?8§éegd PSR RIARREFS that outlined for Example 3 except that
in StepvviRipentliverw&DERlased By dethyHipadige, 1-H3 W (d, 1 H), 4.15

o AR AR A2 A P a0, w0
(t, 219)3@&9?&@392@/1&173 (t, 2 H), 2.37-2.33 (m, 2 H), 1.89-1.83 (m, 2 H),

1.69-1.61 (m, 41-1),1.27-1.15 (m, 5 H), 0.88 (t, 3 H); MS: infe 171 5
(M+H+). Step E: Preparation of

Ste6 #e dé‘r‘g’}%%'éf&%?:ﬂaéﬁy@éa@?ﬂé@m@-ﬁf@%@Yﬁ%ﬁﬁ%ﬂhﬁ:@ w5%'y1)~4-hydroxy~
B-oxot enott ,3-b]pyridine-5-carboxamide
6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt
Y NMR (400 MHz, CDCls): 8 7.39 (d, 1 H), 6.96 (d, 1 H), 4.18 (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 (¢, 3 H), 0.95 (¢, 3 H); MS: m/e

392 (M+HD.

EXAMPLE 6
6,7-Dihydro-4-hydroxy-7-isopropvl-6-oxo-N-(3-(pyrrolidin- I -vlipropylithieno-{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-yDpropan-1-amine.

Sep B: Preparation of methyl 2-(isopropylamino)thiophene-3-carboxylate
' NMR (400 MHz, CDCly): 8 7.00 (d, 1 H), 6.15 (d, 1 H), 3.80 (s, 3 H), 3.51 (m, 1
H), 1.30 (4, 6 H).
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1H NMR (400 MHz, CDC13): 6 10.20 (br s, I H), 7.37 (d, 1 H), 6.95 (d, 1
H), 4.15 10 (g, 2 H), 3.48 (in, 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); MS: tole 392 (M+H). Step F:
wBrgpanaton of PCT/US2005/017121
6,7-dihydro-7-ethyl-N-(3-(4-ethylpiperidin-1-yl)propyl)-4-hydroxy-
6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt 1s 1H NMR
(400 MHz, CDC13): S 7.39 (d, 1 H), 6.96 (d, 1 H), 4.18 (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
Stef 1 MRpiieos 92 (NshltpyEKAMRLE BRATT 3]oxaz1ne—2 4-dione

o RN RIS 4 2o e Ll P TR et (e

H). 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 25
E 3-(piperidin-1-yl)propan-l-amine was replaced by

St&pzé ré%%én I @%ﬁ’lggﬁene ncearg1 ?é% aratl ?4% i&é/lllo C13) S

bIpidfhch-takbosBikE (d, 1 H), 3.80 (s, 3 H), 3.51 (m,1 H), 1.30 (d, 6 H). -46

- |soé%ﬁ%§§ﬂ%ﬁ%u§@)%xa; - 2}§t onet?re&@llg?dg Hy 1606

), CRCE3):16)7R8 (gh/A 39, BO8I(Y, 1 H), 4.45 (m, 1 H), 1.61 (d, 6 H). 5 Step
D: Preparation of ethyl 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxothieno[2,3-
b]pyridine-5- carboxylate 'H NMR (400 MHz, CDC13): 6 7.38 (d, 1 H),

Ste]‘(al\% 9% %#6'1 qhﬁyﬁpo zj-t ﬁ9d§gx9 7"130131 égyﬁ% %ﬂlﬁ%@%)?x@% 1-

Preparatlon of

yDsopdHyicno- mﬁy@knmmﬂs%paﬂmaal@ﬁo N-(3-(pyrrolidin-I-
'H NMR (400 MHz, CDCly): 8 10.30 (br s, 1 H), 7.40 (d, 1 ), 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); MS: m/e 364

(MHH).

Step F: Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N~(3-(pyrrolidin-1-
JU)propyl)ikiério-[2,3-blpysidinie-S-carboxamide hydrochloride salt

"H NMR (400 MHz, CDCls): & 10.40 (br s, 1 H), 7.40 (¢, 1 1), 6.98 (d, 1 1), 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+H).

EXAMPLE 7
6,7-Dihvdro-4-hydroxy-7-isopropyl-6-0x0-N-(3-(piperidin-1-yhipropylithieno[2.3-

- blpyridine-5-carboxamide hydrochloride salt

The title compound was synthesized in a simnilar 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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yl)propyl)thieno-[2,3-b]pyridine-5-carboxamide 'H NMR (400 MHz,
CDC13): 6 10.30 (brs, 1 H), 7.40 (d, I 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); MS:
wmma3641155 (M+H). Step F: Preparation of PCT/US2005/017121

6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(pyrrolidin-I-
yl)propyl)thierio-[2,3-b]pyridine-5-carboxamide hydrochloride salt 'H NMR
(400 MHz, CDC13): 6 10.40 (br s, i H), 7.40 (d, 1 H), 6.98 (d, 1 H), 3.90
20 (br, 1 H), 3.50 (m, | H), 2.40-2.15 (m, 4 H), 1.97-1.45 (m, 10 H), 1.62

Stepf @: 6o MR mde AR (V] Hetiy X AMFRI: B - B-Bcpibyeli-4stuttirancy[2.3-
isopropyl-6-oxo-N-(3-(piperidin-1-yfpropyl)thienol2 3- 25

bl wigydnerBeaiBtixamide hydrochloride salt The title compound was
synthesieadiimh asimetian masasoietmiboytinptcfor 3Erampitate €56y, tHat

in Step B isobutyraldehyde was replaced cetone and te
g R TR By SR Q. 17 TG S e g e 55 U ol
ol MSRRAS R 23 o StepioRueastion26f3 mmol). The reaction mixture was

Wﬂa%%%éégi%%%@ggﬁ%ﬁﬁ roRyY. légfp%)é%haig@ Ul&stred m ethyl acetate.

€ Toa’solutibn of me

Thi2stEepiopylantsethiophene: Acatboxy|ab B 66 gy 76 sElixmul ippncentrated
ichloromethane (50.mL) tr] ine. (5. :

© S TRt ) BIRGT S ChI5To et 5 Sl 0

at rdoie teastiommiktucadiad fwsiin ot twace i tadiparataie, (Gtitfedl 38r52mnol) in
concentrated,.and.dissol | y i i as washed;

PO e s s e . on

miafferds teredat rofyrdeididd(3B0ed foTocmdsmnen bR wagrqed The

resi?%r\%rag%lis(sd'o% j nga‘%tr;r AP-LOIR @Eﬁfﬁmﬁg fdded frashhvridaiesRme,

odium metal (0.77 g, 33.5 mmolI) in portions so as to allow for agentle

acidithixwithtepnpentiaigitibyrivabledpmsisiand s rasiedonthmthvirackals nLhgsgrtract
wasa%%ﬂyﬁ%év@a&r,cmé%éerrmyu}eﬁmerﬁﬁﬁr@m@e%c&m&e%ahehe

residue was dissolved in water; the resultin%hsol_ution was washed \ﬁjth )
residish | srbiTE gpfgystalﬁzed from ether to afford the title compound as an off-white

solid (1.92 g, 41% yield). 'H NMR (400 MHz, CDCL): 01 13.84 (s, 1 H), 7.33 (d, 1 1),
6.91 (d, 1 H), 4.83 (br, 1 H), 4.01 (s, 3 H), 1.63 (d, 6 H).

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

'H NMR (400 MHz, CDCl3): 6 10.21 (br s, 1 H), 7.40 (d, 1 H), 6.90 (d, 1 H), 3.48
(m, 2 ), 2.45 (m, 6 H), 1.40-1.90 (m, 8 H), 1.41 (4, 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, CD;0D): § 7.40 (4, 1 H), 7.20 (d, 1 H), 3.60-2.95 (m, § H),
2.18-1.40 (m, 8 H), 1.61 (d, 6 H); MS: m/e 378 (M+H),
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acidified with concentrated hydrochloric acid and extracted with ethyl

acetate. The extract 15 was washed with water, dried over anhydrous

sodium sulfate and concentrated. The residual solid was recrystallized

wiramithiesto afford the title compound as an off-white solid?CEA32g0x017321

yield). 'H 14MR (400 MHz, CDC13): ~ 13.84 (s, 1 H), 7.33 (d, | H), 6.91

(d, ' H), 4.83 (br, 1 H), 4.01 (s, 3 H), 1.63 (d, 6 H). 20 Step E: Preparation

of 6,7-dihydro-4-hydroxy-?-isgE;,ogﬁ:-g-ggo-N-(B-(piperidin-I-

yhpropyl)thieno[2,3-b]pyridin ide 'H NTMR (400 MHz,
6.7-BRGID 46038ty (P Sopkoph - Fi40-(dhniety i @01 dth-E NBoA8Iirh. X ¢iicRef3.3-
B (m!,. 6 H), 1.40-1.?&@&% H), 1AL (d. 6 H); MS: infe 378 (_M+H). 25 Step

6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-I-
yhpropyhthieno[2,3- ridine-5-carboxamide hydr ide ' R
(408%% ‘?E?B%‘Bﬁ‘fé%ﬁ’&‘ cfjsizi?) 0 arfﬁf”%%%qg%é’ ﬁ(%l%‘éséH)?A
ExaiiB-1 4Qpn 1), Skep1E(8:(Bibe)i NS -ilerepantitenipe-#gsweglaced by 3-(4-
@%%5/12%1_ 1 PCT/US2005/017121 EXAMPLE 8 6 7 Dihydro 4 hydroxy 7
me ]Poef)ly 1-if\l-(é’-%@lr-orﬁ;(%?hyIp|perl'din-I-yI)propyl)-6-oxothieno[2 3-
bbl1pyridine-5-carboxamide hydrochloride salt 5 The title compound was
synthesized in a similar manner to that outlined for Example 7 except that

SteprESpsrmatigipé it cbhriremmrsamendpiac oy siyapipendin-1-

Wallel=lre R seds-aapl E: Preparation of
yl)p@?%@%ﬁ%%%ﬁ -is%ﬂlfggjﬁ%? %‘?I(%I—@rfeth | iperidirll-l- 1o
yI)pEpYNHB-othE e @Whﬁﬁrﬂdﬁé— arb&Rarnidd A NMR- 0438 M2 4-50

933 A4 Adya7230)(6, 4 i) 68316 1), (DO HPN b4). 62 (m,
@r?%?ﬁ?ﬂ%ﬁ% i Q)51%121 9loIII,)(z’H), 1% (EQ 2%3, 1.9+6-1.81((m, 4 ﬁ), -
8 1. 649 J626(frn, ) 019341 DEWMS prje 681 ); MS: m/e 392

(M+H+). 15 Step F: Preparation of

6,7-dihydro-4-hydroxy-7-isopropyl-N-(3-(4-methylpiperidin-I-
Stey IRroRA-SroxAhiENaif;rblpyriding;57eatpexamd¢hynnahidpigeriit H
yl)g'}g\g;)%%?aytyezﬂo 2?3%1%%%1%5&%&%%&%1’&9 1 SOk dafil): 7-36 (d, 1

‘ ' NMR (400 MHz, CDCly): 8 12.16 (brs, 1 I}, 10.39 (brs, 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), 2.66-2.60 (m, 2 H),
2.35-2.25 (m, 2 H), 2.10-1.97 (m, 2 H), 1.80 (d, 2 1), 1.64 (d, 6 H), 1.04 (d, 3 H); MS: m/e

392 (M+H).

