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1 NEW COVMPOUNDS 273 The present invention relates to
cycl oal kyl -substituted al kyl esters of polycyclic
wa@ionesssoal cohol s, a process for their prepar adweB2008/001647
phar maceuti cal conpositions containing them a process
for preparing pharmaceuticall conpositions, their use
in therapy and internedi ates of use in their
preparation. Background to the Invention 10 Muscarinic
receptors are a G protein coupled receptor (GPCR)
famly haV|ng five famly nenbers M, M, M3, M and
NEWBCKHﬂPiﬁﬁqﬁ ¥@3 nuscarini c subtypes, three (M, M and
MB) are known to exert physiological effects on hunan
| ung tissue. 15Parasynpathetic nerves are the nmain
The picb¥R ¥nVehfiod Rldi@oROIDEIRPL QbSHitutedlal G ctéks BEPBIRcyclic amino
alrways and nedi ate airway tone by rel easing
alcglaals. Al Rpestss Fs tesit RrepATaléQny: Pharmacaitisph @mposiNpRygantaining them, a
SRLT g
progEes OERERT R AR LA SR Ut S P Rrmediaes
of @ed R asetr frédrMWon. and for this reason nuscarinic
receptor antagoni sts have been devel oped for use in
treating airway di seases. Miscarinic receptor

Ba@#&&ﬂQﬂb%&?hv%ﬂmﬁften called anticholinergics in
citnical practice, have gained w despread acceptance

as a first-line therapy for individuals with COPD, and
heir. use has been extensiyley revi in. he . .

M GO CrRgiet canpledatae it CRE R Bpily Fpving five family
meRiMRFTE NIQ BN, m%d M;. DA302B9 mudNABRicYEBGpdsOtHréL@ |, M, and M3)

respiratory disorders, nuscarinic receptor antagonists
arekinewnyip exet phyysmbegien! affeetepe duipgn fumgdissitei on. However ,

when adm ni stered by inhalation a significant

proportion of the nmuscarinic receptor antagonist is
Paraf jrepatidtgaebes aieth® niaepalywyefor cefleix beotchbdonstricesn i hiumgan

in reported sjide effects such as drr nout h.
airWeYs %@6%%‘4‘9 airv Yy topg by relegsing acetydchahing prio mussajifs weeptors.
AIIQ\%XQOI?C i %d’f‘édsé’cﬂnypaﬁ@ﬂ% mﬁk%%t }aﬁﬂ QfsoRiels' sAbh SEAHIhA 5}91 chronic

th be admni stered s vera times a day. Such
obwbtlvqaptdnmJaady)dlsﬁw (@ HRIRYg hmrefor shin rﬂascmnhyscarlmc receptor antagomsts

l.ent 0O Ccr.e
havboRf ARSI Hhrole? i B RS hasiy R B Sz for antagonists
oft@RédiRA anfieHdliB TS llxﬂﬂﬁﬁca’:l%%&ﬁb@thﬁ% lihdd WidespréRGieedptance as a
repeat dosing schedule. 2 There therefore remmins a

ﬁrs'trél@g thegapyrfoy adividrapotiy S QRtAtand theirciap bt keepextsnyriey rryiewed
ol tor [ r
n AUIFARULE o PSPPSR e i oot 210
reduced system c side effects when admi ni stered by
i nhal ati on. Moreover need exists for new nuscari ni

WheRiuserbio tgqagretspllg%toré()gﬁo‘gq?qrs JNPSSRRNIE (RCEPIPBANIRgONLL 3rp pypically
adMEterf @8 ¢ thhatibR NAb LI QN whaN SunifRistdle A6 PinBIRAGDPA SighiBicant

el ther once or twce daily dosi ng.
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.
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WD 98/ 04517 descri bes aryl cycl opropane,
aryl cycl obut ane, aryl cycl opentane and aryl cycl ohexane
W@ 200baxgrbi ¢ esters having antimuscarini c acti vP¢HGBR008/001647
the urinary bl adder iosnmooth nuscle. Qur co-pending
appl i cati on PCT/ GB2007/ 004330 rel ates to conpounds of
formula (I): O(l) I'Swherein RI and R2 together with
the carbon atomto which they are both directly
ThedleltBGrBRRe fedidinsta lecdBHNRIVEILoRljoRRd! thét F@EABMDfibfockindd
whi ch may be optionally substituted by one or nore
MUSCATELG regeptoss. ilngambiewde amegd exaste fur @gwimensrmzir aglegonists that have

. hydroxyl . ' CL 6 al koxy, . NH( Ci - o, al kyl -6
niglfRHEY e eleey G it irech! bt ey o pfaon.
MdrebvedNahded efisBIbI hdtt Blis@YinN@rad00ksTRAtRxBibhSitlbigi@tthson of

i ndependent|y sel ected from hal ogen and hydroxyl; R3
actr%pwg@ecmsgd Bhénklatign, and svhich s pmapblel Gibereensg oy fwice daily

.1ng, each of which nmay be optionally substituted by
dodihd . .

one or nore substituents independently selected from

hal ogen, cyano, nitro, S[err] 25which Cl1L_6 al kyl may

TR e SeR eSS S B e L
ar)?ég}smxaﬂg'@rbo i(dsifs ﬂil\hb{%%nta ( c%r@-aﬁlﬂylﬁﬁ]&l@?r’{/{%}y bladder

resents a gfoup of fornhul I or (Ma) or
smy@h20Welel 38707 PCT/ GB2008/ 001647 wher ei n

Our co-pending application PCT/GB2007/004350 relates to compounds of formula (I):

© M
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 selected from halogen, hydroxyl, C,.¢ alkoxy, NH,, NH(C,.¢
alkyl), N(C,¢ alkyl), and C,¢ alkyl which C;¢ alkyl may be optionally substituted by one
or more substituents independently selected from halogen and hydroxyl,
R® represents phenyl or a 5 to 6 membered heteroaryl ring, each of which may be
optionally substituted by one or more substituents independently selected from halogen,
cyano, nitro, SH, S(0)2R’, NR'R"!, S(O),NR'*R"?, C(O)NR"R", C(O),R®,
NR'’S(0),R'8, NR"’C(O)R®, NR?'C(0),R%, NR®*C(O)NR*R>, OR* and C, alkyl
which C; ¢ 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),;
R* represents a group of formula (II) or (Illa) or (IIlb);
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Yis -CH2-, -CH2CH2- or -CH2CH2CH2- and the

substitution on the ring in group (Il1) may be in the 3
wEzod1goei tions; 5a is 1 or 2; bis 1 or 2; Z pcr/eBiosmnoies7

R5 represents a group of formula (1V) 10(R6)WR7 (IV),

wherein wis 0 or 1; R6 reprgsents Cl4 al kyl ene

optionally substituted by one or nore substituents

i ndependent|y sel ected from hal ogen, hydroxyl, Cl_6

al koxy, NH2, NH(Cl_6 alk Ag, | SN(CL_6 al ky1)2 “when

wis O, yg_s 0; when S 1, y 's 0 o 4‘0 represents

, NR8, -

+ 6(0)0-, - r hynyI enes X

sh cycll(m:rg)ro(:._kt% or a C _4 wlKy[IF group
14 al k@) gr ou 20 onal ly substRY ut(ﬁﬂ))
by one or Substituents |nde dently sel ect ed
whefe@tin hal ogen, hydroxyl, Cl14 al koxy, NH2, NH(Cl 4

alkyl), NG 4 alkyl)2, a cyclic group Cyc2 and -
Yl@CSJ 2; "G T opdyH Hopprd the spleshfuion on thy depiiegiowndh may

%wg‘?&‘&o ;- NR8, - CONR8-, -SO2NR8-, -(C(0)O0-,

- HC= r ethynyl ene; Cy& and Cyc2 each independently
aigeprisent aryl, heteroaryl, a 3 to 8 nenbered

.a‘i Eatlc 250arbocycllc ring or a 4 to 8 nenbered

big PE ati c heterocyclic ring, each of which may be
7 iORtjgnal 'y substituted by one or nore substituents

I ndependent |y sel ected from hal ogen, cyano, nitro, SH,
R’ 8(pDysen 3 RSO ZANRIERIY,) C(0) NRI 4R15, C(0) 2R16,

Q)
Ky~ R

(IV),

wherein

wisOor 1;

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

when wis0,yis O; whenwis 1,yisOor [;

Q represents O, S(O).2, NR®, -CONR?-, -SO,NR®-, -NR3CO-, -NR?SO,-, -OC(0)-, -
C(0)O-, -HC=CH- or ethynylene;

R’ represents a cyclic group Cyc' or a Cy.4 alkyl group which C;.4 alkyl group may be
optionally substituted by one or more substituents independently selected from halogen,
hydroxyl, C.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 Cycz 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),R’, NR'R"", $(0),NR"*R"?, C(O)NR'R", C(O);R®,
NR'"S(0);R'®, NR"C(0)R?, NR*C(0),R%, NR¥C(O)NR*R*, OR, phenyl and C,.6
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NRI 7S(0) 2R18, NRI 9C(0) R20, NR2I C(0) 2R22,

NR23C( 0) NR24R25, OR26, phenyl and Cl-6 4 al kyl which
weieayis7ar Cl1 6 al kyl nay be optionally substirat/ed2d0§/001647

one or nore substituents independently selected from

hal ogen, hydroxyl, Cl_6 al koxy, NH2, NH(Cl_6 -al kyl)

and N(C _6 al kyl)2; R8 represents hydrogen or Cl1 6

al kyl; 5R9 and R18 each i ndependently represent ClL 6
alngl knlich pMh ibr €, Guigh kidly bERYHORIIORLLIRARED ¥y SHOST thbidlsB6ktituents

~ by one or nore substituents indépendently sel ected

independentll sgjericd frparhgiagen, Igdroxyl,&T kaksoxy NNPL,, WH (G abkyl) and

N(glikxik&?and N(Cl_6 alkyl)2; and Rio, RI% R12, R13, Rl4,
8RB, R17, R19, R20, R21, R22, R23, R4, R25 and

RémEfreeathydasienendephikyl;r epr esent hydrogen or Cl_6

Hal k&]{gg which C1_6 al kyl nn&% be optionally .

R’jagd iy seach updegensiendy eepiesenidr e alohsvhiely Ens 8lkyl may be optionally

LI A A B .
6 aIﬁoxR’ NHQ,M?I(R?]& a%ma NRC3 6 al-R%zl@ded R15 or R24 and F\%Si H

1 t W th the it t t t A 0
R SR T B et 5 Rl oi phari o cach

indggsﬁdeﬁay%gr&eﬁﬂ H}Qroﬁé@i‘?? £, DRkGr QEYR! ¢S A%V BPRonally

t1ona substi t by one or nore substituents
subsaitisedhylemt drymerelsebstivabntsriodepead g seledd yronokalbgeanidydroxyl, C;.

1 6 .al.k i ch Cl k 1y _be optionalhy .2
o i Sl ATHhy fi e B« Mo leier B AR RRA RO LR g Ry R and
R'56 RELRARFY, peihel RUR theaflHo a6 Y whtRdhel 48 B6@S@B¢Rdamay
phar maceutical |y acceptable anion of a nono or

forpoa ¢ v B erpmbessdnlipBafimiateroesclic wag| vibiehhpterpcydicniyeg may be

' ' ' o |1.i ng wi t-hi n
op BT oL RERb) O BEREL58, GRURCHISE LBl B oy ptocn.
hydrox pletidi Cg atipp) Wwisial Op.p alREIThEBRO 67 AN B Sebstiafier tyeshetd@ more

apove,
substituents independently selected from halogen and hydroxyl;

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

Summary of the Invention

The present invention provides compounds falling within the scope of, but not specifically

disclosed in, our co-pending application PCT/GB2007/004350 referred to above.

Thus, the present invention provides a compound which has a quaternary ammonium

species selected from the group consisting of:

(R)-1-[(6-Methyl-pyridin-3-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X
(R)-1-[(6-Methyl-pyrazin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-[(6-trifluoromethyl-pyridazin-3-
ylcarbamoyl)-methyl]-1-azonia-bicyclo[2.2.2]octane X;
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Thus, the present invention provides a conpound which

has a quaternary ammoni um 25speci es selected fromthe
w@zoowpsssensi sting of: (R)- PCT/GB2008/001647

1-[ (6-Met hyl - pyridi n-3-yl car banoyl) - et hyl ] - 3- (1- pheny

| - cycl ohept anecar bonyl oxy) - 5

1-azoni a-bicycl o[ 2. 2. 2] octane X; (R)-

1-[(6- N@thyl pyrazi n- 2-yl car banoyl) - net hyl ] - 34

(R%Olﬁgﬁ%l Ll&lh %Wlfe@ﬁ%ﬁ%ﬁ&@%&ﬂ@%& phenyl-cycloheptanecarbonyloxy)-1-

azoni a- |cyc 0
az¢iR)-bRyCID{ PRenckane Y&l ohept anecar bonyl oxy) -1-[ (6-trifl uo

R F Bty cornimainyyari svigplsye - arciohspiaecsponyiony) 1

azéna ()BLICIO{Z .2.2]octane X;; '
Benzo| d] 1 soxazol’- 3-yl car banoyl et hyl ) - 3- (1- phenyl -

(Ryti[@hM@tla'hwaam&yylga(yamdyl)—awd1yi]a3-bli-dlj«nnhetn—z.—)ﬂ: 2] oct ane
CYC?L&?E%%_C&%{P?WI%"YQT lesreB Y IR A1 &S ¢ hi ophen- 2-y1 -

(Ryﬂ[@hmt@m%aamﬂm@amamayl) Aoty as-pi-tysphen-2- d- 2] oct ane
cyqlol[le(pSannearhgnﬂ@@dﬂa&z’@nmgnw%ﬁﬁBaor}war)&&:et hyl]-3-(1-thio
R Ppiﬁ%ﬁux%)twngcgba SQ‘?aHﬂ£3éhﬁ%OQF@j% o[2.2.2]octane

cyé(ohdpﬂ)necarbonyloxy) 1-azonia- blcyclo[2 2.2]octane X
t hyl -i soxazol - r banpye- met Iij -(1-thiop
Yey

<Rhék&zMyfhefyeyraw@pa &Hé@amswﬂ%&m N et Doy ei ol 5. 5

cr oA e R PP 220 . (1. i ophen- 2-
(R))flq(Benzo[d]lsoxazol -3- ylcarbamoylmethyl)—?»-(l_ thlop_hen -2-yl-

cyﬂghe& a{ng%er 0 arl](?x%/ rlbaozr(])}{la%xg))c_lo][i aZZ?gcltgrfegl('Cyd o[ 2.2.2]octa
(R)[ (Jépwsilmd @Mbé’fﬁbﬁrr%ﬂwh)c?-'(bﬁﬁ&%ﬁn%ﬁh\ﬂﬂohé’ptérﬂechﬂ&bﬂ’ﬁﬁfﬂ 1-

glc ycl t anecar bonyl oxy) - 1- azoni a- bi cycl o
Azl @mo{?(?:e? ctang Benzo [ d]

SRl D SO BSAN e DB el
1-akbfikbicyclo[2.2. 2]octane X,
noyl net hyl ) - 3- (1-t hi ophen-2-y

(R) %ﬂﬁgﬁ Eﬁ@&%? ?czry? thaH%EEB’HPﬂOBY] YrEipsazolos- Zﬁcé@ﬁﬁlﬁé%nethyl)-

1 a%@ma -bicyclo[2.2. 2I]octane X;
-3-1- JB FI'uor o- pheny1) - cycl ohept anecar bonyl oxy] - 1-

(R)(M}( Bhenyl-2yslbheptdyanapompoxy1 1)y pyridin-2-ylcarbamoylmethyl)- 1-azonia-
bic%rél%ffﬂ&ﬂyhging%l o[ 2. 2. 2] oct ane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-4-ylcarbamoylmethyl)- I -azonia-
bicyclo[2.2.2]octane X
(R)-1-[(5-Fluoro-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonylox y)-
1-azonia-bicyclo[2.2.2]octane X
(R)-1-[(5-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X

(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1-(pyridin-3-ylcarbamoylmethyl)- 1-azonia-
bicyclo[2.2.2}octane X;
(R)-1-[(2-Methyl-pyridin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-

1-azonia-bicyclo[2.2.2]octane X;
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(R)-3-[1-(3-Fluoro-phenyl)-cycl ohept anecar bonyl oxy] - 1-

(i soxazol - 3-yl car banoyl net hyl ) -
wabeagoe a- bi cycl o[ 2. 2. 2] oct ane X; PCT/GB2008/001647

(R) - 3- (1- Phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri di n- 2-

yl car banoyl net hyl ) - 1- azoni alyy cycl o[ 2. 2. 2] oct ane X;

(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) - 1- ( pyri di n- 4-

yl car banmoyl net hyl ) - 1- azoni abi cycl o[ 2. 2. 2] oct ane X;
T e AP b % E By
bidyeloj2 P lrepinaxecar bonyl oxy) -

Rt BBy i g Poa Db stiry by maymgthghehgzonis-
bié{tl@ﬁb._@i&%@@@c ar bonyl oxy) -

-azoni a- bi cycl o[ 2. 2. 2] oct ane X;
(RX- Ry Z3Flpgrorthenylcarbgmobd etttk d-41H-Hpbenpll-cxgipheptanggarbetiytox3)-1-

az%l'%c__ {Cgag&yi%tcg}{é 3( 1-azoni a- 30bicycl o[ 2. 2. 2] oct ane X;

RL[ 023 Mett fi-pRoHyi A antbryY)L 6 DR EoN IRt Sl dhe frak daoR Xy )- 1-
| -cycl ohezgé anecar bonyl oxy) -
azonipishielalZed-elpetans X; 2. 2] octane X; 6 (R)-

1 I -3 henyl - r
R PR P T 51 P B en 1 RAEBLARSRRA Ry -1
azdnR)-bidy¢loF2PheJoylane X¢| ohept anecar bonyl oxy) - 1- (pyri m di n-
(R)gi—%-%ﬁ%ﬁ%pg%)/llleqlg%?)yeltg);l]l—éja(%—%?ller? yqlcglglglhgfgtgrie%érzb]or?ﬁg)?yg € 1 —E)t(z’onia—
bickelbf22 FlddRhexphenyl car bamoy1) - met hyl ] - 3- ( 1- phenyl - cycl

ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane X;
(R¥R) L-phenyl-cycloheptanecarbonyloxy)-1-(pyridazin-4-ylcarbamoylmethyl)-1-azonia-

. 1- -Di fl - ph | b 1) - thl - 3- 1- oh | .
blcgﬁl%f%ﬁgbﬁc%ﬁggg{gogylegiy;:?rl_ anoy1l) - et hyl | - 3- (1- pheny

_ (R)alz—{)(fﬁLlﬂu&iog&f]ihﬁ{—&y%aﬁiaﬁfb@ﬁf}ﬁetxyl]-3-( 1-ghBhyl-cycloheptanecarbonyloxy)-
C

142-( 2, 3- ydr o- benzof ur an- 5-y1) - et hyl] - 3- (1- phenyl -
1-agenig ohé e lasimg Xexy) - 1-

(R)lg%lz—sﬂé.@l—@ilcq&fép%gca?b(g'rlyﬂ)g(ty?—rl]—%2—)&)yridin—3—yloxy)-ethyl]— 1-azonia-
bicyclo[2.2.2]octane X
(R)-1-[(6-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X;

(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1 -(o-tolylcarbamoyl-methyl)- 1 -azonia-
bicyclo[2.2.2]octane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(2-pyrazin-2-yl-ethyl)- 1-azonia-
bicyclo[2.2.2]octane X;
(5)-1-(3-Phenoxy-propyl)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-azonia-
bicyclo[2.2.2]octane X

(R)-1-{[2-(3-Fluoro-phenoxy)-ethylcarbamoyl]-methyl } -3-(1-phenyl-
cycloheptanecarbonyloxy)- 1-azonia-bicyclo{2.2.2]octane X .
(R)-1-[(3,5-Difluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)- 1 -
azonia-bicyclo[2.2.2]octane X;
(R)-1-[2-(4-methoxy-benzyloxy)-ethyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-1-azonia-
bicyclo[2.2.2]octane X; ‘
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(R) -
112- (4- Fl uor o- phenoxy) - et hyl] - 3- (1- phenyl - cycl ohept ane

W@ 2000a887bDXY) - 1- azoni abi cycl o] 2. 2. 2] oct ane X; PCT/GB2008/001647
(R) - 3- (1- phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri dazi n-
4-yl| car banmoyl net hyl ) - 1- azoni@abi cycl o[ 2. 2. 2] oct ane X;
15(R) -
1-[ (5- Fl uoro- pyri di n- 3-yl car banoyl) - net hy1] - 3- (1- pheny

(R)-19Y Preh&aR{isRe Qﬁﬁ?ggﬁw ?ﬁ%\‘l}/l‘ Wé:loheptfn%carbozxyloxy) 1-azonia-

1-azoni a-bicycl o
bicyplogh @ 2]eyariechiept anecar bonyl oxy) - 1

(R —i—ggﬁ/—%ﬂ%v& g%%ﬁ%@ra%ﬁgﬂ%ﬂyl]}%ﬁ) -phenyl-cycloheptanecarbonyloxy)-1-

azému)fb-ykv%tilylz1d}yarnbd¢n 2-yl car banoy1) - net hyl | - 3- (1- pheny
| - cycl ohept anecar bonyl oxy) -
(RO (Metbpi-pheany b garbonoyl pnethytl 2 blephényl-cycloheptanecarbonyloxy)-1-

I-c | ohept anecar bonyl o -1-(o-tolylcar
a”%E%BVW£%%52§ﬁ¥ oniagicyclo[Z 2y2]égzane(x d
(Rf- M334@m9&9ﬂwm9ypﬂogpsgt qﬂféayzmgfewh@maecarbbag@g)azhibma-

-1-azoni abi cycl o] 2 octane X; 2
bnmw%¢2 éﬁ@vaﬁropyl) 3- (1- phenyl - cycl ohept anecar bonyl o

®F e PR rheh L Rt S ok Slg P ahecabopyiony -1
azonid-dicgtlofplaemanyonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 21oct

X R) -
R TR - Evene birsyiieity I sppyhsyclbengnscatopylosHshgronia

biéj;lfé'[?ﬁ‘@ﬁc%%@@r bonyl oxy) - 1-
Oazoni a- bi cycl o[ 2. 2. 2] octane X; (R)-
(R332} {hemﬁtmgwyemmwbomyxﬁt IRi(6Jtri Baqrompthehpyridig-G- dearpamoyl)-

meiF FDORY b2 3 cv el ol 2. 2. 2] octane X, 7

(R)-(@cmwgyhamw %Mhﬂmﬁ)-ﬁrﬂeﬁ[}h}fﬁﬂ—pﬁéf@ﬁ-@?@@ﬁ@ﬁﬁl@@drb&fyloxy)-
Xy) - 1-azoni abi cycl o 2. 2. 2] oct ane X

1aZp(uz ey R dlectyiechy| car banoy1) - net hyl | - 3- (1- phenyl -

(R);Q?-'[8@&5%8&?&19‘%‘9’&%&&0}15-m%61‘}ﬂ'-31( 1%1‘?&691-9}&0}%;)&118&?9&810”)-
lI-azonia-bicyclo[2.2.2]octane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(p-tolylcarbamoyl-methyl)- 1 -azonia-
bicyclo[2.2.2]octane X
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(m-tolylcarbamoyl-methyl)- 1 -azonia-
bicyclo[2.2.2]octane X;
(R)-1-(Oxazol-2-ylcarbamoylmethyl)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-azonia-
bicyclo[2.2.2]octane X;

(R)-1-[(6-Methyl-pyridazin-3-ylcarbamoyl)-methyl]-3-(1-phenyl-
cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1-(pyrimidin-2-ylcarbamoylmethyl)- 1-azonia-
bicyclo[2.2.2]octane X;
(R)-1-[(5-Cyano-pyridin-2-ylcarbamoy!l)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X;

(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1-(pyrimidin-5-ylcarbamoylmethyl)-1-azonia-
bicyclo[2.2.2]octane X;



25

30

5(R) -
1-[ (Met hyl - phenyl - car banoyl) - net hy1] - 3- (1- phenyl - cycl o
whe@bagszear bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oet'BGB2068/001647
(R- 1
43- (4- Cyano- phenoxy) - propy1]8 3- (1- phenyl - cycl ohept anec
ar bonyl oxy) - 1- azoni abi cycl o[ 2. 2. 2] octane X; (R)- 1
-[(2,5-D fluoro-phenyl carbanoyl) -nmet hyl]-34 1

(R)- pm@ﬂﬂuoﬁyl@}brme—ﬂiy&mﬁﬁa%ﬁ@@)ﬂmhthymﬁ (11phenyl-cycloheptanecarbonyloxy)-
i oazoni a-bicycl o[ 2.2.2]octane X; (R S)

IMQB(MCWQQ%%WI%W) et hy1] - 3- (1- phenyl - cycl ohept an

PP SR PR PLOLS bSO oy

1- zrzonntﬂwyciqjy rzlzqmnarﬁ -Xl car banoyl) -

]-1-azoni a- bi cgcl o[ 2. 2. b%‘f{ft ane X; P
<R&31<t h%)tl 1yFlopsatangrabonyexarly 911?1%12%‘]0“3 Damipplesthyl)-1
azd)nl&)ﬂ(;tl%@l%??i Q]?)%faﬁf gonyl oxy) -

1-azoni a-bicyclo[ 2”2. 2] octane X; (R)-
(R)13{((-S’héityl@ydopgpta@carb@a)ydngaﬂb@lrﬁmt)nadmzhlyi}llcapb@mophm’nyyl) 1-

olh é ecar onyl oxy) -
i HPaEEs Rt 35 o aet ane.
(R)- B)(r%ér;lyﬂ%zgeu puﬁﬁé@alre&@%@nch gggx lﬁecy)cm%oﬁ%?la?%@g{a\?pyl}-1-

banoy!| -1-azoni abi cycl o 2] oct ane
aZQ!HEPh@Wlp[%% loghlép?(anecar bonyl oxy)- 1

(R)- 'K)Ll?l'g yfggr?r%r}@y% yéﬁatrbz%fn()r}/ ) gzethérﬂ)?) (1jphenyl-

cyclél@p&ih@l:arﬁex)&llmb-bmmhnﬁd)hw[l 233¢ctaeirenyl - cycl ohept ane
-1-azoni abi cy octane X; 25(R)- 1

REF LGN RY Ui arn b o Eoel) 570 e

Mbheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane X;
Cycycepo ng%atra%n c%lyg)onf olxy1 y1 Oa[lzom]%C %I cycl o[ 2. 2. 2] oct ane

(RY3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{2-[(pyridine-2-carbonyl)-amino]-ethyl }-1-
R -3- 1- | -c ept anecar bonyl oxy) 1- (pyrimdin-
az‘% %]P{% ‘8%?%3%@{‘%% ‘JI azoni abi cycl o[ 2. 2. 2] oct ane X;
(R)(—ﬁ t-Phenyl- cycloheptanecarbonyloxy -1-(3- plyrldm -4-yl Fropgl) 1-azonia-
ano i di n-2-yl carbanoyl) (1- phenyl -

blcdylé[%%lﬂcé?ﬁé ir bonyl oxy) -
R SR Bl YRt AR S5y e pg e
5-yl car banoyl met hyl ) - 1- azoni abl cycl o[ 2. 2. 2] oct ane X;
The compounds of formula (I), referred to above, and those of the present invention
comprise an anion X associated with the positive charge on the quaternary nitrogen atom.
The anion X may be any pharmaceutically acceptable anion of a mono or polyvalent (e.g.
bivalent) acid. In an embodiment of the invention X may be an anion of a mineral acid, for
example 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, napadisylate (naphthalene-
1,5-disulfonate) (e.g. a heminapadisylate), 2,5-dichlorobenzenesulphonate, 1-

hydroxynaphthalene-2-sulphonate or xinafoate (1-hydroxy-2-naphthoate).

According to the invention, there is also provided a compound selected from the group

consisting of:



8 (R -
1-[ (3-Fl uoro-pyridin-2-yl carbanoye- net hyl] - 3- (1- phenyl
WO zpeiisiept anecar bonyl oxy) - PCT/GB2008/001647
1-azoni a-bicycl o[ 2. 2. 2] octane X; (R) -
1-[ (3-Fl uoro-pyridin-4-yl carbanoyl) - met hyl ] - 3- (1- pheny
| - cycl ohept anecar bonyl oxy) -
1-azoni a-bicyclo[ 2. 2. 2]octane X; 5(R)-3-( 1
- Phenyl - cycl ohept anecar bonyl oxy) - 1- {
oyra2|ne 2- car bony1) - anino]-ethyl 1- 1 -

/1 Phenyl cycloheptanecarbonyloxy) 1-([1,2,4]thi

05/, thyI) 1-
- bi oct ane X;
n?l- heptanecarbonyloxy) 1-{

3- [(pyr;dlne 2- carbonyl) am no] - propyl } -1-

i oazonith- bi cyclo[ 2. 2. 2] actane X; (R) -

2- Met hyl - pyrim din-4-yl carbanmoyl) - met hyl ] - 3- (1- phe

oheptﬁﬂecarbonyloxy) 1-azoni a-bi cycl o[ 2. 2. 2] oct

(R)

Mt < H' LN n- 4-yl car banoyl) - met hy1] - 3- (1- phe
JEﬁgcalbo | oxy) - 1-azoni a- bi cycl o[ 2. 2. 2] oct

0 ¥z

5(R) 3 (1 Phenyl - cycl ohept anecar bonyl oxy) - 1- (2-[ (pyrid

i ne- 2- carbonyl) am no]~ethyl1- 1-

-bicyclo[2.2.2]octane X; and (R)-3-( 1

- cycl ahept anecar bonyl oxy) -

i n-4- gl-propyl) 1
yc#ﬁf octane X; wherein X represents a

a Iy\Egégptable anion of a nono or
£nt Yacrd. he conmpounds of fornmula (1),
referragd to above, and those of the present invention
conprise an anion X associated with the positive
charge—qn the quaternary nitrogen atom- The anion X
y phaXmaceutically acceptabl e anion of a nono
ahent (e.H qualent) acid. I'n an enbodi nent

iFnvent ybe an anion of a mneral acid,
25e®c | orlde, ) bromi de, iodide, sulfate,
nitrate ar phosphateﬂﬂor an anion of a-suitable
organi c #cid, for exanpl.e acetate, naleate, funarate,
citrate, oxal ate, succinate, tartrate,
AneSul phonate, p-tol uenesul phonat e,

| phonat e e, napadisylate
2 falengl.-5- stuImonate) (e.g. a

napudl t . 5pdi chl or obenzenesul phonate, 1-
Iene- ul phonat e or xinafoate
(1 hydro&y 2- naphthoate) 30

2

.
H
()] . N N\
N
(@) (@) S
i
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WO 2009/ 138707PCT/ GB2008/ 001647 10 ; and wherein X

represents a pharmaceutically acceptable anion of a
womng1sz7opol yval ent acid. 5 It will be under stroricBims/ o647

certain conpounds of the present invention may exi st

in solvated, for exanple hydrpated, as well as

unsol vated forns. It is to be understood that the

present invention enconpasses all such solvated forns.

Cer!.Ig conmpounds of the present invention may exi st

pners. Tautoners and m xtures thereof also form
ct of XL gthe present invention. The conpounds

e _pPe QH{W} on di splay benefici al
r mc¢eut{sal propertlies. For exanple, the conpounds
t he©j i®n di ¥ activity as antagonists of

nmuscaringc receptors, particularly nuscarinic M

receptor@. Mor eover, the;conpounds al so displ ay

| Sdesirabl e plasma protein binding properties. Plasma

bi ndi ng may be an advantageous property for

ds admd nistered via inhalation as it can | essen

<{pact /0 aﬂ§ S \tenic ef fect the conpound may

e onp?un of the invention have activity
igal s\._j#A particular as 20anticholinergic

agents including nuscarinic receptor (M, M, and M)

ant agonildts, in - and

Xy
o N
N
O O =N
H

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

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 the present

invention may exist as tautomers. Tautomers and mixtures thereof also form an aspect of

the present invention.

The compounds of the present invention display beneficial pharmaceutical properties. For
example, the compounds of the invention display activity as antagonists of muscarinic
receptors, particularly muscarinic Mj receptors. Moreover, the compounds also display
desirable plasma protein binding properties. Plasma protein binding may be an
advantageous property for compounds administered via inhalation as it can lessen the

impact of any systemic effect the compound may have.

The compounds of the invention have activity as pharmaceuticals, in particular as

anticholinergic agents including muscarinic receptor (M1, M2, and M3) antagonists, in
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WO 2009/ 138707PCT/ GB2008/ 001647 11 particul ar M
antagoni sts. D seases and conditions which nay be
wo zesi®doi t h t he conmpounds include: 1. respiFcEl/GBI08/001647
tract: obstructive diseases of the airways including:
ast hma, including bronchial,jjallergic, intrinsic,
extrinsic, exercise-induced, drug-induced (including
aspirin and NSAI D-i nduced) and dust-induced asthma,
palRRubhr MY S8 dals RN DiRASks RRY SbrifiedHs vHich @by BE treated with the
severities, and other causes of airway
COh@p@KBn@§p®h3|veness chroni c obstructive pul nonary

L CBEPRETT e Bhuteirs pecesdanfEunte SpgRERF as il Btfuaing

brénehial, GlIbigh, dftifisic, BRtrfiRicletrdse-indtdBR dsglidd\iedielcluding aspirin
rel ated di seases; hypersen5|t|V|ty pneunoni tis; |ung

ang N$AdBHgduged ;- angcdusiyindigask asgmd, bothi lb‘ietiﬁi“ﬁgt and\nstsistent gnd of all
se\per tlg%%ggibﬁlef céu@% e&fsa'illv&;ablefll Pgrn r%%glvgl’?es g;p Q§ bt%tructlve pulmonary
conpl’i cating anti - neop astrc ronic

diseideg COPD); bﬂoﬁahusj lifdudihp Brfetibosaki @@ﬁhoplsllle bgpnchidisj esnphysema;
and. ot her fun i nfections; conplications of |ung

brenchiceigpigyats PFOSléa“s"E‘iﬂqusiscf agmer ' g ﬁ%f‘?‘%‘e‘?jfi‘%ﬁs%r s
By PRCARIRE B RepSfnd M REBRADMET IR s
idiopailyk iztesoGalgnednonibd) fibrdsiscoonepd ioatyn geamdi- Iw@ptaemcouhyrapy and

cond |ons of ir s, and 15jatro c Lcou
ehBi e cpr i Pafel R and AR Ry R A GnEe? ections
cofBHtRRATOL RAR trafpthnYADAMPIsBlitichinBithlofiboR€ HRBMAEAR of @dung
seasonal alleérgic rhinitis including rhinitis nervosa
vaycmipjure eand ppimorgsuhypeoieppos iastituag ve ectivity ancladinggeatppnt of
chllogS pcl%rglél? 955‘69 gteﬁ Q&ﬂw)ﬁflg V!’xgbog?%jd EPIC?O & cgﬁlc(l:lgérilrgsn(}afghe alrways and

iatfdgBeic lddlllglg aSARS)d étirdnia dieinioi iiideding fhiniki® ﬂ&dﬁ:ﬁdlentesanhﬁd
arthritides assocjated with or .includin

VaERQIeNnS; prenpiat %@éF?ﬁ?P%‘sﬁ@rg“bH’t‘thﬁmcﬁQ%ﬂ thiftis nervosa (hay

fevePl 95’5‘3?‘3&15;?1(%15 fQlte @Pfﬁmegmorﬁgglgﬁﬂgttﬁé cd?llnﬂoﬁjyélgl ﬁﬁ'lﬁ‘fectlon due
Cervi ca 'unbar spondylitis  ow back and neck

to papingtonytseroemitabyigusa mflwenza, soramayii8t |(1|nt:1'ugm@|580e&5‘s)@nd adenovirus;

ronegative on oart hropat hies i.nclu
2. SRS Gk S pTRGY Pl GRRL P Eouphg o EpEhrisisigstepgrposs,
boﬂ;rﬁrhﬁary lafid setendbR¢ltd, Fer xainpR, Eshg R thay &ﬁbﬁ@ﬂt &&tvical and lumbar
septic arthritis and ot her infection-related

spefidy Hop anthiave bagkcind maek prisigherpaioid prthrifis and, Biakl’s ¢issases
. S _
oL o B R A ARERRES o Sn YA R0 i

readgtied srtlgnistand aaditferemipyed ophmiaphe@pathgeppsd hntlmnsdms edre mfectlon—
cal cium apatite, related tegﬂgrcél bur sal

re@gﬁ girhenathiessand hone Aisprdessmelgs éﬁ%lncmf}gﬁwtsaﬁ@ease and

Poﬁ@éf‘% ngédrbfm@! &Qfe%d%h?dﬁr@&?&?l»méé(c%h%%&v1§§in‘éfu@§1‘g§;rﬁ@ gout
[Tmted scleroderma; systéem c | upus’ erythematosus,

calmuxre;jyroplumpmtc d@otsntms wieseaies arais@)ciamdpatrdirélfited emtdpmtbocsal and

con ive tis ease |ana tor
SR AU R P e 055 L ESPATY SOy BUR JYSren & Syifome;
syﬁé}hhé@ieﬁisfk dnl SiARdI seRrode NS Riy$t€mAY Ihpid drithemB©busd inthekd

i di opat hi c inflammator arthritides of whatever j oi nt
comfiestiye tissu¢ diseaspornddid emt@@tedye‘ﬁmwﬁﬁ% tissgp diseaseirblaingatory

myoﬁé‘i%t?a i"hcgucidfl% éerﬁln)l’og t{% ?nlpdtpoqym)f%ﬁl( ay gé@maw | % I ggl?itlcaljzuvemle

arthhitid BicBdingUsSpaiRdnRaRmaRey YatirftRles bf Whave@@géint distribution and
m croscopi c polyarteritis, and vasculitides associated
asspciated\syndiomiehfaad rhematis fever arhiss $Ystemiq compligations vasculitides
cryogl obulins, and paraproteins; |-ow back pain;
Fam | ial Mediterranean fever, Mickle-Wlls syndrone,
and Fam lial H bernian Fever, Kikuchi 5disease;
drug-i nduced arthal gi as, tendonititides, and
nmyopat hi es; 3. pain and connective tissue renodelling
of nusculoskeletal dlsorders due to |nJury [for

o o I T T T S o
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10ost eoporosi s, Paget's di sease or osteonecrosis),

pol ychondritits, scleroderma, m xed connective tissue
wa@le@onsksn] spondyl oart hropat hi es or peri odont aPCTHGBe@S8®01647

(such as periodontitis); 4. skin: psoriasis, atopic

dermatitis, contact dermatitl2s or other eczematous

der mat oses, and del ayed-type hypersensitivity

reacti ons; phyto- and photodermatitis; seborrhoeic
inchilhey St deusarteﬂ@sr makayiabi®s BRERBL ChegBtiausd y@ifnd) paRtSeritis

| i chen scl erosus et atrophica, pyodernma gangrenosum
nodglgp.rmisggseepiel polyaserdisdand yasenlisidgs dsorivted wath ahifecson,
hy;%%%ﬁ%égﬁkgeacﬁgﬂsgﬁl{ lol)éﬂélsn% W )ﬁa?a%?otelk{ élh%lg)rabl?mm Famlhal

Medsirateah ifdvied MudllOPatls ayralreaé and Iﬁhﬁ’haﬂ afibenian %bﬁnmmi
_Smeet's‘ﬁ%wdrone Weber - Chri stian syndrone, erythena
disgasey drpgripgiced arthalging, r[egldowetlﬁesb Ry ORAEhigs d

3. ﬁhiaﬂp%g;ujze\éﬁv 3&9@%0‘&9 lt'n% #éu%} Qyﬁi H%%% 'to in éury [for

anoma Skin cancer a r ysp astic |esion
exaﬁh’plkgspaﬂdunﬁdy Jcirstised e srthnndésl(dmegampbeertjetdnalgld@mhptls ons;

: ble har|t| ctivit cl.ud
oot SN 1oL AT A roRRTa- G s ifaes Gheh & ibpyeretal dis
deREBLibPbr @H‘E)o%&n@[ﬂuﬁfr JMH@detgbn%ratﬁﬂl‘? rdndkdrh@dellin ng disease (such as
aut ol mmune; degenerative or |nflannatory di sorders

ostedpoeests, Rggett'h discaseion aste@mhtdsab potyickonduitits d¢lprpderma, mixed
Coqﬂﬁgﬁfﬁ%ﬂf @F?rg Spq:ﬂax ggﬁthrogehtgl%% §P Peé‘lo%l Ptal clhgéa%g Esuch as

perfBhfi@)nt estinal tract: glossitis, gingivitis,
periodontitis; oesophagitis, including reflux;
4. e mopHaTs. atogiscdermatitin eontadt dermpsisis OF thekgegemaiophdergatoses,

and%e%%%ﬁ ei?/%é:ﬁyrﬁe}éeﬁsdlﬂgl fégétﬂ)‘ﬂs gdh %g&l éﬁotﬁ@érfntahﬁs selzﬁrrhoelc

ruritis -ani ease, Ifrri
derhxawak deymatitorierpegifictnfiQ dndhetqblatusdhcaieh sclgiosss aettairophingpyoderma

have eff cts re on1the ut for exanpl e .
BT RESk R MRy ol o und ato 45, PSRRI ERS, Rpmphigoid,

eplagrﬁfi)tl)bsﬁé l§1110‘s£1 @rﬁ@'rlﬁ,gan%iﬂeeérﬂm%uhﬁh&o Rxlid &y@Rha¥icuheous
brosis and cirrhosis of the Iiver; cholecystltls

eospmpbrl@a,talcppegla dyeatd r@é@p@t@mbaldms@,rﬁvteet s sgndgome, Weber-Christian
syn%eor}net: %u rthgr%zri rult%r}grqn CElllﬁltlS nl%tH gnf %lve QLC? Bgl]i r{f!:(tqlveand

one

paﬂnﬁtﬁﬂhﬂd k:tmgnamstlﬁnpmﬂnashnmmnelaﬁm& skis tzartdeﬁhr)d afatdylsplastic
and Hunner's ul cer; acute and chronic urethritis,

lesﬁﬂ%ﬁf‘é& induged disorderanalyding fxwiiug PRIPYOBN A sal pi ngi ti s:
] i
d&sy'un |agilrt11E ((%o{lﬁlgt}fw g 1§cr=§d1?%§r§?\2‘§al a%H%H rﬁler%lc conjunctivitis;

iritisejlr&ctﬁcbrmnd pastatier wediscthropoidisf auitdnum_mrg, dég@nenemmpd e,
TR TN TN AT

ptﬁﬁalﬁi“t‘is@ @ér@oﬂbﬁg,tmfégﬁcﬁﬂﬁn&&lﬁﬁg diirﬁ(?@éi%;al, 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, rhinitis or

eczema);

7. abdominal: hepatitis, including autoimmune, alcoholic and viral; fibrosis and cirrhosis

of the liver; cholecystitis; pancreatitis, both acute and chronic;
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10. CNS: Al zheiner's di sease and ot her denenting
di sorders including CID and nvCID; anyl oi dosi s;
wonov/igszer scl erosi s and ot her denyelinating syrcyGBE®$/001647
cerebral toatherosclerosis and vasculitis; tenpora
arteritis; myasthenia gravist3 acute and chronic pain
(acute, intermttent or persistent, whether of centra
or peripheral origin) including visceral pain,
8. headlashRaryTheshaiti anllﬁdlh%ﬁﬁférﬁtﬁial Bl gleh@hacnephdifd; G8phrotic
facial pain, joint and bone pain, pain arising from
Syfl,(hiﬁ@@rc}’étﬁféﬁ lpeﬂnémguaﬁwta@n@ﬁhronedrrmsattml)ccyefamw@ eregleer;
act%tggééjo%{r % qke?lpr%g ?rosgtglgi%, gdé@)grtnhg 00 ?H& trs" a%&%gﬁ)?ncgllt?st %91v0—

vagdibjvies Peyh@tietk dizessepersetily gy sfoneiongboth atalomngi fefnale);
mal i gnant, i nfectious or autoi mmune Processes,

9. offhesraiigiectiomashée anfchapnie fo)lawing. dor rample, Héwéﬁnf?gwn of
t
klcfgi@ gfggg lR/g %@/ 'E)Bhéj rlﬁ‘%vuéﬁlﬁ?ﬁg?bég%' ﬁ?@ﬁ&vmé@moﬁq{én&usmn, or
cmbhmqnhbvgﬁmnﬁmndmapurpura eosi nophilic fasciitis,

r ndr.one, hosphol i pi d s
10 RE! Al e s e rEne Srga8y Mo faAgamCID;
am§RARRRE Multi ngdléigm SnPGHE debs)elilAHRS yRGbIeS; ec@exsral
syndrone ( , leprosy, SeZary syndrone
athpexselnr@elplaa@wseuew dmmel artemas neasthicnin gsaviy; aﬁute and chronic pain
(acgge lélufiol'glt(l:tteglrﬁ O bet %eéﬁlstgg &II%{: hglgo n%egté o(rﬁ%?rall% erdt! OﬁligF g ﬁﬁlfg (grrl%/wsceral
pai@igbadathe; ipnine tﬁ@d’rﬁh@mﬂﬂglhlzﬁﬁpxtﬂﬁdﬂﬂlpﬁﬁl JoiRGal @bae pain,
sarcoid; ischaem c reperfusion I njuries; endocarditis,
Pai{ @Figige foMscangeichng Gyt NYasiofs NERPRYhicHRE @S dicluding
[J i |
dlaS%(t?é'P!)se(‘ h%ﬁ)‘eg& pdg?ll-ﬁ)ﬁ/e?s\é gtgéi lﬁé‘!‘r?ﬁﬁ?“ﬁ% nﬁgrrogﬁ"&é%Q;l?,tchlgtﬁa and
pempimmirbenvoss syisteal coonplgadeespingdlignadiy mfﬂcuemssorandnmmune
| i cations of varicose veins; 14. oncol ogy:
p“F?% ‘ment of common cancers including prostate,
11.bb@asiuto-iHMEne MYPAAdle d%@ﬁ@%ﬁ@lﬁﬂing HRRWR 0’8 Bl r6i@ltRNGraves’
stomach, skin and brain tunors and malignancies
dlsaafSﬁe%@dlﬁgx § tiecapo skabeies meshli (. ridiopathisghiopwor yorasar puspura,
er at | S Hodgkin' s
eos%g)hhwﬁ)%g d%&lyﬁér fg?l Sl)% ro‘?ﬁ/e B&};\B%lb L@%ﬁgld%ﬁreldréﬁgven tion

12.a0tlet disatiere Mithain mmraﬁnhajry or @hrReRsezidd dompoidat; including
recurrences,_ and paraneopl astic syndrones; and, 15.

acqyied ppmppedeficeacy tsyraﬂe?meeam)a@pmsge%eeéry sypdrome; and

pmg Q@&&%;gngﬁgtro enteritis, mastocytosis, Crohn's
| sease, nIceraflve colitis, mcroscopic colitis,

13.i oddtoenmidlmandthero$dlerpss, affepulmgaﬁhb eotvoweyl and ipsopltbeal circulation;

irrj.tabl e baowel ndrome, non-i nfl ammat di arr hea
pericitS Re I (T BE O Ry Bmary Ggioiny bt i biine
myb&ﬁ'dﬁ}liarccﬁ’d gsohaém&rré;béiﬁjsxdnhhf&k&i -endtdrdBG ©8Rulitis, and aortitis

Accordlngly, the present invention furt her prOV|des a

b@mgoufmtltﬁ (forrxappésseinbilitioyensdubideso disotdersaif wltreproxignal and
per;p%eral tvelg% 1n%[udl1’|nsgcep r]at § heraatm/o ors]lsa{r]l(c)ltugmﬁ di%%[? 9&?1%1] (’ghrom%osm and

corpleS6bts dMMEBdse @BinsAS her e| nbef ore def ined, in the

manuf acture of a nedi cament for use in therapy
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
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151 n the context of the present specification, the
term"therapy" also includes "prophyl axi s" unl ess

wo bawassaoe specific indications to the contrarpcT/éBeoos/ 001647
ternms "therapeutic" and "therapeutically” should be
construed accordingly. A furtdher aspect of the
i nvention provides a nethod of treating a di sease
state in a mammal 20suffering from or at risk of,

Ho8akidl’ snd9s SHodMRirCl yePphBib Sipsluahigithd Hic@értidd ah@ tdatment of
mammal in need of such treatnent a therapeutically

meggstatie tdispaseaang livmowtreeurico pgsormbpasanepplasts Badrpmes; and,

15I géz/ potzhtgﬂina??ragtebgél&g% s%gs% r%f tns gOSl?oqlegasWo e%?etrllttls

malst@\lﬁbﬁﬂs QCrohA'S dﬁb%ﬁs%t ﬂlb@ﬁ@ﬁ@cdlﬁﬂ aﬁldﬁ@doplﬁ @olifiy, @aleten@inant colitis,
chroni c obstructive pul nonary di sease (COPD) (such as
irrifabjebyydd idiordessapbl e%ﬁ@elpﬁyeér@me nwvaﬂanwt%qwéarrhea food-
|
relfEPHCHER: SARATROY B R RORAREkuc, BER bty s and
eczenasent invention also provides the use of a conpound
of the present invention, as hereinbefore defined, in
the treatnment of chronic obstructive pul nonary di sease
Act&HRRly, Q%Qseﬂ?m‘véﬁtﬁ)\ﬁ%ﬁh&lﬁo@@: Q) conﬁ)mﬁd Bf ﬁé%‘ﬂésent invention,
invention also provides the use of a conpound of the
as hareiobeford defmnd.ifonyseas theeapyi nbef ore defined, in t he
treatnment of asthnma. The present invention al so
provi des the use of a conpound of the present

In addvigdtabpde, URSinbEtidh Pesfi@sehéledel oTadormpduidef e prekéf inedtion,
of a nedicanent for use in the treatnment of ochronic

as kypeinpeferd dedingdil indheapynudacius o a mredppmentis Hseaig therapy.
irreversible COPD). The present invention also
provi des the use of a conpound of the present

'In thaemtekwof, thaprekbeat qbentfeﬁmne tideterm étherapy” alke inchnla$ guoopindaxis”

of medi ca use in the treatnent of asthpga. 15
unigis PP BT VRGO RUBE FERTaSY ob PeEETS, RErRGHCoRid
"thEJasaItchQy‘CslTﬁ)Ql@l'B‘e c%ﬁs?hfelel%&éd%@m@l&' monary di sease ( COPD)

(such as”irreversible COPD), I'n a warm bl ooded aninal,

such as man, which conprises adn1n|ster|ng to a mama

A fluﬂher a%ﬁeé:? ecilr;]vetn 181? é m?fn(fes %n de(%ttl'e\égﬁg gnaggé)segrateain a mammal

nven |On el nperore
sufﬂﬁfnlgrfﬁﬂn OI’ZIOI'ISk of sald disease, which comprises administering to a mammal in

need of such treatment a therapeutically effective amount of a compound of the present

invention, as hereinbefore defined.

