;e3eLvi\6TTwdf WO 112/UGL188s 1 CHEM CAL COVPOUNDS Field of the Invention %
PCT/ USOL/ . ~9299 This invention relates to a new class of chem cal corrpounds(:,f,v'
and to t Neb02/@8ssi n medi cine. In particular, the inventi oRCERISEE$MS novel
phenet hanol am ne s derivatives, nethods for their preparation,

phar maceuti cal conpositions containing lthem and their use as agoni sts at

atypi cal bet a-adrenoceptors (al so known as bet a- 3-adrenoceptors).

Background of the |nvention AtpupigidialbebieeUnmsept ors belong to the

fanily of wawwmmmﬂus t hat ol ogi cal actions of the
hor nones | d noradrenaline. Such receptors have been descri bed

for exanpl e byc®@oR S Arch et. aFigld ghthe kveotion 163-165 (1984); C Wl son et.
.al., Eur J. Pharmacol., 100, 309-319 {1984); L J Enorine et. al., Science,

531,830 (10900 Mo8aion cfBftedn A RERg el P compaotys A (Rfgirape’

-atypi cal ihehediaivecnagenticulsr, aie€inlientibeedfcéms rfovel phemathanolktiimgean Pat ent
Applications EP-A-0455006 and EP- A-0543662. Sub-types of the adrenoceptors,
a, -, a25,derrg/,ai'ygg-zrneﬁmsi&fggtneartRfspaeatpneahamaq:%wﬂ ¢OMBROSIHORRe basis of

agent s R ar RSP aRHARE L6 B 2t oL Bt BhieRushbehors IR CP)

used in cknowrcab bebal3cadrenobddptors)ecent | y, enphasis has been pl aced upon
specific receptor selectivity in order to reduce side effects caused) in

part, by interactions with ot@er! receEtgrhs.! At é@l cal beta-adrenoceptors are
known to occur in adipose ti thejov ointestinal tract.

At ypi cal beta-adrenocept or agoni sts have been found to be particularly
useful as t HeYRiGaERRta-agienocapiarsbelane i Q"eafﬁﬂ"éls&éﬂr?nﬁ?%&sit%atagent S.
Conpoungs ' Lol ' \Yd hyrddpvsalmeso been
deseri B Sa K e bHpipRlaiceR sEid SRERIRlongeh halfead hardofeifalir)
growt h pr 8och eeceptars dveobegr desdritteddgrexarapleoby Ui BoAnchret, aladNaford,t i ve

i sot ropi 0, R/ 8s. 2. PCT/ USOL/ ~92 t

ant i at ner 802 151 PR (LORAYD Vulhor 5L eing douitmacel A CTussprastoap L

gl aucoma.  ByHERHe ePlall BRidHE4ePAS OM 18-1121 (1989); and A. Bianchetti et. al. Br. J.
Pharmacol., 100, 831-839 (1990).

15 Phenethanolamine derivatives having activity at atypical beta-adrenoceptors

are disclosed in, for example, European Patent Applications EP-A-0455006 and
EP-A-0543662. _
Sub-types of the adrenoceptors, a,-, a,-, Bi-, 8- and B;-(atypical) can be
identified on the basis of their pharmacological properties and physiological
20 effects. Chemical agents that stimulate or block these receptors (but not 33) are
widely used in clinical medicine. More recently, emphasis has been placed
upon specific receptor selectivity in order to reduce side effects caused, in part,
by interactions with other receptors.
Atypical beta-adrenoceptors are known to occur in adipose tissue and the
25 gastrointestinal tract. Atypical beta-adrenoceptor agonists have been found to be
particularly useful as thermogenic anti-obesity agents and as anti-diabetic
agents. Compounds having atypical beta-adrenoceptor agonist activity have also
been described as being useful in the treatment of hyperglycaemia, as animal

growth promoters, as blood platelet aggregation inhibitors, as positive inotropic

PSR
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The invention therefore provides) in a first aspect, conpounds of formula
(1) and pharmaceutically acceptable derivatives thereof: CI HC\ ~ ~\ OH
"' XJ (R~nwihermsbsssX i s oxygen or sul fur, optionally substiPOt/Edoipg29ne or
nore groups selected from Cl-4 al kyl and hal ogen, and where the heterocycle
containing Xis to substituted neta or2para to the depicted NHL R is

hydr ogen or Cl-6al kyl; R represents. substituents selected from Cl-6 al kyl,
hal ogen, ageintsd and asertiptherosciéoti®agents; ;ardnab beingprsefidrin theatreatmexgef from
0-4. ~ s Preferably the conpounds of this invention are agonists for human
beta-3 adl@M¥BBtor ("£33"). More preferably, the conpounds of this
invention are selective agonists for f33. In another aspect, the present
.invention provides a pharmaceutical formnulation conprising a conmpound of
the invention. Preferred phar gL thén itions further conprise a
pharmaceutically acceptable c rer. spect, the present
invention provides a nethod for the prevention or treatnent of clinical
condi ti®ns or Tieirwestion tharefure iprevides,dnel first aspent, ¢ompownds eftfoemiulan of an
atypi cal het a- adr enocept or agoni,st onpl.i Si adm ni stration of an

effecti ve(BaqﬂﬂJﬁ]t’arma%? G ﬂa‘be%?bleéf%&gf'w%ﬁ‘%ﬁot his zs invention. WO
02/ Ud 188S PCT/ USU11.~9299 3 | n a further aspect, the present invention
provi des the use of a congmund of formula (1)) or a pharmaceutically

accept abl e derivative thergeof, in the manufacture of a nedi canent for the

treatment of conditions @ seases stscepti bl e .59 anel i oration by
adm ni stration of an aty bet a- adr enogept or ] i st.
Description of the |Inventhoa AS s 3 he g al kyl' and "al koxy"
mean a straight or branched al kyl oup or @ oldp respectively,

cont ai ni ng the indicated numbePHof to carbom@ikons.X®or exanple, C, _6al kyl
means a straight or branched al kyl containing afRleast 1 and at nost 6
carbon atons. Preferably the heterocyQ:)I e containing X is substituted neta
to the depicted NH Preferably R is hydrogen or nethyl. Wien R is other
than hydrggessin !Xh@rbxygeﬁro‘?fsal’f@qbbgtibﬁéilysélﬁjsﬁﬁﬁé@lﬁyﬁme & moralgtdupscar bon to
which R is bonded iS R Preferably Ris chlorine, fluorine) or CFE3,

Pr ef er abl §€lacted fmm L 1-qralleyl apgdralegest, @andoviere the heteroeyelecaptajningeX is

st ereochem sty around the carbon to, j the depicted OHis bonded is R
10 substituted meta or para%ol?he dep|c¥\e’ry l(\:lpl P

R' is hydrogen or Cqgalkyl;

R represents substituents selected from C4.g alkyl, halogen, trifluoromethyl and
Cq-galkoxy, and

n represents an integer from 0-4.

15 Preferably the compounds of this invention are agonists for human beta-3
adrenoceptor (“R3"). More preferably, the compounds of this invention are
selective agonists for 3.

In another aspect, the present invention provides a pharmaceutical
formulation comprising a compound of the invention. Preferred pharmaceutical

20 compositions further comprise a pharmaceutically acceptable carrier.

In another aspect, the present invention provides a method for the prevention
or treatment of clinical conditions or diseases susceptible to amelioration by
administration of an atypical beta-adrenoceptor agonist, comprising
administration of an effective amount of a compound or composition of this

25 invention.



20 It wll be appreciated that the above conpounds of Formula (i) may
contain optically active centers. The individual) isolated isoners and

m Xt ur esWhey®od8S i ncl udi ng racemates, are all wthin thePEEYPE/AIRI% he
present invention. Typically, where R _is nethyl) m xtures of diastereoners
of conmpounds of Fornula (1) may be obt Ai ned, which are enriched with
greater than or equal to 80% by weight of 2s one diastereoner. Suitable
conpounds ofn & Sirtharaspert,dhe presantinverntion previties the use of a compound of

2 (3 { 2Rebniid (bps BRBFRELu R AL B HEN AV LRI AET not pheny! ) fura
g- (3-{ Lz-rﬁlén@ébﬂirgI@haﬂhéd'rcaﬁ%ehﬂbrqw|tre%‘trhh§hﬁd‘i1i cuNdifidns andisedgeenyl ) furan-3
+30 carboxylic acid, o . _ _

2- (4- { 2RYusCcERtilia to AAHIORION DyRadinistkglioreehan atiricl bethadanassPieny! ) fur a
n 3- car%%ni-% aci d; WO 02/ (1 088~ 4 PCT/ USOL/ -192' h

2-{3-{2R- ( - Chl or ophenyl ) - 2R- hydr oxyl et hyl am no] pr opyl anmi no} phenyl ) t hi op

hene- 3- car boxylic aci d; i rioti the.lnvention

2-(3-{[ 2- ( 3- Chl or opheny! ) &2, Description.of the Javention. | ani no} phenyl ) t hi ophen
e3-carboxylic acid; s

2-(4-{2R-[ 2- (3- Chl or ophenyl ) - 2R- hydr oxyl et hyl am no] pr opyl am no} phenyl )t hi op

hene- 3- car baxylded bk, tﬁ@tbrﬁﬁaérmp@%i"smbky’ Meaf R ﬁ%i?hﬂ@ﬁbféﬁbhé@s
thereof. Particul arl é@;r ef erred conpounds of the invention include:

2- ( 3- {[ 2-qlkyl@idwp opalkexy grow reanestiyely econthimingtiecindicatad nonpaeat| ) f ur an- 3
io carboxyljc acid. .

27 (31 18- SeubBnBEBEn ERy PremRIS firs gy MBS ASHAGPLOT RIS A¥Eny ) ¢ hi ophen
e 3- car baHthigingcatdeastndant at et 6t datBbh wtarasept abl e derivatives thereof.
By "a pharmaceutically acceptable derivative" i s nmeant any pharnmaceutically

accept abl e Exeferakly the hetarogygle containiag XelstsubstiytedmedatR epictes nul a (1)
or any i swgt her conpound whi ch, upon adm nistration to the recipient, is
capabl e of providing (directly or indirectly) a conpound of formula (1) or
an active mgreferhbly®'ds hydsoghneott imetrehf When Ri' id other thzpr leydraged, thent hose

skilled in the art that the ¢ ounds., of formula {l be dified to
pr ovi déSpFPf&%?fﬁE@dS‘P@éq’rle?CE@E@g{;gﬁq’@ %QP&BPS@%MBL%YQ?M%DQ - of the
functi onal fﬁr@fé‘?éblgrR I EnISRR® i?le%.r (r\_pg_rrul a (I). O particular interest

as such derivatives are conpounds nodified at the carboxyl function,
hydr oxyl f urrefesallyovisdl, 1aior 20 Mostupeferablyvi isi0.be appreci ated by those

Killed i t that th h ticall [ ' .of th
conpounds. of T AR INg sierRas Ry BRGAa e rorfSE B HBRY SR HerlRb ST on.
Pref err edpdhdedmcRut i cal |y acceptabl e derivatives of the conpounds of

formula (1) are pharmaceuti cal I%@accept abl e salts thereof. Pharmaceutically
accept 28| e dawilderappmeeiatediatiie abpve spmmornds f FRENUIRI} Ma¥ CoBEHN ved from

e e S L L A i
including racemates, are all within the scope of the present invention. Typically,
where R' is methyl, mixtures of diastereomers of compounds of Formula (1) may
be obtained, which are enriched with greater than or equal to 80% by weight of

25 one diastereomer.

