= WO 2004/ 041800 PCT/ SE2003/001703 1 4( PHENYL- Pl PERAZI NYL- METHYL) BENZAM DE
DERI VATI VES AND THEI R USE FOR THE TREATMENT OF PAI N OR GASTRO NTESTI NAL

DI SORDERS BACKGROUND OF THE I NVENTION 1. Field of the Invention 5 The

present invention is dirtected to novel conpounds, to a process for their

pr epar at i onW I3 e and phar maceuti cal conpositions_68#%?W§@W'M&he novel

conpounds. The novel conpounds are useful in therapy, and in particular for

the treatment of pain, anxiety and funclional gastrointestinal disorders.

2. D scussjemeRr RabErARINALMELTDERENZ AVEDEOERFATIVES ANSTHER edEas

having a rpgeTiR TENTNIBRTIOR FAMCOR CHSSTROISITERTINAL oueRDERSand pain
systens. Ligands for-the S receptor may therefore find potential use as

anal gesi cs,. and/ or as anti hypertensive agents. Ligands for the 6 receptor
have al so been shown to possess inmunonodul atory activities. The

i dentificati cBAGKGEROUS pENY 8Nt popul ati ons of opioid receptors
(, 15 S and x) is now well established and all three are apparent in both
central and eri pheral nervous systens of many species including man.

Anal gesi a has;ﬁééggﬁtﬁkﬁﬂuéa in various ani mal nodels when one or nore of
these receptors has been activated. Wth few exceptions, currently

avai | abl e sel ect i ideopiseitdnventiqngafiaestagite npvebeomppoundsp tp 4 proepss for&eind are

unsui table f j 00 SLE Ak - e n@;@- @gﬂ of a _
non- pepti di c ﬂ%%%%@??&%§%§%%§%¥?%%%g§€b%?%gﬁgﬁ§gi.t %%qrnavggf Phar macol ogy
and - Exper i mesempbuidseTlgyeyelicompoifs e useiplon tisspy366 if pgtg)lyr oy 5 agoni st
conpounds th Hg¥ PEEE ' Lfeed 10 1 he .orl ve many - :
di sadvant ageg&?an "?8 t g%/}g%g%#defrlﬁ rg%%fi(;lggorlﬂ% a%ln‘g%:% é?%eti cs and are not 25
anal gesi ¢ mhqp;%%g&ﬁ§ fdaihsystenmc routes. Al so, it has been docunented
that  many pf' [ agoni st conpounds show: si gni fi cant convul sive effects
when —admqi Stere%%%&c%gﬂot Pﬁzls'b)écnilfﬂen%ﬁeﬁ’%ﬁ‘d%ﬁ'ng'%ie%ﬂn%ﬂyﬁéﬂlytﬂncﬁgﬁseftS et at.

descri bes sonme 8-agonis _
such as circulatory and pain systems. Ligands for the 3 receptor may therefore find -

~ potential use as analgesics, and/or as antihypertensive agents. Ligands for the &
receptor have also been shown to possess immunomodulatory activities.
The identification of at least three diffe:reﬁt_populations of opioid receptors (i,
‘15 S andx)is now well established and all three are apparent in both central and
peripheral nervous systems of many species including man. Analgesia has béen
observed in various animal models when one or more of these receptors has been
activated. |
With few exceptions, currenily available selective opioid 8 ligands are pepﬁdic
20 in nature and are unsuitable for administration by systemic routes. One examiple of a
* non-peptidic 5-agonist is SNC80 (Bilsky E.I. et al., Journal of Pharmacology and
Experimental Therapentics, 273(1), pp. 359-366 (1995)).
Many & agonist compounds that have béen iglentiﬁed in the prior art have
many disadvantages in that they suffer from poor pharmacokinetics and are not
25  analgesic when administered by systemic routes. Also, it has been documented that
niany of these § agonist compounds show significant convulsive effects when
administered systemicaily, _ ' :
U.S. Patent No. 6,130,222 to Roberts et al. describes some 8-agonists.

. However, there is still a need for improved 6-agonists.
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- However, there is'still a need for inproved S-agonists. 30 WO 2004/ 041800
PCT/ SE2003/ 001703 2 DETAI LED DESCRI PTION OF THE | NVENTI ON Definitions
Unless specified otherwise within this specification, the nonmencl ature used
in this specification generally follows the exanples and rules stated in
Nomencl at ur@0gpo4/08i8e gani ¢ Chem stry, Sections A B, CPQI/SERIENTENI H,

Per ganon Press, Oxford, 1979, which is incorporated by references herein for
‘its exenplary chem cal structure names nd rul es on nam ng chem cal
structures. The term"Cmn" or "Cmn grodp"” used alone or as a prefix,

refers to any EDBESCRIPTION OF THEQSWENTION 10 The term "hydrocar bon"
used alone or as a suffix or prefix, refers to any structure conprising
only carbon and hydrogen atonms up to 14 carbon atonms. The term "hydrocarbon
radi cal " or " Dedfigesy byl " used al one or as a suffix or prefix, refers to

any structure as a result of renoving one or nore hydrogens froma
hydrocarbon. 15 Thenkerspecifiddotherwiss asthid this epcetficatonaihe wbikncllirepiefinx, refers

to nmonoval ent . straight or branched chai n hydrocarbon radjcals conprising |
t o about 12 c&‘%@ﬁclﬁ%ﬁtﬁﬁﬁ?neﬁﬂ%&r}%ﬁlmtge ??599‘1’835?? sjstpted S’F‘?f’czﬁ’é?'e&f nor e
unsaturateg cerhen CRHReR, Skabsas4, BTaeDt BN Mandlrk pérgRfon MeRJORMRNA0P, as

suffix or prefix, refers to divalent 20 straight or_ branched chain
hydr ocar bon r &aichas Benerpted by Frieramcenbeea feor its 2xemplyyg shemica) SEuCtyfsmames er ves t o

links two str e We8dn hadRkRBEmicd Reudnatdn “al kenyl " used al one or as suffix or

prefix, refers to a nonovalent straight or branched chajn hydrocarbon

radi cal having at Thedsim Yhe" a1 Gonsrewr ised alers fispea BISHY, rafyes e BWPSIOEP ng at

lleast 2 up topahgil tdR 4B5PAHmat ons. 25 The term "al kynyl " used al one or as
prefiXx, re%e?s to a nonoval ent straight or branched chain

“ocar b radi calhettert Thydwearbenisisedaionecerap s puies ohpyafix, refers to any

structure comprising only carbon and hydrogen atoms up to 14 carbon atoms.

The term “hydrocarbon radical” or "hydrocarbyl™ used alone or as a suffix or
prefix, refers to any structure as a result of removing one or more hydrogens from a
hydrocarbon, | _

15 The term “alkyl” used alone or as a suffix or preﬁx, refers 'to monovalent
straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon
atoms. -An "alkyl” may optionally contain one or more unsaturated carbon-carbon

" bonds. | | |
The term “é]kylene” used alone or as suffix or prefix, refers to di?alent

20  straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon

atoms, which serves to links two structures togethe_r. ' '

The term “alkenyl” used alone or as suffix or prefix, refers fo a monovalent

‘straight or branched chain hydrocarbon radical having at least one carbon-carbon
double bond and comprising at least 2 up to about 12 carbon atorns. _
25 The term “allcynyl” used alone or as suffix or prefix, refers to a monovalent
 straight or branched chain hydrocarbon radical having at least one carbon-carbon
triple bond and comprising at least 2 up to about 12 carbon atoms.
The ferm “cycloalkyl,” used alone or as sufﬁi or preﬁjc, refers to a |
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

30 carbon a{toms;



“triple bond and conprising at least 2 up to about 12 carbon atons. The term

"cycl oal kyl ," used alone or as suffix or prefix, refers to a nonoval ent

. ring-containing hydrocarbon radical conprising at least 3 up to about 12 30
carbon ato 4/ 041800 PCT/ SE2003/ 001703 3 The t ’ | kenyl "
~used alonemgpzﬁgkégg%ix or prefix, refers to a nDnovaJégﬂgEaﬁﬁgﬁ%gntaining

hydr ocar bon radi cal having at |east one carbon-carbon double bond and

conprising at least 3 up to about 12 carpon atons. The term "cycl oal kynyl "

used alone or as suffix or prefix, refers to a 5 nonoval ent ring-containing
hydr ocar bon radi cafbetigrd Teyclastkenyh stsebrlenacermp suffis aF peHx. refersgpe bond and

conpri sing abg Uit Qo - {IEETAY sed al one
or as suffix %?ﬁov}lee |x,g0$°g?dg[#£sg%}?x%%fﬁb§%ga{/a ent gn%%ra %)t?glr %rﬁaﬁr/gaé?dé&al havi ng
one or nore pdivpleivad emdtorgprisiglblieast B g o staut IPcarttanetmmts. ¢ character, (e.g.,

4n + 2 del ocal i zed..el.ect.rons),.and, conpri sin up.to~about . 10 14 carbon
atons. The term"a It%tﬁle'cyagéwgoﬁgggf?ma%ragﬁ‘%ffrgﬁ'eﬁ%’@%sf?arefers to a

di val ent 3y dhosdvelRorrigasbnfattingdigpdratgrbon adival aving 4p byt whs edrbdmsagishncar bon
rings having _ arqmatic, character, (e.qg.,. 4n .+ 2 delocalized el ectrons) and
conprising 5 ‘HB{BtQD n B%Qompﬁmggﬁ%%ug?%%}l’c s (O R to link two
structures toget hethe téen “ERE” 4248 Blond 6f BIAENX D PrefitSRfbratoANBoRialag a suffix or
prefix, refers to a ring-_containing structure or nplecgul e having one or

more mul ti val BRFCRBPR FHELIRYING OPR QERERASHENIAIERP e P RS ATNEE 0, P and S, as
a part of theahhsih chhfabiet .8, 412 dbB6dIieH Q16btdhs) 8@ Sémpishipts MPtolaBor@bout 20
atons in the ri ngL(s). Heterocycl e nmay be saturated or unsaturated,

contai ni an_ onk GF 0FIF_@F.CE“ScIoubI e bonds, and heterocycle may 20 contain nore

t han/one ring. V\h%e%rﬂle‘zﬁf!é?x%’fﬁée_@ afoRB bAd AR SrdfRoR RN S ditnt t he  1ings -
may be fused or unfused. Fused rings generally refer to at |east two rings

share two atloreceien eicelivwing ope reneEpelyenseayatehoebasgabadog har act er or
may not have ar&@a{xevcﬁmg?tglpgg,czwzdah&uasdéﬁéﬁ%ﬁé)%@@ammg%ﬁ%@' one or as

a suffix or prefix, 0 a ring-
14 carbon atoms, which serves to link two struchires together.
15  The term “heterocycle” used alone or as a suffix or prefix, refers to a ring-

containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O, P and S, as a part of the ring structure and
including at least 3 and up to about 20 atoms in the ring(s). Heterocycle may be
saturated or unsaturated, containing one or more double bonds, and heterocycle may
20 contain more than one ring. When a heterocycle contains more than one ring, the
rings may be fused or unfused. Fused rings generally refer to at least two rings share
’) _ twowatoms therebetween. Heterocycle may have aromatic character or may not have
argmatic character.
. “The term "heteroaromatic” used alone or as a suffix or prefix, refers to a ring-
25  containing structure or molecule haviﬁg one or more multivalent heteroatoms,
mdependently selected from N, O, P and S, as a part of the Ting structure and
including at least 3 and up to about 20 atoms in the ring(s), wherein the ting-
containing structure or molecnle has an aromatic character (e.g., 4n + 2 delocalized
~ electrons). . -
30 The term “heterocyclic group,” “heterocyclic moie’_cSr,” “heterocyclic,” or
' “heterocyclo” used alone or as a suffix or prefix, refers to a radical derived from 2

heterocycle by removing one or more hydrogens therefrom.



25 containing structure or nol ecul e having one or nore nultival ent

het eroatons, independently selected fromN, 0, P and S, as a part of the
ring structure and including at |east 3 and up to about 20 atons in the
ring(s), wherein the ring- containing structure or nol ecule has an aromatic
~character W® 2804041886 2 del ocal i zed electrons). 30 ThePEEPERP#8178} ocyclic
group,"” "heterocyclic noiety," "heterocyclic," or "heterocyclo" used al one
or as a suffix or prefix, refers to a raglical derived froma heterocycle by
renovi ng one or nore hydrogens therefromi WO 2004/041800 PCT/ SE2003/ 001703
4 The term "het er ogyedntl “hetdmRpelAl QA aline @8 ada Siffif boprefix, Efakhx, refers a
nonoval ent radical derived froma heterocycle by renoving one hydrogen
therefrom  THeWVaenhedies dedsogd drop %@%GIOWQPY&F@H@HE)PH%@’@%%@FT oBY prefix,

refers to a dival dicia by Ghsdd 3y BEY 8IFRE ¥EherP ying two
hydr ogens therefrg%tér% %&@%ﬁ?@\g%egs{ oﬂ(lgﬂienﬁg@tv\o stf}tbjct u?feeﬁsﬁ?%get her. The

t erm " het er oatiyalent gasling! derivadirom adstezpoyelf by renagvingrtepihydrogerfsdhesefram, a
heterocyclsyl %Xlﬁ&gveﬂé)ﬁ%it\?o g@&% tt@éeﬂ%elhe term "het erocyl coal kyl " used
urfirx or prefrix, refer

alone or as a'’s e 0 a heterocyclyl that does not have
aromat i ¢ char act erThe dmThetetoenylii ushdtlenoaray b enfiix onprefixalefersioar as a suffix or
prefix; refers,to het erocycl yl ene having aromati c character. The term
"het er ocycl O£efg§ch§1§1.hagg§&r%¥a§ﬁ§£%r.a§gs a suffix or prefix, refers to a

het er ocycl yl ene t ITat tcbchetaotylbanile] ausedalone orcls arsaffixer prefirprefesy ta

"si x- menbereq”  use prefix.refers to.,a qroup having a ring that 15
contains si xq’FF%C&Ya?@ﬁ%tF{W@)%Paerﬁf@%‘%?ecb?F& red" used as prefix refers to a

group haviong a ri Mye tdn@t-heteromdyRinerSused Wend oy aatfiittor phfikj reterswrber ed ring
hetgroaryl is a hetero | with a ring having five ring atons wherein 1, 2
or~3 ring at I%V@Y{eﬂ%é%%é?ﬂ‘?tkp%@%ﬁed fromN, 0 and S. 20 Exenpl ary
five-nmenbered ringhbekareaeytyclal&ldndt gy blond bif ala, s dr @hefix, refers to a

heterocyclylene that does not have aromatic character.

The term "six-membered” used as prefix refers to a group having a ring that
15  contains six ring atoms.
The term “ﬂve—memberéd“ used as prefix refers to a groﬁp having a ring that
contains five ring atoms.
A five-membered ring heteroaryl is a heteroaryl with a ring haviﬁg five ring
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and 8.
20 Exemplary five-membered ting heteroaryls are thienyl, furyl, pynjdlyl,
~ imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyi, 1,2,3-triazolyl, |
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2 4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl. '

A six-membered ring heteroaryl is a heterocaryl with a ring having six ring |

25  atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.
Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl. | B
The term “substituted” used as a preﬁﬁ refers to a structure, molecule or
group, wherein one or more hyd;ro gens are replaced with one or more |
30 Ci-shydrocarbon groups, or one or more chemical groups containing one or more
heteroatoms selected from N, O,8,F, ClL By, I, and P. Exemplary chemical groups

containing one or more heteroatoms inctude —-NOQ,, -OR,; -Cl, -Br, -1, -F, -CFa,



m dazol yl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl,
,2,3-triazolyl, tetrazolyl, ' :

, 2, 3- thladlazolyl 1, 2, 3-oxadi azol yl , 1, 2,4-triazol yl, 1,2,4-thiadiazo|y|,
1, 2,4- oxadlazolx 1 3,4-triazolyl, 1,3, 4- thladlazolyl and 1.3 4-

oxadi azol y|wozolg‘/gq1§p membered ring heteroaryl is a heterPGE’lSWObWOﬂWa ring
having six ring 25 atons wherein 1, 2 or 3 ring atons are independently
- selected fromN, 0 and S. Exenplary siXxsnmenbered ring heteroaryls are
pyridyl, pyrazinyl, pyrimdinyl, triazinyl and pyridazinyl. The term
"substit ut ed"-Qfs@)R, a5(=0)PHeINE,, £33, eNElRJ;d\lRlz SR, usO 4, eSO FREOR, -GN, group,

C1- Shyer ocar BORL greTEop MR REPIR B ). 9 BARIHE L5 e one or

nmore heter Oad)@:ﬁﬁmwm)?f}héréﬁlﬁhdﬂ “R0.is SC, fhydicbarbdl Fot exagipik, &bst&&ﬁ@' ary

.
1
1

chenical groups _contajning one or nore heteroato ncl ude -d,
-Br, -1, -F, Rhepymayggiesioqurqphe enqﬂ@wémbebl ia@meph@;‘/het’%q =0) OH,
-NH2, - SH5 - NARrein MB4itro, %%thoxﬁ@%idm faole anc?fsgflable C(=0 OR,

- O)NR2 NRC(=O R, oxo(=), no(NR) tbo )p an oximno (=N-OR),

wherein each B F‘%Olaf-h@PhWWm&acarbyl For exarrple substit ut ed phenyl may
refer to n'”Ophe%ktenﬁ%&‘%um“ﬁ“" ’asﬁgiiﬁfc%f’yﬁﬁ‘z’étrucﬁﬁ% BRRRGRYL pr g

wherein the nitro oxy, chloro, am no groups rmay repl ace
sui tabl e hycfpbgmdlnfrpnp pempteaiayes eﬁqhgmmﬂﬂom;@rrcﬁemémbsmmmﬁwsed as a

suffix of a frh(glg&%ﬂesér %&%%Evr‘h M r@&lllltj ot rélacH]; Oolﬂg or mo&*l ﬂgﬂi‘@gmﬁb&f it HstOr nore

nanes of chemca ers to a s con st ruct ur ecul'e or group,
which is & ragud:turemﬁmleeﬂ# acgrong Umbthgmnmmommggmm gohps. fior st 10 .

stuct ure, Le e naned chenical groups.
For™ exanpl e, gl%b&eher?y?’%églgﬁ?t\ﬁ% gé&%;/ %?’t%tgﬁmgﬂ% yls to nitrophenyl.

