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WD 2008/ 026156PCT/ |1 B2007/ 053448 THERAPEUTI C
COVPOSI TI ONS The present invention relates to a
product containing the conpound of fornmula (1) bel ow

wd dobsBs1s Pharmaceutically acceptable salt ObctAiSo7/053448
conpoun in conmbination wth at | east one conpound

havi ng PDE5 i nhibitory propértles or a
pharmaceutically acceptable salt 5thereof, for

t herapeutic use, sinultaneously, separately or over a
period of tinme, in the treatnment of a di sease wherein
vasoconstriction is invol ved. PCT ubI|cat|on WO

02/ 053557 descr THERARKETHe GAMPOSEBIONS ant agoni st s

i ncludi ng the conpound of fornula (I) and the use of
said endothelin receptor antagonists in the treatnent
of various di seases wherein vasoconstriction
"The pressinyisgention aclathetera prpéudt gensainiag glerpanmemy&ftfm@a (I) below
pul mronary and system c hypertension and erectile
dysfunction). AL
\/\N/S\N H Br

o )-e
®

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES-inhibitory propertics, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

PCT publication WO 02/053557 describes endothelin receptor antagonists including the
compound of formula (I) and the use of said endothelin receptor antagonists in the
treatment of various discases wherein vasoconstriction is involved (i.a. heart failure, angina

pectoris, pulmonary and systemic hypertension and erectile dysfunction).

PDE-5 inhibitors have been notably described in the following patent documents:

% US 5,250,534 (describing pyrazolopyrimidinone derivatives as PDE-5 inhibitors and
i.a. sildenafil as well as the use of the same for 1.a. hypertension and heart failure) and
EP 1 097 711 (describing i.a. sildenafil for pulmonary hypertension);

e

WO 99/24433 (describing t.a. vardenafil as well as the use of the same for ia.
hypertension, angina pectonis and erectile dysfunction);

% US 5,859,006 (describing i.a. tadalafil as well ag the use of the same for 1.a.

hypertension, pulmonary hypertension, angina and congestive heart failure);

s WO 00/27848 (describing i.a. udenafil and the use thereof for impotence).
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PDE-5 inhi bitors have been notably described in the
foll owm ng patent docunments- + US 5,250, 534

(descri bing pyrazol opyri m di none derivatives as PDE-5
inhibitors and i.a. sildenafil as well as the use of
the same for i.a. hypertensi®dn and heart failure) and
EP 1 097 711 (describing i.a. sildenafil for

pul nonary- hypertension); 15 WD 99/24433 (descri bing

Thé A%ph&ﬁ‘lrt deRaidy saprivelly sundh@atse ebmbidetisawe thercompound of
hypertensi on, angina pectoris and erectile

| fondybf(Dnmth @rppmpowgi bagag P -inHBaery popgtics gesults in an unexpected

syntﬁ%j)s € %t:ggtll_gﬁh \A% &R of %ﬁ;'gsegw% reﬁr[@as%@(m‘:strfcﬁ nlis 1§V01V6d

ary ertenS|on
congestlve heart failure); WO 00/27848 (descrlblng
Thdreiﬁre Haabati bf trdprichat Wbeldsher Bof pfauct nqmalamget}le comppound of
he Applicant has now surprisingly foun trﬁg g dof
formpesPradconthgn HERse B ARDBHEASIEY AL RUPHS ) ¢itragt compound o
u R [ iR -
forfi IR, ol bfitln S L i @E%P&F%Q?E*é’h?f%‘émt bl hatifle PDES
inhiditspapepeniosr @ o phannm:ewsntaﬂlwc&ciccmabls silhtroefy for therapeutic use,
.. Therefqre a subject of the p sent i S sur
slmﬁ}tmgﬁya{;ﬁ@rgf RpCYHe BW ntHn%fm ghef %f’ ! ?f:E} dlé;gase wherein
Cid or a pharmaceutically acceptable
nggﬁg&kﬁgggﬁg&ggﬁ%ound of foimula (I), in conblnatlon
w th at | east one (and preferably one) ca nd
In dmaaspagt, BRES is gravided & produph eoptrining the cgmpgun of formula (D) below
phar maceutically acceptable salt thereof; for
t herapeutic use, S|nth eously, separately or over a
period of t|ne~\\p»L‘eSLP5 gir a di sease wherein
vasoconstriction is 'I'n one aspect, there
I's provided a product e ' t he conpound of
formula (1) bel ow or atha maceuti cal |y accept abl e
sal t. of this conpound, p#Coegbi nati Qn_with at [ east
one conpound havi ng PDE5- |nh|b| ties, or a
phar maceutical |l y accept abl e éabfgL%; qgfor
t herapeutic use, sinultaneously, se arately or over a
period of tinme, in the treatment of a disease wherein
vasoconstriction is involved!

or a pharmaceutically acceptable salt of this’compound, in combination with at least one
compound having PDES5-inhibitory properties, or a pharmaceutically acceptable salt
thereof, for therapeutic use, simiiltancously, separately or over a period of time, in the

treatment of a disease wherein vasoconstriction is involved.

