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QUI NI CLI DIN X DERI VATI VES OF ( HETERO

ARYLCYCLOHEPTANECARBOXYLI C ACI D AS MUSCARI NI C RECEPTOR
WORDBGIMETS The present invention relates to PCT/GB2007/004350

cycl oal kyl -substituted al kyl esters of polycyclic

am no al cohols, a process for their preparation,

phar maceuti cal conpositions containing them a process

for prepari ngPPHEFTFREEEIRERAVATYHS 0/ t(HBTERO) t hei r use

in therapy and_int er nedi use in_ their

di at es of
preparation. RESCGTRRETPRESIEOFE Sy 8% Eprotein

ranber s M, Wb, KB e AR T Cari i

subtypes, three (ML, M and M3) are known to exert .
Theprpsing inyghiden reddtdsde cxcloalkplsrbatifutedlitsil ssfers.of polycyclic amino

Raras at het i,c.nerves,.are, t he in pat hway for r.efl
ol AR o HE B RPTTRAGH RBArRer RsyL Spp iy Soghifing thom, a
prodégs\BypreitgphafedRagdal gopeditid Ndlkir e Btherafy afdintdthtediates

receptors. Airway tone is Iincreased in patients with
of ysedpiheltnseRAdiofeor ders such as asthma and chronic

obstructive pul nonary di sease (COPD), and for this

reason nuscarini c receptor antagoni sts have been
MudearliofechtdBrardis G-protelin eaipledgesdpiovd GPAIR damilg having five family

scarinic_receptaqr antagonists, aoften called
megwlﬁwscbﬂml\% &y g Mg Qe PSP ubRGR s g Mz and Ms)
i i [ erapy for
T AL R e R A AU
extensivliey reviewed in the literature (e.g. Lee et

al rr.ent i ni.on in Pharmacol 2001, 1 23-229).
PasgyyspP s ety o PEE Falp PHRN Y o o niocomsBEctioRap biman
airWAESRH Medddit ABRERY &nS b3ElehNR) SRLIMhAHB L oShedc8ANRYeceptors.

i nhal ati on. However, when adm ni'stered by inhalation a

Alrgiag ot is fnvreagedindraticels vath resparatars disordeiresuch ge pstbima and chronic

t agonist._j f r Int.o th temc .
obdb ARl RabsS N CEIR) PEL Rl MU R Rl rosoptg sgeoniss
hav@rieeideiiciopeAdolt iideGn akhting dilyndeasdst Wuscarinic receptor antagonists,
often called anticholinergics in clinical practice, have gained widespread acceptance as a
first-line therapy for individuals with COPD, and their use has been extensivley reviewed

in the literature (e.g. Lee et al, Current Opinion in Pharmacology 2001,1, 223-229).

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 into the systemic
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.

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
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of mnuscarinic antagonists have a relatively short
duration of action requiring that they be adm ni stered
w@ewsnsd243 i nes a day. Such a multiple-daily doBCTGB2007/004350
regime is not only inconvenigent to the patient but
al so creates a significant risk of inadequate
treatnment due to patient non-conpliance associ ated
W ; i h l. L .
gl Bl FERET L LRE She BRER RS AR Sered ¥ ihatoigne
Marapah) £ndefl chisadist NGy MiseaniNatagodi@pthat &hibita long duration of
partjcul ar, a_need exists for new nuscarjnic ) i
actigir whesriosed by inbelabiaemdgrhighrisqeienabla to eighes eacesydigs daily
do%%ge ef fects when admi nistered by inhal ation.
eover, a need exists for new nuscarinic antagonists
that exhibit a long duration of action when dosed by

WO Rl Ar s BESH G e Dan 4519 etskaPe paskley lofeiiane and
aryA ShERA R ARAD Be e @Y hﬁ%iﬁé ah ﬁ%rinﬁraﬁjﬁgiwggﬁ%%ﬁgﬁf bladder

and aryl cycl ohéxane carboxylic esters

smapthimuesstsar i ni c activity on the urinary bl adder snooth
muscle. I n accordance with the present invention there
I's provided a conpound of formula (1): wherein Rl and
R2 together with the carbon atomto which they are

In pesordagie with(the present nwentiar thewe iy previdsd rregmpoimphaf fogmula (I):
carbocyclic ring which may be optionally substituted
by one or nore substituents independently sel ected
from hal ogen, hydroxyl/ C13\6 al koxy, NH2, NH(C 1-6
alkyl), N(C 1-6 al kyl )2 and.«C1-6 al kyl which Cl1-6
al kyl may be optional tiktuted by one or nore
substituents independgit’l yNgélegtled from hal ogen and
hydr oxyl; R3 represents phdnyl or a 5 to 6 nenbered
het eroaryl ring, each of wf? ch may kg optional l'y

wiekpst i tuted by one or nore substituents independently
sel egted from hal ogen, cyano, nitro, SH S(O) 0-2R9,

R’ mrd BRiogethegpdhzhirearRas atomGp eyt thRy Bre, botlf vy eattached form a 7

membered aliphatic carbocyclic ring which may be optionally substituted by one or more

substituents independently selected from halogen, hydroxyl, Ci.¢ alkoxy, NH,, NH(C,.
alkyl), N(C,. alkyl); and C, alkyl which Cy. 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
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)2R’, NR'R, §(0),NR"R", C(O)NR¥R", C(O),R"®,
NRS(0),R'®, NRC(0)R?, NR*'C(0),R*, NR®C(O)NR*R*, OR* and C.6 alkyl
which C,.¢ alkyl may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, C,. alkoxy, NH,, NH(C,.s alkyl) and N(Cy.¢ alkyl)y;

R* represents a group of formula (D) or (Illa) or (IIIb);

jHZ)b

X- Z

NTR® i x x
Y/ R I\KRFJ

(Csz\/

@I, (IlTa), R® (),
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NR17S( O 2R18, NR19C( O R20, NR2
1C( O 2R22, NR23C( O) NR24R25, OR26 and Cl1-6 al kyl which
wW@1008/0542k51 may be optionally substituted by oOPET/GB2007/004350
nore substituents independently sel ected from hal ogen,
hydroxyl, Cl-6 al koxy, NH2, NH(Cl-6 al kyl) and N(Cl-6
al kyl)2; R4 represents a group of formula (Il) or
whér”ia) or (Hb); (nib),wherein Y is -CH-, -CH2CH2- or
“&PCcH cH2- and the substitution on the ring in group
Y i§ LAEPL-EYH G, 6r 1018, GHLOH,4afiDibik bulstisition dnsthd ri@g i2grobp (18) may
1lor 2, Zis -CH2-; R5 represents a group of fornula
be o the 3 WRAMEPIHONS i s 0 or 1; R6 represents Cl- al kyl ene
aisopéljéanally substituted by one or nore substituents
I ndegendently sel ected from hal ogen, hydroxyl, Cl-6
bial koxy, NH2, NH(C 1-6 al kyl) and N(Cl-6 al kyl)2; when
Wis 0, yis 0; when wis 1, yis 0 or 1; Qrepresents
ZimyCRyr0) 022, NR8, - CONRS-, - SC2NR8-, - NR8CO-, - NR8SCR-,
5 = O ) ;H&gaCH  or ethynyl ene; R7
R Fegpérs%tgr?tgsm‘g% chlcl:la roup Cycl or a Cl-4 al kyl group
whi ch Cl1-4 al kyl group may be optionally substituted
by one or nore substituents {cghdependently sel ect ed

from hal ogen, hydro , Cl1- ykKoxy, NH2, NH(C 1-4
al kyl'), N(C1l-4 al kyl)y2(Rg,cyclic @r(()Il{p) Cyc2 and -
wherein
wisOorl;

R® represents Cy.4 alkylene optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, C;.¢ alkoxy, NH,, NH(C;.6 alkyl) and
N(Ci.6 alkyl)s;

whenwis 0,y isO; whenwis 1,yisOor 1;

Q represents O, S(O)o.2, NR®, -CONRE-, -SO,NR?®-, -NR*CO-, -NR*S0,-, -OC(0)-, -
C(0)0O-, -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,
hydroxyl, Ci.4 alkoxy, NH,, NH(C;.4 alkyl), N(C;.4 alkyl),, a cyclic group Cyc? and -
OCyc?%; and R” may additionally represent hydrogen when Q represents O, NR®, -CONR?-,
-SO,NR?-, -C(0)0-, -HC=CH- or ethynylene;

Cyc' and Cyc? each independently represent aryl, heteroaryl, a 3 to 8 membered aliphatic
carbocyclic ring or a 4 to 8 membered aliphatic heterocyclic ring, each of which may be
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)o2R’, NR'R", S(O),NR?R", C(O)NR"R", C(O),R",
NRS(0),R'®, NR’C(O)R?’, NR*'C(0),R?, NR®C(O)NR*R?, OR?, phenyl and C;.
alkyl which phenyl or C,.¢ alkyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, C;.¢ alkoxy, NH,, NH(C . alkyl) and
N(Ci.6 alkyD)s;

R® represents hydrogen or Cy. alkyl;
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OCyc2; and R7 may additionally represent hydrogen when
Qrepresents O NR8, -CONR8-, -SO2NR8-, -C(O O,

WO RiBs@F$240r et hynyl ene; Cycl and Cyc2 each PCT/GB2007/004350
i ndependent|y represent aryl, heteroaryl, a 3 to 8
menbered aliphatic carbocycfll cring or a4to8
menbered al i phati c heterocyclic ring, each of which

R o Facha el Z?é’r%%ﬁ%} PRI ATy optionally

subé%ﬁf@t@@b Bhé Blonlo%ubs?t(t@lg éﬂlaéﬁ)c selocted( 38 MRLEB $ivdroxyl, Ci.
NRLARL 6, 8, NRLOC( O) R2G, "N

6311§D@Q/O)JEIRZTQHNRM@CD) N@NG@LB all(}liaﬁan@henyl and Cl1-6 al kyl

Rt o 19 o 81 For B SBbs i b henkS nobpbRiant

196 X Yot &
md@ﬁi(l%mt ¢ e%rlés%ﬂ’lt l)ﬁﬂéﬁ%&lr’\tl)(r &D{g@ﬂ@ W 11c1§:¢ %dﬁ%dggr% ISJ% ﬁitﬁ!?onally

subgiijeted §iB ane pr mre@ubstvecy@ntﬂmdsmdm @é@tﬁd ﬁn@eﬁselm@emthyylroxyl Ci

al Kyl 1ma
o s SRRty ool PR TR g R, Rane
bﬂﬂ_@mﬁﬂ e tdgetise ettt the nfiropsh hiaho@arhicth th@fr a¥yboth @iach@d may
al kox NH2, NH(Cl1-6_al kyI) and N(C1- kyl)2; and
fornpa g, to ﬁp@eania@ahm@sc hetrepgy Clicing, whidh, hem gosiiio rirganaxbe

opt13na1 s g?]tt g?gyng ?E}O@glb%gf‘g@m gﬂﬁ%ﬁﬁ%%q%}t&%/ Eorln halo)gen

hydtmiyqud Gn@dlkyyl whh:ht@ 1t6uaﬂlqd nizy har@tlonallymubstﬁutbdﬂoytoue o fore

nd I | ect hal |, ClL. 6
subsyealRy R el Paloger o ce%fi{%ly)z or any
and & re&&eﬁ@gﬁ%ﬁac%@ﬁ a ?table'gl‘)ﬂﬁi&a%én \M{% acid.
together with the nitrogen atomto |cht ey are
both attached, may forma 4 to 8 nenbered allphatic
i S BERGNTY obUR P sty A 0855 e B MR chare o

the qﬁuﬂ@aﬁ@dﬁmgeﬁ aSéth emeeaducfﬂ X@dya&eog@rphaﬁﬂak@tmhly%&p%@amon
al kyl , which -6 al ky ptional |y substituted

of apgyorigrs p@ivapé(esgj @S‘tailﬁtn@eﬁmcg In pgy @@bwhmt 9f the inventéen X may be
an ablABrAGhRGRD 128 dfop XMX chloride, bromide, iodide, sulfate, nitrate or

phosphate; or an anion of a suitable organic acid, for example acetate, maleate, fumarate,

citrate, oxalate, succinate, tartrate, methanesulphonate, p-toluenesulphonate,

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

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

encompasses 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.

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,
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and X represents a pharmaceutically acceptabl e anion
of a nono or polyvalent acid. The conpounds of fornula
W@ Rgososaps i se an ani on X associ ated with the pPST/GB2@7/004350
charge on the quaternary ni rogen atom The ani on X
may be any pharmaceutically“acceptabl e anion of a nono
or polyvalent (e.g. bivalent) acid. In an enbodi nent

o S e TR R Y G e B P o Bampls
of Mold ALBbEed RBRFRARAL figs Qbcofdin@ b 818 pdsert ifvnkidRliglude thienyl,

organic acid, for exanple acétate, naleate, funarate,
furaniyt, partidinybpatiatidiny b oywezimk, pyridaginyl ahizolyl, oxazolyl, oxadiazolyl,

1m1§§9§yjﬂ§§%zﬁ&gﬁ§c{t§h6$ﬂ; g%rgg? g(jel#nléltp[glggo%l? Examples of bicyclic

hetéroaRRafa@Beinklude Fued bi®aRE Hhg b@sténs #herein both rings are aromtaic
hem napadi sylate). It wl| be understood that certain

or, glégrpatiNelis ooé ring s pesEnend the efher BAS ieENeaPEpti¢.n 6,6- or 6,5-
sol.vat.ed. for I . : d

P LB TR DL bt e

arotnad€thé An-ERGRIHP aisgesayabd substithted bly\oxb €60] auchmhat@eretaienamide

compounds of fornula (1) are capable of exjisting in ,
or wegkumstianiey isdomerdyg the %m%vi Unleﬁgotg?ra%?ﬁ‘s%%@'@%‘?@ lrggoups may

.. . . | H 1 2
v AL ERESHBRIRRRAR bfRIL) € BRG] KBl s
accbir‘ltémgmf the praserdtiimgention erchitde shieTd ufuoaml, pyadihykipyrimidiayl,

t hereof .al so.form an as t of,.the present.i.nventi.on.
PYTRARY b By Bk RO Qxiﬁ‘%zyﬁe%ad%@ef#?%%?&% 39E“Q1gh m
isothib B3 ¥olyl G8N AL 681y AN BRI JTibRG cRY RéteIvEr IR ringk idblude

at | east” one heteroatom selected fromthe group

indotyhsinéazolyd, pfinaliny}, dspapinokipyfeauinsmplisyl dndrquingxdlinylc| udes
nmonocyclic and bicyclic heteroaromatic rings. Exanples
of 5 to 6 nmenbered heteroaryl rings according to the
Th te@SE AliphtiEhbtdrody dlio ¢ingUeertofdsedyitarorhati@myhocypli¢ il Biyyclic rings
pyrimdinyl, pyrazinyl, pyridazinyl, thiazolyl, |
comRusing 1 leass Rpeifiiororipm selesiesizom yhe group cesitipg of nitrogen, oxygen
[ el s I
and AL, 1BEples o T Ao B plebov AR R0 Bl o the
presémaneysve irclwle gy edolidingt, piperidipy], pieramioit mogpholinyl,

alternatively, ong ri is aromatic and the oth :
homgplﬁéﬁzwgﬁg{%ﬁoe{pepﬁmgf%ld 3(??“%?{‘;1? e other ring

Aryl denotes aromatic carbocyclic rings, for example phenyl or naphthyl. The term
‘aliphatic carbocyclic ring’ denotes non-aromatic carbocyclic rings, both monocyclic and
bicyclic. Examples of 3 to 8 membered aliphatic carbocyclic rings are cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl. The term cycloalkyl denotes saturated monocyclic
carbocyclic rings. Cycloalkyl 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
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.
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fused bicyclic ring systens wherein one ring is

aromatic and the other ring is nonaronmatic, the
woomsaseant i c- ring may be substituted by oxo PEDHGB2WC04350

that a ketone, am de or ureg functionality is formed

in the ring. Unless otherw se stated, heteroaryl

.groups nmay be |inked through carbon or nitrogen.

-CHzp PR Chreand e SERan f el ot o tpgresc gpafugeation afkylene
grofds el ﬁl\ébrpopa)fé bﬂlgdm}yllrmg . %‘Zdh%)&m{)l@%g a‘tﬂ%’ﬂfﬁéne is

t'hi azol ylI', oxazol yl',” oxad azoly

i's zonI |soth|azolyl, pyrazolyl and triazolyl.
;Kgégggges of bi cyclic heteroaromatic rings include

rd |, indazolyl, quinolinyl, isoquinolinyl,

gui nazol i nyl and qui noxalinyl. The term'Aliphatic
het erocyclic ring' denot es non-aromati c nonocyclic and

C I|c i n y | east t er oat om
tn S P RE BT Rt R SR B8R g by qutonally
subﬁﬁde@bkﬁth Whe o%@étﬁb‘éht@éntgrt}fe%rguﬂ%@a 8¢ aesudktitRRaldr %ubstltuted
heterocyclic rings according to the present invention

whenIbstite eé;ﬁhq- griors ivall igengsalbichd shbaljined Watb@mg,ztwmr three substituents.
In g@H&QP g }fxﬁ%/clxyl &%F@)S s o{lgtzbe%lachelaqgcpl %l i‘uc?ﬁ I8 6@ acentto a

azet | e€s aronatic car o
mﬂé@mlammnple phenyl or napht hyl. The tern1 allphatlc

carbocyclic ring" denotes non-aromatic carbocyclic

rings, both nDnocycIic and bicyclic. Exanples of 3 to

In o8 e‘f‘i?dg@ﬁﬁ&ﬁ’ o?{HeHH?é Qﬁ%b %ééchér' \91%’[1’1 grboin Bfom tq which they

cycl opropyl, cyc cycl openryl cycC
are oth directly etyachod fiay a ﬂmmtbemdsablma&lybdng;mlﬁclycjdlmlkyl ring may
o & rb clic cl oal u noc cli.c,
be EBpRaRHr e e A ST e RomelipendaafTh gektied ppyhalogen,
h dm@m 1kd 5 ONHIENHED).
T el SN RN PN ﬁf’(e"cx’? SR fnd SPLERSL which C allyl
masslp@@pthn@By S‘d??ﬁtlaltﬁ@/by ghoupsorgubstiticats isdenengenttly selected from

branched chain and i nclude, for exanple,
halo%b%h&lﬂgr , hpropyl, iso-propyl or tert-butyl. The

tern1a|ky|ene denot es bivalent aIkyI groups , e.g.-CH
In the context of the

In aB ,egg)@ﬁ%m% QE thei 1@@1}‘[1@}%, R quh R rf@ gether 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 one or more 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

(VIID)
whereinqis 0, 1,2, 3 ,4, 5 or 6; and each R independently represents halogen, hydroxyl,
C1.4 alkoxy, NH,, NH(C\.4 alkyl), N(Cy.4 alkyl), and Cj.4 alkyl which Cj.4 alkyl may be

optionally substituted by one or more substituents independently selected from halogen
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groups may incorporate cycloal kyl rings, e.g. an

exanple of a C4 alkylene is In the context of the
w@r@ses4sepci fication, where it is stated thaPCHGBR@I004350

may be optionally substitueg with one or nore

substituents the group may be unsubstituted or

substituted; when substituted the group will generally

andgjgﬂlzo%gft | e%hefgag:\/l%gt}g lgﬂﬁin&1¥\@ubs l}t&{ Hﬂ?.%% lﬁeeg.\tbgﬁtugﬁlt R,

carlScil #6xfis & Betyelbalkyli rmgaﬁaﬁclﬁmnatlp cmyﬂoﬁer @gem sabsiituentd) In a
an enbodi nrent of the 1 nvention, get her with

furthereaspent lpb iserobedieni i1, { Rey: %ndeea%RHn@mea ntly represents
| ich
hal ehﬁ%ﬂﬁ%§ﬁ8¥ﬁ%éa%ﬁp? eg%% |on?%#gh§%gg%kﬁg?g%m%ﬁ 50

nore substituents i ndependent I y sel ected from

gen, hyd , Cl-4 alk H(Ci.- 4 , .
: Who@?@m&f;@ Brire S B oA Ry b e i
e

hal@geneh&rhdxm@u alkoxyh &THnWEEC i -oalky RINGEhd afy edgethand Ci4 alkyl

Whl\giitfgé ﬁ,géfl ?T)ggf e é)pta;t q@%&b%@u eg E,%, gg%/ R’?‘%‘%ﬁb o&%talfﬁtg ﬁltdegendenﬂy

seléEYé?ll f?@rhlh)ﬂo%éﬁ RicH R0 B8, IﬁF@JﬂlﬁH@l dsifect BPEd dibREmbYt, Rheepresents
more substituents ‘i ndependently sel ected from

phdnal @rqmnylh ytiabsgenylred tigenyd reeykel optippallinsubtigtsdriyrne o more
e D A0 SR 0 5 BN OP B

OCPt. Tharsellfartieylabpect whiliseinibodirhent 0R3 tbpredentSan 141;1su$stctute6 ‘phenyl or
and each R independently represents hal ogen, hydroxyl,
unsgpstijutgfl gyl NH2, NH(C 1-4 al kyl), N(Gi -4 al kyl)2 and
Cl-4 al kyl which C1-4 alkyl nmay be optionally
substituted by one or nore substituents independently

In zﬁﬁérﬁl@dcﬁﬂefﬁtroﬁmhdmk/agﬁindﬁdeplyshmMenyN%meienﬂyna)obé égytionally
ng i.s substituted .b n on

SR PR A8 I CHSBFER gRISRS TN G Es Bt Bigapy hydroxyl, C:.
4 alf(@‘zi}r WENRIERT L WRyBUREE | L815,SOCFD afd ;.4 alkyl which Ci.4 alkyl may be

optionally substituted by one or more substituents independently selected from halogen
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, Cy.4 alkyl, OMe, CF3 and OCF3. In a still further aspect of this

embodiment R® represents an unsubstituted phenyl.

Tn 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.

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

CH,CHj,- and the substitution on the ring in group (II) is in the 3 position.
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further aspect of this enbodinent q is 0, 1 or 2; and

each R i ndependently represents hal ogen, hydroxyl or
w@e0d/0542kyl . In a still further aspect of thi SPCT/GB2007/004350

enbodiment, q is 0. In an egbodi nent of the invention

R represents phenyl or thienyl, which phenyl or

thienyl nmay be optionally substituted by one or nore

substituents. independently se|lected from hal n,

In ah GHPBJIEIT ehihn THRRBRY EETeRee oo of Rore (RED: 4
al kyl )2, OCF3 and Cl1-4 al kyl which G -4 alkyl may be
optionally substituted by one or nore substituents
i ndependent |y sel ect from hal ogen and hydroxyl. In a
further aspect of thi di ment, R3 represents
phenyl or thienyl, whi ny| or thienyl may be
optionally substitute o¢—eR™ nore substituents
i ndependent|y sel ecte hal ogen, hydroxyl, C -4
al kyl, Owe, CF3 and —Tn a stil®.further aspect of
this enbodi ment, R3 represents an unsubstituted phenyl
or unsubstituted thienyl. In an enbodi nent of the

In ah R¥RHINX Nt BBiHeSRYRSEMIIS BpRBsts a Wdiug bf pitenyd (IItay be
optionally substituted by one or nore substituents

In ahredeodimim of thegevengordR frepiesons dawMp ofjerrayaflllagg is k and b is
1 al koxy, NH2, NH(Cl-4 al kyl), N(Cl-4 al kyl)2, OCF3 and
" Cl-4 al kyl which Cl1-4 alkyl may be optionally

substituted by one or nore substituents independently

sel ected from hal ogen d hydroxyl. In_.a fur

In sagphodimagnt ofthe ip nn%apnﬁepfeﬁ@tﬁ» 2 EF‘%‘Q@E f@“ﬁﬁﬂeﬁ&%- whi ch
phenyl may be optionally substituted by one or nore
substituents independently sel ected from hal ogen,

In dnyeaitdithent GF the @bdent invEion, BB iapovdE™3: canmpoangd of formula (IX),

R GEPRSLPSREhY1 LierR] 4 1oAY REP SR Ga Torila ()

invention, RlL and R2-{ogether with the carbon atomto
whi ch they are bq ectly attached form an
unsubstituted 7-ng ¢d cycl oal kyl ring, and R3

represents unsubs dophenyl.

(IX).

In compounds of formula (I), R’ represents a group of formula (IV)

@),
?{(Rfs)w/ R’

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

(IV).

In an embodiment of the invention w is 1 and RS represents Ci.4 alkylene.

In an embodiment of the invention w is 1, R® represents C;.4 alkylene, and y is 0.
In an embodiment of the invention, wis 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 Ci.4 alkylene, y is 1 and Q

represents O or -CONH-.
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In an enbodi nent of the invention, R represents a
group of formula (11). In an enbodi nent of the .
w0 pwsfs2eh, R4 represents a group of fornula (PCY/GBY07H04350
-CH2- or - CH2CH2- and the bstitution on the ring in
group (Il) is in the 3 position.In an enbodi nent of
t he invention R4 represents a group of fornula (Ha)
nt _of,. thel tion resents a
tn oAb TR i Eitiobaf 1 TR b B e A GRe.ohe 1ud @
I‘epl‘dB‘,VIﬂ;E]t-CONH-B‘ﬂ -capesents a group of fornula (Ilia), a
is 1 and b is 1. In an enbodi nent of the invention,

R4 represents a group of fornmula (HIb). In an

In SRR, o?IIhe% 1%961& O?IS?I gg)prége e[nt | ?&ic@gﬁégy 8%1?1”4 91?291 group

a conpoun _

optjpimely kutstitutdd Ie;ng/bycam@rditﬁ) @yd. X are as defined in
formula (1) In conpounds of forrmula (1)5R5 represents
a group of fornmula (1V) In an enbodi nent of the

In AR diRBn iR 19Vélﬂ%n3§63} ; afld Cg 1‘@@- %ﬂ?gﬂ&gﬁ Bf a2 eo 1o b1l fembered

invention wis epr e
hetgmale’hbddphlrphﬂnybbr $ toe6 rrlemnteddmtemarﬁl thay E@opt&mbﬂﬁ @llﬂisﬁtuted by
.and

0. odi of the
ons QiR Rl Selot B ek elasesy Rydient: Cys plkoy, N,
R R n“@gventﬁ.ﬁgﬁﬂ%nd?@a% r‘éﬁc?@hel}rl or G gyl
mag bk 9pe¢r@11yyubs§,mﬂe<éhﬂ ot clep0®§eh$tstu@ts)mdeMIbhﬂ}1 selaated from

hal SRR I loafl EGEpL T ER BemhenSurnid o R B foeorting o tis
emb(ﬁn@):ﬁhnclhﬂe Rox£oBedhdRRhnyf the invention, R7
represents a cyclic group QIC | or a C-4 aI kyl group

optional Iy substituted by a cyclic group Cyc2. In an
o GTBRRON I AP L5 RO LT R e
hetm'oal‘;vl boa 6 tore mzertecedadiphatielicdrooptichmgphicbhl, naphthyl, 5 to 6
memgere Ihtet%}o%gyl%)f 4 to 8 membered aliphatic heterocyclic ring 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), , OCF3, phenyl and C;4 alkyl, which phenyl
or Cy.4 alkyl 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, pyrazinyl, pyridazinyl and furanyl.

Examples of 4 to 8 membered aliphatic heterocyclic rings according to this embodiment

include pyrrolidinyl and morpholinyl.

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(C\.4 alkyl), N(Ci.4 alkyl), , OCF3,\ phenyl and Cy.4 alkyl, which phenyl or Cy.4 alkyl
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.



10

15

20

25

30

one or nore substituents independently selected from
hal ogen, hydroxyl, G -4 al koxy, NH2, NH(Cl-4 al kyl),
wWOR@B/08923% kyl )2 , OCF3, phenyl and Cl-4 al kyl , PediGeR007/004350
phenyl or G -4 al kyl may be @ptionally substituted by
one or nore substituents in& pendently sel ected from
hal ogen and hydroxyl. Exanples of 5 to 6 nenbered
het eroaryl groups according to this enbodi nent include
i soxazolyl and furanyl. In an enbodi ment of the
In ah B¥8BEHRAL MG ifRAGES @trépre&%&véf 4 IR0 hivih.c,g aﬁ<yt1 fha§ be
menbered heteroaryl or a nmoer ed al 1 pha
optiprestllyrsobstititied by iong or mrecsmbpﬂntam)tb mdnpqzﬂqlehw sel&td:cbfrﬁm halogen,

hy R BTt Rt TIEREY MM SR by <G8 BRPIeR, Bhieh ko,

pheﬁ?ﬂ HEphthy$, lfti@hyl uﬁéﬁys ot Eﬁ@]@ﬁg @Rﬁl&)'tﬁ{ays&] ﬁﬁfoﬁau;f mghtuted by one
e r OXY OXY, H(C1-'4 al kyl),
or w@alﬂwtlwemy |n}®penct9@ﬂs selpeied %naha&og@n;hychow; cyam (&h alkoxy,

NEREG - Al N PR R B R vicBa el Y

optibied|ygmBbstindd by dhe ¥y mordtdepluests afdeperddenty E@éﬂﬂéﬂ £6m halogen
het eroaryl groups according to this enbodi nent include

and hydgexylol yI | “pyrazinyl, pyridazinyl and furanyl .
Exanpl es of 4 to 8 nenbered al i phatic heterocyclic
rings according to this enbodi ment include

.In apymboﬂumzhnnyﬂ thamevemion R reprgsentd @ paikydntybithtantallofl ntade

optipg Bruhried Rficih Op oy TubeRiosny indgberdanly Siesied Bradieen.
hydm?(gl Jlee  anbokenAehyl, BlBSahabRGRY, WREh ?Ber{W rﬁrangl or phenoxy

stituents 1 ndependently sel ected from hal o
groupyian R Dpth(DIauﬂ Swslkltl)@d b)NHZQ Orl\lhl@I@Suhstlalld{m 1)1dep‘el(n®ntl4/ selected

frong et pyiroi Cobear o NG Sl Rk B Fs a8 i

alkylOVhecHSURSATkH 4Rt 15 dIdARIBN @Lﬂaaﬁﬂuyedw Al thdre amshaleaaen

and_hydr oxyl mples of 5 to menber ed het er oaryl

mde@%ﬁ?ﬁgl}’é@é@?@iﬁﬁgl ltaéogeﬁua@déw@r@ayhent i ncl ude i soxazol yl
and furanyl.In an enbodi ment of the invention, R5
represents Cl-4 al kyl, Whl ch G -4 al kyl may be

In an embodiment of the invention, R’ represents Ci.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, C;.4 alkyl, OMe, CF; and OCF;.

In an embodiment of the invention, R represents

-Cia alkylene-Q-R7;
wherein Q is O, -CONH- or -C(0)O-;
R’ represents hydrogen, Cyc' or a Cy4 alkyl group which Cy4 alkyl group may be
optionally substituted by one or more substituents independently selected from halogen,
hyciroxyl, 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 OCF3; and
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optionally substituted by one or nore substituents

i ndependently sel ected from hal ogen, hydroxyl, Cl-4
wa@bkdeny24phenyl , naphthyl, furanyl, thienyl anBCT/GB2007/004350

phenoxy, which Cl1-4 al koxy, Rhenyl, napht hyl, furanyl,

t hi enyl or phenoxy group naf be optionally substituted

by one or nore substituents independently sel ected

Cro PR I BSp Brensbit i litoroiyiring ok oA o8 iy aliphatic
hetMbEfdic Ghpdedh oY WHBVmRLHLOBb i AEA J{wbsaaﬁé& Mt%ﬁsiopﬂm&ne

or more substituents i'ndependently sel ected from

subpiénenfe indapendaydly entgdied fromdmlogeidyidrent, Gifs aﬂltm(y, NHZ, NH(CI 4

SR S e SR8 S B G sty

\subStblhtéﬂIHyUﬁBto‘B rridil@i sutRtehentsindepedRatlp delbéied b al t&wg&n and hydroxyl.

hydroxyl, Cl-4 al koxy, phenyl, furanyl and phenoxy,
whi ch phenyl furanyl or phenoxy group may be

b bst it uents
tn SRR o URSH) L Bk RS OTC Ol SR vet o
whaleian(ys cmzH Nﬂathlsal 5<§o| 6 meﬁibé%e&héteﬁidﬁyﬂ o)paonaﬁxy*Fs&b@cﬁdted
Cl-4 alk |ch G -4 al may be_ opti onal l

Witk % o4 g e%l‘ u@ﬁ%mé?mé?@lwwthmhglogﬁraélpféwef@hQly alkoxy,
|

N BRI ST, S8 108 Oy 319 SRS, 0t o

be @tioyhllm;bsbmtaddiw a@ralr Irr;ors Glidstltuentsedddpynqlﬂmdmsélectédl Iﬁ@ﬁylhalogen

fu henox roup
ey ST SRR B BT R Bab B4 B Abrac Sibe i bk ent
| t hal ogen, hydroxyl, C -4
mcngpk)%lﬁf%%d%br}iﬁ%%ﬁgﬁgﬁ%g#ﬁ% an enbodi nent of the
invention, R5 represents -C -4 al kyl ene-Q R7; wherein

tn o sebeghmid e ol i G4 iyl oroup may
whdrein Q is -CONH-; and Cyc' is a 5 to 6 membered heteroaryl optionally substituted
with one or more substituents independently selected from halogen, hydroxyl, Ci.4 alkoxy,
NHz, NH(C,.4 alkyl), N(Cy4 alkyl),, phenyl and C;.4 alkyl which phenyl or C;4 alkyl 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.

In an embodiment of the invention, R° represents ~CH;-Q-Cyc;
wherein Q is -CONH-; and Cyc' is a 5 to 6 membered heteroaryl optionally substituted
with Cy4 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 ~C .4 alkylene-Q-Cyc';
wherein Q is -CONH-; Cyc' is a 5 membered heteroaryl optionally substituted with one or
more substituents independently selected from halogen and C.4 alkyl. An example of a 5

membered heteroaryl according to this embodiment is isoxazolyl.
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optionally substituted by one or nore substituents
i ndependently sel ected from hal ogen, hydroxyl, phenyl
wa@paspherdbxy, which phenyl and phenoxy may be PCT/GB2007/004350
optionally substituted by on 2 or nore substituents
i ndependently sel ected from'hal ogen, hydroxyl, cyano,
C -4 al koxy and OCF3; andcycl represents phenyl, a 5
heteroar or a 4 to 8 nmenbered
In a3 e%%'éfw‘? g&%r‘%‘é%‘lof‘t isByd0g8hn of which may be
optlonally substituted with one or nore substituents
|ndependentl sel ect ed {rontgalogen hydr oxyl, Cl-4

In an) eabegimegtiof thqipention, B and B e@q(}(;]_ldepead@y]y)tgprem fyh alkyl,

N T D O -

seldetedefpen Helopdryarstyeles:6d. ftf et dogett oxrick Myetvay R’ addR'® each
nbodi ment of the invention, R5 represents -Cl-4

md%ﬂeta%né‘afée@e Crsaligierein Qis -CONH; and Cycl is a 5
menber ed heteroaryl optionally substituted Wi th
one or nore substituents independently selected from
In ahadmbgdnneﬂtyoﬂﬁmx;d/e;nu@ﬂ R“’aRRbR;V RUHR M R @', Rl /PR, R?, RZ,
& | sy and Cl-4 a whi ch_phenyl or
RZ% 1% |R n%ff?ﬁ eaﬁt ¥|rm65§a*o@f4f?gﬁléa sy ablprb which Ci alkyl
maf'Bé @ptﬁ)‘ﬂllaﬁ& ‘sﬁﬂéﬁﬂit& Ef‘&?ﬁoﬁ"}ﬁ&@shﬁ(st%n%q %GB& rb@ egtgﬁ'? om

hydr oxyl . anples of a5t ) teroary
halwc@ndjhm@roxﬂ tIhlaB curbbdidiiene of thi mteuden,&&%i RYIRY R, R15 R,

R171p%{/9’e ti h ﬁnd @ygﬁdge |R26| nh%ﬂe%g% I}}iﬂ:rp}érle()frbky@ogenor Cis

alkyl CONH- ; and Q/cl is abto 6 nmenbered heteroaryl
optionally substituted with one or nore substituents
i ndependent|ly sel ected from hal ogen, hydroxyl, Cil-4

0 B PR T il o™

optionally substlt «R) ne or nore substituents
i ndependently sel g
Exanples of a 5 t\p
this enbodi nent iR

pyri dazi nyl . R

gnber ed het er oaryl accordlng to
¢ | soxazolyl, pyrazinyl and

X)
wherein q is 0, 1 or 2; each R independently represents halogen, hydroxyl or Cy4 alkyl; R?
represents phenyl, which phenyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, C1.4 alkyl, OMe, CF; and OCF5; R
represents Ci.4 alkyl which Cr.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, C;.4 alkyl, OMe, CF;
and OCF3; and X represents a pharmaceutically acceptable anion of a mono or polyvalent

acid.