Suitable compounds of formula (1) of the invention include:
2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)furan-
3-carboxylic acid;
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)furan-3-

30 carboxylic acid;
2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)furan-

3-carboxylic acid;



nitric, perchloric, fumaric, malefic, phosphoric, glycollic, lactic,
salicylic, succinic, toluene- p-sul phonic, tartaric, acetic, citric,

met haneswW@bsogss f ormi ¢, benzoic, WO 02/ Ui UB8S PCT/ USBLTASRIL-L2D

mal oni ¢, napht hal ene- 2- sul phoni ¢ and benzenesul phoni c acids. O her acids
such as oxalic, while not in thenmsel veé pharmaceutically acceptable may be
useful in the preparation of salts useful as internediates in obtaining
conpounds2-(ﬁ {2%21(3@!10?%6&&6 -2Fhbydroxilar naceuti cal |y accept abl e acid

(e o, sodiMpringeyEm o R ERE R RIS amoni um and NRaT
(wher e R 3.93.qb-(34ahlrbpheiyl}- 2R YR BB ORSthy RivHbfpriek sbenel 1

. pharmaceut i ca Iy acceptabl'e derivati'ves ‘act as agoni sts at atypl cal
bet a- adr edr6aEpylic agid as such are useful ~ o in the treatment of clinical

condi ti t | y administration of an atypical
-bet a- ad??}é‘fi 'tﬁg? %gonPPog)yr%rﬁsgrﬁ ﬁ&g%nxtyis) associ ated pain, notility

dysf unct |@thylaentnemmmﬂamaﬁi}pbemyl)etlsibphahesaecarebch acionsameci fic di arrhoea,
neurogeni c 1 nflammation, regul ation of intraocular pressure, is

tri gl ycerpPhfmaseuticalieacceptablg depvativessthereridependent di abet es mel it us
(NI DDM or TypePgr)hcu%‘ﬂ&%r@%r%@ﬁn%%ﬂe%\&ﬂ%ﬁcl’ﬂhQDM di abeti c

conplications such as- retinopa nephr opat neur opat hy, cataracts,
coronary M&-I{IQ (m—@lahxetshandl) 2R theydiravsydetinydamino]ethly Eopioo eyl ) urdn-3-

gastroi nt esi? or ders) particularly inflammatory gastrointestinal

di sor ddP sCarPRY 'cafi‘cé al so of use in 20 increasing the

hi gh- denspy- rﬁ}a,% i) Hi§sh&Rsi ng the
trigl ycerfl2 % ?oﬁggﬁﬁrg?ﬁ%ﬂwﬁkbl ood)%éjee‘;i,f:‘fr!]él espg@pgjlﬁﬁmbﬁfh man bI ood serum
and are tBeagianyiic @blqoahdmhaamaaeetlaatlytawepmﬂ denvatme@/tberqw ophyl axi s of

yper i nsul 1 e e aseabal doctRuatiE Wavpfiley 1S SraA AT P reeHisalnce.

Ref er encegcddptatiesalts estee Cor satedfi Rightestén, efhonipdund ofdermulanydraayi c
treatnent as well as the alleviation of s ynptons. | n a further aspect, the

|Event|lén0§5\e@\¢pmp§uﬂﬁé/vh‘]§|é léﬂorha@mtmﬁicﬁtu)rbtp thedeeigient.gs sarableiof) or a f
e canRleiing (RREARdt héradty) ool & fORALENor 41 abllfe RIS Ur e ©

anel i or at boredidueathent¢ofpi cal bet a- adr enocept or agoni st. Wi I e it is possible
that, for use in therap ound of .the i on may be adm ni stered
as the raw dhwﬁtr}a%ﬁppte%aéegtbéft sHpligq) &@s@'ﬂklhacthé EemWHngsﬁg)Fanﬂ"giO%S 6
PCT/ USQL/ t tion
Q%%g% | R, pravidd ﬂ!ﬁﬁﬁl‘é@?ﬂéélwc gtarmé dbhipativeShRetdby af

thus furt es a phar mac ormul ation conprising a conpound of
For mul 0( ahy of the funatiosalgroupain theaorepoursiseofdermutar 1)vé)f patiedliar t oget her

opt i onal 1 Jte/5h&p SR PR A RO PABA e g paiRhGPneli,

carriers) hodrox pmﬁbﬁ@ﬁggbammtno?oupgcept able" in the sense of being
conpatible with the other ingredients of the formlation and not

del eteri ous i W'ltlh%3péfﬁ%ﬁt@ﬁthtth@$%§||"“e¢llfé”'t%$$mﬁ1dBePbﬁrrﬂ§6el§t9@5)’dl ng to
th t I
(e, Preseabol MBI AGNAfke BFPLTHRANAGk bPlorRl () UM gerpisBleR ™!
admi ni sgsr morerthmyonet[ﬁisatanon or insufflation (e|ther through the nmout h or

the nose). For .oral adm ni stra i on, phar ceut ns may
take the forftefered 8%3693‘?&51‘ ticall Yéﬁ?%?tég@rd%'&’ M?%Q 58“ 9 nvent i onal

means Wt?orm'l.ﬂ %‘?é‘i)hgﬁhéé!etﬁib‘éﬁ ﬁéa é?!set Feo'ifpch as binding agents
(e.g. is prege |n| mal ze st V|ny pyrrolidone or hydroxypropyl
met hyl cel | ul Bbm)'nadeutlbaﬂysa(:e}apgablbeaatte@éthemonnpouyds of farmaila @) Indlugdse or

| ci hyd h | uby.i W 0. . |
o eay AR R maseilica Hebfitds nERaRTR AR SRR A Pl e) - o
wet ti n93oa%%§é§ ERah Ié@df élﬂldbt’é’é&uhs%&lﬁé]@h?blroc’ﬁﬂﬁlct abdIbrormry sbphesal ed by

met hods wel |l known 20 in the art i qui arations for oral
“admini str attrngnperaplqr@k@:mmc frnalchphwmora(gﬁr@pBlc lasti: sadieylic, SPEAPIS, or

i T h et oowpRE: RaPHiRe SR ERRRIE e, PetiindSliitihe, BimEBERAL 701

may be prepared by conventional nmeans with pharmaceutically acceptable

addi tives such as suspending agents (e.g. sorbitol 2s syrup, cellul ose
derivatives or hydrogenated edible fats); enulsifying agents (e.g. lecithin
or acacia); non-aqueous vehicles (e.g. alnond oil, oily esters) ethyl

al cohol or fractionated vegetable oils); and preservatives (e.g. nethyl or
propyl - phydr oxybenzoates or sorbic acid). The preparations may al so contain
buf fer salts fIavorlng, colorlng and smeetenlng agents as approprlate

4= ”~ o N 1 S



WO 02/ 060885 PCT/ US111/-49299 7 For buccal adm nistration the conpositions
may take the formof tablets or | ozenges formulated in conventional manner.
The conpswmazocagssor di ng to the present invention may be fpemuSew/ sy or
parenteral admnistration by injection e.g. by bolus injection or
continuous s infusion. Formulations fo® injection my be presented in unit
dosage forme.g. in anpoules or in nulti-dose containers, with an added
preser vatmal@chmaphmaiem-QimnphMg and benzenésilphosic acidsl sPthes iacids,

o o SRR eSS oy A SRS
agents. AldettiNAtthd Braparklisn eﬁfsarf@usémrSéilrﬁé\tmémate%qnldmaﬁm camﬁ;soarﬁfsm for

.constitution wth a suitable vehicle, e.g. steril yro en- ree water)
before us@f. therh@/emmpcamumemﬂmrma@gutl@alltym;mppmacsd tiorosaltiay al so be

enemms. 0. g SAB egw'ﬁfiﬁéorfﬁ%ﬁvtéé’ri‘%ﬁ§?§€%m§4€°§'ﬁ§“ baeéé'e@ssﬁiﬁ?rdi%ﬁﬁétgzﬁ but ter
L éﬂ(é’l égﬁﬁmétﬁhé%arﬂggfiéﬁﬂ ﬁwhﬁ‘)r\ILﬂp@Hd@ﬂlRo“g\gﬁéﬁcﬁ'

previ ously, oun SO b orrru ed as pot preparatl on.
Such | ong4aiiqﬂ)$'qltsf ormul ati ons nmay be admini stered by inplantation (for

exanpl e subcut aneousl nsc ne rintra ul ar | or by
i nt ;rgrmscul qqﬂ'@%‘?‘l’%q? oéf% H"‘f@} @ﬁ'ﬁ%ﬂ arm?é’eega%@u?ﬁi?pi%@%rdl ng to the
present i QyRpithes a@?)ﬁs ofw%ﬁé@i éﬂ@EQaY‘bét'& éd’rbhé?éﬁ(o%obb(drﬁé's%cﬁrarggseful

hydr ophobic materia or exa as an emulsion 1n an acceptable oil) or
i on exdhalnghertmtmnent ofclmsscaimndl’ilghy suetepiibde tmamaélotatleg)bw or exanple, as a

I | th t di
Formul at ceo iR A ebBicH hia-ATERBRBHr Aghdieher o £RTAENs FRiufE
phar ”ﬁceuﬁyp‘é}‘bly@%i‘m@r@éﬁty )ﬁbé?llﬁélhﬁa; irAtablé BbWeesyroRE gnd s Whi ch may be
used in the sane clinical conditions as those |isted herein for atypical

bet a- adr easaasgiated paijbrinetidy dgsnclionrexgessive aagirointestingd seerstior Befl e,
PPAR- h th
o esent 1 SREHH YR hoed, REGRERAL ffafnicn! Fed AR BFAABEAEFbRELsLRe  NC

body weisgtriglydesideniiangiabetes, ¢.g. Mnﬁnaﬂ&fd@)endemtﬂlamate@mrm&usrg\ItBDMrm
active |n%red| ent per unit dose, expressed as bgﬁ\d t of free base. The
unit dose ¥R 2pesushAasPRess BPD M)?”‘Eﬂﬁﬂ‘tﬂb@sei‘“ V\g'?EPEEC FRMPHCRtIONEhe dose
w || depe h‘?gﬁé | (1 G118RS
PCT/ USI | 1? Gg@ggg&@w%ﬁgé@t ed ttﬁ&ﬁélﬁhmybg&ﬁﬁggs‘gﬁgn? nﬁé routine
vari ati ondlsease@andcmmy@sdlemsl,l osjeaporobis; ane gastiointesjinal disotdasspat i ent as
well as the,se

i.ty of the con di.tion to.be tre ci se dose and
route of BamCHraé(Yr' ﬁ?%‘ﬂ"%’ryl EQ"Prt’ﬁf‘@"EiJ disorders, ﬁi‘eﬁl%‘éﬁgﬁqo%feus&'%t he
at t endafpt inehyading e ﬁfgh\@ér%"t'yflﬁlfdp%lems(HﬁLe) cHuBersl sontenthationergnt i on may
be prepared by any of the processes known in the art for the preparatl on of

simlar coepeasing thedrigzange eonermitationg bdQPChswunsteS;@ﬁé@@wu\mﬂﬂ lipgd x R,