EXAMPLE 9
6.7-Dihvdro-4-hydroxy-7-isopropyl-6-0x0-N-(3-{ 4-(trifluoromethypiperidin-1 -

vDpropyvDthieno[2.3-blpyridine-3-carboxamide hvdrochloride 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)pipendine.
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30

6.96 (d, 1 H), 4.50 (br, 1 H),.3.55-3.47 (m, 4 H), 3.06-2.97 (m,.2 H),
2.66-2.60 (m, 2 H), 2.35-2.25 (in, 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: m/e 20 392 (M+H+). EXAMPLE 96 7

wWOitweiei4shydroxy-7-isopro-oyl-6-oxo-N-(3-(4-(trifluoromet RAKIRFEMig 121
yl)propyl)thieno[2 3-blpyridine-5-carboxamide hydrochloride salt 25 The
titte compound was synthesized in a similar manner to that outlined for

Example 7 except that in_Ste iperidin laced
StemytrRRFBROHIERE s ‘fﬁeﬁ’i’aﬂ’r@f&ﬁﬁ% % 3 %g‘sf‘ @885/017121

StelAvRte paration-9 T (A {iriesoprastity) pipbrislion B Prropakb)- &fRe.73

1H NMR (400 MHz CDC13 Il 6 3.
(0. 33 45 2 GPv 5 15408 98 o -3 6k B r oy 4 6k PR
12721 &6 2190 (m, 2 H), 1.27-1.21 (m, 2 H). 5 Step E: Preparation of

6,7-dihydro-4-hydroxy-7-isopropyl-N-(3-(4-

(trifluoromethyl)piperidin-I- yI)propyI) -6-oxothieno[2,3-b]pyridine-5-carboxa

ide, 1H N z 1( 47.37 (d, 1 H), 6.94

Ste}% kﬁpﬁiai}ﬂé”tég qu%l%éd hﬁ? ;’qS%%'ggsﬁﬁvlﬁy -1.78 (m, 7 H).
(trifludBhABy(imipR il %}ﬁmﬁfm)ﬁ ~okOthigSof7)8 ﬂmxdm\é oRtppxprride

Pre |h h i (

(trlflﬁ%ﬁ%tﬁﬁ?p%gnﬁm- Wi )%?bggﬁgﬁlegr?g 3-b ﬁ%(d(?n%} :)E)-c%fl:()cci)xlar}'nz)i’dge48
(ddhy@rnehioride? $Bit 154 K, IR zmelmmndj@lz)’f%l?é@a(r(u 2151926

IH) 314%1&1(/?% ) 3.55 (t, 2 H), 3.04 (t, 2 H), 2.60 (br, 1 H), 2.21-2.07 (in,

(m, 2 H), 1.63 (d, 6 H); MS: na/e 446 (M+H+), EXAMPLE
10 20 6 7 Dihydro 4-hydroxy-7-iso

ropyl-6-oxo-N-(3-(4- (methoxvcarbonyl)pperldln -|-
Step F: Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6- ~0x0~N-(3-(4-

(triftuoromethyl)piperidin-1 -yl)propyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride
salt

'H NMR (400 MHz, CDCls): 8 7.35(d, 1 H), 7.21 (d, 1 H), 3.71 (¢, 2 H), 3.55 {t, 2H), 3.04
(t, 2 H), 2.60 (br, 1 H), 2.21-2.07 (m, 6 H), 1.86-1.75 (m, 2 H), 1.63 (d, 6 H); MS: m/e 446
MHH), |

EXAMPLE 10

6.7-Dihydro-4-hydroxy-7-isopropvi-6-0x0-N-(3-(4-( methoxvearbonylpiperidin-1-

ylipropylthieno[2,3-b Ipvridine-3-carboxamide hydrochloride salt

The title compound was synthesized in a similar manner to that outlined for
Example 7 except that a 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)pip eridine-4-carboxylate
Y1 NMR (400 MHz, CDCL): & 3.68 (s, 3 H), 2.93-2.85 (m, 2 H), 2.73 (¢, 2 H), 2.39-
2.35 (m, 2 H), 2.32-2.27 (m, 1 H), 2.01-1.88 (m, 4 I), 1.80-1.60 (m, 4 H), 1.34 (brs, 2 H);
MS: m/e 201 (M+H).
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yl)propyl)tlienof2 3-blpyridine-5-carboxamide hydrochloride salt The title
compound was synthesized in a similar manner to that outlined for
Example 7 except that a modified procedure of Step A was used in which
wpipedingslvas 25 replaced by methyl piperidine-4-carboxy R/ (SRepSA17121
Preparation of methyl 1-(3-aminopropyl)piperidin-4-carboxylate 1H NMR
(400 MHz, CDC13): 5 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); 30 MS: m/e 201 (M+H"). -50 WO 2005/121151
Ste;?@ﬁ%%%@ﬁ%ﬂ%lw E- h@d&p@mﬁwp@épyﬂ -N-(3-(4-

67d|hydro4h drqQx e o .
A R e ST

oxaiml@va wm@mg € DCIB)6:S, 10KL Tss(dl HY), %638 (d, 1HY),4.50

Con i 503 102 9§, 558 3307 i 56t tia%%‘%%?g <m
1 HiM.64H)0d @2 ¢E1H HI2M 37 Iate 685, (MEHE,)6 STpiv: m@p@@ﬂm
6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(4-

(methoxycarbonyl)piperidin I-yD)propyl)thieno
ridine- 5 id C Sa (400 MHz,

bte@%cpfl%v ‘H’f ﬁ%&%ﬂﬂg@ﬁn@ sga%té(% )ﬁ/I % 96 (d, 1 H),
(mmaxmbmp@e@mmfdpﬂ)&@mﬁiz%é]mndm@)S%’sozm(tﬁn 3 H),
n G%P él z% , 4 H), 1.64 (d, 6 H); MS: in/e 436 (M+H+). 15 EXAMPLE 11
Y % ?ﬂ -Di uoroplperldlnlyl)propal) -6

7- duﬁym b7 GSUpkopYILB4axbtienbp 10.39 (br s, 1 H), 7.36 (d, 1 H),
6.9 53 é(%%“P?q %%%%sd(ﬁd?' ide sl §@&ﬁ'tl@}§pm@w@wﬁ% H),

nthes X

|n a’similar manner to th ‘outlined for 2 ample 7 except

2. 3%&2&1(&&%@ gigérdirtciad e préeckdd By A Hifluoropiperidine. Step A:
Preparation of 3-(4,4-difluoropiperidin-1-yl)propan-l-anon 1H NMR (400
MHz, CDC13): S 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\h1 & 11

N-(3-(4.4-Difluoropiperidin-1-vDpropyl)-6,7-dihydro-4-hydroxy-7-isopropyl-6-

oxothienol2.3-blpyridine-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 4,4-difluoropiperidine.

Step A: Preparation of 3-(4,4-difluoropiperidin-1-yl)propan-1-amine
'H NMR (400 MHz, CDCly): 8 2.76 (1, 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-dikydro-4-hydroxy-7-
isopropyl-6-oxothieno|2,3-b]pyridine-5-carboxamide
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25 Step E: Preparation
ofN-(3-(4,4-difluoropiperidin-1-yl)propyl)-6,7-dihydro-4-hydroxy-7-
isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide -51 WO
we@oesy121ib1 PCT/US2005/017121 'H NMR (400 MHz, CDR T3S BIF@13621
(brs, 1 H), 7.37 (d, 1 H), 6.94 (d, 1 H), 4.75 (br, 1 H), 3.50 (q, 2 H),
2.57-2.51 (m, 4 H), 2.51 (t, 2 H), 2.09-1.99 (m, 4 H), 1.85-1.78 (m, 2 H),

ﬁltz%gd 6 H MS rn/?ﬁ#&i N%#’o%@ Ste?ﬁ}y%:%?zé?tlg%og% (d, 1 H), 4.75

(b, '§ r@r&d @[cmmw{z Stiipy4isine-Stoarberamte hyeileckHdiide 83t 1 (m,
400 NgBz, CDCL3) 7 (brs, 1 H), 10.42 (hrs, 1 H), 7.37 (d, 1
ZHH} 5% ‘i&{)ﬂ4§ it ﬂ‘fiﬁ 63-3.49 (M, 4 H), 3.12-2.90 (M, 6 H),
2.32-2.25m, 4 H), 1.64 (d, 6 H); MS: m/e 414 (M+H+). 10 EXAMPLE 12
6 7 Dihydro N (3 (4 _
Step(l}?diﬁ?teﬁayépihneniﬂiﬁ{ﬁ-@ﬁr@#ﬁ@bﬂph&@i@mylﬂmpmMﬁﬁ -GRpiFpehbigiroxy-7-
1sop§o%%t%yé Idine; 2:C¢ Eb%@gy%&‘@ré’a‘fﬁ&é&?d%%&%c &ile.gpmpound was

esized In a‘similar‘manner to that outlinéd for Example 7 except that

in SEENARIpEIIME Y EDEplabd. BY (r4-diriatAPiSbendine s tely Ad. 1D,

6. 9{@5‘8@3%%%{“%(& é’dérgg ﬁg’%@ﬁ)ﬂ% nr)? Fg%‘ 1681 6?% Igé)i ng}’

1.64(416EBAMS, /410 044186 H); MS: rn/e 171 (M+H+). Step E:
Preparation of
6,7-dihydro-N-(3-(4,4-dimethylpiperidin-I-yl)propyl)-4-11ydroxy-7-
isopropyl-6-oxothieno[2,3- b]pmﬁ@@;ﬁm@@xamide 'H NMR (400 MHz,
CDC13) 81026(brs 1H) : 693(d,1H 45025(r I H),

ox&h%oﬂz@mwﬁ; ﬂ&}b@aaﬁlﬁb M&o&ﬂ@rﬁ%séM+H) Step'F

Preparation of
6,7-dihydro-N-(3-(4,4-dimethylpiperidin-1-yl)propyl)-4-hydroxy-7-
isoprapYk-suapdienpils himysitioe ib-ceithitxamidachys thaiotitedshit

Example 7 except that in Step A piperidine was replaced by 4 4-dimethylpiperidine.

" Step A “Prepatation of 3-(4,4-dimethylpiperidin-1-yl)propan-1-amine
'H NMR (400 MHz, CDCL): § 2.73 (t, 2 H), 2.40-2.37 (m, 6 )}, 1.68-1.61 (m, 2 H),
1.41-1.38 (m, 4 H), 0.91 (s, 6 H); MS: m/e 171 (M+H).