A further aspect of the present invention provides a compound of formula (XI)
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In an enbodi nent of the invention, R5 represents

-CH2-Q CyCl; wherein Qis -CONH-; and Cycl is a 5to 6
woreiboseds het eroaryl optionally substituted w PET/GB2eD7/004350

al kyl . Exanples of a 5to 6 nber ed het eroaryl

according to this enbodi ment i ncl ude i soxazol yl,

pyrazi nyl and pyridazinyl. In an enbodi nent of the

i nvention, R5 represent 2'3) Cl-4 al kyl ene-Q Cyc';

wherein Qis -CON Qrcl/ais a 5 nmenbered heteroaryl
optionally substi ed YW th one or nore substituents
i ndependently sel from hal ogen and Cl1-4 al kyl. An

exanple of a 5 negbsged heteroaryl according to this
enbodi ment i s i sBxazohyl. | enodi nent of the
invention, R is hydrogen. /in epbodi ment of the

i nvention, R9 and R18 eacki pdegémd®nt!|y represent
G-4 aIkyI whi ch Cl1- al ky be optionally
substituted by one or nore substltuent@KDndependently

gd
e O L g IO A ATPER i
represgtesteny], @hich phekyl may be aptioantip dubwanitedoby Mbeor more substituents

indepORGRIy ABlleritopt Tlgken. Pudkoxol s Qe s aegngssRl !

R’ ﬂgﬁl@@&ﬁ@@?{‘&lk})’l GBRMESE 4@11(}}13!1@2&% tlgﬁalg]sug @u bg Mot hore

be opti onal | stltute
subﬁﬁu@t&;mldsmnﬂ@mm sldctedepan helngd:ry hyéﬂoaylt, €d-4 fa}kwy nﬂieogenaphthyl

furagXp flﬂéiyg %ﬁé{ ﬁtl Io%ﬁi\glncgggg a{ﬂ% t gg Ezté{ra%%k t}iwnyl or
pheftd; orbdP malidé opﬁ’gﬁal@%@bﬁﬁ@te@ Bﬁ Bné BERRRNABEth¥nts 1ndependenﬂy
r epr esent drogﬁg or Cl-4 A further as

SelePWé fmb@lﬁgm, Ry Ylowa@poﬂh d@kma/} (Nﬁ'ﬂpN@K@l oalkfygrwla alkyl),,
OCIe Xgnd\@ 1&I§Ch4 al%§fél{l d‘»ib? 8@%}1&@' illJ]%F Eu%? ey or more

represen hal oge
subs*tﬁmr&smﬂépenﬂhﬁbyéeleoﬂddl fedm hhleggﬂ aﬂtﬂwdbcﬁ(ﬂ;pt i on aI ly’

bstituted b ne, or nDre stituents independently
and?@reé’&f{ssl&w B#WPWHY ARRFRE %ﬂmomimamyx polmient@msl
and OCF3; R5

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

(X1
wherein q is 0, 1 or 2; each R independently represents halogen, hydroxyl or C;.4 alkyl; R?
represents phenyl, which phenyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, Cy.4 alkyl, OMe, CF3 and OCFj; R’
represents -Ci.4 alkylene-Q-Cyc'; wherein Q is -CONH-; Cyc' is a 5 membered heteroaryl
optionally substituted with one or more substituents independently selected from halogen
and Ci.4 alkyl; and X represents a pharmaceutically acceptable anion of a mono or

polyvalent acid.



10

15

20

represents Cl-4 al kyl which Cl1-4 al kyl may be

optionally substituted by phenyl, furanyl or phenoxy,
wokiosiosphenyl , furanyl or phenoxy group may bePCT/GB2007/004350

optionally substituted by o or nore substituents

i ndependently sel ected from hal ogen, hydroxyl, G -4

al kyl, Owve, CF and OCF3; and X represents a

A RS VBR8N ARD I B BBy iy o

i nvention provides_a cqmound of formula (Xl)wherein g
is 0, 1 or 2; eag Tnde%endently represents hal ogen,
hydroxyl or G -4 R3 represents phenyl, which
phenyl may be op ally substituted by one or nore
substituents i ngapen selechgd from hal ogen,
hydr oxyl, Cl-4 kyl , [{Owe, a OCF3; R5 represents
Cl-4 al kyl, which Cl-g RY,Tbgsopti onal |y
tUents i ndependently
sel ected from hal ogen, hyo , Cl-4 adepxy, phenyl,
napht hyl, furanyl, thienyl and phenoxé, ich Cl-4
wheatikapiy 0, phedydach Raptepepdentfyuepmydnts idiogenyhy dooxyploe Gox yikyl; R’

rep QL R e bf PP e s e dpre substtvents
ind I H )
nd Y 5?%3?22?"“%%?22*‘%?% A R I S T
R repipsands optd dkalens QsBbisti tuted by one or nore
Qiiébiﬁﬁﬁﬁgg}gjt§5§pendently sel ected from hal ogen and

y ; ané

drox rrepresents a pharmaceutically
y P

R’ repesgitlydeogenl 0fc'adr 2C iRyl Qoo i¢RICR N BIGE bbup fnay be
further aspect of the present invention provides a
optigBMoIREtItytedrbyrang o8 moRe pybstivenisiipegendendy selegied fromehpdagen,
p. : -4 .
by RO R B PR o Bl TP o D BBy sBstinted
by aetar amat kybssitieatsiihddpeniddmyly gelectod font lealsgdnshydrotenf &rano, Cry
Ikinde %ﬂgﬁgtk¥Fselected from hal ogen, hydroxyl, Cl-4
AXGY I, anerE3 and OCF3; R5 represents -Cl-4

Cyﬁ%ﬁé&ﬁ@p@e@d?é—ﬁ 10 leBlrdd HeteroftMNihg oY d § ﬁleﬁhb'éred alilphatic

ered heteroaryl optionally substituted wth one o
hetarestyelie tibg:t dach efwhichmerypeneigionby sdistuteddvitl om drahagen

substituents independently selected from halogen, hydroxyl, Cy.4 alkoxy, NH,, NH(C 4

alkyl), N(C.4 alkyl),, phenyl and Cy.4 alkyl which phenyl and C;4 alkyl may be optionally
substituted by one or more substituents independently selected from halogen and hydroxy!;

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 (Ila) herein below.

+ 5

N—R

(I1a).
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and Cl-4 alkyl; and X represents a pharmaceutically
acceptabl e anion of a nono or polyvalent acid. A
wo ooslosn4mspect of the present invention provi BEEGB2007/004350
conpound of forrmula (XlI1) erein qis 0, 1 or 2;
each R independently represents hal ogen, hydroxyl or
Cl-4 alkyl; R3 represents phenyl, which phenyl may be
aII bstituted h e or nore substitue
tn of Rl irat oS Bt it s ahs & Byt S jarmogs llp) wherein
the s’%éﬂéb!dhenm coﬁg'%ré’c[@l a@'f& C&%@tl&?@ﬂ' e %ﬁﬁlﬁch&%‘hng is (R), as
al kyl ene- @ R7; or -
demggqjq:cblgeﬁ[eg{ldhydng@éd’rel@ systan. EheGR) 4tea¢d(§p|meg b thes embadiment

N AT RN T R -

ma @s@ﬁt inhydeenil(1: 1pReRyte @ﬁl@tﬁ@f(sy SdoisvheE THARSRY, la further
an enoxy may be opti onaéqﬂj;I substituted by one or

aSP%P@ﬁQﬁﬁlﬁtthm@ﬁtp@\il Rure epapewy af formulallogdnrein R*
repr@é’eg{soa S%I’O%l% SR % ﬂaﬁfafl%r?c{ \%R%gméﬂrfl%e oTE glh 1 ceﬂ N %uratlon at the 3-

repre eroary

posmbnaftﬁluetcpn&cmpﬁﬁ@mﬂ{b phatic heterocyclic ring, each
of which may be optionally substituted with one or
nmore substituents independently selected from hal ogen,

In t}{éyrﬁgﬁ%gbf th%ére%[aﬁl ﬁgéﬁiatwﬁlzﬁhﬁ %\Sﬁm ﬁﬂ%ﬁﬁgﬁ)i anngaéi"’_teims of
enaraidn;dncrmyesbée ap),twlmnlaisl oplcslldirsiﬁcbmtthnjlaby ocﬁﬂé differeneebetween the

subs i.tuents._.i ndependent | ed fr halo en and
B eV S BER A SSoR A9AHsB o s g, pressed as

a pe?&ﬁ%@é an ﬁluét%te M @6 pRa BN QnHiniRG VY YA RRE eBftdmer and 5% of
nmpounds of the present inventiron wherein R4

anothems@ﬂmsr asgneopntisimdrisraxadsa (¢.apf %Q%t[a¢ 925y a) x 100].

e at the 3-positi.on t he U|nu 0
An GRS pifctBods Roldind todfle hieSeyedbon Prsi o . it ops o0%.
In ah epbegiensnabf B8 idfenfion, MM lopti¢dti)puRe tehpolddIhayah B.ead¥ at least 95%.
embodi nent. of the resent invention, R4 represents a

In adpudhgs carbodispam |0&th(e REVenjipR raiontically e FeigpolEM hagjan e.e. of at least

ogogonfiguration at the 3-position of the quinuclidinyl
ring is (R, as

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.

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.

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
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desi gnated by the Cahn-Ingol d-Prel og system The (R

stereoi soner of this enbodi nent nay be present as a
woroosse4ni th the (S) stereoi soner. For exanpl BCT/GB2007/004350

(R) stereoisoner nay be presgnt in a racemc (1:1)

m xture with the (S) stereoisoner. However, a further

aspect of this enbodi ment provides an optically pure

o STPENTS ' L8 T ) RS B SBAERE o P ot
(XB wdptighllyapiven at the 3- position of the quinuclidinyl

ring is (R. In the context of the present
specification, the termoptically pure is defined in

In % fﬁ?ﬂﬂ@ @rﬁbcgﬁ@@ﬁﬂ tﬁ?ﬁfes&n‘[ ?Mﬁﬁ?c‘n fn%vﬁigl 2 fcgl?l 8und £ fto V\%lglﬁ (XII) as

rom ratio o nce
deftﬂeé hareiuaiosrepivhérbm the Staﬁothewﬁcﬂ mamﬁgwaﬁ@rsatph@mmuaﬂ of the

sum .of .t hes ressed as a rcent age.
qur%c Tidsng s @5 Iy %5@%& st hembedimgny SRDEWaL of formula

XIENRRBb 2d 5% of another enantiomer has an
( I?r}an 1@Cllr‘:lzrpc excess (e.e.) of 90%/[i.e. (95-5)/(95+5)

X 100]. An optically pure conpound according to the
I nyention has an e.e | east

I B retre G R PR TR veBHS: mfvidfe mcampgupLi ol 1D as
defiRAPOMNIa AL, WherBinGhe &Ere@&hénﬁ@aﬂtco%g/ﬁlaﬂléh & tﬁé@-‘pﬁﬁﬁon of the
embodi ment of the invention, an optrcally pu

quipeshisivhaing as(Ranine firthet aspectiof s e:gBodiment tae fcgmphmd of formula
(XﬁiﬁgﬁbﬂET% %?e present invention provides a conpound
0 T mJ P . . .

X) as defined herein above, wherein the
st ereochem cal configuration at the 3-position of the
uinuclidinyl ring is . lo a further aspect of this
In agélm Y g (R)

dipgent of the RreyepbiYanism. RO Apgs not (qp)@sen%metbvl cal l'y
i 6 oghted S AEEAPHRRAIERY b RLGIE RONFTE) s

bmm@bve wherein the stereochen1cal conflguratlon at t he
uj nucl| i dj ring is

ition af the
%?élfm%fgﬁgg}e prseﬁmnéfergfﬁ% BF] ARhat FRpr %ﬂb‘ﬁﬁmﬂl gflsubstltuted
ben&?]’ P4 @bstituted benzyl.

In an embodiment of the present invention, there is provided a compound of formula (IB),

© (IB)

wherein

R' 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 sélected from halogen, hydroxyl, C,.¢ alkoxy, NH,, NH(C,.
alkyl), N(Cy.s alkyl); and Cy.¢ alkyl which C.¢ alkyl may be optionally substituted by one

or more substituents independently selected from halogen and hydroxyl;
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(X) is optically pure. In a further enbodi nent the

present invention provides a conpound of formula (Xl)
w@goodesaed herei n above, wherein the stereochroi/GaR007/004350

configuration at the 3-positon of thequinuclidinyl

ring is (R. In a further aspect of this enbodi nent

t he conpound of formJIa (XI') is optically pure. In a

f
R S TR PO LD 0 L
optmhelﬂﬁsubstﬂm&dsiyeﬁeaﬁ heote mﬂistlﬁmﬁfsllgdﬂpaﬁde&hﬂy &élet:tb& from halogen,

cyanomRe Sk Bo RO NERE SH BN @N&‘ﬁ@ S
NRZ%@}%Ra R (d)RZOORSRﬂ‘”c’f(bb1 P‘N}@Bc k2 d}% ot BR‘“ and nd Creglly!

| mént the présent vertion provi
whioh Cig aﬂqyl may ¥e Iopploraﬁlyd;ebstmetdd beoaé or mbm/mbsmhatte indepdidently

sl GRR ARG, by ARgy £ RO A NI mIR RN G« i Dz

R* &ﬂﬁ@@ﬂtﬂ?@ﬁouﬁa@f&%ﬂﬂ@&%&ﬁﬁ)%(‘Pﬂ (X1 ) i's Op“ cally

pure. |n an enbodi nent” of the preSent invention, R5

does not represent net H)enbodi t of the
I nvention, RS represen or

i an/epbodi ment of

repmMgsent Xrret hyl , un3ybsYiit ut ed

digzh 5 I'n an enbodi \Qf

i NW#Eit i on, re i's prauiayed a conpouRd qfiib),
formula (1B), wherein RL and R2 together with the

Whetgifon at om to which they are both di rectly attached

Y if [ . aCH,tenbsy e@{z@mehégar@ tHEERRENEbA %nrtﬁaﬂ,g gﬁégﬁ@s may

be optional ['y substitutée y one or nore subs
be independensitignssel ect ed from hal ogen, hydroxyl, G -6

aisellokr%y' NH2, NH(C -6

bislor2;
Z is -CHj-;

R’ represents a group of formula (IV)

@
Ky R

t

av),

wherein

wisOorl;

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

when wis 0,y is 0; when wis 1,y is 0 or 1;

Q represents O, S(0)o.2, NR®, -CONR®-, -SO,NR?-, -NR®CO-, -NR*SO,-, -OC(0)-, -
C(0)0O-~, -C=C- or ethynylene;

R’ represents a cyclic group Cyc'oraCiq alkyl group optionally substituted by one or
more substituents independently selected from halogen, hydroxyl, C;4 alkoxy, NH,
NH(C;.4 alkyl), N(C1-4 alkyl), and a cyclic group Cyc?;
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alkyl), N(CG -6 alkyfh and G -6 al kyl which G -6 alkyl

may be optionally substituted by one or nore
waaesosuent s i ndependently sel ected from hal oBENGB2E?7/004350

hydr oxyl ; R3 represents phenyjgor a 5 to 6 nmenbered

heteroaryl ring, each of which may be optionally

substituted by one or nore substituents independently

CyeelRItRa réﬁr?ggnhﬁjeég %%trlégoa?%( 'to @'rﬁeh?oer%‘%spg&@ QiB8clic ring or a

NR1ORT 1, "S(O 2N O NR14R15
4 tN&hY@(l@)f@Mlﬁ)h@tﬂRh@@(o@}@mﬁmg\I%h of which may be optlonally substituted

by 85 61 PR A00RLY S T ERANY PSR GEIe ey Y e TFO, SH, SO
%nmgo ]UI LS nae & 1 mh;@lp 20
R Tar oxy] &N% R kCg@S,ﬁWErE ntl\:lkr?)é?‘ 6 I;)ﬂgnd N( C PR

?/@(@);éz oI IR OX grpb@rpfl otd Cos mikybiwich phowyT or Co alkyl

s o B Sl B G Pl e H@%%%nﬁ% Sqpsghrom

hal()!géﬁ h@ranoxpg Ollaaﬂdibﬁyﬁ\IHE NH(@@S lalliy®nmd N(C,§ alky®b; 2, b is

represents a group o formJIa
(fmsew«iéwérqgewor&wkyh R6 represents Cl- 4 al kyl ene

R°9R& Rmmé%l %cfeég’r‘?cfe?‘n{lg% g Mt @ Wwhich CS gﬁ(& {nﬁ? %& _%gtlonally

I ndep end o en
su‘t&hhme’d/by d}ilr&or Ifxbi(e@uﬂstﬁléiitd(‘;dﬂépeaﬂ&tl‘)l( s@ﬂec@déﬂdhy haldgenphedroxyl, C,.

s albor s o Nl et s o, “hrsco”. | RRBSQR- .

R R Q2 R R R, R'S R'7, R R® R? R?, R®, R*, R® and R each
independently represent hydrogen or C.¢ alkyl, which Cy¢ alkyl may be optionally
substituted by one or more substituents independently selected from halogen, hydroxyl, C.
¢ alkoxy, NH,, NH(C 4 alkyl) and N(C/.¢ alkyl)y; or any of R'” and R"', R"and R, R™and
R" or R*and R%, together with the nitrogen atom to which they are both attached, may
form a 4 to 8 membered aliphatic heterocyclic ring, which heterocyclic ring may be
optionally substituted by one or more substituents independently selected from halogen,
hydroxyl and C,.¢ alkyl, which C,.¢ 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.

For compounds of formula (IB), embodiments of the invention include those wherein each
of R, R%, R®and R4, are as defined herein above in embodiments of the invention

concerning compounds of formula (I).

In an embodiment of the invention, the compound of formula (I) 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-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

azoniabicyclo[2.2.2]octane X,
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C(O O, -CC or ethynylene; R7 represents a cyclic
group Cycl or a Cl-4 al kyl group optionally
wamsiswt ed by one or nore substituents i ndepreeBRi0y/004350
sel ected from hal ogen, hydrokxyl, Cl-4 al koxy, NH2,
NH(C1-4 al kyl), N(Cl-4 alkyl)2 and a cyclic group
Cyc2; Cycl and Cyc2 represent aryl, heteroaryl a3d3to

o R A o B P bl 61 oo
az(gﬁ,}%bsltltﬂgtzlzggaldlll xSubstituted by one or nore

ents | ndepéndently sel ected from hal ogen,

SRy Bz 3-{[@1-phthyl Hept -
e S O g

(ﬂ)c@di@%ny p@)lwazamzaoxm@l R (mtﬂaggdm@mmenl ?yl] -1-
Cl-6

az%%ﬁ?y%?égz]gga%‘%% 8£ nor e 2ub)s/t [ ?ﬁéntg ioﬁ:jleggﬁdext 'y

R B O A B ten B ™

azdmaiﬁqg:ﬁﬂzarz]éﬂta&m kyl; RO and R18 each |ndependently

resent Cl-6 al kyl, whi ch Cl-6 al kyl may be
(31%)05 {E(rlaaﬁheyylgmghqpm}cedmyl]@né br{ [ trifustobstliyl 2 farg] jmethyl }-1-

e cted from hal ogen, hydroxyl, Cl- 6
azayi] Wﬁ.&é] ed% 6 alkyl) and N(G -6 al kyl)2; and

‘ (3%8"(3 l\/fgéﬂoxyﬁér?zyl)R%ﬁl %l%ﬁ%cl&ggl%%on}élﬁ&} 1-R19

azdmainmtuj@ﬁm]qctamx,esent hydrogen or GCi -6 al kyl, which
e optional I%hsubstltut ed by one or

5 Rioi--Blastony Sl [ S Relobrgly BeirbaBass don il bgen.
k , NH2, NH(C -6 al kyl d N(C
azcﬁ‘% W}%%%‘F"‘%‘? 812(le0 and R(ll RlZgndyR)lsaf1 ngfand

(318-5[21(Béﬁ%§110§?}ét}{§2]53 {[(@%Eﬁgqumﬁegtﬁljgglgghm&%n%at omto

h they are both attache orm a
azqmabb@cmpélﬁ]qm’uatel)é heterocyclic ring, which

ORIl ety i p?%@t%ﬁi'a%Eﬁ'rézy@éﬁgﬁés'@%é‘ée;?%marbgﬂﬁ}oxy)-
SR SR g G5, 8ol i C1-6 alk

(3R)-1-(2-Oxo0-2-pyrrolidin-1-ylethyl)-3-{ [(1-phenylcycloheptyl)carbonyl]oxy }-1-

azoniabicyclo[2.2.2]octane X,

(3R)-1-(2-Morpholin-4-yl-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-

azoniabicyclo[2.2.2]octane X,

(3R)-1-[2-Ox0-2-(pyrazin-2-ylamino)ethyl]-3-{[(1 -phenylcycloheptyl)carbonyljoxy}-1-

azoniabicyclo[2.2.2]octane X,

(3R)-1-[2-Oxo0-2-(pyridazin-3-ylamino)ethyl]-3-{[(1-phenylcycloheptyl)carbonyl] oxy}-1-

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)-2-oxoethyl]-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-

azoniabicyclo[2.2.2]octane X,
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substituents independently sel ected from hal ogen and
hydr oxyl ; and X represents a pharnaceutically
wac@spsels e ani on of a nono or pol yval ent aci dPCTFGB2007/004350
conmpounds of fornula (1B), €itbodi ments of the
|nvent| on include those wherein each of Rl, R2, R3 and
are as defined herein above in enbodi ments of the

ds of f | ). |
<31{99b§£ﬁ<53{% el Sy oD cnetubrb gl of f or mul a
phénly cﬁgﬁ?ﬁ%@?&rﬁ&gfl o%g}irléa%?l ng &yi 2]%ctai1£ S(
(31e})=11{3;(@@1@610@%&@{1@32;:1)%1@@]@6@&@1} -3-{[(1-
(3R) - 1- (3- Phenoxypropyl ) -3-{ [(|
Phﬁnﬁhéﬁ&@h@BIEI)@ﬁﬁb@W]o)cyhﬂ banyihbioxslp[2-212]octane X,

CLERESERARE ﬁap#wﬁ%za%?oam& HETRS TR ——
1-&&{(}&3&@&@{@%3&@3(}( }-1- azoni abicycl o[ 2. 2. 2] oct ane

ORI ({1 hiteroibise RaaRhyl b e hony! ] ox

y}-1- azoni abi cyc 2. 2] octane
aZO@@h)ayploB%aiwct@e{)m phenyl cycl oheptyl ) car bonyl ] oxy}-|

(3R) 35@”@%@%&%@{9@%@‘3@ o ?W{CYQ-OPSPW{)?QIWQY&O@HHhOX

o)ﬁ 2l abi cycl o[ 2. 2. 2] octane X, (3R)-
2 anC@’ Mg%%uo;&%ﬁgzyl )-3-{[ (1- phenyl cycl ohept yl ) car bon

(31{\) ]1]-[2e(>5yMeﬂ1yl -azbishphtepl$-Bof[@ - ﬁzxea}myélan@t%)caf&%)ﬂ]axy}i{i
1- Phenyl cycl ohept yl ) car bonyl
azoy.a{){cgcfé{ é/ R%t hyl)-2-furyl] methyl}-1-

CBEIERRB Bty DS BIRsRLN Raleruustyt carbomy 1o

azoﬁﬁébrc%lof%@ﬁ Rbine¥e! of 2. 2. 2] oct ane

enoxyét hyl ) - 3 {[ (1
(3R)Bhid Oy Pognyl aykmheytly)) cabbwyiioky pAy§o- [B~(trifluoromethyl)phenyl]ethyl}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(1,3-Benzodioxol-5-yl)ethyl]-3-{[(1 -phenylcycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(4-Cyanophenyl)ethyl]-3-{](1 -phenylcycloheptyl)carbonyl]oxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethy1]-3-{[(1-
phenylcycloheptyl)carbonyljoxy} -1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(6-Chloropyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{[1-(4-Chlorophenyl)cyclopropyllmethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(5-Methylpyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-

‘phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,

(3R)-1-(Carboxymethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X,
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azoni abi cycl o[ 2. 2. 2] oct ane X,

(3R)-1-[ 2- (Benzyl oxy) et hyl ] -3-{[ (1- phenyl cycl oheptyl)c
waewsny2idxy} - 1- azoni abi cycl o 2. 2. 2] oct ane X, PCT/GB2007/004350

(3i?)-1-[2-(Isoxazol -3-yl anZho) - 2- oxoet hyl ] -3- ({[ I -(2-

t hi enyl ) cycl oheptyl ] car bonyl } oxy) -

| - azoni abi cycl o[ 2. 2. 2] oct ane X,

(3R)(—g1ﬁ-;§§l,_pé§é; Zpg%yﬁ L@Lgﬁr@@ irﬂﬁffpt)yl)carbén fosy}-1-
Z n| . 2
azm?@ Cig[tz%y%b n] Zc;?ng ?)(xoet hyl)-3- {

(3R}- ﬁl(zpstiﬁmlzcyfdeq{;&m >{I[()1qﬁfehﬁay&lblwpwl)chrbonyl]oxy} 1-

azoni abi cycl o[ 2. 2. 2] oct ane X
azoﬁlﬁbl?yGld)[Q[222]@ztanQ)% pyr aZ| n-2-yl am no)ethyl]-3-{[(I|-phen

(3R ll;{%zé ?ﬁk%p ;@%?f{pg%] X]}ethy?}zg Ill[ffbl cyclof
ey P St A Sl pocr

(31@41 [Q?gR)Gmm{)% @emoaﬁlbﬁe&ygaamosyq(nphé@mynmhepﬂy»balbe@uoxy} -1-

(1 - phenyl cycl oheptyl)carbonyl ] oxy
azo}namcaczlo[rﬁ 2Bjoctpoe &, 2. 2. 2] oct ane X,

R GNP B PO T T BB Syl 2. 2. 2] oct ane.
pheﬁyl%%lf%ﬂtpﬂeny 13@@#2%?&(?{?5@%0[;;%]%&%5&] 2- oxoet hyl

whe&8ihl30 e}sﬁfﬂ}!}a phaniasiadilly nesapfdblaRpoof amenXpr polyvalent acid.

(3|’?-I- [ (6- Chloropyrlda2|n3yl)a noj - 2- oxoet hy| }
Phar@aqeutisgd eriglde enieps ycpcpr ing to this’embodiment include chloride,

y Xy} -1-azoni abi cycl o[ 2. 2. 2] octane X, (3i?)-1-
bro@e[a(ng_gi]hagr ophenyl ) ami no] - 2- oxoet hy1} - 3- {[(1 phenyl cy

cl oheptyl ) carbonyl ] oxy}- |-azoni abicycl o[ 2. 2. 2] oct ane

In a further aspect, the present invention provides a process for the preparation of
compounds of formula (1), which comprises reacting a compound of formula (XIV)
wherein R', R? and R? are as defined in formula (I), or a Cy.¢alkyl ester, acid anhydride or

acid halide thereof,

)
R R
R

2
OH

°©  &w
with a compound of formula (XV) or formula (XVIa) or formula (XVIb), wherein Y, Z, a
and b are as defined in formula (I) and the hydroxyl group in (XV) is at the 3 or 4 position

HO Hals
HO@ /Z i
N N
P =6
©h_/ N

XV), (XVla), (XVIb),
to yield a compound of formula (Va) or (Vb) or (Vc)
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(3i?)-1-[2-(2-Naphthyl)etliyl]-3-{[(]-phenylcycl ohepty
| ) car bonyl ] oxy} -1 azoni abi cycl o[ 2. 2. 2] octane X,

W@ 3RpAOINER- ( 3- Met hoxyphenyl ) et hyl ] - 3- {[ ( 1- phenpdT/GBR@I7i004350
eptyl ) carbonyl ] oxy}-1- azonl@bi cycl o[ 2. 2. 2] oct ane X
(3i?)-1-[2-(5-Methyl-2-thienyl)ethyl]-3-{[(]-phenylcyc
| oheptyl ) carbonyl ] oxy}-1azoni abi cycl o[ 2.2.2] octane X,
(3R) 3- {[(l -Pheny cl oheptyl)c | ] oxy}-

-phenylethyl ;1- ;onlablgﬁgl {2 2. g]octane X,

1 (3R) {rq
R~P cycl oheptp{&gﬁz W “Hhuor omet h
R? et hyl } agoniAbi |qyc| o[ 2.2 oct h

(3R 1 BenzodPoxo| -5yl )etli yI
-{[@- phe cl ohept yl }agy,bonyl ] oxy }- 1-
azoni abi cycl o] 2. 2. 2] oct ane X,
(3R) - 1- [ 2- (4{&panophenyl ) et hyl ] - éw?)[(l phenyl cy@{"ahept
yl ) carbonyl ] oxy}-1- azoni abi cycl o[ 2. 2. 2] oct ane X,
whdrdinR'; R? hedt RF ar%-a@ideﬂﬁbd in3latinHydidauBsequently reacting (Va) or (Vb) or
H- i sol ndol - )et hyl ] - 3Lé.iy(| phenyl cycl ghept
(Vo a\mhcamn}m;ld i»%z\’d?ﬁr%lbl Bladpa/igg Sy %&él%@gen) and R’ is as

b bR R = 1) e =-ocot) -

Qar%%gﬁ%g% cd RQkER wﬁk ebrd 1’ @ga i),

| or ophenyl ) cycl opr opyI ] rret hyI }-3-{[ (I
phefayhingcd saepbodulically acceptable salt with an anion of a mono or polyvalent
car bonyl ] oxy} -1 -azoni abi cycl o[ 2. 2. 2] oct ane X,
(3Rycid.- { 2- [ (5- Met hyl ryrazi n- 2-yl ) am no] - 2- oxoet hyl }
-3-{[(1- phenyl cycl ohept y*car bonyl j oxy

Thé r_e%iét?ozno&j c%%ip%}iﬁé ?)&I%/)Z'(bf2 JZ 96%18@ Estth thereof) with compound (XV) or

(XVIa ) or (XVIb) may be conveniently conducted in the presence of a suitable solvent

such as heptane, toluene or dichloromethane at a temperature in the range of 0 to 100°C. In
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
(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’-1.G may be conveniently conducted in the presence
of a suitable solvent such as dichloromethane or acetonitrile at a temperature in the range

of 0 to 100°C.

Compounds of formula (XIV) may be conveniently prepared by addition of an
organometallic compound R*Met (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
as defined in formula (I), to form alcohol R'R®’R}*COH (XIX). Alcohol (XIX) may then be
converted to an alkyl 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.calkyl ester, acid anhydride or acid halide.
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(3R) - 1- (Car boxynet hyl ) - 3-{[ (1- phenyl cycl ohept yl ) car bon
yl ] oxy}-1- azoni abi cycl o[ 2. 2. 2] oct ane
WO208i0924% - [ 2- ( 3- Chl or ophenyl ) et hyl ] - 3-{[ (| - phre/GBY@7004350
he rtyl)carbonyl ] oxy}-I|azonipgbi cycl o[ 2.2.2]octane X,
(3R -1 -(2-Am no-2-oxoethyl)-3- {[(I :
- phenyl cycl ohept yt ycar bonyl j oxy}- 1- .
azoni abi cycl o[ 2. 2. 2] octane X, (3i?)-1-{2-Oxo-2-[(3-
rhenyl propyl ) anm no] et hyl } - 3-{[ (| phenyl cycl oheptyl)
Theggadimmyof compyinds (XM D 'cmﬂ i(EYEIp pRayheXjooweraeralyGondnated in the

pres(eﬁlﬁgeﬂéq %Lg@ﬁ%ﬁg&e?{\%p Bgﬁéﬁhﬁ%@ﬁf nr_Ylor) cﬁetﬂ% Jther at il[te(mperature in

i o,
the ﬁ%@e )o@ bZ(PEOLb Qb@ C2t I%ﬂy&?rgpggg%%%f_str}l;tﬁe R’ Mn%t (?(ZVI{))XI\ggtt ma }){

11th13ur{ [S()<ﬂ1pme pyﬂassyluh on Erplgyd:s)um aallden ﬂo}m&x yipn of the alcohol R'R R3COH

OO R R Rl BT i B ol SR 28 Suna .
sl Rh&Bin BGidh 1RMR n%%?&x%%'gcﬁélb%/ %%@hﬁ&’él@s&%&@ﬁch as

according to this enbodi ment include chloride, brom de
dichiprpnietiating etetralty dzofueans pescetonieba with heuitabéslenst stichvasnt i on

wiefy ARG Yot ﬁeﬁ?éﬁla%ﬁ#ph“%sﬁufﬁa%ﬁ 4T A o U°C to
90°6°TH@¥6§ulQlﬁg\ﬁkyY\@ﬁEﬁn HER oA SBEV&'C%&Q@% sBEGuiedr
formula (17, Y P ester, Pf anhydri de or

formagladXh¥) byleeatinenewith a\mnltdmraoﬁxodilmualdi odftassnmmid @asolvéd) such as

.or. formula (Xvlia) or. fornul XVI whereinyY, Z, a
diethl etheraat & to ed%?l%%éd wngwﬁw%aw( §§ Gl qqfrfacma Pty Oo.

Fur%%ﬁ%l%B%%ﬂ&M tgl? %ﬁ 'm e%)@%) ﬁbéfrb R)Oﬁllrﬁl H}/ﬂll%ls\%g 9{ {;e?tment
withva € galooli®l jn Rﬁolaﬂd s%l armethanod G\ﬁihrmchmdnaceﬂjast such a&nd
toluserl{gs%?fgrlill%rgc{ or'b %gal[mn&t %}[%Re a(c):lrd \gvl\t/]fkl) )H\/?g-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.

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.

