- WD 03/ 095420 23 FEB2005 PCT/ EP03104395 HYDROXY TETRAHYDRO NAPHTHALENYLUREA
DERI VATI VES DETAI LED DESCRI PTI ON OF | NVENTI ON 5 TECHNI CAL FI ELD The present

i nvent i oRy@ @halses t 0 hydroxy-tetrahydro-napht hal enyl urea derivafiividd 2ithhi ch
are useful as an active ingredient of pharnaceutical prepdfatif8#&3%The 10
hydr oxy-t et rahydr o- napht hal enyl urea denivatives of the present invention has
vanilloid receptor (VR) antagonistic activity, and can be used for the
_prophylaxis and treatnment of diseases associated with VRl activity, -in
_ particul ar p of yrge urinary incontinence, ogveractive

bl adder, Ra )y DR MAEBLHALEN VL URS DRIV ABIVES  heumat oi d
arthritic pain, neuralgia, neuropathies, algesia, nerve 15 injury,
~ischaem a, neurodegeneration, stroke, incontinence and/or inflamuatory
di sorders such as asthma and chronic obstructive pul nonary di sease (COPD).
Urinary incontinence é JI) is the involuntary | oss of urine. Uge urinary
i ncont i nenRETALAED DR TEON QF SN EEHoN t ypes of U together with
stre§§ urinary incon 20 tinence (SU ) which is usually caused by a defect in
the urethral closure nmechanism UU is often associated w th neurol ogical
di sorders prcegnhgeagesimgaysi ng -neuronal damages such as denenti a,
Par ki nson' sTdirsease, -nmuitiple sclerosis, stroke and diabetes, although it
al so occurs in individuals with no such disorders. One of the wusual ?auses
of UUl is gveractive bl adder (QOAF) ich is a nedicagl condition 25 referring
Lo the symbUoMESHR FHEqHehCoiERdou PYERLY S SR REHEROTIAFVAGSR r act | ons
and i nst abibidyaQf ot debhURGHeMtstdent THEpRa ALt RUL LAl PRAh S at tans for
urinary incontinence on the market “today mainly to hefb treating UU
Ther 8py f ohydoéB/-tedrahpdrogedhibaledylugs tdeatatafseof ther ippteenalinmentioal ha0 contr ol

nmechani.sns or__those tha ct directly on bladder defrusor snmoqoth nuscle
vanilloid receptor ({7R antagomst%c ac){w?ty, and can be u'scc{ %or the prophﬁa}gs and -

treatment of diseases associated with VR1 activity, in particular for the treatment of

urge urinary incontinence, overactive bladdef, “chronic pain, neuropathic pam,

postoperative pain, theumatoid arthritic pain, nehralgia, quuropatbiés, algesia, nerve '
15 - injury, ischaemia, peurodegeneration, | stroke, incontinence and/or inﬂétnmatory

disarders such as asthma and chronic obstructive pulmonary disease (COPD). |

Urmary mcontinence (UI) is the involuntary loss of urine. Urge urinary incontinence
(UUI) is one .of the most commdn types of Ul fogether with stress urinary incon-
20 tinence {SUL) which is usually caused by a defect in the urethral closure mechanism.
‘ UUT is often associated with neufoIOgical disorders or diseases causing neuronal
damages such as demenfia, Paﬁ:kinson‘s disease, -mulitiple sclerosis, stroke and
diabetes, although it also occurs in individuals with no such disc;rders. One of the

usual causes of UUI is overactive bladder (OAB) which 1s a medical condition

23 referring to the symptoms of frequency and urgency denved from abnormal
contractions and instability of the detrusor muscle. '
There are several medications for urlnary incontinence on the markét today mainly to
help treéting UUL Therapy for OAB is focused on drugs that affect peripheral neural
30 - control mechanisms or those that act directly on bladder detrusor smooth muscle

contraction, with a major emphasis on development of anticholinergic agents. These



contraction,

These WD 03/095420 2 2 3 FEB ?0U5 PCT/ EP0O3/ 04395 agents can i nhi tzigtFF?hmj
par asynpay§eihdsier ves which control bl adder voiding or c ert a direct
spasnnly??c e?fect on the detrusor nuscle of the.bladder.%gﬁvﬁﬁ?ggﬁpts in

with a major enphasis on devel opment of anticholinergic agents.

a -

decrease in intravesicular pressure, an,increase in. capacity and a reduction

in the frequency of bladder contraction.

Orally active anticholinergic

drugs such as 5 propantheline (ProBanthiue), tolterodine tartrate (Detrol)

and oxybutynin (Ditropan) are the nost commonly ‘prescri bed drugs. However,

their nost agents ous inhibiwbee karasymepathptis weyss abiueh shuigoldhibédsr yoslim onsamdr y
nout h, abnornal visions, canstipation, and central. nervous_system .
i ot Ut bancesor #rided! Sraboliit ekl nun teENos Bt e et oo oy rsglt in
tons al,o ; i - 70%, =C i r
R s e e e )

oxybut yni n.
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vani | 1 oi.d co unds ar .vanilloid receptor, nodul ators.are
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t hat -
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ndivagishik Teugsithagavdlevicatsideigifectl), Mal nberg AB,

Vanilloid compounds are characterized by the presence of 2 vanillyl group or a

functionally equivalent group. Examples of several vanilloid compounds or vanilloid

receptor modulators are vanillin (4-hydroxy-3-methoxy-benzaldehyde)! guaiacol (2-

methoxy-phenol), zingerone (4-/4-hydroxy-3-methoxyphenyl/-2-butanon), eugenol-
(2-methoxy4-/2-propenyl/phenol), . and capsaicin  (8-methy-N-vanillyl-6-nonene-

amide).

Among others, capsaicin, the main pungent ingredient in "hot" chili peppers, is a
specific newrotoxin that desensitizes C-fiber afferent neurons. Capsaicin interacts
with vanilloid receptors {VR1), which are predominantly -expressed in cell bodies of
dorsal root ganglia (DRG) or nerve endings of afferent sensory fibers including C-
fiber nerve eadings [Tominaga M, Caterina MJ, Malmberg AB, Rosen TA, Gilbert
H, Skinner K, Raumann BE, Basbaum Al, Julius D: The cloned capsaicin receptor
integrates multiple pain-preducing stimuli. Neuron. 21: 531-543, 1998]. The VR1
receptor was recently cloned [Caterina MJ, Schumacher MA, Tominaga M, Rosen
TA, Levine JD, Julins D: Nature 389: 816-824, (1997)] and identified as a

nonselective cation channel with siX transmembrane domains that is structurally



H, Skinner K, Raumann BE, Basbaum Al, Julius D. The cl oned capsaicin
receptor integrates nultiple pain-producing stinuli. Neuron. 21: igégaﬁ?,
1998]. The VRI receptor was recently cloned [Catarina M, Schunelché y
Toni n. ag¥ M3 R&ELEn 30 TA, Levine JD, Julius D. Nature 389PCHEBIBMAIS (1997)]
and identified as a nonselective catign channel wth. six transnmenbrane
domains that is structurally WO 03/095429 -2 3 FEB KS?' D PCTf EP03/ 04395
related to the TRP (transient receptor. potential) channel fam ly. Binding
of capsaicin .to VRl allows sodi.um calcium and possibly potassiumions to
fl ow down tdekd tocihaTRR (Labkient geadbepitatiababaing fimily.i Bindiepet apsazaki on and
rel ease of neuro-.transmtters fromthe nerve termnals. VR can therefore
be vi ewed & VRIndilekubefiun, icalcagr Angr Passibbh apieearmaings phyiEive dpwatthpul i t hat

elicit neuronal, signals.in. a t hol ogi,cal. _gonditions,or,di seases. There are
abundant oFO%FP%%F%o3¥FHﬁﬂ%e§FR%Q$d%ﬂ%ﬂ ?W%ﬁm¥ﬁgﬁg AL ?%ﬁ@ﬁi%itﬁﬁvﬁeen VRL
activity andsghineas®sn SHChReds thlifals] SEAH Bercdit HeNfibRER Ph1dcf18- , WO 10
99/ 00115 and 00/50387). Further, it has been denonstrated that VR '
transduce mtefrhtex «fi ghahsat katl ahesi¢advelmad that tcheit overacdli signddd adder of

pati ents who have . damaged or, abnormal spinal reflex pathways [De G oat WC
A neur ol ogiPéthplegical ?‘@rdmc_tnﬁé’rglﬁé?%é‘ti ve bl adder. Urol ogy 50 (6A Suppl):

36-52, 19971. Desensitisation of the. afferent nerves by depleting

n. eurotransaxzitters using VRl agonists such as capsaicin 15 has been shown
to give prQiesifg abasdint fidrether indatimeriterat thhadders Wy sttt befveen
associated with spinal_ cord injury and nultiple sclerosis [(Mggi CA:

Ther apeut i ¥Rlpattsily and giscedpsaurtias-pakespmcady ¥l inflopuptesy (oZ.afi®al s and

humans. Lif [ ences 5k, dA7% 1781, 1992) apnd 7 ; Ch@nd' ramani V;
Dasouta POUBRHERIET OORPsRAC RSk i R RSB A R VRICDRBRATES o
treatment fefexr gbfiactipatyadeiniser R0HBYPIitive ebdder AfdpalienGefhgrhaskudy W th
| ong-termfollowip. J. Uol. 158: 2087- 2092, 1997)]. .

damaged or abnormal spinal reflex pathways [De Groat WC: A neurologic basis for:
the overactive bladder. Urology 50 (6A Suppl): 36-52, 1997]. Desensitisation of the.
afferent nerves by depleting neurotransmitters using VR1 agonists such as capsaicin
15 has been _showﬁ to give promising results in the treatment of bladder dysfunction
associated with sp_inal.cord injury and multiple sclerosis [(Maggi CA: Therapeutic
ﬁotential of capsaicin-like molecules - Studies in animals and humans. Life Sciences
51+ 1777-1781, 1992) and (DeRidder D; Chandiramani V; Dasgupta P; VanPoppel
H; Baert L; Fowler CI: Intravesical capsaicin as a treatment for refractory detrusor
20 hyperreflexia: A dual center study with long-term followup. J. Urel. 158: 2087-

2092,_1997)}.

1t is anticipated that antagonism of the VR1 receptor would lead to the blockage of
neurotransmitter release, resulting in prophylaxis and treatment of the condition and

25 diseases associated with VR1 activity.

It is therefore expected that antagonists of the VRI receptor can be used for the
. prophylaxis and treatment of the condition and diseases including chronic pain,
neuropathic pain, postoperative pain, theumatoid arthntic pain, neuralgia, neuropa-

30 thies, algesia, nerve injury, ischaemia, neurodegeneration, stroke, mcontinence,



It is anticipated that antagonismof the VR receptor would lead to the

bl ockage of neurotransmtter release, resulting in prophylaxis an@ 3 FEB i

t r eat ment odidsgondition and 25 diseases associated with VRL activity. It
is therefore expécted that antagonists of the VR receptorﬂﬁﬂ@%@mﬂ@éd for
the prophylaxis and treatnment of the condition and di seases including .

. chronic pain, neuropathic pain, postoperative pain, rheumatoid arthritic
pai n,” neural gia, neuropa 30 thies, algesia, nerve injury, ischaerrua,
neur-odegener ation, stroke, incontinence, 23 FED WD 031095420 4

PCTI EP03/ 0- B8ammairy shapadesp yud ssosimrsangdieRTas vasapmacemtneerrd/D) aughvsr y

i ncontinence (tJ such.as urinary incontinence (LTU ), and/or
overactive %ﬁé&ﬁ‘h%ry %néﬂ?%m LHOKLE _ﬁ‘e’e %fgﬂg%rurlds. having a vanilloid .
agoni st activity repre- 5 sented by the general formula: wherein; 10 XPis -
an oxygen or sulfur atom AP is NHCH2- or -CH2-; YP X OCH3 ORo Ra is a
subst i t ut edWs? 00H9aR%tdisalesed ted cdmabkyds broup 2 omilRad @Onjst adtbvinhesped-n 20

Rai is_an a | Ié E roup, gavi ng 1 to 1 S carbon atons, an al kenyl group
¥
é}ér ‘6%

havi ng® 2 t o5R o TIRRE subst i t ut ed or unsubstituted aryl group
Rb
‘ ' H
&0 - N\H/A OCH,
| X \(;[
| o OR"
Whe'rein; |
10 XF is an oxygen or sulfur atom;

A?  is NHCH.: or -CH,-;

RrR? is a substituted or unsubstituted C,4 aliyl group, or R CO-;

15
wherein -
- RM is an alkyl group having 1 to 18 carbon atoms, am alkenyl group
having 2 to 18 carbon atoms, or substituted or unsubstituted aryl group
20 having 6 to 10 carbon atorus; '

R’ 15 a hydrogen atdm, an alkyl group having 1 to 6 carbon atoms, an alkoxy
group having 1 to 6 carbon atoms, a haloalkyl group having 1 to 6 carbon
atorns or a halogen atom; |

25



having 6 to 10 carbon atons; Rb is a hydrogen atom an al kyl group having 1
to 6 carbon atons, an al koxy group having | -to 6 carbon atoms,ga B@dsfhg,l Kyl
group havj éﬁ%bG carbon atonms or a hal ogen atom 25 WD 03/09 4‘12 F5YRC Z
3 FEB ~0@V3’gflé 0310-t395 is a hydrogen atom an al kyl gtolif*H&#Hy 1 to 4
carbon atom an am noal kyl, a diacid nmgnoester or a-alkyl acid; and the
asteric mark * indicates a chiral- carbon atom and their pharnaceutically

5 acceptable salts. WD 2000/ 61581 di scl'oses am ne derivatives represented by
the general fornmula: n 10 wherein (R, R ) represent (F, F), (CF3i H, or
(iPr, iPr) BS usetilydegentsont,on aicdismstgshaviypetd # pervion atem teeranusedleylpsi s and
cancer. 15 WD 00/,75105 di scl oses tge. onpounds represented by the general.
formul a: 23 FEB7 ©afiF @y BRFhess oty awa;% erein Z represents 5.

the asteric mark * indicates a chiral carbon atom, and their phammaceutically

5 acceptable salts.

- WO 2000/61581 discloses amine derivatives represented by the general formula:

R" Rll

10 ' wherein . - N
(R°, R represent (F, F), (CFs, H), or (iPr, iP1)

as useful agents for diabetes, hyperlipemia, arteriosclerosis and cancer.

15

WO 00/75106 discloses the compounds represented by the general formula:



H2N--(CH2) ,-s HNI ' (CH,) 1-s or PCTIEP03(04393 6 H2ZN- (CH) ,7 ~"SJ RO1~N
in ~vhjoh 10 RO is hydrogen, d-:? alkyl, C3-8 cyeloalltyl, or thezglng,?ggg
arld R 91 is amno-C -6 alkyl, am nocaruonyl-C...fi alkyl, or hydfoxyam no-
car bonyl X9 *8"3##¥y1; and RO and RO' are independently sel eREEEPEAMESA t he
o-roup consisting of H 15 -6 alkyl, Cl1-6 alkyltilio, Cl -6 ai.koxy,

fluoro, chioro, brorno, iodo, and ni t7%" as usef ul agents for treating

M vf P-nmedi at ed di seases in manor als 2 3 FE ?ec~ WD 03/095420 PCT/ EPC3/ 04395
WO 00/ 55152 di scl oses the conpounds represented by the general fornula: X
Ar,~NN_-Arz L--0 HHS wherein Ak is gieterocycle; Are 10

wherein
Z repraseuts
i
H,N—(CH,) 1.6~ H,N (CH,) 5
O ,ITGG
/LK | N
HNI (CH,) 1e— ar 2o \H/.\
1n which
R™ s hydrogen, Ciip alkyl, Cyg cycloaliyl, or the like, and R% is
10 amino-C; . allcyl, anunocarbonyl-C: ¢ alkyl, or hvdroxyamino-
carbony!l C,.5 alloyl; and
R* and R™ are ind=pendantly selected from the group coasisting of H,
Cyg aliyl, Crg alkylthio, Cis alkoxy, fluoro, chiors, bromo,
15 - lode, and nitro;

as useful agents for treating MMP-mediated diseases in mammals.



is tetrahydronapthy; an d L and Q are defined in this specification; as
useful agents for treating inflammtion, inmune related di sease, paiffpand

di abet es- shigygyer, none of these reference discloses sigﬁle o

hydr oxy-t 861 ahydro- napht hal enyl - urea derivatives having VEF VERPHYSH stic
activity. The devel opnent of a conpOUﬂd7mhich has effective VR antagonistic
activity and can be used for the prophylaxis and treatnent of diseases
associated with VRL 20 activity, in particular for the treatnment of urinary
i ncontinence, urge urinary incontinence, overactive bl adder as well as
pain, and/or inflammtory diseases such as asthma and COPD has been

desired. 2 3 FED 7cn:, 5 WD 03/095420 SUMMARY, OF THE | NVENTI ON
PCTTEP43 144‘%@&%{ &3 %g?ﬁ 85 SoEPPEnR EhTentgd 0y the general formula:

hydr oxy-t et r ahydr o- napht hal enyl uxea derivative of the. formula (1), their

tautonneric and stereoisoneric form and salts thereof HN (1) wherein , or

10 in which Y represents a direct bond, 15 20 Rl, R2 and R3 i ndependently

represent hydrogen, hal ogen, hydroxxiﬁ\pit&o, carboxy, amno. Cl.6

al kyl amin. o, di(Cl-s al kyl)am A8~y ~ArL—Q
_ - H H

5 wherein
Ar,  isheterocycle;

Ay 1s tetrahydronapthy; and
10 '
L and Q are defined in this specification;

as useful agents for treating inflammation, :immune related disease, pain and diabetes.

15 However, none of these reference discloses simple hyd.roxy—tetra.hydro-naphtha.lenyl—

urea derivatives having VR antagonistic activity.

The development of a compoﬁnd which has effective VR1 antagonistic activity and
can be used for the prophylaxis and treatment of diseases associated with VRI
20 activity, in particular for the treatment of urinary incontinence, urge urinary
incontinence, overactive bladder as well as pain, andfof inflammatory diseases such

as ast’mﬁa and COPD has been desired.



C3-g cycl oal kyl arni . no, Cl-6 al koxycarbonyl, phenyl, beuzyl, sulfopamde, -
Cl -6 al kanoyl, Cl-6 al kanoyl ami no, carbanoyl, 23 FF67UU WD 03/ 095420 4850010
Z1 PCT/ EP, - Cl1 _6 al kyl carbanoyl, cyano, Cl-6 alkyl ionally._
substitutgg;gvﬁéggano, Cl1_6 al koxycarbonyl or nono-, di-, %B% Pyﬂﬁﬁbgen,
Cl-6 allcoxy optionally substituted by grono-, di-, or tri- hal ogen,

- phenoxy optionally substituted by halogen or C1 6 alkyl, or C1.6 alkylthio
optionally substituted by nono-, di-, or tri- halogen; R4, R5, R6 and R7 '

i ndependent |y represent hydrogen, Cl 6 alkyl or phenyl; represents hydrogen
or O -6 al¥yMMARY 0P TS INYSN KON dr ogen, hal ogen or Cz_6 al kyl. The

hydr oxy- t et rahydr o-napht hal enyl urea derivatives of fornula (1), their
tautonmeric 15 and stereoisoneric form and salts thereof surprisingly show
excel | ent Viljs aleaBOR1Shi grodigkiahfdtox T ReMhfdi8-nabRBEREPhesSuidvatl LoegReci al |y
for the prophylaxis and ‘treatnment of diseases associated-with VR activity,
in parti cul @mier(l} Heittrgatwentandkteram genarid foanyaidrebnthiensrdce and/ or
overactive bl adder. 20 preferably, the hydroxy-tetrahydro-napht hal enyl urea
derivatives of formula (1) are those wherein 25 represents , or in which

)
M«
HN N~
H

Z
wherein
1 R2
- R3
>y
10
in which
Y represents 2 direct bond, B
R* , or ATJC
15 R™R

- RL R? and R? independently represent hydrogen, halogen, hydroxy,
nitro, carboxy, amino, Cis alkylamino, di(Ci¢ alkyl)amino,
Cis cycloalkylamino, C,. alkoxycarbonyl, phenyl, benzyl,

20 _ ~ sulfonamide, Cy.s alkanoyl, Ci¢ alkanoylamino, carbamoyl,



Y represents a direct bond, or WD 03/095420 -10 4 10 15 20 2 3 FED 200.

PCT/ EPO3/ 04395 R, R2 and R3 independently represent hydrogen, halioggmn:
hydr oxy, i arboxyl, am no, Cl1_6 al kyl anui no, di(Cl | kyl ) anai . no,
3 g cycl\ggl E’B é%{fu no, Cl_6 al koxycarbonyl, phenyl, b_enzyIPCT?Eﬂﬁod??ém de,
Cl_6 al kanoyl, Cl -6 al kanoyl anino, car b@nzoyl Cl-r, al kyl carbanoyl, cyano,
Cl.6 alkyl optionally substituted by -cyano, Cl 6 al koxycar bonyl -or nono-,
di-, or tri-halogen, Cl1_6 alkoxy optionally substituted by nono-, di-, or
tri- hal ogen, phenoxy optionally substituted by hal ogen or Cl-6 al kyl, or
Cl-6 aLkylthio optionall nysaLdﬂsyli:arhamdylbyyamnGT 5alhtjf1-9ptbmaﬂy fubshailtaijen; R4

and R5 independently represent r ' -6 al kyl; and . Z and_ZzZ2 each
“represent hydrogen. In anoctyﬁ’é%(g @ESW onyh ar mono di-, or tri-halogen, Ci.s

v oxy- et ahydr o napht Dol SRS ABUMES Ok 00 LB L gakabe those
phenoxy optionally substituted by halogen or Cys alkyl, or C; 4

3 alkylthio optionally substifuted by mono-, di-, or tn- halogen;

R*, R®, R® and R’ mdependently represent hydrogen, Ci alkyl or
phenyl; |

10 z! represents hydro gén or C;galkyl; and
Zlf represents hydrogen, halogen or C) . alkyl.
The hydro_xy-tetrahydro-naphthalenylurea_deﬁvatives of formula (D, their tautomeric
15 and stereoisomeric form, and salts thereof surprisingly show excellent VR1
antagonistic activity. They are, therefore suitable especially for the prophylaxis and
treatment of diseases associated. with VR activity, in particular for the treatment of -

urge urinary incontinence and/or overactive bladder.

20 Preferably, the hydrox?-tetrahydro—naphthalénylurea derivatives of formula (I) are

those whereln

X represents
F\1 R2 _ !

25 ' _ , or
in which

Y represents a direct bond, or



10 -11- represents a direct bond or RS PCTI EPO3/0-&395 R2 and R3
i ndependent |y represent hydrogen, hal ogen, di (Cl-6 al kyl)am no,?&3E8 7~

cycl oal kW@%ﬂ?ﬁQm Cl- 6 al koxycarbonyl, Cl-6 alkyl opti onalL@E%(%Zstl tuted by

cyano, Cl-6 koxycar bonyl or nono-, di-, or tri-hal ogen,

optional ly substituted by nmono-, di-, @ tri- halogen, phenoxy optlonally
substituted by hal ogen or Cl-6 aI kyI or C1-6 alkylthio optionally
substituted by nono-, di-, or tri- hal ogen; R4 and R5 each represent

hydrogen; and 15 Z' and Z° each represent hydrogen. In another enbodi nent,
t he hydroxy-tetrahydxo- napht hal enyl urea der.ivatives of fornmula (1) can be
those wherein 20 X represents Y 25 in whjch represents a direct band or WO
03/095420 -12 RS R4 in which 5 2 3 FI 8 205

R!, R? and R? independe.ntly represent hydrogen, halogen, hydroxy,

5 ' nitro, carboxyl, amino, Cy.6 alkylamino, di{Cy.s alkyl)amino,

Cig cycloalkylamino, (31 s alkoxycarbonyl, phenyl, benzyl,

sulfonamide, C,¢ atkanoyl, C;¢ alkanoylamino, carbamoyl,

C,.¢ alkylearbamoyl, cyano, C, alkyl optionally substituted by

cyano, Cy¢ alkoxycarbonyl or 010N0-, di-, or tri-halogen, Cis

10 ' ' alkoxy bptionally substituted b‘y' mono-, di-, or tri- halogen,
| - phenoxy optionally substituted by halogen or C;.6 alkyl, or Cy¢

alkylthio op tionally sub stit_ﬁted by mono-, di-, or T.I_‘i—'héﬂO gen;

~ R*and R’ independently represent hydrogen or Cy:salicyl; and

15 _ _
7' and 7% each represent hydrogen.
In a.noth_er' e'mbodiménf, the hydroxyétetrahydro—naphthalénylurea derivatives of
formula (I) can be those wherein -
20 N
| X represents
i R2 R
2
R3 -
Sy Y IR

, Of

25 1n which



PCT/ EP03/ 04395 R and R~ independently represent hydrogen, chlorg, PronD
fluoro, cyclopentylamno, trifluoronmethyl, or trifluoronethoxy; iﬁslﬂﬁ%mand
R5 each ra&;gﬁsqﬁ ,hydrogen; and 1-0 Z' and Z2 each represent hédrogen 15 In
anot her elbodi nent, the hydxoxy- t et r ahydr o- - napht hal enyl ur BaT&EP843tS ves of
formula (1) can be those wherein h represents R2 20 in which Y represents
direct bond or R5 j FED 2fi 05 WD 03/ 098420 -13 in which PCTIEl"' 0310-1395 R}
and R2 independently represent hydrogen, chloro, bronco, fluoro, 5

cycl opentylamno, trifluororethyl, or trifluoronethoxy; R3, R4 and R5 each

represent hydrogen; apd Z}eﬁggﬁggagﬁgﬁbgﬁ@5psent hydrogen. 10 More
preferably, said hydroxy-tetrahydro-naphthal enylurea derivative of the

‘formula (1) is selected fromthe group consisting of: N
[4-chloro-3-(tifluoron7ethyl)phenyl]- N(7 hydr oxy-5, 6, 7, 8-tetrahydra-1

naght hal enyl ) ur ea;
/}4\

R

5 R', R? and R’ independently represent hydrogen, halogen, di(Cs
alkylyamino, Ci cycloalkylamino, Ci¢ alkoxycarbonyl, Cig
alkyl optiornally substituted by cyano, Cy.s alkoxycarbonyl or
mono-, di-, or tri-halog.eln, Ci.¢ alkoxy optionally substituted by

| mono-, di-, or tri- halogen, phenoxy optionally substituted by

10 .. halogen or Ci¢ allcyl; or C5 alkylthio thion_ally substituted
by mono-, di-, or tri- halogen; ' | o

R* and R® each represen{ hydrogen; and S
15 Z' and Z* each represent hydrogen. '

- In another embodiment, the 'hydr\oxy—tetrahydro-naph_thalenylu:rea denvatives of

formula (I) can be those wherein

20 - X represents
1 Rz
R 3
\_Y
in which
25

Y represents a direct bond or



15 N-(3-chl orophenyl)-N -(7-hydroxy-5,6, 7, 8-tetrahydro-I|-napht hal enyl)urea; -

N-(7-hydroxy-5,6,7, 8-tetrahydro- | zgg MK
- n. apht halgpyddesNo- [ 3- (i ri fluorometliyl ) phenyl] urea; '1%71\{%‘]30)( : % 'y
8-t.etrahydra- | -naphthal enyl)-N -[4- (trlfluororrethyl)phe g129° Et hyl

3-({[(7-hydroxy-5,6,7,8-tetrahydro- I-naqt;t hal enyl ) am no] car bonyl }
- am no) benzoate; N-(7-hydroxy-5,6, 7, 8- retrahydro- I .
- napht hal enyl ) - N - (1- napht hyl )urea; 20 '
N ( 7- hydroxy-5, 6, 7, 8-tetrahydro-1-napht hal enyl )-N -(2-naphthyl)urea; N (3
, 4-di chl or ophenyl )-N -(7-hydroxy-5, 6,7, 8-tetrahydro-|- naphthal enyl)urea;
N-( 7- hydr oxy-5,6,7, 8- tetrahyd%o- I ' _
- napht hal en. yl ) - N - -(4-isopropil phenyl )urea; N-(7-hydroxy-5, 6,7,
8-tetrahydro- | -napht hal eni/;gh (4- phenoxypheuyl ) ur ea. _
N-[4-chloro-3-(trifluoromethyl)phenyl] N-(7-hydroxy-5,6,7,8- tetrahydro | 25
napht hal enyl Jurea; N-[4-chlorB-3-(trifluoronethyl)phenyl]-N-[(7
S) - 7- hydroxy-5, 6,7, 8-tetrahydro-I- naphthal enyl ] urea,;
N—[4 chloro-3-(trifl uororret hyl ) phenyl
-[(7R) - 7- hydr oxy-5 8-tetrahydro-|- naphthal enyl]urea; 30

N-(? bydr oxy-5, 6, 7, 811‘{ P’rghydro- | - napht hal enyl ) - N - phenyl ur ea;
N- (4- chl orophenyl )-N -(7-hydroxy-5,6, 7, 8-tetrahyd.ro- | -naphthal enyl)
urea; WO 03/095420 -14 INS 4395 N-(7- hydr oxy- 5, 6, 7, 8-tetrahydro- .|
- napht hal enyl ) - N [ZRCtaudeumimdeﬂYpr@ﬁWD} lhbféwgenl\lcl(llﬁsd?}bdmm&yﬂﬁor@ 7,
8-tetrahydro- | -naphthalen trifl uoronethyl N-(3

, 4- di chl or ophenyl )-N - (7- hﬁ 8??/“%13%&7@ g fiugy Eﬁ@ 82%%#?%P@ﬁyl)urea
_N-(7_hydroxy 5,6, 7, 8-tetrahydro-1-napht hal enyl )-N-[4-(trifl uoronet hoxy) pheny .
| Jurea; 5 N-(7- hydro 56,7, 8 -tetrahydro-|
- napht hal enyl )-N - BgrRI‘ ImtbR rethirepyidne hygopem;emd N- ( 7- hydr oxy- 5, 6 7,
8- tetrahydro- I -naphthal enyl)-N -(2,4,6-trinmethoxyb enzyl)urea; N (2,

d|f|90robenzyl) N -(7-hydroxy-5,6,7, 8-tetrahydro- I - napht hal enyl ) ur'ea;

- Z'and Z® - each represent hydrogen

I another embodment the. hydroxy-tetra.hydmmaphthalenylurea denvatwes of

formula (I) can be those wherein

X represents ' L ' '
-\ m -
in which
20
Y represents direct bond or
R5

I



N-[(?R)-?-hydroxy-S,6,7,8-tetrahydro-|-naphthalenyI]-N—[4-(trifIuproneth¥1)b
euzylJurea; N-[(75)- 7-hydro xy-5,6,7, 8-tetrahydro- | SFEB 200

- napht hal foN-[4-(trifluorornethyl) 10 benzyl]urea; _ i

N-[(7R) - ﬁ%éﬂr’%%“- 5,6,7, (7R)-7-hydxoxl | PCT/ER03/04395

-napht hal enyl ] -N -[4-(trifluoronethoxy)jspenzylJurea;, N [(7S)-7

- hydr oxy-5, 6, 7, 8-tetrahydro- | -napht haﬁ enyl]-N-[4-(trifluoronethoxy)-

benzyl Jurea;. 15 N-[2-(4-chloropherLyl)ethyl]-N(7-hydroxy-5,6,7,8
-tetrahydro- I -napht hal enyl )urea; - and
N-[3-fluoro-4-(trifluoromethyl)benzyl]-N -(7-hydroxy-5,6,7, 8-tetrahydro-I -
napht hal enyl Yurea. -20 In t: %ﬂﬁ%ﬁteXt of the present invention, the
substituents, if not stated otherwi se, m general have the. follow ng

meani ng: The Al kyl per se and "al k" and "alkyl" in allcoxy, alkanoyl,

a} kyl am no, aIkyIaninq- car bonyl, al kyl arm nosul phonyl, al kyl sul phonyl am no,
al koxycar bonyl , al koxXy 28l B3 phdomi i oepnsderd | iydnagghankin, bepnesiuroa | i near
or branched al kyl radical hayin eneral.ly 1 to.6 referahly 1 to 4 and
particularly preferably 1{?%k@m@§P%BWL§PgHéPHm 5ﬁg§§ﬂPWWﬂmﬁF%ﬁstrativer
and preferably nethyl, ethyl, n-propyl, isopropyl, tert- butyl, n-pentyl and

n- hexyl. 30 Al koxy ill us'&rati vely and preferably represents nethoxy, ethoxy,
n- pr opoxy, i so- propd%?yR BadR—SIammp:esmthpémgcmamdnd n- hexoxy. 2 3 FEB
2fifj5 WD 03/095420 -15 PCT/ EPO3/0- 1395 Al kauoyl illustratively and

preferably represents acetyl and propanoyl. Al kylam no represents an.

al kyl am no radi cal i 0ok ndependently 5 sel ected) -alkyl
substituents, il &g??;te?%eﬁgﬁg%hg\rﬁ%f’er'abl y representing nethylam no,
10 : :

More preferably, said hydroxy-tetrahydro-naphthalenylurea derivative of the formula

ren

. (1) is selected from the group consisting of;

N{4-chloro-3-(trifluoromethylphenyl}-N{7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenylurea; .

