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ALPHA- (ARYL- OR HETEROQARYL- METHY
- BETA- PI PERI DI NOPROPANO C ACI D COMPOUNDS AS ORL1

WO RBGHEPHER ANTAGONI STS Techni cal Field This i nRENB2065/001624
relates to al pha-(aryl- or 1
het er oaryl - net hyl ) - bet a- pi peri di nopr opanoi ¢ aci d
conpounds, and pharnaceutically acceptable esters or
salts thereof, and to medical uses thereof. Al so, this
i nvention rel at es to pharmaceutical conpositions

rising sai d conpounds or their pharmaceutically
ALF Y, PARYL-METHYL 1 RET AR RERIDINRPROPANGIE ACID COMPOUNDS

i nvention have b|miOHm-aiEbEHT@RANCFAGbN%T@?L 1
receptor. In particular, ‘|Ie91 unds of this

i nventi on have antagonis for said receptor.
Thig inuaipdbishaes tofloha ag/"loﬁb@ﬁ@ﬁ@ﬂﬂ@thké) -hetefipdridinppropapait cig compounds,

and harniecemalyi Meﬂblﬁ@redt%FsSopEalﬁeﬂér%éﬂ aﬁ@r’tg'rﬁéo‘%\ﬁ uS&! BELEC Also, this
and the like, which are

|nventgorn3'g1a¥g dpn%haﬁg%%gelaéc@l co\r/“r‘l&oF cws &nggs,nw :?a&:gmpapnds or their pharmaceutically
acceptaRielestan eh élaltAr TheTeampeundg mé dhisoinvepfiorohate bidip &tinisy, fonmhe ORL-1 receptor.

In par(ldﬁlb},,théjc&ﬁfébﬁc%)of ﬂl%dn\}énﬁdﬁ%l?@lntgb%\ﬁét Q‘fﬁﬁg fér%gﬁtrééegﬁg TFe compounds

of this SF rece iq I Nd| C
R ol € T e T O st B eS Bspice st Tediel SRS BSieotad from pain, a
CNS @%P@Ci% eiths likes whiclyare stedidteld py bVeeadtivetien diasaidaoastobni on of

Phar nacol ogy (1 UPHAR). Ngg@( %uno% OP2 and OP3
'Er*ﬁ% ectively correspond and mreceptors.

WRr Ol ROl "esP én@w@ & tdsla) @qgr@tl@pmai dwapt deen identified. These
receptoscapy oe sndivatid atith dhdinkiiddst®®R (hbbRGatRANF BbiolIBBAHAYS) and numeric

subscihS b Mgl by RE Tt 080 & AleHBRS oaR oORMRET Nymppu o 0P anc
OP3 fF%?PC*tVH'é CP@%S@mdotoSS it andsp b@lennte«vedmehatre BmovenitomEng us the G-protein-

couplete&dptbrPaRRe drél Glsfﬂlb@t&y F8he bérﬁrapﬁefnfo% s sttJM RIH%'} Glpheries and organs in a

ction wt op
el eSSy ialE BB a5 sioREodOLGR popaiep beliove tht
an en@ge@qg leglﬁ damide prodies ite ptféctbatbroagidarbintachetian vhthtﬂlib tajoledlbses of opioid
receptBis| P Rk4Mhste, eh@frmsnﬁvé Bec pRicd=K A ?@ E’HB @%{33 and bind to both

5 C{)ﬁl oi d ana@? ﬁl c .and has bi ndi ng
AN HESHPPEC elfPBPine djoﬁa”feéiémwavemb%e@ﬂdwra@# )?”@'S%‘%P a@ has binding affinity
mainlygbrahene-cebaiol CablaﬁgBmIeSqeerWHeIS‘ ﬁb’@ﬁas%ﬁ%a@&odﬂ@& RbUnRebRRfligs such as

e eff addi cti on
morphn@ R Herh@?‘lldg& uni %reﬁ 8%e SL1° é%‘%ﬁﬁdéﬂw{‘ %C{ %@f‘?ﬁ? of a
'\g"é\’?@ﬁteééh TeRPTAY Jspletien Pbﬁgsep@mqnwlﬁwmﬂ lpsg péntide riromsraarain as an
endogerivl® Ggina i ahiogakl opi@lll rexBptor (NaFe, ¥BI. 887 pp E@8BES October 12, 12, 1995), and

said re(:mg‘% fow y%llvn ag% %ﬁ? (E( hegwﬁorgge h| ﬁ Eeaglee(rglaé'%Rng rec)eptor In the same

r ece
report, rt'@e%@'ﬁp@?nom RFEO'Q “9(3@@ Wee disclosed aasin GRbnist Yor tigc@Pit-0 réceptbnand named as

“nocicdplife @BBRVIEEPEE NC)'t NAsE M%Qf%%oo\pésoﬁa%eld'aga ha\’?ﬁ?‘FQ (abbreviated as

oFq 'oé&g%s 8insc }él n%%??%éen(c%b\&l SFPrfPe agzdgg@%? mh§deceph)é may also be
indicatechareORP4 iy Bredvithag ecpanmeahdation 'bp FUFHENT in 189 ( (Betizhrievha loePhadBacology, Vol.

129, pSH 501288 4db0). by Reinscheid et al. (Science, Vol. 270,
This receptor may al so be

"H%B?té’a?% %a?%{ﬁ ”@E’ifa?'% NirRRer R 2¢2PRRotiprlangata wrtietyyof spiro-substituted
azacyclelgorppurds, vilBH&rd Beurdkirthaniayonis@ lus&ib |Hhatr8ﬁﬁ1@ht%gh!am Vol .

Ais%glnteﬁﬁhon%Merptagﬁlc té%%bﬁilj gf(grgg%éo |scloseg evgp?t%?fysp jre- -substituted

ép i catlon Nunb I'scloses
azacyc F‘8°l§196’§%'1'°ﬂ“l?(ee%he§%t@9 EacePleiep Y Mesylatphanitgoniste.
Fhigher,o Kntematicaslt ®geRi Applicase! LNlunhb\ért(iWX))t 2867 BNtis@bses a variety of

Pat t Nunb
e e 8L DR T PR oo
ﬁtzﬁ’ﬂi’%'] é”té"di’ﬁ*ﬁ%‘a'naétem\/\ﬁpnilhat@ﬁ eNl@i@lrdW@ieO\’ﬁO@ewt discloses a variety of

spiropietitiiny bdrﬁpdﬂﬂdﬂJWﬂ:ﬂ@ére@ﬁL&gﬁtﬁ?&ﬁsT’s tdrdkdrilid, corhPduRl ﬂ)atgéldwal
Pat ent Application Nunber (WD 0226714 di scl oses

vari ety of




10

15

20

25

30

spi ropi peri di no conmpounds whi chi show a bi ndi ng
affinity to a Nociceptin receptor. Yet further,
w0 nicensass onal Pat ent Application Nunmber (WD) PGDBBRMEZ01624
di scl oses a variety of spiregpiperidino conmpounds,
whi ch are ORL1 antagoni sts, for exanple, conmpound (i)
bel ow. Conmpound (i) shows a potent activity in the
dof etilide binding assay and thusphigh predicted HERG
pot assi um channel i nhi 7 Wt There is a need
to provide new ORL1 antagowi S hat are good drug
candi dates and which potentially
properties (e.g. gredler potency, Yfeater selectivity,

betp&ind %p&%@tal gotenf zﬁdﬂmyt e Qj@@ﬁlrd@ 'bﬂﬂfﬁ? tabé’é?'an& fh@g high predicted HERG

c.stability and nore favourab

poms%wgfhﬂFSEqwgPWéw%Fﬁpert|es) Ot her potenti al
advdiemges need fouttevidsr et @RLDantdgesisBItha) @regacdtdraycantidates and which
potenﬁehl? hm&%robé@brﬂpé}?ers b, Iﬁr greé’t&‘é%‘ié#}b %réafértsglgctgfgﬁ gé\&? abso][p’non from the

gastr%ntﬁsgn%ﬁqa%tcg@ater mﬁtawp 1s§ag|“tp/ épd mﬁfe:tgé}%?%ga %mgﬁa@cg properties). Other
potentidi adVaohtages thclpde grettey ot sidn@efdafion efctapbbd dreth B8, according to the
dlseagé" %:g?ét&)n %we"flctg)héft#/ Lhd aalS dwéﬁga’ qﬁc‘?’c}eﬁcewg{':ls‘a% ﬁﬁ&%vm mgpart%cular preferred

finit or other recepto
COmPWﬂS?F qnayd %%Pq*%{wy & 119 Op-biscgeion#ndaReY fustuganidl agiapigonists whilst
showing ditile eadfiriitp Horboth@r yec@tdré.V i Fuyth&inotd) et WE%bBOde@ﬁiﬁdtl]dJ[B provide an ORL1
I I, nvent | It has now
antaggﬂé?g)ﬁﬁgeidyl%d rﬁ{)bltprlﬁ/%? |Vﬂ)2% ﬂ?e}fi’%R(% Egtaé cghag = or
het eroaryl methyl bé&figQ ! %n0|c acid

& 68w siSorginglty B@erﬁb@ﬁl&ﬁd tHerWtalryDBr @f&oa@lnﬂethyl beta plperldlno propanoic
acid c%pﬁ)gl%g ofst'i'lg gﬂs&h i logea e Rg‘fgnt%gotnéfﬁ CYP AN '5%%‘3 aotl}lllty, partn icularly when

emc admni s
given h%YEﬁetne?r reibisirafipR. yanshregiynsd HitFigiophagtivie] on Pteeﬁﬁﬁﬁe@annel Preferred

comp@ﬁﬂ@ elUhélsregdnt Ihl?éhtl@f iﬁ&ﬁs[hbw{el_mé/ %Hﬁde@r@Tfﬁr&@ng‘éh&V\Bd a
on en 1 on
R R RS IRS= sPRew B Fife il BB (1) (1)

or a pharmaceutically aaéeptable esteroor sal t
t hereof, wherein Rl aqd ndependent lly represent
hydrogen hal ogen or R yIN rePHesent s aryl
or heteroaryl, each opti bstltuged by 1 to 3
substi tuents i ndependen S cted frBm hal ogen,
hydroxy, (G -C 3)al kyl or iﬁh’c3)alkoxy, het eroaryl is
a 5- or 6-nenbered aromatiC heterocycllc group
comprising either (a) 1 to 4 nihrogen atonms, (b) one
or a phatihgesuticily adteptatlé pdieror 8dlaRaredt, (¢) 1 oxygen atomor 1

where%uhpgrw atlr%_@@@%ﬂ} r&EE% ;E g%ﬁnh tg%%réﬁchallﬁd I% represents aryl or

ala n' 15

resent
hetefqaé/ regse ppiorglly subsfituted by fQ:@r@&baﬂiwt%md@m@dwlwémwd from halogen,

hydrO)tyn‘(@mgl)a(Myl ar @31<’ﬂalaﬂ©wﬂh§feﬁ3a@f ist 18- GREIndn@erRAt AbmatRMbterocyclic group

comp&%\lﬁltenﬁe I’(]ag 8 4 n?rfog%n a% gt#t he y§$ %'go?xﬁ sﬁﬁ%{ al‘(?phod (c) 1 oxygen atom or 1

Sulphqrﬁforraamldt%ﬁy"tr@aﬁerhat@tn@ Xré(ufeef@a@rm €H@i, FCH(CHRE- ogP(Eble)sftsand
nrmx&kngnﬁ1ar@sent i nvention are useful for the genera
reatnent, o ain. Pain m ener.a | assified

HeRlRE s fl R PleSensipRop BBy s LR BER! (oAt Fa Feve 2 number
of ’fh%ﬁtﬂ?ﬂ’tlc- laprlieatio(iei s pradidularly rin ttiee ltreetmeeelot pain Inelsdidg inflamivgtory pain and
neuropkd@bdiy. associ ated with a specific cause such as a

spec fIC |n£ é¥ and is often sharg and severe. It is

¢ he RS SRIPRSHMSE e PFRserdAT9R &lkrioalot i ihe gantera frgatment of pain

fPai) wey gsneratip e tlassifiedl no pwr geshyonicd@att@paimbedins sadddnfyaind is short-lived
usual@rm BveRRReRs oA@éés Gt lﬁ% %ll?gfﬁ%mg@& wWif A%h @(]llf‘cyca{lgétswch akf specific injury

per si st ent response.
and 'Sc‘ﬁ prAaP gad ﬁe"eée |”cﬁ15‘et A pain dhat pr@p&r pijer sapaificgpiprieg resulting from
for nore than three nonths and | eading to significant
psychol ogi cal and enotional problens. Conmon exanpl es
of chronic ‘
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pai n are neuropathic pain (e.g. painful diabetic
neur opat hy, postherpetic neural gia), carpal tunne
w@dndey back pain, headache, cancer pain, aPCTIB206001624
pai n and chronic post-surgi 8al pain. Wen a
substantial injury occurs to body tissue, via disease
or trauma, the characteristics of nociceptor
surgegye tdentalt worlki, arsrainl oree expraim cAcuiteepain idsess eoisgdniesdty ireit iim any persistent

psycth@cé? %sh%‘ér ¥ cont@S@bHrdni@s M8 hnk If@mﬁglnuﬂ/éﬁ?a@g gerglgtlﬁhé %l dfe than three

€ NOoCl cegt ors termnate

ot S daePlA 1S QR I OBPIo8 4P PR R HeTpa GoepRssesampes of cforl
pain gmec heunopstie: pain (bg. psiefuldiabétie uesPaihy, NQosiHeBieBE tHelMlgia), carpal tunnel
Syndr&ﬁ@ @gb@%éiri hmh% E%Xer%%t g{hn?é;%m $hd cﬁr%ﬁla rpg& 'S ?r%g%lsp%% to

‘é’@ﬁ% 2 ?L&Pﬁf@gﬁa% iy ﬁ%cufsot%BqudISS‘éﬁw vl dipRase oF Weympatbe characteristics of
nocicdpia laeitiatidricane didred ardl th&BYs SnEiGdAI6n ﬁ&h@r&bﬁérﬁﬂocaﬁlﬁ@round the injury and
centrehy Q/ﬁ%ré %Srgatcfcgét&g t%r% \pg%ﬁ'fke%ézeee ttﬁ ﬁfcﬂjﬁ)ya LQJ%F g ?s%ﬁ%? 9;1 ofdpam In acute
pain thﬂsﬁ arechanisgs cep babwmpwomom Arptecliee behayiovre maish frialp better enable repair

process®s @ takb @fhckVi THe rfﬁﬂhﬁcb'%péc@eﬁlb@ﬂ/o@lﬂCi)eafpﬁrsreﬁ‘spﬁwt@%ttdrﬂé foYnormal once the

o R IS 0 G0 i b S bt v i

processaqsl; i p{;@rt 9uqc ©aieMogs ayatany injune Thistinjentdfien $pdgptooamormalities in sensory

nerve fBick @BEiateaNmtht Mallepfidbr §nch§r§e$r‘éﬁ’tg§cﬂ\ﬁ12%§\lo@ﬁ]% %r 2000, Science, 288,
1765p%§fent wi th various pain synpt ons synpt o
ude: 1) spontaneous pain which may be dul

Gnicali pry; impreg@rabmengjlscﬁmfoﬁxaglgmmmﬂ spaditivity mnmmseﬁng Ghe patient's

symptﬂrﬁé(lF%Hé;ntsS{eth e duRY R&E@P&%@b@and ﬁlﬂpég@enp\ﬁll[hr\/ﬁgg&dﬁ%e&mptoms Such

| NNOCUOUS St mul i
sympt%x%s mc@g% 4 Smilrﬁe,ﬁ(p%rf wplah may i}g d@ﬂ,)burrqu ﬁba@ﬁ)l%@ @¥gggerated pain
responrsg$ fternonlgusf stimuliy éyperaigediayr emd Gf pamupredasd tfyhlﬁd?mlal(;/ ﬂﬁ(bdi]ous stimuli
(allodyARY. l\ké@(yt‘get f§!' b2 Fredd n({gptopﬁg?n 1%'1@) ?lﬂ%%rll galtlg&s g&?eﬁﬁg? from Yarious forms of

er ent a
acute ?P‘}elaﬁfﬁ%{“a'gmaé&*@&? ST OB e [ USES T G e baréensemay be ifferent and
may, toerefocke chquire diffeaem tredieentciratdgiéd. Pamhn abtieRRSe 86 6i0HEH @ a number of
diff EP GH r t;ho aoci.ce t|v
iffere SI é{ﬁg‘g %c?grdigg dtB n@ﬁér/r@g aﬁrg%hysﬁo%ﬁl/ %elgggg r}oHce ea |Hﬂﬁng'natory and
”eWO%UP%%ﬂ}Iy defined as pain |n|t|ated or caused by a
Naurapathi phiadd @iredify dafiret e @hih @iitiated ok BR1sBEb Dby @&@mr dysfunction in
the neN@lﬁsvﬁsl%ﬁ‘\nﬁ%e 8%9"%?8'9 g%ﬁa%gedb%/l a,ru% and Q’ seasg Isé ﬁg% he term ‘neuropathic

hus the term'n eAco
pain’ §cermPRREFS MANY Iisgidgesy @'@ d'é‘ffﬁ%laé@ﬂ'%s Th@@elnfplm @déarebmt limited to,

peripheralenauedpathly Ttikiedic treuropghy, et ﬁérpé’t@%&%d’“’mge@l r?ab%%brﬁlgla back pain,
canceﬂ%w WV B&R%;atk& ;!;H%ﬁttolm% nep%rﬁgu%igaggtnﬂe) 39 ﬁ{n rQme, central post-stroke pain

cancer
and pal"fhﬂf?@?!?g %‘S’/‘th ﬁbf?aﬁta@ﬁmhﬁmﬁﬁyp@thﬁmd'@'ar Yerhiat mvitied saiayerik, epig| cord injury,
Parklnﬁhel%tdsﬁbs@@ﬁbpé‘ﬁdnﬂKﬁhnﬂ@déﬁci@ﬁ@ pg' n associ at ed VV: th
r. ism, t hyr oi m, urema, multiple .
T8 APl BB i, G 1S ShEPRneich ot gPlbies shere, actvated i
responggiq t@ﬁiseymalmr Wﬁmmﬁwe@ébreﬂgnaubgtanc?ﬁhGVhlchfréSamiatswelyng and pain (Levine

and T@W@Cm TExtBook O A 45656) eﬁﬂﬂﬂc BLAGHEME GRk &fMhon mﬂammatory pain.
Ires nse to tlssue

e e R S SR L ptncs T S Do
rheum@fe@aﬂhrélslsmmmdnlcagﬁeaxhdlsmnm (Levi ne and Tai wo, 1994,

AhSkémpsRlos ﬂﬁlarﬁﬁnbﬁry daRri® Qéceraé\{h& m/\}hFch %gmgég]pé r?astsgcqat(%) \%h |]nﬂam matory

r}) t or paln eunat ol | Seas

bowel gﬁe@sﬁ Z’ﬁhg é%’gg‘@ﬁ"b RN asppciaierh Y e viserin. twfmhsenpwpass the organs of
the abdbpevrel ogyéyd Toesertrgane clatielthe Bexiorara @l@ntahﬂ b&rt &f th&digestive system. Pain
aSSOCIQWth%%&aQ:fan %le%‘ﬂﬁyeh |r¥t(¥ dlgé?gé D&Lerk Iyp%w and o) d‘i@gstk\)/glcheral pain.

nfl ammatory pailn
Comm%@%%P%ﬁt‘“e’ld ﬁﬁ‘st"ﬁ'”teﬁimah@ﬁ‘ﬁa@%ﬂf@ﬁ%ﬁ%¢aum Q@@tﬁ@'%@ BPytional bowel disorder
Visceral pain is pain associated with the viscera,
whi ch enconpass the organs of the abdom nal cavity.
These organs include the sex organs, spleen and part
of the digestive system Pain
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associated with the viscera can be divided into
di gestive visceral pain and non-digestive viscera
wpEaioe/134383monl y encount ered gastroi ntestinal (EL/1B2006/001624
di sorders that cause pain ingclude functional bowel
di sorder (FBD) and inflanmatory bowel disease (IBD).
These 3 disorders include a wi de range of di sease
(FBDangtigflemimatatry boves! disrase (IBDY Tbede\Ginizd eieativdiude aomtd chtbeed‘ disease states

that dré‘%bh@ﬂli]‘%nly'rﬁborem{e%rbolfﬁgr ﬁlaudlg@% Qsﬁig Q‘%ebalgast?o esdBhageal reflux,

i rri
P ot THAPOURAHTTES (B3] AN HHENOORESERS) palasciame (FAPS), and, in
respectes [ﬂﬁ];tCroi‘fn sl chBes@‘lé)l‘marﬁi ulesAias Sohtlé 2@ lof Mﬁcfﬁfé@ularl produce visceral pain.

Otherl{yp‘eg'&na\'i c\é?al F:er\ ‘nguﬁe ’th’rél !am%sso\é@ |tF1 uTearl%L{ eep cys 'Suwg pancreatitis and

| V|scera 63°GF vi'See
pelvicpr. paij n aSSOCIated Mﬁth dysmenorrhea, cystitis and

pEfaerfeat pdin, Sheaﬁvdnna&ﬂxdélcﬁ fR@LIA. (1) ARakIgo EJJtQﬁbIRﬁUs@f,ul ﬁwhﬁe treatment of any

aseafi O BUREEn Hrichnt o%a%gf%'yzsmgs%”a 5 BRI POl gncluce sieep
disordefse gatigg disorders ingluging emirexia andtkatioiai anxietySnd lstressrediditioosisSmmune system

dlseaseﬁclbwﬁﬁatcﬂd%@ﬁied |n§eﬁ’fo@ﬂ5§,, cc%ﬁttd/@gs&lﬁecrg EAEHSAE IndBLiRG senile dementia,
stress condj tions;

AIzheﬁ%Ps ﬁlsease qyaémsg (@ g%%aég or ?Tb(@'d%artogegeaerg%vred)éxfholo%mp&ppsy or convulsion
and syr@gtgms @egmatqdvreerew@medmalmwemm alisordet vahiteryto glutamate release

actlonS@rﬂlLdpﬁ‘ep@@ A&k cﬁsrup‘ﬁbﬁ Bed AR menfdhyS 8886nin Pé?{ajée %QBI%C action, mesolimbic
neur odegener.at’|i ve gat 0
S@e@@’fﬂ@@ of striatal and glutamate

r
doparh 8 B iR YRR LY GrPPaiFs
effecty pe despinpler adlvltsermwaivaawelawdlawde'ysmoﬁmwIhs'pditéiel‘onr Bladjcaliia and stroke;

renal &lébrﬁleréﬂn@ﬂ&ﬁ@wﬁt%l @)@?e%or‘?(‘st)tljl@rﬂ'lona@(k}eflcﬁpérldeﬁkérﬁmég ing;gbroprlate secretion

serotonin

10N O ti1al menor
of ant%w;&hg%{moge é%@gl gaﬁ%rgeqtiﬁ%ld@oaigﬁaﬁﬁrwrc@eo@ers mcludmg adult respiratory
distregsr aynslminss i(ARDS)r ewaatehiic gjlq@rdep;aefctuuﬁg cﬂj‘esﬂ/f Ltgrr@fsls aRitks Bscites; sexual

dysfuriH?cS]h‘:t!I Al @Npihorsly fuﬁ&@h %ﬂgm | 8L+ Gihd

|,oconot or act Ivity; car scul ar dlI)SOI' %5{' i nclu

‘umﬂﬁﬁﬁP%ﬁg?%ﬂmaﬁﬂﬁﬁyﬁﬁﬂﬂﬂﬁeand stroke; renal disorders
Thoe,|todpragpnivatedtiorensated td HEbmEDOLH &fihd fGrl’muﬂ%(Q & tus®Bs @Mddicament.

ﬁsyenﬁﬁ mﬁﬁ%r%fspéDcEDQHpe BrBEén‘?W%n%&f rtheeﬁ‘(% ggro?ndegl h'eludcla U{ ef %I%nfpound of formula

» O @ @6?‘%?@?@‘0?'15!&%%*8%& RRIIoF selehpieplainothg nmngflaiateesof a medicament for the
nemneMmﬂpame (ARDS) ; netabollc di sorders |nclud|ng
e r t HeS mSexua nctigns; _
APEE) bt saa: é "l B BT ey Bt Beaifoh S"an comprising
adm'”ﬁlﬁt'ﬁﬁ X )ﬂ‘eéﬁ%@!fé effgpitye tamoemt@ﬁeeomeow ofl tqyevid éih ooy aqrhaanaceutically
acceptable estbi o saINAEGEISIo& MEMhAIeh hdeli Bf saﬂ'}kb‘étménlﬂe present
i nvention rel ates é%"dﬁegpqund the formula (1) for

use as a nedi cane pect of the
Asrsechfrein, Avedatm Balogermeans fiiops ehkirdidbrider iagsepreferadly fluoro or chioro,

AR RIBRDHENGIN, B tEK MO)- @Qa(llly)“ me@ﬁs Qstﬂi@ﬁ Bﬁﬁﬂ%éd:ﬂaln)éaturated monovalent

hydrocg%&? Pad%gl |ncl§r<§e {)ﬁgt &ot I{”H 8d rrg%@;ﬁéaﬁ-tyl Bﬁr%&%qcmgéjro&it ure
Ag| ysed hateiny ¢heatspe CCi-Colalipny” insaps alkyldedinaludieg, hod nbtaimitet @o methoxy,

emonﬂﬁgﬁb@@n@qmﬁmgpln conprising adm nistration of a
euti.c ca ef fective anount of a conpound of
tlje erg%/

Afs 6‘? 1o5E anyr meapsveesyor paphiny! eeteeblyabewl est er or
Asalbed henaim, dieef ternt thetaroamitmedans 951 8dn@ifibesai orh4tie AbtgRYclic group

comanﬁ& @&hle?(al Dﬁﬁ@ﬁlfrc@eh Qﬁ)mgf % oke{'b\éﬁ %F %r%%uﬁﬁur%%oenq orh(g)r 'Poxygen atom or 1

hal ogen”

sulphuf ?58!8 a”?)i‘ CEE R AT A nyseédylﬁewbmenylt Pr@zolyl,
tetrazotyk thinz81(|Gimidaz@yl ahikglhZolyp@iae, @yrigiding, Q}Hﬂblypfhlcﬁhéwp B@&kinyl, pyridazinyl,

lsooxafcm 'léaah?\e%&wg&z%@l W%X}ﬁ:qﬁmgyl dc{Tg\t%ﬁrfJe rgrg{ngwngﬂ tBtFa&S%J/Plsoqumolyl

Cmm“%ﬂH”F@@ﬁW&ﬁVlamﬂ§eU§Ed herein, the term
"(Cl- C3Jal kOXy" neans al kyl -O-, including, but not
limted to nethoxy, ethoxy, n-propoxy, /sopropoxy. As
used herein, the term"aryl" neans phenyl or naphthyl,
preferably phenyl.

ease an tﬁlerance fo or
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As used herein, the term"heteroaryl" neans a 5- or

6- menbered aromatic heterocyclic group conprising
W@2aohas448n) 1 to 4 nitrogen atons, (b) one oxyRENIR206/001624

one sul phur atomor (c) 1 osygen atomor 1 sul phur

atomand 1 or 2 nitrogen atons including, but not

limted to, pyrazolyl, fury!, thienyl, oxazolyl,

Tlest teex ‘@Irqzdzctmg brroarim’leﬁhs a b anich yén bd dcaed Wd)d:l'béhucal method such as

hydroﬁ’éﬂolygé’lhydrgyéé elirdhels: orgw’r&lgksy WhekhﬁeO&%Q¥A$ op%rmrr a )ycohtarn hydroxy

azl n i sooxazol

groupg Jl:;eginazw q) eﬂﬁr% gp(wpleq ‘gék’!ﬁﬁ‘l qq@rsyrpcluc{e@p’qewtﬂmgqomogﬁymp and esters
with atoeﬂapargrmpon'murmioyib mag bé Qrﬁf&ﬂMlary@Fotécﬁwéw%)Hrotec’ﬂﬁ‘éjgroup which
can bd aga\)eb hﬁlvy%g atbﬁbqoglcalgﬁ%ﬁo%cs{r I‘)J/Q ﬁ‘emsans a group,

e m C a

thod such as
'ﬁyar er@@rreq* yaspect (N.dihsl jﬂyﬁrﬁlon eftrevidesoh yermpoond of the formula (1), or a
phaprhadeolicaB) aﬁ:ceﬁiﬂlﬂ’ &tdrbﬁséﬂ@lﬁ@éb\ﬂ neheref R A ||rﬁier§en):|erﬁ? rﬂép@és@nt hydrogen

or rmégér? ;ﬁ%reg ?Ha ly hg?ro?eg %%W‘%gmﬁ% Prg[gyaball':% &pé@@ét?r&drogen or R
rePRRAEIHS fa/d@aﬁrwad)ﬂ derseents Therinesand R’y X6 &f aitd @ aneags deginatnabove.