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
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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(Vc) with a conpound R5-LG wherein LGis a |eaving
group (e.g. halogen) and R5 is as defined in formula
w@ gos/osa2d5 opti onal |y converting the conpound PCI/&B2007/004350
further conmpound of formula,(1), formng a
pharmaceutically acceptable salt with an anion of a
nmono or pol yval ent acid. The reaction of conpound
(XI'V) (or Cl-6al kyl ester thereof) wth conpound (XV)
or (XVla ) or (XVIb) may be conveniently conducted in

The E&ﬁﬁ&ﬁﬁﬁ SPaR Rbset imveiitdRldespigl bepbficialusiarascenepdl preperties. For
tol uene or dichloronethane at a tenperature in the

examplngbe ofmpounds 0O Gednvantion displsibiehcrpaieneies hag analogous

i nvention, . d_ (Xl '
compgis spOAR R AN by (a0 aff Gy R ks Mok Pthe
comPHERBRES dRplayeashdr Mashiagrateintbindihf tiansmbiogbisecongmgadt

e.g. thionyl chloride or oxalyl chloride). in
compiiitg By QoMb e CrelamnLriass Y hes pEsRATE R Hafinmay be an
at a te [ re i ; :
ool SRBEALAFSobAgb5 fARGRk  HALAR0R 1 Fhficscn e
imp&ARY el §tdnyic effbelilhd esnpount heaytraeeence of a suitabl e
sol vent such as dichl oronet hane or acetonitrile at a
nEen‘peératt(l:)re in the range of_Oto | OOC. Conmpounds of
; D
corfil B A TR e TS P oot b
Mones¥asthamf horeqhaternibed eorhpoufidly alapdisplay apidviy asuanfighglimergic agents
metal, w a conpound of.fornul.a Rl = .
and s e s 4o RITAB SEMdiS R Ry ATl s bidractive
blac[)d%f. R RbAeRY, (R FREGEHT 0 fdndurthét prokides 6 Xbatponmyoftibanula (V),
e ponv_eyted’ to an al kyl ether and the al kyl ether
or asabslegdiion splt twmecdr t ed to acid (XIV) by treating the
al kyl ether with an al i metal and quenching with

C®2. The acid (XIV) npay optionally be converted to its
Cl- 6al kyl ester, aci §1 anhysk i de or acid halide. The

reacti on of conpounds Yoang (XVI11) may be
conveni ently conduct inYhe R
© V)
wherein

R! 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 subétituted by one or more
substituents independently selected from halogen, hydroxyl, Ci.s alkoxy, NHa, NH(C1-6
alkyl), N(C1.6 alkyl), and Cy.¢ alkyl which Cy.s 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
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)ezR’, NR'°RY!, S(O),;NRR"’, C(O)NR'R", C(O),R",
NRS(0%R'S, NR"C(O)RY, NR?'C(0),R?, NR®C(O)NR*R”, OR* and Cy.6 alkyl
which Cy.¢ alkyl may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, Ci.¢ alkoxy, NHy, NH(C1.¢ alkyl) and N(C\.¢ alkyl)z;

R* represents a group of formula (VI) or (VIIa) or (VIIb);
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presence of a suitable solvent such as tetrahydrofuran
or diethyl ether at a tenperature in the range of -20C

WO 00080802@ | n conpounds of structure R3Met (XWPETH/GBRG07/004350

may be lithium sodium pota3%siumor nmagnesi um hali de.
Conversion of the al cohol RIRZR3COH (XIX) to its alkyl
et her may conveni entl y be performed by treatnment with

a compound Cl- 6al kyl - LG is a leaving group
(e.g. halogen), in a s ' ol vent such, as

[ n, or ace F\Nile with

far
éuylamne
di i sopAopYI ey hyl ami n€hy i um hydri de at N
ra of OC 90C. Th sultlng Y
et her may thenqgg)convenlently con@ér éd to a éVHbL
wheteinict ure of fornula (XIV) by treatnment with a mixture

of di d po ' in sol vent .such as, di et hyl
Y B awa@ﬁéwﬁ S B T sy guutign oRhe Singgp @R uR YD) may
be GBRSNPpWitidhsCOR2. Further el aboration of the acid

may be performed to furnish a C alky! ester by
aigtearent with a Cl-6al cohol in a solvent such as

b iTeh Qnol with an acid catal yst such as tol uenesul fonic
Aci 4ot dby treatnment of the acid with TMS-di azonet hane

- Z i®cCHb-azonmet hane in a solvent m xture such as

tetrahydrofuran / methanol. Further el aboration of the
acid may be perforned to furnish an acid anhydride or

t l.
S S A PN A PAE B
of Rf RE, R ambR‘élhnerae deﬁnddh&:reﬁﬂﬁ@@feqﬁ errﬂ)@@i(ﬁqetn@s éﬂlﬂ&nventlon
ounds éx% % fn and (XVIb) are either

co’&‘i? EPPPYRds OATad(hr may be nmade by met hods

accordi ng or anal ogous to those described in the

literature; see for exanple EP188255, Leonard et. al.
Acid addiiqn sa@ih eficorip@tds a8forhdaRqV) amdudd30e hgdrb88didde, lhydrobromide,

reC|a ed se sk ed in the art that
pnlonig s S68a3H0 afihis. BB entotr it malipiestlphonate or p-
tolﬁémgmpmlte gnioups such as hydroxyl, carboxyl or am no
groups in the
Compounds of formula (V) according to the present invention include:
(3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2]octane, and
(3R)-3-{[(1-Thienylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2]octane

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
compounds include:

1. respiratory tract: 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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starting reagents or internedi ate conpounds may need

to be protected by protecting groups. Thus, the
wee@pasats on of the conpounds of formula (1) nBGT/GB2007/004350

involve at a certain stage pge renoval of one or nore

protecting groups. The protection and deprotection of

functional groups is described in 'Protective G oups

diséé@e @@ﬂ% GroeRitRe i fidingdREE Gl dn@RosihoNiliEhRMBKIt&RGphysema;
P.GM ts, Wley-Interscience (1991) and 'Protecting
brofirhoenpasis; cRdic fkuesis naicoidogieciaymarts long avdrelaied disersas; . The

YRS RAPC R RO peR e Py b BRe il SR el s
idic?at}ﬁé‘ﬁltérﬂﬁﬁ'ﬂ{oh&ﬁn&ﬁa%?h&)bsﬂéic_@ﬂ@ﬁceﬁﬁig%lﬁﬁirﬁs Kadtherapy and

la
nal ogous conpounds contai ni ng cyclopentyF, cycl ohexyl
chramid infyeicmociuding tuberculheis end asperdibesicandsiherdyngal yyections;

di.spl.ay hi,gher plas r .ot e hi ndi .
corggiRttdy SRR oLt SORbRC ARt A M ume
vasthlghed, afll pelnafyOliypefteiidid angtussive fgiviy imdwding aeamest of

property for compounds adm ni stered via inhal tLon as
chrpgic caweli assedsfed Mathinlaemaiory anseetrbory spedigprealthe fgways, and
oY R TR i Ul (W
vasbh®s® rl_ﬁi@atislq patanial sedesongalledsc dlisits dichplizyrhautis nérvgsa (hay

as antjcholipergic agents.and are inte t.f . .
feven; @qsgld?qu@sl%mtq Ylé%én%‘fthrﬁgdﬁﬁnﬁi{l?cqrplgég ?‘fo]gueg{gl 1uie%t10n due

[ rs r g ' j .

o RYFERE B AU, el S0 ipa e s s
2. ablehetdmdposmss: trihtitides afsoplatadeiith MlinghidinRosteogtitis/osigoptihrosis,

he, carbopn atom t ich they are. hoth.directly .
bor e A ERRT bSO ol PRI G L SRy Piicp] g umber
spdi\ﬁgﬁﬁ‘s., HRY 19 bAiRtdnd ekl YaisWBshhitdideathbitis ane Sal’ stidease;
substituents independently sel ected from hal ogen

serhyepatixg/spondyloartiaopashies imp@ing\mpsglgaqppagqi})lgtismsggg’a@c arthritis,
reagﬁ{/(f%/ | Z}tg%%g C&%éi?{e?&!ﬁié%d%@érﬁ%gﬂobgth?! é@f)kic TR¥rifA€and other infection-
related arthopathies and bone disorders such as tuberculosis, including Potts’ disease and
Poncet’s syndrome; acute and chronic crystal-induced synovitis including urate gout,
calcium pyrophosphate deposition disease, and calcium apatite related tendon, bursal and
synovial inflammation; Behcet’s disease; primary and secondary Sjogren’s syndrome;
systemic sclerosis and limited sclerodermay systemic lupus erythematosus, mixed
connective tissue disease, and undifferentiated connective tissue disease; inflammatory
myopathies including dermatomyositits and polymyositis; polymalgia theumatica; juvenile
arthritis including idiopathic inflammatory arthritides of whatever joint distribution and
associated syndromes, and rheumatic fever and its systemic complications; vasculitides
including giant cell arteritis, Takayasu’s arteritis, Churg-Strauss syndrome, polyarteritis
nodosa, microscopic polyarteritis, and vasculitides associated with viral infection,
hypersensitivity reactions, cryoglobulins, and paraproteins; low back pain; Familial
Mediterranean fever, Muckle-Wells syndrome, and Familial Hibernian Fever, Kikuchi

disease; drug-induced arthalgias, tendonititides, and myopathies;
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or nore substituents independently selected from

hal ogen and hydroxyl; R3 represents phenyl or a 5 to 6
woreibeseds het eroaryl ring, each of which nmay bBCT/GB2007/004350

optionally substituted by ong7or nore substituents

i ndependent|ly sel ected from hal ogen, cyano, nitro, SH,

S(0O 0-2R9, NR1IOR1 1, S(O) 2NR12R13 , C(O NR14R15,

3. Co@hrdiiboonMERLibStisHié RaMo AL O_—]g))nﬁ%gloswal disorders due to injury [for
16( 0) 2R22, NR23C( O) NR2AR25, and CL.6 al kyl whi ch

exqple smn@ww&mb@swe i asthitides (fou peanple rsunisgoid ﬁﬁhn‘us

o B O AR LS e B i
de@édeydti)oﬂ or %np(ﬁ@m&ﬁcﬁbﬁlsr joirg ﬂ@g:@eﬁfhoflp ok fbn(o\dlebhn(gfdmease (such as
(Mila), or (VI|b);wherein Y is -

- CH2CH?
osteeperesigdiaget sHsrapner estaeResTosiek Bwys‘alwrldﬁatsls M@rOdﬁn@s Bied

Js
co i b R AOBILL i el Gy
peﬂortmrﬂiitia)ents of the inventi on i nclude those wherein

each of R1, and R4 are_as defined herein above

i lanﬁ%&?ﬂérﬂt@%flﬂ%ﬂﬁamﬁﬁ dRmatiti e GihsrFeagRg BT iFsmatoses,
0
anUelafo T pEnYberscnbffvity BERHbA0BHABL it Hor MBI Seirhocic
demgph@rmatl‘a&h@ractéormmrduﬂwan plannaIlsherescletrasusreaa’eophwa pyoderma
trate, oxalat nesul phonat e or
eaflrbi Gt o6 S o R MR AR S ot spraphizoid,
epﬂl@ﬁﬁk’ﬁlgél@ Gull$dal G caiL §ﬁgibedeﬁiée%§cﬁl"tlde@ Cﬂoidié%rythemas cutaneous

{[.(I- Phenyl cycl ohept yfaﬁcar bony1 ] oxy}-1-azabi cyc

eom@?@ﬂgasg?l@pq%@reatgnmal@aﬁ)tem.b{ qresstfiveaiys s;yldrome Weber-Christian

syl OREPEYIR R RN Hhe 61 hitidts, B AP XY Qarl i i BRQHHENe
panniculitis;cutaneous lymphomas, non-melanoma skin cancer and other dysplastic
lesions; drug-induced disorders including fixed drug eruptions;

5. eyes: blepharitis; conjunctivitis, including perennial and vernal allergic conjunctivitis;
iritis; anterior and posterior uveitis; choroiditis; autoimmune; degenerative or
inflammatory disorders affecting the retina; ophthalmitis including sympathetic
ophthalmitis; sarcoidosis; infections including viral , fungal, and bacterial;

6. gastrointestinal tract: glossitis, gingivitis, periodontitis; oesophagitis, including reflux;
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, thinitis or
eczema); |

7. abdominal: hepatitis, including autoimmune, alcoholic 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 Hunner’s ulcer;
acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-

vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);
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and pharmaceutically acceptable acid addition salts

thereof. The conpounds of the invention have activity
wa@sgooplosamceut i cal s, in particular as anti chol PEIEGBR2@7/004350

agents including nuscarinic 2&ceptor (M, M, and M)

antagoni sts, in particular M antagonists. Diseases

and conditions which may be treated with the conpounds

9. | alibgj df rejkctidre apite ahdEhtohit dellowiap; Sfbf EheinhplE t€ﬂn§%§§t§§oﬂ’$f
air s i ncl.udi ng: asthna, including bronchi al
kldQFX é%qﬂa rfpRg. &@P%maérwﬁ plei jor corasaeiciolewingchleeditransfusion; or

Chl@h}égcfréf@q%ggh&t Hﬁé&égj ng aspirin and NSAl D-induced) and

dust™1i nduced asthm,” both intermttent and persi stent
10.afd/SoAlzieimebulisdasé @l otherdicatcherng davisies iBu@ing \@Y and nvCID;
eness;

R PR s SOSiR Bt heresmalineiag svhtdness; erycbral
athbrok€lelokRWYad 3L uBRS 't&ﬁﬁ&’a ébrf‘erf‘ﬁg %%Htﬁénfa’ %rgg? h&'cﬁfené%’d clhromc pain

bronchi ectasis; cystic rosi’s;” sar col

(acpignipteapnittens papgsus‘@n’s e\ehﬁ’é‘sr of@ep&abﬁq&rlphetal otigin) including visceral
pt Qgeni ¢

ool AR ot et Bl i G b Gt and bone pin,

ip BAAP Ko cantétindtiudof RIVRibiE Abid@a@it Jai AR @RS ificludi
paﬂhergg anéﬂchronlc Pnfecflon |%g [u aﬁgsﬁﬁtercdﬁ%glgg

diabgfe, a%%@ﬁgqerlp eIy nassoeinted nﬁlungdhlesnfeemsamnfﬂ,oms centrgl and
t at sculitic an
pe AR BESbLOTSR! IR AR A Bt b i R

mnpumﬂpnary hypertension; antitussive activity including
llt(%ﬁat ment of chronic cough associated with

PrAvRBRyne prl allsegie dispidesoinglivdingritasbimatiys thymoiditjs Graves’
dis@REl ARLERAGEREGSE Wtddte gql‘féi'ﬁt%s qg,‘l@g&tjﬂfcqg} Pt h#g)p%?mc purpura,

|nclud|ng rhinitis medi cameint os
eOStH@Phlllmfsscupedgpm-I@E m&o&eamﬁ@bslﬁidhprd@yﬁdfdﬁlidﬁl tis
t ver nasa
2. AR SRt Bk B RRT et bl aprgonens iechidie
S
a°q3?‘ﬁﬂ”§mﬁfjﬁ‘? e S D R Uiy SRl e

PM%@R]@W%Y@dYGZﬂeSbone andj oints: arthritides associated
thritis/osteoar.thr,

13 el O AR BB S R B 2Rlon
perxdylsiﬁisaﬁiy@cardﬁis\{ liRim@ Ay 4hato-immune cardiomyopathies including
myocardial sarcoid; ischaemic reperfusion injuries; endocarditis, valvulitis, and aortitis
including infective (for example syphilitic); vasculitides; disorders of the proximal and
peripheral veins including phlebitis and thrombosis, including deep vein thrombosis and
complications of varicose veins;

14. oncology: treatment of common cancers including prostate, breast, lung, 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,

15. gastrointestinal tract: 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-
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spondylitis, and | ow back and neck pain; rheunmatoid
arthritis and Still's di sease; seronegative
WG p@agyd2amr t hr opat hi es i ncl udi ng ankyl osing  PCT/GB2007/004350
spondylitis, psoriatic arthrjgtis, reactive arthritis
and undifferenti ated spondarthropat hy; septic
arthritis and other infectionrelated arthopathies and
releti@d‘ﬁléi‘é@@%ﬁ:‘h%a%‘ Eﬂe&§re§ﬂﬂ?@frﬁﬂll RS k8, elg %15&'11{&9 i8S Snd
di seaseé and Poncet's syndrone; aclité and chronic
eczenyst al - i nduced synovitis including urate gout,
cal ci um pyrophosphat e deposition di sease, and cal ci um
apatite related tendon, bursal and synovia
Acbd}mf@m{e p}esena%bsﬁtonsmﬂh&qﬁwdeﬁ EdTRpOtma g f&rﬁﬁﬂwa‘ﬁ Y
Sjogren's syndrone; system'c sclerosis and limte
hﬂ@@k@k@ﬂ&ﬁﬁﬁdﬂ@y§§@wﬂ@ﬂﬁwpus eryt hemat osus, ni xed
connective tissue disease, and undifferenti ated
connective tissue disease; inflammatory nyopathies

In mmﬁeu dspa:gt dey eI PBoTilésthetsk ¢Tal QomiRsIhd bf formula (1), as
a rheumati ca; gyuvenlle arthritis including

heliembef@aq ‘?ﬂﬁiﬂe ninthgmanefagiue afigrmediepsaens forysa dptherapy oi nt
di stribution and associ ated syndrones, and rheumatic
fever and its system c conplications; vasculitides
In ithacbuidkingg the piekent epdcifiration,ithe term Telepays alse 1m111cmsi"p1'r@hylaxis"

Chur g- St rauss. syndrone, | yarter s noq .
unlﬁffsc‘gig@ éb“pW?C%JSI 12}/‘5:;‘%%9“? {9 ﬁ‘e Capgary a?&‘ﬁ It"rr%lﬁsd raé’§%‘2: iafed
"th)é‘ﬂ @&ﬁéhﬂy‘;" sHoﬁfcﬂfetdo‘ﬂE‘thElYée%ﬁﬁ@%} tivity reactions,

ogl obul 1 ns, and paraproteins; |ow back pain;
Fanlllal Medi t er r anean fever, Mickl e- VEIIS syndrone
Hi ber.ni an F ver

A (Pl Rt Bl vy PR RSPl EAEe st na marma

suffdfRiRatdhh 8515 aB rislP &, Baid ket RN MBI b MiphisSSddeninRi¥pidg hd b Bmmal in
of muscul oskel etal disorders due to in ury [for

ne@@frﬁpcletrgqetmemsa thajapeytjcally etfpefvgsmount etd edraposindfog formula (I) as

e matoid arthritis, osteoarthritis, gout or
hm%?@%f déﬁﬁ% i opat hy), other Joint di sease (such as

intervertebral di sc degeneration or tenporomandi bul ar

oi nt degeneration), bone reno eII|ng di sease  (such
Th@,gﬂf@gﬁgp\@@pgn alpg@ng@esdi' COEIPOBN p @gmg@f(é)cqsg@reél}before defsined for

tregﬁis%r derg%ép%&rﬁgﬁggﬁ%t |e or r|o nt a?r ?i%ggg

(such as
The present invention also provides a compound of formula (I) as hereinbefore defined, for

treating asthma.

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

defined, in the treatment of asthma.
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periodontitis); 4. skin: psoriasis, atopic dermatitis,
contact dermatitis or other eczematous dermatoses, and

waledoapst4t ype hypersensitivity reactions; phytPET/&Be007/004350
phot odermatitis; seborrhoeicigermatitis, dermatitis
herpetiform s, lichen planus, |ichen sclerosus et
at rophi ca, pyoderma gangrenosum skin sarcoid, discoid

Thé pﬁééént‘ihﬁ%ﬂ@ﬁﬁk@ ?k@vldd@»(ﬂi@ﬁ‘degﬁ% coRBORId proﬁnula (I) as hereinbefore
epi dernmol ysis bullosa, urticaria, angi oedens,

defjapsle in the ilmggfact@c(pﬁa megapm@emior wsetiafhedeatment 'of chronic obstructive

ol BN fronD) COERafr Bl SRSt ome. ervi nema

multiforne; cellulitis, both infective and

non-i nfective; pannlculltls cut aneous | ynphoma
The preseeiinyratian alep nrovadrsdhe e forcnmpouyd pf fasmple (1)e?§|1m©$ﬁbef0re

de@{éag il g Hgaﬁﬂfal‘%{ﬁ%ﬁe?fn%dlc&%rwﬁ){‘&e ih &%%e%&@&&%ff%&mn ns;

; conjunctivitrs
perennlal and ver nal aIIerglc conjunctivitis; iritis;

anteriqQr and posterior_ uveit choroidjtis:;
The preseihiyratioy ‘ﬁg’ﬁé pravides aavetf\qﬁ q>fétﬁ%ﬂ{15 ehrogicabstragtive pulmonary

disedsgE PP (4o o ?Irré\’%?slblg %ﬁ@lr I 4 mﬁ %?cloldlg# B8imal, such as man,

synpathetlc ophthalmtis 03|s ecti ans
Whllqiimompmgs admiaisteringun gaha,mraaidn neaet efsuah freiment an effective amount

ast r oi t|n ., gingivitis,
Ofgs?fPB crsmu %Q@ ﬁ?f@’i“g?ﬁ ‘%lqﬁf]leﬂdl ng refl ux;
eosi nophilic gastro-enteritis, mastocytosis, CJohn's
di sease, colitis including ulceratlve colitis,
The Pt’i’@@lﬁtln‘éﬁntlpn firther proyides agesthadsef ttiating sghmain b pabhelooded

ani %hg Ig,r(ghelﬁlg néjmfr segqa{hﬁlgl?sté%?ng(atpégl Les neneeg O?HIYCh

treﬁh@hﬁdtm&fecﬁhb Binbing oITa REHOIR of fOrmala¢DEsMeteinbefore defined.
hepatitis, including autoi mune, alcoholic and viral;

fibrosis and cirrhosis of the liver; chol ecystitis;

i -
i BRBELSRE b ool i 8B Ao roppe o
blogHedrarinlal megihas hars saidépdredientds normally formulated in accordance with

standard pharmaceutical practice as a pharmaceutical composition.

Therefore in another aspect the present invention provides a pharmaceutical composition
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
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.

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
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syndrone; cystitis including acute and chronic
(interstitial) cystitis and Hunner's ul cer; acute and
w@hboossr4uret hritis, prostatitis, epididym ti SPCT/GB2007/004350
oophoritis and salpingitis; yulvo vaginitis;
Peyronie's disease; erectile dysfunction (both male
and female);9. allograft rejection: acute and chronic
to tfh@ |h!11%"!n@g;)r aﬁr%)’ay? 51346911@ skihy, 8R3 REARE RlPaRRAtRhl dihffiR¥ation. For
heart’, |iver ung, bone ‘frarr’ow, skin or cornea or
theboplmposes gh¢)¢ammbumdm%ﬂ1wsnmﬂoo rmacfihedmmulgteéfov means kgown in the

art 335l o s Top P aetSof oy ey GRS Rbilh, bsules,

sytﬁﬁ@’ |p@*w@@1%' Sraniles, g@écﬁls EbBY SSthiSorAng s@ip@ﬁémns (lipid) emulsions,
nyellnatlng syndromes; cerebral atherosclerosis and

dlSV@l‘§ﬁlb3 pawdgrs, tswmsrtgmesmmﬁnmtﬁ;,s;reamaénon%mi@stgmlgumgctable aqueous

and chr in (acute, intermttent or
or% (ﬁu?onﬁtorSl\}\io? ?C%O saof central or peripheral origin)

i ncl udi ng vi scer al pa| n headache, m grai ne,
tr| gem nal neural gi atypi cal, facial pain, joint and
lephpimacseioal aqamgwfgow oidhis dayeaiipn lfrﬂﬂletsﬁﬁ%hle for oral

adﬂcrj;lﬂl‘{%?a'u%{} in Hﬁ‘l‘t‘ {18%2& Rirfn, P& eEla }Sﬁd{}ggigi%ﬂcdl&ghﬁg 'Mch contains

etic rpetrc, ted
beﬂn&anﬁrimQar&B];g cﬁfmsttmsargoemlheimy s; central and peripheral
nervous system conplications of malignant, infectious
or autoi mmune processes; 11. other auto-immune and

In a&dtﬁ&%ﬁec@ agﬁmcéuﬂcapédfﬂbdgamﬂqm&m&tﬁmtlb Mﬁ@éxﬁtablesfor

G aves' ™ di sease, Addi son's di sease, diabetes nellitus,
intiayenpat Hibcutaheansivo oytaopaenacinpgtipn Each patéing opiredetve, for

fasciit. ndr a ant 0
exufREy it b bt P B R BRI Btk o gpomekce™
of HRBeRRYoAEd, Tot cxGRIPROMERE tankd 6f 0.0 iptgAesR0h el | sFliREnvention, the
deficiency syndrone §AI DS), Ieprosy, Sezary syndrone,

compesifien beibg pimististered y riel A dintes pen day. chhednigavenews, subcutancous and

r t n I
N Y e
inteven@ustdose mayibe ghaehbyuoptpaiub igBsibmobetdi prgiod of time. Alternatively
each patient will receive a daily oral dose, which is approximately equivalent to the daily

parenteral dose, the composition being administered 1 to 4 times per day

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
pulmonary disease (COPD) or asthma. When administered by inhalation the compounds of
formula (I) may be used effectively at doses in the ug range, for example 0.1 to 500 ug, 0.1
to 50 ug, 0.1 to 40 pg, 0.1 to 30 pg, 0.1 to 20 pg, 0.1 to 10 pg, 5to 10 ug, 5 to 50 pg, S to
40 pg, 510 30 ug, 5to 20 pg, 5to 10 pg, 10 to 50 pg, 10 to 40 pg 10 to 30 pg, or 10 to 20

ng of active ingredient.

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
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nmyocardi al sarcoid; ischaem c reperfusion injuries;
endocarditis, valvulitis, and aortitis including

wo pdososiwe (for exanple syphilitic); vasculitiPBPEBGB2007/004350
di sorders of the proximl angR peripheral veins
i ncluding phlebitis and thronbosis, including deep
vein thronbosis and conplications of varicose veins;

phdrfnacemtivallp gyceptabRaidipant, diluGR GFestrie A MARELSs iFeghIED Sr inhaled
prostate breast, |ung, ovari an, pancreatlc bowel and

ad@glgRtiost ommch, skin and brain tumors and mal i gnanci es
af fecting the bone marrow (i ncluding the | eukaem as)
and | ynphoproliferative systens, such as Hodgkin's and

Winmnadhiddiglerad tsy mﬂaﬁmetéée@ Hordi 1n@1ilﬂtevweemptbb @Beddhdminister
t r eat pent . of tastatic | Ssease and tuno ) .
the aefiye mggedient, fﬁ?érl%ﬁé@&bi%?rpee% andwith or gphoutiaglditional

ex&lﬁﬁl{s%hm Esséthz{h%k shfBGhnts, RRidaf ol 'slsa%ﬁ?fné agéﬂg %ﬁ%aﬁlse propellants

eosi nopi | gastro-enteritis, mastoc
moductyda/sleqcathoneﬂMmﬂaomohnbbm and hyd:rofbmmaikanec:(el d. heafluoroalkane)

QR ST RO S OSSR B opJiogie re Riga and P227,
eacfkﬂﬁ‘%lﬁbl@hﬁ? b@'ulsﬁ AbfSorh 'cSHlbﬂﬁﬁ@n %tﬁl%@ﬁe? gﬁ%ﬁﬁﬁs bhOB}

t he gut, % graine, rhinitis and
Surmm @ml{gr 9t er ﬁ@lp@@rés Sebulispdetiean Sflspenhems qzrg pmfdaisiyasolutlons

oS QR VR b 8BS B L, i s

unidoyd &Qﬁuh%sbl%nﬁﬂatﬂm@onpound of fornula (1), as
her ei nbefore defined, in the manufacture of a

nmedi canment for use in therapy. In the context of the

Drf PS?’S%}I infA&% 'nfl dsg('i] to Jﬂﬁnfsf‘e? ¢ 4cR6L ?}%\fem&ti erﬁone or in

prop aXIS ess ere are spec
combithiatia wuha pﬂqmrnda:eumﬂiy ateptablhearti€r, irsthe ldﬁ@f RAREItHeE ? as a finely

t .Should he construed accordi
leACﬂ%LH% Fo %gaé{fff pEuren . gﬁ AroppWsies iihadss mpyrker smﬁ%e dgse or
multi-@8éd £ rﬁaﬂhtﬁf‘s@%‘?ir? B%@er'cﬂ aa'bo @E%nt%ﬂfngs 2 gﬁﬁe from

or at risk of, said di sease conpr i
adm nistering to a mammal in

Metered dose inhaler, nebuliser and dry powder inhaler devices are well known and a

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
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)
rheumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the

invention may be combined with agents listed below.
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need of such treatnent a therapeutically effective
anount of a conpound of formula (1) as hereinbefore
waledosiost4s The present invention also provi des BCT/GB2007/004350
conpound of formula (1) as h&¥einbefore defined, for
treating chronic obstructive pul nonary di sease (COPD)
(such as irreversi ble COPD). The present invention
Noatgerojiabanttadlamnetory cigants (ferdind o MA(IDhs) ﬂﬁ:lu_f_iti]ng non-selec{tive
erei nbefo fi gfor. treating asthma., e presen
ey pEmeRe GDE5T HCON adunbiet ihetrar agblisgprionty wioysiemically
o : ey i
o e P 2P o P R AT ab By b B PRI Boproten.
ketaprafer anvdibypriofen, GoRPMDRtes Finh gsrmasfemtmic avidnindomedlasia, sulindac,
rovides the use of, a co und of fornula (J) as. . )
RS PYPEOar gk PR Rt PR SHE e Susb e s selective
COX-2S8HbithR QRhia8 Meh:S QoL 588, &hﬁo}é%?vﬁﬁec%ﬁfb? R0 xib,
of formula (1) as hereinbefore defined, in the
Pasea@iib aed gioEicofibl crddiossigmase inbibitingenitric eide daneat (EIMODs);

|G obstruct i.ve .oul nonary. di sease (COPD) (.such
o e A R Rt AL B0 S50 O he 6 s, o
intpravtuesrouis); usthdfexateC RARMAHTe Qﬁycfr&{ﬁﬁioﬁ‘o@liﬂe; @penicillamine;
herei nbefore defined, in the manufacture of a = .
amﬁ%%‘?% anther Rasenteraloriosaligedd preparatienst awlgesisndiacerdihgintra-articular
' ' rther.. provi . t hod of
ool b BB s A e B R P R enli ey
glucssaniinas irreversible COPD), in a warm bl ooded ani mal,
such as man, which conprises adm nistering to a manmal
in need of such treatnent an effective anount of a

Thé pregéi 'ihgve‘ﬁfioﬁ Qt!il!THIrﬁeﬁ To)at@sto IS @d ﬁgtﬂ{neofqae | glnd Ipﬁle
d

present invention turther provides a netho
inventéen foggtherswitiva cjrtokine v ngoriidt oo detdganistrdIcy tokine fuacionpfincluding

I ch. conprises.adm nistering to manmmal i n need_of
sa e BEIA R Sl es A et B maceaiepotiie SPCS svstem)
incfudinpIphd-] Detds altPs AR OTE oS ihuBfl-like growth factor type I (IGF-1);
interleukins (IL) including IL1 to 17, and interleukin antagonists or inhibitors such as

anakinta; tumour necrosis factor alpha (TNF-a) inhibitors such as anti-TNF monoclonal
antibodies (for example infliximab; adalimumab, and CDP-870) and TNF receptor
antagonists including immunoglobulin molecules (such as etanercept) and low-molecular-

weight agents such as pentoxyfylline.

In addition the invention relates to a combination of a compound of the invention with a
monoclonal antibody targeting B-Lymphocytes (such as CD20 (rituximab), MRA-aILI6R
and T-Lymphocytes, CTLA4-Ig, HuMax II-15).

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
CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCRY,
CCR10 and CCRI11 (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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In order to use a conpound of the invention for the
therapeutic treatnent of a warm bl ooded ani mal, such
w@goosmsm24sai d i ngredient is normally formnul at eRICT/GB2007/004350
accordance with standard pRharnmaceutical practice as a
phar maceuti cal conposition. Therefore in another
aspect the present invention provides a pharnmaceutica
conmposition that conprises a conpound of the invention
as hereinbefore defined and a pharmaceutically
The mesapinabhttonafiljthstaelatesdo theaninbitiatioarof k&bmpbundoff the itvention
., aspect. the present .inventign provides a process for
with ﬁ%g&pbl%gfa@rrawns?aﬂg@wa%ﬁ% Shiln }hwoew?wﬁpmeses
g i f - -
oo o Sl s T e s BOE TR R S Ratfase-L (VP
1), cdllagemmsele (MMAR)) cnilspemse-6 MNBAd 3paonelysin-i QMP-3),

srontsgigeg B o gt Qg L0 e e 5 Mo
incluﬁﬁ’lg AB%RTBh 50y Qrchife. t 0 70%n, such as from0.10 to
50%w,” of active ingredient, all percentages by weight

bei ng based on total conposition. The pharnaceuti cal

e ; at : b dri i :

The (SERRE R R b B e B 5P s 0aTRRR of BoRgb S ftpe "

inverfidhiah@ d Ekotri@biosyatheSiX aiiBifdr PI-1ipOBigeddse (SULH iaAlsibRor or 5-
t he Iug% and/ or alr\/\@l{s or to the skin), oral, rectal

lipoxggengse eqitvaring P A lsA P aantagenistgichiasegleufom pdkledot: Heanleuton;
5 R e 1.Q8 M r d, by neans

tepo BT RUBAE7 0L, MeBol BRPL o TP o SRS
alkyladfoantides; 206-ifi-paviaeylphanohydaizongs a medidxgtesrahgdippythessuch as

Syr . wder s, granul es, aqueous _or. ojl ol uti ons
Zeneeq),/ Zbgi]&@g edﬁgl’pom%’ &%l%é%|%y6@yl—ép%t%ql ETCéganonaphthalene

u i £ or4. C S

com S o L 2 g MO N hop ol i ool P96 B am
indols ws gemslivneompousdistetbdseMEh S IrddlethSocaid BApod0as. on of

this invention is one suitable for oral adm nistration

in unit dosage form for exanple a tablet or capsule,

The %gﬁg gfifgﬂt:i&i Risthbielelano Gd dlnRAdiondrafcorpblii®of the invention
and a receptor antagonist for leukotrienes (LT) B4, LTC4, LTD4, and LTE4 selected from
the group consisting of the phenothiazin-3-1s such as L-651,392; amidino compounds such
as CGS-25019c¢; benzoxalamines such as ontazolast; benzenecarboximidamides such as
BIIL 284/260; and compounds such as zafirlukast, ablukast, montelukast, pranlukast,

verlukast (MK-679), RG-12525, R0-245913, iralukast (CGP 45715A), and BAY x 7195.

The present invention still further 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.

The present invention further relates to the combination of a compound of the invention
and a histamine type 1 receptor antagonist such as cetirizine, loratadine, desloratadine,

fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,
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In anot her aspect a pharnmaceutical conposition of the
invention is one suitable for intravenous,

w@amssemrtous or intramuscul ar injection. EachPr@EGB20W/004350
may receive, for exanple, ag intravenous, subcutaneous
or intranmuscul ar dose of O dngkg 1 to | OOmgkg 1 of
t he conpound, for exanple in the range of O0.Ingkg 1 to

corf PR, Slot O XL K RIGARROBHILAORE ety o
parersarbityut aneous and i ntramuscul ar dose may be given by

means of a bolus injection. Alternatively the
i ntravenous dose nmay be given by continuous infusion

The Y&t RvARIJ os@ku%thérqa teBkd ﬁfe%&rﬁfrﬂnﬁn %@a%oﬁpmﬁ‘ﬁ]rﬁftm I

recelve a daily oral ose I'S appr oxi
invendigniand b @raton punnp erﬂdblrtdr}(smas mirepedzob) sea gashmprotectwe histamine
ostlon ing admnistered 1 to 4 tinmes per day
1ypeé§ﬁ9 gFﬁ%ie phar naceuti cal conposition of this
' |nvent|on is one suitable for inhaled adm nistration,
i nhal ation being a particularly useful nethod for

The mmnhﬁnymranfgrthﬁerel@tmmmmnwm of agemppenl ofiten invention
tre r 0 eases such as chronic
andagﬁ'fgu%l Jﬁﬁg ﬁ%ﬁ ¥9m8|§8%§(n(COPD) or asthma. Wen

adm ni stered by inhal ation the conpounds of for mul a
be used effectively at doses in the ran

The é@%ﬁn@aﬁﬁm il fuethergolptegdo thy. cpmbination g a compong Qfafqm
1nvenglog1 ghg Sé rgrlé)ﬂgg / a?%ﬂai% Qchnér’(?oc%g 0(15 ggéll%/a}cgc p‘%nﬁ% %}&xﬂaghggfmetic
agent] Suchigis pfi@yﬂlmedhﬂHg phéxigldmtmﬁ@,lpiﬁn)ﬂ@rdp@ncg@mr@ e;ﬂfedlt?dge,t 0
redi.e n an odi e
pseudagphiirs ﬁ?apﬁ*h@i %F@QEH%&XXITEW%PM Bgrde,
tetral%fﬁ%@ﬁhé hRRoSASRAL, %&Hﬂle@az‘éﬁﬁ@ﬂﬂfﬂ}gdﬁgn&@ ?rahﬁi’(ﬁﬁfe'h%r(ﬁﬁlomde

her ei nbef'ore defined, I n assocl ati on

oreﬂa&h&qnauﬁmwm¢mdmyhbudeptable adJuvant, dlluent or
carrier, which is fornmulated for inhaled
adm ni stration. When adm ni stered by inhal ati on,

The prededf @dednestiltiAh& redRY it6 8% FRbiReioHIEH cb@ B@m JTithé er
the active ingredient, dispersed in a suita

invengiog gad p.keta-agienogerthr agonigt (ineluding dgtareeapior subtypes 1-4) such as
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.

