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WO 2007/ 017669 PCT/ GB2006/ 002956 AZOLE AND THI AZCLE
DERI VATI VES AND THEIR USES Field of the Invention This

wonuemwiieam rel ates to oxazol e and thi azol e der PEEIGB28®/002956

pharmaceutical 5 conpositions, nethods for their
prepar afi QR ARd tHeL:drl ﬁﬁ%vﬁfﬁ%%% rfrdggases

where enhanced M3 receptor activation is inplicated.
Background to the invention Anti-cholinergic agents
prevent the passage of, or effects resulting fromthe
lcieidad $raglavertioni npul ses through t he parasynpathetic

oy it e B RATR NG TR Bl wkibeoiic )

bgonhxbasuions,gnembss forr ndafnlrpgeparaug&nmms oan m‘?&f‘r‘?ﬁ“ﬁi didisgases
e.Su

N8 R EnqehS fecbfor et Erndt bl oa°CTE W h.

and each is the product of a distinct gene and each
dé nLaue har macol ogi cal properties. mMAChRs
m—é&%@ig;—mw in vertebrate organs, and

t : C | at-e h |nh bi.t ory..an

AT SR e bt B F et Setinbemane

f massdgé of, trim:l@ésrthawgh tthd patdeympanitbtigastvesi THiS &id edlsequence of

tract,. Rs nediate. contractile res

(hE bl Sygh EolDpounEidS MGG Bran AL GceishoImadAch) byBlocking
aﬂs%indiﬁiwthe'nﬁhdcﬁﬁlb@ﬁ&ﬁerd’@h%%@;ﬁtb@ C receptors M, M

and M3 have been denonstrated to be inportant and are

| ocalized to the trachea, the bronchi, subnucosal

ST S SRRSO, LR AT o

pdit tl\/l?zs)ans eas lsthQBG)dUCW a distinot gere @ exichwlisplaysmoigbe

B Re B onF i MR P Mige RS S mymrspete organs,

I amahesmmceptorme@aﬁl both imhithitory@sdleiksitdidry ABians. For
secreﬁl on. reased SI abl ing th ou h nuscarinijc.
RO R AR e shad fidte sEdav RdEen apcashgntestinal tract,

VA8 hChRY m@d’hfe%o?xﬂhcﬁl@?é&@ﬁhé’@ RVRINRAy S4 MRS 1993, Pharmac.
incl udi % asthma and COPD. In COPD, vagal tone may

eieheP8pel S néf¥ased (Gross et al. 1989, Chest; |

96: 984-987) and/or may provoke a higher degree of
obstruction for geonetric reasons if applied on top

dn thelleastranpsadnic ieasptors MieM22ndAY hawd besn(damumstrated to be

2}3 P%%Aandlé'?% ,%%ghz}gﬁstg e t%&le?ﬁ thé Brteh ?Jt%ugoggl | glangds and

mrat o cond ONsS can
qfardzsﬁndaltltauc pah@ha’i@e\n@manh Gryea@hd Vatobywindgd) Ares RegsCrinCare

e choline release follow n .
T BB AOS 1Bhog B b boReeP 1SS niay sppetn AUSIE mediate
Sdoinfruttitini 0 thérestre bedncBbeonsBiRfon. IStifilalieh of M@‘I'ecéoﬁyrg Jocalised
449-455). The resultant increased activation of M3

e SepnHFesal glgnds rasubhndRURIS SeFreliel: obst ruction. Thus
t he

increased signailing through muscarinic acetylcholine receptors has been noted in a
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;
129:856-870). In addition, inflammatory conditions can lead to a loss of inhibitory M2

receptor activity which resulis in increased levels of acetylcholine release following
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identification of potent nuscarinic receptor
ant agoni sts woul d be useful for the therapeutic

wonreaemioraiet of those di sease st ates where enhaneed/d#2006/002956

receptor activity 5is inplic@ed. |ndeed,
contenporary treatnent strategies currently support

f t i st I di t
e Ry, o F RO ORI LT B S teoBiier 45 The resutant
2AR€réasednadieationas M3 reCeptbrsTasds tYRAhaddd Amp§ olagt?@tlon Thus the
I ncontl nence due to bl adder hypercontractility has

dFHITIERION of PRISHE MugeastHIo receRiorantaganisis wauldmedisgful for the

| I
BB ST 1130 b e LI VDo iy
rs\Ohricatedi lndeed, dostemperary trémymnt etrath@ed; anrgently sdyparf regular

[ ng, th use S
e RBP4l AR BB Bl P} LB S8 Bapgers
gPatwels et 8l 200N Any REeWesit CnﬂD@r@iMéd?HGs]IQSGﬂmundS
are in use in the clinic for pulnonary indications.

Thus, there remains a need for novel conpounds that

aﬁ&rﬁﬁ% Qb biRIds} ﬁ%e@ﬂo‘ﬁﬁgéﬁ%oun% %@Jn’\cf}{sﬁated to be

receptors, especially those co
duediated irergtuipcieancd sliauiationgpf 413 mﬁé‘étRSaTlhqs MﬁssmA:(ry'nR

PRIt eV 57 | PURERL PPl RS TR a8 il Gpfridfplon asoases.

del i ver anticholinergic drugs dlrectly to the 20

RSt aiedabgettroagl of e\ﬁdét%é%ﬂbé‘@'ﬁ@glﬂwe%eldf aﬁfl-'rrﬁ)é/éaﬂirﬁb"%rceptor
tered he design_ and

JBEERy R it §Paitnsibcata geid, (SRR SvIRY AairBsEei o1
ammpounds.:ﬂa#etulﬂ la!;e mrthe cm?@ron pdin@hahiiAdicgiRB! muso]ghfelr@;etrﬁaﬁns a
e allow re on e effec
a ot BBl AL freZheRbn ok aliHa Hediade s MogTsoRgni
smm)tord,reapemam&hase)wmmnumﬂs @wBhiarlongddriddion &f ation, enabhng a
BBE AR ITRRA B PRISRIRNL Sl PHES SRLo Bl
divroeghymit thedemdyj the @bty tb ylelives anﬂdlr@lne@”glcrdnmgsedlre‘cﬂy toNhe O

TR o g sl s el FRE AReE B R grua o e

iagrministersiduiie designrard use ofi topicallyagtive diugsmiitk atleny dwation of
ldffort &iPhERAYE r@hined on the receptor or in the lung would allow reduction of

unwanted side effects that could be seen with systemic administration of the same
drugs.

Tiotropium (Spiriva ™) is a long-acting muscarinic antagonist currently marketed for

the treatment of chronic obstructive pulmonary disease, administered by the inhaled
route.

Tiotropium
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COPD. Nb--~ HOH OO |Ipratropium 5 Chem Pharm
Bull . 27 (12) 3149-3152 (1979) and J. Pharm Sci 69

wO03)0783%6237 (1980) describe furyl derivativesPas/GB2006/002956

possessing atropine-like actgvities. Med. Chem Res 10
(9), 615-633 (2001) describes isoxazol es and

A &ﬁé@ﬂ%g@dpﬁw iSBS MUBRERRY Arith Gorfdl RORETEE 167 thd/ RO RABSH

escri oxadi azol es and t hi adi azol es as nuscarini c

COEPeptor 10 antagoni sts. EP0323864 descri bes

oxadi azol es |inked to a nono- or bicyclic ring as
muscarinic receptor ators. The class of (32
adrenergi c receptor ag is well known. Many known
(32-agonists, 15 in ul,aLoH ong-acti ng
(32-agoni sts such as salnmeferagl and fornoterol, have a
role in the treatnent of as r and COPD. These
conmpounds are al so generallyoadI 5t ered by

i nhal ati on. Conpounds currently urnider eval uation as
once-daily (32 agoni st'BPRUBescribed in Expert Opin.
I nvestig. Drugs 14 (7), 775-783 (2005). A well known

32-agoni st pharmacophore js_the iety: 2Q

PO PRI SUlnEH2) 481 52 (1 DZPATSHE FiatR. S 6515) S 537
{ROPesdibe AiyildeAtatfeshdpBssbihgatropmeaike ictvities.
antagoni st and a R2-agonist for use in the treatnent.
el CBerpi Res 6 (0)d6 HoPaib (2001 FpscriBssiRpiazolesendot Rxasdigs as
"qgémi@gﬁ"ﬁﬁo'{ig‘gf agoni st in conbination with

tiotropiu 25 oxotropium ipratropi umand other
W8 Y0994 desarpesomdiazales apd Miad FRTLBGISIELC repepior
a\ﬁ,\%gg'i‘%@“ on of ipratropiumwth 02-agonists and

/ 060533 descri bes the WO 2007/ 017369 o -
EPO32388A0tRsCitEsoB@diazoles ipaskipiadRoR- 5 PV FIRIINgASNygFarnnic
ré PRI YuRkGs. O her MB ant agoni st / (32-agoni st
conbi nations are described in W04/ 105759 and
W03/ 087097.

The class of B2 adrenergic receptor agonists is well known. Many known B2-agonists,

in particular, long-acting B2-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 f2
agonists are described in Expert Opin. Investig. Drugs 14 (7), 775-783 (2005). A well
known B2-agonist pharmacophore is the moiety:

I OH

O
Also known in the art are pharmaceutical compositions that contain both a muscarinic
antagonist and a p2-agonist for use in the treatment of respiratory disorders. For
example, US2005/0025718 describes a f2-agonist in combination with tiotropium,
oxotropium, ipratropium and other muscarinic antagonists; WO02/060532 describes
the combination of ipratropium with B2-agonists and W002/060533 describes the



15

20

25

30

Al so known in the art are conpounds possessing both
muscarini c receptor antagonist 5 and (32-agoni st

waaebinites present in the same nol ecul e. Such PCT/GB2006/002956

bi functi onal nol ecul es provi de bronchodil ation
t hrough two separate nodes of action whilst possessing

wq@'mtmmomtﬂ)mhmmmkagmtsts?@theﬁtﬁﬁ:ﬁlalﬂag@ﬁlﬁql&%gomst
e_easjer or erapeuti c use as
e 8% roubn b PbedioBznd pad WIS EBai e be ot <

eaS| ly co-formnul ated with a third active ingredient,

f l d h I I d bed

g BRI i a7 b oo e RS e ngons
Qi B2- Wt%ﬁﬁt@br@d@ﬁt Mﬂﬁ@é%éﬁﬁﬁecﬁ 'Su@ﬁ b}MMCﬁIBHé’I%&heCUIGS

dlffﬁ E }]I nker radicals for covalentl
NHOURE Bpsahedilation thiughdwo separate moﬂf?ﬁj@fmlofhglhﬂs’mossaselng
sdirighe ialezuRf phalrBcdKinties. SRAILRblebSe %Héul& 'blete'aglétJ to f8rmulate for

ptheserve both activities. This is not surprisin

BrARBYLCLPEAS compstred '@cfﬂ'PrS@Ba"ﬁt? FompRAUads ang could be rsze easuly

wmdo(rﬁQareawt@m&d%bmé ihgreaRHE lfé’r exaﬂ‘r'él %Rﬁd/ é&fcth‘Fecules are
vent i on Accord tion

561 SanRm IO o W4 0oass Wo0GI OBk & A
PWEBBNZBEG? Ehc( WOO@@ZB@G@V &1 & wiidh us@dlfféreﬁ:t]hn@@f %hi&{‘ﬁ_}&r

hydr.o and R2 i s hydr en or a group -
%vﬂggtgl‘ Kingthesp: |st oZthﬂFﬁQ ng%m@(c@a@ngdhatme structure of

e (i@} redical bt BAt ,
b A T 09 o9 o, oAl S ance
t

lej8 palrgHi r%iionmtaracmtﬂw@d\ﬂ% ROGBR y¢ceptcmg simaaltaneously.
R2 is a lone pair or a group -R7, -Z-Y-R7, -Z-NROR1O,

SR G9 iRiEAnvenfiohR9- (AE2] C(O) O-R7; or -Z-C(O-R7; or
O (11l an together wth the nitrogen to \NhICh
?ﬁggérdmg)etog%et LGPy W?ﬁ I§ Projddest 3 erpPQEIdaS formutkey(l): sai d
ring being substituted by a group -Y-R7, -Z-Y-R7, -Z-
NROR10; - Z- CO-NRORILO; - Z- NRO- [ AE3] C(O) O R7; or;
-Z-C(O-R7; and R3 is a lone ir, or C1C6alkyl WO
2007/ 017669 PCT/ GB200%002 5 R4 and RS are

i ndependent |y sel ect eﬁk ( group consi sting of

aryl, aryl-fused- R® Rs/\ -

i 0)

wherein

(i) R'is Cs-Ce-alkyl or hydrogen; and R? is hydrogen or a group —R7, —Z-Y-R’,
—~Z-NR°R'?; -Z-CO-NR°R°, ~Z-NR%-[aE1]C(0)O-R, or ; -Z-C(0)-R”; and R®is a lone
pair, or C;-Ce-alkyl; or

(i) R and R® together with the nitrogen to which they are attached form a
heterocycioalkyl ring, and R? is a lone pair or a group —R’, ~Z-Y-R?, —Z-NR°R'®,
-Z-CO-NR°R'®, ~Z-NR®-aE2C(0)O-R’; or -Z-C(O)-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-R7, -Z-
NR°R'® -Z-CO-NR°R'% ~Z-NR®-(a31C(0)O-R’; or ; -Z-C(O)-R’; and R% is a lone pair,
or C4-Cs-alkyl;
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het er ocycl oal kyl, heteroaryl, Cl-C6-alkyl, cycl oal kyl;
5 R6 is -OH Cl1-C6-al kyl, Cl1-C6-al koxy

waparroiyweCl- Co-al kyl, nitrile, a group CONR82 BCTAB2006/002956

[ AE4] hydrogen atom A is an oxygen or a sulfur atom
lo X is an al kyl ene, al kenyl ene or al kynyl [ AES] ene
group; R7 is an Cl-C6-al kyl, aryl,
f o = > I
P ho SR B GeBhit) Selo@ed romh RE 1ol BRASHY A A ytused-

het er oar
hetesecyalpgikyiietemanil kK- Ge-alkidyaycloalkidy | or
het erocycl oal kyl group; 15 R8 is Cl-C6-al kyl or a
g%(_jro en atom Z is a Cl-Cl6-al kyl ene,
1CI@H al ke nglkpin € 1-Cs-attRxyhBirenykgHY4-alky, mjtrite)@; dréESTONRE, or a

[ oxygen atom 20 RO and R10 are
?Aﬁﬁg’é’gﬁ@%ﬁ‘??'a hydr ogen atom C1-C6-al kyl, aryl,

aryl -fused- heterocycl oal kyl, aryl-fused-cycl oal kyl ,

%2& gf‘%&wﬁl—n’ogrr ggﬂg_(,ﬁ}tbﬁgéal kyl)-, or heteroaryl (Cl-

up; or and R10 together with the
nitrogen atomto which they are attached forma
LCoi f 0 jonal | y cont ai ni ng
X% B A koS s R e P8y or
pharmaceutically acceptable salt, solvate, N-oxide or

h 0 of, .t he ound f
P S5 S I By, ol RSB 7HBRRY, Qb SRR BHERAR heteroan,
atyt{@y-Cralkyh-, GateBRrd(GyCy-alyRyaycloghyl oaheteranyclaalgylaugup;
-Z-Y-R7 and R3 is a lone pair or Cl-C6-alkyl, or R1
and R2 together with the nitrogen to which they are
Bf issGhedalkgor edwdtogan atost;er ocycl oal kyl ring, or RL and
R3 together with the nitrogen to which they are
attached represent a heterocycloal kyl ring; 35 R4 and
Ris afe-GindispeneldhtCy-aengenedr CrOmdityaylgn® gmup;aes]
consi sting of aryl, heteroaryl, Cl- C6-alkyl,
cycl oal kyl; WD 2007/ 017669 PCT/ GB2006/ 002956 6 R6
¥ 43 a Opind hadxygen atad);- C6- al kyl , hydroxy- C, - C6-al kyl or a
hydrogen atonmm A is an oxygen or a sulfur atom 5 X
is an al kyl ene, al kenyl ene or al kynyl ene group; Zis

Bhaed Ry ash éndeabreanyiy arydogea kioym G edwealigi.cuy; aryiifoséd-i s

BRI QA S Is - b 2 y -
ﬁ%t R g% ycryg;%fggpgég QBoalR)1, hetePah; arid SECAKM)-» or heteroaryi(C,
Ce-alkyl)- group; or R” and R'® together with the nitrogen atom to which they are
attached form a heterocyclic ring of 4-8 atoms, optionally containing a further nitrogen
or oxygen atom;

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

In one subset of the compounds of the invention:

R'is C;-Ce-alkyl or a hydrogen atom; R? is C,-Cg-alkyl, a hydrogen atom or a group
~Z-Y-R’ and R® s a lone pair or C;-Cg-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 heterocycloalkyl ring;

R* and R® are independently selected from the group consisting of aryl, heteroaryl, C;-
Ce-alkyl, cycloalkyl;
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It will be appreciated that the carbon atomto which
R4, R5 and R6 are attached can be 15 an asymetric

woeni7re7@® conpounds of the invention may be i RCT/GB2006/002956

formof single enantionmers orgm xtures of
enanti omers. A preferred class of conpounds of the
i nvention consists of quaternary ammoni um salts of
f Qg m ( wher ein he nitrogen shown in forrmula (I)
gg éﬁéﬂ fl%ﬂ%‘? {3*['{3@@ A, hydzwc‘grtsyaw % agyygragenetom;
charge Compounds of the i nvention may be useful in
the treatnment or prevention of diseases in which
alts PAPXHSNOF ASHEWAOMi ¢ receptors are inplicated, for
exanpl e the present conmpounds are useful for treati ng
a Varielw i ndi cations, including but not limted to
2% 1§ L 7 "é‘t‘%ra)}(ef‘ylﬁﬁ? opRIkYISEEITURh as chr oni ¢
obstructive |ung disease, chronic bronchitis of all
types (including dyspnoea associated therew th),
a%tsn%;'kﬂﬁrl'eela 'egylg%%gmjlﬁwylgpp@f@tpc “wheezy- i nf ant
syndrone'), adult/acute respiratory distress syndrone
QRDSE chronic respiratory obstruction, bronchial
hy 57 8879 O DY9ehaicRbnary fibrosis, pul nonary
enphysema, and allergic rhinitis, exacerbation of

§F wa erre vity consequent to 30 other drug
he'rc‘a%‘f}W%%'P?ry@ﬁ?éﬂ‘?%yx@?lggr i nhal ed drug therapy,
pneunDconl osis (for exanpl e alum nosis, anthracosis,

B’ﬁ ngfc’pgsr’échtg@hl@g e ca ! I | o : %&%ﬁeﬁgshg R® are attached can be
garsaswnmdetes tentad st cmmomus oi‘tlderim/eﬁti@hma? befi gt twgabrlnleof single
P lc colitis gastro uoaena
bR AR R RS L 1 ons

cers, ‘gastrornte
hyperanaklne3|a diverticulitis, 35 paln acconpanyi ng

' t h rruscu ur.e: ,
F PRI, éz{?'%%téfé: g&g@&rés&gﬁe %&% By Cﬁas'ﬁts HP?WW ammonium
diadia pﬁfp;rryuhanb mr%tmewmemhowpmh fomuau(b) iissquaternary nitrogen,
fk[%lr'rgg,g%d‘s,t% ad nocturnal enuresis, psychosomatic
bl a r

I ncont | ence WD 2007/ 017669 PCT/ GB2006/ 002956
7 associ ated with bl adder spasns or chronic cystitis,

Usdrhgduhad rogth'é%(vé?uﬁorﬁ’ ﬁta}y%@ déé in thér%étmentc‘b%g&gmn A glseases

cardi ovascul ar di sorders suc as va
0P #¢NrOAckyation of mescarinicarerentorsaire rre@patedt tor pxample the present

Cortbouh@are WREM fiir Seafid é’tﬂar@t’y bﬂh@\bﬁfo‘n@ r\nc‘%é h? BLE £ 1iPfed to

preferred, and in such cases adm nistrat

JBRIBRTAE et ISipeTs SUGH S eapie Pﬁﬁth}ctlvemmlwe,aqm@lc bronchitis
vt lall hypleh (ﬁﬁclbﬁn@ Uﬁpﬁbéﬁ Gssdcf&tééﬂifltﬁtéreﬁlﬂtﬁ?e Sa'stt'ﬁt’ﬁhe aﬂé‘r"gﬁ! arfifhon-

of aCtI uat er nar anmmobnli um Sa

A A L RS W ﬁﬁ?etfesynﬁw (ARDS),

tdhmntd&spmtonvmbetrlﬁdt@ﬁ FéndriM hsp é@&tl\/ﬂytdﬂ}ht@n’t’dry f9%8is, ﬁﬂﬁwonary
tretrrent of trmnteshnal-%ract di sorders and

VAR i, Sxacsialan of vAVIPBYeagiuty consequent to
Fm"‘@’ iy ihkrapg Lﬂmcmwﬁtﬁ@‘ ittagedodrad tﬁe%ﬂye pné@ﬁodbﬂ;osns (for

g{"ﬁ&{; 8@'{‘"\"&0§fs 8’3}&}{?&9? 3 C%ﬁl?%%@tﬁlgre qtlgrl}%cgsrl]% pt|l03|s SIdGFOSlS silicosis,

tabacosns and byssinosis);

gastrointestinal-tract disorders such as irritable bowel syndrome, spasmodic colitis,
gastroduodenal ulcers, gastrointestinal convulsions or hyperanakinesia, diverticulitis,
pain accompanying spasms of gastrointestinal smooth musculature; urinary-tract
disorders accompanying micturition disorders including neurogenic poliakisuria,
neurogenic bladder, nocturnal enuresis, psychoeomatic bladder, incontinence
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wo ReHAREAb! e carrier or excipient. 15 Anot helpcgadeBbs/Mhose

10

15

20

25

30

35

the invention is the use of a conmpound of the

invention for the manufacturé& of a nmedi canent for the

treatnment or prevention of a disease or <condition in

vdEsobiatedsaitly bladder bBasms epdhooniacystivis, tuyinay urggridyoabelthkiuria;
Description of Definitions Unless otherw se

dﬂg'(?'}?'@ﬁplsﬁ’ 4%e context in which they are used, the

f cdrdiovastglat disorlerdisuch dshaghipf thGﬂ@lﬁ[B&inad}@ardMEn used

herein: "Acyl" neans a -CO al kyl group in which the

al kyl group is as described herein. Exenplary acyl

gFF@’rutwtmmldﬂ dasptrél@@l-ﬁ)namdns GOGtiHfisH&on. by%ala‘t@yilvalﬁbﬂfem be

rereeand itk rES R Pty CaPRu R/ Bich 88 qpatermary

ddhi@%]dﬁ\ ﬂci)té wnll\biﬁrﬁ)e{m@fﬂred IrAhgmx?dksee,rtde Harakigh of(actlgndof
CERRS R APy saith B el ForBiniitired By RRelRRE g be

amdresthhoR g, dr- rﬁﬁélﬂﬁn 24 hd\irk €onectppibalpke. Fraereatnaent of

- al kyl rou N, Whi . bel aw.
Bq%%gﬁ%ﬁ%g?gr 18%9185& gﬂrdlay%qghér ﬁﬁgﬁ@ Qgglmls%ra%}gln by the
nerboterad eout@nislalyritle etah couje, andoomey preférvddkyl " as a group
or part of a group refers to a straight or branched
chain saturated hydrocarbon group having from1l to
12notperedspeatdf yhelinvention is:apbmnnmuti@,l compoditiod aoingirising a

r | J.- .

Sﬁ'@clu%d%f a'}ekn}ﬂ(?&ﬁ ER ‘éﬂﬁ a @é ﬁgcgeruggilg%cc?ﬁ%lﬂg g?rrrér 8{ %&%Amn’(.

refers to a straight or branched chain 35 hydrocarbon
g f I
SRR O 4 BT S i PG, o
Exenyineltte of keadicaneoiipsthe enimkent or Awhgntioniof ahisaseawr

f I 02956 8
"%ikdﬁﬁog%@ﬁ@wn”%?\r‘??"ﬁg?ﬁ@ %ﬁ?@%ﬁﬂ'gﬁﬁﬁ oo kyl is
as defl ned above. Exenpl ary al kyl am no groups i ncI ude

NBLEBhAGA gmgfnﬁ{,oﬁghyl am no. "Al kyl ene neans an -al kyl -
group I n WAl ch alggwls as defined previously

Eﬂ@'ﬁﬁ? aihorvdsa Qualifiad iy iha genteridn wiich tegyare usgq;pm sallowing terms
- KdvetiRe Iibiking rﬁean%dsﬁ\mérﬂméd Haeais an - al kenyl - gr oup

in which al ken as defined vi qusl y. Exe
al kenylAsHe %ﬁ‘s QQ'@I?‘M'CQOU@E’EWE t%_e@?'k_y 1S agy C"'Xed
Gt 6in=Ekbmplahd dcyrgfb@mnclmr@oans afd KYOEH(CHgyQuP in

whi ch - al kyn f t AE
ehat n AEHEEE Sar bRl pRgP s s M andids 48 ¥edE e
piieréial Hbémlplarytal:yﬁmlmgl’oons mchxdamrmomm amdeN(CHa)COCHa

gﬂ(s g;] ar b QJCL o?qf bn?eans an —Ulglkﬁ group mE)f\ rﬁpall‘?yl }{s as described

below. Exemplary alkoxy groups include methoxy (-OCH,) and ethoxy (-OC,Hs).
“Alkoxycarbonyl” means a -COQ-alky! group in which alkyl is as defined below.

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 to 12, preferably 1 to 6, carbon atoms, in
the chain. Exemplary alkyl groups include methyl, ethyl, 1-propyl and 2-propyl.

“Alkenyl” as a group or part of a group refers to a straight or branched chain
hydrocarbon group having from 2 to 12, preferably 2 to 6, carbon atoms and one
carbon-carbon double bond in the chain. Exemplary alkenyl groups include ethenyl, 1-
propenyl, and 2-propenyl.
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Exenpl ary al kyl sul fi nyl groups include nethylsulfinyl
and ethylsulfinyl. "Al kylsulBonyl" nmeans a -S02-al kyl
group in which alkyl is as defined above. 15 Exenplary
al kyl salkflarmjno” greams s -Nirtaltyd graviptin yihiahl #likyhisl asededined above.

B bk LAY U0 e el O | ¢
gr oupsAlkyiehe dweaneahyaliyi @roap]m \elﬂlhly kil i® as delmatazrevibusly.
TPl bR s, L1 TR Sade CBEEHE e oo
and C‘Amlemylsne”meah&mnnekbkw groug snaghialm atkbkyl lis N—Qefg\edu p

d
e NIHE etblan) SRt e RO Gt SRR S G RE R aha -
W%JH S02- NRR group in which Ris as herein
dgs& thgﬁ(gmée@‘m %,ﬂ?xﬁ@ époﬁgﬂy\!vhugﬁ ogﬂgns}l Ne e@ﬁ‘) a sfraight or
gabpangbad cedn Atdroparbon grdup r@umtfiorm?. écm aﬁvrﬁferabmm 6; carbon
ok 645 LhBoALLMRN ol BERDFRL L TE RIS H5ATA aroups

. carbon ato romoé to
am@m@etbwmhaa@,p@nemyl or napht hyI The aryl group may

be SU“ﬁ[z&:FHhﬁﬂ" Rgafdg -§6. aﬂg[ @oﬁb‘ RSlhibs QIRXI I%Q Hﬁﬁnﬁg above.

"Aryl a ans an ary

o AR finherats s ooty Aod SihyIS0ESH | bed.
Pr o1 erRgeah ot @@gsﬁu&,pgfoab i ik atkyAb Ketned above.

nDIEEX roup I NC enzyl
3y ?‘k&'ﬁdlbeWPHlP%ﬁélHﬁ@ mﬁth sulfmx} A @W&Wonwreans

an ar yhnghtiy! mgans Qr@amyug?o%h c«&héﬁ@kwsvés detfhed abibexy
noi eties are as previously scribed.” Preferred

aﬁwmlw F‘Hﬁ('y"‘@g%’ﬁ% '@Wdﬂ?{hﬂth@la'lﬁ %ﬂ‘)@]’o noi ety.
Ezfnpl"]gw%c?’czﬂ’ gilegglé agcwﬁnlgmjmﬁ whmfmd ?z?relln dres%nbed
us [

Erelvias) SRR oS eiute ST SNy oup. 1 n

whi ch “Ahmcmlw’ nmdxf s@)‘tcdlm{\lm:grkcmpﬂn ?mncxﬂn@m% i(«:sltﬁcjberbﬁmﬁlw.
use cl oa
e s Rbb AT RS iR tcluor N o
cycl oafmgyrlt\qs:ﬂfmgs meghseaS0.HeRR lghmpl itvuthiath BYs aigerein described.
itue [
Pl B s By 8RS nalO8 DM SR AN e
at t acltédtas 4 greup enpamdéa geiuptdesoies mpaptidnally sabstituted
?-X&H&ch%r%ﬂh gphcaérgma IC @%Sr%c)fch'cs ﬁ%leggéf%{]o%¥% %‘:pgr%ké atoms,
phenyl, use

neans”a nonocy
tpoefaraipit fecvro@yto [ozRkopn agwmmgsucm As wheryth ot hephdinyy.| Theratyl group may

%%tﬁ%Suse dﬂé'or%cﬁ tﬁnﬂ%‘?ﬁﬁ(ouggd herei n. Exenplary

eterocyc i ncl ude
t et r alfpadadigdi meansan aryﬁ-aibuh daraye in Weety theiaswiangalkyl moieties are

herbradb@Phdderingl. BreLABE BARIK 8Nbs 8BStain a C ., alkyl moiety.

Exemplary arylalkyl groups include benzyl, phenethyi and naphthlenemethyl.
“Arylalkyloxy” means an aryl-alkyloxy- group in which the aryl and alkyloxy

moieties are as previously described. Preferred arylalkyloxy groups contain a C1 4 alkyl

moiety. Exemplary arylalkyl groups include benzyloxy.

“Aryl-fused-cycloalkyl” means a monocyclic aryl ring, such as phenyl, fused to
a cycloalkyl group, in which the aryl and cycloalky! are as described herein. Exemplary
aryl-fused-cycloalkyl groups include tetrahydronaphthyl and indanyl. The aryl and
cycloalky! rings may each be substituted by one or more substituent groups. The aryl-
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i soi ndol onyl. The aryl and heterocycl oal kyl rings may
each be substituted by one or nore substituent

wgnroewps7e6dhe aryl - f used- het er ocycl oal kyl gr ouprPaBAGH2€06/002956

attached to the remai nder of 9t he conpound by any
avai |l abl e carbon or nitrogen atom 10 "Aryl oxy" means
aﬁsedcbyalbalkylggroum map beldttathedr tplthe eentbdsdoriobthd cehpoand by any

i ncl ud h " [
B Cataa R e s Pomal Ty cubsti thted 3 1o & menber ed
rmnocyA:ﬂyl msedmtelawcbdalkw’ n@any atnesnoohetic and ring, afuch Iae phenyl
ri ng car.bon at o epl a
8 BiranaroP i SrohBin i Y ahh i eBosudiiiol areds
ﬁ@b@@b@d%eﬂémnﬁi&m[ﬂ‘a@raryﬂﬁsbﬂ hevdrecyeldBlkysgrespsiiasiadé bed
E&%Z‘uwlbmE\?c()ﬁrmlri%@cgipylnkéenz%plggpgeﬁg{g(%&qggﬁl, B%)rlérg!)éndzlopu?anyl and
eoirefolonlyp Theraay iang hetBnscycipalkilaingsiag cachbp substitutbé by one or

g btk S BRC TR bR R P RlPoutf ek HrieRaube pispge o

nmmjaiﬂde:r wthdndnygdund by lanyl gvaalyable&mbn‘n drmitrogéntatori.2
carbon,a

20 mor A0l meBhs o 1 a8 T vl afy Kieshio AL 3g, Bfrolary
mwklmcg)grd)mmsl mylubeagﬁqed;yrl ngs include cycl o$r0py|
cyol oab R g B nRali 2 R T RER S, o g 8 Egperpg ronocyoii
sctydﬂ?alkyl lnegtsygheuwls;ere fel0) o_l‘ tmalrlnglwrboynl a'tomelmsplaced by nitrogen,

y 5 0 i i
SR MRy P, B4R AR o DEa A AR A 5 or e
r(whf.lereﬁlsias dgscrib]uj kerkia). lEdempiBy gyatic pevinesdhaigte pyrrolidine,

. . ; C

SRR TR ot hOBRIN SR Dbl PUCT RSN FRiroup
Ayt bef substitutechby eng e rgerewspbsiituentgraspanchi ng group
at t ack h@gﬁlbé’lk eAEnd AWS{) %Lsu?isﬁ ted%%ﬁna{% cg&ig%rbﬁzyclic

can be tac ed to ano ranc
tfwg§y§i9@d§§@"ﬂrﬁﬁo b%ca@peatoms ﬁtﬂfQEflabIYéme %BZ:,B C%'@O" atoms, and

‘o8l 'I‘éfél%m)ﬂ‘%m @Q@%%a?oon'ﬂt@hgﬁx)e%p@d Hﬁnbé&cﬂ@bﬁbaﬂykﬁrhgs

i's as defi ned above. lary di alrg [ am_no rouE
|'WWC'@PF@WW‘HWW'€W@ 22 HW ﬁYﬁ‘%Pty" Hi&e gyclggalkyl group may

Héaﬂuﬁgtﬂﬁ‘tedrﬂit%h% 6r|rh’c9é%ub§i|iﬁé?ﬁ gsouaé ono, or iodo.
Preferred are

ans a
- 0-al k9V°'©‘?'5¥|ﬁ'kY'n"\%HP%ﬁCY‘P‘I%"%M' 2l o goueuby&c%meeevc&?lkvp and
QI m3etifs af@é@pn’@@tbQQ? HestrioBs.. EXexgaty alonobalie ajdiodikylalkyl

rou n triflu rone hox uor onet hoxy
SR ne SYoneb eI cpR B e PEEBET VA
kycloneptpmett.e hal o WO 2007/ 017669 PCT/ GB2006/ 002956
1Q atonms, Exempl ary. hal oal kyl qgrou i ncl ude
Be i menny A muNPaKal e oBLBYRE 4 Endie gope gptaghed to
araok fundéortd] efte sFaohiiramohirly sitecah Hei dttatiestl to another branching
molecule and this process may be repeated multiple times.

“Dialkylamino” means a -N(alkyl)o group in which alky! 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.

“Haloatkoxy” means an -O-alkyl group in which the alkyl is substituted by one
or more halogen atoms. Exemplary haloalkyl groups include trifluoromethoxy and
difluoromethoxy.

“Haloalkyl” means an alkyl group which is substituted by one or more halo
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aromati c nonocyclic or nulticyclic organic noiety of
from5 to 14 ring atons, preferably from5 to 10 ring

wabtemi7dsn whi ch one or nore of the ring atonsPCTGE2e06802956

el ement (s) other than carbon,1Gor exanple nitrogen,
oxygen or sulfur. Exanmples of such groups include
LREAAE N ey Ihalop ipizayaensdhgilide timaonstiagol v |

b fu " ' | . .f |, imd lyl, .
e Ve oSSy sl BBl oo
| FOMATIamOngeyclic axmuitityelic orgaeid matatl \df fropys ®wzi g atoms,

i i , 70l i rimdjnyl, .
%?fﬁ% i’,?(% q5 Jpﬁg% ia%dynl’ls:, ﬂﬁ"d’h'ﬁ%#’?%@ ,mo(r%f)ttgé(;qnwa,toms is/are
Elgmentis) iothgr thaol oarhont, for axarhgle nitrbgieengkygangbr bl_m'fLﬁl.Z@lé‘x‘rhbples of

; . e stitute

A el A0, BRI DR NS S
regpzeibieaylt diethdatidagolyl) 'mdolglg;mlidnlrﬁwl, asoxazelyk seRoinoithyR isothiazolyl,
t n ail. carhon ar. nitr.ogen
oS 81 s, AR b0 B o,
gwm@golmyl, Whinelinyt, fetrazolyb M-Vﬁacﬁmdlyl,ﬁhiayblylnmielﬁi/: akml #asolyl

e teroaryl a
ORISR S5 5PRY Sbfor are
Héded1etripgiyEgrryp mgy deapdtached ta the pydingeriog theydompound of the
THRNBSOBY XPAVRILIOY YaroBR 3P finBdi4iGRear y! -al kyl oxy-
group in which the ﬁeteroary? and "al kyl oxy noi eties
are asHpeeandakyymegarsa hetewaniPalyle rgrewp in which the heteroaryl and

h@yPheREYd lekas! REously &R0 Fte)?{ar‘}eé‘ hg%w%lgl%ﬁgrwg contain a

nmoi ety. Exenplary heteroaryla oXy group

s FHvhBeieH Bxgmplary heteroaryigiwdroups inchaiapyedyimethyl.
het o hel ' . i s.
et er ogetéidaialk@q MehRs &"ﬂb?égbr %lltﬁé)glg Q@Pé n {Nélrcgi’hpesheteroaryl

prevj ousl descri bed. Exenp het’er

iaﬁg Ialﬁ@’%%oi'eé‘?? 8562s preyigysly deacliped. reteriegdietarparylalkyloxy

FEAURS cantapwRWel aIRylhﬁ’di&y%(eYﬂplagi? éféroé‘gﬁlkyﬂﬁm%ﬁt%chlude
I yl group, n iC

ar c&rr anyl, fused to a cycl oal
RELQIBAYPYand cycl oal kyl are as previously
descr fihetdroabpicayPiakis & abrRFANMNY- §HELBAN WHidHARE K¥eroary! is as
FQURS, | cl dg %5 t et r%hyﬁ%r oqui nol i nyl and
geet f é‘ﬁ@lé’gfﬁfg%? o ’Eﬁ’%ﬁ%’ hetpreary|@xVegrosp§ inchide ryydyiont kyl
ri ngs_“Hetamaq&%eb&yG%ﬂﬁ&;ﬂ’L mfﬁr%da rh&&r@?ﬁ:li@gefé% Igr?ul?, isuch as
roups. e eroaryl -fused- cycl oal ky
B O Rl R8s ol P03 M RS oot S aaatare as
P;ﬁvb)nylyaieactrlbabl @emwmetemamifmieﬂggucﬁl@ngroups include
AL R 5T B os PER Sl 5 s
Mmay eéch be guitaditusedbloy ehear rgre sgbstitye nti gromps. The heteesapasiided-
I reviously described. .
By SO o gl Dl R e g avarcve
Fafbpm@méowmt@mi oxi nopyri di nyl ,
di hyds . i " r idipyl and
di oxol roh RS hEsecioa i MEA H BRI B e,
PUGRGS PYFgY o Busanyb dusaghie kihetereaycloglkyhgroup, imwhich heteroaryl and
PP o e U Ry oo
hetereryriRalkybgroups inglyiip dlinydrodipxiangyriding dibysirepycraldpgridioy,
ah Rvi 3 i Laal " (il ,
I OURBA USSR, U el e o s
may each be Substituted by one or more substituents groups. The heteroaryl-fused-
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
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WO 2007/ 017669 PCT/ GB2006/ 002956 11 4 to 8 ring
menbers whi ch contains one or nore heteroat ons

weeb@mieadofrom 0, S or NR (ii) a cycloal kyl gcowB20d6/002956

from4 to 8 ring nenbers whicH contains CONR and
CONRCO (exanpl es of such groups include succinim dyl
dntd 8ingropmbersiwhitmgdn)ainsTore orhedrertmtgroboaisksdleediipm O, S or

TG 0% SRR atb s oLl 3o S B R Eha F BRI ano

rQ(hMBGG)e(exmﬁpleh of mmfnmm)umk instudensuccaniraidykedrid2-crsdynolidinyl). The

hrﬂgge{egfr? %&%W ng %E%ﬁgﬁ ng% By ﬁﬁ%\ﬁ b‘ﬁ)r?e @bs%tuent groups. The

h@twomyoelkwaamw may dbeatttkgﬂedrto itteet ieewainder oh theprcemicomd lby any
%%ﬁﬂblé)@aqbon Pﬂﬂ%eéhl é{tén aas a group neans unl ess

erwi se Speci i phatic 1o hydrocarbon group
whi ch “Helgrdoyclealkgalgiit meanda aeietoegcioalkylFajkyl- droug incainibiothe

TR0 Rp Bt e rd B B BEE ) o
t er t - “bawsrlajkyl”aS@ grouy eane amessqthsﬁlﬂsabpk@dnflegk anpliphatic
Qal%})héroodg%rﬂﬁ'nngﬁz g& 'sgglgntgoﬁrgb% € g%‘%m@ 1atroy4 carbon atoms in

tl&mmazmy Eametngl, eligapopy (prvpy sulsw!mnyl)gxr bulyl (otylsoddutyRor tert-

%ﬁ,)sulfonyl are as described herein. Exenplary

su #'onyl am no groups include -NHSQ2CH3. R neans al kyl,

aryl , “oulfongt’ resas pl-SQs-atkylarpimiadviien eikyl.is as described herein.
nmeans a

q:xl%ﬁ{ &Hkhflﬁ/&%sﬁﬁ&&&g FAP h%néﬁ{lffmw

physiol'ogi ca t ox1 col ogl ca tolerable salt and
i ncl ud@%’ onylagINQ prans 6 -HiFesu fpnﬂrgmm»twmdl Ryand sulfony! are as

%§&%@We?enb%n%% drlﬁ‘gﬁ\ﬁn&f@m rBéps %ﬁuﬁ@aﬁﬁéb gally

acceptable acid t1on ar maceutical iy

gcvepisdlid, Wa?@?%@ﬂ?fyhﬁﬂ?ﬁcﬂm%ww For exanple (i)

wher e "Phé?ﬁﬁ@@lh’tﬂ:‘éll@écdebﬁlble' ﬁﬁe%hﬁé‘ a%%@io@%aﬁv‘&' iBkicologically
nmore acid g{q‘ s, for exanple carboxy gro

M%f@ﬁi@é@ﬂﬁﬂe e5c VR ARRTRPIIRR @haaaa%t@ﬁa'&yeachptﬁwatbase

ABYitiOS sAE MMaﬁéuﬂbﬁw éé?fér)tame adil%@&ﬁdmiéﬁltscé‘ﬁd? bkHFmaceutically
ammoni um salts, or salt

Si Um an
Ao S TG afy TR monEy S e Pea™le X WRATS 31 ORI of the
m\ehtt&n@inwmma\@or radienRidAcHrdaps, Sorexampls bmbxy’:\@dup@e

ghgg@qc% %H%géepg%&%gé% %{ﬁqngﬁ@sh&a(g %?/%tel f8rnme§:do mclude sodlum

pbmsarame?alcmml h}ﬁgaesimmaab?mrmhr}uﬂn agds tdrﬁag§wltt)m erg‘agmtammes,
.00 e [ , r n

St 5 auc BT At gl A vBarB R Y O FRiPeE e 0

tysine) andthe lires(ii) witere a2 aoaippahe sf thé imeemdibe sontains @i bastoagoup,

%ggr} 5§1§n thl% rﬁ{é‘?f’ (phbHac‘@n%a?lg ggfeg%: ogé' gg'gc,ﬁ%@ﬁ%h :%gﬁsgthr%(jnay be

rou
mrmeﬂmcltm@dwprce:hlomtummyd@bronmdemsdléstesmhorsamaies, acetates,

Eﬁ%ﬁ%ﬁ@éﬁ}%gm{rﬁﬁs (r?%’s‘;/)% grﬁi;g é*osp%raf s, Sugginates and the like;

¢lirwhare g compauncceryaing arqua’@n@y ampByiiun gupradiceptable, counter-
fOHERRAL B8 fosHErIIIRRiBEY trdtRiabs Bifates, methanesulfonates,

benzenesulfonates, toluenesulfonates (tosylates), phosphates, acetates, citrates,

lactates, tartrates, mesylates, maleates, fumarates, succinates and the like.

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



10

15

20

25

30

35

35 1t wll be understood that, as used herein,
references to the conpounds of the invention are

woremoite@o al so i ncl ude the pharmaceuti cal | y aceepicEb®/002956

salts. "Prodrug" refers to afnpound which is
convertible in vivo by netabolic WO 2007/ 017669

PReEnsRE Y08y RRIADSs, réé’udﬁBﬂBSO)ﬁ@at@m) Rya ébfﬁhicﬂm{ﬁcbf?che invention.

reducti on or oxi datl on% to a

iSHRPIEigRHPS Tl fOfRIRY BTQyHER 8TS nP'B?‘ﬂ‘P ﬁ"epib@cél?%@%mﬁ‘?'@“a'

dnpdiste di gy, ppbet-585.62008 Farkf in W2 0] Icdim@dber, GhRIgINtAY. Res., , 1
%{}d 5d pp561 85 (2003) and in F. J. Leinweber, Drug

Pl 98Res. | 379. (1987) 5 1t will be

under ST %etdﬁabrsto%ﬂ thesk iigbdnR hetdi, réfefedtes eehelcBnipdands of
npounds of the i nvention are neant to al so include

tt%'nﬁﬁﬁtﬂ}“lﬁde mﬁaﬂkto alsgipgikde g Prebe ITAS: t o conpounds

and/ or<sgfipmeg peafa 16 @orﬂp@ur’(@@\é@]dﬁﬁ*!}rowéfv@ﬁ&h d@hétaave any
doubl e bonds or carbon-carbon tri The cyclic

b
FREAFCARITLHUE honds ik GRMDORAEOp I t %{ﬁ%f”?&n eteroaryl ,

cycl oatHeydyclicdrslips éﬁérféd&@@bﬁx)@'n@ﬁielwhryl heteroaryl cycloalkyl, aryl-
het eroaryl f sed cyg et eroc

dWSAd-GYglaadyl, @Tleg}a@g y‘ElQ'alky heterocgllcﬁoa?kyl e}/ryl fused-
h\%&érb@wdallkyf u&%%daﬁtf@émé@qbdmdlkyamm o)t bairemagbany

bstit ut tit
o5 BeE by e aove S RienERbUes. Sbeoie Bfitndl505iRient aroups
(:@cl@de adyDeH)- C(ﬁl—k{)ﬁﬂlﬁo@(egg O@@H)alkaadydraﬂwmﬁl(é)gndeOCH )
a am no

a?w%r@uo {e- ayl\?ﬂfé*@ alkyisalfipy!, (e{m tg%*dg)fam%ulfe@ylée 9. -SO,CHy),

G0 eion e e MBS i o CE N CHERb REBIBR R crmy,

%Mblﬂwwg (H h OT%HPCHO—Ph%QVbr?o uﬁmy fanfthd (e. )’NOQH ),), halo,
di al kyl'am no {e. hal oal y(%g

-HaerEBooy (e.QCHAIA), or F@CUEL)klyaloa(llg/lgeg -CF3) alkw(mg -Gt, q -CH,CH,),

§§E§?¢ﬁ9& é@gﬁcﬁ %F‘R?@w,su'i’]%%? Wal}%!kom%agéﬂ{%&ﬁmgeﬁralkyl or

h'(%iil(dm{ybyhétiaroblii,ﬂ @rpﬁamaahly s(bgtitutod lsadith mu@umaioeuToayL hailcfden, alkyl or
0 0oa [0) al O or a ) ,

Tl Aete Rt s Ay e & - CONHaRER e R gaigdutrony! (e..
a8 l-S0aHCHS), gcylamiﬁmé\bﬂ NHCRERNHCGHEDPnylamyic(eigne

H\Zl'l%?b%lﬁiwl)arylaﬁ& f 0({]% ‘?fmuy &e é?@&rp%w%{ﬁ% beteroaryloxy,

eerrgéihuhaydyxymg @eomiq»dy)aaayd hetanoyrywumaxaxy (e.g. benzyl oxy)

an (S .
iy DAIRVORY ¥ 4K Mleﬂgé{o@% oftfon@lVEBERS, SLRRS optional
aubsmtuemtegn@urgsnwp@e alketnldg. aOEdﬂgy awlaguno e@:HIHCH,), alkylsulfinyl

o BRG: Rfidueniise: o B bblnnfeo aokFt.Lape amigoat

(gg'%Hg_'Z’gﬁaryléiR}l alzbéiﬂghQ) «CH C%hﬁ"%}anoa'd}ﬁll@idfﬁ ho (e.g.