Iﬁrajlfméryp@feﬂ{e@(ékbé&g () %éprn%ntré'\ BFOQE%&alta' d&hp gﬂrglu fgrlﬂwula ), or a

orar By SrEPIaPl 4o P e PlaSLipeien T e e aogrp. other n he
broadeﬁt @en)qgtggr 8 cprisvehdnat of rest pefetbd agdert, uraler @); R® represents phenyl or

heteroﬁﬂ'ﬁxﬁﬁ%r@ Hétér@é‘rlyll i¥a Qﬁt%%%épcle‘?eoqﬁie%ar%até otup tcgrgg & R%from 1 to 2 nitrogen

haermp n, R tr (ﬁfen ent repres
Oﬁgfnag%rn Fn?r'?—il ?9(9@1‘ Qe st 69%111996r°rf GB‘W r@éom nﬁi‘gtsald phenyl and
heteropryb@repatﬂnyllyF%llbamded@ T e amemuerifsyé‘brcbgﬁiﬁperﬂéntﬁibelected from halogen or

hydro %gﬂbr%sﬁéﬂer%bIDYﬁh' r@ﬂ@gbn‘i’sﬂ% Eﬁ gPJ aygsis%%r%lo&ll E)g)r%riorg/fﬁm%azolyl isoxazolyl or

n are as
oxazolyl. bac rolpg@agfsﬁrggt{tutfcgyy 1 {ore sybsiiteents eash pdsnendertlygelected from chlorine or
hydrowmpﬂb uretbraifly, Bh espfesenmtsiblaen(l] thiazeMd-ya opﬂ&ézﬁaﬁﬁuédcﬁ Aptically substituted by

1102 Q%ﬁiﬂe&@e&:ﬁrﬁksend‘gﬁt 3 eEtea Iﬂ@ﬁm %ﬂr@ru}?‘@?%&o:r )iyl gnd 8,2? arggf h are as defined

bove 2T € def 1 ned above roa
aboVeq preferred, nore or nDst preferred aspect under (A;
I3 fuefreresefatrad piyaay [C)p thehigteptirapislidsdgrcBmBoliat &A&kdtnuia (1), or a

pharmh&uﬁ’caﬁy aéc@ptgblergﬁpred’r%glhmgrteg{ %ﬁér&mﬁ 1 e a%g%%r%?{h}%%&?vg either in the

bmader?lef‘@re&ta‘irdﬁ‘ré‘ PAp{er reP §RRyRNMeit Plefeiadfagpechunar (Anet (BRi-¥-Y- represents -
CH,O-pihé nydprasadis loek er oaryl are optionally substltuted by 1

; € € d endentl ect 5
liogir%raz%rggrreif# {Mo‘clﬁg}f‘?ﬁ Ené R \? %r z%ciuy ?sgpc%ggegrnttynhe R' through R

and X HI’?é‘H)'ﬂIgrOL{Pﬁi”ég%F%mP'qS%ﬂﬁﬂ helovy| | pyr azol yl,
Paricaa®yqlrafbrred c@ﬁvpa@r@lb W th® Invéhtiad ﬂl:lMdle th@e’éthwF?im LRJL/ |a¥>|e in Formula (1)

b | d
is sele%*épsfwnrgnt &8%1%8% rouPs écﬁ'uea% ;yab'lag%&/s Eeﬁ%gfnobepgrggalraé% yomq_egnds of the
mventrq;rérﬁplégeeﬁhg@ weqxch Matidkde ol Foamyia (1) Brsefeyted froin-tike yrore @andst preferred
groups@ptdaciaribe substituted by 1 to 2 substituents each

%ggg%%a!)r'] ﬂerﬁedaf%ég%ggn%%tgst?rﬂfgégm%eglg\lée%c}nlr,]ise aegl)erqﬁd%%r@?t)l'(re lhst cgnregtlng of:
3-(3'H, ?/I” SPEA§-aehbigvqidd 2. 1joCpne-8, d2]lbenzeintanbsiylp2-oNs-thesolat-yimethyl) propanoic

acid: conpound of the fornmula (1), or a pharmaceutically
wherein Rl, R2 and

[t th f
A - A A R O R SR e AT e—

acid; in a preferred nDre or nost preferred aspect under

6'- ﬂuor&-é‘)‘-léﬁsﬁr&h aza lo[3"2514 g%tTS Z&f%%nd%%gﬁg ; %r )e(seQ(t S

0 | ndi vi
-(6-Filgre 3# Yt eRIpe- a&?‘éCVPH%sQeﬂ%féﬁﬁeﬁéd[?dﬁﬁnmﬁ@am W)t 0 B hiaRB4-
ylmeth)&)pd)pé()clc\écaind n groups in the Exanpl es section bel ow

Vg ' > nds,of t i nvention
oo B e o T B SRR B SR P Y Tty 1 o
yimethyaloggnoiscidi om t he preferred groups for each vari abl e.
Even nore preferable conpounds of the invention
i ncl ude those where each variable in Fornula (1) is
selected fromthe nore or nost preferred groups for
each vari abl e.
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A specific preferred conmpound according to the
invention is selected fromthe |ist consisting of:
W®2{08/15448+ Spi r o[ 8- azabi cycl o[ 3. 2. 1] oct ane- 3, 1PcT/Bi2ben1624
of uran] - 8-yl )-2-(1, 3-thi azolg- 4- yl met hyl ) pr opanoi c
aci d;
3-(1WPyrazol -1-yl)-2-(3" H 8H spiro[ 8-azabicyclo[3.2.1
3-(6'-ﬂ:lw}?an@diﬁydtbﬁ[-%})ih;ﬂ}zmbbyc?ﬂéﬂz.&o%thmm,Fyéioém’gmp?@jl)@-ﬁﬁg@iaon-
e -3 H, 8/ -/-spiro[ 8-azabi cycl o[ 3. 2. 1] octane-3, 1
| ,
ymetal-l)ff %@%gag Uran] - 8- car boxyl ate;
2-(2-Ghiqrepengy)fof olugro:p 4 Hﬂﬂyamr%gmra[ﬁ@@moy@p[é{za]oztam?@dtiaw@rqmenl-e-
yl)propanolcZkclaenzof uran] - 8-yl ) - 2- (1, 3-t hi azol - 4-

oW et hy ) propanaj, cid: : \ ,
2-(2-chiciiene) S AR P PRI s ia ol 2 erates® b IR wep Ly propancic
acid; 1' -j sochr omen] - 8-yl )-2- (1W pyr azol - 1-
2-(2-OHIdiB5 MYdrd R b AR ANG 11 @5b-8,4'-dihydro-8H-spiro[8-azabicyclo[3.2. 1 -3,1-
> Rl B G Sl ol S spirofecazabloyclold 2 logtane- 1
isochiomeplfpropanaic addyangt onen] - 8-yl ) - 2- (1 H pyrazol -1 -
2-(2-Ghlane b-thydrdxybenze i 6> flese-8'H,8 H-spiro[8-azabicyclo[3.2.1]octane-3,1'-[2]benzofuran]-8-
yprogaro =&l or obenzyl ) -3- (6" -fluoro-3',4' -di hydro-8Wspiro

8- azabi cycj o[ 3. 2. 1] oct ane- 3, 1' -i sochr onen] - 8-
and t IWBW@]S%LH'S?IB ag(@lp'aiple esters and salts thereof.
Geneidt $yiHelik:or obenzyl )-3-(6' -fl uoro-3' W 8W spi r o[ 8- azabi cy
clo[3.2.1] octane-3,1" -[ 2] benzof uran] - 8-yl ) propanoi c
A dompbu(ds Chfaymala S- by the oxgdeennyértioBnfey’ bd brepared Jccording to known
prepafatiér‘fj'm{ig'&j fhé'%%ﬂénfa%%a%?e@ &yﬁgﬁgr%rog'r%étﬁo%gqm%frge& in the following
1 sochromen] - 8-yl’) propanoi ¢ acid; and .
reaction gchergps- opless Aperivis yrsiaieg) i - tBopeh Rt ando¥, 0% 3nd h ir8iag sgsiction schemes
and dicBssh Akt YIMOER3 - fidddosd altie 3, Thetbrdl BRRZAHY A" 8 used hereinafter,
| ) propanoi ¢ _aci d; . and the pharmaceutically acceptabl e )
mea"%ét*&?@ YA YR PEePIS LR, W' salpetey), HerR dwpicg! hygioxy or amino protecting
groupg dequoiortids Pakectiver @mobigs ih QodanictBynipess edited b Vet Gasanéreyalq@ohn Wiley &
Sons,ﬁﬁgﬂfr"r ed according to known preparation nethods, or

Srdtgns ra&\‘|rstﬂr{r]&;éﬁsg lﬁ?eﬁﬁﬂ?our%s%%rﬁwhlagﬁ rg%}h%gygé?ariﬁinir%rg Scompounds of

[ lustrated i, W ng reactl
formulg, 1t 45 IWairgterlin S59%5E T-R1L through R3 and X, Y, and n in
Schertdne reacti on schenmes and di scussion that follow are
defined as above. The term "protecting,group”, as used

2herei nafg_‘ gr,omeans a hydroxy or am nofpprotecting group
1F|‘ i ch i <"2Sareored f gdm t ypi cab hydroxy RSr ani p@ o
R-{ i ng Tefr oups HESCy | i a0t ectltve G i a
© i C Sy%tFI;?F%i s e y T. % €] %nq—§t al™ Nn R3OR
Vey & Sonst 1999)(93H§ ording to a PP prd@é@(}& t he
c1c_)§rpounds of formula I'11 may be prepared from 1-11
conmpounds of fornmula 1-1 1 as illustrated in Schene 1.
Sche (I')wherein Ra represents (Cl1-C4)afkyl;. L

represents a suitable beaving group, for
hal ogen onms, SUuclkH orine, brom and i odi nej;
sul fonic esters sucle gs, IO (triflate
(nmesyl ates),

Step 1H Y
R2 o)
1.
LA o
(CHg()L\(

()
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In this step, the conpounds of formula 1-8 can be

prepared according to literature nethods (Bioorg. Med.
w@h@aid44e3 t . 1998, 8, 1541.). A conpound of f oP@TIIBR006/001624

1-10 can be prepared by M chael reaction of a compound

of formula 1-8 with an enone conmpound of formula 1-9

in the presence of a base in a reaction-inert solvent.

wkeraipl &8 ré}fres&zbllst abtgall%ﬂ)l VL€‘ rﬂérﬁeéeﬁl@'a%d@ableﬂ@ﬁﬁn@@r&ﬁ' f’o?example halogen

atomd %[15]‘?%9/ { me a’r}?hog Pe ugprucéngers éf]m/?%mé) @pf&ggaé) MsO (mesylates),
TsO ( Eﬂs)ﬂ@?ﬁy@f@tﬂﬁ'ﬂ@ vvater and 1, 4- di oxane. Exanples of

Step HuUi t abl e bases include: triethylamne, tributylam ne,
co

ﬁ /tﬁ i 9‘??19'9 ng'é)ﬁg)ﬁ%’ qa nt%gﬁtag {lglcglggggregérﬁ%?qcaqdwg to eygtugamethods (Bioorg.
Med. @é@’bdﬁﬁt ©8,pb i s uAcoapduod at feymuotHl QisarbegREdMERIAYMichael reaction of
a conﬁ{cféﬁ:hdJBﬂ fo kRO AL Gith érrhér%nE %@Fﬁ‘ﬁz&fﬁﬂ dg?%aglg P%% hg%rgs%ceaof a base in a

t ran rom
reactfhe ST BT o 2B Tes 1 105de PN S oA oraNES, (tgrabgeirofuran, M-
dimetyfermamides wihdtlyylstlfadte 3 @that, rtum@@ tethyBfe Wélsdlmgﬁ\ﬁ&héﬁwaﬁr and 1,4-

d:oxarteh' SEx%Fn?f%s & &ﬁ?ﬂ@%gesoﬂnc gggwefhg%mlqe % tyt%ﬂw so(flr]opylethylamme

pyrldlrgr Rl??llg% i Iﬁtgxle%glg%fphelfnetq@g N-methylpiperiging, mﬁmm@r@netg,emimsnm carbonate,

sodiura blsarbendtad) casilire agbbite. l TRiE Trea‘éﬁHnVrﬁﬂI be c%?r%mbluﬁﬁ aotfamperature in the range
uran
from 65% an?(%Oe (ﬁQJsMeﬁIytOh?)rJE%hg C,ugt ?%OI er’lé 3 Im"&Lft?‘Petlof'Rﬂ hQufse usually from 30

m'”“t%f'ﬁ?iml Wi oxane. Exanples of sui tabl e bases incl ude:
Step G t hi um bi s(tri nmethyl silyl )am de; sodium

Iglﬂﬁs(%térd gg{)lﬂe/(f%ll%d |0¥ P;ﬂéurlﬁ ﬂriT c eé]repgfﬁddog alkylatipn.of a cerpquRe of formula 1-
10 W|tgrﬁnoq§ky@png Pgait ghtl‘mfprg;rmtﬁ bByih e presenamdf albead iin aetadtion-inert solvent.
Examlestt sGable seiusits in@ude@iBaifdrerrdny Ql@ihﬁ@th&r toﬁ:@% léﬂ[}/l@?(éjéycgledlmethylether

R e i ol e
bls(trnxmtfp@lyﬁ)yﬁmeoggt@gwm@mm(emw )amide xeava tamjdeptuols phesdaum &fide or lithium
diisopropPdifde; 208 alalNmbtai Ndﬂ@lé a\qﬁ;ﬁr}a\élp%bgéf W rﬁ?ﬂd@rgr QS?H WL If desired,

is rqich, TEBCh DR o r o Patog, o semmne o rmetbeCoK as N
d'mefhilewpl'?neﬂ@ﬁ f r PVIBUM nummmbmylmﬁsmwrﬁde us U(BiMPA)f rost 30 NN N-
tetramﬂfhﬂétﬁﬁeﬁme&x@m%@ (FAED ). |§ 43 Mn%%’aﬁ(ﬁq@atnjle\éec!uy ptdte & 1ehs rrF%\(t)ure in the range

rae ar e
from g mgotg% of’ LFB?'&MPQ “_f?osc By 1 &&%lfrome’ia@tnu@ﬁ twa hpugg usually from 30
minuteg troechogsnpound of fornmula 1-7 in the presence or
Ste 1|absence of a base in a reaction-inert solvent.
es of suitable solvents include: nethanol,

A fﬂ%}ﬁa'v 2 GOEPPYIA FETWR AR 1 cR) K@i PieaaBy fitesHyfeam deompound of formula 1-8

. by Mlcmmh@hwhfaomdm cod1pebrityd>feérhﬁra,1 -1 0l tHe pRserRE RY bBRBCce of a base in a

reactlog-lin)éﬁ %BIV&H’[ ”%)%%E@é e Eunlawgtsgl(/%n"il o Hdei g}ﬁ%@éag’tﬁanoﬁet%ycﬁofuran N,N-

Sul t

dlmeth¥l f%‘{"?ﬁ? élmqillgllsu@x'dgocﬁgt@@lp@Ithlyqar@mathyjenem}ycpldjlmeihylether water and 1,4-

dioxangi CcBkdnipss bi soeibley bages pR@lden aridRfhnkibes, nﬂ%th}ﬁerrﬁigf"agil‘gg;:Jreﬁllethylamme

pyriding, mlcglugeﬁﬂé%%tr omg%%(l,lp? an(g()\[d"%gy'%edg'l"‘f’ y RIS JRTOEN may beiqgyied out at a
temper@urefl@ ;hefr@mﬂpmq@lﬁ 10t 290 2Cywsaklly, froms25eiCl ty 100 eEn ar frdut Sour@o 2 weeks,
usually iomdsenears tSt@gaydl I n this step, an acid conpound of

step qif Ormula (1) may be prepared by hydrolysis of an ester
_ep_corrpound of formula 1-11 in a solvent. The hydrolysis

Intai§ sige. aneaoid eethpound df yormola(B mtaly ba akeppic G Bytr6ifisis dfainaster compound
of formillbi P16 a Qﬂ\ﬁéﬁﬁ‘dtﬂﬁ@hydwl@ls Wa%g lcé(rﬁéc?’odtﬁ E&H %Atlgg% ?l%cedﬂlres In a typical

h cond 9 presence O
procedlhrea gu(yd éy3|s |s carrled out nder baslc condmons e.g. in the presence of sodium hydroxide,

potassmm hydroxide or lithium hydroxide. Suitable solvents include, for example, alcohols such as
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pot assi um hydr oxi de or |ithium hydroxide. Suitable
sol vents include, for exanple, alcohols such
w@set hasdl , et hanol, propanol, butanol, PCT/IB2006/001624
2- met hoxyet hanol , and et hyl &ne gl ycol; ethers such as
tetrahydrofuran (THF), 1,2-di methoxyethane (DMVE), and
1, 4-di oxane; am des such as N1Ndi net hyl f or mam de ( DMVF)
methaney h@ﬁfa}#eplwlirmhobpthmu @tmétamdyetegnonahds wekHylexé dgigoB Uethers such as

tetral*@&rofﬂrrafﬁ"v‘t i), S‘!bed%tﬁ&yét%qDMg)h' Enor AL bbb e TBYni ge% (f&ch as N,N-

o o T R i ron B g =
(DMS).n ufthissregationt Bian bel tarriedustial 4 ¥nbeamwda i rahljeerﬁont 2036 to 100 °C, usually
from ftp‘ld‘,rt% 758 G’?orjﬂ%q{éycpﬁﬁbtés {50% h@ilrg %Dﬁ@h&%‘e}ﬁ m*?nuﬁes 0 g{; Ec()jurm'It

ﬁ r acidic condition
G%I BHRYPisnARY glagnatively: he &émﬁ @rlogsiar éwilorcpwloama g. in the presence of

hydropgrd rhelgiem, buchnadd @ydredeinf eHdride aﬁiddﬁydro‘ébﬁ rbrcﬂﬁide sulfomc acids, such as p-
toluer@sl‘ﬂfoﬂﬁ €7 léln% Bﬁ{zgne%ﬁffcﬁcaa%% Eyerl é?nn,rgg#ﬁf on'fon@%aer c@éboxyélla @ﬁrds such as

I um p- enesul T onat
acet'%%c'daeettrlf&w@@p@c &aid- tuitplle é@'Ymtﬁelm'l@ieatDr @xan$Us, takbhads such as methanol,

ethanSIObMﬁﬂbS bitaed| mdﬁethé@éth%a@m 8thy|éﬂecg%9|1 Sth&¥ STt tetrahydrofuran (THF),

nol r.opan
1,2- dlgr%{hg Xyt )e(mee % Cﬁnd 1 4 ca &a@ﬁ@a&%%%rpcarmnﬁ,e}ugh gsu@ﬁhl%[gmethane 1,2-
dlchlq@thaaﬁm@ﬁslﬁuarh ag WHRjimethyifbrrdamige KRMy)ednd deganidiphbspibiittriamide; and

sulfoxl:leés@h%@%thy‘ﬂéﬂlf@ﬂ@é‘@l\ﬁb)hyﬂ{%%’rrgﬁ)91% bé H%neoac?ut aha temperature in the
i ch di chl oroet h ane es suc

rangeq?oml_%(? Oﬁ? {.glpﬂ agf‘ﬁ}-‘%]kﬁﬁoﬂ‘eo (Cljﬂ/lé %r{ar rom 30 minutes to 24 hours usually from 60

minutegst 4 Arbours| phosphol ictriam de; and sul f oxi des such as
Gorpbings o8 Ubhakl A8 hdIMRObrepd: &
ca??ﬁ) ried out at a terﬁnper aogsrﬁr)aerg(jii ﬁoﬁh%%gﬁ%gﬁrf%ﬁ%'azwﬁé'"us"ated in
100 C, usually from0O Cto 65 C, for from 30
wtes to 24 hours, usually from60 mnutes to 10
hour s. Corrpoupols of forrmula 1-7 may be prepared from
c&mpoumds—of rmula 1-4 as illustrated in Schene 1.1
Sc tepIAG L kRRS Step 1A 1-1 1-2 1-6 wherein G
repr esents hydrogen or hydroxy and L1 and Ra are as

defined above for Scheme 1, gep 1A In this step, when
LD represents al ogenig ound of the formul@ 1- 2
R""O)ga fogena\?\ A conpouns 0

rrrul a 1 Istbm 1mhi ch G repreéents a hydrogen %Qm

hal ogenatl on conditjons, with ﬁ%\l%genatl
reae in a reaction-ipert solvent When R3 |s17
PsGH@tlt ted by a hydr group, the hydroxy group is

pt-6t ect e vgthOaQJro ect$ Broup according to
steprEent i offa §2 Exarrpl es of suitable solvents
I ncl ude: tetrah s0f uran; 1, 4-di oxane,

L/, L/ -di met hyl fo m de; acetonitril e; al cohols, such
as net hanol or @thanol hal ogenat ed hydr ocar bons, such

whereia$s @prebdnby Wh&m&wdr&xy?arﬂi@bﬂdﬂ‘ﬁ&é Rad@inedC4bo®s 18F SEHIMANM .
Step 1@ar bon tetrachl oride; and acetic acid. Suitable

ﬁal,ogenatl ng reagents include, for exanple, brom ne,
I %) FieRe Wharpi igaresqnis BpgsNos (PPN alghe formula 1-2 can be prepared by

halogehétmbrammdmﬂldﬂtH@lfdﬁlulalm BmdlllththEepresents a hydro (ﬁen atom under halogenation

condrtrénsS\% &é@ék%}%g grlﬂnm abrcla Scs,‘orhlﬁertt hg \llearlrg e‘l\ﬂ‘uen Q{Jgstmged by a hydroxy

group, e *ryﬁr@m Heurgs ewtegreﬁmthy Petctingngreun doradingl®e, coyedtiangemethods.

Eramprbs e hydamg eaivees axdidR: @idhjRetlRRORaGELART NN élr‘ﬁetﬂ{lformamlde
ction can be carrie

acetonﬁl%? %%o‘éorlsa tsﬂ(?](ri‘ gtﬁn(gmr@tr@ncﬁoh%en%ed Wﬂroéarsor@f 4ch 5P )qlchloromethane
1,2- d'Cf"P@ﬁihQ'UP @lp@fo]_rﬂ@r CarbdRetaradhloridd; iant aceit @cidi rsugsie habgenating reagents

includd, ¥ xampIe, B rRise, teRlofd, %M"G,SN-CHBII’OQUCCInlmIde, N-bromosuccinimide, 1,3-dibromo-
5,5-dimethylhydantoin, bis(dimethylacetamide)hydrogen tribromide, tetrabutylammonium tribromide,



10

15

20

25

30

35

40

preferably 30 m nutes to 24 hours. Wen L1 represents
a hal ogen atomor a sulfonic ester, a conpound of the
w0 oooa3483- 2 can be prepared by hal ogenati ng oPCT/IB2006/001624
sul fonating a conmpound of tkhe fornmula 1-1 in which G
represents a hydroxy group under conditions known to
those skilled in the art. For exanple, the hydroxy
brom@:ﬁro@jpylswﬁomm twomide,u hgbiragen f inpmidk diydredenmpgrokide, r reiradm&ﬁbacetonitrile or

a e tom usl epatin no t he
coppdfl Brich” A et o Ty B ot A P e e 0 %00 °C, o
prefeﬂableﬁtemrmj ‘thal tageitat Regstiagenes aientl geteral, Gohos infkalkdsNg 48 hours, more

;xdeé&?@éﬁmm&%%ybéﬁbFl“ onyl chloride, oxalyl chloride,
ﬁ@o uenesul f ony °chl ori de, met hanesul f onyl chl ori de,

gr égéﬁﬁreémt%ﬁu'"@l@gerpﬁe@mﬁ@r%omq piH| @ PPTEIROUNP b oMUl 12 can be
prepafeeity delob@atitteorGulfpaRBRNEUMPB UKy el it -1 #hich G represents a hydroxy

h | ph hi
oroup R BB LR hSes iRy Bt Brosoh te 1 n the

B‘P@%‘é’ﬁ@'@ ¢ hyarewy| avyere! dugoeosndct fersulealr bovay be replaced with a halogen

atom ethg achiehding agéit Gf |tlﬂ>epre$dncé: la} @Béé‘ﬁé@ 6f BirbdcHsh NESDdvent. Preferred
Cl Nni

halog agggaerelﬂltg lcr:Pu% & o?ﬂll'o(ﬂlgatmprﬁ y?ugi;n?ﬁl tgpwﬁlw@rlde oxalyl chloride, p-
tO'“W@MP@M’ d@wr@eanetuaneptltﬁosﬂhwom hiydiogen cd@ide,qrhospbdiur érichloride, phosphorus

penta&ﬂcﬂﬂ@ lof Bhdaphaoid é)@@’ll&ldé Oin\ﬂed?\t)scphbnjg | dBnts @Lérpgéaﬁ'lbrfegnl%osphme, tributyl

e RS B AR o BT B Bt ) i arrons
chlorinep| Atehierosuscidimidel (NGB)e Nergen rhirdmidd e NbeamegsugyHirnidé N@BS), phosphorus
tribrorAiRé! tPFrMétﬁWeﬁLI bli’c%l@Q %2@5]@&10 hygl rﬁﬂﬁ@d’hgﬁg%lodﬂécgr |f’3‘@r g Exanl)%es of suitable

I % \ ane, | orof orm carbon tetrach
solvers Tl HIPBT G RERELORn U 8 SXaney CRPIERS aneprypleum other; aromatic
hydrO@trtbms,, saiihi sopreopenk, adiede, otdihloedbyckend,Unigsbedfdhe, pyridine, and xylene:
halogénaf]eddhﬁ%(ﬁ:ﬁﬁ)on hét% fggiCot,éh% an? aﬁngéforr%dfg%&b%%trachlonde and 1,2-
e rom

nper at ure In ran

d'Ch'OEﬂe@P@f‘r 200 phers pren aTde Ve pigery diepergy efperietraliydsoiufagrang 1,4-dioxane.
This redction @ay be eardkalyqut Bd Rirpeatues abhe/raﬁg@mamwmu& 860 t®) nre preferably

from d"@% the rﬁ‘lus( fé'n?b%r'dn}{’? lféfr 11 r&nﬁe W%&a?)(%o Qel%%ak\)ﬁ rchm SO minutes to 5 hours.

nmpoun

@t?ma&\‘?a't tedyday Qf@ll'Fh‘@I the %QJ”I’F’I’OB'FFhPfl fﬂ@u@gbhmmetrmaced with a sulfonate
group [usies @rstforatingdduRenia &hd)ﬁregenb@SEabsE%@rmbe@as@f I§(Hﬁ?lbles of such sulfonatlng

T TN ST .
metha@?ﬁ”&?q"d@hy%[s Hafh@ggmeﬂ@newlfmwwr@lg, or the like, in the presence or absence of

a reactiori-hértisoha@et heamid df QlitaBledALALARIAR; arPAikdiRe akiiiks aear'tl'nmetal hydroxude

o ST 3R R Bl sl T, ot
methogid, aISPChlén estheXidepenodassingd rt@wpmudem sedixind earberatdy opaidssium  carbonate,
potassiat Idade) FsochMﬁ’ hj/djl@e oﬁ;&b@d&s@& @&@b%ﬁan M%ﬁr@é’ugﬁas RAb AT Moutylamine,

hoxi de

d”$°”°§ﬁe*%“uf.lﬁ PR BBl P Biadnee op3esess i eacton-ner
solven@ aEsoneleeo! pdakis sélvamisf iheiate dl@hatﬂ:dd/dlmﬂ&rbgidr bubd a@rhexane, heptane and
petrolé@lﬂ{ @tﬁ§r‘ 'elmrrﬁ)féj hjH&sardhs, 35@10@% 'B@nz%Hé: t‘iolﬁé‘n Lo 'o%fhlaydb@meﬂg nitrobenzene,

am ne, diisopro yl am'ne,
py”d'n81 rﬁ?# h%j/nleﬁﬁ’n rﬁ‘ﬁb??’lafﬁdngydrg%rqoﬁ% 5‘1‘“@5@?10@‘3%?0’3@@%}%@“@@@“1 carbon
tetrachiagide nd h2idizBlotoethehe; ethibrs, &bcarp ld@thydthe Udibeodg &Bdrviemdr§drofuran and
1,4- dlde&J Wﬁ dm?étljlyﬁa% ‘ﬁieh)éqé %ﬁ%i@%ﬂﬁdmdﬁucﬂ %?e '&t%aﬂg% be carried out at a

tane an etrol em et her; arona rocar

fempe?d@%mdge E?@EFzE‘PfE 5¢ 'S lgeRe, C.amerp @Fﬁf%?'@)b%@m eWe’C to 50 “C for 1 minute to a
day, moietprefrably eove 20 minutadittie ho@dld Xyl ene; hal ogenat ed

Bydrocar bons, such as dichl oronethane, chloroform
Step 1
carbon tetrachl oride and 1, 2-di chl or oet hane; ethers,

I tistptepsa gorerayyy oiderala, 1-¢ipansasarenaydd hytafkgletion of a compound of formula 1-3
with art @kylatify dfeaf o1 fmuRN D i k- (s & a base in a reaction-inert solvent. Examples of

L/, L/ -di methyl for mani de; and di met hyl sul foxi de. This

reactlon may be carried out at a tenperature in the

range from-50 0OC to 100 OC, nore preferably from-10

OCto 50 OCfor 1 mnute to a day, nore preferably

from20 mnutes to 5 hours. Step 1B
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In this step, a conpound of formula 1-4 can be
prepared by al kyl ation of a conpound of fornula 1-3
wowah/1aasal kyl ati ng agent of fornula 1-2 in thECT/IB2006/001624
presence of a base in a reggtion-inert solvent.
Exanpl es of sui tabl e sol vents include: tetrahydrofuran,
L/, L/ -di met hyl f ormam de, di net hyl sul f oxi de,
suitakdh (—‘stohyd\tet hetide: tt@irajﬁmefurafht rvyWanﬁet@JlfymmmB rmihbwrléﬂlfbﬂde diethylether,

toluer%n%ﬂ'l%/reﬁe %?Ygéaé’]r%ethﬁ)iﬁ an%s1 gu o§%1"riet a% %’lss gfs swtagle l't)ases include: alkyl

"th'U%SeGbQJht%SI N-putyithingen, cﬂeob@tvlﬂthlbmtqvltm hwllmﬁm,azfgﬂltmwmﬂmsmt’sas phenyllithium or
lithiun® %Q@wt@ﬁde@h@fb\ﬂamdeglsu&ﬁ QJ sddlLﬁrhmebnﬁmfhtuhybllsgﬁropﬂﬂ?ﬁé’é and alkali metal

such as s

i B8 B ptasa e DU LI RANT HEFSS- U reaelensen bascaried out at a
tempgraiueeds fhe margy dpinct&0 ¢ tosa9Ai*Qnoshigityfiocte-10 TRt 100680 6ri Zominatay to 72 hours,
usual gogﬁ{uqésqgg,@ﬁgmat a tenperature in the range from-50
Cto 200 OC, usually from-10 OCto 100 OC for 5
Step 1@ nut es to 72 hours, usually 30 mnutes to 36 hours.
EittBlp ste@, 4 Borbfuiusd st Byulal-6 @ bel Pekpared by et cdndenbatoABf H@ompound of

formu%r ?e%fltﬁcgfb%dea\}/%j&on&%nﬁggﬁﬁh@ﬂ%a%f |8 %eé%?e‘?ﬁ %ﬁ%lbasei in.a reaction-inert
solvefity ¢ HexapPies erit e saifable b%f%"@”‘isn igclydenc tetratydrofisar,  dN-disrethyiformamide,
dlmetﬁ){ﬁlﬂ@h@ ebr, ﬁludwabétlﬂlléh@g‘weﬂtcﬁmétﬁ\ﬂdth@%nd 1,4-dioxane. Examples of suitable

bases %El[l?%xﬂ‘\lu% %gﬁoxdd b%‘ %mqwgr%mp P ass%whkgyﬁf%lge %}186\' hydroxide, sodium
CarbOG@tmqlﬂﬁF'émI@rbOaﬁa: spdigmdpicetbanete, Eaeiwpbassonete, tmlhurab)l @rbonate, sodium

ethoxl@@s S@taésmﬁ lﬂéjﬁoutdxldb h bétB%sliU{rd ra@é@htg € ceﬁﬂd |fIU<5ﬂdey %ﬁr@%tﬁ&nmomum fluoride,
aSSIUm

sodi u
oratBERRRVE VTR i CPUBRAEE G PR bf X Bonay geoine, (v
d'metbmlmwldhb,omahﬂammhathﬂ)utylmﬁlhé diisapbapylathgamisedNumethylmorpholine and N-

methyiige@shéee ThBQé@ﬁ&i r'r|£9 k;eec,ra?neg %103% 'aqgmpél)é}&@%ﬁﬂhg mn@é: fbAL8e °C to 250 °C,
nmoni um fl uorid

ususll B3 Ty iAot 1o U P e s Pl Pl Arour
Step 1lpdi de, pyridine, picoline, 4-(NINdi nmethylam no)

PYhik q{eBethe '%;5rh|%u|ﬂbf ARG /1 t4rdap Lﬂ)@f)lr eﬁ%y reduction dof an olefin compound of

%nt am ne, - et ylm)rp i ne

tormufRsE M BTG FFRaT R ST BT & APRFI% SRPP ienst elige: methanol
ethandl, tibyipeetateutegahydrofunan (Tatfyend mixmresShe@ott OTRAD BdWsHion may be carried out
underLk%H\% h))ﬂrcfgre n c&%nB% FnCEhelEl%stge oﬁé n%tamc%étll%sﬁs 1%9\:01@! Cﬁta g/sts such as

OurS usua m nut es ours
Raneypight!, pplizgiu aﬁd;uaf ag i fruplatingm gatalysls 5@%&%@2@& ljenium catalysts
such &LAYES (NP ufder th%rb@bn%m%}g oPin tﬁ@[}r@yérﬁe J)f I%/deErhs&lrces such as
r educi ng ag ént in an 1 nert solvent.
hydragjpg @rat@mc @Pdﬁ v ehéesired dieurdestionrmei be edirrledewlw amﬂalr acm byriditions, e.g. in the

preseﬁ?e&ff%&@rocl’ﬁcﬁlts 288 oA bedid 8. (THiddeadidd rrmy)bta%ﬁ"ﬁd et @0k mperature in the
car.r
fangelva‘r 55 Ko T et Brf'égiwwéteafo 2 TRlsaysually S0 minutes

to 36 barsal yst, e.g. nickel catalysts such as Raney nickel,
step {2l | adi um cat al ysts such as Pd-C, platinumcatalysts
u rut heni um_cat al ysts such as Rud 2 ,
'(‘F%paf%'o lﬂqa%PP wﬁ rYEER &Y P phfe PEPRIRd By FipRerFuBRnicigaction of a
compafnd oy rroge -4 swth faresidsiydd ogmraigrdinizhvde indhe preseatice ofachade in a reaction-
inert sglvgﬁs' ré‘(gmplteg' fr @@fébl'eogolmys %Itﬁ@r rtét%ﬂyo‘?#&rah’,n%I(I—dimethylformamide,

dic conditio cggesence .
d*meﬂﬁsﬁdlf%m Frinetiss; Goese ate@?necﬂ'xf&eh ethyltierrwdrang n-Arfigratre Examples
of suilable g intidealkithiamtrytpgde tsudieém ihgdrbXige, hageurh hmmc&ObQﬁm hydroxide,

sodiur% Q:a%%geﬁg SFotalég’ Hrﬁl | ?ﬁlof]e[tgosodlﬂl% tg:agbon%tgogegwm garbong{n éﬁ']%&%ﬁ (I) carbonate,

Sodlum Angtigxisles gesfim ath@)@fr‘?p@eiqasw terbpuiRNide, potgssiah hyskide and sodium hydride.
This réﬁc&@ﬂrﬁ%db@érrld@roﬂﬂﬁam&ur%%ﬁb Irfde @bma “cappeiT udfally from 50 °C to

150 C% Qorrgumlﬁutes tQ 7Whitppr%fb.%r%a!3€w réperséoa%q fpar af or mal dehyde in

'he "presence o %finert sol vent.
Exanpl es of suitable solvents include:
t et rahydrofuran, L/,L/-dimethylformam de,
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di met hyl sul f oxi de, diethyl ether, toluene, ethylene
gl ycol dinethylether, water and 1, 4-di oxane. Exanpl es
wo@Roosn38Hl e bases include: |ithium hydroxi de, PEDTB2006/001624

hydr oxi de, potassi um hydr oxiide, barium hydroxi de,

sodi um car bonat e, potassi um carbonate, sodi um

bi carbonat e, cesium carbonate, thalliun(l) carbonate,

S Qukekhativel| Huexidihg to 2@dtdnd ppddass g:dmpodgﬁ& ags)'rrwr% { ijayé be prepared from

r i de and sodi um hydri

Comptﬁlﬁ'ﬁdg Of?ga%éjgas 'R&Ergéﬁén%%%ﬁout at a tenperature in
Schem$@ range from0 OC to 200 C, usually from50 OC to

150 C, for 50m nutes to 72 hours, usually 30 mnutes

to 50 hour rnatlvely, accordlng to a second
RL ocess, gu ds ofngorrrul a (b) may be pr epBied fr
Fﬂ ads ofOHorrmI Shkat ed in S @ N oRa
N 2 2 V\,henel n, are as defi ned above ; L1
(Céggma 1. St ep,OR conpoun f(Cﬁ, | a
222 may be Pr=?pfared by chael reacti Hep a corffpound

of-ornula 1-8 with an er®fe conpound of fornula 291,
This reacti on is essentially the same as and nay be
carried out in the sane manner as and u5| ng the sama
reagents d reactign conditions as SteBidH | n Sc

1. Step @ IN«S\[Q‘Q a conpound ofR @ e amy
rrpound_f_f_ntror | a 2-12 woder RS

sieepdi t | or(@HQ Wn toRt hose skSlEpe® i n t HEHaR .
reaction is®essentially the sanme as and nay be carried
out in the sam@4manner as and using the sanelreagents
: ' A in Scheme 1. Step
\gl%q(?lﬁ %?%H:I %rggggéflgéé)&%v&%rglﬁﬁ"pélrnul a 2-4 can be
Step 2y epared by reacting a conpound of fornula 2-3 with a
Banpetspda eémmharui a;rrﬁiaérlzlzrm&w@e Weﬁ&@dﬂ 6? Mithad@ r&@86h 6 Sompound of

tlon inert solv bl e .spol.vents
formuraelai?w an %%Oél 8%rp?oun$ <e)F fO{n%l{a gﬁ reag‘[ﬁn is essentlalgl the same as and may

be carried guterﬁwmmg,mmepmm@ermg |th1a¢:_qah1)¢|rgageﬁt§)andj@act@p kyenditions as Step 1H in
Scherh®i.uene, ethyl ene glycol dinethylether and
Ste 4- di oxane. Exanpl es of suitabl e bases include:
t hi um hydr oxi de, sodi um hydr oxi de, potassi um
Inyldls eteb.cresontrerindioh fayiaoX B dey bsaukknaraddeanbaaemegund of formula 2-2 under

conditRAé mn?mr@aé Q«n@atrﬁhe §@d|mmr9éc?é¥’f B @Qe’?btnﬁally fHRShMBas and may be carried
onat e onat e um e
outin ﬁt?tsé‘g‘&. Lﬁ‘H‘?r&SF”% g fb%é}“%i éam%@?%%‘éﬁ %”er%?&B‘Erh‘%‘JBé”'%‘é@F %iﬁ” 1Ain Scheme 1.

