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WO 2007/ 072169 PCT/1B2006/ 003683 1 Phar maceuti cal
conbi nation for the treatnment of LUTS This invention

WO edoatnes6d o t he conbi ned use of a PDE5 i nhi bi t PCT/mB206003683

muscarinic antagonist in the fireatnent of | ower
urinary tract synptons (LUTS). 5 LUTS conprise three

groups of pipii@dbuiiYdRbRIFmatid fob th@treREndR fdf 1RFr$s
storage (W‘FFF‘FV‘EATT&V‘ arng (oDbStructrve) and

post-mcturition synptons. Storage synptonms conprise

i Sehtine GRRorL e bt ot E A EDE SRl i 3 fhuscarinic
aﬂ&gaﬁg 1'n‘{ﬁe Q&a@& nrof(lg%e&)urﬁﬁ@y @&re n%ﬁ plORRSLBtTiSS.

erplasia . Voi ding synptons conprise
hesi t ancy, poor fI ow interm ttency, straining and
Id_?{surla Post-micturition synptons corl:grlseter '

nal
T ISPIRGS SEt SRR U FHFY AYRIRERS. UG Yo defified as storage
d
(B, R ) DA Bl e svons
chmpuiselalrgency friqdemey)ussutyriaa ndgereyt mcomineAdsy and sert:ssaincpntmence

Neur our ol ogy and Urodynanj c 1:167-178. (2Q02
viHely sarfeh% ésse?la‘@iBVIﬂhoYPé?Ft’é(ﬁZﬂ%éﬁ%{lP AB) and\penygn f»%;asgaﬂc hyperplasia

| h
(BP e“ it %ﬂ&@(ﬁ?é@%glﬁunsa?g%ﬂ%@t}) %gcrnoflo% ﬁlt%@f"ttency, straining and

dl?mmfaal Rusceniciritve sanptoms cBinpeige teriminal Heblivig, postSwoat dgbbling and
Results fromthe NOBLE Program Abstract Presented at
arsgaseyf MRS CMPHARS- Consul tati on on | ncont i nence,

July 20 2001, Paris, France]. The terns OAB Wet and

OAB Dry describe OAB patients with or without urinary

Owee Oxﬁtiveﬁiaéddrqm)t isvdifiyied ldltljrgenbg,cwrthlcy withoeit urge incontinence,
cardi nal synptom of OAB was believe

RRIBi PR eI @Ienri By etoctigiy AR vl nt NGrofRlbgtoRd’ Urodynamics
flelrﬁg‘sl?tSh §062§¥C| ?’%\Ja)é POt o2 AR AN r}g&ylaﬂ‘do o?ﬁh% |1§r£§11lar with

er o erérs who are not I Nhcontinent
appoxirpaelyel6ds pf thélpopuladon efhiRTUSA mﬂerirrgcﬁnmmlﬂimecmﬂmmlt [Stewart et

oy st lniccopt Eerisirs Pl fudne Unied) SR, BuS Uprt the NOBLE
r
%ﬂ g{@é%aﬁgﬁg%ﬁéﬂr%pe%% %?érﬁ%}’ogibbghsuh]aﬁér}rgﬁgﬁgorﬁmence July

2008) Pdri¢, Pfanéd]f € of a comuni ty- based sarrpl e of the US
popul ation. This 30 study denonstrated that
i ndi viduals suffering from OAB wi t hout any

I, e Uk j i el it .
R
incontinence respectively. Until recently, the cardinal symptom of OAB was believed to

be urinary incontinence. ‘However, with the advent of the new terms this is clearly not
meaningful for the large number of sufferers who are not incontinent (i.e. OAB Dry
patients). Thus, a recent study from Liberman et al [‘Health Related Quality of Life
Among Adults with Symptoms of Overactive Bladder: Results From A US Community-
Based Survey’; Urology 57(6), 1044-1050, 2001] examined the impact of all OAB
symptoms on the quality of life of a community-based sample of the US population. This
study demonstrated that individuals suffering from OAB without any demonstrable loss of

urine have an impaired quality of life when compared with controls.
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WO 2007/ 072169 PCT/ | B2006/ 003683 2 BPHis a
chronically progressive disease that can lead to

weewpl7aed i ons such as acute urinary retenti oPCT/IB2006/003683

recurrent urinary tract infections, bladder stones and

renal dysfunction. The preval ence and average

EY8Y 8¢ 'atdhré}ficd}igrpﬁogﬁﬁ% ls8sbeWhhthcaBPldad Ro BMAPIIBAIMISAEh as acute
with age. 5 eads to an increase in prostate _
urishrymetentipmaecurgent nandmy atachindedsionsl ddaddsu stoheaand renal dysfunction.

et el St o 0N e SARRR FRulabad R pgreases wit

agkorage (irritative) and voiding (obstructive)
Synptons. 10 Devan et al [ Phosphodi esterase
inhibition by sildenafil citrate attenuates the

rning inmpairnment induced by bl ockade o

P48 g1 B0 TRKSERF | i REONBEGPRIBRG: Fpaiag diethral and bladder outflow
oBBRUCIRA AlsO9¥ aBis8EdHR E}fa)ﬁ%é&nﬁil BIaH@Y AHEonY O'Thd el of this are
4, Decenmper 2004, pagés 691I- 699] disclose a study to
neavdficstad byvhethhstorags (inlgatafe) hndvaidiag €olfsaruPDES sympiomst or )
woul d reverse the |earning inpairnent induced by
scopol am ne (a muscarinic receptor 15 antagonist).
DEYE B0l [%ndspddi&irade! AR BRISABLARN PEHEGHBRRAIES lcaming
694 ané’ 95, e two conpounds were adm nistered I n
imppiamerte indijoedt bgnblockade wefi echiolihergice seudcarinict heceptore in  rats’,

formul ati on. 99/ 02161 .di scl os t se of

Phapcolagy Bfﬂ?}/lg‘i“ltsbrb’sa“éfBW}lr’F’@Z}9aE§’ Breceriber 3804, gees 691-
0 i i : 11 9 i I

COPEATRRL Oty O RhfcChiaRS Hchly AL PDES BRfer) would

réveeder the dediningf iimwpaindotit dnductdgoyi bpolhoiing Has muscarinic receptor

se. .25 WD 01/2711 WO 01/27113, h discl
Rag RIS Howeyst ay 5|2 ?r@?rg?ﬁm%f@ﬁrhr Bing RS AT E LGS, the two

o hi it _ ' ndic
PR B i, G2y 1Dl e R YRAEDl, e
folnstlatiost | on and i ncontinence. WD 99/58478 and its

priority docunent EP 0957073 di scl ose derivatives of

3, 3- 30 di phenyl propyl am nes, including fesoterodine

- | - . . g e .

0 ST BT 0t 101, o DL PRI g FEs i e
teatn®dnt ofpestpagdiséidesd.i nes 15-16 of WO 99/58478]. The

conmpounds are indicated in the treatnent of urinary

i nconti nence, anongst other things.

EP 1020190 discloses the use of PDES5 inhibitors in the treatment of BPH and their

combination with a-antagonists for this purpose.

WO 01/27112 and WO 01/27113 each disclose a series of pyrazolo[4,3-d]pyrimidin-7-
ones which are PDES inhibitors. The compounds are indicated, amongst other things, in

the treatment of BPH, bladder outlet obstruction and incontinence.

WO 99/58478 and its priority document EP 0957073 disclose derivatives of 3,3-
diphenylpropylamines, including fesoterodine = [R-(+)-isobutyric  acid  2-(3-
diisopropylamino-1-phenylpropyl)-4-hydroxymethylphenyl ester, see page 62 lines 15-16
of WO 99/58478]. The compounds are indicated in the treatment of urinary incontinence,

amongst other things.
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WD 2007/ 072169 PCT/ |1 B2006/ 003683 3 US 2001/ 0044438
di scl oses the conbi ned use of an al pha-adrenocept or

wa@piagmsst and a nuscarini c antagoni st in t hECT/IB2006/003683

treatment of LUTS associated w3th BPH 5 US
2004/ 0180958 (and its equi val ent WO 2004/ 054560)
di scl oses the use of al pha-2-delta ligands in the

treatment of LUTS, other than urinary incontinence, '
S £601/604413%i ditvl@aBthearmittinedmid, of Tmedlpha adrbionepton gatagonist and a

W th PDE5 inhihitors is al iscl osed.in.t
PR AL Geatpera a1 Foces M ep 10
WO 89/ 06644 and its equival ent EP 325571 di scl oses a

group of 3, 3- di phenyl propyl am nes, including
WH2O@4/OLBOIES [(4nd) itsNghivaieins YD GPY4/03456R) HisdlosesythGuse of alpha-2-delta

et hy| phenyl ) - 3- ropyl am ne, see Exanple 22].. .

ERRC e el O L0 A o by GrsoRRse peociated with OAB
MR HPH, ﬁﬁ&?%iﬁﬁﬂﬁ& usd WithPIIE hdAiordisSAl P8RS 08AGHAHP treatment
of 3, 3-di pheny N-

propyl am nes, including (+)-N,

af iLEHaapyibted with- QuxBrandior BP dr oxynet hyl phenyl ) - 3- phen
yl propyl am ne (see Exanple 1), which is also forned
by met abolism of tolterodine. The conmpounds are

\ggji g%@@‘ﬂ Nabde jist r&@m& ®p UBHEARY §i8A0NR%T NENGRup of 3.3-
The use of nuscarinic antagonists in the treatnenP
difhenylprapidmiacd)| atdbiding dekandined [()-&,Nnkisopmpyl-3-(2-hydroxy-5-
report by Gopal akri shnan et al, "D rectjons in o .
By o >-P BB ey BRI S5 KNRIF 231-o S CPpguRgs, e indicated in

' : No 14, Novenber 2001
t?%ﬁﬁﬁf&%%@ m%%gi-nﬁ’g%e.‘ 25 US 6, 642, 274 di scl oses a
met hod of treating prostate di sorders conprising
adm nistering . vari ous nedi&gne ts d'recﬁl .to th

Wi c¥él 13adndivgloess af stame 10bwer - UPHRAORARIneS, siptying (H-N.A-
SRR 21z B AP SAUIMR OB HARER Bl Mampe .

vattich &nilse fabieddyghetabglisnd of {cdtetcelima. oThecompeohds are indicated in the
i nterchangeably with the term "nuscarinic
tEGAtrBeI Qf utiBary MCPRHRRNCEs al so a suggestion that such
conmpounds 30 can be used alone or in conmbination in

t he di scl osed nethod, but there is no explicit

Thenise @ff nafscarirdo aliagadistoin die tecalbl of oivefactive bladder andescribed in a
anticholinergi c agent. WO 2007/ 072169 | .

Ipesting BEpos) 00 Sepalakushpen o) ¢ I Dgestiqnst Wsugologigpd research and drug

tﬁérﬁfi‘iteg? ﬂrué’ E\Ie(&@ Sa'hﬁ%*e%p%&?ve@,er/éﬂcé, NG ¥4,i RoP&ERbetobe (2001-11) pages
544-550.

US 6,642,274 discloses a method of treating prostate disorders comprising administerfng
various medicaments directly to the mucosal membranes of the lower urinary tract. Seven
classes of therapeutic compounds are suggested for use in the method, including
phosphodiesterase inhibitors and anticholinergic agents (a term often used interchangeably
with the term “muscarinic antagonists™). There is also a suggestion that such compounds
can be used alone or in combination in the disclosed method, but there is no explicit

mention of a combination of a PDES inhibitor and an anticholinergic agent.
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simul taneously protecting the prostate. The
conbi nations contain a natural or synthetic androgen;

wapa7a7aenpound sel ected from vari ous cl asses PET/IB2006/003683

conpound including testosterode 5-al pha reductase

i nhi bitors and phosphodi esterase inhibitors. 5 WO

WY odd2di sghiesep e taffdoiest t8dtodibronar derticty dBY Smen while

in a mamal conprising admnistering therapeutic )

strovipowoady giotectingythe prastase.nilhe sembinstions netainfa nateral or synthetic

| Qqwer urinary tract. Preferred gr.oups.of conpounds . .
EOZER; 5 AR ?08105‘&)0&{} o%i%c fr@g)% ox%nﬁgg classes” of "compound including

tERSIRLASS ARMM réducBLE RihToitddd &Q?%Hogﬁm&fer@etﬁgem@.t s,

prost agl andi n dehydr ogenase i'nhi bitors,

phosphodi est erase inhibitors, anticholinergic and

anti l.c.agents. It has _now been found that PDE5 . .

PR DERTEIE Kt b e of AU ESOHEE e, PR Spmprising

a%ﬂ hiderihg Efﬂerylfegﬁct&ﬁ%oﬂﬁﬁs biffedthitrd iRALTERE Hentbkes okthe lower
us a t

I n"acco nce a first aspect of the present
urindgntiactn  Phefered Trorpsvefdesnpoundb arersstaed it@dle autocoids, cytokines,
formyl ati on corrprisiﬂ)g: a PDE5 i nhihitor; andla. dr

FAREWLIC nRgein| aiphaspreepior o apigReRMse RiPHASlANdiR - Sifhydrogenase
RS, ol R itol M e PO B s otEprs
manuf acture of a medi canment for the treatnent of
LUTS. In accordance with a third aspect. of the . .

I Ryehew dieen fermidathac PREGVRRIons adiTRBetRic 3nEgORists are particularly
[l [ meSeparate or

‘%éfé‘tgﬁ?? gfeﬁgggﬁ%rg?@tﬁg#@g%gﬂgg% i nhibitor and a

muscarini ¢ antagoni st to a patient in need of such

treatnment. I n accordance with a fourth aspect of the .
TS ot AETFTO4RE NBUR o LY GOPHS PR RSB EFERNon Jhesh g feovided 2

S inhi hi.igr and a nuscarinic
@%@%%ﬁﬁ@@%ﬁlﬁgﬁmﬁgéﬁ‘ggo preparation for
<PDES trits@uwsandsepar ate or sequential use in the
treatnment of LUTS. The various aspects of the
3 RYEATNIS AR Sef erred to together herein as "the
conmbi nations of the invention". WD 2007/ 072169
PCT/ 1 B2006/ 003683 5 The lower urinary tract synptons
Iafacgréaice stith #k&toad taspace ofithganeantiohy thepeds pygvidwicthe ms@of a PDES

.and_ urge incontinence, especially urgency. )
inhibitor and a muscarinic antagonist in the manufacture” of a medicament for the

treatment of LUTS.

