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3- (4 - AM NOPHENYL) THI ENOPYRI M D 0- N4E- DERI VATI VES
AS MCH Rl ANTAGONI STS FOR THE T REATMENTOF OBESI TY,

WORABBIES , DEPRESSI ON AND ANXI ETY Thi s i nvent POIUS2004/034846

relates to novel arylam nes which are antagoni sts at
t he nel ani n-concentrating Hornone receptor 1 (commonly
abbreviated as MCH Rl, MCH1, and MCH 1 R),to

Qb ad il D SRAE AN Qi FRdt their use In
her apy. BACKGROUND 'OF THE | NVENTI ()\I The preval ence of

obe3|ty is rising to epidenic proportions at an
al aflhisrigversdion riefates td ndmiedrplaednmdthidsareom\tagmie’d at the

4 P AR
R1NMITH &tk milh'ﬁ)al‘d ﬂ?arﬁ%%‘éhhbél%n%m&% containing them,

osteoarthritis, I'ife threatening chronic diseases
to precasses &mthﬁlapgeplaéamn dinddadheir upalietherapund certain

cancers. The psychol ogi cal consequences of obesity can

range froml owered self-esteemto clinical depression.

BAGKGROUNDOEAHE INVENTIONSi t y have becone such a
problemin the general popul ation, nmany individuals

ar e Thewreyalenesekebgsity|is §sing t@émmlqmgeertws\ﬁé .aght
ala?ri?lﬁ{ egg{ay}% B%l%(g%t [ dqgt% {é%ér&e&lg}sbp\séﬁg% can? evi éence

worlddObesity i ddsatiated wﬁhmtﬁnmusmyaﬁbt%on%olimatmm Ev;lql'(iml‘ﬁnge
and ! ortant nmedi ato 0 y ight.,k .

from%“vg?ﬁﬁ%a@at'%ngﬂﬂ Igop$ gUelH AR %@”W&'shﬁﬁ?ghreaténmg

chri%hitdahéégsé’sf SGCH: nét? nér)bﬁeé‘ﬁ‘d"éé%%el BiabBeed) ¥RA MR C

areas I nv ng; NA responds to
camgersi The paycrmlcgglealsco(nsequencnescmfaﬂmdy lwanfrasye frgm lowered

sof 28} BDus JRgRREST @) and T epti v def et enoy (1

i nf BébQ@s@Bvé@b’hﬁ@b\ﬁ@%H@éﬂ?hﬂbé%ie@oﬁi@dslmri & problem in the
general population, many individuals are now interested in losing weight,
reducing weight, and/or maintaining a healthy body weight and desirable
lifestyle.

In particular, there is significant evidence indicating that melanin
concentrating hormone (MCH) and MCH R1 are important mediators of body
weight. This evidence includes the following: 1) MCH is produced
predominantly by neurons in the hypothalamic areas involved in feeding; 2)
MCH mRNA responds to nutritional signals (it is increased by fasting,
lactation, and hypoglycemia) and leptin-deficiency (it is increased in ob/ob
mice); 3) chronic central infusion of MCH causes hyperphagia and mild
obesity in mice and rats; 4) fransgenic mice overexpressing MCH are obese,
hyperphagic, insulin resistant and more susceptible to diet induced obesity; 5)
transgenic mice that do not produce MCH peptide are lean and hypophagic
with a relative increase in resting metabolic rate; 6) transgenic mice in which
the MCH R1 gene has been deleted are resistant to high fat diet-induced
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obesity in mce and rats; 4) transgenic mce
over expressing MCH are obese, hyperphagic, insulin

w0 e@sssEmt and nore susceptible to diet inducebPlCT/US2004/034846

obesity; 5) transgenic mce that do not produce MCH
pepti de are | ean and hypophagic with a relative
increase in resting nmetabol2c rate; 6) transgenic mce
in which O the MCH RL gene has been del eted are
resistant to high fat diet-inducedobesity and |ighter
ODE A IhiEY R M WP a0 RercRt; fho POMICT R, 1E MEH
peptide,ds highlynexpregsed in ﬁmluiyﬁ(nhalahmsdevel opnent of a MCH

R1 f ul f ' d
ot naPeBEBRT SpdipTig heed frdfe elBlBEEN B2 ddRH RY one.
anfsopisiiueefuy in R tlﬂé’dtﬁwéiﬁ‘&f beEsE) Qndl‘ Biﬁﬂr a%‘s@?i@téﬂ‘ or related

aryl am nes that exhibit a useful profil activit
disgasapengdsenditionsf the nel ani n-concentrating hor m)ne

201 SRaidfdyS heyRui RES A Bot ot el virtinds Bt

exhib\t@nmseml mbme ofesctivitg @smt@bmétslaﬁltﬁwhf@lémh-concentratmg

risin har maceut i cal accept abl e sa
nogBphaTeserdr (Wi T deareq in akrsovel, 408 py21-265 (1999).
thereof, wherein: ring Qis a 3-7 nenbered
heterocyclic ring or a 7-1 nmenbered bicyclic
SUMMARY: OF THE INVENWI@Nei n sai d 3-7 nmenber ed

heterocyclic.ring and said 7-1 nenb .
ot SPEEYEReIE MYSTiCBGROHRS EOTBBIER SLF PTRNIHGOrPomRSiSing:
and, optionally, 1 or 2 nore heteroato | ected from
the group consisting of and S, and whe, e|n aid
heterocyclic ring and said bicyclig heel clic ring

3 ‘ s by at

| east one P dependemt| Y Jsel ected fromthe
group consi stfn phe aNkyl ' Nydgoxy, G _

al koxy, 1-3 hydhox Qxz\hal o, (Bng -OQ(CH)
C(OR6 wherein gis O0to 2 dhd R is selected fromthe
group 0

a pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof, wherein:

ring Q is a 3-7 membered heterocyclic ring or a 7-11 membered
bicyclic heterocyclic ring, wherein said 3-7 membered heterocyclic ring and
said 7-11 membered bicyclic heterocyclic ring contain the depicted nitrogen
atom and, optionally, 1 or 2 more heteroatoms selected from the group
consisting of O and S, and wherein said heterocyclic ring and said bicyclic
heterocyclic ring are optionally substituted one to four times by at least one
substituent independently selected from the group consisting of phenyl, Cy.5
alkyl, hydroxy, C4.3 alkoxy, C+.3 hydroxyalkyl, oxo, halo, and
-O(CH2)qC(O)R® wherein q is 0 to 2 and R® is selected from the group
consisting of C1.¢ alkyl, C4.¢ alkoxy, and aryl;
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consi sting of al kyl, alkoxy, and aryl;each R3 is
i ndependently selected fromthe group consisting of

wa@reoaiogssl or branched al kyl, C .6 cycl oal kyl , BCRUK2004/034846

hydr oxyal kyl , trihal onethyl, trihal omet hoxy, am no,

al kyl am no, di al kyl am no, hydroxy, cyano, acetyl,

al kylthio, and halo; and n3is O to 4, R4 is selected
fromthe group consisting of hydrogen, straight or
branched al kyl , . cycl oal kyl, and al kyl thi o; each R5

R ﬁ@%?‘ ae 'léﬁfﬁg‘r‘t%cyéf' & BLqUP oGRS o0, "
i e . o, & i
. m.,, N X . , )y
gl Rehy R RSO B aRYeBtne Ctadeiasing: | o
hycﬂox? rIfilarnbngcéiw T IR 0 16, 4 hRI0 thigres by at

| east “one subst’ituent sel'ected fromthe grolp

conBI & $elgciet fvrarhe greukgonsistingreidydragers Gd«eiraight or

orafftea A el R Bt ov) e 2°coﬁ22und
of E@éﬁrRF‘as Indepepdehidy é@l@a@ﬂlfﬁﬁh thegesp eIty 6f.Cq.g

sol vat e, physi ol ogi cal | % functional derivative

straight @robranﬁha% kybCaméisinalion: Cos aliexy, Hhalemethyl, t her e
trinaforRE o0 inthol K L ERGHIIRE G5 SPRTa R iyREok? vl

acelyl) @, iathyithizr, anddialat arehsiseto $ wimlrthbepreﬂ'/iso thvdtivetiren ris O,
rises

o] f For maceut i cal *
the; Qtlg@ugs’g@%? og%ﬁq, U timgs %9@1@@%@% gﬁlpgltuent selected
t € N
roRHRE O boBEINgbT ohf sy Ao TR o8
amino qus\aikulamino th%rchalkglapmm/la]‘mblhaorret hod of treating
ress or_anxi et

conBr s RORATMER BT BLaEY 8 colfRuRepRorBRE T &
phérh@éc@a@ﬁéélilyﬁé‘béébtélﬁlé%élt', ¥SlvateD B8R bhpsioRgically functional
derivative thereof.

In another embodiment of the invention, there is provided a
pharmaceutical composition for use in the treatment (including prophylaxis) of
one or more conditions or indications set forth herein, which comprises a
compound of Formula (1), a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof, and a pharmaceutically
acceptable carrier or excipient.

In one embodiment of the invention, there is provided a method of
treating obesity, diabetes, depression, or anxiety in a mammal comprising the
administration to said mammal of a therapeutically effective amount of a
compound of Formula (1), a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof.

In another embodiment of the invention, there is provided a method of
treating obesity, diabetes, depression, or anxiety in a mammal comprising the
administration to said mammal of a therapeutically effective amount of a

pharmaceutical composition comprising a compound of Formula (1), a
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conmpound of Formula (I), a pharmaceutically acceptable
salt, solvate, or physiologically functional

waleoospatsive t hereof . n anot her enbodi nent of tPEI/US2004/034846

i nvention, there is provided a nethod of treating
obesity, diabetes, depression, or anxiety in a manmal
conprising the adm nistrati4on to said manmal of a
therapeutically effective amount of a pharnmaceutica
conposition conprising a conpound of Formula (1),

phAPRRSTRESH) & t?@lé%%ﬂt @&}Iﬁtgz &h}@lel \f;ﬁi}aﬂy fl?ﬁctlonal

physi ol ogi'cal | unct’i ona Ive-t
denradiverdbersof, cand\a abaapae&ﬂt&:aﬂyaacbeptabre mepoe&xclplant
he. |n nti,on t.here r oV

? Eg nrﬁrio gp gr%bgﬁ.lﬁl&[ﬂd)fgtpe 'ﬂyle | tlaqsr)e is grovnded e usedo a
comEanma@eFrbrrﬁaw)aammabeuﬁ@uy -aceBpiebliE sallsolvate, or
siologically functional derivative thereof in the

phmgg@atlmf@c@ﬂnal darivabiventherepbin theemanefactuse of af

e g e USRS BT BB B

blppranylcxﬂ@d\xﬂaty? onpsunrwhoiherF@mﬁubmédt)them lBhﬂfbVidé@ atdopapdund
cce 2 |l e salt, solvate, Bh SIO|O?IC&
AR ahaf PB@F’T‘%%QLF"{F@"Y ﬁ@?%ﬁ keosalt, 158 Vlalt%éirrPé‘bfﬁ'Olﬁglca"y

fun@ﬁ@ﬁéltdénvgh@é’ﬂ{e?é f fof &ﬁéé}ﬁﬁb&‘t'ﬁﬁ@egw,%gﬁetgé PR dELsion

anxi ety. Purt er e I nvent' on,
(majbeaed/mrélpmar\)lamljapmetyesses for the preparation of a

S ol & Biuter b imind of tefredlian, theracreaniasd processes
for 488 prtidritfort 5es @Qﬁrpoﬁharcﬁ F'ong!ialgg) FHr%Yhﬂ%guﬁcfé‘Hg yeBeMable

a compound of Formula (1), a solvate
salbh'apmm,d@f Riwisiclegicallyt funetionaldesivative tieseof epar at i on or

ne Dot s broPi BBl R of B bBUnd of FERl G 5 2 2

soladitei 6F phislodglmanaslivdtiveahersttlity tife prapardtior 8t mhh@t@cture
Descr | ption of the Invention As used herein, "

Z Bigsheing. @fqucreélyuaqwdtqlremfordhe*tr@a&raﬁﬁb@fr@beﬂtymaah@nea,

deﬁlﬁ%smﬁeep nﬂeﬁqﬂ'%oﬁﬁg%rﬂél (EPERHEY &' Hurfny?

mabeu

Detailed Description of the Invention

As used herein, “a compound of the invention” or “a compound of
Formula (I)” means a compound of Formula (1) or a pharmaceutically
acceptable salt, solvate, of physiologically functional derivative (such as, e.g.,
a prodrug), thereof.

As used herein, unless otherwise specified, the term “alkyl” and
“alkylene” refer to straight or branched hydrocarbon chains containing 1 to 6
carbon atoms. Examples of “alkyl” as used herein include, but are not limited
to, methyl, ethyl, n-propyl, n-butyl, n-pentyl, isobutyl, isopropyl, tert-butyl, and
hexyl. Examples of “alkylene” as used herein include, but are not limited to,
methylene, ethylene, propylene, butylene, and isobutylene. “Alkyl” also
includes substituted alkyl. "Alkylene" also includes substituted alkylene. The
alkyl and alkylene groups may optionally be substituted with at least one
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acceptabl e salt, solvate, of physiologically
functional derivative (such as, e.g., a prodrug),

W b@seafs41 As used herein, unless otherw se speRCT/USIHN4/034846
the term"al kyl" and "al kyl ene"” refer to straight or
branched hydrocarbon chains containing 1 to 6 carbon
atons. Exanples of "al kyl" &as used herein include, but
are not limted to, nmethyl, ethyl, n-propyl, n-butyl,

n- pentyl isobutyl i sopropyl, tert-butyl, and hexyl.

=B SAUphE I OB I ok DK kB8 B 2
aIN@uyyhdqethlcarahd GyEnot yHaIneC1 3 Allikopy; andl Hgdiaxyl ardepmrtlcularly

ubst ituted al kyl. "Al kylene" al so includes
p@‘ i t uted al kyl ene. The al kyl and al kyl ene groups

may AeRisedidrbin, Bflesutheiise dputifidd ahe t€@% toycloalkyl” refers
onesubstituent sel ected independent l'y from t'he grooup

to admesr-aromegicararbgeyctis yingahauing fromad o Smrbﬂn aloths (Lmless

otrgfuhe et MR o SdbRtarbn BBLLISTHRe TR T

mcluuesﬂ ipaky lof exsﬁwescy@oprdpgn o@bl@ﬁatyu Q:y@@”pbﬁtw Cdycfbh"dxw

havi ng from (unl ess otherw'se

cy@e@%ptvl aayl Cé{ﬁ@o.%/l ca%@ﬁaklsak @bw inslygpe spbsidyted cycloalkyl.
[
The CYpIcaA Hay DS EOHGIEY VLN WK MR st OB s fifien
selegtddoiadepéndert@lydraralthy Igrowp eonsmgtﬁgmfdwdm:qls toyhnbd geklo, Cq.e
I he | oal k e opti ona

alké%c T 43%&! '&? ﬁé&%a@ Mﬁ% RESfer r§gl ect ed

i nd f t « X

oyt PE‘@E‘S%@%’%@ sppefed hpdort “dedbtors to
straight ar hwhad dydrafasbor dhains qmtaimhgraeﬁors camoasaioms and

at @epEpl g TRTAhleorrhd -t gRU SR Hangs. SrBiinibRr -

“alk@nﬂ‘ &80564 hateinolide, But laf@ mbt RARed sl éll@eﬁ)@ ahar;%penyl
arbon- carbon doubl e bonds. Exanples of " nyl

“Allﬁ%)d” alspdneludes pubstituteg: alkeryln dhe allmméarqttp m@wtmqw

opfiif: é&;@gﬂ%e% ?I\Ah KAt owessﬁ,bt{;ﬂgjew E81eThRS |¥1dgﬂé§c§jently

enyl group
from the group consisting of alkyl, halo, hydroxy, C1.¢ alkoxy, and cyano.

Halo, hydroxy, and C4.3 alkoxy are preferred.

As used herein, unless otherwise specified, the term “cycloalkenyl”
refers to a non-aromatic carbocyclic ring having from 3 to 8 carbon atoms
(unless otherwise specified) and up to 3 carbon-carbon double bonds.
“Cycloalkenyl” includes by way of example, cyclobutenyl, cyclopentenyl, and
cyclohexenyl. “Cycloalkenyl” also includes substituted cycloalkenyl. The ring
may be optionally substituted with at least one substituent selected from the
group consisting of cyano, halo, hydroxy, cyano, C4.¢ alkoxy (preferably Cq.3
alkoxy), and C1.3 alkyl (including haloalkyl).

As used herein, the terms “halo” or “halogen” refer to fluorine, chlorine,

bromine, and iodine. Preferred among these are chlorine (or “chloro”) and

fluorine (or “fluoro”).
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optionally substituted with at | east one substituent

sel ected i ndependently fromthe group consisting of
wa@bkdogho42sial o, hydroxy, 1-6 al koxy, and cyano. P&I/0$2004/034846

hydroxy, and 1-3 al koxy are preferred. As used herein,

unl ess otherw se specified, the term"cycl oal kenyl "

refers to a non-aromatic ca bocyclic ring having from

3 to 8 carbon atonms (unless otherw se speci fied) and

up to 3 carbon- carbon doubl e bonds. Cycloalkenyl

i nCIUHIJéS% &h IS g‘POﬁgthyrﬁl ¢ Fé%/ kenyrqma IC"&

cycl opent enyl, enyl
refera:lwniesoeydhstoarbm@llc gnduqml m;:Jsed'ﬁxa/ohc re@rivegyliogroups
tlonagg |tuted with at |e Ft Pne subst j tuent
haGROdEIER t Eheaen tans Sdhding 5hRet e Atemaks ono
r I
Ebifgﬂ@Mf parY] Iéﬂl?r 89}1 ?g@ﬁﬁpasl( @gfﬁﬁ% Bl é(relrbo;ielgﬁ t??}’( Rhéﬁ)ﬂ and
naphihyb "Armll @iSOolncludas @gbﬁhtum%/ aryl,taspecially |sub$tltut&cbplnem/l

ARSI by ST S B

seleﬁ:tedblhdeh)ehlﬂérﬁﬁsfr@h hﬁé ‘Qi'@lﬁ) ebesistinesk hdld ealkﬂf(iﬁclucﬂﬁgﬂ
as "aronm ") fers to nonocyclic

ha@@#%ﬁ%ﬂ&' ﬁV@QEH‘YbﬁMC@aH@BWb Kby@ﬂ'i%%ﬁfﬂf@t%h'y E13
alKSEOU AR RGlchOBAG Egrb]c%f@é%gﬂa%#dﬁms fidHafid, Hetdtbary

"'es” o par rcular’ary
(ahgpreupted ml‘hllellé) alrmdmer eyar, dnldmltred Preferieeany| groups

acG3fing Y the 1ayAtonTnRRee dherye noRATegItor 5@@1&%%9
subsitiRaaden Ub%ﬂeFrH& %ﬁb nhtboeéhérgﬁ% a %ﬂ%n ELH@{i“by

sel ected | ndependent | rom-t roup con istin
on@a air gnoral hald groups, @drtwglla’rbjl dﬂmmnd ﬂmbrbegmbps

. | k f erabl
) R T8 s IR E B mnctereyRlicy éﬁwgreﬁaﬁégx
cofipbbed afCiend BEIEBEDa btHer RitsiR\deid #6d ﬁ’ém tiR! group

am di ne, cyano, and nitro. Preferred ar%/ rou s
congistinaiphly. Doand&.i Hetatecysies mayerenay oot be etﬂ]’DaromatIC as.

ol bofhy: o eV RetRat MBI b S 61 o
heterocycles are heteroaromatic (and/or may be referred to as heterocyclyl).

The terms “heteroaryl” and “heteroaromatic” refer to a monocyclic or
bicylic aromatic ring system composed of C and at least one other atom
selected from the group consisting of N, O, and S.

The terms “members” (and variants thereof, e.g., “membered”) in the
context of heterocyclic, heteroaryl (aka heteroaromatic), and aryl (aka
aromatic) groups refers to the total atoms, carbon and heteroatoms (N, O,
and/or S) which form the ring. Thus, an example of a 6-membered
heterocyclic ring is piperidine, an example of a 6-membered heteroaryl (aka
heteroaromatic) ring is pyridine, and an example of a 6-membered aryl (aka
aromatic) ring is benzene.

