AZOLE AND THI AZOLE DERI VATI VES AND THEI R USES Fi el d of
the Invention This invention relates to oxazol e and

W hioapolee7 deri vati ves, pharnaceuti cal conposi t POREB2006/002965
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nmet hods for their preparatilon and use in the treatnent

of di seases where enhanced M3 receptor activation is

i npl i cat ed. Back?round to the invention

Anti - chol i ROYPLINGABSEVBLANFQR ELIHDLINEST | or

effects resulting fromthe passage of, inpul ses

t hrough the parasynpathetic nerves. This is a

consequence of the ability of such conpounds to

inhibit the action of acetylcholine (A bl j
Fg§lﬁ§ﬁﬁ tbnYﬁ%th%%cg?ﬁ F%gcﬁ%{i%e?épﬁl?égeggg%g&gy and
Ther a6l duN£er subbypes ofouplsines i naesanblyl choliitedle for
receptors (mMAChRs), termed ML-Nb, and each is the
pedgaseldly 4RGP FeRd altdCad SHcdfSys uni que

phar macol ogi cal properties. mAChRs are w dely

distributed in vertebrate organs, and these receptors

gan iedi atemhonh rieghiibiememy aimd BReYt andpygtidesody be able

For exanple, in snooth scl.e. found in,t [

eadERC H 5t FOPRBEPE Ral EPASE G AR LT (09"
MIRGY 1 J@spansesa(iiay eskd dy. Catihé i ehage 1893fluids to
harmac. Ther., 58, 319 - 379). In the Iungf,,

fgs cbraMSROF Bedpt dPFeMRe MY idiy WRShhy ETAREF t1es, may vary

d r ' . t and arie lpcalizededOcdheoxygen

Wﬁg%ﬂéé,a%ﬁgh%r%ﬁgh?gpgﬁbggggsgg gl ands and . y?

parsaey mpatihet i quigdngliuah( revi eddd WhtlF:yeringlear ShecoByilling

1998, AmJ Resp Crit Care Med.,, 15 5.p S =
;ﬂyﬁFaHﬁPQ%neﬁﬁ%?SP%EF%H¥%@395E%%tﬁléﬁgcﬁégﬁgéﬁaFéééugh the
g aGld ofs 88db 1 hehelokarhr arehocanstdreiiany the same as
Stimulation of M3 receptors |ocalised tq subnucqﬁgl £
ditmdambeshtt LT THRUSA ERERGt T8R. FFRGMYeegID the case o
signalli r h.uscar.Li cetyd.cheod i r W¥Ss man
LB RS A PYRCPELELE RSN B 195808y many
patriephyisé cdigl et st et msre nth udhegcase hed ahd DoPpLines.
In COPD, vagal tone may either be increased (G oss

etal. 1989, Chest; 96:984-987) and/or may provoke a

hi ghehndeanee @fi AbHLucdOond sl gapnet ratgerasdasart known
applied on top of oedematous or nucus-| aden airway

wat | sh¢ Grosswhenpby 1084, epfsRe§ Ré8pPr PpS§ages are provided
129:.856-870). | It i 0t | ammmt didjONns tGa4: th
|ER ¢ oc%q%ss%mg?ﬁ?%hi %%lrly% r ece%t[%r chj;t i%iicﬁy ©
who Chi figsoFt pasBaigper eaged sl ensgt Soofpacetgeédhohi hbe form of
rel ease follomﬁngva al _nerve stinmul ation (FryerC tetal,and a
1999feppte SEPUPLERI (BEFPA49S98BT-STHE r BsulFtan

! 88£f@§§gn§§ﬁij%épé‘ of o l¥B1 1185 e Rl Hitse # eagling 0L enh@nced probe

0

al rway struction. Thus the 1dentification of potent
nusceivabker etept ohe artegeri st s WA d PIRETY| HgPers may
t he erapeutic tr nt_, of [ st

PP EMEhn e - B Tadedts SATERTS T S5 ne carag, hat when
| pelgetha IGONEAAPOf @iyl d I eatipihgs tmatiegt €S ager rencpypled the
support regul ar use _of M antagonist bronchodil ataors
2ShHE T 3TC PR PePaBy PFETSCEPBIpALPefit 62 PPalREFE-8F

al. 2001 , AmRev Respir Crit Care Med; 163: 1256-1276)

I nconti nence due to bl adder hypercontractility has
alisvebeen deabassehbied toupkingdiareangeireugh comprising a
i ncreased _stinulation of MAChRs. _T

\AGGEBH EF8. RAYPBe caBertie aS (RO te [T hads =or Whach
MAGhRtedialed dheeases. abeSpidmaldecbapyénbodemplers apart.
evi dence supporting the use of anti-nuscarini £
r BbeptePamrddasy FOFCe rbat AERCrates [y H?sgggepressure ©
states, relatively few anti-nuscarinic conpounds are

inuse in the clinic for pul nonary indications. Thus,

there renmains a need for novel conpounds that are

capabl e of causi ng bl ockade at M3 nuscarinic

receptors, especially those conmpounds with a | ong

. o o -



Al so known in the art are pharnmaceutical conpositions

that contain both a nuscarinic antagonist and a
wh2e0agonist for use in the treatnment of respirBCDGH2006/002965

di sorders. For exanple, US2005/002571 8 describes a

b2-agoni st in conbination with tiotropium oxotropium

i pratropi um and ot her nuscari Bi ¢ ant agoni sts;

W02/ 060532 descri bes the conbi nati on of ipratropi um

WiHeh 2 0enitgtis ant WRA 060D IF 88T} heSerting a pressure

t heconbi nati on of oxotropiumw th b2-agonists. O her

Mpoant EtonfFae PaAisgond t tREnBlda | SP40hiRI dBSEPRBepnd 1s
7 M4 L 05799 nd O3/ Q.%éoggg“ c S 5P KROWN LPsthes@btional
are compounds “possessi ng both scarinic receptor

aneagafi sthanorbdi2e agoniche @ountiM%epmessnteXitﬁrmh@aﬁecket-

nol ecul e. Such bj functional, nol ecul es
OSSR YTH]?ﬁréﬁﬁﬁrF%6°§e Fat% ghgfgﬁﬁ?mes large

Wiidhsth RAsSesst 9rsi rYLEdBDleeu! B phar fmaﬁgteggu CS.When the
Such a nol ecul e should be easier to fornulate for

tsrmaméqmrx: figreadPRT rea-e Mo kupatrat ef EbGpbORAs force
0 Wi t hi

i e o B Eh b LpEBE PR RES, 't By i Ebsary o
deﬁhﬁdriEHEﬁwesﬂdibfdnah EormenammaghaMIﬁHD7¢%m&¢ion in
W04/ 089892, VIDS/%111004 W06/ 023457 %F 13
WBSET 0 394 5. 0 1 © JRSuf [P L A55LR Tk pneoupLing.
radicals for covalently Iinking the MB antagonist to
the b2-agonist, indicating that the structure of the
| Haweare 1 ,adi wh mgﬁhﬁleﬁlt$Qﬁ#n¢%p%r@%%¥9%sb@@h be required
ctivi S. is n LR Si l;ecul
1 o oY e R e e tana By L e fo the
rengtions Siamsletlgausl y. Sormarindfartdee, | nfent i opir—to-air

According to the invention, there is, prov de a
CSHPRUINA S  CRERATE P : am%?%kﬁr(.allga Gu@ils a fuel

%legé(lylné)r hydy ogen; and Rz '@hQY%ngﬁﬁrlrﬁi 2e8bOHP from the
Z-Y-R 7, -Z-NR 9R10 ; -Z-CO -Z-NR

%4rARIY og@ycm:aft :@r a <dzogue)- RYhieind cCREPIEd sgs| oke  female

pal 1. d- Cval kyI ( n M 4t

t%o nr%g%%m B whi ch héeiyg%lf%ﬂgt?a?%ed gj'lrJnl?elaé,@i Ds fitted

h@ﬁﬁfoﬁy@iﬁwéﬁalext@@dlﬁ@dpfabés ahéoeﬂdpafrwhica forms the

group - -Z-Y-R 7, -Z-NR 9R10 , -Z-CO N

I@JNR gomiézp@( ORERT o 2T - B P&@Vﬁfﬁ )Um gRYyPLing
é%%% el \f B trooen t Quilingh theyuaes d with

attac e&yfgfﬁ?% gFg%ggycloalkylurﬁng, sgldurlngebéfhg W

substl t aghedgby dryr papatywlR posiziwR gf tANRORIOcraft, the

NR 9- AE3 QO R 7; :
STRTL S PORE Balh S Cor THOCECR! Hoh i P §Fpre Cention

ingependendhevse) ecth egjnf émm@@ﬁcgr QyﬁuéﬁmshSﬁ.itn@sofessentlal

aryl , aryI f usedhet er ocycl oal kyl , heteroar

@aa’q ki} W};b]a}rp@| reﬂ;@a|s§s dqldeg- e6- %e;@/qte@lned force.
kﬂfﬁ? Jﬁgg%ry ¥ G 8- @& re Dbt | S réngtRUP CONRS

2 o a rogen atony A 1s an oxygen or a sulfur

aton1 Xis an al kyl ene, alkenylene or al kynyl [ AE5] ene

Is an CrC 6- yl, aryl, .
L?Ee%% | SO it L h &Rt o&Pcl SR YeLY Lo
g&%dﬂ widhyl ¢eeC &tﬁéﬂ@/ﬂﬂ ofhetreoatad{{nical retention
al kyl')- cycl oal kyl or heterocycl oal kyl group; R8
|@ﬁYPQ% @@R?It@rOXeﬁV@W@gé@Qn%ﬁﬁaQ?ﬁ%g% gfe exerted upon
16-a C ls

o B RE ey DL B0, B chitn R SR D agsgmory
i@mhgnnmhnﬁly,athydrogaanwﬂntd]Khé aékgmtlanyuev1ce being

I-fusedh erocycl oal kyl, aryl-fu cl oal .
o G 1o o ( D, ATHEAY - OTor Hedtitiar JTAE | @ higher
C6 al kyl)- group; or RO and RlO t oget her mnth the
nitrogen atomto which they are attached form a
het erocyclic ring of 4-8 atons, optionally containing
a further nitrogen or oxygen atom or a
pharnaceutlcally acceptable salt, sol vate, N—OXIde or

o o o o s 1 . _[ " o Y "



of all types (including dyspnoea associ ated
therewith), asthma (allergic and nonall ergic;

WO aeer71 nf ant syndrone' ), adul t/acute respi rBtDGH2006/002965
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di stress syndronme (ARDS), chronic respiratory

obstruction, bronchial hyperactivity, pul nonary

fibrosis, pulnonary enphysema3 and allergic rhinitis,

exacerbation of airway hyperreactivity consequent to

Oat I Wb Ader@pyn ReLilcubarhyyobheddsihalad draige to the
rapy, pneunoconiosis (for exanple alun1n03|s

ﬁﬂémﬁmd@hﬁranﬂﬁﬁnQ%r@KBdﬁﬁqnﬁkﬂQsd%ﬁ4Q%5|s

siderosis, silicosis, tabacosis and byssinosis);

gastrointestinal-tract di sorders such as irritable

broyee ImesHadrione , u spa st de curtiod td ¢ s, tkgasdsepainm’dianal force of a

ul cers, gastr0|ntest|nal convul si ons

H?b%ﬂéﬁ%kl%ﬁ%ﬁ%@ ﬂ|Q%PtP@uﬁ@?@§atﬁaﬁﬁx§b63H%é%§?%@nlsm used
'ECOQIflc%aSttr}f?il NtRldirle SRethgtusculiat Ub@der that the

urinary-tract disorders acconpanying mcturition

disoriders dtenglimguae o geeit cipmrendeniti g,

neur ogeni ¢ bl adder, nocturnal enuresis, psychosonatic

bl adder, incontinenceassociated Wi th bladder spasnms or

chi onisc oysdwrd | Sto urtd@tye urgeacysepapetiaki ufbages within

noti on sickness;_ and cardlovaspular dlsorde% such

a .
VR AP RRRGE ST PisPBr 2EFRRI G, TRor 2P AP MEnf UGR Ehat in
§EfCF.H{ rpryt&ondéﬁ&onéouﬁggkﬁlbﬁlﬁ@t' ophby kBpakathien force
W ften be preferred, and in such cases

actrg atiest rlay | bheoﬁfl@@nipo@ncﬁcpr(qe) afi oo afe geaieEngeparation

t l,I. oft b ;
T GRS g1 actiOn ‘ofvidiiat or APy SRHBRLNG LA C g1y e

therd iyt saphadiia siter edmpyisababat IJthéJSnamBystface upon

nmore than 12, or nore than 24 hours for a t% |%

dOskCh F&R Ui flo R HRRES 0P IGASUESI rites EANAL- (3%

déé@%ldc%a?‘l and. cap@i Qyas eiyar &Mqud' Smer®S0F NyBLEAt HONexits
e parenteral route, usually the oral route, may

bbh@rﬁémaledcoAp@uhgrmmmhaﬂ ofCartre quamint ¥ ophe s cqupling is

phar tical 0si n_conpri si 0

RELq Torts ocPSRa BoBnar (RBECE] cal Fy abbeaaprs ulting n o
CadFd et eé@pﬁr@ﬁon Aned ey aRpecttof dhike iimventnadn fluid
is the use of a conpound of the invention for the

nafed Befe¥ e of a nmedi canent for the treatnment or

prevention of a disease or condition in which

muscarinic M3 receptor activity is inplicated.

[I@lsnrérpitlpn agioefen) t i aresldddadsle ot lmeugilsarqualairfrisggemnents

int conte i n_which_t .are ed, . the fO||0MAn

B eeE Sheur b Burrg hikifnge thRenohle g RERE, fritbul ence
"HEYh " RGN i tiEe aEKMhdgfk%mvédh wBheh d(h@du’rliikybr pipe to
group is as_described herein. Exenplary acyI gr oups

i Ao Uefer - COEHB1ana1scoBAECRZF2iPLAC fPankRE! kil cpuplings,
ch?‘l%y'l raour%ag;dlacy%tﬁtR J?Ipdtﬁgy|01alr eF?%ngﬁ§§EhBﬁd industry

the cross

herein. am no groups 1 nc

anfd - NoEHIBEECHRE thélkngy'a mmhleékyhnwyghnﬂjns am51de of a
- O al kyl, %ro |n whi ch al k S descrlb bel o

ERERPI 4rfCal Koky RO RIR B’ Fhgngning, or
egggﬁgc{i 2H5) . " Al koxycar bonyP neans a - COO al kyl

group in ich alkyl is as defined bel ow Exenplary

al koxycar bonyl groups i ncl ude nethoxycarbonyl and

e JFWOX)éca&LPO%I ec:t'/'\I %yl th%S Qﬁveﬁrcéogf % 95€H¥Bmpt  to
refers to a straig br anc e&l hai'n "satur at ed
hydéﬁcam@oatgleupthanengffthﬁ1ibbeelar ptiter dilspdiangage.
6, carbon atonms, in the chain. Exenplary al kyl groups

i nclude nmethyl, ethyl, 1-propyl and 2-propyl.

"Al kenyl" as a group or part of a group refers to a

strai ght or branched chain hydrocarbon group having

from2 to 12, preferably 2 to 6, carbon atons and one

car bon-car bon doubl e bond in the chain. Exenplary

alkenyl ~groups |nclude ethenyl 1- propenyl, and



"Aryl al kyl" means an aryl-al kyl - group in which the
aryl and al kyl noieties are as previously descri bed.

woe@fetioed aryl al kyl groups contain a Cl1 4 al kpdT/GB2006/002965
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noi ety. Exenplary aryl al kyl groups include benzyl,

phenet hyl and napht hl enenet hyl . "Aryl al kyl oxy" means

an aryl -al kyl oxy- group in whi«ch the aryl and al kyl oxy -

noi eties are as previously described. Preferred

HYt I PXY GT OBRS CRBpALA AcEl ah&yl pPBkehY. invention a
Exenpl ary aryl al kyl groups include benzyl oxy.

"IQyplinged kyior mEsis as aldiyoc yEltieE camyle ahimy, fluid
. : ' ich .
RS s 28 L gEL bty FanRLE) wnscn

Exesrphat yd alyl faesdsly cyotoat kyd gr oupde neff udee male member
t et rahydr onapht h nd i_ndanyl. The aryl and .

et at kPGS et e aCH At s IERDEE N St HY GREPHInG membes
NDE 81 $Wsd | huent sgr QRS aFhengéy | Fuseddd@aldyyl to a fluid
group may be attached to the remainder of the conpound

Be assoavanfiall hezaw@mn hebsem extending from the first end,
" -fused- het | gal kyl.~ me Gl i ry.

A ST o LR L R T s Dl
growupling mbambbrt heearodiraridemt exlooye| @afkybtalengd tudinal
descri bed, herein. enpl ary .
eﬁ%%gfﬁgéh-ﬁéﬁerBEQ Po&ﬁ%@ﬁ%ﬁ%ﬁﬁ% Fﬁ@lyﬁ%}nCldent along a
ted sty di gyt BaliiAvh, 4040l ivyicn beszedicaxindd ,to the first
benxodi oxol yl, di hydrobenzof uranyl and i soi ndol onyl .

Tl sy yEhanghreughobpalesaldadvidimngs amfleddhcpadult between
S titute . one_ o ti r : :
éﬁg?-ﬁé§%d9%§¥%$o y%%%%¥%§|%§?§u65§§3§bgmﬁggicﬁggﬁantlally
t het £ ooed ntlertioé tbedadpobundebyi agymaxaksl abl e car bon

or nitrogen atom "Aryloxy" neans an -O-aryl group in

which aryl is described above. Exenplary aryl oxy

OB PLPSrd BC) UHRPREBAYY o f GhFd 116 AMIE r RSN 8Bhe first and
optionally substituted 3 to 8 nenbered nDnocycu c .
cyetoad kyllanigig wistain waees onésof héleweemg dar boand  35°.

0 i eplaced_hy nitryogen,. and whi.ch_ na .
T e P oA R arm o i o e S DR a e g ot and
fsomd SlonNRydiherle Rakssas idescbiehedeherein). and  30°.
Exenpl ary_ cyclic am_nes include pyrrol.idine, ,
pﬁ){)%%uaqt%y %?pﬁ@lgilﬁepfpi%Jalﬂarﬁ%%obetween the first and
Lic Bt dy] 9hperadingy TRescys! heraubel §¢ olipy mpye be
substituted by one or nore substituent groups.
"Cycl oal kyl" nmeans an optionally substituted saturated

nocycl.ic or_.bicyclic ring systemof from.3 to_12.,
CaTBOT 3 otie, ST oPEPABIY (TOMS (56 CAFBGT o5t ofts, TaFEE 2nd
n®s €od ebanhablay f 681 8ngo B near borhat ogsa 1 Exgnaliaigs may be
nonocyclic_cycloalkgl rings include cyclopropyl,, ,
cYEF PR yILT cySifohERy I Pan@ idf@ronEpefl . OFhean intersection
. YEn@r Q4R diRh R ubSEAS U ,Oneri ol GRLe; i
s%%%?%%%e%?ggggﬁbs. "%§E oaliyéa%égrg¥neans a Thg rAngs
ayzy ohbkyl bal kepttegnalipannuibhi ckebhengy cticafkybnahde probe,

al kyl ieties are as_previously descri bed. Exenplar
ROy clE ey cPBal KT &l kyCERrGURe™ ncfaaes 15 @ generated.
CNCL OREOPYYEBY NY | sh &Y Weananiy/ | rehBYl , meycClwbexyig@t Rternal
and c cloheptyfnethyl. "Dendrimer™ nmeans a

ntriiyhcs pohandcsLadgr olifrhaint Hhe bremiedt ngsyeBuphat no net
: fungcti l..site. E chy '

P o R e PR g e e B kpBLy ene

pf ocelss amyuberr epeal édgnuktnpl embiynmesompbialekylaam ngiternal

nmeans. a - N(al kyl)2 group in which alkyl is as defjned
a%l?;%l.alizxeﬁ?ﬁldﬂg dirglmgyl‘dhjf%ngrfg?ﬁps SiOEéﬂel}deang the  second
di met hyl am no and di et hyl am no. "Hal 0" or "hal ogen”

means fluoro, chloro, brono, or iodo. Preferred are

fluoro or chloro. "Hal oal koxy" means an -O al kyl group

in which the alkyl is substituted by one or nore

hal ogen atons. Exenplary hal oal kyl groups include

T T o o



may each be substituted by one or nore substituent
groups. The heteroaryl -fusedcycl oal kyl group may be

w@edaoaokmwd’ t o t he remai nder of the conpound by BEE/GB2006/002965
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avai | abl e carbon or nitrogen atom

"Het eroaryl -fused- het erocycl oal kyl " neans a nonocyclic

het eroaryl group, such as pyridyl or furanyl, fused to

a heterocycl oal kyl group, in which heteroaryl and
hehehosyClHad Kilg ane s RESVI eUsbYigescanh betkternal annular
Exenpl ary heteroaryl -fusedhet erocycl oal kyl %rqups .

i ped bded diydr o8Roximep@Licipeny| such that fluid within the
di o opyridinyl . ; oy L di
R s st i abel testa  L a
rpngsiday eeashtbefsudrst rkstiettihy oseparatmboe of said mated
substituents groups. The

h%?%?%b??lm?ﬂggaﬁeterocycloaIkyI group may be attached

to the remai nder of the conpound by any avail abl e

carbon or nitrogen atom "Heterocycloal kyl" nmeans: (i)
aflomandwalsty sabstian edoeptival IITagOsHerdTs f r 6aBhes than
8.riLng. er Lch, contai e h

SR P B SRR B R B° ke S | BE g B ey sten,
ffouid poeBsturagwithther shehcohptdnyaesse@ONR drsd arranged to

CONRCO,§ex | es of ch groups .include_s cc%ninidyl s
ARBSBIbR By ol PARRTELY 1 THREREL S+ B8y & oBFiyl TGF Gtip Ty Sting
beesubstibHt @F bynONRa0E MHE S&hsiét YR 10MRURGenddes. By
heterocgcloalk | group may be attached to the

reparrder off the cdmsosdensy whthiayaichablas seibbyy ofhis net
ni e om._ "Het Gy | kylal " a ;

nEPEf ey real BT ol RUF- Grats S hueh PRo e at = desired
heteawoyel sakkybtandoal kyk meiletieslgr doas pricdh dusd Hesired
descrjbed. "Lower alkyl' as a group neans. unless

oPRBFHPEE ShEERPFBASChNPY F‘Bhagitérﬁﬁ*&ﬁg@a%s a5l

whi ch may be straight or branched having 1 to 4 carbon

atons in the chain, i.e. nethyl, ethyl, propyl (propyl .
ohddsbpeopyly dhrchbuipydsEdut fhvensdpot Wrorlides t pusynple in-
"Sul fonyl ", S : - al ky r [ A1,C LS :
a§¥ ésgﬁﬂﬁggeﬁgf@?nbggﬁgg%la#@gsS#?bngﬂﬂggon%ggg%%?%ﬁeeWthh
nmehhabesuthenybuplubf ebybampaggeaans a - NR-sul f onyl
group in which R and sul fonyl are as descri bed herein.
Exenpl ary sul fonyl am no groups include - NHSQ2CH3. R
Ngansrak kYl roakylsudhdietarnaty ! oascgdesprihed charfidhtion, a
"Pharmaceutically acceptabl'e salt” nmeans a
phgshotlogiofal | yebeasakigol dgiteaddonnesiteragb| efdalitd ambssages
i ncl udes, when apprapri ate, pharmaceutical |y . .
e Shre " T83e Rah0r PR Barl 8% iRttt member into
ascepirablspoaciihpddotkon o ts, fandlpharomekiig cakhper, the
accept abl e quaternary amoni um salts. For exanple &%% ,
e fluid

mﬁ%PElén%oﬁﬁﬁﬁﬁ&%ﬁbq4ﬂ9i?ﬂ@#ﬁ?%ﬁdcéﬁtéﬁﬁ% de BF
aﬁégégggéo%ﬁd far exampl ﬁuﬁ@ft@%y %.%%l%%n the two fluid
pharmaceutically acceptablfe base addition salts that

neys bagésr nedachc| adep$oug umemotassinejudahgi uan first end

nmagnesi u nd anmmoni um salts, . or .sal,ts with organjc

A hEBISLUER" aSCRaPEERYP AP En eL A RN PR e, through
dbet-harglafidie qorf 2df Nehackdgste etid,! Woidwegimnehthemated in
l'ike; (ii) where a conpound of the invention contains

aupasi c throuFph e 29 res aritho peup, coupling member are

p - Lcall cce e [ i.tho t h

o REREh ok P PR 1 BR Atk B, EnjoEhe prove
sahflat esckephosphat es,inadelcattesalontr ak essedand atlesygitudinal
tartrates, nesyl ates, ,maleates, fumarates, succinat

AT Ehe PHEG, 17| FHOWIBPE T orBbund Toent&F he a the through-
guat er nary anmmoni um group accept abl e counteri ons nmay

be, for exanple, chlorides, brom des, sulfates,

nmet hanesul f onat es, benzenesul f onat es,

tol uenesul fonates (tosyl ates), phosphates, acetates,
citrates, lactates, tartrates, nesylates, nul eates,

o .y .
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(e.g. -SOCCH3) , al kylsulfonyl (e.g. -SQ2CH3),
al kylthio (e.g. -SCH 3), -NH2, am noal kyl (e.g

WO @H2MHBY7 , arylal kyl (e.g. - CH2Ph or - CH2- CHZP@HEEB2006/002965

cyano, dialkylamno (e.g. -N(CH3)2), halo, hal oal koxy

(e.g. -OCF3 or -QOCHF2) , haloalkyl (e.g. -CF3) , alkyl

(e.g. - CHO or -CHCH) o, -€6H -CHO and - NQ2.

Compounds of the invention nay exist in one or nore

geaER I beakidepti cal .fianant conBlie, Héaséeneofes i cwandfluid
tautomeric forns, including but not |imted to cisand

R RAGST nBRAE-Thpkd Zbednes, SRostantandlfesketaingd in the

k:%%n ultaftﬂ/ enel -f Ry B Al ess otherwi se stated a

referenceto a par aIar conmpound includes all such

isomeric fornms, i ncI ud| ng racem c and ot her m xtures
re a riate sgch i somers can

f
SRhr BrEd ront-CREPERRxt (PELSty® | Mt SO AT G OF the

aapdiat | IF Ofrddnavn feRithodss (& d.inshomedogr aphi c
techni ques and recrystallisation techni ques). Were

appropriate such isoners may be prepared by the

of 0 0 dslr(@ t3 :
200 SRR RISRLAh O AL KRl PP DR% e mpectioe o
arar itdhrsee wemal naiutonssefregaa)upﬁrrm;dmrarﬂj Rﬁlllﬁl now be

conbi n, n is d-C 6-al dro and
Oﬁemﬁzﬁ@ Vb RYarEsty. g D ERERGeIE o ehe

,dr¥w1 QD QRecror- - Z- O -R7; and R3
|salone pair, C-alkyl in which case the

nitrogen atomto V\,hi ch it is attached is a quaternary
ena car sid e char n [ i ONcs

g I St o e R o R SR e nal, GO0, O 14 siree

tdm;ocan&raitaoﬁedth@r merdwedrer ocyoveatkyh riimg, amd REmated

is alone pair (ie the substituent R2 is absent) or a

FBUFLOR7, -Z-Y-R 7, -Z-NR 9RL0, -Z- CO- NRORILO |,

-Z-NRO-C(OOR7 or -Z-C(O-R7. In this case, of

course, when R2 is other than a |one pair, the

rﬁltqllig%nz at Bnit 6 Chgmelt Lict dre sartsectiddniag aVJeﬁjfat efnhphy first

%& an ogetq%%ér efgvl ﬁ&ﬁgt%‘?{ r%g%%g]t %Ahr}?%ﬁé{i hégéf{lon’

attached may forma nonocyclic ring of from3 to 7
ring atonB in which the hetero-atons are nitroge

B s’ oFss&crﬁqlP?f&%t%cFﬁaésaiéFFaPﬂ? view ©f a second
RIRSd dhdiWl . BEpPeraz nyéfeé\lséyb%hwa@;@oal perazi Yl unmated
such as nethylplpera2|nyl and pyrrolidinyl rings. In
aoredi tisatiioon (H ) Rl and R2 together with the nitrogen
to which they are attached form a heterocycl oal kyl
ring, said ring being substituted by a group -Y-R 7,
-Iﬁg}ﬁﬁ% 74 tL-NROREMatic Zcﬁ&ﬂ%@&iﬁonalZvﬁ.\E@ 6630):@eR§econd
or -Z-C(O-R7 and R3 is a |ope (i
sed%%ﬁci NReHt RB F&eapy&iont o+n’t?1€t36°%l I%{H aes‘B%E?%\l pgsition,
Metdvdin lthPasdd ce i Rl @b Rrd@gether with the
nitrogen to which they are attached may forma
rmnocycllc ring of from3 to 7 ring atons, in which

ehet o-atons_are nitroge s. of . such_rings
r%ﬁuraee LA Ryem ?Jp%r?’g?%fllse%{%%? %.IﬁlFW ot thd>second
N:m&zﬂménﬂ esit ptiper gzé syht sushedsi ot Dyl ﬁhﬁefnatéﬁybosition,
and pyrrolidinyl rings O course, when R3 is other
TS e RATitiore 9 t59YBHe%t omto which it is
attached is a quaternary nitrogen and carries a
positive charge.. \Were a group - R7, or -Y-R 7,
-Z-Y-R 7, or a group -Z-NR 9R10; or a group
-Z- CONROR10; or a group -Z-NR9-C(O O R7 or a group
-Z-C2-R7; is present in R2, or the ring formed by R1,
R2 and the nitrogen to which they are attached: Z may
be, for exanple -(CH 2)i-8- the latter being
optionally substituted on up to three carbons in the
chain by nmethyl;Y is a bond or -O; R7 may be
CrCe al kyI such ‘as net hyI et hyl, n- or isopropyl,

o N a



the -(CrCe-alkyl)- part is -CH 2- or -CH 2CH2-; R9 and
R10 may be i ndependently sel ected from hydrogen; Cr

w@oalkwl7 such asmet hyl, ethyl or n- or i sopropyl/GBoG06/002965
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any of those optionally substituted aryl,. arylfused-

het erocycl oal kyl heteroaryl or aryl (Cr C8-al kyl) -

groups specifically nentioned pn the discussion of R7

above; or R9 and R10 together with the nitrogen atom

t G h th e f.or Lgr g clic

kT A R S i el e

o&h&@ﬁaﬁemtcanﬁathen@r@sbuttHﬁﬁmﬂﬁﬁkﬂgennOE agen position,
L om such as azetldlnyl pi peri di nyl, piperazinyl,

St (8 POISTLA riyd %ﬁ§§¥ met hyl pi per azi nyl ,
pyrrolldlnyl mor phol i nyl, and thi omorpholinyl. In one
preferred enbodlnent of the i nvention, in the group

NRQPRERﬂ R ks wevhydLor eianth $mb¢@lm€nNRogRMhanpresent
fiLpe cus, ed above, .Y is

-Egﬁg %ZJQFSQQ g?%%ﬁg%t%) Héﬁ%hedogfﬂ%léngéie coupling
r adinbelr |imkangitdee widw oged anderRIRIOo@H1i YR hehPer in a
chai n of up to 16, for, exanple up to 10, carbon atons,
af§hrga |§Cw€Fﬁfﬁ secHiraalt Féd Wit rogen i s quat er ni sed
and carries a positive charge. In these cases, R7 is
preferably a cyclic |ipophilic group such as phenyl
béhﬂvﬁe & hadrabeskehat ¢ orOpheﬁ§beuhyblawdeR9cﬂhdﬂua forth

r defdn a scussed ahove.. In_ano
p e ggﬁegﬁgnbgé ﬁ%%tng% g |n?§ﬁﬁ”'ﬁl R ?hgwﬁ¥%iuPOSltlon'
- NRetR2R3,t hie2 méle ORI @rmemye R Ysagodefshaash and a cross-
di sc ssed abqv Yis abond or -O, and -Z- is a
stF4i éﬁ?a&rp PQﬁched al kyl ene radical linking the
nitrogen and -NROR10 or -YR 7 by a chain of up to 16,
for exanple up to 10, carbon atons, and Rl and R3
t Sgetrer dwilsh at ﬁ@hlwrtartogle@lta@ whieoh afhey fartlatdrdodeinent of

f I f 4-8 f bl
D RS S L bate bl B o

nitrogen or oxygen atom such as azetidinyl,

piperidinyl, piperazinyl, N-substituted piperaz

sggﬁu5§ &étﬁ?|ﬁl§€p§ﬂ%§ﬂc C&?ﬁﬁcﬁ%ﬁﬁ%ﬂnahﬂﬂ%ﬁWNQﬁ%ﬂhe fifth
OEmbBLOARARNGK! RYL 'r@gem%olhk}@ht'igﬁ Q'l%&l%g%nA' %f Figure 9.
quat erni sed and carries a positive charge

cases, R7 is preferably a cyclic |Ip0phI|IC group such

as.. pheny benzy di hydr obenzof ur yl henyl et h

o3850y BEEopditobenastuyl or AOMLE i oo
cempounglenef dhi smebpdierBAt, fHvandi &3 togaieniwet ha-n of
the nitrogen to which they are attached formwa

pEpEEFEBI AyVheR pyr e8I LBiSyRLr PA§LNThEOgLsdpS -F |, Ff

and Ff R4 and R5 may be i ndependently selected from

any of those aryl, aryl-fusedheterocycloal kyl,

aFyUuraséa ¢ycboabh¢mathetemoasybec€ﬁ6nalaw&ﬂw dff the fifth

c 0 roup pecifically, nentloned in the

d¥%% %ﬂt j% %gﬁovgreﬁﬁnkayub SIGPN g AP Hgéhne A-A of
atpgnré19Cﬁh@hkyh sughtas pekhyloAr ethyl Cr

C6- al koxy such as net hoxy or et hoxy, hydroxy Cr

C6- aIkyI such as hydroxymethyl, nitrile, or a group

C§§E§ r £a 3 ndependent al k

such as \rygfhs Sr %Fﬁg ‘}lZeF'J agﬁy ro%fe)ﬁ{%t (?rIﬁ%OFSI éﬁ:ﬂ?f the
preé¢senedinsethionase aheaee®6positObh.Preferred

conmbi nations of R4 and R5, especially when R6 is -CH,

i ncl ude those wherein (i) each of R4 and R5 is

optheral by subsiitubed viRROCYE! g h%&%“%“éﬁ?éﬁlé Df ?f the
ring atons such as pyridyl, oxazo |azo ?
amﬁe%%®%c¢@V$Wt%ﬁmeh9Iasmc@ QOQplhdepgs;tion) each of

R4 and R5 is optionally substituted phenyl; (iii) one

of R4 and R5 is optionally substituted phenyl and the

other is cycloal kyl such as cycl opropyl, cycl obutyl,

or especially cyclopentyl or cyclohexyl; and (iv) one

of R4 and R5 |s optlonally substltuted nDnocycllc

1 . Y ey s



consi sts of those of formula (1C) wherein Ais -O or
-S-; mis 1 or 2; ring Bis a pyrrolidiniumor

w@er@eni®rni umring; R4 is phenyl, thienyl, cycP@pPeBRook/002965
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or cycl ohexyl; R5 is phenyl; thienyl, cyclopentyl or

cycl ohexyl; R9 and R10 are independently a hydrogen

atom or optionally substituteg CC 6-al kyl or aryl,

such as optionally substituted phenyl; s is 1, 2, 3,

4, 5, 6 or 7and t is 0, 1, 2, 3, 4, 5 6 or 7

provided that s+t is not greater than 16; Y is a bond
OFigQxe alfd Xsi&aaqﬂuﬂSHﬁHﬂﬁﬂdndﬂysadeepWﬁ®Wecﬂhiehe sixth

n_conpounds (I and is.currently preferred . .
tﬁ%{’ogﬁﬁﬁng P& EA%? 8;5?%8?? IIli}VEBE%PPt &Pe&?lhﬁh ied position.
wherei n optional substituents are selected from
al koxy, hal oespecially fluoro or chloro, CC 3-al kyl,
aFiB8rer G 8- a6yla AMqFS-Eedtidralkybidandview Gf )the sixth
p t erocy I I em_wh [ 1€

g?@%%&%%ﬁoacgg %%@hgﬁkQQEEﬁDnéée%pEY%ie?%%0§§§l J]coupled
rpogivfob.or 6 ring atonms, such as
di hydr obenzof uranyl. In each of subcl asses (1A, (1B)
and (1C, s+t may be, for exanple 1, 2, 3, 4, 5, 6, or
7F§2Qr€a)"l?ar Hge ir%&%i%ﬁ&%@' B?Hbon\%@rﬁ to@ng Seventh
such as where t is 0, 1, 4, 5 or 6 and s is
cemBodimest 6ogr 7then e@ﬁpenhdsuﬂwenuynn(lﬁg an unmated
cgggegggx preferred conbination of t, Y and s is where

and Yis -O. A further currently
preferred conblnation is where Y is a bond and s+t is

