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rel ates twodepMeiti ons and nethods for treating neuronus®arapPozigastuncti on
of the Ilower urinary tract in mamals, including humans, using selective
inhibitors of the cyclooxygenase-2 isozyne (COX-2). BACKGROUND OF THE
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integrated actions of the bladder, its internal and external sphincters,
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det r us FIEDE OFETHEHNVEN®IONst s of interlacing snooth nuscle fibers that
are under parasynpathetic autonomc control fromthe sacral spinal cord. A
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spinal cord to suppress the sacral spinal reflex arc controlling bl adder
enptying. As a result, normal mcturition is initiated by voluntary

suppr esgh egcato oF T RN on of the reflex arc and by rel axation
of thrmﬁ%ﬁ%ﬂ and the external sphincter. These
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cystitis, prostatitis or %enl gn prostatic hypertrophy, which affects about
70% of thebpded kyrdoaddsia thodentryl mewuotysgicialthapetine miguritionmenter ofthe bragtedr ones
i ncl ude stress incontinence, r(tzjency i nconti nence, and overfl ow .
i ncont i(ﬁ%él.nd@n@?é%méolloéﬂ\?ﬁreg@ E¥EXi nvol untary passage of urine at night

or dur il‘OIQ:t\ﬁ'ltﬁ)?lQesults from contraction of the bladder detrusor muscle, which consists of interlacing

smooth muscle fibers that are under parasympathetic autonomic control from the sacral spinal cord.
A simple voiding reflex is formed by sensory nerves for pain, temperature, and distension that run
from the bladder to the sacral cord. However, sensory tracts from the bladder also reach the pontine
micturition center, resulting in the generation of nerve impulses that normally act at the spinal cord
to suppress the sacral spinal reflex arc controlling bladder emptying. As a result, normal micturition
is initiated by voluntary suppression of the cortical inhibition of the reflex arc and by relaxation of
the muscles of the pelvic floor and the external sphincter. These events are followed by contraction
of the detrusor muscle and voiding.

Functional abnormalities of the lower urinary tract, e.g., dysuria, incontinence, and enuresis, are
common in the general population. Dysuria includes urinary frequency, nocturia, and urgency, and
may be caused by cystitis, prostatitis or benign prostatic hypertrophy, which affects about 70% of
elderly males, or by neurological disorders. Incontinence syndromes include stress incontinence,
urgency incontinence, and overflow incontinence. Enuresis refers to the involuntary passage of urine
at night or during sleep.

Prior to the present invention, treatment of neuromuscular disorders of the lower urinary tract has



Prior to the present invention, treatnment of neuronuscul ar disorders of the
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adm ni st reDioe8wR7 conpounds that act directly on the bl adeer/mrozeisses, such
as flavoxate, a spasnolytic drug that is also active on the pontine
mcturition center, or anticholinergic-2onmpounds such as oxybutynin. The
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purinergic contractions generated by electrical stimulation, as demonstrated in isolated rabbit urinary
bladder (Downie ef al., J. Pharmacol. Exp. Ther: 230:445449, 1984 and Husted et al., Arch. Intl.
Pharmacodyn. 246:84-97, 1980). Furthermore, distension of the bladder wall leads to local
production of endogenous prostanoids that modulate the afferent branch of the micturition reflex by
lowering the threshold for eliciting voiding contractions (Ghoneim ez al., J. Urol. 116:739-743,
1976), thus representing the link between stretching of the detrusor muscle due to bladder filling and
activation of capsaicin-sensitive afferents.

Accordingly, indomethacin and flurbiprofen, well known inhibitors of cyclooxygenase, showed
favorable effects in double-blind controlled studies in patients with detrusor instability, although
they did not completely abolish detrusor overactivity and showed a high incidence of gastrointestinal
side effects (Andersson, Drugs 35:477-494, 1988).

Prostaglandins are produced from free arachidonic acid through the catalytic activity of two COX

enzymes. COX-1 is considered the constitutive isoform, being expressed in almost all tissues,
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onto the serosal surface of the urinary bladder were blocked by dexketoprofen, but not by NS-398.

Furthermore, although both dexketoprofen and NIS-398 normalized bladder reflexes following either
surgery or experimentally-induced inflammation of the lower urinary tract, there was no enhanced
effect evidenced by the COX-2-specific inhibitor.

Lecci et al., therefore, failed to show any effect of NS-398 in a non-inflammation-based model of
bladder function. Nor did Lecci et al. demonstrate a selective effect of a COX-2 inhibitor in
inflammation-based models of urodynamic function. Nor did Lecciet al. demonstrate that selective
COX-2 inhibitors are more potent than non-selective COX-1/COX-2 inhibitors at inhibiting the
central part of the micturition reflex. Given these results, Lecci et al. speculated that, under non-
inflammatory conditions, only the blockade of both COX-1 and COX-2 leads to urodynamic
changes.

PCT application WO 98/09948 measured the effect in vitro of the COX-2 specific inhibitor,
nimesulide, on contractility of isolated rat bladder strips stimulated with 40 mM potassium.

Nimesulide was ineffective at inhibiting contractility, in that a high concentration (1 x 10*M) of
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SUMMARY OF THE INVENTION

The invention is based on the finding that selective COX-2 inhibitors are useful in the treatment of

neuromuscular dysfunction of the lower urinary tract in mammals. Accordingly the invention
provides the use of certain selective COX-2 inhibitors for the preparation of medicaments for the
treatment of neuromuscular dysfunction of the lower urinary tract in mammals, including without
limitation, dysuria, incontinence and enuresis. The selective COX-2 inhibitors for use in the
invention are preferably those of the formulaeI to VI below. All hydrates, solvates, polymorphs and
pharmaceutically acceptable salts of the compounds described may be substituted for the compounds
themselves. Some of the compounds described contain one or more asymmetric centers and may thus
give rise to diastereomers and optical isomers. The compounds may be used in the invention in the
form of such diastereomers as well as their racemic and resolved, enantiomerically pure forms.
Likewise, some of the compounds described herein contain olefinic double bonds. The compounds

may be used in the invention in the form of both E and Z geometric isomers of such compounds.

Compounds I are those having the general formula



neur onuscul ar dysfunction of the lower urinary tract in mammals.
Accordingly the invention provides the use of certain selective COX-2
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atom. This is the compound 1,l-dioxo-4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2H-1,2-

benzothiazine-3-carboxamide (Compound A).

Compounds IT are those having the general formula
R
6 Rs
. 3
N g,

wherein:

R, represents a NHS(0),CH,, S(0),CH;, S(O),NH,, S(O)YINH)NH,, or S(0),NHC(O)(CH,),.;CH,
group;

R, represents a halogen atom or a haloalkyl, cyano, nitro, aminocarbonyl, N-alkylaminocarbonyl,
N,N-dialkylaminocarbonyl, cycloalkylaminocarbonyl, haloaralkyl, aminocarbonylhaloalkyl,
alkylsulfonyl or N-alkylaminosulfonyl group;

R, represents a hydrogen or halogen atom or an alkyl, thio, alkylthio, haloalkyl, cyano, hydroxyalky]l,
alkylsulfonyl or cycloalky! group; and

R, represents an aryl, cycloalkyl, cycloalkenyl or heterocyclic group and is optionally substituted



R6 :~R5 R3 N\N (Il) R4 wherein: R3 represents a NHS(O) 2CH3, S(O 2CH3,
S(O 2NH2, S(O (NH)NH2, or S(O 2NHC(O) (CH2) 1-3CH3 group; R4 represents a
hal ogen aworm80927 hal oal kyl , cyano, nitro, am nocarbonyl, PCT/EP02/03850

N al kyl am nocar bonyl, N, N-di al kyl am nocar bonyl , cycl oal kyl am nocar bonyl ,
hal oar al kyl , am nocar bonyl hal oal kyl , -6al kyl sul fonyl or N-al kyl am nosul f onyl
group; R5 represents a hydrogen or hal ogen atomor an al kyl, thio,
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available in all combinations..
Preferred simultaneously are where R, is S(O),NH,, R, is trifluoromethyl, R; is hydrogen and R,
represents phenyl substituted with a methyl, ethyl, methoxy orethoxy group.
When R, and R are taken together as above described, they preferably form a group represented by
the structure,

wherein R, represents a C,_,lower alkoxy and R, represents a halogen atom. Most preferred is where
iR, is methoxy and R; is fluorine.

Synthesis of the compounds of formula II are described in WO 95/15316 and WO 96/09304.

Additional chemistry relevant to synthesis of compounds of formula II may be found in Reide? al.

(J. Amer. Chem. Soc. 72:2948-2952, 1950).

Compounds IIT are those having the general formula



represents phenyl substituted with a nmethyl, ethyl, nmethoxy or ethoxy
group. Wien R5 and R6 are taken together as above described, they

pr ef er ablwofoewsn9ar gr oup represented by the structure, S PRT/HR82/0d880 ei n R7
represents a C(err) |ower al koxy and R8 represents a hal ogen atom Mbst
preferred is where R7 is methoxy and-R8 is fluorine. Synthesis of the
conpounds of formula Il are described in WD 95/15316 and WO 96/ 09304.
Addi ti onal chem stry relevant to synthesis of conpounds of forrmula Il may
be found in Reidet al. (J. Anmer. Chem Soc. 72:2948-2952,1950). Conpounds
1l are those having the general faornula WO 02/080927 PCT/ EP02/ 03850 -7-
RO OH RobaX-Y wherein when digde b is a doubl e bond and sides a and ¢
are single bonds X-Y-Z represents one of the groups -CH2CH2CH2-1

-C(O CH2CH2-, -CH2CH2C(O) -, -CR R, 11)-06C (O-, -C(O-OCRLI(R
11)-, -CRI1(R 11)-1 VRI2 -C (0@ -N=CR13-O, -OCR13 N and

(1)

)
.

wherein ’

when side b is a double bond and sides a and c are'single bonds X-Y-Z represénts one of the groups
-CH,CH,CH,-~,

-C(O)CH,CH,-,

-CH,CH,C(0O)-,

-CR,,(R'},)-0-C(O)-,

-C(0)-0-CR,(R'}))-,

-CR;,(R'};)-NR ,-C(O)-,

-N=CR;-O-,

-O-CR;=N- and

-C(O)-NR,-CR,(R';})-;

or when sides a and ¢ are double bonds and side b is a single bond X-Y-Z represents one of the
groups

=CH-O-CH=,

=CH-CR,(R',))-CH=,

=CH-NR,,-CH=,

=N-O-CR,=,

=CH-O-N= and

=N-0O-N=;

R, represents a NHS(0),CH,, S(0),CH;, S(0),NH,, S(O)YINH)NH,, or S(0),NHC(O)(CH,),.sCH,



-C (O-NR12-CR11(R -1)-; or when sides a and c are double bonds and side b
is a single bond X-Y-Z represents one of the groups =CH O CH=,

=CH CR11(WObpAgI427 =CH NR12 CH=, N O CRl11l=, =CH 0-N= amdT/EPbR/@SBé-; R
represents a NHS(O 2CH3, S(O 2CH3, S(O 2NH2, S(O (NH)NH2, or

S(O) 2NHC(O) (CH2) 1_3CH3 WO 02/ 080927 PC%/ EP02/ 03850 -8- group; Rl,)
represents a C .6 alkyl or C3.7 cycloal kyl group or an unsubstituted or
nono-, di- or tri-substituted phenyl or naphthyl group, each substituent

for theg(rp,h@nyl or naphthyl group being a hal ogen atom and/or a C, _6 al kyl,
Cl.6 al

oxy, cyano or_trifluoronethyl group; ch of R11 apd R. .
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Cl.6 al 8)%%’/1 "5%3%@9%8‘%’ %%?%g%}tﬁe@sdé%%rgﬂi%%lt%f;ggﬁfgn %Jr a g’tari ffguor oorret hyl
or C1- 6aldkitla @r.aikpl, Clhakéol, byanbg tdfhwrometbplegroemt pref erences: Preferred

groups that R represents are S(O)(err . S(O)2NH2 o )

S( 0) 2NHeglopf Rznd .Réalgl.epenﬁ@ﬂdrré?r@?eﬁ‘@oﬂ @%@&?@Pﬁ OrFé}F%l-éraQiX} S8t s is a nono-,
di-, orgtri-_substi enyl s - r eheirb8dor G, ek ;ads a
mono- , %sz!?Pf%%egﬁ%théggsﬁg’né}ﬁ‘3?‘33"8?‘3%#5??15%’gfgu’%g"t hat R,ﬁigﬁgﬁdaR 11

may r epRgs@bschiRdanandention arerifiyooogthy! or Cpgtkyy roupr ef erred groups t hat
R12 represents are hydr‘%gen, trifluoronmethyl, nethyl, ethyl, hydroxy,
met hoxyThe foflowingpty indeperlent PEFCENE] groups that R13 represents are methyl

0 oL ] BOGE T HEPEOHR SO PR SOMHETORTIBSL OB
The preferred group that R,, represents is a mono-, di-, or tri- substituted phenyl group. More
preferred is where R, is a mono-, di-, or trifluorophenyl group.

