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their preparation and use in the treatnment of diseases where
enhanced M3 recept GuzoBE tAND atHIaronESDERIphTIVAE edip Beakgramand to t he

I nvention Anti-cholinergic agents prevent the passage of, or effects
resulting fromthe 1o passage of, inpulses through the

parasynpathe&gal @ﬁv?s Thls is a consequence of the ability of such
conmpounds to tion of acetylcholine (Ach) by bl ocking
its binding tTdmstrhmnuusoaatemtmomhdbianetr@mlerc&ﬁemm@s pharhieaticare five
subt ypes qf e ceptars
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ai rways, bl awwﬁsti nal tract, M mMAChRs nedi ate
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trachea, the bronchi, submucosal glands and para
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contraction and therefore bronchoconstriction. Stinmulation of M
receptors |ocalised to subnucosal glands results in nucus secretion.

I ncreased si gRald4r8%vd Qﬁlﬂ*ﬁb@ S?H@Eﬁrlnﬂ:' &e@ﬁﬁ&lﬁb?ﬁ@g ? gﬁf@glﬁg) c}%ﬁnéﬁ"s

been noted in a 30 varie erent “pat ates
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2007/ 017689 2 / 956 2 vagal nerve stinulation (Fryer et
al, 1999, 9L Eﬁa—'{é‘ga Q%S g9%6 7) 449-455). The resultant

In the lungs, muscarinic receptors M1, M2 and M3 have been demonstrated to be
important and are localized to the trachea, the bronchi, submucosal glands and
parasympathetic gangiia (reviewed in Fryer and Jacoby, 1998, Am J Resp Crit Care

25  Med., 158 (5 part 3} S 154 — 160). M3 receptors on airway smooth muscle mediate
contraction and therefore bronchocoenstriction. Stimulation of M3 receptors localised
to submucosal glands results in mucus secrstion,

Increased signalling through muscarinic acetylcholine receptors has been noted in a
30 variety of different pathophysiological states including asthma and COPD. In COPD,
vagal tone may either be increased (Gross et al, 1989, Chest; 96:984-987) and/or
may provoke a higher degree of obstruction for geometric reasons if applied on top
of oedematous or mucus-laden airway walls (Gross et al. 1984, Am Rev Respir Dis;
129:8566-870). In addition, inflammatory conditions can lead to a loss of inhibitory M2
35  receptor activity which results in increased levels of acetylcholine release following



i ncreased activation of M3 receptors |eads to enhanced airway
obstruction. Thus the identification of potent nuscarinic receptor
ant agoni st svoeeditey usef ul for the therapeutic treat mertT/EB200dMmM3S6
di sease states where enhanced M3 receptoi2 activity 5 is inplicated.

| ndeed, contenpgrary treatnent strategies currently support regular

use of M3 antg NEIEN or COPD
patients (Paugémsﬁ}gtégm%ﬂi&% ?é@ﬁ%&ﬁg&&%&@é?g@%@ e reSitant
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those conpounds W|th a long duration of action, enabling a.
once-daily d Si n@lﬁﬁ'ﬁgl men. Since nuscarinic receptors are w del

di stri but ed Q‘WP die {oiadgien Pypergontragiilitvings ajsg bgen fgrmpnstrated to be
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advant ageous as it allows |ower doses of
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|l ong duration of action and that are retalned on the receptor or in

the lung WOUb@sﬁﬂe'tﬁWldr&@bb“oﬁ}y'o‘?@w@énce%ﬂ@@dﬁ@*hé hggoieidﬁl%ﬁs%a @@Fecﬁ%

be seen with _systemc I stration %% o
Ti ot r opi um (gﬁﬁﬂy\f‘&r tement ohainvryglisease sigtasursiadively few ariittausrarinic

curr ent | s needapahdt @Fe intuae i he afifiefr pﬁlfnoﬁﬁt?r%ufatl@r%s fl'hh@tt[‘léf@ remams a
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se adm ni st ere S
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treatment of gnce daily dosing regimen. Since muscarinic receptors are widely distributed

throughout the body, the ability to deliver anticholinergic drugs directly to the

20  respiratory tract is advantageous as it allows lower doses of the drug to be
administered. The design and use of topically active drugs with a long duration of
action and that are retained on the receptor or in the lung would allow reduction of
unwanted side effects that could be seen wuth systemlc administration of the same
druga

25
Tiotropium (Spiriva ™) is a long-acting muscarinic antagonist currently marketed for
the treatment of chronic obstructive puimonary disease, administered by the inhaled
route,

30 Tiotropium



COPD. N#--© -HOH 100 Ipratropium 5 Chem Pharm Bull. 27(12)
3149- 3152 (1979) and J. Pharm Sci 69 (5) 534-537 (1980) describe
furyl deri WaQ 2808817867 possessi ng atropi ne-1i ke activiti ePCTNERROOGTINZATS
Res 10 (9), 615-633 (2001) describes i $pxazol es and A2-isoxazol i nes
as nuscarinic antagonists. W97/ 30994 descri bes oxadi azol es and

t hi adi azoi esddtonamapatropius is & erptarinic amagunisamarketadsor (REGRABRMHE of
descri bes Oéégbazoles | inked to a nono- or bicyclic ring as

muscari ni c eptor nodul ators. The class of (32 adrenergic receptor
agonists is well known. Many knowg 02ragonists, 15 in particular,

| ong-acti ng (32-agonists such as s&%é%}erol and fornoterol, have a

role in the treatnent of asthna D. These conpounds are al so
general ly adm ni stered by inhal ation. Btinds currently under

eval uation as once-daily (32 agonistg scribed in Expert Opin.
| nvestig. Drugs 14 (7), 775-783 (2005).1A known (32-agoni st
phar macophore is the nmoiety: 20 OH HN@H 0 Also known in the

art are pharmaceutical conpositi ongratrbaim contain both a nuscarinic
ant agoni st and a (32-agonist for use in the treatnent of respiratory
di sorders. For exanple, US2005/0025718 descri bes a (32-agonist in
conbi nat3 onCrérhlPHainal BUpREAM2) 354B 362 (dpTYrandiJpPlaarmo Siisa @ndBo53ver

or ot ropi unk GPORSRaE P NaR A RptSRaE AP I BB Uy,
2007/ 017669MBE T HERR FR6/10A2 665-633 (2001) dustiiies ishaznies arshhtiaexarelines as

02- agoni st Smu%a'ﬁﬁlrc al}{%gg%ggoni st / (32-agoni st

WO97/30994 describes oxadiazoles and thiadiazotes as muscarinic receptor

10  antagonists.
EP0323864 describes oxadiazoles linked to a mono- or bicyclic ring as muscarinic
receptor modulators.

The class of P2 adrenergic receptor agonists is well known. Many known p2-agonists,
15  in particuiar, long-acting f2-agonists such as salmeterol and formoterol, have a role in
the treatment of asthma and COPD. These compounds are also generally
administered by inhalation. Compounds currently under evaluation as once-daily p2
agonists are described in Expert Opin. Investig. Drugs 14 (7), 775-783 (2005). A well
known f2-agonist pharmacophore is the moiety:
20

| OH

0
Also known in the art are pharmaceutical compositions that contain both a muscarinic
antagonist and a B2-agonist for use in the treatment of respiratory disorders. For
exampie, US2005/0025718 describes a $2-agonist in combination with tiotropium,
25  oxotropium, ipratropium and other muscarinic antagonists; WQ02/060532 describes
the combination of ipratropium with B2-agonists and W002/060533 describes the



conbi nations are described in W04/ 105759 and W03/ 087097. Al so known
in the art are conmpounds possessing both muscarinic receptor

ant agoni st wd2@nai7p@- agoni st activity present in the samETGH2@H0DS6
Such bifunctional nolecules provide brodchodil ation through two
separate nodes of action whilst possessing single nolecule

phar macoki netP@binatircef axotropienwi f2ragohidtsbotheabBeantdgonitorpRdgahet f or

th ti : ld b

mor e oasi 1y “onPFaSRERE LSk By In RN Ao VRN, Tor *
exanpl e a steroid. Such nolecules are Jo described in for exanple,
W04/ 074246, aWQéo , E,&,S}Q% s /023460,
all of whi chAus,e d%?ﬁ%rﬂﬂf}?%‘é ra ipg%%éggﬁ ép&ﬁﬁégﬁgﬁ? %gﬁﬁi’%ﬁﬁ%”@
the M3 anf ag@hfl §2-agenistactivly-Rigennt intthe sarae mateculg. Suchtbiiuhationalmuotdoures of
o not " sur pt § v erbrioneaiph irb il tnp 3P R HioEs o el Sririp Bbed
with the M3 aiﬁ'a'e?@e?%@ﬂﬁrmagolémqﬁﬁat%b@lml@c.ule ulgiberaasier tof fotruate for
| (i Acqrarat ! ; . : , ¢
o 3 s o e ol S OB
Cl- C6- al kyl 6F %(}‘Hlag‘edg‘ﬁ',“% dﬂf*“f%'"@fﬁ@!?&g heXAMRle g stergid.-Srch majeoylerare
- Z- NRR10,10 - ZdEx0ribeRRiGor exaniis, WED4/014246) W004080892, W68/ Hboaand R3 i's
ni trogen to” Moy OHE) ol RORYbRadh, dlarhnt R R BBL PR g,
and R2 is a tosaengalinking the M anigmooniRT fo the BX-afbhist; iddibiRRGAnat the structurecg
-Z- CO- NRR1O, snde NR- : -7-.CO) - R .30 (Jii). Rl an
R2 toget her met% H@ﬁéﬁ%zﬁ)@gﬁhﬁgmﬁiﬁeﬁé%@;‘g&&‘b’%ﬁh&c’ﬁg& ﬁ“[)%’ﬁi"g since
het er ocycl oalfieynoleduiryis nobiequiréchiy imtefantwitiibs Matand@ rbgeptorg siatuftaneusly.,
-Z-Y-R7, s Z- NRR1O; -Z-CO-NRR1O; -Z-NR-[AsalC(O O R7; or; -Z-C(O-R7;

and R3 is a S@imaRafihe InRéntler- Co6- al kyl ; WD 2007/ 017669
PCT/ GB2006/ 022295? %5 ] : i )
ceording to the invention, there is provided a compound of formula (1):.

R )
20

wherein

() R' is Gy-Ce-alkyl or hydrogen; and R? is hydrogen or a group -R7, —Z-Y-R’,

~Z-NR°R'%; -Z-CO-NR°R", =Z-NR{ae11C(0)O-R’, or ; -Z-C(O)-R": and R® is a lene
25  pair, or Gy-Ce-alkyl; or

(i) R" and R® together with the nitrogen to which they are attached form a
heterocycloalkyl ring, and R? is a lone pair or a group —R’, —=Z-Y-R’, -Z-NR°R*",
-Z-CO-NR°R'®, =Z-NR®-(aE21C(0)O-R’; or -Z-C{O)-R’; or

30
(i) R' and R? together with the nitrogen to which they are attached form a
heterocycloalkyl ring, said ring being substituted by a group -Y-R’, —2-Y-R7, -Z-
NRR'®; -Z-CO-NR°R'; ~Z-NR®-(ae31C(0)0-R’; or ; -2-C(0)-R”; and R® is a lone par,
or Cy4-Cs-alkyl;



R4 and R5 are independently selected fromthe group consisting of
aryl, aryl-fused- heterocycl oal kyl, heteroaryl, Cl-C6-alkyl,

cycl oal kyl w®zm@@0i7669- OH, Cl- C6-al kyl, Cl- Ce-ai koxy PCT/GB2006/002956
hydroxy-C, -Ce-alkyl, nitrite, a group CGQNR82 or a | Aed)hydrogen
atom A is an oxygen or a sulfur atom 10 X is an al kyl ene,

al kenyl ene or al kynyl r Am ene group; R7 is an Cl-C6-al kyl, aryl,

ar y: (fclistca:g Cﬂtémhkmb,ln@bﬁhdérm?gﬁeé}@d REA Mo dfdﬁ:snstl éiee{rﬂaéryll-fused-
ary roar cycl oa
het er ocycl quuq%rplyﬁzl’l%qa g l 1'%’1 R%)W'for a hydr ogen atom Zis

a Cl-Clg-al kyl ene, C2-C, e-al kenyl ene or C2 Cle- al kynyl ene group; (Ae61
Y is a bond t Re an | O _are i.ndependent |

hydr ogen g;t o'rqnelr I8 Cﬁ%@“g‘ﬁ@@,’ Cé-%—la,ﬁmy &dﬁwéﬁﬁl{%{ﬁ 8&@%&$’85’¥Q§NR32 ora
aryl - f used- ciyeihydiogh atovet er oaryl , aryl (Cl-C8-al kyl)-, or

het eroaryl (Cl- Ce-al kyl)- group; or R and Rl together with the
nitrogen atomto which they are attached forma heterocyclic ring of
4-8 atons, opisareryggn eonseliundtem;a further nitrogen 25 or oxygen
atom or a pharmaceutically acceptable salt, solvate, N oxide or
prodrug thereof. |In one subset of the conpounds of the invention: 30
Rl is 01L006-%isaaligiens, alrenvipgerrr atkymlamene groan: C6- al kyl , a hydr ogen
atomor a group -Z-Y-R7 and R3 is a lone pair or Cl-C8-al kyl, or Rl
and R2 togeth,er with the nitrogen to which they are attached
represent a RHeABoCyaAlyhARY V- yRgd-Cytloatiyl awafuagdﬁe@m@eaw,tmtqrml
ni trogen to aM{GyRCidna-, &fe%ro@&l(@m&ﬂ(ﬂ)elépmgl orthettb&lcRake! ety |

ring; 35 R4 and Re are independently selecte fromthe gr oup
consisting of aryl, heteroaryl, Cl- C6-al kyl, cycloal kyl; WO

2007/ 017669 H’GﬁCGBZ-@ﬂ@M)&Z%ﬁ)geﬁata&l is -OH, haI ogen, Cl- C6- al kyl,
hydr oxy- C1- CB- al kyl or a hydrogen atom A |Is an oxygen or a sul fur
atom 5 X is an al kyl ene, al kenyl ene or al kynylene group; Z is an
al kyl ene, alZieayCebe-athyleat k§rGisaikengermgy,C.-Cie-alkynylene group;aes)

Y is a bond or oxygen atom;
20
R® and R™ are independently a hydrogen atom, C,-Cg-alkyl, aryl, aryl-fused-
heterocycloalkyl, aryl-fused-cycloalkyl, heteroaryl, aryl{C;-Ce-alkyl)-, or heteroaryl(C,-
Cs-alkyl)- group; or R? and R'® together with the nitrogen atem to which they are
attached form a heterocyclic ring of 4-8 atoms, optionally containing a further nitrogen
25  or oxygen atomn;

or a pharmaceutically acceptable salt, solvate, N-oxide or prodrug thereof.

In one subset of the compounds of the invention:

30 R'is3y-Ce-alkyl or a hydrogen atom; R?is C1-Ce-alkyl, a hydrogen atom or a group
-Z-Y-R” and R? s a lone pair or C;-Cs-alkyl, or
R' and R? together with the nitrogen to which they are attached represent a
heterocycloalkyl ring, or R' and R® together with the nitrogen to which they are
attached represent a heterocycloalky! ring;

35
R*and R® are independently selected from the group consisting of aryl, heteroaryl, C;-
Cs-alkyl, cycloalkyl;



to Y is a bond or oxygen atom R7 is aryl, heteroaryl,

het erocycl oal kyl. It will be appreciated that the carbon atomto

whi ch R4, R0 azmdofR6soar e attached can be 15 an asynmet r ipCTIGEIERIDS6
conpounds of the invention may be in thegormof single enantioners
or mxtures of enantioners. A preferred class of conmpounds of the

i nvention consists of quaternary ammonium salts of formula (1)

wherei n the nhd.Logen,. shown i n, formnmul ) Ls guaternary nitrogen, 20
carrying a p%i'%i@ ’E%%’ed'ep‘%@'ﬁ%ggﬁ‘(f@o f&fdr:ﬁéa"gfﬁﬂ?re%{‘\fdd &ReAfoBe usef ul
in the treatment or prevention of diseases in which activation of

muscari ni c regg%ch?gﬁ?aitgmuﬁ%ed, for exanple the present

conpounds are usefu reating’ a variety of indications, including
but not liSmited to 25 respiratory-tract disorders such as chronic

obstructive lyggnd g€k [ ? 5. of all types (including
dyspnoea associ at ed@?ﬁeﬁﬁﬁﬁgbg@ﬂnﬁ%ﬁ QHUE? gic and non- allergic;
"wheezy-infant syndrome’), adult/acute respiratory distress syndrone
(ARDS), chr (mils@mraﬂ@léhélé,eﬁll&rnweﬁé’ﬁidlk&ﬁ]&{lbﬁé‘groﬁb?nch' al hyperactivity,

pul nonary fibrosis, pulnonary enphySenma, and allergic rhinitis,
exacerbation of airway hyperreactivity consequent to 30 other drug

t her apy, 1par t¥isaltent yr otyigen aiorfial ed drug therapy, pneunoconiosis (for
exanpl e al um nosi s, anthracosis, asbestosis, chalicosis, ptilosis,
siderosis, silicosis, tabacosis and byssinosis);

gast r oi nt est iRlds aryk beterodivk detbeoaycisalsyh. as irritabl e bowel syndrone,
spasnodi c colitis, gastroduodenal ulcers, gastrointestina

convul si ons or_hgperanqkinesia, diverticulit.is,4 35 pai_n acconpanyi ng
spasns of gadtWibbearaesiaiad thatheraarhenatam ia wiieh R sad R°erexaitached can be

di sor der gsac eAmBiENg cMtd 84 Ednmpdindd SRS RUSHtoR MayHetd HEMPS I fle
pol I aki suri a, eur@genl.c %Iﬁ%?der nocturnal enureéesis, psychosonatic

bl adder, i ncSRRPIRNIREEC\BXBES A G1388BIerSCT/ GB2006/ 002956 7 associ at ed
wi th bl adder spasns or chronic cystitis, urinary urgency or

I akiuri a; i i . d di ov | i d h,
Dagatly 1 naudioeh el oBr A boy R b GBI &l fopele BBy adirgriph
condi tions, &disafifemuiitovhersin thetnittagen shown inlforofutae( id quatpmefyeriragen,

and in sygh eaARRT APGEiMkThadki on of conmpounds (1) which are
gquaternary amoniumsalts wll often be preferred. In nmany cases,

the duration of action of quaternary ammmoniumsalts of the invention
adm ni st er edchinpbinitisloftiedivensionBiy BE usdTaiis tHetRAteht oPprelBtRn bR difets

hours for a }ry\ﬁ"ni&'laéctigé)t?o%'of r%%rscénrn%arteggp%rs g];e implicated, for example the present

compounds are useful for treating a variety of indications, inciuding but not limited to

25  respiratory-tract disorders such as chronic obstructive lung disease, chronic bronchitis
of all types (including dyspnoea associated therewith), asthma (allergic and non-
allergic; ‘wheezy-infant syndrome’), aduit/acute respiratory distress syndrome (ARDS),
chronic respiratory obstruction, bronchial hyperactivity, pulmonary fibrosis, pulmonary '
emphysema, and allergic rhinitis, exacerbation of alrway hyperreactivity consequent to

30  other drug therapy, particularly other inhaled drug therapy, pneumoconiosis (for
example aluminosis, anthracosis, asbestosis, chalicosis, ptilosis, siderosis, silicosis,
tabacosis and byssinosis); _
gastrointestinal-tract disorders such as irritable bowel syndrome, spasmodic colitis,
gastroduodenal ulcers, gastrointestinal convulsions or hyperanakinesia, diverticulitis,

35  pain accompanying spasms of gastrointestinal smooth musculature; urinary-tract
disorders accompanying micturition disorders including neurogenic pollakisuria,
neurogenic bladder, nocturnal enuresis, psychdsomatic bladder, incontinence



to gastrointestinal-tract disorders and cardi ovascul ar di sorders,
adm nistration by the parenteral route, usually the oral route, may

be preferrﬁg @nggﬁgher aspect of the invention is a phg{aﬁgﬁﬁﬂ%og%la

conposition conpr|5|ng a conpound of the invention an
pharmaceutically acceptable carrier or eycipient. 15 Another aspect
of the invention Is the use of a conpound of the invention for the
manuf act ur e ofassodiedet] wittridaddef spasinb er ¢hraréd cysliils, Winagyeyeany bmllaﬁiura

di sease or ich nmuscarinic M3 receptor activity is
i mpl i cat ed. 28‘%5 bfeEhgt:g.oa\re{eof Definitions Unless otherw se qualified

in the cont extcaidipvapaueEs disprdgrs speh %Fs‘é‘éa“yt'wc‘?%?'ml@\ﬂrﬁ‘ﬁﬁ@'ﬁns have the
foll ow ng neani ngs when used herein: "Acyl" neans a -CO al kyl group

in which the kyl .araup.i s, as desgcribed ,herein. . I ac

o ouns 1 ne Puad ot N peBedy SaRiphe. Somrbi Gty s R i begrie
-NR-acyl gr oupréferradhanthinRusineasas gdminiskatias otspoimsisdl) whish arequaternary
,,E;ilegglxsr Y8y RdHurIEMRR AR bb farerlaGidry eayés,l th %@%&Qﬁ Btonof
descri bed bel &Hﬁteé@&%l"ﬁ?']}“'ﬁfs%ﬁ&/trﬁr"&%é’“l3%6\'“%%3‘!’7@[ IRealgtion "T%‘%?e and
et hoxy (- OCZHGr)oretH'aAHRaxymtmanghhommnamloafﬁaﬁea#ok;réatmemm in which

alkyl is hog?a@o rge&ﬂ%ﬂygadd &ﬁ&ésﬁaﬂé %.avagédwﬁfééfapeom.n%ﬂd%y the

i ncl ude ne car oxycarh group
part of a gr o@ﬂf&ﬂtﬂfﬁiﬁ@t‘@ @S@ﬂ"ﬁheéir@mm%ﬂ“%rbaﬁ@fﬁ!@dcha| n saturat ed
hydrocarbon group having from1 to 12, preferabl y 1 to 6, carbon

atons, in a K rou ncl ud th ethyl, 1
- propyl and Z%P@ﬁwsmc ﬁ?ﬂgﬁWXt'oé’és ép@eﬂgtag&i?al 5%T?°S§?n goraélr%) '19 Yefers
to a strai ght compbunand fednvshtidnand3ghasnehcedtisalyasceptahlgoandgriongxdniant: 2
to 12, prefserably 2 to 6, carbon atons and one carbon-carbon doubl e

bond th h | k i ncl t.h

pr openyl . and ABOBREBURGC! LD o GEO0 P BB D GRNon fne
"Al kyl am no" nmmiactire it raddisaimegt fotihe treatmienicin pasviytion nba diseasefor ned
above. Exenp Xﬁﬁé‘ﬁio@ululf%hl@ﬁhﬂ%a%ﬁ%e{:éb@dr'é%dﬁ@%ﬂﬂﬁcﬁ’t@ﬂ”0 and

et hyl am no. ene nmeans an I'n which alkyl is as
defined previ ousl y. Exenplary al kyI ene groups include -CH2-,

-(CH2) 2- apd TfekEadtddieHiRefinitions' Al kenyl ene” neans an -al kenyl.- group In

whi ch alkeny! ries? SR\ inoRieit 8Uikat in FEHTRbR uBld BRAbBRAMoIEARPS

have the foliowing meanlngs when used herem
"Acyl' means a —CO-alkyl group in Whlch the allyl group is as described
herein. Exemplary acyl groups include -COCH; and -COCH(CHa)z.
25 "Acylamino” means a -NR-acyl group in which R and acyl are as described
herein. Exemplary acylamino groups include -NHCOCH; and -N{CHz)COCH;.
“Alkoxy” and “alkyloxy” means an -O-alkyl group in which alkyl is as described
below. Exemplary alkoxy groups include methoxy {-OCHs) and ethoxy (-OCzHs)-
“Alkoxycarbony” means a ~COOQ-alkyl group in which alkyl is as defined below.
30  Exemplary alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl.
“Alkyl” as a group or part of a group refers to a straight or branched chain
saturated hydrocarbon group having from 1 fo 12, preferably 1 to 6, carbon atoms, in
the chain. Exemplary alkyl groups include methyl, ethyl, 1-propyl and 2-propyi.
"Alkenyl” as a group or part of a group refers to a straight or branched chain
35  hydrocarbon group having from 2 to 12, preférably 2 to 6, carbon atoms and one
carbon-carbon double bond in the chain. Exemplary alkenyl groups include ethenyl, 1-
propenyl, and 2-propenyl.



CH2CH=CH-. "Al kynyl ene" neans an -al kynyl - group in which -al kynyl -
refers to a strai ght or [Ae7l branched chai n hydrocarbon group having
from2 to ably2to 6, carbon to atons and

car bon-car%on r| p e bond in the chain. Exenpl ary al kyﬁy 8%036/15)295%5

i nclude ethynyls and.propargyl. "Al kyl sul i nyI means a - SO al kyl
group in which alk | is as defined above. npl ary al k Isulflnyl
groups incl ude rret%\}w@mﬂﬂ' wﬂn%m%@lWD@Upfﬁwhalkylmawamufabm
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of from6 to car bon at @Rre erably from6 to 10 carbon atons,
such as phenyl“c'b‘fjeﬁ T‘l’})fp“’ﬁq{ ‘aryl group may be substituted by one

or nore substi t uentaligisokips’. méahs l-aOlalky! 'groopdmehiai altyl jd asadelfiyéd abgveup i n
whi ch the ary ly | ri bed.
Preferred ar yF %Eﬂ?r? ’%‘gmrﬁ?’i %h?%ﬁ%&h%&?ﬁﬁ%ﬁ% :%l éﬁ]%‘llsnﬂﬁ% Exenpl ary
aryl al kyl groups I MYEH'@%H‘?WS a (Rl f%'}‘P“pd'hH s kYl 2sfisfiesdapove.
"Aryl al kylioxy Exdmsag akplsafonli-gedulsy inokide methasyfohyl anthebitsdifoayiar yl  and

al kyl oxy noieti es‘?ﬂ@@}] t?‘sme[yng\é cg_gﬁ(g{ ‘g@%“’h'a‘?%gl _r Ig%fu%ﬁﬁe%dabove

aryl al kyl oxy group aln a ary aryIaIkyI
groups i ncl udexdrapiaty kiyihio grpprsl indlugeseptiioip ead R V'thlomaans a monocyclic

aryl ring, such asﬂAﬁhw I”mééi’%%dcbq\lﬂﬁéro@ Wmlaﬁdn@dsr@fembscmmymlch

the aryl and c aI K npl ary

aryl - f used- cyE XUPSE}EQ’%%'P%H‘%? Wﬁﬁy and i ndany! .
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Lgﬁgghﬁﬁcw a;ny Amuﬁ)osulf%yl" means a »Srbeglﬁtﬁogroup In w%nﬁ Fpls as herem J?esornbed

Exemplary aminosulfony! groups inciude -SOxNH; and -SOz;NHCH.
“Aryl” as a group or part of a group denotes an optionally substituted
25 monocyclic or multicyclic aromatic carbocyclic moiety of from 6 to 14 carbon atoms,
preferably from 6 to 10 carbon atoms, such as phenyl or naphthyl. The aryl group may
be substituted by one or more substifuent groups.
“Arylatkyl” means an aryl-alkyl- group in which the aryl and alkyl moletles are
as praviously described. Preferred arylalkyl groups contain a G, , alkyl moiety.

30 Exemplary arylalkyl groups include benzyl, phenethyl and naphthlenemethyl.
“Arylalkyloxy” means an aryl-alkyloxy- group in which the aryl and alkyloxy
| moieties are as previously described. Preferred arylalkyloxy groups contain a G, , alkyl
moiety. Exemplary arylalkyl groups inciude benzyloxy.
“Aryl-fused-cycloaikyl” means a monocyclic aryl ring, such as phenyl, fused to
35  a cycloalky! group, in which the aryt and cycloalkyl are as described herein. Exemplary
aryi-fused-cycloalkyl groups include tetrahydronaphthyl and indanyl. The aryl and
cycloalkyl'rings may each be substituted by one or more substituent groups. The aryl-



avai |l abl e carbon atom "Aryl-fused-heterocycloal kyl" nmeans a
nonocyclic aryl ring, such as phenyl, fused to a heterocycl oal kyl
group, in wnoede7vivesdar yl and het erocycl oal kyl are as 5 deTorB20@s02956
herein. Exenplary aryl -fused-heterocycl o@l kyl groups include

t et rahydroqui nol i nyl, indolinyl, benzodioxinyl, benxodi oxolyl,

di hydr obenz ofusegraydioadioui groiup adaydel ataghed 1 kre ramaindeinaf teetamppemd bpahky |

rings nay ea ed by one or nore substituent groups. The
aryl - fused- hgt%élf?@cycﬁ%% i&f‘ group may be attached to the remai nder

of the conpound bﬁrﬂﬁyswv!aﬁterawc@a&%’ BeANDHR MeNeeystitarylaingnsuch@s phenyl,
"Aryl oxy" meqg dft‘fhh&e cgéloél!i)fl’ﬁfbubWn%lcﬁ%@ér&anh%a@?&“y&bgﬁﬂ afgye.

Exenplary aryloxy group$ include phenox l'ic am'ne” neans an
optional 1§ SGW'PQ%@%'B'“SEF@“EaW@r%&s@& Glealind groppe inglidRy 1 ri ng
syzt \%n WEer etch d&iqlﬁmnw RdolB§Y; b@ﬁ:o@bﬂﬁytii, Ue%xt?c%ﬂoﬁ&@lﬂnybﬁbbéﬁiomﬂ?ﬂ%nd
an I C m | an a 1.1, Ona ecte
fromo. S or%fzp@a'wﬁhﬁw@mie SGead bndF iy SR be bR by ShS G |
&m ners1 : ncl Udﬁrqmms%edu greups. Pheaiyl-idsed-hetemnpoidaikyegroyp may be am?hgdda
met hyl pi pe zi ne i e one
o s D P ehRbRnad i ooy Y P g ol Br SR diih o Y
substit utted sat ur‘@ndoxytonresoy ah F@-agll gisup jrowhich anyi iﬁgewbe(éabay& Exepmiagy

to 12 carbon m‘ gg om3to8carbon atons, and 20 nore
preferably fr@kg‘gﬁ?gﬁé gg{d% n at oms. Exenplary nonocyclic cycl oal kyl

rings include cyciCyglioppine’ Wémﬁﬂk‘?ﬁﬂwa"Y@yEﬁ“&ﬁ@i@FO G Rgmberadapoeyaiic
The cycl oal ke w Hﬁlgr%tenbﬁh&é%é bimbﬂﬂ ba(rb@rIi\Qtoﬁfs lmplécédlbﬁhltrbgtﬁﬂ

groups. "Cycl o al kyl ans_a c | - ch
T Dyl oa kgt Hiikn ayiapiotRly Gomas 24 8@‘ S heiosthan sPerebiim 6 o hm
Exe Irrp | arys lrmmye:n li€as yeéwaédk héraink \Bxemparygeyolic; armnemnbludbpyrrohdme,

cycl opropyl net hyl.

cycl ohept yl g&?%'qe’ %ﬁ@‘ﬁf’%ﬁﬁg@@?%ﬁﬁw Z{Weg)na% cﬁd(;‘g amlneoqjoup
wi th a branctmapnbe guksiifuted bpoheor mere substluentigiovpsnal site. Each
branching site Ca"& reﬁ(za egﬁgaﬁ Sp&ﬂaiyfh%bstﬁutéﬂ‘%&m&%d rﬂ@ﬁﬁélic%rﬁiaﬁbhc

this process may | am no" neans
a -N(al kyl ) 2riag %t?m o fpin Srio 4P E@/’IDOE‘ §t°H§ Eréqu%ﬂff%éxi%s cagsea #oms, gnd
dlh a: Kyl anp nOnﬁFé}?#Fﬁzranrb&ﬁ% tdleraatdazyalamsmxaﬂgaﬁjn rﬁddm)bilcfrlltrilcmoalkyl-lﬂkigs or
o “chloro. " RAREEPIBRIPHEREO. SoRRH e v e eRCe Rl gt i
substitut ed by substitutedbbyosnenmrmeork abigjelenkgrowms. Exenpl ary hal oal kyl
groups include tr 'jéyLIBQ(k9lgﬁ<§/lh fHEUn&E gy&loalkyf—alky[— group in which the cycloalkyl and
alkyl moieties are as previously described. Exemplary monocyclic cycloalkylatkyl
25  grouds include cyclopropyimethyl, cyclopentyimethyl, cyclohexylimethyl and
cycloheptylmethyl.
“Dendrimer” means a muliifunctional core group with a branching group attached to
each functional site. Each branching site can be attached to another branching
molecule and this process may be repeated multiple times.
30 “Dialkylamino” means a -N(alkyl)e group in which alkyl is as defined above.
Exemplary dialkylamino groups include dimethylamino and diethylamino.
“Halo” or “halogen” means fluoro, chloro, bromo, or iodo. Preferred are fluoro

or chloro.
“Haloalkoxy” means an -O-alkyl group in which the alkyl is substituted by one
35  or more halogen atoms. Exemplary haloaikyl groups include trifluoromethoxy and
difluoromethoxy.
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substituted by one or nore hal o WD 2007/ 017669 PCT/ GB2006/ 002956 10
at ons. Exenypd amy/oivagsoal kyl groups include trifl uoronmet hplCT/GB2606/002956
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substituted aromatic nonocyclic or multicyclic organic noiety of
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et er oaryl ox ro N
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such as pyr i #d aligloXy giciglies are assuavieuslydessyitedaPleférragt eteroarylkyhig h
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het e oar yI - ?ﬁ.ﬁ%ﬁﬁoﬁl‘“ﬁ i e T

and tetrahycIIy{)J fnyl . The heteroaryl and cycloal kyl rings ~may
each be #ubsti t ut"sletemaring” meanDd Retstobyloxy-WROlp BY WhidtSthe hBRroary! is as

het er oar yl - - K e attache ot r emai nder
of the corrpddlI%géI‘SSI %%@\9 al %'%II%II RE%&%‘S’IIIOXIS PrOHES O R 'aﬁ?xy'
" Het er oar yl - f usedHateraanddusetcutitaikyl’ mesas 8 nonooydicyhetdraarfier@poauchl as
group, 30 |88 1uParyl, skd & a BN gr '
o oubr s mS‘IIgII” Ll mar esd ¥ g WA grodd REFhIER h@‘teI‘b%I‘ﬁ%R&XfcIo%ﬁIyI(éIIz as
previously described. Exemplary heteroaryl-fused-cycloalkyl groups include
25  tetrahydroquinolinyl and tetrahydrobenzofuranyl. The heteroaryl and cycloalky! rings
may each be substituted by one or more subst_it_ugnt groups. The heteroaryl-fused-
cycloalkyl group may be attached to the remainder of the compound by any available

carbon or nitrogen atom.

“Heteroaryi-fused-heterocycloalkyl” means a monocyclic heteroaryl group,

30  such as pyridyl or furanyl, fused to a heterocycloalkyl group, in which heteroaryl and
heterocycloalkyl are as previously described. Exemplary heteroaryl-fused-
heterocycloalkyl groups include dihydrodioxinopyridinyl, dihydropyrrolopyridinyl,
dihydrofuranopyridinyl and dioxolopyridinyl. The heteroaryl and heterocycloalkyl rings
may each be substituted by one or more substituents groups. The heteroaryl-fused-

35 heterocycloalkyl group may be attached to the remainder of the compound by any
available carbon or nitrogen atom.

“‘Heterocycloalkyl” means: (i) an optionally substituted cycloalkyl group of from



het er ocycl oal kyl are as previously described. Exenplary heteroaryl -f
used heterocycl oal kyl groups include di hydrodi oxi nopyridi nyl,

di hydr opyr ™m0 2009/617déony| ,  di hydr of uranopyrl di nyl and PCT/GB2006/002956
di oxol opyri di nyl. The heteroaryl and hetldrocycl oal kyl rings may each
be substituted by one or nore substituents groups. The
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(propyl or ropyl) or butyl (butyl, iso- butyI or tert- butyl)
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herein hanesul fonyl . 15
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are as tfescri bed'Suersiamingreggmisay wRﬁufomﬁgnoamlmwhighMEl suifenyl aee as
- NASQZCHS.  RydRaRisy l?ér&M'Exe%d{Ary Sﬁ‘f""ﬂ,;‘"%% .ﬁauctée%ﬂ‘-rs e, herein.

"Pharmaceutically acceptabl e sal ans ‘a physi ol ogi ca Iy or
t oxi col ogi caRIMeans glikdy ayl. er haipioagrhae deseriepdeereidhen appropri ate,

phar mtacgrt ically ’ﬁﬁ?ﬁ@ﬁl@llﬁé&ﬁp&@l@d" rhéd3 épwsﬁlogww sReatdbgediy Y
acce a e 111 0N euti ca acce
Guat ot nary ARSI GiesT was HhsPobtl) PIATRGSebly S SREP BRaehe

i nvent i o com:tdutonsanmephmnnamuimaﬂ;ca@eptagleempsa,ddftlon salisa apd pharenabectigally
groups, aéddmétﬁgah' fileina rf&rﬁﬁBhﬁm Salt %?e:?aﬁ’rfpa& :ggﬂhéé'at gﬁdaﬁhd BRYe b€

fornmed I nclu assium ca S um and "anmoni um
salts, or sanventian s@nt@lngam or majerpsigic gguwu@nea@npleucetmw 2t U

N- et hyl - gl uGRIMBG LR IS BERIAEbAR HitiBREAR tReH sy Befofmed include sodium,

potassium, calcium, magnesium and ammonium salts, or salts with organic amines,

25 such as, diethylamine, N-methyl-glucamine, diethanclamine or amino acids {e.g.
lysine) and the like; (li) where a compound of the invention contains a basic group,
such as an amino group, pharmaceutically acceptable acid addition salts that may be
formed include hydrochlorides, hydrobromides; sulfates, phosphates, acetates,
citrates, Iaciates, tartrates, mesylates, maleates, fumarates, succinates and the like;

30 (i) where a compound contains a quaternary ammonium group acceptable counter-
ions may be, for exampie, chlorides, bromides, suifates, methanesulfonates,
benzenesulfonates, toiuenesulfonates (tosylates), phosphates, acetates, citrates,
lactates, tartrates, mesylates, maleates, fumarates, succinates and the like.

35 It will be understood that, as used herein, references to the compounds of the
invention are meant to also include the pharmaceutically acceptable salts.
“Prodrug” refers to a compound which is convertible in vivo by metabolic



| ysine) and the like; (ii) where a conpound of the invention contains
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e.g. SO2NH sul fonyl am no
ge. g - arylalkyloxy (e.g. t?enzylozf) and heter ary Ikyloxy ! Y

Alkylene or alkenylene groups may be optionally substituted. Suitable optional

25  substituent groups include atkoxy (e.g., -OCH,), alkylamino (e.g. -NHCH,), alkyisulfinyl
(e.g. -SOCH,), alkylsulfonyl (e.g. -SO,CH,), alkyithio (e.g. -SCH,), -NH,, aminoalkyl
(e.g. -CH,NH,), arylalkyl (e.g. -CH,Ph or ~CH,-CH,-Ph), cyano, dialkylamino {(e.g.
-N(CH,),), halo, haloalkoxy (e.g. -OCF, or -OCHF)), haloalkyl (e.g. -CF,), alkyl (e.g. -
CH, or -CH,CHy), -OH, -CHO, and -NO;.

30 Compounds of the invention may exist in one or more geometrical, optical,
enantiomeric, diastereomeric and tautomeric forms, including but not limited to cis-
and trans-forms, E- and Z-forms, A-, 8- and meso-forms, keto-, and enol-forms.
Unless otherwise stated a reference to a particutar compound inctudes all such
isomeric forms, including racemic and other mixtures thereof. Where appropriate such

35  isomers can be separated from their mixtures by the application or adaptation of
known methods (e.g. chromatographic techniques and recrystallisation techniques).



NHSO2CH3) , heteroaryl al kyl, cyclic am ne (e.g. norpholine), aryl oxy,
het eroaryl oxy, arylal kyloxy (e.g. benzyloxy) and heteroaryl al kyl oxy.
Al kyl ene oW@rle@&PIb&@ne groups may be optional |y substit RCEGEB2E0024 e
optional 25 substituent groups include # koxy (e.g., -OCH3),

al kylam no (e.g. -NHCH3), alkylsulfinyl (e.g. -SOCH3), alkylsulfonyl
(e.g. - SO2CHSYherakgproprigte sqeh igomerSGidy be-piéarecthy the applightion(of adaptation of
- CH2NH2) , ar I - [ CH2Ph), cyano, di al kyl am no
(e.g. -N( Qéb%k%ﬁtgf’gs %i%lagg'ﬁg'gg@ s&"ét%&s"- OCF3  or -OCHF2), hal oal kyl
(e.g. -CF3), alkyl (e.g. - CH3 or -CH2CH3), -OH, -CHO and -NO2. 30
Conmpounds of ﬁ,gﬁrj,@gﬁt iy exist in one or nore geonetrical,
optical, en ,_arastereoneric and tautomeric forns,

i ncl udi ng5 buflhergtarg thiee eembisations of glavps R'afASandRns, E- and Z-forns,
R-, S and neso-forns, keto-, and enol-forns. Unless otherw se
stated a reference to a particular conpound includes all such

i someric for HsCOMBRIGRIME isdedlpralkvhordvgiagen: aoR° s @@"ﬁ%@r"ééﬂm%ﬁ?e
appropriate sSEOMRBIZINFAFEY, SZ-CONRAR'S CANFAIRA)D-ROB AB(0)-AN $hdRE® DY
the application or adaptati on of known nethods (e.q. .chyonato r_aghl c
t echni ques alfemPaly§rtizfrarglign Wiich Ca8R Higgikegen EWT"‘EU%W'UE"P@@QG“ IS
PCT/ GB20Q6/ 0Qd&emarylritroesramdaaniee arpositive cidede.i somers may be prepared
by the application of adaptation of known nethods (e.g. asynmetric
synt hesis). The aroups W Wand 5 There are three conbi nati ons of
groups R, R eombifBioh i) ¢ rnidrRitiogethef with Rie nilsogen-{@Bhiah khely aoe attached
hydr ogen; an ' 0] . £ R - - ﬁﬂg%g
- Z- 0O NRRI10, g"f%ﬁ\l@‘?@‘%fﬁq&]’ Gk aﬁ%ﬁé%ﬁ???%a"a(ﬁ?ﬁh%@‘%gmga fghe pare
or Cl- 06- al kgtoupr-RihiZ¥-R as2NAfR" nZtGQHETR Bt SR’ CENOE drtZ-CL0)-R. In
attached is g ﬁ OATBIRNa R s QARG 16 fdieheRitRRsh bloKProGiaRs
| n conbi r%gt i g‘r‘]s | |e_ EI;SI%(’:I lﬂ?o‘éet er Wi tﬂﬁ{%é it F@gen to_o whi ¢h
they are atta#gd I§ dAvAtamABIiege) 8nd sakgs a ppsidye chaweRn nagicylar Bnand
pair (iet he@%_ﬁﬁe? Wﬁﬁiheﬁ@trd%n@@ﬁﬁiﬂﬁ ihe?"ar@aﬁa‘&ﬁéﬁ%a%ﬁrm a-rdontcllic ring of
- Z- NROR10O, -Z- NROR10, -Z- -_%?%OR? or -Z- C&Or) —In éS hi ?l
case, of coufre® 3igJmamoms, pwhich tHehgterg-afamaarg Ajtiogen. fxamp ?8&\‘%’ at om
to which i L tifgs iﬁ&ltx@@ﬁ@ﬁdinﬂf ﬁipmyﬁm&b%faé%ﬂ?i, NF@Jgﬁtnutemdipﬁm&ﬁM@claas
positive charge. Ln particylar R - an .together with the nitrogen
to which® hegggwﬁﬂ%ﬁr%é'yﬁ@ﬁgr?ﬁ&‘;O'ﬁWﬁqngsmnocycI icringof from3to 7
ring atons, in which the hetero-atons are nitrogen. Exanples of such
ri ngs includ A di vl i 4.0 AR a7l '
ot por azt myl - DGR R FAREE ChlorwiB RERRSIEN. i R %%*.%%?93

form a heterocycloalkyl ring, said ring being substituted by a group ~Y-R’, ~Z-Y-R’,

~Z-NR'R", -Z-CO-NR°R®, -Z-NR"-C(0)O-R’ or -Z-C(0)-R" and R is a lone pair (i

25 the substituent R® is absent), or C,-Ce-alkyl especially methyl. In particular R! and R?

together with the nitrogen to which they are attached may form a monocyclic ring of

from 3 to 7 ring atoms, in which the hetero-atoms are nitrogen. Examples of such

rings include azetidinyl, piperidinyl, piperazinyi, N-substituted piperazinyl such as

methylpiperazinyl, and pyrrolidinyl rings Of course, when R is other than a lone pair,

30 the nitrogen atom to which itis attached is a quaternary nitrogen and carries a

positive charge..