Het erocycl e incl u&&xoc&demkﬂaptﬁﬁexmmpie,aymiacpcﬂadabbrcmygledwshssuch as:
aziridine, oxirane, thiirane el oxetane i,et ane rrolidine,
‘pyrroline, i%@zbﬁ”ﬁﬁn‘ﬁ%r? ‘II]JIl |°%egtanepyr LT PR 1d1&e%og1§ey1 sul f ol ane
2, 3- di hydr of umédazolidlist, ﬁﬁambhﬂmd,r;qfazom ﬂxemladtydﬂﬁntme ai-dihhirefphaayi3- '
plperldl 2,.3,.6-1 I ne e

nor phol i [}3 3‘}‘}“8’ Fe%ﬁ@%‘t ﬂﬁ%ﬁ'ﬁlﬂ% @Eénfﬁwmwﬂm

piperazine, morpholine, thxomorpholme, pyran, thiopyran, 2,3-dihydropyran,

tetrahydropyran, 1,4—dih3}drop)uidine, 1,4-dioxane, 1,3-dioxane, dioxane,
homaopiperidine, 2,3,4,7-tetrahydro-1 H-azepine homopiperazine, 1,3-dioxepane, 4,7-
‘ dihydro-1,3-dioxepin, and hexamethylene oxide. '
20 In addition, heterocycle includes aromatic heterocycles, for example, pyridine,
| pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, 1m1dazole
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3-
- thiadiazole, 1,2,3-0xadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1 ;2,4-0xadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole, and 1,3.4- oxadiazole.
25 Additionally, heterocycle encompass polycyclic heterocycles, for example, | .
- indole, indoline, isoindoline, quinoline, tetahydroquinoline, isoquinoline, |
_tet_rahydroisoquinoliﬁe, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran,
2,3-dihydrobenzofuraﬁ, isobenzofuran, chromene, chroman, isochroman; xanthene,
. phenoxathiin, thianthr;ne, indolizine, isoindole, indazole, purine, phthalazine,
30  naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phénanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, '1,2—-

benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,



- tetrahydropyran, 1,4-di hydropyridine, 1,4-dioxane, 1, 3-di oxane, di oxane,
honopi peri di ne, 2,3,4,7-tetrahydro-1H azepi ne honopi perazi ne, 1, 3-di oxepane,.
4, 7- di hydro-1, 3-di oxepi n, and hexanet hyl ene oxide. 20 In addition,
het er ocycl e_j.ncl aromati c heterocycles, for exanpl

pyrazi ne, §Vb?ﬁ¥@?§§’ pyri dazi ne, thiophene, furan, fu§§¥§%£&%@@?3

I m dazol e, thiazole, oxazole, pyrazole, isothlazole | soxazol e,
1,2,3-triazole, tetrazole, 1,2, 6 3- thiadigzole, 1,2, 3-oxadiazole,
1,2,4-triazole, 1,2, 4-thiadiazole, 1,2, 4-oxadiazole, 1,3,4- triazole,

1, 3, 4- t hi adi abmz@lazahdthmxalﬂme Sxehesole; erbolinepacnidine: nseliidive, arbt er ocycl e
enconpass pol @niet erocycles, for exanple, ~indol e, indoline,

i soi ndol i ne, éU|no I ne, tetrahydroquinoline, isoquinoline,
tetrahydr0|squ|nohmmwnmﬂﬂﬂ&bpﬂzqdh@hﬂmpthudamnhmiﬂmhgﬂmmnmuﬂar|n
benzof ur an,

2, 3- d|hydrobeH§8¥h§%ﬂ“pg%ggﬁ§%§hk%“%%ﬁF%$ﬁﬁﬂg%ﬁ?%ﬁ%ﬁﬁ?gggﬁvgﬁﬁﬁnaﬁnthene
p henoxat hi §n, irchidesiiabreala, onk botad doiiinﬁtiﬁ. to Ibsmlrﬁlgohm mére denalve atopidr | ne,

ht hal azine, 30 na r.i di I naz I|n ci hn ne
bteri di ne. phamﬁfq%%ﬂgs B irrire ek i R ren etk GRoR
phenoth|a2|nedmaﬂﬂ@@%gggg?qmém%mdeﬁah zgh f@ﬁ@zothlophene benzoxazole,
0

benzt hi azol e, benzim daz WO 2004/ 0 SE2003/.001703 6 .
benztri azol e, th|dgﬁﬁPmﬂﬁé““@5?%5%6?EWP%d?H%FWﬂ@ helgrqoyelyaesuchds ol i zi di ne,

and = qui nol'i zigiimayl, &ﬂﬁ@ﬁ@ﬂﬁﬂdﬂﬂ hLRHERS, Eﬂﬁ&@ﬁ@h&ﬁnﬂ%ﬁﬁﬁﬁ&ﬂﬁfﬁﬁnﬁﬁﬁcr'bed

above, heterocycle I ncl udes pofycyc L1 c heterocycles ereln t he rlng fusion

between t W offiHeFoEdyhgyrazeliding Pﬂé@lﬂﬁbﬁ'@wﬁ’lﬁ% gHelpd > -ddwdnirylbot h
rings and nor 8 st daRRArdian! LiEhy QR [iRioPRh: #@ﬂﬁmﬂEﬁﬁﬁkh%%mQ&nSUCh bri dged
het erocycl es incl ude qU|nucI| I ne dlazabl heptane and

7- oxabi cycl 0[21/1‘23113}]%@?%% Rl @Fﬂe?ﬂ&ﬁ}quhqlﬂ@ﬂuﬁﬁgﬂﬁ:ftbwmé’ﬁ%&% nmonocycl i c
heterocycl yl s gip %45%@1 te yarbﬁshm 1:9&@&9@/@1&}@'1' 4-8iB¥Any1, %%bﬂhﬁyl

oxetanyl, thietany pyrr |d|n m dazol

pyrazol|d|nyI¢D§vwh?Ompmyﬂﬂm@&é&%ﬁaﬁvﬂhwtﬁﬂf%¢%mﬁﬂ1h@mﬁmﬂmﬁWﬂ%déhranyl 0
i > dlgy?g$ﬁgﬁﬁg%hn ?ggnyl p|p Q%ln gﬂ%%@%kmfpﬁﬁ Ighpghorphol|nyl
pyr anyl t hi opyr arlylaﬂdlﬁglg -hetsrocyclyl mcludes aromatlc heterocyclyls or hetemaryl, for
| example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl,
pyrrolyl, imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isdthiaZolyl, isoxazolyl, 1,2,3-
triazolyl, tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-
- 20  thiadiazolyl, 1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4 .
0xad1azoly1 '

Addmonally, heterocyclyl encompasses polycychc heterocyclyls (including

both aromatic or non-aromatic), for example, mdolyl, indolinyl, isoindolinyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinokinyl, 1,4-

25_ benzodioxanyl, couinarinjl, djhydrbcoumarinyl, benzofuranyl, 2,3-
dihydrobenzofuranyl, isbbenzbfuranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoiﬁdolyl, indazolyl, purinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,

130 phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxézolyl, benzthiazolyl,
benzimidazolyl, bgnztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyi,
pyrolizidinyl, and quinolizidinyl. -



- di hydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl,

1, 3-di oxanyl, dioxanyl, honopiperidinyl, 2,3,4,7-tetrahydro-1H azepinyl,
honopi perazi nyl, 1, 3 15 di oxepanyl, 4, 7-di hydro-1, 3-di oxepi nyl, and

" hexanet hyl ene OXId | a addition, heterocyclyl includes aromatic
" het erocycl yV@ 2840 ?%roaryl; for exanple, pyridinyl, 4001703
pyrimdinyl, pyridazinyl, thienyl, furyl, furazanyl, pyrrolyl, imdazolyl,

t hi azol yl , oxazonI, pyrazol yl, isothiazglyl, isoxazolyl, 1,2,3- triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4 20
thladlazolyl 1 2 4hmﬂ&ﬂmaﬁﬂbypmymﬁhdhameﬁﬂmeﬁﬂﬂﬁdéhhhﬂaﬁmawdyyI and

by o TR S R B B e KPR AR L

i ndol yl', i ndoiﬂcnmlasmbx%%aﬁd@bb@ﬂcomnmmbthwgs arldeh6ra FRad R6| loRe | | nyl
i soqui nol-i nyl, tet rahydr 0i soqui nal |G§y @ .4 25 benzodi oxanyl, counarinyl,
su

di hydr ocounar Fmon ipdieihgings o kygmples W&?Q}Wﬁﬁ‘l"l‘?ﬁ%ﬁdﬁ apigealisrybf uranyl
chromenyl , 5 ChHﬁB%WEIo[Z?HﬁEHtﬁW ?Xabmgpwhept}qhenoxat hiinyl,

t hi ant hr enyl Izl nyI , 1 ndazol m{’)ﬁurl nyl pht hal azi nyl ,
napht hyri di nyl , quThvdm mﬁgmy wail ﬁbzz@pzi aﬁ;alsufﬁéqqam ripfers tompdienlsrafithe

phenant hri din di i &QF& azi nyl ,
30 phenoxazi né% a?ﬁ%hgjeanm soﬁ%eg quglg%_fe%ggf% opﬁﬂny ,hgée/drllcz%%%ﬁ%’
benzt hi azol yl alkotyanclidrs dethwixy,l ethm;rzwm:azzmpywoxy,mmquxyl $owsnxmﬁz ol yl,
car bol i nyl, uinolizidinyl. WD 2004/ 041800
PCT/ SE2003/ 00%%‘% &%L? ag{bélﬁltv%o%k’défng& ﬁ%ﬁgbycl i ¢ heterocyclyls described
above het@r ocycl yThe temcTaodes opﬁdrgdoq’tlhaiedalhactmw@yuﬂkl@pm;mfemtbhe ring

n betweep .t in N n to both
ri ngs and rmr c\é\%ﬁ?{h ?alrt;%da%ao }%grﬁ r@mﬁ%ﬁm@%ﬂﬁﬂgw ?ngﬁch
bri dged heterﬁcmdiy&sg&mlam&oqaxbmﬂmm nyl, 5 di azabl cyclo[2.2.1] heptyl; and
7- oxabi cycl of 2. 2. The term.’al kgx use gne or as a suffix or
prefix, refers'toiéﬂﬂg%iy@x% ﬁ?%%“‘%%ﬁ%?a &Fg?ﬁﬁf R, wherein Ris
sel ected froma hywhhgaﬁhﬁm1ﬂa¢hgxﬁnﬁbﬁm3nphqgywmakhanmmmmmwmmgammnthoxy,
eLhOXY,  PLOPORY. .5 SRR Ve b R ore algER Y | SOPUL XY,

"RT" or "rt" means room temperature. -

In one aspect, the invention provides a compound of formmula I, enantiomers
thereof, diastereomers thereof and pharmacentically acceptable salis thereofs
20

NS A oUe
O

R1/|

(L

wherein

25 ‘R' is an aryl, heteroaryl, substituted aryl or substituted heteroaryl; and



- cycl opropyl net hoxy, allyloxy, and propargyl oxy. 10 The term"anmine .' or
"amno'." used alone or as a suffix or prefix, refers to radicals of the
~general formula NRR, wherein R and R are independently selected from

hydrogen or_a hydrocarbon radi cal. Hal ogen includes fl i rine,

br oni ne andwpﬁ?j%/’ﬁ‘él?m“' Hal ogenat ed, " used as a prefix of %’%&E%gﬁﬁf?ah@ans one or
more hydrogens on 15 the group is replaced with one or nore hal ogens. "RT"'
or "rt" means roomtenperature. In one agpect, the invention provides a
~compound of formula I, enantionmers thereof, diastereoners thereof and
phar maceuti cal | y ak&iepydrbien, aiohallytsabstinttd C20allyl, abtidhblly substindtedd J N. Rz CND
O NR) | erein 25 Rl..is. an aryl,, heterparyl, substituted aryl or
substit ut ed héiﬁ@?féﬁfaf’wf’?“’ Ay %%@%m&%ﬁﬁc / SE2003/ 001703 8 R2 i s
hydrogen, optionally substituted Cl-12al kyl, optionally substituted
C6-12aryl, or optionally substituted C2-12heterocyclyl.. In gne enbodi nent,
the present i nventmﬁﬁewm%’%e%ﬁbmﬁﬂwpf%’f .FEOIPPOHHQOM&‘H’ Rl is
sel ected fgom phenylereiRR! jsd¥iksted ﬁbﬁ@ﬁéﬁyx;fﬁﬁn@ ﬂﬁeﬁ}ﬂdﬁm& hidazolylj azol yl ;
pyrrolyl; thiazolyl; and N-oxido- 1%‘/Ir ;%I, optional [y Ssubstituted wth one or
nore groups sEkredylepyratdnthiazolpl -oxiflerygenaertionatly. swhstigyted withiops o CF3, C1-6
al koxy,  chl ofGre drdilQtQectd AR C, e, A RenaAA, RSNt AIRY SR, Hhikd!t hY! -

chloro, fluoro, bromo, and iodo; and '
R? is hydrogen or methyl.
10 -

In another embodiment, the present invention provides a cbmpound of formula

wherein R! is selected from pheﬁyl; pyridyl; thienyl; furyl; imidazolyl;
: pyrrolyl; and thiazolyl, optionally substituted with one or more groups selected from
15  Cigalkyl, halogenated C;.galkyl, -NO;, -CFs, Cy alkoxy, chloro, fluoro, bromo, and
iodo; and

R?is hydrogen or methyl.

In a further embddimcnt, the present invention provides a compound of
20 formmlal, . _
wherein R' is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
pyrrolyl; and thiazolyl; and ‘ '

R? is hydrogen or methyl.

