WO 2004/ 002461 PCT/ 1 B2003/002657 1 Novel Conbination The invention relates
to a conbination of a) an inhibitor of cyclic guanosi ne nonophosphate
(cGW) spwoizbbaooptsasphodi esterase type 5 (PDE5) and b) @cTAB2mgh@ssnsi n | |
receptor antagonist and particularly the use of such a conbination for
treating hypertension. Blood pressure (BP) is defined by a nunber of
haenodynam ¢ paraneters taken either in isolation or in conbination.
Systolic blood pressure (SBP) is the peak 10 arterial pressure attained as
the heart contracts. Diastolic blood pressure is the mninmmarterial
pressure attained as the heart re xeT The dlfference between the SBP and
the DBP is defined as the pul se pr'&"é*u mbipatiopy her t ensi on, or el evat ed
BP, has been defi.ned as a SBP of at |east 140mHg 15 and/or a DBP of at

| east 90 By this definition, the preval ence of hypertension in
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non-cl i i cahgmnsumg reGepter afi@onibt afd paicdiarly iyp asé ensusiea gombiraitioarfohave
I sol at ed E)E/! P|I h rgéa{iqtenm on (1SH), 20 i.e. they have an elevated SBP and
a nor mal patl B Is associated wiwth an increased risk of stroke,
nyocardi al i nfarctl on, atrial fibrillation, heart failure, peripheral
vascul ar di sease and renal nPal r ment (Fagard RH, Am J. Ceriatric

Car di ol ogy Blaqdipressarep(®P) i detinat byva nuibeired heayrosiykamds; panamersge@rppl 2),
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resi stance, .and that npst hypertensjve subjects have_ abnormal cardi ac
out put and mw&&@&f%g?ﬁeﬁﬁép a3 H]?c'ééﬁrﬁﬁﬁ@(e& Jhg&lf?qpﬂg@between

the SBP and the DBP is defmed as the pulse pressure (PP).

Hypertension, or elevated BP, has been defined as a SBP of at least 140mmHg

15 and/or a DBP of at least 90mmHg. By this definition, the prevalence of hypertension
in developed countries is about 20% of the adult population, rising to about 60-70%
of those aged 60 or more, although a significant fraction of these hypertensive
subjects have normal BP when this is measured in a non-clinical setting. Some
60% of this older hypertenéive population have isolated systolic hypertension (ISH),

20 i.e. they have an elevated SBP and a normal DBP. Hypertension is associated with
an increased risk of stroke, myocardial infarction, atrial fibrillation, heart failure,
peripheral vascular disease and renal impairment (Fagard, RH; Am. J. Geriatric
Cardiology 11(1), 23-28, 2002; Brown, MJ and Haycock, S; Drugs 59(Suppl 2), 1-12,
2000).

25
The pathophysiology of hypertension is the subject of continuing debate. While it is
generally agreed that hypertension is the resuit of an imbalance between cardiac
output and peripheral vascular resistance, and that most hypertensive subjects have
abnormal cardiac output and increased peripheral resistance there is uncertainty

30  which parameter changes first (Beevers, G et al.; BMJ 322, 912-916, 2001).



30 which paraneter changes first (Beevers, Get al; BM] 322, 912-916,
2001). WD 2004/ 002461 PCT/1B2003/ 002657 2 Despite the | arge nunber of
drugs avawbabbsooz461vari ous pharmacol ogi cal categories, PCRABRIWB/NER6S7
diuretics, al pha-adrenergic antagoni sts, beta-adrenergi c antagonists,

cal cium channel bl ockers, angiotensin converting enzyme (ACE) inhibitors
and angiotensin receptor antagonists, the need for an effective treatnent
of 5 hypertension is still not satisfi,ed. Angiotensin Il receptor

ant agoni sts (angi ot ensi n receptor blogkers, ARBs), which block the
vasoconstrictive action of the renin-an iotensin-aldoste[one syste are
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agent ssbuthypaiendion iv/sill maeatiskbept ed as therapeutic agents in this field.

They are, however, useful in the treatnent of male erectile dysfunction.
According to a first aspect, the present invention provides the use of a
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bl ood pressure, such as essential hypertension, pulnonary hypertension,
secondary Qif)ﬁﬁtsr-t ension, isolated systolic hypertension, hypertension

associ ated with di abetes, hypertension associated with atherosclerosis, and
renovascul ar hypertension, and further extends to conditions for which

el evat ed Phosphodiesterase type 5 (PDE5) is a cyclic guanosine monophosphaie (cGMP)-

specific phosphodiesterase. Inhibitors of PDE5 decrease the rate of hydrolysis of
15 ¢GMP and so potentiate the actions of nitric oxide. They have been suggested as
antihypertensive agents but have not yet been adopted as therapeutic agents in this

field. They are, however, useful in the treatment of male erectile dysfunction.

According to a first aspect, the present invention provides the use of a combination
20 comprising a) a PDES5 inhibitor and b) an angiotensin Il receptor antagonist in the
manufacture of a medicament for treating diseases, particularly cardiovascular and

metabolic diseases, more particularly hypertension.

~ As used herein, the terms “treating” and “treatment” include palliative, curative and
25 prophylactic treatment. The term “hypertension” includes all diseases characterised
by supranormal blood pressure, such as essential hypertension, pulmonary
hypertension, secondary hypertension, isolated systolic hypertension, hypertension
associated with diabetes, hypertension associated with atherosclerosis, and
renovascular hypertension, and further extends to conditions for which elevated
30 blood pressure is a known risk factor. Accordingly, the term “treatment of
hypertension” includes the treatment or prevention of complications arising from



30 bl ood pressure is a known risk factor. Accordingly, the term"treatnent
of hypertension” includes the treatnent or prevention of conplications
ari si ng fworzodd2604/ 002461 PCT/ | B2003/ 002657 3 hyper t @agiismo3/andsot her
associ ated co-norbidities, including congestive heart failure, angina,
stroke, glaucoma and inpaired renal function, including renal failure.

Met abol i ¢ di seases include in particular nmetabolic syndrone (al so known as
syndronme X), diabetes and inpaired glu%pse t ol erance, including
conplications 5 thereof, such as diabetic retinopathy and diabetic

neur opat h Her ei nafter nbi nat i gns of a, PDE5 i nhi hitor and, an angi ot ensin
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and speci f féiluré‘%g‘iﬂe?%ﬁ?ﬂoke' d;laﬁ&ﬁﬁ&fa% iMPRRE@ Péridl Sunctoh! inBRidiR] Rnaefillire. as
conbi nati ons of 10 i nvention. The conbi nations of the invention have
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term"the RigE6Of, shclbas didbetieastnapafidEand dizbetit aeufapatiuse in the invention,

i ncluding all pharmaceutically acceptable salts, solvates and pol ynor phs
of that PDE5 inhibitor. Simlarly, the termthe term"the angiotensin ||

receptor P«Iéfréiﬁgﬂérséomﬂiﬁaﬂéné‘ﬁf@P@Eﬂiﬁﬁﬁ)htﬂréhd éﬁ%@&énéﬁ‘ﬂ‘é@@b’c@? for use
in the invention, 20 including all pharmaceutically acceptable salts,

sol vat es aﬁatqg@ngaﬁvﬂgngln@fcqnni@ﬂatmﬁg@fcﬁp@ﬁélcrPDES inkdifere andspagifini st. The
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ant agoni st Fm ne eva uat I on potency and
sel ect @i t jnvestiog. | iterature 25 met hods foll oned by eval uat ion of their
toxi city, pharmacokinetics (absorption, netabolism distribution and
elimnation), etc in accordance with standard pharmaceutical practice.

Sui tabl e comBRAstsinatichs GTARE ifveatioA have B alvartage that they are more potent,
less toxic or have other more desirable properties than PDES inhibitors or
angiotensin Il receptor antagonists when used alone for treating hypertension.