2,.3 or %@ In conmpounds (1C), a currently preferred
cbhBPRat ildn o1 2, OO 229t el eSYAR s VA Sondit afifies teventh

| SmBodPmht 10n btnee&Lereagg5§9tebﬁd that certain
conbi nations of R4 can give rise to optica
enanti omers. In such cases, both enantionmers of the
[ 0 g r Iy, exhihit ff|n|t 4&t t.he M3
rg%ga%é ﬂ9 o% ﬁ%%ne éﬁ%ﬁiréﬁ%H ?s dGendryi |§f the seventh
pembedtmdnbnlﬁratﬁatadoﬁopmteaﬁy at the M3 receptor
and/or selectivity against the M2 receptor. In sone
enbodi nents of the invention, the absolute
skegepehem StEY of dhe Jelent %%1en§ﬂ&éomgfnrso%n0$@ eighth
For “exanple, in one preferred enbodi nent
ptrebgiigentp; oR5 ittha cyckebekryl iovenydlospentyl gnoupnmated
OSlta hydr oxyl group; and the carbon atomto which
they are attached has the R absol ute configuration as
di ctated by Cahn-1ngol d-Prel og rul es. Exanpl es of
conpounds of the invention include those of the
Exadpfes Zlertf n2 PPE@%?r%@CEJﬁﬁiundﬁi%ﬁ Yhewi mfenthen eighth
[
[%@%ﬁgg?%ﬁg-ﬁ?p%eny ?%yf%lgﬁazol 5-yl nmet hyl ] -di neth
- (3- phenoxy- propyl)- amoni um salts

i A e L ot

[@f ({1 - Sy ohexyhvey i oxyi RheRyhniBt 8y pooxazeh-5-yl m
et hyl ] -di nmet hyl - phenet hyl ammoni um sal ts

[2-((R) - Cyclohexyl hydr oxy- phenyl - met hyl ) - oxazol - 5-yl m
43 nyl) ¢

S TR T oREey T oRs BE B TRRENSE, FER o o sbotiment
SHyImemayiimQQBQZPGSdthgmrobenzofuran-
5-yl)-ethyl]-dinmethyl-ammoni umsalts
[ 2- ((R) -cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m
eifjlf?‘rhﬂe dp yref oiyh - 6 6dEeE gl RY b §1 e ¥EMBHRBY Ik n@MMRRIHHR: ment
salts
[0 (oyea bR 9s 1 Bi@r oxy- phenyl - net hyl ) - oxazol - 5- yl net h
yl]-di met hyl - (3- phenoxypropyl )- amoni um sal ts
1-[2- (Cycl ohexyl - hydr oxy- phenyl - et hyl ) - oxazol - 5-yl net
]1-1-(3-phenoxy-propyl)- pyrrolidiniumsalts

(R) - Cycl ohexyl - hydr oxy- phenyl - net hyl ) - oxazol - 5-yl m
l]- drnethyl (4 phenoxybutyl) annnniunrsalts

o r o~ I f =\ o T D

hy
[ 2-(
ethy



amoni um sal ts
[ 2- (Hydr oxydi phenyl net hyl ) t hi azol - 5-yl net hyl ] di net hyl -

W@ 3eoplersoxypr opyl ) ammoni um sal ts PCT/GB2006/002965
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(3-Benzyl oxypropyl)-[2-((R) -cycl ohexyl - hydr oxy- phenyl -
met hyl ) - oxazol - 5-yl net hyl ] - di met hyl - anmoni um sal ts
[ 2- (4- Chl oro-benzyl oxy) -ethyl ]Jg[ 2-((R)-cycl ohexyl - hydr
oxy- phenyl - et hyl ) - oxazol -
yl met hyl ] -di met hyl -ammoni um salts As referred to in
t he Background to the Invention section above,
chhpovadgsSai tils duakchBmaetepiabsarisagaiiostalangide view of a
b2- adr enor ecept or agoni st activity are known, and
t FeRE e ffmifd %%Ib?raﬂ%r}h& sBES&SRft h1RVGRTYRl in a mated
$gggyttangonpounds Is a recogni sed formof treatnent.
e known strategy for the provision of conpounds wth
such dual activity nechanisns is sinple coval ent
l onpo ec ok - ant agoni st
a%?%@?%y %% 5gc%ﬁp§u%dvﬁ% Ei 8g%e%oreceptor
agoni st activity. Such covalent conjugates of an M

recept or _agoni st compound (1) as defined and di scussed
abbyRrand®a b3- adFERGHaLASt Gros§oRrstignsd sdcw paew of the
Ofcihe LANGALhORL EAY aBX@PheteaUsbsdabyactivity

conj ugat es i ncl ude conpounds of formula (1), as

deflned and di scussed above, nodified by replacenent

0 roup_by a.-Ls B 9L o whereipn L is a |inker
r%ﬁ R%%% &5i anachdi &t h8V|EbgB§eagggnoreceptor

agon|st activity. Structurally such dual activity

conj ugates may be represented as in fornmula (111)
WheveT R RT, 1R3,2 RAChRBATRE 4AQSRESECE1883defI ARl ¥haw of an
discyssed ahawfiiede etc' Ohd O ee%ﬁgn%&éa dp nth& an un-
invention, L is a divalent |inker i cal Bis a
i eey maﬂlthbZ adr enor eceptor agoni st activity,
such as the b2-agoni st pharnmacophor referred to above
in the Background to the Invention section. Such
cohporadss (k) f Wdnanaiinercespecdeidhel pse8eNtriew of the
i nvention. An exanple of such a conpound is that of
BBt et NoemEedhBeBE nin TReNprEsBAE S NReAE LA s al so
concerned wth pharmaceutical fornulations conpri sing,
as an active ingredient, a conpound of the invention.
herreofpoinds neohdye twenbs mesk vi ¢ dt compbuside of7iehi ©f the
i nventi on fog t he géeventlontagd treﬁtnent of
i Bt TSP ory A SBE8Es Br 2t HREFUnBOSThi® Mt he present
invention is also concerned with pharnmaceutica
conpositions for preventing and treating
respiFat o yleraceldrsetadrsisnckiiay efir eniterelfth embodiment
OPELonethyealiino; dlseasen chronl 6, breochi bhss  ashnme.

ronic esplratory 0 struc i on nonar rosis,
pul nonary enphysema, and allergic rhinitis conprising

t her ape tlcally ef fective anmount _of nd o

R BB e DR O i Pk sl oboiligeh, of the
C@f@ger@@mwé@t&lw bemeﬁbw@@lmghaeeeﬁewdsmi td?ﬂnﬁ)rlses
invention for the prevention and treatnment of
il anfRUBAY NG Jeemlesr oﬂOtzheanclméema\beomu@%nq heember 103

'M&ntﬂt{%@e’ ng %gdessn Coﬂgcgffi‘éigg F%gg dOft ether,

i nvention as hérel nbefore cribéd ne or

antgured | Anamd o2y rebpoathodiat orn ﬁhlitshleﬁlbaﬂi]lm%nt there is
deconﬁgitant or, anti-tussive agents, .said agents of

theCPRREAPPoR* et & nbERBr OBEAERABBE Lafd iSaj #-Ong Which the
G4 Natd i afggentnfen@@rst hog | st hen SaMEeQr idd ert%t female
phar maceut’i cal ositions, adm nistered separately

oroup it g aﬁlé@lb§lry & eter ded iventd nabhdns twoildw Rhved flow)
two or three different pharmaceutical conpositions.
Suitabl e therapeutic agents for a conbination therapy

wi th conmpounds of the invention include: One or nore

ot her bronchodil ators such as PDE3 inhibitors; Methyl
xanthlnes such ‘as theophylllne Cther nuscarlnlc

e e -, oy e o '



A | eukotriene nodul ator, for exanpl e nontel ukast,
zafirlukast or pranlukast; protease inhibitors, such

w@goo7ikiiehl t ors of matrix netal | oprot ease for er@ENBB2006/002965

10

15

20

25

30

MWP12 and TACE i nhibitors such as mari nastat, DPC 333,
GW 3333; Human neutrophil el astase inhibitors, such as
sivel estat and those descri bedoi n WO04/ 043942,

W005/ 021509, WO05/ 021512, W05/ 026123, W05/ 026124,

/02 : 4/024,704;, 0 4/ 020
WEDs/ Ga0573. 00/ 02563 Voob] Or2uea Webs) Dsaedes > ™ B
Phiolsphiodi @st angse-¢ OPDEMYutnBDbitors, for exanple
roflum |l ast, arofylline, cilonmlast, ONO 6126 or
| G- 485; Phosphodi esterase-7 inhibitors; An antitussive
ageat masuchc@sp LA hemderdexis ampephads K NBe6ximal region
i nhi bitors, particularly P38 MAPKi nase inhibitors;
PP andt gosiistterl | 7B ¢mhibi £Bes form & s epBPl@l 106.  The
Ly L Nt Lannat t I (=3
T Rt 0T o en: ¥ dBHa R6 Tacomr an adbni oY HRESGET red,
i wihi O t es, dor aedianpteiaot dedNFwithoctlp@alcoupling axis A.
ti bodi.es, such,as Rem cade_and CDP-870 and TNF
red8ptiar S mmgm%umeﬁlbﬁa bt BRST s GOHPAS Sothr 81 CIASA AT LY
agPni 8d 81 AT tas JRPSSHHRSCL 09 d whd EP1IN H52264s8h8ight axis
EP1241 176; A2b antagoni sts such as those described in
VIER®D 2/ U 29 inbiATEt ors téf ERenpkifae ragéptof and extends

f ' , for I ni , :

R B T BT g R oy gpture.  said

SBr 8822350 o 5B- 666983:s16B8- a265680anEBa2250@2nstant diameter.
-1(.9-76), RS-504393, M.N- 1202, | NCB-3284; ounds _,

W h RS hRLAEEY HeE aEhE oN EOR LB gs (aaorGl r LShior S, LRy first

exgeptera P&P2 (PRl enrGRIhRborer aothrampoxare Aapted to

ant agoni st eg ramatrobant; Conpounds which nodul ate

TRAMBYNTERt ¢ unétho® Forstexbhple, PPPARIggOMIGE sshown) . The

I uki e r ta ' . h ' X

P e Euib g ORI (B TORRLALA-08E] P8 SRE B oo

redocteteremhi bi t base(sfathasprober exanpl e

rosuvastatin, nevastatin, lovastatin, sinvastatin,

pravastatin and fluvastatin; Micus regul ators such as

| NS 3 flile @o%fﬂfi‘ﬁf" mefloReNaded, £9rO08r tAIORI@S ., & stop

DNK- 333, WMBI-1956, gefitinib; Antiinfective agents

(eerlp®F ol 1@, owhashi wixtsinds a@ipuanst i Bl epypsivrdgsegion 104.

[ udj tlmat o,. apti-histam nes, JThe )

ﬁ@%%h?hgg%i%%%P%?hei?prgga%n sg%8ﬁgazct$%%€§ent face 112,

i g ech retnt s1 Ty ale tias | ¢dnandow |IHetdepandthipopdde and the

effective dose of each ingredient. Cenerally, an

I oFECDf each will be used. Any suitable

route of adm nistration may be enpl oyed for providing

a manmal , especially a human, wth an effective dosage

ofhey tbirpoghdbefret Nl Pr éserdefimesht bpn siidewaidrsapéld i c which

u e acti.ve .caonpound be, adm ni stered. b .

SR et Gl Sor oa FYET s GB P siras Sd apratLoient to

roltlest fid adieni $birakisone a& et &NOWY t preleseeskbkl ethd n f1uid

the art, and include oral, intravenous, rectal, , .

P ek Bf, ThesueR-bogeul ars nidal, bsudieire gnddescribed, in

n . Rgni f [ -
e e
ofhtonsss var ythiependiemg ldpoin athenges@iof actforshe frontal

including the activity_of,the specific,conpound that .
igsk‘ﬁtsr%e,gth a%%e,i%%dyaﬁé?‘agi S]Pet Feaéﬁgggﬂ h&4fth bending
afsh-sex, of the patient, tine of admnistration, the

route of adm nistration, the rate of excretion, the

use of any other drugs, and the severity of the

di sease undergoing treatnment. In general, the daily

dose range for inhalation will lie within the range of
fromabout 0.1 ng to about 10 ng per kg body wei ght of

a human, preferably 0.1 ng to about 0.5 ng per kg, and

nore preferably 0.1 ng to 50ng per kg, in single or



and may al so contain a pharnmaceutically acceptable

carrier and optionally other therapeutic ingredients.
wab@7oemwm " phar maceutical ly acceptabl e salts" PEF/6B2006002965

salts prepared from pharmaceutically acceptabl e

non-t oxi ¢ bases or acids including inorganic bases or

aci ds and organi c bases or achds, and salts of

guat er nary anmmoni um conpounds wi th pharmaceutically

acc ab ou Lons. E el Lywery knhal at | :

fRL able, ¢ ggﬁﬁéiﬁg plrngi%éeg ;6?n tfﬁgct:h%rrm ﬁém‘iﬂ‘lses an

the active conpo rab

m cepparhat| eanniihey saylhegptepsgr @ds5bylaseartioetheoffree end

techni ques, including spraydrying, freeze-drying and, . ,

n1c?6n?§stpaﬁgesy T oo 1&i0% thr bgiﬁﬁaﬁ%HfWFﬁ@ln an
| NVERLH OBy MByr S8y P CRATIRE a8xBeaHSPeNSE OnfOFe el AVEYY about
froma nebuliser or as an aerosol in a liquid

5 propeel antsifler ofxdms exdre useThe axpeessirddemeter of the
r““Ségfgggi&fé$gl§;g&ggggk @ﬁ&@?%Fg?é}ﬁ%&ﬁf@gﬁagﬁéter of

use i n wn to thé s erson,

I ncthdepebbel,0 dHEM 134aer HEAaZ22 EhHGG Pohd CELAG2knsures a

and HFA-152 (C2HAF2) and isobutane. In a preferred ,

enbd@f etibeBf tRRePFRYENt FoRPSELEEAPOSO SRR e coupling

I nvgakbop 1683in dry powder form for delivery using a

dry powder inhaler (DPl). Many types of DPl are known.
10 Mcroparticles for delivery by adm nistration may be

fornmul ated with excipients that aid delivery and

rel 1 F [ ot nul_af | .

R PR, (G afEEEPLEL AR IR | S P ied in the

pardbel esosbay addatkow toomtthdiBPhli ahd.t he | ung.

Suitable carrier particles are known, and include

| actose particles; they may have a mass nedi an

aerodynam c di aneter of greater than 90 mm In the

cas%h%fméﬁeaép@§éﬂpﬁh§%%ﬁh%ﬁrﬁﬂ%ﬂ@%n?a%ﬁléﬁgﬁﬁl@Yi§ﬁy well-

15 Compoypd OfahNgakRueRhEoNm24ntl,/ ¢8RI SE&hnkad tRidbting
NF Liq. Cone. 1.2 ng /

cani ster

Tr i shtbiofhaofonmet hahéockF 4A028rpativaniyst éit is preferable

D chl di f. | t F 12..15 / ister.T .
D Bl OhiLt U e by N 12,100 ot SLEE ThE i or

on the ppbalerisysiemitseskobd asthéi@dnt oahhe eaelliiBng the

conpounds, the admnistration fornms may additionally ,
contaFpugkchprent sTheugRdasany 6he@x§ﬁp¥>@ptpﬁ@p@ha§nt®e axis
(e. 1O i e e e

20 sur%gcgﬁgcggegﬁgﬁgsfgﬁﬁggfgeggﬁégfgggsﬁgé?gé%Fi%grgﬁe angle
presepghvireeshef thvoughgboréi Lsemscliengd.|l act ose in
the case of powder inhalers) or, if appropriate,
further active conpounds. For the purposes of
i nhal ation, a |arge nunber of systens are avail able

W thhahifihadey 06611 0hgopidnBER PADBI Ch@nst Z&€e£aR bBody that

gener ated and adm ni stered, using an inhal ation

t echRFY@Shhi h FRrapphoperat eldbr tHe-Patikht of n the same
25 additiophip td*l%n&é%%rofaé‘d%%ort%&f\@?—%&e eXBandsf Skhe male

and pear-shaped containers (e.qg. ulator(r),

Vol coeppl g ) membad a0Eemahicadevictes &RLLt I Afpea Hhufderh-bore

A I t I N .
oo F7LLr a0 FRer Aekbbe 07 BoRdBP TPARAPERE A b s T LarLy
t ecoyil Calir 54Ut hBASsBreighal | aRheopendenBl sklaber (04, of the
Rot adi sk(r), Turbohaler(r) or the 1nhalers for exanple

as Hemele beguphingogenzen | 1AZdi tihdsdl |nclkedpdunds agferture
the_ in ti _ elqiver [ - cha . :
30 dev?%egﬁ?hﬁgggﬁgﬁwpﬁégf&#Mdeﬁﬁ%é$%£%¢é%oﬁgi%gﬁﬁgﬁlcate with
agemt sechecdhoflbund Spsthes s(ildie sbopainds Dhet hexis of the
i nventio the present inventjon can be_prepared
wocrkeg To2ing BrERGateal BF thnbnforeBRiNGoeHaRed . The
and exanpl es, using appropriate materials, and are
further exenplified by the follow ng specific
exanpl es. Moreover, by utilising the procedures
described with the disclosure contained herein, one of

o g, o o o



be perforned in a range of solvents, preferably DV,
chloroformor acetonitrile at a tenperature from 00C

wo eoovhereref | ux tenperature of the sol vent. | n BCEGBR08/002965
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manner, conpounds of formula (l-e), (l-g), (l-i),
(I-k) and (I-n) may be prepared from conpounds of

formula (1-d), (I-f), (I-h), @b-j) and (I-m

respectively. It will be apparent that some conpounds
can [ I at
CanSORLEl 127 SLES S15RLEE BAUAULSSRULSE Mg prone of e

pr epatatmemb&PLT0Rechni ques using conditions know to
those skilled in the art and exenplified bel ow
Conpounds of general formula (l-a) may be prepared

WER GOEBRBOIS CTGEHERS o GFORASH (306F) LhRBNERRRIE U0 £0

VWhgr &ha B@c@nQZBb a'b?ns@%s@@f 'aQ'%@ntﬂorth@A' in‘l%q.cﬁ > ditcumference
general formula (1) d Mrepresents a netal

colinttéei arrelreth, a@duacentl\/gBr iThe opeadtigen myanakielternal

p [ ot i iC | vent such as-.THE ar,

ar Ryt oPRefThe hEpdndeter T eParures SSher s iy 128 is

betxeed -wiBHG arth t Banuebkuxgtesper adrur ehef theide of the

sol vent. Conpounds of general formula (XXI1) are well

kRSWRSF n1ERe arteard @ alefiane i PhbFReoFeadfnge ring is

PLEPAT BHLRY thROWRM, HIBLNAS; ; Lrpounds @Iflegﬁgféabf the socket

formula (11) can be prepared from conpounds of general

f onedul Bhetl | wheby theaqiiae iidh b ansestefl fiotwulthe socket

( I); RcRdNH XXIII \/\,h n Rc _and Rdare as

di%(ﬁ’nedtl?or R4 a EIZ?aI SPSHAGFa (1) SCfe With the

re@pim@ﬁl¢§1peﬁt@fngdrfac@ bangeeOprspkyents,

preferably THF/ DCM at a range of tenperatures,

preferably between 0 and 100C. Conpounds of general

f’?lrlém!eﬁd(l%hlel)lZ%r eaeld  know écgrégg a Er@P? eCaRLe yhereby

prepared by known nethods, or ar comTe cia

at/]ael a@lce:ke@on'p@andsumf fummyirac(altluom canibg prbhnar eGmbient

from com era or

BT ORaH S uPEo BRARGD ReCagemeL Suthiblthe hemper 103.

N- br onmosucci nimde in the presence of a radical

initiator such as Al BN or benzog per oxi de. The

r'eaRt tbaoegh-berearkdedestenda Seitiasine Wt veres esdckegion

ago £C Aq .Qﬁé?@ggeoﬁjbe%e{:ﬁ%u{%%cuﬁ ﬁf%lh%qlai wall of the

bet ween anbi ent tenperature an e re ['ux tenperature

ofotket sdlaent . Iﬂna‘poamdstmfefdﬁrm as(ll/c))ca’aedbéoetween the
ared. from conpoun ener for a.(V):, b

LRSI WA Tt O Cith L<hRyrdo ot £1hgPg Snd of cthe

ssbPlae | ¢ aci d, met hanesul fonic or

trifluoronethansulfonic acid in a range of solvents

such as THF, DCM water, and preferably 1, 4-di oxan at

art an f e prefe : [

B e R el B

Ad:ymmrﬂtlwﬁlyrodnmblm:dsemtferfdx nitem( k¥p Gadypeof the female

ed fromconp eneral formnula by ,
p%ﬂ"F) rﬁﬁnm%egggy(ﬁr}iagﬁoﬁ%sﬁ%@%%a?ﬁ&&?@ﬁw with the
cel Ad gt 1568 as1bi s(gh bepaybideneaget,ang)pal I@@II UliiRwalls
the presence of a ligand such as triphenyl phosph | ne
ahi! adeddaesuthe a§h§@dllg@mbto@et buffbri deidewal kol Vgt are of
S T, rom np re to the reflu
t%%%ser tuir_ge:li(ﬁg thlieﬁﬁf%%/@ntet St i vél conp)éfd‘cr%d:sle&t to
fwﬁwh&faddViheaﬁdrﬁqy%ﬁkﬁfﬁbdrb91@Q@B@Wﬂ&idﬁ tpemih&ernal
(XVl):. according to the nethod described in J. Chem
Sotitd948, 1960. Conpounds of general fornula (XVI)
are known in the art and can be prepared by known
met hods such as those described in Tetrahedron 2002,
58(14), 2813. Alternatively conpounds of fornmula (IV)
can be prepared from conpounds of forrmula(XVil):
according to the nethod described in J. Og. Chem,
1938 2 319 Con'pounds of general forrrula (XVII) are

o g, o o o



from conpounds of forrmula (XVI1). Conpounds of genera
formula (XI X) can be prepared by known nethods such as

W b@geiescri bed i n GB2214180. Alternativel y ceapoBaws/ 002965
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of formula (VII1) may be prepared from conpounds of

formula (XX): using nethods described above for the

preparation of conpounds of fagnula (IV) from

compounds of fornula (V). Conmpounds of general formula

( r regd f,for ) .

ugﬁ%g%he ho%g g%nliﬁéfabogng qﬁﬁ? reﬁg#g |éﬁ¥%f during

casppundg iof ther muad I(sV) éf@n1@ﬁﬁp@ﬂﬂﬂ$cmént0rmwu@kness to
Al ternativel ounds of formula (

(M),

pWéﬁg?Eana.FBst|yr¥Fé R fl$oPﬁﬁFécP$PF)t herein
qaégsfnbéatk%%dngwﬁbﬁ@%éaebxlﬁgb%wté%f%hgﬁ%éﬁa%xe socket
am ne as descri bed above. Alternatively conpounds of

f erduthroughyboner epnlepRecRaAnpdea eécondargoanension.

(i.e. one of Rc or Rd is a hydrogen atom) nay be

prepared from conpounds of formula (la) wherein -NRR d

i B pailHoZ gmalip Byamedudtileyablybakidorhwiolyhaholes 36 are
sui tably substltuted al dehyde. The reaction is carried
OBFOVHAFRelpr EBEnKWR1AF RTr EBGCPRGREGeREISGER tad S ddiumistal
cyagobor ohydri de or sodi um borohydride, preferably
sodiumtriacet oxyborohydride in a range of organic

sol vents, preferably dichl oroethane. Cbnpounds of

of THmAs i) By AR SFFORC: TRGuE vESRF Ry PRE oY 27

met hels-Rsowesaanbed cabeyegant tacenr disy éRambpasdat@ting or
nmet hods, wel | -known to_those skilled in the art.

Cbn%%%%ﬁ%l%g ?6Pﬁuﬁabépcg) céﬂtﬁénﬁFéﬁﬁﬁéd fiforhs preferable
ConPQ“EQﬁrQEaQ@”%’h@' ffe‘?r{a"!}g IndrlQr Aok e’@&&'ﬁgr%th A first
reduci ng agent such as li1thium alum nium hydrid
d||§@bUtywhabhnnﬁ|mmdhmﬂadkﬁrmm dHorasgeand anpéMQesoﬁll the
apr so vent such as d| et her, HF

o 51 BB S® by Bryar YganaeAORLI AHEh e b efite Wi ghxis of the
Catabcyl‘éétSU(‘althSaRai\@dorNﬂ Chelrti ncamlsmtsﬁb{:;e aSO|r\b@1ntor tube,
such as EtQAc or EtOH at a_range of tenperatures from

r oottt efpésatdfit@dhed heor &hru %resfj?peﬁa%lf*are gthe hexis of the
sol yentng unds of, 9%%&3' £d Ok afl(ﬂ%é % 'IfEt Parbd at the
prepared from conpounds o genera formu VIl

rea@mgba wi.t h dhsowsseraf pyahi deyi dre sgolinas dmptang well-

Cyahiats TAcRha pPeloReB6Foa naRUERodpnT) Bopasan tRe two

SUCﬂﬂa}_&lSsI et Teaet hybughapbdeNgani ahanra@gﬁa@ﬁlﬁehvent S,
preferably ethanol, at a range of tenperatures,

preferably between anbient tenperature and the refl ux
tenperature of the solvent. Conpounds of forrmula (I-f)

can @éfsrz§pm1flrrm copounds emnd ofemabfe(t:oaplbyg members
r t t su as_trieth il

| EEEhORe  ated GRUP U PO e ELRbRE el (MR prope
ath e iims aciseb vediratgehd asldXdV ﬁtemamosm terper a)ur eihbo the
the reflux tenperature of the solvent. Conpounds _of

fOrPAEtha (£2h) ERAIBE bPéﬁéFéaanaﬁ1@6ﬁ66&ﬁ&sa@PUlar sealing
f | @16l a Je f

o a s RS B oy B FLA LR EpRhe] surface
fof F@elprgbﬁeras ﬁb&ﬁuta pepsanbdeYingeanhdavnmglgrowpaling

such a al Iat syl ate. . The reaction_is
eFTor Ra ey otened STes R ntip Lot Ehaflal * sursace
hyfr iige s@caesoéyeat: syehtasndHrihEOMaRCkackRg 1y both, is
reflux tenperature of the solvent. Conpounds of

gePrEP et e 4 of fud ar%*FlHe’é’éneb@Sb@éﬁm@dméFlFﬁﬁiLééFrpounds
of formula (I-1) using nethods descri bed above for the
preparati on of conmpounds of fornula (I-d) from
conpounds of fornula (l-c). Conpounds of genera
formula (l1-1) can be prepared from conpounds of
formula (XI'V) using nethods described above for the
preparatlon of conpounds of fornula (Ic) from

o Y r o o o o



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

weewmersial |y avail able. (XXIX) (XXVII1I1) ScheneCHGB2006/002965
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Conpounds of Fornmula (XXl X) may be prepared from

conpounds of Fornula (XXVI) by enploying a simlar

sequence of reactions as usedigo prepare conpounds

of Formula (I-b) from conpounds of Formula (VIIIl) in

Sc 1t%%0V§ro§8”H°ém%19 fﬂ(é‘é&@?cﬂxé‘x{'t)o “@ﬁée'ébcﬁ?et 22
an are the sanme may be prepared from conpounds of
Foraipreg (¥oMpliher @xRs A,a et abhiemahkylofgritup §saphmember

t hyl treatment. wi th_an. appr iate .
o GEHONBERLPRE A enFreden SRttt oo Faagbht Coppinates
a sthd abbeesohvent 1aucthias pddi wiodi €idyEth ebigh-bore 108 of
Conmpounds of Fornual (XXVI) wherein Ra and Rb are
d| s's?&ri Ff@rlenmyobglbnapav@é@oerl? ofScoRpeudds Jfmtror geiacidence
y n n tey fneg4 t

r etr}gb ke ¥ Egbbgrrngdel 21 per ?o%nﬁ%gt ﬁgupllng membex

| ntxoaiuc‘d;hmy] @fe mla@de&balbm@ughowhexmsrBspeABi weted above

nonret lic reagents in a W se
A EhFoRahRPECEXRAP B RIPHRLIT | hECPFRR] afiirEeter,
- foid ewaenl &hdijel ¥re Chintls AStuB46t048thdé@5%hekhedefine a
followng non-limting Exanples i1llustrate the
i nvEMeEh. Terriaht Ekperipentage Desas| BLIWE Zeacti ons
were carried out under an atnosphere of nitrogen
unl ess specified otherw se. NVR spectra were obtai ned
Ohd MAUAIDLLY LOOYE, S0, SECLLRUELOL LM L0830, of the
i nverse det ection I'plé Fesonance probe opéerating at
%Mﬁ%& 6r1Qmoaﬂﬁak@mo@@ﬁnEEZDRXB@ﬂbﬁHNXﬁﬁéWﬁﬂﬁ@ whehprobe
5mminverse detectiaon triple resonance TX| probe
olp%ﬁi at?hg BB 460MREtor 20n S (A Ky crfeRt DPIC 3BBe fluid of

SRECT A QPBELE %bﬁlrénﬁkﬁ'ﬂda%rﬁ@%m f489USPCY R 9PEr. As
operating at OMHz. Shifts are given in ppmrelative

tione awcam@thyl smsanéedV\hete phedagcgeu/etbepapcrcferredlbyeallng

colunn ra hy | as SI| ilica
ge]rmfo rgw orat grgphﬁea% d@% 075a (2%% tt} 445OCket

nEstyed@egtl ¥ ekBishki ca el ﬁ@)foaaédannamﬁé edlreCtlon of
pressure of nitrogen up to_ 10 p.s.i accelerated colu

iR i BAOLRSYr em?‘ﬁ?lﬁeq“éyelreéﬁftéﬁﬁt o aphi¢ (Teefehas A small
baefﬂsw@eef ithd egﬁ5§ehe SE:L' S&k L dSIAG AL ESe socket
typically 3 x 6 cmsilica on umniumforl plates

v 1h ae$¢am$ esdewn |hUecatbr0(1Q54bnn$ (24g. oEl ukae female

ol vents and conmerci ﬁ# re ggnts wer e
Rg°8&

60778). All |
g ety © ool iRet s, 155 2EhG 12°Basses

Ced r ghsrtunbi aiowes® puéi Eheduby-bBke, Were obiadnedn only

as the TFA salt unless otherw se stated. Preparative

HPLE chbremt FBAs socketr dhersghpidee eHIemh §a9PtRre2130. It
e 0 h e z

T o ot HTE e G T RORG, ST Bk Gl aperture

Grﬁ@)n’ahegeﬁphy Mg rSpect rossopysiECANSE Sitansthisedarises

ters Pl at f LCT with a

C?fé Jrr?s%eelf?eorbh% C1o1 RRPE ﬁ(ﬁ)én x 3.0 nmm Hi ggi ns

Clipeus with 5 mﬂpartlcle size), elution with A

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

fm migeaci Bl uig adifest - examrienpil, Tivat e o@rn & niva teg-based

s 50088 FH0d :°0NI0 8 HBcedibond pseroly

ELS, Uﬁd@rOOpntssptét t oTNB widrtduik | iaid ¢ délactiorto flow

t 254nm ioni satipn nethod - El ectrospray. .
??Wetysn)twf’c Pt Roas200at sl phid br i Led bt fhrough

%]@&Hﬁ%ﬁ%@f&sew@' uip1 (3 ¥né- ﬁamﬁ FREN¢BRAg% coupling
Luna 3 mmparticle si ze) elution with A: water + O. /p

formc acid; B: acetonitrile + 0.1 % form c acid.

G adi ent : Gradient - Time flowmM/mn YA %8 0.00 2.0
95 5 0.50 2.0 95 5 4.50 2.0 5 95 5.50 2.0 5 95 6.00
20955 Detectlon- VS, ELS UV(100n1 spllt to M5

I T - .



4.50 2.0 5 95 5.50 2.0 5 95 6.00 2.0 95 5 Detection -
M5, ELS, WV (100 m split to MSwith in-line W

waledogot®r) MS i onisation nethod - El ectrosprayPCT/GB2006/002965
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(positive and negative ion) LC-MS nethod 4 Waters ZMND
with a Cl8-reverse-phase colum (30 x 4.6 mmi.d.

Phenonenex Luna with 3 mm partggcle size), elution with
solvent A (water with 0.1%formc acid) and solvent B

Cﬁéaf\ﬂgl{)en%t &b‘lf‘ CHjow ﬁcs}v‘frﬁq{lrpo/d\ % %)“(?oqz’?'gé’ggé%“oo%obetween

2tie 9 wo 4bc5f)e§ Gnﬂ Abe dadde 2thed eQ;St@rrﬁ)@lZdﬂa%t’ér of the

Det ection - 200 L/
TP T LRarais o96obAbIGe dRie B | RBARBHPEaTntnt | socket,

Do 1 sEheeki@sRRAaY:d p@ﬁ&érveoa&@hs%%atﬂa@ p@me into the
LC-MS nethod 5 Watérs M cromass ZQ with a

Gieckever sbephade colaamiludd xn3 themamMigihsSehPpedstween

partic Si el ut wa
:‘l\%ktrl?n g)rgg:edaané ajgg?onlzot%zklelte + BB% \%’%é;ém calacgrg{mlag ]Seallng
Gfmig entls, Gnadi @nt formsnmea f kenl mMbativecA B 0.0k Oand the
100109551500105952 OOé.EOS 5 22.00

1W%)139% $H5LHE 158C8sts BATENGh T fEpsd M oEscaping
MogPtds 1hdB Wddrd NehignecsV drteci 9Exat . 254mme N@nternal
i oni sation nethod - Elect rospr ay (positive ion) LC M

nethole 5 vaeeéisgMmmenelsdS ZQUM ch 0CKS- rreveesk- phaween the

c (1 0 g us..wit

p%?%?%e glgzé)h% el @llagin o ﬁ % B\%ats%lre +Eb]605%/6 Brevents the

atldidBfraseteapudging tobald$o frovam sp@ei dndGa@fli ené socket.

Gradlent - Time flownm/mn %A %8 0.00 1.0 95 5 1.

1 o5 i51ig . GonPug 5 §5°56L66°1. BOBPEES9S. 0BRY. 0“935 %hrough

290005 11@895151%‘%}%0@11%“ an¥BaFlshadd §409nitesPhbit the two

to Mswth in-line UV detector at 254nn) MS ionisation

ne¢dbing Hwees rbshray28positive ion) Abbreviations

used in the experinental section: DCM =

di chl or onet hane DI PEA = di -i sopropyl et hyl am ne DVAP =

drmet pytasunepyri dhee OMA o digmidydd osgual derEs®Aee=on all

ethyl acetate EtOH = ethanol I MsS = industrj al ,
n%@%y#%?%ﬁnébi EEERRERS= Ofethghgtorduit ¢ ooﬁh?e%éﬁgt r&ssure
F@reaﬁ@é e@h‘eo%éﬂdﬁgﬂ:&fceé' fh war gacetd Ccéﬁbglg!j": assembly,
tetrahydrofuran Sat = saturat ed Preparati on of

iwhechedtcates laseenethat énterconnection angle between axis

éa??ﬂi 2% ﬁpﬁ?%dg%gaogﬁéstég%ég%gtﬁggsagagg 8p§1ratlon forces

sohdit £6fp i nghevykakyoxyiHues acifl e Cdemd48MBbhpaRdg3 member
drops of DMF in dry DCM (50m ). The reaction m xture
wed Beldr et hionabin t EiperaParation SoKear 45t kés PFeduct of
S r d S [ r.y
ST (20 TR Lol o st oan) et o gtBy e of the
nﬂ)mblee oie6 praipart@yé amternd@l 2geadlmyolyireand 128 and the

triet Iam ne (4.05qg,,40mmol) was added caut,i ousl
are LRGBS bl 8 Ohnd DT e, A998 AN QaBrYssure ang
a&ﬁ@\/\@ﬂoég %Eﬁhbﬁaﬂogmefaef&ef@{éﬂgﬁrobﬁlI@)Bnat\/\/%ﬁe external
continued for 2.5 hours then water 10m%1vvas added
T%aharw urbingis waShed wilith INIHCI PYO%QD )embatﬂlment the
g n aq r
R OB e R 1o S o) " pBfering and
ss)epyaemuzm fem‘:asdcréhter esinttte fasceriytsdal httedtbr amge or
%Jrrg@ael)%?gﬁtcﬁeOS% rd th%opr %guct sggkgtl | ght é) net force

therefore being a product of the fluid pressure and the

cross sectional area of the annular space between the



LC-MS (Method 3): Rt 2.47 min, mz 188 [ MH].
Internedi ate 2

w@ 200t Teyt - oxazol - 2-yl ) - phenyl - met hanone. (1 V)PCR&B200pI02965
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Met hane sul phonic acid ( 10y, 104mmol) was added drop

wi se to a solution of 2-oxo-

2- phenyl - N- prop- 2-ynyl - acet amnde (I nternedi ate 1)

(2.49, 12.83mmol) in 1, 4-di oxane(20rr1) The resul tant

S o] e t 9 r T [

D et doRRE el (RS ofvent aasdilyafyifil that by

darkanganUQOMStﬂmrtartmﬂrm 44 Wieen DOMyandiwhter about the
DCM f r act svvashe with 1M HC (2

SBEP T Ridr Sbioal Donaee Koby.  hERCBr v, ame Shid fgrce is

wash devred. (Na2804) and the sol vent was renoved to give

the crude product. Purification was achi eved via

col utm chr omat ogr aphy, eluting with 4:1 cycl ohexane:

ethyl acetate. This gave the product as an off white

solid. Yield: 1.0y (41% LCM (Method 3): Rt 2.94

nWhenmmeJ.S&aﬂW]anﬁntmm ateupling members are coupled

RBO Br%ﬁgge%zlﬁ&%'azo %lgt)rephzenéll S el nanong, (159951 those

(Bt By @ﬁ@zodrﬁc);ryéa pheny| <iRihhaseRer(l nt esmegi At nay  be
2) (0.8g, 4.28 N- br onosucci ni m de (0. 9g,

5L 08pHBEY P ueh - s (2o mBehp pm@pnbﬁwntl@? male and
0. N, car et 8m

S T T S s R

coaiedato ardheent coeppengt uwheand &i | tseap@d:atﬁjml force is

filtrate vvas diluted wjth DCM m% and washed with

Wt PVEERER T 58 didRR ogerta BhSRd TRt Whleirl a very

V\@§r€é| e (N2 )2 Nd ddhe srhvenrlomes {emved.sted lead to

Purificati on was achi eved via col um chromat ogr aphy
efamagg aft §he: coopdlioeearemlhiyl Heetrie. CTRI §agév@nd the

L0y BT OANCE 318 YEhboveoLlgxYeel Innd. 90, C1%, LA i

I@d:emmdbeiEg4the breakout force.