In accordance with a third aspect of the invention, there is provided a method of treatment
of LUTS, comprising simultaneous, separate or sequential administration of a PDES

inhibitor and a muscarinic antagonist to a patient in need of such treatment.

In accordance with a fourth aspect of the invention, there are provided pharmaceutical
products comprising a PDE5 inhibitor and a muscarinic antagonist as a combined

preparation for simultaneous, separate or sequential use in the treatment of LUTS.

The various aspects of the invention are referred to together herein as “the combinations

of the invention”.
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5 The conbi nations of the invention are suitable for
treating both nen and wonen, although LUTS associ ated

wowanoBRsY wi |1 only be found in nen. Men suff ePCHIB2006NUB683

both LUTS and nmal e erectile dy$&function (MED) may al so

gain relief .from MED synptons through receiving the

conbi nations of the invention. 10 PDE5 inhibitors

suitable for use in the invention include, but are not
Thertbweduttigary (riac)t syptaPDESS grediedtiintorest ave brgesews dreigrency, nocturia and
I nt er nat i onal t@gnt Ac\% | ications WO 03/000691; WO

U589 BESHHCIGp L IEE HER 02/ 28859; WD 02/ 38563; WD

02/ 36593; WD 02/28858; WD 02/00657; WO 02/ 00656; WO
02/10166; WD 15 02/00658; WD 01/94347; WD 01/94345; WD

TR/ cbiddtians of e ddVenEoR 8re suitably foreapMEBothmrbandoremen, although
nmentioned in ts 6, 143, 746; 6, 143,747 and
IéJBSLBSSQ?}Qted(VYIT%Sl}Fﬁ W}ya'iecﬁ(’&n SR pyri mi di n-7- ones

di scl osed in EP 0463756; the pyrazolo

[4,3-d] pyrimdin-7-ones disclosed in EP 0526004; the

My sufédrimg|féor3 bo@LWUTPynd maté exedtilo msvsfudd:ti{ml (O4E10) imay WBo gain relief
93/ 06104 the isone ra ol o . .

ferrp MBI upROmsIye rfzsef € cHm a@%?ﬁd’fﬂ%al,m’?%m-

qui nazol i n-4-ones disclosed in WD 93/12095; the

pyrido[ 3, 2-d] pyri m di n-4-ones disclosed in WO

PR Dinbifitord dudtable fomasé-io thesndinsioh asehatlel, hut\uB: 84y ltrﬁi:t&Bt;o

tgg?,g ){g%}zeol O@%%rﬁha@ yrEllgrnTg)%la«]ln pl;r grmn%pﬁcl)r@g l%tgﬁ eépphcatmns WO
di scl 03831/013616%/0%5’63&%@0 W@Pﬁm@@é"\ﬁo 02/28859: WO 02/38563; WO

[4,3-d]pyrim ones” disclosed I'n EP 0995751;
pyr azol 02/85%; Ay Py0d/28358n WO dI2ZR06517 s W@ 9200656, ) 02/10166 WO

00/ 24745; th 4 3-

di scl osE8¥0 p?r%él&%;r azcé)ﬂéég Wﬁ&@%@Bﬁ%&?%‘lwo 00/15228;
2' 1 4-

2104y Belbpusd diad-Rbipel Sulug shefiesadisghosedan iy nd

d| scl ose@4325M0 30 00/27848,; the i m dazo[ 5, 1

0b/33330 TRl Epard I s discianish it P 4R 36 the pyrazolo

i sol oot I GETE I, Ry 5P RS the pyrasclo [43-

d] pyr i nmifpiyfimidiaresnadi distlosddin WO\O3IG1PZ fii; isbiveric pyrazolo [3,4-
Eg??%ggﬁg?@%%;gfe@' ndlsFEIIDos\é\fl) %I(l) 0%8729%/6097149 the quinazolin-4-ones
disclosed in WO 93/12095; the pyrido[3,2-d]pyrimidin-4-ones disclosed in
WO 94/05661; the purin-6-ones disclosed in WO 94/00453; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in WO 98/49166; the pyrazolo [4,3-d]pyrimidin-
7-ones disclosed in WO 99/54333; the pyrazolo [4,3-d]pyrimidin-4-ones
disclosed in EP 0995751; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in
WO 00/24745; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in EP 0995750;
the hexahydropyrazino [2°,1’:6,1]pyrido [3,4-b]indole-1,4-diones disclosed in
WQ095/19978; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in WO
00/27848; the imidazo[5,1-f](1,2,4]triazin-ones disclosed in EP 1092719 and
WO 99/24433; the bicyclic compounds disclosed in WO 93/07124; the
pyrazolo[4,3-d]pyrimidin-7-ones disclosed in WO 01/27112; the pyrazolo [4,3-
d]pyrimidin-7-ones disclosed in WO 01/27113; the compounds disclosed in EP
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1092718; the conmpounds disclosed in EP 1092719; the
tricyclic conpounds disclosed in EP 1241170; the

wa@bkdylo7a6d phone conpounds di scl osed in WO 02/ BTHIB2496/003683

t he conpounds disclosed in WO 62/ 072586; the conpounds
di scl osed in WD 02/079203; and the conpounds di scl osed

in WO 0206074 81ie nipothds disclosed in EP 1092719; the tricyclic compounds
5-[ 2- et hoxy- 5- (4-met'hyl - | - pi perazi nyl sul phonyl ). phenyl ]
- 1- met hyllsel®@sett pr &Py 1241170; the alkyl sulphone compounds disclosed in WO

(1S|6| S;Eéﬁ%‘?ﬁzﬂ{ p%r ?Zpg%é)?[u 3fid JcFals[:r% ‘V\?O d?ﬁ%%%, Ithe: compounds

met hyl 3it ¥ R-WOaRYd79203; and the compounds disclosed in WO 02/074312;
H-pyrazo1o[43 d] pyri m'di n-5-yl)-

4- et frox 1 Rethdxlysudpietiy]- }vqwmrn&slmlmvathwll(lse@ﬂﬂm -n-propyl-
0463756

5- nor phiﬁr@?%&ﬁ%ﬂ;ffﬁﬂém}?[ﬁ Srdjprripydling-one, (sildenafi]) alsqikpgwn as 1-
d TH 7 -5-
052600412 (gég‘lthﬁ%osl 'fl“gth?wﬁ‘??] %:0 S TIIrdcBRE4, F-Ipyrimidin-5-y1)-
yl sul phéestigeyghanylisudpleonyiiemettiylgipépyine tien EP-GACBAEGh§H(2-ethoxy-
WZ) 8 8;“48%%‘%?’ Z gll-oé?%/{gj’]’% ly?)[sl (r}_pt}%}l %Yﬁ-b{?)pg li]6-dlﬁy({?to-(ﬁle-pyrazolo[4,3-
et hyl pi Pﬁ{ygﬁil@mlT gﬁéug@aonﬂ’) -052680418t RO AL NEXW) B fibfherazin-1-
in-3-yl [ 72-(pyridin-2-

yl ) met hylsulph6ayd)-Rynepropdtyphymydle i(fritlis-2ekfl pyethyh 2ie-diliydee 7H-

?+§S§ee¥\%§% g‘hf’iﬁimné%w ToPWer 455n- WO s FBEIAOK ) - %eihéd-S [5-(4-

- met hOXX?h}%E%erﬁtl Zﬂéuﬁgﬂbﬁgﬁ)ﬂﬁr 94[11§>,cg%_tﬂéﬂy)pyndm-3 -yl}-2-(pyridin-2-

- 2- et hy yrazol o
d] pyr i mybimethgi- Gjﬁedmﬁired}kpmmla[sl 3-d]pyrimidin-7-one (see W099/54333),

) 2. el oyt STl gy peraPrt e i -

pir :TFnt gl}ﬂn mﬁ%neﬂ}e@f %75)5%? 20& ﬂlh[%dfgﬂH -pyrazolo[4,3-

et hoxy- Bif#indtinyl-ond, penboi nknbwaul b on $ethyhyr { T retBylpiperazin-1-
-3-ethyl| -2-[ 2-met hoxy- o
]et hyl ] - %186198%1%3;}&?&[(633-828%?@-krmw?mw%yapmddﬁ-g-yl}-2-methy1-

al so kn
4,3-d idin-7- WO 99/54333 5-[2-
ot hoxy- S SER Ry zolold 2ed) pyripidinf-pu (sce WQ 99131333 -
- 2H pyr a&@kgb-[54(43ethyl plperazme-l sulphonyl)—pyr1d1n—3 y1]-3- ethyl -2- [2 methoxy—

d] pyri mdin-5-yl]-3-pyridyl sul phonyl }-4-ethy erazin
e [ree vibsin 6 idio-biais ééﬁ’yflf%‘@nfr%%e b Wi "as 1-(6-

e o B PN S B e

but oxy- pyrldln
- 3- et hyldjRripdidin-5-yl]- 3-pyr1dylsu1phonyl} 4 ethylplperazme (see WO 01/27113,
met hyl pi peri din-4-y 2, 6-di hydr o- 7H-pyr zol

ri m di nExagple z()gg@ frngg_ /agcﬂpq_sglatmh'ﬁ]e 1)55&0()[118.1‘ mtel]egéf 5-[2-iso-
51 sul phouty oot AP DEREL TR Brbaymypidin s 3 Se 2l

- TH- pyr &Zdﬂh}%lﬂeﬁdlﬂJWD—Q[ﬂ dibydré- 7H’r§y1(az<§ie[4139dﬁilylrﬂﬁd1h32 one  (see

Exanpl e 66); éS Acet yl - 2- propo 3/

pyri di nyV9- 3- @RV 132- ( Exagmgle opylid):3- a?'é%ﬁﬁh?f?’iﬁ -(beylpiperazin-1-

hydr o- 7t} Q8RN Sk Air3-y1]-3-ethyl-2-phenyl-2,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one (see WO 01/27113, Example 66); 5-(5-Acetyl-2-propoxy-3-
pyridinyl)-3-ethyl-2-(1-isopropyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo{4,3-
dlpyrimidin-7-one (see WO 01/27112, Example 124), 5-(5-Acetyl-2-butoxy-3-
pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7H-pyrazolo[4,3-

d)pyrimidin-7-one (see WO 01/27112, Example 132); (6R,12aR)-
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d] pyri mdin-7-one (see WO 01/27112, Exanple 124);
5- (5- Acetyl - 2- but oxy- 3-

wW@07diagd ) - 3- et hyl - 2- (1- et hyl - 3-azet i di nyl ) - 2PGF/B20gcdr03683

o- 7H pyrazol o[ 4, 3- d] pyri m di n77-one (see WO 01/27112,
Exanpl e 132); (6R, 12aR) WD 2007/ 072169

PCT/ | B2 ]
12a- hexg%%’??g%n%?gahﬁdl% ﬁmz’th]}’26 -(34

met hyl enedlymszqhbeyghe)lyiypwazmmﬂ[lz 6,11pyrglof3.#-bipdoldel ,4-dione

3,4-b d d fil
G al 1 o( A9 IC3She COURMLIA. i EaBRings S saplen g Sopmd 95 of
;’Wgﬁé 1o {5@33%4}(\;@1% al € PRBAMDEE SanfXAMPBES add 832-[2-ethoxy-

5- ( 4- et hfd-efhiybeiparizin-1-y} -shiphohyirohgy] - phetiyl7- Fopy 3

(v;r géﬁﬁ‘?‘ﬂlag)ﬁ E\ﬁﬁ%ﬂfﬁ fl[if)gjnl' %%%WSQ&?%LSL&E[VH"RA ®) also known as 1-
[[3-(3, 43¢5 chﬁﬁﬁé -STRERY]-26x820prbpRERRNIA[ 5119850 iRazki-ly)-4-

-as-tri azi

et hoxy péthoyyphsnyl shiphyhyl]-4-eth Hyippiapime pizd. te, cammpount lo€ examples 20,
conpoun

W99/ 24ﬂ%gf~°’3?e)ﬁg{$ esoé%d"%(%g%!%% 7b2nglg<§tgpqo%1d of example 11 of
P93/ 0TS0 1%'@13%18}8&91@%%%?3@ 144t RBITATS D! R Med. Chem.,

4 (4 ch2@Ooanx337); almm&pﬁer&ﬂ)amnﬁ&@ﬁmmedmgqmmmol1ne N-[[3-
N-[[3- (4, 7-di hydro-
- met hy| bit 1-gibgdeg- brrsrawl Tr %oy PEeyl-dHzpysazglol fdrdlryginpidin: 5-y1)-4-

yl ) 4- _ _ 13 _ 9
or opxy PhoR T S Sy R By PP B e S panant 051>

e [" DA ﬁﬂxﬁﬁiple 6$E)oﬁWDGO,6884)8)] Wiﬁl07 ,B-LRdR8y -8-cexioeb-[ 2-propoxyphenyl]-

Ii—l—gl- (rjnl 3 agg Xo%g]q[ﬁlgiag{)kﬁ)?gxg%gienyl ][3 %15 [(4-fluorophenyl)methyl]-7,8-
1-[3-]1 f
di hydr odl%glmc()oé az o%?gl%#dua%ioﬁ%goxl n 6-yl]-4

pr opoxyphpnwphema]cbﬂ»oaamdh ( v)
4- br ono- 5- (pyri dyl met hyl am _no) - E (4-chl orophenyl)-p
r 0563()/] 4- bgc(r@(pq)irgp %@p&]ﬂ]@@mo) 6- [3 4- chlorophenyl) Propoxyl-