P Tyaho i al kyl am no

(N(QH ), MIGH@@'KOXV@ 9 -QGH @HL(B@H? )(lealoalkyl @53'01“) alkyl (e.g. -
OCHFYS . hal oal ky| -&F3), alkyl (e.g. - or
@FLQQIH@)" CH OHCﬁU 9 NQep. Conpounds of the

| Vet G s S ind MO o exlBP brA S RS GEBhnetricl, optical

optica
enantiomeric, diastereomeric and tautomeric forms, including but not limited to cis-

and trans-forms, E- and Z-forms, R-, S- and meso-forms, keto-, and enol-forms.
Unless otherwise stated a reference to a particular compound includes all such
isomeric forms, including racemic and other mixtures thereof. Where appropriate such
isomers can be separated from their mixtures by the application or adaptation of
known methods (e.g. chromatographic techniques and recrystallisation techniques).
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enantioneric, diastereoneric and tautoneric forns,
including but not limted to cis- and trans-fornms, E-

wanadiideorns, R-, S- and nesa-forns, keto-, aRdT/GB2006/002956

enol -forms. Unless otherw seygtated a reference to a
particul ar conpound includes all such isoneric forns,

'Wﬁbr‘édddwoﬂri@feeéﬂc% lélﬂﬁe@'rﬂh%rberﬂrééél'ééby meeaméaqu\Vb? h&aptation of

appropri ate such i soners can be separated from
thnewp mstheds (69 I§§Y’T"W6t”§p§fémih€%l§)i on or adaptation of
known net hods (e.g. chromat ographic techni ques and

recrystalli sa%i onF;,’echni gues). WD 2007/ 017669

13 Where appropriate such isoners
”‘ﬁiér@ﬁre%?e‘éaédﬁ% r?&ﬁohé‘@f GBhpd RBHAMg@® adaptation of
known net hods .g. asymretric synthesis). The groups
Rl, R2 and R3 5 There are three conbinations of groups

Fﬁ]! goﬁ%m%ﬂé’n E?H‘R%‘ CTC1 IIE}@B:L RRirédeh; Bnd R® ls%d%eﬁlow \9“%[,9 R,

rogen or a

r
RIDNRUB O RORATR' zwg:@%)miwza@) R"; and R°is a

mé're?é% e tf%ﬁr%@%fﬂcagkﬁ“ﬁ‘n@?m% affi Ghich e Bpaiiea

i @latenany negen R carmies rpogiiMe ahgigearri es a positive

charge. In conbination (ii) RL and R3 together wth

the nitrogen to whi ch they are attached forma

Hecembinggipm i) By landiRi dogedirer with the niropemts Whaigh they ere attached

Sf%’?ﬁ Eé%ﬁ@éyc@% &Sf_srf\r% %Ii(gh) ls%f INE% pgf g? @e @%stltugnt\ﬁzR; absent) or a

-groqy L RZ:Y-RA BNRHR S, ZRGNRR'S LN C(@IRR’ RR-2-6(0)-R'. In
hBehst f@%o@rsleqn&erpﬁz 5ot thdl 4 loRg ga.r%g iroGeiVHofiftolnicn itis

f'ached I's a quaternary nitrogen an rries a
pﬁf@phed/@ ActigteBan Nt qgenand whkies RIDGsTiNe CRYge dgderisuiar RY and
hat {
g 69001 U S B85 B Sl o
tfl‘fén Ade dripoatasms Tawisichitha krjere-atema arR irogsn. Examples iohgiech
'trH’ih?}’blperﬁHuW?rdldgré%rl\yl l@-b@ﬁsﬁlﬁﬁédqylberazmyl such as

N-substltute erazin

rraethyiPiprReinyk ﬁﬁ?lpy"%{ﬁ‘d‘y Wdsol i di nyI rings. In
conbination (iii) RL and R2 together with the nitrogen
to which they are atfached forma heterocycl oal kyl
ringgmbiatien ("i)rﬁ; anst R fogetbet withuthe ditipgen tgywBigh they- epgattached

“férm 2 'ﬁZzterocyéroléJ Ry, salgTiﬁ@bHﬁa %&Qstltutgd B‘ﬁg QQ(L@—Q R7T 9Lv-R’,

SR ot SENRE e 2 Mo B o R Sed s along pai (i
NRE BYbstitddnt ﬁarstéﬂ‘sﬁhlﬁror@% G%[Hikﬁgspéc%gﬂﬂ%@{yl Wh partiEl&r R and R?

nItTO en to are at'tach y orma
ﬁ@a@bvcwlﬂtthelrﬂ@gsﬂ to phishitreyase ?ﬁWh‘i‘Q BAVIREN aiMPnAKY QiR ring of

tikin BS ehidg %ftd?ﬁ@ n%vﬁlcﬁ e ﬁk@i&%—at&%@iﬁé ﬁifro@én EbdérhpleE bP&%ch
i ncl ude azeti d pi per nyl , piperazi

Nings MW@%Z@Hd'BY'p@Pﬁrﬂ'MIP'%@W%é“ SHW‘W%P‘B%’@E‘EV'WP“ as

&ﬁé‘thméfpéﬁizirﬁl And pWrdSl@iﬁ\ymng%@frc%@rseV\ﬂﬁ@n R3ig (ﬁhé?ttﬁ@fa Ione pair,
Itrogen atomto which it

he IS
éh? QE'F?Q@" ??"gtoq‘ﬁ'a%lt f?aﬁ‘fiﬁch?q ISGRISARY CHFAgeR @”9 carries a
Rssitive CRargBar ge.

Where a group —R’, or —Y-R’, —Z-Y-R’, or a group —Z-NR°R'%; or a group -Z-CO-
NR°R'%; or a group -Z-NR°-C(0)O-R’ or a group -Z-CO.-R’; is present in R?, or the
ring formed by R', R? and the nitrogen to which they are attached:
Z may be, for example —(CHy>)1.e- the latter being optionally substituted on up
to three carbons in the chain by methyi;
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Where a group -R7, or -Y-R7, -Z-Y-R, or a group
-Z-NROR10; or a group -Z-CO NROR10O; or a group

WOZedIRA7669 O) O- R7 or a group -Z-C02-R ; is presear/GB2006/002956

R2, or the 35 ring formed by{Rl, R2 and the nitrogen
to which they are attached: Z may be, for exanple
(CH2)1 8- the latter being optionally substituted on
three carbons in the chain by nmethyl; WO
2007/ 8&'?@6‘@9'19@/’@32006/ 002956 14 Y is a bond or -0-;
R7 may be 5 Cl-C6-al kyl, such as nethyl, ethyl, n- or
i soprapyl, n- sec- or tertbutyl Opt i onal Iy
subst iTUPBHO%ryI such as phenyl or naphthyl, or

aryl - f used-chet-akacsches! Hﬂé‘thylsétﬁf]l ASor isopropyl, n-, sec- or tertoutyl;
3, 4- met hyl enedi oxyphenyl hylenedloxyp henyl , or

di hydr obenzof uranyl; 10 QOtI onal I y substituted

het er Ioalr yl @;btfdﬁ\aﬁslssméﬂuféd arylRYiER @b mhenyfpw hﬁﬂr%)ﬂl)drlaryl -fused-
oxazol y |s azo enzi soxazo enzoxazo

t hi azol yI eg%rﬁ(z')@ﬂ‘ilﬁ"‘é&%‘%'ﬂlas %l"’i%h%ne doxyrigmy!, 3.4

benzot hi en)’éthylérwcbdxyﬁwz of ulhychrobemzmnﬂaﬁwl yl,

benzi m dazol yl, isothiazolyl, benzisothi azol yI

pyrazol yl, 15 isothiazolyl, trlazolyl benzotrlazolyl

t hi adi azol ybptioms é bz udd, het%é&ydﬁ?dh@él pynﬂ?{ I pyGhRBA, r;byhmldmyl
triazinyl, ind ndaz

d
subst i t ut ed®*gf V'yﬁﬁ’?%@y!lIb@?‘ﬁo’yaggwc])g%\%mf(ﬂ&)é Riazedi n
the aryl pmnizoiniazally qoiholyithidryl, @enidibieARSai, ibepkdiyryl,

rrentl oned a an - - C6-al kyl ) - par

o s ormiqaeSbEEB5 B p Grazabt praR dton pikly

aryl - fused -isgthiaeallklyibzdylciherastriapolginihiadiazoll, Bxsdlézolyl,
tetrahydro n bs t ed

het er oar yl ( B%fgwe\ed% ?Z"%'E’J%ry@ 'ﬁ?&ﬁéﬁ%{‘é’fﬂ 'ﬁ t he
heteroaryl part is any of the foregoing specifi caI I y

ment i oned Fo%%%%ua% néi R‘ﬁ 388'1 s?ﬁ'tos eln the aryl
part is - -or - = @tl B ute8 Yy
cyc: oal k%/I lpmﬂdh aagtiveIf(lf;g@'pgBg;oaﬁyxallpmlanmneg:}?yltgrc;upg and the
cycl openty I oC 9@@/ y substitute

het er ocycl oé?kyf’% Cﬁz such ﬁé those wherein
the heterocycloal kyl part is azetidinyl, piperidinyl,

pi per azi nylg no':\bw@%hﬁ: Iﬁh%f%loﬁlﬁlyl s?}éﬁ'és%anyl or 1,2,3,4-

nethylplpera2|n [, yrro idin and 35
- (C1- C6- al kt?ilré)hydm\aphﬁh@e - or - CH2CHz- R9 and R10
may be |ndependently sel ect ed fron1hydrogen

Cl- C6- al kyl _such
Optlonally substltuted heteroaryl(C4-Cs-alkyl)- such as those wherein

the heteroaryl part is any of the foregoing specifically mentioned
heteroaryl groups and the —(C4-Cg-alkyl)- part is ~CH,- or -CH,CH,-;

Optionally substituted cycloalkyl such as cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; or

Optionally substituted heterocycloalkyl(C,-Cg-alkyl)-, such as those
wherein the heterocycloalkyl part is azetidinyl, piperidinyl, piperazinyl,
N-substituted piperazinyl such as methylpiperazinyl, or pyrrolidinyl and
the —(C4-Cg-alkyl)- part is —CH,- or -CH,CHz-;

R®and R may be independently selected from hydrogen; C,-Cg-alkyl such as
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WD 2007/ 017669 PCT/ GB2006/ 002956 15 nethyl, ethyl or
n- or isopropyl; or any of those optionally

weubwoitasb ed aryl, aryl- fused-heterocycl oal kyPCT/GB2006/002956

heteroaryl or aryl (Cl-C8-al kyg - groups specifically
mentioned in the di scussion of R7 above; or 5 RO and

R10 t%lﬁﬁﬂﬁithWth érh@op?béyl Qﬁ@ﬁY of Bod @pt%bylsdd%ﬁwtéuw aryl-
attached é"f%@"g orma heterocyclic rin

ng.
at onrs fugs@ %\fcipaﬂﬂybh‘?tﬁrﬁéWb%@fﬁ'(%tp@@'%fﬁﬂ) |gyoups specifically
cont ainfrfignéd huhé BREuSHdT AFERLBTe;@¥YJen atom such as
azetidinyl, piperidinyl, piperazinyl, N-substituted
plpera2|nyl such as nethylplpera2|nyl pyrrolidinyl,

nor phedigAy IR @@@th‘éhtvﬂﬁﬂ{en’ﬂ@égéhye{tom WWhI&thﬁ@/ %@t@éﬁ&ﬂmay

enbodi nent of the invention, in roup - NR1IR2
is rretf<me a B?ter%'ﬂw HiNgr 4r9s”ngz@tRR§F&r@ b‘y Q‘Wlfmﬁta@s Opﬂona"y

def i negnMhgy méﬁﬁﬁo@aoa@xydeﬁ Stom, Q%@ézetlgm?/ﬂﬁléendmyl
-Z- is. a stral&%ht or branched al kp{sene radi ca i nki

t he niPiReGRAH! Ahaubstiiteeh pipgrazinyhare ?”@t*&%ﬁ)?ﬁé‘f‘y'u@’ftﬂg'"y‘
16, f eforgbainil EndihidnforpRolingiar bon atoms, and R3 is
methyl, so 15 that the nitrogen is quaternised and
carries a positive charge. In these cases, R7 is

i ehe prfdriedeenttysdirhentl ot mwhvénu@n gh muogrsw hNaste RY s, methyl or

B0 e SeREERIE TS N cRlne TR AR e B or 0

phatgr rs@dsteatpﬂdr Bieam;hé& alk)h@nd mwtum&m thé\nkdgey BAYIINRR'™ or

def i

VL B St g B 15 964 18" shcbik p 0 165 oartighatorpS, G s e, so
$iat sheghitrogan ib lqaatehﬁ@bcﬁédwd?;ﬂ;&ba p@blmLchbrgd( im@gesdeases, R’ is

r chai n
P S BB AP P gt 5 s Bliefie oAl wartierig o
phgmytiétbyl and tRT antiR° aietasodpsined andwiscisseti@poea.e att ached
forma heterocyclic ring of 4-8 ring atonmns,
preferably 4-6 ring atons optionally contai ni ng a
fruandteer miefierreg embodineny gtthe dnveniior? §1 thaghoups—NR'R*R%, R? is —Z-
ek Ay rPA sl itk bl B oM S GLL ah 2.5

perazi ny erazi’n pyrrolidi

ﬁtwlphbcbn bmgnched alkylene nmh@ﬁt bmklmg/themitr@enmdt-Na?Ht hve—YR” by a
hénh%@ﬁﬁ‘to i6 f%ﬁ{ gi‘gaﬁb% %;&ﬁs a ‘#"a'hb\ﬁf’ together with
hese ¢ I'S pre erab

[thq)lajgp,gqr] te v@vqmtpeg g@ﬁt@gh%@qwa hq@@rﬁgxghc ring o?l 4-8 ring atoms,
Qté?é‘r@bgbte@ ARG Hfo)ﬂs &ﬁloﬁa@%hﬁﬁmd a fme?ﬁﬁ%&rpor @(y@eﬁ‘ﬁtem

defined above. In one subset of npounds™ of hi"S

SHEbHES h‘@%@mymlpﬁﬁﬁnﬁ@'%’a?’aﬂe'Nt?é‘PStWt?ﬁ ptﬂ?éazt'ﬂy! PYEEP t o
WEtshibéraYin f@rn@héﬂﬁﬂ*‘ﬂﬁ@rﬁ@rrﬂw dr Iﬂtlcﬂﬂé ﬂbl%ﬂ I‘Ilg so that the nttrogen

rrolidiny rin ro R4 and
%%%“e’ I”HS:%@J ape ﬁ%lrlé'ﬁ P;P°§@V%E*B3§Eetm H?ﬁsﬁﬁﬁ‘s%? R P%Br@f%{?w a CVC"C
ﬁﬁ?/dhtlfctﬁi@@b a&hta%tmeagysémi lsmwrloaér}ﬂoﬂfrym@hgmétﬁw RY4nd R™
eter clo 3
3fR5 PallchiiapSHRs i pamsuPseno] anin e Cuis ereloefenty By and R
Rgetray with théThirogerpditigiethey are attached form a piperidinyl or pyrrolidinyl
ring.

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

heterocycloalkyl, aryl-fused-cycloalkyl, heteroaryl, C4-Ce-alkyl, or cycloalkyl groups
specifically mentioned in the discussion of R® above. R® may be —OH, a hydrogen
atom, C,-Cs-alkyl such as methyl or ethyl, C;-Cs-alkoxy such as methoxy or ethoxy,
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atom Cl1-C6-al kyl such as nethyl or ethyl,
Cl- C6- al koxy such as nethoxy or ethoxy, WO 2007/017669

WOeCH7@BA606/ 002956 16 hydr oxy- Cl- C6- al kyl sucRCa&B2006/002956

hydroxymethyl, nitrite, or a ggoup CONR82 wherein each
R8 is independently G -C6-al kyl such as nethyl or
ar;ﬂvdxy-mrcsaarmr Gu@g@grhﬁr@wmeﬁrmﬁnrel ¥r a §loBp @@r@ﬁa wheréiﬁ each

aas onbi nat i ons_ of

is r@@ﬁemeaﬂr 91 Hq@rvmlqhsas 'trf-thvhqr@mya &r 2 ydeaam étoer fPresently
(dréfeﬁé@ hs Bk cRée AREreRP ib SOPPP'réf@ﬁédl Morﬁbrﬁé'thﬁfs'df W’"%ﬂd RS,

rmnocyc ic heteroaryl of ring atons
B3pPeaally W'aﬁ(h@ 1By1OH, "i*quC!@ztBP% Whrrerny(% 3Rk ofe@p%'&q BFrSwptlonally

t
. sléjtb?fg%iaed&h%cgclﬁl'{eum}rg&w of 5(dr'6) rrr%@&n@%u&ﬂa@ﬁgrdﬁf’ okszol gl

tgiagely'; WF"P? e§Qﬁ%§"Nt‘ﬁ‘J?’é@ Sﬁéﬁhefh%r h'S'h\d (i} gpeh f ﬁ‘eramd § is

%&rbﬁﬁly%ﬂbsﬁ%ﬁ pﬂén)ﬂy(ﬁr oRé 8Pt anocﬂtis%ﬁédﬁlly s@bstituted phenyl and
ge ially cyclop entgIC or cycl ohe nd” (iv) one of

X
P PG A oh &t Yol aniBiet AYGI BN b Sthpelait byciopent or
f@bl@h@:@ﬁ ¥nd Qi) &Qe 6 P??’farﬁi miig %pﬁé s§l§§frthté’c§ml@ﬁ6¢)@)(é heteroaryl of

hi en oxaz azol t he
10T G i AR 38 RV AN P8RV INzeG Bl gy and the other s
yeloaR@uth a8 tyssbefoytlobutyh eydidgeaityRbodicdndxfiey be an

oxygen or sul phur atom 15 The substituent A8
Al t hough R8 may be Ci -C6-al kyl, such as methyl or

er%;,ij-mgbto,hsq currently preferred that R8 is a
a‘iY gen atom ZO%JRF Radi cal X Al though X may be an
REN QYR USRIOM-kynyl ene radical, it is

currently preferred that it be al kyl ene, for exanple

hyl ene, o hyl ene. A preferred subcl ass of
M\Aﬂ ch the invention is concerned
otums)ugh K afay b%&)ﬁ-d)@@l@l cduch @k mdtAy! oF &hyt, it RicuUNeXtly pidfarted that
% dr% Hn N (CH2)S -Y R5 (IA) wherein Ais
. isghydiegenigigm: 1 o 2-"ring A is an optionally

substituted phenyl ring, or 30 nonocyclic
tee oJeplfe ,c ring of 5 or 6 ring atons, or
d- het erocycl oal kyl ring system wherein the
Hdtheugit )(aha;ab«grm alkylege,i&eaylenel ocyikynyieneeadicalcly sl duerently

hi I
SRR s Rog Rl el biondtyisheR ivela ot
cycl opentyl or cyclohexyl sis 1l 2, 3, 4, 5 6 or 7
‘Wgretferre%i sQrbcl%rss 81‘ co:?‘npo‘&mdé wrtﬁ vﬂch the invention is concerned consists of

those of formula (1A)
(CH,), ‘@
+ /
HO#/( (CH,)., —N (CH,), —Y

wherein A is —O- or =S-; mis 1 or 2; ring A is an optionally substituted phenyi ring, or

(1A)

monocyclic heterocyclic ring of 5 or 6 ring atoms, or phenyl-fused-heterocycioalkyl ring
system wherein the heterocycloalkyl ring is a monocyclic heterocyclic ring of 5 or 6
ring atoms; R* is phenyl, thienyl, cyclopentyl or cyclohexyl; R® is phenyl; thienyl,
cyclopentyl or cyclohexyl; sis 1,2, 3,4,5,60r7andtis0,1,2,3,4,5,60r7
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WD 2007/ 017669 PCT/ GB2006/ 002956 17 provi ded that s+t
is not greater than 16; Y is a bond or -0-, and X' is

wa 207varasaceut i cal | y acceptabl e ani on. Anot her PCT/GB2006/002956

preferred subclass of compountia with which the
invention is concerned 5 consists of those of formula
(drByided Rt drdis (notig)eateh tharQ GAY(ICEDbNd of 36-,and X @) s - Y
R@wa&' B% t'\’\'hl‘freinﬁpigs -0- or -S-; mis 1 or 2; ring B
[ me/ HIERTYAGTPR raniﬂnperi diniumring; ring 10 Ais

an optionally substituted phenyl ring, or nonocyclic

RAsiOR A teirho Rubde g & dptide WS Feuntdntan i sonermed

“hedneistcofthasd dfybrmulan@B) i s a monocyclic heterocyclic

ring of 5 or 6 ring atons; R4 is phenyl, thienyl,
cycl opentyl or cyclohexyl R5 i s phenyl; thienyl,
cycl opentyl or cyclohex sis 1, 2, 3, 4, 6 or 7

and t_,is 1, 2, 3, 4 6 or 7p@H¥g jqat S+t is
not ea han 16; Ylsabond or and X is

aH (CH ycceptﬁ@ﬁ )am-qn Anot her preferred
subcl pass oA conmpounds whf'@h the invention is
concetned consists 0 e of for nz"eg (IC) X- sR9
R4 N='(CH2t -N HO ( -Y R o ( 2)s RS

(B) (1C 20 wherein Al or -S-; mlslor 2; ring

B is a pyrrolidiniumor piperidi ni um ri ng R4 is

pheny| , thlenyl cycl opentyl or cl ghex

BHBRIOINA S QrEf-5-d08 bREAIo Bie a ol rp'mdw ring; ring

R G & @ptidhampﬁruéﬁmtécvpf@nwmbomﬁom@mc l@ier@@}oll@ﬂ bi5 or 6 ring
substi t ut ed such

e TN,
Ii§ aQ?oriocyé’hc fisterdcydiic rifg 61 5 dr PRy aidas; RhRtphehil, infenPiptyclopentyl
great e

than.16. Y is a bond or -0-, 25 and. X-
oS ehebl i Shenty eSS iR i By Ay or7
adrdl {(i$ B) 1, 4,13, 4,55, BuorT7e prdvide tieft @u-t ie dndt lyedatarithan #6;1\sis(@ Hond or
optian ) wher ei n opti onal
SR BN el SPReetbR A ALY "t o v
2007/ 017669 PCT/ GB2006/ 002956 18
Another preferred subclass of compounds with which the invention is concerned
consists of those of formula (IC)
R
X /9
(CH,), —-N\

R+ N
\
HO%}\(CHQ)", —4 (CH,), — Rro
RS @ (IC)

wherein A is —O- or —S-; m is 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 optionally substituted
C;-Cs-alkyl or aryl, such as optionaily substituted phenyl; sis 1,2, 3,4,5,6o0r 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-,
and X is a pharmaceutically acceptable anion.

In compounds (lA) and (IB), it is currently preferred that ring A is (i) optionally
substituted phenyl, wherein optional substituents are selected from alkoxy, halo
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especially fluoro or chloro, C -C3-al kyl, am no
C -C3-acyl, amno C -C3-alkyl, and, or (ii) a

wohemoizdseised- het er ocycl oal kyl ring syst em whePeT/GB208/002956

het erocycl oal kyl ring is a m#ocyclic heterocyclic
ring of 5 or 6 ring atons, such as

@ paitlig ripZodroniony| C,-Gs-lRylearino o, -Gdayl, aftesC{-CAhlLkyl, and, or

[.B) .and C +t m e. for ex l.e. 1l 3, 4 ve
6 Rt tyserhelprocy PRIy oS FARRERE b feobisaiof oo i a
anghoByctig Haterscyohierity of 5 or @ringlatods, Sichds dinydpsbehzetehryl.
is 1l 2, 3, 4, 5 6 or 7. In conpounds (IA) and (1B),

a currently preferred conbination of t, Y and s is
whedeh df subllabsesJA)s (IBpariti (1@ 8+Daysbe,Jor. extiniples 1 &8 13, 4, 5, 6, or 7

cur,rent | refer, conbination is where Y.is a, n

Zih Eliase Mo SliaRte Cotinatann 81 At 1 e s Vuiie B 2. 0. 4.5
v efant sad 1cord)ianatd on7.of t, Y and s is where Yis a

bond and s+t is 8, 9 or 10. 15 It wll be appreciated
that certain conbinations of R4, R5 and R6 can give

(] S@m;bwrmt(ilx)alnd () pantureemtly prefémedscomibinatibacof 100k s is where t

5 9iaip By Vbt MRS Reou i in vowre, o2

|b®nQambsahb32 proeflterred on criteria of potency at the

M3 receptor and/or selectivity against the M

receptor. In sonme 20 enbodinents of the invention, the
au’n)smhmlmdst(BE)eao@hmmﬂﬁpre;erm‘d combinatien ef 1, ddandesiamhieveri¥ris a bond

exanple, in one preferred enbodi nent R4
d§+9£%h909 8roup R5 is a cycl ohexyl or cycl opentyl

group R6 is a hydroxyl group; and the carbon atomto

IB% tspg%’qc%ﬁ]eed t%%é@éi’{éﬁ? %ﬁ\%nétl&@aﬁ] Rf‘ﬁ%nﬁflﬁc&n é;gi]ve rise to optical
reualeimmérs IEsaiaip basesobofb@mpomms of thelirventior gemearally exhibit

%ﬁ%tg gﬁtgtser}\gefsr%?%to{ BN Weee?\aﬁﬁdrgéﬂg Se#érSﬁﬁrE%qred on criteria

rnvention i nc

[OQPQ"EWV( aikpe Mfﬂ@ﬁ@mr alﬁéfQﬁ)%Blﬁ_cmggains t?$ Metrmp}ordlin@me
exyb{o%wmgﬁg BKMe%\féHFJﬁ mﬂ&gamt@a%e chém[s?ryb Redryehel

r oxy- phen -0xazo

enhtiomar sstawn. FoBexamalngn pne prafeied abedimenkR i rheny
lofouch BY 1< Eifdim%&?’ﬂdrﬁ VéElbsen Phﬁggha 158f l‘i&ldlr&xypg(r%éﬁJ arer e carbon

m et hyll]:l di nmet hy h” enet h anmoni um sal
e tryhiel) dhey are attached has the R- absolute conflguratlon as dictated by

t@mlmdm@mgm pheqyl - met hyl ) - oxazol - 5-yl met hyl ] - di net h
-(4-met hyl -pent- 3-enyl)-amoniumsalts WO

2007/ 017669 PCT/ GB2006/ 002956 19

[EXatnpiRs of:empbexrdd offivélinvention include those of the Examples herein.
roxy- phenyl - met hyl ) - oxazol -5-yl nmethyl ]-[2-(2, 3-di hyd
ro-

Preferred compounds of the invention include:

[2-(Hydroxy-diphenyl-methyl)-oxazol-5-ylmethyl}-dimethyl-(3-phenoxy-propyl)-
ammonium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-(3-phenoxy-
propyl)-ammonium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-phenethyl-
ammonium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-(4-methyi-pent-
3-enyl)-ammonium salis
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benzof uran-5-yl)-ethyl]-di nmet hyl -ammoni um salts
[2-((R)-cycl ohexyl - hyd

woanyr/phweayl - met hyl ) - oxazol - 5-yl net hyl ] - di met hpCT/EB2001002956

hyl - pyridin-2-yl et hyl)-amot®um salts 5
[ 2- (Cycl opentyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl met h
Y2{(RJiCGyetohgky-h3dmke picsnyt-metiahydxpzeryimethyl] $242,8-dihydro-

srrot e B BRI s

[[t2-r(]((FPJ]fE)/€lfﬂy@‘ybhﬂiﬁwy-mwdvmwﬁv%ﬂa{id -Bairhythy}-dixatiol (S mekhy-
e .

-dim.ethyl - (4- phenox 1o butyl)-ammoni um salts
(Fy-“ Q'r?iﬁwgﬁvbm%'u fa?f Rgl cycl oheiyl) hyd roxy-ph e
ﬂ&1(?vmmwhmmbh@vvhﬂﬂ1ybwhmlﬁ*mbfﬁwl]ﬂmmw(menoxw
sa .

[pég‘zy?)@m@@f"%%l - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m
thﬂzy(b]yeldhebm-h%dre>(y|4prﬁnglnmbthybﬁkaiol)l-SQJMﬁih%/I;um(S@he?m%/&)rlopyl)-
-({R.-Cyc exyl - roxy- phenyl - net -oxazol -5-ylm

e‘)(yﬂw‘%?%'t'%-ys(ai{gflugro-%henoiyl)o- d Y d

F[P_Q(tﬂ)mychbhamhydiroﬂ]mmnnyumeﬂqll)tma[zcﬁ—s( yiREethyl} cirodtayy(4-pngdoxy-

)%Frg‘ L hyl ) - oxazol - 5-yl met hyl | - di met hyl - (3- phe
W 35 niumsalts
[(Zﬁeﬁﬁa)lewﬁhwhwm%dwmhexwmbmrbhemﬂmdtl)yl)@mzdFS-Emelthml]-
q% JP%%S Mﬁ' Salt E;gnoxy- 20 et hyl)-ammonium salts
H@)WWBXWMW phﬁm/kmwﬁfl)ydmwl’fwlmemyﬁ@imqthyl((e-qhenyl-
Cﬂdﬁaoé?ﬁmoﬂlhﬂféglt)s ammoni um salts [3-(4-Ch

enoxy ropyl]-[2-((R)-cycl ohexyl -
r[a-)(gﬁ &VGIWBXMVWM) phwykoletiil)-oxazol-5-yimethyl]- [3 (4 -fluoro-phenoxy)-

lts 25
Hg{ fhgﬁ é}ﬁﬁﬁ%}‘ ﬁ gr glx;mpﬁgnyls met hyl ) - oxazol -5-yl m
d244 jcy{:lg @gl b,ydg@m-pr@nw methyl)-oxazol-5-ylmethyl]-dimethyl-(3-phenyl-
mBﬁBWéa]tsd' met hyl - anmoni um sal ts
I
4& SHIRRU BN DP S)-praal i ety iheimegy-@phenory-
r@,ﬁ yIVArAmoRiRnCsditg! ) - anmoni um sal t's
| ohex
r[%&%#vewﬁgxsﬁ@%m R
pybtamimamiumodaRs hyl - phenyl ) - et hyl ] - anmoni um sal t's
{@y Chlomtphéns HyopY bieAsB)-cwiaperuidusipry papRETIR I xeBR-5-
ATyl Bifr@hl )anmmimm ganssal t's

e A e Ve e L See

[FRrebisOHpeopytHdiphethyHamehdryilintdaitaz ol - 5- yl net hyl ] di et hyl -

([§ ((’%8 %anﬂ&ypﬁydrgxymﬁ%nyl methyl?|o§<§'zol-5—ylmethyl]—dimethyl-(e-
methylamino-octyl)-ammonium salts
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-[2-(4-
methylaminomethyl-phenyl)-ethyl]-ammonium salts
{2-[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yi}-ethyl}-dimethyl-(3-phenoxy-
propyl)-ammonium salts
{2-[2-(Hydroxy-diphenyl-methyl)-oxazol-5-yil-ethyi}-dimethyl-(3-phenoxy-propyl)-
ammonium salts
[2-(Hydroxydiphenyimethyl)thiazol-5-yImethyl]jdimethyl-(3-phenoxypropyl)ammonium
salts
(3-Benzyloxypropyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-



10

15

20

25

30

(3-Benzyl oxypropyl)-[2-((R) -cycl ohexyl - hydr oxy- phenyl -
nmet hyl ) - oxazol -5-yl net hyl] WO 2007/ 017669

WOeCH7@BA606/ 002956 20 di net hyl - anmoni um sal t BCT/&B2406002956

h | oro-benzyl oxy)-ethyl]-[2-(4d) - cycl ohexyl - hyd
roxy- phenyl - met hyl ) - oxazol - 5-

)d"ﬁ@[h{/']ya{rﬂ,mgh,mtg@{g ammonium salts 5 As referred to in
ckground to the Invention section above,

é%fﬂp@ I@a%bam?cywch@thyll R(Rcevsiohexy-andragorney!- methyl)-oxazol-5-
[y BRI GRREGAERHNILAYEAsSt activity are known, and

treat nment of respiratory disease with such dual
activity compounds is a recognised formof treatnent.

merefé'ﬂr‘éﬁﬂo # thaBaggrb@d fohtﬁe RiveMiicH QataH aﬁ&i@e?’rﬂﬁ@n‘%tv\bth dual
such dual activity nmechanisnms is sinple co
IMAteageiopantagenisherdBa-adrenpragepteragpnist actigitparedgown sand
?r‘"etal’mYér{%f Fé%Pﬁ'atﬁyEﬁ’%égg V\)ﬁhtsncﬁdlj%%cﬁ\%%g éﬁ@% 8 2 recagnised

goni st act coval ent’ conju
rf@rﬁe@tt@ratraqatmm kreyyrpsstateny(fo) thasprwmrn@d:oamunds with such dual

%bﬁ\ﬁ@%a@?ﬁm\é% & leacévﬁo%rq?mﬁggg ro§§ g%ﬁéu D u?:}m@ ugt}e?)?or

or m part the 1 nventi
aotagenisiactivity ogacampdundiwither f2rapienosentbr dgoniat hativity.)Such

80vfiGh cBAfoaBR%) A RESSSRHORRR BRI AP detnegand,
UISCBSSEC“ dahokeand acﬂ2&mireranelc®torsagamsbalsd> forimapairingd t{e3idvention. For
S0P SRR oS R LA poblEh i 5 rmeo
faod nlwk:asse(dlaboma rﬁddlﬂidk[ byR@plaﬂ:erﬁeMﬂié R3gisup By al—BB group

sl LA B BhugelEnq Bl e a0 5 2cBinpetntr poghis
abtl\mpneSiruwwally, such dudl actvitd codjlgates map ke repragéried agindomnula

a noiety having 132- adrenoreceptor agoni st
éw}lwty, such as the [i2-agoni st pharnmacophor
referred to above in the Bagfground to the Invention
section. Such con‘pou%{ds (8 form anot her aspect of
the present inventio e I e of such a conpound
is that of Exanple RS & 7hher'gi n, 25 The present
invention is al so concerned Nﬁ’f"ﬁﬁphar maceut i cal
fornul ati ons conprising, as a _acg ﬁ ingredient, a
conpound of the invention. O her 'ands may be

easkimBY Rf Rh Wpﬂbmﬂgal@fastdﬁﬂﬁed ﬁM@Bisb&%eﬁ @boﬁé‘iﬂ relatlon to
ory di seases of

HESSTs -8 e vt ok sy R R oA 4nd 5§ 3iealpbiaving

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

The present invention is also concerned with pharmaceutical formulations comprising,
as an active ingredient, a compound of the invention. 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
pharmaceutical compositions for preventing and treating respiratory-tract disorders
such as chronic obstructive lung disease, chronic bronchitis, asthma, chronic
respiratory obstruction, pulmonary fibrosis, pulmonary emphysema, and allergic
rhinitis comprising a therapeutically effective amount of a compound of the invention
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30 pharmaceutical conpositions for preventing and
treating respiratory-tract disorders such as chronic

wohsedrandsp ve | ung di sease, chronic bronchitis, PasiGBING/002956

chronic respiratory obstructppn, pulnonary fibrosis,
pul nonary enphysema, and allergic rhinitis conprising

aaherlﬁ{e%}%rb%ﬂ{ )heﬁ%ge% %g@mgrmunt of a compound of

I nventi on 69 PCT/ GB2006/ 002956 21 and
one or nore ot her therapeutlc agents. O her conpounds

o pre@cgﬂghe%vw ibRTBRHTH Sortou Bl &1 thBVARNGR 1d: Me

tiron'and treatnent of I nflammtory di seases
cnrev_ef@on and treaimeant af indarymaiesy diseases @hthedwng. rﬁ‘@mé@glyathe

QHV'EHHB@'@ AR’ c%%b?’rgz o oPéfm 5§l§ht 'of‘tﬁ%‘?ﬁ\}re?nﬂo@§s hereinbefore

herein ore descri one or

ahascrihatt Widhong @rrporetﬂn@mfrwumtatyobronamq'lﬁwéta@ﬁhlﬁt@mme
?cﬁéggﬁgéasgérﬂ% aRfi-uRBE gg%ﬁé | 469 d%%?r:l’él ﬁf 1th& ﬁiv@ntﬁﬁﬁ(@r&n@éfore

venti on ereln d and sai d

cdnsripes anshsaig eermiinatiansadents xisting & Basameror differaitent
?’%rﬂﬁ&ﬁﬂkél%m QRBIRS iy Phﬂ{@erea%bﬂﬂafélféreéﬂnﬁlmbéélw Pteferred

S1 mul t aneou . Preferred to combinations woul

reombinatieons wvopl@rl"@ge ave pelheas dlﬁ«p{gp@@@ﬂ%p&ll compositions. Suitable
CRBRPaLid étjb?rts foHh taRbRatidMEARS WithCorpBlRds dfAhe Mvention

conbi nati on therapy wth conpounds of the invention
iiAelldRie: One or nore other bronchodilators such as

P@Ee?’of MBIPther Sroncrdalidiyls sueRbb IPDES iAmBiorgs
heophyl |l ine; 15 Ot her nuscarinic receptor

dﬂ?f@gbﬁnﬁr}'@% WCh @e theopkY i d, for exanpl e fluticasone

POSRY ﬁﬂu@&@nm&ie@bﬁ@péht&’@mdf@ﬁm asone furoate or
budesoni de, or steroids described in

02/
Vb GORBOTEEIC, JisHP TS ICASONs BTG S CaRPrS) Beegigsogg furoate
QrY A8dSide, \OF SRBIiG2AERribMDP3IN 60248167, W00Q82/12268, WO02/100879,

a5 b A SR s B eS8 e o
I @B?IZSQQQW net a rgtag?ﬁme“/esgzmﬁlt glu|t ﬁreml %’enot er ol
335'83'1% B'fja' %‘éﬁoﬁg 8?|8|recepﬁo&§gé$g¢ fornoterol, ’
an Qramémfr@deptmlaguﬁeﬂ; Eir@kamﬂ‘éléibm&w(%alb@‘émg?egméterol

%@[ﬁ%%zglf %ﬁ%g%goteﬁoga?ggr‘? ’caTA't%ng)a%g%ﬁ%ll S1‘8rmoterol

Wﬁﬁ@&{)plchﬁéml GSK569797, 0697 MW 3GSK7159802, GSK-64244,

/B3R o0lipoi-2aan 4 5ot U b dsbithbosppstihis.

O BAVRD7 , WANEZG4035 505 20020005662 1,845 200600 3417 81520096 159448,

HhEieh (e 58 o A2 Iadha AP Das oo,

COMOERTTEES3, W2 20N C0SH2AS00N DHAE21 64/ \WOIBGE8S, W

R854, WSPHSSBIBROMPIE 78 1R%B4/016601, WO04/22547,
WO04/32921, WO04/33412, WOO04/37768, WO04/37773, WO04/37807,
WO0439762, WO04/39766, WO04/45618, WO04/46083, WO04/71388,
WO04/80964, EP1460064, WO04/087142, WO04/89892, EP01477167,
US2004/0242622, US2004/0229904, WO04/108675, WO04/108676, WOQ5/033121,
WO05/040103, WO05/044787, WO04/071388, WO05/058299, WO05/058867,
WOO5/065650, WO05/066140, WO05/070908, WO05/092840, WO05/092841,
WO05/092860, WO05/092887, WO05/092861, WO05/090288, WO05/092087,
WO05/080324, WO05/080313, US20050182091, US20050171147, WO05/092870,
WO05/077361, DE10258695, WOO05/111002, WO05/111005, WO05/110990,
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W 004/ 80964, EP 1460064, W04/087142, W 004/89892, E
P01477167, US2004/0242622, US2004/ 0229904,

woR0r/0108675, WO04/ 108676, WO05/033121, W Q05,02/@:B2806/002956

W 005/ 044787, W Q04/ 071388, 5/ 058299, W
005/ 058867, W C05/ 065650, W /066140, W Q05/070908,

SEPRE T S EP3E Honr asiotl dhadoiiPtaso bisaggteas.

W@@@/pwmmMyowowaﬁsomemmoeezmomeoms US2006/0106213,
%9@5@5?%@%%&3?2%86/ 1%02568;733\/1 ’oog/ 510990,

idegkwini¢r@medgatpCTor@B2mp sy 0oReiiast2 2afliSkRax Bf O BrAkast;

W80t i 119Rie CUSRRdkE ts o sxpmpe P2

LGSQ(T@‘@E)meﬂG?S Sutisa9 oerigae’l T8, C-3300GN38333 3,

AR TAYAOD dept@ Bl GR Rt Blefistel 3 s Bebed n

iVMED#H1063942, V%QWO%I‘éOBnWQQWQQ@wf V\k@(l5/®26123 WO005/026124,

TRORMRBRI, Ty 01T IO Sy Aose, WSR2

YEQ0DO8R863, ¥ Qe5/68286¢nWIQNAeE39305 uch as si vel estat and

R (e e el 1 MR s Mpg clomiast

Wm2ﬂ¢o@4$@o4/02041 0, W04/ 020412, W05/ 080372,

Iprios MRRLAG2E03 i IBR. 082864, W03/ 053930,
Phosphodi est erase-4 (PDE4) inhibitors, for exanple

rABFaITifSSiNg RSl SO asi Gedeingior §aXiraBerphammNe. 6126 or
Iinz58 Mmhiliees PRRRURAY PEEMAPKihAYY RhibREE; An antitussive

a ent, such as codeine or dext ranor phan; 15 Ki nase
/Anelgosistshar t i cul ar | y P38 MAPKi nase i nhi bitors;
lﬁ@d@,mmm sts; i NOS inhibitors; A non-steroi daI
nti -inflamat or ent (NSAID). for exanpl e i buprof en
ROrEpiSys0 R NS AL SRRt RS ALR)e OF SKATRPIE dejitipten or
Rblap&)femhl bitors, for exanple anti-TNF nonocl onal
?\e({’:l bodi es, such as R%m cade and CDP-870 and TNF
1€ 'ieﬁﬁlaf%@f“%%ﬂﬂ'%n nol ecul es, such as Enbrel; Ala

agrmu Fintiks; for 28arhple s@tidestmbheslond) aRfodie? 86¢h aHemRhde
o b o PO RS oS ROk % b

fA2acigonists suoh agXwEpldes@ibed g0EPI 052254 HARIR12ATR26;

ggﬁ%gﬁa%ggg Eég%’g%%?beﬁw WOBD02/25548, @

Modulators of chemokine receptor function, for example antagonists of CCR1, CCR2,

CCR3, 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 CRTH2), or a thromboxane A, antagonist eg ramatrobant;

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

Interleukin 1 receptor antagonists, such as Kineret;

Interleukin 10 agonists, such as llodecakin;

HMG-CoA reductase inhibitors (statins); for example rosuvastatin, mevastatin,

lovastatin, simvastatin, pravastatin and fluvastatin;

Mucus regulators such as INS-37217, diquafosol, sibenadet, CS-003, talnetant, DNK-

333, MSI-1956, gefitinib;

Antiinfective agents (antibiotic or antiviral), and antiallergic drugs including, but not
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265610, SB-225002, MCP-1(9-76), RS-504393, MN- 1202,
| NCB- 3284; Conpounds whi ch nodul ate the action of

wonowtianedd receptors, for exanple a PGD2 ( DPRCDIGB2006/002956

CRTH2), or a thronboxane A2 ggtagoni st eg ramatrobant;
30 Conpounds whi ch nodul ate Thl or Th2 function, for

%fé@%%ntﬁ?ﬁgmﬁ%m sts; Interleukin 1 receptor
an

oni sts, such as Kineret; Interleukin 10 agoni sts,
such as |1 odecaki n; HMG CoA reduct ase i nhibitors

fﬁé \%lpﬂisr)atlo ()Plrhe‘?%s?'é‘ﬁh Qe SRS fHgrdtier®ag batvaRed and will

ovastatin, sinvastatin, pravastatin and fluv atin
dspend sipen thayeffestive @owwaaa inaKgslieytoGenergiyy aaﬁg%lve dose of
@%ﬁgg &S- 003, talnetant, DNK- 333, MSI-1956,
itinib;, Antiinfective agents(antlblotlc or
ant iviral), and antiallergic drugs including, but not

gﬁ 5?\9%5 (ALGRH aBﬁTﬁn%QQ %e@%%ﬁﬁpl@?ed fot ﬂiﬂotnﬂﬁhgta)mammal

Istam nes. The wejght ratio of the first

esnsciady adumas, Wity ae afferivg deagoasd acamraynd Q4 e qrggent invention.
%ztﬁ%gﬁ%%et he a%ftlfle.eéémﬁ(@r@%@y s a@lﬂihfbtéré@ bZ dhe Bénvement
ner

an effective dose o
bl priciibrivaguiee SetabkiAURSt @le%ﬂf’fwﬁQ A f&%] @3%‘59 skilled

fn%e BRONAFhBd& o R TP veno @S PESAIapArEnidral Lopital, 9duldy, dsal,
fective dosage of a compound of the present

PWP@h@”%W'mOPﬁWt her apeuti c use, the active conpound
may be admi ni stered by any convenient, io0 suitable or

K frniid S hsoratlic o rPBHLS dosf of SR gt g ¥nfion
Al b?éb@ﬁ’ééll 3 $/aryrdé@teuz<ﬂmg ppsrea r&igel '|9t£ f4aiqrs ciatluding tHesagtivity of the
nasa ucc an nar e
Soesie romacoadatis ued, Bt bed eS8kt HERk Rl pegitn ang sex of
lﬁévmhh?ﬂ?elﬁ adiristratibn, gbel rdme ofvaa:hmndtmtmnd thegratepaf exaretion,

a i nc
gl‘?e‘t%efq?@% Bﬁjﬁé HH@S tﬂ eg%rttyégf %tg‘s\aéhgeé/ urg%eéé/avﬁ\%tre%t{nent In

@éﬁéral genddiigldobemngh fcammeﬂmonomu lig Wéhlpma r@ange of frems abput

g rﬂgg faéh{o%{)h& HYQtH?IP ?g 8&%‘?@@& &%er fér‘éﬂgn dﬂ?gﬁt'b%‘b%ut 0.5
wmrlkgyamf mbleeprefesady 8-10g deﬁ@@ 5] Ngr @e&'m@r diyiged doses. On

etE%J l?ahtdhﬁ‘ nfég r}qugsgarw e cfo%gé%@é ’cl%@e\ﬂan II‘I é&ne

e’ran about bout
ngsq;se Cokyobitidys suiiagletfoadrainistratian by, lph@ﬁ%ﬁynewm 6}5@ may
&g:ltf?}%%ﬁ'rf(e(?s gnd/BBdtR%fvtsKHat #8 ﬂnéWﬁ for F&%@frﬁé@h'cﬁn@oé‘sm&ﬁb trhe

In single or divided doses.