As used herein, the term “optionally” means that the subsequently
described event(s) may or may not occur, and includes both event(s) that

occur and events that do not occur.
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fluoro groups. The terns "heterocycle" and

WO h@tmesxseycl i c” refer to a ring system conposerCDISI004/034846

and at | east one other atom selected fromthe group
consisting of N, , and S. Heterocycles may or may not
be heteroaromatic a defined bel ow. n other words,

het ercoaronati cs are heterocycl es, but not al

het erocycl es are heteroaromati c (and/or may be

[ ©f Fofifdali dtihd FVeRAGH s ¥etforth defiifds fdlBhs! 0ary |-
and eteroaromatic er to a nonocyclic or bicylic
aromatic ring systen1conposed of C and

ot her at om sel ected fromthe group consigtihg of N, ,
and S. The ternms "nenbers” band S thereof,

g., merrbeged ) in the cotext het erocyclic
heteroaryI(R a /Tet\er oaBane aryl (aka
aromati c) group » tp th tot al %Bo car bon and
het eroat ons (N, : r( )mhe ring. Thus,

an exanple of a 6-nenbered hete cycllc ring is
pi peri di ne, an exanpl e of a(]ﬁ-rrerrbered het eroaryl (aka
het eroaromatic) ring is pyridine, and an exanple of a
6- nRirgeQédsl a&&-?lmémbereﬂ bateros)clic ring dra berzasmbefsd

i W ok D S Mo
meﬁ%réa ‘Hldé/@ﬁé h8Rkbc @?Fn?sc) db?ﬁéih tRE ﬁe el ﬁm?g@h

do not For e I nvention S set
atomaudd; @pt!onaﬁyfbbr Bwmsorg( hetema’nng sSedecied frormthebgnoap

het nb bj cycl i .

contisiecibdAne 1 mipid pelerbavaid s and saRbikiiehaterocy it

ringaek 6pﬂom9‘%@bgﬂtum@ BRE tE FARURRES B t Feafst Bée @DbétitﬂéntQ
contal n the eplcted nltrogen at om and Ftlona

indgpendentivseiested s the guiupccansistingrafithenyt, &up alkyl

pr%%'?éﬂ)l?tdér}%aél?chl)@r@q%xfa(h 6 QE(B)%; &)%Ferélglyrd1-3galﬁ8)%/),sé1_3
hydroxyalkyl, oxo, halo, and -O(CH,),C(O)R® wherein qis 0 to 2. R®is
selected from the group consisting of C+.¢ alkyl (preferably C+.5 alkyl), C1.¢
alkoxy (preferably C4.3 alkoxy), and aryl.

Preferably, ring Q is a 56 membered heterocyclic ring or a 7-10
membered bicyclic heterocyclic ring in which said heterocyclic ring or said
bicyclic heterocyclic ring is optionally substituted one to four times by at least
one substituent selected independently from the group consisting of C1.5 alkyl,
hydroxy, C1.3 alkoxy, oxo, halo, and -O(CH2),C(O)R®; g is 0-1; and R® is
selected from the group consisting of C4.3 alkyl, C42 alkoxy, and aryl. More
preferably, ring Q is a 5-membered heterocyclic ring substituted one time.
Most preferably, ring Q is 3-hydroxypyrrolidine.

Each R® is selected independently from the group consisting of C1.
straight or branched alkyl, Cs.5 cycloalkyl, C1.s alkoxy, C4.3 hydroxyalkyl,
trihalomethyl, trihalomethoxy, amino, C4.¢ alkylamino, C4.s dialkylamino,
hydroxy, cyano, acetyl, C1.¢ alkylthio, and halo; and n is 0 to 4. Preferably, R®
is selected from the group consisting of C4.3 straight or branched alkyl, C34
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ring are optionally substituted one to four tinmes by
at | east one substituent independently selected from
W b@sgssup consi sting of phenyl, al kyl (preferedi/ys2004/034846
al koxy), hydroxy, al koxy (preferably 1-3 al koxy),
hydr oxyal kyl , oxo, halo, and -Q(CH) C(OR 6 wherein q
is 0Oto 2. R6 is selected f8omthe group consisting of
al kyl (preferably Cl1-3 al kyl), al koxy (preferably
al koxy), and aryl. Preferably, ring Qis a 5-6

cySBaRgr, €3], Mﬁcﬁ{ww@lbﬁnemw%Pgdnglkgramwe oSdch 3(91L I C

heterocycllc rong In sal eteroc 1¢ri

alkylihig, Bn@yela; @ngen isrdty 2l |M03t|pngfer@om,p‘f<? malempxy and nis 1.
b f t
zﬂbg '% Qél%?t el %%'tqgaog%ld% '(igﬁ%@?{ﬁ? 9* ?Y‘ﬁﬁg?ﬂ’e 46 Stigight or
brarmhedHlkylgCo§ cy¢|&swlkyl amdrcw%lk Hi@xvref@?gbly,w |§ seﬂa’lﬁ'ed
X s 0-1; is selected fromthe
froa”roés@pﬁreaﬁsqogﬁls;fgg@ff hwrogeﬂnk@nd a 1113 siaightyor baanichadyalkyl.
Md\é@g?efefi&ff@%m d?é%@} Qis a 5-nmenbered het erocycl ic
S

g su |tute ime. Most preferably, ring Qis

3- hirachRfig setdotet imelepBadentRBirom thelgeotie donsisting of Cy.g
of straight or

strifBh BRBPAERY Iytes e SYRRIS Cgo plkeosyy finglometnyl,

k t
trlﬂw&yegﬁ&koé(ﬂnmd rOanéI%IFW Cit %dl%ﬂglgﬁﬁﬁ roﬂmcg?n?
acetyk {tetlicylthim dindhalo; amdir n; m m 5 with the p?oerbe rtiadad wherRBls 0,

theorﬁrﬁ ﬁqggs:tui[sk{;{téﬁn &leé]go eﬁ( Y afc'fge@g%% sﬁgsﬁug seciected
md‘ePEh?%ﬂ;gﬁrbM the(grauﬁstbagsﬂ@g of:%ﬁéw @?’ﬁgbktyl hyé |yabl

and halo; and n is
alkRsy,u @@rr@nﬁd@qlo aReeferalkly, eaeh R¥issslested drom ﬂm gtoeipgr oup

coRBERIH 65 Skt PBERr SRS AIBATIFASARAY .S

dlaﬁtylzﬁnined cyammetd@wl,gcwalkymm@ shd REloobnbyds 9GHD. andst
2% nched al kyl . Most preferably, R4 is
pr Vggblg is halo e.g., chloro);and ris 1.

The preferred compounds according to this invention are

6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyljthieno[3,2-d]pyrimidin-4(3H)-one;

6-(4-chlorophenyl)-3-{4-[(3S)-3-hydroxypyrrolidin-1-yI]-3-
methoxyphenyljthieno[3,2-d]pyrimidin-4(3H)-one;

6-(4-fluorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl}-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one;

and 6-(4-chlorophenyl)-3-(3-methoxy-4-pyrrolidin-1-ylphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one.
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Each R5 is sel ected i ndependently fromthe group

consi sting of straight or branched al kyl, cycl oal kyl,
waz2@sakisexy, trihal onethyl, trihal omet hoxy, anPCDUSION4/034846

al kyl am no, C di al kyl am no, hydroxy, cyano, acetyl, 1-6

al kylthio, and halo; and r is O to 5 with the proviso

that when r is 0, the ringgQ is substituted one to

four times by at | east one substituent sel ected

i ndependently fromthe group consisting of phenyl,

Th@lrh#t%gﬂféa(%ﬁth%g y, oxo, and halo. Preferably,
eac

I's selected fromthe group consisting of Cl.3

6'(43*3hmf@1’heM)—Mﬁ*ﬁ@ﬁ@‘iﬁ-:ﬁi’mwpﬁ@WI'G‘FWPXV, kvl tn

i h yl, .djial k ' , tyl, t hi o,

el ADoK P RO SO ot or ably. RS s hal o
(€. GertaifdPhPOUNR S Forhbtila (1T ifayRs8ah 'ststebRBR IS rms

according to this Invention are
(e-QSr’(Fwydhawpoptaﬁmpn?OBE_{me[a(SSR)Zmetrinym_er%_p;arz@gr ohay-exhjbit
dt n - C [] in- - Qne;
cis-gras KETPEASROTIE MANHGAC oSt Erblomers hid"
dia$tePeornigis) @xdphturbs o tressel FedneldaEd wihih thetécbpe 6MBe

6- (4-f1 henyl ) - 3- { 4- [ (3f ?) - 3- hyd I'i di n- 1-
pres?t(lténveu%%rg %}E&%ﬁ%ﬁeﬁ invegagpc ,aiqu\{yﬁy; f’gﬁr{g mh\zi&eéﬁégmﬁ@f/of

the@%ﬂ% NS SprRsSSd BY F9rmuiaige Mhgyresovitiserets thgredd
in whitihbasarIn@re chilabgentersiare ih(/SHipd o Gerehirl temposihds of
r?f?red of these is . . .
FO'%]L( a 'rél'i‘l‘@f B ERRAred Bsregioisampers. nLhe Bigsept inyentipmcavers
both tfe RO LY RRAGKbIGR 88 lof o Rl Eoigouhd3HL1ifse, it
Certain conmpounds of Formula (1) may exist 1n
is understodd thatrdompavmas of &ogmula {egnayesxistan tiaitonerie forms

e N T A T
scopRf the present invention. It is to be understood that the present
invention includes all combinations and subsets of the particular groups
defined hereinabove.

It will be appreciated by those skilled in the art that the compounds of
the present invention may also be utilized in the form of a pharmaceutically
acceptable salt, solvate, or physiologically functional derivative thereof (e.g.,
prodrug).

The pharmaceutically acceptable salts of the compounds of Formula 1
include conventional salts formed from pharmaceutically acceptable inorganic
or organic acids or bases as well as quaternary ammonium salts. More
specific examples of suitable acid salts include maleic, hydrochloric,
hydrobromic, sulfuric, phosphoric, nitric, perchloric, fumic, écetic, propionic,
succinic, glycolic, formic, lactic, aleic, tartaric, citric, palmoic, malonic,
hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, fumaric,
toluenesulfonic, methansulfonic (mesylate), naphthaliene-2-sulfonic,
benzenesulfonic, hydroxynaphthoic, hydroiodic, malic, steroic, tannic, and the
like.
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di astereoners) and m xtures of these are included
within the scope of the present invention. The present
WO poossdsen al so covers the individual isonmers PET/UR®04/034846

conmpounds represented by Forrmula (1) as m xtures with

i soners thereof in which one or nore chiral centers

are inverted. Certain conpt@nds of Fornula (I) may be
prepared as regi oi soners. The present invention covers
both the m xture of regioisonmers as well as individua

of PR Tide P Brallc, Wi AT HRSal e praniRRcaly

acctelﬁablehmaysﬁeomefuh irt the prepatdtmnaofcsalitisesefidas ilatﬂesmediates

R e e
acédpthbidasita] Mererdpcliici @ @es of Yhgssie b‘é@lctééﬁs ng)clude

particul ar groups defined herei nabove. wi |
sodippy, dthivmepolagsiuny Seagnedilmsdaluminbm, @atcmmazm N’

G RPPBGIEeRarhis®, B RRERoq Bk PhoRR, RSBt b o

etmmﬁedleeﬁinéat\lemeﬂfylgmmmeo @hﬂgirb&alﬁé efts.onal
derivative thereo )

phaThaé@m olyate” %%b'ﬁ-@g aar@n ﬁﬁer% Qa cpﬁaol%ﬁfp\arme of
stiocHiohefy Forii] $78 SRR TE e BitBure o IR A Esgvent
Sohventsabgsmasoﬁmtdmpie cmm,atlmluae waienwmthanslaéﬂmnol\/@rﬂ
‘ﬁ&em fic exanples of suitable acid salts include
ac €. hydrochl oric, hydrobronmic, sulfuric,

pho?ﬁ@éér‘n?“ H%Hkb@calﬁ%ﬁeﬂﬁélcd Mm}@ aﬁa&é’éd Kerei r][eeff%rs to

propl oni c, succin or mc, lactic,
any ahama@gutlcatly accemalblmﬂeznvatrw oh acc,onlrmitrmmfrthe present
. h l.acetic ut a zoi.c, salicyli f unar,j.c, , .
invBRfolt fBEExATntean Rt i RE 2 piBRpHad of FormUTE () which
upOv@ BEEMEbrSfsT %éﬂibﬁmlcpal*ﬁ@ﬂléﬂﬁ)@mafn@rﬁbp such as a human, is
hydr oxynapht hoi c, hydr0|o ic, malic, steroic, tannic,

capahle of prqvidiag 1@rectly or |nd|rectly) a compound of the present
invention or an active metabolite thereof. See, for example, Burger's

Medicinal Chemistry and Drug Discovery, 5" Edition, Volume 1: Principles

and Practice.

Processes for preparing pharmaceutically acceptable salts, solvates,
and physiologically functional derivatives of the compounds of Formula (I) are
conventional in the art. See, for example, Burger's Medicinal Chemistry and

Drug Discovery, 5" Edition, Volume 1: Principles and Practice.

Specific compounds of Formula (1) include but are not limited those set
forth in Table | and/or those prepared in the examples herein.
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obt ai ni ng the conpounds of the invention and their
pharmaceutically acceptable salts.
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UB& 1y ldalEridmal

i chlorgphenyledt |y or
rmmtlnieanta,md]mrrimidin-
dabl|e2- Burger's
&héthox?bherﬁd}ﬁyr@ﬁdm 3-

prepa
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See, f
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s Yedi ci ngl®

ion, Vol ume

e_not Ilm"ted t hose set forth

-3( H'IYHT l es and
rethoxyphemdinyerelidin-3-
yl henzddte and/ or

t hose

prepared in the exanpl e®Her €i

Cl

| 8+(d-&hlorophenyl)-3-{4-
[(3S)-3-hydroxypyrrolidin-1-
yl]-3-
methoxyphenyl}thieno[3,2-
d]pyrimidin-4(3H)-one

6-(4-fluorophenyl)-3-{4-[(3R)-
3-hydroxypyrrolidin-1-yl}-3-
methoxyphenyl}thieno[3,2-
dpyrimidin-4(3H)-one

6-(4-fluorophenyl)-3-(3-
methoxy-4-pyrrolidin-1-
ylphenyl)thieno[3,2-
dlpyrimidin-4(3H)-one

Cl

6-(4-chlorophenyl)-3-(3-
methoxy-4-pyrrolidin-1-
ylphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one




Tabl e

6- (4- chl or ophenyl ) - 3- { 4-

Exanpl e Structure Nanme No.

wQ kjos@B425met hoxyphenyl } t hi enof 3, 2-
cflpyrimdin-4(3H)-one (3f?)-1-{4-[6-(4-

chl or ophenyl ) - 4-
4H) -y1] -
(3R -1-{4-[6-(4-

oxot hi

chl or ophenyl) - 4-
eno[3 2- c/Ipyrlnldln-

nmet hoxyphenyl 3pyrrol i di n- 3-

[ (3R) - 3- hydroxypyrrolidin-1 -

PCT/US2004/034846

oxot hi eno[ 3, 2-c/ ] pyri m di n-

acetate

3(4H) yI ]-2-

EGTPE

OU_l 1

R T e

enyl )-3-{4- [(3S)-3-hy
nfthnvunhan\/I }f hi nnn[ ’2’ 2. o/

g\ll%'yﬁpyrrol idin-1 -

lovrinmdin-A4(3/

8 7)-on

“6-{4-chlorophenyl)-3-{4-
[(2S)-2-
(hydroxymethyl)pyrrolidin-1-
yl]-3-
methoxyphenyl}thieno[3,2-
dpyrimidin-4(3H)-one

Cl

6-(4-chlorophenyl)-3-{4-
[(BR4R)-3,4-
dihydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-
dlpyrimidin-4(3H)-one

10

6-(4-fluorophenyl)-3-[4-(4-
hydroxypiperidin-1-yl)-3-
methoxyphenyl]thieno[3,2-
d]pyrimidin-4(3H)-one

11

Cl

6-(4-chlorophenyl)-3-{3-
methoxy-4-[(3R)-3-
methoxypyrrolidin-1-
yllphenyl}thieno[3,2-
d]pyrimidin-4(3H)-one

12

ethyl [((3R)-1-{4-[6-(4-
chlorophenyl)-4-
oxothieno[3,2-d]pyrimidin-
3(4H)-yl]-2-
methoxyphenyl}pyrrolidin-3-
yhoxylacetate

13

Ci

6-(4-chlorophenyl)-3-{3-
(hydroxymethyl)-4-[(3R)-3-
hydroxypyrrolidin-1-
yllphenyl}thieno[3,2-
d]pyrimidin-4(3H)-one

14

Cl

6-(4-chlorophenyl)-3-{4-
[(3R)~-3-hydroxypyrrolidin-1-
yl]-3-
methylphenyl}thieno[3,2-
d]pyrimidin-4(3H)-one




6- (4-fl uorophenyl)-3-{4-[(3R)-
3- hydroxypyrrolidin-1-yl]-3- nmethoxyphenyl}thieno[3, 2-
w@ 2qopp4aswi di n- 4(3H) - one 6- (4-fl uorophenyl) - 3- (BET/US2004/034846
met hoxy-4-pyrrolidin-1 - ylphenyl)thieno[ 3, 2-
c/ 1 pyrimdin-4(3H)-one 6-(4-chl orophenyl)-3-(3-
met hoxy-4-pyrrolidin-1 - ylBhenyl)thieno[ 3, 2-
of]pyrinidin-4(3/ /)-onel2 Exanpl e Structure Name No.
6- (4-chl orophenyl )-3-{4- [(2S)-2-

mgc ypyrrorTarn-T_yr -3
E)éﬁet ho ))/S{pfr@%}}é}t h| eno[ 3,2- cflpyrim d| n A?(SH) one 9
(o XA alo 2 I' /I r L2D A0\ 2
154 hydr oxypyrrol |yd|l n- 1- yI ]- -3 mﬁoxy?)'ﬁ‘éﬁf)l ?ﬁhw%‘{%
c/ Jpyti m di n- 4(3V\) one ND luoro-4-{(3R)-3-
cl hydroxypyrrolidin-1-
s N E yllphenyl}thieno[3,2-
\ B dlpyrimidin-4(3H)-one
N
16 K\ o 6-(4-chlorophenyl)-3-(4-
N \) morpholin-4-
Cl 0 ylphenyl)thieno[3,2-
S N dpyrimidin-4(3H)-one
L
>
17 6-(4-chlorophenyl)-3-{4-[3-
N (hydroxymethyl)piperidin-1-
Cl 0 yllphenyl}thieno[3,2-
S N OH| d]pyrimidin-4(3H)-one
L
@
18 OH| 6-(4-chlorophenyl)-3-[4-(4-
O hydroxypiperidin-1-
Cl 0 yl)phenyljthieno[3,2-
s N dlpyrimidin-4(3H)-one
! 7

In the present invention, the compounds of Formula (1),
pharmaceutically acceptable salts, solvates, and physiologically functional
derivatives thereof are believed to have a role in the treatment of depression,
anxiety, obesity and/or diabetes. Compounds of the present invention are
antagonists of MCH R1 and can be used for the treatment of a disease
caused by or attributable to melanin-concentrating hormone. With respect to
the disease and/or condition of obesity, compounds of the invention may
reduce hunger, suppress appetite, control eating, and/or increase energy
expenditure.
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10 6-(4-fluorophenyl)-3-[4-(4-

hydr oxypi peridi n-1-yl)-3- et hoxyphenyl]thieno[ 3, 2-
w®@gdopw42sidi n- 4(3H) - one 11 6- (4-chl orophenyl) - 3P¢BUS2004/034846

nmet hoxy-4-[ (3R) - 3- nmet hoxypyrrolidin-1 -

yl ] phenyl }thi eno[3,2- c/]pyrimdin-4(3H)-one 12 o

ethyl [((3R)-1-{4-[6-(4- ctorophenyl)-4-

oxot hieno[ 3, 2-c/] pyrimdin- 3(4H) -yl ]-2-

met hoxyphenyl } pyrrolidi n-3- yl)oxy]acetate 13

ﬁyé f‘gﬁ%ﬂ f oﬁﬁ@?ﬂﬁésléi_t{n%len@lﬁﬁgi %M%enokédéf&(tﬁg)tfe%’tment

of seqqmlrcponqunmmﬁeaﬂ&s Mh@ddbeﬂﬂyodmmmwla)epﬁes{sdon (eg.,
e RO PRI o SO AT Amdely s Lcheasgment
cormpfsPs theSitep &f witiffaRing a therapeutically effective amount of the
compound of Formula (1), a salt, solvate, or physiologically functional
derivative thereof to a mammal, preferably a human. Such treatment can also
comprise the step of administering a therapeutically effective amount of a
pharmaceutical composition containing a compound of Formula (1), a salt,
solvate, or physiologically functional derivative thereof to a mammal,
preferably a human. As used herein, the term “treatment” refers to alleviating
the specified condition, eliminating or reducing one or more symptoms of the
condition, slowing or eliminating the progression of the condition, and
preventing or delaying the reoccurrence of the condition in a previously
afflicted or diagnosed patient or subject.