The present invention also provides a compound of the present invention, as hereinbefore
defined, for treating chronic obstructive pulmonary disease (COPD) (such as irreversible

COPD).

The present invention also provides a compound of the present invention, as hereinbefore

defined, for treating asthma.
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The present invention further provides a nethod of
treating asthma in a warm bl ooded ani mal, such as nan,
wovkioohssgzonpri ses admini stering to a manmal i n PeRdBG08/001647
such treatnent an effective anmount of a conpound of
the present invention, as herginbefore defined. '")5 In
order to use a conpound of the invention for the
therapeutic treatnent of a warm bl ooded ani nal, such
Th@Prd¥Biitinvedtien AREHESVi@Rlthd Sse¥PaEBhpYul PETHE ﬁfe@éﬁt ifVention, as
accordance with standard pharmaceutical practice as a
heygkrdoefrae definiedain tbe trpagient efrchr@Tlestroétorecpul moramy disease (COPD)
pect th i nvention provides a pharnmaceutica
(“%gﬁﬁ8§WFP§ﬂgkﬁgﬁﬂconpr|ses a conmpound of the invention
as hereinbefore defined and a pharmaceutically
accept abl e adj uvant, diluent or carrier. In a further
The gpesent inveatip akse provides (0ws/of 387 UPPET] ERIODBSBO IHATIAE as
nele RHERYL B0k RO SRR ESAp0r the preparation of
Fi%ses m xi ng active
|ngred|ent Mﬁth a pharnaceutlcally accept abl e
adj uvant, diluent or _carrier. Dependi ng on the node of
Thaafﬁsmtgweatl%ﬁlso Pﬁaliﬂﬁéb%%@uﬁuce@po ¢ Pressmt {fvention, as
R L b e e S R S
chi@nit®bsoucidetyplsercny dsedse §@OBD] utly abhedmersible @OPDY e
i ngredient, all percentages by wei ght being based on
total conposition. The pharmaceutical conpositions of

Thé Blre?iedt nM!%ﬂhbeHlsH@Vox}‘P&s MS@@E%&QN[{H o‘ﬁtﬁ@fi‘x@&&t HRehEdn, as
for the disease condition that it desired to treat,

herembetoxadgiined bip thopiagafectomaft ragiwame@t favais¢ umige dmaiment of
irways or to the skin), oral, rectal or parentera

Adni ni stration. For these pur poses the conpounds of

this invention may be fornulated by nmeans knomn in the

art into the formof, for exanp aer osol s,
The, raent 196N Q{rﬂ@hgrowd&bPé@eéhodcoi;s@a*i%c IQRiF abfstmctwe pulmonary

dlsQé%WQb?D A l(‘;l% %evgs% @@Qﬁ’lﬂr in% \kf%(m?‘ Bﬂdd&%fe me such as man,

suspen5|ons, enul si ons, di spersi powder s,
whinhlpqoumirilsweicmsmsmrmgmemnsa,mrnarlemn@:d ersoqutrwumemaeraffeetlve amount

or TGS BRI SRgh 5P o

i nvention is one suitable for oral admnistration in
unit dosage form for exanple a tablet or capsule,
Thevaregent émientehBIrist pro¥ifies a maghasf tregting asgung ipga warm-blooded

amhﬁg, %H %%an, v&guch comprises administering to a mammal in need of such

ast

treatment an effective amount of a compound of the present invention, as hereinbefore

defined.

In order to use a compound of the invention for the therapeutic treatment of a warm-
blooded animal, such as man, said ingredient is 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



10

30

In anot her aspect a pharnmaceutical conposition of the
invention is one suitable for intravenous,
wobguisagreous or i ntramuscul ar injection. Eache@B&BE0S/001647
may receive, for exanple, an intravenous, subcutaneous
or intranuscul ar dose of O0.Ofgrgke to 100ngke of the
conpound, for exanple in the range of 0.1lngke to
20mgkg-1 of this invention, the conposition being
im?eg ﬁ}vﬁfegq ilocfg% for Eﬂeﬁé)a fonquald-EBFh bALSRVER mprises
aneous Pand i nt rarugcu ose nay e gi ven by
mimrastmsf ingred@ntiith pdaatrhamutldallly acceptablesddyutani diluent or carrier.

.avenaqus dos \Y; contln ous i nf usi
Deggading op e Beregt 1 S ob ppeghticaspmnetisAcvill or
exARpRI é’cﬁnﬁhs@ #dnY0.05 @é 9@%6«6@@%@1@ w& gaepgu@x L§BbRI 005 to 80%w,
equi valent to the daily parenteral dose

foroappd froro®). Weto 1§ %Zerd siveh ast feora @ 1D toS0%ow, |qﬁestlvy@engrdd\tyn13@ll
ounds, qf on _when treating
peitguRrInars 2 einz st LR SOmARG oL obs r ot ve
pul nonary di sease (COPD) or asthma. Wien adm ni stered
by inhal ati on the conpounds of the present invention
Thephanyeaceuficdl ednpasitione pf,/thaﬁ inyysies may herpdmigisieepdge stapdprd

g

magl)ﬁ%r%t ﬁ‘?dhs]eage coggglo{lg%é t 1Js Igl%stlr%aig tr{aét ffégxgmggglg }3)4 ? cﬁléfg(such as
to {hegung5artd¢l)r55@lajy$ 05 toghd sklﬂpotall,gﬁctﬂ drq;aﬁ:(ﬂtqralgtdnﬁuttmtﬂﬁ For

to 10 jig, ;10 to 50 jig, to
thﬁS? gurpsﬁesme tonElnfs of (BF BTioR rri%{d)ﬁé’alir@ﬂete 8}‘1 Tigans kiown in the
art%ﬂf%qgé fSRRLof! °tfor E{Lﬁn 18\ RIsbRMNdry #EWd@r foPmBRAY¥hd ?a@le@s capsules,

phar maceut i cal 03|t|on conprising a conpound of

sympg pomlent gnanulas anms nbeil psautgeision euﬁpensnoras@xpm)mmnons

dlSBFI‘S@é? P(?Vé CIFSa \%ﬁp&%l %)I‘Iée%? J&li{lﬁgﬁng Eeta%glr(?ro %’r %rllé lIl_]CCtZHD?C aqueous
(naﬂﬁk@h@&ﬁaﬁg@ﬁmnﬂ&gn adm ni stered by inhal ati on,
net er ed dose inhal er devices may be used to adn1n|ster
the active ingredient, dispersed in a suitable
I nts
A SR ph ARkl bdrio @l drtl s B 1B s bk Bf
admiradirdtios iimgniadeages forByfdrakhmpleraaplebd carvapsullen evhirdecontains
h carbon gdglorofluorocarbon and hydr of | uor oal kane
a@é lﬁﬁﬁﬁﬁ PEHY B850 opel | ant's, " or ni xtures of
any such propel l ants. Preferred propellants are P 134a
and P227, each of which may be used alone or in
In gaothdreapdcom pmrtmcmthelrcogrmpiéﬂon @hthe inveition isenefsatabiafor
i tand/ o o% tr s | g C l ctl $&d aa'b %ent DAy eegf%/e(%n
B Pt er Al sy 8 1“lff’{“8r°ﬁ 1 fﬂdﬂlﬁy Al §6 ApeYeds Wi th
ex&hpld] dnhiatthvedosd)istiRfat@edd ansttahiusconRi 8bde)of e;dxmfgkgém 100mgkg’*
either as a unit-dose or nulti-dose, fornul ations.

of fswaePoppth Aprepgmpteyintiee 8gioh @ Laghs niosi0spgkenof Hus Wér%/tlon the
conlnﬁggx&% &QB% Cﬂ'l‘lllq)l%?elg({ 1 't(p4 gﬁﬁpg&a&dyo r'l"h\é"utntpav@noqs subcutaneogs and

ar naceut y accepta arrrer inthe l'ater ca
intﬂanﬁd%emlaaﬁosa niayrbel gyvelnﬂjjn neahe df pbohbsiinjocticns Adrercticelyelk
. Mmxture, The dry %der L nhal er. may be singﬁe dose Rr
intravenous dose may be glven y continuous infusion over a peri f time. A ternatively
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
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mul ti-dose and may utilise a dry powder or a

powder - cont ai ni ng capsul e. Metered dose inhaler,
wozlogiissser and dry powder inhal er devices are REI/GB2008/001647

known and a variety of such devices are avail able. 30

18 invention, is adm nisterel concurrently or

sequentially or as a conbined preparation with another

t herapeutic agent or agents, for the treatnent of one

coxﬂﬁod‘ﬂ@l& of Be ihVetioR Mdhieh r@Mteng resdiRcbry AlsBadeakidhCdd|cBfonid dWstructive
e treatment of the inflammtory di seases such as

pulmseryidsease EEPPRY erpsthaya. Weanradonigtesadityriphalation the compounds of
the Es%ﬂtall}lkfa{dotnl y @éﬁé@ﬁ% e&ldefy aq %gl;l [He ran eh&orréxgm le 0.1 to
structive pu nonary |sea F § ha

500 pg,|canTees ooy, DPWRA0 (g, DERGES0 (i) ©. 1068 P0qiNds t@flotuiges to 10 pug, Sto
i nvention may be conbined with agents |isted bel ow

50 pgNo - 41 kg, a0 ebito 2O e aheallots: 18deAD sig( HetoetOhag t@to 30 g,
Al Ds) i ncl.udin on-sel ective cycl o-oxygenase COX-1
Or“§ -%gPﬂ%WBFygggpﬂHether appl i ed topically or
system cally (such as piroxi cam diclofenac, propionic
aci ds such as naproxen, fl urbiprofen, fenoprofen,
In dre¢rolprdaient cfnlk invergronf thare it preedel espheusdceascaredmpasitian
aci.d, indonethaci sul i nda azapro one, o :
corfiisttet SHBEOUI itingensio)ian e Tibatore Befined inasrasiagigupyich o
phatfad&ichll Piccep@bRGH{juvent LGN & daRfdrbwhiRh $s fobmeMAtedor inhaled
mel oxi cam cel ecoxi rof ecoxi b, val decoxi b,
admigisgiabexi b, pareCOX|b and etoricoxib);
cycl o-oxygenase inhibiting nitric oxide donors
(CLNODs); glucocorticosteroids (whether adm ni stered

Wheyt atlojnistated btynalhalatldmt mearasicddsainhalen dedvenoasshe @ed to administer
i ntra- artlcular tes%gﬁnethotrexate | efl unom d

theglayeoingrediest SEpeRed Ingd patapleinrpRetipRiand awfa%wlw%ﬁgditional

exPiBRE sRA RRNSI, s&’t"fac@d’n@é 1RGP BFQ%lﬁglhg Qgents Suitable propellants
anal gesics; diacerein; Intra-articular her api es

inchde hydrocirpan, thmroﬂucagmﬂbcwezmd\wdmfb@roaéme g rheptaﬁlmaltoalkane)
suppl enent s suc coS The, pres i i 0
prog¢tbfis” BE PYftuR PEARY uith pERARE et itSe Pisielihs i ¥3ha i p227.
eacBfof ihecH MYEBE LA Al @ MeEonbihitich Witk Qﬁlbﬂﬁropélla@ﬁ@imﬁir
or antagoni st of cytokine function, (includin

surfastagbafdéon e e xgipicntsn Nebalisrd ﬂ@@P@ﬁ&PF‘PSWS@atHW\f&V@Y, solutions
magﬁﬁﬁ b@%nﬁ?&’éh al Rk gr &fth&ﬁ% s§%? gﬁ%ﬂi& térp&}wyﬁgﬁ\ggmt, either as a

et'a- nterferons; insu
umgdo:smtdn rfﬁLﬂﬂ{dD)Be fcymelaho(nsl G--1);

Dry powder inhalers may be used to administer the active ingredient, alone or in
combination with a pharmaceutically acceptable carrier, in the later case either as a finely
divided powder or as an ordered mixture. The dry powder inhaler may be single dose or

multi-dose and may utilise a dry powder or a powder-containing capsule.

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
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interleukins (IL) including IL 1 to 17, and
i nterl eukin antagoni sts or inhibitors such as
w@p@kiigg7ar tunour necrosis factor al pha ( TNF- XPCT/GB2008/001647
i nhibitors such as anti-TNF nonocl onal anti bodies (for
exanpl e i nfliximab; adalinuntd, and CDP-870) and TNF
recept or 30ant agoni sts including i munogl obul i n
nol ecul es (such as etanercept) and | ow nol ecul ar -
inveatightis agRiistersdl€dhcafemBNEIEYiiantibily6r as al@mbincddstbpdr@ibn with
the invention relates to a conbination of a conpound
angfher therapeifis e reraRes. dontha beatasal ofzaneiop spye phihg sprdigons
lwédLynphocytes (such as CD20 (rituximb), MRA-alL16R
and T-Lynphocytes, CTLA4-1g, HuMax 11-15). 5The
present invention still further relates to the
conbi nation of a coqpound of the jnvention with a
In pytigrlat ber the teMEeBkoliibe pdlaapRatoryrdissates spchsasdRutapt gstricted to)

AR oA g T o B T g T g aponary
dis€ase (C@rﬁD)ypsorlmahd iff@RAatoNERE] dSXERAtha ndmﬁmii% of fher
. the C—X—g & and CXSERl %or the CGX3-C famly. 10
InveRROnMaY ﬁf’O"i“ U‘é Pideenfs fifled belaPat es to the
conmbi nation of a conpound of the invention with an
inhibitor of matrix netall oprotease (MWs), i.e., the
Noytat@n@hy@ith@ﬂamhemm Iag@rgeﬁ@s@@fteah@ﬁﬂﬁe) igeludingmageslective

eci.al | enase- 1 .
cydtipTyena S PAILAERRCS Ty RRRE Bty ke REEAES B Apstemipanty
(sueh bOPROMBAM, dicloPYR:, Propidlic atilOsmRhS nfprdxdoyMBrbifhbfenafoprofen,

stronel ysin-3 (MW-11) and MW-9 and MWP-12, includin
ketag@ﬁ@rsar@uéhpragend@aw@? b pyed asTReferanEG agid, indmeihacim sulindac,
I |
sabnagald RYAZOIONE BLfss bboliE0NE TLIAR Btn & RBIRS!Btketive
COxH2iibhiboors (Sichiap meyaxecans ecleborit)rofendiib \tadxteconb5h1marocoxib,

201 i enase activating protein (FLAP).anfagoni )
paioriB 280 EOTFabl hyCIABFBRINE L BRC B eaPRCINODs):
glﬁ@@h&cs?e?&ﬁ@ (whRQtalmBm dled b%’ toplcal oral mtramuscular intravenous, or

N- (5-substi t ut ed) -t hi ophene | sul f onam de;
intpa-gtighlag wpteshy maylp(pmmgl hﬁgn(gz@géydr@(ychloroqume d- penlclllamme
au%ﬁ{)rglga% &Eg@%ﬁ%ﬁ%g}l% O?gl O%Mé)gﬂgﬁtlégg%%a e%% éﬂ(égc%reug rlﬁtra articular
theZapiasasnom a@hjidn&bﬁln&cmcnmwmkssmmmldnam@p&ix&msasuch as

2- cyanoqui nol i ne conmpound such as L-746,530; or an
gluss§dMiB-e or qui nol i ne conpound such as MK-591, MK- 886,

and BAY x 1005. The present invention further rel ates

to the conbination of a conpound of the invention and
The presepoantiams@g bmibst relaes fogbkaimbipaies of la'E))nEébund_G’fcm';

. LTD4, and LTE4 sel ected fromthe group_.con of . .
i EABOIERGERI D f GYISKITG O dEHr AT B G4 SR (i ion. (including
ag&RIMAKAGE: UG oGRS g fdE LPARIEys NERZOMBIARCREST tRUISDC8System)

ont azol ast ; benzenecarbOX|n1dan1des such as
including alpha-, beta- and gamma-interferons; insulin-like growth factor type I (IGF-1);

interleukins (IL) including IL1 to 17, and interleukin antagonists or inhibitors such as
anakinra; 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.
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Bl I L 284/ 260; and conpounds such as zafirl ukast,

abl ukast, nontel ukast, pranlukast, verlukast (M-679),
WRB0d/288207, Ro- 245913, iral ukast (CGP 45715A), mIwGBAYS/01647

7195. 20 The present invention still further rel ates

to the conbination of a conpiwund of the invention and

a phosphodi esterase (PDE) inhibitor such as a

nmet hyl xant hani ne i ncl udi ng t heophylline and

In addifiePimy ihvengon flH& 18 Gldowifdibn iof @ eompoEnd offthdink&ition with a
i ncluding a PDE4 5inhibitor an inhibitor of the
mqneelpal pnpepargsting B-Lywmphocyiss (soeh pDED20 tHigxismabd dRA-alLI6R

e BN FDE | (oPh PEEB20 e
e L R A 2 e ne type 1

receptor antagoni st such as cetirizine, |oratadine,
desl or at adi_ne, _fexof enadi ne, acrivastine, terfenadine,

The present JRyeationstd] Ruthpiiglatesdg dheagoaaiinaiion of a compound of the
invgthg 1 eri@fherﬂbtﬁlﬁ%FSf C ﬁl%ﬁﬁte;}@@e{pﬂﬁ’furﬁ%(ﬁ%h isﬁé%’an%ﬁtagonist of

zol astine;, applried ora opi call'y or
CQRil;, ©GRS; SIORRA, CCRIB: (ER3; €7GR4, GIERA, (GGR G 1QTR 7, GRS ECRY,

IR SR TR i ESBPHE s o ccrs
o DR nret ahi o SF AR R BeECRANE Bk on rurther

relates to the conbination of a conpound of the
invention and an antagoni st of the histam ne type 4
The pree@tt onvenf6 Tiethpr edadit to itiv/entbinaticgitdflal cofpbbilteef the invention

.relates to the conbination of canpound of 'the
with Rp B Pity o iRp U mef4lioBro1925¢ ﬁﬂ%(fpé)dﬁré%%’?&%\‘m&gg‘ﬁi st
colYAEREEN 3hd tHelRlatRNER AT ABlbfecARRBesp& iy B agenase-1 (MMP-
propyl hexedrine, phenyl ephrine, phenyl propanol am ne,
1), sphaggnasee’, (\EEuRoepllagemaserd, (MMBhiZ2 cltiomelysydE IMB], de,

gV VR 00 Shirabsi e Ry AT DR AR RIS o Menap-12,
includadipaehisRecthyddxgtydine de 25or et hyl nor epi nephri ne

hydrochl ori de. The present invention still further
relates to the conbination of a conpound of the

Th% g%@&h liALn A0St @‘ﬁ‘h@f é&i&ﬁ? BRALRbiRARAIF b CQLHBSJJMﬂ?Qe
ta receptor subtypes 1- such as 1soprenallne,
invsatidyudrginoeuk dtienedtietyathesis alhitatcer Dlipox yeebast #5148 inhibitor or 5-

T MR (R T
tepoxalin; Abbott-79175; Abbott-85761; a N-(5-substituted)-thiophene-2-
alkylsulfonamide; 2,6-di-tert-butylphenolhydrazones; a methoxytetrahydropyrans such as
Zeneca ZD-2138; the compound SB-210661; a pyridinyl-substituted 2-cyanonaphthalene
compound such as 1.-739,010; a 2-cyanoquinoline compound such as L-746,530; or an

indole or quinoline compound such as MK-591, MK-886, and BAY x 1005.

The present invention further relates to the combination of a compound 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, Ro-245913, iralukast (CGP 45715A), and BAY x 7195.
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The present invention further relates to the

conbi nation of a conpound of the invention and a
weimonzne;, such as sodi um cronogl ycate or nedoerGB008/001647

sodium The present invention still further relates to

t he conbinati on of a conpourgd of the 5invention with a

gl ucocorticoid, such as flunisolide, triantinolone

acet oni de, becl onet hasone di propi onat e, budesoni de,

fluti casone propionate, ciclesonide or nonetasone

furoate. The present invention further relates to
The p@sm rimienaori gl ifther rebwgsdo tie: asvﬂnttimaéic)hmfeﬁpm@nurm aof the

t t.h o .
il CERRR Rl DR iR a 8 S A S g ncloding
theﬁﬁﬂ)ﬂhﬁ{ arlden@ih6shylithet B 6el€QIVRIPIH is6Ehz9meantGBiRAHAMdAE a PDE4
invention together with an i munogl obulin (l1g) or

inhjljtop pe prtvbitar o ﬂl@ﬂ“&fﬂ”@ﬁDﬁéEﬂP%@“ ishibiat pHYIAES modul at i ng

I g function such as anti-IgE (for exanple omalizumab).

15 The present invention further relates to the
The prebénd advieatiorDfurthe CRMISBUO theddontbifation \of & icb dpoaitlofahe invetition

system c or topically-applied anti-inflammatory agent,
ancld BIAENG WEP 1 AeHFPIDE AUREG I HEh Bt GeliEz R dpeRydine, desloratadine,
fexﬁﬁhhﬁﬂé %’CI‘IQASEIPf Q%(P na fnecé% 69111198{3 rdzgias Com a[%ra?tﬁf%nt

I nvention sti urt relates to the combl nation of
chlarpbempeouinel [mtbmtﬂhezm@\wdtmm oatmlzoMmba: ;rppliahsrably, topically or

am ngsal i cyl ates and sul fapyridi ne such as
parghfp §¥ala2|ne mesal azi ne, bal sal azi de, and

ol sal azi ne; and i munonodul at ory agents such as the

t hi opurines, and corticosteroids such as budesoni de.
Thepresent priesiéon stilhigther rglates e theeombenagiva of a gompeund of the

t GQ f the in t| n

mvgﬁ?ﬁl 41a' apn{S'tog é)c ?ﬁgr [ lgﬁlqgrg@ n(?l ass l?ghepazlsz\égar} % %sttﬁ%%?otgc%ve histamine
typdeﬁax@knwﬁmgaﬂMEtracycline, a nacrollde a

beta-l actam a fl uoroqui nol one, netroni dazole, an

i nhal ed am nogl ycoside; an antiviral agent including
Th@?ﬂé%n@‘i’d\fentlcgﬁfﬁwh&l Ig}ﬁ'tcrs 'to Ytﬁl c%?ﬂb‘? %h of ag%ﬁb&{cﬁw the invention

cl dofovir, amantadine, rinantadi ne, rin,
amtanam&mnmt@H@ebsemmanameﬁﬂeampnotease i nhi bi tor such

as 30 indinavir, nelfinavir, ritonavir, and

saqui navir; a nucleoside reverse transcriptase
Thé prlebdiit ifVenSoiCdlilp@ridédanasiid the doaibindddh B€a cShpydl dTehe

zal ci tabi ne or zidovudi ne; or a non-nucl eosi de reverse
mthmﬁwﬂ.aptaaﬁ@ i/l Aha? edienadepior A€0MHEMapeEENFECIF sympathomimetic

/ 2

secfl S B o oA6E ol eb e, e AP AR Ry b e,
pseodxﬁdphamineonamxfaz@imdﬁpmhldrldé dxlymetaavime hyeitochitide,

I h I h I
tetrgﬁ?)gpg&%):lll?lg gu ar@gg&g%@%q}%ﬁfﬁ B}iqa(@qc;: | cl)er : trgrglgzeolme hydrochloride

or &Hﬁh&feﬁﬁébml&q{é}ﬁﬁﬁlo&aeenZym? (ACE) i nhl bitor, an
angi otensin-2 5receptor antagonist; a lipid Iomerlng

agent such as a statin or a fibrate; a nodul ator of
The present invention still further relates to the combination of a compound of the
invention and a beta-adrenoceptor agonist (including beta receptor subtypes 1-4) such as
isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol

mesylate, pirbuterol, or indacaterol or a chiral enantiomer thereof.
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bl ood cel |l norphol ogy such as pentoxyfylline;
t hronbol ytic, or an anticoagul ant such as a pl atel et
w@aEgeyegadi on i nhibitor. The present invention gar&Bans/ 001647
relates to the conbination of a conpound of the
invention |loand a CNS agent 3luch as an anti depr essant
(such as sertraline), an anti-Parkinsonian drug (such
as deprenyl, L-dopa, ropinirole, pram pexole, a MAOB
The libi’dsbzhthﬁﬂ’enSMﬁ Ifurétier SehteQionBe adifibih&saddiflal ddehpoan® 8fBe invention
i nhi bi tor such as tasmar, an A-2 inhibitor, a dopan ne
angd a gpromane; swsh B saskium gromaahaerarageedremil sadinme ot i ne
agoni st, a dopam ne agoni st or an inhibitor of
neuronal nitric oxide synthase), or an
Thaptdserhlizveatior stils fudthegresatestoalse emitspaivnlof a compound of the
. 15rivastigmne, tacrine, a COX-2 inhibitor,
mvp%%mtafa;ahrq%me?ldn%h iaf QH@@%hdem@Hmr&macptﬁv@ﬁt i on
t h nd
b R e SR B i PR
nummmmwn@ﬁumheonlc pain, such as a centrally or
peri pheral | y-acting anal gesic (for exanple an opioid
or derivative thereof), carbamazepi ne, 20phenyt oi n,
Thé PebseHNiN RGP Alrher AMALES 6RAd EdrtinAonYrR@6bmpound of the invention
anti - depressant agent-s, paracetanol, or a
withan-agertrtbitdagdudaies a muv:ﬂdaahmcmpye@gt@nnsuch as PPARpr esent
invention further relates to the conbination of a
conpound of the invention together with a parenterally
Thepres@ii@tiyn sfIPfur@er felatsl o tha @ nibiRalod &F alco®Pbund of the
anaesthetlc agent /5such as |ignocaine or a derivative -
invepeqreigRether itk RURIEle AN Fed S8 e PRERRTaR SrRNcAfREANiSbOr

ant%dV?&giulangq idadh %h\% bk %P Lid “ﬁ;om Qﬁﬂﬁﬁeﬁ) agent

I ncf udi ng a~hor nona gent su as ra ene
bi phosphonat e such as alendronate. 30 WO

2009/ 138707PCT/ (B2008/ 001647 23 t t
T G PO BB PG S PETaen o ApBPpui ofhg ovention
and AMINr s Wk Rict R kopi€aldy- a@)gh&ﬁhrﬁﬂmmhﬁ%r? g&h' Rich Q§ )ﬁlahdomxde or

i ncl udi ng VLA-4 antagonlst (vi) cathepsin; (vii
a dgii Ypsiye thererfha Fesinoiglydithrarol gncalpippbiol.or of tyr osi ne
ki nase (such as Btk, Itk, Jak3 or MAP, for exanple
CGefitinib or Inatinib nesylate), a serine / threonine
Th 'pmm ifventbn &ifll Aunthemndel dodstto theafontban bR ok b aaﬁpoﬁmicch‘ théS
JNK rotein kinase A, B or C._ or |K

‘“VRM‘%{’S"é‘ iRASans of Fnpsaliypies F%%H@PY%“% §ll?élﬁls sulfggalazine,
meSAAZifk, BSRAAABA tankilo aa%)ne ;i(lw gﬂng( ngméeenl%&)r@ %é?.%ﬁ@%@the

dehydr ogenase i nhi |tor I nin-B
thiepugigeptand cenicagemidstspch( as)buamqmdgo ut agent,

The present invention further relates to the combination of a compound of the invention
together with an antibacterial agent such as a penicillin derivative, a tetracycline, a
macrolide, a beta-lactam, a fluoroquinolone, metronidazole, an inhaled aminoglycoside; an
antiviral agent including acyclovir, famciclovir, valaciclovir, ganciclovir, cidofovir,
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.
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for exanple col chicine; (xi) xanthine oxidase
inhibitor, for exanple allopurinol; (xii) uricosuric
wagem3s7éor exanpl e probeneci d, sul finpyrazoner©rGB2008/001647
benzbromarone; (xiii) growth 10hornone secretagogue;
(xiv) transform ng growh fagtor (TGF13); (xVv)
pl atel et-derived gromh factor (PDGF); (xvi)
fibroblast gromh factor for exanple basic fibrobl ast
growt h factor (bFGF); (xvii) granul ocyte macrophage
colony stimulating factor (GMCSF); (xviii) capsaicin
The pessemt igyenkpn salt ﬁythen'rerhatm tha cdﬂﬂﬁnatémema@pn@nmagmmt

such as, NKP-608C, SB-2334 ta net t% ﬂ&ﬂ&% t
inyepyen AFd;a pardigvasiilap pgeg sus c?ﬁ a?§ Y2 FHANGE B xxi
- ad R dIpraR IbRRe C MY RS ibleRdn RBAVMEnd &ﬁN@mem IfN#or, a(r&ﬁ'gic)tensm 2

|nduced nitric oxide synthase {( i nhi bitor;
reqeRbor ant)ag@h%m)hmﬂ rlfa\wam ageetc%lpb e% a ht@tm) PoY fbeatemaineastulagor of

expresse
ol {0 65 sl N A A Bl uch as
pldiélBcdgief¥ga@dn ihBibitot.i ke receptors (TLR), (xxvi) agent

nodul ating the activity of purinergic receptors such

as P2X7; or (xxvii) inhibitor of transcription factor

vat :

LA AR ARE AR R, oA, FIAT s SR fion
anda GNS sdenngich heaapaidepresageGucl ay setthadinky, eﬁtamﬁa-lﬂ’hrmsoman drug

cancer, for exanple s |table agent s
(sushe E?Hsﬁrrﬁelr dPpéy EORIRIFS ﬁ’éﬁﬁa‘iﬂ%’f‘&e %%@%erﬂab%%ﬁ%fh%e@ﬂme and
rasta BHEH confIBinHBREr dthAB HUsGAl, ANCOliAdYitorS H8BpASin@Ruptake

al’kyl'ating agent (for exanple cis-platin, carboplatin,

mtulyg}rwhl&b@ﬁantdgqmm a nigglene aposishradlopaminslagbrist, or an inhibitor of
ne q%{l sntsbonorqeltrosc?ueaaﬁe il,

%rﬁ{‘? AT REIdery E? St OB API AR 48P B4 a5 foperséita
rivhdtig@difg) Yadrifie, i 0OX1-2 kiitdr| propedesialtink of metrefgadtelr ,

raltitrexed, methotrexate, cyt osi ne ar abi nosi de,

hydr oxyur ea, genctitabine or paclitaxel); an antitunour
Th%%‘ég@ﬁtqmeglnéﬁ Qgr ﬁ?fﬁ‘l@%}ileﬁatgs 8)"12{3{ n?fé%(efnilo'n T Sz:gﬁl o@r?tl of the
m\(epua)mimdcanmgentcfar tlnlaltmamemtmf muya:mnth@)mdpwm smohn]s:ax nermrally or

cin); an.antimto a for
peipiirelicenE B aESion U in SEoHGr SRS DD Carbamazepine,
ph¥lyiélg SdoBRinPTalMoBR] ﬁhmy@ﬁlm@ér &h&a&mtdé G @%%nt -pkacfamol,
taxotere) or a 24 topoisonerase |nh|b|tor
OféﬂQM§kéM@ﬂaé@ﬂ@b@@pﬁ?hﬂﬁﬁo&ln such as et oposide,
t eni posi de, ansacrine, topotecan or a canptothecin);
(ii) a cytostatic agent such as an anti oestrogen (for
The e3Pt éneatiou fureer relfémithesmnbih@lowdffaentmpodiidbioke frdB8etion
or iodoxyfene), an oestrogen. rece&por down_r egul at or

togethsF Wétiaa@@re@tﬂs@lm vrdepicalix-opligd (@Atudisdploteh loqabpnaesthetic agent
sumlr-fgn&ak?ﬁecﬁla%eﬂ% thidedf ami de, nilutam de or

cyp erone acetate), a LHRH antagoni st or LHRH
agoni st (for exanple goserelin, Ieuprorelln or

A SR P S b b TR SRS Mk an ani-

t@&%ﬁ&sﬁ@lé&h?mciu@fﬁgmrﬁonMoarg@Et%'u@h B rafXRERS LAR %)ph@gph%ﬂate such
bit of of b5a-reductase such as fi nasteride;

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)
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10(iii) an agent which inhibits cancer cell invasion

(for exanple a netal |l oproteinase inhibitor |ike
worebmmsbat or an inhi bitor of urokinase pl asmaEgBR08/001647

activator receptor function); (iv) an inhibitor of

growth factor function, for gxanple: a growh factor

anti body (for exanple the anti-erbb2 anti body

trastuzumab, or the anti-erbbl antibody cetuxi mab
enlg R Ui o RA b S AL AR FTROL SR RRbRLT) PUPBEPALRfor (v
adhesinrbinblecyle arhibitoing iniludingdf LA Heangagodist; iteil) cathepsirh (fiddtimase

inl{i o l g gsoéugﬁl%ngrloef t?rr(])sm i?lafsc(:el {n ulcﬁ/ast gtrk?]?ti(,r}l%kgloplelsA%, for

exM‘hﬁfé (%ﬁti‘ﬁi@oﬂrrfa’uliiwrﬁ&@?aw seﬁn@ﬂlﬂ@éﬁﬁn@kiﬁg’m (such as an inhibitor of
mor phol | nopr opoxy) qui hazol i n-4-am ne (gefitinib,

a M@Bﬂ@%? sudha(s@-3&1]ﬁgﬁ3pr@hmdg11@se &\, B-or C, or IKK), ora k.inase involved in
cel?I )Sﬁé}%e%% att]igl)‘l( sgjtf@ox %prngenpkmaseg] (Q/m) (g%cloget 5 ph&phgp
deRyirofdade inhBROLPRE RN B 1- (3B LRBEY bNARIRORRYK kinuoh

el inar4g a?}l nle (a ?1023) an 20i nhi gﬁtor ofg@ AR Oheen,
forxamplestolehieing é¥) Grusing ofidaseconhibiar, (fgr, exempbmalhoawnmlt &)
urlgz)stu& Qrﬁp(%'f gfﬂapgeﬁ{oggﬂ& %ltfﬂﬁgfa | Ccﬁ’ben{}bY%m?an? I'gxm) growth

|ogen|c Such’3s 0

hofthdCdeSreigomas il paneftdidpedrb@th BE@W TGRS 10 pldidét-derived
exaqple the anti-vascul ar endothelial cell growth

gravaidifagto@HOH( v dibaehlash gedy th facterfpbenainrie B%su%%@abhaﬁ growth
fac /@E?E%?)Q?@(?rg\{RU?JJ%pgﬁ%go?%g? ggllorﬁi%?rﬁul%m%?ah@?(GM—CSF), (xviii)

y an
capraitiaciesm (xix)rachykinpl MK ion K decepor zimtdg’oblst archat NKP-608C,

%2&3@3&3&%&.@3 R 0 Slelioe BB RE e L7 KD g0 o)

O SRS 5 T 3

(INQS) lphrbrtora@anu) me@antmctammmélmaawy m(flmuleeemrmseél on TH2

celi%isr%l%gése %gﬁ% r}g%m(r% )a{%clt;]uev)tm glg 19 Se% @&99&(%?399 r¥1§dulatmg the

fur@ion tof T8Rdike Recp@BNTLRNAKAPY agdhid hvaaating tHe M @itPbLpurinergic
roaches _to repl ace aberrant genes such as_aberrant

recgsg?rwca@é PEX At OTSIRCAY ifpibiggroAsransgpippan faghos aciyatiep s as

NEBZ W g§%§¢§ drug t herapy) approaches such as those
usi'ng cyt05|ne deam nase, thym di ne kinase or a

bacterial nitroreductase enzyne and approaches to
i ncrea chenpt her a

A SRR 5 ERtAn ST Hel 57 93t i O BBaR At gl fsting therapeutic

agéxh%ﬁfay ireffehd &cafder ABLSanypieShilaBleAichtiTRNRIher apeut i ¢
approach, for exanple ex-vivo and in-vivo Sapproaches

(1o anh@bb&%@mﬁetmm{m@@@mg@r ayombingtion thereof Laswised in medical

oncoelogy, such’ z?shanaa ytlz{tﬁlrésafggnt (%or example cis-platin, carboplatin,

cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan or a
nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
S-fluorouracil or tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea,
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
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wi th cytokines such as interleukin 2, interleukin 4 or

gr anul ocyt e- macr ophage col ony stinul ating factor,
wappyemobes to decrease T-cell anergy, approacesGBRI08/G01647

transfected i mmune cells such as cytoki ne-transfected

dendritic cells, approaches using cytokine-transfected

tunmour cell |ines and approaches using anti-idiotypic

anti bodies. 10 In a further enbodi nent the present

topdIMErARNNIMbRN @Rex@mpPRaL RPHBHSAHAboRIORUE bs etoposide, ten1p031de
conprising, in conbination, a first active |ngred|en

AMgAGIEIE, K@oacwbwvuumun@hanmm present invention, as
before de east

(uy% ¢y veatllcn%ﬁ’eg L3 ﬁ as a[é Prg%:otegaogfep k)fr?{ exafg)l(g{]amom{en t%gemifene

ralpRid&eh ol @G feE 5@ dbXWIEY) L@ oestraken 3ebep HEWA G Mbr (for example
agoni st, a nodul ator of chenoki ne receptor function,

fulypstianhi 31 ansiandiogen Hasexampirchifdwiamide, fprede ailutamide or
ﬂ&@r@ﬁé &etateﬁo EHﬁtHeé{n%g??lst (91J Lgﬂ% ghlgpcogr erx?iﬁl% & é)oserelm

gon st non er Oi g BUCoCOr t T Col
leupearelpii or bisgrting ta. prd; gaaetogha(rfma@(eutplmbgq@rrolchwtateacam@rrdﬂna@se
to this enbodi ment nay, for exanp

be
ingbigrHHE extmelgias éB%?HBé‘? B %tfpzekms?r@éqlﬁ g Eerep{apghor ghdnhibitor of
5a4g&&9§ksga; Wﬂum%ﬁﬁ@d'ents in 25adm xture.

Al'ternatively, e pharnmaceutical product may, for
(iii@ waapéne whichniphibiie cdreer dellristasndfdrieximplk aanétaN@proteinase inhibitor

.ingredients in pa e pharmaceuti cal preparatiagns
lkg i gt P Shikit %ﬁgelﬁgasw ks (TRRSE R ACIBYAt dpeepiar dunction);

(1V9gﬁTId?1'ﬂ§Id'r 3F bRVth @ac?or@@ﬁdtl%ﬂtfof &kal g%éj aldd @\R/ﬁlolfacto;r!i‘rﬁlbody (for

phar maceuti cal product of this odinment 1s of
expapleithadrgirerbs2antibody aa&tumgnabearmhﬁ antoesbbdiaggbatysceguxaiab

initis. .26, Exanm f . .
CEEE Rl Peped™s ihiohot aTews s Bhiigler fieripgihreonine
kirRbainhRG @ tinG ahibiesrad Wed epddee@EIdiro @ tH Rctoh tamie e xaBiple an EGFR
i ncl ude a PDE4 i nhibitor such as an i nhibitor of the

famiby, yspsinerpiras, inkibibpesgch aN#3-chlorarfidlugrapbesyl)-AHneshexto-(3-
i R G T e
bis{horethoR yethiox yhih probipeanint (érloginib, OSI-774) or 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an
inhibitor of the platelet-derived growth factor family, or an inhibitor of the hepatocyte
growth factor family;

(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or
WO 98/13354), or a compound that works by another mechanism (for example linomide,
an inhibitor of integrin atv3 function or an angiostatin);

(vi) a vascular damaging 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;
(vi1) 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



10

15

20

25

30

5N49- am no- 4- oxo- 1- pheny1- 3, 4, 6, 7-t et rahydr opyrrol of 3,
2,1-jk][1, 4] benzodi azepi n- 3(R) -
w kdopysszei ne- 3- car boxam de (Cl -1044) PCT/GB2008/001647
3- (benzyl oxy) - 1- (4-fl uorobenzyl) - N-[ 3- ( net hyl sul phonyl
) phenyl ] - 1H-i ndol e- 2- car box2sn de,
(1S-exo0)-543-(bicycl o[ 2. 2. 1] hept - 2- yl oxy) - 4- met hoxyphe
nyl]tetrahydro-2(1H)- 1 opyrim dinone (Atizoram, "
rOHO s e Fachesyith 64 thyde) us dhirlel dé@MAREH 2k dBrenase or
pdragg-lkfyné@ 3-y1] - 2- oxoacggiﬁfde (AVWD- 12-281),
a 1133&:313'( @V@Téhféﬁ&ewnéxw and ARATPRSRGAIRERGFadse PatEENg icerenes-to, 3

o B R R aEROREARIE Ao el it o1 of

(iX3 i agent kipddlin4h bennediherappatic- appHach, for example ex-vivo and in-vivo
yl ] pyri di ne-4-carboxam de (Cl-1018),

apewc*re& I nsrrgsethe ANEYRPERGEYAl BRYA lumaus sxls Retyas)teapefegtion
willPXARGRds st E&ol)ﬁ¥ rfeﬁ i@el %térﬁul(ﬁrﬂ +I‘aé£x)ul cyte-macrophage colony

8-dam no- 1, 3- cyc opr opyl met hyl") ant I'ne
stl(lﬁlqnmgffgdtdm, approaches to decrease T-cell anergy, approaches using transfected

WZOI\;%%];ISS%]% %{”ﬁ)?{él% g’ t aXsrercC%eJ] Xel d;igc_: E:ml}shap oaschgsulllsrllr?gl | neca
cy®kind-mdfecied rtl!im@&itdél]l 1he MR PYREREYsing 8R8ididrypid ARHBHRS.

zol i di n-4-one (Darbufel one),
2-methyl -1-[2-(1- nethylethyl)pyrazolo[l 5-a] pyri di n- 3-

| b d
tn e QBB E ik arF P Bt proviche aphamuss gl Biedy 1
comptikiapgatbpbmande, a(ﬁ.x’str dofive agtadient Wthh is a comﬁound of the present

(- 2-( R) - 5- (4- met hoxy- 3- pr opoxypheny1) - 5- met hyl oxazol i d
inyegtion, d’ﬁ@e"(eh?é@fﬂﬁ? gmrlbed and at least one urt er active mgred1ent selected

fromp( TCi s- 9- et hoxy- 8- met hoxy- 2- met hyl - 1, 2, 3, 4, 4a, 10b- hex
ahydr o- 6- (4-

de i aghosgiptesernee mhitdoy) phenyl ) - benzo[ c] [ 1, 6] napht hyr i
di ne (Pumafentrine),

3 (&% BHERASEPIRERERMIS) - N- (3, 5- di chl or o- 4- pyri dy1) - 4- (d
'RIO 'f ;A‘jﬁn&c{ﬁ‘?&éékoa%%%l%ﬁg‘re%%p&r iy, ast), the N-oxide of

305 afyihisitdrof ¥ aszhbddd)i ophene- 2- car boxylic acid
(Ti benelast) 2,3
. B, ?I%@?%@hVﬂb%ﬂQ (mesitylinno)-9, 10-di met hoxy-3-nmeth

y‘l tep (¥1dal glucoL:omcmd rl:cep?og aiggn%tl zrl]nd4a one (trequinsin)

e a non-steroidal glucocorticoid receptor agonist.

The pharmaceutical product according to this embodiment may, for example, be a
pharmaceutical composition comprising the first and further active ingredients in
admixture. Alternatively, the pharmaceutical product may, for example, comprise the first
and further active ingredients in separate pharmaceutical preparations suitable for
simultaneous, sequential or separate administration to a patient in need thereof.

The pharmaceutical product of this embodiment is of particular use in treating respiratory

diseases such as asthma, COPD or rhinitis.
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27
34[ 3- (cycl opent yl oxy) - 4- met hoxyphenyThnet hyl} - N-et hyl-
w®@200943880hyl et hyl ) - 3H puri ne6-am ne (V-1 1294MCT/GB2008/001647
Exanpl es of a 132-adrenoceptor agoni st that may be
used in the pharmaceutical prgoduct 5according to this
enbodi nent include netaproterenol, isoproterenol,
i soprenaline, albuterol, salbutanmol (e.g. as
Exﬁh'llpl%@ af & bhodpRbaB&ELQ! 1nf11%1t8r th&SmiHHRhRH ¢ the%ﬂhﬂﬁ?}c@ﬁt@al product
e.g. as xinafoate), terbutaline, orciprenaline,
acderdipp tethed er(ll@dgnelaani@@ya RIDEY mhphltdg @ucéraslan@mhlbltor of the 1soform

PO G hi G % FORG PO oo Ea R gl ¢ Sppounds

(ZﬁMﬂBlcﬁcfﬁ@bfmﬁﬁ[@ﬂ) Z(—E1-GZ m@ﬁn})id)ﬂaﬁ—%ﬂittlﬁ)xy 78 erﬂ?ﬂ]@f@enemtrlle
a

e.g. as urrarate utero

wmﬂwpmﬂ@éynyl@adr %tt@tréthlydr(wmmgw loh]é hitthghzagiazepin-3(R)-

I 8-
yl]hgrgﬁﬂgé(é C%HTO??IH%%?(Q&%%FFZ?PE- met hoxy- pheny1) - 1- net hyl
3-(eeuyldxypm(ndluetdbeizyl)-NoBametiydmuiphony gishen i1 HRhdbie) )

also jdentified by Chem cal Abstract Service Registry
¥eide.137888-11-0 and disclosed in U S. Patent No

oS A o bl

pyth(chmchTcWAamonam)) 4- hydr oxyphenyl] - 2- hydr oxyet hyI

T T T

ox6RbiauAdd wewDe1 28 8; (4- { [6-({
(2R) - 2- hydr oxy- 2[ 4- hydr oxy- 3- (hydr oxy- met hyl ) phenyl ] et
B-[By(cyqlopent yioyy) -4hmstibi xphynl|-bdtdibyrradchdiond Rbinmpindele £
di SCl@?ZS ?n%q 2002/ 88167, aryl aniline receptor
PropaRaipide §CR cl osed i n WO 2003/ 042164 and WO
N-ROReHYLH2RE-1-pHed L334$07 @ahh 39, [djk$al49s@dodifzepA-3(R)-
%804/ 32921 a¢1d S 2005/ Zzzyﬁézpyyan conjpz%ng]z&les PA-3R)
ylpwyline4-catrxamgg§@l-1GM 597901, GSK 642444 and GSK

i SR AT R P FRH S P PDRERLT Ry BEAR
(CMmﬂiasc)t according to this enbodi ment include a CCR1
recegtor ant es of an inhibitor of

8-agped - ?I%XTIS%Hpi]lﬁg‘fhy?l)é?mB’é’elﬁg%m fHlif¢e phar maceut i cal
N- L 2RI SSGAFHINA o Rtk SSTARTEERbolARLIIR R 30

nase I nhibitorf ‘and an 1TKK inhibitor. 28 Exanples of
5-(3,5sdigetibdail-4¢iydopgbertziybding)-2 e mepttiunzcdigon#-sne flhzabufiahyle)

h [ d d t Q.
2y BB RE R ae b Se R e Sy GER B aR ety g0
2-(23- dlélﬂ@ﬂo&ﬁ@iy@caﬁﬁin?l))&ur@ﬁlﬂﬁér@%ﬂﬂﬂl -68/1 ehettdfiesulhOA4E (Lirimilast),
ester ecl onmet hasone (e.g. as 17- hq%gZpl onate or

CR)- Qié’rdnqrshwr%n@p@xm@@ylkﬁ m@hﬂpé@@ -onegMgsPRIGRD)
(- )g?sgﬁr—gthgx trﬂ%i%@i £hiethy?- 1844 Eﬁ%‘fﬁ@'_he)(a%%l% gl de).

oace I amci nofOﬁ ace

dusfdpmpyfka)ﬂund@,rb(ﬂ@tpheﬁi)ﬂpbﬁlzofd] ung nmﬂtm;dnrreqphmfemrdme)
buti xocaort i onate ester), prednisolone,
3- acégﬁ{p%ﬁ]gthoiyy)gl}léaéﬁgchlgqog} By k¢ éﬁilglugroglethoxy)benzamlde

(Rcﬁﬂm% ngl fluoro-17a-[ (2-furanyl carbonyl ) oxy] - 11p- hydr ox
yl6a- net hyl- 3- oxo- androst a- 1, 4- di ene- 170- car bot hi oi ¢

thed¥-odid8-of Re@nmitesthyl est er,

A R 5 s 0 17 o

2,3,6,7-tetrahydro-2-(mesitylimino)-9,10-dimethoxy-3-methyl-4H-pyrimido[6,1-

alJisoquinolin-4-one (trequinsin) and
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10car bot hioi ¢ acid S-(2-oxo-tetrahydro-furan-3S-yl)
ester and 6a, 9a-di fl uoro-110- hydr oxy-

wd bmonsd7ry 1- 17a- [ (4- net hyl - 1, 3-t hi azol e- 5- car bepayGBe00g 01647
- 3-0xo0- androst a- 1, 4-di ene-173- carbothi oic acid
S-fluoronethyl ester, steroigh esters according to DE
4129535, steroids according to WO 2002/ 00679, WD
2005/ 041980, or steroids GSK 870086, GSK 685698 and

3- [@'&y%&%%&@iox}%%g&g!ﬁ n? 1-RetAPIN 8y ?r 8Qi- n?ethyletﬁ)élt)ﬁ%glurinee

non oi"dal oi d receptor agoni st
6-beina$¥d 1284Ahe pharmaceuti cal product according to

this embodi nent include those described in

W)2006/ 046916. 70The invention is illustrated by the

Exfaﬁ’lgle@\e"f ngfaﬁt%ﬂ@ée for a%(ghﬂttﬂl?at %%'u@éd inBe Ial‘i’zlrln%@éu@igal product
Figures are presented: Figure l: X-ray powder
acdirdifig & thioemipat thentnndddeRoetaprdteadnobX suppdteredd!, isbpgualme?:

SRRy 1 L S0 B S CHLAST BABLE o

xnf?iﬂoa%)véfﬂlﬁz[hngnért:%)rénﬁﬁl’{@ bRORGSI (@ %Eﬁseﬁle@xlaté‘) Bfr&tt%l or indacaterol.
frequency of eit or 400 or

ThBPeHadrenDRYt e pectistaftie tmhodlaleptrroa)olme a fcmguaenug/ Bﬁﬁgomms for

00 k A
exSejR ST Bt i RBUE). (HBIOMTOLIE o nTare pmpisfroLl . as

hy@la&u%aae)s BRFlPHRTAr 2005 éheau&n%&rﬁuﬁ@d f§ 2AYE T nAHne380

M5 spectra were neasuied on either an Agllent
hyqlp@wr\fsalm@w@[[@ﬁécwmmmﬂb lametbyletyt]-PaioRkethyl]-

T T M-

Nud(B20097888e0L 0 antbdistlosclamBsS. \Pateat §6aeI791854d), Uﬁdaﬂ@eﬁdﬂ €CAS no
Aut onom 2000 % ersion_4.01. 305) software 82%é2l§
¥

313£53-06-3; QaRpH I dpemandide QB HBEE B, dsinig 0dil ¢

(oI ey B a@g%‘@%%%????i%@“&*ﬁeﬁﬁ%p%%l*
benzenesulfonamide as dlsclosed in WO 2002/76933, benzenesulfonamide derivatives e.g.
3-(4-{[6-({ (2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxy-methyl)phenyl]ethyl }amino)-
hexyl]Joxy}butyl)benzenesulfonamide as disclosed in WO 2002/88167, aryl aniline
receptor agonists as disclosed in WO 2003/042164 and WO 2005/025555, indole
derivatives as disclosed in WO 2004/032921 and US 2005/222144, and compounds GSK
159797, GSK 159802, GSK 597901, GSK 642444 and GSK 678007.

