WO 01/ 98304 PCT/ KR01/ 00819 A PROCESS FOR PREPARI NG PYRAZOLOPYRI M DI NONE
DERI VATI VES FOR THE TREATMENT OF | MPOTENCE TECHNI CAL FI ELD The present

i nventi onwiogedidgsis t0 a process for 5 preparing pyrazol opWwdmidinese
derivatives of formula 1 and pharnaceutically acceptable salts thereof

whi ch have an efficacy on inpotence, conprising the steps of

chl orosul fonati on of pyrazol am de conpounds of fornula 2, followed by
amnation with a primary am ne and 10 intranol ecular cyclization. Formula
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FOR THE TREATMENT OF IMPOTENCE

TECHNICAL FIELD

The present invention relates to a process for
5 preparing pyrazolopyrimidinone derivatives of formula 1
and phafmaceutically acceptable salts thereof which have
an efficacy on impotence, comprising the steps of
chlorosulfonation of pyrazolamide compounds of formula 2,
followed by amination with a primary amine and

10 intramolecular cyclization.
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The compounds of formula 1 may exist in tautomeric

equilibrium as shown below.
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below. 1 WD 01/98304 PCT/KR01/00819 RO RL\ / R3 OHj 1 NOHNI gNON
M NN ®ROMNBHg // NHOASOI // \ NH R4 01 R4 Theaxpawss of
formula 1 nmay al so contain asynmetric centers and thus they can exist as
enantionmers. The present invention includes both racemc mxture and 5
separate individual enantioners. BACKGROUND ART COF THE | NVENTI ON Mal e
erectile dysfunction is one of the nost cormmbn sexual dysfunctions in man.
Al t hough erectil e dysf uncoti ong, can be primarily psychogenic in origin, it
often 10 accorrpan’i‘ee\s chrapic A1 1 nesses, such. as diabetestnel litus, heart

di sease and a vari ety ek ngafol ogi cal diseases. It s z{sti mat ed that about
2 - 7%of the male \[FopNar e o M

R N
————
2 e Rz
0x
s
17 T NH Ox S
0 /7 TH
R )
4 Ry

The compounds of formula 1 may also contain
asymmetric centers and thus they can exist as enantiomers.
The present invention includes both racemic mixture and

5 separate individual enantiomers.

BACKGROUND ART OF THE INVENTION

Male erectile dysfunction is one of the most common
sexual dysfunctions i1n man. Although erectile dysfunction
can be primarily psychogenic in origin, it often

10 accompanies chronic illnesses, such as diabetes mellitus,
heart disease and a variety of neurological diseases. It
is estimated that about 2 ~ 7% of the male population are
impotent. Its prevalence is strongly related to age. For
example, 18 ~ 75% of the age group of 55 to 80 years is

15 believed to be impotent.

Various treatment options for erectile dysfunction
are availlable, such as counseling, hormone replacement
therapy, self-injection or transurethral application of

20 vasodilator agents, vacuum devices, and vascular surgery.

However, these therapeutic options have several limitations




inpotent. Its prevalence is strongly related to age. For exanple, 18 - 75%
of the age group of 55 to 80 years is 15 believed to be inpotent. Various
treat mentwepijo@suyg for erectile dysfunction are avail abl e,pcaucR1A9819
counsel i ng, hornone replacenent therapy, self-injection or transurethral
application of 20 vasodil ator agents, vacuum devices, and vascul ar surgery.
However, these therapeutic options have several limtations 2 W 01/98304
PCT/ KROL/ 00819 such as side effects, high cost and | ow efficacy. Recently,
Si | denafi | shes beepidevekopedsashaght besapgndi Corgentiforymal e erectile
dysfuction by oral admnistration. Sildenafil is the first in a new class
of 5 drugs knowReseritihtbit sagdphasphoditess er asen5 ef@ydEopsh St kisbut gd
specifically in corpus cavernosal tissues and induces relaxation of the
corpus cavehapspbustrootdyenisclior cahls, stedhble bldyedddtawd obiheopgni s is
enhanced, leading to an erection. Sildenafil has shown a response rate of
10 around 80&Gnhstreatwbhh esetdéherdysfsneheodiektoigani hewatsess Shace
sildenafil has been devel oped, various conpounds for inhibiting

phosphodi edtegaseknchave deeninhéparted. AmupHduEms uHaaze!50pyeEh £#y6é none
conmpounds of 15 formula 1 (KR Pat. No. 99-49384) were reported having
better poteéneyribahetihapeofi fdickdéyafid , cbases oaveheosaechanissiasofand

i nhi biting phosphodi esterase-5 and having better selectivity over
phosphodi esnérase- Gediestrtiilont exf i the corpus cavernosal smooth muscle

cells, so that blood flow to the penis i1s enhanced, leading

to an erection. Sildenafil has shown a response rate of

10 around 80% 'in men with erectile dysfunction of ozrganic
cause.

