. WD 2008/ 059245PCT/ GB2007/ 004350 1 QUI NI CLI DI NE DERI VATI VES OF
(HETERO) ARYLCYCLOHEPTANECARBOXYLI C ACI D AS MJUSCARI NI C RECEPTOR
ANTAGONI ST8OEhus/op#2@sent i nvention relates to cycl oal kylPCIUBRBNIT004350]
al kyl esters of polycyclic amno alcohols, a process for their
preparation, pharmaceutical conpositions containing them a process
for preparing pharmaceutical conpositions, their use in therapy and

i nternedi ates of use i n TREFIPPE BFRRVARHESME CHFTRRPL receptors are a

G protein coupl ed recept F,gg@? ﬁﬂrﬁ i i famly 10
menbers M, M2, M3, M4 and . P% e %‘%\?gwrrfud;g%{rr’: )I"(IIEC subt ypes, three
(M, M and MB) are knownubg-nexedct riipses® agidaks®ef f ects on hunman

| ung tissue. Parasynpathetic nerves are the main pathway for reflex

bronchoconstriction in human air s.and.. i at ir tone by,

el east ng L6 RIS OFR A SRS e AR T etk ey S i

i ncr eased alcBh¢lgta 26deSs Ik tHRirpegRtatiah,Phyrmtics@icd BfotnBEitibnaconasiifyeans
chronic obstructive pul npnary dji sease ((COPD), . and, for this reason
nuscar i ni ®TqE¥dpt praawsggﬁmagwcm@pa%ﬂnsa BVspH@dheapy apddntepmediates
treating afLyay uhiSegsesionMiscarinic receptor antagonists, often
call ed anticholinergi'cs in clinical practice, have gai ned w despread
acceptance as a first-line therapy for individuals with COPD, and

their use iV, LVi i it e A.nlee
ol oM SR IEE RSN s bR S BB R CROR S BPRGE A BairD
treat mesmpendtecyM;, M.s MidBL and MisOfthe five meceipicaubyptsadoed @4sMamad Ms)
typically adm nistered.by. i nh i on. .Howeyer,.when adm ni stered by
hbarati oAt Rein Pt slodtial s oo g i ¢ recept or
antagoni st is often absorbed into the system c 25circul ation
resulting in reported side effects such as dry nouth. Additjognally,

t he maj or PRIASHRPFHRdie HETVRS are dha g ppibpay Favellex ranchesapsirigtiamiuman

duration Qfrwagd Jnf&%édﬁé‘éi%s{.}@tog@ﬁi reldd€ifg R&rACHBIRE tﬁﬁt@ %ﬁ@céﬁﬂ@!s@égt&r&.”es

a day. Such a nultiple-dail’y dosing reging is not only inconveni ent
t o t hetspatAievay tougis sicseasestio padsntawih papifatersidisordesseuot as asthauscand chronic

t t t . i - i I .10 f

repoat doSnEeekf BRLPEAY BORGECORE: A0 AR REh L S ibE st L LR
pot ency ardve eendectlaped famise irstrating hifent diseabesnMaseirinicateapted atiggonists,
that. exh BRER SRt PaetEER e Crelcnrlane B OG0  HPHEArRae SOLaHE 2tha
whi ch ar e fagraine MegapyTotiniluaBRES COPD\Mndehedhise hasipeh Retendvi¥reviewed
98/ 04517 dea{él‘l bes aryl cycl opropane, .aryl cycl obut ane

aryl cy®l opriedirsatindedr Lics al SHgaipingh Hokprmacalagy 0814 a223rg9)-

antinmuscarinic activity on the urinary bladder snooth nuscle.

When used to treat respiratory disorders, muscarinic receptor antagonists are typically
administered by inhalation. However, when administered by inhalation a significant
proportion of the muscarinic receptor antagonist is often absorbed inio the systemic

25 circulation resulting in reported side effects such as dry mouth. Additionally, the majority
of muscarinic antagonists have a relatively short duration of action requiring that they be
administered several times a day. Such a multiple-daily dosing regime is not only
inconvenient to the patient but also creates a significant risk of inadequate treatment due to
patient non-compliance associated with the frequent repeat dosing schedule.

30
There therefore remains a need for novel compounds that are capable of blocking

muscarinic receptors. In particular, a need exists for new muscarinic antagonists that have



10 I n accordance with the.present invention there is provided a
compound of formula (1): R2 a, 4 RBR O(l) wherein Rl and R2 toget her
with the celeossisbmm to which they are both directly atremamof/adssca
7 15 nenbered aliphatic carbocyclic rigg which may be optionally
substituted by one or nore substituents independently selected from
hal ogen, hydroxyl, Cl1.6 al koxy, NH2, NH(C1_6 al kyl), NG .6 al kyl)?2

and CL. 6 ?Eglil*a?ﬂéﬁéﬂ@d%d&lg% P R}éhéhﬁ{@laes SfecBRHANR et BOBY nldla86n, DY One

or nore s ent ected from hal ogen an
hydr oxyl ; H8reoegy ependtexisphfonydw muscaribictantagonietsihet edhitiedt long dugtion ofng,

each of whjich e opt i-anal | ubstitute ne or re .
Sabet 1t uoritehBe Rt Bl by AaLBRE et iRt frtbBis Y RS afte fHRbiog deiy,
S(0) 0. 2R9, dd¥RE1211, S(0) 2NRI 2R13, C(0) NR1412.15, C(0)2R16,

NR12S(0) 2R13, NRI 90(0) R20, NR2I C(0)2R22, NR23C(0) NR24R25, on26 ic and
Cl-5 alkyl which 01 5 allcyl nmay be optionally substituted by one or

nor e ASUbStW%?ﬁ@lb%&?ﬁ@gﬁﬂkkéio%‘ggﬁﬁ} &glcgél%ﬂtzﬂfé' 8%&9@10 gxd. G _6
al koxy, NH2, NH(CI1.6 alkyl { and N(G _s 0(3"1)2; 25R4"represents a
group of favleutlehexrng cagpoxylie pwigrs bavigg dntipjuscarDipactivitcon te urinary Rbadder

(¢1-12), ({hdoth muscle.

10 Inaccordance with the present invention there is provided a compound of formula (I}:

O 0
wherein

R! and R? together with the carbon atom to which they are both directly attached form a 7

15 membered aliphatic carbocyclic ring which may be optionally substituted by one or more
substituents independently selected from halogen, hydroxyl, C,.¢ alkoxy, NHa, NH(C\.6
alkyD), N(C1. alkyl), and C, alkyl which C;.¢ alkyl may be optionally substituted by one
or more substituents independently selected from halogen and hydroxyl;
R represents phenyl or a 5 to 6 membered heteroaryl ring, each of which may be

20 optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, $(0).2R%, NR’RY, 8(0);NR"”R", C(O)NRYR"’, C(O%.R",
NRYS(O)LRE, NRPC(O)R?, NR*'C(0);:R%, NREC(ONR**R®, OR? and C1.6 alkyl
which Cy¢ alkyl may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, Cy¢ alkoxy, NH;, NH(C,.¢ alkyl) and N(C;.¢ alkyl),;

25 R*represents a group of formula (II) or (Ila) or (IIIb); |

>£—< Ha),

X z

/ . X-
e A

(CHz)a
(I, ~/

5
(ITTa), R™ (),



WD 2008/ 059245PCT/ G112007/ 004350 3 wherein Y is -CH2-, -CH2CH2- or
- CH2CH2CH2- and t he substitution on the ring in group (P@:q) may be in
the 3 or 4WRF(B¥AZ: a is 1 or 2; 5bis 1 or 2; Zis PGB20§304350
represents a group of fornmula (IV) (Coy, (R6)w (IV) towherein wis 0
or 1; R6 represents Cl.4 al kylene optionally substituted by one or
nore substituents independently selected from hal ogen, hydroxyl, Cl-6
al koxy, NhZherddd(Cl. 6 al kyl) and N(Cl.6 al kY02; Iswhen wis 0, y is O;

when wis S ent 2, , - CONRS8-

- SC2NRS- , it Sty O %Sfeﬁ theéega(f 53t0 Seheie o () may
et hynyl en%lgale@%qm%giﬁbﬁsa cyclic group Cycl or a Cl.4 al'kyl group
whi ch Cl14 al kyl group may be optionally substituted by one or nore
subst it ueritis lionZependent |y sel ected from hal ogen, 20 hydroxyl, Cl4
al | coxy, g (C1l-4 al kyl), N(Cl4 al kyl)2, a cyclic group Q/CZ and
- 0CycZ; R fray additionally represent hydrogen when Q represents
0, NR8, - @¥R8H;-; - SO2NR8-, -C(0)0-, -HC=CH or ethynylene; Cycl and
Cyc2 each Jsndependently r heteroaryl, a 3 to 8 nenbered
al i phatic ﬂc&?ﬁgﬁ}ﬁﬁﬁfmﬁ’l?ﬁg ﬁ%&y)t 0 8 menmbered aliphatic

het erocyclic ring, each of which nmay be

(@
P{(Rb‘)w/

av),

10 wherein
wisOorl;
RS represents C.4 alkylene optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, Ci¢ alkoxy, NH, NH(Cy.¢ alkyl) and
N(Ci. alkyl);

15 whenwisQ,yis0; whenwisl,yisOor1;
Q represents O, $(O)o.2, NR®, -CONRE-, -SO,NR®-, NR®CO-, -NR®30;-, -OC(0)-, -
C(0)O-, -HC=CH- or ethynylene;
R’ represents a cyclic group Cyc' or a Cy.4 alkyl group which Cy.4 alkyl group may be
optionally substituted by one or more substituents independently selected from halogen,

20  hydroxyl, C14 alkoxy, NHa, NH(C1.4 alkyl), N(Ci.4 alkyl), a cyclic group Cyc? and -
OCyc% and R’ may additionally represent hydrogen when Q represents O, NR®, -CONR®-,
-SO,NRE-, -C(0)0O-, -HC=CH- or ethynylene;
Cyc! and Cyc? each independently represent aryl, heteroaryl, a 3 to 8 membered aliphatic
carbocyelic ring or a 4 to 8 membered aliphatic heterocyclic ring, each of which may be

25 optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)02R%, NR''RY, S(O)NRR”, C(O)NRMRY, C(O),R",
NR'S(0);R"®, NR"’C(0)R?, NR*'C(0),R%, NR®C(O)NR>R?, OR?, phenyl and Cy4
alkyl which phenyl or C,.¢ alkyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, Ci.s alkoxy, NH,, NH(C, alkyl) and

30 N(Crgalkyl);
R® represents hydrogen or C,¢ alkyl;



25 optionally substituted by on& or nore substituents independently
sel ected from hal oge nit, cyano, nitro, SH,  S(0)ONR oK )
S(0) 2NR12 K 300885 NRl 4R15, C(0)2R16, NRI 7S(0)2R18, NR|1§LT(@}4Q§760,043°°
NR21c(0) 2- K22, NR23C(0) NR24R25, OR 26,4, phenyl and Cl.6 al kyl which
phenyl or Cl.6 al kyl may be optionally substituted by one or nore
substituents independently selected from hal ogen, hydroxyl, Cl1_6

al koxy, NeandWif € Clofinipbiudo AR OM oy RlichIC, 1 P bgsRRldlly
hydr ogen or C1 al kyl WO 2008/ 059245PCT/ GB2007/ 00435

each inde ﬁ%t@ﬁfhby Otléatlég@rﬁpb@tue@tsanwpndemy sqectstl feora hidggengaydrpey], Ci.

optionall ggeanﬁr bsijtuents independently
sel ected %/rom ﬁg\qﬁ(%gen aél N@D ELk%lﬁ' %&oxy NH2, NH(CL.4 al kyl)
and N(Cr.B“aRKyRJ?2R"aRY, ldsd,t‘ﬁmll RBIR, B3 R% R4 R2BRE a6 el 7, RL5,

R20, R21, iy o ;
hydr ogén ﬁEZ@Td%“%ﬁlrERstehﬁ?ge&fr B2 %ﬁl%af whigh 'cg%%g%{}}j%ﬂ%%’ Leqfesen
substi t ut ﬁﬁ:sﬂimtedl‘b? 0BE oNMOR: shbdiblientsUBMpSndente @@ét@@lr&drﬂ hﬂeg@p hthoky100).

hal hyd Cl. 6 al koxY, NH2, NH(C
hat ogen.  BLOXNk e S a2 S re mY gt S AR gty

t oget her wsw REhg a2 t&g@%r 8 M B dEn Ghork REVhigK ﬁte?glterboﬁ{ tﬂ@t@dmayay

forma 4 to 8 nenberéed hati c heterocyclic ring;
het er ocycform a4 g Inﬁ;lbfts@d %ltph@fm hetaragsiclic slnbsthlmhﬁé@‘owh@nag wey irer e

2yl nem RGBS R R DO R o Bl

substitu ehut&:oxyd] dep€ ndathstlt whzsh: Cee alkgll rbaphn draiongrsubstitutay Hy oxydrmamd X

represents ceu e | e an of .a nono or
pol yval ent” bgtétﬁ?f%% é r@@ %ﬁtﬁéﬁr lg’fhaF ‘Jahyzamxytlforrprl se an ani on X
associ at eghdX idprésbets a@ﬁma\z@tﬁm@r &Ceriblé ABoMIoRH @bRPEHpoliviale@fRid, at om

The anion X may be any pharmaceutically acceptable anion of a nono or
pol yval ent (e.g. bivalent) acid. In an enbodi nent of the invention X

may bgs anTRdMboRhdSofThidGAt @&ﬁﬁlsefaﬂameff SRkR i P S8 ogflfé%l%?ge on

i odide, sulfate, nitrate or phosphate; or an anion of a sw
organi ¢ alF QUattBAEiEeEsnetas diharnion Aamen beanyfphermaacavtisallp geseptable@nion

oxal at e, Mbﬁt%repol}vgfeh{ @tge blngI‘nS' a0 S| BOMBEenPor R fﬁ%&%ﬁl)@m&? ake

an anion of a mineral acid, for example chloride, bromide, iodide, sulfate, nitrate or

R13

phosphate; or an anion of a suitable organic acid, for example acetate, maleate, fumarate,
20 citrate, oxalate, succinate, tartrate, methanesulphonate, p-toluenesulphonate,

benzenesulphonate or napadisylate (naphthalene-1,5-disulfonate) (e.g. 2 heminapadisylate).

It will be understood that certain compounds of the present invention may exist in solvated,
for example hydrated, as well as unsolvated forms. It is to be understood that the present

25 invention encompasses all such solvated forms. Certain compounds of formula (I) are
capable of existing in stereoisomeric forms. It will be understood that the invention
lencompasses all geometric and optical isomers of the compounds of formula (I) and
mixtures thereof including racemates. Tautomers and mixtures thereof also form an aspect
of the present invention.

30
In the context of the present specification the term ‘Heteroaryl” denotes aromatic ring

systems comprising at least one heteroatom selected from the group consisting of nitrogen,



benzenesul phonat e or napadi syl ate (napht hal ene-1 , 5-di sul fonate)

(e.g. a herninapadisylate). It will be understood that certain
conpounds W 2#H5p@sent i nvention may exi st in sol vat RGT/GRRO0Z00335P| e
hydrated, as well as unsolvated forns.z It is to be understood that
the present 25 invention enconpasses all such solvated forns. Certain
conpounds of formula (1) are capable of existing in stereoisoneric

f It
geonst ri c OBt piERERARE BBhocyalte LIMAEIE RERARRES T8 Moiamples
m Xt ures bf\eltceﬁ)mem’meﬂedcﬂbueg)ar}ammgsaacesrdmgautlmrmcssniambnttmxtmhlds thidmeyt,e of

| so f t of th t .30 WD .
5008/ 0592 SEReSH; BBty HROTIRE PO PR iyl el RrigzolyL
nonocycl i emRghIPl BYEdZoE ], HetIa R ORRAAcE1 hhdWeRzoliAX BRavhslss stfbidyclio 6

menbered heteroaryl rings_ accor di ng to the present, i nvent| on i ncl ude
t hi enyb, beﬁem;nmaﬂsymgamweﬁwdblrcrﬁlmrwsystﬁw WhsTR bothings Qe A AP
thi azolyl d SXANhY¥o. In 6,6- or 6,5-

i sot hi azolo§il%tg%§!r%z%l ?m%%za?‘%r%{glzcoﬁnﬁﬁ%ﬁgrmgés of bi cycc i C 50r

het er oar oreded bicytlivgsng syeﬂemdevhbuawhebmgymmmam mgitb@ygﬁlemngm@ﬁ@ n both
rings are

aro c_or .er.nativel | Ng
ot her ri narqrg rﬁlﬁbtp?e g?lbﬁré’fr ©HiR m@y% ¥%brSP€]?qg-byf us a ﬁuggﬁfa:tgk?tgﬁle bl
systens wheufh Iﬁhuftﬂenaﬂitﬁg foignedrin thetring. &ntkst bihertifeestated, hefetoaryl groups0 I)r.tay
non-aromatic, t non-aromati.c rin itute X0, (=
Such tRat b8 TRk ReRAR S O ipish. EMRRFDIE oy rubeEs hiltroril s
ring. Unl %E&r&lh@%fh‘e?%sé{tﬁiv%ﬂtmﬂ'ﬁﬁ&lﬁﬂ@ﬁi{e}i 1, ﬁﬁméymspyﬁaﬁayrlgymldmyn,ked
t hrough carbon or en | es of nber ed het eroaryl

rings accavtiziglporidarnybrisiaeniyl exagelil pwliazabildaidertlyle fiprazopibr anyi |
pyri di nyl ’1Toﬂ¥ 0??1?11?@:}(%0 }lgﬂl soxa? rEy‘?rMﬁlbéj@fzdd}bélw hétgi‘o%ﬁiaﬁl: nné’s.’ﬁﬁ@lﬁ!ié’ |

oxadi azol y I sot hi"azol pyrazolyl and
triazol yl .indstdnipieslofquicdipgl, isoqtiatlayb grioseding amr%}mokﬁiimmde i ndol yl ,
|ndazonI qU|noI|nyI i soqui nol i nyl, qU|nazoI|nyI and qui noxal i nyl .
15 Theterm" Allphatlc het erocyclic ring' denotes non-aromatic

monocycl i qmm&nbﬁmmhﬁ&hatsrmllcmmrdeﬁmteglcmtarbmasmmyﬁmaddmyolm rings

sel ected fromthe group consisti n itr d sul f

el oo SPBEE SR BES R Brgiered Rarhasyie Faviing S i et o
the presenbqdisMneEkMiHIdSUFIAUEE niniteadd AibRatic. heRqElicindy laccopdipetade ny|
mor phol i nyl, 20 honopi perazi nyl , honopi peri di ny and azetl i nyl. AryI

denot es areneRt @V@HPQH@P@FPEH?M%%: Plp‘?i’rdué&dmﬂl@ RYPhIMYhapht hyl .
The tegm }%kﬂopg%ﬁdzﬁg?gag&msﬁa@rah@gmﬁ gppt s non-aromati ¢

carbocycll ic and brcyclic. Exanples of 3 to 8
menber ed allphatlc carbocycllc rings are cyclopropyl, 25 cycl obutyl,

| ty | oh d
Oy P g B e LR ABL N SRR Pt e
exanpl e cyahlﬂﬁ&at:zyfbo@bhcpiﬁg @hﬁmyé nonkhbmg:é:r‘carh)cjftdrc rmga,rhmﬂa,noﬁdcydm and,

hl or i ~ br.om Unl t t.h t ext th
b ecent s RRT GBI BE RS Bt 2ieaus oMot Bt fhgnt —or
branchgd cRaioBut) @yél@ﬁénb}d 8ad é}%![oh%ié}%l MPheBerniBfidalky] @érdyds satiratgdraendcyclic

i so-propyl "or téert-b ta/ The term al kyl ene denot es_ bi val ent. al kyl
groups, e.qgrbocyclic rings ycloalkyl groups are monocyclic, for example cyclopentyl or

cyclohexyl. Halogen is for example, fluorine, chlorine or bromine.

Unless otherwise stated, in the context of the present specification alkyl groups and
30  moieties may be straight or branched chain and include, for example, methyl, ethyl, n-

propyl, iso-propyl or tert-butyl. The term alkylene denotes bivalent alkyl groups , e.g.



6 -CH2-, -CH2CH2-, and -CH(CH3)CH2-. 4n the context of the present
speC|f|cat|on aIkerne groups may incorporate cycloal kyl rings, e.g.
an exanpl ewof20e/08%45( | cyl ene is ,a< 5 In the context ofPATHEBOOZWEIS
sepcification, where it is stated that,a group may be optionally
substitued with one or nore substitue ?s the group nmay be
unsubstitut.ed or substituted; when substituted the group wll

general ly_ S substltue S,. |

general | g oASE eSOl 58 RS LS i ene
whi ch is athupceny itcorparak &yohgdyl ﬁhm.glﬁx dxamalk o altnaily®ine iof t he
invention, R _and R2 together with the carbon atomto which they are
both directly tached forma 7 nenbered cycl oal kyl ring, which

cycl oal kyl >l y be optionally substituted by one or nore
substituents independently selected from hal ogen, hydroxyl, Cm

al ' coxy, NH2, NH(C1_4 alkyl), N(G .4 alkyl)2 and Cl14 alkyl which Cl.4
al kyl is may be optionally substituted by one or nore substituents

i ndepesndei thy cs&bﬁ(ﬂf etk preésent sepdifigeion,anisbrdiit 6 atyd that gratip AP BElbpEHhIPT

t he i nventi.on, nd R 2 together th the carbon,atomto which _the
e ot SRt i b ST P AR oL B Dy BROARItERH oF RGO ah

cycl oal | cyhek sudtifie ﬂgé)%rgﬁp et géi’:@ﬁihlir Ye SHREhd %tﬁ@n@%w@ ¢ tlf?ée s‘ﬁB§tﬁuents
substituents independently sel ected from hal ogen, hydrox

al kyl . | nlngensrabsdiverony] wpieptiliney bratiashed 1R carhen RRIY w@@%{ nﬁeadj amtﬁo ghe
carbon atg F?% % ch they are both directly attached forma group of
formula (VI ?1% g 25(VIIl1) whereingqis 0, 1, 2, 3 ,4, 5 or 6; and
each Re¢i ndependently represents hal ogen, hydroxyl, Cl. 4 al koxy, NH2,

NH(Cl. 4 k 1)2 d. Gl k wh Cl.4 kyl

op§ i onal ?y %saugbmlfo’gg‘%ﬂtﬁkg’é )Nr?é@%f' fﬁRabﬁgthl?’i‘ﬁ{élﬁ{f’g a%gggﬁﬁ‘a ﬁ‘fﬁ%ﬁi‘ tlﬁgy

sel ect ed hfedotthditcege Bttacéd ﬂﬁﬁ&/ﬂﬁ&ﬂ@é&&ﬁ&g@ﬂ@@t ; }[ﬁﬁ%%ﬁtﬁ&b yZlo@{k 1 ring may
s, substituted by more than one

hyd | t |
Cbst1 T ueHE Optone e A RnS i Bite Sy RIS oenieg B oA Py,
carry OnehﬁfroiMDC§J~HI§6>dyt NHE‘U%I(OIQ a&yf)umchﬁral@w@ﬁ cp {]alkﬁ'\ﬁn&f@oddlﬁﬁnt

qis 0, 1 or 2; and each Rindependently represents halogen dr oxyl
or Cl -3 apmybe optionglly syhstitupadrhyrse oagxswb@iftuemﬁﬁ 19d@¢mﬂm¢lvcte Py 0.

5 I'n an eghodimnt,, g%x#he invention R3 represents phenyl or thienyl,
whi ch phenyl~or thienyl nmay be optionally substituted by one or nore
substituents |ndependently sel ected from hal ogen, hydroxyl, C14

al | coxy, l. Cl4 al kyl)2, OCE3.and,Cl.4 |, ich
14 oyl ke B s b o K2 BByl P P bl iantied
i ndepende aﬂclby)th dlrectly attached form a 7 membered cycloalkyl ring, which cycloalkyl ring may
20  be optionally substituted by one or mote substituents independently selected from halogen,
hydroxyl and C,.4 alkyl.

In an embodiment of the invention, R! and R? together with the carbon atom to which they

are both directly attached form a group of formula (VIII)
| (R)q

25 (VIII)
whereinqis 0, 1, 2,3 ,4, 5 or 6; and each R independently represents halogen, hydroxyl,
Ci.¢ alkoxy, NH,, NH(C, 4 alkyl), N(C\.4 alkyl), and C;.4 alkyl which C;.4 alkyl-may be

optionally substituted by one or more substituents independently selected from Halogen



i o selected from hal ogen and«hydroxyl. In a further aspect of this
enbodi nent, R3 represents phenyl or thienyl, which phenyl or thienyl
may be optworradsiopossibstit uted by one or nore substit uermCI/GB2007/004350

i ndependent |y sel ected from hal ogen, hydroxyl, Cl.4 alkyl, Owe, CF3
and OCF3. In a still further aspect of this enbodinment, R3 represents
an unsubstituted phenyl or unsubstituted thienyl. 15 In an enbodi nent

of the i n;le(rgﬂgjdg : &%@Wﬁhﬁ%}@ subMikEbyPASAMhad B sQSsHaRht RNal |y

substi t ut y one or nor€ substituents 1ndependently sel ected from
hal ogen, barbomatying inGhe cyiclelist xipg mepRptiotlC camNir@lordwe bidstiuents.dg@3 and

Cl-4 alk ich Cl.4.al kyl.. b i | ' ,
more subsiIOLRPETER LR adfe A0irahRR dofh RUPELLAMLRF bstiRE O
hydr oxy! . hdlBger, hydibe br @spsikyl. Bf a stilli fertiesragscrodihis efBodimpnieg . s

phenyl, which phenyl may be optionally substituted by one or nore
substi tuents independently selected from hal ogen, hydroxyl, Cm al kyl,

Ove, CF3 angh SeFcdlimdd ofttdtidyehtibiRY Rpfes@tPSehyl OF tHilys, vﬂﬁmeﬂﬁr&- tiR8nyl
represents an unsubstituted phenyl. 25 In an enbodi ment of the

i nvent i onmaRibe antdormily sehsttukedibyvdne T meee whstivemmtsdndmpendenilp sectediagmar e
both diregtily a fo n i r I

ring, andﬁ%gg?né%}%%g n’?%lﬁ%@l}gg%]ﬁf’at e@lﬁh%k§$(ﬁl"ﬁmg@93§&)%%%%4 E%Mt he
i nvent i onwhih G apiled eny de aptimalip substifutedrogloae (1 thpre s8Bstitrentsrindapbadgnthe nt

of the inventi R4 represents roup of formila Y. i3 - CH2- . or
? oo, ekt Fim PegpST IR DAEE RERe e TR BBt e e
posi ti on. phiifl SOARMPIS AR Peenkl CEAMRY! QOABOEItIBndlly wbstimbd by omndr madret he
i nvention, R4 represents a group of formula (Ha), R ( . .5 1n
an enbodi Atitushis indspendgRfy soisted R ?gé’gelﬁ'fjéoxé{i &t G‘EWQPPM% ﬁ pad
(lila). | eycan edisR: affoct dTenit BMBAimeR, RRAplesieaAREbsandddHengllor
formula (lI11a), ai1s 1, and b is 1.
unsubstituted thienyl.
15
In an embodiment of the invention R? represents phenyl, which phenyl may be optionally
substituted by one or more substituents independently selected from halogen, hydroxyl, C;.
4 alkoxy, NH,, NH(C1.4 alkyl), N(C;.4 alkyl);, OCF; and Cy.4 alkyl which Cy4 alkyl may be
optionally substituted by one or more substituents independently selected from halogen
20 and hydroxyl. In a further aspect of this embodiment, R® represents phenyl, which phenyl
may be optionally substituted by one or more substituents independently selected from

halogen, hydroxyl, Ci4 alkyl, OMe, CF3 and OCF;. In a still further aspect of this

embodiment R? represents an unsubstituted phenyl.

25 In an embodiment of the invention, R! and R? together with the carbon atom to which they
are both directly attached form an unsubstituted 7-membered cycloalkyl ring, and R}

represents unsubstituted phenyl.

Tn an embodiment of the invention, R* represents a group of formula (II).
30 In an embodiment of the invention, R* represents a group of formula (IT), Y is -CHp- or -

CH,CH,- and the substitution on the ring in group (II) is in the 3 position.



In an enbodi ment of the invention, R4 represents a group of fornula
(I'11b). 10 I'n an enbodi nent of the present invention, there is

provi ded awoangsadseds of forrmula (1X), wherein R3 represaaiGRloemphssor
thienyl and 12? and X are as defi ned ign formula (1) 15 In conpounds
of fornmula (1), R 3 represents a group of forrmula (1V) (C» (R6L, N-R7

(I'V). I'n an enbodi nent ofthelnventlonW|50andy|s . I'n an
enbodi ne of the.in Lon i_a n Sl al kyl ene. In
an errbodin]:llléaﬁt 8% ¥?ﬁ} |%¥}10an ijfse ! 1%8 gﬁ@%sag 4 al kyl ene,

and y is 0. 20 In an errbodlrrent of the |nvent|on, wis 1, R6
represents Cl4 al kylene, y is 1 and Q represents 0, -CO\IH— or
-C(0)0-. In an enbodi nent of theginvention wis 1, R6 represents Cl4
al kylene, y is 1 and Q representsy0 T CONH. WO
2008/ 059245PCT/ GL12007/ 004350 In@d' gent of the invention, wis
1, R6 represents CI 4 al kylene, ¥ ma Q represents - CONH or
-C(0)0-. I n an enbodi nent of twe. | ventlm R7 represents a cyclic
group Cyc I or a Cl.4 al kyl group 5 optional substitut ed by a
cyclic group Cyc2. In an errbodl ment of the invention Cycl and Cyc2
represent phenyl or a 5 to 6 red heteroary wh henyl or 5
to 6 nenbl ?@belﬂ&déﬁ‘ﬁ’éf’ '1her11‘%1‘5?11 QEQPG‘??SIPtFﬁg’s%‘Bé’%fWEgﬂB@ one or nore
substit ueg}z H{?é?ﬂ%f"fh'eXnv%ﬁﬁﬁPrRe jﬁés&&h haloa@ R forhuthr (UX)| a sG] dnd b is

al koxy, o NH(C14 al kyl), N(C14 al kyl)2 , OCF3, phenyl and Cl4
al kyl , V\,hlch phenyl or Cl4 al kyl may be opti onaIIy substituted by one
or nore substituents independently sel ected from hal ogen and

hydr oxyl . Exanples of 5 to 6 merrbered het eroaryl groups according to
this enboth aeahbddhnéndéthesmeatiad, R represets pgydup of Sorpplagilelbodi ment  of
the invention Cyc | represents phenyl, naphthyl, a 5 to 6 nenbered
heterdéryl or a 4 to 8 nmenbered ali phati C heterocycl ic ring, which
phenyl, naphdt &vbodifert@f ﬁlerﬁ?é‘sbﬁrlﬁﬁbnﬁeﬁ alicalsyirovidedsh ¢omp8umcémffemda (Ix),

a|lphatIC heterogyclic ring 0 on ut e or
nore subs M@W@h?slepﬁﬂ%ﬁ?méﬁltqfiﬁnwl @g‘i Edal%r%ﬁﬁ 98%%69 Cl_
4 al kox3r, NH2, NH(Cl 4 al kyl N(Cl 4 al kyl)2 , OCF3, phenyl and Cl. 4
al kyl , whi ch phenyl

R3 X-

(IX).

15 Incompounds of formula (I), R represents a group of formula (TV)

(@)
?’J\J(RG)W/

In an embodiment of the invention w is 0 and y is 0.

(V).

In an embodiment of the invention wis 1 and R® represents Cy4 alkylene.
Tn an embodiment of the invention w is 1, R® represents C.4 alkylene, and y is 0.
20  Inan embodiment of the invention, w is 1, R® represents Cy.4 alkylene, y is 1 and Q
represents O, -CONH- or -C(0)O-.
In an embodiment of the invention w is 1, R® represents Cy.4 alkylene, y is 1 and Q

represents O or ~CONH-.



20 or Cl-4 alkyl may be optionally«substituted by one or nore
substituents independently selected from hal ogen and hydroxyl.

Exanpl es oWwoRosas®4srenber ed het eroaryl groups accor di nPATIGRAD 004350
enbodi ment i ncl ude isoxazolyl, pyrazinﬁl, pyri dazi nyl and furanyl.
Exanples of 4 to 8 nmenbered aliphatic heterocyclic rings according to
this enbodi ment include pyrrolidinyl and norpholinyl. 25 In an

enbodi Wntln%e&ﬂ@dﬂn@ﬂﬁ%’fﬁ%ﬁﬂp@ﬁ%g B0, g8 gega&%emggghk@ f}s { Qo

menber ed het eroaryl eroary may
be opt|onaﬂﬂvﬁmﬁbSO%EhﬂedC®yoﬁne or nmore substituents independently
sel ected from hal ogen, hydroxyl, Cl.4 al koxy, NH2, NH(CL. 4 aIkyI)
N(G..4 alkyl)2 , OCF3, _ phenyl and Cl14 al kyl, V\/m ch phenyl or

al kyl 30 rfayn bmb@chﬁqemtrtiﬂt]heyinﬁdiﬁsﬁlﬂ.’%]ﬁésebﬁé a@YeliOEroiPCHe Setst i, ta!ll%"l‘
|ndependent{ el ect %Lron1h | ogen and hydroxyl. Exanples of
menber éd 18t 3?9@“@# D2 FEEHB@URAGYEo thi s enbodi ment incl ude

i soxazolyl and furanyl. 10 In an enbodi nent of the invention, R5
represents Cl-4 al kyl, which Cl.4 alkyl nRy be optionally substit ut ed
by one or 8k embedimeniiofdinisventige bae ed Cyy” rpresat ehbnmmm hal ogenbered

phenoxy, | weshod O prOPGRY o dIRAMM ooty vl il i iyea oy
ph g 2;):( %/ ’ g IODEI I TTARE sbhﬁtmmltsoxrklpbgdeagjg setfle;ctaaltf&dn hg/lo@amﬁhﬁg‘cr)?w ©.. alko;qrr],ONHz,
Zual koXy, %ﬁ? -+ %&g&r}g@ phengfsr.rg{)@ %Jlorf élall"}’

whi ch Cl4 nﬁykﬂ;lopﬁ&)allbsulﬁ&mdtéﬂw dni¢ o ulesd stﬂsuﬁtﬁ&ts}%d@%ﬁdéﬁly rmeaed from
substi t uent mdeqw denf,ﬁs sel ected from hal o en and hydroxyl. 10 In

an enbodi roxyl, EXppRigs ofrstoSupsakae hetergaryl ﬁPRF;FIaCC gtp gis 4

al kyl may ch@odiRichORahbyissxH2sk it @ehaply One or nore substituents
i ndependently sel ected from hal ogen, " hydroxyl, Cl-4 al koxy, phenyl,

furanyl and phenoxy, which phenyl, furanyl or phenoxy group may be
optional | ry n de ent

sel ect lgd ){% 9@%‘{%‘5{%@%&% Iﬁ%g“r“g‘i??g %B%IP% @g %F&thqv\f—l?%lg E% ed

al lt;y éL) t2 t OIF®aghdr €4 1018 aiehlbyieg\a?plzamc Gatdroaldigl nﬂggwhiblb pbqsﬁyll mal?itﬂéglf 5t06
substitu r sybsti.tu en sel ecte om
hal ogen ag%nﬁ% ragl%e oarij??r gﬁo gl‘ﬁ?&ﬁ’l Wgﬁilpﬁwm?lﬁ micﬁ Fféd?f"‘y epptional ily

r eEr esent szlﬁgﬂltal Hyydnc\dn;ﬁoi?e ﬁbstﬁuﬁﬁkﬁﬂeﬁ@ﬁ&’eﬂﬂma@cﬁ@fﬁbﬁmaiolg?n hydro:l{yl Ci
substitute ur r ic p eny ur any
phenoxy gt BMW%M& -4 ﬂﬁ’gﬁl Wgw%gl’lﬁl &1+ Ak which Phenyl
subst ikhuest €, j ﬂﬁﬂﬁ@i}dﬂﬁ?&nﬁ@l sﬁsﬁﬁﬂeé Eﬁéﬂé@ |n99@ Ehbsﬂ“edE’.{tQ 14k en%%@

al kyl, Owe, CF3 In an enbodi nment of the Inventio

r epr esent selgateddiam dplegerend hydrexyl. Femplpof§ fos membapaNSteroary Ritoups
representg 4: kKyl., group
Ty b opy L s cebinih Ay s Blabh, B QU BBl ing) ol

i ndependeIEK&WPIS%D%mé:’dnémbwmdldiphgmmhethymhx yihgs sehedity tatids ghimidaxsnt

whi ch phe ma ptionally substituted 30 by one or
nor e subs #ud@ﬁ?rsr&l n gé}eﬁ%“’fyﬁlﬁ"@ @el ected from hal ogen, hydroxyl,

cyano,2sCl4 al koxy and OCF3; and
In an embodiment of the invention Cyc? represents phenyl or a 5 to 6 membered
heteroaryl, which phenyl or 5 to 6 membered heteroaryl may be optionally substituted by
one or more substituents independently selected from halogen, hydroxyl, Cy.4 alkoxy, NH,,
NH(Cy.4 alkyl), N(C.¢ alkyl), , OCF;, phenyl and Ci4 alkyl, which pheny! or C,.4 alkyl
30  may be optionally substituted by one or'more substituents independently selected from
halogen and hydroxyl. Examples of 5 to 6 membered heteroaryl groups according to this

embodiment include isoxazolyl and furanyl.