(5- Di net hyl am nonet hyl - oxazol - 2-yl ) - phenyl - met hanone.

(11): Ra = Ph, Rc Rd = CH

(5- Brononet hyl - oxazol - 2-yl ) - phenyl - met hanone

(I'ntermediate 3) (0.1 8g, 0.68mvl)was dissolved in a

2M sol ution of dinmethylamne in THF (3m, 6mmol). The

m XH e wesegenccedtat Edepirent 3t étmder%@@@@di@g e witt lpecond
anp r g t

e PR BUAERE 59 FLETRBLORAL ABOLERLOK oRoqobbrasn 205embly
DCI\ZB@:hdcsmpnmaéeda$odieumthydfa)gﬁﬂoaar@mmpl:en@amemb5m P02 and
The aqueous was extracted with DCM and the
con%.lﬂ%al‘é%ﬁ ﬁgphag@%é“a&ﬁ P HREDESOIFSHRAT t F‘ré generally
sol mentademyattd 0.ditte the pﬁmQQHthé‘é%@Dn&r RO of  the
that crystallized on standing. Yield (99%

LC WYW%O@W@MIREHUSZéminlnﬂideSl FI\/H*PXAIHQQ region 204

pre h d by reactjo

Int%ﬁ%§¥e§§ n%%]&nuﬁé alrﬁa%ew\?(%g |t gﬁﬁg&: [ aJtul% bassage

(5- l\fmmybhﬁwnaﬁetahyﬁ)rdb@azbb62 wih)icpheny | apebhgsaneocincident

(1) : = HYield: 2 37 830/qn,LCI\/S

(Néffh% %)COWlbn%aéha Zi 4antRronugh-beye[ K8y which has an

! nta%zil@dé@iz@cﬁdé%(@wb@wtné Cfﬂg&hxlﬁlgégzahd extends between

- vn- phenyl - met hanol = c- Hexyl A

solait fonrs of a()srh‘gthybnoﬂaz:bls@lylenqar@ﬁytheephammel region

(|nte di_,a ) N THF t 00]6:
oaeréﬁt rsgézgr?dwaaspetr%iaﬁ edordr@p\ﬁl%gu &Iel %t gee of the

prab@M soldit ian efxtraiahexdamagnesirdimchl2arg dewhich  is

d| et ether_ (10m, 20mmol). The resulting deep

yela}%]yﬁ%%?%tqjo?ls%@ sthe r%%e%tte@b@$ ofNAbREPL 8O ns

during which tinme a precipitate forned, and then at

roomtenperature for 1.5hours. The reaction nixture

was cooled to QOC again and treated cautiously with

sat. anm)nl um chI or| de sol ut| on (aq) (1om_) The

o o, . N o, ~ " s



Internmedi ate 9(
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w@ Yidyn1iear = Ph. Rb = c- Hexyl A solution of PCT/GB2006/002965
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cycl ohexyl - (5- met hyl - oxazol - 2-yl ) - phenyl - net hanol
(Internediate 6) (3.0g, 11.1 mmol) in

1, 2-di chl oroet hane (22m _) wagtreated with

N- bronmo-succinimde (2.1 6g, 12.2nmol) foll owed by
2,2 -azobis(2-methyl propionitrile) (0.1 8g, 2.1 nmol).
The m xture was heated to 800C for 2.5h and then

al lowed tp coqQl to roomtenperature. Sat. sodiu .
Py AR BORFOER baifat BP0 FRACHT WL A an g At Bhugesoupling
VEr G GIBPAr atregththe U@di¥isdayes wasdwashedrwddle 216, a

brine and the conbi ned aqueous |ayers were extracted

wi thegopMiqne edibi Addorgshian pﬁ'ﬂ;%@mﬁét dfeedureysdd)y The
and nt [ t i.ye : d

S R L e e e
chr omat oge aphypekrutndgleweh 38rf@B%sDENECYelrehexdmegonal to

f ol by 25% Et / Yield: 1.85 489%), L
(N RBG P FEXUE 29 i s iy SR 0 e LAPEGLT connects

pr epRs edpP¥ra adidMilode imMehah ddPmnddt e medpatred’ tWddrds the
Intermedi ate 10 (S-Brononet hyl - oxazol -

-vDlevyer opehfgFephenyl -nethanol. (VIl1): Ra = Ph, Rb =

c- Pentyl Yield: 10.7g (83% LCVMS (Method 3): Rt 3.90

mn, mz 336, 338 [ MH] Also prepared by a simlar

method fromlinternediate 8 was Internediate 11

(5- Bnenomethghioadzokl2pyl p1di phenplrisesharol .cipdulgr disc
Ra, Ro,= Ph Yield: 1.63g (63% LCVS (Mt hod, 4):

53t 5ohned L o h i oAy Her AR @5 219/ 220, The
r2- éﬁ@t@@@xxdi-gwdé@ay%ﬁﬂe%mm@@é ) uP¥8EO0larht V2dwage faces

tonltrile. (1X): Ra = = c-Hexyl To a solution
of and includes a central hole, thus resembling a washer.

- ( SpRL onmnet -0 l-2-yl)=cycl [y | =
| (Tfr?l%errredig%/&eeg) R %fgsgﬁ%%tﬁ@rﬁrywslﬁépﬁggl and
mM _¢awasiadded seditimldyapaet (t6Bubgr 3md5tomml ) . Edké side
m xture, was heated at 70 OC for_ 1 hour .then °
Contefit} 8t e8P hoUAE UG ARG IREr ft FEREE BRI fyPbout the
acefate (RQdilan). andryat g 4630ddtdond he x2AHROUSx YAS1y from
extracted with ethyl acetate (2 x 30 nl_) and the ‘
condi Healr osg8Ri &t weke deed ovate sedi dfssulphat eection and

fil d t range oil. Lficatq ;
by %?érgh co u%n%@n%?o&%gg%f%ovgg sfgh%caggéhusi nTgkpé; side
40 Seethyhsacenat e thé60 Smdpthohgxams su xt seetdsn comprise
eluent then,r fryst al lisati oH,f om DCM usi n% hexane
gavE P RESEFHFELEORPBURAERS HOHANL ASCEpSTER Hidmed [poilient
Yi ebdas?POs MHafdP:i %) . LG M5 (Method 3): Rt 3.66 min,

mz 279 [MH-H2Q]. Al so prepared by a simlar nethod
fromlInternediate 11 was Internmedi ate 13

r 2- (Hvdr oxy- di phenyl - net hyl ) oxazol - 5-vp-acetonitrile.

(1 X): = j el d:. Q. (549 - h ):

Rt %églg‘?ns%e ggg{if Q:ljad:le% é%?/gegﬁgwﬁe(aw 999?3’, 220a.

nmz nt er medi
2- (Thd- bnpheriyly ehdyhs - mompiriyle 4a metlad sof f anycumfarential

le. (X): Ra, Rob = Ph, Rg = CH.To_ a col ourl ess
Soi HEPOh BF USRBERMLEN PG 2 St (B SaRTS. located on an

9. TouPs ) gd NakBebh_ My EEdhat t0GHINdEEBI iRYeHE WBEch side
added dropwi se a solution of trifluoronethanesul fonic

anhyelebden( 1IneHACh orgekoPf iteetbnl ehgh DoMtiThbas a face
res I ng_vyel [yt i L.rred.at for :
the%tll%{S%Fut%iljggl\ggt%%fti}tg?p%%é;yf%?%plgéﬁlst ra%%e %15%(@6 that is
4. 8ol qué ntd Cohe df YoCkias added dropw se rapidly.

The reaction m xture was stirred at Q0C for 2h then

bet ween QOC and roomtenperature for 5 days, becom ng

dark red in colour. The reaction m xture was cooled to

0C and treated cautiously with sat. sodium

bi car bonat e sol uti on. The phases were separated and

t he aqueous | ayer was extracted with DCM (x2). The

Y o . .
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the title conmpound as a colourless oil. Yield: 0.57g
(89% LCMS (Method 2): Rt 3.96min mz 264 [ MH]

wo pdogonmsdi a te 16 PCT/GB2006/002965

5- Brononet hyl - 2- (1, 1- di phenyl - et hyl ) - oxazole. (X Ih:
Ra. Ro = Ph, Rg = CH3 Prepared fromlInternedi ate 15

according to the nethod used t® prepare Internedi ate
9. Yield: 0.759 (quant.) LCVS (Method 2): Rt 4.06nin
mz 342, 344 [MH] Internmedia te 17 Met hanesul fonic

acid 8-nmet hoxy-octyl ester. Diisopropylethylam ne

(17 4 I ed t | ytqi,
B Baadoe LI s 1o 9e3ch8 ML fhoatgg abouc ehe
(1rg|u)oxﬂﬂtwl Sosel&tmnmndoobeﬁhb@oﬁﬂli ceobatheandlow axis,

met hanesul f on I hloride (170ng, 1.49mmol) _was_added
und&e TR ogeh. © sstlutibﬂeﬁsnatta%aaﬁaymawap thg flow

antaetg teiper at Ltt@lﬂt{ftéw Iowalds SBQ\éfed?tBsepr@@e%etment
of sone starting material. More nethanesul fon

chllmttveteer( 2Be nigowaroﬁamoﬁ whs d@laedaaddthﬁeupper face of
soI ﬁtéﬁ@i stirred at anbient tenperature overnight.

The rea onh m xture was treated with water and the

phases were separated. The organic |ayer was dried

(MgS™M) and the sol vent evaporated. The crude product

di e?lﬁurldé'llsﬁ' b));g?llglhle?ig %el 02;3%8 tog{{ggf%iel ugi‘hg%hﬁllgnment

et h@a:ﬁ/@t@hemoe (2: Iphd o gnygnhbBatti tdyGEOURENPSises a
an oil. 8- Methoxy-octan-1-ol can be prepared

accﬁ@tW% rerhées ddscihpedald Shrtestbe2004 gegion of
595., i 135 4 ) 4

noacn}tlaessglkgh) obsg%édl?aﬁ étn%%tg?/gégggﬁét ﬁfélr%t %rt}o{ﬁnl)c rises a
acithBi41 erfadaut axycashonykiaret dceam nojsoctyll eddeer herein

The title conpound ared according to the
pr d%ee%‘tﬁjeb%‘gscﬁlt%e&‘vfw{)ﬂt &GS ofTplres the correct

| nter hate bk UBhBO male coupllng member and so 1is not
(d- hydroxy-octyl)-nmethyl-carbamc acid tert-butyl

esteymieistee@l of 8- net hoxy- octan-i-ol .

(8- Hydroxy-octyO net hyl -carbami c acid tertbutyl ester

can be prepared according to nethods described in

US2005277688 or US2004254219. Yield: 225nmg (71% 1H

NVRH{CDChB) £01d2003 ih¢1l(ulesl@H) ,1chsts ¢me 2h), p2e&8rably a
3.01 (s, 3H),.3.19 (t, 2H),, 4.22, :

lnt%]r‘%la‘tﬁé iéoﬁ- E"EI?OEPgn&?etWQ )SE %%ngP. cRrrespond

solud i acof Aafbr osoust by ) AeBd: acelkscRCi chidE8Mbn site

2.0mol) in 100l toluene and 8nl THF under nitrogen

wascarietes fpehuresMeBatutirten agmerally in accordance with

bor g Hgﬁgylcso% fJ_' qg; CI’R&:RH)&%( o@ -EE{F (5%1ou9m&|b)odlments

and ereactlonr%lt re was stirre

t emued atiwed uaheer nagttthrd\b;kr&&ﬁet on2had mht:uhr eik byoincident

LCVE, Afurt% Om’mlg(of ,

bord? db et §P§’ulaf%1§e %o%@e? #88dgdde@Tarfy thest end that

reacd i o VASqS4 I rF6H fOEmRhini ELONGnang; WAt L Wek@ond fluid

added and the phases were separated. The organic |ayer

wasPalsage ( NpSo 4$h<awel th@ sabgkat e?tﬁaapotlataed iv giodecident

3) i gt Ceaing A, 24/ fHa BBt (GB5hing ring

(S 22H) , whizh (Us %H)ranz_;e%ﬁ ¢Uos@H)to | Bher raskirat end0 of the
2-{4- r(BenzyI nmet hyl - am no) - net hvp- phenyl ) - et hanol . A
sol WG of ~ 2- (4- bronDnethyI phenyl ) - et hano
(Internmediate 19) (347ng, 1.6mmol)in 15nL acetonitrile
was treated with potassiuntcarbonate (557my, 4.0mol)
foll owed by N-nethyl benzylam ne (293ngy, 2.4mol). The
reaction was stirred at reflux for 6h when LCVS

i ndi cated conpl ete conversion of the starting
material. The reaction was allowed to cool to room
tenperature and the solvent was evaporated. The
residue was partitioned between Et OAc and water and
the phases wer e separated The organlc Iayer was drled

R A 7/ A\ o o T 1



IH NV\R (MeOD): J2.35 (s, 3H), 2.79 (t, 2H), 3.65 (s,
2H, 3.72 (t, 2H), 7.18- 7.25 (m 4H). Internedi ate 22

WO 2000/A116vdr oxy- et hvD- benzvp- et hyl - car ban ¢ acPdI/GB2006/002965
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tert-butyl ester. A solution of

2- (4- met hyl am nonet hyl - phenyl ) - et hanol (I nternedi ate

21) (91 ng,0.55mmol) in 3nL dny DCM at OOC was treated
dropwi se with a solution of di-tert-butyl carbonate
(14ﬁ880r<911§<§”%| )tﬂ 28Ry eBSMd%‘éntthe L EAet EBUgling site
m xture was to warmup to room’t enperatur
Aftémrﬂhemtmclm&ad@edsphﬂtt helmi 200r eands shgagiagg means

for 10m ns, The two I ers par at and

o GHTRE T S5R Sy (VYo SRR e 40 verite split pin
evapop atad H&;gé&elhh%ttif@;p@ﬂpﬁ@m@ el dexdBAE through
(quant). 1H NWR (CDCl 3): .48 (s, 9H), 2.81 (br s,

3H)the, g\@n@tfolgi;_bancg g@twgﬁnt thenglosfedfoepb‘lr %egquq) of the

7 15‘05]{@@ g% ZHTQG iuﬂ]gf&q?d%ﬁ(f@r%ﬁmgﬁtthaneﬁféfgg rGular hole

2 {Asféreangbdt oxybagbnayl tmsth;él eaupmdxhgnabdi\sn-ﬁplwiwlat the
S und was ,pr

b oSt rgft bEEhaoRRabeduThSaBBLLFoRaT GF FRgsed fast in the

preparat i onTé |1:J1trﬁrﬂ§dls§>tl§t17sé13|tmﬁt| ntenigdingle ddter the

i nstead of 8-nmethoxy-octan-1-ol. Yield: 106ng (50% 1H

vam%ms)of dthe4@®ims, Opys Zrpstings abrflgligHpgress path
H) H) , 4. 4. 4

% ‘gxﬁei%r’% %ﬁi bg%ﬁ?érrrg Iat%ge24ééc§<@t 'E\')nd the ambient
4 (énﬁtnmm@nbp@myj) bearzeniesyl fenarbdéy Arsuapenstence with

of 4- hydr oxybenzenesul f opam de

ST b brbir SPARES BPBIGIT Sahol §EanteBopSs lipdinents.
arbonate (3.1 79, 23mmmol) in acetonitrile (35n) was
heat ed at 550C overnight. The m xture was allowed to
cool to anbient tenperature and was filtered. The
filThat énhasnatapsrdiad tteafihveIb reameiesohpihagas that is
par e ngs T g c
ay%é?bb/\gg&%??egﬁ%g%w an ﬁ% i%lllélseqr#&m hpg?%l?é PNE  The
Purtéee‘c]at pap wHES gaerad saw hpohyl'sﬁdnncat@eboambepnnd with
chromat o rah el uting | ohexane and then with,
i ethgi SdeagiNorBrroneal By E03 o0kl ReafPoRereoAL Clip.
i sopropanol . Y| eld: 483ng (7% LCMS (Method 2): Rt
3.01 min, no nmass ion observedlnternedi ate 25

(9- Hvdr oxy-nonyl ) - met hyl - ammoni um brom de. To a
soI The oROBPLONEr gseTdgn&fol thelosecond 4smbohient| 4s shown

0 d t hon

rechyt sy a5t PO TR BACE FaSRc’ BRn) themade ggmoer 1o
nm niutesriaed 0 1®ttd1ethea<ﬁdcd¢etm mfurtdwvamaalllfmwd bp relative
warmto RT an t|rr d for 2 The ,sol ent V\@ﬁ,

evdpOF LRt ¢ o ??%rot wit® 6’1g| d 3% ¢
triinsatedd wuhk idi etly| pebber abe tRr %éiespmgtt idilre 230.  As
conmpound as a white soll d Yield: 9.97 g, 86% LC M
(mh@we) inRy PLBMWeni nd, m ¥henq [th+] PYoRer midi att@rrectly

9 frrzl?b/ %exy&h%v&xolxayl pﬁgﬁﬁ h%/kll? o%<la12%rfme5nt fgature

thvpnas:mé@ythanbptl)]_-t mamgn-wltrede i sald abutment occurs with

-Brormrreth oxazol "- cl ohexyl - phenyl - net hanol
lfmgiafe %‘P%@d ol Enmenht ifsR e - When the

ﬁ%@XstQﬁylﬁé@Me@dﬁm%ﬂﬁg@{&{n gﬁe(€§ﬁ M8, arranged
6 and L/,/V-diisopropyl et hyl am ne

5 ﬁm@eilmhtdﬁ@emlwﬂ@r g1V amre iy whenntmeurtélr@tugmbores

for t IF—]KZ(Q was ad ed. Th ph ses _\er,
separ a?%}?jgag]gg\? e aqu g%rslgl ay%ll'n %%trﬁ@Sed V\Ath%%()ld are

TheceDmdi deic or gani € | ayer smueee fenpdr(NazSOhot correctly
filtered, and concentrated to dryness to afford a

yellow oil. Purification by colum chromat ography over
silica gel using a gradient of 5-10% MeOH DCM as

el uent provided the title conmpound as a col ourl ess

oil. Yield: 0.80 g, 63% LC—I\/S (Method 2): Rt 2.42

o,

probe is



I nternedi ate 28
5-r(R)-1-(fert-Butyl -di net hyl -sil anyl oxyV2-f9-{r2-(cvc

w0 odvenyle7hvdr oxy- phenyl net hyl ) - PCT/GB2006/002965
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oxazol - 5-yl met hvp- net hyl - am no) - nonyl am no) - et hvp- 8- hv
droxy-1 A qui nolin-2-oneA m xture of

9-{[ 2- (cycl ohexyl - hydr oxy- phepyl! - met hyl ) - oxazol - 5-yl ne

t hyl ] - met hyl am no}- nonanal (0. 49 g, 1.1 mmol),

5-[ 0 t yl )

et h&IF% rgt d@oi%lgi %[ngulﬁ?‘%g%q ngCL? one %S%EI%@B t%é/ distal end
mod g |, thad ps:@dxeurartct | Blcet pxybor dityeln i dhe( @1133@ dn®d of the

o e b SEteo e h thSh £t UEhy ERGe it SUdd %8s i

evag% ain8del REHAAUNANFehBEr I 88HAWR N IRUN £EEBECBYvely are
col umm chr omat ogr aphy over silica gel using a m xture

of M akiHIeetic aci d/water (120:15:3:2) as el uent
to afford the product as a very light brown gum The
resi due was taken up in MeOH, passed over a SCX-2
cartridge, and liberated using 2 M amonia solution in
Me CHh @N@@Drh@ibnsgrtthhesmhwenmemhevatootaéf@D&edibheshown
title gonpound as,a m x ure of, di.ast ereoners .as
yel%fbmﬁjg?‘éjéﬁ 8 th i 815 a?’écﬁgl GorP LS N Bt ﬁé&aé)ly along
Rt 22 H4F 1w, aﬁig H6Onf Metvdy Enber aBé k@b89 When the probe
5- Met hyl t hi azol e- 2-carboxylic acid et X ester o
Pr ebar &R 5Rebt i hgsebteR) the chxkd @At hhe meghapigpl clip is
19 r ate.3 [) y

o TEEhat o30S, WK Iokd ol 2yl ) hglam)beccn 236
(O Qicly, tnaﬂOZthmbphanlaahydﬂomB<ﬂ%ﬁ3m§n$;ldndanaé&y along

so@?oﬁigvo%ﬁg%;%n%&ﬁemoi’rﬁ%%% % dro%:“wﬂdf%}%; Bmlﬁeﬁlwo side
(0. 934 1dns 2080 tA®| hecHagechhe Add,t i eNc¥aS KRR 18E €due to

the reaction m xture was allowed to warmto RT and

stithed ForiZonths nagfre oA stheri oliP t Hhsol wlilawving  the
0 M a trac t

di etrﬁﬁg%?%eﬁgg?%e 2:|0§Ir%l %d@%rggn%gg gy\@eﬁgl%rgha/alﬁltgmal

wi ttedid d. tsedhumthydreo geancaf dbhat eT@aq 9liprat er sandn fully

br| ne ri,ed SA) and evapor a The .resid was. ,

i3t LUTURD Ehr SRR SHTnpRGC( SHGE! 40h) Mt kP =nd
Wl txﬁhrlﬂf/@fa QAgn g&igd sohexgpegt Oeﬁ%é(%sﬁéﬁtde%efs@agts relative
mat eri al . Yleld— 0.27 g (6799 L (Met hod R

3 AOVATEN B Pe2gRepVHihe @Lllmlvrandcmawol@w@@aaﬁ fyom each

d‘ﬁﬂq4 (SHﬁg%%g’rﬁp dedgol{tn?%}{g%%anes$h§eoﬁ% 5232:. he

2 (Hadded hy | Fleenzy | oXy)tleéhydal%t ebuPlepgr eflenbea gives the

simlar manner to rocedure described in J. Am

e TS oty o85S K ao0ss  TRAE (Net hod 4) ¢ R

2.44 mns, no nolecular ion observed. Internediate 32

Met hanesul foni ¢ acid 2- (4- chl or o- benzyl oxy) - et hyl

ester Prepared in a simlar manner to Internmediate 3 .

1. o veseMetthed 29®u£P¥¥113934aﬁﬁﬁ§1blﬁo nsideul agenerally  in

obs er ul -

2- (aiéééﬁ%rrlég%en‘gj‘; oxy - et hé/Fé §§ P%lgggraéggbgsé It the

si mteakomnnefotoe | nter nexia:aé@eé% lthéf- MBhéMetkedhd) of the
9 mns nol ecul ar I on observed, | nternedi t

34@%3}%&%% SIH& hoFSs. PrRHERGDUGMe P63 SsORERi d he

of G | =BHEs3-BhytoXy nzene, (4022

23, 9m%%ﬁgndg§tﬁenof§wz 253%1%4%%%” i 20 d 19n<§/ou the

vvasa%ftm@mlﬁﬂnd@r c“m pp@ég)ef@laﬁg EIIBZ@N(JO, 582el, facg8msl )of the

Thes S LI MGS, SU T eflal, SIRLENLL I CTRRLAT WA, be forcea

overn|ght Was “adde and-t he phases

separ at ed. The aqueous phase was extracted W|th DCM

(x2) and the organic |layer was dried (MySO ) and the

sol vent renoved to give an oil. The crude product was

purified by silica gel colum chromatography el uting

with a gradient from cycl ohexane to 5% di et hyl ether

in cycl ohexane Y| eI d 0 99 (14% LC—I\/S (I\/bt hod 4): Rt

s - - ~ -

P

o+



preparation of Internediate 17. Yield: 37ng, 37%C M5
(Method 2): Rt 3.45 mn, no nolecular ion observed.

wo pdogonmsdi ate 37 PCT/GB2006/002965

10

15

20

25

30

r2- (Cvcl opent yl - hvdr oxy- phenyl - met hvO- oxazol - 5- vn- acet
onitrile. (IX): Ra = Ph, Rbo = c-Pentyl Prepared

according to the nethod used bor the preparation of
Intermediate 12. Yield: 0.75 g (57 %9 LC- M5 (Method

4): 4 n, @&@1 h

f ol T%Jﬁ% ég%ofﬁ&mzﬁc%ﬁ%%%%um ng the r%—utggmoved trom
shosmgapeBehenend. thkxaopip 41id away from the manifold.

(5- Di net hyl am nonet hyl - oxazol - 2-yl ) - di phenyl - met hanol .
(I-a): Ra, Rb = Ph, Rc, Rd = CH3 Phenyl magnesi um

bromde (0.75 m of a 1Msolution in THF, 0.75muol)
washacistedi g opvose the a ol (Gigddsmdnt i oafof the present
(5-di net hyl am norret hyl - oxazol - 2-yl )E phenyl rret hanone ,

(| nteYsREtate 8y (Oa%gShGWBSnﬁBI ) Fitgugey PWE (the coupling
1. S dend D¢ 81)?(1}55:'5.gegﬁésfhbﬁ.éeeoﬁghgné_loﬁlegnbéli B8N and female
further phenyl nagnesi um brom de (0.4 of a 1M

sol couphing THEPLOr4 30dl ) wiheadded ar ccm/ui;sleLngThenaniber is

was_stirr at_0_0C faqr_0.5h,and s_then treat.ed with

o SR KA Ty AMoR ORGP | HbCBoFHE: BHLEagoFD e Meber of
m xt s € serSreXt easbetmvht h aRAM Exdprandst Be so8RiNCU region
organi ¢ phase was washed with brine, dried (Na2SO4) .
and3%e 3BF9RALTr efB¥edCPBMENYEaEh8NCr HdENPr ddudidrst  fluid
Pur on ed by eltd ng 5-70
acel%%émg%lél e/ﬂm&g‘fse%%?gﬁlpal n?nﬁ%ﬂéﬁ%ovewﬂ%gh 1§ eranged
Y| etain@idedy @69% aschtsl A sallts) Hed a\/BthBulghdbd:,re 308,

z 309 [ M+t t.ho 1.72

D 308 [N T IR RRPCENBAR GLTh 909) fow Giffs B and
4 d8x{end2Hbetedh- 4. Fh st H¥dMurk A(Q1(§ dibﬁ:allgnaﬁof the
(br s, 1H). A sanple of this material was converted to
t heP¥¢8EMBhse B9IpaBsi ngnehrofigh ERCSER- 2 apgftiitgge on
el ( angd- t /
fo gl Ve R ey i eoand e BhahYe Lo ?S%Eééﬁssealmg
( Met hrogl 1)5 RWh5C58.‘LEﬂ arrahge8001pbktiolHhNMRree end of the

(7D£ro-?kge6,) ]ﬁ) r? é‘ 7 fé_ % 3311(#1) v?hlghl_l) exteggs rale)lly from

r2- t(ﬂr&dp@asxlﬁlamh@r@glmmet hyl )z100 th- féé)@&fé!nB@b”EWch is
|-f3 plg@eorl}oxy propyl)- ammoniumftformate. (1-b):

the diRgad smnh@%xw o@l;/@beA §6Iduta| @r@cénfanlcal

Qﬁt B% iﬁﬂw hj\%?g%%é%l?n acet onl tr |+ %R% %rOleal

andrezc_lnimuocbf)rtm(éOm5hé)mmmlsetreat ed with 3-

phenoxypropyl brom de (37nL, 0.23mmol) and the

reaction mxture was stirred at roomtenperature

overni ght and then at 500C for 42h. The volatiles were
evapes ahedhandchhe cQ&@)d%ﬂ)r&@CEhﬂM &bl RENBY comprises a
preparative HPLC eluting with 25-759

acetorfiar efitcer seehiannid$ 0and ftcwcm eldei dseveions 319,

30 to as oyrless. ,gum
24%‘%@63% n/%i!?%eﬁ%%li%“s’ F&?ﬁcfe%s sy 443"%%‘910‘Ed in
1HtNINR Ma@]i))i eﬁlbbgllfmethI:ﬂﬁ thalt ltKes, cﬁH):ulSr4511(sm section
3.98 g 1 6.85- (t ED
9'}003611§98tk§?.n t\ﬁ;') Sl gtgg}r:l%matlgmnl 7566 (l§;{1 Iq)ther than
8 St (BheSr Ldhds A somﬁ)é epaped fyc@ishdn ke 7@ having a
using the route shown in Schene 2 were the follow ng

n%?oﬁm’asengch‘élﬁ%tGG‘ﬂ’F@W@I | HYPIAg cBenpBLPEs ofer Bhe circular
Pr &pAled dusldlad Neqfoul € <8hg 'éwcf{l%%ec 6oxEXAMR! € fom the
exy ylam norret oxazo
- vOmhenyte metikiznol . Thie- as)J_deRaseetPhns Ruli=f ferHeXykther from
Rc, Rd = CH A sol ution of
(5- brononet hyl - oxazol - 2-yl ) - cycl ohexyl - phenyl - net hanol
(Internmediate 9) (3.2g, 9.2mmol) in 40n. THF was
treated with a 2M solution of dinmethylamne in THF
(40m., dOmol). A suspen3| on forrred after Stl rr| ng for

. o .



enantioner (Rt 8.5 mn) gave
(S) - cvcl ohexyH5-di net hyl am nonet hyl - oxazol - 2- vOQphenyl -

woregohansl7 (1 -a): Ra, = Ph, Rb = c-Hexyl, Rc, RICHEHGBR®6/002965
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Exanple 5) as a white solid. Exanple 5 Yield: 0.73g

(27% LC-M5 (Method 1): Rt 6.50 mn, mz 315 [ M#] 1H

NVR (CDCI 3): d L.12-1°.39 (m2ZH), 1.62-1 .76 (m 3H),

2.25 (S, 6H), 2.29- 2.32 (m 1H), 3.54 (ddAB, 2H),

3 7911£Pr 1 eoﬁ §ﬁl (tghe 1E%coﬁdzdér&kgodﬂrﬁ'gmt7 :?L% (’Ehat the
7. 64 ( e secon uting enanti omer

10 &m@)ngavae(am)s Cvﬁlﬁhexyl3-2(051- comprising a rack of

e P SPLISIEL LY, R0 o8 YN IR e are
6) Bscatvhi bg sal iidsBRMs eﬁ:tYl@f dthd. Qﬂae(%%%tlle@sl\/&ather

( Met hod 1%’ Rt 6,48 min, mz 315 [ MH] 1H NMR (CDCl 3):
1. 1oban . Boe (pptyigle aspect.. 78henpngpping. 2@61@@ ag1q) located

2.2 5¢ 1 54, (d 0 (br 1

6. 8§n(§h§ ré’%t g%d §f ?Iﬁé 94’?@%33%“% N (d, "
2H). Exanple 7

r2-((S)- Q/cl ohexyl - hvdr oxy- phenyl - nnet hvn- oxazol - 5-yl m

Ie_lflg#l?édl };ll ﬁggngg ?—lggy%é iRk OBgD;é%gEDC% ﬁ& re%rgrl%ed in the

3- P@@@@%&pre(ﬁmddln{érﬁﬂ Uhi athef it comprlses a lower face,
(S)-cycl ohexyl - (5-di met hyl am nonet hyl oxazol - 2-yl ) - phen _

yl - ¥t Fanol s ( ER&FPIE BRI 0. 506 Of: . 1W¥h®I ) Ofindthe  coupling
3-p op b 2 1) in

ace%]%%i&@?%}'e é(Illoll £§3n§§ éQe %ﬁ?or o%%?% (2m) was

all oned to st and at RT for 5 days. The sol vent was

renoved to give the crude product Purification was

O FY e g 1501 UITL SLOTHL RS0 oL 00 SCAUEt LA ctance
Yi el ti:h 56ny ﬁfé&%leLG:d\@l(ﬂM ht&dnkilér d?i 8h82fmrr$,t ibodiment
449 [ M+] 1H NWR ( CDCIB% 23-1

36a1(‘<?‘n cgp:l;)rlfegz 2.8 r?whglp@re23§§_,2 v§51<%1}n 1§H)c01nc1dent
3. 331%@25?15%&6&%%32%){1% ﬁ"’%m(:@e@%eﬁgg fz.c@m é‘ @f}r_& » end that
7 ZbS(tarn_H)lged 26or 3obmmn4ea:c1@n55wzt58 6m sdidond fluid

RS ATE Rt FAPER) pRondPSKEEniRoxSEAE. 151 Fatimpident

p dwmt hyhequ@q&yug RIopy DhAMERAT WH bropé figal (keB)ling ring
Ra =Ph, = c-Hexyl, Rc, Rd = CH Re = 3-Phenoxypr opyi
AS%?%’(I@’@W is ‘arranged close to the open” end of the

(R) hex ( t n 0 I

M S S e e e

3- phehoxgpe opyly bionadeofddfcagwiBhddhensbliitn pin described

chl or of rm 1 .5 m dacton (1.5n was

heat’ed %eéqfnéjr 5 ﬁ + Q%RM %CEonJc%nt?ﬁ%%q%% in the

drysesset 0 afd@r eragLd yr lresh &) SGRUS DI Idi e VaSm  the

triturated with diethyl ether to furnish a white gum

Thi NIRSIPUr IFeEE bylegsriiAdc hkbmihegr apagnal lempediment  in
5¢ f p S

BT v SRt orT Py TAS CaJeF esu ST Copgal teeth

1- B3ays afforded a vvhlte solid. Yield: 142 ng (86%

LC- M5 (Method 1): R18.41 min, mz 449 [M+#] 1H NMR

(CDCI3): <J1.06-1 .16 (m 3H), 1.21-1 .37 (m 4H),

1.59-1.74 (m 3H, 2.32 (m 3H, 3.32 (s, 3H, 3.33

(s, T exBebdalfddradthl 4e@3n(13362Homghkilde (. §x1éHkhat is

5.20 (ddAB, 2H), 6.85 (d, 2H), 6.98 (t, 1 H), 7.19

1H)comorlenBowE k znhl)e axi55.f 5Bhe mthgARghEkaks o3 1 The

r2- ((R) - Cvc[ ohexyl - hvdr oxy- phenyl - met hvp- oxazol - 5-yl ne

t hvn-di net hyl - (3- phenoxy- propyD annnoni um t osyl at e. ‘

(I-b): Ra =Ph, Rb = c-Hexyl, Rc, Rd = CH3, Re =

3- Phenoxypropyl. Prepared according to the nethod used

in Exanpl e 8 but using 3-phenoxypropyl tosylate in

pl ace of 3-phenoxypropyl bromnide. Yield: 80%LC M

(Method 5): Rt 7.72 min, nlz 449 [MH + 1H N\R

R AN o~ AN\ ~N NS oA o ~1 N A — A A -— y FE Y



LC-MS (Method 5): Rt 7.92 min, mz 449 [M] 1H NVR
(CDCI3): d 1.05-1 .42 (m 7H), 1.59-1 .72 (m 3H),

wQ2@3/027638 (m 3H), 3.13 (s, 6H), 3.53 (m 2H)PCHGBR006/002965
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(m 2H), 4.89 (ddAB, 2H), 6.20 (s, 2H), 6.83 (d, 2H),
6.96 (t, 1H), 7.19 (t, 1H), 7.25-7.30 (m 4H), 7.47
(s, 1H), 7.55 (d, 2H). Exanpl @31l -Prepared according
to the method used in Exanple 10 but using succinic
aci p e.of lLei Ci

s PO R S o8l SROR PR gar oy SSRERyFoRR: il CogEeRong with
-ylhhehvpgdgnmghylbaﬁs 3pBenolYopr o;ﬁyf;harrmeahamucal clip.
3-carboxy-propionate. (l-b): Ra =Ph, Rb = c-Hexyl, Rc.
Rd = CH . Re = 3-Phenoxypropyl Yield: 97% LC M5
(Method 5): Rt 7.90 min, mz 449 [ M] 1H NWR (CDCl 3):
d '@Belco&@l(lmg @.‘Qserﬂbﬂﬁz af. 45¢( rﬂhJJ;:I'cD eﬁb@&zﬂxen’z3ls mated
(m 2. 22- 46 (s %s
6I—|)S‘1§SJ?>QHH11"‘1§¥I) as4raﬁ)sc(lfﬁbeﬂ-l) ln4t§§ (“%Pd'A'lBlQI—R &hgg second
(d’eﬁ%dlﬁeg% (t ' Tiﬁ'éb te?et-:lfg (th @T’l’g’ méc%@nac%q (glL:L engage
4H) , 1H), le 12 Prepareg
accmttlhnghteo etk ntef hbdeUhe@m rtlr@afmhaelaOmbmbemshyg flexing
(S) n.pl ace of

2 R BT ohex IR aF BR5T BREmy reCEE oX2BHP IS, ighative

et hMBvQﬂnﬁﬁth}élet@%'enpf’&féO@/lnﬁf OPYE) a8BNE UBbupling member in

(S)-3- carboxi 2- hvdr oxy-propi onate. (l-b): Ra =Ph, Rb

= caMeRPFouRSingd Hrgqtione = @Wm%yb%wyﬁnvaeﬂ@wer face

89% EC- Y& ( Mathod 5) 0 1 VR

( CDCI 3) 1.02-1.34 (FnBEEIZDg 1&%@D 1.4117(1(§"m95h[1%$%:ﬂB the

1 58b11q2e(nppféhd) faZel b2. ﬂ&(ﬁlaﬂg& 1ﬁh6612s71:le(cmupllng of
3.09 6 3.44 (br,s, , 98-4.10 (

3H)thi s%oéBilgg E%mb%r% (d, IIiH)uS 96“(% P Fhgrefore

(t,p2blidds2bréalBubtmst4bhgtif. 47 (s, 1H, 7.54 (O,

2H) . Exanpl e 13 Cvcl ohexyl - ?S—I r met hyl - O phenoxy- pr opy

p- am noi - net hvD- oxazol - vD- phenyl net hanol . (l-a): Ra.