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

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

Examples of an inhibitor of kinase function that may be used in the pharmaceutical product

according to this embodiment include a p38 kinase inhibitor and an IKK inhibitor.

Examples of a protease inhibitor that may be used in the pharmaceutical product according

to this embodiment include an inhibitor of neutrophil elastase or an inhibitor of MMP12.
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Data was collected with a PANal ytical Cubi X PRO
machi ne in 0- Cconfiguration over the scan range 2 to
W@ 0020381 h 100- second exposure per 0.02 i ncr eP&nGB2008O01647
X-rays were 1 o generated by a copper |long-fine focus
tube operated at 45kV and 40p$\. The wavel ength of the
copper X-rays was 1.5418 A The Data was col |l ected on
zer o background hol ders on which - 2 ng of the
EGRIEUTd s0asidRl @68RortitbR B&pHRhgdas tHRMSy Bealtedirsthagl e
crystal of silicon, which had been cut al'ong a
phagnaggiti¢al amuﬁtganorém tathls cmbmm@ntu ig¢lude bidesgnide, fluticasone (e.g.
as gp 63181?%4 %séerrg %%ra%?slogg %/g &5 zguraa E)?%ec? o ha%ggen(etgh IasS 17-
proffibiadey bi CAR1 xrp?@mbna@edtas)v\@ale@@hdi@ € stedtBl (@ e. etabonate),
PANal ytical X-Pert machine in 20 - ()configuration
etigyednok (@ @egcglﬁlolagm@té) srigmeinrgonegeg; @snacgmldgaég'bwepohde zoticasone,
e
O DO Ebotla’ SuliabiofiTER: s ablTpiuc e EE B bihne, pregisone
tipté&dave andod@8wlrs elfaoiy-alfRives- MEo-pR-fuha yapeyl)oky]-ay B-hydroxy-
was 1.5418A . The Data was collected on zero

16&@@@%&@&0%&@@@ %diemlaﬁrcarbgthémc aid Sk@%@m@uh@t%@a S0-

f rom.a e cr
aifodt 3 p- o oo R R e e S e S L i1 78-

i [ ;
calloRiigicat - .@ﬁ@’f"é’gﬁ‘t&ﬁ%ﬁ% 6430 B0-BFp 3l ool bl SR hyaroxy
léarmg@yeshx[(zmﬁéthplm 3056z dlér6 roathgh gl yIVSF @ onaalsast e tl,4-diene- 173-

usi ng a TA 81000 Differential Scanning Cal orineter,
Cammmﬁ@%% UPROPSHY! &¥ier peroidesters aqgerdingylo R AhP35, steroids

acSiBS WeRhEsohEl 2805594 1988, JQterdiBEGR !&%@8‘&; %%%85698
carriced out under “a ow of nitrogen gas

and (1S K R29930. terrperature studied from25 to 300C at a
constant rate of tenperature increase of 10C per
m nute. 30 TGA thernograns were neasured using a TA

Ex@hifks B @ mitail a2t dTRtroh Gteddiahlyd®ocontichid r@degtdr ﬁg@ﬂlﬂ&ﬂﬁ .may be
The sanpl e weights varied between 1 and

us?ﬁ wdbephamaeaticalrprpdust ageordipgierthis embedingmt mctqd@ glame gassribed

%@@W@ g8)gand the tenperature studied from25 to
%) at a const ant rate of tenperature increase of 10C

per mnute. 5 GVS profiles were nmeasured using a
Dynami.c Va our Sor DVS- instrument. The s
Thgéwmneowl ystEtadep g?%loave%sa K I G gReaihe Solipwing
Fihl16s MeippRtned: the sanple was recorded during a dual
cycle step nethod (40 to 90 to 0 to 90 to 0% rel ative

Figwierild iX-yay(nQH)der dirﬁfrmti@psvamefrn bﬁ%m of HXaNDbT kvi ati ons
Flgurg 9 )Pray pow%xp Slfﬁﬁl%% %attesrg %% i:orm A 1 Exa %Pee%u S

In the examples the NMR spectra were measured on a Varian Unity Inova spectrometer at
a proton frequency of either 300 or 400 or 500 MHz, or on a Bruker DRX spectrometer at
a proton frequency of 400 or 500 MHz, or on a Bruker Avance spectrometer with a proton
frequency of 600 MHz or or on a Bruker Avance DPX 300 spectrometer with a proton
frequency of 300 MHz. The MS spectra were measured on either an Agilent 1100 MSD
G1946D spectrometer or a Hewlett Packard HP1100 MSD G1946A spectrometer or a
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DCE = 1, 2-di chl oroet hane DCM = di chl or onet hane i s DW

= di net hyl f or mam de DMSO = Di net hyl sul f oxi de Et OAc =
weedwh3gaeet ate Et OH = et hanol GVS = G avi et r i BCaBos/001647

sorption HATU = '

0- (7- Azabenzotriazol -1-y1)-Nd, N , N -tetranet hyl uroni u

m hexaf | uor ophospahte MeCN - Acetonitrile MeOH =

methanol RT = RT Rt = retention tinme 25 THF =
WB@Fsr ﬂﬁyﬁﬁﬁs%@boﬁ%bgctmnﬁéﬁN@E@?W%%eneraeﬁfu%ng@ﬁé Rbitonom 2000

Scanning Calorinetry TGA = Thernogravinmetric anal ysis

(vecEieD 40 DEORA yofPvanel ewppliedl by MPLl.on 31 Exanpl e 1:

(R -1-[(6-Met hyl - pyridi n-3-yl carbanoyl) -net hyl ]-3-(1-p

henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
XRPRAGtaGIHrOEbIRte@)usihy RBEY PANEIyAOE RTuBIOPRO machine or a

PANalytical X-Pert machine.

XRPD — PANalytical CubiX PRO

Data was collected with a PANalytical CubiX PRO machine in - @ configuration over the
scan range 2° to 40° 2@ with 100-second exposure per 0.02° increment. The X-rays were
generated by a copper long-fine focus tube operated at 45kV and 40mA. The wavelength
of the copper X-rays was 1.5418 A . The Data was collected on zero background holders
on which ~ 2 mg of the compound was placed. The holder was made from a single crystal
of silicon, which had been cut along a non-diffracting plane and then polished on an
optically flat finish. The X-rays incident upon this surface were negated by Bragg

extinction.

PANalvytical X-Pert

Data was collected using a PANalytical X-Pert machine in 28 - #configuration over the
scan range 2° to 40° 28 with 100-second exposure per 0.02° increment. The X-rays were
generated by a copper long-fine focus tube operated at 45kV and 40mA. The wavelengths
of the copper X-rays was 1.5418A . The Data was collected on zero background holders
on which ~ 2 mg of the compound was placed. The holder was made from a single crystal
of silicon, which had been cut along a non-diffracting plane and then polished on an
optically flat finish. The X-rays incident upon this surface were negated by Bragg

extinction.

DSC thermograms were measured using a TA Q1000 Differential Scanning Calorimeter,
with aluminium pans and pierced lids. The sample weights varied between 0.5 to 5 mg.
The procedure was carried out under a flow of nitrogen gas (50 ml./min) and the
temperature studied from 25 to 300°C at a constant rate of temperature increase of 10°C

per minute.
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5 To magnesium (1.2 g) in anhydrous tetrahydrofuran

(60 nL) under an environnent of nitrogen was added a
waetoshnazoof i odine foll owed by bronobenzene ( 7e@EGE008001647

such a rate that the reaction maintained a steady

reflux. The reaction m xtureovas stirred for 20

m nutes then cycl oheptanone (4.48 g) was added with

care. After stirring for 10 m nutes saturated aqueous
T@Qfﬂ%ﬂh@ B! R (S0 | i

%pat Fg% (Eaédlgl?%)sqlg)égtdv\?egna wat er e[clilggﬂﬁ’%mgﬁ g%&ﬁdl%r’ with

platmgmepeameTl(lel@mpm_\)velghrtsezawgmtwcen hged 5 wgs Theipsaredure was

oS TS T e B R epgegom 2

to 3005€ at a Codsfarlt Mate 3ffem Zra&ﬁemc?eaggof 10°C4dr mifut@6 - 7.19
(m 1H), 2.07 (ddd, fl—l) 1.97 - 1.50 (m 11H). 15 b)
1- Met hoxy 1- phenyl cycl ohept ane

G\éS EH)%F (f‘é( ﬁle sr{ll? l%nnOI a ngxag.e l(‘gfé’B@ n{é%g%:a%ys Elstrument The

solliu/wm;deca( GCB’/mg wal Iplace(i’.lrﬁo @ xlaaddaee] anh ener\eagﬁtlcxﬁmammple was
stirred at 60C for 5 m nutes and i odonet hane

recoifgd dluring a dhpleyple stepdrethed HO4P AR & Gfo Bdie Q%é?lﬁm\@munaﬁwy

ntities of sodiumhydride (60%in oil,
(szi.Blgﬁ‘sgeH%ﬂ“ %gyﬂet hane (7.1 g) were added and the
reaction was refluxed for 70 hours. The reaction
Ab[l;] Xt ure wa '8 rtitioned between wat er (100 nlL) and
EOIEIRRHRSE éi PR IREC S gani ¢ | ayer 25separ at ed,
Aquh@goﬁg\/gsm) and evaporated to afford the sub-titl ed
compound (11.31 g). 32 11-1NWR (300 MHz, CDC13) 8
DCE a3, Zdlvhlgme(lwpezm 7.37 - 7.30 (m 2H), 7.24 - 7.19

S, 2.12 - 1.88 (m 4H), 1.88 -
D(%\m4 {Hl()rog'_e'?n c) 1 Phenyl cycl ohept anecar boxylic acid
Dm&aﬁﬁbnhmfér&la&ad@) and sodium (0.52 g) were heated
8et her at 120C in mneral oil under an environment
Dl\6$ i Pisgorsuioxidgo ni nut es and then cool ed to room
EtdBAREK AN YLfate THE 0il 10 was renoved and replaced with
er (100 mL.) and 1-net hoxy-1-phenyl -cycl ohept ane
EtQHxzetidrol | b) (4.9 g) was added and the reaction was

irred u der nitrogen overnight at room tenperature.
G\%] q}%‘é’tg’? gn"%‘érsggjg’l P8d to -78C and solid carbon

HANO X 0le7-Az28kngdtrives- 1Iapgacv W N1-t8drdhéth NGron e hé)&@l@lbiro?ﬁospahte
was allowed to warmto roomtenperature and water (15

MagN - fsetomigiéled careful |y under an environnent of
Mé@ﬁr_%’&ﬂan The aqueous | ayer was

RT =RT

Rt = retention time

THF = tetrahydrofuran

Satd = saturated

DSC = Differential Scanning Calorimetry
TGA = Thermogravimetric analysis

XRPD = X-Ray Powder Diffraction
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15separated, neutralised with concentrated
hydrochl oric acid and extracted with diethyl ether
wqa ib®138z)7 The organic |ayer was dried (MySH4)pr@rdB2008/001647
evaporated afford to the sub-titled conpound (4.15 Q)
as an oil. | HNVR (300 MHz, CDC13) 8
7.40 - 7.20 (m 5H), 2.49 - 2.35 (m 2H), 2.16 - 2.03
(m 202H), 1.76 - 1.47 (m 8H). d)
LG B e BB A 1 e Bl hIIYS (1. O
cygloﬁhmyecaa'bmh)dhar)tlaamom-bmxglb[m 2lvicthng ehtorrjslee 1c)

(4.15 refluxed in methanol (150 nL) and
a)céﬁ%léeﬁgg'%\%@% ®RPA%ochl oric acid (5 mL) for 24 hours.
The gelyent was evaporated and the residue was

i S¢ g in ether (100 nL) which was washed with

b 0 nmL), saturated sodi um bi carbonate (50 ni)

wbker (100 nmL), dried (MgSO4) and 5evaporated to
pfd Ot¢ sub-titled conpound (3.5 g) as an oil. 1H
R| (300 MHz, CDC13) 8 7.37 - 7.18 (m 5H), 3.63 (s,
,247-235(m2H) 2.08 - 1.97 (m 2H), 1.70 -
n:ie) 1-Phenyl -cycl oheptanecarboxylic

Toargg@e@mn d }2@ 10 a&tkydaq%ltgyahdpgﬂfgan £60 mlpugder gn ey\myonment of

mt?cgeﬁ rwaf éxc]ed]zl & 9?@3’& (&(Mgé Fbg‘l%%g%? %?&988%}4%&[?%' | gb %) gzesﬁal?lé( % rate

thet Ghe&@acg)on\mmetamedi hutcedly refluke fihanmac(iaOmmtyrecwstsaired fog 20

s Hien o ipbenpno CheS Eve 1061 ReBaars Pt vdsdo Ybminures

satﬁl*—a)tecﬁzl’lﬂeéﬁkearﬁr%ﬂlblrﬁ HRSidE o1 DY &hs h@dedSind @Negreac;m)% Was partitioned
reaction was Eart i ti oned between water m.)

betetden waB @ 10AmLaaul isolexandd 00 nadye rThmgasmdayqtveed drr@d (M@ SO4)
vapor at The roduct jwas purified
anéwacpg%%nﬂgc ﬁo@m 8‘3‘?5} cyl/c%mnposulnﬁlqgg I ut P]g wi th ethyl
acetate / triethylam ne (99/1) to afford the titled

..compound as an oil_(0.83 % 20 me 328 MH—Q
H NMR (300 MHz, CDCls) § 7.53 - 7.47 (m, 2H), 7.36 - 7.29 (m, ZH), 7.26 - 7.19 (m,

1H), 2.07 (ddd, 2H), 1.97 - 1.50 (m, 11H).

b) 1-Methoxy-1-phenyl-cycloheptane

1-Phenyl-cycloheptanol (Example 1a) (7.6 g) was dissolved in tetrahydrofuran (100 mL)
and sodium hydride (60% in oil, 2.0 g) added. The reaction was stirred at 60°C for 5
minutes and iodomethane (7.1 g) added. The mixture was maintained at 60°C overnight
and then further quantities of sodium hydride (60% in oil, 2.0 g) and iodomethane (7.1 g)
were added and the reaction was refluxed for 70 hours. The reaction mixture was
partitioned between water (100 mL) and isohexane (100 mL) and the organic layer

separated, dried (MgSOy) and evaporated to afford the sub-titled compound (11.31 g).
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i1l NWVR (300 MHz, CDCI3) 8 7.35 - 7.27 (m 4H), 7.23
-7.16 (m 1H), 4.78 - 4.71 (m 1H), 3.12 (ddd, 1H)
W@2009/138727 32 (m 7H), 2.16- 1.98 (m 2H), 1. 91PCT/GB3®S/001647
(m 1H), 1.70 - 1.34 (m 12H). 25 f)
2-Chl oro-N-(6-met hyl -pyridi mp3-yl)-acetamde 34 O
NA A m xture of 6-nethyl pyridin-3-amne (1g) and
triethylamne (2.2 nL) in dry THF (20 nmL) was stirred
and cooled to -60C. 2-Chloroacetyl chloride (1.567 Q)
was added via 5 syringe to the stirred m xture form ng
'HzNMRI (Bﬁﬁ)vl\/ﬁﬂus@}@lbp&ﬂ 43’hé 3ﬁ1(ml; WH), Was - §B0r(me 2Kt 72460Q9 (m,
$é anal ysi s sQ& nE ete diss ear ance of
0% (ongTHed 67 4158 (M@ Debst 1 S OSMurdl)- was poured i nt o
wat er and the products extracted with ethyl acetate (2
x 150 mL). The conbi ned organic extracts were dried
c) ovdthendgryekihapmsacarhoaylec @mdl concentrated to dryness.
The crude brown solid was recrystallised fromether to
afford the subtitled | o conmpound (700 ng). | HNMR (400
O D6) 5 10.40 (1H, s), 8.60 (1H, d), 7.91 (1H
(1H, d), 4.27 (2H, s), 2.42 (3H, s).
1.

6oMet hyl - pyri di n- 3-yl car banoy1) - met hyl ] - 3- (1-p

L.,‘_{emecarbonyloxy) 1-azoni a- bi cycl o[ 2. 2. 2] oct ane
201- Phenyl - cycl ohept anecar boxylic acid

R)-(1-aza-bicyclo[2.2. 2] oct-3-yl) ester (Exanple le)
Pozasszurmg; oas el odinmy €157 8 werethonbd Fageler 2 1205C hemineral oil under

an %b\p {bﬁlﬁ‘[ﬁ%t ;;\k l’(lg'o é% 0‘%)’56) uqésnané t éﬁloc)rg)%rfﬁ%;t u%rogﬁ m‘é@@w}eeﬂf oil
waf edmch@d day Rpadwd ahiifhiet e (W)(I th)E‘Iuhlyl niztokatlepHeyhtyclahieftane
|sohexane (14 nmL The m xture was |eft standing for 5

(Expgyple 18Pt Wiied sty FARPTCY otiETed UpeRr S5 R oy pRENt at
roo??%%%ﬁ‘é Y D200 @5@%’40 dﬁ?dz ggf% i Bk chiBorifdRid (t lzﬁk?g) was

ound as
added with stirring. The reaction was allowed to warm to room temperature and water

(150 mL) was added carefully under an environment of nitrogen. The aqueous layer was
separated, neutralised with concentrated hydrochloric acid and extracted with diethyl ether
(150 mL). The organic layer was dried (MgSOy) and evaporated afford to the sub-titled

compound (4.15 g) as an oil.

'H NMR (300 MHz, CDCl3) § 7.40 - 7.20 (m, SH), 2.49 - 2.35 (m, 2H), 2.16 - 2.03 (m,
2H), 1.76 - 1.47 (m, 8H).

d) 1-Phenyl-cycloheptanecarboxylic acid methyl ester
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35 me 476 [M 11-1 NVR (400 MHz, DVSO-D6) 8 11.33 (s,
1H), 8.70 (d, 1H), 7.91 (dd, 1H), 7.38 - 7.30 (m 4H),

WO0r2089138dg7 1H), 7.28 - 7.20 (m 1H), 5.16 - 5. PCT@B2008/001647

1H), 4.36 (d, 1H), 4.31 (d, 5 1H), 4.16 - 4.07 (m

1H), 3.72- 3.54 (m 4H), 3.443- 3.34 (m 2H), 2.44 (s,

3H, 2.42 - 2.28 (m 2H), 2.22 - 2.10 (m 2H), 2.01 -

1.86 (m 3H), 1.83 - 1.71 (m 1H), 1.69 - 1.41 (m
1-Bidnyl-c clo%ﬂ@daﬁ)o&yhc acid (Example 1¢) (4.15 g) was refluxed in methanol

R)-l-% 6- Met hyl - pyr azi n- 2-yl car banoyl)-net hyl ]-3-(1-p
(1¥emy) pngconcentrated hydrochloric acid (5 mL) for 24 hours. The solvent was

cycl ohe necar bonyl oxy) - 1-azoni a-bi cycl o[, 2. 2. 2] oct ar
e R R R v G e e S R
(106/1L)yRhhyitedyddazh Brcdrbphadi( 5@ mi_} afd Water e100 nPI0Y, as&d EM’%S 04) and
carbonate (571 ) were added to dichl oronethane (2
evaporated topHETg thessupititied epngeud 3129 asiap olas added to the
suspension with stirring. The reaction was stirred
overni ght then water (0.1 nL) was added with further
'HNMR (309 MIFXICINEE) $Imant i7t186sn, 0H)PS163SS | 3, ¢ A7 QA @, 2H),
(571 ), 2- bronpacetyl bromi de (0.120 nmi) and water
2Q&th9ﬂgy,%E%éfﬂbdbﬁ360egﬂz hours until the 20reaction
had proceeded to conpletion. The reaction was dil uted
wth water (100 nL), carefully acidified with
e) hyRhenydyoloheptatscarbasygiceacid @t(edizwvbidycld[ XDl preodsihare
(2 x 50 nmL) which was dried and evaporated to afford
the sub-titled conpound which was used crude (365 ny).
25' H A (400 MHz, CDO3) 8 9.45 (s, 1H), 9.37 (s, 1H)
1H), 4.05 (s, 2H), 2.51 (s, 3H). Exanple 2:
- Met hyl - pyrazi n- 2-yl car banoyl) -net hyl ] -3-(1-p
cl ehiepgt anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
gm d

1-Phenyl-cycloheptanecarboxylic acid methyl ester (Example 1d) (1.0 g) and (R)-
quinuclidin-3-ol (0.39 g) were refluxed in heptane (50 mL) containing sodium (~5 mg) in a
Dean and Stark apparatus for 24 hours. Heptane (20 mL) was replaced with toluene (20
mL) and the reflux was continued for 3 days. The reaction was partitioned between water
(50 mL) and ether (50 mL) and the ether layer was separated, dried (MgSQO,) and
evaporated. The crude product was purified by column chromatography on silica eluting

with ethyl acetate / triethylamine (99/1) to afford the titled compound as an oil (0.83 g).

m/e 328 [M+H]"

'H NMR (300 MHz, CDCl3) § 7.35 - 7.27 (m, 4H), 7.23 - 7.16 (m, 1H),4.78 - 4.71 (m,
1H), 3.12 (ddd, 1H), 2.79 - 2.32 (m, 7H), 2.16 - 1.98 (m, 2H), 1.91 - 1.80 (m, 1H), 1.70 -
1.34 (m, 12H).

f) 2-Chloro-N-(6-methyl-pyridin-3-yl)-acetamide
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25

36 1-Phenyl - cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-ye ester (Exanple |e)
wdq 209/mzgroand 2- br ono- N- ( 6- et hyl pyrazi n- 2- ypacsiBHGBZI®S/001647
(Exanmpl e 2a) (49.2 ng) were dissolved in acetonitrile
(1 nm) and left to stand ovesfight. Crystals separated
on 5standing and were filtered and washed wth
acetonitrile (2 x 1 nm), ethyl acetate (2 x 3 nmL) and
di et hylHether (2 x 3 nL) and dried to yield the titled
( . 10 me 477 [M 1H NWMR (400 MHz,
3 (s, 1H, 9.09 (s, 1H, 8.37 (s, (m
(m 111), 5.15 - 5.09 (m 1H), 4.36 -
4.25 (m 2 , 4.16 7.38 - 7.31 - 4.07 (m 1H),
3.68 - 3.56 (m 4H), 3.46 - 3.33 (m 1H), 2.47 (s,
3H), 2.42 - 2.29 (m 2H), 2.24 - 2.11 (m 2H), 2.04-

A @E;tﬁrpel(og]%%Ephylp%frig%—j—ar}lin%%1 é)nand]tri thyl%fnelsr?e_ (22'2 ILI]-IE) fnnglry Y (20
mIORYas3stifrkd Bhe Bydle € dcbohE Pt @ReEAEaPraHI6Hide) (1 56l g§ whs hdded @ia

r omet heg 15pyri dazi n- 3-yl car banoyl ) - net hyl ] - 1-azoni a- bi
syaygd te[the stirpeddeixie fasming ajeellgy suspension. The mixture was stirred at -

R AT AR O s e

slurpregaponcedoyitoaw grecaddhbi produdts bxaracted wiktagthyl acetate (2 x 150 mL).

The combined organic extracts were dried over magnesium sulphate and concentrated to
dryness. The crude brown solid was recrystallised from ether to afford the subtitled

compound (700 mg).

'H NMR (400 MHz, DMSO-Dg) & 10.40 (1H, s), 8.60 (1H, d), 7.91 (1H, dd), 7.22 (1H, d),
4.27 (2H, s), 2.42 (3H, s).

Example 1: (R)-1-[(6-Methyl-pyridin-3-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2}octane chloride

Cr
s
A7 CL
0 0] ~
Y N
H

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo{2.2.2]oct-3-yl) ester (Example
le) (52 mg) was dissolved in acetonitrile (2 mL) and 2-chloro-N-(6-methylpyridin-3-
yl)acetamide (Example 1f) (29 mg) was added. The reaction mixture was stirred for 10
days and diluted with ethyl acetate (4 mL) and isohexane (14 mL). The mixture was left
standing for 5 days, whereupon the resulting crystals were separated and washed with

diethyl ether (0.5 mL) to afford the titled compound as a solid (36 mg).
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30

descri bed in W2007048779) was di ssolved in
di chl oronet hane (40 nlL) and stirred with potassi um
wa@2000088a0e (0.214 g). 2-Bronpacetyl brom de (OPARGBRY0S/001647
was added and stiring continued for 1.5 hours. Water
(0.24 nL) was added and the B®action m xture was
stirred for 1.5 hours after which water (40 nlL) was
added and the reaction mixture stirred for a 37
further 1.5 hours. The dichl oronmet hane was separ at ed,
drledﬂﬁpgscn) and evaporated to afford the sub-titled
d as a white solid (0.053 g). me 284/ 286 [ M+H|

‘HﬁﬁéAR QU@\&@Q%&%@ D A ?? @18 gégén,gp%%r & (), 5%s-730

(m( RH)37 L1 &Ehenyt. 2gyalzghﬂpt NEs. a6 bamyl @x Y)H)14.86 6d,tiH)f 4 Jl 9o (d,
romet hyl pyri dazi n- 3-yl car banoyl) - net hyl ] - 1- azoni a- bi cy
10} 416 - 2.07](Be t 1dRe3- 620&15&@&0%) 344330 (m, 2H), 2.44 (s, 3H) 2.42 -

(Zéggnf) ﬂlfgzczﬁzé]c {W@ﬁ aﬁ‘%%;dé?’é%’éé(@a%? 1(&132-)1(.%16@11%) &Y. 1.41

2-brono-N-(6-trifluoronethyl-pyridazin-3-yl)-acetam de
(Exanmpl e 3a) (53.0 ng) were dissolved in acetonitrile

Ex&%e;frgh @hd. gefme@,yﬁgpfam 2. T&?b%h%l?@n% (1 -phenyl-

por at ed and produ t was p
cydoheptanagrgiptoxyn- 1sazonéabiel clbj 2122 joctaine b@%mki hanol in
di chl oronet hane to afford the titled conmpound (107
ng). me 531 [M 1H NWMR (400 MHz, DVSO-D6) 5 12.17 (s,

a) i}ﬁrom%ﬁ%ﬁ@thyl-?}/razﬁl—ﬁ l)(é&'etaﬁf‘ﬁe 7.40 - 7.32 /0 (m

4H) , 28 - 2 5.17 - 5.10 (m 1H), 4.57

-442(m 2H) , 422- 414(m 1H), 3.76 -3.61 (m

7 (dd 1H), 2.43 -2.30 (m 2H), 2.25 -2.12 (m
88 (m 3H), 1.86 - 1.73 (m 1H), 1.72 -
.44 Exanpl e 4:

R) (Be zof | i soxazol - 3-yl car banoyl net hyl ) - 3- (1- phe

nyl 2

cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
6-Mebi-prazin- Ny IBeinea(l 56 higs andpethssamy ¢arBoidd @70 naetaerhdied to

dichloromethane (25 mL). 2-Bromoacetyl bromide (0.120 mL) was added to the
suspension with stirring. The reaction was stirred overnight then water (0.1 mL) was
added with further stirring. Further quantities of potassium carbonate (571 mg), 2-
bromoacetyl bromide (0.120 mL) and water (0.1 mL) were added over 2 hours until the
reaction had proceeded to completion. The reaction was diluted with water (100 mL),
carefully acidified with hydrochloric acid and extracted with dichloromethane (2 x 50 mL)
which was dried and evaporated to afford the sub-titled compound which was used crude

(365 mg).

'"H NMR (400 MHz, CDCl3) §9.45 (s, 1H), 9.37 (s, 1H), 8.33 (s, 1H), 4.05 (s, 2H), 2.51 (s,
3H).

Example 2: (R)-1-[(6-Methyl-pyrazin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide
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WD 2009/ 138707PCT/ GB2008/ 001647 38 To a m xture of
benzo[ d] i soxazol -3-ylam ne (1 g) and cesi um carbonate
wd 204235997 in dry DMF (20 nL), stirred at rt, wasrestesiooics7
bronmpbacetyl chloride (0.62 nlL) by dropw se 5addition.
After stirring the mxture fg¢ 8hours, the reaction
was poured into water (100 nlL) and the products
extracted into ether (2 x 200 nmL). The conbi ned
were dried over magnesi um sul fate and

extr ae

cong qted to Biryness. The crude product was

pur on silica gel using ether / isohexane (4 / 6)
»

und as a col ourl ess
>y

ddh b-t Nt | edycoO
. T 107m e Y10 H Exanple 4:

} Sloxazoll - 3- yI car banoyl et hyl ) - 3- (1- phen
[ arbonyl 0 -1-azoni a-bicycl o[ 2.2. 2] octa

ne chloride 15 z- 1-Phenyl -cycl ohept anecar boxylic
acid (R -H(1-aza-bicyclo[2.2.2]oct-3-yl) ester

Ex | e | 114 .
1 RGeh S e Plascazin TR 9538 50 s e et an e el dExample
lef@b Iﬁ%%ﬂﬁ@)brﬂﬁlbqv—%—%ﬁmW}?ﬁaiiﬁlﬂaﬂ%&ﬁfﬁdé (ERafp 224 )a03ng )
left Tor one week. The resulting crystals were
wer¢ dissolead 1n@edtenitiHe (wadh eed leifttth stind ohgmnight. nErys(als separated on

staﬁ;fegfgg(i %v{e{‘\ﬁo 1lgerétp Snd ‘if(ftf\ﬁlag(? XS%%?I rg%%@f [%?L% %T&i"%qgeta?%& x3
mIHhd dtetdyd eftdr (2B ml7).ahd deidd tdyiEld the fided comdlnd 24 mg).

251H), 7.44 - 7.39 (m 1H), 7.38 - 7.30 (m 4H), 7.27
- 7.19 (m 1H), 5.18 - 5.11 (m 1H), 39

m/e 477 [M]*

'H NMR (400 MHz, DMSO-Dg) 8 11.33 (s, 1H), 9.09 (s, 1H), 8.37 (s, 1H), 7.38 - 7.31
(m, 4H), 7.27 - 7.22 (m, 1H), 5.15-5.09 (m, 1H), 4.36 - 4.25 (m, 2H), 4.16 - 4.07 (m,
1H), 3.68 - 3.56 (m, 4H), 3.46 - 3.33 (m, 1H), 2.47 (s, 3H), 2.42 - 2.29 (m, 2H), 2.24 -
2.11 (m, 2H), 2.04 - 1.87 (m, 3H), 1.83 - 1.73 (m, 1H), 1.68 - 1.45 (m, 9H).

Example 3: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-[(6-trifluoromethyl-

pyridazin-3-ylcarbamoyl)-methyl]-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-(6-trifluoromethyl-pyridazin-3-yl)-acetamide

H
N _Ng
L
o) =
CF,

6-Trifluoromethyl-pyridazin-3-ylamine (0.042 g) (prepared by a procedure similar to that
described in W0O2007048779) was dissolved in dichloromethane (40 ml.) and stirred with
potassium carbonate (0.214 g). 2-Bromoacetyl bromide (0.12 mL) was added and stiring
continued for 1.5 hours. Water (0.24 mL) was added and the reaction mixture was stirred

for 1.5 hours after which water (40 mL) was added and the reaction mixture stirred for a



4.63 -4.46 (m 2H), 4.17 (ddd, 1H), 3.76 - 3.61 (m
4H), 3.49 (dd, 1H), 2.43 - 2.29 (m 2H), 2.24 - 2.12
wd 2009258707 2. 03 - 1.89 (m 3H), 1.86 - 1.74 (mprdEAsB2008/001647

1.70 - 1.44 (m 9H). Exanpl e 5:
(R)-1-(Pyridazin-3-yl car bano¥T net hyl ) - 3- (1-t hi ophen- 2-
yl'5

cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

futthieyrii Sieoway. Dwﬁﬂlﬂ&aﬁﬁ&&ne’iwhmdpﬂlhwﬂ- drigd AESG D anMeV orated to
Et hyl 2-(thiophen-2-yl)acetate (

cid ethyl ester

affgsd %ﬁéular?{%lgip%aoqnﬁ a@étwfawak%g@%g )30 i) and
iocooled to -78C. Lithiumbis(trinethylsilyl)am de
(2.31 g) in THF (1M solution, 13.8 nL) was added and

m/e 384286 (M+dH" was stirred for 30 minutes.
Bro ene mL s added and the reacti
s HNNROTE0 R VS0t U TED ot SHh Ak G SRSAST (s, 28D

stirred for 1 hour. The reaction mxture was re-cool ed
to -78C and lithiumbis(trinmethylsilyl)amde (2.31 g)
ExampléB: (R)M-6ePhénydieycléBefianéchrvaylagode (adflitr@methyl-
sgl utipon S S r 30 1
PYRdapigEYIsAre @ﬂi %'Yﬁha)zomagn%y&&{g%a%ct@%bm@ﬁ on
m xture was allowed to warmto roomtenperature and
stand overni ght. HPLC-MS analysis indicated that the
was in rrpl ete so the reaction was again
) -78C and further aliquots of lithium
thyIsHyI)blm de (1M solution, 10 nlL) and
B, . were added fol | owi ng the
abgye. ter stirring for a further
7 30 added and the reaction
was extragted with diethyl etGfgr (2 x 60 nL). The
conbi ned pprgani c extracts were dried (MySO4) and
10 evaporated. The resulting oil was purified by colum
chromat ography on silica eluting with ethyl acetate /
I sohexane (1/99) to afford the sub-titled conpound

1 P(flgnvﬂscygboheétswcmmxmfo@%&) -( prebIeiol 822 )t 3(>dhesteﬂéﬁxample

16)3.68% T%%n%%_&lj’g}nlel{b_;@ 121‘}17(%&&1%%%—%éwaz?%dgﬂ—(a%]ggﬁlﬁfe%’xample 3a)

(532) @) wereBdissoined4iipcetdni@ie (Z mL3&Hd left\Wernight. The solvent was
7PCT/ GB2008/

SRR S RO AR 0 B praomsighing wi

10%Shé&hanol in dichloromethane to afford the titled compound (107 mg).

m/e 531 [M]*

'H NMR (400 MHz, DMSO-Dg) & 12.17 (s, 1H), 8.50 (d, 1H), 8.36 (d, 1H), 7.40 - 7.32
20 (m, 4H), 7.28 -7.23 (m, 1H), 5.17-5.10 (m, 1H), 4.57 - 4.42 (m, 2H), 4.22 - 4.14 (m,

1H), 3.76 - 3.61 (m, 4H), 3.47 (dd, 1H), 2.43 - 2.30 (m, 2H), 2.25-2.12 (m, 2H), 2.07 -

1.88 (m, 3H), 1.86 - 1.73 (m, 1H), 1.72 - 1.44 (m, 9H).

Example 4: (R)-1-(Benzo[d]isoxazol-3-ylcarbamoylmethyl)-3-(1-phenyl-

25 cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

a) N-Benzo[d]isoxazol-3-yl-2-chloro-acetamide
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To 2-but-3-enyl-2-thiophen-2-yl-hex-5-enoic acid ethyl

ester (Exanple 5a) (3.18 g) in 5dichloronethane (100
wontgoonssoadded G ubbs Catal yst (2nd Gener ati ongcT/GB2008/001647

Si gma- Al drich Conpany Ltd) (0.100 g). The m xture was

warmed to reflux under nitrogen. After 20 hours the

m xture was allowed to cool to roomtenperature and

evaporated to an oil. Purification by colum

chromat ogr aphy—n silica eluting with ethyl acetate /

i sohexdhe (10 to yield the sub-titled conpound
clZ: 0 A oured oil. 10 II1-1 NWVR (400 MHz,

DVBO{|ID6) @ 7. #9(dd, 1H), 6.98 - 6.92 (m 2H), 5.72

(t, v, N 2H), 2.66 - 2.59 (m 2H), 2.25 -2.14

(m 6H), 1.21 (t, 3H. c)

1- Thi ophen- 2-yl - cycl ohept anecar boxyl i ¢ aci d et hyl
ester 15 1-Thi ophen-2-yl-cycl ohept-4-enecarboxylic
Toacntktwe mj bergstddisoXaZrbdqylamibb ] §Pang@esjimuasbodatedH2 gdin dry

DN 7 Stk Fohokasnitiled bogsees Plaridesp cag g e e

add¥86n e diirritip@hé BdehiiedBr Shotkd g ﬂé@&loﬁtWJsrp%dreH@ﬂb@JzaYer (100 mL)
under 5 atnospheres of hydrogen 20overni ght. Further

and fegreductsregpdtpthmspethereZrndi mhy. (The cambired @xr(r@twgregiped over

[
mag?gsuﬂg g@?%‘g% é(ﬁg t%?e‘élﬁ}to?l%d%g f}gle %rl}/é%%tr%%urcg&/gsd [Pde on 51llca
gelafsirtgr dtlsdrt/ tsopéreny l(éthJ)Stp haffios) the @dl:b—tlﬂ'(ad gorapdumdiagle c()IB)uﬂ&Q solid
) was nade and the reaction m xture was stirred under
«)ggétnnspheres of hydrogen overnight. The contents were
evaporated to dryness and purified on silica eluting
Wi th ethyl acetate / isohexane (5 / 2595) to afford
m/¢ BE0 BYIbHE' t | ed conmpound (2.500 g) as a clear al nost
colourless oil. 41 me 253 [MH 11-1 NWR (400 MHz,
DMSO-D6) 8 7.17 (dd, 1H), 6.95 -6.91 (m 2H), 4.13 (q,

Exaﬁbple 3 (ﬁ&f(%nz?@nsoxﬁz&%-ylcar%&yﬁnew) -3-11-pHlenyll. 50
cyc oheptzll_ll)lécarbonylo(xyj l-al;?)ma bicyclo[2.2.2]octane chloride

O N\O

<

H
1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
le) (114 mg) and N-benzo[d]isoxazol-3-yl-2-chloro-acetamide (Example 4a) (89 mg) were
dissolved in acetonitrile (10 mL) and left for one week. The resulting crystals were filtered
off and washed with diethyl ether (3 x 10 mL) to afford the titled compound as a solid
(120 mg).

m/e 502 [M]*
'H NMR (400 MHz, DMSO-Dg) & 12.15 (s, 1H), 8.16 (d, 1H), 7.74 (d, 1H), 7.72 - 7.67 (m,
1H), 7.44 - 7.39 (m, 1H), 7.38 - 7.30 (m, 4H), 7.27 - 7.19 (m, 1H), 5.18 - 5.11 (m, 1H),
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d) 1-Thi ophen-2-yl-cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester
wdl200bvisgpbren- 2- yl - cycl ohept anecar boxyl i ¢ aci d egdiy&B2008/001647
ester (Exanple Sc) (2.5 g) and (R)- 10qui nuclidin-3-0
(2.08 g) were dissolved in tm uene (350 nL) and sodi um
hydride (0.1 g) added under nitrogen. The m xture was
heated to reflux for 20 hours after which the tol uene
4,688 £AIE | ¥.19i(&dd, |1h205 13, BPa&Wﬁ 4@3&1 "IlH)V\@h?hz‘Q@%m
cool ed and Wwashed wit h wat er ried O4)
2Hp A 4evapdimt &), 2105 L$Ude 31@%)01:186& I\Mds(nrpllHi)fll - b514 (m, 9H).
col um chr omat ography on silica eluting with ethyl
acetate / triethylamne (99/1) to afford 15the
Exﬁmgiés t(red- C%i‘mb!ﬁﬁ}(y?ca&?alﬂ&ylgibﬁl@lﬁ§gl-[t%bﬁln élilNNﬁ)
cy olwptawcazbqnﬂoxym-azsnmbleﬂd@ﬂ 213}pctape Bgomitle64 (m
4H), 2.59 -2.50 (m 3H), 2.18 -2.08 (m 2H), 1.95 -
1.90 (m 201H), 1.71 - 1.44 (m 11H), 1.34 - 1.23 (m
a) ZBut-3enyR2 BiiopenM-pyhdxdfzndic aciyllettatest@ri de 42 To a
suspensi on of pyridazin-3-ylamne (2.7 g) and
i'gopropyl ethylamne (6.3 nL) in dichloronethane (100
C was added bronpacetic anhydride (9.0 g) in
nmet hane (10 nL) by dropw se addition. The

© warmto rt. The resulting suspension was

washed wi th 5di chl oronet hane and dried to
ub-titled conpound as a solid (2.0 g).

11-1 NVRYX400 MHz, DMsSO- D6) 8 11.51 (s, 1H), 9.00 (dd,

Ethl%lgg—ig{ls' Sg-ggﬂ)ac%tWe’ (273'57gA)r was Eisgo%véc{nn t:elt'fgh’ydrdfdf&r%n Q?O m%tbar'ld
codiéa) tol7§%y r Lgtaah i uth&ayibiayRliaetdyl 2y id 1HF (1M enbes, 23.8 mL)
Wawiﬂeé R therroluion syas|sxgg for 38 miputgs. Ki-Bramapwt- e dek mhewas
add2l O R reaction mixture was allowed to warm to room temperature and stirred for 1
hour. The reaction mixture was re-cooled to -78°C and lithium bis(trimethyisilyl)amide
(2.31 g) in THF (1M solution, 13.8 mL) was added and the solution was stirred for 30
minutes. 4-Bromo-but-1-ene (1.4 mL) was added and the reaction mixture was allowed to
warm to room temperature and stand overnight. HPLC-MS analysis indicated that the
reaction was incomplete so the reaction was again cooled to -78°C and further aliquots of
lithium bis(trimethylsilyl)amide (1M solution, 10 mL) and 4-bromo-but-1-ene (1.0 mL)
were added following the procedure outlined above. After stirring for a further 2 hours,
water (30 mL) was added and the reaction was extracted with diethyl ether (2 x 60 mL).
The combined organic extracts were dried (MgSO,) and evaporated. The resulting oil was
purified by column chromatography on silica eluting with ethyl acetate / isohexane (1/99)

to afford the sub-titled compound (3.18 g).

'H NMR (400 MHz, DMSO-Dg) 8 7.21 (dd, 1H), 6.97 - 6.94 (m, 2H), 5.79 (ddt, 2H), 5.01
(dg, 2H), 4.95 (dq, 2H), 4.17 (q, 2H), 2.22 - 2.08 (m, 4H), 2.00 - 1.85 (m, 4H), 1.24 (t,
3H).
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1- Thi ophen- 2-yl - cycl ohept anecar boxylic acid (R)- (1-
aza-bicy clo[2 .2 .2]oct-3 -yl) ester |S(Exanple 5d)
wq a0omxgroand 2- br ono- N- pyri dazi n- 3-yl - acet am dECT/GB2008/001647
(Exanpl e 5e) (52 ng) were dissolved in acetonitrile (3
m.) and stirred overnight. Ethyl acetate (9 nL) and
i sohexane (4 nlL) were added and stirred overnight. The
resulting crystals were filtered off and then
b) UrTHitpRhedyMiycibhepthi bnada@or{ie 4 éhflak@rthe titled
conmpound (14 ng). 20 me 469 [Mt] 1H NWR (400 MHz,
), 8 11.68 (s, 1H), 9.05 (dd, 1H), 8.25 (d, 1H)
1H), 7.44 (dd, 1H), 7.03 (dd, 1H), 6.99 (dd,
- 509 (m 1H, 4.37 (s, 2H), 4.17 - 4.08
,.®76 - 3.57 (m 4H), 3.57 - 3.46 (m 1H),
k .42 (m 1H, 2.29 - 2.22 (m 1H, 2.21 - 2.11
nslwo 7-1.90 (m 4H), 1.90 - 1.80 (m 1H),
1.78 - 1. 8 (m 1H), 251.66 - 1.46 (m 8H). Exanple 6:
(R -1-[(5-Methyl -i soxazol - 3-yl car banoyl) - met hy1] - 3- ( 1-
t hi ophen-2-yl cycl ohept aneear bonyl oxy) - 1- azoni a- bi cycl o
To[leﬁ.—Qi:IthZaﬂhE)pbemm)d{hexéama)c acid ethyl ester (Example 5a) (3.18 g) in

aiciiFpenaes TR oIS B Bl DRdi B ion s igye aHricn
Co'i_mﬂﬁ%' nyd)-(b 306 8% qlhe $ﬁ1¥€u§éﬂvﬁ§w§rlnéh5to YefluxTunder mtro%en After 20 hours

di chl oronet hane (50 nL) was added 2-bronpace
thdjnmwréeva(s ﬁll%em)cmytocrpomvwmeera@m aridmyaporhted tcem:mll dturification

o B s el SR PUER ol B ARG gyt it
theﬁb’ub&dle\d/lcbhlpﬁﬂﬁh(esﬂolgﬁaslaikﬁﬁb&d&ﬁﬂ evaporated to yield

the sub-titled conpound (279 ng). 10 1H NWR (400 MHz,

DVSO- D6) 8 11.32 (s 1H), 6.62 (s, 1H), 4.06 (s, 2H),

1 ;
HER 60 VAT INFEBD ALY (4 I S B SRR DR T (52 415 @
2HY) Ji.6eph2s9 Zmy 2y, 250 pt anesHr banyd, 0Ky, - 1- azoni a- bi cy

cl o[ 2.2. 2] octane brom de

1- Thi ophen- 2-yl - cycl ohept anecar boxylic acid

c) %—E%ﬁ(‘%?ﬁ—gf%-b:iygllﬁh&JtQ{egargo%]lf&CJcidgétH)Ji)eséﬁt er (Exanple 5d)

2-brono- N- (5- et hyl -i soxazol - 3-y1) - acet am de (Exanpl e
6a) (45 ng) were dissolved in acetonitrile (2 nL) and
i d\overni ght. Ethyl acetate (10 nL) 20and

e (9 nL) were added and stirred overnight. The
crystals were

o~
1-Thiophen-2-yl-cyclohept-4-enecarboxylic acid ethyl ester (Example 5b) (2.86 g) was
dissolved in ethanol (30 mL) and tris(triphenylphosphine)rhodium(I) chloride (0.100 g)
was added. The reaction mixture was stirred rapidly under 5 atmospheres of hydrogen
overnight. Further tris(triphenylphosphine)rhodium(I) chloride (0.050 g) was added and
the reaction mixture was stirred under 5 atmospheres of hydrogen for 3 days. A third
addition of tris(triphenylphosphine)rhodium(I) chloride (0.050 g) was made and the
reaction mixture was stirred under 3 atmospheres of hydrogen overnight. The contents
were evaporated to dryness and purified on silica eluting with ethyl acetate / isohexane (5 /

95) to afford the sub-titled compound (2.500 g) as a clear almost colourless oil.
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filtered off and washed with ethyl acetate to afford

the titled conmpound (82 ng). me 472 [M+] 1H NVR (400
wokng/ 15330 D6) 8 11.55 (s, 1H), 7.44 (dd, 1H),pdr/682008/001647

(dd, 1H), 6.99 (dd, 44 - 3.55 (m 4H), 3.53 - 3.43

(m 1H), 2.54 - 2.42 (m 1H)41 2.41 (d, 3H), 2.27 -

2.22 (m 111), 2.19 - 2.13 (m 1H), 2.07 - 1.90 (m

4H), 1.89- 1.77 (m 1H), 1.77- 1.65 (m 1H), 1.63 -

1.48 (m 8H). 5 Exanple 7:

R -11(3-Met hyl -i soxazol - 5-yl car banoyl )-net hyl ] -3-(1-t

nﬂ%? Hgégélylcycloheptanecarbonyloxy)-l-azonia-bicyclo[

1 7 i
HIOFRIUOGNARE DNISBLISG 817 (g, 11D, 6,95 691 (m. 26D, 4.1 (g, 319, 253
(d(BQIvB,tZ]yzl - Q.ﬁ@)(ﬁl QJH)S}.Y(D alln'SOQm( 81—9, g)zo &nBinot assi um

carbonate (9.8 g) were suspended in dichl oronet hane
(100 nL) at roomtenperature and 2-bronoacetyl brom de
i X - Xt
o P o R e Bl SRR 3 eser
with a further quantity of potassium carbonate (3 Q)
and the reaction mxture stirred for a further 30
m ny The reaction mxture was poured into water
and extracted with dichloronethane (2 x 50
i ned organic extracts were dried over
fate and then evaporated in vacuo. The
s purifed by colum chromat ography on
S with ethyl actetate / isohexane (50:50)
to give 20sub-titled conpound (4.8 g). 1H NWVR (300
MHz, CDCH3) 8 11.97 (s, 1H), 6.16 (s, 1H), 4.09 (s,
2H), 2.19 (s, 3H). Exanpl e 7:
1-ThRyphen{2 g-aystohgptanesasbax plic B:id ¢thpldstamtampie benR]5-8-a0d {R)-

t hi.ophen= 25 %k 2 . . : .
b PRI SR 8P s el n ebisne 290w oo ki1
added@iidélenitrogen. The mixture was heated to reflux for 20 hours after which the

toluene was carefully distilled off to leave ~100 mL which was cooled and washed with
water (100 mL), dried (MgSQy) and evaporated. The crude product was purified by

column chromatography on silica eluting with ethyl acetate / triethylamine (99/1) to afford

the sub-titled compound (2.84 g).
m/e 334 [M+H"]

'"H NMR (400 MHz, CDCl3) § 7.18 (t, 1H), 6.95 - 6.92 (m, 2H), 4.77 - 4.72 (m, 1H), 3.14
(ddd, 1H), 2.83 - 2.64 (m, 4H), 2.59 - 2.50 (m, 3H), 2.18 - 2.08 (m, 2H), 1.95 - 1.90 (m,

1H), 1.71 - 1.44 (m, 11H), 1.34 - 1.23 (m, 1H).

e) 2-Bromo-N-pyridazin-3-yl-acetamide

H
N N
O =
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1- Thi ophen- 2-yl - cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 5d)

wa@ 29nsg70and 2- br ono- N- ( 3- et hyl i soxazol - 5-yl ) pceG8®08801647
(Exanmpl e 7a) (32 ng) were dissolved in acetonitrile (2
m.) and left overnight. Ethy#2acetate (10 nL) and
i sohexane (10 nL) were added and the crystals filtered
of f, washed with ethyl acetate and dried to afford the

Taa !;dsﬁdlsmmégiyngazglg?zy;@)nne@ g g4312d {ilMo %@&ﬂ%lanﬁiNR((( 34 ) in
dlc'(%omf%ne ()an g O @péasé agdd r()gloa(?ﬂy anlydyide (%0 @¥in m
d1%1f1'87r§m_%t1%.ﬁes Ellq)’(nr}]ﬂ: 4¥-§¢p§%§%qul§h%£he?iﬁ]&ﬁfﬁbwés gérié}fg(t é):lbber 0.5

hotitd)and 2heh7allowzd 4@ wam tdlit) Thee@ilting Qispéhs{omwabHiltered, @hshed with
(S, 3H), 2.19 - 2.1 1 2.08- 1.77 (m. . 4H),
aicgTeyomeingginddriedi itotdibe Sub iy smustpd da S Al @ 5.
(R) - 1- [ (3- Fl uor o- phenyl car banoy1) - met hyl ] - 3- (1- t hi ophe
n- 2-yl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2]
IH(N:MBI’]@O@W‘II d2Map-Dg) 6 11.51 (s, 1H), 9.00 (dd, 1H), 8.28 (dd, 1H), 7.74 - 7.68

| uor o- phenyl) - acet am de WO
(mzbggﬂn]gsgg\Loégbr/ GB2008/ 001647 46 addition. After
stirring overnight the reaction m xture was washed

vvlth water, dried with magnesium sul fate and
mﬁaﬁl\’édl (Ryridagini3yhearbamoy linetleyd)-3 d ksbiopbler(-2:y0-7 Q) .

eripfestsieyigionlyt- i SablEagiochanthriny 11y

6.87 (tdd, 1H), 4.03 (s, 211). Exanple 8:

(R) 1-[ (3- Fl uor o- phenyl car bam)yl) nmet hyl ] - 341-t hi ophen
: Iohepta arbonyloxy) -azoni a-bicyclo[2.2.2]0

DM de 1

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (80 mg) and 2-bromo-N-pyridazin-3-yl-acetamide (Example 5e) (52 mg)
were dissolved in acetonitrile (3 mL) and stirred overnight. Ethy! acetate (9 mL) and
isohexane (4 mL) were added and stirred overnight. The resulting crystals were filtered off

and then triturated with ethyl acetate to afford the titled compound (14 mg).

m/e 469 [M']

'H NMR (400 MHz, DMSO-Ds) 6 11.68 (s, 1H), 9.05 (dd, 1H), 8.25 (d, 1H), 7.79 (dd,
1H), 7.44 (dd, 1H), 7.03 (dd, 1H), 6.99 (dd, 1H), 5.14 - 5.09 (m, 1H), 4.37 (s, 2H), 4.17 -
4.08 (m, 1H), 3.76 - 3.57 (m, 4H), 3.57 - 3.46 (m, 1H), 2.48 - 2.42 (m, 1H), 2.29 - 2.22 (m,
1H), 2.21 - 2.11 (m, 1H), 2.07 - 1.90 (m, 4H), 1.90 - 1.80 (m, 1H), 1.78 - 1.68 (m, 1H),
1.66 - 1.46 (m, 8H).