15 - N-(3-chlorophenyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro- I-Haphthaléﬁyl)nrea:; |

- N-(7-hydroxy-5,6,7,8-tetrahydro-1 -n_apﬁthalenyl}N.‘-B —(triﬂuoromcﬂlyl)phenyl] u.réa;
N-(7 -hydrbxy-S ,6,7, 8-tetrahydro-1 -naphthalenyl)-N'-[4;(uiﬂuoromethy1)phenyij urea;
Ethyl 3-{{[(7-hydroxy-5,6,7 8-tetrahydro-1-naphthalenyl)aminojcarbonyl } amino Yhenzoate;,

© N-{7-hydroxy-5,6,7,8-tetrahydro-1 —-naphthalenyl)—N‘—(l -naphthyljurea;

20 N-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl) -N.'—(Z-naphthyl)urea;
N-(3,4-dichlotophenyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro- l»naphthalcnyl)ﬁrea;
N-(7-hydroxy-5,6,7,8-tetrahydro-1 -naphthalenyl)-N"-(4-isopr0pylphenyl)urea;'

“N-(7-hydroxy-5,6,7 58—thahydr6- 1 -naphthalcnyl)-N'-(4-phcn0xyphenyl)uréa.
N-[4-chlore-3 -(tn’ﬂuoromethyl)phényl]—N‘— (7-hydroxy-5,6,7,8-tetrahydro-1-

25 naphthalenyl]urea; | _ _ _

' N-[4-chloro-3-{trifluoromethyl)phenyl}-N'-[(75)-7-hydroxy-5,6,7,8-tetrahydro-1-
naphthalenyijurea;
N-{4-chlore-3-{triflucromethylphenyl]-N'-[(7R)-7-hydroxy-5,6,7 ,8-tetrahydro-1-
naphthalenyl]urea, | -

30 N-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthaleny!)-N'-phenylurea;
N-{4-chlorophenyl}-N'-(7-hydroxy-5 ,6,7,8-tetrabydro-1-naphthalenyljurea;



et hyl am no, n-propylam no, isopropylam no, tert-butyl ainino, n-pentylam no,
n- hexyl -am no, NN-dirnethylam no, N, N-diethylam no, N-ethyl-N nethylaznino,
N- et hyl - N-n-propyl anri no, N-isopropyl-N n-propyl am no, 005
N-t - but ykydoisRiRAy! am no, N-ethyl - N-n-pentyl anm no and 3 F_EB '

N n- hexyl - N-net hyl ami no. 10 Al kyl ar ni nocar bonyl or al kyl c i gAFHG (35
represents an al kyl arni nocarbonyl radigal having one or two (independently
sel ected) al kyl substituents, illustratively and preferably representing
met hyl arri nocar bonyl, ‘et hyl am nocarbonyl, n-propyl am no- carbonyl,

i sopropyl am no-carbonyl, tert- bug}lyl an nocar bon i-p ent ;il arni nocarb 15

|
onyl 1 el earea s B e AR FRA eH D - e figpiomethyDpheny jurea.

N, N- - di et hyd am ar b- I eth - r.hacar bo ' )
N et byl - NG BPRRS R AR By KR R PR R S R ey
N-t-butyl 'N@%Mh@%ﬂ]ﬁﬁﬂ@@@@lmd&@tﬁ&b%ﬁ%ﬁ@l)&a%ﬂia!&yﬁ@fe&? nyl and

N- n- hexyl - - N-rnet hyl am aocar bonyl . 20 koxycar bonyl" illusStratively and

pr ef er abl yNr@gryememiss, iBttttuhydrar buappthaleay hrofy4-(odntromethoxnpbemplosegcar bonyl |
i sopropoxycarhonyl, tert-butoxycarbony|, n-pentoxy- carbonyl and

n- hex%xycaNbd; ﬂ?omﬁ?(éé%ﬁ%#érhﬁpﬁﬁi%’ﬂ-ﬁ%@#@@rymal%@x s1zetgtry

repr esent synet ) | L0, 1. QN 1 .
n- pr opoxycl(jr o%%%%’g?ﬂy:tég%ﬁ%go&gg a?ﬁ%ﬁf}{lm &ﬁ%@@gﬂfe&%{&%ﬂ% lc?gllrelai’onyl am no,
n- pent oxy cEroMyifaBtsbenarfN'-25hpddok @50 Y,8 aebadivik @i fiapthalhianey| am no
illustrati vel%/ and preferably re&r esents acetKI am no and et hyl carb-

onyl ani no. NI(RYychusarRit.0.périembydad -1anheglend BNk Griuseregiay Dibguzyl jurea;

cycl oal kyl gar.bany! o S, A choal kyl up hayi enerally 3 to 8

and pref or S0 B PR o e SR 81 R D808 P 6

PCT/ EP031083931jiddaust rativel y and preferably representing cyclopropyl,

- cycl obutyl, eyclopentyl,
N-{(7R)-7-hydroxy-5,6,78-tetrahydro-1-naphthalenyl]-N'-[4~(trifluoromethoxy)- -
benzyllurea; ' . _ _ |
N-[(78)-7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl)-N'-{4-(triflucromethoxy)-
‘benzyllurea; _ '

15 = . N-[2-(4-chlorophenyl)ethyl]-N'-(7-hydroxy-5,6,7,8-tetrahydro-t-naphthalenyljurea;
and ' - . ' -
N-[3-fluoro-4-(trifluoromethyl}benzyl]-WN'-(7-hydroxy-5,6,7,8-tetrahydro-1 -
naphthalenyljurea.

20 In the context of the present invention, the substituents, if not stated otherwise, in

general have the following meaning:

The Alkyl per se and “alk” and “alky!” 1n alkoxy, a]kanoyl,. alkylamine, alkylamino-
carbonyl, alkylaminosulphonyl, alkylsulphonylamine, alkoxycarbonyl, alkoxy-

25 carbonylamino and alkanoylamino represent a linear or branched alkyl radical having
generally 1 to 6, preferably 1 to 4 and particularly preferably 1 to 3 carbon atoms,
representing illustratively and preferably methyl, ethyl, n-propyl, isopropyl, tert-
butyl, n—ﬁentyi and n-hexyl. '

30 Alkoxy illustratively and preferably represents methoxy, ethoxy, n-propoxy, iso-

Propoxy, tert-butoxy, n-pentoxy and r-hexoxy.



cycl ohexyl and cycl oheptyl. Cycl oal kyl am no represents a cycl oal kyl am no
radi cal having one or two (indepen- 5 dently selected) cycloal kyl73 FEB 7ff

substitu i.lJustratively and preferably representing cycl opropyl am no,
cycl obuty aﬁ%?%g# cycl opentyl arrzino, cycl ohexylanin.o an€%5§3B89393

heptyl ami no. Hal ogen represents fluorine, chlorine, brom ne and iodine. 10
Preferably, the nedicanent of the presgpt .invention further conprise one or
nore pharmaceutically acceptable carriers and/or excipients. The

hydr oxy-t et rahydr o- napht hal enyl urea derivatives of the formula (1), their
15 tautoneric and stereoisonerie form and salts thereof are effective for
treating or preventing a disease selected fromthe group consisting of urge

urinary inegnt.i0e; o) Ll Ents G, tg]rgnca ' \eur opat-hi ¢ pain,
post operative 182&2@%%%%@%. gﬁﬁ%ﬁ%i %Spgﬁt N, néﬁ?ﬂ)a#ayg . neur opat hi es,
al gesia, nerve injury, iscbaer ia, neuro- degeneration and/or stroke, as

wel | as inflammatory di seases such as asthma and 20 COPD since the di seases
al so rel at &lpdaymo agpresppisyan Thelaonrpouds! daengdens corigpl indmepdatlyor t he

t r eat pent d .pr.ophyl axi s, of [z i in..is a formof in often
assoc?gtedgaf?%bhgg%%%§§ggggﬁwgﬁgggggﬁ{%@fBgﬁ?%bbﬁ%ﬁ?ﬁfﬁFgfnsggﬁFﬁvldiabetic
neur opat hy ctieRiapatnbheplWiRACKo PR PlanPaSt tdrebi@ntndnd-ZanRasiepelat i ve
neural gia, neural gia due to nerve conpression and other neuralgias, phantom
pai n, conphexylreghondlNpanehglamdeeandg\-diatdeminn N-ethypdf-aistifeaninouN- '
neuropat hies |i thos% associ at ed mLﬁQ B IVlinfec 'og, ngn, afsociated
wi th cent r SRy ERGREARY I D0 A -HOREPY &S PFHRY 1R H"‘é W-Dr R lagindar ki nson
di sease or \gpi gl L A KV Qe i ind injury, and post-stroke
pai 30 W 03 002320 FhH K T LERNIRH RIS, T 1) U

10 ' '

Alkylaminocarbonylr or alkylcarbamoyl represents an alkylaminocarbonyl radical

having one or. two (mdependently sé_lec;ted) alkyl subsﬁtuents, il_IﬁstratiVely and

- preferably representing memylmﬁinocarbonyl, ethylaminocarbonyl, n-propylamino-
carbonyl, isopropylamino-carbonyl, tert-butylaminocarbonyl, ri-pentyl_anﬁnocarb—‘

13 onyl, n-hexylarnjnbcarbonyl, N,N~d'1methylamin;acarbonyl, N,N-die_:thylauﬁnocgrb«
onyl, N-'ethyl-N~methy1aminocarbonyl, N-methyl—N-n—ﬁropylaminocﬁrbonyl, N-
isopropyl-N-n-propylaminccarbonyl, N-t-butyl—_N~methylaminocarbonyl, N-ethyl-N-

n-p enfylamho-carbonyl and N-n-hexyl-N-methylaminocarbony!.

20 Alkoxycarbonyl illustratively and preferably represents.metho'xycarbonyl, ethoxy-
carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxy- = -~
carbonyl and n-hexoxycarbonyl. Alkoxycarbonylamino illustratively and preférably
represents methoxycarbonylamiﬁo, ethoxycarbonylamino, n-propoxycarbonylamino,
1s0propoxycarbonylamine, fert-butéxycarbonylamino, n-pentoxycarbonylamine and

25 n-hexoxycarbonylamino.

- Alkanoylamino illustratively and preferably represents acetylamino and ethylcarb-

onylamino.

30 Cycloalkyl per se and in cycloalkylamino a_nd m cycloalkylcarbonyl represents a
cycloalkyl group having generélly 3 to & and preferably .5 to 7 carbon atoms,



PCTI EPO3/ 04395 Furthernore, the conpounds are useful for the treatnent of
muscul oskel etal pain, a formof pain often associated with osteodrihkB ili's
or rheur@bqugqgﬁhritis or other fornms of arthritis, and back pain. 5 In
addi tion, "the conpounds are usful for the treatnment of pafhTd¥8ye438ted with
cancer, including visceral or neuropai i c pain associated with cancer or
cancer treatnent. The conpounds are furthernore useful for the treatnent of.
visceral pain, e.g. pain associated with obstruction of hollow viscus |iKke
gal | stone colik, .pain associated with 10 irritable bowel syndrone, pelvic

pai n, vul vodyntiaelyohadi pleGirgbl9r ripreghato dyrlcrogie germaundsydiopedlso usef ul
for the treatnent of pain associated with inflam nmatory |esions of joints,
skin, nusclelsherylnad vedoheptylThe conpounds are of use for the treatnent of
orof asci al pain and headache, e.g. mgrainé or tension-type headache.
EVMBODI MENT OF THE | NVENTI ON 20 The conpound of the fornula (I) of the

present i I [Map, t,Q4: £ et hods
(A . [B], Q{%ﬁéﬂ%?@ﬂ?ﬁ 4 F‘?‘fl‘%ﬂ% 257 tz][af.%iw%e o icRua AL BAL 600 (EpdiEl NOAS
mor esof t hiensubsiccteadp rysioakyl bulasivadnis) oillgstoatpelyc antd Qeyfergilp uppresaandg hydr oxyl
group of the conpounds used as starting materials or internedi ates are
advant ageGUSIOPrIpyHEEE 5 CHPUE I HRBICe €Y §IARCAY 8N sE e b ewy leBweansikGyEloed i n t he
art. 25 1aemsmggf the protecting groups are described in "Protective

G oups in anic Synthesis (3rd Edition)" by G eene and Wits, John W ey
and Sons, New York 1999. WO 03/095420 -18 [Method Al OCN~ (1) 2 3 FED

Halogen represents fluorine, chlorine, bromine and iodine.
10
Preferably, the medicament of the present invention further comprise one or more

pharmaceutically acceptable carrers and/or excipients. -

The hydroxy-tetrabydro-paphthalenylurea denivatives of the fomiul-a [I),I their -

15 tautomeric and stereoisomeric form, and salts thereof are effective for treating or
| preventing a disease selected from the group consisting of urge unnary inconti;uence;.
overactive bladder, chronic pain, heuropathjc pa.m, poétoPerative pain, rheumatoid.
arthritic pain, ncﬁralgia, neuropathies, algesia, nerve injury, ischaemia, neuro-
degeneration and/or stroke, as well as inflammatory diseases such as asthma aﬁd

20 COPD since the diseases also relate to VR1 activity.

The compounds are additiopally of use for the treatment and prophylaxis of Neuro-
pafhic pain, is a form of pain often associated with herpes zoster and post—hexpetié
neuralgia, painful diabetic neuropathy, neuropathic low back pain, posttraumatic and

25 - postoperative neuralgia, neuralgia due to nerve compression and othe_r'neuralgias,
phantom p'cﬁn, complex rtegional pain syndromes, infectious or paramfectious
neuropathies like those associated with HIV infection, pain associated with central
nervous system disorders like multiple sclerosis or Parkinson disease or spinal cord
injury or traumatic brain injury, and post-stroke' pain.,

30



LCT/ E P03/ 04395 The compound of the forrmula (1) (wherein X, ZI and Z2 are
the same as defined above) can be prepared by the reaction of tHé [ddnibund
of the fornula (I1) (wherein ZI and Z2 are the sanme as qgiin&ad.adeve) and
isocyané¥%“ﬁ??f (wherein Xis the-same as defined above) The reaction may
be carried out in a solvent including,,for instance, hal ogenated 10

hydr ocar bons such as di chl oronet hane, chl orof orm and 1, 2-di chl or oet hane;

et hers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran.
(THE) and 1, 2- di nmet hoxyet hane; aromatic hydrocarbons such as benzene,

t ol uene. anbusdyareaee, thengampduads gtrcksead fae Srcomsatmpntect mmcapbaskelgiahpais, i,

N-di rnet hyLformarni de. (DVF),. N,. N:. di net hyl.acet a, mi de 1vlL.AC) an
N- net hyl pyl{orna gﬁgﬁl& G\ ?Ia{}lfle‘éﬂ%u%sﬁeo&%ﬁ% oighwﬁﬁ@?%#ag 6fi di none
(DNFT) 5 sUbFrRxio@ 8hiSiiC Bn @Baclti it hy | sul foxi de (DVMBO); and ot hers. o
Optionally, two or nore of the solvents selected fromthe |isted above can

be m xed and used. The reaction can be carried out in the presence of
organi ¢ base such as pyridine or _20 tLi et hyl am The reaction tenperature

can bd opt MoiiisR, fecogmosnes g vehil dord %Hﬁfmﬁa@fn @eaén BESOCaEdcYiEyCant e

reaction t : | ot ke , . tenperature
to 100C Tﬁieahl’%ég}t\ki:é%ﬁdl Mé%@%%%%ﬁ%?ﬁ %%8§184r6,‘1%d{s]1u%f¢§, Or%gg‘%r e o a8 o5
hours and preferably Ito 24 hours. 23 FEB7U WD 03/095120 -19 PCT/ EPO3/ 0-t 395
The conpound.of the fornula (I1) and isocyanate (Tli) are commercially

avai | abl e &ke cempoyyuls pyre fatlwampie virduluoe et rRiteRRt eeElsRiTguREn, §-BEPHBd B

(ti)

associated with obstruction of hollow viscus like gallstone colik, pain associated with

10 irritable bowel syﬁdrome, pelvic pain, vulvodynia, orchialgia or prostatodynia.

The compounds are also useful for the treatment of pain associated with inflam-

matory lesions of joints, skin, muscles or nerves.

15 ‘The compounds are of use for the {reatroent of orofascial pain and headache, e.g.
: migraine or tension-type headache. |

ot

. EMBODIMENT OF THE INVENTION

20 The compoﬁnd of the formula (I) of the present invention can be, but not limited to
‘b, prepared by the methods [A} LB, (CL [D], [E), [Fl, or [G] below. In some _
en_:mbodimenfs, one or more of the substituents, such #5 amino group, carboxyl group,
Ia.-uci hydroxy! group of the compounds used as starfing materials or intermediates are
advantageously protected by a protecting group known te those skilled in {he art.

25 Example.s of the protecting groups are described in “Protective Groups m Organic
Synthesis (3rd Edition)” by Greene and Wuts, John Wiley and Sons, New York
1999.



+ phosgene, di phosgene, triphosgene, CDl or CDT H2 N5 (1) The conpound
of the formula (1) (wherein X; ZI and Z' are the sane as defined g@pyﬁ?mgan
be- pr epaygfygsHeacti ng the conpound of the formula (I1) Q”pﬁf ip_(f and Z2
are the. sane as defined. above) w th phosgene, diphosgene, |%ﬂ8§ﬁéne, 1,1
10 carbonyl diim dazole (CDI), or |,1" -ggarbonyldi(1,2,4-triazole)(CDT), and

t hen addi ng the conpound of the fornmula (IV) (wherein X is the sane as
defined above) to the reaction mxture: The reaction nmay be carried out in a
sol vent inﬁkuﬂing&'for i nstance, hal ogenated 15 hydrocarbons such as .

di chi or onet'& %@ hl or of orm and 1, 2-di chl oroet hane; ethers such as di et hyl
ether, isopropyl ether, dioxane and tetrahydrofuran (THF) angy1,2-

di net hoxyet hane; aromatic hydrocarbons such as benzene, toluédhe and xyl ene; ,
nitriles such 'as acetonitrile; am des such as N, N-dineth Lﬁg(na%ide (DVF) ,
N, N di met hyl acet anmi dgH{ DMAC) and N-i net hyl pyrrolidone (NVR); Hea such as
1,3- 20 dipefhyl . -2-i Optli onal'l y, two or

1 dazol i di 5&2\&( Di va); andpther
nmore of the “sg ¢l ect ed yhe listed aboye be~mi xed and used.
The reacti a1k ¢ can be optional Ty S& dépe he conpounds to
be reacted. The on tenperature is usually, bu ' ited to, about

ction may be conducted for, usually, [30 mnutes to 10

hours and prefer ;2 to 24 hoyng. WO 03/095420 23 FI(EII)B ’?_(2115 .

y
PCT/ 1P03104395 s

‘The compound of the formula (I) (wherein X, Z' and Z? are the same as defined
5. above) can be prepared by the reaction of the compound of the formula (II) {wherein
Z' and Z% are the same as defined above) and 1isocyanate (II) (wherein X is the same

as defined above) .

The reaction may be carried out in a solvent including, for instance, halogénafed
10 | hydrocaﬂ;dns such as dichlciro-methane, chloroform and 1,2-dichloroethéme; ethers
such as diethyl ether, isopropyl ether, dioxane aﬁd tétrahydroﬁlran (THF) and 1,2-
dimethoxy_ethane; aromatic hydrocarbons such as benzeune, toluene and xylene;
nitriles such as acetonitrile; amides such as N, N-dimethylformamide (DMF), N; N-
dime_thylacetamide (DMAC) and N-methylpyrrolidone (NMP); urea such as 1,3-
15 dimethyli-2-imidazolidinone {DMI); sulfoxides such as dimethylsuifoxide (DMSQ);
and others. Optionally, two or more of the solvents selected from the listed above can T

be mixed and used.

The reaction can be carried out in the presence of organic base such as pyridine or

20 triethylamine.

The reaction temperature can be optionally set depending on the compounds to be
reacted. The reaction temperature is usually, but not limited to, about rocom
temperature {o 100°C. The reaction may be conducted for, usually, 30 minutes to 48

25 hours and preferably 1 to 24 hours.



-20 Phosgene, di phosgene, triphosgene, CDI, and CDT are commercially

avai l able and the conpound of the fornmula (1V) is commercially avajl able or
can be prepared by the use of known techniques. 5 [Method C] HzZN I—NIEIEB i)
The conp 4ghe formula (1) (wherein X, Zi and Z2 are the sane as
defined %qug%\j'é{? can be prepared by reacting the corrpourﬂfTé‘FP“t"r%”Por mul a
(I'1) (wherein Z' and Z2 are the sane qigc_lefi ned above) and the conpound of
the formula (V) (wherein Li represents”hal ogen atom such as chlorine,
brom ne, or iodine atom) and then adding the conpound of the formula (V)
(wherein X is the sane as defined above) to the reaction mxture. 15 The
reacti on nie bempeund efdhe dtrmula 80 said/sntyanate (Ul a1g cofrmrercially andiable or

hal ogenat ed Q%]grr oca{igo ) su;&l as di chl or onet hane, chl orof orm and -
1, 2- di chl of BebhRifRared Py Eecise Hf EROWB 1HHRBINGT et her, isopropyl ether, di oxane
and tetrahydrofuran (THE' ) and 1.2- di nethoxyethane; aromatic hydrocarbons
such as benzene, toluene and 'xyleae; 20 ratriles such as aceton itrile;

am des suclivasollBIN-di nethyl formamide (DitD), N, N-- dinethylacetaniide
(DMAC) and N-met hyl pyrrolidone (N -ND); urea such as 1, 3-

di met hyl - 2-i m dazol i di none (DM ); and others. Optionally, two nore of the
sol vents selected fmeinthe |isted above can be m xed and used. /25 The

reaction tepperaturg can be (%F;E ie(r?enal |y set depending on the "%npcﬁ,mds to be
reacted. The )€ 'oh\terrperpa tre 'is usual l y, but net]imtedto, about 30C
to 120C. WF 03 +  diphosgene, . X .
triphosgene, HzN ’
5 ~ CDiorCDT
- (V) Z.
(i)
5 ]

The coinpound of the formula (I} (wherein X, Z' and Z* are the same as defined
above) can be.prepared by reacting the compound of the formula (II) (wherein Z' and
. Z* are the same as defined . abo-ve) with phosgene, ch'phosgene., triphosgene, 1,1-  _
10 carbonyldiimidazole (CDD), or 1,1’~carbonyldi(1,2,4-triazole)(CDT), and then adding
the compound of the formula (IV) (wherei.n X is the same as defined above) to the

reaction mixture.

The reaction may be cammed out in a solvent including, for instance, halogenated

15 hydrocarbons such as dichldrornethane, chloroform and 1,2-dichloroethane; ethers
* such as diethy! ether, isopropyl ether, dioxane and tetrahydrofuran (THE) and 1,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene;

nitriles such as acetonitrile; amides such as N, N-dimethylformamide (DMF), N, N-
dimethylacetamide (DMAC) and N-methylpyrrolidone (INMP}); urea such as 1,3-

20 dimethyl-2-imidazolidinone (DMI); and others. Optionally, two or more of the

solvents selected from the listed above can be mixed and used.

The reaction temperature can be optionally set depending on the compounds to be
reactsd. The reaction temperature is usually, but.not Limited to, about 20°C to 50°C.
25 The reaction may be conducted for, usué]ly, 30 minutes to 10 howrs and preferably 1

to 24 hours.



-21 2 3 FEB 2[l e~ PCT/EP0310439S The reacti on may be conducted for,

usual ly, 1 hour to 48 hours and preferably 2 to 24 hours. The reaction can
be advantageously carried out in the presence of a base includi ngZS EEB‘ZEF:S

i nst ance,wongassyen am nes such as pyridine, triethylamne aﬂﬁrPlP

propyl et hyl azni ne, di nethylaniline, diéthylaniline, 4-dinet am nopyr| d ne,
and others. The conpound (V) is comenrgi.ally available or can be prepared
by the use of known 10 techniques. [Method D H2 N zx (1V) phosgene,

di phosgene, triphosgene, CDI or CDT (1) -15. The conpound of the fornula ()
(wherein X, Z1 and Z2 are the sane as defined above) can be prepared by
reacting the conpound of the fornmula (N) (Wnerein X is the sane as defined

(), or PR EEeR R e (OB ST, =R A AN E ompound
of the forfﬂxﬂ@mﬁﬁduhd(d@ftﬁé ebbnda (BNdis Zomhi&clallg @@H@ol@%r@ﬁﬁ'b@% \f@}) to 20

the reaction m xture. The reaction nay be carried out in a sol vent

i ncl udi ng, tharseiof&hawe éschhiguegienat ed  hydr ocar bons such as di chl or omet hane,
chl org)f orm and 1, 2-di chl oroet hane; ethers

[Method C]
O
)‘L /x
HN N
H

HO
PO AL — 20
vy ' g

V) - ) z
The compound of the forrﬁula' (I) {wheretn X, A aﬁd Z* are the same as defined

10 above) can be prepared by reacting the compound of the formula (If) (Wherein Z' and
77 are the same as defined above) and the compound of the formula (V) (wherein Ll.
represents halogen atom such as chlorine, bromine, or iodine ator) and then. adding
the compound of the formula (IV) (wherein X is the same as defined above) to the

reaction mixfare.

The reaction may be carried out in 2 solvent including, for instance, halogenated
hydrocarbons such as dichlorom_ethane, chloroform and 1,2-diehloroethane; ethers’
such as diethyl ether, isopropyl etﬁer, dioxane and tetrahydrofuran (THF) and 1.2-
dimefhoxyethane; aromatic hydrocarbons such as benzene, toluene and 'xylene;.
20 . niiriles sueh as acetonitrile; amides such as N, N—dimethylfo‘rmamide (DMF), N, N--
diﬁlethylace_tamide (DMAC) and N-methylpyrrolidone (NMP); urea such as I,3-
dimethyl-2-imidazolidinone (DMI); and others. Optionally, two or more of the

solvents selected from the listed above can be mixed and used.

.25 The reaction ternperature can be.optionally set dependin_g on the compounds to be

feacted. The reaction temperature is usually, but not limited to, about 30°C te 120°C.



such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF)
and 1,2 WD 03(095420 -22_ 2 3 FEB 20r'; PCTIEP03104395 di net hoxyfg hage,
aromati c {yAsR6anpons such as benzene, toluene and xylene; nitrites such as
acetonitrile; amdes such as N, N-dinethylformanide (D | F)FPCREPRFOM3S

di met hyl acet am de (DMAC) and N-net hyl pyr.rolidone (NWP); urea such as 1, 3-

di met hyl - 2-i m dazol i di uone (DM ); sul f'ogxides such as di m et hyl sul f oxi de
(DMSO); 5 and others. Optionally, two or nore of the solvents selected from
the |isted above can be mixed and used. The reaction tenperature can be
optional | y Beteadpe ntiytg @adhdred éonmpauligs] haurbe 48 heasted prdfaablyeastidon
tenperature is usually, but not limted to, about- 30C to 100C. 10 The

reacti on m@¢ue conducted for, usually, 30 minutes to 40 hours and
preferably 1 to 24 hours. [Method E] 15 The conpound of the formula (1)
(wherein X, Z' and Z2 are the sane as defined above) can be prepared by "
reacting t h@Gommpeundnafe dhentsédilyacadtidd oftvieheipReséndeSor § BReSacmdAg, defi ned
above) and the conpound of the fornula (V) (wheréin LI 20 'represents hal ogen
at om Such dsr ahétardeneqrghmonamenes osudbods npyading) taettyrivere addi hgN-dilke-

conmpound of th ormula (J erein Z and .Z2 are the.sane as_defined
above) to Ptrw?‘?t BRI ﬁ*@@&t@%@%e dfeg&a?l?l%e’nﬁﬁ%{}%ﬁmpweﬂ iy

sol vent i nglgudi ng, for instance, hal ogenated 25 hydrocarbons such as
di chi oronet hane, chlorofoi n and 1, 2-dichl oroethane; ethers 23 FEB 211 WO
03/ 095420

The compound (V) is commercially available or can be prepared by the use of known

10 techniﬁues.