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

mometasone furoate,

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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exci pi ents such as ethanol, surfactants, |ubricants or
stabilising agents. Suitable propellants include
whyasosaspon, chl orofl uorocarbon and hydr of r uoPCEGB2VE/004350

(e.g. heptafluoroal kane) pggpellants, or m xtures of

any such propellants. Preferred propellants are P134a

and P227, each of which may be used al one or in

conmbi nation with other propellants and/or surfactant

and/ or ot her excipients. Nebulised aqueous suspensions
The pmsgnqdnm‘miloa Istil} furtiel wtlatent theygombinatitreoeapdroywkd ofiheh

pout sui t abl @.Eq Q{or tonicity adjustnent,

mvenBP‘HPe%F &Hﬂ’%‘“ﬂ‘&% ‘r” B1 O 1g HLePAf oM aB‘i"fgomﬁir%?
antlchEIViHS‘dulétﬁ{gqlg%&ti‘@ﬁléu@?asuﬁﬁidlg@(f&@%&b&t&ﬁalfzhﬁlaﬁft lve

i ngredi ent, "alone or in conbination Wt

phar rraceutl cally acceptable carri er in the | ater case

a

The pfgsbitiuttiof s il OF SrBPHRad L OF 1 Supun e B avaption

and afdthéd systemec e pidalYy-bibpl ed?aﬁtlﬁlnﬂérﬂm@@) 8Fen@lsuéh as thalidomide or
Jpowder - cont ai ni n(g capsul e. Metered dose inhaler,

a derijethigl thereef, aefingt dﬁbmelron aaleapasrioldevi ces are wel |
known and a variety of such devices are avail able. The
invention further relates to conbination therapies

The mtsemehmmon@ﬁn durtictr eflatehied the ¢embinatioof ficompound of the

t I t f | at
inven i BBLRIGS 4978 of AU Bt ard AR Bpcach ot sulsalfsine,

mesala2ne Wal &Rkl dé, ﬁ{%ﬁan 1 b Lr}{mﬂﬁorﬁédtﬁatﬁ B8 Duch as the

preparation Wt ér therapeutic a or agents,
thioptirorest dnd corteamsicends skch ambudasomde.e of the conditions

listed. In particular, for the treatnment of the

i nflammat ory di seases such as (but not restricted to)

The pr&A8HITBY Qi@ n Fdih: kélhSs tPhb %Qﬁbfﬂaﬁbﬁ bBa c&ﬁfncﬁiﬁ%of%& avéitfon
rhinitis, chronic obstructive pul nonary di sease

togetifec@dib)an q@Qbmt@ml sgendiuch axd mmklmrdprmtwm atiitwerding, 2 he
macrcﬁocfcl,p%gent% zerc? m,l\% uo'r{r)]c\élﬁgﬁt) '8%? ng% oni aﬁ&e %l{;@” b9, aae ggl e; an
antivitdl @peitiadtiiding BSALdSD), faﬂikﬁbludir,n@lz&@ﬂoﬁﬂg@ﬁ&lbbéelr c1dofov1r,
amantadine, rimantadine, ribavirin, zanamavir and oseltamavir; a protease inhibitor such as
indinavir, nelfinavir, ritonavir, and saquinavir; a nucleoside reverse transcriptase inhibitor
such as didanosine, lamivudine, stavudine, zalcitabine or zidovudine; or a non-nucleoside

reverse transcriptase inhibitor such as nevirapine or efavirenz.

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

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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cycl o- oxygenase COX-1 / COX-2 inhibitors whether
applied topically or systemcally (such as piroxi cam
waelr@BoserBc, propionic acids such as napr oxen, PCT/GB2007/004350
f1urbi profen, fenoprofen, ketoprofen and ibuprofen,
fenamat es such as nmefenam c aci d, indonethacin,
sul i ndac, azapropazone, pyrazol ones such as
t , ]
(suchglgﬁg%ﬂegtﬁ E%&g ro?ﬁlhljio | k)gatrngﬁ (x% El\géo?@e@hmﬁ} such as selegine and
rasagdmleea:cnmb inhibifcrcooli 45 tasmdtrdacm Imhilitomer dnpamm’m reuptake
. ... parec and etor|COX|b) cIo 0 enase . i nhi bi
inbibfiot, iy SBRAGBIREERIh & R ReReStgt dERRIPE PEoStF n ititbr of

neuroﬁlﬁhﬁﬁhze(fm@éj@nma%é)e&eﬁl - A%bﬁ'ﬁ"él 5 dﬁfg”‘éuch L& H&&ESEﬁP ul ar,

I ntravenous,” or Intra-articular routes) tréxat e;
rlvasﬂlgnmg,rtemr@ea GoxH20rliblibn poypeintoéyllice gxerncturfmiam:n ne;

auranofin or other parenteral or oral gold

preparations; anal gesics; diacerein; intra-articular

The pré&RhBiRVQRioRUEN fashdYalbiek elhe c@ﬁllbﬂlaﬂ&'i bf’éibdnﬁﬁ&mdaﬁf@'he
nutritional sup g{hemsnt s such as g@mcosam ne.

invenipp g en peand fritemtregtivent qf@rctm@a c m@sn tS@Ch¢$ea centrally or

per1pﬁe(%?f%L Q&M}g?ﬁépggs@ éfo? n}lﬂs fg 101 &legm Sl¥e %F}egg %aF(rgaHgazeplne

phenftoine §dddimm v@lpﬁ@dtudﬂnﬁ@yptgﬁﬁto@ onel ﬁlhh-dé}ﬁre@antcabg%ﬂﬂ% Meracetamol,
signal | i hg pathways such as nodul ators of the SOCS
or a ngPfeapila %W@Q?W&a&%ﬁaem beta-, and
ganma-interferons; insulin-like growth factor type |
(IGF-1); interl euki ns (IL) including ILI to 17, and
The p‘remav ineerkion fartbergelaies tsthercombhiakibh of 8 csmpburdsof the invention
nra;

n u necrosi s f.actor al pha ( TNF- .
togetfA § e Sy onErity RISt faBaelet [asamessthetisragent
such 83@gHcSink BF b UXivERRe tiRd@ld mumab, and CDP-870) and TNF

receptor antagoni sts including i munogl obul in

nDIecuIes (such as etanercept) and Iom#nnlecularmeight
ch _as. pentoxyfyl | i &, | n.addit.ion t
A cof SR raE Profiy B ESY et Ve PG bin B melner e
osteop&i@sik A¥@ihddAding & RoBndan @@n@ Bh 23 RaloRigehe, bied Biphbdplonate such

B- Lynphocytes (such as CD20 (rituximab), MRA-alL16R
as alendronate.

The present invention still further relates to the combination of a compound of the
invention together with a: (i) tryptase inhibitor; (ii) platelet activating factor (PAF)
antagonist; (iii) interleukin converting enzyme (ICE) inhibitor; (iv) IMPDH inhibitor; (v)
adhesion molecule inhibitors including VL A-4 antagonist; (vi) cathepsin; (vii) kinase
inhibitor such as an inhibitor of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for
example Gefitinib or Imatinib mesylate), a serine / threonine kinase (such as an inhibitor of
a MAP kinase such as p38, INK, protein kinase A, B or C, or IKK), or a kinase involved in
cell cycle regulation (such as a cylin dependent kinase); (viii) glucose-6 phosphate
dehydrogenase inhibitor; (ix) kinin-B1. - or B2. -receptor antagonist; (x) anti-gout agent,
for example colchicine; (xi) xanthine oxidase inhibitor, for example allopurinol; (xii)
uricosuric agent, for example probenecid, sulﬁnpyrazone or benzbromarone; (xiii) growth

hormone secretagogue; (xiv) transforming growth factor (TGFB); (xv) platelet-derived
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and T-Lynphocytes, CTLA4-1g, HuMax 11-15). The present

invention still further relates to the conbination of
wa2osnprwhd of the invention with a nodul at or PET/GB2007/004350

chenoki ne receptor functioRgsuch as an antagoni st of

CCRI, CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCRG,

CCR7, CCR8, CCR9, CCROand CCR 1 (for the CC

PR GRSt ¥, A R B bl
factop(bFE&ENS (xiviiy grahilovyte urdchphagetadrsstingulate faowb{GelCOR); (xvii)
s B SRR O t RS R R e Lk

| at:i .
s&z@@@z%%h&&ﬁﬁ&%%@f@fd &gsg%%éghbﬂ&%%%h ?Wl§r A5-0892; (xxi)

aggr ecanase; especially enase-1 :
TNF-aidghb ageveatee ehzyMeRalgbitordIA e (axsie iBluCddMEirid ide synthase

(O} B bt ok i B ek xShed on T2

cells,(ohd a"CR PII BhGpSHIGH) (RRIVHRNLE bf PSS; (HA dBEAIRMulating the
invention still further relates to the conbination of

functipncd hedlolies reeeptare (Tl frivohagendmadilatingthe iaetiety of purinergic

L
NFkBMRIgonSSATSUch as; zil euton; ABT-761; fenleuton;

t epoxal i n; Abbott-79175; Abbott-85761; a
N- (5-substi tuted)-thi ophene-2- al kyl sul f onam de;

- i - - | | 0 ., . . . e .

A ol ari¢ b it G INEEA FRindbion with gy episting therapeutic
agentcfontie redtnSit 21 0664r, f@ gqrumptd sujthbls ufeits inaludd:

.. 2-cyananapht hal ene conpound such as L-739,010; 3 .
() an g T aN YiGA REC R BT GO e bigationihereaf 68 uisd 1amedical

H i ol Ja)) . _ . - 886’

oncoloBfiueh 88 af MR 8o RO LMR RO pBinl RarbtharidlC P20
cyclopbosphemutsnhitnogen wmstefd, metghapoucdommbubid, tuswliphtn e and

o B B RRRES o P G AR B Sl e
5-fluérdraphl Of &dghfidziaNitdxbd ndldiradatelcydSstna38dbinasiiéliy@roxyurea,

conpounds such . o )
gemcitabine or paclitaxel); an antitumour antibiotic (for example an anthracycline such as

adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent (for example a vinca alkaloid such as
vincristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);

(1i) a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene,
raloxifene, droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example
fulvestrant), an antiandrogen (for example bicalutamide, 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
inhibitor (for example as anastrozole, letrozole, vorazole or exemestane) or an inhibitor of

Sa-reductase such as finasteride;
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as CGS-25019c; benzoxal am nes such as ontazol ast;
benzenecar boxi m dam des such as Bl I L 284/ 260; and
weewposmds such as zaf Mukast, abl ukast, nont el BREEB2007/004350
pranl ukast, verlukast (MK-699), RG 12525, Ro-245913,
i ral ukast (CGP 45715A), and BAY x 7195. The present
invention still further relates to the conbi nation of
(iii) aft a%EéHf%HE}gmﬁfbn% REndep }éﬁpﬁﬂvgﬁo@ﬁgr é{ﬂﬁiﬂ@ﬁ’ﬁﬁ%l %Po?&ﬁ'%% inhibitor
I nhi bitor such as a nethyl xant'hani ne 1 ncl udi ng
like mdmwt@t ot aminhimir afrimobplayd plasmemogesaitivatol veeeptDEfunction);

() e FARBAEGE ST P PLBPOTaR, Bserels © TR CRy (or

examplefe adtherbbp Q8EEYdy tié®REIAR, dr4iid ARTerbBl aﬁtﬁﬁ)dy Qeﬁxhﬁnab
conbi nati on of a conpound o of the invention and

[C22 5. farmondl trappf@ralse ey T tyacrsma'gl@nasgtmlym ag Serine/threonine
kinas€ ?nhﬂgﬂco%' inh (%Iatg 51516:1%? g? Wih] qt%r fagxilg)t Jr%?%gblré%h EGFR

acrivasti ne
famll& Wt@ﬁﬁ@ﬁﬁlhsdhﬁhtbhbﬂilﬂh%@N @m}ﬂ@ro @ﬂ@ﬁi@bhﬁ@ﬂ]ﬂ%ﬁmethox -6-(3-
ycl i zi ne, m zol asti ne; lied oral

|
morpb?hrmrw&}q&mayolwﬁ@%ee@@ﬁﬂm nERIB3P, ﬁ@rﬂhmyﬂmh?eyl) 6,7-
bis(2- fn?étﬁ&@%th%&%%%a%&r oltl gﬁﬁﬁeoq%)li}{lmﬁ ; gg{rz Qﬁi GO%crggl%ldo-ﬁ-(B—

nventi on (suc

chlormmmmzldiea)rl)dr (3angqﬂbhmmropm@9qm1mzbhm4mme (Eyp333), an
ent invention further

i} g e e e oo P SR OB AP SR of difchepatocyte

gmw{hqg@cg;fa%m}and an antagoni st of the histam ne type 4

receptor. The present invention still further rel ates
(v) at @ntlahglogcmb Agt smh asfong wdiehpiobibits dfe Etffaetsmtﬁ wesnulap endotbelial
.adr e

| / al oce r
weBebl1BE prenthl R R RO RER B R Vb sy antibody
bevadammﬂ hexegbhitedisdbRa)h Snd P7P2596) hﬁ@@mGMAQHW@m/B@s% or
WO %ﬁhed” ne, pseudoephedrine, na hazol i ne lyfdrochl ori de,

|A38th 06 icampRyRst Gehverks o anetder mpghanisay(ipexample linomide,
an T Rt ¥ BeRPes bRET Gt nor epi nephr i ne
(vi) aRmeudatagialh@. agent such as combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;
(vii) an agent used in antisense therapy, for example 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
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
stimulating f_actor, approaches to decrease T-cell anergy, approaches using transfected
immune cellé such as cytokine-transfected dendritic cells, approaches using

cytokine-transfected tumour cell lines and approaches using anti-idiotypic antibodies.
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The present invention still further relates to the
conbi nation of a conpound of the invention and a
whedaossenocept or agoni st (i ncl udi ng beta reck@L/GB2007/004350

subtypes 1-4) such as isopggnaline, sal butanol,
fornoterol, salneterol, terbutaline, orciprenaline,
bitolterol nesylate, pirbuterol, or indacaterol or a
chiral enantioner thereof. The present invention
further relates to the conbi nation of a conpound of

In a futiker embexdimean tlanpkesent hwentmremosndeha plaramdéwtival product

Crono e or docrom.l di u The present
COmH“ﬁ%ngi %ﬁla%%&}qqna Hen:%t ﬁ%tfverlggra isut which @awbcméﬂf &rymana (D) as
herelﬁ‘béfgfm%?ﬂ)egfarfdhﬁ 1&@&1&%&1&&%&% ﬁg&'d%@ CAL e L ROA:-

such as flunisolide, triantinolone-acetoni de,
-becﬂ)lmsphdenBednlmbmm,onat e, budesoni de, fluticasone
pro |o ate, ciclesonide or nonetasone furoate. The
*préckde rqnﬁ\’ﬁé’itﬂrlacgﬁmisbrther relates to the combination

+0f, RS BPUPCh BN ALINGEL QR Lh an agent t hat

€s a nuclear none recéptor such as PPARs. The

o Pre@sSighibitbyBahdse Fusdtdoh) further relates to the
conbi nati on of a conpound of the invention together

*wi & protaasy imbitoyl obul in (1g) or | g preparation or an

ant onj st. or nodul atin Ig function such as
P bt R ReteEr 2 The present

ol rM%ﬁI-ét@ﬂ'chcfa‘PFh@S&orﬁ@d@l&% ptbPa déd?ﬁ‘st.conb' nation of a

conmpound of the invention and anot her system c or

topically-applied anti-i an armat ory agent, such as
vat i er eof tinoi

hal i ,
The RiRHISEOR grodust %CBH{% i SpHRL Y Ryt baa |

phanﬁwehﬂ@an cb@badigsn &&nﬁﬁ&lgcme%ﬁ%a PR a8t FORPRURsGh
the invention and conbinations of am nosalicyl ates and

admixiyte. aﬁdsemaduvn]ef the phamsacs utidahpeiductimay, foresample, nemprise the first
ol sa dul at
and GAAE REredB 8 B8 PSP EB B e
s1muﬁmbu@3edpmﬂﬁ§mlss;@ratzla&mnﬁﬁﬁa@ah td Ap&int @ndedthdress.
rel ates tqQ the combination of a conpound of the .
The phagrapgeptiepl product of this embodiment is of particular use in treating respiratory

diseases such as asthma, COPD or rhinitis.

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
PDFEA4D, 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,
N-[9-amino-4-oxo-1-phenyl-3,4,6,7-tetrahydropyrrolo[3,2,1-jk][ 1,4 |benzodiazepin-3(R)-
yl]pyridine-3-carboxamide (CI-1044)
3-(benzyloxy)-1-(4-fluorobenzyl)-N-{3-(methylsulphonyl)phenyl]-1H-indole-2-
carboxamide,
(1S-ex0)-5-[3-(bicyclo[2.2.1]hept-2-yloxy)-4-methoxyphenyl]tetrahydro-2(1H)-
pyrimidinone (Atizoram),

N-(3,5,dichloro-4-pyridinyl)-2-[ 1-(4-fluorobenzyl)-5-hydroxy-1H-indol-3-y1]-2-
oxoacetamide (AWD-12-281),
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together with an anti bacterial agent such as a

penicillin derivative, a tetracycline, a macrolide, a
whedaosres am a fl uoroqui nol one, netroni dazol ePCEHGB2007/004350

I nhal ed am nogl ycosi de; anggntiviral agent including

acyclovir, fanticlovir, valaciclovir, ganciclovir,

ci dof ovi r, armnt adi ne, rimantadi ne, ribavirin,

G e e

propaﬁuﬁlhcﬁqﬁ]}te-SOE)\[er se transcript ase I nhi bi tor such as
di danosi ne vudi ne, stavu zal ci t abi ne

N- [9—zmea1@»dxﬂd@>f%1-pb¢nyé 3ot/ ﬂﬁé@@é&qp&@(’m%&ls}@] [ ﬂ&b@@edlme@%%m
yl]pyhﬁﬁ‘letli ga%oxsd#ﬁ{g?@ r api ne or efavirenz. The present
ur

nvention s r relates to the conbi nati on of

cis- [%cmmeﬂn@/chfpehﬂyhmyWﬁmﬂio&ppmgl)@f&x&redhmB-Sﬁltbbﬁy‘lioaegﬁm
such_as a cal ci um channel bl ocker, a betaadrenoceptor
(Cilopiigstker | an angi ot ensi n-converting enzyme (ACE)

8- amirf&hi ?'bﬁ&éyc@% e ﬁﬁéiﬂ'ﬁng ¢ EﬁP}mﬁe antagoni st; a
P ¢ (CREEHIGh)

[ over i ng "agent “such stati or a fibrate; a
N-(2, ﬁﬂﬂmhlmtoe}-pmﬁdlhﬂ&r@dndhbty repuptodinegybeanhdead-4418),

53 SEP Lt by St Mg OR -2 B S OB BBl ones.”
2-methy. @r[czt(@nnéthm&mw)pm&cﬂsﬁss a]@yhaﬁa CNgl]hl LHR hlﬁﬁllebuaﬂast)

oun the i nvention and such as an

2-(2, %ﬁ%b@m}@gglgmbopgw furglgolg@zpﬁmn-ﬁ-g} me nesulphonate (Lirimilast),

R BTSSP AR RS SR AR SRR oy 08P
(-)- cleam@esmdlo@sza@bihyne,z 3@4,&@ ﬁfﬁ’o-hébfﬂhbdﬂo% (4‘>uc h as
tasmar, an _A-2 inhibitor am ne.reupt ake

dnsowrﬁﬁylamﬂcalbsaylmlhl?ﬂnagﬂsﬂﬁls@lnapélﬂmr@&eu (Remalssingd., a

- SRS ARSI s P RA i

(Roﬂdmmleme,m [, ri vastl gmne, tacrine, a COX-2 inhibitor,

ine or nmetrifonate. The present invention
theNp‘i?’fl ‘?Oélg?’%(%\lasfel ates to the conbination of a conpound

5,6- d@thdz@%eﬂz%}{tﬂﬂﬁdﬂfén@-@%a%x?ﬁ@ﬂ&dQ”Pl'beﬁéh?st)t reat ment of
acuté or chronic pain, such as a centrally or

2,3 6ﬁet|etrplnéir@rr2f(ywanéxlnm@0)aﬂ,éDgiemthowﬁfm@thﬂnﬂ{@yaml@cﬂﬁdr d
d1 ,vative thereof), carbamazepine,
]1soqu1n0 G4 %38 (trequinsin) and
3-[[3-(cyclopentyloxy)-4-methoxyphenyl]-methyl]-N-ethyl-8-(1-methylethyl)-3H-purine-

6-amine (V-11294A).

Examples of a B,-adrenoceptor agonist that may be used in the pharmaceutical product
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 Br-adrenoceptor agonist of this embodiment may be a long-acting B,-agonists, for
example salmeterol (e.g. as xinafoate), formoterol (e.g. as fumarate), bambuterol (e.g. as
hydrochloride), carmoterol (TA 2005, chemically identified as 2(1H)-Quinolone, 8-
hydroxy-5-[1-hydroxy-2-[[2-(4-methoxy-phenyl)-1-methylethyl]-amino]ethyl]-
monohydrochloride, [R-(R*,R*)] also identified by Chemical Abstract Service Registry



10

15

20

25

30

phenyt oi n, sodi um val proate, amtryptiline or other
anti - depressant agent-s, paracetanol, or a
woewsssesdi dal anti-inflamatory agent. The prBESEGB2007/004350

invention further relates o the conbination of a
conpound of the invention together with a parenterally
or topically-applied (including inhaled) |ocal

NumBABT5 P01 ALMIUE R O, PhORONE 37 A5 P BEE RS o

31276%-06S¢ (DAB}IQ@),ﬂﬁommmlxda dmﬂrd:twam ean BiHds{[6-4pAR)2H[S8- agent

(FormyTegpipe b e BRREH 1 B bR e o g aiot). ©
benzéﬂ’é\éﬁﬁ;daﬁﬁdese{s' dikc1del L0 hEOBY &R 3L ﬁer&@ﬁesﬁﬁgﬁnﬂ(@é gl&{'vaﬁfves e.g.

a conpound of the 1nvention togefther wt

3-(4-{ oy (2A)e2-hydroky Lelrt: hY@mX)’ bﬂmdeimmathyl)pmligthﬁfﬂanrmo)

roxy iy R ARFRP TP i AR Y Por O] S o SR

recepidy a%@h'ﬂs@ ak arslcws&cpfnswwdosmmw&/f& WERDOEIOIH 535 ; ind k)

cathepsin; (vili ki nase inhibitor such as an inhibitor

derlveiflvetsyts d@p}@eecki QeZQOé‘(Qsﬁ%}s aigt WS 200§/22kd3 a1 camppunflpGSK
S serine /
1597? E’acggg[%l ne | na (7?:9&11@2% @b?ﬁ%%&?%%g?& MAP ki nase

such as p38, JNK, protein kinase A, B or C or IKK),
or a kinase involved in cell cycle regulatlonﬁésuch as

Examplesqfi mnd@ﬁ@ﬂﬂ@fﬁhemma@éyeep(w|f¢uic)tlog ithes oery-t@ q@ '@pthat e
hi. bi . .
pharfRU G RFRRFock B b i el yB Rl OR) st ppponist

col chicine; (xi) xanthine oxidase inhibitor, for
exanpl e allopurinol; (xii) urlcosurlc agent,

for
Exa“&l%ﬁﬁﬁa@ iphibtierridiiense sénctioh Hit By he vsed Behe Bhasmaseiigal product

secog oo e R e B P A Sl b B R e 19

factor (PDGF); (xvi) fibroblast growh factor for
exa e basic fibroblast growth factor
Exang Gy g eI S P RyPdt ARG O e pgtuct adcording

to th1§ %@éﬁ%ﬁent {meUideiah iSABRG FirRuGSRABlastask )6} aﬁ ﬁﬁlliﬁijt& Bf MMP12.
or NK3 receptor antagonist such as

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,
flumoxonide, rofleponide, butixocort (e.g. as propionate ester), prednisolone, prednisone,
tipredane, steroid esters e.g. 6a,9a~difluoro-17a~[(2-furanylcarbonyhoxy]-11B-hydroxy-
16a-methyl-3-oxo0-androsta-1,4-diene-173-carbothioic acid S-fluoromethyl ester, 6c,9a.-
difluoro-11f-hydroxy-16a-methyl-3-o0xo-17a-propionyloxy-androsta-1,4-diene-17p-
carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester and 6a.,9a~difluoro-118-hydroxy-
16a-methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-1783-

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



10

15

20

25

SB-233412 (tal netant) or D 4418; (xx) el astase
i nhibitor such as UT-77 or ZD-0892; (xxi) TNF-al pha
w@emwsesRing enzyne inhibitor (TACE); (xxii) i nBCDE®2007/004350
nitric oxide synthase (i NOg inhibitor; (xxiii)
chenvattractant receptor-honol ogous nol ecul e expressed
on TH2 cells, (such as a CRTH2 antagonist); (xxivV)
LR gr ' [

sccordH 8 Ol20R 00, WS PUbS TR0, PRl G KR K Biboos

and @31 799%43vi ty of pui nergic receptors such as P2X7; or
(xxvii) inhibitor of transcription factor activation
such as NFkB, API, or STATS. A conpound of the

Exanpgls&/Hal RE1uEA0r & Sfrl&erdRBd gl‘u@o&?t'i'@)‘i({‘?etcb@ﬁr X%otnli‘st At may be
éxi sting therapeutic agent for the treatnent of

used irathe pharnfaceutisribprptlect so¢ardink ¢o thgeerisodimentlideludg fhpseadescribed

. ' i ferativel/antineoplastic drug or a conbi nation

mw@ﬁ@@@’)&,glé’s used in medi cal oncol ogy, such as an
al kyl ati ng agent (for exanple cis-platin, carboplatin,
cycl ophosphani de, nitrogen nustard, melphalan,

The pregent awerion willnesubgpillasiraed withithe lodowineaon-laniting Examples.
antinetabolite (for exanple an antifolate such as a
fluoropyrimdine |ike 5-fluorouracil or tegafur,

In the &dahiplésaieNMRepdrauRxaiRasuedt G5 Narial Bhith ¢ssvdepectrometer at
hydr oxyur ea, .gencti tabi ne or paclitaxel); an antitunour

a protepdTagugRGy ot ﬂtg?f W0 %Hza?ﬁ\eﬁ\flﬁéwtﬁaﬁféeré tegsuged on either an

AgilHT | RIVRD 61 é’{?%’{%&r&na@%% HQWt{PécE%H'PPEM P0MSD G1946A
epi rubicin, 1darubicin, mtomycin-C dactinonmycin or

spectrantdierafyephma)ive HIPLA Separations wera gerforn{ddousirxaiiites S8ymmetry® or
vinca al kal oi d such as vincristine, vinblastine,

Xterrg| peleginsingr0. ViergregusitivBuorgacetic peidoicgtanifeile, sl % asuesousr

S50 1) SRR3R R RSB

resin &RBACSHthIAE] rHAPVARRANRCcEHoftialPP ACHAGIES Jverd ddnerafed using the
cytostatic agent such as an antioestrogen (for exanple

ACDLahpName fOmpyfes Fre%a#8, ral oxi f ene, drol oxifene or
i odoxyfene), an oestrogen receptor down regul ator (for
exanpl e

Example 1: (3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane

a) 1-Phenylcycloheptanol

OH

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 maintained a steady reflux. The reaction mixture was stirred for 20
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 (MgSO4)
and evaporated to afford the sub-titled compound (7.6 g) as an oil.
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ful vestrant), an antiandrogen (for exanple

bi cal utam de, flutam de, nilutam de or cyproterone
waewsaseyy a LHRH antagoni st or LHRH agoni st (PQT/GB2007/004350

exanpl e goserelin, |euprorgkin or buserelin), a

progest ogen (for exanple negestrol acetate), an

aromat ase i nhibitor (for exanple as anastrozol e,

| etrozol e, vorazol e or exenestane) or an inhibitor of

5a reductase such as finasteride;(iii) an agent which

I bits cancer _cell _invasion (f

ERVHE e ﬁﬁ15§|‘t7o‘}7 (ps B o P (o PHT 26 - .19
(m, % hﬁ%bg&§19%gv 9%'@% %ﬁlnogen activator receptor

of grow h factor
function, for exanple a gromﬁh factor antibody (for
exanpl e the anti-erbb2 antibody trastuzunmab, or the
b) laMeihosytbpheapicytlobsptaet uxi mab [ C225]), a farnesyl
transferase inhibitor, a tyrosine kinase inhibitor or
a serine/threonine ki nase i nhibitor, an inhibitor of
g dermal growth factor famly (for exanpl e an
mly tyrosine kinase inhibitor such as
| or o- 4-f 1l uorophenyl) - 7- nmet hoxy- 6- ( 3-
I nopr opoxy) qui nazol i n-4-am ne (gefitinib, AZD
9) , (3- et hynyl phenyl)- |, 7-
s ( 2- nethoxyethoxy)qU|nazoI|n 4- am ne (e||ot|n|b
CSl -774) or 6-acrylam do- N-(3-

1-Phé31§} ga%hé%téﬁ(%igﬁ%ﬁ@g%% (’7;6n é)ﬁ\ﬁ%}@%%ﬂleﬂ€ P&%B?&%hﬂéﬁ N36%L)

Itor o
and spliainelyeliide e60% @6loitr DIV addre ! Phe deadtionywastira at 0ot 61
of the hepatocyte growth factor famly; (v) an
minutes ehdingiongtnane (Aygheddsdc Mhamisies whs whintaiedytio8°E gernight

and o 3G Pretival Gl il sl 0 bl geghone 0.1 9

were aiSind 30 9%6%% ‘g%/ %gg%%&%%o Bofnsy g?é%rc g%ﬁ%’gﬁ’%@f‘z) ,

partitioned betwepm stk t el mbp kikdbisbiexane { Iermbpatiahe srpagik dayer
exanpl e |linom de, an inhjbitor of integrin avb3
separpigAcitiedr (MO anghejjaperaiad; taaiford/ihy subjisled compourdihdhg)-
agent such as conbretastatin A4, or a conpound
di scl osed in WO

'"H NMR (299.946 MHz, CDCls) & 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 (m, SH).

c) 1-Phenylcycloheptanecarboxylic acid

O
OH
Potassium (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-1-phenylcycloheptane
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99/ 02166, WD 00/40529, WO 00/41669, WO 01/92224, WO

02/ 04434 or WD 02/08213; (vii) an agent used in
w@rosesnse t herapy, for exanple one directed tRPCDOB2®7/004350

the targets |isted above, gych as ISI'S 2503, an

anti-ras antisense; (viii) an agent used in a gene

t herapy approach, for exanpl e approaches to repl ace

aberrant genes such as aberrant p53 or aberrant BRCAl

(ExampleBREARY oHaFPaddegemd-thk reacticedwasnstiyied vpde- nim;@n overnight at
t her apy) a%groaches such as those u3|n8 %tos
2] &

roomd@alﬁma gﬁﬁ?tenrh‘@awwé@éo or8°% amsool on dioxide (~20 g) was

oreduct se e roaches to .ncre
addef b IS | ARG EREN TashlnBRBY S8R5 B rob St BERERES g et
(150 &L)Fstaldd el etdefufy 'uﬁ&&%v%ﬁhﬁeﬁttb?hﬁ%’geno Thé hifﬂeoﬁ@ layer was
agént used in an” i nmunot herapeutic approach
sepamtednmmahsxed\ml\ﬂocawdnﬁr:ﬂed/ hydloeiﬂpxn@amdh eﬁd emractedmﬁsﬁeﬂxlykether

mTunogenl Ci ty of atl ent tunour such as
(150 mlgn$heengppis et wag 9{1@@ (Me=gOs e ea%pqrﬁ@@ piftaigitp ghepsub-titled

gr anul ocyt e- macr ophage col ony
comps%lﬁlnﬁﬁl} ?éjg% A}ml[ or, approaches to decrease T-cell

aner gy, approaches using transfected i nmune cells such
as cytokine-transfected dendritic cells, approaches
HNW(@%WSCD%)§W€@ €420 (op oH) c249 - EJSﬁcém,aaH) 2.16 -2.03
roache sing anti-idiotypic antibodies.In a
(m, Sﬁﬁﬂ é%‘%%% ﬁgﬁt t he present invention provides a
pharnaceutical product conprising, in conbination, a
first active ingredient which is a conpound of fornula
d) Mét'hM Bph&iflGichidepaneatinglaided, and at | east one
further active i1ngredient selected from- a
phosphodlesterase i nhibitor, a b2. adrenoceptor
a nodul ator of chennklne receptor function,

pi t or of kinase function, a protease
or, a steroidal glucocorticoid recept or

1-Phenylcycloheptanecarboxylic acid (Example 1c¢) (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 (MgSQOj,) and evaporated
to afford the sub-titled compound (3.5 g) as an oil.

'H NMR (299.946 MHz, CDCls) §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, SH).