Since sildenafil has been developed, various

compounds for inhibiting phosphodiesterase-5 have been
reported. Among them, pyrazolopyrimidinone compounds of

15 formula 1 (KR Pat. No. 99-49384) were reported having
better potency than that of sildenafil, based on the
mechanism of inhibiting phosphodiesterase-5 and having
better selectivity over phosphodiesterase-6 distributed in
retina and phosphodiesterase-3 distributed in heart to

20 reduce the side effects. Further, thé pyrazolopyrimidinone
compounds of formula 1 were said to be improved the
solubility and the metabolism in the liver, which are very
important factor affecting the rate of the absorption when
administered orally.

25 The KR patent No. 099-49384 also disclosed a process

for preparing the pyrazolopyrimidinone compounds of formula




retina and phosphodi esterase-3 distributed in heart to 20 reduce the side
effects. Further, the pyrazol opyri m di none conpounds of fornmula 1 were
said to baggpssMed the solubility and the netabolismin gdigkkiwesre Whi ch
are very inportant factor affecting the rate of the absorption when
adm nistered orally. 25 The KR patent No. 99-49384 al so di scl osed a process
for preparing the pyrazol opyri m di none conpounds of fornmula 3 WD 01/98304
PCT/ KR0O1/ 00819 1, conprising the steps of: a) reacting chlorosul fonated
al koxy bonzgi eoagirdsiWnghtae BEtepBryranm ne to obtain sul fonam de-substituted
benzoic acid; 5 b) reacting the obtained sul fonam de-substituted benzoic
acid with pyrazolsddteirid dheosasenaefd actdvathogz&£a098Rt qof;16ar goxylic
group or coupling agent of carboxylic group with am ne group to obtain
correspondi ng anige reompouadinand,tol0 eyt ed f opal AgnanibBt-tarkeeculay
cyclization of the obtained am de conpound to obtain the
pyrazol opyri m di nonre otk of fornula 1. This reaction is represented in
schene 1. 15 Schenre 1 OR R3,0 OR3~0 OH2N N fN OH RANH2 OH H2N

5 b) reacting the obtained sulfonamide-substituted

benzoic acid with pyrazolamine in the presence of
activating reagent of carboxylic group or coupling
agent of carboxylic group with amine groﬁp to obtain
corresponding amide compound; and,

10 c) performing an intramolecular cyclization of the
obtained amide compound to obtain the

pyrazolopyrimidinone compound of formula 1.

This reaction is represented in scheme 1.
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However, the said process has several disadvantages.

First, the reaction of the sulfonamide-substituted benzoic
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4 WD 01/98304 PCT/ KR0O1/00819 acid with pyrazolam ne in the step b)
requires the expensive coupling reagent or activation reagent such as
trichloro benzoyl chloride and EEDQ ( N-et hoxycar bonyl - 2-

et hoxy- 1, 3-di hydroqui nol i ne). Second, the yield of the step 5 a) in which

the chl orogylfonat ed agwéyo@am%c agl d theactstepM tih) a PLANBFYs antRe to

produce sul f onam de-substututed benzoic acid is sonewhat [ow, and thus,
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the said process has several
t he reaction of the sul fonam de- suhgtikréiedsoenzoi c

reduces thexpehal veyichghiahdt heeOeessSr Leadino1oh t beageasentudmvestion,
t he i ntensive and
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trichloro benzoyl chloride and EEDQ (N-ethoxycarbonyl-2-
ethoxy-1,3-dihydroquinoline). Second, the yield of the step
a) in which the chlorosulfonated alkoxy bonzoic acid reacts
with a primary amine to produce sulfonamide-substututed
benzoic acid is somewhat low, and thus, reduces the total

yield of the process.

Leading to the present invention, the intensive and
thorough research for efficiently preparing the
pyrazolopyrimidinone compound useful for the treatment of
impotence, carried out by the present inventors aiming to
avold the ©problems encountered in the prior arts,
resulted in the finding that the pyrazolopyrimidinone
compound can be prepared under mild condition in high
yield, with high purity and 1in a economic manner by
chlorosulfonation, amination with a primary amine and
intramolecular cyclization of a pyrazolamide compound
obtained by the reaction of alkoxy benzoic acid with

pyrazolamine.