P epar od Bauzaid B GRreflie GORGENTa ok iniRERARRENPand R Brighs 8BY 17
OrRZz O HZNatHeréiséla)dms( | They Glsb)mayte(Uskefy)l forthetteaatrient ahbyprirsuinaemisabl e

protecting groups for oxygen and nitro en ups r ectively,and R2 is
| over al kaﬁpl‘_ﬁss@nvlrﬁuﬁ%g"&sﬂﬁgn@@ Bf'n | !“ﬁgcﬁg erengep by

depr ot egt P88 MR A theCaIBVIatok! |)
are des%r =s§@d|ﬂl n éﬁr@%ﬁ%ﬁé%ﬁﬂ%&@eﬂﬁl g§e§3ﬁ%4 or nmay be prepared by
st andar d wéspogtoms$.s In an alternative process, a compound of fornula (I)
may be prep red._by hydrol ysis. of ound, of for
phar maceuti c QI F{ Bﬁh%}"éﬁﬁﬂ E@Vr' &5t theguse ofy ﬁém&-’ﬁ\ymﬂ of(lggngra(l:l
Formula () or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for the treatment of a condition susceptible of
30 amelioration by an atypical beta-adrenoceptor agonist.
While it is possible that, for use in therapy, a compound of the invention may
be administered as the raw chemical it is preferable to present the active



IV () wherein Rand R are as defined in fornulas (I1) and (lI11), R2is
| oner al kyl and R3 20 represents C~_6 al kyl or aryl optionally substituted
by hydr ogamg2/@e885 al kyl or WO 112/111r(188s 9 PCT/ USO1repRo@r/4929%09en;
foll owed by the step of hydrolysing the ester group -CO2R2 to produce a
conpound of forrmula (I), wherein the f & an ring is substituted by a - CO2H
group. Preferably, hydrolysis of a conpound of formula (1V) to forma
conmpound Bgredient dsa phaymasegtigal farmubatiorhy The invention thesfusthes prrvides aan

aqueous s | . I dr oxi .g. NaOH or
KCH, and %*ée&%%aéﬁ"l%agfﬁﬁgg[@#ﬁl@nﬁrﬁ{ﬁ%%%a?fwoégﬁé ﬂﬁ_br $he step of

hydr ol ysi pigarniecetsically gccamaliondszivative tHiteePtogetHmathendbr imareul a (1 A),
.wherein R4 is substituted a CO2H group can be carried out by a further

by .
hydr ol ysi Bhaimarcautigally accamiable aardersityeresf apdapplionally aathgptherapeutiopar ent

t ki A o A? d b
react; ng SaIoRBiotacieifuicdfEy e banRIEY SR skeiblent®Y BHEPEL L Y o
O - CRZ Wjacesptebiyinith@se(isé bf beinglsorpatible aitpenaiather ingebckats ot
opti ona I n e presen o1, on r nore IS Of. al Kanol s,
acet oni t rArBUIYSRAT RORiptarions o e (SmPnl thestali YT acet at o,
i sopropyl acetrt &;m?%ﬂ?&ﬂdrﬁ@b%ﬂﬁﬁ e pﬁé&%ﬂ?ﬁ'ﬁen t FHHy Y formulated

di met hyl acet am de ; preferably Yol uene and/ or xylene.” The tenperature
for the riseralohucealspaneatengl, rectal or tramsdearmal agmiistrativryornin kB0C, nore

f ly .100-120C 2 h ' f .of I ith
Compourld 91Tt i SPrrraton s, AnaBbaR o5 i R DeHaP s pag el
subsequengr gY&edi on of a conpound of fornula (1V) to a conmpound of

formula {1) may be carried out separately or in situ. The reaction is
preferably d&ararakdaguinistration; the pharp@aepiticar coragesitraty wey 1akertiwoiormo A

conpound r for mula (VI1):
(R P RISTERNRe Hele caBsRIsRRRLSate R hyEARRA Heths Wh oot oup.
suchI as aphar{mmgiabtbyra(:@ed;gabl{efémﬂieﬁb,sula]n %\gndggﬁe’m(?,g, t he p(r]I /esence of
a solvent selecte rom di chl oronet hane ( , [Et.CAc, toluene and/or

xyl ene,ISaHEFQ&?ﬁH‘é? B1ak& %@“f%v&‘??wm“(dﬂ&%r hYAFPYPERRY Et 3N and/ or an

o nenes RN R AR ierilatEing Bl LSRRI Y Lo Case
of ) o For hyirogeniphospbate); labricanist(aly. enagrdsoumistearates taicepailiag);on of
am di nes. dllé?r{tegrants (e.g. potato starch or sodium starch glycollate); or wetting agents
(e.g. sodium lauryl sulphate). The tablets may be coated by methods well known
20 in the art. Liquid preparations for oral administration may take the form of, for
example, solutions, syrups or suspensions, or they may be presented as a dry
product for constitution with water or other suitable vehicle before use. Such
liquid preparations may be prepared by conventional means with
pharmaceutically acceptable additives such as suspending agents (e.g. sorbitol
25 syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g.
lecithin or acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl
alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations may also contain buffer
p salts, flavoring, coloring and sweetening agents as appropriate. Preparations for
30 oral administration may be suitably formulated to give controlled release of the

active compound.



exanpl e, by condensation of a conpound of Fornula (VIII) wherein L
represents O ~ L R~~NH a |l eaving group (VIIl) as previously defined, in the
pr esencewd 02n6egdsvent sel ected from DCM toluene, )s Et CACT/USSI/MEMBCN, and
PC15 or POC13. Preferably the solvent i.s EtOAc. Preferably PCl5 is present.
A conpound of fornula (I111) may be preﬂared by reaction of a conpound of
formula (IX) ORZ &ZNOY |l (Rn/ X (IX) (X WO 02/ UGU88a PCT/ USOL/ - 10299
11 where Y Fepbeseaitadninistritian dmé compaisitiong maytake the Join abtablé&smenber ed
heterocycllic riﬁq&rof fo(rjr.rula {ﬂ)% fpllowed by reduction of the vitro group
usi ng st aRAEPIFH RIS &y coRyRiiopg R85 of fornula (X) are known or are
prepared by THeadtshapounER AQtrding®6 IR pradlent inVenalien maysbeXoraRNatelfys for m ng
a s furan group, a conpound of fornmula (I11) may be prepared directly by

reacti on Rareaterahadministeationdyyiniectionys.gvinebeluy injeptierseneentimu@ugi azoni um

et hods® ARUSIR GilieSbns Rrhefriag tnay & bR il ik Sosdbh Bk SRS ¢
N2+ may iambpouleshe inheltiidedefdontainespwithundadded prevehativeX)Thehere Y = NH2
by standard methods io known in the literature. Alternatively, a_ conppound

of f or nul PPsifionginaydake Syeh &ImMs assUsRENINS, iSOHItONS LT @sMIBIGAS IHPIIY or nul a
wh = ) . i it i
(1 ey el s g KL oA vty e At op b, o,

presence of sult abl e pa yst and’ a“suit
r educt i onstabilizing and/odigpetsing agients s thdtedaativetyq ki actives ingtedieabmay el ihadi um

catal ysts incl ude ut are not Ljmted to, -~ .

ot rai b ROVARERIMIRL coRF T IIth R SHEB)E VellipBagie SRleOYIoRANBES but are
not |im tﬁgtérobéﬁ@%usy_se of the palladiumcatalyst Pd(PPh3)4 in the
presence of the base KOAc is preferred. Compounds of forrmula (IX) are known
conpounds orTheagompoyndspaceatding tptbe psesent imentiononay alsotbresfoamulated in

Sui t abl e reg cing agents of use in the reactions include hydrogen in the
oresence 1o GEIRASAGNS Wi AS SuRPbRIBTies RETeiention snuRs. pdY coftaiing
pal | adi ungormlerftioRENS W] d_%'it@hj Pag8sosticheas ESERYbitter! othér @yééﬂidt%.r educi ng

agents such as borohydrides, for exanple sodi um borohydride sodi um

t ri acetiéxybdp @dditionde the fawpulations dessiibedirayiously. he éeppeundsay @so

condi tion ] r [ r S S [ ki and are
Further 1 P (2 mulpGs §08idebof BRESFMorr "shch IinERAuHME oirifalBng e, O0C
used i n t aéminisiesedby implintatvmdemeamplefsuboutameoUslynrgndeutasesusiyor

conventionpal manner, See for example, 'Protective Goups . in O ganic
Chenmi st ry'"t'@musﬁU?qf!Y)W %ME@W@U%W'ENWW'@QS Tuisgfor c?rxa?'m%tt@@tq%/"éo%dér oups

i n Organi X~y falaTelry ( { Ley and
Sons 1991%@““\%%0@? f?éslé{rggS P&@"P \lﬁgﬁiﬁ ggggﬁﬁ]%é%c%t\@;g%lé@ﬁ amepr{léjéble

pr ot ect2onbydpopbpbicrmagteiriats (fdeexamplexaman emuisiohyn agrasagptabiaelh) eidomenzyl
N benzyl Ry AT Of 2% PalO8k BF deeinie for el oanE Bpaingi ng
groups nmeyolubfd sile for exanple alky silyl s groups, such as trinethylsilyl,
or tert-butyldinethylsilyl; alkyl ethers such as tetrahydropyranyl, or

tert-butyl; itable Hierapeulic ngredientsihiciramybe farmulgted yith eempaynds olips
present ngy i*?m%ﬁff&ﬂ,%&&'th%}( \Aﬁtﬂrb%%n&j 88?& pﬁéﬁﬁfé&ftﬁﬁt carriers or excipients,

25 include ingredients which may be used in the same clinical conditions as those
listed herein for atypical beta-adrenoceptor agonists. Such ingredients may
include, for example, PPAR-gamma agonists.

A proposed dose of the compounds according to the present invention for
administration to a human (of approximately 70 kg body weight) is 0.1 mgto 1 g,

30 preferably to 1 mg to 100 mg of the active ingredient per unit dose, expressed as

the weight of free base. The unit dose may be administered, for example, 1to 4

times per day. The dose will depend on the route of administration. It will be



At ypi cal beta-adrenoceptor agonists are conpounds, which denonstrate a to
phar macol ogi cal response nedi ated at atypical beta-adrenoceptors. This
activit ywoasm/isesss nmeasured as the ability to stinmulate |iporyseiziokey rat

adi pocytes at sub-m cronolar concentratjons, in a response that is

resi stant to bl ockade by standard bet a8adr enocept or bl ocki ng drugs such as

propranol ol . Anot her useful neans of identifying an atypical
bet a- adr e?Repiatad Hipbiinay be neeessaydo Mmrkersatinecmasiations tathedesagect i vi ty

at atypic . 3= adr, ISl rafe i d | pwer . us.

