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

WO COIVRRISSE NG PYRAZOLOPYRI M DI NONE COMPOUND [ TeROTIKRaD06/001242
Field] The present invention relates to an agent for
preventing and treating benign prostatic hyperplasia
(BPH) and |l ower urinary tract synptons (LUTS)
associated with BPH and a rel axant for rel axing
urethral snmooth nuscle or prostatic snooth mnuscl e,
bot h conprising a pyrazol opyri m di none conpound as an
effective ingredient. [Background Art] Prostate is a
gl and about the size dbezcmalpmuonthat is only present
innmen. It is located just below a urinary bl adder and
[soveotnds Thelelethra, the tube through which urine

flows fromthe urinary bl adder and out through the
OARENT R T8 FREVENTION ahBRal TREATMENE h Qe BROSTATIC

eedibot Eompaiatndt d BaohchyRiainl cliEind o

The parenchyma of the prostate is divided into three
gl andul ar | obes: m ddl e | obe | ocated above the

[eLagHkaLor ¥idugys and side |obes in right and |left of
t he

The present invention 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 1located Jjust below a
urinary bladder and surrounds the urethra, the tube
through which urine flows from the urinary bladder and
out through the penis. The wurethra passes 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 is divided
into three glandular lobes: middle lobe located above the
ejaculatory ducts and side lobes in right and left of the

urethra below the ducts. It 1s of tubulo-alveolar
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urethra bel ow the ducts. It is of
t ubul o- al veol arstructure and is classified roughly
woRerai1g3andul ar tissue and interstitial tissuBCT/RR2006/001242

interstitial tissue consists of 30 to 50 snal

gl andul ar | obes, from which prostatic ducts open

chiefly into the prostatic sinuses that lie on either

side of the sem nal colliculus on the posterior wall

of the prostatic urethra. The prostate is one of the

mal e accessoryreproducti ve organs having a

reproductive function along with testicles and sem na
strasitoles. ahdl peodueesigriest atdugtseer ehtonglahdabaut tissue

one-third of semnal fluid. The prostatic secretions
arichcirreases t helabbt i ssyeof Bpermsteéyshbtibdhicngstlee consists

spernms produced in the testicles and also b

Opr%Qeﬁtoi mf efRedlatBRBHET f +8RFEondeA™ nggi@hui@rostatic
i.ding th ility. M r.th tic.,
it rsoBl B Rl RE AT 45 11 Tifor tURESGBRECRE #0P O
- VI Y, th ol | he st .
S o Sonot it oo b et o TR Ry pPiRgposterior

weSlDerdm {1 berdeFdtlézedehth, an egg safel y. Benign
prostatic hyperplasia (BPH) is a common di sorder that

af fects ol der nen aged above 50 years and is often
associated with |ower urinary tract synptonms (LUTS)
t hus Thet erpopatphg ani$ ndiovieduabts qulagi t ynaffe accessory

reproductive organs having a reproductive function along
with testicles and seminal vesicles. It produces
prostatic secretions of about oné—third of seminal fluid.
The prostatic secretions increase the mobility of sperms
by nourishing the sperms produced in.the testicles and
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 years and
is often associated with lower wurinary tract symptoms
(LUTS), thus deteriorating an individual’s quality of

life. The primary predisposing factors that spur the
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life. The primary predisposing factors that spur

t hedevel opnment of BPH are the aging and the presence
wO0Qb07rmad84 hor nones (androgens) . Judgi ng from PO®KRa016/001242

that nmen who have innate testicular insufficiency or

whose testicles were renoved are not affected wth

BPH, it can be understood that the nmal e hornones

participate in BPH as a predi sposing factor. Besides,

the differences of human species, environnents,

dietary lives, etc. may becone the predi sposing

factors of BPH In general, the presence of

dehicsitapnegitcabf BRPHI sarenthen aagded 3thd ocd yeassnckhef male
i ncidence increases to the nost nmen in aged above 60
hopearsss atenhdboyens5D% ofudalinggddopr ddteat Esctdeviebbpmen who
into those pal pable with increasing ages [Prostate
hatgoeipsappl .Bsercylar Ansydddicalenabo9s I0WIT tiessdeles
in the prostate have fibr scul.ar chara ristics and
WSHE | HOHEE bt BT CAPFy AHECTCREL | BRATl yOEh et  can b

i I r r t :35-49) .. T,
unﬁeﬂﬁgﬁégcﬁde g}(lgefsﬁ??gn ,o%?n%t}leer?sr %%lrgtgg%l fﬁ%aﬁxﬁgbﬁﬁ%s a
pridi@dBs genaytand | epkknge8! AHdbbi AgerdRde®r&f human

frequent urination, especially at night. Since these
spRiponsetielebope st oM yievat yt e veang diawl ,msycbhecome the

synptons may be considered sinply as those caused by
pudes s signg factors of BPH.

In general, the presence of histological BPH is in
men aged 30 to 40 years, the incidence increases to the
most men in aged above 60 years, and above 50% of
enlarged prostates develop into thbse palpable with
increasing ages [Prostate 1996 (suppl.6) 67-73]. In
general, above 30% of tissue 1in 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 weak stream; urgency and leaking or dribbling; and
more frequent urination, especially at night. 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
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process, which may develop in serious conditions such
ashydronephrosis or urem a. The diagnosis of BPH is

wocearrii€d4out initially by identifying the degre®k®odchel242

synptons and by pal pation of the prostate through the
rectum For an accurate diagnosis, thorough

exam nations such as urodynam c studi es,

ul t rasonography, etc., are referred to and treat nent
options are deci ded based on the results of such

exam nations . Lower urinary tract synptons (LUTS) nmay
be caused by obstruction of the urinary tract due to

hyir e g gesh Preostatemntonsi sting of epithelial cells
and snoot h nuscles, reaction of the urinary bl adder
agai nst the obstruction of the urinary tract, and
strong contractions of snmooth nmuscles due to stinulj
of alrgﬁa-%y%%@ﬁéﬁi ©heBV8s. i3/aciagrs esy npubnsi et ba by by

Ay BT 5o Bal T ID0er (inaf YIEFHEE Syt Biis Palpation
ok LVES) o SLOCLOO BLELHSHT (0 Y LA, | ol ke Treauent, o

inati urgent “uri I on, urge |ncon I nence,

d:LrH siM) naEh@QoG@YlCt Lg}ka'afﬂlnatpﬂbl@ém s¥dnnation rodynamic
( ysurla) , etc. Voiding difficulty synptons includ

sthesidgnt WItnasbAdgrabhgss ERINJti alke Wepkesededr eter, and
residual urine sense, urinary retention
treatment options are decided based on the results of

such examinations.

Lower urinary tract symptoms (LUTS) may be caused by
obstruction of the urinary tract due to an enlarged
prostate consisting of epithelial Acells and smooth
muscles, reaction of the wurinary bladder against the
obstruction of the urinary tract, and strong contractions
of smooth muscles due to stimuli of alpha-sympathetic
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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(anuresis), etc.A variety of structural or nedica
condi tions can cause LUTS, and it has been known t hat
worbm/ips8di sposi ng factors of LUTS are bl adder PODKR2006/001242

obstruction, abnormalities in detrusor contraction,
detrusor overactivity, etc., however, the primary

factor is urethral obstruction by BPH Accordingly, it

has been considered that the treatnment of the urethra
obstruction | essens LUTS. The treatnments for BPH, the
primary factor of LUTS, are classified roughly into
surgery and drug therapies. The nost avail abl e
treamevdr{ of y BRI Wasrautgeny eyenmbkencuaearsohef 0iehs can
wher eas, drug therapies using al phareceptor bl ockers,
calrsgsLUGE, r elraki by thlae swat hknowol ehdtat tear rowdd sgress ing
prostate, and 5-al pha-reductase inhibitors, drugs for
fa@erics ng The VITie & he bgeskies e, ddeheebstruction,

I ntroduced recently reover, with t velopnen in
SR Jniéjd?%al e et M9 4% d, %\H@%& etrusor
treating B dep ent ur :
0@%@ 100%tt até??on ype? lﬁngg%g #ittor  is
ufé@ﬁﬁﬁw ckk%@%ﬂﬁﬂJHab nQQﬁhe aMAdeHEK )ajﬁtﬁas been
have been devel oped and wi de’ used. Since it has been

cknowie tdat thhe ahphadeeaeird Sof the urethral obstruction

lessens LUTS.

The treatments for BPH, the primary factor of LUTS,
are classified roughly into surgery and drug therapies.
The most available treatment for BPH was surgery even ten
years before; whereas, drug therabies using alpha-
receptor blockers, drugs for relaxing the smooth muscle
that surround the prostate, and 5-alpha-reductase
inhibitors, drugs for reducing the volume of the prostate,
have been introduced recentiy. Moreover, with the
development in the biomedical engineering field, newer
methods capable of treating BPH, not dependent upon
surgery, such as balloon dilatation, hyperthermia, laser
therapy, transurethral needle ablation (TUNA), etc., have

been developed and wide used.

Since it has been known that the alpha-receptors

play an important role in the tension of smooth muscles
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play an inportant role in the tension of snooth
muscl esin various tissues, their blockers have been
woapplined4t o treat mnent of hypertensi on ahead oPCT/iKR2006/001242
The typi cal al pha-receptor blocker is quinazolines
such as al fuzocin, terazosin, doxazosin, prazosin,
tanmsul osin, etc. The al pha-bl ockers for rel axing the
snoot 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
hypertensi on. Since such drugs may cause acute
irhypatessksorsisdeepi neksirdidddiess Rbhoe fomerB0applli8 to
m nutes after adm ni stration, patients should
teehtimgst r atfe hypedtegsiam nabhedi fopodsing e arthde typical
careful when sitting down or sitting up in beds. Since
a s el R Ver aPpRaKBI odRerB NadC et 84FR PEcedtfiyzocin,
develqped operate pon contraction of theégrostati

ESHOtH hus T TR Bl RETERFY ¢ hahPBRFLPAE,  ©tc-  The
a%gHHEB é@fgféSfo%??%l%@!%ﬁgqﬁﬁyF%§$§tﬁnﬁﬁgéietggﬁacent to

ause few side effects cormparati y and | nprov

tHat i ebseamR | ages. Hoyweyer foyl Nncerthemahpha-®f ockglet hral
direct expand the urethra to solve the dysuria, they

olad tau dntaven deawbhadksurhat date tbe BPeat mnedtichsidigicban be
drugs returns to its initial state if stopping the

ugpdigiadivhei streatngnt Oaft hypsttfensiand, t$Hhence such drugs
5-al pha-reductase inhibitors such o

may cause acute hypotension, sleepiness, dizziness, etc.

for 30 to 120 minutes after administration, patients

should administrate the drugs’at night if possible and be

careful when sitting down or sitting up in beds.