25 Tt will be understood that when compounds of the present invention contain
one or ﬁlore chiral centers, the compounds of the invention may exist in, and be
isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The
present invention includes a:nj/ possible enantiomers, diastereo_mers, racemates or
mixtures thereof, of a compound of Formula I. The optically active forms of the

30 compound of the invention may be prepared, for example,.by chiral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by

asymmetric synthesis based on the procedures described thereafter, |



.10 I'n anot her enbodi ment, the present invention provides a conpound of

formula wherein R1L is selected from phenyl; pyridyl; thienyl; furyl;

i m dazolyl; pyrrolyl; and thiazolyl, optionally substituted with one or
nore groups sel ected from 15 Cl- 6a|kky| hal ogenat ed Cl-6al kyl, -NO2, -CF3,
Cl. 6 al koxyWoeHK®H#%0 | uoro, brono, and iodo; and R2 H§HW9HW%@@ﬁWbr met hyl .
In a further enbodi ment, the present invention provides a conmpound of 20
formula I, wherein Rl i s sel ected from phenyl; pyridyl; thienyl; furyl;

i mi dazolyl; pyrrolyl; and thiazolyl; and $2 is hydrogen or met hyl . 25 It

will be underst OOdItwlﬁﬁlsc\!\B@ipp%mbtﬂﬁ%e@m bRBpRh@SEMbe prodsaihi o gAY aI N one
or nore chiral centers, the conpounds of the invention nay exist in, and be

i sol at ed as, ews?s Eenmatyical SPmERE ST exaphel ped 7 spmsts of plkgres, Thep@sE ni xt ur e.
The present WX&QE'M&eE ﬁieﬁ‘mﬂ M&'o?h@oxﬂﬁ@ﬂ& b%ﬁla difdgfer eomers,

racemates or mxtures t a conpound of Fornu . The optlcally

active forns mmembnﬁ)ﬁlaﬁbe BﬁSQﬂhmVﬁMWpcmwmb@mraeﬁah@d for

exanpl e, bg CQ&%&&N&E@ gghl c separation of a racemate, by synthesis
y I've star

fromopticall ng materials or by asymetric synthesis based

. on the procedures I¢|wﬂbalsdammdhetwéthaEGeﬁaMOﬁ@@wideﬂﬁ@rd@éﬁ[ﬁxﬁléﬂtﬁlﬁﬁh@o1703 9

It wll alsobea that. c n th L i nvention
may exist as ’8@ ecdg% %@F Eytﬁ?t aa‘y @g%j Eﬁrgtﬁ@ F'?Bﬁgf@%g?rbﬁl kenes.
The present um&ﬁm&ﬁmmuﬂm@hu&ﬁﬁm&nmmgam&mpﬂmsaummhmﬁmmﬂ&mam@ﬁﬂmound of
Formula 1. It will he Qﬁ gnderstood that the present invention
enconpasses t SUTRFE f, conpounds of the formula L It will also be

unfi_e_rstgoq!(f)t hat ceunmmnhﬁaapn)%mﬁksmoénnbﬂmem@samofm%ﬁ%bmraimhe ex: |Stfl n )
solVat e or _ex ated, as ted forms, It w urt her
o ey st QOMFERAT. DRI BREactR Ay Poo e ST AL COSPoas B[t Pretihl b ed

forms of the invention may be obtained using standard procedures well known in the art, for

example by reacting a sufficiently basic compound, for example an alkyl amine with a

suitable acid, for example, HCI or acetic acid, to afford a physiologically acceptable
15 anion. K may also be possible fo make a corresponding alkali metal (such as sodium,

potassium, or lithium) or an alkaline earth metal (such as a calcium) salt by treating a

| compound of the present invention having a suitably acidic proton, such as a

carboxylic acid or a phenol with one eqﬁiv"alent of an alkali metal or alkaline earth

metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic
20  organic amine (such as choline or‘meglumine) in an aqueous medium, followed by

conventional purification techniques.

- In one embediment, the compound of formula I above may be converted toa

| pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt
such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate?
25  tartrate, citrate, methanesulphonate or p—toluenesulphonaté.

The novel compounds of the preéent invention are usefvl in therapy, especially
for the treatment of vaﬁous pain conditions such as chronic pain, neuropathic pain,
acute pain, cancer pain, pain caused by rheumatoid arthritis, migraine, visceral pain -
etc. This list should however not be interpreted a|s exhaustive. |

30 Compounds of the invention are useful as immunomodulators, especially for

autoimmune diseases, such as arthritis, for skin grafis, organ transplants and similar



- conmpounds of the formula |I. 10 Wthin the scope of the invention are al so
salts of the conpounds of the formula |I. CGenerally, pharmaceutically
.acceptable salts of compounds of the present invention nay be obtained
using stan ures well known in the art, for eﬁ@‘gﬁ% eacting a
suf ficient ?@rb‘ég&g{ogﬁ@gmound for exanmple an al kyI am ne w 6?]3}36/1?35' tabl e
acid, for exanple, HCl or _acetic acid, to afford a physiologically
acceptabl e 15 anion. It nay al so be poss'm)l e to make a corresponding al kali
metal (such as sodiu potassium or lithium, or an al kaline earth netal
(such as a caF‘E’E‘G ggéi for eRlageredizsasss, ‘éaﬂoﬁ%ﬁ%%?%df%?’setaﬁémﬁﬂf%%ﬁgqnﬁvent i on
havi ng a suitgrpi pé[ niproton, such as a carboxylic acid . or a phenol wth
one equi val ent o a I metal or alkaline earth netal hydroxide or
al koxi de (such as. Gm@nwthﬁe:nmnhmmomfd@ disgase states whergldpgapasstien ®0 or gani ¢

am ne (such a f d by
conventi onal c°£ i |lé:]{]a(§‘f g’EOIWﬁ%%g}mbﬂn&%nn@%%g m%ﬂtﬁgg%g%?on%und of
“formula | abomommeblee o:ﬁlsntmﬂ:aﬁgtlabollezivqmmsrm&mubmpaiﬂdyoﬁkhemﬁmlneu salt or
sol vate ther e8f

|
ot acnl o deciamRRt il an i BBR SRSk s Biton o BBy 5:

tartrate, cit (R, net hanesul phonate or p-tol uenesul phonate. The novel -
conmpounds of the pre sent ention are u t hera ecially for
‘the treatnent of \{!?FIEWP’E ?ISHE‘é@LiEuWh%E'e %mﬁgf’%’ neur opat hi c
pain, acute @@h‘d@smﬁ?&ﬁﬁeﬂy aﬁ@bﬁh_ls_?]-watéﬁ di@di&eﬁdsﬂ@kl afh ﬁlﬁuﬁ‘ﬁﬁrﬂdtﬁ s@edshritis, . 4
m gr ai ne, VI sce pain . etc | st.s owe not interpreted as
austi v 3%‘ Tﬁ?ﬁ] disgydes, ﬁ%ﬂ#ﬂi’&% %'S@F’@rilﬁﬁ’g S¥odnl at or s,
espedi al |y f Ofompatsivel dvHIRE, nlinGoAS@Etineabe; breaﬁu@ée hédldtion, vatighis mkitsl grafts,
organ transpl ants and sim | ar, WO 2004/ 041800 PCJ/ SE2003/ 001703 _ 10 surgi cal

needs, for collPeencyrhduageedena, agens saptosifsiinal disopflers,Geg- SQOSHAON: unpur
agents and aﬂh&tm\ﬁhﬁg’ﬁkﬁo’%ﬁt@ﬂﬁﬁl di$eRNaRNN0K 8s Bfitabb BolvBMBRHIRR A FubERh4l 1 D

di sease states where_degeneration or dysfunction of opioid receptors is

present or i npyiPERside Barkmsemntisgiar sndi hrr mptar Sispuigrsettauage bein MitTlise of
| sotopi caj3y R !chRtbpYcEctibR filloRing HidcAAAPRERARN Wik Bjury ¥ oD 1 1

addiction, including the treatment of alcohol, nicotine, opioid and other drug abuse

and for disorders of the sympathetic nervous system for example hypertension.
Compounds of the invention are useful as an 'analgesic agent for use during
- general anaesthesia and monitored anaesthesia care. Combinations of agents with
20  different properties are ofien used to achieve a balance of effects needed to majntain
the ahaestheﬁc state (e.g. amnesia, analgesia, muscle relaxation and sedation).

Included in this combination are inhaled anaesthetics, hypnotics, anxiolytics,

neuromuscular blockers and opioids.
Also within the scope of the invention is the use of any of the compounds
25  according to the formula I above, for the manufacture of 2 medicament for the
-treatment of any of the conditions discussed above. '
| A further aspect of the invention is a method for the treatment of a subjact
suffering from any of the conditions _dlscussed above, whereby an effective amount of
a compound according to the formula I above, is administered to a patient in need of
30 such treatment. |
Thus, the invention provi_des a comp ound of formula I, or pharmaceutically

acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.



- di agnosti c techniques and i magi ng applications such as positron emni ssion
tonography (PET). Conpounds of the invention are useful for the treatnent

of diarrhoea, depression, anxiety and stress-related disorders such as

“post-traumatic stress 10 disorders, panic disorder, generalized anxiety

di sorder, sHE2MMOHEYbI a, and obsessive conpul sive di sHAEE200PIARY y

I nconti nence, premature ejacul ation, various rrent al illnesses, cough, lung
oedemn, various gastro-intestinal di sordgg consti pation, functional
gastroi ntestinal disorders such as Irritable Bovvel Syndronme and Functi onal

Dyspepsi a, ParKi nsmmﬁé@ep@@wlﬂesemhwenﬁmmvﬁeméd@r&acbmpmmafo'fc brain
injury, 15 stroke

cardioprotectjon foll ow ng 0 rd| arction, spinal
injury and dr & ‘%’d@%ﬁfPWaqeﬁt&ahHF‘??&’tﬁm%sﬁ“r%ég’?N‘é @1 é‘Fé‘?}ﬁ’é‘L tlo"??l cotine,
opi oid and ot f&l@ﬁndariﬁ'ﬂle%%ﬁ%cmﬁéﬂ'af]ﬁhrdlﬂinﬁﬂrfgﬁﬁs%ni)ﬁneﬁaﬁf% synpat hetic nervous
system for exanpl e hypertension. Conpounds of the invention are useful as an

anal gesi ¢ agent f ol e eondext PHge P@éﬁi’éﬁlﬁmﬁﬁﬁﬁ@sﬂlﬁéﬁgmﬁﬂﬁfmfn@?ﬂ inglpdag
anaest hesi g %ﬁﬂéﬁ%ﬂé@éﬂ%& 03 a&fs ﬁwéﬁﬁénlé'toﬁgcdihfa%rﬁ@tter&r operties are

of ten used to ance o effects needed to intain the
anaest hetic sf‘@zﬁ@pf{@cgandd’ﬂlmﬁwca&ﬂ‘ahgéé be contmed hasordgigh The rmand sedat i on) .

| ncluded i n thjys GONDIRRL QRS IR E] :ANARSI BB oo huROL CS.

anxi ol ytics, neur Kers *and opi Oi hthe scope of
t he i nvention admmisltﬁe amsﬁeomfve amyurd bf 4 tmpmmboﬁthdgres@ﬁmmﬁmnﬁtn majtigate t he

formula | abov nuf a medi canent .for r.eat ment of
any of the coﬁgl?etrl e‘e %Eg%léggaé‘agtta% u&)’o a]fr g“nc'err'r’lr up%rtgtco ﬁalgf’]ﬁe hvention is
a net hod fior ﬁh&nﬁamﬂﬂmnﬁmpﬂsseapmphﬂmic thesam&sé‘mr prgvehtionvizagurddg t he

cohditi ons d|s sed e ve amount of a conpound
according to f’ %ﬁé & H %Qt“if%d to a patient in need of

30 such treatnment. Tﬂ'émmmlaoﬁﬂteofﬂre@rdsmmvpnﬁnmaﬂe&eﬂﬂ&ommdsmém]ﬂpfml al, or
phar maceut i cal,l acceptabl e salt_or solvate the as .her.ei nbef ore
defined for u@@@eﬁapty EQ CS}JSP%GE%E‘?DMUI%’@%“ tﬁo@‘ﬁ%c I'n a
further aSpeChemaﬂm&x@ﬁeeﬁ,amtepﬂﬂ,ﬂﬁb}tpﬁnﬁ&ﬁ&ﬁ&ﬁ, ah&elsca@ﬂpeﬁl.a corrpound of

15 In use for therapy in a warm-blooded animal such as a human, the compound

U

of the invention ﬁnay be administered in the form of 2 conventional pharmaceutical
composition by any route. including orally, intrarmuscularly, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracially, intravenouély, epidural_ly, '
intrathecally, intracerebroventricularly and by injection into the joints.

20 In one embodiment of the invention, the route of administrﬁtion may be orally,
mntravenously or intramuscularly. | '

The désagé will depend on the route of administration, the severity of the

disease, age and weight of the patient and other factors normally considered by the
attending physician, when determining the individual regimen and dosage Ievél at the

25  most appropriate for a particular patient. | |

For preparing pharmaéeutical compositions from the compounds of this

invention, inert, pharmaceutically acceptable carriers can be either solid and lignid.
Solid fon:ﬁ preparations include poWders, tablets, dispersible granules, capsules,
cachets, and suppositories. ' ' '

30 A solid carrier can be one or more substances, which may also act as dilnents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, or table

disintegrating agenté; it can also be an encapsulating material.



. formula I, or a pharmaceutically acceptable salt or solvate thereof, as
herei nbefore defined in the manufacture of a nedi canent for use in therapy.
In the context of the present specification, the term"therapy" al so
“includes 5 "prophylaxis" unless there are specific indications to the
contrary. Thae2toepsmBo0"t her apeutic” and "therapeutical | y'PCI8IRa0m®3cont r ued
accordingly. The term "therapy" within the context of the present invention
further enconpasses to administer an effective anobunt of a conpound of the
present invention, to mtigate either alpre-existing disease state, acute
or_chroni ¢, or & IGoUGHLAEARG Loty i fied Qufiehth 1 81 1AkS0. RREAEPASS ES
prophyl actic therapies for prevention of recurring conditions and continued
t her apy for chineginiividdd somptens of fih éventimpoontbis aative térepopests dmtabletsy@at i on are
useful in ther especi.al ly.for . the.therapy of vari.ou ain conditions
el Udi g, - byt PR R AT s e AL eSS Ral FPEnB oGt o pa n.

back pain, cafng@blepaipbrticaishdwos@edal infiied shapeldnd lsize destrefor therapy in a

war m bl ooded ani nal such.as a human, the,conpound, ,of the flnvention may be

admi ni ster®d in t WO PEPRSLSSURPOSEORY SATPRNHANS, SHAW HAIURE asguc i on” by

any route i nchpidinsbi®gigtdMes drndlcbaimbnabt iafitsy meBddReH HRNRAWSIn¥reaeRt cal 1 Y, |
I ntranasal ly, intraperitoneally,intrathoracially, intravenously, epidurally,

i ntrat hecal | ydispersed heeainlay, dorenempleitisning, Thaanolign hemessnseys mixims i hen j oi nt s.
20 In one e”bg&ﬁé@% oBhvenlaft éiiéﬁ%ukd%{lnd%lﬂ%véd%’&ﬁﬂgﬁd éb‘i'iﬂif?.' stration maybe

orally, intravenously or intranuscularly. The dosage w1l depend on the
route of admi ni st riuitel)s cartiers axpavagnpsiym ofrbedate, mdpursnmesteanaie talndaciase.ght of t he
patient apd ofh t . ngr ol ' ' t he: ' hysi ci an,
ey det ot rris phaf Bt G el AR lee MR LAERIABP LS T 0
appropri at e fcrllulwsgalev-meltang weat ¢oeort buifen enpthe piie.i ng phar maceut i cal

conpositions from.the ¢ 0 f L k hvent | Lher k- &% rmaceutically
acceptabl e carri err%heg%ﬁl cbepgélﬁﬁne{rg alsséﬂi dgérilg’ 1.}1%%&?[5&- fon@?ﬁ%%? or n%%"r’eepar ations
i ncl ude powdecmgpoheat wéth sncagsdgiimg snadrin] gpraamaries proviiypsaitapayle inoelddieths, and -
suppositories: ..30-A soli arri.er be one.or nore,substances,. which may
o0 act “as cietibrpweneit i bl viont AR SRRy i PR BV SRR

suspendi N5 agind iaasddtiatel with i Sindlatlg, cachets are included.