15
Hereinafter the term "the PDES5 inhibitor" means a PDES inhibitor for use in the
invention, including all pharmaceutically acceptable salts, solvates and polymorphs
of that PDES5 inhibitor. Similarly, the term the term "the angiotensin Il receptor
antagonist’ means an angiotensin Il receptor antagonist for use in the invention,
20 including all pharmaceutically acceptable salts, solvates and polymorphs of that
angiotensin Il receptor antagonist.

The suitability of the PDES5 inhibitor and the angiotensin Il receptor antagonist can
be readily determined by evaluation of their potency and selectivity using literature

25 methods followed by evaluation of their toxicity, pharmacokinetics (absorption,
metabolism, distribution and elimination), etc in accordance with standard
pharmaceutical practice. Suitable compounds are those that are potent and
selective, have no significant toxic effect at the therapeutic dose, and preferably are
bioavailable following oral administration.

30



sel ective, have no significant toxic effect at the therapeutic dose, and
preferably are bioavailable followng oral adm nistration. 30 WD

2004/ 0024w 0 20082003/ 002657 4 Pot ency can be defi nedPa3/182008/@R65Val ue,
bei ng the concentration of conpound necessary to inhibit the enzyne
activity by 50% 1C50 values for the PDE5 inhibitors nay be determ ned
using the PDES5 assay in the Test Methods Section hereinafter. Preferably,
t he PDE5 inhibitors have an | C50 agai nst the PDE5 enzyne of less than 5
100nM nore preferably [ ess than 50nM Selectivity ratios may readily be

det er m ned the s l.e rson, ratio,of correspondi ng | C50 val ues
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the PDE5 inhibitors have an | C50 agai nst PDE5 of |ess than 100nM and a
selectivity over PDE3 of greater than 100 fold. 20 Oral bioavailablity
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intestinal tract (G T), can be predicted fromin vitro sol ubility
experi nents conducted

Preferably the PDES inhibitors are selective for the PDE5 enzyme. Preferably they

have a selectivity for PDE5 over PDES3 of greater than 100, more preferably greater

than 300. More preferably the PDES has a selectivity over both PDE3 and PDE4 of
15  greater than 100, more preferably greater than 300.

Preferably the PDES5 inhibitors have an |Cso against PDE5 of less than 100nM and a
selectivity over PDE3 of greater than 100 fold.

20  Oral bioavailablity refers to the proportion of an orally administered drug that
reaches the systemic circulation. The factors that determine oral bioavailability of a
drug are dissolution, membrane permeability and hepatic clearance. Typically, a
screening cascade of firstly in vitro and then in vivo techniques is used to determine
oral bioavailablity.

25
Dissolution, the solubilisation of the drug by the aqueous contents of the gastro-
intestinal tract (GIT), can be predicted from in vitro solubility experiments conducted
at appropriate pH to mimic the GIT. Preferably the PDES5 inhibitors have a minimum
solubility of 50ug/ml. Solubility can be determined by standard procedures known in

80 the art such as described in Lipinski CA et al.; Adv. Drug Deliv. Rev. 23(1-3), 3-25,
1997.



at appropriate pHto mimc the G T. Preferably the PDE5 inhibitors have a
mnimum solubility of 50g/m. Solubility can be determ ned by standard

pr ocedur eaokmemm2ion 30 the art such as described in LipiPaIRB200X0&@b657l . |
Adv. Drug Deliv. Rev. 23(1-3), 3-25, 1997. WD 2004/002461

PCT/ 1 B2003/ 002657 5 Menbrane perneability refers to the passage of a
conpound through the cells of the GT. Lipophilicity is a key property in
predicting this and is determined by in vitro Log D7.4 neasurenents using
organi c solvents and buffer. Preferably the PDE5 5 inhibitors have a Log
D7.4 of -2 to +4, nore preferably -1 to +3. The Log D can be determ ned by
standard procedures known in the art such as described in Stopher, D and
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absorption process or thHe liver to do so | nmediately post-absorption: the
first pass effect. Assay systens such as m crosones, hepatocytes etc are
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e e o Sherotoy Sansalscbaspidiiing Prefestly. s P DB MbRos age 2 Caco2
1518- 1523, 14Q@P greater than 2x10%cm.s™, more preferably greater than 5x10%cm.s™. The
Caco2 flux value can be determined by standard procedures known in the art such
as described in Artursson, P and Magnusson, C; J. Pharm. Sci, 79(7), 595-600,

15 1990.

Metabolic stability addresses the ability of the GIT to metabolise compounds during
the absorption process or the liver to do so immediately post-absorption: the first
pass effect. Assay systems such as microsomes, hepatocytes etc are predictive of

20 metabolic lability. Preferably the PDE5 inhibitors show metabolic stability in the
assay system that is commensurate with an hepatic extraction of less then 0.5.
Examples of assay systems and data manipulation are described in Obach, RS;
Curr. Opin. Drug Disc. Devel. 4(1), 36-44, 2001 and Shibata, Y et al.; Drug Met.
Disp. 28(12), 1518-1523, 2000.

25
Because of the interplay of the above processes, further support that a drug will be
orally bioavailable in humans can be gained by in vivo experiments in animals.
Absolute bioavailability is determined in these studies by administering the
compound separately or in mixtures by the oral route. For absolute determinations

30 (% orally bioavailable) the intravenous route is also employed. Examples of the
assessment of oral bioavailability in animals can be found in Ward, KW et al.; Drug



Because of the interplay of the above processes, further support that a
drug will be orally bioavailable in humans can be gained by in vivo
experi merwe 200/@ederal s.  Absol ute bioavailability i s detrernBres0e2ast hese
studies by adm nistering the conpound separately or in m xtures by the
oral route. For absolute determ nations 30 (%orally bioavail able) the

I ntravenous route is also enpl oyed. Exanples of the assessnent of oral
bi oavailability in aninmals can be foundyin Ward, KWet al.; Drug WO

2004/ 002461 PCT/1B2003/ 002657 6 Met. Disp. 29(1), 82-87, 2001; Berman, J
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the inventigiy BaAKS ndNeepMICRTRUG Met3DEOP LY [2) 951036 O1wsp di scl osed in
EP- A- 0463756, EP- A-0526004 and pgbl i shed i ngzepr national patent applications

WO 93/ 06104, WO 98/49166, WO 99/54333, WO 00/ 24745, WO 00/27848, WO
01/ 27112, - YD, o the . 70l 9l 3, 4-dj pyri m di n-4- ones
di scl osed Y%céé&%ég)ggg%gmwgﬂo%%i@ééﬂ@%gé '%éﬁéﬁtﬁ? 'shed i nternational
patent &pplication WO 93/07149; the pyrazol o[ 4, 3-d] pyrimdines disclosed in
0 021 5612614 R 2gRRE 3 PSR EBng SiscSd i frF-BARIRBAE P O5RBODEnal
pat ent appl Appulsizh¥@ i3 triedidRaL i o4 WD

di scl osed i n@%l i shec!l i nt eir@ngt?é(;ﬁgtl @@Fgﬁé&aWngq1gﬁ’ WO %&%@gglwq he 15
pUr i n- 6- onea9/a8%5, VEUONRAEAS, VO 00/27845.N® DH 2712, WKBa1/98564 AatIWARI

patent apph4 | St idin.. ; .
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publji sh‘Eed i@ﬁfgfﬂﬁatamﬂwmisbpdj irdeMad(d)nM?MtéeﬁﬁmBatide% 82/073 49; tge

i m dazo[ 5, 1-f] JAlrriazin-ones, di scl osed . in EP-A-1 719 and in

publ i shed 9%%%‘%‘9@3‘5’%”"&%?? B&Pl%ﬁam%‘/sﬁ@'ﬂ@%@"ﬁ@"@ B3tent aprlisationsds
di scl osed w01 hs ' ' ' b Qfki 3/4C ;

i G oqui nasor | Rop0s D OB IUo8 b0 indoNT) ORON REAND eyl st s oy
1257- 1263, BRuidighed international patent application WO 93/12095; the pyrido[3,2-d]pyrimidin-

4-ones disclosed in published international patent application WO 94/05661: the

3

15 purin-6-ones disclosed in EP-A-1092718 and in published international patent
application WO 94/00453; the hexahydropyrazino[2’,1°:6,1]pyrido[3,4-b]indole-1,4-
diones disclosed in published international application WO 95/19978; the
imidazo[5,1-f][1,2,4]triazin-ones disclosed in EP-A-1092719 and in published
international application WO 99/24433; the bicyclic compounds disclosed in

20  published international application WO 93/07124 and the imidazoquinazolinones
disclosed in Rotella DP et al, J. Med. Chem. 43(7), 1257-1263, 2000.