On
namoosnmn may cg@taw&@kea?@byt%e!%@f a%*é@é@g‘%uf‘%u Pd gfer %g\é@ unit
ldggé Eéﬂ\{)lnse%%@ actﬁé%%ﬁwpogﬁm él’nQLﬁlﬁ ob g &bt (EmbOFcr oral

mni stration i nhal ati on are

.aﬁmnm@i@t@aﬁw@ﬂ% d%’%ﬁﬁ/%? 1819 B%rrﬁgstoﬂlﬁ)g{“gé’reé EQ rﬂfﬁ}y‘?@b&f 40Hg per

gqo urﬂngsgg,fkfr;orrpo& tions. The 25 conposition may
ntain -99% by wei ght of active conpound.
Preferably, a unit

Another aspect of the present invention provides pharmaceutical compositions which
comprise a compound of the invention and a pharmaceuitically acceptable carrier. The
term “composition”, as in pharmaceutical compaosition, is intended to encompass a
product comprising the active ingredieni(s), and the inert ingredient(s)
{(pharmaceutically acceptable excipients) that make up the carrier, as well as any
product which results, directly or indirectly, from combination, 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
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dose conprises the active conpound in an anmount of 1

pg to 10 ng. For oral admnistration suitable doses
weane7h1@sg per kg to 100nmg per kg, preferably 2Op&GBe06/002956

kg to 4 nmg per kg. 30 Anotherogaspect of the present

i nvention provides pharmaceutical conpositions which

ﬂﬁéfﬁgaeﬁ%n?s AeERAMGH, Bk ptnaﬁnadé\aﬁém 'c@r‘ﬂp@élﬁbr% of the present

ceutically acceptable carrier. term
rrU@ﬁquompass a8y somppiitionapads b\t%ﬁm'élaaﬁ&mnoyﬁd of the

Jﬂ%ﬁﬂﬁ?‘éd&ﬂoﬁﬂ%@%ﬁ%re&en@é)ogh@bh&rﬁiﬁ@éutﬁ:’aﬂ‘,@aéd@ﬁta@i‘eté)éél%)lents.
i ngredient(s) i nert i ngredi ent (s)
(pharmaceutically acceptabl e excipients) that nmake up

(TF\@ 99 rﬁéc?erutlca'ﬂlg Pf@béltl&% Ae é’i@s@ﬂ@fﬁi}éﬁﬂoﬂ%rﬁ&lsre@éﬂrﬁﬁound of

or in . from conbinati on, mpl exati on
e mmw@@@tanoaﬁtw 'r@fﬁﬂlﬁtf\mf aPhamacedtically, @quwga%iseéwh@feof
Qhd RIS &sh %tdh@ﬂné’éeuﬂé‘éilgl%bcéﬂié@e cBfriet B8d optlonally other

i ngredients, or from ot reactions

or
ﬁlf.rﬁ@p@&np,lr@g{gdlgmtsoﬂ@e tgfm ﬁﬁj}a@nggeW@myz@tw@@lm” refers to salts
a 99@’&@%95&uh3éhytae€eﬂt&% ﬂahmcsbasé%%@iu@ BlecMiding

he pharmaceuti cal conpositions of the presen
iINAFE3e BASASRY G5l S0 QRIANGRARSES IO ﬁ@ﬁs r?é‘&éaﬁ§/ Ob%tfﬁt@{nﬁ@ a
CATRAHIE cBinpblRds Wity SitiriraBeutREm ddceprbleamuet-ions.
i ngr edient(s), and pharnaceutically accept abl e
exci pients. 5 The pharmaceutical conpositions of the

FoR 8BIRfery BYiRRAIREGH, GRatIVE @orﬁp@@dﬂl@ lpbftder@f)ly ith B form of
i nvention as an active |%%r edi ent

PHSToRBRIEIFE: ERAYI KRR BISPE BYSEAneniRE F%%W'queadadmg spray-

Arfy, FRBESRIRY altemitesrdsibeal |y acceptable carrier and

opt| onal | y other therapeutic ingredients. The term
"pharmaceutical ly acceptable salts" refers to salts

[Byemaf @@xﬁﬁfp{jﬁ almal‘nlrmaglﬁm bicthé hrweatlmapaﬁbé greparedam'\ suspension
as or .acids including 1o inot r j

T RE b 2sdiel Syl Rer R VS o BRDERA o Gl for use

anrepnégsarisahipeotanetsdotetithaidra PVl e Propedianty saitatdgptosbbein a PMDI

coupter-jons... ' l.at

SR B8 5L pASbl YA odhld OFOL! PR SRR Y oro 22

ToELFmndiddr Ao 8D L LUFH pnd isphuiasey of techni ques,

i ncluding spray- 15 drying, freeze-drying and

m croni sation. By way of exanple, a conposition of the
iInagmefieoad empodisant ebise dnveation asx@gw@ﬁ@% af thedipvention is in dry

ShIGLPfofm 6 BafoRP U] 6fy A R 057 Ayl i dre

ant exanpl e for use in a pressurised

n@owned dose inhaler (PVDI). Propellants suitable for
use in a PMDI 20 are known to the skilled person and
i nclude CFGC- 12, HFA-134a, HFA-227, HCFC- 22
Aigropprictesdor dativery oy pdpynistialion mayhe foimpuiaed M@h&xwe@ ts that aid

9&}' BRAYelBAsd. h@r éib\hﬁﬂé 'lr@ﬁdnap&/ﬂim@éi'hiule{ﬁan Qﬁlct'dﬁﬁrtlcles may be
invention is in wder for (Ledy?!% bagtbl
deripaiae ¢ith; '@fﬁﬁlcé'f”e( B?’T'?'es Wéﬁ?’dtnl‘?i’i’eféor% dhe Bing. Sultable

kiaedr paltlcfesarakhdwh, @fdfifluddahétess pakivegdidyinay hald Dmass

may be fornul at ed with exci |ent3 that aid
median aerodynamic diameter of greater than 90 u

In the case of an aerosol-based formulation, an example is:
Compound of the invention 24 mg / canister
Lecithin, NF Lig. Conc. 1.2 mg / canister
Trichlorofluoromethane, NF  4.025 g/ canister
Dichlorodifluoromethane, NF 12.15 g/ canister.
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delivery and rel ease. For exanple, in a dry powder
formul ation, mcroparticles may be fornulated with

woaogeio@erier particles that aid flow from t hecDRIB2006/002956

into the lung. Suitable 30 o&rier particles are

known, and include | actose particles; they may have a
mass nedi an aer odynam ¢ di ameter of greater than 90

5_ In the case of an sol - @Sforrg}.l ;%

k\g@gp\@ Gagpou W,@g ce Ae desaIRAY AERe g elnhalersystem

€364 3h 86 difdn toaRé hbhve, coNEJothdls t@é@mmibtrﬁhdfgfofm@ faly sidaitionally
Tri chl or of | uor omet hane,

SPERM GBIt Aa X, pEpRAdyS (€ 8 et theygase of
?—&Q&/ee %@ﬁﬁ%ls?@ﬁé\&?@&%%@@&&ﬁceﬁ BmikieRs; slavRizes mesardatives,

e dos descr i
Soriries. HIoe- IRciRaa? MerFa6 Of FenGRH A TS b BRRIGPAturtner
gt bomganben forms nay additionally contain
exci pients, such as, for exanple, propellants (e.gqg.
Frigen in the case of 5 netered aerosol s),

Fox t@%@@ges\semuaﬁ@ramaﬁge rﬁjﬁ’ﬁﬂe‘ﬁ of $yetetns ateabanabxeamh which
pr eservat |l Ves, vorl n

1A Eseisd OBF'mB'B‘vR?&‘C & Siref Sgg g@ﬁera ea a&‘é ﬁggmls?tglie@ usmg an

erLaﬂelhﬁh tecﬁﬁtdu\é@vf@ﬁ@@pﬁ@bnatﬁ%r thb gaiint Ao additiod to the use of
i nhal at

f
s e L T E

belgeateEn #d anshatitrdevices eniting apufiey spray (AntuaEr®) for metered
S 08 SRS ek R B Bt apatons
a{nd availab}es(b@p Pikhaloi® iRutadisk® TgrboNaleu® at te(imhglers for example as

an e(i 85033%) $H<5| ﬁlk’e Hw‘j)\égﬁgssoﬁﬂé r{vbﬁ‘t%n%ﬁ’)%é 8Liivered

aeroso

ptarmjltmﬁmbelr detites thas allmﬂng)mn/dehvamafadommwlan agemier of
techni cal solutions 15 are available (e.g.

Di skhal er(r), Rotadisk(r), Turbohaler(r) or the

i nhal dviethbds oféSvathelsis as descri bed EP- A-0505321).

Addi tional ly, conmpounds of the invention nay be

delivered in nulti-chanber devices thus allowing for
déiei operppundis efaheinvaniiasrofdarptesentienbers cay bespiepakeg; agcording

40 tﬁ@&o&é’dﬂ?&%ﬁﬁe Wllo&vl?\% écﬁé‘rﬁ@é !aﬁ’cﬁ‘ eﬁmél@@ L@fn@%%BFopnate

I nventi on can repare accord ng rocedures

dgnhaterials fasid acse\iuf@egemélegﬁu tf@éﬁt‘&w'égsp%flcr@amples Moreover,
%tmﬁﬁ%) iﬂeeproé%?éé c?és%rnbéﬁWltrﬁﬂhé diderdsher cd?ﬂﬁi’rﬁ@ﬁ hdreiadomyof

TolTow ng ecific exanp Mor eov

LRrelinpey; sk it 16 33t GrCERY b PTRATe @P%@*W?WWW@S&@@ RyEsed
GAENEbA RG] 1I8drBin. %@c&ﬁp&ﬁld@rlﬂxbﬁﬂéd irsthicldxainplet lage act

can readi | are additi naI 0
st © b o8istbah os R AR SP RIS B Bsnprtifag s the
l |h‘l/éh$rbﬁ aﬂ%b)dampld%%ﬂmmﬂlsﬂateaie@ﬂs%r the prepaietion of thelwempounds
gcgnli?%ér%(segnﬁr?ven ion. 'lj?wgsé Ql%lle%n){hegenusﬂ rc—:-erllél Fy unaers%)a'?% the‘l‘atrk(ra‘\gwn
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
necessary to 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 compounds.



i nvention. The exanples further illustrate details for

the preparation of the conpounds of the present
wonveiwn. Those skilled in the art will readPCy/GB2006/002956

under stand that known 30 variggions of the conditions

and processes of the foll ow ng preparative procedures

C}mverhbndlspﬁdtebﬁhgo@rﬁgéé,%ﬁé)@ﬁfblél‘h@?@&l@%iib?g ?%Tg?\ﬂﬁﬂgl&ggand P.

é&&i i nvention may be isolated int .

-RadiE iR (Fraiecive glourbinsoanic anqraistry ohn Y¥ilayiansieSons, 1999,
desde sed. previously herein above. It may be 35

necessary to protect reactive functional groups (e.g.
hydroxy, am no, thio or carboxy) in internediates

CoAfoLAdS HhS IrvBaticH I8l b breRPRPARS I totthg réggfpp%tgﬁed in

0, avoid their unwanted participation In

GORME} ¥ the formation of the conmpounds. WO

2007/ 017669 PCT/ GB2006/ 002956 26 Conventi ona
protecting groups, for exanple those described by T.
W Geene and PP. G M Wits in "Protective groups in
organic chem stry" John Wley and Sons, 1999, nmay be
used. 5 Conmpounds of the invention nay be prepared

according to the routes illustrated in Schenes 1-4.
WD 2007/ 017669 PCT/ GB2006/ 002956 27 Ra O~ 0 R NH
OHOR2a O 0O (M) (VM II~-0(1V) NNRa1l-- Ra +°

Br ROHODb Ro Rd he R (I11) (MI1) (l1-i) ND Ray O
d111-R- jN~ NORJ Ral RO



hy NN (V1) Ra HO
(

Br RoO0O NR (Il) HORb Ro Rd< (I-
Rb ORI NRc ~INCN HORb RA&"~N(IX) Yb O "' NR
wa20701R6R Rd HORb Rd Ne R (I f) (1-b) Ra PEDGR2006/002956
NH2 a N (l-¢) RNLRb ORdIoR R (1"J) Ra® " Rc HO
~\ HORbo ONR R (l-e)

RRbb "ONd R (I-d) e
1 WD 2007/ 019669 PCT/ GB2006
a

SCheKlBNw R b Raof«
Ri- -
Fng a& B—x1) JOx) —— n%ﬂg\
3

| o v

© Wy V)

002956 28 SMe Rg:
X) RRb ORg Rb

—~

N A 0 R’ R
RO Lo g R R
(h) \ f\f \ (Vi) l
Ra
HO" Lo > R° R N
/ (--a) l Ra I’O\B\\
HO I, CN
R
N
o Y N (1X)
RYL}\\N-HC Rg’/ﬂ\}\\ .
R® RY HO 1, oN-R°
R R Rr°
(1)
J " R?ﬁ/ﬂj§kﬁ\~
O
HO 1, NH,

Scheme 1



(XIll) Ra~ ~-~0O0C RgbRdANRR~ (1'1) Ra ~~I
Rg b OCNN-(XIV) Ra O+ R Rg Ro Rd Nhe (lI-k) N
wea0q7/017ddO0 Rg Rb 2 (1-1) N Ra Rc O Rg Rb RCT®GB2006/002956
(I-m N Rg NRe RRb'Rd (48n) Schenme 2 WO
2007/ 017669 PCT/ GB2006/002956 29 R/CNNHO ---'
RaLCEt (XV) O (XVI3MN Ra O O

R\_CN N N7\ N
Rﬁ/b — Ra>/“\o R ’/QB‘ —_— Ra>‘/l/0\>\\
(X) R R R° R?

(XI) )

di
R R N \
() R '/B“\
AT, O on
o) + o
R R° Rd'Nh"R
N
" R%’\B\\,
R’ R° ° NH,

Scheme 2
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weaov7ddd Rb H/ (XX) Schene

OO0(IV) RROHW N11 OOHO (V) (XMI1) Il b H
HORRa (XIX) Ra OHO HORob HORb (XVIII) ~ O (MI1)
3 Compounds of PEDGRID®/002956

(I-b) wherein Rc, Rd and Re arg as defined for Rl, R2

and R3 and are not a hydrogen atom can be prepared

from cpupaynds of formyla (1-a) by 5 reaction with an

al kyl at i g agent ofgaf oflmul a (XXI): Re-W (XXI') wherein
Wis a | 8aving group JfucPtas haI ogen tosyl at e,

mesyl at &Y) The reacti dh can perfor rred in a range
of solvents, preferabl )P( , chI or of or
acetonitrile at a terrperaturefrorriq the refl ux

tenperature of the solvent. In a simpar manner,

conpdinds  of forrrul l-e), (/g»)" (I-ijy (1-k) and
(F\@jE y he prep@d & cofrpounds of f>ormJIa (1-d),
(1-§) (I-h) (I-j)gan E respectively. 15 It will

be a rent that sone conpounds can contain a chiral
centre and thus existXVih enationeric forns which can
be separated by chiral preparative HPLC techni ques
usi ng conditions know to those skilled in the art and
exenplified bel ow. Conpounds of general fornula (I-a)
may be prepared from caogpounds of general 20 fornula
(1'1): WO 2007/ 0176681P /GQ%/Q%/ 002956 30 Ra % U1
0 Rd, NR (1) o T, N

b
o R \ .
s L () L >
Ho T, O 5(‘\0
R Ho L
XVl \ o T (Vi)
- NTNZ
Ho T
(XX)
Scheme 3

Compounds of formula (I-b) wherein R°, R? and R® are as defined for R', R? and R®
and are not a hydrogen atom can be prepared from compounds of formula (I-a) by
reaction with an alkylating agent of formula (XX):

Re-W  (XXI)

wherein W is a leaving group such as halogen, tosylate, mesylate. The reaction can
be performed in a range of solvents, preferably DMF, chloroform or acetonitrile at a
temperature from 0°C to the reflux temperature of the solvent. In a similar manner,
compounds of formula (I-e), (I-g), (I-i), (I-k) and (I-n) may be prepared from
compounds of formula (I-d), (1), (I-h), (1) and (I-m) respectively.

It will 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
formula (11):
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by reaction with a conpound of general fornula (XX I):
5 RoM (XXII) wherein R a and Rb are as defined for R4

wana7Ra7dem general forrmula (1) and M represenPETAB2006/002956

metal lic counterion such as Liggor MyBr. The reaction
may take place in 10 an aprotic organi c solvent such
as THE or diethyl ether at a range of tenperatures,
preferably between -78 C and the reflux tenperature of
t he sol vent. Conpounds,of g€Reral forrmula (XXI1) are
well known in the art a [ adily available or
can be prepared by kno mePhod .15 Compounds of
general formula (11) can be pr¥pafed from conpounds of
general formula (I1l): Ra NC, 0 Sr (IIK@ 20 by
reaction with an amne of forrmula (XXI11): RRANH

(BYYehbtordnit ' ﬁéﬂ fined for R and
R%% n goenelrpg%]e?@wnwﬁgm eﬁﬁ;ﬁgﬁqﬁ@g&(ﬂ nis perfornmed
in a range of solvents, preferably THF/ DCM at a range
ofeN; enpedigt ures, preferably between O and 100C.

Conpounds " of general formula (XXI11) are well known in
the art and can be prepared 30 by known nethods, or

aligerel i A 3 fi T or a (1l1)
can rbemé)ﬁdga?ie%cﬁé{ 1a ?‘g%{r{cegﬁ%gﬁ;g@%f M;%ﬁ‘s ?‘% forpg%l aé‘% M
("EREESEN B 20etRliio LoGBSIETIUCERBIY 6/ BIYBRSHe r84ctioRanayNake place in
GEn3afiofi ' i ' [ ent.,.such
rvagtolc Al shRER YER alTHE O AR SRR oF % B s Gtfpetatures,
iRielerapbbetenem- 785" Crarphhe refvixiemperapue okihgesolvehe

reaction can be carried out in 5 suitable solvents,

ggcg:h as CCl4, at a ran&e of tenPeratures, preferably
RN o6 prnralieimyda ROXID @rqwall krewn isftheiartaedpes madie
Givaildige 80¢AMEHY prefS@X@R VY RASWR Induidzgul a (1V) can be

prepared from conpounds of general formula (V):

Compounds of general formula (I1) can be prepared from compounds of general
formula (Il1):

O Br an

by reaction with an amine of formula (XXII1):
R°RYNH (XX
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 (XXill) are well known in the art and can be prepared
by known methods, or are commercially available.

Compounds of formula (lll) can be prepared from compounds of general formula (IV):
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ORH\\ 10 O(V) by reaction with an acid such as

hydrochl oric acid, sul phuric acid, nethanesulfonic or
wonrbdtoazwsonet hansul fonic acid in a range of SoOPCEMGBR006/002956

such as THF, DCM water, and gyreferably 1, 4-dioxan at

a range of tenperatures, preferably between anbient 15

tegrpera re and the reflux tenperature of the solvent.

corrpounds of formula (IV) can be
e are@ frorﬁ conpounds of general fornula (V) by
pal adi um cat al y¢igyl cyclisation using a palladi um

catal yst such as bis(dibenzyli deneacetone)pall adi um
in the presence of a ligand such as 20

t nyi nelaetion wittos pl'nrNEatatglb@nbm Mjbrcﬁfﬁosﬁﬁgirngﬁfnbe in the presence of

xi de t such as THE
%f%&é‘%it’ﬁlﬂém Sb‘cﬁ A8 A\?[g'}' IOGEG'?ZQMH&* - h@fre@ﬁ@né»‘@n\bemamed out in
Auitableabiveatsy seama0CH satef rah§é BitlethoelXr
%ﬁ@gr%gpm comagund% o}FénQr nul ap(e eﬁ%}eﬁ@ab%b%%een
§ UG A0 e FRllux IRMpRIRERIOfdRR SPvetd in J.
Chem Soc. 1948, 1960. Conpounds of general formJIa
in,the art and can be prepared b
oo RloB ok M () G e Biae B cuebo-rdrel semiaifomuia ()
2002, 58(14), 2813. 30 Alternatively conpounds of
formuha (IV) can be prepared from conpounds of fornula
% 20 7/ 017669 PCT/ GB2006/ 002956 32 (XVil): O
XVII) according to the nmethod descri bed
1938, 2, 319. Conpounds of 5

g
general fornula V&VII) are well known in the art and
can be prepared by knomn nethods such as those

14180, ds. of general fornula _
TSRt o S S R s s Beeetca, metgansowtonic o
@fluprora€hansulfonic acid in a range of solvents such as THF, DCM, water, and

preferably 1,4-dioxan at a range of temperatures, preferably between ambient
temperature and the reflux temperature of the solvent.

Alternatively compounds of formula (IV) can be prepared from compounds of general
formuia (V) by palladium-catalysed cyclisation using a palladium catalyst such as
bis(dibenzylideneacetone)palladium in the presence of a ligand such as
triphenylphosphine and a base such as sodium tert-butoxide in a solvent such as THF
from room temperature to the reflux temperature of the solvent.

Alternatively compounds of formula (IV) can be prepared from compounds of formula
(XVI):
NH

a
R\H/U\OEt

O (XVI)
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.

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



O RaOH O (VlI) by reaction with propargyl amne in

the presence of a suitable coupling agent, such as
WOCW7HDBY or rmany ot her known coupl i ng net hodoPOgiGB006/002956

Al ternatively conpounds of 15oformula (VI) may be

converted to, for exanple, the acid chloride and am de

fewvmmt i on ef fected optionally in the presence of a

suitaBIe non- nucl eophil i c base and conpati ble sol vent

under jwel | known conditions. Conmpounds of genera

8 are readily available or can be prepared

by own hods. 20 Alternatively conpounds of

general formula @VIh) can be prepared from conpounds

of general formula (M1): Ra N HOG Rb Br (VIl) 25

according to nmethods descri bed above for the

pGERHING todie mbthodidesenities inf). Oy Ghkm., 19B8) 2,f3180Compounds of

f [ Aai(J ] . f._gener al
FRTRR R VAL IR il BRI A R4 5 by knowr
froethodssugh\asl thgse desciieI0EBZIA68@ PCT/ GB2006/ 002956
33 Ra~-N HO'" 0 CH3 R (VII1I1) according to nethods
simlar to those used to prepare conmpounds of fornula
Gamyounds ehgensigderniida 6f) cao bepreparedfromodemandbeitheneral
3o Ba (\,ﬁ):Con'pounds of general fornula (VIII) can be
prepared from conpounds of formula (IV) using nethods
descri bed above for the preparation of conpounds of
formua (1-a) fromconpounds of formula (I1). to
Atz ermativel y conpounds of formula (VIII) may be
prejfar éH f rom conpounds of fornmula (XIX): " r HIIl HO
R bO0 (Xl X)(VI)

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
formula (VI) may be converted to, for example, the acid chioride 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 (V1) are readily
available or can be prepared by known methods.

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

(V1)

according to methods described above for the preparation of compounds of formula
(1) from compounds of formula (lll)

Compounds of general formula (VI1) can be prepared from compounds of formula
(VIb:
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usi ng nmet hods descri bed above for the preparation of
conpounds of fornmula (I1V) 15 from conpounds of

woanimoized XVI 1 ). Conpounds of general fornula PEIXB20@002956

be prepared by known net hods3guch as those descri bed
in GL32214180. Alternatively conmpounds of fornula

(ML 1) WF%)? prepared from conpounds of fornula

( N \N~ HO b H 20 R (XX) using nethods

d&dc i b& above for the preparati on of conmpounds of
formula (1V) from coflunds of forrmula (V). 25
Conpounds of general formula (XX) can be prepared from

conpounds of fornmula (XVII1) using nethods described
aRfseElingio metbogs epiartvitiwseaised dorprparscaripduPEgdt RrmdI)

o RO (L0 oot b ovBepar ed o rect 1y

from conmpounds of 30 formula (VII) by quaternisation

Wb i | ed tertiar m ne as

e inctrotof GhtaURlS b Gt Bk dBsb o e formus
- coneoatho afof o P dlona cUPbids crhEa -2
f . e.

hydrggeﬁ ator%{fﬁamygg(gg'pr epared from conpounds of
formula (1- a) wherein -NRCRd is a -NH2 group by

I AUV MG cahkyldls! | [tably substituted 5

al dehylde.?CThE&#@gccﬁkgwuH;(@Q?ﬁ%% B%Pafeﬁﬁf%cﬂp@%ﬁ’éé’f
demyiz @4k ng agent such as sodi um cyanobor ohydri de

or sogi um borohydride, preferably sodi um

t gtacgt oxyborohydride in a range of organic solvents,
RysTer apl yrdi chl or oet hane.  Conpounds of fornula (I-d)
and Ff’l- ) fay qu&repared from conmpounds of fornula (I
10 c) by al kylation or reductive al kyl.ation nethods as
descri bed above and according to standard nethods

\¥8inh i1 : el | ' he art. Conpounds of
for Eul a%—%%cﬁan e?% %F‘%ﬁg?@t?%?%’ﬂp%%&%ﬁ@s&ﬁ formala (V)
TP OUB BT fRrmuulx(XVI)REompeLINdsEofigenalsl {drllabXIX) can be
bRk MMoWn rAeth | { '%%}i

af%u%rﬁ}i rﬁ},m hydr i de?@ééﬁc@%ﬁ?ﬁé dezﬁ%ﬁﬂr]ﬁaﬁ'ﬁlﬁﬁ é?%e, or
borane in a range of aprotic solvents such as diethyl

alteveatively conlgdanas oPfofh@h Ay miy ggﬁg{z}ﬂﬁgg %Jnoc%n{prc])ums? of

pres r}&*&)_of a catal yst such” as

ormuia
0]
a
R YJ\N/\%
HO Rb H
(XX)

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

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

Alternatively, compounds of formula (I-b) may be prepared directly from compounds of

formula (VII) by quaternisation with a suitably substituted tertiary amine as described
above.
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20 Nickel in a suitable solvent such as Et OAc or Et OH
at a range of tenperatures from roomtenperature to

woheo7roefdesix t enperature of the sol vent. ConmpouRd$/GB2006/002956

general formula (1X) can be pggpared from conpounds of
general formula (VII1) by reaction wth a source of
cyani de ion such as acetone cyanohydrin or 25 an

i norgani c cyani de, preferably sodi um cyanide, in the
M'@%ﬁ‘?ﬁ’é‘y&ﬁ’”ﬁ’olﬂlmﬁ ofermadg Hia) wWhereir eNRERTS asecondary amine (i.e.
t e GPBLR Y ig4 ﬁWrQ?él?aattohfg nfag[}b%&ﬂgﬁge%d %lnv&a%ﬁdunds of formula (I-

pr.ef er abl et hano tenperatures

pRerhereiB rNRSRT inderNEagspemby tashigivesaliylatioarvdthtshsuitablyfdubstituted
L AgBREal ereabtids c§rgi|e¥1 S0t in tﬁ%ﬁl%% &J&dasrfeggﬁﬁg gﬂ%}r}t_%gyh as

(I-fL?m}can beoﬁbr,epare rom conpounds of

p3Pdivne ayanoBarofdrigdeprsediyel bajohyskide, praterabdssodium

tFi QltoWbSidh§irRie iR at : |
Bl R i O G abe B e o Binane.
roomtenperature to the reflux tenperature of the

s S OB T A S
PPy alkygoen euregudive skyladiar Medhpdai asresaribackatiose iang according to
afg@iar®@ et mel-khowh Y0 thos&ERIiK!YE ag. Wherein Rf is

as defined for R6 in general formula (1) and Y is a
| eavi ng group such as hal ogen, tosylate, nesylate.
TWenpeemes opforelalBe) @hHGbrt S :
suchFB as sodi um Ey ri de%?pnbghrégfr\?gﬁt sucﬁdgéf %ﬁ@?%rmula (1X):
OCto the reflux tenperature of the solvent. 1o
Coppoun of general formula (1-nm) can be prepared
f nds of formula (1-1) using nethods
d@ﬁji bed qve for the preparati on of conpounds of
fornmula (I-d) from ypounds of fornmula (I-c).
Compounds of general formula (I-1) can be prepared
from conpounds of formula 15 (XIV) using nethods
iy seadtibe withisogduding agdnt speregsiitaitiroaluaniue Apdidedsiisobuty!
f : 218 )k d ar mul [X).. .
GRS o bR 7 SIS o Yol 6 e et etner, or
e esefseabhcey ydrdgenatidrain tiiedpriesgnaesofragcatalydiedsh as Raney
»f . r
B oo e o F B a8 R Yo Blures fom
FPAe tafEReraiars to e ok tampasatufeeithe solyentk) may be
prepared directly from conpounds of fornula (XI11) by

uaternisation with a suitably substituted tertiary
g?ﬁ’mpévua%s efaanerab amuladbX)can 5 nrepgred fras eompgpands al general

]fdgrglua: (g/ l?l)tglyjl r%jdﬁ@ﬁ Wi aPSORRR Gt &yarki@EN TR YS d8eBhe cyanohydrin or
an inorganic 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 between ambient temperature and the
reflux temperature of the solvent.

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 to the reflux
temperature of the solvent.

Compounds of formula (I-h) can be prepared from compounds of formula (I-a) by
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usi ng nmet hods descri bed above for the preparation of
conpounds of fornmula (I-a) from conpounds of fornula

wOY0d7)017689 Conpounds of general forrmula (X I1) PCaGH206/002956

prepared from conpounds of foggula (X I) using
met hods descri bed above for the preparation of

GOAGUOH Wi 7 alkyPitiig el dilidrmuid OGRIgpPOUNnds of formul a
(?é\? Corrpou%(}%mfe’aggneram}or?r{uxa?(XII) may be

_prepared from conpounds of general 35 formula (XI):

WDy 20QXkPA7669 PCT/ GB2006/ 002956 36 SMe N ~\- Ra >r"
O Rg Rb (XI) by reaction with a reduci ng agent such
as Raney N ckel in a solvent such as ethanol at a

tRTERSA R 14T RS déﬁﬁ@d rcs?cmuﬁ Qéﬁ&él%#ﬁlﬁa (I?aﬁ@? id SLéa'x% thggroup such as
tenperature of the solvent 5 accor

deOgeNieayiats, gmes@t@ Tl@]@qptlozng@erfqmgf in thppresence of a base such
GerspanfisydRitic #eA8bRENTRERNHS FHPfIm BBY idP$e Qéfﬁ&al%rﬁ%rfaztﬁgbf the
Ra CN Fig

conpounds of general formula (X):
59VERaction with 1 - (methyl thi o)acetone in the
presence of trifluoronethanesul fonic anhydride in a
solvent suh a tenperature fromOC to th

MMRAINdS eﬁ%}%%'u?r@% (IMHeap e Ripparge #ermararepausds nbformula (H)
rmetnlgoﬂetd@@e:ded@ﬁsed Aooke 16¥ e Qﬁém&no%Q%ompééud@c(f%rmula (I-d)

I I X) are well known
?W”T‘i"%“%ﬁ %gﬁg%{f 'aggrsg:gparg[jngya (an)vvn net hods or

are commercially available. RON- Ro Ra N~ Ro Ra N3
Compoungs S?%(e\l/"?erm)rgnula J )l) can b% prepar)ed from compounds of formula

(XIV) using methods described above for the preparation of compounds of formula (I-
¢) from compounds of formula (IX).

Compounds of general formula (XIV) can be prepared from compounds of formula
(XiHl) using methods described above for the preparation of compounds of formula
(IX) from compounds of formula (V).

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

Compounds of general formula (I-f) can be prepared from compounds of formula (XIi1)
using methods described above for the preparation of compounds of formuia (I-a)
from compounds of formula (Vil).

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

Compounds of general formula (XI1) may be prepared from compounds of general
formula (XI):



Ro Rae NRb Ra N3~ S~ + HORI/NRHOd.NRc Re R
20 (XXIX) (XXVI | 1) Schenme 4 Conpounds of Fornul a
wOxXMI7Xi7asy be prepared from conmpounds of For nBC@GB2006/002956
(XXVI) by enploying a simlapgsequence of reactions
as used to prepare conmpounds of WD 2007/017669
PCT/ GBB20@#e002956 37 Forrmula (1-b) from conpounds of
For rmul VITI) in Scheme 1 above. Conpounds of fornula
(va ein Ra and Rb are the sane may be prepared
compounds of Fornula (XXV) where Ris a suitable
aﬁk b group (suc&i as ethyl or 5 nethyl) by treatnent
wi th an appropri )% organonetal | ic reagent such as a
Gri gnard reagent in a suitable solvent such as THE
I et Conpounds of_ For nual ) wherein
@ﬁaﬂq%W'g{}%r%{ug@g ﬁrggafrsuﬁﬁtast%"ﬁv &ickekin &&Qb\m)nt such as ethanol
caxrmteurpd&at@% froﬁOfdaSHt B reldy teORMeK fe'nﬂﬁrét@reacﬂ the 1 solvent

i nter {?h re erably a Wi nreb am de
p%‘t‘:f) 3 atqu iB- é{g Reah 2006, ZM@O@@% their

respect ive or ganomet allic 10 reagent S in a stepw se
na qp of For mul a are known in the
REPYINGS QG'F%F" TeayR (%) "ﬁé;‘lt\? Prearad fromcompponds ofgpneral

18bula 1%): The fol | ow ng non-limting Exanples
illustrate the invention. General Experinental
Details: Al reactions were carried out under an
aghosplere of nitrogen unless specified otherw se. 20

pectra were obtained on a Varian Unity Inova 400
speﬁromete(rx wWth a 5mm inverse detection triple
resonance probe operating at 400MHz or on a Bruker
Avance DRX 400 spectronmeter with a 5nminverse

4 g:f“"??”'@rn‘ O Ao 1 g BB R Bl g

IRfP @ PeghsHc A DEMedadepperoise érowtﬂeﬁato ittregreflux
a@ﬂ%lﬂétur@'@f frleSsoffeht HcHRING 1 tRE me'tr%dadéstéﬁoécﬂ]pl egrgO Chem. 2008,

tranet hyl si |l ane. V\here products were puri
oﬂ@nge?cfhr omat ography, "flash silica" refers to
Sili ca gel for chromatography, 0.035 to O 070 nm (220

acg%ﬁ ggpgégr{ﬁrQQf%rmtpﬁ %@é%greﬁ Ibrltrlfvg?l mghg ag apd cgrrt] %e %?epared by

amowh efictheutd, oodrédmmercially available.

o A3 — N AP
O HO

(XXV) (XXVI) (xxvn)

|

S — O,

N
R
(XXIX) (xxvru)

Scheme 4

Compounds of Formula (XXIX) may be prepared from compounds of Formula (XXVD
by employing a similar sequence of reactions as used to prepare compounds of
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elution. Were thin |ayer chromatography (TLC) has
been used, it refers to silica gel TLC using plates,

woyppi7matdsy 3 x 6 cmsilica gel on al um ni um f oPCT/GHB20EH02956

with a fluorescent indicatorg254 nm, (e.g. Fluka
60778). Al solvents and commrercial reagents were

U HBRRST (SMpodiis A FRATAQUIYT SR 158G basi ¢

centre(s), which were purifie y HPL Wer e obt ai ned
as the TFA salt unless otherwise stated. WO

5 Oﬁxqua@ 6&09@@@20@%%@&95@ and *ﬁb akd ?1%?8%' rﬁ%/ Eﬂ? hmpared from

tions: 8-reverse- phase col umm

i CORNPEHARS¢f sFOéfaP@rpr%) Where R a puitablecalisyl graug)(suat\as ethyl or

eI SR BRI U o g

r'eagast i $QIVeRitsEER aPlTh'thQMﬁ Inxtﬂhm t(h)n@pounds of Formual
%VD %@FMRB%&@@EQ@%WWQ%Q& be @Fﬁ%g r'f}f'oﬂﬂ%@?p&unds of

pmparticle size)
’BP'aﬁ(XZSVhbWGQ’UPFH"Q taan H‘te@ed'iﬁ% atnimipreferably-a \0einrgh amide,

f L)
congonsn g et S ! [ AOHC B g

JBAGRAISIN G SEeryMse BRNPR- 1.0 95 5 20 25.00 1.0 95 5

Det ection - M5, ELS UV (100 pl split to MS wth

in-1ine ete MS i onisation nethod -
é%é‘m“B%P a@"@b‘ \Oé‘f‘? BH)WFQ'Q theditgratyrg rteigexanuwe, diedv. Chim.
Rlctd Tomeed,Gosit h a Cl8-reverse-phase colum (30 x 4.6

mm Phenonenex Luna 3 pmparticle size), elution with

A water + 0.1 %formc acid; B: acetonitrile + 0.1 %

f or m Thadoldwir@ reuhi-kriting Eﬁarﬁblagnnaaﬁate tHd WBerftlogw M / m n
Y% %8 0.00 2.0 955 0.50 2.0 95

General Experimental Details:
All reactions were carried out under an atmosphere of nitrogen unless
specified otherwise.

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
5mm dual frequency probe operating at 300MHz. Shifts are given in ppm relative to
tetramethylsilane.

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
silica gel 60), and an applied pressure of nitrogen up to 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.

All compounds containing a basic centre(s), which were purified by HPLC,
were obtained as the TFA salt unless otherwise stated.
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4.50 2.0 595 5.50 2.0 5 95 35 6.00 2.0 95 5
split to MS with

Detection - M5, ELS, WV (100 pl
woned7inseV det ector) WO 2007/ 017669 PCT/ GB2008CO@&B268/002956

39 M5 ionisation method - El eggrospray (positive and
negative ion) LC- M5 nethod 3 Waters M cromass ZQ with
a Cl8-reverse-phase colum (30 x 4.6 nm5 Phenonenex

Luna

article size),

elution with A: water + 0.1

3
%forn'?'gpa't%i“lﬂe”@'—co&@@'@'@'ﬂﬁtr|Ie + 0.1 %formc acid.

Gradl e(DiB-ré%ﬂa‘éL

0,95 5 1 ise ol 100 84218 i (1 E8pcy odigRui um
6’36%? %S‘éebk)Veietq@OD@t 839 on -
split to MSwith in-line UV detector) MsS ionisation
met hod - El ectrospray (positive and negative ion)
LC M WeMyoeystenn® \Waters ZVMD with a C18- reverse phase
col umTHe3Qquid ©ro
particle s?ze) eﬁ?%ﬁ&ﬂ?ﬁ@?%?@tﬁoﬂs{c%&@%@/ é’(l\dn?%s Useid
% formc acid) and solvent B (acetonitrile with 0.1 %

form g @amiShhethgadi ent :

B 25 0,00 é.og
5.50 2V@tess Gtfogn

FEBOPMI G Igacrs GFoigTt 3
Gradient — Time flow mi/min
0.00 1.0
1.00 1.0
15.00 1.0
20.00 1.0
22.00 1.0
25.00 1.0

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

MS, ELS, W (100 pl

G adi ent

0.50 2.0 95

5

Time flow mm n %A
4.50 2.0 5 95

55
bE T ity 2951 & reverseprhasetcownn (108 x 30 8m
Hv’ggﬁnﬁ@@ﬂyb&nsﬂmﬁm Lifn patidMSsivé)t Bluhéh Wltﬂﬁ Y4129, £R%iPacid: B:

El ectr ospray

eraqrk Gragignt: 35 LC- M5 net hod 5

%A

95
95

5
95
95

%B
5

5
95
95
5

MS ionisation method - Electrospray (positive ion)

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:

Gradient — Time
0.00
0.50
4.50
5.50
6.00

flow ml/min
2.0
2.0
2.0
2.0
2.0

%A
95
95

5
95

%B

95
95

Detection - MS, ELS, UV (100 pl split to MS with in-line UV detector)
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Waters M cromass ZQ with a Cl18-reverse-phase col um
(100 x 3.0 mMm Higgins Cipeus with 5 pmparticle

weiza@joi7e@buti on with A: water + 0.1% form c acPdT/GB20080002956

2007/ 017669 PCT/ GB2006/ 0029563 40 acetonitrile + 0.1 %
formc acid. Gadient: Gadient - Time flown/mn %A

20 00 0 A 5" TI G FRG Gy PR pes v ony

Detection - M5, ELS, WV (100 pl split to MSwth

i n- 11 nec W6 ARtetpr at 254nm)  MS ionisation method -

El ectrospray (positive ion) LC-MS nethod 6 15 Waters

M cr on¥éery MigiPnAsSSZ@ ety aG8-sevepteasiase columm (0&0LE mm
3Pk rBMentk 919h5‘§ ) %)éﬂﬁbié sgb&%@]pﬁ Wltﬂ%r tafde & (E]I %$drmic acid; B:

elution wmth acl d;

RS Briter 0.4 %fQImlC%W dxratlientaci d. Gradl ent: Gadient -
Time flowm/mn %A %8 20 0.00 1.0 95 5 1.00 1.0 95
5 15.00 1.0 595 20.00 1.0 5 95 22.00 1.0 95 5 25
25.00 1.0 95 5 Detection - M5, ELS, WV (100 pl split
to '\/B(Wfa'i:ltén'tn‘ﬂlrhé‘e UVfIdWﬁﬁﬁrPr @l 254nm o M5

i oni sation nmethod - El ectrospray (positive ion) 30
Abbr e#8i ons used i 2Phe experPiental segtion: DCM
di chi qy.ggret hane DI PEA g di - i sopgéjpyl et hyl am ne DVAP
di met hl.l am nopyridine. DVF = di net hyl formam de 35

Et OAc &9t hyl acet at 20Et OH = &8 hanol 95
5.50 2.0 5 95
6.00 2.0 95 5

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

Waters ZMD with a C18-reverse-phase column (30 x 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
0.00 2.0 95 5
0.50 2.0 95 5
4.50 2.0 5 95
5.50 2.0 5 95
6.00 2.0 95 5

Detection - MS, ELS, UV (200pL/min split to MS with in-line Waters 996 DAD
detection).

MS ionisation method - Electrospray (positive and negative ion).

LC-MS method 5
Waters Micromass ZQ 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:
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IMS = industrial nmethylated spirit WO 2007/017669
PCT/ GB2006/ 002956 41 MeOH = nethanol RT = room

woenp@iatsare R = retention time TFA = trifl uBCoAEBR0G6(02956

acid 5 THE = tetrahydrofuranyySat = saturated
Preparation of internediates O Internediate 1 arO NH

Btonitrileds 67 2, ~ -2-vnyl -acetam de. (V):
%C%OHSHIG%&%yfr?OéﬁW%Q%@%Pg, 48¥n’m|) was added to a

sol uti on of phenyl glyoxylic acid (6.0g, 15 40mmol)
and 3 gfARM QTiAF | Ml /M (SRM) . Theggeact i on

m xture was stirred at  roomtenperature for 3 hours
then th@0sol vent was t8noved. T¥e resi duebwas taken
up in DCM (50m ) d the s tion was.cooled to O
C A rrfij'g?(ure of propaﬁgyl am (rjléeéJ(Z. 29, 46 mol ) and
tri et hi3-8r ne (4.05g,1.40mol ) Was added c@®&itiously
over Geriod of 10 phnutes then the m xgure was
allonwed to warmto roomtenperature. 20 Stirring was
conti rR%RP for 2.5 hout€ then welfer (1 O35 was added.
The m e was was wth 1 HCl (2x2 ), sat.
sodi urﬁ}%rogencar boﬂ‘g?e (aq.) glgZXZO’ﬂ) t%{eﬂn bri ne.
The organi c phase was then dried (Na2SO4) and the

sol venbeid@pn’- (Ve s, umpg hfﬁienf’fg%é‘s‘@ﬁth‘?ﬁé‘nﬁé E‘JM &%?c‘?or at 254nm)

fromcycl ohexane to a roduct as a g

br own N3lqrégatioymethpd -SFledipspragdpgaiive@mB ( Met hod 3) :
Rt 2.47 min, mz 188 [M#]. Internmediate 2 N 0 O
(5- Met hyl - oxazol - 2-vl) - phenyl - net hanone (I1V): Ra = Ph
30 I\/bt'-}’%N@ BeeAENi ¢ acid (1 Oy, 104mol) was added

dr op WvaRrd MlicRorB&dsUtd Qith ﬁfC%-lféR?éﬁ'se-lpR?ﬁ ﬁ%‘g{"gt% oo1 3.0 mm

-pheny| - N-pr.op- 2-ynyl - acet am de (.
FB00I5S R s BT S ileAS ) SIS Wb AOUMED PEGs formic acid; B:
RCEoniBNe 0a). D920%fic acid. Gradient:

Gradient — Time flow mi/min %A %B
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

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)

Abbreviations used in the experimental section:
DCM = dichloromethane
DIPEA = di-isopropylethylamine
DMAP = dimethylaminopyridine
DMF = dimethylformamide
EtOAc = ethyl acetate
EtOH = ethanol
IMS = industrial methylated spirit
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42 (20m ). The resultant solution was heated at 90 C
for 66 hours. The reaction m xture was cool ed and the

weabwatestnas renmoved. The dark residue was par PCTiGBem/002956

between DCM and water. The fracti on was washed
with 1 MHC (2x), sat. sodium hydrogencarbonate (2x)
then bR = Haghapel Ution was dried (Na2SO4) and the
solvent _5 was renoved to give the crude product.