11 Cycl represents phenyl, a 5 to 6 nenbered heteroaryl ring or a 4
to 8 nmenbered aliphatic heterocyclic ring, each of which may be

opti onal | ywoubestastased Wi th one or nore substituents | neeEpeBIdeTIA0H350
sel ected from hal ogen, hydroxyl, Cl.4 %I | coxy, NH2, NH(C14 al kyl),
IN\T(C1-4 al kyl) 2, phenyl and Cl14 al kyl “whi ch phenyl and Cl1.4 al kyl
may be optionally 5 substituted by one or nore substituents

i ndependently sel ected from hal ogen and hydroxyl. In an enbodi nent of
the invention, R5 represents -Cl.4 al kyl ene-Q Cycl; wherein Qis

- CONE- ; annbn@pwodirﬁenaoﬁhe dnveniieiyRé epeeshes €r pakyl| whkhiGRalklyymay be
subst i tut ed, W‘5<§9$U%ne or. nore substituents |%%e endentl sel ect ed from

hal ogen, sighyted by opepamoreFuRgipuentyip PﬂX/Fe)lec halpggpg ) 2,
phenyl anﬂy&éxﬂ @l 4mcxy\m}féhylpmﬁity1 %a@ﬁh%hiﬂyahdgmn&? Whith @?Qéqcé’}g

substituted bg one or nore substifuents independ ntly sel ected
&

hal ogeh apkpnil demipil, fuErskHiiery] of phandxyt giow muntreemidnalist sbeinip by one

di
yr 1 dazi ngh Bof S PRI Ry it A B iy BRE D BE. Fafbew.
- CH2- Q Q/lbﬂiz Nﬁél*lalaﬁw@, Ngcmwﬂiﬂzdoﬁﬁﬁaﬁﬂ)@h alkyl @hichi(., glld?mibﬁbed

et er oar stitute th onp r re s tjituents
ndependoRR T PRIER Bt By Sht RitiotsHbssaR gadhbertenty Sttt &t Repgen
NH( Cl. 4 abﬂtmi)jmxly( Cl4 al ky1) 2, phenyl and CL. 4 al kyl Whl ch’ phenyl or

Cl4 al kyl may be optionally substituted by one or nore substituents
i ndepéhdently sel ected from hal ogen 20 and hydr oxyl. Exanples of a 5

to 6 rrenbﬁfﬁlderma&ﬁ&@w&he aRRAES RY; n%??esgﬁg &, fm?ﬁ Ric,i, agég/pﬂﬁy be

|soxazolyl pyrazi nyl ~and pyri dazi I'n an enbodi nent
i nvention optmalﬂjeg}b@tgtgtqcl by o@pr 1@0@013 S;tﬂuenWhEdeeﬁmletyly seleC@@\fhbm hdn@bnql cl

:aisk;lll.s tE)?%%p 5 o‘f“%ﬂ{o gﬁ%nn%l& cﬁp 1ﬂ%{le)éig't)ary %hé gotfé’h‘f’}%”c‘

enbodi men group olay the op’ﬂ;cmxﬁg olhb,stitutqzﬂydyamle mymoeeruﬂlbﬂwem&erpﬁhdenﬂy sélected

enbodi ne he i entl 5 4 kyl ene- Ci. ;
wher ei'h Q%P E@’\E go%y m (rLj"* i:) )6124: H&glzi&??f@c”
subst i t ut gilyMitith Q[LEalIaﬂ Iﬁ@ H&f;ﬁoﬁdﬂ??shbsluﬁﬁéﬁ By m&dﬁmsl Qistitees| ect ed
from hal ogen and Cl1.4 .. An exanple of a 5 nmenbered heteroaryl

accor di ngdgpen ?@Yéﬁlﬁ?fﬁ‘il Wthai%‘“*}l%@( Pl WO

2008/ 059245PCT/ GB2007/ 004350 12 In an enbodi nent of the invention,

R 8 is hydrogen. In an enbodi nent .of the invention, R9 and R18 each

i ndependet anemheginsnenf thexnyentiony R’ raprseits €1+ alkeliwlyith Gayalkd regytliconal | y

Pl ouch. sty Bsfelf Bl Bnal b L PRl A B sl P RO o
each i ndegmenpeny by optiquaby sulistifOietl tyl duglor more substituents independently selected
from halogen, hydroxyl, C,.4 alkyl, OMe, CF; and OCF;.

In an embodiment of the invention, R’ represents
25 -C14 alkylene-Q-R’;
wherein Q is O, -CONH- or -C(0)O-;
R’ represents hydrogen, Cyc' or a Ci4 é,lkyl group which Cy.4 alkyl group may be
optionally substituted by one or more substituents independently selected from halogen,
hyciroxyl, pheny! and phenoxy, which pheny! and phenoxy may be optionally substituted
30 by one or more substituents independently selected from halogen, hydroxyl, cyano, Cy4
alkoxy and OCF3; and



In an enbodi ment of the invention, Rl, R11l, Riz, RD, Rl14, Rs, R16,
R17, Ro, R20, R21, R22, R23, R24, R25 and R26 each independently
represent Wodnwsgesnddr Cl. 4 alkyl, which Cl.4 alkyl to rray/da2007/004350
optionally substituted by one or nore 1slubst i tuents i ndependently
sel ected from hal ogen and hydroxyl. Inan enbodi ment of the
invention, Rl, Rl I, R12, R 13, Rl4., RI5 RI6, R7, Rl9, R20, R2l,

R22, R23, 4 epr esent h en or
Cl -4 al kyl. lgplﬁs?%s%lﬁﬂg %goegﬁﬁ%?&?ﬁg% L%lgl {wﬁl ?on pr%@afn(@?{}%
conpound bétefooyahiglrang( ofch ORWhich méy Beop’lﬁoﬂﬂllﬁsﬁ%)mmﬁewﬁi the@r moZQ, 1 Ior
2; h R dent | - yl;
oo RN S B L,
1L h I
o oy S L e e T
whi ch €1 - 4ubsfipad hiwe [98 MopR USpHERaNYS sdependanty é@lecﬁgd fseraglpgers andéwghoxmlr
phenoxy, which phenyl, furanyl or phenoxy group may be optionally

substituted by one or nore substi tuent s independently selected from
hal ogen, m@rrmlgnmmm.q)fmementx@vg 1memnd01@@lﬂaﬂemmcx&r epresents a

phar e utgal] o PES IRl £coDeDsl o B BRR PR Shl Bl ct®
formul a (lith on¥\& ﬂ@%ﬁﬁﬂ&ﬁfﬂ?ﬁﬂ'@b%ﬁﬂﬁ &3 din halogen, hydroxyl, Cy alkoxy,
10 NH,, NH(Cy.4 alkyl), N(Ci alkyl),, phenyl and Cy4 alky1 which phenyl or C4 alky! may
be optionally substituted by one or more substituents independently selected from halogen

and hydroxyl. Examples of a 5 to 6 membered heteroaryl according to this embodiment

include isoxazolyl, pyrazinyl and pyridazinyl.

is  Inan embodiment of the invention, R represents -CH,-Q-Cye;
wherein Q is -CONH-; and Cyc! is a 5 to 6 membered heteroaryl optionally substituted
with one or more substituents independently selected from halogen, hydroxyl, C1.¢ alkoxy,
NHz, NH(C.4 alkyl), N(C14 alkyl)s, phenyt and C,.4 alkyl which phenyl or Cy4 alkyl may
be optionally substituted by one or more substituents independently selected from halogen
20 and hydroxyl. Examples of a 5 to 6 membered heteroaryl according to this embodiment

include isoxazolyl, pyrazinyl and pyridazinyl.

In an embodiment of the invention, R® represents -CH,-Q-Cycl;
wherein Q is -CONH-; and Cyc! is a 5 to 6 membered heteroaryl optionally substituted
25 with Cp4 alkyl. Examples of a 5 to 6 membered heteroaryl according to this embodiment

include isoxazolyl, pyrazinyl and pyridazinyl.

In an embodiment of the invention, R represents -Cy4 alkylene-Q-Cyc';
wherein Q is -CONH-; Cyc' is a 5 membered heteroaryl optionally substituted with one or
30 more substituents independently selected from halogen and Cy.4 alkyl. An example of a 5

membered heteroaryl according to this embodiment is isoxazolyl.



13 (R1\ X-\ + N- (a) wherein gqis 0, 1 or 2; each R independently
represents hal ogen, hydroxyl or Cl_4 allcyl; R3 represents phenyl,

whi ch phenwio 20e805¢285 opt i onal | y substi t ut ed by one or nOIGT/GB2007/004350
substituents independently selected fr hal ogen, hydroxyl, Cl4

al kyl, Ove, CF3 arid OCF3; 5R 5 represents Cl4 allcyl, which Cl-4

al kyl may be optionally substituted by one or nore substituents

i ndepende xyl, Cl.4 al koxy, phenyl,
napht hyl , T%é%ﬂéﬁkﬁﬁﬁ?gﬁyk ﬁ%ﬂgﬁgﬁgih, %%ﬁch Cpt al koxy, phenyl,

napht hyl , furanyl t hi enyl or phenoxy group may be optionally

substit t re substi & depend sel ected f
hgl ogian ’ %ﬁ%%lm%}:i}g ¢ IETHEO%I h lﬁﬁéh ‘”Ef—l(eé ]Ié(xﬁpﬁﬁem k—‘f’i’t
al kY1) 2, twhumnia aa@m e} b4 opfidaslly ‘é«dﬂisﬁ‘dﬁte@iby%n@ bkmbréwstﬁ@enmha@&edehﬁ

substltute & nore substjtuents independently sel gcted, {rom
hal ogerd af e% ;@ gﬁHEM*WQ€HWE§EﬁF§H@@%ﬁﬁmﬁﬁ@@UPW§@Pﬂﬁid@ééb eash
ani on of adPReRly RAY¥RLeMIAci d. wherein g is 0, 1 or 2; each R

i ndependent |y rep?%sg%ts h'Fgégn hydroxyl or ClI A al kyl; R3
represents phenyl, which phenyl may be optlonally substituted by one

| t et L
Cia al Eyfﬁp%i%é%%%&f DA Ol e St SN S R el
wher ei n QRFsR CRRHni REedch insleperdenbnisprat hﬁctregaaarrﬂ142mypmﬂcﬁrmi, bbkyl

bstit ted th.o substituents indep n sel ected from
bal oo i & PR Ry SiushRiad SRRt s B Eheepacaly FyeSeb e bl o
ani on of halb’@emcmﬂ Ty byl dh eﬂ&m@@dlﬂient oMe%ﬁ%&z@@Wi?CﬂltﬁmW‘y @@4%50

14 A furt ct.of .th es vent i on provides a conpound
formula ( @gsggb 2' 22 ﬁ I%‘ it and R’ RS each 1ndepeF1)1dent1y represent hyrgr)ogen or C; 4

alkyl.

15 A further aspect of the present invention provides a compound of formula (X)
(R)q

0 N R®
X)
wherein q is 0, | or 2; each R independently represents halogen, hydroxy! or Cy4 alkyl; R
represenis phenyl, which phenyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, C,.4 alkyl, OMe, CF3 and OCFj; R?

20 represents Cy.4 alkyl which Cy.4 alkyl may be optionally substituted by phenyl, furanyl or
phenoxy, which phenyl, furanyl or phenoxy group may be optionally substituted by one or
more substituents independently selected from halogen, hydroxyl, Ci4 alkyl, OMe, CFs
and OCF3; and X represents a pharmaceutically acceptable anion of a mono or polyvalent
acid.

25

A further aspect of the present invention provides a compound of formula {XI)



\' + 5 NR (XIIl) wherein gis 0, 1 or 2; each+R independently
represents hal ogen, hydroxyl or Cl4 al kyl; R3 represents phenyl,

whi ch pheny¥D 2aey05¢235 opti onal | y substituted by one or noxE/GB2007/004350
substituents 5 independently sel ected fsrom hal ogen, hydroxyl, Cl4

al kyl, Ove, CF3 and OCF3; R5 represents -Cl-4 al kyl ene-Q127; Qis 0,
-CONH- or -C(0)0-; R represents hydrogen, Cycl or a Cl4 al kyl group
whi ch Cl14 al kyl group may be opthgglly substituted by one or nore
substituents i ndependently sg \ from hal ogen, to hydroxyl, phenyl
and phenoxy, which phenyl afd pHehoxy nay be optionally substituted
by one or nore substituents \(ndependently sel ected from hal ogen,

hydr oxyl, cyano, Cl4 al koxy_apk OCEB; cl represents phenyl, a 5
to 6 menbered het er oaryl rlﬁg or [la 4 mber ed al i phatic

het erocyclic ring, each of whichgom . _ggally substituted with
one or nore 15 substituents i ndependgr el’ected from hal ogen,

hydr oxyl, Cl-4 al koxy, NH2, NH(Cl4 al¥YHH/, N(Cl }gbkyl)z phenyl and
C14 aIkyI whi ch phenyl and Cl4 al kyl may be optionally substituted by
one or nobkeingEBik LentsarhBdpisnensiontlyrepishentt mlbgen dydalybadhsatig]; R’
hydroxyl, t abl e_ani o

mono o P ae L M R 4Rl TR EHANP ok RGN, R of Ry St
wher ei n Rmdc}mndaﬁb'rsekeciad @'omjmlmnfhydmxbrlacurhl)cylcm\z{amg andcOCFal centre

t the_ 3- i t ‘ it
e ke o R roRisais Gr 3L, PR G De b diioptib o e oy Do e
her ei n bebutituertts Raefdiddntly stlected from lﬁlﬂg@ﬂlmtlﬁgptlﬁﬂﬁoﬁf 9&@}5}1 naphthyl,

invention, R4 r.epr sents a group of formul wher ei'n

st er eoche Ayl tRigwy a@@lP]é@tnPéYr "ébclcbf her aék%sl?fteﬁblnn@ﬂl%éuwlnﬂ}@w}cﬂl nyl
ring is ( Bienoﬁ‘? gl@ﬁﬁ hﬁ? )3 %Quéﬁéu% %S%@a By e bfimgfeesluggltée)ﬁﬁtlﬁﬂ’@peﬂa‘éﬁtlf R)

st er eoi soner nbodi nen be present as a mxture " wt

(S) ster eéﬁlwom h@pg@xb}’#?b@l Ct}’h%ﬂ R 2lkowy, d8Hs N . Galkely Nﬁ@wﬂbﬁbm

t
:‘ EI’ ?hggcggg&t ¢ ﬁ%%ﬂ%&gﬂ“ﬂﬂh gﬁyo%g@sﬂ%gﬁ%b%ﬁ&%a qy% urrém{:orrpound
of formul albémt)lemmmepmdﬂztlyrsebcied; ﬁnmshahaggm ambh;m]ioMr mul a ( Ha) and ,

wher ei n the t er eoche n uratl n at t t| n of, the
U nuct i PRYR T & Bpghach bl g ritedon oymon HRbtafft b
speci fication, the termoptlcally pure is defned in terms of
enantioneric excess (e, e which,is calculated fromthe ratio of the
di f f er encé BERIEERsCY ‘PféheaJ?Fﬁiﬁﬁ‘f wvgRtioppeowides geempREdt Apmumerd present
and the sum of these ampunts, expr(ﬁfsed as a percentage. To
illustrate, a preparation cg a0 nd‘ 95% of one enantioner and 5% of
anot her enantioner has an e gneric excess (e.e.) of 90%/[i.
(95-5)1(95+5) x 1001 15 An & al |y pure conpound according to the
present invention has an e. aP- east 9&_% In an enbodi ment of
the invention, an optically" purej{cong Has an e.e. of at |east

P 6
95% In a further enbodi nent of (Dhe "fo.w an optically pure
conmpound has an e.e. of at |east 989%
15 (XD
wherein q is 0, 1 or 2; each R independently represents halogen, hydroxyl or Cy.4 alkyl; R?

represents phenyl, which phenyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, C,4 alkyl, OMe, CF; and OCF;; R
represents -C_4 alkylene-Q-Cyc'; wherein Q is -CONH-; Cyc!is a 5 membered heteroaryl

20  optionally substituted with one or more substituents independently selected from halogen
and Cy.4 alkyl; and X represents a pharmaceutically acceptable anion of a mono or

polyvalent acid.



20 In a further enbodi nent the present invention provides a gonpound
of fornmula (1X) as defined herein above, wherein the stereochem cal
confi gur atworeoestoseae 3- positi on of the qui nuclidinyl rirQy/GB200HR0435DN
a further aspect of this enbodinent thg conpound of fornula (IX) is
optically pure. 25 In a further enbodi nent the present invention
provi des a conmpound of formula (X) as defined herein above, wherein
the stere

qui nucl i d%ﬁ{l}lﬁmﬁrﬁﬁ%ec?gﬂhé %égé}&h urt[:il{J'?ﬁde;:lgsa:)}feactptu"ui?cp tﬁﬁmﬁﬁzﬁ{)oéﬁ)mm t he
conpound of formula (X) is opti R), pure. 30 In a further enbodi nent
the present invention provig a\conmpound of forrmula (Xl) as defined
herei n above, wherein the stereo¢ghem cal configuration at the
3-position of the WD 2008/0 P / GB2007/ 004350 16 qui nucli di nyl
ring is (R. In a further - empodi nent t he conpound of
formula (XI) is optically pure. lIn gf gr enbodlrrent t he present

i nvention provides a conpound ofCfo Nél—lR) as defined herein
above, wherein the stereochem cal coxf ation at the 3-position of
the quinuclidinyl ringis (R. In a further aspd&illof this embodi ment
t he conpo );

enbod: ment TRE b Sk ont 2 RoemnicheRRahy RalcteRthucch A] B Ch aloseky
as def i netkepesewms phea:bbwﬁi;ch/ﬂimnsdlln’ayt&e@pmx&iilgaulbmmmﬂby ek ngue aibsibnert

he 3- f h :
of thi & ohssarEny et SRt EB A el oM s Rapid 5fy “pr o
I n an enbﬁdrajmem@f.ct helkplé@gsqm7 i nvention, R5 does not represent
met hyl . i of the present invention, R5 does not
r epr esent 6n‘éﬁ’uy(lEl ]gﬁ) Sdfg)gé)ﬁt uted benzyl. In an enbodi nent of the
present i RYedpkdseiits h CEYEYr aGRLRSE Rylg, Uiy benzy!
or a substi ';%l%}%esd %e%%& 8 nagﬂeﬁgo%}?ﬁgﬁ% of It“h@ gg&s%%l%gg
i nvent i onoptigralesybstitgieg\yhag Oamemﬁpbﬂﬁ@n@fm@mndﬁndy éﬂ@)ed fr@n halogen,

10 hydroxyl, phenyl and phenoxy, which phenyl and phenoxy may be optionally substituted

by one or more substituents independently selected from halogen, hydroxyl, cyano, Ci4
alkoxy and OCFs; and
Cyc' represents phenyl, a 5 to 6 membered heteroaryl ring or a 4 to 8 membered aliphatic
heterocyclic ring, each of which may be optionally substituted with one or more

15 substituents independently selected from halogen, hydroxyl, C,.4 alkoxy, NH,, NH(C 4
alkyl), N(C1.4 alkyl),, phenyl and Cy4 alkyl which phenyl and C; 4 alkyl may be optionally
substituted by one or more substituents independently selected from halogen and hydroxyl;

and X represents a pharmaceutically acceptable anion of a mono or polyvalent acid.
»  Compounds of the present invention wherein R* represents a group of formula (I1a) contain

a chiral centre at the 3-position on the quinuclidinyl ring, i.e. at the position marked with

an asterix (+) in the representation of formula (IIa) herein below.

(1la).



RBR 0 wherein Rl and R2 together with the carbon atomto which they
are both directly attached forma 7 25 nenbered aliphatic carbocyclic
ring whi chwoeyosweoept i onal |y substituted by one or nor eCIUGBAIHEAS0 S
i ndependent|y sel ected from hal ogen, qédroxyl, Cl-6 al koxy, NH2,
NH(C1-6 al kyl), N(Cl1_6 alkyl)2 and C1'5 al kyl which C1_5 al kyl may be
optionally substituted by one or nore substituents independently

| ect ed : . / 0
17 Ra 1 epr el o QTR0 ARE PRI fitknion, Kspia 2pei b urimis e ittt
whi ch maythbetemptlicaried! kynfigubsiontatithe 3-foyitiomef the quinneidingd sing iL@tas
B B By B et b B
NR14C( 0) R28y hd\hredehat ) 2RBdure MRAILL () sthRoREMED FodsafhpRy) the@R) Gedbikdtherd
which C1.5 al kyl may be optionally substituted by one_or nore

. Ly 0
subst i t ueRELS PrawHE Rcreesyic (bl bapdye wilh the(R) sewaisomsid Hexprer. oiutber
al koxy, Bl%—&jg;]“?o [g,?ﬁ : Q{ll%?ae@t : up
of f o?/null\lcggfcltl or Ioialmgdtkrr nf%%f%@lég%%%?ﬁéﬁg?el nt @mlﬁesﬂ'k@
-CM, - CHzBlegenty grogHRUidpor2 (1grdd wheregibs steteatheonicab nonfigaration gt the 3-
group (I lgosﬂiaoﬁ oPﬁleiqu]lir}uQﬁdigylc%{ng%s %SI tions; alis 1 or 2

10 Inthe context of the present specification, the term optically pure is defined in terms of
enantiomeric excess (e.e.), which is calculated from the ratio of the difference between the
amounts of the respective enantiomers present and the sum of these amounts, expressed as
a percentage. To illustrate, a preparation containing 95% of one enantiomer and 5% of
another enantiomer has an enantiomeric excess (e.e.) of 90% [i.e. (95-5)/(95+5) x 100].

15 An optically pure compound according to the present invention has an e.e. of at least 90%.
In an embodiment of the invention, an optically pure compound has an e.e. of at least 95%.
In a further embodiment of the invention, an optically pure compound has an e.e. of at least
98%.

20 In a further embodiment the present invention provides a compound of formula (IX) as
defined herein above, wherein the stereochemical configuration at the 3-position of the

quinuclidinyl ring is (R). In a further aspect of this embodiment the compound of formula
(IX) is optically pure.

25 In a further embodiment the present invention provides a compound of formula (X) as
defined herein above, wherein the stereochemical configuration at the 3-position of the
quinuclidinyl ring is (R). In a further aspect of this embodiment the compound of formula

(X) is optically pure.

30 In a further embodiment the present invention provides a compound of formula (XI) as

defined herein above, wherein the stereochemical configuration at the 3-position of the



bis 1lor 2, Zis -CH2-; 15 R5 represents a group of forrmula (IV) -«
(R6), (1V), wherein wis 0 or 1; 20 R6 represents Cl4 al kyl ene

opt i onal | yWouhesiaseas ed by one or nore substituents i ndREANER2G07/0p4350
sel ected from hal ogen, hydroxyl, Cl.6 gskoxy, NH2, NH(Chs al kyl) and
N(Cl16 al kyl)2; when wis O, yis 0; when wis 1, y is 0 or 1; Q
represents 0, S(0)o.2, NB?, -CONR3-, -SO2NR8-, -NR8CO-, -NR8S02-,
-0C(0) -, 2BinGbRy ring & &). Q" ; o} up
ool b a . i b PR AL Sortp il of Bl
subst i t ued¥D i pptigpngenst | y sel ected from hal ogen, hydroxyl, G 4

al koxy, NH2, NH(C1.4 alkyl), N(Cl4 al kyl)2 and a cyclic group Cyc2;
WO 2008/ 059245PCT/ GB20071004350 18 Cyc' and Cyc2 represent aryl,

het er oar yllp adinther emBodimpitaheptesht phaition pedvides @yehpeund dTdoi@iul 2410 8

menbered al j tic heterocyclic rin each of. which may be optionally
Subst i ut S8R IsTRn ghovRoy Bl i areReherE cnl RABBHARAR 3t ek PRSP T o

hal ogen, GuRREldiAYI ke is @), In(fke gt - FRLARLS,
c(0) 2Ri G,Q]Nes(O)lgle&ngN 930) Rzo,]ral N%lc(o?g%%gﬂ%sc(o“ﬁ%M-.%5,

OR26, pheffHl) Efptieallyepusg.-kyl whi ch phenyl or C1.6 al kyl nay be
optionally substituted by one or nore substituents independently

sel ected from hal ogen, hydroxyl, Cl.6 al koxy, NH2, NH(Cl 6 al kyl) and
N(CL, 6 al kvaYztheRenbalimesdnt medeptinggdion provicks @ cainkytind of formula (XIII) as

1o defined herein above, wherein the stereochemical configuration at the 3-position of the
quinuclidinyl ring is (R). In a further aspect of this embodiment the compound of formula
(XIII) is optically pure,

In an embodiment of the present invention, R? does not represent methyl.

15 Inan embodiment of the present invention, R does not represent methyl or unsubstituted
benzyl. |
In an embodiment of the present invention, R® dc;es not represent methyl, unsubstituted

benzyl or a substituted benzyl.

20 Inan embodiment of the present invention, there is provided a compound of formula (IB),

wherein

R! and R together with the carbon atom to which they are both directly attached forma 7
25 membered aliphatic carbocyc_:lic ring which may be optionally substituted by one or more

substituents independently-selected from halogen, hydroxyl, Cy.s alkoxy, NH;, NH(C;.¢

alkyl), N(C.5 alkyl); and Cy.¢ alkyl which C.¢ alkyl may be optionally substituted by one

or more substituents independently selected from halogen and hydroxyl;



R9 and R18 each independently represent Cl.6 al kyl, which.CL. 6 al kyl
may be optionally iosubstituted by one or nore substituents

i ndependenwibyomabseas ed from hal ogen, hydroxyl, Cl_ 6 alBoaxgyp200t#d43s0
NH(Cl.6 al kyl) and N(Cl1.6 allcyl)2; angb Rat, Rm Rl12, Rti, R14,
Rts,. R46, Rri, R19, R20, R2i, R22, R23, R24, R25 and R26 each

i ndependent|y represent hydrogen or Cl-6 al kyl, which C16 al kyl may
be optiongP ently
sel ected 1?{ r (H)ér%re;sgﬁ% gig)}el%ldﬁ ﬁld%?%)bx@ Sm%g@gﬁrg%ﬁﬁ%%g&ﬁﬁ%& &gﬁ %I) and
N(CL. 6 al PpYonally substibuegd hm‘onezox Bock sRostitRinBaindepRhdntlRiclemiel frab holbgd 4

and R25, t t 1% e oot h

att ached, Eﬁagﬁ, ngé’mg% §O§°&§s~%r§ ‘g(@%\ﬁmp% ﬁ\f\@)ﬁgtﬁ é@ ring,

whi ch het Nﬁﬁ Obz NM@:(GI)R”Q&RHQ{(D)QR%J NRBQ(A)M"EM?E‘ @R%ﬁml@agﬁ gkylnor e
substi tuen dently sel f ram hal ogen, dr 0X and Cl1..6
al kyl , 1s@ﬁ<g(fl]wy ﬁﬁ?“%é BWF#[Q)' 086 BE P Sdﬁféepémdeﬁﬁy e

20subst | t Bﬁéﬁt&l frste RERBSIE ﬁyarxxsﬁedcﬁsc&uaﬁcty; @pg\mc?% B%ﬂd mrgé{ Safitry,; and

X represents a pharmaceutically acc@E) ani on

pol yval en®’ sresentEa groug @b sumals (89 of GHadrI{B) | enbodl ment s of t he

i nvention include those wherein each H) R2, R' and le, are as
defi ned herein above in enbodi ne of _t anent" ‘5 concer ni ng
conpounds of mu ()F') In an i t of the'i DIy on, the
conpound of la \,#)bS sel ecfed f R - 1 -MtthyN3 £[( 1

- phenyl cycl oheRt Wy gar blényl ] oxy(}Haa i abi cycl o . Bct ane X,
(3R) - -(3 -Ph pr opy -p nyl oheptyl)ca on XY)
-1 - 30azon| abi cycl o[ 2. 2 J( ]oct ane X, (3R)- @l/@ (I soxazol - ?ﬁﬂ)f

-yl am no) Whel@woet hy1]-3 - { g 1 -phenyl cycl oheptyl ) car bonyl]oxyl 1 -

2 200 PCT/ 007/ 00435
(5 - 10 4R Bt R W e SR RGN pi e by P (ymey
azoni abi cyeindh@3 ar 2podtiane X,
(3R) - 1- Bengsyl 32 {[ (1- phenyl cycl ohept ypcar bonyl ] oxy}- 1-azoni abi cycl o[ 2

. 2. 2] oct aft
(3R) -3-{[bis Phenylcycl ohept yl) car bonyl] oxy}-143-(trifl uoromet hoxy) ben

1 7-
zyl ] Z is -CHy-;

15 R represents a group of formula (TV)

@
Ko R
aw),

wherein
wisQorl;

20  R® represents C,.4 alkylene optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, Cy.¢ alkoxy, NH,, NH(C).¢ alkyl) and
N(Ch5 alkyl)y;
whenwis 0,y is0; whenwis 1,yisOor 1;

Q represents O, S(O)o.2, NR?, -CONR’-, -SO,NR®-, -NR*CO-, -NR*SO,-, -OC(0)-, -

25 C(0O)0O-, -C=C- or ethynylene;

R’ represents a cyclic group Cyc' or a Cy.4 alkyl group optionally substituted by one or
more substitﬁents independently selected from halogen, hydroxyl, Ci.¢ alkoxy, NHy,
NH(C14 alkyl), N(C1.4 alkyl), and a cyclic group Cyc;



5 azoni abi cycl o[ 2. 2. 2] oct ane X

(3R)-1-(3,4-Difluorobenzyl)-3-{[ (1-phenyl cycl ohept ypear bonyl ] oxy}- 1-
azoni abi cywioapdy3923% oct ane X PCT/GB2007/004350
(3R) - 34[ (1- Phenyl cycl oheptyl ) carbonyl ] egy}-1-{[5-(trifluoronethyl)-2-
furylimethyll-1- azoniabi cycl o[ 2.2.21loctane X, |0

(3R) - 1- (3- Met hoxybenzyl) - 3-{[ (1- phenyl cycl ohept ypear bonyl ] oxy} - 1-

azoni abi Cygt@hﬁd @yc?]ré’ﬁ%ﬁﬁ , heteroaryl, a3 to 8 membered aliphatic cafbocyclic ring or a
(3R) - 1-(2- Phenoxyet hyl ) - 3-{ ( 1- phenyl cycl ohept ypcar bonyf | oxy} - 1-
azoni abi cyttod] zgembq?%@lm@c terocyclic ring, each of which may be optionally substituted

(3R) - 142- (@ﬁ%g{t%& %bg%ff%%sgﬁl%p(eﬁa&%réé’l'e&é’c‘fﬁ&%&fo‘ééﬁ, SPLROmML! §2Ydol,.-

15azoni abi

(310- 142- (JRSANRZRI; SCOYRTRE) @O hyd (D)8, NRE'S(@)RI, B} IQOYRY phept

| ] carbonyl } g - ah- 1] o) 2..2] oct .
(3R - 1% 2. Bk ey SRR AR e sl d R eyt wieh bt gsoentihy
|']oxy}-1- @zPkd @?ﬂoﬁ%&ﬂ&h&it&e@bﬁ@ﬁ@&%@?e se¥dtituents independently selected from
(3R) - 1- (2- Mor phal i n-4-y1-2-oxoet hyl) - 3- %éyl- phenyl cycl ohept ypcar bonyl
i oxy}-1- abangendydsnyb Crs alkops St HAC ¢ alkyl) and N(Cy.¢ alkyl);

3R) -1-[ 2- - 2= 0= 2= % am.no) et hyl ] - 3-11(1- phenyl cycl obeptyl)ca
SboZ}yI I E)xyﬁ(@a{%s‘%%{ai a{% %é%?lo@}g’ )2] oc%/a]ne X, (1-phenyley Pryt)
(3R)-142- O&Oanﬂl—I(lfJWChdlai_@pmdSnw wpresan) €4-halkyl; @hich Cls plghypdc hedmivealiy| ) c
?gg;’f‘{'_m'{ OX it 't;% agz)lg ”égﬁngé(rééﬁie@ %'gc%jh% i?eg{ alé}ﬁl sfél;_cﬁl fipm halogen, hydroxyl, C:.
phenyl cyclmmyymﬂgaﬂm(aﬂ].gghll@lg)ahd N(alzmkﬂjﬁmfcl (E)_t,[ 2. I2 2] |0Ct an;a X, )

3R) - 142- F -12- - - bhen C ear bony
oy - 1. ookt o 25 100 S0 e w3 el Rl RECRA, R n NCFeatR

2008/ 05924 i L ;

(3912 [N ot S0y ) QS AU Gty ey
phenyl cycl| 3Rapwpd by aneeripep sulptituents jusdependraticielspied Zropy pdegenchydroxyl, Ci-

(3R - 154 2- s ' LR MRAL: & 113 pft 13 pl4
pheny k;llscl o%a(le%t yE [ i cg’??g@;}??%égg}aﬁq %ggom a%‘i %y%?gfg%gﬁoé%%é&% ’ % and
(3R) - 1- { 2-R( 3¢ Riand Bph taggthanivitiotheitoogen atoyd t wigsh{thgyare both attached, may
- phenyl cyc t fd I oniabi.cychol 2. 2. 2] oct ane X
(R 12 (OTREM R PR AREAOH i By B BBy By
- 1- azoni afptioyalyofuBst@utad by b@ne more substituents independently selected from halogen,

hydroxyl and C;.¢ alkyl, which C;.¢ alkyl may be optionally substituted by one or more

20 substituents independently selected from halogen and hydroxyl;

and X represents a pharmaceutically acceptable anion of a mono or polyvalent acid.

For compounds of formula (IB), embodiments of the invention include those wherein each
of R', R?, R°and R“, are as defined herein above in embodimenis of the invention

25 concerning compounds of formula (7).

In an embodiment of the invention, the compound of formula (1) is selected from:
(3R)-1-Methyl-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-(3-Phenoxypropyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

30  azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-{[(1-phenylcycloheptyi)carbonylJoxy}-1-

azoniabicyclo[2.2.2]octane X,



(3/)-142- (3- Met hoxyphenyl ) et hy11- 3- o .

{[ (1- phenyl cycl oheptyl ) carbonyl | oxy}-1- toazoni abicyclo[2.2. 2] octane
X, WO 2008/059245 PCT/GB2007/004350
(3R)-142-(5- Met hyl-2-t hi enypet hy1] - 3-{[l#1- phenyl cycl ohept yl ) car bonyl ]
oxy}-1- azoni abi cycl o[ 2. 2. 2] oct ane X,

(3R) - 3-{[ (1- Phenyl cycl oheptyl ) car bonyl ] oxy}- 1- (2- phenyl et hyl ) - 1-

o]
ié?g:?;i- gc%/(?%{ih%ﬁ?}]ﬁr%é%géﬁ{g}rghglyll%r&h%?wwb%y He3:-Yt ri f1 uor onet hyl
S P ot

f phenyl cycGSBBréd?ze;amlc%{[lﬁbnl;ﬂny?/cmlthptﬂ)pa:bommaﬂLa:zyniabicjczo[z.zz]]mae

X, .
(38142 (@E‘b}a{é%b%hghé@lséﬁlﬂvwgg@;myllowhﬁ-&wpmﬁwwamﬁw] oxy}-1
(3R) a0, ?d%?%% @%-2{2 -ﬁﬁ?%ro- 2H- i soi ndol- 2- Aet hyl ] -3-{[ (1-
phenyl cycl (éRbﬁt@siﬁdéiﬂb@mWﬁZwN} {[?.l*ﬁEpﬁﬁcf\ﬂghﬁpmlb?lﬁo%mgpﬁl ?Qe X,

-1-{2- -.Ch 22 am no]j - 2- oxoe - 3- -
E)ﬁeR)nyllc%I%%%S?I%#@g?ﬁﬁﬁaéy{ )1 azoni abi cycl of )2/ 2. 2] octane X,
25(3R) - 14[(iRi—é-{@lL%Qﬂtbfﬁ?ﬂeb@?%%fyﬂ%}lI‘—‘%;53@é@&g&%@&zéfﬁguﬁqethyl}-1-

phenyl cycl ohept ypcar bonyl ] oxy}-1-azoniabi ¢
( 3R) - 1- { 2-apmalNgsicisl? Byliecting X2 - yDani no] - 2- oxoet hyl }-3-{[ (1-

h I I t rbonyl i Qxy}-1-azoni ghi cycl o] 2. 2. 2] oct ane X,
Fsg)n yﬁ%‘é&?@ﬁ% . ‘%ﬂ"y%ﬁﬁfg( (W@HWH?@PB&}%%P@EF%AW ] oxy}-1- 30
azoni abi cyebsihdcytlo}d 0icRe’%, WO 2008/ 059245PCT/ GB2007/ 004350 21
(3R) - 142- ( 3- Chl or ophenypet hy1] - 3- {[ ( 1- phenyl cycl ohept ypcar bonyl | oxy} -

1- azoni alpy S PRem@xetiapd)-3r{f(1phenyleycloheptyl)carbonylloxy}-1-

3R) - 1- (2- Ami.no- 2= hyl ) <34[ ( 1- phenyl cycl ohept ypcar bonyl ] oxy}- 1-
gzoali abi( cfé%f@?yf?@?-ggﬁ%#&%? _
5(3R) - 1- 130, pq]{gh - 31
pﬁ\enill cygﬁiﬁz&{%ﬁ%’?%{ﬁ% }dg;{/[?l - a@g%ﬁg%@g%g%‘&ﬁ%’xﬂ éct ane X, and
(3R) - 1152~ (Agetdphtioyetp22 Afackroryphenyf | et hy1] - 3- {[ (1- phenyl cycl ohept ypcar
POV 0 )a 51 RAARAEN D o) 3: R SR TIT (-2 hiemyDoyclobeptyleasbony oxy)-

1-azoniabicyclo[2.2.2]octane X,

(3R)-1-(2-Oxo0-2-pyrrolidin-1-ylethyl)-3-{ [(1-phenyleycloheptyl)carbonyljoxy }-1-
azoniabicyclo[2.2.2]octane X,
20 (3R)-1-(2-Morpholin-4-yl-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-Oxo0-2~(pyrazin-2-ylamino)ethy1]-3-{ [(1 -phenylcycloheptylcarbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1 -[2-Oxo-2-(pyridazin-3-yla1nino)ethyl]—3-{[(1-phenylcycloheptyl)carbonyl] oxy}-1-
25 azoniabicyclo[2,2.2]octane X,
(3R)-1-{2-Ox0-2-[(2-phenoxyethyl)amino]ethyl}-3-{[(1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1 -[2-(3-Fluorophenyl)-Z-oxoethyl]-B-{ [(1-phenylcycloheptyl)carbonyljoxy}-1-

azoniabicyclo[2.2.2]octane X,



(3R -1-{2-[(3-Met hylisoxazol -5-yfl am no] - 2- oxoet hyl }-3- ([ (1-

phenyl cycl ohept ypcar bonyl ] oxy1- 1-azoni abi cycl o[ 2. 2. 2] oct ane X;
wher ei n X wepon@sasstis a pharnmaceutical |y accept abl e ani GarCToéBz0 T30 OF
pol yval ent acid. Pharnaceutically accep@abl e anions according to this
enbodi nent include chloride, brom de and iodide. 15 In a further
aspect, the present I nvention provides a process for the preparation

For mil o (40 PdPETtRporor iy Sl e e f?&ir " Formita (1) or
2, Gl baliothensibiiohepg imamdiy Kealinididlohal hileghber eof 20 1Th R

OH R3 O(XIR) with a conpoun f or mul rnula (XVIa) or
fornul a ( X%Rb) Qx&ﬁe@ldpwpwdazm-&-yammnb] a-roaoﬁhylﬁéf{[(ied in formula (1)

20081 0592 SEOINABRYPestest s T e iRy oe) 2 irBRoRn R, Re and R3
are as sdef(BR}%Ii{Q-WGCFlﬁ(bﬂBbHen?g WS QLRI Gk]gsg[ga@ﬁh@g%&éﬁe}) %\{gg]ogy}_

(ye) with a conpound wherein L
hal ogen) dneoniabiyéle[2a2]defnei®d in fornula (1): and opti onal |y