Step 43 uori de, tetrabutyl ammoni um fl uori de,

IBQEIE @QHQ’E&\%HBH(H Hmoﬁﬁm@é-h%n bl Shdpakd by BERI: Whpound of formula 2-3

ridin

with a4comppunLcy g%f’%‘ﬂ%gl%ﬁﬁ tﬁs)owgncgl éa bas‘ellréﬁl,{?acg?ﬁ ﬁ%rt solvent. Examples of
suitabter sobvebty lirehideregcetdhhitrin pet@pydradtrary, | /d Midinesthyiformamide, dimethylsulfoxide, ether,

toluenle/ tﬂ?érﬁy bl%r B%&Hy@ﬁre?gﬁd '1-/4 JB%JJB’ | Ek%lésdbfnﬁntagg'bﬁ%es include: lithium

1.on be carried
Pydofdhn GEIRTGHE 66 PR tyIsliaPRATT PPIOED D ceBgnats, potassium

carboffiede, sodininniblézgisonbie, Eé’sldmomirﬁonaws utedlllun (18 QarBbriaty, @8ditrd e¥xide, potassium

tert- bd?c%g S goé&ﬁﬂn %Qalja% E la'nsffuglri)de Qet EEQIQMH#%.% 1f LQ) ltgtra(b}.lglammomum

prepar e a co
chlorids, Jetrapyylammenm GHF. splé@@énP'F@'PP,yAfi(M r@aﬁwa@nawdmytnethwamme

tnbutyt@a&uf‘e&l:fsb@rdp;ﬂhﬂﬁyld%é; hﬁn&ﬁ!ﬂfﬁorﬁlﬁﬂ]ﬁ@éncﬁﬁ n@ﬂ@lplﬂ)@hd’kﬂa t QS AFBtion may be

nts and. rea on ¢ L ns t e h,%me .
carrleciogtgeg attﬁrélp%rs%l{'/eemg r,om 'ﬁ,ﬂﬁ ggos (.stgﬁallyirB[n —1% to 150 °C, for b
minutesdp v houss, |Uﬁl¢8|"m%maui¢ﬁ@t3§5r®w@f any two or nore of those
step B0l vents described in each step.

In this step, a compound of formula (1) may be prepared by hydrolysis of a compound of formula 2-4.

This reaction is essentially the same as and may be carried out in the same manner as and using the
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The starting materials in the aforenenti oned general
syntheses are commercially available or nay be
wobiaiisuass by conventi onal met hods known t o t hoBE&I/IB2006/001624
skilled in the art. The conpounds of formula (1), and
the internediates in the above-nentioned preparation
nmet hods can be isolated and purified by conventi onal
samepeagestd an@eactdu condiieny &C3tystiad Séhezakiion or
mﬁcﬁg%bggé@gr‘r%:sge% be% \?géultbt%] oI\B&gse é’ﬂ{d' ?aqi?xtgr%rb‘?gr%} two or more of those
solvents, fessHpRdLH SAFNS1EPt he desi red groups at any stage in the
Theegatise mbRFfifM in tad afoferichBork e gehatf dyriEbo HidGomataekidly available or may

be obY&An%bgg%w@QﬂlorgaqF% h%gs l%nI?J &h td tnose skﬂe 5 a:atrtmat hods can be

i -stage
"rjlp%@qgg@g@ds G['f@;mgl@(ﬁlmmé @edntemﬁglatega@thp@hgverrnentloned preparation methods
can bEUdldtecs hrROSUrRED 6 5&RENtDAA Wrdte@ires QUES 8s RRSRMSABN 3P chromatographic
urmcapéelt the reaction conditions used do not affect groups
P B>t he nol ecul e which are desired in the final
pr@o\(s’w@US deweiabuiethods deseribed iahgyebha) guseill fadhd infréduetion of the desired

groupgﬁﬁar@;@ggg?r?% s@efprs@rfEFHJaﬁon(éf)théql%\ﬁltﬁroe??%glﬁ&%%g%dt iPwill be appreciated that
those GRS £ B SRR Gl WAMELE, U Sl SR pGRRgSS: The sequence

of theafgrtlwem olltistiga proaesmbge®uld,of enirde-ierthbsemsatieat the reaction conditions used
do nofireEEdrdups irARESbRENE GhictGH HORER |86 Tiln\é?product
Meth %Qtl per enS| vle and anti-anxiety agent, and the
SSESRIN | VHie®i ects, especially humans in need
Oifie mn@uraigmthrmuTEl’(Q hatd bewntfyund am pasgessi Sinitafk ODRLY re8ptors and ORL-1

recept%p %nﬂﬂé}ilsg ea%fl\ﬁ:t aelthhé/ ' tké(sec%pgﬁno%%@ %%f[jfa egn %?_QQ% anti-inflammatory,

| owm ng test's respecti
dluretlcf%@étbggr geurm_q_ctnvq;zéetéwp@itergwﬁ apqq@tlﬁ@g,lay agqrﬁ,eemﬁ thedike, in mammalian
subjecPilebpedttig iaanst inatesd et betl ddeits.2 Adhe Cfinlty, TEREEHRb AR ERtivities and analgesic

actlwtg E’&l’ t;%' Jéﬁo%(a}edvﬁﬁlﬁg fblBglkj}E%E]q'eé %Etivélg ti mn at room

ature wt crce 1.0 ng of
Affinit | uti ni n(WGA) - coat ed SPA beads and
ORL1mcému$|mm&§w ations of test corrpounds in a final

ﬁ%ﬂ%ﬂﬁ%ﬁggcemwkg@ g%d %K%m%%fiﬁ 2hed ('Ijer é\cin?er were incubated for

45 mip EhpPAgeTRESE) oS %ﬂ'@r{m nesigeniip. 1- ﬂ@gaqfdwheamﬁrrafagmuth(WGA) coated
SPA Bealishel \ﬁéﬂodé%h&ﬂﬁ&tloﬂs oAEStRbmbARdE ﬁﬁaé?ﬁdap&blurﬁm 206 ﬁ@)éf 5o mM HEPES

ot B T YL 00 DAL i A ) s
the advlition oBe sl Uhlabéledk nocldeptine o Afpauindeacifont the agxaq plateeBaseneifuged at 1,000

rpm fdr8Hhif gnd Herd th@ ra%gétp]/@e\?e%%&fsurgﬁ Bf'i/\ﬂ}QL/?é ??% M@o?éltsll'l'}‘ﬁ%?

are resente OW N
Fﬁ@““ﬂ%@b&b‘e SRHBPIPRIMRIA t%dr"éﬂ‘@ﬁpdﬂ Fiqcamgrf%@q'@dassay Ki values are
preseI@bDnP&iefoIEJIwIingmﬂrd:)r anes (PerkinEl mer) were incubated for

Examad T atT e85 .Lerrper" ure with 1.0 nM 3H DAM3O, 1.0
of WGA- X ed SPA beads and vari ous concentrations

7  of test co‘m‘pounds in alfinal volume of 200 mIl of 50

g v Fr+s—HGHbuter—pH-{. 4 contai ning5 mM MgCl 2. NSB
was determi’ned by the addition of 1 m M unl abel ed

9 DAM30O. Afte2 the react{on, the assay plate was
10 i , pm for 1 mn and then the
r adi oactivr%y was neaspred by WALLAC 1450 M croBata

Trilux. Each percent NSB t hus obtai ned was graphed as

compound concentration. A Si gm)i dai
uReC&t&\%ﬁaﬁv@%@ﬁ&d to determ ne 50% bi ndings (i.e., 1C50

Vgl hyevgp Mulrecepier franséastadr{zjO-Kh eelpmerhizrnesd Pesinploendeere incubated for 45
min aP FRRAfRbetalird Meh WY KPLIDRNRID! €5 ndPPeRid a8 §3 b&lds and various

concentrations of test compounds in a final volume of 200 p | of 50 mM Tris-HCI buffer pH 7.4 containing
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denonstrated higher binding affinity for ORL1
-receptors than for nu-receptors. 1C50 (ORL1
WO e@eapt8s s) nM/ | C50 (mu-receptors) nM < 1. OPCRIBR006/001624
Receptor Functional assay: 1Bhe human ORL1 receptor
transfected HEK-293 cell nenbranes were incubated with
400 pM [355] GTPgS, 10 nM nociceptin and v%&bigs ]
5m 2NNBBWa9 BSte i tthe%ﬂﬂ&“&qs MyrfbeRY r cti
%ﬁpﬁs o8 Rt rl'\iééj?:)? & Muiesid patacs Ahe reaction, the
assayGibite wis odvitriGEd apHoah rin fGtOlnrhiﬁlaﬂd £t@n IhbratiBactibity\Wabmieadir&flby WALLAC

@aaﬁ?“for 90 mn at roomtenperature in a final
1450{?5%%19 200 ni. Basal bindi na was assessed in the

EBdeARreen NSRo e eptaingd arre Jemedeas @l ddrichislobgorereend concentration. A

sigmcmwm«yeommfsemldat@ahh@sb%Bmamés@&gs o vMa r ag eMboung
Cro

' 'v' det ect ed
o8l 0Rbb i Y5 BE1 8 b kR SR BB necater
demopstiagad highst bindingaffindy fomrABL1-tecentery than fre muereesiptanedr awal  of
ICso (ORE1 -tedéptork) rrmm ICadinaidcepBaf nikiqipul ation is recorded
ORL1§f or.e an q It er adm nistration of test conpounds.
e et to 8 sec. Acetic Acid Withing
Tesshuman QR recapiet transfesied ISEK-P9Ee caiomambranesofver®. idcubated with 400 pM
[*Ssiclrehey, )1 ol M 'ann@e‘BEr?gnd O&rﬁ@@%r{cgﬁgsals of (18 chmP?J'L/[n?ﬂQ mgask%%gjguffer 20 mM

tO m ce. oun are a

HEPE&ef%}’@ GN?é‘\tI'ISCde\{IQ?IEI’ hj”%gg% 5 U A HTT.aH bw qqgtaining 1.5 mg of
WGA264ttd SPABeLs |fcﬂJQ§ Grlinh &oork %p@%‘td?@lnsa fﬁ%ﬁ/omm'éco? Qod ;'ﬂ_ aB;sall-bmdmg was

nd wr is recorded m n.
assesBEi) o BTenct of 1poapals BRI ReIa Qs HEHen fgiiavelie 10 M GTPYS,
Membrarekionny iagioaativityivas eetettyd by 2@ alc 196MMIctBARAYSd biljtR&loh @bunter.
Analg®dic Peste: 0 formalin solution into a hind paw of m ce.

[ srf conpounds are admi nistered prior to formalin
Tail F¥9:E| gstin gl%

Total licking time is recorded for 45 mn
Hiet letendydinmeatb iwithdray ot $he mail ffoaT aigeeRastimiidusei recorded before and after

admmk\g@ngf f‘e@{ coh%&ﬁ{dé' gﬁﬁ_'{)@th‘ﬁgétﬁe 8 8:?%5 s: The response to

mechani ca ciceptive s measured using an
Acetichcid WiithinaTast inWiges Basile, Italy). The pressure is

Aeticd edd taliné bautfpawf 0t |(v/\})&€ iﬁjeWe& hﬂﬁ@éﬁ@ne&lb% é Fh@ﬁ@@Vlbody weight) to
mice. L@E@P gg}n[gﬁ] Si%mns?'e d b%?or% gce"fIt agﬂln%]étlol a rr&n?1 e% f%llowmg acetic acid

ecte neous
Injectlw %h%nﬁwéﬁ arg é"s“fﬁé*rﬁ%@ |L§e@f@a@rm\@rdhlmrs troerdastpr 45 méx  t he

Formdliniekitid Dast m'msé; conmpounds are adm ni ster eddat han I
[ nan- 1 nduced Ther ma .
RSB ah BTy RS p o4 RS B aD Bt raou et of 2 2 % formal
50|UT'Qﬁd'EtP eepnd paw sft migel Jesti @m@sramjadmmlmgrea mpibatet farmalie $iection.  Total

licking@iRHead @Eé’r&e({f‘s% rﬁlﬁ%\‘tétﬂom"aﬁrﬁh%%tron-rhe radi ant heat
stlnull i s appl &g paw until rats w thdrawal

Indyged Metha 5 ’- golBmP:- sal i ne solution of 2
T%e(rwlpmsq tg mawhmeubcwebxwatsmmwslmeasm@ u$ifeahblgebidpaitér (Ugo Basile,

ltaly). aﬁ% Br@@su\’! kh%@%& tﬁee [l‘rﬁﬁE rzitssv\ﬂlyla’cﬁ l% P% é\ﬁ Etrelglgda sCarrageenan

ection IS testing

saline Sﬁlu%n tf r/@ l(vgg)\)%@ec@fi sg@cutan%gsw |rgc2thp-}urgig)awlagpgghe \Gthesmiakresponse is
meas.@ahistaré etd ajter tha jinjecyonVbUest cérigdundéite bdrikileaiz€ an appropriate time point.

oarragegﬁgna&ga Pherin }ﬂ%%al'ﬁésné féslt |l @%eg’ agglogd'sggsgo 107

f9g8§P°”9F‘aL°t thergah nPcigntive sstimglup dg Bepsyiress seingsa lantsr eyt epraratus (Ugo
Basile Maly). FITey rdtiaint Iseat @iuli (sSfppieddtid e pal kil RRS RfrRiIrARMhahh8baw. Lambda-

Carrag%gﬁgn@aﬂers%wt 8‘[]01‘\%"} I'AN/{/ &8 $nje%%g%&cu%neously into the hind paw and the withdrawal
response is measured before and after the injection. This testing method is described in K. Hargreaves,
et al., Pain 32:77-88, 1988.

Chronic Constriction Injury Model (CCl Model):
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Partial Sciatic Nerve Ligation Mddel (PSL): This test
may be conducted according to simlar procedures
walemwensfesl by Z. Seltzer, et al. (A novel behartDIE06/001624
nodel of neuropathic pain dygsorders produced in rats
by partial sciatic nerve injury: Pain, 43:205-218,
1990). Caco-2 perneability Caco-2 perneability was
Ohasid Iceld;tr&ttmmdtyngmtllmeﬂ hrecontibdoBedaaty inbiack (BenSi andXie, Pain 33:87-

107, 1§%§ “ﬂﬁ@l 5 g&“% |I’9% S algg%ee@%gﬂh.lsmé%e &o%%{r)gy)}_@ %g@q oelltilng IL) before and
after adppnigedompyth th CP‘IBFQG”?.’)? oduct was suspended in 10-fold
artlaVSd:lati’(’fNeﬁ/fe L@tldﬂw&fel @shyffer adjusted at pH 7.5 at 25

‘Pﬁf }MSF WEX’be ogﬁl%ctegdga%tgcgram%gogshrallaép\'gggﬁlrers %Sﬁg%@ %eétfer, et al. (A novel
behavieiel mefis! alandunepainisondét diserders (presiiceshisiptsatnyopartish iseiatfounpedk injury: Pain,
43:208014 8980y for 20 m nutes at 4C. The pellet was

Caco283HSD ded honogeni zed and centrifuged once nore in
——@I?S—"%éﬁ@irranner The resul tant supernatant was

Gacvearppodeapiity twae Meaadredoelctadingvats thes isfeddeekcribed by Shiyin Yee
pha,(,,;gguft,gg,ﬁegég}cﬂn%3qug5g mM Tris buffer) and honogeni zed

Humez%&*etp BadPdnagehl | quot ed and stored at -800C unt!
B B R PRSI SR SRS Pgepme o 5

mM T8Xbyifea bejustechatet 1.5\al 25a1€) with/ M HGieomtaining tlnall iMgC),, 81 @BIKKCI. The cells

were Shgln%én%d %ﬁgeg Lﬁ’oﬂﬂgﬁ]thom% &lé@?%’t {na llng)ﬁm% %! tfja O seconds) and

For Saturati On assays, erinents were con
centrijugechat \#8100%ee f%f2020mtﬁers atsé%qu aTheoﬁeHWayaejer@wmnde@ 'ngmogemzed and

centrifuf6ddrat infdek in thelshmemahadi] ﬂ%fr@JdltédtG@peﬁ{é@ani\%% ddcaRied and the final pellet

v AR PORRASAEE S 800, R RLLELR BEL UEIT L TR over 0

second$. TBe Wnﬂboinehnhogtela’@twafs ialitoted @NE etoiet at 480?(Bur(t|121§hel’ﬁ\r) aliquot was used
for prEt%fn {;)?lgé%ltrat%rn &?&%F\g%n us?r}gbé IE’gotel ’Assagsﬁ%og% b\r{neafnx Af 4 SX rIola’re reader

ONS were termn
(Wa"@Qfe Al st pRstnvaiipisigek faRgp) a@b@mcﬁegﬂ wess kept preice & dlittigye.  For saturation

assaybaR rﬁnéﬁ%‘vxfé@e @ﬁ@ﬁcﬁ%\? g%gélfvg%g 86300 _}1! Jsal ulrrﬁmg/a@é(etérmed by incubating

C).
20 Yé@k'élp%oéﬁﬁ'“d&o%nﬁ& 6P aP'gBRTPTINY epwgnaj%ﬁaﬁpﬁf).uedrwn PPy for 60 min at
room Be@ripBtaiuré athetbs €y Bt pragendS biNg [.Rﬁ&k@iluﬁb 4t 8n4 @bkiteftFatiohsOPO 1) for total or

nonsptegﬁcf %%Hﬁge;t Iretsglf)ecc): ve?}/:sg-?{l |{'|cu(t):>r‘r1p‘1jl ons Weﬁ%ﬁ%&e quuw g‘%’éd p%c%gm filtration over
polyethesimiidd Gffl)fsoaked tolasiider Eier pepesnssingeSlatrprecdidarvester folloDMBEEY two washes
with éd W Tﬁ@%uﬁ%}e@Htfﬁr}ﬁfﬁr ‘c?d hé‘é’\/gtof’g d’ﬁl}(‘orlﬁkfck@i&f & qtééﬁ{[_hlied by liquid

cont'ai ning SO t
SC'”’“"@P%‘ GPP’H'QE USRS K BAEE9PYEL on became equal to 1%

[ 257477%9) ld&ﬂ§etM@f Bss, SRRpSEls Werb IdilRéd GRS wel p@l§;§'§b’yla‘ﬁle %‘ieﬁ‘& as 4-point
sl ok B e P APkl Bk g o 0 o
Tris bafferf(pthals a¢ @5 C@Nndantatningnl, mMEMEES t10\wel KCI diar ad rhﬁ)eil IDYyeBT concentration
becaﬁ(@ﬁj ertg ar egor% \ﬁerg 'd@ ns&d {H(flf?pr]é,aég tn a%gayﬁ?aﬂa es_( élg Total binding and

on was
nonspeeiiiq lp|mn@mw@j§ vgamjisqnmnn @fwekgas p@jlq}e ard yQ;pMeiofetlllde at fmal concentratlon
respectveIft 'ﬂhla %dlcﬁi&arﬁr\@@ ﬂ?&ﬂa)‘ed%%aék f(n§P c@nc@ﬂ@% e(néqusoluﬂon was added to

nd nmenbr anes

each \F/%Q(&S i ﬁevgégayc\/@rﬁlwpﬁjggb}f Hiditigp ofﬁ(ﬁ p@inq.rlwﬂ %cm’ullatlon Proximity Assay

(SPA)tbeme@satuu remg/Rklnta@s mdibtane cubal, ed fowellp fridhiddhés was continued for 60
er at ur S to se

i s By B o AP oy ERGR A b tpojempertur for beads to
settle.c cmnentcng)omm r’adtcaoM'lwm&anua]tmﬂdaiyeommug]Waﬂac NidbeBeta pa@ycounter.
lherc @ssay

HEK 293 cells which stably express the HERG potassium channel were used for
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HEK 293 cells which stably express the HERG potassi um
channel were used forel ectrophysiol ogi cal studies. The
woreiohosiaBdgy for stable transfection of this cPemmB06/001624
HEK cells can be found in tige literature (Z.Zhou et
al ., 1998, Biophysical Journal, 74, pp230-241). Before
the day of experinentation, the cells were harvested
electrpphysivlogidal sindied. | Ak methodbldqaly &dir edble Ifrhmsf@itl&ﬁ@f HIOWIRINGSI ifISEK cells can be

found| |Httl?e ﬁ%&ﬂ%gﬂ%%&t gﬁgg%s%%b@;call\/\?cﬂ#n% 4 g%@:aggﬁ%' u%ffarg the day of
experigiegiagien. ithe a¢lls wrie havertehirom raultvra flasle arstiplpted aanto glass coverslips in a

standati risipler Bs@ﬁtnaQMurﬂ/ (MED nbdiufelvitts 1098 IFRta$ CflISRAim (FCS). The plated

cells \95'5 gﬁ?egi ||]r%n %%GE% t’&‘?‘[ haﬁéafpseél HE%@%}? %}eg}%‘@/rst@éaz Cells were

Stw'%@‘l‘”@%b’? ?Shfﬁﬂi@rh@éﬁst ng the experi ment the cells were
Hllﬁ)(Brcfu%ﬁQ Wrd Etu&e&h@ﬁ’z%ﬁéﬂldﬁﬁﬁt @el’tcfﬂ\a!:!arﬁé’ltéghhﬁﬁbsofn B 8hole-cell mode.

Dunng2 e’\g@e%rg rﬁq Cﬁ' g\g%tg Be u;%lz\,%gw a5star|51q c};eﬁewlt qplqt\ﬁraqf the following
compaggieh dmis| NaGi,&ig6y P IngsCalds 2niidel., Uls iGhgose, pat HEPES, BpH 7.4 with NaOH.

Whole’fltEHI]I Hef:dr&ﬁgsawgs Pl rhsfhgp§tptaf%ﬁ Q£ QmB@%? gﬁh?ﬁ;ﬁeﬂ&se which have a

i p b B s ool b G onassgposton ()
KCI, 188 MFATPS 5; WCls. 2,0; HEBES HEPESTA B0 pH EGTWithaKOH Chiy2thdet d2lls with access

resmtelﬁ% begw' YSM@Qﬁc?séé‘F Hs@ta%és@1@8c/\\?§ssagcgﬁéd3k?m%ﬁ§ &Sgr%ntatlon Series

and seal resistances >1
ISR CREP TSR 58T MO APRIES O, 1o MABEYTE 8] $0%nchio loak subtaction was done.
Howewngresrsatis acessassistplei dederdpd bo tte d@Xdf tAeMedrdd0@reMNs and the level of
series! @Q&anc'débéd'nﬂ%héaﬂ& i3 cgrQ @Ef‘ely'_&\é\@seﬁr Fcﬁlg\%%gttﬁeb dea\l/%r%gn Sof whole cell

resi stance depended on t of t
conflggrapqnear?p§uf£ﬁg1ttnﬁ@ foreoplh pialygis Wil pipattesaltion: (zprpig). a standard voltage protocol

was appligdetosiati @it tb habke arnbaiel yurbets USHda viiehé %tét@l fh8s follows The

membfa?wr%"s %9%lf§gfﬁ«]?|hgldlﬁgb\%t%lﬁgmf gﬂﬂ{ A Sopm?rflor 18@% :]ﬁs was followed

by a dg S@PQ%&Q‘"&%@W%&Q BBV gBsC Maa@k ipibe ihelding gotenial.c 8h¢ veliage protocol
was agpliek ® aieiebatheoslyihiendhbut théexpetbm@0ePuaLOFAL (0.5HS The amplitude

of the EQAIJ ch%nt e-méd %@%%VV@M%E o) api%%%d 4 %rgrl} 206‘9%' s(#abli]e evoked current

respoqsgq; Weﬁﬁlé)@tawd & ‘e s¥endi selytiere NQ*‘E@E Orfé/ﬂﬁl\/l§ﬂan theGsidBawnrd external solution)
was appiedfor 10-20 ankpyt @péri@ﬁlmlﬂlnﬂi ngropﬁé@fhteiea/l/ere }h@mé/l Qhér@g&n the amplitude

of the %(/(%38%9 re%@g' R?P& in (ia’he \ﬁe(f)ncf?l c%ﬁ rgﬂ E@? l%esf-ﬁgm%ﬁﬂga %{ 8@@r 03,1, 3,
10uM Wﬁs ﬁme%éﬁﬁ 4@u’l“l‘"EP@‘L"O(b| irog ﬂ@mlrapellodmdw@mhedlma wigcH fupplying solution

was pdsBig e h TRASHY B sEGH régeﬂmr?o Y 9&%% rrébyhgrﬁgér via the pump. Exposing

es were ohtained In ext ernal” sol ut
tme of GIF G115 PRk e s A G sk il cogegniavasriy the charmber
well ranal@datpplartterdptfngrcom&nﬁéhom nTHaye @&apardubtegjuent vidishberiod of a 10-20min to
assess” Fe@gr‘sfgﬁﬁjf tlt'] AI? %rcglls%gjer@( os%gqgg# Jiolget I;‘]eclo eg%le L’\?) a specific IKr

evoked current response he“ve e con ol
b'ockebaqﬁjfawﬁfsﬁhe 'ﬂ%?@S't'\@sqndwﬁwmaerﬁf i ther ©. 3 1, 3, 10nM

Aﬂ%(pé\ﬁvﬁﬁntsedet%%erfamibg amrébnﬁ)@érﬁ&@eturzhﬁs 10083 N ER&UH Ybmbrane currents
[ sol t|on was pass

were retfel I 8F Uy o et TP or 8 and rstid ot 172Kz using
the paﬁc@c@ardn? regnptifiearendra spegific hiatep anglyzingxgpliwbneg Peakecwfent enplude, which

occurrédPat LRRNE ARQURSL rﬁé%lsUrteH‘Bﬁ if¥EGh t%&ﬁn&u han 5min after the
dr concentratlon int chanber 'well reached the
Dﬂ@i%#%@ﬁ%%ﬁﬁéiﬁgncentratlon There was a subsequent wash
Tpier ineilocb fessentidlly 2@Molves tdeteasisieg s.heJ(rJI esress :c lhhéﬂ)l’?dn)/ofl ;Ergmk ligtmation from
hi gh dose o ofetilide
mmmmggﬁ %bg§§%§£§t@%89§&ﬂ%%g%ke? to evaluate the
s if'?%"%eth% RERSY dh 6RIEe Atrasrpllowsy | ThexgeaTpowsistwergyeredncubated with
recomigieant O P d 0A M paassiuenfRksHat Riff62ahd fllibnesceR¥®KBBe as substrate for 5min.
menbrane currents were recorded on-line on a conputer,
filtered at 500-1KHz (Bessel -3dB) and sanpled at
1-2KHz using the patch clanp anplifier and a specific
data anal yzi ng software. Peak current anplitude, which
occurred at around -401, was neasured off line on the
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Drug-drug interaction assay This nethod essentially
i nvol ves determ ning the percent inhibition of product
wo eooras448h from fl uorescence probe at 3mM of tPET/1B2806/001624
conmpound. More specifically,s the assay is carried out
as follows. The conpounds were pre-incubated with
reconbi nant CYPs, 100 nM pot assi um phosphat e buffer
Reactigngwds| aj@‘tegwaddleg pvaipeechSABRIY gbmeadtiag fsgaterh niviichRASEH B10.5 mM NADP

(exped@ifor BH&D S Y1 AHMINE L2 ? %@B%Ec@%ﬂg ) @tdlmgaocg%Dehydrogenase

tem which consis
(ICD)OY RV PIlg ek 'RAERISY ab 3B Crigraset iy g ta}f\do’iﬁécqtcﬁogﬁcand fluorescence

readir@ys wvetd takenl esyerg intimitecovBetordBogmnase (1 CD). The assay

Hali- hpg,%gm ,31- e,i,ﬂfg,l(gog};,&dmg 37C (expect; for 1A2 and 3A4 at
scenC€read| ngs were taken every

H‘Fsr‘i G?’BPQW%? (12{3" tWerBnAThated Mah 8.3 PMEVgGl 4ndrfa?8 inplrérHLM (HL101) in 100
mM phiagsios ol‘mha(tﬁbll}f)er (#61.4CQMPWI 6K he (05-06B) w&ﬁﬁl&e' RHR&IRGh mixture was

ts:llt nWb ¥wh> % r§ﬁ %@%at ﬁn%d:’%é;(ggoe H'R;\D%W% ogi;é%iét?ﬁjl tgﬁléeorgactlon mixture of

g(ﬂ‘é’@p %P"q“‘ﬁloé'é%“PIGH’@ Predarbirowasdokeatadeat WAL, 8@ldnt 60 min time point,

wherd Otrn tiMe pllthH@&atecﬂth@Qﬁrerﬂ%Q Wkﬁwgﬁg&eg rlr%l BTe r%l%ggrﬂmlxture of P450
on mXx

groupWaEn gﬂb%ﬁésqmpﬂ o({f’ o S@égngé?l@yasfcolfgﬁgé ab 18@Bd %gun time point. Collected
aI|quogs(yyqr@@t’tr@ge@wltmacemntnI@@Iutlam con@Qning am ibteme! gEoidad, THegeipRated protein

was sl dbwrTe RPtriflgel (BEHoCRME s th). tTﬁgecd’t‘itb%Und\lé%ﬁghthﬂgn f nggrnatant was

ctlon m xture of° P450 group

measure%le@ﬁg YReP450 group was col lected at -10 and 65
hanmaderticaioaaseptal@s shisodf et ednhmpuadssof vierilae it ihaGdeele \Whitl Phddition and
base @@€therbi ri |l e sol ution containing an internal standard.

1e, precipitate rotei n was spun down in centrifuge
OGBS ol S 7o e o 3t e e re et SRl Eamples include the
acetatg,uprparigie, drenzowss beedaelr wehrivyate/CANGINS tﬁsylti)hﬁﬁfsulphate borate camsylate,
cﬁratepgcﬂgmee'é 1kt o} rb(at@cfﬁrﬁﬁla@b%lg de?n@i d% g[lu%gnatt E%P%e e]x?@uorophosphate

i ncl ude

h'benztaFFe %Jé‘?Ch' %‘%ﬁ‘%hé?ﬂlj% hydrpliomideiptomiste, QHFQ'@'%f'@ilefemSﬁ@@nﬁe dantate, malate,
maleatgc ingigonats, ohesfletemnmoinisuipkits, faghttlateDraphbse,i R6diHae, LRGte, orotate,

oxalat@%@tr@t'éf% phRIAt, E%Ehatgméa%éﬁ ﬁh%sgﬁa%//dlﬁyf g? 8?’10$ch‘5a}t%tsgcfcharate, stearate,

car bonat e/ carbo
succmetgr@g;ragt ’@squﬁa ﬁu?ddtflféjorchaqetgty |ngtse esyl at e f or mat e,
Suitatee aﬂazﬁe, sdfisuare fbradedl, fropl WESH3ANIRch b ClohABR! Balts. Examples include the

alumlnhﬁlerFOgE: %%mﬁﬁ%\%u 3 clﬂﬁlmé o%’(h}()%ma%/%qj%wp%eglycme lysine, magnesium,
meglufg ”Br%‘?”?.iﬂ‘? BEPFHA. @ed'umst@mﬂﬂ@ﬁme@nd paesaise, mal ate,
Foa b ealesy ornBlitaniatats, sesykAdBek BEHAYhSdelIRBPESts: Properties, Selection, and

Use” bpg&ﬂp%lmrﬁu th\ngSPé 'I_'ﬁ&? gq ni G t | nat §OO2PI trate,

WW?@P'MFW yshobp h‘a’ﬂl@/UdCﬂ hfyfdnrro@e(h npdydepbadigprepared by mixing
togeth@racime at Be cSh@@fnabﬁforn%}I@ &) Hatues detsfi‘éc; Jc‘?btﬁ ba&sio 2 Lagﬁrgpnate The salt

Q acet al t ui tab base sa
mey okt hhdLA3C U TEhrTke co e b dPqRerefpy pgRRSiEion of the
solveni. n&hg drgracrad loab@mnmmhqe sajirrgawaryécontx@nm&tdly ioiisedGahltobtMon-ionised.