Since uroselective alpha-blockers 1like tamsulosin
recently developed operate on contraction of the
prostatic smooth muscle more selectively than existing
alpha-blockers, they have advantages in that they cause
few side effects comparatively and improve patient
compliance. However, since the alpha-blockers direct
expand the urethra to solve the dysuria, they also have
drawbacks in that the treatment using such drugs returns
to its initial state if stopping the drug administration.
On the other hand, the 5-alpha-reductase 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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as finasteride gradually reduce the volune of the
prostate. That is, the 5-al pha-reductase inhibitors
WO hbwak4di hydr ot est ost erone (DHT) that enl ar geBCT/ER2006/001242
prostate toreduce the volunme of the enlarged prostate,
thus increasing uroflow and relieving the dysuria in
the long term Besides, the 5-al pha-reductase
i nhi bitors have advantages in that they can be
adm ni strated along with other drugs for hypertension,
circulators, antibiotics, etc., since they have no
interactions with other drugs. At the sane tine, the
rézhatdphatrheducisisgnd nhlgi t oftse havaldraeacksrostabdf  thus
pati ents should adm nistrate the drugs over m nimum
irgiveamimidisusd€adiwl wnidn weldervimg i btheovysnelist etn the long
condi tions, and they may cause side effects such as
tefyposexBaFiEgs i npBeenbealpberagsiticétss adyhdod tagtsc. have
One of the majqor factors of LUTS is that the

adaWadh%ﬁ%%_%pt‘-Bszt %ylé]a% RS 1R%s PO & tSthothong  with
ot BE l%&ub@ pf8§tq§;%%¥#§%qg an%fﬁéﬁ¥§¥:ﬁ?Cka%¥€§iotics,

contraction and r on of’ the prostatic smoo

etBISCl 8inAeCHHE NOhYvet B al PharLeEeBLOr WAIOCKSEBebelBXigs .
the tension of the prostatic snoboth nmuscle to inprove

Ad UThe Hoawevetimsychtlad pbaalpaapiredubitaciker snhovet80s have
selectivity capabl e of distinguishing three types of

drwhacdkept dbns taed heaviele¢mes saheudf)f igdntirdsstasateosbe drugs
al -receptors. As a result, they. , ,

over minimum six months steadily in order to improve

related conditions, and they may cause side effects such

as hyposexuality, impotence, decrease of ejaculate, etc.

One of the major factors of LUTS is that the alpha-
receptors increase the tension of the smooth muscles in
prostatic capsule and bladder neck by contraction and
relaxation of the prostatic smooth muscle. Accordingly,
the alpha-receptor blockers relax the tension of the
prostatic smooth muscle to improve LUTS. However, such
alpha-receptor blockers have ,no‘ selectivity capable of
distinguishing three types of ol-receptors and have the
same affinities as those ol-receptors. As a result, they
may be associated with side effects due to vasodilation,
such as dizziness, asthenia, etc. (European Urology 2005
47:824-837) .

Testosterone, one of the prédisposing factors of BPH,



10

15

20

25

may be associated with side effects due to
vasodi | ati on, such as dizziness, asthenia, etc.

WO Qérriegsan Ur ol ogy 2005 47: 824-837) . Test oSt BCOKR2005/001242
of the predisposing factors of BPH,is converted into
5-a-di hydrotestosterone via 5-a- reductase in the
prostate. The 5-a-di hydrotestosterone affects the
devel opnent and growt h of the prostate. Accordingly,
the 5-a-reductase inhibitors reduce the volunme of the
enl arged prostate by inhibiting testosterone from
bei ng converted into 5-a- dihydrotestosterone, thus

isprovbdiagtrdesi r ahte ef54o@&91r%ﬁdf@¢eérw§té%ﬁb via 5-o-
I nternational 2005 96:237-24 Cinical Therapeutics

re008 28: 13n250he Howesaratd.t hashebeBnokdbimpdirbatstheterone
5-a-reductase inhibitors reducing the volunme of the

a ffesstsat liendutey skexegnidy séndct goast i Eupbpeshelr plrogyate.
2005  47:824- 83]% Meanwhi le, it has been reported
AqRedehtid ¥hat osBﬁ86F§§P€F§§@ 5 (PBRB)OThhi bEEBFg, the

d f h
v o ot Bfite. L SEHeRbn APV D Rénd: £1BALLting
tdRlAated 3 BPH £ ol cly éﬁ@ﬁrth @Q*%QQ@egz 5115985  5_4-

BJU I nt 2002 90: 836-839 now be descri bed
dihydieitdidt it drad | ethubUnstbeN8i R Heimb@Ndefficacies

expelling urine in the
for LUTS (BJU International 2005 96:237-243, Clinical
Therapeutics 2006 28:13-25). However, it has been known
that the 5-a-reductase inhibitors reducing the volume of
the prostate induce sexual dysfunctions (European Urology
2005 47:824-837).

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 wuroflow (Journal of Urology 1995
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| ower urinary tract depend on the nervous nechani sm
controlling various conponents of urethral outlet and

woaat7ivéB4es of bl adder. I n general, the nervoBRETAR006001242

control s detrusor, urethral stunp and externa
urethral sphincter to control uroflow (Journal of
Urol ogy 1995153: 2004-2009). Nitric oxide (NO is a
neurotransmtter, rel eased from non-adrenergic,
non- chol i nergi ¢ nerves, which acts on urethral snooth
muscle to facilitate the relaxation of urethra
(Journal of Pharmacol ogy 1998 357:213-219) . Moreover,

1 5me @4 +®0 ¢ondi Nl bascr ekatied (N )LUTS & Snendothensalitter,
dysfunction, which is called a state that

redrigipidrk| | Gronepavderid neasodiiicat athen-tkoheakeaéd duerves,
to the decrease in activity of nitric oxides. Ntric

WhgGhiea B Fodtit e TBY Néitdot FBPPRR MUTGLe okPdet aGht hadke the
. ti t | at | . ti t ed | at
S T i e A A2 e’ &FL FReERRgROYY™ Goos

3dNgeasjg c- GW. Meanwhil e, the decrease in activity
of nitric oxides results fromthe degenerated

ant i pirdaticen defense reEhadh st 1BALT eehiatiedn ©6 LUTS is
decreased activity of eNOS, and destruction by active

eraiotgesl i dhe dydfiurcctoddrdes whildtch iar ecpii ésdntai rsttdtee  that
prostate, control the prostatic snooth nmuscle and
engiaentia hedependanti orf pfdblafgleron hdts weakened due to

the decrease in activity of nitric oxides. Nitric oxides
produced by endothelial nitric 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 defense
mechanism, manifestation or decreased activity of eNOS,

and destruction by active oxygen. The nitric oxides,

which are present in the prostate, control the prostatic
smooth muscle and prevent the contraction of bladder that
induces 1t hyperactivity, thus ?educing 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 decomposes c-GMP to
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i nduces it hyperactivity, thus reducing LUTS.

( Eur opean

Ur ol ogy 2005 47:824-837). Accordingly,

wondarri4s3oxi de donors that relax the urethral BODGR2006/001242
nmuscl e and the prostatic snooth nuscle can inprove
LUTS. Sildenafil, one of the conventional PDE-5
inhibitors, inhibits the activity of PDE-5 that
deconposes c-GWP torelax the prostatic snooth rnuscle

via c- GW

route associated with nitric oxides (BJU

I nternational 2002 90:836-839) . The inventors of the
present invention have discl osed WO2000/ 027848

r1GRf I egRONdiRg skaraan Falenth Nonu8323014)ia | Ncubitph aocute
novel pyrazol opyri m di none conmpound is prepared to

adwaue &fdd caciytion ninddild t iowidefs PDEBJR. Thewrrnatd onal 2002

i nventors

of the present invention have continued to

OGst8mhy-®iP )t he pyrazol opyri m di none conpound, one of the
PDE-5 i nhibitors, and confirned that the
pyrazol opyri m di none conpound shows nore excellent

ffi b h |
over 61 i P VSO FREE Syt obt( L OTEy Sikoc P G eh  Dave
q:BRH dhag WB?O%@'?YS%%'4%”3[C§HQ 8?1&}\1 My 5Q) Pé@ nt No.

I nventors

of the present |nven ave verl |e

o3 Iwe t heiny m@rppé/r h@b@lln%gﬁr&mmwﬂlrhﬁ@lﬁanén c\dm\pQ)und

hal f-1ife

| onger than the other PDE-5 inhibitors, the

is prepared to have efficacy on inhibition of PDE-5. Then,

the inventors of the present invention have continued to

study on the pyrazolopyrimidinone compound, one of the

PDE-5 inhibitors, and confirmed that the

pyrazolopyrimidinone compound shows more excellent

efficacy on benign prostatic hyperplasia (BPH) and lower

urinary tract symptoms (LUTS) associated with BPH than

the conventional sildenafil. Moreover, 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 is increased and the time

required for reaching a maximum blood concentration is

shortened;

and since the pyrazolopyrimidinone compound is

less affected by the liver metabolism as compared with

the other

drugs, the possibility of side effects by

interactions between drugs is vety low (Xenobiotica 2004

34:973-982)

and completed the present invention.

10
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adm ni stration convenience is increased and the tine
requi red for reaching a nmaxi num bl ood concentration is
woborie3ed; and since the pyrazol opyri m di nonBCTH&R20061001242
is less affected by the liver netabolism as conpared
with the other drugs, the possibility of side effects
by interactions between drugs is very | ow (Xenobiotica
2004 34:973-982) and conpl eted the present
i nvention.[D sclosure] [Technical Probleni
Accordingly, an object of the present invention is to
provi de an agent for preventing and treating benign
prostatic hyperplasia (BPH) conprising a
pyrazol opyri m di none conpound expressed as fornmula 1
[assahoefitedti ve ingredient. Another object of the
present invention_ ,is to provide an agent for
[FeeteacpAgPapblemdating | ower urinary tract synptons

(LUTS) conprising a pyrazolopyrin dinone conmpopund ,

expr é§§8&d&§lg§é(r'mﬁ‘% PP3EEN %‘?fgb?i V& SSfdredt RREDTACY 1S

e er_ obj of e Y i [ ;
t%r%\r/?ggﬁg _rae a%?%%]tf oFéfelp?fﬁeg%lrﬂghsgﬁ ggr]rro% %{rﬁ%sae&lgn
prsdyOst atic %g%%&@l%%%%!e'conpéPﬁBng & comprising

pyrazol opyri m di none conpound expressed as fornmula 1
pys Al & feotidenone 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 another 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 preventing 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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ingredient. [Technical Solution] To acconplish the

above technical object, the present invention provides
woam7agess for preventing and treating beni gn PCOKR0G6601242

hyper pl asia (BPH) conprising a pyrazol opyri m di none

conmpound as an effective ingredient. Mreover, the

present invention provides an agentfor preventing and

treating lower urinary tract synptons (LUTS)

conprising a pyrazol opyri m di none conpound as an

effective ingredient. Furthernore, the present

i nvention provides a relaxant for relaxing urethra

f dvamsthe ahdprasdatig sneeeh mMiselady tract symptoms
[ Advant ageous Effects] According to the present

(LitMBant comprihénggent pyrapoilopyy ifiglinone compound as an
azol opyri m di none conpound of fornula 1 can rel ax
lﬁ/e@ttﬁrV@I igRdientscl e or prostate snooth nuscle by

i nhi biti the activity of PDE-5 that deconposes c
(N pBaﬁth?ﬁ%%@ka R ERSEHC 1084 85" B30h. Tpriges  a

%ﬂ§%a£%§9§1%§§efg ﬁgg%Et Jsﬁﬁﬁﬁﬂ?%ﬁ& &?ggor Prostatlc

rove the 1ower urlnary tr
s R (ILJTS) caused by the benign prostatlc
hyperpla3|a (BPH) by lowering intraurethral pressure.