Tablets, powders, cachets, and capsules can be used as solid doSage forms

fus

guitable for oral administration. . .
Liquid form compositions inchude solutions, suspensibns, and emulsions. For
~ example, sterile water of water propylene glycol solutions of the active compounds
20 may be lignid preparations suitable for parenteral administration, Liquid
| compositions can also be formulated in solution in aquéous polyethylene glycol
:" | solution. _
Agueous solutions for oral administration can be prepared by dissolving the
acti;\re component in water and adding suitable colorants, flavoring agents, stabilizers,
25  and thickening agents as desired., Aqueous suspensions for oral use can be made by
dispersing the finely divided active component in water together with a viscous
matéﬂal such as natural synthetic gums, resins, methyl cellulose, sodium
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical
formulation art. ' '
30 Depending on the mode of administration, the pharmaceutical composition

will preferably include from 0.05% to 99%w (per cent by weight), more preferably



- disintegrating agents; it can also be an encapsulating material. WO

2004/ 041800 PCT/ SE2003/ 001703 12 In powders, the carrier is a finely
_divided solid, which is in a mxture with the finely divided conpound of
the invention, or the active conponent. In tablets, the active conponent is
m xed wi t hWOBYE41899 or having the necessary bindi ng prBpESE2PEON syitabl e
proportions and conpacted in the shape and size desired. 5 For preparing
suppository conpositions, a lownelting X such as a mxture of fatty acid
gl ycerides and cocoa butter is first nmelted and the active ingredient is

di sper sed t’h@mmmmsmﬁ of K repiupounritaf tiie ingentidh) ell pelctapeRoyogigheous m xture
in then poured conveni ent . sized noul ds and allowed to cool and
solidify. Suif g&PF‘?t%lrcgmﬁ?sét‘%gnem um car bonat e, magnesi um st ear at e,

talc, |actose, 1@ tﬁuaﬁemmm?%rfeéh e@ﬂ%ﬁﬁt'fﬂr th&fn@étfé&ofilfe%%&ﬁfiﬂv‘&nhd}?t hyl
cell uI ose, sodium carbo ul ose, ow el t'i ng wax, cocoa butter,

and t he ||kema’wbéd@@mghﬁﬁgmmﬁmyﬂ&n@e@ammmmﬁghmé t he
formul ati gn 9 LAME o%%'ﬂ@d&?ﬁ&%ﬁ?%dﬂ £ GARS Ao %ee&éﬁ%] as a

carrier provi ng a capsu active conmponent (wth or wthout
‘ot her carri er\@)chusb@ngtr@ttﬁdctedvh@ﬁ abmwmmtmbmmelﬁordi@rxm&mmMOm ation

wthit. Simlarl b chets, and
capsul es can be ug"eg‘“@g‘ SO ?@%‘s“g’g‘é gggtr?g@edf%flg%? epc?m Of;frogpﬁ ? 5 -
adm ni strati daﬁneﬂlaqmecfofmemamﬁaqtmmofamedwamaitude sol uti ons, suspensi ons, and

enul sions. For e | terile ter or-.water | ene sol utions
ot he et i ve conaBuRtEin S S St tuith Bk e AARR i nd ot omyiE]
palrenterab adwﬁth&mﬁmﬁidmaofd.ahadibﬁneﬁﬂmbﬂﬁlth&rmf@m al so be fornmulated in
'sdllytion in aqueoys..pol yethylene gl ycol. 11 sol ution. ueo s oI utions
for oral adnini stg‘a@g‘c‘&‘i’#ﬁ F&H@ tﬂﬁé?é’(ﬁ%"?ﬂ@%‘ﬁ ?ﬁcﬁﬁlqgﬁ% T conponent
in water andtdtiniGctid éﬁhh@@ﬁieﬁmﬂm thekdps\6@ Varitlls pﬁﬁaéﬁm@ﬁ ﬂi@luldmger s, 25
nts, as .desired. US suspensj o for oral use can be

and t hi ckeni gg oﬁ
made by di sp&fisy Eme%owhamwa% Ba i€ PRP AR5 3N RAFK PRIT. (RREE P20 get her
with a vi scouﬁwg@mba@ such as natural synthetic guns, resins, nethyl

+ cellul ose, sodium )
15 A further aspect of the invention is a method for therapy of a subject suffering

from any of the conditions discussed above, whereby an effective amount of a
compound according to the formula I above; is adm1mstered to a patient in need of
such therapy. _ |
Additionally, there is provided a pharmaceutical composition comprisinga -
20  compound of Formula I, oi' a pharmaceutically accéptable salt thereof, in association
with a pharmaceutically acceptable carrier. |

Particularly, there is provided a pharmaceutical composition comprising a

compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy

25  ofpain. | | |

Further, there is provided a pharmaceutical composition compz_'ising 1
compound of Formula I, or a pharmaceutically acceptable salt thereof, in assobiation
with a pharmaceufically aéceptable carrier use in any of the conditions discussed
above. |
- 30 In a further aspect, the present invention provides a method of preparing a

compound of formula L



- carboxynet hyl cellul ose, and other suspending agents known to the

phar maceutical fornulation art. 30 Depending on the node of adm nistration,
. the pharmaceutical conposition wll preferably include fromO0.05%to 99%v
(per cent b me&g?&é, nore preferably WO 2004/ 041800 PCT/ SE2003/001703 13
from0.10 WP H8444188f t he compound of the invention, aPFTPEXE¥ENIAdes by

wei ght being based on total conposition. A therapeutically effective anount
for the practice of the present inventiqg may be determ ned, by the use of
known criteria including the age, weight 'and 5 response of the individual
patient, and i ntempeei@hodinidat, thetihenaomprexidesd profigs i pRPEEg arhi ch i s bei ng
treated or which is_being, prevented, by one of ordinary skills in the art.
Wthin the scSPEoB HEETIR%ntion is the use of any conpound of fornula | as
- defined above for the manufacturepof a nedicanent. Also within the scope of
the invention is the use of any cfjnpound of fornula I 10 for the

manuf acture of a medi canent A0« k18 : ¥ai n. Additionally provided
is the use of any conpound acc - for the manufacture of a
medi cament for the therapy of ri ous 210 ons i ncluding, but not
limted to: chronic pain, neuropathic acute p@Nn, back pain, cancer
pain, and visceral pain. 15 A further aspgct of the invention is a method
for therapy of a subject suffering fro ,an%ﬂof the conditions discussed

above, whereby an effective anount of a | conpound according to the formula I
above, is admnistered to a patient in negg”of such therapy. Additionally,
there is provided a pharmaceutical conposition conprising a 20 conpound of

Forpula I, or a pharmaceutically accept e salt thereof in association
wi¢h a pharmaceutically acceptable carrier. Particularly, there is provided
a pharnmaceutical conposition conprisingga conpound of Formula I, or a

phar maceuti cal | y accept.able salt thereof; in assogiati wth a
phar maceu%i cally é’&?@iﬁ%%?é%ﬁ?ﬁ?%ﬁa%af%l?"aﬁ@? kﬁﬂ? ag@rti cularly for
t her apy - o - , .
‘ 7oA,
/ S o
O
N
H

ol

with RI-CHO to form the compound of formula IT

~ wherein . -
10 - Rlisanaryl, heteroaryl, substituted aryl or substituted heteroaryt.
In another embodiment, the invention provides a process for prepating a

- compound of foi-mula 1V,



- 25 of pain. Further, there is provided a pharmaceutical conposition
conprising a conpound of Formula |, or a pharmaceutically acceptable salt
thereof, in association wth a pharnmaceutically acceptable carrier use in
“any of the conditions discussed above. 30 In a further as ect, the present
i nvention pro¥HeYsY et hod of preparing a conpound offCRG HOPEITO3 WO
2004/ 041800 PCT/ SE2003/ 001703 14 In one enbodi nent, the invention provides

a process for preparing a conpound of f@rmula Il, O/ \ I CN CNDN Rl "J
Il 5 conprising of the step of reacting a conpound of formula H: 0 [/ I /
\' I CNSDwith R-CHOto formthg conpound of forrmula Il wherein 10 - R is

or substituted heteroaryl. In another
preparing a comnpound of
0 NH2

NH, -

an aryl, heteroaryl, substitut ed aryl
enbodinent, t he i nventi on.pf oy ;
formula IV, WD 2004/ 041800 P

SE20)

3
I
with an akali metal hydroxide in non-aqueous solvent to form the compound of
formula IV:
wherein _
10 R! is an ary, heteroaryl, substituted aryl or substituted heteroaryl.

Particularly, the compounds of the present invention can be prepared

according to the synthetic rowtes as exemplified in Schemes 1 and 2.



——

‘'OC) R) |V conprising: reacting a conpound of formula Il, 0 N/ I CN N

CND 5 11 'with an akali netal hydroxide in non-aqueous solvent to formthe
.conpound of fornmula N. wherein 10 R is an aryl, heteroaryl, substituted
aryl or substituted heteroaryl. Particularly, the conmpounds of the present

i nvention c¥®B¥8bared according to the synthetic r RETEERHSOEEl i fied
in Schenes 1 and 2. WO 2004/ 041800 PCT/ SE2003/ 001703 16 Scheme 1 H N 1. N
Il \ NNN OSCClZz OO dBU HO\ "Ntoluerfg,,reflux ~ CHO Ef NH CHO
BrZnCN 2. |

Scheme 1

H
®
CLOSNT N-N

o A N

Q° "OiBu

O
: socl, ,
HO Y ; toluene, refiux
CHO CHO
L ELNH BrZn. CN
S
Intermediate 1

”jow '/\No -

07 "OtBu

Intermediate 2 . o Intermediate 3




“Intermediate I .- 1 0O/ 1 V' / I OCN'" ~-N(\ /I NTFA CH2Gz J/ \ CN
| 1 NI1 O~"COBu CNJ Internediate 2 Internediate 3 WD 2004/ 041800.
. PCT/ SE2003/ 001703 17 Scheme 2 0 ~N Internmediate 3 RICHO, NaBH(QAo0)3 J | /
\ | CN KOH, BuOH 1,2-dicloroethane /N\ |~ J Refluz N1 R

I nt er medi at‘36&%1°4’°ﬂ8°ﬂphenyl I nternedi ate 4b: Rt=2- furyll’CT@E 03’Rﬂ1|~°3J NHZ N O

HPLC Chiral Separatlon ~N' ONJI R

17
Scheme 2
. o _
/\N .
RICHO, NaBH(DAG), P O _
intermediata 3 . CN KOH, +-BuDH 7
1.2-dicloroethane N >
[ ] Reflin
R!

Intermediate 4a; R'=phenyi
intermediate 4b: R'=2-furyf

AN i . 7

SaeUe vy YO,
[Nj o HPLC Chiral Ssparation ) O N O S "
J -

’ R1/l

Racemic .
Enantiomerically Pure
Compound 1; R'=phenyl e
e PA=D. ompound {1a: R'=phenyl; ()lsomer'
. Compound 2: Ri=2-furyl Compound 1b: R'=phenyi; (+) isomer;

Compound 2a: R1=2-furyl; {-) isomer;
Compound 2h: R'=2-furyl; {+) isemer.

In another embochment, the compounds of the present invention can be prepared

according to the synthetic routes as exemphﬁed in Schermes 3 and 4.




i

.J Racemic Enantionerically Pure Conpound 1: Rl=phenyl Conpound la:
Fv=phenyl; (-) isoner, Conpound 2: R1=2-fury! Conpound 1b: Rl =phenyl; (+)

i soner, Conpound 2a: R '=24uryt; (-) isoner; Conmpound 2b: Rr=2-furyi; (+)
“isonmer. Jn another enbodi nment, the conmpounds of the present invention can be
prepared aNOEMHIHZX 0 the synthetic routes as exenpl i fHCEIGERW/BuSes 3 and

4. WD 2004/ 041800 PCT/ SE2003/ 001703 - 18 Schene 3 O p 1. BulLl, THF,
toluene, -78 -C NHEt~, NEt3, CHzCl2 | Cl_ f 2. Internediate5 HI / Ov 0 O
O01. 80Br2, CHzClz J L\ O | i\ Ovel® /NO® OHOOCN) MeCNI ' N N
Internmediate 6 hoc LO Internediddges’ O '

o]
o © ML, NEL, CHC) /\NJKQ\ 1. Bull, THF, foluens, -78°C
c1)k©\ 1 ‘3o Fiad ] ) : - .
1
Intermediate 5 H\(Q‘rome

0 Q

OMe
e | (]

» MeCN

o CJ N

: boc

o[+

1. TFA, CHyCl /\NJ\.\(.\f N J‘(‘\(
L S O USRS & o Ye U
2. BnBr, NEt;, MeCN - ! Sie Moo 1 "
» ®
A y

Ph . b

_ ) |
. ) . N O | O
~ 1, SOBry, CH,C, )"K‘\(.\f o -
A .\.J /.\ oMe 5 N
OH

=

Intermediate 6

ntermediate 7

Int diate 8
emedite Intermediate 9

 Scheme 4

oo, . YO0

NH,RS

N OH — | [N] NHR?
[Nj ' | )N
Ph/‘ | | ' | Ph
Intermediate 9 | Compound 1: R%=H

Compound 3: R>=CH,



. 1. TFA, CHzClz /NN ~N O IliOH"' 2 BnBr, NEt3, McCN CN) Ove MOH, H20 CNJ OH
N NJ Ph. Ph) - Internediate 8 Internediate 9 Schene 4 OO J NHzR z CN)
OH (N NHR NNl Ph) Ph) Internediate 9 Conpound 1: R2=H Conpound 3: R2=CH3
- WD 2004/ 041800 PCT/ SE2003/001703 19 BIOLOd CAL EVALUATI ON The conpounds of
t he i nvent ivomzme/en1sound to be active towards S recept oPETISE200%02T98 bl ooded
animal, e.g., human. Particularly the conpounds of the invention are found
to be effective 5 receptor ligands. In vitro assays, infra, denonstrate
these 5 surprising activities, especial I with regard to agoni sts pot ency
and efficacy t he rat brain functional assay and/or the
hunman S rece LOGICAE £V, Alﬂbk ow). This feature may be related to in
vivo activity and may not be Ilnearly correlated with binding affinity. In
these in vitro assﬂéxysomamdmﬁhm@vmon@mfe@ndftobea@tiveuto'waadetﬁmapyors pward S
receptors an d tif ity for a
Ay 452 a‘f%w gré% hﬂxaﬁief’a?ﬁéﬂla}}ﬁf t%\%goz%p%h?& 1&? §ﬁ ér,\é

particul ar conpoun ’feceptors FTent
general |y r effeusi thde tffective fi ceaptoaligaods. dhvmsmuw%mdembnsumemwO%

di splace rre5n t %rpnsmg activities, especially with regard to agonists potency and efficacy as

demonstrated in the rat brain functional assay and/or the human § receptor functional
assay (low). This feature may be related to in vivo activity and maj not be linearly
correlated with binding affinity. In these in vitro assays, a compound is tested for
.their activity toward § receptors and ICsy is obtained to determine the selective

T) 10 activity for a particular compound'towards & receptors. In the current context, ICs,
generally refers to the concentration of the compound at which 50% displacement of a
standard radioactive & receptor ligand has been observed.

The activities of the compound towards k and i receptors are also measured in

a similar assay.

15  Invitro model

Cell culiure

Human 2938 cells expressing cloned human x, § and p receptors and
neomycin resistance are grown in suspension at 37°C and 5% CO; in shaker flasks
contaiﬁing calcinm-free DMEM!10% FBS, 5% BCS, 0.1% Phuronic F-63, and 600

20  pg/ml geneticin, _ .

- Rat brains are weighed and rinsed in ice-cold PBS (containing 2.5mM EDTA,
pH 7.4). The brains are homogenized with a polytron for 30 sec (rat) in ice-cold lysis
buffer (S0mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfony! finoride added
just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).

25 Membrane preparation

Celis are pelleted and resuspended in lysis buffer (50 mM Tiis, pH 7.0, 2.5
mM EDTA, with PMSF added just prior to use to 0.1 mM froma 0.1 M stock in
ethanol), incubated on ibe for 15 min, then homogenized with a polytron for 30 sec.
The suspension is spun at 1000g (max) for 10 min at 4°C. The supernatant is saved on

30  ice and the peﬂ_eﬁs resuspended and spun as before. The supernatants from both spins



. standard radi oactive S receptor |igand has been observed. The activities of

t he conmpound towards x and g receptors are also neasured in a similar

assay. 15 In vitro nodel Cell culture Human 293S cells expressing cl oned

" human x, S and receptors and neonycin resistance are grown in suspension
at 37C andwsezn@@2180h shaker flasks containing cal ci unP¢FERIBVEVDY% FBS, 5%
BCS, 0.1% Pluronic F-68, and 600 20 g/m geneticin. Rat-brains are wei ghed
and rinsed in ice-cold PBS (containing 2 5mv| EDTA, pH 7.4). The brains are
honpbgeni zed with a polytron for 30 sec @Pat) in ice-cold lysis buffer (50nv

e

prepar ati on CeldITsis &anfery(80 hﬂﬂ&"ﬁs/ﬁlh@flr’k@mﬂepdmgamnmw&ia’spdihfsfaw (50 MM Tris,

H7.0, 2.5 nMED to us i froma 0.1
IIC\)/I stock in &EFHERY eémfnt‘?g\t}}f?&%/g g%@’ﬂs&s @:‘? ]%\rsﬁcmfeh %hﬁgrfglb%‘l‘? dwith a
pol ytron for m3fin$eBprop¥iefe filbses Sord ih Srydfuisthaiol é:m&@edamo’cmﬁl W@, M n at

4C. The supernatant is saved on 0 i ce .and t he Iets resusp ded and spun
as before? THES B SROCEHREORS 4554 %b’ﬁéﬂ%@ D AEBOIPEeUSE2003/ 001703
20 are conbl asgtcAndiggpuUN at 46, 000 g(max) for 30 mn. The pellets are .

resuspended in cold Tris buffer (50 MM Tris/d, pH 7.0) and spun again. The

- final pellet gyaff asi05uspended i n nenbrane buf f er ( 50 MM Tris, 0.32 M
" sucrose, pH 7. 0; AlTquots (1 m) in polypropyl ene tubes are frozen in dry

i ce/ et hanol and SM%benaéamﬁﬁé}e@mﬁavbc%ekdénmepaageatsmsm M7sations are
determ ned by a nodified Lowy assay with sodi um dode fate. Binding
§é&:23 I mefds t hrough a

7 assays Menbr &8 nggdie epd diltediptobps g ypier UMM, Tos
25 augqanegéhqslgaﬁ%ﬂsés;tﬁdvunmcpfsre;djragatmmﬁérﬂﬁéﬂmﬁmﬂr&ﬁghsao@zﬂM MyC12, |

filter, and to which has been freshly added 5 pg/ml aprotinin, 10 pM bestatin, 10 pM
diprbtin A, no DTT). Aliquots of 100 pl are added to iced 12x75 mm polypropylene

, tubes containing 100 ul of the appropﬁate.radioligand and 100 ul of test compound at
various concentrations. Total (TB) and nonspecific (NS) binding are determined in
15  the absence and présence of 10 uM naloxone respectively. The tubes are vortexed
and incubated at 25°C for 60-75 min, after which time the contents are rapidly
vacuum-filtered and washed with about 12 ml/tube iced wash buffer (50 mM Tris, pH
7.0, 3 mM MgCly) throungh GF/B filkers (Whatman) presoaked for at least 2h in 0.1%
polyethyleneimine. The radioactivity (dpm) retained on. the filters is measured with a
20  beta counter after soaking the filters for at least 12h in minivials containing 6-7 ml
scintillaﬁoﬁ fluid. Ifthe assay is set up in 96-place deep well plates, the filtration is
- over 96-place PEl-soaked unifilters, which are washed with 3 x 1 ml wash buffer and
driecdin an oven at 55°C for Zh. The filter plates are counted in a TopCount (Packard)
aﬁer adding 50 ].11 MS-20 scintillation fluid/well.