Example 6: (R)-1-[(5-Methyl-isoxazol-3-ylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide
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1- Thi ophen- 2-yl - cycl ohept anecar boxylic acid (R) - (1 -
az a-bi cyclo[2 .2 .2]0 ct -3 - yl) ester (Exanple
wothe/#6ony) and 2- brono- N- (3-f 1 uor o- phenyl ) - aaEl/eBR08/001647
(Exanmpl e 8a) (67 ng) were dissolved in acetonitrile (2
m.) and | eft overnight. D et4yl ether (10 nlL) and
15i sohexane (8 nL) were added and the m xture was |eft
overnight. The resulting crystals were filtered off
and washed with diethyl ether to afford the titled
compound (90 ng). nme 485 [M] 1H NMR (400 MHz,
a) DNBONDGY- (5 nikthy84sokszol-BH)l)-acetEBidedt , 1H), 7.46 - 7. 39
(m 2H), 7.33 - 20 7.29 (m 1H), 7.04 (dd, 1H), 7.02 -
6.96 (m 2H), 5.15 -5.10 (m 1H), 4.33 -4.24 (m 2H)
4.17 - #.07 (m 1H), 3.77 -3.58 (m 4H), 3.51 (dd,
. -N 44 (m 1H) 2.28 -2.22 (m 1H), 2.21
Brio 1 (m 1}ﬂ 2.08 - 1.70 (m 6H), 1.66- 1.47 (m
8H) .o Ie 9:
(R) - 14(5- Met Ryl - pyrazi n-2-yl car banoyl) -nethyl]-3-(1-th
|ophen 2-yl 25

Tog TR L OB ORI ETRETH (303 B H 2Py 0y isoka o agamine

(1. 457 gﬂnaflﬂllbro%eﬁ%né‘ &50 LY Gas QJded 2-bromoacetyl bromide (1.28 mL£ by
yl am ne and cesi um car bonate

- et yrazi n-
dr@)m%ﬁ a;élmcmeahq*: reaghian mvEUre 3@s slijredareraigtendishendwy wl geth water
2 g?lﬂr r X %ﬁn}?a%%c | bggsrnlsepgxﬂget% grli%ﬁﬁndajgﬁgs?urg E"%jl d&té" A

ev@@ﬁatéchﬁ) mlutﬂw sibaitedaotpdumd N9 eid)yl acetate (2 x 100
nm.) and dried over magnesi um sul fate. Concentrati on of
the extract to -50 nL and addition of isohexane (100

'H%Qflf%ﬁmg}?ﬁ ngltzlbé) 'Igﬁgdﬁgg??gﬂ%ﬂ%gg? 6%@'4@3 §s,1 24 s (s, 3m).

(1H, s), 8.31 (1H, d), 4.16 (2H, s), 2.46 (3H, s).
Example 6: (R)-1-[(5-Methyl-isoxazol-3-ylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

H
o /, N N
N/\ﬂ/ /\O
O_ o) L<
H

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (68 mg) and 2-bromo-N-(5-methyl-isoxazol-3-yl)-acetamide (Example 6a)
(45 mg) were dissolved in acetonitrile (2 mL) and stirred overnight. Ethyl acetate (10 mL)-
and isohexane (9 mL) were added and stirred overnight. The resulting crystals were

filtered off and washed with ethyl acetate to afford the titled compound (82 mg).

m/e 472 [M"]
'"H NMR (400 MHz, DMSO-Dg) 8 11.55 (s, 1H), 7.44 (dd, 1H), 7.03 (dd, 1H), 6.99 (dd,
1H), 6.61 (s, 1H), 5.13 - 5.08 (m, 1H), 4.31 (d, 1H), 4.26 (d, 1H), 4.14 - 4.05 (m, 1H), 3.72
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Exanpl e 9:
(R -1-[ (5-Met hyl - pyrazi n-2-yl car banoyl)-nethyl]-3-(1-t
wbmphssre2- yl cycl ohept anecar bonyl oxy) - 1- azoni ap®i/cBedospo1647
2.2.2])octane brom de 15
1- Thi ophen- 2-yl - cycl ohept aneggr boxylic acid (R)-
(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 5d) (48
ng) was dissolved in acetonitrile (2 nL) and

-3%5*{&9&9{7'%@ BTBB*@M' 1H¥pr azzwoﬁ m;)zaq:@a @'H)d@n 222 (m, 1H),
e 9a) was ad After stirring f

e’4<1f‘<j(irletlli§/)1,2gﬁhér90(( » HHH), 1a$£b| lgﬁmaxbhﬁ}alﬂg -n.95 (\merlél) 1.63 -
g The crystals were collected by filtration,
I(SII)vvlth ethyl acetate (2 x 4 nL) and dried to
afford the titled conpound (26 np). WO 2009/ 138707
48 11- 5400 MHz, DMSO-D6) 8 11.26 (s, 1H), 15
Exemplem)(R) Aetbgbisorazsk:3-yicagbamgyl) methyl}-344 - tpumhen -2-yl-

espfemtapesindeiond Papofis o2 ffoeafe Borg 08 (

a) 2-Bromo-N-(3-methyl-isoxazol-5-yl)-acetamide

H
N o)
Br/\”/ \ \N
O /

3-Methyl-isoxazol-5-ylamine (2.9 g) and potassium carbonate (9.8 g) were suspended in
dichloromethane (100 mL) at room temperature and 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 mixture
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 chromatography on silica eluting with ethyl actetate / isohexane (50:50) to give

sub-titled compound (4.8 g).
'H NMR (300 MHz, CDCl3) 8 11.97 (s, 1H), 6.16 (s, 1H), 4.09 (s, 2H), 2.19 (s, 3H).

Example 7: (R)-1-[(3-Methyl-isoxazol-5-ylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide



(m 4H), 3.56 - 3.46 (m 1H), 2.48 (s, 3H), 2.50 -

2.44 (m 1H), 2.28 - 2.22 (m 1H), 2.20 - 2.11 (m
wdtdpy/1&708- 1.90 (m 4H), 1.90- 1.80(m 1H), lpdPeBi008B01647

(m 1H), 1.64- 1.48 (m 5 8H). Exanpl e 10:

(R)-1-(Benzo[ d]i soxazol - 3-yl4mar banoyl net hyl )-3-(1-thio

phen- 2-yl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2

. 2] octane chloride 10H

and N-benzokflisoxazol - 3-yl1-2-chl or o- acet am de
&) | (54 rrgk} vver§ di ssolved in acetonitrile
and [NeTt for 6 days. The resulting

- e hi I il er ed||of fNand washed with di et hyl
(3™ )Oto a d the titled is conpound (82

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (50 mg) and 2-bromo-N-(3-methylisoxazol-5-yl)acetamide (Example 7a) (32
mg) were dissolved in acetonitrile (2 mL) and left overnight. Ethyl acetate (10 mL) and
isohexane (10 mL) were added and the crystals filtered off, washed with ethyl acetate and

dried to afford the titled compound (37 mg).

m/e 472 [M"]

'H NMR (400 MHz, DMSO-Dg) & 12.21 (s, 1H), 7.44 (dd, 1H), 7.03 (dd, 1H), 6.99 (dd,
1H), 6.18 (s, 1H), 5.15 - 5.07 (m, 1H), 4.35 (d, 1H), 4.30 (d, 1H), 4.14 - 4.05 (m, 1H), 3.73
- 3.54 (m, 4H), 3.54 - 3.43 (m, 1H), 3.17 (d, 1H), 2.47 - 2.42 (m, 1H), 2.27 - 2.20 (m, 1H),
2.21 (s, 3H), 2.19 -2.12 (m, 1H), 2.08 - 1.77 (m, 4H), 1.77 - 1.65 (m, 1H), 1.65 - 1.46 (m,
8H).

Example 8: (R)-1-[(3-Fluoro-phenylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclof2.2.2]Joctane bromide

a) 2-Bromo-N-(3-fluoro-phenyl)-acetamide

H
N F
oY
0

To a suspension of sodium bicarbonate (1 g) and 3-fluoroaniline (0.46 g) in

dichloromethane (100 mL) was added 2-bromoacetyl bromide (0.36 mL) by dropwise
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me 509 [M] 11-1 NMR (400 MHz, DMSO-D6) 8 12.16 (s,
1H), 8.17 (d, 1H), 7.74 (d, 1H, 7.72 - 7.67 (m 1H)
wO2009138707. 39 (m 2H), 7.04 (dd, 1H), 6.98 (dd,pcAsB2008/001647
5.16 - 5.11 (m 1H), 4.64 - 4.50 (m 202H), 4.21 -4.13
(m 1H), 3.82- 3.64 (m 4H),463.59 (dd, 1H), 2.56 -
2.44 (m 2H), 2.29 - 2.22 (m 1H), 2.22 - 2.13 (m
1H), 2.08- 1.89 (m 3H), 1.89- 1.81 (m 1H), 1.80-
adémér? f(f%r stiffing (;veﬁﬂ%ht the éthfomm1§hDre was wabReAWkiEwads, dried with
(Pyrazin- 2-yfcarbanoyl met hyl)-3-(1-thi ophen-"2-yl
magﬁesmm sulfate and evaporated to yield the sub-titled compound (1.07 g).
cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
brom de a) 2-Brono- N pyrazin-2-yl-acetam de WO
/2992 M3BTP7PCT/ GB2008/ 001647 49 H BrN 1 N To a stirred
| _suspensi on of pyrazin-2-ylamne (1.87 g) and potassi um
HMNYIBdAa® dHB mlg))B 8.h4 @, cio7 Sfrédth & /(A5 tdlH)wa 8 (ddd, 1H),

d dro addi ti on 2-bronpacetyl bromde (1.72
6'828 % ’I’ﬁi r@a‘gt izgﬁ' m xture was stirred overni ght and
then washed with water (2 x 50 nL). 5 The organic
phase was separated, dried with magnesi um sul fate and

Exampeo$:oiRed - K&F}u@oephmlcgdmmwl) wtludhédhﬁumpberv@ )@j
8.6
ey o pncatiogniey) A fieyersth A Hoedhl prginkgt (25 LY
11:

(Rj - 1- (Pyrazi n- 2-yl car banoyl net hyl ) - 3- (1-t hi ophen- 2-yl|

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (96 mg) and 2-bromo-N-(3-fluoro-phenyl)-acetamide (Example 8a) (67 mg)
were dissolved in acetonitrile (2 mL) and left overnight. Diethyl ether (10 mL) and
isohexane (8 mL) were added and the mixture was left overnight. The resulting crystals

were filtered off and washed with diethyl ether to afford the titled compound (90 mg).

m/e 485 [M']

'H NMR (400 MHz, DMSO-Dg) & 10.84 (s, 1H), 7.58 (dt, 1H), 7.46 - 7.39 (m, 2H), 7.33 -

7.29 (m, 1H), 7.04 (dd, 1H), 7.02 - 6.96 (m, 2H), 5.15 - 5.10 (m, 1H), 4.33 - 4.24 (m, 2H),
4.17-4.07 (m, 1H), 3.77 - 3.58 (m, 4H), 3.51 (dd, 1H), 2.56 - 2.44 (m, 1H), 2.28 - 2.22 (m,
1H), 2.21 - 2.12 (m, 1H), 2.08 - 1.70 (m, 6H), 1.66 - 1.47 (m, 8H).

Example 9: (R)-1-[(5-Methyl-pyrazin-2-ylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-(5-methyl-pyrazin-2-yl)-acetamide
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H 151- Thi ophen- 2-yl - cycl ohept anecar boxyl i c acid
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 5d)
wa 1d06/18597 and 2- br ono- N- pyr azi n- 2- yl - acet am dep¢E&Bd@BB01647
11a) (75 ng) were dissolved in acetonitrile (2 nmL) and
| eft overnight. D ethyl ethe47 (10 nL) and i sohexane (8
nm.) were added and the m xture was left to stand
overnight. The resulting crystals were filtered off
and waghed with diethyl ether to afford the titled
0 20mg). nle 469 [ M+ 1H NMR (400
Bm#t, DVSOHD6) " 11.38 (s, 1H), 9.28 (s, 1H), 8.50 -
8.450(m 2H), IZ. 44 (dd, 1H), 7.04 (dd, 1H), 6.99 (dd,
1H), 5.15 -B'09Ym 1H), 4.36 (s, 2H), 4.18 -4.08 (m
251H), 3.76 - 3.58 (m 4H), 3.58 - 3.46 (m 1H), 3.33
- 329 (m 1H, 2.55 - 2.43 (m 1H), 50 2.29 - 2.22

To( r?f x%g% ()f 25 %L%U]ylz ayra@g Ll %a%i 2 9:%_81%1 CRr é)&érlrtle (El’_%g) %’ﬁ&ved in

dryBBIMF (30 mExw&igddded By dropwise addmon bromoacetylbromide (2.89 g) and the

uor o- phenyl ) - cycl ohept anecar bonyl oxy] - 1-
(R -311- (3-Fl h l) | oh b I ]-1-(
mlﬁlflfeasgrwdgt rtefor 2 hours. Water (200°'mL) was added and the mixture extracted with

eth&lr %%f%%{f;{ ‘16(%@/ hid dridP SRk ﬁ’lth&Y&lll Qlllli?atg C%Jng&h%ﬂgn of the extract

to 25Bml_- Srndeardditicd-of 3schbxeme @l @hely ) ventax sib-ethal @ngwivbd as a solid
thyl ester 10 (3-Fluoro-phenyl)-acetic acid nethyl

(1g§g r (4.30 g) was dissolved in tetrahydrofuran (20

m.) and cooled to -78C. Lithium

bis(trinmethylsilyl)amde (25.6 nL, 1M THF sol ution)
'"HhNAYRA AR N EHm OMS@-Bxd Butl i06r( 1 Has), 8117 ( tids)f D31 G0, ) Mt @EH, s),
24% ﬁﬁOﬁD but-1-ene (2.60 nL) was added and the reaction
464 s were allowed to warmto roomtenperature and

stir for an 15hour. The reaction m xture was again

cooled to -78C. Lithiumbis(trinmethylsilyl)am de (25.6
Example % (R4 - &%Mﬂthﬂﬂ)ymam Zriiltatbamelyl)- kmtlssd] aﬂt(ldslmlophm 2-yl-

cyc%ﬁe Eeg% é gpt)txﬁLT}aé l(l:l —bleCEQ[ggﬁzr]gCtagé 5‘{'}‘ d tgL 3/\/ar m

to roomtenperature and stir for an hour. The contents
were again cooled to -78C and further aliquots of
‘bls(trﬁﬂethyIS|lyl)an1de (25.6 nL, 1M THF

) and brono-1- 20butene (2.60 nL) wer e added
ng the procegdure outlined above. After stirring
) i Nyas added and the reaction
fturel ext B {ed| Wit di e hyl ether (2 x 60 nL). The
xtracts were dried wth magnesi um
sulfate and evapor at ed. e resulting liquid was
purifiedHyby col um chromat ography on silica el uting
with ethyl acetate / isohexane (1 / 99) to afford the
sub-titled conmpound (5.0 g).

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (48 mg) was dissolved in acetonitrile (2 mL) and 2-bromo-N-(5-methyl-
pyrazin-2-yl)-acetamide (Example 9a) (33 mg) was added. After stirring for 1 week
diethyl ether (8 mL) and isohexane (5 mL) were added. The crystals were collected by
filtration, washed with ethyl acetate (2 x 4 mL) and dried to afford the titled compound (26

mg).

m/e 483 [M"]
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1- (3- Fl uor o- phenyl) - cycl ohept - 4- enecar boxylic acid
woabhvyis7ester 51 To PCT/GB2008/001647

2-but - 3-enyl- 2- (3-fl uoro-phenyl)-hex-5-enoic acid

met hyl ester (Exanple 12a) (480 g) 5 in

di chl oronet hane (100 nL) was added G ubbs Catal yst

(2nd Generation, Signma-Aldrich Conpany Ltd) (0.05 Q).
' RDARTA8 W8, W9NSORD B (16 (& elfﬂ)uy 197daH) 8 86 @9¢R), A4 &, 1H),

20 hours the reaction was cool’ed t0 roomtenperature,
7.08\(dgoltBt Q9 t(dd, did)03.15 and8 Hmy 1 1), e B3y, B, drid (ddd, 1H), 3.75 - 3.57

chro 0 iic Iu'n i, th ethy C te
(m; 3 erstiet FEOY. @8 Sb RS S B e Js 68 Bt 220
2. 1Nr@adus, ZSJJBDM@domaiHﬁu%l fllszﬂtﬁ{ 1@1701117981@‘9 (8L @H‘}'lnat 1.48 (m,
material was present in iothe mixture so the m Xture
8HMas subjected to a repetition of the reaction
conditions and purification as above to afford the
subtitled conpound as a coloured oil (3.60 g). me 249
Ethpw 10: $R)-11Benzdililisvxazd B A¥nbasios LR i) 33 e BHibphan-2-§1-

acid nethyl ester
cycloheptmegarhonyinxyylyazeyiarkipwhel22.2deetane geyidec aci d

met hyl ester (Exanple 12b) (1.09 g) 20 was disolved in

met hanol (20 mi), palladiumon carbon (50 ng) added

and ture stl rred under 4 atm of hydrogen overnight.
Th ion w&d filtered and evaporated to afford the
sul ed conpoundH(l 0 me 251 [M+H] 52

\_s O\A;ﬁ( N\O

1-Thiophen-2-yl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 5d) (71 mg) and N-benzo[d]isoxazol-3-yl-2-chloro-acetamide (Example 4a) (54
mg) were dissolved in acetonitrile (10 mL) and left to stand for 6 days. The resulting
crystals were filtered off and washed with diethyl ether (3 x 10 mL) to afford the titled

compound (82 mg).

m/e 509 [M']

'"H NMR (400 MHz, DMSO-Dg) & 12.16 (s, 1H), 8.17 (d, 1H), 7.74 (d, 1H), 7.72 - 7.67 (m,
1H), 7.44 - 7.39 (m, 2H), 7.04 (dd, 1H), 6.98 (dd, 1H), 5.16 - 5.11 (m, 1H), 4.64 - 4.50 (m,
2H), 4.21 - 4.13 (m, 1H), 3.82 - 3.64 (m, 4H), 3.59 (dd, 1H), 2.56 - 2.44 (m, 2H), 2.29 -
2.22 (m, 1H), 2.22 - 2.13 (m, 1H), 2.08 - 1.89 (m, 3H), 1.89 - 1.81 (m, 1H), 1.80 - 1.69 (m,
1H), 1.64 - 1.47 (m, 8H).

Example 11: (R)-1-(Pyrazin-2-ylcarbamoylmethyl)-3-(1-thiophen-2-yl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-pyrazin-2-yl-acetamide
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d) 1-(3-Fluoro-phenyl)-cycl ohept anecarboxylic acid

(R -(1-aza-bicyclo[2.2.2]oct-3-ye ester
wd.20084387e0r 0- phenyl ) - cycl ohept anecar boxyl i ¢ aceair/gBRdyho1647
ester (Exanple 12c) (0.280 g) 5 was dissolved in
tol uene (100 mL) and (R)-qui4tuclidin-3-ol (0.320 g)
was added. Toluene (10 nL) was distilled off in a Dean
and Stark apparatus and after cooling sodi um hydride
(10 mg)Hwas added. The reaction was refluxed in a Dean

S ratus for 4 hours after which tine an

extr 3] anolfint of sodi um hydride (10 ng) was added and
the eactiton was heated to reflux for a further 4
hours. AfteNallowing to cool to roomtenperature, the
io toluene was washed with water, dried (MySO4) and
T%wsag@ﬂévmnsm ef P)@Slld@eylmglerilhrmfgl) end pytagsginyparbonate (8.19 g) in

h t.h _eth cet i exan
s GESEHARE O FUUAIRY WS REF 2 Eulat IR0 .72
mity. Tt Feation M8 Wak sthyred Oveadibbt thdtthén ‘Shﬁhe& itithghter (2 x 50 mL).
conpound (0.200 g). me 346 [MrH 1S111 NWR (399. 824
Theyqsganisrbesy was sepaigteds %rledmth nagnegyium yulfpte ang evppprated tg yield the

.78 - 4.73 (m | . 3.14

S”‘%gg d%ﬂﬁﬂo”%%?%éggz 66H)(m 3H) 2.66 -(2. 56 (H)m 1H),

2.53 - 2.46 (m 1H), 2.46 - 2.36 (m 2H), 2.13 - 1.99

2 1.90 - 1.85 1 1.73 - 1.40 11H),
‘HgN% (Hé()yg{ ,q:]Dquq)? 9. gig%}rg) §.63 (s, 1H), 842 (d, IrB 830'_?dd 1H), 4.06
(SQ - 341- ( 3- Fluoro phenyl ) - cycl ohept anecar bonyl oxy] - 1-(
azin- 2-
ylcarbannylnethyl) 1- azonia-bicyclo[z 2. 2] oct ane

br oni 2009/ 13 PCT/ 200 47 53
Exampl £ (8 S-BR B Pores e B poRbesc o
cy&la‘aefftﬂnéi:ﬁﬁ)(ﬁiy%b-‘iLa%ograzﬂ@%lo[é Z’Q-]))cﬁﬁf: ﬁﬁ'or(lﬁéa”m e 12d)
g) was dissolved in acetonitril n.) and
2 br ono- N- pyr azi n- 2-yl acet am de (Exanple 11a) (0.05 9)
was added. The reaction m xture was stirred for 3
ilutedpMth diethyl ether (8 nmL), stirred for
10 mnutes, the resulting solid was filtered
fth dlethI ether (3 x 8 nL) to afford a
sed from hot butanone (8
@ aitltlgd conpound as a solid (0.081
) ] ®oN . 826 MHz, DVMSO-D6) 8 11.42
(s, 1H), 9.28 (s, 1H), N49 - 8.45 (m 2H), 7.40 (td,
, 1bl 712(m 2H) 709(td 1H), 517- 510

"l%‘qu_pen 23ylgzyclpﬁéptaqsbcarngglg: amcé(&pl( l(aﬁf\ b1q;1ylo[é2 ,_?Fi]pcl 32yl)2cpter
o T e

wefegis®H)ed in acetonitrile (2 mL) and left overnight. Diethyl ether (10 mL) and

B

isohexane (8 mL) were added and the mixture was left to stand overnight. The resulting

crystals were filtered off and washed with diethyl ether to afford the titled compound (117

mg).

m/e 469 [M']

'H NMR (400 MHz, DMSO-Dg) & 11.38 (s, 1H), 9.28 (s, 1H), 8.50 - 8.45 (m, 2H), 7.44
(dd, 1H), 7.04 (dd, 1H), 6.99 (dd, 1H), 5.15 - 5.09 (m, 1H), 4.36 (s, 2H), 4.18 - 4.08 (m,
1H), 3.76 - 3.58 (m, 4H), 3.58 - 3.46 (m, 1H), 3.33 - 3.29 (m, 1H), 2.55 - 2.43 (m, 1H),
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15 Exanpl e 13:
(R)-341- (3- Fl uor o- phenyl ) - cycl ohept anecar bonyl oxy] - 1- (
WO H0ONazsi07 3- PCT/GB2008/001647
yl car banmoyl met hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
brom de 20a) 2-Bronp-N-isoxadbl - 3-yl -acet am de
| soxazol -3-ylamne (1.14 g) was dissolved in
di chl oronet hane (50 nL) and pot assi um 25car bonat e
2. 2(98 27@2 gh M)szaddedlz (Br, o8 y1.88 o3 Hyla 881 1D (th) 111)2$.79 -
with stirring and the suspension was
17§t(|“f rléa b%rﬂn“éiﬁ'ﬁn 8Hhe reaction nixture was washed
with water (2 x 50 nL), dried and evaporated. The
product was recrystallised from dichl oronethane /

Exasqile 1 2n@®) 30 1aBf Kluokd-pleensy Dbeyicldhlepthne cambonyidx { 21-8p @hzin-2-
54 Exanpl e 13: .y .
ylc("F&?@'?Q%"(t@Y]lhl%Pﬁﬁﬁﬂw[%'zc@%?téﬂ‘“ebf%@éar bonyl oxy] - 1-

(i soxazol - 3-
yl car banoyl met hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
a) BBod3emyl-8-(3-fludrd~phenyb-heh Sngnb)e oyt nethypeserecar boxyl i ¢
acid (R - (1l-aza-bicyclo[2.2.2]oct-3-yl) ester
(Exanmpl e 12d) (50 ng) and
2- br oRp- N-i, soxazol - 3-yl -acet am de (Exanple 13a) (30
nmg) wewe /ssol ved in acetonitrile (4 nL) and stirred
The solution was diluted with iodiethyl
) and stirred overnight. The resulting
vere filtered off, washed with ether (3 x 10

F . el to afford the titled conmpound as a solid
( ) . e 470 [M] 1H NWR (399.826 M1z, DMSO D6) 8
1 (s, Obd), 8.90 (d, 1H), 7.40 (td, 1H), 7.18 - 1S

7.07 (m 3H), 6.91 (d, 1H), 5.16 - 5.10 (m 1H), 4. 31
(d, 1H), 4.25 (d, 1H), 4.09 (ddd, 1H), 3.68 - 3.53 (m

3 ?ROI%PBICHYQ a%gtlc a:ll 5@?}()'}1?5@-(6?1 3%@) &v4'15 dlsgglg%(F Wtr%pé:ro]fgran (20
mL% 2_%5 cooldd 1P-7870. Llltfhum bisBBntethyi 2 )aMideXth 6 mL, 1MEPHETRII®ion)
wag R}deg-a(lslierwhyimoWIStiﬁgbfcmﬁ@mainbt@nﬂ Bs@yI)O-mut( byné @iafpL) was
ad k |ya|8§ ?hgegl%ga}gn% t@:}{ ere a?l?o%eldqo war1¥1cto9 om %érr‘?‘;le?zﬁltjr%na%d stir for an
hour. The reaction mixture was again cooled to -78°C. Lithium bis(trimethylsilyl)amide
(25.6 mL, IM THEF solution) was added and the solution was stirred for 30 minutes. 4-
Bromo-1-butene (2.60 mL) was added and the reaction mixture was allowed to warm to
room temperature and stir for an hour. The contents were again cooled to -78°C and further
aliquots of Lithium bis(trimethylsilyl)amide (25.6 mL, 1M THF solution) and 4-bromo-1-
butene (2.60 mL) were added following the procedure outlined above. After stirring
overnight, water (20 mL) was added and the reaction mixture extracted with diethyl ether
(2 x 60 mL). The combined organic extracts were dried with magnesium sulfate and
evaporated. The resulting liquid was purified by column chromatography on silica eluting

with ethyl acetate / isohexane (1 / 99) to afford the sub-titled compound (5.0 g).
m/e 277 [M+H]"

b) 1-(3-Fluoro-phenyl)-cyclohept-4-enecarboxylic acid methyl ester
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a) Cycl oheptyl - phenyl - met hanone 55 Phenyl magnesi um
brom de (3.0M solution in diethyl ether) (271 nL), was
w@zideassdeopwi se to a stirred (overhead stirrerpCT/GB2008/001647
solution of cycl oheptanecarbonitrile (50 g) in 229 nL

di ethyl ether under nitrogendlat such a rate as to
mai ntain gentle reflux. The reaction m xture was then
heated at reflux for 3 hours. TLC indicated no
starting material present in the reaction 5m xture.
The reaction m xture was allowed to cool to room
e and stood under nitrogen overnight. The
xture was cooled to OC and treated dropw se
4N HCl (aq) keeping the tenperature bel ow
F20 PSSy Qric acid (203 nm.) was added dropw se
s y td start with and then nore slowy towards the
he g bath was renoved and the diethyl ether
was distilled off. The reaction m xture was heated at
1 080-90C for 3.5 hours then allowed to cool to room
tenperature and stood overni ght. The m xture was
Tod2-butt3echyhi2t (B-fatonephérgpphand-dadic atijl neutly! mte@Edaﬂr@db Ha) (5.0 g)

o e OB 40 GBS B En. S e

cOwaﬁy (52:)11) oﬁg) and MRERE dhavhin&ab YERhathd@PKBOYsn. S8t Y0hours
drogen carbonate (600 nL) and brine (600 nL), dried

theor@@qﬂomgﬁﬁ @Qolemcswpphtatn@erafqrﬁ,teémecdatafhdo aveipardpustfiaddy column

gy SR B PRI R ShgrSFl) By .

AnZly514-o'f theDrodact &k@wedlhzﬁ&rgﬁfﬂ&n( émou’cﬂt@ of staréflg thatfial Was present in
1H), 1.98-1.88 (m , 1.85-1.44 (m.  10H).. b)

the(mpixgP 89 Heayixiwhwat mecmetﬁw repRELIRR 96 HiE reaf@'en gonditions and

(

S b e S RS S
OC over approximately 1 hour. Gas evolution and an

iy Z %Bﬁ mere observed. The internal tenperature was
k % &low 15C during the addition and the evol ved gas
was scrubbed by passing through a 10.2M aqueous
solution of NaCH The 25 reaction m xture was heated

¢) 1-63-Frqrheny Braycigheptangsarbosgéa scohmeihyt efter was cool ed
to OC and poured slowly onto ice (1 L) with stirring.
The | ayers were separated and the aqueous | ayer was
extracreehwith ether (2 x 400 nL). The conbi ned

ers were washed with water (600 ni),

gueous sodi um hydrogen carbonate (600 ni),

1-(3-Fluoro-phenyl)-cyclohept-4-enecarboxylic acid methyl ester (Example 12b) (1.09 g)
was disolved in methanol (20 mL), palladium on carbon (50 mg) added and mixture stirred

under 4 atm of hydrogen overnight. The solution was filtered and evaporated to afford the

 sub-titled compound (1.09 g).

m/e 251 [M+H]"



(600 nL), dried over magnesi um sul phate, filtered and
evaporate to give the sub-titled conpound as a brown
wW®2d09/438007 Q) . 1H NMR (400 MHz, CDCIR)T/8B2008/001647
8.10-8.06 (d, 2H), 7.52-7.46 (t, 1H), 7.44-7.36 (t,
2H), 2.50 5(ddd, 2H), 2.29 (8¥d, 211), 1.84-1.73 (m
2H), 1.68-1.58 (m 2H), 1.58-1.43 (m 4H). c¢)
1- Phenyl - cycl ohept anecar boxylic acid A sol ution of
d)(116eFuorepheyl)-ohdplieprnplebyd yinat idd Rp(k atEbiapqio[@. 21 2oy t-3-y1)
100 g) in 750 nL 10di oxane was treated dropw se
es 5p|dly with a cloudy solution of silver nitrate (137
ar (85 L) causing a precipitate to form The

FfiIter-s ahdycopcentrated to approximately 200 mi.
% ] ) fand ether (300 nL) were added and the
ra > The aqueous | ayer was extracted with
hef” (2 . The 15conbi ned organic |l ayers were
extracted Wit h 10% aqueous sodi um carbonate (3 x 250
The cobbined basic extracts were heated to 90C
to room

1-§n LS Rk hen caoked 0,0 Sy ERE 2 o250 o)

wds@ddblved eh RBIRWE (190!hid) ¥R RS- hhf‘nﬁélﬁﬂn-@fél (0\3@@ Be@ayhddld. Toluene
wat er (x2) and dried under vacuum at

(1@myg twas (dissiled off in p Benmand @?H%&p@pra(usomdr@ftegm@émg fedium hydride

S SPR B B RRYDSE 1B S e 4 s

aftér Rhich tihfe dnnaxtrh nout. cf3odiudbhydiide 2H) mgPwlY adde@&nd e reaction

2H) , 1.70-1.?3 (m 83). d) )
wag hippfed in O Y HePttardchaupo yfier alloiing thepdye reost impepture, the
tolrgréirga WAsSQRASHEH %h%atérrdrf%t(wé@4 ?ﬁlnd 9\; ﬁé&g@lt A& At Was purified

) was added dropw se to a solutio
by£0bhenvu9my®EUMEptMne;wnb@ﬂyta@ﬁac!dvbﬁMaupueummmyum(SO/SO/

b gy e s he Rl o la M S i Uontibnd 6500 o).

reaction m xture was concentrated under vacuum and the
crude product was purified by colum chronot ography
nV@ﬁﬁ@iM@*ﬂnth 0-10% ethyl acetate / cyclohexane to give

RN P RIB % LR} 6% A B 03 lad 1, 090
(ddan1 H1H).78 34 6@(rﬁSIH)38|)l4 (@dAIH 2. B2- 8% (AHBH),2.657-21586n, 1H),
25(3m246|_?m 1H), 946 236((rrrr1] 2H)H)2 13 - 1.99 (m, 2H), 1.90 - 1.85 (m, 1H), 1.73 -

1.40 (m, 11H), 1.29 - 1.18 (m, 1H).

Example 12: (R)-3-[1-(3-Fluoro-phenyl)-cycloheptanecarbonyloxy]-1-(pyrazin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane bromide

Br
F O+HN
N
O OTJ
N
H
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e) 1-Phenyl -cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-y1l) ester H A solution

w®1009/R)s7¢B) - qui nucl i di nol (10.13 g) and PCT/GB2008/001647

1- phenyl - cycl ohept anecar boxylic acid 15 nethyl ester
(Exanpl e 14d) (9.25 g) in tofuene (90 nL) was heated
to reflux with a Dean-Stark trap for 30 mn. The
reaction m xture was allowed to cool to room
tenperature and the trap was renoved. Sodiun1hydride
0% di spersion in mneral oil) (3.19 was added
(é‘oﬁltl?r@rmegwﬁm@heﬂﬁam%e@whaﬁaldt( & ( k@@c icyrolRi 2 loete3-yl) ester
n,
EYRTPT 20,100 gh 85, AL BYEY 0t ERE b GO hm pyeggin2 -
ace‘/wmldeefﬂhgdhpladeﬁ)e(’()éﬁ%) wWag Qﬂddaii..Thafedcmﬂi Bixofréd s Btigred fdi8 days,
iltered and the | ayers separated. The

dﬂa&ﬁ %ﬁédlggwh‘?m% it MHECEr s 4 FYiRUtEH dheresulfing solid was
ﬁlt%lr%g a'ﬂ'HXva@l'I&l »(lllﬁ?di‘ég'gp @lﬁ(a?,q{ gﬂﬁl fo (Jif?(%’ ? S olE (&gllé@{a\%&etgcrystalllsed
th ver

brine, dried gneS| ate an
froavhm(bltltmenb t8onky) soeaffdne theSBled muxﬂlpomrdmmhdm.t‘)&l YRS
purified by silica gel chromatography eluting with
Et OAc containing 1%triethylamne to give the
m/84®t {Nit) ed conpound as a colourless oil (7.63 g).
114 NWVR (400 MHz, CD30D) 8 7.34-7.28 (m 4H),
"HNMB-(399.92¢ MH21H}VISQ 18054173 (¢,rH)1HP3 ($3HLB 42d8.45 (m, 2H),

7.4p 318 7' .02 ey Popde, T G- 10 s Dpyd” 430 Gn, 2,

4. 1$ 514071(n421H)n3 7IlH)s 57Jem35H} 32%b (I éHE?IH)OZ 43 - 2027 3 AZH) 2.26 -

i n-2-yl -acet am de
2185t Hord. Ut S0BmAG IpiE5ai 1 (3609} 50 i dbym, 1), 1.71 - 146 (m,
9H§j.' chl oronet hane (10.6 nL) under nitrogen at 0C was
reated with triethylamne (1.63 nL) foll owed by slow
addi tion of chloroacetyl chloride (0.93 nL). The
reaction mxture was allowed to warmup to room
tenperature. After 2 hours, the mxture was

Ex%ﬂé 13: eRR9.[ P83 \Wlﬁﬂ‘o gﬁrﬁ %gﬁe&pp % ﬁalals-aaﬁ(azol-ii-

hases were sep arate ous
ylcéshafmtlmdthml)t-hammh-lb@fry@hﬁz Raet{neDroniidle | Sconbi ned
organi c | ayers were washed with brine, dried over
magnesi um sul phate, filtered and concentrated to give

a) 2-Beomié-Wdigoizod8Ig1-addtaBldewas purified by silica gel

A
Br/\ﬂ/ \EN;O
0 =/

Isoxazol-3-ylamine (1.14 g) was dissolved in dichloromethane (50 mL) and potassium
carbonate (3.74 g) was added. Bromoacetyl chloride (1.12 mL) was added slowly with
stirring and the suspension was stirred overnight. The reaction mixture was washed with
water (2 x 50 mL), dried and evaporated. The product was recrystallised from

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

'"H NMR (299.946 MHz, CDCls) & 8.94 (s, 1H), 8.34 (s, 1H), 7.06 (s, 1H), 4.03 (s, 2H).



10

chromat ogr aphy eluting with 0-30% ethyl acetate /

cycl ohexane to give the title conpound (1.43 g) as a
w@2aol/138007 d. Further purificati on was achi evedPdilyGB2008/001647

trituration with 40-60 petroleumether to give 1.15 g

of the desired product. Crysidllisation of a 0.94 g

portion of 20the material fromrefluxing acetonitrile

(2.4 n) gave the sub-titled conpound as a pink solid

(0.73g). '"H NWR (400 MHz, CDC13): 8 8.96 (s, 1H), 8.32

Ex%mpqe Ag‘%)'@su qfluoqslwsw? 5 ()&wptanecarb’on;lmlqg]- -?ggxazol 3-
ndPbagptindhanlopyeatstpmenaaRoY gk 1 (or 0 -

chloride 59 : HA solutlon of

1- phenyl - cycl ohept anecar boxylic acid

ax bi cycl gf2. 2. 2] oct -3-y1) ester (Exanple l4e)

acetonitrile (5 nL) was treated with

N pyridin- 54yl -acetam de (Exanple 140 (146
ngNel | solution was stirred at

/gbﬁ?hig f’dgying which tine a solid
rgﬁctigijzxiure was treated with -2

nm. of ether :and the solid was filtered off, washed

with ether End dried under vacuumto give the title

compound as an off-white solid (217 ny).
Crystallisation fromrefluxing acetonitrile (20 nlL)

ARy S R SRR B AT 30 e

(BRMER: DBg): (58 mk3 aﬂ@ﬂ)ﬁ@m@-b\%ﬁo&zal‘@) | 3@?6t2(rﬂbde lﬁﬂamﬂe Sﬁa)((glﬁ) mg)
, 85- 7.79 (t, Hg 33-7.25 (m_4H),
we(e,:glssgﬂ.})ed in a@p;m(lm @_WL qndzsjlr(eg ovg;-q)\ght4Tl@a7so @g wa;E }Q}Iuted with

oo 5 Ayl I e

waghed vliHf) ethdr. (3 - 111 mB) §md dri¥d)to afford the titled compound as a solid (48 mg).

m/e 470 [M"]

'H NMR (399.826 MHz, DMSO-Ds) § 11.69 (s, 1H), 8.90 (d, 1H), 7.40 (td, IH), 7.18 -
7.07 (m, 3H), 6.91 (d, 1H), 5.16 - 5.10 (m, 1H), 4.31 (d, 1H), 4.25 (d, 1H), 4.09 (ddd, 1H),
3.68 - 3.53 (m, 4H), 3.43 (dd, 1H), 2.42 - 2.27 (m, 2H), 2.25 - 2.19 (m, 1H), 2.18 - 2.09 (m,
1H), 2.04 - 1.88 (m, 3H), 1.85 - 1.75 (m, 1H), 1.69 - 1.51 (m, 9H).

Example 14: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

a) Cycloheptyl-phenyl-methanone



25

Preparati on of Exanple 14:
(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) - 1- ( pyri di n- 2-
wo b@anbgopyl met hyl ) - 1-azoni a- bi cycl o[ 2. 2. 2] oct pE"RGB2008/001647
chloride Crystalline FormA 20A sol ution of
1- phenyl - cycl ohept anecar boxy3i ¢ aci d
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
(254 ng, 0.78mmmol) in acetonitrile (5 n.) was treated
Phai ylma2reshino boishigy (3.@MnsoRiiph imdiethahetber) (BN anp), évat 48ded dropwise

to eIV e RBL AT SUHR CaoNSRATEREORHITOR (3 D 2ab i diethyl
etk ﬁﬁdé? 'nft?ég‘éﬁ‘ at s-gﬁﬁ alr Etgca.ts Ed:’lgaﬂha)l(ﬁ génlﬁeg@fﬁl ﬁﬁéf’&gtlgﬂ Inha}t e was

coupl e of tered
thendehed ath'eﬂ\Mtfbr Ibhchﬂrs Trdindicaed nostheting/aetatiah gresegt inethe reaction

t | 17 ff-white solid.
i e EeSHMBRTG i AU OO%h A co et e b igisiood under
nitER¥R 09&n M. Ofhd J‘éﬁcttdntdlﬁ(ttﬁé’ Wﬁ?é’&i[jf':\hﬁt% (ﬁC"%ﬂHttl‘(:éated dropwise with 102

crystalline solid. 60
mIpASGICIee) keeping e tﬂ(lsperataye be§yvB20%:. 3N sutfurig pfid (203917111) @#/as

ad e@drﬁwlssé gapgd}; ? gtar} mt’ﬁbaﬁd ;@3 (rgoreﬁ%\xﬂl%v@;g%tga Sn(;l' 1 e 1ce bath
was reﬁﬁo\%dﬁiad (ﬂ'ﬁ dlétlhl)/l, etﬁer‘%\]asﬁhszlﬂe& BFf. Th readtidPmextd W4H heated at
2H) , 51.99-1.81 (m 3H), 1.78-1.66
80'(99] C {(p.q)?) 5 mou;? I@n%}ljogvﬁﬁi tayegpl tomgmygmgergmr%@@ qwernight. The
m& B}e Wa s(&ﬂ %hewh fin%é?é@@%&%@%@?}é le%% 3’&2’6 L p¥ﬁé %'y@rs%vere

car anoy zoni a-
Sepal'dt@i’ ardeh€ageoas layerew dsoaxmadied ovith eg@nfil @ 40@ mlr)y §’ha bldang layers

t Il ne Form A obt ai_.ne t he
Weﬁ@g@%ﬁ‘?@ "&e"%%ﬁ?‘g éB‘BV‘éﬁf\ﬁélge%ﬁéP% Yﬂyogmrﬁgbonate (600 mL)
and FYWNA(690 nfd)! drfed Vet nﬁ%ﬁ’ésﬁfﬂ sulpiRle, 3MdrelGRd evaﬁﬁed to give the
mel ting tenperature o | e 14 chloride Form
subjatied eAnproyngd gs ms@amshqwn%ﬁ $8)-be 239C (onset) ( 2(:)
Wei ght | oss observed prior to nelting by TGA was
negligible. 15 GVS determ nation gave a neglible
TH WaVIR {800 M{zearsmg)%v/ 96 731 (8PH)RH549.4%n, 189, XBD.40 (1, 2H),
spect rum_of Exa 4 chloride FormA is presented in
3. 4&,39%’/;@ 11H)2b9§x1 rré 2{@ 1.85-1.44 (m, 10H).

b) &1F@hl%r&%cg(lklﬁg%yﬁ)yﬁﬁgp}ﬁ@@lgmcar bonyl oxy) - 1- (pyri di n- 2-

| car ba azonl a- bi cycl o[ 2. 2. 2] oct ane
brom de a) rono- N- pyridi n-2-yl -acetam de 25
Cl o

Sulfury! chloride (210 mL) was added dropwise to neat cycloheptyl-phenyl-methanone
(Example 14a) (86.5 g) at 0°C over approximately 1 hour. Gas evolution and an exotherm
were observed. The internal temperature was kept below 15°C during the addition and the
evolved gas was scrubbed by passing through a 10.2M aqueous solution of NaOH. The
reaction mixture was heated to reflux overnight. The reaction mixture was cooled to 0°C
and poured slowly onto ice (1 L) with stirring. The layers were separated and the aqueous
layer was extracted with ether (2 x 400 mL). The combined organic layers were washed

with water (600 mL), saturated aqueous sodium hydrogen carbonate (600 mL), and brine
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To a solution of 2-am nopyridine (48.8 nmol) in

anhydrous THF (98 nL) at roomtenperature was added
waidN14s567. 6 nmol ) and bronpacetyl brom de (58.E&CTOBLNS/001647

dropwi se. The m xture was stirred overni ght and

quenched with sat. NaHCO3 (a¥). Et OAc was added to the

m xture and the | ayers separated. The aqueous phase

was extracted with Et OAc and 30 t he conbi ned organics
(6Gfr inky| divti SO mﬂg‘lﬂsmmq}hhfea?ftdeg and/ lampﬁratd)tlogiw @¥Bub-titled

solid 61 Purlflcatlon by ash silica ge
CORRPYHEASFHABAPUII Bhg with 1- 2% MeOH /

di chl oronmet hane gave the sub-titled conpound as a

yellow solid (1.14 g). 11-1 NWR (400 MHz,
"HODERIFO0 Bz, TDls), 6 & H)-8.08. (ﬁﬁzfd);iddiz T4 (t, B)10. 4(14:17 36101-[)2H) 2.50

(dd_fl;sglzl) (ggg (dd]dH&H) 5?89% %ddd 21—1%H)1 68-1. ?8 (ng 2H)2H)58 | 43 (m 4H)

(R) 3- (1- Phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri di n- 2-
| car banmoyl met hyl ) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
¢) bPbeiyleycloheptanecmhexylic-acidc| ohept anecar boxyl i ¢ acid
l-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
©l ) and 2-bronmo- N-pyridin-2-yl -acetan de

MeCN at roomtenperature for 2.5 days. The
m xture was concentrated in vacuo and the

5 purified by flash silica gel colum

graphy eluting with 2-8% MeOH /

enl oronet hane to give a tan solid which was

crystallised fromboiling MeCNto give the titled

A soturpawid] -asloso- Wwdr@p@@Lplﬁn&lzméthﬁwne (E&ﬁnﬂéa%j\(ilo@@ﬁ #4750 mL
NMR (400 MHz, DMSO- Do 11.02 (s, 1H), 8.33 (ddd,
10§p.|)e was tgeptqddirog_\mse rapi Byqthgxplteqﬁy splyfion pf sipvey nppmtg q-h37 g) in

wag&l’r:QDS’S %ngaugglgé I(r%}_b)?ﬁ'% l? rggl‘g ?éc&%&%re w%s%x%%t 3 on;/5°C for

4.5Tpys. ZIh'ETe?R;IiﬁQ n(inqureZWQS, copletite 2odiv teumperatil theh. Pl8rdd 8l
con(:n}ntratcla_g fo approx1mately éor(?m]} HQVater (9050 mL? ncg cherg(%o mL) were added
and the layers separated. The aqueous layer was extracted with ether (2 x 250 mL). The
combined organic layers were extracted with 10% aqueous sodium carbonate (3 x 250
mL). The combined basic extracts were heated to 90°C over 40 minutes and then cooled to
room temperature and acidified with concentrated HCI (aq). The resulting brown solid was
filtered off, washed with water (x2) and dried under vacuum at 50°C. Crystallisation from

hot ethanol (40 mL) gave the sub-titled compound as pale brown crystals (9.83 g).