[Advantageous Effects]

According to the ©present invention, the agent
comprising the pyrazolopyrimidinone compound of formula 1
can relax wurethral smooth muscle or prostate smooth
muscle Dby 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 wurinary 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-1ife 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 1is possible to reduce the number of time of
administration, the time required for reaching a maximum

blood concentration is shortened, and the frequency of
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Mor eover, the pyrazol opyri m di none conpound of fornula

1 in accordance with the present invention has an in
wovooraidmasf-1ife onger three tinmes than the oPOBKRINSH91242

of the same nechanismin conparison with the other

PDE-5 i nhibitors. Accordingly, it has various

advantages in that it is possible to reduce the nunber

of tinme of admnistration, the tinme required for

reachi ng a maxi mum bl ood concentration is shortened,

and the frequency ofoccurrence of side effects is very

| ow. Furthernore, since the pyrazol opyrim di none

oceompeud obrf ox gk a Jdr fdb@ecarsdageeywi tdwt he presgBimore,
invention is less affected by the Ilver nmet abol i sm as

sieerpaties whird Zdlemidtieri dimwgss dbfpenent |yf f formtile 1 in
exi sting drugs netabolized through cytochrone P450
acgaddamiee poisgl bthée tyresestdéngbhngdon by i res agffensed by
bet ween drugs is very Iom1(Xenob|ot|ca 2004
thgy: bﬂr‘gegszye aémau%m has aFCPI%E?@J’e? méfigih Blfleséﬂrtéﬁfrtﬁéﬁgsf
bi t or

r hi ptl a
dlfﬁgrgﬁl 4 a 801& htg} fSﬁ%ﬁ?égg lﬁ%spfnegea\ﬂo%lnzve%‘tl orr1]Ough
i de hb Wi t ef.er L€ ai elpf
Cy\gr?bég [ ?ﬁlgntggége?’g\éf ﬁlé rggt%g qtlltﬁlg atctsgc gg%)cjr aw %%/S by
initlfér\éiaﬂtqrbnézi Bstdetf 4ran® WAPHSr§hewng(XdeolsiEst £85€2004
0
34:973-982), and it has a larger margin of safety than

the other PDE-5 inhibitors.

[Description of Drawings])

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 in accordance with the
present invention; and

Figs 5 to 8 are graphs showing the decreases of
intraurethral pressure measured varying electric
stimulations in benign prostatic hyperplasia (BPH) models,

after single administrations of the pyrazolopyrimidinone
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intraurethral pressure neasured varying electric

stinul ations in benign prostatic hyperplasia (BPH)
wonodahss34aft er repeated adm nistrati ons of thBCT/KR2006/001242

pyrazol opyri m di none conpound in accordance with the

present invention; and Figs 5 to 8 are graphs show ng

the decreases of intraurethral pressure neasured

varying electric stinmulations in benign prostatic

hyper pl asi a (BPH) nodels, after single adm nistrations

of the pyrazol opyri m di noneconpound in accordance wth

the present invention. <Description of Major Synbols

cdnib il aROVR- Fd MRS with ShoWn, 85 88LE1 €APkntion.

differences conpared with nornmal rats **: Shown
significant differences conpared with BPH contro
groups 1 and 1 ' : Normal groups 2 and 2 ' : Testicle

r eseciDes agrigupr83 cahd!Bj or Syfestls| En relsecéledvegr Biipsres>
treated with solvent 4 : Testicle resected group
treated w BhovnpRigHLKGFast t Ad fEemeoees ofor@amsca yith
in accordance with the present invention 4': Testicle

oL t%dSyroup treated with 0.3

ol Shown significant differences compared with

BPH control groups

vl and 1': Normal groups
2 and 2': Testicle resected groups
3 and 3': Testicle resected groups treated with
solvent
4: Testicle resected group treated with 1

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

47 Testicle resected group treated with 0.3
mpk (mg/kg) of the compound of nformula 1 in accordance
with the present invention

5: Testicle resected group treated with 5
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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nmpk (ng/ kg) of the conpound of fornmula 1 in accordance
wWth the present invention 5 : Testicle resected group

wobewated4wi th 5 npk (ng/ kg) of the conmpound oPCT/@ERIMICH01242

1 in accordance with the present invention 5 '
Testicle resected group treated with 1 npk (ng/kg) of
the conpound of fornmula 1 in accordance with the
present invention 6 : Testicle resected group treated
with 10 npk (ng/kg) of the conmpound of forrmula 1 in
accordancew th the present invention [Best Mde] The
present invention provides an agent conprising a
wiky! axQl %@%eéﬂﬂﬂfﬂvghéagﬁxnﬂmi(S [ 2- propyl oxy-5- (1-
met hyl - 2- pyrol i di nyl et hyl am dosul f onyl ) phenyl]
-1-met hyl propyl - 1, 6-di hydro-7H pyrazolo (4, 3-d)
pyri m di n-7-one) expressed as formula 1 as an
[eéteckodgeli ngredient for preventing and treating
beni gn prostatic hyperplasia (BPH) . Fornula 1 The
pyr aZbBPopYESANd AGENddifso i Hiedr estiht 2deRE FOMRELE1INT a

one of the PDE-5 |nh|b|tors and h aracteri stics
O TP A L PR r ong CORROHRE vo |15~ 12obE8RTIOY-E2 (1

methyl—2—pyrol1d1nylethylamldosulfonyl)phenyl]—1—methyl—
propyl-1, 6-dihydro-7H-pyrazolo (4, 3-d)pyrimidin-7-one)
expressed as formula 1 as an effective ingredient for
preventing and treating benign prostatic -hyperplasia

(BPH) .

Formula 1

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

readily absorbed as its solubility is improved; it has a
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activity and an excellent selectivity for PDE-5; it is
readily absorbed as its solubility is inproved; it has
woaguad4Ps oavai l ability and a | arge vol une of PCT/KR2006/001242
distribution; and it has an in vivo half-life | onger
three tinmes than sildenafil or vardenafil, a drug of
t he sane nechani sm Physi cochem cal properties of the
pyrazol opyri m di none conpound of fornula 1 are as
follows: it is hardly dissolved in water; however, it
is readily dissolved in acetic acid, nethanol,
chloroformand the like; and it is a white or pale
go¥8l I RNEEL K DLy 2aAYATAL £2 Bhe 889U & £ NAYLRYiBution;
mel ting point of 1%8 to 161 "Q and havi ng pKal and
anPKaix ohaabewt £nh Svakd hdi1F-IriespetbhyerythRe times than
pyrazol opyri m di none conpound represented as fornmula 1
siilsleprdgpdr et wisrdersymitlheta cdprgoesstitonsase i ngcbénism.
roughly three steps. The inventors of the present
i nveRbyohchahendradl osed a PeEPPRBLi®F preparidfy the  the

sanme i n WOR000/ 027847 (Corresponding Korean Patent No.
039890 PRy MHICHGIY | FORCBE Goscy  bod SROUEA y de 3L as

follaows.. First, i fjrst e 4- -.pro -5; .

fo&gﬁlw%r'oslu f%%yf‘f‘r@é zgjrﬁéd%ﬂsl‘{ %n’g{lhyf’j\?%—%ﬁr &pﬁ%&&’ it 1s

redd@anbagRykopyeazol £ iscdr aparedq,FoneteRhol, chloroform
preparation, a specified anmount of 4

and2-tHeopy L axybenzani golis | a mehlitle 3opr payk- Srellow powder,

not a hydrate or a solvate, having a melting point of 158
to 1617 and having pKal and pKa2 of about 6.5 and 12.5,

respectively.

The pyrazolopyrimidinone compound represented as
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  W02000/027847 (Corresponding Korean Patent No.
0353014), which will now be described roughly as follows.

First, in the first step, 4-[2-propyloxy-5-
(chlorosulfonyl)benzamido]l-1-methyl-3-propyl-5-carbamoyl
pyrazole is prepared. For such preparation, a specified
amount of 4-[2-propyloxybenzamido]-1l-methyl-3-propyl-5-
carbamoyl pyrazole is added to a specified amount of
chlorosulfonic acid cooled to 0G then, the resultant

mixture is stirred, filtered, washed and dried to obtain
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car banoyl pyrazole is added to a specified anmount of

chlorosulf onic acid cooled to 0Q then, the resultant
wondRteas4i s stirred, filtered, washed and dri BATAKR2006/001242

obt ai n4- [ 2-propyl oxy-5- (chlorosul fonyl) benzam do]

-1 -met hyl - 3- propyl - 5-carbonoyl pyrazole. In the

second step, fromthe pyrazol e conpound prepared in

the first step, 4- [2-propyl oxy-5- (I-nmethyl-

pyrol i di nyl et hyl am dosul fonyl ) benzam do] -1 -nethyl - 3-

propyl - 5- car bonoyl pyrazole is prepared. For such

preparation, a specified amount of 2- (2-am noethyl)

4— Q—MOM@G&il@résﬁ;ﬁﬁ&%@l)Beﬁtéﬁh@b?”@tﬁé@ﬁ 1-3-

solutlon of 'the specified anount of 4- propyloxy 5-

p riopillersesid foamdy)]l enzeds o) _
-| - met hyl - 3- propyl - 5- car banoyl pyrazole prepared in
the ¥irsthstepeconde stepredfrFmenthehepyeagbdnt compound

solution is diluted with dichl oronmethane. The organic
Preppeied sihakhediidsited tetoncknt 4 apeeP Bhexy T Préile@eicayl 2-

o SR SR ] §Eb s ite ot PSR 5.

orRRSEN SEVIRIRY) Bytgels | S enigtugllent: |yl oo

privpeserti drvenrt i 8peCIfikd PERBYNOXYoS- £1{2-aminoethyl)-1-
nmet hyl - 2- pyrol i di nyl et hyl am dosul f onyl ) phenyl ]

methyte tdyd qir o e is bddehydmno-dikdipyo ot tth{de , S8etiition of
pyrim din-7-one)
the specified amount of 4-[2-propyloxy-5-
(chlorosulfonyl)benzamido]-1-methyl-3-propyl~5-carbamoyl
pyrazole prepared in the first 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, 1in the third step, the pyrazolopyrimidinone
compound of the present invention (5-[2-propyloxy-5-(1-
methyl-2-pyrolidinylethylamidosulfonyl)phenyl]-1-methyl-
propyl—l,6—dihydro—7H—pyrazolQ(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 specified amount of potassium t-butoxide is

added in the resultant solution and, then, reflux-stirred
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prepared fromthe conpound obtained in the second

step. For such preparation, the specified anount of
wOopy7az4i3e conpound prepared in the second st epCTA&R2006/001242

di ssolved in tbutanol . A specified anmount of

pot assiumt-butoxide is added in the resultant

solution and, then, reflux-stirredfor a predeterm ned

time. After the resultant solution is cool ed, diluted,

washed and dried, distillation under reduced pressure,

solvolysis and silica gel columm chromat ography are

carried out, thus obtaining a specified anobunt of pure

£ oRY Az A d R i O ey ifO P U Of c Hher PE@F€ALt solution is
i nvention. The present invention relates to an agent

cobdrdpr edentiteg ,angatsheat | agdbedirgedpr ostatic¢lation under
hyperplasia (BPH) and | ower urinary tract synptons

reduges) rrresedreo BRHlawd vaisel axadt Badicel axyely column
urethral snooth nuscle or prostatic smpoth nuscle

CheomREeILTRTY py PEZol ofFFFifHi ndPet conpdtiitl a®Pdmining  a

ff.ective jngredient, which can be descy.i bed as
SERGITARS. STHATHT e2ant U Ry ENEI G 5ROV B i151%, CRrRRURE of
th%o%r%@e%&iQQnHﬁﬂ?Qﬁﬂ| snmoot h nuscle or prostatic

snoot h nmuscle, which constitutes urethra or the

prostate; 2 ) an agent for preventing and treating

beni gn prostatic hyperplasia (BPH) by rel axing the

ur et Bhal pmeethtnuscalvention relates 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 can be

described as follows.