Example 1 (3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane
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a non-steroidal glucocorticoid receptor agonist. The
phar maceuti cal product according to this enbodi nent
woreas/ofans exanpl e, be a pharmaceuti cal conposi PEDGB2007/004350
conprising the first and fygther active ingredients in
adm xture. Alternatively, the pharnmaceutical product
may, for exanple, conprise the first and further
active ingredients in separate pharmaceuti cal
preparati ons suitable for simultaneous, sequential or
se¢parat/e adm nistration to a patient in need thereof.
5 ceutical product of this enbodi nent is. of
yhar (ise in treating respiratory di seases such
ast hrma Dor rhinitis. Exanples of a
' ase inhibitor that may be used in the
phar maceltical product according to this enbodi nent
i ncl udeHa PDE4 i nhibitor such as an inhibitor of the
i sof orm PDE4D, a PDE3 inhibitor and a PDE5 i nhibitor.
Methgk &pbp@é,ﬂo&@ep@eeqat@xgmﬁﬁmdmle 1d) (1.0 g) and (R)-quinuclidin-3-o0l

(com%q%g@l;é 3@?&8& %%Wg frnl%q(:j%g éO %9 [g) wgsre re uxertltlyln% f\)/tage_ ?5% mL)
conta!\hlflg ﬁcﬁuﬁﬂzf B@‘?ﬂ D%QI‘? B¥d St% kquﬁJaga[tﬁlsSi;oE al ¥1g\519 PHepRhOlD mL)

zodi azepi n ine-3

was replaéélbsxzﬁmtcd&er(e@e mEQ4h) the reflux was contlnued for 3 days. The reaction
3- benZ){)I oxy)-|-(4-fl uorobenzyl gs (et hyl sul phonyl
was Daslféoned] twqtepmr@ le@@n@ eshegr( and the ether layer was

separgief FSUENTD R S, Zﬁben%;uﬁ prggiped iy PtiSpd hy polumn

chrofﬁXtB %ﬁggﬂa Plg Eﬁgé ?u&ﬁ% W?ﬂh}g} Ia)cet%te [/ ltr_leth}_/l]gmbrgar(g /é )n tzoyaf§ord t}he

tltledymrnp)oyndl 9.8 hgods-ad-ofl. | TRe ammﬂaﬂtrmm;ﬂ(@) isomer present in the (R)-

AWD- 12- 281) , b- [ 3- | 4- met hoxypheny! ] -1,
auinds il 528 S8Rk FRGUHRIS! 6 0 oA G

), N-[9-nethyl -4-oxo-
m/e#%&?}\l 3,4,6,7-tetrahydropyrrolo[3 ,2, 1-j K]
‘HNMR@MQ@H@Z@DU@%KE 727 (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)carbonyljoxy}-1-

azoniabicyclo[2.2.2]octane iodide

~
~
~

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2]octane (Example 1)
(0.78 g) in acetonitrile (30 mL) was added iodomethane (0.8 mL). After standing
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yl ] pyri di ne-4-carboxamde (Cl-10 8),
ci s-[4-cyano-4-(3-cycl opent yl oxy- 4- net hoxyphenyl ) cycl o
weooans2is - car boxylic acid (Gl omlast) PCT/GB2007/004350
8- am no- 1, 3-bi s(cycl opr opylgget hyl ) xant hi ne
(G panfylline)
N- (2, 5-di chl oro-3-pyridinyl)-8-nmethoxy-5-qui nolinecarb
oxam de (D 4418),
overtfglt3thd sdlvettewds tombyed dadithd m@x@ub evmydricd endgr-ligh wicnomhhen
zol i di n- 4- one ( Dar buf el one) -methyl -1 -[2- (I
trlturaﬁ@ém% aharye ?ff?‘ida@% fied corgpcaﬂnéw%mg) 3-yl]-|
- propanone (Ibudilast),
2- (2, 4-di chl or ophenyl car bonyl ) -3
nﬂeg4yﬁuﬂobenzofuran 6-yl nethanesul phonate (Lirimlast),
(]R) 5- (4- nmet hoxy- 3- pr or oxyphenyl ) - 5- net hyl oxazol i d
'H NMR 2299rtet 7 (NEI olp MG -Ds) & 7.39 - 7.29 (m, 4H) 7 28 7 21 (m 1H), 5.07 -

499 b IfA fp}igoﬁéu P RG2S 2300 G 11 264 s, 31D, 2.46

S n h I Z 0|
-22ﬂrh ?ﬁ;"%’{%yn ?@ ,’!b IS né)bﬁfb ?HSL 1.41 (m, 108D).
(cyclopropylnethoxy) N- (3, 5-di chl oro-4-pyridyl)-4-(d
I f1 uor onet hoxy) benzam de (Roflum |l ast), the N oxide of
ExamRple| 33 3 R rt43-Phenoxypropyl)- 3-{[(1-phenylcycloheptyl)carbonyl]oxy}-l-

azon?dﬁ?éyé;h)iigo%qggezl?lLonyy ophene- 2- carboxylic acid

2,3,6,7-tetrahydro-2-(nesitylimno)-9, 10-di netli oxy- 3-
met hyl - 4H pyriniido[ 6,1 a]_isoquinolin-4-one
(trequi nsin) and

3= (cycl opent yl oxy)

j hoxyphenyl ] - met hyl ] - N-et hy
Pursne- 6-am ne (V-11294A).
ocept or agoni st that may be used
he oiar I cal product according to this
ywodihgrent (yhcl ude netaproterenol, isoproterenol,

hal yfle, Hal but erol salbutanDI (e.g. as

not er ol (e.g. as fumarate), sal neterol

e.g. as
(gH

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}~1-azabicyclo[2.2.2]octane (Example 1)
(0.15 g) in acetonitrile (2 mL) was added 3-phenoxypropyl bromide (0.197 g). The
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]"

'H NMR (299.947 MHz, DMSO-Dg) & 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-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide



xi naf oate), terbutaline, orciprenaline, bitolterol
(e.g. as nesylate), pirbuterol or indacaterol. The
wb2e0amserdcept or agoni st of this enbodi mrent maRCHEB2a007/004350

| ong-acting b2-agonists, fgk exanple salneterol (e.g.
as xinafoate), fornoterol (e.g. as fumarate),
banmbuterol (e.g. as hydrochloride), carnoterol (TA
2005, chemcally identified as 2(1H)- Qi nol one, 8-

2) 2- IO P XYisSxalb Ny Ha@xamide [ [ 2- (4- et hoxy- phenyl ) - | - met hy|
et hyl ] -am no] et hyl | - nonohydrochl oride, [R(R*, R*)]
al so identified by Chem cal Abstract Service
Regi st i yNurrber 137888-1 1-0 and disclosed in U S.
Patent 4,579, 854), indacaterol (CAS no 312753-06-3;

, formanl lide derivatives e.g.

(4-{i6-({(2R)-2-[3- (forny |am no)-4-hy droxyphenyl]
Wﬁt hyl } ami no) hexy 1] oxy}-butyl) -
ben nesul f onam de as di sclosed in WD 2002/ 76933,
benzenesul f onam de derivatives e.qg.

5 3-(4-{[6- ({(2R) 2- hydr oxy- 2- [4-hydroxy 3- (hydr oxy- meth

hen :
AR G e gt atriei
carbf! 3 Kwasaeﬁméd amdmdaeetymﬂmwaagqmpms akled slowly w1th

di sc in WO 2003/ 042164 and WD 2005/ 025555, i ndol e
st1rr1dg and/ﬂmlsuqzensusn oivas stivekolvernigitD Tpoaigenows veshedgith water (2 x

2005/ 222144, and c GSK 1597 802, ..GSK
ksl ancksiaporpied.s T A fods %afgsﬁysta’%%%%gs@sd}g? orgniethane /
€ [ function that may be
10 1S°he%gé(j Oﬁfﬁ{rﬁgﬁep%g%?(gu |p8all‘;(?€ég%)uct according to this
enbodi ment include a CCR receptor antagonist.
Exanpl es of an inhibitor of kinase function th ma3y
"H NDER (280194 MiFre CBXEN e 84i(s, ddD), pAdductihddor(i ihlj)t‘loO (s, 2H).

t hi s enbodi nent include a p38 k|nase |nh|b|tor and an

KK i nhi bi t ar | es I bi orth
(3%3[21&@0&@2@&%%@%"? e PP hap T e de e g1
] Me B:B e an inhibitor of neutrophil
. azoné@a@tggg &gnﬁnh%#?or of MW 12. Exanples of a
steroi dal glucocorticoid receptor agonist that nmay be
used in the pharmaceutical product according to this

pOdi Rent iBrcl ude, budM i de, fluticasone (e.qg.
i
—
o N \<

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

2 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]"
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as propionate ester), nonetasone (e.g. as furoate
ester), beclonethasone (e.g. as 17- propionate or
wa 2008051 Ppr opi onat e esters), ciclesonide, | otepeEAB007/004350

(as e.g. etabonate), etiprggnol (as e.g.
di cl oacetate), triantinolone (e.g. as acetonide),
flunisolide, zoticasone, flunoxonide, rofleponide,
buti xocort (e.g. as propionate ester), prednisolone,

1HNMI@ oSRITEVHE] IDVESTRMG) & $1.66 8, lef)sB@OS(de @H) 7.44 -721 (m, 5H),

a-di fluoro-17 a-[(2-furanyl carbon

6.90 b iy 5219, 169 e g 23, il o A1 0 20 b (g 450, 3.47 -

320 TS A oL Ou, A AP A ESE  BuE e, 1.0 1.6
ﬁn,§%$&R%?€Egtho¥y fndrosta 1,4-di ene- 17b- carbothioic

0X0- t etrahydr o- furan 3S-yl) ester and
6a, 9a-di fluoro-11 b-hydroxy- 16a-nethyl -
17a-[ (4-methyl - 1, 3-thi azol e-5-carbonyl ) oxy] -3
- oxo-androsta- 1, 4-di ene- 17b- car bot hi oi ¢ aci d
Exalﬁpid 31 @3 Ryb(iflu@sbenzyls3-4[(dimhenykcpeloheptybeatbogyl exyde -
(%ﬁ 9;,fg,%ermd acc ding to WD 2002/ 00679, WO
azon 29ajoctane Brapileds Gsk 870086, GSK 685698 and
GSK 799943. Exanpl es of a nodul ator of a non-steroidal
gl ucocorticoid receptor agonist that nay be used in
T [ product according to this
ose described in WO2006/ 046916.
will now be illustrated with the
I anples. In the exanples the
reasured on a Varian Unity | nova
a proton frequency of either 300 or
: spectra were neasured on either an
Agllent 1100 MSD GL946D spectroneter or a Hewl ett
Packard HPI 100 MSD Gl946A spectroneter. Preparative
HPLC separations were perforned usi

t
To (3 mard (L sithenyleyclodentilisaroonz doxinm! -a%qhﬂcg)[ﬁ ﬁé%@mgxample 1)
(0.1 g&ﬁ{)l u@%&ﬁg (% d’:‘l:[[r)[a\%’iliﬁd add §§f /gl;enn%@nblrgrrnn%c{; C(gtqgsﬁﬂ)s The reaction
was Q\Eﬁé@ﬁ' rbbinltempGatufCoRirkight andst@(a@ﬁﬁuﬁ\iwm@ﬁdlﬂbm fder reduced

alned from Vari an | ncorporated. |UPAC nanes were
presgeaeTat sdlidiwangetyltallised with ethyl acetate / isohexane, filtered, washed with

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 (d, 1H), 4.45 (d, 1H), 3.87 - 3.73 (m, 1H), 3.47-3.21 (m, 3H), 3.20 - 3.08 (m,
1H), 3.08 - 2.90 (m, 1H), 2.42 - 2.19 (m, 2H), 2.18 - 2.03 (m, 2H), 2.01 - 1.76 (m, 2H),
1.75 - 1.61 (m, 1H), 1.61 - 1.39 (m, 10H).

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

azoniabicyclo[2.2.2]octane bromide
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ACDLabs Nane Conputer Program Exanple 1:
(3i?)-3-{[ (] -Phenyl cycl oheptyl)carbonyl ] oxy}-I-azabi cy
W@ L®BAsR42] oct ane a) 1-Phenyl cycl ohept anol To PEDG82000/04350
(1.2 g) in anhydrous tetrakydrofuran (60 nL) under an
envi ronnent of nitrogen was added a crystal of iodine
foll owed by bronobenzene (7.85 g) at such a rate that
t he eactlg mai nt ai ned a steady reflux. The reaction
] 'stirred for 20 minutes then cycl oheptanone
W th care. After stirring for 10
eous ammoni um chl oride (10 nlL)
Action was partitioned between
B an I sohexane (100 nL). The organic
ayer i/ed (MgJSO4) and evaporated to afford the
sub-titEed conpound (7.6 g) as an oil.1H NWMR (299. 946
I\/Hz cidi3) d 7.53 - 7.47 (m 2H), 7.36 - 7.29 (m
7.26 - 7.19 (m IH, 2.07 (ddd, 2H), 1.97 - 1.50

To G&%ﬁm)-yﬁ)heg% c %@Eﬁ’ﬂﬁ%‘)ﬁggﬁﬁ% ?—I\é%b‘?{&%ﬁ)%ég)%]%gne (Example 1)
(0.1 ghlirsscetontigild (5 hE) Wﬁ@&dﬂ’eﬂfbblﬁm bfokRide 0&15 aflg. Thdirdtdtion was

hydride (60%in oil g added. The reaction was
stirreds rpe@derapeletom@ave@mgbt aridribe acsteniile veoramavad anger redugpd

The m xture wa n 0C o rnlght .
pressif i ol ik Sty S GUERR ML oSBa7 donrae - HUeRgvpsd with
a smafliamouft 9 Gy 13 eqqg{gﬁ%ﬁfé%d(dﬁle& tJAFEIRNRe RULED rrﬂﬂﬂn& ltfas
reaction vvas re or /0 hours. The reactl

mg). M xture was partitioned between water (100 nL) and
i sohexane (100 nL) and the organic | ayer separated,
dried (MgSH4) and evaporated to afford the sub-titled

nd 11. 31 . 1H NWMR (299.946 MHz, CDO 3) d
m/e4g§@??7(37(m 2%3 7.37 - (730(m 2H), 7.24 - 7.19
'H Nr(am %999947 2138 Imsoﬁﬂ%?% 2632745 B H)My 34y, 131(n885H) 312

8H) . enyl cycl ohept anécar boxyli ¢ aci d
498(m lH) 4.51 (d, 1H), 444(d 1H), 3.88 - 3.76 (m, 1H), 3.48 - 326(m 3H), 3.18 (d,

1H), 3.10 - 2.93 (m, 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).

g) was add

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

Br

1y
!

To (3R)-3-{[(1-Phenylcycloheptyl)carbonyl]oxy }-1-azabicyclo[2.2.2]octane (Examplel)
(0.1 g) in acetonitrile (5§ mL) was added 3-trifluoromethoxybenzyl 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,
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Pot assium (2.62 g) and sodium (0.52 g) were heated
together at 120Q0C in mneral oil under an environnment
wo@oosisnaeyien for 30 minutes and then cool ed t oP€DGBR007/004350
tenperature. The oil was rggoved and replaced with
ether (100 nmL) and 1-nethoxy-I -
rhenyl cycl ohept ane( Exanple Ib) (4.9 g) was added and
the reaction was stirred under nitrogen overnight at
filteréd) WA ke Rl athyl etaldFisbiexahd 4 Wasdl 16 @BbRUthE Qub-AB6Ccansbund
solid carbon dioxide (~20 g) was added with stirring.
(160 mgy reaction was allowed to warmto room tenperature
and water (150 nmL) was added carefully under a
envi ronnent of nitrogen. The aqueous |ayer was
ated, neutralised with concentrated hydrochloric
m/e @gﬁgﬁand extracted with diethyl ether (150 nL). The
'H NMRI@9I0047 afHi., DBES QLD p8l 7 UNSQA)), a138 -evE@s, a8yl 7ai7 o1l (m,
to the sub-titled conpound (4.15 %2 as an oil. 1 NWR
SH), $ 299 5g¥anvHALD), ¢BA (8) {Tlg),ﬂ..%d - 1ED, 302(-.7% 6, 1H).4051 - 3.28 (m,

350, 20 Tl on it 2 G &1 G P BBl 188 b B0, 2.04 -

1.80 égq,PBﬁB‘,yl'.WPi.@fgrﬂit 2?12%?&?9@45 '{191 qerg, (Exanple 1¢) (4.15

was refl uxe anol (150 nt) and concentrated
hydrochloric acid (5 nL) for 24 hours. The solvent was
evaporated and the residue was di ssolved in ether (100
m.) which was washed with water (100 nlL), saturated
Exampld 8¢ (3 R} b-63, #dhilluer (e0zyh-3- {f cpveay by cloheptybicyrboay lexly} -1-
zon{éa SCE)ZE 3 gm‘g:\l/a rat.§d to afford the sub-titled
a sl romide o) 1 NMVR (299. 946 Mz, CDO 3)
d 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). Exanple
1 Br

cl oheptyl ) carbonyl ] oxy}-1-azabicy
I

To (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (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).

m/e 454 [M]"

'H NMR (299.947 MHz, DMSO-Dg) 8 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,
2H), 1.75 - 1.60 (m, 1H), 1.61 - 1.44 (m, 10H).



contai ning sodium (~5 ng) in a Dean and Stark

apparatus for 24 hours. Heptane (20 nL) was repl aced
wowrak/osekiiene (20 nl) and the reflux was conti PCEGBR@®7/004350

3 days. The reaction was paptitioned between water (50

m.) and ether (50 nL) and the ether |ayer was

separated, dried (MySO ) and evaporated. The crude

el to
Exanp R RS (e RS B o0 P BSE Hu i methy)-2
furyl|@ethy)}-1-azediabicgclo [2.2 ] detaad bromideind (0. 83 g) as an
oil. | The anmount of mnor (S) isoner present in.the
(R)- quinuclidin-3-ol was estimated using chiral HPLC
han 0.5 % me 328 [ MtH + 1U NWVR (299. 946
B 7.35 - 7.27 (m 4H), 7.23 - 7.16 (m
IH, 3.12 (ddd, IH), 2.79 - 2.32
m 2H), 1.91 - 1.80 (m IH),
Exanpl e 2:

[ 2. 2 Z]g ﬁane i odi de To
(3i7?)-3- ~{[(I phenyl cy€l oheptyl ) carbonyl ] oxy}-I-azabicy
cI 0[2 2H2] oct ane (Exanple 1) (0.78 g) in acetonitrile
was added i odonet hane (0.8 nmL). After
s To (35%):%161]( bewsigyiclheptylrerbewy Nest - Inazabicueipl2ed2lpstme Féxample 1)

resi_duye . und vacuu n trit e
01§ REdBNIRE S iV i EheT e PR USSR o bhi HE e g2
mL). 378 fedbitonlhd MR e(1%9 B odtHernidfatuMREnEb 1 hnd thé- 8 &onitrle 4¥as
(m 4H), 7.28 - 7.21 (m IH, 5.07 -°4.99 (m IH),
remo8ed Bnded defucedPresSird 4The lilvasmecrsthllis@l dih ethy] Sektaten
. _IH) 52.94 (s, 3H), 2.46 - 2.24 (m 2H), 2.23 - 2.08 _ .
isoheggge, silipredo wgghed V@ib@hxlrﬁcetg;q)/ Jsoheyane angd dpied terpffardite sub-titled
10 comﬁlﬂg@f{né%; Phenoxypropyl)-3-{[ (|- phenyl cycl oheptyl)car
bonyl ] oxy}-1 azoni abi cycl o [ 2. 2. 2] oct ane brom de
m/e 476 [M]"
'H NMR (299.947 MHz, DMSO-De) § 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,
s 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: (3R)-1-(3-Methoxybenzy!)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane bromide

20

Br-

ol 0—

teg,
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H To
(51?)-3-{[ (] -phenyl cycl oheptyl)carbonyl ] oxy}-I-azabi cy

W@ L®BAsR42] oct ane (Exanple 1) (0.15 g) in acetpai/GBR002/004350
(2 m) was added 3-phenoxypropyl brom de (0.197 g).
The reaction was stirred at 800C for 36 hours and the
acetonitrile was renoved. The solid was triturated
twice with ethyl acetate / iso-hexane filtered and

To (30!&)43e£{(I-phaﬁfﬂaymtbhbptgl)tdtrbb@d]cﬁ@}mmmﬁlcydléﬂ Roctand Exhpible 1)
g5!\/]+ 1H NMR (299.947 M1z, DVSO D 6) 7.45 - 7.19

(0.1 gy acetorgyile (Hmdg vy(qsnadgq.cb 3-rr@t}@7(ybeglzy] lpqpmldp @21y ml). 7hhe

reactJIoH)wassstnj}'Eg at r%nb&te?%fy]br 1*"5) ov G(Ztr% gc{%\ltrﬁgbwas gen%odyed under

reduclzd Zﬁes@lﬁl‘e Li) 1es4du%a>vas dhssBiled 'i'ﬂ etil?l"&ceta@‘%ﬁﬁgir@cl tatécigwnh

2- (1 soxazol - 3-yl am no) - 2- oxoet hyl | {[(I phenyl cy

1soheshmrh ep)d ﬂie)supa‘nhiamwohmxm}lg hn@aded bdizyyblonfi@e RaPimeulye

br ogm_dea) . 2- Bronp:-i V-i soxazol | -acet am_de
separgfedmihe ir%smzv&Sedr{eﬂ tq affepd %s%u'w%%do?%@umﬁ (52 mg).

di chl or onet hane (50 nl) and potassi um carbonate (3.74

g) was added. Bronpacetyl chloride (1.12 nlL) was added
m/e BBIWMIY Wi th stirring and the suspension was stirred

overni ght. The reaction was washed with water (2 x 50
'"HNMR (ZQQrQ%MHndDMSﬁr@@}aG dd4 (ﬂ;hﬁ{pﬂa@uamm 5H), 7.17 - 7.01 (m,

h h

o0 35, AL LIRTS o AREIR S
351§ ?gg (%g%w.zof&%éi 30'128-@964 m; 115)2.48: 3%0 (&, 2H)D2.19 - 2.05
(m, ZFBRP-0L--[128( {8, 0%HY, Al 78- yba(ﬂlan)Zr@kombxhll -181[ (1- phen

yl cycl oheptyl) carbonyl ] oxy} -

azoni abi cycl o[ 2. 2. 2] oct ane br omde H To
Exanilie 2)1: BR)FL- (Z-Bhem)dyeﬂlyll)ahgé[(l-phenylcycloheptyl)carbonyl]oxy}—l-
azon?§)¥c cfo?i BQTXctlu?exwoAn_daezabl cyclo[2.2. 2] octane (Exanmple

Br-
O N+/\/O
0O
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
1) and 2-phenoxyethyl bromide.

m/e 448 [M]"

"H NMR (299.947 MHz, DMSO-Dy) & 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
(m, 2H), 3.23 - 3.05 (m, 1H), 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).
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(0.12 g) in acetonitrile (3 nL) was added

2-brono-i V-i soxazol - 3-yl -acet am de (Exanple 4a) (75
worg)os/o3h2es reacti on was stirred at room t enper apCi¥/€B2007/004350

overni ght and the acetonitryl e was renoved under

reduced pressure. The SO|I3 was recrystallised tw ce

wth ethyl acetate, filtered and dried to afford the

titled conmpound (140 ng). nmle 452 [M'1H NWR (299. 947

MHz, DMSO-D 6) d 11.76 (s, IH), 8.90 (dd, IH), 7.44 -

Exan%%@ ]12( (BR_)M%(}@&?loﬁ)eﬂ{ﬁ-B—%%&&lc&hlb&eﬁxﬁcﬁ%oﬁﬂ}ow} -1-

azon@bicyclofd.22}yctarpe rpmide . 26 (m 2H), 2.26 - 2.07 (m
2H), 2.07 - 1.85 (m 2H), 1.83 - 1.69 (m IH, 1.68 -
1.41 (m 10H). Exanple S
3 -(4-§Il.uor obenzyl)-3-{[ (I - phenyl cycl oheptyl)carb
i abi .2.2]octane bronmde 0 H To
| ) car bonyl ] oxy}- 1| -azabicy
(0.1 g) in acetonitrile
uoretdenzyl bromde (0.15 nl).
s stirred at roomtenperature overnight
éCet nitrile was renoved under reduced
pr essurﬁ The solid was recrystallised with ethyl
acetate i sohexane, filtered, washed with 5 et hyl
acetate / i sohexane and dried to afford the titled
The tittedpoupdutd 28s p@paretdbe a@@ce[d&ie*anllfdgbhﬁo(tﬁ@ﬁ}e%ﬁ oWiHzample 3,
DMSO-D 6) d 7.55 (dd, 2 7.42 - 7.18 7 5.1 1 -
usingg 380 3¢ i{ 1-phepyleycly thyjl)caqr nyl]apxgd,}';l(a@abqu}op@ zpctaneg(E’Kample

1) an§ lggbrbhise é‘SXX)meﬂPnyben B0 igz?m_ gH)of3 ST

(m 2H), 2.01 - 1.76 (m 2H), 1.75 - 1.61 (m |H),
1.61 - 1.39 (m 10H). Exanple 6: (3
m/e 462I[MBénzy| - 3-{[ (| - phenyl cycl ohept yl ) car bonyl ] oxy} -1 -

'H NMR (399.826 MHz, DMSO-Dg) § 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 (m, 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 - 1.41 (m, 8H)

Example 13: (3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-({[1-(2-
thienyl)cycloheptyl]carbonyl}oxy)-1-azoniabicyclo[2.2.2]octane bromide

a) 1-[5-(Trimethylsilyl)-2-thienyl]cycloheptanol

N OH
S\

To 1,4 dibromothiophene (8.46 g) in ether (125 mL) was added butyl lithium in hexane (14

mL of 2.5 M solution) at —78°C under nitrogen. After 15 minutes chlorotrimethylsilane
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5 azoni abi cydo[ 2. 2. 2] oct ane brom deH To
(3i?)-3-{[ (] -phenyl cycl oheptyl ) car bonyl ] oxy}-I-azabi cy
W@ L®BAsR42] oct ane (Exanple 1) (0.1 g) in acet oPCT/GBR@®7/004350

(5 nL) was added benzyl brggide (0.15 nL). The
reaction was stirred at room tenperature overni ght and
the acetonitrile was renoved under reduced pressure.
The solid was recrystallised with ethyl acetate /

(3.8 g)sodseddert Thd iehttemewlas alasieddo wiatrh t@rmtempamastméd for 30
et hyl acetate / isohexane and dried to afford t

minufas AP el bt (S0 M| e IFp G420, KRS Solusiar) was

adde(i/légd aigv?gn? nﬁ?eé gycilﬂﬁepﬁgbone ﬁ?%%g (\Has’_gq%eg. i_ﬁiaeaft&ﬁn ‘fvéﬁng’tllowed

to wa%m&g roor teffpdrMurd ﬁlh st1i5feéff gvem%hg E\akiBr é%")nL) Jyab@dded and the
I H), (m (m 2H), 2.18 -

3.10 - 2.93
prodi:t 6@s extrackid) mt@sﬁi:icxanﬂ(ZNZf(OmLZ H)luchlwﬂﬁdriedlanﬁ eviporatedjo

1.61 - 1.43 10H). Exanple; 7

afford 4115y Tt ePRIcHTERIR LT S 8hy1 | oxy) - | - [ 3-
(trifluoronethoxy)benzyl]-1-azoniabicycl o[ 2. 2. 2] oct ane
brom de To

'H NMR 299346z P@@@y%gmme pHy 17) @{db PRy, DXY1.98 (AZ apn) 01y9o (s,
cl o[ 2.2. 2] oct ane g) in acetonitril

1H), 8P -\iedd (amld@d) 3. 10r(|sf I9ber omet hoxybenzyl brom de (0. 15
m.). The reaction was stirred at roomtenperature
overni ght and the acetonitrile was renoved under

stallised W th
o) [gﬁﬁwogﬁgﬂ%ﬁygmg&%ﬁ hﬁl élj’s washed with ethyl
acet at€ \sohexane and dried to afford the sub-titled
60 ng). me 502 [M+ 1U NWR (299.947 Mz,
d 7.44 (t, IH), 7.36 - 7.17 (m 3H), 7.17 -
P s 5.12 - 5.02 (m IH), 4.49 (d, IH), 4.43
/S' 3.92 - 3.78 (m IH, 3.51 - 3.28 (m

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

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
mL) was added carefully. The reaction mixture was extracted with isohexane (2 x 200

mL) and the organic layer was separated, dried (MgSO4) and evaporated to afford the sub-

titled 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, 2H), 1.82 - 1.40 (m, 8H), 0.30 (s, 9H).

¢) Methyl 1-(2-thienyl)cycloheptanecarboxylate
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3H, 3.20 (d, IH), 3.12 - 2.94 (m IH 5 2.46 - 2.20
(m 2H), 2.19 - 2.05 (m 2H), 2.04 - 1.80 (m 2H),
wa2008/05924562 (m IH), 1.61 - 1.45 (m 10H). ExeemG82®7/004350
(3if)-1-(3,4-D fluorobenzylse-3-{[ (I - phenyl cycl oheptyl)
car bonyl ] oxy} -1 azoni abicycl o[ 2.2.2]octane brom de H
To
(3i.2)-3-{[ (I -phenyl cycl oheptyl ) car bonyl ] oxy}-1|-azabi cy
. 2] octane (Exanple 1) (0.1 g) in acetonitrile
was added 3, 4-difl uorobenzyl brom de (0.15 ni).
ion was stirred at roomtenperature overnight
rgeetonitrile was renoved under reduced
\ pI essure. The solid was recrystallised with ethyl
scet al® / isohexane, filtered, washed with et hyl
acetate / isohexane and dried to afford the titled
conpound (100 ng). me 454 [M+ 1 NWR (299.947 Mz,

Potasgwpgpé_@é). %1%75‘()%911% @;4 E)Zwéﬂ%‘hg%t@i ito}_%%thgég za[f 1270°§5% Qtﬂhi_ﬁrgggﬂ under
an enl"vll_fﬁmgntiooﬁliﬂtrc(gm oo ﬁmrﬁltéb&ng tlj;ejfﬂ‘_i)o(efdh to 34()'1)15 téhlibﬁ&atgﬁi éfh? oil
was @n@}geq aind epjaced zm.g)gther E?Oﬁ)gn%hqmdzﬂﬁ)(’l -Methexycyelabeptyhy2-

ieny flosgeuS et fangPley P Hina ST B8 gt fhsegactiones sppd

undeir bt E@H%r e at%oom tem%erature The reaction was cooled to -78°C_and solid
furyl] met hyl}-1-azoni abi cycl o] 2. 2. 2] oct ane brom de To

carbdri3di8}id8 ({30 4)-wedvexidéd withgtiaptgy I”I)heaedmrm Wasxilpwed azadincio
cIo[222]octane(Ex rrflel ? in acetonitrile

room(tzrn@em\)re wad wateg P02k} ves ﬁﬁ - ?anem of

Qn.was st

nitrogf, Xancel el s e R iy R R B R bR n B e Etieg gmel

Thred R8s fORAGCSUVRIEE 8RUNRIAIc NS 1O kdlfo MBS idteetedfli@ploi8&d This
with ethyl acetate / isohexane, filtered, washed with

was atapyiatealdetda;trms! thes cdfhxad o mnﬂhanbh(élﬁ tnd.) afuﬂ oobehtaed

hydrgcﬁénc acu? ? [ Olrng: g\r,‘réprgllé ‘9 Mgrt arqc% was removed and water (50 mL) was

added and the product was extracted with ether (2 x 50 mL) which was dried and

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) 5 7.18 (dd, 1H), 6.96 - 6.90 (m, 2H), 3.66 (s, 3H), 2.54
(dd, 2H), 2.10 (dd, 2H), 1.69 - 1.49 (m, 8H).

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

tiq,
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me 476 [M+ 1U NVR (299.947 MHz, DVMSO-D 6) d 7.43 -
7.39 (m IH, 7.37 - 7.20 (m 5H), 7.06 (d, IH, 5.10
w0 288024 I H), 4.69 (s, 2H), 3.94 - 3.82 (mPCTFAB2007/004350

3.51 - 3.27 (m 3H), 3.22 ¢d, I51H), 3.16 - 2.99 (m
IH, 2.43 - 2.22 (m 2H), 2.21 - 2.07 (m 2H), 2.04 -
1.80 (m 2H), 1.79 - 1.65 (m IH, 1.64 - 1.38 (m
10H). Exanple 10: (3U)-1 -(3-Mthoxybenzyl)-3-{[ (I

Methybh@wmiwd:)lcpdehﬁp]ar)ecaboﬂqdaty I(I]Emmq}le 13e) (@20rd) ahd CB)-qliouclidin-

oct ane brom de 2

2.2.2
3-ol @8&)%) ]gfe{q eflupgdsimipluigrg GH@ &I;M oPRIFHHBS WC}IBI%}T}ded%Q‘élQufe&) ina

Dean%!ang %ﬂ% mééa?&té? Pog 2%%@{% l(;l%; ]bfzéaﬁ:glgfx %B ? %}ﬁ]rtglon%ﬁgé%gfle%‘r[ E/?Fer (50
mL) éEﬂebtlE@ 32 ki 0MMPsndSthé EtheFllagér \ﬁ&b@@bhﬁféﬁ%ﬂd{&@gﬂ? hAd ght

and the acetonitrile was renoved under reduced
evapqmteé.s Urhe crufih eradesi Waﬂepuxd'seddxysshlmnedxmmamgmphyaneilzmelutmg

i 2 BB S Bt DS ST BT 3

separated. The residue vvas drled to afford the
sub-titled conmpound (52 ng). me 448 [M+ 1HNMWR

m/e 33499L9H7 Mz, DMSO-D 6) d 7.44 (t, IH, 7.36 - 7.17
(m 5H), 717-701(mi03H), 5.12 - 5.02 (m 1H,
4.49 (d, IH), 4.43 (d, IH, 3.92 - 3.78 (m IH), 3.80

o) (34T ostiaf S Haiaioomoep -2 10 - 2. 05 (m
thien%l%ld%ﬁ?é@%ﬁf)@éaﬂ%—lI%E%aﬁicgéo[Z.éQﬁ)%taglg‘brdlhpde 1.61 -

(3i7?)-1 -(2 Phenoxyet hyl) - 3-{[ (I - phenyl cycl oheptyl)carb
on Xy 'lEJr 5 azoni abicyclo [2.2.2]octane brom de H

mn

To (3R)-1-Azabicyclo[2.2.2]oct-3-yl 1-(2-thienyl)cycloheptanecarboxylate (Example 13d)
(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 room temperature overnight and the product
crystallised. The solid was recrystallised three times with ethyl acetate, filtered and dried
to afford the titled compound (103 mg).

m/e 458 [M]"

'HNMR (299.947 MHz, DMSO-Dg) § 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, 8H).



The titled conmpound was prepared by a procedure
anal ogous to the nethod of Exanple 3, using (3i7?)-3-
wd@ pgo/osuienyl cycl ohept yl ) car bonyl ] oxy PCT/GB2007/004350
}-1-azabicyclo[2.2.2]octan? g(Exanple 20 1) and
2- phenoxy et hyl brom de e 448 [M+ 1H NWR (299 947
Mz, DMSOD6) d 7.45 - 7.12 (m 7H), 7.10 - 6.90 (m

5 v fiShen-4: (m2H) 4.09 -
Exanfil 4l W‘O%ﬁ i L R R N PR g
phen&H}fcloBe[i’t?l)caﬁmﬂﬁl]ém} 1- h&omﬂnéy“clo[ZZ ﬂBci(ame b#bhide2. 22 -
2.06 (m 2H), 2.04 - 2 (m 4H), 1.79 - 1.65 (m
2H), 1.65 - 141(m 8@ Exanpl e 12: (3
(Ben | oxy)ethyl]-3-{[(]-phenyl cycl oheptyl)carb
égoniabicy d o[ 2. 2. 2] octane brom de The

conpound wa pared by a procedure anal ogous
t hpd of Egéggse 3, using (3i?)-3-{[ (I

‘W§ Nbﬁégiy rbonyl ] oxy }-1-azabicyclo
ocC (Bxampl e 1) and

y)oret hyl ] benzene. 1Q nme 462 [M+ 1H NWR
(399 826 Mz, DMBSO D 6) d 7.41 - 7.28 (m 9H), 7.26 -

7.21 (nd IH), 5.09 - 5.02 (m IH), 4.51 (s, 2H), 3.98
- 3.88 (m 2H), 387-374(m IH), 3.52 - 3.46 (m

5 The t%i'&l co%ﬂ??)'t:?nd was gl%;iél% bg 'é)daro ﬂ)at%ggé s fothe H.%od%f‘@(aﬁlple 3,

03 -
us1ng4(l3|)'€) 31{ [(717phen§zlo§810bépty]3¢d)bonyl]63y} 1-hzdlicydio [ZM]ottSne (Example

1) anééi(bymnochtyopm&lachm 3-yl amm) - 2- oxoet hyl ] - 3- ({[ | - (2-
t hi enyl ) cycl oheptyl ] carbonyl }oxy) -1 -azoni abi cycl o[ 2. 2.
2] oct ane brom de 20 a)

m/e 439[ §,I¢Tr| met hyl silyl)-2-thienyl]cycl oheptanol To 1,4
|bronnth|ophene (8.46 g) in ether (125 L) was added
10 "HNMR 3991826 N{Hz DMIe0gn& 7(384 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, 1), 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-oxoethyl)-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicycle]2.2.2]octane bromide

Br-
o
£ 0
N ’\”/
O 0
H

The titled compound was prepared by a procedure analogous to the method of Example 3,
20 using (3R)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example
1) and 1-(bromoacetyl)morpholine.
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mL of 2.5 Msolution) at -78C under nitrogen. After 15
m nutes chlorotriniethylsilane(3.8 g) was added. The
w0 eassams was al l owed to warmto room tenper at BCEGB2007/004350

stirred for 30 mnutes andsgool ed back to -78C. Butyl
lithiumin hexane (14 niL oF 2.5 Msolution) was added

and after 15 m nutes cycl oheptanone (3.93 g) was

added. The reaction was allowed to warmto room

m/e 4561pHT at ure and stirred overnight. Water (50 nL) was

....added and the product was extracted into isohexane (2
H NMBE§#29 MHKclﬁNde)ré éd8ardOeunpdiat/ed (ttolHF, Sokdct 5.08 (m,

55 ' I si vl ).- 2- 1 hj 4
11D, 437k D800 o8 g Tbg Ry Srpt e,
! - - p 51%: .
3.37 g{ﬁa%ﬁ (2):2%0 2(2136, &g, Hgm bz)%'z‘d) 2.10 89, 0fp, .60 513783, =1 £94 (1) 11,
1.65 { B4 tmMaDHDXxycycl oheptyl )-2-thienyl] (trinethyl)silane
To | -[5-(trinmethylsilyl)-2-thienyl]cycl oheptano
.4 g) dissolved in tetrahydrofuran

Exarééxeﬁgpn&)éiﬁﬁ-g%ﬁ ayraraneamine)gihyll-3>{Kd- o) vvasd
T ' e ' .
phenff{8ne g Re Rkl S RIS X AR AN BSRIATT .