Where a group —R7, or -Y-R’, —Z-Y-F’, or a group —Z-NR°R'®; or a group -Z-CO-
NR°R' or a group -Z-NR®G(O)O-R’ or a group -Z-CO.-R'; Is present in R?, or the
35  ring formed by R, R? and the nitrogen to which they are attached:
Z may be, for example —(CHa)1.s- the latier being optionally substituted on up
to three carbons in the chain by methy;



In conbination (iii) RL and R2 together with the nitrogen to which
they are attached forma heterocycloal kyl ring, said ring being
substi t ut edvdyoovogeeup - Y-R7, -Z-Y-R, -Z-NROR10, - Z- COCRGHIME/002956
-Z-NR9-C(OOR7 or -Z-C(O-R1 and R3 is g lone pair (ie 25 the
substituent R3 is absent), or Cl-CB-al kyl especially nmethyl. In
particular Rl and R2 together wth the nitrogen to which they are

attached may forrrga H@no(f clic ring of from3 to 7 ring atons, in
whi ch the hetero- atDAFORT 87 trogen. Exanples of such rings include
azetidinyl, piperidinyl, piperazinyl, N-substituted piperazinyl such
as et hyl pi perazhmma bgnd pyrrolidinyl rings O course, when R3 is
ot her than a | one pal Irv 30 the nitrogen atomto which it is attached
i's a quaté&rnary nitrogEnCanlkylcsuahiassnethyl,mdkyil - oeisoprapyar-, seshertertiautyl;
group -R7, or -Y-W -Z-Y-R, or a group Z-NROR10O; or a group -Z-CO
NROR10; or a group -Z- NRQ-%O)OR? or a group -Z-CO2-R7; |s present
In R2, or the 35 ringCptignsdysystited ard sueftas phenyiar napiuhyvii @ ahfusad-
they are attached: Z nhgteRRycideMtyl SUCARERIIU-meféhddiSryphdify,laad-t er bei ng
optionally substituted up, to three carhons .in tﬁe chai n by
met hyl ; WO 2007/017669‘3‘8%‘?7'@'@5'69"@&)9@@@“{1 engofi@nyi hond or-O: R7
may be 5i1€1- C6-al kyl, such as nethyl, ethyl, n- or isopropyl, n-,

- tertbutyl; i I it .
apht hyl  or ary - useqPeAB Y BRSIAE R St ag iy Sy By,
3, 4- et hyl enedi oxyphengtazolyl, isoxazolyl; bemiatixazohh engdxazayl, thiazolyl,
oyt dyl + pyrrol yi pyr terrkansl blnal plepli Lol iyl R benshiey, 25
benzi soxazol yl ,  benzoxiEeazpiyl biemna@azqwﬂsdtwezmhﬁna%@hwqwtqewar@wy| ,
th enyl albelnzlot hi e”y|h_1 isf)thlfa‘ﬂlnlyl, igiﬁﬂé-lﬁ,f Mn!étﬁazdi;‘ll}tﬁiédi@idﬁl,,olxadiazoiyg,
S0t hi azol vl tri azol yPRBUREGBAREIHEZ S ML oM i azol y1
pyridazinyl, pyridazinyl, triazinyl, indolyl and indazolyl;
Optional ly substituted~aryl - CR- al - Sl k LE}
aryl part is any of tﬁéﬁ%gﬁ‘g%u&gﬁb&gp é@i@%?%ﬁ?ggﬁo@%ﬁ "ﬁ'd%%m)s
and the 20 -(Cl- CB- al partis-anpaftheiigregangspegificaligirmtipned angidresipglang the
substitubgd aryl -fused-gy e QahliVtarSscBHar LBMEMY])-; or 1.2, 3, 4-

Optionally substituted aryl-fused-cycloalkyl such as indanyl or 1,2,3,4-
tetrahydronaphthalenyl;

25 Optionally substituted heteroaryl(C,-Ce-alkyl)- such as those wherein
the heteroaryl part is any of the foregoing specifically mentioned
heteroaryl groups and the —(C,-Ce-alkyl)- part is -CHz- or ~-CH,CHz-;

Optionally substituted cycloalkyl such as cyciopropy!, cyclobutyl,
30 cyclopentyl or cyclohexyl; or

Optionally substituted heterocycloalkyl(C,-Cg-alkyl)-, such as those

wherein the heterocycloalkyl partis azetidinyl, piperidinyl, piperazinyi,

N-substituied piperazinyl such as methylpiperazinyl, or pyrrolidinyl and
35 the —{C,-Ce-alkyl)- part is —CH,- or -CHzCHz-;

R® and R'® may be independently selected from hydrogen; C,-Cs-alkyl such as



t et rahydr onapht hal enyl ; 25 Optionally substituted

het er oaryl (Cl- CB-al kyl )- such as those wherein the heteroaryl part

I s any of wh@2doonEge ng specifically nmentioned heteroargir/cpoasms29aand
the -(C -Ce-alkyl)- part is -CH2- or -CHBCHZ-; Optionally
substituted cycl oal kyl such as cycl opropyl, cyclobutyl, 30

cycl opentyl or cymkthhicziloror o:ﬁpmpropswdr;n)smfbmdetophmhlly substxtuted aryl, aryl-
het er ocycl oal kyl (

het er ocycl oal kyl @é?&?tgro@% qlky ﬁ@?gaﬁf%’eﬁ’ﬁ@?&m@ ?fgp%sz§qg§|ftcally
N-substituted pi pmeatmna;iinmacliscassmmﬂﬁylapowemam nyl, or pyrrolidinyl
and 35 the -(Cl1-CB-al kyl)- part is -CH2- or -CHZCHZ-; RO and R10 may
be independently sel ected from hydrogen; Cl-C8-al kyl such as WO
2007/ 017669 PCT/ GR2@ULR Y tastier with thesvirggen atonnip whieh they are attaohecipgy :

or any of those %Fmﬁﬁﬁkdrdcy%ﬁ&ﬁg‘nffut%gaétﬂﬂm p?éfé!rlabll)(/ 4-6 fin atoms optlonally
f used- heterocycloalrﬁ%@ het er oar or aryl (C ? gg

specifically ~menfqnéHaing afurheeni Pwmncﬂwrmﬁua%a@ezetmnys PIRQr igiAd,
R10 together wit %up&@zxﬁwm-@gmmémbérazm sGdh ésfmmmg?e@tzmgcwmwﬁw,

forma heterocycllc I 0 tons, prefera rong atons
optional ly contarfi® :rgl PD&‘MO’HW‘P@gen or oxygen atom such as
azetidi ny, piperidi nyI pi perazi nyl, N-substituted piperazinyl such
as net hyl pi p [
o ey o PR b fe’@&p"r%%!@f o BRI Ry s 8 oo
the group - I\Rhmli%s —RNRR hent-#yY-Roes dedirtegiland Figcussed zbmmwsa@pnd or—O-
-Z-Y-R7 as dg{d ne ﬁgﬁla Qﬁt%?P?a?n@ﬁ’ec?@ é?]e %/ Jlﬁlrpq)tﬁg nﬁfogéﬁ}an@flﬁqgﬂz‘}or' S
anc

a straight or ed al kyl'ene ra e nit en a
-NROR10 or #W'E'rbq’fzﬂpdodﬁ fapexagpissup ﬁodP %E%?Pp?femﬁpaﬁ 18 me@&'ﬁ B8n

atons, apd Raat the mbbyxh is cﬁﬁtelﬁsédﬁﬁd dabtfes2i gosfigeeharge. (Wﬂtfeeé am%pln’aiad
ese aSes

carries a p03| cycllc
Tpophi lic P 8f?5ab§mﬁﬁvca€?w@ﬂ§prmwﬁy?s Bhariy ol Rb GBS0l of
phenyl et hyl phehyRighahdi ek ae asafdfinetarmiiisclsscimore. above. | n

anot her preferred enbodi nent of the invention, in the group - NRILR2R3,
R2is Z 20 NRRL1O or-Z-Y-R7 as defined and d| scussed above, Y is a
bond or -0-,Inangtherprefesred emhodimentof the invertienHa theorryn eNB AR RS —Z-

l'i nki ng $fe NR*FE‘DG@Z-\&R%S B‘B@B&Qn@'&s&’ﬁ%egﬁb@e ‘?@é 60nd3$r -l€§1 by I8.is 4 or

exanple up to . carbaon atons _ﬁr gf

ni trogen to Vﬁ‘gﬁlof Wé?cr@fj@"‘é{ﬁ“%ﬁé@l P’Bﬁ“}ﬂ tae H'EP%‘?WWC Ry |°r‘i 5YBf dveg

ring atoms, chair of up to 186, for example up to 10, carbon atoms, and R' and R® together with
the nitrogen to which they are attached form a heterocyclic ring of 4-8 ring atoms,
preferably 4-6 ring atoms optionally containing a further nitrogen or oxygen atom,

25  such as azetidinyl, piperidinyl, piperazinyl, N-substituted piperazinyl such as
methylpiperazinyl, pyrrolidinyl, morpholinyl, or thiomorpholinyl ring, so that the nitrogen
is quaternised and carries a positive charge. in these cases, R’ is preferably a cyclic
ipophilic group such as phenyl, benzyl, dinydrobenzofuryl or phenylethyl; R® and R™
are as defined above. In one subset of compounds of this embodiment, R' and R®

30 together with the nitrogen to which they are attached form a piperidinyl or pyrrolidinyl
fing.

The groups R*, R® and R®
R* ar.d R® may be independently selected from any of those aryl, aryl-fused-

35 heterocycloalkyl, aryl-fused-cycloaltkyl, heteroaryl, C4-Ce-alkyl, or cycloalkyl groups
specificaily mentioned in the discussion of R® above. R® may be —OH, a hydrogen
atom, C-Cg-alkyl such as methy! or ethyl, C,-Cg-alkoxy such as methoxy or ethoxy,



preferably 4-6 ring atons optionally containing a further nitrogen or
oxygen atom 25 such as azetidinyl, piperidinyl, piperazinyl,

N-subst i t utasi2o07/pe@zi nyl such as net hyl pi perazinyl, p\pCﬂ‘LﬁBzd)myhsﬁ
mor phol i nyl, or thionorpholinyl ring, sojghat the nitrogen is

guat erni sed and carries a positive charge. In these cases, R is

gr ﬁf Sr agl y ahgtdfﬁzky (c1-CJ, -aRglsOEH ash@r@@mewp Ritrids, o Bgratp. C(DNH%Wherem each
i r obenzof yr ahove.
I'n )(;ne subs esquf#/ ‘?: @Wﬁ@? 3&5 ¥’?¥l ?Rgﬁﬁwtﬁﬂ'i etﬁyl\, orgﬁ}ygfggegé %g’é?eﬁ‘@w

with the ni tpmje?mdtlmthm:asemmamﬁeas eOHlt Prbdred cbmbmaﬂoqmqwéi“ladd W] or

rrolidinyl 0 b
P%dependen%ll VAL ég%ﬂ%wﬁgﬁﬁrg%m%3}%lfd3§ﬂose @?‘i}ﬁb %&3 Bﬁ gﬁ%ﬁ §0ptlonany
het gr ocycé oaBlld;sltltuteﬂlybnaqygl@d]e@gr@arwagf Ryr 6 ring tersauph as pridgs osddolyl,, or

| 'oal kyl f
above. b mau g (eEcRRidN (TEG) SR a ik ) PR ARl TP o
et hyl , c:1 caoatqnabbgﬁl@é&mteaghﬁ@xlmﬂkww Reamd 1 s qmwmiwﬂb@ms@@phenyl and
PCT/ GB2006/ O%Mr@c&@é&g@&% Qécﬁﬁbp%dw L:gfgw)m ) egb@éfaw M{&‘éd%%{yi or

nitrile, or a i s i ndependen
Cl- CB- al ky! exy; %@P“%Pf %tWI '%prﬁ’"ﬁ‘b’cﬁ“%‘&we FPHPCMSF%Q%?FPPV[ of
% referredpi isisbhe ringanvdeich aBpyidyl, lﬂﬁhhyl , IBk&Aot, ttdgzohq b fungi arﬁﬂﬁe oﬁ;heMénd
, especia e iS. - i, nc t hose erei i) each of R4
Bd R rs opPiRiTy R s dypatbeliathiv A ERe L fieiy: *of s or 6
ring atonms such as pyridyl, oxazolyl, thiazolyl, fury) and
especially thie Mk @ 2-thienyl; (ii) each of R4 and RBis
optionally sggggrhgimggbhen | ; (|||) one of R4 and R5 is optionally
substituted peanie wygem@rawmwratom cycl oal kyl such as cycl opropyl,
cyclobutyl, or especially cyclopentyl or cyclohexyl; and (iv) one of
R4 and R5 is optlonally Rybstltuted nonocyclic heteroaryl of 10 5 or
6 ring atonsZ t hi enyl, oxazolyl, thiazolyl, or furyl;
and the ot hemtnomghwcﬁi@a;lelwcswm sash ﬁé’ﬁ'lleﬂﬁrdﬂ%}ﬂyl itGy Qrety Mﬂeferred that
cyclopentylngg %é1lohexy The ring atom A A may be an oxygen or
sul phur ato ituent RB Al though RB may be Ci1-CB-al kyl,

such as nethyl or ethyl, it is currently preferred that RB is a
hydr ogen 2@ 0o d;gg XRadl cal X Al though X may be an al kyl ene,
alkenylene ne radical, it is currently

Although X may be an alkylene alkenylene or alkynylene radical, it is currently
preferred that it be alkylene, for example ethylene or methylene.

A preferred subgclass of compounds with which the invention is concerned consists of

25  thosa of formula (1A}
x-
(©a) —@
HOjJ\ (CHp)p= N (CHa)s —y

(1A)

wherein A is -O- or—S-; mis 1 or 2; ring A is an optionally substituted phenyi ring, or
30 monocyclic heterocyclic ring of 5 or 6 ring atoms, or phenyl-fused-heterocycloalkyl ring
system wherein the heterocycloalky! ring is a monocyclic heterocyciic ring of 5 or 6
ring atoms; R* is phenyl, thienyl, cyclopentyl or cyclohexyl; B° is phenyi; thienyl,
cyclepentyl or cyclohexyl; sis 1,2, 3,4,5,80r7andtis0,1,2,8,4,5,60r7



preferred that it be al kyl ene, for exanple ethylene or nmethylene. A
preferred subcl ass of compounds with which the invention is concerned
consi sts oWO2®701766%a of formula (1A - NR4 X/ \ % CHPCTAHAW0CH29 m
\ (CH2)s -Y R5 (IA) wherein Ais -0- orf£S-; mis 1 or 2; ring Ais
an optionally substituted phenyl ring, or 30 nonocyclic heterocyclic
ring of 5 or peovideddhatisahis, nabigraakes iian-16uY éh henddrod) AN iI8A i ng
system wher ei Baﬁﬂh%ehﬁ’&aﬁﬁ@é‘déﬁiaﬂ%'dﬁ}@n ring is a nonocyclic heterocyclic
ring of 5 or .ring atons; R4 is phenyl, thienyl, cyclopentyl or

cycl ohexyl ; R5 is phenyl; t hi enyl, cycl opentyl or cyclohexyl; s is
1, 2, 3, 4, nothePp referitubelads &coﬂqpo&ds&uth‘@vhloﬁ th@m@éntl?mwf%oncerned
2007/017669 PCT/, GB2 6/ 002956 é provided that s+t is not greater
than 16; Y i Sossigfgptingse olformula@Bl. i s a pharnaceutical Iy acceptabl e
ani on. Anot her preferred subcl ass of compounds with which the

i nvention is concerned 5 consists of those of formula S) - NRQX

[ ~ (CHZt HO(CI—|2)mN|(CHZ)3 Y RS ¥ (1B) Wnerel'gﬁaﬁi or -S; m
is 1 or 2; rlng molldlmumor plperl tum ring to A
s an optlon ti enyl fronocycl | eterocyclic
ring of 5 or r| ng a;orrseiegﬁp kﬂ%&ed Neterocycl oal kyi ring

system wherein the het erocycl oal Ky ing is a nonocyclic
heterocyclic ring®of 5 or ring, agons; R is phidByl, thienyl,
cycl opentyl or cycl ohexyl : R5 i nyl; thienyl, cyclopentyl or

cyclohexyl; sis 1, 2, 3, 4, 5 6or 7 andt is O, 1, 2, 3, 4, 5 6
or 7 provi ded that s+t _is not greater than 16; Y is a bond or 15
-0-, and X i whargimaisre@etrtiScanis eicd &pe B @D&TFQ"QW'UW&'WN'%F@'F'@@

subcl ass ;9T AOgBA %Bﬁ& éﬁbsnte.técibrfe nhf\be Pddr@éycliéhéi%éﬁﬂlél RAlg oIEI6IE g
?:/ those of fa’?ormrrsu Io?lp en -fused-heterocgsc oaﬁgy ring systggnowheljgl)n the heter):cyclog%!zr?ng
is a monocyclic heteracyclic ring of 5 or 6 ring atoms; R is phenyt, thienyl, cyclopentyl
or cyclohexyl; R® is phenyl; thienyl, cyclopentyl or cyclohexyl; sis 1,2, 3,4, 5,6 or 7
andtis 0,1, 2,3, 4, 5,6 or 7 provided that s+tis not greater than 16; Y is'a bond or
15 ~O- and X is a pharmaceutically acceptable anion.

Another preferred subclass of compounds with which the invention is concerned
consists of those of formula (IC)

: ﬁg
X (CHg)t

HO#//\ (CH),, +/(CH2)S — H"’
D e

20  wherein A is -O- or-S-; mis 1 or 2; ring B is a pyrrolidinium or piperidinium ring; R*is
phenyl, thienyl, cyclopentyl or cyclohexyl; R® is phenyl; thienyl, cyclopentyl or
cyclohexyl; R® and R are independently a hydrogen atom, or optiortally substituted
C4-Cs-alkyl or aryl, such as optionally substituted phenyl; sis 1,2, 3,4,5,6 or 7 and t
is0,1,2,3,4,5,60r7 provided that s+t is not greater than 16; Y is a bond or-O-,

25 and X is a pharmaceutically acceptable anion.

In compounds (IA) and (IB), it is currently preferred that ring A is (i) optionally
substituted phenyl, wherein optional substituents are selected from alkoxy, halo



RS I ) (1C 20 wherein Ais -0- or-S-; mis 1 or 2; ring Bems a
pyrrolidiniumor piperidiniumring; R4 is phenyl, thienyl,

cycl opent yiwmrooryrzkeshexyl ; R5 is phenyl; thienyl, cyclopertas2omreo2ss
cycl ohexyl; R and R10 are independently {8 hydrogen atom or
optionally substituted Cl-C5-alkyl or aryl, such as optionally
substituted e&pem;ally figoro sr dhlord, C3Cs-dikylsamifio Gy-C-aeyhdanmino Cs-Ca-alkll, aidy, oB,

4 5, 6 or r 0F
Y- 25 ana §78 BUUER e RtchivcloRd] tha Bsiith Bheflt e hSterckvbBa By GE
(1A and (I B)npnmwclncsheimoﬁmﬂc rigg pi- S ringcaternaitsueh agydiydrebgripfuranyl.
optionally substituted phenyl, wherein optional substituents are

sel ected from al koxy, hal o WO 2007/017669 PCT/ GB2006/ 002956 18
especi al 1Y fnfged obsukdtasses(lACHBand(Qy s+t mayibgofooexampledy?, 3, 4nf. 0 7

Cl- C3-al kyl , anflay Bfise ﬁam)sui?abmwmafuaﬁ@mlaﬁa 8506y 44 WA Is 6,HNY, 3, 4,5
system wherein the heteroc cI oal ky ring is a nonocyclic

het er ocycl i c°"r§?ﬂf%|s15 20 % 9r® Ay’ at ons, such as di hydr obenzof ur anyl .
5 1n etch of subclasses (IA) (IB) and (1C, s+t may be, for exanple
1, 2, 3, 4, 7, ..and I [ i.nat i ons. of
and s such’ a8 aBphgs (R (B Binghiyplefehef PorBitafort STLY 37 5 Rt
5, 6 or Tt l|isOcoisandy i§ HE). Afutthér dijrently referrethcdrybipatisinds whete Y is a
conbi nati on &; angsa-!-rt] 2S3'0? wheret 10is 0, sis 3, and Yis -0-. A
further currently prererred conbl nation is where Y is a bond and s+t
is 2, 3 or 4. In corrpounds (IC a currently preferred conbinati on of

t, Yands i % cABbENAs {16) @cnﬁ%ﬂy Fl@ﬂéi'rea ’&bmbﬁlaﬁ)n%f@w Akl s Eawtere Wid 4 b&RI

appreciated that certaln _conbinations of R6 and R8 can give rise
to optical @KHHISSRRIO I n such cases, both enantlorrers of the
I nventiogs generally exhibit affinity at the M3 receptor, although

ti o t
A R R e A N e R
enbodi ment s afartitreedsoinesuch oasest bath @bantiomees aftties Ioverienigsergllycsxhibite

g:n?;gr :ng . Eé}ﬁﬂé( a?ﬂ?e'r'] ﬁ%cg&BMIthd:lﬁhgﬁé @HEHt ri@ﬁ%ﬂ@raw ﬁlfe?errrreﬁ‘an Cl'ltel‘lifl
group; R8 i sofgpotepdy @ktﬁb h@rrg@qptormg/og' Sﬁe@wﬁﬁﬂﬁ“nsbm@ Mztfécﬁm"c'ﬁ Spﬂ’@y are

attac hedzchaselﬁﬂ?du%nt@W%Uﬁ@nﬁ&ﬂiﬁ@éﬂs@htﬁe@&r@hﬁt thePteferred
Cahn- 1 ngol d-Prel og rules. Exanpl es of c%npaco!unds of tEgisapentlon

i ncl ude t hosagHongrs I’E?%‘H’EJIF& eXRPRIG N one pre embodiment enyl
group; R® is a cyclohexyl or cyclopentyl group; R® is a hydroxyl group; and the carbon

atom to which they are attached has the R- absolute configuration as dictated by
Cahn-Ingold-Prelog ruies.

25
Examples of compounds of the invention include those of the Examples herein.

Preferred compounds of the invention include:

30  [2-(Hydroxy-diphenyl-methyl)}-oxazol-5-yimethyli-dimethyl-(3-phenoxy-propyl)-
ammonium salis
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyi]-dimethyl-(3-phenoxy-
propyl)-ammonium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyll-dimethyl-phenethyl-

35 ammonium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazal-5-yimethyl]-dimethyl-(4-methyl-pent-
3-enyl)-ammonium salts



Preferred conpounds of the invention include: 30

[ 2- (Hydr oxy-di phenyl - et hyl ) - oxazol - 5-yl net hyl ] - di met hyl - ( 3- phenoxy-p
ropyt)- amwmpaenms@asd s PCT/GB2006/002956
[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - et hyl 99 oxazol - 5- yl et hyl ] - di net hyl
- (3- phenoxy- propyl)-amonium salts

[2- ((R)- Oycl EhRyDyciontpbtyduboppyenyietstyl)oxaach sty Hewe oyifydes- et hy|
- phenet hyl - : lizUm t l .

[2-((R) - Oycl gg’é@ﬂmﬁ;?’ rox@]p@’g?f?’('-anme’{‘%%w-3%'>t<sazo| _5-yl met hyl ] - di met hyl
- (4- et hyl - pé?ht(B;iwcmyxs)!-me&hmrwwbraethsl)-wazg%vmﬂwﬂwnethyl-(ﬁ-methyl-
PCT/ GB2006/ 0 . ;

[2-((R-Oycl gﬁ'emxhyi ?‘}E';/%?%)x?/mnaﬂrg‘fwls?ﬁ%t hyl ) - oxazol - 5-yl met hyl ] - [ 2- (2, 3-
di hydro- benBotQyelgremylhyyitaxy-pieny-anetybigyazokfytme ol laﬁw-(%-p enoxy-

[ (2 ((R hc?/cl grygyg.hﬁm;mya[@henyl -met hyl ) - oxazol - 5-yl net hyl ] - di net hyl
-(6-nethyl - pyridin-2-ylmethyl)-a niumsalts 5

52 Gyl bpentye GG oy P Ry b GG - ( 3
- phenoxy- pr epydiifiinamrsatisum sal t s

e O YRR oh A etrli) SRR it eth TSy ch:phEnd "0
[ (2 (( E) - @ycl buwhpmnipnibnoggitsphenyl - net hyl ) - oxazol - 5-yl et hyl ] - di net hyl
- (4- phenoxy- /4. T RRY 3 . 3 i e i
(5 oyt oxy (BRI SHITERIBHE RS o prenytmetyh xezol Eyimetiyt
5-yl met hyl ] - dimet-aymonimsatiam sal ts

[2- ((R)-Cycl gj:{mybymqumﬁpuénwrﬁfehw)Joxéaaasglme”znwdmbmyat(hqﬂbfml hyl
- (4-phenyl - bu g{ |)'n anmoni ym sal ts "15

[ 2- ((R) - Cycl BHEMMRRHRRMSpheny! - net hyl ) - oxazol - 5-yl met hyl ] - [ 3- (4-f |
uor o- phengxy J2-((R)-OpidHexglHyetoky-pharyvmathyiog@dol-5-yimethyl)-[3-(4-fluoro-phenoxy)-

[ (23( ( E) - clycl ﬁ%ﬁﬁ%?@%ﬁﬁ%&nﬁ%m hyl ) - oxazol - 5-yl net hyl ] - di net hyl
- (3-phenyl - - a
[ 2- ((R) - cycl hEgRytyclopexybhydrphephenylrsethyl)-pxazelsa-wnewilidiveathy(3-plognykt hy |

[ (22( ?g)eng(/%:/l gﬁgfé@%p‘#o@r oXYy- p;]gnmyis?lrr;tshyl ) - oxazol - 5-yl et hylg- di net hyl

- (3- p- t ol yI oS&HUReYsIPhEYY-ByRroRTRIeN¥methYl)-oxazol-5-yimethyl]-dimethyl-(2-phenoxy-

[ 3- (4- Chier ogpbsammbhnms el 1 - [ 2- ((R) - cycl ohexyl - hydr oxy- phenyl - met hy

) - oxazol -5- [2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-(3-p-tolyloxy-
propyl)-ammonium saits
[3-(4-Chloro-phenoxy)-propyil-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-
yimethyl]-dimethyl-ammonium saits

25  [2-({R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-[3-(3,4-dichloro-
phenoxy)-propyl]-dimethyl-ammonium salts
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyi-(8-
methylamino-octyl)-ammonium salts
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-[2-(4-

30  methylaminomethyl-phenyl)-ethyll-ammoniurii saits
{2-[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yi]-ethyl}-dimethyl-(3-phenoxy-
propyl}-ammonium salts
{2-[2-(Hydroxy-diphenyi-methyl)-oxazol-5-yil-ethyl}-dimethyl-(3-phenoxy-propyl)-
ammonium salts

35  [2-(Hydroxydiphenyimethyl)thiazol-5-yimethylldimethyl-(3-phenoxypropyllammonium
salts
(3-Benzyloxypropyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-




yl met hyl ] - di et hyl - anmoni um sal ts 25
[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl net hyl ] -[ 3- (3, 4-
di chl oro- phepwxyy7zeer opyl | - di net hyl - anmoni um salts PCT/GB2006/002956
[ 2- ((R) - cycl ohexyl - hydr oxy- phenyl - met hylgg oxazol - 5-yl met hyl ] - di net hyl
- (8- net hyl am no-octyl)-anmmoni um salts
[ 2- ((R) - cycl ainili-aliibnfunysafaenyl - met hyl ) - oxazol - 5-yl et hyl | - di met hyl
-[2-(4 30 ne rreth niumsalts
2-(2- (Cycl o%@?ﬁ'ﬁﬂ? 8§3§l° L@ﬁ%‘f’%h%;’%@}&ég roxy-RhenyReio@rEehst hy |
- ( 3- phenoxy - yipethyilidmethyranimoniga kit
2-[ 2- (Hydr oxy-di phenyl - net hyl ) - oxazol - 5-yl ] - et hyl }-di net hyl - (3- pheno
y-propyl)- amoniumsalts 35
2- (Hydr o&ydﬂp nﬁemdmtm {he)Bdckarpuhd ©-tpe neeitioh]sdctioatdbple, C8mpbatis withrdaply
) amoni um
3-

Benzyl oxy pr &ﬁp)tor[a?ta@? Hft andcj?' dren reci%) H’r SQ?F% lfi‘g“w aF?elfq’?W) ar&( azol -

yi met hyl ] mtmoﬂdfoam@mé@mGuﬂ()m%ﬁutIVEpCombdmtmw&raomgmledm
[sgl E Z i or oM of §/ ?%t)r(n)?{nt Th%)l/(?(iwrt atra&gp\; for the Prop{!slon of ﬁorar%u)?)gs \gﬁ% ﬁucfh dual
yl ) - oxazol - 5actyibhEeeRarisms igsintpa covaied Ilr%fﬁs%@ﬂat@rrﬂ)onsd wih MBrre@BpttQI | n
the Backgy ougtaddhidt B@tn}:thaé‘E(*érﬂﬁbtﬁﬁ%lh%zaéﬁ?&?ore g{rﬁ?gy&ﬂﬁ a\ein}lt? i e

M3 receptor antagoni st 2- adr enor ecept or a actlvi

known, and QQVé@FHEQWU%‘fGSr‘é%Maa'leﬁﬁﬂﬁ%ﬁgﬁ’éﬁé@momd glahdefingd ap@t i vity
COWDOUHdS | Sdl%dﬁé@ﬂm@%d afﬁﬁ'-éﬂr@rfloréée%ﬁir Eﬁ&ﬁast aE}BEfOIJf'rpﬁ’é{W% aﬁé Rl &an B

t he pl’OVISIOI’] of CON&SUH s w.th such activit nEsnNs 1S

si npl e coval @A, §K @”%F‘Ct&"%ﬁﬁ’ﬁi'éﬁﬂtﬁf 'U\ﬁ“l‘q? Wﬂoéﬁ‘é%ﬁfd?"mj:’dﬁ %@%@@Wﬁgt
activity to @d:mmyétdamwbhnadiﬂ&ﬁbmbﬁwﬁm%pﬂq@W@&Mpl byta ACH gw

Such coval ent COH_SJ g tes of aj g/g rece a oni st co oundé

defi ned Bhd WiEeD s adnkgdgdicalagd & i5 3 o for &g tso
form part ofadiibiy. SRuUEDialg Buch-oual agaPPdriug aﬁémhayh@ﬂepﬁ@bmt\éﬂ hs’ in formula
conj ugates i bl ude conpounds of fornmula (1), as defined and

di scussed ab nodi fied by replacement of the R2 group by a -L-B
group 15 V\/nereln Lis alinker radical ghd B is a noiety havi ng (32

adr enor ecept or agoni st activit ¥t St tural 1y, such dual activity
conj ugates may be represented as (rrr)y: R R4
Srli*' H
L—B )

wherein R, R®, R*, R%, R® and R® are as defined and discussed above in relation to
20 compounds (I) of the invention, L is a divalent linker radical and B is a molety having

{
{
X
[
I

(
5-

p2- adrenoreceptor agonist activity, such as the p2-agonist pharmacophor referred to
above in the Background to the Invention section. Such compounds (1ll) form another
aspect of the present invention. An example of such a compound is that of Example
No. 77 herein.

25
The present invention is also concerned with pharmaceutical formulations comprising,
as ar active ingredient, a compound of the in;énfion. Other compounds may be
combined with compounds of this Invention for the prevention and treatment of
inflammatory diseases of the lung. Thus the present invention is also concerned with

30 pharmaceutical compositions for preventing and treating respiratory-tract disorders
such as chronic obstructive lung disease, chronic bronchitis, asthma, chronic
respiratory obstruction, puimonary fibrosis, pulmonary emphysema, and allergic
rhinitis comprising a therapeutically effective amount of a compound of the invention



R6 Re f~ X R3RL L-B(IlIl) wherein R, R3, R4, R5, Re and Re are as
defined and discussed above in relation to 20 conpounds (1) of the

i nvention, WO e®@7a17désval ent |inker radical and B is a npipemyGBa06002956
02- adrenoreceptor agonist activity, sucgh as the p2-agoni st

phar macophor referred to above in the Background to the invention

section. Suclanggn@@umdﬁedtﬁérlaeraggmag@ﬂ@er aspect of the present
invention. An exanple of such a compound is that of Exanple No. 77

herein. 25 The present invention is also concerned with
phar maceut i c @thdreompbandsonay isocommbirssdngth copoandsaaf thiviaventign éatitest , a

compounds ot PIeRt A hame f o BRI B5ee B otife FO R BEfa b8
i nf | anmat er ylrdrea’ﬂnsiwudﬂsadmnbimaﬁgn offaruagemhef the yentioniag hereinteforeés al so
concerned w hasc?{& hIBR6 BHbAny GAERA by Bl drBtineRd i Rsthing

treatlng respirato ract di sorders structlve
| ung di sease dec,ong@niaat orraptiduasive agentstseidkagestsab ednventierpherainbefpre

obst ructi on, dBéHrfEQB%ﬁM sﬁh%ﬂﬁhﬁ‘mo eﬂ&r&fsﬁnfﬂﬁﬁé’ﬁ?ﬁ@mrcﬁf@erﬁ' lergic

rhinitis conprising erapeuti ca ffe

i ve anm
of the i nvonPhBMARBIESGIMRORHEDS, rﬁ@w 966?%%‘9&@ S‘%rfl t%nﬁﬂ’ugﬁegfg%
ot her thgpapedbhat@fWsuld ﬁi\’@&\ﬁto @Meﬁf@harhﬁcemmhl dueposltibis. Su:table

i ammat or y HEreRseE 6651 RRa Phnlyaion RERHY A Soaos AL Hipheck

I ncl udes a cawhigeati on of an agent of the invention as hereinbefore

described w 4.0 dg?no% ofﬁ%{' biro ﬁmdd‘lét&fs sﬁ{.WEés Bb¥s iftfuapshodi [ ator,

anti hi st am ne, econ | V€ agents, said agents of
the inventi oMetiey @ntblée%iﬁl@h agdhraphyling; and sai d conbi nati on agents

exi sting (kN Gl AiRafific Wcbh®F Stbgonar mmeeut i cal composi ti ons,
adm ni stered separ at el é si mul neousl Preferred.to conbi nat

woul d have. t MGPASHCOpteraid, 1of PREPle t'?ﬂ?QF'?rﬁ DA EFCIERRiE TPMsHRSoe torEiRe
Sui tabl e t hef paditohite pEresrsids GscabaintY002/B8167; WD02MP266 OORHPERTIS

Dbes " o W GB2ob Y e 08Bl oreane Wl St oo
muscari ni c r #¢epd/aR53M VEQRHE382T and WO04/66920;

20 A nen-steroldal glucocorticold receptor agonist;

A B2-adrenoreceptor agonist, for example albuterol (salbutamol), salmeterol,
metaproterenol, terbutaline, fenoterol, procaterol, carmoterol, indacaterol, formoterol,
arformoterol, picumeterol, GSK-159797, GSK-597901, GSK-159802, GSK-64244,
GSK-678007, TA-2005 and also compounds of EP1440966, JP05025045,

25  WO093/18007, W099/64035, US2002/0055651, US2005/0133417, US2005/5159448,
WO00/075114, WO01/42193, W0O01/83462, WO02/66422, WO02/70490,
WO002/76933, WO03/24439, W0O03/42160, WQ03/42164, WO03/72539,
WO03/91204, WO03/99764, WO04/16578, WO04/016601, WO04/22547,
W004/32921, WO04/33412, WO04/37768, WO04/37773, WO04/37807,

30 WO0439762, WO04/39766, WO04/45618, WO04/46083, WO04/71388,
WO04/80964, EP1460064, W0O04/087142, WO04/89892, EP(01477167,
US£.004/0242622, 1US2004/0229904, WO04/108675, WO04/108676, WO05/033121,
W005/040103, WQ05/044787, WO04/071388, WO05/058299, WOD5/058867,
WOO05/065650, WO05/066140, WO05/070908, WO05/092840, WO05/092841,

35  WO005/092860, W005/092887, WO05/092861, WO05/090288, WO05/092087,
WO05/080324, WO05/080313, US20050182091, US20050171147, WO05/092870,
WOO05/077361, DE10258695, WO05/111002, WO05/111005, WO05/110990,



A corticosteroid, for exanple fluticasone_propionate, ciclesonide,
nmomet asone furoate .or budesoni de, or steroids described in

W02/ 88167 wolzZhia@66, W02/ 100879, W02/ 00679, WO03/ ehfk2006/002956
W03/ 48181, W03/62259, W03/ 64445, W 72592, W04/ 39827 and
W04/ 66920; 20 A non-steroidal glucocorfticold receptor agonist; A

32-ad '
(52, 20 ror s asumanny tiood oty Db ok okahudolsth e,

sal met erol , nmet apr ot er eno rocat erol,

car ot er ol . 14dP b WODBIOR 58y WIO06/Q32637.rHS2006/01 0875, HBLerasn 06213,
GSK- 159797, QRRfodiGi293, wEbKs60802, GSK- 64244, -GSK-678007, TA-2005
and al so conpounds, of EP1440966, JP05025045, 25 W)93/18007,

W99/ 64035, n%éﬂ*f@ﬁ'ﬁﬂ@55’6'9'@,%Lﬂ@ﬁé@P@l@@Kﬁ'ﬁkﬁﬂij@ﬁW%@@A@I@J,kast:

WD00/ 075144, pARdaké fhhisidrs, YR HsGaiiiitdrs PRS0 meBdloprdeaad 07 éR4hmple MMP12

V0031 05204, S0 UHG6 ANOLUEN 36 REnaab BFES 480 W VB 25547
VD04/ 32921, iGN Bdticdhil YRS BTRBE0rs \LCH /58 BT/ERStaVRHhOFE BscriBed in

wcoa; 00964, Eitaoate. WheRsahyy OB RedigosBet o Whbsioeses,

USc. 004/ 02426X304/023700,4N 022/024701, YHGO4/0208 60,3V ORB02041i@38/@)5/080372,

WD05/ 033121, wol 4930305 M8 OhHR hs3¥8Q4/ 071388, W05/ 058299,
WJ05/05883[%7, Q@@Fgesﬁo, WJ05/06614Z), Yeds/ 070903 WD05/ 092840,

W05/ 092841, PhosphptissienseddBDEAjumhitngs duexanpiarsfiunizast arofinss cisotiasts:
W05/ 092087" oNODEEER 08245 W05/ 080313, US20050182091, US200501 71 1

47, W05/ 092870, W/O?éS%DﬂOZSSGQS, W05/ 111002, W05/ 111005,
W05/ 110990, FUSPBHoFBRERE MMBEeISR2006/ 002956 22 US2005/ 0272769
W05/ 110359, AM@fGssitCaRnt, BENRG06HS 80dextidhRdaianh6 245, W06/ 014704,
W06/ 031556, .} 7 . 1JS2006/ 0106213,

W06/ 051 3,K%%‘B@é%’l@”%ﬁ%&&%éﬁ%?@ a%%?u}ﬁbéttoté? , for exanple

mont el ukast , P2%f amatganigs; or pranl ukast; 5 protease inhibitors, such
as inhibi tormd@‘m%ﬁ(yrgg net al | opr ot ease for exanple MW12 and TACE
i nhi bitors such as nmari mastat, DPC- 333, GW3333; "Human neutrophil

el ast ase i nhi\BPE-glesoida) @ptrinfamataingy agans INSANR).dersxempledbyrrates of n

W04/ 043942, kaf@itbief21509, W05/021512, W061026123, W05/ 026124,
o4/ 024700’A 04/ '024701{ 041020410, W04/ 020412, WO05/080372, 10
W05/ 082863, 98 SR fBEI 3930,

TNF-o inhibitors, for example anti-TNF monocional antibodies, such as Remicade
and CDP-870 and TNF receptor immunoglobulin molecules, such as Enbret;

A2a agonists such as those described in EP1052264 and EP1241176;

A2b antagonists such as those described in W02002/42298;

25  Modulators of chemokine receptor function, for example antagonists of CCR1, CCH2,
CCRS3, CXCR2, CXCR3, CX3CR1 and CCR8, such as SB-332235, SB-656933, SB- ‘
265610, SB-225002, MCP-1(9-76), RS-504393, MLN-1202, INCB-3284;

Compounds which modulate the action of prostanoid receptors, for example a PGD;
(DP1 or GRTH2), or a thromboxane A; antagonist eg ramatrobant;

30  Compounds which modulate Th1 or Th2 function, for example, PPAR agonists;

Interleukin 1 receptor antagonists, such as Kineret;

Interleukin 10 agonists, such as llodecakin;

HMC-CoA reductase inhibitors {statins); for example rosuvastatin, mevastatin,
lovastatin, simvastatin, pravastatin and fluvastatin; ‘

35  Mucus regulators such as INS-37217, diquafosol, sibenadet, CS-003, tainetant, DNK-
333, MSI-19586, gefitinib;

Anttinfective agents (antibiotic or antiviral), and antiallergic drugs inciuding, but not



Phosphodi est erase-4 (PDE4) inhibitors, for exanple roflumlast,
arofylline, cilomlast, ONO 6126 or |C 485; Phosphodiesterase-7

i nhi bi t or s w@\zooant7séoussi ve agent, such as codei ne or dePOTARGNAIYS6
15 Kinase inhibitors, particularly P38 ##PKi'fiase i nhibitors; P2X7
anat goni sts; i NOS inhibitors; A non-steroidal anti=-inflammatory agent
(NSAI D), fOI‘hnﬁﬁ@.fa)laﬁtl,htgmﬂﬁﬁg?n or ketoprofen; 20 A dopam ne receptor
antagoni st; TNF-a inhibitors, for exanple anti-TNF nonocl onal

anti bodi es, such as Rem cade and CDP-870 and TNF receptor

i munog| 0bU|TihB waijie eatioas thestirsttand seéoraraztive iAgradizgtsmiayt ke wuiets ang wilhose

e b | kg e IS i G B et e

functions f eackewidm# wednt agoni sts of CCRI, CCR2, CCR3, CXCR2, CXCR3,
CX3CR1 and CCR8, such as SB-332235, SB-656933, SB- 265610, SB-225002,
MCP-1(9-76), RS-504393, M.N- 1202, | NCB-3284; Conpounds which dul ate
the action dfny;sutﬁml%lmﬁeioﬁmfmﬁ&*@n "ﬁ&lbe@%ﬂﬁyﬁﬁfoép QQBP‘P"E

CRTH2 or f th ftits.
whlch) o atgg‘sllﬂ A éﬁrﬁhﬁﬁ%ﬁgﬁﬂéabsa%ﬂdfaiﬁaﬁlb&hm SraSErme

function, faor e}gﬂ% é %ﬂon | StS; t
I nterl euki n In thesaraylie Hsa HeaRIMe SPrapound apy @?tﬁ'fe BY A% FOERIERY 1 0
agoni st Syy SURaMs of &feREtaYouTs. StDidRAtes of admiastationttire khawrsto(tBosst skilsy ;
for exanple rosuvastati astati o) i
br avast ati n G 3 AUALEAEP AT B aeas: Fetarai e oBl 8ol
di quaf osol , micbsimadeulmdddn003, tal netant, DNK- 333, MSl-1 956,
gefitinib; Antiinfective agents (antibiotic or antiviral), and

antiallergic drugs including, but not WO 2007/ 017669
PCT/ GB2006/ Olias@andtgde of propiiactielor ierageitic.dese phaFeIaROUNG ok thpdpysation

ratio of,d hﬁm 'Jf%&un@é‘dzaﬁ?&éb@ﬁdnﬁ@hpm tage OfiaCiotss incRiging ehe/axtivisgotanal

o1 ey v oeagR comRoLNSRE a0 e gaBieah syt S B peZi B o
admi ni st r at i g8 paRsat, AiesTRIimyrastralion, ts @utedifagministation the rate of excretion,
the use of any other drugs, and the severity of the disease undergoing treatment. In
general, the daily dose range for inhalation will fle within the range of from about
20 0.1ug to about 10 mg per kg body weight of a human, preferably 0.1ug to about 0.5
mg per kg, and more preferably 0.1ug to 50g per kg, in single or divided doses. On
the other hand, it may be necessary to use dosages outside these iimits in some
cases. Compositions suitable for administraticn by inhalation are known, and may
include carriers and/or diluents that are known for use in such compositions. The
25  composition may contain 0.01-99% by weight of active compound. Preferably, a unit
dose comprises the active compound in an amount of 1ug to 10 mg. For oral
adminisiration suitable doses are 10ug per kg to 100mg per kg, preferably 40ug per

kg o 4 mg per kg.

30  Another aspect of the present invention provides pharmaceutical compositions which
comprise a compound of the invention and a pharmaceutically acceptabie carrier. The
term “composition”, as in pharmaceutical composition, is intended o encompass a
product comprising the active ingredient(s), and the inert ingredieni(s)
(pharmaceutically acceptable excipients) that make up the carrier, as well as any

35  prouudct which results, directly or indirectly, from ‘Gombination, complexation or
aggregation of any two or more of the Ingredients, or from dissociation of one or more
of the ingredients, or from other types of reactions or interactions of one or more of



especially a human, with an effective dosage of a conpound of the
present Invention. In therapeutic use, the active conpound nmay be
adm ni st er axD by7amgescconveni ent, 1o suitabl e or effectiveorauB006/002956
Sui tabl e routes of adm nistration are kpgwn to those skilled in the

art, and include oral, intravenous, rectal; parenteral, topical,
ocul ar, nasajhein dd?é'diémls mdrmdmmmmaaéanmmﬁmn@bf tRé Pi@%&‘htaCt ic
or therapeutj c dose of a co kaventi.on

course, varyY&BIOAENRYTBREAN CP@H@%t'%fm'ﬂ‘df&ycﬁdg"x'?%% F%?%ﬁ‘dtqfl g'|e
activity of inentionpaiitional axtiveoipgrediehtis)) andsphasmaceutitaly agesptdbisgxcipients.
wei ght, diet, general health and sex of the patient, tinme of

adm nistration, the route of admnistration, the rate of excretion,
the use of amle phstrmacel:tiaglsqonmdntionseofsfm/mewryiméntlohe:om'pﬁmaeompound of

:Jzﬂglr gf: 2% u@%\{éﬁ%n aslt a&ﬁﬁ gﬁ’édler{t B?? H?ér yreg%&@;atgé’%alt thereof,
10 g per kgamﬂ)myyabognnta@ra manmmutlcqﬂvect@pmeycamer apg optspragmmero 5
mg per kg, Qre@nﬁ‘c ﬂg@ﬁ%@%b#ﬁ e forrh -f@ﬁrmsce%ﬂm v B6deptdble 4dNsSicROd @ Akt

di vi ded doses hecessary to, use dosages

out si de t hesprepargdifiom W%@ﬁ@“t'é%ly%cep@ﬂ%ﬁ%ﬂ “foxig hasas friagis dncluging

adm ni st i@t | pBrgatic'asas aataditl!; a%fd%rmseﬁaﬂhd“ﬂs)(and settis oAl quaternaiyer s
and/ or diluents that ar use .. 05|t| s. The 25

conposi ti on AENOBHHL %ﬂr?P%‘“g"iWB@ %"Hg'aﬁﬂf"ﬁﬂ Y ag?epéétﬁ? tnd.

Preferably, a unit dose conprises the active corrpound In an armunt
of 1 pgtol ; 10
RN 10%& r%%%lrag @D{m%%bmd%@%%ﬁy ﬂmnﬂbﬁ

Anot her aspemicrefartidiss. ﬂ?heysmav be nxﬂ@ﬂted@m aplﬂﬂetv Qg@cm@@l%ﬂ% asprav-
corrp05|t|pnsd,\91?, Cﬁeez‘éqm}]ﬁ S6d RiccsHdaaemd of the invention and a

phar maceuti c 9 accept ab e carrier. The term"conposition", as in
pharmaceutical conposition, is intended to enconpass a product

((:o[]rpr i si ngt t E?lwlasibf é’)@lmmra%h%biﬁﬁﬁ of t?élﬁhvél’ﬁian Irrrwrbte pre@rﬁﬂamktﬁsp)ansmn
armaceut i ca cce e. excipien r

Wl T ae-any B8RRI ameensPES AR D AeagseL BRI ontfa by PR lor 8
conbi nati on, mcmprphmxabd arstered desmnlmjm(PMﬂl)oProadiantwﬂ@ble fmituée tfa PM@I

| ngr edi egé H e?'%r oA ﬂ'les&ﬂ!‘é bisBR b iRRIeEdTS, ?—lFﬁ?hJahﬂFJA@*'rQ%ﬁ@h\ém

or from es 0 reac ons 'or interactions of one or nore of
2007/ 017669 MAMBFBO%E‘»&H::E& ang EopwaR®di ents. Accordingly, the
pharmaceutical conpositions of the present invention enconpass any
conposi ti on nade by adm xi n npound of the lI’lV |on ad nal
active i ngreH 2pfeféned %FRPC’H&%{FHE@EJI"PB%H"WC%B OHlﬂ é%qnﬂ?'bﬁtid'?
The phar macepéwdartorn irapiitdrposing4 dtyiewderiskaiér (DRYeManoypeifiee a

conpoundzé)f known.

Micropatrticles for delivery by administration may be formulated with excipients that aid
delivery and release. For example, in a dry powder formulation, microparticles may be
formulated with large carrier particies that aid flow from the DPI info the lung. Suitabie

30 carrier particles are known, and include lactose particles; they may have a mass
median aerodynamic diameter of greater than 90 pm.

In the case of an aerosol-based formulation, an example is:
Compound of the invention 24 mg / canister
35 Lecithin, NF Lig. Conc. 1.2 mg / canister
Trichlorofluoromethane, NF  4.025 g / canister
Dichlorodifluoromethane, NF 12.15 2./ canister.



the invention as an active ingredient or a pharmaceutically
acceptable salt thereof, and may al so contain a pharmaceutically
accept abl e waewier7zeeind optional ly other therapeutic I n@CIdiEme6002956€
term "pharmaceutically acceptable salts®25refers to salts prepared
from pharrmaceutically acceptabl e non-toxi c bases or acids including
to inorgani c bases or acids and organic bases or acids, and salts of

quaternary SRR IbFATIONIO PR ORER heRhbHo O R System
preferably i msethin ddaiition ¢d the rictiveogompoundss the anwstraéiyn En!mp megyaddiionglty a
variety of t ﬁ&ﬁ%ﬁ g%f@ent? ’E‘EIICH gb r¥9r %F@Yeﬁggo?eﬂynﬁ (@%f Fﬁ%@ﬁﬁ fheliasbiag and

m croni satio e I nvention my
be prepar®d mgteaecéwp&cﬂ@; wﬁfacmative@uwémg%ferammerﬁ,@mﬂlzsa pisEenativas,

aerosol in a ! i SwdePinhale) of, ¥ appid ﬁﬁcétmﬂﬁérd
met er ed dosetéidr?ﬂhk?sdﬂmg% lﬁ%lgrec;@ele%ﬁ?gpésw teal:?I e 2)? uggplﬁ a PMD

20 are knoma@tUGPﬁ'@PQqui ed person, and include CFC 12, HFA-134a,
HFA-227, HCFG-22 (CCl 2F2) and HFA-152 (C2H4F2) and isobutane. In a

f d t of t h t
DLt e TR TE o2l 3l aBAF L R PP S ey AN O
(DPI). Mamy tarpssis of ogiitlumapaaticl@ Sizé cmwbe geviecatepand adrhipistefast, usiag anver y

by admi ni st ra%'@g@?ﬁ%&:ﬁ@ fv%éwﬂs%és%#o)"été %&%bﬁi’&ﬁpfrﬁ&dﬁﬁh t@{hg Juse of

delivery and' exa ormul a
m croparti cl edapierg (s;acenfsoemn@ere)oanm near-simpg@ c@@tamer@r(e Sa'N@l?l&qt@'@ t hat

aid flow frovgﬁ,nﬁn@ . éﬁohﬁﬁ‘c deiRgs eﬁﬂ:ﬁg’@hﬁfe?Qprﬁy"l(ﬁidt@{aléi@j,tfcbrqﬁﬁéred

are known act ose particles F e%

medi an aer od9#raRe'e iv Pamieiarin ge Qj‘ls%&f @Wd(eﬁaﬁa@\é 5H¥m frq ﬁ@hE%lZSOB‘F‘o%
gi ros 0} lgirs] ?grte‘;a‘rihﬁﬂﬂﬂl@(écgi) MiskBAle R, PO dsKES Turbtaip@w theihhalbaes fomexemplecs
Tri cn?ll or of | uﬂ?“t‘fﬂg?qﬁgh b#@sgnoégmgmﬁu%gﬁﬁ@?@ds%f{ﬁ%iﬁveﬁﬁtm ﬁ]&fﬁe delivered

Di chl or odi f | ummtmhﬁlaba,dehﬁeémusﬁllgwm foadeliveryrof canbiRgDN/aQeTs69
PCT/ GB2006/ 002956 25 The active conpounds nmay be dosed as descri bed
dependi ng on the inhaler system used. In addition to the active
conpounds, the adNMetiiods oh$yniiesisor ns nay additionally contain
exci pi ent,g, such as, for exanple, propellant s (e g. Frigen in the
case of nmet er ed aerosol s), surface- actlv st anc | fi .
stabilizers, The E@BPQ)-H{dﬁ\S’E@e inventigRf; “??g%’es?r\ f'\"g? oncan 59 pfef@feéjs %ccbrre?f@he
case of powdeftnb phrkatires obihe followgsthanesdrel examplesarsing appropriate
materials, and are further exemplified by the following specific examples. Moreover,
by utilising the procedures described with the disclosure contained herein, one of
25  ordinary skill in the art can readily prepare additional compounds of the present
invention claimed herein. The compounds illustrated in the exampies are not,
however, to be construed as forming the only genus that is considered as the
invention. The examples further illustrate details for the preparation of the compounds
of the present invention. Those skilled in the art will readily understand that known
30 variations of the conditions and processes of the following preparative procedures can

be used to prepare these compounds.