As used herein, the term “therapeutically effective amount” means an
amount of a compound of Formula (I) which is sufficient, in the subject to
which it is administered, to elicit the biological or medical response of a cell
culture, tissue, system, animal (including human) that is being sought, for
instance, by a researcher or clinician.

While it is possible that, for use in therapy, a therapeutically effective
amount of a compound of Formula (1), a salt, solvate, or functional derivative
thereof may be administered as the raw chemical, it is typically presented as
the active ingredient of a pharmaceutical composition (or formulation).
Accordingly, the invention further provides a pharmaceutical composition
comprising a compound of Formula (I), a pharmaceutically acceptable salt,
solvate, or physiologically functional derivative thereof. The pharmaceutical
composition may further comprise one or more pharmaceutically acceptable
carriers, diluents, and/or excipients. The carrier(s), diluent(s), and/or
excipient(s) must be acceptable in the sense of being compatible with the
other ingredients of the composition and not deleterious to the recipient

thereof.
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No. 15 6-(4-chl orophenyl)-3-{3- fluoro-4-[(3ft)-3-
hydr oxypyrrolidin-1 - yl]phenyl}thieno[3, 2-

w@ dpygoisasidi n- 4(3H) - one 16 6- (4-chl orophenyl ) - SPCHUS2004/034846
nmor phol i n-4- yl phenyl )t hi eno[ 3, 2-
c/]pyrimdin-4(3H)-one 17 6-(4-chl orophenyl)-3-{4-][3-
(hydr oxynet hyl ) pi peri di n-i15 vyi] phenyl }thi eno[ 3, 2-
c(]pyrimdin-4(3H)-one 18 6-(4-chl orophenyl)-3-[4-(4-
hydroxypiperidin 1- yl)phenyl]thienof 3, 2-

c QpF"hb é&tf&éﬁéoﬁm&?ﬁné‘ n’i%foe?rgﬁés%'ﬁied VEt 488 dripe

corrpou or nu ceut | ca y acceptabl e
corstalrirsg asaredeieanlnealramquhrytsofcaod]ge dragriedieindipet upibdbse. Such a

o e Sy PAEBRSLBRoRGHhaGhe Bl Gyl oril

(1), 4irRRYISS a &%Wn%éﬁ‘t%ﬂif atcaépifé'b%s%ﬂ édl\)éﬁ@td)l%hy%fcﬁoglcal
ant agonl sts of can be used fo

functienglrdarivagve éhe;reg’i:)@w fml@@ooftg/tr@ramutmaﬂw eﬁecte/et dose

(e BoBe SRR IR hRA AP EROS e e RRTSAnborps o
a diveretirnedd dthieve the desired therapeutically effective dose. Preferred
unit dosage formulations are those containing a daily dose or sub-dose, as
herein above recited, or an appropriate fraction thereof, of an active
ingredient. Furthermore, such pharmaceutical compositions may be prepared
by any of the methods well known in the pharmacy art.

The precise therapeutically effective amount of the compounds of
Formula (1), as well as salts, solvates, functional derivatives thereof, will
depend on a number of factors including, but not limited to, the age and
weight of the subject being treated, the precise disorder requiring treatment
and its severity, the nature of the formulation, and the route of administration,
and will ultimately be at the discretion of the attendant physician or
veterinarian. Typically, the compound of Formula (I) (or a salt, solvate,
functional derivative thereof) will be given for treatment in the range of about
0.001 mg/kg to about 30 mg/kg body weight of recipient (animal) per day and
more usually in the range of about 0.01 mg/kg to about 20 mg/kg body weight
per day. In general, acceptable daily dosages, may be from about 0.1 mg/day
to about 3000 mg/day, and preferably from about 0.1 mg/day to about 2000
mg/day. Unit doses will normally be administered once or more than once per
day, preferably about 1 to about 4 times per day.

Pharmaceutical compositions may be adapted for administration by
any appropriate route, for example,) by the oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual, or
transdermal), vaginal or parenteral (including subcutaneous, inframuscular,
intravenous or intradermal) route. Such compositions may be prepared by
any method known in the art of pharmacy, for example, by bringing into
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reduce hunger, suppress appetite, control eating,

and/ or increase energy expenditure. 14 Accordingly, the
w@e@soms4i nventi on provi des nmet hods for the trReEt/DEI004/034846

of several conditions or diseases such as obesity,

di abetes, depression (eg., nmajor depression and/or

bi pol ar di sorder), and/or &@xiety. Such treatnent

conprises the step of adm nistering a therapeutically

effecti ve anount of the compound of Fornula (1), a

as%néhoﬁmevéétﬁe l@%rfeﬁm WithQBk Crligr éguﬂﬁd%rﬁgéa) and/or

derivative ther a manme fera a hunman.
excﬁptelmt(s) e@ralmadmioistratibe ds Umqbpresferreue step of

terln t her i cal ef fecti ve anpun]
ohapear P EaeSopoE o1 b Buerishmay be WeRmnth ghe o
mdré rn@SH'—t@xk'ﬁharﬁa%éhﬁeall?@c&éb%bl@fng?&}' shia! 1t Gﬁt‘iddélly other
functional derivative thereof to a manmal, preferably

activehamtixproliferative agpaise fformibet pharmaceuticahsnmpasiion: s

Tob8 B E-REOLeH 16 BRE61E B0 a5 i B A S5

sush agitingseotaught M RemintBoh’s PHrABIceBfidlScindeBYFourteenth
condi tion, and preventing or del E%Ff t he reoccurrence
fHy

Ediion).H¥apaging s dier Joha oowrsMa lishiag G-, (1970) or
Ph%hﬂ%&?tﬁ:% B%[ngm:opp aittPbRfg Defls %5&4}% g:bﬁ&m EBfﬁPhg; m

er apeu | cCa ective am)un ans anoun
edited bypmsetietdl., Embmuyaquamm& Wilkirs, $1995)ci ent, in the

subject to which it is adm nist eI|C|tth
bi obemawy&seﬁ%%ac\e\é%me @ngs whith can ke pged as

apbl*o?ﬁlb\% té%%ﬁfﬁte%&@hgbélﬂéh%’h@m%mmh bfis being

, i nst ance researcher or I ni ci an.
adWﬂISféatllCtn insluglessi bl e that for use in therapy, a

th tically effecti t of
For ROPRYpy-cegts Sxamiles balime. Bt Rin BB Berbotl Pl

c:tﬂi@ﬁélaofun‘i@r}b 88d as\arbERbAE Qélﬁ%nﬂhﬁtrlb%@hem cal, it is
typically presented as the active ingredient of a

phaatkatwaingcagents repxasiples mojude, fooit areg Aot lonited to, ammonia

solution, ammonium carbonate, diethanolamine, monoethanolamine,
potassium hydroxide, sodium borate, sodium carbonate, sodium hydroxide,
triethanolamine, and trolamine;

adsorbents, examples include but are not limited to powdered cellulose
and activated charcoal;

aerosol propellants, examples include, but are not limited to, carbon
dioxide, CClyF2, F2CIC- CCIF2 and CCIF3;

air displacement agents, examples include, but are not limited to,
nitrogen and argon;

antifungal preservatives, examples include, but are not limited to,
benzoic acid, butylparaben, ethylparaben, methylparaben, propylparaben, and
sodium benzoate;

antimicrobial preservatives, examples include, but are not limited to,

benzalkonium chloride, benzethonium chloride, benzyl alcohol,
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Accordingly, the invention further provides a
phar maceuti cal conposition conprising a conpound of

wo-0s0s241 1), a pharnaceutically acceptabl e saP€T/US2004/034846

sol vate, or physiologically functional derivative

t hereof. The pharnmaceutical conposition may further
conprise one or nore pharngteutically acceptable
carriers, diluents, and/or excipients. The carrier(s),
di l uent(s), and/or excipient(s) nust be acceptable in

S i Wb i)t
cotREARIA cHloripe) PRORARANIbRaNt), Photfei ool s 1o
pherimesmirici réinatet had doimekésdthar maceut i cal conposi tions

e e Va o 958 P H0 GRS Do i
asERPR peERCE DOl ARAERIsRIC? HhRRERRTN Ry bliene,
hypaphospbong acigfmoneibégyceadl] prapyt galiatb) sodiat ascorbate,
sodizSeites o ki e s MRy A and e Pt plabisultse:

dos@inﬁingerﬁ?teglébs, ?&gnﬁ)pléslmbydagbuf@&et hdtl IPnitdd fo, BRscRe

forms mg e admnistered at a given tine to achieve
polymersiastuieliand syaiheticirabibery pelyaeriates, priypwetmansgser r ed

o WO & 0 latio hose containing a daily
silicpes %ff%ggqﬁgéé@édgbj%@g%ﬁ%%we recited, or an
appb@driryt £gdritecéxampled tichade, bRft adé natlimited itd\ gt dsstoim.

Furt hernore, such pharmaceutical conpositions may be
metardiospBaten potaspiuin phesphzieHperokasic, sediin acetataeSodium
: [ g T ' . utically effective
C'trgtrfbg%nis o?@"%’haéldc%rfi%oun ﬂsrg%fd'@gjrr%u%e’a (1), as well as

sal tarryisglageniss examnpids inoladedent argtnot dimitedetioe ataciaisytup,

depend on a nunber, of factors including, but not

arofmaHC YEUR AroMAlC AR RETREPYHP. BP0 %/ HRLPROTCHH R
sy HOSR, illBE' 3ot S R B S Togfr
chlpdde injedtiocnd andibsctariastatic water for injegtion;mat el y be at the
di Sgi;eeléiir?gp agcfzntts,h gxgr%tpleers]qr%]bdg,% iacria%rcl)t fifited to, edetate

disodium and edetic acid;

colorants, examples include, but are not limited to, FD & C Red No. 3,
FD & C Red No. 20, FD & C Yellow No. 6, FD & C Blue No. 2, FD & C Green
No. 5, FD & C Orange No. 5, FD & C Red No. 8, caramel, and ferric oxide
red;

clarifying agents, examples include, but are not limited to, bentonite;

emulsifying agents, examples include, but are not limited to, acacia,
cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan
monooleate, and polyethylene 50 stearate;

encapsulating agents, examples include, but are not limited to, gelatin
and cellulose acetate phthalate;

flavorants, examples include, but are not limited to, anise oil, cinnamon

oil, cocoa, menthol, orange oil, peppermint oil, and vanillin;
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veterinarian. Typically, the conpound of Formula (1)
(or a salt, solvate, functional derivative thereof)

wowdos/oks4gi ven for treatnment in the range of aROLIUS2004/034846

0.001 ng/ kg to about 30 ng/ kg body wei ght of recipient
(animal) per day and nore usually in the range of
about 0.01 ng/kg to about 9 ny/ kg body wei ght per
day. n general, acceptable daily dosages, may be from
about 0.1 ng/day to about 3000 ng/day, and preferably

f r PR BBk ka2 ch e BAEr BRI opfdalih, doses
'y Bea B

wi norrm m ni st éred once or han once
prqutemagdycquarﬁcésanbiltgal about 1 to about 4 t| nes per day.

Phay maceuti cal , conpositions may pe ad
O ACRR s AP S DR GIR: BuEATehidiies O Cegipptol
an@bh&@ﬁnora| (i ncluding buccal or sublingual), recta
nasal, topical (including buccal, sublingual, or
t r a0 exapipjes ma@ad&abubarepmtélm»’eaobﬂo grachisdil, rrgineral oil,
sub utanﬁg ntra l.ar, venous or

ol if RERPAEST sesate Olaztd Baidr oons may be pr epar ed

by %Ym@ﬁﬂtﬁ%sk@%\ﬂﬁplés ihBledar butdretinifed tof Riholin,
exanp by bri ngi ng i ntol6 association the active

hydrﬁgh@@|oetﬁme\mt,tnolyetayleaerglm04 sintment, ipateciatym, dydraghilic
pe@j&id% SDhi eslamtncx’ém ?Jrfth{e‘?q‘t' A b osséwgrger%brﬁﬁr%n'i ed.

nore conp I’'nvention gsent

Wi t bemateation emfaewcem(ttansl demtat tetizary), les@hhple@mlnxtea!bhje
red| ents and opti onal ot her acti

I
areLp linytes! tog m%\qhver%@ft@¥yhy9r¢>ef Acohalsprabraisd ol cal
un%ﬁ%@é&i ?étﬁ/‘alcgllikﬂé S0FRE3 bk Uﬂgﬁtuﬁt@d tfﬁ’rt e%tﬁ’rléted or

pl'ying tech niques 1n 0S€
unsaillfgt&d dmaRmxyh(gamd‘sseﬁmrtlahclts,npihoaphand)& deasatlves

Fourieenth Editio Mana Edj tor, John E. Hoover,
Fi%?g gﬂiB?“%lar%ld@ﬁ gth? ?Ofk?g qflda'l"l‘?ﬂ?‘@eutl cal Dosage
FOVﬁIa@ﬂéfz@’sU Gx%bl%h&lu@ésblﬁ@re(r@t %M?te@‘ibt Hi%ﬂ)yl pﬁﬂ"ldl&@
by Ansel et at., yW l'tTams & Wlkins, ("9

anadcghyeeriny used phar rmceut ical ingredients whi ch can be
usegolegnts, examples include, but are not limited to, alcohol, corn oil,

cottonseed oil, glycerin, isopropyl alcohol, mineral oil, oleic acid, peanut oil,
purified water, water for injection, sterile water for injection, and sterile water
for irrigation; |

stiffening agents, examples include, but are not limited to, cetyl alcohol,
cetyl esters wax, microcrystalline wax, paraffin, stearyl alcohol, white wax and
yellow wax;

suppository bases, examples include, but are not limited to, cocoa
butter and polyethylene glycols (mixtures);

surfactants, examples include, but are not limited to, benzalkonium
chloride, nonoxynol 10, oxtoxynol 9, polysorbate 80, sodium lauryl sulfate,
and sorbitan monopalmitate;

suspending agents, examples include, but are not limited to, agar,

bentonite, carbomers, carboxymethylcellulose sodium, hydroxyethyl cellulose,



10

15

20

25

30

appropriate to fornulate the conposition for its
i ntended route of adm nistration include: acidifying
wag@avgs4sexanpl es i nclude, but are not |im tedP@DUS2004/034846

acetic acid, citric acid, fumaric acid, hydrochloric

acid, and nitric acid; alkalinizing agents, exanples
include, but are not limtegg to, ammonia sol ution,
ammoni um car bonat e, di et hanol am ne, nonoet hanol am ne,

pot assi um hydr oxi de, sodi um borate, sodi um carbonat e,

hyggagégpgaédr}gr géﬁ’dﬁbé@ rrﬁdrbﬁré?ﬁﬁyg'rﬁ‘%ﬂhyﬁceu%%et k@bﬁﬁ” ne.

exanpl’es”| are not frm'ted to
m@tby&ldeillddsedmgﬂmmamimﬁgwmt ed charcoal; aerosol
propell nt.s, exa cI ude, t are ted to,
car BYFE ’BQQ@QF””&?XWP l@pl@decgytpargd}p °a|r

asphRAhac 8eRIMbs GMicTin, ﬁiia'fHﬁi’tb??ﬁb&%h’@'?h/cgwsa@éﬁaméodlum

imted to, nitrogen and arg ant | fungal
sophitebanchsucrese; exanpl es i ncl ude, but are not linited

i L A R N SR VR
m@gﬁesmrﬁrs@éarate pi@sRe vati ves, exarrpl es include, but are
not limted to, benzal koni um chl ori de, benzet honi um

chi &ablatbingers: gxampleshiriuge, byt glepyatilimitad e, aracai aginic
off Rl ook NG boaiBh K A ISR B3, ethviceliiape,

getatlamuhuad dludsed enethyltelulese) giovidomet add pwegelatinized @tarch
e ARl o oS v

diTERROEA LR Eﬁ?érfﬂateﬂf Yn' I %é@h%&jrﬁ@@nﬁ%}c?%iﬁ%@f\é? and

sodi um bi s I'te
celilddSeJ,rpcrmi@‘edswllﬂiOSe preCIpltated calcium carbonate, sodium

carbonate, sodium phosphate, sorbitol, and starch:

tablet coating agents, examples include, but are not limited to, liquid
glucose, hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl
methylcellulose, methylcellulose, ethylcellulose, cellulose acetate phthalate,
and shellac;

tablet direct compression excipients, example include, but are not
limited to, dibasic calcium phosphate;

tablet disintegrants, examples include, but are not limited to, alginic
acid, carboxymethylcellulose calcium, microcrystalline cellulose, polacrillin
potassium, sodium alginate, sodium starch glycollate, and starch;

tablet glidants, examples include, but are not limited to, colloidal silica,
corn starch and talc;

tablet lubricants, examples include, but are not limited to, calcium
stearate, magnesium stearate, mineral oil, stearic acid, and zinc stearate;

tablet/capsule opaquants, examples include, but are not limited to,

titanium dioxide;

tablet polishing agents, examples include, but are not limited to,
carnuba wax and white wax;
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bi nding materials, exanples include, but are not
limted to, block polyners, natural and synthetic
WO pibee254pol yacryl at es, pol yuret hanes, sili coneGT/HSIH04/034846
styrene-but adi ene copol yners; buffering agents,
exanpl es include, but are not Iimted to, potassium
met aphosphat e, potassi um pl2fsphat e nonobasi c, sodi um
acetate, sodiumcitrate anhydrous, and sodiumcitrate
di hydrate; carrying agents, exanples include, but are

not thidkbhil ddonts @@inthley NéRide2 bRl B RoHhitéy 16 bREBHAS,

elixir, chérry syrup, cocoa syrup, orange syrup,
ceixha@qh%and paraffiny neral oil, peanut oil, sesanme oil,

d ' Iy d
paciBpleRRERpR s SRR qsﬁ‘ﬁhlﬁhfeeﬁw e ot 0 degeone.and
sogitaehisidencl ude, but are not limted to, edetate

di sodi um_and edetic acid; colorants, exanpl es i ncl ude,
but VAFeOSHBINGRARINERgEs!S, PRARIPERSGIUNS, bat armnet Imirtito,

o, S0 e Mg, © ©

me&whwﬂhlosenﬂmﬂdome Ssaddiurdalginate, ahd i bﬁgtrﬁgmat S,
[imte bentonlte

r@?lﬁ}g :?g'%l’él d%’ﬁ(é‘r?’u a"ﬁghuggt bulargqot 'Hllﬁeda"ioe not
hég‘té’ﬂéc%‘étﬁﬁené‘%ﬁﬁéé%an&efe‘&ﬁﬁiﬁ ?&&/ethg/?éb s&bﬁ&nﬂb ooleate

cer monost ear at e t AN NDNOoI eat &
padyaxyptiienengorbitel Honsoleates taad pmiymg@ttth)&damm gtezgatet s,

R g i e INGRICENENE LR
thé 'ftiﬁh\ldﬁdlsb#éte @hftﬁ %lgbh |g$; ?ﬁ?@ébé% lcbreélgiss Slrl)ﬁﬁn enﬁhlfﬁﬁﬁg‘)@ams,
Wh?laﬁ,i ge;:lg @gaug%@f@m @ancbfg mhala’ﬁs;plngou@lenagmsaomtments
perbr@l ESﬁjds, %wéié—éflgg&l\/g tongue tapes (or sheets), powders, sprays,
syrups, suppositories, suspensions, tablets, capsules, and tinctures. Tablets,
capsules, granules, and powders are preferred. Tablets and capsules are
most preferred. Ways of preparing these discrete units are well-known in the
formulation arts.