The contents of the published patent ‘applications and journal articles and in
particular the general formulae of the therapeutically active compounds of the claims

25  and exemplified compounds therein are incorporated herein in their entirety by
reference thereto.

Still further examples of PDES inhibitors for use with the invention include: 4-bromo-
5-(pyridylmethylamino)-6-[3-(4-chlorophenyl)-propoxy]-3(2 H)pyridazinone; 1 -[4-[(1,3-

30  benzodioxol-5- yimethyljamiono]-6-chloro-2-quinozolinyl]-4-piperidine-carboxylic
acid, monosodium salt; (+)-cis-5,6a,7,9,9,9a-hexahydro-2-[4-(trifluoromethyl)-



The contents of the published patent applications and journal articles and
in particular the general fornulae of the therapeutically active conpounds
of the clworewo4/@346and exenplified conpounds therein arePChaB2qan@ssd herein
in their entirety by reference thereto. Still further exanples of PDE5
inhibitors for use with the invention include: 4-brono-

5- (pyri dyl nmet hyl am no) - 6- [3 (4 chl or ophenyl ) - propoxy] - 3( 2H) pyri dazi none;
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propoxy) - 3- (2H) pyri dazi none; |-ne rmrphollnoacet -2-n-
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inhibitors for_use with the invention inc 2- et hoxy- 5- 4rrethy|
1- pi per azi ﬁpﬂﬁ:ﬂ%%@ﬁ?'ﬁrlﬁ%yﬁ?@“ﬁ& ﬁ§19-4§5r{BﬁV%rby€mdl gh-51866

di hydr o- 7H pyrazol o[ 4, 3-d) pyri m di n-7-one (sildenafil) also known as
1-[[3-(6, 7- di hydro-1-net hyl -7-o0xo- 3-propyl -1

H pyr azol oPfeferdf BPEmintiibitads yor)use-with the invention include:

et hoxyphenyl ] sul phonyl ] - 4- net hyl pi per azi ne (see EP-A-0463756); 20

5- (2- et hoxy- 5- nor phol i noacet yl phenyl ) - 1- et hyl - 3- n- propyl - 1, 6- di hydr o- 7H
pyr azohg[ 4 532Bihyxy-Hi(dinfetRylonpipcs&ansuIph &P pReAY - 1-methyl-3-n-propyl-1,6-

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (sildenafil) also known as 1-[[3-(6,7-
dihydro-1-methyl-7-oxo-3-propyl-1 H-pyrazolo[4,3-d]pyrimidin-5-yl)—4-
ethoxyphenyl]sulphonyl]-4-methylpiperazine (see EP-A-0463756);

20 5-(2-ethoxy-5-morpholinoacetylphenyl)-1-methyl-3-n-propyl-1,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one (see EP-A-0526004);

3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxyphenyl}-2-(pyridin-2-

yl)methyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (see W(098/49166);
25

3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxyethoxy)pyridin-3-yl]-2-

(pyridin-2-yl)methyl-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (see

WO099/54333);

30  (+)-3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-methoxy-1(R)-
methylethoxy)pyridin-3-yl]-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one,



3-et hyl - 5-[5- (4- et hyl pi perazi n-1-yl sul phonyl ) - 2- n- propoxyphenyl ] - 2- (pyridin
-2- yl)met hyl -2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (see

W98/ 491 68D;200282461 PCT/IB2003/002657
3-ethyl - 5-[5- (4-ethyl pi perazi n-1-yl sul phonyl ) - 2- (2- net hoxyet hoxy) pyri di n- 3-
yl]1-2- (pyridin-2-yl)nethyl -2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n- 7- one
(see WD99/54333); 30

(+)-3-ethyl-5-[5-(4-ethyl pi perazin-1- yIsuI phonyl ) - 2- ( 2- met hoxy- 1(R) -

met hyl et hoxy) pyridin-3-yl]-2- rret hyl -

i hydr zol i n
DCT 1 Bo00sFEoTe IR 4 et b Q'P'peraz'”q'y'g\%g MR A2 methoxy-1-
3- et hyl - 5- friethyle® iB-BiyI-2-rivtAiAL D B dro 2 H-birhz&b 1.
met hyl et hyI ] ox é/)e waﬂwy yﬂ}z met hyl Zméwdl hydrgﬁﬂ—l- &f?@%‘gﬁﬁué‘lﬁfﬂ%u m
di n-7- one 5{‘9@9 33333) ; 5 5-[2- et hoxy- 5- (4- et hyl pi pe
razi n- 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl-2-[2-nmet hoxyet hyl ] -
2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one, al so known as
1- { 6- et hox H-[B-eliBxyei- I(ﬁleﬂﬁllGlperazimyﬁ-ylsulphonyl)pynd|n-3 -yl]-3-ethyl-2-[2- methoxyethyl]

2-(2- d
oy 1yt sul BRSO AenkTorA S AR s, ot i dihrbosys iz
5-[ 2- buthek i th
1 et i oo e i‘mmw"r‘%’léﬁké"-‘f?*ifg?*b”"?‘yg‘dﬁﬂ’ﬂ’rﬁ'd’“ R one (set
WO 01/ 271R¥idviStipha }1 ?thyﬂaupqraétnﬁdﬁ?e Wéﬂ1é2?ﬂ)ﬂl3pl emple 8);
razin- 1- yIsquhonyI)pyrld in-3-yl]-3-ethyl -2-phenyl -2, 6- 15
di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (see WD 01/27113 Exanpl e 66);

5d(ﬁ gt@at y5-[24$n-bpmxy-53(-4pghhyhtlpwaz)m-a—ydsmiphemfl)(oyﬂdmapyk])%éthgil-zme.t| di InyI )22 6
-di ro-7H r.azol.ol 4 S 1/ 2711 Exa e 124
20 5 (5 acBIMIDBRIEA R B byl Sapyrty one Gee WO - © o

- 3-azeti di oy,{2)712365)chmbmd15)0 7 H pyrazol o[ 4, 3-d] pyri m di n-7-one (see WO
01/ 27112, Exanmple 132); (6 R 1 2a R-2,3,6,7,1 2,1 2a-hexahyd

ro-2- rrethyl 6-(3,4-methyl en ed ioxyp h enyl) - pyra2| no[2 1':6,1
I pyr i do[ 3, 41hlkigl s 1a-strflsih&aGint 1 FRBIHbhYpyriiE3 Y- -ethyl-2- pmenyf)g%ound

15 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-d ihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one (see WO 01/27112, Example 124);

20  5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one (see WO 01/27112, Example 132);

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylened ioxyphenyl) -
pyrazino[2',1":6,1]pyrido[3,4-b]indole-1,4-dione (tadalafil, IC-351), i.e. the compound

25 of examples 78 and 95 of published international application WQ95/1 9978, as well
as the compound of examples 1, 3, 7 and 8;

2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f[1,2,4]triazin-4-one (vardenafil) also known as 1-[[3-(3,4-dihydro-5-
30 methyl~4—oxo-7-propylimidazo[5,1-f]-as-triazin-Z-yl)-4-ethoxyphenyl]sulphonyl]—4-



25 of exanples 78 and 95 of published international application W95/19978,
as well as the conpound of exanples 1, 3, 7 and 8;