'H NMR (400 MHz, CD;0D) § 7.36-7.26 (m, 4H), 7.21-7.15 (m, 1H), 2.43-2.35 (m, 2H),
2.07-1.98 (m, 2H), 1.70-1.53 (m, 8H).

d) 1-Phenyl-cycloheptanecarboxylic acid methyl ester
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62 1- Phenyl - cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2[oct-3-yl) ester (Exanple 14e)

wd 2o923smml ) and 2- br onp- N- pyri di n- 2-yl - acet ank@BGB2008/001647
(Exanmpl e 15a) (0.87 nmol) were stirred together in
anhydrous MeCN at roomtenpeYature for 2.5 days. The
reaction m xture was concentrated in vacuo and the
yell ow solid purified by flash silica gel colum 5

chr grategr aphy eluting with 2-8% MeOH di chl or onet hane
% tan solid. The solid was dissolved up in
1)

MeCN and the solution was all owed to cool
roomtenperature. The resulting crystals were

\"‘0 a@pf and washed with a small quantity of cold
@o givd the title conpound (211 ng) as a white
I;
D

alline solid. 10 me 462 [M 'H NWR (400 MHz,
M5O D6): 11.02 (s, 1H), 8.33 (ddd, 111), 7.97 (d,
7.8 7.23-7.12
A %ﬁ?l\)l Qﬂ}lfloxso%@m?g As%rllﬁha_zl_q)_ﬁletﬁ@eﬂ@g @gnni)z\p&'_? adgfl_e@l)éro(pdvdﬂ:’ toa
- ]- ey
SOI%!r-ln&n %I{o-)é ?l?f%n?yi %?czlé)lg@ga?i'rénaarg%by,ﬁ@ fagg.ﬁi&gﬁéle glﬂ}) (gl"_%g,o) i nefifanol (85
ml]) angd tdv@e (A mippnder agsumophercmf nBrdgen.15 Anal ysi s of

Ex l.e 15: ) .
AFER®S SuiyEEihg feActin BRI Y5, FORSPAISY IUB5SH) ATy R 97e theyprusie
produEay B3RHea Bl ¥ lumnlch@@biograbh ¢ ¥iatifg %itB.02] 6 tel':h@'ﬁ acetate /

brom de Crystalline Form A A sanple of crystalline
cyqisharpnetolm vathe product e b yallavwoht @ 4e)- by t he

procedure described above was anal ysed by XRPD

(PANal ytical X Pert system), DSC and TGA. The nelting

1H NNREBGA Mitr, ﬁﬂ)ggmmb:@ Iggbmomﬂ\;je HeT. IZQC&aH{)jGII?Gr(FUMBd 2.43-
0 t t Vi ght | oss
2. 326%D§§ém9§? loqﬁn(t“b 2?@1 ﬁq% &/ g )vv)as( neZgI i gi blge eYS

determi nati on gave a negl i bl e wei ght increase (%W w)
at 80% RH 25(0.2% . An XRPD spectrum of Exanple 15
e) bPbenydeyrohentamerabprdicentddR)i( hraFi-figydoR2.2. 3 cEahymseer

16:

(R) /8- (1\Phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri di n- 4-
yl car bamoyl met hyl ) - 1- azoni a- bi cycl o[ 2.2.2] octane

chl @ ide 63 a) 2-Chloro-N-pyridin-4-yl-acetam de ciN
0 @ws on of 4-am nopyridine (0.96 g) in dry
@ et h (10 nmL) under nitrogen

A solution of (R)-(3)-quinuclidinol (10.13 g) and 1-phenyl-cycloheptanecarboxylic acid

A

| oro

methyl ester (Example 14d) (9.25 g) in toluene (90 mL) was heated to reflux with a Dean-
Stark trap for 30 min. The reaction mixture was allowed to cool to room temperature and
the trap was removed. Sodium hydride (60% dispersion in mineral oil) (3.19 g) was added
portionwise under nitrogen and the reaction mixture was heated to reflux overnight under
nitrogen. The reaction mixture was cooled in an ice bath and diluted with ethyl acetate
(200 mL) and water (200 mL). The mixture was filtered and the layers separated. The
aqueous layer was extracted with ethyl acetate (2 x 250 mL) and the combined organic

layers were washed with brine, dried over magnesium sulfate and evaporated to give the
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5was cooled to OCin an ice bath. Triethylamne (1.56
nm.) was added, followed by the slow addition of
waehlomssacet yl chloride (0.89 nL). The ice bat hgweB2008/001647
renoved and the reaction mxture allowed to reach room
tenperature. The reaction m & ure was diluted with
water (20 nL) and dichl oronethane (25 nL). The solid
was filtered off, washed with pentane and dried to
crgdevperodive whidhl \easqﬂmﬁéd ibgl sHita gelh@ahats giaplel c(l@tuﬁg7wgl)1 EtJhe
| ayers of the iofiltrate were separated and the
coglagupg L% tHebylapre Qe vicihe i-Hilgtheasppouad ped celperiespeil (7.63 g).
sol vent was evaporated to give a dark brown gl ass.
Trituration with pentane gave another batch of the

THt NMRe(460 mvﬂdur(d)((n))Q&?.@;t-.7.ZanNMH)( 20Q0- 7M—’Iz(,m DIIVBO4[86)4 % (m, 1H),

3. ézﬂ() dg,lé%ggéﬂ%g g? B 7385 2 8837 (i 300 %215 P06 (1 (m, 2H)( 1.88-1.85 (m,

1}()R)16M§4themﬁ) qyszﬂ ph@%amﬁalr?pwhgfﬁgm]l (pyridin-4-
a-bicyclo

yl car banoyl met hyl )~ 1-"azoni oct ane
chI oride 2-Chloro-Npyridin-4-yl-acetam de (Exanple

0 Sk e B ER AU Doy e nera '

(R) - (1-Hhza-bicyclo[ 2. 2. 2] oct-3-yl) ester (Exanple 14e)
n tonitrile (1 nL). The reaction m xture
Chas $tirrgd a roomtenperature for 24 h. Diethyl
ethep (2 ) s added and the reaction m xture was
filtered to™give a light brown solid. The solid mas

‘E‘Z‘?ﬂd e%\}{e}{?,%g{ytﬂﬂg’eé (lg&t{) i H@'&{la‘ﬁﬂro r}@aj: 212)26 under nitrogen at

0°C a0 e hted nddh et bl 143t rBLpfolledé%Q Klow addition of chloroacetyl
25di chl oronet hane gave the title conpound as a white

chiggide (0.9 mLjghhe regaios mixaregas pligwed to warm up to room temperature.

After 2 hours, the mixture was partitioned between dichloromethane and water. The phases
were separated and the aqueous layer was extracted with dichloromethane (x2). The
combined organic layers were washed with brine, dried over magnesium sulphate, filtered
and concentrated to give the crude product which was purified by silica gel
chromatography eluting with 0-30% ethyl acetate / cyclohexane to give the title compound
(1.43 g) as a pink solid. Further purification was achieved by trituration with 40-60
petroleum ether to give 1.15 g of the desired product. Crystallisation of a 0.94 g portion of
the material from refluxing acetonitrile (2.4 mL) gave the sub-titled compound as a pink

solid (0.73g).

'H NMR (400 MHz, CDCls): & 8.96 (s, 1H), 8.32 (ddd, 1H), 8.21 (d, 1H), 7.76 (ddd,
1H), 7.12 (ddd, 1H), 4.20 (s, 2H).

Example 14: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride
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"H NWVR (400 MHz, DVMSO-D6) 8 11.34 (s, 1H), 8.46 (d,

2H), 7.55 (d, 2H), 7.34-7.26 (m 4H), 7.22-7.17 (m
woltde158708 (m 1H), 4.30 (s, 2H), 4.11-4.02 (necr&B2008/001647

3.65-3.51 (m 4H), 3.42-3.30 (m 1H), 2.38-2.24 (m

2H), 2.17-2.06 (m 211), 1.99%1.84 (m 3H), 1.79-1.67

(m 1H), 1.69-1.26 (m 9H). Exanple 17:

(R -1-[(5-Fl uoro-pyridin-2-yl carbanmoyl) -net hyl ]-3-(1-p
ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
ori de 1Qgja)

(5-fluoro-pyridin-2-yl)-acetamde O The
EE % white solid) was prepared
15i n Exanpl e 14f but

ine. "H NMR (400 MHz,

/ ~35 (d, 1H), 8.10 (dd, 1H)
7 80-7.74 (m 1FD 4. 34 (s, 2H). Exanple 17:
(R -1-[(5-H uoro-pyridin-2-yl carbanoyl)-nethyl]-3-(1-p
henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
ctane chl ori de

A oln 01 %}'ngvozlaﬂtégg A %é;’]]é(béil%% ? rﬁet a cyclog[:x%‘r&t yl)

estér le IQ%E %h%’é)%‘ ﬁ@f%rh@?fé/ t9 BLAGAS reated with 2- chloro—N ~pyridin-
-aza-bi cycl of 2%oct 3-yl) ester 25(Exanple

2- -@éf)tam (Fgymp léBdﬂ%m Mdethé tesplting yehew selation pias stirred at
ol il i B0 wb R FresSond psiniess, T seriappinore

wabtredthy witdt-~2anl o2 etiiby) andaBe adideshst fitchdtPoff 8aahé Wit et dried
and the white solid was filtered off, washed severa

under YaQUuRp fongivg derijle Cempasndsgin - white helish (24 ARk stalioasion
froﬁloreﬂh%{}%gﬁaﬁoﬁllrm: 2000 ng%d)sgré%ﬁ% ited [ﬁ_‘?pcﬁgﬂ éié %Jvhlte

cry&ﬂal)ll,ne8om‘l_’( m 1H), 7.81 ( ddd 1H),

m/e 462 [M]*

H NMR (400 MHz, DMSO-Dy): 6 11.09 (s, 1H), 8.34-8.32 (d, 1H), 7.97 (d, 1H), 7.85-
7.79 (t, 1H), 7.33-7.25 (m, 4H), 7.21-7.13 (m, 2H), 5.07 (m, 1H), 4.29 (s, 2H), 4.07
(ddd, 1H), 3.65-3.51 (m, 4H), 3.41-3.29 (m, 1H), 2.36-2.23 (m, 2H), 2.17-2.04 (m, 2H),
1.99-1.81 (m, 3H), 1.78-1.66 (m, 1H), 1.77-1.19 (m, SH).

Preparation of Example 14: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride Crystalline Form A

A solution of 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)
ester (Example 14e) (254 mg, 0.78mmol) in acetonitrile (5 mL) was treated with 2-chloro-
N-pyridin-2-yl-acetamide (Example 14f) (146 mg) and the resulting yellow solution was
stirred at room temperature overnight during which a solid precipitated. The reaction
mixture was treated with a couple of mLs of ether and the solid was filtered off, washed
with ether and dried under vacuum to give the title compound (217 mg) as an off-white
solid. Crystallisation from refluxing acetonitrile (20 mL) gave 98 mg of the title compound

as a white crystalline solid.
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7.33-7.26 (m 4H), 7.22-7.17 (m 1H), 5.07 (m 1H),

4.26 (s, 2H), 4.11-4.03 (m 1H), 3.64-3.50 (m 4H),
W@B2009487809 (m 1H), 2.36-2.23 (m 2H), 2.17-2.851/GB2008/001647
2H),1.99- 1.82 (m 3H), 1.78-1.65 (m 1H), 1.70-1.41

(m 9H). Exanple 18: 60

(R -1-[(5-Met hyl - pyridin-2-yl carbanoyl)-nethyl]-3-(1-p

henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
m/etd&a¢Mihl ori de a)

- Chl - - h |- 1 t d
VRO I RTED Bo: BT 0B grap Ared Bedordh it 1 610G, 785
| f
TR, SR %2@@‘*?35%&%3 1 3HE' TRL il 4 o2t 407
(ddd) 189, B$5-31H) (m,8tH)7 3(4lt3.29 Hp, 1H), FS36-2123 hl) 2H), . B87-2dd (m, 2H),

19]9&28&??(%# ‘t??éw%m iﬁ?r g@ﬁi‘?r(ﬁawl)enétg hyl]-3-(1-p

henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o

ctane chloride 25
Analysis of Example 14: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride Crystalline Form A

A sample of crystalline Example 14 Crystalline Form A obtained by the procedure
described above was analysed by XRPD (PANalytical X'Pert system), DSC and TGA.

The melting temperature of Example 14 chloride Form A as determined by DSC was found
to be 239°C (onset) (£2°C). Weight loss observed prior to melting by TGA was negligible.
GVS determination gave a neglible weight increase (%w/w) at 80% RH (+0.2%).

An XRPD spectrum of Example 14 chloride Form A is presented in Figure 1.

Example 15: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-pyridin-2-yl-acetamide

H
N N
Br//\\”/ | A
0] =
To a solution of 2-aminopyridine (48.8 mmol) in anhydrous THF (98 mL) at room
temperature was added Et3N (58.6 mmol) and bromoacetyl bromide (58.6 mmol) dropwise.
The mixture was stirred overnight and quenched with sat. NaHCO3 (oq). EtOAc was added

to the mixture and the layers separated. The aqueous phase was extracted with EtOAc and

the combined organics dried (MgSOs) and concentrated in vacuo to a brown solid.
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66 The title conpound (36 ng) was prepared
according to the nethod used to prepare Exanple 17
wausionvgzs2echl or o- N- ( 5- net hyl - pyri di n- 2- y1) - acet®a/dB2008/001647

(Exanpl e 18a) in place 5of
2-chl oro- N-(5-fl uoro-pyridinR-y1)-acetam de. me 476

[I\/] 1H NVR (400 MHz, DMSO D6) 6 10.98 (s, 1H), 8.17
d, 1H), 7.88 (d, 1H), 7.65 (dd, 1H), 7.33-7.25 (m
Pum[ﬂ}:atlml l;ggﬂéVsh_‘svhc@ 12el th{)matsg@ﬁhj dptlﬂg-lyv,lth4 -2 MeQH2H) ,

aichyghSribndfe i sho R st Qe Mot i fady 27 (™

2H), 1.97-1.84 (m 3H), 1.78-1.66 (m 1H), 1.66- 1 35
m 9H). Exanple 19:
‘Hgl‘ﬂ)/le(“@Ql\ﬁﬁéEPbeéISo?ﬁe(pt Hrﬁ)e&@ﬁtﬁd@llb&y¥~lﬂl(@,plﬁ)i, di67-(@dd, 1H),

brggo 1-azoni a-bi cycl o[ 2. 2. 2] oct ane
“yjlh or| # hé{ChI oro- N-pyridi n-3-yl-acetam de 0JJ N
A m xture of an1nopyr|d|ne (350 ng) and sodi um

hydr oxi de %h é& were dissolved in water (8 nL) and
Example &2 sh(1nPhényl-eyclehentansicarhb anylaxy) -l dpy tiding2-

?l?n‘fét . ded dropw se
yl%ia%ﬁe reba‘l%:l ﬁgur%gmaq?uftg&v@%éﬂg%o%\e i(?gstl r at room
tenperature overnight. The reaction m xture was
extracted with dichl oronet hane and the organic | ayer
was concentrated and purified by col um
chropatogr aphy, eluting with 0- 60%ethyl acetate /
cyckohexape to giye the title conpound (0.10g) as a
id. WD Z2009/138707PCT/ GB2008/ 001647 67 ' 14

DI\/BO[H) 6 10.51 (s 1H) 8.73 (d, 1H)

3.\QﬁV w 7.40-7.35 (m 1H), 4. 30

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example

14e) (0.79 mmol) and 2-bromo-N-pyridin-2-yl-acetamide (Example 15a) (0.87 mmol) were
stirred together in anhydrous MeCN at room temperature for 2.5 days. The reaction
mixture was concentrated in vacuo and the yellow solid purified by flash silica gel column
chromatography eluting with 2-8% MeOH / dichloromethane to give a tan solid which was

crystallised from boiling MeCN to give the titled compound as a white solid (211 mg).

m/e 462 [M]*

'H NMR (400 MHz, DMSO-Ds) § 11.02 (s, 1H), 8.33 (ddd, 1H), 7.97 (d, 1H), 7.86-7.80
(m, 1H), 7.32-7.25 (m, 4H), 7.23-7.12 (m, 2H), 5.09-5.04 (m, 1H), 4.23 (s, 2H), 4.06
(ddd, 1H), 3.63-3.49 (m, 4H), 3.41-3.29 (m, 1H), 2.37-2.22 (m, 2H), 2.17-2.04 (m, 2H),
1.98-1.83 (m, 3H), 1.78-1.66 (m, 1H), 1.65-1.39 (m, 9H).

Preparation of Example 15: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane bromide Crystalline Form A
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Exanpl e 19:
(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) - 1- ( pyri di n- 3-

wa ydogasgyanoy| met hyl ) - 1- azoni a- bi cycl o[ 2. 2. 210cPereB2008/001647
chloride H The title conpound (78 ng) was prepared by
an anal ogous nethod to that @ed in Exanple 15 using
2-chl oro-N-pyridin-3-yl-acetam de in place of ,
2- brom) N-pyridin-2-yl-acetamde. 10 me 462 [M+ '1-1

egas ?y&goh%ec%%gﬁ? érda (l%)hj') azag}n%}o}(f%a&?oci%)gl) esterH)Example
148} (@379(7m1%51)(ami 2‘Hﬂ%mo71v B%nc?l?-lzfiyl(d&ta&ﬂf&e (g?la&élghz‘% ) (87 mmol) were
stlﬁe(ﬂﬂ)gét_hélgm(atihydlrbbs I\/IECBVatZQ(ﬂﬂ téniperadide, f022.3 Aays. Oﬁua(rﬁactlon

2H), 1.97-1.83 (m 3H), 1.78-1.66 (m 1H), 1.71-1.27
migigye Ypg congentparesp|vacigpand the yellow solid purified by flash silica gel column

B T s L A RS AP

wa§ Hﬁ@&v@d"bﬁ’fd @ﬂuﬁ}l% MeCN and the solution was allowed to cool down to room
2-Chl oro-'N-(2-nethyl -pyridin-4-yl)-acetamde HCN 1

ten?;&ré[tme The fesulcogpousnts Wére Giligled whandrvesaeddithasoatiiqogntity of
t he nethod used in Exanpl e 14f but usi nP '
001& l\é?ﬁlﬂcso ENRARTRAIRAMRAUAG oh lgBe)Bsanpnie cpystalline solid.
(R -1-[(2-Met hyl - pyri di n-4-yl carbanoyl)-nethyl]-3-(1-p
henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
n/€4empviFhl ori de

'H NMR (400 MHz, DMSO-Dg): § 11.02 (s, 1H), 8.33 (ddd, 1H), 7.97 (d, 1H), 7.86-7.80
(m, 1H), 7.32-7.25 (m, 4H), 7.23-7.12 (m, 2H), 5.09-5.04 (m, 1H), 4.23 (s, 2H), 4.06
(ddd, 1H), 3.63-3.49 (m, 4H), 3.41-3.29 (m, 1H), 2.37-2.22 (m, 2H), 2.17-2.04 (m, 2H),
1.98-1.83 (m, 3H), 1.78-1.66 (m, 1H), 1.65-1.39 (m, 9H).

Analysis of Example 15: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane bromide Crystalline Form A

A sample of crystalline Example 15 Crystalline Form A obtained by the procedure
described above was analysed by XRPD (PANalytical X'Pert system), DSC and TGA.

The melting temperature of Example 15 bromide Form A as determined by DSC was
found to be 230°C (onset) (+2°C). Weight loss observed prior to melting by TGA was
negligible. GVS determination gave a neglible weight increase (%w/w) at 80% RH
(20.2%).

An XRPD spectrum of Example 15 bromide Form A is presented in Figure 2.

Example 16: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-4-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride
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H 5The title conpound was prepared using an anal ogous
procedure to that used to prepare Exanple 17. Further
wrob/fizsoet i on was achi eved by silica gel chronetwgsapbyoics?

eluting with 0-20% MeOH / dichl oronet hane to give the

title compound as a white sob3d (57 ng). me 476 [ ML+

m H NVR (400 MHz, DVMSO-D6) 8 11.32 (s, 1H), 8.31 (d,

1H) 7.43 (d 1H), 7.35-7.26 (m 5H), 7.22-7.16 (m
5.09-5.04 (m 1H), 4.30 (dd, 2H), 4.09-4.01 (m

3.41-3.29 (m 1H), 2.38 (s,
a)é{%mo@ ’§§Y§§?3‘?¥6ﬁcemdez 17-2. 05 (Sn 2H)H) 1.97-1. 82
(m 3Hp 1.78-1.65 (m 1H), 1.65-1.41 (m 9H). 15
1.

I ;
C'( R) - If Phe | C& banmoyl nmet hy1l- 3- (1- phenyl - cycl ohept aneca
rbony oxy zoni a- bi cycl o[ 2. 2. 2] oct ane brom de a)
2- Brom)-N-p /nyl acetanmide HBrN O 20To a sol ution of
br om)acetty brom de (9.6 nL) and ﬁlgt assium carbonate
A puspensio)) ofidrarging pyristiph e Hamdn dnodichipyomeskang d HomLa thdar pégrogen
il (P P BOURR. PSR SRIRL el el B by the
slodf sditich Gfichidreacegdctilbnde (6.8% mLg Thizdceiaul eds feitovedaid®the
shaken for ev ral nutes and then the phases were
re IR TRHLEF 21PRET 5 tATH b EP T VR UoP SRR w45 difed with
w86 ! g%h@ dichRrén&ARle @5 M9l Yie solmvas filtered off, washed with
2009/ 138707PCT/ GB2008/ 001647 69 resulting I n
pemae‘tarpi driedito givefthetigoptanpaundtas abeowr $olidr(@87 @).fThedaygisvaf the

AP o B, LA A2 s
wag edfpotatdBtodive 2lirk bfovhkd glats. "ﬂrﬂtﬁt)anoﬁ‘évu(ﬂl’peﬁﬁne g4de-another batch of
the title compound (0.91 g).

'H NMR (400 MHz, DMSO-Ds) § 10.79 (s, 1H), 8.47 (d, 2H), 7.59 (d, 2H), 4.33 (s, 2H).

Example 16: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-4-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

C
H
0 N
N
O. O _~N
H

2-Chloro-N-pyridin-4-yl-acetamide (Example 16a) (30 mg) was added to a solution of 1-
phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 14e)

. (53 mg) in acetonitrile (1 mL). The reaction mixture was stirred at room temperature for 24

h. Diethyl ether (2 mL) was added and the reaction mixture was filtered to give a light
brown solid. The solid was washed several times with diethyl ether and dried under
vacuum at 40°C. Purification by column chromatography eluting with 0-10% MeOH /

dichloromethane gave the title compound as a white solid (20 mg).



Exanpl e 21:
(R) - 1- Phenyl car banoyl net hy1- 3- (1- phenyl - cycl ohept aneca

wo booybsyy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane br oparieB20d8/001647

nmlfo 1- phenyl - cycl ohept anecar boxylic acid

(R -(1-aza-bicyclo[2.2.2]octé68-y1l) ester (Exanple 1l4e)
(50 ng) in acetonitrile (1 n) was added

2- br ono- N- phenyl acet am de (Exanple 2l1a) (36 ng). The
reaction mxture was stirred at roomtenperature for 3

m}ja%g.{\ﬁlher was added to the reaction m xture and the
F IMInt solid was col I ected by filtration and dried
1Htrqnvﬁzf 4@0%{9% youfd : ! hd 7(:39

A ( MSU 96)@'%%&&( L3R P40 O 239 ES‘???) ]@i%.zs
(mg 4 723(7 (mm 21;3;), 508351, TH244.66(s, BH), 4711211027(rﬂ,61H)m3 65-3.51

oo, 530l 1) 2 BP0, 21 Ao 5 (o9 T o o

1’/2)3372m21H§n16Q—|'ﬂ)2,6(31 9gy2. 04 (m 2H), 1.98- 1 88 (m
3H) 1. .66 (m 201H), 1.70-1.30 (m 9H). Exanple

e g A SRR AP ™

cydbhqrtadecarHﬂﬂG@Qlﬂ%ﬁmmﬂlméﬁ%Gﬂﬂ)rﬂé cK 0 A
sol ution of chloroacetyl chloride (1.22 mol) in -
anhydrous CHC13 (2.4 nlL) was added slowy to a mi xture

f ( mel) and Et3N (1.66 mmol)
a)?gﬁ%ﬁ%?gﬁbwwf%i} J‘% at éroomten‘perature The

bri ght eI | ow m xture gradually 5turned orange and
a(\eh/ g reaction was quenched with H20 (1 ni).
After| sti for 15 min the m xture was concentr at ed
to dbyness Freduced pressure and the residue

The title compound (0.99 g, 73%, white solid) was prepared according to the method used

in Example 14f but using 2-amino-5-fluoro-pyridine.

'H NMR (400 MHz, DMSO-Ds) 8 10.91 (s, 1H), 8.35 (d, IH), 8.10 (dd, 1H), 7.80-7.74
(m, 1H), 4.34 (s, 2H).

Example 17: (R)-1-[(5-Fluoro-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

H
O f ~__N__N
N/\H/U
O 0
: 7
H

2-Chloro-N-(5-fluoro-pyridin-2-yl)-acetamide (Example 17a) (31 mg) was added to a
solution of 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester

(Example 14e) (49 mg) in acetonitrile (1 mL). The reaction mixture was stirred at room
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purified by flash silica gel chromatography (1-2% MeOH
/ dichloronmethane) to give a yellow solid (122 ng).
wo gubbh1ddvh? (400 MHz, DMVBO-D6): 8 11.21 (s, 1H),PCT/GB2008/001647
8.93-8.90 (m 1H), 8.70 (d, 1H), 8.03 (dd, 1H), 4.40
(s, 2H). Exanple 22: 65
(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) - 1- ( pyri m di n-
4- yl carbanoyl net hyl ) - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane

terﬁﬁér%réﬂ@venﬁgn15Bmyihepwmgh et aRAAS MRrYdction afik®rd R-the
(1 - aza-bicy clo[2 .2 .2]oct-3 -yl) ester (Exanple
whitgsylid g/ag filteree pjf ‘gﬁs@;hed several times with diethyl ether and dried under

vy UEGN B SRR P o) e e st rr o

t oget her at roon1tenperature for 2.5 days. The
reaction m xture was concentrated in vacuo and the
m/g 489 fvE purified by flash silica gel 20 chromatography

1 t
HOGVRYIARHE, DNSOMITAINSIE TP 140, 1AE 463 Lf, 1pp, 784 (@aa
1H)H7 NBR . 26100, 4Malz 7 DNECF Dﬁ,) tHS 51047 éd, 1D, 41d)(s, Bi)9H.(14.03 (m,

1) 505 46 i -£o8 fn b, 20 L2afin 2057 T2 D i, 1.99-

0 3§ /7 8/ 001647 71 1
DI R g, 10

2.18-2.04 (m 2H), 2.00-1.84 (m 3H) 1.75-1. 66

Ex%%vla‘;% b s R s TR R 11 phent

cyélk‘ﬁé;ﬂﬂﬁ&bﬂﬂﬁ@ﬁfx@@lydz@iﬂé)bnly@é[‘lm Zobiagy ehielide2. 2] oct ane

brom de a) 2-Brono-N-(2-fluoro-phenyl)-acetan de

a) 2-Chloro-N-(5-methyl-pyridin-2-yl)-acetamide

H
N N
C|/\“/ oS
O =
The title compound (0.50 g) was prepared according to the method used in Example 14f

but using 2-amino-5-picoline.

'H NMR (400 MHz, DMSO-Dg) 6 10.69 (s, 1H), 8.17 (dt, I1H), 7.95 (d, 1H), 7.63 (dd,
1H), 4.32 (s, 2H), 2.25 (s, 3H).

Example 18: (R)-1-[(5-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]0ctané chloride
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To a m xture of 2-fluoroaniline (2 nL) and potassium
carbonate (4.3 g) in dichloronethane io (50 nm) was

wa@agedsgroonoacetyl bronmide (3.6 nl). The reactPONGB2008/001647

m xture was stirred for 4h then water was added and

t he phases separated. The or@anic | ayer was
concentrated, the residue treated with ether and
evaporated again to give the sub-titled conpound (4. 98
g) asra—<reamsolid that was used w thout further

[ hon. 1H AWVR (400 MHz, CDC13): 8 8.38 (s, 1H),
7.1 -7.H09 (m 3H), 4.05 (s, 2H). 15

.d-\pﬁe Nognoy1) - met hyl | - 3- ( 1- phenyl ¢
ylloxy) |1- aZoni a- bi cycl o[ 2. 2. 2] oct ane
Qrg eOof 1 - cycl ohept anecar boxyl i c
acid (R -( Z1-aza-bicyclo[2.2.2]oct-3-y1l) 20 ester

(Exanmpl e 14¢) (56 ng) and

2-brono-N-(2-fl uoro-phenyl)-acetam de (Exanple 23a)

(44 ng) in acetonitrile (1 nm.) was stirred at room

t enper at ure r 30 h. The resultin reci pitate was
The SR SoREiEy P vt rsrpareae R Heanribd b Taprpere
ExHRAPRN I MRS RbrorA 5 e By IMS riiie2 §1)dcra b I @H AL, I
Xasga col ourl essrogolgi d. tg%xzﬁlilH Nl\/&)( 4(1:(@)% VHz, Dl\/gfce}S%él?mp ace
of B-chlor@d/-(Ssfluarbhpyriding3yh-azqafide. 1H), 7.32-7.16 (m 8H),

5.12-5.03 (m 1H), 4.25 (s, 2H), 4.10-4.02 (m 1H),

3.63-3.51 (m 4H), 3.41-3.29 (m 111), 2.37-2.23 (m
m/2hl6 [M]*17-2.06 (m 2H), 1.98-1.88 (m 3H), 1.79-1.67

1 1.66- 1.39 , 9H). 5 EX l e 24.
11 (RIRT300 DTS BVIFO0 SRS P Sy [ Hiot % {4 3Hp27 6Aéd
IHYY .%%fﬂo%@gtzgp? RIRPRY (XM, k5. GFAR! Bn)PUSHSs Ol % AL 28% (m,
1H2- B6SrBo5(Nng, 24; Bi40-2187 ampHén217-202(antde E2H(BBN),02.17-2.04

(m, 2H), 1.97-1.84 (m, 3H), 1.78-1.66 (m, 1H), 1.66-1.35 (m, 9H).

Example 19: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyridin-3-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-pyridin-3-yl-acetamide

A
CI/\H/ | XN
0 _

A mixture of 3-aminopyridine (350 mg) and sodium hydroxide (0.6 g) were dissolved in
water (8 mL) and the reaction mixture was cooled in an ice bath. Chloroacetyl chloride
(1.19 mL) was added dropwise and the reaction mixture was allowed to stir at room
temperature overnight. The reaction mixture was extracted with dichloromethane and the
organic layer was concentrated and purified by column chromatography, eluting with 0-

60% ethyl acetate / cyclohexane to give the title compound (0.10g) as a white solid.
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10 To a m xture of 2,3-difluoroaniline (630 ng) and

pot assi um carbonate (1.01 g) in dichloronethane (30
wonopo/v@so7added br onpacetyl brom de (0.86 nl). PUT®GB2008/001647

reaction mxture was stirred for 5h then water was

added and the phases separat&d. The organic | ayer was

concentrated to give a 2:1 mxture of the sub-titled

compound and bronvacetyl IS brom de. The residue was
IHAsIROU4ve AR DVISALBY)ISorooneds heme samdd Washedo\dd, h HiyaB®3. (ddd,

The vol atiles were evaporated to give the sub-titled
1Horg®uhdd (m. B, §304s. . of f-white solid that was used

wi t hout further purification. 1H NMR (400

MHz, CDC13): 5 8.38 (s, 1H), 8.03 (t, 1H), 7.12-7.05

Ex(ampldw (R3-39A-Phéhz1-20{ oheptifiecadb diyldx¥)-14 py ridinx3npl e
yk(aRyamo{/lmethYlblfqzemaoblméwr%?dpﬁa%9111}>rlﬁﬁt hy1] - 3- (1- phe

009/ 138707PCT/ GBZOOS/ 001647 73 The
dl ourless solid, 28 ng, 31% was

iflny
gF[ﬂ/uor phe | )-acetam de (Exanpl e

7
: oro phen -acetamide. 5 nle 497 [M
11-1 NVR (4p0 MHz, DVMBO-D6): 8 10.54 (s, 111), 7.58
(t, 1H), 7.382-7.16 (m 7H), 5.13- 5.04 (m 1H), 4.26

Th% fii"t‘rlg _%gpnggﬁln(d#? 8 ?_n@ ;%va% %e#?d'zbﬁn?n%h%é% 1(21&&1(%41{2?9 t({)%t u(sed in Example

. m
1526ing 2@ 0N-pBridim3-BHicetamidinIpl8E of Aybraisp-N-pybdin-L-ylacetamide.
(m 9H). 10 Exanpl e 25:
(R -1-[2-(2, 3-Di hydro-benzof uran-5-yl1)-ethyl]-3-(1-phe
m/ey,ls;gy[(z[l]*ohept anecar bonyl oxy) 1-azoni a- bi cycl o[ 2. 2. 2] oct
e formate

HNVRAN N@%M@ﬁat%éaaaadw% 826 @, 1H), 8.30 (dd, 1H), 7.98 (ddd,
H A kadE I PUS Ok At P 2207 Y3 mEAEE 5 GRUATH, D4 26 Rda, 2m),

4, 1(114)63 (g, 110), B666vDIY (ndHx e3.6h3t29i (e 1H).. 5 372)2 s 2H), 2.19-2.05

mpebit B Padthn b e gkl 190127 68 39 <111 G2 ge

chr omat ography el uting with dichl oronethane then 5%
then 10% MeOH di chl oronet hane. The rel evant fractions
Exagpde 20d8dri62-d1ethyl- mubofdarlsdrlmmbyﬂhmetlwﬂi #H(kphenyl-

cycloilepL{gu%c?lld'bonyfloxy(}I 194}08{3 lcyc g&GZ i]%ct%lng hiBFid? Qi t-

a) 2-Chloro-N-(2-methyl-pyridin-4-yl)-acetamide

N
o
O _~N

The title compound (1.0 g) was prepared according to the method used in Example 14f but

using 4-amino-2-methylpyridine.

'H NMR (400 MHz, DMSO-Dg) 6 10.64 (s, 1H), 8.32 (d, 1H), 7.44 (d, 1H), 7.38-7.35 (m,
1H), 4.30 (s, 2H), 2.42 (s, 3H).



white foam Further purification was achi eved by
rever se- phase HPLC (5-98% MeCN H20 containing 0. 1%

w0o mowiss7eci d) to give the title conpound (70 nE)T/@B2088/001647
white gunmy solid. nmfe 474 [M 251H NWVR (400 MHz,
DVSO-D6): 8 8.35 (s, 1H), 7.65-7.26 (m 4H), 7.24-7.18
(m 1H), 7.12 (s, 1H), 6.95 (d, 1H), 6.68 (d, 1H)
5.08-5.01 (n1 1H), 4.46 (t, ZFD, 3.87-3.78 (m 74
1FD 3.47-3.25 (m 5H), 3.20-3.06 (m 3H), 3.04-2.97

23 2 86-2. 75 (m 2H, 2. 39- 2.23 (m 2H),
Examme :A8)-(Irf{(2-Mthybpyridin-4zplcarhangiy))-mettd)-3-(h-phemyl-

<y %@QH?T%?%%'WP'&:WB%W¥ claiAfplpctane higridsy | -

pt anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct an
ey H A mxture of

ycl ohep anecarboxyllc acid

-4 fl uorobenzene (50 ng)
stirred at room

5-98% MeCN/:H20 contéining 0.1% formc acid gave the
title compeund (19 ng) as a colourless oil. nme 466
[M 151H NWR (400 MHz, DMSO-D6): 5 8.39 (s, 1H),

5 The? t188 cgmﬁ(&lddmas%pargd Whg/anlahalogbusSpiocedurOib-thatQded 18 prepare
, 5.06-4 m.1H), 4.39-4.28 (m 2H), 3.93 (ddd, .
Exg_rpl;)le 13. l}@tﬂg:r QBI‘IE—lﬁS‘UOE ppas agblgge_dgb_ygrsehc(argel glpq})’mag?gi@_hg ebuing with

o4 Geoindlot T AP g (ol e
20Exanpl e 27:

- 3-(,1- phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri dazi n-
m/élfli%/ﬁ%ﬁlrbam)ylmsthyl)-l-azonia-bicyclo[2.2.2]octane '

0 'HINMREEE MHz, DMSO-Dg) § 11.32 (s, 1H), 8.31 (d, 1H), 7.43 (d, 1H), 7.35-7.26
(m, 5H), 7.22-7.16 (m, 1H), 5.09-5.04 (m, 1H), 4.30 (dd, 2H), 4.09-4.01 (m, 1H), 3.64-
3.49 (m, 4H), 3.41-3.29 (m, 1H), 2.38 (s, 3H), 2.39-2.23 (m, 2H), 2.17-2.05 (m, 2H),
1.97-1.82 (m, 3H), 1.78-1.65 (m, 1H), 1.65-1.41 (m, 9H).

15 Example 21: (R)-1-Phenylcarbamoylmethyl-3-(1-phenyl-cycloheptanecarbonyloxy)-1-

azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-phenyl-acetamide

Br/ﬁcl)/ H\©

20 To a solution of bromoacetyl bromide (9.6 mL) and potassium carbonate (11.4 g) in
dichloromethane (100 mL) was added aniline (5 mL) dropwise over 15-20 mins causing
the reaction mixture to get warm and a white precipitate to form. After 4.5h the reaction
mixture was poured into water, shaken for several minutes and then the phases were

separated. The organic layer was washed with water and concentrated to a smaller volume
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a) 2-Chloro-Npyridazin-4-yl-acetamde -.(NH 01 ON N

WO 2009/ 138707PCT/ GB2008/ 001647 75 A sol ution of
wEWob/asZIN-4-yl amine (1.0 g) in dry dichl or onegdwas2008/001647

nm.) under nitrogen was cooled to OCin an ice bath.

Triethylamne (1.6 nm) was aglged, followed by slow

addi tion of chloroacetyl chloride (0.92 nL). On

conpl etion of the addition the ice bath was renoved

t.

ro e e ARLLEE PR AT R QAP 106 G URR moound
(970 xiguasea whse shliduted with water (25 nL) and

di chl oronmet hane (30 nmL). A solid was filtered off and

washed wi th pentane, water and nore pentane to give

gt ’qg, % na _ [
HWN@R Mt WWD%%%%&‘%%%@?}?’S7"%"?%@3@( g7 (& 1,
4.0BHp,, 2. 07 (dd, 1H), 7.94 (dd, 101H), 4.39 (s, 2H).-

Exanpl e 27:

(R) - 3- (1- phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri dazi n-

r _bil- g .
TP b R L Py Pl e A onyloxy) 1
az@radigicko[2:22]ot a8 bpmides added to a soI ution of 1-

phenyl - cycl ohept anecar boxylic acid
[ xa- bi cycl o[2. 2. 2] oct-3-yl) ester (Exanple 1l4e)
n acetdHitrile (2 nL). The reaction mxture
dtostir gt roomtenperature for 24h.
dded to the reaction m xture
The solid was filtered
er, and dried under vacuum
; trate was evapor at ed,
conbi ned wi- h the solid and purified by colum

chr omat ogr eluting with 0-15% .
T gy

(EMmiphié HES) (6@ nighimacegnirikdol frol nwvas alded 2J}bnmnea~splmg1ytn¢ethﬁﬁde
er m. nut ave the title conpoun

(E)g)élpl:gg}z Paﬁ §§6 giggnel“he reaction rrﬁxturenv?'as stlgrire at ron%% temperature for 3 days.

Ether was added to the reaction mixture and the resultant solid was collected by filtration

and dried to afford the title compound as a colourless solid (39 mg).

m/e 461 [M]"

'H NMR (DMSO-Dg): 8 10.49 (s, 1H), 7.53-7.50 (m, 2H), 7.35-7.24 (m, 6H), 7.21-7.16
(m, 1H), 7.12-7.07 (m, 1H), 5.08 (m, 1H), 4.21-4.11 (m, 2H), 4.06 (dd, 1H), 3.64-3.49 (m,
4H), 3.27 (s, 1H), 2.37-2.21 (m, 2H), 2.18-2.04 (m, 2H), 1.98-1.88 (m, 3H), 1.77-1.66 (m,
1H), 1.70-1.30 (m, 9H).

Example 22: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyrimidin-4-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-pyrimidin-4-yl-acetamide
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25 ne 463 [M WD 2009/ 138707PCT/ GB2008/ 001647 76

11- INWR (400 Mz, DVMSO-D6): 8 9.17 (s, 1H), 8.89 (d,
wdltdoe1B7éil (s, 1H), 7.80 (dd, 1H), 7.32-7.25 gaw/GcBioby/no1647

7.21-7.15 (m 111), 5.08-5.02 (m 1H), 4.28-4.14 (m

211), 4.04 (dd, 1H), 3.66 (dyjg2H), 3.62-3.48 (m 2H)

3.45-3.33 (m 1H), 2.37-2.23 (m 2H), 2.14- 2.05 (m

211), 1.96-1.83 (m 3H), 1.75-1.62 (m 1H), 1.56-1.42

(m 9H) 5 Exanpl e 28:

HS hu\Po pyridi n-3-yl carbanoyl) - net hyl ]-3-(1-p

(
Clheny cycl pfanecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
ctan ri ‘N
2-Ch oro- | uor o- pyridin-3-y1l)- acetam de ON 10 A

sol ution of 3amn05fluorop¥r|d|ne in dry
A giletigropiohtarersal | chloride §1.27haeo )m1 @ﬂbﬁg@ﬂu de8|4erdLi was added

ath. Trjeth
by Fn R P oRl R P T Pap S s i (e
ank @ird& OHTl, (Qllnﬂgﬁ'pfc@hi t@ﬂlp@lfatlirléleTﬂéiEﬂlgﬂt%llow hixtugegraaddily
was renoved and the reaction m xture was allowed to
turpedh pRNESHHMA afehfdF Heurctign avas gierched withdd G Jrmb). npfiersstirring for

IS-Elﬁg t%fﬁ%{tux%r\lva@c Lddhe t%%%o n@héﬁ%%ﬂd&‘r@@uc\é@% ss&rggnéﬂ'tpe residue
or onet ane?l . The organic | ayer
purifiedbyl fladht dilioaggebchro@avog2@hyi )-2 Zdvie O /(dt’gtﬁﬁlrb)neahmﬂle) to give a
livapglgfgégg tg§ gi ve the crude product. Purification was
yeahr y'&i i ca gel chromatography eluting with
0-30% et hyl acetate/cycl ohexane to give the sub titled

conpound (1.0 g) as a tan coloured solid. /0 "H NWR
THNB (IWQMPDVQMSQ)D@BB 10276, (H), 8193-8.98 (86 11},, 8.7¢4(d, 1H), 8.03

(d@gﬁp%gmé Jiy, 804 (dt, 1H), 4.33 (s, 2H).

(R) 1- [ (5-Fluoro-pyridin-3-yl carbamoyl)-nmethyl]-3-(1-p

I250 cl ohept anecar bonyl oxy).- 1- azoni a- bi_cycl o 2. 2. 2
Exla % I?]Lenyl cycloheptanecarbonyloxy)-1-(pyrimidin-4-

ylcarbamoylmethyl)-l-azoma-b1cyclo[2.2.2]octane chloride

H
O N N
gane
O- 0] N
H

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14e) (0.44 mmol) and 2-chloro-N-pyrimidin-4-yl-acetamide (Example 22a) (0.48 mmol) in
anhydrous MeCN (2 mL) were stirred together at room temperature for 2.5 days. The
reaction mixture was concentrated in vacuo and the residue purified by flash silica gel

chromatography (2-10% MeOH/dichloromethane) to give the title compound as a light

yellow solid (134 mg).

m/e 463 [M]"
H NMR (400 MHz, DMSO-Dg): 6 11.44 (s, LH), 8.91 (s, 1H), 8.72 (d, 1H), 7.94 (d,
1H), 7.32-7.25 (m, 4H), 7.22-7.17 (m, 1H), 5.10-5.04 (m, 1H), 4.30 (s, 2H), 4.10-4.02
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77 2-Chloro-N-(5-fluoro-pyridin-3-yl)-acetamn de
(Exanple 28a) (53 ng) was added to a solution of
wdl2qobvessyd? cycl ohept anecar boxylic acid PCT/GB2008/001647
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
(84 mg) in acetonitrile (2 my). The reaction mxture
was allowed to stir at 5roomtenperature for 24h. The
solid was filtered off and dried under vacuum at 40C
mt PHYI ¥61-816 (i, uHg, $auPoLeGh, (145, PTB6-B2PAmaBR 2ME-5 84 (m, 2H),
( soI?d. me 580 i 4" NWVR (4003NHZ, uwg}tb)f 8 11.5§ )
2.00s1.841 (. 318, 9875 £.66 (1) 1HB. BA6( P9 (wHPH).7. 99 (dt, io 1H),
7.32-7.25 (m 4H), 7.21-7.15 (m 1H), 5.09-5.04 (m
1H), 4.29 (s, 2H), 4.10-4.02 (m 1H), 3.63-3.51 (m
Ex4iiple 33:413)-3-[@F(ﬂﬁro?ﬂenyl%aﬁ?mﬁo_ﬁﬁn{efﬁglﬁwl-{)Eellﬁk 2.05
ém 2H, 1.96-1.83 (m_ 3H), 1.78-1.6 m 1H),
cydolgeptanezarhanylaxy)-1-azoniaghigyglel2.222)octane bromide
(R) - 3-(1- phenyl - cycl ohept anecar bonyl oxy) - 1-[ 2- (pyri di n
-3-yloxy)-ethyl]- 151-azoni a-bi cycl o[ 2. 2. 2] oct ane
a) 2-Bromd-V-(BJludro({fRgnyljHacetdnideoxy) - et hanol HON The

sub-titled gconmpound (0.99g, 63% was prepared
accordipng tb the procedure described 20 in
004*5 ' b) 3-(2-Brono-ethoxy)-pyridine BrC) 1N

| oxy) -ethanol (200 ng) in 5 nL
di chtor ometNgane was cooled to OC and treated with
carbon tetrabrom de (524 ng) foll owed by
Totarmighea9f pilversanhiac (2 148.) rgy pplessiimo saiborate #hé gy wabithlorpmethane

ure stirre t 0 ins then at room..
(o) ¥p SR ofcspO4sER Bloute 26 il Pl Bl s 8 b for an
the@ Rehtdriveasra@8édiatRl thel phdskeskphtatesi. The arganig @hyer was concentrated, the
chromat ography eluting with Q-lOQ%)EtOAcLEentane to
resigjug drepted Withiather apd B ARRIRIEDEING) 2 vsthy selysfiled serground (4.98 g) as

J, QU j i : ther purification.
2 Cééﬁ%ﬁﬁ&%ui%sw M@@i%éﬁg%@%ﬁ‘%’gd, 1H), 8.28-8.22
'H NNR 1400 MHz26DCI206 @138 (2H)H), 8.268%, (H), 2H-7.08. @6 3¢, 4.05 (s, 2H).
2H). 10
Example 23: (R)-1-[(2-Fluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

Br ] E
O+ N
N
O 0]
H

A mixture of 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)
ester (Example 14¢) (56 mg) and 2-bromo-N-(2-fluoro-phenyl)-acetamide (Example 23a)
(44 mg) in acetonitrile (1 mL) was stirre_:d at room temperature for 30 h. The resulting
precipitate was collected by filtration, washed with ether and dried under vacuum at 50°C

to give the title compound (52 mg) as a colourless solid.

m/e 479 [M]*
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Exanpl e 29:
(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) -1-[ 2-(pyridin
wo Boyhssey) - et hyl ] - 1-azoni a- bi cycl o[ 2. 2. 2] oct aREr/GB2008/001647
formte O H The title conmpound (10 ng, 13%
col ourl ess gum) was preparedyusi ng a procedure
| sanal ogous to that used for the preparation of
Exanpl e 25 usi ng 3-(2-Brono-ethoxy)- pyridine (Exanple

1Hé?pﬂ22_('g00 Mﬁf%mo De).8 10. %4 (5, JH), 783777 (m, 1H), 7337 [16'\/§m 8H),

rono- ét hyl') -2, 3-di nzof ur an.
5.12-5.88/Rn( 490 4\/2—1’2(3 EIWBG (1737K OZQHB.IH;L, 83-31H) (m 81}99 3(4d;3.29 (m,

1}125;%’31% 3}(71(.(11?34)7 JQEEV%Z}? ?@4}4)321% 1 %Ig]églzg?:p i.géﬁ'.ézf G 1H), 1.66-
131%51914)39 (m 2H), 3.99-3.90 (m 1H), 3.74-3.59 (m

.37 (m 3H), 3.14-3.05 (m 1H), 2.36-2.22
(m 2H), 214205(m 2H), 1.98-1.82 (m 3H),

Exaigla 24 0R VG Dily PR S b g ety ﬁ?ﬁ‘?@%? e

cyC18héptaRecashsiyeptyd1esphRobY Q¥2)2. Jvegmeibomidey | Of 2. 2
] octane chloride a)

2- Chl oro- N- (6-net hyl -pyridi n-2-yl)-acetanide WO

2) $H3MbIR (LSt SBoRARN PR EBRfig® H N N G 10

F
H
N F
Br/\[(
O

To a mixture of 2,3-difluoroaniline (630 mg) and potassium carbonate (1.01 g) in
dichloromethane (30 mL) was added bromoacety! bromide (0.86 mL). The reaction
mixture was stirred for Sh then water was added and the phases separated. The organic
layer was concentrated to give a 2:1 mixture of the sub-titled compound and bromoacetyl
bromide. The residue was dissolved up in dichloromethane and washed with water. The
volatiles were evaporated to give the sub-titled compound (1.15 g) as an off-white solid

that was used without further purification.

I'H NMR (400 MHz, CDCls): § 8.38 (s, 1H), 8.03 (t, 1H), 7.12-7.05 (m, 1H), 7.00-6.92
(m, 1H), 4.05 (d, 2H).