Puri f i BhErepmiasper@iireved via col uim  chr onat ogr aphy,
el uti ngy Widibhtdnlinfycl ohexane: ethyl acetate. This gave
the product as an off white solid. Yield: 1.0g9 (41%
LC-MB [MbErdiomacetig agido4 nin, mz 188 [MH+] 10

| nt er MpdE ligrghydfr@at
(5- Brononet hyl -yoxazgﬁ- 2-yl)-phenvl - net hanone. (Ili) Ra

= Ph AHix3aiirategt
(5- net hyl - oxazol - 2-yl ) - phenyl - met hanone (I nternedi ate
2) (0.8g, 15 4.28muol), N bronosuccini mde (0.9g,

( objpigrmegiategz obi s(2- met hyl propionitrile)
(56nmg, 0.34mmol) in carbon tetrachloride (8nl) was
hartmediate 1 refl ux for 1.5 hr. The reaction m xture was
cooled to anbient tenperature and filtered. The
fi atepwas diluted with DCM (20nml) and washed with

& siit. sodi um hydrogen carbonate and brine. It
was” drifed NtNa2SO4) and t he sol vent was renoved. 20
PurifioOati'apn was achi eved via col um chromat ogr aphy
eluting wt | 4:1 cycl ohexane: ethyl acetate. This gave
the product "as a yellow solid. Yield: 0.99 (79%

3): Rt 3.26mn, nmz 266, 268 [ MH] 25
- lhacetamide. (V): R® = Ph

I
Eclﬁ»iammbf_m MaBmhit waSRERL 1@ 2 dohtBH 8MherilyBRIRMid (6.0g,
@wﬁp%ﬁ%{ {Aps ok DM insiry PCMGERRYL The rarstiommixture was stirred at
(rborh esmpetatieiod B HodrsliBen tHe REMPIvhs Y AR/ TR F&iflie was taken
Fl;%wl 9%2!98&/ (88%8%% the solution was cooled to 0 °C. A mixture of propargy!
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.
Stirring was continued for 2.5 hours then water (10ml) was added. The mixture was
washed with 1M HCI (2x20ml), sat. sodium hydrogencarbonate (aq.) (2x20ml) then
brine. The organic phase was then dried (Na,SO,) and the solvent was removed. The
residue was crystallized from cyclohexane to afford the product as a light brown solid.
Yield: 5.75¢, 76%

LC-MS (Method 3): Rt 2.47 min, m/z 188 [MH"].

Intermediate 2

(5-Methyl-oxazol-2-yl)-phenyl-methanone. (IV): R? = Ph
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
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20

25

43 was dissolved in a 2M sol ution of dinethylamne in
THE (3nl, 6nmmmol ). The m xture was stirred at anbient

woenpmiatsare for 1 h with a precipitate fornm ngCalGmets/002956

instantly. The solvent was rgpoved and the residue
was partitioned between DCM an saturat ed sodi um

hedrMIghE ?és@ﬂﬁrﬂts%llﬁléﬂ wag %B’% dal 0§ e ﬁoJPQ 3fe ré&dtion mixture

extract ed 5 with e Cco |ne or gani ¢ phas

WHaS &9 %WWS@WF”E‘H@S emoved] Thendark regidiecwas partjiioned between
t heMUrROWSEr. afﬁefljt)rg "fr@@ﬂﬁw \Qéé é%?d'\\}/éwmﬂdl éé)gdsacf%odlum

st andi ng Yi el

1hy2‘29ﬁe\ﬁlcaf#PEa’f§:@X [tmqmr@o Tma §@Iup®rewas éde®wea894)anoﬁhe solvent
NRAREhIVEd 6 Qi% 'tﬁé“cr@ﬁe h%%&ﬂ??h@aﬁoﬁﬁ% GBniBRA WA 3BLAR

was | nternmediate

(@r%?Wf%Wn@mwm‘bi gydohexape:) ethl @aetaterdhisaggava¢he product as
(drl Off whe Solldn, R= CH3, Rd 15 = H Yiel d: 2.37g (83%

LCVB (Method 3): Rt 0.26 and 1.44min, miz 217 [ NH+]

| nt er n%'@ﬁdaﬂ@gé“ﬁ@ 20

I th I
(V1D R e B e o ot

(5-net hyl - oxazol - 2-yl ) - phenyl - met hanone (i nternedi ate
Itetrdedigie 3 16mmol ) in 32nl dry THE at OC under
nitrogen was treated dropwi se over 10mnutes with a
Sl uti on of cycl ohexyl magnesi um chl oride in diethyl
(10m , 25 20mmmol ). The resulting deep yell ow
solUtion vvas stirred at OC for about 30m ns during

whi_eh a precipitate forned, and then at room
terer .. or 1.5hours. The reaction m xture was
cooled to ragain and treated cautiously with sat.

anm)nl um chI or| de sol ut| on (aq) (1 Om). The m xture
Z g vt plve I):@fi=Bht hen

S8 U I S oo, ORI
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,SO,) and the solvent was removed.
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*]

Intermediate 4

(5-Dimethylaminomethyl-oxazol-2-yl)-phenyl-methanone. (li): R = Ph, R®, R® =

CHs

(5-Bromomethyl-oxazol-2-yl)-phenyl-methanone (Intermediate 3) (0.18g, 0.68mmol)
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and the organi c phase was washed with brine. The
conbi ned aqueous phase was extracted with DCM (3 x

waanizjo1zaegl t he conbi ned organi ¢ phase was dri edCTMB3WE)002956

and concentrated in vacuo to ggve the crude product
which was triturated with ether (10nm.), filtered off

angs dlssahbd ||5 a\QM?b&u’uc?n &‘%éﬁé}l%?mﬂeqw& I-‘F’\@H“ %’nlﬁz)l Tll?ﬂ[e mixture

Al so” prepared

ﬁ%ﬁ‘%%’eaft P@Qlﬁni tﬂmﬂﬁat]llfﬁf@r %mtatamc'Wattewfocmmgmmtymstanﬂy
MRS IWES ¥é?ﬁ¢\ﬁé@ aMashd Fésﬁdlfe%d’@;gﬁrﬁfgﬂ eteH'TR) and

I tyl - t hyl |
%&ng‘)%gn Ré'“m ’M‘?gg%@%afbgé%égwl Smiy; Emedaqwoas gh¢se08ds extracted
h@tH\ﬁcM"&fdhﬁé* c@ﬁlbln& o?ga@& d%e%\%% an’(ﬂJazs %) AF e solvent

simlar et od by reac

ﬁ'f"QV%FEtﬂ %\Yeefhz ARt 2 AR AYANGE GH é'éﬁt@mstﬁ”@ﬁd ee steaging.

I nt er maelua. 868 (9 O 20

(5 I\/Iethg)r/l-oxazol phenyl -net hanol (VI11): Ra Rb

%@@mmﬂr@%w\‘"ﬁdd 3): At 3.78 nin
272 [ MH+] Intermedl ate 9 HO O 25 Br WD 2007/ 017669

/ GB2006/. 002956
( SHPERAIFEOMA S"as&%rmthéd Py yeasiien ehiateynegdinierd withmethylotine
wdsVil): Ra = Ph, Rb = c- Hexyl A solution of

Xcloh (5 nethyl oxazol - 2-yl ) - phenyl - net hano
?—l—‘ﬁ[l%‘ﬁééq—%te 6) (3.0g, 11.1 nmmol) in

i chl oroet hane (22nL) was treated with
no-succinimde 5 (2.16g, 12.2mvol) foll owed by
“azobi s(2-met hyl propionitrile) (0.18g, 2.1 mml).
Tjii was heated to 80C for 2.5h and then

ad’ y/o cool to room
0o H

N

\

(5-Methylaminomethyl-oxazol-2-yl)-phenyl-methanone. (ll): R = Ph, R°= CH;, RY
=H

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

Intermediate 6

Cyclohexyl-(5-methyl-oxazol-2-yl)-phenyl-methanol. (VIIl): R® = Ph, R® = c-Hexyl
A solution of (5-methyl-oxazol-2-yl)-phenyl-methanone (intermediate 2) (3.0g,
16mmol) in 32mL dry THF at 0°C under nitrogen was ireated dropwise over
10minutes with a 2M solution of cyclohexylmagnesium chloride in diethyl ether (10ml,
20mmol). The resulting deep yellow 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
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25

tenperature. Sat. sodi um hydrogen carbonate sol ution
was added and the phases were separated. The organic

woOayeroivas washed with brine and the conbi ned RQUAIB2806/002956

| ayers were extracted with DClYy The conbi ned organic
phase was dried (MgSO4) 10 and concentrated in vacuo

t angtheeorgdrec phidsdand sihel it RinB! W@c&hﬁin?d’ Sddoug f?)bhé)é]was
was %%rll. v gw/@a col ymm chromat ogr aphy el uting W
3R o%%\ﬁ d‘i?é%('éls@ndftm FRRIBED 9rapBigabasmwADANEd (MgSO,)
Yared concknBaigd (Lo k& iBe NEED8E! pRuCcHlhi ' '
35@ Lﬁﬁ?‘ %{ . Al so prepar eg@gycﬁgémﬁ %{r}h‘ﬂéie%@t“ ether
f HOmLit H%Medyas  Intermediate 10 1 B HON 0
Br  ( 5YBldoBmagi8d,y oxazol - 2-yl) - cycl ope
ntyl-p | -methanol (VI1): Ra = Ph Rb = c- 20 Pentyl
Yi el d:@@éﬂb{@é’g’@: Fﬁfcé-/éa Mdtwgd78IMHE 3.90 nin, mz
336, 338 [MH] Also prepared by a simlar nethod from
I/glternedkegie 8 was 25 Internediate 11 HON I O Br
(BSBPERSIR XA sigWarmethed by yeastign ohterrediaimd wite wysigpentyl
RaagtiesunPbhlotidelvas 1. 639 (63% LCMS (Method 4): R
gl Ei rri!.zI 3/26, 328 [ M- H20] WD 2007/ 017669
002956 46 Internediate 12 N %</ OLCN

«Gl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol -5-yl | -ace

le (IX): Ra=Ph, Ro 5 = c-Hexyl To a solution

t hyl - oxazol - 2-yl ) - cycl ohexyl - phenyl - net hano

1

chIopentvl-(5—methyl-oxazoI-2-vl)-phenyl-methanol. (VII): R? = Ph, R® = c-Pentyl
Yield: 3.82g (70%)

LC-MS (Method 2): Rt 3.68 min 258 [MH"*]

Also prepared by a similar method by reaction of Intermediate 2 with
phenylmagnesium bromide was
Intermediate 8

(5-Methyl-oxazol-2-yl)-diphenyl-methanol. (Vill): R?, R® = Ph
Yield: 2.06g (73%)
LC-MS (Method 3): Rt 3.78 min 272 [MH"]

Intermediate 9

HO N

-y
Br
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25

(Internmediate 9) (1.05 g, 3.0 mol) in IM5 (15 M -)
was added sodi um cyanide (169 ng, 3.45 mol). The

waistmsewas heated at 70 C for 1 hour then PCT/GB2006/002956

concentrated in vacuo and paggitioned between ethyl
acetate (30 m-) and water (30 nmL). The aqueous 10 was
qwramombmmt&xa&bthyl)%q,etaie&yreahény?-Qnéménan H8 = ph, R® = ¢-
conbi ned organics were dried” over sodiums

Hex¥br ed and evaporated to an orange oil. Purifi cat| on

WSdlut%ﬁfbf CHAbRERI- @hﬁé&ﬁ?{t@@&é\@}ﬁ?s |ﬁ|'elHa‘ﬁB| @ﬁérn&é%‘laﬁ&s) -

o et hyl acétate : ane
é? Q@frﬂ1 Fﬁ@ﬁ' it 2ydiehieretane mlr)dVﬁSD@WtQﬂanﬂgNHE&raneuccmlmlde

g@\{e t1@€2rﬁmbi&?ouow@%9@r2ia§§b hgz%ﬁg%ﬁggyb@hﬁﬁa d“%ggﬁ'mﬂnm

rﬁhﬁ nyre[ Wﬂﬁhwgqi 0 BQipsf@r ?pb pad gheraliowed itoreoaito restrhod
ftérﬁﬁ@rbm@ rgER dodluen ﬂfdr&@& c#r%r@iﬁ@h@éﬂ%&a&@& nd4fe &\Eses

dr oxy-di phen nmet h oxazo acetonitri
cf\lef@ 5 fatﬁﬂ Thephrgamp &var W@S Msgec( wmrlrﬁamhe wembingd aqueous

EoeRE 088510 OB IS SO0 080 g
Angd £oRCanirglagHg vagytip|gjveshagtuse| pradyes as g losewn eihPuitivedion was
laghievdd via E*’élunﬁb;hmrﬁ’éko eluﬂﬁwﬁh 58. 1@0‘?0[5@Wéy815§exanle

uti on met h - propanone (0.
?(ﬂllowgdﬁf{Zél/vEtWéM 0C under nit rogen was added
dr opwivsesd:a . (ug%)n of trifluoronethanesul fonic

anhydr i in 1 O dry DCM The
resul #Pﬂg% %‘5/%5&%@7%'”\/\@?35& ﬁﬁgﬂ\det 0C for 1 h
then a solution of 2,2- dlphenylproplonltrlle (1g,

gmmol ) in 1 O  dr ed _dropw se rapidly.
%@W@@?ggﬁaﬂ%ﬁ%wtmm? ‘g%te@d"éfsor 2h 10 then
be¢weeliat@@and room tenperature for 5 days, becom ng
dark red in colour. The reaction m xture was cool ed
toOCand treated cautiously with sat. sodium
[ ponat e sol ution. The phases were separated and
auecNJs | ayer was extracted with DCM (x2). The

¢ gani ¢ phase was washed with water, sat.

'%Lg)fate solution and brine, dried (Na2SO4)

ane evapor to a dark

(5-Bromomethyl-oxazol-2-yi)-cyclopentyl-phenyl-methanol. (VIl): R* = Ph, R° = ¢-
Pentyl

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

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

@

HO /N
oRss
Br
5-Bromomethyl-oxazol-2-yl)-diphenyl-methanol. (VII): R?, R° = Ph

Yield: 1.63g (63%)
LCMS (Method 4): Rt 3.53 m/z 326, 328 [MH*-H,0]




15 viscous oil (1.67g). The crude product was purified

by silica gel chromatography eluting with 5% di et hyl
wetheriimsel ohexane (Rf = 0.25) to give the titPeT/GB2006/002956

compound as a pale yellow oi hgthat crystallized on

standing. Yield: 0.799 (53% LCMS (Method 2): Rt

4.37mn mz 310 [MH#] 20 Internediate 15 O

2-(1,1-D phenvl -ethyl ) -5-net hyl -oxazole. (XIl) Ra, Rb
J—ﬂmﬂg{ﬁi&ﬁlﬁu A suspensi on of

1- di phenyl - et hyl ) - 5- et hyl - 4- et hyl sul f anyl - oxazo
(Internmediate 14) (0.70g, 2.3mmol) in 15nL | M5
was=w gt 0 di ssol ve. Raney N ckel 2800 (-3g) was
caflsi] g Iapid evolution of a gas. The reaction
(e QasStirred at reflux under nitrogen. After
CMS indicated a 1:1 mxture of starting

al : product and no change after a further 1 h.
Ano hqr 3o|Raney NICkeH 2800 mas added and the

|=n§l.| Slpd al | WD 2007/ 017669 PCT/ GBZOOG/ 002956 48 t he

star &o mat eri al had reacted. The catal yst was
193 é‘P’H RfrGriremgmetiy!-prazai-anb-cyelehexybblaeriyl-sethasok

$Vﬂ&ﬁfe@ta‘?@9)t Q.05 %’% (ﬁm?r?dl)QHrN/IQﬁS YHL? %E%d&é# sd&urﬁz:ggmde (169

he oil was ur| I'tca ge roma

N3y W ﬁ%%’@t’r@&@%ﬁaﬁ%@tﬂ&f’& TR heunthgg poneentyiteel in
tuaeud hihd partiforRRvESH &h R?@ cetdid Eﬁ)smn'?) dnd ﬁatﬁﬁb%L}oTﬁg Qqueous

(V\lﬂsgﬁt(@g\/gt@twef@ytagtatf@ x 30 mL) and the comblned organics were dried
5>v8r szmnrmtshmhat% filtbrdet drhd)&%bkat@é thér) ofiige eh Aﬁtﬁbét%é)y flash

Prepared from|l n
gekumna*ffﬁamﬁ@w@wwwa@ BSiPg a0k gyl & ?ﬁt@iﬁrr@@f/atcnclohexane
InixiMfrechsieluént Hagh fegtjnilishtidAbm O\dh haw Q'Dexar% gdveQRBifle
% gﬁé 344 IL% |15 | nt.ermedi at e 19

ﬁ}q LA # Nl taflige Ii?‘hoxy oct yl ester
Di i sopfieqyd0dtrhy (7Z8dehe (170ngy, 1.49mol) was added to a
sol uth eV nRiH¥R ) BY3.66 min, m/z 279 [MH"H,0).

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

HO N
’d
SR
CN
2-(Hydroxy-diphenyl-methyl)oxazol-5-yl]-acetonitrile. (IX): R? R° = Ph
Yield: 0.11g (54%)

LC-MS (Method 3): Rt 2.96min m/z 291 [MH]
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20 octan-1 -ol (217nmg, 1.35mml) in dry DCM (1 nl).
The solution was cooled in an ice bath and

waorbitanesl f onyl chloride (170ng, 1.49mmol) waBCadmB06/002956

under nitrogen. The solutiongyas allowed to warm up
to anbi ent tenperature overnight. Tic showed the
pmégmrdiaiei4 sone starting material. Mre

nmet hanesul fonyl chloride (231 ng, 2.01 mmol) was added

and ghe\sol ution was stirred at ambi ent tenperature
overwi ght. 25 The reaction m xture was treated with
wat er 8 he phases were separated. The organic

| ayer mas, Ul e MgSO4) and the sol vent evapor at ed.

T oduct was purified by silica gel

togra y eluting with diethyl ether:cycl ohexane
(1:1) and then with diethyl ether:cycl ohexane (2:1)
t (i

llig hoxy- oct an- 1- 0
ods described in Synthesis 30 2004, 4, 595. Yield:

18589004 thefyidlo- | |

e L e st s o
| o? Hpderrairegen was agded duapwias asalution pttrifieramethanesulfonic
Sar(Hy@iide (1182000, @a}’r’ﬁ@lﬁ}) lin A&hD Yl BEMPhe Fé%hbﬁhg g@kﬁ& soltion was

d
e BeRah T BEdE vgiba SpBHT HE & BREgErroPbATde (10, 4mmol) n TomL

lm*yaomdfaetaméc? dtdﬁslwl’@ rapidly. The reaction mixture was stlrre? at 0°C for 2h
carbam c acid tert-b

tsgﬁdﬁw&g taﬁg r%orpréqrﬁ;ag@tubecgoaﬁ dayg,|becoming dark red in colour. The
(r@ad:ﬁpd rm)Xtny‘EJWBS’ ba)elereitchMC AR RS céiﬁiodsl? W‘th zal) %d‘bm
d accordi ng to, nmet s descri bed
e horbBEs ikl B PP GeS b bl S Srehina raucaL g e
%xtraeiemmh CTEI(R): TR cAbihed Brdamc phAkd was mﬁghédﬂvltmﬂhter sat.
%%ﬁl:f’mf ﬁgaerr%n%a&e %togﬂ'?é ahg@rlr'{g dgpd %@ag(so‘,) ar'l_cq evaporatecg to'a dark

Jigcauppibticeie) hvhe pludaypigduet \hwmhrlfledAy%&b@bél@hr&ﬁatography

S R i 5. 400 e e s

\Matqweélowmlﬂaﬂtmsmﬂmeﬂ dncatandingdi met hyl sul fi de
Yield: 0.79¢g (53%)

LCMS (Method 2): Rt 4.37min m/z 310 [MH"]

Intermediate 15

»

2-(1,1-Diphenyl-ethyl)-5-methyl-oxazole. (XII): R®, R® = Ph, RY = CH,

A suspension of 2-(1,1 -diphenyl-ethyl)-5-methyl-4-methylsulfanyl-oxazole
(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
starting 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. Tic indicated all
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conmplex in THE (2nL, 4.Omvol) and the reaction m xture
was stirred at room 20 tenperature overnight. No

woeetoitie9 had occurred by LCVMS. A further 1.5nPCT/GB2006/002956

(3. 0mol ) of borane-dinmethyl sugide conpl ex was added
and the reaction was stirred for 2h. EtOQAc and water

wineestavtide chaderihl hiv rqmlnmle$h§veaitaly§lalﬂ@d falepsh ofTﬂﬁodthﬁfﬁbﬁ/ and the

he sol
ofEeRBere BB e S SQpties “etigol BIEG. s aiwas purited
mn(@o@mﬁror@ao@ﬁpw elufrd witr3 133 E(t@Acszehé’xaﬁé (sét= 0.36) to give

bl sieblng B bieuftsd iy 1) 7 (4

(BenzyNleEtOI:@/?Ig- 8a%ho) - et hyl I - phenyl }-ethanol A

sol uti -(4-hr t hyl - phe - et hanol

(I nter ?TQH%@@“&% B( %ﬂg%m"{mé%hﬁw*bb 2007/ 017669

PCT/ GB2006/ 002956 50 in 15nmL acetonitrile was treated
etp Q@S 4 um carbonate (557ny, 4.0mol) followed by

m-n'e{q%y-ri%e%zyl am ne (293ng, 2.4mvol). The reaction

tyred at reflux for 6h when LCVS indicated

conp et 4 conversion of the starting naterial. The

reac n was allowed to cool to roomtenperature and

i _was evaporated. The residue 5 was

=10 ed/ bet ween Et OAc and water and the phases

0 sepdfated,. The organic |ayer was dried (MySO4)
he sol ven? evapor at ed. The crude product was

\Ffrgp@red;fmmrgltegrﬁwata% abtdﬂﬂ!ﬁg (ﬁB@IrﬁéthocBQséwto(d@épeﬁe Inlermedlate
H) , 216(s 3H), 2.81 (t, 2H), 3.48 (s, 2H) 3.50

(s, 2H), 79 (t, 2H), 7.15 (d, 2H), 7.20-7.25 (m 1

H), 7\Qleld70:?59«qnan®H) Intermediate 21 HO N', 15

2-(4- I 1 Ly, A sol ution of

2-{4- F%)@%Z(W%Br% @-Aa%@ﬂlgw/%ﬁﬁy%thyl } - et hanol
(I'nternediate 20) (258ng, 1.0mml) in 10nL | M5 was
tineaheda £71 20% pal | adi um hydr oxi de on car bon

Ong). The reaction mixture was stirred under an

atQW@I\Wen for 3h
- o~

[\

Methanesulfonic acid 8-methoxy-octyl ester.

Diisopropylethylamine (170mg, 1.49mmol) was added to a solution of 8-methoxy-
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 ambient temperature overnight. Tlc showed
the presence of some starting material. More methanesulfonyl chloride (231mg,
2.01mmol) was added and the solution was stirred at ambient temperature overnight.
The reaction mixture was treated with water and the phases were separated. The
organic layer was dried (MgSO,) 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
2004, 4, 595.

Yield: 135mg (42%)
LCMS (Method 2): Rt 3.14min, no mass ion observed
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20 when LCMS indicated conpl ete conversion of starting
material. The reaction mxture was filtered through

woebitoe7aamd t he sol vent was evaporated. The cr BA€/GB2006/002956

product was |oaded onto an Sf-2 cartridge using 10%
MeOH/ DCM and the inpurities were renoved by flushing
the columm with MeOH/ DCM The colum was eluted with

. . hanol i ¢ anmoni a/ DCM and t he sol vent was
%nfl—:—rrﬁ%a t8 ive the t|t| e conpound 25 Yield: 91 ng

(567% 1H NVR (MeOD): j{ 2.79 (t, 2H), 3.65

(S“ W 7. 25 (m 4H) .
medi ate 22 OP

30 O

|4 ( Hydr oxy- et hyI) benzyl | - met hyl - carbamic acid

zTne t@lg Eomgpuwaﬁﬂmﬂemomb’ tﬁﬁﬁ)ﬂﬁb@m@ @éscrﬁ)bd for the

% é;ﬁJEﬂU | on #1%7 ?Eg 6‘3&)9},(\3@8%%' ﬁk?ﬁ'g)?gdr o&yﬁ-@md tert-butyl

®sts mﬁﬂa)j qf B-rpethoxy- gctmmmr(a Hydeoxy@atyt)imethyioatbnsic Wall tert-

@uh@lé‘&% cari} dé"@%ﬂ%l‘ég attcgoﬂaﬁ\gq{) bfeéﬂpo%{ %Ieggr{eqeldf gggzgﬁgawess or

&R2994254249%t wo | ayers were separated and the organic

| ayer wWags: ' oy MISO4) and the sol vent evaporated

to give théeySthﬁ?(I-]i/iorrpound. Yield: 146ng (quant). 1 H
NVR ( d@@ll\zyjt(c%naﬁ(g) -18AXm, 20181 1(76r(ms 2HRH).83 @, 8A), 301 (s,

b 440(br S, 2H), 7.14-7.22 (m
H? 3139&1 nt é?r%%o{ DSO N 01, ~ O Met hanesul fonic

acid 2-d4-f(tert- but oxycar bonyl - met hyl - am no) - net hyl 1

pisYddiate §6hy! ester. 15 The title conpound was
ﬁTéﬁﬁTéa—ﬁtcordlng to the procedure described for the
S n of Internediate 17 using Internedi ate 22
8-gret hoxy-octan-1-ol. Yield: 106ng (50%
1H NMR (6DCr3): 81.48 (s, 9H), 2.75-2.84 (br s, 3H),

a-(%rfaﬁ)on?éﬂxl-%%ﬁn(étham ,  4.36-4.44 (m 4H),
A'solution of 4- kgpomome'thyl)phenyl acetic acid (458mg, 2.0mmol) in 10mL toluene
and 8mL THF under nitrogen was treated with a 2M solution of borane-dimethylisulfide
complex in THF (2mL, 4.0mmol) and the reaction mixture was stirred at room
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 (MgSO,) and the solvent evaporated to give the title compound.

Yield: 347mg (81%)

'H NMR (CDCly): 62.89 (t, 2H), 3.49 (s, 1H), 3.86 (1, 2H), 4.49 (s, 2H), 7.21 (d
2H), 7.35 (d, 2H).

Intermediate 20
HO |
\/\©\/N\/©

2-{4-[(Benzyl-methyl-amino)-methyl l-phenyl}-ethanol.
A solution of 2-(4-bromomethyl-phenyl)-ethanol (Intermediate 19) (347mg, 1.6mmol)
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20 Internediate 24 19 d' NHZ _ _
4- ( 3- Brono- propoxy) - benzenesul f onam de A suspensi on

woho/hyds oxybenzenesul f onam de (4.1 g, 23muol PCT/GB2006/002956

1, 3-di bronopropane 25 (6.83g, sg4mmol ) and pot assi um
carbonate (3.17g, 23mmmol) in acetonitrile (35n) was

hlaaIIBﬁd_ detdritecoVAY thdaBéd witH B@tagélﬁhlﬁa%c%?ﬁfet @5'7[95 %l_lcq)}n%ol) followed

erature red

f*?¥ ’%‘H’é&@ﬁﬁgg%{‘ﬂ%g 00,2 EMOR. ENe reastinmevashstistedved seflux for 6h
mhén LCMSGﬁldlcétééi wmﬁle%?%rﬂ/@%ld?? ok thé H@ﬁﬁ@qﬁgtfrm e{he reaction was
880 5o 6301 TRt rempr it o soent WAk epotsjecs Th cesidue
g@és p&hmd%nﬁéﬁ@@ﬁ%@p@e%ﬁﬂ thmggﬂ%ésl\w&%%le%n%@n The
ether, follo
r%fg?%?aé(ﬁr W@%F'{' }M&%i?%) A8E Hiesynivant evanOéattud Treserydd gregluct was

S O e N e e

Iﬁpoaqoug 89 20PHr oxy- nonyl ) - met hyl - anmoni um br oni de.
To a s‘nbldt258mg)(e38ﬁ)brorm 1-nonanol (10.2 g, 45.7 muol)

in | Mg was added a solution of
net hyl ﬁ%@%ﬁ'm& 89 (pri sa 1ER. @16 ($58HmM2e) (1, 24f)t @48 8 2H), 3.50
TeTRHES. 7810, 20) G 1411, DRRCASRABIGHS YEip 1507 8F | ANgY. L0

warmto 'and stirred for 26 N. ol ven
evaporatedto afford a white solid, V\,_hljch \r/]vast_tI
tmﬁetmé@a@dgw\nth di ethyl ether to provide the title
c oun as a white solid. Yield: 9.97 g, 86% LC M

1.51 mn, mz 174 [MH]. 15
Interrre G N HO ON CH
9-{f2-(Cycl o exyl -hydroxy-phenyl - et hyl ) - oxazol - 5-yl ne

t hyl | - met hyI am no} 20 nonan-1-ol. (5- Bronom
I ) cycl oh exyl phenyl -m et hanol (1.0
: thanolso| uti on of

(Aesdmmdfnczxye {nq(b)éhiylmtwlanﬁﬁﬂmﬂémm P Lo BB EntEBnediate 20)
258mg, 1.0mmol) in 10mL IMS was treated with 20% palladium hydroxide on carbon
(60mg). The reaction mixture was stirred under an atmosphere of hydrogen for 3h
when LCMS indicated complete conversion of starting material. The reaction mixture
was filtered through celite and the solvent was evaporated. 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.

Yield: 91mg (55%)

'H NMR (MeOD): §2.35 (s, 3H), 2.79 (, 2H), 3.65 (s, 2H), 3.72 (t, 2H), 7.18-
7.25 (m, 4H).

Intermediate 22

[4-(2-Hydroxy-ethyl)-benzyl]-methyl-carbamic acid tert-butyl ester.
A solution of 2-(4-methylaminomethyl-phenyl)-ethanol (Intermediate 21) (91mg,
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mol ) and N, N-dii sopropyl ethylamne (1.0 nL, 5.7 nmol)

in dry DCM After stirring the mxture at RT for 4 h
weabrd/addCO3 (agq) was added. The phases were sepaGB2ew/002956

25 and the aqueous |ayer extrggted with DCM The

conbi ned organic layers were dried (Na2SO4),

f DIs6emet) in A1l mmhf@t}%sttﬂaa@éd’%&ﬁ/ﬁ mehf 4 Q&Ht;cﬂ] of di-tert-buty!

Purification b col unm chr omat

ov%rkog"i‘t?l {:451 0-0881m)) 15 Q@?La‘éﬁl XM gpd Blel'@%wm allowed
touearn d der |

g t tg;r towbeiade b@ra¥6u§é%,tﬁ’%ag Qﬁ'@i_&%&?‘d\/(a%bfatd?eg %E qﬁéﬁﬁéuriélvas
n%th"ednff’% 'QS T o layerg Wfﬁﬁ@Pa&a@dﬁ\W@emmmerMas dried

ngmaﬁ@krm%te ordtbde die g tifle izom oun
f2-(@ﬁ ﬁ’hiﬁgl - hvdr xv- phenyl - met hyl ) - oxazol - 5- vl net hv
[l - et S‘? nonanal A sol ution of DMSO (0. 17

m, 2. % N ()cnma)dsw@@/'d# 21131 zbﬁ’?%@‘é?é;edg%%p ‘ggr‘t 2H),

on _of oxal yl
nﬁ14§?bofts 2'7'B7d4u?ra%|(ma4Wtrogen at nosphere. Then a
sol ution of
9-{[2-(cycl ohexyl - hydroxy- phenyl - met hyl ) - oxazol -
yhigumediate 23 vl - ani no} - nonan-1-o0l (0.49 g, 1.1 mml)
|rodby DCM (5 nmL) was added 10 and the reaction
tirred at -78 C for 15 mn. Triethylam ne
0 s added and the reaction
m xture was all owdd tjo~warmto RT. After 1 h satd
NaHCO3 (aq) was added, the phases separated, and the
aqueous | ayer extract ed with DCM The corrbl ned
n| c_| vvashedovvlth br| ne, d||r| ed (Na2804)

ynhylawté]{omn Vi scous oil. The cr ude 15 product was

Tg]gutﬂm tted der the same reaction conditions to
8r°°E“R8“ W@%P"@P%’@d ageorgingrte thegpraaeditre geseribedfiordhe

aorgpmratmmoﬂlrsemwazehmbm IifteIn &Hfate 2B -
Wi th ‘%g % &’E%; and tghe super%at éﬁtﬁgﬁg%mﬁiﬁgtamm
concentt at ness to afford a solid foam which

was ué,Hd\lMRt(thCts) faurztsh@r glpprzlﬁs@@t 03, shf %4817 s03ﬁ9 34 (1, 2H),

it akindB 2850% @edio oo

Intermediate 24

Bro~0
Tl
S

S NH,

4-(3-Bromo-propoxy)-benzenesulfonamide.

A suspension of 4-hydroxybenzenesulfonamide (4.1g, 23mmol), 1,3-dibromopropane
(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 (MgSQ,) and the
solvent evaporated. Purification was carried out by by silica gel column
chromatography eluting with cyclohexane and then with diethyl ether, followed by
recrystallisation from isopropanol.

Yield: 483mg (7%)

LCMS (Method 2): Rt 3.01min, no mass ion observed
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NH 25
5-[(R)-1- (Pert-Butyl -di net hyl -si | anyl oxy)-2-(9-{r2-(cy

wo et yde9 hvdr oxv- phenyl - PCT/GB2006/002956

nmet hyl ) - oxazol - 5- vl nmet hvl | - neg%y -am no} - nonyl am no) - e
thyll-8-hvdroxv-1 H guinolin one WO 2007/ 017669
PCT/ GB2006/ 002956 54 A mi xture of

9-{[ 2- (cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl nme

t@g[q@é@éﬁé- am no}-nonanal (0.49 g, 1.1 mmmol),

5-[(R) -2-am no-I-(tert-butyI-di met hyl - si | anyl oxy) -

et hyl ] - 8- hydroxy-1 H quinolin-2-one (0.37 g, 1.1

mol ), land sodi um triacetoxyborohydride (0.33 g, 1.6

meo| )HaNa ety DEE 110~ w-OH was stirred under a 5

ni trogen atnosphere at RT for 19 h. The solvents were

evaporated in vacuo and the residue was purified by

%‘#‘%@%ﬂ?‘ 'ua :%nﬂ Iy LI ca geI using a mxture
alt

:15:3:2) as el uent
t o asdlytien @frﬁébnpmdmonml a0eg, 5.7 ngdrdl) inNBN5Q Win) al DeC was

SR 0 S HB et s

o

it %r@laqeawﬁmxfate was alfowebdo @l ém R Ti and sirred ¢o1®26 h. The solvent

%Jﬁ\ﬂﬁgrattébetotdfftohea ﬁ/ﬂﬁ??&\r}\/@gwﬁ%h %agdmhlrje&?% ?v&h digthylether to

di astereoners as a
mv'@@mﬁ@tleﬁ@m@w%samnes@m mn, mz 760 [ MH].
Internﬁguagg7§98@y 15 0 5- N%thylthlazole 2-carboxylic
acid eth es Prepared according to Hely. Chim
Acta. b 'V(ei@ad,?»)ll@tsgm o /a1 @4 iiddi-at e 30 HO S
(5-N@thy|thiazo|-20diphenyl nmet hanol 25 To an ice cold

olution of Internediate 29 (0.24 g, 1.402 nmol) in
iﬁﬁ?ﬂﬂ&ﬂ&gﬁHE (7ml) under an atnosphere of nitrogen
was added, dropwi se, a 3M solution of phenyl nagnesi um
brom de in diethyl ether (0.934 m, 2.80 muol). Once
the \jddition was conplete, the reaction m xture was
a ed fy marn1to RT and stirred for 20mns. After

nerd of, the sol ution was pgg{ed onto 1 M HC and
aCt et % i her. The conbi ned
c layers were washed with satd. sodi um hydrogen
007/ 017669 PCT/ GB2006/ 002956 55

9-{[2-(Cyclohexyl-hyd roxy-phenyl-methyl )-oxazol-5-yimethyl |-methyl-amino}-

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 mq, 2.86
mmol) and N, N-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
and the aqueous layer extracted with DCM. The combined organic layers were dried
(NaS0Q,), 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 oil.

Yield: 0.80 g, 63%.

LC-MS (Method 2): Rt 2.42 min, m/z 443 [MH+].

Intermediate 27
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carbonate (ag.), water and brine, dried (MJSOH) and
evaporated. The residue was subjected to col umm

wohowrmategr aphy (Si 02, 40g) eluting with 10% EPOMGBE2006/002956

i so- hexane to give the desir, 5%d material. 5 Yield =
0.27 g (67% LC-M5 (Method 6)" Rt 3.20 mn, mz 282
[MH +. "H NWR 400 MHz, DVMSO-d6: 7.4 (1 H m, 7.3
(4H, m, 7.3-7.2 (6H, m, 7.1 (1 H s) and 2.4 (3H,
d O Intermediate 31 0 "N 111.1 O Methanesul fonic
2- (4- nmet hyl - benzyl oxy)-ethyl ester Prepared in a
ner|to the procedure described in J. Am

S L2ARENS 82080 15 LG M5 (Method 4):
44 M ns no nol ecul ar ion observed. Internediate
0 oS~ "' 0 O Methanesulfonic acid
4=chl or o- benzvl oxv) -ethyl ester 20 Prepared in a
simlar manner to Internediate 31. LC-MS (Method 2):
Rt 3.34 mns, no nolecular ion observed. Internediate
84[2Cyc@helxybhydrox@dhetyl-methy)2ox dvel-bynasinyflanéttyhamino}-
2-(4-chl oro- benzvl oxv)-ethyl ester Prepared in a

r manner to Internmediate 31. LC-M5 (Method 4):

RisoBiti&® ofDMSO (01 ToILER.8Inarmol) ndrp DM (3B6L) whsih@ddtestopivie to a

[ GB200 956 .5
SR 3 R L BrR BB Bee 27 S udtar  misnoen
éiBrasphérel Then a&okmtiyrh oixg- ({2 dyelohekyhyenory-pHerdRaethyl)-oxazol-5-
%%emgthﬁryn Rg'] nonan -1-0l (0.49 g, 1.1 mmol) in dry DCM (5 mL) was added

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

mmol) was added and the reaction mixture was aliowed to warm to RT. After 1 h satd
NaHCOs (aq) was added, the phases separated, and the aqueous layer extracted
with DCM. The combined organic layers were washed with brine, dried (Na,SO.),
filtered, and concentrated to dryness to afford a yellow/brown viscous oil. The crude
product was resubmitted under the same reaction conditions to further the conversion
of starting material to afford 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.

LC-MS (method 2): Rt 2.74 min, m/z 441 [MH+].

Intermediate 28

\ k
O,Sl
N\/\/\/\/\/N *
l OH

5-[(R)-1-(tert-Butyl-dimethyl-silanyloxy)-2-(9-{[2-(cyclohexyl-hydroxy-phenyl-

methyl)-oxazol-5-yimethyl]-methyl-amino}-nonylamino)-ethyl]-8-hydroxy-1 H-

quinolin-2-one
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(2.25g, 23.9mmol) in 20nL dry DCM was added under
nitrogen BF3 Et20 (0.582nL, 5 4.78mmol). The sol ution

woaso7aiasy ed at anbi ent tenperature overni ght, PERGB26/002956

added, and the phases were par at ed. The aqueous
phase was extracted wth DCI\/I%(EXZ) and the organic

A R s A A g e

@mm@cﬂqmemaldaﬂemaﬂ dgnephys-ERuRiamjnavil t(kertbudylaimhethyl-sliamioxy)-

SHENEPRERES-Aaao T Ebt (o8t Aol iimSikger SE0RRF

figicetaxyeerohyshide K2.88 we d1.6 mmal) avdng MCE € 03BL)Ovad titrad under a

Pty gﬁéo@?@g?@ﬁ#%§g\0+ﬁ§§oﬁ§%tha% dRepoldied Y816 85 the

ueﬂme waeptrified oy ehromalogmaphy olbgr siliwalgetiugindgsa (rxtdre of

Wd‘%@“'é’ﬁ“’%ﬁ%ﬂ??‘* SO A e ana ven

glﬁ)br@wm gumeThe sasidue wastthakereup mtMeDHi passed engrer SCX2cartridge,

R R L R L O R i
vecya @tf@d%@eémgsomaow aa g1mteretdieﬂas@ara@eerprae@wlow/green
kech was purified by colum chromatography using a
gradi ent from cyclohexane to 50% diethyl ether in
cyl cl OffistaifemnaNG%! d: 71 ng, 14% LC-MS (Method 4): Rt
2.87 u 25 Internedi ate
35 0 BU%%SL‘EFE@S&U"“?%%% i 37376 Bl
€89phenoxy- butyl ester The title conpound was
prepared according to the procedure described for the
preparatlon of Internediate 17. Yield: 37ng, 37% WO
69 PCT/ GB2006/ 002956 57 LC-MS (Method 2): Rt
o nol ecul ar ion observed. Internediate 37
,CN 5
[2 (Cyclopentyl hydr oxy- phenyl - met hyl ) - oxazol . . -
B$iMethgithianolerd-t srbokyiic attid Bihyl eBfer= c- Pent yl

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

Intermediate 30

(5-Methylthiazol-2yl)diphenyl methanol

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 RT and stirred for 20mins.
After this period, the solution was poured onto 1M HCI and extracted twice with diethyl
ether. The combined organic layers were washed with satd. sodium hydrogen
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Prepared according to the nethod used for the
preparation of Internediate 12. Yield: 0.75 g (57 %

wO@vB1{ddet hod 4): Rt 3.47 nmin, mz 265 [ M- HPOT/GB206/002956

Exanples 15 Ra |,~-, Ra NNza | 0 d 'R HO b
d, NR-~R3H bOdNR RRRRRRB (11) (I-a)

(o ey PGRETRe ThEl L D SOTERU NGRS, By

~sub@cmd to column chromatography (SiO,, 40g) eluting with 10% EtOAc in iso-

( azol - 2-vl) -di phenvl - net hanol
(@x%gﬁRﬂV%ﬁgdégﬁgégﬁer@( = CH3 25 Phenyl magnesi um
bromde (0.75 mM of a 1 Msolution in THF, 0.75mmol)
wéaeldakigdg (8f%pwi se to a cold (0 C) solution of

0 yI) phenyl - met hanone

I'IFC F"%ﬁ%{%@ﬁ 51?@%5 n%%ég indry THE (1.5n).
THNMRX 400 MHK/a@Nm Q@G?I/(OIH?%W PGHH @8R 0CBs7.20Q&9,56), 758(1H, 5)

r d for 1.5h then further phenyl magnesi um
Zir”dr%r‘ggs’fgbm of a1l Msolutionin THF 0.4 mol)
was added dropwi se. The m x was stirred at 0 C for
0.5h and was then treated with excess sat. ammoni um
dntermediatesd| uti on (aqg.). The mixture was extracted
Lt h DCM (x2) and the conbi ned organi c phase was
wasfiecw th brirg, 5 dried (Na2SO4) and the sol vent
reny tw 1;$1/ crude product Purification was
achi eved by HPL@ ebut i ng with 5-70% acetonitrile/ water
Yield: 0.19g
wlestery 5 56 nin,

rFfrEpa’&@B in Mshthllar manner to the procedure descnbed in J. Am. Chem. Soc. 2002,
124(28), 8206.
LC-MS (Method 4): Rt 2.44 mins, no molecular ion observed.

Intermediate 32

Cl
Cloo s
@) S
\/\O S_O

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

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

Intermediate 33
Cl
o

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

0

Prepared in a similar manner to Intermediate 31.
LC-MS (Method 4): Rt 3.59 mins, no molecular ion observed.