2- [ 2- et howp-28040b2t1hy| - pi per azi n- 1-yl - 1- sul phonyl ) - phenypClrAB2a0@0éRgs7 7- pr opy
| -3H imdazo[5,1-f][1,2,4]triazin-4-one (vardenafil) also known as
1-[[3-(3, 4-di hydro-5- 30

met hyl - 4- oxo- 7- propyl i m dazo[ 5, 1-f] -as-triazin-2-yl)-4-ethoxyphenyl ] sul phon
yl]-4 WD 2004/ 002461 PCT/1B2003/ 002657 o4 9 et hyl pi perazine, i.e. the
conpound of exanples 20, 19, 337 and 3§% of published international

application 24433

[P ehi o PP RREHR e comRRNSLS! RAles;2By 15,307 and 336 of published
H pyr azol OhrﬁeﬁTaﬂlbﬁalrap”phdafbn woegbmmgpoxy] acetic acid (see WO 02/59126,
Example 1); 3-(1 -nethyl-7-o0xo- 3- propyl 6, 7-di hydro-1

H pyrazol o[ 4, 3-d] pyri m di n- 5- yI) N-(2-(1-

T Y S GEA ARK fo b R RS ES I S Bl Sores I fRkRLE S
(exanpl & 15-Ymefhuntylasiesid acidhisee O @21591%a)rﬂxaumleam W03/ 07124 (EISA));

and 7, 8=di hydr o- 8- oxo- 6-[ 2- pr opoxyphenyl ]-1 H i m dazo[ 4, 5- g] qui nazol i ne
and 1-[3-[1-[(4 15 fl uorophenyl)nethyl]-7,8-di hydro-8-oxo0-1

H- d | - ds 3
1 dazoL & mb iy nasel oyt ol i nmpyRbe s Lrap e 4y auncs, 3

preferred mbylphmltﬂlm@rxé) lih\f') ﬁﬁomwhenmqsmmwnamrd@(@es\éﬂ(beelé’awsom t he

20 group a H?ﬂéggfeutlcally accept abl e salts thereof:
5-[ 2- et hoxy- b5- hyl - :
1- plpeﬂ92|nylsulphonyl)phenyl] 1- net hyl - 3- n- propyl 1 6-

di hydr o- 7H- d | d R12 ,3,6,7,
12, 120 nex A S BRRr A B e, el uiRea i Gromple | B§1 oRlRbes 1716 4
] pyrido[ 3, %tb}natldﬁhl%riplréaﬂérOVAﬁO%/@WbNEIlSAI) Caﬁiﬁl) 25

2-[ 2- et hoxy-5-(4- ethyl pi perazin-1 y -

- sul phonyl) - phenyl ] - 5- net hyl - 7- pr opyl -
7,84dihydro-8-oxo-6-[2-propoxyphenyl]-1 H-imidazo[4,5-g]quinazoline and 1-[3-[1-[(4-
15 fluorophenyl)methyl]-7,8-dihydro-8-oxo-1H-imidazo[4,5-g]quinazolin-6-yl}-4-
propoxyphenyl]jcarboxamide (compounds 3 and 14 from Rotella DP et al.; J. Med.
Chem. 43(7), 1257-1263, 2000).

More preferred PDES inhibitors for use with the invention are selected from the

20  group and pharmaceutically acceptable salts thereof:
5-[2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (sildenafil);
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1':6,1]pyrido[3,4-bJindole-1,4-dione (tadalafil, IC-351);

25  2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f][1,2,4]triazin-4-one (vardenafil);
3-(1-methyl-7-oxo-3-propyl-6,7-dihydro-1H-pyrazolo[4,3-d]pyrimidin-5-yl)-N-(2-(1-
methylpyrrolidin-2-yl)ethyl)-4-propoxybenzenesulphonamide;
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyl]-

30 2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one; and



imdazo[5,1 -t][1,2,4]triazin-4-one (vardenafil); 3-(1

- met hyl - 7- oxo- 3- propyl - 6, 7-di hydro-1

H pyr azol wp2o8wapyri m di n-5-yl)-N-(2-(1- PCT/IB2003/002657

met hyl pyrrolidin-2-yl)ethyl)-4-propoxybenzenesul phonam de;

5-[ 2- et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyridi n-3-yl]-3-ethyl-2-[2-ne
t hoxyethyl] 30 2, 6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one; and WO

2004/ 002461 PCT/ | B2003/ 002657 10

5- (5-acetyl - 2- butoxy 3 pyrldlnyl) 3- etﬂ9| 2-(1-ethyl-3-azetidinyl)-2,6-dihy

dro-7H pyrazol ob yrimdin-7-one. A particularly preferred PDE5
i nhi bitor 55{5@09 J-@ttmj;gyy -§-Ryaidifh)3rethyl-241-ethyl-3-azetidinyl)-2,6-dihydro-7 H-

pi per azi n&@gkg@?@dglea“?yhﬁﬁ%ﬁrhjonget hyl - 3- n- propyl - 1, 6- di hydr o- 7H pyr azol o[ 4,

3- d] pyri enaf1l’) (also knovvn as
1-[[3-(6, 7-di hydro- 1 - net hyl - 7- oxo- 3- propyl -

oty pi peP AR R Bk by RS ﬁs} B er ot i1 denat i

citratesi Spnp@r@mwlwlpﬁ@h;ﬂﬁihbnyq-q rﬁémvpi’,i?ﬁpt@bylaﬂB'-dlﬁﬁﬂélTH-byrafz@WBOF
ant agonl sts for use wt he i nventi on i ncl ude candesartan epr osart an,

i rbesartan d]ﬂYGQ‘é‘i"ﬂe?nonQI(ﬁ%ﬂﬁf“&l(ﬁls@kﬂ@&&ﬁﬁdn[[%é@@xdjhwl’o -1-ggthyl A <oxp-3-

angi of onsi ROV 7 EERERANELE: o My RS AR IR BoRER  0r 01 ° 21

sil denafi | rraathlylpiaeo@m)t&nd phar'rr%eaﬁddllyzmdepﬂabtmsaaltsathereoz0 Sidénbdihaftrdte &nd

i rbesartan SI den and | osartan; sildenafil and ol nesartan; sil denafil
and ol mesaft si | denafl | and tel m sartan;
10

Examples of angiotensin 1l receptor antagonists for use with the invention include
candesartan, eprosartan, irbesartan, losartan, oimesartan, olmesartan medoxomil,
saralasin, teimisartan and valsartan.

15  Preferred combinations of PDES5 inhibitors and angiotensin 1l receptor antagonists
for treating hypertension are:

sildenafil and candesartan;
sidenafil and eprosartan; |

20 sildenafil and irbesartan;
sildenafil and losartan;
sildenafil and olmesartan;
sildenafil and olmesartan medoxomil;
sildenafil and telmisartan;

25 sildenafil and valsartan;
tadalafil and candesartan;
tadalafil and eprosartan;
tadalafil and irbesartan;
tadalafil and losartan;

30 tadalafil and olmesartan;

tadalafil and olmesartan medoxomil;



25 sildenafil and val sartan; tadalafil and candesartan; tadalafil and
eprosartan; tadalafil and irbesartan; tadalafil and |osartan; 30

t adal af i Iwarrdosdopassart an; tadal afil and ol nesartan nedoPomiB200¥2657

2004/ 002461 PCT/1B2003/ 002657 11 tadalafil and telm sartan; tadal afil and
val sartan; vardenafil and candesartan; vardenafil and eprosartan; 5
vardenafil and irbesartan; vardenafil and |osartan; vardenafil and

ol mesartan; vardenafil and ol nesartan nedoxom |; vardenafil and

tel mi sartan; and 10 vardenafil and val shttan. The pharnaceuti cal

combi nations of the invention are useful in the treatment of diseases

i ncl udi ng dadalabhanstigimisagian; net abol i ¢ di seases, and they may al so be

useful int . .ot her diseases such as thronbosis, and in the 15
managemnent tg&%ﬁf?’iﬁé‘g?@%ﬁ"ow ng percutaneous transl unenal coronary

angi opl ast war{émafs an@taAdpsatamt s"). Preferably the cardi ovascul ar di sorder
to be treated . is héﬁ rtension, congestive heart failure, angina, stroke or
renal fail Ma&denaii greé’lf%‘?'%ﬁﬁny t he cardi ovascul ar 20 disorder is essenti al

hypert emsi ApyrdOrdfMBAA"IMeBYARKL ensi on, secondary hypertension, isolated
systolic hypertension, hypertension associated with di abetes,

vardenafil and losartan;

vardenafil and olmesartan;

vardenafil and olmesartan medoxomil;

vardenafil and telmisartan; and

10 vardenafil and valsartan.

