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[ DESCRI PTION] [Invention Title] AGENT FOR THE
PREVENTI ON AND TREATMENT OF PROSTATI C HYPERPLASI A

wo SvRRIsS] NG PYRAZOLOPYRI M DI NONE COVPOUND [Teféﬂmoﬁmmuz
Field] The present invention relates to an agent for
preventing and treating benign prostatic hyperplasia
(BPH) and |l ower urinary tract synptons (LOTS)
associated with BPH and a 10 rel axant for relaxing
urethral snmooth nuscle or prostatic snooth mnuscl e,
both conprising a pyrazol opyrim di none conpound as an
effective ingredient. [Background Art] 15Prostate is

a gl and about the SIZf Eécﬁlﬁ%kﬁﬁ? that is only
present in nen. Pocated just below a urinary

[iﬂﬁﬁh&ﬂoﬁumhgmg]ounds the urethra, the tube through
which urine flows fromthe urinary bl adder and out

AEEN h FORe PEHI SPRAVENTIGN hr2aNIp a TREATHUEAIO NS yPROSTATIC

through the front of prostate. The ejacul atory ducts
HYBERB%gﬁI§|G@§PB¥S¥H@ PYRAT AP EREMIPENGNE aFOMEAYNR

behind the urethra. The parenchyma of the prostate is

di vided into three gl andul ar | obes: ni ddl e | obe

Qﬁﬁ{ ahnv he ejacul atory ducts and side |obes in
hlre]g anldk%ﬁeefﬁt&}of the 25 urethra below the ducts. It

The spebstululionadveid@r relates to an agent for preventing
and treating benign prostatic hyperplasia (BPH) and lower
urinary tract symptoms (LUTS) associated with BPH and a
relaxant for relaxing urethral smooth muscle or prostatic
smooth muscle, both comprising a pyrazolopyrimidinone

compound as an effective ingredient.

[Background Art]

Prostate is a gland about the size of a walnut that
is only present in men. It 1is located just below a
urinary bladder and surrounds the urethra, the tube
through which urine flows from the urinary bladder and
out through the penis. The urethra pésses diagonally
through the front of prostate. The ejaculatory ducts on
both sides of the prostate penetrate parenchyma behind
the urethra. The parenchyma of the prostate 1is divided
into three glandﬁlar lobes: middle lobe located above the
ejaculatory ducts and side lobes in right and left of the

urethra below the ducts. It is of tubulo-alveclar
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structure and is classified roughly into gl andul ar
tissue and interstitial tissue. The interstitia
wobkesawzsgonsi sts of 30 to 50 small gl andul ar b@’ﬁﬁé‘mooaoolzau
from which prostatic ducts open chiefly into the
prostatic sinuses that lie on 5 either side of the
sem nal colliculus on the posterior wall of the
prostatic urethra. The prostate is one of the
mal e accessory reproductive organs having a
reproductive function along 10 with testicles and
sem nal vesicles. It produces prostatic secretions of
s taRRuL RN £ eﬁaégﬁkﬁéhb@dH%%%#Tfthgéi%ﬁ&ﬁlar tissue
secretions increase t

andoumitHtistd ikl Spes $ike Pr ogcethtriPect 83t £eL8ScaRdnsists
al so by preventing ejacul ated senen from congeal i ng,

oft s 18 &ldismgalhe gipadhE amwbldbéy, Myceowehichherostatic
prostatic secretions of alkaline act as an inportant
dugéRi ererf sihisefen detPvichg, Prastatieysiweteal thett hée on

rong_aci di V|ronnent of f | e .ovi duct to hel p
°1¥hE%o etk € b ?erstetrmae]d Rl Py Of e BeSterior

waBANEIN REOSLALC vperplasia (BPH) s a common

i sorder t men aged above 50 years
and is often associated with [ower urinary tract
synptons (LUTS), thus deteriorating an individual’
qual Ty ofpr2stldife. THe prorary predigposi ngifact et:&essory
that spur the devel opnent of BPH are the aging and
rephedprésenceonfamal bavdngoresrépmodogeise. Swdgtion along
frontthe fact that nen who have innate testicul ar
witRsufEashiEn@p or aHos Ssamia k| eyerded esenoved! tar eprotuces
ted wi t h BPH, s understood_t hat  t he

prﬂﬁ% ﬁSrﬁ&ﬁ&?ﬁﬁﬂqqtﬂﬁaggop BBG~ qn%%|§%%éPﬁb fluid.
ThE Ak et adiad AerbhPflL! LIANGER oLl IBRSASY ¢ sperns

nments, die |ves .

by PrRfisRIsiy taet OéﬁeﬁfﬂsBP o&t@éé‘dgg.'i‘ler@ﬁe & ticles and
presence of histological BPHis In

also by preventing ejaculated semen from congealing, thus

aiding the sperms mobility. Moreover, the prostatic

secretions of alkaline act as an important vehicle for

semen activity, i.e., they neutralize the strong acidic

environment of female oviduct to help the sperms to be

fertilized with an egg safely.

Benign prostatic hyperplasia (BPH) is a common
disorder that affects older men aged above 50 vears and
is often associated with lower urinary tract symptoms
(LUTS), thus deteriorating an individual’s quality of

life. The primary predisposing factors that spur the
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men aged 30 to 40 years, the incidence increases to
the nost nen in aged above 60 years, and above 50% of

wo gibaiged prostates devel op into those pal pabperwirbdbeno1242
increasing ages [Prostate 1996 (suppl.6) 67-73]. In

15 general, above 30% of tissue in the prostate have
fibronuscular characteristics and it rel ates
anatomically and functionally to the urinary bl adder
(Prostate 1981 2:35-49). 20The synptons of BPH
include a hesitant, interrupted and weak stream
urgency and | eaking or dribbling; and nore frequent

devénegﬁb% SSRASH aéi%(h ﬁfgaghhgugwet%éﬂgfnp@ﬁ@é O0F male

deverop slow y over

-hopﬁoﬁ@@su%mg%ﬁml y asuddose eagmednby fdhe agidg Iaén who
process, which nay devel op in serious conditions such

haws idrionepbsediculernr uiaBhdficiency Ibe dihageosteselicles
BPH is carried out initially by identifying the
WeEEgréemeﬁeﬂheasynpﬁmns aidkdntdl patflon BPBf the can be

prostate throu the rectum For an accurate
unfa?aaﬁagfisth@ﬁogf&?gﬁﬂ%&%nhﬂawaﬁ §G€ﬁ1§slﬂ?rt@dy1ﬁan$%H as a

or§bepRaplo A ToRES: o iRty 15060 SREFRESPEL]) Y ppuman
spéHst?X@ﬁbﬁ%@dHEhtéq)dletary lives, etc. may become the

predisposing factors of BPH.

In general, the presence of histological BPH is in
men aged 30 to 40 vyears, the incidence increases to the
most men 1in aged above 60 years, and above 50% of
enlarged prostates develop into thésé palpable with
increasing ages [Prostate 1996 (suppl.6}) 67-73]. In
general, above 30% of tissue in the prostate have
fibromuscular characteristics and it relates anatomically
and functionally to the urinary bladder (Prostate 1981
2:35-49).

The symptoms of BPH include.a‘hesitant, interrupted
and ﬁeak stream; urgency and leaking or dribbling; and
ﬁore frequent urination, especially atznight. Since these
symptoms develop slowly over the long haul, such symptoms
may be considered simply as those caused by the aging

process, which may develop in serious conditions such as

r
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Lower urinary tract synptons (LUTS) may be caused by
obstruction of the urinary tract due to an enl arged

wo Bdoesiabke consisting of epithelial cells and pEpPRRBes/01242

nmuscl es, reaction of the urinary bladder against the
| s obstruction of the urinary tract, and strong
contractions of snmooth nuscles due to stinuli of

al pha-synpat heti ¢ nerves. Various synptons related to
processes of storing and voiding urine are
collectively called | ower urinary tract synptons
(LUTS). Storing difficulty synptons 20 incl ude

hyﬁ&%ﬁ ?B&O%ﬁgn%ElQﬁ,nHEgent urination,

I nconti nence nlghturlnatlon(nycturla) urination
(dysuria), etc. Voiding difficulty include hesitant
urination, stress urination, ureter, residual urine
senskEqhe udimame A5 andr eBPS) it carried out datiit€gially by
of structural or nedical conditions can cause LUTS,

idgpgifyings Heendkrooerr tdfat thhe ymagdiaposang fact padpation
of LUTS are bl adder outlet obstruction, abnormalities

£i iRt RS ght rdetqwih &é‘le\’ u§EFtEMoy er &G vy, accurate
hwmv rim ctor is urethral
dlgé PraEei on %Hvﬂﬁﬁﬁpp @@Fél LPhg ¢ fYshpe&f urodynamic
der me of t ur
Stgggtérbuct ?gﬁﬁggg}e%%%ﬁa 1%ﬁ'ﬁe tr (%gfeme%: ;HQ?J dBPI—FO and

trébempht eyt { &6 oraxd  WdES ey ebﬁ%@&Sléﬁechéw%'shlts of
into surgery and drug therapies. The nost avail able

suthearamhhatdonBPH was surgery even ten years before,;
wher eas, drug therapi es using al pha-receptor
bl ockers, drugs for relaxing the snmooth nuscle 15
t hat. surround the prostate, and 5-al pha-reductase
i nhil5TWdr S5 Hh3G% €6?0Fe§L‘JE‘Pﬁ&“&Shé Umdayf B ecaused by

h d
T Y N -
prés€hdde NeWRls RS Bﬁpa@ﬁiﬂq$fr at' 81§§H A4 smooth

dependent upon- 20 surgery, oon

musklafat | osachypertber mike |@sefat r@P&dder against the
transurethral needle ablation (TUNA), etc., have been

obsiexvetopen afidtWiedeimisemly tract, and Sitheed tcdwmsractions
been known that the al pha-receptors 25 play an
of | FRAQAtEht MUSIcd sn Ehe t EAsi BRiBRLE oot h st esympathetic

nerves. Various symptoms related to processes of storing
and voiding urine are collectively called lower urinary
tract symptoms (LUTS). Storing difficulty symptoms
include frequent wurination, wurgent urination, urgent
incontinence, night urination {(nycturia), painful
urination (dysuria), etc. Voiding difficulty symptoms
include hesitant wurination, stress urination, weakened
ureter, residual urine sense, urinary retention

{anuresis), etc.
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in various tissues, their blockers have been applied
to treatnent of hypertensi on ahead of tinme. The

wo booph£abs al pha-receptor bl ocker is qui nazol i NES/RRSM6H01242

as al fuzocin, terazosin, doxazosin, prazosin,

tanmsul osin, etc. The al pha-bl ockers for relaxing the

snmoot h nmuscl e adjacent to the prostate are used for

treatment of urethral obstruction and dysuria due to

BPH. Such drugs can be used in the treatnent of

hypertension. Since such drugs may cause acute

hypot ensi on, sl eepiness, dizziness, etc. to for 30 to

120 gi t .0l i Qn. j S | .d.

admi A g;;&rlgit%ﬂ hglfdra%g}s@% 'S%%h?’qi fﬁ%%%‘g.g%l ecscg‘%gl%eons can
cat@kefiiTaheansi tid NHadOWR el RhbdhNENHR IthdedSedisposing

Si nce urosel ective al pha-bl ockers |ike tansulosin
faceoent | yodeveLOpEd operat ebbaddent r aotithatof tbettbction,

prostatic smoth nuscle nore selectively than
abaerggilidgisgispha- Brockedstrusey haveoatvastages in tRarusor

t hey cayse few side effects conparatively and inprove

OVELACEAT Iddmpl i Shter HOMMENCTrsi nBlee t hBTAFBRY- bl bekePs is
[ t. ex e urethr sol.ve the dysuria, the
ur RS BPS b ar Bt | Bofra PRECEaRGIm: B%i qipe been
. . i il : onDi .
coRIRGILBLIR Mt Pebtialt R Rt dt PBBbEction
lebsahphayrreduct ase i nhibitors such as finasteride
gradual ly reduce the volune of the prostate. That is,
t he 5-al pha-reductase inhibitors block 25
di hydrot estosterone (DHT) that enlarges the prostate
to Thelueecphrepsbuf®fBihe Bheabgétagyosicatter thfisLUTS,

i ncreasing, urofl ow and relieving the dysurja in the
ar?oﬁ&ﬁﬁﬁ%ﬁa%ésFGEQP' helBLQ| S-SSdductade G54 bFRBFapies.

a d t: ' hey -can adm ni st r at ed

T s R B SR Rt f e R PR R B Seven ten
Lgcul . an{,1bi-gtkcs, , i Jthey Ve No _

T o Aot w ThCseher artoS AhPREPARR) IR glena

rebeptpha-yesiiedase daligel t o658 Ravedrnwwerks dnbdiit muscle
pati ents should adm nistrate the drugs over m nimum

thatx neutrhsusteadihy i ppoodeatép | npndve I lphatedductase

. conditions, and they may cause side effects such as

inhibbEexal CRWIS st err@ucHegr hse vollugica@fl dike prestate,

h One of the major . factors of LUTS is that the .

aUF phESF8cept 48 LasEeFRBEL¥Nsi onMOFSONE TsrodiHth  the

Ln ; t ati | e I er ne by
R T i ol sFiGRH TRt ERBsen never
mefhSgke. cAgSBNdI ngky, tthe dlRpa-grceptt bl aeketSent upon
relax the tension of the prostatic snmooth nuscle to
sutgery e sildhS. a Hovavebons uthl &t Hdor £CeRper thledelel,S laser
have no selectivity capable of 20 distinguishing
thempe, t ¢pessofredhnedcaptoibe aadlhbient HEUMAN® etc., have
affinities as those al-receptors. As a result, they
begmyydpee haredi apddwinienh usiede ef fects due to
vasodi | ation, such as dizziness, asthenia, etc.
(Eur opean Urol ogy 2005 47: 824-837).