1-[4-[ X0l t o N
20 qui nﬂ(z a)ﬁg%?ﬂgﬁﬁl pelr5 Ayt(gg’ 12%1%% oxy rgglllacﬂgh aﬁﬁ&’nﬁ -6-chloro-2
rTDnosoquummlnyL] 4(-p11)e1¢d1ﬁe-carboxy11c a01d monosodlum salt;  (+)-cis-

5,6a,7,9,9,9a- hexah dro &{4 {]trl f 1 uor onet hly enyl m
et hyl - 5% ﬁé? aé ﬁtZ- -Griflaprmedy)-pheny methyl 5 “methyl-

1-b] puréﬂ;}lo‘b% ggﬁjéd%nggf-lbﬁﬁfrfnu(@H)cﬁie,s' 2 BEXnim: cis-2-hexyl-5-

nmet hyl

oct ahy dmethytB apse@t,‘[ 8,93)a- | mtﬁlgzi@dc&clbpaitm]uméam[m1-b]purin-4-one;
3-acetyl -I-(2-chlorobenz % yli ndol e- 6-
car boxy$-a¢&yl- (Zelprpbenzy X)z -@g)pyhndole—G- carboxylate;  3-acetyl-1-(2-

cht or obaiéhdi4nRS ARV EANIL 8- GrarhRsy! at e 4-bromo-5-(3-

4- br ono-
pyridylmethylamino)-6-(3-(4-chlorophenyl) propoxy)-3- (2H)pyridazinone; I-

methyl-5(5-morpholinoacetyl-2-n-propoxyphenyl)-3-n-propyl-1,6-dihydro- 7H-
pyrazolo(4,3-d)pyrimidin-7-one; 1-[4-[(1,3-benzodioxol-5-ylmethyl)arnino]-6-
chloro-2-  quinazolinyl]-4-piperidinecarboxylic acid, monosodium salt;
Pharmaprojects No. 4516 (Glaxo Wellcome); Pharmaprojects No. 5051
(Bayer); Pharmaprojects No. 5064 (Kyowa Hakko; see WO 96/26940);
Pharmaprojects No. 5069 (Schering Plough); GF-196960 (Glaxo Wellcome);
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pyri dyl met hyl am no) - 6- (3- (4-chl orophenyl ) propoxy) - 3-
(2H) pyri dazi none; |-

woreaonpr2169 5- nor phol i noacet yl - 2- n- pr opoxypheny| PEBIB2OGV®3683

pyl - 1, 6-di hydro- 7H pyrazol o(4, 3-d) pyri m di n-7-one;
1-[4-[ (1, 3-benzodi oxol - 5-yl met hyl ) ar ni no] - 6- chl or o- 2-

qui naz okl bl S NSCBUIOXPAS 8298945 #2093
salt; 30 ggggrarrrlaplgjgjggglt(%sgll\lg. 22?86? bGI axo \?\é m&%@d 9934 and

Phar mapFRjZ%:&Qﬂ (Nojisam@;land (S8hypd BHG; Phar mapr oj ects No.

kko; 96/ 6940) Phar mapr oj ect s
S‘%@% t%ﬁbPFWQtaEf%ﬁgo eIE- 196960 (G axo

Vel I cone); WD 2007/072169 PCT/ | B2006/ 003683 8 E- 8010
and E-4010 (Eisai); Bay-38-3045 & 38-9456 (Bayer);
Bee2269 34 anHDEER2268ﬁ1h1tﬁﬂ6m i sawdhcludead Schd 52&&@xyéﬂ(d-methyl-1-
phar maceyti ca cept ble salts e Pr ef rred
PRERSELZ RS B‘P‘tnéf& bl [rnethys3 [rzp@w’oi«? cﬁhx& .?élrwgfﬁzq

Reh ) y r -
dgf_) i ni;i/‘l?drz g@égfza%i) EJQFQM a%ly éﬂéﬁ%ﬂl h%'t te oR] %Kb 2]367 12,12a
I(esah;dﬁnafméthyl P, 4{mﬂmﬂeﬂ1osyp}¢aybfpykazmd[2 at é 1]pyr1do[3 4-

WG i et Sla. 68 deddeiy eﬁé&r%@é&?ﬁ’h%ﬁ‘i/ ehslspipgiapin-1y1-1-
Sty Epaioy H%“t@%@*ﬁé%ﬁ% PR AP ol ndenati

513-Acetyl- 2—butoxy—3 pyridinyl)-3-ethyl-2-(1- ethyl—3 azet1d1ny1) -2,6- dlhydro 7H~
sul phon 70?] phenyl ] -5-met hyl - 7- propyl - 3H i m dazo[5 f]
p[ygazglojf % Ry mRidin- 1988 var deéa(]ér‘ﬁgetyl -2-propoxy-3- pyr1d1nyl) -3-ethyl-2-(1-

1's:bg @’Pﬁgﬁ%}{ (}1851'9 2565?%1;%} gﬁtgfa%ﬁo 4§ dﬁ;}mﬁludl?n 1 %nce,t hys. [23ethoxy—5-
(pet-plipelazin- thydphonyl @pyridin-802]-3-cthyl-2-[2-methoxy-ethyl]-2,6-dihydro-

5- (5- Acetyl - 2- 3- dinyl)-3-ethyl-2-(1- .
nyga@a 0 dﬁ/@ﬂ&lz@{nq&%% ) - gyghdk%@%@ %%%59@9@&7&9&@(&12-[(25)-2-

At S e A ey

(TA-Bro0h;hy3 Bmkthyb 7 rexoed p{o@yl% a }dihydrmlﬂ pyrchﬂG[@: 3-d]pyrimidin-5-yl)-

3-chl or o- 4- nmet hoxybenzyl ) f(
N+ [é,é}- yﬁggh}lgyz-ly@p%ﬂ Hdk Hrppq))}ybenzenesul onam1de (DA 8159); and
pz'l%a%%%@lg'aE‘c'e%fa\Sie'ﬁit?ﬁle)e%‘f.r' m di ne- 5- car boxam de

3- (1- et hyl - 7- oxo- 3- propyl - 6, 7- di hydro- | H pyrazol o[ 4, 3

- d] pyrl m di n- %
MpteZreferablst A 151515 dnhibites-is Ss;lpgtgql i sildlepatih 3dplabih Mardegafil, DA-

52T S BRTE  p RO RS FRRER B 2.

méth@gi-étgyl?’d G-dmmrﬁlﬂyﬁﬁbaﬂﬂ BTd]pﬁﬁiﬁid&i 7loney ar daaaf i pharmaceutically
DA 159 and

agcapiabls s Yhegeqf4- et hyl - pi per azi ne- | - sul phonyl ) - pyri di n
-3-yl]-3-ethyl-2-]2-

Most preferably the PDES inhibitor is selected from sildenafil, 5-[2-ethoxy-5-(4-ethyl-
piperazine-1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-methoxy-ethyl]-2,6-dihydro-
pyrazolo[4,3-d]pyrimidin-7-one, and pharmaceutically acceptable salts thereof. Sildenafil
citrate is a preferred salt of sildenafil. The besylate salt is a preferred salt of 5-[2-ethoxy-
5-(4-ethyl-piperazine-1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-methoxy-ethyl]-2,6-
dihydro-pyrazolo[4,3-d]pyrimidin-7-one.
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met hoxy-et hyl ] -2, 6-di hydr o- pyrazol o[ 4, 3-d] pyri m di n-7-
one, and pharnmaceutically acceptable salts thereof.

wQ@2oorozti6pr ef erably the PDE5 inhibitor is sel e BIB2O198683

sildenafil, 5-[2-ethoxy-5-(4-ebthyl-
pi perazi ne-1-sul phonyl ) -pyridi n-3-yl]-3-ethyl -2-[2-net

MeHrifichivkdenRisR-«diciyid g&' use in the invention can be selective for M; receptors
pyrazol o[ 4, 3-d] pyri m di n-7-one, and pharnmaceutically

aictbepicaibbe mattetectiher exhibititg ladegedisin atcMi y Moearids M. Antagonists

preferre It of sildenafi]. The besylate salt is a
Sﬁfegwfo@&ei\ip feCSI?tO'S@IF:PI%?IH%y 30

5- (4- et hyl - pi perazi ne-I -sul phonyl)-pyridin-3-yl]-3-eth
yl -2-[2- met hoxy-ethyl]-2,6- dihydro-pyrazolo [4, 3 -d]
Specificintlisearirio aretag it 31872169 PCT/ | B2006/ 003683 9
Muscari ni ¢ antagoni sts suitable for use in the

ARPWRt i on can be selective for M3 receptors or they
ﬂ;ﬁgxg . non-sel ective, exhibiting antagonismat M, M
an Ant agoni sts selective for the MB receptor are
hyosfimy,;red. 5 Specific nuscarinic antagoni sts include:
atropi ne fluvoxate; hyoscine; oxybutynin; 10
Oéﬁt;‘i‘tf’%‘ﬁiaci n; tolterodine and the other conpounds
%ﬁ%@%id in International Patent Application WO

t¢ltcredindtadd itho pthep ybmPeritts Ndishlapeyt -ib -ThieetrathsateR duatt plygslichtion WO
Sé_ 3- phenyl propyl am ne and the other conpounds
{A96tbsed in WO 94/ 11337; 15 propantheline

PR o R > PR ARAR B EBHELASRATREIE and the
otiepompomnddidisclossdth WO 01 933795641,

propantheline

propiverine

trospium;

solifenacin;

fesoterodine and the other compounds disclosed in WO 99/58478;

the compounds disclosed in WO 98/05641;

and pharmaceutically acceptable salts thereof.

Especially preferred are:

darifenacin;

oxybutynin;

tolterodine;
(+)-N,N-diisopropyl-3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropylamine;
solifenacin;

fesoterodine;. ‘

and pharmaceutically acceptable salts thereof.
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and pharmaceutically acceptable salts thereof.
Especially preferred are: darifenacin; 25 oxybutynin;

W@ edoveraed ne; PCT/IB2006/003683

(+)-N, N-di i sopropyl - 3-(2- hydr oxyp- 5- hydr oxymnet hyl phenyl
) - 3- phenyl propyl am ne; solifenacin; fesoterodine;.,
RtefdiEnd r@%ﬂé@ﬁaﬁyt b aht ViReC QR P! BripAd t Sud NESLAEsotdline (or a
2007/ 072169 PCT7 1 B2006/ 003683 10 Tol t er odi ne
mhespaeiaddlly agreptablef sltnthefeof,t suchaas thet bydragdn) fanatate salt) are of
fesoterodine (or a pharmaceutically acceptable salt
H‘aﬁéﬁ”iadf‘{lte?é%h as the hydrogen fumarate salt) are of
particular interest. 5 According to a further aspect
of the invention, there is provided a pharnaceuti cal
Aaonlihgtto on fodingr aspectgof shePbDEEntiomi theteotis paovddel a pharmaceutical
muscari ni ¢ antagoni st; provided that the PDE5
fopmlatieneoMNISIE si | denafil or a salt thereof when the
gakd -'ifF.élng ant agoni st is scopolam ne or a salt

thereof . The conbi nations of the invention may have
arhescarlvi@nhegenisiiat t he two conponents act
synergi stically to produce an_unexpectedly potent .
Pé?‘flgeig thah &}%?Déﬁl Bst%re@tr@a sydenpfil, g1 p S8t dhgraQfewhesy the muscarinic

j.de-ef: ' j ith the corresponding
atit)a g?ﬁﬂ(‘j%gg(g@dg@nggg%@t@g&f) ie conmponents on its own.

In addition, the conbinations of the invention my

have a | onger duration of action, .inprove

d
e coptbigatiops op theginperptiongnay haverthe agyaage: thaisthe sp spwgonents act

i th t prio . Jh S, .of t
oPhoephayl ke pllce, o SoBRRRAGT pol AP arlor 4 poonpectedly
favbunatid ears] ofdide-kffentint @nipacisen s/ithlthe dorradpbitingitdtal dosage of one

pecifically, the patents, patent _applications and
b1 FUBRINERE Onrs A BB RdaBiaRe thecpmbittionh PE HheilBventipa sy have a
1o P RAEEh 8 allor, EDRLEN oot PHETR St HOHTRLAT Brof el compared
with the prior art.

The component compounds of the combinations of the present invention are prepared by
methods well known to those skilled in the art. Specifically, the patents, patent
applications and publications, mentioned above, each of which is hereby incorporated by
reference, exemplify compounds which can be used in combinations, pharmaceutical
compositions, methods and kits in accordance with the present inventions, and refer to

methods of preparing those compounds.

Pharmaceutically acceptable salts of the compounds suitable for use in the invention

include the acid addition and base salts thereof.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties,

Selection, and Use” by Stahl and Wermuth (Wiley-VCH, Weinheim, Germany, 2002).