Typi cal | y@%pﬁﬁagéﬁgggg% ?3’2%‘8&},%%? %g'ﬁbfé% %@r?ﬁxﬁ‘g s(qv)%?lfyggrﬁge

accor di ngedrditidretopbe reated. Nisa predisddeseaang eoite Gf eidimiftration &fill 0 ( EPMVR)
.relevant tq isoprenatlﬁ'bne_of | ess,_than 30: The rat oesophagus assay is based

upon t hatU!@atsly heptihe discgetian ofthe attgndant pysician @siveteringsigduppl . ), 20
235P, 1992. i t j d
to 1 sopt enaledfibdidsConfbiiiRbiigh af Beciha CNIREHAY of fldfiRbobdedso TP ©

wher ei n HCEOV i thesarfdrahe poeparatiomof similafr cagypousidswios examplieices 50% of

t he maxi num possi bl e.response for that_agonist. A particularly usef

et hod { GROROERBR P73t BRGASS WHEEeLLR - ROH fim As e s Tor tormaa (1),

bet a- adr essiigOuISof BYALKPEE) A BeSSrepardd by PSS HORBH RIS f rﬁ#@ cells
30 transfectgd with the hu?r%an get a@'Se-gadren(V)ceptlor accor |ngsto é/bt od 1.
The cell lines may al sQ be transfected with human beja-1- and beta-2-

adr enocept or WO 02/ Gix088s PCT/ USUL/ - @299 13_in simlar manner to

provi de a net hod of s8f m ningghe sel ectivit t he conpounds of the
invention at the threg pcept org, Met hof=": Se 4 ture s Ceneral cell
F ? EﬂbShey1 {

cul ture guidelines ar Cul ture of ani nal
celI's: A manual of basic tgehmzque. WI e@ , I, NY.). Astandard

cell culture incubator is used {37C, 5% CO2 in air, 95% relative humdity).
H (err)CHO cells are grown in MVEM F12 {with pW¥oxi dine HO, 15 nM HEPES)
Lgl ut am n@) anduypipl ant ed with 10% heat-i nacti vated FBS, 500 ug/m G418, 2 nM
L to glutam ne, 100 its penicillin G and 100 ug. streptonycin sulfate.

One coné|whare Pl and RY aresuitatile proteptingyecspsdatioxygarnsarhditbgen graepsbove
medi um at a concentratipon of 30-40,000 cells/ 100 ul. and plated into

96-vel | frespeglivalyangiRg isdowenalkybor ), inythernfesencaaf 2 srducingigoent hi n 18- 24

hours. T } ! b r ) ~yeplaced with 180 ul
DVEM F12h@gaﬁg’?WS%%W‘B@&?QRRnggﬁﬁ@QgWHP ?@ggf‘{ ed, are added at this
s':]age. d'cli'he @Grnnomr&dsf?bfo(rmbhn(fﬂdahadbsdzribddﬁia %@'Clpinmllioatidromﬁﬁem n. ) D][ugs are
then a S (20 ul, 100x require inal concentration or 60
mn. Resﬁg/éﬁgﬁ?&a&%% REPA g’ﬁéﬁﬂ%ﬁﬁa ’EQ&}? Pevel s of a 20 ul sanple
of extnacell I i ] el i h

radi o- ilﬁTmntl)glggaayé?ﬁNéEtﬁl I asﬁ% 'aatS g%@bbg%@%?%%&éé@ m:%y%‘/%ér)giegﬁé%? Ibyl i nes

whi ch st aftydrobysisr @fsa compound of Eraptally) ar @ phartegeaticaly, ageptakileé s/ wel | f or
24 hr in anbéﬂﬁcq%m aining 10% FBS. Media is renoved fromthe cells and
repl aced w 12 buffer (180 ul) containing 300 M IBMX and 1 nmM
ascorbic acid for 30 min prior to addition of conpound. Vehicle or agoni st
(20 ul) is added and incubated for 60 mnutes. At the 2s end of the
i ncubation period, sanples of # aceirt ul ar nedia are renoved for direct
assay in cAWP Fl ashpl ates (NEN). used herein, a conpound is considered
to be an agonist for h33 if the ouff stinul ates the accumul ation of
extracel lular cAMP with CHO 6CREl ugi ferase cells expressing h(3,. The
conpounds of this invention have ﬂgégso of 3o at nost 10 nMat h(err)3 The

rel ati ve potency of a hp, agoni st y Ye ared to its potency for
stinmulating the accumul ati on of extr (R/)el r cAMP with CHO

wherein R and R’ are as defined in formulas (1) and (IIl), R? is lower alkyl and R®

20 represents Cq.5 alkyl or aryl optionally substituted by hydrogen, Cis alkyl or



WO (12/ 0 (1885 14 PCT/ USQOL/ - 49299 6CRE-| uciferase cells expressing h(err)3
and h[3,. The conpounds of this invention are at |east 100 tines nore

pot ent aw¢206p§s3 t han at h(err)3 or h[3,. The invention PETAEI+929Y
illustrated by the follow ng internedi gt es and exanples. Al tenperatures
are in degrees centigrade. Chromatography was s carried out on silica

(Merck 9385) unless otherw se state HPLC characterization systens are
| abel ed al PSPPO@OWSQ&%‘#PPEQ Qig)(grobéﬁ'ﬂﬁg”@ %989%@0&@2&%@ predugg @r with

S beor pancidripogasel idinfita i) ARG the R indRESFucth B3l £CE000 dMup.

absorbance at 254 nM 10

containing tri a%ﬁ ( |Ie
-phase with det %L#IB{) qwc@o@g%g%fcée)céw%gﬁﬂ%%@@l?e(w n%a&%% %ofﬁqoﬁgﬂ

30- 100% ackFomualai(l)ds watréed oonbyrefluxgnithe fpressreacsttar agaédud Sollitidh ofad
triethylam ne mobi | e phase w th detection by absorbance is at 254

.NM  Syste8ioAP %C@%ﬂ{g%l%@“@a hydexida. : @01 Nafakeer aiafdngreferably an
Lrif1uor oakahbe Ag! ddhLio of BB AnPARSCsih &t ARSI Y seRF UrbaRce. ot

254 nM HPLC rete ion tinmes are expressed di at e
1 COzR? to produce a compound of formula (1A), wherem R4 is substltuted by a -

2-[3- (2R Lte But ox 2R~t I d l,sil an 3c¢hl orophe
nyl ) et hyl f{':to&"H A 56 A ?Yu'? et %ercb %ﬂ"? St %R:llﬂy&%tiﬁ% Aier. A

sol ution gdraf %ecsndmcmyeaywows@aé ﬁperrn@emlékmeg%éi soRt hyl ester (0.31 g)
and 2s {2R (tert-butoxycarbon -{tert-but i'met hyl si | anoxy)-2-(3

chl or op‘IQenyI )eArqqn]'mﬁnd)gofpfmpulaw(éthyde pI@paBe(b)byl neadting heoomaungnef (9 ni)

cont ai ni ng ed at roomtenperature for 30
mn. The rég@ﬁ t)\@ ‘W’l‘ ?dﬁ“&%@% ﬁ#’V;Ebﬂmtsao(véfC and sodi um

triacet oxyborohydride (0.30 g) was added. The m xture was stirred at room
tenperature for 18 h, washed with 30 aqueous sodi um bi carbonat e sol uti on,

dried over magnesi um s&\f at eg) and concentrated under or educed pressure. The
@I

resi due was chronat ogra n WO 112/ 11C0885 RCHK U280 1 L19299 15 silica
eluting with hexanes: et acetate (9:1 ) to five tHM& title conmpound as a
yellow solid (0.523 g). C3¥H47NzOsCI Si: M+Na 665 M L@ |y prepared were:
I nternediate 2
2-[3-{tert-Butoxycarbonyl-[2R-(tert-butyldi methylsill anoxy) -2-(3chl orophenyl
) et hyl ] - am no} et hyl am no) phenyl ] f ur an- 3- car boxyl i ﬁ‘_?a"d nmet hyl ester as a
colorless gum(1.15 g), C331"145N2~6ClI S1: M+ 629 om2-(31io0
am nophenyl ) furan- 3-carboxylic acid nethyl ester (g2 ng) and {(tert
but oxycar bonyl )-[ 2R-(tert-butyl -di met hyl - si |l anyl oxy) - 2- (3- chl or o- phenyl ) - et
hyl ]
at elevated temperature and pressure, optionally in the presence of one or more
15 of: Ca.¢ alkanols, acetonitrite, N-methyl-pyrrolidinone (NMP), isobutylacetate,
isopropylacetate, dimethylformamide (DMF), toluene, xylene or
dimethylacetamide (DMA); preferably toluene and/or xylene. The temperature for
the reaction is suitably 100°C or greater, preferably 100-150°C, more preferably
100-120°C.
20 The reaction of a compound of formula (V) with a compound of formula
(V1) to form a compound of formula (V) and the subsequent conversion of a
compound of formula (IV) to a compound of formula () may be carried out

separately or in situ. The reaction is preferably carried out in situ.



am no}-acet al dehyde {1.17 g). Internediate 3 i s
2-[4-(2R-{tert-Butoxycarbonyl -[2R-(tert-butyl di net hyl sil anoxy)-2-(3

chl or oph&vy0Y@0$8l | - am no} pr opyl am no) phenyl ] f ur an- 3- car bB&PUSe1/H299d net hyl
ester as a brown oil (0.45 g), TLC hex ge ethyl acetate (1:1) Rf=0.65, from
2- (4 am nophenyl) f ur an- 3- carboxyllc aci'd nethyl ester (0.22 g) and
{2R-(tert butoxycarbonyl ert - but IdlnethyIS|Ianoxy) 2-(3 20

chl or ophenyl ) et Hycorappting pf %qrm&@(‘dlémwe ¢ prepargyl fram acgarreunceol

2-[ 3- (2R—hvena ﬁzﬁoxycarbonyl [ 2R-(tert-butyl di met hyl sil anoxy)-2-(3

chl or ophe anlno}propylanino)phenyl]thiophene-3-carboxy|ic acid

met hyl 2s ester as a yellow oil (0.383 g), TLC hexane:ethyl acetate {1:1 )
_Rf =0.66, from 2 (3-am nophenyl [t hiebhene- 3-carboxylic acid nethyl ester
(0.30g) and {2R-(tert butoxycar? I)QTZF%(tert-butyIdinethylsilanoxy)-z-(B
chl or ophenyl ) et hyl ] am no} pr opi onaff'dehyde. (0.56 g}. 30 Internediate 5
.2-[3-{tert-Butoxycarbonyl-[2R-(te put yl di net hyl si | anoxy) - 2- (3chl or ophenyl
) et hyl ] - am no} et hyl am no) phenyl ] t hjlophene- 3-car boxylic acid nethyl WO

02/ 0(088s PCT/USII 1/:49299 16 e ry a colorless gum (1.15 g),
CssHasNzOsCl SSI: M+ 646. from 2- n1WBphenyI)th|ophene 3-carboxylic acid
nmet hyl ester (795 ny) and

{(tertbutoxycarbonyl}-[2R-(tert- butyI di et hyl - silanyloxy) 2-{ 3-chl or o- phen
yl')-ethyl]am no}-acet al dehyde (1.17 g). s Internedi ate