Step E: Preparation of 6,7 ~dihydro-N-(3-(4,4-dimethylpiperidin-1-yDpropyl)-4-hydroxy-7-
isopropyi-6-oxothienof2,3-b]pyridine-5-carboxamide

"I NMR (400 MHz, CDCL): § 10.26 (brs, 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+,

Step F: Preparation of 6,7-dihydro-N-(3 ~(4,4-dimethylpiperidin-1-yhpropyl)-4-hydroxy-7-
isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxamide hydrochloride salt
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-52 WO 2005/121151 PCT/US2005/017121 'H NMR (400 MHz, CDC13):
6 12.16 (brs, 1 H), 10.39 (br s, 1 H), 7.37 (d, 1 H), 6.96 (d, 1 H), 4.50 (br,
1 H), 3.56-3.52 (m, 2 H), 3.45-3.40 (m, 2 H), 3.09-3.00 (m, 2 H),
wo.Bhs176{m, 2 H), 2.35-2.15 (m, 4 H), 1.63 (d, 6 H), 1.52-1p48/{rszodskd) 121
1.08 (s, 3 H), 1.02 (s, 3 H); MS: m/e 406 (M+H"). 5 EXAMPLE 13
6,7-Dihydro-N-(3-((2R,6S)-2,6-dimethylpiperidin-1-yl)propyl)-4-hydroxy-7-i
sopropyl 6- oxothieno[2,3-b]pyridine-5-car'boxamide hydrochloride salt 10
Theﬁﬂ@\%&ﬁ@@mwm 37268 O & dithral dridriRes:1b HRat Sutiheld™):

CaRt Slgp Amipsudinewas, ERMRersbby 00 (m, 2 ),
69é§a Eﬁnzhpé%dqbrf;r% gggﬁsﬂe@gte?} AE\) Pre ara?gn pﬂﬁ ( )

2. 8432((@#%5%12‘ J626fthdth 3 éridinl €25 b fan i _(LIPl» RifAR (A8d i) 1-02

G} H3408-@4k(m, 2 H), 2.82-2.78 (m, 2 H), 2.65 (t, 2 H), 15 2.44
@ %?ZH)HGS 1§d(m 4 H), 1.32-1.23 (in, 4 H), 1.12 (d, 6 H). Step E:
Preparation of

6,7-dihydro-N-(3-((2R,6S)-2,6;dimethy '%rldln 1-yl)propyl)-4-
hydroxy-7-isopropyll 6-oxothiefot: “-‘ gyridine-5=carboxamide 1H NMR
6 7@@@&@%(@@%@)& 8.3l ligi)eTdd (I Dipkt) B SBHEIR K, T2SPrDrH4-6-

1.84-1.76 (m 1661 10H)137(d 6 H); MS:
xR PRt RO PR IR e o
6,7- dlhydro N-(3- ((2R 6S)-2 6 -dimethylpiperidin-1- yI)propyI) -4-

hyd -is0 ro 6 oxoth b ne-5- car |
e ER e K oo R Li g s 8 R Rinca o
Exdrhpi3 .BBX@e;ﬁ )1 21 Hdeth ﬂ@l@@@meﬁﬂaﬁ rapBaed 76 (@A, 6@')@,61(135&@5@19@11(1&116.
10 H), 1.37 (d, 6 H); MS: m/e 406 (M+H+). 53 WO 2005/121151
PCT/US2005/017121 EXAMPLE 14 6 7 Dihydro 2 3 di_methyl 4
Stegyagr%x LESOROPY BRI BARIDE iR RpYRIBIRR0T Boine

|ne -5-carboxamide hydrochlorlde salt 5 The title compound was

syn m%ﬂ@miﬁ%@rﬁaiﬁﬁbﬁﬂm’e@ﬁrgz -2.78 (m, 2 H), 2.65 (1, 2 H),
2.44 (m, 2 ), 1.65-1.54 (m, 4 H), 1.32-1.23 (m, 4 H), 1.12 (d, 6 ).

Step E: Preparation of 6,7-dihydro-N-(3-((2R,65)-2,6-dimethylpiperidin-1-yl)propyl)-4-
hydroxy-7-isoptopyl-6-oxothieno{2,3-b]pyridine-S-carboxamide -

'H NMR (400 MHz, CDCl): 8 7.34 (d, 1 H), 7.19 (d, 1 H), 3.53 (1, 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").

Step F: Preparation of 6,7-dihydro-N-(3-((2R,65)-2,6-dimethylpiperidin-1-yljpropyl)-4-
hydroxy-7-isopropyl-6-oxothienof2,3-blpyridine-5-carboxamide hydrochloride salt

1 NMR (400 MHz, CDCly): § 7.34 (d, 1 H), 7.19 (d, 1 H), 3.53 (¢, 2 1), 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+HD,
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Example 7 except that in Step B methyl 2-aminothiophene-3-carboxylate
was replaced by ethyl 2-amino-4,5-dimethylthiophene-3-carboxylate. Step
B: Preparation of ethyl

wié, 2r0matiayl-2-isopropylaminothiophene-3-carboxylate 10 L NABE400r 121
MHz, CDC13): S 4.22 (q, 2 H), 3.50 (m, 1 H), 2.20 (s, 6 H), 1.39 (t, 3 H),
1.29 (d, 6 H). Step G: Preparation of

methyl6,7-dihydro-2,3-dimethyl-4-hydroxy-7-isopropyl-6-

oxothieno-[2,3-b]pyridine-5- caé%&&yﬂaﬂéﬁéﬂm NMR (400 MHz, CDC13): 8
6.7 DA R 215 R A AO (513 dDx 2 A Bprebli) 6 288 A5( B(iberd dbO (A BriodyMbieno-
m/e 318 (M+Na+) Ste E Preoaractgon of 6,7-dihydro-2;

I _ SEBY IN- -(3
(plperldln 1- yl)propyl)thleno[Z 3-b]pyridine-5-carboxamide 20 1H NMR

(400 MHz, CDCI3): S 10.40 (br s 1 H) 4,00 (br, 1 H 4 H),

2 4 LB e W 8 (P T 9o e o
Exanfis b 80601 tHatth S!c@lB (ﬁeﬁlﬂ)z hﬁﬁrollﬂ@)ﬁaine%kb)arhﬂﬁym&ew%(iepiaced by

(M+H+). Step F: Pre

ethy 3 Eﬁ‘i’Wﬂr‘Ej’)’ B On %E? WP?ﬁggpropyl 6-0x0-N-(3- 25

(piperidin-1- yl)propyl)thleno[Z 3-b]pyridine-5-carboxamide hydrochloride
salt 'H NMR (400 MHz, CDC13): S 12.20 (br s, 1 H), 10.59 (br s, 1 H),

Sted B5 Pospdrdtipn 37608l B {dindthi)l- 8—i$6933mﬂﬁ(ﬂﬁn2fhi)>,phen@ >eolenyRE),

2.4Q ) 5- ( 8 O
(d, 6%@@%% ugl’)if’i/%’ﬁ‘ 3f?q4 (’M+H) ‘%531 woz(gg(és/lz §%9 -3
H),RCP/EUSRB05/0797.21 EXAMPLE 15 6 7 Dihvdro 7 isopropyl 6
0x0-N-(3-(piperidin-l-yl)propyl)thienof2 3-blpyridine-5- carboxamide
hydrochloride salt 5 Step H: Preparation of
st Sellaydios AaRioeyldngupitionekachbluidings- e To

solutlon of ethyl6 7-dihydro-4-hydroxy-7-isopropyl-6-oxothieno[2,3-
oxothieno-{2,3-b]pyridine-5-carboxylate

"H NMR (400 MHz, CDCL): 6 4.10 (br, 1 H), 4.00 (s, 3 H), 2.40 (s, 3 H), 2.35 (5, 3
H), 1.60 (d, 6 H); MS: m/e 318 (M-+Na").

Step E: Preparation of 6,7-dihydro-2,3-dimethyl-4-hydroxy-7-isopropyl-6-0x0:N-(3+
(piperidin-1-yl)propyl)thieno[2,3-blpyridine-5-carboxamide

' NMR (400 MHz, CDCls): 8 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-ylypropyl)thieno[2,3-b]pyridine-5-carboxamide hydrochloride salt

1 NMR (400 MHz, CDCls): 8 12.20 (brs, 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 1), 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+HH.
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b]pyridine-5-carboxylate (1.41 g, 5.0 mmol) and triethylamine (0.61 g, 6.0
mmol) in lo dichloromethane (50 mL) was added methanesulfonyl chloride
(0.69 g, 6.0 nnnol). The reaction mixture was stirred for 1 h, concentrated
wandudissakied in ethyl acetate; this solution was washed witlkr-weasesoslsied:1
over anhydrous sodium sulfate and concentrated to yield a yellow oily
residue (1.49 g). A mixture of this residue, zinc dust (0.6 g) and acetic
acid (25 mL) was heated at reflux for 2 It, cooled to room temperature and
concentrated. 15 The residue was dissolved in ethyl acetate; the resulting
solution. was washed with aggsousispgigm bicarbonate solution, dried
over anh drous sodlum sulfate and conceintrated to. afford he tltl

SRR aa,@ﬂauﬂemw 11(d, 1 H), 699 (d, 1 H), 4.81 (b, 1H) 4.39
(9, 2H), 1.67 (d, 6 H), 1.40-(t, 3 H)_ 20 Step I: Preparation of
6,7-dihydro-7-isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxylic acid A

StefMiXtyRe kAN 1B Hidihy dreik dsopropyh o oxothietta R hlpyTidindfs-5-
carboxylate (1.12 g, 4.2 mmol), sodium hydroxide (6.3 mL, 2 N solution in
carbxyddt 2 6 25 mmol) and methanol (20 mL) was heated at reflux for 18 It,

cootagteniensn mgratwamgqmnmmmpmeﬁ;emmm@mhe

concengrat dilyt Water cog 00C. a |d|
b P%%%’%@&Wi&%@h?gr% SRR ¥ res§ﬂ A grempr{ates‘?f\/g(r?)g| Loy
dickyreaciunefilation ans adﬂeaﬂmmm\mmhpl ttioodmoaing 68 ammol). The

ff-white solid (0. 81 82% vyield H
reach B IR R (b S TR A TTonl T Dy et inl O
sohﬁﬂﬁﬁﬂa@ mmda@maoat&ﬁmx m@@uﬁ@bmﬁdﬁam and concentrated to

Hydros7- '50 T e r%s due, zinc dust (0.6 g) and acetic
yllel%l Wtﬁﬂg ]¥ égL Iglnca oxam| h§/dr%czhlor|de salt é)

aclmmmbmsmwmeﬂwﬁg@m @bl é@ﬂ;{;ztauﬂwﬁaﬁfél@caapsawﬁé

id I
I

chu@dpp@mﬂgmymmm,(@r@g over anhydrous sodium sulfate and concentrated to
afford the title compound as a light yellow, viscous oil (1.12 g, 85%). 'H NMR (400 MHz,

CDCls): 0 8.43 (s, 1 H), 7.1 (d, 1 H), 6.99 (4, 1 H), 4.81 (br, 1 H), 4.39 (4, 2 H), 1.67 (¢, 6
H), 1404 3H). e

Step I Preparation of 6,7-dihydro-7 -isopropyl-6-oxothieno[2,3-b]pyridine-5-carboxylic
acid

A mixture of ethyl 6,7-dihydro-7-isopropyl-6-oxothienc[2,3-b]pyridine-5-
carboxylate (1.12 g, 4.2 mmol), sodium hydroxide (6.3 mL, 2N 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 (.81 g,
82% vield). 'H NMR (400 MHz, CDClLy): [ 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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g, 1.0 mmol) and dichloromethane (2 mL) was stirred for 18 It and
concentrated. The residue was purified on preparative thin-layer
chromatography plates eluted with 15% to methanol-dichloromethane to
woivagyelkawish gum (0.03 g). This substance was dissolveBCTus2005/017121
dichloromethane (0.1 mL) and treated with hydrogen chloride (0.1 mL, 1.0
M solution in diethyl ether, 0.1 mmol). The reaction mixture became
cloudy; additional amount of diethyl ether was added to cause more solid
precipitation. These precipitates were collected by vacuum filtration,
Stcpwaﬁkiégai‘!\iﬁlaﬁm%ﬁ’ﬁ_ﬂﬂijﬁﬁi@ﬂ’—ti@@'k\é@)me-ﬂﬂ&ﬁpmﬂpiyéﬁcﬁﬁuan off-white is
solid %},OS , 15% yield). 1H NMR (400 MHz CD(§:13 : 59.86 (br s, 1 H),
yhpweg)t ,eilfrgﬁ'ﬁm&%ﬂfﬁr)?&?‘?@ﬁf‘(aﬁdf drpdhORTE £ty 3 50 (q, 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: m/e. 362 (M+H"). EXAMPLE 67.Dih*07, . .
iso6*6&%@%&8@%’%‘2&NS:?@FE’B?B“eE‘i?':aﬁ%’-‘Igiﬁfﬁifﬁé’g?R%%T’ﬁ"imbo"yh" acid
O varo T <cotopyLameinoy o\ CHeard
dhlﬁ%ﬁ%@@%ﬂﬂf@ﬁéﬁ?s@%ﬁﬁ?% e B IS R lcoropvethylamine (0.13
g, lﬁjs)ﬁﬁbwgég}ﬁibmmh_ Kwt;ialﬁfﬁ]@ m.iy{l%isi&é{#eg]ﬁihyﬁj. Ipsritindcentrated. Thel)
yI)propyl)-Q-0 othieno - ridine-o-carnoxaimil o 2
s PR O AT ST Ve A S gy A 1A
meth@xanishBrdthatimnd)tcldies ssativonsmixtur OWAgvarmeshstencefopgd sy ed
. .and re-cooled {0 -78.C; then thyl,.indi ) : . I PP
in R L W BN S S (e O TO M GRtion n
distanic:toncentrated). THee nesidios wadudissoived togibhlaidinembiaombolgithyl
WO 2005/121151 PCT/! . resulti ' d
R SRRAE, syssn ves ety
vacafiorflithesi titlevcshedovitilcdeenend fitiedite sordie Bieregrpoupd 33PNV hite
(400.MHz, 30R): ) ) ) t, 84Q-3.45
SRR, R it e et
7.19 (A61TED2T04 @151 684db6 HP5ME (hE BS54 Yo R AMBLH 1 5 (.,