650C overnight with a reflux condenser and then
further quantities of sodiumhydride (60%in oil, 1.0
A\ i odddet hane ( 1 nlL) were added and the reaction
rred at 65C for a further 24 hours with a '
condenser. fjhe reaction m xture was cool ed and
(@ Nad carefully. The reaction
trfact ed| wi th i sohexane (2 x 200 nL) and
p gy was separated, dried (MySH4) and
evaporated to afford t sub titled conmpound (10.66 Q)
contai nHng sone oil fromthe sodium hydride. 1HNWR
(299.946 Mz, CODA 3) d 7.08 (d, IH, 6.98 (d, IH,

The t;{ﬁe go%ia!’ou%[gv@s ér:e%:g)reé g? ag}rszc@dgezégg{%ﬁégg to tﬁe.'_?n’eth%d %% Example 3, :
R i R Rl o A e S

1) and2rtgomb- bl radidBylagatagids. r onnent of nitrogen for 30
m nutes and then cooled to roomtenperature. The oil

m/e 463 [M]"

'"H NMR (399.826 MHz, DMSO-Ds) 8 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).

Example 17: (3R)-1-[2-Oxo0-2-(pyridazin-3-ylamino)ethyl]-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2}octane bromide



was renmoved and replaced with ether (100 niL) and
[ 5- (1 -Met hoxycycl oheptyl)-2~ thienyl](trinmethyl)silane
w@ Boanpi2¢s 13b) (5.0 g) was added and the reactPONGBa®7/004350
stirred under nitrogen ovegpi ght at room tenperature.
The reaction was cooled to -78C and solid carbon
di oxide (-20 g) was added with stirring. The reaction
! to warmto roomtenperature and water (100
d carefully under an environnent of
Once the nmetal was destroyed the reaction
jnto a gepar ting funnel. Three | ayers

ﬁvvasthe salt of the ,
was evaporated to dryness
hydrochLorl c acid (10 ) overnight. Methanol was
removeddand water (50 nlL) was added and the product
was extracted with ether (2 x 50 nL) which was dried
[
The tﬁ{%ﬁ chift g&ﬂ{ﬁgsd%reg%g% ﬁg%%?@%%dﬁ@%npﬂgbéé attgghé)%e g\hl g‘f ?xample 3,
usmgf(Bﬁ}“—Bl{‘P(ll ﬂ%?lc?b‘laﬂép’tﬂ)@db l]aqu}ol-dzﬂh 2tA]bdiggk (Example
ompound ( 1 1R NI\/Rr?299 946 I\/I—g% g) d 7(. 18 P
1) an@ad)lombﬁNpﬁrlwln-fiﬁ’l@@ta(mde 2H), 3.66 (s, 3H), 2.54 (dd,
2H), 2.10 (dd, 2H), 1.69 - 1.49 (m 8H). d)
5 (3i ?)-1-Azabi cycl o[ 2. 2. 2] oct - 3- I
m/e 4I63g t hi enyl ) cycl ohept anecar boxyl ate HWet hyl
I'- (2-t hi enyl ) cycl ohept anecar boxyl ate (Exanple 13c)
"HNMR @BPogRo6 MHz(IDIISCHD &I L1 . 68(9)- 1E); 9106((8d, 2185 825 \(&r1eD), 779
refluxed in toluene (100 nlL) containi n sodi um Z)%drl

(dd, D183y Y- 30 - 2dnd Bt ark 1HppakSat i}é for 130, hdutss 2H),

16 LA RekR 3H B0 T3 BT eS8 ndr o By ol thadh s Brbafth 224 -
o 210 G4 £ch.0MBSA o pRd ey apes 2t od ulNenCruge | P ipnas

purifi’ed by co ’hromatograp y’on silica el uting
with ethyl acetate / triethylamne (99/1) to afford

Exanbpile 181 (3R d -{BOxo23f(2{pheRdxypthylyamino pathyl} 3¢ (1334 [ M+H] 4
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo{2.2.2]octane bromide

Br-
+ \/\
N @)
H

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

15

using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-azabicyclo[2.2.2]Joctane (Example
1) and 2-bromo-N-(2-phenoxyethyl)acetamide.

20 m/e 505 [M]
'H NMR (399.826 MHz, DMSO-Dy) § 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),



10

20

e)
(3i?)-1-[2-(1soxazol -3-yl am no) - 2- oxoet hyl ] -3-({[I - (2-
wao biostngd2yxycl ohept yl ] car bonyl }oxy) -1 - azoni abi cRCT/GB2002/004350
2] octane brom de H To 1
(3i?)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl
| - (2-thienyl)cycl ohept anecar boxyl ate (Exanpl e 13d)
(0.12 g) in acetonitrile (5 n) was added
3.18 & blrf@nﬁ) 16Vs,1 Bldx 2zl 232y (m,aeH}, an ae2.( Exambs, 210) - (.33 (8, 3H),
reaction was stirred at roomtenperature

1.79 g‘gégr{mgrﬂtH)ahéSrHe"f“ﬂﬁbd&ﬁi crystal lised. The solid was

recrystallised three tlrres vvlth et hyl acetate,

d (103
v SR RS T TR (1
IH),
R S ﬁ%;az?‘fé?’“%f*‘i%m]s“?%‘e?’?n““‘?‘;’fﬁ AR
4.19 - 3.99 (m IH), 3.77 - 3.56 (m 4H),
IH), 2.48 - 2.36 (m IH), 2.33 - 2.10
- 1.65 (m 6H), 1.63 - 1.46 (m

din-1-ylethyl)-3-{[ (| phenylcyc
; Eazoniabicyclo[2.2.2]octane

tl‘led conp und was prepared by a

ogous to the method of Exanple 3, using

(3|9) 3-{[ (I - phenyl cycl ohept yl ) car bonyl ] oxy} -1 - azabi cy

cl o[ 2. 2H2] oct ane (Exanple 1) and

| - (bronpacetyl)pyrrolidine. me 439 [M+ 1H NWR

The 't?e%gco%%uwg%fi %@’e@y (aerZ?eé)%xé eﬁligo%gug EP t&% W%etholl'éﬁ;ﬁxample 3,

usmg4(31@—3 {[grl Qﬁer&rbmyclﬁpty@ceﬁﬁor(}@]o%&ﬁ)l L?)zablgﬁi{gp_z %]H)Z:tgnfgnﬁémple

1) angQ)bromozll -(3-flporpphenyi)ethapone. 02 - 1.86 (m 5H),

m/e 464 [M]" ‘

"H NMR (399.826 MHz, DMSQ-Dy) § 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
(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, 8H).

Example 20: (3R)-1-{2-[(5-Methylisoxazol-3-y)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]ectane bromide

Br N—
H 0O
N‘</k
—
o 1. —
N o)

L.
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20

25

1.85 - 1.64 (m 3H), 1.69 - 1.43 (m 10H). Exanple 15:
(3
WO 200802201 phol i n- 4-yl - 2- oxoet hyl ) - 3-{[ (| phenyPClCBIv/004350

tyl) carbonyl]oxy}-I-azoni ghi cycl o[ 2. 2. 2] oct ane
brom de H The titled conpound was prepared by a
procedure anal ogous to the nethod of Exanple 3, using
(3i?)-3-{[ (I -phenyl cycl oheptyl)carbonyl ] oxy}-1|-azabicy

The tiﬂed cempo@ideraprepfiEs ayplpeoctiiumradalogous to the method of Example 3,

. br onpacet yl ) nor phol i ne. m e + 1HNVR (1 399.
usmg ) 3%@@§lcacl?h§gybcaybo\;}gl]9m} hﬁyelx\{l)lq}rcﬁJE[Z(ztl}]octqll}fb (Example

D and 23tego iy isOlazo’s Pty * 3767 iy T

3.37 (t, 2H), 2.42 - 2.26 (m 2H), 2.22 - 2.10 (m
2H), 2.02 - 1.87 (m 3H) 1.74 (m 1H), s 1.65 - 1.47
m/e 460[MIOH) . Exanpl e 16:

' Nm&%g?)‘zgeiﬂaﬁm%w ¥1 3 S etbhe dnopiazinsy Bt dvs 2720 (m,

r d ti r
1D, 8RO, S PR P fP@Exfﬁzfp%%‘* 06 G dED-
3.67 (§5? m34H (. 44phsasl(ﬁﬂql}ghsgt)yb)zsa(hbomj bopy},- BHR 23w sz/27
cl o& 2. ZifxOCt ane (Exanple 1) and
(m, 2H28A02 M-(oyr 3), 3-B- 1.8 6r.a3HNd. 8% he @E3HM.70 1H43 (m,
NVR (399.826 MHz, DMSO-D 6) d 11.37 (s, IH), 9.28 (s,
8H)- 1 H), 8.50 - 8.46 (m 2H), 7.39 - 7.30 (m 4H), 7.27 -
7.21 (m IH), 5.16 - 5.08 (m |H, 4.33 (s, 2H), 4.17

Exangplf 28U 5 G ClbFonyftoafy- S aflihey Zodbeny f X )
phengéll_cl)aélogaptyl)éﬁnboiny!)&xy}-]]:aiohi(bi‘cydl(ﬂ)l,Z.Zl] o&@ne bioride( m

Br
H
0] N N
O o)
2
H

The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-3-{[(1-phenylcyclohepty!)carbonyl]oxy}-1-azabicyclo[2.2.2]octane (Example
1) and 2-bromo-N-(6-chloropyridazin-3-yl)acetamide.

m/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 - 431 (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 (m, 2H),
2.03 - 1.86 (m, 3H), 1.82 - 1.71 (m, 1H), 1.69 - 1.43 (m, 8H).

Example 22: (3R)-1-{2-[(3-Fluorophenyl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide
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Exanpl e 17:
(3i?)-1-[2-Oxo-2-(pyridazin-3-ylam no)ethyl]-3-{[ (] phe
wogiospsi2ahept yl ) PCT/GB2007/004350
car bonyl ] oxy} -1 -azoni abi cygho[ 2. 2. 2] oct ane bromi deThe
titled conpound was prepared by a procedure anal ogous
to the nmethod of Exanple 3, using
(3i?)-3-{[ (I -phenyl cycl oheptyl ) carbonyl ] oxy}-1|-azabicy
clo[ 2.2.2]octane (Exanple 1) and
2- pr-eR -J\'\ﬁ@yrldazm 3-ylacetam de. me 463 [M+ 1HNWR
3 DMSO-D 6) d 11.68 (s, IH), 9.06 (dd, IH),
7.79 (dd IH, 7.39 - 7.30 (m 4H), 7.27
, b. b5 - 10{m IH, 4.34 (s, 2H),
3.56 (m 4H), 3.46 - 3.36
H, 2.24 - 2.10 (m 2H),
¥ 1.7 (m IH, 1.68 - 1.45
(m 8H) . Exanpl e 18: (3i?)-1-{2-Ox0-2"(2
henoxye't'ihyl )am no] et hyl }-3-{[ (| phenyl cycl oheptyl)
carbonyl] oxy}-I-azoniabicyclo[2.2.2] octane brom de H

The tifled cbirpbeet waspepndd baa ppéepacatayods Princ@dihod of Example 3,
anal ogous to the nethod of Exanple 3,

using((3R)-331(lp ghenyisenbrnsjoveanlgiyi P kiR 2octane (Example
Ex | 1 d 2-b -
1) anq 2 B iR R B R s t05 (M + in fvR

(399.826 MHz, DVSO-D 6) d 8.82 (t, IH), 7.38 - 7.21
(m 7H), 6.98 - 6.91 (m 3H), 5.12 - 5.07 (m IH),
m/e4zy91M] 3.97 (m 4H), 3.64 - 3.46 (m 4H), 3.37 - 3.27
3.18 | , 3.16 , | , 2.42 - 2.25
NG @2918@61\@5113&4@@%@ 10.86 b’ 1101 789 iDa T2 30, 94D, 7.8 -
4

7.28 %%’%%)( ?hFZ (2\9 Pb%éenéﬁ%r@ §§é'etﬁ/< ?Bé%‘? ?th 3r?y'l 4}2%3 (m,

)

2H), g Ilehq(gquﬂa Ay, b.omclzl oK, hERBoY abseya! 9HR-242) 9ot ae oH
rom ae
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

O +
N

O

lig,

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 2-(2-bromoethyl)naphthalene.

m/e 482 [M}"
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The titled conmpound was prepared by a procedure
anal ogous to the nethod of Exanple 3, using
w@ 3008p5R41 [ (| - phenyl cycl oheptyl ) car bonyl ] oxy} - PCT/GB2007/004350

-azabi cycl o[ 2. 2. 2] oct ane (gxanple 1) and 2-brono-
1- (3-fl uorophenyl)ethanone. me 464 [M+ 1H NWR
(399.826 Mz, DMsO-D6) d 7.85 - 7.77 (m 2H), 7.71 -
7.59 (m 2H), 7.40 - 7.32 (m 4H), 7.29 - 7.23 (m

'HNMR) (399 826 MHE, DMSQ*D&B&-V 404788 (m, 44HD)3 7(2191 7I 2D (m, 32159 6: 93 (s,

150, 353 (a9t i 500513 306 <m'33 6 - 06 1) 356 3ED.

3.60 5446 %\ 8873.36 (& 161 3,140 30388 11309 -85 @H) o3 auRhey;

(m, 2H)| 2{23 -( 8- MRt e, napxazed @8- YH),am gl s2¢axaehhybs = 848 [(m,
phenylcyc oheptyl)
8H). car bonyl ] oxy}-1-azoni abi cycl o[ 2. 2. 2] oct ane br omi de
HThe titl ed conmpound was prepared by a procedure

exogdf 23RBSy phema Bl ' ™
pheng@gﬂbhwbciﬂﬁﬁgﬁt}y}cﬂ Qiogn 1&@@?%@0&%@@&&1&) and

I ono- I'i soxazo etarnide. nle 466
[M+ 1H NMR (399.826 Mz, DMSO-D 6) d 11.55 (s, IH) 5
7. 40 - 7. 28 (m 4H), 7 28 - 7.20 (m IH, 6.61 (s,

15 -Bm, 07 (m , 4.32 (d, IH), 4.27 (d, |IH),

406 (m 7 - 3.53 (m 4H), 3.44 - 3.38
3. IH), 2.41 (s, 3H), 2.39 -
02 s oM 2H5 2.03 - 1.87 (m

82 71 (m IH) O1.70 - 1.43 (m 8H). Exanple

-1 -{2-[X 6- Chl or opyri dazi n- 3-yl ) ani no] - 2- oxoet hyl } - 3-{
(1 phenlkycl oheptyl ) carbonyl ] oxy}-1-azoni abi cycl o
[2.2.2] octane brom de The titled conpound was prepared

The tﬁi’éd%og{pggr?cp Was pr%Baarleg %9 léllsf)rct)c%dar%eana otggusdto(%lrle me&nna 0% Example 3,
using (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy }-1-azabicyclo[2.2.2]octane (Example
1) and 1-(2-bromoethyl)-3-methoxybenzene.

m/e 462 [M]"

'H NMR (399.826 MHz, DMSO-Dg) & 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 (m, 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,

9H),

Example 25: (3R)-1-[2-(5-Methyl-2-thienyl)ethyl]-3-{[(1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide
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using (3i?)-3-{ [(I -phenylcycl oheptyl)carbonyl]oxy }-
1-azabicycl o[ 2. 2. 2] oct ane (Exanple 1) and
wWQ2B05m4N- ( 6- chl or opyri dazi n- 3-yl ) acet ani de. PEEGB007/004350
[M+ 1H NMR (399.826 MHz, pySO-D 6) d 11.88 (s, IH,
8.31 (d, IH, 8.01 (d, IH 5 7.39 - 7.30 (nb 4H), 7.28
- 7.21 (m IH 55.15 - 508 (m IH), 4.40 - 4.31 (m
53.69 - 3.55 (m 4H)5 3.47 -
.27 (m 2H), 2.23 - 2.11 (m
, 1.82 - 1.71 (m IH), 1.69 -

gXY 3~ | - azoni abi cycl o] 2. 2. 2] oct ane brom deThe

t|t| ed conpound was prepared by a procedure anal ogous

to the Hethod of Exanple 3, using

(3i?)-3-{[ (I -phenyl cycl oheptyl ) carbonyl ] oxy}-1|-azabicy

I

The tgiea[c%g%og%f%?ﬂ%géﬁ gg& ﬁs?%glé%trhgalo?us to mthe 12.%10[1 l\/f Example 3,
usmg](B'INNR-{([(i%e&?ﬁydﬂbheptﬂb@@xﬁi@]oﬂy}l&a&ﬁ)léﬁlo[BJﬂ)Z]ocial’fquﬁ(dmple

| H), g 8 - 7.28 (m 5H5 7.26 - 7.20
l)an@ﬁT@fhxgmoezt mlﬁs-msthgbhlenhenm 5.17 - 5.09 (m |H),

4.35 - 4.23 (m 2H), 4.16 - 4.07 (m IH, 3.71 - 3.57

(m 4H), 3.49 - 3.36 (m IH), 2.42 - 2.27 (m 2H),

m/e4%2:m;1]* 2.10 (m 2H), 2.03 - 1.85 (m 3H), 1.84 - 1.70
(m I'H), 1.69 - 1.43 (m 9H). Exanple 23:

'H NMR (3)991&252\4152, mmﬂﬂ By) § @Baymaaﬁ{, [4(1) m&nyna%ml mﬁgm% (,
t ane ro

azoni abi c é L
1H), §52 (@R DS A SR A, S Er e SocbHhiE 3333 @

1H), ?{i?l %%h@h??@;%?‘) EEBF@C% Car%gzgﬁ] 2‘;{52 PSING 3171, 3703 - 1.82

(nlg}ﬁlragabuqxﬁﬂpéﬁ 2.2]octane (Exanple 1) and
bronnetﬁyl)naphthalene

Example 26: (3R)-3-{[(1-Phenylcycloheptyl)carbonyljoxy}-1-(2-phenylethyl)-1-

azoniabicyclo[2.2.2]octane bromide

O +/\/©
N

O

l1,,

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-bromoethyl)benzene.

m/e 432 [M]"
"H NMR (399.826 MHz, DMSO-Ds) 8 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 (t, 4H), 3.24 (d, 1H), 3.11 - 3.01 (m, 1H), 3.01 -



me 482 [M+1 NWVR (399.826 MHz3DVsO-D 6) d 7.40 - 7.31
m 4H) 7.29 - 7.22 (m 2H), 6.93 (s, IH), 6.88 (d,
Bog/osn283t (dd, IH), 5.12 - 5.06 (m IH, 3.97PcT/8B317/004350
m IH, 3.76 (s, 3H), 3.6Q,- 3.36 (m 6H), 3.26 (d,
H 53.14 - 3.02 (m IH, §.02 - 2.85 (m 2H), 2.44 -
2.27 (m 2H5 2.23 - 2.11 (m 2H), 2.03 - 1.83 (m
3H), 1.78 - 1.65 (m IH), 1.66 - 1.43 (m 8H). Exanple
2.88 %4121{)32.43 2227 (m, 2H), 2.23 - 2.13 (m, 2H), 2.05 - 1.82 (m, 3H), 1.77 - 1.65 (m,
-1-172-1(3- Met hoxyphenyl ) et hyl J-3-{[ (| phenyl cycl ohept yl
1H), ].66aribinin,] @y} - | - azoni abi cycl o[ 2. 2. 2] oct ane brom de o
H The titled conpound was prepared by a procedure

anal ogous to the nethod of Exapple. 3, '
Exanpea): G-Ik ey eARSHSA PERAIRR T R -1 - azabi cy
. 0 Oy s .
¢ g PRI Bl o gt

NVR (399.826 MHz, DMSO-D 6) d 7.40 - 7.31 (m 4H),
7.29 - 7.22 (m 2H) 5 6.93 (s5IH), 6.88 (d5 IH), 6.84
5Bt2 - 5.06 (m IH, 3.97 - 3.87 (m IH,
x40 (m 5H), 3.26 (d, IH, 3.14
] lgm 2H), 2.44 - 2.27 (m
03 - 1.83 (m 3H), 1.78 -
.43 |(MF Q 9H). Exanpl e 25:
. -2-thipenyl ) et hyl ]1-3-{[ (I phenyl cycl
oheptyl) zcarbonyl ] oxy}- I -azoni abi cycl o[ 2. 2. 2] oct ane
brom deld The titl ed conpound was prepared by a
procedure anal ogous to the nethod of Exanple 3, using

The §1&!1d7%@gwugb <\>%q_s %F‘%)%%ycgoﬁrgg%é%% gaz%%g ¥015He g‘g%%d of Example 3,
using (3(163)-[{ R%ﬁ&rﬁ%@c‘lcﬁfeﬂﬁﬁ)@(ﬂ%Ml%@?ﬂeazabicy clo[2.2.2]octane (Example
10 1) and 1-(2-bromoethyl)-3-(trifluoromethyl)benzene.

(
wo
.(

m/e 500 [M]"
IH NMR (399.826 MHz, DMSO-Dy) 8 7.75 (s, 1H), 7.68 - 7.57 (m, 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),

15 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-ylethyl]-3-{[(1-
phenylcycloheptyl)carbonyl] oxy}-1-azoniabicyclo[2.2.2]octane bromide

Br
/\/©j O>
o) \r 0
O Y
H

20
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me 452 [M+ 1H NVR (399.826 MHz, DVsO-D 6) d 7.38 -
7.31 (m 4H) 7.28 - 7.22 (m IH, 6.76 (d, IH), 6.67
W@ oabg/osdly 5.10 - 5.02 (m IH), 3.91 - 3.82 (npCT/EB2007/004350
3.52 - 3.34 (m 5H), 3.23 g¢d, IH, 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 (m 3H), 1.74 - 1.41 (m 1CH).
Exanpl e 26: (3
The tjtled-cppbuirtheayprepakd by ptpyddedarckhoalpbdwxipthd metop o€ Exbmple 3,
. hyl)-lazoniabjcyc]o [2.2 2]octane brom de H The tit] ed
using s BN eaY 5 LB PRV BBl raPib B BgaIeTas EHemple
t e 7P L9 (3i?)-3-{[ (I
b a“%h@ﬁ”&?@é%ﬁ%@%%ﬁ%‘é@? Boy1T oxy }-1-azabicy cl o 2
.2.2] octane (Exanple 1) and (2-bronoethyl)benzene. me
432 [M+ 1H NWR (399.826 Mz, DVSO-D 6) d 7.39 - 7.22
m/e 47m[MIOH), 5.12 - 5.06 (m IH), 3.94 - 3.86 (m IH),

'R Bty s chpas 738 frat Ghiee. £47  Taatm 1 b @
1), §8h 0B 7o R b o ) 9085, OPr s bs i, (. o3 s By G, 1o,

3.50 ) 3.32 {i( | HEBenyky/32 ahey B)2q qabmy b logxy2kod (f,2+H)32.93 - 2.79 (m,

ét rifluoronethytyphenyljethyty-I-azoniabicyclo octane
2H), BAdmi2dd (mn, PHB, .21 + @d 3omBblZd03nvat 8D (mpAlhd . By 165 (m, 1H),
1 64 pg% dur9 anal ogous to the nmethod of Exanple 3, using

I (1 .‘)fms )'(I - phenyl cycl oheptyl ) car bonyl ] oxy} -1 -azabi cy
clo[ 2.2.2]octane (Exanple 1) and

Exarhple 39DURTACHU- Ly dadgieh HURARL ! ) benzene. il e 500
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide

Br-

CN
O +/\/©
N

O

ey,

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
1) and 4-(2-bromoethyl)benzonitrile.

m/e 457 [M]"

'"H NMR (399.826 MHz, DMSQ-Dy) 8 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).

Example 30: (3R)-1-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-{[(1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclof2.2.2]octane bromide
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1HNMR (399.826 MHz, DMSO-D 6) d 7.75 (s, IH), 7.68 -
7.57 (m 3H), 7.40 - 7.31 (m 4H), 7.28 - 7.22 (m
WO Rog/059218 - 5.08 (m IH), 3.95 - 3.86 (m | H)PCBGBB&007/004350
3.39 (m 5H), 3.26 (d, IH) g3-18 - 3.00 (m 3H), 2.44
- 2.28 (m 2H), 2.22 - (m 2H) 2.05 - 1.82 (m
3H), 1.79 - 1.67 (m IH) 166- 1.43 (m 9H). Example
28:
(32?)-1-[2-(I, 3-Benzodi oxol -5-yl )ethyl]-3-{[ (] phenyl cy
cl oheptyl) carbonyl] oxy}l=l - azoni abi cycl o [ 2. 2. 2] oct ane
3 v,

d was prepared by a

\ ¢ nmet hod of Exanple 3, using
[ (} - phenylicycpoheptyl)carbonyl ] oxy}-1-azabicy

2 f‘fo 1) and

[)-1,3-benzodi oxole. me 476 [M+ 1H NMWR
DI\/BOD(Qd739- 7.31 (m 4H), 7.27 -
722(m~IH) 6.92 (d, IH, 6.88 (d, IH, 6.76 (dd,
IH, 5.8 (s, 2H, 5.12 - 5,05 (m IH, 3.90 - 3.83
(m IH, 3.50 - 342(m IH, 3.41 - 3.32 (m 4H),

The %]gfi%oéa%&grllcm\fﬁs gp,e%%rﬁfi b3 @Dpro%% a'g)alf gQus %)ﬁ];xe %ﬁggh’god %_rt%“éar_nple 3,
usin%(a)%)ﬁ g([g n—glf&exylzcégﬂ%ﬁeptyﬁca?@oxfy‘mbx}ﬂ sazdbibt1o[2 D ABcthiB (Example
1) andaié)brbmbethylﬁ)-l@-imbﬁbknw(péi)hwde. 3-{[ (I phenykycl ohepty

') carbonyl]oxy}-I-azoniabicycl o[ 2. 2. 2] oct ane brom de
The titled conmpound was prepared by a procedure
gous to the nethod of Exanple 3, using (3i?)-3
m/e ﬁqa[
{1l - phenyl cycl oheptyl ) car bonyl ] oxy }-
'H NMI@%@@'%QMHEZDM% ) §n95( E’W(% emé}/ @@d731 1 (m, 410, 7.28 -
br omoet hyl ) benzohi tril e
7.22 (1ﬁ,9H{)826)8M—5202 @VBE)D1.6) -3.91. (&5 3Hj;:{3 SQH)S 37‘(m5§HQ @,3@H).27 (m,
39
1H), 323 3. 13 (m, 1}§)n3 45H)227 (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)aminoe]-2-oxoethyl}-3-{](1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2]octane bromide

Br-
H
O + N N Cl
N/\”/ | BN
O y O /
z N
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
1) and 2-bromo-N-(6-chloropyrazin-2-yl)acetamide.

m/e 497 [M]"
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7.25 (td, IH, 5.12 - 5.07 (m IH, 3.92 - 3.85 (m
IH, 3.52 - 3.37 (m 5H), 3.23 (d, IH, 3.14 - 3.00
WQ@O 208859245 2. 42 - 2.27 (m 2H), 2.21 - 2. 13 (. m PCFGB2007/004350

2.03 - 1.85 (m 3H), 1.76 %91.65 (m IH), 1.65 - 1.46
(m 9H). Example 30: (3
)-1-[2-(l, 3-Di oxo-1, 3-di hydro-2
-i soi ndol - 2- yI)ethyI] 3-{[ (I phenyl cycl oheptyl)

HNMR (&9@;&2}6@%&, IDMSX)}D@%M:@I(&Q[IE[),Z) 2] GcUHNS. ®1r(<zimlH§>,H 38-7.31

titled co was prepared by a procedu
(m, 4RS00 25- 1Ho TS hod0 On Enripe 57 i 5. 4116 - 407 (m, 110

200 o7 Bl AP MR o g 430154 o,

3H), 1I8a0I1nﬂqir@-1Hl), ﬁé@illhﬁghfwﬁ)f nme 501 [M+ 1H NWR
(399. 826 Mz, DVBO d7.95 - 7.85 (m 4H), 7.38 -
7.3 1 (m 4H), 728-7.22(m IH), 5.08 - 5.02 (m

Examlbl)ze 32; (BR)-I-alq4-¢hmr@*beny3cswproﬁyl&ﬁeﬂml} -5Hj(1- 3. 30 -
Phenglﬁy,zIOE.Qiz%i)Qfé*%féﬂ?ﬁ} lzaa%llzélssiclofbf ?éfcfenf bgﬂrld7e1 75 -
1.41 (m 10H). Exanple 31: (3
)-1-{2-[(6-Chl oropyrazin-2-yl)am no] -2-oxoet hyl }-3-{[(
peny cyclBhept yl)

i e@tl o[ 2. 2. 2] oct ane broni de The
pared by a procedure anal ogous
pl.e 3, using (3i7?)-3- {[(I
I)c r bonyl ] oxy
. 2] octane (Exanple 1) and
(6-chloro ryrazin-2-yl)acetam de. me 497
[|\/]+1H ﬁI\/R (399.826 MHz, DVMBO- D 6) d 11.69 (s, IH),
24(s IH), 8.61 (d, IH, 7.38 - 7.31 (m 4H), 7.27
22 (m IH, 5.15 - 5,09 (m IH, 4.37 - 427%‘
The tg],q}l cogpepnd was prepigdl by Rpro@des ana];gggqs torihe meghod ®f Kzample 3,

usingy3 )32 T4ty g rtyndeBbori o Bgbipsgld 2 Ghoing ygmple

1) and M1 ngomomethyl)cyclopropyl] -4-chlorobenzene.

m/e 492 [M]"

'H NMR (399.826 MHz, DMSO-Ds) & 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, 1H), 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, 1H),
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), 1.35 - 1.21 (m, 1H), 1.16 - 1.06 (m, 2H), 1.06 - 0.99 (m, 1H), 0.99 - 0.92 (m, 1H).

Example 33: (3R)-1-{2-[(5-Methylpyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-
phenyleycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide



15

20

Exanpl e 32: (3
)-1-{[1-(4-Chl orophenyl)cycl opropyl ] nmethyl}-3-{[ (] phen
wWQ b@gosuhept yl ) PCT/GB2007/004350
car bonyl ] oxy} -1 -azoni abi cygho[ 2. 2. 2] oct ane brom de The
titled conmpound was prepared by a procedure anal ogous
to the nmethod of Exanple 3, using
[ 3-{[ (L -phenyl cycl oheptyl ) carbonyl ] oxy}-1|-azabicy
R. 2] tane (Exanple 1) and
cronnnethyl)cyclopropyl] 4-chl or obenzene. me
1 +L1H NVR (3 9 8 DNBO-D 6) d 7.49 (dd,
S 7 33 (m 2H), 7.29 - 7.23
IfH), 3.80 (d, IH, 3.64 (ddd,
3 3 23 (m 2H), 3.22 - 3.07

(m2|—|)\294-281( 2.37 - 2.27 (m 2H),
2.17 (sH IH), 2.05 (s, IH) 196-186(m IH), 1.85
S 177 (m IH), 1.77 - 1.64 (m 1.65 - 1.37 (m

The tgﬁ% 50%1{'??&?15\&5 ngegér% bg @&o%d@u@laﬁ?ﬁg% 1()'1'%16 glg%md gvg %Qample 3,

usmg)(sk) B%{{l@ﬁlﬂiﬁkb&’lbﬁé’ﬂtﬁ%dﬂb&ryﬂbk@ﬂ ra@&mayoqn{g i ydthnsdFExbfnple
(e}

cycl
1) andéfﬁﬁ@m9+1‘]’-65c§l}eihylla§2r®mn@bylbg¢@ﬂao{l® 2. 2] oct ane bromi deThe
titled conpound was prepared by a procedure anal ogous
to the method of Exanple 3, using

nﬂeiﬁ? +3-{[ (I -phenyl cycl oheptyl)carbonyl ] oxy}-I-azabicy

é?@ 2.2]octane (Exanple 1) and 2-brono-

'H NMIBES@ISIZWMMMDMSCQIM é) atee &8, 9.103 &, 417, S[M (ﬁ 1Hl) NNV - 7.31
O D6

(m, 4&037521 d,7-22 1, 1171),§816 )56 57-0&1111( W),Aﬁ)l,(sggfiﬁ 4-167.42% H)H), 3.69 -

3.55 { H)4}p§§ 33 R %‘ﬁ?(g gﬁw Had 52080 9, 12%32%}9% 2H),

2.03 21%63(&831{?#)83 214@(111 ﬁgﬂi A0 1 2, 8@{2) 3 - |2 11 (m

.83 - 1.70 -
1 45 (m 8H) Exan'pl e 34:
Exaniflie 3}t: (31()€]a((5mbplx§amla§liy))-3—{[(l-([ihenylcycloheptyl)carbonyl] oxy}-1-

azongﬁ]«&h@)@&z%ﬁ}&gall)ngoarlﬁlkc)lonyl ] oxy} -1 azoni abi cyclo [2. 2. 2]

a) (3R)-1-(2-tert-Butoxy-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-

azoniabicyclo[2.2.2]octane

Br-
o /. 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-azabicyclo[2.2.2Joctane (Example

1) and tert-butyl bromoacetate.
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a) (3R -1-(2-terMutoxy-2-oxoethyl)-3 -
{[ (1- phenyl cycl oheptyl ) carbonyl ]oxy }-1-
w@2osioshitxycl o[ 2. 2. 2] octane H The titl ed conpoRCGBaB7/004350
prepared by a procedure anglogous to the nethod of
Exanpl e 3, using
(3i?)-3-{[ (] -phenyl cycl oheptyl ) carbonyl ] oxy}-I-azabi cy
clo[ 2.2.2]octane (Exanple 1) and tert-butyl
bronnacetate.nie 442 [M+ 1HNWR (399.826 MHz, DVSO- D
%hl 38 - 7.30 (m 4H), 7.25 (tt, IH, 5.14 - 5.09
[M]H) 4.31 (d, IH 4.27 (d, IH), 4.07 - 4.00 (m

s B GO AP P S gl o

1H), (3?)1,(8%61@)} 61.)’273(d,71]HX, no7-HoPed 189, 3.61-427((M, 48hH)3.99 1348 (m,

1H), Q32227 (oG athoX Lire Chyll (n, 2H)[ .02 ph8dying §H),dh&ipt L.I7) Car B8D),
n¥|%o %Hlazonlablcyclo [2.2.2] octane brom de 0 (3R)-
1.69 4 @'(F¥ ot lokh (2 H%oethyl) 3 -{[(1-phenyl cy
cl oheptyl)carbonyl]oxy }-1- azoni abicycl o[ 2. 2. 2] oct ane
(0.950 g) was dissol ved in trifluoroacetic acid (2
b) GR) (@0 d;aﬁéthyg-ss{[@nﬂhé cﬁloﬁ:eb%carb o&ﬂ gt ion was
evaporated to dryness and the residual di ssol ved
azonlablmhﬂl}ﬁll}octhm bﬁﬁnwlie) and tol uene ( 30 rrL) . The
sol uti on was evaporated to dryness and the procedure
repeated. The resulting oil was dissolved in
ace e-itriIeE¥30 m.) and diethyl ether (80 nL) added.
e resulting crystals of (i?)-1-(carboxynethyl)-3-
- phenyl cycl ohept anecar bonyl oxy) -1 - azoni abi cycl o[ 2. 2.
ostat (0 600 9) ﬁﬁre collected by filtration
dried. Q

O

11,

(3R)-1-(2-tert-Butoxy-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonylloxy}-1-
azoniabicyclo[2.2.2]octane (0.950 g) was dissolved in trifluoroacetic acid (2 mL) and left
to stand for 3.5 hours. The solution was evaporated to dryness and the residual oil
dissolved in acetonitrile (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.

m/e 342 [M+H-CO,]"

"H NMR (399.826 MHz, DMSO-Dg) 8 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, 4H), 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),
1.68 - 1.44 (m, 9H).