Tﬁ@%bhb@mdgloetﬂ’féyin?éﬁh&? ma?gsr%isﬁg‘ &gnotugéso}s(/lé Spneanglo%ﬁlégg forms. The term

solvatg! R eg NS%}” 8 dg?%rg]% P 0IRGUEY SomHlcORIP R B0 CBRPRER ohlHP dnvention and
one or 9re @ar@@@ufrcawmlaﬁolﬁmmbatfbmbmﬁa] étBénol. The term ‘hydrate’ is

employgﬂq/ﬁg{gdmﬁs%,]ve,ﬁ%ﬁgtg'l on, and Use" by Stahl and Wernuth
nher m Germany, 2002). A

%WS?C%{E% f*\ecS&PH’%/O“aTE% U @resenplexps udkorp@aliveites drug-host inclusion
compleixeg mbrain( i) corampstb®e the adorbiyefioRRRE@EhidYY tHE &iuggaﬁdolﬁt%t RS present in
StOICth?I@’[I%tdI’ 95\?‘ st&gm&ﬂab&é’rﬂ&%”dAl‘&B mt:lgcr!e%u re cén‘;ﬁeé(eg 8f {1 ﬁrﬂg containing two or

desi red aci ropria
more OEﬂaB'E ?Eﬁ/ PrdRBIFC R MB BN Whaﬁﬁj' bl§en gloichieraetaelonnpn-stoichiometric amounts.
filtration or may be recovered by evaporation of the
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solvent. The degree of ionisation in the salt may vary
fromconpletely ionised to al nbst non-ionised. The
w@ovposass of the invention may exist in both PCT/IB2006/001624
unsol vated and sol vated forms. The term'solvate' is
used herein to describe a nol ecul ar conpl ex conpri sing
t he conpound of the invention and one or nore
The rphudtingeoepities aly pe aniseq) patiblly i sk, hombhieal F& refiéW of such complexes,

see J@F@Fmb& 64%?%'1283 B;‘FH&I@JI:HPI ﬁ’@é%' %7‘%')1I | s enpl oyed when

lvent Ts wate n the scope of
?'Wa ?fegﬁ't ’ieﬁ?fmena‘?setoc(iﬂ'mo@i?és"f dUBHadY Teqlugerrpigtanges to salts, solvates and
comptixesgthbresttant fcdoliaies Bnd cump Ry €6t smah@zbds’f in contrast to

trH@ c@&?&ﬁ‘ﬂ?rgf tﬁ’é’]%er‘cit%kmvﬁéh%% cotnjl] %ur(lj p’gﬂ%g |38 F]erelnbefore defined,

I n st hi one or n
Po'yn‘é’ﬁﬁbﬁn?@dr“% <6d isrenaie dgregf é'n@@liﬂgl @)ﬁle@l Qﬁfomeh“@ ahdutgutomeric isomers) as

hereig:msi @frﬁbd@dﬁé&%p@éllyﬂﬁe@d‘%r@ﬁdﬂn@s &MéHrRla (j).nor gani c
e
A8 AR P Al Pk 8 e e ?fﬂémmre?an%soﬁﬁwaw@s (0fgyrereinbeors

defingsle j oni sed, partially ionised, or non-ionised. For a

ARY ivfthin Qhe S86p8 of HEPh@¥ESH ar8e8-cdliddh
nQhe a %rofeltr%afot@g%ounqslof formula (1).

Thus cerfaén (ieﬁ (\é%lge%/ %f ceglﬁ%%llﬂ% gfsnguuge%;J @)rwnﬂ%dn%w r)av? Hitle pigee pharmacological activity
themgepvpe cam avien mdmipisteres], ints @ir vatbelse oy, kmmﬂve’teelsmb eempainds of formula (1)
havm@rﬂlﬁia Hé%w@@la&tﬁﬁt)esfota%rrﬁ)Mb %@r’%lyﬁ:f %é dk é]%ﬁ\;a%lve-ghfre referred to as

ntion'inc oun

prOdf]U%Sr n&ugh?rllr%org?n% \{"I%HJ@P OF Rrogegs H@M beé@quﬁﬁrPﬁﬂ-grugs as Novel Delivery
Systepis 0\l u‘glsACSrﬁj!mpsmmaBsrléshﬁrl-ﬁg]fchl(anloll/ \BekliB)garapBib@adrsible Carriers in Drug

DesigHePEBEhbFrRRd 1 é@"{&cﬂ) F&chF S/g'ng%?fcgr) Pr?a‘cl‘mlé](?eﬂﬁ /@%s%ﬁgtlonbl

efined and |sot0ﬁ oun
09'“9%&‘ LPge Wt 0% NPT 9, PreT b%P'IOd'ﬁYGIj)bWE‘Q appropriate
functigrfalittelh @resemyotha dsmpduntiDsrforiraulal (| )w1ta$er|‘t@i’ glolBS IPBAN to those skilled in the

art asdp% Hc‘fe%s ‘aaé e eE I%ﬂex&?ﬁle%ﬁ %)egl R of ﬁ%grug%]%? pltliu%?gfgfdleflsewer 1985).

C rodr ugs
g‘ﬁ[ﬁ% ’@E]Pleé|°Ep’8%’|°'$sv'ﬁﬁ?c\9@§”@fW'@d"r‘ﬁa‘ﬁ!ﬁﬁ‘ﬂ@ lpfludeor mul a (1)
(i) whevh ittercomayuniday Brrhild (1) @nRins ﬁ@amb@rm%bﬁéﬁ activity
codﬁ}eéiFFé% e\F%reCoﬁrf]ore %{Q Jnglgt% Y‘) ctaq%n?vaﬂ@ (?i%kyle

e converte oun
(if) w}}?g;,%/q?gcanp@u%gf fogaul@él@ |cgntg|sys an @ico@q{dml@ahtby( -OH), an ether thereof, for
exambly,derddcginie ot oﬁ){h@aayc&@@n witH ¢ty - @%Ra\ﬁé‘ﬂdx\hﬂ@thﬂ* ddref er r ed to

(i) wf%?e tg@ E&ﬂ'ﬁo‘dﬂé of forF Ou F} é:ontanqg %,Irplgr%%}( 8r %ecgrédta%r:{/nano f%ctlf)(u/aélw -NH, or -NHR

whereﬁ,g Héﬁg am\¢@|therq_Qﬂ, formzamgly, rrp@gqemcn@é phegr both Hiiguertsiwitaic;-Ciq)alkanoyl.
Wﬂﬁbreéxbﬁbleéiﬁﬂeplgéeﬂ{eﬁygq st?rll %c@%ﬁﬁdeﬂﬁlﬁ tllméqfognggg %‘llp%g and examples

rica
Ofmh%ﬁg%ﬁgggﬁfﬁgglé%?@%@l TemPPﬂﬁ@ﬁ@§m?% accordance
Rinailyy cetin icerveauhdsoof fommja @ilomayehamhes abeagpprodrugest diyer compounds of
formulk @R! aci ng appropriate functlonalltles present in the

ounds of fornula(% wth certain npieties known
ﬁl‘?r‘?rﬁbseéfeékumﬁaéﬂa PIPIRRY giopp which gammberpipaver drsvivaaky a biological method

such agewdiolyiiednd foons akeerpdie, or salt 'trdes. gNVI(b‘fhePéQdmﬂ@&d i3tchla derivative or
not caﬁ%@%@ﬁ'ﬁﬂec{@ S 5n %Atrav%@ m?&:ﬁtﬁp 9 & & e(Peirmvﬁr?%'l’ S9%al, such as a

accordance wt e Ynve
rat or F“ﬁk—‘?e BfpBeheudnttn ‘?ﬁﬁ’V Auigy §f taepitimalrie determrnenueiier or ras the compound
orapﬁannmdeumawacbgfptéb{e(mﬂ)e,reoﬁiﬁanﬁﬁc%fecieber eof, for exanple,

Preferfeld %&%ﬁ%@%}t nﬁ%s ?Jt] ffrm?/\gfrao ste (q l)"n E%MSS R gn%{cf 5)?'8'8%1 ap amide with a
amino e TR Nprpliceanogisrasen éfrr exdrenles afkandybgroesang @, the formyl, acetyl,

propiofiys Pbuag# TRBbut@, bé}ﬁarﬂyldbﬁgsﬂ \Mlériﬂ isovaleryl, octanoyl nonanoyl, decanoyl 3-

L T T e MO O T R e

tridecapeithct | tsiadacenovl - NH2nigdecadiiR whenadeBandyl),  armethyigketadecanoyl,  14-
t hereof, for exanple, replacenent of one or both
hydrogens with (C C10)al kanoyl . Further exanpl es of
repl acenent groups in accordance with the foregoing
exanpl es and exanpl es
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of other prodrug types may be found in the
af orenenti oned references. Finally, certain conpounds
wo@Roobos4ss a (1) may thensel ves act as prodr ugsPOf/IBX66001624
conpounds of fornmula (1). TIse term"ester” neans a
protecting group which can be cleaved in vivo by a
bi ol ogi cal nethod such as hydrolysis and forns a free
methyipanthderangdl t  t1R48-€iofethyiWiatiénanoyd ¢ ohgydadedariogl, Sucis- -riethylhexadecanoyl,

octad@@‘e{nbM a* h\é@\ylﬂéptéﬁ%ar%@n ng’r%dgc%hgﬁ %d@grqoypé{nqa%ﬂlé%%tog rﬁ ﬂ,g)F halogenated

{? travenous 1 Nnj ectlon erine
aky\CaiheRY SVt 7 2Sriherpag=ceithdi chREsACRY. (1arerce b apbjiuoroacetyl groups;
alkoxfdlkainols gmﬁpS*. hiehamsi themethoxydedtg lgrdupcanthekiteratearaliabyl bR@ps such as the

acrylcﬁfp @gﬁ&%&oheﬂaﬁﬂa&%ﬁ%)‘l C@laéréﬁo%(glp %Ré a(Egg me’%‘hI f%pﬁenoyl groups; {2)

ed exa
afom%’f@rﬁi’iaﬁgy' arruestier exgmple: QMW@PMWng@awha@dthédlenioak inaghthoyl and B-
naphtadsyl @fﬂjﬁ@? h%b&ha%dadnl%o@m%pb @ﬁéwgsethe(zlﬂroﬁbﬁeﬁw hitd 4-chlorobenzoyol

groupts,ha Page% rap?caoog?gélggﬂu ?H’CE 6%%4 6- ngyylg?nzg}ﬁ gg Sff}ﬁylgrgjps alkoxylated
arylcaeonylanaps sughi aggheyanisayhbreny Injtrates @nddadionyl groopd sueh ek the 4-nitrobenzoyl
and nQ—HﬂBBBhlzmyl deé?élfﬂ)@)/ | alkgxyc%@)@héterdon%faé(rjoonyl groups such as the 2-

(metr S R P 9 SR8 SEABYI Srathicshgihe & phenyibonzoyl srous 3
alkoxycaibdeyt arvogs, for extnpded @tkaxyosrbonypeaipa dedeasaléd methoxycarbonyl, ethoxycarbonyl,

propo%%@@ﬁ W@ar%nﬁ%@%ﬁ&?&%@ﬁap&}f!})ﬁ/c?rbone/l |sobutoxP/carbonyl groups;

e ecanoy ecan
and GG G IAIG) - SHes A HRERRERE A8 S0ob o6 HCEAABYooetroxycarbony
and Z;HlmmWyllyhépkwdlaoM(gydups n@mﬂaewnwl or tetraBaARMIdpyRAY groups such as:

tetrah%&y%?y? Oé'lnro bRY, ? r?g-gln Qtn?e(tin g\ggtY%hytf}S&?aWJ i, gtep eHP grothlopyran 2-

such | Oro i chlor
yi, ang ﬂ.r%%h%vtsfé%u_@fwhlopﬁﬂaw grpynSoteRiyatolranyf asigehydrothiofuranyl groups such

as: terhiydrofiadrkayianb tgrahytp&hlsucaﬂn asl Ql’ﬁ@psﬁﬁi W)@ﬁﬁ@& Yibr gfaﬂ'l-gbléx tri(alkyl)silyl
group@ndsdéﬂsag%” %ee d tﬁrlngtﬂ)?Q I gtFl@R@{Psﬁ}g]guﬁsoprog%épgwgﬁl gE//l l)a/twalldlmethylsnyl

ropiolo
methy{ﬂhﬁopfpwgfyhmeihy@tWy@dynd gvseerseyls"(lz;)ouaaa el tsilyt grpbikeasubytituted by one

or mogy @yl pad alk groapasyeh @s tf‘@h}ﬂh@@lr@&lﬁ%ll Igf'&iéﬁﬁbu%llgﬂﬂ dshehfliSopropylsilyl and

phenyﬁﬁ% |s|{y{3%fc].§%§|t@0§{ ox qhylP roﬂasg I?%rﬁ %mg% ?Iﬁ%yr‘ne’chyl groups such as the

mefhozyfb‘?fg\f‘m bbh—ﬂ@gﬁthyhhd’ettwwmbbeﬁtfmyfoqethxgr oprpeoxyrktkyll atselropoxymethyl,
butoxyhigithyC a0 ybutodyrieiRs  §laGks: aﬁlkéﬂ?ﬁtea %lk@xﬁﬁe'tﬂyﬁté?&hﬂ@e"ééw las the 2-

t
e S S BT 555 S 2R o
bis(2- @quﬁqp‘ypxg)g@wwﬁomh a7 Vsubstituteshriimg orplipsafed es@mpiet alkdelaedethyl groups such
as thed1-ethpS/sthdll %ﬂxwﬁ%bﬁg@wje@{y?&o@d'sy bSPhARWhied Emeg?OL%Q GlciSs the 2,2,2-

RN T S
such (&) the kosyrrlar BroagHthymesubs B-rfapnthgmethyl ediptehyoxtyigar tigmeyyimethyl, o

naphtlﬁﬁoﬁbﬁ@@lrﬁéﬂﬁym afd QIahiﬁ mmé%ﬁﬁ Q@ﬂydroupgtsn&)ﬁ%fé%rt?qw 1 to 3 substituted

arvi -{j écar bon g?:t oxycar bon , SecC but oxyca

V1 o, S?c%ﬂebfe{dwe b%?%%y% SYR58ipe t@r%‘@ﬁ% m%eiky' alkoxy, nitro,
halogemedr ogpmn -sulgstituents Sadhlagl thesd-ngthyiberaglt 2,8 6teoktialiden)y, Ga@mpthylbenzyl, 4-
methog)'/'b@h’zﬂ/fS Sluﬁah@@pﬂelﬂ?dlghe%yl%eﬁ;@l' CIE nWoB&JzQOXX %%pe(?]gw chorobenzyl 4-

(% rime hyIS| hoxycar

bromepeizyiaf dw}oaﬁ'w SEOUFPSet%”éﬂ‘?y"EPfYBQrH‘PTU groupy Isuglt Gapie sviylexycarbony;
aryloxgsbohyd tioapeydrio psyplwne)alegn'bnyl 3ﬂ@éﬁmb)@béra&wrﬁr&m¥ fireRhir ’Mé aryl ring may
be sub%ﬁtmaeﬁ |E9 )4365' §ta|'kﬁ%}ycgrnﬂr|8ygrr d’r 0 rLas E)eentzy[idaxr)]/ rbqog/lhh 91Pe¥hoxybenzyloxycarbonyl

gr oups;
8,4- d'W%@?"&W@FW‘Eﬂ*%W’! 2- alfroffe@wcasmmoovl r@n@ﬁmﬁrab@nzy@wwwwgn@ms
[agudet etithia hiysl s ro&ﬂre%r&éenﬁlﬁderﬁl@{ BRIt s i, %Om&rlcy ksomers and

tauton%Flg%ﬂ*ﬁs gf&c%co%sﬁo%éhdsqi I? ﬁl II%GI S? ngrppc?ug{j%%n‘né n?ore thgn one type of

|somens§xb p’a‘f‘@) ptepeitang [os mogﬁ thereofh ublgd ticlneedrayé séitl ptidition or base salts wherein
met hyl di i sopropyl silyl, methyldi-t-butylsilyl and
triisopropylsilyl groups; and silyl groups substituted
by one or nore aryl and al kyl groups such as the
di phenyl net hyl silyl, di phenyl butylsilyl,
di phenyl i sopropyl silyl and phenyl dii sopropyl silyl
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but oxynet hyl and t-but oxynet hyl groups; al koxyl ated
al koxynet hyl groups such as the 2- nethoxyet hoxynet hyl
w@emap3448hd hal o( al koxy) met hyl groups such as PE¢EIB2006/001624

2,2,2-trichl oroet hoxynet hyl19and

bi s(2-chl or oet hoxy) met hyl groups; (7) substituted

et hyl groups, for exanple: al koxylated ethyl groups
the ceyn¢stiomis optirallylactiveh tox wetnipyd, Delantiatd o Li-igoip, oprasemigtidrekample, DL-tartrate or
DL- a.g,rnqmps and hal ogenat ed et hyl gr oups such as the

? gf trichl oroeth gr oup; aral kyl groups, for

& F?EF FOMEISINRY R 350 ét l?%§9”"19[]fi°é'€|' tpghnigHesell knewr toathgse skilled in the

art, foy iexamrde, sbromatagraptyeanh ématiphal c@stﬁﬂiﬁﬂbrhyl met hyI

@o%ﬁ%ngb’ e@ﬁr‘i &r;l)é% s fofll t@%%éﬂ@gnﬁy I tIP | meF(ﬁ ?uage lgr'ner%_ include chiral

Symhﬁ?'%/?m @FB‘Eﬁ?? Py P‘trﬁlf"@eu%‘if of fQ‘s‘ﬁ*Ptlonth) the raeywtd fouthe dacemate of a salt
or devayite) gsing) s exantss, ehltanlﬁgmﬁremFeﬂquiﬁ cﬁt’aﬁla@ljﬁébhﬂﬂﬁﬂ@ﬁ i's

h‘%}ﬁ tl\/él)lr'ttﬁedragé/méwg r%rr t ue;r)]rtecuré/or rﬁaya%e Ee%t‘éet? wtth a suitable optically active

en or cyano UbSE
compgurﬁie ﬁ?’fm g0 alcghol oath e pesetwetsethe gyémpound of formula (1) contains an acidic

or bé&;o4nﬁret)fldﬁetahb(|$¥e%)é| suc‘ﬂl amémxym%yl1’-phen){lethylamme The resulting

dlastejeotﬁ?eg'lpgrﬁénzsrf%l dl ;Fﬁ %¥%Ez %//T\étog{ap%( ggnal %msdalhzatlon and one or

both Q{_t mersgqogw@d taathk em;elsgoqdmgrpb@my\bnt@mt(gsbymhs well known to
a skillagpdrk. vi nyl oxycar bonyl ; ar yl oxycar bonyl groups such

henox ro .and_ar on carbonyl groups in
@ﬁwa‘? hcomgh’rgﬁ P yll'u:T‘1 d Spnb ﬁﬁglf al ¢ Rj?‘é’EFO)E/?y ﬂ%’_er%)ffpznay be obtained in
enantigmedsally- mrlcmct ioo‘n gisiog phromsitegapys tipinaily HBIXY, canr 410 B3dmmetric resin with a
mobnlé‘pﬁ'@iehéﬁh}éi@ﬁiﬁzyfl Y @r@éepwltyplcally heptane or hexane, containing from 0 to 50%

benz | oxycar bo
'S°pr°£é‘?1°"q}(%‘ﬁ‘5§h§9/¥ c%’/wﬁlfm@n%%ﬁ %i 9 B IR PINGx Yeiadlly Srkgh diethylamine.
Concejitraligyof therbbiedEdrdsiteleniche eibdsicape of the present
St@ﬁé@ﬁ&r’n% c%ﬁ@orﬁ'érlede§ Fn% S@é S ggﬁ%nfothgll tg(ihln% n(S)wr? [}those skilled

t UtOﬂE for oun
in the Clsl,?a’l nﬁ.ﬁangogsgml Q@aﬁ;ﬁr@ntpﬁwasoﬂeE y@@l @¢Yiley, New York,

1994)1 soneri sm and m xtures of one or nore thereof. Also

C&ﬁéddF’(fsdof%eQn\%% o Caﬁeﬁ'f&:})hglrmagé\?galigé %%%}9@%@%% ega?tsgfystalhne or

unterion IS op
amorpgupuiprpw ne heé‘ Imqyge @ma@ed ff@'rexggaQﬁIﬁS@ollquuqsapqwc@tseordﬂms by methods

such 48l previpgtatiinnerystaliizafidr, f6eze idBMFE6SspPRIINIRY, SERApSHhiRE d%g Microwave or
radio %{]g’%%w@%y%%%fg“ﬁéngmaf known to those skill in

ography and fractional

A1 §BLLarita0oniet ragy, be@@ﬂf\v@rﬁomwaﬁ witls @it Dlessmaeatogtchlly active compound, or
with tyor epabiat d>tl®sm/ph5m{aablbg)<§hllfbéctlv8Q':be&Jrh@& F%ﬁ%ﬂ]ﬁﬂlyolﬂﬁﬁ@treatment of pain. For

S rom optic
examﬁl@ (‘aln L&ﬂ_‘l CJM g]]}'Stoéthﬁcggg a com%ouga f ﬁ)émﬁ% élg r%gé)herg}acgtﬁlgally acceptable
salt or rsah’%tﬁﬁteée%fas defingrabeye, may be admivietpred sinmuianeoosly, erauepliadly or separately
in comblmiatichl with Iogdﬂorp"h&§ agdrds ée‘lé&téﬁ@‘roﬁ\hr omat ogr ap hy (HPLC).

native the racemate racem c precursor)

¢ aFﬁe ¢ el L%%JC weth OreRINS: aBEFr%'” EWVB'QWPK}O”&CHXWEWP*‘O”G levorphanol,
C‘ﬂ@b[ﬂhdﬂ Methaderanpemrsridian fahtemt odogaing, ,cotl¢ing, hthyaias®ieine, oxycodone,

V\Ihﬁfr&:oﬂcfh% GREFRAHAEN LT neﬁrﬁéfgﬂg anaﬁdryghlr‘r-\eoma%xgﬁe It?e%)rge %u renorphlne,
ot nqb Hsi‘i{? an acil d base suth as tartaric aci
og’“ipgﬂ’é’h{) Ry F&ﬁ?%zoef‘i‘?e resul ting diastereoneric
. e Xtansteroivialy abénflampaton) @elighyNSAND )P nead. %biﬁﬁhkilcléféﬂé@rdlﬂusmal etodolac,
ffeﬂsﬁférpnf@lhop%fé(nstf%unlsélatﬂl.nggro?@ d @un?of%{, rrécgoBEH\apH g %ﬁﬁr%fen ketorolac,

di ast er eol soners conver
eRaFIPTERARIE ( 89idhyneienamic vedid knetsieamo nebeiketbhed nprpsoN. nimesulide,

Chitrofautbiprefemo uBalszine,  &xaprokinY @RéryBltakMad piblidad, sulfasalazine, sulindac,

PRt S OS50 e er eof) may be obtained in
enant | oner| -enri ched form usi ng chronmat ography,

. t § flagiibreie pp@(f_ye vy camcs spitale Bipriolarbites; | butabiatbhal A builiial, Enephobarbital,
phase consisting of a hydrocarbon, typically heptane
or hexane, containing fromO to 50% i sopropanol ,
typically from2 to 20% and fromO to 5% of an
al kyl am ne, typically 0.1% diethyl am ne. Concentration
of the el uate affords the enrlched mxture

~ e . o .
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in the art - see, for exanple, "Stereochem stry of
Organi ¢ Conpounds” by E L Eliel (WIley, New York
wa2®dji344€npounds of the invention intended foPCT/IB2006/001624
pharmaceuti cal use may be agm nistered as crystalline
or anor phous products. They may be obtai ned, for
exanpl e, as solid plugs, powders, or filns by nethods
sundsthasitan eeihphdxadlj @entoleryisal, apHenataititn sedobe®R, EHIBULNG theamylal or
. drying, or evaporative drying. M crowave or
equenc drying may be used for this purpose.
Ana @Rﬂ@d@zﬁpwgo Vi aespdijive \golitnul 4.9 efderiinzepoXidg, tdiorazepate, diazepam,
arrmtdis;sanpwzamlo&gieg%lwm% amrwmnd or with two

re ot har nacolo ica actlve conmpounds,

ot PGP IR RV FRERE I (0. SUAHTTY RGPSy AfTATEne, cyomethazine,

CRihbrigoetiseguns @ chlopgditingsul arly a conpound of fornul a ‘
I C e I

t( e)e ?eéjgliveﬁum% QI[Reqn@gﬁ d'gbrg{e)iré{baﬂw%% @%ﬁgéﬁloﬁg {dlaﬁora&l.e%g}oﬂe
sﬁnﬁk?'aﬁﬁlbé”wp‘? refpxanie ftg- a‘quiprﬁ'r aadparagple| ghlarapxazone,  cyclobenzaprine,
cthdbaﬂjamaldmotdme@g@n@r nore agents selected from an
opi eS| e. g. rphi ne, heroin . ,
R R HE® aagrfis? e ROy BB A AT sy as iapyprinan) or fs
nmetétalbbiee, despoaphadi ne((+)fBeytmryN-metytairptéan; oddietamjne,  memantine,
di I QARAR ('ﬂ.f?nlne°5|¥QQ&%@&\onQMQﬁ)@)@gﬁé}%me@eﬁ%w&)%,aeﬂ%plne EN-3231

ne nal oxone trexone
D MPEHORER: Aot eRBRIo A BRI ite o6 SBMRMmEnSMAR) topramate,
a rrecanmemanr@anlzmm inciodih@amisB2E gmtabomgt € MSAtebBprodik traxoprodil or (-)-(R)-6

aS{QJ[‘{ ésmuor@bﬁén | @'ﬂ?d}oxydl' Eé#ﬁl'n fotxzé:!}%]l g%dw&?@té%-ﬁ Huinolinone;

enopro en,
i rftfo ﬁ"@f‘?f%‘i':’?'i‘?’g'%eﬁép rd@r@ﬁsm kantw@ﬁ'ac clopigise, oﬂmﬁﬁr@, dexmetatomidine,

aoncdiahrmefoe A-aMirD-6EG tithethoB)-BisHB@&RANcARIHARIJONER, 3, M B)RIsoquinol-2-yl)-
éq% ghjﬁ%umg&ﬁgoflurblprofen ol sal azi ne, oxaprozin,
% t dzone

berX|can1 sul f asal azi ne, suli ndac,
t ¢ tﬁ@/@iwnmepmn@}ﬁuerqaéesmr@mlbambuptamrm amiiptiting qrenortr@tsgne

arﬂh%ﬁ&hhﬁﬂaﬂt @Er&pﬁﬂb&ﬁ{e Ia%frlﬁﬁé‘rt@dnﬁﬁ‘rluate QubpRiateal

hob it nmet har bi t
BRI E) Bt NEZ DK BN amegerBluea (o 97135
t FIMWJoaimecmyl bdnizppEnt @1 1-tetrahyberaethasepineehypastiyngHa
Setﬂﬁ]‘dfa&?cm% 4l @H 7] ﬁapgﬂh (hll]eoé G4 G RPOXI R a5H O aﬁg@ﬁﬁ §sr2]2 [(1R)-1-[3,5-

|aze F oraze pam oxaze nh

orPis(tft L@M%M pheﬁH emxsa%%@mpg?nyvrévn%@oﬂﬂ i & d'hvdro -3H-1,2,4-

adtidzorg-ore. g. (MK-péegnhy dsragiiante, [Rviepitadiy n&iapl’[a_nt ~or  3-[[2-methoxy-5-
r izine;, a

D AR AT SO BRI b e il RS

et MAkFa 1o prtaganisy |ee€h‘l>>@taléi!’rw11 éqita@dne Proravegk%lt@p%wm rphigtdeg darifenacin,

I ebRXRRh, teivBrinddaa lippdiBiumear i soprodol , chl or zoxazone,

CHELOPEIZANL D =L DOSR DR o 0L PR ENACh L, ko, aorcont
Gwym@ahy@roxy N—nethylnnrphlnan) or its netabollte

d %’goﬁlc’cérpc{?ﬁﬁe&& Tr) pa%lcbl)é%a‘?é%\éfawibmt hyl nor phi n an)

ket am ne, nenanti ne grro oqui nol i ne qU|n|ne

cids NgurplPtiss o BTt eRPrgal 2 chipTpmMadEns ebaieRsEsSH PerPhespgine, thioridazine,
bunbsplhdmelne Ebd13cp3 fazin b flpdhe Rexe )cloz@alrf-éQl”ﬂldnﬁﬁimeomspendone Ziprasidone,

%ggﬂ‘égﬂg osgrtﬂgolcyo %R&ﬁrggoleangonegf) D)n%rPsF ra Aogoen%one perospirone,

er dnme
NF@@Pﬁﬁﬁ a?@éﬁmngt b'fe@ft@oxﬂ%m@dﬂqrasmtorlax@plsld@r!dle balaperidone, palindore,

('e h\,(aﬁge'nﬁ osanetant rlmonabant meclmertant erax10n® or sanzotan
{2 oro hydr.ox er|d|n 1 hydr
PH regep or&p%(%g éfsﬂ-ﬁr ta r%ppt (e.g. capsa epme)
a beta-adrenergic such as propranolol;
a local anaesthetic such as mexiletine;

a corticosteroid such as dexamethasone;
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an al pha-adrenergic, e.g. doxazosin, tansul osin,
cl oni di ne, guanfaci ne, dexnetatom dine, nodafinil, or

W@ 2@ 84386, 7- di met hoxy- 2- ( 5- met hane- sul f onam dPET/IB20®/001624

-t etrahydroi soqui nol - 2-yl ) 215- (2- pyri dyl ) qui nazoli ne;

a tricyclic antidepressant, e.g. desipranm ne,

impramine, amtriptyline or nortriptyline; an

arg i5gtinvedeptan tagorést gor mdoaxmampmga&/ haﬂmnﬁll,ggagwsst such as eletriptan,
t t I nin

B B A ot ™ N 2 o Nk 1

arft a%dfﬂ-est rege@or (atptagp)si 7-gugh 5-as  R(+)-alpha-(2,3-dimethoxy-phenyl)-1-[2-(4-
b|fm(mopma‘nwumylpuqi&ewlb.ebmrzahbl] M@Laodeoe 1

A B o B sl AR b ) 3 i o pvrising o

( mmngmme @JB 26408, B%p- 2~age(umnﬂ)weﬂhoxy[ Z-cBleropyridine (ABT-594) or nicotine;
bits4rhddol@; uor onet hyl ) phenyl ] et hoxy- 3- (4-f | uor ophenyl ) -4

r phol i nyI -methyl ]-1, 2-di hydro-3H1 , 2, 4-
tA Eg%Y InfibEpie S%Crbl@ss efh%ﬁe(ﬁmeﬂw -piperAgnpi-sidptonylphenyl)-1-methyl-3-n-
d apaptyleé- dledch?IB-beam&i[ha-)d}pylﬁmdm 7-one stenaﬂIE 6R 12aR)-2,3,6,7,12,12a-

t |
( H'ei({hg%’g g%g&w"g)@/ l%ﬁ&béhcldm goWrag{%L 21 g ﬁ@gﬁ{agﬁ |W%Ie 1,4-
éjl'ot”ér Ba?Heor raily &12- ﬁ*éoxw&(dmmybmamre*r Videsulphonyl)-phenyl}-5-methyl-7-
da:rdpfyleiih-amldﬁzzo[s ol Ell]ﬁu@tlﬁm oh& "(bé’r&édaﬂl? @-(Bjadeﬂlr AbKORLIMRidinyl)-3-ethyl-

5 SRS M B bl ST, s onmors
etpb;irl*q"b’b?@reﬁly -&f1- 'FQRWFWB%@;GU@HVI) -236-dibyre-T fdpyrarvd[4@ slpgrimidin-7-one, 5-[2-

p@fﬁobéyffl %th%@&zﬁﬁﬁﬂﬂlphonyﬁ)pﬂ%ﬂ@hﬁpéthﬁ 25\[5_’I Fn'%th%ﬁyeth 1]-2,6-dihydro-7H-