2 H), 1.69 (d, 6 H), 1.67-1.60 (m, 4 H), 145 (m, 2 H); MS: m/e 362 (M+H).

. EXAMPLEI6

6.7-Dihydro-7-isopropyl-4-methoxy-6-oxo-N-(3-(piperidin-1 -ypropyithienof2,3-

blpyridine-5-carboxamide

Step K: Preparation of 6,7-dihydro-7-isopropyl-4-methoxy-6-oxo-N-(3-(piperidin-1-
yhpropyl)thieno{2,3-b]pyridine-5-carboxamide

To a solution of 6,7-dihydro-4-hydroxy-7-isopropyl-N~(3-(4-methylpiperidin-1-
yI)propyl)—6-ox0thieno[2,3~b]pyridine—5-carboxamide (0.075 g, 0.20 mmol) in THF (2.5
mL) at -78 °C was added #-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
jodide (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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6, 7-Dihydro-7-isopropy't-6-oxo0-5-(3-(piperidin-I -yi)propylcarh
ariioyl}thieno[2,3-b]pyr din- 4-yl ethyl carbonate 10 The title compound
was synthesized in a similar manner to that outlined for Example 16
woxoeptihat methyl iodide was replaced by ethyl chloroform&ieT/Bseqi17121
Preparation of 6,7-dihydro-7-isopropyl-6-oxo-5-(3-(piperidin-I- 15
yl)propylcarbamoyl)thieno[2,3-b]pyridin-4-yl ethyl carbonate 1H NMR (400
MHz, CDC13): 8 10.20 (br s, | H), 8.05 (d, 1 H), 7.36 (d, 1 H), 4,34 (br, 1
restlfjng SeRIBORGT VLRI I8 T BE (S @5?%%1’9?%%5 %ﬁf,h&fﬁ i‘fg%%?gjfgs
Cone@;]t%@,m]aﬁgra.ﬁ% ;6111@, &finhi()%uligdﬁasrﬁlﬁg)ﬁ%}(ihdl | sblig .(QS’E@NTEN?)E‘]:BBB\M{
Dihydro_7 isopropyl-6-0x0-5-(3-(Piperidin-l-yDpropylcarbamoyl)thieno
QLR PR AR AR DIl SRS DL X s DERNIC
4 Hameak {9 tipboutlnes dar 225) Example B eAcERY bntm ety didd,was),
replaced by pivalic anhydride. Step K: Preparation of
MSGW%WM%@@ropyl-6-oxo-5-(3-(piperidin-I-
yl)propylcarbamoyl)thieno[2,3-b]pyridin-4-yl pivalate -57 WO 2005/121151

PCT/1JS2005/017121 1H NMR (400 MHz, CDC13): S 10.26 (br s, 1 H),
7.36 (d, 1 H), 6.93 (d, | H), 4.5BXAMPHE B748-3.43 (m, 2 H), 2.52-2.47

o P IR 68 (i L e & ol e e

4-yhyitisdxgreisgpropyl-6-oxo-N-(3-(Piperidin-1-vl)propyl)thieno{2 3-
blpyridine-5-carboxamide maleate salt The title compound was
synthesized in a similar manner to that outlined for lo Example 7 except

that TheSttip Empdrodere sioitsivedstrapiasia bymealsribatautioes fr
EX%’ggafgg%eﬁ{ B SibOH O Ay XY TSRO B B QKR NsBrkRiperidin-I-

propyl)thieno[2,3-b]pyridine-5-carboxamide maleate salt

Step K: Preparation of 6,7-dihydro-7-isopropyl-6-oxo-5-(3-(piperidin-1-
yhpropylearbamoyl)thieno[2,3-blpyridin-4-yl ethyl carbonate

"M NMR (400 MFiz, CDClL): 8 10.20 (br s, 1 H), 8.05 (d, 1 H), 7.36 (d, 1 H), 4.34
(br, 1 H), 3.48-3.46 (m, 2 H), 3.05-3.00 (m, 8 H), 2.65-2.55 (m, 4 H), 2.00-1.95 (m, 2 H),

©1.72-1.33.(m, 11 H); MS: m/e 450 (M+H"),

EXAMPLE 18

6.7-Dihvdro-7-isopropyl-6-0xo0-5-(3-(piperidin-1-yDpropvicarbamovhithieno[2.3-bipyridin-

4-yl 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-
ylpropylcarbamoyl)thieno{2,3-b]pyridin-4-yl pivalate
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1H NMR (400 MHz, CDCI3): S 11.95 (br s, 1 H), 10.40 (br s, 1 H), 7.39 (d,
1H),6.98(d, 1 15H), 6.35 (s, 2 H), 3.70-3.50 (m, 4 H), 3.15-3.08 (m, 2
H), 2.70-2.60 (m, 2 H), 2.20-1.80 (m, 8 H), 1.61 (d, 6 H); MS: m/e 378
w(MtdiAri EXAMPLE 20 6 7 Dihydro 4 hydroxy 7 PCT/US2003/017121
isopropyl-6-oxo-N-(3-(piperidin-1-yl)propyl)thienol2 3- 20
b]pyridine-5-carboxamide citrate salt The title compound was synthesized
in a similar manner to that outlined for Examg)le 7 except that in Step F
RGO T8 by HIE oLl 5546 e EH b B R 5
(br, 8 ZrRYEre A-ydropy - 2-isopropyl: G5 ex0 Mo A3t (pingsidingl; 1.67-1.59 (m, 10 H),
yI)propyI)thleno[é 3- bip |d|ne 5- carboxam@e citrate salt 'H NMR (400
L44vir @p3EDb)}-801S @ ™M )3.54 (¢, 2 H), 3.19-3.15 (m,
3 H), 2.11-2.02 (m, 3 H), 285273(m 6H) 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+). -58 WO 2005/121151
PCT/US2005/017121 EXAM RISEASMPLE Dhvdro 4 hydroxy 7
67 |sopro _ 3D o,'t.f-f. thle&ml% 3
b]p%ﬂﬂilﬁszaf&éﬁmMmﬁmlmmEr to that outlined for Example 7 except that
in Step F hydrogen chloride was replaced by succinic acid. Step F:
Preparation of 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-I-
to meapMﬁWm{ﬁd&hWﬁaé%M@thﬂemcmmtwtimﬂdm R

BB LR Y 560 (e S 4 B TE2 05 (m. 2

H), 192185(m 4 H), 1.68-1.56 (m, 2 H), 1.64 (d, 6 H); MS: m/e 378
(M+H+). 15 EXAMPLE 22 6 7

StephyBrepardiiparok§- -dapshopibadere: N -t bt syinsisivl 3-
yl)&%ﬁﬂ&&ﬁ@fw&qﬁﬁngWaﬁﬁﬁe maleate salt

' NMR (400 MHz, CDCls): 6 11.95 (br s, 1 H), 10.40 (brs, 1H),7.39(d, 1 H),6.98(d, 1
H), 6.35 (s, 2 H), 3.70-3.50 (m, 4 H), 3.15-3.08 {m, 2 H), 2.70-2.60 (m, 2 H), 2.20-1.80 (m,
8 H), 1.61 (d, 6 H); MS: m/e 378 (M+H).

FEXAMPLE 20 . . o .
6.7-Dihydro-4-hydroxy-7-isopronyl-6-o0xo0-N-(3-(piperidin-1-vhpropyhthieno{ 2.3~

blpvridine-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, CD30D): 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 1), 1.76-1.62 (m, 2 H),
1.68-1.63 (m, 8 H); MS: m/e 378 (M+H").
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The title compound was synthesized in a similar manner to that outlined
for 20 Example 7 except that in Step F hydrogen chloride was replaced
by sodium hydride. Step F: Preparation of
w6, Zeakhydia-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-l- PCT/US2005/037121

yh)propyl)thieno[2,3-b]pyridine-5-carboxamide sodium salt '"H NMR (400
MHz, d6-DMSO): 8 10.72 (br s, 1 H), 7.12 (d, 1 H), 6.80 (d, 1 H), 254.72
(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+). -59 WO 2005/121151 PCT/11s2005/017121
EXAMPLE 23 6 7 Dihydro 4 hyf @R PLE 21

677 |,sopro_p}ll 6 oxo“l\uly,(spgol -“C—i,clgcol I rogy@?l le o[2 3-

no[2.3-
TOCT Laaﬁlulll SAITI 11T

bipShnthesizemhir asimilasdnarnarito that outlined for Example 7 except that

in Step F hydrogen chloride was replaced by potassium tert-butoxide.
Step F: Preparation of 6,7-dihydro- hydroxy-7-isopropyl-
-ox'@hlélt(ac(aiﬁ@rddimmylamimena[ﬁﬁiwmmtsmrmmm

potassium sal 101 O0M %DMSO C%Q . 1.H),

xdfiE (LR BB 1L AP BP P SR, SRS £, 2
H), 2.26 (m, 4 H), 1.59-1.34 (m, 10 H); MS: in/e 378 (M+H"). 15 -60 WO
2005/121151 PCT/US2005/017121. Biological Activity Of

Thighep§ridirpaeiDeriiveiCdmpdurtdexst tHeoprpemtiorrirefe(3-(piperidin-1-
vDEbR {288 25! ?&edsape%aﬂﬂdmammtafﬁmw to 5-HT4,

aan receptors was determined. The biological activity of

111 WGRR X@bﬁbﬂﬁ&%@igns ﬁ@@&%ﬂx\@sﬂﬁ?hpwft&ﬂ Table.dy @dTabi? 3, 88 (br, 1 1),
Blologlcal Activity of rovel thlenopyrldlnone erivatives in h 5-HT.

3.50ckeBHh, 348438 {5 6 H), 2.60 (s, 4 H), 2.12-2.05 (m, 2 H), 1.92-1.85 (m 4H),
1.68-1.56 (m, 2 H), 1.64 (d, 6 H); MS: m/e 378 (M+H).