= Ph, Rb = c-Hexyl, Rc = CH, Rd = 3-Phenoxypropyl A

M Xt Hr en@f preakout st d, th t th

(d- br onomet ﬁyela- ooxuazof rer&%cycf’cs)heei{flee eenyI e gﬁoP ot ©

(| ntkipedirat ele®iqriggP ’mg; she286 rh:ﬁmIS) allOWlng the probe to

anc 6 FLBBLERV ot RYPAHRE QBN nFC2aB09y ol S TR AR dne o

(2 vhe Ry edfatth%T 6811 4ud5 d@)pe-EhefaE@éCtdiOﬂflange 326

m xture_was treated with sat. sodi um hydrogen

car bohat b18g| ¢y oy aa}d%nae?ﬁéoaﬁgmwlm@asénmgdly as the
e T e er {

T b rbr nad STaa L o e F L Tl Lip may

drikee €82864) delfibetrertedy dnd sxpmmzntrrgat tlet Sedbyldemds of

d le.b | . .Purif
chr Yt Db Apiy I eF SSTHAT Yl TRt or BP oAt ToF ends are

25- BoPe el hybuesetal ¢/ DOM asy el erttrdaxw\e dithd i tdi&h the
conpound_as a colourless oil. Yield: 60%LC M (Mthod

1):ragigleteeth; nfz 435 [M+] 1H NMR (CDCI3): 1.09-1

.39 (m 7H), 1.61-1.74 (m 3H), 1.96 (p, 2H), 2.27-

2.33 (m 4H), 2.53 (t, 2H), 3.67 (s, 3H), 3.99 (t,

2H), 6.83 (s, 1H), 6.89 (d, 2H), 6.94 (t, 1H),

7. cFoB3ifign t&Hy, £3uBBh( dmb2H)mekkaapbe as4 shloant im Figures
enantio IS of . .

cycl oSy o ( 5 { FREPAYRY ( 355RBRANy-SFERISERAAbE - RBEnyfemale
|} -coOX8Z0hg 2vdnbdheny! - michangh o ( EXaiPlend3 neMBEL 402 is
separ at ed |n a simlar way to those of Exanple 4

el mm@rw%ﬁ 109K EEOFPRBREaribth Dheomalet Rpladilng, MPRber of
fir 8. n

(S)- cI %gg?g%] %#ngmgta%r@l%phegg% %r%@ﬁf?s' 2 proximal
am nol- nmet hyl ) - oxazol - 2- vD- phenyl - net hanol . (1-a): Ra,

= Ph, Rb = c-Hexyl, Rc = CH, Rd =.3-Phenoxypropyl.

LC-M5 (Method 1): Rt 8.44 min, nmlz 435 [ MH] 1H NWR

(CDCI3) : d1.09-1 .39 (m 7H), 1.61-1 .74 (m 3H),

1.96 (p, 2H), 2 27 2 33 (m 4H) 2 53 (t 2H), 3. 67

"~ NN ~ NN ~ NN



the ability of such conpounds to inhibit the action of
acetylcholine (Ach) by blocking its binding to the

wore®catiemi ¢ cholinergic receptors. There are fPEEGB2006/002965
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subt ypes of nuscarinic acetylcholine receptors

(mMChRs), ternmed ML- M, and each is the product of a

di stinct gene and each di-spl agg uni que pharmacol ogi ca
properties. mMAChRs are widely distributed in

vertebiat e, 04 98P5an g0l EBESEohREARLALS ohak: TRALALS lui
bot% ?nﬁ%bitory aﬁaaexcﬁtatoﬁy act%o%é? Fo%qugnplgft fluid
i n sapsthe nustite BSbwwd)irn &hemilravadd6,bl addeh ansl arranged
gastroi ntestinal tract, M. mAChRs,nmediate contractijle

oo pONRaL ISP by Feiba Dyc el TTEl 8 Tods  PrapnRedn pofe 408,
Theyhickh8hadl%n 349). doinle@eh#tngsitHUSRAr iflicy axis B and
receptors ML, M2 and M3 have been denonstrated to be

i mpR¥ EeEs ahatupen| aciiitsdd aRerE S rafthkadighal end of the
br i s msubrucgsal gl agdg and paggasyppat hgtj.G ¢ [
(rgefewga In Frygr and Jagoby, 19%%,X%913 %ggp %?%? ®n 2
CareiMpanfed&8tisl pafec8) & 15he IHhe M8 areteptror @xternal
on air snoot h cle nediate contracti on and

hef et bPLa pranehobbie: FREErors STTHINATf of [GFavgEo the free
recepd oss twsaprsed.to submucosal glands results in

mucus secretion. Increased signalling through

nmuscari ni ¢ acetyl choline receptors has been noted in a

vari ety of different pathophysiol ogical states

| nobudi pgogst e and COPR. JJu GORG Yaal t 988 M tantiall
ei t her Eeoincreased (G oss etpéI?BiQSQ, C%est; sibStantially
96: B84s 98Y)oragwit ©r tnimgn pripveokieows hiegterdidegriee ¢fnd  extends

obstructi f eopetric reasqns_if. appli .on t of
oottty SrtterRaad i rady whytERl @ ise e Shiy so
1984haAmiRey ResRirndd soutd?: 856a878AY). ringddidhObe seated

inflammatory conditions can lead to a | oss of
i NhPRTYRRY Wper déspedr eact iah thhani PP e ed3flt §hpnaperture of

i nCFI?@_S@HrL)ﬁ 8l S, 0f e acety],4hQld g o elt‘?l‘?éedistallgegrbd of the

fol 'owi ngvagal nerve stimilation (Fryer et al,
Li fer&et, i64in(6-$)and49+tss) isTherrédellt ant thecrfdasedxis B,

actjivation of M3 receptpors |eads ta .enhanced airway .
obstRUNTT ofb P i | Bentri CRIRH BF pStent 2o shown in
MusgRE | prEvE8GEPaboANIRGSRI. St STHDOUE G 8entisebuhufiar sealing
the therapeutjc treatment of those di sease states
Me?Jen%nﬁgﬁceJeﬁ MVBlE€ceptAngRd i ¥nt @ i BLaRPI ikdgtaddiel to the
| ndegg, couLeRpOrAlshdS CALIRNLSLLE! @Y AL LULLER LG axis A
support regular use o ant agonr st br onchodi tor g

as &% rstevioesinedapyrfloed COPD pati ents (Pauwel s et

al. 2001 , AmRev Respir Git Care Med; 163: 1256-1276)

I nconti nence due to bl adder hypercontractility has

al so been denonstrated to be nedi ated through

i ncrieasedl st cBubat ngn rfndd3: MAGHRSer Tdutep MBs&®ChRplate 417.
ant agoni sts may be useful as therapeutics in these

mACHRR n&? Be e6X8r8das &adipddpi tie @hethar geobdglofegion and
eV'ﬂ?&ﬁ?déﬁpg%bhgg e USR Yo@MdiIMSERT LALGugh the plate
receptor therapy for treatnment of alrway di seasa

st admed, irsel atrireelgedf emuaht | ematscarhieni axdenpotdindshar ehole is
inuse inthe clinic r pul ppnary indications. Thus,
ttmﬁ%ﬁh%ﬁ@ﬁ%ﬁ %9n€%% %g?wn%§%? Ronpounds that are

capabl e of causing bl ockade at M3 nuscarinic

receptors, especially those conmpounds with a | ong

duration of action, enabling a once-daily _dosing
regifenfesphse %%%&%#m%iEeﬂgéépﬂbﬁsgﬁﬂér@ﬂéglyU1 accordance
di izbut th ut Y, [ t -
deﬁ%%%? Jﬁg?chggyﬁgggiSggﬁﬁgggdi?ég?wégko %ﬁe the previous
respiratory tract is advantageous as it allows | ower

doses of the drug to be adm nistered. The design and

use of topically active drugs with a | ong duration of
action and that are retained on the receptor or in the

l ung woul d all ow reducti on of unwanted side effects

g o o L - o, . Y "



and b2-agoni st activity present in the sane nol ecul e.
Such bi functional nol ecul es provide bronchodil ation

w0 boosagis7t wo separ at e nodes of action whil st pPEEFEB2006£02965
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si ngl e nol ecul e pharmacoki netics. Such a nol ecul e

shoul d be easier to fornulate for therapeutic use as
conpared to two separate conpgygnds and coul d be nore
easily co-formulated with a third active ingredient,

for raqi nol e r scy4ped. ik ;
for BB 8\ b s ioat obbssb B TL Do hien s
WO06h D238 aneli YW06hO828460, aalk Bf anHi elkitesels from a first
different linker radicals for covalently |inking.the

VB %‘Hi‘a&ﬁ?ﬁitstlﬁo SN ggﬁFstQOWJcca%rjr@tW bt g second
strpciuie ghskhgel i Nkek radickadl) ;i s Nots&ekdt cabobo that is
preserve both acCtivities. This is not surprising since

t hecoph@tderti 7ifdt Ebquidmtbiting nesiactAwm 8RS hen Mgnternal
and eptors sidrul t anegusl y. e
Invsen%}%rﬁgA%égllgdi%gér’?o‘tﬂﬁﬂgﬁi ﬁv%n?%érﬁ@%%e?go%g to the open
pr oymdedf aclconmpockdt of formula (1): wherein Ais an

oxygen atomor group -N(R 12)-; (i) RL is C C6-al kyl

or a hydrogen atom and R2 is a hydrogen atomor a

group - R5, or a group, -Z-Y-R 5, or a group -Z-NR

IRIfhe or FodkOUP -&f COMNMPORLEet 12 Jrcdtp1-14NR9- member is
CO-R5; or a group -Z-CO2-R5; or a group -Z-CQ2H, and ,
R3 s@bgtaphbaphyr, lessC €borPRyE | ALARI chhedsedelgeribed in
i L0 000N 8L ORAD M J Lahd ASACRBDAS B, IRl RHPAT Y 7o of
nitrogen and carrires a positive charge; or (11) an

R3 tlogephebew t Théehéenbfrogenpldnghinehbeleyfvartder comprises

attached for et erocycl oal kyl . rjng, _.and is a

Py oBO thr o € of ha Lot orer et L 0 75 6p, The vaRegture of
Or endroYBkeé; NRTIR1I( ] e ai Qs Zg GONRIREO, t@hta extends
group -Z-NR9-CO-R5, or a group -Z-CQ2-R5, or a group

- Z-doppughn thisi ahl s egneherhdialy degpd anomxics whkthoppnal to
IS a IS .4 gyater j n '
posﬁ%vgﬁgﬁara}el?s o]? ()i i @{%Q%%QS% P%%%t ﬁﬁ{%er?hépﬁe female
ni tmegesart o which they are attached form

aheterocycl oal kyl ring, said ring being substituted by

a group -Y-R 5, or a group -Z-YR5, or a group -Z-NR

9R10 ; or a group -Z-CO NROR10O; or a group

- Z- N9 G B8¢l ©h 8580 OdRe- éxEERNRY; afhudad @8R 114yCHlBHg 415
and R3 is a lone_pair, or O C6-alkyl in which case .
t hecreakogen acem Petwhrehthe pocketaghedbirobg that lies in
guat e ' d A Skt rge;

1o Sy LY PrESTTER BT cRRLEAS BBETE) N8 PR SHtwaraly
(b)fr¢mre) ohe(d)extemt (bPf (Crhed) thromigh Cbores 421, 408.
Cl16- al kyl ene, C2-Cl16-al kenyl,ene or - C16- a)] kynyl ene

o ofigt CRETEObe boteh, TBketor Tnttsi FEPT ShaLES. G117 436 are
b- al Kydngdd Yl tar Wardused- eyekealde ends overlapping each
aryl - fused- het erocycl oal kyl, heteroaryl, aryl (CrC .
8- ab K¢y - supbt éhedr WieCihal @s aftkyl ) 436cypdloa kigned. A pin
het y yl._group; ' -al k 0 .
nydrsoereaeBh ol BHG poerhRd T BB e b ssogs provice
hal ogeank ot aBd renate itwepeandedstbyifg.l, Zad BinRperating

and R8b are independently selected fromthe group _
con%‘?%%ﬁﬂglbf lélry‘??c%?%@$%s@é}ﬁ@t é?}}j%yEFBaIClSﬂ‘?rlbed in the
het ey pay Vi S Gnbnal kyl, cycloal kyl; R8c is -OH,
CrCe-al kyl, hydroxy-G -C 6-alkyl, nitriie, a group
CONR8d 2 or a hydrogen atom R8d is CrCe-al kyl or a
hydrogen atonm RO and R10 are independently a hydrogen
atom G -C 6-al kyl, aryl, aryl-fusedheterocycl oal kyl,
aryl -fused-cycl oal kyl , heteroaryl, aryl (CrC 6-al kyl)-,
or heteroaryl (Cr C6-al kyl)- group; or RO and R10
together with the nitrogen atomto which they
areattached forma heterocyclic ring of 4-8 atons,
optionally containing a further nitrogen or oxygen
atom R12 is G -C 6-alkyl or a hydrogen atom Arl is

o,



CrCe-al kyl, cycloalkyl; R8c is -OH, G -C 6-al kyl,
hydroxy-C r C6-al kyl, or a hydrogen atom RO and R10

wa@e@7iomdependent |y a hydrogen atom Ci-C 6- al KpET/GBR0pk/002965
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heteroaryl, 8lyl(C 1- C6-alkyl)-, or heteroaryl (Cr
C6-al kyl )- group; or RO and R10 together with the
nitrogen atomto which they ape attached forma
heterocyclic ring of 4-8 atons, optionally containing

ih g y nd
B L e e e
eX|Berenne|d®e¢rihedsynn o&heﬂﬂpreﬁxnuﬁs esnrod lamdnts . The

CARSITRERT nl hE SR RIS THIEH: ahT oRPSEndas Coupling

exo@ééﬁmjéyretattﬁspraefnerlrrﬁq;t iddnei eonpedpdsl ef stk® that
i nvention be predomnantly in the anti-endo

conthﬁuﬁéppénn%nﬁ$Sem%hﬂomaQbﬁﬁbuﬂéﬁaﬁgeﬂhéq%ﬁéﬁnﬁoﬁecond
SO EXESL 1 8Sc8RLI;¢al isomers since substituted

b|g§ Ic ring systens can |ack a plane of symetry.

The absol ute configuration of the nolecule can be

defined usi ng Cahn-Ingol d-Prelog rules to assign the R

desi,gnatjon_taq, h si.tion ai d conf on
Che et PRAbES A ZhEEE BEPOHHRER S BRo b, PRGRA, LA Yention
conpedindsthf rklfe demventiontifetdles+ peenat eeupallngl @&ssembly
enantioners and _m xtures of _the enantionmers_in any

ratFYPEI PR AR s RRAf PR IRaVRO YRS | RPBPRES- ~ The male
fec&%ﬁil %éﬁﬁé?gléwgbﬁb ¥1!L§) Xﬂﬂé'c%r@’éh%%t $rith the male
preferred Tl ass ounds of the invention consists

of o eimary reme unpéal tshof boemnubas(|)embedsnents and

the nitro en_shomn in for a (1) is qu nar
e RR SR Doy Rl e el (oA N nanggs,  for
| nvesth@ni oBYibe Wsehula ifddte fnead r@@és@cﬁe preventsheRn) ; a
of diseases in which activation of nuscarinic
recepelo? sodPe Mhalthdt%oar#%rg@m@cm%nt)reééht a coupling
C°"£’>9.‘:‘£‘dz§ aéetH§?{1gh—f)8Eut ngtlpﬂiehvgglseta% %x.ts coincident

i ndi‘cations, Inc i'ng but nof imte
respitiat orlyet rlbdw di st slers such asdnhniHN(between a first

obstructive |ung diseas ron ronchitis al
Y RRETHHET uifing: dUSSRo0a cB8ogt aFen Eerdiadnrésion and 2
astfa@oh @l hgedgtGrandnnenali ef Gt renieezyrd 86 aBE the probe;
syndrone ). adult/acute respiratory distress syndrone
&hr 6#iterP@dpi FaBbEYIOBINUCHILEn, BROABHIB$ arranged
hyp Vit n b [ | ronary
ﬁ%@%%ayé y%eaﬁ%gg ?%Xr%#n? g 5r%§§cerbat|on of
alrmay hyperreact|V|ty consequent to ot her drug
therapy, particul arly other i nhal ed drug therapy,
nocon 03|s ior exa nosi s, ant hracQ

Do bHET GBFL ERupt Char BEMBeF) BurEhogd il 9aE st 540 an

sil$sosh S, Baba@@&p&ﬁ@d atb’rﬁsymsdlrﬁ)are arranged on opposite
gastrointestinal -tract disorders such as irritable

boweldagnaforfdie spashddi ¢ Fasih t FeuP bRy r 8dlodhgnds from a
ul C& Se éc%m t't@@ E?B%é%ghongec(%lon Each arm 1is
hyper anaki mesi a, vertlc [ pal h-acconpanyi ng
sp&mmwtﬁntﬁallplnmes¢mh@¢ smobt leampscidest uree; corresponding
urinary-tract d|3ﬁrder§ accogganylng m cturi

r

di stFder S het BdrhgInetr BgEai eboFPaEP?uFPHp&lng axis A. A

neuf gent€q bbaddeen Beft Hﬁ@@hd@gUéeﬁhﬁra@?’t&f?{h%&o'ﬁ%tt'c@les 543
bl adder, incontinence associ ated | adder spasns

or @mibnaléec%ranged apaﬁedyapagéneydoalpcgl akieugixa;s of the
Si Ss;. a ardlo ascul ar . di sord uc S

vagéﬁFy |ﬁ§ﬁ§e J%lﬁggﬁbradyghr Pa. a#B? tregfneﬁt 0 & second

respacat oryecandsti dagse admspddBtnedrdyt | bhal dkkenend and

will often be preferred, and in such cases

adm ni stration of conpounds (lI) which are quaternary

ammoni um salts will often be preferred. In nmany cases,

the duration of action of quaternary amoni um salts of

t he |nvent|on adntnlstered by |nhalat|on |s my be

o o A~ o



car bon-car bon doubl e bond in the chain. Exenplary
al kenyl groups include ethenyl, 1- propenyl, and

wQ2propsnyl . "Al kynyl" as a group or part of aPQF/GBR006/002965
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refers to a straight or branched chain hydrocarbon
group having from2 to 12, preferably 2 to 6, carbon
atons and one carbon-carbon tpyple bond in the chain.
Exenpl ary al kenyl groups include ethynyl, 1- propynyl,
and, 2- " ALkylam no! n al g
", £ QLR ar LTI TERnEna SOl ke OLBMER face
aIkMiaathqQGOMpstﬂn&laxmsnﬁshyhamhao andeswaﬁannaoformed

" Al k - al kyl Wwh | kyl
deried TRy Bty SN glogds. (TS uggorinal
- CHsot 1 d°H23 21 raBl o= CoEBAMCH2- shapd Kﬁﬂi"@f‘ﬁan@@én§o that

an -al kenyl - group in which al kenyl "is as defined
preVEougp?rSEMQﬁﬁQdW Bhkerfdeenecd ogps ihrl agm. A second
nd - o n y .
rear S A - SEky AT ol PROGREC ey e §aEEo-contoal
defiegiompr enidoushy. Exespl any akkemﬂh%taqﬁmaﬂﬁy Clrcularly
include -CC, -CCCH2- , and -CH2CC-. "Al kylsul finyl"
meamsl Hnd @K?%&kyl group in which alkyl is as defined

above Exenpl ary al kyl sul fi nyl groups i ncl ude

met hyl sul finyl and ethylsulfinyl. "Alkylsulfonyl”

means a -SQ2-al kyl group in which alkyl is as defined
abolee ExeppearsekinguieaRelr gkdpugsheséildde in accordance

u n hyl y

_S_v!;'%/t}(ﬁ l:%?o%%mlgggmﬁ‘lo li%l earsp%éf #%gggo ge%ﬂl%o%llments
ExenpdacympkkybshlaigtMHQSghﬂbbnde5ﬁﬁthwﬂhhﬂo aadc01n01dent

ethy]thio, " mea CO- NRR grou n ich

R UG Phpernotoctihdl SB5 e RHEang Saiiney| LFBhpend that
I ncf yide; » LN andlo r CONBIGHB 1 cARE BRAl Ykh MBangeddnd fluid
al kyl -NH2 group in which alkyl is as previously

desiea $ ek Eﬁ@ﬁplahywahfn@alR9Pkgtodﬁ§3|ﬁbﬁ@deﬂSCHOlnCldent
2N o] R

R il_%ith AE%?GI%# %esc Eﬁem?%flﬂar%rg%s }Q’Qﬁﬁg ring
gr oups, | nlikte 1§O%Nii%lraﬁﬁi S0 MEICHD H%Eylop@rs and of the
group or part of a group denotes an optionally

sub¥t$¥%t ed nonocyclic or nulticyclic aromatic

carbocyclic noiety of from6 to 14 carbon atons,

preferably from6 to 10 carbon atonms, such as phenyl

or naphthyl. The aryl group may be substltuted by one

or Mg efsUBSEi AR LigroupsmbeAr yisal kst ardaisl bh wider than

ar Vs 2l Kdeo BE OB, | neuh! G0LDE, 80 YLy ANd; BLKKL MOLE Shirches
are as previously descr Ff erte kyI

gr olpsl o aian Bl €4t 4 5ai|d<ylandD|saiQOrEi(eBEllara/lﬁgmhah’kylholes
ro%gs |nclude begé)ﬁ1e phenet hyl an naphthlenenethgl

Thel 3¢ yR L partethe el e SERYFE uPBd Hy-Tite of the
f“”ébé%gﬁtbhHGQ&éﬁéﬁ%ﬁkan%¥éif¥kM&@EMdrH@QES algach of the

aryl - al kyl oxy groug in which the aryl and al kyl oxy

noi @ti@nente kelp? evbbuskyendsparbédel PEef Bheegoupling axis

aryl al 0 gr.ou nt ai.n C14 noi

Exg%pf§¥§ g¥§I§1k§ﬁag%ougs iﬁ%?ud é%%yloxgh%%hend reglon
paréxtded £of mFapmbea Stﬂas:Tei t bt Dryd e the Ne)p €n end of the

substi t uent groups "Aryl -fused-cycl oal kyl " means,
nontRSESF ¢ 1 yI rMSﬁg? csindisads EH@%‘yI thagsebhe o aallgne<j hole
cy I p h arylaa | 0 ar

e e e e AR S Ay S T kg & ehe
grombsgmm@deQOﬂesrahwrﬂwbﬁﬂﬂnﬁ@albmdc1ndahyklyT@wllndrlcal
aryl_and cIoaI rings_,yay each be substituted.b

one® ngﬁbsgg%ﬁg P gribtpd FURRE SO lfﬁéedsecglox and  a
cyctoed k&bnga@ﬁmnga)arbea@ém@mdoto at hﬂdﬁﬁﬁé@d@ﬁsofaperture
t he conpound by any avail abl e carbon atom

"Aryl - fused- heterocycl oal kyl" neans a nonocyclic aryl

ring, such as phenyl, fused to a heterocycl oal kyl

group, in which the aryl and heterocycl oal kyl are as
descrlbed hereln Exenplary

o, o o o o o - N



"Di al kyl am no" neans a -N(al kyl )2 group in which al kyl
is as defined above. Exenplary dial kyl am no groups

w0 p7odw7di met hyl am no and di et hyl am no. " Hal oPCDGB2006/002965
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“hal ogen" nmeans fluoro, chloro, bronmp, or iodo.

Preferred are fluoro or chloro. "Hal oal koxy" nmeans an

-O-al kyl group in which the akkyl is substituted by

one or nore hal ogen atons. Exenpl ary hal oal kyl groups

i nc e tghflu gt h d dj me : :
"Fb%%gﬁkyfhéneg%gﬂgn g %i?ggrgggkaﬁth Fggﬁ bs@FPﬁF@&ly o
by ateoodanoe ewhdho Eheonslubdermplrasy repoatkyd deeopsbed in

i ncl.ude t.rif.luaor t.hyl . "Heteroaryl"” as_a,group,or
par?h%fjéJﬁ?buSm%gﬁﬁFégtan optitoral | esuﬁgngﬂ?ﬁa hoes are
ar op@t 4 T1ODNOLYR| tBeOBoBUbti efeli arer gani ¢ niRirgkyteld by the
from5 to 14 ring atons, preferably from5 to 10 ring

at oPRCKkeh Hhi ERrenehoPOoRBre of the ring atonms is/are

el ement (s) other than carbon, for exanple nitrogen,

oxygen or sul fur. Exanples of such groups include
benzi m dazol yl, benzoxazol yl, benzothi azol yl,

berblef ufample emzotinenyenbéar furtheirdazohytises a locking

i ndol izndol i zinyl , i soxazol yl, isoquinalinyl .
is§%ﬁ¥%%oﬁy%j oxazot yItoc %3&id§%?9?, %%ﬂ%ﬁﬁ%ﬁvy,é first and
pyrseledndypinpwhdz0l yAre pypadydl, fRYM MWaMydbther and Jjoined
pyrrolyl, quinazolinyl, quinolinyl, tetrazolyl,

1, DU BhiPdditez A Y| thehrasdisfal tdhdhyl dne R4z opyp extend
grogPpsn The Behecoanyls Qrmp Aofﬁ*e.ﬂay%@@ FUDSt LLUE &% cach
by one or nore substituent groups. The heteroaryl

gr dupn nhy bBrgaetackedorm tare alelmeiurlesndf fabe. cofpeupdns of
of t.he inventjion by any avail ahl e carbon_or nitrogen .
at oér}[lle 1‘-% g%%%r?ﬁﬁ%‘l?yla‘%enélélﬁsera eﬁjetjé}tooarfl‘f'gaﬁﬁéileg’ Tormed in
gr otipe | fembilehnich®ydiat ervas yhoasd aldey|afPieyé@SedtBer side
as previous%%ﬁdescribed. Preferred heteroaryl al k

gr dtips Tent ANACRIPoRELSal )P FREHSE - ExeRplaryoles further
heties 03¢ Y b ak-kybe@r i depgyr iy : -

heter%égyl par?ethgggg} ﬂ§§9b2h§§b§?¥%ﬁ§%%y yeggg g}lgnment
norfeokstibsebpaent vgloups. Sd Het bpdasylatierddixy upaasday from

het.er oaryl| - al kyl oxy- group_.in ich the heteroar and
o KSR herarPedoh, ol it BhtiiraRlc ey E 8% outer
Pr efef f£ck het eripar yémh ky | 0xyp 0l 0y PeerO8t i N a | ower
al kyl noiety. Exenplary heteroaryl al kyl oxy groups
i ncl ude pyridyl met hyl oxy. The hetroaryl part thereof
may be substituted by one or nore substituent groups.

HoHRL 0GeX LAY o fedfls, a1 Bekengarnylaxy- i 'Eh}éh';ghs 555
the heteroaryl 1s as previously descri bed. enpl ar
het&rwaragdky, grbupswheol udeompliedy| ae/.siiden in Figure 10,

het.er oaryl part thereof, be. sybstifuted hy ane or,
noﬁgngu épﬁtdg%?tg% S%g€¥ﬁ?%}o§} 33fsed® ycqgalﬁ§ﬁgnment
nmeansl & onocyclic heteroaryl group, such as pyridyl

or furanyl, fused to a cycloal kyl group, in which

het eroaryl and cycl oal kyl are as previously descri bed.
Exenpl ary heteroaryl -fused-cycl oal kyl groups

in ogu},a0LiHRYkL- 2 ;

oty Pyl Chongof P angT * The het groary] MR c5rBLIRg) mooeE
ri ngs eeyrecichy bersebseilt soedhmt ditee oftwontbrough-bores are

bst,i § uent _The_het -1, | oal kyl .
o o A B ;R B ERECR B hiies bf St he. CRVpoRRGPS 1o

by ianyemvad | fbte eaebendchetnidy ogek @it movement along the
"Het er oaryl -fused- het erocycl oal kyl " nmeans a nonocyclic
hetH A Y19 g oD, PsucPasSpovRdiPr diovreanyd, theedlignment
a hetgy ogyct 02 Kyl <gHaHR. iR W ﬁ&%%ﬁié‘é‘ﬂ region of
het'er ocycl oal kyl ™ are~as previ ously descri bed.

Exenpl ary heteroaryl - fusedhet erocycl oal kyl groups

i ncl ude di hydr odi oxi nopyri di nyl

di hydr opyrrol opyridi nyl, di hydrofuranopyridinyl and

di oxol opyridi nyl. The heteroaryl and heterocycl oal kyl

rings may each be substituted by one or nore

.



lysine) and the like; (ii) where a conmpound of the
i nvention contains a basic group, such as an am no

w@emapl76phar maceuti cal |y acceptabl e aci d addi t PORGB206602965
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that may be fornmed include hydrochl ori des,

hydr obrom des, sul fates, phosphates, acetates,

citrates, lactates, tartratespgonesyl ates, nal eates,
fumarates, succinates and the like; (iii) where a

co n S at er y [ r :
COTpRUNY, PORLEHD%H3,U°16" DREY cBUOR WILBIOUE, menngs  This
bronédesessuth&testohet&mm@subﬁonaﬂﬁs original rotational

benz nesulfonat | uenesul f pnat.es osyl ate
pho3ph@tBSt acet e%gemﬁﬁo %518I58F5§8§ %Qﬁ??%ﬁ%slnto the

mesybakes, thel gat gamehiMarAkesngayecinakes @AY tact with
like. It will be understood that, as used herein,

r ef BRenebbsorBeRhehebBounds of the invention are meant

to al so include the pharmaceutically acceptabl e salts.
"Prodrug" refers to a conmpound which is convertible in

vivo by netabolic neans (e.g. by hydrolysis, reduction

or Bxitati ahjghmentcaempoeundach the invemtsieatriokorf the pins

exa e an. ester prodru f .a conp d of. the
IvaRD s R LEort s PG SATRp T GG by my bgient arms  abut
conyeet idp1a ey hydeolpedes 68 WNO bponsherRAr eAtough further
nol ecul e, Suitable esters of conpounds of the
i nveat# bhve oRCaISHoRg af Pyer oxFhgr NS appvpsAlex @l ecut of
acefﬁ‘&e%ligrfﬂe&}{ S oGt at esyp dar that eéouﬁ?%ﬁgattﬁeﬁmbers are
oxalates, 'sali cyl at €S, propi onat es, succl
funmaaecés;nmabeat esstop member of the male coupling member,
met hyl ene- bi s- b- hydr oxynapht hoat ent i sates,
| SoPhi Ghatds, SRR oY UGH (HTT75HAICS HiER the stop member
rretaegeﬁyt)é@nﬁﬁeﬁheetfmaes@tnﬁeaatneﬁt abuts the face of the
benzenesul f onat es, p- t ol uenesul f onat es,
cycfoneky| sanpAraseseaRe rqui Mt é‘shlsasp@h@thethex@nrﬁﬁeof the
an fé&l@:[ng orgéé’rg of afe COPO of t’{}? % ntﬂo hes in the
contai N AY a Carb oxy gr oup be tohver |bIe
hydabigsmsntnavmsot(ﬂmdmxpahenweﬁqh&CMﬁetEﬁampbkingfmeans
ester prodrugg those descrrbed géﬂ Lei nweber,
%re 9587°1989° 3740 | £ PPtEEeﬁnderstood
that as used in herein, references to the conpounds
of the invention are meant to al so include the prodrug
forms. "Saturated" pertains to conpounds and/or groups
whi EaCllo Hict Ivave &y *e'arebohoebm@n TeRAUDS e Ftﬁﬁt@sdg%r breakout
car op .t ripl al ubsti t '
reane e BgPl B T Y oy 1HhEBited erom
susbelm@emEmowamrfmmm Shbswdnhau @yoab&tmemhudefatye pins
e.g. .- oxy al koxycar.bo
%nd %O% ylegl1 Ofe tgfe RAEARSSal k%ifsum%/er nylreakout
(e HorcSOCEBEx ceabkyl S%'hfeorﬁﬁ_'ps( &9- theSCBQT@) are designed to
alkylthio (e.g. -SCH3), -NH2, am noacyl (e.g.
THa) ych awmamgr p;ebg CaEI-tZNHQ?mO‘a@?I ﬁrwl the. gocket.
- CH2Ph or -CH2- CH2-Ph), cyano, dial kylamno (e.g.
-N(CH3) 2) , hal o, hal oal koxy (e.g. -OCF3 or -QOCHF2) |,
hal oal kyl (e.g. -CF3), alkyl (e.g. -CH3O -CH2CH3),
-G—Accmn@ryb Copt isonca:lhl \ensudbitndntt eshav whthl kexfgrence to
hal gal koxy, .hal ogen, or halo , heteroaryl
Coph THrer | J2Shber o HF Vi aPROROLY haeRtacey, & hale 602

hal pgentermd k| 6 @3 a@up@ttr?rl r}rembers
het er ocycl oal kyl , am noacy CONH2, - CONHCH3) ,

am nosul fonyl (e.g. -SCQNHQ -SCQNHCHB) acyl am no
(e.g. -NHCOCH3), sulfonylamno (e.g. -NHSOQ2CH3),

het eroaryl al kyl, cyclic am ne (e.g. norpholine),

aryl oxy, heteroaryl oxy, aryl al kyl oxy (e.g. benzyl oxy)
and heteroaryl al kyl oxy. Al kyl ene, al kenyl ene or

al kynyl ene radi cals nmay be optionally substituted.
Optional substituent groups in the foregoing radicals
i ncl ude al koxy (e.g., -0OCH3) , alkylantno (e 9.

~ N IS\



-Z-Y-R 5, or a group -Z-NR 9R10 ; or a group
-Z- CO-NROR10O; or a group -Z-NR9-CO R5; or a group

WO 200C0R6R6; or a group -Z-CO2H and R3 is a | oneCPpaBrq06/002965
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or &rC 6-alkyl in which case the nitrogen atomto

which it is attached is a quaternary nitrogen and

carries a positive charge. Ingparticular Rl and R2

together with the nitrogen to which they are attached

mayrd OF | C ki g,-0f f 7.0 (e .

T R PR o RaPLER a0z s kT v ih BBt AFRoe with

sucthe i mgs.d ncbugéiagetmatlmgt , ofi peredioyk, embodiments and

pi perazinyl , N-substituted piperazinyl sych as

Mol RYIETBRT i nyR , R BYPTbl | RSO | gDt vhargagosd  for

gr otphmuibca ©fo@ @ieHPa- £iYsR F10Id & HiPe - {ndDR shown); a

9R10; or a group -Z-CONROR1O ; or a group . .