The pharmaceutical combinations of the invention are useful in the treatment of
diseases including cardiovascular and metabolic diseases, and they may also be
useful in the treatment of other diseases such as thrombosis, and in the

15  management of patients following percutaneous translumenal coronary angioplasty
(“post-PTCA patients”).

Preferably the cardiovascular disorder to be treated is hypertension, congestive
heart failure, angina, stroke or renal failure. More preferably the cardiovascular

20 disorder is essential hypertension, pulmonary hypertension, secondary
hypertension, isolated systolic hypertension, hypertension associated with diabetes,
hypertension associated with atherosclerosis, renovascular hypertension,
congestive heart failure, angina, stroke or renal failure. In a particularly preferred
embodiment, the disorder to be treated is essential hypertension. In another

25 particularly preferred embodiment, the disorder to be treated is pulmonary
hypertension. In another particularly preferred embodiment, the disorder to be
treated is secondary hypertension. In another particularly preferred embodiment,
the disorder to be ireated is isolated systolic hypertension. In another particularly
preferred embodiment, the disorder to be treated is hypertension associated with

30 diabetes. In another particularly preferred embodiment, the disorder to be treated is



hypertensi on associ ated with atheroscl erosis, renovascul ar hypertension,
congestive heart failure, angina, stroke or renal failure. In a

parti cul awbyoprebeired enbodi ment, the disorder to be PCFaBaw3I®R6sssent i al
hypertension. In another 25 particularly preferred enbodi nent, the disorder
to be treated is pulnonary hypertension. In another particularly preferred
enbodi nent, the disorder to be treated is secondary hypertension. In

anot her particularly preferred enbodinmept, the disorder to be treated is

I sol ated systolic hypertension. In anotfer particularly preferred

enbodi ment, the disorder 1o be treated is hypertensi on associated with 30

di abetes. |RYRGHENAON Fnsepiala With gtharesclerosts. efoarpthemparticwarypdeded to be
treated is dEh3ARMERORERsIPEY h&?&@éé@euzfggqovagcmgpﬁfd&&%b%. associ at ed

wi th atherosclerosis. In another partic rl'y preferred enbodi nment, the
di sorder to be treated is renovascul ar hypertension. Preferably the

bol i j ' ' ' I S I 5
G abores. i maranpiRedipibaRi finess Iehekpatod HRgaTed duepsLtiuthegpn: ny and
d: abeti cst lrm'ab@nee; fnwltudMy?)mplﬁfaﬁ?ﬁ@tberédﬂe_sUa’i la_b@iagxétidir%mmt ttH)BaridzTﬂ%bégdt
cose tol erance e- i abet es, non-jnsulin dependen e- i abet es
gr ui nsul i n-REHSERABMH @7'3[1%9@%@%{659@%&&%"%@6%@ 'E‘&@Irﬁﬂ %F%gﬂémﬁfﬁﬂé’ﬁt i on

can be admg é11eaisse@59ﬂ@@n-m¢h,iwgtxegemﬁrtﬁié-z dshetéSBt MsafiktefedderR b ur

with a sui tagl e pharnmaceutica I prent, diluent or carrier selected with
regard to tdiabeiesended route of adm nistration and standard pharnmaceutical
practice. 15 For exanple, the conbinations of the invention can be

adm nistered orally, buccally or sublingually in the formof tablets,

capsul ey n1Tihé comblriationloftiesinvasticn cdr beadninisleesd alopki btit Will g&®drelly bas or
suspensi ons, ,whi ch ma,x contain flavouring or colouring agents, for

i medi at e- , aBINFIRE In admixtueg with @ suitgbleRharmageytichl exsipieshtdlyENLer ¢atTighs e
appl i cat | ongolediB ilITeyRR} foA8 ibnbbe rdUY BR bURThiEsMidH & Bendafy ni stered as
fast- 20 dispersing or“fast-dissolving dosage forns or in tﬂe formof a

hi gh ener gyPhArgesestieal practice.

15 For example, the combinations of the invention can be administered orally, buccally
or sublingually in the form of tablets, capsules, multi-particulates, gels, films, ovules,
elixirs, solutions or suspensions, which may contain flavouring or colouring agents,
for immediate-, delayed-, modified-, sustained-, pulsed- or controlled-release
applications. The combinations of the invention may also be administered as fast-

20 dispersing or fast-dissolving dosage forms or in the form of a high energy dispersion
or as coated particles. Suitable formulations may be in coated or uncoated form, as
desired.

Such solid pharmaceutical compositions, for example, tablets, may contain
25 excipients such as microcrystalline cellulose, lactose, sodium citrate, calcium
carbonate, dibasic calcium phosphate, glycine and starch (preferably corn, potato or
tapioca starch), disintegrants such as sodium starch glycollate, croscarmellose
sodium and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropylmethylcellulose (HPMC), hydroxypropylcellulose
30 (HPC), sucrose, gelatin and acacia. Additionally, lubricating agents such as

magnesium stearate, stearic acid, glyceryl behenate and talc may be included.



or as coated particles. Suitable fornulations may be in coated or uncoated
form as desired. Such solid pharmaceutical conpositions, for exanple,

tabl ets, weyoeweaiin 25 exci pients such as m crocryst alPCirnB2mwabézasose,

| actose, sodiumcitrate, calcium carbonate, dibasic calcium phosphate,

gl ycine and starch (preferably corn, potato or tapioca starch),

di sintegrants such as sodium starch glycollate, croscarnellose sodium and
certain conplex silicates, and granulagbon bi nders such as pol yvinyl pyrro
| idone, hyd roxyp ropyl methylcel I | ose (HPMC), hydroxypropyl cellul ose
30 (HPC), sucrose, gelatin and acaci a. Add| tionally, lubricating agents
such as magnesium stearate, stearic acid, glyceryl behenate and talc may
be i ncl udedneMOIAARGAGRARIOTEEMSR00R! MakaiRe Ity Eha cFohbeaickap iRt  on
exanples are illustrative only and are not intended to limt the scope of
t he i nvent mmscmwvtbeum@n@@nemtlvleéaar@d@r&mﬂﬂnﬁaa sonbatienef theviewention. 5
Formul ation 1. Atablet is prepared using the followng ingredients :
Active ingredient (50ng) is blended with cellulose (mcrocrystalline),

si | i consdi éprmalatiostieari c acid (funed) and the m xture is conpressed to

formtabl ets For mu nt r.avenous formul ati on may be prepared
by combi ni ﬁ\gtagﬁe?ﬁ/@epﬁb@éﬁ‘?'ﬂ%ﬁ’ @wag)'"%ﬁd ?§oton| c saline (1 000m) The
tablets ar %cﬁv@mga@dléme@omg)as §rbaad@mhmeqe@§é mﬁ&éc@é@ﬂ'ﬁb’f silltbhfidxide,
conpression or a wet or ﬂ@e)mu ation process cores may be
coated wi ﬁteaaq@mcecbffum@d) av@ mbdureds (compsesaedsPipBniaietsa sinmilar type
may al so be enployed as fillers in gelatin or HPMC capsules. Preferred
excipients in this regard include | actose, starch, a 20 cellulose, mlk

sugar ¢0 hiﬁghnu’laltiemﬂ ar wei ght pol yet hyl ene egcoI s. For aqueous

suspensi on I nhi bi an lotensin Il receptor
ant ggoni st in in ravenous formulatlon mayl%Ee prepared By com gmng ctR/eelngre ient P

(100mg) with isotonic saline (1000ml)

The tablets are manufactured by a standard process, for example, direct
15 compression or a wet or dry granulation process. The tablet cores may be coated
with appropriate overcoats.