EXAMPLE 22
6.7-Dihvdro-4-hvdroxy-7-isopropyl-6-0x0-N-(3-(piperidin-1 -yDpropyiithieno[ 2,3-

bipyridine-5-carboxamide sodium salt

The title compound was synthesized in a similar manner to that outhned 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-
yhpropyDithieno{2,3-bpyridine-5-carboxamide sodium salt

'H NMR (400 MHz, d-DMSO): § 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), 1.55-1.34 (m, 10 H); MS:
m/e 378 (MAH').
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R2--~5 kO H~jRn n R3 10 Thienopyridinone Chemical Structure
Activity Data: Compound Chemical Structure Chemical Name K; vs 5-
HT4e off 0 6,7-Dihydro-4-hydroxy-7-isobutyl-6-o0xo-N-(3 | HMN~
wppesidined-yl)propyl)thieno[2,3-b]pyridine-5 1 a N 0 HCI carbeRzsmickze17121
hydrochloride salt 120 mM OH 0
6,7-Dihydro-4-hydroxy-N-(3-(4-methylpiperidin- H*~N’,

1-yl)propyl)-6-oxo0-7- propylthleno!Z 3- %%yrldlne 2SN o 5-carboxamide
hydrochloride salt 160 nM He]
6,7 BRIV Redrethy -ddpiepoKy-6:XN=-(3ibtAMA- 1 -ylypropylithieno[2.3-

. (piperidin- 1 yI)propyI)thleno[Z 3- blpyrldlne -5 3 s N 0 carboxamide
4] (!l D A Ao O

6 7 Dlhydro -7- ethyl 4 hydroxy-]V-(3-(4 ~
plperldln -I-yl)pro 6-oxothieno[2,3-4 S N
ooy G CRBRA A R AT i LA 8 N9 Ettined for
ExfnpiPihygrexttethiyl-Nep3F (@yéibytpipelddife s Mplaced by potassium fer-butoxide.
yl)propyl)-4-hydroxy-6-oxothieno[2,3-b]pyridine ~ 0 5-carboxamide
hydrochloride salt26 nM56 NHciOH O

Ste prrro %}dro i h fdgqx%]ﬂgﬁgogﬂkr% %!j ﬁ)qu’c\)lpggg) 1- -u)%\lq\} (3-(piperidin-1-

3fyq'flpropyl) dine N O carboxamlde
ylinpdpbchionid2, 3alesding- ﬂ@r@&amde potassium salt

6, 7-DINNRR- Ay REesY 2 -{SPRIGPYE- 80031 1), 7.12 (4, 1 1), 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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(piperidin-l-yl)propyl)thieno[2,3-b]pyridine-5- 7 o Hcl carboxamide
hydrochloride salt 21 nM -61 WO 2005/121151 PCT/US2005/0171.21 OH
0 6,7-Dihydro-4-hydroxy-7-isopropyl-N-(3-(4 HMN

wmethyipperidin-1-yl)propyl)-6-oxothieno[2,3 g N 0

b]pyridine-5-carboxamide hydrochloride salt 65 nM HCI OH 0
6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3- HM"

(4 (trlfluoromethyl |per|d|n 19s 0 HOI 'F, .
FAEA i arbEstaRe 50nM  hydrochloride salt

N nf' Q lﬁ 4..‘

PCT/US2005/017121

O H C@tﬁp@iﬁ)\ﬂg r&fﬁr@ﬁﬁfﬁ?ﬁw d&@@ﬁ?ﬂ&kﬁ&lﬂoﬂ\&é&ﬂbédmbbl@e and their binding

4-(methoxycarbonyl)pi

afﬁgﬂjméy%eﬁéﬁ 3P pyitd

S

110
e ERIB BTG iR g of

the S84 dDIH Ehbb{Brddnd daifaropipesiding -y )pableyl)-6,7- \~ H\N~F
dhydro-4-hydroxy-7-isopropyl-6-oxothieno[2,3 11 9 5 o0 NCI F
Taua&gyriﬂmbgmmmm ieferbyel risetrorpedsatn@ Aerive g b~ AHCH T 4e receptor
6,7-Dihydro-N-(3-(4,4-dimethylpiperidin-I-
)}{)propyl) 4-hydroxy-7-isopropyl-6- oxothieno[2,3-b

Ipyridine-5-carboxamige 260 n

6,7-Dihydro-N-(3-((2R,

1-yl)propyl)-4-hydr

VL

hydrochloride salt
iprethytpiperdin-
pYI-6 M HOJ™

oxothieno[2,3-b]pyridine-5-garboxamide 380'nM hydrochloride salt OH 0
6,7-Dihydro-2,3-dimethyl- q.mw&)éy'gnlgggropyl-

Chemical Structure Activity Data:

Compound | Chemical Structure Chemical Name I;ii Vg S-
T4c
oH 9 6,7-Dihydro-4-hydroxy-7-isobutyl-6-ox0-N-(3-
(ﬂL QMT‘O (piperidin-1 -yl)propyljthieno[2,3-b]pyridine-5-
1 $TW o o carboxamide hydrochloride salt 120 oM
oH O 6,7-Dihydro-4-hydroxy-N-(3-(4-methylpiperidin-
am ﬁ/v\N/\[ i-yhpropyl)-6-oxo-7-propylthieno[2,3-b]pyridine-
2 5TN0 LA S-carboxamide hydrochloride salt 160 nM
HCi
oH 9 6,7-Dihydro-7-ethyl-4-hydroxy-6-oxo-N-(3-
ah HMI‘O (piperidin-1-yDpropyl)thienc[2,3-b]pyridine-5-
3 s :4& ° carboxamide hydrochloride salt 36 aM
OH © 6,7-Dihydro-7-ethyl-4-hydroxy-N-(3-(4-
‘et ﬁ/\/\& methylpiperidin-1-yljpropy})-6-oxothienc[2,3-
4 8 hl}\ ° blpyridine-5-carboxamide hydrochloride salt 20 oM
oH o 6.7-Dibydro-7-cthyl-N-(-{4-ctoyipiperidin-1-
ST yhpropyl)-4-hydroxy-6-oxothieno[2,3-bipyridine-
5 8 nik ° S-carboxamide hydrochloride salt 26 nM
oH 9 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N-(3-
abh N’V\D {pyrrolidin-1-yDpropylthieno-[2,3-b]pyridine-5-
6 5N carboxamide hydrochloride salt 33 oM
)\ Hal
oH g 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N-{3-
ah ﬁ’\/‘NO (piperidin-1-yljpropylthieno[2,3-b}pyridine-5-
7 N0 carboxamide hydrochloride salt 21 oM

61~




I HMN~ 6-0xo-N-(3-(piperidin-I-yl)propyl)thieno-[2,3 14 HCI
b]pyridine-5-carboxanvde hydrochloride salt 140 nM
6,7-Dihydro-7-isopropyl-6-oxo-N-(3-(piperidin-I- HMHQ

wylypoepyl)ieno[2,3-b]pyridine-5-carboxanride hydrochloridecszits4®G /o2

15 HO oMe 0 6,7-Dihydro-7-isopropyl-4-methoxy-6-0xo-N-(3- i_
(piperidin-l-yl)propyl)thieno[2,3-b]pyridine-5

16 -. .

HANQ
.SH O carboxamide

31nM...6, 7 nuh\/dm Z- |anrnr'\/l 6-0x0-5-{3 /nlnnrmlm ] n
] -3
yl)propy, W 0[_2,&1} @f%’ gjfg }pr sfgffé gﬁ{é%arbonate

5 Nottes 7-Dihydro-7-isap); 65 oM
yl)propy 1vlr~a+ham?1‘i/|\fh|pnnr7 3 -h n\mrhn 4- \/I 19 |—|~ n nl\/njafn Not tested
SAN O Z<Dihydro-4-hyHfd zj“i RO SRR HN

9 (piper ﬁropyl teno[2, @5‘0 %1%1@ sazhaxamide | sonm
maleate sa1$37 M HO2C cd, c@kh]ﬁnde sa}t
6,7-Dihydr§#4zh ydrox -7- |sop|ré @N{%@XWHG?NM -6-0x0-N-(3-

; &

o (Piperidfy 1Y propyilt e??ﬁlz %g’g Rléﬁ‘ art}%% ‘Téde citrate,;
salt 53 DM H0,6CO2H R RN 26051
PCTIS2085/017121 N-(3- (4 4 D1ﬂuorop1pendm— -ylypropyl)-6,7-

W ';{M"Q,F dihydro-4-hydroxy-7-isopropyl-6-oxothieno[2,3-
1 StNK o ¥ blpyridine-5-carboxamide hydrochloride salt 220 iM
' o5 67 -Diftyaro-N-(3-(4,4-dimetayipiperidim1-
(/\/f\\)]iL EMNO( yhpropyl)-4-hydroxy-7-isopropyl-6-
12 N /NK ° e oxothieno[2,3-bpyridine-5-carboxamide 200 nM
hydrochlioride salt
e e 6,7-Dihydro-N-(3-((2R,65)-2,6-dimethylpiperidin-
ah t{/\/:"b 1-yhpropyl)-4-hydroxy-7-isopropyl-6-
13 TN oxothieno{2,3-Fpyridine-3-carboxamide 380 nM
A hydrochloride salt
o o 6,7-Dihydro-2,3~-dimethyl-4-hydroxy-7-isopropyl-
‘s ﬁ’v\“O 6-0x0-N-{3-(piperidin- 1-yl)propylithieno-[2,3-
14 0 blipyridine-5-carboxammde hydrochloride salt 140 nM
N
g 6,7-Dihydro-7-1sopropyl-6-ox0-N-(3-{piperidin-1-
qfﬁ’v‘fo ylypropylithieno[2,3-blpyridine-5-carboxarmide
i5 s T e hydrochloride salt 420 nM
PMe 6,7-Dihydro-7-isopropyl-d-methoxy-6-0xo-N-{3-
e gM‘O (piperidin-1-yl)propyDthieno2,3-b]pyridine-5- _

16 & )‘5\ o carboxamide 31 oM

i 6,7-Dihydro-7-isopropyl-6-ox0-5-(3-(piperidin-i-
o o T)propylcarbamoylthieno[2,3-b]pyridin-4-y1
(\/\\)L o~ ythpl : b N d
17 i N ethyl carbonate ot teste
LT d
A
Aﬁ\ 6,7-Dihydro-7-isopropyl-6-oxo-3-(3-(piperidin-1-
e 0 ylprepylcarbamoylthienof2.3-blpyridin-4-yl
18 ak g’\/\r\O pivalate Not tested
§H Q : 6,7-Dihydro-4-hydroxy-7-isopropyl-6-ox0-N-(3-
s {g’\/*hO {piperidin-1-yl)propyl)thieno[2,3-bjpyridine-5-
19 57N carboxanude maleate salt 37 oM
A —
HO.C  GOM
on 9 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0%0-N-{3-
(j(%ﬁ”\/‘@ (piperidin-1-yDpropyl)thieno(2,3-b]pyridine-5-
20 SN0 carboxamide citrate salt 33 nM
A *  HO_ COM
Ho.C  GoqH
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off 0 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3 ~; N'\N3
(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5 21 s NO carboxamide
succinate salt 31 nM COH 1), 1 HO,C Nao- 0

w6, Bilpdsn-4-hydroxy-7-isopropyl-6-0xo-N-(3- ~ H~ No  PCT/US82005/017121
(piperidin-I-yl)propyl)thieno[2,3-b]pyridine-5 22 N 0 carboxamide sodium
salt 140 nM Kro- 0 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3 ~~
(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5- 23 9 N o u carboxanide

potassiunysalt 27 nM NeurgprotettivepropentiéSafgpyl-6-oxo-N-3-
7-Dibydre- -hﬁdrox@isopro‘@m%‘i@wﬁl’f Y@?ﬁ@?f&ﬁ“’ﬁﬂfb’r‘ﬁﬁyl)tlw%%
21 3-b|pyr|dgk B _carbmxant le notasaii <A téompound 232 5 Inductipn
ofsAPPa Sec#etion in CHO Cells T"ansected W|th the 5- HT4R9 APD

holoprotei i§ cleaved by a-g é@?&‘é&% ?ﬁ%“’é‘ %
prodyeing & l&rge l\@rmlncl{ﬁ J@é?rﬁé e ( APF Ao nMe

which is s/&:rceted in the extraféél?u?ar medium (Weidemann et at 1989).