In accordance with another aspect of the invention there is also
provided a process for the preparation of a pharmaceutical composition
including admixing a compound of Formula (1), its salt, solvate, or functional
derivative thereof with one or more pharmaceutically acceptable carriers,
diluents, and /or excipients.

Pharmaceutical compositions adapted for oral administration may be
presented as discrete units such as capsules (including soft gelatin capsules,
hard gelatin capsules, and capsules made from other polymers such as
hydroxypropylmethylcellulose) or tablets; powders or granules; solutions,
emulsions, or suspensions in aqueous or non-aqueous liquids; edible foams
or whips; or oil-in-water liquid emulsions or water-in-oil emulsions. For
instance, for oral administration in the form of a tablet or capsule (e.g., hard,

soft, elastic, gelatinous and/or non-gelatinous), the active drug component
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propyl ene glycol, and sorbitol; |evigating agents,
exanpl es include, but are not limted to, mneral oi

w@easgiapeerin, oils, exanpl es include, but arePCDUS2004/034846

limted to, arachis oil, mneral oil, olive oil,
peanut oil, sesane oil, and vegetable oil; ointnent
bases, exanples include, gt are not limted to,

| anol i n, hydrophilic ointnent, polyethylene glycol
oi ntnent, petrolatum hydrophilic petrolatum white

carPhe't ﬁned”\ﬁ'tlk Wcﬁbp%Gfx%xic%rﬁﬁﬁﬁutﬁllgrac%?fdﬁé‘fn'ert
penetration enhancers (trans dermal deltvery),
carﬂeasmdheas ethanot] @lydanol, aaden andlthedikedPowdens ahgripaxed

| d | i ed t t
by PRy ormRGTEE e 80 GAtla b B iR U TR R er s
simAaky E@ﬁﬁl‘iﬁnefed%}%h{éc%ﬁh@& d@rﬁé‘ﬁ ARFYAd &n 2aibls carbohydrate

essential oils, phosphatidyl derivatives, cephalin
as tfelr@amale starciesr manhitok  Flavotn@preservatieaopaque,

d b l[imted
disfeySiig a1 PR ARG AERRE 8 akd Eal Sl BPrBRtont | mcenpl es
I ncCHPsuleHke ﬁra@ertsy pleparihg® p@WdéH Bixee, amésbrnueld
cottonseed oil cerin, Irsopro al cohol , m neral
abaye, ang|fdling fepmgd %ﬁﬁmndﬁpf nowei)aﬂn@umatea?hs vialidants gpd
lub\b{gﬂe@‘ét L?cfh asc‘EgldeJgﬁ e al%,f apﬁéﬁﬁfn' &?ara@é‘dcaﬁélﬁﬁi $tBarate

rrrigation, agen

or sTdiidI pulyaethtalehe glycohoan Iblemddadi ﬁodhe (pether a:hlxmine befaretilyé
ters wax

crocrystall araff n, st I
f'”'%g EBRRLION i} F@"\X%&ra Re °§2§IPFU3N} i4%79a e
I
cal&ﬁg{@é %néﬁc+ﬁ%lurﬁy00?6%t8%n él§6 8%&1% tS% ?O\RM'\ er

yet ene g m xtures); surfactants,
avaalmbl‘nm ebtherméedidement whendhe aapkuleiis mgetsdaed benzal kon| um

Moreover, when desired or necessary, suitable binders, lubricants,
disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include starch, gelatin, natural sugars such as
glucose or beta-lactose, corn sweeteners, natural and synthetic gums such as
acacia, tragacanth or sodium alginate, cellulosic polymers (e.g., hydrogels
(HPMC, HPC, PVA), and the like), carboxymethylcellulose, polyethylene
glycol, waxes, polyvinylpyrrolidone, and the like. Lubricants used in these
dosage forms include sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators (disintegrants) include, without limitation, starch, methyl
cellulose, agar, bentonite, xanthan gum, and the like.

Tablets are formulated, for example, by preparing a powder mixture,
granulating or slugging, adding a lubricant and disintegrant and pressing into
tablets. A powder mixture is prepared by mixing the compound, suitably
comminuted, with a diluent or base as described above, and optionally, with a
binder such as carboxymethylcellulose, an aliginate, gelatin, or polyvinyl
pyrrolidone, a solution retardant such as paraffin, a resorption accelerator

such as a quaternary salt and/or an absorption agent such as bentonite,
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chl ori de, nonoxynol 10, oxtoxynol 9, polysorbate 80,

sodium lauryl sulfate, and sorbitan nonopal mtate;
wGaoepesdistng agents, exanpl es include, but are POL/US2004/034846

limted to, agar, bentonite, carboners,

car boxynet hyl cel | ul ose sodi um hydroxyet hyl

cel l ul ose, 19 hydroxypropyl22el | ul ose, hydroxypropyl

nmet hyl cel |l ul ose, kaolin, nethylcellul ose, tragacanth,

and veegunm sweetening agents, exanples include, but

kaé!fr?or”(%al'cldﬁ gﬁgsbﬁ’atea opfcﬁﬁﬁ‘er HEXE S bd Byé?rﬁ.fdté‘d by

manni t ol pylene glyc sacc arl n sodi
weﬁmgmvltlmla buamr &wzhmsa syttmblsarcrapasteaabedmmspnmmpl es
m st ear at e

solyfigng 6f corliteif of pBPmsstcheBalsprnd RARER HEBIALA SBieen. As

an ftbridtivbte @rémjlaﬁﬁg?cthé po@Jd@k Migud& tln be run through the tablet
car boxynet hyl cel ose sodi um conpressi bl e sugar,

maghing anrd the tesult iy snperfectly fomued sigsdwelsen into granules. The
f

ordf YRS MR Bt MRRE AR IRE AR G RIng bR .
mermts dfitine bdditibn,of it acid,ad stearatphediptas @r nkinetal Bil. The
actose, mannitol, mcrocrystalline cellul ose,

'Ubﬁ'SﬁT@é’rr@B‘ el 1p Hnery somﬁr%ﬁﬁll@f@t abletzl £hamosnaisestas the
pres%t%gﬁ gﬂbﬁ%:‘?%ﬁﬁ%o 5O EbMBRRORRA &ltfee &R/Pigt lﬂisrt G@d?l‘i'% and

tabl et coating agents, exarrp es I'nc
corapeesset |h110mabmﬂs dtrectlyl witihaltgairegp eoudly dne gyariuigting or

UGB EEF oyl OBt fastie £05ting Fonsilite 6ok sealing
coStfISHeNSE, RESAF PR IORDBIynddtE mfér'iea %e. glt ahbRiC anda

di rect conpression ex0|p|ents exanpl e i ncl'ude,
polighecoating ofrwaxcgan de pidvided.c Dyastufismthbe phded: 10 thasieet

co%kmsds%gqqﬁfr@tu?sh S%n@nt%smt'd?)%gagse but are not |imted

The drug may be dissolved or dispersed in a volatile liquid such as
water or ethanol and sprayed onto nonpareil beads. A binder such as
sucrose, polyvinylpyrollidone, hydroxypropylmethylcellulose, or the like may
be used. After at least one coating, protective coat(s) of a polymer such as
hydroxypropylmethylcellulose may be applied and/or a sustained or delayed
release coating(s) may be applied. Such coated beads may optionally be
compressed into tablets or filled into capsules.

Oral fluids such as solution, syrups and elixirs can be prepared in
dosage unit form so that a given quantity contains a predetermined amount of
active ingredient. Syrups can be prepared by dissolving the compound in a
suitably flavored agueous solution, while elixirs are prepared through the use
of a non-toxic alcoholic vehicle. Suspensions can be formulated by dispersing
the compound in a non-toxic vehicle. Solubilizers and emulsifiers such as
ethoxylated isostearyl alcohols and polyoxy ethylene sorbitol ethers,
preservatives, flavor additive such as peppermint oil or natural sweeteners or

saccharin or other artificial sweeteners, and the like can also be added.
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aci d, carboxynethyl cellul ose calcium mcrocrystalline

cellul ose, polacrillin potassium sodium al gi nate,
waeoasmsst ar ch gl ycol late, and starch; tabl et PECT/US2008034846

exanpl es include, but are not limted to, coll oidal

silica, corn starch and talc; tablet |ubricants,

exanpl es include, but are P8t limted to, calcium

stearate, nagnesium stearate, mneral oil, stearic

aci d, and zinc stearate; tablet/capsul e opaguants,

exagph tﬂgﬁ({) o po‘lkj) lﬁ)l%ﬁuiéﬂohgcfoF ?ra! Ebﬁﬁ‘rﬂbﬁ‘é'ﬁon can

d|0X|de ng agents, exanples I nclude,
be hsmprtmrmapaulatedn Thel composmomdaa alex bamtepﬂneddomalpag or
es include, but. are

susthir (B el R xSRI by Capilis of Smpstidpatiniiate

mdt@malGh plyees! Waxcaeimal ke, ITHel stiipolitd ofFErmidh (1)dEnt A80
to, dextrose and sodi um chloride; viscosity increasing

bea@éﬁpgrat@dm’eplae@ndyc pwrfer, iamd/errtengue taperorenlation for

sl oot oBFRARAA FRBRARAE; el dosgap forms may bo

taklwv\jvmberthodi walen) gi nate, and tragacanth; and wetting
agents, exanples include, bhut are not i nited to,

hepf\iditionaliv therrreseyic vartion comrisesra copwopad i keranula
t n V. I
%%gfgl %A\t/é(;fe BPéﬁ)gé @ogf&% g:ﬁé\ds Ve rtlg tﬁé%g* in %pmblnatlon
w1thmi leasﬂt tme)btrmimpacﬂsr mlemted ftdra thergroap tconelstm@rmf mlkeast
units sug rosol s, re ns,

ong Sgarted Bl £oeatng Anesitinfpbetediic o grasaliaone. andior
metRr i rﬂ h9§8ﬁ¥nsnbﬁ‘h§ﬁ@%trt%no§é]bfd§“§’ Iﬁ%?ﬁﬁjlalo'e{‘&&ﬁ%ﬁnd of

peroral Solids, quick-dissolve tongue tapes (or

Fognule @),,a paﬁmlmtes pr @pyslobgm,abiun@mp&ﬂ)detlmh\&thereof may
be.slcﬁﬁlg’ns' UWth a% ?eas? one sp ies ?or th nf]rleét'n%r%tucgfegbesny selected
from the gré)up of human ciliary neurotrophic factor, a CB-1 antagonist or
inverse agonist (such as rimonabant), a neurotransmitter reuptake inhibitor
(such as sibutramine, bupropion, or bupropion HCI), a lipase inhibitor (such as
orlistat), an MC4R agonist, a 5-HT2c¢ agonist, a ghrelin receptor antagonist, a
CCK-A receptor agonist, an NPY Y1 antagonist, PYY3s3 and a PPAR
activator.

Compounds of Formula (1), as well as salts, solvates, and physiological
functional derivatives thereof are conveniently prepared in accordance with
the reaction schemes and/or processes outlined or described herein.

As will be apparent to those skilled in the art, in the processes
described below for the preparation of compounds of Formula (1), certain
intermediates, may be in the form of pharmaceutically salts, solvates or
physiologically functional derivatives of the compound. With respect to any
intermediate employed in the process of preparing compounds of Formula (1),
the terms or identifiers have the same meanings as noted above with respect
to compounds of Formula (I). In general, processes for preparing

pharmaceutically acceptable salts, solvates and physiologically functional



10

15

capsul es, granules, and powders are preferred. Tablets
and capsul es are nost preferred. Ways of preparing

WO bwsiosdisscrete units are well -known in the forPOTIUSLNEB4846

arts. n accordance with anot her aspect of the
invention there is also provided a process for the
preparation of a pharnmaceug4cal conposition including
adm xi ng a compound of Forrmula (I), its salt, solvate,
or functional derivative thereof with one or nore
cept rher / or
oY ER S b fipdaRraRl e S e ePocchs MABKharRE
phamadcadically atceptalle saity, MVapmeesaeﬂt WSEﬂogicalduactaonah ts

defistyegar S6 owaputieet Famtledfare dimianand FErPyfitsiow.
Un%sﬂﬁéﬁw%%fht@é MQOWPR*—’W HC&hd Hbe,sa% defined in

tabl ets; powders or granul es; sofu{lons emul si ons, or

Formslpe(hsion Al of thesprosessesenuroaratediberain! i qui ds; edi bl e
foans or whips; or oil-in-water |iquid emul si ons or
wat er-in-oil emulsions. For instance, for oral

admrnu§tdcﬂh,bwhdsrbft#&nmé g)Whe@elh"ﬁﬂ 8thyafo fHiySe
e

t
prqfﬂﬂ'ig‘é bNd??‘FﬂﬂE‘s‘?ffart ARl "géto;f ”% knousﬁgﬂmm&i'?‘\e gater of

Formuoti (me)de;retn Rnis o}@Ia]ky]on tOXI C phar maceuti cal A
acceptable inert carrier such as ethanol, glycerol,
water, and the |ike. Powders are prepared by
conmi nut| ng the co und to a suitabl®e ne size and
m Xi ng? | comm nut eg aRmdceut i cal
carrier s at —as, for
exanple, s avefi ng, preservative,
opaque, di spersing amd col ori’ng aggpt or dye can al so
be present. Capsul es &Me,made by [ep&rl ng a powder
m xture as descriped above, and f )I ing fornmed gelatin
and/ or non-gel ati nous sheaths. didants and

| ubricants, such as colloidal siliga, falc, nagnesium
stearate, calcium stearate N Q
5
(R, S N

\ N/)\R4 ®
0
Compounds of Formula (l) can also be prepared by an amide coupling
of the corresponding amino acid (Formula IV) and the desired aniline
(Formula I1) in a solvent, such as methylene chloride, with amide coupling
agents such as EDCI (1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide

hydrochloride), followed by cyclization in refluxing carboxylic acids (IVa), such
as formic acid.



or solid polyethylene glycol can be added to the

powder m xture before the filling operation. A
waele@snsxsgr ati ng or sol ubilizing agent such as PCT/US2004/034846

agar-agar, cal cium carbonate or sodi um carbonate can

al so be added to inprove the availability of the

medi canment when the capsul @5i s i ngested. Moreover,

when desired or necessary, suitable binders,

| ubricants, disintegrating agents and col ori ng agents
can al so be ingprporated intotke m xture. Suitable
|Qgers |ncgud st arch, gelaﬁi%ﬁ)natural sugars such
é or|"be®d- hactoL o sweet eners, natura
and s et\ ns S acaci a, tragacanth or

sodi um al gi nat e, *cel I'él'osi cpol yners (e.g., hydrogels
(HPMC, HPC, PVA), and the Ilké)

carboxynetﬁv cel | ul ose, ﬂ@lyethylene gl ycol , waxes,

pol yvi nyl pyrrol i done, and the I|ike. Lubrlcants used in

t hese dosage forns i de sadi um ol eate, sodi um
stearate, nagnesi umNsQe r at @,,U\sodl um benzoate, sodi um@

acet ate, u i ke. DlSI nt egQr at

o Wy S | ude mmﬁ HR?W 2 3

e |l ul Bse, @@ r, bentonite, xafthxm<g ggnd
the Ti ke. Taib*lzets aré formul at ed, for exanple,N

prepari ng SY}powder m xture, gr anul at i ng or sl uggi ng,
adding a lubricant and di sintegrant and pressing into
tablets. A powder m xture is prepared by m xing the
conpound, suitably comm nuted, with a diluent or base
as descri bed above, and opti onal | y, with a binder such
taf Fiaseula) (Ip ey aiso beipsepates, bygesastion of ar

5 CO&%&W%IFOQ%P(&Q%OM a solution retardant such as

10

15

tion accel erator such as a
quat ernary salt and/or an absorpt} agent such as
bentonite, 22 kaolin or dicalci um,\phps hate. Thg powder

m xture can be granuated by (@& th a binder such
as a syrup, starch past wj muci | age or sol utions
of cellulosic or \¥ rl/é\'k r(lkgl s and forcing

t hrough a screen. n

(Va)

S

with a compound capable of introducing the group ,and Tis a
leaving group (e.g., chloro, bromo, iodo, and triflate (-OSO,CF3)).

Thus compounds of Formula (I) may be prepared from the compound
of Formula (Va) with a boronic acid and a palladium catalyst using a Suzuki
coupling reaction or with an organostannane reagent and a palladium catalyst
using a Stille coupling reaction.

Compounds of Formula (1) wherein R* is hydrogen may also be
prepared by reaction of an amino ester of Formula (lll), wherein R is C1.4 alkyl,
with an aniline of Formula (ll) in a solvent such as dichloromethane or 1,2-
dichloroethane in the presence of trimethylaluminum to produce a compound

of Formula (Vb) and cyclizing said compound of Formula (Vb).
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an alternative to granul ating, the powder m xture can
be run through the tablet machine and the result is
wo ppenixsaet |y forned slugs broken into granul esPCTg2004/034846
granul es can be lubricated to prevent sticking to the
tabl et formng dies by neans of the addition of
stearic acid, a stearate sdft, talc or mineral oil
The |ubricated nixture is then conpressed into
tabl ets. The conpounds of the present invention can

al so be conbifped wth afree ing inert carrier and
@0 [ prq tablets di Iy Wi t hout goi ng through
t he @*-* atli ng Bor sl uggl ARCig)ear or opaque
protecti comti ng copm g of awﬁ ng coat of

shel | ac, a codtjng. of ugar (R polyneric materia
(e.q. HPNC) ant® Epollsh %oatlng of wax can be
prOV|ded ﬁyestuffs can bé"added to these coatings to
di stinguish different_unit dosages. The drug may be
di ssol ved or disper ed Wn a volatile liquid such as

wat er or ethano @ayed ont o nonparei | bgad @
Gy i nder suych jjas r 0S€, pol yvinyl F?Kr ol I i done,
hy, yi | gel | ul ose, gr M & sed,

Af one (REbati ng, protecti co + a®h
polyner suchl as hydroxypropyl net hyl cel | ul ose may be
appl i ed and/ ox(cay)sust ai ned or del ayed rel easé)
coating(s) mpy be applied. Such coated beads may
optional Iy be conpressed into tablets or filled into
capgules. Oral fluids such as §ol ution, syrups and

el | SPPpoyasos Feraple dwharein Badehyeogendnay slsotheat a

o R e R L B
withliasreduginggaddme, sumipsiReney nickeliin aEojvdnit auok ad alassius
solution, while elixirs are prepared through the use

of a non-toxic alcoholic vehicle. Suspensions can be

formul ated by di sper the conpound in a non-toxic
vehicle. Solubilizerfs (gm emul sifiers such as Q
et hoxyl ated g s | cohol s and poI yoxy ethyle N

src,or bi t ol et er s redUCl?g S :®/
agen r N
\ | N | /* . (R3)n

(V1) )

Compounds of Formula () wherein R* is hydrogen may also be
prepared by treatment of an amine of Formula (Il) with a strong base such as
sodium hexamethyldisilazane and reaction with an ester of Formula (l1l)
wherein R is Cy.4 alkyl, in a solvent such as tetrahydrofuran, to produce a

compound of Formula (Vb) and cyclizing said compound of Formula (Vb).



preservatives, flavor additive such as peppermnt oil
or natural sweeteners or saccharin or other artificial
wemmeneser s, and the |ike can al so be added. 23P@¥1E804/034846
appropriate, dosage unit fornulations for oral
adm ni strati on can be m croencapsul ated. The
conposition can al so be prepared to prolong or sustain
the rel ease as for exanple by coating or enbeddi ng
particul ate material in polymers, wax, or the I|ike.
The conpound of jfFormula (1) can akgo be incorporated
ingFg) a candy, ajwafer, and/or t tape fornul ati on
for a \ S | 0PRag a "¢ < (isgol streng baeddi canment .
Oral desage i nay be f W th or withdut water.
Addi tionally, tl'@ pr eseftN i nv RYi on conprises a
conpound of ForniieHfl), a salt, solvate, or
physi ol ogi caly f uncti onal derg@yvati ve thereof in
conmbination with at | east one other species sel ected

fromthe group consisting of at |east one agent or
drug for treating opegityy, diabetes (e.g., Q
rosiglitazoie formn), hypertension, gnd N

R | osgl eslgsj n particular, a nd of Fdr
(105 ¢ Nol vairg, or ph'ysi—crogﬁggp g| halN ")
dert¥ati v hereof may be conbined wit t | N//leﬂe "

speci es for lthe treatnment of obesity selected fromthe
group of humeMC8 i ary neurotrophic factor, a CB-1

ant agoni st(V®r inverse agoni st (such as rinonabant), a
neurotransmtter reuptake inhibitor (such as

e BTy o R et R
coresPatiRg ARt hrondat@F8hala" \?I‘F)etﬁ’éiﬁg ng@g@? g é,%g | (;A

recept or agoni st, an NPY Y1l antag
PPAR activator. Conpounds of Formula (1), as well as

(3230527 b, SEaBlY BhRER GEkedUBraPRley heroin .
ring & &IrideRE Aave: the ieanings definadss ForMalA(1fbrs grb@s esses

outlined or described herein.

convertible thereto.