Since it has been known that the alpha-receptors

play an important role in the tension of smooth muscles
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25Test osterone, one of the predisposing factors of
BPH, is converted into 5-a-di hydrotestosterone via

WO 2o03/iegapt ase in the prostate. The PCT/KR2006/001242
5-a-di hydrotestosterone affects the devel opnent and

growt h of the prostate. Accordingly, the

5-a-reductase inhibitors reduce the 5 vol une

of t heenl arged prostate byinhibiting testosterone from

bei ng converted into 5-adi hydrotestosterone, thus

provi ding desirable efficacies for LUTS (BJU

I nternational 2005 96:237-243, dinical Therapeutics
2 28,43 meﬁ@ $ el l.Q t -
lnt%%gggg%%egég%ggggin i%%%o%%gggluci2@5?%2@§§¥hn%§%%led to

trehememast afe hpddeeesexdnl Ayshgncdf oRgmeEUr Op@RAN typical
Ur ol ogy 2005 47:824-837). Meanwhi l e, it has
alpben regpgrticed bloektt yishauiphesiiodisestieriases5alfuzocin,
(PDE-5) inhibitors, well known as 15 effective _
teragredinent S 2 Tt e MINPERS 16T, ndlasts Wt Ehce, etaet The
on BPH and various conditions relateq to BPH (Uro
218 far brisrir Son 008" SS9 2352 RIS Begsie GSacent to
0: = ' 1L _now, d (b i n detai
th%eri?n%??%%? 2%%%%0?%6%8 offgﬁonsﬁée%% B peldy ngurethral
obH¥trRetiBnt hend OWR/sutiiNakyet RRET EgPENds Rtk T RS ygs (can be

nervous mechani sm controlling various conponents o
usetetihr athoutrebtaratacdf vhiypestehshbaddersinde such drugs
general, the nervous systemcontrols detrusor,
mapr etdvsd scubp dntbobersyimal, usdebpaheds,sphizwimsssp etc.
control uroflow (Journal of Urology 1995
fox533900%020b9. MNarRtes ox@fecy NGpdpsngstration, patients

onYECLEANSIALSlee T L% L O DOV RIS i e
coYEEheaf g Sapkit Gkl £ELpRIED o I oR0NS.

Since uroselective alpha-blockers 1like tamsulosin
‘recently v developed operate on contraction of the
prostatic smooth muscle more selectively than existing
alpha-blockers, they have advanfages in that they cause
few side effects comparativély and improve patient
compliance. However, since the alpha-blockers direct
expand the urethra to solve the dysuria, they also have
drawbacks in that the treatmeﬂt using such drugs returns
to its initial state if stopping the drug administration.
On the other hand, the,5—alpha—reductése inhibitors such
as finasteride gradually reduce the volume of the

prostate. That is, the 5-alpha-reductase inhibitors block

dihydrotestosterone (DHT) that enlarges the prostate to
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5357: 213-219) . Mor eover, one of the conditions
related to LUTS is endothelial dysfunction, which is
wo smbhedsgp state that endot heli al - dependent PCT/KR2006/001242

vasodi | atation is weakened due to the decrease in
activity of nitric oxides. Nitric oxides ao produced

- by endothelial nitric oxide synthase (eNOS) activate
guanyl ate cycl ase. Activated guanyl ate cycl ase
i nduces the vasodilation, as a result of increasing
c-GW. Meanwhile, the decrease in activity of nitric
oxides results fromthe degenerated anti oxi dation

regﬁtzgn.secﬂé e 'esmoganitfh%st aé£9%§85dd.e J_goagi?agte,. tﬁus

activity of e , and destruction acti ve oxygen
intheaBihyl Grad1des, ahl ¢l 13RI ESERt ldg'shrﬁ‘iapri%tﬁ‘ﬁé’ long
control the prostatic snooth miscle and prevent the
teennt r a@asidas, bl @dderstdpphaAdedastabehypanabtiitvirisy, have
t hus reduci ng LUTS. (European 20 Urol ogy 2005
adyangageg37)n nbedr dihmy yoani thd cadridéstontes! tabtng with
el ax,the urethral snmooth nuscle and _the prostatic.
Otéﬁﬁot#?ﬁ%mf&rcaHYPﬁﬁc@@élWS. cirgpartons prabtabietics,
noot h _nusc via c-GVWP raute associated . Wwth nitri
St T e T TV e HS ohal SFUGF Bk Eee oyafh sofuet ' Srugs.
i t Ofy. p end_.l 11 diiSG] i«
BB S000T 037048 Cor F Bepondl e kor eane PRE ni g tors have
dr83b30%4) .in ki Chadivons WHRZQ| apwinAsdir3ARe the drugs
conmpound i s prepared to have efficacy on inhibition
ovel RDEiBnumhestxt heontiventsreadifl§ hempr eselr to improve
i nvention have continued to | o study on the
repytadokopgditdatisnonend orpeyndaneapset isd deDEe Bfects such
inhi bitors, ,and confirmed that the ,
as NYROBPBPIL L IVei ABRE tEETSoultE SIRARS Rf ecbaeal fERL etc.
ef fi cacy on benign prostatic hyperplasia (BPH) and '
| ower urinary tract synptons (LUTS) associated with
BPHdrf@rbé%ﬁQem%?%‘ferfté%s ShEAEnaL! lis NHLOVELe 41pha-
the inventors of tThe present invention have verl T ed
re¢detoss Ndadme 1 eRel i dibrli BEneoNpABBEhhasuAMes in
in vivo half-life |longer than the other PDE-5
progitabicorcsgp ke admai $tlraatdean cmmkenibgnceohsraction and
i ncreased and the tine 20 required for reaching a

relasd ieR bPdodE onpEReitatiion sBo’kar mavsede .andhetptdingly,

t he pyrazol opyri m di none conmpound is | ess affected by
the pe {RrE SRERDOF Ma&ﬁesﬁpar@aawtﬁh@hetspﬁépn of’ the

prcl%n I g%o%%f' 113{1&1: ér Q:fo S%.%Sr%ﬁrfee%&r yenc?kﬂwo%‘{ecra( such

efactions between ugs 1’'sTvety I'ow X
alp?[g%—‘e‘%%?%%@ég7%ﬁ§@]}e§§d P! SfPLd R RHGS]Y  capable of
.distinguishing three types of ol-receptors and have the
same‘affinities as those al-receptors. As a result, they
may be associated with side effects dﬁe to wvasodilation,
such as dizziness, asthenia, etc. (European Urology 2005

47:824-837).

Testosterone, cne of the prédisposing factors of BPH,
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[ Summar y] In a first aspect, there is _
provided an agent for preventing and treating benign

WO fhosisasd ¢ hyperplasia (BPH) 5 conprising a Cﬁ@ﬁﬁkﬁ&ﬁmonn
of formula 1 below [Formla 1]
second aspect, there is provided an agent for 10
preventing and treating |ower urinary tract synptons
(LUTS) conprising the conpound of fornula 1 as
defined in the first aspect. Ina third
aspect, there is provided a relaxant for rel axing
urethral snooth nuscle or prostatic snooth nuscle 15

oo dne SRR LD ARG o
reductase in the prostate. The 5-oa-dihydrotestosterone
affects the development and growth of the prostate.
Accordingly, the 5S5-oa~reductase inhibitors reduce the
volume of the enlarged prostate by inhibiting
testosterone- from being ‘converted into 5-o-
dihydrotestosterone, thus providing desirable efficacies
for LUTS (BJU International 2005 96:237-243, Clinical
Therapeutics 2006 28:13-25). However, it has been known
that the 5-o-reductase inhibitors reducing the volume of
the prostate induce sexual dysfunctions (BEuropean Urology
2005 47:824-837). o

Meanwhile, it has ©been reported recently that
phosphodiesterase-5 (PDE-5) inhibitors, well known as
effective ingredient for the treatment of male impotence, .
act on BPH and various conditions related to BPH (Urol
clin North Am 2005 32:511-525; BJU Int 2002 90:836-839),

which will now be described in detail hereinafter.

Functions of storing and expelling urine in the
lower wurinary tract depend on the nervous mechanism
controlling various components of urethral outlet and
activities of bladder. In general, the nervous system
controls detrusor, urethral stump and external urethral

sphincter to control uroflow (Journal of Urology 1995



Accordingly, an object of the present invention is 5
to provide an agent for preventing and treating

- wo Bspheisprostati c hyperplasia (BPH) conpri si nﬁcﬂKR2006/001242
pyrazol opyri m di none conpound expressed as fornmula 1

as an effective ingredient. Another object of the
present invention is to 10 provide an agent for
preventing and treating | ower urinary tract synptomns
(LUTS) conprising a pyrazol opyri m di none conmpound
expressed as fornmula 1 as an effective ingredient. A
yet another object of the present invention is tois

158" 9\()'0(1&2%0"9%' aXfN?Etﬁfa?é & éé' ngzr %_tg]réal négp8£gansm1tter,

nmuscl e or prostatlc snoot h nuscl conpri sing

refgbazel OpFdmN dhORNEJEERBRYAE exm&mﬁopﬁlé%ﬂyl andrves,
as an effective ingredient. 20[ Technical Sol ution)

whighaczoupl iocgh thethbale dresdirh calusaljeccto tHwidriesetd the
i nvention provides an agent for preventing and
refpgatiieg bearfi gnipedbrat i d Ihyperpl asifa (BRHmacology 1998

) a pyrazol opyri m di none conpound as an
35gfgg '%3§9ingredient 25Mor eover, the present

i nv rOVId S ent prevent n
tre:‘{?lrnég}51 O\I\Eroll:llr%I N4 y%ﬁ?aﬁo%&% iﬁ’%?g o Lurs is
enegﬂ%lﬁmg éyE%ﬁEQHBW“HhSH:HO”ESC%HJPP@&‘ % Qate that

fective |ngre I ent urthernnre
enabeaamaaunu@@;bm@érﬁr OVh#881aa% atQloAX ank fv%a](@f'l@éf' Rhe to

urethral snmooth nuscle or prostatic snooth nuscle.
thi Adeareageous: Edéettsty of nitric oxides. Nitric oxides
produced by endothelial nitfic oxide synthase (eNOS)
activate guanylate cyclase. Activated guanylate cyclase
induces the vasodilation, as a result of increasing c-GMP.
Meanwhile, the decrease in activity of nitric oxides -
results from the degenerated antioxidation aefense
mechanism, manifestation or decreésed activity of eNOS,
ahd. destruction by active oxygen. The nitric oxides,
which are present in the prostate, control the prostatic
smooth muscle and prevent the coqtraction of bladder that
induces it hyperactiviﬁy, thus ieducing LUTS. (European
Urology 2005 47:824-837). Accordingly, nitric oxide
donors that relax the urethral .smoofh muscle and the

prostatic smooth muscle can improve LUTS.

Sildenafil, one of the conventional PDE-5 inhibitors,

inhibits the activity of PDE-5 that decomposés c-GMP to
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Accordi ng
conprisin
wo b Adsey 1
prostate
PDE-5 tha
Zasshi 19

to the present invention, the agent 10

g the pyrazol opyri m di none conpound of

can relax urethral smooth muscle opcrkr2006/001242
snooth muscle by inhibiting the activity of
t deconposes c- GW (N ppon Hi nyoki ka Gakkai

94 85:1124-1130; J Urol 1995 153: 2004-2009;

Eur J Pharmacol 15 1998 357:213-219), and inprove the

| ower uri
beni gn pr
i ntrauret

relbor i
as80clakld

90PBB6S gi3mh
- advant age
nunber of
for reachi

shorflemed

ects |

nary tract synptons (LOTS) caused by the
ostatic hyperplasia (BPH) by | owering
hral pressure. Moreover, the
rimdinone co d of fo nula.l in
& B PREERECpr GUGRT nVBRTPBR N San TTEHR voroute
|y chondek rLbr egyiies (B0 tfﬁtekﬁsggﬁgg% 2002

sane nechanismin corrparl son wt

i,bitors. Accordingly, it has various

sinthat it is possible to reduce the

time of administration, the tine required

ing a maxi mum 25 bl ood concentration is
lQﬁﬁPﬁQﬁSfr@@uﬂﬁbeofPﬂﬁﬁﬁﬁ?ené@mﬂnﬁﬁww have

a1 §5n 85 6Ropi B ﬁiﬁv%"f @Zkﬁ%{ﬁff@%ow%%l koYepp Patent No.
03%??951?an03§1 V\{\I%Ec pl'rlgé yr}\é%tlo%&fl%lc?} % hc?ﬁgound

[ ver I Sm as “colrpar e

lsowgga%wgﬁo hdid feef@f&é yfél‘?”lfnﬂi?b%héh' es $He9S, .  Then,

nmet abol i z

ed through cytochrone P450

thposSsiviidtdns obfsikHe effeandrst byniréh@ﬁaﬁt [n@me hﬁiﬂ\&’.&med to

drugs is

very | ow ( Xenobiotica 2004 34:973-982), and

sthdyhaSDatﬂnHgpyraao@bpymﬁnéaﬁetymihanmpbendthemnéiﬁﬂ% the

“inhibitor

s. 10 [Description of Draw ngs]

PDEbéve antniptpEECr8at ur esa A theqmﬂﬁﬁﬁﬁednvenﬁﬁ@ﬁ the
be descgri,bed with reference to certain exe

oY R EOUP R B CHAREST | ARG (HER | adhorS 15 BxeelTent

ef9£é§599%n

rbé“ﬁ&ﬁ'prostatlc hyperplasia (BPH) and lower

urinary tract symptoms (LUTS) associated with BPH than

the conventional sildenafil. Mdreover, the inventors of ~

the present invention have verified that since the

pyrazolopyrimidinone compound has an in vivo half-life

longer than the other PDE-5 inhibitors, the

administration convenience 1is 1increased and the time

required for reaching a maximum blood concentration is

shortened;

and since the pyrazclopyrimidinone compound is

less affected by the liver metabelism as compared with

the other

drugs, the possibility of side effects by

interactions between drugs 1is vetry low (Xenobiotica 2004

34:973-982)

and completed the pfesent invention.

10
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Figs 1 to 4 are graphs show ng the decreases of
intraurethral pressure neasured varying electric
stinmulations in benign prostatic hyperplasia (BPH)
nodel s, after repeated adm nistrations of the 20
pyrazol opyri m di none conpound in accordance with the
present invention; and Figs 5 to 8 are graphs
showi ng the decreases of intraurethral pressure
nmeasured varying electric stinulations in benign
pEosmari’t hyperpl asia (BPH) nodels, 25 after single
adm ni strations of the pyrazol opyri m di none _conpound
i n accet dande ¥& & haPRECHT esEMTE nvénthHpvided an agent for

<Descrjption_af Mjaqr, Synbaols in_the_ above. Fi qures>.