2- [ 4- ( 2R- phereinguteprgsents algaviNgRIrpuR sUch @sya halﬁee'n@rf@m(a@m@pbonﬁeé Py

ot hyi | CEypHsEioN i 3k BBnRe Y A kA Ve BOBP AR RGBS B,
R o O O e e o ) and
f:m or ophe@phyd &qﬁﬂ %Mgr%am &awray}lqwsﬂ é) refef?tabyr%mf@fv@n&'ﬁ s
2- (3 Nltr(br&mnplré%%@groc or| X da |q A solution of 3-nitroaniline (8.28

g) in concentrate 0 ‘m.) was treated with sodium
nitrite (4.2 g) Ommmmds(cﬁ(]:orh)ula(vm) fay Decpnepatad fromecorapoundsdoff or 10

m n, and ered. To t tra sadded3fu ancar boxylic acid
(605" gj0 Faaua WhEUS0a a)gible meibdior e Blararaiorpl ST Gior i de (2. 4
g) zoin \é%ﬁf 1é.5 ndem‘étlﬁhé?ﬁr(%n‘g}?&xr{oeéft%@mﬂé A1) AherBIP FepTBSEMEUr €
for two days) ppouryg%lal nto wat er , and sti ??eo)l for two hours. The
resulting solid was dissolved jn 10% SOdI um bi car bonate sol ution, and
triturated with ethyl aceate. Jfhe resulting aqueous solution was acidified
with 1 N hydrochloric acid tR" pmecipitate a solid. Recrystallization of the

solid from benzene gave the titlgugs conpound as a brown solid (3.57 g).
Cll HINOG:g MeingFroup WO 02/ U088s 17 Simlarly prepared were:

as previously defined, in the presence of a solvent selected from: DCM, toluene,
15 EtOAc, or CH3CN, and PCls or POCI;. Preferably the solvent is EtOAc.
Preferably PCls is present.
A compound of formula (lil) may be prepared by reaction of a compound of

formula (1X)
OR?
O,N o)
\@” 4
(R); X

(1X) )




.2-(3-nitrophenyl)

-

I nternedi ate 8 PCT/ USOL/ ~9299 2-(4-Nitrophenyl Luran-3-carboxylic acid as a
tan solid (1.52 g), nnmr. (DVSO-d6) s 8 values include 6.91 (s, 1 H),7.96
(s, 1 Hw®oansogsdd, 4H), 13.09 (bs, 1 H), from 4 nitroani PCHES(IMIIY g) and
3-furancarboxylic acid (3.03 g). Internediate 9

2- (3-Ni trophenyl )t hi ophene- 3- carboxyllé acid as a tan solid (0.45 g), -~o
Cll H7/NO4S: M+ 248, from 3-nitroaniline (4.14 g) and 3-thi ophenecarboxylic
aci d (3. 46hee Y representsi tbteeilézbr&-lmébdﬂi N5 owith ay $)itahile fraemb@radir boxyl i ¢ aci d
as a tan solid from -nitroaniline (4.14

g) and 3- tﬂ‘ﬁfemgﬁ‘e%ﬁ;%wm%‘?‘ Pg‘/%b)gj'edqtilpg lg)g_rfup using
2-(3-Ni t rgphemy ,}1%%@% %lﬁ?ébb&ééfﬂnbsuﬁag gfﬁﬁgu}’é ﬂ)qsér%rkn%q,rﬁo,sg,leutlon of

ur an- 3- car boxyl 1 ¢ acl i n met hanol (200 nlL)
cont ai ni npreparesthby standard nletoods ot exdréple; vheye wais axygerdhuademingfd ux for

18 h. Th t ted.to d d d

or essur & PEGBRUR AEATRYG SHRETH AL oy o RIRPEGHY dredvae BRCRR 5 ~o3- a4c
2s Simlag erri%Qﬁércﬂ%MﬂﬂQ (|)¢)ﬂ&t%r6‘~\dfé’ér@séfas the diazonium salt N, with a
2-(4-Nitrophen uran-3-carboxylic acid nethyl ester as a%ellow solid

(1.15 g), funarpo?ifpxmuiaL@()cfollpmw(eﬂwtlon@puhestgngiar@rraﬁtrmd@ar esyIPPEndci d

(20( gZng% r%fpf enyfld)z(:lkjf iggb%tas?bg@Faacgé&ﬁ%ﬁ%%m? é’ﬁ ﬁ?’;{ﬁ %% white solid
(0.31 9). prepangNe8® a thwpbﬁah df fovmula ((Bé)rwﬁérenherlvﬂﬁ bwsmﬁlﬁmﬂia‘ethed@oxyl ic

acid (0.45 s g.)., Internediate 14 2-(4-Nitrop hen¥ )t hi ophene 3 carboxylic
aci d néf)hwovzé%trbﬁhealge@twel tAlterpatively,12 comgppund of formuipd) a@y val ues

ol s, Soatay oM heTodfuddon S dhndolb hdg K2 dnyf 0.2

( 1. 5 g friflatentvith mefdrar of fobmaitg G()Amtlnmpl’&sey\b;afai raasultabteapaltacgnhma:aﬂmlyslt met hyl

ester |8 AnglaiihBik hsciah ', JRERIA LR S0 Kb sBshgrd™t 1Y
conditions. Suitable palladium catalysts include, but are not limited to,

15 tetrakis(triphenylphosphine)palladium(0). Suitable bases include, but are not
limited to KOAc. Use of the palladium catalyst Pd(PPhz)s in the presence of the
base KOAc is preferred.

Compounds of formula (IX) are known compounds or may be prepared by
processes well known in the art.

20 Suitable reducing agents of use in the reactions include hydrogen in the
presence of a catalyst, such as a noble metal catalyst, for example palladium,
platinum or platinum oxide, Raney-nickel or hydride reducing agents such as
borohydrides, for example sodium borohydride sodium triacetoxyborohydride or
sodium cyanoborohydride. Suitable reaction conditions will be readily apparent

25 to those skilled in the art and are further illustrated by the accompanying
examples.

The protecting groups used in the preparation of compounds of formula (1)
may be used in conventional manner. See for example 'Protective Groups in
Organic Chemistry' Ed. J. F. W. McOmie (Plenum Press 1973) or 'Protective

30 Groups in Organic Synthesis' by Theodora W Greene and P M G Wuts (John

Wiley and Sons 1991).



-(0.30 9 ), 30 Cl2H11INO2S:

-

met hanol (60 nlL) containing 10% pal | adi um on carbon (2.9 g) was stirred
under 1 atnosphere of hydrogen for 1 h. The reaction m xture was then
filteredwhixiegsssCel ite. Renpval of the solvent at reduceBCHUSSIHRY gave
the title conmpound as a yell ow solid {8 75 g}. Cl12H11 NO3 M+Na+ 240 20
Simlarly prepared were: Internediate 8

2- (4- Am nophenyl ) furan-3-carboxylic acid nethyl ester as a yellow solid
(1.0 g), As&snvestiadal amipe.protecting groupsimey3gehidefonraxample aratilyl res C

et byl s obBpoSEr? oEREY, oAb iotelt or BREinbli Boubs; 3B ERY ' ol ¢

2-(3-Am mhpaxhbhmsqwlwmxm Ngeéédggnchmq-mowdmbd&wl ester as a brown oil
+ rom

2- (3-ni troplﬁ?éwept'ﬁn@'mmen@fe@%amr%p%maa ingudg foraxample@lioosiy. wo

U2/ O088s

2-(4- Amg rlaﬁg %ﬁ rﬂ-éne- -gp%oxyﬁag,yl acl ?%Ilsw Ik)gse[t%ersg,sucg S rown oil

(2 0. i? _g% tesraﬁydﬁdbymg&ihorl\ﬂsftgtﬂﬂyl Eremlers such gs acte}]atle t 0 70

: n§ or Prgd,rglto E?ee[éoval of Any protecting grougs brces%(l':\lt may be Achiéved by SnventBrial

2-(3- {2R-‘L 'c(eaF[g?s' or ophenyl ) - 2R- hydr oxyl - et hyl am no] pr opyl am no} phenyl ) fura

n |0 3-carboxylic acid nmethyl ester
2- [ 3- ( 2R- { t &typitak batpcatdrboogeptpL&ydnistst areicopphunetshwhidh dxemny;trate(aB

hi henyl ) et h | a henyl ] f box d hyl
ot or (6. BiaAcledi S R maT AR BRI b B B BTN HEE (5. 0 rt)
stirr ed ahctivit9 RdsaBe AedsBrddPas thealfiiy thrtimulateUipdtlsid by rati fiipydytes her (10

m) toi s separate an oil. The oil was chromatographed on silica and
el uting watsH=migromalat cancentratinns.on a esponse thalily eesistant o bleckadbyind as a

r2e((2130|{ ER%%?Q%?%%@%%&?@%RIWS @pg%’% ﬂ#rgéfanr%g%a)am no} phenyl ) fura

n 3- car boxylArother @befetdnxéhneﬂ&reriﬁfwmg)ehlawplda tRsta-adrémdceptod agbr(i§tl3 rrg)
C22H23N204CI ; M+ 415,

[ 3- { tiérinvelyesithe éfﬁw&gﬁ?hot agenisLActivily At atypical betragienncepiars iR op he nyl
ethyl] arthéor}a J&%t@m&%%s% c?tg{,?\fg VEPS yinh dsb%%\egyﬁ RrhbuUIRE derRFhe"

1.15 g). er nme
4-{2R- FaFr(\GlaQIDI for opeeanybn)dimmwmgeﬁahhgmm hag an eguipotemiahplagnyl ) f ur a

( !
O A TE oSS gind PRt bo b TaPhesdietl Bsay
[

-[4- (2R fs@ééeﬂ%ﬂdﬁ‘ﬂfa%@@@ﬁﬂ)ed BIRFOI®EL. al., Br. {..Pharmacol.. 105(sup 1.),
but yl di met hyl si | anoxy) - 2- (' 3- chl or opheny! Yeéthyl']-am nolpro yl am no) phenyl ] fu

ran 3- cdr B&é&)l 1292cThe relativg peteney of eadstest compound (EPMR) is compared to
isoprenaline as follows:

2-
)

(

2-
n
a
2

EC50 agonist
EPMR =

EC50 isoprenaline
25
wherein ECso is the molar concentration of agonist which produces 50% of the
maximum possible response for that agonist.
A particularly useful method for determining agonist activity at human atypical
beta-adrenoceptors involves the use of Chinese hamster ovarian (CHO) cells
30 transfected with the human beta-3-adrenoceptor according to Method 1. The
cell lines may also be transfected with human beta-1- and beta-2- adrenoceptor
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2-(3-{2R-[ 2- ( 3- Chl or ophenyl

) - 2R- hy dmax§2d/@p$s3l anmi no] pr opyl am no} phenyl )t hi ophene- 3- caP@BX$II/492%ci d

nmet hyl ester as an s orange oil (0.086,g9)) C23H25N203CI S: M+ 445, from
2-[3-(2R-{tertbutoxycarbonyl - [ 2R—(tert-1gutyl di et hyl si | anoxy) - 2- ( 3- chl or oph
enyl ) et hyl ] am no} propyl am no) phenyl ] t hi ophene- 3-carboxylic acid nethyl
ester {0.BaBsHpilarmarierddineedex method of determining the selectivity of the

2-(3-{2R-[2-( 3- - 2R- I

et I(‘1V| gm’ néﬁﬁgﬂwéﬁf %ﬁﬁﬂéﬁ\}ﬁ&&%gh%@gﬁgﬁoxyl ic acid nmethyl ester

hydrochl oride as a tan foam (1.15 g), C22H23N2GBCI S: M+ 431, from

.2-[3{tert-butoxycarbonyl -[2R-(tert-butyl di net hyl sil anoxy)-2-(3-chl orophenyl
) et hyl ] anMﬂ)ﬁMﬂMEenyl ]t hi ophene-3-carboxylic acid nmethyl ester
1.65 1 ' 4.,

cagin o F SR Ao e e Gy B0 AR o
ene- 3-cao al celiszi asietectmiqure.o i$3,lIn€. . @ standar

C23H25N2Q3C] S:,, M+ 445, f| -14- (2R- t, 2 - .

bt oy cr SORGUINTEDGHRELRY B EPRALE (AR &) 96% tplative humidity). H

l h . _ : A ] : d

ot byl - 6sPie Op S E ROV DAIELIPS2 QURDBLAGAURETIT S i RS £- 2!

