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GASTRO NTESTI NAL DI SORDERS BACKGROUND COF THE
INVENTION 5 1. Field of thejlnvention The present
invention is directed to novel conpounds, to a process

F%@%%E%%%{E gbﬁ%@gﬁﬁéﬁ@@%%?& THEIR USE

partl cuI ar for the treat ment of pain, anxiety and
o di sorders. 10 2.
Erﬁﬁﬁh{k g‘1e receptor has been

1 ﬁg@tdfftheeg,‘,@%@aw ng a role in many bodily functions
as circuratory and pain systens. Ligands for the
S r eFhppesentayventien isfdireeted ithaoveb 6erapeUNAS, 10 gepregsss for their
anal gesi cs, and/.o S ert Vi i.gands
P‘FB"?ralq %lﬁ%seraélg E‘F%I?acﬁ'é\llceapé %%Osetpoz’ﬁ Cgﬁ@g?m% gheprlgog glgss
QSO ik O bmibplubdtd drk @Sefulliiehdraignbind ingRiriianardbr @k

Ieast three different popul ations of opioid receptors
tr¢atment ofpding poxigtyried fordtiondlasEeintsriang! dikerdarst three are
apparent in both central and peripheral nervous
systens of nmany species including man. Anal gesi a has
2 lsecussioh 9ER¥RMadtrvar i ous ani mal nodel s when one or
nore_of these_ receptors, has been 20 actlvat
few Eb@céiﬂep@ﬁéas kasnidsntifigd a8 Baving,? Ble i magy Rrd ‘]J%t’@n%

sucla g?@ﬁj lgt{) H%'irgés)étexﬂsnL ﬁ&g for % é&%témﬁé’j ﬁh@f%lf@re [alil

mnls stem € routes. One exanpl e of
pdﬁﬁﬂrab&s{ﬁasdma)l gbsiagy and/st ad mtiBNEBEn{iBe hadnys. Eigandefor die 3

TR S8 e SRS s,
agonﬂ%xd@ﬁﬁf&\%ﬂ@xﬁjéf ithed tﬁ@ééedlﬁgl%ﬁt ﬂ)diﬁlhttﬂoﬁé SfopitidirbR Ftors G

prior art many di sa dvantages in that they su
) irrdcu)w ipnow welizastrhbstedraat iall shram drezappanentt in bathedegiasl andwhen

e T R S L

ob§é}9¥¥1 ﬁf &%m Qﬁﬁhl £RBVIY el 8n& bf BbteSofMhae reoégtaslrma%tbeéxed
systemcally. U S. Patent No. 6,130,222 to Roberts

acavated.. descri bes soms 6- agoni st s.
With few exceptions, currently available selective opioid & ligands are peptidic

in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic 8-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and

Experimental Therapeutics, 273(1), pp. 359-366 (1995)).
Many & agonist compounds that have been identified in the prior art have

many disadvantages in that they suffer from poor pharmacokinetics and are not
analgesic when administered by systemic routes. Also, it has been documented that

many of these & agonist compounds show significant convulsive effects when

administered systemically.
U.S. Patent No. 6,130,222 to Roberts et al. describes some §-agonists.

However, there is still a need for improved §-agonists.
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specified otherwise within this specification, the

nomencl ature used in this specification generally

follows the exanples and rul és stated in Nonmencl ature

i tions A, B, C D E, F,
ﬂﬁ c FON OF IR d, 1979, which is

Defontiger at ed by references herein for its exenplary
re nanmes. and rules aon nam ng chemn cal

chem cagl struct ) .
str uéfrﬂf-‘%swec_rﬁ%du etopRIseHithin this speeiiGatign.dhpnomensipture gsed in
(8 spiviffeoibf pberg OB 0% xibn s AR pu SN0 l R of
@GrgasiciHetristryo Sequioas UxB, €eDek,F, taad &) Pergatmondiress eOxford, 1979,

R PRI P ECERRres T ih B APBOHPAGH Shgrnca) pricture names

anfYHEPSPAMNIhg cHSBR aPdtRRArQ. as a suffix or  prefix,
refers to any structure as a result of renoving one or

mor e Ty deroy&ns."for 6Bma grawpd usaslaléneror a3 B préfix, refemto any group
h"ail k%"onusa(% 0altorrgle or as a suffix or prefix, refers to
ARRETLICShT §}?3léht or branched chai n hydrocarbon

r adi Tk SergOMydicthitgnluded abdiRWr ad 2 sEffik R Prefd, AFers td¥hy
"al kyl" may optjionally contain one or nore unsaturated

SERTBEIFOBRRFIBES onbyoifERon apddydeesn atemepipdad+ caded atanne

or aﬁhﬁ i ‘%K&roc%gg Hq%ca'i’ I)rerllgdrtogarg N%sgdqﬁc}ongi?r as a suffix or
strai ght or branched chai n hydrocarbon radicals
poedixpreifers fugary stmctuboas a fe2ule of oo vingtone®r moé Bydreginy §om a
tﬁ%ﬂ ks two structures together. The term "al kenyl "
hydreepri®thne or as suffix or prefix, refers to a

TONOYRL et “aiyl At bioAE oPESHSIL of PRED, JiYal BEAARAent

radi cal having at |east one car -car ond
staaightoo bpanckédghaint hydsemrbad ragicals cathpuiging P te abdno h? edrbors .

25 The term "al kynyl ». used. al one or as suffix or

sioisr b skl apd) vl 3 Aindng of whreBARIBF B Sicrachen
b&tmi n hydrocarbon radi cal having at | east one
carbon-carbon triple bond and conprising at |east 2
up t bheatsoutalkylenelr wesd alongos as STHBEx peprefixcrefirotol diydlent

st}*lﬁgenq o?ln%ﬂghe%rch%% hsyld;gciar)iao%rratﬁcr:a% ci:cg(mprﬁs%;ge{ fo dxduf12 carbon
atoms, which serves to links two structures together.

The term “alkenyl” used alone or as suffix or prefix, refers to 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 atoms.

The term “alkynyl” 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 term “cycloalkyl,” used alone or as suffix or prefix, refers to a

monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

carbon atoms.
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"cycl oal kenyl " used al one or as suffix or prefix,
refers to a nonoval ent ring-containing hydrocarbon
radi cal having at |east one &ar bon- car bon double bond

and [0 Si ast to ab t 12 car n atorrs.
The SR AR en s Mhe il ROt o e BT oR Bl
héRIvalént fild-EdntaihidgRy@rodRIbON 2AEEH hhviRg aClestt 8h&t4Bon-carbon
hydr ocar bon radi cal having at | east one carbon-carbon

ctorlbh§|b@n% andicanperisirgasdeast hgp étb@imut 12 agbematamsut 12

b h ] d I
Car %rﬁ'{mc l-égr lg(yflglr usedr’lal ?ruaﬁesuf 3nipg%fog§, B%Erssigal cal

dikﬁiblvﬁll@ntgﬁhg wmamhg hpmoyma@taw@u ﬁ@lv&%’lﬁth&{st bhe\@FbAAYArhéh
aronati c character, 4n + 2 del ocal i zed

teple bppdard CWSWPP'S? H@ tosahgyt 1 cabeiatomsg 14 car bon
at orrq—h H}ﬁ} ‘ta?ylnhse%raﬂ) as E‘?ﬁ&h& J’?%@(é er@%o 3 o{salgﬂt

prefix ers to a divale on tadical
hlydmcargom realicat hamngommd»r;mm @blyuataeﬂkated rchbion ringg) haﬁﬁg/ ing

aronnt | c charact el ocal i zed

AEqrAlic IBFH@Y °L (@8 e g?rﬁ' 4 ‘Sﬁlﬁ%ﬁl@e‘{]‘ﬂe‘i%’ compgisiagSghto about
lachx'EBnatM?dsCh serves to link two structures together.

15 The term "heterocycl e" used alone or as a suffix or
pr ef iThe taresf‘@rydenes use alnxge OrcAs rsuﬁimbrrpgeﬁ;t refetsuto @ dovalent

one or tival ent . het.eroat ons,
e R PTGt s e Rinirdef Horoa He BAviaR
afinatio @hiradter, 84.£.UsH w%eﬁﬂdllzdd&édﬁ@n%nékoh@ﬁ%g% ui\ﬂtg abbut
to about 20 atons in the rin . Heterocycl e may be
14 sarhem elemsowhigh seves Wil tweé?rvgqums or nore
doub r I I nmre t.han
one. e ReicRESEPARUARAE 0?353%%%@%50? RRIE. FordR Gain
coritaiging tstrecturel ar@soledye heviigisretbranord Afulsedent heter@tdrhd)gs
ir%enerally refer.to. at least two rings share two atons

rsnd R ssksstedifieana No & £ 284 Pags #BRYE 0Lthe mg.s@u@th@raaét er
in fudlHar Mokt DaEp t@ra%?ttjlocat&ﬂéfr%E ?i'hggsz hgetfeforcpu
r pr eri x

oaromati ¢ used one or as a
satehted or unsaalratem@onﬁﬁlmg)omeadmhmg detibla bbndse ad heteroeyuld may
havi ng o mor e I ti,val ent_ het er oat ons,
coMAE FEF LR PYe BB cWhen afefRoacleoniaing feere thapeong risg the
rifds thalebd fubdll Griuniesedr Fusdingt @%éﬂﬁlmféﬁ‘tto h88st twho ARG HBre

to about 20 atons in the ring(s), wherein the ring-
two atoms therebetween. Heterocycle may have aromatic character or may not have

aromatic character.

The term "heteroaromatic" 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), wherein the ring-
containing structure or molecule has an aromatic character (e.g., 4n + 2 delocalized
electrons).

The term “heterocyclic group,” “heterocyclic moiety,” “heterocyclic,” or
“heterocyclo” used alone or as a suffix or prefix, refers to a radical derived from a

heterocycle by removing one or more hydrogens therefrom.
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wab@4ersm " het erocyclic group,” "heterocyclic poOi/eE3003/001707

"heterocyclic,” or "heterocyclo" used alone or as a
suffix or prefix, refers to a radi cal derived froma

het erocycl e by renovi ng one nor e hydrogens
tor m Vol R Sé%ﬁ%%?gt?x S bl st

mdrefviabent radicel derived fromay/idterotyol@bly fsahovaal dnedsdtdgeintiferefrom.
het erocycl e _by renpvi ng one hydr ogen therefrom The
t er m e qrslespsychiene” ysedplancnias grsulfi or prefixirgferto a

a?édt’n‘adﬁﬁﬂi@ﬁ@éd%n@a ﬂlat\é?dc%ﬁ:h 39&18%‘1% Q\?giéy@gg%{rﬁqmr om,

eterocycl e renovin rogen
w}tlclctbrwrtvhaksta/ol stmkmretsvmgaheruct ures together. The

term_het ergar ysed, al one or a suffix prefix,
r ef er i tt?fmaq1 ?a&’l ?,qaf’n%%r\ﬂsr?gsu ARIERX AR Fsat@taer

h}'{ggo ?,[rha\hﬁéﬁbﬁgﬁ& cRahdiy " used alone or as a suffix
pre refers to a heterocyclyl that does not

h ave Tehr: ¢erat ‘iheterdraicasltial”. ustd albhe ot & awuffie bepriirytefmeto a

suffi refix, refers to a
hﬁ%f"e%’@‘é@@?& °§58°m%§°r‘3\%&?§flﬁet35har acter. The term
" het ghe el ‘Deleloarda®e” uss@dlont 6NS DLfufis oPprefik,ffeferPto a
prefix, refers to a_ heterocyclylene that does not

h#awyglwﬁaha\en&wamegéharaqthre term "si x- nenber ed" used
13 t
eont Tk b SR8 RyBhONRBANRY: B £ Wil LD Blefixl Rfers o a

hetsroeyeliexe thaf does nbohavegramgicdaMiaegra ring t hat
ns five rin ons. A five-pmenbered ring

cont

het e%%feﬂ“ SX-gem re‘ﬁ 09 S RiefiK TefersitA g erelp hﬁglr&a a/dng that
cédtﬂﬂss& Merein 1, 2 or 3 ring atons are

I ndepende Iy selected fromN, 0 and S. 20 Exenpl ary
f i veTheteomr"éde-menmpetreall’ esebasyirefixarefers ho @grpup hbving b ring that

rrolyl,. imdazolyl, thiazolyl, oxazolyl, pyrazolyl,
(f)ré‘ii?ﬁ*_gezlap%?tomissoxazol yl, 1,2,3-triazolyi,
t et r AZletthemBordd Ang RE@RAAY ¥ hoterbaRi Hi@4AHEAZA
172, A7 g e B GRS gy ORI e rn

atng whemla&; 23@03 gmg atmmg ane mﬂemdbx}tly selected from N, O and S.
aZ 0

i-l )3: ﬁr’ét e Vrze’?nlﬁ gm}?]erf’ @PB%pthroag(fsaarﬁ élEIS?}g'aiiluﬂ L Byl
1Iﬂldm1)kl,aﬂ/1ia!261yl5 ioXadolylOpyrazolyl, isothiazolyl, isoxazolyl, 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 heteroaryl with a ring having six ring
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.

The term “substituted” used as a prefix refers to a structure, molecule or
group, wherein one or more hydrogens are replaced with one or more
Cshydrocarbon groups, or one or more chemical groups containing one or more
heteroatoms selected from N, O, S, F, Cl, Br, |, and P, Exemplary chemical groups

containing one or more heteroatoms include -NO,, -OR, -Cl, -Br, -, -F, -CF3,
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25 atonms wherein 1, 2 or 3 ring atons are

i ndependently selected fromN, 0 and S. Exenplary
waRoo4mersoer ed ring heteroaryls are pyridyl, pyrewsmyi3/001707

pyrimdinyl, triazinyl and pyridazinyl. The term

"substituted" used as a prefix refers to a structure,

nmol ecul e or group, wherein odne or nore hydrogens are

_terbrcedhjdH Qﬂ&{z?rsHmNﬁR? ONR]_QRY HOFRLSOIR gsg_l%;, <N,

or one or nore chem cal groups conf al n| ng ohe€

-0, eC6aOHOR, SEFOINBy -NRG(FF(&DR ©®x0%=OF;,imf3io, (=BfR), thjo &¥&), and
oﬁgfugpigﬁo@%%.vﬁﬁ% gaet 5 8 G iEp By Bof plantie, Sghiured
}g(ﬁ%/r@ﬁ:l &981%@4%%&@%@9&3& ch%rg%en@ Bmmc%ﬁne@l%

“SH, - NHR
wh@wn thegyifro, ragthoyyorhlorapprtpmiz, groumx&neplaco R th@ble

and oximno (=N-OR), wherein
%gnéph@sphehgf%%ydrocar byl . For exanpl e,

su bSl’IlhE wérar“supfizimgd” veRY a ekeffixt of arfirbt BRIBRINY, lImolecule or group,
nmet hoxyphenyl, chl orophenyl, am nophenyl, etc., 5

folfpvyedi by Qneer mare gampsaficheipical alroce}ps)ref%méo apgornd g«mw@,
cul et rﬁq&?u Hhcid 'atrggkﬂiteof r%}igﬁﬁ ;ﬁfyaﬁ)%?éﬂ 1’; th Birst

e ter bstitute use

steiature mokeculewir goampevidr thg ooe pr mofeahdrnmde:ﬂheﬂycad) peoups. Fax e
s ref ond structure,

h
CTATRE PGP G B SARY Bl Se @t aPHM T opl aci ng. one

or MRl rbtyR1eqfENSesOfor bRfmple! Bbndc Bl Bé{&toh‘{lcﬁes fehgeul e
group Wwith the one or nore nanmed chem tal groups.

amdmeeoempr:,ethmane paettdie, gwgnq, thittade, kwrmhdmo, pyresfiee.,s
h Het d
iSRS BSOS bRAGHE, ik diene! S Al ﬁv@?ﬁmz 5-
dmyﬂﬂoﬁﬁa@teuan@drbﬂirm thlg;ﬂﬁhé\rtﬁpeﬁdhh@tl NE6-tdtdhly SloL S ¥en
| ne

pyrroline, 1 mdazoli pyrazol i di ne, (erazol [ ne
pigF@%iseanerpheling, dnamerphobne piipays Binyzan, 23-Ghydopyran,

te%hlgyycg&grr’fﬁ[é??a ﬁgﬁﬁgﬁélﬁéqgﬁﬁmxwépg?)h&%%nepﬁg);%r'hd' ne,

hdd%p)m”fdi)ﬂm 12{3¢57- tcﬁtwh&dr,o Iﬁﬂam}ﬂxﬁealﬁbm&nﬁcrdzﬁe/ dfﬁmké}ﬂme 4,7-
dr opyr an, 4- di hydr opyri di ne, 4- di oxane,

x&y%zﬁ.‘? mépmd@rzs%mgme Wéﬁ%ﬁ%‘léérl di ne,

2 3, @I aoagfécgogl:]lz&é(rg{:gﬂé g{l' ﬁlglgfégﬁﬁn QQ g?tg 10k gélész 'f@reeé(ample pyridine,
p)inwnamyhgildme poxidazne, Biophenedidiani fmazahep;ercﬂe,ymhcﬁizole
wfkoeeso R SIELE eracucl ce, Co cxaml & punl e
thiadl{a881811,2 BY6xaR1a8ele] T2 AAARISRe, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole.

Additionally, heterocycle encompass polycyclic heterocycles, for example,
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline,
tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran,
2,3-dihydrobenzofuran, isobenzofuran, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-

benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,
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t hi azol e, oxazol e, pyrazole, isothiazole, isoxazole,
1,2,3-triazole, tetrazole, 1,2,3- thiadiazole,

wd2duB438ndi azol e, 1,2,4-triazole, 1,2, 4-thi adPemoE®P3/001707

1, 2, 4-oxadi azole, 1,3,4- triazole, 1,3, 4-thiadiazole,
and 1, 3,4- oxadi azole. 25 Additionally, heterocycle
enconpass pol ycyclic heterocfcles, for exanple

l%eﬂ?t? Eolg'tﬂ%%aﬁtﬂ éa?‘gg{dpeocarﬁglfneqyénrh?ne pytollzldme and

T oqul Nol 1 he
quieﬁcﬂahmkr oi soqui nol i ne, 1 4- benzodi oxan, counarin,
dlhydrocgunarln benzofuran 2, 3- dlhydrobenzofuran

i sobdRAAEIHPR 0 thermobieyrlic heisipeyvias descsibed abenen heterocycle

i.ndoli.zi ne
TR R RAG P ek B RIS RRn bl b WP more rings
indpdﬁsmyara cﬂhameqneqimnd o@mbionao bqthlrm@z gixd ere thafl 696 hidths
terldlne hen di per i i ne,
oBigieaiie ot ThiS. EHBmksichalchshaed hrts s BRbdeuanelidine

| zoxazol e,
dlaéﬁ%‘fﬁﬁg[?o? gﬁéﬁﬁfi‘%&ﬁ gﬁ’é‘f‘@, R s e 005
PCT/ $E2@G®/°QG imdides pfop exaple, auaioeyclictieteracychyls) euch as:

b | di
B Ra et b aar Rty R nE Hieol, Brraial, pymotiny,

uh&IaQ(BlQﬁIY}m PFashtdah, qﬁﬁazahﬁyedlomh@l OGi¥fBlyl, RIBCHHIES furany],
p clic heterocycles wher ei n t e ring ¥u3|o
2%@1Mﬁﬁtrwldﬁtrﬂﬁfd@fmaﬁgk thigphanyl, melsdmk é,2: hértethgdro-

PORO PR 0 O o S ARIRES, R M 2

e, i i Sl
| .

dﬂé]@'&? rweqdﬁ&f L%Iié %Hﬁhys%ahﬁra@eplﬁﬁlnée%pwazmyl 13-

dﬁﬁ&%@FXeﬂ &h§droSLER; 1n B2hd h(fy H%éhhyle(?))é'orx

hii ranyl, azetidi nyl’, ét an I’et any
pyr r bi addltrtyxl, hetpnocyai/i mylludes aid)}natm lgkerotyotlyls yf heteroaryl, for

EHRE Bsy mveaBon SHER Ui, Bregioa hienst: byl frdzanyl,

p}rﬁilf'lghﬂﬂﬁﬂﬂ})’lr ﬁﬁ%olyltcma%’lg}ﬁﬁyxlazolm E’s%fﬁlgiow tsoxazolyl, 1,2,3-
6-tetrahydro- pyridinyl, piperazinyl

triggolph titiarglyl, ltmmlmyh h3:oxagiazolyl, 1,2 hirigzglyhriy2 4-
wipefizgl, RS IIRRh 1 7GR et A Biids ol et 4

oﬁdﬁx@l@yl honopi per i di nyl,
2 3 4 tetrahydro I H-azepl nyl, honopi perazinyl, 1,3

éﬁe@%\wt etqrow@ylrﬁm@repas1es3mébrc<yszlgphert9nocycéyid (including
t
bdﬁ?m 1@)51‘ fOIE a%a f01J &ka g%ﬂ/ r{dggll 1{@ llg’lr g é%/ c}/ollpaﬂ,

I ncl udes aromat1 Cc éterocy
quéncdinipl, &trabydmdumyllnylplyﬁ@.ﬁmd‘lmbll tdli}éhydifotbbﬁﬁlholmyl 1,4-

dazi thl , furyl furazanyl rrol yI
be Bfgﬁd&%avf; Fourpgiiiiyl y OGRERENYY berggRBaRylyA 3-
dihyRIPSEEnaFat AL, 1§o’l591)fz%ﬁﬂja§(yl, chterfleriyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl,

phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,

phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,

benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl,

pyrolizidinyl, and quinolizidinyl.
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1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.
Addi tionally, heterocyclyl enconpasses polycyclic
heterocyclyls (including bofh aromatic or

non- -i f Qr Py i.ndol vl . .dndalin

goi AaPTiYf to i GoRE A kerp e Gonrib el Pafpteroesei
msloamlmwcya}d hetérotyayly WhetesOthdiri@ iy betvedn B or more rings
benzod|oxanyl coumari nyl, di hydrocounari nyl,

iBERoesReTE HiyAn, ong bend gpwKiANER Bethamgs ard/more than two atoms

R e e
dlmbmkﬂbwz l]ihamz ahy17; oprrcycnyﬂz 2. l]hlaptplal a2| nyl ,
naphbﬂ%rldln QUIHO al i nyl nazo
ci nnolfed B gl Onf’?ﬂ?éﬁa?ﬁ H‘rqrtﬂr?é’f ref5§rtp gadigaky of the
geﬂsralapahhmg 'melwha%m4g mécted%%? Qgpafaéér ¥ r%lﬁ:gl Exemplary

phenoxazi nyl benzi soxazol enzot I ophe
abeny mchxlss wiethdxgnethérya podppky, 1s¢pemmxm olezxoyf, y-lbutoxy? 1sot_>utoxy,

t hi h b |yl bol I,
caaPPaPHgTE ok, pISY APRPIPEENER L nol | 31 di nyl . VO
2004/104 1642 aRGT S AR0L D ord ol S b s

cyclic heterocyclyls described above, heterocyclyl

pol . .
radi ){mfetbe goyeyal ferma HREY owlereip RsandR' ase independentiyselected
t rings includes nore than
ﬁfoyfﬂl)gﬂn%?1 O\P%rmgld; bg){dt ﬂ&q%aﬁngs and nore than two atons
conmblaldgen eltdes flagsne, Ekprpt dsomfne 216 hodiid. dged

het erocycl es incl ude qU|nucI|d|nyI 5
di azaBrlegwmatads’ used ag gy of agroppy DIsaRAANE,E mere hydrpgens on

ﬂ%&&p#yfraﬁﬁﬁdkﬁﬂf%néﬂdﬁﬁﬁxha ggg al one or as a suffix

, refers to ra |ca of the general formula
- 0- R'/RTther "&" nmdans sose tempeeaturer om a hydr ocar bon
radi cal . Exenplary al koxy includes nethoxy, ethoxy,
pr opoxy, i sopropoxy, butoxy, t-butoxy, isobutoxy,
and propargyl oxy. 10 The

De¥&ipfiBh 8PFMBBAiIRRNS  al | yl oxy, _
ferd1"an1ne" or "am no" used alone or as a suffix or
pr ef Inxqneragipest,she mventauh pravidesod ccmmmugé o€ famutaol; aul a
-NRR . end ntly selected
PPty SR8 el e B AT ol Perymers thereof
aﬂd}g{x@d@ghaeugrl ne, chlorine, brom ne and i odi ne.
"Hal ogenat ed, " used as a prefix of a group, neans one

or nore hydrogens{bn 15 the group is replaced with
one or nore g

I

wherein
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"RT" or "rt" means roomtenperature. Description of
Enbodi nents I n one aspect, the invention provides a

w@oompoursd2 of forrmula |, a 20 pharnmaceuti cal |y PCT/SE2003/001707
acceptabl e salt thereof, diastereoners thereof,
enantioners thereof, and mxtures thereof 0 N O NO
R3NR2Z NRL 25 V\,herei n W082004/ 041802

06, 1059 polecisd Givbr S b Bodbeimaeay. GosuaailiGumallghand
%h@@ﬁyfa%nfc%mkyl%héﬁhml? c\é’gﬁ&ﬁf @ sfléﬂeg)a%—és 3A1-Cyqalkyl,

6het er oar vyl oary
a0d Cﬁhbtttaloala/i 1 sdlR ek gpticomally wiistlmueﬁ Wigh enett inbret groups

sefeptba f N2 K AR Br o816, By Rc o, Ry, st
ﬁ}ﬂi}HRRZ B'RZSO ﬁRpsoz%BSkg()ﬁg)?@ OH @lﬁ RceoﬁN %-R—@;NRZ

SNy i&ﬁ@
NB&(e R, RndsN pORd evhergn Ras, hy@hpggimtlm,ra iy drogal dry |

Q?AZ’? 2 sel ected from-H, C-6al kyl and C3. 6cycl oal kyl ,
el:'k fn said Cl-6al kyl and C3_6cycl oal kyl are

opt i @®ias ée)leo%dikﬁdm f—HE @ﬂseﬂ‘k}tl An® G? 6@610&&5!? V\ﬂfe%i':g Said C;_ealkyl

sel ected from -
QYRloall«z( are) na”NHEbStlf!'Jleld “uwhmme or jjRpe grogps selegsai-from -

O]ﬁ%l; % IR’ an§F3’ égz?ﬁg_'c&égo\;ﬁger el’h’ S%’itg,m{?zNRl’ -SR, -

SOnHeSéhie (FP)R 2 (N, OBl GE(%)G&_-GE#‘BWRL aNRCERD)R; and -
N Bl o e TS e
s é bsRP wgeféétewﬁcﬁh en Eall@ﬁ aE{H"c‘; 6% R%)ﬂk;,l S@Ae?&h %&hdfdl%%ﬁ?xd Cs.

6cy§}qalk.yl\|a1|a OpthIF@ly summtegm\]h one $0RfRre gro@s:@)@,ted—i@bm -OR, -Cl,
Tinh 25 B S ORaeDIERIE Mg SFy IV o oy S0, SbHy 1S02R
-S(=O)R, -CN, -OH, -C(=O)OR, -C(=0)NR;, -NRC(=0)R, and -NRC(=0)- OR,
wherein R is, independently, a hydrogen or C,.salkyl.