PERRSh BP QPR CaE i GRahegh BT de Y RoEPTS51a (BPm)
L EaLsS_ * %, Ignid] t. di fifergpces conpared

gﬁ@ﬁPﬁﬁiﬁ%oﬁtFSEnggﬁggggfﬁk 1ﬁiﬁbg%§l groups 2 and

2' . Testpshur£sect ed groups 103 and 3':Testicle

resected groups treat%ffmﬁth

#
J it ?/
!

y _
L
S0 U
' %

T
L\;

1"?_

g

In a second aspect, there is provided an agent for
preventing and treating lower urinary tract symptoms
(LUTS) comprising the compound of formula 1 as defined in
the first aspect.

In a third aspect, there is provided a relaxant for
relaxing urethral smooth muscle or prostatic smooth muscle
comprising the compound of formula 1 as defined in the

first aspect.

10a
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sol vent 4: Testicle resected group treated
with 1 nmpk(ng/kg) of the conpound of fornmula 1 in

wo aReQisance with the present invention 154" : Tgstk&hehe/001242
resected group treated with 0.3 npk(ng/kg) of the

conpound of forrmula 1 in accordance with the present

i nvention 5: Testicle resected group treated
with 5 nmpk(nmg/ kg) of the compound of formula 1 in
accordance 20 with the present invention 5 :Testicle
resected group treated with 1 npk(ng/kg) of the
conpound of formula 1 in accordance with the present

i nvention 6: Testicle resected group
treated with 10 25 npk(ng/kg) of the conpound of
[DPsAUbSude} N accordance w th the present invention

[ Best Model The present invention provides an agent

[Teodimii & hoppobl.em])
pyr azol opyri m di noneconpound(5-[ 2- pr opyl oxy-5-(1-

Accordingly, an object of the present invention is
to provide an agent for preventing and treating-benign
prostatic hypérplasia ' {(BPH) comprising a
pyrazolopyrimidinone compound expressed as formula 1 as
an effective ingredient.

Andther object of the present invention 1is to
provide an agent for preventing and treating lower
urinary tract symptoms (LUTS) comprising a
pyrazolopyrimidinone compound expressed as formula 1 as
an effective ingredient.

A yet anﬁther object of the present invention is to
provide a relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle comprising a pyrazolopyrimidinone

compound expressed as formula 1 as an effective

ingredient.

[Technical Solution]

To accomplish the above technical object, the
present invention provides an agent for preventingl and
treating benign prostatic hyperplasia (BPH) comprising a
pyrazolopyrimidinone compound as an effective ingredient.

Moreover, the present invention provides an agent

11
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met hy1- 2- pyrol i di nyl et hyl am dosul f onyl ) pheny1] - 1- net h
yl - , .

wo Ro9R¥sb34l, 6- di hydro-7H pyrazol o(4, 3-d) pyri m dp@r/kreaRhe1242
expressed as fornula 1 as an effective ingredient for

preventing and treating benign prostatic hyperplasia
10(BPH). Formula 1 The pyrazol opyri m di none conpound
represented as 15 forrmula 1 is one of the PDE-5

i nhi bitors and has characteristics in that it has a
strong inhibitive activity and an excel l'ent
selectivity for PDE-5; it is readily absorbed as its

fo%péggaigie:n &niqstéﬁ@r gg’tl'nt e%@r ggggg g/t h I;bac%t symptoms

y and a lar ufre 0
(L.8nd) 'tcéﬁﬁkfghﬂ@ ¥ﬂV§y9§£615F§§1h9@Q%bnkhfE&mﬁbﬁﬁé. as an
a

than sil afil” or vardenafi drug of the sane
effieebankesimgbbyseq@cheni cal properti esofthe
Furthermore, the present invention provides a

relaxant for relaxing urethral smooth muscle or prostatic

smooth muscle.

[Advantageous Effects]

According to the present invention, the agent
comprising the pyrazolopyrimidinone compound of formula 1
can relax urethfal smooth muscle or prostate smooth
muscle by | inhibiting the activity of PDE-5 that
decomposes c¢-GMP (Nippon Hinyokika Gakkai Zasshi 1994
85:1124-1130; J Urol 1995 153:2004-2009; Eur J Pharmacol
1998 357:213-219), and improve Jthe lower urinary tract
symptoms (LUTS) caused by the benign prostatic
hyperplasia (BPH) by lowering intraurethral pressure.
Moreover, the pyrazolopyrimidinone compound of formula 1
in accordance with the present invention has an in vivo
half-l1ife longer three times than the other drugs of the
same mechanism in comparison with the other PDE-5
inhibitors. Accordingly, it has various advantages in
that it 1s possible fto reduce the number of time of
administration, the time required for reachiﬁg a maximum

blocod concentration is shortened, and the frequency of

12
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5 pyrazol opyri m di none conpound of fornula 1 are as
follows: it is hardly dissolved in water; however, it
WO 2097/igasi | y dissolved in acetic acid, net hanoﬂ.CTfKRZOW001242

chloroformand the like; and it is a white or pale

yel | ow powder, not a hydrate or a solvate, having a
melting point of 158 10 to 161t and havi ng pKal and

pKa2 of about 6.5 and 12.5, respectively. The

pyr azol opyri m di none conpound represented as fornul a

1 is prepared via a synthetic process consisting 15

of roughly three steps. The inventors of the present

i nvention scl gsed . a net hod for prepari
OCGIEETGS éﬂéify %%(aegﬁe&aon‘a%g Bieon’ HifeHySmmore,
3 e o S
51$@%|Q%% qé? 2 ﬁ?ﬁf%hbéﬁ%ﬁ& §ﬁ$ %@03& oggyéMlg L in
acé&%&&ﬁ@éUh&@ﬂYEbQE&%%@ékﬂ inﬁBhBYén313rQ@%%4%£¥Eé¥€@ by
oyl pyrazole is prepared. For such preparation, a
thepeadivikiredmataubliefn as compared with the other drugs,
4- (2- propyl oxybenzam do] - 1- met hy1- 3- pr opyl - 5-
dikkepambly pyraarokbei ssaddfedingo arugsecinkiabcadmsent ofirough
chlorosulfonlc acid cooled to, 0Q then, the resultant

CY%HF?EQ@%ré’|§)S%A?re&hq|P?%§éﬁll&5¥héﬁfaﬁH arieddags by

b / / /001242
GG DBl BR SRt nTOT IR Ur ot D enatni BSPoPLRiTRR 2004

34 .397?-[9?2’0m taﬁﬁf b@ﬂoﬂa}éjyéazloi er o2 arglhn 5?65%%%‘%@ than

st ep, e pyrazole conpo red in t
thd is e St EPE-Y- iahmbgﬁb&@xy-S-(l,ﬂethyl 2- s
pyrol i di nyl et hyl am dosul f onyl ) benzam do] - 1- met hy1- 3-
propyl-5-carbonoyl pyrazole is prepared. For such
preparation, a specified anount of
[DQSGZl@ﬁﬂ@@eFﬁymFﬁmurﬁﬁﬂhyl pyrolidine is added in

d|chloronethane sol uti on of
The above and other features of the present

invention will be described with reference‘ to certain
exemplary embodiments thereof illustrated the attached
drawings in which: |
" Figs 1 to 4 are graphs showing the decreases of
intraurethral pressure measured varying electric
stimulations in benign prostatic hyperplasia (BPH) models,
after repeated administrations of the
pyrazolopyrimidinone compound 1in accordance with the
present invention; and
Figs 5 to B are graphs showing the decreases of
intraurethral pressure measured varyiﬁg electric
stimulations in bénign prostaticdhyperplasia {BPH) models,

after single administrations of the pyrazolopyrimidinone

13
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t hespeci f i edanount of 4-[ 2- propyl oxy-5- 10
(chl orosul fonyl ) benzam do] - 1- met hy1- 3- pr opy1- 5- car bam
Wogagbﬂ%g@zol e prepared in the first step to bgey 006,001242
stirred. Then, the reactant solution is dilut ed w
dlchloronethane. The organic |ayer i s washed, drled,
concentrated and
filteredtoobtaind-[2-propyl oxy-5-(1-nmethyl-2- 1s
pyrol i di nyl et hyl am dosul f onyl ) benzam do] - 1- et hy1- 3-
propyl-5-carbonoyl pyrazole is obtained. Last,
in the third step, the pyrazol opyri m di none conpound
of th resent inventian (5 r 0X
CORBPHYS- Srp B AR e e o ST SRR ) e 2%-: et h
yl - 20
propyl-1, 6-di hydro- 7H pyrazol o(4, 3-d)pyrim di n- 7- one)
|'s pegpaLedptiem b&emgggn_m% ReRAtAi Med i éﬂ@véeﬁﬂ?\gres>
step. For such preparation, "the specified amobunt o
pyr azol e compeninds Pfepeiedntn dherseenpdsst @pmpared with
di ssolved in tbutanol. A specified anount of
nopoahssatm t - butoxide is zs added in the resultant
solution and, then, reflux-stirred for a
pr edgter ni fleemni nel o fbganhe d&Bherancesol pempared with
iluted, washed and dried, distillation under

BPﬁeﬁﬁEEH°Er8§QHP§ soIvonsis and silica gel colum
chroln'aa;rp(grﬁphy f“f? Iﬁﬁ r(%le yl$ thus obtaining a s

speci f1ed ‘anobun azolopyr|n1d|none

conpouh of- ¢ he ‘ﬁﬁ@ﬂﬁe'f@@@&t@ﬂ groups Ihe present
invention relates to an agent for preventing and

tred iangl BN gn Teosialé ¢ hyperpbasi grd@psBPHrcandd with
| ower urinary tract synptons (LUTS) related to BPH
sobyeint rel axant for relaxing urethral snooth nuscle or

prostatic snooth nmuscle conprising a
pyr &Zol opyri ni diTfsiel G sesede nG’éPflEcﬂiliﬁéatEd with 1
escri bed as foll ows.

whi. ch b
oo k5 PR . AReBRBtE SSE Tl ot g cordance
Wl{ﬁlgﬁéngﬁﬁgghgrthgggggg muscl e or prostatic snooth
nuscl e, IC

constitutes urethra or the prostate; 2)

an agent for premaytidige apdsbEL8HI BRORBN IS IRLE 0.3

mpk(mg/kg) of the compound of —formula 1 in accordance
with the present invention

5: Testicle resected group treated with-S

mpk (mg/kg) of the compound of formula 1 in accordance
with the present invention

57: Testicle resected group treated with 1

mpk(mg/kg) of the compound of formula 1 in accordance
with the present invention

6: ' Testicle resected group treated with 10

mpk (mg/kg) of the compound of formula 1 in accordance

14
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15

20 hyperplasia (BPH) by relaxing the urethral snooth
muscl e or the prostatic snooth nmuscle via the
wo i@b@xast ; and, further, 3) a relaxant and anp@gRRboos/001242
conprising a pyrazol opyri m di none conpound as an
effective ingredient suitable for preventing and
treating lower urinary tract 25 synptons (LUTS)
associ ated with BPH. More particularly, the
present invention is directed to provide an agent for
preventing and treating benign prostatic hyperplasia
(BPH) conprising a s pyrazol opyri m di none conpound as
.an effective ingredient. ‘ In addition, the
ng?eggﬁtpfﬁ§8ﬂFigﬁvﬁpﬁ&pﬂbs an agent for preventing
and treating lower urinary tract synptons (LUTS)
conprising the pyrazol opyri m di none conpound as an io
[fdieqidqeq i ngredient. The agent conprising the
pyrazol opyri m di none conpound as an effective
I ngred eted@it Pieventiog padvideat iaig BRtOrcddfS sing a
accordance, wth the present 15 invention inhibits
pytasohepyvinydohoRBE- 5. compoundhe agentcappepsl egy—5-(1-
t he pérazolopyrinidinone conpound as an effectjve
e

me gt edrBAE of 6P pvd péhmlagigiar b iony Wesry bl - Lurethyl -
o BT e SR BN ) AN 7 e
exg&égé y f BREsdba THe gagend, campiyiiRe thforedient for
3700 opyti m di none conpound as an effective
prévghedhent oher RIeVAMALNY BBHign prostatic hyperplasia

{BPH) .

Formula 1

The pyrazolopyrimidinone compound represented as
formula 1 4is one of the PDE-5 inhibitors and has
characteristics 1in that it has a strong inhibitive
activity and an excellent selectivity for PDE-5; it is

readily absorbed as its solubilility is improved; it has a

15
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25 treating BPH or LUTS in accordance with the
present invention does not cause testicle toxicity

wo Yo7iYyakpi a, since it does not have an inhi b'ﬁ:ﬂﬁmoo&moun
powder for the activity of PDE-11. The

conprising the pyrazol opyri m di none conpound as an
effective ingredient for preventing and treating BPH
O LOTS in accordance with the present invention

| owers intraurethral pressure.

10Theef f ect of t heagent conpri si ngt he
pyrazol opyri m di none conpound as an effective

edi ent, for, preventing and treating BPH or, LUTS i
gog@c%ﬂ%ﬁ{éémmﬁ% @?ésgnt L3 ramnTo bHME ot LS F bpution;

0 24 hour s t hout . a ion of d w th an
ad%&nls #onﬁﬁf ¥§q88§%3EEFaI%EQQ%% £nge tﬁﬂ§s than
si Bgen fﬁ?”BE' $hRgehRg Ry %g I £T G| Qe £ PO 87

an effective Ingredient preventing and treating

BPH rafy i@z H ¢ a€£Dr dance \@drtdpéﬂ‘fﬁeﬂg esent 2Qf the
i nvention reaches a nmaxi num bl ood concentration

pPymithlopgdinodifomenut esmppueder al y 60rmuhat est Thee as
hal f-1ife of the agent conprising the
foblpwsol épyrisnikrrdhe démpedNedasimrvateret hpwever, it is

reldPLE SN 2R Lar Ay euenting andotreating, BPH o fUIS, .,
and the like; and it is a white or pale yellow powder,
not a hydrate or a solvate, having a melting point of 158
to 161G and having pKal and pKa2 of about 6.5 and 12.5,

respectively.