A pharmaceutically acceptable salt of a compound suitable for use in the present

invention may be readily prepared by mixing together solutions of the compound and the
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conpositions, nethods and kits in accordance with the
present inventions, and refer to nethods of preparing

wao b@se7aenpounds. 25 Pharmaceuti cal |y accept abP@r/s0e62003683

of the conpounds suitable for dde in the invention

include the acid addition and base salts thereof. For

Rsi&Y 280 §Nbsl ta§‘bi IaleS THRESI b t9e fi db
Pﬁarngceutlcal gnﬁg?opertles ggﬁe Fécgléﬂn gﬂ%Pon ané ve
dolectted by ﬁﬂtaettionandna/jébmretchve(rw bpy:vamtldmmfrthe solyent. The degree of
Ger many, 2002). A pharmaceu I able salt of
IgIsHIRTIB hF 2 |I’P%Yb‘f3éy R ‘E%I&’tl?tﬁ Ytlﬂ%‘ %’r pst noRjeHEGdon

may be readily prepared by m xi ng together sol utions
of the conmpound and the WD 2007/ 072169
"TRETdonBid0Od ﬂﬁlﬁﬁ]&(for ide dabe cenibaationsoof the pegse@sinvention include the

appropriate aIt nmay pr pitate fromsol ution

QpoBRlS 35) P%f&t g By g6t Wﬁatncgwnawﬁﬁayr hugSec#fbrigemeyy  thereof
ee of ionisation

(?%ﬂmﬁgﬁghﬁm'%aiﬁggﬁéﬂ¢¥§ﬁ%%gﬁgFete y ionised to al nost

non-ioni sed. 5 The conpounds suitable for use in the

conpi nations of the present i nventl on i ncl ude the
LiRRpoNads, Ereiiss e the dnyration ewill bropgmitisiered as a formulation in

ano%gartIBHSWM? g 'oﬁ'oﬁgfes ﬁﬁﬁfa@éﬂtlcaﬁ% %S{jggibﬁg e?ﬁ%feﬁt@ Tlae choice of

geonetric and taut one Ic Isonmers
ekoipiens ewillntd helarges etehodepdnd obefaordrs sicht @s e]:ie q&rt&ular mode of
formulation in 10 association with one or

apman R thesfiegt ofdbe preipent @k eqlphishtand Sﬁbéhtah@dc@e pture of the
SBEGRL  brb il B2k SR BB LBE S o sccrdanc

vﬁfhc the tfirsifaspdee o theiippveaitibn 0ot they} mby bé piesamndn sépabte dbsage forms, for
and the nature of the.  dosage form The conpounds may
champleds epeompistaddyShertr bRt PO MRIRYFIEERor dance  with

the first aspect of the invention, or they nmay be

present in separate dosage fornms, for 15 exanple as
Phagmatpaticie dorbyosﬁﬂitﬁlsfsoﬂﬂﬁlh fasietictringf the bempoueRtsiidble for use in the
Phar maceut | cal ositions suitable for_ delivering
CORBINAHARLONHS Iesen nEmVénmﬂr angk gehods fer ﬂlé@rﬂi?ﬁ?ﬁ%ti@n‘é’ﬂbbe readily

r n,_an
PP G TSk LT R U aE Py Rt ofFlfiods fondhei gpperasion
mdy bddodtd, .foSegdmple o SREmipsona$ Phakhdreciscal Gcidnbey’ s 19th Edition
reparation 20 may be found, for exanple, in
HotshingCoppanyat@Wi cal Sci ences', 19th Edition
(Mack Publishing Conmpany, 1995). Preferably, the
conpounds suitable for use in the conbinations of the

Pr¢fe@bly, aRe @b@pounds suitable for use in the combinations of the invention are
administered orally, and therefore the formulations, uses, methods and products of the
invention will be suitable for, or involve, oral administration. Oral administration may
involve swallowing, so that the compound enters the gastrointestinal tract, or buccal or
sublingual administration may be employed by which the compound enters the blood

stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as tablets,
capsules containing particulates, liquids, or powders, lozenges (including liquid-filled),

chews, multi- and nano-particulates, gels, solid solution, liposome, films (including
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adm nistered orally, and therefore the fornul ati ons,
uses, nethods and products of the 25 invention wl|
wheoositiebl e for, or involve, oral adm nistratPONB2MI03683

adm ni stration may invol ve swalBowi ng, so that the

compound enters the gastrointestinal tract, or bucca

nffco- RHBivd)I R l1ead gbﬂ&%rétahét HQRd "EYmBRGERD! OF fflotYarith t&fules are

t he compound enters the blood streamdirectly from

prdderrertbut h. 30 Fornul ations suitable for ora

adm ni stration include solid fornulati ons such as

tablets, capsules containing particulates, |iquids,

L Rfui@ RIEEAFionb %&ﬁ&esﬁs%éngﬁhy dbofiiohb & fahh leﬁg% - Such formulations

chews, multi- and nan partlc at €s, S, SO

nmylbﬁempipyéd {nsoﬁﬂem in fsoftt s hardnedpadlien gnd/‘@pi’c&ﬂl?/oﬁ@h@@a carrier, for

PCT/ I B2006/ 00368 il ml.Jco adhesi ve), ovul es Ejé(ays

eXHBPIR FHY £ Ygthyleng ;glyeals pwaieéap%m%smﬁ Icellulose, or a
EIke L [ S

B amd o 85 HARTUPECIPRS (Rl PR SABORNAR Sgonts. Liquid

foraynldiene mplyoyl swl baprdpatedeyysthie recmktituaion drackolid pfod le®8mple, from a

and typically conprise a carrier, for exanple, water,

S%$ﬁ%nol, pol yet hyl ene gl ycol, propyl ene glycol

met hyl cel l ul ose, or a suitable oil, and one or nore

emul si fying agents and/or suspendi ng agents. Liquid

The combaddds saitatly falwse ibthepoahiadnbyf thednvention may also be used in

reconstltutlon of a solid, for exanple froma
f%éﬁ& Vmgo failisteipgrating osege dems Fsh (38 ethppe deeeribed in Expert

t I
PR BTG, Phidfts DU AN BaRgalfCharBonD. o
as those descrlbed i n Expert Cplnion in Therapeutic
Pat%nts 981-986 by Liang and Chen (2001). 15
Ferfa %ea@p&ge ga@éiep@%%g Oﬂébé‘ﬁdhﬁglr%%ﬁaket%fféﬁub wt% to 80
o
WERof TS Rl AT, ol AplGuF Sronh's 4% o3 8P 80 e Mille form. In

addition td the ﬁdg,l ﬁab]@’fs geﬁaeiall9 diﬁmgl atd&dhhtegﬁmg eEﬁ‘zﬁﬁﬂ)lbs/ of disintegrants
contain a disjntegrant. npl es of disintegrants

inchyde sadiuabghebicalaih S@dly@cﬁa&@mml ew%%eb&w@t%yboxymethyl
céifdl&slél Erok alxﬁg lgéeusg;dﬁﬁﬁ b&é OVI La, &(ﬁ%&ﬂp%ghdone methyl cellulose,

carrre um cr

nﬁﬁbWStaMﬂnby eelbllogdo nl@weﬁeﬁlkyﬂ-sﬁﬁﬂlﬂut&doﬁﬁdro& ropyl cellulose, starch,
m crocrystalline cellul ose, | ower alkyl-substituted
Pregelatnisest spreh a@é|sp@uués@glr@16aﬁénerallbrtbg élsatwgrwgéwll comprise from

gxft% t%I'QSEWtd] ﬁ)?%ﬁ#éﬁlﬂr&h 3L o%&/[& of ¥13; (gosg%esfo\g\lglo/

I'S1 ntegr an i S 15 3
preferably fromb5 vvt%to 20 vvt%of t he dosage form

Binders are generally used to impart cohesive qualities to a tablet formulation. Suitable
binders include microcrystalline cellulose, gelatin, sugars, polyethylene glycol, natural
and synthetic gums, polyvinylpyrrolidone, pregelatinised starch, hydroxypropyl cellulose
and hydroxypropyl methylcellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol, xylitol,
dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic calcium

phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl sulfate

and polysorbate 80, and glidants such as silicon dioxide and talc. When present, surface
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Bi nders are generally used to inpart cohesive
gqualities to a tablet fornulation. Suitable 25
whemwder=6d ncl ude mcrocrystalline cellul ose, geCEHIB2006/003683

sugars, polyethylene glycol, ndBural and synthetic

guns, polyvinyl pyrrolidone, pregel atinised starch,

AW @ ?éﬁiﬁ ORYl caiBpridel B8R 0.2NEhPUITP¥NR 8PWMe tablet, and glidants may

nmet hyl'cel | ulose.” Tablets may al so contain dil uents,

@oyisafonse? og® to(Inwtib by thedatdet. spray- dri ed

nonohydr at e, anhydrous and the |ike), mannitol,

xylitol, dextrose, sucrose, sorbitol,

THbfe’té) GIsY SeAbrall P Rof@ln HbRSSts S SRk b 3Rt AlakitHD stearate,
O phosphate dihydrate. Tablets may al so optionally

zmmnﬂcarate, sndhii steagyd tfumerateg end mlxmmsmfasagmﬁuumtbmuewnh sodium

50 St BRI SRS SRS SO BN, R ettty from
2901% 983449, BGht LB2Q06/ 003683 13 active agents may

conprise from0.2 ww%to 5 w% of the tablet, and
glidants may conprise fromaO0.2 vvt%to 1 vvt%of t he

bl et . blets al so generally contain Iubrlcan s such
C; éég nangfegéqngst el%clglgf: c P& 1daRis o €0 lourgnts; néavourmg agents,
PRERATAVE and@RNrdl mﬁﬁﬁg%&m{. umarate, and m xtures of

magnesi um st ear ate sodi um | auryl sul phate.
Lubrl cants generally conpri se from O 25 wt%to 10 wm %

rabl from w%tao % | et er
PES& atle CBEP N 19 A 0% e 0 hlml%ai b 15abSi 90 wit
Hatle?, Uﬁ@rﬂt outl O KU aﬁ)@u@g§ Wt% dlhilsﬁ% RERS ShdAID VR t@%out 10 wt%
tast’e- maski ng agents. Exenplary tablets contain up t
didintagraBo) adlfrom, abonodi25 bo%t to 2Bowtt 19w hiboicant90 wt %
bi nder, fromabout 0 wt% to about 85 w% diluent, from

about 2 wt% to about 10 wt % disintegrant, and from
'[EIB R th1dhaé %a&‘b@ L&n ctfy &P bg ki’éil'lé"raclf}tforrxl"’lr5 bl&0! E blet blends or
ends may be conp esse Irectly or by roller to

piostidms tof bléﬁdbln&ly zﬂ)tleﬁmdsdg fbe v, tdirpner meltiyramdigediayelt congealed or
dry-, aqr nelt-granul ated, nelt

| t t I
eggﬁgeéﬂﬁ%f'arvee ?’/lemé‘)%t Thesfinab dpipaation,inay Cogriser e P Fgre layers and
r{;@m&{é %m@yatédomgé}ﬁ@veﬁ%s eﬂé?gﬁﬁﬁg ayers and may

coate or uncoat encapsul ated. 20
The formul ation of tablets is discussed in

TiedBEPHANO A DI BChNaSEIVRY BUATRR U] Dgsage, Fpgse Tablts, Vol

12980 H i 2BN:Ra8 24 1.. Lachman, Marcel Dekker, N.Y., N.Y., 1980 (ISBN 0-8247-
6918-X).

Solid formulations for oral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are described in
US Patent No. 6,106,864 when the muscarinic antagonist is darifenacin. Suitable
modified release formulations of tolterodine are described in WO 00/12069, WO
00/27364, and WO 01/34139. These formulations may be adapted to include the second
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" descri

6918-X). 25 Solid fornmulations for oral adm nistration
may be fornulated to be i medi ate and/or nodified

wo edogazred Modi fi ed rel ease fornul ati ons i ncl udeCT/IB2006/003683

del ayed-, sustained-, pul sed-, 14controlled-, targeted

and programmed rel ease. Suitable nodified rel ease
aEﬁ{}éT‘rH%édléﬁsoff PlotnBRalbh REEREInQftotthe ihvneibh! BucBriodified release
din 30 US Patent No. 6, 106, 864 when the
capsiesrfonoral admingstuation ateprefarred.enaci n. Sui t abl e

nodi fied rel ease fornul ati ons of tolterodine are

descri bed in WO 00/ 12069, WO 00/ 27364 and WO
T5ek4iBAK I her BREASe tQERY ke%hhélﬂ %' diSpdr§l6h 481 osmotic
t he second WD 2007/ 072169 /I 82006 036 14 active

and goetdd patticlss aze tobdfouad i N eaog et di, Rpammceitécal Technology On-line,

I nveﬂtlléf(ﬁgqﬁu ?}hhgmdl {‘Iél}eeg\fl}gglggr%%gtaﬁli%? e %‘.l}n%%glﬁggelgz{sg Iis described in
Wb dopdogr el ease technol ogi es such as high energy

di spersions and osnotic 5 and coated particles are to
be found in Vernma et al, Pharmaceutical Technol ogy

0 Lo s o st SOk SR B H O By ato e
AR RE: dlI&ngCﬁWQH@ P3octl kttr@a% Cink® rmﬁ‘s%?e g fn&? an internal organ.

combi nations of the invention may al SO
Saiiiablei stemed foi r pathtyral nadxntrhmdmbnodneiudeamtrawmoms intraarterial,

nmuscl.e, or an internal, or bl.e nean

REFReHEQneal AR AR A ndﬁgastemfﬁ ftracranial,

it @R 1aE ra.h@'sl,lbaftéﬂef)ﬁ’soeghittm@ ﬂ%wcésnﬂﬁ !11 administration include

Intraventricu Intraurethra I ntrasternal

needle giacladingl micranetdlenmgectory meedieHfiea njettarnsaod smfusion techniques.

Sui tabl e devices for parenteral adm nistration include

needl e (including mcroneedle) injectors, needle-free

Ha RGO ER A o ab I celI XML S Solu s PRRRR! £ cont t
ornnu%lat [ ongﬂlgrg aﬁ/?ﬁ{:ﬂcf?l?y queou%uéé? utallhons |C8f11 anma)?xmplen >

sadnasasalts poathghydrites andihnffering agdrits (prefarabfhtpds pil ed fend3 to 9), but,

bufferln ents(preferablyto H of f m3 to,9)
B pome @gpli ‘?g‘ﬁﬁs 4By PN theomere ﬁw@hﬁ&}ﬂw@ A asiﬁrtlsm} aqueous
fﬁ'h (?t £, ﬁﬁeg £5tn b Ibg 14el lﬁ%ﬁﬁfﬁétloéw ﬁlt b QlitfHie 38hikle such as

ormto be used 1n conjunction with a suitable

steeihe,@lyﬂ)gsm{fi%mteﬂo sterile, pyrogen-free water. The

preparation of parenteral fornulations under sterile
conditions, for exanple, by Iyophilisation, nmay

T:hggﬁfﬁb%rﬁggn A C;%‘Bltérﬁﬁ SO s StRIRAfch1P RBRERGRU tof Qelxample, by

lyophilisation, may readily be accomplished using standard pharmaceutical techniques

well known to those skilled in the art.