In another aspect, there is provided a pharmaceutical composition containing, as active

prmc1ples the compound of formula(l) as described in the first’ aspect, or a
pha.rmaceutlcally acceptable salt of said compound of formula (I), in combination with at
least one compound having PDES5-inhibitory properties, or a pharmaceutically acceptable

salt thereof, as well as at least one excipient.

In still another aspect, there is provided the use of the compound of formula (I) as

described in the first aspect, or a pharmaceutically acceptable salt of said compound of
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15 I n anot her aspect, there is provided a

phar maceuti cal conposition containing, as active
principles, the conpound of fornula (1) as described
in the first aspect, or a pharmaceutically acceptable
salt of said conpound of feaula (1), in conbination
with at |east one conpound havi ng PDE5-inhibitory
properties, or a pharmaceutically acceptable salt

fonhﬁﬁﬁr(ﬁolfn coﬁﬁnﬂﬁbh vith @ ledsEafl codfpould Binih € RDES-i#Ribitory properties,
fornmiulla (1), in conbination with at |east one

or gqripoumduticaliyngedepible st Bhearenty for dhremapaictuge of a medicament
ceuti,cal | y ;accept:abl e for the
lméﬁkdﬁgkﬁﬁ?glg? §ﬂﬁgﬁl Soq%ﬁﬁ@$%ﬁde§%§%8treat a

di-sease wherei n vasoconstriction is involved. The

Thef & Hloh N Ganar-pas E}J@&kﬁd@ﬂeﬁmdensdef ithi v4rons tefmg leed in the present

~various terns used in the pres at ent cati
patgah dPRYeation A Bl IRENEH Iy AIRR F yﬁhﬁﬂgg@cﬁg Lﬁle ﬁHJFéS?f{]C&UOH and

claﬁﬁe%{ﬂegﬁcgﬁ AR ¢ gg%lkﬁf’seﬂ*'%teééin%blpf)ﬁfd@s SEbroader or narrower

expressly set out" tion provides a broader or

- defiagtionower definition. "PDE-5" stands in the present

application for cyclic guanosine 3 51 nonophosphate

R SSPAROR P SRR BE S S & 7 gnegpoi

Gﬁﬁﬁ MRUldsferdie @ypedeans in the present appllcatlon
)E%?he thgrgpeutlc use concerned consists in the

adn1n|strat|on of two or nore active |ngred|ents by
“SimkBaandy? out ‘sivantinequst hwhempfeiringgto 2 therapoylic 58| Weaﬂs in the

' pre?‘?@‘é?@pﬁf) %tq(?r%@ab?hmﬁg‘ e%ES I;.IE(!J cteﬁle %@{tﬁ E'a@m‘ﬁﬁ@cratlon qf two

Ssent appllca I on erapeutlc
or HEI® 28 ANERERALEnGORSHHS bamé foulidendeed mhemaﬂtertane on of two
or nore 15 active ingredients at approxinately t he
same time by at |east t@p differ routes .
G o ci s ooy TERHein e present
appﬁﬁ?ﬁmn thﬁ't thDfhePIpe a0 bscUdBbdrhet ERistss tRAMdinithaaéd OMtwo or more
noreingredients at different tinmes, and in
actipafrd grﬁhélﬂs ateappackimaicht tha saroe timstbiyed 1@6@@400‘11?@” cptgioutes.
whi ch the entire adm nistration of one of the active

Byt A edlﬂg %&%ﬂﬂlsqaﬁlgﬁlogérgg Rgr% 0 1{%1'%9 i %%dﬁttp@itp.fe%ht%&)pﬁcmm

' the%ﬁhﬂﬁ%d@ oBGh NbrSefe ﬁfgﬁe(ﬁéntﬁ he d@ﬁ"&rbﬂteumﬂgrﬁﬂil anpsrticular an

for several nonths before adm nisterjng the other
adraioisiration. mythedi @asprding fonyhichi @A teatrg pinisiraien of opg of the active

si,mul t.aneou men b In thi
e TSR RE R Tab0y) BEaRa g hne ol o piber besins. n this way
it MASRGBNS td iadbnigiBtel Sonk nyOthee dctmes ingeatidnts o aeverd ubanths before

hypertensi on, pul nronary hypertension (inc]udin
admpiglsiiar e other pgtivenpgiericahor gagred gtz dt d@s caS€ no simultancous

a&mnﬁﬁ%&&f&&ﬁ¥ heart failure, erectile dysfunction or
I na pectorl



By "conmpound havi ng PDE5-inhi bitory properties” is
nmeant a conpound that, when 5 submtted to the "Test
for the determ nation of PDE5 | C50" described in the

whbRSARsPat ent application, has an | C50 equakr@52007/053448
| ower than 1 RM Specific e_>§an'pl es of conpounds

havi ng PDE5-i nhi bitory propérties include the
conpounds having the follow ng structures (nanes): .
By (‘shiscgenyhetein (RsOCONgiEpiEn isf nyyived’ | meant in particular hypertension,

pu%%%&m /(151@1%91%/1;%%%@ arterial hypertension), diabetic arteriopathy,

heart failure, erectile dysfunction or angina pectoris.