Secre¢tedgARFPa has potent neurotsephidtitgntinewropfotective

3]

activi |gs:(ﬁll§rﬁl‘ofé”"1evatlc rirg st Prirenldiesn R iiEFapeuti N
23 beneilté infreatments of AD tREPSEIHHICERR TS Phinimize the negative

vated—A13Tevels; butalso 16 inhibit the progression of the
dlsease by facilitating the naturally neurotrophlc actions of sAPPa

-vzﬁ’f ;@frﬁmmﬂlﬁﬁmxmmama@mw . Aozl
15 expressing the neuronal human 5-HT4Re receptor isoform in 3

Indidifierent erpereeelmH mtiE sPstenirahefdyeti oghiiahiel6-58lRerm of the
activeFH o plotgimpailinginduscedisechetionesfrasAliRity dosein producing a

d dently with C50.valye of
1arg%e Feﬁ%ae %4%%’}' E:(fgn 2018 20 I??% %1;%_&\% %% (?J Seereted in the

VEPHESEOpY iperidin-I-

extrybirapyhitiaan ¢ 3dbipamidin el5l&&9boﬁa¢mt@ sARRsshanpestnl sHipHopc
and %:g c?pr}otzegn]\\/zlee e rfﬂ{ere eleva‘ﬂon of sAPPa levels can have therapeutic

benefits in treatments of AD that aim not only to minimize the negative effects of elevated
AB Jevels, but also to inhibit the progression of the disease by facilitating the naturally
neurotrophic actions of sAPPa fragments. The effect of different concentrations of the
hydrochloride salt form of compound 23 on sAPPo, release was tested in CHO cells stably
expressing the neuronal human 5-HT4Re receptor isoform in 3 different experiments. In this
system, the hydrochloride salt form of the active form of compound 23 induced secretion of
sAPPa dose dependently with an EC50 value of 4.5 -16 nM.

Effect of 6,7-Dikvdro-4-hydroxy-T-isopropyl-6-0x0-N-(3~(piperidin-I-

glggmgzlgtkienogz,3-—b]pvridz’ne~5—carboxamide potassium salt (compound 23), on
Memory performance

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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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
wpaobsuithiathidden escape platform where 25 the rats mustPEBEbE/017121
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
its cHidibipgiotampingpeir pEFINMERE054 Y SLIRETIIS n0Bipgipg Pperfermance
e S
performance defici F(?atenc or time to reach the platform location) in this
of stestmitgoubifte ging thbehpriers isfbaiahamigialsothergeiéraibehavisrssHrd
the test ani | i j B¥edeficit in the
S S O e e LS
walwatereasietabirandemonsifred HoldHacnsarsdnifHragE e PaRATEEHE fnd

the gﬁk@o gif 19.find, ke platormcorppared with¥ehicke i eateshiisnd 23 at both
o-administration of compound 23 at both 15 mg/kg and 30 mg/kr%ﬁ.o.
15 wighifisehd) mebiintedidisanorismHEsA A s RN GBS St
denVatg:2P:3000 deareasednime, a3 siecreasestippihlieagth i reach
reach theplatform. 1 o Effect of compound 23 on Spatial Working
the pled9o#y in the Spontaneous Alternation Task Performance in Rats Rats
it e 3 e e e QSO i 2 Y SRl P
Per 8IS that it wil] choose a different arm on the s nd tri
: ' . That
SR A Tt OB CAT S5 BRT 108 Boap a ey The
is, invelverwwarshadalivery anthedpresénts thaeadbacyitdighoitbbetiniiisat it will
re-exposure on explgrator haviqt. The perfar, I thologically-
chagsR AAHEETY aﬁﬂeﬁ%ﬁ?ﬁoﬁ%@%ﬁ%ﬁgﬁﬁ? epen e%f%%(%glb %%lgr}é?ﬁw%rl?ir?gl C“ Y
basalEROi2cdpacityt andratsawithl delimpromidegbtovonkinberiradesey te graick

. retain information re rdin&(\fﬂb S ustyisiteckin, memarny, theraforethey
SUgHAR HeERessed” %&’?ﬁigﬁéo s aﬁtger_naition,}gn this study, rat_?s%vﬁgre 20 |
altdastochfestspbighhebypsmitstnatipatisbrforkiag teenaTheaprely s Rl
coﬁ’averE?n%‘éL%W%%ﬁgng%ﬁ’é%{ 8 MRredee MAYLE CIREARib RS AN Qited in

as recorded If a’rat entéred all four ) )
memory, therefore they show decreased spontaneous-alternation. In this study, rats were . . .

SLAPPASENBIS PN TN TS § RIS Lig

tested for spontaneous alternation performance on the cross maze. Rats were allowed to
explore the maze freely for 12 minutes. An alternation was recorded if 2 rat entered all four
arms within a series of four consecutive entries. Chance performance is 22.5% with this
measure. The compound 23-treated rats (5 mg/kg i.p.) had mean alternation scores
significantly higher than those of vehicle-treated rats (5 8%6+3% and 42%+3%, 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 resulis suggest that
compound 23 enhanced the spatial working memory in the spontaneous alternation task

performance in rats.
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arms within a series of four consecutive entries. Chance performance is
22.5% with this measure. The compound 23-treated rats (5 mg/kg i.p.)
had mean alternation scores significantly higher than those of
woehislezineated rats (58%f3% and 42%3%, respectively), 2@ 1i&26196/017121
number of arm entries of compound 23 and the vehicle-treated groups did
not differ significantly (30%t2% and 26%3%, respectively). These results
suggest that compound 23 enhanced the spatial working memory in the
spaianeows! aberpatinis eskrdmerfp aranpeciedatshe 84N BUS A Ficctive
PCT/US2005/017121 These novel compounds accordingly are: expeeise
5-Hig E?éeé?&}éfﬁlc’é{él ﬂ%é}'\sléefh’d] %gfgﬁf\%c??ﬁ 4’receptor mfgdulators, e.g., in
incliimgredenteofatistdes veriptyiof dnisatcontrbaSoMe SME RS HSIAEY s
emeliSease, .co “sgﬁ%a%saoggs&%ew%&%@&mﬂﬂ ORI ARESEASRIESTS.
vomiting, inesia, gastroesophageal reflux disease, nonulcer = .
depByspepsialcydepnessiormaindesy:, THIRng AEbmatc s ghgitation, ischemic
o2 (tjg:x la, g%% Igﬁ qu'ﬂ Qi SEREMIC SHOKE IRV U3 ORI IR AN AN rs,
stro |ég¥serés,’1%e Ing E (dgers, gastr’ointestl%al disorders, constipation
congipiite, dystiilsiioRmetpis AP elen ASaTeHI Wh It dr e AR SRESH Y
o OlODIN EX e85 ARSENEE S SROLOpREGIR R AR B .
Semhcilrglér%neétbign, to EQUIVALENTS Th%se skilled in the art will recognize, or
be able to ascertain using no more than routine experimentation,
numerous equivalents to the specific procedures described herein. Such
are considered to be within the scope of the invention and are
covergekhiitbefolipuingolaipssiaronssatiistit tionsmieationspardhan
modifications may be made to 15 the mvg%r;ﬁtlk% without d Bart@%gﬁg%@e

E

S S e AT Grein

Kims. Other aspects,

SucdaniAees, @6 omadifigptionsvwatkinitkisctpe stdpeioiaiemashtisreo e by
contents of all references, .issued patents,. and Iis%gg e0t 2w be made to

the Sl a0 afﬂ?&ﬁéﬁ%%’tﬁ% %pagi?(r:g ﬁ%%s’a% Yere yclgr%orporgted by

the taferengeyilapppraptiattonaheepidrtsd propesf gy mvdntestedsiored by the
those patents, applications and oth gl cuments 20 may be selegted for ion.

claife RO A R A Ry PEEART FREHeS

The contents of all references, issued patents, and published patent applications cited

throughout this application are hereby incorporated by reference. The appropriate

components, processes, and methods of those patents, applications and other documents

may be selected for the invention and embodiments thereof.
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CLAIMS What is claimed is: 1. A compound having the formula G O D~A
E.Rz NORaR, () wherein R, is (C1-Cs) branched or unbranched alkyl
or alkenyl; a (CI-C8) substituted or unsubstituted carbocyclic ring; a
substituted or unsubstituted aryl or heteroaryl ring, branched or
unbranched haloalkyl, or a substituted or unsubstituted (CH2)r-aryl,
(CH2)p-heteroaryl ring, where p isQLAJ8i%0r 4, Rz and R3 are
independently H; (CI-C6) branched or unbranched alkyl; a (CI- C6)
dtibstitutédnardimsubstituted carbocyclie ring; substituted or unsubstituted
§CI-C6)aIkthydroxy, substituted or unsubstituted (CI-C6)alkylalkoxy,
ubStitGieererdpraimsthe faees-ce)alkylamino, substituted or
unsubstituted (CI-C6)aIkyIarTgnoa8yI, or substituted or unsubstituted
(C,-C6)alkylaminoaryl; or, when tgkenogether, R2 and R3 form a
substituted or unsuhstiw idifve, piyrrf)lidine, azepane, aziridine, or
azetidine ring; Xis S, ari are CR;orZis S, and X and Y are CH;
A is NH; N(CI-C6) alkyl or a 6)carbocyclic ring; C14,; or CH(alkyl);
E is N, CH, 0, N-CO-, or N-(CO)2-; G is H; OH; blinched or unbranched
(Ci-C6)alkybkipranched or unbranched O-(CI-C6)alkyl; a substituted or
unsubstituted (Cr-C6)carbocyclic ring; branched or unbranched
O-C(O)(CRra6)alkyk) dsubistitutadionumsubétitlted kenyl; a (C,-Cs) substituted

O CcO(Cl-gaRamprelclng N swbranehed ALLRRIEIRANGT

Co6)alkyl; a substituted or unsubstituted NH(CI-C6)carbocyclic ring; N[(C-
C6)alkyl]z bt taneobianditdstittrdanehied lelorarb oe g et BedEhed

or unsubstituted (CHy)p-aryl, (CHp)p-heteroaryl ring, where pis 1, 2, 3, or 4;

= R, and R; are independently H; (C,~Cs) branched or unbranched alkyl; a (C;-
Cy) substituted or unsubstituted carbocyclic ring; substituted or unsubstituted
(C1-Colalkylhydroxy, substituted or unsubstituted (C;-Cglalkylalkoxy,
substituted or unsubstituted (C1-Ce)alkylamino, substituted or unsubstituted
(C-Cyralkylaminoacyl, or substituted or unsubstituted (C;-Cqlalkylaminoaryl;
or, when taken together, R, and R; form a substituted or unsubstituted
piperidine, pyrrolidine, azepane, aziridine, or azetidine ring;

= XisS,andYandZareCH;orZis S, and X and Y are CH;

* A s NH;: N(Ci-Ce) alkyl or a N(C;-Cs)carbocyclic ring; CHaz; or CH(alkyl);

= EisN, CH, O, N-CO-, or N-(CO)-: '

= (G is H; OH; branched or unbranched (C,-C¢lalkyl; branched or unbranched
O-(Ci-Celalkyl; a substituted or unsubstituted (C,-Cgs)carbocyclic ring;
branched or unbranched O-C(O)}-{C;-Cglalkyl; a substituted or unsubstituted
0-CO-{C;-Cg)carbocyclic ring; NH», branched or unbranched NH(C;-
Cealkyl; a substituted or unsubstituted NH(C-Cg)carbocycelic ring; N[(C)-
Cealkylly, substituted or unsubstituted N[(C;-C¢)carbocyclicl; branched or
unbranched NH-C(0)-(C,-Cg)alkyl; a substituted or unsubstituted NH-CO-



unbranched NH-C(O)-(CI-C6)alkyl; a substituted or unsubstituted NH-CO-
66 (C1-C6)carbocyclic ring, branched or unbranched
NH-C(O)-O-(C-C6)alkyl; or a substituted or unsubstituted
NH-CO-(C-C6)-O-carbocyclic ring; and nis 1, 2, 3, 4, 5 or 6; and
pharmaceutically acceptable salts and/or esters thereof. 2. The
compound of claim 1, wherein E is N. and R, and R3, taken together, form
a pyrrolidine ring. 3. The compound of claim 1, wherein E is N, and R2
and R3, taken together, form a piperidine ring. 4. The compound of claim