Preferred groups that R, and R';, may represent independently are hydrogen or methyl.

Preferred groups that R, represents are hydrogen, trifluoromethyl, methyl, ethyl, hydroxy, methoxy,
or ethoxy.

Preferred alkyl groups that R, represents are methyl or ethyl.

One preferred subgroup of compounds within the embodiment of formula III are compounds of

formula IV(i)

or pharmaceutically acceptable salts thereof wherein:
R,, represents a group of the formula S(0),CH, or S(O),NH,;
R, represents a C,4alkyl, C;, cycloalkyl group or an unsubsituted, mono-or di-substituted phenyl

group, wherein each substituent is selected from the group consisting of halogen atom, C,.salkyl,



formula IV(i) Re4 1 ~. Ras V(i) Ras ORas O or pharmaceutically
acceptabl e salts thereof wherein: R14 represents a group of the formula
S(O) 2CH3 WD 0SOEW2NH2i Ri 5 represents a Cl .6 al kyl, C3.7 egeiErar/iédsso gr oup
or an unsubsituted, nono-or di-substituted phenyl group, wherein each
substituent is selected fromthe group.consi sting of hal ogen atom Cl1.6
al kyl, WD 02/080927 PCT/ EP02/03850 -9- Cl.6 al koxy, cyano, and
trifluoronmethyl; and each of R16 and R 16 independently represents a

hydr oger) , alkesy, @am, Ehdﬁrifaiokq&het@rlpam. Pr ef erred al kyl groups that R15 may
represent are nethyl or ethyl. Preferred phen groups that R15 m
r epr eséath ey prbRy ingerrngeitlygppesHtE det:ﬂgsg Otru?re?tjcwatlw A

ot byl | PSP R RO b R repfRbl BreRR Sk bl PreOR ORI R
repres Qﬁﬁy r@pﬂéb@lﬁ Yite |%ﬁaﬁj&l}igrOtt‘r';jist oivakilyysubstiiated twithedowd idbstltuerltts Qeldfcaddcfgﬁﬂ tlad ons.

Most preferably, 5 may represent a_phenyl group, optionally substituted
with 1 gmupchnsmtmg 96 halogam atonprragthyly elhyl ahoxyy stho3Y.¢ 4 trilyenemethy) 11810%511(1

her o SRRt RerteRReEAT AL oD dhio By Shibtu AL O Por o AN RLAITKICEE 1 °

?{/ ( comﬁéﬁ{?ﬁisl\};\(m ;'ma{y ﬁegﬁ:s@ﬂ‘aqﬂbrm gioupfoﬂtmﬁzm# sattohtituﬁd mrmmmfatorﬁmr mul a
ii) i

Preferred alkyl groups that egch of Ric and R’ independently represent are methyl or ethyl groups.
More preferred is where each of R, and R’ 4 are hydrogen atoms.
Another preferred subgroup of compounds within the embodiment of formulaIll are compounds of

formula I'V(ii)

V(i)

or pharmaceutically acceptable salts thereof wherein:

R, represents NHS(O),CHs, S(0),CHs, S(0),NH,, S(O)YINH)NH,, or S(0),NHC(O)(CH,),.;CH;,
R, represents a C, alkyl, C,, cycloalkyl group or an unsubsituted, mono-or di-substituted phenyl
group, wherein each substituent is selected from the group consisting of halogen atom, C,;alkyl,
C,salkoxy, cyano, and trifluoromethyl; and

R,, represents a hydrogen atom or a C,4alkyl group.

Preferred groups that R, represents are S(O),NH, or S(O),NHC(O)CH,CH;.

Preferred alkyl groups that R, may represent are methyl or ethyl. Preferred phenyl groups that R
may represent are phenyl groups, optionally substituted with 1 or 2 substituents selected from the

group consisting of halogen atom, methyl, ethyl, methoxy, ethoxy, and trifluoromethyl. More



or pharmaceutically acceptable salts thereof wherein: R17 represents
NHS( O) 2CH3, S(O) 2CH3, S(O 2NH2, S(O (NH)NH2, or S(O 2NHC( O (CH2) 1- 3CH3,
R, reprewsonems@T 1.6 al kyl, C3 7 cycloal kyl group or anPoRsPO%0Issd ed,
nono-or di-substituted phenyl group, wherein each substituent is selected
fromthe group consisting of hal ogen awwom Cl1.6 alkyl, C 1.6 al koxy,
cyano, and trifluoronethyl; and R19 represents a hydrogen atomor a

Cl. 6al kyl group. Preferred groups that R1l7 represents are S(O 2NH2 or

S( O 2NHiE¢fyre R HRay Epm'sart ra@c‘tienayl lgydupgomiopallyt substitiRed withyl or@prategematomsStitkt hyl
or ethyl. Prefe red en roups that RI18, enyl
gr oups, MYEPFIFA D’yR@E’S%éF R RSE) B0ty orp 0B P OURE Se dPELRERITR HOMS he

e T uas s HeRely R, 2B BB s TR e S BB 0™ 10 b ef err ot R18 may
r epr eséntfeare hlkplydrogrsohe cachptf Royrapresensateshethyitoe dthyl grbupls. Mos@préfatablyeR it ons.

Still nore preferably, R13 may represent a phenyl group, optionally
subst i tAMEBYWEPEP-1 or 2 fluorine atons. Mbst preferably, R18 represents an

UnSUDSTA bbby MDner PTGAAERESL B! ks SOANRE, KNA BRI Rurlighony

represents are rret or ethyl groups. R19 1s
group. g@owa{ddklgt’ahmﬂhpmrmt is where, simultaneously, R(err) is

S(O NH2, R18 bstituted ph | th

o o Ak serirest G pamERHO A En £ 4 eaTa s, R ot 0D SOOI CHe dl §s 40
S(O tuted ph | d R19

( HerJ&&ﬂéﬁéu%ﬁ%r%@&m Y mbi %Sﬁﬂ uted phenyl group an I's a

nmet hyl group si's of conpo of formula 111, V(i) and I'V(ii)
are deSKh’elsbﬁuﬂeshsfbﬂdSmBaﬁndsNﬁforﬁl.ulfh]H 796) arﬁlrld’ ({1 eﬁ&&s&ﬂlﬁbdanHISiBmt Not AB950Nal
publ i catl on WO 97/ 38986, respectijvely, her gener al r{;t hods wused in

synt hedndisy3 @aaﬁ%ﬁb@temat%%lwblacaqu Q/Z/?§9 nU’SH’GVE‘Y? QB raerbRGolh

V\éi

har ashp  afes R Tombadds of {3 IPRYET N Yo o pERRR i Hibenig{2)
1977) ; Cheta6el7(,)1966); g)Ve@aﬁféis (428CBéh’zl0L3 5[7989833) KiaagashJJ. Aangr. Chdnerfoc. B1323038,
1986); Brederick et Friedman_e

o B0 Weitigh by Las. (i e noED: Giradibare: G uB3o8 doRe Ley e Gt Chpmg
(Ann. %31‘.‘30%@,2198%%%&&1%& hpkZ cifdm. Ver. p. 88, 1953); Friedman er al. (J. Org. Chem. 30:854,

1965); Dimroth ef al. (Ber. 56:2602, 1956); Dimroth ef al. (Ann. 634:102, 1961); Schulze er al.
(Helv. Chimica Acta 74:1059, 1991); Mohammad Aslamet al. (J. Org. Chem. 56:5955-5958, 1991);
Aliev et al. (Sulfur Lett. 12:123-132, 1991); Rutsch éz‘ al. (Org. Coat. 8:175-195, 1986); Huang et al.
(Tetrahedron Letts. 35:7204, 1994) and U.S. Pat. No. 4,321,118.

Compounds V are those having the general formula
Rao

Q

wherein R,, represents a NHS(O),CH,, S(0),CH,, S(O),NH,, S(O)(NH)NH, or
S(0),NHC(0)(CH,),sCH, group and Q represents one of the groups of the formulae Q(i) to Q(v)

below



(Hel v. Chimca Acta 74:1059, 1991); Mhanmmad Aslanet al. (J. Og. Chem
56: 5955-5958, 1991); Aliev et al. (Sulfur Lett. 12:123-132, 1991); Rutsch
et al. (QvQ.02@sme7 8:175-195, 1986); Huang et al. (TetralReummm2/03ssds.
35: 7204, 1994) and U.S. Pat. No. 4,321, 118. Conpounds V are those having
the general fornmula R20 V Q wherei nr1R20 represents a NHS(O) 2CH3,

S(O) 2CH3, S(O 2NH2, S(O (NH)NH2 or S(O 2NHC(O (CH,)1_3CH3 group and Q
represents one of the groups of the formulae Qi) to Qv) below WO

02/ 080927 PCT/ EP02/03850 -11 / R22 (i) RR1L RR2 O R23 (ii) I NNO

CHPR24 R25 (iii) | N R6 R7 (iv) N
Roo
@ Ro1
R'o
' 0]

Gy

\ R25
(ii1)
N
R, 7
R:
27\%\8
(iv)

") Rz"\( /



N (v) R28 N CF3 WO 02/080927 PCT/ EP02/03850 -12 wherein R21 represents a
C 6 alkyl or C3.7 cycloal kyl group or an unsubstituted or nono-, di- or
tri- subswotoewg2phenyl or naphthyl group, each substit ue®CTEPN2/03860 phenyl
or naphthyl group being a halogen atomand/or a C1_6 al kyl, Cl.6 al koxy,
cyano or trifluoromethyl group; each ob-R22 and R 22 i ndependently
represents a hydrogen atomor a C,.6 al kyl group; R23 represents a hydrogen
atomor a trifluoronethyl, Cl.6 al kyl, hydroxy, Cl-6 branched or unbranched
al koxy vgrepsip R, R2dreseyy 6y ar C, ,ccledikyllgraup 623in Tinsybstitmaddloy mogo9 dp oo ttri-an
unsubstituted or nono-, di- or tri-supstituted phenyl group, each .