(VI

O.N
’ R

Compounds of Formula (VII) can be prepared from the reaction of an
amine of Formula (VIIl) and a haloaromatic (Formula 1X) wherein X is halo
and n, ring Q, and R® have the meanings defined in formula () or a group
convertible thereto.

D ¢ W —
n R)n
(vin) (IX) (vn)(

Formamidine esters of Formula () wherein R is C1.4 alkyl may be
prepared by reaction of the corresponding aminoester (Formula X) with N,N-
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As w Il be apparent to those skilled in the art, in
the processes descri bed bel ow for the preparation of
weospowsds of Formula (1), certain interned atBGT/UREY4/034846
be in the formof pharmaceutical ™ salts, solvates or
physi ol ogi cal |y functional derivatives of the
conpound. Wth respect to 28y internediate enployed in
t he process of preparing conmpounds of Fornula (1), the
terms or identifiers have the sane neani ngs as noted
: i 1.4 . F
iAo pharideaRRRN el RSHE 201 7 sef 1k g ethanol
and oheeinbt andsRP haye the meiaaingsndefiregisin doomiutza(l) gr a group
f%%%@igﬂa&%4 derivatives of internediates are known,
CoORV PR B 0%ess for preparing phar maceutical A
acceptabl e salts, solvates and physi ol ogi cal o)
functi onal debivatives of the conpoumﬁ§.of Fornqia l)
re simlar afd set forth bel ow. Unless W e OR
Taged g QoR3, v2d, o, R6, n g, and e
] ‘ornula*(k%yior al I of th& processes %\
enuner at ed heNBj n. Thls, N&Slhounds of Formula (1)
wherein i s hydroge y be prepared by reactjqn of
an aniliﬁg)of Fornulaq{ﬁF) with a formam dine e@@er of
Formula (I11) wherein Ris alkyl. R NMe, (Il11)
Conpageifoviihg eRamples 4le) infetitical 5P illastraticiPenighiyar@mot
. .am de coupling of the corresponding am no_acid )
intemgpdhiq it {he serpe ofdthadryendiondnianyiway; tiag iveation oeing a
deftilld B the Sidiths @hicFEfiylene chioride, wi th am de
coupl'1i ng agents such as’ EDCI
( 1- Reagdnisedrsydoanmeiallyapidilhbie- @t dngl prepivedi acvodding to
foll owed by cyclization in refl uxing

hydr och| qr i ,
prc&éﬂﬂfﬁ@'ﬂitéeigra@r?-l Va), such as formic acid.?25

(R

NMe,

Experimental Section

Example 1

‘\OH
W @E'O
S -
I /N (@]
\ " B

6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

Step A: (3R)-1-[2-(methyloxy)-4-nitrophenyl]-3-pyrrolidinol
A mixture of 1-chloro-2-(methyloxy)-4-nitrobenzene (9.35 g, 0.050 mol) and
(3R)-3-pyrrolidinol (8.7 g, 0.100 mol) was warmed to 100 °C overnight. The
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NH H N (IV) (Iva) (V) (1) Conmpounds of Formula (I)
may al so be prepared by reaction of a conpound of
wo-ossa4(Va) (Va) (R V with a conpound capabl BCD1S2004/034846
i ntroducing the group and T is a |eaving group (e.qg.,
chl oro, brono, iodo, and triflate (-0OSOQ2CF3)). Thus

conpounds of Fornmula (1) n@® be prepared fromthe
conmpound of Formula (Va) with a boronic acid and a
pal | adi um catal yst using a Suzuki coupling reaction or

reé‘bﬁdh Rkt FORES %Ilé\@@ﬁ?@ cé@%%ﬁ'gmﬁlﬁﬂt %nﬁ’ﬁéréﬁ%lg Umute% with

cat al yst using a Ing reactio

m(FtbylamIGacl‘Qmjde/\((?@lOenh) and issdiuy hpdexideail Ny 1200 rhE) then

erBEE g R S B A, 550 S Sbplellodive oR)
1 Eo«munwo&y )- riltPoﬁqeﬁﬁlll]V@-ES/rrélhdiﬁola(ﬂ od gftb 048 R6IN97E,)OMH

oroethane In resence o

NMRl (ﬁ@ﬂIMHaJ DMS{ o} 67pﬁ0)thdH)a7ﬁﬁr(poﬂJh‘l&i @60 ko tid), &.98 (m,

1Hy R TH g B0t RaPryBG Walh, T85Tm, 2H) Pl

239 (M+H).
(0]
S o~
Cl N\ |
N
kail/

Step B: methyl 5-(4-chlorophenyl)-3-{[(E)-

(dimethylamino)methylidene]amino}-2-thiophenecarboxylate

A mixture of methyl 3-amino-5-(4-chlorophenyl)-2-thiophenecarboxylate (37.3
mmol, 10.0 g) and N,N-dimethylformamide dimethyl acetal (74.7 mmol, 8.9 g)
in ethanol (350 mL) was heated to reflux for 3 hours. The solvent was
removed by rotary evaporation. To the residue 15 mL of toluene was added
and the solvent was removed by rotary evaporation. This was repeated three
times. To the resuiting sticky residue, 20 mL hexanes were added followed by
the gradual addition of ethyl acetate at 0 °C until the product solidified. The
resulting solid was coliected by filtration giving the desired intermediate (11.9
g, 98.9%). "H NMR (CDCl5): & 3.08 (6H, d, J = 6.5 Hz), 3.81 (3H, s), 6.98 (1H,
s), 7.35 (2H, d, J = 8.6 Hz), 7.53 (2H, d, J = 8.5 Hz), 7.69 (1H, s). LCMS m/z
= 323 (M+H).

OH
cl 0 QNU
WN o~
\ N/)
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N(CH) (1) (Vb) Conpounds of Formula (1) wherein R4 is
hydr ogen nay al so be prepared by reaction of a

wa@ios/e25¢pnt ai ni ng conpound such as Fornmul a ( \WQT/ub10h4/e34846
reduci ng agent, such as Raney nickel, in a solvent
such as ethanol. reducing agent ( V SCH, (M)
Conpounds of Fornula (1) wderein R4 is hydrogen may
al so be prepared by treatnent of an am ne of Formula
(I'l') with a strong base such as sodi um

For mth O | SLNBARREnINS (ERSRBIMSRARIEHET vl
t et r ahydr ehethaxyphenyfjthiena8, 2adjpgripddined (8H)Hemenul a ( Vb)

and cyclizing said conpound of Fornula (Vb).27 N Q
strong base HV )n (H () ( ) N(CH3) 2 (1) (Vb)

A L SO & (R Pty PP R Aoor A ! ' o
pyursligigoh{iae chof Séep:At AP, q €09 md))%tﬁd?di@H)g{Cb(@rm 9)
wadl g'gﬂ{é?éjc? oﬁ Barlr s%akgrr aSp?éjr'ayus unéer e psﬁ?ydrogen pressure for
2 hours. The reaction mixture was removed to a nitrogen atmosphere, filtered
through celite, and added as a dioxane solution (45 mL) to methyl 5-(4-
chlorophenyl)-3-{[(12)-(dimethylamino) methylidene]amino}thiophene-2-
carboxylate (the product of Step B, 1.61 g, 0.005 mol). This solution was
concentrated with phenol (4 g), then warmed to 130 °C for one hour. The
mixture was cooled to ambient temperature and diluted with diethyl ether.

The precipitated solid was filtered and triturated with diethyl ether to give the
titte compound as a yellow solid (1.3 g, 0.007 mol, 48%). "H NMR (300 MHz,
DMSO-ds) & 8.42 (s, 1H), 8.03 (s, 1H), 7.97 (d, 2H), 7.63 (d, 2H), 7.18 (s, 1H),
7.01 (d, 1H), 6.78 (d, 1H), 4.95 (m, 1H), 4.40 (m, 1H), 3.75 (s, 3H), 3.60 (m,
1H), 3.45 (m, 1H), 3.23 (m, 1H), 3.10 (m, 1H), 2.05 (m, 1H), 1.90 (m, 1H).
LCMS m/z 454 (M+H).

Example 2

. O\H/
N/j 0
CIWNQO/
A

N

(3R)-1-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2~
methoxyphenyl}pyrrolidin-3-yl acetate

A solution of 6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl}-3-

methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one (the title compound from

Example 1, 0.10 g, 0.2 mmol) in pyridine (2 mL) was agitated with acetyl

chloride (100 mg, 0.8 mmol) for 15 minutes, diluted with water, then filtered to

give the titte compound as a white solid (0.097 g, 98%). "H NMR (300 MHz,
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15

ring Q and R3 have the neanings defined in Fornula
(I') or a group convertible thereto. NQ (VIl) ON
w@oopowsds of Formula (VII) can be prepared fream/ukmo4/034846
reaction of an amne of Formula (VIIl) and a
hal oaromatic (Formula I X) wherein X is halo and n,
ring Q and R3 have the nea@nings defined in formula
(1) or a group convertible thereto. X NQHONN ()
O(VIil) (I'X) (M) Formam di ne esters of Fornul a

DME0-d0) 4800l @, TH),B.61 14 hkylod TRy obg f.gg&?;gﬁ;mbm 845, 1H),

reacti’on of 't or r espondi ng

7.m|v. (d1_1N1)L\B80|d¢dmt—f)y5.t34r(rmr1ik9<ﬁssaolw(et Bg‘ll), m:ﬁeet(m, 1(—5,03.?@ gn,
t et hanol an erein r an
2323 e PR 2R A0 208 GRS 15268 (M+Ehoup
convertible thereto. o OR MO OV + V NH, H"N(CH ) Nwe

Example 3
o)
cl 0 /@ND ©
\Q\fjjm o~
\ N/)

(3R)-1-{4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-3(4H)-yl]-2- .
methoxyphenyl}pyrrolidin-3-yl benzoate

A solution of 6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one (the title compound from
Example 1, 0.10 g, 0.2 mmol) in pyridine (2 mL) was agitated with benzoyl
chloride (100 mg, 0.7 mmol) for 15 minutes, diluted with water, then filtered to
give the title compound as a white solid (0.097 g, 98%). "H NMR (300 MHz,
DMSO-ds) 6 8.42 (s, 1H), 8.20 (d, 1H), 8.05 (m, 3H), 8.01 (s, 1H), 7.70 (d,
1H), 7.62 (d, 2H), 7.58 (d, 2H), 7.18 (s, 1H), 7.02 (d, 1H), 6.80 (d, 1H), 5.62
(m, 1H), 3.97 (m, 1H), 3.80 (s, 3H), 3.65 (m, 1H), 3.45-3.60 (m, 1H), 3.23 (m,
1H), 2.40 (m, 1H), 2.25 (m, 1H). LCMS m/z 558 (M+H).



10

15

20

25

(X) (XI) (111) The follow ng exanples are intended for
illustration only and are not intended to limt the
waeewpe43fil t he i nvention in any way, the inventPORHUR®I0E4846
defined by the clainms which follow. Reagents are
commercially available or are prepared according to
procedures in the literaturd Experinental Section
Exanmple 1
6- (4-chl orophenyl ) -3-{4-[(3R) - 3- hydroxypyrrolidin-1-yl
]-3- net hoxyphenyl }thi EIE;{a%‘ 4 pyi m di n- 4(3H) - one
Step A: (3ft)-1-[2-(nethyl oXy) - 4- nltrophenyIJ 3-
ryrrolidinol A mxture of
1- chl or o- 2- (et hyl oxy) - 4- ni t r obenz 9 35 g, 0.050
nol) and (3ft)al , rO|IdIOO| /‘ 100 nol ) was
eactlon m xture was
R t rrp rat re, diluted with
met hyl ene chl ori de (20 ) and so i um hydroxide ( ,
200 m ), then extracted tiﬁree times with brine,

| do-(idiordshert SRS S Mytiokdpshichitlyn s,

1-[ 2- (met hyl oxy) - 4-ni tr ophen I nol
g, 0.045mathoxypbenyli}higmol3:2] Mlzmldmaqad-l))onb7 80

S €588 o okl Suddn i 1

thé. GVE cotfrpoidd wai)oduSéc RsBi tafgidWder (0.45 g, 22%).
5- (4-chl oroph

'H (M0 M Znai\kbrqd){ﬁ@e&mmmo? 97 (shil bhh 288 der Pd),y7.60

Che il Eéjr@')cﬁl or@@t%‘r%l“)wz@’?h 1T Mt mr Eky3-4P &s: 3H),

3.@B{m31 @, d3 ety
s 1,010t TE 095150 G,

c (74. 7_ mol
“—ﬁ Z—t@dstrﬁlzrdeﬂﬂ\ﬂ IF'))r 3 hours. The sol vent was

Example 5

w@

6-(4-fluorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
Starting with methyl 3-{[(1E)-(dimethylamino)methylidene]amino}-5-(4-
fluorophenyljthiophene-2-carboxylate (prepared from methyl 3-amino-5-(4-
fluorophenyl)thiophene-2-carboxylate using the methods detailed in Example

ND‘OH

1, Step B) and using the techniques described in Example 1, Steps A and C,
the title compound was produced as a tan powder (0.60 g, 67%). 'H NMR
(300 MHz, DMSO-dg) & 8.40 (s, 1H), 7.97 (d, 2H), 7.95 (s, 1H), 7.40 (d, 2H),
7.07 (s, 1H), 6.97 (d, 1H), 6.70 (d, 1H), 4.82 (d, 1H), 4.37 (m, 1H), 3.75 (s,
3H), 3.62 (m, 1H), 3.20-3.55 (m, 2H), 3.18 (m, 1H), 2.00 (m, 1H), 1.80 (m,
1H). LCMS m/z 438 (M+H).
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renmoved by rotary evaporation. To the residue L of
tol uene was added and the sol vent was renoved by

WO 2a0a/0¥25¢vapor ati on. This was repeated three tPOEES2000034846
the resulting sticky residue, 20 nL hexanes were added
foll owed by the gradual addition of ethyl acetate at O
Cuntil the product solidif33®d. The resulting solid
was collected by filtration giving the desired
internediate ( .9 g, 98. 9% H NI\/R (Cba ) d 3.08

(6H d, J = 6.5 Hz), 3. , 6.98 ( s), 7.35
(2H, d, J = 8.6 Hz), 7. 53 H J 8.5 Hz), 7.69 (

s). LCMS nfz = 323 (M+H). 30 Step C

6- (4-chl orophenyl ) -3-{4- ?) - 3 dNoxypyrrolidin-1-y
I']-3-

met hoxyphenyl } t hi &g :
di oxane (35 M ) sol ut Ng of J
(3f?)-1-[2- (et hyI oxy) - 4- niNrophenyl ] -3- pyrroli di noI

(B-RiGiEsendh: St S dinoryfpyralitian-ypbeidiuorate?

45 psi hydrogen pr QﬂpVhﬁnHiﬁA@ﬂthé The reaction
S renv a nitrogen atnosphere, filtered

Py AR et Seiid Eld e casthylesion maiyidasiapain) G-
flubrdﬁéi’gﬁfe}ﬁ{)ﬁ!%r%%-[c? 1b8xylaée Igpereﬁaareqﬁrﬂgs methyl 3-amino-5-(4-

B PG Tt S e
0 . | utl

1, RIS B el ePBecinith sHetngis Catapc i FeRuele s Ghep thee

ttlb compmnieiya yasy BolkiNF 0925 6004 edﬁ@wﬂ{"fﬁ(ﬁﬂ@m DMSO-

t enperature and di |et

de)od Stcﬁopésc AHR.A7.831(d Rhp g . 9;]5 st a{rle)dmmd(d; Qrgur 8pgs, wq .95
IV e 11 e conpound as a
.57} Y70 (15D, 576835 5, X abeno6 annshb. (550 (v ppeso>
LC)\/ISin$/z4@2((M+}-'H") 8.03 (s, 1H), 7.97 (d, 2H), 7.63 (d
2H), 7.18 (s, 7.01 (d, 1H), 6.78 (d, 1H), 4.95

(m H, 440(m H, 3.75 (s, 3H), 3.60 (m 1H), 3.45

1H), 3.23 1H), 3,10 1H), 2.05 1H),
i (1. Lovs i BempRry .