1, wherein E_js I\, 5. The compound of claim 1, wherei i lect ,
from the grfgﬁ(géﬁ%%‘l?ﬁéﬁ(%fr‘?%eﬁ% N ?é‘ig)?lr, "ligofaaf%%ﬁf, in-}pi%ﬁo@l",%%-@fﬁ%%alkyl’
isobutyl, seg:hutyls$afidi G-HRGERintettG 33, @nd SdzGaftd cfolithfg; and
compound of claim 1, wherein G is OH. 7. The compound of claim 1,
wherein A is NH, 283, Fhé compolpidmofackintadly wiceptibl os4d GRY 00eskie
compound of claim 1, wherein said branched or unbranched haloalkyl
group contgiﬁ@oj'halogen atom selected from the group consisting of F,
Cl, Br, and I. 10. The compound of claim 1, whereinnis 1. 2 or 3. 11. The
cOmpaErRPBPerRiPl clirbif Pergin B3 Fhandobpidntsofkidpgether, form a
wherein A\ R, is aéCl-CS) alkyl or alkenyl selected from the group

pyrrohiding ring. ' )
consglng of methyl, ethyl, isopropyl, n-propyl, allyl, n-butyl and isobutyl;
67 n R2 angR3dakentogethemtoem a substitnder), andfsybstiutedether, form a

piperidine or pyrrolidine ring; a Xis S; Y and Z are CH;
piperidine ring.

>

The compound of claim 1, wherein E is N.

5. The compound of claim 1, wherein R, is selected from the group consisting of
methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-butyl, CFs, CH:CF;,
CH(CF3)a, and CH,CF;.

6. The compound of claim 1, wherein G is OH.

7. The compound of claim 1, wherein A is NH.

8. The compound of claim 1, wherein A is CHa.

9. The compound of claim 1, wherein said branched or unbranched haioalkyl group
contains & halogen atom selected from the group consisting of F, Cl, Br, and L.

10. The compound of claim [, whereinnis 1, 2 or 3.

11. The compound of claim !, wherein n is 3.

12. The compound of claim 1, wherein

w R, is a (C;-Cy) alkyl or alkenyl selected from the group consisting of methyl, ethyl,

isopropyl, n-propyl, allyl, n-butyl and isobutyl;
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aAisNHor CH2; inEisN; CisOH;and nis 1, 2, 3, or 4. 13. The
compound of claim 1, wherein a Rl is a (CI-Cs) alkyl or alkenyl selected
from the group consisting of methyl, ethyl, isopropyl, n-propyl, allyl,
n-butyl and isobutyl; a R2 and R3 taken together form a substituted or
unsubstituted piperidine (N- containing six-membered cyclic ring),

pyrrojidine {Nrcpntaining densrersherads@ehcing), QrazepRnE piperidine or
(N-containing seven-membered cyclic ring); ~XisS; Y and Z are CH; "A

is NHyrralig®eiagd ~nis3. 14. The compound of claim 1, wherein a R, is

a (Cl-(gg %I_kyl which is isopropyl; a R2 and R3 taken together form a
subsfftctét or unsubstituted piperidine (N- containing six-membered cyclic
rng); g iz arY @d Z are CH; "AisNH; " G is OH; and anis3. 68 15.

The compound of claim 1, wherein said pharmaceutically acceptable salt

is selected Niowrn @k; group consisting of hydrochloride, maleate, citrate,
fumarate, succinate, tartarate, mesylate, sodium, potassium, magnesium,
and dakeifisalts. 16. The compound of claim 1, wherein said compound

is a S5ghtT4 ragepfor antagonist.

mnisl, 2,3, or4.
13. The compound of claim 1, wherein
B R; is a (C;-Cy) alkyl or alkenyl selected from the group consisting of methyl, ethyl,
isopropfl, n-propyl, allyl, n-butyl and isobutyl;
m R, and Rg. taken together form a substituted or unsubstituted piperidine (IN-
containing six-membered cyclic ring), pyrrolidine (N-containing five membered
cyclic ring), or azepane (N-containing seven-membered cyclic ring):
B XisS;
BY and Z are CH;
B A s NH;
a (G is OH; and
®1nis 3.
14. The compound of claim 1, wherein
& R is a (C;-Cy) alkyl which is isopropyl;
® R, and R; taken together form a substituted or unsubstituted piperidine (N-
containing six-membered cyclic ring);
w X 155,
a Y and Z are CH;
m A s NH;
8 G is OH,; and

® 1is 3.
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17. The compound of claim 1, wherein said compound is a 5-HT4 receptor
agonist. 18. The compound of claim 1, wherein said compound is a 5-HT4
receptor partial agonist. 19. The compound of claim 1, wherein said
compound is a h5-HT4a receptor partial agonist. 20. The compound of
claim 1, wherein said compound is a h5-HT4e receptor partial agonist.

21. The compound of claim 1, wherein said compound is a h5-HT4a
receptor agonist. 22. The compound of claim 1, wherein said compound

is a h5-HT4e receptor agonist. 23. The compound of claim 1, wherein said
1BOMROLRENISAECHII4iF e CORtRFdVange agamishiid4l AcorpRod haviacted
the formula OH O 01 WR2 A, wherein " R; is (C1-C8) branched or
unirendhedzaiky | cantGling 8) Stisseithterdder masetasticiirel. darboeyclieqetgte.
branched or un ranclaed hal alk [, a substituted or u substlituted aryl or
hef@%ﬁtﬁ %tre assuﬁnﬁt‘?ﬁa S]or”1 Gnst neﬁ‘ﬁ?é&?%f—? 1E)mérsf}1 or (CH2)p-
1'%@@{9@6}{1;{&% WheaseD1 iswvherindsd dordpBdhandaR3 1 takentagatherodorm
a substituted or unsubstituted piperidine, pyrrolidine, azepane, aziridine,
O Aetidingovindobriel6d Rvbeisia s@d 3ompsumdds addidhaspsnceatenity
acc ptable sal éor est s thergof 25. The co und of claim

]\i%hjé 8%’“}??1"? yfnssezi ctédfrom thé group'co st%th‘ai agonist.

e, c%tmﬁbdxwr&oaxlmnl,pm&mamy&@ﬁtpo@gmtﬂ m-RrandBdakenial

together form a substituted or unsubstituted piperidine (N- containing
sixagremabered cyclic ring); and

20, The compound of claim 1, wherein said compound is a AS5-HT, receptor partial
agonist. |

21. The compound of claim 1, Wheréin said compound is a #5-HT4, receptor agonist.

22. The compound of claim I, wherein said compound is a #5-HT . receptor agonist.

23. The compound of claim 1, wherein said compound is a 5-HT, receptor inverse
agonist.

24. A compound having the formula
oH O
|
R4

® R, is (C;-Cy) branched or unbranched alkyl; a (C,-Cg) substituted or unsubstituted

wherein

carbocyclic ring; branched or unbranched haioalkyl, a substituted or unsubstituted
aryl or heteroaryl ring, or a substituted or unsubstituted (CHj)p-aryl or (CHy)p-
heteroaryl ring, wherep is 1, 2, 3, or 4;

w R, and R;, taken together, form a substituted or unsubstituted piperidine,

pyrrolidine, azepane, aziridine, or azetidine ring; and
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(nis3. 26. The compound of claim 24, wherein said branched or
unbranched haloalkyl group contains a halogen atom selected from the
group consisting of F, Cl, Br, and I. 27. A pharmaceutical composition
comprising the compound of claim | in an amount effective to treat a CNS
or peripheral nervous system disorder. 28. The pharmaceutical
composition of claim 27, wherein said CNS or peripheral nervous system
disorder is selected from t r consisti ens di
cogtion dBTaere HraHIE B S s
prokinesiajhgasfroesophageal reflux disease, nonulcer dyspepsia,
depression, anxiety, urinary incontinence, migraine, arrhythmia, atrial
fibrillation, ischemic stroke, gastritis, gastric emptying disorders, feeding
25diso%@@%ﬁéiﬁf@&lﬁﬁ%i‘%%‘éﬁ’s, constipation, erectile dysfunction
and gespifatary-depigssiencra. ftésetof thevpampouing of okl eihythisopropyl,
manufacture of a me 'Ca@erl'; for the treatment of CNS or peripheral
nen/SHLRY R IBIHEP 8 The use of claim 29, wherein said CNS or

periph&aknériousisystenstipsoferat is sehsdtegdromupadustaiRsEty -

of Alzheimers disease..coopitionngdisprgers, irritable bowel syndrome,
nausea, emesis, vomiting, prokinesia, gastroesophageal reflux disease,

nonlﬂdb’rséyspepsia, depression, anxiety, urinary incontinence, migraine,
arrhythmia, atrial fibrillation, ischemie stroke, gastritis, gastric emptying
26disortersyfeedingdiderdérs vdastiomie dtimsbdisordebmnrebastipibal group

§fzyﬂ %QQnaa@Sh{ %él@b‘c@&%rﬂ%%ﬁﬁl RodQs8he of F, Cl, Br, and I.

erectilet%)(l
6,7-6| ydro-4-hydroxy- 7-isopropyl-6-0xo-N-(3-(piperidin-I-

yl)propyl)thieno[2,3- b]pyridine-5-carboxamide potaﬁi salt, 32.

276, 7-DiRpaT K Gb s PLSOSFE URE RE COTB BB R b & thienof
2,3- blpyridiebrearbosamids Sodparipisalt 83vous system disorder.
6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-I-

23/ IPrapylibienale d: Playridings s GaRmam R HECRAESRl: Miphers
6,7-Dihy ro-%?ﬁy roxy- -@opropyl-6-oxo-N-(3-(plper'|d!n-I- _ _
yl)propyitisierssiz, disorder is selected from the group consisting of Alzheimer's disease,

cognition disorders, irritable bowel syndrome, nausea, emesis, vomiting, prokinesia,
gastroesophageal reflux disease, nonuicer dyspepsia, depression, anxiety, urinary
incontinence, migraine, arrhythmia, atrial fibrillation, 1schemic stroke, gastritis,
gastric emptying disorders, feeding disorders, gastrointestinal disorders, constipation,

erectile dysfunction and respiratory depression.

29. Use of the compound of claim 1 in the manufacture of a medicament for the

treatment of CN'S or peripheral nervous system disorder.

30. The use of claim 29, wherein said CNS or peripheral nervous system
disorder is selected from the group consisting of Alzheimer's disease, cognition
disorders, irritable bowe] syndrome, nausea, emesis, vomiting, prokinesia,
gastroesophageal reflux disease, nonulcer dyspepsia, depression, anxiety, urinary
incontinence, migraine, arrhythmia, atrial fibriliation, ischemic stroke, gastritis,
gastric emptying disorders, feeding disorders, gastrointestinal disorders, constipation,

erectile dysfunction and respiratory depression.
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b]pyridine-5-carboxamide citrate salt. 35.
6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-I-
yi)propyl)thieno[2,3- b]pyridine-5-carboxamide maleate salt. 36.
6.7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3
-(piperidin-1-yl)propyl)thieno[2,3- b]pyridine-5-carboxamide mesylate salt.
37. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3
-(piperidin-1-yl)propyl)thieno[2,3- b]pyridine-5-carboxamide fumarate. 38.
36l,)76,@-ibw;1ﬁn4411yﬁtrwéy-7=i%qpnppyﬁ@m@-wé@iﬁamﬁﬂd i-nyl)]laropyl)thien_o{.’z,B-
yhpropylthieno[2,3- ridine-5-carboxamide tartarate salt. 39.
6,78-%%?&?8%'313‘[{/% r%f%’/]@% %{%Sr%%r?l-sgg')xo—N-(3-(piperidin-I-
yl)propyl)thieno[2,3- b]pyridine-5-carboxamide magnesium salt. 40.