subst i tSHesuted Phenys op Ryl SFPp ea58;sHBS HuSHE f5 Jh% p%ﬁrﬂﬁpaw%myl grosp being «y /|
Cl.6 al thi I I " r ts a Cl-6 al kyl or
G. 7 oybR pEIP Il o G R R, BB P O BRIGRERD £ i SCbet Tut e
aryl oreatteéfR Qand/R’,gindependedirepradestsiat iyedrdgeh atont brea @[ \alkyderdugf er oaryl group
being a hal ogen atom and/or a C1 6 alkyl, Cl.6 alkoxy, cyano or

trifl udkoisRieRgats yslipsenrinn prgFifuarmetbyl, %'ydﬂﬁ’é@bfd@ﬁy’r%k bigahedpigmbrnchedc: . 6
al kyl Qo %&J koxy group; R27 represents a Cl-6 al kyl or C3.7 cycl oal kyl
group or ax Undubstituted or nono-, di- or tri-substituted phenyl group,
each s@ygsiepieyaits a €oralityh er Ohagyloalyiauguparian gnsubliithied enmahe diau ti-substtute. 6

al kyl, C1.6 al koxy, cyan or trjfluoronethyl group; and R28 represents an
unsubs tohet gown, eaplnsubstifyent fogthe phenylgrouptheingde RelpgsoaiPy angfas i Crs 2fiRd

foll owdqgalg{))g,,ié?%?’g ﬁgémﬁ%%ﬁ%ﬁ es: Preferred groups that R20 may

repr esef ‘Preferred groups that R21 represents are
phenyl R,o@plesdins 4 €, Sillbs bt Cutogclowiyilprdupdbrat hadubbtitetet 8r mbas ahi- orirveepttmeent | y
fromthe group consisting of hal oqen atom nethyl, ethyl, methoxy, ethoxy,
or triaylgs ﬁ@%&%ﬂ erghp Fch MRt the iyl o hisfsaqasylrereun beipga balogemaigReny |

group, aﬁf%i 2 @,‘?L Ll)éyl? @?GS Qlk&& %gano or trifluoromethyl group;

R, represents a hydrogen or halogen atom or a C,¢ alkyl or C, alkoxy group;

R, represents a C, alkyl or C,, cycloalkyl group or an unsubstituted or mono-, di- or tri-substituted
phenyl group, each substituent for the phenyl group being a halogen atom and/or a C, 4 alkyl,
C, alkoxy, cyano or trifluoromethyl group; and

R, represents an unsubstituted or mono-, di-, or tri-substituted heteroaryl group.

The following are independent preferences:

Preferred groups that Ry, may represent are S(O),CH; or S(O),NH,.

Preferred groups that R,, represents are phenyl, optionally substituted with 1-2 substituents chosen
independently from the group consisting of halogen atom, methyl, ethyl, methoxy, ethoxy, or
trifluoromethyl group. More preferred is where R,, represents a pheny! group, optionally substituted
with 1-2 halogen atoms. Most preferably is where R,, represents a phenyl group, optionally
substituted with 1-2 fluorine atoms. Preferred alkyl groups that R,,and R’,, represent independently
are methyl and ethyl. In a preferred embodiment, R,, represents a phenyl group and each of R,, and
R’,, is a methyl group.

Preferred alkyl groups that R,, represents are methyl and ethyl. Preferred alkoxy groups that Ry,
represents are methoxy, ethoxy, n-propoxy, and 2-propoxy. Preferred phenyl groups that R,
represénts are unsubstituted, mono-, di- or tri-substituted phenyl, wherein each substituent is selected

from the group consisting of halogen atom, C, ¢ alkyl, C, ¢ alkoxy, cyano and trifluoromethyl. More



with 1-2 hal ogen atons. Most preferably is where R21 represents a phenyl
group, optionally substituted with 1-2 fluorine atons. Preferred al kyl
groups t oD oRB9and R 22 represent independently are netirgii/ERodosshyl . In
a preferred enbodi ment, R21 represents a phenyl group and each of R22 and
R 22 is a methyl group. Preferred al kyb- groups that R23 represents are

met hyl and ethyl. Preferred al koxy groups that R2Z3 represents are nethoxy,
et hoxy, n-propoxy, and 2-propoxy. Preferred phenyl groups that R24

r epr eserdfaralr 8 whaalR) irtpresedis wonbstifutet], -mano-tari disubsititedipbenybhwhstkin thieer ei n

each substituent is selecte fram the grqQup consi sting. of, | ogen at om

Cl. 6 aPuBstitueps ag by %W‘for%%zg%mé‘%ﬁmﬂraﬁﬂegﬁagﬁsd PRIACXY l%ﬁ? Bas h%‘212/880927

PCT/ EP : e [ 20t §i-Umstthel Wil Arono-
or di _%ﬁ%g@?%%fgaﬁgfﬁgﬁﬁ%ﬁgtﬁ@ﬁ@ﬁ%ﬁ%@3%@?‘3@2‘??‘3}%3@ ogen gltg%%les.’ In a
pr ef er Cedalagied, ., alR33y pougs. plap profersadds WRete il heteeoary 1. gréupphatRyy repsantoin p

that R25 represents is heteroaryl, ?ptional nono- c?r i -sgubstituted,with
hal ogeRyridigsl gptignglly suhstiiedwith & Gy AlgH STHYS: MOsTRECISFET 15HHe0 Rl CEERIE & fie

het er o r.Qun: 5 represents is pyridinyl, optionally substituted
W th a?‘%yi‘ga‘ﬁ}ﬁ‘@f‘&gg%’b‘ . Most preferred is when R25 represents a 2-

met hy| The pyefireidrprbupgthatii,, réfesents éf letoged. Moweypefehat isR@6re Rprieddorire. i s

hal ogen. More preferred is where R26 is chlaqrine. Th eferred group, that
R27 1 ephe gefreediggoupibmhRy; rBpsPEhl Wémp@élppﬁ{n% StW‘FE “’%5@-35{?@%%1?%%#9 each
sel ect 1S4 I 1 Ll GGl 6

al kyl . gﬁﬁértéeéjglrntg? g? g@gﬂ%ﬁ&%}ﬁgiﬂ%ﬁ gg@égg%?lé heny 1:5%%}’ gfl\g@)réébé het er oar yl
gr oups wheatR Respraseqis eheyl.s are 3-pyridyl and 4-thiazolyl, optionally.
substituted wth Cl1.4 al kyl group.

More pr.efer S ere 8 is.selected
fr om t RestgresLisi e GpuHgh e Roaepsenthy PRI AR %ﬁljla%ﬁw Sptfonalty subSieid

4- (2- mgrhyht hi ) n ] isti -(2-
(2 TSR SR, SRSl el g o
1- ( 4- meteiylipuidinnydndhe@yhth@iiidzqbyl).i dyl ) - 4-tri fl uor omet hyl - i mi dazol e,

1- (4-sul f anbyl phenyl)-2-(2-nethyl -3-pyridyl)-4-trifluoronethyl-imnm dazol e,
an((j Preferredy co‘r)npou%ds)V inc(lude y Py yh) y

1- (4- syl anmud IRRAY phe A1 2Pt 1545yl BBURYdrd pfrilifakf | uor omet hyl -ini dazol e.
1-(4-methylsulfonylphenyl)-2~(3-pyridyl)-4-trifluoromethyl-imidazole,
1-(4-sulfamoylphenyl)-2-(2-methyl-3-pyridyl)-4-trifluoromethyl-imidazole, and
1-(4-sulfamoylphenyl)-2-(2-methyl-4-thiazolyl)-4-trifluoromethyl-imidazole.

Syntheses of these compounds are described ip WO 97/36863, WO 99/10331, Friessen et al.
(Bioorgan. and Medic. Chem. Letts. 8:2777-2782, 1998), US Pat. No. 5,552,422 and Khannaet al.
(J. Med. Chem. 43:3168-3185, 2000).

Compounds VI are those having the general formula

Roo



Synt heses of these conpounds are described in WO 97/36863, WO 99/10331,
Friessen et al. (Bioorgan. and Medic. Chem Letts. 8:2777-2782, 1998), US
Pat. No. W0392880922 and Khanna et al. (J. Med. Chem 43: 3P63AP1863852000) .
Compounds VI are those having the general formula R29 Rao VI 0 WO

02/ 080927 PCT/ EP02/ 03850 -14 wherei ni/29 represents a NHS(O) 2CH3,

S(O) 2CH3, S(O 2NH21 S(O (NH)NH2 or S(O 2NHC(O) (CH2) 1-3CH3 group, and R30
represents a Cl.6 al kyl or C3.7 cycloal kyl group or an unsubstituted or

nDONO- , wklreinOr R | répedaents t Wi e NHRO8)/TH,, o1S(PRHEHY,! t 8, NI upS(BadNbs br t uent
for the phenyl “or phenylthio group being a hal ogen atomand/or a Cl.6
al kyl ,S(O),HE(WE&H,)g:@BUgroupyard or trifluoronmethyl group. The followi ng are

i ndependent prefere . ~The prefer 0 .
T O i T N
are fyl G pheﬁfllltﬁié lorcuDsdch tsibsticheph R Yhe Sifenpine pyibiyinto groop psingweiagen each

substituent i's selected fromthe group consisting of hal ogen atom C1$
al koxyatomrehdot a6C, a2 pikyl, C Mikexy gfp@p,ecwwntéﬂmemét%mm%pr esents a

phenyl t hi rou rei,n th henyl noiety is optionally substituted with
1-3 ha %@H%&?%?%E@dﬁmg%ﬁé%ﬁsi s where R30 represents .a

di f | uoraPhRRHkHrSups B0 RY; represéhis s NHB(©,SH, £3{0305T) dir 1560),NHRZther ppieasdnt s
NHS( O) 2 and O represents 2,4- difluorophenylthio, Syntheses of

conpougdepothatfRy; reptesenid aramenaredic pr tsesbstifuipdiphenyir plawalthis SFIUPSACEH AL
4 575, PP 13 U U B m RS TR rls B 06 Gkl RS T flo PRl
pr epar akieRdab vherERl CapRsintd #phédidthid gieap,ehireiafthephernyirusdety ds optjadallpct i on
of the lower urinary tract of a conpound that significantl inhibits the
COX- 2 substitpted il Ivéhhadogenairns. tdsaprefanrers Woes Footeprrognts arﬁﬂwogﬁxylﬂ?o
! Sozyngrohg.a{n»lasmost preferred embodiment, Ry, represents NHS(0),CH; and Ry, represents 2,4-

difluorophenylthio.

Syntheses of compounds of formula VI are described in international publication WO 94/13633.

Additional relevant chemistry is described in US Pat. No. 4,375,479.

In another aspect, the invention provides the use for the preparation of a medicament for the

treatment of neuromuscular dysfunction of the lower urinary tract of a compound that significantly

inhibits the COX-2 isozyme and which exhibits an inhibitory potency for the COX-2 isozyme that is

at least 10-fold greater, and preferably at least 100-fold greater than the inhibitory potency said

compound exhibits for the COX-1 isozyme.

Systems for ascertaining whether these criteria are met are described below.

Preferably, compounds to be used in practicing the invention should inhibit COX-2 isozyme with an

IC,, of from about 0.1 to about 100 nM in the models given in Examples 1 and 2.

Administration of the selective COX-2 inhibitors, their stereoisomers, pharmaceutically acceptable

salts, hydrates or solvates may be achieved by any effective route, including oral, enteral,

- intravenous, intramuscular, subcutaneous, transmucosal, and by inhalation routes. Preferable means
of administration are via an oral or transdermal route.
Also provided are pharmaceutical formulations comprising the compounds described above in

conjunction with pharmaceutically acceptable carriers and/or excipients.