?gprﬁglg%ﬁkgfﬁéggﬁﬁﬁﬁd1%@H§k%§@ﬁQﬁ%@ﬁggﬁﬁagﬁ%§55%§ﬁggﬁﬁ gf)a nmono or
pol yval entaz@fidifleyclof2.2.2]octane X,
(3R)-1-[2-(3-Methoxyphenyl)ethyl]-3-{[(1 -phenylcycloheptyl)carbonyl]oxy}-1-

10 azoniabicyclo[2.2.2]octane X,

(3R)-1-[2-(5-Methyl-2-thienyhethyl]-3-{[(1 -phenyleycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy}-1-(2-phenylethyl)-1-
azoniabicyclo[2.2.2]octane X,

15 (3R)-3- {[(1-Phenylcycloheptyl)carbonyl]oxy} 1-{2-[3-(trifluoromethyl)phenyl]ethyl}-1-
azoniabicyclo[2:2.2]octane X,
(3R)-1-[2—(1,3-Benzodioxol—S-yl)ethyl]-B-{[(1-phenylcycioheptyl)carbonyl]oxy}-1—
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2~(4-Cyanophenyl)ethyl]-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

20  azoniabicyclo[2.2.2]octane X,

(3R)-1-[2-(1,3-Dioxo-1 ,3-dihydro-2H-isoindol;2-y1)ethy1]—3-{[( 1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(6-Chloropyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,

25 (3R)-1-{[1-(4-Chlorophenyl)cyclopropyl]methyl3}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(5-Methylpyrazin-2-y)amino]-2-oxoethyl }-3-{[(1-
.phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]0ctane X,
(3R)-1-(Carboxymethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

30 azoniabicyclo[2.2.2]octane X,



10 The reaction of conmpound (XIV) (or G alkyl ester thereof) with
conmpound (XV) or (XVlia ) or (XVIb) may be conveniently conducted in

t he presenwe 2008/0892981i t abl e sol vent such as heptane, t olREEB2007/004350
di chl oronet hane at a tenperature in t@é range of 0 to 100C. In one
enbodi nent of the invention, conmpound (Xl V) may conveniently take the
formof an acid halide (e.g. chloride) as nmay be prepared by reacting

chi or 1 de) A a2a PR tab AR S0 S terclofe B st R Con Cene
at a terrpggoﬁ;ag{‘ﬁclb?g‘%ﬂ@cm,e of 0 to 100C The reaction of
conpounds (V) and 12. 3-LG may be conveniently conducted in the

presence GR)d-@eAminolZoxosthyBrit-{ K ipherakyelohenidjcerhenydexy } dr

acetonitril e.%t a rtat e in the range 20 of 0 to 100C. Conpounds
of fornmul &4 chcﬁ% eni ently prepared by addition of an

or ganoget ng}d)llc{ggmgg.[(gdpﬁ%%bpgm]eﬂyw}agql[ﬂ_R3 is as defined in
formula (') "and Met is a suitabl'e netal,”  with a conpound of fornula

Rl R2C( =0) pliexylcy¢iphaptd)ceibonyoxsihd -Reniabieydd2 22 Jetsdnesd ahéh formul a (1),

Lo an al karRd-Gerrrse bRt iseb o Gl bR ReitiSkar s
(XI'V) by tr&abid@ofeopbéyd xether with an alkali netal and quenching
with CO2. The aégld (XI%) may optionally be converted to its G al kyl

ester, ac{IR)dnif i3 MehyisosezodSlyhhinibe]-2-owgthyl}-3-{[(1-

%

(XL B hRaRA e n g oL Y e 88 Re of a oui tAbIG

sol vent s &k d b dRiaatuiRblydctliitle SiRLHT Phomd SraBRARELHCRL 1 N
t he rangew(@)l eﬁg}écﬁj{r% 1008 Irel1 corrpo}ﬁihdsﬂi%%e structur(e) R3Met ( XVI IC) Met

may be | i Phinmpewiodlyaveenidi assonsacenrding tmibisi anhodmhantmcluds plerids, on of
t he al cohol RIR2 (XIX) to its alkyl ether nmay conveniently be
perfornedgwn%?@’gg%{? with a compound Cl- 6al kyl -LG wherein LGis a
| eaving group (e.g. halogen), in a suitable solvent such as

di chl oronet hane, tetrahydrofuran, or acetonitrile with a suitable
base swichlms fitrtheedshgdt ahe presend inventomgpytidsstayiregeshfor the psepatation b/dr i de
at a tenperature r e of 0C.to 90C, The resultin | kyl et may
Then be ComRMTEnE] SrEuh R YEHS poiset FaebEroBo R s A o
treat nent yWetdh R, B %hdR®aRTs 80HMMR ARFuRTHASS Offalkl Sty Mcieithyditlelbras
diethyl ether at "a tenperature in the range of 0C to -80C and
guenchi ng avidtbhlideGRereddir t her el aborati on of the acid may be perfornmed
to furnish a Cl_6allcyl ester by treatment with a Cl.6al cohol in a
sol vent such as nethanol with an id catal yst such as 15

tol uenesul fonic acid or by treatpent pf the acid with

TMS- di azomet hane or di azonet hang,i n apgol vent m xture such as
tetrahydrofuran / nethanol. Furthge Fabmation of the acid may be
performed to furnish an acid anHydri or acid halide by treatnent
with oxalyl chloride or sulfonyl chloni de in a solvent such as

di chl owonet hane at a tenperature in thRe rafyEof -20C to 40C. 20

Compounds (. I } i

o my b "L B Blfa VR BEE LR o AR MOl A P
in the |itaad atay = definei ifidormpiaiipiel tRPHBBEES group amE(\d) iett thaB or 4 posiiien
Chem 1963, 28, 1499, and US005318977. 25 It will be appreciated by
those skilled in the art that in the processes of the present
invention certain functional gr Plps
am no groups in the starting reag

), hydr oxyl , carboxyl or
or [i nt er medighe conpounds may
need to be pHiefted\py protectin rolpg. Thus, the ration of
t he conpounds o or my| a () ma% i nvohwe at a certain t he
Yior ect i(Rbalgr a

renmoval of one pr ot ps. The protectio
deprotection of ncixenal groups’is descXVry in ' Protectixwin),

25 to yield a compound of formula (Va) or (Vb) or (Vc)



WO 2008/ 059245PCT/ GB2007/ 004350 24 The conpounds of the present

i nvention display beneficial pharmaceutical properties. For exanple,
t he conpouwd=oasfosee | nventi on di splay hi gher potenci esQiGBR007/004350
anal ogous conpounds contai ni ng cycl op@dtyl, cyclohexyl and cycl ooctyl
rings. Moreover, the conpounds al so display higher plasna protein

bi ndi ng t han anal ogous conpounds conpri sing cycl ohexyl and

cycl opentyl rings. Hi gher pl4as protein bindi niy may be an

advant ageoys pnoperty for cinpounds adm ')s ered!yia inhalation as it
can | essent st he typact of a Reni gqé:né&ﬁ RC@Tpound may have.
10 .Conpou Rfgrrru 3 '(R}{gﬂﬁe en prepared
previ ousl w® VEr uat’'eniNsed conpoinds i splay
activity as antilchol s C agent's nd/are of interest horjuse in
treating conditPons o e urinarytiPact, such as overactive bl adder.
Accordi ngly, the present.invention further vides a co nd of
formula (V), or an acid(Xla ition salt therég?PrTh 2 Rt><g§%8 R3

150(V) wher ei d R together with th bon_at om.t o whi
are. bbth iRy FRFRGRY e o g7 17 g bR R B e B DOy CY DL

ring whic A ' Is | | i gt [N ShMasH IRC Gedit S
i ndepende KYW% e?%(gﬁseogﬁg 30 n]ﬁx‘h gffggﬁeﬂnwﬁf%lregi‘?? Qf%)%? '(%Eg{agwg xl;klb, NH2,

NH( C1- 6 2Qafikadli) fortduGLIP and digtiohd!® and C1..5 al kyl which CL.6 al kyl
may be optionally substituted by one or nore tituents
i ndependent |y §elvaringdhs ¢aspronad rBEFORY |1oF aﬁgpr esent s
phenyl or a 5 . re 9 ioRfof WRioRH oty Rlent
optionally Subg@ﬁlﬁﬂﬂ%ﬁ%ﬁg@ﬁ a%e@eéblself%@?ﬁﬂ%lﬁgﬁ?ls i ndeggndgﬁ%ﬂry

sel ected from hglogen, cyano, nitro, SH S(0)0_2R9, NR1OR11,

S(0) 2NRI 2K. -. 13, C(0)NRI 4R15, C(0)2R 6, 25 NRI 7S(0)2R18, NRI 9C(0) R20,

NR21C(0) 2R22, NR23C( 0) NR24 26, K. d Cl.6 al kyl which 5 | Kyl
may g(ewz)pt'ﬁh@ﬁ%q‘?n Q gﬂoﬁv%&r%éa@nWF é‘e’seﬁﬁs ]%ﬁﬁ?g}ﬁlogmd Eofot 1Y
i ndepende ?(Ilyy? T&l mlﬁf%%§ g@b&i@bﬂ&ﬁﬂn col¥ebtediy khe prdseficead flaaxitabléNkddyent

y -

NH(C..6 a and al kYO2; R4 represents roup of. fo
( VI( ) or (\¥nchags I@ptapmtq;lggr;e or dichloromethane at gtemperature :ijln gde rarPge oi‘ 0to {dH‘J &aln

one embodiment of the invention, compound (XIV) may conveniently take the form of an
acid halide (e.g. chloride) as may be prepared by reacting the acid with a suitable reagent
15 (e.g. thionyl chloride or oxalyl chloride) in a suitable solvent such as dichloromethane or

toluene, at a temperature in the range of 0 to 100°C.

The reaction of compounds (V) and R’-LG may be conveniently conducted in the presence
of a suitable solvent such as dichloromethane or acetonitrile at a temperature in the range

2 of 0to 100°C.

Compounds of formula (XIV) may be conveniently prepared by addition of an
organometallic compound R3Met (XVII), wherein R’ is as defined in formula (I) and Met
is a suitable metal, with a compound of formula RIR*C(=0) (XVIII) wherein R' and R* are

25 as defined in formula (I), to form alcohol R'R*RCOH (XIX). Alcohol (XIX) may then be
converted to an alky! ether and the alkyl ether subsequently converted to acid (XIV) by
treating the alkyl ether with an alkali metal and quenching with CO,. The acid (XIV) may
optionally be converted to its Cy.¢alkyl ester, acid anhydride or acid halide.



WD 2008/ 059245PCT/ GB2007/ 004350 wherein Y is -CH2-, -CH2CH2- or

- CH2CH2CH2- and the substitution on the ring in group (VI) may be in
the 3 or 4wpasesiseons; 5a is 1 or 2; bis 1 or 2; and Z ACI/GEZBiPH#004350
For compounds of fornula (V), enbodinmests of the invention include

t hose wherein each io of RI, R2, R3 and R4 are as defined herein
above in enbodi nents of the invention concerning conpounds of fornula
(I'). Acid addition salts of conmpounds of formula-(V) include the

hydr ochl 0[F hydrobromde phaos ate acetate, fumarate,
el cat o, _ hY TRSQ O SPRPRITGS CEYHD atbOHEY HbHE S ROpHOMBE cardugied n the

| st ol uene 5&5&!&9 B4 ﬁuﬁiﬁie cfolv%&y&q%éﬁgfdlfoﬂﬁ o4 RGE A AHeffehed €

present I nvention inclu

(3R) 3 { [ {erRigernf207€to ABCY I Th cambomys pDsayptute RiMD (KYED M2 n2y Bk oct ane

(3R - % 5 ¢ [ Eeiy seRiTe PRiPSTIR Y I T BB Srprersion afibe glepb R BRLOH an
e 20and plran{yas ashikobdthet ngcontaalingy 86 peRAE bi BbatGBhitwitt i‘éﬁr@bfund &he

conmpounds of the invention have activit har maceuti cal s,

parti cul aslsd-Linwhery Ir%@glie@ﬂ%aﬁﬁws(eranéﬂem i faitablq selvent %@I@p& or
(ML, M2,  andioMR)etgie a8 0mMyat sturah, rbrﬁ@ét&dlﬂ# #fin Ng-gﬁaﬂfea&‘g@é hgs Diseases

and condltlons whi ch’ may "be treated wt corrpoun I ncl ude: 1.
r espi r at olrietlylengine, dmbsprpp}dd;th)oletnmes:eamimn bydrideast atenymysurk rarige df ORE to

st T M TN T
and dust - f@&ﬁﬁﬁ&lﬁﬁbﬁff@ahn@&tvﬂtﬁ DB bE ﬁatm@g}ﬂi RdsSiudt i8R0 RBE sAlL Al |
severities, and causes of airway hyper-responsiveness; chronic
obstructi d@ﬂp’hﬁh@mﬁyemperamre in the range of 0°C to -80°C and quenching with CO,.
Further elaboration of the acid may be performed to furnish a Cy.¢alkyl ester by treatment
with a Cj.¢alcohol in a solvent such as methanol with an acid catalyst such as
15 toluenesulfonic acid or by treatment of the acid with TMS-diazomethane or diazomethane
in a solvent mixture such as tetrahydrofuran / methanol. Further elaboration of the acid
may be performed to furnish an acid anhydride or acid halide by treatment with oxalyl
chloride or sulfonyl chloride in a solvent such as dichloromethane at a temperature in the
range of -20°C to 40°C.
20 :
Compounds (XV), (XVIa) and (XVIb) are either commercially available or may be made
by methods according or analogous to those described in the literature; see for example
EP188255, Leonard et. al. J. Org. Chem. 1963, 28, 1499, and US005318977.

25 It will be appreciated by those skilled in the art that in the processes of the present
invention certain functional groups such as hydroxyl, carboxyl or amino groups in the
starting reagents or intermediate compounds may need to be protected by protecting
groups. Thus, the preparation of the compounds of formula (I) may involve at a certain
stage the removal of one or more protecting groups. The protection and deprotection of

30 functional groups is described in "Protective Groups in Organic Synthesis', 2nd edition,
T.W. Greene and P.G.M. Wuts, Wiley-Interscience (1991) and ‘Protecting Groups’, P.J.
Kocienski, Georg Thieme Verlag (1994).
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20  and pharmaceutically acceptable acid addition salts thereof,

The compounds of the invention have activity as pharmaceuticals, in particular as
anticholinergic agents including muscarinic receptor (M1, M2, and M3) antagonists, in
particular M3 antagonists. Diseases and conditions which may be treated with the

25 compounds include:
1. respiratory fract: obstructive diseases of the airways including: asthma, including
bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin
and NSAID-induced) and dust-induced asthma, both intermittent and persistent and of all

severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary
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Accor dingl cmclﬁxﬂ 9§ﬂaﬁﬁésgmte uespbgﬂbn @Redselranh emcmmapadea-elatea cordonybairsaf and
formula (1), erei nbefore defined, for .%Intgseggrp%/gfsln anot her

aspect, t w&npw@léaﬂar@na%wlaf@gs fiseasgimingy an YRACQNE:| ) |

as herei nhgfare. 655&%:1 lhrﬁteH@éleflﬁé}ﬁfaaﬁ’}ts%ﬁc ﬁfpuae e Mnifdar use
|n therapy |oI n e context of the present specjification, the term

"t her apy" @hsertive t;sauq é§ea'sp,ra@§ mpﬂlﬁﬂegﬁated connective t1ssue disease; inflammatory

myopathies including dermatomyositits and polymyositis; polymalgia rheumatica; juvenile

25 arthritis including idiopathic inflammatory arthritides of whatever joint distribution and
associated syndromes, and theumatic fever and its systemic complications; vasculitides
including giant cell arteritis, Takayasu’s arteritis,' Churg-Strauss syndrome, polyatteritis
nodosa, microscopic polyarteritis, and vasculitides associated with viral infection,
hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial

30 Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi

disease; drug-induced arthalgias, tendonititides, and myopathies;



unl ess there are specific indications to the contrary. The terns
"therapeutic" and "therapeutically"” should be construed accordingly.
A further wopeatosefist he i nvention provides a net hod of ROTéGRAEWPOEB30
di sease state in a mamml 15 suffering2from or at risk of, said

di sease, which conprises admnistering to a mammal in need of such
treatnent a therapeutically effective anount of a conpound of fornula
(1) as her&i nst ancbeoteddting tssue remoBoBing bfaastulokkemtdipdat 5 1B 5PHIRS

a conmpound of formula,.(l) as hereinhefaore defined, for 20 treating
chroni c obS¥HEPFE Wﬁ%ﬁ'&?@f"fﬁ@%&g&%%&rﬂ@% ﬁ't‘?ﬁmé@lq wftalligr si bl e
COPD) . TheodoaRrs, bAM@Ptdyaal ﬁﬂﬁ&paﬂﬁiﬂ\bu{éﬁﬁmﬁ d%é%ﬁ%ﬁ aghltéreztérma@dl(s&)

as hereinbefore defined, for treating asthm. 2 presen

i nvent i on ¢AZSEEIHIGAAT (RMapopoTRandituilasfoint deaerseatiion), bpne ismedélling dipeass (such as
her ei nbef o I b I : [ eAo) |V

pul rmnagrsy %s?eg gglfsogﬂ’( tjIis)) 1%2%0% Ogtg&ﬁ{%lsg}gﬁ@# O%Wife%&é%%’r@x%dr esent
i nvent i on @ingertiye tivsud disotder spaeybirtaopahipoonerioformtal rdisehse (fch aqis

her ei nbef Oé%&%‘%{%%{ji ned, in the treatnment of asthma. WO

2008/ 05924 07/ 004350 30 The present invention also provides

t he use of4.a sthrpauiass,atopioddibitis tontRS dRaReHNGEH IR @cftefati8 dermidfostd)e
manuf acture of. a di canment for use in the treatnment of chronic,
%cﬂ-m

obstructi v@‘d_ﬁ]ﬁl 5PG MgRseRsE vVioopTions i~ s phoredeanalitis) wbadpeic s
The pr gsendernAvRNbérRRidd SPpdtrouli g SiehdnMeartiS Aichin RISAR fiea, ! g&g@&ﬁ
(1) as hereinbefore defined, in the manufacture of a nedi ament 1 or
use in theZangaesahskipsargeid diecoidiimpusergbematosusymenphigys.fagmphigoid,

provi des ; i 00:. C i ctive .pul.nonary di sease
(CorDy ( sueeRosie buldE it gt Vil g U RARR 888 o
man, 10 whécsiophilipy alopsisaaeitaimtlepatogn baddmessySmeet s syndnerdWebersliatstian

treatnment an,effectjve a t of 0 un f farnmul.a (L) as

her ei nbef oPEGHe: %@Fm?@#ﬁ%ﬁ?ﬁqlmm Hﬁecgﬂ‘??:ﬁé}onﬁ%éﬁl%fes a net hod
of treati qgadnms'_ e me@swnﬁmd@ﬁaagmdnl _@lﬁkhdiﬁddskilfébﬁherﬁﬁ% gﬂi@r dy¥blasiie
conprises administering . to g manmal, i n need of suc treat nent an
effective %thhugfm@cg%ﬁlﬁwaﬁfa Ipptuding fixerd drug grupfiongier e nbef or e

defined. Ig %&@blebﬁarﬂﬁ?cﬁjt&@ﬁ%ﬁ&i%lﬂfh}gﬁh?cﬂnm%ﬁ*i/é%ﬂalfaﬂér feNSnjunctiyitis;

therapeutic treatnent of a warm bl ooded animal, such as man, “sai d

i ngr edi entirifl§ aptsrigpandyposigriatwvgitistchoriditisautmmannsiidegenstagive ar d

phar maceuti.galm il qul? Ui ne Q..Therefore

i n anot her aspefgz‘goﬁfﬁg&g?rggfefﬁcttﬂp%en I?abﬁblgg%w ;Igag&%%%ﬁ’aa?leea i cal

conposit i orphthabmitis;oayspidesis; infectiom duptalingf vitah efungal pavidi tastedsl;

her ei nbef ofe defined.and a pharmaceutically . acceptabl e adj.uvant .

i vent . ort oS TaPRS Rl o AORETE GERE orto SREEEBobRefE! HoiRfh rttux
eosinophilic gastro-enteritis, mastocytosis, Crohn’s disease, colitis including ulcerative

colitis, proctitis, pruritis ani; coeliac disease, irritable bowel syndrome, and food-related
allergies which may have effects remote from the gut (for example migraine, rhinitis or

25 eczema); |
7. abdominal: hepatitis, including autoimmune, aleoholic and viral; fibrosis and cirrhosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;
8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Funner’s ulcer ;

30 acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-

vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);



%

i nvention provides a process for the preparation of said composition,
whi ch conprises 25 m xing active ingredient with a pharnmaceutically
accept abl ewadpeswarss di | uent or carrier. Dependi ng on tHE/GEBXIG7/@R350
adm ni stration, the pharmaceutical cong®sition will, for exanple,
conprise fromO0.05 to 99%w (per cent by weight), such as from0.05 to
80%w, for exanple fromO0.10 to 70%v, such as fromO0.10 to 50%v, of
active i ngtedillegnaf? rajettique noeiraipbsoniyfolleiviat fob exangpld asaehlafatioaton!
conposi ti .20Q8/ 059245PCT/ GB2007/ 004350 31 tqQ.the | ung

and/ or ai ﬂg\/\d/a%/eg’o%eral V‘\Bé"ef’ﬁangs EP?F) ‘Pma?‘&g,%we?ﬁlﬁaa% ofayingt transfusion; or
adm ni st r athranic gk velsheiast dikkapgses t he conpounds of this invention

may be for @\%fgd% means lcnown in the art into the Bal mof, for
exanpl e, égr-l - slzlgimer scligase o other é%m%gg dispsiewstinsudiag €I esd nvCID;
Syrups,s p%%éiﬁmsisghﬁﬂﬁﬂl@&ler@ég%ﬁf&&ﬁl\}\ﬁEleﬂ&él}sﬁgglg%%?%g%sp&réngapens| ons,

(lipid) enul'sions, 5dispersible powders; I'es, ol ntnent s,
creams, dragissosglerpsistand vhssulitiy; énpobdl ertefisemysstiomiangrhyis; sohte tahd Bisrosit pain

o on e G R DAL S GBS
form for reiqbpidecte, migint, tdgentagiseimalgiabiveRRalcRabiqians jdik HELYESHIn,
0.1ng and 1 g of.active ingredient. |In another aspect a pharnaceutical
conposi t i dRVASPH %Wﬁ?‘%&ﬁ UHEOTGREASIOR; ReaEAnathicoram sypeapess depduding
subcut anealigbetid, pbattHeRHE, Al MI VAR ORurdpaGRs PRLERR ko3 s;fcgﬁt?ah Xr?c}
0se 0

for exanple, an intravenous, subcutaneous or intranuscular
0.0 | ngke PEEPHSER) BERELS Systsp qompliselings ahaalignant, infeotipheor avtdimeunange of
0. 1ngke tgyg@pmke of this invention, the conposition being
adm nistered 1 to 4 tines per day. The intravenous, subcutaneous and
i nt r anusc Ul apthdpssoimpupreani allergibdisordem schidine Hahinsotd 8jileebidite, Graves®

Al ternati t LG 0 ose e qgj,ven by conti nuous

ot usi on ceree Bdt MGRE IR RS eI, Hioral Brestbopdbresitc Ripwure.
recei ve a cdsindphilorfadciidgdgperibE imdrome patighosprdlipldsyadieieal ent to the
daily 20 qgre&t e(i}?l dose, the con&osi tion being admnistered 1 to 4
tinmes per ‘Gay RnGrHdys Sk egyrlanypienror inprpelpeied spmReRauE Andyding s

i nvent i on abquifed émfiuhé edcRntPsyndrind (f@dDBﬁ'Iéﬁ?&s%’E S&hbyAnddoffadd | on
being a particularly useful nethod for admi nisteri'ng the conpounds of
the i nvenPPORCIRIETC BEMMRSSy respiratory di seases such as chronic
obstructive, 2% ! hRRAGEs. LR . m.ni st ered
by inhal ation ggjghﬁ%%o%%?%of f(’)rnullgéﬁe%roﬂ‘%]a&%ga 82%\%%2%12 gg‘}‘lgt\l/oélfy at
doses ¥n PrEcasdliy; ampearditior inflammpitery @nd aitto-iBf0npeardibmyopathibOindlyding. 1
to 40 jig b . Qjig,.0.1to 10 R .to 10 jig, 5
to 50 | i gmaehdifintidiBhaghid ol ke shap e, Wi, fadpordid
50 jig, lnclwlinpinfectvel@rteaaBplejsyphilitn); Weeulitidef) disb@e@fof @6 jir¥€mal and

I ngredi en&)érip:}h%ral wgnsz 1919 uél%%%ﬁﬁ:%ﬁgr a41 T 2911%4395?%% ug.ing deep vein thrombosis and

complications of varicose veins; -

25 14, oncology: treatment of common cancers including prostate, breast, hung, ovarian,
pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting
the bone marrow (including the leukaemias) and lymphoproliferative systems, such as
Hodgkin’s and non-Hodgkin’s lymphoma; including the prevention and treatment of
metastatic disease and tumour recurrences, and paraneoplastic syndromes; and,

30 13. gastroinfestinal ract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,

irritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-



32 pharmaceutically acceptable adjuvant, diluent or carrier, which is
formul ated for inhaled adm nistration. When adm ni stered by

i nhal at i omwormessaseds dose i nhal er devi ces may be used t ecadtB200740D€350 5
the active ingredient, dispersed in a 3uitable propellant and with or
wi t hout additional excipients such as ethanol, surfactants,

| ubricants or stabilising agents. Suitable propellants i ncl ude

hydr ocar beglateg bilgief Wiith bews ditatsatdol ¥dhoht Bor, 08, kanein Srhhitis and
heptafluoroalkane? propel l ants, or m xtures of any such propellants.
Preferred“ffdpel | ants are P |34a and P227, each of which may be used
al one or in conbination wth other propellants and/or io surfactant
and/ or ot her excipients. Nebulised agueous suspensi ons or,

pr ef er abl )Accsldingbi, thespresayt invention Exdhwpproyides a eansound oformhula(l)zas

sui tabl e d I ' ment, either as a unit-dose or

mul ti - dos e &@e ‘ﬁ%%g%”ﬁg ﬁﬂ%&: ' inhalers may be used to
adm ni ster the actlve |ngred|ent al one or in 15 conbination wth a

pharmaceutical ] y acce able carrier, in the |later eit as a
finely di G%L%@WQF InyeQtign p ¥ H Ui alﬁoélpo‘ﬁkfﬁaﬁﬁ% ) @P

i nhal er ”%re%%eﬁr@&éfﬁleé%%e%mﬁﬂcwre 05 RedBiindiRYor uké in'tﬁ&aﬁy dry powder
or a powder-contai ni ng capsul e. Met ered dose inhal er,” nebuliser
and dry powder inhaler devices are well knomm and a 20 varlety of
such devi v, n ] i o
combi ndt | A ReRRE e LOALINEDRE Bin ek abThBhESs Gfoppyiavis
pharnaceuumhas&@mmpnﬂmﬁﬁghubkmbmﬂmmw%mmbmycahpkmmbHQGEPQEMbmuhd of

t he i nvent, dm.n ered co curr |y or sequentially or as a
conbi ned pb@ﬁ?Fng@% Wﬁ% SOUHSE gm°¥ﬁ%$%peutlc agent or agents, for
the treatnment of one or nor e of the condltlons listed. In particular,

for the treatnent of e.i nfl, ammt, di se s such a but .not
restrict ed* e’i%@%ﬁ‘rﬁ VSR POyl e @8&? %‘Pgédlsﬁﬁﬁﬁmalmwl

rhinitis, saifemy SorRRstat HR VR DU B Ao b %m@%aﬁn&%@m aRSRHhASH S,
and inflammtory bowel disease, the compounds of the invention nay be

conbi ned wieehoksgentreatmprtadherapauggally aﬁ%ctmmogszepp@Biz@dmm

33 Non- st g, nfl ammat ory agents (hereinafter NSAI Ds)

i ncl udi ng n%ﬁﬂ%thg%?ﬁg cycl o- oxygenase COX-1 / COX-2 inhibitors
whet her applied topically or systenlcally (such as perX|cam

di cl of ena i.Qoni c..ac X r of

f enopr of eﬁfheﬁeﬁsgntrl%v éltﬁ&}a%g %uﬁre%ﬁ pa@lélﬁaﬁ%m “1331[% H%rgmne leendggln%d for
aci d, 1ondc1fmﬁ1ﬁ@ﬂ1rmnc sbdumﬂﬁ&q;ulrﬁampm@ma (CERDYtdhzn vaessilde COPEY.
phenylbutazone, salicylates such as aspirin); selective COX-2

i nhibitors (such as nel oxi cam cel ecoxi b, rofecwdb, val decoxi b,

| umar oci nTiike pﬂ%’éﬁtqﬂé‘nﬁo@ﬂ% ?b@fdb@ﬁ\&hﬁpouﬁﬁ ef famﬁmgg R§B&einBEfoR deinél, for
nitric oxide donors gl ucocorti costeroi (whet her
adnlnlsteﬂﬁﬁﬁﬁ@mﬁ%%ical oral, intramuscul ar, intravenous, or
intra-articular routes); nethotrexate; Ieflunonide;

hydr oxychl oroqui ne; d-penicillam ne; |cauranofmor other parenteral
or orats gdlig ppesepanventionsiso providgethe uss ofdi auwowidof fomfida(Ihag hereihiafore

defined, in the treatment of chronic obstructive pulmonary disease (COPD) (such as
irreversible COPD).

The present invention also provides the use of a compound of formula (1) as hereinbefore

30  defined, in the treatment of asthma.



t herapi es such as hyaluronic acid derivatives; and nutritional

suppl enments such as glucosam ne. The present invention still further
rel at es t owbheosmesmas nati on of a conpound of the 15i nvemdmeB2oywiiser
with a cytokine or agoni st or antagoni gy of cytokine function,

(i ncluding agents which act on cytol cine signalling pathways such as
nodul at ors of the SOCS system including al pha-, beta-, and

gamma- i nt eTHegr@BA; inventitth hiBo biokRlegthe Wsdoff sdsdinpoud §formith @ ad hereinbefore

'nterleukgy H( ) including IL1 to 17, and interleukin antagonjsts or

nhi bi t or hie BRI anrfitimentior B 18 thedrqaishend Phetaoi Ry tive
nhi bi t or ?M&ﬁhrf&is@a@é 'tcg'%ig) %RD%%HH@@S%QTN hbodi es (for exanple

[
[
i
i nflixim adal’l numab, -870) an ‘ecept or antagoni sts
[
I
i

ncl udi ng i munogl obul i n nol ecul es (such as etanercept) and

vent on TR hu PSR ARe PHEeERBR L batdi ol R ha Ao

with a 25 dafined; ixotha mannfactaedyf at racdi@iniengfoBudeyinfieaesstist 0Batinas CD20
(rituxi mab), MRA-al L16R and T-Lynphocytes, CTLA4-1g, HuMax |1-15).

The present invention still further relates to the conbination of a
conpound  Ofhetiéseht IH@MtHR Furited ;%ko@id@@@'ﬁk%t%@&f@éaﬁﬁ@@lﬁ!@hi@'oBﬁrdcﬁG%ﬁﬁlﬁﬂbnary
function such as an antagoni st of 30 CCRl, CCR2, CCR2A, CCR2B, CCR3,

CCR4, CCRSliscagr ORB)isuchesReverstinCOPRRID aeun-blirded grimel, swrb agnen,

0 e Sy g o Pyt S
and CX§CR1 orc% e C X3- an% y. éﬁﬁ@?ﬂ%@%@@%@ﬁ@Bﬁ#ﬁ%ﬂ%@%%@#%ﬁﬂﬁﬂﬁ@“
34 The pr edarompousitiifomuiad} drersigiefredefingdt he conbi nation of a
conmpound of the invention with an inhibitor of matrix netall oprotease
(MwWs), i.e., the stronelysins, the collagenases, and the

gel at i nas€Re psetdhientisn Ageegondssey mebpéof ddativg 6ahhagenasen-blooddd- 5
1), coll agena

e-2 (MWP-8), .coll agenase-3 (MVP-13), strone|ysin-1
(M- 3) | - oiasl- Y 5 e T RS ORGPy ST Bl e 4 g
MWP- 9 and itnek@ an bfféetive biRBuR 8€ A ESmBHal offoraM Y DS hiREbefiReddigs ent
invention still further relates to the conbination of a conpound of

the 10 invention and a | eukotri ene biosynthesis inhibitor,

5- 11 poxygeRasey, éo'iasle%hlgg{u&a dthe aoen%oggéffrg%%a&apﬁﬁéﬁﬁﬁ%@{ﬁe e{r}gz)a(.rglf-pt ein

(FLAP) ant agoni st such , zlleuton; uton; in
Abbot t - 79 bigndedbhiotet, s8BVH Inana said {rEredidns tsinpumaly) fotrmilapd enesc@rdance with

et hoxyt ets ARy arhsrandleal Bt RIS LAR8I R, O o

SB-210&61; a pyridinyl-substituted 2-cyanonapht hal ene 15 conpound
such as L-739,010; a ,2-cyanogui noline conpound such as L-746,530;. or
R &R

an i ndol e BFTeREH PSR Vg opRresdes ayphemaseutisabedgpsifon
1005. that comprises a compound of the invention as hereinbefore defined and a
pharmaceutically acceptable adjuvant, diluent or carrier. In a further aspect the present
invention provides a process for the preparation of said composition, which comprises
25 mixing active ingredient with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will, for
example, comprise from 0.05 to 99%w (per cent by weight), such as from 0.05 to 80%w,
for example from 0.10 to 70%w, such as from 0.10 to 50%w, of active ingredient, all
percentages by weight being based on total composition.
30
The pharmaceutical compositions of this invention may be administered in standard

manner for the disease condition that it is desired to treat, for example by topical (such as



The present invention further relates to the conbination of a
conpound of the invention and a receptor antagonist for |eukotrienes
(LT) B4, LwWQ200810%45 and LTE4 sel ected from 20 the gr oPETARISITAI30Y
of the phenot hi azi n-3-1s such as L-6513B892; am di no conpounds such as
CGS- 25019c; benzoxal am nes such as ontazol ast;
benzenecar boxi m dam des such as BIIL 284/ 260; and conpounds such as
zaf i rl ukasb thedlmg dedsdr airvayd @lio ke skin, i) dectilag tparentetd] aémiilstiatide. G7R) |,
RG 12525, Ro-245913, iralukast (CGP 45715A), d BAY x 7195. 25 Th
present i r}%ﬁpmse&m ionﬂfpe%%éﬁf gfp@ﬂé{%@ﬂf#ﬁhﬁgg%ﬁﬁ%@f FgHsgpogn in the
conpound Q1 ihidehd fOYV@ARE] B e:aRfhle2ad?hRd A HRRLARR afibHBhbleRNéaBki1SY,
such as a met hyl xant hani ne i ncl udi ng t heophylTine and’ am nophyl [ ne;
a sel ect i \B¥IUPDPOWdEEngpIEeS, Aty Q5 oLy selutiensity sesprmins; (Hinid) pralsions
i nhi bi tor j i nhi hit R .

: t
present’ | AUGRr FCher e e AT ao e com Rt e o N eh B
t he i nventdroily asldtianshir sispessivmst ype 1 receptor antagoni st such as

cetirizine, |oratadi ne, desl oratadi ne, fexofenadi ne, acrivasti ne,
terfenadi ne, asterni zole, azelastine, |evocabastine, WO

2008/ 059245 RGHLGHRANTLAA%3BdnIositbh 6f hRenvenis Rene PHABRIBAGRNE,
cyclizine, or mzolastine, applied orally, topically or, parenterally.
The pr eserfdmHEAYOR hudt §qspes fgrn. ey cxapplf alabletrr cars s HBICHSPRIBIS of  a

conpound  QletdddR 09 nid Wl FAcBRAnGedlEAL ON puUnp i nhi bitor (such as
oneprazol e) or a gastroprotective histam ne type 2 receptor

ant agoni st. The present invention further relates to the conbination

¢ ; . ot 2 of ot : ;
Cype 4.1 octaorfier s s PSRl R @Y Fhyith ol MR "P

t he conbi riatravenowsf subcatemposiodntpimbdenlar injeetion. Gaclepedieatnmayt ebeivd fad pha- 2
d t i, trict ynpat honi, net i t, h

or opy| hex SPTRE; SHRAVEEH P RACnoiE A RPERHBY A0 95 0 0Zmeke o 0mefs”
pseudogphegticwmpdand) aakhnplehy the ooty of 0degkgX mOnaxe! bPthis invention, the

hydrochl ori de, .15 tetrahydrozol i ne hydrochl oride, xylonetazoline
hydr ochl orGoE@OsiHPLbRIBSRITBISHYRG TloH tRGsRET d3Y- kb It FRyFRAS B pitansgus and

hydrochl o rihﬁlﬁ?uszﬁlﬁr M 2R be ifgﬂ)éﬁ BY nRAnSdflal Holﬁs‘iﬂéifeaﬁﬁl. efaBSelf thet NE

conbi nati on of a conpound of the invention and a bet a-adrenocept or

agoni st (iinEavgaeusglopemay begiapn bi costipeqys dxfusionyves g prriedsof time. Alternatively
20i soprenal,] . ] oly 0l 4.: t L 0e, 1.
orci pr ena?e%a!rzll{lel,g atlglﬁ?\(!gﬁ%gé(ﬁ@ an%afsﬂ Iog‘:{ti tg,%ebiwlg%?g e f:c?ﬁrgételly r?gg{gglt%gért% Irﬂ%odrmlg
chi r al 20engrateanterg rdosd) dhreaofnpodiien prissaintinisteveelrit todninfiespehday rel ates to
t he conbi nati on of a conpound of the invention and a cl utnone, such
as sodi um cronogl ycate or nedocrom | sodium

Another suitable pharmaceutical composition of this invention is one suitable for inhaled

administration, inhalation being a particularly useful method for administering the
compounds of the invention when treating respiratory diseases such as chronic obstructive
25 pulmonary disease (COPD) or asthma. When administered by inhalation the compounds of
formula (T) may be used effectively at doses in the ug range, for example 0.1 to 500 ug, 0.1
to 50 pg, 0.1 to 40 pg, 0.1 10 30 pg, 0.1 to 20 pg, 0.1 to 10 pg, 5 to 10 pg, 5Sto 50 ug, Sto
40 pg, 510 30 ug, 5to 20 pg, 5to 10 pg, 10 to 50 g, 10to 40 pg 10to 30 pg, or 10 to 20
ug of active ingredient.
30
In an embodiment of the invention, there is provided a pharmaceutical composition

comprising a compound of the invention as hereinbefore defined, in association with a



25 The present invention still further relates to the conbination of
a conpound of the invention with a glucocorticoid, such as

f 1 uni sol i d&p 2008r08ymas nol one acet oni de, becl onet hasone diRUTHEB200TAI0ES0
budesoni de, fluticasone propionate, ci6Resonide or nonetasone
furcate. 30 WD 2008/ 059245PCT/ GB2007/ 004350 36 The present invention
still further relates to the conbination of a conpound of the

i nvent i on jhageddaetically abceptable mdjunad) ditweht on clrkig), whichl ig famapydadt whaled
an ant agonldst .or antl body nodul ating Ig function such as anti-IgE
(for exanfA B Punab). 5 The present invention further relates to
the conbination of a conpound of the invention and another systemic
or topi cal‘lyé- applied anti-inflanmmatory agent, such as thalidom de or

a derivati %feredabw@halﬁmndmefareﬂwp@mhalerrdewptmpﬁbe hgsyl to gyainister
present; i nyge &dléﬂt dithets g& 'inigfll ﬂl@? oﬁ?gll%{ﬂgn&%m bp?ai (9{? ?Jm@hal
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20 variety of such devices are available.