By “compound having PDES3-inhibitory properties” is meant a compound that, when
submitted to the “Test for the determination of PDES 1Csy” described in the present patent

application, has an 1Cs¢ equal or lower than ! pM.

Specific examples of compounds having PDES5-inhibitory properties include the

compounds having the following structures (names):

O

o
0.0 N N

Spceq
\/N\) o

(vardenafil)

0
-0

(tadalafil)
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(udenafil) The term "pharmaceutically acceptable

salts" refers to non-toxic, inorganic or organic acid

and/ or base addition salts. Reference can be made to
W(Ii g@kﬁuég’d ection for basic dr ugs", nt. J. Ph@bmmz0071053448

(1986), 33, 201-217. Besi des, any reference to a

conpound of formula (1) or to a conpound having 5

PDE5-i nhi bitory properties is to be understood as

referring also to the pharnaceuti agcept abl e

salts thereof, as appropriate andjexpedignt.

Pref erably, the product accg gt o thi's invention
wi Il be such tihat the gonp oj fq{nula (1) and the
conpound havi ng_PDES- i _Rhi bi : are

I ntended for t ffer apeuig USe whi 5. pl ace

si mul t aneously o over‘%.ﬁ%rlod of }5 Accor di ng
to one preferred variant of this Ihye n, the
conmpound of formula (1) and the conpound haV|ng

PDE5-i nhibitory properties will be i®htended to be

adm ni st ered sinultaneouzlg. Accordi ng to anot her

preferred variant of this" qW%%tion, t he conpound of

formula (1) and the conpound havi ng PDE5-i nhibitory
Thictpephdr@acanitdiiyecdpiibénee” teterbe :ﬁﬁil-‘fbﬂi: Sheadc ovefganic acid

5a perjod of t The per , I.nt "
and/grday el Rgteaensy cal bt @a%cfp Stk f&jﬁﬂﬂ@%{rgawﬁp@gs Int. J.
Ph&;m/@fgtglsplgg,vgdllglbe at |east one week, and preferably
'east one or nore nonths (for exanple si X nont hs).

Thls periqd of tinme may also be the whole life of the
Besdasi iy TREPICE el0epy 6QMptRd pplo doratutep (Bf &F 48 ¢, compound having

PDE?I Rbidry ?&dp@ﬂlegfls ?(PHP AHAGst08d EOrdmHiRe Gk tMHd plﬁ?maceuﬂcally

al ternate admnis tuition of a conpoun
acchpiobla galpOESCainds dpproprigicgpd penediess, and the i nterval
bet ween such adm nistration will not exceed two or

P00 B B Aoy SRS ot e o

fOI’EDhDGDJ radd rths/ |cnglpm biving kﬂHEﬁH}ahlbrt@qyepnop@rgewarq ingmded for a
ct Il Vi I d
therageu%la ful%ft WE].}\?%I. o p ngg g&bﬂ%‘taﬂeﬂﬁ%g %pg\t or O Be%&ﬂ(g{}:fﬁ%ég an

PDE5-i nhi bitory properties wll be sildenafil or
Actogidiaf &6 dhe preferrdd canait of thivinyeiopathe icompeuridyof domfudy (I@dnd the

T T e—

simultaneously.

According to another preferred variant of this invention, the compound of formula (I) and
the compound having PDE3-inhibitory properties will be intended fo be administered over

a period of time.

The period of time intended for the therapeutic use of a product according to this mvention
will be at least one week, and preferably at least one or more months (for example six
months). This period of time may also be the whole life of the patient that receives the
product. Preferably, administration of compound of formula (I} will be alternated with
administration of a compound having PDE5-inhibitory propertics, and the interval between

such administration will not exceed two or three days (and more preferably not exceed one

day).
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According to another particularly preferred vari ant
of the invention the conpound havi ng PDE5-i nhi bitory
properties will be tadalafil. The adm nistration

wo ekMrsds t he conpound of fornula (1) and t habrRgb/ARs4es
conpound havi ng PDE5-i nhi bitory properties is
preferably the sane. In particular, the conmon 10
adm nistration route for the conpound of forrmula (I)