25 I*”un___gho____nah‘&ssa
The agonist acﬁvity of the comp ounds ig ﬁxeaé.ured by deternﬁning the degree '
to which the con_lpoﬁnds receptor compiex activates the binding of GTP to G-proteins
to which the receptors are coupled. In the GTP binding assay, GTP[Y]>*S is combined
with test compounds and membranes from HEK-2938S cells expressing the cloned
30 human opioid receptors or from homogenised rat and mouse brain. Agonists st_imulateﬁ

G’I‘P[\:‘]z"5 S binding in these membranes. The ECso and Ennx values of compounds are



10 BSA (Sigma A-7888), pH 7.4, which is stored at 4C after filtration
through a 0.22 mfilter, and to which has been freshly added 5 g/ m
.aprotinin, 10 Mbestatin, 10 M diprotin A no DIT). Aliquots of 100 I are
added to iced 12x75 mm poI ypropyl ene tubes containing 10 of 1he
appropri at &P AWM ¥Yand and 1001 of test conpound at %F%)qﬂgmm%os -
concentrations. Total (TB) and nonspecific (NS) binding are determned in 15
t he absence and presence of 10 M nal oxong; respectively. The tubes are
vortexed and incubated at 25C for 60-75 mn, after which tinme the contents
are rapidly setermmmadifidnt éwsedes@misemmbﬂaﬂight shzftacbﬁihet dcﬂsﬁraspdnsabavo:bseﬂhewash
buffer (50 i fiLl.ters

presoaked ford %{“Pfélﬁ Stfﬁm?‘qﬁlo%ai%e o e‘io F@#ﬁzﬂﬁg%s a%‘@tyrl%ﬁe%%?l Vi ty
(dpm) r et ai neghrengh dblea thtdpteas. $‘otméﬁswd§@€br\fﬁﬂcﬁoﬁl 243aacECs, Cowiser af ter

soaking the filters for at |east 12h in vials containing. 6-7 n
scintill ati on™FSHFS 3"""1“‘3’1"1 tttel%’@mégzé?f'e?@rsé’é?‘{nlﬁghq JISRY VT eSS IqXeF | - pl at es,

the filtragi Olévé1§m &@ms%ﬁmaihaﬁ&eﬁﬁdlﬁaakﬁﬁnﬁgﬂtgd (bR m@rnmg,bvaﬁfeg washed

with 3 x| nil wash buffer, nd dried in an oven at 55C 2h. The filter

pl ates are cowpredgterpingd %ﬁi@mpﬁp thersipadar §)a2onigtSAC 3 dies- ﬂgglsothan 9% i
scintillati Onaédngﬂﬁﬁﬁ‘%{haggﬁet@?@ﬁchmnmms The agoni st activity of the

conmpounds is ured by determ ning the degree to which the conpounds

receptor conppg¥eddrd foVat Bsintdep bi nding of GIP to Gproteins to which the
receptors are coupled: Tn the GIP binding assay, GIP[y]35S is conbined wth

test compounds anmfﬁﬂfﬁ&ﬁ&aﬂs%%@aﬁ‘@@ﬁ&keﬂ?ﬁxﬁéﬁﬁﬁ:‘ugﬁaﬁﬁl oned 30
hu BN opi oid receptors or from honogeni sed rat.and nouse brain goni st s

il at el0 GiFpyteng geasiernd dguten in the hindiag 630 mYhderee20 mMdNaOThx val ues of
conpounds ar e;#Q,5qQ ﬁl%ﬁéﬁ?ﬁgﬁg 5 éﬁzgfg%{%zépgwmahe&etl%m i)ed (L{*#’m

dose- response curves fts o 0Sé response curve’ by the delta
ant agoni st naB3A .26 G fipdrif uﬂdmémembrauadﬁuyomShahe E\@iﬂ”ﬂ@tEnmtqfw ty is

mediated Qo S8l LRSEREALS0 LR MTRR S GERDLL LUAGH AR 2°52YS

BC50 (low) is asure ors used 1 e assay were
expressed at dppwpriaid ahmuﬂloﬁmembmapmﬁam@ﬁpgﬁ%ﬁ) 1ndd9e00fs Bd00thdmhe b£r m ni ng

o S P 4 o a5 3

determined in absence and presence of 3 pM SNC-80

Data analysis
The specific binding (SB) was calculated as TB-NS, and the SB in the

20  presence of various test compounds was expressed as percentage of control SB.

Values of ICsy and Hill coefficient (ng) for ligands ifi displacing specifically bound

radioligaud were calculated from lo git plots or curve fitting programs such as Ligand,

GraphPad Prism, SigmaPlot, or ReceptorFit.' Value;s of X; were calculated from the

-Cheng-Pmssoff equation. Mean * S.EM. values of ICs0, K; and ﬁH were reported for
25  ligands tested in at least three displacement curves. Biological activity of the

compounds of the present invention is indicated in Tables 1 and 2.

Table 1
Ex. Human & Human x Human g RAT BRAIN




a conpound that have better efficacy than SNC80. Procedure for rat brain
GIP Rat brain nmenbranes are thawed at 37C, passed 3 tines through a 25-gauge
10 blunt-end needle and diluted in the GIPyS binding (50 nM Hepes, 20 nM
NaCH, 100 MM NaC, 1 nM EDTA, 5 mM MyCl 2, pH 7.4, Add_fresh: 1 QfﬁDTT, 0.1%
BSA) . 120MMEIM4 4P i s added nenbranes dil utions. ThePEVSHSAT Biax of
conpounds are eval uated from 10-poi nt dose-response curves done in 300l with
the appropriate anmount of nenbrane protﬁi n (20g/well) and 100000- 130000 dpm
of 15 GTPy35S per well (0.11-0.14nM. ThE basal and maxi nal stinul ated

bi ndi ng are |deter|niqed BECalseiEdex and Iaggesqnceqaf 3 MEGHIC ﬁO%EMh:a nal ysi s
The speci fic|bindiing (ESBehj S c@ E)ul ated as |TB-NS, and the 5B in th 20
presence of yarious test c%ﬁnoun S s_exprdssed as|percent age of clntrol
SB. Val ues qpf 1hCH00.26\¢l 1629l jcoadli cli enti2(nr) BT |igads i h diEpl acing
specifically bound radi ol i ggdnd wer g cal cul gt ed fro#h |l ogit plots or| curve
fitting programs—such Trgand, G aphPad Prism Sf gmaProt, or ReceptorFit.
Val ues of K; were calculated fromthe Cheng-Prussoff equation. Mean f
S.E.M val uesfabe2 C50, K; and nH were reported for 25 ligands tested in at

| east three gigpraecenent——curyes—Brotogrcat—aptiyiby ot theg conpotunds of
the present jnvention is indi ?é?aé@ in Tables { a% él.x T Ie?ﬁﬁﬁ%. ;’uman 5
Human K Human ¢ RAT BRAIN # (&M (nM WO 200¢/ 041800 PQT/ SE2003/041703 22

| C50 EC50 %X fﬁ%mgéw) oiE, TS 0 289529 191 112 7.7
8 Humm Human

0.2 170 Table 2 Fx_'Hinan 4 (nh)
1b,22| 014373 | 0.5-83 91-104 396->10000 45-1718
2b, 3a
and 3b

Receptor Saturation Experiments

5 Radioligand K5 values are determined by performing the binding assays on
- cell membranes with the appropriate radioligands at concentrations ranging from 0.2 7
to 5 times the estimated Ka (up to 10 times if amounts of radioligaa_:td required are
feasible). The specific radioiigand binding is expressed as pmole/mg .membrane
‘protein. Values of K§ and By from individual experiments are obtained from'A

10 nonlinear fits of specifically bound (B) vs. nM free (F) radioligand from individual

according to a one-sitemodel.

Determination Of Mechano-Allodynia Using Voﬁ Frey Testing
Testing is perfomied between 08:00 and i6:00h using the method described
by Chaplan ef al. (1994). Rats are placed in Plexiglas cages on t6p of a wire mesh
15 bottom which allows access to the paw, and are left to habituate for 10-15 min. The
atea tested is the mid-plantar left hind paw, avoiding the less sensitive foot pads. The
paw is tonched with 2 series of 8 Von Frey hairs with logarithmically incremental
stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8.5 1, and 15.14 grams; Stoelting, 11,
USA). The von Frey hair is applied from underneath the mesh floor perpendicular .to_
20  the plantar surface with sufficient force to cause 2 slight buckling against the paw, and
held for approximately 6-8 seconds. A positive response is noted_ if the paw is sharply



. 1C50 EC50 (low) %EMax (low) 1C50 1C50 |b, 2a 0.14-3.73 0.5-83- 91-104
396->10000 45-1718 2b,3a and 3b Receptor Saturation Experinents 5
Radi ol i gand KS val ues are determ ned by perform ng the binding assays on
“cell menbranes with the appropriate radioligands at concentrations ranging
from02 towb2osamsont he estimated Kg (up to 10 tinmes i frcarsgonotsoiaf
radi oligand required are feasible). The specific radioligand binding is
expressed as pnol e/ ng nmenbrane protein. Values of Kg and B. from i ndi vi dual
experinents are obtained from 10 nonli ne’@r fits of speci f i caI | y bound (B)

vs. nMfree ( nd. fr ndi vi du o on si t e- nodel .
"Determ nation W%&J}ngéﬁ%wgﬁ% 5§d%étalyﬂg?nre alo ﬁle?/m% SDC Ef'(fng i's
per formed betpusitive 88pdRe. aﬂﬁbﬁlﬁhdiﬂhcmidla@dmemhmdmda@emradﬂ&ﬁlsucby Chapl an et

al. (1994). Rats aced |n Pl exi gl as cages on top of a wire nesh 15
bot t om whi ch %Fqsﬁgﬁ?%mi‘@ége %he paw, and are left to habituate for 10-15

mn. The areg,test the md-plantar left hind paw, avoiding the |ess

sensitive fogi—%%%é@ﬁie paw i s touched with a series of 8 Von Frey hairs

with Iogarlthmcally increnental stjffness 9, 1.20, 2,04, 3.63,
3 iasipe Fefatopls

5.50, 8.5P and 195% RS oS, ROsiegeratyq da episH erveyTiai r i s
appl i ed from3ggeineayil f-h@onas betétiod ﬁﬁgﬂﬁﬁ%tdbg}naﬁkethﬁ &Qxﬁ&iﬁ(mo?nt ar
uc

surface with sufficient force to cause a s) lin agal nst the paw,
and hel d forTeaiingis staried witythe 264 gbaigdhe middls of theperigse Shpmkereiadvayst ed i f t he

paw i s shar p'#w%e@&%%b%&% xfﬁﬁﬁﬁzégﬁde%&g OriesceRditp! Btkh@¥MendElof NI Ng

I mredi ately upon renoval of hair is also consideréd a positive
response. AWW&MWW%TWEF@éh%@“&HYWWSa$®§E@ﬁ§@ﬂ%Wd in such cases

6 %t i mulqus ested on
Muglgu eﬂr%eﬁt@@%ﬁh@@ven?@%ﬁ it e% GRE néxt %ﬁ{e@.‘;ﬂrﬁm{lﬁs hdied.

postoperati v for the 8rou he 50% wi t hdrawal threshold

i s determin edl’m@iﬂh fresheld gglodaion bydhin sgthe T@K@ﬂrﬁ {egig@eps in the immediate
vicinity of the 50% threshold, and counting of these 6 responses begins when the first.

change in response occurs, e.g. the threshold is first crossed. In cases where
thresholds fall outside the range of stimuli, values of 15.14 (normal sensitivity) or |
15  0.41 (maximally allodynic) are respectively assigned. The resulting pattemn of positive
and negative responses is tabulated using the convention, X = no withdrawal; O =
withdré.wal, and the 50% withdrawal threshold is interpolated using the formula:
50% g threshold = 10%* 9 /10,000
where Xf= value of the last von Frey hair used (log units); k = tabular value (from
20  Chaplan et al. (1994)) for the pattern of positive / negative responses; and § = mean |
difference between stimuli (log units). Here 8= 0.224.

Von Frey thresholds are converted to percent of maximum possible effect (%
MPE), according to Chaplan et al. 1994. The following equation is nsed to compute
% MPE: . '
25 % MPE = Drug treated threshold () - allodynia threshold (g). X 100
' Control threshold (g) - allodynia threshold (g) '

_.Adminish'ation Of Test Substance

Rats are injected (subcutaneouély, intraperitoneally, mtravenously or orally)
with a test substance prior to von Frey testing, the time between adminisiration of test
30 compound and the von Frey test varies depending upon the nature of the test

compound.



- Testing is started with the 2.04 g hair, in the mddle of the series.
Stinuli are always presented in a consecutive way, whether ascending or

. descending. In the absence of a paw w thdrawal response to the initially
sel ected hair, a stronger stinmulus is 10 presented; in_the event of paw
wi t hdr awal W Ha48#d8% weaker stimulus is chosen. Opti nBFTEFEENLG
calculation by this method requires 6 responses in the inmediate vicinity
of the 50%t hreshold, and counting of thgse 6 responses begi ns when the
first change in response occurs, e.g. the threshold is first crossed. In
cases where WhittesdBdstls fall outside the range of stimuli, values of 15.14
(normal sensitivity) or 15 0.41 (maxinmally all odynic) are respectively
assi gned. The resWdetingripeill ming abfiominsli contvaetiomnwhenaedainisteed esponses i s -

t abul ated usi.ng the conventio X =, .N0 W thdr. .. O =. wthdr |, and the
5006 wi t hr awP LRSI FLce, Mot pal GRoa b P s SiminlbsdS % i chol d
=10(+k) / 10, H@Rebemgs 2%k admMistangl, eis deb@ibed slovatieht [v1e3 feghdntlyi sBdrve 0g

units); k = tahular value (from 20 Chaplagn et al. (1994)) for the pattern
of positie /A&FAPEEleckdgensesntialgepdsandiditen difference between stimul i
(I'og units). Here aScompfletdddht tybical Waiiner&lexlid édsiaered 8nigher BRSIdWRA: T O
percent of maxi mum possi ble éffect. (% MPE), according to Chaplan et al.
1994. The f ol dlesugoirpreppassnt: die anig) duipt nevsmsal &e loweybeek is sEgilyMPE = Dr ug

treat ed thr estigldehle pedkd AEHELELRSRIPbLCAGL o DuesEPRbERImAgS O! d (o)

- allodyni a threshol d (g) mnistration O T ubst dance
i nj ected ( subbeprassabgyenfion demenspate isispifieat inpibilion ofaudhisgsisponses afienl |y) with

est suRst apgeRhL 9F1-160 %g(m%r ey testing, the tine between adm nistration

of Lest 30 conpound and the von Frey test varies dependi ng upon the nature
of the test conpound. WO 2004/ 041800 PCT/ SE2003/001703 24 Withing Test
Acetic acid wi)lSolivhgemhdioni nal contracti ons when adm ni stered

 Acetic acid (AcOH): 120 puL of Acetic Acid is added to 19.88 ml of distilled water in
c_)rder t0 obtain a final volume of 20 ml with a final concentration of 0.6% AcOH. The

15  solution is then mixed (vortex) and ready for injection.

Compound (drug): Each compound is prepared and dissolved in the most suitable

vehicle according to standard procedures.