The pyrazolopyrimidinone compoﬁnd represented és
formula 1 is prepared via a synthetic process consisting
of roughly three steps. The inventors of the present
invention have disclosed a method for preparing the same
in WO2000/027847 (Corresponding Korean Patent No.
0353014), which will now be descr;bed roughly as follows,

First, in the first step, 4-[2-propyloxy-5-
(chlorosulfonyl)benzamido}—1—méthyl-B—propyl-Sucarbamoyl
pyrazole is prepared. For such prepération, a specified
amount of 4—[2“propyloxybenzamido]—i?mefhyl—B—propyl—5~
carbamoyl pyrazole 1is added to a specified amount of
chiorosulfonic acid cooled to 07 then, the resultant

mixture is stirred, filtered, washed and dried to cbtain

16
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with the present invention is 9 to 15 hours.
Furthernore, the present invention provides a

wo bezax@sf conprising the pyrazol opyri m di nonep&pRRsIB01242
as an effective ingredient for relaxing urethra

snoot h nmuscle or prostatic snooth nuscle. The
rel axant conprising the pyrazol opyri m di none conpound
as an effective ingredient for relaxing urethral |o
snoot h muscle or prostatic snooth nuscle in
accordance with the present invention inhibits the
activity of PDE-5. The rel axant conprising the

razol opyri nidi,none _co nd an effectiye
4 DY ERP R Y op P e i ee N A S-SR b JReFRYdF 3-
Lat] lLe+i.n accordance with the
prg?gze%tb?ﬁégﬂgggnggﬁ%ﬁglﬁg the activity of PDE-5, not
PDE-1ll aafd Viddc®shd The-di®) ax@hdm COE | ShPatPBe  compound
pyr azol opyri m di none 20 conpound as an effective
prepgredi ént ther fataxi sgepy, etdhr[@- ot lopsst el ohethyl-2-
prostatic snmooth nuscle in accordance with the
PYpeesehnyiavbyl pasdesed Testy lodew amisic bt E-mekhyl t §-or
n%aigha, s%nce [t does not havye an inhibiting power
PTPRY T ReCAEPPUPYY ofP¥DEEQAS 255 Preparafle re| Hant such

| $l.hg the azpl opyrim di pone, c Ind as a
pr%ﬁ?@%t?ég'iﬁgré%%%%{ *%ﬁ rET At g‘%ﬁe?ﬂ?g?E?ﬁﬁ%?ﬁghyl)fl—
£ 8051 PHOALAL I h; USE LR | LGRNCE,
me?%% p?gsent ?nveﬁtion over s ?n%r%E?g?h%aéqggég%ﬁééfon ot
th® . spelhgielf ect aimddrerrel axa@t conmyispNerdPeloxy-5-
pyrazol opyri m di none conpound as an effective
(chhgresti Ehitn§ bf berkawi. ol ] wiletlutaly Istfoqitopyised ec@tbamoyl
prostatic snooth nuscle in accordance with the
Pypreabat praperefdodnicdilie ntiesst step to be stirred. Then,

the reactant solution is diluted with dichloromethane.
The organic layer 1is washed,' dried, concentrated and
filtered to obtain 4-[2-propyloxy-5-(l-methyl-2-
pyrolidinylethylamidosulfonyl)benzamido] -1-methyl-3-
propyl-5-carbomoyl pyrazole is obtained.

Last, in the third step, the pyrazolopyrimidinone
compound of the present invention (5~[2-propyloxy-5-(1-
methyl-Z2-pyrolidinylethylamidosulfonyl)phenyl]-1-methyl~
propyl-1, 6-dihydro-7H-pyrazolo{4, é“d) pyrimidin-7-one) is
prepared from the compound obtained in the second step.
For such preparation, the specified amount of pyrazole
compound prepared in the second step is dissolved in t-
butanol. A spécified amount of potassium t-butoxide is

added in the resultant solution and, then, reflux-stirred
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10 for along tine with a | ow adm nistration
frequency. Theeffectofrel axant conpri si ngt he

wo R¥Fa#8sopyri m di none conpound as an effecti Vigerkrae06/001242
ingredient for relaxing urethral snooth nuscle or

prostatic snoboth 15 nuscle in accordance with the
present invention continues for:12 to 24 hours

wi t hout accumul ation of drug with an adm nistration
frequency of one tinme. The rel axant conprising the
pyrazol opyri m di none zo conpound as an effective

i ngredient for relaxing urethral snooth nuscle or

opr BSbREOFRBNENGH Fados o b MAAM R 2nt solution is

i it t 0 m : 60
coSPOSPTASLE L YARy2R, Lnd0 B LU oBEEL LAY O e

redibi€e@yr prelseryd, N dipppg1 geNBoUnRthps a1 etfeclyaMe coiumn
ingredient for relaxing urethral smooth nuscle or

chyprostagfgpbyootdre nrusotieedn aeagr dantesw t8bthéning a
present inventionis 9 to 5 15 hours.

specified amount of pure pyrazolopyrimidinone compound of

the present invention.

The present invention reiates to an: agent for
preventing and treating benign prostatic hyperplasia
(BPH) and lower urinary tract symptoms (LUTS) related to
BPH and a relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle comprising a pyrazolopyrimidinone
compound as an effective ingredient, which <c¢an be

described as follows.

The present inﬁention provides 1) a relaxant for
relaxing urethral smooth muscie or prostatic smooth
muscle, which constitutes uretﬁra or the prostate; 2) an
agent for preventing and treating benign prostatic .
hyperplasia (BPH) by relaxing the urethral smooth muscle
or the prostatic smooth muscle via the relaxant; and,
further, 3) a relaxant and an agent comprising a
pyrazolopyrimidinone compound as an effective ingredient
suitable for preventing and treating lower urinary tract

symptoms (LUTS) associated with BPH.

18
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Herei nafter, the present invention will now be

described in detail. | oWen prostatic tissue :
wo SoebApeegdi ng the urethra is enlarged abnor nal i’%TIKRZ(}M/OOIMZ

intraurethral pressure is increased to cause ben

prostatic hyperplasia (BPH) associated with dysurla.

Such BPH may result in lower urinary tract synptons

(LUTS). Various synptons related to processes of 15

storing and voiding urine are collectively called

| ower urinary tract synptons (LUTS). The storing

difficulty synptons include frequent urination,

urgent urination, urgent incontinence, night

urination (nycturia), painful urination (dysuria),

etCM Q%%EHB@leig%CEhEV %@@ﬂ%“iﬁ¥%ﬂggéﬂt§% directed

heS|tant rirnation ress rlnatlon

to URiiideeshdual gl h PeFIsep HEVBALY hEt &Hd ORreating benign
(anuresis), etc. A variety, of structural or nedica

preshdticons caypariseaslHS, andBeH)has beesmiorawni righat a
the grediqus{ng factors of LUTS are bl adder outlet

PY D&z ebaPy dehiidinabso craipouings asn afeteifsart cont gt édihent .
detrusor overactivity, etc., however, the primary
factor is urethral. obstruction by BPH Accordingly,

it b d that the t at t of
ur e AR T ot Hoh PESSER AOTENTEAle Rrdan agent
fofObr§9%ﬂt%¥@*éﬂ&mﬁr@5@1ﬁ as; Jéfduffﬂgpyyqﬁgg% symptoms

surgery and “drug therapie e surgery

(Lwlg) Wﬁbﬂpiﬂi@@n@nd:HéW%)ﬁfé'ﬂolﬁgfﬁﬁn@élﬁ@M@ %:‘cﬁr&%@irﬁﬁ as an
attention recently typi cal drug for treating the

ef oaoidi ¥€ ohsgoédBEHti.s an al pha- bl ocker, which acts on
10 urethral or prostatic snooth nuscle to relax the
snmooth nmuscle, thus treating the urethral obstruction
and ysuria due the BPH Accordingly, the drug for
ng 2058 % el SPPATIF IS ur diift al RIFFAN- SRigeIei dinone

Co@?ﬁk#ﬁh}rlbg éﬁké£@19ée%%3£éﬁhéwg ¥9¥“B?Q%e8%1ng and
treating BPH or LUTS in accordance, with the present

invention inhibits the activity of PDE-5.

The agent comprising the pyrazolopyrimidinone
compound as an effective ingredient for preventing and
treating BPH or LUTS in accordance with the present
invention does not inhibit the activity of ﬁDE—ll but

inhibits the activity of PDE-11.

The agent comprising the pyrazolopyrimidinone

compound as an effective ingredient for preventing and

treating BPH or LUTS in accordance with the present
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Meanwhi | e, various researches on the treatnent of BPH
have reported that PDE-5 inhibitors, well known as

wo SfohBedsse i ngredient of the treatnment of mal fokr2006/001242
I mpot ence, have efficacies on BPH and LUTS associ at ed
with BPH 20 That is, in physiological functions of
| ower urinary tract, nitric oxides (NOs) control the
rel axati on and contraction of the prostatic snooth
nmuscl e and the urethral snooth nuscle to reduce BPH
and LUTS associated with BPH (N ppon Hi nyoki ka Gakka
Zasshi 1994 85:1124- 25 1130; J UroI 1995

M% 2004- 2009: E J Phar 98 357: 3 219)

REE08, G973 s Moo PaBSE B Eba Ry tnisih iyalgia,

51Hbér|£t0>ﬂg@ssyﬂk§@a§%‘ﬂé'\@ 3 ¥A! ?%lvﬁe?: for the
cycl ase. The guanyl ate 1ncreases c- el ax the

acHietByabrSpempatin muscl e. Meanwhi | e, mhen the
activity of nitric oxides that control the prostatic
snoot h muscle and inhibit the bladder contraction is
decreased, the nitric oxide-dependent prostatic
smodie nuAIENt el HRPBHS 1 RY weakemed PYRF@beRYIrinidinone

Ur ol ogy 2005 47:824-83 Accordingly, lo nitric
COIBQ?HEgdcﬁﬁJré‘nt [SPERERAYE: nibareahi ol ERjor REATeHténg and

c=BRLhle BERSIaL CARROLL IS LK, LFIS, gresent
1n@@ﬁ§lg£)gg@grgoghgfgﬁfgﬁﬂygyﬂgfggSdfg@xed ur et hral

snoot h nuscle o
The effect of the agent comprising the
pyrazolopyrimidinone compound as an effective ingredient
for preventing and treating BPH or LUTS in éccordance
with the present invention continues for 12 to 24 hours

without accumulation of drug with an administration

frequency of one time.

The agent comprising the pyrazolopyrimidinone
compound as an effective ingredient for preventing and
treating BPH or LUTS in accordance with the present
invention reaches a maximum blood concentration within 50

to 70 minutes, preferably 60 minutes.
The half-life of the agent comprising. the
pyrazolopyrimidinone compound as an effective ingredient

for preventing and treating BPH or LUTS in accordance
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rabbit, there have been reported various researches
on applicability of the PDE-5 inhibitors including

wo bdaeng@spound of fornmula 1 in accordance wit hpg f}RR2006/001242
present 20 invention to BPH (Eur J Pharmacol 11994

266: 269-275). Actually, it has been reported that
Viagra i nproves the lower urinary tract synptons
(LUTS) caused by the benign prostatic hyperpl asia
(BPH) as a result of clinical trials, which results
fromthe prostatic smooth nuscle's 25 rel axation
action associated with the NO-cGW route. Mre

.recentl it has bee or th alis, one of
w1t Ro b Brorrt PR ehcts HaPTHe a1 1 cacy on

i nprovenent of the lower urinary tract synptons

(LUTS) caused by the benign prostatic hyperplasia

( BPHu@sh@rmof&sul terd p%@égeatcl | heahtiohal priBHdes a
Int 2003 90: 836- 839: BJU Int 2003 92: 534- 538:

rehbokpht/ wamp XGOS €9Nthe pyrazolsopyhemtdinbaal dompdend as
of Viagra, having adnministrated sildenafils to 300
anpaeféncsiver ingwesksntt fws bexpfouhd uhethral smooth

inErovenents of i mpot ence, self-
muscle or prostatic smooth muscle.

The relaxant comprising the pyrazolopyrimidinone
compound as an effective ingredient for relaxing urethral
smooth muscle or prostatic smooth muscle in accordance

with the present invention inhibits the activity of PDE-5,

The relaxant comprising the pyrazolopyrimidinone
compound as an effectiﬁe ingredient for relaxing urethral
smooth ﬁnuscle or prostatic smooth muscle in accordance
with the present invention inhibits the activity of PDE-5,

not PDE-11 activities.

The felaxant comprising the pyrazolopyrimidinone
compound as an effective ingredient for relaxing urethral
smooth muscle or prostatic smooth muscle in accordance
with the present invention does not céuse testicle
toxicity or myalgia, since it does not have an inhibiting

power for the activity of PDE-11.
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10 confidence and quality of life as well as
irritative and obstructive LUTS are increased

wo it eeapl y. Mreover, in donmestic clinical tgetkReoosooizsz
after adm nistrating such drugs to 68 patients for 12
weeks, it has been found that the | ower urinary tract
synptons (LUTS) are reduced from 15.3 15 points to
12.3 points on the basis of the Internationa
Prostate Synptom Score (IPSS) and the inprovenents on
the inpotence rise froman average point of 27.4 to
that of 41.5 on the basis of the International |ndex

of cti nction (1LLEFE .
( ht t%:)}?enea%eg%%gg%gm %P%&é%?%blge/ P50 PYZRF H R} Bi dinone
24111 LK, £0 k h rt t
o atb S B i P astor dhat S oo nd B hodtgrhral
smebtNi edlsdld abg, payvspgradm MRt MG 9h Galbsdance
once a day for 6 weeks, the IPSS rises 2.8 points
wigll. thpopnesentsésventpbacdbaccentimidaan- gty ,pedssure .
in case of 25 increasing a dose to 20ng and
adm ni strating such drugs for additional 6 weeks,
the | PSS rises 3.8 points (1.7 points rises in
pl acelo- cGHEGY ed fr oupe t h& hikaises GMPREviRg the

. . Qi R . whi | o . . i d . '
Py SRl e L he At BR e T he bR Yeermaredient
o e o B, ol P L CB Y E spf 4 smoorn

mugrickipin (Attproawee. WOEH il - pAEsERECHNRRG ARV &ont inues
considering that the relaxations 10 of the urethra
forrmotdnanisthe whih t el pwostmt hd ssraatilbnmfselogmeand, t he
treatments of LUTS and BPH are associ ated cl osely
with each other, we, the inventors of the present

RS T L L T R
pyfé%ﬂf%ﬂ§¥ﬁmidinone compound as an effective ingredient
for relaxing urethral smooth muscle or prostatic smooth
muscle in accordance with the present invention contiﬁues
for 12 to 24 hours without accumulation of drug with an

administration freguency of one time.