The present invention provides 1) a relaxant for
relaxing wurethral smooth muscle 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.
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or the prostatic snooth nuscle via the relaxant; and,
further, 3 ) a relaxant and an agent conprising a

WO py7az43opyri m di none conmpound as an effecti VBCT/KR2006/001242
ingredient suitable for preventing and treating | ower
urinary tract synptons (LUTS) associated with BPH Mre
particularly, the present invention is directed to
provi de an agent for preventing and treating benign
prostatic hyperplasia (BPH) conprising a
pyrazol opyri m di none conpound as an effective
ingredient. In addition, the present invention
provi des an agent for preventing and treating | ower
urinary tract synptons (LUTS) conprising the
pyr adokepprirniduiamd yGomeuntrassran ehvectivr is directed
i ngredi ent. The agent conprising the

topypaevidpyrdmi doroitie tonporsyeas imy efhdcttingamting benign
ingredient for preventing and treating BPH or LUTS in

Pr, tdénce, wWRYRerRéaSiésent i BRI on i MATRESMHE a

e RSt S P, LSRR 5T SERYG D tngectone.

i ngredient for preventing and treating BPH or LUTS in
accordance with the present invention does not inhibit

the agtbhMuiyieh, PRl lptierdthhibidstibe gebi vk ah agent
PDE-11. The agent conprising the pyrazol opyri m di none
for preventing and treating lower urinary tract symptoms
(LUTS) comprising the pyrazolopyrimidinone compound as an

effective ingredient.

The agent comprising the pyrazolopyrimidinone
compound as an effective ingredient for preventing 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 PDE-11 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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conpound as an effective ingredient for preventing and
treating BPH or LUTS in accordance with the
wOpoggesB3E nvent i on does not cause testicl e toxPCTAR2006/001242

nyal gia, since it does not have an inhibiting powder
for the activity of PDE-Il. The agent conprising the
pyrazol opyri m di none conpound as an effective
i ngredient for preventing and treating BPH or LUTS in
accordance with the present invention |owers
intraurethral pressure. The effect of the agent
conprising the pyrazol opyri m di none conpound as an

i refdractdryeqoBgr edbenteahipye prekentheg enditieatidy BRH1gia,
or LUTS in accordance with the present invention

sicer | dtesdbes 1lRoto Rdvlousrs wirtthidett aegumpdwdeon fifr  the
drug with an adm ni stration frequency of one tine. The

acggentt e orfprEEnigl £ he pyrazol opyri m di none conpound as
an effective ingredient for preventing and treating

BPH or LUTS in accordance with the present invention

i oum bl ood.concentration within 50 to.70
i nULEE, “pPaF BFanl SoR6 AFRIOes. CaRe nBFFSFPRERSF fikdinone
co@r@%ﬂdno@ogg“éﬂln%ftf‘(}%tHWé?ZQ g%a&%@ NeRe GAMmAUNG: @5 ang

an effective ingredient tor preventing and treating

t 3R ia1g LEES | hracemmdangew bicbheapicesent thnvehll OB rksent
9 to 15 hours.
invention lowers intraurethral pressure.

The effect of the agent comprising the
pyrazolopyrimidinone compound as an effective ingredient
for preventing and treating BPH or LUTS in accordance
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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Furthernore, the present invention provides a rel axant
conprising the pyrazol opyri m di none conpound as an

woebd7ae4i3ve i ngredient for relaxing urethral SHRODKR2006/001242

nmuscl e or prostatic snmooth nuscle. The rel axant
conprising the pyrazol opyri m di none conpound as an
effective ingredient for relaxing urethral snooth
nmuscl e or prostatic snmooth nuscle in accordance with
the present invention inhibits the activity of PDE-5.
The rel axant conprising the pyrazol opyri m di none
conpound as an effective ingredient for rel axing

witetiHalp smatih Muschei of Psostabi ¢ssABakl . nuscle in
accordance with the present invention i nhibits the

activity of PDE-5, not PDE-Il activities. The rel axant
conprising the pyrazol opyri m di none conpound as an
ef f e€tirkoeirngredi enth¢ or prelsexitng Uneehtabnsngotévides a
nmuscl e or prostatic snmooth nuscle in accordance with
rqwag}fes@ﬁmprh\séﬁgi di*IoR¥rAGL LORYFATEEI NN ¢RORPRIRY as
does pot have an_i nhi bi power

a%f%%%&%ilﬂ?ﬁge%# B8E T | P8k TETARARD cORBITeRAG PRt
m&&{ﬂ%3&9%ﬂ§ r@h&&@ﬂQﬂuﬁc an effective

I ngredi aX|ng uret “snooth nuscle or
prostatic snnoth muscl e in accordance with the present
invention lowers intraurethral pressure.

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 effective ingredient for relaxing urethral
smooth muscle or prostatic smooth muscle in accordance
with the present invention inhibits the activity of PDE-5,

not PDE-11 activities.

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 does not cause testicle
toxicity or myalgia, since it does not have an inhibiting

power for the activity of PDE-11.
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The effect of the relaxant conprising the

pyrazol opyri m di none conpound as an effective
woRegriedient for rel axing urethral snmooth nuscPETR2006/001242

prostatic snooth nuscle in accordance with the present

i nvention continues for along time with a | ow

adm ni stration frequency. The effect of rel axant

conprising the pyrazol opyri m di none conpound as an

effective ingredient for relaxing urethral snooth

nmuscl e or prostatic snooth nuscle in accordance with

the present invention continues for 12 to 24 hours

Wi t hone ageuBmMbati O dafpArdigh téhan ﬁyﬁaﬁb%fﬁkhfaadmone
frequency of one tine. The rel axant conprising the

copyoana ey rami df ieneicvenpagreddenan ®&ff ecéla®ing urethral
i ngredient for relaxing urethral snooth nuscle or
SmeEGst arpeciaoorh prssitatile aswoptdhnceuskld time presedance
vention reaches a maxi num bl ood concentration wthin
Wl@%‘ {57 @ IR e s N HEHEAR b Y S5 nt Mtk R4rehea haPFeppRES -
of the relaxant conprising the pyrazol opyri m di none
conmpound as an effective ingredient for relaxing

uretfpal sgppLpemusgke othrOsféiégaﬁEDOtgoﬂg§%éﬁn5n the
accordance with the present invention is t

pyleuos opijerialirbfiicie &bRpphagens | aMertiftidd DAYrBEient

for relaxing urethral smooth muscle or prostatic smooth

muscle in accordance with the present invention continues

for a long time with a low administration frequency.

The effect of relaxant comprising the
pyrazolopyrimidinone compound as an effective ingredient
for relaxing urethral smooth muscle or prostatic smooth
muscle in accordance with the present invention continues
for 12 to 24 hours without accumulation of drug with an

administration frequency of one time.

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 reaches a maximum blood
concentration within 50 to 70 minutes, preferably 60

minutes.
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described in detail. Wen prostatic tissue surrounding
the urethra is enlarged abnormally, intraurethral
wOopoas43e i s i ncreased to cause beni gn prost aPCT/KR2006/001242
hyper pl asia (BPH) associated with dysuria. Such BPH
may result in lower urinary tract synptons (LUTS).
Various synptons related to processes of storing and
voi ding urine are collectively called | ower urinary
tract synptonms (LUTS) . The storing difficulty
synptons i nclude frequent urination, urgent urination,
urgent incontinence, night urination (nycturia) ,
pai n ury done{dysuri gh . et oi di L
di fflﬂéhl tyﬂagflénplto%frés 4 ugteh%es??%%?gﬁ\fi ngét‘f}g%r, 1310 %ss the
pyHaARAI b i vRkeses dbgbeundr ess dual dFfdet S@ASengredient
urinary retention (anuresis), etc. A variety of
fost roetarahgonmmedicdl sondichi onssclan causerddfiS; iandmooth
it has been known that the predisposing factors of
MUSGS ate Badderreg |'etthbsheu@isrntababraationesis n9 to
detrusor contraction, detrusor overactivity, etc.,
]f%g%EVE%z the primary factor is urethral obstruction by
BPH. Accordingly, it has been considered that the
treatnment of the urethral obstruction | essens LUTS.
The preatpgrte for 3ch i ONSn@L e £6ASSLied now be
roughly into surgery and drug therapies. The surgery
ddstribed in detail.

When prostatic tissue surrounding the urethra 1is
enlarged abnormally, intraurethral pressure is 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 processes of
storing and voiding urine are collectively called lower
urinary tract symptoms (LUTS). The storing difficulty
symptoms include frequent urination, wurgent wurination,
urgent incontinence, night urination (nyctﬁria), painful
urination (dysuria), etc. The voiding difficulty symptoms
include hesitant urination, stress urination, weakened
ureter, residual urine sense, urinary retention
(anuresis), etc. A varietyl 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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the ultimate step and the drug therapies have
attracted attention recently. A typical drug for
woRrewansszg the conditions of BPH is an al pha- bPOTK®R2006/001242
whi ch acts on urethral or prostatic snooth nuscle to
rel ax the snooth nmuscle, thus treating the urethra
obstruction and dysuria due the BPH Accordingly, the
drug for inproving the relaxation of urethral snooth
nmuscl e can contribute to the prevention and treat nent
of BPH and LUTS. Meanwhil e, various researches on the
treatment of BPH have reported that PDE-5 inhibitors,
deMldsdinovpe asceL 86y ve dgr edbpate ol the tﬁﬁﬁﬁé@yt fattor
mal e i npot ence, have efficacies on BPH and
isassacitated sbsbrBPHiodhdly IBRH.I nppjwdmlm;gm,allt has been
functions of lower urinary tract, nitric oxides (NOs)
cogeritdesied hehatel blrat kopagmgntomit adte onrethraé obstruction
prostati c snooth nmuscle and the urethral snooth nuscle
qa§QQﬁhk§?3BPH and LUTS associated with BPH (Nlppon

H|ny kal ass i 1994, 85:11 4 1130/_J
1995 " 35Bh8r feds ‘ib%%%sf‘%s gféflfled
th I
ro@haysfywﬁaég%%e%&%zdﬁﬁ%g#z%ggzﬁpﬁ%%z CobieRHRLS 1

th@uanyt ahet Eneiegsesng- GMR teriel @hetragl@rsetm\aé seehbkted
nmuscl e. Meanwhil'e, when the activity of nitric

attention recently. A typical drug for treating the

conditions of BPH 1is an alpha-blocker, which acts on

urethral or prostatic smooth muscle to relax the smooth

muscle, thus treating the urethral obstruction and

dysuria due the BPH. Accordingly, the drug for improving

the relaxation of urethral smooth muscle can contribute

to the prevention and treatment of BPH and LUTS.