In yet another aspect, the invention provides a method for identifying a compound useful for treating



at |east 10-fold greater, and preferably at |east 100 fold greater than the
i nhibitory potency said conpound exhibits for the COX 1 isozyne. Systens
for ascerwaioiosiy2whet her these criteria are nmet are descr iPo@FEPOBIISHMN
Preferably, conpounds to be used in practicing the invention should inhibit
COX -2 isozyne with an 1C50 of fromahout 0.1 to about 100 nMin the

nodel s given in Exanples 1 and 2. Adm nistration of the selective COX-2
inhibitors, their stereoisoners, pharmaceutically acceptable salts,

hydr at gsuremusclar dy Sandiiy of thedehérarRariayaca Mhe afetiR@tis st@rigdostit @sing thel stghs B

oral, enteral, intravenous, intranuscular, subcutaneous, transnmucosal, and
by i nhedat i dividipllysmegopdng thgbpibiery rfectfoldenticamppynds ioonCare WdhCOX-br al

or transder nal Joute. Al so provided are pharmaceutical formul ations

conpr i PG Eh&Conpounds described above in conjunction with

phar maggut i ehfifyiRcaesRitad cempainds @fap and/ or excipients. In yet another
aspect, the invention provides a nethod for identifying a conpound usef ul

for tréati niphikd the/ 8808 10zpoT MiheR/ 10385 0r belaw corsarisiioss of ' Mysdunct i on of

the | ower urinar r .. The hod- i arried .ou i o) (a)
i ndi vi hal |9‘5’ﬂa"a‘}éﬁi%0§§t‘ I8P AR Y g‘?iﬁ%‘?‘? Al STt le%f&d;%ﬁ%%ﬁ%%‘tstﬁ%ﬁcﬁ& -2
and CQ¥rpound @QZMIKRS foraRICOR)2 isegmid.f yi ng those test conpounds that (1)

i nhi bit t%e COX-2 isozynme with an 1C50 at or bel ow concentrations of 10" M

and ( 2Prefarablpj the piivigeE conpevadsridentified imptep (Dabeveds confiraed by gypluating ithe
10-f ol d _hi.gher .t han the | he. .. . i hi-t s ; COX-2 .
pr e or HBI 0N e VABMe ARy bl ST ERIROR ppat et (g87Y ™

confi r pRenpI¥ 3gval uating the inhibition of volune-induced rhythnic bl adder
voi ding contractions in anaesthetized rats (see Exanple 3). DETAILED
DESCRI PTI ON OF THE I NVENTION: Al |l patents and other publications and cited

herein - t ce in their entirety. In the
case OP%WI’%}.ZE???@"Q‘.&] S ibni@u% ﬁthimf " present description will

cont r oj1] phRitd AMesthéOsublcIons asd BRddResin ardhaehyPiasirboraBs b eefeteheainmaelr of
neur omuscul ar dysfunction of the o .
entirety. In the case of inconsistencies in definitions, the present description will control.

.The invention provides methods and compositions for treatment of neuromuscular dysfunction of the
lower urinary tract, particularly those involving micturition (urination) disorder, such as dysuria,
incontinence, and enuresis. The methods involve administering to affected individuals selective
COX-2 inhibitors for a sufficient time and in an amount effective for lessening or ameliorating at
least one symptom of the micturition disorder. Such syrﬁptoms include but are not limited to filling
symptoms, urgency, incontinence and nocturia, as well as voiding problems such as weak stream,
hesitance, intermittency, incomplete bladder emptying and qbdominal straining.

The term “treatment” is defined as the prevention, lessening, or amelioration of at least one of the
foregoing symptoms of ﬁeuromuscular dysfunction of the lower urinary tract.

Efficacy of treatment may be determined by any method known in the art. Such methods include but
are not limited determining voiding volumes, frequency of urination, and frequency and strength of
bladder contractions in individuals with neuromuscular dysfunction of the lower urinary tract; or and
interviewing such individuals to determine if they have experienced the amelioration of any such
symptom. Other measures of efficacy include a measurable reduction, most preferably a clinically
relevant reduction, of urine leakage related to feelings of urgency, urine leakage related to physical

activity, coughing or sneezing, leakage of small amounts of urine (drops), difficulty in bladder



| ower urinary tract, particularly those involving mcturition (urination)

di sorder, such as dysuria, incontinence, and enuresis. The nethods involve
adm ni st ewDreg/o8w2af f ect ed i ndi vi dual s sel ective COX-2 i nirCiviEPoz/e38for a
sufficient tinme and in an anount effective for |essening or aneliorating at
| east one synptom of the mcturition dgsorder. Such synptons include but
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vitro, including cell extracts or fractions of extracts. Inhibitory potency may also be determined
using, as non-limiting examples, native or recombinant COX-2 enzymes, enzymes that are expressed
constitutively or that have been induced, and enzymes that have expressed in native or non-native
species and/or cell types.
(2)  Selectivity: Preferred compounds exhibit at least about 10-fold greater potency in inhibiting
the COX-2 isozyme compared to the COX-1 isozyme. More preferred are compounds that exhibit
about 100-fold greater potency in inhibiting the COX-2 isozyme compared to the COX-1 isozyme.
Accordingly, compounds belonging to this general class are suitable candidates for testing according
to the methods taught below.
Compounds that selectively inhibit COX-2 isozyme are therefore candidates for screening to identify

compounds useful in treating neuromuscular dysfunction of the lower urinary tract and are

exemplified without limitation by:



Sel ective COX-2 inhibitors suitable for use in practicing the invention
include without limtation those conpounds having one or nore of the
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S02CH3 Conmpound C. 0 O SO2NH2 H3C Conpound D: 0 SO02NHC(O) CH2CH3 H3C
Compound E: 0 J NI \ WO 02/080927 PCT/ EP02/03850 -18 These conpounds can
be synt he®Daewds®27 described in: U S. Patent No. 4,233, 29eTiEPn2/4888Md

rel ated conpounds; International publication WO 95/15316 for B and rel ated
conpounds; U.S Patent No. 5,474,995 f@r C and rel ated conmpounds; U.S.
Patent No. 5,633,272 for D and rel ated conpounds; and |nternational
publication WD 97/38986 for E and rel ated conpounds. Screeni ng candi date
conpounds to identify those conpounds that are useful in practicing the

i nvention involves: 1) evaluating their potency and selectivity in
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Screening candidate compounds to identify those compounds that are useful in practicing the
invention involves:
I} evaluating their potency and selectivity in inhibiting the COX-2 and COX-1 isozymes; and

2) confirming their pharmacological activity using one or more animal model systems for

neuromuscular dysfunction of the lower urinary tract.

To compare the inhibition of COX-1 and COX-2 by various compounds, numerous assays have been
developed. The results from these assays are used to calculate a measure of COX-2 selectivity, and
compounds are then compared to each other by ranking their COX-2 selectivity.

The commonly used in vitro assays for assessing inhibition of COX-1 and COX-2 can be divided
into two groﬁps. The first consists of measuring the effect of inhibitors in assays of nonrecombinant
enzymes purified or partially purified from animal cells, or nontecombinant enzymes that are
present in extracts or extract-fractions from animal cells or cell lines. These were the first tests to be
developed and are historical in nature. The second type ofassay uses human recombinant enzymes
that have been expressed in human cell lines or human blood cells, typically- platelets and
monocytes. These are the current standard tests (Pairetet al., in Clinical Significance and Potential
of Selective COX-2 Inhibitors, Vane, J. R. and Butting, R. M. (eds.), W. Harwey Press, pp. 1930,
1998).

The COX enzymes used in these assays can be of animal or human origin, they can be native or

recombinant, and they can be used either as purified enzymes, microsomal preparatians or whole cell
assays. In addition, prostaglandin synthesis can be measured either from endogenously released

arachidonic acid or from exogenously added arachidonic acid. In assays using recombinant COX-1
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The inhibitory activity of a test compound can be measured for different isozymes, and the

concentration inhibiting the enzyme activity by 50% (IC,) can be calculated using regression
analysis, or equivalent computational methods that are well-known in the art (Tallarida et al.,
Manual of Pharmacologic Calculations. Springer-Verlag, pp. 10-12, 1981.)

As discussed above, cempounds useful in practicing the invention inhibit the COX-2 isozyme with
an IC,, of below 100nM with at least about 10-fold, and preferably about 100-fold, higher potency
for the COX-2 isozyme versus the COX-1 isozyme. It will be understood that measurements of
inhibitory potency of a particular compound may vary depending upon the source of isozymes, as
well as specific assay conditions.

To control for this type of variability, Compound A can be included in all assays as a standardization
control. That is, the values of IC;, obtained for compound A are compared to the values obtained
with tested compounds for each assay. This allows a direct comparison of absolute potency in
inhibiting COX isozymes and ratios of inhibitory activities between different assays for the purpose

of assessing whether the compound is within the scope of the invention.
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Therapeutic Applications

The invention encompasses pharmaceutical formulations comprising those listed above, as well as
methods employing these formulations for treating neuromuscular dysfunction of the lower urinary
tract such as dysuria,' incontinence, and enuresis. Dysuria includes urinary frequency, nocturia,
urgency, and difficulty in emptying the bladder, i.e., a suboptimal volume of urine is expelled during
micturition. Incontinence syndromes include stress incontinence, urgency incontinence, and
overflow incontinence. Enuresis refers to the involuntary passage of urine at night or during sleep.
Without wishing to be bound by theory, it is believed that administration of selective COX=2
inhibitors prevents unwanted activity of the bladder afferent neurons and/or inhibits the pontine
micturition center controlling micturition. Thus it is contemplated that a wide range of
neuromuscular dysfunction of the lower urinary tract can be treated using the compounds of the
invention.

An “effective amount” of the compound for treating a urinary disorder is an amount that results in

measurable amelioration of at least one symptom or parameter of the disorders described above.



intravenously and their effect evaluated for the followng 60 mn. This
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active ingredient or a pharmaceutically acceptable salt, thereof, and may also contain a
pharmaceutically acceptable carrier and optionally other therapeutic ingredients. The term
“pharmaceutically acceptable salts™ refers to s.alts prepared from pharinaceutically acceptable
non-toxic bases including inorganic bases and organic bases. Salts derived from inorganic bases
include aluminum, ammonium, calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts,
manganous, potassium, sodium, zinc, and the like. Particularly preferred are the ammonium,
calcium, magnesium, potassium, and sodium salts. Salts derived from pharmaceutically acceptable
organic non-toxic bases include salts of primary, secondary, and tertiary amines, substituted amines
including naturally occurring substituted amines, cyclic amines, and basic ion exchange resins, such
as arginine, betaine, caffeine, choline, N,N-dibenzylethylenediamine, diethylamine,
2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine,
isopropylamine, lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins,

procaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine, tromethamine, and



invention. Cinically significant attenuation or anelioration neans
perceptible to the patient and/or to the physician or other practitioner.
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both of which may be reduced using thg,nethods of the invention. In the
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passage of urine is considered a beneficial effect of the present nethods
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i nt ended; £QfmME 3l tilSQiclay material such as glyceryl monostearate or glyceryl distearate may be
employed. They may also be coated by the technique described in the US Pat Nos. 4,256,108,
4,166,452 and 4,265,874 to form osmotic therapeutic tablets for control release.
Formulations for oral use may also be presented as hard gelatin capsules wherein the active
ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium phosphate or
kaolin, or as soft gelatin capsules wherein the active ingredients is mixed with water or an oil
medium, for example peanut oil, liquid paraffin, or olive oil.
Aqueous suspensions contain the active material in admixture with excipients suitable for the
manufacture c;f aqueous suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxy-propylmethycellulose, sodium  alginate,
polyvinyl-pyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents may be a
naturally-occurring phosphatide, for example lecithin, or condensation products of an alkylene oxide
with fatty acids, for example polyoxyethylene stearate, or condensation products of ethylene oxide
with long chain aliphatic alcohols, for example heptadecaethylene-oxycetanol, or condensation

products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as
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emulsions. The oily phase may be a vegetable oil, for example olive oil or arachis oil, or a mineral

oil, for example liquid paraffin or mixtures of these. Suitable emulsifying agents may be
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters derived
from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and condensation products
of the said partial esters with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The
emulsions may also contain sweetening and flavoring agents.

Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propylene
glycol, sorbitol or sucrose. Such formulations may also contain a demulcent, a preservative and
flavoring and coloring agents. The pharmaceutical compositions may be in the form of a sterile
injectable aqueous or oleagenous suspension. This suspension may be formulated according to the
known art using those suitable dispersing or wetting agents and suspending agents which have been
mentioned above. The sterile injectable preparation may also be a sterile injectable solution or

suspension in a non-toxic parenterally-acceptable diluent or solvent, for example as a solution in
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day, or alternatively about 0.5 mg to about 3.5 g per patient per day. Preferably the agent is
administered in a dosage from about 0.1 to about 15 mg of the compound per kilogram of body
weight per day and most preferably from about 0.2 to 6 mg of the compound per kilogram of body
weight per day.

The amount of active ingredient that may be combined with the carrier materials to produce a single
dosage form will vary depending upon the host treated and the particular modeof administration. For
example, a formulation intended for the oral administration of humans may contain from 0.5 mgto 5
g of active agent compounded with an appropriate and convenient amount of carder material which
may vary from about 5 to about 95 percent of the total composition. Dosage unit forms will generally
contain between from about 1 mg to about 500 mg of an active ingredient, for example 5 mg, 12.5
mg, 25 mg, 50 mg, 100 mg, 200 mg, 300 mg, 400 mg or 500 mg.

It will be understood that the pharmaceutical formulations of the invention need not in themselves

contain the entire amount of the agent that is effective in treating the disorder, as such effective
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containing 15 mM HEPES, pH 7.4, with 3 pl of the test drug or DMSO vehicle for 15 min at 37°C

before challenge with arachidonic acid. Cells are challenged for 15 min with an arachidonic acid
solution (Stock solution is 100 pM (for COX-2) or 5 uM (for COX-1) arachidonic acid, 10% ethanol
in HBSS) to yield final concentrations of 10 pM arachidonic acid in the CHO[COX-2] assay and of
0.5 pM arachidonic acid in the CHO[COX-1] assay. In the absence of exogenous arachidonic acid,
levels of PGE, in samples from CHO[COX-1] and CHO[COX-2] cells were <80 pg PGE, per 10°
cells. In the presence of 0.5 pM exogenous arachidonic acid, levels of PGE, in samples from
CHO[COX-1] cells increased to 300 - 2300 pg PGE, per 10° cells, whereas in the presence of 10 pM
exogenous arachidonic acid, levels of PGE, in samples from CHO[COX-2] cells increased to 500 -
1400 pg PGE, per 10° cells.

Cyclooxygenase activity in the absence of test compounds was determined as the difference in PGE,
levels of cells challenged with arachidonic acid versus the PGE, levels in cells mock-challenged with
buffer containing ethanol. Each experiment included a set of 8 positive and negative control samples
(+ arachidonic acid challenge) for cells preincubated in the absence of inhibitor. Compounds were

typically tested at 8 concentrations in duplicate with 3 fold serial dilutions in DMSO. Inhibition of
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formed was detected by ELISA, following 10 min incubation.

As shown in Table 1 below, compounds A to C were potent and selective inhibitors of the COX2
isozyme, but showed undetectable or markedly reduced inhibitory activity of the COX-1 isozyme.

Indomethacin was confirmed as a non selective COX inhibitor.
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Example 3

Effects of Test Compounds on Volume-Induced Rhythmic Bladder Voiding Contractions in
Anaesthetized Rats:

Female Sprague Dawléy rats weighing 225-275 g (Crl: CD’ BR, Charles River Italia) were used. The
animals were housed with free access to food and water and maintained on a 12 h alternating light-
dark cycle at 22-24°C for at least one week, except during the experiment. The activity on the
rhythmic bladder voiding contractions was evaluated according to the method of Dray (J. Pharmacol.
Methods, 13:157, 1985), with some modifications as in Guarneri (Pharmacol. Res., 27: 173, 1993).
Briefly, rats were anesthetized by subcutaneous injection of 1.25 g/kg (5 ml/kg) urethane, after
which the urinary bladder was catheterized via the urethra using PE 50 polyethylene tubing filled
with physiological saline. The catheter was then tied in place with a ligature around the emgmal

urethral orifice and connected to a conventional pressure transducer (Statham P23 ID/P23 XL). The



| ndonmet hacin was confirnmed as a non selective COX inhibitor. WO 02/080927
PCT/ EP02/ 03850 -27 Table 1 Inhibition of COX-2 and COX-1 isozynes

transf ectwo o282t f erent cells by tested conpounds Data reprapeno3sshe | C50
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contractions, effective doses that prevented bladder contraction for 10 minutes (EDjg,) were

evaluated by linear regression analysis.

The distension of the urinary bladder in urethane-anaesthetized rats produced a series of thythmic

bladder voiding contractions whose characteristics have been described (Guarneriet al., Pharmacol.

Res., 27:173, 1993). Compounds A-C inhibited the voiding contractions, inducing a dose-dependent

block of the bladder contractions lasting, at the highest dose tested, up to 34 min. The potency of
some selective COX-2 inhibitors in inhibiting bladder voiding contractions (expressed as the dose
calculated to induce 10 min of bladder quiescence, i.e., ED,q,;,) was similar (e.g,. Compound B) or
slightly lower (e.g. Compound C) to that of morphine, a drug acting mainly at the level of the central
nérvous system.

Indomethacin proved less potent than the selective COX-2 inhibitors.

The results are shown in Table 2 below.



urethral orifice and connected to a conventional pressure transducer
(Statham P23 | DY P23 XL). The WO 02/ 080927 PCT/ EPO2/ 03850 -28 intravesica
pressur e wa208mp!t ayed continuously on a chart recorder (BaTtERg2/Hm5Rangoni
ITV 135 with DC 1/ Tl anplifier). The. bl adder was then filled via the
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Pharmacol . Res., _27:173, 1993). Conpounds A -C inhihited the voiding
contractions, inducing a dose-d&9snhdent block of the bl addgr contractions
| asting, at the hjghest dose| (egkedy.) ipBLADDERQUIES{ENE6Eency of sone
selective COX-2 ilnhibitors ipn inhibiting bl adaén+$dE.yi ng contractions
(expressed as the empounrdACHT at@d to|1 nduce 51 min qfsdl adder gui escence,
i.e., ED(err)) was—simtar (g9, g3 Colmpound gJ5Pr £ SigtTy |l oner (e.g.
Conmpound C) to that—ef—erphiher g trg actj?‘%zmiféhg-ﬁt tte | evel of the
central nervous m—|ndpretHacinlprovedtesspoetent—than the sel ective
COX -2 inhibitors.__The results #Pe shown M & 2 ow WO 02/ 080927
PCT/ EP02/ 03850 -29 Tabl e 2 Ef f E& g 570-248meMKEi bi t ors on rhyt hni ¢ bl adder
voi di ng contractijof€empound B 0.01 405 =+ 0.68
0.10 10.53 . £2.04
1.0 2835 =+ 5.19
, ED,,,... = 0.044 mg/kg
Compound C 0.03 375 £ 0.96
0.10 485 <+ 1.80
0.30 1644 £+ 6.13
ED,oin = 0.135 mg/kg
Indomethacin 0.3 439 £ 1.08
1.0 " 791 = 1.79
3.0 3500 =+ 5.78
ED, i = 0.652 mg/kg
Morphine 0.01 276 + 0.93
0.03 689 =+ 2.11
0.10 13.83 + 240
0.30 18.17 + 3.60
ED,puin = 0.050 mg/kg

The results presentled in Table 1 and Table 2 demonstrate that Compounds A to C were ineffective
inhibitors of the COX-1 isozyme but were very potent inhibitors of both the COX-2 isozyme and
bladder voiding contractions. Potency in inhibiting voiding contractions, therefore, was highly
correlated with potency in inhibiting the COX-2 isozyme, but was not correlated with potency of
COX-1 inhibition.
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the duration of bl adder quiescence (absence of contractions in mn). The
ED1OMm n wvaibuwemswepr esent the dose i nducing
contractions, evaluated by |inear regression analysis. Dose (ng/kg i.v.)
BLADDER QUIESCENCE (mn + S.E.) Compgund A 0.1 5.12 + 1.59 0.3 11.50 +

I ntravenous adm nistration. Data represent the nean values + S .E. of

a 10 m n of alrsEmre2/afssbl adder

3.99 1.0 22.52 5.55 3.0 34.24 + 13.03 ED,omn = 0.208 ng/ kg Conpound B

0.01 4.05 + 0.68 0.10 10.53 +2.04 1.0 28.35 + 5.19 ED,omn = 0.044 ny/ kg

Conpou s ik, %oﬁ‘%odnc@- RGo O.vid&le4o8R to be 88ectVeIQhibiork4oftCOXIB isolzyanem n
thacin 0.3 4.39 + 1.08 1.0 7.91 + 1.79 3.0 35.00 5.78

0. 135

mg/ kg | ndome

ED, om exkibgingsm inkjbiery wotepey prarly egualio rglomgthagn (pnersseiecgiye CHX mhitjionpm 3. 83

2.40

th:;’ &)so%o%mlo%cycﬁnggzgenase, and ineffective inhibitors of the COX-1 isozyme. Compounds A to
C were further found to be more potent than indomethacin in inhibiting bladder voiding contraction
in anaesthetized rats. The frequency of bladder voiding contractions in anaesthetized rats is related to
the sensory afferent arm of reflex micturition and to the integrity of the micturition center (Maggi et
al., Brain Res., 415: 1, 1987; Maggiet al., J. Urol., 136:696, 1986). Taking into account the lack of
effects of these compounds on the COX-1 isozyme and the presence of constitutive expression of
COX-2 in the central nervous system, it is possible that these compounds act at the level of the

micturition center to prevent bladder contraction.

Example 4

Effects of Test Compounds in Patients Suffering from Lower Urinary Tract Symptoms:
The efficacy of compounds A, B and C in treating lower urinary tract symptoms is tested in patients.

Compounds A, B and C are administered orally 1-2 times per day in doses of 5, 12.5, 25 and 100
mg, for a period of 40 days. Daily dosages totaled 5, 10, 12.5, 25, 50, 100 and 200 mg.

The therapeutic effect of compounds A, B and C is measured by patient questionnaires, which are
used to determine, e.g., urinary frequency, nocturia, urgency, difficulty with voiding, and pain or
discomfort in lower abdominal or genital areas. Effectiveness of compounds A, B and C is measured
in amelioration of any symptom associated with LUTS, as compared to a conirol patient group that is

administered placebo, according to the same regimen.