Cl N/D
ey
\ N/)

6-(4-chlorophenyi)-3-(3-methoxy-4-pyrrolidin-1 -ylphenyl)thieno[3,2-
dlpyrimidin-4(3H)-one
Starting from pyrrolidine and using the methods detailed in Example 1, the
titte compound was produced as a yellow powder (0.175 g, 5%). H NMR
(300 MHz, DMSO-dg) § 8.40 (s, 1H), 7.97 (d, 2H), 7.95 (s, 1H), 7.40 (d, 2H),
7.02 (s, 1H), 6.95 (d, 1H), 6.70 (d, 1H), 3.75 (s, 3H), 3.25-3.55 (m, 4H), 1.82
(m, 4H). LCMS m/z 438 (M+H).
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Exanpl e 2

(3R)-1-{4-[6-(4-chl orophenyl ) - 4-oxot hi eno[ 3, 2-cfl pyrim
WO 2i0s/BG4H) -yl ] - 2- et hoxyphenyl } pyrrol i di n- 3-pET/US2004/034846

acetate A solution of

6- (4-chl orophenyl ) -3-{4-[(3f?)-3-hydroxypyrrolidin-1-y

| 1-3- met hoxyphenyl }t hi eno[3 2-c/] pyri m di n-4(3H) -one

(the title conpound from Exanple , 0.10 g, 0.2 mmol)

in pyridine (2 nL) was agitated with acetyl chloride

(100 ng, 0.8 nmol) for Exdmpi®s, diluted wth water,

then filtered to give the title conpound as a white

solid (0.097 g 98% H NVR (300 NHZ\_él DVBO- CJ) d

8 42 (s, 1H). 1 1H) o ,762(d
2H). 718 (5. 2 (d 80 . 5.34 (m
H) | 380(s m| (n@HzH) 3.23 (d,
0, 225 (m 2H) ,@ll) CMS iz 496 (MH).

nple 3

( :ﬁ%X4-bh{dFdrﬂw(nM)G3ﬂ{¢¥[mmh9dl4n@méthy2Wh%l?d‘iH11IQ¥I]13m
di n-3(4 E% t hox heng(}] rroli
benzoat eMet ?‘MPh%ylé?h'e“O[?’ pyr|mld|n-4(3H)-one

St e R en Ay dakaPlars IERARIGGBY Aebidot

Eweﬂ., th@tlﬂmmpndncﬂ WS @otduPé%a]yetllﬁwgﬁbwd& ®. %]ol@l 42d %)-
OB (0 e B9 el .8 s ifie i ARt Mo, i .60

(0O J08 57, D20k T R (B RS ok 85 1 g

0
33@3 S 362)dn(dIH)k|)32533%(hm1l-$)L-|BO(B3QD (0%.1H)) 2.05 (R, 1H)

147@651%"39 1%52?'8 g%)( a@mlé%@%d 7l ’,73187(?}n H)H),

3.80 (s, 3H), 3.65 (m ,345360(m|—|),3.23(m
1H, 2240 (m 1 H, 2.25 (m 1 H. LCVB mz 558
(M+H) . 32 Exanple 4 Example 9

6- (4 chl orophenyl ) -3-{4-[(3S) - 3- hydrgﬁypyrrol i din-1-yl

w@

6-(4-chIorophenyI)-3-{4-[(3R,4R)-3,4-dihydroxypyrrolidin-1 -yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

Starting from using (3R,4R)-3,4-pyrrolidinediol and using the methods detailed
in Example 1, the title compound was produced as a yellow solid (0.22 g,
23%). 'H NMR (300 MHz, DMSO-ds) 8 8.40 (s, 1H), 7.97 (s, 1H), 7.95 (d,
2H), 7.60 (d, 2H), 7.07 (s, 1H), 6.95 (d, 1H), 6.64 (d, 1H), 5.05 (m, 1H), 4.60
(t, 1H), 4.00 (m, 1H), 3.80 (s, 3H), 3.68 (m, 1H), 3.25-3.55 (m, 2H), 3.30 (s,
1H), 3.20 (d, 1H). LCMS m/z 470 (M+H).
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met hoxyphenyl } t hi eno[ 3, 2-d] pyri m di n- 4( 3H) - one

Starting from (3S)-3-pyrrolidinol and using the
woreiohoeds4sdet ai l ed in Exanple , the title conpoR@USmE4/034846

produced as a tan powder (0.45 g, 22% . H NWMR (300

Mz, DMSQd ) d 8.40 (s, 1H), 7.97 (s, 1H), 7.95 (d,

2H), 7.60 (d, 2H), 7.18 (s35lH), 6.80 (m 2H), 4.82

(m 1H), 4.33 (m 1H), 3.75 (s, 3H), 3.60 (m H), 3.45

(m 1H), 3.23 (m 1H), 3.10 (m 1H), 1.99 (m 1H),

1.80 (m 1H). L%Mz%ﬁ, . Exanple 5 G

6- (4-fl uorophenyl)-3-{4- - 3-hydroxypyrrolidin-1-y

I'1-3- methoxyphenyl }thieno[ 3, 2-d]p @Hn- 4( 3H) - one

Starting with nethyl

3-{[ (1E) - (di mathykam no) met hyi 'éj no} - 5- ( 4-

fl uorophenyl)thineSZ arb ate (prepared from

nmet hyl 3-am no-
Blaqj boxyl ate usi ng the nethods

f I uorophenyl )t hi ophen
detailed in Exan'pl e , Step B) and using the techniques

ngrggluﬁ?d pr o‘ﬂuc’%)-?’ghqas@@%g&g@ 'idgﬁél) Vy :?670/() H

NVR (BOOMQXWE@mlmﬂmoﬂpyrIMm-d(m -gne 2H),
4-51%%?dg,%;3%'@')dhegﬁyf‘9i{(g§) éﬁ%e&r{;gé’nz@@megrﬁ%ameefagni%} 54d-
ﬂu&i‘d)ophe?\y@ﬂm therﬂé#»ca%(ﬁ@la'ieiéreg%}s edfibm ﬁleﬁ%/l%mmoé -(4-

n] 1.80 (m mz 438 (‘M+H)
flu gy@pﬁgny )ﬂ1|ophene~2-carboxylate using the methods detalled |n Example

SUaf AL SNARISA G IR SR AP I g
tltleEi)h)ﬁound as a tan powder (0.22 g, 12%). "H NMR (300 MHz, DMSO- de)
6[(1E) di met hyl am noerreth Ildene;am nog S—I
68.40¢s, 1H), 7.97 (d, 2H), 7.95 (s, 1H), 7.35 (d, 2H), 7.18 (s, 1H), 7.00 (m,
2H); 4.65 (s, 1H), 3.75 (s, 3H), 3.60 (m, 1H), 3.45 (m, 2H), 2.75 (t, 2H), 1.80
(m, 2H), 1.55 (m, 2H). LCMS m/z 452 (M+H).

Example 11

o\
)
0y
W 7 |

6-(4-chlorophenyl)-3-{3-methoxy-4-[(3R)-3-methoxypyrrolidin-1-
yllphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

&N
Ni >
ON” i <|3

Step A: (3R)-3-(methyloxy)-1-[2-(methyloxy)-4-nitrophenyl]pyrrolidine
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fl uor ophenyl )t hi ophene-2-car boxyl ate (prepared from
nmet hyl 3-am no~5-(4-

wo bawsogsinenyl ) t hi ophene- 2- car boxyl at e usi ng t hECTES1v041634846
detailed in Exanple , Step B) were enployed in the
met hods detailed in Exanple 1 to give the title
conpound as a yel |l ow powdeB6(0.21 g, 50%. H NMR (300
I\/Hz DMSQd ) d 8.40 (s, 1H), 7.97 (d, 2H), 795(s

7.40 (d, 2H); 7.02 (s, 1H), 6.95 (d, H), 6.70 (d,

7 4

A %ﬂ?r%lrégoé"\gfi(ﬁl [ﬁ@etpﬂgﬁ?) @é@? n%rf@n)@"g-pyﬂ'ol%n&lm H)
(the-p{mdutﬂ erExampigID Ste A— e 93 PO-mel) r DMIFA[10- rmeyamNaH

hi - 4(3W ti.n ro

odie sl obihh M mohies st ar B | ainetes s an
I

atr?oéib}?er’é'd,f rRr GG OM@%ylVéﬂ)Oiiod% M@“%ﬁ,‘s’a@“ oamgﬂ éh%ea?g?w s%j
stlmr@mqrﬂmugm)for anaiber §( n’_unpltesyAAUMl@re cme;hyl Aacefate and water

b B0 s i st e
wdfé@mﬂbd fitered, and then concentrated to a tan solid (2.20 P 97%).
4-chl oro hen (2S hydr oxynet h rroI|
NMRr(3QOMI]12 6)6780([ |-2) 765) s, 1H), 660( ‘?H) 4.02 (m,
“@F%%?X(%SQ'?M#?Z@? Tohy PO AT AL RrTED) 2 s P 200

(mt 2E1) MeCMS $n/g 53 qu;aH) n Exanple , the title conpound
was produced a yell ow powder (0.20 g, 42% . H NWMR (300

Mz, DMSQJ ) d 8.40 (s, 1H), 7.97 (s, H, 7.95 (d,

oH)., 7.60 (d, 2H), 7.09 (s, 1H), 6.95 (d, H), 6.82 (d,
H, 4.60 (t, 2H), 4.05 (m H), 3.80 (s, 3H), 3.60 (m
H, 3.25-3.55 (m 1H), 3.00-3.20 (m.®), 2.05 (m H),
90 (m 2H), .82 (m 1H). LCMS g 468 (MH). Exanpl e

’ ReNENs
S
[ ) ?
\ N J
Step B: 6-(4-chlorophenyl)-3-{3-methoxy-4-[(3R)-3-methoxypyrrolidin-1-
yllphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

Starting from (3R)-3-(methyloxy)-1-[2-(methyloxy)-4-nitrophenyl]-pyrrolidine
(the product from Step A) and using the methods detailed in Example 1, Step
C, the title compound was obtained as a gray powder (0.55 g, 14%). 'H NMR
(300 MHz, DMSO-ds) 8 8.40 (s, 1H), 7.97 (s, 1H), 7.95 (d, 2H), 7.60 (d, 2H),
7.09 (s, 1H), 6.95 (d, 1H), 6.74 (d, 1H), 4.04 (m, 1H), 3.78 (s, 3H), 3.60 (m,
1H), 3.30-3.50 (m, 2H), 3.24 (m, 1H), 3.22 (s, 3H), 2.00 (m, 2H). LCMS m/z
468 (M+H).



" OH net hoxyphenyl } t hi eno[ 3, 2-d] pyri m di n-4(3W -one
Starting fromusing (3R 4/7?)-3,4-pyrrolidinedi ol and
wa@igisg42she net hods detailed in Exanple , the tPCT/€52004/034846

conpound was produced as a yellow solid (0.22 g, 23%.

H NVR (300 MHz, DVMsO-d ) d 8.40 (s, H), 7.97 (s, H,

7.95 (d, 2H), 7.60 (d, 2H) 377.07 (s, H, 6.95 (d, H,
6.64 (d, H, 5.05 (m 1H), 4.60 (t, 1H), 4.00 (m 1H),
3.80 (s, 3H, 3.68 (m 1H), 3.25-3.55 (m 2H), 3.30

(s, H, 3.20 (d, H. L@%Mhﬂeﬁo (MtH) . 35 Exanpl e 10
6- (4-fl uorophenyl)-3-[4-(4-hydroxypi peridin-1-yl)-3-

met hoxyphenyl ] t hi eno[ 3, 2-d] pyri m di fj- 4(3H) - one
4- Pi peridi nol and net hyl “0\/@\0/\

3-{[(1H) - (di met m no)ave N-dene] ani no} - 5- ( 4-
fl uorophenyl)thi ne< ylate (prepared from
met hyl 3-ami no- 5- (4- \ M I

fl uor ophenyl )t hi ophene- 2. car boxyl ate usi ng the nethods

etley ({3} -1 -M-fB4Rtorophiety )Rl -oxotRiendps 2y b yrimidie-3(4H)-

met hods detailed in Exanple 1 to give the title
conpound YakZ-metoxypheayiipyreolidin-3ryhgxylacriate 300

5 Mz, DMBOd ) d 8.40 (s, 1H), 7.97 (d, 2H), 7.95 (s,
1H), 7.35 (d, 2H), 7.18 (s, 1H), 7.00 (m 2H); 4.65
(s, H, 3.75 (s, 3H), 3.60 (m H), 3.45 (m 2H), 2.75
(t, 2H, 1.80 (m 2H, .55 (m 2. LCMS niz 452
(MrH) . Exanpl e
6- (4- chl or ophenyl ) - 3- { 3- Wy%bm) - 3- et hoxypyrro

3,

lidin-1- yl]phenyl}thien -d] pyrimdin-4(3H)-one O
N Step A
(3R) - 3- (et hyl ox%i) - met hyl oxy) - 4- ni trophenyl ] pyrr
ol i dine36 A m xt9M of
(3f?)-1-[2-(met hyl oxy) - 4-ni trophenyl ] -3-pyrrolidinol
Step A: ethyl ({(3R)-1-[2-(methyloxy)-4-nitrophenyl]-3-pyrrolidinyl}oxy)acetate

10 This intermediate was prepared starting with ethyl bromoacetate and using
the method detailed in Example 11, Step A, to give a tan solid (0.65 g, 20%).
'H NMR (300 MHz, DMSO-dg) 6 7.80 (d, 1H), 7.64 (s, 1H), 6.64 (d, 1H), 4.27
(m, 1H), 4.21 (s, 2H), 4.19 (g, 2H), 3.90 (s, 3H), 3.77 (m, 1H), 3.60 (m, 3H),
2.18 (s, 1H), 2.07 (m, 1H), 1.22 (t, 3H). LCMS m/z 325 (M+H).

15

Q

o O\)L o™~

S
B ?
L

Step B: ethyl ({(3R)-1-[4-[6-(4-chlorophenyl)-4-oxothieno[3,2-d]pyrimidin-
3(4H)-yll-2-(methyloxy)phenyl]-3-pyrrolidinyl}oxy)acetate

20 , Using ethyl ({(3R)-1-[2-(methyloxy)-4-nitrophenyl]-3-pyrrolidinylloxy)acetate
(the product from Step A) in the methods detailed in Example 1, Step C, the
title compound was obtained as a brown powder (0.058 g, 11%). H NMR
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(the product of Exanple , Step A, 2.2 g; 0.009 nol),

DMF (10 nmL) and NaH (0.40 g, 60%in mneral oil, 0.010
woredop/oweEsdl agi t ated for 30 m nutes under an at nPEPNL2084/034846

of nitrogen. Methyl iodide ( .49 g, 0.010 nol) was

added and stirring continued for another 30 mnutes. A

m xture of ethyl acetate a8 water was added (40 ni,

50% v/v) and the reaction was extracted three tinmes

with water, dried, filtered, and then concentrated to

(3G Vi, EDWIS@) ﬂé} 52@49 s9Y|919 7. @V g@ﬂﬂﬁ%d\@dz 2%9'\@@061190 o),

, 4.02
7. ‘G)6321§'l§ 790)(d, $H776 (81(0' 11")*) 432350”"( ﬂTH)ZHifS (8.219), 4m2 (q,

2@*%3935?3}4 562 (th; 17,826 48 1h; 2K 8%, 375, 5%@5’??71 2H),

1.2 (4341 DOMB AT BMO Jpret hoxy- 4- [ (3R) - 3- met hoxypyr 1o
idin-1 - yl]phenyl}thieno[3,2-d]pyrimdin-4(3H)-one

Start| ng from

(3R) - 3- (et hyl oxy) - 1-[ )é é{éytfxy) -4-ni trophenyl ] - pyr
rolidine (the product A) and using the

nmet hods detailed in Exanple , Step C otlhe title
conmpound was obtained as a gray po (0.55 g, 14%.

H NVR (300 Mz, gOMSQ d ) do8. 48 H) 7.97 (s, 1H),

7.95 (d, 2H), 7.6% (8, 2H) @ s, H. 6.95 (d. 1H).

6.74 (d. 1H). 4.0 (s 3H), 3.60 (m H),

330350(m2H) )H) 399 (s, 3H), 2.00 (m
. LCMS m z 468 (MH—I) 37 Exanple 12 et hyl

Gf(équ@r%?'z enyly-3¢{3-(blydooxyimetlyy!)-44[(3RpB i ydroxg pPrrol icny-1 -

i midin

yl]-2-net hgllyﬂﬁgxk}#}'ﬁvﬂ%?.‘HPM"@"Q‘!’) -B3MeReate Step

A et hyl
({(3R)-1-[2- (et hyl oxy) - 4-ni t henyl] 3-pyrrolidinyl}

oxy)acetate This internedi at s prepared starting
with ethyl brom)acet ate using the nmethod detail ed
€ ‘/

in Exanple , Step a tan solid (0.65 g,
209 . HNI\/R(300M—|z bd780(d H, 7.64 (s,
H, 6.64 (d, H, 4.27

Step A: (3R)-1-[2-(hydroxymethyl)-4-nitrophenyl]pyrrolidin-3-ol

Using (2-chloro-5-nitrophenyl)methanol in the methods detailed in Example 1,
Step A, (3R)-1-[2-(hydroxymethyl)-4-nitrophenyl]pyrrolidin-3-ol was produced
as a brown powder (0.45 g, 22%). 'H NMR (300 MHz, DMSO-ds) & 8.15 (s,
1H), 7.95 (d, 1H), 6.66 (d, 1H), 5.40 (t, 1H), 5.05 (d, 1H), 4.60 (m, 2H), 4.37
(m, 1H), 3.75 (m, 2H), 3.60 (m, 1H), 3.40 (m, 1H), 1.96 (m, 2H). LCMS m/z
239 (M+H).

o NP
L



(m H, 4.21 (s, 2H), 4.19 (g, 2H), 3.90 (s, 3H), 3.77
(m H), 3.60 (m 3H), 2.18 (s, H, 2.07 (m ) 1.22 (t,

WQ@R)os/0EMS mz 325 (MrH). ? Step B: et hyl PCT/US2004/034846
({(3R)-1-[4-[6-(4-chl orophenyl) - 4- oxot hi eno[ 3, 2- of | pyr
i mdin-

3(4H) -yl ] - 2- (net hyl oxy) phem38 ] - 3- pyrrol i di nyl } oxy) acet
ate Using ethyl
({(3/?)-1-[2- (et hyl oxy) - 4-ni trophenyl ] - 3-pyrrolidinyl

Stexp) d:61- ehlerc(;iﬁmlypl@{m(ﬁydrowm&hﬂ) 49?(3R§L3tﬁWrB§PﬂWﬂ)?idin-

detailed in anpl e Ste . the title conpoun
obt ai ned as 12 mibtﬁm)ég (@PMB‘@'%‘"%H) eNeIVR38 (300
Mz, DMSO-C ) d 8.40 (s, H), 7.97 (s, 1H), 7.95 (d,

oH). 7.60 (d, 2H), 7.10 (s, H), 7.00 (d, 1H), 6.78 (d,
Using (2-ch®r¢+§-nitipphengiiméthandHjthe rddudt @f St A)aq tm m&thods

5 deigﬂ%i I{]r’f aﬂ(_us T}%@p?} %R@iﬂle cg&'@uﬁlﬂbim@@bt@mqﬂ as a tan
p (4- cﬁ‘ISObfggz n '—SN%% %30(0hMyfzb>l?Mn%?hc§ﬁ))68 3? 633/1#) ggﬁy{f
1H)o>'('ﬁ@6d aH)d'r’ﬁO](d 2H), 7.40 (s, 1H), 7.21 (d 1H), 680_gd 1H), 522 (t,
, SN 1014580k 205, 4. RY [ )" 354 B0 (e 28, £.25 (m Th,
31@(6’)+Hr RS HAraxTSs il ) id- DC@RDE Sl ML | di n-3-

Usi ng (2-chl oro-5-nitrophenyl) anol t he
10 mst hods detailed in Exanple , Step A
(3R) - 1-[ 2- (hydr oxynet hy, 48\?&!@ ophenyl ]pyrrolidin-3-0
| was produced as a br (O. 45 g, 22% . H NWR

(300 MHz, DVMsd ) d 8.15 (s , 7.95dd, 1H), 6.66
(d, 1H), 5.40 (t, H), 505(d H, A60 (m 2H), 4.37
(m 1H), 3.75 (g 2H), 60 ( .40 (m H), 1.96
(m 2H). LCMS z (I\/H-H) °@ ep B:

6- (4- chl or ophenyl ) IyJﬂ hyl)-4-[ (3R) - 3- hydr
oxypyrrolidin-

6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methylphenyl}thieno[3,2-d]pyrimidin-4(3H)-one
15
OH

Beoo

Step A: (3R)-1-(2-methyl-4-nitrophenyl)-3-pyrrolidinol

Using 1-chloro-2-methyl-4-nitrobenzene and the methods found in Example 1,
20  Step A, this compound was provided as a tan powder (1.23 g, 55%).

"H NMR (300 MHz, DMSO-ds) 5 7.97 (s, 1H), 7.95 (d, 1H), 6.75 (d, 1H), 5.09

(m, 1H), 4.40 (m, 1H), 3.60-3.80 (m, 3H), 3.50 (m, 1H), 2.44 (s, 3H), 1.80-2.10

(m, 2H). LCMS m/z 223 (M+H).

25



1-yl ] phenyl }thieno[3,2-/]pyrimdin-4(3/ /)-one Using
(2-chl oro-5-nitrophenyl ) net hanol (the product of Step
WG@\2005/0425Ee et hods detail ed in Exanple , Step ET/Uk®04/034846
title conpound was obtained as a tan powder (1.48g,
39% . H NWVR (300 MHz, DMsQd ) d 8.39 (s, H), 7.97 (s,
H, 7.95 (d, 2H), 7.60 (d, 44H), 7.40 (s, H), 7.21 (d,
1H), 6.88 (d, 1H), 5.22 (t, 1H, 4.98 (m 1H), 4.55
(t, 2H), 4.19 (m 1H), 3.33-3.60 (m 2H), 3.23 (m
1H), 3.10 (d, 1H), 2.05 (m 1H), 82(6mn 1H). LCMVB
mz 454 (M+H). Exarrple 14
6- (4- chl orophen -3-{4- [(%R) hy.a o ypyrrolldln 1-yl
yr

]-3- nethyl phen eno[ 3, i mdin-4(3H) -one
Step AA (3R)-1-(2- N .o enyl ) - 3-pyrrolidinol
Usi ng 1~chl oro- 2- net hyl robenzene and t he net hods
found in Exanple 1, Step A th| s conpound was provi ded
Bte BaB ﬂ%ﬁﬂ@b hen g -
) op | ( srop ﬂgsﬁm Jéﬁ% thM}@ @9%%&@%’@@@
1H) 4 40 (mpmn)yl}tmerm32 dpytimidiar(3H3-06@ (m H),

2.44 (s, 3H), 1.80-2.10 (m 2H). LCVs nmlz 223 (MtH). 40
Step B:

° i et g
in the methags dqta(lgd i Exgmple $te@|c£h,eth§alt§tle3;qmp¢w1d detol
/-\ Z
prigalde] il phlaBl 780 Yol t@ﬁ%@ﬁ@mﬁ&t @a}ﬁéﬁegé

8.42 (SN H)PBWH (s| @Hg57 95 (60291 mz«gd?z@)o Pgsﬂga)(ddw
8. 4
65540 5 0{meH) A B, 560 (. 9H)CH50G, 16905.26rm.

o i ot AT 18, 154 . e

(M), 1H). LCVS miz 438 (M+H).