[Method D]

- - NHz_
HO
1
' /U\ X
‘ £ o H/
X ' phosgene, ' | | HO -
H.N " diphosgene, ' 1
' triphosgene, '
(V) CDl or COT .
G

)

15. The compound of the.fommla (D) (wherein X, Z' and 7% are the same as defined
above) cén be prepared by reacting the compound of the formula (IV) (wherein X 1s
the same as defined above) with phosgene, diphosgene, triphosgene, 1,1-carbonyl-
diimidazole (CDI), or 1,1’-carbonyldi(1,2,4-triazole)(CDT), and then adding the
compound of the formula (IT) (wherein Z' and Z are the same as defined above) to

20 the reaction mixture.

The reaction may be carried out in a solvent meluding, for instance, halogenated
hydrocarbons such as dichloromethane, chloroform and 1,2-dichloroethane; ethers

such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-



23 PCT/ EP03/ 0-4395 such as diethyl ether, isopropyl ether, dioxane' and
tetrahydrofuran (TEF) and 1, 2- di net hoxyet hane; aromatic hydrocarbons such-
as benzene, toluene and xylene, nitriles such as acetonitrile; am deppguch
as N, N-aig mgdoyhf ormam de (DVF), N, N dinethylacetan de g&VRG; lmdlg

N- net hyl pyrrolidone (N P); urea such as 1,3 5 dinethyl - 2- |mdazo{ I'none
(DM); and others. Optionally, two or_ppre of the solvents selected from
the |listed above can be m xed and used. The ‘reaction tenperature can be
optionally set depending on the _ conpounds to be reacted. The reaction
tenperature is usually, but nof l[imted to, about 30C to 120C. 10 The '
react i on nEjRcEOX¥ERENGt ¥PWAYE, NYHAATPORS Futhh@F Bzane hiliseamd sysper ably 2

24 h |
N bace THURGRGR LAY ER A NAR FIE Nk #één%%%%t@h%wrese“?
tri et hyl angipgtanseModkidi (CaaAR) oavl Bt RKBIHTALIdod: mmyj apkd isi& as

di ethyl aniline, 4-dinethyl am nopyridine, and others. 3 VEB 2 V\D 03/ 095420
-24 [ Met ho@lnﬁ}hyé12ﬁmn1du®ﬁm@£Bes@1f¢mé@ $ugh avedlhmdl)ﬂﬂ]lf%[dé] (OMSDMg (Vi)

I nst ead Of otLgrs S(Bpt?onallly, S egl_ mofte ol_fl?he solvents selected from the listed above can

be mixed and used.

‘The reaction temperafure can be optionally set depending on the compounds to be

reacted. The reaction temperature is usually, but not limited to, about 30°C to 100°C.
10 ‘

The reaction may be conducted for, usually, 30 mihutes to 40 hours and preferably 1

{o 24 hours.

[Method E] -

- - |

2 a H
y (n) 2 ho
HgN/ + )J\ Z

(v) - . .
\'] - -
15 | N S O |

The compound of the formula (I) {(wherein .X, Z' and 2? are the same as defined
above) can be prepared by reacting the compound of the formula (IV) (wherein X 1s
the same as defined above) and the compound of thé formula (V) (wherein 1,
20 . represents halogen atom such as chlonine, bromine, or iodine atom) and then adding
the compound of the formula (II) (wherein Z' and Z* are the same as defined above)

to the reaction mixture.

The reaction may be carried out in a solvent including, for instance, halogenated

25 hydrocarbons such as dichlororﬁethane, chloroform and 1,2-dichloroethane; ethers '



HN H x Step F-3 reducing agent PCT/EP03/04395 0 The conpound of, {he gﬁ[rrul a
(I") (wherein X and Z2 are the sane as defined above) 5 can bezé)tle% Fed by
the foll qy edures; In the Step F-j1, the conpound o e fornul a
(Vi) (V\h%gpglgﬁ%%nd Z2 are the sane as defined above) ca C%E"%F“éf)qér ed in,
the simlar manner as described in Method [A], [S], [C], [17], or [E] for

t he preparation of the conmpound of the Tornmula (1) by using .10 a conpound
of the formula (VI) (wherein Z2 is the sanme as defined above) instead of

t he conpound of the formula (11). WD 03/095420 - 25 _uJ PCTIEP03/04395 In
the Step F-s3h thealiatioyipoberd isopraplye efher,ndibzane\Vdrd tetrghyhirofiran KIENdakPl dr e t he
sane as defined above) can he prepared b eacting the conpound of the
formula (VIdethoRkghein SOBAEC 2 EETRNS é‘&hrsasag’eﬁg?’iené‘%i”%o%@ W an aci d

such as hydr: i .G i Lhe i ; I '].gg 0 i vent

i ncl udi ng, quﬁgﬁi %%b%ﬁgg%bﬁﬁfgg%ﬁ%%gﬁh&ﬁ%%?ar oé%gylgduc agg Q?c ’olﬁ’glhrret hane,

chl or of or ma@ndthlZedhiid DdeAORRR] MWirhehslpysulfors Qdve)hyteachiiBras 1 Sopropyl

et her, dioxane and tetrahydrofuran (THF) and 1,2- di nethoxyet hane; al cohols
such & nethEadly}-2dmhdarolidingas dPMRY atheibsts. Gniicealy.l §vo K0 moransf gke nore of

the solvents.selected . from.the. ljsted above.ca m, xed and used. The
reaction t eWpar: Sﬁﬁeg%gﬁo%é@egbsﬁdo glvwmég?ﬂﬂ)é%d; i %5%n the conmpounds to be

The reaction temperature can be optionally set depending on the compounds to be

reacted. The reaction temperature is usually, but not limited to, about 30°C to 120°C.

10
The reaction may be conducted for, usually, 1 hour to 48 hours and preferably 2 to 24
hburs. ' .
The reaction can be advantageousty carried out in the presence of a base including,
15 for instance, organmic amines such as pyndine, tiethylamine and N,N-diiso-

propylethylamine, dimethylaniline, diethylaniline, 4-dimethy1am§.mp'yridj3;e, and -

others.



reacted. The reaction tenperature is usually, but not limted to,, about-20C
to 100C. The reaction nay be conducted for, usually, 30 m nutes 1otidRours
and prefe ;M§%u015 to 24 hours. . In the Step F-3, the coggpund of the
formula (1) (Whéfein X and Z2 are the same as defined abd¥ejErd&R+338
prepared by reacting the conpound of thg formula (M11) (wherein X and Z2
- are the sane as defined above) with red %an agent such as 20 sodium

bor ohydride or lithium alum num hydride. The reaction may be carried out in
a solvent including, for instance, ethers such as diethyl ether, isopropyl
et her, di oXdwheahd] t etrahydrofuran (THF) and 1, 2-di - met hoxyet-hane;

al i phati c hydrocarbons such as n-hexane, cyclohexane; aromatic 2
hydr ocar bons such as benzene,simisr pepedugripsscppéite; ' al cohol s suchjjas
met hanol ,  ethanol , i sopygpardfihoiftisEad?l eperbnal Iy, two on/uqr9XOf t he
sol vents selectgd fromthe 198Ped above can be mixed and use ThE reaction
t enper at ur e “san "be-optioral |y set dependi ng on the\%guwounns Q_be 30 .
react ed. The react ratUre—i—s——u—s—u&Hay, but not 0 about -20C
to 50C. 2 WD 0310954 26~ PCT1EPO34€4895 The reaction ducted for,
usual 'y, 30 mnutes to 10, hours and preferably 1 to 24 hoursy The conpound
of the formula GV”) (whefein X and Zz are the sane as defined abo¥ﬁ 5 and
Z' is Cl 6 alkyl) can be prepared by the foll owi ng procedures in mb st eps.
In the Step F-41 the compound of the formula (IX) .(mherei%zx and Z2 are the

sane as defined above and Z3 is hydrogen or Cl-$ &Ryt3 can be prepared by
reacting the conpound of the formula (VM) (wherein X and are the sane as
defined above) 10 with tri(Cl-6 al kyl)oxosul foniutn salt such as
_trinethyroxosulfoniun1iodtﬂ%\ The reaction may be carried out 9 n a sol vent

i ncluding, for instance, ethersXsuch as : /ﬂ\ X
_ HN N . _ HN -
HO Step F-3 H
reducing agent
. (VI
Step F-4
A -
/u\ X
| HN -ﬁ/
o | | Step F-5
: reducing agent
. 22 ) -

The compound of the formula (I") (wherein X and Z7 are the same as defined above)

5 can be prepared by the following procedures;

In the Step F-1, the comﬁbund of the formula (VII) (wherein X and Z* are the same
as defined above) can be prepared in the similar manner as described in Method [A],
(Bl [Cl, [D], or [E] for the preparation of the compound of the formula (1) by using
10 acompound of the formula (VI) (wherein Z* is the same as defined above) instead of

the compound of the formula (I0).



di et hyl ether, isopropyl ether, dioxane and tetrahydrofuran (THE) and

1, 2-di net h- oxyet hane; aliphatic hydrocarbons such as a-hexane, §y¢ggn@%ane;
aromatic 15 hydrocarbons such as benzene, tol uene and. xylene; ahd ot hers.
pti onal | YO ¥S6Y nore of the sol vents sel ected from t he PCTEPEHOEPDVE can
be m xed and used. The reaction tenperature can be optionally set dependi ng
on the conpounds to be .reacted. The rédcti on tenperature is usually, but
not limted to, about -20C to 50C. 20 The reaction nay be conducted for,
usually, 30 mnutes to 10 hours and preferably 1 to 24 hours. In the Step

F-S, the COE‘i’DQiérEiegi?-;t, hige barpBtnd dflthd fritad VI XwhérkiaK ekl SQiR fe
defi ned above and Z1 is Cl.6 alkyl) can be prepared by reacting the conpound

of the 25 fes defimed #hvef whrebeipreptragnbly Zgacting thdheompemndasf theffonedaghdl)e and

Z3 is hydrogen or _,Cl.5.al kyl) wth redugin ent such as sqdiu N

bor ohydr i de?‘%ﬂerf??]t%iaﬂ%%l &ﬁ’.ﬂeﬁ?&lﬁegﬂgf bve) e %’}H{] ﬂéﬁiﬂ BITERFIEE out i n
a sol vent igghuding, for instance, ethers such as 30 diethyl ether,

i sopropyl ether, dioxane -and tetrahydrofuran (THE) and 1,2 di net hoxyet hane;
al i phasi c hydrocarbons such as n-hexane, .cycl ohexane; aromatic 7 WO -

03/ 095420 PCT/ EP03/ 04395 -27 hydrocarbons such as benzene, toluene and

xyl ene; and &€ Ferdionapey SAHaEd pPwollop solispemsfuditig foplinstamcs, Bupeaeird from

the |isted above. san. beymxgdiand used. The keaclion Lempatatine canbe

optionally s epending O e conmpou 0 Y éac

t enper at ur e ghéh h@ﬁﬁ:ﬁiﬂ,etﬂ%ﬂ,tisﬂﬁbgw fthéredid:@ne aB@Wr296rdfraR QCHFT had rieact i on
may be conducted for, usually, 30 mnutes to 10 hours and preferably I to

24 hours. 1Gumdboxmiroandcehlly such asonpbpedlabihynely afatealahe oshers doptisealiy,epar ed

by t h?O use : %];vo 01l:( rnn%\{'\go t%g Qo Ivgrﬂg%éleltg@ %‘ggndthg]]isted above can be mixed and used,

The reaction temperature can be optionaily set depending on the compounds to be
reacted. The reaction'temperaﬁmrc is usually, but not Lmited to, -about.ZO"C .to 100"(3T
The reaction may be conducted for, usuzlly, 30 minutes to 10 hours and preférably 1

15 to 24 hours.

In the Step F-3, the compound of the formula (I’j _(wherein X and 77 are the same as
defined above)} can be prepared by reacting the compound of the formula (VII)
{wherein X and Z' are the same as defined above) with reducing agent such as

20 sodium borohydride or lithium aluminum hydzide,

The reaction may be carried out in a solvent meluding, for instance, ethers such as
cduethyl ether, isopropyl .'ether, dioxane and tetrahydrofuran (THF) and 1,2-di-
methoxyethane; aliphatic hydrocarbons such as n-hexane, cyclohexane; aromatic
25 ‘hydrocarbons such as benzene, toluene and xylene; alcohols such as methanol,
ethanol, 1sopropanol, and others. Optionally, two or more of the solvents selected

from the listed above can be mixed and used.

The reaction temperature can be optionally set depending on the compounds to be

30 reacted. The reaction temperature is usually, but not limited to, about -20°C to 50°C.



simlar procedure described in NH Method [A] -[E], using (11-a) .instead of
(1) (11-a) similar procedure described in Mthod [Al -[F], usizn'g" {11-a")

i nst ead %3/9%4 11) (il-a') HNO ,x NHI5 The stereoisoneric formof the
conpound W), orm(l1-a) Rform(l-a) (wherein X, zI antC7BPEN5he sanme
as.defined above) can be prepared in t simlar manner as described in
Method [A], [B], [C], [Dl, or [E] for "t“He preparation of the conmpound of
the forrmula (1) by using a conpound of the formula (I1-a) (wherein Z' and Z2
are the sane as defined above) instead of the conpound of the formula (11).
WO 03/ 09543Q¢ 128t HCHaERR 300dinded Trpusiatiy e300 soneed © foksurobnd befeappound (1),
S form (I-a'% (wherein X, Z' and Z2 are the sanme as defined above) can be
prepared it #hkowEni | ar manner as described in Method [A], [B], [C.[]3],
or [E] for the preparation of the conpound of the fornmula 5 (1) by using a
conpound of the formula (I1-a") (wherein Zi and Z2 are the sane as defined

above) i nsﬁﬁ@@oﬁ};o&ﬂ?omgﬂghﬁ'\ﬂaSf’gt(lgﬁerfeﬂf uld A2 ﬂleT%ei%r%EgtaéHé a) or

(I'1-a') can be prepared by the Us known t echni ques. e compound’
showns by t hed ZbinG| galic)l) car bapsabtedtiyahe flidvasg arocadyamit ticCsteps.

In the Step F-4, the compound of the formula (IX) (wherein X and Z* are the same as
defined above and Z° is hydrdgen or Cy.s alkyl) can be prepared by reacting the -
| compound of the formula (VIT) (wherein X and Z* are the same as defined abdve)
10 with tri{Ci ¢ alkyl)oxosulfonium salt such as trimethyloxosulfonium iodide. |

The reaction may be carried out in a solvent inclgding, for mstance, ethers such as
diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimeﬂ1~
oxyethane; aliphatic hydrocarbons such as _n—hexane, _cyc'iohexaﬁe; aromatic
15 - hydrbcarbdns such as benzene, toluene and xylene; and others. Optionally, .two_ or

" more of the solvents selected from the listed above can be mixed aﬁd_ used.

The reaction temperature can be optionally set depending on the c’otnpounds to be
reacted. The reaction temperature is usually, but not limited to, about -20°C to 50°C.
20 The reaction may be conducted for, usually, 30 minutes to 10 hours and preferably 1

to 24 hours.,

In the Step F-5, the co_mpound of the forrnula (I"") (wherein .X, Z are the same as
defined above and Z' is Ci.¢ alky}) can be prepared by reacting the compaund of the
25 formula (IX) (wherein X and Z” are the same as defined above and Z° is hydrogen or
Cys allyl) with reducing agent such as sodium borohydride or lithium alumioum

hydride.

The reaction may be carried out in a solvent including, for instance, ethers such as
30 diethyl ether, isopropyl ether, dioxane .and _tetrahydfofuran (THF) and 1,2-

dimethoxysthane; aliphatic hydrocarbons such as n-hexane, cyclohexane; aromatic



carbon in the structure, their optically active conpounds and racemc

m xtures are also included in the scope of the present inventidh’!fypical
salts of und shown by the formula (1) include salts prepared by 15
reaction o?ﬁFﬁ%ﬂggnpounds_of the present invention with a W?HEF%W”SP or gani'¢
acid, or an organic or inorganic base. ch salts are known as acid addition
and base addition salts, respectively.“Acids to formacid addition salts

i nclude inorganic acids such as, without limtation, 20 sulfuric acid, &
phosphoric acid, hydrochloric acid, hydrobrom c acid, hydriodic acid and the
| i ke, and -dfygiastacbonsisdsh as betizeas, toddokoud tyilene; ani anherp- Optitiedllgs tké @ni
acid, nnethanesul fonic acid, oxalic acid, p-bronophenyl sulfonic acid,

_car boni ¢ aciare ofdhgcwlviEtawsiestediremithe hstpd abeyspanibe maigp@andessti ¢ aci d, and
the like. 25 Base addition salts include those derived from i norganic bases,
such as, without |Iimtati.on, amoni um hydroxi de, al kaline netal hydroxide,
al kal i ne eartirdiBd tentpuii@x d@Sse @ﬁid&ﬁn?ts@g; derRbB8RDON Ale&mAREal he vt ke,

and organi ¢ bases, such as; without |imtation, ethanol arnine,

tri et hyl ami reested.rlibs Ceardipo tgmprratuyd s arvdll)o et trd tienitedandatione 20°9Cde-508anpl es  of
i norgani ¢ bases include sodi um hydroxi de, potassium 30 hydroxi de, potassium
carbonat e, sodi um carbonate, sodi um bi carbonate, potassium bicarbonate,

cal ci um hyd i de: i i = 23 F
R S e S N e S S W

t her eof , depeXdiangs.on its substituents, nmay be nodified to forml ower

al kyl esters or known other esters; and/or hydrates or other solvates. Those
esters, hydrates, and solvates are included in the 5 scope of the present

for ot Sucnti ESRRAHCAPD, i 1SABhESENY ANRRL ANARK. R0 BLSpERFC"
capsul es, pkidve teplagleks, '

{Method G]
similar procédure described in o
‘Methaod [A] {E], using (l1-a) instead _ )_L X
of () - - ' N7
, S N
—_——— -
{I-a)
similar procedure described in 0
Method [A] -{E], using (lI-a2") instead J_I\ X -
of (I1) ' HNT N
' H
—— S
(ray £
' {i-a"
15 The stereoisomeric form of the compound (I), R form (I-a) R form (I-a) (wherein X,

Z! and Z* are the same as defined above) can be prepared in the simjlar manner as
described in Method [A], [B], {C], [D], or [E] for the preparation of the compouhd of
the formula (I) by using a compound of the formula (_II-a) (wherein Z' and Z* are the |

same as defined above) instead of the compound of the formula (i[)_



granules, elixirs, tinctures, solution, suspensions, syrups, solid and
| iquid aerosols 10 and emnul sions. They nmay al so be adm ni stered ih? {ER 700

parent er gl {9545, Such as, without limtation, intravenou .
i ntraperi oneaﬁﬁ'subcutaneous, i ntranuscul ar, and the IikeﬁcygﬁﬁQ*”D
wel | -known to those of ordinary skill iggthe pharmaceutical arts. - The

conpounds of the present invention can be adm nistered in intranasal form
via topical use of suitable intranasal vehicles, or via transdernal routes,
using -15 transdernal delivery systens well-known to those of ordinary
skilled in the art. The dosage reginen with the use of the conpounds of the

D o var| ot eCTPATERE TR aF FP R ans P aDiBiernd: aittniresox .
and nedi cal Lt Al ri f,.t jtionto
be tr ealt ed,th‘%?\ge}gér: %%J;a gﬁ%%d g%ﬁﬂ%&af%ﬁa&?ﬁ% tH%g\ﬁéll‘ﬁ\f%fﬁlme egﬁglcfégcrgﬁg% |

excretory fMebd ¢a],qB1HE, [DécHpiRi oy tHehregosageof te Roeplioy eflthettbenula
particul ar conpound and salt thereof enployed. The conpounds of the present

i nven®i on diebprepeeaomporss ailthe dormpile 6H-a b (e Z' 28l £t ezt thosameget her
w th one or r hat maceut i cal | y-acce |l e _exci pients. Excipients are
i nert substc}fﬁgfécgasodg uéss?&ctﬁftﬁ%ﬁ%{mpggﬁ“f%ﬁg%ﬁorgﬁﬁ? rs, diluents, flavoring

agents, sweeteners, lubricants, solubilizers, suspending agents, . binders,
tablet disintegrating agents and encapsulating material. 30 'Yet another
enbodi nent Tfe dohmopne §idnh of (et daorbe mephed Prteutse odkndwn mshaiiien
conprising a conpound of the invention and one or nore pharmaceutically WO
031095420 -30 2.3 r = ' 700 PCT/EP03/04395 acceptabl e excipients that are

conpatyi bl e h ' i t rdoul@s .1 5;&% :
~del e? t(gr-i ousvcvith%&%l ﬁe%ngézq]ugﬁﬁeg}\lta %ﬁg%.gggf .ﬁ}r%&?r gzgégt%}:{a er]‘e%{irlrﬁ% %?Igs ns %tpct he
i nvent i on. afaebgar @pde edubyrs ahdir niphgally béteraenidudmdb layid eideadt invenagwoaat  of
the conpounds, of the invention together with one or nore

phar maceut | 8% inglidedephgseepe of the present invention.

Typical salts of the compound shown by the formula (I} include salts prepa.red‘ by _
15 - reaction of the compounds of the present invention with I'a rmineral or organic acid, or
an orgeinic or inorganic base. Such salts are known as acid addition and base

addition salts, respectively.

- Acids to form acid addition salts include inorganic acids such as, without limitation,
20 sulfuric acid, phosphorie acid, hydroéhloﬁc acid, hydrobromic acid, hydriodic acid
and the like, and organic; acids, such as, without limitation, p-tdluenesulfonic acid,
- methanesulfonic acid, oxalic acid, p-brlomophenyls-ulfonic acid, carbonic a_cid,

succinic acid, citric acid, benzolc acid, acetic acid, and the like.

25 Base addition salts inchide those derived from inorganic bases, such as, without
limitation, ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal
hydroxides; carbonates, bicarbonates, and the like, and _orgauic- bases, such as,
without limitation, ethanolamine, tristhylamine, ms(hydroxymethyl)aminomethane, |
and the like. Examples of inorganic bases include sodium hydroxide, potassium

30 hydroxide, potassium carbonate, sodium carbonate, sodium bicarbonate, potassiun

bicarbonate, caleium hydroxide, caleium carbonate, and the like.



5 excipients therefore. In nmaking the conpositions of the present invention,
the active ingredient nay be mxed with a diluent, or enclosed within a
carrier, which may be in the formof a capsule, sachet, paper, orz ofhef:
containegwoﬁgﬁwﬁgfrier may serve as a diluent, which may Q? solidy_

sem -solid, or Itquid material which acts as a vehicl e, - orf V&% the
formof tablets, pills powders, | ozenge g elixirs, suspensions, enulsions,
10 sol utions, syrups, aerosols, ointnents, .containing, for exanple, up to.
10% by wei ght of the active conpound, soft and hard gel atin capsul es,
suppositories, sterile injectable solutions and sterile packaged powders.
For oral adm nistration, the active ingredient may be conbined with an oral,
and 15 non-toxic, pharnaceutically-acceptable carrier, such _as, wthout

limitation, TReacPEoeunG o &f PEERER0IBYIGPRCRIs @ S8lbdihgipPEafpsnding, ORuithi t ol |

sorbitol, c I Ep@g@ - ' ﬁ?ﬂ [ cit ' e, hy

cel | ul ose, %ﬁ%ﬁt# %%E,l%lﬁ e; ggleﬁteﬁg!r)?ém OW%?(%p _|t(§%5ﬁ§[§1‘,m§‘l}{l ggi) tﬁ?ljeggsﬁ%t ia‘ﬁ{g/%égent S,
such as, Wihjeatks bi sihbAtoi0fNes MHhace etéral Qirate® it solva@ds! 4tk @8Qudeadarthe
bentonite, xanthan gum alginic acid, and the |ike; and optionally, 20

bi ndi'ny agessops of tbe pessamiphesntyit hout |imitation, gelatin, natural sugars,
beta-1 actose, corn-sweeteners, natural and synthetic guns, acacia, .
tragacant h, sodium al ginate, carboxynethylcellul ose, polyethylene glycol,

waxes, and Tﬁ@cdrﬁﬁxﬁﬁ%e BRELQNA drifion thiiPbd G@LIAG-RINLS 1695, SXATR! €,

wi thout Iimtation, magnesium stearate, sodium stearate, stearic acid,

sodi um ol eatghows obintiati twe neomb e andoehiteme ametedt ebldgdiapsuierS pdlsl gowders, t al ¢,
and the like. In powler forns, the carrier, may be a finely divjided solid
which i's i nSAMHPSEHPES WHRHLISE HEPIRTG: | SYSREMGICHSSYARRS: valid ﬁ&%é&%ﬁmﬁé active
i ngr egi ent y o xedh wi _ T ar o el . .

sut ab o pr oo Bhe R ol oo 1R ddtisco R LR B MBS R,
produce t ablieitstion] Hetrpondes, sinaageritabdabt sutpnehesab liytramdcalan, iddmeakikat 1 to
about 99 wei ght percent of the active ingredient which is the novel 23

r EB20G WO ofrmeswel-kogyn to those of ordimary skill im the phammaceutical arts.- The

compounds of the present invention can be administered in intranasal form via .
topical use of suitable intranasal vehicles, or via transdermal’ routes, using

-15 transdermal de_ljyéry systems well-known to those of ordinary skilled in the art.

-+ The dosége reginllenl with the use of the compounds of the present invention is
selected by one of ordinary skill in the arts, in view of a variety of factofs, iﬁcludiﬁg,
without limitation, age, weight, -sex, and medical condition of the recipient, the

20 severnity of the condition to be treated, the route of administration, the level of
metabolic and excretory function of the recipieﬁt, the dosage form employed, the -

particular compound and salt thereof employed.

The compounds of the present invention are preférably formulated prior to admuini-
25 stration together with bne or more pharmaceutically-acceptable excipients.
Excipients are inert substances such as, without limitation carriers, diluents, flavoring -
agents, sweeteners, lubricants, solubilizers, suspending agents, binders, tablet

disintegrating agents and encapsulating material.

30 Yet another embodiment of the present invention is pharmaceutical formulation

comprising 2 compound of the invention and ome or more pharmaceutically-



PCT/ EPf 33104395 conposition of the present invention. Suitable solid
carriers are magnesi um carboxy- nethyl cellulose, |ow nelting e -,;_Qa)@g
cocoa buly®hsneiArile liquid formulations include suspensi[\;}glsE en(;h |.si‘ons,
syrups and elixirs. The 5 active ingredient can be dissol dERp §f?s"pended
in-a pharmaceutically acceptable carri_%r(}s_, such as sterile water, sterile
organi c solvent, or a mxture of both Sterile water and sterile organic
solvent. The active ingredient can al so be dissolved in a suitable organi.c
solvent, for exanple, 10 aqueous propylene glycol. O her conpositions can
be made byadiepjsblesixeipieie tidtreet pompstitde dvidicthevashémiggrediaatg of thedgqmeadas st ar ch

di b |..cell . ti in. iitable oil. Th
© or ol it 1 OROHASE BBL SILEHES 1o iR gec PEARheiARt | oo JpRgA ERIg o SEMS e uni t
15 cont ai nj i . i -for il L. .k _ her
ol s ATt L850 b babROn BINOAALAR A0 BHIRY OF ¥ OF

capsul es otohipdlrelt Sf the invehtibn dogdier vaiaofy edeices Bhaatheguanliyhycptabihe
active conpound of the present 1invention, calculated to produce the desired
t her apeut i exapipestihereioras Foarkingche opeposivems drthrprascebioypitiont G aThee

quantity o redi € it do be 20 vari st ed

f active | nt..in u e ed or _adju
from about utg:%f\%rg “abotit ™ 0" Fldﬁﬁ?rgrr%r e&ﬁ‘ﬁ%@%@c%?ﬂpﬁb V”fhﬂ)g’g’?}@’ g’f)ﬁfft i cul ar
treatment bpvehest JyRier! s@hel, pdesasestef csligintf eTROkaifdy 8l BRe when used
for the indicated effects, wll range from about 0.01ng 1lkglday to about

100 nyl kgl ddysnt,preickmedy e falcihsasi-@lit, myligyldeatetid vchgitkgh dayhickndr nost
preferably from about O. [ kgl day t bout 10,.nm/ kg/day. In the case of
parenteral © l?‘ﬁ’l’i’i@??%ﬁ’? Bﬁt,a S%A@ %’&%Fsaﬁqun%?sog - Sdg‘?}:’&?f 181’@%8{5‘9{]5%%13!

adm nhster i {4 f Uty _ : ., wRret e - £rom 0. 01
ny/ kgpday tS %Hﬁgﬁn%% @? %%ffégﬁgbggﬁg%é’n%?t%@gﬁgrg& élg }r%fluprﬁ(\?/éﬁoia‘gjn%ﬁlgy be
admi ni st er efl the &tisk ngdmepalaid, ysofiosed lordt pdatiot @psdad, | yuppasieorizay stegile

adm ni stered in:30 divided doses, two, three, or nore tines per day. \Were
delivery i 8Usstable salitiaes 3 steilepagkagsd PewE?Se, adnministration is continuous.

_For oral administration, the active 'ingrédient may be combined with an oral, and

15 . non-toxic, phamaceutically—acce;ﬁtable carrier, such as, without limitation, lactose,
starch, sucrose, glucose., sodium carbonate, mannitol, sorbitol, calcium ca:bonata,'

calcinm phosphate, calcium sulfate, methyl cellulose, and the h‘ke;- together with,
optionally, disintegrating agents, such as, without limitation, maize, starch, methyl

" cellulose, agar bentomte, xanfhan gum, algimc acid, and ﬂle Ii_ke; and optionally,

20 binding agents, for example, without limitation, gelatin, natural sugars, beta-lactose,

com sweeteners, natural and synthetic gums, acacia, tragacanth, sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like; and, optionally,
lubricating agents, for example, without limitation, magnesium stearate, sodium

stearate, stearic acid, sodium oleate, sodium benzoate, sodium acetzite, sodium

25 chlorde, talc, and the like.