Solid compositions of a similar type may also be employed as fillers in gelatin or
HPMC capsules. Preferred excipients in this regard include lactose, starch, a

20 cellulose, milk sugar or high molecular weight polyethylene glycols. For aqueous
suspensions and/or elixirs, the PDES5 inhibitor and angiotensin Il receptor antagonist
may be combined with various sweetening or flavouring agents, colouring matter or
dyes, with emulsifying and/or suspending agents and with diluents such as water,
ethanol, propylene glycol and glycerin, and combinations thereof.

25
Modified release and pulsatile release dosage forms may contain excipients such as
those detailed for immediate release dosage forms together with additional
excipients that act as release rate modifiers, these being coated on and/or included
in the body of the device. Release rate modifiers include, but are not exclusively

30 limited to, hydroxypropyimethyl cellulose, methyl cellulose, sodium
carboxymethylcellulose, ethyl cellulose, cellulose acetate, polyethylene oxide,



may be conbined with various sweetening or flavouring agents, colouring
matter or dyes, wth emul sifying and/ or suspendi ng agents and with

di | uent s wocho&m®2wat er, ethanol, propyl ene glycol and @cyaszaospozasd

conbi nati ons thereof. 25 Modified rel ease and pul satil e rel ease dosage
fornms may contain excipients such as those detailed for i mediate rel ease
dosage forns together with additional excipients that act as release rate
nodi fiers, these being coated on and/or_ jncluded in the body of the
device. Release rate nodifiers incl ude,“tut are not exclusively 30 limted
to, hydroxyprogyl met hyl cel | ul ose, net h%ll cel l ul ose, sodium

car boxynet h§ardBan gugs &arkemer, asamppiogsethagsiiatgicopelymeast Rydrogenatod cagiotne

oxi de, WD : 0 i
ot haor y1 atd SanBeoa vk bl b eftilon ddbil iAot My o3 BRRS et ! ©
wax, cel | ul celalose ghéhalaiehredhadrglic agid copglymepphdenikiures thelréol ddedified hal at e,

nmet hacrylic_aci d caopol r gnd m,xtures thereof. Mdified release and

Ul sat e refEse T BURAAG piRgsugeAtaTons TecaeR &0 PBATPn &

rel ease g ateldueeirhte MOJRYIAY Rkeiplchts. RRbIRASE ratdirRodiBid ¥xdigieAtsanay @8t s may be
present both within the dosage formi.e. within the matrix, and/or on the
dosage f orRresenidotlyyithin he cgqﬁagaé@r% e cWihin e medidx, amdiyansiheglasage

di ssol vi ng gdasags l{p%rnr'fHE%HQE?Pfr EOREs) nay contain the 10 fol | ow ng

i ngredi ents: aspartanme, acesulfanme potassium citric acid, croscarnellose
sodi um crospovi done, diascorbic acid, ethyl acrylate, ethyl cellul ose,

latin, hyd | hyl . cel | ul j i ,
Tot hyl et MRt SHRERY o RlsBlvirtEi 08 Yo Bt IFR TORE PoalF R o7 ¢ ca
silicomadi O%ilawmgs@%urérﬁé:aarspbrtagieya_@éanfamesp@thyﬁu&ﬁ ey heitiuomesedtnellose

sorbitol, xylitol e terns dispersing or 15 dissol Viqu]gg as used herein to
descri be FOEdiugy erogepddaratdiasraibicasids sthyhasiviaie oathyhaedlulgsgaggelait ance

Form can beNsrogEPaR s KORIERE InagnsiR shiok el meihitof IRy ThiachRagn®
mint flavouring, polyethylene glycol, fumed silica, silicon dioxide, sodium starch
glycolate, sodium stearyl fumarate, sorbitol, xylitol. The terms dispersing or

15  dissolving as used herein to describe FDDFs are dependent upon the solubility of
the drug substance used i.e. where the drug substance is insoluble a fast dispersing

dosage form can be prepared and where the drug substance is soluble a fast
dissolving dosage form can be prepared.

20 The combinations of the invention can also be administered parenterally, for
example, intracavernouslly, intravenously, intra-arterially, intraperitoneally,
intrathecally, intraventricularly, intraurethrally, intrasternally, intracranially,
intramuscularly or subcutaneously, or they may be administered by infusion or
needleless injection techniques. For such parenteral administration they are best

25 used in the form of a sterile aqueous solution which may contain other substances,
for example, enough salts or glucose to make the solution isotonic with blood. The
aqueous solutions should be suitably buffered (preferably to a pH of from 3 to 9), if
necessary. The preparation of suitable parenteral formulations under sterile
conditions is readily accomplished by standard pharmaceutical techniques well-

30 known to those skilled in the art.



di ssol vi ng dosage form can be prepared. 20 The conbi nati ons of the

I nvention can al so be adm nistered parenterally, for exanple,

i nt racavewpaosl/dog461i ntravenously, intra-arterially, i ntPraepaBRiseneasly,
intrathecally, intraventricularly, intrau reth rally, intrasternally,
intracranially, intranuscularly or subcutaneously, or they may be
adm ni stered by infusion or needleless injection techniques. For such
parenteral admnistration they are best,. 25 used in the formof a sterile
aqueous sol ution which may contain other substances, for exanple, enough
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the prescribing physician and will depend on the age and weight of the subject and

severity of the symptoms.

15

For oral and parenteral administration to human patients, the daily dosage level of a

combination of the invention will usually be from to 5 to 500mg/kg (in single or

divided doses).

20 Thus tablets or capsules may contain from 5mg to 250mg (for example 10 to
100mg) of the combination of the invention for administration singly or two or more
at a time, as appropriate. The physician in any event will determine the actual
dosage which will be most suitable for any individual patient and it will vary with the
age, weight and response of the particular patient. The above dosages are

25 exemplary of the average case. There can, of course, be individual instances where
higher or lower dosage ranges are merited and such are within the scope of this
invention. The skilled person will appreciate that the combinations of the invention
may be taken as a single dose as needed or desired (i.e. prn). It is to be appreciated
that all references herein to treatment include acute treatment (taken as required)

30 and chronic treatment (longer term continuous treatment).
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may be formulated to contain a powder mix of the combinations of the invention and

15  a suitable powder base such as lactose or starch.

Aerosol or dry powder formulations are preferably arranged so that each metered
dose or “puff’ contains from 1ug to 50mg of a combination of the invention for
delivery to the patient. The overall daily dose with an aerosol will be in the range of

20 from 1ug to 50mg which may be administered in a single dose or, more usually, in
divided doses throughout the day.

Aiternatively, the combinations of the invention can be administered in the form of a
suppository or pessary, or they may be applied topically in the form of a gel,

25 hydrogel, lotion, solution, cream, ointment or dusting powder. The combinations of
the invention may also be dermally or transdermally administered, for example, by
the use of a skin patch, depot or subcutaneous injection. They may also be
administered by the pulmonary or rectal routes.

30 For application topically to the skin, the combinations of the invention can be
formulated as a suitable ointment containing the active compound suspended or
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with a 10 cyclodextrin. Cyclodextrins are known to forminclusion anci
non-i ncl usi®alecule. Drug-cyclodextrin complexes are generally useful for most dosage forms
and administration routes. As an alternative to direct complexation with the drug the
15  cyclodextrin may be used as an auxiliary additive, e.g. as a carrier, diluent or
solubiliser. Alpha-, beta- and gamma-cyclodextrins are most commonly used and
suitable examples are described in published international patent applications

WO091/11172, W094/02518 and WO98/55148.

20 Oral administration of the combinations of the invention is a preferred route, being
the most convenient. In circumstances where the recipient suffers from a swallowing
disorder or from impairment of drug absorption after oral administration, the drug
may be administered parenterally, sublingually or buccally.