Example 24: (R)-1-[(2,3-Difluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

BrHF
O f.~_N F
N
0] O
H
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The sub-titled conpound (0.95g, 58% white solid) was
prepared by a simlar procedure to that used for the
w@repassadi on of Exanpl e 28a using 2-am no- 6- pi EOl/GBR08/M01647
pl ace of 3- am no-5-fluoropyridine. 5 'H NVR (400 MHz,
DMSO-D6): 8 10.73 (s, 1H), 71386 (d, 1H), 7.69 (t, 1H),
7.03-6.96 (m 1H), 4.32 (s, 2H), 2.41 (s, 3H).
Exanpl e 30:
Thﬁ Blle lécixﬁab&xdﬁ%&%brl@s‘é sbid, 28 2n gy, 13¢ %) RAaRBYebhrdd®y Wdihil3r frbeRiure to
en

y
thag yedddheBrample 48 boing [2dgino V-6 3 nose-phenyd| Zepindilo Hxanwple 24a)

34 , 43% whit
in QIS?GO%ﬂgromopjrv Zgﬁ"é’a" ﬁhe%& a§et§|'"r\ﬁsel ar rrgmat hodQ to Icht

used to prepare Exanple 17 using
2-chl oro-N-(6-net hyl -pyridin-2-yl)-acetam de (Exanple
m/gd%) [MIh pl ace of

. I A Gf Q- Ay nigs v c )
HEER ] PR BN R B B BT 55 708w . 5.1
5.04.(69 1431, 4.261(s, 2H),74.10t4. OZldrl),,lH?) 35273.2% (taMH¥ H.42-3.29 (m, 1H),
1.23-7.16 1
231 22%3%2}9(&174%%(%@@ 498 15%(@33151) 5b7?rh6(74ﬁ) 1??) 1.66-1.40
39ppp-3.29 (m 1H), 2.38 (s, 3H), 2.38-2.23 (m 2H),
2 17 2.04 20(m 2H), 2. 00-1.82 (m 3H), 1.78-1.66 (m
1.65-1.40 (m 9H). npl e 31:

Ex %5‘%@5 JHCA AT 5%” i Srar st sl i etlo s do

cyclélifeptttchibon§ Ibx§ IR YR m@y&ag,z zqa%n@f(fnﬂmu e solid)

was prepared using a procedure simlar to that used to
prepare Exanple 28a using o-toluidine in place of
3-am no-5- fluonopyridine. 5 11-1NVR (400 MHz,

DVSO- D6): 8 Qi(s, 1H), 7.39 (d, 1H), 7.23-7.08 (m
(s , 2.23 (s, 3H). Exanpl e 31:
Pherty! - c{1 ohe t anecar bonyl oxy) - 1- (o- t ol yl car
cycl o[ 2. 2. 2] oct ane

A mixture of 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)
ester (Example 14e) (126 mg) and 5-(2-bromo-ethyl)-2,3-dihydro-benzofuran (105 mg,
0.46mmol) in acetonitrile (1.5 mL) was stirred at room temperature for 22h. The volatiles
were evaporated and the residue purified by silica gel chromatography eluting with
dichloromethane then 5% then 10% MeOH/dichloromethane. The relevant fractions were
combined and evaporated and the residue triturated with dichloromethane to give an off-
white foam. Further purification was achieved by reverse-phase HPLC (5-98% MeCN/H,O

containing 0.1% formic acid) to give the title compound (70 mg) as a white gummy solid.

m/e 474 [M]*
'H NMR (400 MHz, DMSO-Dg): 6 8.35 (s, 1H), 7.35-7.26 (m, 4H), 7.24-7.18 (m, 1H),
7.12 (s, 1H), 6.95 (d, 1H), 6.68 (d, 1H), 5.08-5.01 (m, 1H), 4.46 (t, 2H), 3.87-3.78 (m,
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The title conpound (25 ng, 35% white solid) was

prepared using a simlar nethod to that used to
wetepassgoExanpl e 17 using 2-chl oro- N-o-t ol yl - aaet/aB0ds001647

(Exanpl e 31a) in place of

2-chl oro-N-(5-fluoro-pyridi mg£-yl)-acetam de. 15 nie

475 fM- "H NWR (400 MHz, DVsO-D6): 8 10.26 (s, 1H),

7.34 (dd, 1H), 7.31-7.25 (m 4H), 7.23- 7.09 (m 4H),

: 1 } ( 0 4R del g HH)s, )
11 3473 B mi), a0-30Gm My PR PTG 803 i 210, 239
2.22Hm, 221)19.18<2. 1BH),, 21D, 27012108 (tan3HRH).69-1.49Tm] 1@4). (m

203H), 1.79-1.67 (m 1H) 1.65-1.39 (m 9H). Exanple

32:
ExaRiplé26: (RPN eYU- U6} RPIRGHoR gheny1l- (2- pyr azi n-
2- pIJl et ?1(31/(? -eﬂ%-(lﬁ‘azgﬁliL a- bi cyg}lagt?gngﬁg] octane brom de 81
cyqlogyrmamaa ayylleny)-drazeniazbicyclol2y242 logtpne figtmatyr azi ne
(0.91 g) in 30 nL dichl oronethane at 0C was added
carbon tetrabrom de (2.65 g) followed by
tri phenyl phosph(ne (2.1 g) portionw se. The sol ution
becanme very darkl After stirring for Ih the reaction

m Xt yre—\as 5gds Cl)med onto HWN di at omaceous earth and
pur'y silica gel chromatography eluting with
(3.0 h s purjified further by silica gel
@\e =n," +€I\u1/'r¢? wi T, 0- 50% Et OAci pentane to

@ thelsub ed conp (0.47g9, 34% as a yellow
R (400 PC13): 8 8.56-8.48 (m 3H),
3.78 (t, 2H), 3.37 (t, anpl e 32:
(R) - 3-(1- PRenyl - cycl ohept anecar bonyl oxy) - 1- ( 2- pyr azi n-

2-yl-ethyl)-1- azoni a-bicyclo[2.2.2]octane bromde H
A mixture of I-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl)

ester (Example 14e) (50 mg) and 1-(2-bromoethoxy)-4-fluorobenzene (50 mg) in
acetonitrile (1 mL) was stirred at room temperature for 22h. Purification by prep. HPLC
using 5-98% MeCN/H»O containing 0.1% formic acid gave the title compound (19 mg) as

a colourless oil.

m/e 466 [M]*

'H NMR (400 MHz, DMSO-Dg): & 8.39 (s, 1H), 7.28-7.23 (m, 4H), 7.20-7.11 (m, 3H),
6.97-6.92 (m, 2H), 5.06-4.99 (m, 1H), 4.39-4.28 (m, 2H), 3.93 (ddd, 1H), 3.70-3.56 (m,
2H), 3.56-3.46 (m, 4H), 3.15-3.03 (m, 1H), 2.35-2.20 (m, 2H), 2.15-2.03 (m, 2H), 1.97-
1.78 (m, 3H), 1.73-1.61 (m, 1H), 1.61-1.39 (m, 9H).

Example 27: (R)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-(pyridazin-4-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane formate

a) 2-Chloro-N-pyridazin-4-yl-acetamide

N
CI/\H/ \(\‘
0] N//N
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152- (2- Brono- et hyl ) - pyrazi ne (Exanple 32a) (43 ng) was
added to a solution of 1-phenyl -
weyob/asept anecar boxyl i ¢ aci d PCT/GB2008/001647
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
(50 mg) in acetonitrile (1 my. The reaction mxture
was allowed to stir at roomtenperature for 68h. The
vol atil es were evaporated and the product was purified
A R Raekin 2N aRRI ORI M OBkl SLARED under nitrogen
waBCoolathit;meC wredh lccohaib niriethgmink @ soinl ¢ & asipdded, followed by slow

ad&i:tif)fq 19? %@%%E«% 4&55 9Z§nlgn§8|cp r at tb&l aé'l lgl\{)(rel tf)‘eklce bath was
rexﬂ@éed[%'the reaction” danNB\x{agrQ@dezto r@eﬁQ&)m t§n§er§tqre(£ﬁd stirred for 2
1H), 54 (dd, 1H), 8.51 (d, 1H), 31-7.24 (m 254H),

hoqrsz"{hqremglc(nmnxlq-sg: wag, d(jg;ted,\&gtg vaigr (Zﬂ)nL)gmg @1c(h¢pjdmet11|&pe (30 mL).
A %p_ll_l% \3/2{5 fgteé%? (iff gnffl zv n,?ghea m;l&‘nﬂf“%e waE%r’ a(nélm%rﬁ)pentﬁne(lg}_ gzvcbgue sub-

tltléﬂfborﬂbbund](OQWg 489)3as(@Browilelidl. 71-1.59 (m 1H),
1.57-1.37 (m 9H). Exanpl e 33:
(S)-1- (3 Phenoxy- propyl) - 3- (1- phenyl - cycl ohept anecar bo
1 J | n
R A O LP L2\ iy S 2R ). YRR B, .94 (aa.
1H),SH-301s,&24h- bi cycl o[ 2. 2. 2] oct-3-y1l) ester A solution
of (S)-(+)-3-quinuclidinol (299 ng) and
1- phenyl - cycl ohept anecar boxylic acid io nethyl ester
ExaRpAd®T qrIAWL-fi1bn l-?)qﬂeﬁteﬁneéaﬂﬂon?fo&y} 9J(Hﬁri8aiiﬂger
nitrogen was trea with a 60% di spersion of sodi um
yldaybiamay nfethylivijazamia-hiteclof2 i AJoctanmforhede ed to ref | ux
for 24h then cool to roomtenperature and allowed to
stand over the wegkend. EtO0Ac and sat. NaHCO3 (aq)
ed and t hases separated. The aqueous phase
ted with HEPOAc (x3) and the combi ned organic
washed witfy brine, dried (MySH) Is and

o(]O af ordNthe rude product. Purification
ed SI |ca el ~ghr omat ogr aphy eluting with

ne 0 give the sub-titled

oil. NVR (300 MHz,
CDGOD) 8739727(m 4H) 7.25-7.14 (m 1H), 4.80
(dt 1H), b3, 16 (ddd 1H), 2.83-2.64 (m 3H),

ro—é—pygdézuh—ﬁ y(l r‘?’FetiT e (%ff @%?72)5(}5% ﬁlfg]) d%tgr(.?goéution of 1-

phé’?% ycloheptanecarboxyhc acid R) él -aza- b1cyclo[|2 .2.2]oct- 3 -yl) ester (Example 14e)
(S)- 1- phenyl - cycl ohépt anecar bo

1- (3- Phenoxy-pro
(109yingyapyacatonigizle n’]%-/ mlbi %e rfwmonzmzqt@r@tvem@llfmcdrm #ir at room
temperature for 24h. Diethyl ether (2 mL) was added to the reaction mixture and stirred for
15 minutes. The solid was filtered off, washed with diethyl ether, and dried under vacuum
at 40°C overnight. The filtrate was evaporated, combined with the solid and purified by
column chromatography, eluting with 0-15% MeOH/dichloromethane. Further purification
by reverse-phase prep HPLC with gradient elution from 15% MeCN/H,O containing 0.1%
formic acid increasing by 1% per minute gave the title compound (19 mg) as a colourless

gum.

m/e 463 [M]*
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WO 2009/ 138707PCT/ GB2008/ 001647 83 A mi xture of

3- phenoxypropyl brom de (0.026 nL) was added to a
woeglowizsooy of 1- phenyl cycl ohept anecar boxyl i ¢ acr@ir/GB2008/001647

(S)-(1l-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 33a)

(50 mg) in acetonitrile (1 nmg§. The reaction mxture

was allowed to stir at roomtenperature 5for 72hrs

then heated to 50C for 3 days. The volatiles were
lHervwzo(rzteoam@rm\ast»eDg)ewduqs puml fRigeddbyHgid Acq, 98}, 7.80 (dd,

chromat o eluting with 0-10% MeOH di chl or onet hane
IH)e 7gi2ye2 @n Jof7-Hl- Mg(@sbldbu 20§-0n (M Hy.héR28-4.14 (rn Z2H), 4.04

fi t R
R ST e e DT S B SR 8, 21
2.65 Yoy m% 083 nBHY; 130371.63 (@aVE), t hee-1i4Rl(e,, QHD‘rpound

(43 ng) as an oil. 10 me 462 [M '11 NWR (400 MHz,

DVMSO-D6): 8 8.38 (s, 1H), 7.34-7.24 (m 6H), 7.23-7.17

ExpfheIG B (s 1ot ffrii-sigaip ol (ot pie
cydohéptan&arhonyldxy)-1-azofia-RBicPlof208.2 bkbane 2hBBide. 23 (m

2H), 2.16-1.77 (m 7H), 1.69- isl.43 (m 10H). Exanple
34:

a) ﬁ@h‘léfoji{b% €1dorol pefap- Bt hnigt hyl car banmoyl | - met hyl } - 3

- (1- phenyl cycl ohiept anécar bonyl oxy) - 1- azoni a- bi cycl of 2.

2 2] octtane brom de 20a)
1% 2 - f 1 uor o- phenoxy) - et hyl Facet am de 84 A
m xtUre of| 2- (B-fl uorophenoxy)ethyl anine (0.93 g) and

pot absi um nate (1.24 g) in dichloronethane (20

m.) at OC wds treated with bronoacetyl brom de (1.04

m.). The regction m xture was stirred at 0C for 30m ns

then at roomtenperature for 6h. Water was added and
A $dexion Oﬂ%iﬁlﬂ%@Sﬂﬁdrbpy‘r&fﬂnwﬂt d)lin efyf gichosasitme ¢ EBRSEY under

The organic |a
nitrogen wag cooled to 8’ °Cin an 1ce bath. Triethylamine (1.36 mL) was added followed
by slow addition of chloroacetyl chloride (0.78 mL). On completion of the addition, the ice
bath was removed and the reaction mixture was allowed to reach room temperature and
was stirred for 2 hours. The reaction mixture was diluted with water (25 mL) and
dichloromethane (30 mL). The organic layer was washed with water (2 x 20 mL), dried
(MgSO04) and evaporated to give the crude product. Purification was achieved by silica gel
chromatography eluting with 0-30% ethyl acetate/cyclohexane to give the sub-titled

compound (1.0 g) as a tan coloured solid.

'H NMR (400 MHz, DMSO-Dg): 8 10.77 (s, 1H), 8.56 (t, 1H), 8.33 (d, 1H), 8.04 (dt, 1H),
4.33 (s, 2H).

Example 28: (R)-1-[(5-Fluoro-pyridin-3-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride
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5separated and the organic | ayer was evaporated to
afford the crude product which was purified by silica
w@gloogsremmat ogr aphy el uting with 0-50% Et OAc/ perit/@BR08/001647
give the subtitled conpound (1.17 g) as a brown oil. :
"HNWVR (400 MHz, CDC13): 8 7.2A (dt, 1H), 6.90 (s, 1H)
6.71-6.66 (m 2H), 6.63 (dt, tolH), 4.06 (t, 2H), 3.90
(s, 2H), 3.71 (g, 2H). Exanple 34:
- (3- Fl uor o- phenoxy) - et hyl car banoyl ]
-(1-p nylcycloheptanecarbonyloxy)-l-azonia-
2. 2] oc ane bromde Br HO HisThe title
76%1 yel | ow f oam) was prepared by a
to prepare Exanple 32
2-(|3-f1 oro phenoxy) - et hyl ] - acet am de
pDace (2- brono- et hyl) - pyra2|ne
: TNI\/R(40|NI\/HZ DMSO-D6): 8 8.74 (t,
1H), 7.33-%423 (m 5H), 7.23-7.16 (m 1H), 6.79-6.71
(m 3H), 5.09-5.02 (m 1H), 4.03-3.94 (m 5H),
2-Ghloro-N- (§Q1L(di’fd> p?ﬂrﬂm PBylP3cedardide EIERan?T& 283). (35 m%) Qs Gfded to a
2H), 2.10 1.96-1.82 2 (m
SOl],_lH’)n oﬁl@@en}i ca:gl @gta@p&rhowc Bidrp) é 35~ b1cyclo[2 2.2]oct-3-yl) ester

T T T

room tdmmaratde f0854hi)l‘he solid was filtered off and dried under vacuum at 40°C to

give tEe tlHD comlgound (zdt% ];rlgl,'l%‘? ) gshaevl?/ 1%6) so?l%et am de H

m/e 480 [M]"*

1H NMR (400 MHz, DMSO-Dg): 5 11.53 (s, 1H), 8.58 (s, 1H), 8.34 (d, 1H), 7.99 (dt,
1H), 7.32-7.25 (m, 4H), 7.21-7.15 (m, 1H), 5.09-5.04 (m, 1H), 4.29 (s, 2H), 4.10-4.02
(m, 1H), 3.63-3.51 (m, 4H), 3.41-3.29 (m, 1H), 2.37-2.23 (m, 2H), 2.16-2.05 (m, 2H),
1.96-1.83 (m, 3H), 1.78-1.65 (m, 1H), 1.65-1.39 (m, 9H).

Example 29: (R)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-[2-(pyridin-3-yloxy)-ethyl]-

1-azonia-bicyclo[2.2.2]octane formate

a) 2-(Pyridin-3-yloxy)-ethanol

Ho >0 SN
Z

The sub-titled compound (0.99g, 63%) was prepared according to the procedure described
in W02004/000829.

b) 3-(2-Bromo-ethoxy)-pyridine
O
Br~ SN

=
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Br' O F The sub-titled conmpound (2.02 g, colourless
waxy solid) was prepared using a simlar procedure to
wo fmb/13ssed for the preparation of Exanpl e 38a lum/GBRI0BG01647
3,5-difluoroaniline in 5place of 2,6-difluoroaniline.
1H NWVR (400 MHz, CDC13): 8 8787 (s, 1H), 7.16 (d, 2H
6.63 (td, 1H), 4.02 (s, 2H). Exanpl e 35:
(R -1-[(3, 5-Di fl uoro-phenyl car banoyl) - net hyl ] - 3- (1- phe
A B)tuééh of 2- (pyridin-3- yloxly) -ethanol (200 mg) in 5 mL dichloromethane was cooled
cycl ohept anecar bony - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane
to Prlo andjEeatgd-wish p@r}qply fegrapfomide (524 mg) followed by triphenylphosphine (415

m%)é)xortlcgnewg\% g%s: reag%érir%%{tﬁre%]q%%}/lrr&il athc(fbgaﬂ %9 mj ox;?ﬁgt room

cyc hecar b
terdperatuteor 43 rrﬁﬂsa The @yl@hl@[s ﬁxe?e Alap6iated-ayid thesiitiie flriasdyasilica
l4e) (50 in MeCN ( é was stirred_at room
gel @ﬁg@@@gmp y elgting wiith OTHE)%: r%c/ﬁfﬂéewptga\teéhqt ilagompound (204
f 50C under
) g R RS e bt Al o ot e
treated with ether and the resultlng solid was

fil f. T | j ds d apd
BP0 Mt GO B4 Qe ion g 2R it T 7729 s, 28, 435
(tQ;ﬁlg6ggﬂpgynd (15 ng) as a colourless solid. 20 me
% "1-1 NMR (400 Mz, DWBC}DB) 8 10.89 (s, 1H),

733717(m7H) 7.01 (tt, 5.13- 5.06 (m 1H),

B S0 37 Pidh-4 9'*%‘%%%% 'Bz@l i S o idp- STl ety
1-478nia2bicycld[2952]bcBfe f6Bmatt) , 1. 79-1.67 (m 1H), 1.65-
1.41 (m 9H). 86 Exanple 36:
(R)-142- (4- net hoxy-PBenzyl oxy) - et hyl ] - 3- (1- phenyl cycl oh
bonyl oxy) -JL- azoni a- bi cycl o 2. 2. 2] oct ane

0]
N+/\/

The title compound (10 mg, 13%, colourless gum) was prepared using a procedure
analogous to that used for the preparation of Example 25 using 3-(2-Bromo-ethoxy)-

pyridine (Example 29b) in place of 5-(2-bromo-ethyl)-2,3-dihydro-benzofuran.

m/e 449 M]*

H NMR (400 MHZ, DMSO—D6): 5851 (s, IH), 8.29(d, IH), 8.21 (dd, 1H), 7.38-7.33
(m, 2H), 7.28-7.24 (m, 4H), 7.19-7.14 (m, 1H), 5.06-4.99 (m, |H), 4.51-4.39 (m, 2H),
3.99-3.90 (m, 1H), 3.74-3.59 (m, 2H), 3.57-3.37 (m, 3H), 3.14-3.05 (m, 1H), 2.36-2.22
(m, 2H), 2.14-2.05 (m, 2H), 1.98-1.82 (m, 3H), 1.74-1.62 (m, 1H), 1.62-1.38 (m, 9H).

Example 30: (R)-1-[(6-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(6-methyl-pyridin-2-yl)-acetamide
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A m xture of

1- (2- brono- et hoxynet hyl ) - 4- net hoxy- benzene (42 ng) and
wd2qobvessydcycl ohept anecar boxylic acid PCT/GB2008/001647

(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)

(50 mg) in MeCN (1 nL) was st9rred at roomtenperature

for 16h then heated to 80C under nitrogen overnight. A

further 1.1 equival ents of

1- (2- brigno- et hoxymet hyl ) - 4- met hoxy- 10 benzene were

d : xture was heated at 80C for a further
Clagh. JfThe | es were evaporated and the crude
prodget wals purified by silica gel chromatography
eluting wi th”0-10% of a 10% conc. NH3/ MeOH sol ution in

di chl net hane of an oil that was purified
The gb-fided 5%?%%&@8%#%37@ %Eéo‘(‘@e‘?ﬁsrﬁfe@ﬁeq\)?m“%@h procedure to
thaf Qbddma} ! pbpangtion! Jf@x§m8é%8%9ﬂalg HLOnin o AbAidedn glal-e/q)f 3-

formc acid over 30mn wth UV detection at 152
anifiee S+filoespynidinker act i ons were conbi ned and evaporated to

afford the title conpound (34 rrg) as an oil. me 492

[M "FT NWR (400 Mz, CD30D): 8 8.48 (s, | H),

IHNMR (ZO(JMIQinDMBerQ 910.63 856 1H§n7 %‘bd,, 11%?:;37 @9(t5 1H§5 f ms 6.96 (m,
4.44-4.39 (m 2H),
1H@nf13@+€9 21, gatlxsgHi) m 1H) 2. 43 2 28 (m 2H)

2.24-2.20 (m 1H), 2.15-1.86 (m 4H), 1.75-1.51 (m

10H). 87 The title compound (68 ng, 77% gumy
Exaniple}0:v@y- 1p[(6DAethgl-pyaddindi-figatimntoyd)- et - B Dpheiyle

to that used for Exanple 36 u
Y QIoAEI SRR oDy PP nElortang Fhlogids
br ono- et hoxynet hyl ) - 4- met hoxy- benzene. me 476

(400 DVSO-D6): 6 7.32-7.11 (m 10H),

(m 1)éYH23 80-3.65 (m 3H), 3.60 (t, 2H,

, 2H99-2.88 (m 1H), 2.77 (t, 2H),

Niz-NQ4 tm 2H), 1.99-1.89 (m
'1.6 -1.32 (m 10H). 10

. : /
(R)-14(2, 6-Di f1 uoro- phenyf"car banoyl) - met hyl ] - 3- (1- phen
yl cycl oheptgnecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct a
ne brom de a)

The tiBe esmpdhdd36 1k, 1B %0 (hite B Y was PEPhRAIdRg a similar method to that
used to prepare Example 17 using 2-chloro-N-(6-methyl-pyridin-2-yl)-acetamide (Example
30a) in place of 2-chloro-N-(5-fluoro-pyridin-2-yl)-acetamide.

m/e 476 [M]*

H NMR (400 MHz, DMSO-Dg): 6 11.01 (s, 1H), 7.79 (d, 1H), 7.71 (t, 1H), 7.32-7.25
(m, 4H), 7.23-7.16 (m, 1H), 7.02 (d, 1H), 5.09-5.04 (m, 1H), 4.24 (s, 2H), 4.06 (ddd,
1H), 3.63-3.50 (m, 4H), 3.38-3.29 (m, 1H), 2.38 (s, 3H), 2.38-2.23 (m, 2H), 2.17-2.04
(m, 2H), 2.00-1.82 (m, 3H), 1.78-1.66 (m, 1H), 1.65-1.40 (m, 9H).

Example 31: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(o-tolylcarbamoyl-methyl)-

1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Chloro-N-o-tolyl-acetamide
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15 To a m xture of 2,6-difluoroaniline (1.12 g) and
pot assi um carbonate (1.8 g) in 50 nL dichl oronet hane
wowamasided bronpacetyl bromide (1.5 nl) and thecTGEL08/801647

was stirred at roomtenperature for 17h. Water was

added and the m xture stirregofor several hours then

t he phases were separated on a hydrophobic frit and

the organic | ayer was evaporated. The 20crude product

was purified by silica gel chromatography eluting with

0- 100%T#t OAd/ cycl ohexane to give the sub-titled
ce (07RR g) as a white solid. 88 Exanple 38:
(R-1[(2 | uor o- phenyl ear banoyl) - net hyl ] - 3- (1- phe
aprecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct
ane brom de A m xture of
Th% 95 ‘Pi'ﬁ@d %&gmﬁld 018599 RAERYI | |
5 O S AR R procedure
suaxl:ardo (lﬂ) used(td prepae Exanipld 2& wsingl o-ofldin2 in @hee of 3-ambio-5-
ter (Exanple 14e) (50 ng) in MeCN (1 nlL) was
ﬂu)éf(%pryf ’d’eat roomtenperature for 19h. A further 20 ny
2- brono-N-(2, 6-difluoro-phenyl)-acetani de was added

and stirring continued for another 22h. The volatiles
'HAEYIR @0QpHadddSarid)t .62 ésilde’. 36, pt.i 7.28d.08/(nsi3H)cd.29 (s,

t ography eluting with 0-10%
z}ﬁ/bglgl%gl’c 'ororret hane to give the title conpound 10(41
ng) as a col ourI ess foam nVe 497 [M '14 NI\/R (400
10. 40 (s, 7.42-

Mz, DVBO- [ggg (m 1
Example 1:A&)3r1- Emflyl-vycz'zheptareecefhonslqy&y) 3 (qﬂols celsba(rmyl methyl)-
10- 4. 02 1H), 3.66-3. 49
"’]’E‘%‘ ﬁﬁiéoﬁfgﬂgé‘gh§§%m'& 2, 365.r2n. 21H)(m 2H)

(m 2H), 1.99-1. 85 (m 3H),
cl

The title compound (25 mg, 35%, white solid) was prepared using a similar method to that
used to prepare Example 17 using 2-chloro-N-o-tolyl-acetamide (Example 31a) in place of

2-chloro-N-(5-fluoro-pyridin-2-yl)-acetamide.

m/e 475 [M]*

'H NMR (400 MHz, DMSO-Ds): 6 10.26 (s, 1H), 7.34 (dd, 1H), 7.31-7.25 (m, 4H), 7.23-
7.09 (m, 4H), 5.11-5.05 (m, 1H), 4.31 (dd, 2H), 4.07 (ddd, IH), 3.68-3.52 (m, 4H),
3.40-3.31 (m, 1H), 2.38-2.22 (m, 2H), 2.19 (s, 3H), 2.17-2.06 (m, 2H), 1.97-1.84 (m,
3H), 1.79-1.67 (m, 1H) 1.65-1.39 (m, 9H).

Example 32: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(2-pyrazin-2-yl-ethyl)-1-

azonia-bicyclof2.2.2]octane bromide

a) 2-(2-Bromo-ethyl)-pyrazine
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1.77-1.66 (m 1H), 1.68-1.25 (m 9H). Exanple 39:
(R) -1-[ (Met hyl - phenyl - car banoyl) - net hyl ] - 3- ( 1- phenyl cy
waEobepenecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2@EEBLDS/001647

formate 10 a) 2-Brono- N-nethyl - N-phenyl - acet anmi de BrN

0 To a mxture of N-neth8id aniline (5 nL) and

pot assi um carbonate (9.6 g) in 100 nL dichl or onet hane

was added bronoacetyl bromde (8.1 nlL) (exotherm. The

m xture WS 25stirred for 4.5h then water was added.

J

The phages re separated and the organic | ayer was
WO _2009{ 138907PCT/ GB2008/ 001647 89 concentrated. The
Bref u prog was purified by silica gel

chromat ography eluting with 0- 100% Et OAc/ cycl ohexane.

To BwhitRhexfanR'-hydaet yetyd)pvartiae (@D N@B R dohidromathatk at 0°C
and the residue was taken ug) i n di chl oronet hane and
wajaddrdraphanHetighramide(ReS @) fpalowed by yapheylphesnhinedd. it h
her ' f £ m d 1 .
rofpEVAST TRV Ll AL el ST A BRI vas
addoalyeelr orgia /N ldéatsmideeb g dagtth aad ppofiedby dilcPgd chasnaogiphg\luting

wi@fd-%w‘éogx?@iﬁ@@g&%uﬁg a g sggcci: ]ébg g)%gzztéga%ip;:ri%gd further

by 3tka é&hﬁ&ﬁ&@%ﬁpﬁﬁélutmg with 0-50% EtOAc/pentane to give the sub-titled
(R) - f [ ( Met hyT - phenyl -Tar banoyl) - net Hyl ]-3- (gl- phenyl cy

compaumsipOailec3tboand yeklpy-aik azoni a- bi cycl o 2. 2. 2] oct ane
formate O

TH NMR (400 MHz, CDCls): 6 8.56-8.48 (m, 3H), 3.78 (t, 2H), 3.37 (t, 2H).

Example 32: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(2-pyrazin-2-yl-ethyl)-1-

azonia-bicyclo[2.2.2]octane bromide
Br /N |
@) N
N N
O
H

2-(2-Bromo-ethyl)-pyrazine (Example 32a) (43 mg) was added to a solution of 1-phenyl-
cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 14e) (50
mg) in acetonitrile (1 mL). The reaction mixture was allowed to stir at room temperature
for 68h. The volatiles were evaporated and the product was purified by silica gel
chromatography eluting with 0-20% MeOH/dichloromethane. The relevant fractions were
combined and concentrated, dissolved up in dichloromethane, filtered and evaporated to

give the title compound (30 mg) as a yellow gummy glass.

m/e 434 [M]"
'H NMR (400 MHz, CD;0D): 6 8.60 (d, 1H), 8.54 (dd, 1H), 8.51 (d, 1H), 7.31-7.24 (m,
4H), 7.21-7.15 (m, 1H), 5.05-4.98 (m, 1H), 3.86 (ddd, 1H), 3.57 (t, 2H), 3.49-3.30 (m,
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A m xture of 2-brono-N nethyl-N phenyl -acetam de
((Exanpl e 39a) (38 ng) and 1-
wo s@baggrb? cycl ohept anecar boxyl i ¢ aci d PCT/GB2008/001647
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
(50 my) in 1 nm MeCN was sti82ed at roomtenperature
for 48h. The volatiles were evaporated and the residue
purified by silica gel chromatography eluting with
3H); 3% VeD Bh B Ieh | 008t haneH), Fusd-Dap (pueHS, i Zas-2@s (Y 2H), 1.97-
reverse phase HPLC eluting wth 20-90% MeCN H20
1&g Ag lol-3%4molth cl~%70?-é7 gav¥the titl e conpound
(17 mg) as a colourless 20gum nie 475 [M + NVR
(400 MHz, DVSO- D6 with a drop of TFA-D): 8 8.08 (s,
Exhhijple 33:4(8){1t(3-Bldnoxy-pB38p153-(1-phenyl-tyddheptanedadborhithxy)-1-
7.20-7.15 %r% 1H), 5.09-4.98 (m 1H), 4.01-3.83 (m
azagip-biexclolg . Zoctang farmats 3 16-3. 09 (s, 3H) 2.37-2.21
(m 2H), 2.16-2.05 (m 2H), 1.96-1.75 (m 3H),
1.71-1.36 (m 10H). 90 Exanple 40:
a) ( Rhedy3ytWhytaneoarbheyloxacid (§)-¢ pypddbiBy¢ld2@ oyt 2 yb lestae pt
anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane brom de
4- ( 3- br ono- propoxy) - benzonitrile (41
| - cycl ohept anecar boxylic acid
cto[2.2.2]oct-3-yl) ester (Exanple 1l4e)
1 (1 m) was stirred at room tenperature
heated to 80C under nitrogen for a
er~6t. The vol atiles were evaporated and the
due Was triturated with ether to give an off-white
d th& was triturated with Et0OAc and dried under

A solution of (§)-(+)-3-quinuclidinol (299 mg) and 1-phenyl-cycloheptanecarboxylic acid
methyl ester (Example 14d) (455 mg) in 6.5 mL dry toluene under nitrogen was treated
with a 60% dispersion of sodium hydride (94 mg) and the mixture was heated to reflux for
24h then cooled to room temperature and allowed to stand over the weekend. EtOAc and
sat. NaHCO3; (,q) were added and the phases separated. The aqueous phase was extracted
with EtOAc (x3) and the combined organic layer was washed with brine, dried (MgSQ,)
and evaporated to afford the crude product. Purification was achieved by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to give the sub-titled

compound (384 mg) as a yellow oil.

'H NMR (300 MHz, CD3;0D): 6 7.39-7.27 (m, 4H), 7.25-7.14 (m, 1H), 4.80 (dt, 1H),
3.16 (ddd, IH), 2.83-2.64 (m, 3H), 2.56-2.34 (m, 4H), 2.15-2.04 (m, 2H), 1.91-1.86 (m,
1H), 1.72-1.44 (m, 11H), 1.38-1.25 (m, 1H).

Example 33: (S5)-1-(3-Phenoxy-propyl)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-

azonia-bicyclo[2.2.2]octane formate
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10vacuumto give the title conpound (61 ng) as a white
solid. mle 487 [M 1H NWMR (400 MHz, DVMBO-Do): 8
WO0200813870/3 (m 2H), 7.33-7.26 (m 4H), 7.22-7.90/¢B2008/001647
1H), 7.09-7.04 (m 2H), 5.05-4.99 (m 1H), 4.08 (t,
2H), 3.82 (ddd, 1H), 3.43-3.6 (m |1S5H), 3.21-3.08
(m 1H), 3.02-2.90 (m 1H), 2.39-2.22 (m 2H),
2.17-2.00 (m 4H), 1. 99- 1.78 (m 3H), 1.68-1.43 (m
10H). Exanple 41:
(R -14(2,5-Difl uor phenyl carbanoyl) - met hyl ] - 3- (1- phen
yl cycl ohept aneca oxy) azon| a-bicyclo[2.2.2]octa
ne brom de 09/1 870 EB2008/ 001647 91 The
sub-titled co ound (3 69 orange solid) was
prepared by a sdure to that used to
38a u3|ng 2 5-difluoroaniline in place
iline. "H NVR (400 MHz, CDC13): S
. , 8.13 (ddd, 1H), 7.08 (ddd, 1H),
82=6K75 Qjm 1H), 4.04 (s, 2H). Exanple 41:

7 5-Di fl uor o- phenyl car banoyl) - net hyl ] - 3- ( 1- phe
ept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct
de HF o A mxture of

2 brorm N- (2, 5-di fl uoro-phenyl)-acetan de (Exanple
A mixgyre(of B- m)loafmomyl bmfh@((l%%ﬁohbhwm aded & dendytioncofdcplenyl-

cy{l?%ep(twagrbecl Cycf(d(%[?ﬁ—{z-azz qg{é'ctlg[Z& ocqs.%t ?l:)) es(t Ex@ngmple%%e (50

ifre ature
mg) @i adddbnitrildel mm uTlid regctidhasixpiré aztaeal\meedftbIstleaitedorﬁftémperature
washed with eth and dried at 50C under vacuum

foro{pdFsihghbeatest {800 Eproave Hhee O&Zé%ﬁéd’tﬁﬁ Bl eYap9ratesh anddhgresidue
puﬁﬁé@ﬂﬁ; Llﬁéf‘ g%%hfo%at&# S;my e tﬂ’x jo% M 4lé§igrol}ﬁé%hane to give

10.51 -7.75
57 mg@f ﬂh%os(cnpxc 564m. Furthdr ﬁurffﬁa(lm wad—atheized)gy Teveise (phmse HPLC

osdEle i it 8 s o By 6 v
3031His,%a3e thé- tﬁle%rr%@'a nd mm% 28n i85 /0(m 3H), 1.76-1.67

m/e 462 [M]*

tH NMR (400 MHz, DMSO-Dg): § 8.38 (s, 1H), 7.34-7.24 (m, 6H), 7.23-7.17 (m, [H),
6.94-6.87 (m, 3H), 5.07-4.97 (m, 1H), 3.98 (t, 2H), 3.87-3.77 (m, 1H), 3.44-3.26 (m,
5H), 3.16-3.09 (m, 1H), 3.01-2.90 (m, 1H), 2.38-2.23 (m, 2H), 2.16-1.77 (m, 7TH), 1.69-
1.43 (m, 10H).

Example 34: (R)-1-{[2-(3-Fluoro-phenoxy)-ethylcarbamoyl}-methyl}-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-[2-(3-fluoro-phenoxy)-ethyl]-acetamide

H
Br/\n/N\/\O/©\F

O
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Exanpl e 42:

(R) - 142- (4- Cyano- benzyl oxy) - et hyl ] - 3- (1- phenyl cycl ohep
WO fsesgpony| oxy) - 1-azoni a- bi cycl of 2. 2. 2] oct anechGBI08801647

92 i HA mxture of

4- (2- br ono- et hoxynet hyp-benz&hitrile (41 ng, 0.17mol)

and 1-phenyl cycl ohept anecarboxylic acid

(R -(1-aza-bicyclo[2.2.2[oct-3-yl) ester (Exanple 14e)

A fobdeurelof 21 Heﬁoi@éthg@ﬁuﬁé (orosey and pbrasiirh eABEHAE UL B4 g) in
for 16h t en heated to 80C under 5n|tr&gen over ni ght.

dimom@em (20gmEbatitdC s tiepted sti@cbrempaceh braseidoy k: mL). The

reac IPTP mu?tgge(\gr I s?gseg rAg&d’C t\v{ﬁ g?r%msttﬁengat ¥(§%ntl téirg)t#aftw? f(ir'_?lNM_l\,ater was

adﬂélsﬂzﬁldMTE mlﬁhﬁ@ﬁ&hrre@ uﬂtll%fef\twcen%‘&easgd A8 oeanZHhyer was
7.31-7.22 (m 4H), 7.22- io 7.16 1H), 5.06-4.96
sefpasgted pryd thg omganicdlayeryjas eyapmpaated tpgif%q% thgiqrudegre@icg which was

puéﬂ%%_gglllilgg’ %%in %h%{&laf% érg%-g]é_%ﬁ’mgg\v}_ﬁ()%og g@%ﬂéﬂﬁne é?—l%l,ve the sub-

titléd ¢@mporeid (( 117 gl kB a bavaDeill. 38 (m 9H) . Exanpl e 43:
(R) - 3-(1- Phenyl - cycl ohept anecar bonyl oxy) - 1-[(6-trifluo
ronmet hyl 15pyri di n- 2-yl car banoyl) - met hyl ] - 1- azoni a- bi cy

lH‘NMk?(tlé’O RL ave, £ Bl7ord @e 18). 6.90 (s, 1H), 6.71-6.66 (m, 2H), 6.63 (dt,
l'oro-N-(3-trifluoronethyl - phenylg acetamd

1H) 4. 06 (t, 2H), 3.90 (s, 2H), 3.71 (q, 2H).

Example 34: (R)-1-{[2-(3-Fluoro-phenoxy)-ethylcarbamoyl]-methyl}-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

Br
O N /@\
0 O
:

The title compound (70 mg, 76%, yellow foam) was prepared by a similar procedure to
that used to prepare Example 32 using 2-bromo-N-{2-(3-fluoro-phenoxy)-ethyl]-acetamide

(Example 34a) in place of 2-(2-bromo-ethyl)-pyrazine.

m/e 523 [M]*

'H NMR (400 MHz, DMSO-Dg):  8.74 (t, [H), 7.33-7.23 (m, 5H), 7.23-7.16 (m, 1H),

6.79-6.71 (m, 3H), 5.09-5.02 (m, 1H), 4.03-3.94 (m, SH), 3.57-3.40 (m, 6H), 3.33-3.22
(m, 1H), 2.35-2.20 (m, 2H), 2.10 (d, 2H), 1.96-1.82 (m, 3H), 1.74-1.62 (m, 1H), 1.62-

1.40 (m, 9H).

Example 35: (R)-1-[(3,5-Difluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide
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The sub-titled conpound (1.1g, quant., white solid)
was prepared by a simlar procedure to 20that used to

wetepasssoExanpl e 14f usi ng PCT/GB2008/001647

2-amno-6-(trifluoronethyl)pyridine in place of 2-

am no- pyridine and addi ng thgschl oroacetyl chloride at
roomtenperature rather than at 0C. WO
2 OBrodlvrhsmihngusheRentanggae bonyl oxy) - 1-[(6-trif1 uor
onet hyl pyri di n- 2-yl car banoyl) - net hyl ] - 1- azoni a- bi cycl o
i Rg g0l id) was prepared by a sinilar
at used to prepare Exanple 14 using
(Exanpl e 434) in place of
2-chloro-N-gyridin-2-yl-acetamde. Ink 530 [nr io" HNMR
The-st¥-titled cddipound.(8.62 gd colbiMless ivaxg-sélidPwasPrephrdd using a similar
7.22-17. 176{??)71 1H), g 12-5.05 (m§ 1H), 4@28141(3 2
H), % - - 2H), 2.18-2.06 (m 2H), 2.00- 1.82
pl%ﬁno’f% ?ﬁﬁf&?é’?‘%g‘g]e (m 1H), 1.66-1.40 (m O9H).
15Exanpl e 44:
cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
chl ori de

2009/ 138707PCT/ GB2008/ 001647 93 Exanpl e 43:

[2. 2. Z]Ect ane chloride H 5The title conpound (66
BfY: 9 '

rifluoromethyl -phenyl)-acetam de

(400 MHz, DVMBO-D6): 8 11.48 (s, 1H), 8.25 (d, 1H),

procedureo ¢zt pyad forthe pepewtign #EXsmPla APa b, usme, pdiflugroaniline in
-1- - - i di n-2- - 1]1-3-(1-

R b e WL PYS & & Ay S8 QDY 6o T M 4t AR,
Example 35: (R)-1-[(3,5-Difluoro-phenylcarbamoyl)-methyl}-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

Br

H
o /. N F
N
O O
H F

A mixture of 2-bromo-N-(3,5-difluoro-phenyl)-acetamide (42 mg) (Example 35a) and 1-
phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 14e)
(50 mg) in MeCN (1 mL) was stirred at room temperature for 72h. The solid precipitate
was filtered off, washed with ether and dried at 50°C under vacuum overnight. The mother
liquors were evaporated, treated with ether and the resulting solid was filtered off. The
solids were combined and crystallised from hot isopropyl alcohol to give the title

compound (15 mg) as a colourless solid.

m/e 497 [M]*

'H NMR (400 MHz, DMSO-Dg): & 10.89 (s, 1H), 7.33-7.17 (m, 7H), 7.01 (tt, 1H), 5.13-
5.06 (m, 1H), 4.26-4.14 (m, 2H), 4.10-4.01 (m, 1H), 3.63-3.49 (m, 4H), 3.43-3.32 (m,
1H), 2.38-2.23 (m, 2H), 2.18-2.06 (m, 2H), 1.98-1.86 (m, 3H), 1.79-1.67 (m, 1H), 1.65-
1.41 (m, 9H).



25

a) 2-Chloro-N-(4-nmethyl-pyridin-2-yl)-acetamde HN N

Cl I 0/ 20The sub-titled conmpound (1.3g, 74% solid)
wozwy/pssepar ed by a simlar procedure to that USEDIGBZO08/001647

prepare Exanple 14f using 2-am no-4-nethyl pyridine in

pl ace of 2-am no-pyridi ne angg addi ng the chl oroacetyl

chloride at roomtenperature rather than at 0C. WO

2009/ 138707PCT/ GB2008/ 001647 94 'H NWVR (400 MHz,

CDC13): 5 8.77 (s, 1H), 8.17 (d, 1H), 8.03 (s, 1H),

6.93 (d, 1H), 4.19 (s, 2H), 2.39 (s, 3H). Exanpl e
Example 36: (R)-1-[2-(4-methoxy-benzyloxy)-ethyl]-3-(1-phenyl-

-1-[(4-Met hyl ~pyridi n: 2-yl anpyl).- net hyl]-3-(1-
oviishsabarbi i ianinhRdoR AR0ahF ot o> 5 o
octane chloride H To a solution of
1- phenyl - cycl ohept anecar boxylic acid
(R -(1-aza-bicycl 4f2. 2. 2] oct-3-yl) ester (Exanple 14e)
(100 nmg) in 1 nL NECN was added

or oA\N- ( 4- yropyri di n- 2- ésl)-acet am de (Exanple
g) and the m xt s{irred at room
re for 1021h. Th gcipitate was filtered

(ed Junder \ 50C to give the title
(80 @nd?s/a itesolid. me 476 [M
H

A mixture of 1-(2-bromo-ethoxymethyl)-4-methoxy-benzene (42 mg) and 1-phenyl-
cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 14e) (50
mg) in MeCN (1 mL) was stirred at room temperature for 16h then heated to 80°C under
nitrogen overnight. A further 1.1 equivalents of 1-(2-bromo-ethoxymethyl)-4-methoxy-
benzene were added and the mixture was heated at 80°C for a further 48h. The volatiles
were evaporated and the crude product was purified by silica gel chromatography eluting
with 0-10% of a 10% conc. NH3/MeOH solution in dichloromethane give 61 mg of an oil
that was purified further by reverse phase HPLC (Gemini 5uM C6 phenyl column) eluting
with 5-95% MeOH/H,0 containing 0.1% formic acid over 30min with UV detection at
220nm. The relevant fractions were combined and evaporated to afford the title compound

(34 mg) as an oil.

m/e 492 [M]*

'H NMR (400 MHz, CD;0D): 6 8.48 (s, IH), 7.31-7.16 (m, 7H), 6.91-6.86 (m, 2H),
5.09-5.03 (m, 1H), 4.44-4.39 (m, 2H), 3.92-3.63 (m, 6H), 3.46-3.29 (m, 5H), 2.99-2.88
(m, 1H), 2.43-2.28 (m, 2H), 2.24-2.20 (m, 1H), 2.15-1.86 (m, 4H), 1.75-1.51 (m, 10H).

Example 37: (R)-1-(2-Phenethyloxy-ethyl)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-

azonia-bicyclo[2.2.2]octane bromide
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20

"1-1 NWR (400 MHz, DMSO-D6): 5 10.98 (s, 1H), 8.18 (d,
1H), 7.85 (s, 1H), 7.33-7.26 Is (m 4H), 7.22-7.17 (m
wolkpe13k7602-7.00 (m 1H), 5.11-5.04 (m 1H), 4.8d1/GB2008/001647
2H), 4.10- 4.02 (m 1H), 3.64-3.50 (m 4H), 3.40-3.29
(m 1H), 2.42-2.20 (m 5H), &€ 17-2.06 (m 2H)
1.98-1.84 (m 3H), 1.79-1.67 (m 1H), 1.73-1.31 (m
9H) . Exanpl e 45:
- Chl or o- pyri di n- 2-yl car banoy1) - net hyl ] - 3- (1-p
| ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2
hl ori de By
5- chl or o- pyrldln 2-yl)-acetamde HN N Ci
0l 1295 The sub-titled
ed by a simlar
e Exanpl e 14f using
2-"am no- 5-chl or opyri di ne in place of 2-am no-pyridi ne
and addi ng jhe chloroacetyl chloride at room
tenperature rather than at 0OC. 1H NMR (400

ThMﬂZle c@%&)d (68 %& Q9% gumﬂdﬂ)soh&) Wk ﬁr%)(aréd‘aocoﬁhﬂggto(adslmﬂar

prc(qqyiurzi‘{) (hat Wé@@wnlﬁﬁ@ugng/%(% m@bomﬁﬁwﬂ]}b@l‘(@-lp place
I azoni a-bicyclo[2.2.2]0
Ofé?gﬁ’é“}%ﬁl@ gﬁ‘%%%@%&%é@%ﬁpound (103yrrg, [63% !
white SO|Id) was prepared by a simlar procedure to

h?% ied to prepare Exanpl e 44 using
40 o- N- (5-chl oro-pyridin-2-yl)-acetam de (Exanple

lek ubo M%@M;ﬁo D) 87325I 1 (1, 10H), 5.00-4.92 (m, 1H), 380-3.65 (m,

| 'or o- N- (4- pyri 2-ye- acet ami
3H[),|\/]360152H)I B\IN'R3(141CX®1 D, 2O0EBO6) 1), 121772(6 A, 2138412.21 (m,

ol 0% ek By i 38 o

409402(m1H) 363350(m4H) 342
2.37- (m 2.17-2.05 (m ,199-
Exem!e %(Rm[(z,q Dﬂguqrossh«(nﬂcaxbamonl)@gethylk@ (amhegﬂy

< W%feﬁ%gﬁ%‘ Py Ao Sr A A Pas Byomide, ¢ ol yi car

banoyl - net hyl ) - 1-azon|a blcyclo[2.2 2] oct ane brom de

a) 2-Bromo-N-(2,6-difluoro-phenyl)-acetamide

F
H
N
Br/\”/
0]
F

To a mixture of 2,6-difluoroaniline (1.12 g) and potassium carbonate (1.8 g) in 50 mL
dichloromethane was added bromoacetyl bromide (1.5 mL) and the mixture was stirred at
room temperature for 17h. Water was added and the mixture stirred for several hours then
the phases were separated on a hydrophobic frit and the organic layer was evaporated. The
crude product was purified by silica gel chromatography eluting with 0-100%
EtOAc/cyclohexane to give the sub-titled compound (0.92 g) as a white solid.

'H NMR (400 MHz, CDCls): 6 7.74 (s, 1H), 7.31-7.21 (m, 1H), 6.98 (t, 2H), 4.08 (s, 2H).
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a) 2-Brono-N-p-tolyl-acetamde BrN O WO
2009/ 138707PCT/ GB2008/ 001647 96 To a sol uti on of
w2doohsszeli ne (2.35 g) in 100 nmi di chl or onet hanecmeB2008/001647
added pot assi um carbonate (6.21 g). The reaction
m xture was flushed with arg&h then bronpacetyl
brom de (1.6 nL) was added dropwi se and then the
reaction mxture was stirred for 17h. Water was added
Exaiplt B8: (RBYef(S, 6vnmos&pné@t|@dba%sel)%aﬂm]xz dlameernywas
treated with cycl ohexane and 5t he vol une was reduced
cyrlgh¢pfanecashemylony)d -azonjaibicyclpi2ek 2lortane dromideh was
filtered off to afford the sub-titled conmpound (2.67
of f - vvhlbg solid. 1H NWR (400 MHz, CDCl13): 8
1H) , (d, 2H, 7.16 (d, 2H), 4.01 (s,
3 . 1@ Exappl e 46:

bhepta aqecar bonyl oxy) -1- (p-tol yl car
zoni|g ¢ycl o[ 2. 2. 2] oct ane brom de

rboxylic acid (R -(1 - az
-yl) ester |Is (Exanple 1l4e)

(51 nmg) in acetonitrile (1 n) was added
2-brono-N-p-tol yl -acet am de (Exanpl e 46a) (39 ng). The

eE{aelcog?onl t P?fhg B\Aggll?%ngg% gﬂ lre uce pre %mgﬁ%d I-

phé’ﬂ}écyﬂbh&sptaiecﬂﬂbﬁx;ﬂecacws(ﬂakl nﬁﬁbi;:?d‘l@[gu .2]oct-3- yl) ester (Example 14e)
[ eth te t r

EERBMBCH Tl tned a Do apusiuig ot 12b Aufether30mmy 2

broHTb WM? % %%M%plz%@%&@ﬁnde&va]stﬂ& A suH’H'% coZntlf‘iQec( ﬂ)r another

22@ he Wlatdessveyd eyaporaiéd andahd Bsidye @prnﬂsd)@y xih@Oge(l m

36 2.3
chr()mamﬁ%p%‘;'/figglg( it %ﬂ&;@ I%e?él%& %Harog%]maﬂﬁ;g gli 7tit12eg‘§mpound
(41 ) @ coldurkSs foaf6 (M 1H), 1.65-1.40 (m 9H). 25

m/e 497 [M]"

'H NMR (400 MHz, DMSO-Dg): 8 10.40 (s, 1H), 7.42-7.35 (m, 1H), 7.31-7.25 (m, 4H),
7.22-7.16 (m, 3H), 5.12-5.05 (m, 1H), 4.32-4.27 (m, 2H), 4.10-4.02 (m, 1H), 3.66-3.49
(m, 4H), 3.43-3.31 (m, 1H), 2.36-2.21 (m, 2H), 2.17-2.06 (m, 2H), 1.99-1.85 (m, 3H),
1.77-1.66 (m, 1H), 1.68-1.25 (m, 9H).