- Z-INFERECP RSy phighgdsuprranced Pineidek odpth a coupling

- Z- P pl S5 PLESEALNLACRE: 685 L NE1ENNHLEO dnci
A;>al ! d

R2 %%%§the %ltroge htgogﬁlgﬁéfhgglg?egg%t%gﬁggggzgkéfCl ent

be,witth exaaplEloy CH:2)M & tadmel | abttemdsei hgptween a first

optionally substituted on up to three carhons in the
chafPEby Tt AP = VAT SCal bR off - b5 REORage GEion and a
6- abkydnd supBrasreBbRYle EtiMinfdrel1d1SOPI@PYLE Bhe probe;
sec- or tertbutyl; Optionally substituted aryl such as
phetyd & naphelprl oseatyngf usisdhetdbocyehbahkyds sggranged
as 4- y. edj oxy nylk, 4. yl enedi oxyphenyl ,

or %}%@%?%ge%@%f ﬁ#gﬁy‘gggq%%u e %g}égbst it ut ed

heteroaryl such as pyridyl, pyrrolyl, pyrimdinyl,

oxazol yl, isoxazolyl, benzisoxazolyl, benzoxazolyl,

thiazol yl, benzot.hi azol yl, quiinolyl, thienyl,

borR hFahSI CHyIY QS i SHEthRE A RLses a valve, an
bengifn degol yhndi setfiiazokyh eabenzineghbiazol yhe valve 662
pyrazolyl, isothiazolyl, triazolyl, benzotriazolyl,

t hi 2MREZH3GF, BREdI &2SllyKnopyyr i deziey| ,apyri dazi wprticular,

triagi i pdol yl i : '+ Opt y . .
sub%%#%%%%% g?yb%dp%gg?apgaﬁ$¥%idé é%o$%%£eva%g?éiwthh s
theratytpate | peampeaf tdhe fopegoi pgsipeonfi cldy a closed

menti oned aryl_grou and the - I -al kyl ) - rt is
"arr ol sl RTver T oRar Py o tBs theupbariTBL reslon of
ar ythd usesh&ysh@al kyhrsdheasok-BHag¥har td, 2n3 4$1ow axis B.
t et rahydr onapht hal enyl ; Optional |y substituted

hetBr®aFglver crgedlsledts g hassst kdsecvhekeraughebore such
het r rt | eqai S (ficall :

neh?$%%e%hhg?§16%$§?n%?%%%£g§ng8%h88¥%%}C£%$%§i§l%-%tralght
parflusd - Eenduiar FrCHa2EbRdanEpt iwdndl | yrsubstis t gibddiments.

gi%%ﬁ% S%%:Qla% éﬁ@;?flgﬁ%’@f ﬁ{%g F;yclélhﬁgﬂ t §S&qPe  the
heter Q6YGh 08 Kyh (44§ 8rigd Kylalve .SUChHAS $4005€6 WREr8iBsed by

t he heterocycl oal kyl part is azetidinyl, piperidinyl,

pi pediaihyd , the subbve t theduph p2@azi nyl such as

met hyl pi perazinyl, or pyrrolidinyl and the -(C

1-C6-al kyl)- part is -CH 2- or -CH 2CH2-; RO and R10

may be independently selected from hydrogen; G -C

6- ditky | valok aBurmgidy| coebplrylseqr - pdatiesopd®pylhatoris held
any_of those optionally substituted aryl, arylfused-
mu%ﬁ%%yE?ogpﬁyﬁan%ﬁ-?%%e&giyﬁlBﬁgkﬁ? qﬁﬁe?%ﬁ?ﬁgeon the
ar &g G &y ahkibbr .9r oviRs speaid | cakl Ya8BNtd opedst Nstraight
the discussion of R5 above; or RO and R10 toget her .
wi teddheandt pog@vngtesin dios vink cénd hey Waea edi,ackhiedupayand in
for C | € Ling T i t fera

e T S PR 5B o B RoB' P pirBpRuRePataricn
ni tr@gete cowxyyen akomAsuch as azeti di nyl,

pi peridinyl, piperazinyl, N-substituted piperazinyl

such as net hyl pi perazinyl, pyrrolidinyl, norpholinyl,

and thionmorpholinyl. Currently preferred are conpounds

of the invention wherein, in the group -NR 1R2R3, R1

is methyl or ethyl, R2is a group -Z-Y-R 5 as



Ce-al kyl such as nmethyl or ethyl, or a hydrogen atom
Presently preferred is the case where R80 is -COH

woe@ierioet conbi nati ons of R8a and R8b, especi i T/GBa0641002965
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R8c is -OH, include those wherein (i) each of R8a and
R8b is optionally substituted nonocyclic heteroaryl of
5 or 6 ring atons such as pyrggdyl, oxazolyl,
thiazolyl, furyl and especially thienyl such a
2-thienyl; (ii) optionally substituted phenyl; (iii)
one of R8a and R8b is optionally substituted phenyl

the other..is ¢ cIoaIkyI uch cycl op
CyaTDR TR C6P SSREGAAY Ry B GBbn ey Lo oy dl Anek) AEFanged
ando{#an)1eney ofh RBl@eaﬂ]JOtR8@xi§ Opd | @neébwnaubebt&uhedhat is
nmonocyclic heteroaryl of 5 or 6 ring atoms such as

pyr@anQ%%hylfao 0X&z oA | f%h?‘ézéfiﬂtloﬁr fu?% agRgextends
SotUH @81 &y | cRUGh A1 RE ] 0D

cyc'Q% é 65% opent yl agqgic %hex ? In the group

(c), R nay be -OH, a hydrogen atom C C6-al kyl such

as nethyl orethyl hydr oxy- Cr C6-al kyl such as

|tr|Ie or_a_gro OONRS erejn.. .
cAcH TR, radsenhentiy o SO RST ook ak regRgpLt Ehat
or @t&eﬂds Ofb&v\fe)édf ogas aapm;aPr @r&ﬂt loyf pteterpesbés and an
the case where R80 is -OH FEach Ar2 is an aryl,
hetWYEFYHFS orTcyEPBal RiAe rlfﬁé:eanﬂfnats}“%eprf’@fe exanqﬂ}ee fluid
anyc&{dﬁfpsgol%fisege£e§19§f.¥|dlgﬁgtérahgie 690 that extends
cycl oal kyl rings specifically nentioned in th
di stuysi obhef RBeabove. Pref ébreed sArde ri¢igs theluaeobe and

phen The ridg bet meen.the n

_O_(’)Jyt f {: CEIhéH%ro FHeS R4 o\é\fl Osnnéaf(i gli\%%ter hole

(C)cc&mﬂe&@e tidt &S Mr@&enawm@teierﬂe&c&gdﬁamm tigatd extends

gro (b) or referred subcl ass of conpounds
Q%ﬁchh?héxﬂﬁvéﬁfr@ha|Er%%%cépﬁe§ﬁﬂmuﬁ¥ﬁsdb$tal end in

tho S Of ftgrn}ﬁ Gufd Mehehet fnt! N AckS AR ONALY smal)

substltute phenyl ring, or nonocycl i c "heterocyclic

ri ngiafietteor 4 ngsat emsangeda on the probe between its

PeCB ey L O K5 T PRG PaCa NBhoRJRFFE: naEB ORgciey D16+ 2

ri ngnofhér Oknhul bkRY sA=0Tkig RBind sepheny ,aﬁfurajefcﬂ about the
cycl opentyl or cycl ohex I; R8b 1s phenyl; thieny

cy @Bt ghdopeigesheiis ; disfaly engl 3f xhes p@kzﬁ gnd the
and 5 r Vi e at t ol
ot ba o PRERT oKy o MR gl e AR (B, Sternal
phaanrackut | cs&lall;u@ccepngblﬁal@mamd furthapowrdml(am) sealing
it is cu ntI preferred that. rin

optt i 4 1 Sttt PG b SRy oh W oo BBt bnal
substituents are selected from al koxy, halo especially
fluoro or chloro, G -C3-alkyl, amno Cl- C3 Cyl, am no

G -C 3-al kyl, and an1nosu|fony| or (ii)

pheFys - ﬁe@eéehe@e%%yw oHERPETY i by §§§1e§ﬁ131?d¥er3e‘1'1 nagcrerdance

hetﬁe@y@ %;xglé' egu%mg ﬂsxfg 5£NBLeraons! lkhbodiments
ring o or ring at suc
dih&@dobempmﬁseanyht memmem mmeéeﬁﬂéd subicttasssofcoincident

conpound ent on .i s concern

corh & sEof' Elle S of neFd CREFRAE: Ginmt i hoterrs gRd that
optiHnad t ¥asydst i f@t_»edc@hmﬁicatﬂgnor w@tA0NACYGleicond  fluid
heterocyclic ring of 5 or 6 ring atonms or an

ar yPagsaee Heodr oelevohf k@ FPakets 622 1that 3isgcodncident
6 a , d
s+sh%%hng?egfg§ eﬁnéhéﬁuf%'AY age %bonJﬁggﬁgg%)sgg%gﬁa zing
i's @&hammia«:@utlsaldrwaargmpt abbEeamconthb,n auerpoends of the
(I%% is currently preferred that ring Bis (i)
opt‘%ﬂé'Wy substituted phenyl, wherein optional

substituents are sel ected fron1a|koxy, hal o especial ly
fluoro or chloro, O C3-alkyl, amno CrC 3- acyl,

amno C C 3-al kyl, and am nosul fonyl, or (ii)

phenyl fused heterocycloalkyl mhereln the

o, o o o e -



anti-(1 S, 2R
Di et hyl - ( 3- phenoxy- propyl ) -[ 2- (9H xant hene- 9- car bony!

w@zooyo1tsircycl of 2. 2. 1] hept - 7-yl ] - anmmoni um sal t SPENGB2(08/002965
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S, 2R
2- (9- Hydr oxy- 9H xant hene- 9- car bonyl oxy) - bi cycl 0[ 2. 2. 1
] hept-7-yl]- dinethyl-(3-phengxy-propyl)-anmmoni um
salts an

-[ (1S, 2R) - 2- (2- Hydr oxy- 2, 2-di -t hi ophen- 2-yl - acet oxy) -
bi cycl o[ 2. 2. 1] hept-7-yl ] - i ndan-2-yl -di met hyl - anmoni um
sal
(Berlnzyl%%nrl SoosT Rt hY FORReET - f?i%hﬁﬁ) CQMPELESHr xy i3S 690
2- tirnd hhopaen- 889l - ad@koxyw)lve 690 is the same as the wvalve
bIC Io 2.2.1] hept-7-yl]-dinethyl-anponi um sal t

L Y5, GhE RpdroChuRt o TTBe A T ] DAY RTH SPokyegn the

(ZfI‘ﬁ’éth 0f<yu2d>aommwl@me*an8 Yh@eekex¥lon of the through-
bi cycl o[ 2.2.1 ] hept -di met hyl -anmmoni um salts As
r eflRere PR $<nclsqn‘é BaE%gr@amd@@ EhEPFh9enAt Podigedt isegtion,
ab%’ﬁ cif Onpou qssra gf %'rayﬁelec%et °£h§m9ﬁ<9v5“ S%uaé‘d and
b2-'Adr enorecep gon| activity aré known
treatmnﬂs Offrb&lSpltl‘E@t oty sdideease wheh swtcketualand a second
activit) ounds is a rec gn|s§$ formof treatnent
The®¥n Ja‘f}égklsf%?r?%%e‘gr%V ontdf tRenhbhRbsSGFEROR -
such dual act|V|ty nmechani sms i s sinple coval ent
| i nkage of a conmpound with MB receptor antagoni st

activity to a conyound with a b2-adrenoreceptor
agdmst  agreeiried such o leits co ugéxeesnt@fl&anami female

[ SCERLO AYORLRbEATRANNG L) )ei® Oe0LDRA A I USsel that
above "an - renorecep or agonls o form par

of fheidnventnon. forapxanfiay Sueh damis actfi vithe coupling
conj ugates include co unds of formula (1), as
oIRGB oo i AERred toyitsh | BRenapgket the
of thes RnGrofped¥nacrltBeUnoME WNEHEENakohg @hll FK@Gt edge

radical and B_is a noiety having b2 adrenoreéeceptor
agonf steagdt | pilege Sprucths altiop, Qﬁcht@%lalr@cnqmlt‘gﬁ valves.

(||1¥9&%§féﬂg¥ §O % Sq%?%gfgsgggd% |ne £d and remain

di soussied abosedlposekabmon Knx&onnnunﬂsedlinoﬁséherotating
i nventi on, is a divalent |inker radical and [

01 615 PhYFRG B2 AP ehorEe e g S tOhaERGh plate moves

sucfb@srd hen2-agu St reBabARCAPhOL En T efligRd it abPM e opens
in the Background to the I nvention section. Such
conprrIngsl {e$1) F@rnﬁaﬁa@kl@n ddse@lagfe t9e phreswalve on the
i nv 0 l.e .0 0 t

Exané%#eé ﬁ%még 1§%g%§|n é&%rggén ?ﬁggnt 5%Q§1 % Bhe arm
conﬁerned\MéﬂammamambeutlcaThéommﬂaﬁumwmoﬁonnk;svmgves is
as an active jngredlent a conpound of the inventio

O L IBhptnts s ‘B%e%o%?hEHOW bY eBHpBERAS Cbf t@ﬁu plates
I nvghiipndor the prevention and treatnment of

i nflammat ory di seases of the |ung. Thus the present
invention is also concerned with pharnmaceutica

conpositions for preventing and treating

d h .
obs rurg:c?%éof.léffﬁ I?‘I’.‘%ﬁ.g% ove Bt rOn‘%ween Pﬁmg:’oupllng

4 séase, ronlc fonc
chnwmmemspwaé@ryaobstarrupwoorrommtmyréspéashse plates
puInDnar enphysena, and allergic_rhinitis conprising

aali)%%t‘i%%l “Flyo%?@ el%??%’%l%nunPeﬁPuEléaﬁpeénahéf coupling
themérﬁly@f‘é' QBn2RduRRe Ohe MUA QURRI LBRERARAYLILhd therefore
agents. QO her conpounds may be combined with conpounds
of ithe sclowimy i ontdoion hef ptheenalmﬁs anduthea&hmenthef valves
i nfl ammat or dIS 3ses of th Iun Acc rd|n
VR O 1 Paf L GAYE opgPh St P 1 n CijentbF iRE Of the
i nvention as herei nbefore descrlbed Wi th one or nore
anti-inflammatory, bronchodilator, antihistan ne,
decongestant or anti-tussive agents, said agents of
t he |nvent|on herelnbefore descrlbed and sald

Y e -, . o o o e ___a
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W006/ 014704, W06/ 031556, - WO06/ 032627, US2006/ 01
06075, US2006/ 0106213, W06/ 051373, W06/ 056471 ; A
| eukotri ene nodul ator, for exaspl e nontel ukast,
zafirlukast or pranlukast; protease inhibitors, such
as [ ease
oS AD0P! ERL S0 e TGP D) 0880 G EXIRE pore or
GW38383 feraden meute phinkd anmﬁdmatehwlbeﬁome Ehmhtasough—

S|velestat an hos descr.ibed i n WO04/Q43942,

57“6 £513T b 5/RPBIS3, 5AGSETEAL annual
VM@ZM@OH_M‘@M QRAi01sa 1 NPEE02044 Qs WIKEKZDA4ENZ, fluid
W005/ 080372, W05/ 082863, W05/ 082864, W03/ 053930;
Phd@ﬁﬁ&ﬁ%@sﬂéra§%&ﬂ FPBEH?hrhﬁFBﬁto@%d fQﬁt%§ﬁﬁnﬂ§?e closed
r of S a i ne, a r
| & franneabtbe, Mok S AACTELe 0 condyie and
agentt;o stbh asnlcicdei nenmrdmem‘armrmtmn Khrasmlves are in

ibitors, particularly P38 PKlnas |nhi itors; .
o s Aot BOF KEBOT T t B €5 CA SaE ot oPgah Plate is

antagalrrtl anmgherdy dpaﬁatlébls%% Et@é Qé(:ﬁfﬁltlehcj bugref e such

or ket oprofen; am ne receptor antagonist; TNF-a

i nhiAt oflse d@Rs eskarm*é B Fh TN pibRbe | Bhal valves.

ant i bodi es, such as Rem cade and CDP-870 and TNF

recept or innunoglobulin nol ecul es, such as Enbrel; A2a
agoni sts such as those described in EP1 052264 and

EPIZE ddﬁanﬂabeanﬁagdnis$SXBMChmhsdﬂmese descthdedtha ends

V[EO 2/ 229 ul ators of chenoki ne recept
f unc ﬁl fodt %@aﬁ%ﬁe%ﬁﬂ agdhi §t€ of° %&ﬁﬁf O%RZbefore the

CC%J:@@%OQ(CB% RSCRY1anth AFS: Heehbnds unsealed with
SB- 332235, SB-656933, SB- 265610, SB-225002,

MCH-hg 9- vlerougéyaaasgsofmmhfzoiemq\t@ Ipgade Conpoufigeh  an

o s (B R T TR Chr Siborane o PLeeking

anuagnmlﬁiom@ whaaérmhancdﬂthM@HMEmwﬂmm anduﬁateedhhpart

tlon or, ex P. agoni
Bk %‘8£pt 5 Hnt gﬁﬁt“s?@“ SEdast ki et coupling
| Ntresrhieankd N 10 2geRhelrhorsych @idd odﬁ@@kl nun’E'U@p@QAg the

reductase inhibitors (stat|ns) for exanple
rochRH%]tJatq eHesBs t at ¢ niot ofaseadi Apastnbasthei mressure of
t Cc ch as
A DR LIS SelC S AL AT
DNK- 333, NBI-1956 gef|t|n|b Antiinfective agents
(antibiotic or antiviral), and antial lergic drugs

udin , bu not 'te to nti,- hi st nes

Sergtor P edincendr i s WA eitce 1B Pigures
i ngrﬁdt@ntla may ctzalp/;aj:m@daaaémmyl 7@@%&9@&%4 hg male 702
effective dose of each I ngredi ent. Generally, .
ef fatd | v dEmBabe eA®B WFPIDbengsewemaay sarltoarsra@tlally in
oW Ao N Sl alhone MRy DeneGpl gaed for providing
a manma espeC|a ly a unan an éeffective dosage
of a conpound of the present invention. In therapeutic
use, the active conpound may be adm ni stered by any

itable or effective rou

t
A 1o d? B S B e S Bk o Tl s PR e I

t hes@tdraanek | pekuder s alfi risft ravestOUsent eClale, male member
parenteral topical, ocular, nasal, buccal and

puIﬁﬁhar?ﬂc#h%eﬁagnﬁtu@@oéﬂmﬁﬁopﬁﬁgﬂﬁﬁc 594 arranged for
therapauti cadose ficR gommound of, i Sp L1 PR bhown) ; a
of course, vary dependi ng upon a ran acto

including the activity of the specific conpound that

is used, the age, body weight, diet, general health

and sex ofthe patient, tinme of adm nistration, the

route of admi nistration, the rate of excretion, the

use of any other drugs and the severity of the

o o,




i nventi on enconpass any conposition made by adm xing a
conpound of the invention, additional active

wo pgredicent (s), and pharmaceutical |y accept abl BCT/GB2006/002965
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exci pi ents. The pharmaceuti cal conpositions of the

present invention conprise a conpound of the invention

as an active ingredient or a pharnmaceutically
acceptabl e salt thereof, and may also contain a

phag pEseUy hEal Ly iBGCER! abl e fArd | 855 RPFORE T Rkl ¥ coupling
ot her therapeutic ingredients. The term

"phaxhacéut fchhrgugbckprabl88salhithr ber ent @xdad topincident
pre d m rmaceut i cal | ccept abl e non-toxic .
bas‘ggagr %P(;:?ds@oﬁ'g:l udi ng ?%oraxgélﬁi ce)%aegless 0 egcc‘”fedesn afg Tirst
or gapéctbasesnora adi @8al artidsalft Sthé @uat@mdr yregion and a

~ammoni um conpounds w th pharnmaceutical ly acceptabl e

couPterf oRBSTEBFSder erSt I hieatidh, fepe adt ithe probe;
conpeYNdyy S RteRBLADI ¥ehNifihe £IgN of 57 CLARRRL I £L €%rranged
They may be prepared by a variety of techniques,

i nctldsagteprtagdiyeagendlreézehdryirageand

m croni sation. By way of exanple, a conposition of the

i nvention may be prepared as a suspension for delivery
froma nebuliser or as an aerosol in a liquid

pr opie¢ | antle fooupkanpl endndieiISRORN conpesses | $edfirst inner

net ered dose inhaler (PVMDI). Propellants suitable for ,
IS TE o BRER o URRORRSL BN hEE ORE | 88%pérsén2 &ilpe section

| ncy uder KEC- d2¢ o hlrd- £34A, thEAp28he HERCi32 (@AMt to the
and HFA-152 (C2HAF2) and isobutane. In a preferred
enbbEPwrearisf Bt he Tihev articomala diamposét i oh bhet habe is less

I nv. Lo iS_| p r.for r. delivery usin .
ary - pobaey® Pkar Ebdy BASRE R B RE SFokey Sdtiadat = nie
M ctbpaisi Ebesectiontdelhievamt dnscadiiion St reé osndayrbehe tube
formul ated with excipients that aid delivery and

r el ¥SE! OFort Fdpl E7OTn WU PrOdeFORBF AiRAt i B¢ Proximal
M CFOPash i ghas vyt beohaerukatad v thel 8968 CaAFT LA passage
particles that aid flow fromthe DPI into the |ung.

Sui {2t e sbarni er pdhei @mwsciarad kneghonarfiritiedudeomprises a

| acy ose_particles; .the . have a nmass di an
aeﬁ%ayﬂaﬁiggagggepgfj3¥lgﬁ&ﬁ ratﬁ§WQ¥94E% $#99h@ember 718
caseawfbanseeiosd! £Has et f oraut @bé ogecanogxanpl e i s:
Compound of the invention 24 ng / canister Lecithin,

NF Liq. Cone. 1.2 ng / canister

Trichl orof | uoronet hane, NF 4.025 g / canister

Di ol or gdibhaopapet kangs NF bR 9717 canbst €theBBtside of
active conpounds may be dosed as descri bed dependi ng

on e iwkee erseysiem ugéd. the addheronpeotthe adhieve sleeve
co S h m.ni strati.on forns may additional

contatn Bt o cBiec s BenTae. Mooy a7 B opel aRbgh bore
(e.qpirkeigit i nithe iedsendfs net ened taeas®l Yore has a step
surface-active substances, enulsifiers, stabilizers, ,

pr esetvafiigds, thd v ditisngs t e er Si@ameien adposens nproximal
the £a86, OfOPOY\Qeﬁ_a'raggl ehsh Ay dds aP@c%P@lrl' ?B?acent to the
further active conpounds. For the pur poses o

i nhteed on, Ia thege anteire regfi ogy sthensbare Avasl abhgly about

wi t.h which aerosols of tinum particle.size ca o
gentcg}eat%u %n%ecégﬁ?ﬁrst g?’%d,Stﬁﬁ %%nlﬁ n%%lfr&??loﬁg B8 to the
t echnigue. which is appropriate for the patient. In
addition to the use of adaptors (spacers, expanders)
and pear-shaped containers (e.g. Nebulator(r),

Vol umatic(r)), and automatic devices enmtting a puffer
spray (Autohaler(r)), for netered aerosols, in
particular in the case of powder inhalers, a nunber of
techni cal solutions are available (e.g. D skhaler(r),
Rot adi sk(r), Turbohaler(r) or the inhalers for exanple
as descri bed EP-A-0505321). Additionally, conmpounds of
the invention may be deliveredin nulti-chanber devices
thus allow ng for delivery of conbination agents.

A A 1+ 1 Y o s — o Y 4 " o -



wherein X is a | eaving group such as hal ogen,
tosyl ate, nmesylate. The reaction can be perforned in a

w0 2090817177 sol vents, such as acetonitrile, chl op@f/GBR06/002965
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DMF or DMSO, optionally in the presence of a tertiary

am ne base such as DI PEA, at a tenperature fromO OC

to the reflux tenperature of Bbhe solvent, preferably

from anbi ent tenperature to the reflux tenperature of

t heri30l ugRleyeCorpoy Eaf a2 |

wher e?n Ra, "R Rb and Egéngeda%b?hﬁ née}géf@lb%ldoé kem}v%&ﬁg the

|n @bﬂpomm@aﬁ ¥ 08 malnal ($)1<dalmgb¢h@r epheedef ragrtho the tube

ounds of l1-b wher e = H

%Jf?%h m}*tﬁpélél&rrj ndlsof J(r%? n%%%a’(‘g?ﬁ nguﬁbtéﬁotube

(I IA b)rko the prresercepfiry dbdedl ens eduepngerdent 718 and

such as a netal borohydride, especially sodium

trl%céﬁé"@l@ormdpidéhqh%PFé%%t |a@h1t§ant1b% ﬁélepor?ﬁe%l of the
in e 0f.1.S0 t u 0

chl%lr% o?ms% |hch%%$grr§th%an%l@éfel ﬁ oe.él gnal y t the hip
t he’pBesence of an acid such as acetl c acid, at a
tenperature fromO OCto the reflux tenperature of the
solvent, preferably fromO OC to anbient tenperature

of the solvent. Conpounds of fornula (lIll-a) and

(I lInb)acderawide kKngwh | Bhkhefarbtanshiss@imead] | Ythe female
avai |l abl e or can be Bre pared by known net hods.

Sui TP el pet ReEseF of @h@oiapébaeatu éntaf:oel@ﬁp@mar@s Tgfl, which
for il @oQHCJ.@)enG&r it bﬁlev"‘ﬁ_ro% R, = HB' G tends from a
reacti on of [-a) or wher e SRb enzy

hy df bgeh |€md hehpltesesmeimarpﬁid adioorm onmmanh)oatmon w1th a
pal | adi u ?%d xi_de an ca bon |€ su'table sal ven

suct &% e I PestHdTol | [ ‘cetP@"Aci d? et etaczg%\t that is
andedd & W @st t Rereof thél tcﬁmﬂtmgel ¥xikeacti @ndofan internal
(I't-a)_or (Il-b), where Rb = nethyl or benzyl wth

1- cHERF 5 hyingh| brf o AkeR iF saiFfamyed selpest &uchhe open
as Jdn2- gfc@ﬁgrgﬁgjggge at reflux tenperature of the

sol vent then sequent reaction with nethanol is a
preferred method for the preparation of conpounds of
fornula(ll-a) or (II-b) vvhereRb H Conpounds of

fo e # 3 oué b) eX| |n7 tioneric

oris- wh CIP1 n o Jrjr}:{-jratn[éedn N chi raI e tiqrgprises a
HPL@msmng; C_@&dldiémsskka[t%ﬂt@ebb@%e B0 | kednkd Ui 8RE face
and exenplified below. Alternatively, as the absolute
conﬁ%uggt EBR 6PCEHRagnaSOa a)arnghdt¢Fing BRe open end of
di e he ol 0 r at Jngs
0" a3 T ospest VST i compoanie deRrnateispe low
ar eekiows in the lassemitlede deseeEPOOTHBEEARY) oned is sized
skilled in the art will recognise t % use of

horfBoHT T+ 3t At Yi 7§ it efPal TSF TR F9 e POGHSC hF e forward

prashet o of tHef isnedvet ereaheMstd Yoo GIMPRYNASMBE Y, as shown
formul a (Il-a}sgv\hereln Rd is the group of fornula (a),

and-TREF § Uk defined above for forrmula (1) may be
prepared from conpounds of fornmula (IV-a) wherein Ra

and Rb are as defined above, by reaction with a

conmpound of formula (V): wherein R7a, R7b, n and mare

as Wed i pedbeoroff otel aalk) .cAurel imnchenhemycdrakiee inserted

it "HRe G uche Hoa I ofoPBRpPArmIR Y Gatil a

pr efermbhyt betpeen o Giaent he refhuX tenper akut@ed, where
t he solvent. Conpounds_of fornula (V) are well known
in & aiEe¥Ad ad?‘étsr ebBPI Fanmai 1 abl e oYt chp Bet within the

pr no 0 0 (L
LB RS TR e PIROURIE Lol OO AL Rl ene
above, may be prepared from conpounds of for rrul a

(I'V-a) by reaction with a conpound of formula (M):

wherein R8a, R8b, and R8c are as defined for formula

(1) and LGis a leaving group, for exanple, an

O al kyI hal ogen or 1 i m dazol yI group. The react| on

T 1 o o R o s



Compounds of fornmula (1V-a) can be prepared from
conpounds of fornmula (M Il-a) by reaction with a

wa@iovablee7 r educi ng agent, preferably a bul ky redeBa@6/002965
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agent such as LiAIH(O Bu)3. The reaction is carried

out in a polar organic solvent preferably THF at a

range of tenperatures, preferably from-78 0OC up to

the reflux tenperature of the solvent. Conpounds of
forgulayd Viild - n r #

Forml o (1 %) b P odet i Bh R LR A Trn ¢ aagen D Rbmber 718,
prefertbéy BUBSnHcindna ofditda Bpirtngt of20 pr ef &sabsyown in
Al e action n be perforned in a.ran

soF@ke%‘gs? %rséf g}hg&% ColRFERE Jan?%’ﬁb%dofugg Phat the two
t enpler atigli eBorpeeherakiiy deeideahandl €ave t eapenatdte in the
and the reflux tenperature of the solvent. Conpounds

of ¥oFfa (4% a) F@rpFEpakeeP  r it ofp6ENEs Bithin the
formutas § XQAnlYi heashiQbn W &zftﬁm?ﬁé“ ngf. ormula (X):

RaRbNH (XlI) The reaction is perfornmed in a range of

sol vents, preferably THF/ DCM at a range of

tenperatures, preferably between 0 and 100 OC

Co ds ormul a ( are known.in the art: J. .
Chg@? od?£4¥i #?1 rangs OWPlQ}g)?@%99£773%35WnY%%si%50be LS
(19979vedbbd 166rofonpetings eitharawha EXoh ar@ereldocket by
known in the art_and can be prepared by known net hods,

or WELLIHTRF il | yRevafPABRES RHodTdsthE foERAVE 1n the
(I-Pdcamy heopr gpacad vy aRCamaunds; Af . f ofubaqehl +B) preak
by a nmethod simlar to"the preparati on of conpounds of

f orphe acqupbingraprconpoiuntdsnbfohai il afoll expraieydy means

Co un of . forymula (1] - may .be pr.epared .from
co%%un%gc%%s f o]?frr% % (%ers-%ﬁreoy 1rneagtt}}egn ﬁﬁlh‘:{ a R3gyadges or
r eagestian pt el ecdblly dBudsnt  antha cadinead 702t icH Ofhe female
preferably AIBN. The reaction can be performed in a

r arfEit L sBPUaft BaVEr derHAGE WS uekl Bheacpapgdngf member.

tenpeLaties, sprehgeab! y_stetﬁ’PFe?:%e erﬁ%}f&@%@&?t Ur € yowever

and the reflux tenperature of sol ve npounds
of ¥wtenteogad | ubrommy ibe prepackiefedmeasipoundsSdkeve 717

formul a. (] V- by _reaction w a brom nat|j agent,

or o br S S E PR EROI pREERTnd A1 DI et PabPadl Force.
as T Verdrndonueungseeieblor gukarely- bitcansbeno longer an
prepared from conpounds of forrmula (X 11-b) by .

r et O RF t hORSSGRERBIE r ddirci nglagent, prefleabljithdrawal
sodjumhorohydride. : tion is carried out in a

pol ar organiéggd?ve%%bg%éﬁggably THF at a range of
tenperatures, preferably from-78 C up to the refl ux
tenperature of the solvent. Conpounds of fornula

(X1 - can be prepared from,conpounds of fornula,

Gt i 5P BT RE (e T PR eECReBhnEE pPepisures 20
corralings, ok foyupllimd | s @dmbIPNBo0oMReupds 2fs fegall 802 and
(1Vv-a). Cbnaounds of fornul a (XIV—b% can be prepared .
f r drfiftohfpotitds COMPLENGUIRETOR)S - by TReactqbml 44 hagpembly is
amsrlﬁasocfarf@i[rﬂ‘i 6% )a Jgf%%ﬁé’%_t' Ry Sy RE' for ped 'e?.b%diment
range of solvents, pre?era y TH at "a range o

t ergpparaaiturelsat prékereatiigrnzdt weenl Dh@andih@0 iGC. replaced by a

Conpounds of .formyl a are .descri bed .i

OUHRS. Sohete™ THAPRSardtton b coiffouriigabes 2 seal
Forgadwiedd ) 4n phiodb Adryl a Hr odPck®R-, (ia% OUtnh i NeHel NFirst
Schene 2. Conpounds of Formula (XVI-a) may be prepared

f r SRRSHPRIHds o For Fifa ¥5ARY - &ncby Serkeltar hagt odyarying
as £paL r -a) from
coé%%ﬁ%ﬁ%ggpfForﬁﬁla %I%?gﬁ%%gﬁggdgﬁéﬁ%ééibrnula

(XVIl-a) may be prepared from conpounds of Fornul a
(XVIl1-a) by treatnment with an organonetal | ic reagent

of Formula (XXI-a); R- M(XXl-a) Wiere Mis a netal
speci es such as lithiumor M-halide, especially a

Gignard reagent in a suitable inert solvent such as

THF or diethyl ether at a tenperature between -78 and

N o, o o " o o o Y T T



speci fied otherw se. Were products were purified by
col umm chromat ography, 'flash silica" refers to silica

w@edo7fhomw7Thr omat ogr aphy, 0.035 to 0. 070 nm ( 22BCT/GBZ40606/002965
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mesh) (e.g. Fluka silica gel 60), and an applied
pressure of nitrogen up to 10 p.s.i accel erated col um
el ution. Where thin |layer chragmatography (TLC) has
been used, it refers to silica gel TLC using plates,
typ [1y. c ge [ u iu ;
PEGR! | Vedrd1 8 ORI, 0ohoghodl unl g, adoilplaiety  in
60738¢ordhhcsohvéﬁtstaﬁd fDnaEremmodxmgmmtanWbreOM§eﬂses a
cel ve npo nds caontai,nin a bas
contFEe LY A RRF e Gar T HurT t £8d “oy AR e Totitis ek 2xis
as BhenkFAcsgkhdenl £8sm obkheft s shat eﬂhaf’r apar akk¥Bged for
HPLC condi ti ons: HPLC system 1. C 18-reverse- phase
col GRAMERH02%k1oD Bigh R, aee@ﬁésiéuééh BRE S@ideh (nafmshown) 7 a
ar S lut;i t r .
O IR B BT e R s Frulig, hets &
of 5nd1/an|11am@r@edd|saalmhgl B4mg n 8i28qr eabilnd | hsB.arranged
ect ﬁt 230 nm HP C g ste 2 Phenyl hexyl
colﬁ t258 ?P58 fFhfLBha Iﬁﬂﬁ fth 5 mm particle
si ze), eIutlng mnth a gradlent of A- water + 0.1% TFA,
B: acetonitrile + 0.1 % TFA at a flowrate of 5 mM/mn
with UV detection at 254 nm LC/ M5 g¥stens The Liquid
Chr bh&t Bgr&plny UE< Isierthds chpysEper ppl 18y dtedd wprdance
LC‘WtHEEHQdf}rMCEﬂ%§1§m€h@t 59.[1 5 hCT Welh 8 (roximal region
18-reverse- phase col um (100 O nn1H|gg|n§) d'1 peus
w t 805 nﬁrpangedlefsmzepommUQucemlwntththwawerfﬂﬂhuﬂéfluld
form c_acid;, B: ac tonltrlle +

f
& 20T SRES° G U e Ro MR e, B RFIRY it Sn HBL6000L, rranged
95 601nb0ddnd W th 15. CQub19ng Bx9. A0 ladH 5a9% HdbUYh-bore
1.0 95 5 25.00 1.0 95 5 Detection - M5, ELS, UV (100
n 8pPit "PéCchshast r@rr-namﬁecevnaéfi@aftomltl\’vs tlodi s4PHorxis B
met r (posdt t
Vi cr oSt B P o CEF i o s G e T ever oo phaga el end of
col ta (©®ox1maﬁlﬂmémmnnnem@d Lana s&ammdar épereure on a
si ze A. water. + 0.1%formc acid; B:
ace?%ﬁ? #fﬁeatba% @@?8rﬂ%c£5%|8r Sffadient: Gradient -
Tinme flowm/mn % %8 0.00 2.0 95 50.50 2.0 95 5 4.50
2.0 5 95 5.50 2 0595 6.00 2.0 95 5 Detection - M5,
ELS, UV (100 m %|It to M5 with in-line UV detector)

VB TR SAGKGT nBERodioCEReRs r GsprPaystppsi tilanaker section,
neg@ét%@eﬂlo%el- m{m%ﬁ]@d e;ho\t/\aégfzéng] GBS LMt Nenring
a C 18-reverse-phase colum (30 nm Phenonmenex
Lunai@gﬁn1pﬁpwewbevshummedxauﬁhynad@a¢emt whterlfi+sh. E¥aling
formec ag B; acetonitrile.+ 0.1 Qbfor
o e DG aar R TAST TS § BOReR o bmtBS00sacket,  the
95 3i8nobeZ. 0085 T SBobietdh AedrdlsdsP SaBa 6.i@bhediately
2.0 95 5 Detection - M5, ELS, UV (100 nl split to M5
wi t3 acPRhetiv dcanhrjeE ROnFARY| 6 et boderds the open
s Vohd o8P ple (BOSLLLYeLRRCAREHRLEYS okoRh el HOMR TP cases.
4 Waters Cronass wth a rever se- phase col'tmm
(Fﬂ@@engrdflb@usfShherpnoﬁblﬁaﬁeﬁes 8h@amodr the socket such

qui val ent el uti.on + 0.1% form ¢ aci
%Q%Ybn?%rﬁ%?mk%P1¥%9?5?n?£aa@ &n é#ﬁﬂl%ﬂ?gllng is’ mated

Ga@h@%robglf@té@'@ﬂ\u m%%&@eogoékgt% 5 1.00
1.0 955 15.01.05 9 .0 595 22.01.0 955
25.0 1.0 95 5SDetection - NB ELS U (100 M split to
MS wth in-line UV detector) M ionisation nethod -

El ectrospray (positive and negative ion) Abbreviations
used in the experinental section:



DCM = di chl or omet hane; THF = tetrahydrofuran; MOH =
nmet hanol ; Et OH = et hanol ; DMSO = di net hyl sul f oxi de;

wE@ao177Et hyl acetate; DI PEA = diisopropyl et hBCEHGBR®5/002965
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EDCI = 1-(3-di met hyl am nopropyl) - 3-et hyl carbodi i m de
hydrochl ori de; DVAP = di net hyl am nopyri di ne; RT =

anbi ent tenperature; 38

HATU=O ( 7- Azabenzotriazol -1-yl)-N, N, N , N -tetramet hyl u

ron Xa o] R = ' r Lc
oL Lo B T Aol LU RLL ang pone

() -adidcBrphenyth@- yeatanpanmivgacpdevents the sealing rings

7-dinet hyl ami no-bicycl o[ 2. 2. 1] hept -2-yl _ester, (l])-a);

o LFn b e LR Lk A Bheiy p SR Shye i eo ene
f/ -5r & onbe 7o €i v0é hylanyno- bi cvcl or 2. 2. Hhept an- 2- one.
(IX-a): Ra, Ro = CHa To a chilled (-10 0C) DCM (20 nlL)
solution of ()-2,3-dibrono-bicyclo[3.2.0] heptan-6- one

was added a THF solution of dinmethylamne (2 M 8.23

M., 1465 5nAHRh) HbPRMRet, Thed RGN OFe MoSe fbL OPBAFiGures 22
slowy warmto anbi ent tenperature over several hours.

Af ted 27, haurcsuprheéngeactsicorr Ivi XaUlr ecomsr topeeat mated°02 and
and_t %mgﬁ%id d%ssohy?p inj&%ZC)and f&gﬁﬁred. The danc
filtrateawas absorbsq-onto Hiatohbcdols “8arth ahgdccoraance
chrweiet oghapsedeionedbe@isnt of silica gel eluting with

25 % Et20 in pentane to give 0.88 g (58% of the title
product as an orange solid. 1H NMR (CDCI 3, 400 MHz): d

1.70 (1H, ddd, J = 14.2 Hz14.4 Hz, 1.3 Hz), 2.18 (6H,

s), F2g2ré 1o Mhows 4¥nEllodb1ihg ds2ehBly 2BOdpdd.  The
d, J =48 Hz), 2.80 (3H m, 466 ( 1H m. b

() -lami¢ - Fomp henhyhenbas- BPaveholrdesl| hepranidadnegegion 904
(MlL-a) s Rae B0 = G T étljje&:g \ar@_%hdegaﬁ%%tprf?ﬁiéopassage
t he reacqlon by vi gorously bu bl'ing nitrogén
gastiwoughoivh) f ora 3rsbeubes, Which is arranged coincident
() -5: brono-7-di et hyl am no- bi cycl o[ 2. 2. 1] hept an- 2- one

(200 Hy, 2 0C TP hid¥ ) @ AR étoﬁsséawgaﬁbpm 0812 whgch has an
0. OFx Pk s h 81 Gt L PEENc AL MBS PREL g1 Was added e s between
degassed toluene (8 nL). To this was added tributyltin

hyor i 8ér¢R2apakture. 82 mnulistaid ethd sbHl theoprwadmal region

stléﬁgdau%%%%n% ni t ragen at nosphere at. 80 QC

for 1
hout I A%t SFGERE (35T ntH® sBf ufi G *SHHE Bt yith nfdce of the

hydsisiee { 3@nmext@rhall ne@d )imndrangewifs,ak@si®f is arranged
azoisobut¥ronitrile wer e added and the reaction was

heat &S @t T80 Brs f dree sehdurd. e PegbEioneRixturealve 962
Vas, eV apof at £6 4 02191 ¥ €0t 7edn Of e%xggpp}golsmgbﬁ t(lﬁﬁ&qure 22)
was chronmat ographed on a colum of silica gel eluting

W tdngednt aviesn tihesii 20080 EF2@ure Péht ane up to 100 %

Et 20 to provide a colourless oil 214 ng (>100% tin

resi due contamnation). TLC. Rf 0.25 (50 % Et20 in

pentane); 1H NVR (CDClI 3, 400 MHz): including signals

f orrlie nvd bed dteppris&s 98 £Bhket 968JtRa¥. 4sHAR1dl.f3%t to the
(6H m, 1.61 (2H_ m, 1.98 (2H, mM, 2.09 (2H m, 2.1 _.