The invention further relates to combination therapies wherein a compound of the

invention or a pharmaceutical composition or formulation comprising a compound of the

invention, is administered concurrently or sequentially or as a combined preparation with
25 another therapeutic agent or agents, for the treatment of one or more of the conditions

listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)
theumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
30  disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the

invention may be combined with agents listed below.
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of transcription factor activation such as
The present invention still further relates to the combination of a compound of the

invention with a modulator of chemokine receptor function such as an antagonist of
so  CCRY, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCRS, CCRSY,
CCR10 and CCR11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCR5

(for the C-X-C family) and CX3CR1 for the C-X3-C family.
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25 The present invention still fiwther relates to the combination of a compound of the
invention and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine including
theophylline and aminophylline; a selective PDE isoenzyme inhibitor including a PDE4
inhibitor an inhibitor of the isoform PDE4D, or an inhibitor of PDES.

30 The present invention further relates to the combination of a compound of the invention
and a histamine type lvreceptor antagonist such as cetirizine, loratadine, desloratadine,

fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,



bi s( 2- et hoxyet hoxy) qui nazol i n-4-am ne (erlotinib, 051-774) or

6- acrylam do-N-(3- 10

chl or o- 4- fWoan@pheny| ) - 7- ( 3- nor phol i nopr opoxy) qui nazol IPCTA RN 7Ve436C]
1033)), an inhibitor of the platelet-gerived growth factor famly, or
an inhibitor of the hepatocyte growth factor famly; (v) an

ant i angi ogeni ¢ agent such as one which inhibits the effects of

vascul ar ki : ind fQ L . i r
et hl F o B b o

di scl oseparenferlly.97/ 22596, WD 97/ 30035, WD 97/ 32856 or WD 98/ 13354),
or a conmpound that works by anot her nechani sm (for exanple |inom de,
an inhibitor of integrin avp3 function or an angiostatin); (vi) a
vascul ar THapmginh vagntstii dedthen selatenntio et cvsdbériation Afla campoaandofitheund

di scl osed in, WO 99/ 02166, WD,Q0/ 40529, WD 00/41669, WO 01/92224, WO
021 044 34 TSP B9 AR TAPID s C3 %ﬁﬁlﬁp%@ﬁ% HeBHPPEERLYE HFUPigy,
for exanglpgzqg@p@aﬁgé@ﬁgtto one of the targets |isted above, such as
| SIS 2503,. an anti-ras antisense; (viii) an agent used in a gene

t her apy approach, for exanpl e approaches to replace aberrant genes
such as : - QA BRC Bgﬁg ‘gﬂ-ﬁﬁ -dlrect ed
enzyne p?gg?{?ﬁéy %rﬁgl?g%y ap%%l%g;éﬁ?es suc]ﬂ‘rlazﬁs?3 those tsi ﬁgf%&?ﬁv&eﬁhéﬁ
deani nasand artantigdingeot] tinkisternore tP% 4rebepitrer i al ni t ror educt ase enzyne
and appr oaches to increase patient tol erance to chenot herapy or

radi ot herapy such as nmulti-drug resistance gene therapy; or (ix) an
agent usThe preseabinvantionctii didpe vdlites tapipy @adinatibn bf £xanpiuad eRthei vo and

i n-vivo approaches tp,i ase the i munogenicity qQf patient -tunpur.
col I s, sRRnIRD an an atpbeqt{alhaz adenogem AaEs R oMot SrPB O Ret:
i Nt er | eukidnt, 4ud asqrayeREHR; FRAJIOPRARENIRE) BRYaRISHInEpatd:ng, f act or

approaches to decrease_ T- c_eli aner gy, approaches using transfected
i mune ceiendoephediingsnaphazekinmibydrodiaidecparmeianling hydeockBXile  appr oaches

usi ng.cy LNEsLEanss : ' 3 [
ant i - o %f%@%&??ﬁ%ﬁ?%@l&v\”@%%%ﬁé%s%%"8‘%%%(7“1&%20‘%%%%%3 S
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20  isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol

mesylate, pirbuterol, or indacaterol or a chiral enantiomer thereof.

The present invention further relates to the combination of a compound of the invention
and a chromone, such as sodium cromoglycate or nedocromil sodium.

25
The present invention still further relates to the combination of a compound of the
invention with a glucocorticoid, such as flunisolide, friamcinolone acetonide,
beclomethasone dipropionate, budesonide, fluticasone propionate, ciclesonide or
mometasone furoate.

30
The present invention further relates to the combination of a compound of the invention

with an agent that modulates a nuclear hormone receptor such as PPARs.
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reverse transcriptase inhibitor such as nevirapine or efavirenz.

The present invention still further relates to the combination of a compound of the

25 invention and a cardiovascular agent such as a calcium channel blocker, a beta-
adrenoceptor blocker, an angiotensin-converting enzyme (ACE) inhibitor, an angiotensin-2
receptor antagonist; a lipid lowering agent such as a statin or a fibrate; a modulator of
blood cell morphology such as pentoxyfylline; thrombolytic, or an anticoagulant such as a
platelet aggregation inhibitor.

30
The present invention further relates to the combination of a compound of the invention

and a CNS agent such as an antidepressant (such as sertraline), an anti-Parkinsonian drug
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i N0) - hewykAtsiddutey hithen Qﬁﬂﬁﬁé’defﬂﬁﬁﬂﬂrd@? Putedtit %&tﬁﬁﬁﬁ@fa’cﬁl WAV%

2002/ 88167, aryl aniline receptor agonists as discloSed in

2003/ 042a8agoat (HDieReskbymEBGHng presie (HEDinkbitoye@v)dNPRE mhifen (h WO

2004/ 032 ¥/ 59802,

GK 597007 CaeinyE I oene il S Y BURS: (Rlabepdd (il O

chenub dnmhibétorpichas &mmbihﬂomﬁmwsmnmname(suﬂm Btlg Itkh &kphaMAR faut i cal

product accor di t nbodi i.ncl

bt agoni Srpie GO et et RS GoerF Bieopfin i’ (RETRR whibitor oty

be used & MAMEinghausnei8l INK, pétetUdiasd 3, BoeQ; of IKK), or 4 Kinsscempdeidignt

I nclude a lpcgrglelilegnﬁ S‘tﬁmI (snuh h%‘s ggjr(lmacllqe%eggen% llégasle)n ?vnd él%cr:ose 6 phosphate
dehydrogenase inhibitor; (ix) kinin-B1. - or B2. -receptor antagonist; (x) anti-gout agent,

[
2-
t
(-
(
(

30 for example colchicine; (xi) xanthine oxidase inhibitor, for example allopurinel; (xii)
uricosuric agent, for examptle probenecid, sulfihpyrazone or benzbromarone; (xiii) growth

hormone secretagogue; (xiv) transforming growth factor (TGFR); (xv) platelet-derived



Exanpl es of a protease inhibitor that may be used in the

pharmaceuti cal product according to this enbodi nent include an

i nhi bi tor wb»easynaphil el astase or an inhibitor of MVRAZ/GERDO7/004350
Exanpl es of a steroidal glucocorticoighreceptor agonist that may be
used in the pharnaceutical product according to this enbodi nent

i ncl ude budesoni de, fluticasone (e.g. as propionate ester),

nonet aso

D1 opi onats e Mipr DG PR OSSP E ror s AT PR TS Bondthust dguy
(as e.qg. f@it&lﬁbﬁéﬁ)e§xvua3guapuledn@ma¢m§h@egolonly gtinodatisteafhay (ANMICHR) (reiidne

e. as IOI’]I asone 5 f.L.unoxoni ,

§ of Igepo ni %)%S %ﬁ%é’(’)‘?‘i ?@‘gﬂm g@up(f’r% DAoL a§?1}1§t Sg&é%‘#l@%sg R

gr eg ni 3 088 213!4;311 gﬂﬁm%&]t Iﬂmawtl(ﬁﬁ)teﬂﬁs&s&ng;bltor such as Ug—77 or ZD-0892; (xxi)
a, 9a- di ro-17a ur anyl.ear ox oxXy

6a- mef hytﬁ@ S e 1@1@%?%@ yé&w itriggile synthase

S-fluoro |1nlﬁ1§‘1§cﬁr (xx cB&noatiractant receptor—homologous molecule expressed on TH2
di f1 uor o- 11f 3- hydr oX a- met hyl - 3-oxo- 1 é)l onyl oxy-androsta-1, 4-

i one 17 eelbait sha B THS elagn(SD: Gradnaibianed POLT(ur iseos mebyiatiog e and
6 9a-d
[?Z mgt hﬁﬂ %&%Q{wazo -5- ca %ﬁgf/% g%%ﬁloxgﬂ%n tPSg‘f‘umf Oﬁpglmer lc17( 3

- carbot mcepwlmﬂdaﬂﬂmormmhy]ubamd‘m;ansnpnm fictes divatiacaoh ds ng t o
DE 41295 S Qi 2008/ 059245PCT1GB20071004350 43 according to
wWo 2082/ g@%‘?&%&‘%ﬁ#&l%& or steroids GSK 870086, GSK 685698 and
GSK 799943. Exanples of a nodul ator of a non-steroidal glucocorticoid

receptor ,agoni st that, may be 5 used in.,the pharnaceutical, product
accor di ng* RO oTdhe BYFRHORcan Alsp by usedrip samlaation; wilien gxisting therapeutic

WD200610489 Gor tHdteealh&s %f‘&anb&vf‘o?%keﬁﬁbl%&ﬂabl&%@éﬁ?mbfu’d&‘st rated with the"
followngmnonllmtlngExrrpes exanpl es the NVR spectra

wer e neasihpeantiolifergiys/antinepnlasyic Fimg\m a§9@bma greof as wsep ipmedical

frequenc I S t measured on
eit hg? aﬁn%g? M&ﬁﬁgxggq\&gﬁmﬁ%%rs&ec Mélri@%% %@bﬁﬁﬁg\i\,{ ett Packard
HP 1100 mmm@m@mgmmmd lﬁclebaiamwhlwmutﬂamﬂ: tmegphatdrans wer e

f d. i. 1%
Paueous LR g St e Rk e B4 pB61a R s s B B B o
acet oni t Biflver@iracl. oi%gaﬁnmitmmi; ficthogex A €§105ihé srabiaoside, hl;a@:oe}mw;\t :

SCX and N 12 resin bt ai ned from. Vatrian | ncorporat ed JUPA
nanes. wePERGIARER ST BEFIRT G PR AELbIRIEOT CSFBLIE 6 MGG olife Such as

Exanph e &élnamlgrcm bleomycm doxorublcln, daunomycm, irubicin, idarubicin, 1mtomycln-C
(3R)-3-{[.(1- henyl eyel oh eptyl ) carbon Iéf 1- azabi eyel 2.2 2] oétane

20a) 1- PHWP@}’EIP@F]%@&WGH m%gwe Msﬂn orzexgl)npler*il ig such as
tetrahyd
et r ahydyp) H§t Aifla x}hgﬂ yeapvﬁ !Hn%%%&%gﬁﬂh)e{s‘?%ﬁ'o ot rg%sia

crystal Ine fo br onobenzéne at suc
t hat the tqpe&ememe mmaﬁfmampbtwwspwqﬂwumoxm lveclr aatdpioside, tenipeside,

was sti ree Q%:i?x tgpote%éng}ygpgpﬁo%g&%_cycl ohept anone (4.48 g) was added

w th caré. t1rrrn " nut es sat ur at ed aqueous anmmoni um
chl orzs de (1()]&0:ytds)atlmgerﬁddﬁdis andntidestragea ¢fol enanpdstapakifid, toaatfedet ween

wat er (10 ohexa The or an c laye drie
(M S0) A o B £ oAb KHPHP  FROeS et For e (SHBHAALY do6 R
an oi | . WWh2aa8),0r9Rdalkteke i B3PARMGESdutamide, flutamide, nilutamide or

cyproterone acetate), a LHRH antagonist or LHRH agonist (for example goserelin,

leuprorelin or buserelin), a progestogen (for example megestrol acetate), an aromatase
30  inhibitor (for example as anastrozole, letrozole, vorazole or exemestane) or an inhibitor of

5o-reductase such as finasteride;



44 NVR (299.946 MHz, CDC13) 87.53 -7.47 (m 2H), 7.36 - 7.29 (m
2H), 7.26 - 7.19 (in, 1H), 2.07 (ddd, 211), 1.97- 1.50 (m 11H. 5 b)
1- Met hoxy-woph@wgéaycl ohept ane 1- Phenyl cycl ohept anol (HErargoer/dossse
(7.6 g) was dissolved in tetrahydrofwgan (100 nL) and sodi um hydri de
(60%in oil, 2.0 g) added. The reaction was stirred at 60C for 5 10
m nutes and i odonethane (7.1 g) added. The m xture was nai ntai ned at

60C over (iiip# agamdwitibie mhibits b&mr &uaﬂstasioh@ﬁ)r e:fmgﬂ@la wetallysloictRsd BBHitbN

oil, 2. 0 ) and i odonet hane ( wer e add and the reactjon was
r ef | uxediomarnasieer an irhfhitoy %‘%i&?klé#ﬁe Hasminoge A vHaY %@%ﬁt@ﬁe@twai sween

wat er ( 1@9) dﬂ-&hlﬁﬁ& df%%ﬁ%%r(f&%oﬂtf))r %ﬂlgﬁé‘? Vgﬂﬁz{ﬁ rla d ( or |

separate dried and evaporated t e su
conpoundexamplethe gl)m-e@z mtlmﬁéﬂwn@bﬁoﬂ\tht ante@@msant@ody emummab 37( m

211), . 7. P 111 . 12-
SLah 1 i (a2 o ads e s wfihitor, Lohsiblhindbhbunnifr 37 e Someidbuing - ©

acid 20 lcilﬁaaeaﬁlﬂbﬁxfﬂ 4n21|n5i%1tg:)0falmjelﬁdbdmulr‘gr6\®thﬁﬁctfgl) famﬂjr ¢fob exativele irDEGFRer
t 120C

i e i 5 ST s el o
repl acedmpt h@c; g;)k%ﬁlam;ﬂn -ARdinb( MMMDIQB%“MI(?%@H}@?EH&

2008/ 05924 04350 45 (Exa was add and

the r eacblﬁ@'ﬁnﬁh%x}?fho?iY)éIHmGM@r“ v G n@nﬁm&f OB Ghor BiacrbgRoN-G-
(D T o L D M m t
roomte nmérbamuoﬁhaplate}mdemve(dmwmfactmndm @n dhitgton bf the heyhtrcyte
envir onrrent }?I'ac&'n ELg %en The aqueous | ayer was
{v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
15 bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or
WO 98/13354), or a compound that works by another mechanism (for example linomide,
an inhibitor of integrin avf3 function or an angiostatin);
(vi) a vascular damaging agent such as combretastatin A4, or a éompound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;
20  (vii) an agent used in antisense therapy, for exampie one directed to one of the targets
listed above, such as ISIS 2503, an anti-ras antisense; |
(viii} an agent used in a gene therapy approach, for example approaches to replace aberrant
genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme
pro-drug therapy) approaches such as those using cytosine deaminase, thymidine kinase or
25 a bacterial nitroreductase enzyme and approaches to increase patient tolerance to
chemotherapy or radiotherapy such as multi-drug resistance gene therapy; or
(ix) an agent used in an immunotherapeutic approach, for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection
with cytokines such as interleukin 2, interleukin 4 or granulocyte-macrophage colony
30  stimulating f.actor, approaches to decrease T-cell anergy, approaches using transfected
immune cells such as cytokine-transfected dendritic cells, approaches using

eytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.



5 separated, neutralised with concentrated hydrochloric acid and
extracted with diethyl ether (150 nL). The organic |layer was dried
(MgSH4) anwoeesneyased afford to the sub-titled conpourmtTidBzib/ay3sas
an oil. 1H NWVR (299. 946 MHzgp CDC13) 8 7.40 - 7.20 (m 511),
2.49 - 2.35 (m 211), 2.16 - 2.03 10(m 211), 1.76- 1.47 (m 811). d)
Met hyl 1-phenyl cycl ohept anecar boxyl ate

151- Phenyl cycl ohept anecar boxylic acid (Exanple 1c) (4.15 g) was
refluxed in nmethanol (150 nL) and concentrated hydrochloric acid (5

m.) for Xaafuiesembodenes theareserbisvenliap proaides a phamapaiticalgiretlvet was

di ssol ved i n. h j G i ,
st ur at i BTGt L i te WRSCRER W d Qi RLRE of Eafi s
(My804) aneindbuiapndeatrédd)amdat feastdnt fethstidntive ngedienosartsddidn®-5 g) as
an oil. 20 1H 299. 946,%,, CDC13) 87.37 - 7.18 (m 5H), 3.63 (s,
311), %2.47 * 3P P%l lestopasp IBbIER, _ 1 97 (m 2H), 1.70- 1.48 (m 811).
Example 1 o B2 adrenoceptor agonist, _

(3R) - 3-{[ (1- Phenyl cycl (?hep ypear bonyl ] oxy} - 1- azabi eyel o[ 2. 2. 2| oet ane
WD 2008/ 059245 rEian? 00dhetdiBisGectbtor Mat:thy,

1- phenyl cycl ohept anecar.boxyl.ate (Exanple 1d) (1.0 g) and

(R) - qui nucl d%g’%l%btpr?éﬁﬁ‘ﬁ%mcaf’é’y avai l able from/Laos Organics)',
(0.39 g) We.reagfa‘téage(ﬁﬁibiﬁgr,hept ane (50 nL) containing sodium (-5 ny)
in a Dean and Stark apparatus for 24 hours. Heptane (20 nmL.) 5 was
repl aeed wi4% ha stgtoidshalugriinojd weepterragonistf 4ndba was conti nued for 3
days. The reaction was rtitioned b(IIetV\/een tWater (50 nL) and ether
(50 m) and’ t ABOLPRES 45@8‘?0‘%‘8‘ SR AAEY Sr i ed (MgSO4) and
evapor ated. The crude product was purified by colum chromat ography

on silica eluting with ethyl acetate / triethylamne (99/1) to afford
the titldge e@%m&cfé@r@ys%ﬁw@rémaﬁo #ig embodementmait fos examme e £.5)

chiral B O e lallcBBpbion R R S!Sy Ro HRTTRETRUFR (500 046
MHz, 1€DCad@nixang. Alradfively, thepharmagqutical pa@luct may) Gor(erpmple) condprizd theirgtl
g__mg 1 1[_0 1a§% %I%erﬁgrda%gy? &1?26195%‘5871% s@ajrza(tg’ %a%rﬂ%e;ggf%pr%pe%‘rgﬁon]s's%éab(len}or 211 .f )

simultaneous, sequential or separate administration to a patient in need thereof.

The pharmaceutical product of this embodiment is of particular use in treating respiratory
diseases such as asthma, COPD or rhinitis.

20
Examples of a phosphodiesterase inhibitor that may be used in the pharmaceutical product
according to this embodiment include a PDE4 inhibitor such as an inhibitor of the isoform
PDEA4D, a PDE3 inhibitor and a PDES5 inhibitor, Examples include the compounds
(Z)-3-(3,5-dichloro-4-pyridyl)-2-[4-(2-indanyloxy-5-methoxy-2-pyridyl]propenenitrile,

25 N-[9-amino-4-oxo-1-phenyl-3.4.6,7-tetrahydropyrroloj3,2,1-jk][ 1.4 Jbenzodiazepin-3(R)-
yl]pyridine-3-carboxamide (CI-1044)
3-(benzyloxy)-1-(4-fluorobenzyl)-N-{3-(methylsulphonyl)phenyl]- 1 H-indole-2-
carboxamide,
(18-ex0)-5-[3-(bicyclo[2.2.1]hept-2-yloxy)-4-methoxyphenyl]tetrahydro-2( 1 H)-

30 pyrimidinone (Atizoram),

N-(3,5,dichloro-4-pyridiny})-2-[ 1-(4-fluorobenzyl})-5-hydroxy-1 H-indol-3-y1]-2-
oxoacetamide (AWD-12-281),



Exanmpl e 2: (3R)-1-Methyl«3-11(1-phenyl eyel oheptyl)carbonyl ] oxy}- 1-
azoni abi eyel o[ 2. 2. 2] oetane iodide W) 2008/ 059245PCT/ GB2007/ 004350
47 over ni gWwD,z0e8089298| vent was renoved and the residue wag/GBrEde4BItler
hi gh vacuumthen triturated with ethey to afford the titled conpound
(847 mg). rn/fe 342 [M 5 1H NWR (299.947 Mz, DMSO D6) 37.39 -7.29
(m 411), 7.28 -7.21 (m 111), 5.07 - 4.99 (m 111), 3.83 (ddd, 1H),

?m44)2i-l) 3]3%9 ﬁ&i’ﬂ E@gg;;}jj)g%&lmh?pl@gyg _1131&?&0 213, (%%(% %1%{@)75 %e 2. j? ( r2n 24
1011 pTOPMIiﬁﬁ
gi?’gai_ éyéﬁﬁ;&-ﬁé}ﬂ%@@ Yéﬁ%nsrl 5[48517 %ﬁﬂ%ﬁ?’dr@ﬁ&?ﬁo%ﬂ? Ry YR LRl 080k Btk 8z 0

(3R) - 3 {Mﬁ.}winﬁnfybary@laﬂhmm)t&)r bonyl ] oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane
Exa 0. 15 in acetonitri s added eno ropyl
S ) R O R L S I o MR o S

and the poigingibishrile was renoved. The solid was trlturated tvm ce with
ethyl acetate / iso-hexane filtered and dried to afford the titled
corrpound (@4@#@) is(eyslopropgimetDxapthineXfviRamfdbng 47 Mz, DVSO- D6) 8

;111)5 _ chmé%&’ljn{’yridfﬁ) 83“6@%”‘9%1"?';& e&%m(ﬁdae(% ii(lg) 41%) (t3 12
i 2 éz (fsn@ $ 3 Yert- ButdEA-h oy benay lidar)-2-ipiphiazolidia-4-npe mbufemnewé- 1.41
m 10El

(3R) q 42% (n'lxe%(ﬁ rlpllge(l Sm%lﬂilyleth%lzﬁyrafog)gldse tahaﬁ}gmgfi {rl[] jpropanone {(Ibudilast),
25pheny| 2yzHalipirypheapicdrboil)-Dapejdobednfinimbiybrethapeduphaiacameilast),
bromi de (-)~(R)-5-(4-methoxy-3-propoxyphenyl)-5-methyloxazolidin-2-one (Mesopram),
(-)-cis-9-ethoxy-8-methoxy-2-methyl-1,2,3,4,4a,10b-hexahydro-6-(4-
diisopropylaminocarbonylpheny!l)-benzo[c][1,6]naphthyridine (Pumafentrine),
15 3~{cyclopropylmethoxy)-N-(3,5-dichloro-4-pyridyl)-4-(difluoromethoxy)benzamide
(Roflumilast),
the N-oxide of Roflumilast,
5,6-diethoxybenzo[b]thiophene-2-carboxylic acid (Tibenelast)
2,3 ,6,7-tetraﬁydro—Z—(mesiiylimino)—% 10-dimethoxy-3-methyl-4H-pyrimido[6,1-
20  alisoquinolin-4-one (irequinsin) and
3-[[3-(cyclopentyloxy)-4-methoxyphenyl]-methy!]-N-ethyi-8-(1-methylethyl)-3H-purine-
6-amine (V-11294A),

Examples of a §;-adrenoceptor agonist that may be used in the pharmaceutical product

25 according to this embodiment include metaproterenol, isoproterenol, isoprenaline,
albuterol, salbutamol {e.g. as sulphate), formoterol (e.g. as fumarate), salmeterol (e.g. as
xinafoate), terbutaline, orciprenaline, bitolterol (e.g. as mesylate), pirbuterol or indacaterol.
The Pa-adrenoceptor agonist of this embodiment may be a long-acting P,-agonists, for
example salmeterol (e.g. as xinafoate), formoterol (e.g. as fumarate), bambuterol (e.g. as

30 hydrochloride), carmoterol (TA 2005, chemically identified as 2(1H)-Quinolone, 8-
hydroxy-5-[1-hydroxy-2-{[2-(4-methoxy-phenyl)-1-methylethyl]-aminolethyi]-
monohydrochloride, [R-(R*,R*)] also identified by Chemical Abstract Service Registry



WD 2008/ 059245PCT/ GB2007/ 004350 48 a) -

2- Brono- N-i soxazol -3-yl -acetanmide 0 O NNBr S 3- Am noi soxazole (1.14
g) was di swol2v@hse23s di chl or omet hane (50 nL) and pot assirgWGBTRNESE
(3.74 g) was added. Bronpacetyl chlorjde (1.12 nlL) was added slowy
with stirring and the suspension was stirred overnight The reaction
was washed with water (2 x 50 nL), dried and evaporated. The product

Was recr Xﬁl}xﬂ%f 1503 fl% Yadid o@écﬂﬁfﬁ 83Ront NHALSTOR8X ﬁﬁia&é?e;éﬁ (gfiltsdn& he

sub-titled conmpound

VIVR (298. 946
T Th | S84 oot GAB-149), Gmesilida rivaiive ¢ (LR 25

bonyi | oxgP i EER A AR SRS harib ikl ne! oneptypear

(3R) - 3- { bédzepdralfydatyidd ahdiglioskd ﬁﬁW@OIOﬁDNG%E} b&ttzaﬂablfmmm&[&rﬂaﬁ]esoi@.ne

oo bR o B b A i

react i on pwagicklivutabeRient LUOhABIIP LY @bdlds8d BV RIORENIEsAFT ah*l‘ﬁmlme
acetonitril'e was renmoved under reduced pressure. The sol’i d wa

r ecr yst at¢oentetagonistscasisclosed myWO2003/4¢4 64 and 880559%5%.1@@1% o afford

b00s osoS TRl a2 e s Wy apiae, apd campannds O3 ¢

(s, 111) I1587990GEHd 594 3SK75WA01,1GSKl 642414 and GSK 678007.

10
Examples of a modulator of chemokine receptor function that may be used in the

pharmaceutical product according to this embodiment include a CCR1 receptor antagonist.

Examples of an inhibitor of kinase function that may be used in the pharmaceutical product
15 according to this embodiment include a p38 kinase inhibitor and an IKK inhibitor.

Examples of a protease inhibitor that may be used in the pharmaceutical product according
to this embodiment include an inhibitor of neutrophil elastase or an inhibitor of MMP12.

20  Examples of a steroidal glucocorticoid receptor agonist that may be used in the
pharmaceutical product according to this embodiment include budesonide, fluticasone (e.g.
as propionate ester), mometasone (e.g. as furoate ester), beclomethasone (e.g. as 17-
propionate or 17,21-dipropionate esters), ciclesonide, loteprednol {(as e.g. etabonate),
etiprednol (as e.g. dicloacetate), triamcinolone (e.g. as acetonide), flunisolide, zoticasone,

25 flumoxonide, rofleponide, butixocort (e.g. as propionate ester), prednisolone, prednisone,
tipredane, steroid esters e.g, 6a,9¢-difluoro-17a-[(2-furanylcarbonyl)oxyl-11B-hydroxy-
16a-methyi-3-oxo-androsta-1,4-diene-17f-carbothioic acid S-fluoromethyl ester, 6¢t,.90-
difluoro-11-hydroxy-16a-methyl-3-0xo-17a-propionyloxy-androsta-1,4-diene-17p-
carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester and 6., 9a-difluore-113-hydroxy- -

30 16o-methyl-170-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-ox0-androsta-1,4-diene-174-

carbothioic acid S-fluoromethyl ester, steroid esters according to DE 4129535, steroids



6.90 (s, 1H), 5.12 (t, 1H), 4.42 (s, 211), 4.17 - 4.05 (m 111), 3.73
-3.50 (m 411), 3.47 - 3.21 (m 1H), 2.44 - 2.26 (m 211), 2.26 -
2.07 (m 2¢Mp20@®/@ePe4s1.85 (m 2H), 1. 83 - 1.69 (m 111) PCTi@B007/084340
(m 10H). Exanple 5:

(3R) - 1- (4- Fl uor obenzyl) - 3- { R1- phenyl cycl oheptyl ) ear bonyl | oxy) - 1-
azoni abi cycl o[ 2. 2. 2] oetaxie brom de LO To

(3R) - 3- { hdcbrdipeiayivoyoD D@Dy WG 2003001 bE B0y bterbiRABHH 8YOUS6[ @SR 6896¥8t ane

(Example 1 0. in acetonitrile (5 nm.) was added 4-fl uorobenzyl
brom de qféKr?é?g%The reaction was stirred at roomtenperature

overnight and the acetonitrile was removed under reduced pressure.
The solid was recrystallised with ethyl acetate / isohexane,
fi |t er edExavaglpeef amedvlasetiayonsteeridalglycosastitvic moeptaragotist thet may bef f or d

t he tILf)G) g%dgggg%z{%a@%%a@?;%‘c Rigottitly %%49&%3@@%%%%3%%"&&5@1%%

4 51 (d, inI#W)02086/856916, 1H), 3.87 - 3.73 (in, 111), 3.47 - 3.21 (m
311), 3.20 - 3.08 (m 20111), 3.08 -2.90 (m 1H), 2.42 - 2.19 (m
211), 2.18 - 2.03 (m 211), 2.01 - 1.76 (m 2H), 1.75- 1.61 (m 111),

1.61- 1. 3Re pridbent Rdddtion will nEWARRINGHEed with the following non-hrmtmg Examples.
(3R) - 1-Benzyl - 3-{[ (1- phenyl eyel oheptyl ) car bonyl ] oxy}- 1-
25azoni abi cycl o[ 2. 2. 2] oct ane brom de WO

2008/,059 :

(3R 5 T RO oC SCREoPs ooy on ¢ Vosian Uplo Inova sgosonggterat o
( Exanpl ea piotqroiraqugheyiof e&h%ﬁ@& pt 400 MHz5 e Y Supsstiaddecimbesnied onlsitheriade
(0.15 nL at t and
the acet SR AT RED GLubTRehivii b HeRRRUERT ARG, 2

r eet yst abgecu@deted. Phepgiatiyé HRLElsafagationk ﬁ/@ﬂ&@éﬁ’ﬂ@i&d dstolgtacWedss S?‘ﬁﬁx'i&@@’\@l th
a smal | anoupt of ethyl acetate / isohexane and dried to afford the

titled cSBBUFalIISingd) 1% aqueous triffuoroacetic acid: acetonitrile, 0.1% aqueous
15 ammonia: acetonitrile or 0.1% ammonium acetate: acetonitrile as the eluent. SCX and NH,

resin were obtained from Varian Incorporated. [UPAC names were generated using the

ACDLabs Name Computer Program.

Example 1: (3R)-3-{|(1-Phenyleycloheptyl)carbonyl]oxy}-1-azabicyelo{2.2.2]octane

20 a) 1-Phenylcycloheptanol

CH

To magnesium (1.2 g) in anhydrous tetrahydrofuran (60 mL) under an environment of
nitrogen was added a crystal of iodine followed by bromobenzene (7.85 g) at such a rate
that the reaction mainfained a steady reflux. The reaction mixture was stirred for 20

25 minutes then cycloheptanone (4.48 g) was added with care. After stirring for 10 minutes
saturated aqueous ammonium chloride (10 mL) was added and the reaction was partitioned
between water (100 mL) and isohexane (100 mL). The organic layer was dried (Mg;SO4)
and evaporated to afford the sub-titled compound (7.6 g) as an oil.



tn/e 418 [M4 tolH NVR (299.947 Mz, DWVSO D5} 67.60 - 7.45 (m 5H),
7.37 -7.13 (m 511), 5.12 - 4.98 (m 111), 4.51 (d, 1H), 4.44 (d,
1H), 3.88 wWO0m@¢x5 111), 3.48 -3.26 (m 3H), 3.18 (d,PCIFB20@/0LEBS0
2.93 (m 1H, 2.40 - 2.19 (m 2H), 2448 - 2.03 (m 2H), 2.01 -1.77
(m 2H, 1.76 - 1.61 (m 1H), 1.61 - 1.43 (m 10H). 15 Exanple: 7
(3R)-3-{[(1-Phenyl eyel oheptyl ) ear bonyl ] oxy}-143-
(trifluoronethoxy)benzyl kl -azot habi eyel o] 2. 2. 2] oetane brom de To
(3R) - 3- ([ (1-Phenyl cycI oheptypcar bonyI i oxy}-1-azabi cycl o] 2. 2. 2] oct ane

( Exanpl e:
3-trifl uc#ic}n\%?ﬁoxy 4enzy (?561 017?'%,Q ?k% he reacﬁgon%s?6st7llr9r ed

at room (rgrrpﬁy,atmr(ed@\zenm gh.tlem@nt hanacetonitrile was renoved under
reduced pressure. The solid was recrystallised with ethyl acetate /
i sohexane, WD 2008/ 059245PCT/ GB2007/ 004350 51 filtered, washed with

et hyl ta hexan ried to afford the sub-titled conmpound
(160 mg)gJ mﬁ“[é}ﬁ&q] @Eﬁnﬁg‘g?%p (299. 947 MHz, DMBO-D6) 87.44 (t,
1H), 736-717(|n 3H), 7.17- 7.01 (in, 5H), 5.12 - 5.02 (m 1H),

4.49 (d, 1H), 3 (d, 1H), 3.92 - 3.78 (m 111), 3.51 -3.28 (m 3H),
3.20 (d, 1H), X -2.94 (in, 1H), 2.46 - 2.20 (in, 2H), 2.19 - 2.05
(m 2H), 2.04 80 (m 2H), 1.78- 1.62 (m 1H), 1.61 - 1.45 (in,
10H). 10 :

'robenzyl) -3-{[ (1- phenyl eyel oheptyl ) ear bonyl ] oxyl -| a
zoni abi e . ] oetane brom de 15 To
(3R) - 3-{[ (T*phenyl cycl ohept vyl )car bonyl | oxy} - 1-azabi cycl o[ 2. 2. 2] oct ane

S ant §ibheblibifepp R Eadt 1008 o) Sefiabral iR S hroimn G gy

room t eNRY YdHhChRRIE r@s@mn @m@ (¢ $)eda&E TeddattidnowNasinke Mped fsinder
reduced pressure. The solid was recrystallised with ethyl acetate /

i sohexanetinutéd and iestdmetimoh €41 g addedat Hyd mixtwe apempintaduidek A€ euschighti ed
to afford fie, ke LGRSkl AR (60% in oil, 2.0 ¢) and iodomethane (7.1 g)

were added and the reaction was refluxed for 70 hours. The reaction mixiure was

(3R) - 1-(

partitioned between water (100 mL) and isohexane (100 mL) and the organic layer
separated, dried (MgSQOy) and evaporated to afford the sub-titled compound (11.31 g).

15
TH NMR (299.946 MHz, CDCls) 8 7.43 - 7.37 (m, 2H), 7.37 - 7.30 (m, 2H), 7.24 - 7.19
(m, 1H),2.98 (s, 3H), 2.12 - 1.88 (m, 4H), 1.88 - 1.45 (in, 8H).

c) 1-Phenylcycloheptanecarboxylic acid

20

@]
OH
Potasstum (2.62 g) and sodium (0.52 g) were heated together at 120°C in mineral oil under

an environment of nitrogen for 30 minutes and then cooled to room temperature. The oil

was removed and replaced with ether (100 mL) and 1-methoxy-[-phenylcycloheptane



20 me 454 [M NVR (299.947 MHz, BMSO-D6) 8 7.70 - 7.55 (m 2H),
7.42 - 7.19 (in, 6H), 5.11 - 5.03 (m 1H), 4.51 (d, 1H), 4.47 (s,

1H), 3.86 wWo0mAps¢m, 1H), 3.48 - 3.25 (in, 311), 3. 15 RQ/GHM)7/008500
- 2.95 (m 111), 2.44 - 2.21 (in, 2H)452.19 - 2.05 (m 2H), 2.03-
1.76 (in, 252H), 1.75- 1.60 (m 1H), 1.61 - 1.44 (m 1011). WO
2008/ 059245PCT/ GB2007/ 004350 52 Exanpl e 9:

(3R) - 3- 1%%)51- Phenyl eycl ohept ypear bonyl | oxy)-1-{[5-(trifluorotnethyl)-2
- furyl] mpi@l@ﬂ;ﬁigama& e nd theapassemyves Birwivugeer ngroggn overnight at

3R) - 3- 1- phenyl cycl.ohe | ).carhbon - 1-azabi cycl.ol.2. 2. ctane
(xarpl ot PP HROERMRIPRRY Y 9] i BT Rl aRl e £0I35h8
2- tri fl uasaehifystr@ud) rOEReRLBY hvab HllERed(tO when Fdoom kB@péreRed dnd Rvai@s
stirred at roomtenperature overnight and the acetonitrile was

renoved (hdenl)y wafiadded parefoly neder Tienvisshiedt alméirogenr Yhe aduepesdalyoniviah
hyl { at ' Y filt hed with hyl t /

" sohetans e BRI iR RPRC et b S SEE g prter

rn/e 476 g%iblﬂﬂ,) The orgahiMRiye2 R8s &detl (M0, PMBRvED Rite B to the 3Sb-fil1ed

114), 7.
compound (4.15 g) as an oil.

'H NMR (299.946 MHz, CDCL) 8 7.40 - 7.20 (m, SH), 2.49 - 2.35 (m, 2H), 2.16 - 2.03
w  (m, 2H), 1.76-1.47 (m, 8H).

d) Methyl 1-phenylcycloheptanecarboxylate

O

SN

t5  1-Phenylcycloheptanecarboxylic acid (Example 1¢) (4.15 g) was refluxed in methanol (150
mL) and concentrated hydrochloric acid (5 mL) for 24 hours. The solvent was evaporated
and the residue was dissolved in ether (100 mL) which was washed with water (100 mL),
saturated sodium bicarbonate (50 mL) and water (100 mL), dried (MgSQ4) and evaporated
to afford the sub-titled compound (3.5 g) as an oil.

20
"H NMR (299.946 MHz, CDCl3) 6 7.37 - 7.18 (m, 5H), 3.63 (s, 3H), 2.47 - 2.35 (m, 2H),
2.08-1.97 (m, 2H), 1.70- 1.48 (m, 8H).