Example 39: (R)-1-[(Methyl-phenyl-carbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane formate

a) 2-Bromo-N-methyl-N-phenyl-acetamide

Br/\g/ N\©

To a mixture of N-methyl aniline (5 mL) and potassium carbonate (9.6 g) in 100 mL
dichloromethane was added bromoacetyl bromide (8.1 mL) (exotherm). The mixture was

stirred for 4.5h then water was added. The phases were separated and the organic layer was
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WO 2009/ 138707PCT/ GB2008/ 001647 97 a)

2-Bronmo-N-mtolyl-acetamde HBrN O To a sol ution of
wondoohsszeli ne (5.35 g) in 150 nl di chl or onet hanecmeB2008/001647

added potassium 5 carbonate (17.3 g). The reaction

m xture was flushed with argn then bronpacetyl

brom de (3.6 nL) was added dropw se over - 15 m ns and

the reaction mxture was stirred for 2.5h. Water was

coRcid@ttedNthel diiel FY@ICE WA pEriS&IPEY ali@fsel Iﬁ%nﬁf@@d}ih? elu@¥@with 0-

was evaporated and the residue was treated wt
1OQ%(ﬂx@AA@Wp@hmneThenhh@vmtémcpomSa\we wembined peg @‘dipglfafed and the

and di or at ed
Bl -3y e R e A B LRD BB PR g PR wos
stiRed AR KB BAGIENE] Sheaaor b fevdimiguted¥hdIbér the ﬂdyef:‘!; were separated.

conpound (6.13 g) as an off-white solid. 'H NWVR (400
Evpperatiqoof g orggnig logr gave tmq:.ﬁub t;tlg@compg)gnq 0. 22% as a straw coloured
solZd‘Z? 7.21 (t, 1H), 6.98 (d, 1H), 4.02 (s, 2H), 2.36

S, 3H). 15 Exanple 47:

(R) - 3- (1- Phenyl - cycl ohept anecar bonyl oxy) -1- (mtol yl car

‘ngy('_{&ﬁwg%@%:&g;‘)f ﬁ'g,agﬁgi Clﬁ%ﬁ' 512 96kanin L 875w, 3,51
(s, f4 )(1 aza- bi cycl o[ 2. 2. 2] oct - 3- yl) ester 20 (Exanple

(50 ng) in acetonitrile (1 n.) was added
2-bronp-N-mtolyl-acet arri de (Exarrpl e 47a) (38 ng). The

T R e

cyAbR&pthn &artdhy1638) 2 Ldz8hiaGicy Qo217 2]8ekahiy férmdtea gel
ychlfe})rimt ogr ampﬁ’ydkg? uting w t¥1 -10% MeOH/ di chl or onet hane

to afford the t jj)c\le conpound (37 ng) as a col ourl ess

f oa
|
O . N
N
O O
H

A mixture of 2-bromo-N-methyl-N-phenyl-acetamide ((Example 39a) (38 mg) and 1-
phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example 14€)
(50 mg) in 1 mL MeCN was stirred at room temperature for 48h. The volatiles were
evaporated and the residue purified by silica gel chromatography eluting with 0-10%
MeOH/dichloromethane. Further purification by reverse phase HPLC eluting with 20-90%
MeCN/H,0 containing 0.1% formic acid gave the title compound (17 mg) as a colourless

gum.

m/e 475 [M]* _

1H NMR (400 MHz, DMSO-Dg¢ with a drop of TFA-D): 6 8.08 (s, 1H), 7.47 (t, 2H), 7.39
(dd, 3H), 7.32-7.23 (m, 4H), 7.20-7.15 (m, 1H), 5.09-4.98 (m, 1H), 4.01-3.83 (m, 3H),
3.61-3.34 (m, 5H), 3.16-3.09 (s, 3H) 2.37-2.21 (m, 2H), 2.16-2.05 (m, 2H), 1.96-1.75 (m,
3H), 1.71-1.36 (m, 10H).
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98 nfe 475 [M 1H NWR (400MHz, DMSO-D6): 8 10.40 (s,
1H, 7.39 (s, 1H), 7.32-7.25 (m 5H), 7.22- 7.15 (m
wQabioo1§8782 (d, 1H), 5.11-5.05 (m 1H), 4.14 (gecR2EB2008/001647
4,11-4.01 (m 1H), 3.64-3.48 (m 4H), 3.42-3.30 (m :
1H), 2.39-2.21 (m 5H), 2.1&®.05 (m 2H), 1.97-1.84
(m 3H), 51.77-1.66 (m 1H), 1.65-1.39 (m 9H).
Exanpl e 48:
Ex QrR9493- ll,qm )rﬁdg%‘, )3 enyl cycl ohep
tgilpg%gé bonyloﬂgxa)a*l&ggom ay ol g32&2§%ﬁr§'glt ane brom de
cy¢lolat)ptanelaohmyﬂomamoni}I;ﬂltyd@[éthlﬂndbneibromlde
----..,....,,NBr. y 00 A solution of
brom)acetyl brom de (0.44 nL) in dry CHC13 (5 nlL) was
added opwi se to a suspension of 2-anino-1,3-oxazole
(0.39 g) \and triethylam ne (0.96;fL) in dry CHC13 (92
m) \at romterrpeBature hrown m xture was al |l owed
to s 16h, then 15q ed wwth 1-120 (2 nL) and
j 2 g egncentrating under reduced
W\m solid. The crude product was
i/ca gel chromatography eluting with
1- 3% MeOH/ ai chl oronet hane to give the title conpound
(0.56g) asppn off-white solid. nlH NVMR (400 Mz,
DMSO-D6): 8 11.61 (s, 1H), 7.89 (s, 1H), 7.12 (s, 1H),
A thixtdre (of 4-(3Hrom&padspiolk @)-Béhizonitrile (41 mg) and 1- phenyl—

yl b | me 1- ph | oh
A o e A I SHARALRT MU L1 A S el et M YL (0

mg??n MeCN (1 mL) was stirred at room temperature for 16h then heated to 80°C under

nitrogen for a further 16h. The volatiles were evaporated and the residue was triturated
with ether to give an off-white solid that was triturated with EtOAc and dried under

vacuum to give the title compound (61 mg) as a white solid.

m/e 487 [M]"*

1H NMR (400 MHz, DMSO-Dg): § 7.78-7.73 (m, 2H), 7.33-7.26 (m, 4H), 7.22-7.17 (m,
1H), 7.09-7.04 (m, 2H), 5.05-4.99 (m, 1H), 4.08 (t, 2H), 3.82 (ddd, 1H), 3.43-3.26 (m,
5H), 3.21-3.08 (m, 1H), 3.02-2.90 (m, 1H), 2.39-2.22 (m, 2H), 2.17-2.00 (m, 4H), 1.99-
1.78 (m, 3H), 1.68-1.43 (m, 10H).

Example 41: (R)-1-[(2,5-Difluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-(2,5-difluoro-phenyl)-acetamide

H
N
Br/\”/
O
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1- Phenyl - cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
wq ho®13smool ) and 2- br ono- N- oxazol - 2-yl - acet am BEr/GB2008/001647
(Exanple 48a) (0.31 mmol) were stirred in anhydrous
MeCN at room tenperature for9fl8 hours. The reaction
m xture was concentrated in vacuo and the yellow solid
purified by flash silica gel colunmm 5 chromatography
TH%'SHBJtMGd ¥brhPold My | Oli@Wh réPb@h Vighi
title con‘pog%d J(5(())(% gg@aé s\%% i}g@@d ng \i%ta![ﬂﬁiocedure 0
that Ms¢dVR preace Mmpl@ﬁ'mIMg 2 35BRyorogilinein place of B)6-difluoroaniline.
7.35-7.29 (m 4H), 7.26-7.18 (m 10 1H), 7.02 (s, 1H)
5.14-5.05 (m 1H), 4.17-4.04 (m 3H), 3.66-3.56 (m
THARIR (30@3413; 4DCn): s84H2 (s2114)282132(8d<( TIH)2|7|)08 (2dd24H3 $22-6.75
(m 2H), 2.10-1.86 (m 3H), 1.82-1.70 (m 1H),
(m 11710) 4047, 2H)- 9H) . Exarrpl e 49: ( R) -
1-[ (6-Met hyl - pyri dazi n- 3-yl car banoyl) - met hy1] - 3- (1- phe
nyl 15
Exemqil@hprxmne[cca,sHmﬂmbﬁd-pheﬂylmanﬁybuﬁemm{ﬂ(12p12e]n<yct ane

cyglolaem%ecnr'ewﬁ@mw-awfq bicyelnl2:2-lprtane bromidee A

solut n of bronpacetyl bron1de (0.22 nL) in dry CHC13
addedstowy to a ") ()suspensi on of
nethylpyridazinﬁ (0.24 g) and triethylam ne
in dry CHCH3 (45 nL) at roomtenperature.

H ayed to stir for 3.5hr, then
Ofl1.5 and stirred for 20n1ns

Mg un~ educed pressure to a brown
product Yas purified by silica ge
chronatogr@fhy eluting wi gh 1-2% MeOH di chl or onet hane.
The relevant fractions were 25conbi ned and evapor at ed

A hiBic\R 21H8mbl- k?s SORRYBHery)-RR1cbid@ A i 5 U PR P 1-

soli1d

Phérﬂﬂflclpb@Jtthbx)pwacwa(ﬁ)ﬂ1 BzarbicyelbRADIIOFL- Pyt ep e} (@ca(rmle 14e)

o] BEFMER AR PRRREA Mt e PR R SR R0,

re(cﬁ)1ta§ekzlzgszgaéﬂécp&t}f| »oésae@ wzthcwter 3nd/ driede 1567C (it WRduRim overnight
514e Mo
to affeyd dhetitie ‘{(Enﬁﬁiz'l!lﬁ)@i ﬁw pyaselpuresy 39lidacet ani de (Exanpl e
49a) (0.20 mmol) were stirred together in anhydrous
MeCN at room tenperature for 18 hours. The reaction
m/e¥91 (M§ was concentrated in vacuo and the yellow solid

HRVRIGE Wk, TSl v A BB ool BAS Co KE VaTk 26 (m. SHD,
7. 21U @ (ROMPOUNGD-§ B (HU) HRSS. 325308 (RRHY; 4.25 (s, 2H), 4.05 (ddd, 1H),
3.61-3.48 (m, 4H), 3.42-3.29 (m, 1H), 2.36-2.23 (m, 2H), 2.17-2.06 (m, 2H), 1.98-1.85
(m, 3H), 1.76-1.67 (m, 1H), 1.66-1.41 (m, 9H).

Example 42: (R)-1-[2-(4-Cyano-benzyloxy)-ethyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide



10 me 477 [M 1H NMR (400 MHz, CDC13): 5 8.19 (d,

1H), 7.38 (d, 1H), 7.27 (d, 4H), 7.20-7.12 (m 1H),
wd2008438786 (m 3H), 4.41 (dd, 1H), 4.11-3.95 (ra1/8B%008/001647

3.81 (d, 1H), 3.47-3.37 (m 1H), 2.66 (s, 3H),

2.45-2.27 (m 2H), 2.26-2.139fm 2H), 2.08-1.96 (m

3H) 1.81-1.68 15(m 1H), 1.69-1.30 (m 9H). Exanple

L: Phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri m di n-
anoy| met hyl ) - 1- azoni a bb§ycl o[ 2. 2. 2] oct ane

) 2-Chl &@ro- N-pyrd acet ami de NyN O
am no- pyrl e(ZOg) in dry

, TR _umierni trogen at 0C was

of oacet yl chloride (1.5 nL, 18.4mmol).
fle reaction m Xture was allowed to warmup to room
25tenperat yge. After 2h, the mxture vvas partitioned
bet ween di chl or onet hane and wat er.

A 121@;&8&1&&7&7&6?%@?&9%9@1)6?%?12&9&113 tlﬂ rﬁ?a(ﬁ?ﬁm\ﬁ%f) @nd 1-phenyl-

&m ated and the aqueous |ayer was exiracted
cyelpbdptanesarbordiseac{d(®)-(1- ?h%bw@l’g[%alom ga/m astefr é@mlme@ (51
37 VR DR Sl SRVt I 4 BB Sppsgsrc ncer
s nitvdges bvevasghp Urhiefresdtidgysotit IWa§ &lt@tt}h off, waslgdonigh egéddld¥iried under
eluting with 10% MeOH di chl or onet hane. The rel evant
VagUuER tg &%M%“\ﬁ/é’f”@ corpRMIHEl M @s avdpssatidd to give the
title conpound (1.20 g) as a green solid. 1H NWVR (400
VHz, CDC13) 8 8.84 (s, 1H) 8.65 (d, 2H), 7.09 (t,
m/dl4§7 [M]46 (s, 2H). npl e 50:

H M T d M By 7 %5Z€cﬁéﬁéb89§¢8f%%>z’7z§15¥ G fanih. 7.22-

0 7.18hRnHe 5.06-4e0y] 11qulmg,g1}9n§% bggi(.g 9}(1 C3a ﬂ% |3 35 (r4ne5H)

R&@él aza- b|c clo

3. frrrol 1), 2 Qﬂelﬁmoiﬂ) Nl P2 18i(ath, RH)- 21084¢. A BnileP$-1.77 (m,
I ( 6 MeCN (1.5 L) were

Héq??gldgqggqumﬂ ff::\(’)t 9{}g)nrrperature over ni ght. The

reacti on 15m xture vvas concentrated in vacuo and the

residue purified by silica gel chromatograph
ExamplekI %) 3-(1-Pheny cycloheptan%carbonyloxy) 1%(6-Pril¥uoromethyl-

15 pyridin-2-ylcarbamoyl)-methyl]}-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(3-trifluoromethyl-phenyl)-acetamide

H
N
Cl/\ﬂ/
0]

The sub-titled compound (1.1g, quant., white solid) was prepared by a similar procedure to
20  that used to prepare Example 14f using 2-amino-6-(trifluoromethyl)pyridine in place of 2-
amino-pyridine and adding the chloroacetyl chloride at room temperature rather than at

0°C.

'H NMR (300 MHz, CDCl3) 5 8.90 (s, 1H), 8.42 (d, 1H), 7.92 (t, 1H), 7. 48 (d, 1H), 4.22
25 (s, 2H).



eluting with 0-10% MeOH di chl oronet hane to give the

title conpound as a white solid (90 ng). nme 463 [M
wedbdhsheR (400 MHz, DVBO-D6): 8 11.19 (s, 1H) ,r@E/6820081001647

2H), 7.32-7.24 (m 4H), 7.23- 7.14 (m 2H), 5.09-5.03

(m 1H), 4.48 (s, 2H), 4.06 ¢zidd, 1H), 3.65-3.51 (m

4H), 3.45- 3.34 (m 1H), 2.37-2.21 (m 2H), 2.15-2.07

(m 2H), 1.96-1.80 (m 3H), 1.75-1.64 (m 1H),

1.63-1.38 (m 9H). 25Exanpl e 51:

(R - 1&( Cyano- pyri di n-2-yl car banoyl) - net hyl ] - 3- (1- ph
Exgn}ple 4 (R) 3-(1- Phenyl cycloheptanecarbonyloxy)-1-[(6-trifluoromethyl-

o BB SRS RO AL Lo Ry et one

pyri gi (2.0 g) in dry dichloronethane (17 nL) under
ni t Yogenat O0C wag treated with triethylamnne (2.6 nlL)
owed
]

foll by sl ow additi on of 5Fchl oroacetyl chloride
s allowed to warm up
e mxture was
en dic Ior met hane and water. The
abed a e aqueous | ayer was
extracted w th di chl oromet’hane (x2). The conbi ned
organic | aypr was washed with brine, dried over sodium
sul phate, filtered and concentrated to give the crude
s Thptiold 6inpwdtidales was 76%, wihite dolixy) veds|préparediely aléimilar procedure to that
chr omat ogEaphy eluting with 50% Et OAc/ cycl ohexane. The

usqddpyenife Framle bfh§sing e hdasatlY-rstithieepress B oahgp Wi apgamide
' [ ). ht br ovvn
ELR15H gl AT N REAPy ni 8. 61
(dd, 1H), 8.36 (dd, 1H), 8.00-7.97 (m 1H) 4 23 (s,
2 Exanpl e 51:
m/fg%()[ﬂ\%?w Cyano- pyri di n- 2-yl car banoy1) - net hyl ] - 3- (1- ph
10 rnsxmqug(lb M}ngm%%@é@%‘ﬂ a8y, 11p,28 25i@-1iph)c ¥alaql, AH8; 216994, 1H),
ne chlori
733a726(m 4H), 7.22-7.17 (m, 1H), 5.12-5.05 (m, 1H), 4.28 (s, 2H), 4.11-4.03 (m,
IH), 3.66-3.49 (m, 4H), 3.41-3.29 (m, 1H), 2.36-2.23 (m, 2H), 2.18-2.06 (m, 2H), 2.00-

1.82 (m, 3H), 1.79-1.66 (m, 1H), 1.66-1.40 (m, 9H).

e feacti Hﬁ mﬁture

15 Example 44: (R)-1-[(4-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(4-methyl-pyridin-2-yl)-acetamide
H
N
C|/\ﬂ/
O

20 The sub-titled compound (1.3g, 74%, solid) was prepared by a similar procedure to that
used to prepare Example 14f using 2-amino-4-methylpyridine in place of 2-amino-pyridine

and adding the chloroacetyl chloride at room temperature rather than at 0°C.



20

z 201- Phenyl - cycl ohept anecar boxylic acid
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)

wdq fhod@3smol ) and PCT/GB2008/001647

2-chl oro- N- (5-cyano- pyridin-2-yl)-acetan de (Exanple
51a) (0.36 nmmol) in MeCN (1.¢q nL) were stirred
together at roomtenperature overnight. The reaction
m xture was concentrated in vacuo and the residue

1 iRf d trhd h t a [ |
R o TN Y 10, A0, . .1

(s,241)288N i 3. sol id (60 my). 103 me 487 [M 1H NMR
(400 MHz, DMBO-D6): 6 11.56 (s, 1H), 8.81 (dd, 1H),
8.31 (dd, 1H), 8.09 (d, 1H), 7.32-7.25 (m 4H),

Bt 400 MU B S draish b, 3133
cydpheptangarbomydoxyn1-gadpia-bicydlof2. Hgloctane Zhjoride. 00- 1. 82
1.78-1.65 (m 1H), 1.65-1.40 (m 9H).

Chl oroacety] chloride (0.B77 nmL) was added with
stirring. e vial was 15seal ed and the reaction

TOE s)ré)h#fé)goﬁﬁ%ﬂ%ﬁﬂt—&gldhgp&&%amo%/l?é/\@c\fc? AL (180%biRk10P2.2.210ct-3-y1)

ester (Example 14e) (100 mg) in 1 mL MeCN was added 2-chloro-N-(4-methyl-pyridin-2-
yD)-acetamide (Example 44a) (62 mg) and the mixture was stirred at room temperature for
21h. The precipitate was filtered off and dried under vacuum at 50°C to give the title

compound (80 mg) as a white solid.

m/e 476 (M]*

'H NMR (400 MHz, DMSO-Dg): 5 10.98 (s, 1H), 8.18 (d, 1H), 7.85 (s, 1H), 7.33-7.26
(m, 4H), 7.22-7.17 (m, 1H), 7.02-7.00 (m, 1H), 5.11-5.04 (m, 1H), 4.24 (s, 2H), 4.10-
4.02 (m, 1H), 3.64-3.50 (m, 4H), 3.40-3.29 (m, 1H), 2.42-2.20 (m, 5H), 2.17-2.06 (m,
2H), 1.98-1.84 (m, 3H), 1.79-1.67 (m, 1H), 1.73-1.31 (m, 9H).

Example 45: (R)-1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(5-chloro-pyridin-2-yl)-acetamide

H
N N
YL
O
= Cl



10

20

solid was filtered off, washed with acetonitrile (2 x

5 nm), DCE (2 x 5 nL) and pentane (2 x 30 nL) and then
weznbdissned bet ween sat urated sodi um bi cabonat epcrdBLd08 001647

(50 mL/50 nL ) ensuring the aqueous |ayer was still

basic. The organic | ayer was9separated and the aqueous

| ayer was extracted with DCE (2 x 75 nlL). The conbi ned

organi c |layer was dried 20over nmagnesi um sul fate and
Th@mpaﬂ@d &sin;,lscﬁmal(@ 834, %?@U/@asgiréﬂa?&i %ﬁ/«igiﬂﬁlﬁfjp&g&ﬂlré@thﬁ%sed to

yel | ow so 111 NWR (40 623@)

pre(pgre Ij_&q;nplcglftfols(xg 2-gipjno- Sgclggrqundmpvn plac A-gminpHhyridine and

aFR SRR Fhlogids SheBPFBRPBERSE YRR £ 0 1 i mi i n-
'H MR (800 MBI DL 1 B18)801s 2A9)) 8 28 il cD)| 6[12- (3, Blipct. a(m@id 1H),
chl oride WD 2009/ 138707PCT/ GB2008/ 001647 104
4.20.(dhly | - cycl ohept anecar boxyl i ¢ aci d
(R -(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple 14e)
(115 ng) in acetonitrile (2 nL) was treated with
Exanmlrl 43 QRN FY3-Chilstionpyrridih-2agleasdbantty 1 inxthyD]- 3 (6 Bh¢ny1 66
gi ve a_ dark brown sol utlon that was, stirred at
cyql ti"&?ﬁé‘?%yéﬂ"éf 79y bicyrel2-2rhlectape ghlorids sol i d was
filtered off, washed with cold acetonitrile (2 nL) and
penyane (3 rrL) aéq dried under vacuum at 45C to give
theltitle/ compound as a tan solid (151 ng). me 463
0lH/NMWVR (,400 M#, DVBSO-D6): 8 11.70 (s, 1H), 9.01
,093(+ MNg-7.26 (m 4H), 7.22-7.16
4.34 (s, 2H), 4.12-4.04
3.43-3.31 (m 1H),
. 706 Gh 2H), 1.99-1.83 (m
3H) 1.79- iLt67 (m 1H) 1.65-1.40 (m 9H). 15Exanpl e

Thﬁ Bble l&orﬁﬁé’unﬁ' (103 RigPE3% N hitesolid§ Mab prepYkd by atsihildrprodediuf to that

enyl -

usegye %m@émm b Rging Ryehloro-Az Oneomgi ryyidinp 2y 2acetapudendhixample
h i .

45 BB REPIgra Nefdrmethyl pyidin 3 Diseesits i ge

m/e 496 [M]*

'H NMR (400 MHz, DMSO-Dg): 6 11.26 (s, 1H), 8.41-8.39 (m, 1H), 8.02-7.94 (m, 2H),
7.32-7.25 (m, 4H), 7.22-7.17 (m, 1H), 5.12-5.03 (m, 1H), 4.27 (s, 2H), 4.09-4.02 (m,
1H), 3.63-3.50 (m, 4H), 3.42-3.32 (m, 1H), 2.37-2.23 (m, 2H), 2.17-2.05 (m, 2H), 1.99-
1.84 (m, 3H), 1.78-1.65 (m, 1H), 1.65-1.39 (m, 9H).

Example 46: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(p-tolylcarbamoyl-methyl)-

1-azonia-bicyclo[2.2.2]octane bromide

a) 2-Bromo-N-p-tolyl-acetamide

g aet
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25

HNNI F 202- Am no-3-fluoropyridine (1.5 g) was

di ssolved in DCE (15 nL) and chl oroacetylchloride (1.1
wongongsoadded dropwi se. The reaction was heat®o/GB288/001647

m crowave at 80C for 5mns. The reaction m xture was

cool ed and the resulting solggl was filtered off,

washed with DCE, MeCN and pentane then suspended in

di chl oronet hane and aqueous NaHCO3 (sat) was added.
ToTalk%llﬁfo&%'onRllftﬁﬁ@g 23RABH %{@@lc%sﬂorﬁaﬁa@%%&d FOtREium

was extracted with 257di chl oronmet hane (x2).
caltbonm fedl g} dahaireactiay eixfurgeras ftishebwih ergos @lmhnmwmoacetyl bromide

D e R g e S PSP ter v

adaéaoa%Eﬁ&A é@ﬁ@r@&@é@w TRe gﬂfuﬁicthl%@r twat LrBate@WRA %%é_llol@e&aﬁe and
white sol|d(800 400 MHz, D6)

thesvolgme wag seduggd) in vgcmca@@ppg apphd tom[ggpxzatq Wh(CI’ﬁ] wasHjjltered off to

affg‘i%dtfi i‘?o(gé% é"@%"“g?}}(z éﬂjg ( chg%gﬁﬁ?/?{‘plrrgt Esl] 3-(1-p

henylcycloheptanecarbonyloxy) 1-azonia-bicyclo[2.2.2]0
tane chl ori cloheptanecarbox

YR (e Mz AP 6 oar oD, 27040 00 TG 10, b, 2.33

(s, %;ﬁ? (0.30 mol ) and
hl or o- N- (3-fl uoro-pyridin-2-yl)-acetam de (Exanple

53a) (0.36 mol) |n I\/ECN (1.5 nL.) were stirred at room

te [ verni The reactio tur S
ExaERIeAE ) ST e istoli arirsaiasy s S el earpgymoyl-methy)-
1- a%bhiaclﬁcﬁ%u%]@%h@%&ﬂm{a eluting with 0-10%
H dichl oronmet hane to give the title conpound as a

Whlt id (86 15ng). nie 480 [M
Br

O\(Z&/\Q/N\@\

To 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 14e) (51 mg) in acetonitrile (1 mL) was added 2-bromo-N-p-tolyl-acetamide
(Example 46a) (39 mg). The reaction was stirred at room temperature overnight and the
acetonitrile was removed under reduced pressure. The material was recrystallised from

acetonitrile/ethyl acetate to afford the title compound as a colourless solid (16 mg).

m/e 475 [M]*

'H NMR (400MHz, DMSO-Dg): 6 10.40 (s, 1H), 7.40 (d, 2H), 7.33-7.25 (m, 4H), 7.21-
7.16 (m, 1H), 7.13 (d, 2H), 5.11-5.04 (m, 1H), 4.13 (q, 2H), 4.09-4.00 (m, 1H), 3.64-3.48
(m, 4H), 3.42-3.36 (m, 1H), 2.37-2.23 (m, 2H), 2.23 (s, 3H), 2.17-2.04 (m, 2H), 1.95-1.86
(m, 3H), 1.78-1.66 (m, 1H), 1.65-1.40 (m, 9H).

Example 47: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(m-tolylcarbamoyl-
methyl)-1-azonia-bicyclo[2.2.2]octane bromide



20

25

11-1 NWVR (400 MHz, DMBO-D6): 5 11.07 (s, 1H), 8.25

(dt, 1H), 7.81 (ddd, 1H), 7.39 (ddd, 1H), 7.31-7.24
wo Tno/4ddye7 7.22-7.15 (m 1H), 5.11-5.04 (m 1HRCHGBH08/001647

(s, 2H), 4.11- 204.04(m 1H), 3.66-3.52 (m 4H),

3.44-3.32(m 1H), 2.37-2.21 ¢m 2H), 2.19-2.06(m 2H),

1.99-1.82 (m 3H), 1.77-1.65 (m 1H), 1.65-1.38 (m

9H). Exanpl e 54:

(R -1-[(3-Fluoro-pyridin-4-yl carbanmoyl )-nethyl ]-3-(1-p

henyl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] o
a) 2tBmmoeMinotal deacGimage

2- Chl or,@- N- (3-fl uoro-pyridin-4-yl)-acetanide WO

20Q9/13¢707PCT/ GB2008/ 001647 106 H CIN,--,1 ON F A
Bisol utfon ~@ uoro-pyridin-4-ylamne (0.2 g) in dry
l

di chI or O (2 mL) under nitrogen at 0C was

trealkd wi riethylamne (0.28 nmL) followed by slow

addi tion of chloroacetyl chloride (0.16 nmL). The
Toraesddtiomrof m-kdluidse s S &) imllﬁl:inLdiclxﬂmnmﬁmane)waﬁmfded potassium

te u After 2h, the Xt u t|t|oned
CabORRBEH HEb e AesEoR At BB e ash e @Racety! bromide
. §%ﬂ§f@$%d@(ﬂ‘ grotpt&@sea(ﬁ/@leoqg hifY §d (18 FeaB% ﬁ‘lﬁt@x@ WistsBirred for 2.5h.
di chl oronet hane (x2). The conbi ned organic |ayer was

Wateswetadgfed hmbrheri@yersjwm@dew@tpd sl augarswlapéraw s, evaporated and the

res V%uet\ﬁgﬁrea?erpau ] ﬁ?ﬁﬁfd& be a (? %f(za:o VSretﬁlff)b o Ud?é%ﬁe)% o%: and

disehrded. MhewhdtheO: U4 &t d’f:)téd ahepaitrd b?fsﬂlda@eEMﬂBﬁlatography
fractions were 1oconbined and evaporated to give the

eluting vathdy iSO g/ cyaighexase to gva khesybitigled spmpprRd (803 £) as an

ofﬁ%ﬁne O D6): 8 10.55 (s, 1H), 8.56 (d, 1H), 8.35 (d,
1 6 (dd, 1H), 4.44 (s, 2H). 15Exanple 54:
(R -1-[(3-Fluoro-pyridin-4-yl carbanoyl )-nethyl]-3-(1-p

1 VY (400 MHz, CDCls): & 8.06 (s, 1H), 7.38-7.28 (m, 2H), 7.27-7.21 (t, 1H), 6.98 (d,
1H), 4.02 (s, 2H), 2.36 (s, 3H).

Example 47: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(m-tolylcarbamoyl-

methyl)-1-azonia-bicyclo[2.2.2]octane bromide

Br

AT

To 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 14€) (50 mg) in acetonitrile (1 mL) was added 2-bromo-N-m-tolyl-acetamide
(Example 47a) (38 mg). The reaction was stirred at room temperature for 26 hours and the
acetonitrile was removed under reduced pressure. The material was purified by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to afford the title compound

(37 mg) as a colourless foam.



cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane

chloride :- H 1-Phenyl-cycl oheptanecarboxylic acid
wd Re/fidsreza- bi cycl o[ 2. 2. 2] oct - 3-y1) ester (Exarpl/eBidgdoics?

(0.30 mol ) and

2-chl oro-N-(3-fluoro-pyridingg-yl)-acetam de (Exanple

54a) (0.36 20 mol) in MeCN (1.5 nL) were stirred

toget her at room tenperature overnight. The reaction
m/@14)715? vvas concentrated in vacuo and the residue

I ed silica gel chromatography eluting with

P&WMQ@ 2 DM @i vat Hade(st HYiAES (shEl) 78R . 2Zoimpdlnd7.22-

40
7 8 5,7 S B 1021 M 000 10 050
(mlm),s £-930 (Ielle)llzl)39 27213?m75f2)6 2(1%v2 . d8-)m, 2H)21.97-116( (i, 3H)
11), 5.11-5 éﬂb I}!)[441429(m2H) 4.10- 4.0
s 17(7n1 64 by, 113), 6@531 (mfHMH) , 3.42-3.30 (m 1H),
2.36-2.23 (m 2H), 2.17- 2 06 (m 2H), 1.98-1.82 (m

3H), 1.78-1.65 (m 1H), 1.66-1.40 (m 911). 5 Exanple

Ex551ple 48: (R)-1-(Oxazol-2-ylcarbamoylmethyl)-3-(1- phenyl-
3- (1- Phenyl - cycl ohept anecar bonyl OX){) 1-12-[ (pyrazi
cyﬂg g,_ptaaqq%w]yyqu) 1-azonia-bicyclo[2.2.2]octane bromide

am no] -et hyl | - 1-azoni a- bi cycl o[ 2. 2. 2] oct ane brom de a)

Pyrazi ne-2-carboxylic acid (2-bronp-ethyl)-am de BrN)N
10 a) 20ooNpaziohe-ytacdamydei c acid (1 g) in

di chl or msthane (30 ML) was treated with triethyl am ne

(127 HATU (3.6 g) and the m xture was stirred

Bifor A sol ution of 2-bronoethyl am ne
hydr bro leg) and triethylamne (1.27 nmL) in
di chloro ne (20 nL) was added and the reaction
ture was sti ed fo 0 L .
A el Fingely] bmiee o PRt a HPL e il hiiffopwise o

a sWbpeRsivRbEL-atndnok 1, 3bxAkdle (O1BE gPir@ariehylagifd (VgESmIY inedly CHCl;
over magnesi um sul phate and evaporated to give the

OZmld et [PBdemperahire I hadeowiy piixhedv tyallowed dastydpr 16h, then
15 qu%%g?' cf QF]@O@omet a'nsgigre f&jb()gl? éggerﬁ)re croggetntrgtrllrég under reduced

pressurb kg iglatrbdovew sglal dftedtrode godet vas pamﬂu.’ebymncd‘galvas
hn Et OAC with saturated

di ssol ved
ch g ga L avoMat Lo BheH Elvs dBo LS foigagund
(0.969 Ragberwilitesopagani ¢ |ayer was dried

20 'HNMR (400 MHz, DMSO-Dg): 6 11.61 (s, 1H), 7.89 (s, 1H), 7.12 (s, 1H), 4.11 (s, 2H).

Example 48: (R)-1-(Oxazol-2-ylcarbamoylmethyl)-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane bromide

H
@) . N /N
AT
v
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over magnesi um sul fate and evaporated to give the
sub-titled conmpound (1.0 g) as a white solid.

woLkdodi37¢A00 MHz, DVBO-D6): 5 9.21 (d, 1H), 9.8cd/GB2008/001647

1H), 8.90 (d, 1H), 8.75 (dd, 114), 253.75-3.69 (m
2H), 3.66-3.60 (m 2H). WD 99

2009/ 138707PCT/ GB2008/ 001647 108

Pyrazi ne- 2- carboxylic acid (2-brono-ethyl)-am de

1-Pten m&o&%ﬁme&ﬁ%)@ﬂl ac‘!Y@%R)’i(jld% 519yc§’0[§@|2']5ét93"y19t:ster (Example
14@):& enyl - cycl ohept anecar boxylic acid

3(11malz>é) 4o GylroooV-2x @obetyl Bcgtamides Examplexi@aplOe3 1anmp1) were

s, Rl FERO9 T b bt RS 3bh SRt was
coﬁ@antrdtep iR oazcmlotaaa ek RUbwabHd pasfidd by BiadilRhigel ¥ashgd
with cold acetontrile and dri ed under vacuum at 40C to

chepmasograghyt gluting Wik BddfaMePbl/dighlosmeshangite givedhe ttle ¢q:|)1xpound
NMVR (400 MHz, DVBO-D6): 8 9.22 (t, 1H),
(1&)7%{%4&9@&815&51 88 §d 1H), 8.72 (dd? 1H), 7.33-7.25
(m 4H). 7.22-7.16 (m 1H), 5.01-4.96 (m 1H), 3.89
ggg 3.73- 3.57 (m 2H), 3.51-3.28 (m G5H), 3.22
% U‘fii)H) 3.13-3.02 (m 1H), 2.38-2.30 (m 1H),

IH%JMQ (&0@@4@%»&&%@%3;&_&% 8- g@ & ﬁH)zg}) 35-3.28 (ml4Bf 198-7.18 (m,
IH() R7a03-(§ 1HBhéniyi-5.0¥ dhoﬁépt%ﬁeﬁﬁ# loan$H R x3.$6-B-56[(in, 2H4] B.52-3.40

adi.azol, - 5-
g PREFER70 4 AR 2292 B 280§ 0ol 56 61531 87 70 (m, 1),
1.7001 97 (991 2- Chl oro- N41, 2, 4] t hi adi azol - 5-yl - acet am de
N NO SN 20A solution of [1,2,4]hiadiazol -5-ylam ne
(3.0 g) in dry dichloronethane (30 nmL) under nitrogen

. Ll d
ol AR A S TP o T
cychiﬁeptmhrmrnymyouraonasbiaydlqm]baanabmmniet 0 room

tenperature. After 2h, the mxture was partitioned
bet ween di chl oronet hane and water. The phases were

a) 2BPGHaINR[s-Alathyi- B?n@(ﬁpne@ -dc@Mffigyas extracted with

di chl or orret hane The conbi ned organic | ayer
ed w th brine, dried over sodi um sul phat e,

A solution of bromoacetyl bromide (0.22 mL) in dry CHCl; (4 mL) was added slowly to a
suspension of 3-amino-6-methylpyridazine (0.24 g) and triethylamine (0.47 mL) in dry
CHCI; (45 mL) at room temperature. The brown mixture was allowed to stir for 3.5hr,
then quenched with H>O (1.5 mL) and stirred for 20mins before concentrating under
reduced pressure to a brown solid. The crude product was purified by silica gel
chromatography eluting with 1-2% MeOH/dichloromethane. The relevant fractions were

combined and evaporated to give the title compound (0.20 g) as a pinkish/beige solid.

'H NMR (400 MHz, DMSO-Dg): § 11.41 (s, 1H), 8.18 (d, 1H), 7.59 (d, 1H), 4.17 (s, 2H),
2.57 (s, 3H).



109 and concentrated to give the crude product which
was purified by silica gel chromatography eluting with
whihoybfrdt OAc/ cycl ohexane to give the title cauoeBHIs/001647
(1.00 g) as a yellow solid. 5NWR (400 MHz, DVMSO-D6): 6
13.32 (s, 1H), 8.51 (s, 1H),16b 52 (s, 2H). Exanple 56:
(R -3-(1- Phenyl -cycl ohept anecar bonyl oxy)-1-([ 1, 2, 4] thi
adi azol -
l 9RIRAC .
s o O B g g pheny!
cyclﬂhemtanmbm)dqxwdfzzmzwepmgcloBz‘gczy)cmteeblromiiiearrpI e
1l4e) (0.30 nmol) and
oro\\M1, 2, 4] t hi adi azol -5-yl -acet am de (0.36 mmol)
56a) i BMveCN (1.5 nL) were stirred at room
e overni ghiy The reaction m xture was
obNai ned was washed with cold
nd (30 ng) as a solid. 15
DVMSO-D6): 6 13.70 (s, 1H),
3 : , 1.22- 7.17 (m 1H),
51505&111 4.54-4.43 (m 2H), 412405(m
1H), 3.67 53(m4H) 3.45-3.33 (m 1H), 2.38-

1151139{1@&;9 oh%p%ﬁsc%rb%§§%c1ig})(§n 2336 éch)iZ &@}]oe%-g)?yl) élsteerExample

s 14€RD0: Zshﬁﬂaol?hemylbr@ryiﬁlmt(eme&ryepgﬁMBqumyz)cethnﬁ& (Bxampiedia)
ne- 2-car

(0-4fHBgl) Wafpsyrq)eé foggtheninankydipus dfcs 1 atrpgmytemperpughiogd8 hours.
ThR RHOP 3B R GERad8/i99484 and the yellow solid purified by flash

silica gel column chromatography eluting with 0-15% MeOH/dichloromethane to give the

title compound (65 mg) as a tan solid.

m/e 477 [M]*

1H NMR (400 MHz, CDCls): 5 8.19 (d, 1H), 7.38 (d, 1H), 7.27 (d, 4H), 7.20-7.12 (m,

1H), 5.18-4.96 (m, 3H), 4.41 (dd, 1H), 4.11-3.95 (m, 3H), 3.81 (d, 1H), 3.47-3.37 (m,

1H), 2.66 (s, 3H), 2.45-2.27 (m, 2H), 2.26-2.13 (m, 2H), 2.08-1.96 (m, 3H), 1.81-1.68
15 (m, 1H), 1.69-1.30 (m, 9H).

Example 50: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyrimidin-2-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

20  a) 2-Chloro-N-pyrimidin-2-yl-acetamide
H
C|/\[( N\©
0] N~

A solution of 2 amino-pyrimidine (2.0 g) in dry dichloromethane (17 mL) under nitrogen
at 0°C was treated with triethylamine (2.6 mL) followed by slow addition of chloroacetyl
chloride (1.5 mL, 18.4mmol). The reaction mixture was allowed to warm up to room

25 temperature. After 2h, the mixture was partitioned between dichloromethane and water.
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O\ / NSO\ HO Isobutyl chloroformate (3.35 nlL)
was added to a solution of 2-pyridine carboxylic acid

wd 2088389907 and N- et hyl norpholine (2.82 nl) i rechygsIooBioo1647
(85 nL) at 0 C. After 15m ns 3- am no-I|-propanol (1.31
m.) was added and the m xtureystirred overnight. The
reaction 5m xture was concentrated to a pink solid in
vacuo and was passed through a pad of silica (1 5%

THE R divedhd %‘3&?&&%@% a E@@usrl l»\te@@(tr Qd’\@/lt hane (x2)..
(B2 i R

taken up 1 n dichl ororret ane coO0
Thegontbiredswganid mpersasraetakdedd Em:hl‘br(né &r&dmy)sr muiuhmemlbhme filtered
r 30 m.n ct [ on

| | chl d th
anldan AR 1< 5P B inaiadics ik Raies g SHih &
chR{hR6&a Gl it D% M@@Hﬁ(ﬁ&xl%)neth-ﬁﬁg Ttﬁ)’x‘é‘[e$ad’ﬁ@1ra€tlons were

separated and 1 ot he organi c phase washed

conbHedand awgpomated Wrgivwithe MySCANpodsind &0ta) as a@neeu rsdled
reduced pressure gave an orange oil which was purified
by silica gel chronatography eluting with 90%

THEORC40Y SHIgh eXa0B): 53B. & (¢E1H)N8.65UB-1H ), 7 ©d (cqmwml(s 2H).
(2.06 g) as an orange oil. 151H NWR (400 MHz, CDC13):

8 8.55 (ddd, 1H), 8.29 (s, 1H), 8.17 (dt, 1H)

I R e 0

yldaybasio pleneth dyn1 broniarlsicpdo[d. 2( Ho&tanechloridey 1) - am de 0

Cl
H
O N N
+ ~
N’\ﬂ/\“/
O- O N_ .~
a

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
l14e, 0.30 mmol) and 2-chloro-N-pyrimidin-2-yl-acetamide (Example 50a) (0.36 mmol) in
MeCN (1.5 mL) were stirred together at room temperature overnight. The reaction
mixture was concentrated in vacuo and the residue purified by silica gel chromatography

eluting with 0-10% MeOH/dichloromethane to give the title compound as a white solid (90

mg).

m/e 463 [M]*

H NMR (400 MHz, DMSO-Dg): § 11.19 (s, 1H), 8.66 (d, 2H), 7.32-7.24 (m, 4H), 7.23-
7.14 (m, 2H), 5.09-5.03 (m, 1H), 4.48 (s, 2H), 4.06 (ddd, 1H), 3.65-3.51 (m, 4H), 3.45-
3.34 (m, 1H), 2.37-2.21 (m, 2H), 2.15-2.07 (m, 2H), 1.96-1.80 (m, 3H), 1.75-1.64 (m,
1H), 1.63-1.38 (m, 9H).

Example 51: (R)-1-[(5-Cyano-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride



20

25

20A m xture of nethanesul fonic acid

3-[(pyridi ne-2-carbonyl)-am no] - propyl ester (Exanple
wdTmy/188100P6 g) and lithiumbromde (3.29 g) i rPEDEBNS001647

(19 nL) was heated to reflux for 2 h. The reaction

m xture was cooled to room tgpperature, concentrated

in vacuo and the residue partitioned between Et0Ac/H20

(60 nL, 1:1). The phases were separated and the

a) aqUReeSNRRasaot pyridieD-yexddeatigd With EtOAc (2 x 25
m.). The conbi ned organics were 25dried (MySO4) and

concent"r| at eﬁ{l in vacuo to a brown oil which solidified

le fication by silica gel chromatography
el utillng wilth Of 100% Et 0Ac/ cycl ohexane gives the
sub-Otle und (1.5 g) as a white solid. 111 1H
NVR (400 MHz, cDeli): 6855(ddd 1H) 8.25-8.12 (s,

1 d
A\s)p}_%%on(ﬁjzg ?]Sbn 530 b yrn%?;l;ig @) r%'rsi hm& tgggaﬁ,gbr%msupder
nittdgen 3t €°C Whekeskedovh @RERIARRAE &6 Y fordedlby ol GRYiKbA b

ne-2-carb

chigrpagefyl firlgrp%& Simby (Trhleaie%n@y Jmustpxz: wasllowed te Wi ip eroom
ter%@sﬁlﬁt%}/ é{%é’%ﬂ Qﬁee o%ﬁr%%]pgé%ﬂoged %‘iwges %Fhl?@xngz%qng aigl é\sater.

Thé @haks werd s)epaﬁd:d fayd thdi dqaccﬂrs(l@l’eb iy bxt€acdiwdth dichloromethane (x2).
3- br onp- propyl) - am de ( npl e 57b) io (0.31 mmol

(
Thisprbied preggiclaysmse rwaﬁli‘PdaWIﬁlyEifr”éf?u griggbeygr @@dlm)sumhaeeoﬁh?red
and ESRELEIE & Jifd thi @ruql@f) élzhﬁhlcﬁ 3Gk Qﬂﬁgﬂ g@qb%@ _
concentrated i n vacuo an e solid purifie silica
chipelatagnaphvyst wingapy SE B O Ag/cyelblex@rd 3%e relevant fractions were

H/, di hIoro thane 0.qgive the  t] co und (14
coffEined ShE RO NG the ut F Sl 5% R oy Mo
DMSO-D6): 6 8.94 (t, 1H), 8 62 (ddd 1|—|) 8.03-7.95
58 (ddd, 1H) &d 7.19-7.13
lHé‘{MRIEgO 1\431201311(31955 @r?\9 @, H)H) &617616( dHo, 8 ﬁﬁl)(dd 41318906897 (m,
09-3.01 (m 1 2.93-2.82 (m 1
lﬂén%gzggﬂﬁ(m 2H) , (2 14- I;?06 (m 2H), (1 99-?90 (m
1.92-1.71 (m 4H), 1.68-1.39 (m 10H). Exanple

Exev@plelS{'(@ Wy angpyHAN-A-yicagbameyimsshyll-3ed tafepyls. (1
cycnatﬁnyﬁ&x%&ﬁﬁ%w%aﬁﬁ%w&mh HodaROtReRBEYCI O[ 2. 2. 2

]octane chloridé a
2Ch N-(2- msthyl pyrimdin-4-yl)-acetanmide N O

O | . ~_NN
NYU
o) 0
‘ ZeN
H

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14e) (0.30 mmol) and 2-chloro-N-(5-cyano-pyridin-2-yl)-acetamide (Example 51a) (0.36
mmol) in MeCN (1.5 mL) were stirred together at room temperature overnight. The
reaction mixture was concentrated in vacuo and the residue purified by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to give the title compound as

a white solid (60 mg).
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112 2-Methyl -pyrim din-4-yl am ne (545 ng) was

suspended in DCE (5 nL) and chl oroacetyl chloride (0.4
wortgpomessoadded dropwi se. The reaction was heat®ur/GB20@8/001647

m crowave at 80C for 5mns. The reaction m xture was

cooled to give a solid that yes fitered, washed with

di chl or onet hane t hen suspended i n di chl oronet hane and

sat. 5 NaHCO3 (ag) was added. The organi c phase was

coll ected and the aqueous | ayer extracted with

di chl or omet hane (x2). The conbined organic |ayer was
migr483dMdver sodi um sul phat e and concentrated. The crude

B R0 kb BeloR b dFngcndla TD 38D s00 @

119 -32-1 be dnCOMpONTBI7 A3 (@, YEI,| 911 -5@4i (h, (1?1@ a8 (J, 25111)%1 10-4.01
I'0 ' FT NVR (400 MHz, DMBO- 15 11.16 (s, 1H),
(o, d H).1 Bip3-375Gun, (diD). 3142-3.20 G, I%H;); 22¥92.23 (32K, 2. 311)2 05 (m 2H),

2§¢§@?(?kgﬁkb %8165;Fﬁﬁy&|%621j¥)%rbaﬁnyl) met hyl] -3-(1

-phenyl150yc|oheptanecarbonyloxy) 1-azoni a-bicyclo[ 2.2
tane chl or henyl - cycl ohept anecar boxyl i c

Ew@e OR) R @z%hw&wl@)l[@tw%fbl&nywr)l-@gﬂeﬂd(@canp| e

yléa‘*‘ﬁmnglyl%?e m lllazﬂﬁga -bicyc lo[m2 d2]0ct2n§e/ i?loglggt ami de
(Exanpl e 58a) (O 35 nnnl) in MeCN (2.0 nL) were

r.red to roo enperature for 16h. The
a>§d?83%&¥éw B Pé rT‘lfncentrated in vacuo and the

resi dugqpurified by S|I|ca gel chromat ography el uting
' NQ%NeQH di chl oronet hane to give the title
Clonpdlund &s aMhite solid (55 ng). me 477 [M 2511-1
00 o O D6): 8 11.40 (s, 1H), 8.61 (d, 1H),
7.75 (d, 1 7.32-7.25 (m 4H), 7.23-7.17 (m 1H)
5.10-5.03 (m 1H), 4.28 (s, 2H), 4.09-4.01 (m 1H),
5- Ammpyringling (50 188 FOBRCHeaBZN0 OB (H4i1.) 1ad a®tdr8tr(1¢1(2 mL) in a

mxgli]%\&;laxi v3 4§hl§éoa?m§'%n efOé&? Ig 4\&3(8 rﬁ'&'?i%q_bmtg ]S_tll‘-fglngéFgl’lal was
sedled arldHhe rébcdh thixddre (Was h94t:d in the microwave at 80°C for 5 minutes. The
solid was filtered off, washed with acetonitrile (2 x 5 mL), DCE (2 x 5 mL) and pentane (2
x 30 mL) and then partioned between saturated sodium bicabonate and DCE (50 mL/50
mL ) ensuring the aqueous layer was still basic. The organic layer was separated and the
aqueous layer was extracted with DCE (2 x 75 mL). The combined organic layer was dried
over magnesium sulfate and evaporated to give the sub-titled compound (200 mg) as a

yellow solid.
'H NMR (400 MHz, DMSO-Ds): 8 10.71 (s, 1H), 9.00 (s, 2H), 8.93 (s, 1H), 4.35 (s, 2H).