The compounds of the invention may be isolated in the form of their pharmaceutically
acceptable salts, such as those described previously herein above. It may be

35  necessary fo protect reactive functional groups (e.g. hydroxy, amino, thio or carboxy)
in intermediates used in the preparation of compounds of the invention to avoid their
unwanted participation in a reaction leading to the formation of the compotnds.



active compounds. For the purposes of inhalation, a |arge nunber of
systens are available with which 10 aerosols of optinumparticle

si ze can bavgenenssed and adm ni stered, using an i nhal #dTAEB2006/002956
techni que which is appropriate for the gggient. In addition to the
use of adaptors (spacers, expanders) and pear-shaped containers

(e.g. Nebul aConvan}ional Wrjtetung gﬁ:(ubé.)for @@ﬁp&h@é@dés{énmﬁ%e@? fué Qﬁ’d ﬁ

puffer spr ay tered .aerosols articu

the case of ﬁo@gg‘ﬁﬂﬁ 'thfoé‘%ci’ve groHaweqrngc SNERHSING A‘Ph’bWI"%!f @%@0'1551%99@
avai | abl e (emgyb®uséhal er (r), Rotadisk(r), Turbohaler(r) or the

i nhal ers for exanple as described EP--A-0505321). Additionally,
conpounds of the invention may be delivered in nulti-chanber devices
t hus al | o ngompeurdisiof therigvention map ba atdparedagentimg tdtHshrodies tilistrated in
Synthesis 28pHhgsCipounds of the invention of the present invention
can be prepared accordlng to the procedures of the follow ng schenes
and exanpl es, using appropriate materials, and are further
exenplified by the foll owi ng specific exanples. Mreover, by
utilising the procedures described with the disclosure contained

herein, one of 25 ordinary skill in the art can readily prepare
addi ti onal conpounds of the present invention clainmed herein. The
conpounds illustrated in the exanples are not, however, to be
construed as formng the only genus that is considered as the

i nvention. The exanples further illustrate details for the
preparation of the conpounds of the present invention. Those skilled
inthe art will readily understand that known 30 variations of the

conditions and processes of the follow ng preparative procedures can
be used to prepare these conpounds. The conpounds of the invention
may be isolated in the formof their pharmaceutically acceptable
salts, such as those described previously herein above. It may be 35
necessary to protect reactive functional groups (e.g. hydroxy, am no,
thio or carboxy) in internediates used in the preparation of
conpounds of the invention to avoid their wunwanted participation in
a reaction leading to the formati on of the conpounds. WD 2007/ 017669
PCT/ GB2006/ 002956 26 Conventional protecting groups, for exanple
those described by T W Geene and P. G M Wits in "Protective
groups in organic chem stry” John Wley and Sons, 1999, may be used.
5 Conpounds of the invention may be prepared according to the routes
illustrated in
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R (I 1) NR RatbN Rd (I-m) 1 R CNd RRa (l-n) Schenme 2 WO
2007/ 017669 PCT/ GB2006/ 002956 29 RCN H O RA OBt (XV) O (XVI) N RO
OlAd O (IwWo22BaHB H o (VI) (XVI1) O~/ HOH 1A (X XCTLB00400166 y
O HORb (XVIII) (Vi) Jill HORb H/ p¥X) Scheme 3 Conpounds of
formula (1-b) wherein R Rd and Re are as defined for R, R2 and R3

and are not a hydn onat om can beuprepared from conpounds of formula
(lI-a) by 5 reactio V\At_h._a.g.a#%iuﬁaééng agent of fornula (XXI):

0
oV OXvl) \ N

(Xvi)

0
SN
R 0 \
/ N
at (XIX) R%("\l
HO Rb OH HO P °
(VI
(XViIN)
. - 7

NN
HO Rb H

()
Scheme 3
Compounds of formula (I-b) wherein R%, R and R® are as defined for R, RZ and R®
and are not a hydrogen atom can be prepared from compounds of formula (I-a) by
5 reaction with an alkylating agent of formula (XXI):

R°-W (XX

wherein W is a leaving group such as halogen, tosylate, mesylate. The reaction can

10  be performed in a range of solvents, preferably DMF, chioroform or acetonitrile at a
temperature from 0°C to the reflux temperature of the solvent. in a similar manner,
compounds of formula (l-e), (I-g), {I-), {I-k) and (I-n) may be prepared from
compounds of formula (i-d), (-7), (I-h), (I-j) and (I-m) respectively.

15 Itwill be apparent that some compounds can contain a chiral centre and thus exist in
enatiomeric forms which can be separated by chiral preparative HPLC techniques
using conditions know to those skilled in the art and exemplified below.

Compounds of general formula (I-a) may be prepared from compounds of general
20 formula (1D):



Re-W (XXlI) wherein Wis a |eaving group such as hal ogen, tosyl ate,
mesyl ate. The reaction can 10 be perforned in a range of solvents,
pr ef er abl y vidEnao7/01vsex of orm or acetonitrile at a tenper aureB2Ho6mo2SEC
to the reflux tenperature of the solventggln a simlar nmanner,
conpounds of formula (1-€), (1-g), (I-i), (I-k) and (1-n) may be
prepared from conpounds of formula (I-d), (I-f), (1-h), (I-j) and
(I-m respectively. 1s It will be apparent that sonme conpounds can
contain a chiral centre and thus @gxis @n enationeric forms which
can be separated by chiral preparaty t echni ques using

condi tions know to those skilled i@ the ay @nd exenplified bel ow
Conmpounds of general formula (1-a) may U% prepared f%8n1conpounds of
general 20 fornmula (11): WD 2007/017669 PCT/ GB2006/ 002956 30 a\~N
RIlI "OO0 RI.NRc (Il) by reaction with a conpound of general

forml a (XX Iby:regtighMith Xdompowiofejene@bfoanala Boxipr e as defined for R4
and R5 inggeneral formula (1) and M represents a netallic counterion
such as Li or MyBr. The reaction may take place in 10 an aprotic
organi ¢ sol véhM sé¥¥las THE or diethyl ether at a range of

t enper at ures, preferably between -78 C and the reflux tenperature of
t he sol vent. pds of general forqpla XXII) are well known in

the art and ¥gr %Edfﬂi"i/ﬁ 39 a5 dafned for R'cansl dn geraralrfornuia (Ixanoiiv
net hods. 15 E‘Epl‘@swiw@n@fallm%ﬁﬁtahorf SUchak 2 6HMéBrC?ﬁ'e Féafﬂfng@é\[)ﬁi?e @%8 In

f f (111
Smorﬁogzdzmo n gﬂgg%ﬁlg PHR" or%aﬁ sﬁgfh ag TH9 or daethyl etF]er at a range of temperatures

preferably between -78 °C and the reflux temperature of the solvent.

Compounds of general formula (XXII) are well known in the art and are readily
available or can be prepared by known methods.

15
Compounds of general formula (Il) can be prepared from compounds of general

formula (I11):
A
N

20
by reaction with an amine of formula (XXIII):

R°R°NH (XX
25 wherein R° and Rare as defined for R’ and R? in general formula (I). The reaction is
performed in a range of solvents, preferably THF/DCM at a range of temperatures,

preferably between 0 and 100°C.

Compounds of general formula (XXIil) are well known in the art and can be prepared
30 by known methods, or are commercially available.

Gompounds of formula (ll1) can be prepared from compounds of general formula (IV):



RRANH (XXI'11) 25 wherein Rc and Rd are as defined for RL and R2 in
general formula (lI). The reaction is performed in a range of

sol vents, mreterabksy THF/ DCM at a range of tenperat ures,pcrprEb®rabisy
between 0 and 100C. Conpounds of general gqornmula (XXII'l) are well
known in the art and can be prepared 30 hy known nethods, or are

commercially avai IN}%Z Compounds of fornula (111) can be prepared
lgedepal formula (1V): WO 2007/ 017669
1

from conmpound?

PCT/ GB2006/ 0029%6 Nl' CHO3 O (lIV) by reaction with a

brom nating agent such as N{Bfonosuccinim de in the presence of a
radi cal initiator such as Al BN or benzoyl peroxide. The reaction can

be carried out in 5 suitable solvents, such as CO4, at a range of
t enper at ur es bY f@aqtien afihya iemineting agept such asdirpemasuconialae it the prafohteof

tenperature QfradiBgi 2B I .ca e prepared
fr an corrpoungsr_atfzi)l1cla . I@ﬁéetyﬁuﬁhor mul g%? ?/?ngpllngO?%é %}ho&y@qn}gﬁrrﬁ% dufin
with an adi d SLERIe SVeRisyeh AS FCL: dld rangsofi temperatiress preferably between

met hanesul f oRmbient terhyer&tutOdrRNRS RADR WrigRGreas b range of
sol vents such as THF, DCM water, and lj|§Ir?e|lef erabkﬁyéoﬁl,eﬁt'di oxan at a

range of tenperatures, preferably between anbient 15 tenperature and

the reflux t&oppoands ef fofmuld @Veednveyirepatbd REMmabinpelinds? FBAIAGSRTa (v):
formula (1V) can be prepared from conpounds of general formula (\})

by pal | adi um cat al ysed cyclisation using a palladium catal yst such as
bi s(di benzyl i denéacet one) pal | adiumin the.presence of a |igand such
as 20 triphc: Ay We and a base such as sodiumtort-butoxide In
a solvent such as HHE “Fromroomtenperature to the refl ux

t enper at e of The solvent.{(Mlternatively conpounds of formula (I1V)
can be prepared from conpounds of formula (XVI): NH RaOEt 25 0

(XV1) accordi)nl% to the nethod described in J. Chem Soc. 1948, 1960.
Conpounds of Y feaction with an acid such as hydrochloric acid, sulphuric acid, methanesulfonic or

trifluoromethansulfonic acid in a range of solvents such as THF, DCM, water, and
preferably 1,4-dioxan at a range of temperatures, preferably between ambient
15 temperature and the reflux temperature of the solvent.

Alternatively compounds of formula (IV) can be prepared from compounds of general
formula (V) by pailadium-catalysed cyclisation using a palladium catalyst such as
bis(dibenzylideneacetone)palladium in the presence of a ligand such as

20 triphe:nylphosphine and a base such as sodiuim tert-butoxide in a solvent such as THF
from room temperature to the reflux temperature of the solvent.

Alternatively compounds of formula (V) can be prepared from compounds of formula
(XvI):
NH

a
H\n)LOEt

25 o (XV0)

according to the method described in J. Chem. Soc. 1948, 1960. Compounds of
general formula (XVI) are known in the art and can be prepared by known methods
such as those described in Tetrahedron 2002, 58(14), 2813.

% .l

Alternatively compounds of formula (V) can be prepared from compounds of formula



general formula (XVl) are known in the art and can be prepared by
known met hods such as those described in Tetrahedron 2002, 58(14),
2813. 30 Aweemwanined y conpounds of formula (1V) can be pomapmeoestoisem
conpounds of fornula WO 2007/017669 PCT/£382006/ 002956 32 (XVII):
RJ--y 0 0 (XVIl) according to the nethod described in J. Org. Chem,
1938, 2, 319.(X@Whmpounds of 5 general forrmula (XVI1) are well known
inthe art and c be prepared by known nethods such as those
described in £B2214180. Conpounds of general-fornula (V) can be
prepared fro n of general formula (VI): 10 O ACH R O (VI)
by reaction wit§ prfbp gy:DC@ in the presence of a suitable
coupling agent, such as t or many ot her known coupling

met hodol ogi es. Alternatively corrpounds of 15 formula (VI) may be

converted to PR an d formation
effected opti o‘tﬁda?t? Pg Nt tnﬁeéhﬁcgegg «g'rb gﬁ?'ﬁb?%ﬁ?@n TRa&oappHidsiat
base and &omganeralfermua (X\harameldmowalin thimehand canbe prepagad KyamBARNdS
of general fﬂ'fe‘ﬂﬂd@ r?é% e or can be prepared by
known net hods. E\F(t\"ﬂe%%g]t{)lg%& bé&/moun g@ general formula (I-a)
can be prepared from corrpounds of general formula (VIl): HOR Ob Br

(VI1) 25 accgofipB@ndsi hé\ﬁﬁémﬁﬁéﬁf) cQﬁgeﬁ%%Fedff%rm cﬂnﬁ?g{ e%n of
conpounds of forgli{ls\/”) from conmpounds o forrm ounds
can

of gener al be prepared from corrpounds of for nmul a
(M11): 30

(v

by reaction with propargylamine in the presence of a suitable coupling agent, such as
DCC/HOBt or many other known coupling methodologies. Alternatively compounds of

15 formula (VI) may be converted to, for example, the acid chloride and amide formation
effected optionally in the presence of a suitable non-nucleophilic base and compatible
solvent under well known conditions. Compounds of general formula (VI) are readily
available or can be prepared by known methods.

20  Alternatively compounds of general formula (I-a) can be prepared from compounds of
general formula (VII):

N
L3
HO 1y 0
R Br (Vi)
25 according to methods described above for the preparation of compounds of formula
(11) from compounds of formula (1)

Compounds of general formula (Vil) can be prepared from compounds of formula
(VI
30



WD 2007/ 017669 PCT/ GB2006/ 002956 33 H( ,O RO O CH3 (VIII)
according to nethods simlar to those used to prepare conpounds of
formul a (1 ™WQ2e0fetmsaconpounds of forrmula (1V) as descri Ped/GH2o6002956
Conpounds of general formula (VII1) can B8 prepared from conpounds of

formula (1V) using nethods described above for the preparation of
conpounds of fﬁ:\i%-a) from conpounds of formula (11). 10
Alternatively ¢ f formula (VI11) nmay be prepared from
conmpounds of.H(quPnuﬁa ()IZ?X): HO 1b H1 O (XIX) wusing nethods

descri bed above for the preparat (G of conmpounds of formula (1V) 15
from conmpounds of ferrmula (XVI1). Conpounds of general formula (Xl X

can be prep 0] met hod uch as those described In
GB2214180. A?‘[cg‘ﬂﬁg‘ it‘{’j E\%@a ﬁ’ﬂB‘Gh@éﬁ‘?ﬁﬁ Ysgd IR Praprecompowngs af iormuiadth) ed
f r om conpound®nogomponndsibifomOy (IVPas ddeckbed 2v& (XX) using net hods
descri bedsabove for the preparation of conpounds of formula (1V)
from conmpounds of forrmula (V). 25 Conpounds of general formula (XX)
can be prepalGMPRHBME Saepedhivemda (Vidy canl e prépavbd idmusmpouniid esisula

descri bed ab $if i formul a from
conpounds of %? r;u? gie?@ld)g !&3%{3%& lﬁgﬁe\?érl 1518 H%g)#%ﬂﬁ% §{sc°5'fp°f’8?§1?fl fér\'%'a- @‘?)
maybe pr epar SAMFOMROUNGs ¢ffermusdbounds of 30 formula (V1) by
guaternisation with a suitably substituted tertiary am ne as

descri bed, ahqyve,.. 2007/017669 P 2006/ 002956 34 Alternatively
conpound go of ?ﬁ%’f‘m\é\g ?Olr'!pé?}’"%@S@WEQ$WQY§9;PV%%HWWOWWS@T .e.
ormula (XIX):

RY )CJ)\
HOBFrlb H/\([:)]/

(X1X)

using methods described above for the preparation of compounds of formula (IV)
15 from compounds of formula (XV11). Compounds of general formula (XIX) can be
prepared by known methods such as those described in GB2214180.

Alternatively compounds of formuta (VIIl) may be prepared from compounds of
formula (XX}

20 R (XX)

using methods described above for the preparation of compounds of formula (IV)
from compounds of formula (V).

25 Compounds of general formula (XX) can be prepared from compounds of formula
(XVIIl) using methods described above for the preparation of compounds of formula
(V) from compounds of formula (VI).

Altematively, compounds of formula (I-b) may be prepared direcily from compounds of

30 formula (VIl) by quaternisation with a suitably substituted tertiary amine as described
above,



one of Ror Rd is a hydrogen aton) may be prepared from conpounds of
formula (1- a) wherein -NRRd is a -NH2 group by reductive al kyl ation
with a sui kb7t i t uted 5 al dehyde. The reaction i s pcareB2eab/0029656
in the presence of a reducing agent suchggs sodi um cyanoborohydride
or sodi um borohydride, preferably sodium triacetoxyborohydride in a
range of organic solvents, preferably dichloroethane. Conpounds of

formula (I- and.(l-e) nay be prepared fromco unds of forrrula(l
10 c) by(al kﬁ“ﬁ[“iaB}QP'%?ng%éﬁ pr I ()12 whesein e RS Seecanday At (i.e.
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of a catal ysi”@ﬂ@w%ﬂﬂdﬂ@mmama:&fargam sol\antsr. piefezalsip tickiotocthanb, as

Et OAc or EtOH at a range of tenperatures from roomtenperature to
erature of the solvent. Conmpounds of general fornmula

the reflux te
(I1X) can be PR ng‘waiﬂé%ﬁq fiemuetrgbanthid-ebmay be Bregrredifispmeanapountls of formyula (-
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an inorgan ani era , I'n the presence
of a non nucFE@Bg Il‘né'(1j S [ "SW"E%#‘P gﬁﬁ*g]t‘%z}/'le%am dine, in a range
of solvents, preferably ethanol, at a range of tenperatures,
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conpounds of fornul a (I-a) by reaction with a reducing agent such as

trlethyI5|Iane |n e presence of an acid such as trifluoroacetic
acid in a sol Is as DCM fromroom tenperature to the refl ux
eGsol

t enperature gb ent 35 Conpounds of formula (I-h) can be
preparedifrom c%rrpoundg of formybg (1-a) by WO 2007/017669

PCT/ GB2006/ 002956 35 reaction with an al kyl ati ng agent of fornula
(XXIV): RY (XXIV) 5 wherein R is as defined for Hin general
formula (1) kgagtianswith 4 wdudingjagand eychsasdithiene aluminium hydride, diisobuty!

aluminium hydride, or borane in a range of aprotic solvents such as diethyi ether, or
THF or preferably by hydrogenation in the presence of a catalyst such as Raney

20 Nickel in a suitable solvent such as EtOAc or EtOH at a range of temperatures from
room temperature to the reflux temperature of the solvent.

Compounds of general formula (IX) can be prepared from compounds of general
formula (Vill) by reaction with a source of cyanide ion such as acetone cyanohydrin or

25 aninorganic cyanide, preferably sodium cyanide, in the presence of a non-
nucleophilic base such as tetramethyl guanidine, In a range of solvents, preferably
ethanol, at a range of temperatures, preferably beiween ambient temperature and the
reflux temperature of the solvent.

30  Compounds of formula (I-f) can be prepared from compounds of formula (I-a) by
reaction with a reducing agent such as triethylsilane in the presence of an acid such
as trifluoroacetic acid in a solvent such as DCM from room temperature o the reflux
temperature of the solvent.

35 Compounds of formula {I-h) can be prepared from compounds of formula {I-a) by



hal ogen, tosylate, nesylate. The reaction is perfornmed In the
presence of a base such as sodiumhydride in a solvent such as THE
fromOC t owdsorel7besx tenperature of the solvent. io Ceawapros/ 005956
general fornula (1-m can be prepared frggn conpounds of formula (I-1)
usi ng nmet hods descri bed above for the preparation of conpounds of

formul a (I - djeachisroie aTRRNESH dfonf GHteRHium ¢daw) . Conpounds of _gener al
formula (1-1) can be prepared from conpounds of formula 15 (XIV)

usi ng nmet hods descri bed above for the preparation of conpounds of
formula (I- &y frpiepnpounds of formula (1X). Conpounds of general
formula (XIV) can be prepared.from conpounds of formula (XII11) using
nmet hods descri bed above for the preparation of conpounds of fornula
20 (1X) f$onwbeneipdilisias définkedfarR%an ganera! forMutaet)remtiWie byeavirgrgroupsizh @k

formula (1-k),ig di f, u of farmula
(X011) by quin Bty REyRIc Rsie; Vbt BEREBIR R B8 Predbrod 7 Wi ucr
as descri bedas sgstire hydrgledn gsolveatsuel agEHE fram 4°Grtatheaefiux teinperaturd of the
prepared frogggrpounds of formula (XII1) using nethods descri bed

above for the preparation of conpounds of fornula (l-a) from
conpounds of formula (VI1). 30 Compounds of general formula (Xi11)

can be phnepacempbureior gemsrdteenud (1nf)icaH ba prdpXltdd irons btEipsRe 8fermula (I-)
descri bed above fO{h t,h r.E ratiqn of co undrs of formyla Ql%ld)

fr om conmpountfENGhe 8Fﬁ§?§?”§ %ﬁ‘@“&g?rﬁ@%@?g%ﬁ%er@muwa‘?ﬁ Py L )
may be pr epairad compourdsng darmdia (bE). general 35 fornmula (Xl): WO

2007/ 017669 PCT/ GB2006/ 002956 36 W N Re O RO Ry (XI) by

reaction with a reduci ng agent such as Raney N ckel in a solvent such
as ethanol @empounsissépenaialdomiunileanbe orararad frone corapaunds pkibrrawa

tenperat y§ e GlivyithgRENEHS described above for the preparation of compounds of formula (I-
¢) from compounds of formula (iX).

GCompounds of general formuia (XIV) can be p.repared from compounds of formula
(Xill) using methods described above for the preparation of compounds of formula
20 (IX) from compounds of formula (VII).

Alternatively, compounds of formula (I-k) may be prepared directly from compounds of
formula (XIlI) by quaternisation with a suitably substituted tertiary amine as described
above.

25
Compounds of general formula (I-f) can be prepared from compounds of formula (XI1)
using methods described above for the preparation of compounds of formuia (l-a)
from compounds of formula (VIl).

30 Compounds of general formula (XIll) can be prepared from compounds of formula
(XI1) using methods described above for the preparation of compounds of formula (111)
from compounds of formula (IV).

Compounds of general formula (X!l) may be prepared from compounds of general
35  formuta (XI):



5 according to the nethod described in J. Og.. Chem 2006, 71(8),
3026. Compounds of general formula (XI) may be prepared from
conpounds afogmmerraée fornmula (X): R CN Rg~ 10 R (X) poy/cBzesstoonss
with 1 -(methylthio)acetone in the presegge of

trifluoronethanesul fonic anhydride in a solvent such as DCM at a
tenperature fromOC $Mmethe reflux tenperature of the sol vent
according to the hod described in J. Og. Chem 2006, 15 71(8),
3026. Conpoungs ofi ral formula (X) are well known in the art and
can be preparMOknom nmet hods, or are comercially avail able. ROB
NRb 04 NRb~' R°-' S'S OW HO (XXVI) HO (XXVI1) Br 1 Re Re N
Ro~ HNRe S RRB HO Rd. N 20 (XXIX) (XXVI11) Schenme 4 Conpounds
of Formula (XXI X) may be prepared from conpounds of Formula (XXVI)

comounds. of e shoh M SRR 0B ER 25 SRR NI TR sdifork s etpang),
conpounds of &8/¢MPeaig Fom reain tsaperature tatﬁte\reﬂuxctanperammdhe savand| a

(XXV1) vvherela@c@&rnPWtrﬁlrﬁetﬁé@désbﬁbe%QHB ORY CREMPEGIB2 ?(é),
conpounds of Fornu wher e is a suitable alky group (such as

ethyl or 5 methyl) by treat ment with an appropriate organorretal lic
reagent such Gusnppufils efigendral forgg (XI) map ba lpﬁephl're@tﬂcﬁh S&thydinkis 8%9%‘#
THE or di eth ‘#"ﬁ%&@ Conpounds of Fornual (XXVlI) wherein Ra and Rb
are dissimla e prepared from conpounds of Formula (XXV) by
converting to an internediate ame, preferably a Weinreb am de, and

performng t r]%\;oductl on of Ra and Rb through their respective
organorret all'i reagents in a stepw se nmanner.

by reaction with 1-{methylthio)acetone in the presence of triflucromethanesuifonic

anhydride in a solvent such as DCM at a temperature from 0°C to the reflux

temperature of the solvent according to the method described in J. Org. Chem. 20086,
15 71(8), 3026.

Compounds of general formula (X) are well known in the art and can be prepared by
known methods, or are commercially available.

R N R B N
o D MO gty

HO Br
(XXV) XXV (XXVI)

HO - H;j/] F{ HO d’N-Hc

20 (XXIX) (XXVILT)
Scheme 4

Compounds of Formula (XXIX) may be prepared from compounds of Formula (XXV1)
by employing a similar sequence of reactions as used to prepare compounds of



Compounds of Fornula (XXV) are known in the |iterature - for exanple,
Helv. Chim Acta 1946, 29, 1957. 15 The follow ng non-limting
Exanpl es | Wagwor/atiesx he i nventi on. CGeneral Experi nment alPCbarEnéca002956 |
reactions were carried out under an atnogphere of nitrogen unless
specified otherwi se. 20 NVR spectra were obtained on a Varian Unity

(nova 400 spé&otmudargitg fromi dompauhtiatdf Forvelh $EIIFiRtsRebnen doblid! € resonance
probe operatl ng at 400MHz or on a Bruker Avance DRX 400 spectroneter

with a 5mminverse detection triple resonance TXI probe operating at
400MHz or onCamBeurkdsrof Auenue(XBIVE v@REcis Béahd Riaedhe yarhdimay 86 Bfﬂﬂnafé?d f%'ﬁ'n

Celative 1o SHapGhdBopRnERELEN) fheft Kb Sl Bl ol Sy o
col um chf orielyyh &y Ff?atmeﬂ'lt witih 28 appropriate efgenemetaliic siagentsugie bs & @rignard
chronat ogr ap I?Bégeﬁ)t H%’%Lﬁt@bl@ SQR/QanTbﬁ QQQHF { é@%ﬁ%)ncérﬂp@.l&d%)%&pugp

silica gel sure o

6 an
accel erat ed %Vl}fﬁhﬁﬁiﬂﬁacﬁﬂd Wéf@'ﬁfﬂ'l@f may be Dt&namfbﬁ%@.c@rpmunaibt) has
been used, i Foﬁnﬁj’[@ﬁ)@(\ﬂ) ey %bﬂ\ﬂe@tﬁg@t@ Iam mTérﬁeHﬁtd‘QmB' ;f’rﬁfé?ablg} YWD YmideX 6

cmsilica gel n | U S Wit orescent I ndrcator
s > Oty Bodtbiois bt oL 5 i stk spestan onvatepems
wer e usedo asraagemsxrmlsteﬂ.ﬁlsé\hiamerrpounds containing a basic centre(s),
which were purified by HPLC, were obtained as the TFA salt unl ess

ot herwi se stated. WD 200: 1/ 01766. 9 PCT/ GB2006/ 002956 38 Preparative
HPLC condi t i Gampol@Lis-of Eommdze OPflGsie kraiwarim thelitatare22fob example, Hebe I0REN.S
colum with \ size). WV detection at 230 nm 5 LC/ M5
Systens The E?tgg??jé)ggr?)%g?ography Mass Spectroscopy (LG MS) systens
used: LC-Ms nmethod 1 10 Waters Platform LCT with a Cl8-reverse-phase

col um (190 x 3. OrtieToldwigPhailibking Exsmpes ﬂ]us'irai&%@ﬂ’fvbhﬂdrﬁ si ze),
elution with A: water + 0.1 % form c acid;

General Experimental Details:
Ali reactions were carried out under an atmosphere of nitrogen unless
specified otherwise.
20
NMR spectra were obtained on a Varian Unity inova 400 spectrometer with a 5mm
inverse detection triple resonance probe operating at 400MHz or on a Bruker Avance
DRX 400 spectrometer with a 5mm inverse detection triple resonance TXI probe
operating at 400MHz or on a Bruker Avance DPX 300 spectrometer with a standard
25 5mm dual frequency probe cperating at 300MHz. Shifts are given in ppm relative to
tetramethylisilane.

Where products were purified by column chromatography, ‘flash silica’ refers
to silica gel for chromatography, 0.035 to 0.070 mm (220 to 440 mesh) (e.g. Fluka
30 silica gel 60), and an applied pressure of nitrogen up fo 10 p.s.i accelerated column
elution. Where thin layer chromatography (TLC) has been used, it refers to silica gel
TLC using plates, typically 3 x 6 cm silica gel on aluminium foil plates with a
fluorescent indicator (254 nm), (e.g. Fluka 60778). All solvents and commercial
reagents were used as received.
35
Ali compounds containing a basic centre(s), which were purified by HPLC
were obtained as the TFA salt unless otherwise stated.



acetonitrile + 0.1 %formc acid. Gadient: Gadient-Tine flowd/mn
Y%A %8 15 0.00 1.0 955 1.00 1.095 5 15.00 1.0 595 20.00 1.0 5
95 22.00 w@28%06620 25.00 1.0 95 5 Detectibn - M5, EL $cridh2006002996
split to M5 with in-line UV detector at gg4nm) M5 ionisation nethod
- Electrospray (positive ion) 25 LC-MS nethod 2 Waters Platform LC
with a Cl8-reverse-phase colum (30 x 4.6 mm Phenonenex Luna 3 pm
particle size), eIutlo "H—&’cA water + 0.1 % formc acid; B:
acetonitrile + 0. fr%alr V& GHdiieRSidi ent: 30 Gradient-Time flow
giS/ gl5n6(%§0%23 0. 0C18-r8véiSe-phade. collinth (@(gg 25, 3\/ rﬂr(n?g Oé’erfésé c?#émrﬁmﬁpr h
ction pi spltto Wi t
in-line WV dg%ﬂg@ ?ﬁe)@g%‘?}%ﬁé@“'ﬁm/ GB2006/ 002956 39"
i oni sati oh net hod - Electrospray (positive and negative ion) LC M5

met hod 3 Waters hﬁggz S W th a Cl8-reverse-phase colum (30 x
4.6 mm 5 Phenorrenex un § pm particle size), elution with A® water +

0.1 %formc aci dThBquuaidéhr@matograpby Mags $pe¢>tme¢omcfl-ams:sy@emslum
Gadient-Time flownvmin %A 98 10 0.00 2.0 95 5 0.50 2.0 95 5 4.50

2.05 95 5.502.0595 6.00 2.0 95 5
LC-MS method 1

10 . Waters Platform LCT with a C18-reverse-phase column (100 x 3.0 mm
Higgins Clipeus with 5 um particle size), elution with A: water + 0.1% formic acid; B:
acetonitrile + 0.1 % formic acid. Gradient:

Gradient — Time flow mli/min %A %B
13 0.00 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 95
20.00 1.0 5 95
22.00 ’ 1.0 95 5
20 . 25.00 1.0 95 5

- Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector at 254nm)
MS ionisation method - Electrospray (positive ion) -

25 LC-MS method 2
Waters Platform LC with a C18-reverse-phase column (30 x 4.6 mm
Phenomenex Luna 3 pm particle size), elution with A: water + 0.1% formic acid; B:
acetonitrile + 0.1 % formic acid. Gradient:

30 Gradient —- Time flow ml/min %A %B
0.00 2.0 g5 5
0.50 2.0 95 5
4.50 2.0 5 95
5.50 2.0 5 - 95

35 6.00 2.0 95 5

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)



15 Detection - M5, ELS, WV (100 pl split to MSwith in-line W
detector) MS ionisation nethod - Electrospray (positive and negative
i on) LG Myvarpdofvotssd 20 Waters ZMD Wth a C18-rever se- phhasesr20d61oise
(30 x 4.6 mMmm W - Phenonenex Luna with 3 Qg]partlcle size), elution
with solvent A (water with 0.1 % form cacid) and solvent B

(acetonitrile wt 9 a Time flow
e o v o o5 GG Hisrhehed SEleftasnfyaodie anfiBGER LT ™! 10
2.0595 6.00 2.0 95 5 30 Detection - M5, ELS, W (200pL/mn split
to M5 with in-lingcWatenein®P$ DAD detection). M ionisation nmethod -
El ectrospray (positive and negative |OH%J 35 LC-M5 nethod 5 Waters
M cromass ZQ with t@f@mF'@mﬁs EQNlC i rayase Phate solgnm(39ns 4.8inyyi ns

Cl i peus wsth %emmamtmmb@ §Q&mle@iz§$ eRforWANAAVatdRL 61 % Tolthid ac{R:l B
formc acid; B; | gn{:gs{ %T‘% 2006/ 002956 40 acetonitril

0.1 %fornic 5P ’”’G* prm "G"‘él @0 Tine flow mmin %A 9B 000
1.0955 51.001.0955 15.00 1.05 95 20.00 1.05 95 22.00 1.0

95 5 25.00 1.0 95 5 10 Detection - M, ELS, WV (100 pl split to M5
with in-line UV detector at 254nm) MS ionisation nethod -

El ectrospray (posfradientidiimeL C- MPwml/imind G6A %B
10 0.00 2.0 95 5
0.50 2.0 .95 5
4.50 2.0 5 95
5.50 20 5 95
6.00 2.0 85 5
15

Detection - MS, ELS, UV (100 pi split to MS with in-line UV detector)
MS ionisation method - Electrospray (positive and negative ion)

LC-MS method 4
20 Waters ZMD with a C18-reverse-phase column (30 ® 4.6 mm i.d.
Phenomenex Luna with 3 uym particle size), elution with solvent A (water with 0.1%
formic acid) and solvent B {acetonitrile with 0.1% formic acid). Gradient:

Gradient — Time flow mL/min %A %B
25 0.00 2.0 95 5
0.50 2.0 a5 5
4,50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 ' 5
30
Detection - MS, ELS, UV (200uL/min split to MS with in-line Waters 996 DAD
detection).
MS ionisation method - Electrospray (positive and negative ion).
35 1.C-MS method 5

Waters Micromass ZQ with a C18-reverse-phase column (100 x 3.0 mm
Higgins Clipeus with 5 pm particle size), slution with A: water + 0.1% formic acid; B;



15 Waters M cromass ZQ with a Cl18-reverse-phase colum (100 x 3.0 nm
H ggins Cipeus with 5 pmparticle size), elution wwth A® water + 0.1
% form c amalzeoBo176@cetonitrile + 0.1 % formc acid. G adiTaIH2006/002956
Gadient - Time flowm/mn %A %8 20 ng 1.0955 1.00 1.0 95 5
15.00 1.0 5 95 20.00 1.0 595 22.00'1 95 5 25 25.00 1.0 95 5
Detection - Maetohikits +gM %Jf%ltpécl@%ia&eﬁto MS with in-line UV detector
at 254nm) MS ionisation nethod - Electrospray (positive ion) 30
Abbrevi ations used in the experinental section: DCM =
di chl or onet hane Dﬁ?@qerﬁ_dhmbsoprwﬂn%myl mne DVAR, &
di met hyl am nopyrlﬂ Q di hyl f or magm de 35 Et OAc = et hyl
acetate EtO—|:e19noI i strial t hyl at ed splrlt WO
2007/ 017669 PCT/ GB2006/ 002956 41,0 MeCH =gget hanol = room
t enperature ?bentl on time éFA = trlfl uor oaceélpc acid 5 THE =
tetrahydrofuran éa saturated reparatlon of inté&FPnediates 10
Internediate 1 01R0OMBI O ~1 2-d.80-2-phedyl - N- propg8-vnvl - acet am de.
(V): RB = Ph Oxal yb gghl ori de (6 18, 48mmlgg was add%d to a solution
of phenylglyoxyllc ‘acid (6.0g
25.00 95 5

10

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector at 254nm)

MS ionisation method - Electrospray (positive ion)

.C-MS method 6
15 Waters Micromass ZQ with a C18-reverse-phase column (100 x 3.0 mm
Higgins Clipeus with 5 pm particle size), elution with A: water + 0,1% formic acid; B:
acetonitrile + 0.1 % formic acid. Gradient;

Gradient — Time flow mi/min %A %B
20 0.00 1.0 95 5
1.00 1.0 95 5
15.00 1.0 5 g5
20.00 1.0 5 95
22.00 1.0 g5 5
25 25.00 1.0 a5 5

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector at 254nm)
MS ionisation method - Electrospray (positive ion)

30  Abbreviations used in the experimental section:
DCM = dichloromethang
DIPEA = di-isopropylethylamine
DMAP = dimethyiaminopyridine
DMF = dimethylformamide
35 EtOAc = ethyl acetate
EtOH = ethanol
IMS = industrial methylated spirit



15 40mmol ) and 3 drops of DVF in dry DCM (50m ). The reaction m xture
was stirred at roomtenperature for 3 hours then the sol vent was
renoved. THNeO2@FIY6eE® was taken wup in dry DOM (50ml) andaries2smlonisseon
was cooled to 0 C. A mixture of propargyiy amne (2.2g, 40 nmol) and
triethylamne (4.05g, 40mmol) was added cautiously over a period of
10 m nutes then tiMeOH xtmetuganops all owed to warmto room tenperature.
20 Stirring was cmﬂnued for 2.5 hours then water (1 Onl) was added.
The mi xture was SHEPMeMReAl®CI (2x20m), sat. sodium

hydr ogencar bonat e Rt ageteniiciditdsl) t hen brine. The organi c phase was
then dried (Na2S a t was renoved. The residue was
crystallized froﬁgﬁc'lntﬂﬂéﬁg%%%sggfford the product as a |ight brown
solid. YbPeld: 5. Tblf= ﬁéﬂ%mfw@nl\/s (Method 3): Rt 2.47 min, mz 188

[ MH] . Internedi F—ga

(5- Met hyl - oxazol - va eny rret hanone. (IV): Re = Ph 30 Met hane

sul phonic acid (10g, 104mmvl) was added drop wi se to a solution of

2- 0X0- 2- phepyd Pﬁgﬁgpm@mgalhfegcet am de (Internediate 1) (2.4q,

12.83mml ) in ] 0Xane 07/ 017669 PCT/ GB2006/ 002956 42
(20m) . 'Il'ﬁ1 uI oA t1sol ution was heated at 90 C for 66 hours. The
reaction cool ed and the solvent was renpved. The dark

brine. The so dried (Na2SO»4) and the solvent 5 was renoved
to give the crudegprofquct. Purification was achieved via col um

chr omat ogr aphy, el uti n Iwith 4:1 cycl ohexane: ethyl acetate. This
gave the product as off white solid. Yield: 1.09 (41% LC M
(Met hod 3): Rt 294 mn mz 188[M—|I 10Interrred|ate3 N ORW

( 5- Br omonet h#1Q: 3 acgtamides W) R RB = Ph A

\ )-
Enoth ;r e of ( @xﬂﬁfchbhd@{@i@ |4a%nﬁ6|))war%fh%a¥& fo@&&lﬁfdn% Bhéryitiehdie i (8.08)
' 15 40mmol) and 3 drops of DMF in dry DCM (50mi). The reaction mixture was stirred at
room temperature for 3 hours then the solvent was removed. The residue was taken
up in dry DCM (50mi} and the solution was cooled to 0 °C. A mixture of propargyl
amine (2.2g, 40 mmol) and triethylamine (4.05g, 40mmol) was added cautiously over
a period of 10 minutes then the mixture was allowed to warm to room temperature.
20  Stirring was continued for 2.5 hours then water (10ml) was added. The mixture was
washed with 1M HCI (2x20ml), sat. sodium hydrogencarbonate {aqg.) (2x20mi) then
brine. The organic phase was then dried (Na,SO4) and the solvent was removed. The
residue was crystallized from cyclohexane to afford the product as a light brown solid.
Yield: 5.75g, 76%
25 © LC-MS (Method 3): Rt 2.47 min, m/z 188 [MH*].

resi due was p |t|8ned between DCM and water. The DCM fracti on was
washed with M) sat. sodium hydrogencarbonate (2x) then

intermediate 2

30 Methane sulphonic acid (10g, 104mmol) was added drop wise to a solution of 2-oxo-
2-phenyl-N-prop-2-ynyl-acetamide (Intermediate 1) (2.4g, 12.83mmol) in 1,4-dioxane



1s 4.28mmol ), N-bronosuccinimde (0.9g, 5.06mol) and 2, 2'-azobi s(2-
met hyl propionitrile) (56ng, 0.34mol) in carbon tetrachloride (8m)
was heat ed vwab 200v/@f7kex for 1.5 hr. The reaction m xture waI/cE20i6a029%560
anbi ent tenperature and filtered. The figbtrate was diluted with DCM
(20m) and washed with water, sat. sodium hydrogen carbonate and

bri ne. |t w20, The(rbBdER01 A viaS hesiBh 4P8Y “0'R? 65 BB CFhe Rlcion migt
h raphy el uti Hie

Purification vvasaalevdwa col um chronat o | ng wth

cycl ohexane: e&3HAPC @PQ?’@ SOiENEWaSPEVRE: Thesalicresidue wag pariitioneddietwien
IYi teI d: 8_. 9tg CCMrand @atdn THEDOMdradion wlis wash@awith 1M HCiZ89), st 25
(5D ot hy| i FISHERRYRCTBIEEH) hon bine: T v ioRasA1H ANasS0s) ancee solpent
(R‘ Rd _ dmwaﬁ*enmte@\aelthmmﬂebmﬂu@ﬂ Rurfioation waseichRed Gia colu816129 6

I nt er nedi at . ) 71017669 PCT/ (GB200 5
43 was di sso?gé@aﬁ%@ ENF@%’%EW@ 8%%%%@41?@%9?@?'n hﬁ-@vﬁg‘é‘ﬁ product as
6mol ). The aneffiyhiie salid stirred at anbient tenperature for | h with
a precipitate for g 123g@gé,) i nstantly. The sol vent was renoved and
the residue was partitioned g)etween DCM and saturated sodi um

hydr ogencar bonat e =4S (Meihpq 3): 12 94duiecwz 188 8dE' Iwas extracted 5 with
DCM and tipe conbi ned organi ¢ phase was dried (Na2SO4) and the sol vent

renoved to gjyve tGQt oduct as an orange oil that crystallized on
st andi ng. YMM e0gle8g (999 LC-MS (Method 2): At 1.22nin, mz 231

[ MH] to Al so_pkepared by a simlar nethod by reaction of
I nternedi ate th methylamne was Internediate 5 1 0 N O ~NN
(5- Met hyl am non€t hyl - oxazol - 2-yl ) - phenvl - met hanone. (1D Ra = Ph R=

CH3 Rd 15 = H . 2.379 (83%
5 y/
Br

8]
5-Bromomethyl-oxazol-2-yl)-phenvl-methanone. (fil): R®* = Ph
A mixture of (5-methyi-oxazol-2-yl)-phenyl-mathanone (Intermediate 2) (0.8,

15 4.28mmol), N-bromosuccinimide (0.9g, 5.06mmol) and 2,2"-azobis(2-
methylpropionitrile) (56mg, 0.34mmol) in carbon tetrachloride (8ml) was heated at
reflux for 1.5 hr. The reaction mixture was cooled to ambient temperature and filtered.
The filtrate was diluted with DCM (20ml) and washed with water, sat. sodium
hydrogen carbonate and brine. It was dried (Na;S0,) and the solvent was removed.

20  Purification was achieved via column chromatography eluting with 4:1
cyclohexane:ethyl acetate. This gave the product as a yellow solid.

Yield: 0.9g (79%)
LC-MS (Method 3): Rt 3.26min, m/z 266, 268 [MH*"]

25 Intermediate 4

5-Dimethylaminomethyl-oxazol-2-yl)}-phenyl-methanone. {li): R® = Ph, R®, R® =
CHg
(5-Bromomethyl-oxazol-2-yi)-phenyl-methanone (Intermediate 3) (0.18g, 0.68mmol)




LCVMS (Method 3): At 0.26 and 1.44min, mz 217 [MH#] Internediate 6
HO N 20 Cycl ohexvl - (5-net hyl - oxazol - 2-yl ) - phenvl -net hanol . (VII1):

Ra = Ph. Riwg2m7bexssd A sol ution of PCT/GB2006/002956
(5-met hyl - oxazol - 2-yl') - phenyl - met hanone g4 nternediate 2) (3.0g,
16nmrnol) in 32nL dry THE at OC under nitrogen was treated dropw se

3:/:[ hy|1021t Egtrv@% di%blbe@nn?d\émgbluhérp& dﬂ{ge@%@hﬂ@ﬁ?hﬂg&ﬂe%ﬁﬂaw nguk{df in
was stirred df8 6@%3»?* aaa%%nt tq;@qﬁrﬁtgre fauth with wnfeémlt@tarﬂ@mqmlmostpmatamla
f or tmad and Uhesolaén;twmggbmwmmrﬁtgé ?—:-sfdi&é \Aibs%ﬁﬁlglér‘ied bemé‘enr Eﬁ@ﬁl h
m xture was 0 again and treate i ousl sa
anmoni um chl %gﬁﬁgds%thﬂrﬁ'g ?%ed‘)cafbfﬁmg ‘I“%@' R edyee agq Vas exragted
room tem‘i)ermthD@Mamdemnmblrbbergaﬂﬁdpﬁaedwasﬂi‘e £30 éﬂﬂh'besog@ﬁth
hases were 2956 44 and t he
8rgan| c phaszéar\ﬁfxglsa\t/t\gg X\@ gﬁ’qﬁdcg%gg@gmf‘? ﬁﬁg % 8195'&3&“ M¥ase was
extracted with DCKie|30X6a(98%) and t he comnbi ned organi ¢ phase was
ot o SadSor e aReRRTROCE R DRHEE A0 BHF "0 o B Ped s
Yield: 3.659 (84% LCMS (Method 3): At 3.78 min, mz 272 [M#] Al so
preparedipy Alssipfapandd 5y Qﬁﬁiaﬂqﬁemsalsy réaendhfof b ol 3 hfin ﬁmeYHH‘aSIaﬁuineo

cycl opentyl magnesi um chl ori de was I nt ermedi at e

Cycl opent yl - 8% net hyl - oxazol - 2- yI)phenyI methanol (Vill): Re = Ph. Rb
= ¢ Pentvl Mieinddiae®82g (70% LC-M5S (Method 2): At 3.68 mn 258 [ MH
15 Al so prepared by a simlar nethod by reaction of Internediate 2

wi th phenyl rdghesi um brom de was I nternediate 8

Yield: 2.37g (83%)
LCMS (Method 3): Rt 0.26 and 1.44min, m/z 217 [MH*]

Intermediate 6

20
Cyclohexyl-(5-methyl-oxazol-2-yl)-phenyl-methanol. (Vill): R* = Ph, R’ = c-Hexyl
A solution of (5-methyl-oxazol-2-yl)-phenyl-methanone (intermediate 2) (3.0g,
16mraol) in 32mL dry THF at 0°C under nitrogen was treated dropwise over
10minutes with a 2M solution of cyclohexylmagnesium chloride in diethyi ether (10mi,

25 20mmol). The resulting deep yeliow solution was stirred at 0°C for about 30mins
during which time a precipitate formed, and then at room temperature for 1.5hours.
The reaction mixture was cooled to 0°C again and treated cautiously with sat.
ammonium chloride solution (aq) (10mL). The mixture was stirred at room
temperature for 10mins then diluted with water (10mL). The phases were separated




1/ HON 20 (5-Methyl-oxazol -2-Vi)-di phenyl-nmethanol. (Vill): RRb =
Ph Yield: 2.06g (73% LC-M5 (Method 3): At 3.78 mn 272 [ VH

| nt er medi atyeo QokiAdEe R 25 er WD 2007/ 017669 PCT/ GB2006/pQ2302006/08D56
(5- Brononet hyl - oxazol - 2-yi ) - cycl ohexyl - phgnyl -met hanol . (M 1): R =
Ph. Rh = c- Hexvl A solution of

cycl ohexyl - ( Sarthdpiganidnase Wad WasHRAGMA briRB e i o
(3.0g, 11.1 lﬁ%t in.tét@ﬁi' chl or get hane (22nL %ghie?tgggge@e\ﬂ%ﬁew S
N- br oro- succi RVATEE W _MOrﬁL apiha jombing iphase was dried (MgSQ,)
2, 2" - azobi s( amephgenirateal iovadubitd give (H crudOnroduct whiER Was Gl

was heat ed tct 5@5 h?ér %Pﬁ?h (g&d hen al | oﬁ%& to cool- tg Irr O%H@Mh%ﬁr
t enperat ure. éa - 464F ﬁ9 %eé]fen carbonate sol uti on was added and

t he phased were igkkrB85%dB84%he organic | ayer was washed with brine
and the conbi ned agupe e with DCM The

conbi ned organic %haseﬂ?)\%ttrs‘éogérl)i E?'Wéggm]concentrat ed in vacuo
to give the crude product as a brown oil. Purification was achivVed
via col um chuembessaBiy shhildh inbthod! 0% R 5l ahexane

foll owed by 2500 ErGAc] DO Ul i #bgE%a%?%%@g?“/f)f%?ﬁ%%t“ﬁ%&%}%%e”ﬁf
4.27 min, m Megpesiumghionggwas 15 Al so prepared by a sinilar nethod
from | nt eonedhitetediatevds | nternmediate 10 HO N Br

5- Bi oonoret hyl - oxazol - 2-yl) - cycl opentyl - phenyl -nethanol . (VI1): R =
Ph. Rb = 20 Pe Yield: 10.7g (83% LCVMs (Method 3): Rt 3.90 min,
mz 336, 338 [ Al so prepared by a simlar nmethod from

| nt ernedi at e SH&a N
v
o
Cyclopentyl-(5-methyl-oxazol-2-vl)-phenyl-methanol. (VIll): R* = Ph, R® = c-Pentyl

Yield: 3.82g (70%)
LC-MS (Method 2): Rt 3.68 min 258 [MH*]

15

Also prepared by a similar method by reaction of intermediate 2 with
phenylmagnesium bromide was
Inter nediate 8

()
&

20  (5-Methyl-oxazol-2-yl)-diphenyl-methanol. (Viil): B®. R’ = Ph

Yield: 2.06g {73%)
LC-MS (Method 3): Rt 3.78 min 272 [MH*]

Intermediate 9

25



25 Internediate 11 HON 1 R-13r
(5-Brononet hyl - oxazol - 2-yl) -di phenyl -nethanol. (VIl): R Rh = Ph
Yield: 1.63g0863%97660CVS (Method 4): Rt 3.53 mz 326, 32%cirshedddidoss\O
2007/ 017669 PCT/ GB2006/ 002956 46 Interggediate 12 N HO O CN
r 2- (Cvcl ohexvl - hydr oxy- phenyl - met hyl ) - oxazol - 5-vl | -acetonitrile (IX):
R = Ph R0 5(s-Brontniihyioxaect2lyiidyebhkyl-phenyl-methanol. (VI): R® = Ph, R® = -
t-(5-bronone | - oxazol - 2-yl ) -cycl ohexyl - phenyl - net han
(I'ntermedi at exyl (1.05 g, 3.0 mol) in IMS (15 m-) was added sodium
cyani f'ﬁ (169A mtio@?ﬂ@gcm@t_ y)~(s-mbmyxragﬁm?nvmnﬁﬁ@{ho@antéﬁ?eﬁia[tQé) 1
our en co n ed j.n, vacyo a rtitione ween et hy o
acetate (30 mc'&%’tii‘ﬁa‘wlgfl q éﬁﬁﬂ@?&aﬁ@‘? @’Bﬁge"i‘tﬁg\WﬁE Nebremg-stieginisyiden
et g_yl ac eils a’:] .169, x2.36md)-fdlicaved mm@'-ammé(ammmmmmﬁne)vm.fsg? pi1efnolover
sodi um sul p : an. orange ai.l .
pur 11 cat i on 8y M hESBEREHT0 BXERLFHE R oM BB Rodle fom usi ng o
40 % et hyl atsswperadure. 84t sediyre hydregemmarbamiaiet sotution svae ladeed aridtag phases
recrystallisghi ' : ' d as _a
whi 1o oryst af T Eaeraiafie, PRabHhitfyePy gERadBiSunfing aby fre R 6, ol
3.66 nin, n Ryerswerasracediwith DEMTheraopiined dsganic phase as dried AdgBSds) om

| nt er medii@t eaddcoi@sntratét ArvaBLY o
r2-( Hydroxy-?ji heg\(ﬁj i t hvl oxgtzgglleé‘%%rlu?gégedygﬁtiatsﬁ k?ro'\-:v

9 cr;jﬁ Iﬂ}fﬁc&tiowas:
b N el - RO Ve A S BRRBRIHG win S-SRk ROMsicbeener |

followed by 25% EtOAc/DCM.