In powder forms, the carrier may be a finely divided solid which is in admixture with
the finely divided active ingredient. The active ingredient may be mixed with 2
carrier having binding properties in suitable proportions and compacted in the shape
30 and size desired to produce tablets. “The powders and tablets preferably contain from

about 1 to about 99 weight percent of the active ingredient which is the novel



B NV; WO 03/095420, -32 EXAMPLES PCT/ EP0310-t395 The present invention wll
be described as a formof exanples, but they should by no neans e FER
construed 3’303835an the nmetes and bounds of the present invention. 5 In.
the exanpl’ 616, al | quantitative data, if not stated ofHEERIEEIS el ate
to percentages by weight. Mass spectra were obtai ned using el ectrospray
(ES) ionization techniques 10 (m cromeds™ Pl at f orm LC). Melting points are
uncorrected. Liquid Chromatography - Mass spectroscopy (LC-MS) data were
recorded on a Mcromass PlatformLC with Shinmadzu Phenonenex CDS. '

col unM( 4. 6 ca¥ipésiticBOf Y prédens Bivagticn, NSuitablesolitl canfep! ARIdgnbSmwabiox(9: 1 to
1:9) at | m/mn of the flowrate. TLC was perforned on a precoated silica
gel plate @Ovthglcelilosedoyenelgog Fazsypnd Shdoedatigel (WAKO-gel C 200 (75-150
im)-was used for all colum chromatography separations. Al chemcals 15
were reagent grade and were purchased from Si gna- Al drich, Wako. pure..

chem cal igadug tlfcq}lﬁf forkduthtiond QM QGKASBLaHKRBY Flngf%iodsr gymgﬁ%lgd" elSQfsPOTRd | on.

Al'l starting materials are commercially avai'lable or ca prepared using
met hods 2Gicoivt egbredietthean bt elismblvee . or Thepeifitéct Dphithecprtesintacopmgbbinds

wer e exam ned by the foll ovviﬁgeg assays and. pharmacol ogi cal tests. 25,
[ Measur enerrEiEEScHER 45 SIHLE Hiee AR 0T389 8VFH, Phé RushA oVRoth sigrds ect ed

CHO cell I@ﬁgﬁmﬁ%%%ggaggrm&]gog\%gabl i shnment of the human VR1- CHOl uc9aeq cel |l

| ine 30 Human vani l eceptor (hVR1) cDNA was cloned from libraries of

The active ingredient can also be dissolved in a suitable organic solvent, for example,
10 aqueous propylene glycol. Other compositions can be made by dispersing the finely
divided active ingredient in aqueous starch or sodium carboxymethyl cellulose

~ solution or a suitable oil -

The formulation may Be‘ in unit dosage form, which is a phy_sidaﬂy disc-rete. unit
15. coﬁtaining a unit dose, suitable for adnljnistl‘ation in human or other mammals. A‘

unit dosage form can be a capsule or tablets, or a number of capsules or tablets. A

“unit dose” is a predetenmined quantity of the active compound of the present

invention, calculated to produce the desired therapeutié effect, in association with

‘one or more excipients. The quantity of active ingredient in a unit dose may be '
20 varied or adjusted from about 0.1 to about }000 milligrams or more according to the

particular treatment mvolved.

Typical oral dosages of the present invention, when used for the indicated effects,

will range from about 0.0lmg /kg/day to about 100 mg/kg/day, preferably from

j ]
N

0.1 mg/kg/day to 30 me/kg/day, and most preferably from about 0.5 mg/kg/day to
about 10 mg/kg/day. In the case of parenieral administration, it has genei-ally proven
advantageous to administer quantities of about 0.001 to 100mg /kg/day, preferably
from 0.01 mg/kg/day to 1 mg'kg/day. The compounds of the present invention may '
be admimistered in a single daiiy dose, or the total daily dose may be administered in

-~ 30 divided doses, two, three, or more times per day. Where delivery is via transdermal

forms, of course, administration is continuous.



axotom zed dorsal root ganglia (WD 00129577). The cl oned hVRI cDNA was
23FEB?1it, WO 03/095420 PCTI EP03104395 -33. constructed with pcDNA3 vector

T

and transfected into a CHCO uc9aeq cell line. The cell line contains kB 2"

aequor i nyaighfsREyl uci ferase reporter genes as read-out Shﬁﬂ@ﬁﬁﬁ@g@gm

transfectants - were cloned by limting dilution in selection

(DVEM F12 medi um (G bco BRL) suppl emer_ltﬁq with 10% FCS, 5 1.4nmM Sodi um
pyruvate, 20 mM HEPES, 0.15% Sodi um bi ¢darbonate, 100 U m penicillin, 100
g/m streptonycin, 2 nM glutanine, non-essential amno acids and 2 ng/m
(418). Cat influx was exam ned in the capsaicin- stinulated clones. A high
responder EXdddPhES sel ected and used for further experiments in the
project. The human VRI-CHC uc9aeq cells were 10 maintained in the sel ection
medi um and passaged every 3-4 days at 1-2.5x105 cells/flask (75 me). (2)

Me L 0EL XS] - . |
were. suspenaaprerat bt bt B Bdecer s Wi o phT e ohs 7 HGARIT 5, ©

nedi um exceping & cofditBedandiSeedetiic atetas Aensinhyls of the brdd0f: ieeddt®nper wel | into.
384-wel | plates (black walled clear-base / Nalge Nunc International).
Follow ng the culture for 48 - hrs the nmediumwas changed to 2 M Fluo-3 AM

(Mol ecul ar; Probes) and 0.,02% Puroni.c .F-127 in. 2 say buffer nk's
bal anced sHi 105 GREFP B ?eﬁﬁésfﬁ 94208 "WEP%’?F’( &?Pg)s?a%eqa OWSSbé%‘}E%iE), 0.1%
BSA) and tpac&fhies vyarQehincubated for 60 min at 25C After washing twce

wi th assay buffer the cells were incubated with a test conmpound or vehicle
for 20 mn at 25C. Mobilization of cytoplasmc Cat+ was neasured by

FDSS- 3000 .. e4-4SSnm 2, eni =540nm / mamat su Phot oni.cs) for, 60 sec
ftor the MimeERan Wikt hodo i CBeal ORI, AFhl loRzZstion tecBhigies

10 (micromass Platform LC). Melting points are uncorrected. Liquid Chromatography
- Mass spectroscopy (LC-MS) data were recorded on a Micromass P_latfonn LC with
Shimadzu Phenomenex ODS column(4.6 mm¢ X 30 mm) flushing 2 mixture of

_ acetonitrile-water (9:1 to 1:9) at 1 ml/min of the flow rate. TLC was petformed on a
_ precoated silica éél plate (Merck silica gel 60 F-254). Silica gel (WAKO-gel C-200

15 j(?S-lSO um)) was used for all column chroﬁla_tograpj:ly separations. All chemicals
were reagent grade and were purchased from Sigma-Aldrich, Wako pure chemical
industﬁes, Ltd., Tokyo kasei kogy co. Ltd., Arch corporation. - |

All starting materials are commercially available or can be prepared using methods

20 cited in the literature.

The effect of the pre_senf compounds were examined by the following assays and

pharmacological tests.

25 [Measurement of capsaicin-induced Ca™" influx in the human VR 1-transfected CHO

cell line] {Assay 1)
{1 Establishment' of the human V'Rl-CHOhc%eq cell line

30 * Human vanilloid receptor (hWVR1) c¢cDNA was cloned from libraries of
|  axotomized dorsal root ganglia (WO 00/29577). The cloned hVR1 cDNA was -



was cal cul ated and conpared with controls. 23 rEE 2fls WD 03/095420 - 34
PCTI EPO3/ 04395 [ Measurenent of the capsaicin-induced Cat influx, i n @Fqﬁnﬁﬁzy
cultured rat dorsal root ganglia neurons] (Assay 2) (1) Preparation of Tat

dorsal roglo @apghs @ neurons 5 New born Wster rats (5-11 dpy$ke¥6diSos
sacrificed and dorsal root ganglia (DRG was renoved, DRG was mcu%at ed :
with 0.1%trypsin (G bco BRL) in _PBS(_-?}(G bco BRL) for 30 min.at 37C, then
a half volume of fetal calf serum (FCS) was added and the cells were spun
down. The DRG neuron cells 10 were resuspended in Harn F12/5% FCS/ 5% hor se
serum (G bco BRL) and dispersed by repeated pipetting and passing_through-
70 p. m mesh. (Fal @SATCtedHEnR AP BV Iie B oiEBSIREdbRe O Barmealblinze. 37C 1o

furcher oul tur otk G HAREC B Bn 388 GO e o B e TgHT . °"
celI's/50 p, 1/ V\élai%ﬁﬂi Phélayssiobiadl W6 RIARANGE mlit)ﬁ% ?gifﬁegaré@%mhaﬁm rat

NG- (Sigma) and 50 pM 57 fluorodeoxyuridine (Sigm)_
mobi |'i zati on assaydizh (OREEMETdmedhns(ere Bidshagptemaediivith IRBSSCS,

suppl erented with 17 rr'l. H EPES (pH 7.4 . 1% BSA. After incubating
with 2112 fl uo-QmM( MBLERLIPHFBl D m-%T) é@%ﬁl@%(@%%ﬁ%ﬁ%ﬁ mvi
probenecid (Sig N ' r time ;ﬁcells
were incubated fm%j%e%gcﬁ% %ﬁf? gté'él%osrt&?[e*n?%cl\ﬂ@ Z(e%pﬁ%ﬂgﬁ fbﬁ‘%s%% and
then 25 with | udhedpsaiscing J AghBSS4690Qat 2inad0nm ex2mea5s Qun dpskiananat su
Phot orucs). The fluorescence changes at 480nmwere nonitored for 2.5 mn.
. stimulated clones. A high responder clone was selected and used for further
experiments in the project. The human VR1-CHOluc9aeq cells were

10 maintained in the selection medium and passaged evéry 3-4 days at 1-2.5x10°

cells/flask (75 mm?).
(2)  Measurement of C az)_' mflux using FDSS-3000

15 _ - Human VR1 -CHOluc9aeq cells were suspended 111 a culture medium wl':lich.is
' the same as the selection medium except for G418 and seeded at a density of |
1,000 cells per well _iﬁto 384-well plates (black walled clear-base / Nalge
Nﬁ.nc International). Following the culture for 48 hrs the medium  was
changed to 2 uM Fluo-3 AM (Molecular Probes) and 0.02% Puronic F-127 in
20 assay buffer (Hank’s balanced salt solution (HBSS), 17 mM HEPES (pH7.4),
I mM Probenecid, 0.1% BSA) and the cells were incubated for 60 min at -
25°C. After washing twice with assay buffer the cells were incubated with a
test compound or vehicle for 20 min at 25°C. Mobilization of cytoplasmic -
Ca®* was measured by FDSS-3000 (A.=4880m, Aex=540nm / Hamamatsu
25 Photonics) for 60 sec after the stimulation with 10 oM capsaicin. I.ntégral R

was calculated and compared with controls.



Integral R was cal cul ated and conpared with controls. W 03/ (5420 -

. PCT/ EP03/ 0- 395 [Organ bath assay to nmeasure the capsaicin-induced ggg(élaﬁ
contraction] (Assay 3) Male Wstar rats (10 week ol d) were anesthetfze f
et her angygamiokiipced by dislocating the necks. The whol e 'I, s l.adder
was excised and placed in 5 oxygenated Mdified Krebs-Hensel'ert “sol"uti on (pH
7.4) of the following conposition (112,mMNaC, 5.9 nMKC, 1.2 nM
MgC1211. 2 M NaH2PCa, 2 mM Cad 2, 2.5 nmM NaHCG3, 12 mM gl ucose)

Contractile responses of the urinary bladder were studied as descri bed
previously [Magg CA et al: Br.J.Pharmacol, 108: 801-805, 1993]., Isonetric
t ensi on %éwma of Ghmeapsw%aai%‘sd £ e%ﬂtﬁ@umrwmglctlli@reﬁam demselps of

rat detrusor d@ rlps were equilibrated for 60 ruin before
each sti mﬂSH% Ia&%"topglc SF’@’ esponse to 80 mM KCI was determnined at 15 nin.
intervals until reproducible responses were obtained, The response to KCl
was used as an internal standard to eval uate the maxi mal response to

capsai cm (1) ThePrepihtoi sf waf dofsel mohpoghdsiewsme i nvesti gated by incubating
the strips with conpounds 15 for 30 min prior to the stimulation with 1 pM
capsasi cin (vehicle: 80%saline, -10% EtOH, and 10% Tweerx 80). One of the

preparations gﬂﬁg}”ok?‘)% %ersfaa% (%g%pn%agnjgg%r%agén\@ogg ARd2d r?ﬂtlro8 ey %ﬂ e the

others were u uat i each capsai-ci 4 nduced

contraction to (JRG) aketdadves! ARIEMLs (heudatddGlith 0495 6gpsie GRIBRMBROM Was
cal cul ated and the effects of the test cog%)ounds on the capsaicin- 20

i nduced cont r actBat) \ﬁ@t@oe@&[ﬂhé@%@ hiveals 3 Erethen efhathyplumss pLfetalrcalfie human

P2XI - t fect ed i nej P t f

P2xi -t 1 ansf ect ot e Grben M e CEBE R oSl ¥ PAEBrat el wcoaes

| ce:jl 14 i ?ENE\A/ﬁﬂsFﬁgxb@biels@w@deanﬂl HE® RLasoeedmsUulRecsaus (®idkd Bed )Eam €' s
nmedl uny

dispersed by repeated pipetting and passing through 70 um oeesh (Falcon).
The culture plate was meubated for 3 hours at 37°C to remove contaminating
Schwann cells. Non- adherent cells -were recovered énd further cultured in
Iarmmn coated 384 well plates (Nunc) at 1x10* cellsfSO pliwell for 2 days in
15 the presence of 50 ng/ml recombmant rat NGF (Sigma) and 50 pM 5-
' ﬂuorodeoxyundme (Slcrma)

(2)  Ca* mobilization assay

20 DRG newron cells were washed twice with HBSS supplemeﬁted with 17 mM
HEPES (pH 7.4) and 0.1% BSA. After imcubating with 2 puM fluo-3AM
(Molecular Probe), 0.02% PF127 (Gibco BRL) and 1 mM probenecid
(Sigma) for 40 min at 37°C, cells were washed 3 times, The cells were
incubated with VRI antagonists or vehicle {dimethylsulphoxide) and then
25 with 1 uM capsaicin in FDSS-6000 (A.=480nm, lern=520nm / Hamamatsu
Photonies). The fluorescence changes at 480nm were i:nonito_red for 2.5 mun,

Integral R was calculated and compared'with controls.



suppl enmented with 7.5% FCS, 20 mM HEPES-KOH (pH 7.4), 1.4 nM sodium.., _
pyruvate, 100 Um penicillin, 100 49/m streptonycin, 2 mM 30 gl dt'ali i e
(G bco B L 0.5 Units/m apyrase (grade 1, Signma). The suspended cells
wer e seecl}lggolgﬁgz’ég%h wel | of 384-wel} optical bottom bl ack YOU/E8)XY3%20 - 36
rr rr i r L UJCS PCT/EP03/04395 pl at (Nal ge Nunc International) at, 3

X, 103/ 50 1 1 well. The cells were cuUltured for following 48 hrs to

adhere to the plates. (2) Measurenent of the intracellular Calf levels 5
P2X1 receptor agoni st-nedi ated increases in cytosolzc Cat |evels were
nmeasur ed ugDngpnebatl ssaebomnisuCathcvepidingndlyeq bEHdo-@naMtidd(bsak 3y -
Probes). The plate-attached cells were washed twi ce with washing buffer

- (HBSS, 17 mM HEPES-KOH (pH 7.4), 0.1%BSA and 0.5 units/m apyrase), 10 and

i ncubat ed i [ I |L149-:3 r cid, 1 .iM
cycl ospori nﬁﬂi\éogﬁ%%[%%% Ewn?%k?%sgﬂﬁﬁa#\é&ﬁggees PQM atégﬂ]i%n%%f)‘u éé]:r%)%gor 1
hour in a dagikcatihacge d&ksplTaies/hony arvashethddvt GeaswWekdisecddOnd yasdd ng buffer
and 35 tl of washing buffer were added in each well wth 5 | of test

conpounds ¢¥ygenagd oMogideds- Krehsiensplidnysojutimen@dl hé) 5'0f 18ha r follagephat e
i nutes. | n BERC 300 APR NsTrot ARl dne: KPS SLMA Ce WAENAUERF Pb 3 AN ate
the Caz+ mabidi zakion NaHEWLSCEnse didResi tonealeRased JTYmEREHH000 (7~
eX 410nrr~, 510nm 1 Hamamat su Photonics) ‘at 250 nmsec intervals. |Integral
rati os wer eledlec weat guditd esndedretbdd peevanssix Bripegi 0A wi &h Briddthachal2@Scont r ol .
801-805, 1993]. Isometric tension was recorded under a load of 1 g using
10 longitudinal strips of rat detrusor muscle. Bladder strips were equilibrated for 60 min
.before each stimulation. Contractile response to 80 mM KCl was determined at
15 min intervals until reproducible responses were obtained. The response to KCl
was used as an internal standard to evaluate the maximal response to capsaicin. The
_effccts of the compounds were investigated by incubating the stﬁps with compounds
15 “for 30 min prior to the'étimulation with 1 uM éapsaiciﬁ (vehicle: 80% saline,-10%
EtOH, and. 10% Tween 80). One of the preparatipﬁs made from the same amimal was
served as a control while the others were used for évaluaﬁng compounds. Ratio of
each capsair;iﬂ-i.nduccd‘ contraction to the internal standard (i.e. KCl-induced
contraction) was calculated and the effects of the test compounds on the capsateiti-

20 mduced contraction were evaluated.
{Measurement of Ca”" influx in the huﬁm P2X1-transfected CHO cell line]

(Y Preparation of the human P2X1-transfected CHOlucOaeq cell line

25
Human P2X1-transfected CHOluc%aeq cell line was established and
maintained in Dulbecco’s modified - Eagle’s medmum (DMEM/F12)
supplemented with 7.5% FCS, 20 mM HEPES-KOH (pH 7.4), 1.4mM
_ sodium pyruvate, 100 U/m! penicillin, 100 pg/ml étre_p_tomycin, .2 mM
30 . glutamine {Gibco BRL) and 0.5 Units/ml apyrase (grade I, Sigma). The

suspended cells were seeded in each well of 384-well optical bottom black



[ Measur enment of capsai ci n-i nduced bl adder contraction in anesthetized rats]

(Assay 4) 25 . (1) Animals Fenal e Sprague-Dawl ey rats (200-250 g / 7Gharg gs,
River Japaph;yey5 used. 2 3 F L, el 2~ !. 114 WO 03/095420 -37 5 (52)
Cat het er 1 ApI'antati on PCT/ EPO3/ 0U395 Rats were anest het i zeHCBFPo3/04393

i ntraperitoneal adm nistration of uret hgfﬂe (Sigma) at 1.2 gfkg. The abdonen
was opened. through a mdline incision,”and a polyethylene catheter (BECTON
DI CKI NSON, PESO) was inplanted into the bl adder through the done. In :
paral lel, the inguinml region was incised, and a polyethylene catheter

(Hi bi ki, size 5)plftéd MedoniNithcZinNrhatidnadf atteRart®n {Nev ¢ wekpRTd @ellsAvestis
Pharma) in saline (Osuka) was inserted into a common iliac artery. 10 (3)
Cystonetric i nvesttiugatvoie Iphenh i abtdp adhemé? &e platss.connected via T-tube to a.
pressure transducer (Viggo-Spectranmed Pte Ltd, DT-)CKAD) and a '

m croinjection punp 15 (TERUMO). Saline was infused at roomtenperature into

the bl adderopt asfRh@mdt o2af intrMeljufar daPtaygsi cal pressure was recorded
continuously on a chart pen recorder (Yokogawa). At |east three

reproduci ble mcturition cycles, corresponding- to a 20-mnute period, were
recorded before _a_test conpound adm nistration and used as,baseline val ues.
20 (4) Adni ni st FatiloR*EPIF eBTTEYIPBLNGS BAWAES FuloHtasehe dFe bl ‘el #Et h
capsaicin _ measured using a fluorescent Ca** chelating dye, Fluo-3 AM (Molecular
Probes). The plate-attached cells were washed twice with washing buffer
(HBSS, 17 mM HEPES-KOH (pH 7.4), 0.1% BSA and 0.5 units/ml apyrase),
10 ~ and incubated in 40 pl of loading buffer (1 )J.M Fluo-3 AM, 1mM
probenecid, 1 pM cyclospornn A, 0.01% pluronic (Molecular Probes)in
washing buffer) for 1 hour m a dark place. The plates were washéd' twice with
40 nl washing buffer and 35 pl of washing buffer were ad&ed in each well
with 5 ul of test compounds or 2%,3%0-(2,4,6-tnnitrophenyl} adenosine 5°- -
15 triphpsphate (Molecular Probes) as a Irefereuce.- After further iﬁcubation for
10 minutes in dark 200 tM o, B-methyleﬁe ATP agonist was added to initiate
the Ca®" mobilization. Fluorescence intensity was meaéured by FDSS-6000
(hex=4100m, Aem=510nm / Hamamatsu Photonics) at 250 msec intervals.

Integfal ratios were caloulated from the data and compared with that of a

20 control.

[Measurement of capsaicin-induced bladder contraction in anesthetized rats}

{Assay 4)
25 (1)  Animals

Female Sprague-Dawley rats (200~250 g/ Charles River Japan) were used.



The saline infusion was stopped before adm ni strating conmpounds. A test |Zn
conpound di ssol ved in the m xture of ethanol, Tween 80 (I ON Bi omedilcalid B5

Inc.) and : - 8. vlvly) was admnistered intraarterially at 10
my/ kg. . frﬁl#@f’t ér the adni ni stration of .the conpound 109P€T’F€ﬁﬁ%‘éf\’/h '
(Nacal ai Tesque) dissolved in ethanol s admnistered intraarterially. WO

03/095420 -38 (5) Analysis of cystonetry’paraneters 2 3 F- E G

PCT/ EPO3/ 04395 Rel ative increases in the .capsaicin-induced intravesi cal
pressure were analyzed fromthe cystonetry data. The capsai cin-induced

bl adder pregsur eSafheteimpleatnaned wi th- the naxi num bl adder pressure during
mcturition wthout the capsaicin stinulation. The testing conmpounds
.mediated inhibition of the i ncreased bl adder pressures was eval uated usi.ng

St udent’ t- t | t h 5% t
Si ;niep i cant d fr gﬂ'gn% a%gs% ' elt%ﬁ%‘%e“g?ﬂ%i, & miptsiaha ﬂgﬁigﬁg%nec%ﬁ%%ua)
anest hetized cysti §ipSgiat %e(ﬁ%%ﬁtén%as 0pdneNinAR ghS Eﬁfﬂiﬁh@ u'%ﬁtlaﬂ%@@vw ey

rats (180--250 g 1 Char Fes River Japan) were use Cycl ophospham de
(CYP) dissol ved pnlysth\lylme cmﬁsteaéBEGT@ﬁ\bBb@iKI&S(DNaPEﬁ@)rwtsamiﬂtgd ato ths0 rrg/ kg

48 hours before 2). Cat heter antation 20 Rats were

anest heti zed by gﬁﬁ& U8 %Ido%n{%?§?l e&%ﬁn%tm%}rféglﬁﬁﬁ’@%@?l@?%?n dgt 1.25
gl kg_ The abdone g

pol yet hyl ene cat y%@%%%%&- |%%ﬁ 5%&1%? \;\%ﬁgbm%nto gggpa%ﬁoqovo

bl adder through Hapardgrmcenthpmﬁ)Imbahnbm@tmwmwmmm Aegnmeeiiked, and
a polyethylene catheter (BECTON DI CKI NSON, PE50) filled wth saline 25

(& suka) was i nséfi¢¥d into a fermoral vein. After the bladder was enpti ed,
t he _
10

(3)  Cystoretric investigation

The bladder catheter was connected via T-tube to a pressure transducer _
(Viggo-Spectramed Pte Ltd, DT-XXAD) and a microinjection pump
15 (TERUMO). Saline was infused at room temperature into the bladder at a rate
| of 2.4,ﬁ11z‘hr. Intravesical pressure was recorded continuously on a chért pen
recorder (Yokogawa); At least three repro.ducible micturition cycles,
corresponding to a 20-minute period, were recorded before a test compound. '

administration and used as baseline values.
(4)  Administration of test compounds and stimulation of bladder with capsaicin -

The saline infusion was stopped before administrating corapoultds. A test'tng
compound dissolved in the mixture of ethanol, Tween 80 (ICN Biomedicals
25 Inc.) and sale (1 : 1- : 8, v/v/v) was administered intraarterially at 10 mg/kg. .
2min after the administration of the compoutid 10 pg of capsaicin (Nacalai

Tesque) dissolved in ethanol was administered intraarterially.



rats were left for 1 hour for recovery fromthe operation. (3) Cystonetric
investigation 30 The bl adder catheter was connected via T-tube to apregsure
transducﬁl .&yiggo-Spectranned Pte Ltd, DT-XXAD) and a microinjection punp
VO 03/ 095878%7%8% s PCT/ EP03/ 0- 1395 (TERUMD) .. Sal i ne was i REGERE3/4t39F oom
tenperature into the bladder at a rate__of 3.6 m/hrifor 20 mn.

I ntravesi cal pressure was recorded coh@gnuously on a .chart pen recorder
(Yokogawa) . At |east three reproducible mcturition cycles, .corresponding
to a 20-mnute period, were recorded before a test conpound adni nistration.
(4) Adnini ghyr at saatygik of egtoraempomageterA t esti ng conpound di ssol ved in the

m xture of ethanol, Tween 80 (ICN 10 Bionedicals Inc.) and saline (I : |

8, v/v/v) was adm nistered -intravenously at 0.05 ng/kg, 0.5 ng/kg or 5

ng/ kg. 3mn aftgr, the admni stration of.the . conpound, .saline (Nacal ai
Tesque) was infﬁ%léL Vet IFSASt S BEa CHRA T hICRE R Wﬁl BESSSIT at'El%f 3. 6

mhz. 15 (5) Anglayses tﬂ%n GYS EQABLEYy RALATRL %55%@3@@?@%@5@%%@ ers

were anal yzed as descri bed previously [ Lecci arnracol .
259: 929-135, 1884] comberedi vithr it amximeguehayer gpatssuteatiadng rafonmtmiouri ti on
interval and the_ bl adder capacity cal culated from 20 a vol unme of infused
saline until th¥ithpgstihg cepsaicip| shmatiananihe z &UAE o peppeundsy mediatast r y

data. The testing.¢ S- j.at inhibition of th requency ..and the
festing compounnifBaPes B Tp e i e BB kLoD aO kv Piicd LR S0 81 ot
usi ng unpaired SkUdeRbbabilitt 10641 led tRIOPARY s do¥etey & Sphigttnilddd8% Was

accepted as significant difference. Data were anal yzed as the nean +

10 [Measurement of over active bladder in anesthetized cystitis rats] (Assay 5)
(1)  Animals

Female Sprague-Dawley rats (180~250 g / Charles River I apén) were used.
15 Cyclophosphamide (CYP) dissolved in saline was administered intra-
' | penitoneally at 150 mg/kg 48 hours before cg;peﬁme‘nt. -

(2)  Catheter implantation

20 Rats were anesthetized by intraperitoneal administration of urethane (Sigma)

| ~at 1.25 g/kg. The abdomen was opened through a midline incision, and a -
polyethylene catheter (BECTON DICKINSON, PES0) was implanted mto the
bladder through the do_me‘. In parallel, the mguinal region was incised, and a
polyethylene catheter (BECTON DICKINSON, PES0) filled with saline

25 (Otsuka) was inserted into a femoral vein. After the bladder was emptied, the

rats were left for 1 hour for recovery from the operation.
(3)  Cystometric Investigation

30 The bladder catheter was connected via T-tube to a pressure transducer

(Viggo-Spectramed Pte Ltd, DT-XXAD) and a microinjection pump



25 SEMfrom4 - 7 rats. [Measurenent of Acute Pain] Acute pain is neasured
on a hot plate mainly in rats. Two variants of hot plate 30 testi r}gr-ﬁ;@y_‘
used: In thesHhassl cal variant animals are pat on a hot surface S 2 to %C)
and the latency time is measured until the ani mals show noli’C&E923 B 2
3f 1 ilk W 03/095420 -40 PCT/ EP03/_043§$ behavi or, such as stepping or foot
licking. The other variant is an increasfng tenperature hot plate where the
experinmental animals are put on a surface of neutral tenperature,
Subsequently this surface is slowy but constantly heated wuntil the animals

begin to lick a (FERUPEY. SThe wenparsad ur @onhicadpetSurcaaphed blaAdsen rbnd paw.
licking begins is a neasure for pain threshold. Conpounds are tested agai nst

a vehi cl e treat edf Tomallolfor2Gupn. Butsseasnd @resapplwasactaded soqtiandwinen 2at
different tine pgints via dif ent applicatjon royte i.V.,.i.p.,, p_0.,
T T Pt Bt S SRR e i GBSt £ty g

[ Measur enent of i L i i n Akd) ol MBS i

formalin or capsgﬁﬁghé%gg‘"t’ té:)%azl@%l gﬁi[ib?{aoﬁéﬁve?lg&ﬁfiegl ut I onae% eI\ATOtntibootugg/e
formal$n or 10 tedd@ékstgticapsaicin is injected into one hind paw of the

experinmental animal. After formalin or capsaicin application the aninmals
show noci ceptive reactions like flinching, licking and biting of the

affect od bayy The AUIOEL. 5l ADRLARGLYE Teactons i thin a T frame of up
A testing compound dissolved in the mixture of ethémol, Tween 80 ([CN
10 ~ Biomedicals Inc.) and saline (1 : 1 : 8, v/v/v) was administered intravenously
at 0.05 mg/kg, 0.5 mg/kg or 5 méﬂ;g. 3min after the administration of the
compound, saline (Nacalai Tesque) was infused at room teraperature into the
| bladder at a rate of 3.6 ml/br. |

15 (5) Analysis of cystometry parameters

The cystometry parameters were analyzed as described previously [ Lecci A |
et al: Bur. J. Phammacol. 259: 129-135, 1994]. The mictuntion frequency
calculated from micturition interval and the bladder capacity calculated from

20 a volume of infused saline until the first mié-turition were analyzed from the
cystometry data. Thc tesiing compoﬁnds—mediategi intubition of the frequency