8 (6 9f vhosvelyg apd pmgthejpuiside ofj @heyroupling
2. 3fdndH, drnd :ollf*:l%r{'éz)]%)efi eter of the pla ¢ includes a

()-ant/-7-Di nmet hyl am no- bl cvcl or 2. 2. nhept an- 2-
(I VEyst RedgRb thalH To asudstdndd g(-140 €laTHRNMA ah) opposing

sol uti on, of - {zdi_net hyl am no-bicyclo[2.2. 1 tan- |
S TR age LS m A A madhfent kLA tve s in the
trictesdd butpyealiwn nohydei des{380gRE, led§enoligd Th@ranged

reaction mxture was stirred at 0 C for 1.5 hours and
t hPERRATEFUOF t iton BRe| iftlpvunpxis B and the end of the

tris = bu a ' drci 0 1% . A5; Nl
addid S ey st TRk e SRS Ko iy §8"2he plate
further 1.5 hours. The reaction m xture was diluted

with DCM and directly evaporated on to di at omaceous

earth and chromat ographed on a colum of silica ge

eluting with 5 %MOHin DCMwith a 2.5 % MeOH

gradient up to 20 % MeOH in DCMto give 120 ng (100 %

o a1 - - -,



(I'l-a): Ra, Rb = CH3, Rd = bi phenyl -2-yl carbanyl
(second eluting enantioner) The title conpound was

w0 s@atmar f ol | om ng preparative chiral HPLC of PERGBp106/002965
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1 (Chiralpac 1A 250 x 20mmi.d.;12 %tert butyl

nmet hyl et her/ heptane/0.25 % di et hyl am ne; 14 ni/m n;

Rt 24 min). LCGM (Method 1):3& 7.07, m'z 351 .2
WMH] +; NVR as obtai ned for exanple 1. Exanple 4

l-ca no

gm?A[ZCE“ ma\%1 T%Qansrzm)rélfumwgdl%%j%%? %gy%9$@£é] hC% the
G—Bcoﬂdlm@l pheiny| 22- y| cBitdamdnthesolutiisonoaf the valve is

b hen | - carpam c aci

%{ ‘ﬁ% SHRRYER LS. B0 11 HRpt whtly thet sfrppght edge.

rrethyl |od| de (2.5 nL) was stirred at 40 OC for 2 1
hours. The reaction m xture was evaporated and the
resul tant solid was chromatographed on a col um of
si TR gelcel GRWMEL D t embey, NBH et DeRPEigeve ag 1arm 960

41, 9 e a S I
o TSP Ee TR Rad T t oh T HEREEIn Line
[l\/jm,tkh_ca:szs(A/Et hadpih: ORL @xiéndbnfrofmztB65ehh] ©f tHe arm.
N 1.13 (1H, dd, 13 6
NR“gei %b“(li*"H p?ﬁ lealecﬁkﬂt ailfggo%zwwat'z
1H s), 2.41 (1H, m, 2.78 ( 1H s), 3.1 1 ( 1H t, J
= 3.8 Hz), 3.52 (9H, s), 4.00 ( 1H s) 502( 1H m
6.63 ( 1H, s), 7.13 (1H, dt, J =
(1Hhgigfenale) cqupl ing, memper 790331 wngllu%m ﬁ‘) th?fowh ~bore
( Ho g, ‘]W}’Tl<,6f14l|¥) c@izﬁ'éﬁld%n% w,lgh the flow axis B and
() - syp- Bi phenyl - 2-yl -carbam c aci
7- cexretiy$ anfrombi cycl 6fi2s2. 1 drvbpt £ERayl dst erarranged for
(I I
7

_br?LrIIuanéaIBPOI? v(v}?h aRdsgcgﬁgh%Exl'azbglscs:g[gga%lota'sh%n ;oa

O sty | apb nehathvar @oiriieesiond h 1ﬂ-1|51@p&@ﬁp21ﬁgeax1s A;
(XIV-b): Ra, Rb = CH A solution of dinethylam ne

M 8221 rﬁnteéﬂfgl%ols)eaIJ#UBHFr\I\ﬁg adddd fech smwmbn gfhich 1is
8§y 2, 0] ta ol 9. )

|n aceto e (Zé&%[s% E\? hC%%C gﬁgnt heergcf{n g?u?%héalll ls%c’}%‘% and &

warvalee andi estich eapeany urel bvlenodn hbahtl stlveed at

anbi ent tenperature overni ght. The orange sol uti on was

filtered and the filtrate was evaporated to dryness.

Purification was achi eved by col um chromat ography on

si ITiea gelvesiBg dpdpdRCH v OCNetocki Jfd Si¥dt&d (9dnks. A

% of the product as a tan powder. LC-MS (Met hod 21

Rt OBt nildnky 29270189 3Hgahed, fast §\ﬂ1 the wvalve.  An

Bi a c

T R S R L R R

(Xllinlb) afc Ra. lRpati@ ofRdet bﬁqﬂmenyheZayzllcsardman'yhe valve.

SO| %]gﬁ %I?Sggéanatcﬁ égnFﬂ% J_ntermedlatewaflr?]gdls p(:)Lvotably

S- W@We@'@CYCé@[cgpgr&ﬂ)D@%@IﬂbgrOBgM90THBa oPe2dble member
mmol ) in toluene (1 nl) and the m xture heated at 70 C

overqii ks FheusoRverinkadhednovied i¥ed a¢libh akgspret to the

B T L e
as ehavoedy p@ﬁvd’ehe fddahy N&Db&Y . L@h%lbl’dbﬁ:hﬂdlh):e Rtink is
6. 50, m

() fiskipees nﬁ%eﬁgpngcgph%am% gppgable member offset from

7- di gt bk anigyo- 3_501{3/’&!&2()’ birgeCl Of Zsed: 11B€Rlre Zsdthe as that
ester. (IV-b): Ra, CH; Rd

bi prRIHYEED- ytlh@ar Bﬁﬁ?PSod?QﬁﬂQﬁ}“r oﬁ@@nﬁ@t?@@eﬁgate e8ink and
nmol ) was added to a sol ution of biphenyl-2-ylcarbamc

acid 7-di net hyl am no- 5- oxo- bi cycl o[ 2. 2. 1] hept - 2-yl

ester (200 ng, 0.55 mmol) in anhydrous MeOH at 0 QC

and the mxture allowed to warmto anbi ent tenperature

over 1 h. The solvent was renpoved in vacuo and the

residue purified by columm chronmat ography using 100 %

DCM followed by 2 % MeOH in DCMto yield 194 ng (97 %
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The title conpound was isolated follow ng preparative
chiral HPLC of exanple 5 under conditions reported for

wexamplw72 (Rt 19 min). LCGMS (Method 1): R 7PABGBRG06/002965

mz 351 [MH +; NWMR as obtained for exanple 5. Exanple

7 sy p-Bi phenyl -2-yl-carbam c acid

7-di met hyl am no- bi cycl o[ 2. 2. 1hbept-2-yl ester. (Il-b):

Ra, Rb = CH3; Rd = biphenyl - 2-yl carbanyl (second

el ut antj o he .t.itl }%ﬂgp [
foﬁ%%&?ng@pﬁggérgé%zg;cﬁ%ﬁglqﬁ C:ggggxgﬁ%ieégégégg? member
condbtaions sepiweediforvakeeple 2 (Rt 20.4 min). LCM
(Method 1): Rt 7.14mn, mz 351 [MH +; NWVR as obtai ned

for exanple 5. Exanple 8

()-syp-[ 2-(Bi phenyl - 2-yl car banoyl oxy) - bi cycl o[ 2. 2. 1] he

pt -They| Jodaramatehy nameri Umsi oshiletaftid)lyRasifbiaiRe o the
CH3,. Rd = bi phenyl - 2-yl carbamyl The title conpound was

pr e 68 WY nef cRdi pRbRsmereReri ped hafF fhetraight edge and
pr j . L t ) : L.

i 2 6%5%ﬁ+€fc(%%%g%&%é‘1.4@%@1&%@#?%{%89?{1# %,Osfd’ 28
= 1&dwn BfgRipure. 78 (thdd, shyaighB88efgeH i obRi@de (to the

1H, 2.51 (. 1H e 13 1H, , J = 4.0Hz 2..96
(L Big Sk gripn® i, T, SE thy Ardudid Bheed e enest
( Ufom) £he. BXi(slHfS)otdtlén( iy Phralidd (b tWd, coupling
7.37 (3HL m, 7.43 (1H, M, 7.50 (2H, m, 7.99 ( 1H

d, $f)S Bhe fol | owi ng exanpl es were prepared in a

simlar manner to that described for 10 exanple

1. COUPLI NG ASSEMBLY FOR FLUI D LI NES The present

invention relates to a coupling assenbly and in
parthieufemate meobeapl ingladsentsny asm t 230 ethat extends from
rel a i ntercopnecting fluid passages. It is a .
Cort Pl iR haly) ok le P RERRYE pethars 14 pin ool
quiekienandfreheadablof stdlereohneet theo fassagespbeallel to
pi pes or hoses) contajning fluids. The range of fluids

t o D 135S POt YouEther with their properties, may

vary w dely, including gases such as air within

nmedi cal oxygen masks and |iquids such as oil within
undersea drilling operations. The pressure of the

fl id paselagther argentHe copt | pgohssémbl yngmytadr ynto the

fro t rally the sane as_the anbi.ent_ pressure .. .
ar&%%gggﬁeggéégng f i the thsd™of 8nsdgni%a§kgsgop081tlon'

hi gte pslessur enl iFquiude @3 presswheshmahy tgies 98€, 961 abut
ambi ent €ressure in the case of oil pipelines

. A
nuﬂﬂ@?.% Tot9Rk PECSas coipl Phgtar Pafgetncht sPaFable member
knoygy i e dhe- @i de MDET ERY LS eﬁ&‘éi@i?fl"éhg R3$989C8re still
are provided with ‘correspondi ng coupling nenbers to
facildsste tRe jUiai pgobk passagesrtdhi Sumphayp the valves

praovided in the formof a femal e coupling nenber .
cor?pfrel sclapnegneaé s%%{zjéi’ awgeg ¢Br Peéspeocr?df%gp(%%}%l%%uﬁﬁi fgown in
mermigrueOn | StRg 8hpbabR boeeisvallee 41 dlwd seskethe valves
The coupling nmenbers may further be provided with

br €& val ves such that when the male and fenal e

coupl i ng menbers are uncoupled the ends are seal ed of f
preventing fluid from escapi ng. However, releasable
coupling arrangenents conprising a socket and probe

carfhe eapening gefsdpur ardbves oisesuhaiiastt iachlyt osexpbhr and
t he .mal e, and, f enal.e coupling nmenbers art. Th

se&&% i 8% f%ersc%rji%e%eﬁeerrgtlgd ‘?ﬂg%ht 5etaft%§e§i’ceessgf’e valve 930
of tdrel f | ui d A tthen phebeoupl ingeassanbliytBxert thg d8in moves
pressure upon the end portion of the male couplin%, .
neﬂﬂbrr%ﬂﬂi%%ptﬁ%rEFGrgaévﬁréﬁﬂﬁﬁjéﬂ-ﬂﬁ% Pressopelang axis.
Cr @85 SSGi | ORélc 2688 QEmﬁaﬁspﬁ%b%Bﬂﬁﬁéﬁ%F%HE%_%ﬂsrgtraight
it exits the socket. Consequently, the separation

force quickly becones large with high-pressure fluids

and | arge diameters. \Wen the separation force becones
greater than the frictional force retaining the

coupling parts together, it is necessary to

o o, o o o T L
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This force is known as the breakout strength. This
desired breakout strength may be relatively | ow

weowparsd’ with the strength of the nechani cal PEr/6BR106/02965

devi ce used to overcone the separation force exerted

upon the mal e nenber by the fluid within the coupling
assenbly. Consequently, this g¢an lead to the retention
devi ce being constrained to only break or rel ease
dos 1 4p1 Q0GR e R o AT S o ot and. tren
rethpn’a@evit&. Treeamseiani shousebtak eounher acklate and
P bl ¥ e TR Chi Bded DBepRUvAAEoPRAIng, the bin
br eadoel stenengts to amderplhat the-dreskowb stiengidupling
may be set independentI%. It is known to reduce the
se@fai§nt£§uﬁéesfwT%i h@o@ﬁ@_@é{@@en@;%&yéb@f tl;e plate
ar rangyh u n addj n an :
counterggting,@?ﬁgggé%gfagggi fé%%eabreasgg bfﬁ¥he puring
fILﬁmktmeipdeeoapﬂﬁng,t¢ﬁﬁespsatsemayabiomiﬁstbyeabedrd the
R
o G ot e Tl o CotnlnG meaber wher 61t eerte tharmen the
f erfgd Ve ouf i ﬁéq‘é&%gthe%@%qmqw PRétcolipPi ngnils of the
saighdo.be cpresshte bal aeedior eLLEEhEVE YRGS LY & and
in a zero net”separation force due to the Rt er na
fl utlte precsiserésco@iteent |y however, rel easable

coupl i ng arrangenents include protrusions and fluid

ga:hs t hat creage_:urbulencetmhen :Lansn}:ting rluid t

et ween one conduit or pipe to another. is also no

possi blignti@ikping' sUedhicoupl bAghahe@Bol$mant is that the
requirenent in the oil transm ssion industry and
cor¥SLIRT #BYi Agcaugeinge AfhridyimemeeFnspaensf agd closes
o hspecting Tt | Soancobraet Tor thechdEFan; A "9 further
irn&nﬂéxwemtﬁémtenpt to overcone at | east one of the

above or other disadvantage. According to one aspect of
the present invention a coupling assenbly for

rel easably interconnecting fluid passages conpri ses

mal En and tkarhl engaiplndig: e ers thWiiede redBt 8drifures 25
use by _inserting a probe of the male nenber into a
socket 26f theCPeRhl ey mefiseMb loacH CoupPRgiFeRbey male 1002
incdudingsg.fiLs ?ﬁgg onnection to a
fIS%d passage %n%ogyﬂﬁggag g?%ﬁéifending fromthe
first end, wherein when mated in use, the
t hr ough- bores of each coupling nmenber are coinci dent

al a.first, longitudinal axis and t r obe and

Socket Prk CHrhor e P A LRethd 101 TgEndiember 1002
aximpwhi €dk i on | NEhé Nesh 0 4he 41 $Béevxi 3017 he

t hrough-bores providing a fluid conduit between the

two fluid passages and fluid being substantially

retained in the conduit by sealing neans . Preferably
therangl g OF pAEET DAL Qe PEL YRRk DRLTT 8L 18RY19940RY ranged
| ongi t udi nal "‘axes is between 5 and 35. Préferably the
andlar ofcomelher t bvn bevivelen &hefirsst Andidecpadgsage (not

| ongj t udi nal axes i tween 10 .and_ 30. Preferably th .
g O ') BESRr on B8 el e #etoniid o ERSRGIabRE with
| ongi tudphahgaxesis sabetaveehrdogartdoze. RUEf er abliyht Nieas an
seal i hg neans, may, copprise a_first and_second annul ar

sedtiiy TOTELGSRE sehth nghe i AYRW ndyt peBarPengedenqsudeteen
to Jberpidhe ' f oan 4l R ctd t n ; :
thfgdgﬁ%%%régégﬁgrgoggeﬁ.Q§%§§§é§%?ﬁdgfi%g§ ﬁgggégﬁﬁ regron
be external annular sealing rings on the probe, such

that no net separation force is generated.

Alternatively, the sealing rings may both be interna
annul ar sealing rings within the socket, such that no

- . Y
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fluid pressure within the coupling assenbly is
arranged to energi se the assenbly, providing a net

WO 200ee1716e51 st i ng separation of the mal e and f eP&l/6B2006/002965
coupling nmenbers . By control of the dinmensions within
the assenbly, this net force (the "pull out" strength)
can be set at a desired breakept strength, or set
relatively low, with the desired breakout strength set
by alt (Y d pre t
|nJ§%%|%n%p?%de§1 a S|ngle |§ %ﬁ%g%ﬁﬁ %%qqfél §£eﬁf the
theprwheilLamﬁpassage$ermh&chseaabhgs thegcoh@ﬂ5;m;ﬂhich is

£ ed . ccorgln to_a further asgect o£ t he

pre TN HY et Pon, TR et hbesrerd| *hshbFyprore-
i nt erconnecting f|UId passages conprises inserting a
probe of a male coupling menber into a correspondi ng
socket of a femal e_cou ng nenber, the coupling

5 nmenb? sSHRETWY %3%nﬁeé@églifomPWét@ﬁdaBPUFhéhﬁl @.r@xmal region
passag a t u [ e u
L B i A
ar renged fard cormectenn tvoitihe & | tiigp padslaye famghed at  the
thro.%g bor e. extePd% % fromthe first eng wher ein
wheH Rt B T HOUseE Hhe PRPRugh? Boreexpe aﬁﬁg&8ﬂpllng
menber are coincident along a first |ongitudinal axis
and the probe and socket are coincident along a second

| on |tud|nal axis, which is inclined to the first

axi hF@ﬁghﬁSW@§tBro%mﬁ?ﬁhm%nFiU|Gh%oh%ﬂ?§le coupling

betﬁ'{@@&ef he do dold sRassaggs Qﬂgo&%HLgopg' N9021 which is

substantially retained in the conduit by sealing neans
T¢mﬂ¢ﬂxﬁﬁmm vhvlenthenfloel adés Enyndoabteaﬁﬁoﬁrwm.a first

the_ h h referred to Qfa ures or limtations, + q

or e58ht Avent T of AN IS cAPFi &P THE et &' II? "§ secon

VarfImﬁdV\la;yés@aJ@ese\(ﬁbm §Hbﬁﬂ) Fengs Wokkemowilde2 that is
descrj bed of exanp with reference to the

acé&ﬁﬁﬁﬁ@?@ dWh%PnE%e FﬂuRhF%% axigj §gr @y ipgegnal sealing
schemal i €00B0SSSRGt | pRak b aW.af &JCFYSEoe%%d'&E&{ end of
of the presefnt invention in an unmated position;

F|@dme 2ocked ;schenat & ¢ diradssshegetd omalcewisewl 080t hevhich is

odi ment of, the pre t invention in mat ed
Dot D H giPe 54 AR s (e TbbIe RErBRE Wby forns
of enseasend endosi ment obckde. present invention in an
unmat ed position; Figure 4 is a schematic
cross-sectional view of the second enbodi nent of the
present invention in a mated position, wherein the
po _ r g 5:LS [ -
P S RSEl BB D080 D1k SaB 30Ty S pepigizoular
pr ezeritrisivent ot darally nAvedegosiititonthehef@nal¢ heoupling
p03|t|on i s_secured. Fi gure 6 1S a sc

cr GEMETt FBRaIP i SOt AT ¢ ﬁ?P&CéﬁS&EFﬁemaS&?eﬁ hgiece 1041.

prement sémventt@hatNwashBkeghiResl tiOseydes €k Ntbh@he female
position is secured. Flﬁire 7 is aviewof a forth

errmmﬂemg ofMeREHr eseMhd neerticdrdud aan wafdiesd piece is
oM, n u [ d

Do YR LSOO TE D Sl devhete co

sectthe)nabmwcewcuEElag;urpercstnrlssxaorschem&t|t:hat they combine to

cro s-sectional .view . of the orth enbodi nent of th .
it FnGentroAT i it ed B%s??ﬁén q%h%?%.ﬁlﬁﬁafar ridge

malﬁs COOPhtDgeABMREh S:iQf BNOWRhieN RrAfSS§eCtheN@dircular
plane, Figure 9 is a schematic plan view of a fifth

enbodfent LOFNE he tBres i kiwia@eidon 19Fess unh@f@d with the
po is.a h i.c. Cr a

viga%%f qi??%%tﬁégﬁbg |§§%t%g?ﬁ?%% p?@Zen?g%hggnklece 1041
along A-A of Figure 9 . Figure 11 is a schematic
cross-sectional view of the fifth enbodi nent of the

present invention along line A-A of figure 9 when in

an initial mating position. Figure 12 is a schematic

Cross- sectlonal V|em10f the flfth enbodlnent of the

e o, . A o o



Figure 16 is a cross-sectional side view of the sixth
enbodi nent of the present invention in the m d-coupl ed

w@omroLem Figure 17 is a cross-sectional si deP@T/6BR2@b/002965
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a seventh enbodi nent of the present invention in an

unmated position. Figure 18 is a cross-sectional side

vi ew of the seventh enbodi nengzin a near-nmated

position. Figure 19 is a cross-sectional side view of

the, seyenh embadi ”ﬁrlaEré‘uTQEe r%‘%%'&s' o & DLRE 2upling
i s & cross- sectlona & Vi eW of AN el Ermbodt meiit

of mdisber eisent traventiwg memear undee ed p03|t|on.

Figure 21 is a cross-sectional side view of the eighth
enbodi nent in a nmated position. Figure 22 is a side

el evation view of a ninth enbodi nent of the present

| NVIESE A DN hép BRmBRAALESY POSbhpeNsekl GUr 8p23nkSTord BhAE type
el evation view of the ninth enbodi nent in a near-nated
posalfrcmrgewrg‘areoealrstlegs@ﬁeaenemberoﬁfvrcewnef t f&e spring
nin di t it e a
sch%ﬁa?%?%wggg sec é%# g%§Eg%Eo lﬁ %%% dehe as the
enbmﬁhm@mérofofheﬂnwesemtuuavenprohruelannatedAs such, the
posrtron end vrew of Fi

ur an gur e

i etBba 08 oatRanbire cross! oerPoral “LhGe BrBcdrCular
thepf@@fﬁsfﬁﬁoghaeﬂhe'Beﬁmcyﬂcﬂﬁéﬁdwagﬁekl Reckl GHE thereby
2bb is an end view of Figure 2ba . Figure 27 is a
schenet¥es cEbss seadtdigimllagi deashiely biega dlsevehrmly to the

0 present invention in an unmated

posr?ﬁ%?fﬁ%réﬁﬁggﬁ 8 is a schematic cross-sectiona
side view of the el eventh enbodi nent in a near-nated
position Figure 29 is a schematic cross-sectiona

vi ew of the_ el eventh enbodi in t.e
SosTi? G 181 GHIE! 5081 SoUDeF G698) Boat PR S Flwidion the socket
twedft h warodiseent Of EBBpREAGENtMAMVEAL | Gt tially as
un-mated position. Figures 1 and 2 illustrate a first
entiok epies bY t desprékedt Wabknt r@ﬁemhéeco@m i igee  seventh
ass conprj g 1
fen%ﬁ%é%o%% Jll:ng rrerr‘g (jlm eS'Jdcfjhéer{s]e ﬂegfgbcs %ﬁ@}j coupled
unQQM@iEﬁomndaeouﬂkﬁd1tn@thgnxerQSEngﬂes ieaaanng spring
respectiv s enbodinent there is oupl i
o & AR NSRS Ui PO © o858 Sghdihi BPEREShAPLLY move.
coupling menber 102 is inserted into the fenal e
coupling nmenber 103 to define a conduit for fluid

flowand a flow axis B, defined by that conduit. Axes
A ahdl BrecrﬂroéWdYand%ﬁ@rﬂebedomé@oureQ@rewe el ethe seventh

co L fepper ;10 c gi 04. an
a g?ét regronl?lnz‘;fllrlfp bggﬁﬁogxﬂiL ng 1%% e$bro e%‘lgure
is 2%at hehkorprafe aisubstaardritadd yfcgulm meriireal wi Odgrawn  from

whi ch has n axis coincident wwth the upling axis A
: ° niPE EBuEﬂY i FREHTRT D § uPFE@?eEoﬁg‘ﬁ sekegve and washer

Cirgidas!y eeRdid calt t Br gughhene i hs, H‘f@:&l@oﬂf'@sf@rce the
straight axis that is coincident with the flow axis B
andreha endsd berwean £Xnands apedwléyartdlmdallowmg the

hr oug re co sin B su ntially
cons% ﬁgin% : oI'hIe?:no(kzl%rpest ar" en‘—’ldll&{c ?an pr %)sﬁoﬁnal the ¥ fixed
r ega;@ma:it@d:mfd&ﬁ phetf:ussbnapemtl@me Af1dve the onghebarompling
108 and is adapted to communicate with a first fluid

pasReREY nb? %GW%Ple Th&USeddhd- Bpef et L1 8Rtt Rature of the
t hr).oé‘tgath‘:rbﬁﬁi So Ak @nged:Qy a GidydRRMd al diace Rftaining
the probe he mal e couplrng nmenber” 102 fur't her

i NCIRMIERT aretogngenier 1180, 0%itdigtrlexsénds arBuhd inesiliency

e 4 h S . ro [,
aburéggb¥a%%9ii%9 E%%s?% %ralggggg P%égjgﬁc ﬁgnp&%f%lon in
bet ween the probe and the proxi mal region. The
t hrough-bore 108 is defined by sidewalls 114, which
are of substantially uniformthickness and sufficient

to wthstand the forces exerted by pressure of the
qurd along the through bore A s Wil be here|n

o - Y T .
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abutment face 112 assists in resisting such bending
forces . The mal e coupling nenber 102 further conprises

waeoogntmrnal , annul ar sealing ring 115 cl ose tRCT/382006/002965

free end of the probe. The sealing ring 115 is seated
wi t hi n an annul ar groove, which extends

circunferentially about the ouwtside of the probe. The
external dianeter of the sealing ring is greater than
theasihRioal AAeLaE oo REOE 100 deY. { Nafhen the
the sealing ring ensures a sea en-the prébe IS

i nsertsl Pht bhehdreekaiue douple g aener t@8ovadsmahk probe

di ametrical through-hple 117 i rovi ded, i n the probe .

ol d5Y y L AAPactht TEaer FRTaREES R, SPRESHmIR L oPF I g P L ing
menbercomyl . f abrreat edebyiatygWekbknAYN thereby provides
manuf acturi ng met hod, for exanp?e_casting or machi ni ng

fr R e kSt PeRethatP vy, CoYPlEngr ef erabl e to

machi ne the male nmenber froma rod with the axis of

the proximal end and probe coincident and excl udi ng

the through-bore. The rod can then be bent so that the
axi sntnthenak odemabuphdnandfprtbise marle i aedli ienade clospling

ang| .. before the through:bore jis nmachi.ned. Th
oL T R ho et 103 bbrgrisal NEBBHySHiar the stesve
I nctftsies thd hdayghshepedl2iecybsch 48 PrdhiesAE described
internal diameter as the through-bore 108 of the nale

coupt ithgr Hesberca 020 B $o ekt cipodinppt .

t hrough-bore 121 and the socket 122 are both

substantially circularly cylindrical and straight. An

open-end region 124 of the femal e coupling nenber 103,
whiltre | Advaddsden apersuate af tambadimmigh- ber ethi2y, birgakout

oty el By (nBeBBERC: 15b e ETRA yeppasing

W tdi tthher codpl ting axile Aoxr ThesoekedodRPling alen®ieze tOr any
snugly receive the probe of  the nale nenber 102. The = |
sodkEtt 1228E6fpri sed e cFesibl Bt e NAA exPéndshep refaining
an ehehdace1126. aPhspesed, &y ovpd cbhe1iRY d8rrer a breakout
circunference of the socket, adjacent to its openi ng,

i s lareddrmEnal , annul ar sealing ring 128. The annul ar
sealing ring 128 is seated within an annul ar groove on

the inside of the socket 122 . The internal dianeter

of the sealing ring is less than the internal dianeter

of Irhearbosevénthecsbolthestuchahdalitwhearthenpeohe Figures

106 is inserted into, the socket 122, the sealing rin
12értﬂ§ﬁr%§'aas%%Pp§E?ﬂ ?ﬁ%e%?iyn%%pEaFoﬁEFé§e§u@f5@ e 1102
of die Probe.1dher @pd-d@se: d2bndiasep, fluid egress

aperture 130, whereby the socket is In comrunication

with the anmbi ent environnment surrounding the female
coupling nenber 103. The through-bore 121 extends

bet he-open- end .regi 4 an t PN

tne St dr orb e SPupR Lo E Y Yot 1n
aperdagelah3ze i sitlhcahed fhetweambdiE Mgiitgr nghe anallkakoupling
sealing rin 28, and cl osed end of the socket ,_ The

op SHFTERE régp n AL 1< Tonpr iR la $684Cant1HP4 yarranged
CYlANAri &bl R4 H8dn exgends rom the bedy gf F_I%%sa e (not
femal e coupling nmenber 103 and is co-axially a |gneg

wi tshawre it he opghbboid 0521 whilieht Hes operaeoedr egiionide2at with
si de efine the t h:bore. T id | }s

13 \ggéhé}}gébgﬁ%ﬁ]i %I’Iya ugﬁ%rg%ht_ﬁlog nefs,llgogle’nd%\p{alclh has an
sufdxic endincaidenthstarid the foswesxexebt addbgxpeassubetween
of the internal fluid.The hody of Eﬂe femal e nmenber ,
10F i S-S h?PREFUTRuPPNG (46 tad PheéPhaf e BEX4Tal region
suffiLierde ddW EkNSS B & Pe bk h§t@fﬁcﬁxﬁ?ei‘@ﬁggéleégﬁE%d face of
and in particular the herein described bending torces
acting to straighten the socket and through-bore to

| esser angl es of interconnection. A pair of smal
dianetrically aligned through-holes 36 are provided in

the walls of the socket adjacent to its distal end.

——r I T A T T



socket, and a second part conprising a rod or tube,
which is attached to the first part. The axis of the

wa@ewotrepart is inclined to the first part andP@r/GBR®6/002965

10

15

20

25

30

angl e a. The second part nay be joined by any

wel | known nmet hod that creates a seal ed joint between

the two parts. The through-boug can then be nachi ned.

To effect coupling, the male and femal e coupling :

me S LA N0V, into ity n ure,l ;
R pPaBe T0g Ts Then Sdvanted aiany Hdaretinfpten 1s
A )arkangetihelseekéb tRB2. fbari ngdi nfetheoprobe .

external annular sealing ring 115, |ocated around the
cylindrical external surface of the probe, is able to

pass the internal annular sealing ring 128 | ocated

ar onhd mheecybupdingaheipier nal2s @bﬁ%@&s@fs therasicketflange,
as at .least one ring, and generally both, is conposed

of WREER| IliSentrerRgeOmati ctiut PR SPREACDheHr 6he irroximal
ful Lyst gser, LALO ocket oupl.] X

A, t%e abuairﬁgn;CH%f I%Jﬂ%ést %%ane%rgbce?&q@l% %ga?#s)?g?ﬁe dbutment
f embheeccangl ingcirerpefet®@3t il nifrates theshegehentemblexr 1107

this_positipn.the through-bore 108 of ,the nale

coub? A5 reRBer PRE FBUGHE FALS CorglidenabRAg db secured
t hr aughhbore ridinffrdrhel 1emh € codpltineg redier Flénge. The
they are aligned alon% flow axis B. A s noted above

t heSRER R oUtHIRRF est dtle 6PTPEéRERCal iTHRIFRRtially tubular
di agetef onand,hepLhgy aﬁ%a‘iﬁ’eﬁ brtgu%’l}et W %rneg[ h?{%éis A.
define a snooth, straight ow passage (see Frgure 2

Thiee f Ishiech tégr esseaper tfooa 1130 assditd tfilmngsernidortowards

of the probe 6 ,int he socket 2. Before insertin
the£%?oggefogn9np tHE Ut 12 ,etﬁisgﬁikgpgc6ﬁ{$ probe
t heafhdiuideofditdte 1andn @nbrenvicr @R § OFmBX2PP! enaithe same

or seawater. A s the probe is inserted into the socket

t heP&XtBr nal Aeallinfgmisdg regdipér nflangeal exFehdshefrom the
wal 55011t bggSQek uengl pent, Bl uid.i :
force% %n ?ﬁe g?rgé?i%ﬁQ%?Ht%§&p¥8@5928n%$énéﬁgFr% axis.
relative to the socket. A small anpbunt of the anbient

fluid contained within the socket may escape down the

t hr pugh-hbor.e 124 of, t he | e couplin nber .
Fbwgv%F?lgﬁgg RE &% ?ngﬁﬁgnglﬁ6¥§5§§§sqﬁHﬁ”ﬁﬂérFBFeSheath
132204 bhReahbeaugh- bote, dibeall vhd cagiemnl.y exht HH0R has a
the socket through the egress aperture 130. It should

be efeaFet Aatst hBali AEnsPénsigentheislr tbe dgem @es B. As
13 r de 1.n r esi. st e. force
ar?gégfoﬁﬁﬁﬁﬁgit%g%g%fqfﬁgﬁaroggélggﬁj?nqﬁsefiggéi5? as to
f oraexenpbdaoe | theafenabe aowpl engbasedekiquid, flows
through a conduit in the coupling assenbly 101 under
pressure. The conduit allows fluid to fl ow between the

two fluid passages and substantially through the

t hrougherboepok@8g 121def &he Hrad e stedthemibe the hole, an
coupl i ngnenbers 102, 103. However, at the_ intersection
bet¥REII IS F9BCBE? e8xhARCBeRALsEl Ehetextiengioupling axis &
di e t p hs s.th hey | r nal :
diggggeFrgb ﬁﬂgasgg g?} ﬁ%ﬁ%ho?sq%§%e§§g$§ﬁfn oFg%r%ﬁ?aglng
i nsegdans hel 6 obempni seshe pdeket witherethsoalghe fdle dhat is
in_the annul space, bet ween. t he grobe and the socket.
TW?%%R%Q?%ﬁggﬁﬂu?%rt%%a??ﬁﬁl+?%g %4% Aphich forns a

seal between the probe and the walls of the socket,

prevents the fluid fromescaping towards the cl osed

end of _the socket. The internal annular sealing rin

128} WhPEh"¥ olRBICE s ddi® et ST I He & e kBRPAA Tt gection, is
raddgd g a h r , exents .t id m :
escapiﬁﬁy{%mg§ggisﬁe%gggﬁggHﬁﬁgfM?hgﬁgo é%#yThe&F%mQ%OSlng
conduit therefore conprises the two through bores 108,

121 and the annul ar space delimted by the two sealing
rings 115, 128. The pressure of the fluid exerts an

equal pressure on all the internal surfaces of the

—r o o " o o
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sealing ring 115. In the present enbodi nent, the
arrangenent of the seals is such that the coupling and

wa@epangtsron forces create a net force that actBCT/GBa0gN02965

or maintain the probe into the socket. Said net force
therefore being a product of the fluid pressure and

the cross sectional area of the annul ar space between

t heprobe and the socket. It will be readily apparent

t hatebye A HaRgh G HOLR tha ANl @af %Q@E&Hgnrg' NB%dial flange
ei ther about the probe or about the socket, "a zero net

coupl ohg flatte iis achicewedl WhéErsehe fmbe aodef esmdle of the

coup] i ng nenbers are coupl ed tqoget her as shown

ot O aRRRel T O AE, KRGS i hids to  the
al i gneckmbéh eachbnet heterAaDi PadByl bﬁléﬁ?@f bedthBreudahth.
them to help nmaintain the male and fenmal e nenbers in

coupl ed relationship. This helps to maintain the

coupling when a separation force is inadvertently

appl i.ds t h a e arge f IS 4

appl i ed,sﬁgtﬁgﬁﬁ%dgiﬁfﬁrggi é?ggr?é}gdﬁtighd%%agé‘}%? s in the
couprd gyl aspenbl greafiedpibetement dile ssltkatie amtflepante. The

occr e DG Rt nChrBakBOE Por Ao BFORCFaf SPBRGE T Ta0e 1112

Fi gut@ Snanteacttred rthd adcsesonehenbedenrptl ehdiiAe flange
present invention, a coupling assenbly 201 conprises .
at Peasheorfe i cBEPPRAG w&%rsgmnan@@%i%ﬁdclosmg
203nerk9ch ] € scoupbibng MEIDer; ds %%negﬂbkq%a o Figure 27,
accordance with the male coupling nenber of the

pr eviisienisdg nehesiandmiemblerdess aipsexi nedwaeds ombutment

20 rranged for_ conmunicatio Lth a fi.r fluid,
B e e D T
coiagd deht WiritenLoUphiDNgl aXisnbde, & tHROUGAR@E In the
208, which has an axis coincident with the flow axis B

and- I ¥hdBoBetieEn Bt i 8L ferthpe sheadidi sehpséng member
of 1.\ Proxd mal-pegi en L@ second aperture on a