Yield: 1.85g (48%)

LCMS (Method 3): Rt 4.27 min, m/z 350, 352 [MH"]

15

Also prepared by a similar method from Intermediate 7 was
Intermediate 10

- HO /N
O{
Br
{(5-Btomomethyl-oxazol-2-yl}-cyclopentyl-pi

20 Pentyl
Yield: 10.7¢g (83%)
LCMS (Method 3): Rt 3.90 min, m/z 336, 338 [MH"]

Also prepared by a similar method from Intermediate 8 was
25  Intermediate 11

@

HO /N/
L,

5-Bromomethyl-oxazol-2-yl)-diphenyl-methanol. (VII}: R%, B? = Ph
Yield: 1.63g (63%)
LCMS (Method 4): Rt 3.53 m/z 326, 328 [MH*-H,O}




WD 2007/ 017669 PCT/ GL12006/ 002956 47 Intermediate 14 NySve 1/ O
2- (1. 1- D phenvl - et hyl ) - 5- net hyl - 4- net hyl sul f anyl - oxazole (Xl): Re Rb
= Ph RO = wWoroHoiiesva col ourl ess sol uti on of 1-nethylt hirgTA3R20@EEIISHE
(0.98nL, 9.7mmol) in 13 nL dry DCM at Oggunder nitrogen was added
dropwi se a solution of trifluoronethanesul fonic anhydride (1.62n,
9.7mmol) in 1 Ok dry DCM The resulting yellow solution was stirred
at 0C for 1 L i § | ution of 2,2-diphenyl propionitrile (1g,
4.8mmol) In M—@i%-*%d\/\ was added dropw se rapidly. The reaction

m xture was stiryed at OC for 2h 10 then between OC and room
tenperature f days, becom ng dark red in colour. The reaction

m xture was co dt C and treated cautiously with sat. sodium

bi car bonat e soHOtf 0 e.GMases were separated and the aqueous | ayer
was extracted h BCI\/I (x2). The comnbi ned organi c phase was washed
with water, s sodi um bi carbonate solution and brine, dried
(Na2SO4) and evaporated to a dark 15 viscous oil (1.67g). The crude
product was A SbxDMhRdrbk ¢-Bh&NI-rfdth @gﬁi%-@ﬂ:ﬂgacei’é[ﬂ{ﬂl&gI;‘éﬂ. ﬁhﬁEf@! R°
di et hyl et her/cyclohexane = 0.

pal e yel | ow &SHe¥ht crystallized on standing. Yield: 0.79g (53%

LCMS ( Met hod T8)a:soRtiod oB-(8-Broffloetioxaybi-d- I&%%Idh@ég-rp WI-@eﬁhénghg/ :OCHS

2-(1, 1- Di phenyl - et hyl ).- 5- oet - oxazol e,
A guspens?onﬂﬂierme‘;%e)g)aﬁ? gho}% mmo Zln IMS (15 mL) was added sodium cyanide (169

(2|- ( tl 1- dijphtemgl, 345 mymal). EhmihudeWesrf;ﬁatvﬂISe& 7b Pe ot 1'WM%83§Entrated in
nt er medi a ¥ 44240) i.n wa r 0
di ssol ve. Raﬁaeé/u%)aﬂlg%Eéﬁg%%w%{gémmgéﬁ%gé R/E&ag‘i H’\é\%f' % Al V8 BaYesHS
of a gas .10 Thwas extracieshwiihi ethyl acetated® xS0iml)add de copibtined argatdes werbdagen.
After 1.25h LeVBodinMi : } j I
mat eri al : product O‘%E‘g‘ Sﬁgﬁhgﬁéﬁéelei?@eé}agé%aﬁtﬂ & l'r% toiérﬁe’bﬂ.n%fr ﬂg?t'oggbylggﬁ%y
Ni ckel  2800CH#BN SoraEwtegmphypuer dicatdebising & 4Q Peeeting sicetater:69dh ayclohekinex
for 1 h. Ticmixste a8er@ntthbn MEhRNIBARKERED DEMIGRAAIEAS 2P e title
compound as a white crystalline solid.
15 ~ Yield: 700 mg (79 %)

LC-MS (Method 3): Rt 3.66 min, m/z 279 [MH*-H,0].

Also prepared by a similar method from Intermediate 11 was
intermediate 13

20

Yield: 0.119g (54%)
LC-MS (Method 3): Rt 2.96min m/z 291 [MH"]



48 the starting material had reacted. The catal yst was filtered off
through hi-flow and the volatiles were evaporated to give a

col ourl esswio s00uGsed | (0.579). The oil was purified bwycside200/000k6
chromat ography eluting wi th 15% Et OAc/ cyglzohexane (Rf = 0.36) to give
the title conpound as a colourless oil. 5 Yield: 0.57g (89% LCMS
(Method 2): Rhiefné&fiatenani z 264 [MH  Internmediate 16 1 N R -13r 10
5- Brononet hvi - 2- (1. 1- di uhenvl - et hvi ) -oxazole. (X111) Re Rb = Ph R9 =
CH3 Prepared f ’ Interrredi ate 15 according to the nmethod used to
prepare |ntermeq 9. Yield: 0.75g (quant.) LCM5 (Method 2): R
4.06mn mz 342, MAI 15 Internediate 17 0 .0 ,SO QO

Met hanesul f oni g._geT™es83 xv-octyl ester. Diisopropyl ethylam ne
(170mg, 1.49 g@dded to a solution of 8-methoxy- 20 octan-1
-ol (217ny, 1. DI ) dry DCM (1nL). The solution was cooled in an
Ice bath and rret hanesulfon | chlori de (170ng, 1. 49mm|) was added
under ni t r og@r1.1-Dix y1)B-roeth . ) : AYRenPh, RY =
t enperature @'.grnl ght T| C shovved the presence of sone starting

material. M€ nmethanesul fonyl chloride (231 ng, 2.01 nmol) was added
and the sél utP@rolpydess salytion ai- raﬂ’ﬁylﬂam-p@mretm,@ambmmmmn 13 @6 dry

The reacti on DUMELDE Lm@ér ﬁlff@@érﬁﬂaé’&dd&d ai‘%lﬁd&ﬁ opﬁiﬂﬁcﬁ'ﬁ \Qﬁlﬁﬁesu{fomc '
separated. The g r%gﬁé %@F"\\%ﬁs dried SO4) and the sofnve_n
evapor at ed. Iy gg %P'U n q;nd.,. dny i g')lpegeqqltwg ygugw solution was
chr omat ogr ap ht}fml alDP(D éprthttherda eblogdn @Qt@dlpﬁefglpfdmifﬁﬂl@ (d AJerﬁtBlP'ln Tbhﬁn
wi th diethyl v
oil. 8- Mt hg&t oct an%fagfé@%%%aéb%‘p&ﬁgaa&? ’SF’ﬁd“’agsé%FFgEﬂHﬁg forzn
descri bed?i nﬂ”@g? peiwesn4°Gandyoam tetpasgttre i fedays, HRBming(dt2ed in colour. The
reaction mixture was cooled to 0°C and treated cautiously with sat. sodium
bicarbonate solution. The phases were separated and the aqueous layer was
extracted with DCM (x2). The combined organic phase was washed with water, sat.
sedium bicarbonate solution and brine, dried (NazS04) and evaporated to a dark
15 viscous oil (1.67g). The crude product was purified by silica gel chromatography
eluting with 5% diethyl ether/cyclohexane (R; = 0.25) to glve the title compound as a
pale yellow oil that crystallized on standing.
Yield: 0.79g (53%)
LCMS (Method 2): Rt 4.37min m/z 310 [MH")

20
Intermediate 15

/N
2]

2-{1,1-Diphenyl-ethyl)-5-methyl-oxaz . R° = Ph, R® = CH,
A suspension of 2-(1,1-diphenyl-ethyl)-5-methyl-4-methylsulfanyl-oxazole

25 {Intermediate 14) (0.70g, 2.3mmol} in 15mL IMS was warmed to dissolve. Raney
Nickel 2800 (~3g) was added causing rapid evolution of a gas. The reaction mixture
was stirred at reflux under nitrogen. After 1.25h LCMS indicated a 1:1 mixture of
starling material:product and no change after a further 1h. Another 3g Raney Nickel
2800 was added and the reaction mixture was stirred at reflux for 1h. Tl indicated all




LCVMS (Method 2): Rt 3.14mn, no nmass ion observed WO 2007/ 017669
PCT/ GB2006/ 002956 49 Internediate 18 /S N Gk Met hanesul fonic acid
8- (tert - buwmxyoaotyessyl - net hyl - am no) -octvi ester. 5 The picirtds2006/002956
conmpound was prepared according to the pggcedure described for the
preparation of Internediate 17 using

(8- hydr oxy- odty biartingtrhatbrial hebd astctedaThelcdialyst wab fitéred 6ff titbudH 1 5IBR%NG the

8- met hoxy- oct,ap3il.. = =octyl)-met hyl -car acid tert-,

but yI es%/er C\@%Tlf)ees%%r%%gard%ﬂ é@%@ ?‘lé‘:ﬂ%{gféﬁﬁ%f"ﬁ% 052§g‘?gc)b-g@ Qilwas purified

US2005277688 bysilicaigzbauopategaphy eutifigekith 15%2 BtaA/GHtlobxahe (AR 86RCIGRL:
19

51.20-1.57 ( ) 83 (s, 3H), 3.01 (s, 3H, 3.
211y, 4 e o uhd o Blooeithess®? (5, P10, 3 9% 65
4- 1r omonetshy| - phertjeld-Ge7a688%) A sol uti on- of. 4- (br omonet hyl ) pheny!
acetic acid (458mucis (MBHbd 2); Rth.@aﬁaintrﬁ’b%?@g\m nd 8n. THE under
nitrogen was treated with a 2M sol ution of borane-di net hyl sul fide
conplex in THE (2nlL, 4.Omvpl) and the reaction m xture was stirred at
room 20 t enpéntaimgdtatieder ni ght. No reaction had occurred by LCVS. A
further 1.5m. (3. O0Omol) of borane-dinethyl sul fide conpl ex was added
and the reactiog’Wwys stirred for 2h. Et CAc and water were added and
t he phases were garated. The organic |ayer was dried (MgSO™4) and
the sol vent evapgnateg to give the title conpound. Yield: 347ng (81
%9 25 1H NWR (QDCF3} 52.89 (t, 2H), 3.49 (s, 1 H), 3.86 (t, 2H),
4.49 (s, 2H), 21 (0~—< 2H), 7.35 (d, 2H). Internediate 20 HO/ N 30
2-{4-r(Benzyl ~s&t hyl - a 8) - met hvl | - phenyl ) -ethanol. A solution of
2- (4- bronpnet @/I -nPhenKI l) -ethanol (Internmediate 19) (347ng, 1.6mmol)
10 5-Bromomethyl-2-{1.1-diphenyl-ethyi)}-oxazole. (XIll}: R%, R" = Ph, R? = CH
Prepared from Intermediate 15 according to the method used to prepare Intermediate

9.

Yield: 0.75¢ (quant.)
LCMS (Method 2): Rt 4.06min m/z 342, 344 [MH']
15
Intermediate 17

Methanesulfonic acid 8-methoxy-octyl ester.

Diisopropylethylamine (170mg, 1.48mmol) was added to a solution of 8-methoxy-
20 octan-1-ol (217mg, 1.35mmol) in dry DCM (1mL). The solution was cooled in an ice
bath and methanesulfonyl chloride (170mg, 1.49mmol) was added under nitrogen.
The solution was allowed to warm up to amblent temperature overnight. Tic showed
the presence of some starting material. More methanesulfonyl chloride (231mg,
2.01mmol) was added and the solution was stirred at ambient temperature overnight.
25 The reaction mixture was treated with water and the phases were separated. The
organic layer was dried (MgSQ,) and the solvent evaporated. The crude product was
purified by silica gel chromatography eluting with diethyl ether:cyclohexane (1:1) and
then with diethyl ether:cyclohexane (2:1) to give the title compound as an oil. 8-
Methoxy-octan-1-ol can be prepared according to methods described in Synthesis
30 2004, 4, 595,
Yield: 135mg (42%)
LCMS (Method 2): Rt 3.14min, no mass ion observed



WD 2007/ 017669 PCT/ GB2006/ 002956 50 in 15nL acetonitrile was treated
W th potassi um carbonate (557nmg, 4. Omvol) followed.. by N nethyl

benzyl am nevd 2A30s692. 4rmol ). The reaction was stirred acTighbiéooioss
6h when LCMS indicated conplete conversjgpn of the starting material.
The reaction was allowed to cool to roomtenperature and the sol vent
was evaporated. The residue 5 was partitioned between Et QAc and water
and t he phas r arated. The organic |layer was dried (MySH)
and t he sol V‘Eﬁ IF\%\edﬁtesﬁ)t ed. The crude product was purified by silica
gel chromatogbaphy el utlng with tto 1% MeOH/ DCMto give the title
conpound as anso@ 10 'H NMR (CDCI 3): 52.09 (br
s, 1 H, 2 16~ (s, 3H), 2.81 (t, 2H)O, 3.48 (s, 2H), 3.50 (s, 2H),
3.79 (t, 2H), 7.15 (d, 2H), 7.20-7.25 (m 1 H), 7.2~6-7.37 (m 6H) .

| nt er medi at e Maihane&uikbnic adfdl @ﬂél‘i—% ?éln%@h Yhm panol .

Asolutiog é‘h bt{ell en -rreth ol

(I nter med? at 6™ OE'%@g wgs BFﬁﬁ’ﬁ qcﬁ"@@g{ﬁ’ ﬁhR’VBr‘?ﬁﬁgu'@r@éﬁfMd\ﬁmfhe 20%
pal | adi Id um gyduepxnatim ofrinieAndiate 1(751@iﬂi§X8 hﬂ&i@(yrd%%tm Ifﬂa?ﬁa‘r\ﬂ@aé?@gart-buty .
stirred unde i ndi cat’e
conpl ete conée%gl %%&g?r@; 3&9&18&%’& [ ??@ﬁygr?we W&W@ff"ﬁ?@"j i§ths
filtered thrbugtestoetan be pregatsdaicsarting in methsdeaerstbed iad)S200827768d or
product was ykogseds®ft 0 an SCX-2 cartridge using 10% MeO+ DCM and

the inpurities were renmoved by flushing the colum with MeOH DCM
The col uth was el (eEEREMIHTI%) 2M net hanol i ¢ amoni a/ DCM and t he

I t Vi ot
S o g TR BB ey, 2, 25l s
(t, 2H), ) $.194, 2}, 483t H?rterrredu ate 22 HO ~ NuO 30 .
(4-(2-Hydroxy-ethyl)-benzvl|-nethyl-carbamc acid tort-butyl ester.

Intermediate 19

HO
\/\str

2-(4-Bromomethyl-phenyl)-ethanol.

A solution of 4-(bromomethyl)phenyl acetic acid (458mg, 2.0mmol) in 10mL toluene
and 8mL THF under nitrogen was treated with a 2M solution of borane-dimethyisulfide
complex in THF (2mL, 4.0mmol) and the reaction mixture was stirred at room

20 temperature overnight. No reaction had occurred by LCMS. A further 1.5mL
{3.0mmol) of borane-dimethylsulfide complex was added and the reaction was stirred
for 2h. EtOAc and water were added and the phases were separated. The organic
layer was dried (MgSQO,) and the solvent evaporated to give the title compound.

Yield: 347mg (81%)

25 : "M NMR (CDCls): 52.89 (t, 2H), 3.49 (s, 1H), 3.86 (1, 2H), 4.49 (s, 2H), 7.21 (d,

2H), 7.35 (d, 2H).

15

Interrediate 20

2-{4-[(Benzyl-methyl-amino)-methyl]-phenyi}-ethanol.
A solution of 2-(4-bromamethyl-phenyl)-ethanol (Intermediate 19) (347mg, 1.6mmol)

30




A sol ution of 2-(4-nethylam nonethyl -phenyl)-ethanol (Internediate
21) (91 ng, WO 2007/017669 PCT/ GB2006/ 002956 51 0.55mml) in 3nlL dry

DCM at OC wag2dot/ek@d dropwi se with a sol ution of di-temortilsonoss
carbonate (144ng. 0.66muol) In 2nl dry and the reaction m xture
was allowed to warmup to roomtenperature: After 2h water was added

an d a£ gtee (T x E] Ut esma&cetaﬁr)]:fnéé R8s féfﬁta%\évmlr)(?{gs u@*ﬂ ?%%{a E7IY, A0tngn jallowed
ev gpor ated t g’yyl U‘@ﬂ}y qzylgqngl%(gggaﬁm, refmmef). dhhe reaptigmyyas giireast at reflusdfdkieR

(CDCl 3): 51. Mehtcmﬁwdlcateabombretécon@b‘%mn%fﬁn@ s@értlngzl‘ﬁétengl ‘?g%n(egﬁt}otn was,

2H), 4.40 t
OH) Vet hanes ﬁ%jl%ﬁ?%%@gbbio réom Zemperétn}e an'r_j')the solven?wgé rer\?apo?atgd The residue

2-{ 4-{ (t ent - has@avtitiandbivativeereEIQAC-aniwamdr-ame tHy pHases ge §e aﬁa&éw*rhe

ester. 15 Th red according to th rocedure
descri bed fo%rgﬁqcllg)f)rgjgg%?&i%\@ﬁﬁﬁ&&eﬁgm&%%a&qa ‘F’H Prﬁﬂﬁﬁt&taﬁ
22 inst ead opuglqﬁélwﬁﬂmg@mmmalomphy Htirigdvith IMBvigo G%Q%OHDGNMB give the
(CDCl 3): 51. Aﬁ@eé&np&{ﬁh,as%ﬂoﬁ 2.84 (br s, 3H), 2.87 (s, 3H), 3.04 (t,
21-1), 4.36-4.4 22 (m 4H). 20 Internediate 24
Br-~O~ OS~NH2 4- (@E?ﬁ%gﬁfyﬂoxy) benzenesul fonani de. A suspensi on

of 4- hydr;@xybenzehewlzim d L) £

25 (16.83g, &n ot ass?%%éc%rr Z)wé%ﬁ@ 3H%2§E§M?Q3r(|§)@ﬁ?%5o
acetonitril e( nggl %7% Hieal 2 gH).56- Y)%mr@ﬁﬁ 26 @7tk 6d).e was
allowed to cool to anbient tenperature and was filtered. The
filtrate was, eva gr?t to give a residue which was partitioned

bet ween DCM OH(aqg) . The organic |layer was dried (MgSO4)
and the sol vien grated. Purification was carried out by by
silica gel colum c}(}mt ography eluting with cycl ohexane and then
with diethyl ether, wed by recry tallisation fromisopropanol.

15

2-(4-Methylaminomethyl-phenyl)-ethanol.
A solution of 2-{4-[(benzyl-methyl-amino)-methyl]-phenyi}-ethanol (Intermediate 20)
(258mg, 1.0mmol)} in 10mL. IMS was treated with 20% palladium hydroxide on carbon
(50mg). The reaction mixture was stirred under an atmosphere of hydrogen for 3h

20 when LCMS indicated complete conversion of starting material. The reaction mixture
was filtered through celite and the solvent wa.s-e;/aporated. The crude product was
loaded onto an SCX-2 cartridge using 10% MeOH/DCM and the impurities were
removed by flushing the column with MeOH/DCM. The column was eluted with 1:1 2M
methanolic ammonia/DCM and the solvent was removed to give the title compound.

25 Yield: 91mg (55%)
"H NMR (MeOD): §2.35 (s, 3H), 2.79 (t, 2H), 3.65 (s, 2H), 3.72 {t, 2H), 7.18-
7.25 (m, 4H).
Intermediate 22
N. O
1K
30 : .0

[3-(2-Hydroxy-ethyl)-benzyl]-methyl-carbamic acid tert-butyl ester.

A solution of 2-{4-methylaminomethyl-phenyl)-ethanol (Intermediate 21} (91mg,



Yield: 483nmg (7% LCVS (Method 2): At 3.01 min, no mass ion observed
WD 2007/ 017669 PCT/ GB2006/ 002956 52 Internediate 25 gr HZN+ OH 5
(9- Hydr oxy wiwswetarzgeet hyl - ammoni um brom de. To a sol ut i opcefgB2006/002956
9- bromo- | - nonanol (10.2 g, 45.7 mmol) ing{ M5 (50 n-) at 0 C was
added a sol ution of. nethylam ne (57 ni, % Min EtOH, 456 mmol ). After
30 ninut es at0.58mmol MESleay DoND af oKt e : R an
stirred for 26 .h Tl?l? olegé]t 10 vvas‘wgslg\é%ragfded to 'zta'#_gg}rs\@['gﬂ (\B/\f/?]q'f%"bmyﬁi
solid, whi ch SURONAlE ({43me-OPemhed mi2aliry DEMan the reastioy mivdurs nastilawes
conpound as dowaith ep swidoth teipelatlire: AR 210waBlas daddard\RE RedurdwasRt
1.51 mn, szﬁﬂ]’ZélfOL%#‘kﬁ L5 t er medi at e 2t6 N HOO OH 9- )

2- (Cvel ohexvI-hydroxy PRerA WoatHIA Yerg 2ensted agg the: erganic fayeryas digdno)
- 20, nona#d- | {MgSO,) and the solvent evaporated to give the title compound.

(5- Brononet hyl - ox - = | ohexyl - phenyl - met hanol (1.0 g, 2.86
mmol ) was added ?(éé?dé %g%h%@%‘%ﬁbf (9- hydr oxy- nonyl ) - net hyl - anmoni um

br omi del §686 my, 2H8BIR (GROY): émdams,uHmiz'F]wqber),el.wtt%ﬂi)]gs-%ibrﬁ. oy, |
5.7 mmo in PCMy 3, L.rgig the mxture at or sat
NaHCO3 (aq) v?/g{soy(gdded.)’AiTL‘ﬁ?'S%g@béH)\here separated 25 and the aqueous

| ayer extracted with DCM The conbi ned organic |ayers were dried
(Na2SH4) ,10f | Idteineiaterprsl concentrated to dryness to afford a yell ow
oil. Purifi cabl on by colum chromat ography over silica gel using a
gradi ent of 5-40% MOAQCM as el uent provided the title conpound as
a col ourless 6%, Yidl dJ 0.80 g, 63% 30 LG M5 (Method 2): Rt 2. 42
mn, mz 443 [ MH+]. erfreyi atje. 27 WO 2007/ 017669 PCT/ GB2006/ 002956

53 N 0

Methanesulfonic acid 2-{4-{(tert-butoxycarbonyl-methyl-amino)-methyi]-phenyfl-
ethyl ester.
15  The title compound was prepared according to the procedure described for the

preparation of Intermediate 17 using Intermediate 22 instead of 8-methoxy-octan-1-ol.
Yield: 106mg (50%) :
'H NMR (CDCly): 51.48 (s, 9H), 2.75-2.84 (br s, 3H), 2.87 (s, 3H), 3.04 (t, 2H),
4.36-4.44 (m, 4H), 7.15-7.22 (m, 4H).

20
Internediate 24

Br\/\/o
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S

d NH,

4-(3-Bromo-propoxy)-benzenesulfonamide.
A suspension of 4-hydroxybenzenesulfonamide (4.1g, 23mmol), 1,3-dibromopropane
25 (6.83g, 34mmol) and potassium carbonate (3.17g, 23mmol) in acetonitrile (35mL) was
heated at 55°C overnight. The mixture was allowed to cool to ambient temperature
and was filtered. The filtrate was evaporated to give a residue which was partitioned
between DCM and 0.1 M NaOH(aq).The organic layer was dried (MgSO,) and the
solvent evaporated. Purification was carried out by by silica gel column
30 chromatography eluting with cyclohexane and then with disthyl ether, followed by
recry:itallisation from isopropanol.
Yield: 483mg (7%)
LCMS (Method 2): Bt 3.01min, no mass ion observed



5

10 i
2-( Q/cl ohexvl - hvdr oxv- phenyl - net hyl ) - oxazol - 5- vl net hvi | - met hyl -

- 5 nonsmatoeA0sedout i on of DVSO (0.17 ni, 2.3 nmmol) | rCHGB206ND3
) was added dropwi se to a solution afp oxalyl chloride (94 pL) in
ry DCM (3 m-) at -78 C under a nitrogen atnosphere. Then a
solution of 9- {[2 (cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-

yl nmet hyl ] - metlﬂ l %-nonan | -ol (0.49 g, 1.1 nmol) in dry DCM (5
m-) was add he reaction mxture was stirred at -78 C for
15 min. Triethylamne (0.62 n., 4.4 nmmoi) was added and the reaction
m xture was aIIowed to warmto AT. After 1 h satd NaHCO3 (aqg) was
added, the pha.seﬁ Ns~epar at ed, and tla)gl aqueous | ayer extracted wth

-f
ol

Q.B_D @

DOM The conti nede ay re washed with brine, dried
(Na2S™4) , flltered and concentrated to dryness to afford a
yel | ow brown viscous oil. The crude 15 product was resubmtted under

the sane rea h kanlimonﬂibnrbrbhﬁd@.onversi on of starting

Tri tur edow%%h%gman B ofholl RS 0.2 ud? ripel P Bl il P o ves
to dryness t éd%ﬁﬂfﬁwt@"% methyfaging (57w, BHVI it Otils 486 wintdilo Aftef 30 hineies at
purificationg il @acdnfi xﬂ[re Wik éll@wy@td\ﬂﬁw%qﬁﬁ%\w %Prregggrl’zem.%e Wfent

441 [ M] Intermléﬁ )

5- 1(R) - 149 t eWBS BYARprat W&fﬁmayh!twwmhwaqtyh{rmgd with iesimi ke fov dr ox
v- phenyl - prowde the title compound as a white solid.

nmet hyl ) - oxazol - %I maélg%@ Wt hyl - am no' - nonyl am no) - et hyi | - 8- hvdr oxv
-1 /f gauinolin- 6’h 07/ 017669 PCT/ GB2006/ 002956 54 A nmixture

of LC-MS (Method 3): Rt 1.51 min, m/z 174 [MH-+].
9-{[2- (cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl met hyl ] - met hy| -
am no}-nonanal (0.49 g, 1.1 mol),

5- [ (R) - 215%ni hiemedigte 38 put y| - di met hyl - si | anyl oxy) - et hyl ] - 8- hydr oxy- 1
H qui nol i n-2-one (0.37 g, 1.1 mml), and sodi um

tri acet oxyborohydride (0.33 g, 1.6 mmol) in dry DCE (10 m-) was
stirred under nitrogen atnosphere at RT for 19 h. The sol vents

wer e evapor ate xﬁju\o/and t he
/4

9-{[2-(Cyclchexyl-hydroxy-phenyl-methyl}-oxazol-5-yimethyll-methyl-aminol-

20 nonan-1-ol.
(5-Bromomethyl-oxazol-2-yl)-cyclohexyl-phenyl-methanol (1.0 g, 2.86 mmol) was
added to a solution of (9-hydroxy-nonyl)-methyl-ammonium bromide (686 mg, 2.86
mmol) and N, A-diisopropylethylamine (1.0 mL, 5.7 mmol) in dry DCM. After stirring
the mixture at RT for 4 h satd NaHCOj; (aq) was added. The phases were separated

25 and the aqueous layer extracted with DCM. The combined organic layers were dried
(Na,SQy), filtered, and concentrated to dryness to afford a yellow oil. Purification by
column chromatography over silica gel using a gradient of 5-10% MeOH/DCM as
eluent provided the title compound as a colourless oll.

Yield: 0.80 g, 63%.
30 LC-MS (Method 2): Rt 2.42 min, m/z 443 [MH-+].

Intermediate 27




resi due was purified by colum chromat ography over silica gel using a
m xture of DCM MeOH acetic acid/water (120:15:3:2) as eluent to
afford t hewn mdwetie@s a very |ight brown gum The resi ¢ag/cuasoctoadosn
up in MeCOH, passed over a SCX-2 cartridg& and liberated using 2 M
ammoni a solution in MeOH Evaporation of“the solvent in 1o vacuo
afforded the title conpound as a m xture of diastereoners as a
yellow/ green gum Yield: 78 ng, 9% LC-MS (nethod 2): Rt 2.64 mn,
nz 760 [ M+];—| ntermediate 29 15 O 5- Met hyl t hi azol e- 2- car boxylic
acid ethyl eSter Phepared according to Hely. Chim Acta., 1946 (29),
1957. 20 Int&rnediat§ 30[N 731, HO S (5-Methvlthiazol - 2v1)di phenyl
met hanol 25 T&O3 sob i soiutrter ettt @r medi ate 29 (0.24 g, 1.402
mol ) in anhydrols THE (7mLl) under an at nosphere of nitrogen was
added, dropw & a 3M solution of phenyl magnesi um brom de i n di et hyl
ether (0.934 nl, 2.80 mol). Once the addition was conplete, the
reaction mxture was allowed to warmto RT and stirred for 2om ns.
After this g M HO and extracted
twice with &HefhH S ¥ L0
w th sata. smmhuanhydrogen VO 2007/017669 PCT/GBZOOG/002956 55

Fesi duo. was ~suicl BB elea il é@*’t&%ﬁ;ﬁ Ty3% AT dhues fep
wth 10((%) Et Golutiomod axalyl crda%mee(gn aLgn dey DOM (Bled) ateds Al uadera nitrdgeri el d =
0.27 g (67 ofiion g-;?zéo Byt Byl o
Sl e e A

10 and the reaction mixture was stirred at -78 °C for 15 min. Triethylamine (0.62 mL, 4.4

mrmoi) was added and the reaction mixture was allowed to warm to RT. After 1 h satd
NaHCO; (aqg) was added, the phases separated, and the aqueous layer extracted
with DCM. The combined organic layers were washed with brine, dried (Na,SQOy),
filtered, and concentrated to dryness to afford a yellow/brown viscous oil. The crude

15  product was resubmitted under the same reaction conditions to further the conversion
of starting material to aiford a yellow viscous oil plus solids. This was triturated with
diethyl ether and the supernatant was concentrated to dryness to afford a solid foam,
which was used without further purification.

Yield: 0.59 g.
20 LC-MS {method 2): Rt 2.74 min, m/z 441 [MH+).

Intermediate 28

WK
N\

/ 1/ I H
HO 0 N~

| OH
NH

25 B-[{R)-1-(tert-Butyl-dimethyl-silanyloxy)-2-(9-{[2-(cyclohexyl-hydroxy-phenyl-
methyi)-oxazol-5-yimethyl]-methyl-amino}-nonylamino)-ethyl}-8-hydroxy-1 4
quinolin-2-one




Is. Methanesul fonic acid 2-(4-nethyl-benzvi oxv)-ethyl ester Prepared
in a simlar manner to the procedure described in J. Am Chem Soc.

2002, 124@aBl7/6366. 15 LC-MS (Method 4): At 2. 44 m nS pcr@GEI0cR6195AT1
i on observed. Internediate 32 C ~ 01 'S 0 Met hanesul fonic acid
2- (4-chl oro-benzvloxv)-ethyl ester 20 Pf epared in a simlar manner

to I nternedi . : ' cul.ar ion
observed. |ﬁ?@’?‘%&fgﬁ?@&%ﬁ&%ﬂd@p@%@é%ﬁ’ﬁ%%@&ﬁ%ﬁ@% I'd
2- (4- chl or o- eigknenanpl (G4, 1dgnapl), SFRx2xeminor (tert-Butplidiraethyteilargtoxy)e
| nt er medi at e A M A LS, cular ion
observed. | %@%?ﬁ%rg@e{gﬁh%ﬂb%%% @1#6%3%@%&%956 56
1- Benzv| oxy- BasRieRperobydiide0:23 wul S mumolia diy BEE (1Q k) was stirred under a
3- net hyl s bug; ;
(5 5. P o cqeHnGIIER ALY (IO HoT® Sihctliverd Suilbiled RGP IRIS
o 2o 1A waP pOreg.ov bl HToRIesrepi Mgtsiina el iee mixrs of
EI' ﬁ nmper at ure mHVWQHhceﬁd%idh?agﬁﬁ Qte:fll5:g:é9t@\ﬁ/I asl efibgY 10 gﬂﬁtﬁﬁhe’\@b@u& Q@élrvéﬁrfﬂd :
e agueous e C W . n e _or i.c _|l.ayer

wns arteq ( NEREFPARET ThE REE whlen i 0 Besush Mo S6Fe centiie
product was gndilibbradet higing2 M aramgih sclotiamin MeiHh Bvapayatiqniof thed solvieniginwi t h
a gradie f % (i | 0
oA oty e EeRRR AR ot e Bf dior B s H VRN rcet
observed. I|gi@rmediate 35 O " ' COH 15 3- Met hyl - 3- phenoxv- but an-1 - ol

Yield: 78 mg, 9%.

LC-MS (method 2): Rt 2.64 min, m/z 760 [MH+].

Intermediate 29

DI

15 .
5-Methylthiazole-2-carboxylic acid ethy! ester

Prepared according to Helv. Chim. Acta., 1946 (29), 1957.

20 Intermediate 30

L

HO S

J

{5-Methylthiazol-2yl)diphenyl methanol

25  To an ice cold solution of Intermediate 29 (0.24 g, 1.402 mmol} in anhydrous THF
(7ml) under an atmosphere of nitrogen was added, dropwise, a 3M solution of
phenylmagnesium bromide in diethyl ether (0.934 ml, 2.80 mmol). Once the addition
was complete, the reaction mixture was allowed to warm to BT and stirred for 20mins.
After this period, the solution was poured onto 1M HCI and extracted twice with diethyi

30 ether. The combined organic layers were washed with satd. sodium hydrogen



Pal | adi um (I11) hydroxi de on carbon (20 wt. % (150ng) was added to a
flask under inert atnosphere, followed by cooled IMS (5nl) and
( 3- benzyl oxyo daodedsevet hyl - propoxy) - benzene (0.73g, 2. 7vuwlgB2006he2956
flask was purged with hydrogen (x3) and e mxture stirred at
anbi ent tenperature overnight under a hydrogen balloon. The m xture

iitrate vas caogee SEwEErah ot Bhed ARSI ITRRIGRRE e liip s oq

by col umn chﬁéﬁﬁ@t%?ﬁmﬁﬂmm@irﬁ@aﬁgﬁﬁbﬂ(% 40g)@iating with SRSXEIRACtiisBO %
di et hyl et hehekdheQUFﬁb%%ﬂ@de{éﬁéﬂ 71 ng, 14% LC-M5 (Method 4): Rt
2.87 mn, no nol ecular ion observe 25 Internediate 36 0

Met hanesulfoq acid 3-net hyl - 3- phenoxv-butyl ester The title
conpound “as ﬁ?%pQ%@@Zé rding to the procedure described for the
30 prepar ati QC-$ (Methed BE & ake min, . m/Ybg2 HB?rrg, 37% WO 2007/ 017669

o G001 o0, i, R 1 1B S5

[ 2- (Cycl opentrnd 2AV8iIHORY - phenyl - net hyl ) - oxazol -5-vil -acetonltrile.
(IX): Ra=Ph Rb = c-Perityl Prepared according to the nethod used
for the preparation of Internediate 12. Yield: 0.75 g (57 % LC M5
(Method 4): fherdefibtdafn, Mz 265 [MH-H2Q . 10 Exanples 15 R0 ORd
N-R HO 14 ORT‘N‘R—FIU‘R R ReR (Il) (I-a) (I-b) Schene 5 The
follow ng co wer e prgpared using the route shown in Schene 5.

Methanesulfonic acid 2-(4-methyl-benzyloxy)-ethyl ester

Prepared in a similar manner to the procedure described in J. Am. Chem. Soc. 2002,
124(28), 8206.
15 LC-MS (Method 4): Rt 2.44 mins, no molecular ion observed.

Intermediate 32

"o
L
O\/\O/S.-O

Methanesulfonic acid 2-{(4-chloro-benzyloxy)-ethyl ester

20 Prepared in a similar manner to Intermediate 31.
LC-MS (Method 2): R 3.34 mins, no molecular ion observed.

Intermediate 33

o
a _/

25 Methanesulfonic acid 2-(4-chlore-benz on- -ethyl ester
Prepared in a similar manner to Intermediate 31.
LC-MS (Method 4): Rt 3.59 mins, no molecular lon observed.

Intermediate 34



20 Exanple 1 aN 1 O--N 5-Di net hyl am nonet hyl - oxazol - 2-yi ) - di phe

-nmethanol. fl-a): Ra, R b= Ph, R Rd =CH3 25 Phenyl magnesi um br om de

(0.75 M ofw@2db7M7e ution in THF, 0.75mml) was added pdmaEBRGD01966 A

cold (0 C solution of (5-dinethylam nonged hyl - oxazol - 2-yl ) - phenyl -

met hanone (Internediate 4) (0.15g, 0.65mmol) in dry THE (1.5m ). The

m xture was W0D.2007/ 017669 PCT/ GB2006/ 002956 58 - stirred cold for

1.5h then fur pbhenyl magnesi um brom de (0.4nl of a 1 Msolution in

THF, 0.4 mol\#as, L.se. The m x was stirred at 0 C for

0.5h and was then treat ggm excess sat. ammoni um chl ori de

solution (ag.). The m xture extracted with DCM (x2) and the

conbi ned organj c phase wa ed with brine, 5 dried (Na2SO»4) and

t he sol vent PR LoXy-g-methyl-g-ppenoxyaitane, §,ct . Purificati on was

?/; E iA eved by 11F’E’Ia €olettion bmgn}dtmynb&-%eﬁﬁ@gg}bwi)bemieage”v:xﬁmg, lzs.@ﬁtnajnr&na ®héhol
over s as, I,.ts \ sal t -

(Met hod 1): %r%@??gi’mﬂé'ia%d%m’goéwﬁéﬁ]w sl%i’gdfﬁ-"l@%e’(‘ﬁg?%d%%aﬁcgfo-iﬁ?ﬁ’

mn, nm z 3094[78&kniol). FhasRitioDVBOstindd atainbieht {empetithre oderayhi, $1,0 Ridl added,

7.25-7. 37 (myndBEhhadesifeark %e?ar FE‘.)eTl}e:%gJaéJaéﬁgfagé wa&,emactéa\ﬁm (%f)] and

this material was converted To épassmg. roug
SCX- 2 cart r ihggeoaniglayergvagi dried PEaPO() 28 therreiveRtrameNedionaive a0 o Tre ¢ds
to give the glgasidsaslrifedBPyinch @8 calumh chRn®lbdribh i iendfr
R 5.68 ni n,%nkﬁ 30533&4*%_ ity fDl‘\’/so o) sdzrfg‘i}k?]sﬂ,@es"&i)w @.Qg'?ﬂtzf?,m
2H), 6.98 (scYophpxaneioge digthyhetharin gyclohexartes (m 1 OH). 20 Exanple 2
O i | ti Hk OYidNe.9g (14%)

LC-MS (Method 4): Rt 4.47min, no molecular ion observed.

intermediate 35

©\O)<‘/\OH

15  3-Methyl-3-phenoxy-butan-1-ol
Pallzdiurn (11} hydroxide on carbon (20 wt. %) (150mg) was added to a flask under inert
atmosphere, followed by cooled IMS (5ml) and (3-benzyloxy-1,1-dimethyl-propoxy)-
benzene (0.73g, 2.7mmol}. The flask was purged with hydrogen (x3) and the mixture
stirred at ambient temperature overnight under a hydrogen balloon. The mixture was
20 filtered through celite under inert atmosphere and the filirate was evaporated to give the
crude product which was purified by column chromatography using a gradient from
cyclohexane to 50% diethyl ether in cyiclohexane.
Yield: 71mg, 14%
LC-MS (Method 4): Rt 2.87 min, no molecular ion observed.

Intermediate 36

O %
o) \/\Of \b

Methanesulfonic acld 3-methyl-3-phenoxy-butyl ester ..
The titte compound was prepared according to the procedure described for the
30  preparation of Intermediate 17.
Yield: 37mg, 37%




:0 0/ f2-(Hydroxy-d iphenyl-nethyl)-oxazot-5-ylnethyll-di
net hyl - (3- phenoxy- propyl)- ammonium formate. (l1-b): Ra = Rb = Ph. R
R d = CH3. wuegnerkeenoxvpropyl . A sol ution of PCT/GB2006/002956

(5-di net hyl am nonet hyl - oxazol - 2-yl ) -di ph ?yl - et hanol (Exanple 1) 25
(24mg, 0.078mmmol) in acetonitrile (0.3nm) and chloroform (0.5nm) was
treated with 3- pheng |y e . t he
reaction m xture was ?%(ﬂe-‘?iggﬂﬁt%;ﬂ(%ﬁ%ng en@glreg?]%ﬁgﬂgé%egﬁ%ght and t hen
at 50C for 42h. The volatiles were evaporated and the crude product
was purified grndipasati ve HPLC eluting with 25-75%
acetonitrile/water containing 0. 1% formc acid over 30mns to give

t he product ag 30 colourless gum Yield 24ng, 63% LC- M5 (Method 1):

Rt 7356 mn 43 N IH NVMR (MeOD): 52.29 (m 2H), 3.11 (s, 61-1),
3.45 (m 2H), O {M 4.79 WD 2007/ 017669 PCT/ GB2006/ 002956 59
(s, 2H), 6.85- (o~ 2N 6.93-6.98 (m 1 H), 7.24-7.38 (m 12H),
7.56 (s,1 H), 51 (br s, 1 H). Also prepared by a simlar nethod

usi ng the route~8hown in Schene 2 were the 5 follow ng conpounds:

Exanpl e Ngrre u?ture HNW LCMS 3 (5- (CDCI3): 2.31 (s, (Method
Met hyl ani Romes=Hg<IoRgRtyl-hydr h ethyl)-axazoh5-vikace i R =Ph

2H), 3.68 (dR°ZH)PerftyBh4ni n, di phenyl - methanol . 6.81 (s, 1 H), 7.25-
M_Yﬁb [MH#] R=H, Rd=CH3. HO ¢

mz 217 (1-3a): Ra = Ph, 7.3 m 1 OH). ]
0)~ Re Br Ho%pﬁr‘ﬁ%ﬁ@d% t?%h%"%‘goé 5§ fRpthe Rraparation ehingrmediates 2.
Yield: 0.75 g (57 %)
LC-MS (Method 4): Rt 3.47 min, m/z 265 [MH*-H,0].
10

Examples
15

N N
R‘\ﬂ)’:}"\h‘_nc — H’}J}\Nﬁ . Rg')!:(}-—\ .
O RY HO R R R . HO L0 Hd'Nh-;R
(1 {I-a) (I-b)
Scheme 5

”0 The following compounds were prepared using the route shown in Scheme 5.

Example 1

()

HO N

(5-Dimethylaminomethyl-oxazol-2-y)-diphenyl-methanol. (I-a): R R® = Ph, R®, R¢
= CHy

25  Phenylmagnesium bromide (0.75 mi of a 1M solution in THF, 0.76mmol) was added
dropwise 1o a cold (0 °C) soiution of (5-dimethylaminomethyl-oxazoi-2-yl)}-phenyl-
methanone (Intermediate 4) (0.15g, 0.65mmol) in dry THF (1.5ml). The mixture was




The foll owi ng conmpounds were prepared using the route shown in Schene
6. Exanple 4 HON O-N 15

Cycl ohexyl w(pzodt@dov]I am nonet hyl - oxazol - 2- vi ) - phenyl - mpeh&bosoo2956

(I-a): Ra, P_h, Ro = c-Hexvl. W Rd =_CH3 A sol ution of

( 5- br omoret hyl -‘oxazol - 2-yl ) - cycl ohexyl - S enyl - met hanol (I nternedi ate

20 9 3. 2q, le) . J |

di me% h§/| amg nsetﬁ';eﬁ %BQIE’E f(@b%%%#f%%'ﬁmk‘gg%&g R\éﬂlnﬁ)ﬁe %ME%QQM éoq{ﬂmﬂ
stirring forTHF.flemmaluvassadde dropwisecThemixmaststired ﬂtafl;°%i00@(§ﬁh@nd Mwasm
t enperat ur e_l_tﬁléﬂerllthm:vitﬁBQcésQ &hk. Elhﬁ\oﬁi‘aH c.gﬂdi‘@é solutidrt ﬁﬁzdﬂ%‘crﬁlxﬁ@was

di scar ded. was concentr at under red ressure and

WO 2007/ 0176%drapiet WiRRSed (50 aubibe cgmbinge ofaasicahiassuaas w%h%wtb@ae.

bet ween 0OCM @i (ﬁ§£804§ a6l tﬁ@sbwéﬁw@ﬂme@% 99@ meecruéé)bmm murﬁaﬁuoﬁ rv@am c
| ayer was dr| npound

as a solid. @"é"i\lgE H%ilré e?ujg @%07@@/1@96%{"%8@?%00"%“'@ %Wﬁs‘zgﬁ OMg'z
315 [ MH] mm.r(gpl\/mda) 50.92-1,29 (m 6H), 1.42-1.74 (m 4H).

2.10 (s, 6H), ( 4 5.90 (s, 1 H), 6.98 (s, 1
H, 7.18-7.22 (mz‘?i’dké%gi(ﬁ?)’*/" 35 Iy, $‘§nsa’91 1), 7.40-7.46 (m 2H). 10
The two enant i oneiGMSf (Method 1): Rt 5.56 min, mleOQ[MH*‘J

cycl ohexy] )((52d|723§ %@asep .t,ﬂyll fnﬁfﬁzﬁ’i %Q?tmﬂohenyl met hanol

(Exanpl e 4 rat I Tal” preparative HPLC using a
250x20 nmm chi ral pbfWMﬁ (DMSQa%);rﬁE Tﬂa&sk@d) hi4B s, 2yl BR%7 87 (19, 18)67.40 (s,

di met hyl phenﬁh)c%gg}m mmbl i zed on Spmsilica gel. The col um
was el uted w t'h et hanol i n heptane buffered with 0,1%

di et hyi ami neA gamals el i materiplavasicpBveried ta thadree bese Rupasskhgdhropgh argSEX-

mn) gave (SQCMIQPQEEMH wﬁl’éMéOFﬁk )Hnﬂﬁhé?%hﬁﬁﬂo‘nmh'(%)l’d %lve the
phenyl - met hano = c-He . R Exanpl e

5) as a Whi t%“vs'fé F‘i"’al~)’o é‘ﬁﬁ'l"éhtﬁso ' HoN© N
LC-MS (Method 1): Rt 5.68 min, m/z 309 [MH"]

'H NMR (DMSO-dg): §2.12 (s, BH), 3.47 (s, 2H), 6.98 (s, 1H), 7.02 (s, 1H)
7.22.7.34 (m, 10H).