Example 1 (3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy}-1-azabicyelo[2.2.2Joctane

25



- 7.20 (m 5H), 7.06 (d, 1H), 5.10 - 5.02 (m 1H: 4.69 (s, 2H),
3.94 - 3.82 (m 1H), 3.51 -3.27 (n, 3H), 3.22 (d, 15 1H), 3.16 -2.99
(m 1H), 2w020e8R5235(in, 2H), 2.21 -2.07 (m 2H), 2. 04-PCI/@ERo¢i/104350
2H), 1.79- 1.65 (m 1H), 1.64- 1.38(yq9 10H). Exanple 10:
(3/0-1-(3-Met hoxybenzyl)-3-{[ (1- phenyl cycl ohept ypear bonyl ] oxy} - 1-
azoni abi eyel o[ 2. 2. 2] oet ane brom de 20

Methyl 1-phenylcycloheptanecarboxylate (Example 1d) (1.0 g) and (R)-quinuclidin-3-ol
(commercially available from Acros Organics)’, (0.39 g) were refluxed in heptane (50 mL)
containing sodium (~5 mg) in a Dean and Stark apparatus for 24 hours. Heptane (20 mL)
5 was replaced with toluene (20 mL) and the reflux was continued for 3 days. The reaction
was partitioned between water (50 mL) and ether (50 mL) and the ether layer was
separated, dried (MgSOy) and evaporated. The crude product was purified by column
chromatography on silica eluting with ethyl acetate / triethylamine (99/1) to afford the
titled compound (0.83 g) as an oil. ! The amount of minor (S) isomer present in the (R)-
1 quinuclidin-3-ol was estimated using chiral HPLC to be less than 0.5 %,
m/e 328 [M+H]"
"H NMR (299.946 MHz, CDClg) §7.35-7.27 (m, 4H), 7.23-7.16 (m, 1H),4.78 -4.71
(m, 1H),3.12 (ddd, 1H), 2.79 - 2.32 (m, 7H), 2.16 - 1.98 (m, 2H), 1.91 - 1.80 (m, 1H),
1.70 - 1.34 (m, 12H). '

Example 2: (3R)-1-Methyl-3-{{(1-phenylcycloheptyl)carbonyl]oxy}-1-

azoniabicycle[2.2.2]octane iodide

i,

20

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2Joctane (Example 1)
(0.78 g) in acetonitrile (30 mL) was added iodomethane (0.8 mL). After standing



WD 2008/ 059245PCT/ GB2007/ 004350 53 To *

(3R) - 3-{[ (1- phenyl cycl oheptyl ) carbonyl j oxy} - 1-azabi cy.

cl o[ 2. 2. 2] wotzams@s2Bxanpl e 1) (0.1 g) in acetonitrile (PATHER204F4E4350
added 3-net hoxybenzyl bromide (0.15 m3). The reaction was stirred at
room tenperature overnight and the acetonitrile was renoved under
reduced pressure. The residue was dissolved in ethyl acetate and
precipitated with i sohexane, and the suger nat ant cont ai ni ng unreacted

benzyl bPYFHIEEL thesolvaniorasirppodsad dreagsiduptisas deigrl &uflﬂl Wieh vasseihen

T e e e ST ST o

i 0 311) 5.12 -5.02 (m 11-1), 449(d 111), 443(d, 1H), 3.92 -
3.78 (m 1E1), 3.80 (s, 311), 3.51 -3.28 (m 311), 3.20 (d, 111), 112
-2.94 (mm/q 2N2]46 - 2.20 (m 211), 2.19 - 2.05 (m 2H), 2.04- 1.80

g)’g) 51(1)2’1 Briox yef%%lh%mﬁ’?lfq%@l)ﬁeny #9{}, %ﬁ} )7(]:23%721);% a&"ﬁ‘]? 11

15azoni ahl99)(ﬁ1| afB, Rs2daat Bne3 hnomwe(m 44, @191304& cpﬂpgtmq!svms) 2.46
pr epar ed procedur e anal ogous to t he method o Exanpl e 3, using
(3R) - 3- {f@f—%ﬂeﬁw,c%:%ﬂ ohepim gaarzwnmm}m bZabil 4y mo[tPH2. 2] oct ane
(Exanple 20 1) and 2-phenoxyethyl bromde. mle 448 [M I FI NWR
(299.947 MHz, DMBOD6) 5 7.45 - 7.12 (m 711), 7.10 - 6.90 (m 3H),

?3124-(4}&9:'1_1')&)193 {ﬁ)—l-{&-ﬁﬁenoxg aﬁ)yg)ns {@ﬂ-%keng%y@ﬂhg%@?&%bﬁﬁuol%ﬂ-h 32523%

(m 481) azcgnmcycb[%%mta@lmmlée 04- 1.82 (m 411), 1.79 - 1.65 (m
2H), 1.65 - 1.41 (m 811). WD 2008/ 059245PCT/ G132007/ 004350 54
Exanpl e 12:

(3R)-142- (3enzyl oxy)ethyl ]-3-{[( /phe\ yl eyel oheptyl ) ear bonyl | ov} - 1-
azoni abi cycl of . 2] oct ang brom de Br
rr o

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo2.2.2]octane (Example 1)
(0.15 g) in acetonitrile (2 mL) was added 3-phenoxypropyl bromide (0.197 g). The

15 reaction was stirred at 80°C for 36 hours and the acetonitrile was removed. The solid was
triturated twice with ethyl acetate / iso-hexane filtered and dried to afford the titled
compound (140 mg).

m/e 462 [M]"

20 'HNMR (299.947 MHz, DMSO-Dg) 8 7.45 - 7.19 (m, 7H), 7.03 - 6.90 (m, 3H), 5.07 (s,
1H), 4.02 (t, 2H), 3.96 - 3.82 (m, 1H), 3.54 - 3.27 (m, 3H),3.19(d, 1H),3.12 - 2.92 (m,
1H), 2.45 - 2.25 (m, 4H), 2.24 - 1.79 (m, 7H), 1.78 - 1.41 (m, 10H).

Example 4: (3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-{(1-
25 phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2])octane bromide



5 The titled conpound was prepared by a procedure anakogous to the
met hod of Exanple 3, using
(3R) - 3-{[ (WopnesNg?dycl ohept ypcar bonyl | oxyl - 1- azabi cycl dCZ/BRYHWR0e
(Exanpl e 1) and [ (2-bronoet hoxy) met hy{g benzene. io ink 462 [M NWR
(399.826 Mz, DMsO-D6) 8 7.41 -7.28 (in, 9H), 7.26 - 7.21 (m 11-1),
5.09 - 5.02 (m 1H), 4.51 (s, 2H), 3.98 - 3.88 (m 2H), 3.87 - 3.74
(m 1H), 3.52 - 3.46 (m 2H), 3.45 -3.37 (in, 2H), 3.16 - 3.04 (in,
1H), 2. 43)2-Br@8o-{hisoxdizhl-3-gl-degtamide 08 (in, 2H), 2.03 - 1.80 (in, 4H),
1.77- 1.63 (m 2H), 1.63 - 1.41 (m 8H) 15 Exanple 13:
(3R)-1-[2-(Isoxazol - 3-yl am no) - 2- oxoet hy1] - 3- (111- ( 2-
t hi enypeyel oheptyl ] carbonyl } oxy) - 1- azoni abi eyel o[ 2. 2. 2] oet ane brom de
zoa) 145- (Trinethylsilyl)-2-thienyl] cycl oheptanol WO
2008/ 059245 /(13&4%)7/ 004350 55 (3.8 g) was added. The reaction was
r
LyNTs

all owed to mtenperature stirred for 30 m nutes and cool ed
back to -78C thiumin hexane (14 nm. of 2.5 Msolution) was
added and after 15 m nutes cycl oheptanone (3.93 g) was added. The
reacticon was allowed to warmto roomtenperature and stirred
overnight. Water (50 nL) was added and the 5 product was extracted

i nto i soRekaineisozazeledd 4 wanissivedas dighiosemethape 4vdpb) 80ERPIRSIVEY f or d

145- (Tri et hyl,si - 2-t hi.enyd i 0 946

Vo, | CoCPRowe by 6 e ey e RbAR. 1y gt

1.90 (s, shdihband dftSuspehsid® waitirfdoveigh Tlfe redibh was washed with water (2 x
50 mL), dried and evaporated. The product was recrystallised from dichloromethane /

10 isohexane to afford the sub-titled compound (2.3 g).

11 NMR (299.946 MHz, CDCL;) 8 8.94 (s, 1H), 8.34 (s, 1H), 7.06 (s, 1H), 4.03 (s, 2H).

(3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-

15 azoniabicyclo[2.2.2]octane bromide

Br N—
H o)
N—</|
—
O /., <
N 0
o)
R

To (3R)-3-{{(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclo[2.2.2]octane (Example 1)
(0.12 g) in acetonitrile (3 mL) was added 2-bromo-N-isoxazol-3-yl-acetamide (Example

20 4a) (75 mg). The reaction was stirred at room temperature overnight and the acetonitrile
was removed under reduced pressure. The solid was recrystallised twice with ethyl

acetate, filtered and dried to afford the titled compound (140 mg).

m/e 452 [M]"



10 b) [5-(1-Methoxycycl oheptyl)-2-thienylKtrinmethyGsil ane To
1[5-(trimethyl silyl)-2-thienylicycl oheptanol (Exanple 13a) (9.4 Q)

di ssol ved wo 20@tasgaydr of uran (200 al ) sodi um hydri de (GE@IGEBROG/U04350
2.52 g) was added. The reaction 15 wag stirred for 5 mnutes and

i odonmet hane (8.05 g) added. The m xture was stirred at 65C over ni ght
with a reflux condenser and then further quantities of sodi um hydride
(60%in oil, 1.0 g0 and iodonethane (1 nL) were added and the

react i on 'HMABRYRIH T Mz BIESOeDs)d Fiuift (ae tHR 4. Wddd.s L), 7H4a 7281y,
condenser.. The_ reaction_m xture S o] an ter

added caPélupl i), Trié (‘?’e%gl’i‘%#(%%u‘}'g?\'l\%gg (e ?]é@?'e@ '\&'ﬁﬁ&’g%bég’(\%?lé (2
x 200 204my) the, o e ) 4. 1%5i(8d 26YuBo#) 1.80d
evapor at ga%t(gl?g??b?gﬂ%g@?ﬁb%il{?’@(f \é%%%%)?%g%é%g)(ﬁgont ai ni ng sone
oi I from@mheHyoidé8unt Ay Qn,i 0&). 1H NVR (299. 946 MHz, CDCl3) 67.08 (d,
111), 6.98 (d, 111), 3.05 (s, 3El), 2.17 (dd, 2H), 2.04 (dd, 211),
1.82-51.40 (m 81-1), 0.30 (s, 911). 25 c) Methyl

1- (2-thi enyl ) cycl ohept anecar boxyl ate WD 2008/ 059245PCT/ GB2007/ 004350

? g 0 CPiOtn : X:%é'? A{ éé? ﬁ)'g)r%l'?rﬂgoar §9‘geﬂr# glr%ﬁﬁgﬁltg")%wﬂ??%@ﬁ‘q? %@g@%?ﬁ M St es

and t hen agaghbidyde222]jmtheaipentter e. The oi l

1o
To (3R)-3-{[(1-phenylcycloheptyl)carbonylloxy}-1-azabicyclo[2.2.2]octane (Example 1)
(0.1 g) in acetonitrile (5 mL) was added 4-fluorobenzyl bromide (0.15 mL). The reaction
was stirred at room temperature overnight and the acetonitrile was removed under reduced
pressure. The solid was recrystallised with ethyl acetate / isohexane, filtered, washed with

15 ethyl acetate / isohexane and dried to afford the titled compound (120 mg).

m/e 436 [M]"

"H NMR (299.947 MHz, DMSO-D¢) § 7.55 (dd, 2H), 7.42 - 7.18 (m, 7H), 5.11 - 5.00 (m,

1H), 4.51 (4, 1H), 4.45 (d, 1E), 3.87 - 3.73 (m, 1H), 3.47 - 3.21 (m, 3H), 3.20 - 3.08 (m,
w  1H), 3.08 -2.90 (m, 1H),2.42 - 2.19 (m, 2H), 2.18 - 2.03 (m, 2H), 2.01 - 1.76 (m, 2F),

1.75 - 1.61 (m, 1H), 1.61 - 1.39 (m, 10H).

Example 6: (3R)-1-Benzyl-3-{[(1-phenylcycloheptyl) carbonyl]oxy}-1-

25 azoniabicyclo[Z.Z.Z]octane bromide



5 was renoved and replaced with ether (100 niL) and

[ 5- (I - Met hoxycycl oheptyl)-2- thienyl] (trinmethypsilane (Exarrpl e 13b)
(5.0 g) wawoadekadyzamnd t he reaction was stirred under niRQTOGEA07/004350
overni ght at roomtenperature. The reggction was cooled to -78C and
solid carbon dioxide (-20 g) was added with stirring. The reaction
was allowed to warmto roomtenperature and water (100 nlL) was added
careful |y undex—an en\rﬁronment of 10 nitrogen. Once the netal was
destroyed t hg 5t i orfwas poured into a separating funnel. Three

| ayers forrre ich the piregd| e was the salt of the internediate
product. Thi s™eas dryness then refl uxed i n nethanol
(125 inL);ar G Wdrochloric acid (10 nmL) overnight.

Met hanol wat er (50 nL) was added and the product was
extract ed "W x 50 mL) which was dried and 15evapor at ed.
The product was purified on silica eluting with i sohexane/ 2. 5%

et hyl acetate. Relevant fraction were evaporated to afford the
sub-titled conmpound (1.9 g). Il NWR (299.946 MHz, CDC13) 37.18 (dd,
1H), 6.9%0 {38 39(1(1( phengldycloBp6a)cebond sy } 1 -a@abi¢yido[2 2R} octane (Bx4ndple 1P H)
1.69- 1A§b910é I—% u_ée %% d ;

(3R) -1 ﬁbef% miiride 01} was ed posyramine (@2 mine pREFFERIFOERY | at e
WO 2008/ Qﬁl%a‘ﬁgpo%{ t@ﬁ%%ﬁ@%%ﬁ@ht%d WRtAMbnitr 11e was removed under reduced

1- (2-thi enyl)cycl ohept anecar boxyl ate (Exanple 13c) (0.27 g) and

(R) - qui nprebsuct. NBecblid FaPB8rygpiliset with ethiiacewdtei/ nsohotane nEli¢redOvashyd with

containin dlumh ide (-10 in n_an t appar a for
54 hour s SeRCAPOR: OY o \aiedis d noliaoh au widtp O e e bR L Has
ether (2%).50 nmL) and the ether |ayer was separated, dried (M804)
and 5 evaporated. The crude product was purified by col um

chromat ography on silica eluting wwth ethyl acetate / triethylarnine
(99/1) to +the titled conmpound (0.24 g) as an oil. me 334

[ MeH  t oY ‘{lﬁ%ﬂlﬂ (1soxazol - 3-yl ami no) - 2- oxoet hyl | - 3- (111- ( 2-

thi enyl) gy shabemoyab 8aD BMEOISY B-7le0az0 @i 1YL 8r27432h0ckaNe 12 -

brom de
4,98 (m, 1H), 4.51 (d, 1H), 4.44 (d, 1H), 3.88 - 3.76 (m, 1H), 3.48 - 3.26 (m, 3H), 3.18 (d,
1H),3.10-2.93 (im, 1H), 2.40-2.19 (m, 2H), 2.18 - 2.03 (m, 2H),2.01 - 1.77 (m, 2H),

1.76 - 1.61 (m, 1H), 1.61 - 1.43 (m, 10H),

15 Example: 7 (3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy}-1-{3-
(trifluoromethoxy)benzyl]-1-azoniabicyclo[2.2.2]octane bromide

Br

oA
N F

O O—QF

l_'l' F

To (3R)-3-{{(1-Phenylcycloheptyl)carbonylloxy}-1-azabicyclo{2.2.2]octane (Examplel)
20 (0.1 g) in acetonitrile (5 mL) was added 3-trifluoromethoxybenzy! bromide (0.15 mL).
The reaction was stirred at room temperature overnight and the acetonitrile was removed

under reduced pressure. The solid was recrystallised with ethyl acetate / isohexane,



To

(3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-y11-(2-t hi enypcycl ohept anecar boxyl at e
(Exanpl e 18@RUIBHYADI 12 g) in acetonitrile (5 nmL) was ad§ddsB2007/004350
2- brono- N-i soxazol - 3-yl -acetam de (Exgnple 4a) (73.8 ng). The
reaction was stirred at roomtenperature overni ght and the product
crystallised. The solid was recrystallised three times with ethyl
acetate, filtered and dried to afford the titled conpound (103 ny).
20 me 4@861[6W@hqd WiRethplogeigie? isdhpxanpuBDhibg))to 5ot thesybstitled Tempodidoo
(d, 1H), .7..44 111), 7.03 (dd, 1H), 6.99 (dd, 1H), 6.91 (s, 1H),
5.16- 5. 63“??% 111) 4.35 (s, 2H), 4.19 - 3.99 (m 1H), 3.77 - 3.56
(m 4H), 3.56 - 3.41 (m 1H), 2.48 - 2.36 (in, 1H, 2.33 -2.10 (m-
2H), 2.09 - 1.65 (m 6H), 1.63 - 1.46 (m 8H. WO

2008/ 05924&6F2TMIB2007/ 004350 58 Exanpl e 14:

Chomy oyt SR Cie N R S bS5 2440 18 007, o S0+ B 20b B e

Br 0 5 Thg),tsibl- eﬂozcgqrmmﬁdmé 1B EPa @d1 1Y, 33oRrPeedur B1asah 0999 mt 0
t he nmet hod of Exa

(3R) - 3 |ﬁH13|ﬂﬂe(dy11&yélahép%;ﬁn) dahboég+ 2.8 (th- 2HR 248 -3/ (@f, 212), 2Débet ane
(Exanp 0 yr.rql |ne 'TiIe439(|\/r 101H NWR
(399. 826 %ﬁé@f&')@ ﬁlgﬂﬁ ci‘hc% H)7. 24 (tt, 1H), 5.14-
5.08 (m 111), 4.31 -4.21 (m 2H), 412- 403(m 11-1), 3.65 (d,
1H), 3.58 (t, 2H), 3.52 - 3.40 (m 1H), 3.41 -3.29 (m 4H), 2.42 -
2.26 ym 2H), 2.21 -2.11 (m 2H), 2.02- 1.86 (n, 5H), 1.85 - 1.64 (m
3H), 1. 6Exaﬂ1pl@$ (3%)- ]].-(B-B-Dlﬂﬁmﬁhampl)e‘s {][B.—phenylcycloheptyl)carbonyl]oxy}—1-
(3R) - 142- \or. H é % xoet&)lll

pheny| cyﬁT"d’I\‘g’b‘W 44 cﬁ’ﬁﬂﬂ] O azom ab| cycl o[ 2.2.2] octane brom de
Br 0 The titl ed conmpound was prepared by a procedure anal ogous to

t he net hod of Exanple 3, 20using

(3R)-3-{[(1-pk cycllﬁrheptyl ) car bonyl ] oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane
(Exanple 1) br onpacet nmor phol i ne.

OJQ

H
15 To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2Joctane (Example 1)
(0.1 g) in acetonitrile (5 mL) was added 3,4-difluorobenzyl bromide (0.15 mL). The

reaction was stirred at room temperature overnight and the acetonitrile was removed under
reduced pressure. The solid was recrystallised with ethyl acetate / isohexane, filtered,
washed with ethyl acetate / isohexane and dried to afford the titled compound (100 mg).

20
mfe 454 [M]"
'H NMR (299.947 MHz, DMSO-Dyg) § 7.70 - 7.55 (m, 2H), 7.42 - 7.19 (m, 6H), 5.11 -
5.03 (m, 1H), 4.51 (d, 1H), 4.47 (s, 1H),3.86-3.74 (m, 1H), 3.48 - 3.25 (m, 3H), 3.15
(d, 1H),3.10 - 2.95 (m, 1H), 2.44-2.21 (m, 2H), 2.19 - 2.05 (m, 2H), 2.03 - 1.76 (m,

25 2H),1.75-1.60 (m, 1H), 1.61 - 1.44 (m, 10H).



WD 2008/ 059245PCT/ GB2007/ 004350 59 mie 455 [M |11 NWR (399.826 MHz, =
DVMSO-D6) 8 7.38 -7.30 (in, 411), 7.25 (ft, 1H), 5.15 - 5.08 (m 1H),
4.39 (d, 1W0)200805835(s, 1H), 4.09 -4.01 (m 111), 3.65 RCRGBOOTIA3S0
8El), 3.46 (t, 211), 3.37 (t, 211), 2542 - 2.26 (n, 211), 2.22 -2.10
(n, 211), 2.02 - 1.87 (m 311), 114 (in, 111), 51.65 - 1.47 (in,
1011). Exanmple 16: (3R)-142-0xo0-2-(pyrazin-2-ylamno)ethyll-3-{[(1-
pheny! ey disafpns yqsﬁ}-bquylﬂmy]}cyclow)cam@wqbfag[}Zi Z5dhamkaemettiypal-de
10 The tgil ed conpound was refare by a procedure anal ogous to the
met hod ofi! é azgglph)é:yclof)zz Joctane bromide

(3R) - 34[ (1- phenylcycIOheptypcarbonyI|oxy}-l-azabicyclo[2.2;2]octane
(Exanple 1) and 2-brono- N pyrazi n-2-ylacetatnide. 15 ink 463 [ M

11- INVR (399. 82¢ , pMSO-D6) 8 11.37 (s, 111), 9.28 (s, 111), 8.50

-8.46 (m 21- 39 -7.30 (n, 411), 7.27 - 7.21 (m IH), 5.16 -
5.08 (n, 17- 4.07 (m 111"), 3.69 -3.56 (m
411), 3.48 2.26 (n, 311), 2.25 -2.04 (m 2H)
2.03- 1 8[ 11-1), 1.68 - 1.45 (n, 811). 20

i n-3-ylam no)ethyll-3-{[(1-
phenyl eyel ohept ypeafbonyl | oxy) - 1IFaZoni abi eyel op. 2. 2j ort ane broni de
WO 20081059245PCT1¢B20071004350 60

5 To (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy } -1-azabicyclo[2.2.2]octane (Example 1)
(0.1 g) in acetonitrile (2.5 mL) was added 2-trifluoromethyl-5-bromomethyl furan (0.12
mL). The reaction was stirred at room temperature overnight and the acetonitrile was
removed under reduced pressure. The solid was recrystallised with ethyl acetate /
isohexane, filtered, washed with ethyl acetate / isohexane and dried to afford the sub-titled

10 compound (47 mg).

m/e 476 [M]"

"H NMR (299.947 MHz, DMSO-Dg) 8 7.43 - 7.39 (m, 1H), 7.37 - 7.20 (m, 5H), 7.06 (d,

1H), 5.10 - 5.02 (m, 1H), 4.69 (s, 2H), 3.94 - 3.82 (m, 1H),3.51 -3.27 (m, 3H), 3.22 (d,
15 1H), 3.16 - 2.99 (m, 1H),2.43 -2.22 (m, 2H), 2.21 - 2.07 (m, 2H), 2.04 - 1.80 (m, 2H),

1.79 - 1.65 (m, 1H), 1.64 - 1.38 (m, 10H).

Example 10: (3K)-1-(3-Methoxybenzy!)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane bromide

20

Br.

o 0—



The titled conpound was prepared by a procedure anal ogous te the

met hod of Exanple 3, using

(3R) - 3- 1] (wopherig¥zdycl ohept ypcar bonyl ] oxy} - 1- azabi cycl d{CI/GB22)7¢0043Ehe
(Exanmpl e 1) and 2-brono- N-pyridazi n-3syl acetamde. 5 me 463 [M

| FINMR (399.826 MHz, DMB0-136) 5 11.68 (s, 1H), 9.06 (dd, 1H), 8.25
(d, 1H, 7.79 (dd, 111), 7.39 - 7.30 (m 4H), 7. 27 - 7.21 (m 111),
5.15 -5.10 mnge4.34(s, 2H), 4.16 - 4.06 (m ,369-356
(m 4H) Tg (3)-3-§l(5phennicysigheptphepgbony oy - kaﬁablzmlopé actane(Epanapie (i

B o 1t & ebhihbls aty 85 adiedd bdnodblazdnbinadiads ol 7059 -

phenyl| cy edaoitapivysatiael anybin oxydrathreadomig bhd/ Gk aldorBdd waskmbfedired de
15 The titled conpound was prepared by a procedure anal ogous to the
met hod Ofedggggﬁgp@uxg T@;giqq.giue was dissolved in ethyl acetate and preclpltated with

3R en cl.oh I Al bon 0 abi.cycl o 2] oct ane
(Bnriy o SpIERAE M e CLBORRNY chEBRE I o b PEARN RlaRnienie) Ty ©
NVR (3996@3&tduﬂhe@ﬁﬁe%)s dPied tBdtold thelslﬂ) uﬂe?déﬁn ouﬁd@hxﬁ 7H), 6.98
- 6.91 (m 3H, 5.12 - 5.07 (m 1H, 4. _/p 4H), 3.64 -
3.46 (in, 4H), 3.37 - 3. 27 (in, 3H), V\D 2008/ 059245PCT/ GB2007/ 004350
61 3.18 é_géMJf;JMﬁ. 16 (s, 111), 2.42 - 2.25 (in, 211), 2.19 -2.10 (m
211), (m 3H, 1.79- 1.67 On, 110, 1.65- 1.44 (in, 811).

Exanpl e 19 NMR 191042 MﬁzﬁbMS@DB@TNM(ThHEQ%hWiT%r{ffﬂ)l?l’? 7.01 (m,
5phenyl eyel ohept ﬁf | ear bonyl | oxy}-1-azoni abi eyel o 21oct ane broni de

The tivt | éth.é e} tdfdd.e b 43 (B chbdtﬂZe 3a7¥e(hogﬁﬁs3 Bo(st 138D,

(SR8 LoD a6 Sonn SR0R I3 037008 60y 1 28507 20 007 21818 F ane
( Exanpl e (e 2, a0k 280 @o2iy, ( 8- liunrephenyest haasne; 10mH).

Example 11: (3R)-1-(2-Phenoxyethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

15  azomiabicyclo[2.2.2]octane bromide

Br

O‘ N+/\/O
O -
H

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclof2.2.2]octane (Example
20 1) and 2-phenoxyethy] bromide.

m/e 448 [M]"

'H NMR (299.947 MHz, DMSO-Dg) 5 7.45 - 7.12 (m, 7H), 7.10 - 6.90 (m, 3H), 5.14 -

4.99 (m, 1H), 4.49 - 4.33 (m, 2H),4.09 -3.92 (m, 1H), 3.81 -3.64 (m, 1H), 3.63 - 3.44
235 (m, 2H),3.23 -3.05 (m, 1), 2.44 - 2.22 (m, 4H),2.22 - 2.06 (m, 2H), 2.04 - 1.82 (m,

4H), 1.79 - 1.65 (m, 2H), 1.65 - 1.41 (m, SH).



me 464 [M+ 111 NWR (399.826 M1z, DVMSO-D6) 87.85 -7.77 (m 211),

7.71 -7.59 On, 210, 7.40 - 7.32 (m 411), 7.29 -7.23 (n, 111), 5.20 -

5.14 (n, 3Wo)2008MH5985- 4.06 (m 111), 3.69 - 3.54 |s(in,PCARIH200730550

3.37 (n, 111), 3.30 (d, 111), 2.44 - £ 29 (m 2H), 2.27 - 2.11 (in,

2H), 2.06 - 1.92 (n, 311), 1.89- 1.74 (n, 111), 1.68- 1.45 (m 811).

Exanpl e 20: (3R)-1-{2-1(5-Methylisoxazol -3-yl)am no] - 2-oxoet hyl }-3-{[

(1- phenyl eyel ohept ypear bonyl ] oxy}-1-azoni abi eyel o[ 2. 2. 210et ane

brom de 20 WD 2008/ 059245PCT/ GB2007/ 004350 62 The titled conpound

was pr eplneaplyl2a (PRletPe{Benzdng)ehpl)S- {1 -phayhytiobep tph carkampl}osy 31-

usi ng

(3R) - 3- { PPN Ryl estans RIOTAS honyl 1 oxy} - 1- azabi cycl of 2. 2. 2] oct ane

(Exanmpl e 1) and 2-brono- N (5-net hyli soxazol -3-yl)acetam de. 5rtile

466 [1\41+ 1HNMR (399.826 MHz, DMSO-D6) 5 11.55 (s, 1H), 7.40 - 7.28

(m 4H), 20 (mBr1H), 6.61 (s, 1H), 5.15 -5.07 (m 1H), 4.32
111), 4.15 - 4. 6N n, 111), 3.67 - 3.53 (m 4H),

3.44 - 3.38 ( - 330-328( H, 2.41 (s, 3H), 2.39 - 2.27

’ 4?9 (202 C ¥87 (m 3H), 1.82- 1.71 (m

. Exanple 21:

azi n- 3- yl)am noj - 2- oxoethyl) 3-{[(1-

phenyl cycl ohept yl )eﬂr bonyl | oxy}- 1-azoni abi cycl o[ 2. 2. 2] oet ane brom de

13 CL

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1—azabicyclo[2.2.2]octane (Example
1) and [(2-bromoethoxy)methyljbenzene.

10 m/le 462 [M]
'H NMR (399.826 MHz, DMSO-Dy) § 7.41 - 7.28 (m, 9H), 7.26 - 7.21 (m, 1H), 5.09 -
5.02 (m, 1H), 4.51 (s, 2H), 3.98 - 3.88 (m, 2H), 3.87 - 3.74 (m, 1H), 3.52 - 3.46 (m,
2H), 3.45 - 3.37 (m, 2H), 3.16 - 3.04 (n, 1H), 2.41 - 2.23 (m, 3H),2.19-2.08 (m, 2H),
2.03 - 1.80 (m, 4H), 1.77 - 1.63 (m, 2H), 1.63 - 141 (m, 8H)

15
Example 13: (3R)-1-[2-(Isoxazol—3~ylamino)-2-oxoethyl]-3-({[1-(2-

thienyl)eycloheptyljcarbonyl}oxy)-1-azoniabicyclof2.2.2]octane bromide

20 a) 1-[5-(Trimethylsilyl)-2-thienyljcycloheptanol

N I S
: OH
/Sl \ I

To 1,4 dibromothiophene (8.46 g) in ether (125 mL) was added buty! lithium in hexane (14
mL of 2.5 M solution) at ~78°C under nitrogen. After 15 minutes chlorotrimethylsilane



The titled conmpound was prepared by a procedure anal ogous to the «
met hod of Exanple 3, using

(3R) - 3-{[ (wophurgd2dycl ohept ypear bonyl ] oxy} - 1- azabi cycl dfC2/@s22)70e43ane
(Exampl e 1) and 2-brono- N-(6-chl or opygs dazi n-3-yQGacet am de. 20 JD*
497 [M 1H NWR (399. 826 M1z, DVsO-136) 5 11.88 (s, 1H), 8.31 (d, 1H)
8.01 (d, lkb 7.39 - 7.30 (n1 4H), 7.28 -7.21 (m 111), 5.15 - 5.08
(m 111), 4.40 -4.31 éﬁ 211), 4.15 -4.07 (in, 113), 3.69 - 3.55 (m
4H), 3.4P38 g)swwdéﬁé elr)eact@w@s alovwer! tp fjarm g Toom tz@pelzmlelstw fqrﬁﬂ)

Exanpl o B 4ots v A Te e R Bt Mbednd0 o 66 5 i sofitbhy wae
phenyl cyeddeiept yoraadmuanih ttotkpthin@eqpoab) @YCsTEE. ?he%]e@&ﬁ)ﬁ Resanemdde

WO 2008/ 059245PCT/ GB2007/ 004350 63 The titled compound was
pr epar ed tayamn ﬁgrr@@émmeelmla@@ lirged qyernight. rrB{amcﬂSfmeByawd@d gnd ihei ng

3R) - 3- h | t
. RSN O AR ks
1IHNMR (3 6 59 (d, 11-1), 7.42
R e oAl 1 510 00, L
1H), 5.17 - 5.09 (m 1H), 4.35 - 4.23 (in, lc)2H), 4.16 - 4.07 (m

2.2 - YI%W%@%M%%M%%S G0 @ i 270 e At Tho )
1. 43 (m 181 %)85 Exangi,e8

30
(3R) - 142- ( 2- Napht hypet h%)lgl - 3- {[(1 phenyl eycl ohept yl ) ear bonyl ] oxy}- 1-
azonilabi cycl o[ 2. 2. 2l oetane brom de The titled conpound was prepared

(b -5 (B 1R Rt b PR PR BRE 2o eyl of 3. 2. 2 oct ane

(Exanple 1) and r onoet hyDnapht hal ene.

To 1-[5-(trimethylsilyl)-2-thienyljcycloheptanol (Example 13a) (9.4 g) dissolved in
tetrahydrofuran (200 mL) sodium hydride (60% in oil, 2.52 g) was added. The reaction

15  was stirred for 5 minutes and iodomethane (8.05 g) added. The mixture was stirred at
65°C overnight with a reflux condenser and then further quantities of sodium hydride (60%
in oil, 1.0 g) and iodomethane (1 mL) were added and the reaction was stirred at 65°C for a
further 24 hours with a reflux condenser. The reaction mixture was cooled and water (200
mU) was added carefully. The reaction mixture was extracted with isohexane (2 x 200

20  mL) and the organic layer was separated, dried (MgSO,) and evaporated to afford the sub-

titied compound (10.66 g) containing some oil from the sodium hydride,

'H NMR (299.946 MHz, CDCl3) § 7.08 (d, 1H), 6.98 (d, 1H), 3.05 (s, 3H), 2.17 (dd, 2H),
2.04 (dd, 25, 1.82 - 1.40 (m, $H), 0.30 (5, 9H).
25

¢) Methyl 1-(2-thienyl)cycloheptanecarboxylate



me 482 [M WD 20081059245PCT1GB20071004350 64 111 NWVR (399. 826 Mz,
DMBO-D6) 8 7.40 - 7.31 (m 4H), 7.29 - 7.22 (in, 2H), 6.93 (s, 1H),

6.88 (d, 1wOppospseds (dd, 111), 5.12 - 5.06 (m 111), 3.FET/GBZBOBD4ISM
111), 3.76 (s, 3H), 3.60 -3.36 (m 6149, 3.26 (d, 111), 3.14 - 3.02

(m 111), 3.02 - 2.85 (m 211), 2.44 - 2.27 (m 2H), 2.23 - 2.11 (m
211), 2.03 - 1.83 (m 3H), 1.78- 1.65 (in, 111), 1.66- 1.43 (in,

5811). Exanpl : (3R)-142- (3- Met hoxyphenyl )et hy11-3-11(1-

phenyl cycl ohg ear bonyl | oxyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane br om de
10 The titl jmpound was prepared by a procedure anal ogous to the
met hod of . using

(3R -3-{] Kychohept ypcar bonyl j oxy} - 1- azabi cycl o[ 2. 2. 2] oct ane
(Exanple XN &dnd (2- bronoet hyl ) - 3- met hoxybenzene. 15 mle 462 [M

| HNVR (399.826 , DMBO-D6) 8 7.40 - 7.31 (n, 4H), 7.29 - 7.22 (m
211), 6.93 (s, 1H), 6.88 (d, 1H), 6.84 (dd, 111), 5.12 - 5.06 (m
1H), 3.97 - 3.87 (m 1H), 3.76 (s, 311), 3.60 - 3.40 (m 5H), 3.26
(d, 111) Powssium(1.42 gpandrsodinmi(P.4 & v@ee heaedaegetier aPI20fC ipmingral off upder( m

]2_1%231 ]2_ %‘% e%%w}l%?gg%n%%?aﬁ%&é néigx%t’eg aBncftm:n g’o'_c%éd t% 'rc?08ni femllaera.%lrg.%llelollll) ’
(3R) - 1- 1246 Pechbilel hd ZplabéeripemBY 180 Ak Eﬁcﬂ-[S-ﬁl-Methoxyc cloheptyl)-2-
phenyl cycl ohept ypear bonyl | oxy} - 1- azoni abi cycl o[ 2. 2. Zf’oct ane brom de

WO 2008/ tsepdRPORtGRRI0R/ (Be2tg80 185 (5. Pl was eddsd andtheseartiowerss ginsgdar ed
by a procedure anal o O.Llﬁ%to thgelngjet hod

Exanple 3, ,using.. .
ir B ORge eR b0 b Bode BT RESE. Hhe ATB s Soolb RIS Gpngtelife
( Exanpl e cdshoR BfdxZie (2208 amRekmd witbsi¥BAH TR ARBE Ms allowed to warm to

room temperature and water (100 mL) was added carefully under an environment of

10 nitrogen. Once the metal was destroyed the reaction was poured into a separating funnel.
Three layers formed of which the middle was the salt of the intermediate product. This
was evaporated to dryness then refluxed in methanol (125 mL) and concentrated
hydrochloric acid (10 mL) overnight. Methanol was removed and water (50 mL) was
added and the product was exiracted with ether (2 x 50 mL} which was dried and

15 evaporated. The product was purified on silica eluting with isohexane/2.5% ethylacetate.

Relevant fraction were evaporated to afford the sub-titled compound (1.9 g).