Intermediate 34
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10 LCG-MS (Method 3): Rt 1.72 nin, mz 309 [ M#+] 1H NVR
(DMBO-d6): 82.74 (s, 6H), 4.48 (s, 2H), 7.25-7.37 (m

waaby7/0176640 (s, 1 H), 10.23 (br s, 1 H. A sarpir&B2H06/002956

this material was converted t$ the free base by

passi ng through an SCX- 2 cartridge eluting with MeOH
(x3) and then 2M ammoni a/ MeOH (x3) to give the 15

d ed \conpound as a white solid. LCM (Method 1):

8%4\ [ MH] iH NVR (DMSO-d6): 82.12 (s,
6H) , 047 (s,%% (s, 1 H, 7.02 (s, 1 H)
7.22-7.34 (m 1 20 Exanple 2 O \+ HIO | 3 ON
HO[2 Hydrox-dlphenyl

nmet hyl ) - oxazol - 5-yl et hyl | - di
butamgroni um formate. (1-b): Re

‘I‘o%bso‘rut%?\ of B3 m%%yrtﬂ@nmye%ﬁr&'ﬁ%ﬁfé)@%l 23.8mmol) and phenol
((525@ n%$ ﬂwrmlﬁn in cﬂemthhry DSibiz7was adgad urtieymirogenrifatEa(0.582mL,
UEEARLS, ﬁ*)c? s%ﬁpn ’sth?%Zﬂ%m?éat o &ﬁﬁﬁé’@vérﬁi{ghie H20 was added,

(0 3m_) an orm PYeat e
e plmaeﬁwer@smﬁr@t@d(maq@ogsnmﬂe)waﬂmmamedwemwmxz) and

ééﬂdéﬁlc‘é@%r%brdrngﬁ (rﬁgﬁ@)%"@g F’@%rﬂtré%@ve%vts gﬁve%gpl@‘?'ﬂe crude

t hen "at S were eva
#efuch wag Pyttedpbisilica 9elesiupuy ¢Hror@at0bgaqbv @bﬁmatwnthea ¢irtient from

%thé}&n\éﬂté Bv@&etﬂw’/@tn@qﬁewﬁerxhh@/ wat er containing 0.1

formc acid over 30mins to gl ve the product as a 30
coI our{i@lgs0.89 4%} eI d 24rrg, 63% LC-M5 (Method 1): Rt

7.56 f!]O“—l\/fg}_ﬁ)Me‘Hdﬁ @Whl’ﬂm%%%ar @r?—ol?s%n(é@ 2H),
3.11 (s ,398 (t, .79 WO

2007/ 017669 PCT/ GBZOOG/ 002956 59 (s, 2H) 6 85-6. 90

mermddiate®593-6.98 (m 1 H), 7.24-7.38 (m 12H), 7.56
(s, 1 , 8.51 (br s, 1 H. A so prepared by a
s ar thod using the route shown in Schenme 2 were

5 f¥l | gwi ng conpounds: Exanple Name Structure 1H
NVR LCRB OH

3-Methyl-3-phenoxy-butan-1-ol

Palladium (Il) 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
filtered through celite under inert atmosphere and the filtrate was evaporated to give the

crude product which was purified by column chromatography using a gradient from
cyclohexane to 50% diethyl ether in cylclohexane.

Yield: 71mg, 14%

LC-MS (Method 4): Rt 2.87 min, no molecular ion observed.

Intermediate 36

Ol X

Methanesulfonic acid 3-methyl-3-phenoxy-butyl ester

The title compound was prepared according to the procedure described for the
preparation of Intermediate 17.
Yield: 37mg, 37%
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3 (5- (CDCl13): 2.31 (s, (Method Methylam nonethyl- HO
/ N3H, 3.06 (br s, 3): Rt oxazol-2-yl)- OH 2H),

wWG@.268/01th692H) , 1.44m n, di phenyl - net hanol . \ B8C8GB2606/002956

1H, 7.25- mz 217 (l-a): Raz Rb = Ph, 7.36 (m 1
OH). [MH#] Rc=H Rd=CH3. a nl RaN~a N~ R HO h O
Br HO RO-NRS (Mefiol 262 At A% Rn, nRntovddulardri @asewegip) 10
Schenme 6 The foll owi ng conpounds were prepared’ using
the route shown in Schenme 6. Exanple 4 HONC O~ N

1mtermediate 37
Cycl ohexyl - (5- di net hyl am nonet hyl - oxazol - 2-yl ) - phenyl -

ne (l-a): Ra, _ Ph, Ro = c-Hexyl, Rc, Rd = CH3
A of
(5- nmopethyl - oxazol - 2-yl) - cycl ohexyl - phenyl - met hanol

(1 M@7nedp G 9) (3.2g, 9.2mmol) in 40nL THE was
od wth a 2M solution of dinethylamne in THE
80mmol ). A suspension forned after stirring for
a few mnutes. The reaction m xture was stood at room

t [erPycpentylbydra) ctheRok A1) 1-SedtBiitrifel Ik 'HL ph
olf‘;f_a_ | scar ded. The filtrate waS concen
r-ed-u@m essure and WO 2007/017669 PCT/ GB2006/ 002956
GRreparedraesording toarss mathot e & tRESWBERIGHM ARMmERhte 12,
sodi urr%hﬁpl %gegéz@} bonate solution. The organic layer

8 . @ 9 )o)

was dr i and evaporated to give the title
conmpourziMes(Metsad 4)d Rt 3i4@Intth, /27285 ((#PH,0p LC M5
(Method 1): Rt 6.57nmin, mz 315 [MH] "H NMR
(DVMBO-d6): 80.92-1.29 (m 6H), 1.42-1.74 (m 4H), 2.10
(s, 6H, 2.22 (m 1 H), 3.45 (s, 2H), 5.90 (s, 1 H),
6.98 (s, 1 H, 7.18-7.22 (m 1 H, 7.27-7.34 (m 2H),
7.40-7.46 (m 2H). 1o The two enantioners of
wyl - (5-di et hyl am nonet hyl - oxazol - 2-yl ) - phenyl -

R"‘\{]/,\’ICO\B‘\N , —= Ra}/r\(o% . Ryﬁ’%\\ \

o) R’ -R HO R Rd'NsF‘ HO e ° Rd,Nh:RC
(1 (i-a) (I-b)
Scheme 5

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

Example 1

@

HO N

SRSW

5-Dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol. (I-a): R®, R® = Ph, R°, R¢
= CH3

Phenylmagnesium bromide (0.75 ml of a 1M solution in THF, 0.75mmol) was added
dropwise to a cold (0 °C) solution of (5-dimethylaminomethyl-oxazol-2—yl)-pheny|—
methanone (Intermediate 4) (0.15g, 0.65mmol) in dry THF (1.5ml). The mixture was
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nmet hanol (Exanple 4) (2.74g) were separated by chiral
preparative HPLC using a 250x20 nm chiral pak(r) I A

woabarm7geacked with anyl ase tris (3,5 PCT/GB2006/002956

di met hyl phenyl car bamat e) | i | ized on 5pmsilica
gel. The colum was eluted w't 5% et hanol in heptane

] A fi | .
S50 4 Db BLE LRIl BSTASTohm S i St i
(T8I Ovioneioh was-adged drapwisel Ahe mitwas glireskatAoiC f2r 0I5h and was

BTy et by o Fol gy g oS

lagiracted @ittNDCAD (x2) emdjthemome(dzorrg@md;mnm Wakwaghedmith Rine,

518850,y £430h itk 5 £l i b v
nhie\led-py HBLE £luting mish 5279)% agetpoitriiéwater cantpiningd). B4TEA over
#ﬁ@ml .24 (t, 1 H, 7.33 (t, 2H), 7.64 (d, 2H. 25

& Tecond el uti ng enantiomer (Rt 10.3 mn) gave
(R) - cWigldHb kg (68% as its TFA salt)
di met h yl - met hanol
o e ﬂ@(mgﬁ‘d%m‘%(%ﬁie %1/¥'3b9 H@{ﬁﬂ iy
( aamJCeMS)(w@moa D672 0in, 1/ 089 8069 017660

PCT/ 6
Vel d: N OpEh: f2 TR BRY . (B oo a7 ol tory, 740 e
35, TO\BHbr s, 1H). NVR ( CDCI 3) 81.10-1.39 (m 7H),
? %in&e éﬁﬂé ?_Bérglélva%oc%?vér‘f’ed t@'}ﬂ%rge égsge By &a:ssgn@kgl%ugh g7} SCX-
(ztcartldgg eluungg\gntrq MeOpHK3) ard than il ammpmaﬂ&;t@mi;j [(x3) To give the
desired compound as a white solid.

LC-MS (Method 1): Rt 5.68 min, m/z 309 [MH"]

'H NMR (DMSO-dg): 62.12 (s, 6H), 3.47 (s, 2H), 6.98 (s, 1H), 7.02 (s, 1H)
7.22-7.34 (m, 10H).

Example 2

[2-(Hydroxy-diphenyl-methyl)-oxazol-5-yimethyl]-dimethyi-(3-phenoxy-propyl)-
ammonium formate. (I-b): R* = R® = Ph, R®, R = CH,, R° = 3-Phenoxypropyl.

A solution of (5-dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol (Example 1)
(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
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
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[2-((S)-Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m

wethloizad met hyl - (3 phenoxy- propel ) - ammoni um BCOMGBL06/002956

(1-b): Ra =Ph, Ro = c-Hexyl, g8, Rd = CH3, Re =
3- Phenoxypropyl. A solution of
(S) Y& ol cecud-n(dor ¢, OPY 14 EoRRALY Ry l70xe7 8B 1R ¥

thﬁ‘g e ?@ﬂ(g Qoéo T 3 é')' 9%% 1H),
3 pheﬁcﬁi‘y(ﬁf&pw brom de (0.215g, 1 nmol) in
acetonitrile (1.33m) and chloroform (2m) was all owed
to stand at RT for 5 days. The solvent was renpved to
§lserepared by acsirpias ameiiiod ying thedare SHOWRN §@fﬂﬁf@ﬁ/8@leb§/the

.ography eluting sequentially wth DCM

@E%%S%ﬂog@oa% hen 20% nmet hanol in DCM 20 Yield:
50ny (43% LC- M5 (l\/bthod 1) Rt 8.32 min, mz 449 [I\/H-]

ER%@W 85 ‘mé)sH?.l Ugf >§*§°t§§ (%Hjéml' 3 %RO Un 4r)|_cms

3.33 (s|(®H), 3.63 (dd A0PClds. 23 (deAE{,Method

oH), 6.8 9 .
.o bR %ﬁ{a"ﬁ{%ma@y' ] %L) %QGK%I X1
2007/ 017@@0FQ:W<382006 2H)B.88 (d,BH) B |/1.44min,
0 - . 1(s, 1H

[2-((R} ?rgf net anoy dr oxy- phenyl - met I’y (osxazzal7%o5 vlm/zf17
et hvl | - ('ﬁétﬁﬁvﬁ Ef phenoxy- propyl ) - an i DN del. [MH']
(1-b): Ree=PhpiBio, c-bexyl, Re, Rd = [CHB3, Re =

3- Phpnmxvnrnnvl 5 A soluti on of

(R) -cycl ohexyl (5-di et hyl am nonet hyl oxazol - 2-yl ) - phen
yl -met hanol (Exanple 6) (98 ng, 0.31 ng) and
3- phenoxypropyl bromde (740 ng, 3.44 nmmol) in
chl o \orm(15m ) and HcRtonitrile (1.5 nL) N
t o 50 Cfox 22Rh pelvas—copcent ' .
@goyhess t& afford a cBPgarl egs Vi scous oi | HO Rv%"%:
tritur@ed wth diethyl gqtfjer to furnish a i(lt_b:? g

Thi s was purlfl ed by col umm chr omat ogr aphy
Scheme 6

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

Example 4

Cyclohexyl-(5-dimethylaminomethyl-oxazol-2-yl)-phenyl-methanol. (I-a): R =
Ph, R° = c-Hexyl, R®, R® = CHj,

A solution of (5-bromomethyl-oxazol-2-yl)-cyclohexyl-phenyl-methanol (Intermediate
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
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10 eluting with 2.5-25% MeOH/ DCMto afford the product
as a turbid viscous oil. Drying wunder vacuumat 45 C

woan7mZedays afforded a white solid. Yield: 122T/aB2006/002956

(86% LC-MS (Method 1): Rt 8ghl min, niz 449 [NMH+] 1H
NVR (CDCI 3): 81.06-1.16 (m 3H), 1.21-1.37 (m 4H),

iheﬁ%s%ug %a}é_&%rtr%liﬂed b%@egn BEM Ghd g’aﬁ') sod?hrﬁ%yé@g%@?%rgonate

solpgion. Tgemmlmrmdrleg%gﬁ@} an vap@rggd {a giva the)tjtle
dorhfolia adlg Hig. 7. 20-7:30 (m 4), 7.55-7.58 (m 3H).

anpl e N 0 CO- 20
[ 2- (( Mjeld2el4sH8R%) - hydr oxy- phenyl - met hyl ) - oxazol - 5- vl m
?t hvl [C%Q‘%M@Wod(ﬁ Rtﬂﬂ?ﬂﬁﬁ?’my ﬂ%ﬁl\/ﬁ-ﬁfmgag' UrF‘get Oiyl at e.
3- Pheritbw @MSO ) @fﬁ?@%dl 2@((&70669 Aefa- b7t"rlﬁl® fid), RBdd (as@id), 2.22

a u
E E&%gsgﬁqr@hé QHE %ﬁsgé‘gﬁﬁyf@’ 25( 6{%’%@7?7554 i, 2H),
w@thw(rﬁ)zH)Rt 7.72 min, mz 449 [MH +. WD 2007/ 017669
PCT/ GB2006/ 002956 63 iH NVR (DVBO-d6): 80.96-1.25 (m
1.54-1.71 (m 4H), 2.18-2.27 (m 3H), 2.28 (s,

ghg twcgem;ltlpmersgﬁ)cyclghepq/l (%(;Ilmytn)ylartgn@gemym(a@mz PHphenyl-

é‘gg?r%néﬁ (&z)(g }e | §4é)SWeri%F%ara%ﬁ)]&/ c%nﬁalzc;r?[{)'graq\%_ﬁlguggglfg a
X204Pin, chirzipak® JA agugmpasked with sarylese tris (BF: 5 Exanpl e

iﬂwé\hyl:lghéﬂgcarbgk % %?ﬂﬁ)blll%& m s'l"ca%el }we column w: elPted with

cl ohex r ox oxazol -

%r@ihanqj |Irhlmmzwe l@lgter%‘gw@%y /cp@lg%ylaym ﬁﬁmﬁmm The flrst eluting
é@nt%h{é@'(ﬁ@(!z nﬁﬁ)r%v@ S)-cycle

g&”ﬁ) 2- (cyclohexyl hydroxy phenyl
Example 5

Yield: 0.73g (27%)

LC-MS (Method 1): Rt 6.50 min, m/z 315 [MH"]

'H NMR (CDCls): §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).

The second eluting enantiomer (Rt 10.3 min) gave (R)-cyclohexyl-(5-

dimethylaminomethyl-oxazol-2-yl)-phenyl-methanol (I-a): R?, = Ph, R” = c-Hexyl,

R®, R® = CH,, (Example 6) as a white solid.
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nmet hyl ) - oxazol - 5-yl met hyl ] - di net hyl - ( 3- phenoxy- propyl)
-amoni um brom de (Exanple 8) (265 ng, 0.500 nmmol) in

woabeEr1fet® m-) was stirred at RT for 5 h. Ml eCT/GBR0@/002956

(58 ng, 0.50 mml) was addedgjo the reaction m xture,
fol l owed by MeOH (10 nL). The 15 suspension was
StylaididlgVvi gorously at RT for 1 h, then filtered over
rte and |yophilised to afford the title compound

My te solid. Yield: 97% LC-M5 (Method 5): Rt 7.92
y 449 [M+] 1 H NWVR (CDCI 3): 81.05-1.42 (m 7H),
¥'72 (m 3H), 2.23-2.33 (m 3H), 20 3.13 (s,
3N 2H), 4.00 (m 2H), 4.89 (ddAB, 2H), 6.20
( 6/3(d 2H), 6.96 (t, 1 H, 7.19 (t, 1 H),
. .30 4H), 7.47 (s, 1 H, 7.55 (d, 2H).
Exa pl e 11 Prepared accordl ng to the method used in

Exanpl e 10 but using succinic acid in 25 place of
mal ei cYiglgl H04@638%)0 2007/ 017669 PCT/ GB2006/ 002956 64
N 1\ -k

% @/ g?(dv )Hﬁté%gxnb/h /e?nsqls msl-{]nyl) oxazol -5-vl m

et hvl | FUNMBt(EﬂCIngﬁ PO RHKR, m-k)p‘esa-1 aerton BHN2.25 (s, 6H), 2.29-

5SSO BAUALS, ot 9 5800 T 35 [ 2

(Mt (o8Hp): Rt 7.90 min, mz 449 [M+] 'H NMR (CDCl 3):
81.03-1.35 (m 6H), 1.42-1.45 (m 1 H), 1.59-1.73 (m
3H), 2.22-2.33 (m 3H), 2.46 (s, 4H), 3.14 (s, 6H),
Eamplery 2H), 4.00 (m 2H), 4.93 (ddAB, 2H), 6.84 (d,
2 1 H, 7.19 (t, 1 H, 7.26-7.30 (m 4H),
7.55 (d, 10 2H). Exanple 12 Prepared
He met hod used in Exanple 10 but using
' pl ace of maleic acid was + HO QO

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

phenoxy-propyl)-ammonium bromide. (I-b): R? =Ph, R" = c-Hexyl, R®, R® = CH;,

R°® = 3-Phenoxypropyl.

A solution of (S)-cyclohexyl-(5-dimethylaminomethyloxazol-2-yl)-phenyl-methanol
(Example 5) (0.060g, 0.19mmol) and 3-phenoxypropy! bromide (0.215g, 1mmol) 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.

Yield: 50mg (43%)

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

'H NMR (CDClg): 61.06-1.17 (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 (i, 2H), 5.23 (ddas,
2H), 6.85 (d, 2H), 6.98 (t, 1 H), 7.20 (t, 1H), 7.26-7.30 (m, 4H), 7.55-7.58 (m, 3H).

Example 8
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15 0
[ 2- ((R) - Cvcl ohexvl - hvdr oxv- phenyl - net hyl ) - oxazol - 5-vl m

wethrioi7ad met hvl - (3- phenoxy- propel ) - ammoni um PCT/GB2006/002956

(S) - 3-carboxv-2-hvdroxv-propigpate. (I-b): Ra =Ph, Rb

= c-Hexyl, R Rd = CH3, Re = 3-Phenoxvpropvl Yield:
89% 20 LC—I\/B(I\/bthod 5: R 7.90 min, mz 449 [M+] 'H
NFR 81.02-1.34 (m 6H), 1.38-1.47 (m 1H),

2 3H), 2.17-2.35 (m 3H), 2.60-2.71 (m
2H) 13109 br./rs, 6H), 3.44 (br.s, 2H), 3.98-4.10 (m
3H), 48 (br.%;—\zbq, 6.84 (d, 2H), 6.96 (t, 1 H),
7.18 250, 2T\m 4H), 7.47 (s,- 1 H), 7.54
(d, 2M<" 25 WD 2007/ 01%668 PCT/ GB2006/ 002956 65

Exanple 13 rON HO ~ O/
@Mmmwdahé)&l-hwmgvmnosmpﬂmmzpr-wimmmmwg
0 : P

yIE-oxazoI é;gl‘

CFie = 3- PhenoxvpromL

ﬁ@ét?q{bcg‘?ép exﬁi%-glr“%twl@m%@ SN x)'azcﬁ-g-y pheny me{hanol

menmbwe) @mgn@wmy) apy quenm(oﬁobynmonfwe%mm B.44amehol) in

DI R Y iy 4 B BErits P Y yad nERBe et B -icrdh, Tre Au

\Am ddheemtmiedvcot dryriseasks to afferd tamdlmdlewaecmrdu pwhitk was triturated

TR e RS A ¥R oPRE rBis it BT o SR s bmatograpny

cburtivigrveitth 2)5-@5% e BT M tovafferdwas pedustdsha tarbicdheiscalrs @id Drying

N T R

chr orraYlelgrh‘tﬂ"ylgt()S@A‘o) silica gel using a gradient of

25- 3001/_097\/@’ Oeqt@t ﬁ/é)g;Mn%s m/?&i@ﬂ\aHﬂr ovided the title

compound as a 16ss o'l 60% 15 LC- M5
( Met hddl NIYIR (RDC;):641.06-1 16m‘nz 3Hi)35 JIVEB7 U, MR 1(B9DCY 8 m, 3H),

S50 i e, 030 B o S5 3 P8 80 0,

(320 @lelha, 261) 3385 (5, 21),19/98 6. BI), (9 @HH), B26F.30(M, 4H),.55-7.58
.33 (m 5H), 7.63 (d, 2H). 20 Exanple 14 The two

eném[_I ‘omer s of

cycl ohexyl - (5-{[ net hyl - ( 3- phenoxy- propyl ) - am no] - net hy

IF_}x'amgle 9

a

4
RS C O Y

a - A LL)
Y -

HO" /N‘\j

[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-~(3-

phenoxy-propyl)-ammonium tosylate. (I-b): R* =Ph, R® = c-Hexyl, R, R® = CH,, R®

= 3-Phenoxypropyl.

Prepared according to the method used in Example 8 but using 3-phenoxypropyl
tosylaté in place of 3-phenoxypropyl bromide.

Yield: 80%

LC-MS (Method 5): R; 7.72 min, m/z 449 [MH]".
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oxazol - 2-yl ) - phenyl - met hanol (Exanple 13,) were
separated in a simlar way to those of Exanple 4

wehaizingem t h 10% Et OH hept ane + 0.1 % di et hyl aOT/G8B2006/002956

The first eluting enantionegg(Rt 8.3 mn) gave
(S) - Cycl ohexyl - (5-{finethyl -(3-phenoxv-propyl) 25

am noi%ﬁ?ﬁ%@@s%%qé’s é‘z)s R\h%H RLRR0R] 4HY 12.988-2.27 (m,

%Paéﬁdxy@iﬂbﬁm (5(3H), 3,044, GF)CS. 86 B3, 26) 99 (:2H 6. 76 (s,

%I)I) 8 33'47(@%%90%*4)16?% (&"@3}1 ZW @)(P@gé?’? H), 73] (0 4H)

24@74&1@%/%46@9@0/ GB2006/ 002956 66 2. 33 (m
4H), 2.53 (t, 2H), 3.67 (s, 3H), 3.99 (t, 2H), 6.83
(s, 1 H, 6.8 (d, 2H), 6.94 (t, 1 H, 7.20-7.33 (m
Exmplg 1®3 (d, 2H). Exanple 15 5 The second el uting
enantioner (Rt 10.9 mn) gave

(R -Sycl ohexyl - (5-{finethyl-(3

PR -ope| am noI met hyl } - oxazol - 2-V) - phenyl -
hapaly Lg%y}ﬁla = c-Hexyl, R=CH3, Rd =
3- Prghox )@t 6 N@o 10 LC-MS (Method 1): Rt
8. i n, mz 435 [ MH+] NMR (CDCl 3): 81.09-1.39 (m
7

. 61-1. 740( 3H), 1.96 (p, 2H), 2.27- 2.33 (m
4H), 2.53 Ho@@%? (s, 3H, 3.99 (t, 2H), 6.83
(s, 1 H, 6.89 , 2H), 6.94 (t, 1 H, 7.20-7.33 (m
. 15 The foI I ovm ng exanplte corrpounds3

M&WM(m 7H) R 2.13 and
A%%fg ?10199(% ofide '(ké-r}p‘f T0.5 %%I%nﬁ(ﬁ?@é&clohexyl )hydrlggy-phenyl-
Eﬁ,thy xaqu @ylme@yﬂgﬂr’(\@t ylf(m,qh]anmgy-méwx-amrpqgnlﬂn@qgmujg_(ﬁxample
§) é@s ("ﬁ’g, 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
suspension was stirred vigorously at RT for 1 h, then filtered over Celite and
lyophilised to afford the title compound as a white solid.

Yield: 97%

LC-MS (Method 5): Rt 7.92 min, m/z 449 [M*]

'"H NMR (CDCl3): §1.05-1.42 (m, 7H), 1.59-1.72 (m, 3H), 2.23-2.33 (m, 3H),
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 (t, 1H), 7.19 (t, 1H), 7.25-7.30 (m, 4H), 7.47 (s, 1H), 7.55 (d, 2H).

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

place of maleic acid was:
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Rd = H2H), 6.85 (s, 1 H), 7.21-7.27 (m 1 H), 7.31-

7.37 (m 2H), 7.60-7.66 (m 2H). WD 2007/017669
WOCH7@BABO6/ 002956 67 17 Cycl opentyl - (5- ( CDCPBY/GB2006/002956
81.14- (Method 2): dinethyl gy nometh HO N 1.76 (9H,

m, Rt 2.1 mn, yl-oxazol-2-yl)- o~ 2.25 (6H, s), nlz
301 phenyl - met hanol . N~ 2.95-3.07 (1 H [MH] (1l-a):
R7 Ro = m, 3.46-3.60 c-Pentyl, Rc = Rd = (2H,

. (1 H bs), 6.84 (1 H s), 7.19- 7.28
, ﬁ% ) 7.59-7.65 (2H, nm. 18
Cycl opent9§T - l’ - (Method 2):
[ IamnorrethHo N 6 (9H, nm, R 2.1 mn,
) - 2- yb) o~ ' 2.25 (6H, s), nmz 301
phenyl - net han N 2.95-3.07 (1 H [MH] first
el uti ng m HO3. 8 enantioner (1-a): (2H, 2xd),
3. 72 Ra = Ph, Rb C (1 H bs), 6.84 Pentyl, Rc =
(1Hs)719 CH3 7.28 (1 H m, 7.28-7.36 (2H,
lDQ ((RY Cydiohefibl-hfdibixy-phenyitméhwl)apmabdlb-y(raethylj¢dibettd)-(3-
8 14- ) piurh di met Xl am nomet h

te.-l&l’

WZR‘&QEH3 = 3-PhenoxvpromL

Yield: 97%

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

'H NMR (CDClg): §1.03-1.35 (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 (ddag,
2H), 6.84 (d, 2H), 6.97 (t, 1H), 7.19 (t, 1H), 7.26-7.30 (m, 4H), 7.48 (s, 1H), 7.55 (d,
2H).

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

A N
+
HO™ Oj\/N\/\/O\©
O OH
HO ‘

o)
O

[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-dimethyl-(3-

phenoxy-propyl)-ammonium (S)-3-carboxy-2-hydroxy-propionate. (I-b): R®* =Ph,
RP = c-Hexyl, R%, R® = CH;, R® = 3-Phenoxypropyl

Yield: 89%

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

'"H NMR (CDCly): §1.02-1.34 (m, 6H), 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 (t, 1H), 7.18 (1, 1H), 7.25-7.29 (m, 4H), 7.47 (s,
1H), 7.54 (d, 2H).
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phenyl - met hanol - M 2.95-3.07 (1 H, [MH*] second
eluting m, 3.46-3.60 enantioner (1l-a): (2H, 2xd),

w@202/01R&a9= Ph, Ro = C (1 H, bs), 6.84 PentyPCTRB2606/002956

=(1H s), 7.19- CH3 7.2841 H m, 7.28-7.36 (2H,
m, 7.59-7.65 (2H, m. WO 2007/017669
RGA 96/ 002956 68 20 Cycl ohexyl - phenyl - (CDCl 3):
81.8%- (Method 2): (5-piperidin-1- HOe N 1.50 (1
.21 and vyl et hyl -oxazol-2- o 1.50-1.85
qu yI) met hanol. (1-a): NJ m, 2.23-2.51
RaO: = C (5H m,3.61(2H, [ MH]
: , 367(1 H,s), Piperidinyl 6.82

719728 1 F , 7.28-7.37 (2H, m,
67 (2H, m. Iohexyl phenyl - (CDCl 3):
perldlnl HOeN150(1

81. 04- (Met hod 2):

g;lvcm[}exﬁ-ﬁzﬂ R‘E’et@

(Ailréﬁ%tﬂe ?T(ﬁ:FIP IFrsonl\:QlEXr-o%aZocl) 2&@"&96%?@%@1@?&& tern%éliate 9)

11088mg, 3286 (rappl),y-methys8-phgnay-propylamipe ($2mg, 0.34 mmol), and

%Q%BWEYIQP’W(‘&%“LW é%)m Igﬁﬁ-ﬂf (z(rg?)t\gé)qgst@ed dt RT for 1.75 h.

The reaction mixture was treated with sat sodlum hydrogen carbonate solution (aq)

and the organic phase was separated. The agueous layer was extracted with DCM.
The combined organic layers were washed with brine, dried (Na,SOy,), 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%

LC-MS (Method 1): Rt 8.61 min, m/z 435 [M*]

'H NMR (CDCl3): 61.09-1.39 (m, 7H), 1.61-1.74 (m, 3H), 1.96 (p, 2H), 2.27-
2.33 (m, 4H), 2.53 (1, 2H), 3.67 (s, 3H), 3.99 (t, 2H), 6.83 (é, 1H), 6.89 (d, 2H), 6.94 (i,
1H), 7.20-7.33 (m, 5H), 7.63 (d, 2H).

Example 14
The two enantiomers of cyclohexyl-(5-{[methyl-(3-phenoxy-propyl)-amino]-methyl}-

oxazol-2-yl)-phenyl-methanol (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)-
amino]-methyl}-oxazol-2-yl)-phenyl-methanol. (I-a): R?, = Ph, R” = c-Hexyl, R® =

CHs, R? = 3-Phenoxypropyl.
N
©>/(\>‘\
LC-MS (Method 1): Rt 8.44 min, m/z 435 [MH"]
'H NMR (CDCly): §1.09-1.39 (m, 7H), 1.61-1.74 (m, 3H), 1.96 (p, 2H), 2.27-
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yl met hyl - oxazol -2- o~ ~ 1.50-1.85 (6H, 2.35nm n,
yl)-methanol m, 2.23-2.51 mz 355 second el uting

wO03b)7/0m)668. 54- [ MH] enantioner. (1l-a): 3.70 e8HGB2006/002956

2xs), Ra = Ph, Ro = G 6.82¢dgl H s), Hexyl, Rc = Rd
=7.19-7.28 (1 H Piperidinyl m, 7.28-7.37 (2H, m,

263936@% 4K G{S%Q%H% 67\%) 33905' /9%7 Qﬁ? d’éér s@%&s @@2%5)6 6.94 (t,

n
1(‘57@07@&(61,51"{-7 dm%'ﬂ )-44 (8H , Rt 1. 84 and

yl met hyl - oxazol -2 yl)- et hanol . (1 a): oNr,)
1.50-1.86 (6H, 1,98m n, nj,223237rr12341 Ra =
Bramplhi5>= ¢ (1 H, m), 2.50- Hexyl Rc:Rd:

1%) @%C@% mlg?_'r%hﬁ?r%f @’lt%'g no’nngéa(te1 -C 52 (n%Ha I~(3-

) 9 nMkmethaneh{l-a): Ri, = Ph, R®
5pyrroI|d|n1 HoN
> t hyl - oxazol - 2- o-~
150186(6H 198rrin, yl)-nmethanol - first m,
223237 mz 341 eluting enantioner. (1 H m, 2.50-

: Ph, Rb = 2.64 (4H, m), c-Hexyl, R =

Pyrrolidinyl 3.91 (1 H, bs),6.85

.28 (1 H,

0@

LC-MS (Method 1): Rt 8.51 min, m/z 435 [MH"]

'H NMR (CDClg): §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 (1, 2H), 6.83 (s, 1H), 6.89 (d, 2H), 6.94 (i,
1H), 7.20-7.33 (m, 5H), 7.63 (d, 2H).

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- (CDCl): 61.05- | (Method 3):
methylaminomethyl o \ 1.42 (m, 7H), Rt2.13 and
-oxazol-2-yl)- ;‘Z,H 1.57-1.81 (m, 2.20min,
phenyl-methanol. N 3H), 2.31 (m, m/z 301
(1-a): R*=Ph, R° = 1H), 2.42 (s, [MH"]
c-Hexyl, R® = CH;, 3H), 8.30 (d,
R'=H 2H), 6.85 (s,
1H), 7.21-7.27
(m, 1H), 7.31-
7.37 (m, 2H),
7.60-7.66 (m,
2H).




m, 7.28-7.36 (2H, m), 7.59- 7.66 (2H M. 25
Cycl ohexyl - phenyl - (CDClI 3): 81.04- (Method 2): 1
woO3emymredi din-1 - HO. N 1.44 (8H m, R 1. 82CawB2006/002956
yl met hyl - oxazol -2- o~ ~ @750-1.86 (6H, 1.98mn,
yl)-nmethanol - m, 2.23-2.37 mz 341 second el uting
cldoefli52- 00f [ WEE enanttoner. (I-a), G A T (Method 2):
17 ﬁ:’; RMMEE Rh L(C) 3.67-3.77 (3, Hek{TOCR! S1f_| (Method 2)
gthylemgemeth H, | Fyrrolidinyl s), 7.2017.78891mp, m) Rt2.1min,
07/ 017689 RCTY GB2006/ 002956 ¥ . 2H, /z 301

348%2151 2 6 £ 26 [ 5- (4- Phenox) 9"%&%% @) |
phesg-naleanebd 1): piperidin-1 - HO/ N|@@5-26F (TH. 9fIMH"]

e Yl met hyl) -oxazol -2- \ 1 (m A n z
ﬁffJ Iﬁ%dl Ehepyl - RNao (m 2H), 2.71 % @H A65 ot

- Ra(m 2H), 3.65 (s, =|RH2x8h3. R =
2H) 4 17 4133 = 4-Phenoxy- (m 2H)| ;8.
;F)éuq'ﬂaeru dinyl 2H}, 6.93 (t, 2H), 7.24-7. 38(%#1%;)’ 2H) . 27
{5-[(Benzyl -nethyl - (CDCl 3) 81.36, (MethétH,.4),7.19-
amno)-nethyl]{f HON (1 H m, 1.44- R |2. '
oxazol -2-yl}- o ~f _1.66 (7H, m, mz %#1?\1 i,
cycl opentyl -phenyl - N 1 2.24 (3H, s), [MAZ8-7.8@tdrhnol .
(l-a): Ra 3.02|{(1 H m, =Ph, Rb= c-Pepr{)yJMg_%._égQ
(2H, s), o
(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, R°=¢- (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)- ;% , 2.25 (6H, s), m/z 301
phenyl-methanol — N 2.95-3.07 (1H, | [MH]
second eluting m), 3.46-3.60
enantiomer (1-a): (2H, 2xd), 3.72
R®=Ph, R°=¢c- (1H, bs), 6.84
Pentyl, R°=R%= (1H, s), 7.19-

CHs 7.28 (1H, m),
7.28-7.36 (2H,
m), 7.59-7.65
(2H, m).




Rc = CH3, Rd = 3.64 (2H, s), Benzyl 3.69 (1 H, s),
6.84 (1 H s), 7.24-7.35 (8H m, 7.65 (2H m. 28
wO3e(7(0Beaszy!| - met hyl - (DMSO-d6) 5 (Method 1):  PCT/GB2006/002956
amno)-nethyl]- Ho. N1.B8 (1 H m, R 7.54mn,
oxazol -2-yl}- o~ J 1.37 (2H, m), mz 377
20 CcogdionEgtpienphenyl »~N \ / 1.51 (3H m, [(Mrﬂolsanﬂ 6anql(Method 2):
- 5seco% .63 (]2H, , eluting enanti ongr
S4OPIPANGY Ra |- R = 2.94 (1 H n, 1§0ﬁé14ﬁsn|> ' Rdit2.21and
=y iiithy|-Sxakdl-2-2H, =] Rl Benzyl 2. 7Hzyq.13538H( 2H2.35min,
E@]‘ 5..99 ;% H, . 007/ 017669
TeReHBe 08956 71 (1 H>S), 7.24, (4P 2@3-2.5131 | Mz 355

AH- Pm) R°Zc46 ((2H, nm). 29 {5-[(Benzyl - “E(BHWn‘)ssqu [MH*]
I_DII\/SS)F%G_) Rd’i_( Met hod 1): ami no)-met hyl ] - 19,

1% "= "RF 7.129mi n, oxazol -2-yl}- o~- 13 QE(‘(“iﬁb
nPiperdiayl377 cylcl opentyl - phenyl - 1.51 (3hl; g 1H, [syH]

met hanol - first 1.63 (2H, m, eluting €nantiomner.

2.08 (s, 3H), |(1-a): Re = Ph, Rb = 2. 947(19¥+28rﬁH
c-Pentyl, R=QH3, 3.41 (2H, d, J = Rd m)qumy

P.8Hz), 3.58 (2H, s), 5.99 (1 H s), 7.0 (1 H s),

7.23, (2H m), 760-

7.67 (2H, m).

21 Cyclohexyl-phenyl- (CDCls): §1.04- | (Method 2):
(5-piperidin-1- HQ(N 1.50 (10H,m), Rt2.21 and
yimethyl-oxazol-2- O g{ 0 1.50-1.85 (6H, | 2.35min,
yl)-methanol — first N m), 2.23-2.51 m/z 355
eluting enantiomer. (5H, m),3.54- [MH]

(1-a): R*=Ph, R° = 3.70 (3H, 2xs),

c-Hexyl, R°=R®= 6.82 (1H, s),

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

22 Cyclohexyl-phenyl- (CDCly): 61.04- | (Method 2):
(5-piperidin-1- ol N 1.50 (10H,m), Rt 2.21 and
ylmethyl-oxazol-2- ;‘Z, O 1.50-1.85 (6H, | 2.35min,
yl)-methanol — N m), 2.23-2.51 m/z 355
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).




(4H, m, 7.32

[2-(1, 1- Di phenyl -

(4H m,

7.46 (2H, m.

[\

30
(CDCI 3) 62.17 (Method 1):

webthylonse@aazol -5- N1 (s, 3H), 2.21 (s, Rt 6. 5PQTmB2006/002956
yl methyl ]-dinethyl- / \ Nl 6H, 3.51 (s, mz 307
amine (1-i): Ra =Rh - 2H), 6,91 (s, [M#] = Ph, R =
23 ;@yclowy&pfmanyl 515 = OB 4H) 7. 21- | (GCkY 6. 0aF) | (ethod 2)
: rcg,gﬁ)Tqm hedyy- | \ (CDCl 3) 6 1.0% thod 1)}
13/5%& et o () s, éﬁé'r\(ﬁ 9! D f Rt 1.84 and
sxozsa@k 1-5 /6 3H), mz #1%0-1.86(6H, | 1,98min,
v 0 Br (m 2H), [ Mt
\ T i
kenet h (é p(t , 2H), ammnl um 3. 32 ( Eml)s‘%-ﬁszw m/z 341
)Pompdb FIQ‘b) Ra 3.33 (s, 3H), =Ph, RO(t,en)Hesgl, |[MHY
BHESI (10 = AHL, R, Rd = CH3, Re = 5.21 (dd )
. ngenet hyl 7.16-7.32 (m WD 2007/ 017669 2.64'0K, m),
PByIredinyb6/ 002956 72 8H), 7.53 (m  3H) | 388 (1H, s),
2-((R) - Cycl ohekyl - / \ (CDCI3) 81.02- (
nydroxy-phenyl-|- N \ | + 1.38 (m 8H), N%%Eg%eﬁ)% n,
et hyl ) - oxazol -p- Ho- o 1.66 (m 3H), nlg64%591H,s),
Ul met hyl ]-di methyl - Br 2.30 (br s, 1 H), ;?@]7 8 (1
bhenet hyl - 3.12( (br s, 2H), ammoni um 3. 3R (B 28 (bky) |
pbrom de. (l-b):|Ra 3.67 (br s, 2H), =Ph|mRly.28-7.36
c-Hexyl, 5.21 (br dd, 2H), R Rd = CHg, ™), 7.59-
7.16-7.32 (m R-Phenethyl 8H), 7.53 (m IR
7.66 (2H,m).

24 Cyclohexyl-phenyi- (CDCly): §1.04- | (Method 2):
(5-pyrrolidin-1- HO N 1.44 (8H, m), Rt 1.84 and
ylmethyl-oxazol-2- O ; ‘Z' /3 1.50-1.86 (6H, | 1.98min,
yl)-methanol — first N m), 2.23-2.37 | m/z341
eluting enantiomer. (1H, m), 2.50- | [MH"]
(1-a): 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- (CDCl3): 61.04- | (Method 2):
(5-pyrrolidin-1- Hod N 1.44 (8H, m), Rt 1.84 and
yimethyl-oxazol-2- gl‘ o 1.50-1.86 (6H, | 1.98min,
yl)-methanol — N m), 2.23-2.37 | m/z 341
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 s), 7.20-7.28
(1H, m), 7.28-




33 [2-((R) -Cycl ohexyl - (MeOD): 81.04- (Method 1):
hydr oxy- phenyl - Hod o'~ N 1.40 (m 6H), At 8.12m n,

worbdnyesoxazol -5- 1.52-1.81 (m mz 397 PCT/GB2006/002956
ylmethyl]-dinmethyl- Br 1 OHp, 2.41 (m [ M#]
(4-methyl-pent-3- 1 H), 2,.49-2,59 enyl)-anmonium (m
2H) , 3.06(s fBrom de. (1-b): Ra 3H), S.UZSQ@,H myPh,
Ro = c-Hexyl, 3H), 3.17 (dt, Rc, Rd = ( = 2H),
4 72 (s,  4-Metlhyl -pent-3- 2H), 4.99 (mk%gg%e’\l H) |
722728(m 1H), 7.29- 7.36 (m 2H), (2H418754(Hn
(R Cyclohexyt=—F"t(€BE-3) 1807 -
26 (t4 P?\:?njgv)fy hydr okyjiphenyl - Ho " N N+ ]_@PCZQ}QJE%, (Method 1):
Rmpsrldmﬂm n, nethyK)-oxazol-5- o 7' ~o 1.(m928), 1204 m { Rt7.89min,
. t Ayl ] ,3- Br 3H), 2.2
Z)T/Iﬁlﬁg'?%_ox%%?’ n3 (15 2@ e zofuraﬁ-‘é‘%ﬁi’%:lﬁ 16 iz 441
‘ﬂ] dipirgnyl-et hyl 1i- diret hyl - 832 3H), | (myeEyi2um 3. 3BVH'
mijde. (1-b): Ra WD“Z007/017669
P ?%E%' Q6%0%2956 73 =Ph, Rb = c- Hexyl , ?%‘: 8BS Gy |
Re R°RPRCHS Re = 4.53 (t 2H), 2-(2, 3-2B)/w.tir-a:335. 21
(ddAS, benzof uran-5-yl)- 6.68 (d,
6. 96 Sg’w 7.15-7.28 (m  4H), 7.54 %%F%Héﬁ)w(és
[FZP?V(QR)W cycl ohqul - (MeOD): 81.05- (Mi2h)d5.93 (t, 2H),
7.24-7.38 (m,
12H).

27 {5-[(Benzyl-methyl- (CDClg) 6§ 1.36, | (Method 4)
amino)-methyl]- Ho3__n (1H, m), 1.44- Rt 2.63 min,
oxazol-2-yl}- O{ , 1.66 (7H, m), m/z 377
cyclopentyl-phenyl- N\,O 2.24 (3H, s), [MH"]
methanol. (I-a): R® 3.02 (1H, m),
= Ph, R® = c-Pentyl, 3.49 (2H, s),

R°=CH,, 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 {5-[(Benzyl-methyl- (DMSO-ds) 8 (Method 1):
amino)-methyl]- ot N 1.19, (1H, m), Rt 7.54min,
oxazol-2-yi}- g_z, ; 1.37 (2H, m), m/z 377
cyclopentyl-phenyl- N@ 1.51 (3H, m), IMH"]
methanol — second 1.63 (2H, m),
eluting enantiomer. 2.08 (3H, s),

(l-a): R*=Ph, R® = 2.94 (1H, m),

c-Pentyl, R® = CHg, 3.41(2H,d, J=

RY = Benzyl 2.7Hz), 3.58
(2H, s), 5.99
(1H, s), 7.02




hydr oxy-phenyl- o I+ 1.24 (m 3H), R 7.57mn, " -~
nmet hyl ) - oxazol -5- Ho N ~N 1.28-1.40 (m mz 420
woloethyded-di 0 3H), 1.68 (m [M+] nethyl - ( 6- petrigB2006/02956
4H), 2.42 (m pyridin-2-ylmethyl 1 H), 2.60 (s,
)-ammonium 3H), 3.06 (s, formate. (I-b): Ra 3H), 3.07
s, =Ph, Ro = ¢-Hexyl, 3H), 4.48 (s, (1HRd),7 . 223,
Re = 2H), 7.25 (ft, 6-Methyl-pyridin-2- l—];) 23
7.29-7.36 ylmelhyl (m 2H), 7.39 (dd, 2H"7 8073} 56
(m 2H), 7.60 (s, 1 H, 7.81 (t, 1 H, |45 786 s,
1 H. 36 [2-(Cy¢lopentyl - (CDClI3) 81.24- E%od 1):
ydroxy-phenyl-11.49 (4H m, R 7.99min 10’0
29 | -HBehzybretli- is-l 1- 1.2622(?5, m[z 436/ (MSO-dg) & (Method 1):
| et hy . H [M ,
é@@%‘%@gkrop_ | yodm) n.3.00 (1 H, ammohidfh i M, 34| Rt 7:29min,
OknzadR;yl}- br omi ge/ n) J Ra 3.64 (2H, n|13Bf2HRA),= | m/z377
- ) (287 M), = CH3, Re|=z_5. H, +
Cyﬁgﬁﬁfmgngﬁipm opyl 6.85 d), 6.88 1'53,(5%’)',4‘%7. [MH']
_;Oﬁe(ﬂlaﬂel,l—tﬁyat 7. gés WD 2007/ 017669 PCT/ GB2DOSBQARIGE 78
e%né BhlantBner, [-52-7-60 (3H  m. 2.08 (s, 3H),
(I-a): R* = Ph, R° = 2.94 (1H, m),
c-Pentyl, R° = CHj, 3.41(2H,d, J=
R? = Benzyl 2.8Hz), 3.58
(2H, s), 5.99
(1H, s), 7.02
(1H, s), 7.23,
(4H, m), 7.32
(4H, m), 7.46
‘ (2H, m).

30 [2-(1,1-Diphenyl- O (CDCly) 6 2.17 (Method 1):
ethyl)-oxazol-5- ’Nl/ | (s, 3H), 2.21 (s, | Rt6.57min,
yimethyll-dimethyi- S o 6H), 3.51 (s, m/z 307
amine. (I-): R® = R® 2H), 6.91 (s, [MH"]
=Ph,R°=R%=R? 1H), 7.15 (m,
= CHs 4H), 7.21-7.32

(m, 6H).