Meanwhile, various 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 associated 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 reduce 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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oxi des that control the prostatic snooth nuscle and
inhibit the bl adder contraction is decreased, the

woRd7Hin€s3oxi de- dependent prostati c snmoot h nmuscPET/KR2006/001242
rel axation i s weakened. (European Urol ogy 2005
47:824-837). Accordingly, nitric oxide donors that
relax the urethral snmooth nuscle and the prostatic
snoot h nmuscl e can i nprove LUTS, thus being applied
efficiently to the treatnment of BPH consequently.
Furthernore, since it was known that zaprinast, one of
the non-specific PDE-5 inhibitors that have NO cGW
§1n§f3j§193 mechani sm relaxed urethral snooth nuscle

a rabbit, there have been reported various

reseﬁbﬁhese@n applirgabi ldstied theodE=& |iphi behabshelial
i ncl udi ng t he conpound of formula 1 in accordance with
nitthe presene isyvehiisen (SNBPH GEudvatRhagumcylaid 984clase.
266: 269-275). Actually, it has been reported that
The; agiué‘ﬂ&fﬁﬁttﬁ/eslft?ﬂéeql%@\%r GTFWRr yter a€?1§§in'pFBﬁ's urethral

“%@%S)ﬂﬁaﬁ Pesu HeRR B LT cdlth i 3. GHPCREFEouifshitric
D the, By Ostati ¢, Broalh musole’s; tel axatian AELLOR  ana

aSSOC| ate route. r erecent |
inadikeemé epented rt hain G fbd Son, 0NE @%dﬂ@éé&#gstﬁgrnltrlc

treating inpotence, has the efficacy on |nprovenent of
odikeddagndarithargrddteet i synphoosh ( LiSrle relaxation is
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 inhibitors that have NO-cGMP
route as a mechanism, relaxed urethral smooth muscle of a
rabbit, there have been reported various researches on
applicability of the PDE-5 inhibitors 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. DMore
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caused by the benign prostatic hyperplasia (BPH) as a
result of phase 2 clinical trials (BJU Int 2003

w0 am783634 839; BJU Int 2003 92: 534-538; PCT/KR2006/001242
http://ww. | COS.com). In the clinical trials of
Vi agra, having adm nistrated sildenafils to 300
patients for 12 weeks, it has been found that
i mprovenents of inpotence, selfconfidence and quality
of life as well as irritative and obstructive LUTS are
i ncreased noticeably. Mreover, in donestic clinica
trails, after adm nistrating such drugs to 68 patients

rdc@inthd, weeks ndd Basnbeaspdodl that tdeal DYEr W NGFY the
tract 'synptonms (LUTS) are reduced from 15.3 points to

drlys3 pbont steeathegbasinpafeddre, | nhasnatitenal e PEbsbhaye on
Synpt om Score (1 PSS) and the inprovenents on the
inppsoteareset r ode fheomlaveavenageapyi ntra¢t 2B vinpteonshat(LUTS)

of 41.5 on the basis of the International I ndex of
copsEd i b FE%%tﬁBﬁ”@F}EPFOStath hyperplasia (BPH) as a

htt.p: med _conyi i Gl e/ 517509, Financi
reE3t 0 1081 PRGOS 61 POt AP ort T opaPPed Nhat 07 n o0 836-
. | .
S e SR R e
oncera dayhkor @1weBks1 thedRSSrises 2.8ipgkALS (haZing

points rises in placebo-controlled group) , and in
admase Ofrdted eadilngnafdase to 300y @andi ewdos nifetr at 2 ngeeks,

such drugsfor additional 6 weeks, the IPSS rises 3.8
itpoiias sbeen7 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 symptoms (LUTS) are reduced from 15.3
points 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 (IIEF) (http:medscape.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 drugs
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points rises in placebo-controlled group) , the two

doses all having statistical significance. Meanwhil e,
worbmim4si de ef fects were dyspepsi a, back pai NPCT/KR2006/001242

headache, etc. and the interrupt rate of

adm nistration due to the side effects was 3.6% (1. 4%

i n placebo-controlled group) (http://ww. |1 COS.con) . A

s descri bed above, considering that the rel axations of

the urethral snmooth nuscle and the prostatic snooth

nmuscl e and the treatnents of LUTS and BPH are

associ ated closely with each other, we, the inventors

ff hAgipLeagnt 4 nyerkion haverpudged dbat sthe agepts (1.7
conprising the pyrazol opyri m di none conpound as an

pcafrftact + Vee s nghe @ ledetd - ¢ dret po eSedt grpwuent, i athe nbwbi id®ses
PDE-5 t hat deconposes c-GW to relax the urethra

aldnobeN imgscbtagndtibelpr ssuatifécemost.h milsairevhiile t hgheir
Cc-GQW route associated with the.nitric, oxides, thus

SIgHs | BEEREILY | WRF BVINFRIRS Fromi §RSH 0B 4kt ¢ AR hasi &tc-

PH) and . the |ower .urinary tract, syaptons, (LUTS) .

ar ks B BBEP NG Ut 19 R RS S S L OB iy §he side

eEQEHtéS’w¥§.h§Y§%°b%§K%%d H. F éfgc&BHDQHH rBFlEBe group)
invention significantly inhibits intraurethra

(HYgSSURenweausssl, &ymBPH.  Moreover, we have confirned

that, in repeated or single admnistrations in

As described above, 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 Jjudged 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 urethral smooth muscle and the
prostatic smooth muscle via 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 by 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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rat nodel s having enl arged prostates, the increases

inthe intraurethral pressure are significantly
woReiinéBed dose-dependently and statistical | yPCE&R2006/001242

Figs. 1 to 8). Furthernore, we have confirned that the

conmpound of the invention relaxes the urethral snooth

muscl e and the prostatic snooth nuscle. In addition,

the present invention conprising the

pyr azol opyri m di none conpound of fornmula 1 as an

effective ingredient provides an excellent and stable

agent, in view of pharnmacokinetics, for preventing and

tHe eatitie eHs 1pr @steaidury perepl asigaiBR¥htand liewebited
urinary tract synptons (LUTS) associated with BPH as

dammzmeehaeithl ¥ henot hetatosvénbildyal (RBE- Fiigehi bilt ors. 8) .
Practically, it has been found that the

Flm;trf@zrcmczﬁﬁﬁru wedihfore eenpodumeadoftiiady ntihe Panpound of the

,accordance%xtr1thelﬁ%esent |nvent|on13€s a hig

VG 558 n & ru“HJasr%/lesyﬁrlé’ln the
(gq%ué%%g%ﬁrhéggigther conventlonal PDE- 5

ors, and 1Tts concentration is kept steadily in
the rel ated organs, differently fromthe other PDE-5
inhibitors, of which concentrations are rapidly
decr gasesdastione goes byecS@e Tabbenidn. Mmagwdéi®g the

in the process of devel oping the
pyrazolopyrimidinone compound of formula 1 as an
effective ingredient provides an excellent and stable
agent, in view of pharmacokinetics, for preventing and
treating benign prostatic hyperplasia (BPH) and lower
urinary tract symptoms (LUTS) assoclated with BPH as
compared with the other conventional PDE-5 inhibitors.
Practically, it has been found that the
pyrazolopyrimidinone compound of formula 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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pyrazol opyri m di none conpound of fornmula 1 in

accordancewith the present invention as an agent for
woRewan4dg i npotence, a phase 1 clinical trial PCDIKR2006/001242

assessing the safety, tolerability and

phar macoki neti c/ phar macodynam c characteristics of the
conpound of formula 1 was carried out with healthy
adults in Korea patients from August, 2001 to August,
.2002, and such clinical trial was perforned in England

fromApril, 2002 to Decenber, 2002 for overseas

devel opnents. As a result of such trials, the conpound
wigh f el drkseint ha nRfesanin | RENENON QWS tF eddid Y treating

absorbed at 1 to 2 hours of Tmax after ora

imgatiaricsd,r abi ophasd the cidlnfidalf etwaslabbot Bds:dbing the
hours regardl ess of the doses adm nistrated. Besides,

sedfatet, r épesrediddiivhi spfat Plonrvacekanghycf pharnggpslynamic
the noticeabpl e a%cunulation of drug was not observed,

CHETGH N CH 145 ca

was a In a ase

c

[ Bugis

&S MR PaP Lt RO T A i bnvef Rgried
effect T for,12 24 hour, d, . whi
R e o

2RAdI ti on, p u?ﬁ[esgbeQf QMM Ngldipn SPiQPBQE”H'triar'L was

responses t

e test substance, no serious abnorma

P ESRANEES 1 hO Bk Gpedss @fprfiar,mubaodl was hesddoén, a 2002

phase 1 clinical trial, and the majority was

fdenpoeaseby |degidl arasests MorBever , resultewfstube trials,

patterns of side

the compound of formula 1 of the present invention was

readily absorbed at 1 to 2 hours of Tpyx after oral

administration and the half-life was about 9 to 15 hours

regardless of the doses administrated. Besides, after

repeated administration once a day for 7 days, the

noticeable accumulation of drug was not observed, from

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.

responses to the test substance, no serious

In addition, as a result of examination on abnormal

abnormal

responses to the compound of formula 1 was found in a

phase 1 c¢linical trial, and thevmajority 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 effects were very

lower than those of the existing oral agents
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effects obtained in phase 2 and phase 3 clinica
trials, the degree and frequency of the side effects
wowvera1ssesy | ower than those of the existing oPal/KRyemston1242

for thetreatnent of inpotence. As indicated by Table 1

bel ow, the conpound of fornmula 1 in accordance with

the present invention showed the nost | ow

adm nistration interrupt rate anong the PDE- 5

inhibitors. Besides, the Galis that has been nost

recently devel oped has possible side effects such as

testicle toxicity or nyalgia, since it inhibits the
tracdidndrity of MYoténcahereas, since the conpound of

formula 1 in accordance with the present invention

doesAnrot ihdveasndi nhiybi Talnge poherbdloyw t hethect iodntpowfd of

PDE-11, such side effects were not manifested.
fq@ﬁ%%@rhn%% aFﬁ@rﬂé§FGumlq@n?@%ﬁ?%%%e%Bn%BMﬁﬂtéPn showed

i (R ot "RATABOr T SR 04 CH2 AT CIF baesuBry the BDE-
hEQH%E E%@% 34DEé§9%e%'ld Hgf“f aff§ QElﬁhe?a ?ﬁgl most

conven |onaI nhi’ b ors, ron1mh

re8dar sy oo Jhadpdde W%’%ﬂilé ordnde Jeﬁedﬂ? such as

i nvent’l on has a very low possibility of side effects

tdptiditer acdt onst Ppetyeenmysugsa, Si Beackt £8 ndhhibits the
affected by the |iver nmetabolismas conpared with the
adgdtihart Wr ugs ( KBFobilet | eae2@@4,34: 98¢ the compound of

formula 1 in accordance with the present 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 can 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 1is not affected by the 1liver metabolism as
compared with the other drugs (Xenobiotica 2004 34:973-