The relaxant comprisingr the pyrazelopyrimidinone
compound as an effective ingredient for relaxing urethral
smooth muscle or prostatic smooth muscle in accordance
with the preseﬁt invention reaches a maximum blood
concentration within 50 to 70 minutes, preferably 60-

minutes.
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15 of the present invention inhibits PDE-5 that
deconposes ¢c-GW to relax the urethral snoboth nuscle

wo 20d61i43¢4 prostatic snooth nuscle via the c- GVFefR%:S 6001242
associated with the nitric oxides, thus efficrently

i nprovi ng the benign prostatic hyperplasia (BPH) and
the lower urinary 20 tract synptons (LUTS) caused by
BPH, and carried out various experinents. That is, we
have observed that the conpound of the invention
significantly inhibits intraurethral pressure caused
by BPH. Moreover, we have confirnmed that, in repeated

i.ngl ini,strations in 25 rat nodel s havi ng
g:n Zﬂ#@%a%%ﬂ?rih%@f tPe i ACeaskRlfRANEhe comprising  the
Lot hral,.pressur re_siqgnificant i.nhi bited .
py hRELREL RS PERS (K EnBhfadl HH | 50 Brhtgve s LfGredient
. : h figneddh LQuUn
fo%%ﬁﬁ%g%ﬁgég?%gﬁh?gﬁaﬁﬁ?éfg E{ethfglgénggﬁh nusgfengOth

mufBlUet & accordance with the present invention is 9 to

15 hours.

Hereinafter, the present invention will now be

described in detail.

When prostatic tissue surrounding the wurethra is
enlarged abnormally, intraurethral pressure 1s increased
to cause benign prostatic hype;plasia (BPH} associated
with dysuria. Such BPH may result in lower urinary tract
symptoms (LUTS). Various symptoms related to processeslof
storing and voiding urine are collectively called lower
urinéry tract symptoms (LUTS). The storing difficulty
symptoms include frequent urination, urgent urination,
urgent incontinence, night urination (nyctﬁria), painful
urination (dysuria), etc. The voiding difficulty symptons
include hesitant urination, stress urination, weakened
ureter, residual urine sense, urinary retention
{anuresis), etc. A variety’,of' structural or medical
conditions can cause LUTS, and it has been_known that the
predisposing factors of LUTS are bladder outlet

obstruction, abnormalities in detrusor contraction,
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5 prostatic snooth nuscle. In addition, the
present invention conprising the pyrazol opyri m di none
wo siend of fornmula 1 as an effective ingredp@pkracosinoizaz
provi des an excellent and stable 10 agent, in view of
phar macoki netics, for preventing and treating benign
prostatic hyper pI asia (BPH) and | ower urinary tract
synptons (LUTS) associated with BPH as conpared with

t he ot her conventional PDE-5 inhibitors.

Practically,ithasbeenfoundthatthe is

pyrazol opyri m di none conpound of formula 1 in
ccordance wit

t t hi
de PFERE" HrR s T T hes Sgan'gl”oéfee%e'e%”t EE‘S St gaptor
is?ﬁﬁgeﬁEaﬁe%BM(fh%é%%&tﬁ ggnveﬂgbgg ng@?teg&lha? been

Ibitors S COHC ratlon IS

cohfedeebat eda@r gans, tggbgméﬁﬁréﬁtEﬁdwuygﬂHFhPt8@§tructlon
PDE75 i nhibitors, of which concentrations are rapidly

legleensasblisas ti me goes by (See Table 2).
Meanwhi l e, in the process of devel oping the 25
pyr &4 opyeammef@@wp@mm conddrtmgnes 1aire classified
accordance w th the present invention as an agent

royghlyr éatengurstenaad airm%sfehqr%mwﬁcm The durgary is
th@sﬁ_%%ih%% the saf et tolerabili t% - tracted
pharmacoki nett %?pﬁ‘é’ﬁm%%%yﬁgﬁﬁ 9% ¢ ealf%l%%%?l dAvEs 3F
OJPék?e or mula ar 5 t
at%«%&fﬂy adults |% Kor ea %Xpﬁgﬁ?’s Pkﬁgl Aﬁggst%égﬁng the
coiDtibbns 2002, Bl SUch a6l | B pAk-bh balkewas ﬂﬁ&%&f”ﬁ@ts on
in England fromApril, 2002 to Decenber, 2002 f
uralerskasrdaved opatht s .smd tth rxesstleoftosuxeblakl aﬂk& smooth
t he compound of fornmula 1 of the present invention

musgake | o t8agi | ytapabibed &hel twrothouls obstmmctdfarer and
or al mnistration and the half-1ife was about 9 to

dy Sl%r%u e thgr Rfdts ﬁcqqféd%%%% abfe NP Gatfqr improving
end R B e o o R RE R o I ol St Pl buce
to O&}?@r;\/ﬁ@‘yeﬁ{_{)&h 1§n)ﬁ'h‘t %{;{Lt;ne?ﬁn Jie BlP@lara?'ﬁ:fj Ii[hf’g the

duratiion of the drug effect continues 2 t10.24

hours and, which was actually confirnmed in a phase 3
clinical trial. In addition, as a result of
exaMeaatihdiegn sbmaone researches on the treatment of

BPH have reported that PDE-5 inhibitors, well known as
effective ingredient of the treatment of male impotence,
have .efficacies on BPH and LUTS aésbéiated with BPH.

That is, in physiological functions of lower urinary
tract, nitric oxides (NOs) control the relaxation and
contraction of the prostatic .smooth muscle and the
urethral smooth muscle to red@ce BPH and LUTS associated
with BPH (Nippon Hinyokika Gakkai Zasshi 1994 85:1124-
1130; J Urol 1995 153:2004-2009; Eur J Pharmacol 1998
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responses to the test substance, no serious abnornal
20 responses to the conpound of fornmula I was found

wo béy7A1438ase 1 clinical trial, and the majori ti‘ciﬁ%zoowoouaiz
tenporarily |ight cases. Nbreover in view of

patterns of side effects obtained in phase 2 and
phase 3 clinical trials, the degree and frequency of
the side effects were very 25 | ower than those of the
existing oral agents for the treatnment of inpotence.
As indicated by Table 1 bel ow, the conpound of
formula 1 in accordance with the present invention

h d nost | ow administration interrupt rate
352&3%“@&@%[}5 5 5 i nhi bi t ors. Besi des the Galis
t haty, ce ev h S SSj
Si de € %s suc 5'rngt es%gg )q % y cgr }%Eal ggggthellal

nlﬁk@@edﬁldéwﬁﬁhﬁﬁaggeFﬁﬁdé@tﬂcgivggg thaW8l1€8Scyciase.
since the conpound of fornmula 1 in accordance wth

Thethegpaageatel niewrircesadoescHeMmottdhaviee Bak | bh&i tAgthral
power for the activity of PDE-11, such side effects

smaeth moiseikmi f eddahwhile, Mharhether ggcttieltesicdfuahitric
rate of the conpound of fornmula 1 in accordance with

ox{fgspr EBakt FRVERCLoON t&’fe( ePAqSIAT it aHWP BN iBgscle and

1n§ Qé;egécghgggever r% %13H1{g deéreased the nitric

oxide-dependent prostatic smooth muscle relaxation 1is
weakened. (European Urology 2005 47:824-837). Accordingly,
nitric oxide donors that relax the urethral smooth muscle
and the prostatic smooth muscle can improve LUTS[ thus
being applied efficiently to{ the treatment of BPH
consequently.

Furthermore, since it was known that zaprinast, one
of the non-specific PDE-5 iﬁhibitors, that have NO-cGMP
route as a mechanism, relaxed urethral;smooth muscle of a
rabbit, there have been reported wvarious researches on
applicability of +the PDE-5 inhibiﬁors including the
compound of formula 1 in accordance with the present
invention to BPH (Eur J Pharmacol 11994 266:269-275).
Actually, it has been reported that Viagra improves the
lower urinary tract symptoms (LUTS) caused by the benign
prostatic hyperplasia (BPH) as a result of clinical
trials, which results from the prostatic smooth muscle’s

relaxation action associated with the NO-cGMP route. More
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15 34. 6% of sildenafil, one of the conventional PDE-5
inhibitors, fromwhich it can be understood that the

wo sRppeed of formula 1 of the invention has ap¢gikkadoRb1242
possibility of side effects by interactions between

drugs, since it is not affected by the |iver

net abol i sm as 20 conpared with the other drugs

( Xenobi oti ca 2004 34:973- 982). [Table 1]

Interrupt rate (% of administration due to side 25
effects of PDE-5 inhibitors after clinical trials on
WO 2007/ 114534PCT/ K112006/ 001242 i npot ence: Pl acebo

regeggl:}[rg nzpc has been reported that Cialis, one of the
drugs for treating impotence, has the éfficacy on
improvement of the lower urinary -tract symptoms (LUTS)
caused by the benign prostatic hyperplasia (BPH) as a
result of phase 2 clinical trials (BJU Int 2003 90:836-
839; BJU Int 2003 92:534-538; http://www.IC0S.com).

-In the clinical trials of Viagra, having
administrated sildenafils to 300 patients for 12 weeks,
it has been found that improvements of impotence, self-
confidence and quality of life as well as irritative and
obstructive LUTS are increased noticeably. Moreover, in
domestic clinical trails, after administrating such drugs
to 68 patients for 12 weeks, it has been found that the
lower urinary tract symptoﬁs (LUTS) are reduced from 15.3
poinﬁs to 12.3 points on the basis of the International
Prostate Symptom Score (IPSS) and the.improvements on the
impotence rise from an average point of 27.4 to that of
41.5 on the basis of the International Index of Erectile
Function (TIEF) (http:medscapg.com/viewarticle/517500,
Financial News 224.11.11). ICOS‘corporation has reported
that, in double- blind, placebo-controlled and POC phase
2 clinical trials, having administrating 5mg of Cialis
once a day for 6 weeks, the IPSS rises 2.8 points (1.2
points rises in placebo-controlled group), and in case of

increasing a dose to 20mg and administrating such dru@s
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20 ng 25 ng 50 ng 100 ng 200 ng Viagra 0.7 - -

WO 2007/114534 PCT/KR2006/001242

for additional 6 weeks, the IPSS rises 3.8 points (1.7
points rises in placebo—cohtrolled group), the two doses
all having statistical significance. | Meanwhile, their
side effects were dyspepsia, back pain, headache, etc.
and the interrupt rate of administration due to the side
effects was 3.6% '(1.4% in placebo-controlled group)

(http://www.ICOS.com) .

As described aboﬁe, considering that the relaxations
of the urethral smooth muscle and the prostatic smooth
muscle and the treatments of LUTS and BPH are associated
closely with each other, we, the inventors of the present
invention have 3judged that the agent comprising the
pyrazolopyrimidinone compound as an effective ingredient
of the present invention inhibits PDE-5 that decomposes
c-GMP to relax the wurethral smooth muscle and the
prostatic smooth muscle wvia the c-GMP route associated
with the nitric oxides, thus efficiently improving the
benign prostatic hyperplasia (BPH) and the lower urinary

tract symptoms (LUTS) caused Ey BPH, and carried out

_various experiments. That is, we have observed that the

compound of the invention significantly  inhibits
intraurethral pressure caused by BPH. Moreover, we have
confirmed that, in repeated or single administrations in

rat models having enlarged prostates, the increases in
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0.0 0.7 3.9 - Levitra 1.6 2.7 2.9 6.6 - - - -

WO 2007/114534 PCT/KR2006/001242

the intraurethral pressure are significantly inhibited
dose-dependently and statistically (See Figs. _1 to 8).
Furthermore, we have confirmed that the compound of the
invention relaxes the urethral smooth muscle and the

prostatic smooth muscle.

In addition, the present invention comprising the
pyrazolopyrimidinone compound  of formula 1 as an
effective ingredient provides an excellent and stable
agent, in view of pharmacokinetics, for prevénting and
treating benign prostatic hyperplasia (BPH) and lower
urinary tract symptoms (LUTS) associated with BPH as
compared with the other conventional PDE-5 inhibitors.

Practically, it has been found that the
pyrazolopyrimidinone compound oflformula 1 in accordance
with the present invention has a high tissue affinity in

the organs of genitourinary system as compared with the

“other conventional PDE-5 inhibitors, and its

concentration is kept steadily in the related organs,
differently from the other PDE-5 inhibitors, of which
concentrations are rapidly decreased as time goes by (See

Table 2).

Meanwhile, in the process of developing the

pyrazolopyrimidinone compound of formula 1 in accordance
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with the present inventi_on as an agent for treating
impotence, a phase 1 c¢linical “trial for assessing the
safety, tolerability and pharmacokinetic/pharmacodynamic
characteristics of the compound of formula 1 was carried
s out with healthy adults in Korea patients from August,

2001 to BAugust, 2002, and such clinical trial was

performed in England from April, 2002 to December, 2002

for overseas developments. As a result of such trials,

the compound of formula 1 of the present invention was

16 readily absorbed at 1 to 2 hours of_ Tuax after oral
administration and the half—lifel was about 9 to 15 hours
regardless of the doses administrated. Besides, affer
repeated administration once a day for 7 days, the
notiéeable accumulation of drug was not observed, from

15 which it can be learned that. the duration of the drug
effect continues for 12 to 24 hours and, which was
actually confirmed in a phase 3 clinical trial.

. In addition, as a result of examination on abnormal
responses to the test substance, no lserious abnormal
20 responses to the compound of formula 1 was found in a

phase 1 clinical trial, and the :majority was temporarily

light cases. Moreover, in view of the patterns of side
effects obtained in phase 2 and phase 3 clinical trials,
the degree and frequency of the side effecté were ve_fy

25 lower than those of the existing oral agents for the
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- - - -0.012 wherein, "-" denotes that no
clinical trials are carried out. 10Such results show

wo bdddshe conmpound of fornula 1 in accordancep(\f.'t 50%01242
ent

present invention has |ess side effects and exce
phar macoki netic characteristics as conpared with the
conventional drugs such as Viagra,

treatment of impotence.