Preferably.ofhet hempasmdobardng RRiginkibieryi pieppitieprwill be selected from
er, v S l 4 LO
sﬂ&%ﬁ&gb P{#dt%ﬁ efwo I}I‘gﬁaﬁ?}) uatgg ﬁ&#ﬁﬁu %ﬂ@t{éh%rgfera% f thE éﬂ)‘hﬁ)o{]ﬁw qtawng
PDEdnnmbmﬁyakmerdemmhemkbmﬁﬁmodddhﬁhccord|ng to this
i nvention mtll have to be determ ned by the treating

Ac?orxgng Ctg ot rcé‘gﬁf@)(ﬁ%‘%%%g x;fH t. & tgg%gve%mn ah dn?pounmawng

PDEdnﬂubmmﬁbmmp@mskgtmfmmbmﬁﬁnt body melght conblned
with a dose 0.01 to 1 ny (and preferably 0.05 to 0.5

f ta r atie bod
ARl R Mt e e, PR R P borgin having
PDES&Mﬁmuﬁypﬁ@ﬁhb9661MtMEMdeose 0.1 to 2 ng (and
preferably O. 2 to 1 ng) of sildenafil per kg of

Th Btttk coffnotd 6 BRRSERE aff Fies pobE gorggound having

PDBE-akhiki@uy eppeitih | is fpretappbltie tdhe. dirs esecul 4! efeedommon
to, be treated by a product accordlng to this

admigisER{qQuo PG for B cumroppe o foumtiAy bl Ad A t%tﬁ compound having
PDRYLARRR:Y pRYRAIS S B thedin@BRnbes 8f bRl ORI ndi8RY tthe oral
failure,erectile dysfunction and angi na pectoris.
roufdr e preferably, the disease intended to be treated
by a product according to this invention will be

Thﬂ%h%‘fet &l JIRMRYRRR B AR ?Q P?dﬁﬂc@éc&&h@%‘%ﬁ&mvenﬁon will have to

pertension. [n particular, the disease intended t
be Bejennringl @dthbytrfatlpg @bxmmaraot:ts regpeged Bat hidgsei of VOt tooih mg (and

el 1 R4 TBARE URSLAE NS BB J0EOLY pRHAITBIRY Yocigh

ensi o
cor@fI0RY Wizio 3 6RAT.01 B0 Qb3 4dcrably 0.05 to 0.5 mg) of tadalafil per kg of

patient body weight, both compounds being intended to be administered by oral route, or

combined with a dose 0.1 to 2 mg (and preferably 0.2 to 1 mg) of sildenafil per kg of
patient body weight will be appropriate, both compounds being intended to be

administered by oral route as well.

Preferably, the disease intended io be treated by a product according to this invention will
be selected from hypertensioh, pulmonary hypertension, diabetic arterniopathy, heart
failure,erectile dysfunction and angina pectoris. More preferably, the disease intended to be
treated by a product according to this invention will be selected from hypertension and
pulmonary hypertension. In particular, the disease intended to be treated by a product
according to this invention will be pulmonary hypertension (and notably pulmonary

arterial hypertension}.

The invention also relates to a pharmaceutical composition containing, as active principles,

the compound of formula (I) below
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or a pharmaceutically acceptable salt of this
conpound, in conbination with at | east one (and
preferably one) conpound havi ng PDE5-i nhi bitory
wsRRBicides, or a pharmaceutical |y acceptabl ecpmiooros344s
thereof, as well as at |east one excipient. The
invention further relates to the use of the conpound
of formula (1) below_ 5 or a pharmaceutically
acceptabl e salt of tﬁ&é)conpound, in conbination with
at |east one (ard-prgfenapl y7onegy®conpound havi ng
PDES- i nhi bitory propertiles, phar maceutically
accept abl e salt thereaof, Sor e manufacture of a
medi canent intended tol trgat a di sease wherein
vasodi lation is requireti’ © Besi , preferences
i ndicated for the product a&gg;@LﬁéﬁEP—ehis i nvention
of course apply 10 nutatis nutandi o the
pharmaceuti cal conpositions and uses of this
invention. Particular enbodiyents of the invention
are described in the foll ow ng Exanpl es, which serve

or qtt ghalrrlfqla%%ttlgzzﬁ eg%%ie}%bll? \ﬁ/eﬁigaé&g%ép%p%?u{}% 11? %E)I%{Dilnat%r} Q,RH tat least one
(and %96%1@’31 TbabPlobip B8 BAviRO BAES - ERiAMGY: Roperifes,| drl staFrdRutically
t he useful ness of this invention, the association of
accgpiable sHpibensal. 85 welb phatileps{ 90e cXgi@ifhi st ered orally at a
dose of 0.3 ng/kg, with tadalafil, adm nistered
Thh@bdtdon Fhrtitr 4956 BfthclBe BBt BorpBEn dEE mRldd] Biod N t WO
di fferent hypertension nodels, nanely the Dahl
salt-sensitive rat mgdel and the spontaneously

hypertensi ve rat dqﬁ{\Furt 2 gre, the association
of the conpoungkﬁgn? rmiita (* admi ni stered orally
at a dose of 0.3 ng/k i LA denafil, adm nistered
orally at a dose of 3 i Ny kg, has been studied in the
spont aneously hypertensiye~pat nodgl . The protocols
used are detailed in the pamgtfn%gsr"

"Phar macol ogi cal properties PR\ i

compounds" hereafter.

efti on

@

or a pharmaceutically acceptable salt of this compound, in combination with at least one
{and preferably one) compound having PDES5-inhibitory properties, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended to treat a discase

wherein vasodilation is required.