20 Example 2

[2-(Hydroxy-diphenyl-methyl}-oxazol-5-yimethyl}-dimethyl-(3-phenoxy-propyi)-
ammonium formate. {I-b): R® = R® = Ph, R®, R? = CH;, R® = 3-Phenoxypropyl.
A solution of (5-dimethylaminomethyt-oxazol-2-yl)-diphenyl-methanol (Example 1)

25  (24mg, 0.078mmol) in acetonitrile (0.3mL) and chloroform {0.5mL) was treated with 3-
phenoxypropyl bromide (37uL, 0.23mmol) and the reaction mixture was stirred at
room temperature overnight and then at 50°C for 42h. The volatiles were evaporated
and the crude product was purified by preparative HPLC eluting with 25-75%
acetonitrile/water containing 0.1% formic acid over 30mins to give the product as a

30  colourless gum.
* Yield 24mg, 63%
LC-MS (Method 1): Rt 7.56 min m/z 443 [M*]
'H NMR (MeOD): §2.29 (m, 2H), 3.11 (s, 6H), 3.45 (m, 2H), 3.98 (t, 2H), 4.79



20 Yield: 0.73g (27% LC-MS (Method 1): At 6.50 nmin, mz 315 [MA 1H
NVR (CDCI3): 51.12-1.39 (m 7H), 1.62-1.76 (m 3H), 2.25 (s, 6H),
2.29- 2. 32wonooiotdee 3. 54 (ddAB, 2H), 3.70 (br.s, 1 H), r6T&B2(0%/002056
H, 7.24 (t, 1 H, 7.33 (t, 2H), 7.64 &g, 2H). 25 The second el uting
enantiomer (Rt 10.3 mn) ‘gave (R)-cvcl ohexvl - (5-

di met hyl ami nomi‘t h(gl 2%@8@16‘9?)(%{ prfseawé gtﬂﬁﬁ ha) ot 24-3?13@5511, ey, 7.561s, 18,
= c- Hexyl, anple 6) as Wwhite sol WO

2007/ 017669 PCT/ c%‘ébﬁ’éﬁoﬂ’i)%e 61 Exanple 61-i0.. N RN/ Yield:
1.04g (38% LC-Ms (Method 1): Rt 6.48 min, mz 315 [M#] 5 'H NI\/R

(CDCl 3): 51.10-1.39 76

.35 (m 1 Hjso Er.eﬁﬂ’e%’%@kp"%meq@d%‘b‘ f’gt"”%eigﬂ%w" |%§§ﬁert1§9%r ,e 7 24
(t, 1 H, 7.f8Bwing cathpounds:. 64 (d, 2H). Exanple 7 O N HO- 7 Br 10 O
[2-((S)-Cycl ohexVI - hydr oxy- phenyl - et hyl ) - oxazol - 5- vl et hyl | - di net hyl
-(3- phenoxy-propyi)-amoniumbromde. (l-b): R =Ph. Rb = c-Hexyl, R
Rd = CH, |Fexamis PNamexvpropyl. pSwettureion of 1H NMR LCMS
(S)-cycl oh (5= n::nlyloun nonethytgxazot=2=yt Y. f 5
(Exanpl e 5) 0.060('( 0.1 9mmol ) apd henoxypro (%)02m31d C @fgmd
mmol) in acetonitrMeﬁ’ly(aﬂ‘"B@ﬁﬂ;'lylam oril orof orm ( 3@Ebra, | ové’d Fﬁto

stand at Rl for 5 dgyssl- gjgg sol ve fay peroved 419, gie8gd,rg, Jridlgnin,

product. Pdrification was achi eved @ Chrﬁgﬁkﬁ g”_‘ﬁph%crl U}I n_?

sequential lly with pephesy-gthasol 1005t hen 20% net z21
(I-a): R%, R? = Ph, 7.36 (m, 10H). [MH*]
R° = H, R? = CHs, C

sr“ 5w YL

Ho Holy — NR T N'-H
(VI (-a) : (1)

10 Scheme§

The following compounds were prepared using the route shown in Scheme 6.

Example 4
."-.
\_/

HO N

15

Cyclohexyl-{5-dimethylaminomethyl-oxazol-2-yl)-phenyl-methanol. (l-a): B* =

Ph, R® = c-Hexyl, R®, R® = CH;,

A solution of (5-bromomethyl-oxazol-2-yl)-cyclohexyl-phenyl-methanol (Intermediate
20 9)(3.2g, 9.2mmol) in 40mL THF was treated with a 2M solution of dimethylamine in

THF (40mL, 80mmol). A suspension formed after stirring for a few minutes. The

reaction mixture was stood at room temperature overnight and then the solid was

filtered off and discarded. The filtrate was concentrated under reduced pressure and




20 Yield: 50ng (43% LC-M5 (Method 1): Rt 8.32 min, mz 449 [M 1H
NVR (CDCI3): 51.06-1.17 (m 3H), 1.23-1.36 (m 4H), 1.52-1.85 (m
3H), 2.28w &761m693H), 3.32 (s, 3H), 3.33 (s, 3H), 3. @aT(chtoocdbdese
4.04 (t, 2H), 5.23 (ddAB, 2H), 6.85 (dgp2H), 6.98 (t, 1 H, 7.20 (t,
1 H, 7.26-7.30 (m 4H), 7.55-7.58 (m gEI) 25 Exanple 8 WO

2007/ 017669 Rﬁés@%@%@&%@ﬁ@d b&&eer’n\bCN amdsat; so&lﬂn r@ﬂro@en c?rPorc]jatrret .

[ 2- ((R) - Cvcl ohexvl - hvdroxv-p | - met hyl ) - oxazol - 5-vl

- (3- phenoxy&9figpelne ‘Hﬁ%‘i’ﬂa&i%"ﬁscﬁﬂeﬁél\'a Qsxand Wa%ted%gﬁewﬁvl R,
Rd = CHs, Re@npoandhgBe@siRropvl 5 A solution of :

(R) -cycl ohexyl (%c‘dr&;%@/@ . nonet hyl oxazol - 2-yl) - phenyl - met hanol
(Exanple 6) (98 )ﬂ’)and 3- phenoxypropyl brom de (740 ny,

ﬁ 44 (rjrm)ls) in fchlG)W(Metho@]i)ﬂRtrﬂS?min,dn/a@%pmH‘qri le (1.5 nL) was
eated at 50 C fq e R nc 0 e

afford a col ourl ebﬁﬁggﬁggﬁ\goﬁigﬁ?% t 2%3 (Bhg{"w}tﬁ? @ @'Dh%/?z
et her to fur(m,dH),38.46h(s 2H)) 8190 (S,HiHY, 6186 (sptH), 7118 .22(nt AHYmMR7-7.34 (m, 2H),
chr omat ograp}wo }gszllnuél_l)ng with 2.5-25% MeOH/ DCM to afford the product
as a turbid VI'sco or1” Drying wunder vacuumat 45 C for 1-2 days
afforded a white solid. Yield: 142 ng (86% LC MS (NEthod 1): Rt 8.41

m n, 13449%'\@5 eﬁé’ﬂ{w}@ré %@é ?ﬁgs@ﬁ?ﬂw%ﬁ g‘gm t - -ynggﬁe(%gﬁ
3 61 ( dd, 2methanczh(£>@fnplezﬂ)(2 TAgyMere gppasated bwhlra preparafivriIABLC psing a6 85
(d, 2H), 6. Yokdo min dhiraipak@9IA Chlumh phlbked withGmiiade tise,54H) . 7. 55-7.58
(m 3H. Bxa cjmet%ylphenytcgrbamate) immobilized on Sum silica gel. The column was eluted with
5% eihanolhln heptane buffered with 0.1% diethylamine at 15mil/min. The first eluting
15 enantiomer (Rt 8.5 min) gave (S)-cyclohexyl-(5-dimethylaminomethyl-oxazol-2-yl}-

phenyl-methanol {l-a): R* = Ph, R" = c-Hexyl, R°, R® = CH, (Example 5) as a white

solid.
Example 5

20 Yield: 0.73g (27%)
. LC-MS (Method 1): Rt 6.50 min, m/z 315 [MH"]
'H NMR (CDCla); §1.12-1.39 (m, 7H), 1.62-1.76 (m, 3H}), 2.25 (s, 6H), 2.29-
2.32 {m, 1H), 3.54 (ddas, 2H), 3.70 (br.s, 1H), 6.84 (s, 1H), 7.24 (1, 1H), 7.33 (t, 2H),
7.64 {d, 2H).
25
The second eluting enantiomer (Rt 10.3 min) gave (R)-cvclohexyl-{S-

dimethylaminomethyl-oxazol-2-yl}-phenyl-methanof (I-a): A% = Ph, R® = c-Hexyl,
¢, R® = CH,, (Example 6) as a white solid.




HOBB ONO O/ \ SO 20

r2- ((R) - Cvcl ohexvl - hvdr oxv- phenyl - net hyl ) - oxazol - 5- vl net hvl | - di net hvl
- (3- phenoxwo guoopeEkge- anmoni um tosyl ate. (I1-b): R3 =Ph. RoTmBeddasiks
R, Rd = CH3, RO = 3-Phenoxvpropyl. Pre ed according to the nethod
used in Exanple 8 but using 3-phenoxypropyl 25 tosylate in place of
3- phenoxypro;gj,@j %@ gnde. Yield: 80%LGC M (Method 5): Rt 7.72 mn,
mz 449 [IVH + 07/ 017669 PCT/ GB2006/ 002956 63 1H NWVR ( DMBO- de):
80.961.25(m 1.54-1.71 (m 4H), 2.18-2.27 (m 3H), 2.28 (s,
3H), 3.03 (s, 3 3.04 (s, 3H), 3.33-3.39 (m 2H), 3.99 (t, 21-1),
4.76 (s, 2H),,610 (s, 1 H, 6.92 (d, 2H+ 6.96 (t, 1 H, 7.11 (d,

2H), 7.22 (t, #Y31 (dt, 4H), 7.45-7.49 (m 4H), 7.54 (s, 1 H.
5 Exanpl e 10 . GyNFO O HO O
r2-((R)-Cycl ok | - hydraxy - phenyl - met hyl ) - oxazol - 5-yl met hyl ) - di net hyl

- (3 phenoxv- propyl)-amontum (2Z)-3-carboxy-acrylate (I-b): R =Ph Rb

= c-Hexyl, 10 R, = ofR = 3-Phenoxvpropyl. A m xture or
silver(l) oxide (EE% 04&%’6 ) and

[(R)-2-(cycl ohexyLGWfMeztpeqm)eﬁaywa min, m/z 315 [MH"]

brom de (Exanpl o TBNHFRDCH! S0 sol(h, P TREIL R AR by, S8 GHT 2 20-

stirred at R2-36dm, 8Hh 3.5¥HHeki 2H)adi70 (§rEg 1HNG,84ds,50) @4 §t, d)s 7 38dpaH}, o

t he reacti on-,rgh atg,.g1 yfoI | owed by MeCH (10 nL). The 15 suspension
ou

was stirred vigor at RT for 1 h, then filtered over Celite and
| yophilised to afford the title conpound as a white solid. Yield:

97% LC- M5 (Mekdiasle): Rt 7.92 nin, mz 449 [M 1H NMVR (CDCl 3):
51. 05- 1. 42 (_dmiiw 7H), 1.59-1.72 (m 3H), 2.23-2.33 (m 3H),

A%y
e

[2-((S)-Cyclohexyl-hydroxy-phenyl-methyl}-oxazol-5-yImethyl]-dimethyi-(3-

10

phenoxy-propyl)-ammonium bromide. (I-b): B® =Ph, R® = e-Hexyl, R%, R® = CH,,
R° = 3-Phenoxypropyl.
A solution of (S)-cyclohexyl-{5-dimethylaminomethyloxazol-2-yl)-phenyl-methanoi

15 (Exampte 5) (0.060g, 0.18mmol} and 3-phenoxypropyl bromide {0.215g, 1mmal) in
acetonitrile (1.33ml} and chloroform (2ml) was allowed to stand at RT for 5 days. The
solvent was removed to give the crude product. Purification was achieved by column

chromatography eluting sequentially with DCM, 2.5%, 5%, 10% then 20% methanol in
DCM..
20 Yield: 50mg (43%)

LC-MS (Method 1): Rt 8.32 min, m/z 449 [M"]

'H NMR (CDCly): §1.06-1.17 (m, 3H), 1.23-1.36 {m, 4H), 1.52-1.85 (m, 3H),
2.28-2.35 (m, 3H), 3.32 (s, 3H), 3.33 (s, 3H), 3.63 (dd, 2H), 4.04 (t, 2H), 5.23 (ddag,
2H), 6.85 (d, 2H), 6.98 (1, 1 H), 7.20 (t, TH), 7.26-7.30 {m, 4H), 7.55-7.58 (m, 3H).

25

Example 8



20 3.13 (s, 6H), 3.53 (m 2H), 4.00 (m 2H), 4.89 (ddAB, 2H), 6.20
(s, 2H, 6.83 (d, 2H, 6.96 (t, I H, 7.19 (t, 1 H, 7.25-7.30 (m
4H), 7.47 w0 20b7bdr6e97- S5 (d, 2H). Exanple 11 Prepared agee@fdh0@/bDss
the net hod used in Exanple 10 but using_ guccinic acid in 25 place of.
mal ei ¢ acid was: WO 2007/017669 PCT/ GB2 /002956 64 N\~+ OO
HO"'" 0 HO-O 0 j2-((R_

Cvcl ohexvl - h pl%rret hyl ) - oxazol - 5- vl net hvi | - di net hvl - ( 3-
phenoxy- prop - car boxv propi onate. (l-b): Ra =Ph, Rb =

c- HexyL, R, 1 BH henoxypr opyl 5 Yield: 97% LC M5
(Method 5): Rt 7 'HNIVR(CDCIS) 51.03-1.35 (m
6H), 1.42-1.45 ( H) 59- 2.22-2.33 (m 3H), 2.46

(s, 4H), 3.14 (s,6H), 352(m 2 400(m oH), 4.93 (dd,B, 2H),
6.84 (d, 2H), 697 (1. 1 H. 28730 (m 4K 748
‘BHCvclohexuls d dexazol-5yimathylrdi J p

(s, 1 H, 7.
met hod used [Re
mal ei ¢ aci d

f2-((R) - Cvcl M&Smmmbhenyl met hyl ) - oxazol - 5- vl nmet hvi | - di et hvl
- (3- phenoxyarorEgh ot (ﬁ%%ﬁé&}«l((ﬁhkﬁeﬂ%@drﬁlﬁ%etﬁylbﬁﬁb@%mﬁ&@l -RiBfHaRol

g{ll elsz g g%_l?Example 6) (98 mg, O. 3¥ mg) and S-phenoxypropyl Igromide: (740%9?”&%%%& in
chloroform (1.5 mi) and acetonitrile (1.5 mL) was heated at 50 °C for 22 h. The RM
was concentrated to dryness to afford a colourless viscous oil, which was triturated
with diethyl ether to furnish a white gum. This was purified by column chromatography

10 eluting with 2.5-25% MeOH/DCM to afford the product as a turbid viscous oil. Drying
under vacuum at 45 °C for 1-2 days afforded a white solid.
Yield: 142 mg (86%)
LC-MS (Method 1): R; 8.41 min, m/z 449 [MH"]
'H NMR (CDCl): §1.06-1.16 {m, 3H), 1.21-1.37 (m, 4H), 1.59-1.74 (m, 3H),
15 2.32 (m, 3H), 3.32 (s, 3H), 3.33 (s, 3H), 3.61 {dd, 2H), 4.03 {, 2H), 4.14 (br.s, 1H),
5.20 (ddas, 2H), 6.85 (d, 2H), 6.98 {t, 1 H), 7.19 (t, 1H), 7.26-7.30 (m, 4H), 7.55-7.58

{m, 3H).

Example 9

20

phenoxy-propyl)-ammonium togylate. (I-b): R* =Ph, R" = c-Hexvl, R%, R® = CH;, R®
= 3-Phenoxypropyi.
Prepared according to the method used in Example 8 but using 3-phenoxypropy
25 tosylaté in place of 3-phenoxypropyl bromide.
Yield: 80%
LC-MS (Method 5): Ry 7.72 min, m/z 449 [MH}*.




20 LC-MS (Method 5): Rt 7.90 nmin, mz 449 [Mf] ' H NVR (CDCI 3):
51.02-1.34 (m 6H), 1.38-1.47 (m 1 H), 1.58-1.72 (m 3H), 2.17-2.35
(m 3H), 2y@P0d746i6dom 2H), 3.09 (br.s, 6H), 3.44 (br. s pchdB2006/002956
3.98-4.10 (m  3H), 4.85 (br.s, 2H), 6.84 (d, 2H), 6.96 (t, | H),
7.18 (t, 1 H), 7.25-7.29 (m 4H), 7.47 (8, 1 H), 7.54 (d, 2H) 25 WO

2007/ 017669 PCT/ / . | 81

Cyci ohexyl - (5- {(%ﬁﬁgﬁ @%ﬁ@io@g "r'o%%)&g §5£191h¢h4|—|§_‘% azcﬁr'zl?(gl Vi)
- phenyl - rret&HirRJEB (t{. BHM)3.03(s, SH)PA.04 I 3H),3.383.50 (m2H), &83 (t, &), 4.76 (s,
3- Phenoxvpr t

(5- br ononet hy oxa "-]h)éel’g’r dgélg gﬁgt 'h7e1n1 d 2H r?éqr?o( t-ll)n?t%1r o |I-I te
9) (102 mT@DSS(WnﬂH) (ﬁae"tlﬂyl 3- phenoxy propyl am ne (57 ny, 0.34
mol ), and diisopropylethylamne (65 pL, 0.37 mmol) in THE (2 m -)
wsa stirred at RT for 1.75 h. The reaction mxture was treated with
sat. sodi umBE@mRgEh carbonate solution (aq) and the organic phase
was separated._The aqueous | ayer was extracted wwth DCM 1o The
conbi ned orgghi‘'®y | ayers were washed with brine, dried (Na2SO4),

[ ; atgd to dryness to afford a pale brown oil.

Purification hyoge NE.grat 0§ over silica gel using a

gradi ent of 25,34 acet ate/ s eluent provided the title
conmpound as a urless oil. Yiel d¥60% 15 LC-M5 (Method 1): Rt 8.61
mn, mz 435 | "H NMVR ( 3)- 61.09-1.39 (m 7H),1.61-1.74 (m
3H), 1.96 (p, 2H), 2.3% 4H), 2.53 (t, 2H), 3.67 (s, 3H),
3.99 (t, 2H), 6.83 (s, 1 , 6.89 (d, 2H), 6.94 (t, 1 H, 7.20-7.33

(m | 5;') |7 (q&gﬂ({g LC\veidhexyPh e bRedyi-ndiRyli-BRa N8 ot l&nméth 1-(3-
CyCIl ohex - - phenoxy-pr op - th -
OE(laZOI 2yy|) SHAXVAPIORM s ammoniym 4- m _"1 £8h. R R = g-Hexvl

simlar way RORt LEIe, ROE 3 i r& utlng wth 10%EtO—Vheptane+
O o ot L S o e f&iw! o B P oot bl S5
am nol - met hythdthyxazabl-2ymetipt]eimpdthyies-hberaixy-ptopyl)-ammroniuphbromiide- Example
c-Hexyl. R -8) (265 mg, 0.500 mmol) in water {10 mL} was stirred at RT for 5 h. Maleic acid (58
mg, 0.50 mmol) was added to the reaction mixture, followed by MeOH (10 mL). The
15 suspension was stirred vigorously at RT for 1 h, then filtered over Celite and
lyophilised to afford the fitle compound as a white solid.
Yield: 97%
LC-MS (Method 5): Rt 7.92 min, m/z 449 [M*]
'H NMR (CDCls): §1.05-1.42 (m, 7H), 1.59-1.72 (m, 3H), 2.23-2.33 (m, 3H),
20 3.13 (s, 6H), 3.53 (m, 2H), 4.00 (m, 2H), 4.89 (ddag, 2H), 6.20 (s, 2H), 6.83 (d, 2H),
6.96 (1, 1H), 7.19 (t, 1H), 7.25-7.30 (m, 4H), 7.47 (s, 1H), 7.55 (d, 2H).

Example 11
Prepared according o the method used in Example 10 but using succinic acid in

25  place of maleic acid was:



CH3 Rd = 3-Phenoxvpropvl. ON\ HOO 0-0 LC-MS (Method 1): R 8.44
mn, mz 435 [M4] '"H NWR (CDCI 3): 81.09-1.39 (m 7H),1.61-1.74 (m
3H), 1.96 @o208tA1766d- 27 WO 2007/ 017669 PCT/ GB2006/ 00295pcT/dB2206802964M
4H), 2.53 (t, 2H), 3.67 (s, 3H), 3.99(E 2H), 6.83 (s, 1 H), 6.89
(d, 2H), 6.94 (t, 1 H), 7.20-7.33 (m % 7.63 (d, 2H). Exanple
15 5 The second el uting enantionmer (Rt 10.9 mn) gave

(R) - Cycl ohexvf - 8- ( (et hyl - ( 3-

phenoxy- pr ope€ ' |hyI) oxazol - 2-yl ) - phenyl -nmet hanol . (1-a):
Re. = Ph, Rb ol |\ Phenoxypropvl O HO OO 10

LC- VB ( Met hod Rt08 N \’[M-H] "H NVR (CDCl 3) :
81.09-1.39 (m : 161174(m , 1.96 (p, 2H), 2.27- 2.33 (m
4H), 2.53 (t, 2H 3.67 6s, 3H), 3.99 (t, , 6.83 (s, 1 H, 6.89
(d, 2H), 6.94 (t, 1 H,6Jl7.20-7983 (m 5H) 7 63 (d, 2H). 15 The
foll ow ng exanpl e comir@m re prepared in a simlar manner, using
the route shown in Schenme 3. OExa- Nane Structure 1H NVR LCI\/IS npl e

16 Cycl ohexyl 5 1 (CDC 3) 81. 05- I\/Et hod 3 ka yI
1. 42 (m 7HI2 -QxazoHr

2.20mn, p

Ph, Rb =1 . ,

2H), 6.85 ( - , 7.31- 737(m 2H)
5 Yleld:97%

L.C-MS (Method 5): Rt 7.90 min, m/z 449 [M*]
H NMR (CDCly): 61.03-1.35 (m, 6H), 1.42-1.45 (m, 1H), 1.59-1.73 (m, 3H),
2.22-2.33 (m, 3H), 2.46 (s, 4H), 3.14 (s, 6H), 3.52 (m, 2H}, 4.00 (m, 2H), 4.93 (ddas,
2H}, 6.84 (d, 2H), 6.97 (t, 1H), 7.19 (&, 1H), 7.26-7.30 (m, 4H), 7.48 (s, 1H), 7.55 (d,
10 2H)

Example 12
Prepared according to the method used in Example 10 but using (S) -malic acid in

place: of maleic acid was

15
-{{R)-Cyclohexyl-hydroxy-phenyl-methyl}-oxazol-5-yimethyl}-dimethyi-(3-

phenoxy-propyvl}-ammonium (S)-3-carboxy-2-hydroxy-propionate. (I-b): R® =Ph,
R® = c-Hexyl, R, RY = CH;, R® = 3-Phenoxypropyl

Yield: 89% ‘

20 LC-MS (Method 5): Rt 7.90 min, m/z 449 [M"]

'H NMR (CDCla): §1.02-1.34 (m, 8H), 1.38-1.47 (m, 1H), 1.58-1.72 (m, 3H),
2.17-2.35 (m, 3H), 2.60-2.71 (m, 2H), 3.09 (br.s, 6H), 3.44 (br.s, 2H), 3.98-4.10 (m,
3H), 4.85 (br.s, 2H), 6.84 (d, 2H), 6.96 (1, 1H), 7.18 (t, 1H), 7.26-7.29 (m, 4H), 7.47 (s,
1H), 7.54 (d, 2H).




7.60-7.66 (m 2H). WD 2007/017669 PCT/ GB2006/ 002956 67 17

Cycl opentyl -(5- , - (CDC13): 51.14- (Method 2): dinethyl am noneth Ho
[ N1.76 (Qb200e1758 2.1 mn, yl-oxazol-2-yl)- o~ 2.25pCokB2606/00296&

301 phenyl-nethanol. 2.95-3.07 (1 H, [ ] (1-a): Re = Ph, Ro = m,
3.46-3.60 c-Pentyl, R=Rd = (2H, 2xd), 3.72 CH3 (1 H, bs), 6.84 (1
H s), 7.19-gfaffed H M, 7.28-7.36 (2H, m, 7.59-7.65 (2H, m.

18 Cycl opentyr-(o- (CDCI 3): 61.14- (Method 2): dinethylam nometh Ho
/ N1.76 (9H,mN, Al—<2. 1 mn, vyl-oxazol-2-yl)- Qo!! [/ 2.25 (6H, s),
mz 301 phe et [jan - ~J -N\ 2.95-3.07 (1 H [MF] first eluting

m, 3.46-3.60 afit 1@mer N(d-a): (2H, 2xd), 3.72 Ra = Ph, Ro = c- (1
H, bs), 6.84 , RZRA=(1H s), 7.19- CH3 7.28 (1 H m,
7.28-7.36 (2H, 7.59-7.65 dz . 19 Cycl opentyl -(5- (CDC 3):
61.14- (Method 2 Rt 2.1 mn, §ingthylam nonmeth Ho~ / N 1.76 (9H,
m, yl-oxazol-2-yl)- o~ 2.25 (6H, s), mz 301 phenyl-nethanol -
2.95-3. 07 (1cytiohédyid5- 3qihehb, -aniselaméifivl}-oxazol-2-yl)-phenyl-

methanol. (I-a): R = Ph. R" = c-Hexyl, R® = CH,, R® = 3-Phenoxypropyl

5 A mixture of (5-bromomethyl-oxazol-2-yl)-cyclohexyl-phenyl-methanol (Intermediate 9)
(102 mg, 0.286 mmol), N-methyl-3-phenoxy-propylamine (57 mg, 0.34 mmoi), and
diisopropylethylamine (65 pL, 0.37 mmol) in THF (2 mL) wsa stirred at RT for 1.75 h.
The reaction mixture was treated with sat. sodium hydrogen carbonate solution (aq)
and the organic phase was separated. The aqueous layer was exiracted with DCM.

10 The combined organic layers were washed with brine, dried (Na,SO4), filtered, and
concentrated to dryness to afford a pale brown oil. Purification by column

chromatography over silica gel using a gradient of 25-30% ethyl acetate/DCM as
eluent provided the title compound as a colourless oil.
Yield: 60% |
15 ~ LC-MS (Method 1): Rt 8.61 min, m/z 435 [M*]
1H NMR (CDCly): §1.09-1.39 (m, 7H), 1.61-1.74 (m, 3H), 1.96 (p, 2H), 2.27-
2.33 (m, 4H), 2.53 (t, 2H), 3.67 (s, 3H), 3.99 (t, 2H), 6.83 (é, 1H), 6.89 (d, 2H), 6.94 (t,
1H), 7.20-7.33 (m, 5H), 7.63 {(d, 2H).

20 Example 14
The two enantiomers of cyclohexyl-(5-{[methyl-(3-phenoxy-propyl}-amino]-methyl}-
oxazol-2-yl)-phenyl-meihanot (Example 13,) were separated in a similar way to those
of Example 4 eluting with 10% EtOH/heptane + 0.1% diethylamine. The first eluting
enantiomer (Rt 8.3 min) gave (S)-Cyclohexyl-(5-{[methyl-(3-phenoxy-propyl)-

l-a): R*, = Ph, R® = c-Hexyl, R® =

henyl-methanol.

25
CH;. R® = 3-Phenoxypropyl.

0D

O

HO™: ,N\
@ 0

LC-MS (Method 1): Rt 8.44 min, m/z 435 [MH"]

114 NMR (CDCls): §1.09-1.39 (m, 7H), 1.61-1.74 (m, 3H), 1.96 (p, 2H), 2.27-



enant i omer (1-a-): (2H, 2xd), 3.72 Ra = PH, Ro =c- (1 H, bs), 6.84

Pentyl, Re = Rd = (1 H s), 7.19- CH3 7.28 (1 H, m), 7.28-7.36 (2H,
m, 7. 59- 7“ﬁ5zooffaj7kgﬁgrr) WO 2007/ 017669 PCT/ GB2006/ 00295@cTfiB2868/002956
Cycl ohexyl - phenyl - - (CDC13): 51.04- (Mpthod 2): 1, (5-piperidin-I-

Ho N 1.50 (10H m, R 2.21 and yl met hyl - oxazol -2- o- .~ 1.50-1.85
(6H, 2.35n | ) h,
SR L ™ 4)"82?5]% |\7H9 Q&H),I:YQQItJZI-Q 8@3%3 ﬁﬁ%rdgggéw%gad’
Pi peri di nyl 11, 820(7133{m,&H), 76 @2“28 (LH nm, 7 28-7.37 (2H, m,
7.60- 7.67 (2H, n). 21 Cycl ohexyl -phenyl- (CDClI 3): 51.04- (Method 2):
(5 piperidin-1- Ho N 1.50 (10H m, R 2.21 and vyl nethyl-oxazol-2- O
o~ 1.50-1.85xample1® 35nin,  yl)-nmethanol - first m), 2.23-2.51 mz

355 el Wi mphesRBhd emﬁﬁ? erﬁaﬁiubmaa (H’B159—m1[1)\@iv]e w
‘;’ Zg (73;8 (28) A5 Sl ;. ‘meth 82 Adbhers |. RY|_ pp. R

/-1re /) |
Cycl ohexyl ,phq-_mh&r |:(° Qh"_ﬁlPl%owmd 2):  (5-pi per| din-1- Ho ?
" 1.50(10H m, .21 and

10 LC-MS (Method 1): Rt 8.51 min, m/z 435 [MH']
'H NMR (CDCls): §1.09-1.39 {m, 7H), 1.81-1.74 (m, 3H), 1.96 (p, 2H), 2.27-
2.33 (m, 4H), 2,53 (t, 2H), 3.67 (s, 3H), 3.99 (1, 2H), 6.83 (s, 1H), 6.89 (d, 2H), 6.94 (1,
1H), 7.20-7.33 (m, 5H), 7.63 (d, 2H).

15  The following example compounds were prepared in a similar manner, using the route
shown in Scheme 3.

Exa- | Name Structure 'H NMR LCMS
mple
16 | Cyclohexyl-(5- (CDCly): 61.05- | (Method 3):
methylaminomethyl Ho N 1.42 (m, 7H), Rt2.13 and
—oxazol-2-yl)- Q%H 167181 (m, |2-20min,
phenyl-methanol. AN 3H),2.31 (m, | m/z 301
(1-a): R*=Ph, R°= 1H), 2.42 (s, [MH*]
c-Hexyl, R° = CHg, 3H), 8.30 (4,
Ri=H 2H), 6.85 (s,
1H), 7.21-7.27
{m, 1H), 7.31-
7.37 {m, 2H),
7.60-7.66 (m,
2H).




yl met hyl - oxazol -2- o 1.50-1.85 (6H, 2.35mn, yl)-nmethanol - N'D
m, 2.23-2.51 mz 355 second eluting (5H m),3.54- [ MF]
enanti oner wd dpaizeed 70 (3H, 2XS), Ra = Ph, Rb = c- 6. S%C(rk;ﬂioosﬁ)bwse
Hexyl, R=Rd =5 7.19-7.28 (1 H Pigeridinyl m, 7.28-7.37 (2H, m,
7.60- 7. 67 (2H rr) V\D 2007/017669 CT/ GB2006/ 002956 69 23
Cycl oh = §rs S 04—(Method—2)—<5- R 2 |
1.44 (4§ )7 m?ﬁé&ﬂef%g and @ hyl - oxazol - 2- oN J( T 61 H (Meth .2)'
1,98m 1), | Yimedwiemieameto]- My, 2.23-2.37 nlz 541176qu Rt 2. 1gin,
(T H m, 2 ?Q)_XQ ). Hexy d = 2. 64 (4H, F )O|Id 2 304
3.65 (1 H ), 3.72°(2H, %)% dH s), 7. 20- 17H, .
7.28-7]36 |[Phenyhpethanglo. (766 (2H m). 24 cyclohexﬁgqo& A, 1] MHT
(CDba 3): 51 943 ﬁwgphquz : (5-pyrrolidin-1- No Nr;r)Jg%(s% m, R
1.84 and y Kl gx zol 42- o~ 1.50-1.86 (6H, 1.98 _) met hanol
- firstf m, 341 eluting enantioner. @'iil-i"d 2. 50-
[MH  (1-a) cﬂg = Ph, Ro § 2.64 (4H, m), c-Hexyl, |RiR, @()1,5:343 69 (2H,
s), Pyrrol|dinyl 3.91 (1jH, bs),6.85 (1 H, s), (1H, 8), 7.19-
7.28 (1H, m),
7.28-7.36 (2H,
m), 7.59-7.65
(2H, m).
18 | Cyclopentyl-(5- (CDCLy): 61.14- | (Method 2):
dimethylaminometh HQ(N 1.76 (9H, m), Rt 2.1min,
yl-oxazol-2-yl)- O ;{ , 2.25 (6H, s), m/z 301
phenyl-methanol — N 2.95-3.07 (1H, | [MH]
first eluting m), 3.46-3.60
enantiomer (1-a): (2H, 2xd), 3.72
R® = Ph, RP =¢- (1H, bs), 6.84
Pentyl, R° = (1H, s), 7.19-
CHs 7.28 (1H, m),
7.28-7.36 (2H,
m), 7.59-7.65
(2H, m).
19 | Cyclopentyl-(5- (CDCly): 61.14- | (Method 2):
dimethylaminometh |~ 1.76 (9H, m), Rt 2.1min,
yl-oxazol-2-yl)- ‘;_Z, ; 2.25 (6H, s), m/z 301
phenyl-methanol — AN 2.95-3.07 (1H, | [MH']
second elufing m), 3.46-3.60
enantiomer (1-a): {(2H, 2xd), 3.72
R®=Ph, R° = ¢- (1H, bs), 6.84
Pentyl, R = (1H, s}, 7.19-
CHa 7.28 (1H, m),
7.28-7.36 (2H,
m), 7.59-7.65
(2H, m).




7.20-7.28 (1 H m, 7.28-7.36 (2H, m, 7.59- 7.66 (2H m. 25
Cycl ohexyl - phenyl - (CDCI 3): 51.04- (Method 2): (5-pyrrolidin-I N
1.44 (8H, Ko 20th0ted4 and yl net hyl -oxazol -2- He o~ 1. 5@ctidiRods@biose
1.98min, yl)-methanol - Nm, 2.2348 37 mz 341 second eluting (1
H m, 2.50- [MN enantioner. (1-a): 2.64 (4H m, Re = Ph, Rb = c-
7 207 b a3 TR T f 017665 POT) Cor006| LaaaRs ) 10K IMetiod 2
(2H, m} 7. 6§P*Pn%6'" 102H M) 263( 5 (4- Phenoxy- 1-. [ &B8e{19H, rrg,l g52.21 and
( Met hod 12 ;| virhé@RyliostaZbl-2- ‘ %/ 1 2\217. 8|9m_ g 1. 5g -1.85 (6H 2.35min,
%'1”?; ,hyz? 72%[3’@14"9‘6@10&4?1%} 2( 1- a)2§ Ra O 2H) , y3]. 65 FFE 4.7 251 FH“/ZQ%:
Rd 2H), | 4. 17-e.B8n, RE=do-Phefoxy- (m 2H), 6.87 (d, | (sHpemiaBnH, |IM]
T 36, (Mt nqdy RS ke nyi 1) Ho (Lrs iy, L 44 SRS WSS S
oxazol - R-yl H-Pieeridingl 66 (7H m), mz 377 cycl opent {6.88l{Ehyd)- 2.]24
(3H s)} (Mf] 7.19-7.28 (1H,

m), 7.28-7.37

(2H, m), 7.60-

7.67 (2H, m).

21 Cyclohexyl-phenyl- (CDCls): §1.04- | (Method 2):
(5-piperidin-1- HQ(N 150 (10H,m), |Rt2.21and |
yimethyl-oxazol-2- O 5% O 1.50-1.85 (6H, | 2.35min,
yl)-methanol — first N m), 2.23-251 | miz355
eluting enantiomer. (5H, m),3.54- [MH?]
(1-a)y: R*=Ph, R’ = 3.70 (3H, 2xs),
c-Hexyl, R®=R% = 6.82 (1H, s),

Piperidinyi 7.19-7.28 (1H,
m), 7.28-7.37
(2H, m), 7.60-
7.67 (2H, m).

22 Cyclohexyl-phenyl- (CDCly): §1.04- | (Method 2):
(5-piperidin-1- wol 1.50 (10H,m), Bt 2.21 and
yimethyl-oxazol-2- ;% 1.50-1.85 (6H, | 2.35min,
yl)-methano! — ”O m), 2.23-251 | m/z355
second eluting (5H, m),3.54- [MH']
enantiomer. (1-a): 3.70 (3H, 2xs),

R®=Ph, R®=c- 6.82 (1H, s),

Hexyl, R®= R = 7.19-7.28 (1H,

Piperidinyl m), 7.28-7.37
(2H, m), 7.60-
7.67 (2H, m),




met hanol. (l1-a): Ra 3.02 (1 H m, = Ph, Ro = c-Pentyl, 3.49 (2H, s),
R=CH3, Rd =3.64 (2H, s), Benzyl 3.69 (1 H s), 6.84 (1 H, s),
7.24-7. 35 @ddhoor76697- 65 (2H, m. 28 {5-[(r3enzyl - met hypcr/dibiaiadotha)
5 (Method 1): Rt 7.54min, amno)-nmetéayl]- Ho. ~ " 1.19, (1 H m,
oxazol-2-yl}l- o/ 1.37 (2H m, mz 377 cyclopentyl-phenyl- [NVH]

1.51 (3H23n)| Cydaheariwhenyls¢copt=l. 63 (2H, n), el ut[i(CDCRp PG40 MEMethod 2);
2.08 (3H s)l(s . +Ra =|Ph, =2.94 (LH m, |.cPentyl, R=

CHs, 3.‘T1 (2|4,5F(3%'§%":1 Rd 2. 7Hz), 3.58 (2H,1"E‘!)D(,%p'5¥‘gg it 1.84 and
s), 7.0 VO [atoethgrresd-2ocy/ /00@56 71 (1 H|1i0-1.86%H, | %8Bmin,
m, 7.31 (4R)-Mtharol4§-a){ 2H .2 - [ (Benzyl - net hyl,- O

(Met hod] 1) : r?é:m'g S"j‘é‘?ﬁ% [-"Ho / N> 1.19, (1 H ), 252 n,d'ﬁ)23§1
oxazol - 2-yIl }-REPR 3% (24 m), mz 377 cycl opent|IHghes0- N [MH']
1.51 (3H, m|H&WHRF = Rt hanol - first 1.63 (2H m, 2%4%141'__"[1‘%?{)

enant i ofer . %y?r%liéiﬁyl 3H), I(l-a): Ra = Ph, Rb = 2. %.6 1(1H,’s), ,
372 (2H, s),
6.85 (1H, s),
7.20-7.28 (1H,
m), 7.28-7.36
(2H, m), 7.59-

7.66 (2H,m).

[da
<

(5-pyrrolidin-1- 1.44 (8H, m), Rt 1.84 and

ylmethyl-oxazol-2- O 0_% D - [ 1.50-1.86 (6H, | 1.98min,
N

yi}-methanol — first m), 2.23-2.37 m/z 341

24 | Gyciohexyl-phenyi- Qr (CDCly): §1.04- | (Method 2):
[s)

eluting enantiomer. (1H, m), 2.50- | [MH*]
(1-ay: R*=Ph,R° = 2.64 (4H, m),
c-Hexyl, R° =R = _ 3.69 (2H, s),
Pyrrolidinyl 3.91 (1H,
bs),6.85 (1H, s),
7.20-7.28 (1H,
m), 7.28-7.36
{2H, m}, 7.59-
7.66 (2H,m).

25 | Cyclohexyl-phenyl- (CDCly): 61.04- | (Method 2):
(5-pyrrolidin-1- §YN 1.44 (8H, m), Rt 1.84 and
ylmethyl-oxazol-2- c’)jk 1.50-1.86 (6H, | 1.98min,
yl)}-methanol — 0D m),2.23-2.87 | miz341
second eluting (1H, m), 2.50- | (MH’]
enantiomer. (1-a): 2.64 {(4H, m),

R® = Ph, R®=c- 3.67-3.77 (3H,
Hexyl, R°=R%= 2xs), 6.85 (1H,
Pyrrolidinyl 8), 7.20-7.28

(1H, m), 7.28-




c-Pentyl, R=CH3, 3.41 (2H, d, J = Rd = Benzyl 2.8Hz), 3.58 (2H,
s), 5.99 (1 H s), 7.02 (1H s), 7.23, (4H m, 7.32 (4H m,
7.46 (21- o B0 2- (1, 1- Di phenyl - / \ (CDCI3) 82. 17 pchirirbasbiobloss
et hyl )-oxazol -5- - N1 (s, 31-1), 2.2%ko(s, Rt 6.57mn,
ylmethyl]-dinethyl- 6H). 3.51 (s, mz 307 amne. (l-j): Ra = Ro "-
21i), 6/ 91 (s, [Mt+] =Phl R=Rd=R9 1H),7.15(m = 6@, my. 21- 7. 32
(m 6H)} 31|[2-((S)-Cyclohexyl- [/ \ (CDCI3) 61.01- &% d 1):
hydr oxy} pher\yl --HOS-(N 1.30 (m 7H), Rt 8.05m n, - oxazgl - 5-
1.65 (m 3141), mz 419 y[ net hyl ] -di methyl - Br 2. n'r) 2H) , [tM+]-
phenet hydg 375 8-Phenok amoDLUTT 37327 (S, 3H)—1 (MEWRod 1)
5 33 (9o BHy Ot ﬁenRgl) ct Hekyll, 3.66 (m 21-1), B8] (Mod 1
5.21 (dd, 2H)°‘pe"Q'“F5henet hy -4-32 (m WD 2007/ 0(11‘78619).1 97 Rt 7.89min,
PCT/ GB2006/ 0926 ezl 32 [2 (R Yl d 4d1
(CDCl 3)} 61. ( H\"/szod 1): - Rhe - N\ I% Rt
7.93mn,  modhdl ‘azol -5 HO N 1. 66™m . omz (m.QH) 271" | MY
yl m Jt hyl ] - dimetitdnet. (1-a): R2. BO (br s, 1 H, [M1 phengs b s.é@E2|(br s,
2
. =R"=Ph, R°= R 2H), 4.17-4.33
= 4-Phenoxy- (m, 2H), 6.87 (d,
piperidinyl 2H), 6.93 (t, 2H),
7.24-7.38 (m,
12H).

27 | {5](Benzyl-methyl- (CDCly) § 1.36, | (Method 4)
amino}-methyl}- Ho N (1H, m), 1.44- Rt 2.63 min,
oxazol-2-yl}- ;_z. , 1.66 (7H, m), | m/z377
gyclopentyl-phenyl- N\_Q 2.24 (3H, s), {MH"]
methanol. (I-a); R? 3.02 (1H, m),
= Ph, R® = ¢-Pentyl, 3.49 (2H, s),

R°=CHs; R"= 3.64 (2H, s},

Benzyl 3.69 (1H, s),
6.84 (1H, s),
7.24-7.35 (8H,
m), 7.65 (2H,
m).

28 | {56-[{Benzyl-methyl- (DMSO-dg) & (Method 1):
amino)-methyl}- HoX | 1.19, (1H, m), Rt 7.54min,
oxazol-2-yl}- c’,% ; 1.37 (2H, m), mfz 377
cyclopentyl-phenyl- N\_@ 1.51 (3H, m), MH"]
methanol - second 1.63 (2H, m),
eluting enantiomer. 2.08 (3H, s),

(-a): R*=Ph, R® = 2.94 (1H, m),
c-Pentyl, R® = CHj, 3.41 (2H,d, J=
= Benzyl 2.7Hz), 3.58

(2H, s), 5.99
(1H, ), 7.02




ammoni um 3.32 (br s, 6H), bromde. (I-b): Re 3.67 (br s, 2H), =Ph,
Rb = c-Hexyl, 5.21 (br dd, 2H, Rc, Rd = CH3, R=7.16-7.32 (m
2- Phenet hyw@tdp7/0i76683 (m  3H). 33 [2-((R)-Cycl ohexyl - Bor/dBioddiooz9se
(MeOD):51.04- (Method 1): hydroxy-phemyl- 1.40 (m 6H), R 8.12m n,
met hyl )-oxazol -5- 1.52-1.81 (m mz 397 ylnethyl]-dinethyl- 1 OCH),
2.41 (m| [MHL (4-nethyl-pegnt-3- 1H), 2.49-2.59 enyih,symdhiun}. (m
2H), 3.06 (s} bromde. (I-B): Rfl 3H), 3.07 (s, =RFhyy RF)TBCI Hekyl ,
3H), 3.17 (dt, R Rd = CH}, R = 2H), .4.72 (s, 4-NethylZpént-3} 2H),
4.99 (m | | H), 7.22-7.28 (m 1 H), 7.29- 7.36¢ ¢hgmpays
7.48-7.5%4 ( 3H). 34 [2- (R) Q/cl ohexyl - / (CDCl :ZQH%) 07- (Mgt hod
1): hy nvi- . + -~ 36 (m 8H) Rt 8 : "
met hyl ) - '[@enavlﬂnq}hxﬂg-l. (m mz 461 vyl netrwf}ﬂspzdew 3- | @fethod 1):
3H), 2.29 ( ar(uNb) methi-dr o4 1 3.04 (t, 2H), be¢Rzef gﬁ-ﬁ’ih) 91t7.29min,
3.16 (t] 2H), gy - di netfhyP=3M32 (s, 3H), arrrmr‘n um }-zl)g77
bromi de] ( -b‘ixaz?i“ 2007 CT/ GB2006/ 002956 ! PP?L T
c- Hexyl | 3. GlcythperdiPphenyl- N 1.51 (8H, m), (MH*]
methanol — first 1.63 (2H, m),
eluting enantiomer. 2,08 (s, 3H),
(-a): R*=Ph, R° = 2.94 (1H, m),
¢c-Pentyl, R° = CHj, 341(2H,4d,J=
R = Benzyl 2.8Hz), 3.58
(2H, s), 5.99
(iH, s), 7.02
(1H, s), 7.23,
(4H, m), 7.32
(4H, m), 7.46
(2H, m).

30 | [2-(1,1-Diphenyl- Q (CDClz) 2.7 | (Method 1):
ethyl)-oxazol-5- }‘]\/g‘ (s, 3H), 2.21 (s, | Rt 6.57min,
yimethyl]-dimethyl- @ ° ~ 6H), 3.51 (s, m/z 307
amine. {I-): R = R 2H), 6.91 (s, (MH']
=Ph,R°=R?=RY 1H), 7.15 (m,
=CHg 4H), 7.21-7.32

(m, 6H).

31 [ [2-(fS)-Cyclohexyl- % (CDCls) 31.01- | (Method 1):
hydroxy-phenyl- yal ’c}\:&b@ 1.39 (m, 7H), Rt 8.05min,
methyl)-oxazol-5- O _ 1.65 {m, 3H), m/z 419
yimethyl}-dimethyl- o 2.30(m,2H), | IM]
phenethyl- 3.13 (4, 2H),
ammonium 3.32 (s, 3H),
bromide. (I-b): R®* 3.33 (s, 3H),
=Ph, R? = c-Hexyl, 3,66 (m, 2H),

R°, R?=CH,, R® = 5.21 (dd, 2H),
2-Phenethyl 7.16-7.32 (m,




R Rd = CH3, R=4.53 (t, 2H), 2-(2,3-Dihydro- 5.21 (ddAB, 2H),
benzofuran-5-yl)- 6.68 (d, 1 H, ethyl 6.96 (d, 1 H), 7.15-7.28 (m
4H), 7.54 W0 20080766935 [ 2- ((R)-cycl ohexyl- - (MeQOD): 51.p9rcbildonds
1): hydroxy-phenyl- Ho NN, 1.24 (m 73H), Rt 7.57nin,
met hyl )-oxazol -5- N 1.28-1.40 (m mz 420 ylnethyl]-di 3H), 1.68
(m [M| netthyl-(6-nethyl-{H 4H), 2.42 (m pyridj| 883t hyl| 1 H),
E.GO (s,_)-am"mnium3l—|), 3] 06 (s, format_e. (1-b): B%?—SH) 3.07 (s,
=Ph, Rbl = c-Hexyl, 3H), 4.48 (s, R Rd = CH3. R8 7.25 (tt,
6- Mot hyll 3Dy ril2H(R)-LycleheRyl- 7. 7.36 ylnmethyl ( m P{GDCI). B8R0Z-dd, (Meod 1)
I7—|j?0367t 3?( é{f‘gfi k%ﬁhe ‘60 CPONEN H)Nj%/ '8+1(£ o D 1'3%@?%@{ Sé]?mt;/? -93min,
How 1.}49 (zrmetha)l) 0>1at20175 99h1‘ n Phyl 1.661m13180 (4HNV/Z A2
Ar;'f)G Syl)‘(r)re'z rlw ly]mg'ﬁmﬁﬁ%ﬁﬁm%r 3. 2(2% (1 brom Q% B‘)%/,mkop)ét 64
(2H, m}| _Frwhepﬁ ¥~ c-Pentyl, 4.03 (2H, R Rd|2 S b= [5. 22
(2H, m),  3-|Breneniymr opyl p.85 (2H d), 3.32 (brs, 6H),
bromide. (I-b): R? 3.67 (br s, 2H),
=Ph, R° = ¢c-Hexyl, 5.21 (br dd, 2H),
R%, R%=CHg R°= 7.16-7.32 (m,
2-Phenethyl 8H), 7.53 (m,
3H).
33 [2-((R)-Cyclohexyl- {(MeOD): 51.04- | (Method 1}):
hydroxy-phenyi- 1.40 (m, BH), Rt 8.12min,
methy!)-oxazol-5- 1.52-1.81 (m, m/z 397
yimethyi]-dimethyl- 10H), 2.41 (m, | [M7]
(4-methyl-pent-3- 1H), 2.49-2.59
enyl)-ammonium (m, 2H), 3.06 (s,
bromide. (I-b): R* 3H), 3.07 (s,
=Ph, R" = c-Hexyl, 3H), 3.17 (dt,
R, RY=CHg, R*= 2H), 4.72 (s,
4-Methyl-pent-3- 2H), 4.99 (m,
enyl 1H), 7.22-7.28
{m, 1H)}, 7.29-
7.36 (m, 2H),
7.48-7.54 (m,
3H).
34 [2-{{R)-Cyclohexyl- (CDClg): 61.07- | (Method 1):
hydroxy-phenyl- 1.36 (m, 8H), Rt 8.14 min,
methyl)-oxazol-5- 1.58-1.72 (m, m/z 461
yimethyl]-2-(2,3- 3H), 2.29 (m, (M7
dihydro- 1H), 3.04 (t, 2H),
benzofuran-5-yl)- 3.16 (t, 2H),
ethyl}-dimethyl- 3.32 (s, 3H),
ammonium 3.33 (s, 3H),
bromide. {I-b): R?