[l St s RN HRIREHdI ropyDthieno{2,3-
3? s PRyl aW%%p? l§%59§ﬂb%@ﬁﬂ“%@ (RipgHAIRpropythienof2,3
6

I')7[gropyl thieno[ %ridlne- -carboxamide calcium salt. 71 41.
R IIRYERe- I RRBR) 9 RIBFBIS -0 x 0-N - (3-(piperidin-I-yl)propy

)thieno[2,3- b]pyridine-5-carboxamide. 42.

8, 7-Dihydro-4-hydroxy-7-isopropyl-6-0xQ- N (3-(piperidin:ls ieno|
S ne R Sa s et R R L S
N-bkivediveraohriplamide succinate salt.
6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-I-yl)propyl)thieno[
2,3- b]pyridine-5-carboxamide hydrochloride salt. 44. A pharmaceutic
?zf’orﬁagﬁmﬁ%fﬂm@wg]761,5;9}6&%;?594%%%3@%?dﬁ'ﬂd;?ﬁ?é@i&“en"?&ﬁ'
N- Bripipearidincdhd)yarigy ibiena{R, 3-b]pyridine-5-carboxamide or a

phannaceutically acceptable salt or N-oxide thereof and a

pharmaceutically acceptable carrier. 45. A compound having the formula
8. @, 71Dilydro-¢-hy fygxy-7-isopropyl-6-0x0-N-(3-(piperidin-1~ ylypropyl)thieno[2.3-

blpyridine-5-carboxamide maleate salt.

36. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0%0-N-(3 ~(piperidin-1-yl)propyljthieno[2,3-

b]pyridine-5-carboxamide mesylate salt.

37. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N~(3 ~(piperidin-1-yl)propyl)thienof2,3-

bipyridine-5-carboxamide fumarate.

38. 6,7-Dihvdro-4-hydroxy-7-isopropyl-6-ox0-N-(3~(piperidin-1- yl)propyl)thieno[2.3-

blpyridine-3-carboxamide tartarate salt.

39. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1- yl)propyl)thienof2,3-

blpyridine-5-carboxamide magnesium salt.

40. 6,7-Dihydro-4-hydroxy-7-isopropyl-6-0x0-N-(3-(piperidin-1- y)propylthieno[2,3-

blpyridine-5-carboxamide calcium sakt.
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A ER2 N O Ri wherein R1is (CI-Cs) branched or unbranched alkyl or
alkenyl; a (C1-Cs) substituted or unsubstituted carbocyclic ring; a
substituted or unsubstituted aryl or heteroaryl ring, branched or
unbranched haloalkyl, or a substituted or unsubstituted (CH2)p-aryl, or
(CH2)p heteroaryl ring, where pis 1, 2, 3, or 4; R2 and R3 are
independently a (C1-C6) substituted. or unsubstituted carbocyclic ring;
substituted or unsubstituted (C-C6)alkylaminoacyl, or substituted .
i A s e R M e TR NERS
form@psulagtitutestmxamsidstituted piperidine, pyrrolidine, azepane,
aziridine, or azetidine ring; Xis S, and Y and Z are CH; or Zis S, and X
andl Y ard-OfydiniddydmiyiopronyIN-co-NorNpiewya: | alierepydijencf2,3-
branghed; ar unbranshed dCk-Chalkibebramphec eiambramnehstoxide thereof.
O-(C1-C6)alkyl; a substituted or unsubstituted (C1-C6)carbocyelic ring;
branchegh apiurbtanched Q-C{Qp(@i-6ayalkyl B (Gifsidntéd Dpropythieno[2,3-
unsubstituted 72 Q-CO-(C1- ic ring; NH2, branched or
unbratched’ f\lﬁfg%%g]fg%bﬁ?% ggt%tglﬁ%({i or unsubstituted
NG Lcolcahaeydlic g Gl ailkylldirsuhstititeeer-ansshstiuedxo-
N[(C2-C6)carbocyclic]2; branched or unbranched NH-CénQéé(Cl-C6)alkyl;
a suBSHAntE R ThEUDERETRTPRE - e Ry e B8RSR T Branched
or unganchedi My G{EpabIGIHEE Jalkyldeahacstibstitupbermremsaiistituted
NH'CO'%%%a -CG%-O-carbocycIic ring; and nis 1, 2, 3,4, 5or6; and

u

pharrar% |l§aﬁ f/r 1é?{:'ceptable salts and/or esters thereof. 46. The

?qmpgg&qﬁgﬁmﬁg,tmq@;ﬁm; is N, and R2 and R3, taken together,
orma
G ©
,zﬂ(A/&E,Rz
AR i
X7 ONT o Re
Ry

s R is (C;-Cg) branched or unbranched alkyl or alkenyl; a (C;-Cg) substituted

wherein

or unsubstituted carbocyelic ring; a substituted or unsubstituied aryl or
heteroary] ring, branched or unbranched haloalkyl, or a substituted or
unsubstituted (CHy),-aryl, or (CHy),-heteroaryl ring, where p is1,2,3,0r4;

» R, and R, are independently a (C;-Cs) substituted or unsubstituted
carbocyelic ring; substituted or unsubstituted (C,-Ce)alkylaminoacyl, or
substituted or unsubstituted (C;-Cg)alkylaminoaryl; or, when taken together,
R, and R, form a substituted or unsubstituted piperidine, pyrrolidine, azepane,
aziridine, or azetidine ring;

» Xis$,and Yand Zare CH;or Zis S, and X and Y are CH;

= Ais(Q;

* EisN, CH, O, N-CO-, or N-(CO),-.

» G is H; OH; branched or unbranched (C1-Cs)alkyl; branched or unbranched
O-(C;-Cealkyl; a substituted or unsubstituted (C;-Cs)carbocyclic ring;
branched or unbranched O-C(0)-(C;-Cgalkyl; a substituted or unsubstituted
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pyrrolidine ring. 47. The compound of claim 45, wherein E is N, and R2
and R3, taken together, form a piperidine ring. 48. The compound of
claim 45, wherein E is N. 49. The compound of claim 45, wherein X is S,
and Y and Z are CH. 50. The compound of claim 45, wherein Rl is
selected from the group consisting of methyl, ethyl, isopropyl, n-propyl,
n-butyl, iS00G sEg)daitptyClRXIGHIBE Bra®h¢Cr3)tbranch@NIEE 3. 51,
The compaund,of clain G 12, '

- a WNGIE RO RS- C HeEAmRAL R LRGN
45, Whergl%ari: sl’ £ 8%%3. The cqmpound% claim 45?3{/8\/herelgr?§r\1r[|ts 3.
54. A ph&itndodlitisdisssradosinenesinisigCa-Coleabomalisiz binasd or
and a phagnaesuically asreptahieresriesniabindarop hilsebeommpoO I Cb-
claim 45 in the manufagcture of a medjcament foy the_tr f ,
disorder SetecaSaRSHFHTE R P ERLIR 6‘?@&“@&%‘%@%@% b
nervous systabstiisediar iasudduiied|d Belil SyrtietearbecyThe ring:
claim 55, whersin the-isqrdes (NS disprderaneriohealasnaus

of claim

system disorder. 57 The use 56, wherein the disorder is selected
from the grsegf.consisting of Alzheimer's disease, cognition disorders,

irritable bowel syndrome, nausea. emesis, ,yomiting, rokinesi%,
NIS (ﬁ% éps?a er, form a

"éa&%@%‘%ﬂﬁ&éﬁl%ﬁﬁ%%ig@ﬁ%eé? Fidh OBy B P FEsSion,

anyigfyiigiiaangincontinence, migraine, arrhythmia, atrial fibrillation,
ischemic stroke, gastritis, gastric emptying disorders, feeding disorders,
4GaStronveptien distrideds, Boamsipition erédRie e S iiariogster. form a
respiiaiahe ggpression. 58. The use of claim 57, wherein the disorder is
Alzheimer's disease. 59. The use of claim 55, wherein the disorder is

iyitakledepwehsynerames fOhidae Bfighé compound of claim 24 in the
manufacture of a medicament for the
49. The compound of claim 45, wherein X is S, and Y and Z are CH.

50, The compound of claim 43, wherein R, is selected from the group consisting of
methyl, ethyl, isopropyl, n-propyl, n-butyl, isobutyl, sec-buryl, CFs, CH.CF;,
CH(CF3}),, and CH,CFs.

51. The compound of claim 43, wherein G is OH.
52. The compound of claim 45, whereinnis 1, 2 or 3.
53, The compound of claim 43, whereinn is 3.

54, A pharmaceutical composition comprising a compound of claim 45 and a

pharmaceutically acceptable carrier.

55. Use of the compound of claim 45 in the manufacture of a medicament for the
treatment of a disorder selected from the group consisting of CNS disorder,

peripheral nervous system disorder, and irritable bowel syndrome.

56. The use of claim 55, wherein the disorder is a CNS disorder or peripheral nervous

system disorder.

57. The use of claim 56, wherein the disorder is selected from the group consisting of
Alzheimer’s disease, cognition disorders, irritabie bowel syndrome, nausea, ermesis,

vomiting, prokinesia, gastroesophageal reflux disease, nonulcer dyspepsia,
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treatment of CNS or peripheral nervous system disorder. 61. The use of
claim 60, 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,
anARPIpS TP ARG OMTRBHBEORHRARGRETISFARR N el Si5ATERaHation,
ischepifistpkie, gastills eRRiBnRMRRNgdisordesmdeadiagrdisorders,
gastrointestinal disorders, constipation, erectile d sfunc(liion and
oSBT HEPH ST o PHEA 0B SFEHY v B ERIA 2556 Wherein
saigepmpaund is 6,7-dihydro-4-
hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-yl)propyl)thieno[2,3-b]pyridine
58-Tarbwelmide &7 avpileesimbcchsdny addainumie stifcaiereof. 63. Use of
the compound 6,7-dihydro-4-hydroxy-7-isopropyl-6-0xo-N-(3-(piperidin-I-
SR SIS S BT B Ao e B A R AT ECB el

Foepianis sall ereof o manlagie ol mediamantionng.
reatmen‘i S AIZNEImer's disease. 64. The Use o any one of claims 29-30
or 55a88swWhEFBHS thepatheral iveayhumsaficip4lisorder.

61. The use of claim 60, 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 fibriliation, ischemic stroke, gastritis,
gastric emptying disorders, feeding disorders, gastrointestinal disorders, constipation,
erectile dysfunction and respiratory depression.

62. The use of any one of claims 29-30, wherein said compound is 6,7-dihydro-4-
hydroxy-7-isopropyl-6-0x0-N-(3-(piperidin-1-yl)propyl)thieno[2,3-b]pyridine-5-

carboxamide or a pharmaceutically acceptable salt thereof.

63. Use of the compound 6,7-dihydro-4-hydroxy-7-isopropyl-6-oxo-N-(3-(piperidin-1-
yDpropyDithieno[2,3-b]pyridine-5-carboxamide or a pharmaceutically acceptable salt

thereof in the manufacture of a medicament for the treatment of Alzheimer’s disease.

64. The use of any one of claims 29-30 or 55-63, wherein the patient is a human.
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