1 NWR (399.826 Mz, DMSO-D 6) d 7.38 - 7.29 (m 4H) 5
7.27 - 7.22 (m IH, 513 - 5,07 (m IH 5 4.26 - 4.16
W@ 208A59245 4. 07 - 3.99 (m IH) 5 3.61 - 3.46 (npCHEEB007/004350
3.44 - 3.34 (nb IH 5 2.4173.26 (m 2H) 5 2.21 - 2.10
(m 2H), 2.02 - 1.83 (m 3H)5181- 1.69 (m IH 55

1.68 - 1.44 (m 9H). Exanpl e 35:

Exankplec2d - £ oL ORIRRhY I R 3 {;({lu phenyl cycl ohept yl)

rbon oxy} 2] octane brom de

phenyhgctoheptydbcathqmyl]nxb'}\ﬂh-achnebaydd[zwz]acpm(bealnmitha

anal ogous to the nethod of Exanple 3, using (3i?)-3

{[(1 phenyl cycl ohepty |)carbony 1] oxy}-1-azabicyclo
[2 2 (Exanple 1) and
|')-3-chiorobenzene. me 466 [M+ 1H NMR
d 7.47 - 7.43 (m IH, 7.41 -
P2 (m 3H), 5.12 - 5.06 (m IH
>c1 3. 35 (m 5H), 3.23 (d,
, 2.43 - 2.27 (m 3H), 2.22 -
4 : 1.82 (m 3H)5178-1.65(m I H)
5 1.65 -5 1. 45 (m 8H). Exanmple 36: (3
) -1 -(Z-Nn no- 2- oxoet hyl ) -3-{[ (| - phenyl cycl oheptyl)carb
onyl Joxy}-1azoni abicyclo [2.2.2] octane brom de To

I
o g ey et s b e,

using (31€)+3tﬁ[( habeww@wh@ptm)mwéloamdaz@mmq[zgz)z]oame (Example
reaction s.stirre roomtenperature for 2 days

1) and J4(2rremeetdy Bri- ?Ii‘lPlloge%§erenoved with a stream of
nitrogen. The solid was washed with ethyl acetate and
put under a high vacuumthenstirred with aqueous

m/e 4980 a (33% 1 L) for two days. The anmonia and
water were renoved with a stream of nitrogen and the

0 "HNMR (9 86 HzeBdSEH Dshd dd Thi gk Wac Udn i -af.3ded, OHg, 7.30 -
722 {l B8 PI2IYGE (P93 02 T5%538° 1Y 452335 (m, sm), 3.23 (4, 1),
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)carbonyljoxy}-1-

azoniabicyclo[2.2.2]octane bromide

o /. NH,
N/\“/
O o)
H

To (3R)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-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 vacuum then
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1H NVR (399.826 Mz, DMBO-D 6) d 7.93 (s, IH), 7.71
(s, IH, 7.39 - 7.29 (m 4H)5 7.28 - 7.21 (m I|H),
WG208/0592%505 (m IH), 4.11 - 3.94 (m IH), 4. 0BCT/6€B2007/004350

2H), 3.64 (d, IH), 3.61 - 3347 (m 2H), 3.46 - 3.29

(m IH, 2.42 - 2.27 (m 2H), 2.21 - 2.10 (m 2H),

2.00 - 1.83 (m 3H), 1.80 - 1.42 (m HH). Exanple 37:

(3i?)-1-{2-Oxo-2-[(3-phenyl propyl )am no] et hyI }-3-{[(lp
stirreldeniyt ayeba@pinghip (33%, 1 mL) for two days. The ammonia and water were

car bonyl ] oxy} -1 -azom abi cycl o[ 2. 2. 2] oct ane brom de H
remoyp@ Withty SgameRpEnesn aas therless spees myiokedusise Higheracuum to

thod of Exanple’ 3, 3i ?) - 3-
st B LPERER 1) carbonyt oy 0

- 1- azabi cycl o[ 2. 2. 2] oct ane (Exanple 1) and
2- br ono-vV- ( 3- phenyl propyl )acetam de. me 503 [M+ 1R
m/emF{M]B% 826 Mz, DMSO- D 6) d 8.60 (t IH) 7 37 -

'H NM-B (395?%1\%@ 59/125(6%-1)6)71%1769%(564@, ?57111?5 (H‘ﬂ) 5{3)9 73293(8&- 4H),
7.287 ;/D% & ‘f%k%ézzé%rﬁﬂ’gzﬂ‘;‘mzllz&]g}@’lblﬂ :'jr'])OOZ(lng 99’%(%64 (d, 1H),

3.611383 (ﬁfm}g)tlz.%l 378 YUiIDy, o2 -2H7 (o, 1), 2.3 4816 [, 8H),2.00 -
Exanpl & 38:

1.83 (18i 81y, 1.p@- (32w driéb4- met hoxyphenyl ) et hyl]-3-{[ (| phen

yl cycl oheptyl)
car bonyl ] oxy -I-azonlablcyclo[z %octane br om deH

Example ¥7; (3 BY%HBV) %thkiﬂrﬁ:élﬂlrr e

Phe"?’g%@gﬁ@ )%?Fﬁpdﬁ%ﬂ??@ygﬁ%ﬁ%p@?@?%@y oxy?"ﬁ - azabi cy

clo[ 2.2.2]octane (Exanple 1) and
4- (2- bronoet hyl ) -2-chl oro-1 ~met hoxybenzene. nfe 496

NI\/R(399 826 Mz, DMBO-D 6) d 7.44 (d, IH),

e h i)@ m
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 2-bromo-N-(3-phenylpropyl)acetamide.

m/e 503 [M]"

"H NMR (399.826 MHz, DMSO-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, 5H), 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-azoniabicyclof2.2.2]Joctane bromide
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2H), 7.13 (d, IH, 5.13 - 5,05 (m IH, 3.94 - 3.81

(m IH), 3.84 (s, 3H, 3.55 - 3.45 (m IH), 3.45 -
w@2@8/089m5 4H), 3.24 (d, I1H), 3.10 - 3.00 (m |POT/GB2@3/004350

- 2.83 (m 2H), 2.44 - 2.2874m 2H), 2.23 - 2.13 (m

2H), 2.04 - 1.81 (m 3H), 1.77 - 1.66 (m IH, 1.66 -

1.40 (m 9H). Exanple 39:

(3i A= -{2-[(3-Met hyl i soxazol -5-yl)am no] - 2- oxoet hyl } -
enyl cyg@.ohept y| )
] oxy}-I-azo

OMe .
ycl o[ 2. 2. 2] oct ane brom de a)
Pxazol - 5-yl ) acet am de

YA 9 g) and potassi um
g) were suspended in dichloronethane
Y om tenperature 2-bronpacetyl brom de (6
g) was added dropwi se. The mixture was allowed to stir
overnigHﬂ. Water (0.3 nlL) was added together with a
further quantity of potassium carbonate (3 g) and the

The #€8€ bbBAPodd \Kfa{seﬁeéa\géd By & P%otcc{gﬂre %Qe\t/%g%(g#ttﬁ %d';[%f_lyd gf Hxample 3,

reacti on m xture S pou Into

using X3 R)ad-t{ {d-phietyicylilepo eamohpexy( 21 -4zab&ydlo]2.2 Pt tane (Example
conmbi ned organic extracts were dried over Maghesi um

1) a‘gﬁﬁ“ﬂ?&b@whﬁlhéﬁh@wédn@h@@’hemmcuo. The crude
product was purifed by col unmchronmat ography on silica
eluting with ethyl actetate / isohsxane (50:50) to

nﬂe@@@ﬁ% b-titled conpound (4.8 g). 1H NWVR (299.946 Mz,
. 3) d 11.97 (s, IH 6.16 (s, IH), 4.09 (s, 2H),
H NMRY39% 82@MHHz, DMSO-Dg) & 7.44 (d, 1H), 7.39 - 7.32 (m, 4H), 7.28 - 7.23 (m,

|.?2) - 3 | - ph I | ohept vyl b I -1 - b
o SR R eSO s, NS e o
0 B0 1) 23005 2902 Pl 4275

7 : tg ' {
902278 ol a8 201105, 05, 1118 6 T8 90

t enper ature overni ght an
under reduced pressure. The residue was purified by

Exawpladfth (3R)-d+{24[ (3 Metlaplisorasil 5y neing]-2 ik owdhly 1} -3-[(1-
t hanol / di ch or? t hane (, 10:90)[ to afford the titled
phelgi%g(ﬁwatygifgr%y ]r(T)Eﬁyg-l-&@ngMcyclo 2.2.2]octane bromide

a) 2-Bromo-N-(3-methylisoxazol-5-yl)acetamide

N\>/\/”\ ?
o) ”/[K/Br

3-Methylisoxazol-5-amine (2.9 g) and potassium carbonate (9.8 g) were suspended in

dichloromethane (100 mL) at room temperature 2-bromoacetyl 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



1H NVR (299.947 MHz, DMSO-D 6) d 7.41 - 7.29 (m 4H),
7.29 - 7.20 (m I1H), 6.16 (s, IH, 5.16 - 5.07 (m
woO Rog/089229 (d, IH), 4.23 (d, IH 5 4.13 - 4. 04PCTGBRady/004350

3.68 - 3.52 (m 4H), 3.45 ©53.34 (m 2H), 2.42 - 2.27
(m 2H), 2.24 - 2.10 (m 4H), 2.04 - 1.43 (m 14H).
Preparation of Conparative Exanples 1 - 9 referred to
in Tabl e 3 Conparative Exanple 1:

chrorflﬂb@)aphy du aibice yloting ith. cPyd attetrieyl isdhexane (50:50) to give sub-titled
phenyl cycl opent anecar boxyl at eH To net hyl

compou%éh Bbycl opent anecar boxyl ate (1.8 g) and

(i?)-quinuclidin-3-ol (1.1 in toluene (100 nilL) was

o RPN U G5 R L T

The reaction m xture was allowed to cool to
£ and water (125 nl) added. The

ed to g@n oil which was purified on silica
/T\S';(A’ & e cont ai ni ng 2% triethylam ne
i thed| conppungNas a solid (1-2 g). me 300

F : (399. 82 , DVBO) d 7.29 - 7.39 (m
AH), 7.20 - 7.27 (m IH\ 4.55 - 4.62 (m |H), 2.98

5 (ddd, IH), 2.41 - 2.68 (m 4H), 2.19 - 2.26 (m |H),
1.14 - 1.90 (m 13H). Conparative Exanple 2:

To (3(1é§13”9[(1 N&{yﬁ‘éﬁjcloﬁeété'()harﬁ&%ﬂ}’d <Gy QL&QSEVQ_'MBL ?Qj%%‘ﬁb [B%¥ple 1)

azonla i cycl 2] octane” i odi de e titled
(0.1 g)armoammltrvl/a@ pﬁgpws@ddma«brqﬁmicsﬁb(dt—methmsﬂxagmﬁsylt)@etahﬁde

(Exal(ng eﬁ)%ap (7;21%& %ﬁ@f@logsvlgqr;@gfre@ ag,qoom temperature overnight and the
acetoil hiRIS V&XS I Cl o o[r?a P& u%écp pregsureatﬁxe R ARELAL Ilal\xlnﬁe%(bynpolumn

10  chromatography on sﬂlca eluting with methanol/dichloromethane (10:90) to afford the
titled compound (75 mg). |

m/e 466 [M]"

"H NMR (299.947 MHz, DMSO-Dg) § 7.41 - 7.29 (m, 4H), 7.29 - 7.20 (m, 1H), 6.16 (s,
15 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

20 Comparative Example 1: (3R)-1-Azabicyclo]2.2.2]oct-3-yl 1-

phenylcyclopentanecarboxylate



me 314 [ M +1HNVR (399.826 MHz, DMBO) d 7.31 - 7.42
(m 4H), 7.23 - 7.30 (m IH), 4.95 - 5,01 (m IH),
w@2@80faasl, |H), 3.14 - 3.43 (m 5H), 2.94 (s,PGH:B2007/004350
2.56 - 2.64 (m 2H), 2.09 -2.15 (m IH, 1.78 - 2.02
(m 4H), 1.63 - 1.75 (m 5H), 1.49 - 1.59 (m IH. 5
Conparative Exanple 3: (3
- Ox0- 2- (pyrazi n-2-ylam no) et hyl ] -3-{[ (| phenyl cyc
') carbonyl]oxy}-I-azoniabicycl o[ 2. 2. 2] oct ane
e Theytitled conmpound was prepared by a
9 dy al ogous to the nethod of Exanple 3, io
qi ng [ 3i PN azabi cycl o[ 2. 2. 2] oct - 3-yI
. ent anecar boxyl ate (Conparative Exanpl e
1) and 2*brono-iV-pyrazm 2-yl acetam de. nfe 435 [M +
1H NWMR H399.826 Mz, DMSO d 11.36 (s, IH, 9.28 (s,
IH) 8.45 - 8.50 (m 2H), 7.22 15 - 743(m 5H), 5.03

To mpgiy! Fphigicycbipnitpfiacipyiatsifh & @ pfitefig=d g o in
toluede ﬁ)@o(rﬂl) whd addéd %@dlum?rgaﬁdé (Boo'hB, 804 mloil). b8 Hikifke was

Conparati ve
heated&iféﬂdx iAzadidaa yad Gfazk Appdiraras fo329holirs. Zhe reaction mixture was
phenyl cycl ohexanecar boxyl ateThe titled conmpound was

5 allowsdé@a@@do BRP1 oS BRI 198 méﬁléb%%@l@ éddqdeTh@rqﬁ@@ngprgamc
layer f"aﬁ I’?%P%thy qugﬁzméiﬁrb §S(VI)?.B é 8&)Wh10h was purified on silica
elutir%bi\éﬁh‘ 6thiyHaddtade &ntailin 23’9-&16:&%&'1“11‘56 I5a i3 t{tf%%%oﬁxé)@uﬁﬂ'gs a solid

O d°7.42 - 7.31 (m 4H), 7.27 - 7.22 (m IH), 4.68
(12g).4.62 (m IH), 3.01 (ddd, IH), 2.68 - 2.35 (m 6H),

1.82 - 1.16 (m 14H). Conparative Exanple 5. (3
)-1-Methyl-3-{[(]-phenyl cycl ohexyl ) carbonyl ] oxy}-1azon

o m/e §0@RMM§]I+0 [2.2.2] octane iodide
'H NMR (399.826 MHz, DMSO) 8 7.29 - 7.39 (m, 4H), 7.20 - 7.27 (m, 1H), 4.55 - 4.62
(m, 1H),2.98 (ddd, 1H), 2.41 - 2.68 (m, 4H), 2.19 -2.26 (m, 1H), 1.14 - 1.90 (m, 13H).

Comparative Example 2: (3R)-1-Methyl-3-{[(1-phenylcyclopentyl)carbonyljoxy}-1-

15 azoniabicyclo[2.2.2]octane iodide

{1,,

The titled compound was prepared by a procedure analogous to the method of Example 2,
using (3R)-1-azabicyclo[2.2.2]oct-3-yl 1-phenylcyclopentanecarboxylate (Comparative

20 Example 1) and iodomethane.

m/e 314 [M]"
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H The titled conpound was prepared by a procedure
anal ogous to the nethod of Conparative Exanple 2,
Wa@Ig00895028 ?) - | - azabi cycl o[ 2. 2. 2] oct-3-yl 1- PCT/GB2007/004350
phenyl cycl ohexanecar boxyl aty;e ( Conparative Exanple 4)
and i odonethane. me 328 [M+ 1H NWVR (399. 826 Mz,
DVMSO) d 7.33 - 7.44 (m 4H), 7.24 - 7.30 (m IH, 5.00
- 507 (m IH, 3.82 (ddd, IH, 3.11 - 3.43 (m 5H),
'H NMRB@B99$26 MBIZ, IZMSZ)) -0 723 Uo7 @m(mz HH), 2211 7- 30erﬂ,71H)me 95 -5.01

2H). Conparative Exanpl e 6:
(m, lﬁz;), B 80 (ﬁ@d d)kB 321% p)3r43a{ma D, 9048 ne L1 ]QT&@(BH), 2.09 -

215 B agae R s i el e dp @ o

procedure anal ogous to the nmethod of Exanple 3, using

(3i?)-1-azabicycl o[ 2. 2. 2] oct - 3-yI
Com;’iaxpﬂtm;ﬂm;mﬂeﬁeé@i)éc - BmugzL(qiyeaz(lﬁ;angdanﬁM)vﬁlyﬂmml-e 4)

and 2-brono- -pyrazin-2-ylacetanmide. me 449 [M+ 1H
phennwleagyybzemllowwzwa@mo[@32 2]peipne brqmlctes IH),

8.44 - 8.51 (m 2H), 7.33 - 7.46 (m 4H), 7.22 - 7.30

(m IH, 507 - 5.17 (m IH), 4.34 (s, 2H), 4.08 -

4. I 3.56 - 3.72 (m 4H), 3.44 - 3.56 (m
2.45 (m 2H), 2.22 (s IFD, 1.21 - 2.02
rrpar at ve arrpl e 7

ocC a ra xy te a) | - Phenyl cycl ooct anol

he ti epared by a procedure

anal ogous to the nethod“of Exanpl e la) using
cycloocHanone (5.04 g) to afford the required conpound
(8.5 Q).

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

using (3R)-1-azabicyclo[2.2.2]oct-3-yl 1-phenylcyclopentanecarboxylate (Comparative

Example 1) and 2-bromo-N-pyrazin-2-ylacetamide.

m/e 435 [M]"

'H NMR (399.826 MHz, DMS0) & 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-yl 1-

phenyleyclohexanecarboxylate

ley,
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1H NVR (299.946 MHz, CDCl 3) d 7.56 - 7.47 (m 2H)
7.39 - 7.3 1 (m 2H), 7.29 - 7.20 (m IH), 2.13 - 1.82
W@ 208459245 1. 83 - 1.65 (m 4H), 1.64 - 1.46 (mPGHGB2®Y/004350
1- Met hoxy- 1-phenyl cycl ooctyjgneThe titled conpound was
prepared by a procedure anal ogous to the nethod of
Exanpl e 1 b) using 1-phenyl cycl ooctanol (Conparative
Exanple 7a) (8.5 g) to afford the required conmpound
The titled cgmpoudtewasmpeparat py abttbdﬁﬂﬁe(a&i@ﬁg@%ommemﬁﬂloﬁ) d
7.4,4-7.38& 2H)5 7.38 - 7.30 HL725- 20
Compagativedyxanplek, ysing lsﬁ;lyl bph@yeqyalohmnecqr ov/lgtgand R
. . .36 (m10H). c) 1-Phenyl cycl ooctanecarboxylic
qun“é%?%E%ﬁ% subtitled conpound was prepared by the nethod
of Exanple Ic using 1-nethoxy-I|phenyl cycl ooctane
(Exarrple 2(b)) (8 g) to afford the required conpound
nﬂe3@4[ﬁﬁgﬂ 1H NWVR (299 946 N+E CDG 3) d 7 40 (d ZFD

'H Nm 339% s26 0k, 1 IQMSQ}IS %;1;')7 3y ot }i;yy 272P3 G, i 9% - 4.62

n a P ooct anecar bo
(m, Pﬂﬂoﬁ?}@gh&é"i@%@ 3%3((193)%{)1‘13% hl%r@l {f}(uxe g
nmet hanol (150 nilL) and concentrat ed hydrochloric acid
(10 nL) for 48 hours. The sol vent was evaporated and

Compagative Fxamplod s (3t)sks Meskd-3-H (Ephenyleycdehexy)) canhonyl] ewas-1-
ter 00 nmL saturated sodi um
az““‘%\‘lugb%(rc@é%?@’cfﬂ §d1and \/\Zelt er (100 nl), dried (MySO4)

and evaporated to afford the sub-titled conmpound (1.6
an oifl. 1H NMR (299.946 MHz, CDCl 3) d 7.43 -
5H), 3.62 (s, 3H), 2.44 - 2.31 (m 2H), 2.24
(m 2H), 1.71 - 1.39 (m 10H). Conparative
e @ A3R-I-Azabicyclo[2.2. 2]oct-3-yl 1-

ycl tanecarboxyl ate H

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-y1 1-

phenylcyclohexanecarboxylate (Comparative Example 4) and iodomethane,

m/e 328 [M]"

"H NMR (399.826 MHz, DMSO) § 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, 5H), 2.94 (s, 3H), 2.32 - 2.45 (m, 2H), 2.11 -
2.17 (m, 1H), 1.22-1.97 (m, 12H).

Comparative Example 6: (3R)-1-[2-Oxo-2-(pyrazin-2-ylamino)ethyl]-3-{[(1-
phenylcyclohexyl)carbonyl]oxy}-1-azoniabicyclo{2.2.2]octane bromide



The titled conmpound was prepared by a procedure

anal ogous to the nethod of Conparative Exanple 1,
w@giosgsares hyl 1- phenyl cycl ooctyl carboxyl ate  PCT/GB2007/004350
(Conpar ative Exanple 7(d)) 7and (i ?)-qui nuclidin-3-ol.
me 342 [MtH + 1H NMR (399.826 MHz, DMSO) d 7.17 -
7.39 (m 5H), 4.71 - 4.77 (m IH, 3.12 (ddd, IH),
2.14. - 2. 865,@m 1OH) 1.06 - 1.93 (m 14H). Conparati ve

- l\/bt hyl - - phenyl cycl ooct yl ) car bonyl ] oxy} - |

LOYych o 2 2 ]ocNane i odide H The titled
d are procedure anal ogous to the
¢ of ar tlveIExa le 2, using

-1 zabrcyct o[ 2 oct 3- yI 1-
phenyl cﬁcl ooctyl car boxyl ate (Conparative Exanple 7)
and i odonmet hane. me 356 [ M+ Conparative Exanple 9:
(31?)-1-[2-Ox0o-2-(pyrazm 2-yl ammmo) et hyl ] -3-{[ (| phenyl c
The tj/ttﬁdamutpphmd pas pmpyie}idnma}prbc@mmtdgoys:todba nﬁﬂﬁidaxf Faample 3,
om_ de The titled rrE)ound was prepared

usmgp@&éoﬂ;ﬁ@%iﬂaﬁ?o?g%l%t- 7 éwbewé?meaﬁn@%ﬂéted%ﬁ@m@ve
Exangp?IéZ aAq— ooctéﬁ%érrlé&élﬁ%%méf@npar ative Exanple 7)

5 and 2- brorm i V-pyrazm 2-yl acetam de. me 477
M +Phar macol ogi cal Anal ysis M3 Receptor Activity
m/e4&1§s[é4/] The affinity (pl C50) of conpounds to the M3

B R R U e, 20,75
T4ELES, /AL hoL AR 8995 BLPIEESRERS U, I 17

1H), $Gi6nt3.71 @i OH), 343 3156 Mna$H§;Q.318PA)45 @1 may, 2.22 (s, 1H), 1.21 -
o 2.02(m, 12H).

Comparative Example 7: (3R)-1-Azabicyclo]2.2.2]oct-3-yl 1-

phenylcyclooctanecarboxylate

15 a) 1-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).

20 'HNMR (299.946 MHz, CDCls) § 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
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SPA beads were precoated with nenbranes and then
i ncubated at 2ng of beads per well with with serial
waledosnsams of the conpounds of the invention, PCGHGBREB7/004350
at 0.2nM half Kd (experingptally detern ned
di ssoci ati on constant) and assay buffer (20 mM HEPES
pH 7.4 containing 5 MM Myd 2) . The assay was
conducted in a final volune of 200 nL, in the presence
of 1% (v/v) dinethyl sul phoxide (DVSO) . Total binding
3H] NM5S was determined in the absence of conpeting
gonpound and non-specific binding of [3H NVS was
| ined in the presence of 1 nmM atropine. The
g’ were incubated for 16 hours at roomtenperature
hgn read on Wallac Mcrobeta(tm using a
sed 3H protocol. The PIC 0, defined as the
e logarithm of the concentration of conpound
required for 50% reduction in specific [3H -NVS
The tmea%ﬁ@)ouﬁmasiﬁfegmu Bed: prdaliR aha@@@ﬁ@tottﬁ@rrﬁﬂfgé%f Example 1b)
igures for sone representative Exanples. Table 1Tabl e
usmg21 —ghawk:ybkﬁs@tas@lr(@ogtpla&atme Extinpleciaifon ghis) affortl fhee required
examnpl es. Table 2 NB Blndlng | C50 <2nM "+++"; 1C50
comppua¢ig & Grude maggsyl> 10nM " +"; NT - Not Tested. One
feature of the conpounds of the present invention is
that they conprise a cycloheptyl ring (C7 ring). As

'H NMrom99i9a6 MEEECBCLY b .44cpsPanabHym.of - 230Y&l orBpr.ys - 7.20
rlng i n the conpounds of the present invention gives

(m, tHhe2d4rtpoddiS. ¥l (qldJ 2T} A6l (A HAIghe82p ICKO(mVBLRIEY i vi ti es
t han ot herwi se identical compounds conprising
cycl opentyl (C5), cyclohexyl (C6) or cyclooctyl (C8)

i O data for representative

ol I‘elé(egg%&_lg&g%é%?r Oyﬁlc{)%c(ﬁ?he i nvention (C7) and
conparative exarrpl es containing cyclopentyl (C5),

ahexyl (C6) and cyclooctyl (C8 ) rings Measurenent

s Protein Binding

O

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).

'H NMR (299.946 MHz, CDCls) § 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



The extent of plasma protein binding was determ ned
via equilibriumdialysis of a conpound between human
w@b@snso2ahd aqueous buffer at 370C and det er m PEX/GBRO0GH04350
t he concentration of conpowgpd in the plasnma and buffer
by HPLC- M5/ M5. Method Dialysis cells (nolecular weight
cut-of f 5000) were prepared by rinsing with water
owed by soaking in the dialysis buffer for a
of lhour. The dialysis buffer was isotonic

JWozen pool ed Human pl asma was obtained from
ers. The stock DWVSO sol ution of a conpound was
ded @0 the plasma at a ratio of 10 ml of DVMSO to
each ml of pl asma. This gave a 1% DVSO in pl asma

R LR e B D T R

mL) hitecdi@bhtrdiéd hRBoMidit L2010 mE);fcﬁi uBlhwaisS THesbREnERE t he
other half of the cell wth 750 m of plasma sol ution

evapafitedang thinasid@neas gisepecdeio ctlive (D) tnk) which wesalatiedndth water

pl.aced in an_jncubator box at 37C. These cells were
s (100 pgnsatypisdsadivay bigathpiptedat k) andgetes (108 mlL), dried (MgSO,) and
AN Af . ilibration.500 ni, of the buffer
evap ‘grg%&tlégﬁa}éfﬂée Fﬁél%{/lg(g&énné&ggéie’ggl} 89}a-ﬁ5f3](]: vial s al ong
with 100 m of plasma (sanple in 6-fold diluted

1 pl asma), and 100 m of the plasma sanpl es were renoved
H NMRI C29Rd MblzHPDCLy 64143 aT.0% (mniSHN), 56D (sl 3H)f 2 d# alRydi (s, 2H),

buffer le in 6-fo diluted plasm). The sanpl es
2.24 wgtoé (’the}z'ﬁgﬁgﬁyé&? @si DHPLC- MBI MB. A four poi nt
10 calibration curve was obtained by dilutions of the
stock solutions with 6-fold diluted plasna at

CompanafrRiEainh 9185 : (SR)01-Bkabieitio 2. 22)0edB-y@125 nM and 1. 25
mM whi ch were injected in this order followed by
phenyleyclooctanecarboxylate

15 The titled compound was prepared by a procedure analogous to the method of
Comparative Example 1, using methyl 1-phenylcyclooctylcarboxylate (Comparative

Example 7(d)) and (R)-quinuclidin-3-ol.

m/e 342 [M+H]"
20 'HNMR (399.826 MHz, DMSO0) 8 7.17 - 7.39 (m, 5H), 4.71 - 4.77 (m, 1H), 3.12 (ddd,
1H), 2.14 - 2.86 (m, 10H), 1.06 - 1.93 (m, 14H).



the buffer sanple and then the plasm sanple.
Cal cul ation The concentration of conpound in the
W@ apler4ser e det erm ned usi ng MassLynx ver si oPCEGB2007/004350
sof tware (produced by Vatergg/ M cromass) that
automatically calculated a calibration curve and the
concentration of conpound in the cells. Plasma protein
bi ndi ng was determ ned fromthe calibration curve as
ConipheatperCemplg 8: (3R )ebivibethipl3-)[iHpdenylchelovetyPeabomyl] oy} -1-
bound) Using the follow ng equation; buffer peak area
azonjahigye 212r%]0%t‘i=mﬁll%| ume % bound = 100 - 100 / J
pl asma peak area / /plasnma injectionvolune For Exanpl e
16 the neasured human plasnma protein binding figure
e procedure descri bed above was 94% bound.
l'iné I nduced Bronchoconstriction in vivo
plart | ey gui nea-pigs (300 - 600g) were supplied
dsignat ed breeding establishment. Animals were

consci ous gui nea-pigs or by

instillation (0.5m/kg) under
recover abl e gaseous anaest hesia (5% hal ot hane).

Ani mal sHyvere all owed to recover fromthe anaesthesia
prior to the nmeasurenent of bronchoconstriction. Up to

L e e e T

Combhiative Bedgsle Caiding @@dﬁ-@iabﬁlytlbtz ZR@ct-gentli | ation and
t he gugular vein was cannul ated for intravenous

phenglviilnpely featbiosnlatst (Cempatetive ExpapleThang igdesetlifings wer e

ventilated using a constant volunme respiratory

m/e 356 [M]"

10
Comparative Example 9: (3R)-1-[2-Oxo0-2-(pyrazin-2-ylamino)ethyl]-3-{{(1-
phenylcyclooctyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane bromide

Br

AT

-
-
~

15 The titled compound was prepared by a procedure analogous to the method of Example 3,
using (3R)-1-azabicyclo[2.2.2]oct-3-yl 1-phenylcyclooctylcarboxylate (Comparative
Example 7) and 2-bromo-N-pyrazin-2-ylacetamide. m/e 477 [M]"



10

15

20

punp (Harvard Rodent Ventilator nodel 683) at a rate
of 60 breath/mn and a tidal volunme of 5 m/kg during
W@ enogioses preparati on. Lung function (lung resPGL/aBe@7/004350
and conpliance) was neasure&d in anaestheti sed and
ventil ated gui nea-pigs using a pul nonary neasurenent
Fl exi vent system (SCI REQ Montreal, Canada) connected
Pharn®ado 16 1 AGH g cannul ae. The animals were ventil ated
ventilation pattern) at 60

M3 &QQIMWWH%SSaXtI dal vol urre of 5 mM/kg. A posi tive
The 817 {5t pebePuiER i Brdes fadiudues dpy Ry Sipetiton
blndlﬁlg%)f [ﬁmmeﬁgmb%mlﬁ AN %6 CHb-BE F@lﬁlﬁes‘é A QOvakeell

requency ung resi stance and COﬁ'p | ance was
memhwsm@qmesgmgdh@hmnm miuseriniocetyiadnbng Vadedeptart(MatAGh) in a

hach d / k h K
winflgB ARSI Oy Ll o o

challenge was cal cul ated and the effect of the test
ound on net hachol i ne-i nduced | ung function _changes

SPA\}% sodre pregeagd Withreenbrages andiha inpteskat 2mg of beads per well

o SROEIASARTL B hSPooe U356, CRRAOS0 At

(experﬁhdamdtligz dateratinet] cgﬁsmumu]on Cihesrege) dnd aseyi tatffen H M HEPES pH 7.4
u ed. group] x 100 n_resi nce .in
Contev RE Qe Melfag %5? BURY WER Fietegn & maﬂ YOEF 57 AL, in'he

| i
BN A O o AT SOOI vy
deterHahetct inShaflissnddrofanthpatiod campduand dnd aonspedifiie lbwdmg of [* H]NMS

was QQifpuneddee Rissdhor ah Aol yoomity o hEPIRES ey BaEhalR{ or 16 hours
at ro&th@ raiee YRl tHBekad EﬁWalﬁl@iMﬁkoB@aé hdighh hormalised °H protocol
anaest hetised (4% Hal ot hane) and adm ni Stered cogEoun

The pJCsu dpfingdeasi the negativelagprithm hthe l@gl)ceatrat@ml efcoppotnd resjuired for
50% ?eec{u%{ﬁn ?nh@elcl? %g%{g]SVNME &h{h%%,m na(lﬂi errm ed hf% %tsleléwaﬁjt fPICSO

y anaes
ﬁgurelsrﬁirb@ne ra(;ﬁés%l&ciWEmﬁpllem H20, 1.5g/kg).

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




Once sufficient anaesthesia had devel oped (absence of
toe pinch reflex) each animal had an absorbent pad
w@b@sesh2im the nmouth for 5 minutes to dry resiPCEGB2007/004350
saliva, this pad was renovggl and replaced with a new
pre-wei ghed pad for 5 mnutes to establish a reading
of baseline saliva production. At the end of this 5
m nute period the pad was renoved and wei ghed. A new
Tablgl giveel (Ghetdenptc foatieicompotiel dficextahplesout h bef ore
each animal received s.c. pilocarpine adm nistered
Tableghder the skin at the back of the neck (0.6ny/ kg @
2rr1/kg) The pad was renoved, wei ghed and repl aced Wi th

abad. e AL m—t o
Examlentt oeMosal | YAAEPRALCt Y1 wéL malt b
NOsub1 §> Fh I‘;gfe- i’ th‘é‘%@& firom
each SI%onut e _period Esonei ohed oad dl¢xes

lnumaersHadeed tdéether tJO*' produce29an accun*uH atijon of

ol A - OO o

Sar1Vva& Ve F"’ ||||uL Faeh—b—m |JU|| d—edul d be
2ana yseg+i n addi f5| on to+t5‘E e whol ei 5 m nut% r egor di ng

3per [ od.jBase| i ng7proguciiQn of sajj va wasiassuned to
be constant and nmult)plied by three to produce |a

4r eabli ng-fror oasell8i ne| sakitva produd i on overt 15
m IIEL UQ %1l"h TJT (TUII T Da%jL Va PTU, \PAVA R | Ufjjrveonpound

nroduced by + ha
Scould bé cal tul dfed Dy §|+ng t he 10l | owi n?j“”e'quatl on:

6(1 - (Test- basel i pg) 7 ( VehzQasel i ne)jf 100, CCALVG 1. A
conpound of tfornmula 1), wherlein R and R together with

7t he| carbon a om2t10 whi ch+tthey| ar e3%ot hy di teet |y

attachedfor-ma repbered—ali-phatie—eprboeyelHc ring
8whi ¢h miLy be| o tzlbona Iy%ﬁbstitu?& by oné or npre
oSUDSTI TUEeNt S| n@gpenqenm# Selrectgd frjom nalogen,
hydfoxyl, C16 alkoxy, NH2, NH(CI-6 alkyl)., N(Gl-6
1@l kyl ) 2+and (C1- @4al kyl whitch (Cl- 63&l ky| nay+be
opt' Gna! Fy—stbsti-tuttd—by—enel-er—ppre—substituent s
1% hdepen Jddnt 1§ séPect bd fTom hial o and hydioxyl ;
12 . 26 Fa
13 +++ 27 -
14 ++ 28 +4++

M3 Binding ICsp <2nM “+++7; [Cs 2-10nM “++7; ICsp> 10nM “+”; NT — Not Tested.