Met hyl 2- ( glufaiine); Supptimted satre 1Y) hedt-ihastivexed FBS, 500 pg/ml G418, 2 mM L-
et hyl am noépropyl am no} phenyl ? furan- 3-carboxylate as a white foam (992 ny),

C34HA~N2Calstamine, [1Prdnits 4@ nigillin ks and A0nighsiseptemydinisdfate- Qnenemyfiuent aci d

ToR Lt er s st SCCRITRANBRisestand pesusnepdied inthe,AR9HemEIIM 8 3. chi or opheny!

) et hyl ] antoaddHteRiof st 3bedy 860 ChilsA 08)u 238 platdd ik d6-wkhGRSbskompiatasedi at e
26 PCT/ USO /9299 Met hyl

2|— § 3]: {2R- Fge(wllsbar@rw oorzs_s?y@fmi«yng?ﬂmmm noj éNet hygr op?ll am no} ]phen
-furan-3-garboxyl ate as ite foam , 45~ .
é%’ (rom nﬁi}ﬁ/m_e@/%ﬁ aﬁi'[ais%“%g@apﬁmff@nm TBhiagsd wﬂz 1% H'E'EEM/W*;

r oxyyls- @ ; a3 : an
nydroxls GHRSHTMAIENRD AABL SRS s S RRH NS e Blkeand
hydr ochl ofs thentpbacas back inrthednewdialor fon 36fmih. Howmgs-Bedhen added émthg 50 g) and

(36 4 o) Helo(@ kb AoDubauked PaHoihnayoal fRAP o) CHPRSos WeFha i tur e
was heat edofimiitdd by nicdsuRRg AP IS LA 0% RBIb BFRrALANifar fBdial 11 t o7 ed
using a scintillation proximity based radio-immunoassay (NEN Flashplates).
20 CHO-6CRE-luciferase cell lines which stably express hps receptors are
seeded at 30,000 cells/well for 24 hr in DMEM/F12 containing 10% FBS. Media is
removed from the cells and replaced with DMEM/F12 buffer (180 pl) containing
300 mM IBMX and 1 mM ascorbic acid for 30 min prior to addition of compound.
Vehicle or agonist (20 ul) is added and incubated at 37°C for 60 minutes. At the
25 end of the incubation period, samples of extracellular media are removed for
direct assay in cAMP Flashplates (NEN).
As used herein, a compound is considered to be an agonist for hf; if the
compound stimulates the accumulation of extracellular cAMP with CHO-6CRE-
luciferase cells expressing hp,. The compounds of this invention have an ECs of
30 at most 10 nM at hp;. The relative potency of a hp, agonist may be compared to

its potency for stimulating the accumulation of extracellular cAMP with CHO-



g). The filtercake was rinsed with ethyl acetate (2 x 200 nlL). The conbi ned
~s filtrate/rinse was concentrated to an oil. Methanol (500 nmL) and 10%
pal | adi umime/@asdson (50% wet paste, 3.2 g) were added. ThBCHUSeWHI2YWas
stirred under an atnosphere of hydrogen until uptake ceased. The m xture
was filtered through Celite (50 Qg), and4the filtercake was rinsed with
ethyl acetate {200 nL). The conbined filtrate/rinse was concentrated to an
oi |, and 6CR{- IuarfeltaseecemSMpml@hﬂ@athﬁedT ha henmuudsmﬁtMammﬁhed with

water (100 ni). Th ani c hase was dr iumsul fate) filtered,
and conceﬂﬁer?})'@ﬁskﬁoa §|mo 6 RAiEBE dhftsr ﬁ%a?g ggwas added) and the

st noed withrPaliTEis hRE RAsToleBY e Rkl Bfpriglep gl O The P u9

2-(3-am nemmpljeg) -ﬁakt‘elmpmramrbsdr@crhdﬂ]egreds ceiﬁg@raﬁe Condmatogyrapthyt v)fvase/ ri Qﬁed
was concentrate to , t tert-hut 250 nlL) was added.
To thi s3sE3FiRdPUE NS '%(%@ﬂ&%&%ﬁ {Q@é rI%B'déoxane (93 ).

After agi 't ) swB! eci pitate was col |l ected by
filtrati Oﬁlgarfae er%?tlgh xg%ﬁéreqtagﬁ?dbcaustfﬁ 6Vevteher (2 x 100 nm), and dried in

vacuo at 45 - 50 Cto yield 46.8 g (71 %th) of the title conmpound as a

7oss(n, 1 petemnd (Y8 uSig S0t pdtiia ey bit Qﬁwtf'ﬂ%@&éﬁ%q 1885

22 | nt er nggidayradiddt Rfobile selﬁ%@e@:hdn by-dbdofbaretatd544aM: di hydr o-

H i m dazol - 1- yI) phenyl]-3-furoate N-(2-chloroethyl)acetamde (1.21 g) in
et hyl a@et a@z_s_(ge;_m Z(C1@dsusing d ot acetpnitrijerwater ontaiting fréfly igACHh of

phosphor u t nder
ni trogen fodﬁ)g‘ir}\@%w" Héif’“kél@ ‘% g{vfﬁ’élg p%sg% &%t%gﬁ%é%% 8?6 ad‘%gté(){l uene
(12 m.) wasq atwled, and et hyl 2-(3-am nophenyl)-3-furoate hydrochl ori de
(1.78 g) was_ added in _one portion into t he above sol ution 0-5C. . The

m xture was Systemed (&18p-using 8p- 1ﬂ§)cymaﬁem”len‘é‘ﬁteélCIOB@B'“Q&” RAGBYE 0 20C.
Af 2 h o 0 |l 2-{3
Lo an nopReaP;tAf nd sidthilefhe (02 FmEERF Bhady Win TR aBsdrbBhty | 201

cool ed ts0a025€nM:r ushed ice (18 g) was added over 20 nmin to destroy

phosphorus q chI of i Ammoni . um hydr oxi de (28% added at a
rate that t gwﬂe‘:’ﬁi’é@ dila %Eﬁﬁe’pﬁ@t b@%‘@"‘é%ﬁ:"%roﬁ‘?%‘?ﬁ' After 1
h at 20C YiRY e%%é o@ﬂ@_r above m xture, the
organi c igéj'ﬁl/J erﬁ@%%ﬁ@%%éa\r/vgﬁe c\%!ashe Qﬂréorﬁgg?gfn?g‘i?ﬁﬂmter (2x12 m), and
concent r at edHdhGeetentidndirdep aesexpressathin minwitedsiasigs di ssol ved i n acet one
(5 nL) and ethyl acetate (5 nL}, and treated with oxalic acid (0.72 g) at
40C for 30 mn. After aging at < 20C for at |least 12h, the precipitate was
col | ect d| ¥rr¢1é6| ion, washed with acetone (2x0 5vol), and dried in vacuo
at 45- .9 g 20 (73% of white solid.'"H NVR (400, ds-DwVsO 8:
8.00 (s, 2I=l)3 (ZR-{iéFt-‘BLﬁOxjc“arb@rhi)l [2R-(6ert-Bubyidifnethysilanokype-(Bd, 1 H), 4.32 (t,

2H), 4.22 t 2 3 2 | 1
oy R é@&é@ﬂy&m&mﬁ%ﬁm@aﬁm@u@mﬁwﬂﬁaﬁﬁﬁgﬁyﬁ fur

an 3-carbexpi c acid To a sol ution of
2-(3-{2R- %‘%3 chl or ophenyl ) - 2R- hydr oxyl et hyl am no] pr opyl am no} phenyl ) f ur an

- 3- car box W $ajutian df BﬁﬁmmlnephemylIforar93g:)arbcrxyﬁo agidimethyh eatar (0gdt@rand. 5 )
was added ium The sol uti on was
stirr ed2_ at{iﬁc‘tﬁﬁ b%ﬁ%&%’ibt?%g{)ﬁé?%ﬁﬁugﬁﬁ g‘?ﬁﬂfﬂ“ﬁ’é gag@\f reduced pressure.
The resi dgfloregheryl RAM{REMiIABIREpiORaRkichyg@ (0.63 g) in dichloromethane (9 mL)
containing acetic acid (0.03 mL) was stirred at room temperature for 30 min. The

reaction mixture was cooled to 0° C and sodium triacetoxyborohydride (0.30 g)

was added. The mixture was stirred at room temperature for 18 h, washed with
30 aqueous sodium bicarbonate solution, dried over magnesium sulfate, and

concentrated under reduced pressure. The residue was chromatographed on
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ammoni um hydroxide (10:5:1 ) to give the title conpound as a tan solid
(0.067 gwo mvpNess84- 186C, HPLC system 1: tR 11.19 min. s BETUB4999%r epar ed
were: Exanple 2

2- (3-{[ 2- (3- Chl or ophenyl ) - 2R- hydr oxyl - 0hyl ami no] et hyl ani no) phenyl ) f ur an- 3¢
arboxylic acid as a white solid (317 ng), mp.=250 C (dec), C2, H2, N204C

[ MH] 402silicss elain§avitidhéxeitast 8thyHabetale (1 Btdgive tiR itz cOpoChd asemui res C

~0 62.92; 5 28; @r 9% fro

2-(3-{2R-Y¥ %S%'m g%rﬁ@hy@)«tmml\lb@e@'&kﬂ‘iﬂéf‘lﬁyﬁ%n no] pr opy!l ami no} phenyl ) f ur an
-3-carboxylic acid nethyl ester hydrochloride (613 ng). In an alternative
.preparation, ammoni um hydroxi de (28% 13 nL) was added is over 10 mMn to a
m xt ur e oSinsitamyl prépbed Wereet hyl - 4, 5-di hydro-1 H-i nmi dazol -

yl ) phenyl]-3-furoate {13.0 Qg)) dei oni zed wat er (104 i), and t ol uene (104
.mL). Affer 30 nmin stirring, the organic layer was coll ected) washed wth
dei oni zed|W&isddiateb M), and concentrated to ca. 30 nmL to renove traces of
wat er aze - (R)-3-Chlorostyrene oxide (5.17 g) was added, and the
resul tantZQb{mstEmyealrhmgﬂe[’ZR}(tendggyldﬂ:netbytsﬂhrﬂm(y)él-(a -east 14h. The

m xt ure .

m.) and =
distillation

atmﬂw%&wqs%WM“%%%%WS@@W%@%T a0 e

220nm al & m) and 1 M
hydr ochI o??"é”" Cl d%)%g{r}% %F?%ea@g%tﬁﬂcﬁg%émﬁzg aé%@on m xture from
above wasbatdatgcarboayl)IPR+tert-batyitdirhethybsildrtytoxy)-2H-(@rchlonsashemgd)-ethytlo < 20C
and aged for furtg F‘V\i?o ‘[n The product was collected by filtration,
washed wi f"ﬁ“ rstaldg £ 1?@26 m.), and dried in vacuo at 50C 30 to
yield 12.7 g (95% of the title conmpound as an off-white solid. WO