25 The combinations of the invention may be used as part of a triple therapy regimen,
i.e. a treatment protocol in which the patient is treated with three pharmaceutical
agents. The third agent in the triple therapy may be a second PDES inhibitor or
angiotensin |l receptor antagonist, or it may be chosen from a third pharmacological
group. For example, it may be a neutral endopeptidase inhibitor, an angiotensin

30 converting enzyme inhibitor, a calcium channel blocker such as amlodipine, a statin



conpl exes with drug nol ecul es. Formation of a drug-cycl odextrin conplex may
nodi fy the solubility, dissolution rate, bioavailability and/or stability
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beta- and gamma-cycl odextrins are nost qgonmonly used and suitabl e exanpl es
are described in published international patent applications W91/11172,
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ci rcunst andasetihiere the recipient suffers froma swallowi ng disorder or
frominpairnment of drug absorption after oral adm nistration, the drug nmay
be adm ni stered parenterally, sublingually or buccally. 25 The conbi nati ons
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treatment protocol in which the patient is treate

phar nac2ut theaembagismenis spaeifieth hereinahave fonthetfisst aspeict extead dp yhesmyadpects:
second PDE5 inhibitor or angiotensin Il receptor antagonist, or it may be
chosen froma third pharmacol ogi cal group. For exanple, it may be a

neutral engopepaiphasmacaltidal tombinatiorbfthet invEhtIDNGoICAMURERSAS, 8BENIHEe or
inhibitor, a calci um.cyagr%el, bl _ocﬁq& such as am odi pine, a statin WO
2004/ 002461 PCTFPERIYS) agpEHsiration) Qi dipaling Aypedersion;i n, a beta bl ocker
(i.e. a beta-adrenergic receptor antagonist) or a diuretic. It wll be
appreci ated that the invention covers the follow ng further aspects and
that #0thé) enbaditienireatigyerieasionr tierdbeoraprising:tdye first pharasmpedticalxt end

to these aspect §:mnhiiti : Lea ihation of the invention (for
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hyper t ensi on; 16oinppsitiok conpuisinyrareangictehyipdr tegBpic? Bntddtmidti &ncey®ri si ng:
a) a first pharmaceuti ?al com)osi,ti on conprising a P inhibitor; b) a
second phar macefehtalger for the compositions;

15 i) a method of treating hypertension in a subject comprising treating said patient
with an effective amount of a combination of the invention.

Assay

Preferred compounds suitable for use in accordance with the present invention are
20  potent and selective PDES5 inhibitors. In vitro PDE inhibitory activities against cyclic

guanosine 3',5™-monophosphate (¢cGMP) and cyclic adenosine 3',5-monophosphate

(cAMP) phosphodiesterases can be determined by measurement of their ICs, values

(the concentration of compound required for 50% inhibition of enzyme activity).

25  The required PDE enzymes can be isolated from a variety of sources, including
human corpus cavernosum, human and rabbit platelets, human cardiac ventricle,
human skeletal muscle and bovine retina, essentially by a modification of the
method of Thompson, WJ et al.; Biochemistry 18(23), 5228-5237, 1979, as
described by Ballard SA et al.; J. Urology 159(6), 2164-2171, 1998. In particular,

30 cGMP-specific PDE5 and cGMP-inhibited cAMP PDES can be obtained from human
corpus cavernosum tissue, human platelets or rabbit platelets; cGMP-stimulated



conposition conprising an angiotensin Il receptor antagonist; and c) a
container for the conpositions; 15 iii) a nethod of treating hypertension
i n a subjwot20ecowpsalsi ng treating said patient wth an eCraBriog/eoasmount of
a conbination of the invention. Assay Preferred conpounds suitable for use
in accordance with the present invention are 20 potent and sel ective PDES5
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and cG\P-i glnsstiemstented mbESFOaellbe obt ai ned from human corpus caver nosum
tissue, human platelets or rabbit platelets; cGW-stinulated WO 2004/ 002461
PCT/ 1 B2003/ 002657 19 PDE2 was obtai ned from human cor pus caver nosum

cal ci unf calAssdys can bé GatiGANbd dithendgsing afRbdifiE4ton STAB bR dinathodestt i cl e;
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descr bed BRSNS Borakcpeb oA ST AR LAt S
[ 3H] - | abel TRK@RFICEHAOS Imgummary, for the scintillation proximity assay the effect of PDE
inhibitors was investigated by assaying a fixed amount of enzyme in the presence of
varying inhibitor concentrations and low substrate, (cGMP or cAMP in a 3:1 ratio
15 unlabelled to [°H]-labeled at a concentration of ~1/3 Km or less) such that IC5 = K.
The final assay volume was made up to 100ul with assay buffer [20mM Tris-HCI pH
7.4, 5mM MgCly, 1mg/mi bovine serum albumin]. Reactions were initiated with
enzyme, incubated for 30-60min at 30°C to give <30% substrate turnover and
terminated with 50ul yttrium silicate SPA beads (containing 3mM of the respective
20  unlabelled cyclic nucleotide for PDEs 9 and 11). Plates were re-sealed and shaken
for 20min, after which the beads were allowed to settle for 30min in the dark and
then counted on a TopCount plate reader (Packard, Meriden, CT) Radioactivity
units were converted to % activity of an uninhibited control (100%), plotted against

inhibitor concentration and inhibitor ICs, values obtained using the ‘Fit Curve’
25 Microsoft Excel extension.

Animal study

The efficacy of the combinations of the invention has been demonstrated in an
30  animal model of human hypertension using candesartan as a representative
angiotensin receptor Il antagonist and 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-



a nmodi fication of the protocol described by Amersham plc under product code
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(250- 4500) MeNeMabdatsatduisipseppsem. for  the measurement of systolic,
diastolic and nean arterial pressure. Cannul ae were

Drugs

15 Solutions of candesartan (0.02, ug/kg/min), PDES5 inhibitor (15.6ug/kg/min) and a

combination of PDES inhibitor and candesartan (15.6ug/kg/min + 0.02, ug/kg/min)

were infused as appropriate at a rate of 0.5mL/h. Control animals received

compound vehicle (5% DMSO, 10% PEG200, 85% water for injection (v/v)).

20 Protocol

Baseline haemodynamic parameters were recorded. Animals (n=6/group) were
randomised to receive a primed infusion of either vehicle or PDE5 inhibitor for a
period of 80min. At this point, these groups were further randomised to receive
either (i) vehicle or PDE5 inhibitor alone, (i) candesartan alone or (ii) a combination
25 of candesartan and PDES5 inhibitor. Changes in mean arterial pressure were
monitored during the study period. Summary data, expressed as change in mean
arterial préssure vs. vehicle treated animals are presented in the Table below.



inserted into the jugular veins and carotid artery. The trachea was al so
cannul ated 10 to facilitate respiration. Followng a 60m n post-surgical

st abi | i sawpanoqwedcnd, arterial bl ood pressure and hear PCTAB2I0300265T ecor ded
via a pressure transducer and PoNeMah data acquisition system Drugs 15
Sol uti ons of candesartan (0.02, g/kg/mn), PDE5 inhibitor (15.6g/kg/ mn)
and a conbination of PDE5 inhibitor and candesartan (15.6g/kg/mn + 0.02,
g/ kg/mn) were infused as appropriate gt a rate of 0.5mJh. Control aninals
recei ved conpound vehicle (5% DVBO, 10% PEG200, 85% water for injection
(v/v)). 20 Protocol Basel i ng—haermpdynamc—parareters—were—+ecorded. Animal s
(n=6/group) were random sed to receive a Pehiketi nfusion of eijther vehicle
or PDE5 inhibitor for a peniod of 60min. At this point, these |groups were
further random sed to receiVve cqgbdtan(i ) vedped e or PDES inhikitor al one,
(i1) candesartan alone or (i '(b)ozﬁg/‘kgﬁ’r?@h)nitiiﬁﬁibi%’& of| deamefdRadionan and PDES

i nhi bi t or .—Changes—+n—nrean—arter+al—pressure—were—trenrt-tored—dyri ng the
study peri quan§§mméyndﬁér@] expressed as|change in{mean arterijal pressure
vs. vehi clfe prds@aledebnaéli@és |are pa@sentef in-zhe T4bl e plew. vb