As indicated by Table 1 below, the compound of
formula 1 in accordance with the present invention showed
the most low administration interrupt rate among the PDE-
5 inhibitors. Besides, the Cialis that has been most
recently developed has possible side effects such as
testicle toxicity or myalgia, since it inhibits the
activity of PDE-11, whereas, since the compound of
formula 1 in accordance with the preéent invention does
not have an inhibiting power for the activity of PDE-11,
such side effects were not manifested.

Furthermore, the residual rate of the compound of
formula 1 in accordance with fhe present invention after
liver metabolism was 93.0%, which was very higher than
34.6% of sildenafil, one of the conventional PDE-5
inhibitors, from which it cén be understood that the
compound of formula 1 of the invention has a very low
possibility of side effects by interactions between drugs,
since it is not affected by the liver metabolism as
compared with the other drugs (Xenobiotica 2004 34:973-
082) . |

[Takle 1]
Interrupt rate (%) of administration due to side

effects of PDE-5 inhibitors after c¢linical trials on
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Calis, etc., thus enhancing the safety and the drug
15 effect duration. Such enhanced safety and
wo g BeOKi netic characteristics are identi Capdyrr2006/001242

applicable to the treatnent of BPH and LUTS as wel |
as inpotence. As a result, since the conpound of
formula 1 in accordance with the present invention
shows the sane effects even 20 once a day
adm nistration, it is a nore convenient drug for
adm ni stration and causes (fewer side effects as
conpared with the conventional drugs adm ni strated

. three times a day. Consequently, it can be |earned

lm?ﬁé?“?ﬁé conpound of formula 1 in accordance with the
present 25 invention is a safe and effective agent

fdr preventln% 5 10 20 25 50 100 | 200
lacebo
mg mg mg mg mg my mng
Viagra 0.7 - - = 0.0 (0.7 | 3.9 |-
Levitra 1.6 2.7 2.9 6.6 - - - -
Cialis 1.3 0.7 |1.6 [3.2 |~ - - -

Compound
of Formula (0.0
1

t

i

i

1

1
o
.
o
[y
Ny

wherein, Y- denotes that no c¢linical trials are

carried out.

Such results show that the compound of formula 1 in
accordance with the present invention has less side
effects and excellent pharmachihetic characteristics as
compared with the conventional drugs- such as Viagra,
Cialis, etc., thus enhancing the safety and the drug
effect duration; Such‘enhanced safety and pharmacokinetic
characteristics are idéntiéally applicable to the
treatment of BPH and LUTS as well as impotence. As a
result, since the compound of formula 1 in accordance
with the present invention shows the same éffects even
once a day administration, it i1s a more convenient drug
for administration and causes < fewer side effects as
compared with the conventional‘drugs administrated three
times a day. Consequently, it can be learned that the
compound of formula 1 in accordance with the present

invention is a safe and effective agent for preventing
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and treating the benign prostatic hyperplasia (BPH)
and the lower urinary tract synptons (LUTS)

wo %9A¢isai ed with BPH or a relaxant for rel axi p@rkr2006/001242
urethral snmooth nuscle or prostatic snooth mnuscle.
Accordi ngly, the pyrazol opyri m di none conpound of
formula 1 in accordance with the present invention
can be used effectively and safely as an agent for
preventing and treating the benign prostatic
hyperplasia (BPH) and io |lower urinary tract synptons
(LUTS) associated with BPH or a relaxant for rel axing

anhhec ae&fl};;lc%l tﬁ@%%{%ﬁ k)go%rtatﬂ% Sﬁgéé?%igsﬁgopéﬁﬂ) arnd

nusc preven treatin conpri

ththel e PY 122 8LeRY i M &t neRestmountdyes) f %@B—S&aﬂté@ with

accordance with the present invention may be used
BPHhef of nBeDixgrOefalr pPhelamoeyt uc@thf:a&mﬁnﬂidiﬂﬂ-mﬁﬁéle or
is, the pyrazol opyri m di none conpound of the
proatvetticosmgeyrhberussde.i n vari ous net hods such as ora
and parenteral 20 administrations in actual clinica
trials, and the oral admi nistration is preferable in
t he resent i nhventjon. Mreov

f the, .. _ £
pyr At no#éec&?ﬁb%%ﬁ‘a SPYFHBLARDRRE offPRRYURE  ©
fo%ﬁﬁga d"it ‘i‘i‘l 'a[Hcoof@a{ﬂ@é‘SwE'?ﬁa@ﬁef %‘&%%fgﬁe NGFATPH Yean be

i'luent's or excipients such

uskil | &f fo XPAODET SrldONgh pgRGENH S, BH”%&‘I‘ES’for preventing
di sintegrants, surfactants, etc. Sol i d dosages

anfiort reveet iraf it hies thed 4 o plﬁdslitdi&ltcabﬂlﬂ_bérppabhat S(BPH) and
powder s, granul es, capsules, etc. Such s solid
lodesagesirawy prepated yoems xi(A§THe associated with BPH

pyrazolopyr|n1d|none conpound of formula 1 with at
or| éasl%el@ﬁ@%(cﬁa}feﬁ? ag%@ﬁ ddharurehhraa smeath muscle or
ar bon sucros ¢t ose, gelatin, etc. In

th%dEF?Fgﬁ%%S TPl § @%ﬁg Sents. Fubricants such as

magnesi um styrate, talc, 10 etc. may be added.
Li qui d dosage fornms for oral adm nistration, such as

suspansi Pevdittiaigalanso! %trle%a,ngerrut;&mnscoﬁiéweang the

etc., may conprise sinple diluents, é.g., water and
pytaquldpyrlmldlnone compound of formula 1 in accordance
with the present invention may be used in the forms of
general pharmaceutical formulation. That 1is, the
pyrazolopyrimidinone compound of the—_. invention may be
used in various methods such as oral and parenteral
administrations in actual c¢linical trials, and the oral
administration is preferable in the present invention.
Moreover, the pyrazolopyrimidinone compound of the
invention may be formulated into various dosage forms

using commonly used diluents or excipients such as

fillers, expanders, bonding = agents, humectants,
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|'s paraffin, as well as various excipients, e.g.,
humect ants, sweeteners, aromatics, preservatives,

wo 8losr114995age forns for parenteral adm nistratp@fykr2006/001242
i nclude sterilized aqueous sol utions, non-aqueous
sol vents, suspensions, emnul sions, Iyophilized agent s,
suppositories, etc. Non-aqueous 20 sol vents and
suspensi ons nay be prepared using vegetable oils,
such as propyl ene glycol and pol yet hyl ene gl ycol,
olive oil, or using injectable esters. such as ethyl
ol eate. As bases for suppositories, wtepsol,
. we , 0 laurinic acid, and

dlgﬁﬁ goagFgflﬁgr%%Cg%g&%Qegﬁ% The dosages
of pharmaceutical conposition conprising the
pyrazol opyri m di none conpound of fornmula 1 in
accaabite wolshdgde presentoralventidar nimyt e ivar | edn&lude
according to various relevant factors, such as

tahéﬁgﬁt,Fé@éeﬁﬁm<p¢mﬁ¢rﬂ,sgaanglaﬂmHCQHﬁhb&$xeetcn Such
rate of patients, tinme and nethod of _adm nistration,

solihd sev@PFRYCDf s\AFR ons PUGPERRral PYt i §‘dlelng the

b d
oyhpERIEParing HATsD Spshtadopt el d B il tageast
I ,
onéogQGEgggﬁtt[ :\/ng\:/ag:nkflc%%n W FF@néw alcdlescrg{)%d&?r{bégr sucrose

orf U|l|a)étw§é] refeIeneR, toclhe accompanyiged tisndr avd N0Simple
in which preferred enbodi ments of the invention are

expbdivant$hi stubwiemdnos way-h havwewsigndei embedivethtd) talc,
different forms and shoul d not be construed as
et¢i nrggdbeoatddedenbodi ments set forth herein. Rather,
these enbodi nents are provided so that this
di scl osure will be 20 thorough and conplete, and w ||
on, to thpse

full th f. th
ki 1 Yord e L EORRa ErE Do Al A A r e £ cRpgh as
%eeﬁ§98§kedlﬁ%§fﬂé¥fé%i&%&&% %P%mu151ons, syrups, etc.,

razol opyri m di none Conpoun
may comprise simple diluents, e.g., water and liquid

paraffin, as well as various excipients, e.g., humectants,
sweeteners, aromatics, preservatives, etb. Dosage forms
for parenteral administration include sterilized aqueous
solutions, non-aqueous solvents, suspgnsions, emulsions,.
lyophilized agents, suppositories, étc. Non—aqueous
solvents and suspensions may be prepared using vegetable
oils, such as propylene glycol and polyethylene glycol,
olive o0il, or using injectable esters such Aas ethyl
oleate. As bases for suppositories, witepsol, macrogol,
Tween 61, cacao oil, laurinic acid, and glycerogelatine

are useful.
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25 Formula 1 for the Increases of I|Intraurethral
Pressure in BPH Rat Mdel s The foll ow ng

WO foeReldssENt was carried out in order to nmeasup@rkRSoosin01242
effects on the decreases of intraurethral pressure

(1UP) via repeated admi nistration of s
pyrazol opyri m di none conpound of fornmula 1 in
accordance with the present invention. In the present
experinment, thirty-six male white Wstar rats of 300
to 350 g were randomy divided into six contro

groups of six rats. The first group (1) was 10 |eft
untreated as a nornmal control group and the other
groups were those whose testicles were insected. From

~a Ccopl edesaQ%Stoﬁf 8% Al ARel &t 08&%2%?1&151“ cbfiprising

the third to”sixth groups was given a
thBY PQsier s &1 bpy £€ihi @in8hel NBombotig8t OYrer opsranda0. 0l ipn

ng of 17 bete- s
accordance with the present  invention may be varied
according to various relevant factors, such as weight,
age, sex, health status, diet and excretion rate of
patients, time and method of administration, and severity
of symptoms. In general, it is preferable to administrate

such drugs in a total dosage of 20 to 200 mg once or

several times a day to adults.

[MODE FOR INVENTION]

Hereinafter, the present invention will now be
described more fully with reference to the accompanying
drawings, in which preferred embodiments of the invention
are shown. This invention may,  however, be embodied in
different forms and should not be construed as limitea to
the embodiments. set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of

the invention to those skilled in the art.
Example 1: Measurement of Effects on Repeated
Administration of the Pyrazolopyrimidinone Compound of

Formula 1 for the Increases of Intraurethral Pressure in
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|s estradiol for 8 weeks. The second group (2) was
t hose whose testicles were insected only; the third

WO 8004 us68) was treated with a solvent; the fopeiRr2006/001242
group (4) was treated with 1 ng/kg of the
pyrazol opyri m di none conpound of forrmula 1; the fifth
group (5) was treated with 5 20 ng/ kg of the
pyrazol opyri m di none conpound of forrmula 1; and the
sixth group (6) was treated with 20 ng/ kg of the
pyr azol opyri m di none conpound of fornula 1, the
fourth to sixth groups being orally adm nistrated for

k frter 8 weeks, all rats were anesthetized by
Bpgnﬂgg ?ﬁﬁ@%ﬁ%ritoneal injection with 50 ng/ kg of

pentepar bbi abwingndxboiryhaned wid h-Pol &t hWh€engn order to

needl es. Saline Solutions were perfused at a rate of
mef@shrel/ thal ne 8¢ 688s SYdn NGhpudps e sBASYIFEe intraurethral

intraurethral pressures (I1UP). I.n the neasurenent, 5,
pre¢osam¢ 20 HEUB} el ecta ost inmplesttiashs wedaministration — of
pyrazolopyrimidinone compound of formula 1 in accordance
with the present invention.

In the present experiment, thirty-six male white
Wistar rats of 300 to 350 g were randomly divided into
six control groups of six rats. The first group (1) was
Lleft untreated as a normal control group and the other
groups were those whose testicles were insected. From a
couple of days after the operations, each rat in the
third to sixth groups was given a daily hypodermic
injection of 1 mg of testosterone and 0.01 mg of 17 béta—
estradiol for 8 weeks. The second gfoup (2} was those
whose testicles were insected only; the third group (3)
was treated with a solvent; the fourth group (4) was
treated with 1 mg/kg of the pyrazolopYrimidinone compound
of formula 1; the fifth group (5) was treated with 5
mg/kg of the pyrazolopyrimidinone compound of formula 1;
and the sixth group (6) was treated with 20 mg/kg of the
pyrazolopyrimidinone compound of formula 1, the fourth to
sixth groups being orally administrated for 8 weeks.
After 8 weeks, all rats were anesthetized by an

intraperitoneal injection with 50 -mg/kg of pentobarbital,
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5 applied to hypogastric nerves using a stainless
st eel anode el ectrode, and the neasured results were

wo SioMysk) Figs. 1 to 4. As shown in those fi gpEpRR2603R01242

baseline of the control group (2) whose testicles
were resected was shown | o as | ower than the nornal
control group (1), whereas, those in BPH nodels (3 to
6) were shown as higher than the control group (1).As
aresult, it could be identified thatthe
intraurethral pressures were increased by the benign
prostatic hyperplasia (BPH). 15 Besides, it could be

fi t hat. t.he int t hr al . '

er GO L S B R PR BRTERLE BT, sopgesons
| tiJwl ati b h dm nj eqd, . ;

weRSSPEE ecsl L S P08 Dk 1. M) SR St avrsaoe

pua@st red geadpse( 4ihorfhrefiirall tddsutds cQuipdihe 28n the
under stood that the agent conprising the

meppuXzoleopyr i dilGomad ohpodnd odf . dloxamt@stlimmlations were
accordance with the present invention was usefully

aprpprrcabPe hPeHaspreventebricandiaieat fensteinlass steel

beni rostatic hyperplasia (BPH and the | ower _
anﬁ%ﬁn%ﬁfp‘ﬁ%‘% sy %SF‘ES%F%W B8 Wems gPrpwn in
Fiﬁéa”El%ozﬁ Measurenent of Effects on Single
m Ai stratii on of the Pyrazol opyri nm di none Conpound

gf @énlgkﬁ)%fqrnt%dé@r%%ég, I tfauieinalne of the
ressure I n

control group (2} whose testicles were resected was shown
as lower than the normal control group (1), whereas,

those in BPH models ({3 to 6) were shown as higher than

the control group (1). As a result, it could be

~identified that the intraurethral pressures were

increased by the benign prostatic hyperplasia (BPH).
Besides, it could be confirmed that the intraurethral
pressures were decreased dose~dependently and
significantly for the respective stimulations by the
administrated pyrazolbpyrimidinone compounds of formula 1
in the éontrol groups (4 to 6). As a result, it could be
understood that the agent | comprising the
pyrazclopyrimidinone compound of formula 1 in accordance
with the present invention was usefully applicable to the
prevention and treatment of " the benign prostatic
hyperplasia (BPH) and the lowér urinary tract symptoms