The solubility of compounds used in the preparation of parenteral solutions may be
increased by the use of appropriate formulation techniques, such as the incorporation of

solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus compounds of the invention may be

formulated as a solid, semi-solid, or thixotropic liquid for administration as an implanted
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wel | known to those skilled in the art. 25 The
sol ubility of conmpounds used in the preparation of

w@anentasal sol utions may be increased by thePCEEB2006/003683

appropriate fornul ation techni ddes, such as the

i ncorporation of solubility-enhancing agents. 30
dePbipoRidiNSodifed PAERARLE IR acBitdsdund! IBRBmERY oPSuch formulations
formul ated to be i medi ate and/or nodified rel ease.

intlufl¢ laig-coeted atpatsfamdR{IA mderosphstdsude del ayed-

sust ai ned-, pulsed-, controlled-, targeted and

programmed rel ease. Thus conpounds of the invention

TRY cSfpodis RHidbRIfRSuR MOtHedeordtifthticiR! bfdtheOfnvention may also be
thixotropic liquid for adm nistration as an inpl anted

a0iRBETYADRIcely RCTe| BRO0GMO0BE3Rat b5 detapdly quritmmbdirmglly. Typical
dified rel ease of the active,.co und. anpl es, aof

BN K Fmit b 5 EOROHE G 1 cDUPGE bt DR analupegss creams

dThird e Qﬁ‘flrsﬁﬁg gE%efs? MRAYRS fahdsabligsf §’1E'e Uﬁ%cﬂe@, tAkers, implants,

conbi nations” of the invention may also b
spangas Sibees ebartdagéscald midroerhiisionki himrsomes oy, alschhe used. Typical

dermal ly or transdernmally. ical fornulations for .
s ﬁﬂf?ﬁﬁ&sﬂécqrhﬁ&%%n il qT@f g ool Bhue petrolatum, glycerin,
S S ; r i -
ey S rpp LY BB PR SRR hay be incorporated
seeyfbaertample, dRinage Sci, BBt @s 95 Bamtiby Esmanahd Morgan (October 1999).
m croenul si ons. Liposonmes may al so be used. Typi cal
carriers include al cohol, water, mneral oil, liquid
OBEf ﬂﬂeﬁﬂsutgﬂ toiﬂ?:‘fxlt fdti’iﬁisﬁgii@ﬂ WA ud8! A&y by el troporation, iontophoresis,
pol yet hyl ene” gl ycol and propyl ene gl ycdl. Penetration
hohapimeesss, megndphotesis oapdr atiedneedbeeyr meedlet@mapleg. JPowderject™,
harm Sci, .88 (10), 955-958 by Finnin and Mrgan
18Ch eiztc.}_gggc)'tl_on. Ot her means of topical admnistration
i nclude delivery by el ectroporation, iontophoresis,
phonophor esi s, sonophoresis and m croneedl e or
Foeadlatiofis der (epica! Kbmmestjaton Ty biSfoBnojagxlt TVbeetnomgdiate and/or

RO RelPie VoG TeRtER FOImBT ARG P dRo Yy SRGned, pulsed-,
c&gh@ﬂé@; ta}\ggggdfmg,é%@gﬁg%ﬁ fefaul ations incl ude

ayed-, Tsustal sed-, controlled-, targeted
and programmed rel ease. 20 The conpounds suitable for
use in the conbjhations of the invention_can .also be

Einrompewds suiableateasie i die SgmpiREPR Phribe (yntign| G also be
ddtib R rd OChPafidsafly OF By RS onl Hil8Y in the form of a dry powder (either

alone, as a mixture, for example, in a dry blend with lactose, or as a mixed component

particle, for example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a pressurised container, pump, spray, atomiser
(preferably an atomiser using electrohydrodynamics to produce a fine mist), or nebuliser,
with or without the use of a suitable propellant, such as 1,1,1,2-tetrafluoroethane or
1,1,1,2,3,3,3-heptafluoropropane.  For intranasal use, the powder may comprise a

bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurised container, pump, spray, atomizer, or nebuliser contains a solution or
suspension of the compound(s) of the invention comprising, for example, ethanol,

aqueous ethanol, or a suitable alternative agent for dispersing, solubilising, or extending
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alone, as a mxture, for exanple, in a dry blend with
| act ose, or as a m xed conponent particle, for

wex@mpraed m xed wi t h phosphol i pi ds, such as  PCT/IB2006/003683
phosphati dyl choline) froma dr$¥625 powder inhaler or
as an aerosol spray froma pressurised contai ner,
rEBASR of SHY RYive & SHEpSRIt(sX AT selvenedl dantshtRhASusREtatks butdh as sorbitan
el ect rohydrodynam cs to produce a fine nmist), or
tmelbatk deic acidwptt dn @igoldictinecid- t he use of a suitable
propel l ant, such as 1,1,1,2-tetrafl uoroethane or
1,1,1, 2,3, 3, 3-hept af | uor opropane. For intranasal use,

Pde tP QMR dFRYHoGABIGH iSpehsioRi fBAMNEEMY theA@@B frrodu@f is micronised to
exanpl e, chitosan or cycl odextrin. 30 The pressuri sed

actizet sitable, fopuieliyery hyaiphalationitypicallplesndlam § geicrons). This may be

contains a solutjon or .suspension of the. conpound(s) . .

GOV ORI BHTSRHRE FBIoda S P RERne. Huid bed jet

nBAHROUSUSEBARAN - REd 8 pRdtiel MY € 1 treiD atnal6paRBaeY, fRsh

di sper s}lﬁg sol ubi I'i sipﬁ%a,e %?é ext endi ng V\D@p2007/ 072169 pressiie

heaibLB2006/ @OpER3Iryihg. r el ease of the active, a

propel l ant (s) as solvent and an optional surfactant,

such as sorbitan trioleate, oleic acid, or an

c%hglgeé @ddeCroR Sk AnpIET fr&h gbRiiH® HIM®), Bli¥teROMERLrtAliges for use in an

suspension fornulation, "the drug product is m cronised

itmler or dnssiftaorsmay bbfenubatediel dgontaiy alppwidehalixaof tha compound of the

(typically ss than 5 microns). This y he achieved -

iRy R o 67 Qg P BCHER bt o ST afe modifi

s#lfht ad-1ehéiR8) middtofl REHadnBliumitdrhB9 ThE YRGS thiy 6&hnhydrous or in
urd processing to form nanoparticles, high pressure

theo fargenf slet monphyirate ppeferably i the latkd. Capeulsekablerdeipients include

for exanple, fromgelatin.or BPMC), blisters and

S EDGBS. PBHOts BPHO R h B C SRR FLeBPmay

be formul ated to contain a powder m x of the conpound

of the invention, a suitable powler base such as

A agitabde solutist domiulatieh forpesef ior ama paisapdisirigeelectsalydraglynamics to

AR R oSS 225 B TS e mion e
) I, | P i .
BRI B, ac aglgfg v@l%{éﬁ{e dferf)%? r‘{%ﬂﬁ f‘rgfnul (e Olprg%'“t %‘:tg%)féal formulation

excl pients inc : cose,
nsayr dontpelse axgomigonhd of thicinvemtions poopytene aghytol, rsedrde esier, éthanol and

sui tabl.e solution fornulation for use in an atomn ser
spdinpgcllpdds. - dipERabHg salveats waich PR aseql 1sigad of Pronyigpe glycol

ill&%ﬁefgl gff]‘glg*gﬁlﬁg}%%kﬂeéﬁ’zgl-o‘c the compound of the

nve taat nd the actuation vol une nay
vary froml gl to |l 00l. Atypical fornulation 20 may

conpri se a conpound of the invention, proPerne )
qut%g |fl’avgtgr§,r $uc %e@,&’lol &d dementhel, or sweeteners, such as saccharin or

saccharin sodium, may be added to those formulations of the invention intended for

inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate
and/or modified release using, for example, poly(DL-lactic-coglycolic acid (PGLA).
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted

and programmed release.
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sodium chl oride. Alternative solvents which may be

used i nstead of propylene glycol include glycerol and
wp@ologetiigd ene gl ycol. Suitable flavours, such BGI/IB2006/003683

ment hol and | evonent hol, or swaéteners, such as

saccharin or 25 saccharin sodium may be added to

THQRgpoRAdEEuREbIEASr Bk ih R dombaftiioRof the eeatoh Bla be administered

i nhal ed/i ntranasal adm nistration. Fornul ations

recthidy edlydgmallyntos akamplei ini the forni ofa ﬁmomeory,qvmarmcmn@ma Cocoa

gﬁ |nned|ate and/ or nodi fied release us %ﬂi b d

S‘Pnif & SPRROTIETS, Gty Cofti KIS g A eggtiyes map be used as
fih@d reIease formul ati ons include del ayed-,
sus al ned-, pulsed-, controlled-, targeted and
progranned rel ease. WD 2007/ 072169 PCT/ | B2006/ 003683

e coppoun SLII e.for. use in the conbi

D REoR e Rty Ryl SE iR Ry 8 oRBREEH 1 B imMediate and/or
ﬂ&ﬁfl&?%lé{asef oMonfﬁHHJeFeasé fbrfnﬁ]ﬁatlt)ﬁg A dePdSHRAOSIE@AMEd-, pulsed-,
pessary, or enema. Cocoa butter is a traditiona
confpplesi- ttarggted ané prdguammad rddesse.al t er nat i ves may be used
as appropriate. 5 Formul ations for rectal/vagi nal
adm nistration may be fornulated to be inmediate
’lql@:dc{o ouﬂ@sdéﬂfliaﬁﬁ f'o? |u§é‘ me'\%%glﬁﬁﬁng oF @@Sfivention may be combined

fornu atl ons | ncl ude e sust ai ned-, pul sed-"

vudntsohxblee dracrdnavle@tad emtd:sp sogr amxazdladektﬂas end K0itafle derivatives

ounds suitable for use in the cqonbipatiqgns of fhe .
thefoenen YRy ey eRHS ORI PR EES: (b O %e TBipe eiE solubilicy.
dg§%luhbﬁsmtes l{‘éﬁ ﬁ%ﬂgl Bﬁ)%)é bt gngld%f'l t for use in any of the

erivatives ere or po yet l ene g yco cont ai ni ng

aﬁm:rbmaﬁ[cm,edmodas deadmimistraporove their solubility,
di ssolution rate, taste-masking, bioavailability
and/or stability for use in any of the aforementioned

< 8&:@&?' &@L RR-exh Ily useful f t
]ﬁ'ﬂ (elxee xani% l e, egr IZIP g)%ged?%{%ldggegée E‘%é? Pgl e of mos
dns@euﬂorrhm randudminidostagerduces nsBathdinaltisioni Sidr adni-melusion complexes

rout es. Both i ncl usi on and non-incl usion_ c exe

Ay DD BSeds et BGEIPHT 45 e VORI HB LG ng‘Ilhe‘ﬁaa’i"cﬁYdOdexmn
lfMJ; Be tR& 9t 3% a m?yéﬁdﬁg/%)(tz Ll B an@&‘rlge éﬁ’lﬁgﬂ dr s@fl‘lblhser Most
a P T iary a |t|v . as a carrier, l"ueft

conimuinly usedrfor Mesé pﬁ@omrm‘a alphay deth- find ghﬂnemecyplmﬂpxmas, examples
are al pha-, heta- and gama-cycl odext.rins, exanples

of which may be found in International Patent Applications Nos. WO 91/11172, WO

94/02518 and WO 98/55148.

In accordance with the fourth aspect of the invention, two or more pharmaceutical
compositions may conveniently be combined in the form of a kit suitable for co-

administration of the compositions.