Example 5

Effects of Test Compounds in Patients Suffering from Lower Urinary Tract Symptoms:
The efficacy of compounds D and E in treating lower urinary tract symptoms is tested in patients

using the protocol described in Example 4.



EDlam,, = 0.050 ng/kg The results presented in Table 1 and Table 2
denonstrate that Conpounds A to C were ineffective inhibitors of the COX-1
i sozyne bwD oaes®2very potent inhibitors of both the COX-2PCIEPymessand

bl adder voiding contractions. Potency in inhibiting voiding contractions,
therefore, was highly correlated withypotency in inhibiting the COX-2

i sozynme, but was not correlated with potency of COX-1 inhibition. WO

02/ 080927 PCT/ EP02/ 03850 -30 Sunmari zi ng, conpounds Ato C were found to
be sel egtAmasi nhibitors of COX-2 isozyme, exhibiting an inhibitory potency
nearly equal to indonethacin (a non selective COX inhibitor) on this

i sof orm of cycl ooxygenase, and ineffective inhibi tors of the COX 1 isozyne.

O MPOHIETS ReleR e R b Al e RO PO AL BB LNAN AR A1 1 1 "

i nhi-bi tin ng contractron in anaes
f r equengyerafriniyaekde bf ¥ 0OX-NEe16RivE bambbuidofithive @ﬂaﬁsfohﬁﬁlazled rats is rel ated
to the sensory afferent armof reflex mcturition and to the integrity of
the mcturition center (Maggi et al., Brain Res., 415: 1, 1987; Maggi et
al., J. Uol., 13 6:696, 1986). Taking into account the |lack of effects of
t hese conpounds on the COX- 1 isozyne and Rhe presence of constitutive
expression of COX-2 in the centé'gl Aervo system it is possible that
t hese conpounds act at the |eveljof fhe Smicturition center to pr event
bl adder contraction. Exanple i e o#kTest Conpounds in Patients
Suffering from Lower Uriyng ract Synﬁtorrg The efficacy of compounds A,
B and Cin treating | ower { ary Mract synptons |( tested in patients.
Compounds A, B and C are adm nlfs'%{ere& orally 1-2 times per day in doses of
5, 12.5, 25 and 100 ny, for a perq od of 40 days. Daily dosages totaled 5,
10, 12.5, 25, 50, 100 and 200 ng. The therapeutic effect -of conpounds A B
and C L5 A TRASHCES N, BAkLERL sAvisldenAgkags, which are wsed to determ ne
g., urinar Fequen cy, nocturra, urgency, difficulty with voiding, and
pal n oR rébrss‘eﬁfﬁfam}ldrcbg&nlawmm aipeiihyi oadthydigrayeni t al areas. Effectiveness of
corrpouno\s A, B and Cis measured_ in arrecLl oration of any synptom associ at ed
Wt h L@E@Praﬁn@&maﬂlébe@%l%%ﬁ?ﬂcﬂmlﬁ’a?’? nt group that is administered

pl acebO{ re%%gggﬁtg ri'lgdlto%eﬁ B SAIE: dhESHATEm or a methyl or methoxy group.

2. Use according to claim 1 of 1,1-dioxo-4-hydroxy-2-methyl-N-(5-methyl-2-thiazolyl)-2/-1,2-

benzothiazine-B-éarboxamide (Compound A).

3.  Use for the preparation of a medicament for the treatment of neuromuscular dysfinction of the

lower urinary tract of a COX-2 selective compound of the general formula II
RS
~=
N

or pharmaceutically acceptable salt thereof, wherein
R, represents 2 NHS(0),CH,, S(0),CH,, S(O),NH,, S(O)(NH)NH, or S(O),NHC(0)(CH,),,CH,

group.



Exanple 5 Effects of Test Conpounds in Patients Suffering from Lower
Urinary Tract Synptons: The efficacy of conpounds D and E in treating

| ower uriwerog/osmart synptons is tested in patients usingPCREPP2/GISSCOI
described in Exanple 4. WO 02/080927 PCT/ EP02/03850 -31- CLAIMS 1. Use for
the preparation of a nedicanent for the-treatnent of neuronuscul ar
dysfunction of the Ilower urinary tract of a COX-2 sel ective conpound of
the general formulal R2 OHO S NN YH,SAN, R O ~O1or a

phar ma®guepresentsya ldageptatont er skzloalkyeeyeod,, nitnheminasaiRony leprallsdamimogarhguilogen

atomor_a nmethyl .or ethyl group, B R2 t t hyl t hyl - I
o oup, Ny G aisatos . PO RRPEB e oGy | Fainagser oy
or ne 4 : j | aim 1 of

T2 ARSIl REACRI M B, T 2T arol y1) - 2k 1, 2-

benzot IR, agireeni-atgthguac dbgt Caomen adalkyl, thi, alligléhié, rloallgl, praapaiydtaxpalkyf a

medi canent for the treatnent of neuronuscul ar dysfunction of the | ower
ur i nar plelstonygrorgyelopkyl eiseid ve compound of the general formula Il R6 R5

., M B LB ST g e
S( O ( NH)itdH§reror mere ra3{d@)s(seleteMNECHD)a{ dFedh atom)s)ahe riky T satkyl, alkenyl, alkylsulfonyl,
cyano, aminocarbonyl, haloalkyl, hydroxyl, alkoxy, hydroxyalkyl, haloalkoxy, sulfamyl, amino,
heterocyclic, cycloalkylalkyl and nitro groups; or
R, and R, together with the pyrazole ring atoms to which they are attached form a 6-or 7-membered
ring in which the ring atom next to that in the 4-position in the pyrazole ring is a sulfur atom, the 6-

or 7-membered ring optionally being fused with a benzene ring which itself may be substituted with

one or more halogen atoms and/or C,, alkyl groups.
4, Use according to claim 3 of a compound II in which R, represents a S(O),NH, group.

5. Use according to claim 3 or claim 4 ofa compound I in which R, represents a fluorine atom or

a trifluoromethyl group.

6. Use according to any of claims 3 to 5 of a compound II in which R represents a hydrogen or

halogen atom.

7. Use according to any of claims 3 to 6 of a compound II in which Rirepresents a phenyl group,
optionally substituted with one or more halogen atoms and/or C,, alkyl, C,, alkenyl, C,, haloalkyl,
hydroxyl, C,, alkoxy, hydroxyalkyl, haloalkoxy or amino groups.

8. Use according to any of claims 3 to 6 of a compound II in which R¢represents a p-tolyl group.

9. Use according to claim 3 or claim 4 of a compound II in which R, represents a trifluoromethyl

group, R, represents a hydrogen atom and R represents a para-substituted phenyl group.



group; WO 02/080927 PCT/ EP02/ 03850 -32 R4 represents a hal ogen atomor a
hal oal kyl , cyano, nitro, am nocarbonyl, N-alkylam nocarbonyl,

N, N- di al kybawiosmoear bonyl , cycl oal kyl am nocar bonyl , hal oar &ICiyEHP92/03850

am nocar bonyl hal oal kyl , al kyl sul fonyl or N-al kyl am nosul fonyl group; R5
represents a hydrogen or hal ogen atomor an al kyl, thio, alkylthio,
hal oal kyl , cyano, hydroxyal kyl, al kyl sul fonyl or cycl oal kyl group; and R6
represents an aryl, cycloal kyl, cycl oal kenyl or heterocyclic group and is
optionally substituted wth one or nore radicals selected from hal ogen

t d _al kyl t hj Kk K I f : ' b I,
hal oal 191 Uy areeRiAE ki, Shydrspmgrie gy S it ialh D ¥ AR
hetero&&g&k cﬂg)cloalkylalkyl and nitro groups; or R5 and R6 together with

e

t he pyrazo ring atons to which they are attached forma 6- or 7-nenbered
ring in which the ring atomnext to that in the 4-position in the pyrazole
ring is a sulfur atom the 6- nbered ional bei ng fused
with albederiscoriing t%?k?f‘il"tl@éﬁtoﬁsé}e It“gf"gﬁh\ﬁﬂaﬂd ll%“’@ %‘F‘g\%ﬁg‘

hal ogen ¥l cBh@ing
conpounaﬁﬁﬁ Rﬂ@%ﬁwggerepggggggg eéﬁxﬂéﬁ%ﬁ%ﬁﬁﬁggggfggSgccgrd|nggto
claim Cﬁe@fodybm Tinghwaich & faxting dused tddsubstxmeddahnzme riegasesmntested by lthestiua@irat om
or a trifluoronmethyl group. 6. Use according to any of clains 3 to 5 of a
conmpound Il in which R5 represents a hydrogen or halogen atom 7. Use
according to any of clains 3 to 6 of a conpound Il in which R6 represents a
phenyl group, optionally substituted w t/h one or nore hal ogen atons and/ or
Cl4 al kyl, C2.4 alkenyl, C, -, haloal kyl./ hydroxyl, Cl_4 al koxy,

hydr oxyal kyl , hal oal koxy or am no grpoupsy, 8. Use according to any of clains
3 to 6 of a conpound Il in which/R(&r) pepresents a p-tolyl group. 9. Use
according to claim3 or claim4 @ offpound Il in which R4 represents a
trifluoronmethyl group, R5 represes

a hydrogen atom and R6 represents a
par a- substituted phenyl group. WO 02‘980927 PCT/ EPO2/ 03850
‘ 8

wherein R, represents a C,, lower alkoxy group and R represents a halogen atom.

12. Usé according to claim 11 of a compound II having the formula

Ou?
S
H.N"

2

wherein R, represents a C,, lower alkoxy group and R, represents a halogen atom.



-33 10. Use according to _ claim3 of

1- (4-sul fanmoyl phenyl )-3-trifluoronethyl-5-(p-tolyl)-pyrazole (Conpound B)
11. Use awoorasrg’to any of clainms 3 to 5 of a conpound | IPCTrEPO2I038K0 R5 and
R6t ogether with the carbon atons of the pyrazole ring to which they are
attached forma six nenbered sulfir-centaining heterocyclic ring which is
further fused to a substituted benzene ring as represented by the structure
S 7 R8 wherein R7 represents a Cl1_4 |ower al koxy group and R8 represents a
hal ogen atom 12. Use according to claim 11l of a compound Il having the
formumla 0O "SNFF. FRS R8 wherein represents.a Cl 4 | ower al kox
gr oup h:’ndUFBaWEﬁlé&&ﬁl%‘n‘alzﬁﬁclad@&PO% %WWRBWB'% BETPEPEPIB3850 - 34 Y
13. Use according to claim12 of a conpound in which R7represents a nethoxy
group. 14. Use according to claim12 or claim 13 of a conpound in which R3

r epr esent Ps@addottifg fecl&iinOrP or clebm 189E acompoined ip mpmrfatremasems aefluneiahe etomb Nt
for the treatnment of neuraqnuscul ar é¥ éunctlon ? t he Ipmgg;urlnary tract
of a Otk Dsefirdhanropargionedamgdisrmendordhsasatinent of pgpromyscplar gysfyrefipy o

lower urinary tract of a COX-2 selective compound of the general formula I1I,

()

or a pharmaceutically acceptable salt thereof, wherein

when side b is a double bond and sides a and c are single bonds X-Y-Z represents one of the groups
-CH,CH,CH,~,

-C(O)CH,CH,-,

-CH,CH,C(O)-,

-CRy(R',)-0-C(O)-

-C(0)-O-CR,,(R", )~

-CR,;(R';)-NR,-C(0O)-,

-N=CR,;-O-,

-0-CR;=N- and

-C(O)-NR,,-CR,(R',))-

or when sides a and ¢ are double bonds and sideb is a single bond X-Y-
Z represents one of the groups