In another embodiment, the compounds of the present invention are those of
formula I, wherein

R' is ~CH,-R*, wherein R* is selected from phenyl; pyridyl; thienyl; furyl;
imidazolyl; triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl, wherein said phenyl;
pyridyl; thienyl; furyl; imidazolyl; triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl
are optionally substituted with one or more groups selected from C,.salkyl,
halogenated C;alkyl, -NO,, -CF3, C, alkoxy, chloro, fluoro, bromo, and iodo;

R? is selected from ~H and Ci.;alkyl; and

R’ is selected from C;.galkyl, and Ci.scycloalkyl.

In another embodiment, the compounds of the present invention are those of
formula I, wherein R' is <CH,-R*, wherein R* is selected from phenyl; pyridyl;
thienyl; furyl; imidazolyl; pyrrolyl and thiazolyl; |

R? is selected from —H and methyl; and

R? is selected from methyl, ethyl, propyl and isopropyl.
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I n anot her enbodi nent, the conpounds of the present
invention are those of formula |, wherein 20 R is

wo aid2/0R8p2 wherein R4 is sel ected from phenyl; pgT/sER003/001707

thienyl; f aryl; imdazolyl; triazolyl; pyrrolyl;
t hi azolyl; and N—OXIdO pyrldé wherei n said phenyl;
pyridyl ; thlenyl furyl azolyl; triazolyl;

pyrr %W fxé}' iﬂ]e{nt 399 %83“11(&9 oPie! gé/stent ift¥éntion are those of
optlonal TOT & groups
forhda i, ezdhefremm (Ei—HaI kyl, hal ogenated Cl1_6al kyl, -NO2,

- CF3,..,C1 hli fl b d i odo; 25
R | RS Fe e Mg Gk B3d) ky - and i 6 o
sel eqPqdsf1£Q80 frdmQE! S, aﬁ‘&‘@ﬁzg g@loa' kyl. In

anot her enbodi nent, thée conpd the present
i nvention arethose of formula |, wherein R is

- CH2- R4 RA | ect ed
R S S5 TP, B Gi
olfé o ofedifl Q&térﬁ CtHé cdﬁmﬁd’iﬁﬁdﬂ@f 1h¥linveRtiéh ﬁﬁy leRisBinl Sl tRd

fromnethyl, et hyI propyl and i sopropyl
ispieien T4 eBOiopeTic SEdRE8IEOTEND fomg orasR m@nmlh anixture. The

PR R on il SIPBURF: Moo SREomPE Bty
Iﬂlkmt’es-t]rér&ﬁd oflcaiapdind jof RoamiR3 i Thé 6pteatlgdctiveddims of the

Cl_6al ky and C3 6cycl oal kyl 51t will_ be
cawa@rr@tqféfae NERtIORTBRY wfswﬁ@stb¢xaenpée b €Bisschromatographic

sepaYAidh 024 r£QHa é'B?I %ﬂﬁes&:’sr oo ?tl&hi}’r A2t 1v€] ?tglgﬁlgﬂbaé&ﬁ?s or by

onpounds of t tion nmay exl’'st
asyswhettie dyitbesishamed owtherprecednred dambe(bﬂnmafter forms, or

as a,racem ¢ m xtur The resent tion |ncludes
any Bd%l@ Hodbe ARRFFCIt LS cepbnEoRPaRALN L the Bresshh vEntin may
exitk d3ig¥bME@Rall i5Gh&S] for Q)fanﬂ)l@ E"EHQ YidoRbrs P HIEHﬁé The ph&ent

optically active forms of compound o
InveRtemt lndndmlymom@palrle@nelmfra aoxpophéef Egnmnlta I dt will

arati.on of a racena
R RRAR FansBF Bt enfiom s PR TRy Bhisilrs o e or
c&ﬁpo@aymblfd,lﬁnﬁypt hesi s based on the procedures
described thereafter. It wll also be appreciated that

cer t hiwill alsappewnderstopd thae certain eompaunde af the present investion may
ex%(t'n? Eol@ﬁe? %{%aﬁlg@éafl%ﬁg%?aé zvee}]lza% n?&i%@& Fonli:is .aIPwﬂFfurther be

I SOMer s
understood that the present invention encompasses all such solvated forms of the

compounds of the formula I.

Within the scope of the invention are also salts of the compounds of the
formula I. Generally, pharmaceutically acceptable salts of compounds of the present
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
anion. It may also be possible to 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 equivalent of an alkali metal or alkaline earth

metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic
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i nvention includes any geonetrical isoner of a

conpound of Formula I. It will further be understood
WO batt/ostse2 present i nventi on enconpasses taut oneCESE003/001707
the conpounds of the formula I. It will also be

under stood that certain conpounds of the present
invention may 20 exist in sbélvated, for exarrpl e

hydrat ed, as.wel| as unsol vat ed. f or ns. il gg{)
T e T y

cahbexﬁ@ﬁnp%ﬂwaﬁ&ﬂeémﬁq&sof the conpounds of the

formula I'. Wthin the scope of the invention are al so

sal t dnehe pméoqhowpb threckompoundh ef formnmll ahove mag be canveyted to a
ounds. of, .t he

PR R A SRR B ha VB O PO R s sa
stElPasarhidRSchiGYide, Kyt&w&ohﬁdd bﬁo@hate dcetat RaRb e, Mdleate,
reacting a sufficientl y basic corrpound for exarrpl e an
tarfrRig) cifipienmethangsutphosate pepftelugnesdphonste. exanpl e, HJ  or
acet 'ﬁ)e ?‘8{/9 co %Pﬁlfxctsgoref%%%rgg%f n%:rﬁ%n % llé/eﬁ?lcﬁ ?lper%)g':,]gﬁpﬁcéially

ani on. e a corres

faxl tkatrieatmehﬁd)f Yasioahpais csmﬁumsuc}pad deshit painpfieurdpaktic! pdin,
or an al kaline earth netal (such as_a calciunm salt_ by
agute RRINNEANSET PR, PAIRSAUSRY bdfrh?%atﬁlrd&@ﬁfls’l TRgEHRS, yipceral pain
eQaYhﬁ Giseshodld Mé&eﬁ%t%‘e%t?@?ét@d‘as SigtkiRe, @ carboxylic
acid or a phenol one equi val ent of an al kal i
met alCompoahdsaifitheingentidn arerasefill ahymmunomedtdatoed kspecidity for

such as.the et hox hOXI d or itably . .
DGt T2 ks SEuar a0 e SerStlanBand similar
s@BicAEndeds! ¥br éiﬁlag&pdhbéh@eso {arigR laUBAeTR) for BscPdd AAUARYETr agents
nedi um fol | owe conventional purification
allcb%fﬁhﬁ’léﬂllégenﬁin one enbodi nent, the conpound of formul a
| ab har nac al | .
acce§¥%gm ?tﬁ:eox?V%ﬁg %fe use é rug El) ease If%tj es where %&g’geneéﬁtlon or

dyxtitttiafl @ bpioid :eadptors I Preset @Smﬁ)hbytdd Qﬁihhpﬁdrﬁiﬁgn This may
hydr obrom de, phosphate, acetate, fumarate, nualeate,

invglve the wse of |1s(qt<a:tl@11y,l‘§tte|l{5¢] ¥ SIOpH ofthe sompounds of the invention in
SRR ARG AN e oTOBHELc ARGl b
(PlEdr) the treatnent of various pain condl tions such as

h at hi t -
ol rCOPRPE oG BRI AP PR THREDY rabs HrvmPa o iR he,
depteiSivh 2anxRAY Ind #fks&tdated His§rd'efssshcl§ Egows% Y@srtreE‘SOt be

interpreted as exhaustive. Conpounds of t I nventi on

disgrderagmnid disardenypenemiizdd matlctyshsos@p,esocml pl;obﬁa; and obsessive
s arthritis, for

Mt g SEP e oR e Rt GcitatoR, vaoud mental

illnesses, cough, lung oedema, various gastro-intestinal disorders, e.g. constipation,

co

LQ-mJ

functional gastrointestinal disorders such as Irritable Bowel Syndrome and Functional
Dyspepsia, Parkinson's disease and other motor disorders, traumatic brain injury,
stroke, cardioprotection following miocardial infarction, spinal injury and drug
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

different properties are often used to achieve a balance of effects needed to maintain
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surgi cal needs, for collagen di seases, various
allergies, for use as anti-tunour agents and anti

wo 2ooalo4mgent s. 15 Conpounds of the invention arPerT/sEmbib01707

in di sease states where degeneration or dysfunction

of opioid receptors is present or inplicated in that

paradigm This may i nvol ve tthe use of isotopically
d.versions of the ound of the i n(xentl 0 | n

tglabel I
S T I AR A A U
ReRUEd RhBELADiRloh Qfé‘lﬁﬁzﬁ&f‘éhaeﬁﬁ’g& h)t?pgotg%”ﬁ%&%cs‘)f

the invention are useful for the treatnent of

ntugemysoelar bloksss ebomaids.anxi ety and st ress rel at ed
matic.stres

di sor trau orders
pani A5 SAPHCRe SorRaFund IR L8 PSP Canvsd Eftpunas
4eberaing,to eefohsle 3 abyee, €S mahMBctiieSoT radﬁédlcdﬂﬂiénﬂ #dr¥he

i nconti nence, premature ejaculatlon vari ous ment al

trqaiment gbany ofdgheponditions discussed abavsr i ous
gastrp ﬁ#g)lte?§§ [f:krad&tﬂé[ ﬁlg s ﬁwﬁx %81[1&1% ltx@%t&ﬂe%?bf a su%Ject

functio |naI arsor ers suc
shffemmgafnd)m aBy)\mé the&pﬁditloﬁfdlandsdawbow avietebPyaneEfesiive amount of
Par ki ns |seaﬁ oi@g di sorders

AORARMRS EBriRIT ffﬁrywla 3 ak,ésa aneﬁteaﬁﬁ i aedtieghin need of
shd kg m ocardial infarction, spinal injury and

drug addiction, including the treatnent of alcohol,

ni cotlihng theiniv @iltibnedeidtS‘@wmemgd abfosmuladndr ﬁlmrmaceutically

di t

oSSR bNec e R SRS e e BB R b v Biremon

are usghitthepaspatt, BtPreRat HvadRi prévidesiBEustWiiat@mpound of
eneral anaest hesi a and roni tored anaest hesi a car e.

f@@wéa &t 2 phaymgeeudigaly scagptahle sait pr saleate therepfeasthiersinbefaze

B Sl SRR TN e B AR PEES BT e

anaedt fhelcostest dltke preseht spotifation, tiktehf Chefpy IS irkludes
rel axation and sedation Included in this

"RIQPIBY 1pis | uhess thers At Speatia indications:tp dae cqm;raw@ﬂh@éerm
" tl 1) C r |

BSOS b2 1heREHIREHPCALA b8 SRRSO, T Sl 50
" thbrap g Owitlan icksconfexa of thegirergntt invenkien fathen bﬁ?colmp&btm{ & for

édmhe manuf ture of a d| canent for the . treatnent. of
{PisSe ap e HeetVr R qush el 21 URRRICH of s yesentnEtioRelo mitigate

elﬂfep & ple-SfistiRRidea¥Eqhte Ot uteSordhfRid) Qnda FQUrridohbi®idh MR his

a'subject. suffering fromany of the ¢ Itions
d@fim@&rsaémjembmpesSew\p@phjdyctmheﬁplesfqr\peevanm@f reurring

SRR R REGRE Bt A bty 00 1

The compounds of the present invention are useful in therapy, especially for
the therapy of various pain conditions including, but not limited to: chronic pain,
neuropathic pain, acute pain, back pain, cancer pain, and visceral pain.

In use for therapy in a warm-blooded animal such as a human, the compound
of the invention may be administered in the form of a conventional pharmaceutical
composition by any route including orally, intramuscularly, subcutaneously, topically,
intranasally, intraperitoneally, intrathoracially, intravenously, epiduraily,

intrathecally, intracerebroventricularly and by injection into the joints.
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10 such treatnent. Thus, the invention provides a
conpound of formula |, or pharmaceutically acceptable
we adot/oor30s0l vat e t hereof, as herei nbef ore def i PertSED3/001707

use in therapy. In a further aspect, the present

i nvention provides the use of a conpound of fornula

|, or a pharmaceutically accédtable salt or solvate

t hereof , as. herei nbefore 5 defined in the .

rmnuf PG AR TS BLe a0 Gt admasusipn may heually,

iBeEvNhsIPbr MemPERFATY. specification, the term
“"therapy” also includes "prophylaxis" unless there

are specdosage witldlepand emthetroute héadoinistration, ththseverityrof the
||. H n . n h H | " h | b t
GRABE M S0 i DRAPRE A0 e AR OB

accor
drfeading pEgMdian, WiRAldeRiminiigd the indvidQiIREE 06 ah@dedge level at the

adm ni ster an effective anount of a conpound of the
TAPS SBRIOPTIFG £9713 ReRticWlas patientgat e  either a pre-existing

di segge 85@@% gﬁ&@ggeu@ieaf&mpﬁon@ﬁmﬁ rtr%e:é;défﬁe@uﬂgs of this

condi tl inition al so enco
ipvemploy,| inert, iphatnirecatiially atceptabtessaenidrs can taf eithecsolidi angd liquid.

ndi t i d continued th . i
i P Hiens BRI, G PR FrRpblce comsule

cdeifkdlhnd Suppbifiey, especially for 25 the therapy of
various pain conditions including, but not limted to:

chr orf} eoljgzdarrier caebe opmetineresubstancas; whichymay alsb actkas diluents,
aln, _cancer .paj.n d.visceral pain. In.use for
£RR g SRR, Sondtalidks, Misn® oo gk s b indert, QR FbIS e
desMREUtNEk agehtst @an Al¥€@BE M Bndapiuldithganditmdist ered in the

formof a conventional pharnaceutical  conposition by
any Apewdsrydheearrier ispdinely divided solids whichrs ip a mixture with the

: i G .30 .4

TR Y e S A PESb g e
aetpiectiofriplohgnt is miXed atittethalchiyier havingibe hedes v bindingUrapdries in

a%% by injection into the jojnts. WO 2004/041802
siaplegproperipriAnAPmpected in this shapssadisize Aesise. t he

i nvept b By orRiBhS 18k el Al

|t 1 o b G Lonieiith o 1B B AR ek Sy @' hicture
ofitgndid@hydeh des adtoocar buttbmisrirst meltddand thdwctive wepredignt o

t he | sease, .age and weight of the patient and. other
abREe bR Ty e DRt Horda By eRbeshpeaayfignistire o then
pOIHES irftd 8bhveMBRINi ARtRETH AT TRR ki eloy bW adlidifg9i men and

dosage | evel at the nost appropriate for a particular

pat i ewitableusrrigrs epsamagngsipheqarizooeist inegriesiongiomate] wies lactose,
sufgrae rgeétpn? dgﬁﬁg,oslf'a{]rgﬁ, t%fgact:arrlllths, methyl cellulose, sodium carboxymethyl
cellulose, a low-melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active
component with encapsulating material as a carrier providing a capsule in which the
active component (with or without other carriers) is surrounded by a carrier which is
thus in association with it. Similarly, cachets are included.

Tablets, powders, cachets, and capsules can be used as solid dosage forms
suitable for oral administration.

Liquid form compositions include solutions, suspensions, and emulsions. For

example, sterile water or water propylene glycol solutions of the active compounds
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invention, inert, pharmaceutically acceptable carriers

can be either solid and liquid. Solid form
w@r@parmsd: ons i ncl ude powders, tablets, disperBchBE2003/001707

granul es, capsules, 10 cachets, and suppositories. A

solid carrier can be one or nore substances, which may

al so act as diluents, flavod3ng agents, solubilizers,

| ub di. t t.abl
B G0 BoPG BT EEle 1 RASTTSi b e SR O daBel at i ng
d@;ﬁ{p%gﬂuahs cahralg%oa/a%ﬁﬁma{eaefn 6&HifibPi dqﬁe&sff;owf%i{%%\glﬁ%ﬂ

sol'id, which is in a mxture with
sdlugioded compound of the invention, or the active

COT POt g R S TRy e
ARA APEIThpdREnt iR wabdtiahd BHEn P SARMIE ¢ AGYENB WavoBP asdrRY siaBilizers,

t he shape and size desired. For preparing supp05|t @é
ap@ tyekaninengsnts as depirere duerps\sspeasions s ol mwaurb@ magfe by

A Bfe6L Hply MRRILLES, 200 RRGR W Aol fer L B

€ 1 ngredi én dlse

nﬁ@éna&xmiirﬂse)anﬁzﬂlsyﬁﬂha@c gurhs; reginst ﬁfetﬂwwu@dse C)ddﬁxuﬁh xture
in then ﬁred i nto _conveni ent sized noul ds and

csqbpzsm@%fhvl&e Blgse: aad othst pupperdingsagentskingwadp thegtharmpgpcgutical

£ e car bonat e, magnesi um stearate, talc,
actose,. sugar, pectin, dextrin, starch, tragacanth,
met hy]epcraluhgjd)ro&le maledif admaastizoiopnthe piarmaceaitical aseposition

l. | 1in Cc .er, and the
wiflBretEh ot eeron D80 B i Pl pd e weelan o orcterabty
filoBT 000 & 50w 0bf thé Sorﬂﬁédn‘d%f tRORPERML allbérBentages by weight

encapsulat|£g¢nater|a as a carrier providing a

beiap based onrotah¢asmpasition. act i ve conponent (with or
%It 2 er%lgf?%{cal? a:}t‘i'%:giglc(s:) )8rln ntsfur {Rle tpﬁac%{:e oéhﬁpfegﬂt)}nvennon

g8 ate@narned,lbthel dadof kﬁaWth&naﬂﬁc\!ﬁ@lh theCapeh@tight Aad
capsul es can be used as solid dosage fornms 30
respensg Bf thefipdivigpal patienti #dintespreisd will uqmedsom@xtrﬁf the disease

wﬁ&ﬂﬁ?ﬁélhg ggjﬁ_ed Qlc\k'fﬁgﬁ 1?@ ﬁ‘é#r%@ér{tec? Wgrﬁﬁggf ? {)aﬁglls in the art.

ermul sron exanpl e

pr opWMithirethg lsyspel of sled inteémivs iothetuse ofartyl coenpoaiid Of foeksu @ as
04/ 041802 PCT/ SE2003/ Q017Q7 13 may be Iqu|d

%DF@ 4PaNs fgh the aanuiashuze php mMsdicamert al ~ adni ni strati on.

Li quAgo VARRPARIsEd Q?ft fhv tﬁ)‘i’i iDhef EHP%H‘%I grfﬂoﬂnd of formula I

solution I n aqueou s pol yet hyl ene glyco ut1on.
foAthesparsifactire of @ medfcament fk tledhempwof @in.on can be

PrePRi gor?a\flycll)rg\% édvlls " &sré%f any compound according to Formula I for
the manufacture of a medicament for the therapy of various pain conditions including,
but not limited to: chronic pain, neuropathic pain, acute pain, back pain, cancer pain,
and visceral pain.

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 administered to a patient in need of

such therapy.
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5 active conponent in water and addi ng suitable
colorants, flavoring agents, stabilizers, and

wo bioaloersong agents as desired. Aqueous suspensPOTSEL008/001707
oral use can be nade by dispersing the finely divided
active conponent in water together with a viscous
materi al such as natural synfhetic guns, resins,
net hy o) . [ carboxynet hyl cel |l ul ose, . and
ot nerAddifionarhre S B GBS R bt P
cbthpoondof Bériale Bot a phaaroelititall P AcdepRbEREIE tHeteof, in association
adm nj stration, the pharmaceutical conposition wl]l
Withe? BRasmrgeutically RrseptRRIgcarss %, t 0 99%w (per cent by

vei ghi ) & 0 f the

v S P L BTN s DM B O
chmippgndeffadmata § of aphamapasichllyicceftablé silbhe € Uh assatiation
effecti ve ano Pt for the practice of the present
w*ﬂvem%naﬁceualﬁ%i MACCERIFRIP RRIRHIOT (RETiRYe MeEPaticWarbfor therapy
o@ggheria i ncludi ng the age, weight and response of

the 1 ndividual patient, and interpreted within the

cont &xttherf thereais groviedesian phahmadeutisal lsempgsitioreaingutisarg a

whi ch ei ng .prevent ed ne of .qrdinar kKills .in
eSS R b Gt Bl orirodh D Rereol fessiaiafon
wath AfhéneERacy Rtedtalebdrfiet usdsn a%goidtﬁé oG ARAVRuised

t he manuf acture of a nedi canment. so within the scope
abgvet he i nvention is the use of any conpound of fornula

I f a . [ t I he therapy
T L L
cerappodrd farmuds Hi ng to Formula | for the manufacture

of a, nedicanment for the therapy of various pain
condf ?W%W%i the Inveptomprovidss 2 progessder Rrepariigioni ¢

blnd WS il .acute pain, back pain, cancer
c%g# e and Vi sc’efoﬂ%igg}%w

n, . A further aspect of the
invention is a methodOf or therapy of a subject
suffering fromany off the conditions discussed above,
wher eby an effecti 3¢ N
to the fornula | above, >
in need of 30 su t hers { 4.1 802
PCT/ SE2003/ 001707 14 Additiondlly, therR is provi ded
a pharmaceutical conposition ceoprising a conpound of
Forrmula I, or a pharmaceutically~Nacceptable salt
thereof, in association wt a:gﬁarnaceutically

acceptable carrier. N
e

i

a) reacting a compound of formula III:
o'
N
=
I

with a compound of formula IV
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20

Particularly, there is provided a pharmaceuti cal
conposition conprising a 5 conpound of Fornmula |, or a
w@baroesent i cal |y acceptable salt thereof, in PCT/SE2003/001707
association wth a pharmaceutically acceptable
carrier for therapy, nore particularly for therapy of
pain. Further, there is provi#led a pharmaceutica
conmposition conprising a c ound of Formula I, or a
pharmaceutical ly acceptablquglt thereof, in

association 10 with a pharpdgceutically acceptable
carrier use in any of the ti ons di scussed above.

In a further aspect, the g t invention provides a
nmet hod of preparing a conpgyhd of formula I. In one
enbodi nent, the invention prbyides a process for

preparing a 15 conpound of Rornula I1, conprising: O
NJ/ R N N R3 Il a) rigcti ng a conpound of
formula I11: O J I / CHO =20 IIl with a conpound of

ih B PiésRnd o WO ZR044 A4 18Q2 PCT/ SE2003/ 001707 15 H |
(N~ N

b) reacting a product formed in step a) with a compound of formula V to form

M’ : “R®

y

the compound of formula II,

wherein

R® is selected from C)_galkyl-O-C(=0)-, Ce.10aryl-C;alkyl, and
Casheteroaryl-C, 4alkyl, wherein said C;_galkyl-O-C(=0)-, Cq. oaryl-C;salkyl, and
Cyheteroaryl-C; 4alkyl are optionally substituted with one or more groups selected
from C,.¢alkyl, halo‘genated Ci¢alkyl, -NO,, -CF3, Cy_6 alkoxy, chloro, fluoro, bromo,
and iodo;

M is selected from Li, Na, K, -ZnX', and -MgXl, wherein X' is a halogen; and

R’ is selected from hydrogen, -R, -NO,, -OR, -Cl, -Br, -1, -F, -CFs, -C(=O)R,
-C(=O)OH, -NHy, -SH, -NHR, -NR;, -SR, -SO;3H, -SO;R, -S(=0)R, -CN, -OH,
-C(=0O)OR, -C(=O)NR2, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C,.¢hydrocarbyl.

In another embodiment, the invention provides a process for preparing a

compound of formula VII:
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15

8 Iv in the presence of benzotriazole; and b)

reacting a product forned in step a) with a conpound
wobkookossot a V to form 5 the conpound of for muber/E2003401707

- RO V wherein 10 R8 is selected from

Cl_6al kyl-O-C(=O -, C6_| oaryl-Cl-4al kyl, and

C2_6het eroaryl - Cl- 4al kyl, whééein said

Cl. 6al kyl -O-C(=0O)-,. C6_| oaryl - Cl-4al kyl, and

C2_6heteroaryl -Cl o kyl are optionally substituted

wi th one or e gpups.-sel ected .from Cl_6al kyl

hal ogenat ed C1_ 1 6 Gl koxy,
chloro, fluoro, brono M ils sel ected
fromLi, Na, -ZnX' , 2 heg el 1M1s a
hal ogen; and R9 is selected| fromhydngogen;, -R -NO2,

-OR, -d, -Br, -1, -F, -CF3N<C(=ORH -C(=O OH, -NH2,
-SH, -NHR, -NR2, -SR, -SO3H, -$02R, -S(=O R, -CN, -OH,
-C(=0) OR, -C(=0)NR2, -NRC(=O and - NRC(=0) - OR,
wherein Ris, independentl a hydrogen or
Cl_6hydrocarbyl . 20 In anothler enmbodi ment, the

i nvention provides a process:for preparing a conpound
of fornmula VI1: WO 2004/ 0448Q2 PCT/ SE2003/ 001707 16
O/\NII O NOR (N HN > VI, conprising:
comprising:

reacting a compound of formula VIII
O
/\N O O
/, X
[Nj
“.‘
R

VIII

with a Cy.galkylcarbamate to form the compound of formula VII,

wherein

R® is selected from Ci.6alkyl-O-C(=0)-, Cs.10aryl-C, 4alkyl, and
Ca.¢heteroaryl-Cy_qalkyl, wherein said C,.¢alkyl-O-C(=0)-, Cé-10aryl-C, 4alkyl, and
Ca.¢heteroaryl-C) salkyl are optionally substituted with one or more groups selected
from -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH, -SH, -NHR, -NR;, -SR,
-SO3H, -SO;R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl;

X is selected from halogen, triflate, and sulfonamide; and

R''isa Cigalkyl.