2004/ 002461 PCT/ (ni33Qg)3/ 0026%7 21 Treatmpnt candegartan PDES
(0. 029/ kg/lltmn)inhibitor Combination Change in nean-arterial pressure from
vehicle -3.2 -7.4 -32.6 (mHg) The data denonstrate that the conbination

ef fect of f sum

of the twoq; fr??e{\}?g {eecé%tg 5 n%tl?ﬁbﬁg%g%aﬁaﬂﬁpdﬁrgﬁg%gb@%y d”'@

for candes atgmﬂc)an(lpialgesm)at the sum of the two individual effects (7.4 mmHg for PDE5
inhibitor and 3.2 mmHg for candesartan) (p=0.058).
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5 WO 2004/ 002461 PCT/1B2003/002657 22 Cainms 1 The use of a conbination
of an inhibitor of cyclic guanosi ne nonophosphate specific
phosphodiwetessmetsiype 5 (PDE5) and an angi otensin || r@cegBzos/oeasagoni st
for the preparation of a medicanent for the palliative, curative or

prophyl actic treatnent of hypertension, including essential hypertension,
pul monary hypertension, secondary hypertension, isolated systolic
hypertensi on, hypertension associated wot h di abetes, hypertension
associated wth atherosclerosis and renovascul ar hypertensi on, congestive
heart failggs. angi na, stroke, diabetes and inpaired glucose tol erance. 2
The use ac é Hlng to claiml1, wherein the inhibitor of PDE5 has an IC50.

val ue of Hess Th@ﬂsé%@%n%.ﬁmmmmmhw@r6gcmc?unn@slﬁéemﬁ hekg#
wherein the inhibitor of PDE5S has an | C50 value of |less than 50n 4 The
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sel ected from 5551246hi8PMYF 1Rs At ofla
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2004/ 002461 PCT/ | B2003/ 002657 23
2 The use according to claim 1, wherein the inhibitor of PDE5 has an I1Cs, value

of less than 100nM.

3 The use according to any preceding claim, wherein the inhibitor of PDES5 has
an ICsp value of less than 50nM.

4 The use according to any preceding claim, wherein the inhibitor of PDE5 is
selected from

5-[2-ethoxy-5-(4-methyl-1-piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-
1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (sildenafil);

(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1".6,1]pyrido[3,4-blindole-1,4-dione (tadalafil);

2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methyl-7-propyl-
3H-imidazo[5,1-1[1,2,4]triazin-4-one (vardenafil);

3-(1-methyl-7-oxo-3-propyl-6,7-dihydro-1 H-pyrazolo[4,3-d]pyrimidin-5-yl)- N-(2-
(1-methylpyrrolidin-2-yi)ethyl)-4-propoxybenzenesulphonamide:



5-[ 2- et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl-2-[2-
nmet hoxyet hyl ] - 2, 6-di hydr o- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one; and

5- ( 5- acetwbD-28e4moe4pty - 3- pyri di nyl )-3-et hyl -2-(1 PCT/IB2003/002657
-ethyl -3-azetidinyl)-2,6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one and
pharmaceutically acceptable salts thereof. 5 The use according to claimd4,
wherein the inhibitor of PDE5 is selected from

5-[ 2- et hoxy- 5- (4- et hyl - 1- pi pe 23

razi nyl sul phonyl ) phenyl ] - 1- et hyl - 3- n- propyl -

har mosut | cal | 52 E0p0AEIEebhiibbdel LyEuRBBak BN MRt 208 o1 i m s,
wherei n t he i nhinsthonyetiylPRB&ihwirei7AHtpyrakolo[4,8id|py@ingidin/7-bihe; 4s¢ accor di ng

to any preceding claim wherein the angiotensin Il receptor antagonist is
sel ected from candesartan, eprosartan, irbesartan, |osartan, ol nesartan,

ol mesartan rTEd0)s%ie{oetﬁ@Bﬁ%ﬁg%p@@@&g?ﬁgagﬁ%ﬂ S-'sﬁéiét%ﬁh A8 6-dihydro-

pharmaceutical ly ‘accepta e accordi'ng to claim7,
wherei n the conffiHpirazelopst 3dpyrimidinbi-ooe of PDE5 and the angiotensin ||
receptor antagonist is selected from sildenafil citrate and candesart an;
sidenafil citrate and eprosartan; sildenafil citrate and irbesartan;

sil denafil citrahe phatmhosdichiyacceptalolesafis thered at e and ol nesart an;
sildenafil citrate and ol nesartan nedoxom|; sildenafil citrate and
telmsartan; and sildenafil citrate and val sartan. WD 2004/ 002461

PCT/1 B2003/§026%p¢ L%i’e a%cBRﬁrrlgﬁfclégﬁaf #hBkbid thefinRioRoltof BDBEGSS Seleldfod from

medi canment 1s for the treatnéent o
5-[2-ethoxy-5-(4-methyl-1-piperazinyisulphonyl)phenyl]-1-methyi-3-n-propyl-
1,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (sildenafil) and

pharmaceutically acceptable salts thereof.

6 The use according to claim 5, wherein the inhibitor of PDES5 is sildenafil
citrate.

7 The use according to any preceding claim, wherein the angiotensin |l receptor
antagonist is selected from candesartan, eprosartan, irbesartan, losartan,
olmesartan, olmesartan medoxomil, saralasin, telmisartan and valsartan and
pharmaceutically acceptable salts thereof.

8 The use according to claim 7, wherein the combination of the inhibitor of
PDES5 and the angiotensin |l receptor antagonist is selected from
sildenafil citrate and candesartan;
sidenafil citrate and eprosartan;
sildenafil citrate and irbesartan;
sildenafil citrate and losartan;
sildenafil citrate and olmesartan;
sildenafil citrate and olmesartan medoxomil;
sildenafil citrate and telmisartan; and

sildenafil citrate and valsartan.



hypertensi on 10 A pharmaceutical conposition conprising an inhibitor of
cyclic guanosi ne nonophosphate specific phosphodi esterase type 5 (PDE5)
and an awgi2ot«0m3din || receptor antagonist. 11 A phar na®ertiBzmB/o@osbi nat i on
for sinultaneous, separate or sequential admnistration for treating
hypertensi on, conprising an inhibitor of cGW specific phosphodi esterase
type 5 (PDE5) and an angiotensin Il receptor antagonist. 12 A kit for
treating hypertension, the kit conprisbpg: a) a first pharmaceuti cal
conposition conprising a PDES inhibitor; b) a second pharnaceuti cal
conposition conprising an angiotensin Il receptor antagonist; and c) a
container for the conpositions. 13 A nethod of treating hypertension in a

subj ect cogpri sfhegude acdordipgsaicthimat, whereinshawhddiceanest iy forstapatcatrabiit &F
sequentially with an effective anount of an inhibitor of PDE5 and an
angi ot ensi n’ | | "VEEBEPEIPNant agoni st .

10 A pharmaceutical composition comprising an inhibitor of cyclic guanosine
monophosphate specific phosphodiesterase type 5 (PDES5) and an
angiotensin Il receptor antagonist.

11 A pharmaceutical combination for simultaneous, separate or sequential
administration for treating hypertension, comprising an inhibitor of cGMP
specific phosphodiesterase type 5 (PDES5) and an angiotensin Il receptor
antagonist.

12 AKit for treating hypertension, the kit comprising: a) a first pharmaceutical
composition comprising a PDES5 inhibitor; b) a second pharmaceutical
composition comprising an angiotensin [l receptor antagonist; and c¢) a
container for the compositions.

13 A method of treating hypertension in a subject comprising treating said patient
simultaneously, separately or sequentially with an effective amount of an
inhibitor of PDE5 and an angiotensin Il receptor antagonist.