Besides, preferences indicated for the product according to this invention of course apply

mutatis mutandis to the pharmaceutical compositions and uses of this invention.

Particular embodiments of the invention are described in the following Examptes, which

serve to illustrate the invention in more detail without limiting its scope in any way.
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10 PHARMACOLOG CAL PROPERTI ES OF THE | NVENTI ON
COVPOUNDS The experinmental nethods descri bed
hereafter can be used to show the pharmacol ogi cal

-w&h ﬁ,g_glisﬁe_s of the invention conpounds. Dahl perim2007/053448
S

alt-sensitive rat nodel Dat;l salt-sensitive (Dahl-S)
wer e purchased from Harl an "((Net herl ands).” The rats
were 15 housed by group during.the acclimtization
peri od and singl e-housed after inplantation of the
telenetry device. Al aninmals were maintained under
EXAapPig® conditions and had free access to nornal
rat chow and water. Dahl salt-sensitive rats
devel op hypertension only upon exposure to salt
Toj illnsikase tThewcinmes afirthisi siveniwn, dhaiagloction qfsthy eompgund of
di et (Purina series o e g
foryf 1 PG PE R P00 of LY BMEDE R R Skl oratly
at 4 dqpcariti@dngiig] drs Beemesidiekinawbodiffertrethypértmsiof nRdBI% namely the

jsofiurane (in % + 30% N20) .. Under. asepti
Db oG oMl ol T wRaFH R EReT 7 SRRt fprtaemore.
the\W@Sociatibh aNthe dohphdrdidfEoeild (10 agalnitayd billy anddde of 0.3 my/kg,
catheter was jnserted in the descendi ng aorta

sensin {
m@nﬂldﬁ%%ﬁné@ﬂmﬁéﬁf?ﬁ CFYIYURs & rdosenof o 0s medee 10ps Pepbudisd n the

spdnBR@bush) hfeleRiVe4aCRbIQANThT RS 10h RS &b GEtaMBSinSHE PirEehtitled
to the "abdom nal nuscul ature and the skin was cl osed.

“Pharmacsdigienl propertithef the dFeniomrromppyel” heteaficadi o si gnal
into digitized input, that was sent to a dedicated
personal conputer (Conpaq, deskpro). Arterial blood

pressure asrets were calibrated by using a UNDS

RV 1CAL AN HY AD1e
units were obtained fromData Sciences (St. Paul, M\,
Thé/SerimeNQl 2REBUP ABLPOELRELBZD @k BS 3ddBio- shBw- thd PRarmacological

conpounds were adm nistered at | east 2 weeks after
propefighak thy inygationseppagdst ati on. The conpound of

formula (1) and the conpound havi ng PDE5-i nhibitory

roperties were prepared in 5% arabic gum and
Dagbﬁﬁ?trﬁ@\?]@?%ﬁ“%m&‘al gavage. The acute effects of the

compound .of formula (I), the conmpound havi ng
Daipgaif-Sepsifivg {Tahl-Sp rvope Prrdasedniiom ferlang Nefiysrpgdst i 0w @i were

holRb® B¢ RIBIRHAE RIS RBAHEE ferlY 58 kingflidiSedddicR it lantation of
5-mnudte intervals up to 72 h after oral

the gelangics tieved. 4l anioals Werqrmainéeiesd usegodenicesepndisioniesnd had free

l.cul ' ' .
L STl OGL o B DPLSEIIE 18 iy Wiy
onl2 dipoa laxpodnef or exltidingedea@heynivster atnioistercbhe highesals (B%¢ show diet

bl ood sure of the cont.rol .peri.ad and bl ood
CuRaaSi T FE bRt et 1S Bt [ty systom was
impl@ged Deder aRgksihbga &k Sahdleiones? sl ¥eBurdRBG) 708 ©f 6rB0d; N,0).
to 72 hours was cal cul ated. The hi gher the ABC, .the .
Undgr a5#fr Cneigiops. feBiesyfe FARi0-fE@ITnele ERaitig Wsoiqnry into the
perRbiRAAcRAS S aQensing catheier was inseried in the descending aorta and advanced

pointing upstream to slightly below the renal artery bifurcation. The transmitter was