In a further embodiment, the invention provides a process for preparing a

compound of formula X,
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15

reacting a conpound of formula VIII 0 NX NN 18

5 RWVIII wth a Cl.6al kyl carbanmate to formthe
wa@eovspoursdz of formula VII, wherein R8 is sel ecP@mSEI003m01707

Cl. 6al kyl -O-C(=0O) -, C6.10aryl-Cl-4al kyl, and 10

C2. 6het eroaryl - C1- 4al kyl, wherein said

Cl. 6al kyl -O-C(=0) -, Co.loaryl?Zd . 4al kyl, and

C2. 6heteroaryl -ClL aql kyl are optionally substituted

with one or nore dﬁoups selected from-OR -d, -Br,
<NH2, -SH, -NHR
-CN, O OH, -C(=0 OR,
- OR, |whergsn R is,

-1, -F, -CF3,_~
_NR2, -SR “CSOeH
-A=ONR2, -NR((=OR, :
i ndependent | y,~a hydr bogg X , IS

sel ected fromhal ogen, trifllate, and syl fonam de; and
R11 is a d-6alkyl. In a fulNbher enbddiment, the

i nvention provides a process fpr preparing a conpound
of formula X, WD 2004/ 041802 / SE2003/ 001707 17 O
O N~ORs NR2N R4/1 "M conprising:

4

R
X
comprising:

reacting a compound of formula IX, ‘
O
BDAGYLE:
) N~ ~OR’
P
[N R

I
with R*-CHO to form the compound of formula X,

T I—=

wherein

R* is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl; triazolyl;
pyrrolyl; thiazolyl; and N-oxido-pyridyl, wherein said phenyl; pyridyl; thienyl; furyl;
imidazolyl; triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl are optionally
substituted with one or more groups selected from C.salkyl, halogenated C,.¢alkyl,
-NO,, -CF3, C,.¢ alkoxy, chloro, fluoro, bromo, and iodo;

R? is selected from -H, Cy.alkyl and C;.¢cycloalkyl, wherein said C,_galkyl
and Cs.scycloalkyl are optionally substituted with one or more groups selected from -
OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -
SO3H, -SO2R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,salkyl; and
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reacting a conpound of formula I X, 0 O NOR3 CNRN 1
5H IX wth RA-CHO to formthe conpound of formula

wo2omberset n R4 is selected from phenyl; pyri dgdT/SE2003/001707

thienyl; furyl; imdazolyl; triazolyl; 10 pyrrolyl;
thiazolyl; and N oxido-pyridyl, wherein said phenyl
pyridyl; thienyl; furyl; i mlaazol yl; triazolyl;

opti Kk sgledled B £ %gfglog%w?i@r%# B Galkyl and C,
éi?d:l@élkﬁdaré bptidrfefly @skitited With 08€ BAEF §6u1§§%lei%¥{ed donN@R -Cl,

al kox chl oro, fluoro, brono,

1B§ %efe&Fed G(FOHR, 1G(=Q)OHaiNd4, %H&P@Rﬁb&&:ldd{ kSO;H -SO.R,

S e PR R SRR Do

xshﬂraﬁu{efé ﬂ‘nﬂqmnderm, ahsiarogchér CrdalkytF, -CF3, -C(=OR,
NR2, - SOBH, - SOZR

=0 - SR,
(ljgaglculagy the(gqmpop;@@@f@@ pr.e@(r&- @VR[I&'I_’OH caNFb@(mmaR:d and

a hydrogen

i @%&g@dk%thﬁﬁ%f@%&ﬁﬁ%ﬁ%@ﬁ%@z%y 001707 18
R3 is selected from Cl_6al kyl and C3_6cycl oal kyl
wherein said C _6al kyl 6cycl oal kyl are
optionally substituted \/\#&ﬁmé’ﬂe or nore groups
selected from-OR, -d, -Br, -1, -F, -CF3, -C(=OR,
-C(=0OH, -NH2, -SH, -NHR, -NR2, -SR -S@3H, -SO2R,
-S(=O R -CN, -OH, -C(=OOR, -C(=ONR2, -NRC(=O R, and
-NRC(=0) -OR, 5 whereifh Ris, i gpendently, a hydrogen

Unds of te

or| CL 6a| ky&oc. Pa cu ar Y, :,fm

HBre ﬁ 0 epardd céor di g™ 0

sy ntaetN g° rout es as” exeny Ped I N Schenes ]/]7 e e
1" soD N o I

12n

Br
Intermediate 1 ’ E j

Intermediate 2

i 0
PACYeE 3
Q
xantphos, Pd,(dba), ) J\‘\K‘\T/U\o/ TFA ) O O NJLo/
ey e Sl N

7 e
boc J

H

— B
Methyl carbamate
dioxane

Intermediate 3 Intermediate 4



HOI \ DEAIl \ nx v N\ Il ~/ Br HH~zZn ~/ “er

Intermediate 1 (N) N | boc Internediate 2 0 0 O
woaniphesy Pd2(dba)3 TFA (Met hyl ND car bamat e $d9/SE2003/001707

dioxane NI bmH Internediate 3 Internediate 4 10 WO

2004/ 041802 PCT/ SE2003/ 001707 19 Schenme 2 0 0 OO

OOCo_ Il I HChiral RLICHO (N)19H separation N

NaBH(OAc)3 N H R Ighehoedi ate 4a Conpounds 1:

Rl=phenyl Internediate 4: R1=2-thienyl 4 6:

R1=3-t hi enyl 8: R1=2-furyl

gaetenl
oa

Chiral [

separation N
i
H

(o]
/\N)‘\Ej y o
. J U LI
- . |
N H
RICHO (]
NaBH(OAc), N
(o

Intermediate 4a Compounds 1: R'=pheny!
Intermediate 4: R'=2-thienyl
4 6: R'=3-thienyl
= 8: R'=2-furyl
10: R'=3-furyl

11: R'=2-imidazolyl
13:; R'=2-pyridyl
15: R'=4-pyridyl
16: R'=2-thiazolyl

Chiral 0 o
separation P o o~
Je asUel
AL, O,
N H R'CHO N n
[ NaBH(OAc), [ ] -
N N
! L

Iintermediate 4b

Compounds 2: R'=phenyl
3: R'*=2-thienyl
5: R'=3-thienyl
7: R'=2-furyl
9: R'=3-furyl
12: R'=2-pyridyl
14: R'=4-pyridyl

Scheme 3
o}
N I
N [o}
UL EH 7y °
N o J L
I | 1. NaH, Mel, DMF N o7
H - l
N
[ ] 2. TFA [ j
il 3. PhCHO, NaBH(OAc), N

4. Chiral separation
Intermediate 3

Compound 17



10: R1=3-furyl 11: R =2-imdazolyi 13: R1=2-pyridyl

15: R =4-pyridyl C 16: R =2-thiazolyl Chiral 00
weepavaisoon uO J I/ \ I H i NO CN H R CH®¢1/SE2003/001707

NaBH(QAc)3 (N NN HR Internediate 4b Conpounds 2:

R =phenyl 3: R1=2-thienyl 5: R1=3-thienyl 7:

R1=2-furyl 9: R1:3-furyl 120 R1=2-pyridyl 14:

R1=4-pyridyl Schenme 3 O JI/ \ I No/ O1

NaH, Mel, DMF i 'J~ o |\F‘P%'°M)e“2 TFA CNl 3. PhCHO

NaBH(QAc)3 N 4. Chiral separation

0

NHEt,, NEt,, CH,C, c|/k©\
[
0

/\N
) 1. Buli, THF, toluene, -78 °C /\N 1. SOBr,, CH,Cl,
|
2 NO, i
| . H
ntermediate 5 NO,

2. piperazine, MeCN

0 Intermediate 6

0
(0]
~y ”)‘
) O O NO Di-p-toluoyl-D-tartaric acid NO,
2 N

[:] EtOH [”j

i enantiomerically pure
racemic
Intermediate 8

o]
Intermediate 7
/\N
JAST
. T NO,
@
N
H
enantiomerically pure

Intermediate 9



Internmediate 3 1 / Conpound 17 5 WD 2004/041802
PCT/ SE2003/ 001707 20 Schene 4 0 NHEt2, NEt3, CH2Cl2
w@hoo4/0a180D O | 1. BuLi, THF, toluene, -78 C /Pet1/BE1I003/001707
I 1. SOBr2, CH2ClZz 2. N2 H/ OH 2. piperazine, MCN
Internmediate 5 Np2 O Internediate 6 0 O H NO2
Di-p-toluoyl-D-tartaric acid2NO2 N CND EtOH CN H H
racem c enanti oneri cal | WU Intermediate 8 0
Intermediate 7 NO2 ( cheme 5

- o)
/\
3L “,‘O
PhCHO, NaBH(OAG), NO,

N Fe, NH,CI
1,2-dichloroethane [ ]
/l'\l EtOH, H,0, THF

Intermediate 8

Ph

Intermediate 10

o O

N _— N 0o
[ ] Zn, Toluene [ j [

)N | N
Ph Ph/'

Intermediate 11 Compound 1



N H enantionerically pure Internediate 9 WO
2004/ 041802 PCT/ SE2003/ 001707 21 Scheme 5 0 NH
wEh@HO18MaBH( OAc) 3 NOZ Fe, NH4CQ | nt er medi at eP@I/SE2003/001707

1, 2-di chl oroethane (N) N Et OH, H20, THE Ph)

Internmediate 10 0 0 NH2 M =0 C N (N) Zn, Tol uene
0111, ON N Phf Ph) Intefnediate 11 Corrpound I VWO

2004/ 041802 PCT/ SE2003/50%1FI(£7 22 Scheme 6 0 N RCHO,

NaBH( QAc) 3 NO2 Fe, gr nmedi ate 9

1, 2-dichloroethane CN) 4 N EtOH, H2O THE Xij

Internmediate 12: X = 3-pyridyl

0
N
)‘
: NO
RCHO, NaBH(OAc), N 2 Fe, NH,CI

Intermediate 9 i = [ j -
1,2-dichloroethane N EtOH, H,0, THF

Intermediate 12: X = 3-pyridyl
13: X = 2-thiazoly!

[ ) o [Nj
y

Intermediate 14: X = 3-pyridy! Compounds 18:. X_= 3-pyridyl
15: X = 2-thiazolyl . 19: X = 2-thiazolyl



13: X = 2-thiazolyl 00 ~-NHJ I/ \' I N-12
MOC(=OC I/- 1T N (NN NN Zn, Toluene C~ OO0 X
wopookntsozredi ate 14: X = 3-pyridyl Conpounds 1BCT/¥E2003/001707
3-pyridyl 15: X = 2-thiazolyl 19: X = 2-thiazolyl WO
2004/ 041802 PCT/ SE2003/ 001707 23 Schenme 7 0O 1)
Di -tert-butyl dicarbonate O 2%o0di um Carbonate ~N\ J
/ \ NO2 Wat er/di oxane N ~he/ \, N2 CN\~ 2) Iron NHACI
(N Et hanol, THF, Water ?f 8N enantioneri cal | y pure
boc Internmediate 8 or 9 enantionerically pure
Internmedi ate 16a: (R) enantioner Internediate 16b:
(S) enantioner 0\ / 1) MQ(OCC, Zn, toluene -NO
2) Teifluoroacetic acid HN

1) Di-tert-butyl dicarbonate Q
Sodium Carbonate N
Water/dioxane /l O O
NH,

2) Iron NH,CI N
Ethanol, THF, Water [ j
N

. 0 !
enantiomerically pure boc

enantiomerically pure
Intermediate 8 or 9

(o]
1) MeO(O)CCl, Zn, toluene AN o
) ‘.O ,\O X
2) Trifluoroacetic acid ¥ ” o]
)
H

Intermediate 4a: (R) enantiomer
intermediate 4b: (S) enantiomer

e
0 12-dctoroatune 0
OO, O,
ol ol
W 0

(R) isomer: Compound 22 (R) isomer: Compound 20
(S) isomer: Compound 23 (S) isomer: Compound 21

Intermediate 16a: (R) enantiomer
Intermediate 16b: (S) enantiomer

NaBH(OAc),

Accordingly, a further aspect of the invention is a compound of formula XI, a

pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or mixtures
thereof:
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20

25

wWORBBHIOR) 3 0 1, 2-di chl oroet hane DM O N \

H Intermediate 4a: (R) enantionmer Internedi ate 4b:
(S) enantiomer \'\s~ CC// r N \ N g K2CO3
| O PET/SELD03/001707
I/ \ NI G I/ V1 NOCNJ H(N H N~S/>(IN> NS
(R) isoner: Conpound 22 (R) isoner: Conpound 20 (S)

i sonmer: Conpound 23 (S) | son#t : Conpound 21
Accordingly, a furthep aspect of the invention is a
conpound of forrmula XJ}, a 5 pharmaceutically

acceptabl e salt er es ’ stereo S, enantioners,
@ : @ / SE2003/ 001707
NO,

or mxtures theredy:
24 0O NJ NOz N

<

wherein

R! is selected from -H, Ce.10aryl, Cy.sheteroaryl, Ce.jparyl-C,4alkyl, and
Ca.gheteroaryl-C;4alkyl, wherein said Cs.j0aryl, C;.sheteroaryl, Cs.joaryl-C;alkyl,
and C, gheteroaryl-C, 4alkyl are optionally substituted with one or more groups
selected from -R, —-NO3, -OR, -Cl, -Br, -1, -F, -CF3, -C(=0O)R, -C(=0)OH, -NH,, -SH,
-NHR, -NRj, -SR, -SOsH, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;,
-NRC(=0O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Cisalkyl.

BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards & receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & receptor ligands. In vitro assays, infra, demonstrate these
surprising 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 may not be linearly
correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward & receptors and ICsg is obtained to determine the selective
activity for a particular compound towards 3 receptors. In the current context, ICsg
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 p receptors are also measured in

a similar assay.
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R is selected from-H C6_10aryl, C2_6heteroaryl,

C6 | oaryl -d 4al kyl, and 5 C2. 6heteroaryl-Cl al kyl,
wobeneirsosai d C6_loaryl, C2_6heteroaryl, PCT/SE2003/001707

C6_loaryl-d 4al kyl, and C2.6heteroaryl-C I-4al kyl are

optionally substituted with one or nore groups

selected from-R N®, -OR 24, -Br, -1, -F, -CF3,

%R -C(=0OH, -NH2, -SH, -NHR -NR2, -SR, -SO3H,

- v T (=())R’ 'CN’ 'O_L -C(=())(R, 'C(=())NR2,

CliRmfd R and -NRC(=0 -OR, wherein R is,

i ndependently, a hydrogen or 10 Cl_6al kyl . Bl OLOd CAL

EVALUATI ON The conpounds of the invention are found to

be ,aGt.i ' |qral ,

o. 47 Hhinkin SRSTEM? ofuf SHEIAGS ihan AT B OGPl

I Nvemeomyciaresistarre hesgrdwindn bespeiisi@ciatid37eC and 6%eQO9in shaker

In vitro assaH_

sur pritsksgnibting i ua- res poBTy S A% BGS: 01 fcPiuronc -

agoni@tﬁlm()ﬁ[é?ﬁgl tiehfi cacy as denonstrated in the
C io%éz}\“lql

rat brain fu assay and/or the human 5 receptor
f uBctRaphmins assweaigh¢d and rinstHiisickeatd PBS (mantaieng 215atM EDTA,

to in.viyo .activit nd may. npt . pe |jnear]l ..
cor r SHAAE Thetnt fraRipoBRN e R S pRbRRR P 10 s Egn ice-
assaysld 19si€ BIRYSOINMS THE PHET0f DS mROEDITAL kvidcti vity
toward S receptors and 1C50 i s obtained to determ ne

the pbendmethelsulienyl finesidg edded jyshprioroise 40 0.5dpMLfem a 0.5M
tomggﬁ‘%’bﬁ'w&%‘%l}'l n the current context, |1C50 '
y refers to

genera he concentration of the conpound
at whi ch 50% di spl acenent of a standard radi oactive S
receptor |igand has been observed. The activities of

I HOMowar ds x and  receptors are al so

Bas . > '
poT SEBbs Pelid SrisRishhiactia Bitis bl BRI HID B 7.0,0.5

niid i 2,988 BMISF siddedhjustgsriardo usean@dl invhfroma 0.5 Mistdck in

eceptors and 5 neonyci.n resistance are gro in

GARAIE fReoBReG on iepdon Fmin,tsahanioeshzaith fnglition for 30 sec.

TEO RisPerdidigs SRInCdt Y 0bd HorFB 2 C SPR Qranf

Pl ursgni C F-S g%JS, and %@%Wenet i Cl n.e%gﬁerﬁata é?g?vﬁsd on

icgragd thei pghetd resnspeniledsadl Spun iag befors. TheBPefratantairorbgth spins

aré'cgt:ﬂl\)/l %E gﬁd fpdﬂdé gég)gg ggx}qgﬁ)?{)&w ﬁ%&’ng fI%e Bgllig%sqgrre”rgs%gpé/r\fdgg in

cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spun again. The final pellets are

resuspended in membrane buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquofs (1

ml) in polypropylene tubes are frozen in dry ice/ethanol and stored at -70°C until use.
The protein concentrations are determined by a modified Lowry assay with sodium

dodecyl sulfate.

Binding assays

Membranes are thawed at 37°C, cooled on ice, passed 3 times through a 25-
gauge needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml
BSA (Sigma A-7888), pH 7.4, which is stored at 4°C after filtration through a 0.22 m
filter, and to which has been freshly added 5 pg/ml aprotinin, 10 uM bestatin, 10 pM
diprotin A, no DTT). Aliquots of 100 pl are added to iced 12x75 mm polypropylene
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10 cold lysis buffer (50MM Tris, pH 7.0, 2.5nM EDTA,

wi t h phenyl net hyl sul fonyl fluoride added just prior
w@Is®4001802 5MM from a 0. 5M stock in DVMSO et hamot/3E2003/001707

Menbrane preparation 15 Cells are pelleted and
resuspended in lysis buffer (50 MM Tris, pH 7.0, 2.5
mM EDTA, with PMSF added jus£6prior to use to 0.1 nM

b LB e RIS L L
vHRRUS bR EMEAtRRs. | BotatB)3hd %Q%Qc&mk) f)gﬁxn%(?ir%{lfrﬁ] ined in

4C. The supernatant is’saved on 1ce an
thsgbssp@r@d@r@mmcesqfd@ g Ii@blﬂion@resﬂ'MVslyp dhe alb&mh& viortexed

46, 000 ¢
RN i e T R e e
\J@Ulfnfrﬁ-rﬁltéﬁ@ aftywhshedl With atidt 72 Q‘)l/té’ﬂibdlc&PWEs}ﬂgﬁfeP OTllﬁﬁ/% Txé% pH

final pellets are resuspended in nmenbrane bu

n‘M MgE13 thrangh GF Bsfalterp (Whatmyan) presepked for(at leat 2h inrd.1%

PRRHAAENA SEC TR B A R ef B ST SRR

batae:odmteaﬁar rsemkg/tha fiveek foi etdedst)\l\&h’ i EYiaicbtam@eh 61Mm]

agdec | fate. Binding assays Menbr anes are
Sflﬂs o, u“é7 theassavei setin 18 90-nlace<deep wellipiases, therfdrafipnds

over 9@@&'&@%@&% uxﬁ‘ﬁﬁerg'wlj‘l&f Srel s geép{v{lgb Pl Ex%gg@f?e? and

m Tri s
dpedl in an ovghiat §5°Csfos 2lnridet f'dter ptﬁtafatrcecomltddtm atTopTotuht(Phckard)

fi to h . has been freshly added
ergaél% 5@6”(%# 2pﬁcmﬁgatkﬂ"bi‘gflf n, 10 gM diprotin A
no DIT). Aliquots of 100 | are added to iced 12x75 mm
poI ypr opyl ene WD 2004/ 041802 PCT/ SE2003/ 001707 26

1AS58YS ni ng 100 | of the appropriate radioligand

and t Gonmpound vari o ..
conc thg HpisE R or BRYRRRR R RiRRBPy ptempiaipe the degree

tobwinidh thg carpotriseedeptd doin Plextabﬁvaﬂ@ﬁtﬁg Eﬁdmmm@'@%r&&ns
10 M nal oxone respective The tubes are vortexed

togrich Hedereptoss e comtted. oln the GTH hinding afsarGTR{YEPS isicombined
dl d d h

R i S e

hutmdh, opdoittitdepfols2r ftdhk ﬁbﬂbﬁéﬂﬂ@@ rhi dnidehisust WhsE. Mddhists stimulate

s@aked for at |east 2 % pol yet hyl'enei m ne.

G%BE%(] r aingmgtin thesgmembranes.eThe E@d) and Enhevafuies b€ cempaunds are
bet t Ki t h
SR g SR R RS B YRt A e by e

delﬂa antagonist naltrindole are performed to verify that agonist activity is mediated

through delta receptors. For human 3 receptor functional assays, ECso (Iow) is
measured when the human 8 receptors used in the assay were expressed at lower levels
in comparison with those used in determining ECsg (high). The Epax values were
determined in relation to the standard & agonist SNC80, i.e., higher than 100% is a
compound that have better efficacy than SNC80.

Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPYS binding (50 mM Hepes, 20 mM NaOH,
100 mM NaCl, I mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1%
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w@0eoploarse2 PEI - soaked unifilters,

scintillation fluid. If the assay is set up in
96- pl ace deep well plates, the filtration is 10 over
whi ch are washeD'SE20031001707

3 x 1 mM wash buffer, and dried in an oven at 55C for
2h. The filter plates are counted in a TopCount
(Packar d) after adding 50 g{z M5-20 scintillation

B4 2O GRIIE 1Rk ARpBk el it AR RGP0 R i e

cbmpmndmre bel Ao d9-poitelot S fesp GiiEp |cﬁr>(1e§ﬂ<§ﬂe\f1ﬁt3©§pl\bﬁh the
bi nding of GIP,.to G proteins. to which the receptors

aapr@peete Fmoynt q>frm%rﬁbra@erm0ﬁﬁlﬁ éﬂ%‘@/‘ﬁ@l@é‘?d 1@41@0;/]33199,0 dgm of

t rf

FRESIRE vl bd1 STt SRS A BRI S P ige or
deRafik i atender D pheyeReatizsed SN¢E-ggnd nouse brai n.
Agoni sts stimulate 20 GIP[y] 35S binding in these
menbranes. The EC50 and Emax val ues of conpounds are
ﬁ;ﬁét(aq%z[gsged from dose-response curves. Right shifts of

response curve by the delta antagoni st
nal t Thedpdcéficbiadipg ($B) wedcalmlated af VBiINStand g S B ln the

i.s mediated through delta receptors.

PiSHsH o5 VPSSO NI A B S 65 PSS Shkpnire SB.
VAR Bf Relo WAl B AER ) P RERISEPAIPIEInE thdclifafty Btind

were expr essed | ower evels 25 In conmpari son
radindigend wete ¢a&pu(bm<iafrqmriogmgplat$ﬁ cavieditjing ftografmesacly as Ligand,

CeRac PG SteRbioror iR et or X, Rt Tl e
Cheig Prussff ¢o§aﬁyn Vi€ ASSIE&Q v:RﬁéLC(ﬁQGEoeKE fXid ﬁ;?&feﬁérrétbcﬂted ?for

GTP 30 Rat brain nenbranes are thawed at 37C, passed
ligands destedrip atieash thrse gisplgeemant gwvend needl e and di | ut ed

| nt nvi
o BRpFh B Lo B SR A R ines of )
px@ﬂé'ﬁl infVertiSh AMQ sOR{R4 THelidterm PGS EANE AP éfhtatichthE86Y are
120M GDP f| nal, i s added menbranes di |l utions. The EC50
activg toward byman @ segsaiont sBiglagical agtiviy of thqc&mppenwndtselected
infEPR8aiL RS BPAR r@s@ﬁtvlﬁ§?rgl‘aﬂ E@Dhﬁlcggglm i} 85 %
appropri ate anount rane protein gg/vvel ) and
100000- 130000 dpm of GTPY35S per well (0.11 -0.14nM.
TablE basal and maxi mal stinulated binding are 5
rm ned in absence and presence of 3 gM SNC- 80

Cdpdd_anal Y§igne SPect | Hufdd [ uhabh oS RATHRAR ed
as TB-NS, and the SB in|the
(nM) (nM)

1-11 1C, | ECs | %EMax ICs ICso ECs %EMax
(high) | (high)

0.25- 10.55-1.93[ 89-102 | 247-1636 | 93-1100 | 0.93-16.7 | 135-170

0.74
Table 2
Compd. Human 6 Human x Human p
# (nM)

12-23, ICso ECso (low) | %EMax (low) ICso ICsy
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presence of various test conpounds was expressed as
percentage of control SB. 10 Values of 1C50 and Hi |

w@eomithisoent (nH) for ligands in displacing PCT/SE2003/001707

specifically bound radioligand were cal cul ated from
logit plots or curve fitting prograns such as Ligand,

GraphPad Prism SigmaPl ot, o8 ReceptorFit. Values of
ted f nmfha ('honn Prussoff equation.

K- VY-Ya
o

S.OF_I.SM-W | 8@6-454 1|c558-106 ant AT 18728 r dpord2e’heo
fifferm! 1 9ands tested in gt |east three displacgnment
curves| 15 . sed on the above tepsting protodgols, we

fiAal that the ¢ompounds [of the present invention and

sohe—o the—inpternmedi-ataes—used—in he prana_r_aj‘l on

A AR ] o T Te < o

thereof are active toward human 5 receptors.

B 008 falatiBs Ek¥id erR§ t he conpounds and sel ect ed
rmedrates o resent invention is indicated in

Tabl gs, I 61%?'8 ;dw@

Human d%&%@l ﬁ% dg}p ;lr? 95?6 gggl %Hgﬁﬁ%&s on

AR R B A AR g

s AU BT
fé%gﬁ’léEﬁ‘H@ QR dioli %&mﬂdlﬁﬁ% resSedhspmdtéthgifemBiéne

1277-8728 92- 6560 nterm ecept or Saturation
pFOtaIRT VARES SF 1GREHI0s &gﬁ&q dﬁﬁvfdﬁhl%‘(ﬁeﬁh@n@ eleCdM RGO

perforn1ng the bi nc I ng assays on menbranes wth
nbhlheaPfts QP& 5pe%iﬁi:a[1§l®b@xhd @%%Mtfre@%}:ﬁﬂtdh hAPRSmMIIAN GHd0S
fromOoO.2 to 5 times the estinmated Kg (up to 10
agGoRHBE fof a epfptitetmodsl. r adi ol i gand required are

feasible). The specific radioligand binding is

expressed as pnol e/'ng nenbrane
DETERMINATION OF MECHANO-ALLODYNIA USING VON FREY TESTING

Testing is performed between 08:00 and 16:00h using the method described
by Chaplan et al. (1994). Rats are placed in Plexiglas cages on top of a wire mesh
bottom which allows access to the paw, and are left to habituate for 10-15 min. The
area tested is the mid-plantar left hind paw, avoiding the less sensitive foot pads. The
paw is touched with a series of 8 Von Frey hairs with logarithmically incremental
stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, Il,
USA). The von Frey hair is applied from underneath the mesh floor perpendicular to
the plantar surface with sufficient force to cause a slight buckling against the paw,
and held for approximately 6-8 seconds. A positive response is noted if the paw is
sharply withdrawn. Flinching immediately upon removal of the hair is also
considered a positive response. Ambulation is considered an ambiguous response,

and in such cases the stimulus is repeated.