6.88 (1 H t), 7. 20 (1 H t), 7.25 WO 2007/017669 PCT/ GB2006/ 002956
74 7.32 (5H, m, 7.52-7.60 (3H, m. 37 [2-(Cyclopentyl- / \ (CDCl3)
31. 20- (Mewn@soodpizesnydroxy-phenyl- Ho . r N ~~0 . 1.80 pciifiB206/0bhs&t
7.96mn, nethyl)-oxazol-5- (2H, m, 3300 m z 436
ylmethyl]-dinethyl- Br (I H m, 3.35 [M (3-phenoxy propyt)- (6H,
s), 3.64 amre:rm'hun?éalrﬂ;lem, 4.04 Dbromide (T-b): Ral§ gnsQH_S <$1
=Ph, Rb| = c{Rgn m, 6.85 R Rd = CH3, Re 6. 98
3-Phenoxypro;§§1 (1°|'-'f( £)% .17 7.32 (5H, n), 7.50F 4r5é F!%'é)H M. 38
1- [ 2- (dycl of@x@i3-DinydreDCl 3) 61.01- (Method 1):  hyls.exdaheryl 1 /HO r
~n 0 1.38 (48 t-&.77M n, nethyl)-oxazol -5- 99 (8H,
mz 489 vyl rre'ﬂtenﬁqf?'.aﬁf%@. Bl m), 2.35-2.38 [ M1+ phen%@ E'?opyn-
(3H, m| 3. zLFﬂ}Y}/peri dinium 3.57 (4H, nm), bronide.|@86kh1HRe 3|65 (1
H s), | =Ph} Rb = c-Hexyl,[3.78-4.03 R, Rd = Pipel}4in }2(!? (4H n,
5.19 e = 3. (1 H d), 5 B4 Phenoxypropyl , (1 H ? B ChH
6.97 (L H (1), 7.17- 7.31|(5H m, | 4H), 7.54 (m,

3H).

35 | [2-((R)-cyclohexyl- (MeQD): §1.05- | (Method 1):
hydroxy-phenyl- . }:‘)l: " fNI 1.24 (m, 3H), Rt 7.57min,
methyl)-oxazol-5- 1.28-1.40 (m, m/z 420
yimethyl]-di i ] 3H), 1.68 (m, [M7]
methyl-(6-methyl- v o 4H), 2.42 (m,
pyridin-2-yimethyl 1H), 2.60 (s,
y-ammonium 3H), 3.06 (s,
formate. (I-b): R® 3H), 3.07 (s,
=Ph, R® = c-Hexyl, 3H), 4.48 (s,

R®, R%=CH,, R = 2H), 7.25 (it,
6-Methyl-pyridin-2- 1H), 7.29-7.36
yimethyl (m, 2H), 7.39

(dd, 2H) 7.50-

7.56 (m, 2H),

7.60 (s, 1H),

7.81 @, 1H),

8.53 (br s, 1H).

36 [2-(Cyclopentyl- % (CDCh) 81.24- | (Method 1):
- - L, i

hydroxy-phenyl .\ /OT)\:NWO 1.49 (4H, m), Rt 7.99min,
methyl)-oxazol-5- O } [ ) 1.51-1.69 (4H, | mM/z436
yimethylj-dimethyl- o m), 232 (@H, | M)
(3-phenoxy-propyi)- m), 3.00 (1H,
ammonium m), 3.34 (6H, s),
bromide {I-b): R* 3.64 (2H, m),
=Ph, R® = ¢-Pentyl, 4.03 (2H, m),
R°, R'=CH, R°= 5.22 {2H, m),
3-Phenoxypropyl 6.85 (2H, d),

6.88 (1H, 1), 7.

20 (1H, 1), 7.25-




7.50-7.60 (3H,

hydr oxy- Phenyl -
nmet hyl ) - oxgZ®beopo176590 1.56-1.99 (8H, mz 489 vyl net hyl ] -BetiéBro88/008056

2.35-2.38 [ M]

m .
Ho.~-~ ~n o

39 1-[2-(Cycl ohexyl -
1.38 (8H, m, At 8.78ntn,

(CDCI3) S 1.01-

(Method 1):

phenoxy- propyl) WD 2004/ 017669 PCT/ GB20061002956 75

pi peridinium (3H m, 3.41- bromde. (I-b): Re 3.57 (4H, n), =Ph, Rb
= c-Hexyl, 8.71-4.10 (5H,) R, Rd = Piperidinyl, TWI-ITM?. dy,” R8 =
3- 5.34 (1 H d), Phenoxypropyl 6.81 (2H, , 6
7.17-7.]31 ($H, m), 7.50-7/60 (3H m. 40 1-[2-(QyE P%‘%&Eﬁ \
(cpa 3?_ 51 )3- (I\/Et hod 1): hydroxy ph?nxL“I—‘P- r )”}_39 (8H n,
o ot i - 1] ECYgERETFS oL 24 (] lp‘ﬁ‘énéi'y" o O B3R ) (MBI
pyrrol i|di ni ubyqraxy-phgnyl-3. 6p oS 'Ly\e: Re (2H.80n8H)2.80 | HPR.26mIn,
R e S s A R ] e
(1 H t)), pyeiwlsimedy [m ~ 7 54-7. 60 (1H,m),8.35 | [M]
(3-phenoxy-propyl)- {6H, s), 3.64
ammonium (3H, m), 4.04
bromide (I-b): R? (2H, s), 5.21
=Ph, R® = c-Pentyl, (2H, m), 6.85
R, RY=CH,, R® = (2H, d), 6.98
3-Phenoxypropyl (1H, 1), 7.17-
7.32 (5H, m),
7.50-7.62 (3H,
m}.

38 1-[2-(Cyclohexyl- O {CDCl) 61.01- (Metho;l 1):
hydroxy-phenyl- N > o 1.38 (8H, m), Rt 8.77min,
methyl-oxazols- | OLNTN' @ 1.56-(1 00 (8H, |miz489
yimethylj-1-(3- o m),2.35-2.38 | [M']
phenoxy-propyl)- (3H, m), 3.41-
piperidinium 3.57 (4H, m},
bromide. (I-b): R® 3.65 (1H, s),
=Ph, R® = c-Hexyl, 3.78-4.03
R®, R® = Piperidinyl, (4H,m), 5.19
R® =3- (1H, d), 5.34
Phenoxypropyl 1 (1H, d), 6.81

(2H, m), 6.97
(14,1, 7.17-
7.31 (6H, m),
7.50-7.60 (3H,
m).

39 | 1-{2-(Cyclohexyl- O (CDClg) §1.01- | (Method 1)
hydroxy-phenyt- Q,F \ o 1.38 (8H, m), Rt 8.78min,
methyl)-oxazol-5- zoj Oj\/N?/\/ @ 1.56-1.99 (8H, m/z 489
yimethyl]-1-3- o m),2.35-2.38 | [M']
phenoxy-propyl)-




(3H, m.
hydr oxy- phenyl -
1.53-1. 80 @ldhootbedd’S Yyl nethyl]-1-(3- Sr

phenoxy-propyl)- (7H, m, 3.48 pyrroliginium (2H m, 3.62 brom de.
(I-b): Re (2H_m, 3.80 =Ph, Rb:cHexyIL(lH s), 3.99- R Rd =
4.18 (4H, )| pipdedimiwhi di nyli, Re 3- 5.16 (1 H d) | (SHRmBn8Xypr opyl
2 29 (1 QoafByig 00 PoT o201 002050 1ty iy(afi |
(2- ((R) | Oycl [oHEx ¥ = c-Haxyl, Cpal s) 8 0.99- (Method 1) 3.Mykitdhpheny! -
D1 ks (ATl 520 T i, SO
met hoxy octyiiB>=8t n), 2.78-3.27 dimethyl- (8H m 5@42‘8}—'1 @mmonj um
3.46 (5H M, pﬁép,bmtrﬁ,yL(l - 5)) ; R'; 4.95 (2H m, =Phggf2R, ,ﬁ) Hexlyl ,
755 (2l &) 8.67 (11 o], 43 [2.((R ‘%,Sﬁoﬁex i 6@9?? oyl S
: , 8. , s). yl 1 s){ S

1.05- (Method 1): hydroxy{phenyl- r {a Z' | 1.88 ( LZH,?-mt (5R, 8.85m n,

m), 7.50-7.60

{3H, m).

40 | 1-[2-(Cyclohexyl- (CDCla) §1.03- | (Method 1)
hydroxy-phenyl- o /OL@ P \© 1.39 (8H, m), Rt 8.75min,
methy!)-oxazol-5- ; 1.53-1.80 (2H, | m/iz475
yimethyl}-1-(3- o m), 2.05-2.44 | [M']
phenoxy-propyl)- (7H, m}, 3.48
pyrrolidinium (2H, m), 3.62
bromide. (I-b): R® (2H, m), 3.80
=Ph, R® = ¢c-Hexyl, (1H, s), 3.99-

R, RY= 4.18 (4H, m),

Pyrrolidinyl, R® = 8- 5.16 (1H, d),

Phenoxypropyl 5.29 (1H, d),
6.84 (2H,m),
6.99 (1H, 1),
7.19-7.34 (5H,
m), 7.54-7.60
(3H, m).

41 | 1-[2-(Cyclohexyl- (CDCl) §1.03- | (Method 1):
hydroxy-phenyl- QJLN \/\/0 1.39 (8H, m), Rt 8.57min,
methyl)-oxazol-5- 1.53-1.80 (2H, | m/z475
yimethyl}-1-(3- m), 2.06-2.44 | [M]
phenoxy-propyl)- (7H, m), 3.48
pyrrolidinium {2H, m), 3.62
bronide. (I-b): R® (2H, m), 3.80
=Ph, R® = ¢c-Hexyl, {1H, s), 3.99-

R, RY= 4.18 (4H, m),
Pyrrolidinyf, R® = 3- 5.16 (1H, d),
Phenoxypropyl 5.29 (1H, d),

41 1-[ 2- (Cycl ohexyl -

HO ~ 1.39

(CDCI 3) 8 1.03-
(8H m, R 8.57min,
n,

(Method 1):
met hyl ) - oxazol -

2. 05- 2. 45 ctiMB2006/002956

5-




HO .. nethyl)-oxazoi-5- 1.96-2.08 mz 463 ylnethyl]-dinethyl- Br
(2H M, 2.34 [M (4-phenoxy-butyl)- (1 H m, 3.31 ammonium (6H, 2 x
). 344 Wothsierebl -b) | Fa 3.5 (2H m,  =Ph Rb = Coleromndbb
(1 H s), R Rd.= CH3, Re = 4.01 (2H, 7)), 4-Phenoxybutyl 5.15 (1H,
d, 5.32 (1 H, d) 6.87 (2H, d), 6.97 (1 H t), 7.20-7.36 (5H,
m, 7.50-7.60 (3H, ny. 44](2-Benrylxy / (CDCIS) 6L6(M(2HM§];hod 5) -
ethyl)-[2-((R- HO1.83 (1|OH m, R 7.52mn, cy¢l %3?% hydrioxy-
2.31 (1iH m, mz 499 phenyl-nethyl)- Bt [ M+ V\D 1669
PCT/ GB2006/ 002956 77 oxazpl -5-yl net hyl ]- 3. 30 (6H] 7s8;7.34(5hpt hyl -
3.72 (1 Hs), ammonium 3. 32-4.00(4H, brom de. (}-R)7=R+my 4 56
(2H, s); =Ph, Rb = c-Hexyl, 4.98-5.26 (2H, R Rd ggdﬂ???): ,
7.20- 2t Bengyl oxyethyl 7.41(8H, r‘r) 7.44 (1 H s), (33.9@. (2H, d). 45
[ 2- ((R) FAycl OBt GydioRexi<PY - Ik TeMiethdd 1
10t A B (1ArPSYelaae L N U HO N et hyl ) - oxal 8@?"‘@%@ Wethol 1
m, m z{ 447 | hydroxy-phenyl- N j\/: 1.42 (14H, m), Fit350mm
methyl)-oxazol-5- Mgl - 1.44-1.83 (8H, m/z 457
ylimethyl}-(8- i ] m), 2.29 (1H, [M7]
methoxy-octyl)- wo m), 2.78-3.27
dimethyl- (8H, m), 3.28-
ammonium | 3.46 (5H,m),
formate. (I-b): R® 4.95 (2H, m},
=Ph, R? = c-Hexyl, 7.16-7.34 (3H,
R, RY=CHj,, R® = m), 7.43 (1H,
8-Methoxyocty} my), 7.55 (2H, d},
8.67 (1H, s).
43 | [2-((R)-Cyclohexyl- _ (CDClg) § 1.05- | (Method 1):
hydrloxy~phenyl - /o\ - SN~ Q 1.88 (12H, m), H?S 85min,
methyl)-oxazol-5- o 1.96-2.08 mfz 463
yimethyi}-dimethyl- ' @Hm), 234 | M)
(4-phenoxy-butyl)- (1H, m), 3.31
ammonium (6H, 2 x 8), 3.44-
bromide. (i-b): R 3.59 (2H, m),
=Ph, R° = ¢-Hexyl, 3.78 (1H, s),
R°, R=CHs, R® = 4.01 (2H, 1),
4-Phenoxybutyl 5.15 (iH, d),
5.32 (1H, d},
6.87 (2H, d),
6.97 (1H, 1),
7.20-7.36 (5H,
m), 7.52-7.60
(8H, m).
44 | (2-Benzyloxy- {CDClg) 51.04- | (Method 5):
D-[2-((R)- > 1. At 7.52min,
ethwh)-{2-((R) - Iﬂ\:‘n\/\o,@ 1.83 (10H, m),
cyclohexyl-hydroxy- 2.31 (1H, m), m/z 499
B
phenyl-methyl)- ' iM*]




yl methyl]-dinethyl- Br 2.70 (2H, t), [M] (4-phenyl-butyl)-
3.12-3.44 (8H, ammniumnmn), 3.65 (1 H s), bromde. (lI-b): Re 5. 10
(1 H d), wirhorbese c-Hexyl, 5.28 (1 H d), R Rd= CH3pdRcB2006/002956
7.11-7.37 (BH, 4-Phenyl butyI m, 7.467(3H, m,; 46
[2-((R) -Cyclohexyl - / (CDCI3) 5 1.01- (Method 5): hydroxy-phenyl -
Ho" erk ~0 1oddzo{-BiimathylRt 7. 51mi n, net hyl ) - oxazol | 830¢6H, s}, Br

156180( 467 yImthyII-[3(4- n, 2.25-2 ﬁ%
fl uor o-|phen ?m)]ém)? , ; 34 propyl]-dinethyl- éﬁ?ks ’]‘,5)’ 3. 55)
anmoni uym 3. amanmum ,  promide. (1-b): R 3.92-4| 8824304, *Ph, Rb
= c- Hexyl , £ ), R Rd = CH3, R = 5. Bpy(4ls QHdé 3-(4-
6.75-6.82 (2 '°"§E%3!)r%§ﬁenaxy) -'n, 6.92-7.01 pro?’ ) sdt M7 17
7.33 (3H, n) =PhvRbzcHed, (BH, ). WO 2007/ 017669 PEPB 8’6/ 002956
78 47 [I8-(terp- Hd ng(ﬁBQLB S 1.02- (Method 5):  blngxymar bonyIL- 1.81
(31 H M, R  hyl -ami no)- 0o 2.30(1](-1 {94 z %56
octyl]-f[ 2-( ﬁ)Be“ZZ‘OWtQ%H s), [M+] cycl ohexyl - hyj B3P0 Phg3 (3H
s), phenyl-frethyl)- 2.97-3}132 (10H, oxazol -5-yl nmej nwitH,m),,
4.82-5.106

7.56 (2H, d).

45 | [2-((R)}-Cyclohexyl- {CDClg) §1.04- | (Method 5):
hydroxy-phenyi- =\ Cj\:bk/\/\@ 1.85 (14H, m), | Rt7.79min,
methyl)-oxazol-5- _ 2.31 (14, m}, mfz 447

B
yimethyl}-dimethyl- ' 2.70 (2H, 1), [M*]
{4-phenyl-butyl)- 3.12-3.44 (8H,
ammonium m), 3.65 (1H, s),
bromide. (I-b): R* 5.10 (1H, d),
=Ph, R® = c-Hexyl, 5.28 (1H, d),
R°, R%=CHs R°= 7.11-7.37 (8H,
_ 4-Phenylbutyl m), 7.46 (3H,
. m): “
46 [2-((R)-Cyclohexyl- (CDCls) §1.01- | (Method 5);
N | - .
hydroxy-phenyl- - ’J)\:NL/\/O @\ 1.41 (8H, m), Rt 7.51min,
methyl)-oxazol-5- ) ¢ | 1.56-1.80 (2H, | m/z467
B

yimethyll-[3-(4- ' m), 225239 | IM]
fluoro-phenoxy)- (3H, m), 3.34
propyll-dimethyi- (6H, s), 3.59-
ammonium 3.70 (2H, m),
bromide. (I-b): R* 3.92-4.05 (3H,
=Ph, R® = ¢c-Hexyl, m), 5.19 (1H, d),
R%, RY=CHg, R = 5.30 (1H, d),
3-(4- 6.75-6.82 (2H,
Fluorophenoxy)- m), 6.92-7.01
propyl {(2H, m), 7.17-

7.33 (3K, m),

7.51-7.60 (3H,

m).




dimethyl- (2H, m, 7.17- amonium 7.37 (3H, m), netlianesulfonate.
7.43-7.64 (3H, *(1-b): Ra =Ph, Rb = n). c-hexyl, R, Rd= M, Re =
8- (tert- bey@yssaipanyl - met hyl -am no)- octyl. 48 [ 2- H@mﬁdﬁb&hﬁé@%&
(CDCI3) 8 0.98- (Method 1): hydroxy-pgenyl- 1.35 (6H, ,
8.27mn, nethyl)-oxazol-5- HONVO N 1.46-1.80 (4H mz 433
yl met hyldf-df @etdyi - o m), [1788-2.06 [M  (3- phenyl|{@DORYS ).02-+Hx D(Metkyd 5):
", Zed TRl 3 RS (LR (g ) | B
3- Pheny! pr opyiethydanine)s. 04 |( b s), Zg6-7.39 (91,30 H, ),46- /2556
(et oy 1) - | SEUEEA: Dol = ho 1o 1. 35 (ont | 20 o8k n, PO,
435 nethyl )t kylhydrexys | 1.50-1. 77 (4H, vyl net hyl28&BHedhyl - | Hxo
g?éaz'( 4’3 (é%h&M Tor ﬁa’pher?i(yb)ef h)lga) a. 3?5 (\Z)H,Mb( S; 247322 Oy 017669
PCT/ GB2006/ Jms@-thm‘ﬂh R = c-Hexyl, 4.93 (2H, @)sﬁ 853,66

dimethyl- (24, m), 7.17-

ammonium 7.37 (3H, m),

metlianesulfonate. 7.43-7.64 (3H,

(-b): R* =Ph, R® = m).

c-hexyl, R®, R% =

Me, R® = 8-(teri-

butoxycarbonyl-

methyl-amino)-

octyl.

48 [2-((R)-cyclohexyl- (CDCl3) §0.98- | (Method 1):
hydroxy-phenyl- P:l: i “\/\/© 1.35 (6H, m), Rt 8.27min,
methyl)-oxazol-5- HOM™ 2 g AN 1.46-1.80 (4H, | mM/z433
yimethylj-dimethyl- ,?L m), 1.88-2.06 | [M]
(3-phenyl-propyl)- e (2H, m), 2.28
amrionium (1H, s), 2.55
formate. (i-b): R® (2H, b 8), 2.97
=Ph, R® = c-Hexyl, (6H, s), 3.07-

R°, RY=CHg, R® = 3.27 (2H, m),

3-Phenylpropyl. 4.47-5.04 (2H, b
s), 7.06-7.39
(9H, m), 7.46-
7.61 (2H, m),
8.67 (1H, b s).

49 | [2-((R)-cyclohexyl- (CDCls) 50.98- | (Method 1):
hydroxy-phenyl- 1.35 (6H, m), Rt 8.09min,
methyl)-oxazol-5- 1.50-1.77 (4H, | m/z435
yimethyl]-aimethyl- m), 2.29 (1H, [M*]
(2-phenoxy-ethyl)- m), 3.14 (6H, s),
ammonium 3.86 (2H, b s),
formate. (-b): R® 4,35 (2H, b s),




R Rd = CH3, Re = 6.87 (2H, d), 2-Phenoxyethyl 6.96-7.03 (1 H m,
7.13- 7.19(5H,m, 7.44 (1 H s), 7.54 (2H d), 8.64(1Hbs) 50

(2- (4-[ (Tero 2007h1768DC1 3) 6 1.00- (Method 5): but oxycar hemyts20dRo29s6
1.80 (19H, m, R 8.11 min, nethyl-amno)- p | Nvo'~ 2.29 (1 H m,
mz 562 nethyl]-phenyl}- 027313H. s), [M ethyl)-[2-((R- 2.80

(3H s), c}ePbi@Beyt-Heyds oxy- 3.09 (2H t), phenyl - 4783 (3, )os),S 18 (6H,
tironi qm 4. bR CBY A5k hanesul fonate. 405 (1 Hé%"f“ 3@ Bl Re
=ph, RY = 5|@Fhemomyet), [c-Hexyl, R Rd = 7. 16- 7. 298743 ( Re =
2-(4- )y, 7{51-7.57 [(Terfi- (3H m. butoxycarbonyy 7o@thyl - ani no) -
nmet hyl ]{- phepyl } - et hy'I' 51 [ 3- (4- Carbanoyl - / (DVBQ c!eg ﬁ{(-lMEt hod|5) :
phenoxy|) - prppyl ] - No i o\ S 0.90-1.30 (6H, Rt 6. 18 ﬁ’,‘)'
[2-((R)j-cyctohexyl- ¢ I NHm, 1.49-1.75 mz 792 g4k oo, sphenyl - Br
0 (4H m, P.17- [M] nethyl)-oxazo)-5- 2.31 (3H, g}‘ H d _
yl met hyl ] -dinmet hyl - 3.04 (j6H, s), ammoni um 3. 28-3. ¢4 ??H )’brom de.
(I-b): jRe m, 4.06 (2H, t)} 8.64 (1H b s)
50 | (2-[4-(Tert- (CDCly) §1.00- | (Method 5):

butoxycarbonyl- 1.80 (19H, m), | Rt8.11min,

metnyl-amino)- 2.29 (1H, m), m/fz 562

methyl]-phenyl}- 2.73 (3H, s), [M*]

ethyl)-[2-((R)- 2.80 (3H, s),

cyclohexyl-hydroxy- 3.09 (2H, 1),

phenyl-methyl)- 3.18 (6H, s},

oxazol-5-ylmethyl}- 3.43-3.58 (2H,

dimethyl- m), 4.34 (1H, s),

ammonium 4.38 (2H, s),

methanesulfonate. | 4.95 (1H, d),

(I-b): R* =Ph, R" = 5.05 (1H, d),

c-Hexyl, R%, R%= 7.16-7.29 (7H,

CHs. R® =2-{4- m), 7.51-7.57

[(Tert- (3H, m).

butoxycarbonyl-

methyl-amino)-

methyi]-phenyl}-

ethvi

51 [3-(4-Carbamoyl- (DMSO-dag) (Method 5):

phenoxy)-propyi}- N $0.90-1.30 (6H, | Rt6.11min,

2-(Rycyclohexyl- | - "l’N?A/O@YNHﬂ m), 149175 | miz792

hydroxy-phenyl- o o | (4H,m), 247 | IM]

methyl)-oxazol-5- 2.31 (3H, m),

yimethyl}-dimethyl- 3.04 (6H, s),

amraonium 3.28-3.43 (2H,

bromide. {I-b): R* | m), 4.06 (2H, 1),

=Ph, R® = ¢c-Hexy!, 4.77 (2H, 8),

R%, RY=CHg, R® = 6.09 (1H, s),




=Ph, Rb

(2H,

C-

7.

Hexyl ,

54 (1 H s),

4.77 (21-1,
WO 2007/ 017669 PCT/ GB2006/ 002956 80 3- ( A~Car banoyl -
phenox%% Pr §RY booibizede 15- 7. 26

(

7.77-7.91 (3, m.

/\ (CDClI3) 6 0.99- (Method 1):

s), R HKd

2H, m,

hydr oxy- phenyl -

CH3, Re

6. 93-6. 99

6.09 (1 H,

s),
(2H,

7.27- 7.35 (2H rdorcB20660079560
52 [2-((R) - Cycl ohexyl -
Ho oN 1.83 (10H, m,

Rt 6.93m n, | 3A@tCwrbamaptazol -5- 11 3.22 (1 H n), m 6983099 (2H,
yl met hyll ] - (i - 3.44 (6H, s), [M] 3- 4.28
yl car bajoyl n@ﬁﬁ@@ip&& (2H, s), -dinethyl- 5.16- 4@7#25?{)26 annoni um
m, 6.77 (14, d), bromidel (I-b): Re 7.17-7.22 (1 erw)Ph;a?Rb
c-Hexyl, m,| 7.27-7.33 R|Rd = CH3, Re = (2H m, 47{ Hﬁﬁpxaﬂ 3-
7.58 (3H, m)|, ylcarbanoyi het hyl 8.21 (1 H d), 11. 53
[2 ((R) Cycllohexyl - \. (CDCI3) 61.02- (Method 1): Wdﬁoi@@bhenw -
i O|N~ 1.40 (8H, m, Rt 8.02m n, nethyl )-(@Z‘f)‘jc;ﬁﬁ srwo | o~
1561 0 (2H, mz 507 ylpethyl]-[3-(4- er 0 m), : 3ﬁ_l(
met hoxycar bgnyl - (3H, m, B.35 phenoxy)-propyi]- ?1 (381, 60
dimethyj - 3./76 (2H, m, ajmonium 3.89 (3H, s), m)
52 | [2-{(R)-Cyclohexyl- (CDClg) $0.99- | (Method 1):
0 N-Q ;

hydroxy-phenyi- o /ol:'l'%ﬁ A 1.83 (10H, m), | Rt 6.93min,

methyl)-oxazol-5- . 3.22 (1H, m), m/z 439

yimethyl]-(isoxazol- o 3.44 (6H, ), M*]

3. 4.28 (1H, s),

ylcarbamoylmethyl) 5.04 (2H, s),

-dimethyl- 5.16-8.27 (2H,

ammonium m), 6.77 (1H, d),

bromide. (I-b): R® 7.17-7.22 (1H,

=Ph, R° = c-Hexyl, m), 7.27-7.33

R® R?=CHs, R*= (2H, m), 7.50-

Isoxazol-3- 7.58 (3H, m),

ylcarbamoyimethyl 8.21 (1H, d),

11.40 (1H, s).

53 | [2-((R)-Cyclohexyi- (CDClg) §1.02- | (Method 1):
hy@roxy—phenyl— &Wo “ 1.40 (8H, m), Rt 8.02min,
methyl)-oxazol-5- ] | _A_o.| 1.56-1.80 (2H, | m/z507
yimethyl}3-(4- o o | m)2262042 |M1I
methoxycarbonyl- (3H, m), 3.35
phenoxy)-propyl]- (6H, s), 3.60-
dimethyl- 3.76 (2H, m),
ammonium 3.89 (3H, s),
bromide. {I-b): R® 3.98 (1H, s),
=Ph, R® = ¢c-Hexyl, 4.03-4.14 (2H,

R%, R'=CH, R®= m), 5.20 (1H, d),
3-(4- 5.30 (1H, d),
Methoxycarbonyl- 6.87 (2H, d),
phenoxy)propyl 717-7.24 (1H,
m), 7.24-7.33




brom de.

R, Rd

(

-b):
CH3, Re

Met hoxycar Ragydorofreé’ (2H, d),

m,

Re 3.98 (1 H,
5.20 (1 H, d),

Rb

s), =Ph,

phe-i oxy) pr

opy!l

c- Hexyl ,
3-(4- 5.30 (1 H d),
7.17-7. %ﬂdBﬂuhsfmgss

4.03-4.14 (2H,

7.24-7.33 WD 2007/ 017669 PCT/ GB2006/ 033956 81 (2H, m, 7.53-
(3H, m, 7 98 (2H, d). 54 [2-((R) - Q/clohexyl /__(MeQD) 51.02-
(Met ho hydr oxy-phenyj - Ho r N.~O 1.42 (6H, n)@HRm),7Z.8®Bmrn, O
rr?t hyl )-oxagﬁol 5- / 1.51-1 82(4H, n12528 S,  ylmef %Haﬂ'rﬁ?t hyl - Br
o0 NHZ M), 2.27-2.46 [M [3-(4- sul famoyl - (3H, m
phenoxy?_‘- rAprI ]- (G,Hq. m,| 3.34 amoni um 3.54 (2H ?Fﬁﬁ(i’l‘brckbm da.
Ri = G R PRSI (o 4y Tanoyl 1. | PP L mod?»
phenoxy)) pr oppydregiphamyl- 7 47510,, H,\,!,+ 0/{8- 7. 384?2&1 iy 8 |Ht§@5mln,
2 (R o Lo éo|fsCDq'm_3 20 BQMLO mx.gg e @RS 2528
1. 50- 1 77 ( BMMeI-dmstVly | et Ayl |- di net hyl - Sr Ony | 9).22752.46 [M[M]
[3-(4-sulfamoyl- (8H, m), 3.12
phenoxy)-propyi}- (6H, m), 3.34-
ammonium 3.54 (2H, m),
bromide. (I-b): R* 4.04-4.17 (2H,
=Ph, RP = c-Hexyl, m), 4.78 {2H, s),
R®, RY=CH,, R° = 6.98-7.07 (2H,
3-(4-Sulfamoy!- m), 7.17-7.35
phenoxy)propyl (3H, m), 7.47-
54 (3H, m),
7.78-7.88 (2H,
m).

55 | [2-((R)-Cyclohexy}- (CDCl)) 31.00- | (Method 5):
hydroxy-phenyl- ol:f!l\/\/o 1.39 (7H, m), Rt 7.88min,
methyt)-oxazol-5- } Q 1.50-1.77 (3H, | m/z463
yimethyl}-dimethyi- Br m), 2.22-2.37 | [M']
(3-p-tolyloxy- (6H, m}, 3.30
propyl)-ammonium (34, s), 3.32
bromide. (I-b): R* (3H, s), 3.57
=Ph, R® = -Hexyl, (2H, m), 3.75
R®, RY= CHa, R* = (1H, s}, 3.94-
3-p-Tolyloxypropyl 4.02 (2H, m),

5.17 (1H, d),

5.34 (1H, d),

6.71 (2H, d),

7.05 (2H, d),

7.15-7.30 (3H,
m), 7.61-7.57
(38H, m).




(3-p-tolyloxy- (61-1, m, 3.30 propyl)-amonium (3H, s), 3.32
bromide. (1-b): Re (3H s), 3.57 =Ph, Rb = Hexyl, (2H, m, 3.75 R
Rd = CH3, Roadodotlesss), 3.94- 3-p-Tol yl oxypropyl 4.02 (%1:1:&;132@6/00@5517
(1 H d, 534 (1H d, 6.71 (2Hgod), 7.05 (2H, d), 7.15-
(3H, m, 7.51-7.57 (3H m). WD 2007/017669 PCT/ GB2006/ 002956 82 56
(3-(4- 5@r 3/4-Bhicdl 3T § 0Z-(Vethod Iy —phe 1 :
Ho, , | BTN (7H [ Reg 07mn [2-((R Qﬁ%h 109 | gMpthed 1:
1.57-1. 79 (thewm@@vu hy fir g = « \h/Q], 31&13134 [mn. Rt 8.07min,
met hyl ) 1 oxaZeb+@®y-clcibhe 3.5 I nmet hyl thy ?q n@g%g
anmoni um 3. -35&@& 9&2 XW fm' ba, 3 o4, 325 3?9@-‘
c-Hexyl | m),| gdpgy-pReny- oy R Rd cHB, "R = 5.30 mi.anﬁS-%?B | b
3- (4- Ch| or o-| rhetf)-6xaddl-§-2H phenoxy) propyl m, 7. Zaéé_)H m,
7.53- 7[59 (|3 571 2-{ (R) - Cycl ohexyl - (CDCl 3) ré ( Metlhod
5) : hyjroxy-VEﬂ"éﬁ%’H'é“ﬁH{yﬁr L\ 14 CL 1,40 (8H, ), ROHBSB3AR,
met hyl ) t oxaZ @mrenium1. 52-1180 (2H), mz 517 yl et pg7{3Hnf)3, 4- Br
2.26-2. B89 (Elﬂmr{qi%‘]('_bm:phl DI O- p_henoxy) m, 3.34 (05!943?04 (3H,
=Ph, R® = ¢c-Hexyl, m), 5.18 (1H, d),
R°, RY=CHs, R°= 5.30 (1H, d),
3-(4-Chloro- 6.75-6.81 (2H,
phenoxy)propyi m), 7.18-7.32
(6H, m), 7.53-
7.59 (3H, m).
57 | [2-<{{R)-Cyclohexyl- (CDCl3) §1.02- | (Method 5):
hydroxy-phenyl- AN 1.40 (8H, m), Rt 8.62min,
HO" N\/\/O Cl
methyl)-oxazol-5- \©: 1.52-1.80 (2H), m/z 517
yimethyl}-[3-(3,4- B~ “12.26.2303H, |IMY
dichloro-phenoxy)- m), 3.34 (6H, s},
propyl]-dimethyl- 3.60-3.73 (2H,
| ammonium m), 3.86 (1H, s),
bromide. (I-b): R® 3.95-4.04 (2H,
=Ph, R® = c-Hexyl, m), 5.20 (1H, d),
R%, RY=CHa, R°= 5.33 (1H, d),
3-(3,4-Dichloro- 8.69-6.75 (1H,
phenoxy)propyi m), 6.95 (1H, d),
' 7.19-7.36 (4H,
m), 7.53-7.59
(3H, m).

Also prepared using the route shown in Scheme 3 were:

Example 58




propyl]-dinmethyl- 3.60-3.73 (2H, ammoniumn), 3.86 (1 H, s),

bromi de. (l1-b): R 3.95-4.04 (2H, =Ph, Rb = c-Hexyl, n), 5.20 (1 H,
d), R Rdwo&iPoe1®o= 5-33 (1 H d), 3-(3,4-Dichloro- Gecazg2o06moiods
H, phenoxy)propyl m, 6.95 (1 H d), 83.19-7.36 (4H m, 7.53-7.59
(3H, m. Also prepared using the route shown in Scheme 3 were:
07/017669 PCT/ GB2006/ 002956 83 HO 0" v~~ Br

hen | - met hyl ) moxazol -5-vi met hvl | -|
(- P H@ﬂm de. (1-b): R=Rb = Ph. R Rd =

H o_alsol ut of

e i §i n-14 yl met hyl) - oxazol - 2-yl ] - di phenyl - met hanol 5
(Exanpl e 26) ( J, 0.08mmol) in 0.5nm acetonitrile was added 1.5nL
(- 5mol) of 40 wt % sl ution of nethyl bromide in acetonitrile.
The reaction ni xture was heated . a 18h
during whi chld2wdydrexydinheny,-me : ARV S PNENOXYOr at ed

and the resi g;@rﬁm|ﬁmr@bﬁﬁthItﬁ) Hf eRhy;lPthﬁﬂl" ridinlyi, &° wB$l,
recrystalllsed fr

vt e of | ofcasinen ohp WhebRpd s e Ryl pldErESEPRROR Yl !
LCIVB4I(_D Met g Oil g;b)amldm 26). (95111@ ru OSmmoNBD. il acatomm weSREdaY 16mLI(%:-5Prad) of
ggme? (br s, S?Iu{gs s%tﬁﬂg%@de @ aé&oﬁlﬁ'll iy jealcﬁ l? @ plRs w%s Iqé’&ﬂad

mnor 15 is oabﬂ)"c ibaGaalgth malsfor 18l durigg mlwmw@te pzeplplt@,tmfgfmq:cg ghe ,sylvent

?m87 1(2:3_") 2H) gg@ E&po(rﬁe% gﬁ? ) rQQﬂue( t‘nﬁj‘%’é@d s)wth ate@@l étﬁer Thé‘&ohd Wwadb- 7
59 20 Pr epar &Pﬂ@@i‘@ﬁﬁ fraE adstaniide %Q'H%Weﬁ'g%ﬂomﬂmﬁgm”ea {STE"’%HIF Eﬁg'gﬁ@"s

Exanmpl e 38 i RoRlefsSs a white solid.

Yield: 6mg (14%)

LCMS (Method 1): Rt 7.93min, m/z 455 [M*]

'H NMR (CDClg} 8 2.11-2.37 (m, 4H), 3.15 (s, 3H, minor isomer), 3.30 (s, 3H),
3.58 (br s, 4H), 3.67 (br s, 4H, minor isomer), 4,67 (br s, 1H), 4.71 (br s, TH, minor

15 isomer), 5.04 (br s, 2H), 5.23 (br s, 2H, minbr isomer), 6.87 (d, 2H), 8.91 (d, 2H, minor

isomer), 7.02 (t, 1H), 7.26-7.38 (m, 12H), 7.58 (br s, 1H), 7.63 (br s, 1H, minor
isomer).

Pi peri di nyl,
[ 5- (4- phenoxy- pi

Exampie 59
20  Prepared according to the method used in Example 58 but using Example 28 in place

L

of Example 26 was

N
f’\X*\ ,
O N+
/7

Benzyl-[2-{cvelopentyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-
ammonium bromide. (I-b): R® = Ph, R® = ¢c-Pentyl R, R? = CH;, R® = Benzyl
25 Yield: 11 mg, (17%)
LC-MS (Methiod 1): Rt 6.70min, m/z 391 [M']
'H NMR (DMSO-dg) § 1.22 (1H, m), 1.38 (2H, m), 1.52 (3H, m), 1.68 (2H, m),
2.88:(3H, s), 2.92 (3H, s) 2.97 (1H, m), 4.55 (2H;, s), 4.70 (2H s), 6. 18(1H s), 7.25
(1H, m), 7.34, (2H, m), 7.48-7.58 (7H, m).




of Exanple 26 was \ | Br HO

Benzvl - f 2- (cycl opent vl - hydr oxv- phenyl - met hvl ) - oxazol - 5-vl et hvl | - di ne
t hyl - amorRyasgoBegsede. (1-b): R = Ph Rb = c-Pentvl R Recg/deionsofess
Benzyl 25 Yield: 11 ng, (17% LC MS (Mgthod 1): At 6.70min, mz 391
[Mt] "H NWR (DMSO-d8) 61.22 (1 H m, 1.38 (2H m, 1.52 (3H m,
1.68 (2H, m, 2.8e,- (31-1, s), 2.92 (3H, s) 2.97 (1 H m, 4.55

(2H S), 4. 78xdmblesd), 6.18 (1 H s), 7.25 1H m, 7.34, (21-1,

, 7.48-7.5 WO 2007/ 017669 PCT/ GL12006/ 002956 84 Exarrpl e
60 Pr epar ed B;Lgsf%% °'id5'9ttﬂ§"en’ﬁ? B usROR ExAMEIR A hubusieg Bxample 28 dn place
Exanpl e 29 i of mladmte 20vakxanple 26 wvas NBr O+ HOt / N5 Q/ \
Benzvl -1 2-(cycl opentyl hvdr oxv- phenyl - net hyl ) - oxazol - 5-yl net hyl | - di ne
t hyl - amoni (I-b);-R =Ph, Rb = c-Pentyl, R = Rd = CHs.
R = Benzvl d: m%rg\{ﬁ&af/c) LC-M5 (Method 1): Rt 7.30nin, mz 391
[MH] to "H NIVR]_( 096) 81,23 (1H m, 1.37 (211, m, 1.52 (3H n,
1.67 (21-1, m, 8(3|4 2.92 (3H, s) 2.97(1 H m, 4.55 (2H,

s), 4.70 (2H, s){ 6/18 (1 , 7.25 (1 H m, 7.34, (2H, m,
74875%(711 m. 15 Exatpe 61 N HO-' /ON+ N OH-SSOHC
0

12 ((R) CVCl ~—=T1TvCH—C e a 3 aF AR T Lyl
- (8- ammonium bromlde (I-b): R® = Ph Rb-c-Pentyl R° = FI"=%H° Benzvl

Yield: 27 mg, (58%)
LC-MS (Method 1): Rt 7.30min, m/z 391 [M*]
10 'H NMR (DMSO-dq) 3 1.23 (1H, m), 1.37 (2H, m), 1.62 (3H, m), 1.67 (2H, m),
2.88 (3H, 5), 2.92 (3H, 5) 2.97 (1H, m), 4.55 (2H, 5), 4.70 (2H, 5), 6.18 (1H, 5), 7.25
(1H, m), 7.34, (2H, m), 7.48-7.58 (7H, m).

15 Example 61

N
HO o N\/\/W\N/

0 H
11 —

—§-0 H-Cl
0

[2-((R)-cyclohexyil-hydroxy-phenyl-methyl)-oxazol-5-yImethyl]-dimethyl-(8-
meti ;vlamfno-octv[)-ammonium methanesuifonate hydrochloride salt. (I-b): R® =
20  Ph, R® = ¢c-Hexyl R® = R = CHj, R® = 8-Methylamino-octyl
[8-(tert-butoxycarbonyl-methyl-amino)-octyl]-[2-((R)-cyclohexyl-hydroxy-phenyi-
methyl)-oxazol-5-yimethyl]-dimethyl-ammonium methanesulfonate (Example 47)
{60mg, 0.09mmol) was dissolved in 6mL 1M HCI in dioxane. The solution was stirred
at ambient temperature overnight. The solvent was removed and the crude product
25  was purified by silica gel column chromatography, eluting with a gradient DCM to
20%MeOH/DCM to give title compound as a solid.
Yield: 21mg (42%)
LC-MS (Method 1): Rt 5.50, m/z 456 [M"]




meti vl am no-oct vf-anmmoni um nmet hanesul f onat e hydrochl ori de salt.
(I-b): Re = 20 Ph, Rb = c-Hexyl R = Rd = CH3, R = 8-Methyl am no-octy!l
[ 8- (tert-bwexpearsenyl - met hyl -ami no) -octyl ] -[ 2- ((R) - cy dcareneyésidoyds o
xy- phenyl - et hyl ) - oxazol - 5-yl net hyl ] -sdi met hyl - amoni um

nmet hanesul fonate (Exanple 47) (60ng, 0.09mmol) was di ssolved in 6nL
1 MHC in di oxandd NMRR(EHTlid 60l -Rd 8 (22H, m)e2133 GiH, @i adnBH: enP.60 &H) s

overnight. T V,

purified by g%lﬁgl'g rﬁj‘ts 1V@q%*-Ifrﬁng'lgl'romat ogf@ﬁ#&wﬁag \/C\n}g%$%8gié\'dp)ént
DCM t o ZOMGQJ‘W&*U“@% ®H;$)e conmpound as a sol i d Yield: 21 ng
(42% LC M5 (Met hod 1) Rt 5.50, mz 456 [ Mt] WO 2007/017669

PCT/ GB2006/ 002956, 85 '"H NWMR (CDC13) & 1.01-2.19 (22H, m, 2.33

(1H, m, 264—@%; 2.69 (3H, s), 2.21 (2H, m, 3.16 (6H, s),
3.35-3.50 (2H, 4.78-5.08 (2H, nm), 7.16-7.36 (3H, m, 7.46-7.60
(3H m, 9.31 ¢ s). 5 Exanple 62 %N+ HOOH\ QO Prepared
according to fNa N Lkspd in Exanple 61 but using Exanple 50 in

pl ace of Exanpeu A
F2- ((R) -cycl ohexy - hﬁjr oxy phen f oxazol - 5-vl met hyl | -
di nrethyl -f2-(4 yl am rpmet hvi 3 et hyl I -ammoni um

nmet hanesul f onat 0 hyd ori de. : R=Ph, Rb = c-Hexyl, R, Rd
= CH3LR Was 2-(4- Met hyl gm nonet hyl - ﬁenyl )-ethyl Yield: 51%LC M5
(Met hod 5) Rt 4.64m n, z 462 [M4] 'H NWR (MeQD) 51.01-1.41 (6H,

m, 1.50-1. 8prdpkdd z{lﬁcorc%gfia iHelrnethad usel tﬁ@xarﬁﬁte(@fﬁ)ut ﬁélng éxdﬂplé% 30"3:11 ldce

TN B NIV RN o W
(rxy (1 c) dlmethvl-r2-(4-methvlam|nomethvl-phenvl)—ethvl]-ammonlum methanesulfonate
10  bydrochloride. (I-b): R® =Ph, R® = c-Hexvl, R°, R® = CHs, R® = 2-(4-
Mettiylaminomethyl-phenyl)-ethyl
Yield: 51%
LC-MS (Method 5): Rt 4.64min, m/z 462 [M*]
'H NMR (MeOD) § 1.01-1.41 (6H, m), 1.50-1.81 (4H, m), 2.39 (1H, m), 2.69
15 (3H, s), 2.71 (3H, s}, 3.08-3.27 (8H, m), 3.39-3.57 (2H, m), 4.19 (2H, s}, 7.20-7.35
(3H, m), 7.39-7.59 (7H, m). '

N N A N
s L s A\ s AP\
b CN ——» HO b NH2 i N
R R R

(X (ko) (-d) l

(I-e)
20 Scheme 7

The following example compounds were prepared using the route shown in Scheme
7.



(I"'d) N Rer ,-1' HORb NRa (lI-e) 20 Schenme 7 The foll ow ng
exanpl e conpounds were prepared using the route shown in Schene 7.
WO 2007/ 01%&)0%@32006/ 002956 86 Exarrpl e 63 N %\lHa’CTIGB2006/002956
f5- (2- Am no- et hyl ) - oxazol - 2-yl | -cycl olsexvl - phenyl - net hanol . (I-c): Re
= Ph, Rob c-Hex I 5 To a solution of :
[2-(cyc|ohe&%&?%¥£§pxy-phenyl-nethyl)-oxazol-5-y|]-acetonitriIe

(I nternedi at'e 00 ng, 2.0 mmol ) in TI-IF (20 mM-) heated at 55 C
was added dr/opW se a sol ution of borane-di nmet hyl sul phi de conpl ex (2
m. of 2 Min , 4y Jmol). The mixture was heated at reflux for 90
m nut es then al 'owep qO cool to room tenperature. The m xture was
then cool ed i N | Nﬁmiquenched by the 10 dropw se addition
of methanol (B mh) followed by hydrochloric acid (1 N, 2 nL). This

m xture was sNfyed for 30 mnutes then neutralised with sat. aqueous
sodi um hydrogen carbonate The m xture was partltloned betmeen wat er
(80 m - ) andsd24ni R A0 XAZOBR-VI vcloheryi=phenylhmethanok : 1z Ph i y|
acetate (2 X Qx -) and the conbi ned organics dried over sodi um

sul phate, fi d and evaporated to an oil. The 15 residue was

purifi ed %y BOXsaaian otdsésycihel-Rgirayohemd-menbroe RS Y8aGEToAY IS t h 4N

?/PEF gl a4 |0 8 %}g@g atéL?z)qsd@ ofnirhéiﬁ crrPeru ml) fgatad a085Q wgss@ddeg lzo]
“H NMVR ( coc@m&e g@om«ysof(bprwe-we@eﬁtp&%er?oween@ ’ﬁ‘- °f§§'§§%r-l4
2.80 20 ( 2Hprioh, THe AfkiU@ Was hdatedabréfidiolD0 iminutds, théh aikwed td-tookip, romn 24
(LH m, 7 t?é%erza%jr:eL.’Th@ ri'xix’zu'rc-g3 \%aé ki Booled v anﬁé@-ﬂath%ngﬁuenﬂhed by the
10  dropwise addition of methanol (5 mL) followed by hydrochloric acid (1 N, 2 mL}). This
mixture was stirred for 30 minutes then neuiralised with sat. aqueous sodium
hydrogen carbonate. The mixture was partitioned between water (80 mL) and ethyl
acetate (80 mL), the aqueous extracted with ethyl acetate (2 x 50 mL) and the
combined organics dried over sodium suiphate, fittered and evaporated to an qil. The
15 residue was purified by SCX cartridge, washing with methanol then sluting with 4N
ammonia in methanol to give the titte compound as a colourless oil.
Yield: 400 mg (67%)
LC-MS (Method 2): Rt 2.18 min, m/z 283 [MH™-H0]
H NMR (CDCly) 8 1.10-1.38 (7 H, m), 1.54-1.77 (3 H, m), 2.28 (1H, m), 2.80
20  (2H, 1), 2.98 (2H, 1), 3.67 (1H, br s), 6.72 (1H, s), 7.24 (1H, m), 7.34 (2H, m), 7.62 (2H,

m).