20 (i) Solutions admjniétraﬁon | .
The compound (drug) is administered orally, intraperitoneally (i.p.),

subcutaneously (s.c.) or intravenously (i.v.)) at 10 ml/’kg (considering the average

mice body weight) 20, 30 or 40 minutes (according to the class of compound and its
. characteristics) prior to testing. When the compound is delivered centrally:
25  Intraventricularly (i.c.v.) or intrathecally (i.t.) 2 volume of 5 uL is administered.
The AcOH is administered intrapéﬂtoneally (i.p-) in two sites at 10 mU/kg

(considering the average mice body weight) immediately prior to testing. -

(iii) Testing
30 The animal (mouse) is observed for a period of 20 minutes and the number of

occasions (Writhing reflex) noted and compiled at the end of the experimeﬁt. Mice are



“intraperitoneally in mce. These will then extend their body in a typical
pattern. Wien analgesic drugs are adm nistered, this described novenent is
. less frequently observed 5 and the drug sel ected as a potential good:

candi date. A co | ete and typical Withing reflex is considered only when
the fol | owi'h}? gﬁ@ﬂ@nts are present: the animal is not PCASEHIERHE: "t he
| ower back is slightly depressed; the plantar aspect of both paws is
observable. In this assay, conpounds of ,.he present invention denonstrate
significant inhibition of withing respoﬁées after 10 oral dosing of 1-100
mol /kg. (i) Kopdintddividuadibabad icages At dogtasitieddifddOtdlal ofLthielarof Acetic Acid

of distilled water der, to ina final volume.

is added to 19. a
of 20 M ‘wit Hls‘éﬁ%ﬁwgi&eiwqgcﬁﬁ@éﬁm%t‘%ﬁnﬁfoﬁng%‘ﬁ do"ﬁﬁé?gg"fg solution is then
m xed (vortex) angof@adyxit t?%ndiﬂx&%th@hd@ﬁm%@%aé A4@kén SAdlstRampound is

prepared and di ssolved in the nost suitable vehi cl e according to standard
procedures. e gallpysedergenibpideshiem@st r at i on The conpound (drug) is
adm ni st ered ofal g b fldA .d%a}gaﬁ Lt cidordy indicatict BRASANGRAYS! Y (S.c.) or

intravenously (i.v. consi dering the averadage mce body

wei ght) 20, waﬁssh@mﬁhmm@sieéq@e;@bﬁﬂnwg SV at imedmetgandowpallofd and its
characteri stl 0, centrally:
25 Intraventri 231?1%3'( éilsth%mtte% &@Lw%ghﬁ%g%@ﬁ@?%@ ;l§a2% @% ur?en?%f: Lis
admni ni steredrat. The AcOH is administered intraperitoneally (i.p.) in tmo
sites at 10 m/kg (con5|der|ng t he average m ce body weight) immediately
prior to testARIQITIONA 2 S OIS (nouse) is observed for a

per+od . of 20 m nutes and the nunber of occa5| ons (Withing reflex) noted
and.

"'}-Orrpl;iged Rbiebb g ERGsS % the experinent. Mce are WO 2004/041800 .

PCT/ SE2003/ in individual "shoe box" cages with contact

beddi ng. A total @fmén{mé:ﬁx @Da‘aﬁéﬁ%ﬁ?@%@é}vﬁgh&}se&lﬂ%ﬁg%fﬁinnf one

control and three doses of drug. For the anxiety and anxi
i ndi cati ons, tesfiferature gonizoiledom @2%%5017915@@11111@& 12-11 light/dark). EXPenmenfS

are performed during the light phase of the cycle. Animals have food and water ad
libitum and are sacrificed immediately after data acquisition.

15 Sample

Compound (Drug) testing includes groups of rats that do not receive any
treatment and others that are treated with E. coli lipopolysaccharide(LPS). For the.
LPS-iIeatéd experiment, four groups are injected with LPS, one of the four groups is
then ?ehicle—téated whilst the other threé groups are inj ected with the drug and its

20  vehicle. A second set of experiments are conducted involving five groups of rats; all

of which receive no LPS treatment. The naive group receives no compound (drug) or
vehicle; the other four groups are treated with vehicle with or without drug. These are
performed to determine anxiolytic or sedative effects of dmgs which can contribute to
a reduction in USV,

25  Administration of LPS

Rats are allowed to habituate in the experimental laboratory for 15-20 min
prior to treatment. Inflammation is induced by administration of LPS (endotoxin of
gram-negative E. coli bacteria serotype 0111:B4, Sigma). LPS (2.4ug) is injected
intracerebro-ventricularly (i.c.v.), in a volurne of 101, using standard stereotaxic

30  surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed



"the geller-seifter conflict test inthe rat. 5 For the functional

‘gastroi ntestina disorder ‘indication, efficacy can be established in the
~assay described by Coutinho SV et at, in American Journal of Physiology -
Gastrointestinal & Liver Physiology. 282(2):G07-16, 2002 Feb, in the rat.
ADDI TI ONAL WR2WHMIBPEST| NG PROTOCOLS 10 Subj ects and H&USEAP AU %e mal e
Sprague Dawl ey rats (175-200g) are housed in groups of 5in a tenperature
control I ed room (22C, 40-70% humi dity, 12:h light/dark). Experinents are
performed during the |light phase of the Cycle. Animals have food and water
ad |ibitum andtraltyend aderghtudies noitiedofabentyl cafis maddateapae el skill foface. 15 Sanpl e
Conpound (Drug) testing in¢cludes grqups of rats_that do not, receive any
treat ment and%‘??}’ﬁ’f’@qﬁtﬁf‘s ‘%‘ngmﬂqﬁégﬁ’ gt%f GRPTpages: (f:%f”imll’qs SRS | de(LPS) .
For the. LPSiBmaalegalqleh$td tAERinbdh QUEitlsatiRs, AdS thijbelate Wriibe 4z one of
the four groups_is .then vehicle-treated whilst the other three groups are

i nj ect ed wi t hS¥Mdvartical) i fhe lntenal ypindda IfiSdls mecksdodmysterdle stginlessqiesli nent s are
conducted knv i H f ; ! aa._agﬁ' - lve no LPS

t r eat ment .5Thgée\r?1aeirt€%h]gg\'r@uog5?%gz? eag&%tgactzoo%dg nlg-f r%rg%}nggﬁcﬁvehi cle; the

ot her four grpelpshders toriepPEA0WI01E wehiicd mmwitofpeomadd frdm atcuicheadje (ZDhese are
perforned to term anxd ol vii [, Sedat i ef.f ect dr.ugs | gh can
Pont i bute ¢ 005 s BE vl Bl @by BaB GBIy RS Wbl it B . ST e
t o habi tuat e bmmtdspthexperi nental |aboratory for- 15-20 min prior to
treatnment. Inflamation is iLnduced dm ni.strati on_pf LPS dot.oxi n of

o am nogat i ve £ cRplovaag e ertaE pr i, AR iegins g plits for mpaddlSRAC o

i njected 10 nt 1@swAHbwdifaivirof di¢l campyun(d then i r9moved, Phevndislo®isefoséddnd usi ng

stapdard stereotaxic, 30 .surgical .technigues .under.isofl.uran aest hesi a.
The 'ski n bet wEBRLETEMER & HEorEYeah SeEe\iEs: S SOEB Y PEIEEB B 3PBET703 26
rostral |y andioaedti@ggi t udi nal incision of about l1cmis nmade to expose the

skul | - sur f ace. :
Experimental sety for air-puff stimulation

The rats remains in the experimental laboratory following LPS injection and
15~ compound (drug) administration. At the time of testing all rats are removed and

placed outside the laboratory. One rat at a time is brought into the testing laboratory
and placed in a clear box (9 X 9 x 18 cm) which is then placed in a sound-attenuating
ventilated cubicle measuring 62(w) x35(d) x46(h) cm (BRS/LVE, Div. Tech-Serv
Inc). The delivery of air-puffs, through an air output nozzle of 0.32 cm, is controlled

20 by a system (AirStim, San Diego Intruments) capable of delivering puffs of air of
fixed duration (0.2 s) and fixed intensity with a frequency of 1 puff per 1.05'. A
maximun of 10 puffs are administered, or until vocalisation starts, which ever comes
first. The first air puff marks the start of recording. '

Experimental setup for and uitrasound recording

25 . The vocalisations are recorded for 10 minutes using microphones (G.R.A.S.
sound and vibrations, Vedbaek, Denmark) placed inside each cubicle and controlled
by LMS (LMS CADA-X 3.5B, Data Acquisition Monttor, Troy, Michigan) software.
The frequencies between 0 and 32000Hz are recorded, saved and analysed by the
same software (LMS CADA-X 3.5B, Time Data Processing Monitor and UPA (User
30  Programming and Analysis)).



* The puncture site is determ ned by the coordinates: 0.8 nm posterior to the
bregma, 1.5 nmlateral (left) to the |lanbda (sagittal suture), and 5 nm
~below the surface of the skull (vertical) in the lateral ventricle. LPS is
injected via a sterile stainless steel 5 needle (26-G 3/8) of 5 nmlong
attached t ov@2a8041B00Hani | t on syri nge by pol yet hyl ene tREATSEYPOFFEEZG; 10- 15
cm. A4 mmstopper made froma cut needle (20- G is placed over and
secured to the 26-G needl e by silicone g)ﬂue to create the desired 5mm
depth. Followi ng the injection of LPS, tHe needle remains in place for an

addi t i onal 1@0@@@@‘5@51 ow di ffusion of the conmpound, then is renoved. The
an

incision is closed, the rat is returned to its original cage and

al lowed to rest f o @offolidd8ugd) ai prladitdtéd bet@n 68SdNG antsR@His@EL al setup
for air-puff stinmulation The rats remains I n the experinental |aboratory
fol | owi ng LPSHpFplumeiobh ke Falbviugeosineund @ug pduimistation peimalsgre At the tine
of testing allytals, @ELoLaHRAE s%}ﬁiﬁn@cﬁq%ﬁn@mg de the | aboratory. One rat
at atime is brought Intothe Testing | aboratory and placed in-a clear box
(9 x 9 x CA.9Mi ch is then placed in a sound-attenuating ventilated
cubi cl e neasuring 62(w) x35(d) x46(h) cm (BRS/LVE, Div. Tech-Sere 1Inc). The
delivery of air p j : 0. "
controlled 20 by ;ﬁl E%Sc?fgﬁi{g?é&ﬁ?g?? %@E[Ssgnb%&ggag&%ﬁngﬁgﬁ?%)ﬁ%g%g}ﬁ %ﬁe(l)‘f

del i vering pubdtwess20aidkHa} anditp galenleie thamracameters of nfyrestn dhe datedrei ntensity with

a frequency o r } : adme-ni stered, or
until vocali seaPL}e%s%&é{ﬂalgﬁlse?diﬁ%%gﬁgﬁﬁégﬁgggh%gﬁ%&#ﬁﬁ g Fg adl}r puff marks
t he.start of domperisdnbefwetnapive and iiP8itresietd wis, bod ornehy AN O M adulhalveddyor di ng 25

Thie Wocal j sations .are recorded for 10 ninutes usjng nicrophapes (G R A 'S
sound and; draerRESpR R sndm @peont e dyt FeRyah R 40RRet ¢
controll ed lytweMbpfopdSs CoMorieréd JighlicalDadith aARGHngh bivelae bbL0.00r, Troy,

M chi gan) software. The freguepgi es\Rgetween 0 and 32000Hz are recorded,
saved and anaﬁxygfaae%wﬁweea@ﬂw%w e YP%s CADA- X 3.5B, Time Data
Processing Monitor and UPA (User. 30 Programmi ng and Analysis)). WO
2004/ 041800 PCT/ SE2003/ 001703 : , _ _

15 The invention will further be described in more detail by the following
Examples which describe methods whereby compounds of the present invention may
 be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention,

20 INTERMEDIATE 1: N,N-Diethyl-4-formylbenzamide
To a suspension of 4-carboxybenzaldehyde (30 g, 0.2 mole) in 100 ml of
toluene was added SOC); (97 ml, 1.3 moles) at 60 °C. The reaction was heated until
gas evolution ceased followed by evaporation to dryness with toluene (3 x 50 mL)
This yielded a residue, which was dissolved in CH,Cly (200 mL). To this solution,
25  cooled in an ice bath while stirring, was added diethylamine (50 mL). Stirring was
continued for one hour and then the mixture heated at reflux for a further hour. After
cooling, the mixture was washed successively with H,0, 2N HCl, HO then 2N
NaOH and finally with H;0. The solution was dried over MgSQy,, filtered and
* concentrated to dryness yielding 41 g of oil. Distillation at 140-150 °C/1.5 torr gave
30 369 g, 90 % of INTERMEDIATE 1.




27 Conpounds (Drugs) Al conpounds (drugs) are pH adjusted between 6.5 and

7.5 and adm nistered at a volune of 4 m/kg. Follow ng conpound (drug)

adm nistration, aninmals are returned to their original cages until time of

" testing. 5 Analysis The recording is run through a series of statistical and

"~ Fourier anwtopgeg4tsgofilter (between 20-24kHz) and t o EBEI/BEAEHE170he

parameters of interest. The data are expressed as the neant SEM
Statistical significance is assessed usi g\g T-test for conparison between
nai ve and LPS-treated rats, and one way“ANOVA foll owed by 10 Dunnett's

mul tiple compREiRMEBEIE éppﬁipefm)ecwoxﬂimx@hi[@c&ya\seﬁmnm di fference

bet ween groug is considered Significant” with a m ni num p val ue of :90.05.

Experi ment s th)éﬂé@tﬂh‘dﬂ@ﬂﬂﬂ]Mwﬁmhxlmslﬂmhylmtﬂifs 15 The i nventi on
will further be d bdﬁtdﬂﬁ Wl—@*oﬁr@?—bé 2Llei ng  Exanpl es whi ch

descri be nethods r by conpoun ent 1 nvention may be
prepar ed, pu(liNll‘FdﬂwEMAIl"ﬁzlédl éhg lbﬁlqb,lhggzmk(ﬂ%ngd eqantl hi ch are not to

Rew Dot F-eﬁlp?%?ﬁy‘iryﬁ Rkt ‘y’%%ii %%’%6&%%2{%%@%@6%%% dehyde (30

g, 0.2 nole) tohren&(mﬂ mL) anﬂthetredaﬂ&ﬂ&ramb&tmlctdmﬂuﬁ@ﬁlh&vdt&hmval 1Afer®d es) at 60

C. The react s heated unti/l tion ce

evapor ati on ﬁ%@gEOW?SWO%? ﬁ'éq'l‘g) %?%ggo XJIJF%F@% 1 h'g%lsoguh'o\ém due,

whi CB Wﬁs \Aﬁl ]s;a@&ﬂmﬂm ﬁ(raﬁ)d zg:L) anrﬁl'léﬂdédkll@vl?géo wﬂas&mnntaﬁ:mg@ol ed in an

i ce bat ile stirrin | et m .n |ng was
continued fofYagnRheRyzR ﬁiﬂgﬂQE%“Wﬁ&@@éﬁ %trgﬁr@f?qu a further
hour. Afger . r&aﬁmm,heatt&emrsmcm@om&smghaﬂcmaslumhaﬂw&h H20 2 N HO,
H2O3t hen 2 N NaOH and fi nal g%—léé)ng;ghe so| ut s dried over MgSO4,

filfered andsa“tféﬁqééﬁiﬂ“'P‘éstaé‘Hn diigr mﬂ‘“EPF X WES | | ati on at

140- 150 O/ 1. Sxekahel \aﬂiﬁ\dﬂ:hh@&néi@ng (Bix 160m¥) Bid thdBIRYER diaiclext M 30R4/ 041800
PCT/ SE2003/ 001703
then.dried (MgSQy), filtered and concentrated. The residue was purified by flash
chromatography, eluting 3% methanol in dichloromethane to yield -

15 INTERMEDIATE 2 as a yellow oil (2,120 g).

INTERMEDIATE 3: 4-[(3-cyanophenyl)-1-piperazinylmethyl]-V,/V-diethyl-
benzamide _
To a solution of INTERMEDIATE 2 (2.120 g) in dichloromethane (40 mL)
20  was added triﬂuoroaceﬁc acid (6.5 mL, 15 eq). After three hours at room temperature
the reaction was. quenched with aqueous sodium hydroxide solution (1 N, 40 mL) and
the organic layer was separated. The aqueous layer was washed with
dichloromethane (2 x 50 mL,) and the combined organic extracts were dried (MgSOu),
filtered and concentrated. The residue was purified by flash chromatography, eluting
25 10% to 20% methanol in dichloromethane to yield INTERMEDIATE 3 as a
colorless foam (1,113g, 39% over 3 steps). |

IN TERMEDIATE 4a: 3-[(4-[(diethylamino)carbonyl]phenyl)(4-benzyl-
piperazin-1-y)niethyl]benzonitrile
30 '



28 | NTERMEDI ATE 2: 1- pi perazi necar boxylic acid,  4-[(3-cyanophenyl)][4-

[ (di et hyl am no) car bonyl | phenyl ] net hyl ]-,1, 1-di net hyl ethyl ester To a dry

_ flask containing N Ndiethyl-4-fornyl-benzam de (INTERVEDI ATE 1) (1.60 g, 1.
eq), benzotriazole (929 ng, 1 eq) and 1 5 piperazi nec | i i d,

1,1-dineth?ﬁ5@ﬁ%ﬁ“@§ter (1.45 g, 1 eq) was added dry a%@ﬁé%ﬁgﬁ%gﬁént) and

the reaction was heated to. reflux with water renoval. After 3.5 hours the

reacti on was cool ed and concentrated to approxi mately 5 nL. The sol ution

was diluted with tetrahydrofuran (5 nL) and added slowy to a flask

cont ai ni ng 3- cyanopbenyl zinc iodi ge (0.37 Msolution in tetrahydrofuran, 42

m.,, 2 eq). The 10 reaction mas'ﬁgg o] for 20 hours then was cool ed

and quenched with saturated aqueous schloride (50 nmL). After 10

m nutes the mxture was extracted w thadi chl oromethane (2 x 100 nilL) and

t he conbi ned organic extracts were th Aﬁﬁried (MSH), filtered and

concentrated. The residue was purified flash chronmat ography, eluting 3%

met hanol in dichloronethane to yield 1&”I NTERVED ATE 2 as a yel |l ow oi

(2.120 g). | NTERVEDI ATE 3: : .