=CH-O-CH=,

=CH-CR,,(R'};)-CH=,



X-Y or a pharmaceutically acceptable salt thereof, wherein when side b is
a doubl e bond and sides a and ¢ are single bonds X-Y-Z represents one of

t he group&0 2@@CH2CH2-1 - C(O) CH2CH2-, -CH2CH2C(O) -, - CRCTRPLA)388» C(O) -,

-C(O-0CR11(R 11)-, -CR11(R 11)-NR12-C(O-, -N=CR13-O, -OCR13 N and
-C(O-NRIZ-CRI (R 11) or when sides as-and c are double bonds and sideb is

a single bond X Y- Z represents one of the groups =CH O CH=, =CH CR11(R 1
i)-CH=, WD 02/080927 PCT/EP02/03850 -35- =CH NR12-CH=, N-OCR1, =

=CH 0- NepaRd ,-ci=0- N=; RO represents a NHS(O) 2CH3, S( O 2CH3, S(O)2NH2

S( O ( NH) NH2 or S(O)ZNHC(O)(CHZ)t 3CH3 group; R10 represents a C 1.6 al kyl

or C3. ?Nc(QtﬂP@xafF,kyl group or an unsubstituted or nono-, di- or

L1 SUBs b preny! or naphthl group, each substtuent for the phen
cyano en-OIN£! uoronet hyl group; each of R' and R 117 ndepenaent ly ’
T resents & NES (0} S0y B SONELY 5(S¥HKeE, or 5(0)NHC©O)(CH), CH,
group;
R,, represents a C, 4 alkyl or C, ; cycloalkyl group or an unsubstituted or mono-, di- or tri-substituted
phenyl or naphthyl group, each substituent for the phenyl or naphthyl group being a halogen atom
and/or a C, alkyl, C, ¢ alkoxy, cyano or trifluoromethyl group;
each of R,, and R',, independently represents a hydrogen atom or a C, alkyl group;
R,, represents a hydrogen atom or a trifluoromethyl, C, alkyl, hydroxy or C, ¢ alkoxy group; and

R, represents a hydrogen atom or a trifluoromethyl or C, 4 alkyl group.

16. Use according to claim 15 of a compound III in which R, represents a S(0),CH,, S(O),NH, or
S(0),NHC(O)CH,CH, group.

17. Use according claim 15 or claim 16 of a compound IIl in which R;, represents a methyl, ethyl or
optionally mono- or di-substituted pheny! group, each substituent for the phenyl group being a
halogen atom and/or a methyl, ethyl, methoxy, ethoxy or trifluoromethy! group.

18. Use according to claim 15 or claim 16 of a compound III in which R;, represents a phenyl

group.

19. Use according to any of claims 15 to 18 of a compound III in which X-Y-Z represents the group
'C(O)'O-CRII(R'II)-’

20. Use according to claim 19 of a compound IIT in which R;, and R';; both represent hydrogen

atoms.

| 21. Use according to any of claims 15 to 18 of 2 compound III in which X-Y-Z represents a group



R12 represents a hydrogen atomor a trifluoronmethyl, Cl_6 al kyl, hydroxy or
g. 6 al koxy group; and R13 represents a hydrogen atomor a trifluoronethyl
or C, .6 awbybk/ogmoup. 16. Use according to claim15 of a cecpapazodssd in
which RO represents a S(O(err)CH(errr), S(O 2NH2 or

S(O (err)NHC(O CH(err)CH(err) group. -3&' . Use according claim15 or claim
16 of a conmpound IIl in which R(err) represents a nethyl, ethyl or
optionally nmono- or di-substituted phenyl group, each substituent for the
phenyl ofahe famivtd AY-@-CRyal ogen at om and/ or a nethyl, ethyl, nethoxy, ethoxy
or trifluoronethyl group. 18. Use according to claim15 or claim16 of a
conpound 11l in which-R(err) represents a phenyl group. 19. Use according

to any,pf | By 19, 16.:185 10 i hhich e &Bnta Yiethyl sents the
group zﬁcf%%g%ﬁ%ﬂ%é????éf%%@???ﬁgggggﬁﬂIE®§§C§W§$%Q toaclaﬁagggﬁbf a
compound Il in which R, and R 11 both represent hydrogen atonms. 21. Use

according to any of clains 15 to 18 ofég caonpound 111 in which X-Y-Z
r epr esht Ysaaepowdling taslany Betigny opeef thpdllqyynseompads:of t he fornul a

NOCR =, 22. r.oh laj: in which R

repr esé’ﬁ'yeﬁjyrlr%ﬁﬁ)f} ?&égrgﬁjﬁﬂghégl Eﬂ?éﬁ?adg%fgg& %Sﬁf@?@?‘rﬁ tljba’ of any one of the
f ol | ot sgI@MRSM Pty 1)-5-methyl-3-phenyl-isoxazole (Compound D) and

4- (4- et hyl sul f onyl phenyl ) - 3- phenyl - 2, 5- di hydr of ur gn- 2- one, (Conpound C),

4- ( 4- sﬁﬂ[4-él?ﬁp}@}?}ﬁ@ﬁwlffmsl}ﬂeﬁhﬁw11'§*%@H?I'Phe§%§‘é%’éﬂz%le?@ﬁ‘ﬁﬁ% )D) and

4-[ 4- (N-propi onyl sul fanmoyl ) - phenyl ] - 5- et hyl - 3- phenyl -i soxazol e ( Conpound
E). 24. Use for the preparation of a nedicanment for the treatnent of

neur onps C Wsafordisprepaiticnfainetdivemehidosthe treatmantofneaonusfula dp@aQioseif det i ve
conmpound of the general formula V R23 V ? or a Eh r c%ptically accept abl e
salt t }pgveg(gﬂpam(,ﬁ@ap‘e@ﬁﬁ COX-2 selective compound of the general formula V.

Rag

Q

or a pharmaceutically acceptable salt thereof, wherein

R,, represents a NHS(0),CH;, S(0),CH,, S(O),NH,, S(O)YINH)NH, or S(0),NHC(O)(CH,),.;CH;
group; and

Q represents one of the groups of the formulae Q(i) to Q(v) below



R20 represents a NHS(O) 2CH3, S(O 2CH3, S(O 2NH21S(O (NH) NH2 or

S(O 2NHC( O (CH2) 1-3CH3 group; and Q represents one of the groups of the

f or nul ae wWPIop/0sw21) v) bel ow WO 02/ 080927 PCT/ EPO2/ 03850 PBT/HRBZ038RR2 (i)
R21 R22 0 R23 (ii) 1 N~NO CH2ZR24 R25 N R26 R27 (iv) N NN R28 N
CF3 wherein R21 represents a Cl_6 alkyl or C3.7 cycloal kyl group or an
unsubstituted or nono-, di- or tri WO 02/080927 PCT/ EP02/ 03850 -38 ‘
substituted phenyl or naphthyl group, each substituent for the phenyl or

napht hyl group being a
Raz
® Ra
R'22
0]
R
(‘I 23
N
~ [I\l 0

(i)

CH2R24

SN Ros
(111)
N
, R2 o
R
?7\%\ S
(iv)

@) RQB\( )

wherein R,, represents a C, 4 alkyl or C,; cycloalkyl group or an unsubstituted or mono-, di- or tri-



hal ogen atom and/or a Cl1.6 al kyl, Cl.6 allcoxy, cyano or trifluoronethyl
group; each of R22 and R 22 independently represents a hydrogen atomor a
Cl. 6 al kyWogrosn27 R23 represents a hydrogen atom or a tri Pcomproreishyl, Cl.6
al kyl , hydroxy, C 1-6 branched or unbranched al koxy group; R24 represents
a C 6 alkyl or C3.7 cycloal kyl group3sr an unsubstituted or nono-, di- or
tri-substituted phenyl group, each substituent for the phenyl group being
a hal ogen atomand/or a C1.6 alkyl, C 1.6 alkoxy, cyan or trifluoronethyl
gr oup; suBtutedniteaginrsnaphByl Groap,kepth eubstiBent foy teqaleiyll or graplithylogrogmbeing a
unsubstituted or nono-, di- or tri-substituted aryl or heteroaryl group,
each sh¥egantaiepand/eF agmealﬁylyp»oﬁflkq’i@t @fa&aPyFﬂng et%éigﬁﬁ‘pa hal ogen at om

and/ or _a 6 alkyl ,: . i f 0 roup; R26
repr es%%#s%%gzﬁa?lggﬁéﬁ&éof cﬁ%h&)g%ﬁ%g?tggnﬁg(?mgénét&% "léid(g}f Qig%lk%!f—l al ony group;

R27 1 eRl,e&Refitsa Hydoghn atolor a atflucibmetioy,«, o alkidyhy dyoxyu, ;dranehed.or soltrendhedt ed
or nono-, di- or tri-substituted phenyl group, each substituent for the
pheny!| al§pxugrospi ng a hal ogen atom and/or a C. 6 alkyl, Cl.6 al koxy, cyano

or trif{luoronethy ~a I : ém(;dg; S Oub SRR -
di-, o 24{?RI?S§B{§§téi‘t6%{@g&h%ﬂg %gg%l gg&%&g%%‘%ﬁ%@&e{%ccor i’hﬁg%to (‘:llbai m %4 of
a conppremgl Yroup, wkihcsubR2Qertelpr deeuhesylarGiiOpakia tmlogSi @aNe@d/ogadlp alkyt. Use

according to claim24 or claim25 of a conpound V in which Q represents a
Qi) gFougkoxpheyasiorprpdugrappldE#PW:an unsubstituted or nono- or

di - subst | %pgr rﬁ%gts%@n%lky?}éﬁg l’cycqgaﬁlﬁg/l %k&ﬁtg{r algglgkﬁlb%ﬁ]ted SrifonBl @RV} trilfuBstRuieg! Ng @

hal ogeh?3 nd/ orf "a oxy or trifluoronethyl

gr oup. a7 or ksteroas s eislip) gadhosudstituat farl taé xy]1 24 htterodfyl gfoup teomgpobalogedt dtomwhi ch
Q represents a ﬁ) group wherein R22 and R 22 both represent nethyl
gr oups and’er. a CeenlladcOrchllryys evapp a7 wibarogietiyil 19925 of a conpound V in which

Qreprgsents a Qi e} er.el B &I NL& Loyl , ethyl,
met hox&s f%?rﬁ%%sg f%?—%‘r’%"ﬁ‘o"g@a%’ {%‘?‘%g@? ér Up. 0 02 %@0@2’7 PCT/ EP02/ 03850
-39 29RUsgeraforali, agyl 6r @nyyebalkyl@roup o2 dn udhbsitute@orofiona-, dbwpwhsudistituied
which Qrepresents a Qi) )

phenyl group, each substituent for the phenyl group being a halogen atom and/or a C ¢ alkyl, C4

alkoxy, cyano or trifluoromethyl group; and

R,; represents an unsubstituted or mono-, di-, or tri-substituted heteroaryl group.

25. Use according to claim 24 of a compound V in which Ry, represents a S(O),CH; or S(O),NH,

group.

26. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(i) group
wherein R,, represents an unsubstituted or mone- or di-substituted phenyl group, each substituent for

the phenyl group being a halogen atom and/or a methyl, ethyl, methoxy, ethoxy or trifluoromethy!

group.

27. Use according to any of claims 24 to 26 of a compound V in which Q represents a Q(i) group

wherein R,, and R’,, both represent methyl groups.

28. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(it) group

wherein R, represents a methyl, ethyl, methoxy, ethoxy, n-propoxy or 2-propoxy group.



group wherein R24 represents an unsubstituted or nono- or di-substituted
phenyl group, each substituent for the phenyl group being a hal ogen atom
and/ or a wetogoo2et hyl , met hoxy, ethoxy or trifluoronet hpCT@Poupsss80. Use
according to any of clainms 24, 25 or 28 of a conpound V in which Q
represents a Qii) group wherein R243q.epresents an unsubstituted or nono-
or di-substituted phenyl group, each substituent for the phenyl group

bei ng a hal ogen atom 31. Use according to claim?24 or claim25 of a
conmpound V in which Qrepresents a Qii) group wherein R23 represents a
2- propoxy group and R24 represents a phenyl group, 32. accordi ng .to
cl ai m 2% Use adcaidme® oty & etrid oy Z8phwifoatpo $¥dpM§ Y%Pr?iepﬁsia)agjboup
wherein R25 represents a hete A . ey i j

nal ogeRuEP e ot Fspeseety oy P skl B BionBoh BRBbithuBY pRb Bk, Wl

or cl ajyks@aemffofthe QRBIRIBELLY bemg\tHatigefatoapareiientmethy(Xthyl jnethoryethosyerrei n
R25 represents an unsubstituted or nono- or di-substituted pyridinyl group,
each suifkoiomeshy! gréup: t he pyridi nyl group being a hal ogen atom and/or a Cl4
al kyl or C(err) al koxy group. 34. Use according to claim 24 or claim25 of
a conpound V in which Qrepresents a Qiii) group wherein R25 represents a

mono- 94, e saddRdihd W A dDoldiglh DY 2506r@8f aeetposd ¥tintwieeit Qfrepresents ap@(ii)di ny|
group being a hal ogen atom and/or a nethyl, ethyl, net hox%For et hox group.
35. Usgromp odretdinRyi censesahts apqunsibsgifuiechPo 81080~ o EoHSstitigd whemy\#iPdh <@c

represents a Qiji).qgrou rei resents a 2-nethyl-5-pyridinyl
group.S‘g’é@m@%’é@(‘?ng?yﬁép%ug%aéﬁlg%ohgb?%%?{%gp24, 25 or 32 to 35 of a conpound
Vin which Qrepresents a Qiii) group wherein R26 represents a chlorine

or fluorine atom WO 02/080927 PCT/EP02/03850 -4Q 37, Use accg (\% ng to
cl ai m 24 Urse etcairding® deima24onpavnd of & WmmPE%V@lW@bifb@é?ﬁf?eﬁtS §g8¥‘e9up

wherein, R27 represents .an u i futed P srofk, tri-substituted
phenyl WB?rSH‘pY,{ﬂ g%?&‘f‘ﬁen?@‘&g?rppﬁ)@tg%&#po&rnﬁtlﬁéreg "‘8%@?981?% %)grt())e?'ng a hal ogen at om
and/or a C1_6 alkyl or Cl1_6 al koxy group. 38. Use according to claim24 or

claim 25 of a conmpound V'in which Qrepresents . a Jiv %r ou .e.sei n R27
r epr esddt ¥saagsioeding tayeleigp24 or claim 25 of a compound V in which Q represents a Q(1i1) group

wherein R, represents a heteroaryl group, optionally substituted with halogen, C,, alkyl or

C,., alkoxy groups.

33. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(iii) group
wherein R, represents an unsubstituted or mono-or di-substituted pyridinyl group, each substituent

for the pyridinyl group being a halogen atom and/or a C,, alkyl or C,, alkoxy group.

34. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(iii) group
wherein R, represents a mono- or di-substituted pyridinyl group, each substituent for the pyridinyl

group being a halogen atom and/or a methyl, ethyl, methoxy or ethoxy group.

35. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(iii) group

wherein R, represents a 2-methyl-5-pyridinyl group.

36. Use according to any of claims 24, 25 or 32 to 35 of a compound V in which Q represents a

Q(iii) group wherein R, represents a chlorine or fluorine atom.



39. Use according to claim24 or claim25 of a conpound V in which Q
represents a Qv) group wherein R28 represents a 3-pyridyl and 4-thiazolyl
group, opwpDona@adg7 substituted with a Cl_4 al kyl group. 4@CTPe2e3ssordi ng
to claim24 or claim25 of a conmpound V in which Q represents a Qv) group
wherein R28 represents a 2-nethyl - 3-pys-i dyl or 2-nethyl -4-thiazolyl group.
41. Use according to claim 24 of any one of the follow ng conpounds:

3- (4- net hyl sul f onyl phenyl ) - 2- (2- net hyl - 5- pyri dyl ) -5-chl or o- pyri di ne,

1- (4- et hyl sul f onyl phenyl )-2-(3-pyridyl)-4-trifluoronethyl-imdazol e,

;néﬁ Sl3J'|7 f %geogéc%pd?rqg ‘lto) cla%lm( 224 or clzGPl/ll25 of pycrolrn%&n)ﬂ \A7 lltl uhgclhug ;e%gcesgrgga d(lV %?ozu%l ©

1-(4- S%%r@fﬁogﬁp&g%leﬁts Zin( gns ived 4t DRz o4 Lok -1fi-dubdtrhi@ rp‘ﬁ@i?}tl hgfbuﬁ nigazol e.

42. Us reparatlon a nedicangnt for the treatnert

neur onsisbstituart foy sk pheisil @roupfbeinge haloper atour amigona €, atityl of Cg atk@Xy grcslel ective
conpound of the general fornmula VI R29 R30 V 0 WO 02/080927 PCT/ EP02/ 03850
-41 or a pharmaceutically acceptable salt thereof, wherein R29 represents a

R LT e i

unsubsbvhélatrﬁdn@afprmﬁﬁa,phdnyl gosupt I i -substl tuted phenyl or phenylthio group,
each substituent for the phenyl or phenylthio group being a hal ogen atom
and/ or a C .6, alkyl, C _, alkoxy group, cyano or trifluoromethyl group.

TPk Fo S PAZ00, B SOTTRNAY 1V ONoRBR) ORPLRSAT S

cl ai m 48erefn R, GopTPRuUBCh YMpytidylwhi dhhid230 grews, epentalysubsiiaed with-a Gr, alkyl
tri-substituted phenyl or phenylthio group, each substituent for the phenyl
or pheB¥UPhi o group being ‘

40. Use according to claim 24 or claim 25 of a compound V in which Q represents a Q(v) group

wherein R,, represents a 2-methyl-3-pyridyl or 2-methyl-4-thiazolyl group.

41. Use according to claim 24 of any one of the following compounds:
3~(4-methylsulfonylphenyl)-2-(2-methyl-5-pyridyl)-5-chloro-pyridine,
1-(4-methylsulfonylpheny1)-2-(3-pyridyl)-4-trifluoromethyl-imidazole,
1-(4-sulfamoy1phenyl)-2—(2-methyl-3-pyridyl)-4Ttriﬂuoromethyl-imidazole, and
1~(4-sulfamoylphenyl)-2-(2-methyl-4-thiazolyl)-4-trifluoromethyl-imidazole.

42. Use for the preparation of a medicament for the treatment of neuromuscular dysfunction of the

lower urinary tract of a COX-2 selective compound of the general formula VI

Rog



a hal ogen atomand/or a C,_6 alkyl or C _6 al koxy group. 45. Use according
to claim42 or claim43 of a conmpound VI in which R30 represents an
unsubst i twDed/osm2TON0-, di- or tri-substituted phenylthi oPgTEPP2/0IB&TH
substituent for the phenylthio group being a hal ogen atom 46. Use
according to claim42 or claim43 of ajconpound VI in which R30 represents
a difluorophenylthio group. 47. Use according to claim42 of

6- (2, 4-di f 1 uor ophenyl t hi o) - 5- net hyl sul f onyl am no-1| - oxo- 2, 3- di hydro-i ndene.
48. Us@rﬁphartdaeelpfcelbﬁmaiebﬁable@ﬁltmefmﬂivﬂ&f@mt for the treat ment of

neur onuscul ar dysfunction of th | ower_ urinary tract a_conpound t

si gni f |RcsarﬁPﬂe§emﬁ1%WS(§))1Cf% @3’@?(20}2 PEOAe SR N@h%%ﬂw}ﬁ@@)é(ﬁf{z)mﬁfb. t ory

potenc e COX -2 isozynme that is at |east 10 fold greater than the
i nhi bi ?f pot ency said conpound exhibits for the COX 1 isozyne. 49. Use

accord R@gepressixksaa @) 48y0 br @, .aytpalitpicrovp drlan axdubbiitiied anmomdl di dr af-yubsiuesdcy
for the COX -2 WO 02/ 080927 PCT/ EP02/ 03850 -42 isozyne that is at | east
100- f olphenyt eaphqnyﬂth@ngrph@ saethsubstitaen) forothe phgnyd a1 BheasHive EEerPbeiin? halogdr t he

nas_an TN it Cratit b RS ol R B O %o F o e e 48

to 50 for the preparation of a nedicanent in a formsuitable for oral,
transdermal, enteral, intravenous, intranuscul ar, subcut aneous

t r ansmidod ke agsording i daigr42 ofagampeund Y siichd, repsgeentsedi %Hsos@r)af%f

cl ai s the preparation of a nedicanment further conprising a
phar macgg dﬁ\“ﬁ? %lfogé'cept able diluent or carrier. 53. Use according to any of

claims 48 to 52 for the preparation of a nmedicanent in a formsuitable for
adm nistration at a dose of fromO0.05 to 50 [ kg/ day.
44. Use according to claim 42 or claim 43 of a compound VI in Wthh o represents a mono-, di- or
tri-substituted phenyl or phenylthio group, each substituent for the phenyl or phenylthio group being

a halogen atom and/or a C,, alkyl or C; alkoxy group.

45. Use according to claim 42 or claim 43 of a compound VI in which R, represents an
unsubstituted or rﬁono-, di- or tri-substituted phenylthio group, each substituent for the phenylthio

group being a halogen atom.

46. Use according to claim 42 or claim 43 of a compound VI in which Ry, represents a

difluorophenylthio group.

47. Use according to claim 42 of 6-(2,4-difluorophenylthio)-5-methylsulfonylamino-1-0xo0-2,3-
dihydro-indene.

48. Use for the preparation of a medicament for the treatment of neuromuscular dysfunction of the
lower urinary tract of a compound that significantly inhibits the COX-2 isozyme and which exhibits
an inhibitory potency for the COX-2 isozyme that is at least 10-fold greater than the inhibitory
potency said compound exhibits for the COX-1 isozyme.

49. Use according to claim 48 of a compound which exhibits an inhibitory potency for the COX2



WO 02/080927 PCT/EP02/03850

-42-

isozyme that is at least 100-fold greater than the inhibitory potency said compound exhibits for the
COX-1 isozyme.

50. Use according to claim 48 or claim 49 of a compound that has an ICs, of from 0.1 to 100 nM.

51. Use according to any of claims 48 to 50 for the preparation of a medicament in a form suitable
for oral, transdermal, enteral, intravenous, intramuscular, subcutaneous, transmucosal or inhalatory

administration.

52. Use according to any of claims 48 to 51 for the preparation of a medicament further comprising

a pharmaceutically acceptable diluent or carrier.

53. Use according to any of claims 48 to 52 for the preparation of a medicament in a form suitable

for administration at a dose of from 0.05 to 50 mg/kg/day.