02/ 01088s 24 PCT/ USQOL/ .t 9299 Exanple 3

2-(4-{2R rrgermecttateos ophenyl ) - 2R- hydr oxyI et hyI am no] pr opyl am no} phenyl ) furan
- 3car b%ykl =Ta i 6 0 C2 =4Cl: M+ calc

415. 14 44396 nin., from2 s

m
(4- {2R-[2cﬁl@r@ﬂﬂd@fyqeh%yémmbﬁbﬂ@b?ra@mmbﬁﬂiéhymmhm@m*wmmd pigtnyll } furan-3
car boxyl i ¢ aci d met hyl estergSU 19 Q)

2-(3- {2R—E§t££35@1bwpﬁ'é®i4§ RTthd\eesapgx -ethy! acetate (1:1) R¢=0.65, from 2-(4-

(o bsa o) SRS ORERO Y, 80 THEnr Qb ¥2 of aR64gR%aT, 2" -3 6
HPLC syst eatokycafoh3l Q{BRP(tm-bufyldxmeThy(lﬁﬂa{PZRyl 2-(83- chl or ophenyl ) - 2R- hydr oxy|

?Bh%ggmﬁgk‘%&g | am &@%%Rg}p)ré&ggg@ yde (62gb(3xyl ic acid nethyl ester

2- (3-{[2- (3-Chl orophenyl) - 2R hydr oxyl - et hyl anm no] et hyl am no} phenyl ) t hi ophen
e3-carboxylic acid as a creamcolored solid (296.8 ng), mp.=275 C (dec)
C2~H2~ NZOBEeEmedIBm—n] 417. Assay Found C 60.47; H5.04; N 6.67% 20
C2~H2~N2 ¥ C 60 50, : . : 3-{2R[2-(3

chl orophe 4-5PhRt ophene- 3

car boxyl i @nmﬁeﬂ\éfﬁnj@yrhyl]efm.ﬁb}dﬁgwlaﬁmd)bhdﬁymmoéﬁemé-s d;_abeWlE: &cid snethyl

2- (4-{2R-[Z-(3-Thl'orophenyl J- ZR"

et hyl amnEBaf @53 uﬂ%pﬂtﬁé@@ﬁ)g thgﬁmne-Qtayltam;ate& daRa =856 froam 20l i d

(0010 ) 13 HFNRoSRAAAINGRAGS M6 RI A R oA HBOATHH Lk Bk ol 3 ™M)

butoxycarbonyl)-[2R-(tert-butyldimethylsilanoxy)-2-(3-

horm‘geneous ut i fOOf(‘%g{_ |ned s heat ed

chlorophenyl)ethyllamino}propionaldehyde (0.56 g).

30 Intermediate 5
2-[3-{tert-Butoxycarbonyl-[2R-(tert-butyldimethylsilanoxy)-2-(3-
chlorophenyl)ethyl]-amino}ethylamino)phenyljthiophene-3-carboxylic acid methyl




HPLC system 1: tR 12.03 mn., from 2-(4-{2R-[2-(3-chl orophenyl) -2R- hydr oxyl
et hyl am no] pr opyl am no} phenyl ) t hi ophene- 3-car boxylic acid nmethyl ester

(0. 060 3w@d2/0608830 U2/ OG( | 8RS PCT/ USOL/ - 49299 25 CLAI M5 1PCRUS®IMI3WNd of
formula (1), or a pharmaceutically acceptable derivative thereof. C R~
HOZC\ ~~\ OH~1 X (R-n (1) wherein ¥is oxygen or sulfur, optionally
substituted by one or nore groups selected fromCl 4 al kyl and hal ogen,

Gopi ot o' REEF AP ES0HUS €A A 6. B NEORE RS &@ﬁéw BBl ns o e
sel ect ed émmﬁpabnygtrﬁcbmne Maﬂﬁﬁd}'llcbbldfﬂneﬂfwwg avy) 4Bl erkoxy; and n

represents an intege nd of aiml wherein said

conpound pgtoanc%rg@nvlﬁzmemgmdmtay'ss”ﬁmmwmaﬁmo@ phersBhpBNld of
Caimil r s a selective agonist for human beta-3

adr enoce%@?rﬂ}%&%lggﬁgou d o 'CI aim 1l wherein the heterocycle containing X
~i s substituted rreta to the depicted NH 5. A conpound of Caim1l wherein R
i s hydrogen or JTE . 6. A conmpound of Claim1l wherein when R is other

t han hydr Bigme ter eochem sty around the car bon to which R is bonded,
is R '» ! eseq4n Ris chlorine,
fluorine, ' 01, or 2. 9. A
conmpound dﬂlo@@lemyﬂ)emyﬂamlmn}prorsﬁ&]nmlé@&ﬂﬁ@ﬂhneﬂm :BO:arboanmuhmeMyld aim
1 wherein the stereochem sty around the carbon to which the depicted CH is
bonded, iestBraih ywoammcmmas@) Ch4HH7 N2 OBOISEN I\MafﬁmpfmnuMi s selected
fromthe group consi sting of

2- ( 3- { 2r- pinaphemybthiephend-$-carpoxpic @cid methy estar{]1gramnda@Ridppheny! ) fura
n3- car box

2-(3-{[2- Fgfo&%ﬂrbgnmﬁyl )(t%bHVH'WJ‘VI%*WMWr@] et hyl am no} phenyl ) f uran- 3c

ar boxyl i cchiersphenyl) ethyl]amlno}pro ionaldehyde (0.32 g).
2-(4-{2R-[ 2- (3- Chl orophenyl ) - 2R- hydr oxyl et hyl am no] pr opyl am no} phenyl ) f uran

- 3car boxylic acid;

2-(3-{2R- [ﬁe'(r%é}g{eoyophenyl ) - 2R- hydr oxyl et hyl am no] pr opyl am no} phenyl )t hi op
hene- 3-ca

2- (3-{[1B- Qj?:@ltropbehydyfwan-z%dnmﬁkw:ndcmt hyl am no] et hyl am no} phenyl ) t hi ophen
e3- car box

2-{4- {zR.? @'th%? -HirRanine G284 guingsnesntiptedhydPphiops iagiH (A0 Mk WAS) t hi op

Pﬁ”f CaErQBf@d Wiih 864#m AlfhePA GRMSWALT 120 MIFLRBPIEBIR AfktlAVLY esS

stirred for 10 min, and then filtered. To the filtrate was added 3-furancarboxylic
acid (6.05 g) in acetone (10 mL), followed by a solution of cupric chloride (2.4 g)

20 in water (8 mL). The mixture was left to stand at room temperature for two days,
poured into water (200 mL), and stirred for two hours. The resulting solid was
dissolved in 10% sodium bicarbonate solution, and triturated with ethyl aceate.
The resulting aqueous solution was acidified with 1N hydrochloric acid to

precipitate a solid. Recrystallization of the solid from benzene gave the title

25 compound as a brown solid (3.57 g). C11H7NOs: MH* 232



12. A compound of Caim1l wherein said conmpound is selected fromthe group
consi sting of

2- (3-{[ 2W@exBwogrsophenyl ) - 2R- hydr oxyl - et hyl am no] et hyl am REFpRempRI¥ ur an- 3c
ar boxylic acid;
2-(3-{[2-(3-Ch|orophenyl)-ZR-hydroxyI-é?hylanino]ethylanino}phenyl)thiophen
e3-carboxg]Lc aci d; WO 02/ U885 27 and pharmaceutically acceptable

deri vat i veimnitankyrprepareeovetesOl/ - 49299 13. A pharmaceutical fornul ation
conprising a conmpound of Claim1. 14. A conpound according to any one of
Claims 1 to 12 for use in therapy. 15. Use of a conmpound according to any
one of Cl mterenedidte 82 in the manufacture of a nedi canent for the treatnent
.of a manmal, Tncluding man, of conditjons or diseases susceptible of

anel i or at £xfrVitfophenylfuran8-cadioxylic apidasa éan sglith(52 glen.MmE4DMSQ-dnpound
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of a conmpound of Caim1l. 18. The nethod of Caim 17 wherein said condition
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C12H9NO4S: MH™ 262, from 2-(3-nitrophenyl)thiophene-3-carboxylic acid (0.45
s g).

Intermediate 14

2-(4-Nitrophenyl)thiophene-3-carboxylic acid methyl ester as a white solid (1.0 g),
n.m.r. (DMSO-dg) & values include 3.78 (s, 3H), 7.43 (d, 1H), 7.64 (m, 1H), 7.72

10 (m, 2H), 8.21 (d, 1H), 8.33 (m, 1H), from 2-(4-nitrophenyl)thiophene-3-carboxylic
acid (1.5 g).

Intermediate 15

2-(3-Aminophenyl)furan-3-carboxylic acid methyl ester
15 A solution of 2-(3-nitrophenyl)furan-3-carboxylic acid methyl ester (1.0 g) in
methanol (60 mL) containing 10% palladium on carbon (2.9 g) was stirred under

1 atmosphere of hydrogen for 1 h. The reaction mixture was then filtered through

Celite. Removal of the solvent at reduced pressure gave the title compound as a

yellow solid (0.75 g). C12H{11NOa3: M+Na* 240

20 Similarly prepared were:

Intermediate 16

2-(4-Aminophenyl)furan-3-carboxylic acid methyl ester as a yellow solid (1.0 g),
Assay Found: C 66.19; H 5.17; N 6.33%, C12H11NO3 requires C 66.35; H 5.10;

25 N 6.45%, from 2-(4-nitrophenyl)furan-3-carboxylic acid methyl ester (1.0 g).

intermediate 17

2-(3-Aminophenyl)ithiophene-3-carboxylic acid methyl ester as a brown oil (0.30
)}

30 C12H11NO2S: M+Na™ 255, from 2-(3-nitrophenyl)thiophene-3-carboxylic acid
methyl ester (0.30 g).
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10 3-carboxylic acid methyl ester

2-[3-(2R-{tert-Butoxycarbonyl-[2R-(tert-butyldimethylsilanoxy)-2-(3-
chlorophenyl)ethyl]amino}propylamino)phenyl]furan-3-carboxylic acid methyl
ester (0.523 g) was dissolved in 4N hydrochloric acid in dioxane (5.0 mL), stirred

at room temperature for 1h and then diluted with diethyl ether (10 mL) to

15 separate an oil. The oil was chromatographed on silica and eluting with ethyl
acetate: methanol (9:1) to give the title compound as a red oil (0.19 g).

C23H25N204C1: MH™ 429

Intermediate 20

20 2-(3-{2R-[2-(3-Chlorophenyl}-2R-hydroxyl-ethylamino]propylamino}phenyi)furan-

3-carboxylic acid methyl ester hydrochloride as a white solid (613 mg),

C22H23N204C!: MH™ 415, from 2-[3-{tert-butoxycarbonyl-[2R-(tert-

butyldimethylsilanoxy)-2-(3-chlorophenyl)ethyl]-

amino}ethylamino)phenylithiophene-3-carboxylic acid methyl ester (1.15 g).
25

Similarly prepared were:

Intermediate 21

2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)furan-
3-carboxylic acid methyl ester as a brown oil (0.19 g), TLC ethyl acetate:

30 methanol (8:2) R =0.27, from 2-[4-(2R-{tert-butoxycarbonyl-[2R-(tert-
butyldimethylsilanoxy)-2-(3-chlorophenyl)ethyl]-amino}propylamino)phenyljfuran-
3-carboxylic acid methyl ester (0.45 g).
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10 2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid methy! ester

hydrochloride as a tan foam (1.15 g), C22H23N203CIS: MH"* 431, from 2-[3-

{tert-butoxycarbonyl-[2R-(tert-butyldimethylsilanoxy)-2-(3-chlorophenyl)ethyl]-

amino}ethylamino)phenyl]thiophene-3-carboxylic acid methyl ester (1.65 g).
15

Intermediate 24
2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid methyl ester as an

orange oil (0.060 g), C23H25N203CIS: MH* 445, from 2-[4-(2R-{tert-

20 butoxycarbonyl-[2R-(tert-butyldimethylsilanoxy)-2-(3-
chlorophenyl)ethylJamino}propylamino)phenyl]thiophene-3-carboxylic acid methyl
ester (0.155 g).