4-[ ( 3- cyanophenyl ) - 1- pi per azi nyhnet hyl | N, N-di et hyl - benzam de To a sol ution

of | NTERVEDI ATE 2 702 s3280:90f INTERMEDIATERS (5668 40, MkhioRRmuRs (13dedgd

trifluoroacetic acid (6.5 nL, 15 eq). After three hours at room tenperature

1
t he react i on Wiagddag heneaistydsi @20 1l agdepding Wpeptowbawhedidet(feh (1 N, 40
m.) and he | : SRS mbERY RS washed with
di Z:hl or orrgt hé%%q(qgéqz' é%%@%ﬁﬁ%%ﬁg&g%%ﬂle qj‘Sglganl cé%lxt rac(tsg\@& \régédri ed
SO4), fi Mashavidnsiededameoustsedium birarhopefe.dles agueoys layief wetiwisped | ash

PNTERVED: ATE Pt SbttbioBnadets KA A B RANT brorlle B S IIRITTD LN Sre
4a: 3-[ (4-[ (dMebhy), Siembintdaohaniriibd HErteyidue-wasppsified i flashazi n- 1-yl ) methyl 1 b
enzonitrile 30 V20043 U489 ol ph R0 AR ne to yield

10 INTERMEDIATE 4a as a colotless foam (428mg, 57%).

INTERMEDIATE 4b: 3-{(4-[(diethylamino)carbonyl]phenyl)[4-(2-furylmethyl)-
piperazin-1-ylJmethyl}benzonitrile

15 B @5\;,

To a solution of INTERMEDIATE 3 (567mg) in 1,2-dichloroethane (15mL)
was added 2-furaldehyde (160uL, 1.3eq) and sodium triacetoxyborohydride (450mg,
" 14eq). After3 days the reaction was dituted with dichloromethane (50mL) and '

20  washed with saturated aqueous sodinom bicarbomate. The agqueous layer was washed

with dichloroniethane (2 x 25mL) and the combined organic exiracts were dried
(MgS0y), filtered and concentrated. The residue was purified by flash
chromatography, eluting 5% methanol in dichloromethane to yield
INTERMEDIATE 4b s5 a colorless foam (367mg, 53 %).



"29 0J " /f(11 CN INJ Ph To a solution of | NTERMVEDI ATE 3 (606 ng) in
~'1,2-dichloroethanc (15 nL) was added benzal dehyde (220 L, 1.3 eq) and
.sodiumtriacet oxyborohydride (480 5 ng, 1.4 eq). After 3 days the reaction

was di | ut e;{ﬁ%%%?%%&hl oronet hane (50 nmL) and washed V\/ipkqg?gnwﬁoq%gd aqueous

sodi um bi c The aqueous | ayer was washed } wth oronet hane (2
x 25 nL) and the conbined organic extracts were dried (MgSO), filtered and
concentrated. The residue was purified bsgpflash chromatography, eluting 5%

met hanol in dichloronethane to yield 10 | NTERVEDI ATE 4a as a col orl ess foam
(428ny, 579% . INRERMUEIAGES: 4 frlode-N,N-diethylbenzamide :

3-((4-[(di et hyl am no)carbonyl ] phenyl)[ 4-(2-furyl nethyl) -
pi é(era[zi( n- 1- y%‘f ﬁﬁ?ﬁ?ﬁﬂ%éﬁ?@n&%ﬁ?ﬂéﬁl}ﬂ%ﬂ(ﬁ g} iny5 HFL@%@?’-@N)&ME@&TO a sol ution

of | NTERVED ARG bPBIN0 1) i o ctdiane, Aechmlauiassaddod
2- fural dehyde 168L, Ng Q%?) ar??gglg@umn?%i acet oxybor oh ﬁip?’de (450nyg,
1. 4eq) . Aft erreguitiegrsaction mixarestwasiwanmed i fouewnl tamiperatue ohi braodewhthse (501L)
and 20 washed whth_saturat §@gi ' Egg _ us | ayer
was washedgI Smw%mw‘%%@‘.”ﬁ‘ﬁ orSwrrgt anemé g&])l( nﬁ?gg"%%’ﬂg e ?%ﬁ%ﬁ%@gag%g’ Fc
extracts wer efiliiredxhd coMyStyd. Residue mesrearystaliiaeritforn het ledaned hegive8lighfe was
purified by ngraphy, el uting 5% net hanol in dichloronethane to
yield |NTER - col orl ess foam (367ny, 53% . WD 2004/ 041800
PCT/ SE2003/ 001703 30 _

INTERMEDIATE 6: 3-[[4-[(diethylamino)carbonyl]phenyllhydroxymethyl]-
10  benzoic acid, methyl ester

INTERMEDIATE 5 (2.8 g, 9.0 mmol) was dissolved in THF (100 mL) and
. cooled to -78 °C under nitrogen atmosphere. Then n-BuLi (8.4 mL, 1.07 M solution

in hexane, 9.0 mmol) was added dropwise during 10 min at -65 to -78 °C. The
solution was canulated into 3-carbomethoxybenzaldehyde (1.49 g, 9.1 mmol) in

15  toluene/THF (approx. 1:1, 50 mL) at -78 °C, NH,Cl (aq.) was added after 30 min.
Adfter concentration in vacuo, extraction with EtOAc / water, drying (MgSO4) and
evaporation of the organic phase, the residue was puriﬁed by chrbmatography on-
silica (0~ 75% EtOAc/heptane) to give INTERMEDIATE 6 (1.5 g, 49%).

20 INTERMEDIATE 7: 1-piperazinecarboxylic acid, 4-[[4-
[(diethylamino)carbonyljphenyl}[3-(methoxycarbonyl)phenyljmethyl]-, 1,1~

dimethylethyl ester
To a solution of INTERMEDIATE 6 (1.5g, 4.4 mmol} in dichloromethane
(25 mL) was added thionyl bromide (0.36mL, 4.6 mmol). After one hour at room
25  temperature the reaction was washed with saturated agqueons sodinm bicarbonate (100
mL) and the organic layer was separated. The aqueous layer was washed with
dichloromethane (3 x 100 mL) and the combined organic extracts were dried -
(NapS0y), filtered and concentrated.
The benzyl bromide was dissolved in acetonitrile (35 mL) and N-Boc
30  piperazine (0.9g, 4.8 mmol) and triethylamine (0.67mL, 4.8 mmol) were added. After
heating the reaction for one hour at 65 °C the reaction was cooled, washed with

saturated amonium chloride/ethyl acetate and the organic layer was separated, The



"I NTERMVEDI ATE 5: 4-1o0do- N, N-di et hyl benzam de To a m xture of 4-iodo-benzoyl
chloride (75 g) in 500 nL CH2Cl2 was added a m xture of Et3N (50 nL) and
.Et2NH (100 nL) at 0 C. After the addition, the resulting reaction mxture
was war med tenperature in 1 hr and was then th '
sat ur at ed amh@ﬁ)‘r‘nﬁcﬂ] | ori de. The organic extract was dr]i)lSC g@ 2'&3@%&’)
filtered and concentrated. Residue was recrystallized fromhot hexanes to
gi ve 80g of | NTERVEDI ATE 5. | NTERVEDI ATH 6:
3-[[4-[(diethylam no)car bonyl ]gg)hen yl ] hydr ox gmst hmé 10 benzoi ¢ acid, methyl
est er | NTERVERuRIUS 1ayey wagergracted withaihydacolatls (3180 mie and the gepbipadoo mi) and
cool ed to DBt eFABER (35, 8BIPARLE sl 1Bhodbrrkibh ! Tledadblwasl 07 M

i m%gaxgne % ?(ﬁz gﬁ ang Lollo eehi i -65 to

sol ution 9.0 mMmD dropw se durin m n at

78 C. The spirifieil by floshshoammid gy to ﬂN@MEm%%M%I%Dehyde (1.49 g,
9.1 mmol) in 15 toluene/ THF (approx. 1:1, 50 nL) at -78 C. NH4Cl(aqg.) was

added after 30 min. After concentration in vacuo, extraction with EtOAc /

wat er, drys ngINTHREEDIATE 8: ex{{i@t(ﬂnthmmmﬁ)chﬁmwl}gmwl][mhw,lmbﬂhgl)ﬂes| due was

purlfled by chr omat og rah .Sil.i.ca 5%EtOAc/heptane) to give
| NTERVEDI ATE Bperpagyygme b % ?‘fﬁ’l’—fﬁﬁl&%l 1- pi per azi necar boxyl i c acid,
4-[[4- : To a solution of INTERMEDIATE 7 (2 Og, 3.9 mmol) in dlchloromethane .

et bl ety TEh AR SR Bl A R e Bl Bk e 1
di chl or oret hadbﬁcen&@t@dHﬁdth&\/?emdaéidi@%l&eﬁ@ﬂﬁﬂloﬁhﬁtﬂaﬁ@aﬂd@m’ﬁﬁéﬂanﬂﬂsaﬁuﬁﬁ@| ). After

.one hour at room 25 erature the reacti on was ¥$ hed with saturated
aquequs sHbi (FHPESE 39 A Bt berase TheroreaminP*re Yo Gt ©13%0e Aliges 28épar at ed.

Thé.idqueous | RY&nir@s Washed with dichloronethane (3 x 100 nL) and the
conbi ned organic extracts were dried (Na2SQH4), f| | tered and concentrat ed.

The benzyl bromi debaasidyr sasigolved in sreenimicds] vk d) ey biowada4@ec 30
pi per azi ne (0,19,0 ifiml) TRk thPRirel (550 J, ARSI (Rerdfaba. Aaéomm&ar aere added.

After heating'the reaction ?or one hour at 6g C the reaction was cool ed,

washed with r@@mm@m@éﬂrﬁﬁhﬁﬁwﬁ%wwa@ﬂateﬁwm@@élw@%m the organic | ayer
was separgt ediichld8methane and washed with water. The organic layer was dried (MgSO4),

filtered and concentrated to give INTERMEDIATE 8 (1.66g, 85%).

INTERMEDIATE 9: 3-[[4-[(diethylamino)carbonyl]phenyl][4-(pheiylmethyl)-1-
piperazinyljmethyl]- benzoic acid _ o

20 To a solution of INTERMEDIATE 8 (1.66g, 3.3 mmol) in methanol (15 mL)
and water (5 mL) was added lithivm hydroi:ide (0.69.g, 16.5 mmol). After 5 hours at
room temperature the methanol was removed and INTERMEDIATE 9 was
precipitated from the aqueous solution by the addition of 2M hydrochloric acid.

25 COMPOUND 1, 1a AND 1b: 3-{(4-[(d1ethylammo)carb0nyl]phenyl)(4—benzyl—
plperamn—l-yl)methyl}benzanude



WO 2004/ 041800 PCT/ SE2003/ 001703 31 aqueous | ayer was extracted with ethyl
acetate (3 x 100 nL) and the conbined organic extracts were dried (Na2SOH4),
filtered and concentrated. The residue was purified by flrash chromat ography
to give INTERVEDI ATE 7 (2.04g, 91% . 5 | NTERMEDI ATE 8:

3-[[4-[ (di SYBIPYMI8) car bonyl ] phenyl ] [4- (phenyl net hy| FETSE2003/001703

pi perazi nyl ] met hyl ] - benzoi c acid, nethyl ester To a solution of | NTERMED ATE
7 (2.0g, 3.9 mol) in di chl or omet hane 380 nmL) was added trifluoroacetic
acid (15 nmL). After 10 m nutes the reaction was concentrated and the
resi.due dissolved4n dlchloronethane and washed wth saturated 10 aqueous

sodi um bi carb c extract was dried (MgSO™4), filtered and
concentr at ed.gmi#v $ di ssolved in acetonitrile (25 nlL) and benzyl
brom de (475 < 4. QAT et hylam ne (550 L, 4.0 nmol) were added.
After one hour at room jjenperayure the reaction was concentrated, residue
di ssolved in 15 dichl orgme;hane and washed with water. The organic |ayer was
dried (MgS™), filter d concentrated to give | NTERVEDI ATE 8 (1. 66g,
85% . | NTERMEDI ATE 9: 3 [[4 [ (di et hyl am no) car bonyl ] phenyl ]

[ 4- (phenyl met-hyl ) -1- phderazinyl ] nethyl]- benzoic acid 20 To a sol ution of

| NTERMEDI ATE 8 (1.66g, 3.3 mmol) in nmethanol (15 nlL) and water (5 nL) was.
added Iithium hygds qu-i-(l%b@rgﬂ 16.5 nmol ). After 5 hours at .room '
tenperature the gghian9ha:\Wigomeioved and | NTERVEDI ATE 9 was precipitated
fromthe aqueousca@mﬁmumM( yaimﬁ addltlon of 2M hydrochlorlc acid. 25

COVPOUND 1, la AND 1b: 3- d| et h | am no) car bqn}/ pheny é(4 benzyl -
pi perazin- 1- yI)neFﬂ?ISTIBMﬁN @6&1 o fenEtanel (8 mig3vas 32 03"
[ INH2 CNJ Qdded crushed potassinm hydromde (129 mg, 2.5 eq) and the reaction was heated to

reflux. After 90 minutes the reaction was cooled and diluted with dichloromethane
5 (40 mL). The reaction was washed with water (30 mL) and the organic layer
‘separated. The aqﬁeous layer was neutralized with 2 N hydrochloric acid and washed
with dichloromethane (2 x 25 mL). The combined organic extracts were dried
(Mg80,), filtered and concentrated. The residne was purified by flash
chromato gtaphy, eluting 3% methanol in dichloromethane to yield COMPOUND 1 as
10 - acolorless foam (374.5 mg, 84%). "H NMR (CD;OD) § 1.06 (1, J=6.9 Hz, 3H),
1.20 (t, T = 6.8 Hz, 3H), 3.15-3.40 (m, 6H), 3.545-3.54 (m, 2F), 3.57-3.67 (m, 4H),
444 (s, 2H), 5.39 (br s, 1H), 7.40 (d, J = 8.4 Hz, 2H), 7.43-7.59 m, 6H), 7.82 (d, T =
7.8 Hz, 3H),793(d,J 7.0 Hz, 1H), 8.22 (s, 1H).
COMPOUND 1 was separated by chiral HPLC to yield COMPOUNDS 1a and
15  1b, using a chiral AD columm with 30% isopropanol 70% hexanes as an eluant,
retention time being 11.3 minutes and 16.5 mimutes for COMPOUNDS 1a and 1b,
respectively.
For COMPOUND 1a, Purity (HPLC): > 99%; Optical purity (Chiral HPLC): >
99%; Found: C, 58.93; H, 6.65; N, 8.82. CaoHssN,O; x 3.2HCl1 x 0.6H,0 has C,
20 58.87,H, 6.65; N, 9.15%.
For COMPOUND 1b, Purity (HPLC): > 99%; Optical puﬁty {(Chiral HPLC):
> 99%; Found: C, 58.88; H, 6.68; N, 8.94. CapH3sN40,x 3.1HCI x 0.8H,0 has C,
58.87; H, 6.70; N, 9.15% |