(LUTS) associated with BPH.
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5 BPH Rat Mbdel s The foll owm ng experinment was
carried out in order to nmeasure the effects on the
wo dReheases of intraurethral pressure (1UP) vi fcvﬁkﬁgb(ﬁmmz‘u
adm ni stration of pyrazol opyrinfdi none conpound
formula 1 in accordance io with the present
i nventi on. In the present experinent, thirty
mal e white Wstar rats of 300 to 350 g were randomy
divided into five control groups of six rats. The
first group (1') was left untreated as a normal group
and the other groups were 15 those whose testicles
were resected. Froma couple of days after the
operations, each rat in the third to fifth groups was

gi Veﬁxém?fél y ilypgﬁ%’f@u&-é@n%t | 9@ OfpdedlOf on single

t est ost et one and bet a- estradlol for 8

AdpeekstrAfthidn Sokcekhe ab&raabiowﬁcgmaa&abhﬂl tempind of
an 20 intraperitoneal injection with 50 ng/kg of

Fopanllabdr bfdal thandriatedssedofi Thtpaupeithf=dncPressure in -
needl es. The second group (2') was those whose
BPﬁeBﬁ#CN@éhﬂéke resected only; the third group (3")

was ea&Pf with a solvent; the fourth group (4') was
tr ea%%l %Owlggnﬁwgr&fn% WESS ﬁ%ﬁr%rz’cﬁ%p?/‘ﬁ m-Bi AEAET to

fifth
me B RRoat Rt 1T RGTRD o7 ROy BEFGFBRFP not nbfe Surethral
prégguound ofrgnml a i, the Lowid andaérhiﬁbs%gle@ n  of

bei ng adm n| st rat ed via intravenous injections. n,

pygakblepselintiicanenser eoppohivaed At igruIat @ ofn Oaécordance
nml/ 10m n usi ng syringe punps to nmeasure intraurethral
wiphesber pxebed®) invertthieomeasurenent, 5, 10 and 20 Hz
of electrostimulations were applied to hypogastric
nerV@% tBEngresendi aeer kieet, afbdetyl eatlodehibpdWistar

rats r?a%%red resgéés V\erﬁgrsehol\_l\gncligmﬂig leslded into five

control groups of six rats. The first group (1) was left
untreated as a normal group and the other groups were
those whose testicles were resected. From a couple of
days after the operations, each rat in the third to fifth
groups was given a daily hypodermic injection of 1 mg of
tésltosterone and 0.01 mg of 17 beta—estrédiol, for 8 weeks.
After 8 weeks, all rats were anesthetized by an
intraperitoneal injection with 50 mg/kg of pentobarbital,
and intubated with polyethylene needles. The second group
(2") was those whose testicles were resected only; the
third group (37) was treated wii‘:ﬂh a solvent; the fourth
group (47) was treéted with 0.3 mg/ kg of the

pyrazolopyrimidinone compound of formula 1; and the fifth
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| oto 8. As shown in those figures, the baseline
of the control group (2') whose testicles were

WO 5RSERssed only was shown as [ower than the n (‘E’ﬁkmoos/ooluz
group (1'), whereas, those in BPH nodels (3" to

wer e shown as hlgher than the 15 control group (1 )
in the sane results as Figs. 1 to 4. As aresult, it
could be identified that the intraurethral pressures
were i ncreased by the benign prostatic hyperpl asia
(BPH). Besides, it could be confirnmed that the
increases in the intraurethral 20 pressure were
revented . .dose- depe dentl mhen. dm njstrati t he
gt uPazoﬂ%pyr|WI3|nong c&ﬁb nds Wof f or Ia Q/Fg thgt  the

vrabs 1l y&ﬁ%&@g% oMK £0 Podm UQHﬂkyefourth
PRt R0, Phmrty ot

contro group ) trea

anfyr ﬂ@lt@pylglrm@snomlcr@mcamﬂlﬁsﬁ@ém&a ¢igdi dlﬂeka%énous

show si gni ficant decreases at 5 and 10 Hz, it showed
ingecWioe07/ 114884 PGH KR26 0G0t s i gelrfel cpetfused at a

i ncrease at 20 Hz. Moreover, it could be
ra&@nfPrfne@ltﬁatltthéh@rémlcoﬁﬁwgi ng¥kénge pumps to measure

X razo ri m di none conmpound.of fornula 1 in
inBE R aaREa T wptrﬁstwepﬁegﬁﬂ%? F nvERt FbR BedRaRent, 5, 10

ff f
NS TRE Rl b bl Egﬁ'%ﬂ?%iwo? to
hyﬁbEQ%%&bi Ofie SR8E VQliEy ONe O gtta*l &1k  @node

ibitors. As a result, 1t Coul be un rstoog

eléberagent a@z@”m}iesIrﬁ@éd@@)’fééﬁk@@y%ﬂﬂedld]% in Flgs 5
compound of forrmula 1 in accordance with the present

to18.invention was useful ly applicable to t he
prevention and treatnment of the benign prostatic
hy pd¥pl &I BRA) &R@SEhe figwaesuri & bpgetline of the -

conXEBi gro&LUT%)) (ggglggs%gg egpuere resected only was
shown as lower than the normal group (17), whereas, those
in BPH models (3’ to 5') were'?hown as higher than the
control group (1’) in the same results as Figs. 1 to 4.
As a result, it could be identified that the
intraurethral pressures were increased by the ‘benign
prostatic hyperplasia (BPH) .  ~ Besides, it could be
confirmed that the increaées in the intraurethral
pressure were. prevented dose—@ependently when
administrating the pyrazolopyrimidihone compounds of
formula 1 to the rats in the control groups (4’ to 57).
Although the control group (4’) treated with 0.3 mg/kg of
the pyrazolopyrimidinone compouné. of formula 1 did not

show significant decreases at 5 and 10 Hz, it showed a
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15Exanpl e 3:

Tissue Distribution in U ogenital O gans

The follow ng experinent was carried out in order to

w0 R99ea834 he distribution in urogenital organspiyRR2006/001242
adm ni stration of pyrazol opyri m di none conpound of

formula 1 in

accordance with the present invention.

20 Male white Sprague-Dawl ey (SD) rats were randomy
assigned by four to five rats at different tine

poi nts. Each

30 ng/kg/5 M of the

pyrazol opyri m di none conpound of fornmula 1 and
sildenafil were dissolved in 0.05 Ncitric acid and

siﬁ]ﬂﬁk@ic%ftat e 4 5di f%t‘?r% hiTe pﬁbgéévéﬁi Of:f§0 could be

ours and

hours after m ni str

coRk@efisgwer e gghl-ect edthBr oughagbden nal caﬁpﬁc@;@l@@d the
urogenital organs were extracted. Phosphate buffer of

pypiizdlépwadi mdddedrico ¢drepenhdacifedforgabs 00 joe accordance

honogeni zed.

Then, the honbgeni zed organs were

witbnttnief ugeeisent qdavenfyion tieocodednexcefl lietpd effects on
pyrazol opyri m di none conpound of fornmula 1 and
thgj pgeNsritlam %el%%%@ﬁatsaﬁps e nP YRR ¥Rt nerEasure,

in, 3SR %Eé ‘5» Fiﬁ%“a(ﬁ' J2o3AHE Rl St of

thé’I EBFG pﬁg?é%%tye i T O nM‘ﬁff? l_é&gzc %AIBQ an&grstood

thatet aihd i lagdnt a ¢ehpia sfiald 0 ehe70: ﬁ@raﬂi?oﬁ??hh@dlnone
phase flow rate was 1 nt/mn. and the anount :

cospophd iafr othmoedl sasl 106 ptaccbhmiance with the present
pyrazol opyri m di none conpound of fornmula 1
ln‘aﬁﬂéwaeﬁﬁs | uﬁ@rf@ldfm'ampple@alaéeu rfier hhf amawRidion and
area 15 ratio. IgTab Ti,me(m n) Concentration

tr%“ﬂ?ﬁ’én&? nE§Pnile

ign prostatlc hypérplasia (BPH) and

the lower urinary tract symptoms (LUTS) associated with

BPH.

Example 3: Tissue Distribution in Urogenital Organs

The following experiment was carried out in order to

assess the

administration

distribution in urogenital organs via

of pyrazolopyrimidinone compound of

formula 1 in accordance with the present invention.

Male white Sprague-Dawley (SD) rats were randomly

assigned by four to five rats at different time points.

Each 30 mg/kg/> ml of the pyrazolopyrimidinone compound

of formula 1

and sildenafil were dissolved in 0.05 N

citric acid and administrated. At different time points

of 30 minutes,

2 hours and 6 hours after administration,
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Conmpound of formula 1 Sildenafil 30 0.386 0.319 120
0. 665 0.633 360 0.590 0.259

WO 2007/114534 PCT/KR2006/001242

bioods were collected through abdominal aortas and
urogenital organs were extracted. Phosphate buffer of pH
7.4 was added to the extracted organs to be homogenized.
Then, the homogenized organs were centrifuged to quantify
the contents of the pyrazolopyrimidinone compound of
formula 1 and sildenafil in thé{sﬁpernatants using high
performance liquid chromatography (HPLC). Analyses were
performed using a Hichrom HIRPB column (150x4.6 mm,
particle size: 5 um) at fixed wavelength of 292 nm with a
mobile phase mixed with 20 nM of KH;PO; and acetonitrile
in a volume ratic of 70:30. The mobile phase flow rate
was 1 md/min. and the amount of sample introduced was 100
7 The pyrazolopyrimidinone compound of formula 1 and
sildenafil were quantified as internal standard and areé
ratio.

[Table 2]

Concentration in organs {mcg/ml)

Time (min} -
%ompound of formula Sildenafil
30 0.386 - 0.31%9
120 0.665 . 0.633
360 0.590 0.259

As depicted in Table 2, the pyrazolopyrimidinone
compound of formula 1 showed larger affinities for the
urogenital organs than the sildenafil. Moreover, the
sildenafil concentrations in the organs reached the peak

were rapidly decreased as time went by, however, the
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As depicted in Table 2, the pyrazol opyri m di none
conpound of formula | showed |arger affinities for

WO bdee/1dsepeni tal organs than the sildenafil. MpERRKBE06/001242
d

the sildenafil concentrations in the organs reache

the peak 25 were rapidly decreased as tinme went by,

however, the pyrazol opyri m di none conpound of

formula 1 concentrations in the organs were not

decreased remarkably fromthe peak concentrations

even though six hours passed. Particularly, it could

be seen that the pyrazol opyri m di none conpound s of

| : t] .0t e .

oy eBL ok SRS L aiBobly o, AT FothRbnt 8 cions
inPa@$ReGbrgans whBEOhBLNGkY:rehe PV ardhoRyYI{ "EHLA0REe peak
- conpound of fornmula 1 in accordance with t%e pr esent

coneantriaal oo dyeenisttbefh esikVRbyrangasakel.y a@sr@fcularly,
agent for preventing lo and treating the benign

itprasldi behypeepl abiad (BRH) panek dcdwerywimindinone acbmpound
synptons (LUTS) associated with BPH or a rel axant for

of; doBMh t he RISV GIRIBE hiRuddie OFJRRE Wegs akeRt two

. SNDO nuscl e. .15Exanpl.e4: Phar nacoki neti eexper i ment of
R B a e s oot (HOTHR PimhobEaybassed.
Ao tee of | S 5
JeoPLIELRLND, ool PERLORLSRRBAEALED Linfuna o
fodpuilat ilon fad&Sedantdeqh cBodn N HYeht Vo VB 8EbhYcan be
20 decided to participate in the experinent,
usednseffect byelwi tdreh, sageeyr eds akine agéntwowlcr preventing
wi I-lingly aid the experiment and observe the
anfledingations ther oerl ent od omtd: riandbybgrpéparnat etBPEDb and
whi ch 100, 50 and 10 ng of the pyrazol opyri m di none
LoWBRp R 3RY f SrRGta Ay BRECRse IF1S) JeagPriakede with BPH

oragmfgfgggggdfoge%%%gﬁfgg)%ﬂgeurethral smooth muscle or

the prostatic smooth muscle.