! ?@nﬁ
circunfierential face of the probe; and an externa
sealing ring 215, which is arranged close to the free
end of the probe. According to the second enbodi nent

ea e coupling nember.further canprises r adi.al
Fl oo 216, A REeRanFRal kPl 557 “BmAchn BrcgmREn ennuler
f eadan el 2dO0riftge adi als f1l aogec@Xbenfscabaife tdEstal end of

proxi mal region and includes upper and | ower surfaces

t hatharkr fe h%@‘én%bet6P?HEHF?0§£§?P§th9rﬁ 1108 and acts to
ci reungf en [ dewal | n e and r
surfacestg%é ?goﬁgpeﬁgd1¥%§a?g§%?ﬁ§hl%aggggurfaé%?mﬁﬁgernal
meciemiidad «¢liing 21766enprésesd awdithdnl aandiisttsetdl omrnnular
218 and t side sections 219, 220. The circular djsc
saﬁ%%ﬁ?%gﬁﬁFp §s t €a éqﬁiﬁﬁ PRERET afd r@?ﬁﬂtﬁoﬁed on
cerdHalotid €, sihesoresegbhpagrarvashetheTharbwonsidee 1108,
sections are substantially identical and each is
substEhtd &l s yEpareat ube aprepef arth skaehhsi déhseewirgagement
su n a gl f.ap [ mat 90 0 he di -
seg%foﬁﬁeTﬁgﬂgi %agég?igﬁgﬁgg?eﬁgxgxfgﬁ$yﬂppgﬁ1e?%%g? tluid
si deLdfirt hehed ovierodglcebafe t he0®li sc section and from

t he outernost regions of the disc. The side sections

and the adjoining disc section conprise substantially

one part, which is formed froma resilient plastics

matzey ival th Begd i det seabb@iméne| UdRs €B8galeNgol®ansg member
219a, 220a. The engagi ng neans conprise a rack of

ci ridifhs FEMT LTSt eed htBFoyshehareyl 3l t BBELRLf demcaa@cident
ar Gl geated enoan QUSIHle,AgPect A0 ELORE 4 OctbS TERE that
end of each side section. In each rack of teeth, eac

tooth has a face that is orthogonal to the flow axis

and a face that is oblique to the flow axis.In use,

the disc section of the clip |ocates about the

proxi mal section and orthogonal to the flow axis,

wherein the clip can slide longitudinally along the

e
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radial face and an axial face. A s will be herein
descri bed the alignnent feature ensures the correct

wa@bkdogionsmt of the mal e coupling nmenber and so PGEI/GBR006/002965

symretrical . The manifold 203 includes at | east one

and preferably a plurality (not shown) of connection

sites to correspond to each malke coupling nenber. Each
connection site contains features that are generally

in cor dane it he upl i ng. ppnber Qf ;
pré%?ou% enb %@Leﬁ?% an Eﬂﬁ%?g%E?Bé tﬁ%ggghﬁboggc%g%; fluid
whigdhssasgeoi{noitdesttomi t h thesddkmt axi82B tdvat ekxserds.ncident
froma first end that is arranged for co ni cation, .

wi LR 8 SRrE PP b B0 pRSEESE L hotnengling Tt CAhedcRER 1388 Ting
that12s, cehRehdernd wirt-Bnbhe COWHd Ngoaxite AopeBANGRN of the
internal sealing ring 228, which is arranged close to

t heSepeRt end of the socket .According to the second

enbodi nent, each coupling site further includes a

split pin 230 and engagi ng nmeans conprising internal,

radi al teeth 236. The split pin 230 is housed in a

ci rthe arfehealle tdatp kihendereroughll heompiifselsd and internal

bet ween, t he cl osed Lon_of the socket d the

it S TS Bent Lo dhERCE  CRRGR ERS) BOFb L Edrgadeket 1122
or thegonal ré©aihen§oung: axi s1A @t atrelche nedgen®f closing
the socket. The split pin is housed fast in the hole.
The"Piee s svsprin et hacketuid may enter the centre of

the pin, thus creating a fluid egress path between the
bott om of the socket and the anbi ent environnent and
operating generally in accordance with the fluid

egr¥ss apeaiunirgofettherprevippisesntrodiwentsr Fhetion with a
internal ., radial teeth 236 conpri an _axis that is .
coi fer et SR  HeEasR S i e, « PG T 43, mppber s
t eeldcHted ohigrnar al 15sve t 06thef OERLHAGROIRS PONEsMit Bnd of
t he engagi ng nmeans 219a, 220a of the mechanical clip.
ThetR®upPrkgtasdeibily ofcthecdedssd ehbodinfentepgle member.
sh i he i j nEi e . ;
negﬁg? ?gﬁghsg??g%ﬁ?npgﬁ%%%ggg%kggb%%&thgsné%ﬁﬁﬁgﬁf%F with
r el aupkimpvereat Aal ongh¢ hdienepkirngfaxilse Aretdheing member

probe s inserted.until the prqobe abuts the split pi
D50°5 A ESEheRan 1 gtpeeata buReAnerg et ie, sockel, sucn
corgiect | ynor rephahedg e alxdats ofitmen athgngedket and
feature passes the split pin, wherein said abutnment

occkF g wittte t Réorgdli afnflacke ot t heédupgnpepitieat iklong the
Wh pr o I Sg.l C c Len I one t pi .
S P anad al e r e art e DA e e g aining
t hmargeboi estharefiersallecadepl iwighienbere apdckde. A hole,
mani fold are coipcident. If the male nmenber is not

oML Tont bt B 1O o R A SBLEufs bt weBRTEfle through
di stred ank@int el oy obecaed éhe. pin. Wen the distal

end of the probe abuts the pin, the axis of the

t hrough bores in the male coupling nenber and manifol d
respectively are not aligned. In order to insert the

mal ; t it : in Fi : e :
mec aérIFca%rsé |%p P%men%\?edhgﬁpgtfﬂ%@al%ngé%f?ﬁoﬁ&acr]xi s?egtlon’
andvlavety finoiutlee px olmedihentldreger cheti sexiosmest loptwardly
inserted the axjs of the chani cal, clip_is, aligned ,
wi t'H The®BRi ST6F théphie_nt%ﬁ%?,eP ditd ?EEFﬁhﬁéﬁg%cﬂ radial
t hataddeofrechanbsad héipocan bepsli dTai @bk alsorG-1ikeident
flow axis B and towards the manifold. The two side
sedtitdhs the t ReureéRani ealiscl? pand erlispwaklpy agest ©f the
th i g hat h [ I i

enaael g Teare: 21008 39S rem e R PakE gpa face
radial teeth of the manifold. The clip is shown

fullymated in Figure 5, wherein the teeth of the clip

and mani fol d engage. Sai d engagenent resists relative
novenent between the clip and manifold away from each

other. Furthernore, abutment between the clip and the

1 o o a1 I o "



10

15

20

25

30

coupling conmes apart. Alternatively, to uncouple the
assenbly in a controlled manner, the free end of the

wa@e@e/osmet i ons of the nechanical clip can be PCT/GB2006/002965

forcedtoward each other such that the teeth are

renoved from engagenent and the clip slid away from

the manifold. According to thesthird enbodi nent of the
present invention and as shown in Figure 6 , the

co §n I 0 ' a e,E0ypli n r

and femar Bl 1o RERBEF oS ref i coun T ag o B
mendteown sigeRégakkey 2iin dbeondalicd viltdangdheomatlee end of the

coupl i,ng, nenher. of the secpnd, e di nent _and conprises

P Rl Dot 6 PSS rh Bt f BB c QTR Cat TR T nOE the
a fidisdiding dmpRBsagaiCROtchshaMtrald Ps@bex8BAdingi &hrough
is arranged coincident with a coupling axis A; a

t hridiRyM bt el BoBUP kRl MhbY afl @53 @@ nci dent with

the flow axis B and extends between a first aperture

on a distal end of the proximal region and a second
aperture on a circunferential face of the probe; an
extferpabsiedl megnsi mp@153s whi elpringarkdedpekoatest between
the free end of the_probe; a radial flan 316 ich

ext e o 750 T onE SR afkErafe, ag pEeRAcL #AcE or the
al ignoedd  fegat ubg 34Re Wieding hemmed i n1bbe distiad spring
end of the Brobe; and a nmechanical clip 317, which is

sl iREISS bRt sd-AUHAE PHBPPF okioMAL dtedith BPSPhenthl ef the
menhet, o The machanicali ngl iRt he ot hi odifTefte o1
conprigzs a circular épgb s%ct?on glghgﬂﬂgggo gide © closed
se@éoirisi @19 pby328buthenti detsesn ohbedifflrtdnommlhat closed
described in the second enbodi nent in that .the

ciret ot dSe BEEEFERRY RSB hesttiot Braaatied shange of tne
m tb&ettd N raidef fantak t BebsifYdSmerdber si de The closing
sections therefore having a first end that extends .

f r GMRTOMREE st Be 3G aPRE i T UP BPP di-Bc tectG s ehdrgsition such
secal engs t bat cextends Lr oyp t RAsdd e d -
si de secti%ns defer ?uf%hggaﬁggagﬁ%t es%??bgg ?ﬁgtﬁéOSlng
seqmeb@Enbadi nént ,then thae tihkeaiengag ngherarseB8l8ad of the
320a_conprising a rack of circunferential teeth of

geret@i¥y’ saw tooth formare | ocated on an inside

aspect of the side sections rather than the outside

aspect. The engagi ng neans are | ocated on the first

end of the side sections . The radial flange 316 .

di f¥er 8ner 6hosKRet RRBEFIYed Fhet Retssasdd bt grering 1128
in dhats 1£,E0uBELEES 13 L @Were AL LGl 4 S 0

to the Saxilgs O?Bt he coupl i ng Casd’sjé(;lr%]og{ ?m%}bdf a?g‘gfé??gug% open
upperd f afe th®hes daked! eamduphiengpeeruer st geher ahlrpuigh-bore

accordance with the female couplin er of e

o2 EncE heheHRY SORpRrGeding LG0T et 39 socket to
whithe i 61691761 flenbew bR e fd@wadis Biandoextardsiperture
froma first end that is arranged for communi cation

wi tH a Wecokdmovgihabeassadd 2tnot  showgucha sgrkdthez2zlosed
th [:S-:COl NCj It h ' [ ;e an

e Ceal T b5 598 e eea il Lfodedfsd fxom
t hespanirandclod it Heosgicketre The flesnadeckhetbendf urt her
conprises a split pin 330 generally in accordance with

the split pin described in the second enbodi nent,

which is arranged in the socket, and engagi ng neans,

whizah ehiddisg fiioans hel engagi agraeans 8asenkbedtiAdeh®r the
second enbodi nent in that the engagi ng neans conprises
extiENRte GRIR} 11 EetAeBRer TRedexEePRELSeFadpral Plasen that
336 conprise an axis that is coincident with the axis

of the through bore 321. Theteeth are of generally saw
tooth formto correspond with the engagi ng neans 319a,

320a of the nechanical clip. The coupling assenbly of

the third enbodinment is mated substantially as

described in the mating of the second enbodi nent. The

teeth of the mechanical clip engage with the rack of

N a T . “Alz



If the breakout strength is exceeded, the teeth of the
clip are designed to shear, thus allow ng the probe to

wheooanrmred. The breakout strength i s enhancedPdiéB2@6/002965
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the geonetry of the oblique upper face of flange 326
resulting in the side sections bending inwardly as the

mal e and fenmal e nenbers are pybl ed apart. The clip may

be renoved deliberately by squeezing the second ends

of Lhe.shde e@gtem&%uu@t rdly §g£§1.t@ft tbhec&t;gmﬂ c_?n%§is A.
are torced 8utmar away Trom engagenent t% t he

r adTla¢ eegahln@cmeadsngntbuaesoarthrenbbdhnéat and as

shown in Figures 7 and 8 , a coupling assenbly

conprises mal e and femal e coupling nenbers. The mal e
coupling nmenber 402 is generally in accordance with

t heTil Rateupndof eedtber cofipl heg phexbeus erpdb&eRbSpled by
and congrlses a pr.oxi mal regi on 404 arranged for

comit t3t +6n 3R 1R | Pt FrGi f fssaBeEs( it sABn)coupling
a Phobse AD6 o W Eh A S 18r rANPe CoNCi dephpv hi E1?r1ay then be
coupling axis A a t hr ough-bore 408, which has an

axi sntol meedemty worhviHengl aw akpslsgamoneo@ eﬁ@@h that the
betMgﬁn ggfhggt apertui gn a_dis end h .
proximar tegron and & ¢ hdlgsgftﬁge ﬁﬁalon' as shown in

ci reugties eni.al Daeengf dhe puebBerancthsyvEXdEr NBhe closing
seallng ring 415, which is arranged close to the free

end"&FO¢he D ofie rﬁéepreeépéf—nahem%lperco%rbcﬁ ngie closing

menhefpds s4b tf | g n e

enbodi nment s aﬁ%ﬁgxtgﬁégenﬁﬁﬁﬁghﬁe ﬂ%%ﬁ%?ﬁeagéogkﬁaﬁ axially

r eghoh sg&inatehheOMQﬁauDﬁrthettmspa¢EIWQlspmuegs 1164 and
' can be seated, bet t he di st al

ChalLog ! S SO O BB b e e T Beeen  the

FurieraDrelathe distak mAdeotolifeipgobemberi And RHAN@&nd of
that is parallel to the flow axis B, rather than

radiB® tePIPRCELIDI | FOBIIS AURFhodd n FUFO prii Glpsitment

embodi pEat SthghéleéEaf 02l P SEAID0LANGRdI3nkS of the

al so arranged in a plane parallel to the ? ow axi s

rath@ﬁp@@GnV$adlablng nbebeoupl Argcari eAsasn in Figure 29,

previ usI descri bed. The mal, upl,i ng nb further

con?)?C?se% a PPty 'I‘ﬁees%qjgtee‘?’extlerhdsqfead ALY £ AgRerted

t hepps pixi ol Fiegi OthehEgh-Nsd teles i hdlmléh s Theyol®upling

extends through the plate and is arranged such that

t he"ePRP T Df 2 Re éhlolrc.félq% or EREGORAMCES tHe f PEReaRRrd Bealing

eqal 0 [ ral

accord%ngg &f%h e%g e%éguiP%%S%agséﬁﬁfh ot %hng of the

pr ewcb@ksierrbcaherrentararadlg@@rrpr ebest a tiw ougihdbmrgh4Xres as
ch is cojncident wth the flow axis B and extends

fro%?%Vt??§ Y A5t hiPefs arranged for communication

with a second fluid passage (not shown) ; a socket 422

that is coincident with the coupling axis A ; and an

internal sealing ring 428, which is arranged close to
theF GHEEMIDF t B sdeket . TThéVsodkatersied heppaibien,  the

Tﬂggpe uphst ant a

that %ﬁ%?rw ed&Fﬁﬁﬁfeg?oﬁguéﬁgé%?neﬁ?gggﬁggc%%F%E%En%%d the
Wi tdngdpersdze méahheoﬁr&h& fHe Ifee ned wep Lonp | magbeenbere also
further conpris s a Iate 6 that extends axially
froMAHE por t A8 ofCFRE-8BGKetn TRESHIALS | AEPGGEDSgES, @
hoh@réa’izoathatplext eraq;s bBr oughethed pl @t fowdd WHLh ﬂ%@;%)ectlve
an axis orthogonal to the flow axis B of the through
bor@XRuM The-hes f ehl @bt ulv@enema@fmqmus@emhﬁers to
ext n e g ates s

ot veon Thersoaker and prote PRatnPrEs [ nrlepiin, will auso
parallel to the romraX|s B and spaced outmardly from

the extent of the through bores 421, 408. Furthernore,

when nmated in use, the plates 417, 436 are arranged

with part of their free ends overl appi ng each ot her

such that the holes 417, 436 are aligned. A pin (not

shomn) can be |nserted through the holes to prOV|de

R N a



assenbly retains a mainly cylindrical profile such
that the coupling assenbly may be arranged inside a

w@emondrepi pe or fluid conduit. According to a PCT/GB2006/002965
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enbodi ment of the present invention and with reference

to figures 9-12, a coupling assenbly conprises nale

and femal e coupling nmenbers . 5Fhe mal e coupling nmenber

is generally in accordance with the male coupling

menbesy of ot B RrfdQUsy epbodiLoents rard Lomy i §Psth@ springs
proxi mal region 504 arranged for communication with a

fi rsgorm | wral passagectnpl ishonebera apabe. 506, which

is arranged coincident with a coupling axis A; a

t hrough- bore 508, which has an axis coincident with

the flow axis B and extends between a first aperture

on Bhai &bak €rid ©f thheuphoxihral shegilonod@nct e seedad coupllng
apert e on a circunferential face of th r obe;

an BT halt SedlFFAGIFANgt 8152 CS#Rch & s HPPiﬁ§edp€FBse°f the

to theafd eeceagwtut;t hechibele. tHeum e Geuphi NngnEeMeternal
further conprises first 540 and second 541 coupling

arn%thW%#rQ@%eaﬂﬂéﬂge@xéﬁndﬁp05|t%h5$deexoﬁikﬁe rotational
pr o c I arn.ex ds spect_.of
théggr éﬁ%%a g%%ﬁ%%%% Each %ﬁ¢L| S §Sb ?ﬁ?? 87 wilen s
Ci rceded ahel codpr i s@seasaoer aiponmeng Bét&ebha&hbsthrough—
aI| ned parallel to the coupling axis A. A free end

A armincludes a plurality of notches 543 that
are arranged spaced apart and along the axis of the
arm The or each notch contains a first and second
face. The first face is spaced nearest the free end
and?&Chyr eogeRbpPdiBenhe REQELEES t Bevamml Thdvsateads.  The
fac u that V-
for pe O R BB 5% REL S el R T BRGiAds, which
prmmabﬂesechbmroupiimgsoﬁmn%@aM1pedﬂnﬂ§a@n@as1ly The

arraﬁ%sd sgﬁthat i,t tapers towards the free end of the
RFF2gitn HIH hEORP @)‘Jte‘n%‘t‘kn%rbé‘trﬁee%l%edosed

frusten cest C@bub@gblo&h@l@ﬁf@aﬁé@ﬁtrﬁj‘dflthd running through

substantially circularly cylindrical™. The fenmal e

cougts ndmherdded gawdr aldseane actioridenceomnttinge and  de-

fe I reV|ous enbodi nents and

coE%%ﬁ§§§H£ éfﬁ?%%gﬁgéore 21, which is coincident

with the flow axis B and extends froma first end that

IS arranged for communication with a second fluid

passage (n wn a.so 522 t coincident
Sq:qu'h]eé l9p| Fﬁ@"%\m% Ane ATPR éfnﬁﬁ s@hl ity Ppresent

ri nich ek 1 oW CRireseaint angshiclhes ente%bte'les OReM2MhtAfally in

the socket . The fenual e coupllng menber is

sulstetdandsy widér than hpnelidestesebed mmbhddiuents are

| t 550 d
secondﬂ§%% éﬁﬁgﬁﬁga% % F%%% %es lﬂﬁ%en o@?a%rgarbon or

ar rareged bt £ her side of the socket and are

substantially cylindrical . Each of the alignnent

hol es 551 extend parallel to the coupling axis A and

in a plane to the socket. The end regi on extendi ng

from ajace, Gont AN, e ppen;8Rd Slod be AaeKEled S optimun
frusto-coni cal suc that tThe aligned of 8 tapers away

f r cmhtdreytflacEor Aasendred segibonof trwe-cddigryment behestubes,
[ [ rcularly cylindrical d extends

IS su stantkglléﬁg

bet TR PP ULROSc GNP "G RSRE T d A f G cRe manufactured
CONANI 109 afs P ® Olngid) Uhds £OLERS4APEILHESSBBen  the
the fluid egress aperture being genera
aCGUKdamﬁd\M&dﬂdﬂKﬂZQMiMlE@FESSpG@EFtUFEhdefEDWbedlsnB and
the first enbodi nent. Since the alignnent hoes are

parallel with the socket they are not intersected by

t he socket or through-bore. The femal e coupling nenber
further conprises a | ocking neans 554. The | ocki ng

means conprises a first and second pin which are

spaced fronteach other and JOIned by a pIate at thelr

- . o - - - e o,



hol e respectively. Said hol es extending upwardly from
the intersection wwth the alignnment holes and an outer

wafacw7of the femal e coupling nenber. The weP@GBRG06/002965
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t he | ocki ng nmeans bi ases the pins 555 downwardly, thus

when uncoupl ed, as shown in Figure 10, the pins abut

the internal boundary of the glignnment holes . The

al i gnnent pins ensure that the male coupling nenber is

cor I e d e r r
A B i e e e
ingerted into the socket by relative novenent al ong

the coupling axis A. As shown in Figure 11, the

alignnment pins initially engage with the

frusto-conical region ofthe alignnent holes in the

f enml usoupd | sigowEerbes . Tt petuses Lheateberanece afith the
t he orig&nal rotational alignnent. A s the probe is

furftvr%]r hsePPedimars e WivKkRESERRtA |l.n§ﬁﬁ§ﬁpnar msThe male
lq’l lhlg Contrg\c]!; s ethh th% al ngnrqgnt qt alon the
a]l arrrB I‘ e |thersec I on O J

pl r;Sch&Ena[\l t hetgli]ﬁnabug:nrfﬂfﬁn heh&sge s heoala gnngmt aiﬂﬂ angle
abut_ the oblique end face of the pins and through

f urd ¥t r P&t PrerovEfsHly o’?ké%smt?‘ﬁ@rbl Ms Q?pvﬁ??il §l]3ﬁﬁs are
out; ofq t he gld gniRnt ol gs. (Mhendihe COUpbb%&r%%%Q%@%y the
are mated in use, a stop menber of the male coupl i ng

menbidrs e svhiogh flge gérerdll ycoup bictor demberwi ate t Redst opith a

menber descrlbed in the first enbodi nent, abuts the
facedf YHeAfenale edepsi ﬁ@en&?@a erA% %W%O%OPHF chpage to
Pine &f/de LAGH NAnBANsSar ey | Aladad LI dha HOLGNas,  the
in the alignment ar tewewgtoft
Iookam@mnbﬁnSOEhetpensfuheesfoﬁﬁuangagbammthlnhethe radial
not hes_tEach pin 555 of the |ocking means provide

KoUt %RQength to the assenbly. The probe is
|nh|b|ted from being renoved fromthe socket by
abutment of the pins and orthogonal ends of the
notches. If the breakout force is exceeded, the tip
of Hhe GPASIE elBesViped ¢ lai Piggen Ehat q%bplplr%emembers
Ca'ba_kg‘atr@lﬁ‘w?@réﬁ(?ﬁt hgn§oCkEhnt AELOLY ngyLo Hlaﬁuﬁ'a)ﬁtth hoop
enbodi nent and w reference to Figure 13-
coupiierp s senbtlye conpzi ses a nmal e 602 and fenale 603
coupl i ng nenbers. The mal e coupling nmenber is generally
in accordance with the mal e coupling nmenber of
previ ous enbodi nents and conprises: a proxinmal region
6041’k&rreprmbrf’@r mrﬁnmicﬁat iy Wideh asfdd stirf | lﬂliydiraullc or
passage (.not shown) a probe 606, which is arranged

coi Rt U¥ht - S tnl*?‘%“&ﬁfp}hl}?& axi§ Mreferabbighitete in fluid
6085 Wh} has, B #%] Sn&0i ncident with the flow axis B

and extends between a first aperture on a distal end

of the proximl region and a second aperture on a
circunferential face of the probe; and an externa

cod 00,1100 E10 o MLRel 86T PR0oHELane VaRRILEST: cnac

cormre se&l o vValfverlandar shb6QgandcHé wdbd;e_u&aﬁe dBMbly 1is
The val ve 662 congrlses any wel | -known val ve and in
0

partHfatiatth aﬁowhna FEEAL It Gt - a BREP enables
valmg wBhaliks £ aikabl eﬁfé gE%@a oséﬁélo@lo%@tream
a closed position. The valve is ousg I n the proximal

r edfi lori cbf ptahéaple@betandbe! s‘miganged ovitihwyonal atowelié known

f1 oy e. Lhtersects he axis of
thrg%gﬁhiore sugh %h%l%penn%ogF §8n Fﬁe 6§ﬁ9éres an
cr eatodss tarsd readl gch:bndlhilt dtl@mmmtamjﬂ acepl thagse W t h

previ ous enbodi nrents . Seal ing nmeans 664 ensures fluid
cannot escape the through-bores via the valve. The

valve is closed by rotating the valve through 90. The

val ve further conprises a plate 668 that is held fast

to the top of the valve and on the outside of the

coupling nenber The plate |ncludes a flrst stralght

- .
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The fluid rel ease neans conprises a fluid conduit that
ext ends between the distal end of the probe and an

wa@p®roune? on the side face of the probe. The fPai/¢B2006/002965

conduit conprises a small dianeter hole 670 that
extends fromthe aperture on the side of the probe and
orthogonal to the probe axis.537he snmall dianeter hole
connects to a large dianeter recess 671 that extends
al ong the axis of the probe and fromthe distal end in
order to reduce the weight of the probe. The snall

rra t e, ' :
N e P
A)efmcbrlnerthartmudl arcos:eﬂjurn@g aspgnb¥l i ancangednaboutith the

t he robe and b tmeen the diistal end of tge pr obe and
eSS &Pé(ﬁ@téronhol%avaé%? maC8AVERLGEELI Yt h Omposed of

eglsgmks ANASE AL s seaki Ba v iI0th Bl Gpand- fird h@kﬁa@né]kle aknow in
sealing ring 671 seal the probe with the socket. The

il ar€oupl Twgtherbelthies ks | prrangevendarde Wnehparts
f lei
SBy ST B 20PL G, TR o 1 b SR R Bmpny s

ymhtetwirtmsfl owFaxi 51Bsamnicext ends ifsr onva fregtiead tdiatt the

s arranged for., conmuni cat W a seco d,fI id i

A G R e L S BL  Re M b By R ERRel el aBfk Lndeed
v»_fcsfl tméoe@blla@a%&loslsA itangaqn pat RS to have
ring 628, which is arranged close to the open end of

t%@%re*élke@alhme%hwep%’aw i nﬁhﬁeﬁﬁessmephépn of the male
e Vv a 0
Chatsenend Y Cop B Ao T RS B TR BT R ot
IISS acy bingddi deet weeino t die f:]hi‘_stlfsl tthd poedelrﬁ:ednémbbellment as
|nter ction of the throughbore and_socket. The arm
ZiﬁW?sgg’a FPTREIQRc Oifon-nnTiehei Seiednged within the
[Egﬁﬁiéﬂméﬁbéﬁg flow axis B and extends fromthe
out side of the socket, and a second section which is
arranged at 90 to the first section. Wen uncoupl ed,
the valves of the male and fenal e coupling nenbers are
in the closed position such that fluid cannot escape
fromthe ends of the coupling nenbers. As the probe is
inserted into the socket the free end of each of the
arns slides along the first edge of each plate on the
top of the respective valves. During insertion the
val ves are not rotated and remain in the closed
position. Once inserted in use, rotating the plates
such that the first edge of each plate noves toward
the second regi on of each respective arm opens the
val ves. For exanple, the plate of the valve on the
mal e menber noves towards the second region of the arm
on the femal e nenber. The rotation of the valves is
delimted in the open position by abutnent of the
pl ates and arns. Wien decoupling, relative novenent
bet ween the coupling nmenbers causes each armto rotate
the respective plates towards the cl osed position.
Decoupling of the coupling nmenbers continues the
rel ati ve novenent and therefore the closing rotation
of the valves, such that the valves are in the closed
position when the aperture of thefluid rel ease becones
connected to the through-bore of the fermal e nenber and
i medi ately before the throughbore of the nmal e nenber
passes the internal annual sealing ring. \Wen said
position is reached the fluid trapped in the
t hr ough- bores and between the cl osed val ves can escape
through the fluid rel ease conduit and into the ambient
envi ronment. \Wen the valves are in the closed
position the first edge of each plate is again aligned
parallel with the coupling axis A such that the arns
do not further rotate the valves. The advantage of the
sixth enbodlnent IS that the ends of the coupllng

I I Y | o I T T . . "



10

15

20

25

30

coupling nmenbers are not forced apart by the pressure
of the fluid egressing fromthe coupling nenbers. In a

wa@eaentts7enbodi ment, and with reference to Fi gRCEEB1006/002965

to 19, a coupling assenbly 701 conprises a nale 702
and a fermal e 703 coupling nmenber substantially in
accordance with the first enbedi nent. Figure 17 shows
the coupling assenbly 701 uncoupl ed. In accordance
witrde first enbodi nent, the nale nenber 702
[ s: a proximal region 704 arranged for
communi cation with a first fluid passage (not shown)
rohe 706, which is arranged coincident with .
Bl e S AR Eoor o “P08CSaRieh fagesRonnecting
Kl $1 € Op Nes et WbhPribesfhoveaxhg Beﬁaﬂee&baﬁdsmg members,
between a first aperture on a distal end of the
prokGhaRreegiedecanth ausecdyd dpE kg op grobe of the male
j et i al f th r :_qan te :
AL HIEE 31 SRR ot Bl B b ThE%, gpupling
emhiodr t hecpudbeg FThéimale ecuE trehgwihbesr 76@8nnection to a

c rises a first inner part, which co j ses the ,
PO B afare02hd Ghd NBATPOrES SRR EnELot, bhe First
tdveq proheran ikheCaniehd@nrbok@ tde floWnaxescBup1Th8 member
external diameter of the tube is |ess than the

eXEeendy BR&neeer e thier ok oped siech a hairaunfprendipg face
fﬁ n@rge aér&ﬂ?@, : ‘Pﬁgfcéﬁ%t WRE8n I-{QEeSngnoLstehet'hléb%hrough—bores
section Tenoie fromihe probe conprises the proxinal

refi eract04 dougtl icanneetbewi t Arthecdimstidéhui hpassage first

(hot sho The proxinmal region further conprises.a |,
ot TR GRERr AoGnie BERMTo vt o SEbgnBRBorof tgident
C&o sessesdqf ashgl Pulihgat ubgisectihopn Theiseaqndd to the

part forns a sleeve 717 about the outside of the tube '
sekt$onast sy hethané&hrpagh-boe ss| wewiel donpr iasseflyld conduit

t.hi.ck-wal | ol | ro i 1.0 h bor.e,coincj.dent .
vé%é??%@ ai?gy Tﬁg%%hrg&gkgbo?%ggégggssté%n%19, gﬁ%ﬁ being
thatstdst 1l By ned t gl et £ tive t Ben@u OXi bRl seeying MO4ns.

is larger than in its region adjacent to the probe. In

the latter region the bore fits snugly about the tube

SECt i DN odhe: 84 e@sgéf%o%y% 59T Bedi Rbq90nt 1608 3Xk% Bnich, in
. The sl eeve i s arranged about the tube by renoving the

stop nehbef1ni8 aehssidedi epnnéeted ebve thet oCitwt tem@ of the

section. A ring 720 is.also.arranged about .the,tube

A R A et R e EET RRTE w3 PRy o oEm-boxe
anfl ahsec@nch lendnehbéhe agdr it abltsdt s 7d8n@écted to
t he sl eeve such that the s|leeve is urged to abut the

e 7335Stn SieoPHade Witte t RRUPLLBE  &1BRATERE, COR@cident
hoMe & IEOUPLL GG HBIBEL O3 oML & aRemiet I 0UGh- bore

721, which is coincident wth the flow axis B and

extends froma first end that is arranged for

nication with a cond fluid passage (,nat shown .
e ERb 3598, T Rei ALY nifns Bl gt 20 in
axiiscA jtrand ot eddidrised | RY IdRBn8.enthi & | $he male
arranged close to the open end of the socket. The
fERHR L RO UMTIRRY nerber 703 further conprises a
circular or disc-shaped recess 740 forned in the face
723 of the coupling nenber, and form ng the open end
of . t e sogketng Thes edekp sad401lasmedi hoi déatmei k3t hén which

fl.ow axi in the assenbl ed devic Fi re 19 nd is .,
g??%dsgﬁg?gpfpgpgﬁfe§oEbss?%°%§08ﬁﬁog§igﬂg%ué?%a?ﬁecoupllng
frosvee el @nd ehet hehisd e dfe t BE Rk TOMDId NGelBEbEExtends
as shown in Figure 19. The probe of the male coupling

nerfertiant best et tard i M berprchocklee oPCkpk-feml e
coupling menber until a near-mated position shown in
Figure 18 is reached, where the sleeve abuts the face
723, but is not within the recess 740. To conplete the
insertion of the probe, thesleeve is urged to slide
toward the stop nmenber 718, against the action of the

ey o~ N A I o A N
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engagenent of the forward end of the sleeve in the
recess 740, aided by the spring 720. In order to break

wo b@7oopt | ng apart unintentionally, for exanpP&r/5$2006/002965

nmeans of excess fluid pressure in the fluid passages

or nechani cal dislodgenent, the corner 742 of the

femal e menber woul d have to fsacture fromthe coupling
menber. Breakout strength is therefore provided.

However intentional uncoupling is achieved easily.

Sleeve 717 is withdrawn fromrecess 740, against the

spri gy dorgkeindhessemnty &s theimdy theangdpritedsngoClaim,

| onger . a ut nent . obstructi ng the sl eeve. The

STREPAER: 8, et DR B A S gy e second
edrhodl A ndeANthav £hndg ef @hepsent Gh&h oA E8d20nande?lha first
coupling assenbly 801 conprises male 802 and fenal e

sUT el iSTF ngtfberrsnIThe ScoBpF PRGSEssefb| §n¢ s side of the
SHbSL A Al dy bR RBREORARAGENULLR ! NG |45k SO0 RRB! fenale
except that the external sealing ring is replaced by a
segonel | a@r hak seabindg aminwd a81 S adldincremesia seaknged on

bet ween a probe apd socket (as.in the fir

bt ek E08E AP eRe pPkE shiP bR ke “hbs' Ehygpgiagore and
i daederof ather réhane anemnst ant di aneter. The fennl e
coupling nmenber is substantially in accordance with

the first enbodi ment and conprises a through-bore 821,

Wi Chy i éoﬁgﬂ.ﬂﬁ%d%se%ﬂl? the fc'l‘ag’m%%&' si,B 80diRXILNdsy which
froma first end that 1S arrange or communi cation

vitd of iseconcdduliak passddgend notinghowomprisesoclket 822ernal

that is caoinci.dent with the coupling axis A ; and.an
HOHIRT  SERUNG r FRBIBZE LORE ch 1% APFARGed®BRosdly o 9econd
thenonen esdll Digthengoskepridbe Bl exeewpbingnARNBEr sealing
Is substantially in accordance with the first

ebudli RertharRiE PR udes a proximal regi on 804 arranged

for conmunication with a first fluid passage (not

shown) ; a probe 806, which is arranged coi nci dent

Wit h Za coypling axssmAly asdchaiheduih- boyep8e@8edihigcklaim,

has an .axis _coincident with the flow axis B and,

62t ot et e BEPPPst L Bpedt UreRAFSD SOy - el fgpm  outer
tdearistoxt el nd eghONs 3Bk 8 $68CORAsaR8EEHERaONyAuniform inner
circunferential face of the probe. The socket 822

i HeAiRfext @ constant diameter section, between the

first 815 and second 828 internal sealing rings.

However, immedi ately adjacent the first sealing ring

&5, A awauplsindnea cdasielly ensl ofaihedsonkehy pheceding Claim,
di anet er. of the socket. decreases; and_inmedi at el ,
a‘d}‘g‘géln‘fhtﬂée sERCONUIRERPTRY +RngR8282lEofafd ef“ﬁéeoﬁé’ﬁpllng
e rd h&alS@Ck@lﬁbsﬁQl@tﬂéﬁﬂﬁt estphifhe, SOgkekein when the
i ncreases. The profile of the probe matches that of
tPrRURBHaKEtNYer $ hate matedehni wsEi gheethroughehorke define
C I.ng. e be fits snugly within the

sagc e%%}%wﬂisfﬁjt%eé a%lg{r?hg of the respective socket

and probe adjacent to the sealing rings prevents the
sealing rings frombeing extruded out of their

stat iIhgL W 1D ITREPPBEsHF eCHRIEPR +PURBY PRegeAiRENClaim,
erbagh MmNty anth Wi hn LEEBEENER Re FﬂnQﬂ!ée§nazft991§§%’ c®upling

coupling assenbly 901 conprises a nmale 902 and
fregyet e DB ¢ oupl 1 dep ek rgoremnal dianeataccor dance

with the sixth enbodi nent. Figure 22 shows the

coupl i ng assenbly uncoupl ed. The mal e coupling nenber

A0P. imcdageEsing P¢ DBy £€0c0aifd4 anrange@rkeeding Claim,
conmmuni cation with a first fluid passage (not shown) ;
a'br of& ., WAPch FeURt+ARge P TTIMOI Wentfufithey comprises
coupling axis A ; a through-bore 908, which has an

axis coincident with the flow axis B and extends

between a first aperture on a distal end of the

proxi mal region and a second aperture on a

circunferential face of the probe; an external sealing

V.Y ey N
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second edge that is arcuate. Wien the valve is in the
cl osed position, the straight edge is arranged

w@erperdrzul ar to the flow axis B and t he end PET/GB2006/002965

arcuate edge furthest fromthe pivot point of the

plate(the centre axis of the valve) is provided to the

coupling axis A . The centre gxis of the valve is

arranged substantially in line with the strai ght edge.

Hhey Jl 4, £oupliRg; ERBer duLiber o RS 8B aryR el the

that extends fromthe distal end of the probe in line

windpad sn of Alpd maedd extvwmdnd rroemibdres end of t he

arm The pin is parallel with the axis of the valve.