Example 15
OH

9
Cl\@\siﬁ\N/@:F
\ N/)

15 6-(4-chlorophenyl)-3-{3-fluoro-4-[(3R)-3-hydroxypyrrolidin-1-
yllphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

OH

o
O,N F
Step A: (3R)-1-(2-fluoro-4-nitrophenyl)-3-pyrrolidinol

20

This intermediate was prepared as a tan powder using 1,2-difluoro-4-
nitrobenzene and the methods detailed in Example 1, Step A (1.52 g, 69%).
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Exanpl e 15 COH

6- (4-chl orophenyl ) -3-{3-fl uoro-4-[(3R)-3-hydroxypyrrol
WO eios/d254y| ] phenyl }t hi eno[ 3, 2- ¢/ ] pyri m di n- 4( 3P FOSDOLH34846

Step A

(3fg)-1-(2-fl uor o- 4- ni trophenyl )-3-pyrrolidinol This

i nternmedi ate was prepared asl a tan powder using

, 2-di fluoro-4- nitrobenzene and the met hods detail ed

in Exanple , Step A ( .52 g, 69% .41 H NI\/R(BOO MHz,

ENBER 0o i fe Bt 187 %848, 2040 Pt 4y, 5.1

(MM H)L 442 (0 90HR 3160-8180 @h)3H), G\ED (r/nz1|a)a71 90)42#1)0 (Bt 2H).

'-@5"(54%41?%? OWAERy 1 ) - 3- {3-F 1 uor o- 4- [ (3f ?) - 3- hydr oxypyrro
lidin-1 - yl]phenyl}thieno[3,2-c/]pyrimdin-4(3H)-one
A m xture of
(3R)-1-(2-fluoro-4-nitrophenyl)-3-pyrr@tidinol (the
product of Step A 226 ng, 1 mol), annous chl oride

(0.9 g, 4 mol) . absol ute g ha nmL) and aqueous
HCI (5 nmL, 1IN wa rngdt r x for seven hours.
The reacti on was 1t N afuedus sodi um hydroxi de

(5 nm., 6N) and extracte i et hyl acetate. The ethyl
acetate solution was extracted three tines with water,

dr iSéeh Bc @¥(i-okidroptdmyyes- {B/-ﬂuc()ro?-4 [(3§)|3 hydroxypyrrolidin-1-
5-(4-chlorop i.met hyl am no)

met hyl i dene] Qfﬁ%&/}ﬁn %ﬁéé@yewwaﬁﬁab-@net he product
of Exanple 1, Step B; 322 ng; 1 mml) and phenol (0.6

g), concentrated, and then warmed to 130 C for three
A nuxiuse ofr(ﬁé?)r‘e@#lhom -{vanitraphengt)- 3-pyrrokndmd>le(ﬂnepmdumeOﬁ8tép

A 348 B d Mang; SENDDUS ELICRRERR sy el atsollyS Gitanalinds
mL) éh& aqea@w A g§ i 1‘N)'VV§S %YMEDH t& Hfiux"l%r sé\%@ hotits\Mhe
reactlon was dlluted with aqueous socglum hydrOX|de (5 mL, 6N) and extracted
with ethyl acetate. The ethyl acetate solution was extracted three times with
water, dried, combined with methyl 5-(4-chlorophenyl)-3-{[(1Z)-(dimethyl-
amino) methylidene]amino}thiophene-2-carboxylate (the product of Example
1, Step B; 322 mg; 1 mmol) and phenol (0.6 g), concentrated, and then
warmed to 130 °C for three hours. The reaction was cooled to room
temperature and diluted with diethyl ether and the resulting solid was filtered
and triturated with ethyl acetate to give the title compound as an olive powder
(171 mg, 39%). "H NMR (300 MHz, DMSO-dg) § 8.42 (s, 1H), 8.01 (s, 1H),
7.99 (d, 2H), 7.62 (d, 2H), 7.40 (m, 1H), 7.23 (m, 1H), 6.82 (m, 1H), 5.02 (m,
1H), 4.42 (m, 1H), 3.60 (m, 1H), 3.55 (m, 1H), 3.40 (m, 1H), 3.20 (m, 1H),
2.08 (m, 1H), 1.95 (m, 1H). LCMS m/z 442 (M+H).
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7.99 (d, 2H), 7.62 (d, 2H), 7.40 (m H), 7.23 (m H),

6.82 (m H, 5.02 (m 1H), 4.42 (m 1H), 3.60 (m 1H),
w@2®50f25w1 H), 3.40 (m 1H), 3.20 (m 1H), 2. 08PCTUSIbBY/Q34846

.95 (m 1H). LCVMS mz 442 (M+H). 42 Exanple 16

6- (4-chl or ophenyl ) - 3- (4- nor phol i n- 4-yl phenyl ) t hi eno[ 3,

2-c/ ] pyrinnidin- 4(3W -one4dkt hyl

5- (4-chl or ophenyl ) -3-{[ (E) - (di met hyl am no) net hyl i dene]

am no}-2- thiophenecarboxylate (the product of Exanple

, Step B; 0.54 mmol) di sso ved in ethanol ( .5 nL)
and heated in a vial wERMPIgg hoI|n4yIan|I|ne at
160 C, 150 psi, for 20 min in a CEM over(r)

m crowave chem stry apparatus. The pﬁggtlon m xture
was cool ed to £bQ enper atur e resultant solid
was collected to ' conpound (30 ny,
13% . H NVR ( DVBQX Ns, H), 7.96 (s, 1H), 7.92
(d, 2H J = 8.62 Hz), ,\(%, 2H,J = 8.45 Hz), 7.36
d, 2H J 8.97 Hz), .07 (d, 2H, J = 8.97 Hz), 3.75
éM -chigropherg/l)- 31(44ﬂprph_QtWB4rvlphe"¥|2ﬂ"€mH 2-cipyriplidin-

4- chl he . h di n- 1-
M%ﬂmfl&néng%?q%w&p ﬁ(é)r pwemaanHO%nEt eﬁ@e}gﬁé}\@}: 51 e
thn@ﬂmwebd)@ﬁ;t@ gthy mduﬁﬁ @ﬂE)tafiﬁ |w1t IStep B4 0. 54% mmol) was

| or 0 ni r
aisSoNERR SYfene L ke HE i BeEte & Witk gradmndinnganine
at {6)/B0O; 850 pdi, o320 (ren i CEM TWis¢ouer®Hiicrodwade Cemidtty J
apgarbudy, P fecfpf ixdife s ﬁétéi % Joorf @it idtand 7o
reqult@nmsghd wag o mteqm providssth tiezq;gmpgumg(qo g, (13%). H
NMRDMS 3%isf 5'8.3H)s, 1HGMBOBI(E, THAT20% W HIH AP=fxepP5, 287
(d, 2H, J = 8.45 Hz), 7.36 (d, 2H, J = 8.97 Hz), 7.07 (d, 2H, J = 8.97 Hz), 3.75
(m, 4H), 3.18 (m, 4H). LCMS m/z = 424 (m+H).

Example 17

SN
CIWNO OH
W A

6-(4-chlorophenyl)-3-{4-[3-(hydroxymethyl)piperidin-1-
yllphenyl}thieno[3,2-d]pyrimidin-4(3H)-one

The title compound was obtained starting with 3-hydroxymethylpiperidine and
1-chloro-4-nitrobenzene by employing the methods found in Example 1. 'H
NMR (DMSO-d;s) 6 8.38 (s, 1H), 7.96 (m, 3H), 7.58 (d, 2H, J = 8.6 Hz), 7.32
(d, 2H, J =8.8 Hz), 7.03 (d, 2H, J = 9.1 Hz), 4.57 (t, 1H, J = 5.4 Hz), 3.78 (m,
2H), 3.32 (m, 2H), 2.77 (m, 1H), 2.55 (m, 2H), 1.75-1.45 (m, 3H), 1.16 (m,
1H). LCMS m/z = 452 (M+H).
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6- (4-chl orophenyl ) - 3-[ 4- (4- hydr oxypi peri di n- 1-yl ) pheny
[]thieno[3,2- cflpyrimdin-4(3H)-one The title
W@ oooposdl was obtai ned starting with PCT/US2004/034846
4- hydr oxypi peri dine and 1- chl oro-4-nitrobenzene by
enpl oyi ng the nethods found in Exanple 1. H NMWR
(DMSO-d ) d 8.38 (s, H, 74% (m 3H), 7.58 (d, 2H J
8.6 Hz), 7.32 (d, 2H, J =8.8 Hz), 7.05 (d, 2H, J =
.9 Hz), 4.70 (d, 1H, J = 4.3 Hz), 3.66 (m 3H), 2.95

m 2 .82 (m 2H), 9 LCVMS mz = 438
(I\/H-H)H)The activity of é%&%%‘ﬁgunds used in this

i nvention may be assessed in a fun Hassay of MCH
Rl as follows: Materials Black, 96iwelj, tissue

cul ture-treat ethpkates (#3904 e tained from
Cor ni ng Cost ar, ' LucPlus(tm

Luci f erase Repor T+ & y Kit (# 6016969) was
from Packard (Meri den, “ Zplate seals (#097-05-
ag

00006) were from Beckman/ ian (Fullerton, CA).
DRetfrahiorophinyh)-B4{41@3dsydroxypiperidin-bylphenylthieno§s, 2-

16140-071), L-glut 05% trypsin (#

25300- 054), 418 (Mﬁ?ﬁ) andgégBS (#4190- 144)

were obtained from G bco BRL (Gaithersburg, MD).
Th&tumdmwdrﬂﬂwasm@mmcalmn FQT -8 )dr o@%igbﬁainecand 1-

hh%rﬁ gg H‘F%%% qyo?mpgo qﬁ%rﬂ?g’hc’éﬁ) foupg; iRe gaﬂ%ﬂ%t ler 'H
NMRafBMEOr-idy) 151 8. 38e(s, §Hl)$7%ﬁ)(]hﬁBH§3,d7 .68qh RHg JAhffBrﬁ ), 7.32
v 0
byt oty O oy i 1SS o
(m I%Qt? e dHahSReen.etH byl 459 é’ﬂti’}ddeGMSom/a\Ft%& Be+H).

human nel ani n-concentrati ng hornone44 one receptor. A

Thet 4ty fOME YSHpSEGELSSd Y5 tAE ifRedhtld nl6d 1:R88ksed in a

functional assay of MCH R1 as follows:

0o i

Materials

Black, 96-well, tissue culture-treated plates (#3904) were obtained from
Corning Costar, (Cambridge, MA), LucPlus™ Luciferase Reporter Gene Assay
Kit (# 6016969) was from Packard (Meriden, CT), plate seals (#097-05-
00006) were from Beckman/Sagian (Fullerton, CA). DMEM/F12 medium
(#11039-021), fetal bovine serum (# 16140-071), L-glutamine (#25030-081),
0.05% trypsin (# 25300-054), G418 (#10131-035) and dPBS (#4190-144)
were obtained from Gibco BRL (Gaithersburg, MD). Thrombin (T7009) was
obtained from Sigma Chemical Co (St. Louis, MO), MCH peptide (H-1482)
was obtained from BaChem California (Torrance, CA). Chinese hamster
ovary (CHO-K1) cells were obtained from the American Type Culture
Collection (Rockville, MD).

Methods
CHO cells, stably expressing an elkgal4-luc” reporter gene (host) were
transfected by electroporation with the human melanin-concentrating hormone
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30

ant agoni st assays. MCHlL R-el kgal 4-1uc CHO cells were
propagated in conplete nmedi um (DMEM F12, 5% FBS, 2 M

wo 2@5082wi ne) in T225 fl asks. Forty-ei ght hourBCPUS®N4/034846

to assay, cells were harvested with 2 m of 0.05%
trypsin, washed wth conplete nediumand plated at a
concentration of 10,000 ce#ds/well in conplete nedi um
in black 96-well plates. Eighteen hours prior to the
assay, the nmediumwas renoved fromthe cells by

oné$€d:ép’%bf Wst@Bﬁa élsme R MEBI RNy GH8BlToPfuneabngn f I ee

time of th assay, antagonists (1 m
antago%smlassyymﬁqm Retlkgaldduc 6HQucellmwere pezpagata in

cofpfe e EAIRELPER 85 RS 2 1l FoulBline) 6 22bThsks”

Foftg!dighi hitfurs Brior 10g4828t tells wéke Narvebtahwith 20mL of 0.05%

concentration of MCH was added to the nedi um and

tryp$lat washed with completeamediun aod pjed ata carcegtrption ot el |
Ol AR g P G5 perogh bRkes, Pt

prlbut:ﬂhesz(stsaj/ taedndcﬂﬁaﬁd wasivenmidvéd groms fhe aéllsabry assimtishsand
formed 1 n order to avoid potential ass

renlm@‘ with &Rad/ il eicisutnigee WMIEM/ b2 At thﬁnhmetof &he assay,

anBoofatS  ply ORI AT 1D Rt caB Pl s Wit
pipattagtiaiol the médineCand PRIES wetd micliBatet for @*1:59 five RFAGES at
| uci ferase activity uantitated on a Count ( tEng

wa
37 tCcnapeelt eultire inqubatarn d?ocilommg this (rwatblaaaa) 1 gL 19f) aB

Qnds/ Qunt _t.i eall e anta
cofESiRRE T NGE Ui paedl o B sROumab el B Rgpass
forlte- Hdd'r‘@ at 3y egrig %Séélfblﬂﬂﬁ‘é Yﬁduﬁbaﬁﬁ* ‘Tﬁeqrnéél'lm'f?wﬁé ta"st)i‘i‘ﬁted

program based in M crosoft Cel. Specificity of the

by MBELIRD foﬁgp%by thﬂaddmbercrhﬁﬁ)e,d afa hd mlx@rea)fmupPMsMahd
PP TE OBk DR 4 oS S PR B s
to 5\%15 @o‘ﬂévgi‘ ssmmnggwrdoﬁ%ddﬂst\nﬁc%m iRRiRDE
stlmulate Iuc:ferase achwty or could inhibit light signal. Plates were sealed
and subjected to dark adaptation at room temperature for 10 minutes before
luciferase activity was quantitated on a TopCount™ microplate scintillation
counter (Packard) using 3 seconds/well count time. The ability of the
antagonist to inhibit the MCH ECgp response was quantified by non-linear
regression analysis using a curve-fitting program based in Microsoft ExCel.
Specificity of the MCH R1 response was determined using the same protocol
by measuring the ability of said antagonists to inhibit an ECg thrombin
response (endogenous) in the host cells.
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greater than 7. For exanple, the conmpounds of Exanples
1 and 4 have the respective MCH RL pl C val ues shown
whedosm2siExanpl e MCH RL pl Cso 1 8.6 4 8.7 ConpaPEL/USm04/034846
St udi es. One aspect in which the compounds of the
present invention differ fromthose found in
W03/ 033476 A1l (G axoSmtMgine) is that the conpounds
of the present invention are devoid of substituent(s)
corresponding to ML in Fornula (la) of that
in\F/)J’e-'lr)](tgi%%n gﬂgﬁ?? rgg'i'%éwp}netpgrred cﬁ%?’%&é%ﬁlg@?g@ﬂb of
greatardhdn g Forhéxaimplenthefcant@ounaseot Eexamaples-1gandyé have the
relate RG), pot assi ym.ion channel as conpared
respgofUCHE BT e ePS PR PEA 0 03/ 033476 A - The
hERG pot assi um channel contributes to the
repolarization of cardiac action potentials, and

Examplebi t i oM@ RhpiCahjannel can prolong the T interval

1 of —the—eleetrocardtogram T interval prolongation is
associ at eg' ith a ventricular arrhythm a, torsades de

4 pointes Ulgat can progress to ventricular fibrillation

and sudden cardiac death. Testing new chem cal
entities for hERG inhibition is a strategy for the
ear Conperatote Studids. @ne mspeetth whioch tmgedmpounds of the

[ iapiliti [ t | inical ' |t f
presgiipavabivafies fomhareeiidinofidead At ° °
(GIHQ@SH&EKﬁHeﬁ%Sﬁéﬂhﬁwé ddhﬁd&uﬁ\d%_‘%ﬂ‘fﬁé bfsseit idVeRton are fng/oid

inhibitionand thus a reduction in the potential f
of subséitusnt@icdirespendinaito dbmblin Earmulas(la)afthalr ap@ieation. In
nmples 1-3

oSt oAerefent oo deonatt Pleife -
chdraoReidiicts rdgairdingMMEbItRAMTithe AuM@nistheBadyd gd telaiiRydife
(hERG) potassium ion channel as compared to those compounds disclosed in
WO 03/033476 A1. The hERG potassium channel contributes to the
repolarization of cardiac action potentials, and inhibition of this channel can
prolong the QT interval of the electrocardiogram. QT interval prolongation is
associated with a ventricular arrhythmia, torsades de pointes that can
progress to ventricular fibrillation and sudden cardiac death. Testing new
chemical entities for hERG inhibition is a strategy for the early detection of QT
interval prolongation liabilities prior to clinical trials. The results of comparative
testing illustrate surprising and unexpected benefits in the reduction of hERG
inhibition and thus a reduction in the potential for adverse cardiovascular
complications.