Example 4: Pharmacokinetic experiment of
pyrazolopyrimidinone compound in éhe human body

Among the volunteers of BPH patients aged 45 to 65
years, those who weighed above 45 kg and within a
deviation of 15% in ideal body weights, voluntarily
decided to participate in thé experiment, éonsented by
written, were reliable and would willingly aid the
experiment and observe the restriction;; were selected and
randomly separated, to which iOO, 50 and 10 mg of the
pyrazolopyrimidinone compound of formula 1 and the

sildenafil were  administrated, respectively. The
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participants were all ten, five participants were
adm nistrated with the pyrazol opyri m di none conpound

wo eforfiggsyl @ 1 and the other five were adm ni spEpkReooc/001242
with the sildenafil. 5The test was carried out in a

doubl e-bli nd manner and the participants were
admnistrated with the test drugs with 240 nt of
water at 8:00 to 9:00am of the test day. After

adm nistration, all participants were fasted for four
hours. After the fast, they were served a lunch 10 of
standard di et and provided a dinner of standard diet

ine.. h h. Bl ood, col | ecti.ans.
pal s B RYET: “LhFbre Gt ni SEPal i nhi (Re EARTGHUEGRa were
55 . 12 ;A ik 4 o
2R L e e R P R R B e  Sifligna. o2

fobimagds Icoadh@ctad, ohdd optv®l ASHBS AMRTig ISARHE LI B the
anal yzed using high performance |iquid chromatography

silHPbE)Yi1100 pi of 0.1 M sodium carbonate and 1.0 a of
ethyl ether were added to each 0.5 a of ‘bl ood plasm
and TRRedord |Wadr o imichupet Thena deaibdesiiltisd manner

olutions were, centrifuged at_ 12,000 20 ppmfar three
anf} G DA LECHRREPy Ve He AMMITHA G e heriitn the test

I d, | C ani.c solvent s were
A i A B ST T

bi | S stivye Al ed.into
R PR R L
fofh€onestlcdimr25 welteershowe fasttablkeed helr@W.served a lunch

W2007/ 114534PCT1KR20061001242 [ Table 3] Conpoundof
of standard diet and provided a dinner of standard diet
nine hours after the lunch. Blood collections were
carried out before administrating the test drugs and 0.5,
1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 12 and-24 houfs after the
administration on the test day. From the bloods collected,
blood plasmas were separated and analyzed using high
performance liguid chromatograph§ {HPLC). 100 ¢ of 0.1 M
sodium carbonate and 1.0 ml of ethylether were added to
each 0.5 ml of blood plasma and mixed well for one minute.
Then, the resultant solutions were centrifuged at 12,000
ppm for three minutes. Subéequently, the supernatants
were collected,  from which organic solvents were
volatilized using a Speed-Vac, to which 100 @ of mobile
prhases were added, stirred. and injected into the high

performance liquid chromatography (HPLC). The results

were shown in Table 3 below.
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formul a1(100 ng) Sildenafil (50 ng) Half-life (tinme)
12.13.2a 4.11.1 a AverageStandard devi ation

wo f7sew in Table 3, the half-life of the copPeRRS@b01242
formula 1 was about 9 to 15 hours, which was | onger
three tines than 3 to 5 hours of the sildenafil.
Accordingly, it can be learned that since the
compound of formula of the present invention has a
half-1ife | onger than the other PDE-5 inhibitors, the
nunber of 10 adm ni strati on can be reduced, and thus
i ncreasing the adm ni strati on conpliance for the
patients of the benign prostatic hyperplasia (BPH)
and the | ower urinary tract synptons (LUTS)
assopiggﬁg ¥ th BPH 15Herei nafter, various

ph r frecett+cal 6198 Lﬂlldl ons fGi‘ "he t-reatent; dr ugs
i n accordance W e prgsen(tldonvﬁéirﬂtqe(mfwll I|" now be
exenpl i fi ed. mg) Preparation BxetfpFe) _
Phar m(ti?nit)“lﬁal P eparation Tor Ora Adm nisthation
* AveragetStandard deviation

As shown in Table 3, the half—life of the compound
of formula 1 was about 9 to 15 hours, which was longer
three times than 3 to 5 hours of the sildenafil.
Accordingly, it can be learned that since the compound of
formula of the present invention has a half-life longer
than the other PDE-5 inhibitors,. the number of
administration can be reduced, and thus increasing the
administration compliance for the patients of the benign
prostatic hyperplasia (BPH) and the lower ufinary tract

symptoms (LUTS) associated with BPH.

Hereinafter, wvarious pharmaceutical preparations for
the treatment drugs in accordance with the present
invention will now be exemplified.

Preparation Example: Pharmaceutiqal Preparation for
bral Administration

1. Preparation of Powders

Pyrazolopyrimidinone compound of formula 1 2 g

Lactose i lg
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201. Preparation of Powders Pyrazol opyrim di none
conpound of fornmula 1 2 g Lactosel g The above

WO rgipEsent s were mxed with each other and ppekg§d8/001242
an airtight bag, thus preparing the powders.
2. Preparation of Tablets 5Pyrazol opyri m di none
conpound of formula 1100 ng Corn starchl00 ny
Lact osel00 ng Magnesi um stearate2 ng The
above ingredients were m xed with one another to 10
prepare a tablet according to an ordinary nethod of
preparing tablets 3. Preparation of Capsule

The above ingredients were mixed with each other and

padked in an airtight bag, thus preparing the powders.

2. Preparation of Tablets

5 Pyrazolopyrimidinone compound of formula 1100 mg
Corn starch 100 mg

Lactose - | 100 mg
rMagnesium stearate ' 2 mg

The above ingredients were mixed with one another to
10 prepare a tablet according to an ordinary method of

preparing tablets

3. Preparation of Capsule

Pyrazolopyrimidinone compound of formula 1100 mg

15 Corn starch 100 mg
Lactose _ 100 mg
Magnesium stearate 2 mg

The above ingredients were mixed with one another to
prepare a capsule in a gelatin capsule according to an

20 ordinary method of preparing capsﬁles.

Although the present invention has been described
with reference to certain exemplary embodiments thereof,
it will be understood by those skilled in the art that a

25 variety of modifications may be made therein without
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Pyrazol opyri m di none conpound of fornula 1100 ng
15Corn starchl100 ng LactoselO0 ng Magnesi um st earate2
WO P7/114534 The above ingredients were m xedpidicivz@dRo01242

anot her to prepare a capsule in a gelatin capsule
according to an 20 ordi nary nethod of preparing
capsul es. Although the present invention has been
described with reference to certain exenplary
enbodi nents thereof, it will be understood by those
skilled in the art that a 25 variety of nodifications
nay be nmade therein wi thout departing fromthe spirit
t he present. ention defi ned

degppe 5%3 ci'di s gkﬁ% t B I néqwo\?cal P 57 duéF‘ﬁ gpresent
1n6%ﬂ%'%%p”déﬂdned b TQﬁeag éﬂaé r fg%?ép Qﬂg their
asia

treating the enlgn ostatl yperp

egui@allewrrs . urinary tract synptons (LUTS) aSSOC|ated
with BPH and the relaxant for relaxing the urethra
smooth nmuscle or the prostatic 10 smooth nuscle, both
conprls ng the pyrazol opyri m di none conpound as an
[ErdesEri %@P%HF%h%llEﬁise fewer side effects,

i nprove patient conpliance and redyce the frequ ncy
of attf niddTHti & 1%|BE@V?P§1R9faFafeF%?W%W%eﬁ%

préﬂ%%@ %d P{\ﬁ/g)grg)fss ghe{BE&DPBE th”hdrpé t? %eQa‘ﬂf‘ﬁnéP;? tract

symptoms (LUTS) associated with BPH and the relaxant for

benign

relaxing the urethral smooth muscle or the prostatic
smooth muscle, both comprising the pyrazolopyrimidinone
compound as an effectivé ingredient, cause fewer side
effects, improve patient compliance and reduce the
frequency of administration since its half-life is longer,
compared with the other PDE~5 inhibitors having the same

mechanism, thus being applicable industrially.
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15 mechani sm thus being applicable industrially.
[CLAIMS] [Caim1l] An agent for preventing

wo 8dnidseat i ng beni gn prostatic hyperplasia (Bpelkr2006/001242
conprising a conmpound of 5 forrmula 1 below. [ Fornmula

1] [daim2] 10An agent for preventing and treating
| ower urinary tract synptons (LUTS) conprising the
compound of forrmula 1 of claiml1l. [Caim3] 15The
agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the |ower urinary
tract synptons (LUTS) as recited in claiml or 2,

[cLarms]
[ciaim 1]
An agent for preventing and treaﬁing benign
prostatic hyperplasia (BPH) comprising a compound of
5 formula 1 below:

[Formula 1.}

[claim 2]

10 An agent for preventing and treating lower urinary
tract symptoms (LUTS) comprising the compound of formula

1l of claim 1.

[claim 3]
15 The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the lower urinary tract
symptoms (LUTS) as recited in c¢laim 1 or 2,

wherein the agent inhibits an activity of PDE-5.
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wherein the agent inhibits an activity of PDE-5.
[ A ai m4] The agent for preventing and

WO io@@isssg the benign prostatic hyperplasia (Bitri/kRboos/001242
the lower urinary tract 5 synptons (LUTS) as recited
inclaiml or 2 wherei n the agent does not
inhibit the activity of PDE-11 but inhibits an
activity of PDE-11. [Caim5] 10The agent for
preventing and treating the benign prostatic
hyperplasia (BPH) or the |lower urinary tract synptons
(LUTS) as recited in claim4, wherein the
agent does not cause testicle toxicity or nyal gia,
since it does not have an inhibitory action 15 for
the aetiiit ygef PDE-11. [C aim €] The agent
for preventing and treating the benign prostatic
hypertpé asger(tBPHbror pkBechewny Ushdaryrdd@tig 2@he benign
synptons (LUTS) as recited in claiml or 2,

probteeic thepagehtsiewe(BPENt reaur ehkr aloysessirimary tract
(1UP). [daim7]
symptoms (LUTS) as recited in claim 1 or 2
wherein the agent does not inhibit the activity of

PDE-11 but inhibits an activity of PDE-11.

[Claim 5]

The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the lower urinary tract
symptoms (LUTS) as recited in claim 4,

wherein the agent does not cause testicle toxicity
or myalgila, since it dces not have an inhibitory action

for the activity of PDE-11.

[Claim 6]

The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the lower urinary tract
symptoms (LUTS) as recited in claim 1 or 2,

wherein the agent lowers intraurethral pressure

(IUP}.

[ciaim 7]

The agent for preventing and treating the benign
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25The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the |ower urinary

wo bgoagiassyynpt ons (LUTS) as recited in claim1l PéT/f(moos/omzu

wherein an effect of the agent continues for a |ong
time wwth a | ow frequency of admnistration. S[Caim
8] The agent for preventing and treating the
beni gn prostatic hyperplasia (BPH) or the | ower
urinary tract synptons (LUTS) as recited in claim7,
towherein the effect of the agent continues for 12 to
24hour swi t hout accunul ati onw t hone time

ad trati 5Th ent for preventing
oo aut PR SPREESAR ol M bet | By b B oy iy © tract
Syﬁ%tbﬁ‘m Irgi' ()Sruggwqélcfg&gt éy@éﬁ{{rsl(w@ as recited -
wherein an éffect of the agent continues for a long

time with a low frequency of administration.

[claim 8]

The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or ‘the lower urinary tract
symptoms (LUTS3) as recited in claim 7,

- wherein the effect of the agent continues for 12 to

24 hours without accumulation with cne—-time
administration.
[claim 9]

The agent for preventing and treating the benign
prostatic hyperplasia (BPH) or the lower urinary tract
symptoms (LUTS) as recited in c¢laim 1 or 2,

wherein the agent reéches a maximum  blood

concentration within 50 to 70 minutes.

[claim 10}

The agent for preventiﬁg and treating the benign
prostatic hyperplasia (BPH) or the lower urinary tract
symptoms (LUTS) as recited in claim 1 or 2,

wherein a half-life of the agent is 9 to 15 hours.
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wherei n the agent reaches a maxi num bl ood
concentration within 50 to 70 mnutes. 20 [C ai m 10]

wo Jhe1agsgnt for preventing and treating the beprfRRr2006/001242
prostatic hyperplasia (BPH) or the |ower urinary

tract synptonms (LUTS) as recited in claim1l1l or 2,
25wherein a half-life of the agent is 9 to 15 hours.
[Caim11] A relaxant faor relaxing urethra
snoot h nmuscle or prostatic snmooth nuscle conprising
the compound of 5 fornmula 1 of claim1. [Caim12]
The relaxant for relaxing urethral snooth nuscle or
prostatic snooth nmuscle as recited in claim11,

| owherein the relaxant inhibits an activity of PDE-5.
[Clai$?ggﬂm'11] The rel axant for relaxing urethral
snooth nmuscle or prostatic snooth nuscle as recited

in chaip@lkkant for relaxing urethral smooth muscle or
prostatic smooth muscle comprising the compound of

formula 1 of claim 1.

[ciaim 12]
The relaxant for relaxing urethral smocoth muscle or
prostatic smcoth muscle as recited in Claim i1,

wherein the relaxant inhibits an activity of PDE-5.

[Claim 13]

The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 11,
wherein the relaxant does not inhibit an activity of

PDE-11 but inhibits the activity of PDE-5.

[Claim 14]

The relaxant for relaxing urethral smooth muscle or
prostatic smocth muscle as recited in claim 13,

wherein the relaxant does not <cause testicle
toxicity or myalgia, since it does not have an inhibitory

action for the activity of PDE-11

[ciaim 15}
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15wherei n the rel axant does not inhibit an activity
of PDE-11 but inhibits the activity of PDE-5. [Caim

w0 Hh1114534 The rel axant for relaxing urepdRR2006/001242

snoot h muscle or 20 prostatic snooth nuscl e as
recited in claim 13, wherein the rel axant does
not cause testicle toxicity or nyalgia, since it does
not have an inhibitory action for the activity of

PDE- 11 25[ Cl ai m 15] The rel axant for
rel axing urethral snmooth nuscle or prostatic snooth
nmuscle as recited in claiml11, wherein the

(2] R0 p PUELAE! BHAVERNINANPLEAUNE | | Hhdoch muscle or

rellaxant” for relaxing ure

prégﬁﬁtﬂpnﬁﬁx@o%hoﬁnﬁ&% atd Cr-e?ém%cl‘ fHsEl £ims11 ?Ci ted
inclaiml11l, wherein an effect of the

r el axaste Dontiheuesel akaatt ol dvadugs t e rairethdz0w pressure

frequency of adm nistration.
(IUP) .

[Claim 16]

The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 11,

wherein an effect of the relaxant continues for a

long time with a low frequency of administration.

[Claim 17]
The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 16,

wherein the effect of the relaxant continues for 12

to 24 hours without accumulation with one—-time
administration.
[claim 18]

The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 11,
wherein the relaxant reaches a maximum blood

concentration within 50 to 70 minutes.
[Claim 19]
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[Caim1l7] The rel axant for relaxing urethra
snmooth nmuscle or prostatic smooth nuscle as recited

WO bn7814884M 16, 15wherein the effect of the rel pxpRirico6/001242
continues for 12 to 24hours w thout accunulation wth
one-tinme admnistration. [Caim 18] 20The rel axant
for relaxing urethral snmooth nmuscle or prostatic

snooth nmuscle as recited in claiml11, wher ei n
t he rel axant reaches a maxi mum bl ood concentrati on
within 50 to 70 m nutes. 25[C aim 19] The

rel axant for relaxing urethral snooth nuscle or

h d
Phoshft! SeiTpaht ROC Polgxi B8 (B0 Albden pypsle or

prostatic smooth muscle as recited in claim 11,

wherein a half-life of the relaxant is 9 to 15 hours.
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