.!.:!,‘“' O Y RFA N Taua. = giaScuhy Ik DY B ON W=

sutured to the abdominal musculature and the skin was closed. A recetver platform
transformed the radio signal into digitized input, that was sent to a dedicaied personal
computer (Compaq, deskpro). Arterial blood pressure measuremenis were calibrated by
using an input from an ambient pressure reference. Telemetry units were obtained from

Data Sciences (St. Paul, MN, USA).
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Spont aneously hypertensive rat nodel The sane
prot ocol was used as for the Dahl salt-sensitive rat
nodel., except that spontaneously hypertensive rats

W(gmzﬁﬁgpl ace the Dahl-S rats and that the sHBERb5053448
did 15 not receive any salt diet. The SUR rats were

purchased from Harl an ( Net R&F | ands). Test for the

determ.nation of PDE5 IC50: In order to estimate the
Thegeraprungs wiepchadsipistsreds ricgDRovesks piirttylopetng systegp tmplantation.

, r 4
T QRRHAG of KA LU G Y cbABbuldh SRR Albitory prpperties were
prehamdhin S8 paabiccase rnnd ablminigseae dy dblogavag. Jhefacutsi ffects of the
tissue 4 s _honmogenj ze EPES buf f er
corsiid Ay PRETESD: Jah SPPRind L e PRSP ED PR . thei
corﬁ?ﬁiﬁﬁionﬁﬁﬂ)ldocﬂﬁrem&&re Thasaoed by icolicctisy fdtd heF-atdnutwvididivals up
o L L G S AT 20 15l o

rat FEalh Fat |sér%d m&eaw@%trap B vhﬁhg ¢heBlodd¥ressirMana o@iRNALD4 hours
exchange columm) w th concenfration gradient of 0-500

belpfedrug\groninisgating Tee PREUrss£Ylead ﬁressurmoféhezgﬂ@mbmomaw biood

proBro AR Bl ER (RRGD 726 PR | BE RO e OBy (aBC)

froﬁ[EE i Tﬁﬂlobrstw&smab:hlatddeTh@mgh@ch@eBﬂd thestromms theedfeatsifrile item
PDES. fr. ctl on. To 1.5 m tube are added 100 41 of

testod o Sty QURESPYS nuM Tris-FIC, 5 rnM M gi C12,
0.5 nigfird BSA pH 7.4) and the appropri at e anount

of t Q cti.gn and test conpound and th.e
Sponta'fe% §1y%§p"9r‘% We rra?fmd o this solution is added

Thg Syt ooty Sl e 1 PhaS oP BEPIDE b 5l oxce
spoahﬁwuslgz H}@Hﬁerﬁi’iﬂ it €SHR @ edplazn theSDﬁ]MES’]fakBeédldb:yatﬁhé SI—ERgrats did

tithe I 008/ 02615 7/ 0 48 - -
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tube is chllled inice bath for about 5 rain.

|stbe|s venom (1 /nil, 100 I
Te% J@Fgﬁﬁm 5 ? E) ibe) agd ?ﬁemm xt ur e Ims ) or

In {oif fogsptimpehel SRR AT ﬁlrhlbg%?l% ForcP OB} et R prampopad. the

follb{?rﬁlgr@&l R d:aﬁ-nacddad Qs cattien s exeRangenr esi B separated from
huféa]ixszl,ﬁgmuliagw ernosal tssues. About 3 g of thas Hasue 18 homogenized with 12 ml of
HEPHES buffer (20 mM HEPES, 250 mM sucrose, 1 mM BEDTA, T oM PMSF, pH 7.2} at
4°C. The sohution is filtered with double-layered gauze and centrifuged (100,000 xg) for
60 min at 4°C, The supernatant ig filtered with 9.2 wm filter paper and separated by HPLO
{Mono (} anion exchange column} with concentration gradient of 0-300 mM Na(ll to eluts
PDE isozymes. The enzyme activity 15 measured on cach column fraction by the following
process to separate the PDES fraction and the PDESinhibition of the iest compound 18
measured nsing the PDES fraction. To 1.5 mi tube are added 160 ul of reaction mixture
{13 mM Tris-HOL 5 mb MeCl, 0.5 mg/ml BSA, pH 7.4) and the appropriate amount of
iesf compound fraction and test compound and the muxture 18 miked well. To this solution
is added H-cAMP or “H-cGMP {300 nM, 2 uCiml), the mixture is5 reacted in the

incubator of 38 °C for about | hour and the veaction 1s quenched by putting the fube inte
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5 resin"AGL- X2, 200-400 nmesh) which has been al ready
washed with 0.5,V HCL, F120, 0.5N , NaOH, H20, 0.5N HO
and H20 in order and adjusted to pH 5. Then 1 m of
wbhshsgtd eated resin is dispensed into each pryRgodddlas
vortexing. The mxture is left at 4 "Cfor 15 mn
with occasional vortexing and centrifuged (10,000
rpm) for about 5 min to sedinment the resin. The
bodiag @rdﬁamntbm(iﬁé@ewnﬁiyu 1 gt F?éwsf?@ iiteds ¢hotied hitgpuiadh for about 5