I orpronazi ne, hal op I'ne,
BT BT  Rraz e, 171 { PUGEOPER REORBerEy)aTifol 2 (25) >
f | fnyﬁmmwﬁeyrm@dl0i-athr(eyrlrrodinaa z/mmthy&pynmioﬂneeiraadfmamde 3-(1-methyl-7-
ZioRs- @%Pdé@f@e? dlﬂ)él?(ﬂ HB Bl S5H] b*rﬂq@rlw ) REbR - méffluzlgy{nr%gdﬁne 2-yl)ethyl]-4-

Oneg razol e anser| n, operi1 done, pero

r &P ﬁ??'&gnes%c%”éﬁf bi f eprunox, asenapi ne,

| @n al@h@}&del_ta I@amdsmublp)as ghb,apé]ﬂh Wabﬂﬂf@meﬂﬁbéﬂéﬁ@ﬂlﬁ 10,,301,50)(3-amino-
e R ekt Al I'bgsrb O]I‘Pe?ﬁggzg aC| ng&% m?r%ln%e ane{hyl -heptanoic  acid,

M r axi on rece

AT BN Mo PN g a5iiyS 50 BT RE Sty e@a@lc acid, (28,48)-4-(3-
capisraamnomc)ronnea bet a- agrsrsugBeuSR2ASAIRGPT anol ol (1R 5R,6S)-6-

An‘ﬂﬁcﬁ%eﬂi@gﬁﬁ%@ @ﬁep?%%@ac%ﬁc rTEXI leti g?aa@ WQﬁQGV‘g’ cgﬁ?l‘@f(ylmethyl) -4H-

corti cost aSone

afjonflexadigzol érﬂnagon%wHﬁatrqulcﬁﬂlraethxl -qyciBhagp-nBthymine,  (3S,4S)-(1-
agmmoswtathaMdumsthﬂlc%wpeawacensur@tdr }_&1@5}3 dleﬂﬁ.ﬁ&rﬁétﬁ&h &hethyl-octanoic
Zgégﬂ t {:13 i Sug{]no;ésr%at% Flaan%ic aC|05 g ’ﬂq{? amfg\o% -methyl-octanoic  acid,

ant a
R(3R 4P psanino-8.5uimasibsajanslseanid Jndl (BR2R(ER)-3-amino-4,5-dimethyl-octanoic
fbu@rophenylethyl)]-4-piperidinenethanol (MDL-1
00907 ?€ cholinergic (nicotinic) anal gesic, such as
n

i E570RPEY e (TC 1734),

( Eptabbiropicyiutandatd Ssbype il decaytb) MBzlufn beagchist;am ne

(%ﬁé&é@@)re@mk& inhibitor uch S Eertrﬁqn(e)r S%rﬁf?'i”& lﬁgtale%@-l-d%@a’@ylsertralme

opuomat@st pqq@ioxetrpp é%@d@me p)esmetgyl PrRpolitel floxamine, pacdxetire, citalopram,
Seifapairhoxtgbditd ébsﬁ‘iémblydalobrem REsRBbAW, dSHhRRIAANE) iBh&RYhe, ifoxetine,

]%ﬂ“a‘wfﬂ%"” @ﬂ{mge z!z oﬂxotfn& NETREPIRNPI FRGIRINg apghigazodone;

(8 P‘Prﬁ@ﬁ'ﬁ"m WOVGPBFPWZ%QR%PZQKE,lr@]bﬁor].@,cﬁaahemamy\d,r Iofepramine, mlrtazeplne,
20)(5&%“%'9 61423Iaﬁ11n@3t 2&11&(@% O%IQ&%HQ/ | )Blﬂ%c%ﬁgﬁ no&t%rop{llon metabolite
tla]& (10 gtfupﬂa ion, nom elngmg aﬁd vu’loxazme (Vlvalan®) espemally a selective noradrenaline
2repitalest inkibxitpr Sich 4s ebbxdtingiirpartanians]s)yéboketdg] phonyl ) - phe

ny lilla'l §ér%ﬁih¥hr’agr'enaline reuptake inhibitor, such as venlafaxine, venlafaxine metabolite O-



10

15

20

25

30

35

40

propyl -3Himdazo[5,1 -f][1 ,2,4]triazin-4-one
(vardenaf il),

WG2(06A 3383 yl| - 2- but oxy- 3- pyri di nyl ) - 3-et hyl - PCT/IB2006/001624
2-(1-ethyl -3-azetidinyl)-228-di hydro- 7W pyr azol o[ 4, 3-d
] pyri mdin-7-one, 5-(5-acetyl-2-propoxy- 3-
pyridinyl)-3-ethyl-2-(1-isopropyl -3-azetidinyl)-2,6-di
hydgsoetnyvamafaxinel o[clqamB)ra}‘thqay gormnidiaming- orrretabSlHé 2-desmethylclomipramine,

et uRx¥me; rﬁtﬂwa@ﬁrﬁﬁlaﬁ’d lﬁﬁﬂr%lh@ 1- yI sul phonyl) pyri di n- 3-yl ]
-3-et 2-nmeth ox eth 6- di hydr o- 7Hpyr azol of

h ZHA{I !)
o 4,2 B?%qu "igi Qxide. §yﬁ ase YN S) |nh|b|tor such as S-[2-[(1- lmmoethyl)amlno]ethyl] L-
4-Hoprdeystdirer 0- 4- nesﬂ@Kyhﬂmwyb-amnﬁ}é}hyl?-d El(d?o% L?eistelne, [2-[(1-

(h%ﬂ%&ﬁg{@ﬁh@}%@%%ﬂ@ﬁ ygtelney'ﬂ(s % Al

1) pyri [Y lmlnoe%yl )amino]-5-

oXBPBIYUE opyddits, 7- &l armineys- azoIhKQBCEWIXYS1 (@]ﬂmwiymbduylﬂth@ -5-chloro-3-
- WyididechBodittiteiTe yHFEE) B mhigh- Ilhyzj‘rd&ly% 5db lébutyl]thlo] -4-chlorobenzonitrile,

d
DR P SRR kR S ome pﬂgﬁvﬂ& A
12 ER, Qﬁ)ﬁ @naﬁﬂﬁwdrgxmws.thlazolyl) butylJthio]-6-(trifluoromethyl)-3 pyrldmecarbomtrlle,
blzc[}(m 06)3-2. ihehh d?*o)?;fll ) -1305%5 ’rh%zé\(}ljbgtyl]thlo -5-chlofobenzonitrle,  N-(4-[2-(3-

% ?E}nzﬁlag}ﬂo)%‘gﬂn@’hﬁéﬂ mp p’%/ %X@mggg,lcp? guanldmoethyldlsulflde

d (@Saswlcf&llmﬂemeﬁmmmwhmioamyzm acid, (2S,4S)-4-(3-

. ?%‘SBQOS 4% pé'LfB Iygg éEPz? antaglomst sucfw( is [é{& [%g)et@ll -4,6-dimethyl-1H-
( iR HWFBHCSQ ehw@tfﬂl}@pln@mart@nxﬂrq melbylbenzensidiongnigg or 4-[(19)-
- Ar([Brohreiolzy(B-flaytepreheny)pyiti-BYlichrodhiiamind)ethyllbenzoic acid;

az
© oY BRI B8R ety 9 CyerheRt YR R Agoman )
cy@c&;eqtgyec@fpoxyhc acid (CP-105696), 5-[2-(2-Carboxyethyl)-3-[6-(4-methoxyphenyl)-5E-
amibmmmhbno&y]“va@hﬂ&ﬁch NC§2¥(§7EJ7 BatH Jg7acet | C aci d,

am n - et hy -octanoi c aci d
. ( §‘553E§Xy%en8?ﬁ ormé;tlﬂwas rﬁgﬁlg%l %[ %glllqﬂo -5-[4- met‘hoxy 3,4,5,6-tetrahydro-2H-
( BBAGRYYY )@hmwmeﬁylhbtnh’ylbll Batreivoe C a((ZD(:‘2138 or 2,3,5-trimethyl-6-(3-

(ggdgﬁ.eﬁ@qa b’gmggginélhegcgleg&{ yhyl - hept anoi ¢ aci d and

am no-4 i methyl -octanoic acid; a
. cér‘?‘ﬁ%iWPﬁB?rlﬂ‘e' bigekeraish pofsiogaing; ut amate subtype 1
r atsaﬁilaxnte(gaﬁtuﬂcb, aflbidRgbst; a serotonin reuptake
ths@mrﬂhéa%@%aw Do el bRl IRt e et abolite
rmﬂfﬁéttcah@rrwe@mrm Slnféblakj@“l the @¥livery|ofi ¢omeavinde f the present invention

and mpRbaxxet ﬁhQIEpreﬁarhtﬂﬂnQﬂf @Jmea&lkltaﬁgbé?é}ﬁ @dﬁhgé?‘et el lfnlttﬁ‘e art.. Such compositions
en uram ne,

and m?t‘ﬂ%g%,ht)% beepﬂ:r%)@)et r%{ i tgﬂg &prlg,pp rAen’r|nqt(&(sePP]aﬁrgaceu'ucal Sciences’,
19th EdifiprpiMeck H@bllsmwmmé%@erl cl ami ne and trazodone; a

ORALIA@IVHMB$RA‘I’|ON€ (nor epi nephri ne) reupt ake inhibitor,
uc i ne

i )%acorm go’(ﬁ? é’E’STtE’H-: r(ﬂ)%yeg E@sﬁelr {)rtaapMZ gﬁgle@qmmstranon may involve
swallowlg@,rsgphat(tjw compurtgimnitetnmthﬁwaﬂtmmmstlml ryd, rcnf)bybmpdsmnblimgnal administration
may bél Qrﬁblfn@ﬁ S Wﬁlcﬁ‘ﬂﬂ c&'nb&?ﬁééht@% tl(e\'gl&ﬁjl s?rgé]rﬁ h}ectlfﬁcﬁﬁ Fr{1 E?Mu}ﬁ a

F?QEB@%(SP? ﬁlétaglfaﬁ r%[gltaqc{ﬂ%el%{;agéjrsltn%)]der gﬁlg)g@'muﬁ\g@ns SAichy @grtablets capsules
containiggr pprtisniates riquids] oepralderselozeayed @kldinghi bi t or, such as

liquid-ME&d)! éﬁe@?é' Hiﬁltl ¥r§f‘h£ufoﬁ?éhlgﬁ?tg?tq%goE&I{:Iesolutl?n rTEJosome fllms (including muco-

dh %esmet | venl af axi
adhesil t‘ﬁ’l’:i'ﬁf"l @yﬂ%@rﬁé‘tjﬂ?f'%l orfg3ans- ne, dul oxeti ne,

Linuidriaciytatians iacicdel msﬂéraﬁhﬂ%olutlc&@ byagHaCdn | eixiRl BhLAHCTomfdI&Bns may be
employ%ﬁ{&gtﬁ ?ln(éoﬁ‘lgﬁ%ar{j]@ sgfeg gncfl t&? ggly]corﬂ%rgﬁgc%%r{eélf?{ example, water, ethanol,
polyeﬂ‘gle[@g q_ propylene eg col, methylcellulose or a suitable oil, and one or more emulsifying
agentssnfmgﬂfu(ﬁbwlrb BhtB.0 ] Lefulitybinmubtifnsdin@X Bad-b& Yrab&bMBy the reconstitution of a

i m noet hyl ) am no] et hyl ] - 2- et hyl - L- cyst ei ne,

(2S, 5Z) - 2-am no- 2- net hyl -7-[ (1-i mi noet hyl ) am no] - 5-

hept enoi c acid, 2-[[(1R 3S)-3-ani no-4-

hydroxy- 1- (5-t hi azol yl') - butyl ] t hi o] - 5- chl or o- 3-
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(28,4R)-2-an1no-4-[[2-ch|oro 5-(trifluoronethyl)phenyl
]thio]-5-thiazol ebutanol, 2-[[(1

wWORBEN34d8an no- 4- hydroxy-1 -(5-thia zonI) PCT/IB2006/001624
butyl]thio]-6-(trif |uoronm&3hyl)- _
pyridi necarbonitrile, 2-[[(1R 3S)- 3 ani no- 4- hydr oxy-

(5-thiazol yl)butyl]thio]-5-chlorobenzonitrile,
solid, &@ [eﬁarppée (frgm a sachet,

Chd ammoenmiz\ok tgiinventieh figl bied B@Néehﬁri"ﬂa@t&i‘k%l@ing’- 14RBI0R%EEIY dosage

ey S URBAINROE M 5l e i o L
é{aglandln E2 subtype 4 (EP4) antagonist such as
Eér 4t dodafe (o?m& lbydruithg Gn dbdERhBYituy My M8880From 1 wtos to 80 wi% of the

dosage; f?’f”pﬁ“gﬁaﬂﬁ' F‘hﬁ}‘ir? AR ) S0 st Ky dpsape fstnplag g dn s nigp tablets
generq nap@;@m @rdismiqg(emt S)Examples of disintegrants include sodium starch glycolate sodium

carboﬂwﬁegl{yﬁceﬂlhééér &icRmrh Eéﬂ%x?rﬁ&ﬁﬁ %Wlf])@é/ Fo%aﬂm%!e cﬁ”np %no\é%?v? one,

triene
polwl}%yEPS/f{glthXe meﬁwlzcehuﬁose mtcrocrystalllne ceIIquse lower alky! substltuted hydroxypropyl

cellulope,(sBard)i, plegelstinisdd ytarrk hy sodilinhaiginax y -Gaheran@ite Gisktehrant will comprise
from ﬁM@J t@@@ m%%&%ggﬁ&i’u 'SQNt‘Q% 5 \&tgpof%hocsog%ﬁe)fbr  5Ehexenyl

0
? %(ix ﬁ@ﬁ : |t%F“R9”§ehet§'Ve M'%Bayabéﬁ% fonp@tmnl%m@ole binders
includg W@*d’amstai{ly@emla]s& pelltinhsugars, peiiens gifdol, asti@Nand synthetlc gums,

polwlrg/l;{yi(rgildf)rlnelé ﬁ%}@(elém[sé% QKFI]ICH CR§/§fro rqpﬁfgllu oestﬁ %pcge(ygrO(wpg/}l/@%tFylcellulose

Tablet8 Irr}gi g gontain ﬂs@felﬂwsu@l quactwﬁmggqhm@gtﬁﬁp}ayﬁned monohydrate, anhydrous
and th;a4ket),e1mnp]|)dymmadeé(@éeﬁﬁﬁl‘b)se soit& Qﬂlbl‘éﬂﬂyﬁmmfférb%hul&'eo&é@@r{ and dibasic

ine; a 5-HT3 antagonist, such as
Camu@%ﬁgﬁﬁéﬁpﬁﬂﬂggnd t he pharmaceutically acceptable salts

TaRIEISs HRY, 2R SPignakveesmpriem avrfase eagtivecadenisoapb st scoiiug @ngl sulfate and
polysoghaiet @hbed §lidants El&:hﬁa@slh&cﬁlrd(ox?fe 20 FEROU RN ?Feg%ﬂ%uﬁéc,ees&me agents may

' t el re arat i .
Comprlsgwgﬁl dyé)@pﬁ%%e h P{H ab%g aE?(P'I"{ PRIF MR CPRBrisg oM &g ue to 1 wid of the
tablet. ‘conposi tions and nethods for the|r preparati on nmay be

Tablzdalsd @enceiangahiin lubricahts BLRY LS r}ne?gn%’&% rg?éé‘?alfé ' ga"lachum stearate, zinc
steara{%gggc{\ﬁr? 852@1%5’%{ I%d I\éﬁ%fdg\éa 102 énpql,:lgglﬁ%@ﬁ Ir:?gegrattﬁ Wit éodlum lauryl sulphate.

Lubrlc:ftr}tﬁ,@qﬁlﬁraﬂj\fpoﬁwsﬁéma@% Wi toeliOad%oprafetaply framal.5 wi% to 3 wit% of the tablet.

G pabSblé Righc@RnigBNCIdda Vi VE; dmlcloBWaﬂtg ﬂa%gurtng aafgerﬁt@ %reﬁervatlves and
i tr&%ﬂﬂ nd enters the gastrointestinal tract, u
aste- g%?lngual adm ni stration may be enployed by whi ch
ﬁxwplgwﬁqﬁﬁm@n@m @ to abhé 8D%aivah, Sbmesdnutdionetib wbdut @nwtoB ®inder, from
about GSTWM 0.ab&@ %BW%@HFIL@H’:SH&H bb&pb Gk, & anBliBo ’Esﬂh%%?t b&) Hom about 0.25
o ne qg li.d formul ati ons such as tablets a
“"Atoa At Em % ticulates, liquids, or powders, Iozenges

T@blﬁtdqlqmdqs ngy bé gemptedsed Umd:)ly orddyesyer torfornt ﬂabletan drablet blends or portions of
blends W%t&ﬂétﬁ/bl? Bh Al Sdry- of! ﬁlt érgﬁdI%#edS ereH Brgé‘aled &2 trura%g bsfﬁr& tabletting.

i ncl udi ng, nucoa lve
The fine farm“&? 1P PR PAPRTISR SN P f&ﬁﬁedﬁw&@raﬁglnﬁv|b@r¢§ate¢met wngeated; it may even be

encapsglatgdensi ons, sol utions, syrups and elixirs. Such

Th® fdﬁHLlé‘ﬁo'nQﬁ‘?alea %?sct?sgg(]i W@’qarﬁ\aceutlc%%gs%qgr rqsﬁgg Tag[ﬂs Vol. 17, by H.

es an pI ca
LieberBy A ot achirea ercat Hae N-YpoLy.ot I8 Cafe6p1o-X.
Splidofoyrh@atiens for cadl, adﬂf&rﬁlﬁbéh@rﬁ eyl RSB mMted 15 Hé tlrﬁll%ﬁatg' dndior modified

controll@@(#elgéég oMo&Péélefegéggn% ﬁap}ﬂgﬂ% ﬁ&é d‘gl anyg/ o%y%%ié’de,dpw controlled-,

ta@emﬁﬁ@jW@¥@ﬂ§@¢ﬁUﬁF%n of asolid, for exanple, froma

Seimblaetodifiéh %I@@@W@Q&n@for?%epuwa¥@smf 'tmn\réﬁyonairé gesk&ﬁbed in US Patent
ast I SI nt egratl ng

No. 6,1 %r%rgr% : gbﬁg S of othﬁ oglgtahlggfglfe?s&etacqnﬁlogﬁﬁép({h @Jr‘ﬁh @ﬁergy] dlSpeI‘SIOFIS and
Therapeutlc Patents, 1 1 (6), 981-986 by Liang and
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Chen (2001). For tablet dosage forns, depending on
dose, the drug may nake up froml1l wt%to 80 wt % of the
woelowaga48drm nore typically from5 w%to 60 RMEBABN06/001624

the dosage form In additiad to the drug, tablets

generally contain a disintegrant. Exanples of

di sintegrants include sodium starch glycol ate, sodium
osmotiganssepted taKirles ateltel bo dend malesing et daﬂtanmmtdayi'echnology On-line, 25(2),
1-14 @6b1) U|'I¢1§Q1se 6TRSAY G ooa%ﬁ‘ew?é?c%hwbd Fefe%@@‘ébé’c‘?ﬂé‘d in WO 00/35298.

ne, methyl cellul ose,
PAR Sif |l ul ose, |ower alkyl-substituted

higed P@Xm@nd}qoyﬂ the éhveationseay sis@ibe admirisegred airdchly ﬁﬁdtrﬁzt I@kSo@hstream into
muscRNEr HRARN rﬂt&heg'd?@atne Sm @e%eeAsyfor F!\}?ntgﬂa Ilac%ﬁ rﬁl nmug/e .intravenous,

rom

mtraag%flggol 'R?&ea%rﬁ?neﬁhe "ﬂ@@ﬁ@aé f'B"f&WPmBFLH?der igtrayyr @hrgbnerﬂraﬁtwa! intracranial,
intramus@dkrtaod suhsatabecoatBtthhledgyitas fdr ip&snibail @Inﬁlﬁimaﬂibn include needle (including

mncroﬂé?aﬁ@inj%Et'o%nneeﬁé'fFeQmle%topé é’h%%f&s@nqgc{mude m crocrystal line

| ose, sugar Y Ehe gl ycol,
ﬁ%{Fﬁ‘}?ré\ forgpfat '§'9ﬁrﬂfﬁ éPiCé"y@aH@us |§@th$ kb yney obritalo mesipients such as salts,
carbojyuete aaidiboffaag agérag @fl’eferBMﬂrt@&)bplrd?Mln £Rld) LMJS& s%ﬂ'g applications, they

may d“eyr%%ﬁﬂgi}% mu éd é’s g erllcle'I n?ri%augglés %oﬁﬁﬁ%ﬁy%e B?vgjered a dried form to be

ont al n SucC
used ig GRRIYNCHRT Vil Wﬁaﬂ@@hele@ucrmmueo pwogendree etet.i ke) ,
TR peRation %Y barbfbral ﬂﬁ?ﬂléﬁ@ﬁ@une@“ GRS CondhRhY fBrOex’amp!Ie, by Ir){g)phlllsatlon

may rSQhOS pcéc%éé%@] hedn B ggg an Plarglawg}cagiegm%lﬁf Yv%ﬁ%’%yvg} to those skilled in the

conpri se surface active agents, such as sodium | auryl

dl sfoﬁibﬂity@ﬂ dorﬁﬁﬂuﬁ@&fh@ﬁrﬁllaﬁ@ usBfh ﬂh'p%ﬁﬁaﬁoéb’f%r&%eral solutlons may be

resent surface ac

mcreag'e cJ b¥s L uSIeOX ?Re?fci%ggte fP@Hﬂ]a(th'Q teﬁpggqea guq;\k a3 ke |f1(m§poratlon of solubility-
enhanplag) [aggnts aﬁ@frrglamj‘aﬁorslsﬁuyh oestE-repanjbetiomaOnidisinitn icomgrise a compound

of the M&ﬁn@ﬁ |ntpbﬁdér@@ioﬁﬁ in cEﬁjhhc,%MM 2SuitdRo %H?t!le é’ﬂcﬁ QQL’(@MQ pyrogen-free water.

'; icants su aI nesi um st ear at
SRR R A p—
controfigdx telpaes  dfiodified melsageniostigatioat éncluidé Riem@ati- Usnsta@igtly pulsed-, controlled-,

tragett%éﬂ |aﬁ<ﬁ‘§ﬁo@ran{ﬁ5&rr’e@§srét STl o % urlls %@yeri.h\%gtignr @55‘/ P fﬂ?m%t(g% as a solid,

referably tro
semi- ﬁog% Pétﬂnlxot{iq.‘cgliqwsZ%rﬁdﬁ%gtre%@é@pérﬂglgnteqj@qumowdlng modified release of the
active germpouosti dxamples afebdubamtsions ihantewinig@arg €RhS and PGLA microspheres.

TOPIGNLQSRANATRYeHNNd t ast e- maski ng agents. Exenpl ary
Tfk}?ﬁl et s%tgo)é?f ain up to about 80% drug, from about 10

d/}OlE’]BOLg]B% aft the @thl%l Biew a@p be ]e[d@msmtpplgally\gm/me skinlvocosa, that is,
dermafsomir8hsdenraiynt Tyfidad mrablém:tns JoMih HuBpcabaidt indliheWy e, hydr;els lotions,

solutloﬁé %‘ré&h@g&ﬁtﬂ\temga&\gn bg{ BJ\R}SQEOHFes%n 5fo\évrtng i3s a?lalpragéeﬁ \afsrs implants,

bri cant Apressed
SpO”Qﬁyf'tNEﬁ  pandages angd misreepyidens. p@ps mpénlg@b@usepor'mp@aigamers include

alcohob valel, emietsal i Vigaiti betronadrh, Wity p&ﬁ)lé&@rﬁ -glycEiry pelyéﬂ{ylene glycol and propylene

d or_ex
glycol. Iﬁéh tragér?%g%ﬁs e naf' o?%orrnu OW Ry ™ oﬂ‘gﬁ?rgbg%rﬁé (§Q). 955-958 by
Finnin gag Morgar, €iciobant®9®ay be coat ed or uncoated; it may even
Coier € Arears W aioﬁﬂal B0infs0aH! e ivd brgyeteﬁecf@poratlon iontophoresis,

phono@" Fe%gs%%g%hopeﬁs aﬂgl {e'nor%(? eu(#{' gﬁﬁe@o -Ergg?ﬁ%%owﬂ?éjlegte“f Bﬂggt(eretc ) injection.,
FerpIatloN Yor, tomg@Oac(mmNtl@m B3R 7be6 YdAmBladé)l . toSed lirimediate and/or modified
controlfe@rrﬂléb@t | @A’bﬁlflé@rrelcgisélforﬁ@@tl&sswzlééé QHayl8Y gta%? -ng!élgedg,dcontrolled-,

iate a nodi fied controll'e

trageﬁ‘i‘\?@%??‘%‘?d ?i’drpé‘?géaé'%’@e rS(EFﬁﬂ ations include del ayed-,
INHALER/ANTRANAGAL ADMINISERATIONNt r ol | ed-, targeted and

TRE BEhIEIortRd BHBon can also be administered intranasally or by inhalation, typically in
the form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a
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Sui tabl e nodified rel ease fornul ations for the
pur poses of the invention are described in US Patent
WONR006634486, 864. Details of other suitable rel eBSEIB2006/001624
technol ogi es such as high epergy dispersions
andosnotic and coated particles are to be found in
Verma et al, Pharnaceutical Technol ogy On-1line, 25(2),
mixedlecipohat®d Pdicle, Theexamplepiixed @ith pRpsghulpitis sachaepiosphatidylcholine) from a

dry po&@\%&%ﬁag %ﬁ%ﬁ%@f&%ﬂ@%%@%ge@ 8 it ereQ C@%h ivray, atomiser (preferably

an atqiises HelndledtiRgyditdyeanties tadrAdneest tcmeeals%qr aehufiser,j with@r witkout the use of a

suitabl¥ g%&zllé‘ﬁ rs@afras 1 ’ﬂﬁ O-tdTaHGdr&athaPB of ’ﬂﬁ 1,288, 8-RéRARdlope é}@n For intranasal
stratli

use, 3 H R EROEP 1 Pl O A PF VBT Y iaay ovebamti

Th*ﬂ pregshéssd lcontingry pupmon spray; alomizer, ionneballigee tdntais, a solution or suspension of
the cd)rﬁéduﬂ@(&)ebinﬁle,m&eﬂﬁcfn%‘cfnﬂﬂ!;ﬁé fof @idn@d@%n@lr a@urb‘il;us ethanol, or a suitable

e devices for pare
o R i e S e T R R
and an pptienal euractant edihexs fsprbitan triglextd, olels agiddorianoligeiaotic acid.
PES LIRS dry%ﬁﬁgred'r @Lspfe%éﬂj LARIARS, FE BrdgYRbdud ik ¥m%ron|sed to a size

S SO ons ntaln eXClI |ents sSucC
S“'ta@g?&f@ e@é?yb%}ﬂ?a?fh@%a'&d%f%fmwcwgs aB?éW[”éy b ebiexpdity 4y appropriate
comnirotigy péthad, siichoaw pirdlget Millind) titid bedjet siimg, ﬂlppl‘cntlbal_tflumlnsocesmng to form
nanoﬂahﬁﬁésrﬁ%}‘n sﬁ@%gmédé'nkgtmnyors tra rgﬂéed as a sterile

non- aqueous sol ution or as d a dried formto be
GBS (TS PUMETPISNAR B9 o8 B MEh IAS'gs AV pasidaReforage in an nhler or
insufflatoe frialy e fpyutgentof dcoarina hewder ThiR op frepadhidoltnofothe invention, a suitable
powdé?q{a%tsﬁgkﬁ% IaIQ:Fogylo?ts ascgﬁts ﬁﬂng%lérfg%gﬁéel %Pé\’@%déu&ln %Q%’Ieug % mannitol, or
MagnesiED ABRIREhH e'H"eulé‘Ft?Fg? r@qyabm\hwrwar r*fhﬁ“é qui"ch [thet menphydigiespreferably the
latter. Welther kin@ile ekdpiéritOBudddedrl glutbst NBaled, sorbhi@, §mblUiictdst Ysucrose and
rehai@fe. compounds of fornula (1) used in t he preparation of
garenteral sol utions may be increased by the use of
pyiedlgspiatian fomiuiatipnior Bye it e Biemipge Ysingseledirobisiradpramics to produce a fine

mist thﬁWf&Im ®|!'17g f 20m@ silhd bérﬁrﬁﬂh@ﬂp’dha th@lﬁl%ﬂtp%r actuatlon and the actuation

vqumegnar{/u\lag/: ﬁgn 1(5))#%“ S plcalr]%r%uéaﬁlﬁa may cioHJém? %gﬂrppo&qd oﬁ formula (1),
prOpylsaﬁ/\ﬂIEQOéd;tqnt?rwatern ethang! @nd sedivm whiptidea Aliemadivd eolxentsi wich may be used
instea8 uﬁﬁ}o@%nﬁb@édl InSluddPytycR e andf JofBth eQ‘:flycoI':or mul at Ons for

tLera ni strati | at e
PRRERISEd=. T o mapberd i ERE e S epiaieh Spetepinr sacchar
SOdlUmeI"@a{sbef@dn@I’fat thosrs fpmullaticls delthey daventigu dttenided dor, inhaled/intranasal
adminRYhiad- , cont rolled-, tragetted and programred

AT o MG BRI el A ofe RHPWBER dpite mmedite andor
modifipd q‘ﬂﬂ"@"a‘doelea@msm@Jstor atanpie, asly(@h-ldctipbaghtelid adie(BGLA). Modified release

formuﬁﬁ&‘éhr@luegdmtjf Laghifeal ease of the active conpound.
ch formul ati ons include drug-coated

P“'Se‘f’txcé’ @'e‘inﬁ@l@éﬁ&”%’@?@g‘ﬁﬁé fdeaseTop| CAL ADM NI STRATI ON
M tte acaeepiciynetsvdef inbdi@s am/&‘nd)sotsnthﬁﬂysa@b fi0it be@letermined by means of a valve

which %%me%i Ftrﬁétgrgd a%hlgal IIJM s il Jc%dasr’@é mltﬁrthwgﬁ@n atré]%icglﬁl’ arranged to

der nal y or trags erna plcal or ations
adminisicr 8 MAIRTRHeetar oDUiffn@qnt?wggf@ns1 njaltQegeefdhe pasrogRAsof formula (1). The

overalﬁdﬂllylﬂés@ﬁﬁll ty&éeﬁ?ﬂ@m kY ﬁhg@i‘ﬂ&gﬂo 1@4}5& {viRieh ﬁgwgéﬁﬂmls’terad in a single dose
I N pa ch es, erS

on morerr‘bﬁ“ﬁ’ t Sd'ﬁ%rfgg%gt ?’Féﬂg@ghe #ndages and
AL/OY TAAVIAIGS J6woi¢ nmay al so be used. Typi cal

ﬁ%rc,foh\?&?ndh chtlhé' gﬁerﬁlloﬁ %9 be aélfj\?ﬁh@{e edrﬂeﬁaﬁ%k éq Aaily hdr%k‘én%le in the form

etrolatum white petrola g ceri yl ene
of a p%sd}Pry’aH?PSBWoBS/IeE?{%a gl GReeR butiss gt H@q't@ﬁa'e?ﬂﬁ’a?%@rrysb%yb“t various
alternddiged maydrepeedbeabproptigte, for exanple, J Pharm Sci, 88
(10), 955-958 by Finnin and Morgan (Cctober 1999).
O her nmeans of topical adm nistration include delivery
by el ectroporation, iontophoresis, phonophoresis,
sonophoresis and m croneedl e or needle-free (e.g.
Powderject(tm, Bioject(tm, etc.) injection.
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Formul ations for topical adm nistration may be
formul ated to be i medi ate and/or nodified controll ed

w0 2doeaslss Modi fi ed rel ease fornul ati ons i ncl udeCT/IB2006/001624
del ayed-, sustained-, puls@d-, controlled-,
tragettedtargeted and progranmed rel ease.
| NHALED/ | NTRANASAL ADM NI STRATI ON The conpounds of the

OCULARAURALADMINISTRAIONMe adni ni stered intranasally or by
TﬁMnﬁ%hr@Q’of ﬁ%mv@ﬁloh%a}y%lsk he apmrnme%d n%regry% 91%"@95 Br ear, typically in the

f felther aone as a m xture,
orm #fi UReF @ ?H"'Ffa@f%’s%iwwwwra%ﬁ{ummc'mma%tem @tp@e saline. Other
formufationse xaitaple efor ndcxied antit Aurgihadmibisirdtiph discludeU elhtndshts, biodegradable (e.g.

absor%%swgbé éc&ﬁ?%g E)egndf ASAB; o%e@%gabpe Qédge rSIllclt‘.Orl]‘lg ér}plangs H{alsérs, lenses and

an aer 050 pressuri sed €on
particulafe ayveS'a‘tﬂerrﬁygtéms (SH?@SQT*%BWS arlipegogiesser usi ng

OTHEﬂ“EEﬂHWL‘m]IBstnam cs to produce a fine mst), or
suita

BBl S hut P84 B3 B Bty s su as
cyclo eit“n 2ng. %"@Jehémvaﬁweadh%mfdpawm/ethﬂene iolytol-aora@igihg pelgmers, in order to
|mpr0\tdltﬁe|p§6hﬂ>ﬂ1t’y, &Béblt!ﬁ&méfé %@te&n@k@@%hﬂéﬁmﬁgﬁﬁgn stdiffity far use in any of the

aforen?%ﬁ%ed modes b aﬁﬁnnlsgo{; CyC| odextrin. The pressurise

ai ner, , atom zer, or nebuliser
Rrsgreyelagextan muxeaﬁormxamus,rmﬂmuom toofe generathomnsetulifod (@3t dosage forms

and adHhinibthRioh mﬂ%@t i BUlh ealpeeted ach'drhgn IJCBEIO@WA)@S m%§/ B@U&e’d' As an alternative
ueo e alternative gen

o arolHEEBAEs Bh ALBe 5l he Rpogin Bet rings Feredss A enis. o a carer,
diluenfacari sedubiliserpr doel E@mnérey) uasl ol thevat pa&pekeanaroiphanaleta- and gamma-

cyclod%idﬁrﬁsaﬁié‘ﬁbtles ot Whlkn iy e FQInbaD Inﬁé'rﬁa%lal%élu?gten oé})%‘ icati Vﬁn%l l\%s WO 9111172,

ctic acid., Prior to use in a
Woggﬁ%ﬁgéﬁ%?w% 86"75r1rﬂf?at| on, the drug product is mcroni sed
KIT-OE®#ARTSi ze suitable for delivery by inhalation

Iﬁés\‘rRl'cﬁ:Qé f )ﬁal/ BSFrabld R hamidEi& s %ﬁl)ornat{cﬂ of aJWé/ cﬁg oﬂcé;s BYE e)fample for the

propri ate conmm nut

purposjeeo(f trﬁ%/’qnp @ﬁgmoqlqrdﬂfs&e\m c?r@!tlom ii$ wﬁ'gn thg ggp@p@f ihe p@gpnt invention that two
or morblpha@apewcmssmptgsltbms Boieast gﬁmﬁfpﬂi’wlcﬁt@lﬁs a bbrﬁﬁbuﬁﬂ @}Sa}‘é%r@anoe with the
inventiBRMRGE b O P Mistrati
inven Iexan’pgf rﬁ%b%ﬁ]@gbe g%lﬁﬁﬁ%y lnl_hrl_:%ég;'lgn F%S?%ej rstz fcéblg r cbadmmlstratlon of the
COMPOSHiPRS | dges for use in an inhaler or insuf fI ator may be

Thos thelkabeitle irvertion tahitisas MRWHordepaie 6hﬁﬁné‘c@tﬁ‘fﬁ@l%@ﬁﬁp@§inons at least
one of ‘r;@/ﬁgljl g?@ﬂh Q:Oﬁogrﬁc %f?i%nanﬁu(l:% ﬂ}{:ggg c;%gjl ﬁ%ea\g/ H\g |nven$ ion, and means for
separa/tely ml%salmoggpns élpchrﬁgfné@’[@rﬂﬁr,s(ﬂl@@ﬁ(hb@ﬂe Phdivided foil packet. An
exampleadt s0hen KIBY thb eandlRii PIEd PackQiked far B Badkaging &ftatidd§ capsules and the like.
posaBRnohydrate, preferably the latter. O her sui t'abl e
— excipients include dextran, glucose, naltose,

R §6F‘ﬂm'f‘§"'a“°ﬂ)ﬁ@ nUOAN Patiepist tﬂmséotalsdaﬂv dses aitie tcomhalinds ef thA invention is

typically G ihabérfge?d.)i hhblt@'O(fOOrh@LHréBr‘aQQ bR n‘ﬂgst% éoﬁmaf‘de%mlgsﬁ course, on the
I ne ms

mode &Se{dﬁﬂwls? E ?E_):n rﬁ%rﬁglgna%d@fm rﬁ%ngg%gmﬁra aotpta{ ql%y dose o¥ from 0.1 mg
to 3009 mgeprefeablydeom Hug tead00mo, winiid anlrgragerous tivsermayodniyequirayfrom 0.1 mg to
1000 nV@bbéfefrmo]Tm) 15 to1dd0 T‘hettMQI'o%W ot_:QanyE@ (!in(ﬁﬂlstgf@ﬂ ingle or divided
conprise a conpound o “formul a (Cl % propylene g yc?