31 [2-((S)-Cyclohexyl- (CDCl3) 8 1.01- | (Method 1):
hydroxy-phenyi- g 1.39 (m, 7H), | Rt 8.05min,
methyl)-oxazol-5- O t/\© 1.65 (m, 3H), m/z 419
yimethyl]-dimethyl- o 230 (m, 2H), | [M*]
phenethyl- 3.13 (t, 2H),
ammonium 3.32 (s, 3H),
bromide. (I-b): R® 3.33 (s, 3H),
=Ph, R® = c-Hexyl, 3.66 (m, 2H),

R°, R¥= CHs, R® = 5.21 (dd, 2H),
2-Phenethyi 7.16-7.32 (m,




37 [2-(Cycl opentyl -

/ \ (CDCl3) 81.20- (

Met hod 1):

hydr oxy- phenyl - HO- N 1.80 (8H), 2.14 Rt 7.96m n,
worbdnyesoxazol -5- o (2H, m, 3.00 m z 436 | NmeCH/AB2006/002956
dimeth I- sr YY]- Y (1 H72m), 3.35 [ Mt]
(3- phenoxy-propyl)- (6H_s), 3.64 amonium (3H m .
4.04 bromide (l-b): Ra (2H, s), 5.21 =RBHRB.53(m,
c-Pentyl, (2H, M, 6.85 R Rd = CH3, Re (2H d),
6. 98 3- Phenoxylpropyl (1 H 7.17 7. 323W5H m .,
32 7[25((]2)7Cﬁﬂor(e3yl FA38 1-[ 2- (Q/cl ohexyl -| (CCBH)$)1.02- | (Method 1):
hod (1 hy dgQxy henyl Ho | =, 0 1.3 ;
Ié)ﬁ%x th%tésﬂ 7m.H%w ' ﬂg/ Ce 18 m, ’(8H,Rt 7.93min,
m‘nethg«wxagdmet hiy! ] (30 - 2. 381.66/h, 3H), m/z 419
P 1)k 341 pi i din O (AH | g
W%’éﬁ@ﬁgﬂﬁ%ﬂ% S 5 o "(1H s), A T3] 166, | 1w
cprlteneyﬂyj- 3. 78- 4 03 R, Rd = Piperidinyl,|&42(brs, 28),19
1 H d), 5 34 Phenoxypropyl (1 , 1
R%Pimoﬁ‘%“"(e 97 (1 H t), 7.17- 7.31 (5H, %?%Brs’ B
gb@mﬂe @by BH, | M. 39 1-[2-(Cycl ohexyl -| 3.EDEr3) 2H),
1 b g/t%? 1): hydroxy-phenyl N ~N .38 H,
quﬁ 8 rﬁﬂh met hyl ) - oxazol -5- HO O Lgigé%d% 56;3
(B?—IR rd GH4 80 = 7.16-7.32 (m,
2-Phenethyi 8H), 7.53 (m,
3H).
33 [2-((R)-Cyclohexyl- (MeOD): 61.04- | (Method 1):
- N i
hydroxy-phenyl o ,Oj\/\ ! M 1.40 (m, 6H), Rt 8.12min,
methyl)-oxazol-5- _ 1.52-1.81 (m, m/z 397
B
yimethyil-dimethyl- ' 10H), 2.41 (m, | [M"]
(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-Hexy, 3H), 3.17 (dt,
R°, R"=CHs, 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- (CDCly): 51.07- | (Method 1):
. - N [, i
hydroxy-phenyl =) /ol\:N\/\©f§ 1.36 (m, 8H), Rt 8.14 min,
methyl)-oxazol-5- _ o 1.59-1.72 (m, m/z 461
B
yimethyi]-[2-(2,3- ' 3H),2.29 (m, | M]
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?




yl met hyl ]-1-(3-

Br m), 2.35-2.38 [M{ p

henoxy- pr opyl )

WD 2007/ 017669 PCT/ GB2006/ 002956 75 pi peridi ni um (3H,

woRe07B1%4k9 bromide. (1-b): Ra 3.57 (4H, m, =PoT/GR2066/002956
c-Hexyl, 3.71-4.10 (5H,), "™ Rd = Piperidinyl, 5.19
(1 H d, Re=3-534(1H d), Phenoxypropyl 6.81
(b, Hﬁ-cl—l@xﬁ? (1 H t), 7.17-7.31 (5H, 36®(m 2H),
R5 A7 Qﬁ n). 40 1-[2-(Cycl ohexyl - é%i?ég?
“(NEY : hydroxy-phenyl - HO_ ik H n,
F&(Bsmmdm 10 met hyl ) - oxazol - 5- 1. 53- 1./ &2 1 @, AHY,
(3- " Br n), 2.05-2.44 [M
A‘Fweg'ﬁéwe'b py|) (7H, m, 3.48 pyrrolidiG3Us (B, o,
3eth@ bronmide. (|l-b): Ra (2H, m, 3.80 @06 @HL1RA),
c-Hexyl, (1 H ), 3.99- R Rd = 4.18 (4?,1%
Pyrrolidinyl, Re = 3- 5.16 (1 H_d). Phenx{pP Byl
5.29 (1 H d), 6.84 (2H M, 6.99 (1 H, [t4H),7.54 0B 7. 34
(5H, m), 7.54-7.60 (3H m. 41 1-[2-((\%{ ohexyl - / |\
(CDCI3) 8 1.03-| (Method 1):  hydroxy-phdmyP~ O 1.39
35 ([QH(R)FI)ycIdREXﬁ- 57 HO |O~ net hyl ) - oxaz ghedD):51.05- | (Method 1):
47 t 1-(3- .
AT ww(ﬂf LA P
methyl)-oxazol- 5- 1.28-1.40 (m, m/z 420
yimethyl]-di ] 3H), 1.68 (m, [M*]
methyl-(6-methyi- W0 4H), 2.42 (m,
pyridin-2-yimethyl 1H), 2.60 (s,
)-ammonium 3H), 3.06 (s,
formate. (I-b): R® 3H), 3.07 (s,
=Ph, R = c-Hexyl, 3H), 4.48 (s,
R°, R%=CHg, R® = 2H), 7.25 (i,
6-Methyl-pyridin-2- 1H), 7.29-7.36
ylmethyl (m, 2H), 7.39
(dd, 2H) 7.50-
7.56 (m, 2H),
7.60 (s, 1H),
7.81 (1, 1H),
8.53 (br s, 1H).
36 [2-(Cyclopentyl- Q/< (CDCls) 8 1.24- | (Method 1):
N .
hydroxy-phenyl- oS /O\ \r!f\/\/o 1.49 (4H, m), Rt 7.99min,
methyl)-oxazol-5- O } \© 1.51-1.69 (4H, m/z 436
yimethylj-dimethyl- o m), 2.32 @H, | [M]
(8-phenoxy-propyl)- m), 3.00 (1H,
ammonium m), 3.34 (6H, s),
bromide (I-b): R® 3.64 (2H, m),
=Ph, R® = ¢c-Pentyl, 4.03 (2H, m),
R% RY=CH,, R® = 5.22 (2H, m),
3-Phenoxypropyl 6.85 (2H, d),
6.88 (1H, 1), 7.
20 (1H, 1), 7.25-




pyrrolidinium (
m, 3.80 =Ph,
wa 20800269 ),

Phenoxypr opyl 5.

2H, m), 3.62 bromide. (I-b): Ra (2H,
Ro = c-Hexyl, (1 H s), 3.99- R Rd =
Pyrrolidinyl, Re = 3- 5.16 (1 PCTA)B2006/002956

29 (1 H, d)74 WO 2007/017669

PCT/ GB2006/ 002956 76 6.84 (2H,m, 6.99 (1 H, t)
7.19-7.34 (5H, | m), 7.54-7.60 (3H, . | ¥232 (5H, m),
[2-((R) -Cycl ohgxyl - 1 \ (CDC13) 5 0.99-
hydr oxy- phenyl -| ~~ N~ N 1.42 (14H m, %@28;%%@%7
rret hyI) oxazol 5- 1.44-1.83 (8H, mlz 457
6‘ |' A ’7 20 J\;l H 1LM nr-eLLh(\vu oct vl ) ] -

37 rh? Wdsdin | @ (8 m, 3 28 BRIl 5056 | Method 1)
(Hydraxy-phehyiv mat|e. 4. 95 n),1 808, M—gRt?.QGmin,
(”ig{ﬁ)y('yo%a%%ho{ Tyl m, 7 55 (2W7 d), ézw‘kiiqq s‘ m/z 436
AdmeiPyi(-giR)etitycl johexyl - / \° (CDC13) 51. O‘n(“ql\mj t;cg@, 1) 1 [MY
Q‘»‘* rox%qphenwn Ho,,, %~ ~~/ "0 1.88 (12H

yI)-oxazol -5-  1.96-2. 08 m@HéFé336‘§/I m
edrimpbhiuth m et hyl - Br (2H M, 2.34 [M] | (3H, m) 404
utyl)- (1 H m, 3.31 amoni
s'%ro’%g’%ﬁéyﬁf de. (1-b): Ra 3.59 (2H, rr)%ZH Fi"h21 S
c=PMig &Y |=, c-Bemg, (1 H s), Rc, Rd = CH3, Rq (@H 4 16.62H,
tRe, ped-@epeyyutyl 5.15 (1 H d), (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 (CDCl3) 6 1.01- | (Method 1):
N .
hydroxy-phenyl- = 'OLNK/\/O 1.38 (8H, m), Rt 8.77min,
methyl)-oxazol-5- ) ’ \© 1.56-1.99 (8H, m/z 489
B .
yimethyl]-1-(3- ' m), 2.35-2.38 | [M"]
phenoxy-propyl)- (38H, 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 (1H, d), 6.81
(2H, m), 6.97
(1H, 1), 7.17-
7.31 (5H, m),
7.50-7.60 (3H,
m).

39 1-[2-(Cyclohexyl- Q/( (CDCl3) § 1.01- | (Method 1):
hydroxy-phenyl- HO N\/\/O 1.38 (8H, m), Rt 8.78min,
methyl)-oxazol-5- \© 1.56-1.99 (8H, m/z 489
ylmethyl}-1-(3- il m),2.352.38 | [M']
phenoxy-propyl)-




5.32 (1 H d), 6.87 (2H, d), 6.97 (1 H 1t),
7.20-7.36 (5H, m, 7.52-7.60 (3H m. 44
wO020Banzesb oxy- (CDCl 3) 61.04- (Method 5): PCT/GB2006/002956
ethyl)-[2-((R- H,, N~ 1.83 (10H, nm), At 7.52mn,
cycl ohexyl -hydroxy- 2.31 (1 H m, mz 499
bhipagidinioet hyl ) -1 Br [ Mi] WD 2007/ 017669 | (3H, m), 3.41-
029656 77 oxazol -5-yl met hyl ]} (6H,
5 Egn%@gge%% g 72 (1 H,s), anmonium 3.%5?%.9?!(5%;(’_'4H,
I)l‘-'Bh'I =cfHexi) : | Ra m), 4.56 (2H, s), =RhN3.7R4.10 (5H,),
vl 26 (2H, R Rd = CH3, Re = 71,20
H:ﬁr?zy?‘g%‘gﬁ%y 7.41(8H, ), 7.44 (1 H, 55;5',51“?.‘:36
BH— 3H). 45 [2-[(R) -Cyclohexyl- / \ (CDQ 334 5UH,0H; i
- hydroxy-phenyl- N~ \ N+ 1.85 rﬁ?
ZB%ern&gp%byr’i z 447 met hyl)-oxazol -5- 2.31 ?é%i?}'q
ylmethyl]-dinmethyl- Br [M{] 2.70 (2H, t)6.97 (1H,1),
4- phenyl -butyl)- 3.12-3.44 (8H, anmmoni 3 (1
i s), bromidel (1-b): Ra 5.10 (1 H, d)%&h‘?”ﬁgﬁz
c-Hexyl, 5.28 (L H, d), Rc, Rd = CH3, Rel m),7.830t7.6037
8H, 4-Phenylbutyl m, 7.46 (3H m. 4654
2-((R)-Cyclohekyl- / { (cpai3) 81.01: (MSIhEY 5).
40 1-[2-(Cyclohexyl- ﬂ (CDCl3) § 1.03- | (Method 1)
N .
hydroxy-phenyl- + . , m), Rt 8.75min,
ydroxy-pheny /OLNWOO 1.39 (8H, m)
methyl)-oxazol-5- ) 1.53-1.80 (2H, m/z 475
B
yimethyl}-1-(3- ' 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® = 3- 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
(8H, m).
41 1-[2-(Cyclohexyl- (CDCl) 8 1.03- | (Method 1):
hydroxy-phenyl- Q_ J , , ,m), | Rt8.57min,
ydroxy-pheny o™ /o\ N ~_O \@ 1.39 (8H, m)
methyl)-oxazol-5- Q _ 1.53-1.80 (2H, m/z 475
B
yimethyl]-1-(3- ' 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-
RS, RY= 4.18 (4H, m),
Pyrrolidinyl, R® = 3- 5.16 (1H, d),
Phenoxypropyl 5.29 (1H, d),




hydr oxy- phenyl- Ho NN 1.41 (8H m, R 7.51 mn, niz
467 met hyl)-oxazol -5- F 1.56-1.80 (2H,
wol2oetydsb- [ 3- (4- Br m, 2.25-2.39 [ MH] PCT/GB2006/002956
fl uoro-phenoxy)- (3H, m, 3634 propyl]-dinmethyl- (6H,
s), 3.59- ammonium3.70 (2H, m, bromde. (lI-b): Ra
3.92-4.05 (3H, | =Ph, Rb = c-Hexyl, m, 5. 884(3aH ), d),
Rc, Rd = CH3, Re =5.30 (1 H d), 3-(4- § 5?59‘&2
2H, Fl uor ophepoxy)- m, 6.92-7.01 prop I9 H7"'m ,
7.17 7.33 (3H, 1), 7.51-7.60 (3H, mn). MD1200UH GH/669
PCT/ GB2006/ 0029656 78 47 [8-(tert- / (CDC%;H&%_ %f)
Met hod 5): butoxycarbonyl- HO'. or,' Nx T Z 31
H nm, R 8.50mn, nethyl-amno)- _S o/ @GO (1 H,
A2 Sﬁﬁ ety 2 R—6-2-F0—3H SN Viethod 1%
42 p}%ﬁ(@&ﬁé ﬁ’;‘/y&ro 2.83 (3H, s), phenyl @%ﬁ 3.99- | (Method 1):
Ph@fod-FenyltOH, | U )‘Eﬁj methyl]- m,| 4482144,G6), | Rt8.50min,
di net hyl - , M . 13- i ofBH, M
rrE}%ﬁHﬂ’eoﬁ‘ﬁf’-ﬁs'%’E'at . 3-7.64 (3H, (1-b):| RA4IER @GR, o Mz457
nYimethyiid8y | , R Me, R&® = 8-(tert- |m), 229 (1H, (M7
but carpanyl - met hyl - am no)je” octyl. 48
25‘-9%3(?’8% ohekyl - (CDC13) 8 0.98- (Met h®g 478327
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, R¥=CH,, R® = m), 7.43 (1H,
8-Methoxyoctyl m), 7.55 (2H, d),
8.67 (1H, s).
43 | [2«(R)-Cyciohexyl- (CDCls) 8 1.05- | (Method 1):
e | Q9D | rrasem
hydroxy-phenyl o /O\ \N\/\/‘o 1.88 (12H, m), Rf 8.85min,
methyh)-oxazol-5- B 1.96-2.08 m/z 463
B
yimethyll-dimethyl- ' @Hm), 234 | M1
(4-phenoxy-butyl)- (1H, m), 3.31
ammonium (6H, 2 x 8), 3.44-
bromide. (I-b): R? 3.59 (2H, m),
=Ph, R’ = c-Hexyl, 3.78 (1H, s),
R°, R%= CHs, R® = 4.01 (2H, 1),
4-Phenoxybutyl 5.15 (1H, d),
5.32 (1H, d),
6.87 (2H, d),
6.97 (1H, 1),
7.20-7.36 (5H,
m), 7.52-7.60
(3H, m).
44 | (2-Benzyloxy- (CDCls) 31.04- | (Method 5):
-2-((R)- N i, i
ethyl)-{2-((R) o /01\;“\/\0“© 1.83 (10H, m), Rt 7.52min,
cyclohexyl-hydroxy- ) 2.31 (1H, m), m/z 499
phenyl-methyt)- o MY




hydr oxy- phenyl -
-5- HOp N 1.46-1.80 (4H, mz 433

nmet hyl ) - oxazol
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wol2oetohyded - di et hyl -
(3- phenyl - propy
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l) -

2.55 formate.
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om,

35 (6H,

HBO (2H,77m), 2.
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Ra (2H.

1.88-2.06 [ M+l

, Rt 8.27mn,

28 amonium (1 H,
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et ™S e
[@mhpRuATyci ohe
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(3: phengiy oLhy

b3 for
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Xyl -

hyl -
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opyl .
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4.93 (2H, b s),
2- Phenoxyet hyl

meanzms@emypcﬂ

Rc,

3.07- _, Rd =

(2H,

H'i
(-
Rd

CH3, Re.30 ®H2E),( 2H,
4.47-5.04 (2H, b s)|, - 7. 39
m. 8.67 (1 H, 30729@527?9
(cDCl 3) 8 0. 98-
Ho o ~N+ 0\ 1.35 (6H,
5- 0 1.50-1.77 (4H, mz 4

( Met rﬁ:&e -4 )00 (4H,

o). 5‘565?299@

3

t, om, 2.29 (1 4H8-prE)2H,

= CH3, R6

6.96-7.03 (1 H, ),

, 3.14 (6H, : 3. 86
D (17h) ka4, 35 (2n| BP0

=Ph, R 7:4118Hemy|

&S AR,

=—

7 44 (1 H, s) 7.54 (2H, d), 8.64 (1Hgsh5&(H, d).

G I O T N T T
nlmcmbdy- me) - \ 2\ m, miz85@2aH, m), | Rt7.79min,
G R Py S thi S aarim, | e
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- (CDClg) 51.01- | (Method 5):
hydroxy-phenyl- = 5"0\ Mo \@\ 1.41 (8H, m), Rt 7.51min,
methyl)-oxazol-5- ) e | 1.56-1.80(2H, | m/z467
yimethyl-[3-(4- o m), 2.25-2.39 | [M"]
fluoro-phenoxy)- (8H, m), 3.34
propyll-dimethyl- (6H, s), 3.59-
ammonium 3.70 (2H, m),
bromide. (I-b): R? 3.92-4.05 (3H,
=Ph, R® = ¢-Hexyl, m), 5.19 (1H, d),

R°, R%=CHs, 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 (3H, m),
7.51-7.60 (3H,

m).




cycl ohexyl - hydroxy- 3.09 (2H,
oxazol - 5-yl net hyl | -
wai2oethydes )

(6H, s),

t),
3. 43- 3. 58
4.34 (1 H s),

phenyl - met hyl ) -

(2H,

3.

18

amoni um 4. 38 ( BEI/GBR006/002956

nmet hanesul fonate. 4.95 (1 H8 d), (l-b): Ra =Ph, Rb =
5,05 (1 H d)., c-Hexyl, Rc, Rd =7 16-7 29 (7H, :

47 |Re(tert2-{4- m), |7 ™L-7.57 [(Tert- (3H n§GDCls) 8 1.02- (Method 5):
I T e e
pheshyap)ing)r opy | | , N Ne%g- 8 0.90- 1. BR.3QEGHI, My 6. 17VZ 556
R R P L SO
opelbéyt-oydioot 15- 2.31 (3H, m), yl met hyRB3d8ihemhyl -
REBhgE BT e R = o rexyl | SH RS
Rxazdhdb-meyl]- Eze =6.09 (1 H s), WO 200m) 0185696
TR o opyl [m. 7.15-7 26 (20 m, peBr Pl
rgmmorum4- 7. 50, (2H m, 7.54 (1 H s),|7B743Hmp1
%ﬁgpﬁ%%&ﬁéﬁe[ 2- ((R) - Cycl ohexyl - [ (CDCl 3435 4 &

(I-b): R* =Ph, R° = m).
c-hexyl, R, R? =

Me, R® = 8-(tert-

butoxycarbonyl-

methyl-amino)-

octyl.

48 | [2-((R)-cyclohexyl- (CDCl;) §0.98- | (Method 1):
hydroxy-phenyl- E\IE\: | *\/\/© 1.35 (6H, m), Rt 8.27min,
methyl)-oxazol-5- HO" ™2 g AN N 1.46-1.80 (4H, | m/z433
yimethyl]-dimethyl- 0 m), 1.88-2.06 [M*]
(3-phenyl-propyl)- H/U\o“ (2H, m), 2.28
ammonium (1H, s), 2.55
formate. (I-b): R* (2H, b s), 2.97
=Ph, R® = c-Hexy, (6H, s), 3.07-

R°, R%=CHa, 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) 8 0.98- | (Method 1):
hydroxy-phenyi- on 5:)]\)11\/\ o/@ 1.35 (6H, m), Rt 8.09min,
methyl)-oxazol-5- o 1.50-1.77 (4H, m/z 435
yimethyl]-dimethyl- 4o m), 2.29 (1H, | M%)
(2-phenoxy-ethyl)- m), 3.14 (6H, s),
ammonium 3.86 (2H, b s),
formate. (I-b): R* 4.35 (2H, b s),




hydr oxy- phenyl -
nmet hyl ) - oxazol

-5- H3.22 (1 H,
wol2oetohyds) - (1 soxazol -

HO ,

Br 3.44 (6H, s),

N 1.83 (10H n), At 6.93nin,
nm, mz 439
[ Mt]  3- PaTZB2(06/002956

H, s), vylcarbanoylnethyl) ®. 04 (2H, s), -dinethyl-
5.16-5.27 (2H _amoniumm, 6. 77 (ﬁl H, br oni de
EHPHHR® =RaHExyL.7{7. 22 (1 H, —Ph R' = c- Hé>8>3|(2Hn§> 8)
Tac2ekd 1. RC, |Rd = CH3, (2H n, 6519’2
Rokazdtest 7 g (3H, m, yI car banoyl met h . 9 (1
12-Pldnoxgathylo (1 H, s). 53 [2-((R)-Cycl oh& ZO$(1H
(CDCI3) S 1.02- (Method 1): hydroxy-phéF% i glo N 1.40
(8H mM, R 8.02mn, vy } 1.56-1.80 (2H, z 507 neth
| -oxazol -5 ylrnethyl]-[3-(4- Br 0 m), 2|7Ze985H.m)[ M+]
met hoxycar bonylf- (3H, nm, 3.35 phenoxy) 79{4 Al 1; (6H,
s), 3.60 di metIJyI - 3.76 (2H m, ammoniju O( 89 (3H,
s), bromde. (I-b): Ra 3.98 (1 H s), JFEH (2Ho o)
c- Hexyl , 4.03- 4 14 (2H R Rd = OH3, Re m,,_,bss)zo 1
H d), 3-(4- 5.30 (1 H d), Mthoxycanb 6.'87
50 [((2H4-[@ert- phendxy)ypropyl 7.17-7.24 (1 H, (@pClayazmy_ g $Method 5):
669 (P / 002956 81 (2H, Rt 8.11min,
GO |7 e (o oy o3 A2, (R el aRm o
(vetdphansng)-02- |( od 1c) YUK |229(1H,m), | m/z562
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),
(1-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]-phenyi}-
ethyl
51 [8-(4-Carbamoyl- (DMSO-de) (Method 5):
. - N l, - Rt 6.11min,
phenoxy)-propyl] w4 W v o $0.90-1.30 (6H, 6.11min
[2-((R)-cyclohexyl- ) \©\(NH2 m), 1.49-1.75 m/z 792
hydroxy-pheny}- Br o | (4H, m), 2.17- M7
methyl)-oxazol-5- 2.31 (3H, m),
yimethyl}-dimethyl- 3.04 (6H, s),
ammonium 3.28-3.43 (2H,
bromide. (I-b): R® m), 4.06 (2H, 1),
=Ph, R = c-Hexyl, 4.77 (2H, s),
R, R =CH,, R® = 6.09 (1H, s),




hydr oxy- phenyl -
nmet hyl ) - oxazol -

Ho NN\ ~0 1.42 (6H, m), Rt 7.05nin,

5- 0 1.51-1.82 (4H, nmz

528 s,

woloetohyde) - di met hyl - Br o0 NHZ m), 2.27-2.46 [ PCT/GB2006/002956
[3-(4-sul fanoyl - (3H, n), 3012 phenoxy)-propyl]- (6H
m, 3.34- amonium 3.54 (2H, m ., bromide. (I-b): Ra
43-QuCdrbamoyR H, Flg =Ph, Rb = c-Hexyl, m, 4.&83-629(2H),
= , B8 = 6.98-7.07 (2H, 3-(4- f = M),
%%)@@%henoxy) propyl (3H m, 7.47 il ’(@,'bﬁ) ,
7.78-7.88 (2H, { m. 55 [2-((R)-Cycl ohexy|l H( Qpd.2Z3-
51. 00- (Method |{5): hydroxy-phenyl- Ho N 'Bé ﬁHQnﬂ'3d
(7H, m, R 7.88mn, t" O nethyl)-oxazol-%- f T
1.50-1.77 (3H, |mz 463 yl net hyl]-di net hy|l 72.487.50)(2H,
2.22-2.37 [M  |(3-p-tolyloxy- (6H m, 3
propyl ) - anmoni Um (3H, s), 3.32 brom de. ('ﬁgg)5:4 <I-125" f)3l-l,
s), 3.57 =Ph, |Rb = c-Hexyl, (2H, m), 3.[7B77RO1 B, =
CH3, Re = (1 HJ s), 3.94- 3-p-Tolyl oxyprjo Xl 4.02 (2H,
M, 5.17 (1 H |d), 5.34 (1 H d, 6.71 @ H d),
52 [20R¥Qydlongxyl- |7.48-7.30 (3H, m), 7.51-7(CBCls)E3H9-m)|. (Method 1):
-0 - - - .
R o0 PAILCRIogoL 002956 802 50 Ligh ) | mssomin,
methyl)-oxazol-5- i g 3.22 (1H, m), m/z 439
yimethyi]-(isoxazol- o 3.44 (6H, s), [M*]
3- 4.28 (1H, s),
ylcarbamoyimethyl) 5.04 (2H, s),
-dimethyl- 5.16-5.27 (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 (8H, m),
ylcarbamoylmethyl 8.21 (1H, d),
11.40 (1H, s).

53 [2-((R)-Cyclohexyl- (CDClg) 8 1.02- | (Method 1):
hydroxy-phenyl- - /NO \ \h!r\/\/ o 1.40 (8H, m), Rt 8.02min,
methyl)-oxazol-5- _ \©\“/o\ 1.56-1.80 (2H, m/z 507
yimethyl]-[3-(4- o o |m), 226242 |[M
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,

RS, 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
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6. 75-6.81 (2H, | phenoxy)propyl m, 7.18- 42 5
7.53- 7.59 (8H| m. 57 [2-((R)-Cycl ohexyl798((2H evel 4;)
-2—Methodt5)- hy-eroxy- |JT|C||71 === V) 5
54 &?"(@&MOE‘?XV - rv~,~o \ ci , et hy 5"@9293@% (Method 1):
Thydxi-penyi2H) L)y hret hy 3- (3,|4-4R6H; ), Rt 7.05min,
2.26-2.39 H, |[ M¥] Tt o 0- 6H,
ﬁ%ﬁy'gf’%@‘-m e |- 3 an 3. 73 #5 %‘nfﬁﬁ , | 2528
3/ird6thyik-dinetis)- ' - 3 98 4n\02.20 2046 =PH [M*] .
= c-Hexyl, m, 5.20(1H d) R Rd =
iséé-sv'iameﬂ-d), 3-(3, 4-Di chl oro- 6. 69- 6. f%’gﬁ)'ﬁfﬁ
pirenoxyyeomily! (M), 6.95 (1 H d), 7.19-7.(68, n}i8.34-m),
7. 53- (3H| M. Also prepared usingit t
%&BZPW Schemg 3 were: Exanple 58 WO 26%%@%8@9
REGMER2 0&H/B02956 83 O HO N) + 4.04-4.17 (2H,
=Ph, R® = c-Hexyl, m), 4.78 (2H, s),
R°, RY=CH,, R® = 6.98-7.07 (2H,
3-(4-Sulfamoyl- m), 7.17-7.35
phenoxy)propy! (3H, m), 7.47-
.54 (3H, m),
7.78-7.88 (2H,
m).
55 | [2~((R)-Cyclohexyl- (CDCl3) §1.00- | (Method 5):
N .
hydroxy-phenyl- o /ol\jf\/v o 1.39 (7H, m), Rt 7.88min,
methyl)-oxazol-5- ©\ 1.50-1.77 (3H, m/z 463
yimethyl]-dimethyl- B m), 2.22.2.37 | [M']
(3-p-tolyloxy- (6H, m), 3.30
propyl)}-ammonium (3H, s), 3.32
bromide. (I-b): R® (3H, s), 3.57
=Ph, R® = ¢c-Hexyl, (2H, m), 3.75
R°, R®= CHg, 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), 7.51-7.57

(3H, m).




Br

1-f 2- (Hydr oxy-di phenyl - met hyl ) - oxazol - 5-yi met hyl | - 1- me
wohyi7d7qeenoxy- piperidi ni um brom de. (1-b): RaTABRB06002956

Ph, Rc, Rd = Piperidinyl,gRe =CH3 To a sol ution of

[ 5-(4- phenoxy- pi peridin-1-yl nmethyl)-oxazol -2-yl]-di phe
56 ABRIBROOT S xaTpl € 26) (35nmg, 0. 08m i ST :
abg(:e(t onitril e was eq\, 1.5m. (- 5mmol) of (@Daﬁlﬂg 1\kﬁ§% (Method ?)
sBNRXBPTEPYIlret hy [ oh @@Nﬂ\/n\/@et ' ni trijle41 (b m)_, Rt 8.07min,

[ A@h)-SyidRexIur { h&ated ™~ at 4pClin 3 m/z 483
%?@18%%%“%9 Whi a whi ge precrpiiate forms #he z

:.BYGU%’MP 8k evhporated and the residue [tm),256a2.39 [M*]
MrichhyBigxbpotls-et her . The solid was recrys (gh §g;j ror
acetonitrile tol give the title conpound |a %
nyimetivl-dime®yls: t rans 10 isoners as a V\:hl(ﬁl%‘l S)OBJGd
Yamh@mﬁmg (14% LCVS (Method 1): Rt 7. 9%1@ n?) 45'=
[ng}i' NR (CDCI3) S 2.11-2.37 (m A4H) ‘52
P9 d%b@eﬁ) 3.30 (s, 3H), 3.58 (br ssa+|)¢043‘316,7
(bph R° 4ElHexiinor i soner), 4.67 (br s, 1

JFf‘n, mr?sqr/ 156 isoner), 5.04 (br s, ZFH% 84153(4%9{ :
zﬁ ‘n%lr'ls’l%omer), 6.87 (d oH), 6.91 (d, 5@¢4(1Hndhor
sQa®h)oro-/- 02 (t, 1 H), 7.26-7.38 (m 12|—@75g8§§2‘(|br

(br s, 1H m nor i soner)

5, 1 . . fi3 .
ZEth%QF% accprding to the method used mh@ﬁa—h%?e 38

but using Exanple 28 in place of Exanpligs@6myassdy Br
ON ~ ~ 9H
Benzyl - f 2- (cycl ppent yl - hydr oxy- phenyl - t7h§9’ §31'b>@3izol 5

=)

57 Oydibhekyioe amoni um brom de.” ([ | Method 5):
RPEL«M entyl Rc, CH3 Re = Benzvl 55 Y.s’F’? 1 K )

nﬁydf?w}aeny Ve (WENnod Y1) 3 Rt 6570 nﬁ;I rif-40 (b P | Rt 8.62min,
PHYR-okERGPB- d6 227 ( Zngﬁr)Bo(éH)’SZ m/z 517

8 (pH 8 (3H, a.|9 ‘
ﬁ@‘?t%[‘h&% (4. (2H s?s ( 4.70 (2H, 9)226288 @H, | M1

Sdiichidra2Shenbky)H, | M, 7.34, (2H, m, 7.48- 7m)5§3(47(l’5|rl & -

V%)roy%ﬁ?gljmoe 7(?69 PCT/ GB2006/ 002956 84 Excr§360 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=CH,, R® = 5.33 (1H, d),

3-(3,4-Dichloro- 6.69-6.75 (1H,

phenoxy)propyl 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
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Prepared according to the nethod used in Exanple 58
but using Exanple 29 in place of Exanple 26 was N Br

wQ@2807/0i@G6N O 5 Benz |- 2- ¢ clo ent |-h drox -PO&GB2006/002956

I -meth |)-oxazol -5-yi net hyl83- di net hyl - anmoni um
brom de. (1-b): Re = Ph, Rb = c-Pentyl, Rc = Rd = CH3,
R Benzyl Yield: 27 ng, (58% LC-Ms (Method 1): Rt

7 n, mz 391 [Ms] 10 'H NMR (DMVBO-d6) 81.23 (1H,
m =4, 37NRH, ) H n, 1.67 (2H, m, 2.88
(3HP3T; 2 s) 7 (1 H m, 4.55 (2H, s),
4, 2H°s),b6.18 (1 H s), 7.25 (1 H m, 7.34,
(21 ), 7.48-7.58 (7H, n). 15 Exanple 61 N HO- O N+

H -S-Ogf-d 1 0
[2 ((R) cycl ohexyl hydroxy phen I-rret hyI)-oxazoI 5-ylm

SFG\ESMWQImfIﬁ@*(%Dh%OXY'[DBJe@ﬂr‘ty|m$¢m4<)y@<a2@tﬂﬁxl] drnleemymemnol
r{g?ﬂ%?l%%zg n{gzg(dfﬁre@z (f&f]ﬁll()ﬂ:?tﬁﬁl |Ié Wéé’ aH@eoe{‘S}nL (~ 5mmol) of

reedheth%swlition of meqrwbmml@ wapetooﬁwﬁgThmreagmﬁmmWw@waS heated
dapaﬁ% ‘ﬁeéjsa%aneaoﬁ%% or annp WHEHOX AARe R&ﬁ»@@'fﬁﬁﬁe@ THESolvent

ature over e sol vent

WS evappRadatl ansothe h@smmawr@e@ with Wiyl gier. pilei sofid wapy
Srbbﬂgé‘tﬁmgé‘d fréh 'ah‘%nﬁrhé %&Qﬁ{eatm@)bon@o%d R¢ aWigtthmBkture of cns :trans

I ent DCMto give title conpound a
aswrs@savwfétecﬁohm (42% LC-MS (Method 1): Rt 5. 50
nM z 456ekMith m/g)oow 017669 PCT/ GB2006/ 002956 85 1H
NMVR (

cDC 2.19 (22 33 (1H, 2.64
(3H, éaCM§)(M9Th(>§P1) )793@'%2@72(4% g’ 3(16 ?)GH s),

3. 35- 3rAvRI0DAY) 5 2410837 (1A8412 BL15Tk, 3H-miflorisdfe) B0 (s, 3H),
r958 (br s, 4H), 3.67 (br s, 4H, minor |somer) 4.67 (br s, 1H), 4.71 (br s, 1H, minor
isomer), 5.04 (br s, 2H), 5.23 (br s, 2H, minor isomer), 6.87 (d, 2H), 6.91 (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).

Example 59
Prepared according to the method used in Example 58 but using Example 28 in place

of Example 26 was

N
l’§>“\/
O N2
/

Benzyl-[2-(cyclopentyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyll-dimethyi-
ammonium bromide. (I-b): R? = Ph, R® = ¢-Pentyl R%, R = CH;, R® = Benzyi

Yield: 11 mg, (17%)

LC-MS (Method 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, 8), 7.25
(1H, m), 7.34, (2H, m), 7.48-7.58 (7H, m).
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7.46-7.60 (3H, M, 9.31 (2H, s). 5 Exanple 62 N HO ~
~N+ OH HI, On- -S0d 11 O Prepared according

woaod7he7aset hod used in Exanpl e 61 but usi ng EX2OpiGB268/002956

in place of Exanple 47 wass4

f2- ((R) -cycl ohexyl - hydr oxy- phenyl - met hyl ) - oxazol - 5-yi m
et hyl | -

dixaRiblyéo f 2- (4- met hyl am nomret hyl - phenyl ) - et hyl | - anmroni
%mt anesulfon%te 10 h drochl oride. (l1-b): Ra =Ph,

epargd p@g&mmg Rt eppetho |Ré5xan§>le(5§ but using Example 29 in place
MPEMMQ@Z@QH@ hyl - phenyl ) - et hyl Yield: 51 % LC Ms
(I\/lethod 5): Rt 4.64mn, mz 462 [M+] 1H NVR (MeOD) S

m, 1.50-1.81 (4H, m, 2.39 (11-1, m,
s) Bp 71 (3H, s), 3.08-3.27 (8H, m),
7Q2HN 4.19 (2H, s), 7.20-7.35 (3H, m,

9 (7TH m\._Ram O 1 Rai RaN R 30 ~,fA HO Rb
NHz bOd ) CNRR (IX) (l-c} (1-d) Ral HO
Rb O e (1-e) Scheme 7 The fol |l owi ng exanpl e
conpounds wer e prepared u3|ng the route shown in

ammonium bromide. (I-b): R® = Ph, R® = c-Pentyl, R° = RY = CH,, R® = Benzyl

Yield: 27 mg, (58%)

LC-MS (Method 1): Rt 7.30min, m/z 391 [M*]

'H NMR (DMSO-ds) & 1.23 (1H, m), 1.37 (2H, m), 1.52 (3H, m), 1.67 (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, 5), 7.25
(1H, m), 7.34, (2H, m), 7.48-7.58 (7H, m).

Example 61

0 H
n

—§—O H-CI
0

[2-({(R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyi-(8-

methylamino-octyl)-ammonium methanesulfonate hydrochloride salt. (I-b): R® =
Ph, R® = c-Hexyl R® = R? = CH;, R® = 8-Methylamino-octyl

[8-(tert-butoxycarbonyl-methyl-amino)-octyl}-[2-((R)-cyclohexyl-hydroxy-phenyl-
methyl)-oxazol-5-ylimethyl]-dimethyl-ammonium methanesuifonate (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
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"]
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86 Exanple 63 N~ HO O NH2
f5-(2- Am no- et hyl ) - oxazol - 2-yl | - cycl ohexyl - phenyl - net h

wanal7/01fd9c): Ra = Ph, R' c-Hexyl 5 To a sol uPCoiGB2006/002956

[ 2- (cycl ohexyl - hydr oxy- pher$§l - met hyl ) - oxazol - 5-yl ] - ace
tonitrile (Intermediate 12) (600 nmg, 2.0 rmol) in THE
(20 ni'H WYRH(EDCh 3591620822k ded2.33 biguw)s2 64 (310 )1 2.69 (3H, s),

g Y [ 0

%P&F %1§%II‘I1" %S%ég?' us(rbg(z\%llas ’hezz% ég)Bg%H o I%ut}g?g? (%
4617 69 (BHam, 481 ¢cE)t 0 cool to room tenperature. The
m xture was then cooled in an ice-bath and quenched by
the 10 dropw se addition of nethanol (5 nmL) foll owed
tExampt 62hl oric acid (1 N, 2 nL). This mixture was
stirred for 30 mnutes then neutralised wth sat.

s sodi um hydrogen carbonate. The m xture was

F between water (80 nlL) and ethyl acetate
(8Q, o) %eous extracted with ethyl acetate (2 x
50 an@’t o ney Qr anics dried over sodium
sulphate, filtered and svaptyated to an oil. The 15

e was pﬁ’i’if_i ed by SCX cartridge, washing with

net hanol thermPeluting wi thCAN ammonia in nethanol to

give the titl ® conpound as a colourless oil. Yi el d:

400 67% LC-M5 (Method 2): Rt 2.18 mn, 283
nggq:corﬂnmmr@@ghgg uggd ug@xgrr@ga @17bqu| usmg Example 50 in place

Jof @a&mg@ﬂ(v)?}a 2. Q ] S)kézoi -5-yimethyl]-

2' drimethry

CH3 TO(é] %Itl on of
[ 5- (2-am no- et hyl ) - oxazol - 2-yl ohexyl phenyl - nmet h
oot (B HIMENOE): RbLBomis, iz 866 i)

1, 2- di'ghiRQRDRNS 1(P1-T) (msmﬁqct% éP;JFP'nge%g?nﬁ%)?zeg

rrL of 37 %solution Iin water,

{3 aDe? 8% {Hdronded-Sdd (B, @39 6\@72@@711})1171@6(% s), 7.20-7.35
R6E/ (B 70407 80 ¢A%En). 87 1.7 mml ). This mixture was

stirred at roomtenperature for 6 hours then DCM (10

N N
o ;’\B\\ p D .M .
o en o R>’/LO R
H > HO o NH, ——> N

Q" 1y b \
R (o) R RY
(X) (-d) l
Rﬁ/ﬁ}\\\ A
HOT, NF‘{,,F*B
(I-e)
Scheme 7

The following example compounds were prepared using the route shown in Scheme
7.
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m -) and sat. aqueous sodi um hydrogen carbonate (10
m-) were added and m xed thoroughly. The organics

worn@/o1zeh at ed t hrough a phase separati on cart PCUgB2006t002956

evaporated to an oil. PurifS6cati on by flash col um
chr omat ogr aphy over silica gel using 5 a mxture of 10

Erdmmslbdsol : 90 % DCM as el uent gave the title

corrpound as a white solid. Yield: 200 ng (73% LC M5
od 2): R 2.20 min, mz 329 [ MH] NWR
2 ds to Exanple 66. 10 Exanple 65 N HO +~~\
: {2-f
) ¥l oxy- phenyl - net hyl') - oxazol - 5-vi | - et hy
et hyl - (3- phenoxy- propel ) - anmoni um br oni de.
= Ph, Ro = c-Hexyl, Rc = Rd = CH3115 RQ =
P enoxypropyl To a solution of

nyl - met hano anpl e 64 10.5 ng, 0.03 mml).in—a
giHexyt e of acetonitrile (0.5 m-) and chl orof orm

8-aG21Utlon bt t@gjﬁy@!&%@ Ry MV TRy )- bxazm 5] -é5@cohnnle

RtoraeaiEn 2) IR0 pe B MBI 20 i hgtetgy 56 8 wab added
BprS%ad S&ﬁltldh)bffbbﬁhﬁwt'é @?btgmu@hrd@rmmxaam oM is THFc4

usl n en -
Bty g dugfhien e e RBLIRG 20 EvaLtan fen lafdo o o room
¥nepedatufs. G‘hﬁ!ﬂmktﬁ&"/@laé_ﬁeNBoélb/&imaxdtcé)batlﬂnCBqtﬁﬁ\chemby tnez

gi?o%vx&sezipdct@g ol}/%eghaz\ogzls rph o 6 X 35h3%i§qd§1lo?%|_alcjd (qq\l%‘: . This

bkture@as Stirf28 f¢r23a mmmtesfih@ﬁnétﬁfahsed wuthﬂs.ﬁﬁac(@ldus sdgium

Bidach okt g et hetpidap i mia il ot

BEJAER20 0/ 82 af6eoB8xtracted with ethyl acetate (2 x 50 mL) and the

ﬁgﬁg\%m{agp oaqamc&ar@ﬁe?j Igﬁé(ra%g:]lur@ sé’lb%l%tg e?%eéﬁd %BS%%@%&% The

(édidust was purifing bg re@X icervidge, Whehmg tNIlTb medharelinen widing with 4N
é\f{\%o%ae fh hehh oW give HPReAomfouR at &l coldthbsLdi. Exanpl e

Yield: 400 mg (67%)

LC-MS (Method 2): Rt 2.18 min, m/z 283 [MH*-H,0]

'H NMR (CDCls) 5 1.10-1.38 (7 H, m), 1.54-1.77 (3 H, m), 2.28 (1H, m), 2.80
(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

%uw

Cyclohexyl-[5-(2-dimethylamino-ethyl)-oxazol-2-yl]-phenyl-methanol. (I-d): R®=
Ph, R® = c-Hexyl, R® = R* = CHj,
To a solution of [5-(2-amino-ethyl)-oxazol-2-yl]-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,
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(Chiralpax A, 250 x 20mmi.d.; 5% ethanol / 95%
heptane / 0.1 %diethylamne; 15 5 nmn; R 12

woi2o)o17deC- M5 (Method 1): At 6.74 min, mz 329P{¥i&B2006/002956

HNWR (CDCI3) S 1.10-1.37 (87H, nm), 1.61-1.76 (3H m,
2.26 (6H, s), 2.57 (2H t), 2.81 (2 H t), 3.66 (1 H,
s).7 neneld This mixtusp was stieq at apmyipmpgragure (o4 haurs tRnd3CM (10
( /

@j&ﬁa satn%&gt §'F§él§m§1 d OQSNCF‘I@O@& g eme Iwen%addqd and mixed
at.‘igrougbly The omganies piere Imlated terodgi Riphase sepajatiﬂrma:gtndge and

T " :
| 5paReFlair AF pERRALALY fsrctuph bhiEnRTREMY P Siiga gel sing
6 mixtareu i1Age meghatohd® 7-disMrasirivend dayeiherida cpmeodd] as a white
(%_‘913 5 mns). LGM (Method 1): R 6.76 mn, mz 329

NVR corresponds to Exanple 66. Exanple 68 N
HO + NYield: 200 ;g F3%) 2- (Cyc to hexyl - hyd
roxy-p BThmo }-d i methyl-
(3- pheE%Wé S@%ﬁ%? gen;é}om ulrrﬁgy b2 -e): Ra = Ph, Rb
= c- HeNWMR cqrespomis te Example 6% = 3 phenoxypropyl -
Enantl onmer 1 The title conpound was prepared fromthe
conmpound in Exanple 66 using the 25 nmethod in Exanple
aExampte O (Method 1): Rt 8.54 min, mz 463 [M+] 'H NMR
(DMBQ-d6) S 0.95-1.28 (6H, m), 1.48-1.70 (4H, m,
2. .28 (3H, m, 3.11 (6H, s), 3.20 (2H, t), 3.51

(2 ) 1 (2H, n) 4. 2H, t), 5.89 (1 H s),
6.9 48 [(3H,_ m oo . s), 7.20-7.24 (1 H, m,
7 (. 340 4™ TN, (2H, m. WD 2007/017669

2006/ 002956 89 Exarrpl e 69 N HO O 41~-N O BPBr
Br

{2-[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yil-ethyll-dimethyl-(3-

phenoxy-propyl)-ammonium bromide. (I-e): R* = Ph, R® = c-Hexyl, R° = R® = CHj,

R® = 3-Phenoxvgrogyl

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-phenoxypropy! bromide (50 pL., 0.32 mmol). This
mixture was heated at 50 °C for 6 hours then the solvent removed in vacuo.
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) § 1.06-1.35 (6H, m), 1.66 (4H, m), 2.24 (2H, m), 2.37 (2H,
m), 3.17 (6H, s), 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
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1 2-f
2- (Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol -5-vl | -et hy
woOhedioretshyl 5 (3- phenoxy- propel ) -amoni um br oRCHA&B2006/002956
(l-e): Ra=Ph, Ro = c-Hexy88, R=Rd = CH3, Re =
3 phenoxyprop I Enant| omer 2 The t|t| e conpound was

rEE, ﬁ%g,‘ R %Q' %?‘fﬁ% elbfin ggnéhﬁl&hg@ nélt e8 622 m n,
Bhertie eompoumdl was isolated following preparative chlral HPLC of Example 64.