.SC il l.at.i R, and
s i b Sl om Rl By aTd s Py P8 (01wt
and ﬂic&ﬁﬂmﬁﬁh ish¥adiRiBivi dagnidba®y @f B g tor Iﬂhﬁmr adl QG iV iab Yoo bath.
of thﬁ tube is msasured by. 0- %ount If the test
3 RS g Harselgang! (%(’.‘)hﬁ’e&lﬁ‘ﬁl is G Rete ERER oFC *bmﬁ%’f rgsin. {Fgo-Rad

res@ORSHARE €G0a®) Ravh NGhEDER 48R LR WA RIQRES § E8S1E 08,0, 65N
t he purpose of thi's patent application. |If the test

NaBBhBolnts Hakand Fe80n hidshand whieedzo DTN, Then | il of the pretreated

TeS HQ‘?&! gé{]&gm?'ise ﬁ)tnublg%, h{:]lxgmp R'r:rg !H&%&%a SN PL g?AwénEwuh

ose of 't ent applicafl on
ocmiﬁm Ivoim.mg, &M’ewmasiiw@i m@@a kprdefe phined pmevisodisieyt ikn resim.

t he art h n5|t ve ra del ", ..
Bt Rt oA BT R LOTBOUHH U™ Bl Al g wit 10 m
of apglstiadal afddaidecs easaetiibingOtle DERERM By 11BN lir Svernight, the

rats: the conmpound of formula (1) (0.3 rrg/kg

radgeeiansd dheibbod npregstibel2ousit h an ABC of 256 and
tadal afil (10 ng/kg) with an ABC of 310. The ABC
If the ttexxt compdund drs mhsl()rs(aedumh onfovdnghapohipiMhat iisoconsidered as having

Q nd of f or
PoESIRHRRY REporis R h: Mirbodethapire P EyHergf ettt compound
haseJan@}JMg}fei(ﬁMEL} Eﬂ@, it is considered as not having PDES5-inhibitory properties for
the purpose of this patent application.

EXAMPLE 1

Following the test protocol described previously in the part entitleci “Dahl salt-sensitive rat
model”, oral administration of the compound of formula (T) and tadalafil decreased blood
pressure in Dahl-S rats: the compound of formula (T) (0.3 mg/kg) decreased blood pressure
with an ABC of 256 and tadalafil (10 mg/kg) with an ABC of 310. The ABC after oral
administration of the combination (compound of formula (T) at 0.3 mg/kg and tadalafil at

10 mg/kg) was 923, demonstrating a synergistic effect.

EXAMPLE 2

Following the test protocol described previously in the part entitled “Spontaneously
hypertensive rat model”, oral admimstration of the compound of formula (I) and tadalafil
decreased blood pressure in SHR rats: the compound of formula (I) (0.3 mg/kg) decreased
blood pressure with an ABC of 44 and tadalafil (10 mg/kg) with an ABC of 286. The ABC



Fol l owi ng the test protocol described previously in
the part entitled "Spontaneously 25 hypertensive rat
nodel ", oral admnistration of the conmpound of
wd Soeiss(!) and tadal afil decreased bl ood pg,gsi;m@,,dgh%
SHR rats: the conpound of fFrrruIa (1) (0 3 ng/kq)
decreased bl ood pressure w % an ABC of 44 and
t adal af i | élo mg/ kg) with an ABC of 286. The ABC WO
afi? 008 Lavegs D6 ETrMbRadM Geapadd of fgmulal} & 0. 3ongke ged/ tagdafil at
f Loat | or formula (1) at 0.3
103 ﬂ{%%ag%%)a a a’r%tgg?}q%géi#%/egeft was 444, confirm ng
the synergistic effect. EXAMPLE 3 Fol |l owi ng the test
protocol described previously in the part entitled
EXAMPNRkgneously 5 hypertensive rat nodel", oral
—admnistration of the conpound of formula (I) and
sildenafil decreased bl ood pressure in SUR rats:
Follogvip® il o5t Prosesall deseribed (pregiondly Kkey)the derteeidgd b|S@@IHaneously
hyPRHERI 15t WbddP, sl %Ea&}ua&ra%%n 3n %e%}nggﬁﬂfdflfo&%@a gﬁgé&g@)}m@aﬁx
w th an ABC of The ABC after avage
decmmﬁ eed pmsspxconﬁéﬂhmtsaﬁhef @mnelad ¢f f}mat!la o 30 Arepkkg) dpefeased

oo pERHR: b, KT S Bbsrol BBy S Msaraps ™

ABC after oral gavage of the combination (compound of formula (I} at 0.3 mg/kg and