'H NMR (299.946 MHz, CDCl;) & 7.18 (dd, 1H), 6.96 - 6.90 (m, 2H), 3.66 (s, 3H), 2.54

(dd, 2H), 2.10 (dd, 2E), 1.69 - 1.49 (m, SH).
20

d) (3R)-1-Azabicyclo[2.2.2]oct-3-y1 1-(2-thienyl)cycloheptanecarboxylate

i1,



Se 452 [N] H NVR (399 826 MHz, DMSO-136) 37.38 - 7.31 (n1 4FD 7 28
- 7.22 Q 76 (d, lkb 6.67 (dd, 1H), 5.10- 5. éﬁ

3.91 -3. 82WP|2H" "’I’H)“ 3.52 - 3.34 (m 5H), 3.23 (d, 1I- 1")CT’ 22‘97’“0?“@8
(m 3H), 2.40 (s, 3H),238-227(nﬁ72H) 2.22 - 2.13 (m 2H), 2.03
- 1.82 10(m 3H), 1.74- 1.41 (m 10H). Exanple 26:

(3R) - 3-{[ (1- Phenyl eyel ohept ypear bonyl | oxy} - 1- (2- phenylethyl) 1-

azoni abi ﬁ/%?ﬂy? f - 32 Fnidd g&gfeg Pangmrl% B'Ee (#;iamngl? A3 t!(zj) (b?(;@ign@@g- m\ﬁ@hdm-

pr epar ed roce ogous using

(3R) -3-{ B(ol DB heeyCte@n odal iy madnaqm thDX¥dntalning adUieH (ﬁ[v&l{c@: |\5R1 @ﬂngytrpawe

(Exanple 1) and (2- bronDeth% )benzene. ink 432 [M 20 ' HN 9. 826
Dwrs@ewnd@quagparams fop 24 fpurg.0fHpe regotipp waspanisioped betwgen \@@4(50

1 (m e $n e S e st trammeRobisboaty (T

2H), 2. A3eapBralil, (THs cRS brodBotRes plriidd kyRol@hh chr "
Ty 8 " m 1%{?0 b prodBsi3fs i) ol chrdn@Pgrapty S2sii6A likd

) anpl e
(3R) - 3-{ fv(thcthﬁbmta@/dmmmm) (&%{ﬁbmaﬁoubmy tifleq gorfy®und (0.24 g) as an oil.
(trifluoronethyl)pheuyljethyl}-1-azoniabicycl o[ 2.2.2] oetane brom de
The titled conpound was prepared by a procedure anal ogous to the
nmet hod ofy. , using
(3R) - 3-{[ (1- phenyl cycl oheptyl)carbonyl ] oxy}-1-azabi cycl o[ 2. 2. 2] oct ane
(Exanmpl e io0l) and 1-(2- bronDethyI) 3-(trifluoronethyl)benzene. me

500 [ 9 82 1H), 7.68 -7.57
[“’? 46 Ui ez ‘Ylafmﬁ‘ : “?X%q%ﬁy(lﬁ? zﬁ[ﬁ:}(% 155 08 (m 11- (1;n
s g 3.18 -
300 (m thge%y()bybltzhkbﬁ_yl]cﬁb&@l}ox?) 382((1115&103!51612 2iﬁ>%ta3§nbfo§ﬁ§1%|'l)2- oo 18 e,
(m 3H), 1.79- 1.67 (m 1H, 1.66- 1.43 (in, 910.
Br

H
\oﬂ{b R
N =N
/\H/ O
O OL
:

To (3R)-1-Azabicyclo[2.2.2]oct-3-y1 1-(2-thienyl)cycloheptanecarboxylate (Example 13d)

15 (0.12 g) in acetonitrile (5 mL) was added 2-bromo-N-isoxazol-3-yl-acetamide (Example
4a) (73.8 mg). The reaction was stirred at roomn temperature overnight and the product
erystallised. The solid was recrystallised three times with ethyl acetate, filtered and dried
to afford the titled compound (103 mg).

20 mle 458 M
'HNMR (299.947 MHz, DMSO0-Dg) 3 11.79 (s, 1H), 8.90 (d, 1H), 7.44 (dd, 1H), 7.03
(dd, 1H), 6.99 (dd, 1H), 6.91 (s, 1H), 5.16 - 5.07 (m, 1H), 4.35 (s, 2H), 4.19 - 3.99 (m,
1H), 3.77 - 3.56 (m, 4H),3.56 - 3.41 (m, 1H), 2.48 - 2.36 (m, 1H), 2.33 -2.10 (m, 2H),

2.09 - 1.65 (m, 6H), 1.63 - 1.46 (m, SH).
25

*



Exanpl e 28: (3R)-142-(1, 3-Benzodi 0x0l-5-371)etlyll-3-{R1l-

phenyl eyel ohe ear bonyl | oxy} - 1-azoni abi eyel o[ 2. 2. 2] oct ane br om de
20 WO 20W§/78§’ég2133PCT/ GB2007/ 004350 67 The titled congfédiaBaer4350
prepared by a procedure anal ogous to ithe nethod of Exanple 3, using
(3R) - 3- al - phenyl cycl ohept ypcar bonyl ] oxy}- 1-azabi cycl o[ 2. 2. 21oct ane
(Exanmpl e 1) and 5-(2-bronoethyl)-1, 3-benzodi oxole. nate 476 [nr 11-1
NVR ( 399 Examphd-izl: (ws@(zae)m-a?pyaeohd.ﬂ lailethym-szl{lf{)l 7 27- 7.22 (m 1H),
6.92 (d, d 11 5.12 -
5.05 (m P phg 3)1% %PW )§ﬁ'§‘§“¥ﬂr‘?"3’?h§“‘(“§g%& @g %]2“*(“}1? i"i"H}“‘Z"%’s 41 - 3.32
(m 414), 3 21 (d, 114), 3.08 -2.99 (m 114), 2.93 -2.79 (m 214),
2.43 -2.27 (n, 214), 2.21 -2.13 (in, 2H), 2.03 - 1.80 (m 3H), 1.75-

1.65 (m 1H), \64 -Bit.44 (m 914) Exanpl e 29:

(3R)-142-(4- l\. anophenyl ) et hyl {[(121-

phenyl eyel ohe earb nyI ] ox } 1y azoni abi eyel o[ 2. 2. 2] oet ane brom de
15 CM Thext ( repared by a procedure anal ogous to
t he met ho Exalt I

(3R)-3-( toll)car bonyl ] oxy}- 1-azabi cycl o[ 2. 2. 2] oct ane

(Exanple 1) and 4 (52 br onoet hypbenzonitrile. 20 Ink 457 [M

5 The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyiloxy}-1-azabicyclo{2.2.2 Joctane (Example
1) and 1-(bromoacetyl)pyrrolidine. h

m/e 439 {M]"

10 'HNMR (399.826 MHz, DMSO-Dg) 8 7.38 - 7.30 (m, 4H), 7.24 (tt, 1H), 5.14 - 5.08 (m,
1H), 4.31 - 4.21 (m, 2H), 4.12 - 4.03 (m, 1H), 3.65 (d, 1F), 3.58 (t, 2H), 3.52 - 3.40 (m,
1H), 3.41 - 3.29 (m, 4H), 2.42 - 2.26 (m, 2H), 2.21 - 2.11 (m, 2H), 2.02 - 1.86 (m, 5H),
1.85 - 1.64 (m, 3H), 1.69 - 1.43 (m, 10H).

15 Example 15: (3R)-1-(2-Morpholin-4-yl-2-oxoeethyl)-3-{[(1-
phenyleycloheptyl)carbonylloxy}-1-azoniabicyclo[2.2.2Joctane bromide

Br
l/\ 0
0 fimn N
N Y
0 o)
g
The titled compound was prepared by a procedure analogous to the method of Example 3,

20 using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclof2.2.2]octane (Example
1) and 1-(bromoacetyl)morpholine.



11-1 NWR (399.826 MHz, DVsO- D6) 8 7.85 (dd, 214), 7.54 (d, 211), 7.39
- 7.31 (m 4H), 7.25 (td, 1H), 5.12 - 5.07 (m 1H), 3.92 - 3.85 (m
1H), 3.52 wonBns¢x3 514), 3.23 (d, 114), 3.14 - 3.00 (rar/@24)7/00835¢2
- 2.27 (m 214), 2.21 -2.13 (n, 214),5¢2.03 - 1.85 (m 314), 1.76 -
1.65 (m 114), 1.65 - 1.46 (m 914). 25 WO

2008/ 059245PCT/ GB2007/ 004350 68 The titled conpound was prepared by
a procedure anal ggous to the method of Exanple 3, using

(3R) - 3- { [a435HdMly | cycl ohept ypcar bonyl ] oxy} - 1- azabi cycl of 2. 2. 21oct ane

[ iR (S ouTE seiges Miledde0A s o A B 7ty of) a5 shBle” T

4H), 7.2 . A - 11),
3-H%6 / @1{)/,47392(3 ﬂ{li%zt%%@ 1}5 @69 ﬁo?n%n( %@53-3;!%@%_ 81153})?#]5(({{!12;1{? )

2.45 -2. 237@;@112214}2 22200, 212) 122(@10211:; 2H)2.00L- 1.8 (813K, 1,743, 1HY,. 75

- 1.41 1 l e 31:
(3R) - i- {g]f%?&l(’@r %%z. n- 2-yl)am no] - 2- oxoet hy1}-3-{[ (1-

phenykycl ohept ypear bonyl ] oxy}-1-azoni abicyclo [2.2.2] octane brom de
The tit! fEQaEIngmqurmwa@ -Ok8DADHG2 2 PIARIRERANIES-AA! 0gous to the

nmet hod o a , ng

(3R) - 3- {pb@YMMFWBFmMIMhlmm]WWP@Ege@bn@pmmpe 2. 2] oct ane
(Exanpl e 1) and 2-brono- N-(6-chl oropyrazi n-2-yl)acetanm de. |nk 497
[M+ WO 2008/ 059245PCT/6112007/ 004350 69 | HNVR (399. 826 Mz,

DVSO-D6) 5 1 s, 184), 9.24 (s, 1H), 8.61 (d, 1H), 7.38 - 7.31

(m 4H), 7.2 2(m111)515-509(m1|—|) 4.37 - 4.27 (m

21-1), 4.16- : 3,_q39- 3.57 (m 4H) 3.42 (dd, 111), 2.43
-2.27 (in

(m 1H),

; mﬁﬁzm .85 (m 311), 1.84- 1.71

The titled compound was prepared by a procedure analogous to the method of Example 3,

10

using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclof2.2.2}octane (Example
1) and 2-bromo-N-pyrazin-2-ylacetamide.

15 m/e 463 [M]
"H NMR (399.826 MHz, DMSO-Dg) 5 11.37 (s, 1H), 9.28 (s, 1H), 8.50 - 8.46 (m, 2H),
7.39 - 7.30 (m, 4H), 7.27-7.21 (m, 1H), 5.16 - 5.08 (m, 1H), 4.33 (s, 2H), 4.17 - 4.07
(m, 1H),3.69 -3.56 (m, 4H), 3.48 - 3.38 (m, 1H), 2.44 - 2.26 (m, 3H), 2.25 - 2.04 (m,

2H), 2.03 - 1.87 (m, 3H), 1.85- 1.71 (m, 1H), 1.68 - 1.45 (m, 8H).
20

Example 17: (38)-1-[2-Oxo0-2-(pyridazin-3-ylamino)ethyl]-3-{[(1-
phenyleycloheptyl)carbonylloxy}-1-azeniabicyclo[2.2.2}octane bromide



Exampl e 32: (3R)-14[ 1- (4- Chl or ophenyl ) cycl opropyl ] nmet hyl }-3-{[ (1-
phenyl eyel oheptyl ) car bonyl ] oxy}-1-azoni abi eyel o[ 2. 2. 2] oct ane brom de
10 The titWwedoesospmasind was prepared by a procedur e anal myocBetosise
met hod of Exanple 3, using 60

(3R) - 3-{[ (1- phenyl cycl oheptyl ) carbonyl | oxy) - 1- azabi cycl o[ 2. 2. 2] oct ane
(Exanmpl e 1) and 141- (bronomet hyl ) cycl opropyl ]-4-chl orobenzene. in/e
492 [m 15 T (399,826 M1z, DMSO D6) 87.49 (dd, 2H), 7.42 (dd,
211), 7.39 -7 m , 7.29 -7.23 (m 3H), 4.98 -4.93 (m 111),

3.80 (d, 1H), (ddd, 1H), 3.56 (d, 114), 3.34 - 3.23 (m 2H),

3.22 - 3.07( .94 - B.81m 211), 2.37 -2.27 (m 211), 2.17

(s, 111),(2% O *m 111), 1.85 - 1.77 (m 1H),

1.77- 1. . 1.3% (n,|814). 1.35 - 1.21 (m 1H). 1.16-
1

1.06 (m 2M 0991, £0.99 - 0.92 (m 11-1). 20 Exanple
33: (3R)-1- (2 [(5 thyI pyrazi n- 2- ybam not - 2- oxoet hyl }-3-11(1-
phenyl eyel oheptyl ) car bonyl ] oxyl - 1- azoni abi cycl o[ 2. 2. 2] oct ane brom de
WO 2008/ 059245PCT/ GB2007/ 004350 70 The titled conpound was prepared
by a pr odédtitled comgplovigbwas proparbdbyre piooetivof andlogop te t18 method of Example 3,
(3R -3-{[(.1- y ycl ohept.yl r bonyl.1 ox 1-aza 2] oct ane
( Brcnrpl o0 Eﬂﬁg o R BtgRainles Vs Ra Rt e e
[W]E R0 ded 11.28 (s, 1H), 9.15 (s, 1H),

36 (d,%l) Quide pgﬂeg; n,pd4H) 7.27 -7.22'(in, 1H, 5.16 -5.08
in, 3H, 4.31 (s, 2H), 416- 4.08 (m 1H), 3.69 - 3.55 (m 4H),
.46 - 3.27 éi'@%erl), 2.48 (s, 311), 2.42 -2.29 (m 2H), 2.23 -2.11
in 8 1.87 (m 3H), 1.83- 1.72 (m 111), 1.70- 1.45 (m
H) . ExarpheiR4399.826 MHz, DMSO-Dg) 8 11. 68 (s, 1H%9 06 (dd 1H), 8.25 $d 1H), 7.79
(3R) - 1- (Car boxyrnet hyl )-"3-{[ (1- phenyl eyel ohept yl Year bony! | oxy/} - 1-
azoni abi édblD), [72392-7210 (ot 4fe 787 o MiZddm] 3¥8)5.15 - 5.10 (m, 1H), 4.34 (s, ZH),

(3R -1 Bt 9 268 8b ML ot S04 35 OG5y RGNS RE 500 Lo

y}
0 2.0 (m, 2H),2.04 - 1.89 (m, 3H), 1.84 - 1.71 (m, 1H), 1.68 - 1.45 (m, 8H).

Example 18: (3R)-1-{2-Oxo0-2-{(2-phenoxyethyl)amino]ethyl}-3-{[(1-
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide

Br
o fo i
+ \/\
N 0
H

The titled compound was prepared by a procedure analogous to the method of Example 3,

i5

using (3R)-3-{[(1-phenylcycloheptyl)carbonylloxy}-1-azabicyclof{2.2.2]octane (Example
1) and 2-bromo-N-(2-phenoxyethyl)acetamide.

0 m/e 505 [M]* |
H NMR (399.826 MHz, DMSO-Dg) & 8.82 (t, 1H), 7.38 - 7.21 (m, 7H), 6.98 - 6.91 (m,
3H), 5.12 - 5.07 (m, 1H), 4.12 - 3.97 (m, 4H), 3.64 - 3.46 (m, 4H), 3.37 - 3.27 (m, 3H),



20 The titled conpound was prepared by a procedure anal ogous to the
met hod of Exanpl e 3, using

(3R) - 3-{[(‘fpﬁﬁ@ﬂl§?zéycl ohept yl ) car bonyl i oxy} - 1- azabi cyc|F&IEBRG(0E Y ne
(Exanple 1) and tert-butyl bronoacet atle. WO

2008/ 059245PCT/ GB2007/ 004350 71 me 442 [ ML+ 1EI NVR (399. 826 Mz,
DVSO-D6) 87.38 -7.30 (in, 411), 7.25 (tt, 111), 5.14 - 5.09 (m 111),

4 31 d A 1

( 3331%2,2}314)(, %mgﬁ) 111])223 ﬁzg@f,,‘ﬁ;ﬁfz %2}%@,12@9]109 31&{5 %@H),
(2 0292L1)1 18;%) -(rg7 @) 1H)L183-1.44 (AL 88y, 111), 1.69 - 1.45 (n, 911) 1. 47
S
3R -1-(Carb t 1- ph I | ohept b |1 1-
zon ab.(@é&yﬁeﬁé&%ékfu@mpmiﬂ%xﬁ-yoioé’th?ﬁ e oo e

T R Y oo o

trifluoroacetic acid (2 nL) and Ieft to stand for 3.5 hours The
sol uti on was evacorated to dryness and the residual oil 15 dissolved
in acetonitri ‘0 m.Brand tol yene (30 nL). The solution was
evaporated to pr Ogedur e repeated. The resulting oi
was dlssolved to |tr|Ie m.) and diethyl ether (80 nlL)
e : i 5 £ AR Fl-(carboxynethyl)-s-

(1- phenyl bhep angagt?o | oxy) - 1-'azoni abi cycl o[ 2. 2. 21oct ane (0. 600
g) were c N rdPion, washed with ether and dried. 20 nk
342 [ MtH CO2] 1H NNR (399.826 M1z, DMSO-06) 8 7.38 -7.29 (m 4H),
7.27 - 7.22 (m 110), 5.13 - 5.07 (m 1H), 4.26 - 4.16 (m 2El), 4.07
- 3.99 (n, 111), 3.61 -3.46 (m 411), 3.44 - 3.34 (n, 111), 2.41
-2.26 (MTheifigd cotapdlind Had Prepired Bﬂ-ﬂ-broc&t@s?analogaﬁs foithe mathdd of Bxa8dple 3,

1.69 (in, 1113? 251.68 - 1.44 (in, }
using (38)-3- {[(1—phenylcycloheptyl)carbonyl oxy}-1-azabicyclo[2.2.2]octane (Example

10 1) and 2-bromo-1-(3-fluorophenyl)ethanone,

m/e 464 [M]*

"H NMR (399.826 MHz, DMSO-Dg) § 7.85 - 7.77 (m, 2H), 7.71 - 7.59 (m, 2H) 7.40 -

7.32 (m, 4H),7.29 - 7.23 (m, 1H), 5.20 - 5.14 (m, 3H), 4.16 - 4.06 (m, 1H), 3.69 - 3.54
15 (m, 4H),3.50 - 3.37 (m, 1H),3.30 (d, 1H), 2.44 - 2.29 (m, 2H), 2.27 - 2.11 (m, 2H), 2.06

- 1.92 (m, 3H), 1.89 - 1.74 (m, 1H), 1.68 - 1.45 (m, SH).

Example 20: (3R)-1-{2-[(5-Methylisoxazol-3-yl)amino]-2-oxoethyl}-3-{{(1-
phenylcycloheptyl)earbonyljoxy}-1-azoniabicyclo]2.2.2]octane bromide

20

Br N
—
o /.
\% °

O
Ih,,



WD 2008/ 059245PCT/ GB2007/ 004350 72 Exanpl e 35:

(3R)-1-[ 2- &3 Chl oro henypet hy11- 34[ ( 1-

phenyl eycl F?éﬁ‘is{}ls??é rbonyl | oxy}- 1- azoni abi eyel o[ 2. 2. 2] J&ETAARNYWIAHe
5 The titled conpound was prepared byd2a procedure anal ogous to the
met hod of Exanple 3, using

(3R)-3-{[(1- phenyl cycl oheptyl ) car bonyl ] oxy}- 1-azabi cycl o[ 2. 2. 2] oct ane

(Exanpl e . rom)et h robe zene, . nk

101HNMVR @%B&@é’ 5\'("1‘?:3)’ %pllf?e g o ey etﬁ‘?‘?%‘{lﬁga‘?mﬁ
(in, 5H) ygid 12 cﬁ SlHdptylearbdnyl 8-dzibic 22& Stane €N,
11- 1 3. 52g?ﬁ% ﬁ( ﬁh gjﬁ H%Jtyzg d Y]Olig? % &Jell‘d)[ 6 (@x&?p 2.43
- 2. 27 (n 1) 3td-bromo (S-mﬂwhsqwolzl-m)acataw 1 82 (in, 3H) 1 78 - 1.65
(n, 111), 1.65- 1.45 (m 8H). 15 Exanpl e 36:

(3R) - 1- (2- Am no- 2- oxoet byl) - 3-{[ ( 1- phenyl cycl ohept ypear bonyl | oxy}- 1-
azoni gbi gyehg] 2q2. 21oet ane brom de To

(3R) - 3-{[1(1- phenyl cycl oheptyl ) car bonyl ] oxy} - 1-azabi cycl o[ 2. 2. 2] oct ane
( Exanpl e HNMR (199.826 Mz DMaOebordi 11c55{s 1H), T40 -Wek8 (ag d&d), 7.28 - 7.20 (m,

2- br onpa The, re i irre tor

Cenper at 67e Hth 2 Hhga st gbe?%acf?ﬁ?’af%é@ P/ AR 419t eam
of nitro S nﬁ{)p u ra
hi gh vacgel?% tB-EEEnﬁQﬂ}D?Oggl %\gggﬁSP% GBZOO?/ %4%93% (gtl rrgg’gvvlﬁ?q
aqueous &amB8H),&.2333241 (n,ndH), 268 -tIiT (dayE), IT82- hifiinj AHRA7Owel 43 (nwer e
renmoved % h a stream of nitrogen and the | ast traces renoved under

hi gh Yac to afford the titled product (42 ng). 5 me 385 [M

Example 21: (3R)-1-{2-[(6-Chloropyridazin-3-yl)amino}-2-oxeethyl}-3-{[(1-
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2}octane bromide

Br
H
O 0
Y 2N
H

The titled compound was prepared by a procedure analogous to the method of Example 3,

13

using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example
1) and 2-bromo-N-(6-chloropyridazin-3-yl)acetamide.

20 mw/e 497 (M}

"H NMR (399.826 MHz, DMSO-Ds) § 11.88 (s, 1H), 8.31 (d, 1H), 8.01 (d, 1H), 7.39 -
7.30 (m, 4H), 7.28 - 7.21 (m, 1H), 5.15 - 5.08 (m, 1H), 4.40 - 4.31 (m, 2H), 4.15 - 4.07 (m,
1H), 3.69 - 3.55 (m, 4H), 3.47 - 3.30 (m, 2H), 2.42 - 2.27 (m, 2H), 2.23 - 2.11 (mn, 2H),
2.03 - 1,86 (m, 3H), 1.82 - 1.71 (m, 1H), 1.69 - 1.43 (m, 8H).

25
Example 22: (3K)-1-{2-{(3-Fluorophenyl)amino]-2-oxoethyl}-3-{[(1-
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide



I H NVR (399.826 MHz, DvsO-D6) 5 7.93 (s, 1H), 7.71 (s, 111), 7.39 -
7.29 (m 411), 7.28 - 7.21 (m 113), 5.12 - 5.05 (m 111), 4.11 -
3.94 (in, WOs4909 (s, 21-1), 3.64 (d, 1H), 3.61 - 3.PCA/GHA07/RLBY,
3.46 -3.29 On, 113), 2.42 - 2.27 (n, gH), 2.21 - 2.10 (m 211), 2.00
- 1.83(m 313), 1.80 - 1.42 (m 1113). 10 Exanple 37:
(3R)-1-(2-0x0-2-[ (3-phenyl propyl )am nol et hy1}-3-{[ ( 1-

phenyl eyel ohept ypear bonyl ] oxy) - 1- azoni abi cycl op. 2. 2) oct ane brom de

Br-

H
O\ 0
H

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example
5 1) and 2-bromo-N-(3-fluorophenyl)acetamide.

m/e 479 [MT*

"HNMR (399.826 MHz, DMSO-Dy) 5 10.86 (s, 1H), 7.59-(d, 1H), 7.42 (dd, 15D), 7.38 -

7.28 (m, 5H), 7.26 - 7.20 (m, 1H), 7.03 - 6.95 (m, 1H), 5.17 - 5.09 (m, 1H), 4.35 - 4.23 (m,
10 2H),4.16 - 4.07 (m, 1H),3.71 - 3.57 (m, 4H), 3.49 -3.36 (m, 1H), 2.42 - 2.27 (m, 2H),

2.24-2.10 (m, 2H), 2.03 - 1.85 (m, 3H), 1.84 - 1.70 (m, 1H), 1.69 - 1.43 (m, 9H).

Example 23: (3R)-1-]2-(2-Naphthyl)ethyl]-3-{[(1-phenylcycloheptyl)carbonyl} oxy}-1-

azoniabicyclo[2.2.2]octane bromide

ot U
N

0o

15

Fta,

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example
1) and 2-(2-bromoethyl)naphthalene.

20

m/e 482 (M1



+15 The titled conmpound was prepared by a procedure anal ogous to the
met hod of Exanple 3, using

(3R) - 3- ([ (wopbesrgesycl ohept yl ) car bonyl ] oxy} - 1- azabi cyc I[TAGE200} 0935 Nne
(Exanmpl e 1) and 2-brono- N- ( 3- phenyl prgapyl ) acetam de. in/e 503 [M4
201H NMR (399.826 MHz, DMSO-D6) 8 8.60 (t, 1H), 7.37- 7.26 (m 613),
7.26- 716(m 411) 5.12 - 506(m lH) 408 398(m 4H) 3.64 -
3.47 (in, -3.28 (m. 211) I—% 2. 60
(t, 111) H?Mfl(?z‘}?@élél\(lﬂ 13211§53-D62527040 72311 (‘HTI),ZQ? 7@%91,—2}13) 3 (s

?é% 142%(3%(63%@; )hé%m%ddiﬁhenyp%%@q 1@%%%92 37 785, 3m),

phenyl eyglsohapbytn) GannDy {d, 0KY,13: 4z abitey eloal- 2.83. (71 cm)@mbzmn de
WO 2008/ 059245PCT/ GB2007/ 004350 74 The titled conpound wa

pr epar edBy <&); C ) u t 0 . oo - :NQ

(1ay 2H). B Beollir @, a4Fhk 8§ ud 88 dmt REDeThottod( EiHDrﬂGé 343L£<m
(3R {k% phenyl cycl oheptyl ) car bonyl ] oxy}-1-azabi cycl o[ 2. 2. 2] oct ane
(Exangl e % and 4-(2-bronoet hyl)-2-chl oro-1- net hoxybenzene. S me 496
[M 1H NWR (399.826 MHz, DVMsO-D5) 8 7.44 (d, 1H), 7.39 - 7.32 (m

411), 7. E&amem (IRp1- [Zatos,-MZthbMubnynéthyz] 35¢@3 -5.05 (m 1H), 3.94 -

3.81 (m 111 3.84 ‘s, 311 55 - r’g
phenylcycloheptyl)carbony oxy} l-azomablcyclo 2]octane bromide
Br-
o g A
N? o~

O
10
The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy }-1-azabicyclo[2.2.2]octane (Example
1) and 1-{2-bromoethyl)-3-methoxybenzene.

15 m/e 462 [M]"
"H NMR (399.826 MHz, DMSO-Dy) & 7.40 - 7.31 (m, 4H), 7.29 - 7.22 (m, 2H), 6.93 (s,
1H), 6.88 (d, 1H), 6.84 (dd, 1H), 5.12 - 5.06 (m, 1H), 3.97 - 3.87 (m, 1H), 3.76 (s, 3H),
3.60 - 3.40 (i, 5H), 3.26 (d, 1H), 3.14 - 3.02 (m, 1H), 3.02 - 2.85 (m, 2H), 2.44 - 2.27
(m, 2H),2.23 -2.11 (m, 2H), 2.03 - 1.83 (m, 3H), 1.78 - 1.65 (m, 1H), 1.66 - 1.43 (m,
20 9H).

Example 25: (3R)-1-]2-(5-Methyl-2-thienyl)ethyl]-3-{[(1-
phenyleycloheptyl)carbonyi}oxy}-1-azoniabicycle[2.2.2]octane bromide



111), 3 45 - 3.29 (n1 411), 3.24 (d, 111), 3.10 - 3.00 (m 111) 2.99
- 2.83 (m 2113 44- 2.28 io(m 211), 2.23 -2.13 (n1 211 04-
1.81 (m 3Y§ 31““9/2? 1.66 (m 1H), 1.66- 1.40 (m 911).F %’“@Q“
(3R) - 1-{24(3- thhyllsoxazoI-S-yI)anlmﬁ 2-oxoet hyl1}-3-([(1-

phenyl cycl ohept yl ) car bonyl ] oxyl - 1- azoni abi eyel o[ 2. 2. 2] oet ane brom de
i sa) 2-Brono-N- (3-nethylisoxazol-5-yl)acetamde O NNc"...gr

3- Met hyl i soxaz0 -ampe (2.9 g) /and potassium carbonate (9.8 g) were
suspended in or onet hane m.) at roomtenperature

2- br onpacet yl ide (6 Q) ded 20 dropw se. The m xture was

al l oned tog i i (0.3 nL) was added together with a
si'um carbonate (3 g) and the reaction
stirred f\ O/ m nutes. The reaction m xture was poured
into water (100 niL): and extracted with di chl oromethane (2 x 50 m).
The conbi ned organHc extracts were dried over Magnesium Sul fate and

t hen evaporated i n vacuo. The crude product was purifed by colum WD

il et T R

g) . using (3R)—3—{[(1 -phenylcyclobeptyl)carbonyljoxy}-1-azabicyclo[2.2.2)octane (Example

1) and 2-(2-bromoethyl)-5-methylthiophene.

m/e 452 [M]"

"H NMR (399.826 MHz, DMSO-Dg) 8 7.38 - 7.31 (m, 4H), 7.28 - 7.22 (m, 1H), 6.76 (d,

1H), 6.67 (dd, 1H), 5.10 - 5.02 (m, 1H), 3.91 - 3.82 (m, 1H), 3.52 - 3.34 (m, 5H), 3.23 (4,

1H), 3.19 - 2.98 (m, 3H), 2.40 (s, 3H), 2.38 - 2.27 {m, 2H), 2.22 - 2.13 (m, 2H), 2.03 - 1.82
0 (m, 3FD, 1.74 - 1.41 (m, 10H).

Example 26: (3R)-3-{[(1-PhenylcycloheptyDecarbonyl]oxy}-1-(2-phenylethyl)-1-

azoniabicyelo[2.2.2]octane bromide

15 The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclo[2.2.2]Joctane (Example
1} and (2-bromoethyl)benzene.

m/e 432 M]
20 'HNMR (399.826 MHz, DMSO-Dg) 5 7.39 - 7.22 (m, 10H), 5.12 - 5.06 (m, 1H), 3.94 -
3.86 (m, 1H), 3.55 - 3.46 (m, 1H), 3.42 (¢, 4H), 3.24 (d, 1H), 3.11 - 3.01 (m, 1H), 3.01 -



NVR (299.946 MHz, CDC13) 5 11.97 (s, 111), 6.16 (s, 11-1), 4.09 (s,
2,219\% 311§ Br 5 To )
(3R) - 3- { [ (YOFR8A5 dyclohept y1) car bonyll oxy} - 1- azabi cyclB{TCR08 W¢REne
(Exanmple 1) (0.1 g) in acetonitrile (6 nL.) was added

2- br omo- N- ( 3- net hyl i soxazol - 5-yOacet at ni de (Exanple 39a) (74 ng). The
reaction was stirred at roomtenperature overni ght and the

acetonitrile was renoved under reduced pressure. g?f r i?ﬂ? %@%
puri fi ed268§ (woldmi-430 261 Gnabo g Bord/ ben.aH)i 8 of Iﬁgﬁgﬁ’ #7 - 1.65 (m,
rretbanol/ h (10:90) to afford the titled conpound (75
m&%&é%ﬁ%ﬁ"ﬂf@mﬁ@(zgg. 947 Mz, DMBO-D6) 87.41 -7.29 (in,
411) 7.29 - 7.20 (m 1H), 6.16 (s, 1H, 5.16 - 5.07 (n,111), 4.29

(d, 111) Exémg& id, fﬂﬁ 5[(1?‘~Pia&1ylébmﬂﬂae(:ﬂ?’l)cﬂr]ﬁnyl}o:@&l—{lq352 (m 4H), 3.45

-3.34 1 2.04 - 1.43
(m 1411thﬂuoromethyl)phenyl] ethyl} -1- azomablcyc?oétz 2.2 oc%ane bromuw

Br-

I’ll.

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1 -azabicyclo[2.2.2]octane (Example
10 1) and 1-(2-bromoethyl)-3-(trifluoromethyl)benzene.

m/e 500 [M]"
H NMR (399.826 MHz, DMS0-Dg) § 7.75 (s, 1H), 7.68 - 7.57 (1, 3H), 7.40 - 7.31 (m,
4H), 7.28 - 7.22 (m, 1H), 5.13 - 5.08 (m, 1H), 3.95 - 3.86 (m, 1H), 3.56 - 3.39 (m, SH),

s 3.26(d, 1H), 3.18 - 3.00 (m, 3H), 2.4 - 2.28 (m, 2H), 2.22 - 2.13 (m, 2H), 2.05 - 1.82 (m,
3H), 1.79 - 1.67 (m, 1H), 1.66 - 1.43 (m, 9H).

Example 28: (3R)-1-[2-(1,3-Benzodioxol-5-yDethyl]-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide

Br
0O
O
H

20



Preparation of Conparative Exanples 1 - 9 referred to in Table 3 20
Conpar ative Exanple 1: (3R)-1-Azabicyclo[2.2.21oet-3-y1 1-

phenyl eycl wpepis@ndar boxyl ate WO 2008/ 059245PCT/ GB200 FCOGB8E/09650 To
met hyl 1-phenyl cycl opent anecar boxyl at& (1 8 g) and

(R -quinuclidin-3-0l (1.1 g) in toluene (100 nL) was added sodi um
hydride (100 ng, 80%in oil). The m xture was heated to reflux in a
Dean and_St ar k appaw_g{)us for 20 hours. The reactiqgn m xture was, 5

al | owed tB° Hifs) coppo %@F@%@dam Rroggiiyre analogoys o dhejmgthodf Fagmplent

resul tingso | d
T R L A e R R T o
cont ai ni hgand%-Ertrembathylil 3ebeheodidfods.d titl ed conpound as a solid (1.2
g). to me 300 [ M+Hr NMR (399.826 Mz, DMBO) 8 7.29 - 7.39 (m 4H),
7.20- 7.27 (in, 111), 4.55 - 4.62 (m 1H), 2.98 (dad, 111), 2.41 -
2.68 (in, 4 2.19 - 2.26 (in, 1H, 1.14- 1.90 (n, 13H.

Corrpa% at }n\//ee*@hﬂpl e 2.

(3R) - 1- I\/EHm&%[&zﬁmgww@mem%7)3:1a(rni;qmyl7]wy} 24 ¢m, 1H), 6.92 (d,

15azoni abi_cycl o ctane iodide The titled con‘gound was E)r epar ed

bz otk s (En@e@%ﬁ@qmw%@%ds & @%mm HoBis (o

3R -1-a i 0 t e I
(Compar at 205550 @ B o 2 Wi BRAE S S RIS T % 2R o,
2008/ 05921459@5/ m&zam%mﬂﬁ (m,mz.s@ma@@nmm 1.850656, B),- 7. 42
(m 411) 23 - 7.30 (m IH), 4.95 - 5.01 (m 1H), 3.80 (ddd, 1H),
3.14 13, 11§4c|1n44§m) 9H2 94 (s, 3H), 2.56 - 2.64 (m 2H), 2.09 - 2.15
(m 111) 1.78 -2.02 (m 4H), 1.63 - 1.75 (m 511), 1.49- 1.59 (m

(5 - 3. CBORARRY BubA IS nophenyetli3-(igt-

phenylcycloheptyl}carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide

Br-

CN
O +’\/©/
N

O

X,

15

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylicycloheptyl)carbonyljoxy}-1-azabicyclof2.2.2]Joctane (Example
1) and 4-(2-bromoethyl)benzonitrile.

20 mie457 M]
H NMR (399.826 MHz, DMSO-Dy) & 7.85 (dd, 2H), 7.54 (d, 2H), 7.39 - 7.31 (m, 4H),
7.25 (td, 1H), 5.12 - 5.07 (m, 1H), 3.92 - 3.85 (m, 1H), 3.52 - 3.37 (m, 5H), 3.23 (d, 1H),
3.14 - 3.00 (m, 3H), 2.42 - 2.27 (m, 2H), 2.21 - 2.13 (m, 2H), 2.03 - 1.85 (m, 3H), 1.76 -

1.65 (m, 1H), 1.65 - 1.46 (m, 9H).
25 .

Example 30: (3K)-1-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-{[(1-
phenyleycloheptyl)carbonyljoxy}-1-azoniabieyelo{2.2.2]octane bromide



phenyl eycl opent yl ) car bonyl ] oxy}- 1-azoni abi cycl o [2.2.2] octane

brom de Br The titled conpound was prepared by a procedure

anal ogous WO 2008859248 hod of Exanple 3, i0 using PCT/GB2007/004350
(3R) - 1-azabicyclo[ 2. 2. 2] oct-3-y1 1-phgnyl cycl opent anecar boxyl at e
(Conparative Exanple 1) and 2-bronp-N pyrazin-2-ylacetarrxide. |nk
435 [M. NWR (399.826 Mz, DVMsO) 6 11.36 (s, 1H), 9.28 (s, 1H), 8.45
- 850 (m 211), 7.22 is-7.43 (m 5H), 5.03 - 5.10 (m 111), 4.29 -
4.36 (m 2H), 4.04 - 4.14 (m 111), 3.56 -3.72 (in, 4H), 3.42 -3.54
(in, 1H), 2.56,-_2.70 : 2.25 (m 111), 1.57 - 2.03 (m
101-1). . ; IR) - 1- Azabi cycl o[ 2. 2. 2l oct - 3-y1
1- 20 phenyl cy exanecar boxj WD 2008/ 059245PCT/ GB2007/ 004350

met hod of ] -
1- phenyl ¢ ec pd (R)- quinuclidin-3-o0l. 5 me 314

[ MtHr | HNVR f , DMBO) 8 7.42 - 7.31 (in, 4H), 7.27 - 7.22
(m 111), 4.68 -4, (m 111), 3.01 (ddd, 111), 2.68 -2.35 (m 611),
1.82 - 1.16 (m 1411). Conpar ati ve Exanple 5:

(3R) - 1- Met hyl - 3-{[ (1- phenyl eyel ohexyl ) car bonyl ] oxy} - 1-

t oazoni aBheyiiedfomur] ves praparedbli alprocddves matdgeuls todimpoethod eflsxampdpar ed

lt?sll ﬁg pE g(l%e{jg_ E:QQ 2#5@&6 OUS§§§0 ﬁ/&)(ca%mg}i]oicy }-| G}E}faéﬁo [‘\{ S 2']:'Xc?ane (ﬁxan’xple

phEngggy%&w@%a{o%yw1@;1@01(1@51&@@(@3) -¥igndxanmpl e 4) and iodomet hane.
I n

m/e 501 fM]"

'H NMR (399.826 MHz, DMSO-Dg) § 7.95 - 7.85 (m, 4H), 7.38 - 7.31 (m, 4H), 7.28 -

7.22 (m, 1H), 5.08 - 5.02 (m, 1H), 4.01 - 3.91 (m, 3H), 3.56 - 3.37 (m, 5H), 3.30 - 3.27 (i,
10 1H), 3.23 - 3.13 (m, 1H), 2.45 - 2.27 (m, 2H), 2.26 - 2.12 (m, 2H), 2.01 - 1.81 (m, 3H),

1.75 - 1.41 (m, 10H).