The femal e coupling nenber 903 includes: a

thr oughcbepeiNglaswhimbhyl s Lotngiment iwl i atike £0 0Min which

axis B and extends froma first end that is arranged ,

figte cBARENi CAR b PRMRSSedoht- i3 Wi dnpd8dege § netametrical
i ck 92 hatz oi ngi it

o R A e e ST ghRy, furener

shown)des wat chebs tammangéicand tosiecd bl ¥ hel bpeadend rofigh-hole,

t he socket; and .a val ve 990 suc s any_wel | . known

BT, TRt s R pithy 86 185 anzhr i sbigRel and the

i el Bch hd NkSans Acdhpsisdésnk 99, | shathagbednkasteldothrough

the valve. An internediate link 993 is pivotably

athadHeteso the first link at a location offset from

the axis of the valve. The opposite end of the

internediate link is pivotably attached to an operable

neEhbex 88dplihe aperablly renbelaimedt és ddautm alppoi hh which

that i,s fixed with respect to th mal e .nenber 903

T | BEaPEHTRYY B R elterie FRGMTHE baayebf ighEenbes
fegralag- mBRer - ohhethat e5raul atgd | BKel SoPi WH@bl iiametrical
connected to the operable nenber offset fromits axis .
ofhrogihmle ThE 5??36@%&&%iﬁ@%ﬂ%ﬁ?%ﬁﬂﬁmﬁﬁrbéﬁmééﬁanged in
t e(g%éﬁgtpetmeen the internediate |ink andaxis of

the val ve, such that when the operabl e nenber rotates

so does the valve. The operabl e nenber is

subst anti al simlar to the plate 968 of the e . .
ot S hIESa SeePRPU o A QppOaiGg S chd ein which
eglge. rdemihe Mahne O8Fptsseboged;ras phown iwhikhQure use,
., the straight edge is oblique to the coupling axis

antl eFdageecof fank aridiat §hedgeater el iymninepbesxi sand  a
0 ti s lel, to e coupl i wrThe:

Ferir s B Ehes uh 2R 050t rat aiihadapron it the
tfemald s¢coepding hrehbdy, ohinthevHearslre irendes . tBepifiirst part

981 extends fromthe distal, end of the_arm and,

il FEFORG (R axPRIBF St I’fiéLt\%al gesh PE-hSdupl 821 fe SNgagement
aSSRI Yind henProbes i sihfsgedgd, i nto the socket al ong

the coupling axis until a first position, as shown in
Figure 23, in which the pins 981, 961 abut the

traight, ed of the plate 968 and er apl er ,994
Pl et FoBPY g ShreRDys AonciReToR VAL SAdalr P or any
cdlosed. dApenideetproberéSo) nser t @HiEnr tdrey , fiketvadves second
are opened until, when in a second, position as shown

iRRIH YURIF RO S hrdURRChoPBstaf b2 b FREA- and the

val ves opened. The opening of the valves is

substantially simlar and will be described herein

Wi h & efevehtegt esvambe v onlyimed the (drede 14, in which

inseried. further, the,pin noves in relation to_t

VAR Ehal EPeED bRe RSl st “rRe o T RERSYopRa the
reschi 1S i e et U fretiie W é bohdep st af gbé edgga byl ynoves

firstly toward the pivot point and then away as is
necessary to rotate the plate and consequently open

the valve. During decoupling, the pin noves relative

to the plate parallel to the coupling axis B . At

first the pin noves freely of the plate before

abutting the opposing arcuate face. During further
decoupling, the plate noves firstly toward the pivot

o ...
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intervention. In a tenth enbodi mrent and with reference
to Figures 25 to 26, a coupling assenbly 1001
w@ewpoises a nmal e 1002 and a fermal e 1003 coupl PEIYGB2006/002965
menber A s with the seventh enbodi nent, the male
menber 1002 conprises an inner part and a sl eeve 1017.
The inner part includes: a preiml region 1004
arranged for comunication with a first fluid passage
(not Shodm1ing 86861006, Wil Llhde BhT810EGH 14, in which

colncident-wth a coupling axis ; rough- bor'e

1008, radhizh hasthnodxithecdinsitdgrrni face henvhodilgxi snd the

B and .ext bet first t | stal d
S PO T gt T Ko Sper e e
circunferential face of the probe; and an externa

sealing ring 1015, which is arranged close to the free ,
enth df EREPPLHFe. 2THIR]I Befs | IL3IPEADIY: nblALBE abbutés 1in
t.he Bl oxl | £ £gi fad iLst, parf,and urged by
gg%ing 16%3%%o§gf%%r?h%]%§%£e aﬁ% ab%?nent with a hip
1013 fornmed at the intersection of the probe and
roximal region. A s wi.th the seventh.e di,me t he .
Pl SRbERH G AeseEPLY06Y CoMpITetesta Cim Guoh bor & ¥hich
e yhighcdsp£0s 081 oot 1 Wb hdneeF1 oW, axi s B and
extends froma first end that is arranged for
comuni cation with a second fluid passage (not shown)
; C cqLnNnci W . upd i .
R B e i o S UL T
arhriarigedticéoseltip t hemgpersesnd Wfrdthe smdketgcand asections
di sk-sha edbre ess 1040 mthh is formed in qg ind tndinal
HCR B h8PC8pl TR TEtber 18RSt For St Hel pen l@RGIGPdina
thel sogket arkhe giskd sbapred ¢eeesst 1940siestdehn Nnethdyin use
a semcircular protrusion integrallf. ormed with the .
fatHie eouplitgr neAbefhandaas cppest g sepidereul wWrere said
i e 4 The semi cisxcC [ [ S 4
00 CSSplEtlos el UL BLpUORDRE Weohd Sobip ana
seni«<i meubar, wasiterwipe een | atarlrearsgedowa blie il irst and

coupl i ng nenper and,rel ative to the sepmcircylar .
A FECRE R nat "y cFontBAE Kb Tora. EREcuFgRRecting
rddge. ol henaxt Sqpil tfes€hrcul ar ridge i s coinci dent
wth axis B. The centre of the circular ridge forns
the di sk-shaped recess 1040 with the through-bore 1021
Idh the £enbi e, The Masher J e&faflgeg L §,hely

1]9 9 %O'L D %@,e in which
sem clrcular protrusion-on the coupling member by a

retal reddatenbest104Z. Red acipg amnbeend@42bdgnpengesed by

a spring or band type arrangepent_consisting of a ,

rﬁﬂﬁg%*r”g‘i £ nkS25he O8Fr i Ny SPCbantF has °F dg%%%%ﬁl sections

shstanti @l dyndder sagesascihe, di ameter of the circul ar

protrusion. A s such, the spring or band fits snugly

about the sem circular protrusion and the semcircul ar
her pi .and there secures,th em ci rcul ar

ASNES %o%g)glﬁlgfiars%egln Yt RE Ccléiﬁea 15 é:i'laaﬁl]eZO, when

washer pie oupli ng nmemnber.

md ot | g OBARAr 16an ibe whiser tietk ifdee t b€ shekElange in

of the femal e coupling nenher substantially as _
FrAVTSRTEY Yy HER cEPBe NS trldle SGTE AT EABPEEYRAL AR Oblique
iment. During insertion to the fully coupl ed
position, as shown in Figure 25a, the retaining spring
or band and the washer piece do not substantially
e. reviously described with reference to the .
ot o BRBHT e Ao Kt TRV Bl Hos 01 GHLY o8 SRGIR"nCLain
Fitgireel i2Sehe tdeg pe obe iscpreyendbedoétnaeheiRg probe and the
v%thdrqﬁﬂﬂgron1the socket by engagenment between the
SHERRI R HRisher thrPedE L eHS Pl NGhimekR odetBA mPREHSen the
breakout force the retaining spring expands radially
thereby all owi ng the washer piece to nove radially
away fromthe fixed semcircular protrusion, which
all ows the mal e coupling nenber to decouple. Due to
the resilient nature of the retaining spring, after

. - B o a
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Intentional de-coupling of the male and fenal e
coupl ing nenbers can be easily achieved by w t hdraw ng

wo b@7siweve fromthe di sk-shaped recess, as preui/cB200§/002965

described wth reference to the seventh enbodi nent.

The advantage of such an enbodi nment is that breakout
strength is achi eved wi thout stestructively damagi ng

either of the nale or femal e coupling nenbers or any

R ketiﬁe%nqpftl'ﬁ-rh@nf&? l'll-l-k%!;e n@f Ul4&s O ?r{xiﬂferééégﬂ&ﬂg member,
menber also allows eaSy re-coupli'ng after a breakout
iircitdentsamd rarah ied eventhe erdragk feri5° and wit h

reference to Figures 27 to 29, a coupling assenbly

1101 conprises a male 1.102 and a fenmal e 1103 coupling
nenbey . c &l ey 24 sbawsyt BeceeuPhinG AsBDbYeceding Claim,
uncoupl ed. I'n accordance with the first enbodi nent,

tie whil@h colupl Pagkabnedr theo X ampglauderupbipy ovewaer further
r.egi 0 ranged r co [ '_q_q W t fi

fﬁ%l pe;%sgggcr]( not sﬁg\%n a%&n;ggrg%;é 1106, \E?\ﬁlgglh L{}gé socket,
attrearggied, cioi ncsalenthev dipe atwoipl $ ngraxnged inacommunication

t hr qugh-bore 1108, which has_an axi s coi nci dent, wi t.h
CHEH TOwSERES BEEIF Tkt Ehdo ChEERGeIRTE (F15t daptriie end of
ahe gistal sfdhofnkhe wHax e peghan iand isSeeNdinto the
aperture on a circunferential short face ofthe probe;

@rkat exreipat Fdallichgiiimgn 1108, sevkat | $sarfomnged out of
oS fre e. T ; plci

e S e €8 i P Praate Fanr g e Ra rom

athaangedratirtheld tdmiisecd | @heofirtdwertpraxi falrceegte@mired to

and the probe and jncludes a frontal abutment face and

alrbﬁer]%ﬁn%ﬁé?ﬁqbﬁ FHlce . The SHRAHE nenber 1107 i s

attached fast to the mal e coupling nenber and secured

at the circunferential face of the radial flange. The

Afeatrh aewbeind 102 seohpri ses alaubsd ahni &llayint ubid afn which
ction and extends rallel, t.g the couplin is, A

%:hee sthea ureexteexﬁt anéragtn}w”f%uegl? aJC i%lgjf?saen%eeré%dgfo%? d%OCket'

the free end of the probe. The distal end of the probe

and the distal end of the sheath term nate in the sa

me .
plai B PPUPhted naFSPEBILY o dnifelesd ehlls FPdf the 1n which
dirsd alaend Bl therpheath apd fower dspitrt‘e WIBMNH € 1@X1 $nserted
A sem circular hole 1119 is formed through the sheath
afrarghanged hvlehe dhst alfemad o egiomlife hoetwbhas further
centre axis that.is coincident with the flow axis B .
AT BT ot cPelpr | HBEFE P Re T i SHF L TR thg axis
actagmedaickdthe femal e coupling nenber. On an opposi ng
side of the sheath to the hole, an engaging feature
extends parallel to the coupling axis A and fromthe
dietal eodhplndnesshrRtY. e BNGA0H NGnARS ! 180, in which
conpri seCB;Lgi% p?%tesvmgtﬁ% g tahroug - ho eg?hat%%l S roH WRAE
perpepdbleall fnrtbetrhéncdugleisng axdrs-Fymmecl ozl nfeature that

ember 1162, conprij si t ubul tion, is slidaply .
TOUnEEa-BHCne BhaUBF - CHE? pObBEeTRECCIb hoRbRbetE Lt Bin,

- iidiideraan wexenerid | yrexeend ngnr adi alnddanget 15€3entation

that is arranged off-set fromone end of the closing
. thrpe seicansket Lengt beponds oBEithe Eheckieds gbuts the

t 1Nt er ' I _ h h LaSi ng
anlsipésalcrﬂegaesfcgz}dés?J\J'rklléng@?}%@l&K sﬁgf‘?%n%%% ?lnﬁ?ﬁ%&f adi al
space created between the sheath and probe . The

ing acts at one e on_the frontal abutnent face .
Pl B P L i Bt Heo bR AT SR RCE hb” eXér RAFCFAATE) claim,
filrangaieh tbreclgsidg afRITDEENaTBE SPIpTThPI d8RBHINE further
cl osing menber to a, closed position as shown in Figure
LPMRHeT R ¢OTPRCER BEN G g2kt FPBENLs fsiadeees oweeein said co-
abut nent between the external radial flange of the
cl osing nenber and the internal radial flange of the
sheath. In the closed position the end of the sheath,
cl osing nenber and probe forma flat face. In the
cl osed position the first external annular sealing

Y N e . L 1 o a1
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of the two sealing rings, 1115 and 1065, seals fluid
Wi thin the through-bore 1108. As with the first

wepdodimsent, the femal e coupling nmenber 1103 cRPOPGB2@®S/002965

a through-bore 1121, which is coincident with the flow
axis B and extends froma first end thatis arranged
for communication with a secomg fluid passage (not
shown) ; a socket 1122 that is coincident with the
Wdﬂ%r@cﬁﬁﬁtﬁ t @%P@titﬁ@ e&PPénégélbﬁga%bﬁe t]:lllgssecond
Ich 1s arranged c ose to the open end e socket
Thendiened ismab ugpki gt hehbehel P@8beomami Ses amséntednahto the
clo iqg menber 1190 that operates within the socket
and a retaining nmenber 1191 that retains the
closing menber within the socket. The retaining member
conprises a tubular section with a substanti all _ ,
Afosdd e limg reesMAlHg aserlerined | beatda i t%trn jn which
f h t 0S ft S a
G e lPea Past e e il SmErber. o avrecer the
rretedfi qviaigl ynetriver nias ecof erctiwtens whitbhcoumd | Agsaxito Ahe male

t he diameter of the et ain nbe is less th th .

HRaH® (RaREEs: $19 tRArBboRe LoyERe: HACTHE TonbIfudinal

rgtiad Ni Bge MRV ELERGS i #18 nfth@hé@cleeimpeﬁcbﬁdgonfor each

the closed end to a m dway position along the socket.

T S uBSEANERal By QTSP N LRBALEt af PR BT HemEich are

| er.ef or éoc t S

é%?%gldgﬁt g?th 1@9%%Lp?6ﬁ%i Oﬁ%ﬁﬁ?g’foghggeln’ during

tﬂnsnnﬁudmeoﬁuhQEammaﬂd)ﬂﬁﬂ@SEﬂeeedckEhe(ﬁMBlm@ each male
er conprises a central rod section ch_i ncl udes

ngern;g(diraef a?i%eer%east GRS Uk VA yfefIP% oh®® brbe -

The other end is attached to a radial face of a cl osed

end of a tube. The tube is co-incident with the

coUplA nGoalils iy aRgsalbd vt hesax¢sabredhelkerfthkaim r @§, when

T Xt en oyt he _di st. n S

e o Tt The " e T, e AREFE Sk BUREES surther

Eqmpmiég nbheheam&ﬂdftheg&emnﬁmecengldhgtmwmbemaﬁurther

rod i s, housed within t tuhul ar section of _t

S TF EREE e TR COM BRI BRPerTRLe Teatures,

taHPUae t&ien hgl @ o1 sybaleants alddstdosed end. aPpertures and,

bi asi ng nmeans such as a spring 1192 operates between

twteeru@ee@l%@l bh vhRe,setkevesndidh ithernatchesetef provide

t.he 0 S nmber 1190. The spring

bél}lasgs ae‘?%s JV'Elegﬂr]rlgn eg? r{‘%a\%n/aﬁs the open end of the

socket . The cl osi ng nenber is stopped in the cl osed

posi tion abut nent between the substantially clgsed
ettt J q%bdvtﬂét%.?ﬁ% alatnae TRFEY Prafrgdipg claim,

tihe aeniH al hdrepbes @éuélbian&l RShPgr "BBRLE i sdBeackasvBY which

menber is arranged to stop in the closed position such

tnmvetrﬁ‘es eitleﬂn!alflmeadbn@hetheomcex@-dionqweln a closed
| osi.n r int Ia| as tf e open_en f .
8 ok ets S %ﬁo 656%“%% it oﬁngthe i nter Ra f-Bbre in

sgmdpahrpdﬁhﬂﬂgﬁ,seals the socket to the closing

menber between the open end of the socket and the

aperture of the through-bore 1121. An external sealing

r{ing et, 10 0$jNn on

f%% g%é%é?éffﬁgd%egfﬁggg éﬁir%{§§?%# ?%eg?ﬁggﬁg Obo%% which

Khﬂ_vaieesgﬁhthenmahe cloogdd ngosidnideer, 6 ubderabihebetween
rou h-bore 1121.1s ea ed.fromescap
HioughBor 8°8 Fh8SS ck%?se%ﬂonAﬁg%ndegghﬁlﬁeaﬁgl1f§$rable

Iﬁ%éﬂw@ﬂged on the outside of the female coupling

menber and conprises a pl ate thatextends perpendicul ar

and parallel to coupling axis A . The engagi ng neans

i ncludes a through hole. The male and fenmal e coupling

menbers may be coupled by initially abutting the two

flat ends of each coupling nmenber, as shown in Figure

28. Coupling may then be initiated by providing a

cI03|ng force such that the nenbers nove to a fuIIy

Y T - s o ~ N




the respective closing nenber and al so by abut nent
bet ween the cl osed end of the socket and the end of

w0 b@7nespect i ve cl osi ng nmenber. A s can be seePCT/6B2006/002965
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Figure 29, and as previously described, in the fully
inserted position the through-bores in each of the

coupling nenbers are aligned.s¢urthernore the externa
sealing ring of the probe and the internal sealing

r419 prc% 1506KeL L8139 A9t ARoNt 1hN s 45 31, in which
t hrough-bores as previously described. Furthernore, In

tthee f opbyabhserfead upesiits arpetdie@ngagengrartimeanstbé female

the mal e coupli ng nmenber,.and the engagenent neans, o

TR CREBRRET g Shiner r Eha1 SBTRF: ok wred *From the

dessd | ediicA ol evd Ok cenbRskdBNbSsid ibhealiosh RHR NBYobe is
be inserted through the respective through-holes in

el e hef 2o agetrer®clhetrbers to thereby provide

breakout strength. The pin will alsoneed to be

inserted to resist the force of the springs from

Ui g tbeptonpl iasgembityerss apbaimedhénhdleibd 190, in which

t hrough_t he sheath of the, mal e coupling nmenber .is

iSngRuvEo Sielet Lolio® carRooRo: Re e ich acts to

COLHY | BHe MRS tiywiials WhhehctiBeednt®didlions, wherein the

through-bore 1121 extends. This provides rotationa

dpermekt Haatesre t A6 t abetabpfi iy menbeast whfchhies female
n o t S I et.

R ughtor B G R P O s e gpovaxds the

aclvant@agest 1 o hehembolde nendberoyi teseftatl #nds tbet hecket.

coupl i ngs, which enables the couplings to be w ped

cl ean easily. The through-bores in each coupling

mepbel asgorls9 £LosmE1when BOLigeHPEgdahleeR¥eding claim,

ensuring fluid running through the bores does not

ebtapbiddr i Hae cdgplalyg andrdengoupinigy ofoppgises a valve,

enbly. Fi e 0 twel ft odj f :

APEETR, B 2R P LB oy Flper HEOboRtobEE in s

selhsdadt pakliyion accbralbnoes WElbithe lloer ed Toesehebethrough-

enbodi rents are nanufactured in a conposite structure

SRR a5 3 b BrPYF L84 i bre. It is known that a 55

wi nd angl e achi eves opti num strength for a tube

section. Accordingly, bent tubes, such as the nale

cduplad ngovehbeg, ascend lye amned atned ednwiGlieian 5854 wi 49 which

| e i nt ai hed gl on ot-h. t he pr.axi mal_ region .,120

o B P TR & B Lo ey e Boerabie
psobecan t hthespasdn t aaridie daRld Ngpoakitsich . v gWctadAng  an

shows the fibre pattern in accordance with the twelfth

PR et LR L ¥R present invention. The male coupling
menber conprises a 55 wind angle al ong the proxinal

regi on but then changes to a 0/90 wi nd angle al ong the
p?ober whevpl hinghe seendrlivt yasof clhenéd@dbies @rasind a3, in which
l,ong the lal_direction. Contrastingly the fibres, of

T P eharaB st iy e nber B AG RFLIf aPRE Wi the male

afghel  @ngehiBeropemcantHa01 e byt 1¢Bange totacdd98rom the

wi nd angle at the socket section wiith the majority of .

tPRER | BPE4 LROPNGEP aitdei rctded a®PSr tdiorecthon. thife Probe 1s

qﬂg&ggz' ' e. gl the coupling nenbers

gr eat rig%r%ﬁ%?ﬁgg%ds%%%ﬁ?éracts t he dom nant hoop

stresses in the area. The present invention may be

used i n_hydraulic or eumat i ¢, machi.nery put, i s . .

o7 bt df aEPYSLEBE ASRRRG oo | PP apoRPe b 3G, in which
stighni Fatast fadvanrirageombrides Phesshhgi Meemd,onyhScit hakts to
the flow of fluid through the coupling assenbly is .

SRR affPal T34 thr 5GYRTESstie ghtoeBAdmasitifiny evhpresn the
the conduit and the adjoining upstream and downstream

fluid passages to be 'pigged which is a well-known
operation within the oil pipeline sector and requires

an unobstructed conduit through any couplings.It wll

be readily apparent to the appropriately skilled

o o " o S T
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draw ngs. For instance, it is not required that the
coupling assenbly be substantially symetrical, and

wo pa@et’efbr sone applications it nmay be advant BGEGB2006002965

have eccentrically shaped parts. The cross section of
the mal e nenber and the correspondi ng fenmal e nenber
socket need not be cylindricakp though this is the
preferred enbodinent as it allows for rotation of the
ereds) M thin t e%q;e er GLAl 1 A nal

g%%%ﬁ?ﬁb asé%ﬁ%iy fgfpréﬁgggh y Fﬁfggboﬁnectrﬁg fF&Fd mate
pasgagiesy coapbésesuchl eharid fleealeleeuplsi mpwetrbeosards the
whi ch are mated .in e by inserting a probe of the
THE A ThE e SOk H (o oY e Nehber , CRacROCket
coupling nmenber including a first end arranged for
connection to a fluid E?ssage and a through-bore _
e3& eddi FRPF YoM theseh kY andclaes@i it ARYt RE6GGALBEr €1aim,
of, the; bRl L ]ﬁﬁﬁFe e e h [
eﬁa gnﬁgg %i%@%ﬁ'élentla %%cékgpg?ﬁg %&%ggfﬁw %ée?ﬁg probe
vdreh theedaakatse, ahbe whwotigh- bherepdbeaehdcouptkaly taper
mepber are, coincident. along,a first |ongitudinal axis

T4 pr be itd ST af bh8oioi ent CalBiiy 2 s cephEge OF
|1€é}ﬁi¢a@|6@|t@<|§eal@m&hrir$g!%’f'fi@ﬂdt&éi@uféfst
axis, the through-bores providing a fluid conduit
between the two fluid passages and fluid being
sipstant i.alq ] i in_th it_b eal : ;
m=.~ansp§l 251.?51'0\3}’%%‘3%%%%9‘1 s%%b?%/ggrgg%llg?rré §i ﬁ&alagfjﬁ]nf claim,
ivhessich, twvo sselinke fingsd passagevidadectoedt tioot bech side

first_.end of the fenal e coupling, nenber. is coincident .
W b R AR Gerat - HERs o e BSwher S84 L. ting s
fd b €k PASS LHOMeEd fgerhont hes fagsinemndi of ci hemnabe

coupling nmenber is coincident with the through-bore of
the male nmenber. 3 . A coupling assenbly as clained in

[ o ' t Conprises .
o & o ting Sl o BLeRA,E IR 43F5p 386G clain,
assenbighashel anake coullangs rdender ncuhpehstbe ssofkett and
conprises a second end of the female coupling nmenber
AREQH tHt Sugh. o7 o BTCPRS (BRET o WemBEr SYTERRLY r nted
the ddied ead @ imbersests ENeRPCKRE: Firdt CQUPLERYdinal
assenbly as clained in any preceding Claim in which
tate seawhegetwang cbippisgs medns stbiarkseddml @engnar part

[ ring. erejn.when mated i n_us the first .
§§%ﬁgg §%a%ﬁ%¥#i%6%%§¥%?an§§§%%¥%ngh§idgﬁﬁﬁ%%ecoupllng
infererese C tdoap rdfs elsheat hr ocgds bairel artienocketeaf ihe use, the
femal e menber and the second annular sealing ring is
ATHTG PRt t RESGHTS €1 &Pt HeGGter SectiTGY St tHee male
H O UG DA Gtk SOCKEIn Qe ddifol £4] € menber. 6 . A
coupling assenbly as clained in daimb5 in which the
first annular sealing ring conprises an interna

nular_sealing rin Lt hin the socket_ and t.he cond .
oS BHRS P RSB At e 3Tk epngr G 18 which
send ifgedd NEipt e Probei rdt . pAreoupht ngsasseskylawith or
claimed in any preceding Claim, in which the probe is
o lshinst sht Fai Fgeuﬁﬁfnéﬂ-m SOUS 1aida e gt fesecond part
S9Rket d S a bRl apL i Live uBLAOLE! bBﬁ‘%ingaH{@h% ,8uwherein
A coupl i1 ng ‘assenbly as clained in any precedi ng ai m
ian nhtehnihe nempegh-dpoceses nthhe smdandaindaténdlce the first
cQupl i ng menbers are substantially straight, wherein

en the coupling nenbers are mated in use the
t hrough- bores define a straight fluid conduit. 9 . A
coupling assenbly as clained in any preceding Caim
in which the through-bores in the male and femal e
coupling menbers are of identical constant dianeter.
10. A coupling assenbly as clained in any preceding
Caim in which the coupling assenbly further
conpri sesrel easabl e retai ni ng neans arranged to resist
t he uncoupling of the mated coupling nmenbers . 11. A
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12. A coupling assenbly as clainmed in Aaim1ll, in
whi ch the dianetrical through-hole of the male

w@owploieg’ menber is arranged on the probe and PE¢EGBR006/002965

each di anetrical through-hole of the femal e coupling

menber is arranged in the socket. 13. A coupling

assenbly as clained in daimdgp, in which the

retaining means conprises a first part, mhich i n use,

IS aryf a t t I |

§§%ond Qgggliﬁﬁ ‘%?Sé%blge gglgl%?%%g e fas mnt th@herem
fﬁh&ﬂmetzmnﬂmmgnaﬂmher;saHQSMMEemtnsm@huShathewhensmated in

part and second part each qther, said

g e 2 EofipBReF g DL R KoM e TRE /meidtfe. S490hQ, part moves
G} | MoRseREDEY ras ela@w&dlérebg M 23y Olg aYe CkakBss and
dependent thereto, in which the first and second parts

eaaklrp"tld”rﬁ)rl‘sibea medledof iR agisgl tidea hpralse Acc ot hgvgpw  from
% %i claimed in Aaim114, in which the radia

teé?h 0 e first part face outwardly and the radi al

teeth of the second part face inwardly.16. A coupling

assenbly as_cl ai ned i G aim 14, in which the radia
tebt K oF OPRELPEr ASTIILY aBE iTVAMAY, 1BncFidn r adi atnd 42/

teatieof the seaendipdr tmdmser oubwetakys 17 spf‘lng arranged
coupling assenbly as clainmed in Cains 13-16, whi ch

taHeoF rshe pantsedappifsédea fdlbsy. arsl s&m@lpﬂgt that forms
assembly as claimed in daim17, in which the clip
conprises resilient material. 19. A coupling assenbly

as clainmed in ains 17 or 18, in which the clip

cqurlses first and second sections arranged about

dt PSR HET oR SERBOEY 1 88 CoOAGIELDILRalCLBA™S ahtl GFe35, in
iinad Byea 698935&@”9néﬁ%%f§”1‘HﬁﬂhdéW HsefﬁPQES #hd second
flange on the nal e coupling nmenber, where sa
a:tnncmmgmqrﬁrm the ¢ther g@u@hg@@emtambfart hecéuplps a co-
d me nd wherein at t one, of
% nacen sgggnaugeCtl oﬁlserlenlq ud%‘g?gp%ceé:ofurp % e the co-
czmmecttarmg gseatugn tevdadirallateeth.t20£hA copptabile member
assenbly as clained in daim19, in which the radia

tadt ha%rnghetha i PR ¢ eﬁﬁ%’éléfj&fnéﬁgé‘@%c?'byt%‘?v(gxpr pgerating
el RASta90€: Phigt PReS EE'?_EtO PRGh! 'n%n SRE 1005800k he valve
t he connecti ng sectlon R coupl™i ng Tassenbly as
cluiiren ¢oud dign @0, tMenemﬂe@emdemﬂ bheCrarnpéBating member
\%#urkthe f.ace %f %hg flang ;Ln ab tnené wi t-h thet e valvy

Hhectthg EEct ST pPPEES 1 AH 0BT ¥Gue T adel Oy, the valve
Qmmngﬂgj@swrgolﬂngac@prm@gném@fw preceding Caim
wherein the angle of inclination between the probe and
t he through-bore of the mal e coupling nenber, and

n t t ug th
g e JROGKPt AN | BEUOhBELE Bl Nent BTGPt ing
23.uiAl c o s aye |s sends bpnddiedrldi ngst o hame ipr ecediongbed  with
O%ﬁéﬁ i n which_the sock t of the femal e c% Iing .
PSSt ¢ 1S PREI s AW bsdd ey andtf a lﬂ}{gﬁoef?‘ GPaPanying
farwitrgs socket, wherein, in use, the aperture is
arranged in conmuni cation with a space between the
cl osed end and a distal end of the probe, such that
{ S Al to ck i en ;

Wﬂﬁléx |n t e §%%%§{13g %rce E%E%%bfgt Bér%ﬁ?geedlng
ana irhe E@rﬂbschatbeomaﬂheandﬂﬁnmaﬁéLmomplnngtmembers each
apertq{e det er m nes tqﬁﬁe tlon fO{ce required to

HEEMOT e THYHE Thtd TRPEE KON LD PP -
assenbly as clained in d a|n123, in which the aperture
extends through the closed end of the socket. 25. A
coupling assenbly as clained in Caim23, in which the
aperture conprises a split pin which is inserted
through a hole, the femal e coupling nenber further
conprising the hole, which extends orthogonal to the
axis of the socket. 26. A coupling assenbly as clai ned
|n Cla|n125 |n whi ch the probe further |ncludes a

o r . o



conprise co-operating alignnent features wherein said
cooperation limts the relative orientation about the

w@emonterongi t udi nal axis that the probe can bBCT/GB2006/002965
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inserted into the socket . 28. A coupling assenbly as

claimed in Caim27, in which the co-operating parts

conprise at | east one and preéerably two male features

which are fast to the mal e coupling nenber and

per ald ekot911hg %%%%ﬁ%lh;o%@ tadi Ngdg axhSc1bh& 46, in which

co-operating parts further conprising for each mal e

fidm uekoaingr nespendiofg themalad o ewniver whi vhvapbleabetween

to fema coupl i nq _menber.. wherei durin

R EPEreR Gt hE B oba nTR:Fhe EBCKELOSTHE qferlg, extends

nedodeathee floeperpd @sumd tind hehet-eeachtHendteond annular

feature. 29. A coupling assenbly as clainmed in_C aim

ﬂ?a%ﬁﬂﬁ1%&%%nﬁ%n%rBﬁn%?%iﬁ?l®?eiﬁl@ﬁi@ﬁ the #Aaréd aperture

faal W epufurdPese 0L I 58000t §hesraRgelinenf §MBLGposing side

coupl i ng menber further conprises apertures tha

i etBecflund fapeniteifeatandsan angenhgosit i otki wgich the
ns. |l ocates in.the apertures. and, when arranged_in

S BI ATEE5 (RO R Mot THETT? o ph Y7 dent hel Lid aberture.

rel easabl e retai ning neans. 30. A coupling assenbly as

claimed in any preceding cl ai in which the male ,

cHuplt ngOHRHBBE GSFSIdds a8 Vet dbnehiiBh Gdvente, in which

fud d Jﬂ&éﬁi@% ongdiller t youghrborgyin 2 %%%%dr_ PAY th@Reable

and allows fTuid tlow along the through-bore in an

dpEvesi B onlo8dd Acsduplonng asseviilgh athel athesliing member

Caim30, in whi t he. val,ve of .the nmale coupli.ng .

1T s 250t beEALER BRS o aRRcrObag 1P the first

POsitlion H¥yalohgt knggan soperabloed eat Wee - S2deAof the fluid

coupling assenbly as clained in Gaim31, in which the

ARG EBHES f é@Cur @ i pat 662byng patRd ofist harraRgpd on an

Q%H@'- I ¢S t .t val ve is tate 0 Cy

t he 6%2%3352?5i85 ?%%tﬁg%%ﬁoggﬁng%QS?id%£€m§%~?ﬁgh Position

prrobehiishundoeipldd sfingmndnbanckets 3%t Aexdepld ngcross the

g@fquhy as, claimed in Caim30, in which the valve

FUrter®RonptiSes bi asi ng means, which acts to bias

the valve towards the cl osed positions, wherein the

operable feature is operated by a part of the female

plA Py atremphatas hel 3hneed i8 ABVeaft bhasas 46-48,

t pPasd i : rqobe.is i I [ :
corERELR Y BToPNRD HELRARICLS IRt HhEntOE about
priec goiigle cdrad nwitini mhtlod 4 dekd e med epeoupyéhy. nenber
conprises a valve, which prevents fluid flow al ong the
t hrough-bore in a closed position and allows fluid
fdow malang 1 L4 QUANDPT L5 | A1 MOBePn PESYT b8NCc133msA46-49,
coupling assenbly as clainmed in CGaim34, in wich the
vilskeigt the fdeali@dcaigilians nenbeblipsedparaied the closed
gﬁ; N4 he open and cl osed position by rotating an

perable feature. 36. A coupling assenbly as clained
in Caim35, in which the operable feature is operated
3é1a part of the male ﬁouplig%_npnberx such that the ,

vé | SOVt HRSdAFPERP-Ne 2Gpen PIRTT | bR Cdatfe Y osel which

Ras kRN ehgndt heeRhoRe ESupNERYP! R T L O the 150Gk udes  a
37. A coupling assenbly as clained in aim36, in
vitsi e it visglee £ uEphereteipingesasinasi aps imansempigi chn the

t [ ; \Y; r t cl osi ti.an
et Bra3serhn SV ERblT 1 oSBe SORs A Rti ity ceen
tdveipialrey coenide ngoomgmbese s uchf Tdatendie val ve is noved
towards the open position when the probe is inserted
into the socket. 3 8 . A coupling assenbly as clai ned
in any preceding claim in which a sealing ring is
provi ded as between the probe and the socket, and
wherei n the probe and socket taper adjacent to the
sealing ring so as to prevent danage or renoval of the
sealing ring by fluid pressure. 39. A coupling



axi s, wherein a biasing nmeans bi ases the second part
toward a first position, wherein the femal e coupling

WwWOorewnet76¢onpri ses a recess and when nmated i n UBET/GBR®6/002965

10

15

20

25

30

second part engages with the recess to prevent the

mal e and fermal e nenbers from decoupling. 41. A

coupling assenbly as clained ias Caim40, in which the
recess conprises a first part that is integral with or

hebd hasbup?ihbe alsaBia yCauplding fmier And R-SeePh c1aim,
part that s separable fromthe femal e coupling
meRberhiGlheitBen ma ket govbagnoemrmbsecdsest alvel saicend from a
pat 0 .St A l.ing senb as
I e N U e P
r ésblreempackicly that thehexiedt et teviise asdgakaged WA the
br.eakout f%nce,,the second part noves away fromthe
fFFgFepBPF tREr &By TR &PGLRG CHESFELO8s and al | owi ng,

when mated in use, the probe to withdraw fromthe

socket. 43. A coupling assenbly as clained in claim4l

aRd -42 cenpléna ﬁﬁéeﬂgﬂ-éﬂ pisng ledmest icompry seseceding claim,

SPLI Ng. .akr d t ide of the first.an

SB5LI82n! el WIGALY, SRyl s EEBL 900 crom
assepbkytas <tmictedré n ehairedn3l oToRH, HHe WBbeRethesection,
og ra%Lg menbers include a first_and second qpposin

e g@ AEENE ARSI SduptihgrAetber CtHEFGdEE 4 Sc@reater than

opgkatipgef patuiag WRekekN 1d4LiNg i ¢QURLILAYG the co
operating feature noves relative to the operable
nmenber and al ong the second | ongitudi nal axis, the

cQyoper at.i nmenbe but t.i the first opposi edge
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one side of the fluid aperture and a further sealing

ring is arranged on an opposing side of the fluid
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46- 49, wherein the closing nenbers are biased toward

the closed position. 51. A coupling assenbly as

claimed in daimb50, in which the male and fenal e

coupl ing nmenbers each includes a retaining nenber for

retai ning each closing nmenber in the closed position,
wherein, in the closed position, each coupling nmenber
conprises a flat end.52. A coupling assenbly as
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conposite structure, wherein, along the socket

section, the fibre packing in the radial direction is
w@e@aner7t han the fibre packing in the axial dPCECBR@G/002965

54. A nethod of releasably interconnecting fluid

passages conprises inserting a probe of a nmale

coupling nmenber into a correspandi ng socket of a

femal e coupling nmenber, the coupling nenbers being

cognest dehedt Be and Hfsdie, f1a PS8 4N 180 o PR ssages

junction between the two fl'uid passages, each coupling

nmefrbethiiche | Uek ngoarlingt aseemr¥nanged For ctenmedt iion any of

t . flujd-passage and a through bore extending from

tﬁ%g%$%s% %gd, wherei n when mated in use, the

t hrough- bores of each coupling nmenber are coinci dent

aéﬁng%a féﬁs Igngi;udinal axi s and the probe_and

sotket Breie0i nti HBnPAarBRY AnSEEGRANFERGPEudilNAIC Passages,

axhisstyhEch1ie hachbpednberbhe HELstiBXHS, WliR® reference to

t hroughbores providing a fluid conduit between the two

f3Rd depaskagesianany| of dthei agcempsrahngatirgwisyai. ned

in the conduit by sealing neans. 55. A nethod of

rel easably interconnecting fluid passages as cl ai ned

in daim54 in which the nethod further conprises

inserting a breakout pin through dianetrically aligned

holes in the nmale and fenal e coupling nenbers56. A

met hod of releasably interconnecting fluid passages in

whi ch the coupling assenbly is as clainmed in any of

Clains 1-53. 57. A nethod of rel easably

i nterconnecting fluid passages, substantially as

her ei nbef ore described, with reference to and as shown

in any of the acconpanying draw ngs .