Intermediate 25

25 Methyl 2-(3-{2R-[2-(3-chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)furan-3-carboxylate as a white foam (992 mg),
CaaH47N206SICl : [MH'] 643, from 2-(3-aminophenyl)furan-3-carboxylic acid
methyl ester (700 mg) and {2R-(tert-butoxycarbonyl)-[2R-(tert-
butyldimethylsilanoxy)-2-(3-chlorophenyl)ethyllJamino}propionaldehyde (1.26 g).

30
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10% & () - gx1in%18luehe @B & il y FwBFe Nadded dpdtaséiim a&@fm& (36.4 10 &nd) -
tetrakis(triphenylphosphine)palladium{(0) (14.3 g). The mixture was heated at

reflux for 66 hours, cooled to room temperature, and filtered through Celite (50

g). The filtercake was rinsed with ethyl acetate (2 x 200 mL). The combined

15 filtrate/rinse was concentrated to an oil. Methanol (500 mL) and 10% palladium

on carbon (50% wet paste, 3.2 g) were added. The mixture was stirred under an

atmosphere of hydrogen until uptake ceased. The mixture was filtered through
Celite (50 g), and the filtercake was rinsed with ethyl acetate (200 mL). The
combined filtrate/rinse was concentrated to an oil, and ethyl acetate (250 mL)

20 was added. The solution was washed with water (100 mL). The organic phase
was dried over sodium sulfate, filtered, and concentrated to an oil
Dichloromethane (50 mL) was added, and the resulting solution was filtered
through a silica gel plug (100 g). The plug was rinsed with dichloromethane
(2500 mL) to extract all ethyl 2-(3-aminophenyl)-3-furoate hydrochloride. The

25 combined filtrate/rinse was concentrated to an oil, and methyl tert-butyl ether
(250 mL) was added. To this stirred solution was slowly added 4.0 M HCI in
dioxane (93 mL). After aging for 15 minutes at 0 - 5 °C, the precipitate was
collected by filtration, washed with methy! tert-butyl ether (2 x 100 mL.), and dried
in vacuo at 45 - 50 °C to yield 46.8 g (71% th) of the title compound as a beige

30 solid. 1H NMR (300 MHz, d6-DMSO) §:7.90 (d, 1H), 7.78 (m, 2H), 7.51 (t, 1H),
7.30 (d, 1H), 4.25 (q, 2H), 1.26 (t, 3H).
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zczz{ D{ " {{Ppindeka&irred suspension of phosphorus pentachlori
5 (2 mL) at 0°C under nitrogen to give a clear pale straw solution. After 45 min at

0°C toluene (12 mL) was added, and ethyl 2-(3-aminophenyl)-3-furoate

e (2.08 g) in ethyl acetate

hydrochloride (1.78 g) was added in one portion into the above solution at 0-5°C.
The mixture was stirred at 0-5°C for 10 min and then allowed to warm up to 20°C.
After 2 h formation of the amidine is essentially complete (HPLC ethyl 2-(3-

10 aminophenyl)-3-furoate hydrochloride < 2% @ 220nm, a/a). The mixture was
cooled to 0-5°C, crushed ice (18 g) was added over 20 min to destroy
phosphorus oxychloride. Ammonium hydroxide (28%, 6.49 mL) was added at a
rate that the internal temperature was kept below 25°C (ca. 15 min). After 1h at
20°C additional ethyl acetate (12 mL) added to the above mixture, the organic

15 layer was separated, washed with deionized water (2x12 mL), and concentrated
under reduced pressure. The residue was dissolved in acetone (5 mL) and ethyl
acetate (5 mL), and treated with oxalic acid (0.72 g) at 40°C for 30 min. After
aging at < 20°C for at least 12h, the precipitate was collected by filtration,
washed with acetone (2x0.5vol), and dried in vacuo at 45-50°C to yield 1.9 g

20 (73%) of white solid. 'H NMR (400, ds-DMSO) 8: 8.00 (s, 1H), 7.92-7.90 (m, 2H),
7.64-7.55 (m, 2H), 6.90 (d, 1H), 4.32 (t, 2H), 4.22 (q, 2H), 3.93 (t, 2H), 2.22 (s,
3H), 1.24 (t, 3H).

25 Example 1
2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)furan-
3-carboxylic acid
To a solution of 2-(3-{2R-[2-(3-chlorophenyl)-2R-hydroxy!-
ethylamino]propylamino}phenyl)furan-3-carboxylic acid methyl ester (0.19 g) in

30 3:1 methanol: water (5.5 mL) was added solid lithium hydroxide monohydrate
(0.185 g). The solution was stirred at room temperature for 18 h and

concentrated at reduced pressure. The residue was chromatographed on silica
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5 Similarly prepared were:
Example 2 _
2-(3-{]2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)furan-3-
carboxylic acid as a white solid (317 mg), m.p.=250 °C (dec), C21H21N20,Cl :
[MH'] 402. Assay Found C 62.65; H 5.21; N 6.91%, C21H2:N204Cl4 requires C

10 62.92; H 5.28; N 6.99%, from 2-(3-{2R-[2-(3-chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)furan-3-carboxylic acid methyl ester
hydrochloride (613 mg).

In an alternative preparation, ammonium hydroxide (28%, 13 mL) was added
15 over 10 min to a mixture of ethyl 2-[3-(2-methyl-4,5-dihydro-1H-imidazol-1-
yl)phenyl]-3-furoate (13.0 g), deionized water (104 mL), and toluene (104 mL).
After 30 min stirring, the organic layer was collected, washed with deionized
water (26 mL), and concentrated to ca. 30 mL to remove traces of water
azetropically. (R)-3-Chlorostyrene oxide (5.17 g) was added, and the resultant
20 was heated under nitrogen at 110°C for at least 14h. The mixture was cooled to
ca. 50°C. 1M Sodium hydroxide aqueous solution (77.8 mL) and methanol (39
mL) were added, and the apparatus was configured for distillation. After ca. 1h,
the homogeneous solution obtained was heated at reflux (ca. 4h) until the
hydrolysis was complete (HPLC acetate < 2% @ 220nm, a/a). The mixture was
25 cooled to <50°C.
Methanol (26 mL) and 1M hydrochloric acid (78 mL) were heated to ca. 50°C.
The reaction mixture from above was added over 20 min, and the resultant siurry
was cooled to < 20°C and aged for a further 30 min. The product was collected
by filtration, washed with deionized water (2x26 mL), and dried in vacuo at 50°C
30 to yield 12.7 g (95%) of the title compound as an off-white solid.
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5 (4-{2R-[2-(3-chlorophenyl)-2R-hydroxylethylamino]propylamino}phenyl)furan-3-
carboxylic acid methyl ester (0.19 g).

Example 4
2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-

10 ethylaminojpropylamino}phenyl)thiophene-3-carboxylic acid as a tan solid (0.088

g), HRMS C22H23N203CIS MH* calc 431.1196, found 431.1180 a =1.6 mmu,
HPLC system 1: tg 12.38 min., from 2-(3-{2R-[2-(3-chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenylthiophene-3-carboxylic acid methyl ester (0.086
9).

15
Example 5
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylaminolethylamino}phenyl)thiophene-
3-carboxylic acid as a cream colored solid (296.8 mg), m.p.=275 °C (dec)
C21H21N203CIS : [MH"] 417. Assay Found C 60.47; H 5.04; N 6.67%,

20 C21H21N20,Cl, requires C 60.50; H 5.08; N 6.72%, from 2-(3-{2R-[2-(3-
chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)thiophene-3-
carboxylic acid methyl ester hydrochloride (1.15 g).

Example 6
25 2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid as a tan solid (0.010

g), HRMS C22H23N203CIS MH" calc 431.1196, found 431.1183 A =1.3 mmu,

HPLC system 1: tR 12.03 min., from 2-(4-{2R-[2-(3-chlorophenyl)-2R-hydroxyl-

ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid methyl ester (0.060
30 g).
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wherein X is oxygen or sulfur, optionally substituted by one or more groups
selected from C1.4 alkyl and halogen, and where the heterocycle containing X is

substituted meta or para to the depicted NH;

R'is hydrogen or Cy.galkyl;

R represents substituents selected from C1_g alkyl, halogen, trifluoromethyl, and
C1-galkoxy; and |

n represents an integer from 0-4.

2. A compound of Claim 1 wherein said compound is an agonist for human beta-
3 adrenoceptor.

3. A compound of Claim 1 wherein said compound is a selective agonist for
human beta-3 adrenoceptor.

4. A compound of Claim 1 wherein the heterocycle containing X is substituted
meta to the depicted NH.

5. A compound of Claim 1 wherein R' is hydrogen or methy!.

6. A compound of Claim 1 wherein when R is other than hydrogen, the
stereochemisty around the carbon to which R'is bonded, is R.
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8. A compound of Claim 1 whereinnis 0, 1, or 2.

9. A compound of Claim 1 wherein n is 0.

10. A compound of Claim 1 wherein the stereachemisty around the carbon to
which the depicted OH is bonded, is R.

11. A compound of Claim 1 wherein said compound is selected from the group
consisting of
2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]propylamino}phenyl)furan-
3-carboxylic acid;
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)furan-3-
carboxylic acid;
2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxylethylamino}propylamino}phenyl)furan-3-
carboxylic acid,;

2-(3-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid;
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)thiophene-
3-carboxylic acid,;

2-(4-{2R-[2-(3-Chlorophenyl)-2R-hydroxyl-
ethylamino]propylamino}phenyl)thiophene-3-carboxylic acid,

and pharmaceutically acceptable derivatives thereof.

12. A compound of Claim 1 wherein said compound is selected from the group
consisting of
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)furan-3-
carboxylic acid;
2-(3-{[2-(3-Chlorophenyl)-2R-hydroxyl-ethylamino]ethylamino}phenyl)thiophene-

3-carboxylic acid;
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14. A compound according to any one of Claims 1 to 12 for use in therapy.

15. Use of a compound according to any one of Claims 1 to 12 in the
manufacture of a medicament for the treatment of a mammal, including man, of
conditions or diseases susceptible of amelioration by an atypical beta-

adrenoceptor agonist.

16. Use of a compound according to Claim 15 wherein said condition or disease

is obesity.

17. A method for the prevention or treatment of clinical conditions or diseases
susceptible to amelioration by administration of an atypical beta-adrenoceptor
agonist, comprising administration of an effective amount of a compound of
Claim 1.

18. The method of Claim 17 wherein said condition or disease is obesity.