N Ph  Conpound 1: Racemic Conpound la: (-) isonmer Conpound 1lb: (+) isoner
To a solution of | NTERMEDI ATE 4a (428 ng) in tert-butanol (10 nL) was added
crushed pot assi um hydroxi de (129 ng, 2.5 eq) and the reaction vvas heated to
reflux. After 90 minutes the reaction was cooled and diluted w

di chl or omePOME/SIE0U0 ni). The reaction was washed with® TA%HZBW’(’%’ nL) and

t he organic | ayer separated. The aqueous |ayer was neutralized with 2 N
hydrochloric acid and washed with dichlgronmethane (2 x 25 nL) The conbi ned
organic extracts were drired (MgSO4), filtered and concentrated. The residue

was purifi ed COVRQIENDS gh2oant Byrix ;I(dleﬂlmlﬂlln@)wbmlmwl)lﬁﬁz-

di chl oronet h Lolorless foam (374.5 ng, 849.
1H NMVR (mo@?ﬁ’é&gﬂ%w(’ﬂ“@s‘ Wt&%@%’%ﬂ’ﬁl 20 (t, J = 6.8 Hz, 3H),
3.15-3.40 (in, 6H), 3545354(|n 211), 357367(m 411), 4.44(s, 2H) ,
5.39 (br s, 1H), 7.40 (d, J 8. 4d-|z 2H) 7.43-7.59 m 611), 7.82 (d, J =

7.8 Hz, 3H), 7.93 (d, J-?O (s, 1H. COVPOUND 1 was
separated by chiral HPLC to vyi eI m“% | a ‘and 15 . | b, using a chiral
AD col um with 30% i sopropanol 70% h xa es” ay an eluant, retention tine

being 11.3 mnutes and 16.5 m nutes f BUNDS | a and | b, respectively.
For COVPOUND | a, Purity (HPLC): > 99% tical purity (Chiral HPLC): > 99%
Found: C, 58.93; H, 6.65; N, 8.82. C3OHB6NAO2 x 3.2HCA x 0.6H20 has C, 20
58.87; H 6.65; N, 9.15% For COWP 1b, Purity (HPLC): > 99% Opti cal
purity (Chiral HPLC): > 99% Found: "C, 58.88; H, 6.68; N, 8.94. C30H35N402
x 3.1HCl x 0.8H20 has C, 58.87; H 6.70; N, 9.15% WD 2004/ 041800

T/ SE2003/ 001703 33 COVPOUNDS Rrmpoal 2aRagmRh

-[ (di et hyl ami no) car bonyl ] prﬁémﬂ',)dﬁgiv’g mer
5 To a solution of INTERMEDIATE 4b @65 mg) in fert-butanol (10 mL) was
added crushed potassium hydroxide (112 mg, 2.5 eq) and the reaction was heated to

reflux. After 90 minutes the reaction was cooled and diluted with dichloromethane
(40 mL). The reaction was washed with water (30 mL) and the organic layer
separated. The aqueous layer was neutralized with 2 N hydrochloric acid and washed
10 with dichloromethane (2 x 25 mL). The combined organic extracts were dried
(MgS0y), filtered and concentrated. The residue was purified by flash
chromatography to yield the racemic COMPOUND 2 as a colorless foam, 'HNMR -
(Free Amine) (400 MHz, CDCl;): 8 1.09 (br s, 3H), 1.20 br s, 3H), 2.47 (m, 8H),
3.23 (brs, 2H), 3.52 (brs, 2H), 3.55 (s, 2H), 4.31 (5, 1H), 5.63 (brs, 1H), 6.10 (brs,
15 1H), 6.19(d, J=2.9 Hz, 1 H), 6.30 (m, 1H), 7.27 (d, I = 8.2 Hz, 2 H), 7.35 (m, 2H), .
741 (d, 1=8.2Hz, 2 H) 7.59 (m, 2H), 7.84 (5, 1H). .
COMPOUND 2 was separated by chiral HPLC to yieild COMPOUNDS 2a and
2b, using a chiral AD column with 30% isopropanol 70% hexanes as an elnant,
retention time being 9.9 minﬁtes and 12,9 minutes for COMPOUNDS 2a and 2b,

20  respectively.
For COMPOUND 24, Purity (HPLC): > 99%; Optical purity (Chiral HPLC): >
99%. Found: C, 56.79; H, 6.65; N, 9.60. CpgHaN403x% 2.6 HCIx 1.3 H,0 has C,
56.73; H, 6.67; N, 9.45 %. '



" furyl nmethyl) - pi perazi n-1-yl ] nethyl }benzanide 0 Ar, k, 0 "N) N &0,
Compound 2: Racem ¢ Conpound 2a: (-) isoner- Conpound 2b: (+) isonmer 5 To a
. solution of |INTERMEDI ATE 4b (365 ng) in tent-butanol (10 nL) was added

crushed po droxide (112 ngy, 2.5 eq) and the r & heated to
reflux. Af E"g&%@%@}‘%’ut es the reaction was cool ed and di ?%{SIE%BSM?ZOS

~dichl oronethane (40 nlL). The reaction was washed with water (30 nL) and the -
organic layer separated. The aqueous |ager was neutral [ zed vvith 2 N

hydrochloric acid _and washed 10 with dichl orometh anai X ;[E) The
combi ned organi c &% FRMEOYRPLL d?‘ifé’ﬂa’ﬂflﬁfﬁ)s&)@?/‘ﬁﬂpp‘? PB‘EF%Q@“@&‘ &t r at ed.
The residue V@§9%UFbﬁﬂcﬁ@ WSJ @8*34 1@"9” % 8.9 BO1& Fhieehas acem ¢
COMPOUND 2 as a col orl ess foam’ ree ne) (400 , CDO 3): 8

1.09 (br s, 3%A86; H1676; W18 %3H) , 2.47 (m 814), 3. 23 (br s, 21-1), 3.52
(br s, 2H), 3.55 (s, 2H), 4.31 (s, 111), 5.63 (br s, 1H), 6.10 (br s, 15
1H), 6.19 (d, J = 2.9 Hz, | H, 6.30 (m IM 7.27 (d, J =8.2 Hz, 2 H, 7.35
(m 2H), ﬂ.mmmmmmmwmemoﬁmm 7 84 (s 114). COVPOUND 2

was separate b I @’P 2 a chiral
AD col um wit %ﬁfﬁ)l %frngug’ Mﬁ% nes OglgP%]F oro?%tgg}?t?on time
being 9.9 m mman&:wasmmnubmﬂmommm, Q.al amtbl)Zzhzd 20 respectively.
F COMPOUND 2 P t P. 9 Ch | . HPLC 99%
Found: G, 6. avigiine (kxS Klr Enis £ Beion pfsihopn, 6 has ¢
56.73; H, 6. Gﬂcmdédomgﬂaéa&oﬁﬁsw\@ 2004 ﬁﬂqbﬁ&ﬁhs%@&'ddSEﬁﬁlﬁ&i Qﬁblﬁ&ﬁzedwroﬁmr COVPOUND
2b, :__”Pu“ tf/O eP1|f1pC ratur>e a% w{?ash I'&%lringuﬁé Xrggmch agzez:irlwalgl?hl'iea (MgSO4), filtered

and concentrated to give COMPOUND 1.

COMPOUND 3, 3a AND 3b: 3-][4-[(diethylamino)carbonyl]phenyl][4-
(pkenylmethyl)-1 -piperazinyl]methyl]-N—methyl—benzamide

o
o

" Compound 3: racemic
- Compound 3a: (-) Isomer
15 Compound 3b: (+) isomer

To a solution INTERMEDIATE ¢ (0.120 mg, 0.25 mmol)) in 2 mi of DMF
was added HATU (0.132 mg, 0.35 mmol) and diisopropylethylamine (173 pL, 0.99
mmol). The reaction was stirred for 30 minutes, afier which was added (250 pL, 0.50
20 mmol)of 2N I-EINCH; in MeOH and the stiring continued over night. The reaction
‘was concentrated and partitioned between a saturated solution of NaHCO; and ethyl
acetate. The organic layer wag separated and the aqueous layer extracted 5 times with
ethyl acetate. The organic layers were dried (MgSOy), filtered and concentrated to
yield COMPOUND 3. 'H NMR (400 MHz; CD;0D): 6 1.07 (m, 3H), 1.21 (m, 3H),
25  2.32 (m, 2H), 2.90 (s, 3H), 3.02 (m, 2H), 3.24 (m, 4H), 3.40 (m, 2H), 3.50 (m, 2H),



> 99% Found: C, 57.86; H 6.54; N, 9.56. C28H34N403 x 0.7 HO x .3. 1H20 has
C, 57.86; H 6.76; N, 9.18 % ALTERNATIVE SYNTHESI S OF COVWPOUND 1 To a
sol ution of | NTERVEDI ATE 9 (100nmg, 0.21 mmol) in dichloromethane (3 nl) at

-20 C was utyl chloroformate (41 L, 0.31 nmmolphrapshesdeitest hyl am ne
(43 L, O. S%M%f%’ﬁ fter 10 m nutes a solution of arrrmnlg ?’n

di chl ororret hane (1.5M 4.5 nm., 3 mmol) was added. Reacton was warnmed to room
10 tenperature and washed with brine. Th& organic |ayer was dried (MSO4),

51 [ (i ot NP4 Ay e Boriby Dy T pen 2, 7 SRS T 5 %H‘i\”’js? "

(phenyl net hyl &, I=@.00@%, 280,63 mumljgy\(ﬁmmyl benzanni de I NI PhJ

Co d 3: d 3 5 Co T
Sol Ut 1 on | NTERVEDI GPEPORGD § 2 sy SRBIBLLG 10 T COfP qwg Jastdded
HATU (0. 132 gy, yGin §ommb&mo%ﬁﬁmmlﬁ% bﬁ’dﬁ69%1ﬁé{3§eésan@1u%& mol ) .

The reaction was stirred for m nut es whi ch ‘was_added (250 L, 0.50

20 mm 1) of 2rekentipEiimg being 7. Mamhl BA nivvies fglt@@Wﬁﬁﬂ‘EB&ﬁﬁ prietb respertivielyght . The

reaction was con d‘kﬁ@[)ﬁ?‘b mﬁ?@ ed solution of

NaHCO3 and et hyl C%gg ate. The or ga‘ffkfll C er vva ﬁ@al% ?%ﬁgnd t he aqueous

| ayer extract BELE): x99 sFonndhC, S9t20yH, &%tNitSéﬁ Thalaigam b6 Cajesfs xWet e dri ed

(MgS™M), filtgr . 5 yield COWOUND 3. 'H NWR (400 MHz,
A T e

CD3OD): S 1.0 5 2.32 (m 211), 2.90 (s, 3H), 3.02
(m 211), 3.24 (mFot BOMBOUND(Ib, PRty (HELGO-978h; Opkiyal pWityZ Obidd1 041500

PCT/ SE2003) 001103, 575 Ip o :5oit g A7, 6%, EhHaniy 1 bemolesx B2 1 2

H
H20: C, 59.68; H, 5.92; N, 8.14%




“(d, J =8.2 H, 2H), 7.63 (m 2H), 7.93 (m 1H) COWOUND 3 was separated by
chiral HPLC to yield COVPOUNDS 3a and 3b, using a Chiral pak AD colum with
.35 % isopropanol 65% Hexane as an eluent, 5 retention tinme being 7.1 and
17.3 mnutes for COVMPOUNDS 3a and 3b respectl vely. For &%)0 a, Purity
(HPLO) : >99O 94810 purity (Chiral HPLC):>99% Found¥ 1, 5.94;
N, 8.26. C31H33N402 x 1.6 C2H2F3 x 0.7 H20 has C, 59. 21 H 5.96; N, 8.08%
For COMPOUND 3b, Purity (11PLC):>97% Optgcal purity (Chiral 10 HPLC):>97%
Found: C, 59.73; H 5.91; N, 8.32. C31H33NMX2 x 1.6C2HMRZF3 x 0.4 HO C,
59.68; H 5.92; N, 8.14% WD 2004/ 041800 PCT/ SE2003/001703 36 Wat is
clainmed is 1. R@ﬁ@g@ gudi@f formula I, pharnmaceutically acceptable salts
" thereof, or of 0O / N NRECNDO INRa/ 51 wherein R is
an aryl, hetedoar nyCO@D@J@@OHQI@@I&&I:EHMGGEWEY&QOQN@HEh’étSéhEumfwr and 10 R2
i s hydrogen, 9&%1% Hg .Ssubstituted Cl-12al kyl, optionally substituted
C6-12aryl, or optionallTy substituted C2- theterocycIyI 2. A conpound
according to claim1, wherein RIQis selected from phenyl; pyridyl; thienyl;
furyl; imdazolyl; 15 triazol yI i pyrrolyl; thiazolyl; and N-oxido-pyridyl,
optlonally substltuted W t :

o

wherein
R' is an aryl, heteroaryl, substituted éryl or substituted heteroaryl; and
10 R? is hydrogen, optionally substituted Cj.jzalkyl, optionally substituted
Ce.1zaryl, or optionally substituted C;.jzheterocyclyl.

2. A compound according to claim 1,
wherein R' is selected from phenyl; pyndyl thienyl; fulyl, imidazolyl;

15 triazolyl; pyrrolyl; thiazolyl; and N-ox1d0~pyndy1, optionally substituted with one or
more groups selected from C; galkyl, halogenated Cy_salkyl, -NO,, -CF, C.¢ alkoxy,
chloro, fluoro, bromo, and iodo; and

R? is hydrogen or methyl.

20 3. A compound according to claim 1,

| wherein R is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
pyrro]yl' and thiazolyl, optionally substitnted with one or more groups selected from
C,.salkyl, halogenated C,. salkyl NQO,, -CF3, Cyi4 a]koxy, chloro, ﬂuoro bromo, and
iodo; and

25 R? is hydrogen or methyl.



. 3-[(4-[ (dFet hy* AFRRBY

nore groups selected from Cl-6al kyl, hal ogenated Cl-6al kyl, -NO2, -CF3, Cl-6
al koxy, chloro, fluoro, brono, and iodo; and R2 is hydrogen or nethyl. 20
3. A conmpound according to claim1, wherein RL is selected from phenyl;
pyridyl; thienyl; furyl; imdazolyl; pyrrolyl; and thiazolyl, optionally
substitut e or nore groups selected from Cl-63|.k | ogenat ed
Cl- 6al kylﬁr%%&l%3 Cl-6 al koxy, chloro, BUM brmﬁgﬁrﬁﬂzf’@%’& nd 25 R2
i s hydrogen or nethyl. WD 2004/ 0418003FRCT/ SE2003/ 001703 37 4. A conpound
according to claiml1l, wherein RL is selected from phenyl; pyridyl; thienyl;
furyl; imdazolyl; pyrrolyl; and thiazolyl; and la is hydrogen or nethyl.
5. A conppund ccordl,nto clam .1,. wherein the corrpound is selected from
(o ‘ qatﬁnm])’m benzyl - pi pera' zhr-1 -
yl) met hyl ] benagiga R s bddotbd #6iBHCATRY LR BH?EYA:%MJ furyl methyl). g
zin-1- yl]net hy benzam de;
3-[[ 4- [ ( drvemchy) tlmmla‘hmdyl ] pheny! ][ phenyl met hyl ) "1 . - pi per azi nyi ] met hyl ] -
N net hyl - benzgiﬂég enant | or%&gs t hereof and phar rraceuti call y accept abl e
salt. thereo 88 R cording to any one of clains 1-5 for use as a
medi cament, 7. The use of a conpound according to any one of cI ainms 1-5 in
the Manufacture of a rredl canent for the therap ai or functional
gast roi ntfest i WapompaBdaeperding toglapnds msein Wé&pﬁw ISGT#GWdMH sing a
conpound according to any one of claim1"5 and a pharnaceutically-
acceptable carrier,. 9. The use of a therapeutically effective anmount of a

conpound acW@E(ﬂﬁmn@h@pgmbﬁnylmpﬂghﬂj(mm@mpﬂﬁﬁﬁqﬁ. a nedi canent for the

treat nent of_paln
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thereof,

6. A eompound accomling to any one of clatms 1-5 for nse: s & medicament,

7. The use of a compound avcording to any one of claims 1-5 i the manufacture |
of & medicament for the therapy of pain, or finctional gastrointestinal disorders,

8. Apharmacentical composition comprising a compound according to afty one
of claims 1-5 and a pharmaceutically acceptable cardder.

9, The use of a therapeutically effective amount of a compound according to claim 7 in the

manufacture of a medicament for the treatment of pain. _

'10.  The use of a therapeutically effective amount of a compoﬁnd according to claim 7 in the

manufacture of a medicament for the treatment of functional gastrointestinal disorders.
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10. The use of a therapeutically effective anount of a conpound according to
claim7 in the manufacture of a nedicanent for the treatnent of functional
gastroi ntestinal disorders. W 2004104 800 PCT/ SE2003/ 001703 38'it A
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0 CN _ _ a

11.  Aproocess for preparing a compound of formaula 1T,

with RI-CHO to form the compound of formula IT
wherein '
B! i3 an aryl, heteroaryl, substituted aryl or snbshmtad h@tmaryi

12. A process for preparing a compound of formuda IV,
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with an akali metal hydroxide in non-agueous solvent to form the compound of
formula IV: ‘ '
-wherein

10 R} is an aryl, heteroaryl, substituted aryl or substituted heteroaryl. -