siidenafil at 30 mg/kg) was 317, confirming the synergistic effect.
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- 11 - dainms 1. A product containing the conmpound of
formula (1) below 00 Br or a pharmaceutically
acceptable salt of this conmpound, in conbination with

wéhoos/BR%d one conpound havi ng PDES-i nhi bi t or gcTag2007/053448
properties, or a pharnaceutgpally acceptabl e salt

thereof, for therapeutic us si mul t aneousl vy,
separately or over a period of time, in the 5
treatnment of a di sease wherein vasoconstriction is
invol ved. 2. A product ab¥Pding to claim 1, wherein
t he conpound havi ng PDE5-i nhi bitory properties is
sel ected fromsildenafil, vardenafil, tadalafil and
udenafil. 3. A product according to claim2, wherein
t he compound havi ng PDE5-i nhi pbitaor roperties is

L. 43@&}1%911*311111@ the C%egllgﬂvaéeéff’f%@& e pt opcl aim 2,
wherei n the conpound thlng PDE5- i nhi bi tory
properties is si | den&k

\/\N/S\NH Br

" CL/H\:}&

@)

or a pharmaceutically acceptable salt of this compound, in combination with at least one
compound having PDES5-inhibitory properties, or a phammaceutically acceptable salt
thereof, for therapeutic use, simultaneously, separately or over a period of time, m the

treatment of a disease wherein vasoconstriction 1s involved.

2. A product according to claim 1, wherein the compound having PDES3-inhibitory
properties is selected from sildenafil, vardenafil, tadalafil and udenafil.

3. A product according to claim 2, wherein the compound having PDES-inhibitory
properties is tadalafil.

4. A product according to claim 2, wherein the compound having PDES3-inhibitory
properties is sildenafil.

5. A product according to claim 1, wherein the disease wherein vasoconstriction is
involved is sclected from hypertension, pulmonary hypertension, diabetic arteriopathy,

heart failure, erectile dysfunction and angina pectons.

6. A pharmaceutical composition containing, as active principles, the compound of
formula (I) as described in claim 1, or a pharmaceutically acceptable salt of said compound
of formula (I), in combination with at least one compound having PDE5-mhibitory

propetties, or a pharmaceutically acceptable salt thereof, as well as at least one excipient.
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5. A product according to claim1l, wherein the

di sease wherein vasoconstriction is involved is

sel ected from hypertension, pul nonary hypertension,
wolbRbBld& arteriopathy, heart failure, erectipt@gr007/053448

dystunction and angi na pectgris. 15 6. A

phar maceut i cal conposition'%%ntaining, as active

principles, the conmpound of fornula (I) as described
7. A rpbefrpdoputical gempositfar szewling traklim fe odsteblthe ewnoupd having

PP ST RUASAL B0 Bt SRR IR .

~or a pharmaceutically acceptable salt thereof, as
8. Avgiblarraesedtical earmpositime acoidpigetit clam\@, wherein the compound having
08/.026156PCT/ | B2007/.053448 - 12 - 7. A
PD%%&%H@%E&PF@%%Gﬁgﬁﬁgé} ion according to claim®6,
wherei n the conmpound havi ng PDE5-i nhi bitory
9. prpfpendceetal sompdstonestcbrdonp & btldemdf ivhereim tiecrafipoupd having

dal.afil and udenafi | 8. A pharnmaceutica
PD%SH@%@%FVBHWS%%%FH$H3MFB claim7, wherein the
conmpound havi ng PDE5-inhi bitory properties is
10.t BdabAthel compdundop Ramarc@utd dakribminipodditi Qror acgardacegtically

toclaim?7 erein the ¢ 0 havi nq. .. )
accpipbler S 6 S CEPRES (OOl oGP fbination guith ag, Iggst one
corhftRm8 ORRELN BB - ihbAdy aprobertias &eacPﬁm&ehﬁmag& addtepkable salt
or a pharnaceutlcalLgpacceptable_sa t of sai

d .

thepgfp 8 nle oPARERGIE a0l B) MedigapeHbINEFRES D Mo \ioeh 2aflispasg syherein

BOEsERIPOKRG Jidw ng PDES -inhibitory properties, or a
Vapﬂﬁ?n&ceuticé?ﬁ? acceptable salt 10 thereof, for the

manuf act ure of a nedi cament intended to treat a ]
11.diss eqewdipgée eleim JAswbarstths eememynd hayipg SPFadnhibifary properties
is sHR61e A AT A ARG QafloAlAT duiaiiish sithafile_compound

avi ng -inhibitory properties Is selected from

sildenafil, vardenafil, tadalafil and udenafil .
12. 135e appradiag coeldinh 0.t whestinithn digcasqinegndphitot heetragiod dg sadected from

11'%ﬁéﬁgkﬁhf§h§ﬁm%g%ﬁ%ﬁgmkﬁﬂselected from 15

ension an nonary hypertension.