Example 64

e N
4
HO 0

25

Ph, R® = c-Hexyl, R® = B* = CH;

To a solution of [5-(2-amino-ethyl)—oxazol~2-y|]—cyclohexyl-phenyl-methanol (Example
63} (250 mg, 0.83 mmol) in 1,2-dichloroethane (5 mL) was added formaldehyde (0.3
mL of 37 % solution in water, 4.0 mmol) and sodium triacetoxyborohydride (352 mg,



HO ON 1 25 Cycl ohexyl (5542 :

di met hyl am no- et hyl ) - oxazol - 2-vl | - phenyl - net hanol . (1-d): R8 = Ph.

Rb = c- HexWo 207/0i7668d = CH3 To a sol ution of PCT/GB2006/002956

[ 5- (2- am no- et hyl ) - oxazol - 2-yl ] -cycl olgexyl - phenyl - met hanol (Exanpl e
63) (250 ng, 0.83 nmol) in 1,2-dichloroethane (5 m-) was added

f or mal dehyde 1(Dméol)nThismididredvesadtitred airoom tevaperatiureliod 6 rouds theaDICHIGH) um

L oy TS e e Bty Bheatets Holm e Snctr i npd
then DCM (10 thcrbughlsamjeQaganlcaqwmaglatgddmrgmmqnhmpmﬂmmrdge a0d )
wer e added and. i@ o 55‘8 %ﬁéﬂﬁlongeﬁaﬁ{mﬁ&rméﬁgfaﬁﬁﬁ@e‘?g II*A’ ‘ﬂlgfﬂg

a phase separation cart orated to an

by flash éol @mixthe el égn%tbwv)l oo %‘E%aé@l@et gaygithgytitie C@mﬁouﬂ@;a%a @Mhlte
10 % net hanolggfig.90 % DCM as el uent gave the title conpound as a white
solid. Yield: 200@%053% M5 (Method 2): Rt 2.20 min, mz 329
[VHH]  NVR cor r espaid H73) e 66. 10 Exanple 65 HO | Ov N+~~O Br
{2-12- (Cycl ohexy!| LiyMsqmpettplb enyrt-2meetin) 1)1fz(3292[ﬂH*]5 vl | -ethyl }-dinethvl

-(3- phenoxy prop = Ph, R b = c-Hexyl.
R=Rd = g‘hﬂgcmeﬁpﬁﬂg%%fg}%&@ﬁy To a sol uti on of
cycl ohexyb- [5 (2-di net hyl am no- et hyl ) - oxazol - 2-yl ] - phenyl - met hanol

( Exanpl e 64)E(x; Réw, 0.03 mpl) in a mxture of acetonitrile (0.5
m.) and chl O'r'o‘&g'r'm—(o 75 nL) was added 3-phenoxypropyl brom de (50
L, 0.32 mmol). is mxture was heated at 50 C for 6 hours then the
soI vent renove cuo. 20 Purifcat' Qn by flash col um

chr omat ogr aphy MQ usi ng yr adi ent of 2-10 % net hanol
in DCM as el ueHd ) ,.owo as a white solid. Yield: 8.6
ng (53% LC M5/TMethod 1): /RN8.66 min, mz 463 [M+] 'H NVR (MeCOD)
61.06-1.35 (6 , 1. 66 (4E|F m, 2.24 (2H, m, 2.37 (2H,

2.[2-{Cyclohexyi-hydroxy-phenyl-methyl)-oxazol-5-vli-ethyl}-dimethyl-(3-

ohenoxy-propyl)-ammonium bromide. (I-e): R* = Ph, R® = c-Hexyl, R° =R = CH

15 R°=3-Phenoxypropyl
To a solution of cyclohexyl-[5-(2-dimethylamino-ethyl)-oxazol-2-yl}-phenyl-methanol
(Example 64) (10.5 mg, 0.03 mmol) in a mixture of acetonitrile (0.5 mL) and
chloroform (0.75 mL) was added 3-phenoxypropyl bromide (50 pL, 0.32 mmoi). This
mixture was heated at 50 °C for 6 hours then the soivent removed in vacuo.
20  Purifcation by flash column chromatography over silica gel using a gradient of 2-10 %
methanol in DCM as eluent gave the title compound as a white solid.
Yield: 8.6 mg (53%)
LC-MS (Method 1): Rt 8.66 min, m/z 463 [M']
"H NMR (MeOD) 8 1.06-1.35 (6H, m), 1.66 (4H, m), 2.24 (2H, m), 2.37 (2H,
25 m), 3.17 (6M, ), 3.29 (1H, m), 3.59 (2H, m), 3.66 (2H, m), 4.06 (2H, 1), 6.91-6.97 (3H,
m), 6.99 (1H, s), 7.20-7.33 {&5H, m), 7.50 (2H, m).

Example 66

3\/\,



25 m, 3.17 (6H, s), 3.29 (1H m, 3.59 (2H, m, 3.66 (2H, mM, 4.06
(2H, t), 6.91-6.97 (3H, m, 6.99 (1 H s), 7.20-7.33 (5H m, 7.50
(2H, M. Byt N HO O N WD 2007/ 017669 PCT/ GCB20@e/rinekmo288
r5- (2- Am no- et hyl ) - oxazol - 2-yl | -cvcl olggxvl - phenyl - net hanol . (1-d): R3
= Ph, Ro = c-Hexyl. R = Rd = CHi3 (flrst el utlng enanti omer) The
title conpoubd2nianinasethyl)-edataltd-vikcyejohexvbahenylieethangl ‘

Exanpl e 64. p_ I %et hanol / 95% hept ane
DO 5o o et FrfeML BB E L diod ﬂmner). LC-MB (Method 1): Rt
6. 74 m n, MIhaﬁtBa ({dﬂkﬁloumﬂwwﬂs%awﬂom)wﬁg preparativeghia’ HPLGof Egarbile §4.76

3H, 2 o
é o ??1 " ?:rﬁ@fbgih? ?%ﬂ&rg'ﬁmjié 5‘% eg%no? @5]’/;}3%%5‘292}6 1/°%d§ﬁylén};85'~1ss)
Exanpl e 6¥ NMLfsndR} 12 mins
r5- (2- Am no- et hYWCW&@éthé’dﬂ HGW'MH%M'&QFI@HY{' -met hanol . (1-d): Re
= Ph, Ro = c-Hexyl % t enanti oner) The
i te compound et NYB QRO T 71 B khti (Ot & 20 BHCH 057
Exanpl e 64 S C r
ey CLE e Re G e g e SRRt S R TR S ehi?
to Exanple 66. Exanple 68 HO,0 N+ O\ 20 Br
f2-12- (Cyel ofigible By dr oxy- phenvi - et hyl ) - oxazol -5-yl | - et hyl ) -di net hyl
- (3-phenoxy- propel)-amonium brom de fl-e): Re = Ph. Rb = c-Hexyl. R
= Rd = CH3. R 3- phenoxvpronyl - Enantioner't The title conpound
was prepared ¥ t conmpound in Exanple 66 using the 25 nmethod in
) At 8.54 min, nlz 463 [M] 1H NWR
28 :

Exanpl e 65. LC.\\
(DVBO de) S 0. Ny, 1.48-1.70 (4H, m), 2.12-2.28 (3H n,

[5-(2-Amino-ethyl)-oxazol-2-yl]-cyclohexyl-phenyl-methanol. (I-d): R® = Ph, R® =
c-Hexvyl, R® = R” = CH; (second eluting enantiomer)
The title compound was isolated following preparative chiral HPLC of Example 64
15 using the conditions reported for Example 66; (Rt 13.5 mins). -
LC-MS (Method 1): Rt 6.76 min, m/z 329 [MH"]
NMR corresponds to Example 66.

Example 68

20

(3-phenoxy-propyl}-ammonium bromide (I-e): R* = Ph, R = ¢-Hexyl, R°=R% =

CH.. R® = 3-phenoxypropyl — Enantiomer i
The title compound was prepared from the compound in Example 66 using the
25  method in Example 65.
LC-MS (Method 1): Rt 8.54 min, m/z 463 [M"]
'H NMR (DMSO-dg) 8 0.95-1.28 (6H, m), 1.48-1.70 (4H, m), 2.12-2.28 (3H, m),
3.11 (6H, s), 3.20 (2H, 1), 3.51 (2H, m), 3.61 (2H, m), 4.03 (2H, 1), 5.89 (1H, s), 6.92-
6.98 (3H, m), 7.00 (1H, ), 7.20-7.24 (1H, m), 7.28-7.34 (4H, m), 7.43-7.47 (2H, m).




3.11 (61-1, s),%3.20 (21-1, t), 3.51 (2H, -m, 3.61 (2H, m, 4.03 (2H,
t), 5.89 (1 H s), 6.92- 6.98 (31-1, n), 7.00 (1 H s), 7.20-7.24 (1
H m, 7.280208%16sb-1, m, 7.43-7.47 (2H, m. WO 2007/ @ttafH#2006/002956
PCT/ GB2006/ 002956 89 Exanple 69 HO 1@yN+",) | Br

{2-12-(Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazo"-el | -ethyl)-di nethyl 5
& henoxy- propel )-anmoni um brom de (1=e): R = Ph. Ro = c-Hexvl. R=Rd
= CH3. R :§3-ﬁgéa§§xvpropyl - Enantioner 2 The title conpound was
prepared fr npound in Exanple 67 using the nmethod in Exanple
65. LCM5 (Mephed 1): Rt 8.62 min, .mz 463 [M+] 10 NVR corresponds
to Exanple 68 Exanple 70 NI HO O

f5-(2-Am no-e -2-ell-dip ) -nethanol. (1-c¢): R= Rb = Ph
15 To a sol ut iHDT/0 0 N0

[ 2- (hydr oxy- di ptenyl = net hyl»?'&xazol 5-yl]-acetonitrile (Internedi ate
13) (0.36 g, & mml) in LM5 (7 nL) was added Raney ni ckel

(catal ytic anotmt) and t heBr suspensi on was stirred under an atnospere
of hydrogen gg , ( e L6 0 Jrur e was
filtered ovell€e a{ : ' : _-%?ﬁlﬁ'i l

in vacuo 3o SrpleEmpxs . inkonivh ibidmidedi-¢

purification . ; .

(ChA 3) 8 2. 2H), 6.64 (s, . 25-
7.37 (m 10 Fpe tntmﬁccmm:undwag\mepgrmmth@ coBwpURHA Example’ %t@ﬁ@rt% in a
simlar n oute shown in Schene 7. Exam Nane
Structure 1I—ﬁ]%mH%CN%a'i/‘\%§26§07/017669 PCT, C%gﬁ\??/ 002956 90 pie 71
[5-(2- / 2 (CDCl 3)C-M3(Methed 1): BRELR gin, m/z 4

10 NMR corresponds to Exampie 68.

Example 70

15 To a solution of [2-(hydroxy-diphenyl-methyl)oxazol-5-yi}-acetonitrile (intermediate 13)
(0.36 g, 1.2 mmol) in IMS (7 mL) was added Raney nickel (catalytic amount) and the
suspension was stirred under an atmospere of hydrogen gas (balloon) at RT
overnight. The reaction mixture was filtered over Celite, washed with IMS and the
fiitrate concentrated in vacuo to afford a brown oil, which was usgd without further

20  purification.

LC-MS (Method 2): Rt 1.85 min, m/z 295 [M"]
H NMR (CDCls) 8 2.66-2.73 (m, 2H), 2.81-2.86 (m, 2H), 6.64 (s, 1H), 7.25-
7.37 (m, 10 H).

25  The following example compounds were préﬁared in a similar manner, using the route
shown in Scheme 7.

Exam | Name Structure '‘H NMR LCMS




D net hyl am no-
H- 2.80 (t,

m n,

(s,

_ NL 6H), 2.55 (t,
2H) pher

2H) ,
4.50 5.03 diphenyl

Wo shoyofess—= Rb = Ph,

d5: R
- met hanol .

et hyl ) - oxazol
/ (br.s,

1H,

~2-yl 1 -
6.76

7.27-7.37 mz 323 pR1rcEdcR0isss

(m 1 OH). [MH] 72 {2-[2-(Hydroxy- / g0 (DVMSO-d6): S (Metho
di phenyl -methyl)- -:" 2.17 (m 2H), 3.12 d 1): R
oxazol - 5-y bLeethyI} HO (s, 6H), 3.24 (t, 7.43 di rrethyl (3- | sr
2H) , 3.52 2% A 'plIUIIU - T upyi )- 364 (|||
457 anmon 31r71 (t} rséﬁ) 6.95 (m brom de. (l-e): foJCLJ*éSE)LEStg (gletho
(s, 1 H, Ro= Fihpmtrwlandne.- 7. 04 A %24 CH3,| 6R, 2:5584t, 2H)34 d 5): Rt
(m 1211).; Phenpoy dhe follaw AY | e conp 5.03
prepared ubing t e out ebls%@ﬁ/n i herre N NI J@r@s%m%%b Ro
QRd NR R Re - FipwnyRmeRamolR|5 (T-a) (14) (i-g) SqHlere 18), Ba@a) @nin,
73 ON ~ 11 10 %ﬂﬁ@:ﬁﬂw Ph- ¢0xazol - 5- vl net hyi ) - di m*ﬂ%{'?‘@ﬂ?@? m/z 323
(i-f): R= R ‘CH3  Triethylsilane (720 51 rrrml&ﬂH+
was added ro as utﬁon 3 (5- 1 OH). [MH]
di met hyl a f@ﬂE[ 7 2 y| gl phenyT - met hanol  ( & @mgbed )5 (TOQMetho
ng, 0.325 W[W m[)¢_Pol Lowed by TFA Q. 0%12“} e
heated at FefI ux qighernyl-m ‘h’-me 0,200 @{gﬁﬁg.\/qr 066l 59‘51531@]1 X
reaction mxture m&oics;ﬁp@my]} at ed=paSsed Her &S zs@ntgz‘dg,e a3
| i berated with a sol utig i n nethanol . After, ev a n of
the volatiles th d‘f“&%@e was %,r 245, CEELR S A,
" | phenoxy-propyl)- 3.64 (M, 2H), 4.04 | m/z 457
ammonium t,2H), .95 (m, | [M"
bromide. (i-e): R* = 3H), 6.99 (s, 1H),
R°=Ph, R°= 7.04 (s, 1H), 7.24-
CHs, R*=3- 7.34 (m, 12H).
: Phenoxypropyl
The following example compounds were prepared using the route shown in Scheme
8.
VA M
R % RY ‘3“\ \ R '3“\+ .
HO>I/L N-R° \;‘{LO Ru‘N—H HC?A{LO Hd'Ni:;‘H
5 (- a) (- (-g)
Scheme 8
Example 73

10

Triethylsilane (720 pL, 4.51 mmol) was added to a solution of (5-
dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol (Example 1) (100 mg, 0.325
mmol) in DCM (0.7 mL), followed by TFA (0.7 mL}), and heated at reflux for 6 h. The




purified over silica using a gradient of 1-5% MeOH DCM as el uent to
afford the title conmpound as a colourless oil 5 Yield: 74 ng (78%
LC- M5 (Met haglzda¥ior7géo 5. 03 mn, mlz 293 [MF] " H NVR ( CDGlcg)Gr2006A025436
(s, 6H, 3.50 (s, 2H), 5.59 (s, 1 H, %.91 (s, 1 H, 7.22- 7.33 (m
10H). 10 Exanple 74 ON/ | gr O

(2- Benzhydr ydeacboumk’euﬁe wasedricghiyated, pasdegloverss HENRooaytriggagrel jbenaman witum
brom de. -

o ooy eioris oo e, ArdevePiatoe s BRSRRREL RO RM e LS
used to 15 purifipaoverBilisapsiogs. grad@taﬂ-swmmﬂmh@ %elh@mttq;affowttheata%

in, mz 427 52. 32 2 3.39 6 3.59
(' 2hy - 5 aogificbng B HigoiEEa o - 2% 52 A0 21 8 %6 76 (a2,
6.97 (t, 1 H), 7. ﬁ@'d77%219((ﬁ§%h2H) 7 61 (s, 1 H). 20 Exanple 75 MO

N- (2-(Metho d | ¥ | I -di met hvl - am ne.
- g) (Ra % Imwdmmmtpwmnﬁzolsl}mw I v

(5-di met hyl am nomst MR (G551 4 2.24 (S, B SRS 2He?- ﬁ%l‘ﬁblm) EaPpl D 122 1
00ny, O0.32nmpk3 ¢higkyyl DMF under nitrogen was added sodium hydride
(60% di spersion in oil, 16ng, o.40mml) and the reaction m xture was
stirred fori§5 mlnzg Iodorret hane (40L, 0.65mmol) was added and the
reactionm stirred at roomtenperature for 18h. Water and
Et OAc were ade he phases WD 2007/ 017669 PCT/ GB2006/ 002956 92
separated. T yer was dried (Na2SO4) and the sol vent
evaporated. TH uct was purified using a 10g (solute NH2
cartridge el uting th 5/10 Et OAAc/ cycl ohexane to give the title

conmpound. Yi el d: g (53% 5 Ql@/bt hod 4): At 2.22min, mz 323

[ MH]
(2-Benzhydryl-oxazol-5-yimethyl}-dimethyl-(3-phenoxy-propyl}-ammonium
bromide. (I-q): R* = R® = Ph, R®, R® = Me, R® = 3-Phenoxylpropyl.
The title compound was prepared from Example 73 according to the method used to

15 prepare Example 8.
Yield: 87%
- LC-MS (Method 1): Bt 8.05 min, m/z 427 [M*]
'H NMR (CDCly): §2.32 (m, 2H), 3.39 (s, 6H), 3.59 (m, 2H), 3.93 {m, 2H), 5.30
(s, 2H), 5.62 (s, 1H), 6.79 (d, 2H), 6.97 (1, 1H), 7.20-7.32 (m, 12H), 7.61 (s, 1H).

20
Exariple 75

[2-(Methoxy-diphenyl-methyl)-oxazol-5-yimethyll-dimethyi-amine. (-h): R*=R" =
Ph,R°=R=R'=Me

25 To a solution of (5-dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol
(Example 1) (100mg, 0.32mmof) in 3mL DMF under nitrogen was added sodium
hydride {60% dispersion in oil, 16mg, 0.40mmol) and the reaction mixture was stirred
for 5 mins. lodomethane (40ul, 0.65mmol) was added and the reaction mixture was
stirred at room temperature for 18h. Water and EtOAc were added and the phases




"HNMR (CDCl 3): 52.21 (s, 6H), 3.27 (s, 3H), 3.55 (s, 2H), 6.99 (s, 1
H, 7.23- 7.37 (m 6H), 7.43-7.52 (m 4H). Exanple 76 N O MO N \
Br to WO 2007/017669 , PCT/GB2006/002956
f 2- (Met hoxy- di phenyl - net hyl ) - oxazol - 5-¢4| et hvl | - di net hvl - ( 3- phenoxy-p
ropyl)- ammonium bromde. (I-1): Ra = Ro =Ph. R. RId = M, Re =

3- Phenoxvpr ogafaratéd. The dbbamd’laﬁeltwasl dried (NRSMhandthe polegd re&@bd‘r&t@dﬁThe

Ex le 75 d { h 5

Viiold: - 40mg (580 pI PR ERLERY AP ol iz A BB ERe R SoR
(MeQD): 5 2. Eﬂ)l(cvhyc@hbxar@ t@elveshe @) compo@di.(s, 3H), 3. 42 (m 2H) ,
3.98 (t, 2H), 4. q% (86 BI_%W 88 (dd 2H), 6.96 (m 1 H), 7.25-7.34
(m 8H), 7.47 (m e & . Exanple 77 N~ HOH HOON
OH NH O5 25 LCMS (Method 4): Ht2 22mln m/fz 323 [MH*]

5-f(R)-2-(9-ff2- h h | 1
- rre§ hi/l <(31m no ﬁ\% Wrd no%@ 3’ Bm?%’l (F’I@-@ % dwq%g&(s J“QjB%EM
H pul nol i n- 27-8AéM, ﬁH)sESH@tZ 5#1("@#4['!)

5-[(R)- 1- (tent-butyl -di net hyl -si | anyl oxy) -2-(9-{[ 2- (cycl ohexyl - hydr ox

y_
phenyl - net hyEXamRla 78| - 5. y| net hyl ] - net hyl - anmi no) - nonyl ani no) - et hyl ] - 8-
hydr oxy-1 H WD.2007/ 017669 PCT/ GB2006/ 002956 93 qui nol i n-2-one (75
ng, 0.10 mol HE (1 m-) under a nitrogen atnosphere was
treated with Lytagi ne\tri hydrofl uoride (48 pL, 0.30 nmol-). After
stirring at RMe@erni ght/ t Re reaction mxture was neutralised with
satd NaHCO3 (aq) i extr dt e k=l 7CM The conbi ned organi ¢ phases
wer e washed wit higr¥ne, dried 'F@

10

2-(Methoxy-diphen I-methvl)-m@_;;o_l-s-vlr‘n.é@l]-dimethvl-(aﬂtenoxv-propvll-
ammonium bromide. (I): R® = R" = Ph. R, R® = Me, R® = 3-Phenoxypropvi, R’ =
Me.
The title compound was prepared from Example 75'according 1o the method used o

15  prepare Example 8.
Yield: 40mg (45%)
LCMS (Method 5): Rt 7.46min, m/z 457 [M*]
'H NMR (MeOD): § 2.27 (m, 2H), 3.09 (s, 6H), 3.23 (s, 3H), 3.42 (m, 2H), 3.98
(t, 2H), 4.78 (s, 2H), 6.88 (dd, 2H), 6.96 (m, 1H), 7.25-7.34 (m, 8H), 7.47 (m, 4H), 7.62
20 (s,iH).

Example 77
7 N

25  B<[(R)-2-{9-{[2-{Cyclohexyl-hydroxy-phenyl-methyi)-oxazol-5-yImethyll-methyl-
amino}-nonylamino)-1-hydroxy-ethyil-8-hydroxy-1 H-quinolin-2-one.
A solution of 5-[(R)-1-{tert-butyl-dimethyi-silanyloxy)-2-(9-{[2-(cyclohexyl-hydroxy-
phenyl-methyl)-oxazol-5-yimethy!]-methyl-amino}-nonytamino)-ethyl]-8-hydroxy-1H-




5 filtered, and concentrated to dryness to afford a green/ brown gum
This was purified by preparative PLC (systenms, 25%B + 1. 7% B/ mn).

The pI’OdUC'fw(iﬁ@@/hiﬁng were concentrated, the residue taafgsibocddzoss
MeOH DCM passed over a SCX-2 cartridge, and liberated using 2 M

ammoni a solution in MCH Evaporation of the solvent in vacuo
af forded t heQ4ingling-eren{F&una Ock) rampkin dWTHE 1 mLpundes Bditrogén egnospBéte

LG M5 (net hoﬁa@reat w&h ?r%tyfﬂn“ﬁple F’{hﬁ ﬂ'qulhw %ﬁ%mbl? Aﬁ?héturhﬁb at®e S

1 ,N~ 15 (5-D net I%/q)am nonet envi
(XXVI 11): Raovermght thg,reactignynixiyre was peutrafised v G0 (ambandeitracted o

a m xt ure of wifd ’BBM( 5h360rﬁﬁlne@o%§ﬁlc'ﬁﬁﬁéés wehb wﬁéf@mtﬁ 8l dﬁ%gSNé Q0
Mo

0. 391
sus pensi oh V\ﬂ% %nae%af"?qr?gggsﬁ &h@%ﬁ‘@é t?)?@%étﬁ?%‘@"@@“ gim,Fhissyaspuiing
t heI 20 r eactbmematl\;euelglﬂcl (dysteha, 257018 £1. E%@’ﬁ?‘l}dT HeQorbduck fraddons were
anal ysi s. ure
and gat d. so nﬁ%qtﬁ@%cﬁﬁbemﬁglgé{g%ﬁapg "Q'ﬁaoﬂ{lﬁée '\%’Ipé'ﬁ% °"§éB§b§¥%‘c‘)ﬂm ]
or gani ¢ phasandiiisraiecsining 2 dmmeania solatiah ib Me@. Evapadtion(d¥tEQb)veand .
evapor at ed. J’J&g E‘ﬁéﬂdg?'ﬁ‘e\'@?é’g“@%@f% %ﬂ?-wrgﬁm( 2m ), cooled to -10 'C

under an at rmsp ere o Wth a 2M sol ution of
di et hyl #hi ne i n Ygd3EMEE33¥%8 nl, 0.355 nmol). After warming to RT,

t he sol vent was qya W(ﬂ{e@}%dgnﬁtzéé‘lﬁ"ﬁﬁ-ﬁ Mi4R) ected to col um
chromat ogr aphy (Si @2, 8g) eluti ng with 50% Et OAC in iso-hexane to

gi ve the desired materlal Yield = 0.06 g (51 %9 30 LC- M5 (Method
6): Rt 2.84 ERamplevg 325 [ VH| +. 1 H NVR, 400 MHz, DVMSO-de: 7.5 (1 H,
s), 7.4 (4H, m, 7.3-7.2 (7H, m, 3.6 (21-1, s) and 2.1 (6H, s). WO
2007/ 017669 P&/ GB2006/ 002956 94 Exanple 79 HO NS~N~/ O

S X

/N""'

15  (5-Dimethylaminomethylthiazol-2-yl\diphenyl methanol. (XXVHl): R° = Ph. R® =
Ph, R° = Me, R® = Me
DCE (3ml) was added to a mixture of AIBN (5.84 mg, 0.036 mmol}, N-
bromosuccinimide (0.070 g, 0.391 mmol) and Intermediate 30 (0.1 g, 0.355 mmol).
The suspension was placed in a preheated oil bath at 90 ¢C. After 40mins the

20 reaction was judged to be complete according to LC-MS analysis. The solution was
poured onto a mixiure of diethyl ether and satd. sodium hydrogen carbonate and the
layers separated. The organic phase was washed with water and brine, dried
(MgS0,) and evaporated. The residue was dissolved in THF (2mi), cooled to -102C
under an atmosphere of nitrogen and treated with a 2M solution of dimethylamine in

25 THF (0.178 ml, 0.355 mmol). After warming to RT, the solvent was evaporated, and
the residue subjected to column chromatography (SiOz, 8g) eluting with 50% EtOAc in
iso-hexane to give the desired material.

Yield = 0.06 g (51 %)
30
LC-MS (Method 6): Rt 2.84 min, m/z 325 [MH+-

1H NMR, 400 MHz, DMSO-dg: 7.5 (1H, s), 7.4 (4H, m), 7.3-7.2 (7H, m), 3.6
(2H, s) and 2.1 (6H, s).



Br r2-(Hvdroxvdi phenyl net hyl )t hi azol -5-yl nethvl | di nethvl-(3 5
phenoxvpr opvgamoni um brom de. (XXIX): R' = Ph, Ro = Ph, R = M, Rd
= Me, Re w@adpherev- 1- propel Phenoxypropyl brom de (0. 43%/d82004/0094%
mmol ) was added to a solution of intemgediate 10 3 (0.055 g, 0.170
mml) in CHC3 (1 m) and MeCN (1 ml). The solution was heated at 55
C for 20h, whereupon TLC (10% MeOH in DCM i ndicated near conpletion
of the reac ion.l gge sol vents were evaporated and the residue

subj ected to chromat ography (SiQ2, 8g) eluting with 5 to 15%
MeOH in DCMto give the desired mat(rial as a white sold. 15 Yield =
0.061 g (66. 7 thod 1): R 2.39 min, mz 459 [MBr]+. 1 H

NVR, 400 MHz, 5: \8. @' SRS .5 (1 H s), 7.4 (4H m,

7.3-7.2 (8H, mMp~16.98(3H, m, 4.9 , S), 4.0 (2H, s), 3.4 (2H, m,
6.1 (6H, s) and’ (2H, Mg~ 20 Exafiple 80 0 HO' N Br b
(3-Benzvl oxv-pro y- 12- ((R) - cycl ohexyl - hvdr oxv- phenyl - net hyl ) - oxazol
-5- vinethvll-di

R Rd = ‘

pr epar ed ) : 1
(Method 5): REEA  DRARE 8P, REUBH, e e 1 Mie,
PCT/ GB2006/ 0 hepgx I(DVBO-d6): 5 0.90-1.29 (m 6H),

1.50-1.74 (m 4H), 2.04 (m 2H), 2.26 (m1 H, 2.98 (s, 3H), 2.99
(s, 3H), 3.27 (m 2H), 3.45 (t, 2H), 4.46 (s, 2H), 4.72 (s, 2H),

6.08 (s,1 H, 7.24 (t, 1 H), 7.28-7. 39 (n} 7H), 7.46 (d, 2H). 7.52
(s, 1 H. 5 Bhenssyrrogybroyide (0.438 g, 2.034 mmot) was'added to a solution of intermediate

10 3(0.055 g, 0.170 mmol) in CHCly (1ml) and MeCN (1mi). The solution was heated at
55 °C for 20h, whereupon TLC (10% MeOH in DCM) indicated near completion of the
reaction. The solvents were evaporated and the residue subjected to column
chromatography (SiO,, 8g) eluting with 5 to 15% MeOH in DCM to give the desired
material as a white sold.

15
Yield = 0.061 g (66.7%)

LC-MS (Method 1): Rt 2.39 min, m/z 459 [M-Br+-.
1H NMR, 400 MHz, DMSQ-d6: 8.0 {(1H, s), 7.5 (1H, s), 7.4 (4H, m), 7.3-7.2
(8H, m), 6.9 (8H, m), 4.9 (2H, s), 4.0 (2H, s), 3.4 (2H, m}, 6.1 (8H, s) and 2.2 (2H, m).
20
Example 80

N
'}\i

(3-Benzyloxy-propyl)-j2-{(R)-cyclohexyl-hydroxy-phenyl-methyi)-oxazol-5-

ylmethyl]-dimethyi-ammonium bromide. (l-b): R* =Ph. R® = c-Hexyl, R% R® = CH,
25  R°=3-Benzyloxy-propyl

The title compound was prepared according fo the method used to prepare Example

8.

LC-MS (Method 5): Rt 7.26 min, m/z 463 [M’]



HOON~-OOCOd SOO

] 2- (4-Chl or o- benzyl oxy)-ethvl | -r2-((R)-cvcl ohexvl - hvdr oxv- phenyl - net h
vD- oxazol vy Ydotlizess | - di met hvl - ammoni um net hanesul f onatpgr/dB206bl002056
=Ph, Rb = ¢c- Hexyl R Rd = CH3, R = 2-964- Chl oro-benzvl oxv)-ethyl 10
The title conpound was prepared according to the nmethod used to
prepare Exarrpl e mNMe(wso/Hg)hM ab)1.28Rm, 8HY, 3 .50-0.74 koh ZAH)3 2.04 k] 2H), 226

NI\/R(CDC13) A2k 4

W 267 (M 298 ot gedlyiad 837 n i Tl fepl g P iy,
(2H, s), 4 7909(539I—I03?I—E4 () 1H)77.28-7.308m( 785 7@61d.12Hpny .521s, 4131).(1 H s),
7.51-7.58 (2H, m.. Exanple 821 _Br \ ~) N O+ HO

L2- ((R) - cvcl ohexvl - hvdroxv phenyl - net hyl ) - oxazol - 5- vi net th | - di met hvi
-(2-oxo0-25 2Bxgpgiegl - et hyl ) - ammoni um bronide. (1-b): Ra =Ph. Rb =

c- Hexyl, R, = CH3, Re = 2-Oxo-2-phenyl-ethyl The title ccnpound
was prepared or diNi@\t o the nethod used to prepare Exanple 8.

LC- M5 (Met hod : %5 and 2.60 nin, mz 433 [M]. 25 'H NWR
(CDCI3): 51.02-Ho %2 17-2.32 (1H, m, 3.59 (3H, s), 3.60
(3H, s), 3.89 (1 5. (1 d, 5.47 (1 H d), 5.76 (2H, s),
7.17-7.33 (3H, m [. 42 0(1 H, 21 7.54 (41-1, m, 7.61-7.67 (1
H m, 8.05-8.11 1-1,_@_0"V\D 20 17669 PCT/ GB2006/ 002956 96

Exanple 83 N\\ Br 0 N+ 3

[2-(4-Chloro-benzyloxy)-ethyll-[2-({R)-cyclohexyl-hydroxy-phenyl-methyi)-
oxazol-5-yimethyll-dimethyl-ammonium methanesulfonate. (I-b): R? =Ph, R =c-
Hexyl, R®, RY = CHs, R® = 2-(4-Chloro-benzyloxy)-ethyl

10 The title compound was prepared according to the method used to prepare Example
8.

LC-MS (Method 1): Rt 8.73 min, m/z 483 [M+].
H NMR (CDCla): 61.02-1.49(7H, m), 1.56-1.79 (3H, m), 2.21-2.34 (1H, m), 2.67
(3H, 5), 3.14 (6H, 5), 3.64 (2H, b 5), 3.88 (2H, b 8), 4.49 (2H, 5), 4.79-4.99 (3H, m), 7.16-
15 7.36 (7H, m), 7.43 (1H, s), 7.51-7.58 (2H, m)..

Example 82

’H

R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyll-dimethyl-(2-0x0-2~
20 phenyl-ethyl)-ammonium bromide. (I-b): R® =Ph, R® = c-Hexyl, R°, B? = CH;, R° =

2-Oxo-2-phenyi-ethyl
The title ccmpound was prepared according to the method used to prepare Example
8.

LC-MS (Method 2): Rt 2.53 and 2.60 min, m/z 433 [M+].
25 'H NMR (CDCly): §1.02-1.87 (10H, m), 2,17-2.32 (1H, m), 3.59 (3H, ), 3.60
(3H, s), 3.89 (1H, b s), 528 (1H, d), 5.47 (1H, d), 5.76 (2H, s), 7.17-7.33 (3H, m), 7.42
(1H, s), 7.45-7.54 (4H, m), 7.61-7.67 (1H, m), 8.05-8.11 (2H, m).



HO --~O

f2-((R) -Cvcl ohexvl hydr oxv- phenvl - met hyl ) - oxazol - 5-vi met hvl | - d

i met hyl - (ZW@E@%%@W oxy- - et hyf - amoni um brom de. (i - b)perite0bk005886 =
c- Hexyl, R, CHs. R = 2-Phenet hyl oxy-ethyl The title conpound
was prepared accord| ng to the nmethod used to prepare Exanple B.

LC- M5 (Met hoBxdple88 8.51 min, mz 463 [M+]. "H NVR (CDCl 3):
81.07-1.40 (m _7H), 1 60- 1. 80 (m 3H, 2.32 (m1H), 2.87 (t, 10 2H),

87 (m @EI) 4.17 (s,1 H), 4.91 (dd, 2H), 7.16
}TH) 29-7.37 (m 3H), 7.57 (d, 2H). Exanple
f 3- (4- Car boxv- pheriexv) - propvHaf 2- ((R) - cycl ohexyl - hvdr oxV- phenvl - net h
Vi) -oxazol - 5-V anmoni um bromi de. (1-b): Re =Ph, Rb
= c-Hexyl, Re, RdO™= CH33, R = §- Car boxv- phenoxv) - propel 1M NaCH
(0.209nL) was added to a sol ution
[ 2- ((R)-Cycl ohexyl hydroxy phenyl
nmet hyl ) - oxazol | et hyl 3- : -propyl]-dim
et hyl - anmroni &2 : ' EC VIS : i1:zCRN S
(3nL) and Nt@n%rg_em y- %u&oﬁmbhm BRfMigE. (i- bﬁm’&Ph@kemeﬁgm@d&E ure
for 2 days, e 2 was added. The - solution was
freeze-dri ed&g%@-ﬁ&é‘;—%@gﬁfﬁwgﬂt\é was purified via colum

chr omat ogr apitye titlel astrippgneinil piddedcoidingBVet method/ esddte prepare Example
titl?.corrpou€d whi ch was assunmed to be the bromde salt. 25 Yield:

40ny (1009 Yt'C-MB (I\/tathod 1): At 7.35 min, mz 493 [M]. 'H NI\/R
(CD30D): 61.02- 1. I:& MSiMtethgd 1)1H5&51nm WAWB3 M. 2. 22-1. 46 (3H, M),

3.12 WO 2007/017&

4.05-4.16 (21-1 (;??; %%%?QS'BQQ)’(% @(m %14592@%&3 ‘@é%?ﬁ&

m, 7.4810. 5@")(3442(%')6&73@ 3870, Bk 4. "rﬁ(s,”'f) 9 (dd 2H), 7.16 (m, 3H), 7.2
7.28 (m, 3H), 7.29-7.37 (m, 3H), 7.57 (d, 2H).

Example 84

15 [3-(4-Carboxy-phenoxy)- 1-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-

5-ylmethyl]-dimethyl-ammonium bromide. (I-b): R® =Ph, R” = c-Hexyl, R°, R° CH;,
R® = 3-(4-Carboxy-phenoxy)-propyl
1M NaOH (0.209mL} was added to a solution of [2-((R)-Cyclohexyl-hydroxy-phenyl-
methyl)-oxazol-5-ylmethyl}-{3-(4-methoxycarbonyl-phenoxy)-propyl}-dimethyl-ammonium
20  bromide (Example 53) (41mg, 0.069mmol) in H,O (3mL) and MeOH (3mL}. The solution
was stirred at ambient temperature for 2 days, and then 1M HCI (2ml.) was added. The
solution was freeze-dried and the crude product was purified via column chromatography
eluting with 20% MeOH in DCM to give the title. compound which was assumed to be the
bromide salt.
25 Yield: 40mg (100%)
LC-MS (Method 1): Rt 7.35 min, m/z 493 [M+].
*H NMR (CD3OD): §1.02-1.39 (6H, m), 1.53-1.79 (4H, m), 2.22-1.46 (3H, m), 3.12




Exanple 85 N HO N O -S-050r2 ((R

cvcl ohexvl - hvdr oxv- phenyl - met hyl ) - oxazol - 5- vi met hyi | - di et hvl - r2- (4-
met hyl benz ¥ oekév! | - ammoni um net hanesul fonate. (1 - b)pcriemERk00E8s =
c-Hexyl, R Rd = CH3, R = 244-Methyl -9henzvloxv)-ethyl The title
corrpound was prepared according to the nmethod used to prepare Exanple

10 8. LC- M5 5 dHviey, Bad-d2 2N 8, £05-41 6 (21na), 4.63 (FHys], 6.93F.0MRH, ANCL B-7.35

1.03.2.07 69 (31-1, 3.14 (6H,
3.64 (2H, E)%j m)? é%'7(5§44g'bmg)7(91% QQ%Hzm 6o ?)1 H b s§ °)

4.82-5.02 (2H, m, 7.04-7.37 (7H, m, 742(1 H s), 7.55 (2H, d).
15 Exanple 86 i~ "ON~Od OV d -So0 O T2 ((R cvclohexvl
hvdroxv-phe%%‘-@m%@g\?o oxazol -5-yl nethvl | -r2-(3, 4-di chl oro- benzyl oxy)
et hyl I di meth um net hanesul fonate. (1-b): R =Ph. Rb = ¢ 20
Hexyl R R =5 3,4-Di chl oro-benzvl oxv) -ethvi The title
conmpound was ™pf or di ng to the method used to prepare Exanple
8. LG M5 (Met hid@ ; in, mz 517 [Mf]. ' H NWR (CDC13):
51.03-1.39 (7H, 1 58-1. 80 H3H 23-2.35 (1 H m, 2.71 25
(3H, s), 3.17 (612, s).93. 71\?@?&-1 M, 3.89-3.98 (21-1, m),
4.42 (1H, s), 449(2|—i—-—$930 4.87-5.04 (21-1, m, 7.11-7.33 (4H, m,

7.36-7.43 (31-1, m, 7. %8- 7. 59 (21-1, m. WO 2007/017669
PCT/ GB20 6/002956 98

R°, RY = CH,, R® = 2-(4-Methyl-benzyloxy)-ethy!

The title compound was prepared according to the method used to prepare Example
10 8.
LC-MS {Method 1): Rt 8.67 min, m/z 463 [M+].
14 NMR (CDClo): 5 1.03-2.07 (10H, m), 2.22-2.43 (4H, m), 2.69 (3H, s), 3.14 (64,
s), 3.64 (2H, b s), 3.86 (2H, b s}, 4.48 (2H, 8), 4.60(1H,b s), 4.82-5.02 (2H, m), 7.04-7.37
(7H, m), 7.42 (1H, 8), 7.55 (2H, d).
15

Example 86

& S

20  Hexyl, R, R% = CH., R® ﬂ-(3,4-D[chloro-benzyloxy[-ethy

The title compound was prepared according to the method used to prepare Example
8.

LC-MS (Method 1): Rt 9.09 min, m/z 517 [M+].
- 'HNMR (CDCly): §1.03-1.39 (7H, m), 1.58-1.80 (3H, m), 2.23-2.35 (1H, m), 2.71
25  (3H, s), 8.17 (6H, s), 3.71-3.77 (2H, m), 3.89-3.98 (2H, m), 4.42 (1H, s), 4.49 (2H, ),
4,87-5.04 (2H, m), 7.11-7.33 (4H, m), 7.36-7.49 (3H, m), 7.53-7.59 (2H, m).



Example 87 O N\ / \ SO / ~; O HOB, ON (2-benzyl oxy-ethvl)-f

2- ((R) -cycl ohexyl - hydr oxy- phenyl - met hvD- oxazol - 5-

yl met hyl | -q,i,@%l%{%@mmm um tol uene-4-sul fonate. (l-b): P@q.lcﬁhoﬁmﬁgsﬁ-
c-Hexvl 5 R, CH3, Re = 2-Benzvleggxy-ethyl The title conpound
was prepared accordr ng to the nmethod used to prepare Exanple 8 using
2- (benzyl oxykexamdle 8p- t ol uenesul fonate. LC-M5 (Method 2): Rt 2.60 mz
449 [MF]. "H NMR (CDCI 3): 81.02-1.7 (10—| m, 2.22-2.37 (4H, m,

3.19 (6H, s), 69(2H 10@@_ {2H b's), 4.25 (1 H b s),
4.48 (2H, s), A7 (2H rr) 9 15 (2H, 'm), 7.16-7.43 (9H,
m, 7.55 (2H, N ’, Exarple 88 N HO NH2 15

f5-(2- Am no- etﬂﬂﬂ II-cycI opentyl - phenyl - met hanol . (1-c):
Re = Ph, Rb = . ) ed ordlngtothe met hod used to
prepare Exanpl e LC—I\/S (I\/E .03 mn, mz 287 [MH 'H
NVR (CDCl 3) 61.28-1.71 (m 11 78(t 2H) 297(m 3H), 6.72
(s, 1 H), 22-7.2

2H) . Exanpl

Cycl opentvl -fietti¥elimetiwi ammordumtthivehe-diatiohate: wlﬁbm-haw :

(I -c) &20(&{ 0&;69%3@9&%%&8@/ 002956 99 Ph, .1b = c-Pentvl,
= Rd = t he nmet hod used to pr epare

Exanpl e 64. TheGitlwsohheuritodasprepared acmmmtmthmtr{w&s{ew prephrbiFample
(CDC13) 61. iéa.f-ﬁ"g@( @{j’é’thy@f?l%uéﬁeéu 6.2 57 (m 2H), 2.80 (t, 2H),

5 2.97 (m S, 7.21-7.27 (m 1 :
7.33 |t( 7. & r(ng( ethod 2): Rt 2.60 m/z 449 M+] ( g

' NMR (CDC): 61.02-1.76 (10H, m), 2.22-2.37 (4H, m), 3.19 (6H, 5), 3.69 (2H,
10 bs),3.86 (2H, b s), 4.25 (1H, b 5), 4.48 (2H, s), 4.89-5.07 (2H, m), 7.05-7.15 (2H, m),
7.16-7.43 (9H, m), 7.55 (2R, d), 7.73 (2H, d). '

Example 88

%nm

15 |5-(2-Amino-ethyl)-oxazoI-2-¥I]-cyclopentvl-phenvl—niet@nol. (I-c): R* = Ph, R® =

c-Pentyl.
Prepared according to the method used to prepare Example 70.

LC-MS (Method 2): Rt 2.03 min, m/z 287 [MH*]
'H NMR (CDClg) & 1.28-1.71 (m, 11H), 2.78 (t, 2H), 2.97 (m, 3H), 6.72 (s, 1H),
20 7.22-7.28 (m, 1H), 7.30-7.36 (m, 2H), 7.59-7.64 (m, 2H).

Example 89

/ |

Cyclopentyl-[5-(2-dimethylamino-ethyl}-oxazol-2-yl]-phenyl-methanol. (l-c): R®* =




2H). Exanple 90 O N~ _ HO" OQ OO 10
f2- ((R) - cvcl ohexvl - hvdr oxv- phenvl - net hyl - oxazol - 5- vl net hvl | - di met hvl -

(3- nethyl %%%ﬂ%w butyl ) - ammoni um et hanesul f onat e. (ﬂcrmmo.ﬁﬂ,oz,gg]
Rb = ¢c- HexVI, R Rd = CH3j] R = 3- Met gyl - 3- phenoxv-butyl The title

conmpound was prepared according to the nethod used to prepare Exanple
8. 15 Yi el d: Phpg" £ 6Mentd: A= (kided 4): R. 2.85 mn mrz 477 [ MH].
"H NMR (CDCl 0. 70- 0 2.16-2. 30
(TH o Plsnpid sobgicfts g e wetngd Ussd o BRI Rb B 1y 2 4 77 2. 91
(2H, m, 6 83 (2H-CJS (MetBdd 2): EYEO(SM.MSW[MB*]? 52 (4H m. 20

Bl OLOG CAL EXAMPL S c

present inventi on%mﬁ@%")ﬁu @éﬁ({"ﬁ e&-ﬁ)e%géfsogﬁg%;g]}(j@h%[*hg@&@%f
Exanpl e 77) B2 (h3P-p8esnkr giltl)r@ee(st tiH), 7. 2872 @, d Hyi 7388it, 28H, 1e2 (dhe
fol |l owi ng bi? | Nng assays: Muscarinic Receptor Radioligand Binding
Assays Radio iijand bi ndi ng studies utilising [3H] -N nethyl

scopolam ne ([3H -NM5) and commercially available cell nenbranes

expressi ng tﬁ?aﬁﬂfr_lg@ﬂ nmuscarinic receptors 30 (M2 and M3) were used

to assess th ty of nuscarinic antagonists for M and M3
receptors. MeaBganeg-kn TRIS buffer were Incubated in 96-well plates
with [3H] - ‘ d NB agoni st at various concentrations for 3
hours. Menbranés. and Boung: 007/ 017669 PCT/ G112006/ 002956 100
radi ol i gand were y filtration and allowed to dry
overni ght. Sci nt hen added and the bound
radi ol i gand coun Packard Topcount scintillation
counter 5 The half-1ife O'antagonlsts at each nuscarinic receptor
was neasured using the ©O

10 [2-({R}-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-(3-
methyl-3-phenoxy-butyl)-ammonjum methanesulfonate. (I-b): R* =Ph, R® = ¢-
Hexyl, R%, RY = CH,, R® = 3-Methyl-3-phenoxy-butyl
The title compound was prepared according to the method used 1o prepare Example
8.

15 Yield: 5mg (6%)

L.C-MS (Method 4): Rt. 2.85 min, m/z 477 [M+].

'H NMR (CDCly): & 0.70-2.00 (16H, m), 2.02-2.13 (2H, m), 2.16-2.30 (1H, m),
2.62 (3H, s), 3.07 (6H, s), 3.44-3.55 (2H, m), 4.77-4.91 (2H, m), 6.83 (2H, d), 6.97-7.27
(5H, m), 7.43-7.52 (4H, m).

20

BIOLOGICAL EXAMPLES

The inhibitory effects of compounds of the present invention at the M3 muscarinic

recepior and (in the case of Example 77) the B, adrenergic receptor, were determined
25 by the following binding assays:

Muscarinic Receptor Radioligand Binding Assays

Radioligand binding studies utilising [*H]-N-methyl scopoiamine (*H]J-NMS) and

commercially available cell membranes expressing the human muscarinic receptors
30 (M2 and M3) were used to assess the affinity of muscarinic antagonists for M2 and

M3 raceptors. Membranes in TRIS buffer were incubated in 96-well plates with [*H]-

NMS and M3 antagonist at various concentrations for 3 hours. Membranes and bound



alternative radioligand [3H -Q\B and an adaptati on of the above
affinity assay. Antagonists were incubated for 3 hours at a

concentr at Wzoﬁ%ﬁ@&d hi gher than their Ki, as determ peqibidobidSs

[3H] - QN\B | i gan menbr anes expresgg ng the human muscarinic
receptors. At the end of this tinme, [3H -Q\NB was added to a
concent r at i omadidlig2bd wetetthién blvesstediyfilirdton SAdafdwdd e dneeRPRIgHT, é’&r‘ztﬂﬂnon

studi ed and nue J vrlostlrre eriods from
15 m nutes ugn@y#gggﬁ%péggkwaﬁ@qgﬁ “q"ycﬁ g?"%&’ﬁd’ agkard

t hen har vest ddptount sdintillaianosouaied al | owed t o dry overni ght.
Scintillation fluid was then added and t he bound radioligand counted
using a Canberra Packard Topcount scintillation counter. 15 The rate

at whi ch § 3HTheXa-ifs of antagonisis Bteﬂmrrg.lacanmmeecaptsmas measuretwrﬂg)ms i s
related to Eﬁ&nétﬁb@a%hdﬁﬂiﬂﬁﬂédﬂ? dat an E&uoﬁ’bﬁﬁ@%b&\}e

recept or, ie agonl s on the lt5{6‘0(‘,‘ tors.
The fol | owi nGNegRsSese Revlaatedior 8 hoprg at ﬁ@om@@mqm Oololslchighgr thesdiveir Ki,

MB Exanpl e bhgdbteeminkd witd thb 3H]2]N13‘1’r and, Wih mémbianes ei*pr@ssTﬁq*\Trl}e hu:?naﬁL + 8
I§+NT9 e %%sggmlclr%ceptorsl tthe end &f this tlmel[éH]-QNB was addedtoa concentratlon
10 25-fold higher than its Kd for the receptor being studied and the incubation continued
for various time periods from 15 minutes up to 180 minutes, Membranes and bound
radioligand were then harvested by filtration and allowed to dry overnight. Scintillation
fluid was then added and the bound radlohgand counted using a Canberra Packard
Topc.ount scintillation counter.
15  The rate at which [3H]-QNB is detected binding to the muscarinic receptors is related
to the rate at which the antagonist dissociates from the receptor, ie. to the half life of

the antagonists on the receptors.