Thus the kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound as hereinbefore described in
accordance with the invention, and means for separately retaining said compositions, such
as a container, divided bottle, or divided foil packet. An example of such a kit is the

familiar blister pack used for the packaging of tablets, capsules and the like.
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of which may be found in International Patent
Applications Nos. WD 91/11172, WO 94/02518 and WO

wON03518 | n accordance with the fourth aspecPCDIB2066003683

i nvention, two or nore pharmacé@tical 25 conpositions
may conveniently be conbined in the formof a kit

B kel ehef idberton i PAtRLELK Abitale 8r ddneinBRIRL HifféreMsdosage forms,
Thus the kit of the invenfion conprises two or nore

foepample, phbanrhpaenterahifor edmipitérinigohs separate sempoyiiensoft different
ich, contains a.c ound as herei nbef ore described in .

di5ogi s ¢ Yo HARF AUBREF GROPR A RORAGST e Atothek"To assis
écﬁn%ﬂfaﬁééé e i tpically Qo&?tiges(iﬁfé@@&_ stfoP ASminfGRoREndmay be provided
contai ner, divided bottle, or divided foil packet. An
withapbealdd mawhryaikit is the familiar blister pack

used for the packagi ng of tablets, capsules and the

l'i ke. WD 2007/072169 PCT/|B2006/ 003683 18 The kit of

EQC tHeNYCHHARE S dB@t! r&iteRbdsY hodid 3P ‘@reh@dent” include references to
adm nistering different dosage forns, for exanple,

anraiveapallipivecantlgraphyldctic tragimient.st eri ng t he separate
conpositions at different dosage intervals, or for
titrating the separate conpositions agai nst one

ﬁﬂ&%lk_eﬁosag%i 88 eSLomSRHRL 868 id iR Kdrhbih¥Ring &t the invention will

conpri ses rections for admnistration and may be .
depend dedhe Somipbimdcomenatl) tet condision tai bt tréased aid the weight of the

avoi dance of doubt, reference erein to ."treatnent. .
PR RO V ek B geRzhl S AL EI0Sh 8} FpsTigls Afgomst s in the range

@ﬁﬁ@b%@?o# gx u@é‘o{*ﬁ!ﬂ o 48 tSidrbaiak %arﬁf%?g&ﬁog_fsﬁg for fesoterodine,

conpoun r use in the conbinations of the invention
ovi 4 phardmpanitalby a¢tdeptablengatittherechnbegenech], 4 hstablendtiilyi dnse of PDES

to_be treated and the weight of 't atient. However, .
hibdgnisria the A D ATy v%%g-gfloﬁdg% Isijdgnali Citfate; 0.5-200
tageyi st 5.8 dfloye (4 8RR pipBratint HsulBhony AlpyBRRIBlyE-3-ethyl-2-[2-
At o a8 P POl B Y py RT3ty 2
fethokpetgl]rb6-ditydreapphzolofdcedipydatidip-7acme pt @bl e sphiarmaceutically
thereof. |In_general, a suitahle daily. do P 15 .
JRARERIE ol GEREL i PRBbmRg Jors L GRilalin pcpharmaceuticall
- ildenafil citrate; 0.5-200 ng for
%ch%tg{@tgﬁ%%y&lge?ﬁ et hyl - pi per azi ne-1-sul phonyl ) -pyridin
-3-yl]-3-ethyl-2-]2-
nmet hoxy- et hﬁl ] -2, 6-di hydro-pyrazol o[ 4, 3-d] pyri m di n-7-
prsiticopreteristl spmpmations| the inveREQAATEh| e sal t t her eof ;
and 0.5-20 ng for vardenafil, tadalafil, and
phar maceutically acceptable salts thereof. 20
o sildenafil, or a pharmaceutically acceptable salt thereof + tolterodine, or a

pharmaceutically acceptable salt thereof;

e sildenafil, or a pharmaceutically acceptable salt thereof + fesoterodine, or a
pharmaceutically acceptable salt thereof;

e 5-[2-ethoxy-5-(4-ethyl-piperazine- 1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-
methoxy-ethyl]-2,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one, or a
pharmaceutically acceptable salt thereof + tolterodine, or a pharmaceutically
acceptable salt thereof; and

e 5-[2-ethoxy-5-(4-ethyl-piperazine- 1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-
methoxy-ethyl]-2,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one, or a
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Specific preferred conbinations of the invention are:
sildenafil, or a pharmaceutically acceptable salt

wao b@reafiesr tolterodine, or a pharmaceuti cal | yPCT/IB2006/003683

acceptabl e salt thereof; 25 silfdenafil, or a

pharmaceutically acceptable salt thereof +

I ﬁs Ot;ﬁf&ﬂﬂa&ﬁaicﬂy foce Bl RGetheicdR |4 Yesdtt6dihebbie a gilatmaceutically
er eof ;

5- [ 2-astdéppable Sal{ thexeohy| - pi per azi ne- | - sul phonyl ) - pyri di n

-3-yl]-3-ethyl-2-]2-

nmet hoxy- et hyl ] - 2, 6-di hydr o- pyrazol o[ 4, 3-d] pyri m di n-7-

mevtygfem FeighD AlTBSEMkiVE 3hdr¥didss §PDEB| ighibabit mbfRFiaRf antagonist] in

t ol terodi neg, or a pharmaceutically 30 acceptable salt

théserspedific areflerred combinations may vary from 1:10 to 10:1, for example 1:4 to 4:1,

ﬁ3 gzg,ﬁ; Pg%gﬁy?ﬁ(bg%gﬁles EJ:ilper azi ne-| -suul phonyl) - pyri di

met hoxy- et hyl ] - 2, 6-di hydr o- pyrazol o[ 4, 3-d] pyri m di n-7-
one, or a WD 2007/072169 PCT/|B2006/ 003683 19
Ipteanpledeut i cal |y acceptable salt thereof +

f esot erodine, qr a pharpmaceytical l acce ble salt
Kwapdiate relepé (apisticantaiingitotiproine dnd SfeRGhT
i ngredients [PDE5 inhibitor:nuscarinic antagonist] in
5 these specific preferred conbi nations nmay vary from

' iddthe: ‘ idn dret 1 usidg conkventibnhl méthdds:
’E;Iag}%s fi&%%g&ifﬂlféﬁlg ;éa%?gsu%(éﬁpp?%ﬁi% 1?n]TIteggdi ate rel ease
tabl et containing tolterodine and sildenafil 10
Geibl et s having the foll owi ng conposition are prepared

| ng,.C entj onal nethods: Tol ter odi ne
f@teéﬁ?eg{]—iarg@b ng 15 Sil denagp%étrate 25.0 ny
SiflehitilQsi@ate M crocrystal line 532510 cal ci um hydrogen
phosphate di hydrate 18.0 ng sodium starch glycollate

®llolosgy migeagristalling st earate 0. 45§ col | oi dal
c%?cti%g (})/ S(’)gg’rll {)ﬁc?s%hgté %lih%rate 18.0 mg

sodium starch glycollate 6.0 mg
magnesium stearate 0.4 mg
colloidal anhydrous silica 0.2 mg
Coating

Methylhydroxypropyl cellulose 1.5 mg
cellulose, microcrystalline 0.3 mg
stearic acid 0.6 mg
titanum dioxide E 171 0.6 mg
Example 2

Immediate release tablet containing tolterodine and 5-[2-ethoxy-5-(4-ethyl-
piperazine-1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-methoxy-ethyl]-2,6-dihydro-
pyrazolo[4,3-d]pyrimidin-7-one

Tablets having the following composition are prepared using conventional methods:
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Coati ng Met hyl hydr oxypropyl cellulose 1.5 ng
cellulose, mcrocrystalline 0.3 ng 25 stearic acid

w@:2@7/0R169 t anum di oxi de E 171 0.6 ng Exanpl e BCT/IB2006/003683

| mredi ate rel ease tablet contai2fi ng tolterodine and
5-[ 2- et hoxy-5-(4-ethyl- 30
pi per azi ne- 1 -sul phonyl ) -pyridin-3-yl]-3-ethyl-2-[2-net
hoxy- et hyl ] -2, 6-di hydr o-

azol o[ 4, 3-d] pyri m di n-7-one Tabl ets having the

b ¢ osition are prepapgd, usi ng conventi onal

F%egtek@g%‘? WO 2007/ 072169 PCT/ |1 B20067 003683 20 Core
SFed-ethoogbrié-ethyl-pigeraire-2. 0 Ny  5-
[ 2- et hoxy-5- (4-ethy] -pi perazine- | 5
silnborghpysidingd-ydinetayld-] - 3- et hyl - 2-

4 xy =@ty 2 6-di hydro- V
%é?@é%%@%%ﬁaﬁ% din-7-one 5.0 ng cellul ose,
PYirgdotsf 4 Bsd]pyfimidin-3dné ng cal c5.0mmgdydr ogen phosphat e

di h%gr ate 18.0 nmg 10 sodium starch glycollate 6.0 ng
sedylossimisroststalliice 0. 4 ny col Pbt &g anhydrous silica

' ydr o yl cellulose 1.5
c%%&uﬂggﬁyplﬁ%gég?&%ﬁ%?oc ygéttg]al [ niég/'g?l%owg stearic acid
Rdfunirgtarchiglyallatedi oxi de E 171 €06ngry 20 Exanple 3
| mredi ate rel ease tablet contai ﬂi ng fesoterodi ne and

1gagnesigphysarats- ( 4- et hyl - 0.4 mg
colloidal anhydrous silica 0.2 mg
Coatin

Methylhydroxypropyl cellulose 1.5mg
cellulose, microcrystalline 0.3 mg
stearic acid 0.6 mg
titanum dioxide E 171 0.6 mg
Example 3

Immediate release tablet containing fesoterodine and 5-[2-ethoxy-5-(4-ethyl-

piperazine-1-sulphonyl)-pyridin-3-yI]-3-ethyl-2-[2-methoxy-ethyl]-2,6-dihydro-
pyrazolo[4,3-d]pyrimidin-7-one

Tablets having the following composition are prepared using conventional methods:

Core

Fesoterodine hydrogen fumarate 2.0mg
5-[2-ethoxy-5-(4-ethyl-piperazine-1-
sulphonyl)-pyridin-3-yl]-3-ethyl-2-
[2-methoxy-ethyl]-2,6-dihydro-
pyrazolo[4,3-d]pyrimidin-7-one,

besylate salt 5.0 mg
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pi perazi ne-| -sul phonyl)-pyridin-3-yl]-3-ethyl-2-[2-net
hoxy- et hyl ] -2, 6-di hydr o-

w@aawied 4, 3- d] pyri m di n- 7-one 25 Tabl et s havPeIB2065/003683

foll owi ng conposition are prepdted using conventional
met hods: Core Fesoterodi ne hydrogen fumarate 2.0 ng
RHulbde, BiBR¥WshilfiE et hyl - pi per aBigagg | 30
sul phonyl ) - pyri di n-3-yl ]-3-ethyl - 2-
daRiune hirdrogereplipspliate ddwydiatey dr o-184ymgzol o

, 3-d rimgdin-7-one, besyl salt 5.0 WO
S%gb‘ﬂ %517‘%@5’"9@%% B2006/ 003683%‘§?gcel | ul osg?
Iﬁg%cq;‘@ggﬁlysggaﬂtgi ne 53.4 ng cal qj4mehydrogen phosphate
dihydrate 18.0 ng sodiumstarch glycollate 6.0 ng
aotigesinhyduesiliat e 0.4 ng 5 cdl?oigdal anhydrous silica
0.2 ng Coating Methyl hydroxypropyl cellulose 1.5 ng
cellulose, mcrocrystalline 0.3 ng 10 stearic acid
pg titanum di oxide E 171 0.6 ng Exanple 4
rol | ed rel ease capsul e containing tolterodine and
Methglbgpddoxypropd dBHslese on ExanpllkS ingof WO 00/ 27364,
c:ﬁnltprol l.ed rel ease beads cont a¢1€| ng tolterodi ne
et ?%F@C@F@’SBﬁHﬁuced havi ng tHhe™&l | owi ng structure:
s%ﬁ@'acigt arch-cont ai ni ng sugar g e of about 0.8 mMm

lameter (commercially 20 available); conprises 73 %
tidnwnofliokide B iTlal bead; pur posdl.6 oigati ng substrat e;

Goafin

Example 4

Controlled release capsule containing tolterodine and sildenafil

Based on Example 1 of WO 00/27364, controlled release beads containing tolterodine

tartrate are produced having the following structure:

Core: Starch-containing sugar sphere of about 0.8 mm diameter (commercially
available); comprises 73 % w/w of the final bead;

purpose: coating substrate;

First layer:  Surelease™ "sealcoat" (Surelease™ is an aqueous film-coating dispersion,
about 25% solids, consisting primarily of ethylcellulose plasticized with fractionated
coconut oil, and manufactured by Colorcon, Inc, USA); comprises about 12 % w/w of the
final bead;

purpose: to provide more consistent core surface; during drug release phase maximize
time that drug is saturated inside bead and minimize osmotic effects; control drug release

rate together with the third layer;

Second layer: Tolterodine L-tartrate/hydroxypropylmethylcellulose (HPMC); comprises
about 3 % w/w of the final bead; ratio of Tolterodine:HPMC is 5:1;

purpose: drug supply;
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First layer: Surel easeTM "seal coat” (SureleaseTMis an
aqueous filmcoating dispersion, about 25% solids,
weongisxibng primarily of ethylcellul ose pl astiPCEERR006/003683
with fractionated 25 coconut 8&l, and nmanufactured by
Col orcon, Inc, USA); conprises about 12 % w w of the
final bead; purpose: to provide nore consistent core

surface; dur i ng drug rel ease phase naxinmze tinme that
Thirdglayer: Suteleast ¥FHPMS]; domipeiaes ahrouit A2 o niv/ze ob dreofinad bead; ratio of

effects: ol .drug release rate together with the
Sﬂlﬁ‘fl?elfe aﬁgw (5;5econd | ayer: Tol terodine

h Lidrad RIONAFRxyRpY! met hyl cel | ul ose (HPMO) |
mprises about 3 % w w of the final bead; ratio of
ToI terodine: HPMC is 5:1; purpose: drug suppl y; WO
,@807/ 72169 PCT/ ] B2006/ OO 683 2 Thir d%(
Sai EBRCeYEorRng ¢ ajovaghygrigicstips, yere prepared as
by, bead; ratio of Surel easeTM HPMC is 6:1;
pur pose: dr ug release rate control; 5 The beads with
1200 hy @f - duggre spleosst 12025 adshg weine chhxgvté intoan aWuestérs flisigds bed and

wer e p par foll ows; 1200 of s r res, .
sogreptal gwteﬁétr%newg?aé SHodust rapeainis, & 36 fo, ML i following
scoated at a nominal product tenperature
ﬂ%?@%@a[lit qlﬂl('f%i with the following 10 three coating
-(1i) g\Sudaleaset™ JeatcoRineligad piddaseihcoixing1g88 g gtiSurelease™ with 563 g
repg (gd by m xing 788 g of SureleaseTMw th 563 g of
OEB\"“EI ¢EWaAght er; -(2) a drug-containing solution

tzal -
e
i 2190;1 g hef Spnirlﬁekionvamlt harl 6thgn ofnixihg the solution with 6.6 g of

hydr oxypr op th 0 HPI\/C) 5cP; and -(3) a
@ﬁ%&?@@ﬁ"ﬁ@yéﬁ%%ﬁ%a{ﬁ?ﬁéqg pr epared by m xi ng 29

f 8F PR st
%u) % i°n g@\?\ﬁl Ed%ggwg&g‘\‘gy%ﬁlr ePreegs Jclifgﬁ%r%% ed rel egsdge‘plth Tog
of pardfied wates iand fgnshixdeaith 69T glof Stelase™pr epared i n an

anal ogous

Controlled release beads containing sildenafil citrate are prepared in an analogous
manner, but substituting the 35 g of tolterodine tartrate in coating liquid (2) with 70 mg
sildenafil tartrate.