1ok b g A KL ATk PR AT A, 1
[roL/(riry Rt dRyritis)pheny| - met hyl ) oxazol - 5-yl ] - acetonitrile

| SEWAR I N IV (7 i

\(/vagt Z&?gﬁgﬁéﬁﬂ)ﬁﬁ%&@?m yzt23|c arrlqo ntn) and(the )

susperisli MVRWEGD C4) idrir 14 1.87 (B, ra)) 1281rbIAEBIE, mY, 21B6d6HgEN2.57

385 7L P00 0, 28 Tt RLE &4 B8 50 4 [T SR 234 Tt Fos v, o,

filtrate concentrated in vacuo to afford a brown oil,
as used wi thout further 20 purification. LG NB
%— Rt 1.85 mn, nmz 295 [M+] 1 H NVR (CDCl 3)
66-2. 73 (m 2H), 2.81-2.86 (m 2H), 6.64 (s, 1 H),
7.37 (m 10 H). 25 The foll ow ng exanpl e
copounds wrepared in a simlar manner, using the

r odbe chenme 7. Exam Nane Structure 1H NWVR
LCWB\\O 2007/ 017¢69 PCT/ GB2006/ 002956 90 ple 71
[5 (CDClI3): 82.23 (s, (Metho Dinethylamno- HO N

6H)Y2.55 (t, 2H), d 5): R ethyl) oxazol -2-yl]- - |

1 ino 2 : F]"angllgéé)(#“ Ph, R’ =
g : ). [MHH] 72

s h@ﬁ%ﬁ%ﬁeﬁﬁ% %ﬁf@%ﬂgbf@e@%@mw 108 G o
mmgdhe gorydifjonstraperied for Exdmple\66( 3t 1819 mirg).24 (t, 7.43

di met . msmetndd Bt Rt 876 mif; Mz 428 (v -

NMR corresponds 1o Example 66.

Example 68

N [ j
{ L\
/7 N\

Br
{2-[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yl]-ethyl}-dimethyl-
(3-phenoxy-propyl)}-ammonium bromide (I-e): R* = Ph, R® = c-Hexyl, R® = R% =
CHs, R° = 3-phenoxypropyl — Enantiomer 1
The title compound was prepared from the compound in Example 66 using the
method in Example 65.

LC-MS (Method 1): Rt 8.54 min, m/z 463 [M"]

'H NMR (DMSO-dg) § 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, t), 5.89 (1H, s), 6.92-
6.98 (3H, m), 7.00 (1H, s), 7.20-7.24 (1H, m), 7.28-7.34 (4H, m), 7.43-7.47 (2H, m).




10

15

20

25

phenoxy-propyl)- 3.64 (m 2H), 4.04 mz 457 anmmoni um
(t, 2H), 6.95 (m [M+] bromde. (l-e): Re = 3H), 6.99

wO02007h1Hx9 Rb = Ph, Re = Rd = 7.04 (s, 1 H), 7Pe#GBZh{B/002956

Re = 3- 7.34 (m 12H). Phe¥oxypropyl The follow ng
exanpl e conpounds were prepared using the route shown
in Scheme 8. a RRpc 30 RORINR+ RO 30 HORb O

XaN— Rd, -RHORo Re 5 (l-a) (I-f) (I-9) Schene
e 73 N IN O 10

(2—E nzhydryl oxazol - 5-yl net hyl ) - di et hyl - am ne.

( =R =Ph, R Rd = CH3 Triethylsilane (720

8 - pm ) was added @: IS§)| gtign olf (5-h

I Bty aongt - QXazgo yl ) - di phenyl - net hanol

( Exarfpl e Q) 10;)'\1%%25 mol) in DCM (0.7 i),

f yed by TFA (0.7 nl), and heated at reflux for 6

h. WO 2007/H17669 PCT/ GB2006/ 002956 91 reaction

m

xture V\ﬁs concentrat ed pars‘,s|ed over a} SCX-2_
i IO NEXNT" @ S aL:lal *

gg.tg!n-nsk-- J-af rrﬁturen\@é Qelilqwnbﬁtn*ewml R® =

purT |eo over_ STT1ca using a gradl ent or
yoter@r d the title conpound

s LA s s S
(reethwE&me@é 2H), 5.59 (s, 1 H), 6.91 (s, 1 H),
7.22- | &R (MBthdP Rt 882 RNARI684MG 3~ +

NMR corresponds to Example 68.

Example 70

[5-(2-Amino-ethyl)-oxazol-2-yl]-diphenyl-methanol. (I-c): R* = R” = Ph

To a solution of [2-(hydroxy-diphenyl-methyl)oxazol-5-yl}-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
filtrate concentrated in vacuo to afford a brown oil, which was used without further
purification.

LC-MS (Method 2): Rt 1.85 min, m/z 295 [M']

'H NMR (CDCls) 6 2.66-2.73 (m, 2H), 2.81-2.86 (m, 2H), 6.64 (s, 1H), 7.25-
7.37 (m, 10 H).

The following example compounds were prepared in a similar manner, using the route
shown in Scheme 7.

Exam | Name Structure "H NMR LCMS
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N Br O

(2- Benzhydryl
woapyloi7a@omoni um  brom de.

- oxazol

-5-yl net hyl ) - di net hvl

(I-q): Ra = Rb =

- ( 3- phenoxy-p

Ph PCR&B288/002956

= Mg, Re = 3-Phenoxyl propyl9 The title conpound was

prepared from Exanple 73 according to the pethod used

plo 15 prepare Exanple 8. Yield: 87% LC M5 (Method 1):
Rt—8-05-A1 13 |u L A2 1r —IVR \fuu o). 32 (T'

73\@,”??9 Eo(m, 2H). 3.93 (m Fﬁﬁ‘%’@ 4823 (s, | (Metho
(73,204>7+E0|me'ﬂ§ylﬁmlr(os 1 I7—|)H ( (d, 2I—|)20 %(97 6IH),72:55I-0,{2H), d 5): Rt
. 20 ) 12K, | 7% 9; g anp

7 201 L6 dxbor b b0 (©2M, 450 |5.03
12-(5Meiip1nenyl-rdétparm’n.y -nethyl ) - oxazol - 5-yl e} toyls| i), Beer(s, | min,
vl -amine, -6 1) : = Rb = Ph, RERd=Rf =Me P5 T

v am g g Ll pfR Y9 Fr7a7 | miz323
( 5- di| 8= aBHgomet hyl - oxazol - 2-y1 ) - di pheny(m,ntﬂi—hanol [MH"]
(Exaiple—— (100032l —A—3r—DBM—upger- :

TRi t r Q&I Bt orfted ‘;m hydri de (60% di g@\“@@tﬁ@)-ﬁn (Metho
oil, bﬁn‘f@nymétﬁmol rea&:tl on Jg_a|7\m;$2|-|), 3.12 | d1): Rt
stirne r 1 NS. ) Ao

addec oéﬂﬁo(f'tsh@'eiq@étl ' xture Was stirref Saph?'\ggiﬁ t | 743
ten‘percmhethg -Bor 18h] \Water and #t QAc were agER@.52Eh, 2H), | min,

t he phases WO 2007/ (017669 PCT/ GB2006/ 002956

separ &%880" YHH{gP r'gahi c layer was dried (NaZ%’ég)%maﬁH)’ 4.04 | m/z 457
t he ganveotiurevaporafed. The crude product | wasH), 6.95 (m, {[MY
puri f Oy Isolute NH2 cartridge td

W th éﬁ%@a @%&/ cycl ohexane to give the 1?6}’35'@1@’1‘4)’
conpquifd: PNiRA=dR* 56y (53% 5 LCVS ( Met hod| )04 (&t1H), 7.24-

2.22m 23 [MH+H] "H NMR (CDCl 3): 82.2

3. 27 (‘%f’a’?Hysss 55 (s, 2H), 6.99 (s, 1H), 7 343, S5l

(m GHhendxypBopyl 52 (m 4H). Exanple . 76 N |{U J--~N+

The following example compounds were prepared using the route shown in Scheme

8.

o D

HO Rb

o)
RY

(-a)

N-R°

Scheme 8

Example 73

Triethylsilane (720 L, 4.51 mmol) was added to a solution of (5-

dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol (Exampie 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
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MeO Br O 10 f2-(Methoxy-d i

phenyl - net hyl ) - oxazol - 5- vl net hvl | - di et hyl - ( 3- phenoxy-
weonrepyi)es9 ammoni um brom de. (1-i): Ra = Rb = PRCTRB2008H02956

= Me, Re = 3-Phenoxypropyl 91Rf = Me. The title

conmpound was prepared from Exanpl e 75 according to the

resichioimixdierd Was conserpradgsh pesedaver @ SEX-Fceitrifigesnagiberated with

% a(%;lbﬁg@gh%ﬁ [?Prqetgé&ol%ﬁ% ?Hbragg_r&%fztgé %Ia%lé/sl‘jr lhfszNB was
gudizd(aver Siliga ustn®® gradignt QH) 5%Mg@H(RCMAg)eluast Beaffard the title
%5%50‘95{33655%0%8‘4& i17-25-7.34 (m 8H), 7.47 (m 4H),

Ie77 r NHOH HO O-N OH NH
Yield: 74 mg (78%)

51( R) Lﬁ%gﬁ"‘%ﬁ“&%%ﬁ@@%” wgéggwmenyl nmet hyl ) - oxaz
am no?H NOARY (GRC R - 2!.2#10&1613&,\3@ (syRH), 8.59/dr thiy 601 (s, 1H), 7.22-

lg—L Ltl nqbf_l 2-one. A solution of
‘-3%( - -Ftent-butyl-dirrethyl-siIanyloxy)-2-(9-{[2-(cy
cIohexyI-hydroxy-

prample-iet hyl ) - oxazol - 5-yl met hyl | - met hyl - ani no} - nonyl a
m no) et hyl ]-8-hydroxy-1 H WD 2007/ 017669
B2 002956 93 qui nolin-2-one (75 ng, 0.10
ﬁ '%HE (1 m-) under a nitrogen atnosphere
vvastrat dvA\9 trietylam ne trihydrofluoride (48 pL,
tirring at RT overnight the
mxture vva@@alised with satd NaHCOB (aq)
acted wth he conbi ned organi ¢ phases
vvere vvashed vvlth brlne drled(NaZSO4) flltered

aba daéemerap@tmd waﬁepreeeried lﬁ@m Bxample g3 |ancqwémvt<m|vl m@ﬂi@d aged to

W £ gcartridge, and liberated using 2 M .
gng%ﬁla SO étl on in MeOH Evaporation of the sol vent

in vX&Ekd &4 orded the title compound as a yel |l ow gum
10 Yi ebdisdietidd 133308.05 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 (, 1H), 7.20-7.32 (m, 12H), 7.61 (s, 1H).

Example 75

[2-(Methoxy-diphenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-amine. (I-h): R* = R° =
Ph, R° = R%=R'=Me
To a solution of (5-dimethylaminomethyl-oxazol-2-yl)-diphenyl-methanol

(Example 1) (100mg, 0.32mmol) 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
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LC-M5 (nethod 2): Rt 2.22 min, mz 645 [MH]. Exanple
78 '"HO S 15

wO3e@ioredshy| am nonet hyl t hi azol - 2-yl ) di phenyl neChHEB2D06/002956
(XXVI11): Ra = Ph, Ro = PW2 R= M, Rd = Me DCE (3ni)
was added to a m xture of AIBN (5.84 ng, 0.036 mmol),
sepaiatmlnm@ efganiei layer Y@seiried gNaz@CaDandﬁml $l\@ndevaporated The

i P didhas 3l §9nf§&’i  dsifly a oG RofFE R, cartdifs SURRENT £90%

mi\qa{gyctlcmxaoe th@\t@ thertitieeomjpaddd to be conpl ete

accor i g dé&‘s% anal ysis. The solution was poured
onto a mxtur di et hyl ether and satd. sodi um

hydr o &M evietbedts Fﬁrﬂcﬂaﬂh@, miz@28¥Hskepar at ed. The
(g sois \MRTEOLET SFENR ol Larf 500 305 & 49 pellisr . 720

THE ((Ri8H), 7.433152dnt, dH).10 C under an at nosphere of
nitrogen and treated with a 2M sol uti on of
di methylamne in 25 THE (0.178 m, 0.355 mmol). After
Exampleg’@ o RT, the sol vent was evaporated, and the
resi due subjected to col um chromat ography (Si 02, 89g)
h 50% Et QAc in iso-hexane to give the
pteThal . Yield = 0.06 g (51 %9 30 LG M
R}N 84 min, mz 325 [MH +. 1 HNWR 400
: H s), 7.4 (4H, m, 7.3-7.2 (7H,
L 61 (2H S) and 6H, s). WD 2007/ 017669
2006/ 002956 94 le 79 HOS i | Br
| 2 (Hydr oxyd| phenyl met hyI )th| azoI 5- yI met hyI | d| met hyI

Me.a solutlon of |ntermsd|ate 103(0 0559 0170

TR s Lo Y Sl ol ‘?%‘%'/ﬁ'ﬁeﬁ%ﬁ ot
mexamME@t ed near conpletion of the reaction.

The sgi r}foﬁ.' evaporated and the residue subjected
to colurm gy\ﬁg’%rah (Si 02, 8g) eluting with 5 to

15% MbOMS (Medapg b P@V\P@n‘!"ﬂ»eﬂ/dé{?ﬂ{lwdl material as a
Whi t € 15QR (MeOD): & 2.27 (m, 2H), 3.0 (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
(s,1H).

Example 77
OH
H 3
HO /O \ N~~~
‘ OH
NH
O

5-[(R)-2-(9-{[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyll-methyl-

amino}-nonylamino)-1-hydroxy-ethyl]-8-hydroxy-1 H-quinolin-2-one.
A solution of 5-[(R)-1-(tert-butyl-dimethyl-silanyloxy)-2-(9-{[2-(cyclohexyl-hydroxy-
phenyl-methyl)-oxazol-5-yimethyl}-methyl-amino}-nonylamino)-ethyl}-8-hydroxy-1H-
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30

15 Yield = 0.061 g (66.7% LC-M (Method 1): At 2.39
mn, mz 459 [MBr]+. 1 HNWR, 400 MHz, DMSO d6: 8.0
W()]ZO(HI/OI%)ﬁ? 7.5 (1 H s), 7.4 (4H m, 7.3-7.2 PC8IEB2096/002956
9 (3H m, 4.9 (2H, s) H30 (2H s), 3.4 (2H, m,
6 §6H s)_and 2.2 (2 nm. Exanpl e 80 HOB. O N
pm@ -2-one’(75 mg, 0.10 mmol) in dry THF (1 mL) under a nitrogen atmosphere

Was E-’r@@f’e\d' vﬂf?ﬁ/tnglprféﬁﬁrhé trih?drBﬂ@rid@l(@é Q?(Q'd m#%?}r RHYr AARIYAL RT

- et - oxaz - di ne
Sr IS dpadiPn TRstuiEPieS Retealbed ity Satd RGOS (sa)arel extracted

ith RO, ﬂTeB,%FﬁB{héH(UrgQﬁle Fbﬁhsé'éhﬁerb 'vJa'sﬁe&WgHﬁEj dYT@& (Na,SOy),

pr epar ed accor used
BYQRe and @nce@raw? tOI\SZBV'Pﬁ?é teyfforﬂta greombigwm, guny. ihmsas purified

bgF/B 8@@’03@ @IﬁL@%gﬁngCﬂngﬁ@Qﬁ%ﬂ@G Thg ?roo‘dc”ﬁ%)tlons were

Orcﬁ?n{rﬁ%edzﬁhﬁ re%d%tak@iwp in MpOHDOM, passed idyer 2S56¥- egriridge,
ahbl libetaitd lkmggzzhi)amlﬁoﬁg s6ﬁ1tnor?|H)MedH %Jp%ratgg%gthg g%ﬁlent in
gﬁiﬁuo 5?04@%*69 t'momml@ q%a yqlomguns Exarrpl e 81 N+ HO
O N OV @h my %3@0 n O

f2- (4 oro I ox et hyI | - R) - cycl ohexyl - hvdr o
XV- phé /ﬁﬁ‘{@] 'ﬂ‘f]dl met hvl - anmoni um
nmet hanesul fonat e (I - b) Ra =Ph, = c- Hexyl, Rc, Rd

= CH3, .Re = 2-(4-Chl oro-benzyl oxy) ethyl 10 The title
was prepared according to the nethod used to
prepare Exanple 8. LCG-MS (Method 1): At 8.73 mn, mz

(5-Dimethylaminomethylthiazol-2-yl)/diphenyl methanol. (XXVIll): 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
reaction was judged to be complete according to LC-MS analysis. The solution was

poured onto a mixture of diethy! ether and satd. sodium hydrogen carbonate and the
layers separated. The organic phase was washed with water and brine, dried
(MgSO,) and evaporated. The residue was dissolved in THF (2ml), cooled to -10 °C
under an atmosphere of nitrogen and treated with a 2M solution of dimethylamine in
THF (0.178 ml, 0.355 mmol). After warming to RT, the solvent was evaporated, and
the residue subjected to column chromatography (SiO;, 8g) eluting with 50% EtOAc in
iso-hexane to give the desired material.

Yield = 0.06 g (51 %)

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).
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'H NMR (CDCI3): 81.02-1.49 (7H, n), 1.56-1.79 (3H, m,
2.21-2.34 (1 H n), 2.67 (3H s), 3.14 (6H s), 3.64

wO02bi7/0076y, 3.88 (2H, b s), 4.49 (2H, s), 4. 79PATA&B2006/002956

(3H, m, 7.16- 15 7.36 (7H94n), 7.43 (1 H, s),
7.51-7.58 (2H, m. Exanple 82 \ | Br HOOON\ / O
f

?g § ’ R!é&cl ohexyl - hvdr oxv- phenyl - et hyl ) - oxazol - 5-yl e
t t hvl - (2- oxo-2- 20 phenyl - et hyl)-anmmoni um
bromde (I b): Ra =Ph, Rb = c-Hexyl, R Rd = CH3, Re
hen|y| ethyl The title conpound was

p A ed jac or\cN Q et hod used to prepare

Exa e :. - M5 (Met ha Rt 2.53 and 2.60 nin,

nz 433 . % HN 3): 81.02-1.87 (1 OH,

m, 2 232( H, , 3.59 (3H, s), 3.60 (3H, s),

3.89 , b s), 528(1H d), 5.47 (1 H, d) 5.76
(IQ-"(Hvér)oo(yalpi\ZnJInﬁhﬁlﬁhﬁazﬂis-vﬁnéﬁvﬂﬂﬂmé‘th IB. 7.45-7.54

(2H rT) 7 I61 .67 (I FI uk Rs 1T¥I_—T, .c_V\D Rir Me

® = 3-5HQ1Q¥-1 %rogx

et hyI | -di net hvl - (2- phenet hyl oxy- et hyl ) - ammoni um
brom de. (I-b): Ra =Ph, Ro = c-Hexyl, Rc, Rd = 5 CH3,

Fﬁeﬂogygp &h%i 6M3§bhﬁ’ bad hﬁg&l Wé@a&&éme WIS of intermediate

- hydr oxy- phenyl - net hyl ) - oxazol -5-yim

prepar ccor used repare

Bx@R55, 08, 7O|_rmng}gm(®é©|3damj))and|:we(§N Slmbn hhe ﬁplythm\gas heated at

A%‘f J%Jpﬁ 55?2 V\fg\g %on %‘L&; (%%% %I‘t—l in D&Jgh)ér}{é_gdt%& rlwggr(c%)mpgg_tﬂon of the
Jeddtiod. Fhe coivelbnverdevapotated andhhe rési@ille falgect@dtjo colurhh
gcﬁ}or%}j}graé}é&gﬁ)é 'Béﬁelﬁmg v:\gnjt_R 5td 'Ig‘%l\Zééﬂ ik Bngtlc_)Dgithhg?desired

material as a white sold.

Yield = 0.061 g (66.7%)

LC-MS (Method 1): Rt 2.39 min, m/z 459 [M-Br]+.

1H NMR, 400 MHz, DMSO-d6: 8.0 (1H, ), 7.5 (1H, 8), 7.4 (4H, m), 7.3-7.2
(8H, m), 6.9 (3H, m), 4.9 (2H, s), 4.0 (2H, s), 3.4 (2H, m), 6.1 (6H, s) and 2.2 (2H, m).

Example 80

(3-Benzyloxy-propyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-
ylmethyl]-dimethyl-ammonium bromide. (I-b): R* =Ph, R” = c-Hexyl, R®, R® = CH3,
R°® = 3-Benzyloxy-propyl

The title compound was prepared according to the method used to prepare Example
8.
LC-MS (Method 5): Rt 7.26 min, m/z 463 [M*]
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HOON O _ O Br OH 15
F3- (4- Car boxy- phenoxy) - propvl | -f2-((R) - cycl ohexyl - hydr

woxyepheey| - net hyl ) - oxazol - PCT/GB2006/002956

5-yl met hyl | - di net hyl - ammoni%m brom de. (1-b): Ra =Ph,
Rb = c-Hexyi, R, Rd = CH331 Re =
3- (4- GdMNBOR(DMSERTNYJ Of90c12d (M, BA)NRERH 1T (PO HH)) 2.0/ én, 2H), 2.26

?rg?fI?)R)‘sza%f%{pg%g@Rﬁ%wb%? (Rt 345 (1, 2H), 4.46 (5, 2H), 4.72 (5, 2H),
1Bea8(g| ) Mo X @2alt,-15H) yT.88718@ (I, [78),(7446et, Rbiy.yx52 tsonid).- pheno
Xy) - propyl]-di nethyl-amonium 20 brom de (Exanple
53) (41 ng, 0.069mmol) in H2O (3m.) and MeOH (3nl).
BExampE 8% i on was stirred at anbient tenmperature for 2
days, and then 1 MHClI (2nL) was added. The sol ution
3 reedendri ed and the crude product was purified
gmat ography eluting with 20% MeOH in
t itle conpound which was assunmed to be
qi de éal th~@5 Yiel d: 40ng (100% LC- M5 (Met hod
Ln, n Mt]. "H NVR (CD3OD) :
: 739 (61, m, 1. . (4H, m, 2.22-1.46 (3H,
n, 3.12 WO 2§09/ 017669 PCT/ GB2006/ 002956 97 (6H, s),
3.39-3.52 (2P m), 4.05-4.16 (2H, m, 4.77 (2H, s),
Q. 93+ () ) YA )

SHRKe \ HOON =
methanesulfonate. (I-b): R* =Ph, R® = c-
f c | b 5Yo-B W ') - oxazol -5-vlm

Meriehijie compoyhawa$ peplaydd aceording toriheretdizntessedfto pegpare Example
y-b). Ra =Ph, Rb = c-Hexyl, Rc, Rd = CH30 Re =

- (4- Met hyl - benzvl oxv) -ethyl The title conpound was
pr eparléiMscdmtisicht): Ro87Reninpnizcd@3iMetl t o prepare

Exanplig N\mR (CDCL): 51.02-1.49 (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 5), 4.49 (2H, 5), 4.79-4.99 (3H, M), 7.16-
7.36 (7H, m), 7.43 (1H, s), 7.51-7.58 (2H, m)..

Example 82

r\l]/\x\\ / Br'_
i\ O M
o)

[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-(2-0x0-2-
phenyl-ethyl)-ammonium bromide. (I-b): R =Ph, R” = c-Hexyl, R%, R% = CH3, R® =
2-Oxo-2-phenyl-ethyl

The title compound 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+].

'"H NMR (CDCl): 61.02-1.87 (10H, m), 2.17-2.32 (1H, m), 3.59 (8H, s), 3.60
(8H, s), 3.89 (1H, b ), 5.28 (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).
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10 8. LG-MS (Method 1): Rt 8.67 min, mz 463 [Md]. ' H
NVR (CDCI 3): 51.03-2.07 (1 OH, 1), 2.22-2.43 (4H, m,

wWa.26@/00%d s), 3.14 (6H, s), 3.64 (2H b s), BCBE&B2EH/002956

b s), 4.48 (2H, s), 4.60 (M6H, b s), 4.82-5.02 (2H,

, 7.04-7.37 (7H, m), 7.42 (1 H s), 7.55 (2H, d).
%@.’E&@cﬁﬁeSGOHCBr N~NOC Qd 11 -S-O |1 O
f2-((R) -cvcl ohexvl hydr oxy- phenyl - met hyl ) - oxazol - 5-vi m
| - fN (3 chl or o-

' I I - d| nmet hvl - ammoni um net hanesul f onat e.

(I-ha):“ Ra Ph/ ‘Rgemc 20 Hexyl, R, Rd = CH3, Re =
4-D) 0- xvl oxv) - et hyI The title conpound

Exanphe” 8. LC-Ms (Methad 1): Rt 9.09 nin, mz 517
[MH]. "H NVR (CDCI3): #B1N03-1.39 (7H, n), 1.58-1.80
(3H, m, 2.23-2.35 (1 ), 2.71 25 (3H, s), 3.17
(6H, s) l3 71- 3d77(2H n) 389398(.|2H n) 4.42 (1

g@, Rf = the[@ @-eﬂlm O
(2o REDRBSAEMEY b Al LB AR B R Y DB e
180I uene-4-sul fonate. (l1-b): Re =Ph, Rb = c Hexyl ,
LC-MS (Method 1): Rt 8.51 min, m/z 463 [M+].
'H NMR (CDClg): §1.07-1.40 (m, 7H), 1.60-1.80 (m, 3H), 2.32 (m, 1H), 2.87 (t,
2H), 3.12 (s, 6H), 3.72-3.87 (m, 6H), 4.17 (s, 1H), 4.91 (dd, 2H), 7.16 (m, 3H), 7.20-
7.28 (m, 3H), 7.29-7.37 (m, 3H), 7.57 (d, 2H).

Example 84

[3-(4-Carboxy-phenoxy)-bropvll-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl}-oxazol-
5-y|methy|]—d1meth\LI-ammomum bromide. (I-b): R? =Ph, R° = ¢c-Hexyl, R®, R CH3
= 3-(4-Carboxy-phenoxy)-propyl

1M NaOH (0.209mL) was added to a solution of [2-((R)-Cyclohexyl-hydroxy-phenyi-
methyl)-oxazol-5-ylmethyl]-[3-(4-methoxycarbonyl-phenoxy)-propyll-dimethyl-ammonium
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.

Yield: 40mg (100%)

LC-MS (Method 1): Rt 7.35 min, m/z 493 [M+].

'H NMR (CD30D): §1.02-1.39 (6H, m), 1.53-1.79 (4H, m), 2.22-1.46 (3H, m), 3.12
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5 R, Rd = CH3, RQ = 2-Benzyl oxy-ethyl The title
conpound was prepared according to the nethod used to

wonrepaseExanpl e 8 using PCT/GB2006/002956

2- (benzyl oxyet hyl ) - p-t ol uerd8sul fonate. LC- M5 (Met hod
2): Rt 2.60 mz 449 [Mt]. "H NWVR (CDCI 3): 51.02-1.76
(61, $PH8.3998,5232R2m3, 4305-4.461(2H)m), 37192@5391693 7.0d.(8B, hRH,16-7.35

(1 H b s), 4.48 (2H,

é‘ﬁ mh%)s"s? 253%{'{5& 7%55&92@3 15 (2H, n), 7.16-7.43
(9H, ), 7.55 (2H, d), 7.73 (2H, d). Exanple 88 T 1 ~
N HO O NH2 15

i no- et hyl ) -oxazol -2-VI I -cycl opentyl - phenyl -
haol. (1-c): R-= Ph, Rb = c-Pentyl. Prepared
b '&’g\ 0 the nmet hod used to prepare Exanple 70.
S kviegho 2): Rt 2.03 mn, mz 287 [MH] 'H NWR
(C[Bd ) 81. 28N 71 (m 11 H, 2.78 (t, 2H), 2.97 (m

2 (s, 1 P89 .22-7.28 (m 1 H), 7.30-7.36
7.58-7.64 Exanple 89 N HO O
Cycl opent yl - gi 2-di | am no- et hyl ) - oxazol - 2-yi | - ph

enyl - net hanol! (1-c) Ra = WD 2007/ 017669

PCT/ GB2006/ 002956 99 Ph, Rb = c-Pentyl, R = Rd = CH
BL(EDaE R RS PhditgyiphehlBmsttiipoxareb8-wimethydpdimethyl-[2-(4-
a -b .i_‘ =-3 NE r}gdzf _,,__ 05 m ; ZPl‘F%@-—C-HeXl
ﬁ‘H)nd =CRJ K3 2- Met)ﬁt(l—gengiloxﬂﬂthyl 5 2. 972(m 1 H) .
bo (Dbr s, 7.27
?hg@quomwd vg @eqa(ged %&in&%lr@ﬂ@@u d(tolﬁr%pa'jg Brgpmpie

8./

LC-MS (Method 1): Rt 8.67 min, m/z 463 [M+].

'H NMR (CDCly): 5 1.03-2.07 (10H, m), 2.22-2.43 (4H, m), 2.69 (3H, s), 3.14 (6H,
s),3.64 (2H, b s), 3.86 (2H, b 5), 4.48 (2H, 5), 4.60 (1H, b ), 4.82-5.02 (2H, m), 7.04-7.37
(7H, m), 7.42 (1H, s), 7.55 (2H, d).

Example 86
N
HO" A\, c
o Ao
__IS|...O
O

[gﬂR)-cvclohexvl-hvdroxy—phenyl-methvl)-oxazoI-5-y|methyl ]-[2-(3.4-dichloro-
benzyloxy)-ethyl]-dimethyl-ammonium methanesulfonate. (I-b): R® =Ph, R°=c-
Hexyl, R®, R® = CH,, R® = 2-(3.4-Dichloro-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 (CDCl): §1.03-1.39 (7H, m), 1.58-1.80 (3H, m), 2.23-2.35 (1H, m), 2.71
(3H, s), 3.17 (6H, s), 3.71-3.77 (2H, m), 3.89-3.98 (2H, m), 4.42 (1H, s), 4.49 (2H, s),
4.87-5.04 (2H, m), 7.11-7.33 (4H, m), 7.36-7.49 (3H, m), 7.53-7.59 (2H, m).
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O-SO n 0O10
f2-((R)-cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl m
wethloi7ad met hyl - (3- net hyl - 3- phenoxv- but yl ) - aRODIGB2006/002956
nmet hanesul fonate. (l1-b): Ra#8=Ph, Ro = c- Hexyl, Rc, Rd
= CH3, Re = 3-Methyl -3-phenoxv-butyl The title
was prepared according to the nethod used to

prepare Exanpl e 8. Yigld: 5ng (6% LC M5 (Method
. 2.85 mn, ;@U“LM] 1H NVR (CDCl 3):
-2'}!)0\ 16H, m 0282013 (2H, m), 2.16-2.30 (1H,
6 03N+s) 3.07 (%H s), 3.44-3.55 (2H, m,
4 91 (2H, T"iL 6. 83 (2H, d), 6.97-7.27 (5H m,
32 (4H, m—020 QLOG CAL EXAMPLES The
ory effects 6 ounds of the present
A&rinic receptor and (in the

the (32 adrenerolc receptor wer e
C¥CIOREX Yo EHOXN-B d-raethyl)oxazol-5-

MnsaRyil- Bilﬁetﬁipﬁﬂhﬂfml'ﬁﬁ% QJehQﬁJQll%rﬂﬁ*é Qﬂbq‘ﬂ_ﬂ : [Fl_ = c-Hexyl,

R@d]O | gand blna’no STUdI es utTT1sing
,,,,, Lo i 2 2 conner0|ally avai |l abl e

R htlé@ﬁ%&l‘ﬂ@%a%éﬂé@ééﬂ Qecérﬁlﬁ Al egnéﬂ'lé& @ééﬂo%rﬁpare Example

receptors to assess
%PFWH|2t(§?e%¥V|Q¥M%"BH)'Pﬁ?|ée%ﬁU5@QﬁWsts for M and M3

recept_grms m&n’gagpeﬁggb,{}%lﬁgk{%ﬁer were incubated in

96- we| I at es Wt h@&@% VG "and ant agoni st at
var i odi; :r)a«ﬂ 1013, mbaie: 2 e bt amed 126, s), 3.69 (2H,
B@}J A é’{@gﬂ%?’@é&?ﬁ? ﬂﬁ@@%ﬂqg)o%g:%ﬁ)? GO0 m m), 7.057.15 (2H, m),

nd were rveste tratio
ﬂ“ﬁﬁg*bnﬂf§5%0%1ﬁﬂg%?3(%§nqm|I lation fluid was
then added and the bound radioligand counted using a
Canberra Packard Topcount scintillation counter 5 The
e of antagoni sts at each mnuscarinic receptor
nmeasured using the alternative radioligand
O\B and an adaptation of the above affinity

agoni sts were incubated for 3 hours at a
atKatd on 10-fold higher than their Ki, as
m n@d W't hNthe [3H] - Q\NB |igand, with nenbranes

sing the human nuscarinic receptors. At the end
is time, [3H -OQO\NB was added to a concentration

[5-(2-Amino-ethyl)-oxazol-2-yl]-cyclopentyl-phenyl-methanol. (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 (CDCl) & 1.28-1.71 (m, 11H), 2.78 (t, 2H), 2.97 (m, 3H), 6.72 (s, 1H),
7.22-7.28 (m, 1H), 7.30-7.36 (m, 2H), 7.59-7.64 (m, 2H).

Example 89

Tony

Cyclopenty!l-[5-(2-dimethylamino-ethyl)-oxazol-2-yi]-phenyl-methanol. (I-c): R? =
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10 25-fold higher than its Kd for the receptor being
studi ed and the incubation continued for various time

woeni7mdzedr om 15 m nutes up to 180 m nutes. MeROTAIB2606/002956

and bound radioligand wer &9t hen harvested by
filtration and allowed to dry overnight. Scintillation
i R°axcB&e CHyd t he bound radi ol i gand count ed

e
£3bfted aSGRBEh 18 EEEAPE yac RPN ro B O ect ec
bi ndi n@-ms_ (MWad&)cEtEJOBcrr_lin,enlzmér[M_Hﬂs reIf ated to the
m . he
Fecopt BMRGEOLES SAPRETP R o). BRI R o dBnr k20t 21
2087 (he el B68 (brEHaH),@.6DW, Mg), FaEEPands, wey, 2.33q5 ey, 7.62 (d,
the receptor binding assay: M Exanple binding K 1
-g * 2 +++ 3 NT 4 +++ 5 + 6 +++ 7 ++ 8 +++ 9 +++

10 NT 11 +++ 12 +++ 13 ++ 14 + 15 ++ 16 NI 17

Igl)'(aml?eé\gl' 19 NT 20 NT 21 NT 22 NT 23 NT

9_0©

—$-0
H

)
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-dimethyl-(3-
methyl-3-phenoxy-butyl)-ammonium methanesulfonate. (I-b): R* =Ph, R® = c-
Hexyl, R, R = CH,, R® = 3-Methyl-3-phenoxy-butyi
The title compound was prepared according to the method used to prepare Example
8.

Yield: 5mg (6%)

LC-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).

BIOLOGICAL EXAMPLES

——

The inhibitory effects of compounds of the present invention at the M3 muscarinic
receptor and (in the case of Example 77) the B, adrenergic receptor, were determined
by the following binding assays:

Muscarinic Receptor Radioligand Binding Assays

Radioligand binding studies utilising [°H]-N-methyl scopolamine ([*H]}-NMS) and
commercially available cell membranes expressing the human muscarinic receptors
(M2 and M3) were used to assess the affinity of muscarinic antagonists for M2 and
M3 receptors. 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
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15

WD 2007/ 017669 PCT/ GB2006/ 002956 101 24 NT 25 NT 26
+ 27 NT 28 + 29 + 30 + 31 + 32 +++ 33 +++ 34

we-2607/03%69+ 36 +++ 37 +++ 38 ++ 39 + 40 +PET/GBR006/002956

42 ++ 43 +++ 44 +++ 45 180+ 46 +++ 47 ++ 48 +++
49 +++ 50 + 51 ++ 52 ++ 53 ++ 54 ++ 55 +++ 56
+agioligand were then harvested by filtration and allowed to dry overnight. Scintillation

fluid was then added and the bound radioligand counted using a Canberra Packard
Topcount scintillation counter

The half-life of antagonists at each muscarinic receptor was measured using the
alternative radioligand [*H]-QNB and an adaptation of the above affinity assay.
Antagonists were incubated for 3 hours at a concentration 10-fold higher than their Ki,
as determined with the [°H]-QNB ligand, with membranes expressing the human
muscarinic receptors. At the end of this time, [°H]-QNB was added to a concentration
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 radioligand counted using a Canberra Packard
Topcount scintillation counter.

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 ++
2 +++
3 NT
4 +++
5 +
6 +++
7 ++
8 +4+
g 4+
10 NT
11 +4+
12 +++
13 ++
14 +
15 ++
16 NT
17 NT
18 NT
19 NT
20 NT
21 NT
22 NT
23 NT




57 +++ 58 ++ 59 ++ 60 + 61 +++ 62 +++ 63 NI 64

NT 65 +++ 66 ++ 67 +++ 68 ++ 69 +++ 70 NT 71 ++
wW@2007#6176693 + 74 + 75 NT WD 2007/ 017669 PCT/GB2006/002956

PCT/ GB2006/ 002956 102 761 77 + 78 NI 79 +++ 80

+++ 81 +++ 82 NT 83 NT 84 NT 85 NI 86 NI 87 NT

B84NT  §NINT
25 NT
26 +
27 NT
28 +
29 +
30 +
31 +
32 ++4+
33 +++
34 +++
35 ++
36 +++
37 +++
38 ++
39 +
40 +4++
41 +
42 ++
43 +++
44 +4++
45 +++
46 +++
47 ++
48 +++
49 +++
50 +
51 +4
52 R
53 ++
54 ++
55 +++
56 4+
57 +++
58 ++
59 ++
60 +
61 +++
62 +++
63 NT
64 NT
65 4+
66 ++
67 +++
68 ++
69 +4++
70 NT
71 ++
72 +++
73 +
74 +
75 NT
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90 NT Conpounds with a M3 binding Ki < 1 nMare
i ndicated '+++';: those with Ki between 1 and 1 OnM as

wO-2607/0amd9t hose greater than 1 OnMas Y. Al ceOpamB208/002956

tested had Ki val ues <5pMi0Xonpounds narked ' NT" were
nottest his assay. 5 R Adrenergi c Receptor

R48i ol i dand Bi hdi ng Assays Radi ol i gand bi ndi ng studies
71 i sing [125|]-1 odocyanopi ndol ol and commercial ly
avai | ablldNTcel | | menbr anes expressing the human [ 32
adPener gita+receptor were used to assess the affinity
pB0ant agonirsts| for !' 2-adrenergi c receptor. Menbranes
asd SPA |1Q+beafs were incubated with

[ 8251 ] - l[jodocyahopi ndol ol and R2 ant agoni st at vari ous
¢gacentriadi ons| for 3 hours at roomtenperature in TRI'S
pghfer. [Nie aspay was perfornmed in 96-well plates
MgECh wWang read using the Wallac M crobeta counter.
Exgrpt e [Afg exin bited a K value of <100nMin this
agpay- ysis of Inhibition of M3 Receptor

g T vat g via] Cal ci um Mobilization CHO cells
¢xpresSh the) hunan M3 receptor were seeded and

Mg that \mr,ver ight in 96 well collagen coated pl ates
(brack—wat+-—el ear botton) at a density of 50000 / 750
of mediumin 3% serum The foll ow ng day, a

Cdnepoumds eftls btr\'ncs/lamdmg Ki Wlmaﬂeahdléﬁe@ehkiﬁﬁﬁose%fh i between 1

HB S th
OIRME SBarB &4 bt i ThbEEs 1 A spireliafs tepigd haa K
dakeies ebuMi 6nmp6’@ms)mawksd AT ebré not thsted drethissassagl.

i ncubated for 45 mnutes foll owed by addition of 5041
of nmuscarinic antagonists or vehicle. After a further

15 Adirendrgis RévepbdraRadislgandeBihdimg Assdyd=Xst ati onTM

A48 SSi QR for conds t.0
SECEHRIL OBt 30 es SR P udER R Rror s olaBE apmeccily
agaitabit céllanémm’aoés Westdhejrthadﬁﬁr@nqiz adlPerfetdif receptor were used to
concegf}r n and the f 8 %cence neasured for a
RN e Ripgon Rt Io8 B RAlP 108690161 Hegerancs and SPA
Bedd<WaRAM RGN [1@|$-Id%§yeﬁ%|p%b%§ §ﬁ’d B)éaﬁtél { it Gl U%bus

t he IB eak res onse fromthe nean of asell ne

CPURsEaeRdal 3 Hows Ak P {ReIReEathfe mﬁ@'ﬁ@s@%é’h@ﬁssay was

pBHOGWY iA 106- \A?an@m@f{ #AkRhagee ﬂafadtdt%ﬁ‘\ tﬁEWé‘ﬂé{@l\{ilS@B@ﬁ%uhfézr
oni. s S en calculated in

SaEBleL Y SR a0k teg! 2 LUBLn BSasaRYat i on of

pot ency and duration of action in Isolated Guinea Pig

Trachea Experinments were carried out at 37C in
nodi fi ed Krebs-Henseleit solution, (114mM Nad, 15nM

NnbEE oflinhiyitidrSe¥M3 RedeMded@ivatidn (M Kicium Mobiigdtion
@%851% e%%ssing the human M3 receptor were seeded and incubated overnight

in 96 well collagen coated plates (black-wall, clear bottom) at a density of 50000 / 75yl
of medium in 3% serum. The following day, a calcium-sensitive dye (Molecular
Devices, Cat # R8041) was prepared in HBSS buffer with the addition of 5SmM
probenecid (pH 7.4). An equal volume of the dye solution (75pl) was added to the
cells 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
baseline fluorescence. The muscarinic agonist Carbachol was then added at an ECqg
concentration and the fluorescence measured for a further 60 seconds. The signal
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1.2mM KH2PO4 , pH 7.4) gassed with 95% 02/ 5% CQO2.
| ndonet hacin was added to a 1o final concentration of

wakbofrrandeeae were renoved from adult mal e DunkPaT/GB2006/002956

Hartl ey Quinea pigs and di 36ected free of adherent

tissue bef or e beln? cut open longitudinally in a line
dpssalcriatadhy syhliget e Rl TasaaNSeSrM e wranobthe baseline

S350 8 AU Rt 08 v

MU FLIAONEE Foe Presernd ewaagomst &ig8 Jfa@rh@alw@ted frnerder to
EASHE IC3, dReey. ed bet ween two pl ati num el ect rodes.
esponses were recorded via a MP10OOW Ackow edge data

acqui sition systemconnected to a PC. Tissues were

ﬁblid\%l?fg@f?térﬂfy éﬁ}?ﬁdlﬁ‘t‘&f jon Wﬁggfloﬁ‘lrf %§th¥ g@ﬁ% IQ'E] Trabhea

SXPeRments wereyearged peialfy 'runo%w KigbstHensplelt selutiprt( h14mM
WaCI Q 5311!\?1‘?«!6!-@0&”'1 PR Agsey! SemMiddcEg Qrﬁlqi\/l%ﬁr% SmM gl M glucose and

I'ta ge-response" curve was

f1o?rmM é%‘npph se'de7 "a)rﬁ@sae%wwhﬁﬁ%rw% QQaatg\domﬁmcmplpﬂa asifled to a

kiRalRVARENLRKES & @ﬁM ti ssue according to its own

response to voT Ti ssues were washed wi th Krebs
Jeaeas weéﬁw@nmvedg@m adylignalpiDunkie Hattieyr Gginearpigatand dissected
ek Of adiréstdistii©Pedle 6@?% ?Lﬁ%ggg %gltudlﬁgﬂqﬁﬁthﬁébg;g&lte the

response curves were atrve a
gruselesindivigeahtipsios $13 artiiagedigop ntw@trewerg cumm‘eswswended using

&@@cmﬁfe%dn@ 1@@\@%@?-%%@8 Jhh waﬁﬁ&w :éqbc%éd R aﬂo?@éitrért%%ucer

next addition was . Pertentag

ERSM0;thafithg BRpuedd l?paf&éthem'ﬁqnstweﬁlaéluu@te&ptmﬁs diRsRONses were
ESVRERIt ik IMPY G@W/ﬁ@%\/\/l@@é{@@éﬁt@ @cé\ﬂg% W%@bn‘i’ 9§ﬁ‘nected to a PC.

response Curves constru usi ng Prism
JPHeRverefryliprieias 9ne Hruinsesa resrha@ t%rmf 18cRgovaTe then

3bjExseto éleaﬁca’m:dldda\ﬂmﬁmati@ﬁ aPh fr@a&érfw o Bod} ffh wu?se width of
revi ousl| det er m ned

B AR Rel R O5e: Basiat sien s BPuaS A YUBORIRYOEST arve was

gatkrhied fonrmponlslae a:hd @Wﬂn&ﬂmﬁl wite gl thehRpplied® évelsﬁdiece of
{o reach 50% this res determ ned t

eGSOy RRa WeHEnsatenate s pgshes wil Krebs
saufimLard dlpwetilto stabiige Uhdertstimslation ptidr taiatibitibn ostestdopiund.