The following compounds were tested in the receptor binding assay:

M3
Example | binding

Ki
1 b
2 ot
3 NT
4 +++
5 +
6 +++
7 ++
8 ++
9 4t
10 NT
11 -+
12 +tt
13 ++
14 +
15 +—
16 NT
17 NT
18 NT
19 NT
20 NT
21 NT
22 NT
23 NT




19 NT 20 NT 21 NT 22 NT 23 NT WD 2007/017669 PCT/ GB2006/ 002956
101 24 NT 25 NT 26 +

34 ++W0§0§7Id'1§66936 +
+ 45 +++

43 +++ 44 ++

24 NT
25 NT
26 +
27 . NT
28 +
29 +
30 +
31 +
32 +4-+
33 4+
34 +4++
35 ++
36 e
37 +++
38 ++
39 +
40 bt
441 +
42 ++
43 . ++
44 ++4
45 +++
46 +++
47 ++
48 +++
49 ottt
50 +
51 ++
52 s
53 ++
54 ++
55 44
56 +++
57 +++
58 i
59 ++
60 +

61 +++
62 +4++
63 NT
64 NT
65 +++
66 -+
67 -+
68 ++
69 -+
70 NT
71 ++
72 -+
73 +
74 +
75 NT

NT 28 + 29 +
37 +++ 38 ++

46 ++ AT ++ (H8 ++

30 + 31
39 + 40 +
49 +++

+ 32 +++ 33
++ pchicE006hé20%¢
50 +



51 ++ 52 ++ 53 ++ 54 ++ 55 ++ 56 +++ 57 +++ 58 ++ 59 ++ 60 +
61 +++ 62 +++ 63 NT 64 NT 65 +++ 66 ++ 67 +++ 68 ++ 69 +++
70 NT 71 a5 73 + 74 + 75 NT WO 2007/ 017669

0 1766 PCT/GB2006f002956
T it L 78, T 79 +++ 80 , 5 @Y

82 NT

76 +

77 +

78 NT
79 4
80 eerte
81- | -+
82 NT
83 NT
84 NT
85 NT
86 NT
87 NT
88 NT
89 NT
80 NT

- Compounds with a M3 binding Ki < 1nM are indicated ‘+++; those with Ki between 1
and 10nM as “++' and those greater than 10nM as ‘+. All compounds tested had Ki
values <5uM. Compounds marked ‘NT’ were not tested in this assay.

B~ A;:lrenergic Receptor Radioligand Binding Assays
Radioligand binding studies utilising [**I]-lodocyanopindolol and commercially

available cell membranes expressing the human P, adrenergic receptor were used to
assess the affinity of antagonists for Bo-adrenergic recepior. Membranes and SPA-

10 beads were incubated with ['*{]-lodocyanopindolol and B, antagonist at various
concentrations for 3 hours at room temperature in TRIS buffer. The assay was
performed in 96-well plates which were read using the Wallac Microbeta counter.
Example 77 exhibited a K, value of <100nM in this assay.

15
Analysis of Inhibition of M3 Recepior Activation via Calcium Mobilization

CHC cells expressing the human M3 receptcr were seeded and incubated overnight
in 96 well collagen coated plates (black-wall, clear botlom) at a density of 50000 / 75ul

of medium in 3% serum. The following day, a calcium-sensitive dye (Molecular

20  Devices, Cat # RB041) was prepared in HBSS buffer with the addition of 5mM
probenecid (pH 7.4). An equal volume of the dye solution (75ul) was added io the
celis and incubated for 45 minutes followed by addition of 50ul of muscarinic
antagonists or vehicle. After a further 15 minutes the plate was read on a
FLEXstation™ (excitation 488nm, emission 525nm) for 15 seconds to determine

25 baseline fluorescence. The muscarinic agonist Carbachol was then added at an ECg
concentration and the fluorescence measured for a further 60 seconds. The signal
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further 60 secon 0%1 WO 2007/ 017669 PCT/ GB2006/ 002956 103
recorded via a MP1 0 /Ackow!edge data acquisition system connected to a PC.

Tissues were equilibrated for one hour under a resting tone of 1g and were then

subjected to electrical field stimulation at a frequency of 80Hz with a pulse width of
0.1ms, a unipolar pulse, triggered every 2 minutes. A "voltage-response” curve was

20  generaied for each tissue and a submaximal voliage then appiied to every piece of
tissue according to its own response to voltage. Tissues were washed with Krebs
solution and allowed to stabilize under stimulation prior to addition of test compound.
Concentration response curves were obiained by a cumulative addition of test
compound in haif-log increments. Once the response to each addition had reached a

25 plateau the next addition was made. Percentage inhibition of EFS-stimulated
contraction is calculated for each concentration of each compound added and dose
response curves constructed using Graphpad Prism software and the ECs calculated
for each compound.

30 Onset!time and duration of action studies were performed by adding the previously
determined ECso concentration of compound to EFS contracted tissues and the
response allowed to plateau. The time taken to reach 50% of this response was
determined to be the onset time. Tissues were then washed free of compound by
flushing the tissue bath with fresh Krebs solution and the time taken for the

35  contraction in response io EFS to return to 50% of the rasponse in the presence of
compound is measured. This is termed the duration of action.
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t he presencerhefsoftware calculated a peak resistance and a resrstance area under the curve
25  {AUC) during each 2 minute recording period which were used {o analyse the
bronchoprotective effects of test compounds. The results obtained in this assay for
the compound of Example 32 (0.1, 0.3 and 1 pg/kg i.n.} 4 hours prior to MCh (10pg/kg
i.v.) induced bronchoconstriction, and the comparator compound tiotropium, are
shown in Figure 1.

30

Inhibition of pilocarpine induced salivation by i.n. administered compounds.
Guinea pigs (450-5509) supplied by Harlan UKH or David Hall, Staffs UK and
acclimatised to the in-house facllities for a minimum of three days before use. Guinea
pigs were randomly assigned into treatment groups and weighed. Each animal was
35 lightly anaesthetised (4% Halothane) and administered compound or vehicle
intranasally (0.5ml/kg) at up 1o 24 hours before challenge with pilocarpine. At the test
time point, guinea pigs were terminally anaesthetised with urethane (25% solution in
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Qui nea pigs (450-550g) supplied by Harlan UK or David Hall, Staffs UK/
and acclimtised to the in-house facilities for a m ninmumof three
days before use. Guinea pigs were randonly assigned into treatnent

- groups and wei ghed. Each animal was 35 lightly anaesthetised (4%

Hal ot hane) and admi ni stered conmpound oriogehicle intranasally
(0.5ml/kg) at up to 24 hours before challenge with pilocarpine. At
the test tinme point, guinea pigs were termnally anaesthetised wth
urethane (25% sol ution in WO 2007/0178 CT/ GB2006/ 002956 105 H20,

1.5g/ kg). Once sufficient anaesthesia evel oped (absence of toe
pinch reflex) each animal had an absorbent pad placed in the nmouth
for 5 mnutes toa@bMmpoliRdrddtaiuiS@ i va, this pad was renpved and

repl aced with a new pre-wei ghed Ppad for 5 mnutes to establish a
readi ng of baseline saliva production. At the end of this 5 5 ninute
period the pad was removed and wei ghed.z#A new pre-wei ghed pad was
inserted into the nouth before each nal received s.c. pilocarpine
adm ni stered under the skin atéz;¥>L_ of the neck (0.6nmgy/ kg @
2mL/ kg) . The pad was renoved, & a d [eplaced with a new
pre-wei ghed pad every 5 mnutes up'to hB nutes 10 Saliva
production was cal cul ated by subtracting the pre-vBi ghed wei ght of
the pad fromeach 5 mnute period post weighed pad and t hese nunbers
added together to produce an accunul ation of saliva over 15 m nutes.
Each 5 nlnuF@e@@rlod could be analysed in addition to the whole 15

m nute recoy hgd?@elaﬂQlorEﬁ}a em%a@@%r@an@faéﬁmaﬂ?w—m assuned

.28 T L SR b Bore Db o

produced bycCi-Bgakgnpound coul d be cal cul ated by using the follow ng
equation: 20 (1 -(Test-baseline)/(Veh-baseline))*1 00. 106 CLAI M
1. A conpound of formula (1): 5 Re R NA

(i) R' and R together with the nitrogen to which they are attached form a

heterocycloalkyl ring, and R? is a lone pair or a group —R7, —Z-Y-R7, —Z-NR°R'®,
15 -Z-CO-NR°R'", -Z-NR*-C(Q)O-R’; or; -Z-C(0Q)-R’; or

(i) R! and R? together with the nitrogen to which they are attached form a
heterocycloalkyl ring, said ring being substituted by a group ~Y-R’, —Z-Y-R’, -Z-NR°R";
-Z-CO-NR°R™; —Z-NR"-C(0)O-R’; or ; -Z-C(0)-R"; and R® is a lone pair, or C;-Cg-alkyl;

20
combinations of R4 and R5 are those wherein (i) each of R4 and RS is monocyclic
heteroaryl of 5 or 6 ring atoms; (i) each of R4 and R5 is phenyl; (i)} one of R4 and RS is
phenyl and the other is cycloalkyl; and (iv) one of R4 and R5 is monacyclic heteroaryl of
5 or 6 ring atoms and the other is cycloalkyl;

25
R is —OH, C;-Cg-alkyl, C1-Cs-alkoxy, hydroxy-C,-Cg-alkyl, nitrile, a group CONR®; or 2
hydrogen atom,
A is an oxygen or a sulfur afom;

30

X is an alkylene, alkenylene or alkynylene group;

R’ is an C;-Ce-alkyl, aryl, aryl-fused-cycloalkyl, aryl-fused-heterocycloalkyl, heteroaryl,



R6 AX RR31 ZRR (lI) wherein (1) RL is Cl-C6-al kyl or hydrogen;
and R2 is hydrogen or a group -R7, -Z-Y-R7, 10 -Z-NROR1O;

-Z-CO NROR16, -Z-NRO-C(OOR, or -Z-C(O-R; and R3is a lone pair,
or Cl-C6-alkyl; or (ii) R and R3 together with the nitrogen to
which they are attached forma heterocyel oal kyl ring, and R2 is a

|l one pair or a group -R, -Z-Y-R7, -Z-NROR10O, 15 -Z-CO NROR1O,

- Z- NR9- C( O) ayRCi-Cotikyl-ZndtérohrylRC-Cotikyl)-] dytloRkyl aP HetBRciOGmtyngoum t h t he
nitrogen to which they are attached forma heterocycloal kyl ring,
said ring being substituted by a group -Y-R7, -Z-Y-R, -Z-NRORILO;

_Z- CO- NRORLB? is(Z-Qyrky08i0) lydRogencatom:- Z- C(O) - R7; and R3 is a | one pair,
or Cl-C6-alkyl; 20 conbinations of R4 and R5 are those wherein (i)
each of R4 and RS is nonocyclic heteroaryl of 5 or 6 ring atons;
(ii) each’ of iRCakd-giyians, éh@nyalkenylem yr GridwolkyRdensraioms i s  pheny!
and the other is cycl oal kyl; and (iv) one of R4 and R5 is nonocyclic
het er oar yl of 5 or ring atons and the other is cycloal kyl; 25 R6
is -OH Cl- %PWOFC’&QE’@@t%koxy, hydroxy- C1- C6-al kyl, nitrile, a
group CONR92 or a hydrogen atom A is an oxygen or a sulfur atom

30 X is an K e, alken e or. alk I . R Ls an
&2 G- al o1 & RO St Preeieih e Brudension, ERC LG Biv, Syttied
aryl - f used- lhmerecmwwbafykgdsed-hmlmmm;ieroaﬂ;ﬂ),7aryl(m15(15(eﬂRM)Cﬂahétyrlo}aFyi Cy-
het er oaryl (£L; ) o Ris
Ci- G ar iyl Sraf ol or RHEO® cBbino Rl b FEQGUF pBf 18 WhicH feifere
C2- Cl1-al kenatta@h@d form eﬂﬁbrmykmmgeﬁé &atoug; op’uqnailyscmtmmnu adurthex pitjegen
atom R9 ang nagtghl ndependently a hydrogen atom Cl1-C- al kyl, aryl,
aryl -fused 10 heterocycl oal kyl, aryl -fused-cycl oal k het er oaryl
aryl (Cl1- G aW'V@FPI)LanVcﬁMH@f%"Pé%{P gyqlaaikyl, ervifusge- wclqﬂ&yh%etemcymal%@nMO
t oget her ;s 4a- f&é@l—ﬁ&érbé&&ﬁi&lkﬁ@ﬂﬂzﬁ @uay\/ﬁé §|5bs¥1tﬂ@d b?roﬂe &%?&Mhtﬁ&ﬂ Brctips
het erocyclic rw&g% -8 ato cp L f% a fu
nitrogen € lected™from acyl alkoxy, a!koxy arbonyl al y!amlno alkylsul yl, alkylsutfonyl
alkylthio, -NH,, aminoacyl, aminoalkyl, alkylaminoalkyl, arylalkyl, cyano, dialkylamino,
halo, halealkoxy, haleaikyl, alkyl, -OH, -CHO, -COOH, -NO,, aryl (optionally substituted
with alkoxy, haloalkoxy, halogen, alkyl or haloalkyl), heteroaryl {opticnally substituted
20 with alkoxy, haloalkoxy, halegen, alkyl or haloalkyl), heterocycloalkyl, amincacyl,
aminosulfonyl, acylamino, sulfonylamino, heteroarylalkyl, cyclic amine, aryloxy,

heteroaryloxy, arylalkyloxy and heteroarylalkyloxy;

or a phatmacedutically acceptable salf, solvate or N-oxide thereof.
25
2. Acompound as claimed in claim 1 wherein:

R'is C;-Ce-alkyl or a hydrogen atom; R is C4-Cg-alkyl, a hydrogen atom or a group
-Z-Y-R” and R® is a lone pair or C~Cg-alkyl, or

30 R'and R? together with the nitrogen to which they are attached represent a
heterocycloalkyl ring, or R! and R® together with the nitrogen to which they are attached
represent a heterocycloalkyl ring;

combinations of R4 and RS are those wherein (i} each of R4 and RS is monocyclic
35 heteroaryl of 5 or 6 ring atoms; (i) each of R4 and R5 is phenyl; (iii) one of R4 and RS is
phenyl and the other is cycloalkyl; and (iv) one of R4 and R5 is monocyclic heteroaryl of



or oxygen atom wherein, any aryl, heteroaryl, cycloalkyl,

aryl - fused-cycloal kyl , heterocycl oal kyl, and 15 :

aryl -fused- het erocycl oal kyl group nay be substituted by one or nore
substituent groups selected fromacyl, al koxy, alkoxycarbonyl,

al kyl am no, al kyl sul finyl, alkylsulfonylog alkylthio, -NH2,

am noacyl, am noal kyl, al kyl am noal kyl, aryl al kyl, cyano,

di al kyl am né pr 6 hag etormsadnoiahd oty is badiaiidykyl , al kyl, -OH, -CHO, -000H,
-NO2, aryl (optionally substituted wth al koxy, hal oal koxy, hal ogen,
al kyl or hal oaI kyl), heteroaryl (optionally substituted 20 with

al koxy, hal BaiSIc@l'y Cﬁi‘aﬁaﬂglérfnydrakk(}l Cealkyiar e &ydrpogn atbrt er ocycl oal kyl ,
am noacyl, am nosul fonyl, acyl am no, sul fonyl am no, heteroaryl al kyI ,
cyclic am ne, aryl oxy, het eroaryl oxy, arylal kyl oxy and

het er oar y} aﬁl{%ﬂrb%)’ge'bp" asyiEPlREteut i cal |y acceptable salt, solvate or
N-oxi de thereof. 25 2. A compound as clained in claiml V\,her eini Rl

o < or o Lot R R S e L a1 %50 & "
R2 together with the nitrogen to which they are attached represent a
wni on they arerabldR.aRenBhe BRI RIRIEC ol onl kol ring:

conbi nat ibns of R4 and R5 are those wherein (i) each of R4 and R5 is
nmonocyclic ?I | I?‘én%*é?%&?(ée&%torﬁ or 6 ring atons; (ii) each of R4 and R5

i s phenyl; one 0 and R5 is phenyl and the other is
cycloal kyl; and (iv) one of R4 and RS is nmonocyclic heteroaryl of 108
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bond or oxygen eroar ter | kyl ich
oy Chet orBary A Smaiing S cfiniesuin B g ot 2 BEREIR LIS ety sy &
mor e subst mylde:gbngtanup#lahydﬂ@annedc:g-alkxdl ai angrbup B, 3-Z-YARE,o+HBRIRI®, aZ-
clained in b frrhe . € I .
hydr ogen at(g'“lr)neN &dr@gi nR @1%&(6&ﬁ<‘y4n% l{onr?é g%é?g’élﬁ’ OF%TCGZ%VVBR'
-Z- NROR10, wiHeh case the nitrogen atom to which it is attached is a quaternary nitrogen and carries

20 a positive charge.

4, A compound as claimed in claim 3 wherein R® is methyl, so that the nitrogen
atom to which it is attached is a quaternary nitregen and carries a positive charge.

25 5. Acompound as claimed in claim 1 or claim 2 wherein R! and R? together with
the nitrogen to which they are attached form a monocyclic heterocycloalkyl ring of from
3to 7 ring atoms, in which the hetero-atoms are nitrogen; and R? is a lone pair or Cy-Cg-
alkyl, or a group —R’, =Z-Y-R7, -=Z-NR°R®, -Z-NR®-C(0)O-R’ or -Z-C{0O)-R’.

30 6. A compound as claimed in claim 5 wherein RT and R® together with the nitrogen
to which they are attached form an azetidinyl, piperidinyl, piperazinyl, N-
methylpiperazinyl, or pyrrolidinyl ring.

7. A compound as claimed in claim 5 or claim 8 wherein the nifrogen atom to which
35 R'and R?, or R' and R? are attached is a quaternary nitrogen and carries a positive
charge.



CO- NROR10, -Z-NRO-C(OOR7 ; -Z-C(O-R7; and R is a lone pair, or
C7-C6-al kyl in which case the nitrogen atomto which it is attached
is a quaternary nitrogen and carries 20 a positive charge. 4. A
conpound as clained.in claim3 wherein R3 is nethyl, so that the
nitrogen atomto which it is attached {8 a quaternary nitrogen and
carries a positive charge. 25 5. A conpound as clainmed in claim1 or
claim2 wherein Rl and R3 together with the nitrogen to which they
are attached forma m)nocycl iC hetero Ioalem/1 g of from to 7
ring atons, 8 n whiceRPPH! FRetlairgd ft é”‘f"ﬁ Sg’gﬁ“ %(H%Felﬂz'“l%w&fquarre
pair or Cl- @ -ya'kyt-Y-RY —2-NFCRUP-Z-EB.NRRIY-ZNR -6 B)IRIRIQ -Z-C(0)-R":

- Z- NRO- C(O)OR? or -Z- C(O) R . 30 6. A conpound as clainmed in claimb5
wherein RL and R3 together with the nitrogen to which they are

at t ached #oirs ai®H)e{ ppliamally, sybstiteted én wp tq thpseperkams by Imeti,

met hyl ni perazinyl, or pyrrolidinyl ring. 7. A conpound as clained in
claim5 or cIa|m6 wherein the nitrogen atomto which 35 Rl and R3,
or Rl and RYjsabendetdhed is a quaternary nitrogen and carries a
positive charge. 109 8. A conpound as cI ai rred |n any of the

precedi ng clalms wherein, in _any group - -Z-Y-R7,
Z-NRsR10, RziscongityiRetyl, noniperiqry), . oS-G tertbzt_vbpb) R: 5Zis
-(CH2)1.8¢, optionally substituted on up to three carbons by nethyl,
Yis a bond or-O,; R7.is et hyl r , h-, sec- or
Yertbutyl: or  TehSpReRgTmEBYRARRRt L A aneRRB

3, 4- et hyl enedi oxgipyteshdnzofucingly daygttiefoof ur anyl , napht hyl; or pyridyl,
pyrrolyl, pyrimdinyl, oxazolyl, isoxazolyl, benzisoxazolyl,
benzoxazolyl, 15 thiazolyl, benzthiazolyl, quinolyl, thienyl,

benzt hi enyl , furwridylbewmmtrgvrimidinﬂ asazslyy; lisoxatedh Alentidexaablyl benzoxazolyl,

th | t
'bZﬁzt'r?é?%tyl PP, Serpddtly, RRE R bbtz?t&*ﬁ O ety AL
triazinyl, indolBanzistidazoly ﬁ%i@qolyl @ﬁnqwﬂaa%ﬂyélwgﬁzotx% mlatotyhtnaaialyu

part is phenyl, @enétriaea IhRRREbIN WRIURRYIYI, pytiddzinfl! SHEASH texil) etdolyl or
di hydrobenzofuran w thy?l)< and tk"m3 C?-ﬁ ﬂ-5@; | kyl) - paﬂ] |sy

-CH2- or CHZCHZ‘”gaZGV?I?éteroaryl al kyl vvherel n the hetroaryl part is

pyridyl, pyrrolyl, pyrimdinyl, 25 oxazol yl, isoxazolyl,

benzi SOX% olyl, a)rslgﬁolx%ze?elat tl’ie gryw Hhe’nylbg 9z erthyzil d%xypheny[ 3,4-
ethylenedioxyphenyl, dihydrobenzofuranyl, or naphthyl, and the ~(C;-Cg-alkyl)-

part is ~CHz- or —-CH2CHy-; or

heteroarylalky! wherein the hetroary! part is pyridyl, pyrrolyl, pyrimidinyl,

25 oxazolyl, isoxazolyl, benzisoxazolyl, benzoxazolyl, thiazolyl, benzthiazolyl,
quinolyl, thienyl, benzthienyl, furyi, benzfuryl, imidazolyl, benzimidazolyl,
isothiazolyl, benzisothiazolyl, pyrazolyl, iscthiazolyl, triazolyl, benztriazolyl,
thiadiazolyl, oxadiazolyl, pyridazinyl, pyridazinyl, triazinyl, indolyl or indazolyl,
and the —(C4-Cg-alkyl)- part is ~CHz- or ~CHoCHa-; or

30
indanyl or 1,2,3,4-tetrahydronaphthalenyl; or

cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyi; and
35
R® and R'® are independently



qui nolyl, thienyl, benzthienyl, furyl, benzfuryl, imdazolyl,
benzi m dazol yl, isothiazolyl, benzisothiazolyl, pyrazolyl,

i sothiazolyl, triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl,
pyridazi nyl, pyridazinyl, triazinyl, indolyl or indazolyl, and the
-(Cr-Co-al kyl)- part is -CH2- or-CH2CH2nb or 30 indanyl or

1, 2, 3, 4-tetrahydronapht hal enyl ; or cycl opropyl, cyclobutyl,

cycl opentyl or Cﬁfdréq;b@%bfkthyﬁﬁﬂ\yl o a&sgﬁgpﬁl are independently 110
hydr ogen; et hyl [ n- Or isopropyl; phenyl,

di hydr obenzof ur anyl naphthyl 5 pyridyl, pyrronI, pyri m di nyl,
oxazol yl, isoxazgmgwkdmgmﬁb@ﬁmﬁmQ@yhamhmmzoxazolyI, t hi azol yl ,
benzt hi azol yl, quinolyl, thienyl, benzthienyl, furyl, benzfuryl,

i mdazolyl, benzim dazolyl, isothiazolyl, benzisothiazolyl,

pyrazol yl 5 i sot hpwizel pyrrolylrpyamidirgd, ,oxaztm@vhzaon(éa'ﬂyb,l l:;ehzismtaajzalglli, barabyazolyl,

oxadi azol Y1 PYCIBENKbratiIc RN idil BehdMfbr KO bYI 1, micazoly.

i ndazol yl; or ar
3, 4- et hyI enedi ob@rphmﬁg&lolyl @dhla@dmwe@@dmlmmm;plyl isothiazolyl, triazolyl,

di hydr obenzof UraE%zt 96 NIy b9 pyridedi LAY, triRA, iddBlyl or
-CH2- or -CH2CH2-, ”a ?’(‘1 I%’oget ér k)vmp h tﬂﬁ\@t rog%nnat oyiml Y

whi ch they are a‘f‘ﬁ'%’ﬁ’é(?rf orm an azetidinyl, piperidinyl, piperazinyl,
N 15 net hyl pi per azi nyl pyrrol i di nyl, m)rphol i nyl, or t hi onor phol i nyl

AR Col ot R NS AT RIE A

aryl - fused- het eretby(ehenﬁdxkplﬁedyeHﬁydrabqrizofmranylaoyma(pﬁmyCBn@tHey-I(&f-Cgalbyjps
specifically def 7 hj I er
with the nitr ogen af' o%ﬂtg oﬁv\ﬁl]—gﬁh é.—ébar% R tt%éetﬁgrdﬂh %HQ nﬁf%BeJ 89
het er ocycli ¢ ri nghich they 8re attaghed form aopmﬂdmﬂ pipedding, aalnﬂrwyé N-urt her
nitrogen,pr  oxy oal kyl ,
aryl - fuse% cycl o@?@%‘?fpgﬁz Zpgg&?ﬁmgl ky#pﬁolﬁghﬁg@’oﬂﬂfr[}ﬂo’{lnﬁ)ﬁﬁé.

aryl - fused- heterocycl oal kyl group, it nmay be substituted by one or

nore substituenge g{mﬁr@iﬁdé’&fm&m@ sbl@c@aﬁbm dr%en @m@ﬂ@v%ﬁ'aﬂﬁof

clained in claiml wherein, ﬁ
those optionally substltuted a%i aryP fused-heterocyc!oalkyl eteroaer or

aryl(C,-Cg-alkyl)- groups specifically defined for R’ in this claim; or

20
R® and R together with the nitrogen atom to which they are attached form a
heterocyclic ring of 4-8 ring atoms optionally containing a further nitrogen or
oxygen atom;
and when R’ is a heteroaryl, cycloalkyl, aryl-fused-cycloalkyl, heterocycloalkyl,
25 or aryl-fused-heterocycloalkyl group, it may be substituted by one or more

substituent groups as defined in claim 1.

9. A compound as claimed in claim 1 wherein, in the group -NR'R’R?, R" is mathyl
or ethyl, R? is =Z-NR°R' or -Z-Y-R’, Y is a bond or —O-, and -Z- is a straight or

30 branched alkylene radical finking the nitrogen and -NR°R' or —=YR’ by a chain of up to
16 carbon atoms, and R® is methyl.

10. A compound as claimed in claim 9 wherein R’ is phenyl, benzyl,
dihydrobenzofuryl or phenylethyl, which phenyl, benzyl, dihydrobenzofuryl or
35 phenylethyl may be substituted by one or more substituent groups as defined in claim 1.



or ethyl, R2 is -Z-NRR10 or -Z-Y-R7, Yis a bond or -0-, and -Z- is a
straight or 30 branched al kyl ene radi cal 1|inking the nitrogen and
-NRR1O or -YR7 by a'chain of up to 16 carbon atons, and R3 is

met hyl . 10. A conpound as clainmed in cl ai m9 wherein R is phenyl,
benzyl, di hydrobenzofuryl or phenyl et whi ch phenyl, benzyl,

di hydr obenzof uryl or 35 phenyl et hyl may e substituted by one or nore
substituent rou f CTHRRo S
clainmed in c al mﬂéoﬁ"a? 'gﬁaa{sm b\/\ﬁ?t!agllhrr? CE%%vaéérae}”gRas defgfénagd in
claim 8 12. dginedimeaind as clained in claim1 wherein, in the group
-NR R2R3, R2 is 5 -Z-NRORLD or - ZY—R‘,Ylsabondor- , and -Z- is
a straight or branched al kyl ene radlcal Ilnkl t he and
-NROR10 or- & b@rcamemdrﬁscﬂ'a"n‘b el \uiesdn | I%WP ra%k%gﬁgn

t oget her i LANRIR™RIZ-PFENY is0a Béridody —Uq,ezmda-Zelsatdiratghed' I:frmulneaalkytene

i trogen or iEgbBing s edenida HREE S oS08 ot il 6 RiBn st !
wherein Rl amtiRR&nd Rtteyétoer withtthe nitregerrmmhagélneytaiemqmdtfﬁw @gt@rocyclrc

attached fof @q-ga%%@@giy&cﬁuny+19%hﬂfnﬁ§'afu.rer;.e%rn%aé r%gé atom.

met hyl pi pera nor p or -t ol i nyl
ring. 14. A conpound as clainmed in claim12 or cIa|m13 V\/nereln R7 is

a cyclicfi ph' Alcmp J@dﬁ!sﬁﬂe&ﬁnéél‘ﬁll’blaﬁtﬁ 1@%@%@% Rbﬁ’THZB(“ totetherwnh the

di h droben ryl , Wwhic
d: hzdr obeni@'frgg%lq todfh'cﬁﬁbwrétaﬁ%heﬁr@hﬁ%%ﬁ“%@' ﬁﬂ%‘f’i% PiearsiioNe or

nore substi fdgiipipetztiyD pydsliddgf, nfdfsholinyl, ot tiiddkphdlibyl ridgconpound as
claimed in angﬂ%}fp cZiaW §)y12 to 14 wherein RO and R10 are as 20

defined in claim8. 16. A compound as clainmed in any of the preceding
cl ai ns wher ¢4.n (A kompsundads dRired mruhbilRS 2ios cleim thyhereinrR'(i$ 2 oyaia dpopolic R4

ot her i Ty BDpaHE S o R, Byt 2y B g ol By ob

t hi enyl , andihydrebenzbﬂuan of phepylethybarouiymay be sybstitgted,bylone py more fbRiFERM d
as clai rred in Ris -OH 30 18. A conmpound as cl ai ned
in any of th'%ugrece ﬂ-'ga %ﬁn@ wherein R5 is hydrogen. 19. A
conmpound as clained in any of the preceding clainms wherein Xis -CH2-

or - CH2CH245 35A%Qmp&uﬂ%ﬁ%ﬂrﬂéd ﬁsar@b@blﬁ'ﬁﬁ fiolo 64 dhBteh RMAIRMPas as
formula (1A 112
20 defined in c[aam 8.

16. A compound as claimed in any of the preceding claims wherein (i) each of R*

and R3 is thienyl; or (ii) each of R* and R® is phenyl; or (iii) one of R* and R® is phenyl
25 and the other is cyclopentyl or cyclohexyl; or {iv) one of R* and R® is thienyl, and the

other is cyclopentyl or cyclohexyl,

17. A compound as claimed in claim 16 wherein R® is ~OH.

30 18. A compound as claimed in any of the preceding claims wherein R® is hydrogen.

19. A compound as claimed in any of the preceding claims wherein X is -CH;- or
-CH2CH,-.

35 20. A compound as claimed in claim 1 which has formuta (1A}



R4A N\\ \ +i CH2~ A HOA(CH2)m/N (CH2)s -Y RS (IA) wherein Ais
-0- or -S-; mis | or 2; ring Ais an optionally substituted phenyl
ring, or nonocyclic heterocyclic ring of 5 or 6 ring atons, or
phenyl - f used- het erocycl oal kyl ring 5 system wherein the
het erocycl oal kyl ring is a nonocyclic h,]qg_erocycl icring of 5 or 6
ring atons; R4 is phenyl, thienyl, cyclopentyl or cyclohexyl; R5 is
phenyl; thienyl, cyclopentyl or cyclohexyl; s is 1, 3, 4, 5 6 or
7andt is 0, 1, 2,3, 4, 5 6 oX7 provi dedgctmt § not greater
than 16; Y is &‘bo gr -0-, aRd X- is a phg rrég y acceptabl e
anion. 10 &b claynednsi im1 which~has formula
(IB) - RA N X ( 2)[EA I—@?QTC}IZ)m?QW)s( 2)s -Y RS ( (I B) wherein A
is -O or -S; is 1l or 2; ring Bis a pyrrolidiniumor piperidinium
ring; ring A is an optionally substitut ed(lﬁhenyl ring, or
nonocyclic heterocyclic ring of 5 or 6 ring atons, or
phenyl - f used- het er ocycl oal kyl ring system wherein the )
het er ocycl o#hR§IN A s - 05 —Sx e A 06 yolingcA i§eanaptienaly pebstiiuieg! RBeny rigs, &
ring atons; mBhodysiicHeBshéyclid g or GQMEl'a%Fﬁ?bh/ﬂ:héhyl-fuﬁbq{é?é}@?bldalkﬁﬁinbS
xyl ;

eut

phenyl; thienyl, cyc] opentyl or | ohe ;. sis 1 2, 3, 4 5 6 Or
Dand + 1 soptent widsandhe ferbeoo o s & mineByibigteieeyoi g Bt S i ot
t han 16i3 I Y atems; Fb‘dﬁldhényl,{lﬁlenyl,éﬁ})clamw(lor é}&loaemwlrrﬂammuyli thinlyly cyclopentyl
acceptable aniaon. 22. . j j .m. 20_or. .cl.ai.m
wherein ri n%r V.. Iolgexeﬂ% ls"gslpt ) gﬁ%#g °?Zﬁﬁ%ﬁ3{6§?'edd pﬁesﬁ?llof ?vﬁg\f’%?&ntﬁat S+g%
opti onal suthsigreatasthan t; & iselbend ed-G-r and XCis £Bbarkexrsguticallyl asceptable anion.
Cl-C3-al kyl, am no Cl-C3-acyl, and amno C -C3-alkyl, or (ii) a
phenyl -fused 25 heterocycloal kyl ring system wherein the

het er ocytdl ol ky|A gamppung ag claimestipelaing 1 wichdeg dgrawiadiR)i ng of 5 or 6
ring atons. 113 23. A conpound as clained in any of clains 20 to 22
whereint is 0, 1, 2, 3, 4, 50or 6 and sis 1, 2, 3,4, 5 6 or 7
and s+t is 1, 2, 3, 4, 5, 6, or X 24. A conpo 3

20 or claim2lpwheNerpn t is 0, s is 3, and A conpound

as cl ai ned HE)C aiffm 20_or claim 21 wherein ¥ is a bdad-and s+t is 2,
3or 4. A Hy m-..___;'l/(CHz)s —

RS @ ... (IB)

wherein A is =O- or —=8-; m is 1 or 2; ring B is a pyrrolidinium or piperidinium ring; ring A
15 is an optionally substituted phenyl ring, or monocyclic heterocyclic ring of 5 or 6 ring
atoms, or phenyl-fused-heterocycloalkyl ring system wherein the heterocycloalky! ring is
a monocyclic heterocyclic ring of 5 or 6 ring atoms; R* is pheny, thienyl, cyclopenty! or
cyclohexyl; R® is phenyl; thienyl, cyclopentyl or cyclohexyl; sis 1,2, 3,4, 5,6 0r 7 and t
i50, 1,2, 8, 4,5, 6or7 provided that s+t is not greater than 16; Y is a bond or -0-,

20 and X is a pharmaceutically acceptable anion.

22. A compound as claimed in claim 20 or claim 21 wherein ring A is (i} optionally
substitited phenyl, wherein optional substituents are selected from C4-Csalkoxy, halo,
C4-Cs-alkyl, amino C4-Cs-acyl, and amino C,-Cs-alkyl, or (ii) a phenyl-fused-

25 heterocycloalkyl ring system wherein the heterocycloalky! ring is a monocyclic
heterocyclic ring of 5 or 6 ring atoms. '



10 26. A conpound as clainmed in claiml, selected fromthe group
consi sting of

[ 2- (Hydr oxy-di phenyl - net hyl ) - oxazol - 5-yl net hyl ] - di et hyl - ( 3- phenoxy- p
ropyl)- ammonium salts _

[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - net hyj;} - oxazol - 5-yl net hyl ] - di net hyl
- (3-phenoxy- 15 propyl)-ammonium salts [2-((R)-Cycl ohexyl - hyd

r or%/ pPgm(/l( %\;jmt hy Fém@&%%c@rﬁéd@téﬁy b} cigimaebliy b2 Rhaemttiyb-1, 2nBank 4ns
salts - -Cycl g .

hexyl - hydr oA %ém?i 3 e b P L 87 bis- 52y P AePify P] T-di met hyl - (4- met hyl - pe

nt- 3-enyl)-amoniumsalts 20

i nyar o beRbor b SERSS sITRY i abih chot SRR AR A R, B S

[ 2- ((R) - cyycPohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5- yl et hyl ] - di net hyl
-(6-nmethyl - pyridin-2-ylnmethyl)-amonium salts

2- cl opentyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl met hyl ] - di net hyl - (3
! ph(eg}/)xy- Br&)% YA g%p@}m%qiclgmg(hiptc@){m)zo or claim 21 wﬁ/erein Y ig a]bond and s% is 2,
[ 2- (Cycl opegtyh - hydr oxy- phenyl - met hyl ) - oxazol - 5-yl net hyl ] - di
met hyl - ( 3- phenoxy- propyl )- ammoni um salts _
1-[ 2- (Cycl ohexyl - hydr oxy- phenyl - met hyl ) - oxazol - 5-yl net hyl ] - 1- ( 3- pheno
Xy-propylg- pyrrolidiniumsalts 30

o2 Do oo X AR i ol 1 s oo ind o ontishig s ™ V!
( 2- Benzy| ox|p-(Biydirgky-dibRery(-Rethglh-okatot 8yimdtiydrdimgthy{a-phénaxeiphody))- oxazol -

5-yl met hyl ] - 9'35‘@%1*%"[* anmoni um sal ts

[ 2- ((R) - cycTOReXYI™-HVar oxy- phenyl - met hyl ) - oxazol - 5- yI net hyl ] - di met hyl

- ( 4- pheny| - Bt{(R)tQyclobaxyihydraxwphensi-methyl)-oxazol-5-yimethyl]-dimethyl-(3-phenoxy-

(2-((R-fyc @W%mgmgh% s phenyl - met hyl ) - oxazol - 5-yl nethyl ] -[ 3- (4-fl
uor o- phenoxg) 1 ropyl | - di net hE/I -amonium salts

[2- ((R) -cyc d@:@mcwgyw% ohRNSPYERRY Pzl dBrtyIginathkpheneiviret hy
- ( 3- phenyl - zRmBeRMM)safdmoONi um sal t's

L2 (R cycl oRgel cnych pey phenyl e VL) Quaioli i i b PR
[ 2- ((R) - Cyct-ehgxathmbiidin®siis phenyl - net hyl ) - oxazol - 5-yl et hyl ] - di met hyl|
- (3-p- tol ¥l XM, Gyelohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-[2-(2,3-dihydro-
benzofuran-5-yl)-ethylj-dimethyl-ammonium salts
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yImethyl]-dimethyl-(6-methyl-
pyridin-2-ylmethyl)-ammonium salts o
[2-{Cyclopentyl-hydroxy-phenyl-methyl)-oxazol-8-yimethyl}-dimethyl-(3-phenoxy-propyl)-
25 ammonium salts
[2-(Cyclopentyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-(3-phenoxy-propyl)-
ammeonium salts
1-[2~(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-1-(3-phenoxy-propyl)-
pyrrolidinium salts
30  [2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-(4-phenoxy-
butyl}-ammonium salts
(2-Benzyloxy-ethyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-
dimethyl-ammonium salts
[2-((R)-Cyclohexyl-hydroxy—phenyl-methy})—oxa_zfol-t‘;-ylmethyi]-dimethyl-(4—phenyl-butyl)-
35 ammonium salts _
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyi]-[3-(4-filuoro-phenoxy)-



propyl ) -anmmoni um sal ts

[ 3- (4- Chl or o- phenoxy) - propyl ]-[2- ((R) -cycl ohexyl - hydr oxy- phenyl - met hy

| ) - oxazol -5- yl nethyl]-dinmethyl-ammoniumsalts 10

[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl net hyl ] -[ 3- (3, 4-

di chl oro- phenoxy) - propyl ] -di net hyl - ammpgi um sal ts

[ 2- ((R) - cycl ohexyl - hydr oxy- phenyl - met hyl) - oxazol - 5-yl met hyl ] - di net hyl
- (8-m et hyl arapyRuin®sih Ja}mﬂiﬁmh%élﬁl salts

[2-(
[
2
(
2

R I | - h d - I yl net t hyl
P ié%&(ﬁﬁ M Y e R W
{2-[ 2- (Cycl phepyiHaniyohiupxyaighenyl - net hyl ) - oxazol 5-yl]-ethyl}-dinethyl
{

e DB R kARG Yk Betyh prag e et metb YA PheTIoRE ny/

- ( 3- phenoxgthyhepyhonivmedisi um sal ts, and 20

2-[2- d I I
vy propyl ) CARBCP S rlBy Tl SRR el o
i azol - 5-yl n@fQWDanI?@tLIW‘ﬁa"@S phenoxypropyl ) ammoni um salts

(3- Benzyl oxyq A@Chloro—phenoxy) propyl}-[z (R)~ cycIohe I-h droxy phen I-methyl) -oxazol-5-
Xyl

)12 ((R o h | hyl]- 2
8|>lrr29t Lyl ((m)BIB%{C O ex?‘ —ydr oxy-prenyl - methyl) - oxazol - 5-yl met hyl ] - 25

[ 2- (4-C: hboqz:((lagogord;r@&m)hyetdawp}xeriyﬁn(e(r@ogavabl slymiathyis 48, axxhehpheny | -
hyl ) - oxazol pi um salts 27. A conmpound as

claimed in BF C%Y)_’Lpro‘@%l‘ld'ﬂe h¥| a&"%%"("(‘ﬁf'] Soycl ohexyl - hydr oxy- phenyl - 30
met hyl ) - ox aB{(Rbeyclomexyrinydroxii-phemiphtheth @)-plezolebeyimpthyhdinetayiri®methylaswha- .

28. A conpo inclaiml, whichis a
[2-((R) - (ycpaﬁéxyf?&h%%%y phenyl -
met hyl ) - oxa%I(Rchgﬂlohexqurompn@ymahﬁhowd Prieebwitrimstapya-{4-di met hy|

igman&%fg{e%hgﬁﬁlﬁjéﬁéhy[@hﬁ I ,ggﬂﬁlsggd inclaiml, whichis a
cycl ohexyl - oy IWIRLP?I‘W )tﬂxa@ﬁryﬂﬁtqu'maﬁhWe@WFU%Dm u
m sal t. Its _3,4\ nﬁpggngasclalrredlnclalml which is a
[2-((R)-Cyc

met hyl ) - oxa%re@w'?%‘g'ﬁ%}/m@ pﬁl@%ﬂmeﬂ'(yg %ﬂ%éfﬂﬁ“&%ﬁ"@?‘ﬁ%’r) ammoni um

salt. 5 31. (Fplemopepdgypammoaiuneshitsandl ai m 1, which is a

et Dyl ) - G aPo R R RGR Ve et £ S SRR ST NF PN et by

| - amoni um ambhtoniurB3lts A conpound as clained in any of the preceding
cl ai ns, m)dIi—ékﬁgrogydi6?%91blﬂ‘l%ﬂ%miazoI-5-ylmethy[]dimethyl-(S-phenoxypropyl)ammonium
salts
(3-Benzyloxypropyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl}-
25 dimethyl-ammonium salts
[2-(4-Chloro-benzyloxy)-ethyl]-[2-((R)-cyclohexyi-hydroxy-phenyl-methyl)-oxazol-5-
ylmethyl]-dimethyl-ammonium salis

27. A compound as claimed in claim 1, which is a [2-((R)-Cyclohexyl-hydroxy-phenyl-
30 methyl)-oxazol-5-yImethyl}-dimethyl-(3-phenoxy-propyl)-ammonium salt.

28. A compound as claimed in claim 1, which is a {2-((R)~-Cyclohexyi-hydroxy-phenyi-
methyl)-oxazol-5-ylmethyl]-[3-(3,4-dichloro-phenoxy)-propyl]-dimethyl-ammonium salt.

35 29. A compound as claimed in claim 1, which is a [2-(4-Chloro-benzyloxy)-ethyl]-[2-((R)-
cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-ammonium sait.



to of the R2 group by a -L-B group wherein L is a |inker radical and
Bis a noiety having 32 adrenoreceptor agonist activity. 33. A
conpound as clainmed in any of the preceding clainms, for use in
therapy. 15 34. A pharnaceutical conposition conprising a conpound
as clainmed in any of clains | to 32 antia pharmaceutically
acceptabl e carrier or excipient. 35. A pharnmaceutical conposition as
claimed in claim34 in a formsuitable for inhalation. 20 36. Use of
a conmpound as clainmed in any of clains 1 to 32 for the manufacture of
a nedicanment for use in the treatnent of prevention of a disease or
condi tion i APvhFURPQURd as glaiaadia cigim d owieh B2 VelabeivHardspy-Rheadt

di sorder. 2Zmethfl)-odafol-8S/ BBy Emhethyl-ClieR2tRfoxydigedrimbhigmdiagease or
condition_is chronic 30 obstructive lung di sease, chronic bronchitis,
ast hmma, c%ronic‘respiratory obstruction, .bronchial hyperactivity,

pul nonary f Bhriosinspoupd lasplainad ianjainy $ cwtsich isra [2((RECyclohaxyl-ydrdgsphedyd-

manu act ur o ETUG R AR AesRir Se Ry it ol ot

of a disease or condition, in whichthe 35 disease or condition is

irritable b I  asSRAT i Ll I
Ig;;!t rgi n'? es?ﬁalﬁggﬂ&%i aons oFgPﬁ'l %’éﬁgﬁﬂgﬂiﬁgﬁg%ww ?%ﬁlbytréﬂé&gﬁg?tn

116 accéhpaitle Rgwpadna -4¢B gioyp Mhereinds isiadiakergadienl ancrBds aImaisly Baving

urinary-trags 1@bQeoiS agdheCsMARYI NG m cturition disorders including
neur ogeni ¢ pol | akiuri'a, neurogeni'c bl adder, nocturnal enuresis,

psychosomati ¢ bl adder, incontinence associated with bl adder spasns

or chronic gystiAcémpslindiRiaiHédRERY ofthepRddedihy Yiin®s, fofise Mthelapkness;
and 5 cardi ovascul ar di sorders such as vagally I nduced sinus
bradycardia. 39. A conbination conprising a conmpound as clained in
any one of 84.ai % pRartrac&ticalndmpositorotoniising ardompbirid @antlaitmetyn any of

bronchodi | a nt.l,hi st am ne congest .anti-.tussive agents,
wher ei n sai %]%@8&%83’25@3 pﬂaw%ﬁﬁqaﬁy g?]c?p%ﬁfg c%ﬁ'egij%élxﬁ@ef%‘to 31 and 10
sai d conbi nati on agents may exist in the sane or different

phar WﬁceUtigqa,'y- ;ﬁgﬁg}&%'g%dgggﬁco gsiﬁa'yaéjﬁﬂﬁgmrf&ﬁ%n?ﬁﬁﬁa %@ttaﬁlla%ror

si mul t aneou ) Irnatron according to claim erein said
combi nat i oniNeJ#M ses a conpound as clainmed in any one of claims 1
to 31 angh a R2-adrenoceptor agonist.

36. Use of a compound as claimed in any of claims 1 to 32 for the manufacture of a
medicament for use in the treatment of prevention of a disease or condition in which the
disease or condition is a respiratory-tract disorder.

25

37. Use as claimed in claim 36, wherein the disease or condition is chronic
30 obstructive lung disease, chronic bronchitis, asthma, chronic respiratory obstruction,
bronchial hyperactivity, pulmonary fibrosis, pulmonary emphysema, or allergic rhinitis;

38.  Use of a compound as claimed in any of claims 1 to 32 for the manufacture of a
medicament for use in the freatment of prevention of a disease or condition, in whichthe

35 disease or condition is irritable bowe! syndrome, spasmodic colitis, gastroduodenal
ulcers, gastrointestinal convulsions or hyperanakinesia, diverticulitis, pain
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accompanying spasms of gastrointestinal smooth musculature; urinary-tract disorders
accompanying micturition disorders including neurogenic poilakiuria, neurogenic
bladder, nocturnal enuresis, psychosomatic bladder, incontinence associated with
bladder spasms or chronic cystitis, urinary urgency or pollakiuria; motion sickness; and
cardiovascular disorders such as vagally induced sinus bradycardia.

39. A combination comprising a compound as claimed in any one of claims 1 to 31 and
one or more anti-inflammatory, bronchodilator, antihistamine, decongestant or anti-
tussive agents, wherein said compound as claimed in any one of claims 1 to 31 and
said combination agents may exist in the same or different pharmaceutical
compositions and may be administered separately or simultaneously.

40. A combination according to claim 32 wherein said combination comprises a

compound as claimed in any one of claims 1 to 31 and a B2-adrenoceptor agonist.