Example 52: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(pyrimidin-5-
ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride
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Exanpl e 59:
(R -1-[(6-Met hyl -pyrim din-4-yl carbanoyl)-nethyl]-3-(1

WO phems7er PCT/GB2008/001647
cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
chl oride a) 104

2-Chl oro-N-(6-net hyl -pyrimdin-4-yl)-acetam de H NN \/

Il N 10 6-Methyl -pyrimdin-4-yl am ne (545 ng) was

d in DCE (5 nL) and chl oroacetyl chloride (0.4

as added dropwi se. The reaction was heated in a
or 5mns. The reaction ni xture was

er gd anth SO|Id obt ai ned. The reaction

d both batches of solid
S ed th chl or onet hane t hen
Lchl ©Or oneth and sat. 15NaHCO3 (aq.)

. iThe organi ¢ phidse was collected and the
aqueous | ayer extracted wi th dichloromethane (x2). The
conmbi ned organic |ayer was dried over sodi um sul phate

1 myp@ymﬁpfaa&@ebox}n@a&a Wﬁl%z@%&kldﬁ@% 2pbti3t y1eek i Example
silica chr omat ogr aphy el uting "wi

14g) (1 b5 Hl ghetaitoico@anhhves wentes wigh 21gbloserp-pyrimidin-5-yl-acetamide

(E%ﬁé'iﬁg 1[45?)% (@%g?g) Y§ glj\_/g %’fﬁ%sﬂrg\jﬁl%glgg&g%x 293 %t%&'edl\al.}'vﬁ %rf'%smperature
ovdrlri)ght ATBSrepslting kYlid Wadltersd ofB H}ashed with E&ﬂlﬁébtﬁnﬁﬂle (2 mL) and
R) - 1-[ (6- Met hyl - pyri m di n- 4- carbano 1) -nmethyl ]-341-
Pe'btﬁféfhﬁr’ﬂ BASNELY ‘Hr?élﬁ{néﬁre\@é\‘% ﬁ&/‘ﬂ%%)/ givea% e compundgps 2 tan solid
Uéﬂ&{ ane chloride 114
genyl-cycloheptanecarboxylic acid
(R) (1-aza-bicyclo[2.2.2]oct-3-yl) ester (Exanple

m/e 463 [M]"*

IH NMR (400 MHz, DMSO-Dg): & 11.70 (s, 1H), 9.01 (s, 2H), 8.93 (s, 1H), 7.33-7.26
(m, 4H), 7.22-7.16 (m, 1H), 5.11-5.05 (m, 1H), 4.34 (s, 2H), 4.12-4.04 (m, 1H), 3.67-
3.52 (m, 4H), 3.43-3.31 (m, 1H), 2.37-2.22 (m, 2H), 2.17-2.06 (m, 2H), 1.99-1.83 (m,
3H), 1.79-1.67 (m, 1H), 1.65-1.40 (m, 9H).

Example 53: (R)-1-[(3-Fluoro-pyridin-2-ylcarbamoyl)-methyl}-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(3-fluoro-pyridin-2-yl)-acetamide

H
N N
CI/\”/ Ij
O
F A

2-Amino-3-fluoropyridine (1.5 g) was dissolved in DCE (15 mL) and chloroacetylchloride
(1.1 mL) was added dropwise. The reaction was heated in a microwave at 80°C for Smins.
The reaction mixture was cooled and the resulting solid was filtered off, washed with DCE
MeCN and pentane then suspended in dichloromethane and aqueous NaHCO; (sat) was
added. The organic phase was separated and the aqueous layer was extracted with

dichloromethane (x2). The combined organic layers were dried over sodium sulphate and
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14e) (0.30 nmol) and
2-chl oro-N-(6-net hyl -pyrim din-4-yl)-acetam de

wd toemyszer 59a) 5(0.36 mmol) in MeCN (2. nl) WeFEI/GB2008/001647

stirred together at roomtenperature for 16h. The
reaction m xture was concenty@ted in vacuo and the
residue purified by silica gel chromatography el uting
with 0-10% MeOH di chl oronet hane to give the title

cofid A H'((jﬂ ocrwb%%é%g&ﬁ‘ﬂ%d b%lg.]gega %‘%Qh'?@% ! OA%‘.ZR}%M?”&“‘% with 0
100%) EtOA B3 clahexdhklq give Bib-title2®n(pound ki) 2 whit@ 2elid (BOO (up).

1H), 5.10-5.04 (m 1H), 4.32 (s, 2H), 4.10-4.01 (m

1H), 3.64- 3.50 (m 4H), 3.43-3.31 (m 1H), 2.42 (s,
1 . 3 7.8 8 _
AR od g%, Sy 147 1Ry ] gl % im0
7.35¢ampIkB, 607 (s, 2H).

(R) - 3- (1- Phenyl - cycl ohept anecar bonyl oxy) - 1-{21(pyridin

e- 2- car bonyl ) -
Exafmp1e 532U A8 pyeidin 2332 bandy BlAEhS 8- O PRy e 2)

Pyrﬂildi ne- 2- cﬂa(\r boxyl {iig' aci dygf_ br orr%’l:‘jet hel/?g] a% ge I@Hf
cydphgptaneaobmydey)diazoniarkicydol@32.2jpctape ghlonidgr onret hane

(30 was treated with triethylamne (1.27 nL) and
B, g). The m xture was stirred for 10 m nutes
ution &' 2- bronvet hyl am ne hydr obr oni de
triethylamne (1.27 niL) in dichloronethane

. ayel
0 nL), Ofi magnesi um sul phat e and
evapor at edQO afford the crude product which was

purifed by silica gel chromatography eluting with

1-[@?&910%05%19&%{&&5%&&“% O@QSAazﬂBﬁsyHl%l[ﬁY.cht-ﬁtﬁ%%e%gﬁxample

wer e conbi hed and evaporated, dissolved up in
14€)40.30ipmah dnddshiedo-M- BHlwae-pyadied- sbdrceamided Esgrople 53a) (0.36

b ' i h | .
moih RGN L) &3 RBR AR A eP AR T Bl g reaction
mikRENRSd soNcEtapdah ©u@dthne iaPekiahe furifled Weli¢d€] chromatography

sub-titled
eluting with 0-10% MeOH/dichloromethane to give the title compound as a white solid (86

mg).

m/e 480 [M]*

'H NMR (400 MHz, DMSO-Ds): 6 11.07 (s, 1H), 8.25 (dt, IH), 7.81 (ddd, 1H), 7.39
(ddd, 1H), 7.31-7.24 (m, 4H), 7.22-7.15 (m, 1H), 5.11-5.04 (m, 1H), 4.36 (s, 2H), 4.11-
4.04 (m, 1H), 3.66-3.52 (m, 4H), 3.44-3.32 (m, IH), 2.37-2.21 (m, 2H), 2.19-2.06 (m,
2H), 1.99-1.82 (m, 3H), 1.77-1.65 (m, 1H), 1.65-1.38 (m, 9H).

Example 54: (R)-1-[(3-Fluoro-pyridin-4-ylcarbamoyl)-methyl}-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(3-fluoro-pyridin-4-yl)-acetamide
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compound (0.88 g) as a white solid. 1H NVR (400 MHz,
DMSO-D6): 8 9.01 (t, 1H), 8.66 (ddd, 1H), 8.07-7.98

wWd 200923497 7. 62 (ddd, 1H), 3.70 (g, 2H), 3.62 (#cT/@BR008/001647
10 Exanpl e 60:
(R) - 3-(1- Phenyl - cycl ohept aneggg bonyl oxy) -1-{2-[ (pyrid
ne- 2- car bonyl) -
am no] - et hyl}-1-azoni a-bi cycl o[ 2. 2. 2] oct ane brom de
Pyri di ng- 2-carboxylic acid (2-brono-ethyl)-am de
( nplN._60 (75 ng) was added to a IS solution of

CH- phapyl - y ept anecar boxylic acid
(R -HL-az bICNC|0[2 2.2]oct-3-yl) ester (Exanple 1l4e)
(98 my)fF1n Fetonitrile (2 m.). The reaction mxture
was allowed to stir at roomtenperature for 16h. A

A felotidresf Auomg- pyfndny#iydimnﬁe @.z gy inadky dichlodcmethane (2 mL) under

2- bronmp- et s added and the reactio

et Bane Gt B g nmine 028 SHl AP HRAS ot How addition of
chi¥&RE ng@&lﬂgn@@@) tRLs. eﬁfe‘i*é’a%n&ﬁ‘ﬁnﬂwé \Léseﬂloméd% lafift uB % room

chromat ography el uting wth
tervphilich. dtfteo2Zlortbe haxteret\masgnammcmhdabcttwt:bredmblmpnuctdar(e%d water.

Tt i g e oig Tyerfag B paniecuph dishlsgomerggne x2).

Th(ezr&fbm%hhed ofgddic l@?é}dvas%heﬂwx?ﬂg bn& Ariedbvéidbdium ﬁﬁpﬁa{el Filtered
5.02-4.96 (m 1H), 88 (ddd, 251H),

an cqxlcegtrggd (give e, crlgiez[go@cgwh(ch]wzg |-H)]rlflgd by 5141911 gellH)

ch%q)}a% Sagy éiﬁ%l\l(_pr%‘l oég@% %oég/cg_y@@gé't@ne %eleva irghclibns were

combaneplaad 6ddporated to give the title compound (0.11g) as a pink solid.
(R) - 3- (1- Phenyl - cycl ohept anecar bonyl oxy) - 1- ( 3- pyri di n-
4-yl -propyl)-1- azonia-bicycl o[ 2.2. 2] octane brom de a)

HANR B0 VRIR TMBGIDHYS 16558, h¥Ireosy @M A 88524, 1H), 8.16 (dd,
1H), 4.44 (s, 2H).

Example 54: (R)-1-[(3-Fluoro-pyridin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

ey

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14e) (0.30 mmol) and 2-chloro-N-(3-fluoro-pyridin-4-yl)-acetamide (Example 54a) (0.36
mmol) in MeCN (1.5 mL) were stirred together at room temperature overnight. The
reaction mixture was concentrated in vacuo and the residue purified by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to give the title compound as
a white solid (110 mg).

m/e 480 [M]*
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A solution of 3-pyridin-4-yl-propan-l-ol (2.88 nL) in
hydrobrom c acid (16 nL, 141.43 mmol) was heated at
wo efobuss7at 135C for 18h. The cool ed sol uti on WeST/GB2008/001647
concentrated under vacuum and the residue was
re-di ssolved in isopropanol gpd re-concentrated (this
process was repeated three nore tines). The residue
was di ssolved in isopropanol, decol ourised by
1H QR {4001, t]b"M@@i byas g6 96 '@@ﬁﬁ?ah 561l By 885 @NekY, €03 (dd,
clear solution l'eft to crystallise in a freezer over
1THP3H.32Fhd6 (restHl), i Tyl - %ﬂ?émalH) wet B-5r08rov éH),b4.41-4.29 (m, 2H), 4.10-

Gl o R B iy S 30081 PR 068 i o6 om.
2H20We 82 (AOSHANdIERL 65 GAMKETREE AN, bR af ford ¢ he

sub-titled conmpound as a pale brown solid (3.55 g).
151H NWVR (400 MHz, D20) 8 8.64 (d, 2H), 7.96 (d, 2H)

52le %g (18'_19 (1- ﬁheny dlol%e@téne%hlsgong'ﬂ)l'gy?-tll{2-[%p'_)|)rhzi%)é3tipalrgonyl)-

nﬁﬁ)} - Phgoiia-bicyclopI2R]obffeHTOAIIE OXY) - 1- (3- pyri di n-
214 y{agggpyl) - g?onpg b??yclo[z 2. 2] octane brom de

20 4-(3-Brono- propyl) pyri di ne hydrobrom de( Exanpl e

ether (10 nL) and

a)@é@&n&Q%&% %8§8§6?gﬂ) E?ﬁﬂﬁfﬁg%1o in a separating

f unnel and th Ngi xture shaken and separated. The
s washed with water (2 x 10 ni),
Bg%ng/g SH).ang evaporated to afford the free base
am-0l1 I Yy To "Nhe residue was added

251- phenyl!* cycl ohept anecar boxyl i c acid

(R -(1- azg)bicyclo[z 2 2] oct-3-yl) ester (Exanmple |e)

) I n). ,~and. | ef t.and
2R AR B 807 Al fiSichieoind GERD) YL bredso B
trigthylamare (012]7 mIt,hfhdSHWEU Maba) andvr rﬁﬁtﬁw eds Biytred for 10 minutes. A
decanéatlon and the residue mashed h ethyl acetate

sojusion, ob ¢ brgmoethplamige hydpobramige f L g) %‘*é’o‘“ﬁ&hy?ﬂ‘?er {lrdy A

dlcqlﬂ@rBH%{haﬁé m]g)zxgas'gd}ie@% {h@ Cea @b FhinaRNed itk Eor'd Kdhrs.
di et hyl ether (2 to afford the titled

Waten{56unld) wias 2aldsd)hrldjth¢ Orgaam: lgyer v&isiseparatéd’arfdviyash@dHwiibRvater (3 x

502&}%0 W%ga%%&f)e \%%d%faboég'rﬁgg{leszl% Sllé) 3% zfnféjv%?qg&%&i to give the
e b
crlﬁiegﬂfoc( BWgﬁfﬂl)was %Eﬁbﬁc’ic( gﬂ%gcag-é'@l cliﬁli)ffa@ogrﬁpt% ell(t[ﬂg leH% 0-100%

EtQﬁy/dx@lcggm@thanez Hihe relevppt fractmps piere aybined ang avagorgt@d to give a

residue which was dissolved in EtOAc (40 mL) and washed with saturated sodium

hydrogen carbonate ensuring the aqueous layer was basic. The organic layer was dried
over magnesium sulfate and evaporated to give the sub-titled compound (1.0 g) as a white

solid.

TH NMR (400 MHz, DMSO-Dg): 6 9.21 (d, 1H), 9.14 (t, 1H), 8.90 (d, 1H), 8.75 (dd, 1H),
3.75-3.69 (m, 2H), 3.66-3.60 (m, 2H).

Example 55: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{2-[(pyrazine-2-carbonyl)-

amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane bromide
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10(m 211), 2.04 - 1.76 (m 5H), 1.72 - 1.43 (m 10H
Phar macol ogi cal Analysis M3 Receptor Activity Assay
wd hodss7ef finity (pl C50) of conmpounds to the NBCT/GB2008/001647
receptor was determ ned by conpetition binding of
[ 3H N- et hyl scopol amine (NMgg to CHO K 1 (Chinese
Hanster Ovary) cell nenbranes expressing the human
muscarinic acetyl choline M3 receptor (M3-ACh) in a
ation proximty assay (SPA) format. zo SPA
ranes and then incubated
with serial dilutions
veﬁEton, [3f]NMB at 0. 2nM
i ned di ssoci ati on
O rnM HEPES pH 7. 4
Cl2) OThe assay was conducted in a
of 7200 uL, in the presence of 1% (v/v)
di met hyl sg]phOX|de (DVMSO . Total binding of [3H NVS
was 25 determined in the absence of conpeting conmpound

PyARtheDBarb B8 icatf (Qlﬁ?&hﬂ-@tlﬁli) dndibk %nﬂﬁ@ 5519% 87 Mgh s hilded to a

the presence of 11.1M atropine. | at es were
solutien phi @berfydrpyq!ehmuesarbowﬂlc atlldr(Bb(ﬁ @Meycd@ﬁzr%ﬂantdi yD) ester

(E)Eangqqoco?e}% %qm\/\gl | a%tongﬁ{el ne &C? ng{uliniu\f/lree %&’Weﬁﬁﬁ) stir at

rocﬁﬁ tdnhy@raoRdent6atA @dSlldJ[Sreﬁpi”maﬂélﬁ ah& Gmib Ifﬂtérefinff M%ed with cold
reduction in specific | 1] - NMS bi ndi ng
acedentelerandglgied vaghreraquugp 6'\/6‘9 tHe gw#@%tltmqwueé (9omes anpwhite
soli€presentative Exanples. Table 1 118 Conpound of
pl C50 Exanple No. 1 9.1

m/e 477 [M]*

H NMR (400 MHz, DMSO-Dg): 6 9.22 (t, 1H), 9.17 (d, 1H), 8.88 (d, 1H), 8.72 (dd,
1H), 7.33-7.25 (m, 4H), 7.22-7.16 (m, 1H), 5.01-4.96 (m, 1H), 3.89 (ddd, 1H), 3.73-
3.57 (m, 2H), 3.51-3.28 (m, 5H), 3.22 (dt, 1H), 3.13-3.02 (m, 1H), 2.38-2.30 (m, 1H),
2.30-2.20 (m, 1H), 2.17- 2.06 (m, 2H), 1.97-1.76 (m, 3H), 1.69-1.37 (m, 1OH).

Example 56: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-([1,2,4]thiadiazol-5-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-[1,2,4]thiadiazol-5-yl-acetamide
H

CI/\”/Y/>

S—N

A solution of [1,2,4]-thiadiazol-5-ylamine (3.0 g) in dry dichloromethane (30 mL) under
nitrogen at 0°C was treated with triethylamine (4.6 mL) followed by slow addition of
chloroacetyl chloride (2.6 mL). The reaction mixture was allowed to warm up to room
temperature. After 2h, the mixture was partitioned between dichloromethane and water.
The phases were separated and the aqueous layer was extracted with dichloromethane (x2).

The combined organic layer was washed with brine, dried over sodium sulphate, filtered
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and concentrated to give the crude product which was purified by silica gel
chromatography eluting with 50-75% EtOAc/cyclohexane to give the title compound (1.00

g) as a yellow solid.
H NMR (400 MHz, DMSO-Dg): 8 13.32 (s, 1H), 8.51 (s, 1H), 4.52 (s, 2H).

Example 56: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-([1,2,4]thiadiazol-5-

ylcarbamoylmethyl)-1-azonia-bicyclo[2.2.2]octane chloride

Cl
O . H N
dohe
O _ ) S\N
H

1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14¢) (0.30 mmol) and 2-chloro-N-[1,2,4]thiadiazol-5-yl-acetamide (0.36 mmol) (Example
56a) in MeCN (1.5 mL) were stirred at room temperature overnight. The reaction mixture

was filtered and the solid obtained was washed with cold MeCN to give the title compound

(30 mg) as a solid.

m/e 469 [M]*

'H NMR (400 MHz, DMSO-Dg): 6 13.70 (s, 1H), 8.51 (s, 1H), 7.34-7.27 (m, 4H), 7.22-
7.17 (m, 1H), 5.11-5.05 (m, 1H), 4.54-4.43 (m, 2H), 4.12-4.05 (m, 1H), 3.67-3.53 (m,
4H), 3.45-3.33 (m, 1H), 2.38-2.24 (m, 2H), 2.18-2.05 (m, 2H), 1.99-1.83 (m, 3H), 1.80-
1.67 (m, 1H), 1.67-1.40 (m, 9H).

Example 57: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{3-[(pyridine-2-carbonyl)-

amino]-propyl}-1-azonia-bicyclo[2.2.2]octane bromide

a) Methanesulfonic acid 3—[(pyridine-2-carbonyl)-amino]-propyl ester
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Isobutyl chloroformate (3.35 mL) was added to a solution of 2-pyridine carboxylic acid
(2.10 g) and N-methyl morpholine (2.82 mL) in dry THF (85 mL) at 0 °C. After 15mins 3-
amino-1-propanol (1.31 mL) was added and the mixture stirred overnight. The reaction
mixture was concentrated to a pink solid in vacuo and was passed through a pad of silica
(1-5% MeOH/dichloromethane). The resultant brown oil was taken up in dichloromethane
(85 mL) and cooled to 0°C. To this solution was added Et;N (4.75 mL) and methane
sulfonylchloride (2.0 mL). After 30 mins the reaction was warmed to room temperature
and stirred for 2.5 h before quenching with H>O (50 mL). The layers were separated and
the organic phase washed with sat. NaHCO; (4q) and dried (MgSO,). Concentration under
reduced pressure gave an orange oil which was purified by silica gel chromatography
eluting with 90% EtOAc/cyclohexane to give the sub-titled compound (2.06 g) as an

orange oil.

'H NMR (400 MHz, CDCls): 6 8.55 (ddd, 1H), 8.29 (s, 1H), 8.17 (dt, 1H), 7.88-7.83 (m,
1H), 7.45 (ddd, 1H), 4.35 (t, 2H), 3.63 (q, 2H), 3.07 (s, 3H), 2.11 (p, 2H).

b) Pyridine-2-carboxylic acid (3-bromo-propyl)-amide
0

A H/\/\Br

=N

A mixture of methanesulfonic acid 3-[(pyridine-2-carbonyl)-amino]-propyl ester (Example
57a) (1.96 g) and lithium bromide (3.29 g) in acetone (19 mL) was heated to reflux for 2
h. The reaction mixture was cooled to room temperature, concentrated in vacuo and the
residue partitioned between EtOAc/H,O (60 mL, 1:1). The phases were separated and the
aqueous phase further extracted with EtOAc (2 x 25 mL). The combined organics were
dried (MgSQ,) and concentrated in vacuo to a brown oil which solidified on standing.
Purification by silica gel chromatography eluting with 0-100% EtOAc/cyclohexane gives
the sub-titled compound (1.5 g) as a white solid.
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'H NMR (400 MHz, CDCls): 6 8.55 (ddd, 1H), 8.25-8.12 (s, 1H), 8.19 (dt, 1H), 7.85 (td,
1H), 7.43 (ddd, 1H), 3.64 (q, 2H), 3.50 (t, 2H), 2.22 (p, 2H).

Example 57: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{3-[(pyridine-2-carbonyl)-

amino]-propyl}-1-azonia-bicyclo[2.2.2]octane bromide

Br 0
O N“/\/\N I N\
H
O Z
H

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14¢) (0.31 mmol) and pyridine-2-carboxylic acid (3-bromo-propyl)-amide (Example 57b)
(0.31 mmol) were stirred together in anhydrous MeCN (3 mL) at room temperature for 16
days. The reaction mixture was concentrated in vacuo and the solid purified by silica gel
chromatography eluting with 0-15% MeOH/dichloromethane to give the title compound

(145 mg) as a white solid.

m/e 490 [M]*

'H NMR (400 MHz, DMSO-Dg): 6 8.94 (t, 1H), 8.62 (ddd, 1H), 8.03-7.95 (m, 2H), 7.58
(ddd, 1H), 7.31-7.24 (m, 4H), 7.19-7.13 (m, 1H), 5.01-4.95 (m, 1H), 3.76 (ddd, 1H),
3.51-3.09 (m, 7H), 3.09-3.01 (m, 1H), 2.93-2.82 (m, 1H), 2.36-2.22 (m, 2H), 2.14-2.06
(m, 2H), 1.99-1.90 (m, 1H), 1.92-1.71 (m, 4H), 1.68-1.39 (m, 10H).

Example 58: (R)-1-[(2-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(2-methyl-pyrimidin-4-yl)-acetamide

CI/\g/ H\ENDN/
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2-Methyl-pyrimidin-4-yl amine (545 mg) was suspended in DCE (5 mL) and
chloroacetylchloride (0.4 mL) was added dropwise. The reaction was heated in a
microwave at 80°C for 5mins. The reaction mixture was cooled to give a solid that was
fitered, washed with dichloromethane then suspended in dichloromethane and sat.
NaHCOj; (aq) was added. The organic phase was collected and the aqueous layer extracted
with dichloromethane (x2). The combined organic layer was dried over sodium sulphate
and concentrated. The crude product was purified by silica gel chromatography eluting
with 0-10%MeOH/dichloromethane to give the sub-titled compound as a yellow solid (70
mg, 7.5 %).

'H NMR (400 MHz, DMSO-Dg): 8 11.16 (s, 1H), 8.58 (d, 1H), 7.84 (d, IH), 4.37 (s, 2H),
2.53 (s, 3H).

Example 58: (R)-1-[(2-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

cl
H
O | .~_N_N
T
(0] 0] ~N
H

1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14e, 0.29 mmol) and 2-chloro-N-(2-methyl-pyrimidin-4-yl)-acetamide (Example 58a)
(0.35 mmol) in MeCN (2.0 mL) were stirred together at room temperature for 16h. The
reaction mixture was concentrated in vacuo and the residue purified by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to give the title compound as

a white solid (55 mg).

m/e 477 [M]*
'H NMR (400 MHz, DMSO-Dg): 6 11.40 (s, 1H), 8.61 (d, IH), 7.75 (d, 1H), 7.32-7.25
(m, 4H), 7.23-7.17 (m, 1H), 5.10-5.03 (m, 1H), 4.28 (s, 2H), 4.09-4.01 (m, 1H), 3.62-
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3.48 (m, 4H), 3.40-3.30 (m, 1H), 2.50 (s, 3H), 2.36-2.24 (m, 2H), 2.17-2.05 (m, 2H),
1.98-1.84 (m, 3H), 1.78-1.65 (m, 1H), 1.64-1.41 (m, 9H).

Example 59: (R)-1-[(6-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride

a) 2-Chloro-N-(6-methyl-pyrimidin-4-yl)-acetamide
H
CI/\”/ N | N\j
O =N

6-Methyl-pyrimidin-4-yl amine (545 mg) was suspended in DCE (5 mL) and
chloroacetylchloride (0.4 mL) was added dropwise. The reaction was heated in a
microwave at 80°C for 5mins. The reaction mixture was cooled, filtered and a solid
obtained. The reaction was repeated a second time and both batches of solid were
combined, washed with dichloromethane then suspended in dichloromethane and sat.
NaHCO; (aq.) was added. The organic phase was collected and the aqueous layer extracted
with dichloromethane (x2). The combined organic layer was dried over sodium sulphate
and concentrated. The crude product was purified by silica gel chromatography eluting

with 0-10%MeOH/dichloromethane to give the sub-titled compound as a yellow solid (120
mg).

1H NMR (400 MHz, DMSO-Dg): & 11.11 (s, 1H), 8.76 (d, 1H), 7.91 (s, 1H), 4.38 (s, 2H),
2.44 (s, 3H).

Example 59: (R)-1-[(6-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-

cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane chloride
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1-Phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
14¢) (0.30 mmol) and 2-chloro-N-(6-methyl-pyrimidin-4-yl)-acetamide (Example 59a)
(0.36 mmol) in MeCN (2. mL) were stirred together at room temperature for 16h. The
reaction mixture was concentrated in vacuo and the residue purified by silica gel
chromatography eluting with 0-10% MeOH/dichloromethane to give the title compound as
a white solid (125 mg).

m/e 477 [M]"

1H NMR (400 MHz, DMSO-Dg): & 11.39 (s, 1H), 8.76 (d, 1H), 7.83 (s, 1H), 7.34-7.26
(m, 4H), 7.22-7.17 (m, 1H), 5.10-5.04 (m, 1H), 4.32 (s, 2H), 4.10-4.01 (m, 1H), 3.64-
3.50 (m, 4H), 3.43-3.31 (m, 1H), 2.42 (s, 3H), 2.37-2.23 (m, 2H), 2.18-2.06 (m, 2H),

1.98-1.81 (m, 3H), 1.78-1.66 (m, 1H), 1.65-1.39 (m, 9H).

Example 60: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{2-[(pyridine-2-carbonyl)-

amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane bromide

a) Pyridine-2-carboxylic acid (2-bromo-ethyl)-amide

=
"N
B~ N

O
Picolinic acid (0.99 g) in dichloromethane (30 mL) was treated with triethylamine (1.27
mL) and HATU (3.6 g). The mixture was stirred for 10 minutes then a solution of 2-
bromoethylamine hydrobromide (1.5 g) and triethylamine (1.27 mL) in dichloromethane
(20 mL) was added. The reaction mixture was stirred for 3h. Water (50 mL.) was added and

the layers were separated. The organic layer was washed with water (3 x 50 mL), dried
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over magnesium sulphate and evaporated to afford the crude product which was purifed by
silica gel chromatography eluting with 0-100% EtOAc/dichloromethane. The relevant
fractions were combined and evaporated, dissolved up in EtOAc (40 mL) and washed with
saturated sodium hydrogen carbonate solution, ensuring the aqueous layer remained basic.
The organic layer was dried over magnesium sulphate and evaporated to give the sub-titled

compound (0.88 g) as a white solid. .

'H NMR (400 MHz, DMSO-Dg): 6 9.01 (t, 1H), 8.66 (ddd, 1H), 8.07-7.98 (m, 2H), 7.62
(ddd, 1H), 3.70 (q, 2H), 3.62 (t, 2H).

Example 60: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{2-[(pyridine-2-carbonyl)-

amino]-ethyl}-1-azonia-bicyclo[2.2.2]octane bromide

Br =
0] “ N
I
N N
@) O
H

Pyridine-2-carboxylic acid (2-bromo-ethyl)-amide (Example 60a) (75 mg) was added to a

solution of 1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester
(Example 14e) (98 mg) in acetonitrile (2 mL). The reaction mixture was allowed to stir at
room temperature for 16h. A further 10 mg of pyridine-2-carboxylic acid (2-bromo-ethyl)-
amide was added and the reaction mixture was stirred for 8h. The volatiles were
evaporated and the residue was purified by silica gel chromatography eluting with 0-10%

MeOH/dichloromethane to give the title compound (55 mg) as a white solid.

m/e 476 [M]"

'TH NMR (400 MHz, DMSO-Dg): 8 9.12 (t, 1H), 8.64-8.62 (m, |H), 8.05-7.97 (m, 2H),
7.61 (ddd, 1H), 7.32-7.25 (m, 4H), 7.22-7.15 (m, 1H), 5.02-4.96 (m, 1H), 3.88 (ddd,
1H), 3.71-3.55 (m, 2H), 3.49-3.27 (m, 5H), 3.22 (dt, 1H), 3.12-3.02 (m, 1H), 2.38-2.20
(m, 2H), 2.17-2.07 (m, 2H), 1.96-1.75 (m, 3H), 1.69-1.38 (m, 10H).
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Example 61: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(3-pyridin-4-yl-propyl)-1-

azonia-bicyclo[2.2.2]octane bromide

a) 4-(3-Bromo-propyl)-pyridine hydrobromide

Br | Y
N

A solution of 3-pyridin-4-yl-propan-1-ol (2.88 mL) in hydrobromic acid (16 mL, 141.43
mmol) was heated at reflux at 135°C for 18h. The cooled solution was concentrated under
vacuum and the residue was re-dissolved in isopropanol and re-concentrated (this process
was repeated three more times). The residue was dissolved in isopropanol, decolourised by
boiling with activated charcoal, filtered, and the clear solution left to crystallise in a freezer
over 48h. The resulting crystals were removed by filtration, washed with isopropanol /
diethyl ether (1:1) followed by diethyl ether and then dried under vacuum at 40°C and at

room temperature to afford the sub-titled compound as a pale brown solid (3.55 g).

'H NMR (400 MHz, D,0): 6 8.64 (d, 2H), 7.96 (d, 2H), 3.52 (t, 2H), 3.12 (t, 2H), 2.30
(quint., 2H).

Example 61: (R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(3-pyridin-4-yl-propyl)-1-

azonia-bicyclo[2.2.2]octane bromide

Br

4-(3-Bromo-propyl)-pyridine hydrobromide(Example 61a) (0.210 g) was added to diethyl
ether (10 mL) and sodium hydroxide solution (4 mL) (10%) in a separating funnel and the
mixture shaken and separated. The ethereal layer was washed with water (2 x 10 mL),
dried (MgSOy) and evaporated to afford the free base as an oil. To the residue was added
1-phenyl-cycloheptanecarboxylic acid (R)-(1-aza-bicyclo[2.2.2]oct-3-yl) ester (Example
1e) (0.245 g) and acetonitrile (2 mL), and left to stand for 2 days. Addition of diethyl ether
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(20 mL) gave an oil, the supernatant was removed by decantation and the residue washed
with ethyl acetate (2 x 20 mL). The oil was crystallised by stirring with diethyl ether (20
mL) and the solid washed twice with diethyl ether (2 x 20 mL) to afford the titled
compound as a solid (0.094 g).

m/e 447 [M]*

!H NMR (400 MHz, DMSO-Dg): 6 8.51 (d, 2H), 7.35 - 7.30 (m, 4H), 7.30 - 7.27 (m, 2H),
7.24 -7.18 (m, 1H), 5.07 - 5.01 (m, 1H), 3.81 (ddd, 1H), 3.43 - 3.27 (m, 2H), 3.21 - 3.14
(m, 1H), 3.10 (d, 1H), 2.97 - 2.88 (m, 2H), 2.59 (t, 2H), 2.40 - 2.27 (m, 3H), 2.18 - 2.10
(m, 2H), 2.04 - 1.76 (m, 5H), 1.72 - 1.43 (m, 10H).

Pharmacological Analysis

M3 Receptor Activity Assay

The affinity (pICso) of compounds to the M3 receptor was determined by competition
binding of [3H]N—methyl scopolamine (NMS) to CHO-K1 (Chinese Hamster Ovary) cell
membranes expressing the human muscarinic acetylcholine M3 receptor (M3-ACh) in a

scintillation proximity assay (SPA) format.

SPA beads were precoated with membranes and then incubated at 2 mg of beads per well
with with serial dilutions of the compounds of the invention, [3 H]NMS at 0.2nM, half Kd
(experimentally determined dissociation constant) and assay buffer (20 mM HEPES pH 7.4
containing 5 mM MgCl,). The assay was conducted in a final volume of 200 pL, in the
presence of 1% (v/v) dimethyl sulphoxide (DMSO). Total binding of ["H]NMS was
determined in the absence of competing compound and non-specific binding of ["H]NMS
was determined in the presence of 1 uM atropine. The plates were incubated for 16 hours
at room temperature and then read on Wallac Microbeta' using a normalised *H protocol.
The pICsp, defined as the negative logarithm of the concentration of compound required for
50% reduction in specific ["H]-NMS binding, was determined. Table 1 shows the pICsg

figures for some representative Examples.

Table 1
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8 +++ 28 ++ 48 ++

9 +++ 29 ++ 49 +++

10 +++ 30 +++ 50 +++

11 +++ 31 ++ 51 ++

12 +++ 32 ++ 52 +++

13 +++ 33 ++ 53 ++

14 +++ 34 ++ 54 +++

15 +++ 35 ++ 55 ++

16 +++ 36 ++ 56 ++

17 +++ 37 +++ 57 ++

18 +++ 38 +++ 58 +++

19 +++ 39 ++ 59 ++

20 +++ 40 +++ 60 +++
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concentration of compound in the sanples were

determ ned usi ng MassLynx vergion 4.1 software

(produced by Waters/ M cromass) that automatically

calculated a calibration curve and the concentration

of compouynd i thg celTs. Plasma prdtei n bi hding was

determined friomthe daljibration curve as the
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i sTabl e 3 Conmpound of Exanple No. % bound 11 95.2 13

The xend ot pqgm]a Sthe?Jbigding 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 uM.

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 ul 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.

After equilibration 500 pl of the buffer samples were removed and added to HPLC vials
along with 100 pl of plasma (sample in 6-fold diluted plasma), and 100 pl of the plasma
samples were removed and added to HPLC vials along with 500 pl of dialysis buffer
(sample in 6-fold diluted plasma).

The samples were then analysed using HPLC-MS/MS. A four point calibration curve was

obtained by dilutions of the stock solutions with 6-fold diluted plasma at concentrations of
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15 Table 3

Compound of | ¢ bound

Example No.
11 95.2
13 93.2
15 96.1
17 97.6
20 98.2
21 99.4

Methacholine Induced Bronchoconstriction in vivo

Dunkin-Hartley guinea-pigs (300 — 600g) were supplied by a designated breeding
20  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
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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
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1-[ (3- Met hyl -i soxazol -5-yl carbanoyl )-nethyl]-3-(1-thio

phen- 2-yl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2
InhBltHl AR v& proficed by the compound could be calculated by using the following

1-[(3-FIuoro-phenylcarbannyl)-nethyl]-3-(1-t%|op en- 2-

yl - equation: (1-(Test-baseline)/(Veh-baseline))*100.

70cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] octa

ne X; (R)-

1-[ (5- Met hyl - pyrazi n- 2-yl car banoyl) - met hyl ] - 3-(1-thi op

hen- 2-yl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2.

2]octane X; (R) - 1 - (B enzokflis ox az ol -3 - y Ic

arb anoyl nethyl) -3 -(

1-t hi ophen- 2-yl cycl ohept anecar bonyl oxy) - 1- azoni a- bi cyc

| o[ 2. 2. 2] oct ane X;
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(R)-3-[1-(3-Fl uoro-phenyl)~g ghept anecar bonyl oxy] - 1-
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l'ér%eo%’ﬁ)?'?ffx%éﬁ(zlfﬁﬁ - cycl ohept anecar bonyl oxy) -
(Rﬂ-ié[)Z@M;ﬁ:%J %é@inoi FlcdrbdineGh an@hyl]-3-(1- phenﬂl cycloheptanecar(binyloxy)—
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1-3gqaigghic ?éﬁdﬁﬂtt@nﬁfe%ar bonyl oxy)

(REE SR A ER B Radec ol SL AT S uargmey it n. 5.
quakbamd@a)nmydhmtlhgdohra;lbxa)mmaam]qurleo}[(z 2. 2] octane X
(Rh11(?9“4%4]!{’39?‘3%|3|Yé‘faﬁbaﬁn%ﬂl@‘éﬁhbilar?o@llﬁheﬁﬁ'rWE]hﬁBm(@ﬁH}?@MWY) 1-
azém&%(‘c‘y@l@ﬁpﬁ aREAL Ronyl oxy) -
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(RY- RYPyridan3-y rartisenoplratie 1§11 3hip phaphZ mit yotghebaheqartzmg o y)- 1-

r bonyl| bi cycl o[ 2. 2. 2] oct ane X;
az?"l% Béy%{%é]%;f HE%I ohgpt a%ecar bonyl oxy) - 1- (pyri m di n-
RAL YRk i1 -ByldarBan?n@ningthy QYL | 1olhdopheD0gt ane X;
( )iSYdR fth?'EZ)bFl uor o- aEenyl cEr bazgylg mstp%;l] 3- (1- pheny

cyqloleespéqn@p@ q)ra«il@gyé-rlb@ﬁyqad;gwqu 2.2]octane X;

(R)a? ?{3 ﬁrgh]lﬁ? ﬁ%%&% Sé, @nﬁgﬁg’yg %) fretthhoﬁhf % y(l 1- phenyl -
cydylnﬂp(dmpﬁrhm@&t«a«yb)d F@zbmmb)eylzlo[Z 2. 2]octane X;

(R)- IZ?J}I U(t)) s henylLarbamg;l) meﬁpﬁ]—%(—(l -thiophen-2-yl-
cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane X
(R)-1-[(5-Methyl-pyrazin-2-ylcarbamoyl)-methyl]-3-(1-thiophen-2-yl-
cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane X
(R)-1-(Benzo[d]isoxazol-3-ylcarbamoylmethyl)-3-(1-thiophen-2-yl-
cycloheptanecarbonyloxy)- 1-azonia-bicyclo[2.2.2]octane X;
(R)-1-(Pyrazin-2-ylcarbamoylmethyl)-3-(1-thiophen-2-yl-cycloheptanecarbonyloxy)-1-
azonia-bicyclo[2.2.2]octane X;

(R)-3-[1-(3-Fluoro-phenyl)-cycloheptanecarbonyloxy]- 1-(pyrazin-2-ylcarbamoylmethyl)-
1-azonia-bicyclo[2.2.2]octane X;
(R)-3-[1-(3-Fluoro-phenyl)-cycloheptanecarbonyloxy]-1-(isoxazol-3-ylcarbamoylmethyl)-
I-azonia-bicyclo[2.2.2]octane X;

(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1-(pyridin-2-ylcarbamoylmethyl)-1-azonia-
bicyclo[2.2.2]octane X
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bl(,‘;yl@ p@g}gcaﬁg(;@r bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2] oct ane
(Ry3-8l g @ﬁ{cudpbemmgtbgm)d@aﬁﬁy@ynmmﬂ jlcabgmopletiyll)- typzonia-
blcg{l.clgF%?ﬂ)Q%%gseonyl oxy)-1- azoni a-bi cycl o[ 2. 2. 2] oct ane
RL{@- l’{léoﬂdﬁiﬂ&ﬁﬂjtaxbﬁﬂ&}’ﬂ)%ﬁyl}itahther%d(cizcl@h%ﬁéﬂecﬁb@ﬂlﬂb@ﬂ 1-

t anecar bo Q/I ox%/ -1-azoni a- 10bicyclo[2.2 oct ane X;
ctnlq)—blcxclo& 2]octane

(R)- fg(;%?qﬁg}ﬁ;ad;% | Cyﬁ%(%y?glﬁng%x]\/ﬁge—g nlléheﬁyptl: ﬂmbéﬂ&cﬁ%&gfbxy) 1-
azonia-bicyclo[2.2.2] octane X;
(R)-1-[2-(2,3-Dihydro-benzofuran-5-yl)-ethyl]-3-(1-phenyl-cycloheptanecarbonyloxy)- 1-
azonia-bicyclo[2.2.2]octane X;
(R)-1-[2-(4-Fluoro-phenoxy)-ethyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-1-azonia-
bicyclo[2.2.2]octane X

(R)-3-(1-phenyl-cycloheptanecarbonyloxy)- 1-(pyridazin-4-ylcarbamoylmethyl)-1-azonia-
bicyclo[2.2.2]octane X;
(R)-1-[(5-Fluoro-pyridin-3-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo{2.2.2]octane X
(R)-3-(1-phenyl-cycloheptanecarbonyloxy)-1-[2-(pyridin-3-yloxy)-ethyl]- 1 -azonia-
bicyclo[2.2.2]octane X
(R)-1-[(6-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X;
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(o-tolylcarbamoyl-methyl)-1-azonia-
bicyclo[2.2.2]octane X
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(R - 1-
[(2,6-D fluoro-phenyl carbanoyl) - net hyl ] - 3- (1- phenyl - cy

waobepenecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. B} OGB20001647

X; 15(R)- 1
-[ (Met hyl - phenyl - car banoyl) - neg hyl ] - 3- (1- phenyl - cycl oh
ept anecar bonyl oxy) - 1- azoni a- bi cycl o 2. 2. 2] oct ane X;
(R)-

(Rmf(b(mreﬁsaa@@roﬂbﬁa@éxabbﬁylefa | Eﬁggzr]azﬁhﬁﬂllyéthqulﬁbﬁﬁt ane

azoni abi cyclo 2} oct ane
bm$uﬂ282hmmmwxo phenylcarbanoyl) nethyl] 3-(1- pheny

(S};—i—)(g-?’gx ﬁo%@ﬁ%?éfy fgI(g pﬁé%}jl cf):é/{;lgﬂg)tsl@ecarbonyloxy) l-azonia-
bidyRlo[142]d4arfe)s@no- benzyl oxy) - et hy1] - 3- (1 phenyl - cycl ohe
(REtanecarbononxy) 1- azoni abi cycl o] 2. 2. 2] oct ane X;

-1y Z3-FluorenlsnosyethnepbamerBmbssiyll Sxyphenylt 6- t ri f I uo
| 2:3h
eyt BB B PATE A doctane X o5 -

(R]:{{[(%S—Iﬂbﬂﬁt}tb-ghymylchrbarﬁow} atHyarDy Lpherl-Byd1dheptandcapbsdiy¥oxy)-1-

cl ohe tanecarbonyloxy)
az‘imé &ﬁ’F]é’ P X2 2] oct ane X;

| (RL Rz J(ztln(e"??h@' HRh2710%)] i 17 ? Y %‘B@ﬁﬁ DY Rp ARENS S 185 - R onia-

enyl-cycl o eptanecarbon
bK&Qﬁibﬁﬂ&Xﬁnm?@lo[z 2. 2}octane X:

R A SRR i
m&ﬁmﬂ§zoymam@oyl cycloheptanecarbonyloxy) 1- (n}tolylcar

bann - et hy IL 1-azoni abicycl o[ 2. 2. 2] octane X; 126
(RY- p)[( @-Difluoro-phenylcarbamoyl)-methyl]-3-(1-phenyl- cycloheptanecarbonyloxy) 1-

azmﬁg%ﬁﬁgkgfz? %g&pgpnylnethyl) 3- (1- phenyl - cycl ohept ane

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

(RY- R)[(Metb&l@pﬂ%?]hqﬂrbdiwylﬂﬂﬁthm]% yl- pl@dnlyaﬁjaydﬁepmaéchylbdnyﬁm@ll-
nyl cycl ohe tanecarbonyloxy) 1- azoni a- bi cycl o[ 2. 2.
az?rg@?) i’@ 2.2]octane X

(Rfi { Jﬁ '(3 'C(ygmcF Bﬁé?\Y)k%l)c%r%&J T%p(tl (a);ﬂl%ﬁﬁrﬁgc ¢ Cﬁﬁ%e)caﬂaoﬁ? )”1 B dhia-

2-yl carbanoyl e ane
bicyclo[2.2.2]octane X

(Ré—ﬁ—z[ 21 3 gyﬁﬁ?lbq% BF%HE%@#%%(&; Zwé{p)yﬂrgj ?Im)ﬁ/e )yl cyctlomép anecag’bonelpoxy) 1-
azdmabRytRf N2 2)elaat X; 2. 2] oct ane X;
(R)-1-[2-(4-Cyano-benzyloxy)-ethyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-1-azonia-
bicyclo[2.2.2]octane X
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-[(6-trifluoromethyl-pyridin-2-ylcarbamoyl)-
methyl]-1-azonia-bicyclo[2.2.2]octane X;
(R)-1-[(4-Methyl-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X;;
(R)-1-[(5-Chloro-pyridin-2-ylcarbamoyl)-methyl]-3-(1-phenyl-cycloheptanecarbonyloxy)-
1-azonia-bicyclo[2.2.2]octane X
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(p-tolylcarbamoyl-methyl)- 1-azonia-
bicyclo[2.2.2]octane X
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(m-tolylcarbamoyl-methyl)- 1 -azonia-
bicyclo[2.2.2]octane X;
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(R) - 3- (1- Phenyl - cycl ohept anecar bonyl oxy) - 1- (pyri m di n-

5-yl car banoyl net hyl ) - 1-azoni a- 10bi cycl o[ 2. 2. 2] oct ane
wWOK2000/R38707 PCT/GB2008/001647

1-[ (3-Fl uoro-pyridi n-2-yl car banoye- net hyl ] - 3- (1- phenyl

-cycl ohept anecar bonyl oxy) - 126

1-azoni a-bicycl o[ 2. 2. 2] oct ane X;

(R -1-[(3-Fluoro-pyridin-4-yl carbanmoyl) -net hyl ]-3-(1-p
(RhenPxagil A-poaphabA&RIHIPMYL OFbonyl-cycloheptanecarbonyloxy)- 1-azonia-

_1-azoni a-bicycl o[ 2. 2. 2] oct ane X;
bieyslofd.22]gctampREny | - cycl ohept anecar bonyl oxy) - 1- {

(RE) MR B335 IR ks Bty
cy¢1Bhepdar(etarBbeylyx yv)cly edonhetit wie @ oayheoXy) - 1- ([ 1, 2, 4] t hi

adi azol - 5-yl car banoyl net hyl )-1- ]
(R34 llﬂ-Pg_elbylW@]ogfgg@cgl]b@&ylg@@- Ix¢pyrimidin-2-ylcarbamoylmethyl)-1-azonia-
. < |l - cycl ohept anecar bonyl oxy) - 1-{
méﬁ%%%%&%ﬁﬁ%@- -car bonyl ) - ami no] - propyl } -1-
(R)ZMﬁeﬁymﬁyﬁﬂﬁ{ﬂcﬂbj&}m}%myﬂﬁ-§1Fi)hen€ylr1]cylc][kﬂi§pfah’?¢aibon&loxy)-

- py. r.i.mi - - y lc arb amoyl) -nethyl]-3 -
1*¥9Eﬁéﬂﬁﬁ%aéﬁ&ﬂgﬁﬁgﬁgcarbonyloxy)-l-azonia-bicyclo[2.2.

1%ycloh -1-(pyrimidin-5- -1-azonia-

R el heRanseurbonylpe) |- (urimidin. S lgsebamoplei-fpaonia
bicy yLegetdngRept anecar bonyl oxy) - 1- azoni a- bi cycl o[ 2. 2. 2

X
R RG ofSsoxsidineg e mavDemaibela opAnslgyclhepfanecarbonyloxy)-
1-dzOopiiHichichg2 2-gedtiay) ) - am no}-ethyl } -1-
oni a- bi cycl o[ 2. oct ane X;

az 0[ 2. 2.2 ; and
(RY Rf Gstlperompsithn-4 ojearbamaamedi torlypheryl-cyelgtepispeqagharyloxy)-
l%é_X%QQ%QQbeT &gégﬂkpblcyclo[2.2.2]octane X; 30
mﬁerel represents a pharmaceutically acceptable
(Rah( bifherdyl & yoloheptarecipbbyar it { 2 fpyrazide A -cobgyl)rdnino]-ethyl }-1-
accgrdun 52 cla%g.l, sel ected fromthe grou
AZQRYK8ICLY PE?g -loctangy: 5009/ 138707PCT/ GB2008/ 001647 127
(RY1Z81-Phenyl-cycloheptanecarbonyloxy)-1-([1 ,2,4]thiadiazol-5-ylcarbamoylmethyl)- 1 -

azonia-bicyclo[2.2.2]octane X;

(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)- 1-{3-[(pyridine-2-carbonyl)-amino}-propyl } - 1-
azonia-bicyclo[2.2.2]octane X;
(R)-1-[(2-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-
cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2}octane X;
(R)-1-[(6-Methyl-pyrimidin-4-ylcarbamoyl)-methyl]-3-(1-phenyl-
cycloheptanecarbonyloxy)-1-azonia-bicyclo[2.2.2]octane X
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-{2-[(pyridine-2-carbonyl)-amino]-ethyl }-1-
azonia-bicyclo[2.2.2]octane X; and
(R)-3-(1-Phenyl-cycloheptanecarbonyloxy)-1-(3-pyridin-4-yl-propyl)- 1-azonia-
bicyclo[2.2.2]octane X;;

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

2. A compound according to claim 1, selected from the group consisting of:
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wherein X represents a pharmaceutically acceptable anion of a mono or polyvalent acid.

3. A pharmaceutical composition comprising a compound according to claim 1 or

claim 2, in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

4. A process for the preparation of a pharmaceutical composition as claimed in claim
3, which comprises mixing a compound of according to claim 1 or claim 2 with a

pharmaceutically acceptable adjuvant, diluent or carrier.
5. A compound according to claim 1 or claim 2 for use in therapy.

6. Use of compound according to claim 1 or claim 2, in the manufacture of a

medicament for use in the treatment of chronic obstructive pulmonary disease.

7. 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 according to claim 1 or claim 2.
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8. A pharmaceutical product comprising, in combination, a first active ingredient which

1s a compound according to claim 1 or claim 2, and at least one further active ingredient

selected from:-

5 L

a phosphodiesterase inhibitor,

a 2. adrenoceptor agonist,

a modulator of chemokine receptor function,

an inhibitor of kinase function,

a protease inhibitor,

a steroidal glucocorticoid receptor agonist, and a

a non-steroidal glucocorticoid receptor agonist.