982) .
[Table 1]
Interrupt rate (%) of administration due to side

effects of PDE-5 inhibitors after <c¢linical trials on
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982) . [Table 1 ] Interrupt rate (% of adm nistration
due to side effects of PDE-5 inhibitors after clinica
woRei7alies3oni npot ence : wherein, denotes that nBCTKRDGA01242
trials are carried out. Such results show that the
conpound of forrmula 1 in accordance with the present
i nvention has |ess side effects and excel | ent
phar macoki neti c characteristics as conpared with the
conventional drugs such as Viagra, Calis, etc., thus
enhanci ng the safety and the drug effect duration.
Such enhanced safety and pharmacoki netic
irfdrarderistics are identically applicable to the
treatment of BPH and LUTS as well as inpotence. As a

result, since the conpound of formyla 1 in accordance

with the preslent,.bpyenti ontShgvd t hedsapk0 ef fE® g 280en

once- itnistraffon ™t ™Y 5 I #HEr el BONVIEPH ent™d

dr U 382 admilnl dtrat i gnahgd cdusesiPelet Ost ded ek flect s

as [ £BFdPed W1 the | EohveRtl druil drugs adm pistrated
¢ratis 1,3, " Al0S7T Tl e TSN EH T

t hige tines—a—tay-—Conseghent by, —H—eanbe+earngd

t ha d of [formula 1 in accorfdance with it be
£ VS A OANPOMRA : Mot I L,

present invention is|a safe and efflecti ye agent flor

preventingand treating the benign prostatic

hypegypkasia,( BPH afhotes that no clinical 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 pharmachfﬁetic 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 identiéally 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 effects even
once a day administration, it is a more convenient drug
for administration and causes rfewer 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

31



10

15

20

25

the lower urinary tract synptons (LUTS) associ ated
with BPH or a relaxant for relaxing urethral snooth
wonugah4s3er prostatic snmooth muscle. Accor di ngPgT/KR2606/001242
pyrazol opyri m di none conpound of fornmula 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
| ower urinary tract synptons (LUTS) associated with
BPH or a relaxant for relaxing the urethral snooth
muscl e or the prostatic snooth nuscle. The preventing
araNdt tegat hgg @genbe AOFAN it dxk 4 thiec pyikgzelapyriian dBPRnNe and
conpound of forrmula 1 in accordance with the present
thawanéonunﬁndmyuSedctnsympﬁmmms(@UT@Qmasﬁociated with
phar maceutical formulation. That is, the
BESY r@iz of o pypdieasaditn ofer CHABBLANT ol et Hiddy 3RO QPN Ny SBée Or
used in various nethods such as oral and parentera

PLARFAT 1T SRV M &ttual clinical trials, and the

oral admnistration is preferable in the present
i nvention. Moreover, the pyrazol opyri m di none conpound

of tRecbRUeRighN ”%%ebep§95%Bh i nRId OUSHERRAGE of
forms using comonly used dlluen S or excipients such

faasndld | ersn expanrdense hardi ntheaAgerdsSent invention can be
hunmect ant s, di si ntegrants, surfactants, etc.

used effectively and safely as an agent for preventing

and treating the benign prostatic hyperplasia (BPH) and

lower urinary tract stptoms (LUTS) associated with BPH

or a relaxant for relaxing the urethral smooth muscle or

the prostatic smooth muscle.

The preventing and treating agent comprising the
pyrazolopyrimidinone compound of formula 1 in accordance
with the present invention may be used in the forms of
general pharmaceutical formulation. That is, the
pyrazolopyrimidinone compound of the; invention may be
used in various methods such as oral and parenteral
administrations in actual clinical trials, and the oral
administration 1is 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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Solid dosages for oral adm nistration
pillets, powders, gra
wodarages4 are prepared by adm xi ng the
pyrazol opyri m di none conpound of forrmula 1 with at

| east one
car bonat e,

exci pi ent,
sucrose or

nul es, capsul es,

such as starch
| act ose, gel ati

addition to sinple expedients, lubric

magnesi um

styrate, ta

dosage forns for ora
suspensi ons, interna

CONPEU SEa St apt €, detyents, e

digdihte

l'iquid paraffin,

hunmect ants, sweet ener
Dosage fornms for pare

soﬁ‘ﬂscpe”Sid]%g% be[aEre

as propy

gl ycol ~a

lc, etc. may be
adm ni stration,
sol uti ons, emul

as well as various e

s, aromatics, pr

i ncl ude tabl ets,
etc. Such solid
PCT/KR2006/001242

cal ci um

n, etc. In

ants such as
added. Liquid
~such as

si ons, syrups,
.g., water and
Xcipients, e.g.,
eservatives, etc.

nteral admnistration include

st er PPiL2Ed A RTIUSS solfi onsrahon-ahiidbi st Bt @nt s include
spensi on emul si ons, |yophilized agents
tal i o1 T EELS et BOWREH Saq BBGUY G v erifRSahRS, etc.  such
epar ' ve abl e 0i.ls, such
nd %gﬁégkggeneq§$ adh ﬁ&n& the

P

ycol, ol'lve

py¥d 20 1Wp Si R Mb &t BBhE c8skerst SHEPmAsSaethyhi O) egteleast
A s bases for suppositories, wtepsol
orfEl ,e6@lBDe®t ) , shalr i Gtadddh, adwl ¢l weecagpbabicBe & rose
useful . The dosages of pharmaceutica
owonpa¢kPng, gelatin,

expedients,

, macrogol, Tween

composi tion

etc. In addition to simple

lubricants such as magnesium styrate, talc,

etc. may be added.

Liquid dosage forms for oral administration, such as

suspensions, internal

may compri

se simple

solutions, emulsions, syrups, etc.,

diluents, e.g.,

water and liquid

paraffin, as well as various excipients, e.g., humectants,

sweeteners,

aromatics,

preservatives,

etc. Dosage forms

for parenteral administration include sterilized aqueous

solutions, non-aqueous solvents, suspensions, emulsions,

lyophilized agents,

suppositories,

etc. 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 as ethyl

oleate. As bases for suppositories,

Tween 61,

are useful.

cacao oil,

laurinic acid,
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t he pyrazol opyri m di none conpound of formula 1 in
accordance with the present invention may be varied
woaewan4iz3ng to various rel evant factors, such BETAR20(81001242

age, sex, health status, diet and excretion rate of
patients, tinme and nmethod of adm nistration, and
severity of synptonms. In general, it is preferable to
adm ni strate such drugs in a total dosage of 20 to 200
ng once or several tinmes a day to adults. [ MODE FOR
I NVENTI ON] Hereinafter, the present invention wll now
be described nore fully with reference to the
acconmpanyi ng drawi ngs, in which preferred enbodi nents
of the invention are shown. This invention may,
howetTae, dosagmzodifepharmhddet eodl f oompoandishoudlothprdising
be construed as limted to the enbodi nents set forth

theer eprraRaflbhpyr irtics@omebodeampeyndr e ¢f ovifdethuda t hat  in
thls di scl osure will be thorough and conplete, and

aGfqyd %Qﬂ?y %%%@eyt?%e %E%E@an ﬂﬁ@epﬁééﬁtlRﬁytohﬁho§@rled

Shiddeg inghe art, Bxample b« Abasyrement of Bifeetsy,,
epegat &8 AGRF P a]il on ot - t hé C%yr aZol opyrl M di ione
é?anHﬂg O%éﬁﬁaw'%e%édg'tfgié{m @ﬁﬁe%fgretlon rate of
ntraurethral Pressure | nBPH Rat Model s The fol | owi ng
pExiRait STent iMas agar hie@thoRUtofi Ned@fitiel st Pation, and severity
of symptoms. 1In general, it is preferable to administrate

such drugs 1in 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 limited 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 1l: Measurement of Effects on Repeated
Administration of the Pyrazolopyrimidinone Compound of

Formula 1 for the Increases of Intraurethral Pressure in
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measure the effects on the decreases of intraurethra
pressure (I UP) via repeated adm nistration of
WO py7aze3opyri m di none conmpound of forrmula 1 i RCT/KR2006/001242

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 control groups

of six rats. The first group (1) was left untreated as

a normal control group and the other groups were those
whose testicles were insected. Froma coupl e of days
after the operations, each rat in the third to sixth

BEH R3S Médtel Vven a daily hypodermic injection of 1 ng
of testosterone and 0.01 ng of 17 betaestradiol for 8
week§heTHeldeodimd graugr idntwasad hoservhdseuteshni olreler to
were insected only; the third group (3) was treated
megguren $dlevertfeche fonrthgr Hepsems afr eanédapirefshral

1 ng/ kg of the pyrazol opyri m di none conpound of |
DURSTHAS 1 (10RA i fVhagr oufFRSHteRs { ORI SiidFEon O

pi?%%%%é?x%ﬁﬁﬁ&yra%gl%8%%%@%%?Q%Pefggggggn of forn%k?ance

€ SiX gr oup was trea Wi hlﬁoaﬁﬁ

withh e Ryrasahopysy o digene conpound of formula 1,

the fourth to sixth groups being orally adm ni strated
for 8nweeks. pHéesn8 veaksrimdht J atish Wet - anestrietd Zzethite

ngégglrats of 300 to 350 g were randomly divided into
six control groups of six rats. The first group (1) was
left 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 beta-
estradiol for 8 weeks. The second group (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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i ntraperitoneal injection with 50 ng/ kg of
pent obarbital,and i ntubated wi th pol yet hyl ene needl es.

woO Sal7ines3¢0l uti ons were perfused at a rate of BCHKR2006/001242
m /1 Omn using syringe punps to nmeasure intraurethra
pressures (1UP). In the nmeasurenent, 5, 10 and 20 Hz
of electrostinulations were applied to hypogastric
nerves using a stainless steel anode el ectrode, and
the nmeasured results were shown in Figs. 1 to 4 . As
shown in those figures, the baseline of the contro
group (2) whose testicles were resected was shown as

anPVEit dh@red @i PRI BBIL @QHE/&@hegh@é@l@Q Wher @RS .solutions
t hose in BPH nodel s (% wer e shown as higher

wdan pehlre ueent r at garomatél)of A.$ ami g30htn idsioyl dyhe nge
identified that the intraurethral pressures were

punRs esgednidnsutre batirghrpitdsedt i krayperobasildR)BPH) In the
Besi des, |t coul d be conflrned that the intraurethral

m%ﬁ%%ﬁﬁﬁ%% wePe ddcraied? d8§eCH%U%%%%E¥P§téﬂHlatlons were

ant for the res ectlve stinul ati
agﬁﬁﬂ n.s&raté§p°€ﬁg§6P6byPg M’ disnona* c%nﬁ%uﬁ Figpledd® seeel

aﬁéﬁ@méﬁeétkedkhee%ﬁfh%ﬁerstoo {] gl%s W& qshown in

result, 1t could at t e agent
Fi¥pri sis\gs f he pyrazol opyrim di none conpound of

formula 1 in accordance with the present invention was

usef @lsl ysapphi cahl ethosé¢hefigures, the baseline of the
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 pyrazolopyrimidinone compounds of formula 1
in the control groups (4 to 6). As a result, it could be
understood that the agent | comprising the
pyrazolopyrimidinone 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) associlated with BPH.
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prevention and treatnent of the benign prostatic
hyperplasia (BPH) and the |lower urinary tract synptons
WO QuIFmB)53associ ated with BPH Exanpl e 2 : MeasuPEemEsm2005f001242
Ef fects on Single Adm nistration of the
Pyrazol opyri m di none Conpound of Formula 1 for the
Increases of Intraurethral Pressure in BPH Rat Mbdel s
The foll ow ng experinment was carried out in order to
nmeasure the effects on the decreases of intraurethral
pressure (1UP) via single adm nistration of
pyrazol opyri m di none conpound of fornmula 1 in
accordance with the present invention. In the present
experinment, thirty male white Wstar rats of 300 to
350 Bxampder anfonl Mehsurentit 0 ofi veEE£Settsl gmwupsingle
of six rats. The first group (I' ) was left untreated
Admind sterapdonyr ufp e t Ry razedorymiapsiinone t igempound  of
whose testicles were resected.. From a coupl e, of days )
FQﬁ%%%atﬁefeﬁeﬁﬁqcﬁ%?r%%ﬁﬂsrgfiq?qqﬂyﬁ?ﬁh%P}oPFPFFHre in

S iven a daily hypodermc injection of 1 ny
B%%%%t%@i% Bne and 0. 01 nmg of 17 beta-estradiol for 8
week g AEHEN & MREKSep Al dmd Al Swéé‘%r%?ggégp%'tz% RYRY to

i ntraperitoneal 1™njection wth
melebarid akfrard sl nbybatied Wddrppdyet iy engieedeanral

The second group
pressure (IUP) via single administration of
pyrazolopyrimidinone compoundvof formula 1 in accordance
with the present invention.