‘'sterile water, ethanol and sodi um chl ori de.

Theseedasades\aee barled @ntas avbiagd huraah fL.bjedskalingreswelgd obhbout 65kg to 70kg.

The pH%Q&W J:vﬁ? R&aaf) B/é:lee {o%ltéﬂlqﬁe gil)éle%qgro ubj%@lg V\m%%/ i %lfa%g Butside this range,

as nmen

h ? ﬁ{?lta | avours, suc
sucha @Y?GW\?]‘? |eldegy. svveeteners such as sacchari-n or

Fetbe haidancesd dbubt) refmycésexe&dﬁe ctrdatndnitascRidb edteUhaRE kddiBative, palliative
and prﬁhylé&n@trbé}éﬁ%&“ on intended for inhaled/intranasal
dm nistration. Fornul ations for inhaled/intranasal
EXAMm_cgy nistration nmay be fornulated to be i mredi ate
and/ or nodified controlled rel ease using, for exanple,
pol y(DL-1actic-coglycolic acid (PGA). Mdified
rel ease fornul ations include del ayed-, sustai ned-,

doses
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pul sed-, controlled-, targeted and programed rel ease.

In the case of dry powder inhalers and aerosols, the
woelomagasnit is determ ned by neans of a val veP@iiB206/001624

delivers a netered anount. 2nits in accordance with

the invention are typically arranged to adm nister a

netered dose or "puff" containing from1l ng to 10ny of

Tieinemtigrois tidsteftedfio thafblaw(nh non-Thidngpeerles idahitly udlesestated otherwise:

all op\élialt !)ndﬁ,t M@rbcc% rleﬁ d}ﬁ?a %owgr %lﬁﬁgﬁt t(]:mggratru% :l'l%t L lr\{\m pangga)éf 18-25 °C;

m ni stere usual
e"apocﬁtw @& 8olvRhk was Pﬁff'%@Wdﬁtﬂgt%@t%é?VaPRE@TAWTMm@ RDQESUFG with a bath

tempeNRMeNt 5F° F&Aéﬂ ‘@dreﬂaﬁm@ QRO OIS red fy tikie Iayér\bwumawgrarmy me: the structure
and p@ﬁg} H?sof%{e com oun swgrfa g?sur%go a?lleaéf one(?ftlée f)é@gpng cé18lgues TLC (Merck

f0rm o ssary
silica gg} 60 Exss prgccaltqdrTégu pﬂat@rmlMesnh ek (e WID@S@tempa well Fow grecoated TLC

platesii| ﬁ)%&%dct\f@ﬁetfya)ﬁu&&r% eﬁ%.s re@@rﬁa’h@@ btk ( Qfﬂdgéb?/ &Q‘H%Lred absorption
i
spects JF 1 87 BB Al PN TS ey B OHED §A = Py abange coumn s

carriedl rput haindf 8€Xncefftridde ddariap fBoaditute), avhich emasmnwemmmed] with methanol. Flash
colunﬁ%%Ha%répﬂY WROLHM Lout Qé”h%aldl)erl&%ﬁ& b€ résl %Ojﬁrll) YWlko silica gel 300HG

er_fornul ati ons SUIta for OC ar an

(40-6Q - v Bihvatei N op!en amise spHedEilinasge!) HBGBR ynh digitas KReSly (3263 um) or -
B|otag%b$\ﬂINb@h_|I©A Ga@'anﬁrﬁbocfbgféa mh@@i&l 3('@'75 uand Preparatlve TLC was carried out using

d t f
o s BT S0 6 G LS 500t LB, L5 s o

data (Rl) oesnbtined dniap deegris(W a@THiERsT BEHNGDOE. ESowW- mmutlon mass spectral data
(ESI) HERRBIMES oRf Zf\/if‘)e(l\ﬂld?é’rﬁd% AL ERYCtBRMeRP nmm@até(wvég]determjned at 270 MHz

nacr onol ecul ar entltl SucC as C odext
ok B P Recare o b 00 A MELoINGLARY) Srecgnedine o 600 i e
AVANGEVGHO| spectotreten) usingpieligragrdschldraioror $@18%t D) omgimetrgsulifbydder (99.9% D) a
solven? Qhidkd ’nblt:é{ed gﬁwé%leuﬁdaﬂvrb l%q t%meﬁ@@ﬁa%emgj Eimternal st?ndaﬁd in parts per

bj oavai | % [or sta or use | n any
mllllo%@amémpptgﬁ%@ %H%@nﬁpsegﬁ ﬁl_ﬁlq.ggalt dgndoublet, t—trlplet g = quartet, quint =
quintebmu g-nautiplet de X ibrban, eenpliRespedra waoe mexauma By a Shimakwiniigted epectrometer

(IR- 4%? %Eﬁrcgll Ay}{\bH@ %BMA thfe?rugﬁ.épa*earqRq%age(lltgl‘?%mn@mmhter g (gram(s)), mg

W""QF?@HS» n@PhéfP?J?ﬁ camﬂ' dREinghe) B (Pg@iRlenis)) aﬁ“ad‘f‘t@ﬂﬁﬁ'ﬁ“‘&% yield), min
(minute@s))dh (reaf(s)conpl exation with the drug, the cyclodextrin
EXAMPRY {Pe used as an auxiliary additive, i.e. as a

er dlluent or solublllser Nbst commonl y used

RS 3 43.2. -3, 1-[URENZOFURAN]-8-YL)-2-(1,3-THIAZOL-4-

YLMEcuamaawlt\cb&an:anmlFlﬁucmtErlcmsrAqrE vvhl ch may be found in
I nternati opal Patent Applications Nos. WO 91/11172, WD
94/ 02518 awd WD 98/55148. KI T- OF- PARTS I nasnmuch as it
2} o admi nister a conbination of active
und for exanple, for the purpose of treating a
ase or condition, it is within the
S ope of tNevpresent invention that two or nore
phar maceutl cal conp05|t| ons,‘ at Ieast one of which
STEP dpigrtduiie-tdiethaanhospl A EacE 2RP%he i nventi on,
Nmyxtm'emﬂenne&mmhlyzolme SCBBFdJISBeﬁind)I)W Nhemﬁﬂkﬂh@fdeaﬁklgt 62 mmol) and 2,2’

t
azobls%%&b&t%hﬁlle %8 ﬁ:mga:?% ﬁve%%og%ﬂgéohlgr@? g@gmﬁg’a& IrreQIpT%érd efor 5 hours. After

C°°"“§e*;58rr&'t‘térepﬂéfr HigeRltTiocthe fitsirpwas edasAstolugne (18agPLIcaE the mixture was
concewfeiteto @AGYH Aitdisena sslmrmwm@)r@ﬁoﬁaﬁwml ithlakdle i(z7 @ccor dance

Toa S\MUEQW (t)fr}grt BLH% %Mhl){@ndsgﬁ oag?az?g ?1 gf ) gﬁ%ﬁ.ﬁ"ﬁ)aé %wegwggor%grmdg%o mL) was
addedpgadiyne h%qde s (17 dtaﬂ)elfstgm in pmm@lt oil, &8 g, 62 mmol) at 0 °C under a nitrogen

atmosphere. After 45 minutes, a solution of 4-(bromomethyl)-1,3-thiazole in toluene (27 g) was added to

the mixture and the mixture was stirred at room temperature overnight. The mixture was quenched with



10

15

20

25

30

35

exanpl e of such a kit is the famliar blister pack
used for the packagi ng of tablets, capsules and the

WO 200e/13BEEACE For admini stration to human pat i BOTL/EB20064191624
total daily dose of the com¥ounds of the invention is

typically in the range 0.1 ng to 3000 ng, preferably
dependi n of course, on the node

Wtfrgmln%to Squg/ . .
ater &nd SYTACRINP &RlyepR st sAcetaied Rl dhe gprabinagpiganicdayenwhoNashed with brine,
dried oegy spdiguisuliateq abddvapord@il | TheGes®ieafas fpﬂmléﬁ By dolt¥Bn EiRodROGaphy on silica

gel, er[ng Witk frigkRB) e}fwlylf ac%ﬂi‘tel ]fo 1(g)op nﬂ,&l gceta %Sot n%tlﬁrr(]it; & QQ%J ; of the title

do may onl eqU|re
CompB‘I"EifaéraaoBWeﬁer&m 0.1 ngy to 300ny. The total daily dose

"H-NMRYCDE,) s i8] @redoiHe), FiBqH e LU= MkdI894 908 g5, rif)h§§§324 (3H, m),
1.45- p&egﬁl_e's are based on an average hurran subj ect ha

about 65kg to 70kg. The physician will
STEP 2 fant-Buj 3 ehdlecriiaie doses for subjects whose

V‘@agmedf@iuln& &Wgﬁbtﬂﬁ 2l |b§10)§/ﬁﬁ‘&‘5hc%r§l)"'§bl @ﬁua%] g)ﬂél%eanoate (step 1, 7.17

9 20% e) ael al¥ 'hé av0| ncg_\ e
20 B0 fe WP&%&? A? ML} wes arded peskus @ﬁié@% é%ﬂ@eatomvemmeral oil, 820
mg, 284l rhinal) Alv@°Cawdiep niopdeyl Attdri10 rhingtad, NE tHe. mlEtXAWésEa%-EB@ paraformaldehyde

(1.85 bnyﬁ@Hnﬁﬂ dnd i !lnﬁﬁl;é- \ﬁ%segcm]e@ af ng tginﬂergxfluregfgr £ ‘nllnu{n es. 'I'hegmlxture was

es in ess
q“emgﬁ‘g?“}ﬁ? |a8‘|'19§“§v§?c§“rﬁ Avdrpesn %ﬁﬁona’fe %nécﬁﬁr@ﬂ*eoawlﬂ”i ethyl acetate. The combined

organicdaypewast vwasbed withadring, Slried dvet Jitﬁildﬁ%lﬂ@te (Hnd:bSap%ﬁatQpThe residue was purified
by coI@Mﬁ‘Qﬁ’rEﬁHo?r@ iﬁ/f d)éwss%cé{ ge]tel %wﬁl’?ﬁexl ﬁg/e )l('ft cegatB é:?” a?for% 4y 25 g (92%) of

h or at 0 Uced pressu
the 't'?é Ryuad % 2cddrlegpolt 0 60 OC, reactions were nonitored

"H- NMI}/((IDGU)lBlsa?YQTH chuanmHegy apiH, GTHG)0 Hy)NE28ELYHHING A8 1 o J=1.3
,3% "HB 42#!—'! }12& g%ﬁgg Wﬁgnds wer e assureg%n‘3 &
£ chni ques: TLC (Nerck
STEP J& (3 HERH-EhR IB-gzalkicyolpfaea 1qdtaD e, Br{aisenesturberac)-INHR-thiazol-4-
Lmetrgmroi@aa@m ne coated silica gel) F2543 precoated TLC

S.S nmetry, nucl ear mag neti c resonance
RHE0 by AR SRS bR & 5 et S Saroper SRk Boe Hog Idpm. Lot 1958
8, 154‘% 18P o, aﬁ’mrgql)\ean tdreutyl 2o US thizabliamgmeyposies Qe .. 157 mg 0.7 mmol) in

methamr(kMQS\Nc\:ﬂ)?tslﬂngt éﬁ?&dn@l@m@é@fﬂjgﬂgg% ﬁa&%uﬂ;@ %g%ﬁmin%&wre was evaporated to give
a S“th)(eé%\lgﬁ)ﬁm Ee]@aldgﬁ: 7 %{Iewaqgfé:plummcg@ma@gqagmpn silica gel (40 g), eluting with

hexane/ithy megtatg (3 Phip alfors 60.amig (eel%pchﬂihdlﬁlb BEMP&RINE Ks & bdlbreds %@l

"H- NM@QCb@?ﬁ?@% Hmd gV\PEQInfneb 535961 mﬁ?ﬂ)’@ 599%{450 %99584 Y.'3.33-3.21

coate
(2H, %% %@ﬂ@ﬁg@ Rﬁ BI56 (870) 6%217265@*" B, R QPeRO03NRH NS B8-TA6 (4H, m),

1.40 (qHaB); RISi (BS!) wa(thdHﬁJ l'ica gel) (40-75 mm). Prepar at ive
STEP 4, Lﬁgm%&{?@ka%d hlcvc o[SUZS' h da N%’Elf?,lbsénlzilafgrga vl)f.26.(-'l\3 -thiazol-4-
yimethylipig 2 ‘ t’fESpect ral data (El) were obt ai ned
Tﬁl’a Ql?gdi Bélﬁ@)ﬁ L?E])brr;‘g)mt (3, B%E% éia)z%ﬁﬂ:\réc@[?é ﬂBctane %1 AZ benéofuran] -8-yl)-
(1.0 R SRR BPaRRE 5k Akt “Bliatcedmts Br ML addciupeozceto acd 2
mL) ar\gémeempﬁu@@psﬂlrrqd]@ rodrz te(rpEGlUre) V2 hdur? The spe@InmiIBle@al evaporated to
dryness ividzand wiEGh MMk 26398 WA fas' t
EXAM&!% %;ker AVANCEQGOO spgctcr orngétseaor){:[&lJ@BQ%}g%r eg?g:s%f H)”
roform (99.8% D) or dinethyl sul foxide (99.9% D) as
3-(1 H-RYRAZE+1- Vit 2e(§ &, 8 H18P | B O eeAl AR OET VB[S 2.1 1T CTIANIEL Y/ £-[4I9ENZOFURANI-8-
YLMETH iredANd 8 iabane (TMS) as internal st andar din parts

per mITion (ppm; conventional abbreviations used
are: s =singlet, d = doublet, t =triplet, q =
quartet, quint = quintet, m= nultiplet, br. = broad,

etc. IR spectra were neasured by a Shimzu infrared
spectronmeter (1 R-470). Chem cal synbols have their

usual nmeanings; L (liter(s)), nmL (mlliliter(s)), ¢
(granm(s)), nmg (mlligran(s)), nmol (noles), mmol
(mllinoles), eq. (equivalent(s)), quant (quantitative

yield), mn
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(mnute(s)), h (hour(s)). EXAMPLE 1 - H SPI ROr
- AZABI CYCLOrs™. i | OCTANE- S. | ' - f "BENZOFURAN - S- Y
WO 2006/18:483H AZOL™- YLMETHYDPROPANO C ACI D TRI FLREORDB26/001624
ETATE STEP 1. te/t-Butyl 22¢di et hoxyphosphoryl)-3-(1
, 3-thi azol -4-yl ) propanoate A m xture of
4-met hyl t hi azole (5.85 g, 59 mmol),
L/ - bronmosucgnni mde (11 g, 62 mml) and 2,2"-
zobi si sgbutyyronitrile (968 ng, 5.9 nmmol) in
Nt rachilidi de (200 L) was refluxed for 5 hours.
ool i the m xture was filtered. To the
@Itr e wa ed toluene (100 nL) and the m xture
was concent rl?alt d to afford a tol uene solution of

STEPA- E Yo ainetdnidniazol e (27 g). To a sol ution of
oacetate (15.6

nmol )
f ﬁ‘"@frﬁéft eﬁw oy Mv'fﬁtj“ M&@Eaawdmgwled%ﬁ 9y 3} epel) and
potas<ifr) YarBorspen $ .o mmoljih Aedteitriei(30 md). wh régfluxéonautiolirspduelched by the

additic%%f H@%?ﬁoé‘fnrﬂ t&%%g%gtﬁéw %E&ﬁ iceetaé@ 4‘Ii])%aLZ>g ‘W)e c%%n%ﬁ\ed greqamc layers
were gspedyWithiise ige aver aghRsiuf %vtf@tﬁ,@ndﬁmappr?éedﬁ b@t rgpiduagas purified by
columﬁtchrbma@g@wm& BERAY WitIeheX¥ed/éthyd Béstatd (V21) b XHidtd €.0A$8%) of the
tmeco e ({1esd vvlthvvater and extracted with tol uene/ et hyl

f"é B a(cl}%')e he conbi ned organic | ayer was washed
"H-NMR (3P0t B AS7-7Bi(Htl nove48-8 6% [ 1idmms 1366 32, (11did), 828 pidt; Atle?l0 Hz), 5.48-
5.44 m‘w@@i wswyww_eq HaY 19813 Jchy et ogr aphy on

gel, eluting wth hexane/ethyl acetate (1/2 to

Eﬁe@%iethyl acetate), to afford 7.17 g (35% of the
3-(1 HiRytabk&- 16y rApG\HRH-sidrof@-azallicyr b8 25! latdne- 3]1H2Nhfﬁ&o(flﬁﬂﬂ3l83/)mefﬂhvl)propanoate

ﬁweZAle Q&Moouﬁd WQS gre;gargg%ogn %H%gm%{% E%ab% clo}S' § Zg l’%ﬁ 81 -[2 g?_rrzofuran

B/oorg,) Medsﬁggm 2(_ettt 1@9@ 3Bu§457}) apd ftmyl 2-(1H- pyrazol -1~ ylmethyl)aorylate (step 1) according
to the pibckduir@dakribkdyH s1&i hyflekaapiyhate To a stirred sol ution

R R RSl 4212 RS TS HOBASETRS (. m
6.22 ({Wttely1¥,Hzy, 5100 gH sp@.55- 414&12!)1 mh%é(%hy&ﬁ’@ﬂw &R4(3110EH, m), 2.70-
2,57 m)m)\A@m @dd@zh &gth 852 BY@HI §e 1 (gﬁﬂ%ecws RO $LOBH, 1) J=7.1 Hz);

e

820 ng, 20.5 mmol) at OO0C under nitrogen.
es, to the m xture was added

P84 ottt BHRBBIrg8-abicFrlaidy i pctamed3 i 'Halberzgiurants-
vlmetmlgmégdokra@g at roomterrper ature for 45 m nutes. The

B b o8 iond SR8 P Liebria T B DR R S  iocane s, -

[2]bereoinan R dimeihg pnipandadey @tep Rads . vag Heth 4\,mmdﬂ ibtatraleydrafuraed mL) and

methdA¥IQY nﬁ?@éé%ﬂd%&‘bN@o@um%@&oﬁd’%&&k%@hﬂﬁﬁh? n{L?ét' e tefffRrature. The
urj f %HCO um chr omat o on silica gel

reacti rmx uF?gw% e%@i%’ﬁ@(’ﬁ@ urea ogrs( g\,famorjated ttcbreglpyeomathanol and
acidifidd @ifh pdiu82H@irogénphbephite hhu&eoa@mmumm -8 dbk afleesslapdrwas extracted

with e%ﬁ%%&%@gg é%/f?\z?s(@éh?_éjwdhév @%Qﬂ %ﬁgver Z]a n fﬁlé\'@ﬁzﬁe and
evapotgitegio (aﬁqu]d t}'ge)tltle g_orquup@ﬁ a \gl)ute SRks!: t\/@gﬁgl) Q@% I\f(-M—I)F Cf.@ﬁ_,(M
EXAMPLER 3. terf-Butyl 3-(3

6- FL&B’I’-’(&B‘IJ L8 REAPAS Aga%%toﬁ[gz DRI ARE: B1'J2IBENZOFURANI-8-CARBOXYLATE
Z1PDerZor1 ur aril - o- , o- LI aZ0T1 - &4-
Fyl rret hvDpr 882noat e A sol ution of

3'Hspirof zabi cycl o[ 3. 2. 1] oct ane- 3, 1' -t 2] benzof uran

( Bi o&’1 Chem Lett. 1998, 8, 1541. 150 ng, 0.7
d|fer l_‘Jutyl
(1,3-thi lzlspl>e4-yl met hyl )acryl ate (step 2, 157 ngy,
i N

77 mmol ) thanol ( 1 nL) was stirred at room
terrperature for 3 days The reaction m xture was
STEPdy rrprme-ddluergohonyiimethagpl ght yel | ow syrup. The residue
was purified by coI urm chr omat ogr aphy on silica gel

(40 g), eluting with
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hexane/ et hyl acetate (3/1), to afford 69.1 ng (22% of
the title conpound as a col orless syrup: 1H NWR
w@ aeh3usy 8. 75 (1H, d, J=1.8 Hz), 7.23-7.15 (BEI/1B2NY6/001624
7.05-7.02 (2H, m, 4.99 (2Bp s), 3.33-3.21 (2H, :
3.10-2.94 (3H, m, 2.72-2.56 (2H, m, 2.21-2.15 (2H,
nm, 2.09-2.03 (2H, nm, 1.88-1.76 (4H, m, 1.40 (9H,
ST alsfiirdoE=Slujiordet 2-brdvho-4-FliorobeBadid ol (8.0 g, 37 mmol) in tetrahydrofuran (150 mL)
0, C of~2
was agicaérag% %@E&' F«?&r&e %%ﬁgzsﬁ!ﬁﬁe?z{&'{yﬁ%? 827 HQ %‘I ﬁmg a?’o E) %Pae&é%mure was
stirredt fof 2 hoiss ahieemdeBreraurg. Anqther 8@ @%KC’@tmmﬁl ?rameem@thwlﬁlwe complex was

added3o (i Ma&ich St [a8 roazeteingaretuf] Ihemiduds wad @adnel'to [63]"@ €123 hours with

stirrin o{h?rg 900%(1%@ Xl’% q&lmc&)’n%%%;étb% 2(?1 %ﬁ lﬁf %{E{yd\l;\n%t rq éﬂ%fpd% aeueous solution (100 mL), .
stlrredtfp'i 30 moorieacet iestragtsd avith 2thyl geetated Thehextiaits twgreecogined, washed with brine,
dried &lek Hagﬁias@tn SRR ér@@%o@été{i erhé Xsidde NaY porfied B cHIBRS t:lhr@ﬁ\atography on

t ed t f dthe tit
silica %%’rﬁﬁ"g'ﬂ?l &V\Egegn?/g%{/l%ﬁ?ta @/%?%5%6%%0@ O(r)fl\pge Elégioljnpggg as a white
solid: (M + H) +. EXAMPLE 2
1 P
H-NME gltﬂdm WE%Z(% ci'u’ Yle)%édg%w Bt YLQJdI\/ERgE%Déég@ %@é%?hﬁ M, 472 (2
d, J-6A’d*4b§'lﬁi“i L *Etst?y)'l*z 2- (1H pyrazol -1-yl nethyl Jacryl ate A
STEP2i Rihyl3€5-fiorepHiwidroRyridipenyiFBhirydxy ezubievcr[( 24 1dctdhe-83crboxylate

%t}rred QXI[J?C?P\ 41?2 él%x:?g 4gfru0|%?h e)th gldﬁg 81 %Sl%}(wglng’[ rrﬁﬂ in tetrahydrofuran

ace
(50 mmdﬂcétfqna@dn& a«fas zédwdmp@"se@ub’iﬁcm sefutipp of brayiighier i 'iﬁxa@f (65 mL, 100
mmol\&t-8 °C k01 Abyr,ananish ﬁu&tdr@@ta@dhr%dtfbr 2hbiyth affetsame tér‘ﬂ@erature To the

mlxturm‘was 2e)d8ed %? gv%gbl N Eutidn goqnclatﬁg{'” ;? 8S aza ﬁycéﬁai Igl?)g?%e é -carboxylate in

over na nesi um s
tetrahmﬁ@urﬁ@@uodmé awa%‘i e Tq raiuths Jblsmmmlhom rrwme ves sigwiy weymed up to room
tempeSdtirk GAd Stftfed 161 16tHo0E éMtHel'bah'%ﬁélﬂﬁér&Wéy' Tl@@&@&)ﬁ n‘ﬁxﬁr&)mas quenched by

the ac}dglpr()) ( f 8%’[graé lan%aq&'_ﬂ@'ulo%ﬁtc@‘%%guétsl? g\.ﬁ%gg’(‘t aff_le‘% W ethyl acetate. The

organig laygt Pas) separeked, w)asheg W 15] b@n@;drleq_ pver magnésipg s@lt@H and evaporated. The
residud s QuH?e)j b¥50Iﬂ§n chroftfhitdgra ommca%eplzlu( %ltl’ﬁﬁexaﬂe/&ﬂyl acetate (2/1), to
afford ézlr%/(r}g%) of the tgﬂe cor?'lpound as a Eg SO ld STEP 2

"H-NNG (CDIGaPY 7.4 O, e, \k3.4,5. 1 B2)H5. 83 1Bipdld, 0f 8:222 &lbiz; \BE0ee®. (2H rm), 4.79
(2H, s?%%.%rlteso%zﬂ m)f £bbeng ef 'Fwﬁrb]mS(? y! JPHM IPLAPANSRES sENBH, m), 1.28 (3

was pr epar ed
t, J=7.8 Hel; Nséﬁgré?%(“’éz@bl cycl o[ 3. 2. 1] oct ane- 3, 1' - [ 2] benzof ur
STEPa&nkth(l Bi-fborop' HBHE pirdherabictad[3.2. 1 ba8Es-3, 8:[21bdvdfujanhBrearboxylate
'ﬁ} hy!a 2- I;I’é_(h- py%e Bk 1- oYl n%¥h8w )9r6r1%hl%t£(h (frg &% phenyl]-3-hydroxy-8-

accor di n pr ocedur e descr
azabméggg{ﬁﬁﬂ@c ne §Hammla(t@(jd ) 22ymel, (st_pp|2 @nd Yiethy ar,mr]qz(?Z mL, 66 mmol) in
dichlorbrméthad {40 nil)) wds2ddad dibpwisd mefhafesliforfidhioridd (2.17mI0 &7 trkh) at 0 °C.  This

resultlﬁ&}ggxtg% 4\1&51% %@9}3}@ g‘lr? %P_??m ht%%%e %Ur% ?%(d) é_lrrrgg éar é rﬂ.;r at the same

tempegatye. ,ﬁhe rgacpgn ngixtgre Wa@wathd V\ch ;_S@dlgmlrwdr(ogem cafponate agueous solution,
dried &e@&a&e@i@m(sah‘&te thd evapBrkitel: 7Bhe(rdditiueas phiif@d by 3blumh chromatography on
silica %;etl e'g%' n%w%)l? he_t(aneg/gf%I ace?fa%e T(OM to H)ford 5% E5§o) 013 thg ;g'tle compound as a white

solid: - vn~- O HSH spi r of S- azabi cvcl or s~. noct ane- S. |
"H- NMR (fo%b*%%‘?% wi-ead J88 3>’5l cBTﬁi hy 636 8P AROHS, 6881 (FH, T, 8.6, 2.2 Hz), 5.00 (2H,

t
o) 4G4 b yoz it 2 20 iy 2(%> VRSB 7 9 62hb T @Yk of 3. 2. 1
MS (EBhaoae+ B)™1' - [ 2] benzof uran] - 8-yl net hyl ) pr opanoat e

-4 PASLEGMNAY of uran (1

h§dr gltige éﬁué&'ﬂ)’é §oﬂq9rq BH:8(epinal§-azabicydeipre t1 l@ﬁte@@ &l dpleenzofuran]-8-
carboxbla€e (3.2 g, 11 mmol, step 3) in 40% sodium hydroxide agueous solution (20 mL) and ethanol (30
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reaction mxture was stirred at roomtenperature for
14 hours, evaporated to renove nethanol, and acidified
wowah/13a8§ um hydr ogenphosphat e aqueous sol ut i oPCT/IB2p#6/001624
4-5. The aqueous | ayer was3gextracted with ethyl
acetate. The organic |ayer was washed with brine,
dried over magnesium sul fate, and evaporated to afford
mL) wakeeflukdd @Br GaRpPOUMHe asctiormhixtuee ®ad celiceMBitddES| pmd@SBettdot The crude

e 35l b D s o o i

dried qQRERROFRIRANFUfgteCARBeyappralEg tsafigrd £.2 g (91%) of the title compound as a pale
brown(s&rdBMQl’(ESlﬂ-zézﬂ (varigphenvl ) met hanol To a stirred sol ution

-_r_ -4_-roan|CC I, .0_ - 7nrg?1?rar)]8vﬂ2(1Hovrazol

1vlmemyt)arnpamaiehyl sul fi de corrpl ex (8.7 mM_, 91 mol) at O
e 1RBd cbrhsoumuxtwarse ‘P%ﬁre%t ioh e detiRbro 2 HIgpib - aé&bufy@l@gz 1loctane-3,1-

at ure. bor
S S A Py e oy NG U
procedusdastibep ér S¢p s & .exdiyge i xt ure was warnmed to 60 OC for

1H-NI\/§}1E‘% fs%égkégj,fhbﬁ‘-&é%%&h%o*_%‘é%zz 210606 Herﬂfhed by

n’chl ori queous So utlon
6.96-6861(tid . )5, 77-6-68 (1 @y Gf?%§r6‘83<)1|‘7'v Alrt 25 2§‘n§ &bt @d: M), 4.15 (2H, q,
J=7.2 W) B2ethylsraentatee.sae, ex a3 (28/1\), 2onhionezH, asded77 (4H, m),