One feature of the compounds of the present invention is that they comprise a cycloheptyl
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 pICso M3
activities than otherwise identical compounds comprising cyclopentyl (C5), cyclohexyl

(C6) or cyclooctyl (C8) rings.
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R3 represents phenyl or a 5 to 6 nenbered heteroaryl
ring, each of which may be optionally substituted by
Wor@s059200r e substituents i ndependently sel ectdI/GBROT/004350

hal ogen, cyano, nitro, SH, g§(O) 0-2R9, NR1OR1\

S(O) 2NR12R13 , C(O NR14R15, C(O 2R16 ,

NR17S( O 2R18, NR19C( O R20, NR2

1C( O 2R22, NR23C( O) NR24R25, OR26 and C1-6 al kyl which
Tabl3 - MS@@G&K) detmyfobeepogstitetivd ¢xanmldssicrdrdingdo he iomention (C7) and

rings aI kyI)2 R4 representé a group of forrrula (II) or
HBESC117a) or (Hib); wherein Y is -CH2-, -CH2CH2- or -CH
CH2CH2- and the substitution on the ring in group (I11)

may be Tn ffhe 5 or 4 positions;, ai1s 1 or Z2; b1s 1 or

pICso 2f cy&ldhspty ICHBIC JREf doapruas endompaurgis o«m@almﬁg & oycimplaty ((CY),
wherein wils 0 or 1; R6 represents Cl-4 al kyl ene
(CT) eomponidh| | y | eyelehaxyl{CE orieyclony! €8 wine in plagsof Eyclobaptyl (C7)

in endent]| y sel s ed from hal ogel, hydrokyl, Cl-@
Al l N\ / N N ﬁL I.I\JJ and N 1. 6 QLIL | \Q-
‘U.TT(U/\y, TN y IYI"I\\.ZI. J y aTTu —I\|\ L U Al r[c, v

i’@Zﬁx}‘MAi S 0; W&f&mﬁEkS‘l) y g% (%01915 E)g:rl) Q repggsg%tnﬁ Ex. 7) |
U (U U-£N POZNRE-; - NR8CO| = -

8.0GEQY, - {C( O.GompHREH | or 76} loymykeae; R7 7.4 (Comp Ex. 8)

represents a cyclic group Cycl or a CI-4 af kyl 5grou
19Hi €k 161- 4 b Gemodip. 3y | be 9.7 (Comp Ex. 6) 9.5 (Comp Ex. 9)

Measurement of Plasma Protein Binding

The extent of plasma protein binding was determined via equilibrium dialysis of a
compound between human plasma and aqueous buffer at 37°C and determination of the

concentration of compound in the plasma and buffer by HPLC-MS/MS.

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
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 volunteers.

The stock DMSO solution of a compound was added to the plasma at a ratio of 10 pl of
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 ul of dialysis
buffer and the other half of the cell with 750 pl of plasma solution of compound. Once
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.
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optionally substituted by one or nore substituents
i ndependently sel ected from hal ogen, hydroxyl, Cl-4
W@kewsns924NH2, NH(Cl-4 al kyl), N(G -4 al kyl) 2, par/cBedo7004350

group Cyc2 and - OCyc2; angsR7 may additionally

represent hydrogen when Q represents O NR8, -CONRS-,

-S2NR8-, -C(O O, -HC=CH or ethynylene; Cycl and

Cyc2 each independently represent aryl, heteroaryl, a

3 to 8 nenbered aliphatic carbocyclic ring or a4to8
Aﬁer% ra%gBt%lOgﬁth Flﬁlh%sbl‘j]gfte r@%ﬁi& e rerﬁgvedean% ]éd ‘EM}-'IIQJDC vials
alongswh)ls 100 pkbof iHasno@mepiddn BLﬁzsldsdalwat lddsmx)pmmH}Oqgeﬂﬁ the plasma

ano, nitr O 2NR12R1
sampf%@jem_ewsg @éﬁ}c?a(f k@%’é@? 8(2%%5 ﬁﬁfer
(Smlgl@qrggaa%,ﬂu@a%@ R24R25 OR26, phenyl and C1-6 al kyl
whi ch phenyl or Cl 6 al kyl nay be optionally

substituted by one or nore substituents independently

The s%&%%%%‘?e eﬁ %ngegigﬁz]% I?P’lgé ‘M% NS gJA g;é,é &)Eﬁh’rf é%heﬂr%%m curve was

obtaihgddrsodjbriions oﬁheetoak lsylutionROw e - me8i1bmﬂplasmheqﬁenn®mltﬂa§ions of

001350t BREIN- L20 ! £ 1ot BAEBnEh srer e Bt e fattowed by

the biiffielep@ptanid tiersk @tised shmpl® hal ogen, hydroxyl, Cl- 6
al koxy, NH2, NH(C -6 alkyl) and N(Q -6 al kyI)2 and
R10 , R11, R12, R13, R14, R15, R16, R17 , R19, R20, R2
Caleiatibig 2. R23 R24 R25 and R26 each i ndependent |y
represent hydrogen or CG-6 alkyl, which ClL-6 al kyl may
The doacepetion af gmeaivdtin thetseenplss veare deermiped using MassLysptvstsion

0.1 BRI SRR ST B 0SB AN faion

cu1ve(ﬁndFﬂ<€)c<m¢dntRilt10h of Rb@@nehdRh3he cdlkV Haﬂiﬁpmtmmmdmgd;vas

t he V\Aththentro en, atomto which they are
deterpigeld fe T (GTAGRY R A et erhbunnng fosd i fhdh
plasn{éﬁ@/@b&g?t?hblﬁg&h@ﬂ)llo C%fdﬁlubﬁ&rﬁr ocyclic ring may be

opti on y substituted by one or nore substituents
~.independently sel ected from hal ogen,

buffer peak area
buffer injection volume

(plasma peak area

% bound =100-100

5 plasmainjection volume)

For Example 16 the measured human plasma protein binding figure using the procedure

described above was 94% bound.

Methacholine Induced Bronchoconstriction in vivo

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
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
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5 hydroxyl and Cl-6 al kyl, which Cl1-6 al kyl may be
optionally substituted by one or nore substituents
w0 pabependent |y sel ected from hal ogen and hydr org1/GB2a00d/004350

X represents a pharnaceutigally acceptable anion of a
nono or polyvalent acid. 2. A conpound according to
claiml wherein R3 represents phenyl, which phenyl may

for ar@fiPl PREIARA Y éﬁéﬁh&%%lal; Vi d.R Xatﬁﬂlﬁa&é’# ot venous adnnmstratlon

epe y

substituents 1 n sel ecte rom hal oge
of metlyegthobnye. , THei gudneatigscyereNieatilatdd(uGing -adcombtiagt Yolurhié @sp#atory

oS B o 1 ShE B U o5 o

of 5 thigle Yédalg)@épﬁ%tﬁ)ﬂ Tramehkies @%QP&ISMI@& XY bom %ianée)

conmpound according to claim1 or clarm2, wherein
was Iammm nn anpesthetisediand vemdaicd gbimma-pigsmsing 'Mmlmhnarh egeaaurement

rs ARSI UATRER CRHIp e B R, me

anim&lb hetd ventiRflediuaNSiisoidBl Rnfiliish pbhtt@ A} & donseRpmaanitlatidal
sel ected from hal ogen, hydroxyl and G -4 alkyl. o 4. A

volurae phd IHHS o MesiEie gnd expiisory peeseire of 2idramioQ wag pnlied3,
Respfﬁ%gtéref Eﬁﬁt%]fceg\?gs rgg%s:i{ ﬁ}rsgl t1¥VF ?%\}eﬁﬁ g;%%lg{r; f@&f’{}? (tl QUecond
duratibn(re hheﬁeqdemyt)l Dahk ydsistanog a@ﬁ@nﬁﬂlahefwe§mﬁﬁ§1r¢ﬂ1ﬁ1&ﬂe .and after
. A conpound accor to an of clains 1
1ntra\<mevseaqmmsvéfwregféﬂ@fg cglogp%@p nd 39 &gM 2 ek gicregse in
resmt&&eéff@e}ﬁﬁ\gmg Qir'}ééfﬁe?@ggg%% glageﬂ%e‘)@?skc%ﬁcuﬁ Vﬁcli %ﬁﬁl the Ef}eé ’0[5 the test
compoendpen nethachgliretibdudet] rexifubytionehangesmaseakubsdd. t ue nt s
i ndependent | ysel ected from hal ogen, hydroxyl, Cl-
Perceﬁtaig@ XhibiRBE BY bmn@m&hﬁﬁhtloﬂ Wﬁ@éb)léulatéclﬂ hteéé)lﬁ d@&dof methacholine
phenoxy, which - koxy, phenyl, naphthyl, furanyl,
as folldw=nyl or phenoxy gr oup may be opt ionally subst i t ut ed
by one or nor e substltuents |ndependently sel ect ed

hange ingsash shigfe trepfedprang A hange. in £cpig piance @i copo epled groypH 100

NH( O[Ch%ng?‘ljn re¥15t..)mbe in x(ehlcle treatedagroul}il ) 2, mFS and Cl-4 al kyl

Inhibition of pilecarpine induced salivation by i.n. administered compounds.
Guinea pigs (450-550g) supplied by Harlan UK or David Hall, Staffs UK and acclimatised

to the in-house facilities for a minimum of three days before use. Guinea pigs were

randomly assigned into treatment groups and weighed. Each animal was lightly
anaesthetised (4% Halothane) and administered compound or vehicle intranasally
(0.5ml/kg) at up to 24 hours before challenge with pilocarpine. At the test time point,
guinea pigs were terminally anaesthetised with urethane (25% solution in 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
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).



10

which C -4 alkyl nmay be optionally substituted by one
or nore substituents independently selected from
whadospen4and hydroxyl. 7. A conpound accor di ngp€DGBRO07/004350
one of clainms 1to 6, whereigg R5 represents -Ci-4
al kyl ene-Q R7; wherein Qis O -CONH or -C(OO; R7
represents hydrogen, Cycl or a Cl-4 alkyl group which
it .
The (B s e Tl RALB0A LART Sl BEREHpAN A iy Ffbinutes
up toH&lmigetes. hydr oxyl , phenyl and phenoxy, whi ch phenyl
and phenoxy may be optionally substituted by one or
nore substituents independently sel ected from hal ogen,
SalivABRIRENdn whY @eﬂ&llatgé bf' s@ﬂdﬁ@ﬁﬂg ﬂﬁ%r%l% he@RidRY 6%the pad from
represents phenyl, nber ed heteroaryl ring
each 6 migui¢ pegod pos rmaegI@d pad napcl‘h ﬁtesecmnebm added|tpgetlnar mg prodacthan

acoufelion G qafh SPhirdEse feht PP Le PRSP e BTG .

additionds eerkvhol6il5 nﬁhﬁt@%&oorcﬁih@ peﬂﬂ’)ﬂ( Hasblind Mﬂheﬁoﬁ(o@%aﬂva was
al kyl )2, phenyl and G -4 al kyl which phenyl and C-4

Yy
assurpgdkip| berpaystiyet a@étrmdhﬂmdybystbwm pradage picadig for bapslive saliva
;wow%¥§ﬁ%b&yﬁﬂ%§1<%dependent|y sel ected from hal ogen and
conpound according to any one of clains
1to 7, wherein R5 represents -C -4 al kyl ene-Q Cycl;
wherein Qis -CONH— and Cycl is a 5 to 6 nenbered
. A | I
L B
hydroxyl, Gludticd: KDXPest-dirklindyiMeh-thsellney)100. N( G -
al kyl)2 , phenyl and C -4 al kyl which phenyl and G -4
al kyl may be optionally substituted by one or nore
substituents independently sel ected from hal ogen and
hydr oxyl .
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9. A compound according to claim1, selected
from 3R)-1-Methyl-3-{[(I|-phenyl cycl oheptyl)carbonyl ] ox
w@Q peoBAOs®RaRni abi cycl o] 2. 2. 2] oct ane X, PCT/GB2007/004350
(3R) - 1- ( 3- Phenoxypropyl ) -3 g9
-{[ (1-rhenyl cycl oheptyl)carbonyl]oxy }-1-
azoni abi cycl o[ 2. 2. 2] oct ane X,
(3R)-1-[2-(Isoxazol - 3-yl am no) - 2- oxoet hyl ] - 3-{[ (I -
rhenyl cycl oheptyl ) car bonyl ] oxy} -1 azoni abi cycl of
2[ 2] octane X, (3R)-1-(4-Fl uorobenzyl)-3
%ﬁfﬁ 1- phenyl cycl oheptyl ) car bonyl ] oxy }-1-
azoni abi cycl o[ 2. 2. 2] octane X, (3R)-I -Benzyl-3-{]
1- phenyl cycl oheptyl ) carbonyl Joxy }-1-azoni abi cycl
1.  AZdapdpod bafiemila (1),
(3R)-3-{[ (1- Phenyl cycl oheptyl ) carbonyl ] oxy
}-1-[3-(trifluoronethoxy)benzyl]- 1-
azoni abi cycl o[ 2. 2. 2] oct ane X,
(3R -1-(3,4-Di fl uoi nzyll),-3-{[ (| - phenyl cycl ob. eptyl)
car bonyl ] oxy} - | azoniRsi_c o[ 2.2.2]octane X,
(3R) - 3-{[ (1- Phenyl cyFQi »ear bonyl ] oxy
}-1-{[5-(trifluoronmethyl){p-furyl]methyl }-1-
azoni abi cycl o[ 2. 2. 2] oct an® X, (3R) (IJS'(S
whereVEt hoxybenzyl ) - 3-
{EWL phenyl cycl oheptyl ) car bonyl ] oxy}- 1-
R' agz Rhiogbiheywith i RrEdmsb@ne which they are both directly attached form a 7
%SR) -1- (2- Phenoxyet hyl )-3- {[ (I . .
membeysd liphagic) @HwsY §lio ke Whishnayxse dptivnally substituted by one or more

AR X
subst?i%\%}_ls i‘rm[egé(xﬁgg{rg f/%%é%/(f%{)ﬁ;h%]\ogen, hydroxyl, C;.¢ alkoxy, NH,, NH(C.6
alkyD),AN(( (s bikyteayd Cy.¢ hipbphich Y g rallgnal, Q?é)b?tiénally substituted by one
azonj abi c¥cJ [ 2. E2{ 21 octane X, (3R)-1-[2-(lsoxazol -3
or moie; Suhstugnt 1_113%5:@ ] seleg;e@{ffop glogen andiydegrsilbohept y
R rephs@t9 BRehYT oPX ¥ ko 6 ARl ARG ¥ Gy Plifle, 28] SFARE iy be
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)o.R’, NR'R", S(0),NR’R, C(O)NRM“R, C(O),R'S,
NR'S(0),R ", NRC(O)R®, NR*'C(0),R?, NR®C(O)NR*R?, OR? and C,.¢ alkyl
which Cy.¢ alkyl may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, C.¢ alkoxy, NH,, NH(C1.¢ alkyl) and N(C.¢ alkyl)y;

R* represents a group of formula (IT) or (IlTa) or (I1Ib);

Hy)y
+ ) X
@ e
(

(CH,), N,
m

[lla), R™ (),

(
0

wherein

Y is -CH,-, -CH,CH;- or -CH,CH,CH,- and the substitution on the ring in group (1I) may
be in the 3 or 4 positions;

ais1or2;

bis1lor2;

Z is -CHy-;
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(3R -1-(2-Oxo0-2-pyrrolidin- 1-ylethyl)-3-{[(I
- phenyl cycl oheptyl ) carbony I ]oxy}-1-
w@2msioshitxycl o[ 2. 2. 2] oct ane X, PCT/GB2007/004350
(3R)-1-(2-Morpholin-4-yl-29gxoethyl)-3
-{[ (1- phenyl cycl oheptyl ) car bonyl ] oxy }-1-
azoni abi cycl o[ 2. 2. 2] octane X, (3R)-I

R e PP RX R D onyl foxy 302

azoni abl cycl o[ 2. 2 2] oct ane X,
(3R -1-[ 2- 0(02(pyr|da2|n yIamno)ethyI] 3-

{[ (1- phenyl cycl ohepty | )g/a,t ] oxy
azoni abi cycl o[ 2. 2. X, ( {2 Oxo 2-
[ (2- phenoxyet hyl ) ani no] e“% hyl} - 3- {WL
alaenyl cycl oheptyl ) carbonyl ] oxy} -1
wher
-azoni abi cycl o[ 2. 2. 2] oct ane
w is Kof BR) - 1- [ 2- ( 3- Fl uor ophenyl ) - 2- oxoet hyl ] - 3-{[ (1- phenyl
| ohept b I
R® 1e§r¥g‘;p?t%l Pty %%?éoﬁt?oﬁqa@%%guy@d by one or more substituents

1nde;{§§??)(ll'y Sﬁfegt'eh(ﬂrbnﬁ/ﬁﬂg%étﬂyﬁy §ﬁ| C§6 %&{}Nﬁi N%{(@%é ka%'a}na

phenyl cyc carbony
N(Ci}sallydgpni abi cycl of 2. 2. 2] oct ane X,
a2| n- 3-yl ) am no] - 2- oxoet hyl }

h (37?) -1 - hZ 6Ch|oro
when w15 €, % i %V’c‘lséhfé Pr) scar bonyl ] oxy
Q 1eﬂres1en@7(§’ rs( M"OICQ)}ZRQJ S,NE- XNR*CO- -NR?30,-, -OCEO)- -
- Fl uor ophenyl )'ani noJ - 2- oxoet hyl f (1-p
CO) nﬁ ocbreqthsym@ar bonyl Joxy}-
1ep1ﬁ§?}3€ %1 gf‘ﬂ‘f??/%%‘é‘[ é'cialo%]ac& L3S )érsou LrAds b 5211'k§112 érlslap may be
optlohﬂgngtib@ﬁ(mkddfwmm| o)r @rﬁfr@ @lﬂjé’tl]tféﬁﬁé}lnde@éﬁliénﬂ biselyarb® Erom halogen,

] oct ane 2 3 Met hoxyphen}/ )ethyl];3-
hydrq)s[y ¢1_4 ey Nﬁ;; 18 pyql y BJkygs1a eyclic group Cyc and -

D 8
ocy P RbES SN B5 4R ﬁgﬁyﬁs RS LR QR PN
-SO,NBfre -E(QIO-c-afGretlt proothynylaroni abi cycl o[

Cyc' and Cyc? each independently represent aryl, heteroaryl, a 3 to 8 membered aliphatic
carbocyclic ring or a 4 to 8 membered aliphatic heterocyclic ring, each of which may be
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0).2R’, NRR!, $(0),NRPR", C(O)NR™RY, C(O),,R,
NRS(0),R"®, NRPC(O)R¥, NR*C(0),R*, NR*>C(O)NR*R*, OR%, pheny! and Ci.¢
alkyl which phenyl or Cy.¢ alkyl may be optionally substituted by one or more substituents
independently selected from halogen, hydroxyl, Ci¢ alkoxy, NH,, NH(C, .6 alkyl) and
N(C. alkyl),;

RS represents hydrogen or Cy.¢ alkyl;

R’ and R'® each independently represent Cy. alkyl, which Cy.6 alkyl may be optionally
substituted by one or more substituents independently selected from halogen, hydroxyl, C;.
¢ alkoxy, NH,, NH(C,¢ alkyl) and N(C.¢ alkyl),; and

R RILRIZ RB RM RIS R RIT RY. R® R R2 RS R R and R® each
independently represent hydrogen or C alkyl, which Ci.¢ alkyl may be optionally

substituted by one or more substituents independently selected from halogen, hydroxyl, C;.
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2.2.2]octane X, (3R -3-{[ (I
- Phenyl cycl oheptyl ) car bonyl ] oxy }-1-(2-phenyl ethyl)-|

W0 2@z082abi cycl o] 2. 2. 2] oct ane X, PCT/GB2007/004350
(3i?)-3-{[ (I -Phenyl cycl oheptyl)carbonyl]oxy}-I-{2-[3-(
trifluoromethyl)phenyl]ethyl}-1azoniabicyclof
2.2.2]oct ane

x
6alk(§)§ﬂ%ﬂl—llb]ﬁ Cyc Eé&p’f%tc?l)égagrrﬁ% Wﬂ“) #nd R", R2and R, R“and

reinal it )tcgai)l[lez wdth2the tmttmgen Xtom to which they are both attached, may

form (a§ ‘%3[8(1'11‘[-:%]%%@@ %@@Fr p e}g{ e]técgr%{% m?h laggwoc&chc ring may be
optlo?élﬁﬁéﬂygﬁtﬁiéﬁl b‘i"[c%e 2r HRE Elﬂﬁﬁ t; élgdepgndenﬂy selected from halogen,

-1 -[2- Di oxo- 1, 3-

hydrexys endh€at alkyly M)hgﬁ]t@xl G]allgyl{n[lz(yl ehentiphelcsubligipted By one or more

car | o octane X,
subst gl e G FRES! GBI 2 oxoet hyl )
and X Fepreskhits h-pharmaceutically acceptable anion of a mono or polyvalent ac1d

phenyl cycl oheptyl ) car bonyl ] oxy}-1-azoni abi cycl o[ 2. 2. 2]
octane X, (3R - 1-{]

2. Alhélﬁly?% c%ﬁrggr%%tf)) g%cl o:}ivr eF Illi{n?etpt;é/se}xts pheli}[l which phenyl may

be oplroﬁzlgnak@btn@ﬂ| By[o'zheibr e Elﬂﬂﬁtants independently selected from halogen

3R -1-{2-[(5- razi n-2- 0] - 2- oxoet
hydréxy[l,)(Clgg_a{lkox[yS NH,, NH%C 1p 4y alkyD), N(C, X azkyl)z, ATF 3and Cia all)(/yl wh1ch Cia

alkyl%%ﬂé'el IanTS?Q}b‘é 1th?e%lrt;§p&§éldrmé sﬁbsﬂﬁﬁﬂfsqme‘f)\éﬁééﬁhg'sgl'egt]:d
oct’an e&j%‘gb

from(h3dlog}n dnd Balrtzopdy net hyl ) - 3-{[ ( 1- phenyl cycl ohept yl ) car bo
nyl ] oxy}-1- azoni abi cycl o[ 2. 2. 2] oct ane
X, (320-1-[ 2- (3- Chl orophenyl )ethyl]-3 -{[(1-pheny

3. A%Mﬁlb@ﬁlﬁpéc\ébl)dﬁ%r B P§Yeldiml2, wherein R and R? together with the
azoni abi cycl of ] oct ane X

- carbqr3fn -t n(hichAhﬂnwfe.botlx@eqcﬂy Ia)tadhed{fc[)ma B Imembenrgcttwmyﬂtﬁ ring,

Wthil yﬁoﬁl%?ymlg me %)e optlonaﬁy Sl?b tlﬁl\fecci 1%[ gﬁezc')rz ore su s%tuénts

independently selected from halogen, hydroxyl and C;.4 alkyl.

4. A compound 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 to 4, wherein R* represents a group of

formula (IIa)
-
N—R®
(I1a).

6. A compound according to any one of claims 1 to 5, wherein R’ represents Cy.4 alkyl,
p

which C.4 alkyl may be optionally substituted by one or more substituents independently
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(322)-1- {2-Oxo0-2-[(3-rhenylrropyl)am no]ethyl}
{rcr -

w@b@spseyx| ohept yl ) car bonyl ] oxy} -1 - azoni abi cycP@l/&@B2002004350
octane X, (327?)-1-[2-(3-Chhoro-4-nethoxypheny
[)Yethyl]-3 -{[(1-phenylcy clohepty |)carbonyl]oxy }-1-
azoni abi cycl o[ 2. 2. 2] oct ane X, and

selec{ea %@m g%lé §e+ hradR lh )C% @Rﬂ?}z ?J[l;l 1:{%/1 ﬁ;%ﬁfﬂy‘ﬂ FHirahy OXREL YA -

phen(}xmmdmzcdﬁtabalkgwl, p[laly?, nﬁphthyla fgrang!, Mwybwnptﬁnmeypgresp ntay be

opth@Fyy@%nﬁ(er%t | Icogllel glacgeg\s%&sﬁgggtg?n rbc&: B}épﬁ: ﬁ@te%gom halogen,
hydr&@lr&‘%'ﬁtd Qf; all@KFUNAL, NPI(@S, o f?rl) 'N:(@ !; Al ?ll)?'CmI% anWitt, G Rikyl

nmprises reacting a conpoun ereln
whlclRil,l 4 mcyhmdy [} oatn@aélsz sulm’cmﬁecb by ang olrmmeaubﬂ;t)tuerm independently

est acid anhydri de or acid halide
Selecfﬁé‘f Fglogfr{ﬂ“ y(% gund of formula (XV) or fornula
(XVlia) or fornula (XVI b), wherein Y, Z, a and b are as
defined in fornula (1) andtheoeé/droxyl group in (XV)
7. Ajcgmppundyccgrding 1@ 39y 9ne phelaies |iodh. vherein Rp seniescar
formula (Va) or (Vb) g %&V@?Rv(Vb) (Vc), wherein
RI, R2 and R3 are as dbfin i cl’aim 1 and
whersiuk@momle-ﬁlONHlfﬁaﬂ(DD(g (Va) or (Vb) or (Vc) with a

co dR5L8\ V\/ner |sagl§ nggoupandR5
R repigs PR Y o Y ISFOURa¥BiC ;Sim@llfé( gipup may be

t
optloﬁélﬂyﬁ{btsﬁt‘(&&)d H}%ng Qﬁ'r mBQHn g@ glﬂsﬁ’%lr@rrlrﬂé glré%e?i@xgdae%ﬁgegg@g% tPrg)ng healogen,
hydresad, tphainyand phenvixynwbich @hmd and phaoixy wadydrtopgionally sibstithted

har maceut i.cal  co ti.,on conprisin c ound of
by oG TS S RS R RRAE N S el AETb R fea: TROTOXH oS0y s
alko:x3SRacd@L,; @i Wi th a pharmaceutically acceptable

adj uvant, diluent or carrier.

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
substituents independently selected from halogen, hydroxyl, C;.4 alkoxy, NH,, NH(C;.4
alkyl), N(C;-4 alkyl),, phenyl and C,4 alkyl which phenyl and C,.4 alkyl may be optionally

substituted by one or more substituents independently selected from halogen and hydroxyl.

8. A compound according to any one of claims 1 to 7, wherein R represents

~Cla alkylene—Q-Cyclg
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, C;.4 alkoxy,
NH;, NH(C.4 alkyl), N(Cy.4 alkyl), , pheny! and C.4 alkyl which phenyl and C;.4 alkyl
may be optionally substituted by one or more substituents independently selected from

halogen and hydroxyl.

9. A compound according to claim 1, selected from
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12. A process for the preparation of a pharmaceuti cal

conposition as clained in claim11l, which conprises
worzoosmsp2as conpound of fornula (1), as defined PeT/@Bg007/004350

one of clains 1 to 9, withga pharmaceutically

accept abl e adjuvant, diluent or carrier. 13. A

conpound of formula (1) as defined in any one of

I\ 4
R D L SR M SR SR e .
(3R)-iL (3 tHhenowypuspytk-34{ K 1 ghenylordolepty)ebrboayljorgg -1-n t he
treatment of chronic obstructive pul nonary disease.
azomilgquj\nﬁez(gﬂga 8¢ Xs r eat i ng chroni c obstructive pul nonary

5 s 5 0 L RO PO (e R ) -

azonialvlemln{éﬁm]@ntaaéf(ectlve amount of a conpound of forrrul a

R R R R N RS s AN

azomﬁh%%lo@%ﬂé@tah@gf edi ent which is a conpound of forrrul a
as clainmed in any one of clains 1-9, and at | east

(3R)- @enrzmHJdE(rl mnsnylvﬁclbhﬂybémamyﬁ@xye}d-ezprﬁammcioﬁ 2&]Joctane X,
d b d t
R PR R bR AR e BRI B R BRSSP R s

azomablcyab[zbz 2Jectaff Xki nase function, a protease
a steraoidal glucocort|00|d recept or

(3R) édérﬁ Etﬂuowh?néyl) é %ﬂnp@pékmﬂab@pt:gw%@w}]px&bﬂd
azomgﬁgﬁ(%@r_ @E)g }1?5( 17. A conpound of formula (V), or a
phar maceuti ca

y’acceptabl e acid addition salt
(3R)-BHg(leBPlienylcycloheptyl)carbonyl]oxy }-1-{[5-(trifluoromethyl)-2-furyljmethyl}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-(3-Methoxybenzyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-(2-Phenoxyethyl)-3-{[(1-phenylcycloheptyl)carbonyl]oxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(Benzyloxy)ethyl]-3-{[(1-phenylcycloheptyl)carbonyljoxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(Isoxazol-3-ylamino)-2-oxoethyl]-3-({[1-(2-thienyl)cycloheptyl]carbonyl } oxy)-
1-azoniabicyclo[2.2.2]octane X,
(3R)-1-(2-Oxo0-2-pyrrolidin-1-ylethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X, A
(3R)-1-(2-Morpholin-4-yl-2-oxoethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-Ox0-2-(pyrazin-2-ylamino)ethyl]-3-{ [(1-phenylcycloheptyl)carbonyljoxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-Ox0-2~(pyridazin-3-ylamino)ethyl]-3- {[(1-phenylcycloheptyl)carbonyljoxy }-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-Ox0-2-[(2-phenoxyethyl)amino]ethyl }-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
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wherein Rl and R2 together with the carbon atomto
which they are both directly attached forma 7
woreooBeseds al i phati c carbocyclic ring which mayP@GBEGB2007/004350
optionally substituted by ogyﬁ or nore substituents
i ndependent|ly sel ected from hal ogen, hydroxyl, Cl-6
al koxy, NH2, NH(Cl-6 al kyl), N(Cl-6 aI kyI )2 and Cl-6

M o R Y R SR A SR -
azorﬁabmmch:ziﬂ@@@asntamd?(hydr oxyl; R3 repr ﬁsept \?\hphﬁnyl oL ab
R R e o S g R Sl o, Ty, e
phryReRRioTiptonales i Alol ooy g, vl 0 S
(3R)€J( @ K%@lomﬁ&@-EMMIW&@MDSI\H@ -1 8)122?2; i
phery e R R <P Riabicuafl S Hocibie for ’
(3R)51uIgm{@tm&bcghé@m)ﬁﬂﬁm%ﬂ&;kaéﬂgﬁf%ﬁ@%ﬁ&g@&@hﬂgﬁﬁ(a@fygmy}

hyd koxy, NH2
1aZQmIR§dP¥020[2F?42]pét|an¢3§ents a group of fornula (V) or

R R R TG ”mcm@%?%#ar%%%'é ' group
azodechZQ@odtahetme 3 or 4 positions; ais 1 or 2; bis
(3R)- l [2 3 -Methoxyghenyl)ethyl] 3-{[(1 -phenyleycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X,

(3R)-1-[2-(5-Methyl-2-thienyl)ethyl]-3- {[(1-phenylcycloheptyl)carbonyl]oxy} -1-
azoniabicyclo[2.2.2]octane X,
(3R)-3-{[(1-Phenylcycloheptyl)carbonyljoxy}-1-(2-phenylethyl)-1-
azoniabicyclo[2.2.2]octane X,
(3R)-3-{[(1-Phenylcycloheptyl)carbonyljoxy}-1-{2-[3-(trifluoromethyl)phenyljethyl}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(1,3-Benzodioxol-5-yl)ethyl]-3-{[(1-phenylcycloheptyl)carbonyl]oxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(4-Cyanophenyl)ethyl]-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]Joctane X,

(3R)-1-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(6-Chloropyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{[1-(4-Chlorophenyl)cyclopropylJmethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-{2-[(5-Methylpyrazin-2-yl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1-azoniabicyclo[2.2.2]octane X,
(3R)-1-(Carboxymethyl)-3-{[(1-phenylcycloheptyl)carbonyljoxy}-1-

azoniabicyclo[2.2.2]Joctane X,
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(3R)-1-[2-(3-Chlorophenyl)ethyl]-3-{[(1 -phenylcycloheptyl)carbonylloxy}-1-
azoniabicyclo[2.2.2]octane X,
(3R)—1-(2-Amino—2-oxoethy1)-3-{[(1-phenylcycloheptyl)’carbonyl]oxy}—1-
azoniabicyclo[2.2.2]octane X,

(3R)-1-{2-Ox0-2-[(3-phenylpropylamino]ethyl}-3-{[(1-
phenylcycloheptyl)carbonyl]oxy}-1 -azoniabicyclo[2.2.2]octane X,
(3R)-1-[2-(3-Chloro-4-methoxyphenyl)ethyl}-3-{[(1 -phenylcycloheptyl)carbonyljoxy}-1-
azoniabicyclo[2.2.2]octane X, and
(3R)-1-{2-[(3-Methylisoxazol-5-yl)amino]-2-oxoethyl}-3-{[(1-
phenylcycloheptyl)carbonyljoxy}-1-azoniabicyclo[2.2.2Joctane X

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

10. A process for preparing a compound of formula (1) as defined in claim 1, which
comprises reacting a compound of formula (XIV) wherein R!, R? and R® are as defined in

formula (1), or a Cyealkyl ester, acid anhydride or acid halide thereof,

R(—\ R?
R3><[(OH
O v

with a compound of formula (XV) or formula (XVIa) or formula (XVIb), wherein Y, Z, a
and b are as defined in formula (I) and the hydroxy! group in (XV) is at the 3 or 4 position

HO Ha)y
HO /z HO

y—N N

(CHz)a\/

(XV), (XVla), N (XVIb),
to yield a compound of formula (Va) or (Vb) or (Ve)
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R(\RZ R1 RZ o (CHz)b R'l RZ o
5> R3><[( . R3><f(
O Y (CHy), N
(Va), (Vb), (Ve),

wherein RY, R? and R’ are as defined in claim 1 and subsequently reacting (Va) or (Vb) or
(Ve) with a compound R’-LG, wherein LG is a leaving group and R’ is as defined in
formula (I): and optionally

e converting the compound to a further compound of formula (1),

e forming a pharmaceutically acceptable salt with an anion of a mono or polyvalent

acid.

11. A pharmaceutical composition comprising a compound of formula (I) as defined in
any one of claims 1 to 9, in association with a pharmaceutically acceptable adjuvant,

diluent or cartier.

12. A process for the preparation of a pharmaceutical composition as claimed in claim
11, which comprises mixing a compound of formula (I), as defined in any one of claims 1

to 9, with a pharmaceutically acceptable adjuvant, diluent or carrier.
3. A compound of formula (I) as defined in any one of claims 1 to 9 for use in therapy

14.  Use of compound of formula (I) as defined in any one of claims 1 to 9, in the
manufacture of a medicament for use in the treatment of chronic obstructive pulmonary

disease.

15. A method of treating chronic obstructive pulmonary disease in a warm-blooded
animal, such as man, which comprises administering to a mammal in need of such
treatment an effective amount of a compound of formula (I) as defined in any one of

claims 1 to 9.
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16. A pharmaceutical product comprising, in combination, a first active ingredient which is
a compound of formula (I) as claimed in any one of claims 1-9, and at least one further
active ingredient selected from :-

e aphosphodiesterase inhibitor,

e a[32. adrenoceptor agonist,

e a modulator of chemokine receptor function,

¢ an inhibitor of kinase function,

e aprotease inhibitor,

¢ asteroidal glucocorticoid receptor agonist, and a

e anon-steroidal glucocorticoid receptor agonist.

17. A compound of formula (V), or a pharmaceutically acceptable acid addition salt

thereof,
O<
R3>ﬁ( R*
o W)
wherein

R! and R? together with the carbon atom to which they are both directly attached forma 7
membered aliphatic carbocyclic ring which may be optionally substituted by one or more
substituents independently selected from halogen, hydroxyl, C.¢ alkoxy, NH,, NH(C
alkyl), N(Ci.s alkyl), and C,.¢ alkyl which C¢ alkyl may be optionally substituted by one
or more substituents independently selected from halogen and hydroxyl;

R represents pheny! or a 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)o.R’, NR'RY, S(0),NR?RY, C(O)NRMR'S, C(0),R S,
NR'S(0),R "%, NR"C(O)R*, NR*'C(0),R*, NR*®C(O)NR*R*, OR™ and C,.4 alkyl
which Ci.¢ alkyl may be optionally substituted by one or more substituents independently
selected from halogen, hydroxyl, Ci.¢ alkoxy, NH,, NH(C,.¢ alkyl) and N(C,.¢ alkyl)y;

R* represents a group of formula (VI) or (VIla) or (VIIb);
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sz)b
Z
/
Y/N (CHZ)S\/N

(VD, (VIIb), N (VIIb),
wherein

Y is -CHy-, -CH,CH;- or -CH,CH,CH,- and the substitution on the ring in group (VI) may
be in the 3 or 4 positions;

ais1or?2;

bis1or2;and

Z is -CH-.