-and the testing coﬁlpounds-mediatsd increase of bladder capacity were:
evaluated using unpaired Student’s t-test. A probability levels Jess than 5%

was accepted as significant difference. Data were analyzed as the mean +

25 SEM from 4 — 7 rats.
[Measurement of Acute Pain]
Acute pain is measured on a hot plate mainly in rats. Two variants of hot plate
30 testing are used: In the classical variant animals are put on a hot surface (52 to

56°C) and the latency time is measured unti] the animals show nociceptive



Compounds are tested against a vehicle treated control group. Substance
application is performed at different tine points via different agglfifgatison
rout es (iwq(wmi; R+ P-O_, i.t., i.c.v., s.c., intradermal, transdermal)
prior to GOrMalin or capsaicin adm nistration. 25 [MeasurmeRp03gp39s

Neur opat hi ¢ Pain] Neuropathic pain is induced by different variants of

unil ateral sciatic nerve injury nainl Gn rats. The operation is performned
under anesthesia. The first 30 variant of sciatic nerve injury is produced
by placing | oosely constrictive ligatures around the common sciatic nerve
(Bennett and Xi ehfaed) sdch bs19880ing WO/ 102042 Thredthet3varahtfsfan increasing

PCT/ EI 03/ 0- 1395 87-107). The second variant is the tight |igation of about
the. half of thémphrames: bet hatctwecre thendpesoicatal enmealy ers(18¢lonzesurfte af ., Pai n

43 (1990): 205 218).. .In the n variant,. a group of nmpdels is.used |n which
ti gé\t | i )gati ons "6¥ alttf’ré‘ﬁgré‘g\r?'%’ijs%ﬁ"@nﬁ%g&s B‘flgﬁetlgé]to“flgg“[@néﬁ&ﬂlge%ﬁq nal

nerves, or the S Rj-Nak & Yo ki ; ING, SR
EXPERI MENTAL - NU%%?%&?%HIB%%{B%E%RRE%E%ER%@%%%’DP_‘%m ﬁ%%%%&&éﬁ%ﬁe%m NAL
NERVESLI GATI ON  mtehtEndRpew BakiNgB@ g3 )s 4 A293)e f@Shi3hddsholthe fourth vari ant,

i nvol ves an axotomy of two of the three termnal branches of the sciatic
nerve (tibial and commobn peroneal nerves) |leaving the remaining sural 10

nerve intact whereas t | ast .vari onprises the axotony of-anly the
tibial branch | g%\?f‘pnoéqu geargﬁt?%?_ &ﬁ%ﬂétofgn?[o%”crll%r _eggelau%?l})%oér%%‘.lp'c%%s!t “ani mal s
are treated W bfpRcatidamsopffcleanat Restapaiat ipsahty, vik NBIFAGAY Bppiltatised

ani mal s devel op a chronic nechanical 15 allodynia, cold allodynioa, as well

as a thermal hyperta §iesi ap., Pehahi cav., s.c., ntradermal, transdermal) prior to pain

10 testing.
. [Measurement of Persistent Pain)

Persistent pain 1s rﬁeasurcd with the formalin or capsaicin test, matnly in rats.
15 ' A solution of 1 to 5%, formalin or 10 to 100 g capsaicin is injected into one
| o hind paw of the experimental animal. After formalin or capsaicin application
the animals show nociceptive reactions like flinching, licking and biting of
the affected paw. The number of nociceptive- reactions within a time frame of
up to 90 minutes is a measure for mtensity of pain.
20
Compounds are tested against a vehicle treated confrol gfoup. Substance -
~application is performed at different time points via different application
routes (i.v., i.p., p.o., it, i.c.v., sc., intradermal, transdermal) prior to

formalin or capsaicin administration.
[Measurement of Newropathic Pain]

Neuropathic pain is induced by different variants of unilateral sciatic nerve -
- Injury mainly in rats. The operation is performed under anesthesia. The first
30 vanant of sciatic nerve injury 1s produced by placing loosely constrictive

ligatures around the common sciatic nerve (Bennett and Xie, Pain 33 (1983):



al l odynia is neasured by neans of a pressure transducer (electronic von Frey
Anest hesi ometer, ETC Inc.-Life Science Instruments, Wodland Hills,7 $ArqbipA;
El ect r oni 9\:6’9}?09'5:&@ System Sonedic Sales AB, Harby, Sweden). Thermal =
hyperal gesia 1s neasured by neans of a radiant heat source'tBESA&E920 Test,
Ugo Basile, Conerio, Italy), or by rreanzzldof a cold plate of 5 to 10 C where
t he noci fensive reactions of the affecté&d hind paw are counted as a neasure
of pain intensity. A further test for cold induced pain is the counting of
nocifensive reactions, or duration of nocifensive responses after plantar
admi ni stration df7-aeBt dhe deccrdhearddift acttee tyghndighfioh of Ghoonite. haf nfithe gener al
is 25 assessed by registering the circadanian rhytns in activit Stiujo and
Arndt,  Uni ver si iametry ok i COreBIos gistic astvm yalizen i abyP 4B 38 (1§98 f06r ences

in gait (foot ikt terns.. E | NI, [ Kl apdor.. et..al. . 1997. A

| ow cost net hogi 1t8§. gg%l‘gf}gé{?agg? tpréiign{%%pp%ftstflgé‘ﬁgl.sqﬂ%d %WE%E‘&D?E JE3i0B8ET 75
49-54) 30 Conpoungse@iodshesiat: apaths thshammaper fhed dhds Vehhe s dhiaat ed
control groups. Substance application is perfornmed at different tine points

via 23 FEF3 ?0 nsn@® 08ly0GEA2 G H;42HPTKE ER0.3ADY 305 ERIMEN EAL - PRI F(OFon
routes (i.v., i. (Y I , Lntrad I ansder mal )
prior to pain te@@%%ﬁ%ﬁﬁlﬁy ?ﬁpb}%%ﬁoég’ %@E&T%f ory
pain 1s induced \RRRIVLIGATRSS RYTABIEGE!p O 85 (§) (12900 359365 AdeR B P!
conpl ete Freund' s adjuvant 1 nto one hind paw. e animals  devel op an edenm
wi th nmechani cal -arsatiynicdveaseinwetdtorag dfhsrorel thy geealigasnd. bradbebh adithal

al l odynia is neasured by neans of -a pressure transducer 10 (el ectronjc von
Frey Anest hesi onistadic nepyeriéidlanand pepEioaeeiical Rm¥ts) iipyRgsihe remaining sural

10 nerve intact whereas the last variant comprises the axotomy of only the tibial
branch leaving the sural and common nerves uninjured. Control amimals are

treated with a sham operation.

Postoperatively, the nerve injured animals develop a chronic mechanical .

15 allodymia, cold allodynioa, as weli as a thermal hypcr#lgesia. Mechanical

‘ allodymia is measured by meails of a pressure transducer (electronic von Frey

Anesthésiometcr,_ orc Inc.-Life Science Instruments; i?v"oodland Hills, SA,
USA; Electfonic von Frey System, Somedic Sales AB, Horby, S_weden).
Thermal hyperalgesia 1s measured by means of a radiant heat s-ource (Plantar

20 | Test, Ugo Basil.e, Comerio, Italy), or by means of a cold plate of 5 to 10 °C
where the nocifensive reactions of the affected hind paw are counted as a
measure of pain intensity. A further test for cold induced pain is the counting _
of nocifensive reactions, or duration of nocifensive responses after plantar
administration of acetone to the affected hind limb. Chronic pain in general is

25 : assessed by registering the circadanian thytms in activity (Surjo and Amadt,
Universitdt zu Kéln, Cologne, Germany), and by scoring differences in gait
(foot print patterns; FOOTPRINTS program, Klapdor et al., 1997. A low cost
method to analyse footprint patterns. I. Neurosci. .Methods 75, 45-54).

30 Compounds are tested against sham operated and vehicle treated control

groups. Substance application is performed at different time points via



Wodl and Hills, SA, USA). Thermal hyperalgesia is neasured by neans of a
radi ant heat source (Plantar Test, Ugo Basile, Conerio, Italy, Pawtherhul:

sti mul at fg pfRi0s aki, University of California, USA). For ; )
measur enment tv\bu%t hods are being used. In the first net hofc'f?ﬂgﬂ'felmé?ﬂ”rml s are

1.5 sacrificed and the affected hi ndpaws sectioned and wei ghed. The second.
met hod conprises differences in paw vol une-by nmeasuring water displacenent
in a plethysnorneter (Ugo Basile, Conerio, Italy). Conpounds are tested

agai nst .uninflanied as well as vehicle treated control 20 groups. Substance
application is PEfEsineeplication fosksn{l ti md-pBiont tvilg- Wi fs%er aptradgpptli cati on
routes (i.v., i.p. O,y ot o 1,C.V., S.C., intradermal, transderznal)
prior to pain tgpgﬁdﬁgp%[)ﬁggrsgrpea Fletsmtl)g‘ Di abeti c Neuropathic Pain] 25 Rats
treated with a single intraperitoneal injection of 50:to 80 ng/ kg
streptozotoci n devel op a profound hyperglycem a and nechani cal all odyni a
within 1 tdvidaweskent dfBciiramnetaly Bhinddyni a i s neasured by neans of a :
pressure transducer (electronic von Frey Anesthesioneter, UTC Inc.-Life 30
Sci ente Instrunents, Wodland Hills, SA USA). 2 3 FEB 210 :; WD 03/095420

=43 PCT/ EPOS/ 04%%%%%?)93?%}] 3 Gt S 03 19l d! gbe Be%ﬁ%gg?g%wi petic

vehicle treated contro stance”application’is or med at
different tinme peirfdod ar cohplees Briundppldhwahi oo baethesd phwV The laniaals P. O, ,
i.t., i.c.v_, s.c., intradermal, transdermal) prior to pain testing. 5 10
develop an edema with mechanical allodymia as well as thermal hyperalgesia,
Mechanical allodynia is measured by means of a pressure transducer
10 | (electronic von Frey Anesthesiometer, IITC Inc.-Life Science Instruments,
Woodland Hills, SA, USA). Thermal hyperalgesia is measured by means of a
radiant heat source (Plantar Test, Ugo Basile, Comeno, Italy, Paw thermal
stimulator, G. . Ozaki, University - of 'Califomia, USA). For edema
measurement two methods are being used. In the ﬁrstwmet_hod, the animals are
sacrificed and the affected hindpaws sectioned and weighed. The second.

method comprises differences in paw volume by measuring water

displacement in a plethysmometer (Ugo Basile, Couierio, Italy).

Compounds are tested against uninflamed as well as vehicle treated control
20 groups. Substance application is performed at different time points via
different application routes (i.v., ip. p.o., it, Lcv.,, s.c., intradermal,

transdermal) prior to pain testing.

[Measurement of Diabetic Neuropathic Pain]

)
h

Rats treated with a single mtrapeﬁtoneal injection of 50 to 80 mgkg"
streptozotocin develop a profound hyperglycemia and mechanical allodynia
within 1 to 3 weeks. Mechanical allodynia is measured by means of a
pressure fransducer {electronic von Frey Anesthesiometer, IITC Inc.-Life

30 Science Instruments, Woodland Hills, SA, USA).



Results of IC so of capsaicin-induced Cat} influx in the human Ny
VR -transrected CHO cell line are shown in Exanpl es and tabl es of ZthekB 1A
Exanpl es -.~the data corresponds to the conpounds as_yi ed by solid
phase synt %@?%ugnd thus to levels of purity of about 40P¥t&ggwyyﬁbr
practical reasons, the conpounds are ggggped in four classes of activity as
follows: 1C50 = A(<or =) 0.1L.uM< S (< or =) 0.5iIM<C(<or=) | M<D.The
conpounds. of the present invention also show excellent selectivity, and’
strong 15 activity in other assays (2)-(5) described above. WO 03/095420
PCTI EP03104395 Rozprenideg arfettertel ¢Rawstadiabatic codpoomdiabpi®e avehioly tesetedound A
HO5 HN O HN_ -0 X To a stirred solution of 8:ani no-2-napht.hol 0.0 g, 314
mol ) in tetrahydt oY &FARS: %‘i cﬁﬁ?ﬁ\‘/ﬁﬁgo%ﬁo@aﬁa@?@?ﬁ)‘ﬁ{{%fﬂf éﬁﬂﬂ%"&éﬁ 8%(68.6 g,

314 rnnol ). The giftMr SoMREiHS | oLed .tv.,7@.§.,f€.5.,1&.,h?.e.rv$-s.-c., iSleddde M xture

was cooled to . roomtenperature, 10 solvent was Trenoved Under redtced

pressure. To theangkimdalgpnastogddettsetdiyl acet ate, and washed with saturated
aqueous sol ution of sodium-carbonate and then with water. The extracted
organic | ayer was dried over Na2SO4, filtered, and concentrated under

reduced pr@ssuttseof 170, bheapehicai-Radcdesi’ duelves enadadivRsopaepyiedeter, and
the precipitate was filtered and dried to afford

N- t - but oxy 68l Horsyhregshapiont- Examplesagiih Holes( 84t Grampiesohplay.d) The NBA( ES| )
mz 259 | Mcgrresponds to the compounds as yielded by solid phase synthesis and thus to levels
of purity of about 40 to 90%. For practical reasons, the compounds are grouped in

10 four classes of acﬁvity as follows:
[Cso=A(<or=)0.1uM <B (<or=) 0.5 M < C (<or=) I pM <D

The compounds of the present invention also show excellent selectivity, and strong

15 activity in other assays (2)-(5) described above.



' HNVR (DVBO-d6) S 1.48 (s, 9H), 7.07 (dd, J= 2.2 Hz and 8.85 Hz, 1H), 7.20
(t, J 7.9 Hz, '1H) 7. 24 (d, J = 2.2 Hz, 1H), 7.36 (d, J = 7.25 Hzf ey,

7.60 (d, wh : 7.75 (d, J= 8.8 Hz, 1H), 8.92( 20 Next, to
a mxture o? 'ﬁl—% but oxycar bonyl - 8- ami no- 2- napht hol - ?W’@"WW% orol )
and Cesium carbonate (161 g, 493 m ol),i n 300 nL anhydrous DMF was added

i odoet hane (42.3 g, 272 mmol) at roomterrperature The nixture was stirred
at 60C for 2 hours. Water was added to the m xture, and the product was
extracted with 7 3 TE.EB ?0J WD 03/095420 - 45 PC Tl EP0O31M395 .

et hyl acet af@eparieg oregizas of stanting eampewsdsed with water and brine, dried over
Na2S04, filtered, and concentrated under reduced pressure. To the obtained
resi due was added diisopropyl ether and the precipitate was coll ected and
dried to a ggﬁ. g gggﬁy- napht hal en-1-yl-)-carbam c acid t-butyl ester
(47.9 g, .5 % 5 (ESI) mMz 287[Mk 'H NWR (DMSD-do) 8 1.41 (t,
J= 6.95 Hz 3H), 1. 50 (s, 9H), 4.16 (q, J= 6.95 Hz, 2H), 7.15 (dd, J= 2.55 .
and. 8.8 Hz, IH, 7.28 (t, J= 8.8 Hz, 5H), 7.36 (d, J= 2.2 Hz 1H), 7.54
(d, J 7.25 Hz, IH), 7.61 (d, J=8.2 Hz}f 1 7.80 (d, J- 8.85 Hz,} 1H),

9.12(s, 1H). 10 Netz to a (7 et hoxyg ialen-I-yl)-car cid
t-butyl estied. (AL S in 100 n. anhydrous . 1 di Oxane was
added 4N HC 3 ¢ 0C—The mixY tirred at room

2 , reaction
m xture and the preci pltate was red To t he obt ai Aed solid was added
saturated sodi um bi carbonate and the product was extracted with
et hyl acetate. The organl c | ayer was dried over Na2804 flltered and
concentrat ed

< _a_\,o

)
~ To a stirred solution of §8-amino-2-naphthol (50.0 g, 314 munol) in tetrahydrofuran
(1000 mL) was added di-t-butyldicarbonate (68.6 g, 314 mmbl). The mixture was'
stired at 70°C for 18 hours. - After the mixtﬁ.re was cooled to.room temperature,
10 solvent was removed under reduced pressure. To the residue was added ethylacetate,

and washed with satirated aqueous solution of sodium carbonate and then with.
water, The extracted organic layer was dried over Na,SQy, filtered, and concentrated
under reduced pressure. To the obtained residue was added diisopropyl ether, and
the precipitate was filtered and dned to afford N-t-butoxycarbonyl-8-amino-2-
15 naphthol (64.2 g, 79 % yield).
. MS (ESI) m/z 259 [M]"
"H NMR. (DMSO-d6) & 1.48 (s, 9H), 7.07 (dd, /= 2.2 Hz and 8.85 Hz, 1H), 7.20 (t, J
= 7.9 Hz, 1H), 7.24 (d, J = 2.2 Hz, 1H), 7.36 (d, J=7.25 Hz, 1H), 7.60 (d, /= 8.2
Hz, 1H), 7.75 (4, /= 8.8 Hz, 11}, 8.92(s, 1H).

Next, to a mixture of N-t-butoxycarbonyl-8-amino-2-naphthol-(64.0 g, 247 n;lmol)
and Cesium carbonate (161 g, 493 mmol) in 300 mL anhydrous DMF was added
iodoethane (42.3 g, 272 mmol) at room temperature. The mixture was stirred at 60°C

for 2 hours. Water was added to the mixture, and the product was extracted with



-under reduced pressure to afford 7-ethoxy-naphthal en-1-ylamne (27.0 g,
86.3 %yield). M (ESI) mz 187 [M+ 20 1H NVR (DMSO-d6) 5 1.39 (. z,rg‘ﬁ
11.3 He, 3K, 4.15 (q. 3 = 11,3 W, 2H), 5 52(s(br), 2H), 6 64 (dd "I 75

and 10. 0 01-7.07 (m 3H), 7.39 (d, J= 3.8 Hz. 1H. 7.63 (d, J=
14. 45 Hziv%’{o}% t, to a flask containing a mxture of piheos 533

7- et hoxy- napht hal en-1-ylar ine (1.80 g, 525 9.61 mml) and t-buthanol (2.13
g, 28.8 mmol) in tetrahydrofuran (20 nl) was collected |iquid anmonia (300
m.) at -78C. To the mixture was added lithium (0.200 g, 28.8 nrnol) over 30
m nutes and stirred at -78C for 1 hour. Methanol and water was added, and
t he m xt ur ecthplaceédte. rTb@omdmmwhewehwermdesd:ﬁed ovat Nesl#Gymmoni a

t he obt ai ned resi due was added e | acet at The 0. organi c

to evaporatg,
1l ayer \R/as \A@éﬁ%‘g aﬁﬁf‘i’flcﬁﬁ?%treguaﬁl?ré W@Pﬁﬁlﬁmes ‘?P fEEedges: ght r at ed

WO 031095424 4 e r
7- et hoxy- 5, 158?@5?%’%5?%% ﬁ%?lp %m&%é%? 37 8‘5 &%E}oe':)?l geflﬁgé (9 %ﬁoxyt i ng
conpound B]undphitalen-s{l)jcadarsobdit It-diﬂtyﬂ)f&ster {47.9 g, 67.5 % yield).

7- et hoxy-5, 8-di hydronapht hal eh-1-ylam ne (1.07 g, 5.65 innol) in
t et r alydr of MSABS )30/2@5%5 added sol ution of aqueous 2N HC1 10 (10 n.), and

stirred at The d h n of
sodi um bi coﬁgmgﬁ%%ﬁél z{io(&[pc: m)aiﬁéo(am?ﬁﬁ e%{ﬂ éz » The
organi ¢ | ayey 7Ww8gdqWRshed a\Mdté”'B %t?H 7d;fa gdjg\eeg HYRZRO% 34 Id ers @'Hzand
concentrated Under reduced pressure

8- am no- 3, 414, My (d; V H-"hapBizhaHgn?.81 Qahe]{:(S 27Hzg1H78? 96 (giket+@)3s Hh W8, (ESI)

mz 162 [M_gl?,(s 1H).
10 - |
Next, to a (?-ethoxy-naphthalen-1~y1)~earbamic acid t-butyl ester (47.9 g, 167 mmol)
in 100 mL anhydrous 1,4-dioxane was added 4N HCl in 1,4-dioxane (100 mL) at
0°C. The mixture was stured at room tefnperature for-2 hours. Dii50propyl ether
was added to the reaction mixture and the precipitate was ﬁltered.- To the obtéined
15 " solid was added saturated sodium bicarbonate and the product was.extracted with
- ethylacetate. The organic layer was dried over Na;S0Q,, filtered, and concentrated
qunder reduced pressure to afford 7-ethoxy—naphthalen—leylamiﬁe (27.0 g, 863 % |
yield). - |
MS (EST) m/z 187 [M]" _
20 HNMR(D‘\/[SOdé)6139 (tJ—113 Hz, 3H), 4.15 (g, J = 11.3 Hz, 2H),
- 5.52(s(br), 2H), 6.64 (dd,; J=3.75 and 10.05 Hz, 1H), 7.01-7.07 (m, 3H), 7.39 (d, /= -
3.8 Hz, 1H), ?..63 (d, J=14.45 Hz, 1H).

Next, to a flask confaining a mixture of 7-sthoxy-naphthalen-1-ylamine (1.80g,
25 | 9.61 minol) and t-buthanol (2.13 g, 28.8 mmol) In tetrahydrofuran (20 mL) was
collected liquid ammonia (300 mL) at -78°C. To the mixture was added lithium
(0.200 g, 28.8 mmol) over 30 minutes and stirred at -78°C for 1 hour. Methano! and -
| ﬁvater was added, and the mixture was stirred at room temperature for 16 hours to
allow ammonia to evaporate, To the obtained residue was added ethylacetate. The

30 organic layer was washed with water, dried over Na, SOy, filtered, and concentrated



"HNMt (CDCI3) 5 2.62-2.65 (m 2H), 3.07 (t; J = 7.25 Hz, 2H), 3.34(s, 2H)
6. 65 (d J=7.85-1H), 6.70 (d, J=7.25 Hz, 1H), 7.07 (t, J= 7.55 MHZELhip
Next , Hg ar %o 3, 4- di hydr o-| H napht hal en-2-one (0.050 g, 0.318 mMmmol) in

20 netha P ?ﬁ L) was added sodi um borohydride (0.030 g, PET/EPSNGES ) at
0C, and the m xture was stirred for 1 hour.. The m xture was poured into

, water, and the product was extracted vth ethyl acetate. The organic |ayer
was dried over Na2SO4, filtered, and concentrated under reduced pressure-to
afford 8-am no-1, 2, 3, 4- tetrahydro napht hal en-2-o0l (0.037 g, 71 %yield). 25
IVI'S (ESI) uaii& ré@ﬁzehl‘gﬁressuﬂe t iﬂfﬁd(ﬂfﬁo@ QQ)dlbycimﬁ%:hlhaian ( B arhid), (111? 1-1.85
(m 1H), 2.16 (dd, J = 7.7 and 16. 4 Hz,” 1H), 2.61-2.74 (m~ 3H) 23.90
(m IH), 476%fisld)2H); 4.72 (d, J = 4.1 Hz, 1H), 6.28 (d, J::7 45lt 1H),
6.28 (d, J = 7.45 Hz, 1H), 6.41 (d, J=7.7 H, 1H), 6.76(t, J-= 7.55 Hz,
1H). 2 3 ..in05 WD 03/095420 _47 [Starting conpound C] 5 PCT/EP03/04395 To a
.stirred sg§ Rpcgﬁggﬁg theniun(l) chloride dinner (3.10 ng, 0.006nol)
and (1S, 2 % no- 2-indanol (3.7 ng, 0.025 mol) in degaussed

i so . propanol was heated at 80C for 20 m nutes under argon. The m xture was
added to the solution of 8-am no-3,4-di hydro-I|H naphthal en-2-one (50 nag, .
0.310 mml) in 10 |sopP3panoI (3 nm) at roonﬁﬁﬁnperature - A sol mt,j on of

and the nlxture The—m-xt ure
through silica g ‘ _ The filtrad
concentrated under reduced pressure to afford the chiral ! .

8- am no- 1, 2, 3, 4-t et rahydr o- napht hOen-2-ol enantioner (310 ng, 65 %yield). -

To a stirred solu.tlim_)_l of _7.-ethoxy~5,S-dihydronaphtha'lcﬂ-1-ylanﬁne (1.07 g,
5.65 mmol) in tetrahydrofuran (30 mL) was added solution of aqueous 2N HCI
10 | (10 mL), an'd. stilred at 4Q°C_ for 1 hour. The mixture was neutralized with addition of
o sédium bicorbonate, and the product was extracted with ethylacetate. The b_rg_zmic
layer was washed with water, dried over Na;SOs, ﬁ}tared, _an& concentrated uader
" reduced pressure to atford 8-amino-3,4-dihydi'o-1H-naphthalen-2;—one (0.71 g;i?S %
 yield). ' o
15 - MS (BSD) mw/z 162 [M+HJ
o '"H NMR (CDCI3) & 2.62-2.65 (m, 2H), 3.07 (t, J = 725 Hz, 2H), 3. 34(s, 2H), 6.65
(4, = 7.85,-1H), 6.70 (4, /= 7.25 Hz, 1H), 7.07 (t, J="7.55 H, 1H).

Next, to 8§-amino-3,4-dihydro-1H-naphthalen-2-one (0.050 g, 0_;318 mmolj n
20 . methanol (10 mL) was added sodium borohydride (0.030 g, 0.175 munol) at 0°C, and
. the mixture was stired for 1 hour. The mixture was poured into water, and the
prqdﬁct was extracted with ethylacetate. The. organic 1a;yer was dried over Na;SOq,
| filtered, and concentrated under reduced pressure to afford 8-amino-1,2.3,4-
' te*rahydro-naphthalen— -01(0.037 g,71 % yleld)
25 MS (ESD m/z 163 [M]*
HNMR(DMSO dé)o 1.53-1.57 (m, 1H), 1.81-1.85 (m, 1H), 2.16 (d¢J 7.7 and
16.4 Hz, 1H), 2.61-2.74 {m, 3H), 3.89-3.90 (m, 1H), 4.65 (s, 2H), 4.72 (d, /= 4.1 Hz,
1H), 6.28 (4, /= 7.45 Hz, 1H), 6.28 (d, /=7.45 Hz, 1H), 641 (4, J= 77 Hz, 1H),
6.76(t, J = 7.55 Hz, 1H). '



15 M5 (ESI) mMz 163 [M} .'H NWR (DWb0-d6) 8 1.53-1.57 (m 1H), 1.81-1.85
(m 1H), 2.16 (dd, J 7.7 and 16.4 Hz, -1H); 2.61-2-74 (m 3H), 32.389-3180
(m IH, 4.65 (s, 2H), 4.72 (d, J= 4.1 Hz, 1H), 6.28 (d,_J = 7.45 Hz, |IH),
6.2 8 (dWOMOFNE b 1H), 6.41 (d, J = 7.7 Hz, 1H), 6 YEPEPISUIS 55 7,
IH). 20 [Starting conmpound D] HO HO 2. 11C | ~ WD 03/095420 -48

PCT/ EP03/ 04395 A stirred sol ution beuzeéffer ut heni um(H) chloride dimer (1.55
g) and (1S, 2R).-(-)- cis-l-arn_ino-2-indanol (1.85 g) in degassed

i sopropanol (500 ml) was heated at SOC for 20 m nutes under argon, and then
cooled to roomtenperature. The m xture was added to the solution of

8- aniino-3, 4-di hydro-1 H naphthaleii-2-one (25.0 g) in 5 isopropanol (700 m)
at roomte fﬁﬁgﬁ&nbgﬁﬁ@‘@d- by the prepared solution of potassium
hydroxide (1.74 g) in 300 m of isopropanol (pre-prepared at 45C to

di ssolve and then cooled to roomtenperature). After stirred at 45C for 30
m nutes, the m xture wag cqQoled to roomtenperature and was passed through
silica gel pad and.vvashﬁ?vvith et hyl acet at e. THE:2filtrate was concentrated
under reduced piagsk bQ_and t he obtw ned~solid, was di ssolved in

di chl oronet han. e a G gal for 10 m nutes. After
filtered through a gel pad, 'the s concentrated under
reduced pressure. The obfained product was TecryStallized from

di chlgrorre't'hane to afford red crystal, of"

(R) -8-am no-1, 2, 3, 4-tetrahydro-napht haten- 2-ol (14g, 56 %yield}. 15°M5
(ESI) rnl z1363s6iMd solution benzeneruthenium(Il) chloride dimer (3.10 mg, 0.006 tamol)

and (1S, 2R)-(-)-cis-1-amino-2-indanol (3.7 mg, 0.025 mmol) in degaussed iso--
propanol Was- heated at 80°C for 20 minutes under argon. The mixture was added to
. the solution of 8-amino-3,4-dihydro-1H-naphthalen-2-one (50 mg,' 0.310‘11111101') in
10 - isibptqpanﬁl 3 ml_,) at rodm ten:iperaturé. - A solution of potassium hydroxide
| (3.48 mg, 0.062 mmol) in isopropanol (1 mL) was addéd, and the mi};"ture was stiired ‘
at 45°C for } hour. The mixture was passed through sili_cé gel and \?;fashcd with
‘ethylacetate. | The filtrate was conccutz_réted under réd}lced préssure-id afford the -
chiral é-arrﬁno-1,2,3,4-tetrahydro-ﬁaphthalen-2~ol enantiomer (33.0 mg, 65 % yield).
15 MS (EST) m/z 163 [M]* | | o
HNMR (DMSO-d6) 8 1.53-1.57 (m, 1H), 1.81-1.85 (m, 1H), 2.16 (dd, J=7.7 and_
16.4 Hz, 15), 2.61-2.74 (m, 3H), 3.89-3.90 (m, 1K), 4.65 (5, 2H), 472 (4, J= 4.1 H,
{H), 6.28 (d, J = 7.45 Hz, 1H), 6.28 (d, J = 7.45 Hz, 1H), 6.41 (d, J= 7.7 Hz, 15,
6.76(t, J=7.55 Hz, 1H). | _

[Starting compdﬁnd D]

NH, C HNT O _




| HN11[R (DMBQ d6) 51.53-1.57 (in., 1H), 1.81-1.85 (m 1H), 2.16 (dd, .1=
7.7 and 16.4 Hz, 1H), 2.61-2.74 (m 3H), 3.89-3.90 (rn IH) 4?65 (s?"f'?H)
4.72 (d, J= 4.1 Hz, IH), 6.28 (d, J =7.45 Hz, | H, {Eé’ .45 Hz,
1H), 6.4W0(0H0oy2& 7.7 Hz, 1H), 6.76(t, J= 7.55 Hz, IH) QQT 83f%4r5‘)-‘(| R
2S)-(+)-cis-I-am no-2- i ndanol resulted in of (S)-8-amno-1,2,3,4- tetrahydro
-naphth alen-2 -0 1. Next, a solution ofg. .
(R) - 8-arni no-1,2,3,4-tetrahydro- napht hal en-2-0l (36.2 g) and 25 pyridine
(18.8 m) in THU (850 mM) cooled at 0 C was added phenyl chloroformate (28.8
m ). The m xture was stirred for 3 hours_at roomterrperature and t hen

poured i nti% SEF?@IS%J@EP%@EUZW%W %%@va& £ éhéiéjoﬁ@ REA-EH- t hen
W th water,.a %H%‘t? ot 5&%5‘ £5i %Zﬁ'{dé’é%%]eor'%%% éa%e%r E%gé‘é‘

concentrate uced pT €ssur & eS| ue Wwa

acetoni trilsy Z@Hﬁuﬁt%uﬂ{e‘? ng:lnt BhETNRS o@leaQoQ@JnhQ&h?graﬁﬂg s hﬁﬁmyxe ms
m xture of acetonitrile an dllsopropyl ether (2:3) to 23-LFp20';

03/ 095420 ﬁ@d’icER@SﬂM:S@IﬁneﬂQObtﬁt anmo-3,4-dihydro-1H-naphthalen-2-one (’?SOg) m

{(R) - 7 Hydr.oxy-5, 6, - 7 8 0: - napht h 1-yl)-carbam ¢ acid phenyl

est er ( 33. G5FoPaB! E%Wl s P tfmnawanf iR IR B3oPaTe]. S5050mBat ( m

1|—|) '1.83-1. 6 9:.( ( (dd, J=
8 i and ooy Pt R S o e O%a%a%?ﬂ Mgt e <€ (7
(t J= 7. 85liddaiveld), théh 2] tolﬂd)::m fexpepinerel - AftdGstired at 45°C for 30 minutes,
N-[4-chloro-3-(trifluoronethyl)phenyl] N -(7-hydroxy-5,5,7, 8- tetrahydro | -

napht hal enyhy THeErHHAY 5oqiAG 40 é&%ﬁrép%a%uﬁpem@ BrAwaswd dbragn gilica gehaagener al

met hod F: and washed with ethylacetate. The filtrate was conc\,nt:ated under reduced pressure,

10 and the obtained solid was dissolved in dichloromethane and treated with activated
charcoal for 10 minutes. After filtered through a silica gel pad, the mixture was
concentrated under reduced pressuré. The obtained product was recrystallized from
dichleromethane to afford red cfystal, of (R)—S—amjno-1,2,3,4~tetrehydro-napﬁthalen;

" 2-ol(l4g, 56 % yisld). - ‘ | '
15 MS (ESH) miz 163 [M]”
_ 1T[-IT\H\ER(DIVISO d6) 61.53-1.57 (m, 1H), 1.81-1.85 (m, 1H), 2.16 (ddj.f 77and
164 Hz, 1H), 2.61-2.74 (m, 3H), 3.89-3.90 (m, LH), 4.65 (s, 2H), 4.72 (4, /= 4.1 He,
1H), 6.28 (4, J=‘A7,4S Hz, 1H), 6.28 (4, J=7.45 Hz, 1H), 6.41 (d,J = 7.7 Hz, 1H),. |
6.76(t, J=7.55 Hz, 1H), | | o

Use of (IR, 28)-(+)-cis-1-amino-2-indancl resulted in of (S)-8-amino-1,2,3,4-

tetrahydro-naphthalen-2-ol.