104 Cmttafﬁ'l-{z] MS?(E%SQVP\(HH gneS| um sul fate, and

res due’ was purified by colum
STEP 8h3-(ivbluerg 34 ¥ty sriial8erzpbievglofpdd. 1loatangts, irleleghzgiuran]-8-vi)-2-(1 H-pyrazol-1-

V|metmmggggrga6.egaul acet ate (4/ 1) to afford 6.8 g (90% of

fk@gltlgﬁc} l@pﬁc? \g%opl’}goaéec%ronbe yl {2'% %uqo gfl %—Ekﬁlrg@ &gc%)cglgloé 2.1]octane-3,1'-
[2]ben20f@‘a|h-128;yl -27(1tkpy Rz 2 -ymedhymopanbasteR B, acdordige-®, the mgedure described in
step 3bf g&n‘ﬁole]é"MSt (ESI) 35502+ FIP) 3saQiER)2.  Et hyl
EXA | uoro- 2- ehvdroxyrret hyI)phenvn 3- hvdr oxy- 8- azabi c
r3.2. 1loct ane 8- car boxyl ate To a sti rred sol ution
3-(6"-FhfJORD-3)W.6 HtS ABIGY RANE- 2IBENZDHU RANES-YL)-2-(1,
THlAZ@Le@WMEﬂﬂ%ﬁ@%@%ﬁ@ﬂm@@@oﬂb%céﬁﬁré ol uene (50 ni)
waS added dropw se a 1.58 Msolutiton of butyllithium
F in hexane {65 ni, 100 mml) at -78 0C for 1 hour and
the m xtu was stirred for 2 hours at the same

ccording to the

@ ox0-8-a Q)Scycl o[ 3. 2. 1] oct ane- 8-car boxyl ate in
tetrahydrofuran (10 nL) at -78 C for 10 mnutes. This
STEP 11 eterHBuivi®y(6hiluctaid' B.8iWespirai 8-axdbicyald 3. Axt thctape-8.0'-[2loenypfuran]-8-yl)-2-(1,3-

thlazon?ﬂRSﬁmﬂpVJpﬁn d stirred for 19 hours at the sane
ature. The reaction m xture was quenched by

1éﬂﬁdl tt“Por?O'BPO‘%’Qt UYest eerRrtor T éﬁ!“BfPu%S%fa@eac?a@WC'O 3 2. 1]octane -3,1-
[2]bensailirat]i(stap 4 ahekasker3natced tbutyie-@Bhlibzoad-giatilachitte (step 2 of example 1)

d th b d d
sccor B O el Tt o, The. resi due.
HNMRB T §

Biredithyl, =2 QA Gmé- 6ﬁﬁt(ﬁgrnziph§)3 Ol 8i 4528aH7)e4.95-6.85 (1H, m),

6.74-68d6Ul 1 n4), \Mgh?zm%xmﬁdﬁ(ﬁh A% &t 1@to(( 8¢|1r)1) 2t7Q|265‘§,f Qﬁﬁ“ﬂﬁ,ﬁ”“ ,
e C SQl,i

). 2 Gt e §.7:983 1apyp r@d?q?%éf% 3 ?S'ﬁ% ®5"dg (1H dd,

STEP 2=3-(6}FiRoro:3' Hi8 Hzpiro[8ea z8i6jc\8 ok ] A1 2ofirain8-)yo- (13th|azo| 4-

vlmet%ﬂﬁl’gnaﬁmggmé%ﬂjorgaoetafe 25 4 06 (3H 'T) 3 31 (1H, S)

'l:jle-;ltl%cq_tﬁp)ouécwgas( pﬁgﬂajedj?zn {embutyll_:b (_6‘ ﬂugrpéj-l §H sg{q&@ﬁzablcyclo{B 2.1]octane-
3,1'-[2endofwiat]-8-y8-2L(1 B;tiddtos piimeth@haaraboay lepf1Badotdingti@the pBcadure

descnbefo{ 3}%6 NHPLURBRL: Ru(BEPRY AL By TR1 RS T red sol ution

EXAMBLES | uor o- 2- (hydr oxymet hyl ) phenyl ] - 3- hydr oxy- 8-
azabi cycl o[ 3. 2. 1] oct ane- 8-car boxylate (7.1 g, 22 mol,
step 2) and triethylamne (9.2 nL, 66 nmol) in
di chl oronmet hane (70 nL) was added dropw se
met hanesul fonyl chloride (2.1 nL, 27 mmol) at 0 OC
Thi s
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resulting m xture was slowy warnmed up to room
tenperature and stirred for 1 hour at the sane
W0 20vpasaBsire. The reaction mi xture was washed RET/IB2006/001624
sodi um hydrogen car bonat e ggueous solution, dried over
magnesi um sul fate, and evaporated. The residue was
purified by colum chromatography on silica gel,
3-(8, 45 DUrYIDMD -8W-BRIRGEs-ARSRIS Y OMD[3 20 I GIANE-A, 0/SQCHROMENT-® N D) -2-(1 H-
9 conmpound as a white solid:
PYRAZOB.1 RoPAROId At e oD by
6. 98- 6. 88 QO1H, m 6. 70 (1H dd, J=8.6, 2.2 Hz), 5.00
ﬁ\? ]-fl 14 (4H, , 2.37-2.24 (2H, :
-l85( , 131(3H t, J=7.3 Hz); M5 (ESI)
XM + \STEP 4.
6' €l uor o- spi ror 8-azabi cycl or3. 2. 1l octane-3, 1' -r 2|
benzof uranl A sol ution of ethyl '-fluoro-S ~SH spirot
STEPd- Bthell3ihyyroke3-2-(2:hedrbevaibyliBhénvlBleasictiuidenl]ectahe-8-carboxylate

R ROKFARD bk croblredor TR o b Rrubi bl SARSIUED, |
azab%ig 3efqctpre Oﬁ@m@t?ﬂwgrdmwféfhﬁ e@eqquafiqwsbeﬁ rne%t%?sof examp'e 3
'B- Nmmt ) 6 ab8d. 4B?1H , @AY/ 80- EL H'@ROI), 44re. 3ar(piglen) nmbz(zga{q hma Hz), 3.88-
ri.l +an e
376 @5l i@F§€g%ﬁmé’zq%giﬁé%hﬁfﬂﬁs ng?a%%@ *Hlor
5 q B _ gih2. Aloeteing-3) 1'Agochionhee] B-ggrboxylate
fr%l:% c&ﬁpomh@waé ;srlasarmmmﬂ 3zh§draxynaaﬂquhydm@etﬁwph&yu b5

azab'%ﬁ%é)? Rl aarl BERH SaTigfpne prep e cpsrer s of example

3 1 '-r2lbenzofuranl-8-yl)-2-(1 H pyrazol -
TH- NM‘R bdd@s‘} BYPRIERRUIP R 84,4018 18 [aHl /), YA G WBSHAT ERABAS, J=5.5 H),

2.31- 1680 ?'F'JB)V 63331 1, I5h? Hep MSAESILBRM 3. 2. 1] oct ane- 3, 1
STEP[32}' l@@mmaﬁmmmh%ﬂ@@s A)lcamte-et HydchdmetelH pyr azol -

T%l tﬂ?%&%ﬁ%ﬁ&&vé@ &E;?arécﬁﬁo?rpetﬂryl 9'f4' 8&%2&?@ %}ﬁ é\)o @z?{aB %)?JIOQ%E Nﬁ&ane -3,1'-

|sochre@g@]—§)carb0)l%/rla§%%’?eicﬁr aqg:ord ing fo thg pqqggdureﬂe&glb@qH step 4 of epample 3:
"H-NMAZCDCT,) 8427706 ( 41—1?1 (ms (2B, t9£5=5679 (%éﬁbﬂsgn)zkifsg?iz@akw J=5.7 Hz),
S
227%%:”‘3) 23"%%1?‘% d"'glﬁEép?z"’OiM 5743 28-3.13 (3H, m,
2. Eihvi 3-(8 By~ R[22 Hpctane;3. P-isnghrdme- 8(v2+a {(1H-pyrazol-1-
vlmetm)mroéan%el 77 (4H m), 124 (3H t , J=7.2 Hz); NB

R ey s il - PRI SRl 2 e 3T
isochromeri] tetapz) fiodt ethy! 281 A-byrad-( 1l)de|:ypl}€r (@teph -oflexample 2) according to the
proced’dré@és@ﬁ%ﬁ@ﬁéﬁ‘@bﬁex%blg 1The title conpound was prepared

gt BT 1583 59 H. g7 457 € o7 225y 302025 6t 625620
(1H, n®; 858L4.44 [2B] b niziaf (2in,a0) =636 M) 3.85-8.18 (dHpwy, 8281316 (3H, m), 2.80-2.73 (2H,

26?%5@'%“”'% SRRl TSP R Rl Ol A AR 5 t#@% NEsl)
8610M=HY) +, 384 (M- H)". EXAWMPLE 4 3-(6'-FLUORO S

STEP BHSt, 8@1%@&%&8@%&@&6@ -2 11dtdad ANEisdehtomen]-8-yi)-2-(1 H-pyrazol-1-
r 2] BENZOFURAN - -2-(1 .3- TH AZQOL- 4-

M—“?‘E%%Qﬁ%%mo c ACI D TRl FLUOROAC ETATE STEP 1.

Thertitle Bregound was prepared from ethyl 3-(3',4'-dihydro-8H-spiro[8-azabicyclo[3.2.1]octane-3,1'-

|sochr3mérﬁ 8 2¢Iﬂ§-’(‘?%§z$ﬂ1%éﬂﬁ%}l E@Bﬁfo%?&é&%%'c&fran@tomé)&ééﬁ@m%escnbed in

step 3 %F%‘ 24 ﬁ%l @?ékaﬁ”ﬁ%é"e Mhe title conpound was

EXAMBLEpPared from
3-(6-F2 UDRIOP 100 1BY RS H.- S RoR ARNESN G L B2 ?TOHT‘ARIEW@MQHHOMEM 8-YL)-2-

%Abenzoruran STe of_exanpi e 3) and tert-butyl
(1H-P¥RRAZO0L314Y, L)gR 'gﬁéﬁ’—ﬁ,ﬂg@crylate (step 2 of exanple
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according to the procedure described in step 3 of
exanple 1: 1HNWR (CDCI3) 5 8.76 (1H1 d, J=2.0 Hz),
WO 204471485 (1HL nm), 7.03 (1H, d, J=2.0 Hz), 6.PCFH®B28E/001624

(1HL m), 6.74-6.66 (1H, m)334.94 (2HL s), 3.34-3.20
(2H, m), 3.12-2.90 (3HL m), 2.74-2.53 (2H, m),
2.22-2.10 (2H, m, 2.07-1 .95 (2H, m), 1.92-1 .74 (4HL
m, 1.41 (5011 s); M5 (ESI) 459 (M+ H)+ STEP 2.

F
(6 -F , HBH spi ror 8- azabi cvcl or3 2.1l octane-3.1
zfup -8-vn-2-(1 , 3-thiazol -
I(Det v Dpr n0|c aC|dtr|quoroacetate The title

corrpound repar ed fromfert-butyl
Qr SHI ro[ 8- azabi cycl o[ 3. 2. 1] oct ane-
= o- )2(13th|azol | met hyl )
BmMé@@Of( (8egmotd-flupsapbenyl) argtic acid A&99r @éfémmog Irdetsét’fwrb@tﬁn (15 mL)’
was adidbd$thfim élur@iﬁurﬁ}ﬁﬂ:m@é 18 mgMB54 Faivlo)) aﬂ@a: ( Whémwufe wédartn¥ to room

tempepé%%\cﬁ%x%r E hP%fS Z%teacooag to W tﬁe reactlon mq(ture was quenched by the

additia@BARE-hBirdchlol SBTHRONENErBexitakbted Wil NligthyPYRAAEZN0. L), Y EOTgYic layer
was wEﬁ@EMQeP@b ll-%L A_IE‘:H)rr’he rﬂyjl dned over magnesmm sulfate, and evaporated. The

hvdr o
reSIdUE wgs B'fgﬁ(¥ E)(/%ql % X

Uhy
e S3POBkgY sl hprepplg acetae
(5/1), oaffpoeAd mgaﬁ%)roénmméejcq‘mmnmczas(a?edimlth enyl ) et hanol

‘HNNFFP D%‘l é’ﬂs@%ﬂxo‘a’ —88 5.4 Hz), 7.04 (1M, dd =92, 3.1 Hz), .64 (1H, dt, J=8.4, 3.1 Hz),
carbox Iate according to'the’

3.93- 3&7d3'édﬁ)r %Og@ﬂ:"? rJ’bFE‘éiHF n1 §‘f gp 2Jgt7BRanmpl e 3: 1H NWR
STEP 0BG 3)[4-Auofe-2.Fp- HydfdxydtAtiphdhll]-3-Rydiéky-8-akBbi€\didi3. A9 octane-8-carboxylate

fl’?é‘?e c ng’pogg%\gaslﬂ%%a dlfé%P é %_g'rgr}}o %@Z égﬁé%% eth%h%%sée aﬁd ethyl 3-oxo-
8- azatwgcl@@@‘h]oc@g\@ 8(qerbpxylﬁtq_ accgrrmg tpthe Equyqlure described in step 2 of example 3:
"H-NME (cBcig Es Rl Qs §f1, i) Spda- @vﬁ@ﬂzaﬁmcs\oml | 90(8,20)Lh 08 1oN8-137 3 H2), 3.90-

3.75 %ﬁjéé %8195@%1@?@ 2°ox(¥1!—|at eg%‘? o' él—ll 0105%0?%]&H ), 1.31 (3H, 1,

J=7.3Bizhydr oxy- 3- [ 2- ( 2- hydr oxyet hyl ) phenyl ]-8-

STEP?%%@%I%IV@O%[ §’,42d|&]jﬂ‘§%ﬁc e%aﬁr ea%éfé SCFI |2y c%ltaGé-tgaglsgahromene -8-carboxylate
E}gé% P%ngg)auntiwgmﬁpa(rﬁj@ng?thg 344- Htg)r%Z hygmxlyeﬂm)phenyl] 3-hydroxy-8-
azabicycld[2.24 Jcbiné-8idarbnyyjatB(s&p 2f Addprding tthed pcéduyg deder@d (nigp 3 of example

t, J55HZ) 231180(8H rr), 132(3H t , J=7.2
] %ESI 302 H%Q
H- vaga CA?CJsbﬁ V&P S T a1 86%\82%1 @i]‘c!"b[434521 PG RN 83 (2, L s He), 2.78
(2H, thEs BBARD. 3'(5h&30t(8m Ine) cemmund:mgz )8 pes i esbof(manpet hyl

sTEPY. &eFliofl: ldeiombRgt ane- 3, 1

ng to

Theditlp ceyerog g waajre"sr@ﬁr%f&ﬂn pthyl §tfiprof'. drdikysiariiht 9@@8 1H NVR
azablcé/@@ba]oc&ng 83 3rs<70hQ9ne(né]|:$ cdﬂoxylgteasﬁep( (%Idcccirdmg t&ﬂ%—e [}odda&re described in
tep 4 Q? (2H , 2.78 (2 t, J=5.7 Hz),
step 4.ah px ”?H 2.10- 1 .71 (6H, m MS (ESI) 230 (|v|+ H)+.
H- NI\/HRF(@D%)SEﬂawH dd, = 8.8, 5.5 Hz), 6.88 (1H, dt, J=8.8, 2.8 Hz), 6.72 (1H, dd, J=9.2, 2.8 Hz),
2.84 (.0 3o 8 Allpudr g §¢rh§)pé ?@@ pa2bs fych 9.6 eH, Rt ane- 3.

|soc romenl pyrazol -

MS ( 5?! opanoate The title conpound was prepared
STEPf5r I 3 8'-fluoro-3',4'-dihydro-8 H-spirof8-azabicyclo[3.2.1]octane-3,1'-isochromen]-8-yl)-2-(1 H-

razoh-1 nvfnaifl QsRi ro[ 8-azabi cycl o[ 3. 2. 1] oct ane- 3, 1
T SOCH] Shgﬂg! %S and et hyl
Dhe(tileicoironn waslpr?mayrg%ff%m gtflgor()s'it epihydregpiralfgaglicyclofp.2.1]octane-3, 1'-

isochraEmy] (htdpt) ed &the 2T 19eR ek eélld?&glzachwg%@(’éﬁ toﬁ%()a&pﬂf2 ) according to the

procedj rigys‘ire”fé "{i‘?ﬁ’é\l"fe"g'%% 7.05 (3H, n), 7.03-6.98 (1H,

TH-NMP) (COB1:257.63 D01, 6.101.8rH2), 7H4358H,41, 41§ 125, 7.0 (1HAJAL 6=6 8 B,5 Hip), 6.87 (1H,

dt, J= s’s@aﬁﬂy‘zém 3H8<§f %97232%%% e, 1|~°r 2ﬁ1%|—&g 4(16%'7!’140'@H m), 4.15 (2H, q,
rr), 187176(2H m, 123(3H t, J=6.6 Hz):
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Ms (ESI) 410(M + H)+. STEP 5.
3-(3",4"-Di hvdro-8AJ-spiror8-azabi cvcl or 3. 2. 11 oct ane- 3

WQ 2006/13138% i r onrenl - 8-yl ) -2-(1/ V-pyrazol - 1- PCT/IB2006/001624
yl met hvDpr opanoi ¢ acid Thesgitl e conpound was prepared
fromethy

3-(3",4"-di hydro-8/-/-spiro[ 8-azabi cycl o] 3. 2. 1] oct ane-
J=7.23{z}1 '3:81i(2 ¢, WEb.meia), 32531182, (M), 2FpHaz d45.51Hz), 2.70-2.55 (2H, m), 2.15-1.60

n +according to the
LR S S S S ()

B8 1joctane-3,1'-isochromen]-8-yl)-2-(1 H-

pyrazd- 15@@1@% ol - DI HYDRO. 8AV- SPI ROr 8- AZABI CYCLOr 3, 2.

Aol e o i e dro S Skfors
azabncpyglgiaé.’pﬂ@tﬁy@@ﬂhgmﬂrom@] & V81 Ut-pysazobt- ylmethyl propanoate (step 5) according to

the pro@ulife@BriBed h 4Rb BRINERNAE Ris ES@%@I M LHPZ 938, (M2 +y4
EXA —L[ﬁ in tetrahydrofuran (15 m ) was added I|th|um
- Jnlnun1hydr|de (210 g, 5. 54 nnDI) at 0 C. The
& -3t tel 3’4 30260 ROS-APABIEYCE@lag. 1ﬂQ¢TANE31'
'SOCHRGMENkSYNERQPANGWPAG@2to 0 C the reaction mxture
F. was quenched the addition of 2N hydrochloric acid

30 n1_) and expracted with diethyl ether (200 nmi_).

"l

8ri ed over magnesi um sul fate, and

esi due was purified by col um
chronatogréﬁ y on silica gel (40 g), eluting wth
STEPheRRAeY @ {chitopRsrol -l @eth&dydhospHodyBlob&Hogie247 Mg (209 of

IS s, S T6R] PuSL 5Bl A (B8, oy 1n
dlmetlylfg_rqu‘yde GOngLX W adjipd 69%8od|um3|yq_ndp|zr) mmgra@gll 3.8, ¢2H,mmol) at 0 °C
and th mixdur® lwds2Klirrell » fod FohdRr BHZ the Qan%térﬁgératt}re e /mb¥de was added 1-

Crom B A3 B 698l WOIP) BHRIS 1.1 Byt uaggted for 10
hoursjat ipdortgnperdivieo cTherreacgor mixbox yasaduendied by thelagditiamny) eated then extracted

with dW@yl é}ﬁeﬁ‘Ré’dOQQL UZ?: NBnd "tt(e&fohfbﬁ’ﬁ@ orjahit HRERRRENWAshEd RN Rkter (100 mL) and

1
orine (R0 BN LGB 519, St lte. 8 PGS a8 dERSHeITy PLied by column
chromatvgraphooeslice geld86cg)i dheidg with béxape/@hy ficatate (M1 ) eto Bfforti Hi4 JR93%) of the
title c&%@as Qco?orl@é ofl: 45 ( 1H 'T) 6. 95 6 75 (2H 'T)

- N“’EpzﬁDQ'Pﬂ57§gié’924W5n)(‘b?-§4i(ﬁ 6%"%@5232%7 éumn ﬂ@ssa@si@ﬁp ), 1.15 (3H, 1,
J=7.0H95 (2H, m, 1.85-1.70 (2H, m, 1.31 (3H t , J=7.3

late

£ SR Ay |
X | sochr I Eﬂor@%l’;er% &[é‘%h&ﬁﬁﬁépﬁ%ﬁz\ @Bﬁhn%até &ep 1, 146 g,
41.9 reraﬂlbm w‘ggm%qle@%@&a?ef ‘:?H’lr@‘t p added a solution of potassium carbonate (17.4

) in v@at¢r48d inLioat Gedin (eﬁ}ph%dﬂ'@é(r}tﬁhé]ﬂ@@@ @uy bt]rrea fdrypotonrsyat 86 °C.  After cooling
to rooﬁ'zt@mb%%ﬂﬁ I"% r%ﬁt% eo\ﬁés aéie&@ﬁ#’&}ém 1 %r S]S%B %ﬂ_&%\d t?en the organic layer

accor rocedure descri

was V@i;gqppyv@ grlnel(pp(Nm;h og;r raa@eggm§ug@e(g}q e\,m;orated The residue was

purified by 8elémi Ehr()rihehlogrﬁbhy of.sHita del 1900 @ ld;utlrl@ W|th31985ne(ea"l(y|l adeta:% (30/1), to afford
= 5 Hz 2.30-1.80 (8H ,

657&7@2)5"{ ?173) titig g"%&’?%%§°"’ré§ PESl 320 (M + H)+ STEP 4.

"H-NMR (ORGP 6-387,36" (LM% e f3d3*f &, @z?élﬁht)qcu-dr%H& 5.88 (1H, g, J=1.7 Hz),

4.22 mt@merﬁm 37@@?htrlslrm4"1¢zl, 1Tége(3hlttj%mzmound was
O bbby e 2

BIdE) jro[8-azabicyclo[3.2.1]octane-3,1'-

E@Qﬁ@ﬂﬂﬁﬁﬂ&@L&ﬂ&é@ 1]octane 3 1 |sochronene] 8- car boxyl at

@séltﬂoﬁ Bf é")lu@@ 304 gf‘hgg 53?90[’8 E%ngﬂo tagg ?g ;&ﬁ&n{e %] (step 4 of

exanp
564.2m0, 2.51 mmol) in

oxamije§ 6518105 £ Il cp e C aSroB gy e
(1H, dd, J=9.2, 2.8 Hz),
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3.84 (2H, t , J=5.5 Hz), 3.65-3.55 (2H, m, 2.76 (2H,

t , J=5.5 Hz), 2.30-1.65 (8H, n); MS (ESI) 248 (M +

wooss/1SHEP 5. Ethyl S-fe'-fluoro-S ' -di hydr o- BEF/B0060001624

d- azabi cvcl ors™. p octane-§& 1 '-isochronenl-8-yl)-2-(1

Hpyrazol - 1 -yl met hvDpropanoate The title conpound was

prepared from'-fluoro-S *' -di hydrospi rof
ethanod('Q&)Z(ﬁlDIv&)é elirgddSt 28 W loan 8ays, THe-redci@chixirems]cofshegtedh) vacuo to give
brown s¥r9p eﬁ’u Yﬁsnduc=2§/la%tfélg?cydkgyac%ﬁknn%P%ln%&;%@d&csn%% gélcerh(t@égrﬂh r]rexane/ethyl
acetate (6&ip, t@; gigé th@%@mwp@cnwhlqh-qzomme@ mlsamwnsg‘ iRYly. dhengtbg P@duct was
further'ﬂmlfied by gl%pérlﬁse Tdc oﬂlsﬂ-lcaggelﬂli)evelapir@hnﬁ BH,CigtleOB T8/ B, to 2iférd 476.9 mg
(40.3% Lt’h Bt Al cobidss g, 2- 8 H2), 6.70 (1H dd,

%) ogthg ef°§‘ﬂi’ﬂasé‘ﬂ ?Sfﬁ . J=1.8 Hz), 4.60-4.40 (2H,
"H-NMR)( 300MI-|t50I()QIb—Ipprq) J=F8-23HIH, m.’B 7RY- 7(21H1me) 7.36:3.18 (34 )m), 7.04 (1H, dd,
J=8.8 ﬁzz%% T33Pl ddmd—s? HeAe 8o & Ha), é'75'5_§1ﬁ 31#)1:8 @HZ% 92H§51 09 (2H, g,

—73||(th 3Ry, t4%51(w,,3%3.19@$)9p3 §O228(9 2H, m), 275268 3H m)) 2.89-2.53 (1H,
26 (8 (8F) mpn a7 8H, 4'J= rlahiv)dms Bﬁmplmre()m& azad €Ml or3. 2. 1

STEP 4 %f%ghﬁior%eﬁz;ﬁl;'ﬂgq bidgibr849 oct]ane 3,1'-isochromen]-

Mmgﬁaépaﬁ_@ﬂ from et hyl
1% e(@xrrecf édﬂ@lb@o&thyﬂé (zdcbl"lwweﬁzyﬁlﬂ 'SRbilod, 8-dihydro-8 H-spiro[8-
azablcyc 352) itan% tl?,'ocb ome@né:l 8?0 ang ?e 8 ﬁg%@]g n§ IO)I2 %{r&)ﬂ)mp

st e ) accor di ng
tetrahwdrqﬁc@u@rr@ ae@@thar@é mlﬁ wes éiﬁeg 20¢ SOéwmm’pI@XlQe agysoysEEg|ufion (8 mL) at

room téqperétMe"'Tr@ rbactid® MixtuM wad Biirred %WE&CE 7hours and then aIIowed o warmto

room YA AOLOT A ) BUAFARELTS | SR RRERF S e (10

tetrahydROPANGING.) ACjuBleS TtHfH 4 by @tcﬁWZN HCI, then, the mixture was extracted with ethyl

acetats (dOZﬁLC)hé 81‘%%{6%%& axdrabd WREDKY BIRP HRA M S 2Ma dbedithted in
ed SO

vacuo. alanie ﬁy\lﬁﬁ Bgl’glﬁ% EX/'Prf%Fé%ttVQ%{LC ()E[ 6I|IC61 g&l dav&logln%h ?H?%/MeOH (15/1), to
afford maa\mmgmm% Yfobihersitie chenpol@Dasrelyhitaslidadded 60% sodi um -

TH. Nl\ﬁﬁ%dl\ﬂ% thsB‘ d”?\bf'i\k 5 9'411 7%%82% nf, 7 §097 §4 (‘EPiDr'n) 7%‘5 6(338(2&34 Az 77 (2H, 1,

J=5.5 Hanpét @i"u'f“ém?d“ﬂr‘f'é ~h119<Har€e7 'vlé}s? %H%}é%l 6![* m), 2.08-1.97 (6H, m), 1.83-1.72
(2H, ) br ononet hyl ) - 2- chl or obenzene (6.35 nL, 49.1 mmmol) at

MS Eg p%sﬂvrleﬁ]rrllg]ﬁm{ @f%h?‘“' Mgﬁgl’ﬁeg&ﬁ )VP@/E' 43bY XI\EI rge for 18 hours

ure was quenched

|R(KB'&;B4%@9%§3I69 4 8%F0015NRat49p;, 14F%éﬁ7‘b>1992a§$7e‘d“w th diethyl
Anal. @likvabr ¢23007NbD3RCI-Z PH20NT d4|1r>e 1.7t Negoor gani ¢ | ayers

water (100 nL) and brine (100 nli),

FoundV\@ &ﬁg@&f&s\%% sul fate, and evaporated. The residue
Mﬁhﬁ_purl fied by colum chronmatography on silica gel
2-(2-cbORogENZR]) 8t (B ngLUWFfdns hexareebhvhsrel ater. (|OCTANELA -
SIBE 14. fC he title conpound as a
S . 3) d 7.36-7.09 (4H, :
£ 4.26-4.06 (6H, n, 3.52-3.27 (3H, n), 1.39-1.33 (6H,

, t , J=7.0 Hz). STEP 2 Ethyl

¢hzyl )acrylate To a stirred m xture of

- enyl ) - 2- (di et hoxyphosphoryl ) propanoat e
(step 1l g, 41.9 mmol) and 37% f or mal dehyde in

STEP Waétﬁvl 2({3 thgggen% % %Idﬂ.leo V\?d?léll%?}(sg%éfﬁ%ja%g:k/(ﬁé?%gﬁlﬁ)lctlemg -3,1'-[2]benzofuran]-

Cal DOliate (17. 4 ({

8-vlprppemgaieat ure and the mixture was stirred for 6 hours at
ARRoRfrg toi¥ht @Foc@cﬁ@é H&XGribeR iR Q@HBt& BRI UIr®1.5tLoftheitlel ®mpound was

prepal’t\éﬁ D %;(‘gg\p{'e@q fjlll]org IBEI-} hp)(ro[B -aza |cyclg[§%0 onQné Saln& beﬂz%?uran] 408.1 mg,

1.75 mmol) (step 4 of example 3), and ethyl 2-(2-chlorobenzyl)acrylate (453.1 mg, 2.02 mmol) (step 2 of
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was washed with brine (100 nL), dried over nmagnesi um
sul fate, and evaporated. The residue was purified by
wae edoatrsu48hr omat ogr aphy on silica gel (300 g), BCTIB20¢5/001624
wi th hexane/ ethyl acetate §80/1), to afford 6.57 ¢
(70%9 of the title conmpound as a colorless oil: 1H NWR
(CbCl3) d 7.39-7.36 ( 1H, m, 7.25-7.1 6 (3H, m, 6.27
example AH, o, J=1 .3 Hz), 5.33 (1H q, J=1 .7 Hz), 4.22

- NM&ZKZ(E!DOj\ﬂ-g éDék prﬁggr@gég?g@ﬁq F06:7.75 (3H. mW)OB 1h1, %8, L84z, 5.1 Ha),

6.90 (14, (@, ok, onewzzye)z 1) (698 (1 58 A2 2 dich G (2HB I dpDARK, 0, J=7.