[ h
S hul o BRebllS b b Wi b ovmuS R pBlon et
torepqurelse halt-layf increogoisu Auhce theneasarsedo eddh addittort lednredched a

BP0 et el 5ok e FRACH SRR REihn ot s stmutated

prrirechiortiseatauiaded toneach gangeniition obaactecompasd(ddaad and dose

Brllseé’au %’ﬁ&g{rﬂ&e? 88%@%}5%‘?&4 srbfﬂ{a?élgﬁd e Bo e Eulated

IVI dua ent | S were owed to
fﬂf@ﬁ@hrmmﬁ@ﬂdo their local surroundings for at |east
5 days. Throughout this time and study tine aninals
were allowed access 5 to water and food ad |ibitum
Gnseldimemngsduiation efrpsticn Bladies sgrawerforined biyraddingdhe previously

AEBAFREGECE, ddRLeRPR1A of edfhpoutRiSth 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
contraction in response to EFS to return to 50% of the response in the presence of
compound is measured. This is termed the duration of action.
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conmpound or vehicle (0.25 - 0.50 m/kg) was

adm ni stered intranasally. Animals were placed on a
woeat7ad7¢gsad and al |l owed to recover before bei ngCT/GB2006/002956

returned to their hone cagées. to Up to 72hrs post
dosjng guinea pigs were termnally anaesthetized with
Methacholine Inducad Bronchecensirictian in NWOnoi nt of surgi cal

a\n@@&hh@%'p@s (Uﬂlﬁkml}%lﬁlle@/? Wé?dmnm g seg%jﬂ E%afsewere

v. cannula fil

Eﬂﬁ“‘f'%lﬂ idggpﬁqgﬂe Anmﬁﬁgwgyre(ailgwpmtg aqaqj,lmatlze/ to thelr local surroundings
@@H’Qt léa%f 5 659@ 'ThRfugﬁ&ﬁt'TﬁQ ﬂﬁ’lb'dﬁ% stJ irhd Q&Fﬁx wa allowed access

@ose cannul at ed id por cannu
aieﬁé“%@é‘rﬂ%@d@mcannul at ed i s transoral ly with a

dem@atﬁ@ W@Fe%ﬁ?éeétﬂ&%ﬁ ﬁlﬁqgé Wﬁa‘é&%ﬁ‘rae&'ﬂ@ﬂéﬁ?@ h%ﬂg gé‘? Mest

br eat hi ng ani mal was then connect

FRRLAYRhE M A (O0h @W@l/kghwa% admwst@r@dmtmnaa@yom.mals were
fola@et BAAUHERIRCIh B AowBd ?osl%%\?ertﬂe?&é By retuﬁ&gi i their home

tracheal cannul a was attached a pneunot ac
G688%phageal cannul a attached to a pressure transducer.

2 tEthl@Qﬁ)@ un@é&ﬂﬂ%ie @er‘éﬂ%rrﬁxﬂéﬂ;} ér%%gg\ gﬁé{%@%}hane

si. st ance of

ne.r
?\5}55?“ LBV they BOIPE%I&UfggCahaga?%e%ﬁ'@é@e ivetler weimmwas
adMUMISd vk bdriek i MRGAAGA ﬂiléd”‘\ﬁltr( H@pérﬂus@gﬁﬂégﬂwate buffered saline

ute recordin

G Rmiofld PiclsiF o mRBaGbpie. Bhe Fagnea was exposed
admmmﬂan@d Wi a n?gjhﬁxm&wm@a aAd e adsRhaguaeaknulated

esi st@ P@gﬁﬁ %?‘Cfe area under the curve 25
Erﬁ\mra § P9 ?ﬁ'ﬂ bepdiRgtdierg peri od which were
Wbedpmm?jraawbw%edthag abmmbwag) megt fHineted @ 49 ghfofnaﬁy t eﬁt

nds obtained in this assay for the
ARG HR R ovE i [T Bafts, QK Ensisinaioha i prbumonel and a
hesswe pransdudea Trb@tra(:ﬂx@al@ék@ﬂa Wag. a)tabrﬁtuﬂm%obneumoéach and the
0 ar.at or conpoun

? %%ﬁggi&gr@nﬁ@r’%gﬁ%ﬁﬁgaﬁ ?Rreﬁfﬁr Eg) npduags. Inhlmtjn tion of
phé oesoppagesl cavhudewas absitiateddo give d basetnkriesissinet ®fbetween

S L S T
administratiort efgnethacheling (up ta 3ougkgLorbol/kg)hAemidatesebartinyef the
M%Sceo%&n@ﬁn@tlorp\bv%ta‘kgﬁ ?rofna}ﬁéj ggingof'ﬁ/s b@rﬂﬁﬂ‘ltﬂa%rg

treat nent rou
They ﬁ@ﬁvxﬂraﬁ%déglﬂmta rAsH remwm chares)stams aatelammlerttlm eatve

gQJmQMﬁHg @ActY ek ﬁdt@ r do%ﬁ@é?rﬁ@ Mﬁfﬂ( %m%&&% Rﬁélyﬁeoth'éo

hour s before ch a enge ocarp
prggghopgcptﬁgwﬁ(gffﬁgts o@tﬂsﬁ@gn@qu@gs Q;re[sghts@btameg' in this assay for
Maaempbehd seEkamdidIz (&Y |t
20077’%’17 69 PCT/%B%O o) gggg'%%ﬁ‘g@q 4% %S’:Mc&gg“g’kg
Q¥ indygedronghaensiiisiipn, anddheievapagia 09@99 @t@pum;@re
$Honetin Figekd €x) each ani mal had an absorbent pad pl aced
in the nouth for 5 mnutes to dry

Inhibition of pilocarpine induced salivation by i.n. administered compounds.
Guinea pigs (450-5509) supplied by Harlan UK or David Hall, Staffs UK and
acclimatised to the in-house facilities for a minimum of three days before use. Guinea
pigs were randomly assigned into treatment groups and weighed. Each animal was
lightly anaesthetised (4% Halothane) and administered compound or vehicle
intranasally (0.5mi/kg) at up to 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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20

residual saliva, this pad was renoved and repl aced
wWth a new pre-weighed pad for 5 mnutes to establish

wea 0@ adiag of basel i ne saliva production. At theT&Bi00002956

thls 5 5 minute period theiglad was renoved and
ghed. A new pre-wei ghed pad was inserted into the

M?Qt h5ekob r@n%%ﬁf'(‘é@ﬂtﬁﬁﬁe$t@@%@ {rad) devalopegi (Rlagencpiohtoe pinch

kil 6%73%94&%! sl aﬁslaﬁoe?llf %'d afgcé&‘ﬁn thé‘grgauﬂf fof Qﬂhﬁ\g%to Ly
Fasiiua é%I'VW this padrvag rgm@ywé ROt EPIFsed vether @e%pmwejgmﬂ ngd for 5

brnukes faéﬁtﬁb%l;\]a rd&birRethi ofiod mgﬁ tppaafu@ﬁ@ Cﬂ'tﬁé‘b@é 605

subtractin pre-wei g

EXtAe Beripthil @asevas‘»o'amagﬁ angwgigagd pémememm@d pad was
W@Jﬁ@d ﬁlt@ﬁ\@‘?ﬁodtﬁ B@fo'?ee éaérPannﬁ’lEtPr"e‘H&l@e@Q c %BHQth%tdolﬂgmgifered

sal 1 va over m nut es. m nu erio

Hrden e ki At ek Ohesoehi.aRBIkG @ Smikeal the mebwat regioved,
%Tg‘h@@i anBa§RAdJdEniRT é’ﬁé’\ﬁ bﬁ?ﬂleghe& Eaﬁ aldry8 rﬁﬁﬁtegi@ Ll’é“?é" minutes.

to be constant and nul ti by three to pro

reading for baseline saliva production over 15

m nutes. Inhibition of saliva produced by the conmpound
could be calculated by using the follow ng equation:
Sglivarproguciion wassalcuieégd fewb%@aw tha gyg-weighed weight of the pad

ﬁ@lWe(aQﬂn Bﬁﬁﬁuﬁcﬁﬂr%%%ﬁhggﬁ&gﬁad &r%thegrﬁ;rw&r% adﬁed Logether o

nBound of faormula (1)

Qlfgd g€ 89 )acmgm\l,{ﬁtg}neqfﬁah\(q 9vepq15,n§n@ps C@a%h @mmlng penod could be

hiyslysegan adé\ﬁ@h Bk svhold D@t fecBrdifigdtiod! gs%el%e\ﬁ&éucuon of
é“'&(ﬂ@f a&wmgﬂ&o *p%cwt%nnaaﬁénww%# by e@:io RIBUUGa reading for

Bésefiné salvh prodldEgn begetsheuwst h the nitrogen to which

they are attached forma heterocycloal kyl ring, and

R2 is a lone pair or -a group -R7, -Z-Y-R7, -Z-NROR1O0,
INBib@IonNRSERMA, produdsBLy[tAEBDIHEAra d3TId 19 calcufatel B) ubing 1y

following equation:

(1-(Test-baseline)/(Veh-baseline))*100.
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15 (ii1) RL and R2 together with the nitrogen to which
they are attached forma heterocycloal kyl ring, said

woiogy/beieng substituted by a group -Y-R7, -Z- YPET/GB26/002956

NROR10; -Z-CO NROR10; -Z- NRO-{08E101C(O) O R7; or;
-Z-C(O-R7; and R3 is a lone pair, or C-C6-alkyl; 20
RALAINS R5 are |ndependently sel ected fromthe group
onsi s -fused- heterocycl oal kyl

ﬁeter oél?é}ﬁp Oaﬁm’g‘%f cycloal kyl; R6 is -COH,

G - C6-al kyl, G -C6-al koxy, hydroxy-C -C6-al kyl,

nitrile, agroupCO\IR82 or a hydrogen at om 25A|s

an oxygen or a sulfur ato s an al kyl ene,
al kenyl ene or al kynyl e gj o ; 30 R7 is an
G -C6-al kyl, aryl, b- cI oal kyl ,

aryl -fused- heter ocycl al §/I heNeﬁoaryI
aryl (Cl1- C8-al kyl) - heteroaryIB q&;E C8- al ky“5
cycl oal kyl or het er ocycl oal kyl group;
C - C6-al kyl or a hydrogen atom WD 2007/017669
P e/CI:‘BZOOG/ 002956 107 Z is a Cl-Cl6-al kyl ene,
98- al kenyl ene or C2-Cl16-al kynyl ene group; Y is a

iy ] i€, -G¥-uls@iroralyormged; 488 R hiRlBga 6r 4 Q@@pemelzwwa

R N R S N e biR i 7-CTR e ape s a lone

payr) G ~Chaiayikyt ) -, or heteroaryl (Cl- C6-al kyl ) -
group; or R9 and RlO together with the nitrogen atom
to which they are attached forma heterocyclic ring

o) RY- aamm%msgethepwnm el dltiogéfmb hithitBeyParbtth Bifdd thﬁ aog en
aCcC e

or a pharpaceutical Iy
b8 QFOoyG{GR R g fg‘g ROGR @ﬁe PREAF agrq%TFéorZ (57 RNReRY
GWNMRQ$—ZJWQWJO(G)@JP§*69 12%5 $er 15 Rl is
Cl- C6- al kyl or a hydrogen at om is Cl-Co6-al kyl, a
hydrogen atomor a group -Z-Y-R7 and R3 is a | one

Pay R' &id ﬁitc@@tr@lr ith theohitrbderPidAvtiieh thegatdglackbd forhhke

ch they are attached represen
et ey P FiRG bobi SRS TGO B A0SR TGP st K R heZ-

Nth RSP er-CO-NRTRED-Zhey-RE8C(GD-RLIRC hed (LR %ﬁ@ﬁarsaa lone pair
{:eroc cLoaI kyl ring; R4 and RS are |ndependent y

romthe group consisting of aryl,
heteroaryl Cl- C6-al kyI cycl oaI kyl; 25 R6 is - OH,

| o Cl- Cb-al kyl or
E@apgggﬁr%{ngﬁ?engen}/y selegted ?ron the group conglstrng of aryl, aryl-fused-
heterocycloalkyl, heteroaryl, C-Cs-alkyl, cycloalkyl;

L

R® is —OH, C;-Cg-alkyl, C;-Ce-alkoxy, hydroxy-C4-Ce-alkyl, nitrile, a group CONR®; or a
hydrogen atom;

A is an oxygen or a sulfur atom;
X is an alkylene, alkenylene or alkynylene group;

R’ is an C;-Cg-alkyl, aryl, aryl-fused-cycloalkyl, aryl-fused-heterocycloalkyl, heteroaryl,
aryl(C4-Cg-alkyl)-, heteroaryl(C,-Cg-alkyl)-, cycloalkyl or heterocycloalkyl group;

R® is C;-Cg-alkyl or a hydrogen atom;
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A is an oxygen or a sulfur atom X is an al kyl ene,

al kenyl ene or al kynyl ene group; 30 Z is an al kyl ene,
wabkbwermyteme or al kynyl ene group; Y is a bond sCTB2YEN02956

atom 35 R7 is aryl, heteroad@V, heterocycl oal kyl. 3.

A conpound as clainmed in claim1 or claim2 wherein Rl

is methyl or ethyl, or WO 2007/ 017669

CT/ 06/( 00295 d

AP S n- AR G g ey RC P B = 1 Ich

-Z- NROR10, - Z-CO NROR10O, -Z-NR9-CO-R 7or; -Z-C(O-R7,
Ion(eﬂlé)ai r, or Cl-C6-al kyl in which case

d
?H%ar?f’f‘g%@i‘yg&f‘ Mo which it is attached is a

quaternary nitrogen and carries a positive charge. 5

ound as .clained in claim3 rein R3 1is
%e?ﬂ??‘%g@ IRgeRengeniia hicseasn At o P@a@yh 2l pfy-used-
aétteﬁﬂ;lyeldalkﬁ mm@&@bwaikyﬂlﬁeté?@éwl QWCP@E-EIKW @r heteroaryl(C1-

ve C & éco ound_ as clained in claim
o GipSPvanar are S CGRUIERSND JHER TRAONA O 1o wbiqHEey are

BitddHe@gort 8 hakirédychd iy éires aton®s Betbriaty &rﬂaiﬁﬁﬁ%cfﬁﬁnér‘nitrogen
heterocycl oal kyl ring of from 3to 7 ri ng at ons,

RhPee R Wet er 0- atons are nitrogen; and R2 is a Ione
pair or Cl-C6-alkyl, or a group -R7, -Z-Y-R5,
-Z- R10, - Z- NRO- OR7 of -Z-C(O-R7. 6. A
BBWNE%HEPC%“%”&?H%%? e &l VBtei/\H%derPfiﬁi‘)déHgitWOf-
together with the 15 nitrogen to which they are
ttac ed forman eridinyl, piperazinyl,
net AR b’@pgfi %}T‘ dg’rcq%gﬂriﬁl"gﬁfrhyl ring. 7. A
conpound as clained in claim5 or clai m 6 V\,herei n the

B géaaﬁi'%? 2 e iyl 2y e Som 368 oroun

pbériiﬁ aed Bhisraglene Bair Ar Copalkytions claimed in any of

hygﬁg]) R® ?(%%\;Q%A/iﬁtjh %ﬁé@ﬁr&% \Di%c%e%%c%d repreSent a

h@emgcl@@l@l@n@,?ord?’ andmh()(jl)théﬁimth BB nitrdgen i ®h2h thérgre

Qﬁ%gp%,ﬁ(gsaﬂgﬁﬁtgrﬁg@?%@@ Hr?q; o three carbons by

7 is nethyl, ethyl, n- or
isopropyl n-, sec- or tertbutyl; or 30 phenyl, 3,4-m

ﬁ“ Qbf(li gp %F@ iﬂ&?pﬂﬂ%@%{ly se?ecf’te]@ﬁgn‘iltﬁ@ §Q§u§’é¥§§i§ﬁ% of anyl, hyelteroaryi, Ci-

&drobenzo ur any napht
Qyﬁ Wh eyaisalkyoxazol yl , i soxazolyl ben2|soxazolyl,
benzoxazol yl ,

R® is —~OH, halogen, C;-Cs-alkyl, hydroxy-C+-Ce-alkyl or a hydrogen atom;
A is an oxygen or a sulfur atom;

X'is an alkylene, alkenylene or alkynylene group;

Z is an alkylene, alkenylene or alkynylene group;

Y is a bond or oxygen atom;

R’ is aryl, heteroaryl, heterocycloalkyl.

3. A compound as claimed in claim 1 or claim 2 wherein R' is methyl or ethyl, or
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35 thiazolyl, benzthiazolyl, quinolyl, thienyl,
benzt hi enyl, furyl, benzfuryl, i mdazolyl,

woenwioria@azol yl , isothiazolyl, benzisothi azol yPCT/GB2006/002956

pyrazolyl, isothiazolyl, tril@8olyl, benztriazolyl,
thladlazolyl oxadlazolyl pyrlda2|nyl ¥r|da2|nyl,
\AOZOWENGIBR” IPOYHIoB20 W/ QHakib6or 4. 0@up - aZ2-MyR7, ~Z-NRR', -

9 | t h | .
et IR 9 O S:  ani
aniigh casedheorijrppematom tle\l‘h}OﬂTIblb ettaciedrianyjuatediar amlmtgbm land
%gﬂ,h régpostggf Q?rlggl kyl)- 5 part is -CH2- or -CH2CH2

r a

Saryl wherein the hetroaryl part is
pyridyl, yrrol yI pyri m di nyI oxazol yl, isoxazolyl,

henzi , .
benzt %?&z;gﬁoﬁd l%h as;% Ea{‘rﬁ%@‘ ﬁ\ché %h:? ‘gh‘?ﬂe'nz%‘e% Fiativd g thatthe pytrogen
e tawkich Itllmttb@hetﬂ idg qth&!emam ritecgehydnd chflies a positive charge.

i sothi azolyl, benzisothiazolyl, pyrazolyl,
I sothiazolyl, triazolyl, benztriazolyl, thiadiazolyl,

dxadi aPmﬂrlynqunpyas |ct$aned1y1l qlalmyf omlﬂaimrg/Whel"ernl RZanyR® together with

't% ¥ effo&ﬂ%ﬁégyg at‘aﬁ@%h onoccﬁlceheté/rogyclc%ﬂ(yﬁ rmg of

1rom 37 tieg aiahysdmavfacpihhb@le&;nq—btomsrare hiirogen; and R?is a lone pair or

hét esra(ﬂ%‘ﬁrgg M_( parﬁ lgé E:éé%R (]JﬂMh rﬁh@?i@ﬁ -8 A(1Z-CO)-R".
pi perazinyl, N-substituted piperazinyl such as

%Et hy l&éo%%ﬁgj 0¥ clalrﬁéq in c‘?aeﬂ?\xigérg‘%ws tgggthgbwnh the
@ﬁ@lgelp towkich theycalre)bttaoﬁled faryrcdrogestitiny!, pipedgioyl qlieerakinyl, N-
g{éﬂwpﬁ%@%gyl@&y%ﬁm ﬁ g5)endent |y hydrogen; nethyl,

rsopr 25 phenyl,
3, 4- nethylenedloxyphenyl 3, 4- ethylenedioxyphenyl

@“ hydiy ‘?ri}%)%&' 'éé@bé m?J‘iﬂFb'%M or C%leﬁ Gﬂ%eraﬂ%é@gﬁg?n atom to.

r| m i soxazol enzi
Wi‘cﬁ( ﬁ@l@l or Rtarnobﬂoa;ﬂ attdsbed tSra quedérpary nifrigeol ayid, carries a

Ebélﬁ\@/dhargﬁbenﬂ hienyl, fury[, benzfuryl, 30 im dazolyl,
enzi m dazol yl, isot hi azol yl, benzi sot hi azol yl,

pyrazol yl, isothiazolyl, triazolyl, benztriazolyl,

Bhl adh&:l)ﬁ{pbhnd 9§é‘lﬁln@e7oqméln opﬂ‘lb'pq@czejdl?% einlﬂ Whig?éh gt Ianx group

yI ol I ndazol
ﬁl'qi i X h%*{?h@nyrz -CQ- MB ?h% eé‘lQ)Qy/%h@fnyZ C(®)R":
35 ethylenedloxyphenyl dlhydrobenzofuranyl or
aph , and the -(Cl-C6-a part i s - CHe-
Efﬁeﬂ@%h KR 8Pt'q1?@n3éﬁléésﬁti@q Pyer %’éz‘ reg QaFPQnﬁéWrﬁn(?tPHg e n

atomto V\,hi ch they are attached form an azeti di nyl,
gé)’%é'%b . pi perazinyl, N WO 2007/017669
87902956

R’is methyl, ethyl, n- or isopropyl, n-, sec- or tertbutyl; or

phenyl, 3,4-methylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
dihydrobenzofuranyl, naphthyl; or

pyridyl, pyrrolyl, pyrimidinyl, oxazolyl, isoxazolyl, benzisoxazolyl, benzoxazolyl,
thiazolyl, benzthiazolyl, quinolyl, thienyl, benzthienyl, furyl, benzfuryi,
imidazolyl, benzimidazolyl, isothiazolyl, benzisothiazolyl, pyrazolyl, isothiazolyl,
triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl, pyridazinyl,
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110 net hyl pi perazi nyl, pyrrolidinyl, norpholinyl, or
t hi onorpholinyl ring. RO and R1O are independently

weebwmiad f r om hydr ogen; Cl-C6-al kyl; or any oPCTHIB2680/002956

optionally substituted aryl, 109
aryl -fused- heterocycl oal kyl heteroaryl or 5

aryl ( Glaz®at, aldoyl dringazoiyyorspeci fical ly defined for R7
inthis claim or RO and Rio together with the
nitrogen atomto which they are attached forma

het er agyalkyl Whe'rmgthefaryflpartné pigerat, Gsmeilyieoadibkyphenyl, 3,4-

cont ai Qi further en. or e to 10,9. A
conpotHtenediorinedi stz EPABRN] FRkngcaton-
- NR RpRR.is R3Hi-or -TeLOML-; or ethyl, R2 is -Z-NRORLO or
-Z-Y-R7, Y is a bond or -0-, and -Z- is a straight or
branched al kyl ene radi cal |inking the nitrogen and

- NRORWatepsaryXIRyl vitherein eHeahatroatyl part ist myridi@, pyardhys,pyeitnédimyl,

o R Ty B a5, LT e aconr,

d : hyd rqgtmryz atfieny bermzthtquhery!I thenizfurd, limidazolyhypenzinidazolyl,
s DRt doelazhlve pilao BB el via08) BBy,

cl ai mtiiasvbsolig] oxadiazolylh pyrgiacingl, pWIa‘aEiﬁRStnaEiﬁyu indolyl or indazolyl,
- Z- NR9 7 d -Z-

strai R%q% (fg?z 038@ g?'lt%l ﬁ’OBF' %l_l(')z ’ﬁtﬁﬂl ng t hleS :

nitrogen and - NROR1O or -YR7Y by a chal n of up to 16

car bonnoaatn % ggﬁgﬁ @aaregg{ﬁ?laebﬂggl her with the

nltrogen ov\,hlch forma

-heterocyclic ring of 4-8 ring atons, optionally

t
ol RISHECS: Sk S0RBs BT PYARLBAR el e,
t oget pégeridinyh pipeeazirg Nﬁuhsbfg@qi Riperakinyd lsucm@xszm&tfylplperazmyl or
tt t )
S D e o et
t hi onor phol i nyI ring. 14 A conpound as clained in

clai mc}ﬁlo%p éVciBbi]ﬂ?yI Qs B?cyc‘le%&?f sipbly a

cyclic |pop ["c group such as pheny benzyl ,
dihydrobenzofuryl or phenylethyl. 35 15. A conpound

as cl gogpd R1plaﬂﬂﬁd engbady™s 12 to 14 wherein R9 and
Rio are as defined in claim8. WO 2007/ 017669

PCT/ GEYEWSPB0DSEY, ctiylor 10T IS0RBR¥ound as cl ai med in
any of the preceding clains wherein R4 and R5 are

phenyl, 3,4-methylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
dihydrobenzofuranyl, naphthyl;

pyridyl, pyrrolyl, pyrimidinyl, oxazolyl, isoxazolyl, benzisoxazolyl, benzoxazolyl,
thiazolyl, benzthiazolyl, quinolyl, thienyl, benzthienyl, furyl, benzfuryl,
imidazolyl, benzimidazolyl, isothiazolyl, benzisothiazolyl, pyrazolyl, isothiazolyl,
triazolyl, benztriazolyl, thiadiazolyl, oxadiazolyl, pyridazinyl, pyridazinyl,
triazinyl, indolyl or indazolyl; or

arylalkyl wherein the aryl part is phenyl, 3,4-methylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, dihydrobenzofuranyl, or naphthyl, and the —(C4-Cg-alkyl)-
part is ~CH,- or -CH,CH.-; or R® and R'® together with the nitrogen atom to
which they are attached form an azetidinyl, piperidinyl, piperazinyl, N-
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i ndependently selected fromnethyl, ethyl, n- or
i sopropyl, n-, sec- and tertbutyl; phenyl,

wa 2do7etdsy| enedi oxyphenyl , 3, 4- et hyl enedi oxypheayiGB2006/002956

di hydrobenzof uranyl, 5 naphtii@ ; pyridyl, pyrrolyl,

pyri m dinyl, oxazolyl, isoxazolyl, benzisoxazolyl,

benz axathglpiperazirtyl, aywblidinyl, meorghdiinglz of fhiomayiatioyiying.

t hi enyl, benzthienyl, furyl, benzfuryl, i mdazolyl,
benzi m dazol yl, isothiazolyl, benzisothiazolyl,

pyr azR sd RI°snd mdaperidently selectad éoy hydegent €i-8z-alkyl; pr any of

t hi adi azol vl . oxadi I ' [ ' '

) 257 b P, B 8 oy Bl o

1, 2, 3aniECeC-akyil roomasiepbeifieallyldefioga: foo B optls, claim; or

cycl obutyl, 1o cyclopentyl and cycl ohexyl; and R6 is

-OH, a hydrogen atom nethyl, ethyl, hydroxynethyl,

ni t r i ReandR " dogpticerpvitBGNRARroghe Atz toasinibh R@yiase attached form a

i nd d LY .. ey s . .

n conpaainay el B ety opfondy CRaREE: BHARnitdoen o
wher eoxygén ptogach of R4 15 and R5 is thienyl; or (i)
each of R4 and R5 is phenyl; or (iii) one of R4 and R5

is phenyl and the other is cyclopentyl or cychohexyl;
@r (i Axoopeund agdaiared iRElain 1twhasen) in taegrouneNFORMRT R &

| i | . | ai: .
FUFURINE I P SRRz VA, VA ORPUD S50 @Rt
ol e di atkybamg radical fiskipg seliregercang MR Ritear YR’ 18 ajahain of up

] as clainmed in any of the
%%S{;%S%a*éﬁ’g; %‘s&ﬁhmé?’géﬁﬂy'x is -CH2- or 25 - CH2CH?-.

21. A conpound as claimed in claim1l which has formula

gc}.ﬁg Agﬁ%%&‘aé Cithe @;&OQ@S&% Ais pfdi), Ben1,RS

erelnAls-g- -, mis 1 or 5; rong A

igycraberofusyl &F phenvigdditi t ut ed phenyl ring, or -
nonocyclic heterocyclic ring of 5 or 6 ring atons, or
ﬁhenyl -fused-heterocycl oal kyl ring system wherein the
bt er HEPRIPBUNKY$ ClRiMRY N Slaim PRy Siapd) i0Mhrseia P &peIR care as
défimad ™ ciainPs 6 WO 2007/ 017669 PCT/ GB2006/ 002956 112
ring atoms; R4 is phenyl, thienyl, cyclopentyl or

cycl ohexyl; R5 is phenyl; thienyl, cyclopentyl or

¢y.cl op&siipousd &S cliimetl inBlairft, 1 WherBinpin tile grodipt-NFS RER®, B is

%%—gﬁqg@g";orgz-lYgRgg(kj%ﬁ&i%hﬁ \c/JIr %Igd atgﬂg- S §s+qt1 §t'rajgrﬂ%tr b%n%ﬁctac? Ellkylene
radical linking the nitrogen and -NR®R'® or ~YR’ by a chain of up to 16 carbon atoms,
and R' and R® together with the nitrogen to which they are attached form a
heterocyclic ring of 4-8 ring atoms, optionally containing a further nitrogen or oxygen

atom.

13. A compound as claimed in claim 12 wherein R' and R® together with the
nitrogen to which they are attached form an azetidinyl, piperidinyl, piperazinyl, N-
methylpiperazinyl, pyrrolidinyl, morpholinyl, or thiomorpholinyl ring.

14, A compound as claimed in claim 12 or claim 13 wherein R’ is preferably a
cyclic lipophilic group such as phenyl, benzyl, dihydrobenzofuryl or phenylethyl.

15. A compound as claimed in any of claims 12 to 14 wherein R® and R'® are as
defined in claim 8.
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phar maceutical ly acceptable anion. 5 22. A conmpound as
clainmed in claim1 which has formula (IB) - R4 N X

wOGhZj7¢69 HO A (CH2) m~ + / (CH2)s -Y A OB RBCTIABROLD02956

wherein Ais -0- or -S-; mig1i or 2; ring Bis a
pyrrolidiniumor piperidiniumring; ring Ais an
optional ly substituted phenyl ring, or nonocyclic
het erocyclic ring of 5 or 6

. rin at.ons, . or )
pReny A FUBRHWASHYBEE Inamigfithg 8’#@%9&9'@%‘%@?@!”@%{@ R® are
heicpengartly@aldsidd fidni ehettyd em%r,nan @ﬁi&éé;br‘bﬁ)(lh‘i‘-t, Ssané hdrioutyl;
ring of 5 or 6 ring atons; R4 is phenyl, thienyl,
PEMYpATORNY IeRedigRyP b 1 4-cthenadignphgriv, ditydiieghzofuranyl,
hm @ y S: i ; . ’ )’ i !r U
?b“gang P”?“g; pImAYICL ARG, ooy %ﬁ?*%°'yfobveﬁé'2§"¥’-ﬁ'z? ot
PNy Rzl {idroM hgRzthig 2oy auinalylihisdVie penztijenyl.fHayl, Repafuryl,
ampaasipeesiricakdiy, iSSHRRBOIADDENZEdRAz0IVE Dyradofyd TEEHIEEOINRS
cl ai in.claim2l or claim?22 wherein ring Ais (i), .
6"&210!% gaenynaéqmstmafi@z@mh prasiazeivl, piedaz B}SWC?G&ML triazinyl, indolyl
whﬁfaizélrlemaama@ﬂdasa_i,@;,ait@tﬁhrfyan@ﬁaﬁthﬁawl;@&wprd%l, @3{0!0&@!,
C3-al k ¢ al kyl

Cl- |, amino Cl-C3-acyl, and am no Cl-C3- :

S IEpe AT irugn oD 88 Pl b rasAtoms RgTY) 6o
Wyeroymethiie nivgé airaCyr6lPe ONH®, Whérgin sach RTRORE¥S4ridently methyl,
h t?rocycllc ring of 5 or 6 ring atons, such as
(ﬁ%cﬂréﬂyﬂ?@m 1. 24. A compound as clained in

claim1 which has formula (IC) - (CH2t -N RO R4 N X

Rer croatbaunegis el it 3R 1484 BigPghG Halys Wror@i gy each of
@RSl thieviylior Gi) epchpelr Rtirad Rfs phagyl; dr4iiil ene ¢fRéray,R® is phenyl
t hi.enyl ycl nt.yvl _or cl ohexyl : iS enyl .

SR poeE K Ey BB lor BroiE G e Sr' nARRdhiapy, and the
iotthe precyeopehtyl or dygidhexyén atom or optionally

substituted WO 2007/ 017669 PCT/ GB2006/ 002956 113

Cl- C6-al kyl or aryl, such as optionally substituted
piBeny|A campaunt, aslaidied 4 cisim 67 whergirdRtist-OH.s 0, 1, 2,

3, 4, 5, 6 or 7 provided that s+t is not greater than

16; Y is a bond or -0-,
19. A compound as claimed in any of the preceding claims wherein R® is

hydrogen.

20. A compound as claimed in any of the preceding claims wherein X is -CH,- or
-CH.CH,-.

21. A compound as claimed in claim 1 which has formula (1A)

X.
ae N (CHy) @
o A _B\ A /
A (CHy),, 7N_ (CHy)s —Y
R® (IA)
wherein A is —O- or -S-; mis 1 or 2; ring A is an optionally substituted phenyl ring, or

monocyclic heterocyclic ring of 5 or 6 ring atoms, or phenyl-fused-heterocycloalkyl ring
system wherein the heterocycloalkyl ring is a monocyclic heterocyclic ring of 5 or 6
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and X' is a pharnaceutically acceptable anion. 5 25. A
conpound as clained in any of clains 21 to 23 wherein

WO 2057/007664, 2, 3, 4, 5 or 6 and s is 1, 2, 3, PET/GB206/002956

or 7 and s+t is 1, 2, 3, 4, 5126, or 7. 26. A conpound
as clainmed in claim?21 or claim?22 whereint is 0, s

lri$lg 3torasdR™s phenyl, Qhuenwocyaﬁ;peﬁtymrmaun@kyaﬂsq% pthemw tHuélnyI
r.ei
Ao yoRd 3T b 45 60T A SO 4. S 0r 7

Wcﬁémth‘ét s& @ nbp@@ammdnaﬁnﬂs iyds 8.bofld oF —00.and D6 iZ8. A
n.claiml, selected fromthe

SRR AcREBble oS by

roxy di phenyl - met hyl ) - oxazol - 5-yl et hyl ] -di met hyl - (3-p
nox ro ni .yum sa

B0 Bepboutias HERpa oM | atyan basagRyR B of -5 yi m

et hyl ] -di met hyl - (3- phenoxy- 20 propyl)-anmonium salts

[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - met hyl ) - oxazol - 5-yl m

et hyl ] -di met hyl - phenet h¥t - amoni um sal ts

[ 2- (RR) - wa hyd (CH,), ”
h I | - 5 | met hyl ] - di hy -
Hgéy e_y -enyé oxago y rr_g?gy ]-dine
y

[2-((R) - QICI ohexyl - phenyl met hyl ) - oxazol -5-yl m

et hyRp- [ 2- (2, 3- di hydr{o- (IB)

benzof uran-5-yl ) -et hy B gi/net hyl - ammoni'um sal ts

[ 2- ((R)-cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl m

et hyl ] - di net hyl - (6- net hyl -

Mteklh T B-0- 'B?L!?Wrﬁ rsafTBPZ“rMG‘B@@'atpi/rrohdlmum or piperidinium ring; ring
Cycl opent yl - hydr oxy- phenyl - net hyl ) - oxazol - 5-y| net h

£A '_Fga& %Pﬁ?'iy %@SﬁH@HWDVI3@gp(prd‘@9,rpgcygmﬁ%¢rgwc§%ppg; ot 5 or 6 ring

[Aork ! ﬁ?\@ﬁﬂtfb(éeot?yéierocycloalkyl nng? system whereln the heterocycloalkyl ring
r OXy- hen | - net hé/y -oxazo -

ﬁ%@ mﬂnoc:g }SH'@FRSQ cubpqﬂ,%?)or m‘vssé {ssohenyl thienyl, cyclopentyl
61@@ @ﬁwmhedwquwwasmﬁtymbywéﬁexwgm -253y4,86 or 7

e 0 i dI ni.um s
[%d AR S P RoREoa e ol S Thbs 16 g o
e-tchydtr}d ot iget ghakmaceutibailyexgeptablt Whjonammoni um sal t s
(2-Benzyl oxy-ethyl)-[2-((R) -cycl ohexyl - hyd
roxy- phenyl - net hyl ) - oxazol - 5-yl net hyl] WO 2007/ 017669
3T/ GBR 60mpOrtbastclaifbd in diaime 2yt elaimmB2 mieradrating A is (i) optionally

substituted phenyl, wherein optional substituents are selected from C4-Czalkoxy, halo,

(4- et

C,-Cs-alkyl, amino C4-Cz-acyl, and amino C,-Cs-alkyl, or (ii) a phenyl-fused-
heterocycloalkyl ring system wherein the heterocycloalkyl ring is a monocyclic
heterocyclic ring of 5 or 6 ring atoms, such as dihydrobenzofuranyl.

24, A compound as claimed in claim 1 which has formula (IC)
X o
(CHp), —N,

Rs N
\
HO%D\‘CH%\Q/(CHQS — i

wherein A is —O- or =S-; mis 1 or 2; ring B is a pyrrolidinium or piperidinium ring; R* is
phenyl, thienyl, cyclopenty! or cyclohexyl; R® is phenyl; thienyl, cyclopentyl or
cyclohexyl; R® and R™ are independently a hydrogen atom, or optionally substituted
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[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m
et hyl ] - di et hyl - (4- phenyl - butyl)-amoni um salts

wP20(7(0R)66Cy cl ohexyl - hydr oxy- phenyl - met hyl ) - oxaPOT/GB2¢06rm02956

ethyl]-[3-(4-fluoro-phenoxy) 418

propyl ] -di met hyl - anmoni um sal ts

[ctz-asl(aﬁa)w _Glsl@ﬂtyp blem(/%s b%twn@rwsmwxﬁo; prnbly § Js nmaﬁt,—é 6YdrM and t
e - di -(3- phe - .0 -a i u S

RO B By Bihey ProRiar ey sBh R s bredtaryhan Bl ofo-
ehi X is dpteinagbutcaiphciepiabie aliby.l ) - anmoni um sal ts 10

[ 2- ((R) - Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m

et hyl ] -di met hyl - (3-p-tol yl oxy- propyl)-anmonium salts

b8: (4-Atdrapcunalersisied i apyoflcidids @4 R 28 yleediexisl 0, Ayar® 4, 5 or

AR 2B T ARRA U1 B 5.6, 0 7

[ 2- ((R) - Cycl ohexyl - hydroxy phenyl - net hyl ) - oxazol - 5-yl m
3, 4-di chl or,0-

%hg%g&,go%éw| g8. lﬁlg{jh@/fila% Al ¢laim2g wherein tis 0, s is 3, and Y is

F2-( (R) - cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m

et hyl ] -di nmet hyl - (8- net hyl ami no-octyl)-anmoni um salts

[2-((R)-cycl ohexyl - hyd

Rexy - phesypouretdsydidimedaz olaind2y bnethiny22 wherstt Yiyd a pénd dnd s+t is
éhgham nomet hyl - phenyl ) - et hyl ] -anmoni um salts 20

?e ( Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl ] -

et hyI } - di met hyI (3 phenoxy- propyl)-ammonium salts

Py he e85 in glaim 24 wrereinvis a hopd apg g 8 9 or 10,

(3 phenoxy propyl ) - anmoni um salts and {2-[2-(Hyd

Hé’qud)rﬁ%té%}n)ed?ﬁ( 31‘5% 1, sq)(%éteoeilrm I’cl%e &Joﬂstchélst(n% of

enoxy prop
[[2(MMMylmbrwhmwmmxawI)&-ﬁmawmdsne;thyicésmeﬂm«yfmoww»

%ﬁ‘"@ﬂﬁ RS opy! )ammnl um salts
enzyl oxypr opyl)-[2-((Ry-cycl ohexyl - hyd
i%«ﬁ)ﬂyé\Wexwévcﬂrym pbemimeﬂwl);ﬂxmlﬁyylmethyll dimethyl-(3-phenoxy-
msalts 30
i{gﬁzl%rporo benz | oxy)-ethyl]-[2-((R)-cycl ohexyl -hydr
Wﬁk@hemh@py-gm@;yﬁ@yl) -oxazol- ylmethyl] dimethyl-phenethyl-

)éhﬂﬁ‘drm(rln]saﬁé met hyI ammoni um salts 29. A conpound as
| ai ned in Vér% the preceding clains, nodif
yem

i%ﬁﬁér@‘é’ﬁ\?ﬁ?x &-ROCT-BIE B Xazako: s@ﬂ@muremﬁayléﬂwqhw pent-
i3ser@i)ldniBhiumasditsal and B is a 35 noiety havi ng [12

G uFhaceRbaR SER ReenT Eeibia e e VR (g ofiioro
bBRzcIoNaN-3MD)-RQT-APdARAXNRIAiIGR2AR6/ 002956
[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-(6-methyl-
pyridin-2-ylmethyl)-ammonium salts
[2-(Cyclopentyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyi-(3-phenoxy-
propyl)-ammonium salts
[2-(Cyclopentyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-dimethyl-(3-phenoxy-
propyl)-ammonium salts
1-[2-(Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-1-(3-phenoxy-propy!l)-
pyrrolidinium salts
[2-((R)-Cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl}-dimethyl-(4-phenoxy-
butyl)-ammonium salts
(2-Benzyloxy-ethyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-ylmethyl]-
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115 31. A pharmaceutical conposition conprising a
conpound as clained in any of clains 1 to 29 and a

woheo7rateat i cal |y acceptable carrier or excipi ear/GB2006/002956

32. A pharmaceutical conpositién as clainmed in claim
31 in a formsuitable for inhalation. 33. Use of a
qutfml}amnmmxhaaltaed in any of clains 1 to 29 for the

R Gt oy So LR Rl T G ek Rt -

BMRyljramc@omium saltecept or act i VI ty is inplicated. 34. A

BEHEC B TRy Pu g P PR LR BBl

pmnplldmemg/l-admmcmnmmsaus on to a subject in need thereof

Brgr B Eaiy e P GREPR W ER e R A hape

Bidpyly-ammuriunodaitd treat ment as clainmed in claim 34,

w@%e‘l?y% (LSWV' PRSI Sty GRS vihetyl dmelyi G-phenoxy-

ethgl)-amB3®nium aalket hod of treat ment as clained in claim

é @R)r é?cl%%‘?(&ﬁhﬁr&{]rpggﬁlgﬂétﬂylg 8x§z%g~g-y[|ﬁé}ﬂ¥lj$3 (r:r]%thy m(s P~ tolyloxy-

plogylira@@namiunasaits hod of treatnent as clained in claim

BB o AT e o

vimsithyl]38methylsammphigith eHfitst r eat ment as clai med in claim
) - - - I -

AR SRR o A EAREm sy SRS S i Ay R @ Gohipro:

phensuyepropdbiimetiof-gmareniynasélison, br onchi al

Qz ngﬁ%&ﬁdh\ék%ihydﬁﬂg:ﬁﬂ@ﬁ‘;ﬂlfnetwl)b&&%% ylgjréltﬁg}ﬂse Ythyl-(s-

senma rhinitis ascalrred
meattwaamm-ggtybﬁrranmwnwlt%f treatment as clained in

g @Rﬁ%}%‘fohexyﬂﬁ%ﬁixv ph@ﬁyl%e?ﬁﬂ)s&(a%l ESP-?IPrQa'ﬂ‘in Qﬁmbt‘ﬁyl -[2-(4-

Irritabl e bowe dr ome, spasnodi c” col
g@myfa@au@aeﬁhﬂrphﬂ%ﬁﬂﬁw]w@wmﬁéﬁ%. nal convul si ons or

{Bt[@e(b@alaké@eﬁyo&ox;dpw@mm@myl)rdxézou 5%@1@}:@@@&@% -PYebnoxy-

%psrrs of gastrointestinal snpoth nuscul ature;
BiOPHEATIR sallf sorders acconpanying micturition

&- quo&*}eibﬁexynﬁyd:dxyngwéi@um@g@ryo&amishﬂqkew} aimetiyl-

gale rogeni c b noct urn enur esi s, psychosorratl C

KY-PIGRY ﬁ‘f‘?rﬂ%')ﬂ%@ Sage &y | ated with bl adder spasns

2c(h|ydmx9-dipynahyitm@thyl)bemr-s-yu%gwnmymeuhylp(eldhahoxwprapyl)
tion SI Epess and cardi ovascul ar di sorders such as
9'5‘5}% uced sinus WO 2007/ 017669 PCT/ GB2006/ 002956

ﬂZMHydkux&dipberfydhethymﬁiazbjéeylmietmjl]dihTeH'd/I-'(mplmérmb(yprBﬁyl)amrmnium
hod of treatnent as clained in claim34, wherein

%€ di sease or condition is vagal |y i nduced sinus

(B-Beyayboxgprapyl)-[2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-yimethyl]-

dimethyl-ammonium salts
[2-(4-Chloro-benzyloxy)-ethyl]-{2-((R)-cyclohexyl-hydroxy-phenyl-methyl)-oxazol-5-
yimethyl]-dimethyl-ammonium salts

29. A compound as claimed in any of the preceding claims, modified by
replacement of the R? group by a —L-B group wherein L is a linker radical and B is a

moiety having B2 adrenoreceptor agonist activity.

30. A compound as claimed in any of the preceding claims, for use in therapy.
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31. A pharmaceutical composition comprising a compound as claimed in any of
claims 1 to 29 and a pharmaceutically acceptable carrier or excipient.

32. A pharmaceutical composition as claimed in claim 31 in a form suitable for
inhalation.

33. Use of a compound as claimed in any of claims 1 to 29 for the manufacture of
a medicament for use in the treatment of prevention of a disease or condition in which
M3 muscarinic receptor activity is implicated.

34. A method of treatment of a disease or condition in which M3 muscarinic
receptor activity is implicated comprising administration to a subject in need thereof of
an effective amount of a compound as claimed in any of claims 1 to 29

35. Use as claimed in claim 33 or a method of treatment as claimed in claim 34,
wherein the disease or condition is a respiratory-tract disorder.

'36. Use as claimed in claim 33 or a method of treatment as claimed in claim 34,

wherein the disease or condition is a gastrointestinal-tract disorder.

37 Use as claimed in claim 33 or a method of treatment as claimed in claim 34,
wherein the disease or condition is a cardiovascular disorder.

39. Use as claimed in claim 33 or a method of treatment as claimed in claim 34,
wherein the disease or condition is chronic obstructive lung disease, chronic
bronchitis, asthma, chronic respiratory obstruction, bronchial hyperactivity, pulmonary
fibrosis, pulmonary emphysema, or allergic rhinitis;

38. Use as claimed in claim 33 or a method of treatment as claimed in claim 34,
wherein the disease or condition is irritable bowel syndrome, spasmodic colitis,
gastroduodenal ulcers, gastrointestinal convulsions or hyperanakinesia, diverticulitis,
pain accompanying spasms of gastrointestinal smooth musculature; urinary-tract
disorders accompanying micturition disorders including neurogenic poliakiuria,
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
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bradycardia.

40. Use as claimed in claim 33 or a method of treatment as claimed in claim 34,
wherein the disease or condition is vagally induced sinus bradycardia.