Next, a solution of (R)-8-amino- 1,4.,3 4-tetrehydxo-naphmeien-z—ol (36.2 g) and
257 pyndine (18.3 ml) m THE (850 ml) cooled at 0 °C wes added phenyllchlorofomate
- (28.8 ml). The mixture was stirred for 3 hours at room temperature, and then poured
into ethylacetate. The mixture was WaShed with aci Ueous NI-L;CI then with water, and
“the orgaﬁic layer was dried over Na,3Qs4, filtered, and concentrated under reduced
pressure. .To the obtained residue was added aoetonitﬁle; and the precipitates were

30 - collected and washed with a mixture of acetonitrile and dizsopropyl ether (2:3) to



To a stirred solution of 7-ethoxy-5, 8-di hydronapht hal en-1-yl am ne Q‘O. 16 g,
0.84 mmol) in tetrahydrofurau (15 inL). was added 7 3 FER 05
4-chl oro-3-tri#l uoronet hyl - phenylisocyanate (0.22 g 1.0 nrnol). The m xture
was stir MEY03PH8om t enperature -20 for 1.5 hours and wasPREFFRHMBH 0 wat er.
The product was extracted with ethyl- acetate, and the organic |ayer was-
dried over NOO4, filtered, and concent-ré-ed wunder reduced pressure to
afford N-(4-chloro-3-trifluoronethyl-phenyl)-N-(7-

et hoxy- 5, 8. -di hydro-napht hal en-1 -yl )urea (0.31 g, 89 %yield). Next, to a

| uti f -3-t4 kKl - =N -(7-et
B i hydr o 1P5PE hAFarsay oty b Bl e b b, 281 prenyt
t et rahydrofagfeg(m(gze) m.) was .added a sol ution of aqueous |IN hydrochloric-

acid (5 nl), and tRe mxture was stirred at 40C for 45 minutes. The mixture
was neut r al¥2€aShint/k 284dMHHIN of 10 % aqueous sodi um‘bi carbonate 23 rh ¢. WD

03/ 095420 -,50 PCTI EPO3/ Q43 olutjo and extracted with ethyl acetate. . The
organic |ay W@@M&éﬂ%\fifﬁ?\&%‘o@}qﬁ)i1|-§3e-}-§8,(maﬁéi),c?o%%ﬁ9:(lat #d)under
reduced pr o) (4- - I - : .
fl uorg’rret h?ﬁﬁgag%gﬁ ?%5’-_[{(% )?L(bﬂS%}f;é %&%Pﬁg?‘rﬁa %ic}r E ﬁgéﬁ?’rfm E%I?LZ)}WW ea (0.16
g, . 85 %WiRyd¥(mNEXY 7.42qt, J=7.85 He, 1H), 9.29(s, 1H). ~ -
N- (4-chl oro-3-trigl l%f)orneghyl-phenyl)l:DN' -(§-O>I<_I(3-5, 6,7,8 5
t etrahydro-naphthal en-1 yl)urea (0.07 g, 0.18 rnnol) in nmethanol (10 nL) was
-added sodium qoro{]y_dl ide (0.04 g, 0.09 mmol) at 0C, and the mixture was
stirred for= Frutes. The m xture was poured into water, and the product
was extracted with - ethylacetate. The organic |ayer was dried over Na2SO4,
.filtered, and concentrated under reduced pressure, and the obtained product
- was ri@cr ystal[4-zedrd-B gmimommmethy BplohylON' g7 iyldacat 364, 9-tdvekadie-1¢ 1 12) sol ution
to give N\[4-chloro-3-(trifluoronx thyl)phenyl]- . - o
N- ( 7- hydr oPBhglenylgiredt r ahydr o- | - napht hal enyl Yurea (41 ng, 59 %vyield) 'H N
MR (DVBO-d6) 61.57-1.59'(m 1H),1.87-1.90 (m 1H), 2.36-2.42 (m 1I11),

Cl

15 This example was performed according to the general method F.

- To a stirfed solution of 7-eth0xy-5,S-dihydronaphmalen~i§ylanﬁné (0.1_6 g,
0.84 mmol) in tetcahydrofuran (15 inl) was added 4-chloro-3-triffzoromethyl-
phényﬁéécyanate (0.22 g, 1.0 mmol). The mixture was stirred at rdc;ﬁi tempcratui'e
20 for 1.5 hours and was poured into Wate:i.' The product was extracted with ethyl-
acetate, and the organic layer was _dried over Na,S0q, ﬁl‘téred, and concentréted'
 under reduced pressure to afford 'N—(4-chloro-3;triﬂnpromethyl-phenyl)-N’-(7- '
éthoxy-S,8«dihyd:o-naphﬂlalen-l-yl)urea (0.31 g, 89 % yield). Next, to a solution of
N-(4~cb.loro;3 -trifluoromethyl-phenyl)-N’-(7-ethoxy-3,8-dihydro-naphthalen-1 ayl);
25 urea (0.21 g, 0.51 nmiol) in tetranydrofuran (20._m.L) wags added a s_olutiori of aqueous
| IN hydrochloric acid (5 mL), and the mixture was stirred at 40°C for 45 minutes.

The mixture was neutralized with addition of 10 % aqueous sodium bicarbonate



2.63-2.76 (m 1H), 2.83-2.87 (in, 2H), 3.91-3.96 (m 111), 4.87 (d, J= 4.1

Hz, IH), 15 6.82 (d, J-= 7.6 Hz, 1H), 7.06 (t, J 7.6 Hz, IH, 7.?8;(.-9“@,.
7.611z, 1H), 7.61-7.62 (in, 2H), 7.93 (s, 1H), 8.09 (s, 1H), 9.47 (s’ IH)

H) ,
Mol ecul ar ' - 3 84.8 M (MtH): 384 rap: 227-228C 20 ioh§Qzaetivity
cl ass: AWE)\,@R%}%O 1-2 N-[4-chloro--3- (trifluoronethyl )phehgﬂlriﬂpkl{l-’@”

{(R)-7-hydroxy-5, 6,7, 8-tetrahydro-I - 25 naphthal enyl} urea WO 031095420
PCTI EPO3/ 04395 -51 A racem c.m xture of50- : ‘
N-[4-chloro-3-(trifluoronethyl)phenyl]-N -(7-hydroxy-5,6,7, 8- _
tetrahydro-1-napht hal enyl)urea (30.0 ng) was separated by chiral HPLC

Dai cel OD_L. .G 2 - | = 98,: 1 di ng
Rt somer (84 5Tt enptri AEpty FRBRE AR 0B ) g b e BEl e,
n-hexane 1 f@thanoind TofknkaBd uhl@WrERled lp@sdid MonhfiBrd SOMRLLWAS-3dgL ect ed
at 20.1 mnutes. Ml ecular weight: 3 84.8 M5 ,04+K): 384 10 Exanmple 1-3 N

[ 4- chl or o- Suofardthylegreop) e Hy ) ph Ayl §-tstidhy d(oSjphibaedt oXy=eB, 6,(7,16 g, .
1S el SO A R LR AL e o o510
(bl ool oD T L B T O e R S B2 H S et
S-isoner (2eduforohydride (0.04 g, 0.09 mmol) at 0°C, and the mixture was stirred for 30 .
minutes. The mixture was poured into water, and the produét was extracted with -
ethylacetate. The orgamc layer was dred over NaySQ,, filtered, and conceﬁtrated
. under reduced_prcssure, and the obtained product was recrystalized from a mixture of
10 ethylacetate / hexane (1 / 2) solution to give N-[4-chloro-3-(triﬂuorcﬁlbthyl)phenyl} :
N-(?—hydrohy-5,6,7,8~tctrahydro—l-naphthalenyl)urea (41 mg, 59 % yield) |

'H NMR (DMSO-d6) § 1.57-1.58 (m, 1H),1.87-1.90 (m, 1H), 2.36-2.42 (m, 1H),
. 2.63-2.76 (m, 1H), 2.83-2.87 (m, 28), 3.91-3.96 (m, 1H), 487 (d, J= 4.1 Hz, 1H),
15 6.82(dJ=7.6Hz, 1H), 7.06 (t, J= 7.6 Hz, 1H), 7.58 (4, J = 7.6 Hz, 1E), 7.617.62
(m, 2H), 7.93 (s, 1H), 8.09 (s, 1H), 9.47 (s, 1H). -
Molecular weight: 384.8 o -
MS (M+H): 384
mp: 227-228°C
20 In vitro activity class: A

Example 1-2

N-[4-chloro-3-(trflucromethyl)phenyl] N'- {(R)-7-hydroxy-5,6,7,8 -fcetrahydro—l -

25 naphthalenyl} urea ' -



Chiral HPLC (Chiral Cel OD 0.49 cm x 25 cm colum, n-hexane / et hanol =97 1
3, 20 flowrate 1.5 nL/mn) S-isonmer was detected at 17.6 mnutes., 23tk 3@
[[] WO 03/ 095420 -52 Mol ecul ar weight: 384.8 M (1V1+H): 384 Exa Ie -1

N- phenyl - droxy-5, 6, 7, 8-tetrahydro- 1-nap hthal euyl )urea 10 This

exanpl e M@ Q?T‘%/ﬂ med according to the general method A ﬁ’@'ﬁ‘@f%@fﬁ%% To a

sol ution of 8-am no-1, 2,3, 4-tetrahydro-napht hal en-2-01 (20.0 ng, 0.123 muol)
in 1,4-dioxane (1.0 nm.) was added phenyklisocyanate. (14.6 ng, 0.123 mol)
at roomtenperature. The m xture was stirred for -16 hours, and then added
dii sopropyl 15 ether and hexane. The precipitate was filtered and dried to
give N-phenyl-N -(7- hydroxy-5,5,7,8-tetrahydro-i- r@pht hal enyl )urea(17. 8 ny,
51 %ield). Mdlecular weight: 282.3 Mg(. N2+H 783 np: 198-199 C 20
Activity class: C Wth the use of the gf{arti terlal B and according to
procedures simlar to the exanples 2 bove ne._cofipounds in Exanple 2-2
to 2-41 were synthesi zed and t est edN WO Q3/ 095420 § Table 1 i is L.LiU1

- HO.

N A racemic mixture of N-{4-chloro-3-(trifluoromethyl)phenyl}-N'-(7-hydroxy-5,6,7,8-
tatrahydro-l-naphthalenyl)urea (30.0 mg) was separated by chiral HPLC ’(Daicel )5
5 column, n-hexane : 2-propanol = 98 : 2) to the cc.rrespcmr:hncr R-isomer (8.3 mg |
Chiral HPLC (ChiralCel OD (.49 cm x 25 cm column, n-hexane { ethanol = 97 / 3,
flow rate 1.5 ml/min) R-isomer was detected at 20.1 minutes. |

Molecular weight: 384.8

MS.(MFH): 384
10 _ .
‘Example 1-3
N-[4~ chloro 3 (mﬂuoromethyl)phenyl]-N' {(S)«-?—hydmxy 5,6,7,8- tetrahydro-l-
naphthalenyl}urea
HN
HO,,
15

A racemic mixture of N—[4-chloro--3-(triﬂﬁeromethyl)phenyl}-N‘-(7~hydroxy-5 ,0,7,8-
tetrahyd:o-1-napht_haleny1)ufea (30.0 mg) was separa;ced by chiral HPLC (Daicel OD
column, n-hexane : ﬁ»propanole 88:2)to the comresponding S-isomer (2.2 mg).

Chiral HPLC (ChiralCe]l 0D 0.4% cm x 25 cm column, n-hexane / ethancl = 97 / 3,

20 flow rate 1.5 mL/min) S-isomer was detected at 17.6 minutes.



1.1 PCTI EP03104395 Ex noMOLSTRUCTUREMAWBMPactivity class N C 2- 2Np

. 316, 79024317197-199B HO f N a. NO '2-3H0O316, 79024317216-218A N ij 2: Zii,l;HQ ,
316, 79024317229-231A il \' | 0O CH NO 2-5HQ 312,3717313187-189B rJ6 WO

03/ 0954200 93/095420 PCT/EP3/04395

-52-

Molecular weight: 384.8
MS (M+H): 384

Example 2-1

N-phenyl-N'-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyljurea

10 This example was performed according to the general method A.

To a solution of 8‘-amino-1,2,3,4-tetrahydro~naphthalen—2-ol (20.0 mg, 0.’_123 mmol)
.in 1,4-Idioxan_e (1.0 mL) was_agidéd pheny! 1socyanate (14.6 mg, 0.123 Iﬁmol) at
' room temperature. The mixture was stirred for 16 hours, and then added diisopropyt
13 ether and hexane. The precipitate was-ﬁltered and dried to give N~phenyl—lN’-('?—
hydroxy-3,6,7,8-tetrahydro- 1 -naphthalenyl)urea (17.8 mg, 51 % vield). |
Molecular weight: 282‘.3 | - |
MS (M+H): 283
_ mp: 198-199°C
20 Activity crla'ss: C

With the use of the starting material B and according to procedures similar to the
examples 2-1 above, the compounds m Exémple 2-2 to 2-41 were synthesized and

tested..



-54 PCT/ EP03104395 Ex naMOLSTRUCTUREMAWMSMPactivity cfass CH3
2-6312,3717313213-215D F F F 2-7N350, 34359351217-219C N O HO _ Z{-,; Fdo }EFE“N
2- 8F 350, 34359351227-228A Na YF Na Sone H

WO 03/095420 PCT/EP03/043935
-53-
Table 1
Ex no MOLSTRUCTURE MW MS MP  |activity class
N
22 NGOG .316,79024 317 197-199 B
' HO ‘ ' '

. NN : _ _
234 ) : 316,79024 - 317 218218 |- A
T : o]
N
2-4 | no | 316,79024 317 228-231 A
N : ~0
_ ]
_ CH,
2.5 N© 0 3123717 313 | 187-189 B
HO ’




2-9Hp 350, 34359351222-224A 4 \ f 23 ° WD 03/095420 -55 PCT/ EP43/ 04395 Ex
NoMOLSTRUCTUREMAWBMPactivity class 0 0 f, 2-10354,40934355178- 18DD'HO'N |
2- 11N ~0 354,40934355175-178A HO 0 0 2-12354,40934355204-206 HO N, 10

WO 03/095420 PCT/EP03/04393
_54 -
Exnol ' MOLSTRUCTURE Mw | MS | . MP lactivityciass
G
. 7 | “CH,
N 3
: N/.‘KO
26 |, ' 312,3717 313 213-215 D
D | |
-
F
F
3
2.7 | k 350,34359 351 217-219 . o
‘ N0 |
-HO
- [ \
y
=
QL
d F . : o
| 28| N 350,34359 351 227-228 A
HG. : ' :

2-9 N/g o 350,34359 351 | 222204 A




2- 13yp332, 40575333250- 252A WO 03/ 095420 -55 PCT/ EP03104395 Ex
NoMOLSTRUCTUREMAWWSBMPact i vity class wlo 2-14H0332,40575333212-214A R IN 7
2-15s- 10300, 33554301214-216B Br N N 2-16tf 0361, 24124362237-239A ~ . N NO
2- 17H351,W988%993429234-235A 2 .i |j J i WD 031095420 -57 PCPLHEAFS3043395 Ex

NoMOLSTRUCTUREMAWBMPacti vity cl ass §15‘5 i

Ex no MOLSTRUCTURE MW M3 ~ MP- " | activity class

354,40934 | 355 178-180 D

o : 0 ; . . .
1 2-11 N/&O 354,40934 355 176-178 _ A

354,40834 335 204-208 A

A

2-12 S

2-13 | Ho o 332,40575 333 250-252 A




NI O 2- 18296, 3723297198-200B NO 2-19h0324, 42648325186-188-A 0 ~ N 2-204

374, 44339375188- 190A HD
WD 03/ 095420 -58 PCTI EP03/ 04395 Ex noMOLSTRUCTUREMW - MSMPactivity c

\ hO 2-22296,3723297198-200B CH3

WO 03/093420

NCX3 N 0 2-21325, 41406326206- 207D xa f 23}} EB 2fi 5

AT
~ass ENIP

PCT/EP03/04393

- 56 -
Ex no MOLSTRUCTURE MW MS - MP - |activity class
Jee)
A, .
214 HO ' 33240575 333 212-214 A
o
N
_ Ay |
2-151 ro_ | 300,33564 301 214-216 B
li Br
N .
o N o _ ,
2-18 | HO S 361,24124 " 362 237-239 A
[ s
g8
. N ol
| N o |
2-17. m@ 351,23527 352 '234-235 A




N, ° \ NO 2-23H 310, 39939311224-226B HD \ CH3 2- 24310, 39939311194 196B L
/ N a 2-26ria310, 39939311230-232A 2U L. WO 03/095420 _59_ PCT/ PCB/ 0439 3EX

NoMCLSTRUCTUREMAWBMPactivity c'ass F_ .NNO 2-27Fi 0 \
314, 36273%9538%42878 |i N~ 0 Y ° F

-57-

PCT/EP03/04393

Exnotf . MOLSTRUCTURE MW MS MP activity class

2-18 HO 296,3723 297 193-200 B

219 | 32442048 | 325 186-188 A

220| N’Ko | 37444339 | 375 188-190 A

221 o | 32541406 326 206-207 D
HG ) .




KO 2-28ff 314, 36273315193-194B N " H6 2-29314, 36273315218-221A cJ N N Q
2- 30HOB830, 81733331213-215B 2 3 F L. F,: WO 03/095420 PCTI EPO3/04395 Ex
n*MOLSTRUCTUREMAMBMPact i vity class' NO ~ | Ho CH 2-31326, 39879327208: X141B

N 0 2-32HO31 0, 39939311161-163C N C} N O
W0 03/095420 _ PCT/EP03/04395

-58-

Exto|  MOLSTRUCTURE MW - f MS MP . |activity class

’ N/\@ . .

NAO ‘_ ) '
HO ' : _ _ '

2.22 296,3723 297 198-200 "B

223 HO\ | " 310,39939 311 224226 | © B

Nj; . .
. Coowy ' N
2-24 .O '_ | 31039939 | 311 | ‘194-198 B

226 | o : 310,39939 311 230-232 A -




2- 33234, 30061235216-217D N 1~0 2-34. 282, 34521283198-199C HO ff 27i-F [!L |
-J, WD 03/095420 -51 PCT/ EP4310-4395 Ex noMOLSTRUCTUREMAWSMPact i vihtiyr el ags

2- 35N 316, 79024317197.199B N0 CI HOa Il 2-36N 0 330,81733331 -> 1892 A
Na- o eWO @Zg935420 _ PCT/EP03/04395

- - - 59 - |

Ex no MOLSTRUCTURE Mw - | MS MP achvity class

]:
LU
o .
2-27 314,36273 315 184-187 B

2-28 .O - | 314,36273 315 193-194 8

}mﬁil i S _ .
2-2G O . . 314,36273 318 - 218-221 A

2-30 He | S| as0st73z | 33 213-215 B




lc .
af
[[Iri

14 0 2-37342,39819343> 158zA Ha -o HNAN 2-38H463,68465464234-23?@
F NH 2-39N 398, 81399219-220A Na M F a~, WD 03/095420 -62;. bi?wmﬁ
PCTI EP0O3/ 04395 Ex noMOLSTRUCTUREMAWMSBMPacti vity cl ass
WO 03/095420 PCT/EP03/04395
- 60 -
Ex no MOLSTRUCTURE MW MS MP activity class
)l
. N/J%O Cll
2.31 HO\Oij & 32639879 327 209241 B
N/\/©
_ N/KO .
2-32 | Ho_ : ‘ f 310,39939 311 161-163 C
| N o,
N’L*d
HO.
2-33 234,30061 235 - 216-217 D
. 282,34521 283 138-199 C

Br
v

1y



ci  HNI

F 2-40F 398, 81571399135-137"S HC N-QF Ho ~ a i
398,81571399213B 3 - CL WD 03109 -t20 PCT/ EP03/ 04395 -63 Exanple 3-2%{Fi

2-41HC OH H~

F
i

'
9]

H
8

N-(4-chloro-3-(trifluoronethyl)phenyl)-N -(7-bydroxy-5,6,7,8-tetrahydro-1-

napht hal eny b)epse® chiral
to the general

enantiomer 5 This exanpl e was perCarEregdosesor di ng
method G To a solutign of chiral

8- am no-1, 2, 3, 4-t et rahydr o- napht hat &1-2- ol enanti omer (33.0 ng, 0.202

mol ) i n Adi-exane{3-0—r)—wag——added—4-cht-ero-—3-t+ittuofro—16
met hyl - phenid|i socv%élk@?wfé nmg,| 0.28% mol) M€ r gom MEhper adtiideclasthe
m xture jwas |stirred for 16 hourg, and then{ added {dii sopropyl etherjand
hexane. The |precipitate was filtlered and dified tolgive chiral - '
N-(4-chloro-3-(trifluoro fretjhyl) - ' :
phenyl)-1"T -i(7- hydroxy-$ , 8-tletr ahydr o- | - napht hal enyl ) ufea (54.0| ng, 69
%yield)l EnantiomericNexgess (% ee) was neasured|by using|Chiral Cel” OD
colum (15 %| 15 isoprg@ni in hexane as eluent with | rnL|per m nutes).
2-35 N N0 316,79024 317 197-189 B
HO. : i '
g6
NN e
2-36 | N’go _ 330,81733 331 - >1807 A
L - -
M/@\O/CH] B ) . , .
2-37 /‘]% - - 342,39819 T 343 > 1507 A
: N0 : '
00
Ci
O
. HNJ\E@; . . h _ _
2-38 HO\C@ F 463,68465 | 4864 234-235 A
Br
@) = i “
HNJLH/E:%; |
2-39| ™° POl - 398,81 399 219220 A
|
CH,

F



Mol ecul ar weight; 384.8 M5 (MtH): 384 rap: 227-228C In vitro activity
class: A 20 Exanple 4-1 B

N- ( 7- bydr oxy-5, 6, 7, 5-t et r ahydr o- - napht hal en-1-y1)-N .. (4-tri f| uor ohef hxis
benzyl) ﬁﬁoﬁ oHO 25 Thi S exanpl e was perfornmed accordi ngcf,gp'§3hﬁ3(g;ener al
met hod Eyé hé i E-! '~0f 7 WD 03109420 1>CT/ EP0310 4395 - 64 A m xtuxe
of 7- hydroxy 5, 6, 7 8-t etrahydro- nagit hal en-1-yl )-carbamic acid phenyl - ester

(30 0 Ny 0..11 nr17nn|\ and—4 frlflllnrnm nflnvy hnn-;\]ll a-ne 21 3 as! 0.11

mol ) i HEDMB0 (1MOLETI){UM@R§U rried atM00C f orMd7 hourdP - Talmwmyeaeal on 5
m Xt ur e ['Was [coot ed To room renperarure, and wat er \Was added] Precipijt at es

were filterled and washe iLtth water then with acetonitril e|to, obtailn
N-(7- hy(;xoxy-S 6,7, 8- . . j _

tetrahy(ro napht haI enHhz - (B-trifluoramet hoxyt benzyl)-prea (6. 710 ng,
17% vyie 10 i Hy, de) .65 ( 1H) 42l 192(m
1%0,-2.:?% 38H(gm 1 2. 68-2. ?ﬁﬂmgm, 388, 3 9%35%}% 1H), 2.32{(d, J=
6.0 Hz, . = 4.1 H,| 11-}, 6.72 (d, J|=7.5 Hz, 1H), 6.198 (t, J
=7.5 Hz 1H) 7. /' J = 6.0 Hz,- 1H), .7.34 (d, |J= 8.3 Hz, 2K), 7.43 (d,
= 8.3 bz, 41-1), 7.63 (d, J= 7.5 Hz' 1H), 7.5 (s, |1H. M| ecular veight: 3

A - Cl -
3
: HNT N "
2-41 H,C 0 ’ H £ F 398,81571 399 ) 213 B




15 M5 (MtH): 381 np: 213 CIn vitro activity class: A Exanrale 4- 2?% T

N-{(R)-7-h ydroxy- Lo

6,7, 8-tetrabydro-naphthal en-1-yl }-N -(4-trif[Lxoronet hog/- benz}yy}_- urea 0

HO H F PVORBEOH3¥npl e was perforned according to the gener@*HEMEd c H\

-N 25 WO 031095420 65 PCTI EP03104395 A mi xture of

(R)-7-hydroxy-5, 6,7, 8-tetrahydro-znaphtdtal en- 1-yl )-carbam c acid phenyl

ester (147.3 ng, 0.52 ranol) and 4-trifduoronet hoxy-benzyl a. zni ne (99.4 ny,

0.52 mxnol) in DVMSO (1.5 m) was stirred at 150C for 1.5 hours. The reaction

m xture wa (_:oolle 0 roomtenperature, and ethylacetate and water were

added. 5 The €ted organic |layer was washed with water then brine, dried

over NazSO4, filtered and concentrated under reduced pressure, The obtained

residue was triturated wth dichloronethane and hexane to obtain

N-{ (R ) - 7- Hy-d¢-oklorb-36(ifl8e t @he@dly))@benyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro-1~ -

napht hal en- | - 1)4 trifluoronethoxy-benzyl)-urea (168 0 ng, 85 %yield).
f{%ﬁ%@ﬁrw

10 'H N vER® urga ghizal auaggiqupsr | H) | 1.81-1.92 (m IH), 2.25-2.38 (m
IH), :2.68-2.88 (rrz, 3H, 3.86-3.98 (m 1H 4.32 (d, J = 6.0 Hz, 2H), 4.85
(d, 7= 4.1 H, | |

This example was performed according to the general method G.

To a solution of chiral §-amino-1,2,3,4-tetrahydro-naphthalen-2-0l enantiomer
(33.0mg, 0.202 mmol) m 1,4-dioxane (3.0 mL) was added A-chloro-3-trifluoro-
10 methyl-phenylisocyanate (44.8 mg, 0.202 n_zrnol) at room. temperature. The- mixtore |
was stimred for 16 hours, and then- added diisopropyl ether and hexane. The
precipttate was filtered and dned to give chifal N-(4-chloro-3-(triflucro methyl)-
phenyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyljurea (54.0 m_g,'69 % yield).
Enantiomeric excess (% ec) was measured by using Ch_j.raI Cel .OD colurmn (15 % .
15 | isopropanol inhexane ég eluent with 1 mL per minutes). -
Molecular weight: 384.8
MS (M+H): 384
mp: 227-228°C

In vitro activity class: A

20
Example 4-1 )
N-(7-hydroxy-5,6,7,8-tetrahy drofnaphthalen-'l'-yl)-N’~(4-triﬂuoromethoxy~
benzyl}-urea
X
HN N ™~ F
HO " | )<F
~
Q F
25

This example was parformed according to the general method C.