Hz), 328334 M, &Y 4. - S5 24l Af Ao g m)| $.9€[HPNBCH3 Az)Y

oate A So| qtl on of f uoro S A" -di hydrospiro
MS Eg'g‘?é'gYeé M'bl':'% ane- i |sochr omene] (step 4 of
19} I o 0 | \ -2

roparfoicaaidC N orobenzyl)acryl ate (step 2, 564 2 rrg 2 51
I net hanol : was stirred at
Agagrding teriae PRSI STHRY (HeEAER ST £ B o 1ol gpound was
prepare® ingi6\8e, YadIOIEm SYKILPR2- cﬁlb&)bér&slb d-l(&-flms-Srbi,&H épllre[d abgblcyclo[s 2.1]octane-

' el uting with
511244 ni?wﬁ%%%%@?é% B4 MoBedistmolRl U110 LD e
"H- NMﬂw(ﬁ@QM%ZoﬁM&%mp@ §7r&2(“‘bﬁ0lﬂ=ﬁ18 ), 71399 U ideh=7 Britzn 1.2 Hgle 7.29-7.23
) O8UG H, WRSIJoWHAEE HW 4 Hi) eeléé%ma@pag Atk \ver A GLoN2H, s), 3.36 (2H,

e e SRS L RS R Y e g 2o s on

m); colorless oil: 1H NWR (300MHz, CDCI 3, ppm d 7.38-7.32
MS ( Eé%3|tlm)m/24g(7g\/? 2]‘9* I(/IégtESI'?%gahZe 21@/2742é@\/|(ﬂ)-| 'T) 7.04

IR(KB 38”0912'30502 28545915, %84—}516(20,11)'51'80 43 85 i %41 gﬁpggg ‘%’"9 E|z§; Hz,
Anal. @al@Do CH4H2ENOFECFOIHER) G, 65,98 1H.(298; Nt3.20.J=5. 1 Hy) |
Found3e3ch: 1% 43K, 383, 3. 02-2.89 (2H, m), 2.75-2.68 (3H
5 802,583 (1H, n), 2.11-1.76 (8H ), 1.17 (3H t,
EXAMPLE93 (). MBS (ESI positive) mz: 472 (M+ H)+. STEP
2-(2-CHLORO-5-HYDROXYBENZYL)-3-(6'-FLUORQO-3' .4 '- DIHYDRO 8H-SPIRO[8-

Ne Qﬁne-s 1" -i sochromen] - 8-yl ) propanoa
ng, 1.012 mmol) in tetrahydrofuran
0i (8 nmL) was added 2 N sodi um

sTEPHYEH Q%L (54124 J&“ Mﬁeﬁﬁ%sﬁ&nbﬂﬁ 2-(cﬁlog>gpuer@l§ 2R@&H&>&&KE@&¥0¢\H)Hﬁoﬁanoate

Ine reaction was SsStirr for /7 hour
2 ot i aPAGRB 't eh%aﬂlﬁﬂtoesyﬁhs%ﬂmyéﬁfﬁ@eat(m%? Snc1® mmo) in NN
dimetigAaraRMidedb@d niLh wiaadiad 6D%esotiesi e is oiiriechl wia6l.26 g, 31.5 mmol) at 0 °C

and ’[h%I r‘?ﬁ&&lk e\ggst Ltn éﬁa&ﬂ{) éaﬁ'\(egl!e)n er%ﬁ:e{_@:w @rk&ful‘ér 3 tI(eSreglﬂ’)ing red solution was

acidecuglopeine rmobiPo I 6 -Greameidiiahiorqpaenal fﬁ” @ﬁ’fy' dﬂ"rf‘éhyls"a“e (. Org.
ChemCUvB) M@Gb?ﬂ?ﬂ(f BO7RY, YE0 Srridl) irell NatBsthyRagResde(T2 sill) &tat°€, over a period of

15 mIBl]E}%sp ae}'ngtctgv e s#_r%d mllxl?ure/ QN%ls’l os’urrecr %r egagg lé? th\gar%orﬂ Ut%ﬁw[)ergtq reb)f'he reaction

mixtureHPag] PYUkgsOIAo( wstm)200troL aarfdohh@ln @@sacedn«yth( etwl eoptaisf (16Ganl x 2). The
combihéd bRraRMRAY AHeASver MMihtfurs @LITEh, ahttcDMBNIHE0 MzacudMBdesidue was

purifiegjbégag%%%r%@é?ér%h,%%g g%?a gieg?q}utlrgg, %l%x%%@@héﬁ%@/(@ﬁf afford 8.3392 g
(58%)f the Jtldl @n{pbkhd abdightlordwriil;, 6.7 Hz), 2.91-2.60 (6H, n),
"H- NN?R @&)l@fH?EDﬂQj?pnﬂk? 12' 18A3 dl %?8 rﬁ%‘é 76'3H W@—i@ﬁ&) 6.65 (1H, dd, J=8.8 Hz

rtrve negative
29H244422 ek m [3)47-3-14Bleep) 1 - 3%423? 6"29961 19§74 I 68312 P§9‘69H s), 0.17 (6H,
s); MSL43Bpositiddi In/zz U3 v + HY92, 857 cnmi 1. Anal. Cal cd for
C25H27TNBFCI - 1. 2H2O0 C, 64.50; H 6.37; N 3.01.
Found: C, 64.27; H. 5.97; N 3.04.
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EXAVPLE 8

2- (2- CHLOROBENZYL) - 3- (6" - FLUORO 3' MBH- SPI ROr 8- AZABI CYC
WO 08/1244880CTANE- 3, 1' - [ 21 BENZOFURANI - S- YL) PROPAISKIB2006/001624

ACI D STEP 1. Et hyl 37

2-(2-chl orobenzyl )-3-(6"-fl uoro-3"H, 8Af spi ror8-azabicy

clor3.2.1l octane -3,1'-r21lbenzof uranl- 8-yl)propanoate

STEP Aol S fitek-outll hyOei -clésratsenbddcriylatest ep 3 of
npl_e 91 f t
p;ﬁgpar edzﬁme% m@ré‘@ e‘iq %tﬂﬁm ée é @fﬁg@@@%ypﬁ@ oxy}-2-chlorophenyl)-2-

(diethaxgphagrihesybrrepanogtp éﬁ@mhe& $59P g, 'R wipAX Adadrf 04@@dqhyﬁagm water (8 mL)
was a@ide%l5a ngRition 6ﬁb@t§ssﬂxn0fcal®¥|@d@| 221) g, ang rﬁ’hbl)/hn water (33.3 mL) at room

tempe?’tu ?%@h‘%l%g‘ esjn vaXsl%_‘_ %ﬁ/{? ?égaﬁr@éﬁdel A%er ng)ool na o} )ooﬂﬂstgxggerature the

reactiof, B@tuTe $3s (Pbkedrijto ethyp @ceatate J1¢BRIL) n\yashgd Oéh (watpr @@, mL), dried over
magnel,rugr shifiig; ana- o@néﬂ%ﬁa’cec@m%c&olﬁ'he Adidue aBpukifistZ by &lubnr#hromatography on

silica gg} eluﬂnglwtbt Iﬁxlanegethyj aeletage ﬁgﬁ) E%% }_g%'d 2% AIIZ )ﬁﬁ 9%/?.})0? th%%ﬂlé compound as a

colorle8s GR- 2. 54 (4H, m), 2.19-1.77 (8H, m), 1 18 (3H, t ,
H- Nw%r@m?iﬂlﬂzbnci\/’ép&%s} oPQS 4, MLES HY 872838 AV, D71 HSSE84 (1H, d,

J=1.3 Hz)(922A2Ho% o5 A £i): P68 (3 sk f LAGHHL I=AYHBMHO-8B (FHb P8 0-4Z £l ©)-
STEP $Gftey 3-.(R{[EhGutyRd@ethd)silyljoxyi-2-thienBaizuy-a(6l-f1&ryB')4'-dihydro-8 H-spiro[8-

azabw%logggjfok;%nggli'ds‘ﬁcﬁl%gr ﬂ le E Eaﬁcﬁ? procedure described in

the title conpound
@‘dlpg éq;)tae ewee rq;@esgglgeglpreﬁtgp pbp@fa@’tp'%ﬁ 437.4 mg of the title compound was
prepardd (n2 &4 @él@’@@ﬁ 2Yilubrod’, & &linybilobisio@-aXaiéyBiofa 2. Aivtdre Bt -aaeiomene] (step

4 of e@%ﬂe%{ %%Se'ﬁ %t??rgrﬂfl) %pd ?tlj % (()Sp tﬁrot gi’tél eiﬂéyas%ﬂ]ox%}gzlchl%'obenzyl acrylate
(step 2v§26.Dm@377Gmblh::  1H NVR ( 6OOI\/HZ DI\/SOd 6, ppm) d 7.42

- vaﬁq %dibmr‘i’z cé)m pémB‘E) 19 ( 71+§8 J(:B!;*th) G%sjﬂaréd% =Bi8.Hz15.8 HEZ b.84 (1H, ddd,

J= 88§zfq_ﬁz) 29 z-)éi 7(52432 @H élz_lfyzw J'isl %81 ﬁH’dijS‘(Eglz—’l" 3.25-3.12 (3H,
m), 2.99}2.5B(6816mj, 2H1-176, (8. )5+ 21 @51, { 241.3 H}), 0.27 BH; 9, 7.3 (6BIH;);
| +«J=12. 1 Hz, 57Hz)212(2H,rr),
M5 Egipo]s_%veg%é bb(mng,) p03| tive rri (M + ,
2- orp-Grs ben { H AZ3PICYS Q/[3.2.1]octane-3,1 -
|sochr&4é}@,8 vB@’éﬁanoe%ua 2915 2841 , 1620, 1480 1389, 1034,

'%]aS lgzggollﬁﬁ-l éet@@??‘%\f tegﬁgtgl r&&hyn g%ﬂ%@?é\m&: %engyl%qworo -3',4'-
dlhydrNSnglggB a@jq;qmﬁL(EQ g]ogtalc%’i tripachiomsnlgybRORSSEIgAStep 3, 437. 4'mg, 0.726
mmol)-idtelr@ydfobksR@nad’) add ethlrdR(D) Bk &HeRﬂl\BsodAMBUﬁMﬁ_acweous solution (4

mL) atéﬁx%&,te{np%f%gr—e IH“‘rzﬁe ?ea%tlon ﬁ%mmlred at go CP 1Rg3 (ﬁ%grs%néqep allowed to

warm &-rpegn tethtp@ra{tur@ and/geapenEaiad isiarya. Tescppiduat pelid wap HissaiMed Infyater (5 mL)-
tetrahﬁcﬂ@r&ﬂ @pﬁﬁéﬁb ey 2HaRBLed tolfH Abpadding@ HS) thdr, a nirtture was

extrac elq \A?(th dll ett%{%%? ﬁﬁﬁrgéé/ l %%)(l:n%tdat t%c sz%egg ér 3ré6q5§n%n Lu!fate and
concegtmdedjmvagud rTheaesidye yiap gqs%qlved iin MQQH 26d gurn‘lgq bgprﬁmqat)ve-gt_C @n silica gel,
devel ﬁ:rg W{F‘ Cﬁgmgﬁl(rmsa@ti 48 )Wﬁsl 2Bt 1 R oA x B @@co%@sﬂ%ly‘} SRR LS Brg of the

title °08P8b”\ﬂ 354 vg\hng 8?'[9’( ﬂ}ﬁﬁ‘ %Qf r%g gHLé éohg w21se 8{ ssoﬂleél in 2%@; anmomaqﬂﬁgo MeQOH,

and prBed lby liPEh@ digrb Fradtiaphyrabidhiempxiijatioresystebu 254 nraticotetmhy\Veters XTerra
MS CH @P?\ iO&SEﬁn‘EFIU%th@I Y% Q eo&gaﬁ'mc)n -1?0/&71% 46/60 @a@ent room

0-3 rdihydip-

tempegpsed WG E0TE N hstabe 7 CINGIoH e e SSIPRITgS AR s

"H-NVH (606NReE, DS Odd diavts 5 8l61 (e bfsp oot @R 1AL 8 Mg, 7.00@H, ddd, J=8.6 Hz, 8.6
Hz, 2.6 BACE 528 95 (1H, m), 6.90 (1H, dd, J=9.6 Hz, 2.5 Hz), 6.79 (1H, d, J=2.8 Hz), 6.65 (1H, dd,
J=8.6 Hz, 2.8 Hz), 3.79 (2H, t, J=5.4 Hz), 3.42 (2H, m), 3.01-2.63 (7H, m), 2.07-1.74 (8H, m);

MS (ESI positive) m/z: 460 (M + H)*, MS (ESI negative) m/z: 458 (M - H)". '
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m xture was poured into water (200 nL) and then
extracted with ethyl acetate (150 nL x 2). The
W@ vbilsuaes extracts were dried over magnesi um sedCT/EH2606/001624
and concentrated in vacuo.38The resi due was purified by
col um chr omat ography on silica gel, eluting with
hexane/ et hyl acetate (2/1), to afford 8.3392 g (58%
IR(KB B52d) 2940|2390, B9RPIGERd 425 18379 h244bt &N 068D 292,1840NNR, 668, 637 cm™.
Rp+h coal 3, ppm d 7.17 ( 1H, d, J=8.8 Hz), 6.76
EXAM‘Q J=2.9 He), 665 (1H dd, J=8.8 He, 2.9 He
- 5i41YDROXYBENZYE-31(6"- Qr§ H8H SRYRQIBALABIGYCLENS.2 1IOCTANE-
3.1 zéEﬂr@oréMNtavL SRGRAMOI CIDO 94 (9H, s), O. 17 (6H, s)
M5 (ESI positive) mz: 479 (M+ H)+. STEP 2. Et hyl
2-(5-frterbutyl (dinethyl)silv
poxy% el pr obenzvnacryl ate To a stirred mxture of

-(%-{[f 6ﬁ%yl(dinethyl)siIyI]oxy}-2-chIorophenyI)-

2- (diet phosphoryl) propanoate (step 1, 8.3392 g,
STEP}7 4 mmol ) and 37% f or mal dehyde in water (8 m ) mas
=——added a sol ution of potassium carbonate (7 215 gH

_E_ﬂﬁﬂmn_l_)_i_a.:&m'b‘erﬁbutvlrd@emVMWHOﬂ} -2 t ha. -spiro[8-
azabrcmld@ 8l Betd@S3, Pl2IbER6fufAl-8-Hifprdpakdate Under reflux. After

ot SR e TR S S
prepare®® 50.9% vididi fen 6\fliororRderiolSaraigienciobd 21 logigng-3,1-[2lbenzofuran] (step 4 of
examp‘ie‘)@ CRd FrHof &.d6MmMBs léﬁd ethie2- (Se{ﬁb/@HLﬂYI(&ﬂ&tM&Iyﬁdxﬂcb -8orobenzyl)acrylate

umm chronato % nsilica ge el uti ng W th
S‘epzrfé%ﬁ?é"/ee? nga%g}‘gtp’é ?22/ 1), to afford 2.2172 g
'H-NME3I300849z, ODCL,Ipemi & 1.1 @ (1thdpieasdizag.0a (Bt lddrJ=ed Hzpb.It Hz), 6.88 (1H, ddd,
J= 88%#.9?’\% éé l;"é'zm %ﬁﬁpﬁﬁéﬂ 29%5 éz\:l 511’3211 §*I%r§fzé)11 (1H, dd,
J=12.51g7 4.44izp2.9 2152 (61, =191 58H 31)61822((%’: Js—.)mriz) SePE( (8 5)40.18 (BH,
s); MS, (ESrpbsifvelia)z 588 @6+ APH, s), 0.17 (6HL s). STEP 3. Ethyl
sTep 4 (5-([tert-Butyl (di methyl)silvnoxy)-2-chlorobenzyl)-3

———=(6'-fluoro-3'.4 |-dihvdro- 8FLsp|ror8-
2-(2-Chlowl- 34 4 H. 3

wmnmgeméﬁﬁérdrng ro the procedure descrlbediln eteb 315}'
Aclgora‘ﬁg_?%ée cle%ure ngsc%geot prestetp ree)&%m%’qu P@@%f RHSa" 8onund was

prepargd - fromor&hyg' 245 {[tﬁrﬂwwr(@@grhvlbﬂs@owaﬁhIesraewyle%ﬁ iyse-Baiis!  -spiro6-

azabic é’l’o]!(;Z 1oL BAEB Q]E&%fu(a‘iﬁ ) HoRhofx afapl1e1 6.0 db. Damnol).

e AT e oAb o Py 5380 5 AT -0

Hz), 7.07 yiHatiéd, (8. Hz, 3,4 162 8.3Hzn$,79%6. 786 2io), §.62 (iH, NiVR=8.8 6B\3-& Hz), 4.91

(2H, s)g%’gb %H 99'9897 9d (ddh HEB 096859 (ehi?)nj 27146575( &H, mF'd

MS (ES! nysifiys) m/% 4765(1\@5+ 3;@ It/l§|_(_|ESl&:r’egatrﬁe ){9/z: (421}_'?M H) = 783 HZ)
EXAMBLBi1(2H t , J=5.1 Hz), 3.25-3.12 (3H, n), 2.99-2.50

H% é‘irl "-DI%YBIJR—%_%PIF&OO[B éth:rVg)
ENLB-YLJPROPANOATE "

AZABIg S
2- (2 Chlong 5- hvdroxybenzyl) 3-(6"'-fluoro-3".4"-di hvdr
-8H—s zablcyclor3 2.1l octane-3,1' -
nI I)propanorc acid To a stirred sol ution
of et yI

5 {[t® utyl (di nmet hyl)silyl]oxy}-2-chl orobenzyl) -
3 (6'-fluoro-3',4" -

To a sHirdtysdbsenSibh 613- @@r&r?ﬁa@r CBY(G'I-erbr% PR alirgelo@resplos- - i sochr
I anoalt e
czabi 0 B PR Rr BT o7 AR RGP CheEP s SUa T 42 o)

and 0.2 NNNesIhtaquisvdsysdiudon (@& relgu@busiol ahsiadded elhdnali2) mmtirop\weemt room
tenperature. The reaction m xture was stirred at 50 0C
for 10 hours and then allowed to warmto room
tenperature and concentrated in vacuo. The residua
solid was dissolved in water (5 nlL)- tetrahydrofuran
(3 nm)- ethanol (3 nL), adjusted to pH 4 by adding 2N
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15

extracted with ethyl acetate (30 nL x 4). The conbi ned

extracts were dried over nmagnesium sul fate, and
w@oveas4sat ed i n vacuo. The residue was di ssol R€HIB2006/001624

MeOH, and purified by prepmrative-TLC on silica gel,

devel oping with CH2Cl 2/ MeOH (14/1 x 1, 12/1 x 1, and

10/1 X 2, successively), to afford 40.3 rrg of the

tempeigy. 4nG B0 BT SR s LT 28 i AR g g reacton mixure
was copudrnitrbiied endyrickiBhd@r (¥htimras rdénaempejatulyen«afwod 315 mg of the title compound as
WhiteSgéqgo-purification system 254 nm columm: Waters

erra M5 C18, 5 mm 20x50 nm eluent: CH3CN 0.01%
Anal. Ca@@@oGsHaN@EﬁﬁlPAa 252080 5874t /663 '(\'(%Edl ent); room
Found; @p8dfdd. #r&; Nf3-@fw rate: 20 mi/nin) to give 7.0 ng of
EXAMPI®i1ditl e conpound as a white SO|Id 1H NWVR (6OON+E

[21BEI\EOWJRANB&YL)‘HHOPANOAMO (1|—| dd J= 9 6 |—|z 2. 5 Hz) ,
679(1HdJ28|—|z)665(1Hdd J86Hz 2.8
3.79(2H, t , J=5.4 Hz), 3.42 (2H1 m, 3.01-2.63
(;Léwu ‘ % 1.74 (8H, m); M5 (ESI positive) nmlz: 460
(ESI negative) mz: 458 (M - !

Br) 20, 2940, 2590, 1592, 1569, 1475, 1337
1244 10871089, 992, 860, 816, 668, 637 cni 1.

ros AR F 4B AR ez g o

[2]benzofyran] @mmmwcaswpmme@ A ng 97350 mmolgangp 1 N NaOH aqueous
solutiod 14.58 raf, b 254 thBI) Whé sddaB binvns (d mi) bekyike 2-rédth @hpBRIAZY. Mhd reaction

micurk i 2G5 S0 Yo SR G600 sy s o ang gy veowm
room tampgretugde effad hty mgoftth@tlt}@rcgme@wﬁéls gdadie sdied in step 4
srat Al YOI 8B40 ;oo o 6, amound s

re %yleldfrom(step of exanple 3,
F°“”d8{21 %a%‘g %@ﬁ 3%°%mol ) and et hyl

2-(5- {[ferf but yl (di met hyl )silyl]oxy}-2-chl orobenzyl)a
crylate (step 2 of exanple 9 147.9 ng, 0.42 mol):

1H NWMR (300MHz, CDCI 3, ppm) 5 7.18 (1H, d, J=8.8 Hz),
7.08 (1H, dd, J=8.1 Hz, 5.1 Hz), 6.88 (1H, ddd, J=8.8
Hz, 8.8 Hz, 2.2 Hz), 6.73-6.63 (3H, m, 4.94 (2H, s),
4.12 (2H, m, 3.24 (2H, brs), 3.11 (1H, dd, J=12.5 Hz,
4.4 Hz), 2.99-2.52 (4H, m, 2.19-1.76 (8H, m, 1.22
(3H, t , J=7.3 Hz), 0.96 (9H, s), 0.18 (6H, s); M
(ESI positive) mz: 588 (M+ H)+. STEP 2.

2- (2- Chl or o- 5- hvdr oxybenzyl )-3- (6" -fluoro-3'/-/, 8AV-sp
i rof 8-azabi cvcl or 3. 2. noct ane- 3, 1' -r 2| benzof ur anl - 8-
vDpropanoi ¢ acid According to the procedure descri bed
in step 4 of exanple 9, 1.1 ng of the title conpound
was prepared from et hyl

2-(5-{[fert-butyl (dimethyl)silyl]oxy}-2-chlorobenzyl) -
3-(6'-fluoro-3"H,8f/ -spiro[ 8-

azabi cycl o[ 3. 2. 1] octane- 3, 1' -[ 2] benzof uran] - 8-yl ) propa
noate (step 1, 114.0 ng, 0.194 nmol). 1H NVR (600MHz,
DMSO-d6, ppm 5 9.64 (1H, brs), 7.27 (1H, dd, J=8.3
Hz, 5.0 Hz), 7.17 (1H, d, J=8.6 Hz), 7.07 (1H, ddd,
J=8.4 Hz, 8.4 Hz, 2.3 Hz), 6.79-6.76 (2H, m, 6.62
(1H, dd, J=8.6 Hz, 2.9 Hz), 4.91 (2H, s), 3.33 (2H
rh), 2.89 (2H, d, J=6.3 Hz), 2.76-2.57 (3H, m,
2.14-1.75 (8H, m; M (ESI positive) mz: 446 (M +

H +, M5 (ESI negative) nmlz: 444 (M- H)
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EXAVPLE 1 1 SODI UM 2- ( 2- CHLOROBENZYL) - 3- (6' - FLUORO- 3
| . 4" - Dl HYDRQ 8H SPI ROr 8-
WOZOBIENEY O 3. 2. NOCTANE- 3, 1' - | SOCHROVENL- 8- YLNREXDE2BIGAD 1624
E To a stirred suspension gj
2-(2-Chl orobenzyl )-3-(6"'-fluoro-3',4'-di hydro-8/-/-spi
rof 8-
azabi cycl o[ 3. 2. 1] ocLamms 3, 1' -i sochronen] - 8-yl ) pr opanoi
c acid (step 4 of exanple 7, 285 ng, 0.642 mml) and
0.1 N NaCH aqueous solution (6.4 m, 0.64 mmol) was
taddeameeund wbine fofiowing fogpd(li se at roont enperat ure. The
reacﬁzon m xture turn@d to a clear solution. After 30
' @ssStirring, theyreaction mxture was
\ J er vacuum at room
nmg of the title conpound as
, h.Aral . Cal cd. for C25H26NG3FCI Na-2.5 H2O C,
58. 7{CHYA 6. 12; N, 2.4 Found: C 58.46; H 5.87: N,

2 ( 2- CHIOROBENZYU- 3- (6" - FLUORO 3' H8H- SPI ROF 8- AZABI CYCL
Or 3. 2. nOCTANE- 3, 1' - r 2BENZOFURAN - 8-Y PROPANCATE To a

ora &ia?rﬁéc%gtlcg?&zdé b@"bsﬂefr or salt thereof 8
I ro -aza
Whefew.‘{ﬁe%[ Shepea e et oot S PisaRn A GrEIOE ) 1

R® repmsepiaao'l @ kamrqdir}q seepoiondlly evtatitplee bB 1 t13 substifuerds P8gendently selected
from Fm&%& éce hb')\lﬁl@" ?‘QQ§@H§Ikc§<9| HEtbBBry( B 885-Mbr, 6.hefbBred aromatic |

) vvas ad nol 0
netero g, e ST ST B0 1 AP G n e < T oy or
1 sulpBwland it o2 nifFbgen; the reactl on m xture was concentrated
X-Y- %9%3&% %?i,@nd@q CLaeube@h,leom tenperature to afford
e tithe conpound as a white solid.
a”d“iﬁﬁ’éﬁsg%ﬁpcwf@or C24H24NCBFCINa - 3.5 H2O. C, 55.98; H,
6.07; N, 2.72. Found: C, 55.68; H, 5.73; N,
% qge %d\/ﬁd %ccoﬁi r%otg%mq Qlﬁlerte n%ﬁaﬂ%lR@\MdQ&enﬁg{ﬂVVép@es@w hydrogen or
armaceutically acceptable ester of sal
ﬂuo””Fhereof V\herel n Rl and R2 independently represent
hydrogen hal ogen or (Cl- C3) al kyl; R3 represents aryl

SDBLALIRS Weo RO, AL by gpbstituted by 1 to 3

ect éd from hal ogqy )

wherehwya{r orggrese(n@ _ptrlergb gr Merqﬂryl ( @q_chcgytgp%@ﬁpbswgp% aﬂ y1|o B gsubstituents

indepéhdBnitly GdelebteBINRE hA6hed) BYBRdXY.C( Ch@:a)%IkQCcyC(Q-Cs)glkwp heteroaryl is a 5- or 6-

memb%loerd% n’?’a{tlgﬁetg OE)Q% %o%ﬂ;pn% %()Q(t)péré }{o%%gﬁré %)ru b(?l?%é)’%x glepaulphur and 1

or2 ”'FfPQqnogen -X— Y- represents -CH2O-, -CH(CH 3)O or

C(CHS) 20 ; and n represents 0, 1 or 2. 2. The conpound

ord e nd R2 independently

?8% nof% acd? ﬁg%anryopﬁu{f??"ﬂséﬂ% The conpound

whereabBorrgprﬁQ}ntsoplaqmyl eh&etafoay| selpsied) from pyridvin éirazell, Aepthiazolyl, pyrazolyl,

|m|da{o§/pr|§<§<§ﬂﬂ)$ dPhS(BXdlyl 0§auh%h&fy?§ltﬁd/ |hetteﬁiéﬁ,h g@bbtgfr\al{y: Substituted by 1 to 2
ituents independently

subsiZETE e P EPRRERi s8R THY B RSP PEREHT RGN or

(C1-C3Jal kOXy, heteroaryl is a 5- or 6-
5. The compound according to any one of claims 1 to 4,

wherein R® represents phenyl or heteroaryl selected from thiazolyl or pyrazolyl, said phenyl and heteroaryl

are optionally substituted by 1 to 2 substituents each independently selected from halogen or hydroxy.

6. The compound according to any one of claims 1 to 5,
wherein -X-Y- represents -CH,0-.

7. The compound according to any one of claims 1 1o 6,
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menbered aromati c heterocyclic conprising either (a) 1
to 2 nitrogen, or (b) 1 oxygen or 1 sulphur and 1 or 2
wWoRisoyEss 4. The conpound accordi ng to any oneCDiB2006/001624
claims 1 to 3, wherein R3 gepresents phenyl or
heteroaryl selected frompyridyl, thiazolyl,
i sot hiazolyl, pyrazolyl, imdazolyl, isoxazolyl or
whedia @ @dpydsents @iogli.phenyl and heteroaryl are optionally
substituted by 1 to 2 substituents each independently
sel ected from hal ogen, hydroxy or nmethyl. 5. The
& dhpeamneuntrcsedinadp ¢lamaselesisd fof: clains 1 to 4,
3-(3 HWAESpRb[B-aBbidyEIp 2SIfittape B ERbenDfurdiB B g 24 B thisel-£ @iney)propanoic
acid: fromthiazolyl or pyrazolyl, said phenyl and
’ heteroaryl are optionally substituted by 1 to 2
3-(1H-Bybail tylréri8's. 8élepho[B-azrbjsusiel@ At Joptage:B.d dRlbenzotuganl-fralimsiwbpropanoic
acid; Of hydroxy. 6. The conpound according to any one of

.. Claj 1to 5. rein -X-Y- represents - . 7. Th
oo RSB RPN £ GOSN ATHE TP I8! wher of n
3-(6'-RiuorcePH 8 Slepir§8-8zabicyclal3.81]oTthiee-8, b FiglbenzdfueoE & yIHR-A(g3-thinzol-4-

Imetroh@bdihdic sgl.ect ed from
yime §B éﬂ% 8 i ro[ 8-azabi cycl of 3. oct

32 -/, 8H Spi r o[ [3.2.1 ?ne-B,l'-$
3-(3' 4 Dipydip-8f pril8papbisvciof3. 31 lpgipie b1 isecrpmaRlifM)) ! Bipya
yimethggprekianoic acid;

1 y ] ey e ' y [ _r b R . 2 A N A A
oo-Ficka SR A Sl e Ok B LSl Bl o ol
yimethghrrenaneie 8¢ig' / - / | 8H- spi r o[ 8- azabi cycl o[ 3. 2. 1] oct ane- 3, 1
2-(2-ChiotoBbmen 306 a3, BdBpdrbeMbiad®azabit glofd:2. W ctane3B, 1'-isochromen]-8-

l%]_be

[ V-.spi.r.ot S-azabi cycl of S*. i | oct ane- SM' - *benzof ur anl -
ybmb%wgcgm&thiazol - yl met hyl ) propanoi ¢ aci d;

2-(2-Chlo{oenzy)-31t5 Hyetp 8- 4 eniSsahiav aBi2eastasp 3, 12[2lenzafuipnd:-B3/) propanoic
acid; 1 '-isochronen]-8-yl)-2-(1 Hpyrazol-1 -

e, | ).pro i.c.acid;,, . . . .
22 e REL BB L nBRR ranai ymrapar e e
isochrproenl@népi8parioiciasidchr onen] - 8-yl ) - 2- (1/ -/ - pyr azol - 1-
2-(2-036'o%-%k&x%&%@ﬂ@ﬂu'éﬁi-(ﬂlh’,8H—spiro[8-azabicyclo[3._2.1 Joctane-3,1'-[2]benzofuran]-8-
| 2-&2- | or obenzyl)-3-(6"-fluoro-3', 4" -di hydro-8Hspiro
Y)Propagoig 5dhi cycl of 3. 2. 1] oct ane- 3, 1' - i sochr onen] - 8-
or a plydrinpreofiaiyoicceddilegster or salt thereof.
2-(2-Chl orobenzyl ) -3- (6" -fluoro-3'H 8H spiro[ 8-azabicy
g(;l(ﬁohh?’ér%éc]élx’ﬁ)c% gc?n%o%ftig'n i_n[:I%(]iirkl)g(le ch%fnld&% ]o_f 8tﬁey #o?’rglgla(\) I?I ,nocglacpharmaceutically
accepf2ble 261h biogath-terduoy, cis abefjrize vz srby) on8-of Blains| utorep tagkthdr withi shgharmaceutically
accepRbRldxGRbAtO[ 8- azabi cycl o[ 3. 2. 1] oct ane-3, 1" -
|socﬁronen]-8-y|)propanoic aci d;
2- (2- Chl or o- 5- hydr oxybenzyl )-3- (6" -fl uoro-3' H, 8H spiro
{Busz i @ypba{ddf heldrowtagh er Spidrmpitaizatfceptaing eBer or salt thereof, or a
|GioR GHefk ' ! G §GR4 aP i h
ol BERSORGfgR sl O BURET TSI 15508 S0froryoy, oo
manufagigie g ﬁ@dlgaram[ﬁqaa dipeasp or phieh AT QRH §u?taq9|n|stals indicated.

pharmaceutically acceptable ester or salt thereof, as

pleﬁ'hé’]&s% aic}fjcirtg}gg%/ ﬁogﬁﬁn % wﬁérgh % d?Segé%} i§ Seléc?&leprr%aiﬁ,\’iskgp &sorders, eating

phar nmaceu ' '
disorders including anorexia and bulimia; anxiety and stress conditions; immune system diseases;

locomotor disorder; memory loss, cognitive disorders and dementia including senile dementia,

Alzheimer's disease, Parkinson’ s disease or other neurodegenerative pathologies; epilepsy or

convulsion and symptoms associated therewith; a central nervous system disorder related to gulutamate
release action, anti-epileotic action, disruption of spatial memory, serotonin release, anxiolytic action,
mesolimbic dopaminergic transmission, rewarding propaerties of drug of abuse, modulation of striatal and

glutamate effects on locomotor activity; cardiovascular disorders including hypotension, bradycardia and
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accept abl e excipient. 10. Use of a conmpound of the
formula (I) or a pharmaceutically acceptable ester or
W@ 2006/13438F eof , or a pharmaceutical conpositi onPCTEB20GF001624
as defined in any one of chains 1 to 8 and 9,
respectively, for the manufacture of a nedicanment to
treat a disease for which an ORL1 antagonist is
strokel, RghaCdis@dkrs Intludiny) vates @xaeton) stidgn foo exéraiiom 4 syhdro@e fof inappropriate

secret]iolﬂ fdénﬁgja%ﬁc g‘rm%ﬁé E&?&Bﬁ f aQt%irR@gtiHal o‘?’éo@%@;b%iv?é%rogs_%;o%rs including adult

|sor ers anorexi a and na, .
resplr@tﬁm ] vsmwdsqmeeé/éﬂfé%nmeﬁ Bligs disqregrei eclusipg t hepityi sihesdss with ascites;
sexual &%@ﬁ&bﬁﬁ adér‘é@ bARbharRINBOY iNcRBRg 0B&aBie] piendhb§AisdBdes or tolerance to

ncludlng senile denmentia, Al zheinmer's

ordaﬁngggg ”aﬁ%f%wﬁggem' s di sease or ot her

neur odegener ati ve pat hol ogi es; epil epsy or convul si on
BN GhS NIEAcOTEin @R TRGh 36 RFkrbil BleQiM¥ebdt is paigent ral nervous
system di sorder related to gulutamate rel ease action,
anti-epileotic action, disruption of spatial nenory,
e Acvohingtiondgickidibe a camw(d»LmH pt the forotla Ghor aweuhdcatticelly acceptable ester or
salt th@@@fﬂgé H’éﬁﬁ@d i ahy @rfé%'frb@lﬁisq No 86y Wmamﬁpaﬁ?ﬁwé&ﬁtlc‘aﬁy active agent.
drug of abuse, nodulation of striatal and gl utanate
effects on | oconotor activity; cardlovascular
di sorders incl udi ng hypotensi on, bradycardi a
andstroke; renal disorders including water excretion,
sodi um i on excretion and syndrome of inappropriate
secretion of antidiuretic hornone (SIADH);
gastroi ntestinal disoders; airway disorders including
adult respiratory distress syndronme (ARDS); netabolic
di sorders including obesity; cirrhosis with ascites;
sexual dysfunctions; altered pul nonary function
i ncl udi ng obstructive pul nonary di sease; or tol erance
to or dependency on a narcotic anal gesic. 12. The use
according to claim 10 wherein the disease is pain. 13.
A conbi nation including a conpound of the formula (1)
or a pharmaceutically acceptable ester or salt
thereof, as defined in any one of clains 1 to 8,
together with anot her pharmaceutically active agent.