After tray drying for 3 hours at 70°C, the coated spheres are filled into size #4 or size #3
hard gelatin capsules to obtain capsules containing 2 mg tolterodine L-tartrate and 4 mg
sildenafil citrate of the composition:

Tolterodine L-tartrate 2.0mg

Sildenafil citrate 4.0 mg

sugar spheres, 20-25 mesh  137.2 mg

Surelease™ - 424 mg

HPMC 5cP 4.0 mg

Optionally, a fourth layer may be applied to the beads before drying by Wurster coating.
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20 manner, but substituting the 35 g of tolterodine
tartrate in coating liquid (2) with 70 ng sildenafil

wo anvozied After tray drying for 3 hours at 70 T/1B2606/003683

coated spheres are filled intoZsize #4 or size #3
hard gel atin capsules to obtain capsul es containing 2

ﬁ%rfh%&e gﬂN{g coidpfisds ot PwAY BBthe 2mabbdadenaf i |

osition: Tolterodine L-tartrate 2.0
POpossi |dderadei tacklnbssabé béads fry subseguent prosessing fouimg and capsule
nesh 137.2 ng Surel easeTM - 42.4 ng 30 HPMC 5eP 4.0
tionally, a fourth |layer may be applied to the
beads before drying by Wirster coating. WD 2007/ 072169
PCT/ 1 B2006/ 003683 23 Fourth | ayer: HPMC, conprises
hltheltast ofaivd abooé dedveibéd bedds bedics foprthpayse may derapplied with a coating

t acki ness of bead for subs ce (curlng
soheflonaprenared 3f111|5$ qlvigs lﬁé‘aﬁ%ﬁ%g SftS above
descri bed beads such a fourth |ayer may be applied

with a coating solution prepared by dissolving 16.4 ¢
Biolé#tddTExanijdd Ag of water. Biol ogi cal Exanple A 10
Experi nental nodels of BPH invol ving bl adder outfl ow
obstruction have been devel oped in a nunber of anina

speci es. These nodel s, which involve the placenent_ of
Experigaenial enodsts ofi BRH aroliviag bladderautflow Obﬁmﬁlen have been developed

0 i c .occl S|on of s h
B o Riuihircos Sl Gneer g S st eBlse MO LGIS8 W bR of o ligature
b 8isB | ASHRI the Nubihed, Qﬁﬁﬁl&';ﬁ@dtatlceﬁédmmn of t][ld.&wth[raeatndaﬂesult in the
(2000) In: Prostatic D seases (eds Lepor and

zimsmend:q o )nonywidisg Sxunatble gougaqtions PEathgi bladdert prp Systometrical

| . d
SR LR O, S P 8 L6 o
§heAERN&Y CcaNd nflagdifies aHeseUneddlo Héibrotl@dedhﬁgy odpAeiftYT symptoms

The beneficial effects of the conbinations of the
assoaated owithraypultipled éororss of QAB ingluding inpeases] |veidipg frequency and

use deé S associated with BPH A npbuse nodel
Cr‘?ﬁ%‘{[gmf ?I?ﬁtl ‘ggll’ﬁcélpa% struction has been

characteri sed and

The beneficial effects of the combinations of the invention may be demonstrated in the

following mouse model of LUTS associated with BPH.

A mouse model of short term urethral obstruction has been characterised and
demonstrated to show increased voiding frequency and the presence of non-voiding
contractions, coupled with a reduced bladder capacity (Schroder et al. (2003) J.Urol. 170,
1017-1021). The advantage of this model is that it closely mimics the bladder
dysfunction observed in BPH patients and LUTS associated with other overactive bladder

conditions.

Materials and Methods

Animals: DBA/1Lac] mice are used for the studies, available from Charles River

Laboratories, UK. After arrival, the mice are housed for 6 weeks under identical
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denonstrated to show i ncreased voi ding frequency and

the presence of non-voiding contractions, coupled
wowdonoziseduced bl adder capacity (Schroder et BECT/IB2006/003683

(2003) J.Urol. 170, 25 1017-102%). The advant age of

this nodel is that it closely mmcs the bl adder

afiens tun@er absehyed lightBRHt ﬁbﬂo@{}i@ 0d AddTwater are provided ad

associ ated wi th other over ac i ve bl adder conditions.

INgtver.i al s and Methods 30 Aninmals: DBA/ lLacJ nice are

used for the studies, available fromCharles River

Laboratori es, UK After arrival, the mce are housed

TR mi |‘i'§ndﬂ9ﬁg rdivid€d s & ﬁ&@p@ @Rt 0644 GRird receives bladder outlet

PCT/IBZOO6/ 003683 24 condi %I ons under a 12 hours

dbisghttiofaBIOPhast desyribes, beflow donenidiirdareesivesrshapr wvgerd Thd remaining

| jbitum The are randorﬂy di vided into 3 groups

@ﬁ@ﬁewﬁ%u?%efaae‘f Pes bl adder outlet 5 obstruction

(BOO) as descri bed beI ow, one third receives sham

surgery. The remaining mce serve as unoperated

&mgababpmceﬁzmgi Thle micrec'mj thee BOthegronic erei andeltheBEO with ketamine

(%%Fai% aagzsf, g%cls na, %ﬁ} 458%13@(&@7)@&% LA ﬁ%fnpun@ Bayer,

131@5%&%1; deﬁﬁé‘i%” Eé Eﬁgb/k;?Bﬁiﬁe The ob{rlcB¥R 'iskéiéﬁ@d b;es K{X8M¥ dized method

g I'P). e o raction 1s created
Z’Stdﬂsdﬂ)‘ﬂdl mefSchreddroet @s2@BsEUrdleti7q, riO$€HﬂéblerSIam @perated animals
2003 J.Urol. 170, 1017-1021. rh%m operated ani mal s
TIPS %gf‘gwlg@ YsWHRPYLYPE B SBUTHAY i ng t he
obstruction. At day 5 after the obstruction a
pol yet hyl ene catheter (PE, ID 0.38 nm OD 0.61 mv 15
A ddy 5 aftemthle absfriicticnr a pelyethgline wathbter KPR O. 3(8am=n zﬁi@l 0.61 mm)

secured Wi th a purse-stri uture

L PR P 15 ingtitcdrin theohladdrs dpme apéé%cufeﬁq‘@lﬂa it aningsuture (7-
y éhe'ﬂ%CK Rétet N8 tunnelled

c%ec ? aﬁgleséyég%ﬁ%gﬁg %azl%:%réé %Sgﬁ{lrg{écam mal s aregel veunne ©

subentileadderled auhed dre Backi@§ shepadchy antdosucgistlbneerungd. Zdntrol animals

Cystonetry: Twq days after insertion of the catheter

rﬁe?elﬁat?% Rflfl%trcagfeé"égl drs BfOL tREYSIBHERY-uct | on), the

cystonmetric investigation is performed w thout any

anaesthesia or restraint. The mce are placed into a

Optaiahi ¢ Tag elayGCafizn dasertBmg of) ghea catieter (7 aday} . affEnecreation of the

Do SHORET PPEAGOT, g REREed Jvihout any anaesthesia or

restraint. The mice are placed into a metabolic cage (Gazzada, Buguggiatade, Italy). The
bladder catheter is connected to a pressure transducer, which in turn is connected to a
Grass® 7E Polygraph recorder. The bladder is continuously filled with saline at room
temperature by means of a microinjecton pump (CMA 100, Carnegie Medicine, Solna,

Sweden), at a filling speed of 25ul/min.

The amount of voided urine is measured by means of a fluid collector, connected to a
force displacement transducer (FT 03 D; Grass instrument Co., MA, USA). After a
stabilization period of 60-80 minutes, in which the bladder is continuously filled,
reproducible voiding patterns are achieved and recorded over a period of 30 minutes. The
following parameters are measured: Micturition interval (time between 2 voids), baseline

pressure (lowest pressure between 2 voids), threshold pressure (pressure immediately
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Grass(r) 7E Pol ygraph recorder. The bl adder is
continuously filled with saline at room 25 tenperature
whgoomezaied of a m croinjecton punp (CVA 100, Car@iETB2006/003683

Medi ci ne, Solna, Sweden), at a&3filling speed of

251/ m n. The anount of voided urine is nmeasured by

Q?m@furﬁoﬁ'\#’dﬂnﬁﬁ{éd? Crhféiurltﬁﬂ%f@s‘sh@(rﬁ&1ﬁumf wiéRg pressure), and

I spl acenent transducer (FT 03 D, Grass instrunent

misturitih, valehp, Residual alrueolsst:mptwd regnivally getimeg abfthe end of the

60- 80 nrn tes, h the Iadd t|nuou

PHOEHY PRIHIER L0 SRS B PLPHLSE falis RS saige nfused
HRGRE RIS RIwEnR i pRis tRDavet b affound Stesili@dl et Ng
paraneters are nmeasuréd: Mcturition interval (time

bet ween 2 voids), baseline pressure (1 owest pressure

bet ween 2 v0|ds , thr sho ssurg16 ressure

hr?n%’d‘iné]ﬁ iy ¢ Bshy FREY betwsen moving artifacts
%ﬁevo'fﬁdé%afaﬂaér%n%lohﬁ” That@Pce oTiitd eHlfebii M funnel under the grid

pressure X1 mum vol ding pressure), and mcturition
of chanmetabbléscapa atas piaped wih ertiinilakr nﬁﬂuad)ﬂw 3 tines at
the end of the cystonetry and neasured. Bl adder
capacity is calculated as the anmount of saline infused
ﬁﬁﬁ01&§ Qh@ bet ween 2 voids, plus the average

Nt of ual urine. 5 The animals are
contlnuously observed in order to distinguish between
noving_artifacts_ _and non-voidi.ng bl adder

H@anng@@mbﬁ@ectsrﬁiéﬂxg tions of ecg}vplétéqq mgy g flsgjonstrated in the
tﬂﬁ?ﬁfnﬁ %@eﬂfﬂe dtef] %vh'i@f dt@s ﬂfég&féﬁ’?ssois&rs@&%taﬁ\kﬁqon lower
er o |cone Bl ol ogi cal Exanple B The

Wizasf trﬁcttaﬂunﬁid‘nemt me ghiteheig addptahfnonn@oe fet ah&ur J Pharmacol. 383:
i nvention may be denonstrated in the follow ng

b k8al nodel which eval uates the effects of test
substances on lower urinary tract function in the
gui nea- pi g adapted from Doe et al (Eur J Pharnacol.
M8frialdind MetBods 1999). Materials and Met hods
Ani mal s: Fenml e Hartl ey gui nea pigs (body wei ght
300-350 grams). 20 Surgical procedure: The aninals

Blitnaf? g?@%%ﬁ&e&ﬁ%%d%éa %§ g%ﬁg(%l %350—9/55 rams).

ntrap i ded do e of 80%
initially and 20% 15 mn |ater. Body terrperature IS

mai nt ai ned at 372C t hroughout the experinen Th&1
rgigaer p;roge@;(ﬁosgae animals are anaesthetized wi urethane (1.5 gkg

intraperitoneally) given as a divided dose of 80% initially and 20% 15 min later. Body
temperature is maintained at 37+2°C throughout the experiment. The bladder is exposed
through a lower abdominal incision and a polyethylene catheter with a small cuff is
inserted in the bladder dome and secured with a purse-string suture. The ureters are then
ligatured. The bladder is replaced under the abdominal wall and the catheter is connected
via a T-tube to a pressure transducer in order to measure intravesical pressure. The
trachea is cannulated. The jugular vein is cannulated to allow administration of test

compounds and the femoral artery is cannulated in order to collect plasma sample.

Cystometry: A series of filling cystometry cycles are performed throughout the
experimental measurement period to establish baseline parameters and determine drug

effect. Before each cystometry cycle, the bladder is emptied manually. Saline at room
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through a | ower abdom nal incision and a pol yethyl ene
catheter wwth a small cuff is 25 inserted in the

whb@ddeiedone and secured with a purse-string BCI/IB2006/003683

The ureters are then |igatured® The bl adder is

repl aced under the abdom nal wall and the catheter is
(ERPASREET th¥h Mffsed-coHtiudullyantortBe ladgert vidiediadRteriaba flow rate of
order to nmeasure intravesical pressure. The trachea

609 ph/min anélda Theujitieulogeursei dhe sfollawing aniewrition apdrameters are

adm nistration of tes C nds. and,t he f ral .
iy S et bty SRR MELTAR Byt BHR, e pressure in the
Badat Qiur'fﬁg @i&&gﬁ%& YThestH®d VestuE (ThM, | RiiurBy St ORBIER Ymicturition
cycles aré perfornmed throughout the experinental
ovemsuméhent period to establish baseline paraneters

and determ ne drug effect. Before each cystonetry

cycle, the bladder is enptied manually. Saline at room

ot o &7@92%{%9?/ ARGORR/ RR3RBBtioACoft BIBBAA hiafhetes (mean of 3

then 1 nfus tinuously into the bladder via the
mztirioarcyales)a tedfst swstaateonfehid® B ddiministenett ¢dntiauously for 60 minutes.
icturition occurs, The f.oll ow m cturition .
RihirratenSths il iion @uriotr PRGBSOt €Y Sherygmetry parameters is
S e iah R idtlrids les. For
e A R e e L A U e
conitimaioatstudidsc themegtemtive dasas obthe ¢esticemporrds ate/mifusad iagsther over
of dru ,effeﬁé:_Af er the detergi nfnti on of baseline
0 mirepaiad foligwinedhe measireent of PRiTIIRY BHETPLery ost
substance or vehicle is adm nistered continuously for
60 mnutes. At the end of the drug infusion period,
Résultef f ect of drug on cystonetry paraneters is 10
determ ned by taking an average of the neasurenents
made in two mcturition cycles. For conbination
udi - 1 t] u i i
i S R O 0 P TP Sd S REP F o ncrease in
hiveurivoas prasmn) voiertms dhd MDFMriahibiter, s 3-diedi-f5s(4-eth@piperazin-1-

R e SNl B0 Dy P

: i R o )
@Bgﬁﬁ;@ﬁngﬂﬁg(ﬁé@ﬁ@ %r%gragz Compound A”, see Example 2, WO 98/49166,
0.1 5uhgkgni3p- Areficgd rmpdxoephenydall- dedopyor di nni2tuyitionepressure.  The
-1, 6-di hydro- 7H pyrazol o[ 4, 3- d] pyri m di n-7-aone

qongiratioaot; exyhuheim (348 megkshnia Gempeund éx@n% pgke) \ggpduced a

&g{l}é%gel BetictOinOmitur YnKSess eg&aﬂ%%cgml@&ﬂp&nﬁ%l(b.ﬂ mg/kg)

on In mcturition pressure.
alone. Thus these data appear to imply a synergistic effect of oxybutynin and the higher

dose of Compound A tested on micturition pressure.