IH, 6.72 (d, J= 7.5 Hz, 1H), 6.98 (t; J= 7.5 Hz, 111), 7.06 (t, % E@
1H), 7.34 (d J- 8.3 Hz, 2H), 7.43 (d, J= S.3 Hz, 2H), 7.63 (d, J-7 B
1H), 7.5é . Mol ecular weight: 380.36 15 M5 (MtH): 381 - In vitro
activityw |0é(§%94’0A Chiral HELC (Chiral Cel AD 0.49 crm x 25 PETAERGY Y,

n- hexane 1 et hanol 901 10, flowrate 1.5 nL/mn) R-isoner was detected at
17.7 mnutes. 20 . Exarrple 4-3 N-{(S)-64-

7-hydro:y-5, 6,7, 8-tetrahydro-naphthal en-1-yl}-N -(4-trifl uoromnethoxy-
benzyl)-urea HO, HF F 25 This exarrpl e was perforned according to the
general nethod C. 2 3 E..8 i f' 1 WD 03/095420 PCTI EPO3/0-4395 -66 A

m xture of . (S)-7-h}rdroxy-5,6, 7 8-t etrahydro- napht hal en-1-yl)-carbam c

acid hen I r L | am ne
(5 g Do GmERne o Tuhee ngﬁ@tm?hﬁgéﬂé‘ﬁaﬁ“e%%ﬁ%%‘?ﬂ%ﬁ P e

The reactlmhsrm(ﬁt}l@rmg,v\m;lbooﬁmdl)t cnndoamrrfbmp@nethuxyebemﬁiammhyl(ﬁhémﬂ,e and
wat er were added. 5 The extrac organi c |l ayer was_washed with water then.

ed
brine, drl%élﬁiﬁé?l) Na dGAs 0 (- pt@beﬂasaﬂ?ﬁ%ﬁkéﬂ Yaf@d!l ihwers r datdedftiBRressur e.
The abtain tﬁ:% qugoo"i@dsgo 660%&%@1%@% h#yggd%ﬁgzl Rﬁgnﬁﬁélfn%&npqta&?ﬂ%}% to

obtai'n N-( ydr oxYy-

napht hal engikeryd bndNovaéibdtid ager Rt Wik Yo ETE to Ukem K9T -1 diky- 88, ?%yl el d).
10 'H NVR (DVMBO-d6) 8 1.54=1.65 (m 1H), 1.81-1.92 (m 1H), 2.25-2.38 (m

1H), 2. 68teRag8ir¢-mppikhlend -GG @m@u@romﬁﬁgowzﬂb@zaflwrw (670, 12]%
(d, J= 4.1 I—ﬂzd)

10 'H NMR (DMSO-ds) & 1.54-1.65 (m, 1H), 1.81-1.92 (m, 15),-2.25-2.38 (m, 1H),
2.68-2.88 (m, 3H), 3.86-3.98 (m, 1H), 432 (d, J = 6.0 Hz, 2H), 4.85 (4, /= 4.1 Hz,
1H), 6.72 (& J = 7.5 He, 1H), 6.98 (t, /= 7.5 Hz, 1H), 7.06 (t, J = 6.0 Hz, 1H), 7.34
(4, J= 8.3 Hz, 2H), 7.43 (&, J= 8.3 Hz, 2ED), 7.63 (d, J= 7.5 Hz, 1H), 7.5 (s, 1H).
Molecular weight: 380.36 |
15 MS(M+H): 381
mp: 213 °C _
" In vitro activity class: IA

Example 4-2

20 |
N- {(R)-T—I_iydroxy-s,6,7,S—tétrahydro—naphthalemI«yl} -N’-(4-trifluoromethoxy-
benzyl)-urea ' | |

. HN)kN/\@ =
H : F
HO O)<F

This example was performed according to the general method C.

25



1H, 6.72 (d, J= 7.5 Hz, 1H), 6.98 (t, J= 7.5 Hz, 1H), 7.06 (t, J= 6.0 Hz,
1H), 7.34 (d, J= 8.3 Hz, 2H}, 7.43 (d, J= 8.3 Hz, 2H), 7.63 (d, J 7.5 Hz,
1H), 7.5 (s, 1H). Mol ecul ar weight: 380.36 15 M5 (M+H): 381 In Vi'this Mo
acti vi tX}!&'ﬂg@%zﬂA Chiral HPLC (Chiral _Oel AD_ 0.49 cm x 25 gvobasmas n- hexane
1 et hanol - 101 flowrate 1.5 ni/mi n) S-isonmer was detected at 13.2

m nutes: 20 Exanple 4-4 N-{(R e '

7- hydr oxy-5, 6, 7, 8-t et rahydr o- napht hal é‘r?.b-'l -yl}-N-(4-triluoronethyl - i
benzyl)-urea 0 HNXN HO F F 25 This exanple was. performed according to the
general nmethod C. WD 03/095421) -67 PCT/ EPO3t104395 A m xture' of

(R) - 7- - hydrtoxyiBng, 7018- Rt T-apdrdxy= idhitdtedhy drd-naphth dar-bodi- earlzemid  apldeny|
ester (150.g , 0.53 mmuol) 03#2 4-E'ri.fl-uor_omat hyl - benzyl am ne g92.7 ny,

0.53 mmol ) PRFR ?]24703 a LS Gy gyt e tugen ety PegzAggs. CTtiéng.eact i on
m xture wa s I t-af e._an . \were
added. - Tho SRS, SOPARST A 3R B e A A R b B S R R G e

over Na2SOfhixtutd ktaereedldnd @oRCeRifaied underhyiaducednpresaUiee alded.obt ai ned
residue was triturated w th dichloronetharse and hexane to obtain

N-{ ( RP- 7- hyldie sxraBed orgagia keyprafgelivgshed with water then brine, dried-over Na,SOq,

napht hal enhi Yl cobdatdled WALOTRL N 5 BSRAY P W88 da 28 o MPuaSinds®!
with dichloromethane and hexane to obtain N- {(R)-7-hydroxy-5,6,7,8-tetrahydro-
-naphthalen-1—y1}-N’-(4-mﬂuoromethoxy-benzyl)-urea (168.0 mg, 85 % yield).

10 " NMR(DMSO-dﬁ) § 1.54-1.65 (m, 1H), 1.81-1.92 (m, 1H), 2.25-2.38 (1, 1H),
2.68-2.88 (m, 3H), 3.86-3.98 (m, 1H), 4.32 (4, J = 6.0 Hz, 2H), 4.85 (4, J= 4.1 Hz,
1H), 6.72 (4, J=7.5 Hz, 1H), 6.98 (t, J = 7.5 Hz, 1H), 7.06 (t, J = 6.0 Hz, 1H), 7.34
(d, 7= 8.3 Hz, 2H), 7.43 (d, J= 8.3 Hz, 2H), 7.63 (4, /= 7.5 Hz, 1H), 7.5 (s, 1HD.
Molecular weight: 380.36

15 - MS(MH): 381
Tn vitro activity class: A _ )
Chiral HPLC (ChiralCel AD 0.49 om x 25 cm columa, n-hexan; / othanol = 90/ 10, -

flow rate 1.5 mL/min) R-isomer was detected at 17.7 minutes.

.20 . Example 4-3

N-{(S)~7-hydroiy—S,6,7,8_—t’etrﬁhydr9~naphthalen—J_.—yi}—N’-_(4-triﬂu0r0methoxy-
benzyl)-urea |

- . |
| \
HNJ\N/AQ =
H )<F
HO | e

25 This example was performed according to the general method C.



10 ' HNWVR (DMSO-d6) 3 1.58-1.59 (in, I1H),1.85-1.86 (in, IH, 2.33-2.85_§1ph
4H), 3.91-3.92 (in, 1H), 4.39 (d, J= 5.7 Hz, 2H), 4.84 (d, J= 4. 1H3 V1H)
6.72 (d, J=_7. 25Hz, 1H), 6.98(t, J= 7.9Hz, 1H), 7.12(t, J= wandl ),
7.51-7.7Y8H3"‘8Fb2.§ Mol ecul ar wei ght: 364.37 M5 (M+H): 366JPCingP%%%ZL 3C In
vitro activity class: A Chiral HPLC (Chiral Cel AD 0.49 cmx 25 cm col um,

a- hexane 1 ethanol =90 10, flowrate6d-5 rnL/rain) R-isomer was detected
at 16.2 mnutes. 20 Exanple 4-5 '
N.-{(S)-7-hydroxy-5, 6,7, 8-tetrabydro-naphthalen-1-yl}-N-(4-trifluorom et hyl

- benzyl)-yrea: , 1S ) r of di\r L h ener al
rethod O 31 g fodnsd BERRERL o SRt e BRI Lot Mool

(S) - 7- hydrghenyt 8stés 78550 et rahy dreolpaphthel Rivrémythdx $3ERaMEnaqs Y 4 pheny!
ester (100.0-ng,50.%5 mol ) and 4-?rifluoronéfﬁyl-%%ﬁzylaninéq(61.8%} 0.35
mol ) in CMBOnEaol i IYMiak (b0 imb) etiesastinn@o@ 1 9¥°CLIG hoursys. TAGE rmegwionon

m xture was.cooled to -roomtenperature, and egﬁhyl aceRt}éte and V\B.%ﬁl’ wer e .
added. 5 TRETER FAtreAdrAgdRPE ?@p&%ﬂ%ﬂdﬁgw Wt Ware T HER BPhe, dried
over 2SOk, . 1l ; ' . or, I PIESS Al obt ai ned
resiéﬁg mgﬁhiF?#%%%ﬁg%méﬁﬁﬁﬁgﬁgﬁp%é%%gt]gggggﬁ |?gg%ropyfﬂégﬁg?§?8‘obtain
N-{ (S) - 7- hiydgreX Ynd cdncénBated under reduced pressure. The obtained residue was triturated
tetrahydro-napht hal en-1-yl}-N - (4-trif| uoronet hyl - benzylg) -urea (109 ing,

S5% . vyi el dyith 1gchprgprbapVed deyas o sBtain 36 {{(Sy7-biioxy 95, 1,886 idydrarH) |

2.33-2.85 ﬁar;])ithafe@-1-yl}-N’-(4-tﬁﬂuoromcthoxy—benzyl)’-urea (95.0 mg, 83 % vield).

10 H NMR (DMSO-ds) 8 1.54-1.65 (m, 1H), 1.81-1.92 (m, 1H), 2.25-238 (m, 1H),

2.68-2.88 (m, 3H), 3.86-3.98 (m, 15, 432 (d, J = 6.0 Hz, 25D, 485 (d, J=41Hz,
1H), 6.72 (4, J= 7.5 Hz, 1H), 6.98 (t, J = 7.5 Hz, 1H), 7.06 (, J = 6.0 Hz, 1H), 7.34

(d,7=8.3 Hz, 280, 7.43 (4, J = 8.3 Hz, 2H), 7.63 (d, /= 7.5 Hz, 1H), 7.5 (s, 1H).
Mbolecular weight: 380.36 | '

15 MS (M+H): 381
In vitro activity class: A
Chiral HPLC (ChiralCel AD 0.49 cm x 25 cm column, n-hexane / ethanol-% 90 / 10,

flow rate 1.5 mi/min} S-isomer was detected at 13.2 minutes.

20 - Example 4-d

N-{(R)-7-hydroxy-5,6,7,8-tetrahydro-naphthalen-1-y1}-N’-(4-triflnoromethyl-
benzyl)-urea | | '

0
HNJ\N
H

HO

[
()

This example was performed according to the general method C.



3.91:3.92 (m 1M, 4.39 (d, J =57 Hz, 2, 4.84 (d, J =4 1k, 1H). 6,72
(d, J = 7.25Hz, 1H), 6.98(t, J= 7.9z, 1H). 7.12(t, J= 6.0Hz, 1H)]: 1% 1

7.51-7. 7@6%,0@1)20 Mol ecul ar weight: 364.37 15 MS (l\/H—l):Péﬁﬁpuymyd‘tro
activity class A Chiral HPLC (Chiral Cel AD 0.49 cm x 25 cn1co|unn“ n- hexane

1 ethanol =90 ! 10, flowrate 1.5 m_lﬁﬁnl n) S-isonmef was detected at 11.7
m nut es. 20 In a simlar nethod according to the Exanple 4-1, 4-2, 4-3, 4-4
and 4-5 above; the. conmpounds in Exanple 4-6 to 4-54 were synt hesi zed. 2 I
2[Iri, WD 03/095420 -69 Table 2 PCT/EP03104395 No. MOLSTRUCTUREMAWVS

( MrH) MPact iavi tyxtudd’ 4o - @HICGRNatro B¢ 8 329F- %@%&aﬁhthaldﬁﬁl -yl)-carbamic acid
4-7375, 26833376220. 5-222A Ha F F F { |
phenyl ester (150.0 mg, 0.53 mmo and 4- tnﬂuoromethyl -benzylamine (92.7 mg,
0.53 mmeol) in DMSO (2.0 ml) was stired at 100°C for 1.5 houss. The reaction -
mixture was cooled to room temperature, and ethylacetate and water were added.
5 The extracted organic layer was washed with water then brine, dried over Na;SQy,
filtered and concentrated under reduced pressure. The obtained residue was triturated

with dichloromethane and hexane to obtain N-{(R)-7-hydroxy-5,6,7,8-tetrahydro-
naphthalen—l-yl}~N’-(4-triﬂuoromefhyl—benzyl)-uiea (156 mg, 81 % yield).

10 'HNMR (DMSOI_—drﬁ) $1.58-1.59 (m, 1H),1.85-1.86 (m, 1H), 2.33-2.85 (i, 45D,

3.91-3.92 (m, 1H), 4.39 (d, J= 5.7 Hz, 2H), 4.84 (d, /= 4.1Hz, 1H), 6.72 (d, J =
7.25Hz, 1H), 6.95(t J=7.9Hz, 1H), 7.12(4, J = 6.08z, 15), 7.51-7.71(m, 6.
Molecular weight: 364.37

. MS (M-+H): 366

| 15 ‘mp: 204.3°C
In- v1tro actlvﬂ:y class: A

 Chiral HPLC (ChiralCel AD 0. 49 cm X 25 cm column, n-hexane / ethanol = 90 / 10,

flow rate 1.5 ml/min) R-isomer was detected at 16.2 minutes.

20_ Example 4-5

N- {(S)~7—hydr0le—5,6,7,8—tetrahydr o—naphthalen—l—yl}-N’—(4-triﬂu0r0methyll~
benzyl}-urea
O

' ' HN/U\N
HO , H/\O\ F
’ ]<F
F

25 This example was performed according to the general method C.



- 4- 8]

364, 37068365186- 187A N N OH C 4-9N N330, 81733331235 ZA OH F F E -
L

4-10t F 364, 37068365169, 9A NIO! Ho WD 03/097420 -70 2 3 f is ?~C3!
PCTI EPO3/ 04395 11 N328 27 439879 -NO, 3196B ;gyp ~ 1

10

13

WO 03/093420 PCT/EPO3N4395

-68-

A mixture of (S)-7-hydroxy-5,6,7,3-tetrahydro-naphthalen-1-yl)-carbamic  acid
~ phenyl ester (100.0 mg, 0.35 mmol) and 4-trifluordmethyl-benzylamine (61.8 mg,

0.35 mumol) m DMSO (1.5 ml) was stirred at 100°C for 1.5 hours. The reaction
mixture was cooled to room temperature, and ethylacetate and water were added.
The exfracted orgamic layer was washed with water then brine, dried over Na;SGy,

filtered and concentrated under raduced pressure. The obtained residue was triturated

with dichloromethane and diisopropyl ether to obtain N-{(S)-7-hydroxy-5,6,7,8-

tetrahydro-naphthalen-1-yl}-N"-(4-trifluoromethyl-benzyl}-urea (109 mg,  85% -

yield).

'H NMR (DMSO—dé) $ 1.58-1.59 (.m 1H), 1.85-1.86 (m, 1H), 2.33-2.85 (m, 4H),
3.81-3.92 (m, lH) 439 (d, J = 5.7 Hz, 2H), 4.84 (4, J = 4.1Hz, 1H), 6.72 (4, J =
7251—12 1H), 6.98(t, /= 7.9z, 1H), 7.12(t, /= 60Hz 1H), 7.51- 771(131 6H).
Molecular weight: 364.37

MS (M+H): 366

In vitro activity class: A

Chiral HPLC (ChiralCel AD 0.49 cm x 25 cm columin, n-hexane / ethanol = 90 / 10,

ﬂow rate 1.5 mL/min) S-isomer was detected at 11.7 nifnutes.

Ina sijniiar method according to the Example 4-1, 4-2, 4-3, 4-4 and 4-5 above, the |

compounds in Example 4-6 to 4-54 were synthesized.



N / F 4-12N a332, 35316333193, 4A HQ
4- 14Ho330, 817333311, 88, 7A 4- 15" cl

-C6 4-13N "N 326, 39879327171, 3B HO *
365. 26236. 366 212, 7A NO CH3 4; 16N\ o
352, 48066353199, 9. A HO H3C WD 03/095420 -71 PCT/EP03/4143. 5 N* L L""'(; =

WO 03/095420 PCT/EPO3/04395
-0 -
Table 2 .
No. MOLSTRUCTURE MW [MS (M+H) MP a;;;'iy
N/@
o
45 | . 296,3723 297 198-200 B
N/\@\_
N/-go B
47 | | 375,26833 | 376 220.5-222 A
HOC.
| FF -
Fo
| . |
48 | O /”\ _ 364,37068 | 385 186-187 A
. OH '
Cl
D -
4-9 )J\ 330,81733 331 2357 A
' CNTOONT _
T OH
fF
/NC@XF
4-10 N0 364,37068 | 365 169,9 A
Ho\Of)




4- 17380, 37008381213A N 0 a 4-18ko0365, 26236366. 201, 4A 4- 19N
364, 37068365218, 6A N~o i | il. 4- 20N~a 0356, 42528357212 B Br N O

4-21. ~t 0375, 2683337206, 4A M N t O CH 4-22| . 354, 40934355210, 9A HO ° SRR
03/ 09542¢v0 F09sPGTI EP03/ 04395 er o PCT/EPO3/04395
i -70-
4-11 N/RO 326,38879 327 - 196 : B
HO

412 | | . e 332,35316 333 193,4 A
413 | [ 326,39879 327 | . 1713 B
414 | t ' _ _ ©330,81733 331 188,7 A
_ '_ N I ' . . 3
415 | "KRO L@ 365,26236 | 366 212,7 A
o .
416 HO\C@ e T 35248066 | 353 | 1899 A




4- 23N CH3386, 45177387175,4C N ~0 Br 4-24H0O375, 26833376164,2A N E a ~ N

N

N 4-25341, 36983342216, 3A F, 4-250432, 36906433200,3A Ho | F N3 L
T
WO 03/095420 PCT;EPosf{m_%ﬁ HED
. . N/\©\ P
o -‘r/ko 0{ '
417 | e ! 380,37008 | & 381 213 A
418 385,26236 366 201,4 A
4-19 364,37068 365 2188 A
4-20 35642528 | 357 212 B
4-21 | 375,26833 376 208,4 A
422 ' 354,40934 355 210,9 A




N O o 4-27H* 1 H3356, 42528357219, 7C WD 03/ 095420 -73 23 fi

4- 28N332, 35316333140,2C u a HD o

~ N

PCT/ EP03104395

N O 4-29, 380, 37008381149A HO -C8 7% 1@H i

4- 30Hd340 3B Re23¢t1278, 5C / N PCT/EPO3/01395
_79
o’CHJ
.
HC
u | \.O O .
4-23 N 3 386,45177 387 1754 C-
o
00
Br
N/\©/
N)%o o _ :
424 | 1 37526833 | - 376 164,2 A
4-25 " 341,36983 342 2163 | A - |
428 432,36906 | 433 2003 A
427 35642528 | 357 219,7 C




4- 310 311, 38697312223C H7

03/ 093420 -74 PCTI EPG3/ 04395

Ho NHr 4-32N o 311, 38697312132, 5C HO' WO

~ 4- 33N 368, 43643369209,5 O N ~ \ h?

0
SE

20O
E8 I

4-34xa GB339,44415340197.7-199.5A C ~ N PCT/EPO3/04395
-73-
F F
1) ) .
4-28 /J\ 332,35316 333 1402 c
N 8] i )
Ho . i
| s,
f/@
F
O
N
><F
F ] )
4-29 I 380,37008 | = 381 149 A
N
4-30 . | 340,38225 341 2785 - c
J:\CL
431 |y ‘ 311,38697 | 312 223 c
NH2 )
\ N’\@ h
4-32 311,38897 312 132.5 c




N 4-35HC \ O 398,81571399187,5A F -F F t~~N 4-36H0344, 84442345>200%

1 N
Frk

N 82,361116374A 4-37F HQF/ FFO'" i ~~j) ! v NN4-38i0o HN L
a388,47048389181-183A WD 03/095420 -75 2" Y PCTI EP03104395
WQ 03/093420 PCT/EP03/04395
- 74 -
’ O, _CH,
LY
4-33 ' N/Ko : 368,43643 369 2095 . B
QO
_ N/gd QJ’-CH?.
4-34 HO CHy 339,44115 340 187.7-198.5 | A
4-35 '398,81571 399 187.5 A
4-36 344 84442 345 >200 A
4-37  382,26111 353 174 A
' HNAG o
4-38 "o 388,47048 389 181-183 A

Doy
i el



c Cci HN HNo 4-39408, 88842409199.201.A F f FF 1 4-40HN |
H366, 34299367196- 200A HO ¢ HN 4- 41HNO F328, 38982329163- 16. 4B HQ C) H3 C AN
4- 42HN ¢ 3 Braf9,,29542389- 391174A f HN 4-43" 372, 471083¢3285:4065

_75_
O\©\.
HNU -«
439 | HNF o “ 408,88842 | 409 199201 | A
F
i oL/
8]
2T
} HN N : o
440 | ¥ 366,34299 | 367 | . 198-200 A
cH, - _
. . . HNJO\ .
441 | HNAO F - | 22838082 | 329 163-184 | B

4-42 F HN@BF 389,29542 | 389-391 174 A

4-43 372.47108 373 205-206 c




HNo HO2 { c~~ ~ 7r~f~;

396, 43468397249, 1A HQ

VIO 03/095420 .. 76 PCT/EPI13/04395 ii cl,.,~Q H
4- 44Q 358, 87151359146- 141B HN 0 Ho HN 11 a,,z F F HN O F 4-45067 3 "ERII0

WO 03/095420 PCT/EPO3/04395
-76 -

4-44 35887151 | 359 140-141 | B

4-45 396,43468 | 397 2091 A

aas | 346 43284 | 347 2911 A

" 447 321,38218 | 322 | 147 decomp. B

448 310,30939 | 311 169.6 B




445HH ~ ~$46 347221 A 432841 HN o,, HQ ~ 4-47HN 321, 38218322147 deconp. B HNO
E GH3 4 HN310 311169 B 48399396 -HNO,, HQ WO 03/095420 -77 2 3 ,s 773 EZI,G\ 0

PCTI EPO3/08 83 0s45h HN PCT/EP03/04395

-77 -

HN ‘ , :
4-49 HN S0 360,45883 | 361 137.4 A

‘C©
_i
A

37544977 | 376 |>200decomp.|  C

4-50 | HO, : i

/\QX | 447,50488 | 448 159' ' A

:.,NHF

n

4-52 (:@ fj?\K 483,96583 448 83 A
ﬂC]md | | | | _
HiN . | - ’ :

4-53 . HN "0 o 344,84442 345 173,9 A

esl




49', UHH -0 360,45993361137,4A HO Q A HN N 4-50HO H g o
3751-44977375>200 decanp.C t g.~fl NH2  4-51H 447, 50486448159A Ha B NHURH

HN
WO 031095420 PCT/EP)3/04395

-78 -

4-54 N0 _. 344,84442 | 345 159,3 A




N HQ- HI. ~ F 41-52! , NH F F483, 9658344883A CH CIS""'" HN ~| HN 4 530
344, 84442345173, 9A HQ WO 03/ 095420 -78 PCT/ EPO3/ 04395 HN 4-54HN JAR

0344, 844 5 _4 WD 03/ 095420 PCT/ P03/ 04395 79 _
N[ (7R) - f}%ﬁﬂ%ﬁu 2%}‘ 5,6, 7, 8-t et rahydr o- | - napht hal enyl T- N - W@f’f‘fsél uor onet h

- yI)phenyI] ethyl }urea 5
~79 -

Example 4-48

N-[(?R)f/'-hydroxy—S,G,?,8—tetrahydro-l—haphthalenyl]4N'—_{2-[4-(triﬂu0rbmeth-

HNJL _

N
H

yl)phenyl]-ethyl}_ure_a :

HO

This example was performed dccording to the general method C.

10. A mixture of 7-hydroxy-5,6 '}"8—tctrahy-dro-naﬁhthalen—l-jfl)—cai'bamic acid phenyl
ester (100.0 mg, 0.35 mmol) and 2-(4- mﬂuoromethyl-phcnyl)ethylanune (66. 7 mg,
0.35 mmol) in DMSO (1.0 ml) was stirred at 60°C for 3 hours The reaction mlxtm'e
was cooled to room tumperamre, and the mlxture was partxtloned between water and
ethyl acetate. The organic lajxcr was dred over Na;SQy and evaporatéd to dryness.
15 The raw material was stirred with diethyl ether, and the precipitate was filtered and
" dried in vacuo to give N-[(7R)-7-hydroxy-5,6,7,8-tetrahydro-1 -naphthalenyl}-N'- {2
[4-(trifluorometbylphenyljethyl}urea (125 mg, 94 % yield).

HNMR(D‘\/iSO -ds) & 1.45-1.68 (m, 1m 1.78-1.93 (m, 1H), 2.29 (d4, 1H),265-
20 1293 (m, SH), 3.39 (dt, 2H), 3. 80-4:00. (o, 1H), 4.88 (4, 1H), 6.57 (1, 1H), 6.70 (4,

1H), 6.98 (t, 1H), 7.42-7.75 (m, 6 H).

_Molec-uiar weight: 378.39

MS (M+H): 379



HO Thi s exanple was perfornmed according to the general nethod C 10 . A
m xture of 7-hydzoxy- 5 6,7, 8-tetrahydro-nap hthal en-1-yl)-carbam c; a<ptg|2

phenyl 0 , 0.35 mmol) and

2- ( 4- tr.%u“?%#é?hw phenyl ) et hyl ani ne (66.7 ng, 0.35 mBOERBINO (1.0
m) was stirred at 60C for -3 hours. The reaction m xture was cooled to room
tenperature, and the m xture was partitgponed between water and et hyl
acetate. The organic |ayer was dried over Na2S04 and evaporated to dryness.
15 The raw material was stirred with diethyl ether, and the precipitate

was filtered and dried in vacua to give
M[(?R)-?-M?StetrahydroI-n aphthalenyl]-N -{2- [4
(trifiuaranmethyl)phenyl}ethyl}urea (125 ng, 94 %yield). 1H NNM (DVSO d6) 5 .
1.45-1.68. (m 1H), 1.78-1.93 (ra, 1H), 2.29 (dd, 1H), 2.65- 20 2.93 (m

5H), 3.39 TR by drd 7 80tetrithy 81)-1-rhpB8nL18ny] 2845 ¢ifih h- 6.70
(5? 1H), (16\1;;1{( ?H) yll-r|) ;L% @]52 7. (75 :(me_G I—|)pjigl I\/f)ligzmar{ ﬁe:f(grﬁigl or??%gé)t% VS

(M+H) : 3790mp@3nﬂ9§ﬂ230}®€anpl e 4-49 -80 2 3 rE 2~?05 PCT/ EP03/ 04395
N-[(7R) 7- hydroxy-5, 6,7, S-tetrahydro-1|-naphthal enyl]-N -(2-[4-(trifluorometh
9) p h enyl] -ethyl} urea 5 3 HO HN H Thi s exanpl e was perforned

accordl ng to the general net hod C - /\/@/
HO I l

This example was performed according to the general metho_d C.

10 A mixture of _’?-’~hydroxy~_5,6,7,8-tetrahydro-ﬁaphthaleﬁ-1-yl)-carbamic acid phenyl
~ ester tIOO mg, 0.35 mmol) and 2-(4—nif_hioromethoxy-phenyl)ethylamiﬁe (72.4 mg,
~0.35mmol) in DMSO (1.0 ml) was stirred at 60°C for 2.5 hours. The reaction
‘mixture was cooled to room temperature, and the mixture was partitionsd between
water .and -ethyl acetate. The organic layer was dned over Na,SQ, and evaporated to
15 dryness. The raw material was stired with diethyl ether, and the precipitate was
filtered and dried in vacuo to give N-[(7R)-7-hydroxy-5,6,78-tetrahydro-1-  —
naphthalenyl]-N'- {2-[4~(trifluoromethoxy)phenyl] ethyl}urea (109 mg, 79 % yield).