TESTING PROTOCOL

The animals are tested on postoperative day 1 for the FCA-treated group. The
50% withdrawal threshold is determined using the up-doWn method of Dixon (1980).
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protein. Values of Kg and Bmax from i ndi vi dual
experinents are obtained from nonlinear fits of

wepmaiiisenl | y bound (B) vs. nMfree (F) radi ol PgESER003/001707

fromindividual according to a one-site nodel. 10
DETERM NATI ON OF MECHANO- ALLQRQYNI A USI NG VON FREY
TESTING Testing is perforned’between 08: 00 and 16: 00h

Teiting it frertetew iR thed2o4 5 hRRAn thymfdadrd e ?éne@l Sti&lllﬁ %?'e) always

Rats are placed in PIeX|gIas cages on top of
REssentedyintaconserttivhway, vohvathea esasading or tlessemting. hxrtﬂe ahssence of a

1, The 15 area.tested is
Pk v BraSRRASHNE 10 ety sl e e Ao irE Sy &
ﬁlemdd methé eodnt pAgSw \ﬂhﬂramwmt ferlt %ﬁi@&%tﬁ»ﬂuld& 1§1c1§c%5ﬁ es
\Von hairs with Iogﬁrlthn1ca l'y increnental
@Pvmﬁlrfggéhqlg calgulafiors by this method resmireg6 6epomses iy the uﬁmedlate
ﬁ@ﬂlt} of fift ﬁ%ﬁes}a?@%&r&% Wtué%%tthte#%s& %n-g?ﬁebe\é?n% whenthe first

alr’is applied
@gengemdespohser odeors, . gethp Itteredhald is @irdtataaseul. tIR cadek ftetent

| Kl h
i fpeaieide e Sackar sguis. whbs 6ERRids (rerpakdesiity) or
0.£P Qﬁ’zﬁéﬁallﬁalf&?ﬁfé? hfe EHRCRAN b Vgn?;ﬁ' a]i;H%l q\@ﬁﬁgj;?artt?}é}p%fi positive

Fllnchln el y dpon reno
ﬁ@gaié’leéeﬁpanmss tabylated aisipg tiweconpersionaXi-omo withdrawal; O =

r us res such cases
NIRRT R T
animals are tested on postoperatlve day 1 for the
FCA-treated group. The 50% wi thdrawal threshold is
det er m ned usi ng5@%e thyeshidae: 106 MY/ w,0da xon (1980).
WD 2004/ 041802 PCT/ SE2003/ 001707 29 Test | ng is
started with the 2.04 g hair, in the mddle of the

SR R P Bl 188 SRRy BLERRR 1 - e RGeS

| Ghﬁplan epawlwt)m&sran@batfeeﬁ@p;sb%ﬁww nbg¥ive RspblelYand & = mean
n

selected hair, a stronger stimulus is presented;

diffrsense batwee Sfpuaull\ﬂoghlmta)wd-le,re 0 FreD. 20l t vveaker stimul us
t hreshpl d cal cul.ation by this

t
et ho Ay, freBo SP&%W&%@‘P iorpeFstal pFfuciire Posside affes) (%
MFE)! fo tohCespa &t al a@4cqq1@tfbﬁ8w %ggﬂ]@crco% i6 used to compute

OreSESnse egins when the first I'n respons
f g. the threshold is flrst crossed. In cases

wher e ,thresholds fall outside the range of stinuli,
val ues of 15.14 (normal sensitivity) or 0.41

( MBXiDPE = a:bmggmmedzhraﬂﬁ,ld@penédmﬁlmm@ﬁaa@ei 1ddne

resulting pattern of
Control thres old (g) allodyma threshold (g)

ADMINISTRATION OF TEST SUBSTANCE

Rats are injected (subcutaneously, intraperitoneally, intravenously or orally)
with a test substance prior to von Frey testing, the time between administration of test

compound and the von Frey test varies depending upon the nature of the test

compound.

Writhing Test
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10 and negative responses is tabulated using the
convention, X = no withdrawal; 0 = wthdrawal, and

w0 b@450%0n t hdrawal threshold is interpol ated PST/AERODII@1707

formula: 50% g threshold = 10(xf+ k) / 10,000 15 where
Xf = value of the last von Frsy hair used (log units);
k = tabular value (from Chaa an et al. (1994)) for

the p t d S =
1o PR O o O R,
iftra®titondally frmicet Thieas lnall disencaxeend aliwietiddydn haygied paném OWhen

accordi nhg to Chapl an

ossSi bl e effe (%
aéiaf(gaﬁw Are %@nﬁtﬂmﬁmlﬁ ‘éng{E’ mEYement ifleds fenuenibpehserved

hol d i
%gtpﬁjﬁugaselte/%@@ejgs oP %%1%&8@&&{&1&&%&;? o e o g (g) -

al | odd nomplewwdhmldal(\ﬁyltlﬁﬁg ROk4 M cBhiddreOdinIgFwHdnSHe following
ANCE Rat s are J ect ed ubcut aneously, . .
PP P PEO RS el iy S/ SPpetly D TV FyBRck i ightly
ﬁa%se‘aubﬁ RER aBSdcOBE B }69\05 s oBYerl £61d.iTH 'ihls 5§§§¥ {dofounds of
betvveen adm ni stration of test compound he von

thy prpsens svention demanseln d;gmgﬁqapﬁnhtbn@mﬁrfwmtblngﬂeaphesqs efer

W%E% g Wl ng Test WD 2004/ 041802
Bé 8 830 Acetic acid will bri ng abdom nal
contractions when administered intraperitoneally in

S%i—’ut ys] Matibpt hen extend their body in a typical
(W efon ‘i’\?\ﬁén anal gesic drugs are adm nistered, this

A‘EBE.MMM&@ ML 0fsA ¢atis A did Bqlddcd ‘Oél 9CB£Stgl zferﬂstllteﬂdvater in
d
okt BYlEim T of yiimRorap Firitye Pesiancenbotin et e

s@mhun WiRéh fbed (WrteRYhidready BIFRHIL&IGAI € Present: the
animal is not in novenment; the’l ower back is slightly

depressed; the plantar aspect of both pavvs IS

CORPEE B A BB R FREE R iR of R i-T350bIe
v%iélF?ﬁ%@di?gWﬁmd prot:eduresaral dosing of 1-100
gno .

(ii) Solutions administration
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:
Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5 pL is administered.
The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg

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

(iii) Testing
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 experiment. Mice are

kept in individual “shoe box” cages with contact bedding. A total of 4 mice are

usually observed at the same time: one control and three doses of drug.
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(i) Solutions preparation Acetic acid (AcOH): 120 L of
Acetic Acid is added to 19.88 ml of distilled water in
wo@e@en41t802 obt ain a final volune of 20 mM w t h BCT/BEAD3/001707

concentration of 0.6% AcOH. The solution is then
m xed (vortex) and ready for injection. 15 Conpound
(drug): Each conmpound is preébred and di ssolved in the

nost | am tan

or ocedur es et?')vag(gh& ?Yglﬁ‘g t'%f‘%’telf ‘ia%ﬁaszlﬁferf’ﬁ%tabmhed n
theg‘eitumehf(edmrgfhctlt&tadmematst er ed oral ly,

|ntr§per|t neal | subcut aneousl (s.c.) or

intr _ 1((qa}/gas}ry1n5qstq@dxﬁpxﬂ§@mgg@ﬁ@;,@ 1qapyycare
146118128 in EHeCa%‘seJ?ﬁ%X Cr}'?%g gp@ouagho §8 eg éﬁgAHiepi%n Tournal of

according to
Rhiysiobogy e (GastroingestipaliSOLivien thdloggg 2892316306 6¢20020REbClin the
is delivered centrally: Intraventricularly (i.c.v.)

1 intrathecally (i.t.) a volume of 5 L is

adm ni stered. 25 The AcOH is adm ni stered
|ntraper|toneally (| p ) intw sites at 10 m /kg
A N& 2 PROTOGOHS wei ght) i nmedi ately

S@EI 0{ an@%umtl ng. (| i Test| ng The ani mal (nouse) is
period of 20 m nutes and the nunber of
30 oQVuasd il Spiigut Miatdey rats! (€%9-200) @k mﬁem@b&;ﬁ%f@tm a

the end of the experinent. Mce are

ept
tqmmﬂrwww@ntrolémowi°Caa1@e"5)%mmlchtyn1hbthgbé@ank)q §xpeximents

C usu ved
o B e 4 P R SR W At
liBleH/a0d at(bdcriicbld St 10 AR dat3deqRitionhe anxi ety and
anxi ety-like indications, efficacy has been

established in the geller-selfter conflict test in

gulagler at. For the functional gastrointestina disorder
cation, efficacy can be established in the assay

desc Cbbxpduﬂly(Dfﬁugl) tiesting ifdludds gadupsiof résrtat danotdedeiveadnyof
& Liver Physi ol og

trongimeth AngkshErs fhat B8 GeieR ik I col @popc&ysacsatagﬂq«@ﬁ)dWhe
L% %@atIE%Iﬂ;é)&é’M%% a?% m;%@ ﬁ;ﬁ in O u;\@o\ﬁ?s is

Sprague Dawl ey are ouse
thgn welpeledfeatediwhilst the other three groups are injected with the drug and its

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 drugs which can contribute to

a reduction in USV.

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 volume of 10ul, using standard stereotaxic
surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed

rostrally and a longitudinal incision of about 1cm is made to expose the skull surface.
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water ad |ibitumand are sacrificed inmedi ately after

- data acquisition. 15 Sanpl e Con'pound (Drug) testing

i ncl udes gr oups of rats that3do not receive any
r eat nent ot he. hat reatfed with E. coli
THaRbERLR R R by B G RuiST D Batmoletr 6% bregma,
1e5<ﬁmﬁ latezalt (leff) Qe thed AABRS(s@giRall SARLE), BH M bélBW, thOQR18E of the -
e four groups is then vehlcletreated whi | st the

Slitﬂh évertieal)da the lgtesal vapsiclen LS isinj Wtcchvua laestqsﬂwamiﬁas $t@§
| ond t
ERE R 7 O O ABfen <8 R W BB R GrSRRE T ¢

P em?/&ntert@tﬂh@mzo Tog Sféﬁi)VQ\ Qﬁfﬁklﬂoﬁl%i%a\d@%dﬁ?a cRHRRYE on-
) or ve hicle; the other four gﬁoups are treated

é& i§ plagechpsr andypeckiredrto e otimeeadle gy sifisersglue to create the desired

d to determ ne anxiolytic or sedative effects
5P‘F‘58r‘§}g§ whi ch can contribute to a reduction in USV.

25 Alenlm\aﬂﬁg thieiigiectivn dffBPSRetieead]e réthdioyRiplice foak dddaidhal
rimental |aboratory for 15-20 mn, prior to

IPrSé%Pﬁ% fhf sHin Ariiaeqrereund, theryiseemowsd. dbensisian igcloged, and
{1 rat BPethRIRE 95 AX nglﬁ{il ca § &g ﬂ%g@g tY ?3s’t5for%%ﬁmﬂl?rﬁ£?? ggﬁ prior

serotype 0111: B4, I's injecte
td westimg er ebr o- ventrlcularly (i.c.v.), in a volunme of
10, using standard stereotaxic surgical techniques
under isoflurane anaesthesia. The skin between the
Eﬁgrﬁnélﬁalrsuﬁlbqsr aif-geffisAmbiMtignd a | ongi tudinal incision
of about cmi1s nmade to expose the skull surface. WO
2004/Tba 1D IR/ IQHMﬁmmt@hlabmtom@llpmg LP® ingéctien ad
t posterlor tp the
cg-ﬁécg‘frrrlgl (HSI%) Eé{m ﬁ%a er ag“g]f’e]fr?e)()tq%éltngml f Frﬁ‘ifa{ef’% )
platédisside tiedatioratoryh eddvat 4te thhl fsdecught intde t&iuk laboratory
(vertical) in the lateral ventricle. LPS is injected

ang plageddn @rclaae bex € P esks emlewhich rsctbent pla@an@ sgmg;—atmmuamg

Lt hed. t lto
vy ARk bt bl R bRYY R sy ser
InCRAehd dedived) Stir-HERRoeR0n a@odtﬁuabﬁasaf YL Em2}Eontrolled,
securedtothe 6-G needl e by silicone glue to create

byt heystrms (AiBtimbHan Bisgo Antnmadnts) whpapla ¢fe£ieimg:rmg plrffs ocﬁfalr of
ﬁxe%sdurét 1001 (B%e()ﬂareld %R {n?esr’lsft)l"] w’i)tila(‘freeqtlgnrcy%? Ip g per

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 ultrasound recording

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 Monitor, 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
Programming and Analysis)). :
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10 s to allow diffusion of the conpound, then is
removed. The incision is closed, and 10 the rat is

w0 edgomB2 t 0 i ts original cage and all owed t o PEESE003/001707
a mnimumof 3.5h prior to testing. Experinental
setup for air-puff stinmulation The rats remains in the
experimental |aboratory follé&hi ng LPS injection and

¢5 com o&gd gdrug) adm nistration. At the tine of
L .ats are renmoved and placed outside the

| abor g1 %Mgo@@l@ (dh%gs)aatre pHIddfBteld DeRVe@H SN arld.9 aﬁJ‘S‘dmlmstered
testing | aboratory nd placed in a clear box (9 X

at @ vohymegficml’ke. Fﬁl@wpg gempound (drugy adrdinagtratinnanima)s are
35(d) x46(h
G S e v U

air-puffs, through an air output nozzle of 0.32 cm is
controlled, 20 by a system (AirStim San Di ego
nts) capable of delivering puffs of air of

fi xedyd %(?Hréﬂg isf) %P?th%)él%ﬁF geée's %ggaiﬁgicgpn%fgtﬁo Mi%&aﬁ'sts to filter

frequency o
(betereert20-24ldiZ)rand to calculateithe poanttesalfinerest a?He?datanm ch

ever CONEesS firsg The first air puff marks the start

egpressse 3¢ HedgeanssSEY extptiaical aﬁvgnsféqauge B@sseated usingr Txtestion
CB&g»QMh%QnJ&ﬁ 4RGN PSLPL) fe&a@% e 3/ b\/?j}\ofollowed by
m soun an

utes using mcrop hones

Duinipeté’s inoritsple depaﬂon té3¢ (poat-kjc) fdratregl effesiveese.adhlifference
cub| cle and controlled by LMS (LMS CADA- X 3.5B, Data

bAMFSP &TAUPE S WBHETSH mmfwnt Witk & ng%_lmunéafvmﬁ 06=0.0he

are recorded, saved
%‘E%ﬁg éﬁ?i‘e 56 te“ém?f&ﬂé"g’ée%g@%re (LMS CADA- X 3. 5B,
Time Data Processing Mnitor and UPA (User

m%ng and Anal ysis)). WD 2004/ 041802
3/001707 33 Conpounds (Drugs) Al conpounds
(dr ugfe irveRtid v AMTuBESSE &%%@nn ﬁxo?e @é’ié’il Z thedBfowing

adm nistered at a volunme of . oW ng
Ewnpl@uwuldadies;gjbeamﬂwdsswhembymmpanndmjfsheapresent giventiecmay

to their ordgina tl| of ¢t

b RepEnpuificd PRbaFARRD0 PReicanY leegurnd St Aknot rbe
c&{sahecsatsllﬁﬁitmgml@la noedtioal anal yses to fllter (between
20- 24kHz) and to cal cul ate the paraneters of interest.

The data are
INTERMEDIATE 1: N,N-Diethyl-4-formylbenzamide

To a suspension of 4-carboxybenzaldehyde (30g, 0.2 mole) in 100 ml of
toluene was added SOCI, (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,Cl, (200 mL). To this solution,
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,O, 2 N HC], H,O then 2 N
NaOH and finally with H;O. The solution was dried over MgSQ,, filtered and
concentrated to dryness yielding 41 g of oil. Distillation at 140-150 °C/1.5 torr gave
36.9 g,90 % of INTERMEDIATE 1.
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expressed as the nmean SEM Statistical significance

i s assessed using T-test for 10 conpari son between
woziovesao LPS-treated rats, and one way ANOVAPEDSE2002@1707

by Dunnett's nmultiple conparison test (post-hoc) for

drug effectiveness. A difference between groups is

consi dered significant with 34nini mum p val ue of

d f
Y RERMERTESE oo B4 LG Ryt U fher be
[@dﬁ%ﬂfy‘l:ﬂﬂﬁno}d&rﬂ&iﬁ{ﬂﬂhﬁl}be%lf ﬁ%ei"&iﬂeol’l’c&%oxﬁ&@@pl es

whi ch describ npounds of "t he

ere
or esehsoluronat mmwnwsrleé#@a 33 B bepzcrintolef@6

cC)nm:PAEJ d]% ﬁocryﬁl d(ﬁ gﬁl C%?ll "2 E%I\EBFWS

heateliloMerDi thﬂlﬂcx‘lﬁédhf-smﬂbﬁiﬁaﬂﬁhﬂe The réacEHENeNSdentedted,
4- car boxybenzal deh de(; 0.2 nole) in 100 m of
digsplysd én faml a&@@dﬂ%bei ed iman ige thpTe this wes egulgted 3-

t d
YFfiphRAGIAR lodias (o B %‘P 1o mBS0 GHBhHvER s RERRE The
r&detioh wak wathed toyroeindemperatues stdtﬁel, fowd0 ﬁiimmmhd\ headdved
in CH2C1 0 To this soluti .cooled in an
‘%"E‘é‘l%’éi“hg Q/\}“f 'gh%‘le?“ftﬁnﬁﬁ‘x%é‘}’ ag H%Hg%ﬂ with mﬁﬁl rFé‘”(eé dor 15
iihdtes Blehlekirftded R EmeS§ a%lchétaé m%omed%gargggpe& Bire

m xture heated at reflux for a further hour
deied biergylgtBe filteradiand coneentatstle dhsucubting ailewys puriffedtiy@lash

N HCl ., .H20O t h th
BT LG ' ol gt S RER ahiek 28 & 33% of
INOBRVIEDIAGE 2.0 dryness yielding 41 g of oil.
Distillation at 140-150 C/ 1.5 tort gave 36.9 g, 90 %

of | NTERMEDI ATE 1. WO 2004/ 041802 PCT/ SE2003/ 001707

IR PR EBYE P S - feilcknyfihito) rbbaty By {4

[(}mqﬁﬁm@y&uﬂﬁmyl)aﬂﬁhq;shbr@;lpné%hynllupﬂpmznfechmﬁli%ﬂnﬂli 11
(6.84 %&ISSSnTmI) benzotriazole (3.96 g, 3.3 mmuol)
eeheridine (6.19 g, 33.3 nmml) in 200 nm. of

L0l Le03 sfoq oNARTRIMKPIATES s 301190 17 FALE dioxane,

conditions. The reaction was c trat
while #8bblingd¥,, Way adddl nastblylcarhaexite (0.94rg, 8.2 nlnab]) xahephioki s

(03’%7%, ﬁ%? %%5%35302&%@ %gﬁpﬁ;./ lngzle %and%&%gd%a 369/1 gi 8 5ir,|;|5n01)
The reaction was heated for 7 hrs at reflux, cooled and filtered through diatomaceous
earth. The resulting oil was purified by flash chromatography 40/60 to 80/20 ethyl
acetate/heptane. 3.3 g, 62 % of INTERMEDIATE 3 was obtained.

INTERMEDIATE 4: [3-[[4-[(diethylamino)carbonyl]phenyl]-1-
piperazinylmethyl]phenyl]- carbamic acid, methyl ester

To a solution of INTERMEDIATE 3 (0.788 g, 1.5 mmol) in 15 mL of
CH,Cl, at 0 °C was added TFA (1.15 ml, 15 mmol). This was stirred until completion
by HPLC. The solution was concentrated, dissolved in 20 mL of ethyl acetate and
washed with 10 mL 2 N K,COs. The organic layer was separated and the aqueous
layer washed with 5 X 20 ml of ethyl acetate. The combined organic layers were

dried over MgSO,, filtered and concentrated yielding 570 mg, 89 % of
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reaction was warned to roomtenperature stirred for 30

m nutes then heated overnight at 50 C. The reaction
woootonsonas quenched with NHACL, stirred for BST/SRIN03/001707

m nutes then extracted 4 tines with ethyl acetate. The

conmbi ned organic |ayers were__dried over MySO4,

filtered and concentrated. TAe resulti ng oil was

RARAEHINTE 2T o PE RIBLOPLTR W sfbhidRy Bl hira gt G

CHifaERNEDD A0Es BtOHBO0bANHEMDY8Idmeg3200 mg of enantiomer

di et hyl bony! ] ph
INVRRMBTIEHE 69 374 hF3 e Romyiomme Ny ERVEBIATIAN necar

boxylic acid, 1,1- dinmethylethyl ester To a solution
of | NTERVEDI ATE 2 (5.39 g, 10.17 mmol ) in dry di oxane,
AntailytealoCnibd! HRI. O\Condidsnsadded net hyl carbamate (0.99 g,
0 (0.47g, 0.81 mml), Cs2CC3
dluraégmiz/‘ﬁﬂ#@%ﬁ (dba)3 (0.465 g. 0.51
FidWkate imI/ABmiteacti on was heated for 7 hrs at refl ux,
cooled and filtered through di at omaceous earth. The
INGERMERJAJIE 4aeetentionitiniee. byinfiteash chr omat ogr aphy

R EREBIATE S Fition B LA R\ T ATE 40 O

[3-[[4-[(diethylam no)car bonyl ] phenyl ] - 1-
I\E; erazi nyl neth I] henyl |- carbam c acid, nmethyl ester

Emmmqs rthyiberzagide 88 g, 1.5 mol) in

- mro llxg;@v\gggsﬁ re é'g m@lﬁﬂeg% gﬁAl on thcﬁ—fg’}fééasfﬁldeda

nﬁﬂiuﬂ:t 6Tt N0 1bnashERNHA 00 el 200 \9@dAftér tBé)adlﬂm@f tied hyl
acetate gnd 30 washed with 10 nL 2 N K2CO3. The
r"él“’é’é‘ﬁ F?,aCFl%%/ %’n‘x%sw%se‘ﬁ%ﬂ%@é’rﬂ’ 19 Fep FF@PSEﬁPé‘SlB% 1 hr a%was then

Wﬁ@?eﬂ%tﬁ"%aﬁﬂaéd %m?xg)nm Qfllo Qﬂ"h%ﬁx% %x?'aliEP was 8@@% Q@déj SO.),

organi c layers were faried over tere
fittened end cartcentrateds | Riesndpe5v3 ragryst8iiz€d fhdm\Wot R4 pBa280g of

P [ 707 35 | NTERVEDI ATE 4. The | NTERMEDI ATE
Iﬁ%@%ﬁt ed by chiral HPLC on Chiral pak AD 20 %

Et OH/ 80% Hept ane yi el di ng 200 ng of enanti omner

| NTERVEDI ATE 4a and 185 ng of enantionmer | NTERMEDI ATE

INFERYIPREAVEis of-[yisirony (3 sitrepmonydiméthyk-N, Naliethylpakanaide
15 O/ilﬁ' %iﬁ Etsa R’GN dzletgwj-loﬁbélnzwmlxén (Iglbt g, 16 mmol), was

dissolved in THF (150 mL) and cooled to -78 °C under nitrogen atmosphere. n-BuLi

(15 mL, 1.07 M solution in hexane, 16 mmol) was added dropwise during 10 min at -

65 to -78 °C. The solution was then canulated into 3-nitrobenzaldehyde (2.4 g, 16

- mmol) in toluene/THF (approx. 1:1, 100 mL) at -78 °C. NH4Cl (aq.) was added after

30 min. After concentration in vacuo, extraction with EtOAc / water, drying (MgSO,)
and evaporation of the organic phase, the residue was purified by chromatography on
silica (0 — 75% EtOAc/heptane) to give INTERMEDIATE 6 (2.6 g, 50%). '"H NMR
(CDCl3) 8 1.0-1.3 (m, 6H), 3.2, 3.5 (2m, 4H), 5.90 (s, 1H), 7.30-7.40 (m, 4H), 7.50
(m, 1H), 7.70 (d, ] = 8 Hz, 1H), 8.12 (m, 1H), 8.28 (m, 1H).

INTERMEDIATE 7: Racemic N,/N-diethyl-4-[(3-nitrophenyl)(1-

piperazinyl)methyl]benzamide
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| NTERVEDI ATE 4a retention tine 25.7m nutes
| NTERVEDI ATE 4b retention tine 17.5m nutes 10

wo biERMEDE ATE 5: 4-10do- N, N-di et hyl benzam de TBCHBHSE2003/001707

m xture of 4-iodo-benzoyl chloride (75 g) in 500 nL
CH2C12 was added a m xture of Et3N (50 nmL) and Et2NH
(100 mL) at O C. After the adfiition, the resulting
react4on_m xt ur 0 e rature in
o SRt hEVPRRNRERRERE S ¢ olgcl SE Dot um
&tﬂl@fmanzgmmuwa@ameartﬁahym&m_ fHel (288 233G hmol). After
filtered and concentrated. Residue was recrystalliZed

qedeiheropmtemperatuee G veactorwes washei mrvEBusIEd Bqueous sodium

ORS00 mt) and th orgaic layer wes serarated e aptucoms layeruas
v243hedNWERWBl Adinethand\;3N% DY hndlthic QIMBRIRA df3aER dxBrabls Svere

16 m’rt):lﬁ)['?]1 V}ﬁs di ssolved in THE (150 nL) and cooled to
dripd (Naytheriilisred BgdennestrateBner e. n-Buli (15 i, 1.07.
M solut.i P i fY

dur i e fo g SEARA Rt Srdl rotfR yASURGNIOES RACE Bpile (350

ml)randgtipatazing d 03gni 22 mbehreiscekiydeAf?r Keagng i remﬁbia)for one
-78 C.. NH4

h%)ﬁbgt?éSﬁthé%g@éggéog%& éét’hﬁ%ggat% )gxgglgig . \dessthyd geetate
ahd tﬂg&} shic BYbr Wad dePhral¥dt MhELGNGUS 12481 Rhs e)ﬁfa}éﬂeﬂ gvitr1]1eethy1

and evaporation of the organic phase, t

(M
apedafe dha 1WA snlpuand theehmiyineshorganic expracpwyere dried (Wa.86,), @ltered

g e PR R MERREE " °5'0 %% (o
4H), 5.90 (s, 1H), 7.30-7.40 (m 4H), 7.50 (m 1 H),
7. 70 H) 1H, 828 (m 1H).

d, J =8 Hz, 1 , 8.12 (m ,
DS EREERIABE et o7 V. Veiskhrici-(G-nitropheny (1
' - - it rophenyl ) (1-

P |e&€g@?ﬁ%ﬁ%’%§ﬁ#8gnzam de WD 2004/ 041802

PCT/ BE&(MB/IN(I‘EM\IE)]HQTED‘Q & 1ﬁ|§dlvﬁd t@l’gliq\@‘ enhﬂ(iﬂz'dgg)é\@ﬁl)lﬁﬁﬁeﬁ

5 in i chl or onet hane m.) was

II&'&@@%EP@%W%L@% (2.58 nL, 33.6 mmwl). After one

hour . . i e '

ot UPSTERMUDLATRST Bkt ol 18 if EAShURTSORT) PRS-
tagagaadid (1 by, 1wgsiveleptvas eddedT fEheguodetiretipitated watsover a 12
h%izgfelﬂ%\g‘l'%e? boij F@sg&ﬁﬁg@ gug&;goﬁ( a%c? \gvasnke)disgcﬂgec} irr]lereﬂuxing

ethanol until all of the solid dissolved (approximately 1200 mL ethanol). Upon

cooling the solid was collected by filtration and the recrystallation repeated a second
time. The solid was collected by filtration and was treated with aqueous sodium
hydroxide (2M) and was extracted with ethyl acetate. The organic extract was then
dried (Na,SO,), filtered and concentrated to give 1.986g of enantiomerically pure
INTERMEDIATE 8. 'H NMR (CDCl3) § 1.11 (brs, 3H), 1.25 (br s, 3H), 2.37 (br s,
4H), 2.91 (t, ] = 5 Hz, 4H), 3.23 (br s, 2H), 3.52 (br s, 2H), 4.38 (s, 1H), 7.31-7.33 (m,
2H), 7.41-7.43 (m, 2H), 7.47 (t, ] = 8 Hz, 1H), 7.75-7.79 (m, 1H), 8.06-8.09 (m, 1H),
8.30-8.32 (m, 1H).