The effects of oxybutynin (3.18 mg/kg) and Compound A (0.11 mg/kg, 0.32 mg/kg) alone

and in combination on threshold volume are shown in the Table 1.

Table 1: Effects of Oxybutynin and Compound A on Cystometry Parameters in the

Anaesthetized Guinea-pig



conbi nati on of oxybutynin (3.18 ng/kg) plus Conpound A

(0.32 ny/ kg

) produced a

gr eat er

reduction in

wWOorR@rAritee on pressure than observed w th ConpoR@IB2006/003683

(0.32 ng/ kg)

al one.

Thus thesé’data appear to inply a
synergi stic effect of oxybutynin and the higher
of Conpound A tested on mcturition pressure.

dose
25 The

effects of oxybutynin (3.18 ng/kg) and Conpound A
Treathdenty/ kg| %0. GRamgy ky) %l €hangarid |i n conbi nati on on
t hreshol d vplune are shcgﬁ [ ge Table 1. Table 1:
Ef fects of ar ﬁﬁg nd A on Cystonetry
Parameters | prdbige 30 ANagsahfet i zed |GQui nea-pig WO
2007/ 072169| PCT/ 1 B2006/ 003683 27 Trleat nent % Change
Oxybutygiange| i n B2t uri tli on f18.82shol{d Pressure Vol une
Oxybutynin [ 3.2 + 18.9| (3.18 mg/kg) Conpound A -6.7
(.28 mg/ke) 11| ny/ kg) Conpgund A -6 + 11.4 (0.32 ny/kg)

—E§5%55§Xﬂ%£— It +1.5,%10-47 Conpound A (0.11
g/ 'Kg ybutynin® (3.18 ng/%@) + -13.3 -4 Conpound
@11 ea@Re)1y/ kg) WO 2007/ 372169 PCT/ | B2006/ 003683
Compound A -6 +11.4

(0.32 mg/kg)

Oxybutynin

(3.18 mg/kg) +1.5 +10.4

+

Compound A

(0.11 mg/kg)

Oxybutynin

(3.18 mg/kg)

+ -13.3 -4

Compound A

(0.32 mg/kg)
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28 dains: 1. A pharmaceutical formulation
conprising: a PDE5 inhibitor; and 5 a nuscarinic

waeagmsst . 2. A fornmul ation as clai med i n cl BETIBR2006/003683

wherein the PDE5 inhibitor is ¢8 ected from
sildenafil; tadalafil; 10 vardenafil;

CrafmgAcet yl - 2- but oxy- 3-pyri di nyl)-3-ethyl -2-(1-ethyl -
=azeti di nyl )- 2, 6-di hydro- 7H

pyrazol o[ 4, 3-d] pyri m di n-7- one;

- (5- Acet 0X ridi.n ) 3-ethyl-2-(1-isopro
1[53y| 3&&’;@%‘? F‘H% fpof%lagf)ﬁiéfﬂ?lg S/l pyrazolo [4, 3 -d]
PYHET ot ARE; .
5-T2- et hoxy- 5- ( 4- ethyl pi per azi ne- | -sul phonyl)-pyridin
a Busdalin®-aptdgphisl- [ 2- met hoxy- et hyl ]

- 2, 6-di hydr o- pyr azol o[ 4, 3-d] pyri m di n- 7- one;
4-[ (3-chl or o- 4- net hoxybenzyl ) am no] - 2-[ (2S) - 2- ( hydr oxy

Jret h_VA_)f tfl&ﬁdnddsr&ia]tm)éhln Maim 1, whereln the PDES inhibitor is selected from:
(pyrim 2-yl methyl ) pyrim di ne- 5- car boxam de

s(iRiéneifiZQO)

3- (1- met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1 H pyrazol o[ 4, 3
pimdin-5-yl)-N-[2-(1 20

\gﬂéz%{vpyr rolidin-2-yl)ethyl]-4-propoxybenzenesul f onam
A’8159); and pharmaceutically acceptable salts

F-(feAeafyl-2-ButoAyfopyridiagl)-drtted-26(l aithg (8- azetidingd) 3. G-ddvydro-7H-

cl ai m% vvherelcp ghe PDE5 inhibitor is selected from

pEZQl S rApymIdiR-Jeeat i | ;  vardenafil; DA-8159; and

f—(is—éc% E%—?}‘gp@g&-ﬁ-@fr@@)&?-i%ﬁ{gﬁg'{(ggfopio;fyl -3-azetidinyl)-2, 6 d1h dro-7H-

2-met hoxy- ef hyl

pyra&oldl4 G- ct]pmdrchn-ﬁwmzol o[ 4, 3-d] pyri m di n-7-one; and
ghar maceuti c acce table salts t ere

bosthewyrdd-c %Bg(glyl)-pyrl I 3- eylpl 2-[2-methoxy-
ethyl]-2,6—d1hydro—pyrazolo[4,3-d]pyr1m1d1n—7—one,

4-[(3-chloro-4-methoxybenzyl)amino]-2-[(2S)-2-(hydroxymethyl)pyrrolidin-1-yl]-N-
(pyrimidin-2-ylmethyl)pyrimidine-5-carboxamide (TA-1790);
3-(1-methyl-7-0x0-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-N-[2-(1-
methylpyrrolidin-2-yl)ethyl]-4-propoxybenzenesulfonamide (DA 8159);

and pharmaceutically acceptable salts thereof.

3. A formulation as claimed in claim 1 or claim 2, wherein the PDE35 inhibitor is
selected from:

sildenafil;

tadalafil;

vardenafil;

DA-8159; and
5-[2-ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-pyridin-3-yl]-3-ethyl-2-[2-methoxy-ethyl]-
2,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one;

and pharmaceutically acceptable salts thereof.
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29 4. Aformulation as clained in any one of the
precedi ng clainms, wherein the PDE5 inhibitor is

waedogotad from sildenafil; 5- PCT/IB2006/003683

[ 2- et hoxy- 5- (4- et hyl - pi perazi n&? |
-sul phonyl ) -pyridin-3-yl]-3-ethyl-2- [2-nmethoxy- 5
gthyl A'fgmﬁjlﬁ’tﬁcf}b/éjsr élaiﬁh/édaaﬁ%9[o41e%fdh@gfebéﬂiﬂg Bla#n§\herd@Adhe PDES
pharmaceuti cally acceptable salts thereof. 5. A
ihbibitat Rtselectedrond:ai ned i n any one of the preceding
¢l ains, wherein the nuscarinic antagonist is selected
filjo at ropi ne; fluvoxate; hyoscine; oxybutynin;

¥
oy | 161 etk P ofdnss ovridin-3-v11-3-ethvl-2-[2-methoxy-
R s e P e ey ™
othy3-Rloedilydro-pyydzalv(418:d jpyimantloet;i ne; propi veri ne;
trospium 20 solifenacin; fesoterodine; and

3 PhaEBIautiGalY agceRtabitaltp thereddi t s thereof. 6. A

fornmul ation as clained in any one of the preceding

clainms, wherein the 25 nuscarinic antagonist is

sel ecAefbrinuiibn dar clhnat iin; anyoonyb of ythe mrecetiplgt elagus, neherein the
(+)-N, N-diisopropyl - 3- %2- hydr oxy- 5- hydr oxymet hyl phenyl
useagpisApagPRishe speeted 9B sol i f enaci n;  f esot er odi ne;

atropine;
fluvoxate;
hyoscine;
oxybutynin;
darifenacin;
tolterodine;
(+)-N, N-diisopropyl-3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropylamine;
propantheline;
propiverine;
trospium;
solifenacin;
fesoterodine;

and pharmaceutically acceptable salts thereof.

6. A formulation as claimed in any one of the preceding claims, wherein the
muscarinic antagonist is selected from:

darifenacin;

oxybutynin;

tolterodine;

(+)-N, N-diisopropyl-3-(2-hydroxy-5-hydroxymethylphenyl)-3-phenylpropylamine;
solifenacin;

fesoterodine;

and pharmaceutically acceptable salts thereof.
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and pharmaceutically acceptable salts thereof. WO
2007/ 072169 PCT/ 1 B2006/ 003683 30 7. A formul ation as

web@roeded n any one of the preceding clainms, WEr/E22006/003683

the nuscarinic antagonist is $él ected from
tolterodine, fesoterodine, and their pharmaceutically
ACCepPA aRkRumAbA Sas Slafned %€ @Y Snd’BEThe Preddin@r cRfifk, Bwherein the
muscarinic antagonist, as defined in any one of )
wohigcarigicl andagopist n is heselvatedf aftomr efobifrodingedifesatrseding,orand  their
he trest nt Oflngi' 9. A nethod of treatnent of
RIGRAce YidSFRPALS $Alt aneous, separate or sequenti al
adm ni stration of a PDE5 inhibitor and a nuscarinic
ant agoni st, as defined in any one of 10 clains 1 to
&, tdJse phsPDES inhibiwedndfa swsdariniceantagamist, a0defined in any one of
Phar maceuti cal products_conprising. a PDE5S inhipj
i yls ihe B S e e Rt daf e dersi Ay LBS: of
clainms 1-7, as a conbined preparation for
si mul t aneous, separate or sequential use in the )
9.r eat Aremdthaf ofl teBeBnerdtSof T TS hemps singnemnlsgheons, sepatatetos sequential
s.claimed in .one.of clainms 8 to 10, wherejn the
éL s;rgqur %éeq]gﬁ%%f g%zgyl a H)élé@qgwcaaxgﬁgqmsé,eas (ieli]meé1 in any one of
AREANHACRE Epquif intiied bPLIH Rblfgty, uUse, method or
products as alnmed in any one of the preceding 20
clainms, wherein the PDE5 inhibitor is sildenafil, or a
har maceuti cal |y acceptabl e salt of ,.and th ..
s c heRmEcelEe g RIER; SORBFIS@Eod ﬁﬂféfrmhlbltor and a muscarinic
£end ideRhbd ACEEPIAR! 6 SRlitas 17ETKOL - colibindd tion
?cﬁ%{ﬁgﬁat%{%ns, use, %‘tohod or prIO(SJIuct S as C(|: al r%gd i%)rﬁepara fon 2or
simyltareus) semdrate e sehjuemtial Ase indbe whamennoftIHETDES
inhibitor is sildenafil, or a pharmaceutically
acceptable salt thereof, and the nuscarinic
nt agapl &k, | REHNE clfifned i 1hi6R!4 ¥ 10, wherein th
A cepane, IR oL G oltpe o 0 BREGHOMERIS K 10, wherein the
IET $ dxdurgenayy frelyprehsy, asctotiaomegteiincomtivereee of clainms 1
to 12, wherein the PDE5 inhibitor is
5-[ 2- et hoxy- 5- (4- et hyl - pi perazi ne-1 -sul phonyl ) -pyridin

o i i i f th di
T3 . 3Fhs fulgton: s ietbod o pipguct 8 g i agy one f U preceding
cldng] peietn chenPDESN@hibitor & gildenafilc @uta pledringcanticalpyt adreptable salt
salt thereof, and the muscarini c_antagoni st i

. I'S.
thepeofe rBdilisanussAriic apRRgemisicie (Rl aling oadpbptraseatically poceptable salt
haegeof . WO 2007/ 072169 PCT/ | B2006/ 003683

oo

13. The formulations, use, method or products as claimed in any one of claims 1 to 12,
wherein the PDES inhibitor is sildenafil, or a pharmaceutically acceptable salt thereof, and

the muscarinic antagonist is fesoterodine, or a pharmaceutically acceptable salt thereof.

14. The formulations, use, method or products as claimed in any one of claims 1 to 12,
wherein the PDES5 inhibitor is 5-[2-ethoxy-5-(4-ethyl-piperazine-1-sulphonyl)-pyridin-3-
y1]-3-ethyl-2-[2-methoxy-ethyl]-2,6-dihydro-pyrazolo[4,3-d]pyrimidin-7-one, or a
pharmaceutically acceptable salt thereof, and the muscarinic antagonist is tolterodine, or a

pharmaceutically acceptable salt thereof.
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weDES/of1 bitor is

31 15. The fornul ations, use, nethod or products as
wherein the

clained in any one of clains 1 to 12,
PCT/IB2006/003683

5-[ 2- et hoxy- 5- (4- et hyl - pi per azi3de-| - sul phonyl ) - pyridin

- 3-
4.1 - 3rigd ﬂaﬁhul%n&% 0 RS Hbducts R-Hikyd hpaﬂyyd@mlc&hﬁs 1t012,

pyrimdin-7-oné, or a pharmaceutically

, 3-d]
\almenpt the |IRDESR irthiliitoe rie 6 [2-atinak yt Fré4-eth ke pipéenatine-d mudpjonyBpyridin-3-
acc

giﬁf N ée[rgodl tﬂoxy—otlilyl] 52 g‘ d{ﬁ%‘ ) r-r;?y%gz% o[ﬁ%l é]%ﬂlmlf ﬁ) Hacpr{ee or a
pharmaceutically acceptable salt thereof, and the muscarinic antagonist is fesoterodine, or

a pharmaceutically acceptable salt thereof.