Comparison Examples 1-3 (found in WO 03/033476 A1) were
compared to Examples 1 and 4 of the present invention. The compounds for
comparison from WO 03/033476 A1 were:
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Conpari son Exanple 1 Conparison Exanple 2 H Owe
Conpari son Exanple 3 The conpounds of the present
WO pwseniisen used for conpari son were: The conpaPCHUMRMEE34846
carried out as follows. The hERG pot assi um channel s
were transiently expressed in HEK-293 cells using the
Bacmam viral expression sydem (Kost et al, 2000:
Pfohl et al, 2001). The HEK-293 cells were nmintained
in cell nmedia conpri sed of D-MEM F12, 10% fetal bovine

serum peni cCi ve G sodi um 100 uni ts/ m, ang

st rept onyci Ll Cell's vvere oWl 1.0
con /[ézls a vvere rinsed \/LP\B@
O jas age The fl ask | l a W|th
VERSENE » : 5000 for 5 m S @ C to detach

t he CeJ:Jm‘éanEJn@{E}nBIQe flasks. Cells q}%g nso ample 2
el ectrophysi ol ogy experinments were plat ed on gl ass

coverslips and transfected 24 to 72 hours pphor to
use. hERG channel s were studied u(s,g,,eng t he ol e cell
node of the patch clanp technique ﬁiﬁ&
1981). The pipette sol ution cpnt
K+Aspartate, 1nM EGL fNa rTMI\/gATP 5 nmM
HEPES, p 7.4, and th t| on contai ned 145 nmM
NaCl, 4 nM KCl, 2nMCaC|Comar;ISd1rg§4 fg nmM HEPES, nV
d- gl ucose pH 7.4. To neasure drug e fects, the cells
Theegampraindisanf the Presgnttimemtionaseddot oomEersbri oerd00 s
foll oned by47 a second p l,se to -40 V so that the

outward tail curreng, Tacterl stic of hERG uI }'be
neasur ed. The hERG a| urrents were neasurgd /at) -40
mV because no currents were [re @ this
potent| i s sf ect ed ceI pUhse

prot C at ed at ten-¥ lep,{/al s during

t he

Example 1 Example 4

The comparison was carried out as follows. The hERG potassium
channels were transiently expressed in HEK-293 cells using the Bacmam viral
expression system (Kost et al, 2000: Pfohl et al, 2001). The HEK-293 cells
were maintained in cell media comprised of D-MEM/F12, 10% fetal bovine
serum, penicillin G sodium 100 units/mL, and streptomycin sulfate 100 ug/mL.
Cells were grown to confluency in flasks and were rinsed once with PBS prior
to passage. The flasks were incubated with VERSENE (EDTA) 1:5000 for 5
minutes at 37 °C to detach the cells from the flasks. Cells used in
electrophysiology experiments were plated on glass coverslips and
transfected 24 to 72 hours prior to use.

hERG channels were studied using the whole cell mode of the patch
clamp technique (Hamill et al., 1981). The pipette solution contained 145 mM
K+Aspartate, 11mM EGTA, 5 mM NaCl, 5 mM MgATP, 5 mM HEPES, pH 7.4,
and the bath solution contained 145 mM NaCl, 4 mM KCI, 2 mM CaCl,, 1 mM
MgClz, 10 mM HEPES, 10 mM d-glucose pH 7.4. To measure drug effects,
the cells were held at -80 mV, then stepped to +20 mV for 400 ms followed by
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superfusion of the test article diluted in the bath
solution. The inhibition of hERG was determ ned by
wore@sisismy t he peak anplitude of the tail curreCI/BESHED4/034846
-40 nV before and after conmpound application. The
hal f - maxi mal inhibitory concentration (1C50) was
deternmined froma curve fi47of H Il equation to the
data points. The results are detailed in Table 2. Al
experiments were conducted at roomtenperature
a sEBBAA PLISEHAMD AT <B)thallheldung %m@réaﬁ%wwwﬁc'&n
Conpari son Exanpl e ?62%| nhi b
hEB@TpemldmmEnaumde TbeQIE}R(B rliali burréts wmlecma@atredcai -40 mV

befATNS stheyakelinans vierPereSs R (Bsnchiial h Fph tiiftasted
celdahid 9u|§éfﬁr6®@ol Was reﬁéai@dfﬁﬂté?ﬂséﬁon'aqhtérbﬁs(dlﬁrlng the

corrprl Sin har nmaceut i cal acce e salt,

Reyfusier of gwe pﬁ%n@leo@mem intheuprthisehdiond ghevrambm@n of
hEE'@va%gfdet%@hgb% rﬁéé‘&r@g ﬁﬁ@)ﬁ%ﬂ rﬂ‘ﬁlgﬁ&é %ﬁdthe tail currents at

erocyc r|n or a ered Drcycl i

-40eivebefoye bnd aften gompbene lappﬂ@atﬁ)n:% Tﬁerrwnfomamlnal inhibitory
het ro_@i;cllc ring and s ered bic

CORRRTIAIEYAI G 5) Weh etk tian o3 supreciia Tl ecgtion to the

data points. The results are detailed in Table 2. All experiments were

conducted at room temperature (approximately 25 °C).

Table 2
Example hERG Inhibition
Comparison Example 1 [Cs0 2 uM
(62% inhib. @ 3 uM)
Comparison Example 2 90% inhib. @ 3 uM
Comparison Example 3 84% inhib. @ 3 pM,
Example 1 I1Cs0 >10 uM
(2.8% inhib. @ 3 uM)
Example 4 ICs0 >10 uM
(23% inhib. @ 3 uM)




atom and, optionally, 1 or 2 nore heteroatons sel ected
fromthe group consisting of and S, and wherein each
w@boosaixd4het erocyclic ring and said bicyclic PCT/US2004/034846
heterocyclic ring is optionally substituted one to
four tinmes by at | east one substituent sel ected
i ndependently fromthe grod4f consisting of phenyl,
al kyl, hydroxy, C . al koxy, C . hydroxyal kyl, oxo,
halo and - Q(CH2) C(OR6 wherein qis O0to 2 and R6
,§gja%ég fromthe group consisting of alkyl,
koxy, and aryl; each R3 is selected |ndependently
fromthe gr oup consi st i ng of straight or branched

| k | k hyd | kyl
1. or i Ao of Comii dhoRRiEnd o al kyl ari no, C

di al kyl ami no, hydroxy, cyano, acetyl ~akkylthio, and
halo; and nis O0to 4, R4 is selectmthe group
consi sting of hydrogen, stra) g ariched al kyl ,

cycl oal kyl , aqﬂ50 R5 is selected

|ndependently frot onS| ng of Ci

strai ght or branche ; 4cy alkyl al koxy,

tri hal omet hyl, trihal onet hox am no, alkylanlno

di al kyl am no, hydroxy, cyanﬂ, acetyl, alkylthio, and

halo; and r is O to 5 with the proviso that when r is

0,49 the ring Qis substituted one to four tines by at
a premsiaceoticallyzriceptabie sak| sutvatd, ompreysiiogioally fuinationahe

rou onsi st of phenyl aIkyI hydroxy, al koxy,
deg G‘a’ﬁﬁrﬁl W"‘e%mThe corrpound accor di ng to Claim1

V\’”ehﬁg@fé n% ﬂg&egmlg?/%ldﬁw F&Z&Iﬁ?ﬂﬁkf&?é%i’ﬂﬁﬁngbﬂﬂj or

rocycliic ring,
bIQMJh!I betersayctic negewbeyeaihisaid Bﬂgnanﬂbesed betsrogyslicaing and

saidpli oiabefay bfe R Sekiyeidnad cBti NahEReEi phdgen
atdri@nd! @Fﬁb&é]ﬁgﬂ Dringohd hétetoatolid seléted From tiad kPasp

0XO0,
consistlng of O'and S, and wherein each of said heterocyclic ring and said

bicyclic heterocyclic ring is optionally substituted one to four times by at least
one substituent selected independently from the group consisting of phenyl,
C1.3 alkyl, hydroxy, C4.3 alkoxy, C4.3 hydroxyalkyl, oXo, halo, and -
O(CH2)qC(O)R® wherein q is 0 to 2 and R® is selected from the group
consisting of C1. alkyl, C4.5 alkoxy, and aryl;

each R® is selected independently from the group consisting of Cy.g
straight or branched alkyl, Cs¢ cycloalkyl, C1¢ alkoxy, Cq.3 hydroxyalkyl,
trihalomethyl, trihalomethoxy, amino, C1.¢ alkylamino, C_ dialkylamino,
hydroxy, cyano, acetyl, C4 alkylthio, and halo; and n is 0 to 4;

R* is selected from the group consisting of hydrogen, C1.s straight or
branched alkyl, Css cycloalkyl, and C4.3 alkyithio;

each R® is selected independently from the group consisting of C1.g
straight or branched alkyl, C3. cycloalkyl, C4.¢ alkoxy, trihalomethyl,
trihalomethoxy, amino, C¢s alkylamino, C4.¢ dialkylamino, hydroxy, cyano,
acetyl, C4¢alkylthio, and halo; and r is 0 to 5, with the proviso that when ris 0,



-Q(CH) C(OR 6 wherein gis 0-1 and R6 is sel ected

fromthe group consisting of 1-3 al kyl, al koxy, or
wW@eops/048341 The conpound according to Caim2 WhRCEUS2004/034846

ring Qis a 5-nenbered heterocyclic ring substituted

one tinme. 4. The conmpound according to Caim3 wherein

ring Qis 3- hydroxypyrrol 48i ne. 5. The conpound

according to Claim1l1 wherein nis 0to 2. 6. The

conmpound according to Caimb5 wherein each R3 is

thé ﬁhgfcs ?éjsﬁtféﬁmté&‘ Bn8O YoUrRRSS Pgiﬁ'@ ﬁﬁ‘t 99%‘3_%1b§ﬁﬁ?érﬁ e1ted

branched koxy, tri
mdﬁmridyehﬂyrfrnm tr@gmup caosisting oCphény] €yt alliyh hyadrdxpaCp;
land nis.1 h7 The conpound according to Claim6
aWr %@ @ net hoxy. 8. The conpound according to
Cam 1 wherein R4 is selected fromthe group

consi sting of hydrogen and a strai ght or branched
2. 3| kyfihe @mmcb@m@&na tafdaimiil whareingling @ is avhes siemBdred

vl gAML 02 R R RIS B, S i

saiof héleradyciic ghy aad saidbiehelit hétsydcyclic Hing dr& eplionally
ri.hal omet hyl, dial kyl am no, cyano, acetyl, al kylthio,
suBsifuied ene m@ur tln@spyoat lsast onm@lb;s@mrs@lmrfmm dhe o

nd onpound

o R o I Rh ISRy, Gsahohd g aiq SRl
-O(inp)@G((a)Fh cwberdimg is 0-1Chrd R°1s sAalecmdwfrct»nhethegmupmdmsisung

el e(ﬁE d.fro knthe %@ﬁup consi sting of

17@@ | GroflKeRy 1o 28l 4. [ (3R) - 3- hydr oxypyrrolidin-1-yl

- 3- net hoxyphenyl }thi eno[ 3, 2-c¢/] pyri m di n-4(3/
/ - one;

3. ) The compound according to Claim 2 wherein ring Q is a 5-membered

heterocyclic ring substituted one time.

4. The compound according to Claim 3 wherein ring Q is 3-

hydroxypyrrolidine.

5. The compound according to Claim 1 wherein nis 0 to 2.

6. The compound according to Claim 5 wherein each R®is selected from
the group consisting of C1.3 straight or branched alkyl, C_3 alkoxy,
trihalomethyl, C4_3 dialkylamino, cyano, acetyl, C4.3 alkylthio, and halo; and n is
1.

7. The compound according to Claim 6 wherein R® is methoxy.

8. The compound according to Claim 1 wherein R* is selected from the
group consisting of hydrogen and a Cy.3 straight or branched alkyl.

9. The compound according to Claim 8 wherein R* is hydrogen.



6- (4-chl orophenyl ) -3-{4-[(3S)-3- hydroxypyrrolidin-1-yl
] - 3- nethoxyphenyl }thieno[3,2-c/]pyrimdin-4(3/

WO 26006/0€2541 PCT/US2004/034846
6- (4-fl uorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl
]-3- nethoxyphenyl }thi eno[ 3, 2-c/] pyri m din-4(3/

/)-one; and 50
6- (4-chl or ophenyl ) - 3- ( 3- met hoxy- 4- pyrrolidin-1-yl pheny
[ )thieno[3,2- c/|pyrimdin-4(3/ /)-one. 14. The

TR ISRt B8 B0 B o

thé group consisting of (_31_3 straight or brancheq al_kyl, C1.3 alkoxy,
il e e BT R branics ABP, £ ciliudiialo) gRd fialo: arid r i

1 ¢fysi ol ogi cal ly functional derivative thereof in

conmbination with at | east one species selected from
the group consisting of an agent for treating

di a e rogr ' rtessi on, and an
MagerterampnuRe Fiiprtodbi 8y 2P i8R % Rl 3B TR4
of Claiml, a salt, a solvate, or a physiologically
functional derjvative thereof in conbination with at
12, eadthegiinpoind aecardingttpClaine Ad mareinr Rope shiogo.
sel ected fromthe group consisting of (i) human
ciliary neurotrophic factor, (ii) a CB-1 antagoni st or
131 nv dhecongpourst acdarding te Glainmn dtwheereimi thicecompophd e selected
inhibitor, (iv). a lipase inhibitor, (v) an MR
fro groupcANSIsting qfroc agonist, (vii) a ghrelin
receptor antagonist, (viii) a CCKA receptor agonist,
(ix) an NPY Y1 antagonist, (x) PYY3-36, and (xi) a
6-(Ergtroraphienyl)-Gr{4-[(3R)-B-metroxypyoolidinebyl] #8 obesi ty,
.abet.es epr ' Or .anx] in a mamal
m%bﬁ%m@”XBHP%E%MVQW%%@%"Qai d mamal of an
effective amount of a compound of Claim, a
har maceuti cal » acceptable salt, solvate, or

6- PIOIPHgNYIX3-A-K 3R L-Brivesoxyiyrrolidin: el +der eof .
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one;

6-(4-fluorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one; and

6-(4-chlorophenyl)-3-(3-methoxy-4-pyrrolidin-1-ylphenyl)thieno[3,2-
d]pyrimidin-4(3H)-one.

14.  The compound according to Claim 13 wherein the compound is
6-(4-chlorophenyl)-3-{4-[(3R)-3-hydroxypyrrolidin-1-yl]-3-
methoxyphenyl}thieno[3,2-d]pyrimidin-4(3H)-one.



18. The nmethod of claimwherein said mammal is a

human. 19. A nethod of treating obesity, diabetes,
waele@seesion, or anxiety in a mammal conpri si ngPETIES2004/034846

adm ni stration of an effective anount of a

phar maceuti cal conposition containing a conpound of

Claim, a pharmaceutical ™ Bdqceptable salt, solvate, or

physi ol ogi cally functional derivative thereof and

pharmaceutically acceptabl e excipient to said nmammal .

20.
8 RESgTIpOU of CIglR 1Ta 426 Solvatel o BTBIdTedty,
furRﬂuml der(\.lallvactlcenedf m\gcdmblnmnom viitte atrieaist Dng speaiesi sedected
aniline o

h d
frof tRoRHPEoRpISting O PyRdeht for et gianstas. & agmtior
tre\élﬂﬁé W[yBeftéﬁQorg arf®Ban Béenﬂorgfhdatr gaéﬁer?os%lae§isned in

For mu I's al kyl A process
for preparing a conmpound of Fornul a (I) accord| ng to

10f) e OB SS AP S SRR R e o G ety
functional derivative thereof in combination with at least one species for the
treatment of obesity selected from the group consisting of (i) human ciliary
neurotrophic factor, (ii) a CB-1 antagonist or inverse agonist, (iii) a
neurotransmitter reuptake inhibitor, (iv) a lipase inhibitor, (v) an MC4R
agonist, (vi) a 5-HT2c agonist, (vii) a ghrelin receptor antagonist, (viii) a CCK-
A receptor agonist, (ix) an NPY Y1 antagonist, (x) PYYs.35 and (xi) a PPAR

activator.

17. A method of treating obesity, diabetes, depression, or anxiety in a
mammal comprising the administration to said mammal of an effective amount
of a compound of Claim 1, a pharmaceutically acceptable salt, solvate, or
physiologically functional derivative thereof.

18.  The method of claim 17 wherein said mammal is a human.

19. A method of treating obesity, diabetes, depression, or anxiety in a
mammal comprising the administration of an effective amount of a
pharmaceutical composition containing a compound of Claim 1, a
pharmaceutically acceptable salt, solvate, or physiologically functional
derivative thereof and pharmaceutically acceptable excipient to said mammal.

20. The method of claim 19 wherein said mammal is a human.



in a solvent in the presence of at |east one coupling

agent to produce a conpound of Fornmula (V)53 ( ) and
weywbsionsmyg sai d conpound of Fornmula (V) wth aPCHUBZ04034846

Formula (IVa) R Hto forma conpound of Formula (1)

and wherein ring Q R3, R4, R5, n and r are as defined

in Formula (1). 23. A procb&8s for preparing a conpound

of Forrmula (I) according to claim1 conprising

reaction of a conpound of Fornmula (Va) o N (Va) (i)

21w t A proees®firprésathga d:ommlnkj&ﬂlﬂanrmé ab %8éo MfihG % Blaim

Suzuki, coupling reaction_or (ii f

1 GONBRIIRIRY FeRtdinG ancanjing ofiRarmaulp 1) adl um cat al yst using
a Stille coupling reaction and wherein ring Q R3, R4,
n, and r are as defined in Formula (1) and T is a

| eavi ng p. 24. A process for preparing a conpound
of Forn@l) according to claiml1 wherein R4 is
ri sing coupling an amno ester of Fornula
HI& wher ei( )Rlsalkyl (1'1'1) NMVe,54 with an aniline
Fo

@la (1) NQ(H HN

with a compound of Formula (l1)
o)

OR
\ | 1y
N

Q

NMe,

while heating in a solvent; wherein ring Q, R R5, n, and r are as defined in
Formula (), R is C14 alkyl, and R* is H.

22. A process for preparing a compound of Formula (I) according to claim
1 comprising coupling an amino acid of Formula (IV)
0

OH
\ | (Iv)
NH,

with an aniline of Formula (1l)

(=)
N {n
: R),
in a solvent in the presence of at least one coupling agent to produce a

compound of Formula (V)



in a solvent in the presence of trinethylalumnumto
produce a conpound of Fornmula (Vb) N(CH 3 2 (Vb) and
weywbipsmy sai d conpound of Formula (Vb) to foP@T/ES2004/034846

conmpound of Forrmula (1) and wherein ring Q R3, R5, n,
and r are as defined in Fornula (1). 25. A process for
preparing a conpound of Fof3mula (1) according to claim

1 wherein R4 is hydrogen conprising reacting a

sul fur-contai ning conpound of Forrmula (M) (M) with a

Raney ni ckel reducing t in the presence of a

sol vent and wherein ring @ R3, R5 n, and r are as

defined in Fg§mnul f\' 55/26. A process for preparing
(ng co oung of]| Fo a (1) (@ccordi ng to claim21 wherein

4 enNco i §ing t’he treatnment of an ami ne of

Fo a NFo (HBEWN () with a strong base such

as sodi um heXdhet hyl di sil azane and reaction with an

.of E I []1)_ wh i\ Ris G . [ (LI
an Qi 48 cpamount o7 RATRLA Ny anacishOf oo e,
genpound of Formula (Vb) N(CH3 2 (Vb)

4 (va)

R OH
to form a compound of Formula (1) and wherein ring Q, R®, R*, R®, n, and r are

as defined in Formula (1).

23. A process for preparing a compound of Formula (I) according to claim

1 comprising reaction of a compound of Formula (Va)
Q@
O
S
N
N
(

” (
Va)
(i) with a boronic acid and a palladium catalyst using a Suzuki coupling
reaction or (ii) with an organostannane reagent and a palladium catalyst using

a Stille coupling reaction and wherein ring Q, R®, R*, n, and r are as defined in

Formula (I) and T is a leaving group.

24. A process for preparing a compound of Formula (I) according to claim
1 wherein R* is hydrogen comprising coupling an amino ester of Formula (1l
wherein R is Cq.4 alkyl

O

5
\ (i)
N

N

NMe,



and cyclizing said conpound of Fornula (Vb) to forma

conpound of Formula (1) and wherein ring Q R3, R5, n,
wapesn4zee as defined in Forrmula (1) and R4 i SPCT/US2004/034846

hydrogen. 27. The use of a conpound of Fornula (1), a

salt, a solvate, or physiological derivative thereof

in the manufacture of a ne84cine, especially a

nmedi cine for the treatnent of obesity, diabetes,

depression, or anxiety in a manmal, preferably a

withiF8niline of Formula (I1)
/@/ @

(R,

(N

H,N

in a solvent in the presence of trimethylaluminum to produce a compound of

Formula (Vb)
.
(R, S N
\ I . H (R3)n
4
N(CH,),
(Vb)

and cyclizing said compound of Formula (Vb) to form a compound of Formula
(I) and wherein ring Q, R®, R%, n, and r are as defined in Formula (.

25. A process for preparing a compound of Formula () according to claim
1 wherein R* is hydrogen comprising reacting a sulfur-containing compound of
Formula (VI)

e Q
/ (R)

with a Raney nickel reducing agent in the presence of a solvent and wherein
ring Q, R®, R®, n, and r are as defined in Formula (.
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26. A process for preparing a compound of Formula (1) according to claim
1 wherein R* is hydrogen comprising the treatment of an amine of Formula 1

o

(R,

(m
H,N

with a strong base such as sodium hexamethyldisilazane and reaction with an
ester of Formula (1) wherein R is C1.4 alkyl

0

(RY), ) OR

\ | )
L

I\NMez

in a solvent such as tetrahydrofuran to produce a compound of Formula (Vb)

OQ@

NIl H ®),
({
N(CH,),
(Vb)

and cyclizing said compound of Formula (Vb) to form a compound of Formula
(1) and wherein ring Q, R%, R®, n, and r are as defined in Formula (I) and R* is
hydrogen.

27.  The use of a compound of Formula (1), a salt, a solvate, or
physiological derivative thereof in the manufacture of a medicine, especially a
medicine for the treatment of obesity, diabetes, depression, or anxiety in a
mammal, preferably a human.