Chiral purity was determined by HPLC using the following conditions:

Chiralpack AD column (Daicel Chemical Industries)

Flow rate 1 ml/minute
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dried (Na2SO4), filtered and concentrated. The
resulting product in the organic extracts was

waolce@gokrgerl in acetonitrile (350 nl) and pi perBzi/AE2003/001707

(10.5g, 122 mmol) was added. After heating the
reaction for one hour at 65 C the reaction was washed
wi th saturated anoni um chl or3de/ et hyl acetate 10 and

the organig | ayer was se ated. The aqueous | ayer was
extract ed lg\‘i"ttllf_y’gg’ﬂﬂmutﬁ%&aét (3 x 100 ni) and the
conbi ned QEQRACC1 9% bihaRdIBSIER&aEd ed (Na2SO4) ,
filtered and concentrated to give racemc

| NTERVED! ARegenfion tieerivEdieaie=20 minutes
(-)N, N-diethyl-4-[(3-nitrophenyl)(1- 15
pi perazi nyl ) met hyl ] benzam de Raceni c | NTERVEDI ATE 7 is

INTERMEDIAT R D vigayeeabdifstesy tha hbyveqsib&du}e!‘ﬁ[ﬁﬁélﬁghéﬁolﬁoyl-
as fallows: | NTERMEDI ATE 7 was di ssol ved in ethano
I¢-tedtarigragid ymplagg ofdipmtolusyl-Dfartase eidi ¢ acid (11.79g, 1
equi val ent) was added. The product precipitated out

over a 12 20 hour period. The solid was collected by

INTIERMEDIA TE 10 W5 Vidéeth g Battriophemyl) [4(phenydinbeiynl-1-
until, all;l f the solid dissolved (approximately 1200
miperaginximeshyllecpeizamide) i ng the solid was col | ected by

filt Rt QRIS INT FRVEDIAGE @g}mgr 8RS 2hR6Y) & £econd

time. The solid was coll ected filtrati on’and was

dichbrmeeshiangi(8 0 miLq wvess wd dexblokinaaideliygld (@ £8 dtd., 5ZN)mmmot) and sodium
tract j th | tate., Jh i t

SRR R SR A SR o el e

r&ictén waﬁ%%gcmd Wit A§iediPsddhih bicaiohste ah&HeRYEd A hGeBvas

"H NMR 13) S 1.11 (br s, 3H), 1.25 (br s, 3H);
sga_agayed(. eqaqueeps)layep warg extracteyl witls dighlorarpgthar. (3x J0omLyand

o b oy 3, o8 s i Lyl o
regidabwas phrified byl fldsh, chPoriftoraPldy, €Miting SPH meth@nalGn8. 32 (m
1»—?. 30 Chiral purity was determ ned by HPLC usi{%the
dicglorgsnsthapede giiet NI E ALE b8 axa pelowidess fermp Cad 168 91%
yg&g.rrical Industries) Flowrate 1 m/mnute WO
2004/ 041802 PCT/ SE2003/ 001707 37 Run tine 30 m nutes
at 25 C |Isocratic 15% et hanol 85% hexanes Retention

INTERMEDIRIESY: §-(3-2inaphonsh [4-(phenylmethyl)-1-
piperazinyljmethyl]-/V,N-diethyl-benzamide

To a solution of INTERMEDIATE 10 (1.576g, 3.24 mmol) in a mixture of
ethanol, tetrahydrofuran, water and aqueous saturated ammonium chloride (4:2:1:1
ratio v/v) (30 mL) was added granules of iron (1.80 g, 32.4 mmol). After 4 hours at
reflux (90 °C) the reaction was cooled to room temperature, filtered through celite and
concentrated. To the residue was added aqueous sodium bicarbonate and
dichloromethane. The organic layer was separated and the aqueous layer was
extracted with dichloromethane (3 x 50 mL) and the combined organic extracts were
dried (Na,;SO,), filtered and concentrated. The product was purified on silica gel
eluting with 1% to 5% methanol in dichloromethane to afford INTERMEDIATE 11
(1.310g, 88% yield).

Chiral HPLC conditions:
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5 I NTERMEDI ATE 9 may be obtai ned by the above
procedure but using di-p-toluoyl- L-tartaric acid in

w@b@am41362 di - p-t ol uoyl -D-tartaric acid. | NTERMMDI/$H603/001707

10: N, N-diethyl-4-[(3-nitrophenyl)[4-(phenyl nethyl)-1-
pi perazi nyl ] met hyl ] - benzam df 10 To a solution of

| NTERVEDI ATE 8 (1.407g, 3.55 $mol ) in 1,2-

di chl or oe (0.58
mLe 571 PR A RO FEASh ARG IEINAT o
(1.21g, 5FIdwrarel) mi/Afilvee 20 hours at room tenperature
the reactjion was quenched_wth aqueous sodi um

bi car bonafandiae $¢ ipesAl 2 Fayer was separated. The
aqueous | o£%b / Wdhedisg! or onet hane (3 x
50 i) ang%%gatm/?én%@ﬁ;érgﬁorggniec extracts were dried
(Na2SO4) , Retdntion ¢ithecofanadesudentl B JtmaginteThe resi due was
purified by flash chronmat ography, eluting 5% et hanol
in dichloronethane to give | NTERVEDI ATE 10 as a

ERNIEPIA T MY 4 Y@am%"ne ig4-gpyridin-3-NhrehFAR ipdFazin-
ISFERY FPAATE nophé{ﬁ% 4- (B/heﬂhyy)ﬁn'g“w y- 1 Wiplrazi
1pylpeethyl}nYIN-dietlglbénzqnnideli et hyl - benzami de To a

i xt 0P ST igr AT EUEPINGK & (623 i SR TRipedhe Tl m)

wid Hdclt B fyradii® barbox didshede (1 5(4; 2:ed) dnd godiind v/ v) (30
n.) was added granul es of iron (1.80 g} 32.4 nmol ).

tragoetoxyorpbyrrided¢ 8D me; el he tRacEyn WARSHrERS @ Fopm {fiperature
| . .
w88 fifbdeR OCHMIRIRE] Belllrfirardd SABFACH LoANAYBafbBhAth Sias

resi due was added aqueous
addti anthtid aiebonsalwionneas edtirattbdwithehree pertiothef dicljervinethane

| ted and th | gy
ond T s mDmed B 76 RGO YF AL YCROUS SORTH 51 i ltpd and
c§ ERES  LYERNNTIERMESLAST I 2 EThebrh RANTORMMDIATE 12 was

iTtered and concentrated. The product was purified on
dissblvedingahixddre of athang), teirehydicfiran, Foterendsatwpted ammonium

PR P FLL AR b e o
a e SERBOP WA h&Add at3§03|3 irsralonamistefh BRImitFywaal TR resulting

em cal Industries) owrate: 1 m/mnute Run tinme
nBRtund wast @eled fikGre@through celite and concentrated. The residue was purified

by flash chromatography on silica gel, eluting with a gradient from 1% to 10% MeOH
in dichloromethane to give INTERMEDIATE 14 (312 mg, 60% yield) as a

colourless solid.

INTERMEDIATE 15: 4-{(S)-(3-aminophenyl)[4-(1,3-thiazol-2-
ylmethyl)piperazin-1-yljmethyl}-N,N-diethylbenzamide

To a solution of INTERMEDIATE 9 (479 mg) in 1,2-dichloroethane (13 ml)
was added 2-thiazole carboxaldehyde (212 pL; 2 eq) and sodium
triacetoxyborohydride (510 mg; 2 eq). The reaction was stirred at room temperature
under nitrogen for 18 hours. Saturated sodium bicarbonate was added and the aqueous
solution was extracted with three portions of dichloromethane and the combined
organics were dried over anhydrous sodium sulfate, filtered and concentrated to give

INTERMEDIATE 13. The crude INTERMEDIATE 13 was dissolved in a mixture
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I socratic 30% i sopropanol / 70% hexane 5 Retention
time of nolecule = 18.7 m nutes | NTERMEDI ATE 14:

wd 240483 1808- am nophenyl ) PCT/SE2003/001707

[4- (pyridin-3-ylnethyl)piperazin- 1-yl]
met hyl } - N, N-di et hyl benzani de_To a sol ution of
| NTERMEDI ATE 9 (452 ng) in 13%- dlchloroethane (10 m )

b I d h
o R El RO R e B S T sl 7S
4 2AAtV/0)) 1168 hasdpaiticttbs A8 tip9 6fpatildeiaré Bddd aMA R solution was
nitrogen for 18 hours and concentrated. Saturated

heaigd @il HI°Edebhainatesn thcamwedwdehh@svdt}ug oustugowas Gooted,

t t h th f di th
BB e b Eortoalaled b uihe s GyBRed hitTeemg dhase
chASh eu?;é%]m aluing i 096it6 U8 AREbn#kFlGAWae cbAtaRfing @1 el d

| NTER TE 12. The crude | NTERVEDI ATE 12 was

triftaeronaptiel acid. dherpsaduetewass obdainedasi the tréiuomydtncpaqml salt and was
e PN PRSRIATE ML B sl g

vvere added and the solution was heated at 150C for 10
the m crowave. The resultlng m Xt ure was

IHE&WEQWTM%O&%M Ry} 4-633?11@'“69 Mfat ed. The

(i dFitifRaiishy Ibfhy ity hpBEr AV PERHARIRREY . O

Me OHToiarsotiitioh lo6 DI RMIEDEAT K 8\oe 9|(BOIEREED didtant 44 Bilwas
sfda gt y5) %)carﬁm%ﬁﬁé‘ JRH{ LS £2); SOtieagionse (5 mg; 15 eq
wab agmyéa RivRe&razs frfand rha&hauéhhn NR-dibahb ¥binasT 2 RE 42 T8urs

a sol ution of INTE DI ATE 9 (479 np) in
the, spludion Was coraenEated eu@sawrpted\na@luadu@ajb@wtmwa&@m added. The

carbox | .deh
RO BRI ades Frindnfehoibs B0fctiomethane and the, .
céthbint®6rgahics Fere drféﬂ‘@ﬁélaélﬂllyﬂroubl BétiHim Rutfite FferéPindl 8
hours. Saturated sodi um bi carbonate was added and the

congaripted waffopd o whia fopm Withey furdhier pprificationethe fieam wes then
| )
dlgéolx% gegﬁﬁgﬁ@gﬁgﬁ‘ g%ty@%f?og@}% g\?%er aﬁal ?ﬁh‘m&é X\ﬁén%mum

chioride1t malt eatios 0 2di: v e/v).| NG\ AR 2ihg; 10T6) v@d‘rbl déded and the
| NTERVEDI ATE 13 was di ssolved in a m xture
sopafinpy wesitwated pCY) ¥ebor03? bory Blre resultipg mixktestes cooled filtered

thf(‘cﬁ.\t %@MQV %x?c‘éﬂtrég@q %rfnﬂ%gg §8’cf]{r1'%ﬂ>‘1cﬁag%ogxpar S&‘ ercgt'hge
adulepss s@lutmnatas leafracued withdgeelpartidng dsmhelﬂd)mtnedranwaﬁd the
combined organics were dried over anhydrous sodium sulfate, filtered and
concentrated to afford a white foam INTERMEDIATE 16a or 16b, respectively. The
product can be use without any further purification. (92-99 % yield). '"H NMR
(400MHz, CDCls) 1.06-1.16 (m, 3H), 1.17-1.26 (m, 3H), 1.44 (s, 9H), 2.28-2.39 (m,
4H), 3.20-3.31 (br s, 2H), 3.37-3.44 (br s, 2H), 3.48-3.58 (br s, 2H), 3.60-3.70 (br s,
2H), 4.12 (s, 1H), 6.51-6.55 (m, 1H), 6.72 (t,J = 2.13Hz, 1H), 6.79 (d, ] = 8.17 Hz,

1H), 7.06 (t, ] = 7.46Hz, 1H), 7.29 (d, ] = 7.82Hz, 2H), 7.43 (d, ] = 7.82Hz, 2H).

COMPOUND 1: R-Methyl 3-[(4-[(diethylamino)carbonyl]phenyl)(4-benzyl-
piperazin-1-yl)methyl]phenylcarbamate
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heated at 150C for 10 minutes in the m crowave. The
resulting mxture was cooled, filtered through celite

wa@pah4oorseent rat ed. The residue was purified byPCESEI088001707

phase 5 chromatography, eluting 10%to 45%
acetonitrile in water contalnlng 0.1%trifluoroacetic
acid. The product was obtain 88 as the trifluoroacetic
acid salt and was Ia/ophl lized to give | NTERMEDI ATE 15

(372 ny, 39@6y|e/g) c urlegs solid.
| NTERVEDI ATE 164 OIN \{-V@L
no

tert-Butyl 4-((3- a

[ (di et hyl am no) car bonyl ] ﬁet hyI ) pi perazi ne-1| -car
boxyl ate To a solution o ZNTERNEDIATE 8 or 9 (300 np)
d

in dioxane (40 m) was di -tert-butyl

di carbonate (247 ny; Sodi um car bonate (119
ng; 1.5 eq) was diss d|n water (15 m) and then
added in the di oxane sofution. After 12 hours the
solution was concentrated and saturated sodi um

bi carbonate was then added. The 15 aqueous sol ution
Tweessoduti ana T BRVIE DIAKE 49 (200i 0g,<). 47T metiot)dissobied tih 8 el

Efortath v wed Praehyde e Sathn D PHEDand DR BAR):A200
rﬂglotﬁ hed métréue%n {vat Sireda RYbdh 'téiﬁﬂe‘ré’cﬁre JVBRiSRATHYRS ml

en dissolved in a mxture of ethanol
of etsaturayest &\»huroarof Ne3iG; wiascaddled anchthe dqasmms hiyemextracted 4 times

PRI Sreeduiat €oraiie bovking e b o G Ml ina
chberhettedl PABiIficatid bylreberbOpliase Ih‘x%nfaﬁ%%ﬂh'y rj'galdlEd><Ig8rxﬁg YRS

cooled, filtered through celite and concentrated

WIQH NP Lentler Fhetﬁoe@m@ma BN A 18dgredicatnd-30% B in 25 min,
| d gwjt
SRR PHE AT SOOR.0 TER RRHEF mL s SERSECPREN. Bl

(étOOEMHanGDQiDDDtSSSQBI(ﬂﬂBHDLI Ifmem 3‘H)L tzme(eh amgl 3 04 (m 2H) 3.24
concentrat ed

(18r4fi)al§ 39(es 85&{3 %(f? 2H3hé 7%5 &Hﬂd‘hé‘i (Sc 8H) 6e43u(§e1H) 59 (m,

et 2 T BT, 1 2400 % S P (Y B e 2 1

7.3PiXs, 1H).44Anéxls cg]@i—lfor G, HEN2039 2(10, CzHﬁFlgmg x B.320,(R. 5566t H,
s onka e b 4 Spl r 5 B ST Bl s
(f&ﬁﬁd) §157525 §\Tm+)1 HPECl}?”HQ 951P1)mty6 >§9%((§15dnJr ol y %ﬁanm)
>%}%j, (28]0nm; C@ndﬂIOﬁS 'chlza-xz C-mﬁgradmt GL?HWJND 25 mﬁh If/h)tWhyI
S o AASNSRERY A PRERAL CRE B M 90%
(2SI FE208%/ (084mH)] >948% (280nm), Rt: 8.7 mins; Conditions: Chiralpak AD
30 % IPA/70% hexane. Rotation: [0]''p = -14.5° (c = 0.74, EtOH).

COMPOUND 1: R-[3-[[4-[(diethylamino)carbonyl]phenyl][4-(phenylmethyl)-1-
piperazinyl]methyl]phenyl}-carbamic acid methyl ester (via another synthetic
route)

Methyl chloroformate (0.008mL, 0.11 mmol) and zinc dust (8mg, 0.11 mmol) were
stirred together in 1mL of dry toluene at room temperature under nitrogen for 10

minutes. A 1 mL toluene solution of INTERMEDIATE 10 (50mg, 0.110mmol) was



O HNJ110 (N) H NTo a sol ution of | NTERMEDI ATE 4a
(200 ng, 0.47 mmol) dissolved in 5 m dichl oroet hane
woere4mdderl benzal dehyde (95.5 L, 0.94 mmol) anBCT/SE2003/001707
NaBH( QAc)3 (200 5 ng, 0.94 nmmol). The reaction was
stirred at roomtenperature overnight. Then 5 ml of a
saturated sol ution of NaHCO34has added and the aqueous
wi.th CH2Cl2. ' The conbi ned

ted 4.t
%F% e DG ol ing R e it Ko ShiFed f 1opE B agtire
RS e 88kutibh Wab e ldilgRd it (ﬁh’lﬁfn%%&&%h%% %nd filtered. T e

chrormt ography vyi el ded 188 ngy COVPOUND 1 under t
Q,rgznm phaspavas wn%edovrﬂs satglaaduhéaHCQﬁso&ﬂ%anmma afsl dried ov&lO

PSRBT e hotnst ittt oo Chosh chffimaipgraphy
5  elutdily 30% hétdhes i addtohéno Afdrd CQ)M@GWNDZM.ZSH% 2ab, i&érazll) 'H
4H), 3.39 (m 2H), 3.51 (m 2H), 3.72 3
rgmgz(zl?% Mlgz Z_ta);(on) .08 ﬁ"f)l%?)( 1 ((I%,F&H 72 ZP(&JQH)Z B*)o4 @,
m)23 &n(mzmo 3. 397(n7QH)53 5Ilﬁb)1 2H§nal72 (§@I}gd4 1347(() 2Ha| 443 (s

161)42)09 Kﬁn 17H23§ 20F(BB ﬁé‘) "C32 @5] 7‘08 2 HZ %H247 A4(s, FH 7. 55|\ﬂd,sl =
s(zcﬁk Cﬂi{) W{gsﬁ{éwgtlyca&‘édgg %Q@% xlegogé/ﬁ?}%gﬁ %03 H,0: C,

10 -55569%—1( QSOnN)Y 3&drvaiind i ©fs5. 707 b, 5@4 N; 18]. MrS@aked): 536360%

ek, s Fetboos B ot B PR ol P Sblbuiagm. >99%

25u%9) (2 4 %
Tl pane R 30 a0 R e Coes AL 160048 LR

ﬂﬁW— im%m 15 25°Q) A7 9, 1%:T6A) in FBOVBOONES TFA in CH3CN; Chlral Purity:

i ﬁ“fﬁlﬁp%ﬁ%‘ t R RRL R E GARRYD ReER e TR oy

15  Ceadieibny: ChiraRaR AR B0 Sy IHAYR0% hex iritUt RYtaddn: P[/E]t‘hyk 14.5° (c =
chl oroformate (0.008n, 0.11 mmol) and zinc dust (8ng,

0(741@%” were stirred together in 1nL of dry
tol uene at room tenperature under nitrogen for 10
m nutes. A 1 nL toluene solution of | NTERMVEDI ATE 10

COMPOUND 21 Mthymmmnaﬁpmhﬁﬂaﬂ%oﬂ%bﬁ&m&&QMD7

41 then added dropw se and the reaction m xture was

P@FF%‘%& -YimethyHphenylcarhamate  overni ght. The sol ution

20 was then diluted with dichloronmethane and filtered.

The o
ol

>

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4b (185
mg, 0.43 mmol) and benzaldehyde (100 OL, 0.87 mmol) afforded 178 mg of

25 COMPOUND 2. 'H NMR (400 MHz, CD;0D): § 1.09 (m, 3H), 1.22 (m, 3H), 2.31
(m, 2H), 3.04 (m, 2H), 3.24 (m, 4H), 3.40 (m, 2H), 3.51 (m, 2H), 3.72 (s, 3H), 4.34 (s,
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organi ¢ phase was washed wi th saturated NaHCO3
solution, brine and dried over anhydrous Na2SO4. The

w@eadocetsoxvas purified by silica gel flash PCT/SE2003/001707

chromat ogr aphy 5 el uting 50% hexanes in acetone to
afford COWOUND 1 (28ng, 50%yield). '"H NW (400 Mz,
CD3OD): S 1.08 (m 3H), 1.2142m 3H), 2.31 (m 2H,

By a4, 350 onfip “thgf Taoftel 290y 7 -0 1y 5 Ay, 5w,
7((515 (d%ﬁ% 8. 27H202 H§n7 "Zl"bs; 1171) SKna(ldaaleh for&:??ﬂjéhlr?o?xd)so 80, x
Q6 HRO: %éw iz sl USNJ—%SMRD@H&( G, 550506EIH§§'02NX8 06.3MP(@alcd):

Sgsféqlvﬁi?)g‘qﬁ&’ﬁ 4%10551#\} @H%Sﬂﬁ%q(d(m)?s 7%94?% (2150m),

Hou2ddnm§ P59 %5268 bd). HPEC@onhltlona ApbaxPar 18, gradnR930-80%

l&215nn) >99% (254nm) . >99% % Condi tions:
B Baningflow: I@L T Cs@& §0% Fdn Op 0.1% TBéyin CH;CN;

g%%| 4 rnlgp 31/%932’385/%5@# r9r)§ Qgﬂ% Eé in? mig; (hiral

I‘(H&D@m)dltlﬁfst Ehtralpak ADYB0 %8 IFATDVishexase. Cmodmbn qdo3’p =+17.1°
r@l gﬁ[ D 30 % | PA/ 70% hexane. Rotation: [a]' 7D =
Gk

0.74, EtOH). COWOUND 2: S- Met hyl
3-[(4-[(di ethyl am no) carbonyl ] phenyl ) (4-benzyl -
pi per azi n- 1-yl ) net hyl ] phenyl carbamate 20 0 N O J |
Usi ng the sane nmethod as for COVPOUND 1

H CN)
P&HJN 3 WM I{H-Udiethydamineycarbouyd] phenyl} [4afthien-2-

h de afforded 178 ng of

yfﬁ*&%&?ﬁ fis %ﬁ&@{*ﬁ%ﬁ@?&") %3 S 1.09 (m

1.22 (m 3H), 2.31 (m 2H), 304(m 2H), 3.24
(m 4H) 3.40 (m 3.51 (m 2H), 3.72 (s, 3H),
4.34 (s, WO 20041 SE2Q@03/ 001707 42 2H),
4.43 (s, 1H), 7.0 1 (m 2H), 7.32 (d, J =
8.2 Hz, 2 H), 7. °(d, J = 8.2 Hz, 2
H, 7.71 (s, 1H). Anal . Eﬁ“zcd f‘or C31H38N403 x 1.60
C2HF302x 0.6 H20: C, 5 H 5.77 N, 7.98. Found:
C, 58.50; H 5.70; N, 8.(G6. MS (calcd):

=
\_s

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4b
(200 mg, 0.47 mmol) and 2-thiophenecarboxaldehyde (66 0L, 0.70 mmol) afforded
213 mg of COMPOUND 3. 'H NMR (40(5 MHz, CD;0D): 6 1.08 (m, 3H), 1.21 (m,
3H), 2.35 (br s, 2H), 3.04 (br s, 2H), 3.32 (m, 6H), 3.51 (m, 2H), 3.72 (s, 3H), 4.44 (s,
1H), 4.58 (s, 2H), 7.09 (m, 1H), 7.13 (dd, J=3.7,J = 5.1 Hz, 3H), 7.21 (m, 2 H),
7.32 (m, 3 H), 7.55 (d, ] = 8.2 Hz, 2 H), 7.62 (m, 1 H), 7.69 (br s, 1H). Anal. calcd
for CosH36N4O3S x 1.40 C,HF50, x 0.9 H,0: C, 54.84; H, 5.67; N, 8.04. Found: C,
54.76; H, 5.65; N, 8.09. M..S (calcd): 521.26 (MH"), M.S (found): 521.26 (MH™).
HPLC: k’: 6.51; Purity: >99% (215nm), >99% (254nm), >99% (280nm). HPLC
Conditions: Zorbax C-18, gradient 30-80% B in 25 min, flow: 1mL/min, 25°C, A:
0.1% TFA in H;O, B: 0.1% TFA in CH3CN; Chiral Purity: >97% (215nm) >96%
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515.30 (M+H), MS (found): 515.57 (MH#). HPLC Kk':
3.00; Purity: >99% (215nm), 5 >99% (254nm), >99%

w@ 28dnmiso2 HPLC Condi tions: Zorbax C 18, gradi erdT/S02088861707

Bin 25 nmn, flow Inm/mn, 25C, A 0.1% TFA i n H20,

B: 0.1% TFA in CH3CN, Chiral Purity: >99% (215nm

>99%(254nnj >99% (280nm, R#3 11.2 nin; Chiral HPLC
%, | PA/ 70% exan

R oY, @%8%%%'1335275\ in; CoiraL HY LE/Cond Gge: Chigalpak AD, 30
%&eteﬁyggm no)[cazl o_nd;lll]%oh(gﬁy %T A{VI? ﬁ'en 2-

yl met hyl ) pi perazi n-1-yl] met hyl }phenyl carb amate "".' N

RN e -1 kel ons gty ghien-2-

66 O L, 0.70
m%}%y )gﬁi gz'ﬁm’qlzm %%Bhwc%év'g%ﬁg‘?s( "H NMR (400 Mz,

CD30D): S 1.08 (m 3H)° 1.2 (m 3H), 2.35 (br s,
2H), 3.04 (br s, 2H)\N)$\‘ ,oG 51 (m 2H), 3.72
(s, 3H), 444(s 709(m 1H),

7.13 (dd, J = . 21(m 2 H, 20
7.32 (m 3 H), 755(d J Hz, 2H) 7.62 (m 1
H, 7.69 (br s, 1H). Anal. cd for C29H36N403S x

Found: C, 54.76; H, 5. N, 8.09. MS (calcd):
521.26 (M#), MS (found 521.26 (MH). HPLC k':
6.51; Purity: >99% (215nm; >99% (254nm, >99%
(280nm . HPLC Conditions: Zorbax C- 18, gradient

U&ﬁrg&@e%alﬁld ietBd 83 for COMPOUND/ 1Mand usdpGNFERKEDIAPE 354200
in H20, B: 0,1%TFA in CH3CN;, Chiral Purity: >97%
mep 947 mmely snd Anthionlsaecuhapiehrdy (66300 9). Hommo?) affpgded 197

T MPREORYE XG0y B = B0 B Rt T 121 o

3H91t %.BS (iﬁ s, 214}, 3402 (br s;2H);33.62 (|, H)L 4,5 1NRORH), m/(%Q&HlDW4 (s,
) 38 e (1 @i 50 247 6B ), B P 73R (3D, 7655 4,1
=X 0B, D) Bl6aRn a7 B:1 1k, JVEY BY (o, RES WA AaRATBE €,080,M0.0:5 x
1.5 C;HF30; x 0.9 H;0: C, 55.13; H, 5.51; N, 8.04. Found: C, 55.14; H, 5.55; N,
8.11. ML.S. (calcd): 521.26 (MH"), M.S. (found): 521.23 (MH"). HPLC: k’: 6.59;
Purity: >99% (215nm), >99% (254nm), >99% (280nm). HPLC Conditions: Zorbax
C-18, gradient 20-50% B in 25 min, flow: 1mL/min, 25°C, A: 0.1% TFA in H,0, B:
0.1% TFA in CH;CN; Chiral Purity: >99% (215nm) >99% (254nm) >99%
(280nm), Retention time: 11.8 min; Chiral HPLC Conditions: Chiralpak AD, 30 %
IPA/70% hexane. Rotation: [a] Y5 =-12.8° (¢ = 0.96, MeOH).

1.40 C2HF302 x 0.9 H20: 6&;4 84, H, 5.67; N, 8.04.

COMPOUND 5: S-Methyl 3-{{4-[(diethylamino)carbonyl]phenyl}[4-(thien-3-
ylmethyl)piperazin-1-yljmethyl}phenylcarbamate
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(N) HNS Using the same nethod as for COVPOUND 1 and
usi ng | NTERMEDI ATE 4a (200 ng, 0.47 mmol) and

wQ@2d0kioepbhenecar boxal dehyde (66 ~L, 0.70 muvl) pdT/SEDE001707

197 10 nmg of COVPOUND 4. 'H NMR (400 MHz, CD30D): 8
1.08 (m 3H), 1.21 (m 3H), 2.35 (br s, 2H), 3.02 (br
s, 2H, 3.32 (m 6H), 3.51 (#A# 2H), 3.72 (s, 3H), 4.44
(s, 1H), 4.58 (s, 2H), 7.09 (m 1H), 7.13 (m 1H),

7.21 (m 2H), 732( 3H), 755(d) J =8.0 Hz, 2H),
7.62 (d, J = i 9 s,1H). Anal. calcd
for 029H36N4038 X /]! 5 .,, 3 N9 H2O C, 55.13; H,
5.51; N, 8.04. Found: C, 5% W, 5.55; N, 15 8.11.