'H NMR (DMS$O-ds) § 1.50-1.65 (m, 1H), 1.80-1.91 (m, 1H), 2.30 (dd, 15), 2.60-
200 2.88 (m, SH), 3.34 (dt, 25), 3.85-3.97 (m, 1H), 4.81 (4, 1ED), 6.55 (1, 1H), 6.70 (d.
1ED, 698 (, 1), 730 (4, 280, 7.38 (&, 280 7.50 (s, 18 7.59 (d, 1H).
Molecular weight: 394.39

MS (M+ED: 395



10 A m xture of 7-hydroxy-5,6,7,8-tetrahydro-naphthal en-1-yl)-carbamc acid
phenyl ester (100 nag, 0.35 mml) and
2-(4-trifliioromethoxy-phenyl)ethylarnine (72.4 ng, 0.35 rnm)l)

(1.0 m) tirred at 60C for 2.5 hours. The reaction yygs c00l ed
to room t‘%\@%ﬁﬁﬁf‘ﬂre and the m xture was partitioned between ﬂrﬂ%? and

et hyl acetate. _The organi c | ayer was gl’l ed over Na2SO4 and evaporated to 15
dryness. The raw ' material was stitPéd with di ethyl ether, and the
precipitate was filtered and dried in vacuo to give

N[(7R)- 7--hydroxy 5,6,7,8-tetrahydro-1-

napht halzngl3] - N_- (2-[ 4- (trlfluoromethoxy)phenyl]ethyl}urea (109 ngy, 79
%ield):. 1HNvM (DVWSO-d5) 5 1.50-1.65 (m IH, 1.80-1.91 (m 1H), 2..30 (dd,

655 (| eyl 6 MO oA s e MU TVt Yy

7.50 (s, 1H)| 7.59 (d, 1H) .-\l ecul ar wei ght 394.319 NS (MiH)}: 395 WO
03/095420- -8 Table 392 ~RDi PCT/FP43/ 04395 Nal\/[]_STRUCTURENWVB
(MtH) MPactivjty class 5 \ 300, 336301C j HOF D/| NIN  F

- - N
5- 3Hp3 )0,51?236301204 Z(TSB 300,336 301 _. c

5-3 HO I| il ' 300,336 301 204-203 B
' 361,241 362 186-197 - B

55 | Ho : l 361,241 362 A o ' -
56 | g b, 296,372 257 223 C




N 5-4HO Br 361, 241- 362196-197B, NN ° Br 5-5361, 241362A O/ 1 ~ N 5»6|-1l§.GN
296, 372297223C 3 23f LLH11L WO 03/ 095420 -82 PCT/ EP03/ 04395 CFi, a?3{Ee il
5- 7TH0296, 372297B cf~ 5-8~0 C43324, 426325A H3C ~ .i \ 1 5-9N N B
WO 03/095420 PCT/EP03/04393
-89 -
pves
NJ\N '
57 | o, | ' | 296,372 | 207 B
]
AR
58 | Ho : i CH, 324,426 | 325 A
. !
: MG 'CH: '
G e |
5-9 TN 338,454 | . 339 : A
| o [ .
O.
: _ NJ\N 0 _
- 5-10 :Hoj\/:@ i 374,443 375 {194-195 = A
I [
N/H\N XN : .
511 | ng : F+F 366,343 | 367 | 203-204 A
SO
Pk
5
0O
/ij\ F
5-12 NN . 380,37 | 381 A
HO. : ;L F




333, 454339A HO A~ NIN a 0 374, 443375194- 195A N N A 5-11}~A o
F_HF366, 343367203-204A F ~f | F NN F 5-12ha F 380, 37381A 1 WD 03/ H9548G"

-83 PCTI FP031 04391 N f  5-13N p408, 242409226- 228A HO N C e
ggé%&(g;ﬁ]g 27 PCT/EP03/04393

5=14326, A Haf | CH
-83 -,
N j N
| 5413 N/Ko 408242 | 409 | 226-228 A
' ‘O I
Ou_-Hy
A
5:14 N "o ' 326,399 | . 327 51927 A
P
O'\
/l “CH,
B N gy
5-15 - N o : 328,371 | 320 | >822 - C
HO | .
PN
o
N )
516 | NAO 328,436 | 329 | >186Z | - B. B )
O\
= f CH,
7
547 | N0 ' 330,382 | 331 | »185Z | - A




OH k 5-15N 328,371329>82ZC 10 HOCN3S N ~ N 5-160 328, 436329>1867B Ho .
,CHa N r LI

~ 5-174 331, 362331>185ZA N HQ 2 3 F EH 1[i U WD 03/ 095420 184t
WO 03/093420 PCT/EROZ/ 4395
-84 -
3-18 342,398 343 203-212 8
5-19 N/KQ | 346817 | 347 | >2002 A
ﬁw
520 |- N/KO 298,345 299 | »202Z | C
HO ' : .
CH, -
: N i “CH, . _
5-21 310,399 311 >223Z A
| 7 CH3
_ .
_ N CH,
5-22 |- | N a. 310,399 311 _>1.97’Z A
R [ .




PCT/ P03/ 04395 ~ N 5-18G 342,398343203-212B HG N C ~ N 5-190
346, 817347>200ZA HO OH 5-20N 0 298, 345299202C HG CH 5- 21N310, 399311>223ZA

NO

25 FEg i
WO 03/095420 PCT/EPO3/04395
-85-
N
- A, o
5-23 - N0 310,389 | 311 | »1422 | - A
HO

X

N CH,
5-24 N*O 314,363 | 315 | >197Z A




HQ CH3 N CH3 5-22N o . 310, 399311. >197ZA HO WD 031095420 -85 PCT/ EP03104395
N 5-23N0 CHz 314, 399311>142ZA HO F CH 5-24N 0314, 363315. X197ZA - I-iq O, ..
03/ 095420 - SG Exanple 5-1 23 PCT/ EP03104395 N-( 7- hydrox i
, -5, 6, 7, BQ &Y¥3RPdr o- napht hal en-1-yyl ) -N - (4-trifl uor omet RGEEPASHEIN| ) - ur ea

0 HNC

10 -

o]
LA

-86-

Example 5-1

N-(7-bydroxy-5,6,7,8-tétrahydro-naphthalen-1-y1)-N’-(4-trifluoromethoxy-
phenyl}-urea

L O
HN/U\‘IEI; | i
O

This example was-pcrfomled according to the general method E.

A mixture of S-amino-1,2,3,4'-tetrahyd_r0~naphthalen4_2'~ol (32.6 mg, 0.20 mmol) and

'(4—tﬁﬂuoromethoxy-phenﬂ)—carbax:m'c acid phenyl ester (59.5 mg, 0.20 mmol).in

DMSO (1.0 ml) was stirred at 100 °C for 1.5 hours. The mixture was conbeﬁtrated

under rsduced pressure, and then purified by prei::aratoﬁr HPLC to obtain N-(7-

o hyd;oxy—s,6,7,8~tetrahydfo—naphthalen—l-yl)—N’—(4—t1‘iﬂuorofnethoxy-pheuyl)—urea

(135 mg, 21 % yield).

U NMR (DMSO-d6) 8 1.61 (tm, 1H),1.87 (m, 15), 2.40 (m, 1H), 2.85 (x, 2H), 3.96

(m, 1ED), 4.88 (d, J= 4.2 Hz, 150), 6.80 (4, J= 7.2 Hz, 1H), 7.05 {t, /= 7.2 Hz, 1H),
7.28(d, /= 8.7 Hz, 2H), 7.5 (d, /= 9.3 Hz, 2H), 7.63 (4, = 7.2 Bz, 1H), 785 (s,
1H), 9.24 (s, 1H). | ' '
Molecular weight: 366.34

MS (M+H): 367

mp: 198-200 °C

In vitro actlvity class: A
In a similar method according to the Example 5-1 above, the compounds in Example

5-2 to 5-24 were synthesized.



HO Thi s exanple was performed according to the general nethod E. A m'xture
of 8-am no-1, 2, 3, 4-t et rabydr o- napht hal en-2-0l (32.6 ng, 0.20 col) add &g i
(4-trifluorornethoxy-phenyl)-carbam c acid phenyl ester (5 20 mol )
in 10 DVB® ©CP°P¥rzl) was stirred at 100 C for 1.5 hours. &HEP%?UW was
concentrated under reduced pressure, and then purified by preparatory HFLC
to obtain N-(7- hydroxy-5, 6, 7, 8-tetrghydro-naphthal en-1- yI) N _
-(4-trifluoromethoxy-phenyl)-urea (15 5 ng, 21 %o yield). “H NNM ( DVSO- d6)
d 1.61 (m 1H) 1.87 (rn, 1H, 2.40 (m 1H, 2.85 (m 2H), 3.96 15 (m IH),
4.88 (d, J 542 H, 1H), 6.80 (d, J = 7.2 Hz, 1H), 7.05 (t, J= 7.2 Hz, 1H),
7.28 (d, J-—é@ﬁHz 2H), 7.55 (d, J= 9.3 Hz, 2H], 7.63 (d, J= 7.2 Hz, I H,
7.85 (s, 1H), 9. 24(3 1H) _ Mol ecul ar wei ght 366.34 Ms (M+H): 3 67 20 rap:
198-200 CIn vitro activity class: Alna simlar nethod according to the
Exanpl e 5- 1. above, hyidhexycetpouicsepithixgnlee dandive &f 24 WmalsyD! hesi zed.
25 WD 03/095420 -87 C ainms PCIT/ EP03104395 A

hydr oxy- t et r ahy d#éomaphehsttensPueaaides pyvastlv@esoft he formula (1), its
tautorgeric or stereoisorneric form or a salt thereof: 5 HN N H

o)
M«
HN N~
H

wherein

X represents Cyg alkyl,

10
1 R2
R3
\Y
or
in which
15 o Y represents a direct bond,
3
/T\ | RS R?
4 T
a or R* R’

R!, R* and R’ independently represent hydrogen, halogen, hydroxy,

20 . nitro, carboxy, amino, Cis alkylamino, di(Cys alkyl)amino,



wherein represents CZ _fi alkyl, 10 or in which 15 Y represents a direct _
bond, R5 R4 or RS R7 R~ R6 R, R7 and R3 independently represent hydr bgetis
hal ogen, hydroxy, 20 nitro, carboxy, am no, Cl-6 al kylam 1 _6

al kyl') anm™ ‘,‘3“\?@}/2@3/ 095420 PCT/ EP03104395 -88 5 C3-s cycl oé’?&{ﬁpg#ﬁ{‘%’f C.

al koxycar bonyl, phenyl, benzyl, sulfonam de, C -6 al kanoyl, G -6

al kanoyl am no, carbamoyl, Cl-6 al kyl ca¢banoyl, cyan, Cl-6 al kyl .optionally
substituted by cyano, C, -6 al koxycarbonyl or-nono-, di-, or tri-halogen,
Cl-6 al koxy optionally substituted by nono-, di-, or tri- hal ogen, phenoxy

i ndependent |y represent hygnRaenideCLl, alkkydyloC, - ARaRheing, dbheRkESENt S
hydrogen or Cl -6 alkyl; and Z'° represents hydrogen, hal ogen or Cl-6 al kyl.
15 . Ci alkylcarpamoyl, cyano, Cis alkyl optionally substituted by

tional Iy substituted by kal -6 al k : thiog .
opti onal 1y subst tut ed by fonalooauia, St ypBicatongy Bl i, o

cyano,. Ci.s alkoxycarbonyl or-mono-, di-, or tri-halogen, Cis

L

alkoxy optionally substituted by mono-, di-, or tri- halogen,
phenoxy optionally substituted by halogen or Cis alkyl, or Cys
all{ylthio optionally substituted by mono-, di-, or tri- halogen;

_ R* R® R® and R’ independently represent hydrogen, Cis alkyl or
10 _. phenyl; '

7! represents hydrogen or Cy¢ alkyl; and

- Z°  rtepresents hydrogen, halogen or Ci alkyl.

15
2. The hydroxy;-tetrahydro-naphthé.lenylurea derivative of the formula @D, its
© fawtomeric or stereoisomeric form, or a salt thereof as ¢laimed in claim 1,
20 wherein
X rcprs:seﬁts
R“
-. \ R2
T~y yZ
R3
,or -
25

in which

Y represents a direct bond, or



The hydroxy-tetrahydro-naphthal enyl urea derivative of the formula a), jts.
tautonezic or stereoisoneric form or a salt thereof as clained in cl aﬁ--rﬁ'ﬁ.f;.‘ Al
20 wherein represents e R3 or 25 in which represents a direct bond, or WO

03/ 095420" BEHPE5/ 0439 89 R5 R4 510 R R and R3 i ndedéndBRBY3%epr esent
hydr ogen, hal ogen, hydroxy, nitro, carboxyl, amno, CI-6 aihylamno, di(C
1.6 alkyl) arn_uao, C3-8 cycloal kylam+g9,- C -6 al koxycarbonyl, phenyl,

benzyl, sulfonanmi de, CF 6 al kanoyl, Cl _6 al kanoyl arrzino, carbanmoyl, Cl 6
al kyl car banoyl , cyan, Cl-6 al kyl optionally substituted by cyano, -6

al koxycar bonyl or nono-,' di-, or tri-halogen, C_s alkoxy optionally
substituted by nono-, ‘di-, or tri- halogen, phenoxy optionally substituted

di-, -or tri- halogen; 15 20 R4 and R5 ingependently represent hydrogen or

- by hal ogen or Cl1-6 alkyl, or C ~ alkylthio optionally substituted by nono-,
Cl -6 al kyl; and ;%\
4

R

R} R? and R’ mdependently represént h}fdrogen, halogen, hydroxy,
5 _ nitro, cafboxyl, amine, C.¢ alkylamino, di(Cy.s alkyl)amino,
Cig cycloalkylamino; Cis alkoxycarbonyl, phenyl, benzyl,
sulfonamide, Cis a}.kanoyl, Cys alkancylamino, carbamoyl,
) Cy.s alkylcarbamoyl, cyano, Cj.¢ 2lkyl optionally substituted by
cyano, Ci. alkoxycarbonyl or mono-, di-, or tri-halogen, Cig
10 . . - alkoxy optionally substituted by mono-, di-, or tri- halogen,
phE:IlOX_\:f optionally substituted by hal'c.) gen or i alkyl, or Cys
-alicylthio optionally substituted by mbno-,. di-, or tri- halo gen;

R* and R® independently represent hydrogen or Cy.q alkyl; and
15 . . :

7' and 7° ;:ich represent hydrogen.

3. The hydroxy-tetrahydro-naphthalenylurea derivative of the formula (I), its

tautomeric or stereoisomeric form, or a salt thersof as claimed in claim 1,
wherein .

X Tepresents

RS

25 . . , or



Z' and Z2 each represent hydrogen. 3. The

hydxoxy-tetrahydro-napht hal enyl urea derivative of the fornula (1), i tzs 'EL
tautoneric or stereoisoneric form or a salt thereof as C}’@’ﬁﬁg 4g_cl aim
wher ei n WONg{99%3&nts Y ')5 ,or WO 03/095420 --90-. in wh % %ents a
direct bond or R 1 510R4 27r- :.. ~ (! L PC/EPG3/04395 Rl, R2 and R3
i ndependently represent hydrogen, halogey)-di (C1L_ 6 alkyl)amxl.o, C3-$
cycl oal kyl am no, Cl-6 al koxycarbonyl, .Cl1-6 ‘al kyl optionally substituted by

cyano, Cl1-6 alkoxycarbonyl or nmono-, di-, or tri-halogen, Cl_6 al koxy
optionally substituted Aono-, di-, or tri- hal ogen, phenoxy optionally
substituted. by haloé% ?h Cl_ 6 al kyl, or Cl1 s alkylthio optionally
substituted. by nono-, di-, or tri- halogen; 15 R4 and R5 each represent

hydr ogen; and Z1 and‘ZZ each represent hydrogen. 4: The
hydr oxy-t et r ahydr o- naght halregrgtamteadaertivend bove of the fornula (1), its

R!, R? and R? independently reﬁresant hydrogen, halogen, di(Cig
alkylyamino, Cag cycloalkylamino, Ci alkoxycarboﬁyl, Cis
alkyl 6ption_ally substituted by cyano, Cl_ﬁ'alkoxycarbonyl or

10 - mono-, di-, or tri-halogen, C, .5 alkoxy optionally substituted by
( rﬁona-, di-, or tri- halogen, phenoxy optionally substifuted, by -
halogen OIIC1-6 alkyl, or Ci alkylthio optioﬁally subsﬁmtéd_ :
by mono-, di-, or tri- halogen; .

15 -  R'wdR’® each represent hydrogen; and
- Z'and 77 éach représenft hydrogen.

4, ‘The hydroxy-tetrahydro-naphthalenylurea derivative of the formula (I), its

20 '_tautomerlc or stereoisomeric form, or a salt theréof as claimed in claim 1,
whereln
X gpresents
25
1 R2

R3



20 tautoneric or stereoisoneric form or a salt thereof as clainmed in claim
1, wherein X represents 25 WD 03/095420 91 in which 5 Y represents a djregf:
bond or R$ R 23 PCT/EP03/04395 in which 10 R and R2 inﬁge ende__ntﬁy"
repr esentVOREPIE_N, chloro, brdmo, fluoro, cyclopentylarb H@?M‘m”’
trifluoromethyl, or trifluoronethoxy; R3, R4 and R$ each represent hydrogen;
and Zi and Z2 each represent hydrogen.-2145 5. The

hydzoxy-t etrahydro- napht hal enyl urea. derivative of the forrmula (1), its
tautonmeric or stereoisoneric form or a salt thereof as clained in clains 1,
wherein 20 X represe i-@] which 25 Y represents a direct bond or 2F E WO
03/ 095420 PCT/ EPO3/ - O-'t g : _ _

-

Y represents a direct bond or

1n which

R' and R? independently represent hydrogen, chlorc, bromo, fluoro,

10 _ : cyclopentylamiﬁo, tliﬂtioromethyl, or triflucromethoxy;
R’,R*and R’ each represent hydrogen; and

7! and Z* each represent hydrogen.
15

5. The hydioxy-tetrahydro-naphthalenyhurea. derivative of the formula (I) its
tautomeric or stereoisomeric form, or a salt thereof as claimed in claims 1,
wherain

20 | - X 1epresents
\\\
1 which

25 Y Tepresents a direct bond or



g2 F2~ in which 5 R1L and R2 independently represent hydrogen, chloro, brono,
fluoro, cyclopentylamno, trifluoronmethyl, or trifluoronethoxy; R3,2 ﬂ--;—;_a-n!ﬁi:
R5 each represent hydrogen; and 10 Z' and Z2 each represent hydrogen. 6. A
hydroxy-?ﬂ&?ﬂﬂ?ﬁ?b-naphthaIenylurea derivative of the for MEHEPI}04395t s
tautoneric or stereoisoneric form or a salt thereof as clainmed in claim1l
wherei n sai d hydroxy-tetrahydro-napht hal%@ryl urea derivative of the fornula
1 (l). is selected fromthe group. consisting of _
N-[4-chloro-3-(trifluoronethyl)phenyl]-N-(7-hydroxy-5, 6,7, 8-tetrahydro-I-
napht hal enyl ) uxea,; N—(3-§§dorophenyl)-N'-(7-hydroxy-5, 6,7, 8-tetrahydro- |

-napht hal enyl Yurea; 20
N-(7--hydroxy-5,6,7, 8-t ahydro-| -napht hal enyl )-N -[3-(tri uoronethyl)-
phenyl Jurea; N-(7-hydroxys5, 6,7, 8-ietrahydro-|

-napht hal enyl )N -[4--(trTfl uoromet hyl )- phenyl]urea; Ethyl
3-(,[(7-hydroxy-5,6,7,8-tetrahydro-| -naphthal enyl)am no] carbonyl; - 25
am no} benzoate; N-(7 -hydroxy-5, 6,7, 8-tetxahydro-1-naphthalenyl)-N -(I
-napht hyl )urea; N--(# &R0, \,y-5,6,7,8-tetrahydro-1-naphthal enyl)-N

- (2- napht hyi ) ur ea; '
N- (3, 4-di chl orophenyl )-N - (7-hydroxy-5,6,7,9-tetrahydro-1 -naphthal enyl) -
urea; 2 3 [EP 7[1P7 03/.095420 PCT/ EP03/ 04395 -93 2%137- h)édroxy-S, 6, 7,
8-t et rahydr o- | - napht hii &R 15 - AEPIRIBRD FeIi5ph 8HgIeg e edrloro, bromo,” fluora,

cyclopentylamine, trifluoromethyl, or trifluoromethoxy;
R3, R* and R® each represent hydrogen; and
10 2! and Z° each repressﬁt hydrogen.

6. A hydroxy-tetrabydro-naphthalenylurea derivative of the formula (I), its
taufomeric OT Sterecisomeric foﬁn, or a salt thereof as claimed in claim i, ‘
wherein said hydroxy-tetrahydro-naphthalenylurea derivative of the formula

15 (I) is selected from the group consisting of:

N-{4-chloro-3 —(triﬂuoromethyl)phenyl}-N’-(?-ﬁyc-ir'oxy#S ,6,7,8-tetrahydro-1-
naphthale.nyl)ufeal; -
N-(3 -chloropheny1)-N‘-t‘?-hydmxy-S ,6,7,8-tetrahydro-1 -naphtﬁalenyl)urea; _ -
20 N—(?‘-hydro'xy—S,6,?,8-t3tiahydro-1;néphthalenyl)-N‘-[3-(triﬂuor0methy1)-
| phenyl]u;ea; ' | _
No(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl)-N'-[4-(tri fioromethyl)-
phenyljurea; | ' o _
Ethyl  3-({[(7-hydroxy-5,6,7,8-tetrahydro-1-paphthalenyl)amino)earbonyl} -
25 amino)benzoate; - o
N-(7-hydroxy-3,6,7,8-tetrahydro-1-naphthalenyl)-N'-(1:naphthylurea;
N-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl)-N'-(2-naphthyl)urea;
N-(3 4-dichlorophenyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl»-

urea;



N (7- hydroxy-5,6,7,8-tetrahydro- | -naphthal enyl)-N -(4r-phenoxyphenyl)urea;
N-[ 4- chl or o- 3- (trlfluororrethyl)phenyl] ~N - (7-hydroxy-5,6,7, 8-tetraphydrp9id-

naphthale re 5 N-(7-hydroxy- 5, 6,7,

--tetra %’r’é’%”'ﬂapht hal enyl ) - N - phenyl uxea; PCT/EPO3/04395
N—(4 chl orophenyl ) - N- ( 7- hydr oxy- 5, 6 7, tetrahydro-1 -naphthal enyl)urea;
N--(7-hydroxy-5,6,7, 8-tetrahydro- %:ght hal enyl )-N -[2-(trifluoronethyl)-
phenyl Jurea; N-(7- hydroxy- 5,6,7, 8- tet rahydro-1 -naphthal enyl)

' -[4-(trifluoromethyl)- 10 pheiiyl]urea;
N (3, 4-di chl or oﬁﬁﬁmﬁm’ﬂy f( & 7@nttra]xgd-r&l-lﬁs,pmha&ntyﬁtmﬂyidmp:eﬂ:ymlmmlyt)babﬁnyI ) -
urea; N-(7-hydraxy-5, -tetrah

%nagh: h?I eﬂyld) EY ily(lﬂxb’fﬁ Sidr ot ) 1 HﬁPﬁH@FﬁBﬂ)Gﬂe%"PhPBOWPWBHWT%xy 5, 6,
N (7 hyar oy 5. BERR IR et DA A BRI deliReN | T

beuzyl ) urea; N (Zphfnniljueeob enzyl)-N -(7- hydr oxy-5, 6,7, 8- tetrahydro- I
-napht hal enyl )- 2°0 urea; N-(7-hydroxy-5,6,7, 8- tetrahydro- I

- naphthal eny! ) - RU-(J-hytoiyfS, dréotetelndiy-1- Itﬂ@hﬁ;ﬁﬁqnui)@é—phﬁnybﬁﬁahydr oxy-5, 6, 7,
S Ao ean b an Yk Sl ourem e hocd 28 ben Torea
APl o) R O s A i)
-tetrahydro-1- na@phylhatenyl )urea. 3 FED ' 1115
N-~(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl)-N'-[4-(trifluoromethyl)-
10 phenyl]urea;. |
| N3 4-dichlorophenyl)-N'-(7 —hydroxy—5,6,7,B—tetrahydxo—laﬁaphthalenyl)-
 urea; o
N-7- hydroxyﬂS 6,7,8-tetrahydro-1-naphthalenyl}-N'-[4- (mﬂuoromethoxy)
phenyl}urea _ |
15 ' | N~[_?—hydroxy‘-5,6,7,8—tctrahydro-1-naphthalcnyl)-N'-[4~(tn'ﬂuoromethox5;)-
: 'benzyl]urea _ _
N- ~(7-hydroxy-5,6,7,8 tetrahydro l-naphthalenyl)-N' (2,4 6-trjméthoxy-
benzylurea; _ | _
N(2,6-difluorobenzyl)-N'-(7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl)-
20 urea; ' | |
| N-(7-bydroxy-5,6,7,8-tetrabydro-1 -naphthalenyl}-N'-[4-(trifluoromethyl)- | -
benzyljurea,

N—(?—hydm:{y—S,_6,7,8-tetrahydio-l -naphthalenyl)-N'-[4-(trifluoromethoxy)-
25 benzyllurea; |

N-[2-(4-chlorophenyl)jethyl]-N'-(7-hydroxy-5,6,7,8-tetrahydro-1-
naphthalenylyurea; and ‘ ' |

30 N-[3-fluoro-4-(trifluoromethylbenzyl}-N'-(7-hydroxy-3,6,7,8-tetrahydro-1-
naphthalenyljurea.



WO 03/ 095420 -94 PCT/ EP0310-4395 7. A hydro""Y-tetrahydro-iaaphthal enyl urea
derivative of thse . fornula (1), wherein said 78 FER M
hydr oxy-t et rahydr o- napht hal enyl urea derivative of the for 1)o<i S

sel ect edV® PEM¥ e group consisting of: 5 et Erslotdys

N-[4-chl oro-3-(trifluoronethyl )phenyl]-[él;l-[ (7S)-7-hydroxy--5, 6,7,8 -tetra-
hydro- | -naphthal enyl]Jurea; N-[4-chlofo*3
-(trifluoronethyl)phenyl]-N-[(7R)-7-hydroxy-5,6,7.8-tetra- hydro- |

-napht hal enyl Jurea; 10 N-[(7R)-7-hydroxy-5, 6,7, 8-tetrahydro- |

-napht hal enyl ] -N-[4-(trifluoro- nethyl)benzyl]Jurea; N .[(7 S)-7-hydroxy--5,
6,7, 8-tetrahydro-I-naphthal enyl]-N[4-(trifluoro- nethyl)benzyl ]lurea; -

N-[ (7R) - 7- h¥dr oxd- Biyerorygeweidghienishalemdpiee harevaiive - e (forfdlaiotdh- 15

met hoxy) benzyl Jurea; . and, N\ 7.S) - 7-hydr -9, .6, 7, 8-tetr dr o-

Tnapht hal enyl ] - NOEA 1 P S TN B darEanent
conpri sing hydr oxyistefecRBYRHRaphihadRyheLga derivative of - the fornula
(1),, its tautomeric or stereoisoneric form or a physiologically

acceptiabl e salt thereof as claimed in claiml| as- an active ingredient. - 9.
The medi canent as cl ained- in clai furﬁ%r[ conpri sing_one or nore

phar maceut i cal | y afé_ fﬁﬁl'@@%@ﬁﬁegﬁkhe@ﬂ (TP ‘W&H?W&ﬁéﬁtg‘% %l ai med in

e atm e, uher 1 0 agh YSEAIg a0 napnt il nylurea dor vt v of he

acceptabl e sal t KNHer@drol3s(tAlMRbmethyl)phenyl]-N'-[(7R)-7-hydroky-5,6,7,8-tetra-
hydro-1-naphthalenyljurea; .

10 N-{(7R)-7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyi] -N*-[4-(triﬂuord-

methylhbenzyHurea; - _
N-[(7S) -7-hydroxy~5 ,6,7,8-tetrahydro-1 -naphthalenyl]-N'-[4-(tri{luoro-
methyl)benzyljures; ' o
N-[(7R)-7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl]-N'-[4-(trifluoro- -

15 . metﬁoxy)benzyl]mea; and . .
. N-[(78)-7-hydroxy-5,6,7,8-tetrahydro-1-naphthalenyl}-N'[4-(trifluoro-
methoxy)benzyljurea. | o
. 8. A medicament coniprising hydroxy-tetrahydro-naphthalenylur_ea derivative of
20 the formula (I),.its tautomeric or stersoisomeric form, or a physiologically

acceptable salt thereof as clatmed in claim 1 as an active ingredient.

-9 The medicament as claimed in claim 8, further comprising one or more

phermaceutically acceptable excipients.

10. The medicament as claimed in claim 8, wherem said hydroxy—tetrahydro-
naphthalenylurea derivative of the formula (I), its tautomeric or sterso-
isomeric form, or a physiologically acceptable salt thereof is a VRI
antagonist, o

30



antagonist. 30 2 3 H U ?.DC5 WO 03Mb420 -95- PCTI EPO3/ 04395 11. {ug
medi canent as clained in claim 8 for the treatnent and/or preven ShbGHh
urol ogi cal disorder or disease. 12. The nedi canent as cl ap@Rgpiliisdsai M 11
wher ei n W&%%H4Y ogi cal disorder or disease is ur ge urinary incontinence or
overactive bladder. 13. The nedicanent as clainmed in claim8 for the

treat nent and/or prevention of pain. I °-14. The medi cament as clained in
claim 13, wherein said -pain.. is chronic pain, neuropathic pain,
postoperative pain, or rheumatoid arthritic pain.. 15. The nedi canment as
clai med in dliai nT8e hoadidaent sedbimest ivandioR fwm\zmh@m@ﬁdfoapﬁivsm'rcdmf or

di sease related to pain. 15 16. The nedi carrent as clainmed in claiml15.

~ wherein said di s 8P yErlogpal dhisoadms or disspsst ed to ~pain is neuralgia,

neusopat hi es, al gesia, nerve injury, ischaem a, neurodegeneration, or
stroke. 20 17. The nedi canent as clainmed in claim8 for the treatnment and/or

prevention Qb amhk RiddERRHORY cHIBed Qﬁélaﬁﬂi 191 8886k sdiSurdlb@c_disadent as
claimed in cilaim 17, wherein said infla imatory di sorder or disease is

asthmaSor COPD, 25eds. is Uge uwohagonpoinsscaccoedicage brddéai m 1 f or
manuf acturing a nedi cament for the treatnent and/or prevention of an
urol ogi cal disorder or disease. 20. Use of conpounds according to claim1l

for manufacyyri ngya {RH.CATBM c1hRfed in claim § for the treatment and/or prevention of

pain.

10 .14, The medicament as claimed in claim 13, wherein said pain.is chronic pain,

neuropathic pain, postoperative pain, or theumatold arthritic pain.

15.  The medicament as claimed in claim 8 for the treatment and/or prevention of
a disorder or disease related to pain. |
15 | |
16, The medicament as claimed in claim 15, wherein said disorderﬁ or disease
. related to pain is neuralgia, neuropathies, algesia,fnervé injﬁry, ischaemia,

- neurodegeneration, or stroke.

20 17.  The medicament as claimed in claim 8§ for the treatment and/or prevention of

an inflammatory disorder or disease,

18.  The medicament as claimed in claim 17, wherein said inflammatory disorder
or disease 1s aéthma or COPD.
25 -
13, Use of compounds according to claim 1 for manufachuring a medicament for

the treatment and/or prevention of an urological disorder or disease.

20.  Use of compounds according to claim 1 for manufacturing 2 medicament for

30 the treatment and/or prevention of pain.



30 the treatnent and/or prevention of pain. 23fE B2.005 WO 03/ 095 2;01-89@&5{
PC / EPQ3/ 03395 21. Use of conpounds according to claim1 for manu a"ctt‘ur‘i’n'g a
medi .Ca"g&%();;&%u{\t he treatment and/or prevention of an i nfdGmRO13p3di sor der
or di sease. _

_ 96 -
{ :

21. . Use of compounds according to claim 1 for manufacturing a medicament for

the treatment and/or prevention of an inflammatory disorder or disease.