In the present experiment, thirty male white Wistar
rats of 300 to 350 g were randomly divided 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
testosterone and 0.01 mg of 17 beta-estradiol 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 (3’) was treated wi?h a solvent; the fourth
group (47) was treated with 0.3 mg/kg of the

pyrazolopyrimidinone compound of formula 1; and the fifth
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(2" ) was those whose testicles were resected only;

the third group (3') was treated with a solvent; the
woRauaruss3group (4') was treated with 0.3 ng/ kgPOT/KR2606/001242

pyrazol opyri m di none conpound of forrmula 1 ; and the

fifthgroup (5) was treated with 1 ng/kg of the

pyrazol opyri m di none conpound of formula 1 , the

fourth and fifth groups being adm nistrated via

i ntravenous injections. Then, saline solutions were

perfused at a rate of 0.5 m /|1 Onn using syringe punps

to neasure intraurethral pressures (IUP). In the

gr@mgsurepent, Syasl0 epdaOdaHz Qfital ectir ostighdeat | ¥ the
were applied to hypogastric nerves using a stainless

pyﬂ&zﬂl@pym&medenbmed&xmmmhmmecﬂﬁaiommdlaesmltaﬂweréourth
shown in Figs. 5to 8 . As shown in those figures,

anthe bkl i rerofes hebebndr opdgiblptratpdnwhgde t désttir@venous
Wer e resected only jﬁshomn as | ower than the nornma

LTSRS 1 ), ieas S2LABSe %ﬂllsbwaﬁdévesr%peffévée)d at a
rdBle S S@O"&P £ o s/%grlﬁ} ggn thh‘%e cso,nrtlrnole 9Ly s(1t)o | Deasure

e sane resu a suIt

1m&%f9fn%k%gsﬂﬁégat (1?8 '“tfr?%r?é hxﬁéésQE REHESS 5, 10

wer e 1| ncrease benign prostatic yperp asl a
ar(BPHpo. Besides, idlsoutskbanepatisnBd tRate thgpplied to

increases in the intraurethral
hypogastric nerves using a stainless steel anode

electrode, and the measured results were shown in Figs. 5
to 8.

As shown 1in those figures, the baseline of the
control group (2') whose testicles were resected only was
shown as lower than the normal group (1’), whereas, those
in BPH models (3’ to 5’) were ghown as higher than the
control group (1) in the same éesults 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—dependently when
administrating the pyrazolopyrimidinone 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 compouna of formula 1 did not

show significant decreases at 5 and 10 Hz, it showed a
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pressure were prevented dose-dependently when
adm ni strating the pyrazol opyri m di none conpounds of

woRker7mussa41l to the rats in the control groups PET/KR2006/001242

5'). Although the control group (4') treated with 0.3

ng/ kg of the pyrazol opyri m di none conpound of fornula

1 did not show significant decreases at 5 and 10 Hz,

it showed asignificant increase at 20 Hz. Moreover, it

could be confirnmed that the agent conprising the

pyrazol opyri m di none conpound of fornmula 1 in

accordance with the present invention provided
siexcet 1 enit efifRatenan ble poevent i omdafedwitar eases ¢duld be

the intraurethral pressure, in conparison with the
caifdemdi| oftlssne voltlre, onegsntt he POEprising the

inhibitors. As a result, it could be understood that
px4ﬂ¥9&ﬁﬂﬁr%%h%¥mgﬂﬁgCPW@OWWQEzéfoﬁ?FmHﬂélﬁbnéncﬁﬂﬁﬂﬁﬂfnce

of fognula in accordance with.the pres |nve tion

BRBF B Appl 1 REBR & 20 Pﬁ@vg;fﬂ&ferﬁ% " Pfects on
tﬁg LB TEOh et B MENARMONE Lo REERLASH AL T Wrossure,

urinary tract synp associrate

1ﬂMé5h§%%ﬁsgﬁaWHE% %he1E§§H§n£¥§§rb@ﬂééMb'@olume, one of
Urogenital Organs The fol l owing experinment was carried

tHoutPDE-Or thehibotassessas he déstltbut toroundubegemidedstood
organs via adm nistration of pyrazol opyri m di none
tleohpotie of agent comprising the pyrazolopyrimidinone
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 lower urinary tract symptoms (LUTS) associated with

BPH.

Example 3: Tissue Distributi§n in Urogenital Organs

The following experiment was carried out in order to
assess the distribution in urogenital organs via
administration of pyrazolopyrimidinone compound of
formula 1 in accordance with the present invention.

Male white Sprague—Dawléy (SD) rats were randomly
assigned by four to five rats at different time points.
Each 30 mg/kg/5 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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formula 1 in accordance with the present invention.
Mal e white Sprague-Dawl ey (SD) rats were randomy
woaewilgssd by four to five rats at different tPaAEKR2006/001242
poi nts. Each 30 ng/kg/5 m of the pyrazol opyri m di none
conmpound of formula 1 and sildenafil were dissolved in
0.05 Ncitric acid and adm nistrated. At different
time points of 30 mnutes, 2 hours and 6 hours after
adm ni stration, bl oods were col |l ected t hrough abdom na
aortas and urogenital organs were extracted. Phosphate
buffer of pH 7.4 was added to the extracted organs to
bl dwnogepkzedolitited het ROBBEGRNI ZBHINHIGHIS Webetas and
centrifuged to quantify the contents of the
upyrariot apyorgads nereec eyt af . f dmdghdtanduffer of pH
sildenafil in the' supernatants using high perfornance
714 quedl eHAeratioyraphyekEPRCied Aralgpsestoebe pomogirdged.
using a H chrom H RPB col um (150x4.6 article ,
Thgte: t}Se nﬂ?l}lo%nﬁ??@d W&Ser‘(ﬁ%lﬁa o‘FeQ’Q%HEﬁFt [yOq quantify

rmblcon @s& %ed pth, 2o nN&ogyr}81§§no?ﬁe ngggound of
£ PhAsEs fhowdat §1!\@én%fﬁ"l‘/ M- A0 LR AU Of uS2HB! §1igh

acetonl Fite 7 a Vo?un%yF%%O

I ntroduced was 100 m . The pyrazol opyri m di none
pecofpaviceof 1ieumdl acHr el 54+ genaf i (Hpmene quanstifsed were

as internal standard and area ratio. [Table 2 ]
performed wusing a Hichrom HIRPB column (150%x4.6 mm,
particle size: 5 um) at fixed wavelength of 292 nm with a
mobile phase mixed with 20 nM of KH;PO4, and acetonitrile
in a volume ratio of 70:30. The mobile phase flow rate
was 1 md/min. and the amount of sample introduced was 100
wl . The pyrazolopyrimidinone compound of formula 1 and
sildenafil were quantified as internal standard and area

ratio.

[Table 2]

Concentration in organs (mcg/ml)

Time (min) Compound of formula|gii4enafil
1

30 0.386 0.319

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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A s depicted in Table 2 ,

t he pyrazol opyri m di none

conpound of fornmula 1 showed |arger affinities for the

WO R0 @4m34 al

si | denafi

peak were rapidly decreased as tinme went by,

organs than the sildenafil.

| concentrations in the organs reached the

t hepyrazol opyri m di none conpound of fornula 1
concentrations in the organs were not decreased
remar kably fromthe peak concentrations even though
si X hours passed. Particularly,
t he pyrazol opyri m di none conpound of fornula 1
P SIS 5 @t 1 0NG1 hdné heodpgansl W efkaplild W0 ofeentdiait ions

the sildenafil

however,

it could be seen that

even though six hours passed.

Mor e ORET/KR2008/001242

irActioe dPnghys wheepyrodz slayad sedli nemer kapppufidonf the peak
formula 1 in accordance with the present inventi
CaRCRER 9Tt fVelythABgBapéky h&élrén PagsRd f oParticularly,
reve and treating, the be
iy BERpadte BReR HRf | ohe

o nbontelRra SS

SNDO

r RM?

WUSC

pyrazol opyri m di none conpound in t
t he wnelcoricderss ywof BREH paliranicd opged i irmored yeaisound  of

t hose who wei

ghed above 45 kg

"t he pr oS
t ISE | EhaXaiP! &1 e PR MBEPKhNehbE

R

rostafi ¢

on can

Q¥%&ngyﬂﬁ?%wgompound
EQt 5 a {5 aé?@% forwéxeé
e or

IC SND

aEEBQ

BXBeK ﬁ%sokassed

e human body

Anmong

and within a deviation

two

fofmukes 1 nindeakoday oreivgiths  theol presentyinvention can be

used effectively and safely as an agent for preventing

and treating the benign prostatic hyperplasia

lower urinary tract symptoms

(LUTS)

(BPH)

and

associated with BPH

or a relaxant for relaxing the urethral smooth muscle or

the prostatic smooth muscle.

Example 4:

Pharmacokinetic

pyrazolopyrimidinone compound in the human body

experiment

of

Among the volunteers of BPH patients aged 45 to 65

years, those who

deviation

decided to participate

written,

of 15%

weighed above

in ideal body weights,

in the experiment,

45 kg and

were reliable and would willingly

within

aid

experiment and observe the restrictions were selected

randomly separated,

to which 100,

pyrazolopyrimidinone compound

sildenafil

were

of

administrated,

41

50 and 10 mg of

formula 1

and

respectively.

a

voluntarily

consented by

the
and
the
the

The



10

i5

20

25

decided to participate in the experinent, consented by

witten, were reliable and would willingly aid the
woeapansizent and observe the restrictions wer ePEBKR200MH01242

and random y separated, to which 100, 50 and 10 ng of

t he pyrazol opyri m di none conpound of fornula 1 and the

sildenafil were adm ni strated, respectively.