M S. (cal cd): 521.26 (I\/H-F]L;;MS (found): 521.23

(M#). HPLC. k': 6.59; >99% (215nm, >99%
(254nm, >99% (280nrr) Condl tions: Zorbax C-18,
gradi ent 20-50% B in 2 n, flow 1nL/mn, 25C A

0.1% TFA in H2O, B: 0.1%TFA in CH3CN; Chiral Purity:
>99% (215nm >99% (254nm) >99% (280nm), Retention

time: 11.8 mn; Chiral HPLC Conditions: Chiral pak AD,
Bingthe sam¢ mathpd a6 fuCOMPOUNR 1 ond ufing INVERMEDPABE (4b (200

wig, O D o B RORE PR AAREY B 6 P 910 peuq . ffopded 205

md @MOMP@UND 8z I NMRI(J0eMI, mgmyl 6ardxa(ﬁﬁt3@1)vml (m,
2004/ 041802 PCT/ sezoos/ 001707 44 %
3H)~236§m gHh g SH@n, 5he3 A (HobHhs3- ﬁbémdeMrfﬁ ﬁfﬁn‘bﬁ (s,

2§ﬂ AEQZ {Jshenécar ?‘ngébﬁ%gﬂ’(%‘?}? # (§7J ﬂ.g%lﬁ r@f?'osrsérendz'm’
73056 2Hiy. Avial GANBCIING, & NI0ISVR 1(374051{1}453,}( @:mgo) C, $4.05; H,
53R $Ph o igod s RN 73 Rel T2l saf B
(g a0 (30O pSSRE oo, (e P,
>99% (28Gran). HRIG Gonditione FeEBNA0S, gradiciit TR IRIn Om,

bR SoFit2288, M harP 18 o Bl s B REHRy Fhny
>§¢% nﬂs)mn 1924992 62 J4Mkiy) >9996 218011&':3 Réeftfon . 118Y3 mid Hiral

H% >99% 254n 9% 80n . HPLC Condlglons
bﬁdémd@om Chyraden 31@%5@%/ %rhemnem Rotation: [o] ''p =+11.3°

(c = 1.15, MeOH).

COMPOUND 6: R-Methyl 3-{{4-[(diethylamino)carbonyl]phenyl}[4-(thien-3-
ylmethyl)piperazin-1-yljmethyl}phenylcarbamate

TOAL
ol
ar

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4a (200
mg, 0.47 mmol) and 3-thiophenecarboxaldehyde (66 UL, 0.70 mmol) afforded 199
mg of COMPOUND 6. 'H NMR (400 MHz, CD;0D): § 1.08 (m, 3H), 1.21 (m,
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flow Inm/mn, 25C A 0.1% TFA in H2O, B: 0.1% TFA in
CH3CN;, Chiral Purity: >99% (215nm, >99% (254nm,

wo @4 B8ONM) , Retention tine: 13.3 m n; ChirabPCT/BR1063/001707
Condi tions: Chiral pak AD, 30 % | PA/ 70% hexane.
Rotation: [a] 17D = +11. 3- 15(0:115 MeCOH) .
COVPOUND 6: R-Met hyl 3-{

48, A R Bl 965@ #E{?ﬁ%%% L 2P sl 2y 372

& IH)H.S7 1 993 tHeHs I (etipd7.3s (Iho HF@M?(M'\P: £l
(us?}? N%ER DI%TE > S Im grr%m 8.2

(200
281y H+5é|c(nb Addhr 58 Xan, éHBry%F@l (C@gc%égr CoHidN+ar®| ¥ 1 4fGbFef@ox 1.0

A Gy o9, YT R Sowl B Wi Ao

53iHR6 (M}B*:), NS, (&mna!j—l)szl 35 (MH hrHBLC2k) 6.63; Eleilnt@m>99%)(215nm),
3 37(2%4%) (>§9%162‘§0 )mdélg ’_%]COII tlonsy(ZS?Iba(:@ 1§,_grad1pntgié) -50% B
f&nalm.l C aﬁ'ﬁlni%/ml Zzg))l—%é{lél 50/(1)?,%%4%}_%3@4)((1“?& %’l—&gﬁ%\[’
(BjrabBur@9; >99% 82 16am) N>98%0254imnu rP9%4288dmY, R etddtiob tiff: 9.0

N, 8.1 | cd)..5 5 S. (f d).:
i Chieel IS Conifes” nnslpag A0S A0ioh TEA 1otiinate SHApbion: o
1200 %A oM. 13 4853819.280nn) . HPLC Condi tions: Zor bax

C-18, gradient 20-50%B in 25 mn, flow InL/mn,
25C, A 0.1% TFA in H20, B: Ol%TFAin CH3CN;, Chiral

O NE 7 S MAFI- e dletef i oy e Bt e pacco-

fityimhathyBlsiptkazind ﬂ]m&ﬁmﬁ%ﬁwmamamt ation: [a] 10
17 D =-12.9 (¢ = 1.13, MeOH). COVWOUND 7: S-Met hyl

3-{{4-[(diethyl am no) car bonyl ] phenyl } [ 4- ( 2-
furyl met hyl ) pi perazin- 19 yI ] met hyl }phenyl carbamate 0

~\NO JI N~O ()11
A

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4b (200
mg, 0.47 mmol) and 2-furaldehyde (58 pL, 0.70 mmol) afforded 172 mg of
COMPOUND 7. 'H NMR (400 MHz, CD;0D): & 1.08 (m, 3H), 1.22 (m, 3H), 2.36
(brs, 2H), 3.02 (br s, 2H), 3.31 (m, 6H), 3.51 (m, 2H), 3.72 (s, 3H), 4.42 (s, 2H), 4.44
(s, 1H), 6.52 (dd, J=1.9, 3.1 Hz, 1H), 6.71 (d, J = 3.3 Hz, 1H), 7.09 (m, 1H), 7.20 (m,
2H), 7.32(d, ) =8.4 Hz, 2H), 7.55 (d, J=8.2 Hz, 2H), 7.66 (m, 1H), 7.69 (s, 1H).
Anal. calcd for Cy9H36N4O4 x 1.5 C;HF30, x 0.6 H,0O: C, 55.99; H, 5.68; N, 8.16.
Found: C, 56.02; H, 5.74; N, 8.22. M.S. (calcd): 505.28 (MH"), M.S. (found): 505.26
(MH). .HPLC: k’: 5.92; Purity: >99% (215nm), >99% (254nm), >99% (280nm).
HPLC Conditions: Zorbax C-18, gradient 20-50% B in 25 min, flow: 1mL/min, 25°C,
A:0.1% TFA in H,0, B: 0.1% TFA in CH;CN; Chiral Purity: >95% (215nm), >95%
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15 Using the sanme nethod as for COWOUND 1 and using

| NTERMVEDI ATE 4b (200 ng, 0.47 mmol) and 2-fural dehyde
W@ 2844041802 70 mmol ) afforded 172 ng of COVPOUNBLWSE20b8/001707

NVR (400 MHz, CD30D): 8 1.08 (m 3H), 1.22 (m 3H),

23620(brs 2H) , 302(brs 2H), 3.31 (m 6H),

3.51 (m 2H), 3.72 (s, , 4642 (s, 2H) 4.44 (s,

ooy 3 3y s sl o

IRHY70% h&kaned, Retatiord [ 'Hiz = +2ke (=G%6( MeCH)) . 7- 69 (s,
1H). Anal. calcd for C29H36N404 x 1.5 C2HF302 x 0.6
H20: C, 55.99; H 5.68; N, 8.16. Found: C, 56.02; H,

‘??ound?”"'é%ﬁ%@% ! %ﬁ&}&ﬁﬂ%ﬂﬂ@%m&bw Ipp¢ 'P‘%}K’ 22990

faybrethyl) pip&azin2b4 methytPhenylédkbamate HPLC Condi ti ons:
Zorbax C-18, gradient 20-50%B in 25 mn, flow

lml/mn, 25C, A 0.1%TFA in H20, B: 0.1% TFA in
CH3CN, Chiral Purity: >95% (215nnm), >95% WO

2004/ 041802 PCT/ SE209,31 'i 7 4 (254nm, >96%
(280nm, Rt: 83mn |t|ons
70

Chiral pak AD, 30 % atlon [a] 17D

= +14.4 (c = 1. 06, I\/EO—I) C(]ﬁ? 8: R- Met hyl
3-1{4-[ (di et hyl am no) car bonyl] phenyl} [4-(2- 5

furyl met hyl ) pi perazi n-1-yl ] metthyl } phenyl carbamate 0 N
O HNO /N HN &0 Usig%l"e same nethod as for
COMPOUND 1 and-using | NTE | ATE 4a (200 10 ng, 0.47
mmol ) and 2-fural dehyde (58 AL, 0.70 nmmol ) afforded 50

my of COVPOUND 8. 'H NMR (400 MHz, CD30D): S 1.09 (m

Uik ghe st shithod B for GONIPGUNT ardsing SN TER MRS ATE ha 200
mgD. 41 nﬁnél? aﬁdS,'Z f@l‘ﬁ'ﬁdehfdeﬂ(% ., Olﬁd)mm@_/)%foh‘fga 5(}111%)(@ 732(1)
CQMP@@NM A8 1§1MR #08 1\@{2 G&OQHB 1.09 68, 3(}@,, 132:@11'8312) 232
(b'f%; 21%)',_%.06 (b165, 2@3} 3.24 (m, 4H), 3.40 (m, 2H), 3.51 (m, 2H), 3.72 (s, 3H),
4.42 (s, 2H), 4.44 (s, 1H), 6.53 (dd, J=1.8, 3.1 Hz, 1H), 6.71 (d, ] = 3.3 Hz, 1H), 7.09
(m, 1H), 7.20 (m, 2H), 732 (d,J =8.2 Hz, 2H), 7.55 (d, J = 8.2 Hz, 2H), 7.67 (m,
1H), 7.70 (s, 1H). Anal. caled for CosH3sN4O4 x 1.6 C;HF30; x 0.3 H,0: C, 55.85;
H, 5.56; N, 8.09. Found: C, 55.76; H, 5.50; N, 8.25. M.S. (calcd): 505.28 (MH"), M.S. .
(found): 505.27 (MH"). HPLC: k’: 6.00; Purity: >99% (215nm), >99% (254nm),
>99% (280nm). HPLC Conditions: Zorbax C-18, gradient 20-50% B in 25 min, flow:
1mL/min, 25°C, A: 0.1% TFA in H;0, B: 0.1% TFA in CH3CN; Chiral Purity: >99%
(215nmy), >99% (254nm), >99% (280nm), Retention time: 7.2 min; Chiral HPLC
Conditions: Chiralpak AD, 30 % IPA/70% hexane. Rotation: [a] '’ =-13.8° (c =

0.97, MeOH).

COMPOUND 9: S-Methyl 3-{{4-[(diethylamino)carbonyl]phenyl}[4-(3-
furylmethyl)piperazin-1-ylJmethyl}phenylcarbamate
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15 1H), 7.70 (s, 1H). Anal. calcd for C29H36N404 x 1.6
C2HF302 x 0.3 H20: C, 55.85; H, 5.56; N, 8.09. Found:

wW@E2003541862 H, 5.50; N, 8.25. MS. (calcd): 505P@BSE2003/001707

(MH#), MS. (found): 505.27 (MH). HPLC.. k': 6.00;
Purity: >99% (215nm), >99% (254nnm), >99% (280nn).
HPLC Condi tions: Zorbax C-1847gradi ent 20-50%B in 25
mn, flow Inm/mn, 25C A 0.1%TFAin HO B 0.1%
TFA in CH3CN;, Chi raI P 1 >99% 20 (215nm), >99%
(254nm), >99% (2801 Y -@ i t| : 7.2 min; Chiral
HPLC Conditi ons: Vllal DN S0y 984 PA 70% hexane
Rotation: [a] 17D = -13.8 (cy= 0.97, MeOH). COVPOUND
9: S Methyl g;

3-{{4-[(di et hyl am no) car bon phenyl }[ 4-(3- 25

furyl met hyl ) pi perazin-1-y t hyl } phenyl car bamat e WO
2004/ 041802 PCT/ SE2003/ 081#07 47 0 NO CN) H NO

Usi ng the same nethod as for COVPOUND 1 and using

| NTERVEDI ATE 4b (200 ng, 0.47 mmol) and 3-fural dehyde
58 OL, 0.70 mmol) afforded 167 ng of 5 COVMPOUND 9. 'H

R the sonevrethodms &) COMPROUYD henduging INPERMIEDBATE 4b (200

Zgh%zzg%ﬁ%g%gq%’(ﬂﬁal%%e és%g%ﬁ;(os%o?r) Hpry) éﬂ)n }q? 40

GDMQISNDM 1H NM}&@(XOMHZJCESGD) 3@ 1 obl:(m BH?::?); 28(nd, B}Iqid 2.32
s=2§> 3 %Cbr z@ﬁ) ?r2é$m( éfB 3 gh @, 7_2H)Lz3 gtm ) é772((m3

T N T T T

(lpliY 7.20,(n5; 3H3,27.381(d,5.28.2 H¥, 2H),68.55,9.= § ediz; @H), 7.67 (m,

1B 060 o ik inal el 51 ExbiNon2 OB x 058 € 5304

%399%7 sﬂﬁt&n@od‘idﬁ 423215 5 nz}%ﬁﬁbg?g@w? %ﬂ&ﬁd/s%% AP s.

(forxg): $05. 2)7 (MIBE)TFHPIL(E] mem Pueity:r a99%¢215mn), >997’/%(254nm)

>0 e oeshy B EORT s 20t et a Sel Biif gamipagiow:

1RExame25°BOAaLI 199 TFAdh H72@ B: 048, ®FAGn E}QC%ChMa%ty >97%
COMPOUND 10: R- Met h¥ £ {4-[ (di et hyl am fo) car bonyl ]
(ZQﬁ@mgu 3;97["/4@@nm) >97% (280nm), Rt: 13.8 min; Chiral HPLC Conditions:

Ch¥hORDYb VPG5 ey | ROBESN! (&P WSR3 64, Meom).

COMPOUND 10: R-Methyl 3-{{4-[(diethylamino)carbonyl]phenyl}[4-(3-
furylmethyl)piperazin-1-yljmethyl}phenylcarbamate

TOAL
Sl

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4a (200

mg, 0.47 mmol) and 3-furaldehyde (58 pL, 0.70 mmol) afforded 119 mg of
COMPOUND 10. 'H NMR (400 MHz, CD;0D): 6 1.09 (m, 3H), 1.22 (m, 3H), 2.32
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O CN) HO 20 Using the sanme nethod as for COVPOUND 1
and usi ng | NTERMEDI ATE 4a (200 ng, 0.47 mol) and

w@2dounaisoehyde (58 L, 0.70 mmol) afforded 119 m@r/e£2003/001707

COVPOUND 10. 'H NMVR (400 MHz, CD3OD): 5 1.09 (m 3H),
1.22 (m 3H) 2.32 WD 2004/ 041802 PCT/ SE2003/ 001707
48 (br s, 3.05 (br s, 248, 3.21 (m 4H), 3.47 (m

?"?"S’ 2*%32"53%%%5% ?h)%ff* §8 7 4 By o8P iy a0

(slez 6:58, (ni,. 155) (9 (m] 1H)87.20 tia, 2}2) H)sz (a J688(2nmz DH, 7.55 @,
éz %Moéw X @ é’ﬂ&F%@Q(S(IU)’f 106 Ué? 1’9@1 é@lcmfors 62;
oo LosTisce SO e B 15 Ahps Bl soso
HP5_636 NJ8.31.8482(cakd): .30)5 28x9ﬁq7)(mmf¢md)>%%zo 28T HPLC:
DO0 BP9 fon] b St SR Saamy, HofGxcencitions:

X86ux 8:18) grhtehF20-50%GERON mGhi %0.1%
I§215)§1 , >990§>(254nﬁj, >99%q](ﬂr2°gdo%%11/ﬁl%tzgﬁ??%%o{/ HEA D

20s BiiOhl % Gy il CHUGING Cliiredl Puurityn 2 99%H(R | Srinpak 999, (2 M) $99%

%E’Mf’ KB A e ROY B fg{liﬁ{ﬁlpﬁ Bonditidhs: ThirSipak AD- 30 %
IBAJ0% héxdinet Rytasioha) Erbamd°jpkany, Me[dﬂg 1H

i m dazol - 2-yl et hyl ) pi perazi n-1-yl Jnet hyl’) phenyl car bam
ate 00 NO (N HNN\NJ (11 N 15 Usmg the same

COMIOURD, 110" R NIRRTy @ i bRV P gt
(n@dmgl-zmmethyﬁpip)ermwmmemgxn}phamyleérb@awwm 11. 'H
NVR (400 MHz, CD3CD): 5 1.09 (m 3H), 1.23 (m 3H),
2.82 (br s, 4H), 3.02 (jpr s, 4H), 3. 24 (m 2H), 3.52
(m 2H), 3.73 (s, 3AN J(ER2HR” 5.03 (s, 1H),
7.27 (m 3H), 7.42 (& ] ~AH) . 7.49 (m 2H),
7.67 (d, J 20 = 8.0 Hz, 2 H 4 7.84 (s, 1 H. Anal.
calcd for C28H36N603 x 2.1 EZBFSOZ x 1.5 HO

N

<
Using the same method as for COMPOUND 1 and using INTERMEDIATE 4a (200
mg, 0.47 mmol) and 2-imidazolecarboxaldehyde (68mg , 0.70 mmol) afforded 141
mg of COMPOUND 11. 'H NMR (400 MHz, CD;0D): & 1.09 (m, 3H), 1.23 (m,
3H), 2.82 (brs, 4H), 3.02 (br s, 4H), 3.24 (m, 2H), 3.52 (m, 2H), 3.73 (s, 3H), 3.98
(s, 2H), 5.03 (s, 1H), 7.27 (m, 3H), 7.42 (d, ] = 8.0 Hz, 2 H), 7.49 (m, 2H), 7.67 (d,J
=8.0 Hz, 2 H), 7.84 (s, 1H). Anal. calcd for CpsH3¢NgO;3 x 2.1 C;HF;0, x 1.5 H,O:
C, 50.16; H, 5.37; N, 10.90. Found: C, 50.06; H, 5.27; N, 11.02. M.S. (calcd): 505.29
(MH"), M.S. (found): 505.28 (MH"). HPLC: k’: 2.55; Purity: >98% (215nm), >97%
(254nm), >97% (280nm). HPLC Conditions: Zorba{x C-18, gradient 20-50% B in 25
min, flow: ImL/min, 25°C, A: 0.1% TFA in H,O, B: 0.1% TFA in CH;CN; Chiral
Purity: >99% (215nm), >99% (254nm), >99% (280nm), Retention time: 12.5 min;
Chiral HPLC Conditions: Chiralpak AD, 30 % IPA/70% hexane. Rotation: [o] 'y = -
3.33° (c = 1.08, MeOH).
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C, 50.16; H 5.37; N, 10.90. Found: C, 50.06; H, 5.27;
N, 11.02. MS. (calcd): 505.29 (wMH), MS. (found):
w6 0m4AB180MH) . HPLC. k': 2.55; Purity: >98% ( 2e6181E2003/001707
>97% (254nm), >97% (280nn). HPLC Conditions: Zorbax
C- 18, gradient 20-50%B in 25 mn, flow InL/mn,
25C, A1 0.1% TFA in H2O, B: 891% TFA in CH3CN;, Chiral
25 Purity: >99% (215nm), >99% (254nm), >99% (280nn),
Retention tine: 12.5 min; Chiral HPLC Conditions:
@Mmm(w) 19 s-mtf{%/bg{_%bi _['@%tﬁglég{j\}% ﬁm@lgozyl]pﬂen,{lﬂ}s -(PHm-2-
yhotetisbpipz ago irgiimethyljpbrmdcabanmte
S- Met hyl 3-{{4-[ (di et hyl am no) car bonyl ] phenyl }[ 4- (pyrid
in-2- ylmethyl)pi perazin-1-yl] nethyl}phenyl carbamate
O NO JI N-"-O (Np HNN 5 Using the sane net hod
as for COVPOUND 1 and, dsing RVEDFATE 4b (200 nm,
0.47 mmol ) and 2- pyr @ Id hyde (76 ng, 0.70
mol ) afforded 213 nﬁd of YCOMPOINIY 12 1H NMR (400
MHz, CD30D): 8 1.08 (m 3H)g nﬁzz*(m 3H), 2.74 (br
s, 4H), 3.24 (m 2H), 3.412 3.51 (m 2H), 3.72
(s, 3H), 4.48 (s, 2H), 10, 4. 48 (s, I H, 7.11 (m |1
H, 7.2 (m 2H), 7.33 (g, = 7.7 Hz, 2 H, 7.43 (m
1H), 7.48 (m 1H), 7.57 , J =7.7 Hz, 2 H, 7.73
(s, 1H), 7.89 (s, I H, 8.66 (m | H. Anal. calcd
Usorg t68 6di3 e hidd 3s for COMIUNDL 2ndHing INTERMEDIATE 4b (200

rr% égﬁ(rlglxgpé g)lg }ﬂgggng%emq}aldgk@e%zq g{gng);’%)sr;ngll)fégi&%i'zw mg
of idNPOtRE 12K | Wﬁ%oé’mi X:Dxﬂﬁ"/os(lZéaﬁ(im&H??Q&’qm 3H),
254nn) , >99% (280nm). 15 C Condi tions:

2@41br s,gHadi - %(mSZﬁ)Bd%Hm,rﬂDﬁ Al G, 2H )72 (ﬁsL3’HbL ﬁ 48 25CH),

% [ aI
B8 Crg0 150 0m Dk AR ugbny - BEifnT7 Bt sbia, 1. 7.48
(et 1)) 7i5ardL I €27 H2 27173 (S 1.890s 1HES. 6640 a8 )yABnal30
% I);A/ 73% hexane. Ro{rgt [ o(n mﬁa g% = +16?g C )é
calcd for GaablpgN:O2(. -‘(@Jﬁa@x@ 123 H,0: C, 55.96; H, 5. 82 N 0.01. Found:
hyl n Bﬂpﬁ rid
CrR%%'/g?’rHy’ls’%# E\éll)bgﬁplgfr% % ? ﬁj% hﬁ ca ba%%ée
(MH"). HPLC: k’: 0.88; Purity: >99% (215nm) >99% (254nm), >99% (280nm).
HPLC Conditions: Zorbax C-18, gradient 30-80% B in 25 min, flow: ImL/min, 25°C,
A: 0.1% TFA in H;0, B: 0.1% TFA in CH3CN; Chiral Purity: >99% (215nm), >99%
(254nm), >99% (280nm), Retention time: 12.9 min; Conditions: Chiralpak AD, 30 %

IPA/70% hexane. Rotation: [a] '°p =+16.5° (c = 1.24, MeOH).

COMPOUND 13: R-Methyl3-{{4-[(diethylamino)carbonyl]phenyl}[4-(pyridin-2-
ylmethyl)piperazin-1-yljmethyl}phenylcarbamate

pasViels
S



10

15

20

25

0 "Ycox QN) H NN WO 2004/041802 PCT/ SE2003/ 001707
50 Using the sane nethod as for COVPOUND 1 and usi ng

wo booERMEDE ATE 4a (200 ng, 0.47 mmol) and 2- pyPCTSEE03/001707

car boxal dehyde (76 mg, 0.70 mmol ) afforded 187 ng of
COVPOUND 13. 'H NMR (400 I\/Hz CD3(D) S1.08 (m 3H),
1.21 (m 3H), 2.75 (br s, 49, 3.24 (m 2H), 3.41 (m

(e g sahg fin s frpf@vi’%m?ﬁﬁl a5y T LAT fa 200

i, 0.27 hmol YarftR2-p 1d1ﬂwarb8xa4&h ﬂmgm;ig (i Z?)n%ﬁolﬁ ﬁifforlle6=187 mg

8.0 Hz, 2
%COMPAPUN%HC@ RAx b @@@DS b 168Ha8H),d 2 61, 3H,

£S5 s, 25 e 2y G0, 17503 5 s (.

4(48)(1;[1 h), 751]16(1/128}(5)14\3?-&0 (mHBECT. 35 @ B-62 HEer),y 4338 ¥41), 7.48
Y n n
ST 51 Tt BB D7 T3 (an T 59 Hl s, 35D el

Jai&“f“é’%ﬁ*“ AN, I S OB B0, s ¥ P T found

G;PI%0( BRO162) N, REB MtS. mmd)rﬁam mL(MH*m, M S @found): SHRRE (MH).