Example 31: (3R)-1-{2-[(6-Chloropyrazin-2-yl)amino]-2-oxoethyl}-3-{{{1-
phenyleycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide

15

Br-

A

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclo[2.2.2Joctane (Example
1) and 2-bromo-N-(6-chloropyrazin-2-yl)acetamide,

20

m/e 497 [MJ"



1HNMR (399.826 MHz, DMSO) 37.33 -7.44 (m 411), 7.24- 7.30 (m 1H),
5.00 - 5.07 (m 1H), 3.82 (ddd, 1H), 3.11 -3.43 (m 511), 2.94 (s,

3H), 2.32 wWo0uBs9245 2H), 2.11 - zo2.17 (m 111), 1.22-PCT/GEBRO7HN4350
1211). Conparative Exanple 6: 69 :

(3R) - 1-12-0x0- 2- (pyrazi n-2-yl am no) et hy11- 34[ ( 1-

phenyl eyel ohexypear bonyl ] oxy} - 1- azoni abi eyel o[ 2. 2. 2] oet ane brom de

WO 2008/ 059245PCT/ (B2007/ 004350 79 The titled conpound was ’Prepar ed
by a proc%‘&{M%(?a‘%%’aﬁ%ééH@ RSO gl K8 ds.dH) BBcEehis) 86&5@@) 38-731

(:ésarp;r g@ ?b?[%g%ﬁ%‘] 333 oorj?o(%ﬁzr azi ripge@( ac ’t am d&éb?éﬁégl)mg

DC | HNVR3. 693937&%41%!3 42@@@}1)8241 377 (ns,zﬂ.)tu 2492279 (fos2H)1 BI04 -8. 8$‘tm',
8.51 (m 2H), &411)722- .30 (n, 1H), 5.07 - 5

(m 1H), 3H)3£54(31712(M)1H)=41 146 @y, Fn, 1H), 3.56 - 3.72 (m 4H),

3.44 5 3.56 (m 111), 2.34 - 2.45 (m 211), 2.22 (s, 1H), 1.21 -

i02.02 ( . I ahl ' A_f[(1

(3R) - 1- A!zﬂggmégeel# of)@qgﬁ(i)g% -%%@ﬁ%gﬁé?%?g%%lgfhgﬁe3e t(looxyl ate |sa)
1- Pheny| phaiydeyctohrptyl)caitbonyl] dxlybd-azomipbiepelo 222 petepabmanily a procedure
anal ogous to the nethod of Exanple |a) using cyclooctanone (5.04 Q)
to afford the required conpound (8.5 g). 201 H NVR (299. 946 WMHz,
CDC13) 8 7.56 .47 (@1 211) 7.39 - 7.31 (in, 2H), 7.29 - 7.20 (m
111), 2.13 - E1) ) CI65 (m 411), 1.64- 1.46 (in,
711). b) 1-

1,

10 The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{{(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo][2.2.2]octane (Example
1) and 1-[1-(bromomethyl)eyclopropyl]-4-chlorobenzene.

m/e 492 [M]*

15 "HNMR (399.826 MHz, DMSO-Ds) 5 7.49 (dd, 2H), 7.42 (dd, 2H), 7.39 - 7.33 (m, 2H),
7.29 - 7.23 (m, 3H), 4.98 - 4.93 (m, 1H), 3.80 (d, 11I), 3.64 (ddd, 1H), 3.56 (d, 1H), 3.34 -
3.23 (m, 2H), 3.22 - 3.07 (m, 2H), 2.94 - 2.81 (m, 2H), 2.37 - 2.27 (m, 2H), 2.17 (s, 1ED),
2.05 (s, 1H), 1.96 - 1.86 (m, 1H), 1.85 - 1.77 (m, 1H), 1.77 - 1.64 (m, 1H), 1.65 - 1.37 (m,

8H), 135 - 1.21 (m, 1H), 1.16 - 1.06 (m, 2H), 1.06 - 0.99 (m, 1H), 0.99 - 0.92 (m, 1H).
20

LExample 33: (3R)-1-{2-[(5-Methylpyrazin-2-yl)amino]-2-oxeethyl}-3-{[(1-
phenylcycloheptyl)carbonylloxy}-1-azoniabicyclo[2.2,2]octane bromide



WO 2008/ 059245PCT# GB2007/ 004350 80 The titled conpound was prepared
by a procedure anal ogous to the nethod of Exanple |b) using

1- phenyl cywiocoestieayas ( Conparati ve Exanple 7a) (8.5 Q) (RETAHBAOITAOEIIE
required 5 conpound (12 g crude materjeal ). 1HNVR (299. 946 MHz, CDCb)
5 7.44- 7.38 (m 2E1), 7.38 -7.30 (in, 211), 7.25 -7.20 (m 111),
2.95 (s, 3H), 2.10 (dd, 211), 1.96 (dd, 2H), 1.82- 1.36 (m 1011).
toc) 1-Phenyl cyelooct carboxylic acid The subtitled conmpound was
prepared by t pt hod~ of Exanple |c using

1- nmet hoxy- 1ph ycl ooct ane (Exanple 2(b)) (8 g) to afford the

required & 619, 1HNWR 9.946 MHz, CDC13) 5 7.40 (d, 2H)
3 (UN_1T5), dd, 211), 2.18 (dd, 2H), 1.72-

v hQLng%h;ﬁz!gy | ooct anecar boxyl ate WO
/ 0043 81 yl cycl ooct anecar boxyl i ¢ acid

7.32 (t,

(Exanpl e 2(c)) (1.ﬁ g) was refluxed in nethanol (150 mL) and
concentrated hydrochloric acid (10 nL) for 48 hours. The sol vent was
evaporated and the resi due was dissolved in ether (100 nL) which was

washed wiThé tithes eompund es preparegby & prcedtirsadlogmibiodke beihed of 8004 3.

Sub- ¢t 1 B GG PRy o ke SRR T R Sl Gr d R el cfarmge
57.43 -7-1i§nd(i-&onﬁfﬁ{s%e@%ﬁf@azi@t%ua@etﬁﬁda 2.31 (in, 2H), 2.24 - 2.07
(m 2H), 1.71 - 1.39 (m 1). 1

5

m/e 477 [M]*
'H NMR (399.826 MHz, DMSO-D¢) 8 11.28 (s, 1H), 9.15 (s, 1H), 8.36 (d, 1H), 7.38 - 7.31
(m, 4H), 7.27 - 7.22 (m, 1H), 5.16 - 5.08 (m, 1H), 4.31 (s, 2H), 4.16 - 4.08 (m, 1H), 3.69 -
3.55 (m, 4H), 3.46 - 3.27 (m, 2H), 2.48 (s, 3H), 2.42 - 2.29 (m, 2H), 2.23 - 2.11 (m, 2H),

10 2.03-1.87 (m, 3H), 1.83 - 1.72 (m, 1H), 1.70 - 1.45 (m, SH).

Example 34: (3R)-1-(Carboxymethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane bromide
15 a) (3R)-1-(2-tert-Butoxy-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy }-1-

azoniabicyclo[2.2.2]octane

Br-
o /., O
NW\'<
O 0
H

20 The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2]octane (Example

1) and ferf-buty! bromoacetate.



Conpar at kve Exanple 7:

(3R) - 1- Azabi cycl o[ 2. 2. 2] oet - 3-yl 1phenyl eyel ooct anecar boxyl ate 15 The
titled conpyounes/oaeds prepared by a procedure anal ogous tPETIGRROGTENIESY
of Conparative Exanple 1, using nethyjt 1- phenyl cycl ooctyl carboxyl ate
(Conparative Exanple 7(d)) and (R)-quinuclidin-3-o0l. nfe 342 [ M+tH] +
20 1H NMR (399.826 MHz, DMBO) 5 7.17 - 7.39 (m 5H), 4.71 -4.77 (m
H), 3.12 (ddd, 111), 2.14 - 2.86 (m 10H), 1.06- 1.93 (m 14H). WO
2008/ 059245PCT/ GB2007/ 004350 82 Conparative Example 8:

(3R) -1- N%}/QXA (1- phenykycl ooct ypear bonyl | oxy} - 1-

azoni abi cycl o 2{ .2loctane iodide 5 The titled conpound was prepared
by a procggmvir M%QMHS IHRISTHB, ) EEL. $8007. 96 (niommar.as (1 e Hipcupl £0%¢m,
using (31?)-1- azabl cycl oé}Z 2.2]oct-3-yl1- henél cycl ooctyl car boxyl at e
( Conpar atl éﬁx@wﬁﬂb‘*ﬂﬂ( ndi b T)néﬂﬂélnel £135867Xm+41p 388mpadddi. ve

Eﬁgg:{y ‘@/’IQ);L2 0(52%92% ﬁgy %i(né’zz?}}?ﬁgl eygﬁg%’zylg é] ictlgi‘]r}e(%rgﬂi de

15 The t|1t619eq @q@gmdm@ gepared by a procedure anal ogous to the
met hod of Exanple 3, using

(3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl | - phenyl cycl ooet yl ear boxyl at e

o5 SR eI SR SR s st 0. 1 477
azoniabicyclo[2.2.2]octane bromide
Br

/\”/OH

O

O
Ilr,, O
E =z
+

(3R)-1-(2-tert-Butoxy-2-oxoethyl)-3-{ [(1-phenylcycloheptyl)carbonyiloxy}-1-
azoniabicyclo]2.2.2]octane (0.950 g) was dissolved in friflnoroacetic acid (2 mL) and left
to stand for 3.5 hours. The solution was evaporated to dryness and the residual oil

15 dissolved in acetonifrile (30 mL) and toluene (30 mL). The solution was evaporated to
dryness and the procedure repeated. The resulting oil was dissolved in acetonitrile (30
mL) and diethyl ether (80 ml) added. The resulting crystals of (R)-1-(carboxymethyl)-3-
(1-phenylcycloheptanecarbonyloxy)-1-azoniabicyclo[2.2.2]octane (0.600 g) were collected
by filtration, washed with ether and dried.

20
m/e 342 [M+H-CO,]"
"H NMR (399.826 MHz, DMSO-Dj) & 7.38 - 7.29 (m, 4H), 7.27 - 7.22 (m, 1H), 5.13 -
5.07 (m, 1H), 4.26 - 4.16 (m, 2H), 4.07 - 3.99 (m, 1H), 3.61 - 3.46 (m, 4t1), 3.44 - 3,34 (m,
1H), 2.41 - 2.26 (m, 2H), 2.21 - 2.10 (m, 2H), 2.02 - 1.83 (m, 3H), 1.81 - 1.69 (m, 1H),

25 1.68 - 1.44 (m, S10).



Phar macol ogi cal Anal ysis M Receptor Activity Assay The affinity
(pl Cso) of compounds to the M3 receptor was determ ned by conpetition
bi ndi ng of waHDMg/MeHAy|l scopol am ne (NVS) to CHO Kl ( ChiB{EyeB20Riioeisp
Ovary) cell 5 nenbranes expressing thg human nuscarini c acetyl choline
MB receptor (M3-ACh) in a scintillation proximty assay (SPA) format.
SPA beads were precoated with nenbranes and then incubated at 2ng of

beads perExwiiple 39: (hR)M {1 (B EChiokbpltnyDéthons-gf1-t he corrpounds of the
i nventio

| Ay at 0.2nM_half Kd ig peri
det er ni né%-ewﬁ eaty ﬁll{o&ﬁg?’a’r}tl)‘a’&ﬁﬁbéfé’ﬁlaiz %?ﬁp SE VePES pH
7.4 containing 5 mM MgCl2). The assay was conducted in a final volune
of 200 ILL, in the presence of 1% (v/v) dinethyl sul phoxide (DVSO).
Tot al bi ndi ng | NMBrwas determined in the absence of conpeting
conmpound and peci fic bi ndiRpof [31-1] 1\ I M5 was determined in
t he presence & el pl ates were incubated for 16 hours
15 at room- ead on Walla M crobetamusing a
nor mal i sef ined as the negative logarithm
of the cohge onpound required for 50% reduction in
specific CH}-/VMS bgnding, was determ ned Table 1 shows the plCso
figures for sone répresentative Exanples. Table 1 Conmpound of
Exanple No. plCso 1 10.2 2 8.5 3 10.3 4 10.2 10

5 The titled compound was prepared by a procedure analogous to the method of Example 3,

using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclo{2.2.2]octane (Example
1) and 1-(2-bromoethyl)-3-chlorobenzene.

m/e 466 [M]"

10 'HNMR (399.826 MHz, DMSO-Dg) § 7.47 - 7.43 (m, 1H), 7.41 - 7.32 (m, 5H), 7.30 -
7.22 (m, 3H), 5.12 - 5.06 (m, 1H), 3.92 - 3.83 (m, 1H), 3.52 - 3.35 (m, 5H), 3.23 (d, 1H),
3.10 - 2.90 (m, 3H), 2.43 - 2.27 (m, 3H), 2.22 - 2.14 (m, 2H), 2.04 - 1.82 (m, 3H), 1.78 -
1.65 (m, 1H), 1.65 - 1.45 (m, SH).

15 Example 36: (3R)-1-(2-Amino-2-oxoethyl)-3-{](1-phenylcycloheptyl)carbonyl]oxy}-1-

azoniabicyclof2.2.2]octane bromide

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example 1)
20 (0.05 g) in acetonitrile (1 mL) was added 2-bromoacetamide (0.021 g). The reaction was
stirred at room temperature for 2 days and the acetonitrile was removed with a stream of

nitrogen. The solid was washed with ethyl acetate and put under a high vactum then



8.5 16 10.1 WD 2008/ 059245PCT/ GB2007/ 004350 84 Table 2 gives 1050
strengths for the conpounds of the exanples. Table 2 Exanpl e No.
bi ndi ng | C¥8 28252 No. MB binding | Cso Exanpl e No.  PCT/GB2007/004350

10

15

20

25

73

stirred with aqueous ammonia (33%, 1 mL) for two days. The ammonia and water were
removed with a stream of nitrogen and the last traces removed under high vacuum to

afford the titled product (42 mg).

m/e 385 [M]"

'H NMR (399.826 MHz, DMSO-Dg) & 7.93 (s, 1H), 7.71 (s, 1H), 7.39 - 7.29 (m, 4H),
7.28 -7.21 (m, 1H), 5.12 - 505 (m, 1H), 4.11-3.94 (m, 1H), 4.00 (s, 2H), 3.64 (d, 1H),
3.61 - 3.47 (m, 2H), 3.46 - 3.29 (m, 1H), 2.42-2.27 (m, 2H), 2.21 - 2.10 (m, 2H), 2.00 -
1.83 (m, 3H), 1.80 - 1.42 (m, 11H).

Example 37: (3R)-1-{2-Oxo-2-[(3-phenylpropyl)amino]ethyl}-3-{{(1-
phenylcycloheptyl)earbonyl]oxy}-1-azoniabicyclof2.2.2]octane bromide

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]Joctane (Example
1’} and 2-bromo-N-(3-phenylpropyl)acetamide.

m/e 503 [M]"

"H NMR (399.826 MHz, DMS0-Dg) § 8.60 (t, 1H), 7.37 - 7.26 (m, 6H), 7.26 - 7.16 (m,
4H), 5.12 - 5.06 (m, 1H), 4.08 - 3.98 (m, 4H), 3.64 - 3.47 (m, SH), 3.38 - 3.28 (m, 2H),
3.14 (d, 1H), 3.11 (d, 1H), 2.60 (t, 1H), 2.41 - 2.25 (m, 2H), 2.20 - 2.10 (m, 2H), 2.00 -
1.83 {m, 3H), 1.73 (quintet, 2H), 1.67 - 1.43 (m, 8H).

Example 38: (3R)-1-{2-(3-Chloro-4-methoxyphenyl)ethyl]-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2Joctane bromide
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The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonylloxy }-1-azabicyclo[2.2. 2 Joctane (Example
1) and 4-(2-bromoethyl)-2-chloro-1-methoxybenzene.

m/e 496 [M]*

'HNMR (399.826 MHz, DMSO-Dg) § 7.4 (d, 1H), 7.39 - 7.32 (m, 4H), 7.28 - 7.23 (m,
2H), 7.13 (d, 1H), 5.13 - 5.05 (m, 1H), 3.94 - 3.81 (m, 1H), 3.84 (s, 3H), 3.5 - 3.45 (m,
1H), 3.45 - 3.29 (m, 4H), 3.24 (d, 1H), 3.10 - 3.00 (m, 1H), 2.99 - 2.83 (in, 2H), 2.44 - 2.28
(m, 2H), 2.23 - 2.13 (m, 2H), 2.04 - 1.81 (m, 3H), 1.77 - 1.66 (m, 1H), 1.66 - 1.40 (m, 9E).

Example 39: (3R)-1-{2—[(3-Methylisoxazol-s-yl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide

a) 2-Bromo-N-(3-methylisoxazol-5-yl)acetamide

O g
O H/K/Br

3-Methylisoxazol-5-amine (2.9 g) and potassitm carbonate (9.8 g) were suspended in
dichloromethane (100 mL) at room temperature 2-brormoacetyl bromide (6 g) was added
dropwise. The mixture was allowed to stir overnight. Water (0.3 mL) was added together
with a further quantity of potassium carbonate (3 g) and the reaction stirred for a further 30
minutes, The reaction mixture was poured into water (100 ml) and extracted with
dichloromethane (2 x 50 mL). The combined organic extracts were dried over Magnesium

Sulfate and then evaporated in vacuo. The crude product was purifed by column
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chromatography on silica eluting with ethy! actetate / isohexane (50:50) to give sub-titled
compound (4.8 g).

'H NMR (299.946 MHz, CDC) § 11.97 (s, 1H), 6.16 (s, 1H), 4.09 (s, 2H), 2.19 (s, 3H).

Br
H
O N+ N O\
O, 3 /
H

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo{2.2.2]octane (Example 1)
(0.1 g) in acetonitrile (2 mL) was added 2-bromo-N-(3-methylisoxazol-5-yl)acetamide
(Example 39a) (74 mg). The reaction was stirred at room temperature overnight and the
acetonitrile was removed under reduced pressure. The residue was p_uriﬁed by column
chromatography on silica eluting with methanol/dichloromethane (10:90) to afford the

titled compound (75 mg).

m/e 466 [M]*

"H NMR (299.947 MHz, DMSO-Dg) 5 7.41 - 7.29 (m, 4H), 7.29 - 7.20 (m, 1H), 6.16 (s,
1H), 5.16 - 5.07 (m, 1H), 4.29 (d, 1H), 4.23 (d, 1H), 4.13 - 4.04 (m, 1H), 3.68 - 3.52 (m,
4H), 3.45 -3.34 (m, 2H), 2.42 - 2.27 (m, 2H), 2.24 - 2.10 (m, 4H), 2.04 - 1.43 (m, 14H).

Preparation of Comparative Examples 1 - 9 referred to in Table 3

Comparative Example 1: (3R)-1-Azabicyclo[2.2.2]oct-3-yI 1-
phenyleyclopentanecarboxylate
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To methyl 1-phenylcyclopentanecarboxylate (1.8 g) and (R)-quinuclidin-3-ol (1.1 g) in
toluene (100 mL) was added sodium hydride (100 mg, 80% in oil), The mixture was
heated to reflux in a Dean and Stark apparatus for 20 hours. The reaction mixture was

allowed to cool to room temperature and water (125 mL) added. The resulting organic

layer was separated, dried (MgSOs) and evaporated to an oil which was purified on silica

- eluting with ethyl acetate containing 2% triethylamine to afford titled compound as a solid

(1.2 g).

m/e 300 [M+H]" .
'H NMR (399.826 MHz, DMSOQ) 8 7.29 - 7.39 (m, 4H), 7.20 - 7.27 (m, 1H),4.55 - 4.62
(m, 1H),2.98 (ddd, 1H), 241 - 2.68 (m, 4H), 2.19 - 2.26 (m, 1H), 1.14 - 1.90 (m, 13H).

Comparative Example 2: (3R)-1-Methyl-3-{[(1-phenylcyclopentylcarbonyl}oxy}-1-

azoniabicyclo[2.2.2]octane iodide

Ifh,

The titled compound was prepared by a procedure analogous to the method of Example 2,
using (3R)-1-azabicyclof2.2.2]oct-3-yl 1-phenylcyclopentanecarboxylate (Comparative

Example 1) and iodomethane,

m/e 314 [M]"
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'1{ NMR (399.826 MHz, DMSO0) § 7.31 - 7.42 (m, 4H), 7.23 - 7.30 (m, 1H), 4.95 - 5.01
(m, 1H), 3.80 (ddd, 1H), 3.14 - 3.43 (m, SH), 2.94 (s, 3H), 2.56 - 2.64 (m, 2H), 2.09 -
2.15 (m, 1H), 1.78 - 2.02 (m, 4E), 1.63 - 1.75 (m, SH), 1.49 - 1.59 (m, 1H).

Comparative Example 3: (3R)-1-[2-Oxo-2-(pyrazin-2-ylamino)ethyl}-3-{[(1-
phenylcyclopentyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide

Bt

AT

I.,

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3.R)-1-azabicyclo[2.2.2]oct-3-y] 1-phenylcyclopentanecarboxylate (Comparative

Example 1) and 2-bromo-N-pyrazin-2-ylacetamide.

m/e 435 [M]"

"H NMR (399.826 MHz, DMSO) 5 11.36 (s, 1H),9.28 (s, 1H), 8.45 - 8.50 (m, 2H), 7.22
- 7.43 (m, 5H),5.03-5.10 (m, 1H),4.29 -4.36 (m, 2H), 4.04 - 4.14 (m, 1H), 3.56 - 3.72
(m, 4H), 3.42 - 3.54 (m, 1H), 2.56 -2.70 (m, 2H),2.16 - 2.25 (m, 1H), 1.57 -2.03 (m,
10H),

Comparative Example 4: (3R)-1-Azabicyclo[2.2.2]oct-3-y1 1-
phenylcyclohexanecarboxylate

L,
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The titled compound was prepared by a procedure analogous to the method of
Comparative Example 1, using methy! 1-phenylcyclohexanecarboxylate and (R)-

quinuclidin-3-ol.

s m/e 314 [M+H]T"
'H NMR (399.826 MHz, DMSO) 8 7.42 - 7.31 (m, 4H), 7.27 - 7.22 (m, 1H), 4.68 - 4.62
(m, 1H), 3.01 (ddd, 1H), 2.68 - 2.35 (m, 6H), 1.82 - 1,16 (m, 145D,

Comparative Example 5: (3R)-1-Methyl-3-{[(1-phenylcyclohexyl)carbonyl]oxy}-1-

10  azoniabicyclo{2.2.2]octane iodide

The titled compound was prepared by a procedure analogous to the method of
Comparative Example 2, using (3R)-1-azabicyclo[2.2.2]oct-3-yl 1-

15 phenylcyclohexanecarboxylate (Comparative Exampie 4) and iodomethane.

m/e 328 [M]*

"H NMR (399.826 MHz, DMSO) 8 7.33 - 7.44 (m, 4H), 7.24 - 7.30 (m, 1H), 5.00 - 5.07

(m, 1H), 3.82 (ddd, 1H), 3.11 - 3.43 (m, SH), 2.94 (s, 3H), 2.32 - 2.45 (m, 2H), 2.11 -
0 217 (m, 1), 1.22 - 1.97 (m, 12H).

Comparative Example 6: (3R)-1-[2-Oxo-2-(pyrazin-2-ylamino)ethyl]-3-{[(1-
phenyleyclohexylcarbonyl]oxy}-1-azoniabicyclof2.2.2)octane bromide



Hi 14 -H 28 +-H MB Bi ndi Rg | CsoCnM "+++"; 1 Cso 2-10nM " ++";
IC50> 1 OnM "+"; NT-Not Tested. 5 One feature of the conpounds of the
present irnwentls®av2HE that they conprise a cycl oheptyl MPCRER2E7/00430Q) .
As shown in Table 3, the incorporatiofp of a cycloheptyl ring in the
conmpounds of the present invention gives the conpounds significantly
hi gher pl C50 M3 activities than otherw se identical conpounds
conprising cyclepentylBfC5), cyclohexyl i0o(C6) or cyclooctyl (C8)
rings. WO 200 9245PCT/ GB2007/ 004350 85 Table 3 - M3_pl C50 data
for representa | es ggcordina to the invention (C7) and

conpar at i e M upentyl (C5), cyclohexyl (C6) and
i)
N

cycl ooct
The titled compound was prepared by a procedure analogous to the method of Example 3,

using (3R)-1-azabicyclo[2.2.2]oct-3-y1 1-phenylcyclohexanecarboxylate (Comparative
Example 4) and 2-bromo-N-pyrazin-2-ylacetamide.

m/e 449 M]"

"HNMR (399.826 MHz, DMSO0) § 11.37 (s, 1H), 9.27 (s, 1H), 8.44 - 8.51 (m, 2H), 7.33

- 746 (m, 4H),7.22 -7.30 (m, 1H), 5.07-5.17 (m, 1), 4.34 (s, 2H), 4.08 - 4.17 (m,

1H), 3.56 - 3.72 (m, 4H), 3.44 - 3.56 (m, 1HD), 2.34 - 2.45 (m, 2H), 2.22 (s, 1H), 1.21 -
o 2.02(m, 12H).

Comparative Example 7: (3R)-1-Azabicyclo]2.2.2]oct-3-y1 1-

phenyleyclooctanecarboxylate

15 a) {-Phenylcyclooctanol

OH

The titled compound was prepared by a procedure analogous to the method of Example 1a)

using cyclooctanone (5.04 g) to afford the required compound (8.5 g).

2 'HNMR (299.946 MHz, CDCly) § 7.56 - 7.47 (m, 2H), 7.39 - 7.31 (m, 2H), 7.29 - 7.20
(m, 1H), 2.13 - 1.82 (m, 4H), 1.83 - 1.65 (m, 4H), 1.64 - 1.46 (m, 7H).

b) 1-Methoxy-1-phenylcyclooctane



pl Cso of cycl oheptyl (C7) conpound pl C50 of conmparative conpounds
containing a cyclopentyl (C5), cyclohexyl (C6) or cyclooctyl (C8)
ring in pl®oeoesiosgas| oheptyl (C7) C7 C5 C6 C8 10. 2 ( Ex.PCHYGRRIF/QWESAD
Ex. 1) 8.9 (Comp Ex. 4) 9.1 (Conp Ex.8%¥) 8.5 (Ex. 2) 7.4 (Conp Ex. 2)
7.3 (Conp Ex. 5) 7.4 (Conmp Ex. 8) 10.1 (Ex. 16) 9.5 (Conp Ex. 3) 9.7
(Conmp Ex. 6) 9.5 (Conp Ex. 9) Measurenent of Plasma Protein Binding
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The titled compound was prepared by a procedure analogous to the method of Example 1b)
using 1-phenyleyclooctanol (Comparative Example 7a) (8.5 g) to afford the required

5 compound (12 g crude material).

'Y NMR (299.946 MHz, CDCl3) § 7.4 - 7.38 (m, 2H), 7.38 - 7.30 (m, 2H), 7.25 - 7.20
(m, 1H),2.95 (s, 3H), 2.10 (dd, 2ED), 1.96 (ad, 2H), 1.82 - 1.36 (m, 10H),

10 ¢} l-Phenylcyclooctanecarboxylic acid

O
OH

The subtitled compound was prepared by the method of Example 1c¢ using 1-methoxy-1-
phenylcyclooctane (Example 2(b)) (8 g) to afford the required compound (1.6 g).

15
H NMR (299.946 MHz, CDCl3) 3 7.40 (d, 2H), 7.32 (t, 2H), 7.23 (t, 1H), 2.38 (dd, 2H),
2.18 (dd, 2H), 1.72 - 1.34 (m, 10H).

d) Methyl 1-phenylcyclooctanecarboxylate

20



The extent of plasma protein binding was determ ned via equilibrium
di al ysis of a conpound between human plasma and aqueous buffer at 37C
and det er nWRaP¥0a°243 the 10 concentration of conpound P&T{HENESH
and buffer by HPLC-MS/M5. Method Dial8isis cells (nol ecul ar wei ght
cut-of f 5000) were prepared by rinsing with water foll owed by soaking
in the dialysis buffer for a mininumof 1 hour. The dialysis buffer

15 was isoto huf f ered saline pH 7.4. Stock solutions of conpound
i n di net hyl SI de were prepared at a concentration of 0.5nM
()

an pl asma was obtai ned from vol unt eers. The stock

DVSO sol uti o a gonmpound was added to the plasma at a ratio of 10
idof 20 gach mM of plasma. This gave a 1% DVSO i n pl asna
sol ution eack conmpound at a concentration of 5 p,M D alysis

cells wer en prepared and one half of the cell filled with 750 111

of dialysis buffer and the other half of the cell with 7500 of plasma
sol ut i onldtheadeysinoqtancarhoxy deagit Eramels Aew (lek) wamﬂ@xederamﬂlaaﬂdm

pl aced i ncub 37C.. . The s we t rotated for

o nd BBt h”%‘i?%F‘BP%lﬁél&m@@f%ggé‘PB‘%ggﬁ% 33907/ 004350
86 After e@%utdtdd%a&wma@&waslmmvbm Mrf €00 ﬁﬁmhﬁﬁ v%ﬁ’@sﬁe@%thﬁﬁat&nd

added to LC vials along with 100 ttl | asha (sanple in 6-fold

d:j |O|u2I éd pl C@sgb)) sattlmt@dm@umblmbmﬁé (g @bbmu Ttpﬂ (éQO iv;xé#)fdueé r&Msém)a}md
to HPL 5
6 fol d guYLPPéae‘ilt?ﬁHf:‘%tge gf?”“i?ﬁﬁﬁ“@%‘%e@é@ ﬁl¥8¢l|'2| ygedetrjsi nésanp °n

HPLC- M5/ MS. A four point calibration curve was obtai ned by dilutions
of the sqock solutions with 6-fold diluted plasna at concentrations

of 0.013 HMMB(Z})? HAMBz2EDEN) @MB 1728 (g, WEW3-€h(sweHe, 3.41 63 e, 2H),
this ord f gl sanpl e and then the plasma

sanpl e. ?Irdgct}n(b%}g %5@ %52 i{)ﬁ)n of conpound in the sanples were
det erjgi ned using MassLynx version 4.1 software (produced by

Waters/M cromass) that automatically calculated a calibration 15
curve an&onipargdredimmple VD@RMI -Aasivinylol?.2.Blochd-ytdl | s. Plasma protein
bi ndi ng V\ﬁ ’ﬁ ﬁ’ n%aned he calibration curve as the percentage
of conpoB BB P ReHYE ’H’ asma (% bound) tising the foll ow ng
equation; % bound = 100 - 100 . 5(plasma peak area

O
N
O

~
-
-~

H

15 The titled compound was prepared by a procedure analogous fo the method of
Comparative Example 1, using methy! 1-phenylcyclooctylcarboxylate (Comparative
Example 7(d)) and (R)-quinuclidin-3-ol.

m/e 342 [M+H]
20 'HNMR (399.826 MHz, DMS0) 8 7.17 - 7.39 (m, 5H), 4.71 - 477 (m, 1H), 3.12 (ddd,
1H), 2.14 - 2.86 (m, 10H), 1.06 - 1.93 (m, 14H).



buffer peak area/ buffer injection volune plasma injeéction volune),
20 For Exanple 16 the measured human plasma protein binding figure
usi ng t he YWPFEEIIP? S descri bed above was 94% bound. Met Z0p04350

| nduced Bronchoconstriction in vivo 28 Dunki n-Hartl ey gui nea-pi gs
(300 - 600g) were supplied by a designated breedi ng establishnent.
Animal s were dosed with test conpound or vehicle either by inhal ati on

under T ecparabie: Bentias? utiMibnty (o by RasesySenfomiloeril o

al I oned t,0,84i861RY@S 2f2rﬁHétLH§mﬂﬂﬁeSt heS| a prior 30 to the measur ement
of bronchoconstTic to 48 hours post-dosi ng gui nea-pigs were

termnally anaestheti zed mnth sodi um pent obar bi tone (60 ng/kg), the
trachea cannulat WD 2008/ 059245PCT/ GB2007/ 004350 87 for artificia
i & jugular vein was annul ated for intravenous
t hachol i ne. The gui nea-pigs were ventil ated using
espi,ratory punp (Harvard Rodent Ventil ator nbde
60 bfleath/min and a tidal volune of 5 nl/kg during
ifon. ANwqg function (lung resistance and conpl i ance)
etised and ventilated gui nea-pigs using a
pul monary neasurenept Fl exi vent system (SCl REQ Montreal, Canada)
connected to the thhcheal cannul ae. The animals were ventil at ed
(quasi -si nusoi dal ventilation pattern) at 60 breaths/mn at a tida
vol ung 3 cnH20
was applleg ﬁhgé%?¢ﬁ?§§§kﬁk% ?%ﬂ g%&%@ﬂ%%%gﬂﬁﬁgﬁﬁggﬁwﬂ{ %fFIeX|vent
" snaps hotContpaeitive Exarbple 2eaamo(3iRy-1 cdizstitsiciof2. 2 R]ddz-3f@quency) . Lung
resi stance and conpliance was neasured before and after intravenous
adni ni st PAERBeY chrcirioarpasHiste (rampaativeExples®) ang iodogetharpe peak
increase in resistance foll ow ng nethacholine chal |l enge was
cal cul ated and the effect of the test conmpound on
met hacholm/sesé fidyiced | ung function changes was cal cul at ed.
Percentage inhibition of bronchoconstriction was cal cul ated at each
dose Bf nethacholine 15as follows: han e in resistance in vehicle

treat edd@rﬂﬁ ataflvd ﬁ%"ﬁbﬁ%t?%e@t 20%- %0(}49% 1‘#‘%‘3’!3%5% ?i@P [ Change

in reS|stanc in venhrc group Ion ar pi ne

i nduced gbehyaidlantil)eatbanyljadyii Rasingrkae 2P Ajurtitne bromlde

a constant vo
683) at a _ra
sur gi cal

Br

AT

t5  The titled compound was prepared by a procedure analogous to the method of Example 3,

zln

using (3R)-1-azabicyclo[2.2.2]oct-3-yl 1-phenyleyclooctylcarboxylate (Comparative
Example 7) and 2-bromo-N-pyrazin-2-ylacetamide. m/e 477 [MT*



20 Cui nea pigs (450-550g) supplied by Harlam UK or David Hall, Staffs
UK and acclimatised to the in-house facilities for a mnimumof three
days bef orWOZ8B/SE4F nea pi gs were random y assi gned i ntPET{GEALTHEFIE0
groups and wei ghed. Each aninmal was |83ghtly anaesthetised (4%

Hal ot hane) and admi ni stered conpound or vehicle intranasally
(0.5tnl/kg) at up to 24 hours before challenge with pilocarpine. At

t he t est Phanpagdegital AdBlvgisi nea pigs were terminally anaesthetised
with urethape @ SOl ut | onrln H20, 1.5g/kg). Once sufficient

anaest heSta R P8¢t absence of toe pinch reflex) each aninal

had an alm@aﬁﬁm (pm;o) pE a@ﬂpbunas fohlge W19 técbpth OWaddotr Mkt ?]rtcﬁmﬁétﬁlon
a ne

dual h d d | d t
bt o we1 oIS BN Sy spenare CYVghil GHOR] @éf@qsé“}@msﬁa@@wh@ﬂ
saliva phﬁﬂ:ﬂﬁﬁde@@xpr@smﬁg@ﬁelﬁfﬁ%%us%ﬁhﬁc &eg]lcﬂidhﬁ'e RERdBskof p\gd | n 4 t he

removed and 30 wei'g . new pre-wel ghed pad was I nser

mout h beﬁ@ﬂ@laé@@mf%m&%ﬂé@@wé@mt c. pilocarpine adninistered under
the skin at the back of the neck (0.6nmgy/kg @2nml/kg). WO
20081059245PCT/ GB2007/ 004350 88 The pad was renoved, wei ghed and

repl aced S\Rié.tl;h:ads w‘ameceatw‘EWQIn ectnibertieeaelrtiterbinoatatdles 2mp of beallS periwll es.
Sal i va product.ion cal ated by syhtr.acti.ng t

wni gt oPTOE R REP B S e e BtesBR ﬁﬁﬁ@ﬁéﬁ@ﬁ%ﬁl

t hes e NuBeESmasteigdddiagaidialissbeatiinQdHa et pahdae sy ukfat 20 FIEREHS pra

over 15 mnutes. Each 5 mnute period could be analysed in add| t| on

to the weeManpg Srﬁ%Mé hé c BhecsHy WrscPaicteddn a Fippler ol esuRici0P ¢ ythe
sal i va Wagsags lafrm &R BEn RN LB xi RDNIRIDY. lﬂm%d% &f*m@m&@waé oduce

a reading for baseliné saliva production over 15 m™nutes. pl bition
of sal i vaeipranetiadhbgbspine of evmpbriing coonoundisad can-sprciicddndiye offiME N Be

follow n ( \/

1 W compaS AP RRL ik rdRake SPF RYaiEnt, ﬁﬂﬁ@ £ reR3AebaaR for BT
t he aar barn'oamampm'am and thdna'yachmreraMdMMmm wsingt 4 mﬂmeliseﬂéﬂrmaocbl
menber ed cyclic rin e. opt.i onal

cubst1 £ unDaPRye Gt bt L B Bisir s DBpuntsesmies
hal ogen, SU%d’é@a@&ibn u{:sbe@ﬁal[%}qws MWirding, wid{d@&mbinedl kpdble 1 Mot 116 @Cky 1) 2
and C1,6 a which C1, 6 al y be optionally substituted by one
or nore g‘ﬁﬁ@%f@ﬁ%’ﬁ?é"ﬁ%&%‘ﬁ%ﬁd‘i’m Ssel ected from hal ogen and

hydr oxyl ;

Table 1

Compound of | pICsp

Example No,
1 10.2
2 8.5
3 10.3
4 10.2
10 8.5
16 10.1

20



20R3 represents phenyl or a 5 to 6 nmenbered heteroaryl ring, each of
whi ch may be optionally substituted by one or nore substituents

i ndependenVORU&d5¥48 ed from hal ogen, cyano, nitro, SH, B RRIGHY43S
NRi oRit S(0)2NR12R13, C (0)NR14R15, @G@0)2R16, NR17S(0) 2R18,

NR18C(0) R28, NR21C(0)2R22, N R22 C(0) NR24R25, OR26 and Cl, 6 al kyl
which C. " alkyl may be optionally substituted by one or nore
substitu ts |nde ndent | se ect ed fro al ogen, hydroxyl, Cl.6

al koxy, 505'1“?&@% © RprERCvgdLphidye o 24 represents a
group onggggula (1) or (111a) or (111b); 35 wherein Y is -CHr,
- CH2CH2- -CH2CH2CHr and the substitution on the ring in group (I1)
may be in the 3 or 4 positions; ais 1. or 2; bis 1 or 2; 40Z is

-CH2-; Rixahy esenys a (Eawaplef| f onBul al (Exmple Wheivd n 0w sCor 1,
R6 represew. s Clhimdiky| eneNept ijorghdiyg stibstig ut ed Eidigge |or nore
substituents indepgn@dently sel gcteg.from hal ogen, hydlgoxyl, CL.6
al koxy, [NFZ, NR{UCL b al Kyl jzand N(Gl1 6 al KYeZ, Wwien w 1s|0, y is O;
when wis 1, ylis Q0 or [;

2 ++ 16 At 30 -

3 4+ 17 i+ 31 A+

4 +4++ 18 4+ 32 ++

5 + 19 At 33 et

6 + 20 4+ 34 +

7 + 21 +++ 35 -+

8 + 22 +++ 36 4+

S + 23 -+ 37 +

10 + 24 +++ 38 -+

11 i+ 25 +++ 39 ++

12 e 26 +++

13 ++ 27 -+

14 + 28 -

M3 Binding ICse <2nM “+++7; ICs0 2-10nM “4+7; ICsp> 10nM “+7*; NT — Not Tested.