Theparticipants were all ten, five participants were

adm ni strated with the pyrazol opyri m di none conpound

of formula 1 and the other five were adm nistrated

with the sildenafil . The test was carried out in a

pdoubl B DliHd grRRer and theparticgi,pantSaMef{®ipants were
adm nistrated with the test drugs with 240 m ‘of water

adatirfi HOrdoed: QQam oththepyestotayyrAhidinone compound of
admnistration, all participants were fasted for four

fdowlsa 7f eed ttihe fashert hidyewseerssaadreth bstuatddofvith the
standard diet and provided a dinner of standard diet

sinidRNMbuks after the lunch. Blood collections were

CaLTg Ul PeLae AGILILE LA 1A, e 580, L4983 d s

o purSar RS CSPR AT BhERL AL begtest fan D oot
dﬁﬂﬁ?yﬁEQhUQMOQHMiQE ﬂ%&%&rmﬂﬁ0€:bDQQhﬂS&hﬂﬂﬂﬁt@ﬂr@ﬁgytest
(HPLC). 100 miJl of 0.1 M sodium carbonate and 1.0 m of
dat hyl Bfher weind raddethttioon, all participants were fasted
for four hours. After the fast, they were served a lunch
of standard diet and provided a dinner of standard diet
nine hours after the Ilunch. 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 hours after the
administration on the test day. From the bloods collected,
blood plasmas were separated and analyzed using high
performance liquid chromatography (HPLC). 100 wl of 0.1 M
sodium carbonate and 1.0 md of ethylether were added to
each 0.5 md of blood plasma and mixed well for one minute.
Then, the resultant solutions were centrifuged at 12,000
ppm for three minutes. Subsequently, the supernatants
were collected, from which organic solvents were
volatilized using a Speed-Vac, to which 100 u# of mobile
phases were added, stirred and injected into the high

performance liquid chromatography (HPLC). The results

were shown in Table 3 below.
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each 0.5 m of blood plasma and m xed well for one

m nute. Then, the resultant solutions were centrifuged
w0a007824090 ppm for three mnutes. Subsequent| PCTKR2006/001242

supernatants were coll ected, fromwhich organic

solvents were volatilized using a Speed-Vac, to which

100 mJI of nobile phases were added, stirred and

injected into the high performnce |iquid

chromat ography (HPLC) . The results were shown in

Table 3 below.[Table 3 ] A s shown in Table 3 , the

hal f-1ife of the conpound of fornmula 1 was about 9 to

15 hours, which was |onger three tines than 3 to 5

hours of the sildenafil. Accordingly, it can be

| ear f@dbileat3]si nce the conmpound of fornula of the

pr esént |nvent|)@om95u@dnalr-||@g g % an t he
165 he

ot het PDE-5 i nhijlfiotransa’ tlhe mU®®( ijstration
can be reduced, |awd t hus increasi & adn1n|stration
conpl Hah€el i tﬁg @aglaﬂts of thesbepign prostatic
hypelpEa8eh ( BPH) e Lower utinary tract| synptons
(LUTsyi&§§&@E§EéﬂﬁﬁﬁiﬂL9 haty ous
pharmaceuti cal preparations for the treatnent drugs in
accordance with the present invention will now be
exenplsi fdredn Pigpakaticon Exandl @al fPharmcest thal compound
Preparation for

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 urinary tract

symptoms (LUTS) associated with BPH.

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

Preparation Example: Pharmaceutical Preparation for
Oral Administration

1. Preparation of Powders

Pyrazolopyrimidinone compound of formula 1 2 g

Lactose , lg
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Oral Adm nistration 1 . Preparation of Powders
Pyrazol opyri m di none conpound of fornmula 1 2 g Lactose
WO 200/1g#3¢ above ingredients were m xed with eRCIVKR20081001242

and packed in an airtight bag, thus preparing the
powders. 2 . Preparation of Tablets
Pyrazol opyri m di none conpound of fornula 1100 ng Corn
starch 100 ng Lactose 100 ng Magnesium stearate 2 ny
The above ingredients were m xed with one another to
prepare a tablet according to an ordinary nethod of
preparing tablets 3 . Preparation of Capsule
Pyr az@Lopyovl dirane) Capounch Of nf e qul;a+ 108 U c&de* and
starch 100 ng Lactose 100 ng Magnesium stearate 2 ny
pakdie=dhiavean ngt edi gt sbagy ethuxedreptbiage taropbeietrs .
prepare a capsule in a gelatin capsule according to an
ordi nary nmethod of preparing capsules. Although the

present inventiaon has been descri bed
2. Preparation of Tablets

Pyrazolopyrimidinone compound of formula 1100 mg

Corn starch 100 mg
Lactose 100 mg
Magnesium stearate 2 mg

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

preparing tablets

3. Preparation of Capsule

Pyrazolopyrimidinone compound of formula 1100 mg

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

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

variety of modifications may be made therein without
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with reference to certain exenplary enbodi nents
thereof, it will be understood by those skilled in the
woasw7/1u4ras a variety of nodifications nmay be nBA®KR2006/001242
therein withoutdeparting fromthe spirit or scope of
the present invention defined by the appended cl ai ns
and their equivalents . [industrial Applicability] The
agent for preventing and treating the benign prostatic
hyperpl asia (BPH) and the [ower urinary tract synptons
(LUTS) associated with BPH and the rel axant for
relaxing the urethral snooth nuscle or the prostatic
dSyPotihgruselen behB comardisi N4 hescope of the present
pyr azol opyri m di none conpound as an e?fectlve
inngieibent de€ansa f ewer tdidde ffe@cdsd | opadme patmidenttheir
conpliance and reduce the frequency of adm nistration
egimceleénisshal f-1ife is longer, conpared with the other
PDE-5 i nhi bitors having the sanme nechani sm thus being
applicable industrially.[CLAIMS] [Claiml ] An agent
preventing.and.tre ng benign prostatic

for t
(ﬁfféiéﬁs IrégﬁaAP%&ﬁ)ca(]?&rlrﬁ%P’gi ng a conpound of fornula 1
beloW%e[FQQQHEa éoﬁ [ﬂgévéﬂéﬁdg and treating the benign

prostatic hyperplasia (BPH) and the lower urinary tract
symptoms (LUTS) associated with BPH and the relaxant for
relaxing the wurethral smooth muscle or the prostatic
smooth muscle, both comprising the pyrazolopyrimidinone
compound as an effective 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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An agent for preventing and treating |ower urinary

tract synptons (LUTS) conprising the conpound of
woRkar7mussa41l of claiml . [Caim3 ] The agent POT/KR2006/001242

preventing and treating the benign prostatic

hyperpl asia (BPH) or the |lower urinary tract synptons

(LUTS) as recited in claiml1l or 2 , wherein the agent

inhibits an activity of PDE-5.[Claim4 ] The agent for

preventing and treating the benign prostatic

hyperplasia (BPH) or the |lower urinary tract synptons

(LUTS) as recited in claim1l or 2 wherein the agent

[doagmedt inhibit the activity of PDE-Il but inhibits

an activity of PDE-II. [Caim5 ] The agent for

preveh€iagmahd treating the benign prostatic

hyperpl asia (BPH) _or the |lower urinary tract synptons

(LUTSN asagekited@h cPaiemehtingher8Pfl t Her @fehtd dodenign

o S AL EY AT (ALt o o
5 f J%%#é-1[§%f$€]6 ] The agent for preventing and
e be

reati ng ni gn
[Formula 1]

[claim 2]
10 An agent for preventing and treating lower urinary
tract symptoms (LUTS) comprising the compound of formula

1 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 claim 1 or 2,

wherein the agent inhibits an activity of PDE-5.
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prostatic hyperplasia (BPH) or the l[ower urinary tract

synptons (LUTS) as recited in claiml or 2 , wherein
wobtbe/1agent | owers intraurethral pressure (1 UPPCT/KRZDI0N242

7 ] The agent for preventing and treating the

beni gnprostatic hyperplasia (BPH) or the |ower urinary

tract synptons (LUTS) as recited in claiml or 2 ,

wherein an effect of the agent continues for a |ong

time with a | ow frequency of adm nistration. [Claim38

] The agent for preventing and treating the benign

prostatic hyperplasia (BPH) or the |lower urinary tract

synptons (LUTS) as recited in claim7 , wherein the

effect of the agent continues for 12 to 2 4 hours

wi t holic1lacauadll ati on with one-tinme adm nistration.

[Caim9 ] The agent for preventing and treating the

beni Ghepragenti cf dwypersivagitd (BPEndor trhatingerthe benign

urinary tract synptons éLUTS) as recited in claim1l or
Prostathi? ety PEr® lagem (BREhesCBd 6 nmufl'BFod¢rinary tract

s TSR T LGRSy WL L PO 505 1O TLAHEES .
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 myalgia, since it does not have an inhibitory action

for the activity of PDE-11.

[Claim 6]

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

wherein the agent lowers intraurethral pressure

(IUP).

[claim 7]

The agent for preventing and treating the benign
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[Claim10] The agent for preventing and treating the

beni gn prostatic hyperplasia (BPH) or the | ower
woureinagig4tract synptons (LUTS) as recited in BCHKR200606001242

2, wherein a half-life of the agent is 9 to 15

hours.[C aim 11] A relaxant for relaxing urethral

snoot h nmuscle or prostatic snooth nmuscle conprising

the conpound of formula 1 of claiml. [Claim12] The

rel axant for relaxing urethral snooth nuscle or

prostatic snoboth nmuscle as recited in claim11,

wherein the relaxant inhibits an activity of PDE-5.
pidd @M d3hyRReJ18l ANt gban rekaxiig YERERr 8l SARAYN tract

nmuscl e or prostatic snmooth nuscle as recited in claim
syrdptoier eLurs heas etexanéddogscnatimi Nhoki ,an activity

of PDE-Il but inhibits the activity of PDE-5. [Claim

14] Wwheredhhaxenteffecteblixithg wosttir atosbotds nfiscl @ long

or prostatic snmooth nuscle as recited in claim 13,
Cidkrerel th thel 9@l BradnedeEsChofdBanietrasirgl-e toxicity

or nyalgia, since it does not have an inhibitory

[claim 8]

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

wherein the effect of the agent continues for 12 to

24 hours without accumulation with one-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 claim 1 or 2,

wherein the agent reaches 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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action for the activity of PDE-1l [C aim 15] The

rel axant for relaxing urethral snooth nuscle or
wopeaueBE c snmooth nuscle as recited in clai mRECT/KR2006/001242

wherein the relaxant | owers intraurethral pressure

(TuP) . [CAaim16] The relaxant for relaxing urethra

snmoot h nmuscle or prostatic snooth nuscle as recited in

claim1l, wherein an effect of the relaxant continues

for along tine with a | ow frequency of

adm nistration. [Caim17] The relaxant for rel axing

urethral snooth nuscle or- prostatic snooth nuscle as

recited in claim 16, wherein the effect of the

rel axant continues for 12 to 2 4 hours w thout

accumlitatimanimlth one-tinme administration . [Caim 18]

The relaxant for relaxing urethral snooth nuscle or

prostat¥elanaot h fimrscrelasingeciverthipa k| smpoth muscle or

wherein the rel axant reaches a maxi mum bl ood

PROTeEM § at BBAOM hiHFDL® 0 POMRFASEES. [?ﬂ%jnFTQP?HQd of

rel axa fPr {elaxing uret hral snooth nuscle or
formula or claim 1.

[Claim 12]
The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 11,

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 smooth 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
[Claim 15]
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prostatic snooth nuscle as recited in claiml11,
wherein a half-life of the relaxant is 9 to 15 hours.
WO 2007/114534 PCT/KR2006/001242

The relaxant for relaxing urethral smooth muscle or
prostatic smooth muscle as recited in claim 11,
wherein the relaxant lowers intraurethral pressure

(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.

[ciaim 19]
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The relaxant for relaxing‘urethral smooth muscle 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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