G bR D2 e o6 (gt 2l el (. mpLC

GMRQQMZ&&X C-18, gradient 20-50% B in 25 min, flow: lmL/mm 25°C, A:
S- Met hyl 3-{{4- [(d| et hyl am no) car bonyl ] phenyl%[ pyrid
0i Iyo 4F AyinriOhyB: 0. 156 EEAazuGHsQ%»IthwéPWyHy) PHVhy ariit’e

P g Rerchitn SRolac B il RS s

ChirdlpakADD,)3 0 dPA/709%6 hekiane. Raasthudx fo)dhydes. 4°7@ ~1001,MEOH).
mol ) afforded 217 ng 20 of COVPOUND 14 H NVMR (Free

Am ne, 400 MHz, CDC13): S 1.09 (br s, 1.21 br s,

comoudh (41, s ?’%'H@eﬁtf‘%a‘ﬁﬁf’”aﬁz?ﬂ’y'&ﬁ'ég% (PWH-

yﬁnétﬂyl)nplpﬁ'i)zm-T-yIFZmemyl}@H)Bnyli‘arlﬁn(aie J =8.2 Hz, 2 H),
7.42 (m 1H), 742( 8.2 Hz, 2H),852(s 2H)
Anal . calcd for C30 1.9 C2HF302 x 1.8 H2O

C, 53.09: H 5.60° ) ndo” C, 53.04; H, 5. 60:;

N,

ENJ

N

Using the same method as for COMPOUND 1 and using INTERMEDIATE 4b (200

mg, 0.47 mmol) and 4-pyridine carboxaldehyde (76 mg , 0.70 mmol) afforded 217 mg
of COMPOUND 14. 'H NMR (Free Amine, 400 MHz, CDCL3): & 1.09 (brs, 3H),
1.21 br s, 3H), 2.43 (m, 8H), 3.24 (br s, 2H), 3.50 (s, 2H), 3.51 (br s, 2H), 3.76 (s,
3H), 4.22 (s, 1H), 6.63 (s, 1H), 7.10 (m, 1H), 7.22 (m, 4H), 7.28 (d, ] = 8.2 Hz, 2 H),
7.42 (m, 1H), 7.42 (d, ] = 8.2 Hz, 2 H), 8.52 (s, 2H). Anal. calcd for C3oH3;NsO; x
1.9 C;HF30, x 1.8 H,0: C, 53.09; H, 5.60; N, 9.16. Found: C, 53.04; H, 5.60; N,

9.18. ML.S. (calcd): 516.30 (MH"), M.S. (found): 516.28 (MH"). HPLC: k’: 2.69;
Purity: >99% (215nm), >99% (254nm), >99% (280nm). HPLC Condiﬁons: Zorbax
C-18, gradient 20-50% B in 25 min, flow: 1mL/min, 25°C, A: 0.1% TFA in H,O, B:
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25 9.18. MS. (calcd): 516.30 (M#), MS. (found):
516.28 (M#). HPLC k': 2.69; Purity: >99% (215nm,

WO @4 BB2NM) , >99% (280nm) . HPLC Conditions: POT/RE2003/001707

C- 18, gradient 20-50%B in 25 mn, flow I|n/mn, 25C,
A 0.1% TFA in H2O, B: WD 2004/ 041802
PCT/ SE2003/ 001707 51 0.1 % PEA in CI—BCN Chiral

et ar EPRGRE Cobputy, bt R B 85 el oo asomm)

mbﬁtainaahe :AD.9 l%ﬁh %hhrBN{f‘Q&ﬁth@i%ﬁﬁ@ cmé%q( A0; 3d 2 1PAF1%

= +10.3 (c = 1,25, M COVPQOU

xRS M@m{l( N @d‘Féﬂmehéﬁdﬂp%ﬁyl ] phenyl ) [ 4- (pyrid

in-4- ylmethyl) piperazin-1-yl} nethyl}phenyl carbamate

0O NO (N HNN/ Using the sanme nethod as for

comwuun 1B:nﬂ-mtm3J{ngglﬂﬁloﬁ@arbaﬂﬂ]pmm_/}g (5;7yndm-4-
e

and 4-pyridi ne carboxal dehyd
Délmﬁ}yabel&exwﬁgl-yli@l% yliehsmplorrbamat elH NI\/R (Free
Am ne, 400 MHz, CDCl13): S 4.09 (br s, 3H), 1.21 br s,

3H), 2.45 (m 8H), 3.2 2H) 3.50,(s, 2H), 3.51
(br s, 2H), 3.76 (s, 3H), H( H 6.64 (s, |
H, 7.10 (m | H), 722/{m I8N ¢J 8.2 Hz,

2 H, 7.42(m 1H), 7.42 (d, &= 8.8 Hz, 2 H), 8.52
(d, J =5.7 Hz, 2 H. Anal. calcd for C30H37N503 x
2.6 C2HF302 x 1.0 H20: C, 50.93N"H, 5.05; N, 8.44
Found: C, 50.89; 15 H, 5.07; 8.50. MS. (calcd):
516.30 (MH+), MS. (found):N516.28 (MH). HPLC K':
2.69; Purity: >99% (215nm), >99% (254nm), >99%

U( R kaméRleGo8a8 Sl COVPOURY Pard &lr%%INﬁERMEBiATE 4a (200
0%Bin 25 nmn, flow. [nlL/mn, . 1% TFA

@47 nmgl) pogl #rpyridinecagoxaldeiyide 476 mgr, 070 mnp%fforded 247 mg
§215n , >99%(1254nrr) >09% (280nm), Retentjon tine:
€QOMBOUNDRJAdI Hlm (Ferei Amimﬂomwzscmu)m 70948, 3H),

hexane. Rotati on: 3] 16D = - 1" (c = 1.10, MeOH).
1@@@»@1}1@ 1%45 (m, 8H) 24 (brs, 2H), 350 (s, 2H), 3.51 (brs, 2H), 3.76 (s,

| a7 oﬁ\gl gﬁg{és IEIS i’ pe@ig %Cﬁﬁgfﬁtyr@ﬁ ez%)ghe;n?/fst,zzli[#%grﬁ)’
7 atZE(m\/\ﬂ-IX,M @1 3022 ReTZ BER$03(d09< 5077Hz,3PH). Anal. caled for
C30H37Ns0; x 2.6 C;HF30, x 1.0 H,0: C, 50.93; H, 5.05; N, 8.44 Found: C, 50.89;
H, 5.07; N, 8.50. M..S. (calcd): 516.30 (MH"), M.S. (found): 516.28 (W). HPLC:
k’: 2.69; Purity: >99% (215nm), >99% (254nm), >99% (280nm). HPLC Conditions:
Zorbax C-18, gradient 20-50% B in 25 min, flow: 1mL/min, 25°C, A: 0.1% TFA in
H,O, B: 0.1% TFA in CH;CN; Chiral Purity: >99% (215nm), >99% (254nm), >99%
(280nm), Retention time: 16.3 min; Conditions: Chiralpak AD, 30 % IPA/70%
hexane. Rotation: [o] ', = - 8.1° (c = 1.10, MeOH).

COMPOUND 16: R-Methyl3-{{4-[(diethylamino)carbonyl]phenyl}[4-(1,3-
thiaiol-Z-ylmethyl)—piperazin-l-yl]methyl}phenylcarbamate



O (N HNSJ ( ill N Using the sanme nethod as for
COVPOUND 1 and using | NTERMEDI ATE 4a (140 ng, 0.33
wornaip4mor 2-t hi azol e car boxal dehyde (45 ng, OpGESmw03/H01707
afforded 85 ng of COVPOUND 16. 'H NWVR (Free Am ne,
400 MHz, CDC13): 8 1.09 (br s, 3H), 5 1.21 br s, 3H),
2.44 (br s, 4H), 2.61 (br s,54H), 3.23 (br s, 2H),
3.51 (br s, 2H), 3. 76 o (s, 3H) 3.88 (s, 2H), 4.23 (s,
1H), 6.61 (s, 1H), m , 7.23 (m 3H), 7.28
(d, J = 8.2 Hz, JQ@ 1H)0 7.43 (d, J = 8.2
Hz, 2H) 7.70 (d, J = 3 N S. (calcd):
522.3 (M#), MS. (found): %22.2 §{MH) HPLC. k': 4.09;
Purity: >99% (215nnm), >99P0 (]254nnm), >99% (280nn).
HPLC Conditions: Zorbax C-I87 gradient 10 20-50%B in
25 mn, flow InL/mn, 25 A 0.1% TFA in H2O, B:
0.1% TFA in CH3CN; Chi @’ Purity: >99% (215nm, >99%
(254nm), >99% (280nm, Retention time: 9.5 mi n;

Usirg tBt sdiid-fc(ioa dl ForAPOMEDUND Pakd di¥hg ﬁ@rﬁk&vﬂfﬁi’&% 4a (140
hexane. Rotation: [a] 16D = -12.08 (c = 1. MeCH) .
mg 033 wmmphBnd 2-thiazole carboxaldehyde (45 mg , 0.39 mmol) afforded 85 mg

of epmfoih s IR FRERY JRNFT, CODRERTUE s 3.
5 lrthmyJ 3Ié)st2344 (br@ 4HI) 2.6( h@br sN4ElO 3. 287 ERVEIM A S B(Bt\@szH) 3.76
i.um hydri de/ met hyl iodide and th

B %épﬂa} éa%;se(a e S T lée(gbﬁb%r"&lz%(ﬂl LD @

_L%%‘{%Hy /00 70 gq%&jglﬁgngt rva ?298é0r ) é H)f
(qlody 522" )CIMPENDA)Y: 522 ww&ﬁmm a’: 4,00; Pupmy i $99861

(Rt i oritn CRORDY APLC Lonpiiond Zoroo {fppraicn

10 26 %@% BAR25 fﬁgg@(a»v 1lem§}9 26"'0 (A Wwﬁbﬁ,@%}%@ 133'(1)1% Fraln
C 3@5, Chiral Purity: >99% (215nm) >99% (254nm), >99% (280nm) Retentlon

time: 9.5 min; Chiral HPLC Conditions: Chiralpak AD, 30 % IPA/70% hexane.
Rotation: [a] '°p =-12.08° (c=1.01, MeOH).

15 COMPOUND 17: [3-[[4-[(diethylamino)carbonyl]phenyl][4-(phenylmethyl)-1-
piperazinyl]methyl]phenyljmethyl-carbamic acid, methyl ester

O )L/
@

o

20 INTERMEDIATE 3 was methylated with sodium hydride/methyl iodide and the Boc

group cleaved with TFA. The secondary amine was reacted with benzaldehyde and
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52H), 3.51 (m 2H), 3.83 (s, 3H), 4.34 (s, 2H), 4.50
(s, 1H, 7.15 (m 1H), 7.32 (m 4H), 7.43 (s, 1H),
wQo 2609/0§92 5H), 7.55 (d, J = 8.2 Hz, 2 H). M S.PCT/SE2003/001707
(calc'd): 529.3 (MH#), MS. (found): 529.2 (MH).
HPLC. k': 2.42; Purity: >99% (215nm, >99% (254nm,
>99% (280nm) . Conditi ons: Zobbax C- 18, gradi ent 20-50%

B 25 | mL/ TFA H2O,
sl GiapRR oA BV aRCeRtE GOMROUNPLE ( Thbmatetial was
ﬁ@ﬁ"éa(l?ﬁ%ﬁfm H%%%J QESQHH)[gpaIB@IE%P Ettﬁfms% ﬁlptiah{’to yield

Condi ti'ons: Chiral 70% hexane
enemmermsuﬁpur(e(ceMPQUNMMH NMRN#PEMBIZ £D;0D): O 1.09 (m,

3Dr 1 Sk AR o RIS R PR AR e,gm);%'é?’ém 3.40 (m,
m laasm(ﬁq ag1)d3 .88 ) ezssﬁg iﬁ)04 50'(5 1}9 7! d((rl\l)lm 7M2 (m,
chl oroformateé Zi nc

4&1)5? 4@ $5H), DASG, A )-S5k d = &,&HZ& écH)t ng t@éluc d)n529.3(MH"),

NS it P LR LG RS ol P b eoR o)

>D9%{ ZZ80am). 0C514dimilhs) zwabax tman @d@ie@t 20-60% Beinapsl xﬁme flow:
reacti on. m Xxtur was st | roomtenperature fo

1gHdmith garC, frhfél%oT%"szQ/aMhéﬁde% i CBC Chiral Purity: >99%
or 9 dsbodt . TS

G ek Bl 20" KeEmy B Ry, 7.0 BE: YBRggons:

Cinire lpal Al 3036 $P A IRAZE@Kand her] o oeltict69ds =06, MeQH)y

silica gel flash chromatography eluting 30% 25 hexanes

in acetone rising to 27% hexanes, 3% nethanol in

cg:@lﬂmtr)qgaia‘ g)lvsim-f@i\é?ﬁ%imﬂ&carud NX&&@Q : mCDC13)

pyriginylmethyl)-RpiperazinyllgethgllphenylHcarlpmie acid, n&lﬂ;yl edtep 1
(s, 1H), 6.68 WD 2004/041802 PCT/ SE2003/ 001707 54 (br
s, 111), 7.08 (dt, J = 7.21 Hz 1.61 Hz, | H),
7.18-7.25 (m 3H), 7.27 (d, J = 7.86H, 2H), 7.41 (d,
J = 8.02Hz, 2H) T8 g, J 69z 1.92Hz, 1H),
8.49 (dd, J 497@ @ J8.52 (d, J =

EN]

1. 76Hz, 1H). Found:” C, 56. 8. 76 N, 10.71.
N
l/

Methyl chloroformate (0.042mL, 0.54 mmol) and zinc dust (35mg, 0.54 mmol) were

stirred together in 3 mL of dry toluene at room temperature under nitrogen for 10
minutes. A 8 mL toluene solution of INTERMEDIATE 14 (247mg, 0.54mmol) was
then added dropwise and the reaction mixture was stirred at room temperature for one
hour. The solution was then diluted with dichloromethane and filtered. The organic
phase was washed with saturated NaHCOj solution, brine and dried over anhydrous
Na;SO,. The product was purified by silica gel flash chromatography eluting 30%
hexanes in acetone rising to 27% hexanes, 3% methanol in acetone to afford
COMPOUND 18. 'H NMR (400MHz, CDCl3) 81.09 (br s, 3H), 1.21 (br s, 3H),
2.31-2.54 (m, 8H), 3.23 (br s, 2H), 3.47-3.56 (m, 4H), 3.76 (s, 3H), 4.21 (s, 1H), 6.68



C30H37N503 x 1.0 HRO x 2.9 HO x 0.2C4H1o0 has C,
56.55; H, 6.76; N, 10.70 % 5 MS. (calc'd): 516.3
wa@ bedep418dt S. (found): 516.2 (MH). HPLC k': 4PRWSE2003/001707

Purity: >99% (215nn), >99% (254nn), >99% (280nn).
Condi tions: Zorbax C- 18, gradient 10-50%B in 25 mn,
flow 1 nl/mn, 25C, A0 0.1 88TFA in H2O, B:0.1 % TFA

Chj Purity: >99% (215nm) >98% (254nm)
5o DoB0R . | acaHE G iz THo: 7 480 onHEH PR, HPYS6Hz

BBy (o= i sk edfy, 50 Aoy VLo AR o
1160H, 3H), (@% (44 E(1oi 63ty Y HanFondde € ?@H?J Hlﬁlfﬁ@m J104FI( 2-
it J00 Ha B PELREop BR Gsb A € s, B0

5 M.S. feak’d: 5163 BﬁH‘Ty |M(shtfeﬁ&i)05 rm emiD). @ﬁﬂm} k'O 49 i)

and zi n¢ dust 6ny, mol ) were” stirred together

>9A%2(2bnroj, %&9\}’ (2(5|40m|)|,e>9<91% (286nm).c Gponditions: €othag €118, gradient

i i TR N WO e S

GH;OJNMCSﬁraBBﬂxtSIh@%emtShﬁf) BDX%L(QMM@)S it 78 mdmay Re®éition
nperature for_one our. The sol ution was

tlenq ét6édmw @hlr%luféﬂ%fieh@flﬁ% Ehiralpak AR, P &4 eﬂrrn@lfi%bwa@e
d d NaHCO3 sol ut b
10 RO M T L o e M e odet v

purlfled by silica gel flash chromatography eluting
30% nes ne risin 27% hex 3%
CRVIRAIERBI: LlsTEt A tunnandlsarhenaoti gl |
J
AR RSty g SSimci. oy o
3.33-3.42 (m 4H), 3.45-3.52 WO 2004/ 041802

PCT/ SE2003/ 001707 56 (m 2H), 3.70 (s, 3H), 4.59 (s,
2H), 7.16-7.23 (;m UM, g 26 (d. J = 4.00Hz, 2H), 7.36

jacUeN
®
&r

Methyl chloroformate (0.031mL, 0.40 mmol) and zinc dust (26mg, 0.40 mmol) were

15

stirred together in 2 mL of dry toluene at room temperature under nitrogen for 10
~minutes. A 5 mL toluene solution of INTERMEDIATE 15 (185mg, 0.40mmol) was
20  then added dropwise and the reaction mixture was stirred at room temperature for one
hour. The solution was then diluted with dichloromethane and filtered. The organic
phase was washed with saturated NaHCOj3 solution, brine and dried over anhydrous
Na,SO4. The product was purified by silica gel flash chromatography eluting 30%
hexanes in acetone rising to 27% hexanes, 3% methanol in acetone to afford
25 COMPOUND 19. 'H NMR (400MHz, CD;OD) § 1.06 (t, J = 6.49Hz, 3H), 1.19 (t, J
= 6.93Hz, 3H), 2.90-3.10 (m, 2H), 3.17-3.25 (m, 2H), 3.33-3.42 (m, 4H), 3.45-3.52
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(d, J = 7.81Hz, 2H), 7.65 (d, J = 7.32Hz, 2H),

7.73-7.8 (m 2H), 7.88-7.93 (m 1H). Found: C, 56.81;
wo008/08538p2 N, 11.56. C28H35N503S x 0. 90H20 1. 5HEIT/RER®0L)01707

56.75; H 6.51; N 11.82% MS. (calc'd): 522.3

(MH), MS. (found): 522.2 (MT). HPLC. k': 5 3.99;

Purity: >99% (215nm), >99% (2%4nn), >99% (280nm) .

a1 W Ref S8 21*’%0718/5% biH 0 (g L9feR 7 36

(@HBQN 8160 7E), 7RIS (dt V= 7%@9%) ﬁﬁ)‘tfrmm 8%%"/QH?5748917 9T AR H).
1_(@@80nrr) Retention time: ira
Adi €. 3l HokisBaNpdk- 5@&2@@5%3&%%#370%‘1@%&?@ 56.75; H,

05 Nald g M s D e e R g (R e

3[99‘ (le@" id@r’@mlsnﬂaa,ybm Y3 4 ) peI B2 i(280kmy)| Londitions: Zorbax
eF%phenyl car bamate 0_.J O CN_ 15 To
Ca1§car lﬁrarzooﬁ%&lp@élmly %@Welmwgw\gﬁmwm ThA imb2g,

Bgt)gg) mml% aﬁg @Pnﬁ hyT ﬁ?g@gt hi azg#&m’bogggé’

(280nin) 3R etentddr) tiaer dZO:Zhlemm ﬂhlrabHP\h@ (Imﬂttenis athifdlpak AD, 30 %
verni The_sol ve d t he crude

eﬁ’éf‘%lﬁo(thed@%‘ﬂ}%]i’n aﬁﬁﬁg h%(‘%@?{)washed with
20 water then brine. The organic extract was dried

over Na2SO4, filtered and concentrated to give crude

GOMRUINDHA: Methylir{()+{dd(digthy amine)sapbergd] phipnyd}[4-(1,3-

gr adj ent s 50 % i n mnOl%TFA)to
ol B et sal gt R SRS Phfingiel " e "Ten
salt. This material was |yophilized from CH3CN H2O to
proguce white powder. "H NMR (400MHz, CD3OD) S 1.09

6 Hz 3H) 1.22 25 (t, J = 6.8 Hz, 3H), 2.36
( )k‘\;# (br s., 2H), 3.19-3.35 (m 4H), 3.42
r s 3 (g, J =6.6 H, 2H), 3.72 (s, 3H),

445 (s 4.52 (s. 2H), 7.10 (dt, J = 1.5 7.0
[7 16724(m oH), 7.33 (d, J = 8.4 Hz, 2H),

756 8.2 Hz, 2H),

’N

To a solution of optically pure INTERMEDIATE 4a (0.150 g, 0.35 mmol) in 4 ml of
DMF was added K;COs (0.122g, 0.88 mmol) and 4-(chloromethyl)-1,3-thiazole |
(0.066 g, 0.39 mmol) and the mixture was heated at 60 °C overnight. The solvent was
evaporated and the crude material was dissolved in dichloromethane, washed with
water then brine. The organic extract was dried over Na,;SO,, filtered and
concentrated to give crude product that was purified by reverse phase HPLC (gradient
5-50 % CH3CN in H;O containin 0.1 % TFA) to give COMPOUND 20 (0.030 g,
11.3% yield) as the TFA salt. This material was lyophilized from CH;CN/H,0 to
produce white powder. 'H NMR (400MHz, CD;0D) 8 1.09 (t, J = 6.6 Hz, 3H), 1.22
(t, J= 6.8 Hz, 3H), 2.36 (br s., 2H), 3.04 (br s., 2H), 3.19-3.35 (m, 4H), 3.42 (br s.,
2H), 3.51 (q, ] = 6.6 Hz, 2H), 3.72 (s, 3H), 4.45 (s, 1H), 4.52 (s, 2H), 7.10 (dt, J = 1.5,
7.0 Hz, 1H), 7.16-7.24 (m, 2H), 7.33 (d, J = 8.4 Hz, 2H), 7.56 (d, ] = 8.2 Hz, 2H),
7.71, (s, 1H), 7.84 (s, 1H), 9.1 (s, 1H). Purity (HPLC): >89% (215nm), >99%
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7.71, (s, 1H), 7.84 (s, 1H), 9.1 (s, 1H). Purity
(HPLC): >89% (215nm), >99% WO 2004/ 041802

wean48ER0D3/ 001707 56 (254nm), >99% (280nn); PCT/SE2003/001707

Condi tions: Zorbax C-18, gradient: 10-95% B.in 25 mn,
flow Im/mn, 40 C, A-Ol%Forrn'cAcidinI—|20,B-
0.1% Form ¢ AC|d in al purity: >99%

6
o o BN i,

Rowal nb/mina}lQ’80) A - 01144 Forftic A'ald:mmz@, B M. MF&@}@@@%

! hly 3- Sa [ (di et I am no)car bonyl ] phenyl }
%C&% ak n?rgé' 2{; 3} am),n>9ﬁ°/@[ 80nm), Retent1on time
e E’%ﬁ%‘ﬁ&?ﬁﬂ%ﬁf‘.‘?‘éﬂ‘?ﬁl@feﬁw‘méﬁ%x%&wzoﬁﬁ50 R

9088, Me®lH) in 4 M of DV was added K2C03 (0. 183g,
1.33 mol ) and 4-(chloronethyl)-1,3-thiazole (0.099

g, 0.58 mml) and the m xture was heated at 60 C
overni ght. The solvent was 15 evaporated and the crude

GOMPORNDAS: Mietno B»{@ﬁ) qm(meamlmﬂmédmmylgpmﬁpﬁm -, 3-h
rne

'@Z Eﬁ en bblp he qrgani ¢ extract was d over
at-ylmethy, é‘t?réﬂﬁ'l -Hhnedytphendcarbagiafe cr ude
product that was purified by reverse phase HPLC
(gradient 5-50 % CH3CN in H2O containin 0.1 % TFA) to
COVPOUND 21 (0.166 g, 41.7%yield) as the TFA
tm@ al was Iyophlllzed from CH3CN H20 to
opowder. 'H NMR (400MHz, CD3OD) S 0.97
~2 Hz, 3H), 1.11 (t, J = 6.8 Hz, 3H), 2.25
Qf, 2.91 (br s 2H), 3.07-3.21 (m 4H), 3.31

(br s@sz), 3.41 (q, J = 6.8 Hz, 2H), 3.61 (s, 3H),
S

1H. 4.41 (s. 2H), 6.99 (dt, J = 1.6, 7.0
Hz, 1¥TY, 7.05-7.13 (m 2H), 7.22 (d. J = 8.2 Hz, 2H),
7.45 (d, J = 8 2 Hz, 2H), 7.60 (s, 111), 7.74 (d, J =
2.0 Hz, 111), 8.99 (d, J = 2.0 Hz, 111), 9.13 (s,

To @1splutlgg oAngtlc&Ha Ipuck IN)TEEXH}BBQ\'BE 45 (8.225 § 1583 mniol)liﬂ?/ﬂml of

Dﬁﬂ’ &gg g’dﬁgg({&gz@&fyg,éggsrgme 4 %omrggh%}znl 3glglgizgle

((1> %999;‘ (OZSS%m&Waégrﬁ%—ﬁxﬁf%%%%lr@gt%g Qﬁaé) ng\ge{ﬁlggiszlﬁ{psblvem was
evapoged andj the omderimaterial wag dibsolvediin ,dlohﬂ)rﬁhleﬂhane O:adliéed with
wat% {Hec ﬁ‘%le The organic extract was dried over Na,SO,, filtered and
concentrated to give crude product that was purified by reverse phase HPLC (gradient
5-50 % CH;3CN in H2O containin 0.1 % TFA) to give COMPOUND 21 (0.166 g,
41.7% yield) as the TFA salt. This material was lyophilized from CH;CN/H,0 to
produce white powder. '"H NMR (400MHz, CD;0D) 6 0.97 (t, J = 7.2 Hz, 3H), 1.11
(t,J = 6.8 Hz, 3H), 2.25 (br 5., 2H), 2.91 (br s., 2H), 3.07-3.21 (m, 4H), 3.31 (br s,
2H), 3.41(q, ] = 6.8 Hz, 2H), 3.61 (s, 3H), 4.34 (s, 1H), 4.41 (s, 2H), 6.99 (dt,J= 1.6,
7.0 Hz, 1H), 7.05-7.13 (m, 2H), 7.22 (d, J = 8.2 Hz, 2H), 7.45 (d, ] = 8.2 Hz, 2H),
7.60 (s, 1H), 7.74 (d, J = 2.0 Hz, 1H), 8.99 (d, J = 2.0 Hz, 1H), 9..13 (s, 1H).
Anal.calcd for C;3H3sNs03S x 1.8TFA x 1.1H,0: C, 50.83; H, 5.26; N, 9.38. Found:
C,50.82; H, 5.23; N, 9.33. MS (calcd): 552.2 (MH+), MS (found): 552.2 (MH+).
Purity (HPLC): >99% (215nm), >99% (254nm), >99% (280nm); Conditions: Zorbax
C-18, gradient: 10-95% B in 25 min, flow: ImL/min, 40° C, A - 0.1% Formic Acid in
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WD 2004/ 041802 PCT/ SE2003/ 001707 57 H2O, B - 0. 1%
Formc Acid in MeCN, Chiral purity: >99% (215nnm), >99%
w@ 2400802 >99% (280nn), Retention tine 6.66 nPET/SE2003/001707
Condi tions: Chiral pak AD 50% PA/ 50%exane. Rotation
[a] 18D = +14.5 (c = 1.07, MeOH) 5 COVPOUND 22: Met hyl

3-{(R)-{4-[ (di et hyl am no)car@?)nyl ] phenyl }[4- (1, 3-

B0 DR A bR E (it et agso i), 299 pstnm),

% moam§ Rewdntion tide 6.58 Eﬁ&/@lnﬁ%n&&cm&lﬂmm 0.38

) in 2 di chl oroet Eane was added
50%182*650.%151’(@@ HRatatierelw} e=(13140537(0g,1 , Me@id) ) and
NaHB( QAc) 3 (0.163 g, 0.77 nmol). The react| on was
stirred overnight at roomtenperature and was

COFROENDAE2: Maaqucmd{@mmﬁﬂwmmboﬁﬁmﬂeﬂya [45(1 3-

wer e segarate and clueous ayer was extracted
thiagel-3ty ¢tbymﬁm1(ﬂlm bxliphenylgasbamatsi ned or gani c
| ayers were washed wth H20, brine, then dried over
Na2SO4, filtered, concentrated 15 and purified by

revét se phase HPLC (gradient 5-50 % CH3CN i n H20
€ORt ajfiyng 1 % TFA) to give COVMPOUND 22 (0.205 g,
7102 the TFA salt. This material was

| yophi | i zgd fromCHICN H2O to produce a pal e yel | ow
solid. '[HNWR (400MHz, CD30D) S 1.09 (t, J = 6.8 Hz,
3H), 1.2A°(t, J =6.8 Hz, 3H), 2.77 (br s., 4H),
3.18-3~¢0 (m 6H), 3.51 (q, J = 7.0 Hz, 2H), 3.72 (s,
3H), &.86 (s, 1H), 463(s 20 2H), 712(dt J =1.9,
8.4 Hz, | 719& = 1.95, 8.4 Hz,