One feature of the compounds of the present invention is that they comprise a cyclohepty!
ring (C7 ring). As shown in Table 3, the incorporation of a cycloheptyl ring in the
compounds of the present invention gives the compounds significantly higher pICsy M3
activities than otherwise identical compounds comprising cyclopentyl (C5), cyclohexy!

i0  (C6) or cyclooctyl (C8) rings.



Qrepresents 0, S(0)0_2, NR8, -CONR8-, -SO2NR8-, ~NR8CO-, -NR8802-,
-0C(0)-, - 0(0)0-, -HC=CH or ethy55nylene; R7 represents a cyclic
group Cyclworzoes/o924s al kyl group which Cl4 al kyl group rROGT/ER2007/004356
optionally substituted by one or noregsubstituents independently
sel ected from hal ogen, hydroxyl, Cl_4 al koxy, NH2, NH(Cl4 al kyl),
N(C14 al ky1)2 a cyclic group c,ycz and - OQ/cZ and W may addi tionally
r epr esent h

-C(0) 0-, Ta
represent Aary
ring or a4
may be ophgonal |y substi tut ed by one or nore substi tuents

i ndependently sel ected from hal ogen, cyano, nitro, SH, S(0)0. 2R9,
NR18R11, _S(0Q) 2NR12R13,  C(0)NR14R18,  C 5(0)2RI16, 18 NR19¢(0)R20,

N o ohERG st gt @3?5%@%#@??%%&%&%%@ { %%@%ﬁﬂ?ﬂ e or

nmor e subgty) eaigpuid | NdaReNsRYe)EbREbEH )0 1A128 8PeycBNGHO XYY, Cl4
al koxy, (NI'-TIZ, NH(CI. g alkyl) and N ([C. I.6 al ky0Z; Tﬁf represents
en

hydrogeh or CIC® al kyl|;: 10RO Gind RI18 |each i rfdfependent|y repE8sent

Cl.6 al |, i ch C14 lal may_ be opti onal | substl ut by one_ or
nor e Sul}gti &J\,.&E& i-nd Jl%yi@eml{E&Dl DE f % fﬂ; 4 x. 7)

?Jl gomé,b NH2 g g\m% 6 4l kyl @@ggag\lg)cm a|~}<3/j»§)£glE E,gg)d Rut 73%&_'(:@%}(_’2@%

hydrogean orltmléaxallskyl \Mﬂidn:oﬁmx al kyll reay (dogp E);pts] onal | 9.550dagtExt 0t ed
by one or nore subsfituents independently sel ected from hal ogen,
hydroxyl, Cl_6 al koxy, NH2, NH(Cl.6 alkyl) and N(CLl.6 al ky02; or any

of Rl an%@;&eﬁgogﬁlagﬂgm@nm,@d R18 or 524 and R28, together
wth the"nrtrogen atomto €y are both attached, may forma 4
to 8 nmenbered aliphatic heterocycllc ring, which heterocycllc ring

b
mdepenaint Pyrokf pRPRE bioidlh Biat el BRI P SURRbRHBMaata i o
Cl4 al kykompyundédetysen bnvabd plasubsid aquead bofferat 876} amdetermiration ofibat s
| ndepgndgnt X ARhSFtE 8T RR'RA6N A8 A 4 BId MsMs.
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Method

Dialysis cells (molecular weight cut-off 5000) were prepared by rinsing with water

followed by soaking in the dialysis buffer for a minimum of 1 hour. The dialysis buffer
15 was isotonic buffered saline pH 7.4. Stock solutions of compound in dimethylsulphoxide

were prepared at a concentration of 0.5mM. Frozen pooled Human plasma was obtained

from volunieers.

The stock DMSO solution of a compound was added to the plasma at a ratio of 10 pl of
20 DMSO to each ml of plasma. This gave a 1% DMSO in plasma solution with each

compound at a concentration of 5 pM.

Dialysis cells were then prepared and one half of the cell filled with 750 pl of diatysis
buffer and the other half of the cell with 750 pi of plasma solution of compound. Once
25 prepared the cells were sealed and placed in an incubator box at 37°C. These cells were

then rotated for a minimum of 4 hours to equilibrate.



and X represents a pharnaceutically acceptabl e anion of a nono o#
pol yval ent acid. 20 2. A conpound according to claim1l, wherein R3

r epr esent swpteeesiso24dhi ch phenyl may be optional | y substRGTiGBIS0TMp4ZNE
or nore substituents independently sedgected from hal ogen, hydroxyl,
Cl4 al koxy, NH2, NH(C14 al kyl), N(C A al ky02, OCF3 and Cl4 al kyl
which C 4 al kyl may be optionally substituted by one or nore
substituents independently sel ected from hal ogen and hydroxyl. 25 3.
A conpound according to claim1 or claim2, wherein 51 and 122

toget her et QqLﬁlhﬁat‘E&f 300N 3F MR LT ?fés Wé?é/reﬁibeecpﬁfcﬂhdﬂéd i6 *HPDC vials

attached form'a nbered cycl oal ring cl oal k ring may

be opti oARNE W@JBQMI piplapafyarapla - f@%édéu%én@ﬁm@)u@ﬁ{ K0 gt rPéPéﬁlm y
sel ected

ccor di ng ac g eRReaH iRk, RESCIh AR a3 G RATRRR:

t oget her wnplﬁlﬂﬁefokiailb@@ﬁfts@?ﬁto which they are both directly
attached forma 7-nmenbered cycloal kyl ring and R3 represents phenyl.
5. A cor‘r%ound according to any one of clains Ito 4, wherein R4

r epr esenil8e sengplennsere thenanaiysed wsing HPLC-MS/WS. (Adgur poinsealibrtion PP VRS

di f.¢ 6l
R e e S S S g T
SubSfi t UGALE kM ASERENES yNEkdctSadMryich Wt dujerisd fnids oxipt followad by

2 kony, RN ccfpen pAMG el O phenOXy oroup may. b

optlonally substituted by one or nore substituents independently
sel ect edlﬁfki?tb’?l ogen, hydroxyl, cyano, Cl A al koxy, NH2, NH (Cl.4
al kyl'), (’ kyl) 2, OCF3 and Cl4 al kyl which Cl4 al kyl may be
opt i onal [Te suzstirdtion @f c&ffmund methe sampleewsie istei hined t$ng Miefhens easion

et M GRBL A0 Tt U RS e ot

wher eisn Qurve andthe cGifdehtrativm of ShipOmy i BidceBpr Blrani groltmdbmgmg wakycl or

oy Ceme ofbrb e Ratind BubtoR vifte e b TRdes o OB PR Bt PR 1 o

hydr oxyl plaghe (| boand) vsing iexfpllowingebuarioenyl and phenoxy may be
optionally substituted by one or nore substituents independently

sel ected fr.om hal ogen, hydroxyl, cyano, Cl4 al koxy and OCF3; and
: buffer peak area

buffer injection volume
5(plasrna peak area

% bound =100-100

plasmainjection volume)

20
For Example 16 the measured human plasma protein binding figure using the procedure

described above was 94% bound.

Methacholine Induced Bronchoconstriction in vivo

25
Dunkin-Hartley guinea-pigs (300 — 600g) were supplied by a designated breeding

establishment. Animals were dosed with test compound or vehicle either by inhalation in

conscious guinea-pigs or by intratracheal instillation (0.5ml/kg) under recoverable gaseous

anaesthesia (5% halothane). Animals were allowed to recover from the anaesthesia prior
30 to the measurement of bronchoconstriction. Up to 48 hours post-dosing guinea-pigs were

terminally anaesthetized with sodium pentobarbitone (60 mg/kg), the trachea cannulated



91 Cycl represents phenyl, a 5 to 6 nenbered heteroaryl*ring or a 4
to 8 nenbered aliphatic heterocycllc ring, each of which na )
optional | yWQGB‘éSf‘PSE)ZdT ed with one or nore substituents i r?d—“é“ﬁﬁ%ﬁ@ﬁl"i‘%?“
sel ected from hal ogen, hydroxyl, Ci, 487l koxy, NH2, NH(C14 al kyl),
N(CLl. 4 al kyl)2, phenyl and Cl4 aI kyl whi ch phenyl and C4,4 al kyl may
be optionally substituted by one or nore substituents independently
sel ect edfor auifickd Ivgg!émmd H;ﬁdn@)lw veirbws, capnudaged oo rdrasersus ddmigistratiemy

oher oi n_ efipRachalie. The' Bl Verk SRR e syl ISR
opt i onal blymp (M tart lRtoﬂdntWehﬁlaCUilmdﬂEl 6831 et S1aRSIris) besathgminnad parddevilinie

| ect ed hal d NH2, VWH(Cl14 al kyl N( Cl14
2 ky 1) 2. O HENSE P S AR CHEHIBHIPR (A8 Sengy Ry comeyatse)
opt i opal s seRstddlip hekshvsen an@venmtaa g'iﬂealaésqa % mﬁa&wa@ahlaaent

sel ected_from hal ogen _and hydr ox : oung according to claim
1, sel ecFediventsistem (SCIREQ, Montrea Canada) connectcd to the tracheal cannulae. The

(3R) - 1- '\%f}&é& 78 Lot ROEQUE SR LARER YR AT ANk P2 60 leaRRAh 3PS 4! Of 2

.2.2]octa

15( 3R) 1v<(13m§’bé51 odikpr S pesdivend expirpherpressye lod RSpmi,owadepplitd.oxy} - 1- a
bi | 0

(3R °1- [ BerPoplip Rt mensyed U I ORI yooa
r bonyig OX&t)mtlor@Z @ fedaineey). ol dhgZre diaedeane com, llance was measured before and after
I( 25) Cg,' C| gl’%l%rgﬂo gﬁ%%g%tj@n o{f[ngelh Hgl%l (g yl%l a% ))CaTrhg %Qacl 1|ncc:i)éa>1/s)e_1r} azon
(2 32R) X %O(?fégiﬁbgﬁcffo{lbﬁf&gﬂﬂé%ﬁﬁéh&ﬁfé ARRRLY b€ @e[la@a[ié’d AfeNe effec@3OME aki cycl of
(3R) - 3- {fqmpqnné Ay metherbolmstigduced ups hinction glangesavascplcrlatedr omet hoxy) ben
zyl | - 1-azoni abi cycl o] 2. 2. 2] oct ane X,
20( 3R) - 1P¢r8sntagdiifihibitin bEmpydhocSasfridtibn phe myltulyted atvari Jose af hothythobixy } - 1
- azoni abi ciyﬁl o[ 2. 2. 2] oct ane X, _
(3R) 13- {fs(f Prienyl cycl oheptyl ) car bonyl ] oxy}-1- ([ 5-(trifluoronethyl)-2

I Bt OGLANE, Kinound treate

1 resistance in

nyPﬂ oxy)-1-azo
ni abi CyC| O[ 2, 22 Josabgain esisfance in vehicle treated group]

(3R)-1-(2- Phenoxyet hyl ) -3-{[ (1- phenyl cycl oheptyl ) car bonyl ] oxy}-1-azon
i abi cycl 9f 2 ,2_ 2 . . .

(3R) - 1- [ biykig TR ed salivation by -0 admigish YEEOWKIy | | oxy} - 1
- azon, abGﬁiﬁ‘éa Bigg (@50@5@5} ﬁ!ﬁﬁhe)& b by Harlan UK or DaVId Hall Staffs UK and acchmansed
25(3R) - 142- (| soxazol - 37y no) - 2- 0X0 dy -3-((f1 é -thi enyl') cycl ohe
ptyl i car i9ohg/ivriegg fafﬂlazafnramn@wrmf th-rﬂ@ [%ys before ¥se. Guinea pigs were

(3R -1-[ GL-Rh heptyl ) ca
rbonyl ] o%??&gr gdggol %gﬁgq?%ﬁﬁlﬁg 91}?5) ‘%Edaneéliyﬁf:g3 B ﬁ’wf}s%éﬁhf

(3R) - 142aBrshdis¢d A% Haloithen ) apd atmirsjteret ydr]'lptﬁm{l Eﬂvqﬂincée\ inteyaskibhept yl ) ca

rbonyl ] O@’&rﬁﬁl&gﬁ%? lrlg %54%u1 s%[egorg chzalll(e)r(fgteawni?h locarpme ang wie tes><§ 'time point,

25 guinea pigs were terminally anaesthetised with urethane (25% solution in H20, 1.5g/kg).

Once sufficient anaesthesia had developed (absence of toe pinch reflex) each animal had
an absorbent pad placed in the mouth for 5 minutes to dry residual saliva, this pad was
removed and replaced with a new pre-weighed pad for 5 minutes to establish a reading of
baseline saliva production. At the end of this 5 minute period the pad was removed and

30 weighed. A new pre-weighed pad was inserted into the mouth before each animal received

s.c. pilocarpine administered under the skin at the back of the neck (0.6mg/kg @ 2ml/kg).



(3R)-1-{2-[(5- Methylisoxazol-3-yl)am no]-2-oxoethyl)-3-{[ (1-

phenyl cycl oheptyl) carbonyl] oxy}-1-azonl abicyclo [2.2.2]octane X,
(3R) - 1-(2wP(26v3@h924F opyr i dazi n- 3- ypamni no] - 2- oxoet hyl ) - FQT/GR2P0T/004350
phenyl cycl ohept yl ) car bonyl ] oxy}- 1- azagg abi cycl o 35[ 2. 2. 2] oct ane X,
(3R) - 1- (2-[(3-Fl uorophenyl ) am no] - 2- oxoet hy1} - 3-{[ ( 1- phenyl cycl ohepty
| } car bonyl | oxy} - 1-azoni abi cycl ol ane X,

(3R) - 142702 p&@@ﬁ‘dfemﬂeédy wikighdd &rd(rEplptrnyiticy sdvo preptaifhied pad ey b auiyited - a
zoni abi cycl o] 2. 2. 2] oct ane X,

(3R) - 142“(’? phenypet hyl ]-3-{[ (1- phenyl cycl oheptyl ) car bonyl | oxy
}-1-azoni abi cycl o] 2. 2. 2] oct ane X,

40(3R)-1-(2- (5- Met hy1-2-thien et hyl 1- phenyl cycl ohept yl ) car bo
ny|( ] 02<y) S;h@é@m@bpgyg$ @f[l(gllege%l]yzﬁqbgéégngthe{ p[rg—welghed ¥velg{t of the Sati/ frc))m
(3R { zoni
(3! Cygl O%&f@? tp%¥18&g@ﬁ%&é&&%@ﬁﬁ%&w&b&s (1R RSMHF I Pibebiick =8
(3R) - 3- { p¢cludaion Ioﬁ;ahlvmheq:vtl;ﬁl@mbdiaph]ﬁoumﬁm@ﬁétﬂ&dd bd drlaiyeedimet hyl ) p

henyfleth ,EYG octane X, .. . .

(5 - 1a0addlen SRS BRI Ynt Kb le vesh BostiespindyrcioBRES R FEir bony!
] oxyl - 1- agamea ) B/onsthat-add Al 1@&% Maree to produce a reading for baseline saliva
(3R) -142- (4- C\/anophenyl ) et hyI ]- f( 1- phenyl cycl oheptyl ) car bonyl ] oxy}
- 1- azoni BFdegtangver I pissane X (31 ) -

451425 (1, 3-Di oxo- 1, 3-di hydr o- 2H-i soi ndol- 2-yQCet hyl ] - 34[ (1- phenyl cycl o
hept yI ) car bonyl ] oxy} 1-azoni abi cycl o[ 2. 2. 2] octane X,

3R) - 1- - thI--.1- | I
Shent y1 ) RFBBIIE SHTRAERS AT LBy c5ug B Supinka B b nRIGANAEY
(3R)-1-([1-(4-Chlor opfuawﬁ&ncmc RQﬂKH@Mlﬂkg‘fwmﬂaﬁelﬁmi}Hm phenyl cycl ohept
yl ) car bonyl ] oxy}- 1-azoni abi cyclo [2.2.2 50t ane X

(3R)-1-(2-[ (5- Met hyl pyrazi n-2-yDam no] - 2- oxoet hyl }-3- ([ (1- phenyl cycl o
hept yl ) car bonyl ] oxy} - 1- azoni abi cycl o[ 2. 2. 2] oct ane X,

(3M 1- (Car boxynet hyl)-3-{[ (1- phenyl cycl oheptyl ) carbonyl ] oxy)-1-azoni a
bi cycl o[ 2. 2. 2] oct ane X,

(3R)-1-[ 2-(3-Chl orophenyl |l ethyl]-3-{[ (1-phenyl cycl oheptyl)carbonyl | ox
y) - 1- azoni abi cycl o[ 2. 2. 2] oct ane X,

(3R) - 1- (2- Am no- 2- oxoet hyl ) - 3-{[ (1- phenyl cycl ohept yl ) car bonyl ] oxy}- 1-
azoni abi cycl o[ 2. 2. 2] oct ane X,

55(3R) - 1- { 2- Ox0- 2- [ ( 3- phenyl propypam nol et hyl ) - 3-{[ (1- phenyl cycl ohept
yl ) car bonyf | oxy}- 1-azoni abi cyclo [2.2.2]oc- |ane X,

(3R)-1-[ 2-(3-Chl oro-4-nmet hoxyphenyl )et hyl1l-3- ([ (1- phanyl cycl oheptyl)c
ar bonyl ] oxy}-1-azoni abi cycl o[ 2. 2. 2] octane X, and 92 (3R)- 1-124(3-
Met hyl i soxazol - 5-y1) am no]- 2- oxoethyl)- 3-{ [ (1- phenylcyclo
heptyl) carbonyl] oxy)-. 1- azoniabicyclo [22.2] octane X;



wherein X represents a pharmaceutically acceptable anion of a nono or
pol yval ent acid. 510. A conmpound according to claim1, which is

(3R) - 142- 0x0- 2- (pyrazi n-2-yl am no) et hy89 - 3- 11( 1- phenyl cycl oheptyl ) car
- bonyl joxy)-1-azoni abi cycl o[ 2. 2. 2j octane X; wherein X represents a
pharmaceutically acceptabl e anion of a nono or polyvalent acid. 11.
A processt®mt preparing a conpound of formula (1) as defined in claim
1, which com)ri sedsf{;jealc I ng a conpound of 10formula (XM wherein RI,
R2 and BV at @88 HEPTREY in formula (1), or a aksal kyl ester, acid
anhydrd de or acid halide thereof, 35to0 yield a conmpound of formula
(va) or (Vb) or (Vc) (__Th2 R - +HA(CH2)b R R) R3 o (CH2)J ,,

(va), (Wb), (Vc), 50wherein Rl, R2{and are as defined in claim1 and
subsequently reacting (Va) or (Md)_orrfVc) with a conpound R5-LG
whereiin LGis a |leaving group ag%; i sQus_defined in fornmula (1):
and op?ional ly converting the npouiid tda further conpound of
formula (1), formng a pharmaceuticaldy acce%able salt with an

ani on of a nmono or polyvalent acid. 55 93

15 wherein
R1 and R together with the carbon atom to which they are both directly attached form a 7 membered aliphatic
carbocyclic ring which may be optionally substituted by one or more substituents independently selected from
halogen, hydroxyl, C.,.g atkoxy, NH,, NH(C,_g alkyl), N{C,_g alkyl); and C¢ alkyl which C, 5 alkyl may be optionally
substituted by one or more substituents independently selected from halogen and hydroxyl;

20 R3 represents phenyl or & 5 to 6 membered heteroaryl ring, each of which may be optionally substituted by one or
more substituents independently selected from halogen, cyano, nitro, SH, $(0)g,R?, NR10R'1, S(0),NR12R13, C
(O)NRMRE, C{O),R1%, NR175(0),R18, NRISC(O)R20, NR21C(0),R22, NR23C(O}NR24R25, ORZ6 and C,4 alkyl
which C; g alkyl may be optionally substituted by one or more substituents independently selected from halogen,
hydroxyl, C g alkoxy, NH,, NH{C, ¢ alkyl) and N(C,_g alkyl),;

25 R4 represents a group of formula (1) or {lila) or (HIb);
Hadp
a0 x /Z
NZ-R® X o
Y, (CHz)a\/N\RS N\+ 5
an, (IiLa), R @),

35

wherein

Y is -CHg~, ~CHyCHy- or -CH,CH,CH.- and the substitution on the ring in group (1) may be in the 3 or 4 positions;

aistorz

bis1or2;
40 Zis -CHy~;

R? represents a group of formula {IV)

. Q
45 r\"{'(RG) /( )V\R‘?
w
vy,

wherein

50 wisOor1;

R8 represents Cy_4 alkylena optionally substituted by one or more substituents independently selected from halogen,
hydroxyl, Cy_g alkoxy, NH,, NH{C,_5 alkyl) and N{C,.g alkyl)s;

whenwis O, vis O;whenwis1,yisQor 1;

Q represents O, S(0)gp, NRE, -CONRE-, -SO,NRE-, -NR8CO-, -NR8S0,-, -OC(Q)-, - C(0)O-, -HC=CH- or ethy-

55 nylene;

R represents a cyclic group Cyc! ora C, 4 alkyl group which C_4 alkyl group may be optionally substituted by one
or more substituents independently selected from halogen, hydroxyl, C4_4 alkoxy, NHy, NH{C,_, alkyl), N{C4_ alkyl}s,
a cyclic group Cyc? and - OCyc?; and R may additionally represent hydrogen when Q represents O, NRS, -CONRS-,



13. A process for the preparation of a pharmaceutical conposition as
clainmed in claim112, which conprises m'%ﬂ ng a conpound of fornula
(I'), as defined in any one of clains 1 to 10, with a pharmaceutically
accept abl e adjuvant, diluent or carrier. 514. A conpound of formula
(1) as defined in any one of claims 1 to 10 for use in therapy 15.
Use of corrp@@zﬂﬂ‘soﬁ(ovcbrh%ﬁcé pthyndeseidef i ned in any one of claims 1 to

10, in the %’rﬂﬁf% re“%?"‘wé%meiea‘r?@hg?;eroawl ﬁ%ptéﬁ mphergaliphaticcarhrsysic nﬁqor ati
oo SashhTS e@ R A i R L R

obstructi veNpr(@pquwsabﬁ@aﬁrem{d)Zﬂzz ﬁR@&(@fnﬁBQﬁLﬁr@C a4enQD£nQ@;J6Catlky| which phenyl or
conpri Si ng, CigAlkyCeeaybe apadnbligsupstimted uyb&torrafetsu&sauehtagdeﬁﬂueenytseléhhuﬁdmhtal&geahydroxyl
conmpound of SisekeruNE: UH(E.cadyidndlGeilkiia any one of cl ali m; 1 10, and at

| east one f'%ﬁ Pf?éi“‘satdf‘lp‘%i’éf?w gkddi ent sel ected fr om n S5a. .
phOSphOdI eS$§tltuen?sln t?fd‘ﬁ qese drtee%r?roﬁmlﬁﬁs%{% ro 5% v]:o ?gtylk I)SLétl ky
of ChenoKi No BCRIIN, ks & RISy, rroogn] Han h*ﬁéﬁ
prot ease i nrt}arbgeé &Gy 5 3:91 ah.&b@g MGl bempﬁaﬁéamasq.tmmy@néoea&pmmua&%bp% denlly
and a a Nodleaddeb® hatdkn, BledGD COJ didoy QNHY, NHES, § BikyD End AGN D bISH); or k. of Y0 and R1%, R12
conpound of anfl B¥rRAM aad R¥/pr,R>ond B2° riaetirenwih el biirager oy tawditiepéyalzloah @edhel, may form a

addition satte8 mﬁ@ea@@)ip[lphawelgl@cychmm Y(high heteygipslic@ipgmay be optionally substituted by one or more
substituents independently selected from halogen, hydroxyl and C4_4 atkyi, which C_g alkyl may be optionally sub-
stituted by one or more substituents independently selected from halogen and hydroxyl;
and X represents a pharmaceutically acceplable anion of a mono or polyvalent acid,

20
2, A compeund according to claim 1, wherein R? represents phenyl, which phenyl may be optionally substituted by
one or more substituents independently selected from halogen, hydroxyl, C;.4 alkoxy, NH,, NH(C 44 alkyl), N(C,4
alkyl), OCFzand Cy_4 alkyl which C_4 alkyl may be optionally substituted by one or more substituents independently
selected from halogen and hydroxyl.
25

3. A compound according fo claim 1 ar claim 2, wherein R and R2 together with the carbon atom to which they are
both directly attached form a 7 membered cycloalkyl ring, which cycloalkyl ring may be optionally substituted by ane
or more substituents independently selected from halogen, hydroxyl and Cq_ alkyl.

30 4. Acompound according to any one of claims 1 to claim 3, wherein R and R? together with the carbon atom to which
they are both directly attached form a 7-membered cycloalkyl ring and R? represents phenyl.

5. A compound according to any one of claims 1 te 4, wherein R? represents a group of formula (lla)

35

+
N—R®

(Ia).

40

45 8, A compound according to any one of claims 1 to 5, wherein R5 represents C,_4 alkyl, which C,, alkyl may be
optionally substituted by one or more substituents independently sefected from halogen, hydroxyl, C,.4 alkoxy,
phenyl, naphthyl, furanyl, thienyl and phenaxy, which C,_, alkoxy, phenyl, naphthyl, furanyl, thienyl or phenoxy group
may be optionally substituted by one or more substituenis independently selected from halogen, hydroxyl, cyano,
Ci4 alkoxy, NHy, NH(C 4 alkyl), N{C,_; alkyl),, OCF; and C_, alkyl which C,_4 alky] may be optionally substituted

50 by cone or more substituents independently selected from halogen and hydroxyl.

7. A compound according fo any one of claims 1 to 6, wherein R® represents
-Cy.4 alkylene-Q-R7;
wherein Q, is O, -CONH- or -C(Q)O-;

85 R7 represents hydregen, Cyc! or a Cy_4 alkyl group which C,., atkyl group may be optionally substituted by one or
more substituents independently selected from halogen, hydroxyl, phenyl and phenoxy, which phenyl and phenoxy
may be optionally substituted by one or more substituents independently selected from halogen, hydroxyl, cyano,
C4.4 alkoxy and OCFg; and



35R1 and R2 together with the carbon atomto which they are both
directly attached forma 7 nenbered aliphatic carbocyclic ring which
may be optionally substituted by one o®lnore subsfituents

i ndependent|ly sel ected from hal ogen, hydroxyl, Cl.6 al koxy, NH2, NH
(C1_6 alkyl), N(C1_6 alkyl)2 and C1.6 al kyl which Cl1_6 al kyl may be
optionally @@bsmqsemﬂpwylmﬁt‘tﬁmerrtb%redrmtﬁfeafﬂmbstd Ateemanberpdptibpio hekegrydioping, sach
sel ect ed froMiRae e%t‘faw(avhﬁs%ﬁdw fe.or mgne spls ?%@@‘PFP%“’%W@%?FI&‘”&MQO%" -pygrogl.

menber ed he E t|t§l§rf tg 'ﬂ"f(%:g E:EJV %gents |nt:lyel}z\rlri.‘er‘gg?‘F e e %from h ePn z?? q:)% angUBagP? ttp[ﬁn@la

by oneg or uent epen y Séiecte m hal ogen,

cyano, nig r@somﬂdnd a&(o@)n@toglﬁine m"ﬁﬁﬂt& 1, bvhere%(l'\@)egrwg R13, C (0) NRL4R15,
C(0) 2R16. NBLASHER2RYS; NR13C(0) R20. NR21C(0)2R22i NR23C( 0) NR24R25,
OR26 and Clwhéreia Risy¢ONhangycDE 2 o BundayebredTigroddopmiblly smsttuleywits oiest mara st tiuehty
one or_ nor e'”@ﬁﬂﬁ%eﬂllytsﬂ@w &on haldeepdwrdient Gy alkoni, Mids BHC faalbsyh ¥Bdaoliehn phenyl and Cy 4
hy dro )a, |, kylg %g)’d{rﬁ\{r@kyl nmmeeitnoaallyéﬁuwwid bé?ﬂi °‘i‘{l(°(§f%’5‘§{e|l‘§/‘1‘5523“d&ﬁ1¥ selected

represents a. drmula (V1) or (Mila) or (VIIb); 45 742)13

55wher ei b, Ya 4D§,pou rding o ElgiriZate @k fronfcl- 12CH2CH2- and the substitution

on the ringagA- mgmgaum(oienglcymypnb@rbbm&maﬁmﬁufcyefb[ngﬁusnb gns; a is 1 or

2; b s 1 0oBRIA:(3-Rinchxypropl-3-{[(Thheh@sycloheptylicarbonylloxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(|soxazol-3-ylamino)-2-oxoethyl]-3-{[{ 1-phenyicycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]oclane X,
(3R)-1-{4-Fluorobenzyl)-3-{[(1-phenyleycloheptyl)carbonylloxy}-1-azoniabicyclo[2.2.2)octane X,
(3R}-1-Benzyl-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo]2.2.2]octane X,
(3R)-3-{[(1-Phenylcycloheptyl)carbonyljoxy}-1-[3-{trifluoromethoxylbenzyll-1-azoniabicyclo[2.2.2loctane X,

20 {3R)-1-(3,4-Difluorobenzyl)-3-{[{ 1-phenylcyclohepiyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R}-3-{[{-Phenylcycloheptyl)carbonyl]oxy}-1-{[8-(trifluoromethyl}-2-furylimethyl}-1-azoniabicycla[2.2.2)octane X,
(3R}-1-(3-Methoxybanzyl)-3-{[(1-phenylcycloheptyl) carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
{3R)-1-(2-Phenoxyethyl}-3-{[{1-phenylcycloheptyljecarbonylloxy}-1-azeniabicyclol2,.2 2)oclane X,
(3R)-1-[2-(Benzyloxy)ethyl]-3-{[(1-phenyleycloheptyl}carbonylloxy)-1-azeoniabicyclo[2.2.2]octane X,

25 {3R)-1-[2-{Isoxazol-3-ylamino)- 2- axoethyl]- 3-{{[1-(2-thieny]) cycloheptyl] carbonyl} oxy)- 1-azoniabicyclo [2.2.2] oc-
tane X,

(3R}-1-[2-Oxo-2-(pyrazin-2-ylamino)ethyl]-3-{[{1-phenylcycloheptyl)carbonyl] oxy}-1-azoniabicycla[2. 2. 2]octane X,
(3R)-1-[2-Oxo-2-(pyridazin- 3-ylamino)ethyl}-3-{[{1-phenylcycloheptyl) carbonylloxy)-1-azoniabicyclo[2.2.2]octane
xl

3o {8R)-1-{2-Oxo-2-[{2-phenoxyethyl)amino]eihyl}-3-{{(1-phenylcycloheptyl}carbonyl] oxy}- 1-azoniabicyclo[2.2.2]oc-
tane X,

(3R)- 1-{2-[(5- Methylisoxazol- 3- yl) amino]- 2- oxoethyl}- 3- {[ { 1- phenylcyclcheptyl) carbonyl] oxy}- 1- azoniabicyclo
[2.2 2]octane X,
{3R)- 1-{2-[(6-Chloropyridazin- 3-yl) amino]- 2-oxaethyl}- 3-{ [ (1- phenylcycloheptyl) carbonyl] oxy}- 1-azoniabicyclo

35 [2.2.2]octane X,

(3R)- 1-{2-[(3-Fluorophenyl)amino]- 2- oxoethyl}-3-{[ (1-phenylcycloheptyl} carbonyl] oxy}- 1-azoniabicyelo[2.2.2]oc-
tane X,

(3R)-1{2-{2-Naphthyl)ethyl]-3-{[{1-phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2. 2)octane X,
{3R)-1-[2-(3-Methoxyphenyl}ethyl]-3-{[(1-phenylcycloheptyl)carbonylloxy)-1-azoniabicyclof2.2.2]octane X,

40 (3R)-1-[2-{5-Methyl-2-thienyl}ethyl]-3-{[{ 1-phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyeio[2.2.2]octane X,
(3R)-3-{[(1-Phenylcycloheptyl}carbonylloxy}-1-(2-phenylethyl)-1-azoniabicyclo[2.2.2]octane X,
{3R)-3-{[(1-Phenylcycloheptyl)carbonylloxy}- 1-{2-[3-(triflucromethyl) phenyl] ethyl}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1{2-{1.3-Benzodioxol-5-ylethyl]-3-{[(1-phenylcycloheptyl) carbonyl]oxy}-1-azoniabicyclo[2.2.2Joctane X,
(3R)-1-[2-(4-Cyanophenyl)ethyl]-3-{[(1-phenylcyctoheptyl)carbonyljoxy}-1-azoniabicyclo[2.2. 2]octane X, {3R)-

45 1-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl}ethyl}-3-{[( 1-phenylcyclohepiyl) carbonyl] oxy}- 1-azanfabicyclo[2,2,2)
octane X,

(3R)-1-{2-[(6-Chlaropyrazin-2-yl}amino]-2-oxoethyl}-3~{[{ 1-phenylcycloheptyl}carbonyljoxy}-1-azeniabicyclo[2.2.2]
octane X,
(3R)-1-{['i-(4-Chlorophenyl)cyclopropyl]methyi}-3-{[{1- phenylcycloheptyl}carbonyl] oxy}-1-azoniabicyclo[2.2.2) oc-

50 fane X,

{3R)-1-{2-[(5-Methylpyrazin-2-yl)amino]-2-oxoethyl}-3-{[{ 1-phenylcycloheptyl}carbonyljoxy}-1-azoniabicyclo[2.2.2)
octane X, {3R)-1-(Carboxymethyl)-3-{{( 1-phenylcycloheptyljcarbonyiloxy}-1-azoniabicyclo[2.2.2]ectane X,
{3R)-1-[2-(3-Chlorophenyl)ethyl]-3-{[{ 1-phenylcycloheptyl}carbonylJoxy}-1-azoniabicyelo[2.2.2]octane X,
(3R)-1-(2-Amino-2-axoethyl)-3-{[{1-phenylcycloheptyl)carbonyiloxy}-1-azoniabicyclof2.2.2)octane X,

&5 (3R)~1-{2-0Ox0-2-[{3-phenylpropyl)amino]ethyl}- 3-{[{ 1-phenylcycloheptyl}carbonyl] oxy}- 1-azoniabicyclo [2.2.2] oc-
fane X,

(3R)-1-[2-(3-Chlora-4-methoxyphenyl)ethyl]-3-{[{ 1-phenylcycloheptyl)carbonyl]oxy}- 1-azoniabicyclo[2.2.2]octane
X, and
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(3R)- 1-{2-[(3- Methylisoxazol- 5-yl) amino]- 2- oxoethyl}- 3-{ [ {1~ phenylcycloheptyl} carbonyl] oxy}- 1- azoniabicyclo
[2.2.2]octane X;
wherein X represenis a pharmaceutically acceptable anion of a mono or polyvalent acid.

A compound aceording to claim 1, which is (3R)-1-[2-Ox0-2-(pyrazin-2-ylamino)ethyl]-3-{[{ 1-phenylcycloheptylcar-
bonyl)oxy)-1~-azoniabicyclo[2.2.2]octane X; wherein X represents a pharmaceutically acceptable anion of a mono
or polyvalent acid,

A process for preparing a compound of formula (I} as defined in claim 1, which comprises reacting a compound of
formula (XIV) wherein R, RZ and R? are as defined in formula (f), or a C,_galkyl ester, acid anhydride or acid halide

thereof,

R! R?
n3>ﬂ_rOH
O

with a compound of formula (XV) or formula {XVla) or formula (XVIb), wherein Y, Z, a and b are as defined in formula
(1} and the hydroxyl group in (XV) is at the 3 or 4 position

(XIV)

HO Haly
HO /Z HO
—N N [ E _“
Y {CH.),
xXV), ~/ (XVIa), N xvm),

to yield a compound of formula (Va) or (Vb) or {(Vc}

(Va), (Vb), Vo),

wherein R?, RZ and R3 are as defined in claim 1 and subsequently reacting (Va) er (Vb} or (V) with a compound
R5-LG, wherein LG is a leaving group and RS is as defined in formula {I}: and optionally

= converting the compound to a further compound of formula (I},
« forming a pharmagceutically acceptable salt with an anion of a mono or polyvalent acid.

12. A pharmaceutical composition comprising a compound of farmula (1) as definad in any one of claims 1 to 10, in

association with a pharmaceutically acceptable adjuvant, diluent or carrier,
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13. A process for the preparation of a pharmaceutical composition as claimed in claim 12, which comprises mixing a
compound of formula (I}, as defined in any one of claims 1 to 10, with a pharmaceutically acceptable adjuvant,
diluent or carrier.

14. A compound of formula () as defined in any one of claims 1 to 10 for use in therapy

15. Use of compound of fermula {1} as defined in any one of claims 1 o 10, in the manufacture of a medicament for use
in the treatment of chronic obstructive pulmonary disease.

16. A compound of formula {[) as defined in any one of claims 1 to 10, for treating chranic abstructive pulmonary disease.

17. A pharmaceutical product comprising, in combination, a first active ingredient which is a compound of formula (1)
as claimed in any one of claims 1-10, and &t least one further active ingredient selected from :-

+ a phosphodiesterasa inhibitor,

- a 2. adrenoceptor agonist,

= a moduiator of chemokine receptor function,

= an inhibitor of kinase function,

» a prolease inhibitor,

« @ steroidal glucocorticoid receptor agonist, and a
* a non-steroidal glucocorticoid receptor agonist.

18. A compound of formula (V), or a pharmaceutically acceptable acid addition salt thereof,

)

RL_ _R?
R3><[r0\R4
O
wherein

R! and R2 together wilh the carbon atom to which they are both directly attached form a 7 membered aliphatic
carbocyclic ring which may be optionally substituted by one or more substituents independently selected from
halogen, hydroxyl, Cy.g alkoxy, NHa, NH{C_g alkyl), N(C,_g alkyl} and C4 g atkyl which C,_g alkyl may be opticnally
substituted by one or more substituents independently selected from halogen and hydroxyl;

R3 represents phenyl or a 5 to 6 membered heteroaryl ring, each of which may be optionally substituted by one or
more substituents independently selected fram halogen, cyaro, nitro, SH, 8(0)g.5R®, NR19R1, S(0),NR12R13, C
{O)NRT4R15, C(O),R8, NR17S(0),R'8, NR'C(O)R2° NR21C(0),R?2, NRZC(O)NR24R25, OR26 and C,_g alkyl
which C,_g alkyl may be opfionally substituled by one or more substituents independently selected from halogen,
hydroxyl, Cq.g alkoxy, NHz, NH(C,.5 alkyl}) and N(C;.g alkyl),;

R# represents a group of formula (V1) or (Vl}a) or (VIIb);

sz)b
S,
VD,

V)

(CHz)a\/

(VIIb), N (v,

wherein

Y is -CHy-, -CH,oCH,- or -GH,CH,CH,- and the substitution on the ring in group (Vi) may be in the 3 or 4 positions;
aistora;

bis 1 or 2; and

Zis -CHp-.