Tp azolufionef INTERMED ATQM(@ 163 g-088 antpl) nzH)Z dichl&vethahe (6

) e el Sl bl Biackabley & Crishiod S NSBROACD

(043634§ 0.1, m1410§8 Thbl,rez&uEﬁ) was Emwlﬁoveﬁn 1%t A ra‘iﬁ’fe ahd
8.30. M5 (calcd 552. 2 ound 55
wesaHgnches with %mm@ﬂuewg%ligﬁﬁﬁhy ayslgg%re 2@41de andgbes,
aét%ggg]@er wRh 40N Riith dichloromethane (2 x 15mL). The combined organic
layers were washed with H,O, brine, then dried over Na,SO,, filtered, concentrated
and purified by reverse phase HPLC (gradient 5-50 % CH;CN in H,O containing 0.1
% TFA) to give COMPOUND 22 (0.205 g, 71.2 % yield) as the TFA salt. This
material was lyophilized from CH3CN/H,O0 to produce a pale yellow solid. '"H NMR
(400MHz, CD;0D) 6 1.09 (t, J = 6.8 Hz, 3H), 1.22 (t, ] = 6.8 Hz, 3H), 2.77 (br s.,
4H), 3.18-3.40 (m, 6H), 3.51 (q, J = 7.0 Hz, 2H), 3.72 (s, 3H), 4.56 (s, 1H), 4.63 (s,
2H), 7.12(dt,J = 1.9, 8.4 Hz, 1H), 7.19 (dt, ] = 1.95, 8.4 Hz, 1H), 7.21-7.26 (m, 1H),
7.34 (d, ] = 8.4 Hz, 2H), 7.57 (d, ] = 8.2 Hz, 2H), 7.74 (s, 1H), 8.05 (s, 1H), 9.17 (s,
1H). Anal.calcd for C;3H3sNsO3S x 2.6TFA x 0.3H;0: C, 48.42; H, 4.68; N, 8.50.
Found: C, 48.49; H, 4.83; N, 8.30. MS (calcd): 552.2 (MH+), MS (found): 552.2
(MH+). Purity (HPLC): >99% (215nm), >99% (254nm), >99% (280nm); Conditions:
Zorbax C-18, gradient: 10-95% B in 25 min, flow: ImL/min, 40° C, A - 0.1% Formic
Acid in H20, B - 0.1% Formic Acid in MeCN; Chiral purity: >99% (215nm), >99%
(254nm), >99% (280nm), Retention time 9.92 min; Conditions: Chiralpak AD
50%IPA/50%hexane. Rotation [0]'®p =-12.4° (c = 1.01, MeOH).
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25 Zorbax C-18, gradient: 10-95%B in 25 mn, flow
Im/mn, 40 C, A- 0.1%Formc Acidin HO0, B- 0.1 %

wo-oromioe1sérid in MeCN, Chiral purity: >99% ( 215pei/SE2098601707

(254nm), >99% (280nm), Retention tine 9.92 mn;
Condi tions: Chiral pak AD 50% PA/ 50%exane. Rotation
[a] 18D = -12.4 (c = 1.01, Me@B). WO 2004/ 041802
PCT/ SE2003/ 001707 58 COVPOUND 23: Met hyl
3-{(S)-{4-[ (di et hyl am no) car bonyl ] phenyl} [4-(1, 3-
CmMEOIUNi) 23 eletnsl BW(SF{@Kdﬁtl%rlﬂﬁﬁnd)ﬁirbﬁwl%phen 1}Jr4 (1,3-
| car bamat e g

719 ﬁzyﬂfnsﬂlyi)mmmwmm(}whzmcybamase mmol) in
1,2 dichloroethane (8 m) was added
thiazole-5-carboxaldehyde (0.119 g, 1.05 mmol ) and
NaHBROAc) 3  (0.223, 1.05 mmol). The reaction was
ht .and quenched with saturated 10

e layers were separated and the
aqueous phase wis ‘extracted with dichl or onet hane (2 x
15m). T e]:orrbl ned organic extracts were washed with
H20, bri dried over Na2SO4, filtered, concentrated
and pur iJed by reverse phase HPLC (grad| ent 5-50 %
CI—BCNl\Ln HZO containing 0.1 % TFA) to gi ve COVPOUND 23
(0.214797 54.2%yield) as the TFA salt. This materi al
was 15 |yophilized from CH3CN H20 to produce a yell ow
solid. 1H NW\R (400MHz, CD3OD) 5 1.09 (t, J 6.3 Hz,
T3H) solhttiopdf INTERME®IA THiz4b @23 2. (553 rﬁbfol)in 1 ﬂdi%hlo%eﬁlﬁne 8

niggvaS aidsd Biaotisfcartipaigeiide g9 2 s ol amgkYatiB(GAo)
6.Thé réachi i i

(@. 9231,_ 1~b5‘mﬂ=10§ Thlz_l) éh f’@m wjamt rre7d &v%nz g%]aﬁgzl '&h%k& W tg_;atg.l Gated

agueeugNﬂ,H T}Te ra;mrg gverelsdpara&d%d tlss aqhkdys ﬁ:aée?wésextﬁbt):d
PL 215n >99% (254 , >99%

i s m&@ﬁ (254 3PE] 16 81Blieg remgpcLcRRaRE et wasayith

HzO Eiﬂld’fﬁﬂed 6\‘6@Na29®1—/ﬂnefbd éhcéntrated anq plu‘ff E@bYr&veGl p@ase

1 %Formc Acid in CN,_Chiral purit

Hgggo@(agl@h ﬁ«)SO %Mw@ contagmg/oo( P%OHM) toRiteent i on
CUI\"IFO{?NI; 93 %.514 &0%%'%13) as(a;'e ﬁ"ﬁA ﬁ %Bs material was

lyophilized from CH3CN/H,0 to produce a yellow solid. '"H NMR (400MHz,
CD;0D) 8 1.09 (t, J = 6.3 Hz, 3H), 1.22 (t, ] = 6.6 Hz, 3H), 2.52 (br s., 2H), 2.97 (br
5., 2H), 3.18-3.40 (m, 6H), 3.51 (q, J = 6.8 Hz, 2H), 3.72 (s, 3H), 4.56 (s, 1H), 4.64 (s,
2H), 7.11 (dt, J = 1.56, 7.4 Hz, 1H), 7.17-7.21 (m, 1H), 7.21-7.26 (m, 1H), 7.35 (d, J
= 8.2 Hz, 2H), 7.57 (d, ] = 8.4 Hz), 7.74 (s, 1H), 8.05 (s, 1H), 9.17 (s, 1H). Purity
(HPLC): >98% (215nm), >99% (254nm), >99% (280nm); Conditions: Zorbax C-18,
gradient: 10-95% B in 25 min, flow: ImL/min, 40° C, A - 0.1% Formic Acid in H20,
B - 0.1% Formic Acid in MeCN; Chiral purity: >99% (215nm), >99% (254nm),
>99% (280nm), Retention time 13.26 min; Conditions: Chiralpak AD
50%IPA/50%hexane. Rotation [0]'®p = +12.7° (¢ = 0.97, MeOH).
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509 PA/ 50%exane. Rotation [a] 18D = +12.7 (c = 0.97,
MeOH). 25 WD 2004/ 041802 PCT/ SE2003/001707 59 What
w0 g00alogisned is : 1. A conpound of formula |, aPCT/SE2003/001707
pharmaceutically acceptable salt thereof,
di astereoners, enantioners, or mxtures thereof 0 NI
I O J NNORBNR2Z N5 R whefein R is selected from
-H, C6_loaryl, C2_6heteroaryl, C6_| oaryl-Cl-4alkyl,
and 10 C2.6heteroaryl-Cl al kyl, wherein said
What R iMhed G- 6heter oaryl, C6_loaryl-Cl4alkyl, and
C 4al kyl are optionally substituted
with fbn@npwuudmf dorgnuidaih 8 phamhasettixlly moreptaBle sali@isreofDR,
-C(=0) OH, -NH2, -SH,
dl%%ﬁﬁsomwnaﬂtgslérs wmr%&#cﬁ S(=OR, -CN, -OH
-C(=O OR, -C(=ONR8, -NRC(=O R, and -NRC(=0O) -OCR

wherein Ris, |ndeendently, a hydrogen or 15 C

1. 6al kyl; R2-As. S i oald< and
C3_6cycl oaI kyl,

C3_6cycl oal kylé(aj ' tut vvi iRh one or
nore groups s€lected froém - , NBr, OI -F,
-CF3, -C(=0)R, -C(=OOH, -N - R, -NR2, -SR, -

SABH, -S02R, -S(=O R, -CN 4 -C(=0O'0OR, -C(=0 NR2,
-NRC(=O R, and 20 NRC(=0}-OR |wherein Ris,

i ndependent |y, a hydrogen 6al kyl; and R3 is
selected from C -6al kyl and, _6eycl oal kyl, wherein
said Cl-6al kyl and C3_ 60y1;d1oal kyl are optionally
substituted with one or nore groups selected from-OR,
-ad, -Br, -1, -F, -CF3, -CI=OR, -C(=OOH, -NH2, -SH,
-NHR, -NR2, -SR, -S@38H, -S02R, -S(=OR, -CN, -OH,
-C(=O R, -C(=ONR2, -NRC(=O R, and -NRC(=0-0OR, 25
whbBeein Ris, independently, a hydrogen or Cl_6al kyl.

R! is selected from -H, Ce.j0aryl, C;¢heteroaryl, Cs.paryl-Ci4alkyl, and
Ca.¢heteroaryl-C; 4alkyl, wherein said Cg.jparyl, Ca.¢heteroaryl, Cejoaryl-Calkyl,
and Cs.sheteroaryl-C4alkyl are optionally substituted with one or more groups
selected from -R, —-NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH,
-NHR, -NR3, -SR, -SO;H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0O)NR;,
-NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Ci.salkyl;

R? is selected from -H, C,.¢alkyl and Cj_¢cycloalkyl, wherein said C;.galkyl
and Cjcycloalkyl are optionally substituted with one or more groups selected from -
OR, -Cl, -Br, -1, -F, -CF3;, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -
SO3H, -SO;R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR; -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,_¢alkyl; and

R3 is selected from Ci.salkyl and Cs.ecycloalkyl, wherein said C,.¢alkyl and C;.
¢cycloalkyl are optionally substituted with one or more groups selected from -OR, -Cl,
-Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR, -SO3H, -SO;R,
-S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -NRC(=0)-OR,
wherein R is, independently, a hydrogen or C,_salkyl.



10

1

(6]

20

25

30

WD 2004/ 041802 PCT/ SE2003/ 001707 60 2. A conpound
according to claiml, wherein R is -CH2-R4, wherein

wedo4m4met ect ed from phenyl; pyridyl; thienyl; péTsRI0p3/001707

i m dazolyl; triazolyl; pyrrolyl; thiazolyl; and

N- oxi do- pyri dyl, wherein said phenyl 5 pyridyl;
thienyl; furyl; imidazolyl; 60iazol yI pyrrolyl;

t hi azol yl ; and N- oxi do- pyri dyl are opti onal |y
substituted with one or nore groups selected from

Xl. 64 Kaﬂxﬁoﬁﬂa%@rﬂaigqg claink 16@h&sl, -NO2, -CF3, C 1.6

al kox | org, fluoro, brorm and i odo; R2 is

sel edt'ds—EHoR’, Mherain Riis sdbcr«tqd frompherRd; pmcw tbxcnxaldﬁlryl

i ARt T e S N ma o saleref e Pt

pRHeyy thlex{w fﬂuﬁ}m imiddHoBimMtiazdlAE iﬂ'r\rolymtlﬁﬁé'&jdy&nd NR)V(E(IO%)&del
and thi azol R2 is selected from - ﬁrdl

anesontiynaky §léqsa%4f‘éldmh B7f QFERPFPISrouPs ﬁgflpcteﬁbfr@pwl sa

hla gpﬂa‘?w 6a1k§r1 ﬁCFZRgﬁpu@dGe @E&%gﬂpgbgﬁo 3}0 o, and iodo;

01 Sﬂzkyteslecma‘aﬂfr&ﬁ—mandsclsalkgl;hﬁdi from Cl 6a| kyl, and
¢l oal according to cIa|m1

vvher i S § ?%‘oﬁﬁ%&da@%&u&% gloglkyn = Met hyl 3-[ (4-

[ (di et hyl am no) car bonyl ] phenyl.) (4- benzyl - pi perazi n- |

25 yl ) met hyl ] phenyl car bamat e; Met hyl - 3-{
3{ 4- [ Adécenprophd atevadiog tdoday ]Z,phenyl }

e & T L 95 PPt HeSE W hicasors
pfrﬁo%(ﬂid&hwbllmn?)cla)rbonyllpheny: } |1 et hyl

1 en e | perazi n- - e
phen @eﬁekﬁ&wétf@mvéazgm%ﬁM1M2 PCT/ éEzoos/ %01707 61

Ul b G BhIUAR Ba) PRI baheny )

phenyl car bamat e;
4. A compound according to claim 1, wherein
R' is -H;
R? is selected from —H and C,_salkyl; and
R? is selected from Ci.6alkyl, and C;.¢cycloalkyl.

5. A compound according to claim 1, wherein the compound is selected from:

Methyl 3-[(4-[(diethylamino)carbonyl]phenyl)(4-benzyl-piperazin-1-
yl)methyl]phenylcarbamate;

Methyl-3-{{4-[(diethylamino)carbonyl]phenyl} [4-(thien-2-ylmethyl)piperazin-1-
yljmethyl} phenylcarbamate;

Methyl 3-{{4-[(diethylamino)carbonyl]phenyl}[4-(thien-3-ylmethyl)piperazin-1-
ylJmethyl} phenylcarbamate;
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Met hyl 3- { {4-[(diethylam no)carbonyl]phenyl}

[4-(3-furyl met hyl)piperazin- | - 5

wQ kjonws1syl } phenyl car bamat e; Methyl 3- { PCT/SE2003/001707
{4-[ (di et hyl am no) car bonyl ] phenyl } [4-(1
H i m dazol - 2- yl et hyl ) pi perazin- | -yl]nethyl}

phenyl carbamate; 10 Methy

| 361
{4- % fj{]% @d‘g‘?ﬁ\%r&%é@@?&; [f:@rf]u%lpﬁ%yl)?iperazin-l-
ph mb@@[}lpaei@n@rb&@itbyl 3-1
{4- [(d| et hyl am no) car bonyl ] phenyl }

[4-(pyridin-4-yl-methyl) piperazin-1-yl } methyl

%2%] g?ﬂ{%ﬁg&r\#ﬁ)g&a@? érgﬁ pﬁhéwl [4-(3- furylmethyl)p1perazm 1-

[ 4yljthetByl}phemddarBarydteret hyl ) - pi perazin-1-yl ] met hyl }
phenyl car banat e;
[3 [[4-[ (diethyl am no)carbonyl ] phenyl ]

p| per azi n{ilgﬁgrdg&h%afn xﬁc@carmnyl]gh%ngr% [é %%Iflgﬁdrraezto h%/'l ester;
[ 3ylnteByDipibofziti-¢tyijrhainyljmheoplcibayhiepheny | |
[4-(3-pyridinyl methyl)-1- piperazinyl]mnethyl]phenyl]-
carbam c acid, nmethyl ester;

25
[ 3N[efh§) 3-[{‘{4 {(dﬂétﬁflﬁﬁlhrﬁiﬁm?ﬁ@ﬁlf}] [4RPRMA ]ZLﬁm@t%yf)pr@Fan-
|yl pi per azi nyl ] met hyl']' phenyl ] - car

acl-oﬂ] exdeasbamaet hyl 3- { (R)
{4-[ (di et hyl am no) carbonyl ] phenyl} [4-(1,3-thiazol -4-
yl met hyl ) pi perazi n-1-yl ] nethyl } phenyl carbamate; 30

l\/bemb'l 3 {44[@léthyl{uﬁrdoodiﬂﬁinpﬂblﬁﬂyf}@wmﬂﬂﬁWﬁw }
[ -(13th|azo-4- erazi n- 1-yl ] net hyl

pHERSFAEBT bﬂmeéhylmegnl@arbm&feoz PCT/ SE2003/ 001707 62
Met hyl 3- {(R)- {4-[(diethylam no)carbonyl ] phenyl}
[4-(1, 3-thiazol -5- ylnmethyl)piperazin- | -yl]nethyl}
p PMB&Z]CZHI{ I;W((ﬂieehylﬁnbb)dayﬁoln]ﬁl-]%l{ehﬁl)} {4—[( 1 ,3-(thiaz§>1-2|-qylrneth|y1)-
I, et car y eny 4- (1, 3-thiazol -5-
oﬁjan%]ﬂﬁggwni e|f1yl } phenyl car bamat e;
[3 [[4 [(d| et hyl am no) car bonyl ] phenyl ] - 1- pi per azi nyl nme

thyl ] phenyl]- carbam c acid, nethyl ester; 10
erfani4[ddiethylantiee eafbondiwhepyli{d abenylmethyl)yl - accept abl e

S apli;t)esrazgrg]y?frgé%ﬂﬂ]phenyl]-carbamic acid methyl ester;

[3-[(5)-[4-[(diethylamino)carbonyl]phenyl][4-(3-pyridinylmethyl)-1-
piperazinyl]methyl]phenyl]- carbamic acid, methyl ester;

[3-[(S)-[4-[(diethylamino)carbonyl]phenyl][4-(2-thiazolylmethyl)-1-
piperazinyl]methyl]phenyl]- carbamic acid, methyl ester;

Methyl 3-{(R)-{4-[(diethylamino)carbonyl]phenyl}[4-(1,3-thiazol-4-
ylmethyl)piperazin-1-ylJmethyl} phenylcarbamate;

Methyl 3-{(S)-{4-[(diethylamino)carbonyl]phenyl }[4-(1,3-thiazol-4-
ylmethyl)piperazin-1-ylJmethyl} phenylcarbamate;
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6. A conpound according to any one of clains 1-5 for
use as a nedicanent. 7. The use of a conpound

w@ewmandisng to any one of clains 1-5 in the nmanedBSE2008001707
15 of a nedi canent for the therapy of pain, anxiety or
functional gastrointestinal disorders. 8. A
phar maceuti cal conposition c@hprising a conpound
according to any one of clains 1-5 and a
pharmaceutically acceptable carrier. 20 9. A nethod

f ofrelye 3 foR)- ?&ggn%‘thﬁ%hﬁm aartgmvgwenpgﬁp gﬁg R0

conpri'si ng: ni'st er 0 I n need of

s uglmethyd)pmeyazin-1 hdjnagikey]} plmay]cyrbemﬁk;:t ive anount of a
conmpound according to any one of clainms 1-5. 25 10. A

met hod for the therapy of functional gastrointestina

di mt@ﬁaqmn{@{t(mmanhhefe%enﬁwhgﬁh}[40 MfHiSioNg-

adm nistering to said animal 1n need such therapy a
t hedmepwlipineeaziny 1 -of ieathyl jpheaytoarhamate; a conpound
according to any one of clainms 1-5. 11. A nethod for
the therapy of anxiety in a warm bl ooded ani nal,

C o3Pl 4-§diegtiyl@Rinajbat bung ] pidngl])- 1t-pipaameiymmmsa]phbﬂylmﬂaaﬁﬁc
such therapy a therapeutically effective anount of

c oAb IAEEEE di ng to any one of clains 1-5. WO
2004406AB0R ST SRAAHARNOT, (6311 APERERTS 1 O

preparing a conjpou orrru 'St ng O N
J RO (N N R8 Il 5 a) reactlng a conpound of

formyla 111: (a—|o ojpound of forpula |V
6. m?i compound according to any one oti] cl?ums {'ﬂg for use as a medicament.

7. The use of a compound according to any one of claims 1-5 in the manufacture
of a medicament for the therapy of pain, anxiety or functional gastrointestinal

disorders.

8. A pharmaceutical composition comprising a compound according to any one

of claims 1-5 and a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising:
administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-5.

10. A method for the therapy of functional gastrointestinal disorders in a warm-
blooded animal, comprising: administering to said animal in need of such therapy a

therapeutically effective amount of a compound according to any one of claims 1-5.

11. A method for the therapy of anxiety in a warm-blooded animal, comprising:
administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-5.



H I (NN N R 101V in the presence of

benzotriazole; and b) reacting a product fornmed in
wat@p/oa)son t h a conpound of fornmula V to form peteE2003/001707

conmpound of forrmula Il, MRO 15 V wherein WO

2004/ 041802 PCT/ SE2003/ 001707 64 R8 is selected from

Cl_6al kyl -O-C(=0)-, C6. 10aryb3Cl4al kyl, and

C2_6heteroaryl - Claal kyl, wherein said

Cl _6al kyl -O (=0 -, C6.10aryl -Cl-4al kyl, and

122_6hebedcearist px@ﬂ»ar‘f'r?é KYdmBdd QR FdrRRB ﬂlyco%%fstﬂ ut ed

Wi th one or nore groups selected from Cl_6al

hal ogenat ed Cl1.6al kyl O-NO2, -CF3, Cl.6 al koxy,

chloro, fluoro, brom), 5 and iodo; Mis selected from

Li, Na, K, -ZnX R \ iF i s a hal ogen;

and R9 is selected NC2, -OR, -0,

-Br, -1, -F, -CF3,_~C(=0O"R > , -SH,

-NHR, -NR2, -SR, -S@38H, -SO02R, - - OH,

-C(=0 OR, -C(=0O NR2, -NRC(=0O) R Nand - NRC( O) oR
wherein Ris, 10 independentE/ j hydr ogen or

Cl. 6hydrocarbyl. 13. A process for] preparing a

conpound of fornmula VII: O N O NOR NH N
e
| 1
a) reacting a compound of formula III:
O
N
) CHO
I
with a compound of formula IV
!
N
e
R®
v

in the presence of benzotriazole; and

b) reacting a product formed in step a) with a compound of formula V to form

M i “R®

y

the compound of formula II,

wherein
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15

R VI, 15 conprising: reacting a conpound of
formula VIII 0 NI I N NRB VIII with a

w@E100dmki8yt car bamate to formthe conmpound of f orPemBE2003/001707

VIT, WO 2004/041802 PCT/ SE2003/ 001707 65 wherein R8

IS sel ected from Cl1. 6al kyl - O C(=0) -
C6_10aryl-Cl. aal kyl, and CZ%heteroaryI C'al kyl,

wh k 1- 4al kyl ,
angr e@ éﬁka%%gl?’a(# %&gﬂ%ﬁ%&’ CGdﬁwloﬁ'ai‘Ya#k (I: ﬁa d
(smsterdauﬁemmcph VORR 8T} @mw—@w €Ho@l§i’l-@,iimand
C;g‘lqeterqqul;CMNQI are gp@xonallgglpthtutgm)mh onggr:@))pz groypy, selected

%ﬂq‘cé %’3 a%genagﬁ %ﬁﬁ'f TNHR%Eﬁg:ﬁéégeéqu&WB%lq{?ﬂ Tomo,

addiisdosel ect ed from haI ogen, triflate, and sul fonam de;
pcess for

Sng%Rl}%@% %oé:ﬂli’é T R A >AM§5< whegpip X' igp hplpgen; and
OR3 ¥ ifeeledidd R hydrogen, -R, -NO,, -OR, -Cl, -Br, -1, -F, -CFs, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO;H, -SO;R, -S(=0)R, -CN, -OH,
-C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C;_¢hydrocarbyl.

13. A process for preparing a compound of formula VII:

O L,
Sl

vII,

comprising:

reacting a compound of formula VIII

(I
.

VIII

with a C,_galkylcarbamate to form the compound of formula VII,



conprising: 15 reacting a conpound of formula I X, O
~\NI I OCNN I H IX with R&-CHOto formthe

w@e oospoursc2 of fornula X, WO 2004/ 041802 PCT/SE2003/001707
PCT/ SE2003/ 001707 66 vvher ein R4 is selected from
phenyl; pyridyl; thienyl; % i m dazol yl ;
triazolyl; pyrrolyl; th| azo éfl and N-oxi do-pyridyl,
wher giiersigl d phenyl; pyridyl; t hi enyl; furyl;
i m dazolyl; triazol yI pyrrol yl; thi azol yl; and
N- oxiRfds p«;mtgryfmmrca “solisy1-OrGEQ)- L eavdrgh Cr.atiol 'cmdt h one

CrnBRIoBpft o Biedp ShEE S ¢ LI Ok oS RE Gy, anc
%ﬁ@i@ma@m@mﬁl{iﬂ ar&pﬁéhaﬁ? lsgwstided Gvﬁmonbbr x@onc%bkﬁé' sefREtd

cl oal kyl ;, wherein said Cl 6al ky and

fegn 60 C'Icaa-IB{yﬂ Hr CHptGGERARI (5OHH; tWBOﬁHA NHRN&Ras -SR,

P (S 0 (o
SR, SRS DR "HaOR E-OR NAORegad
AR GEBIHOR, mﬁm RSé —1ﬂdeBcnddﬁNy, a l@tﬂroge(ﬁ(or@)l Gilkyl;
-C(—ONR2 NRC( = OR wherein R is,
i ndepeHdeleeied from lm}a&eagemaéep a@qseﬁqnﬁmlde all R3is
sel eqpief f¢ q%P,ﬁ - 6al kyl and C3_6cycl oal kyl
wher éi n sai @ 6al kyl and C3_6cycl oal kyl are
optionally substltut ed vvith one or rmre gr oups
elected fram - -CF3, -C(=O R
lic( d@qcess repaglqgacRHQoun orm§|§X, 15 S(B(H:( -)SOZR,
-S(=O R, -CN, -OHo-(=0OR -C(=ONR2, -NRC(=OR, and
- NRC(=0 - OR, wher|pin R IS, |ndependently a hydrogen

or G _6al kyl4 s comeqund o
phar maceuti cal | er eo
he,rpesof 0 NI

di ast er eoners,

nant

X

comprising:

reacting a compound of formula IX,
[ :‘ R

1
with R*-CHO to form the compound of formula X,

» I—Z



JNO2 (N N I1 20 RXI wherein R is selected
from-H C6_|oaryl, C2.6heteroaryl,

w@Eoosoarsyt - CJ- 4al kyl , and C2_6het er oaryl - Cl- 4pdRgE2003/001707
wherein said C6_loaryl, C2_6heteroaryl,
C6_ioaryl -Cl-4al kyl, 25 and C2_6het eroaryl - Cl4al kyl
are optionally substituted wbéh one or nore groups WO
‘7%&)4/ 041802 PCT/ SE2003/ 001707 67 selected from-R

orR -d, -Br, -I, -F, -CF3, -C(=OR, -C(=0 OH,
- NH2 R @b—blected\hﬁn Og‘nléﬁ%é pyn%le thiet ga,ﬁ%ﬂazolﬁ WR22Bly;
yNRb(l;tQaZQiRI am&@ndownéyl whgl@p)eqauiephelny paridyldthoapeh furyl;
1m1dazollyl %gzl%\{’yl pyrrolyl thiazolyl; and N-oxido-pyridyl are optionally
5  substituted with one or more groups selected from C,alkyl, halogenated C, galkyl,
-NO,, -CF3, C; alkoxy, chloro, fluoro, bromo, and iodo;
R? is selected from -H, Cy.salkyl and Cs.¢cycloalkyl, wherein said C;.galkyl
and Cs_ecycloalkyl are optionally substituted with one or more groups selected from -
OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NHj,, -SH, -NHR, -NRj,, -SR, -
10  SOsH, -SOzR, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR; -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.alkyl; and
R3 is selected from -H, C,.salkyl and C3.6cycloa1kyl, wherein said C,.salkyl
and Cs.¢cycloalkyl are optionally substituted with one or more groups selected from -
OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR, -
15 SOsH, -SO:R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C;_salkyl.

15. A compound of formula XI, a pharmaceutically acceptable salt thereof,

diastereomers, enantiomers, or mixtures thereof:

(L,
$

N
L1
20 R
X1
wherein
R! is selected from —H, Cé.10aryl, Ca.sheteroaryl, Ce.10aryl-C;4alkyl, and
Ca.gheteroaryl-C, salkyl, wherein said Ce.joaryl, Ca.¢heteroaryl, Cs.10aryl-Cyqalkyl,
25 and C;.¢heteroaryl-C, 4alkyl are optionally substituted with one or more groups
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selected from -R, -NO,, -OR, -C}, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH,
-NHR, -NRjy, -SR, -SO;H, -SO;R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR;,
-NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Ci.salkyl.