Therefore, it is an object of the present invention
to provide a process for preparing pyrazolopyrimidinone
derivatives of formula 1 and pharmaceutically acceptable

salts thereof.
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obj ect of the present

chl orosul fonati on,
i ntranol ecul ar cyclization of a pyrazol am de conpound
reacti on of al koxy benzoic acid with 20 pyrazol am ne.
i nvention

mld condition in high yield, with high purity and in a
am nation with a primary am ne and

obt ai ned by the
Therefore, it is an
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pyrazol opyri m di none derivatives of fornula 1 and pharmaceutically
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and pharmaceutically acceptable salts therof.

Formula 1

Referring to scheme 2,

the process according to the

present invention comprises the steps of:

a) chlorosulfonating a

formula 2 to

10 formula 3;

obtain a

pyrazolamide

chlorosulfonated

compound of .

compound of

b) reacting the chlorosulfonated compound of formula

3 with a primary amine to obtain a sulfonamide compound

of formula 4; and,

c) performing an intramolecular cyclization of the

15 sulfonamide compound of formula 4 to produce the compound

of formula 1.

Scheme 2




O~ TNH R4 5 Referring to scheme 2, the process according to the present
I nvention conprises the steps of: a) chlorosul fonating a pyrazol am de
conmpound @i o1/9ksyumul @ 2 to obtain a chl orosul fonat ed conmpawdkrRi/0090
formula 3; b) reacting the chlorosul fonated conpound of fornula 3 with a
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performng an intranol ecul ar cyclization of the 15 sulfonam de conpound of
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Wherein,

R; represents hydrogen, Ci-C¢ alkyl, C;-C3 alkyl
fluoride or C3-C¢ cycloalkyl;

5 R, represents hydrogen, substituted or unsubstituted
C,-C¢ alkyl, C1-C3 alkyl fluoride or C3-Cg cycloalkyl;

Ry represents substituted or unsubstituted C;-Cg
alkyl, C1-C¢ alkyl fluoride, C3—-C¢ cycloalkyl, C3—Cg
alkenyl or C3-Cg4 alkynyl; and,

10 Ry represents substituted or unsubstituted C;-Cig
alkyl, substituted or unsubstituted C;-Cy alkenyl,
substituted or unsubstituted C;-Cs cycloalkyl, substituted
or unsubstituted benzene, or substituted or unsubstituted
heterocycle selected from the group consisting of

15 pyridine, isoxazole, thiazole, pyrimidine, indan,

benzthiazole, pyrazole, thiadiazol, oxazole, piperidine,




RANH2 0 0-1 4 O- SCl 3 eS, - OR ROHNIT MN NR2 CS NI R4
Wherein, Rl represents hydrogen, Cl-C6 al kyl, Cl1-C3 al kyl fluoride or
C3-C6 cycheadikgsos 5 R2 represents hydrogen, substituted orpcanmgriSfosiout ed
C2-C6 al kyl, C1-C3 al kyl fluoride or C3-C6 cycloal kyl; R3 represents
substituted or unsubstituted C1-C6 alkyl, Cl1-C6 al kyl fluoride, C3-C6
cycl oal kyl, C3-C6 alkenyl or C3-C6 al kynyl; and, 10 R4 represents
substituted or unsubstituted C1-Co alkyl, substituted or unsubstituted

Cl- C9 al kepykphostbst i t ukeda@o1w)suRstridautiat {(&83- Corieyeh pal Kyt ri s8sLi t ut ed
or unsubstituted benzene, or substituted or unsubstituted heterocycle

sel ected fpomrbhe ghauguegnsi sting of 15 pyridine, isoxazole, thiazole,
pyri m di ne, indan, benzthiazole, pyrazole, thiadiazol, oxazole,

pi peridine, 7 WO 01/98304 PCT/ KR01/00819 norphorine, imdazole,
pyrrolidine, thienyl, triazole, pyrrole and furyl.

As a substituent of R;, R3 and Ry, Ci1—-Cip alkyl, C3-Cs

5 cycloalkyl, halogen, C;i-Cs alkyl fluoride, C;-Cip alkyloxy,
substituted or unsubstituted bezene, or substituted or
unsubstituted heterocycle selected from the group
consisting of pyridine, isoxazole, thiazole, pyrimidine,
indan, benzthiazole, pyrazole, thiadiazole, oxazole,

10 piperidine, morphorine, imidazole, pyrrolidine, thienyl,

triazole, pyrrole, and furyl can be mentioned.

Preferably, R; represents C;-C3 alkyl; R, represents
substituted or unsubstituted C,-Cs alkyl; R3 represents
15 substituted or unsubstituted C,-Cs alkyl; Ry represents
substituted or unsubstituted C;-Cs alkyl, substituted or
unsubstituted C3~-Cs cycloalkyl, substituted or
unsubstituted bezene, substituted or unsubstituted
pyridine, or substituted or unsubstituted pyrrole,
20 wherein the substituent of R;, Rs; and Ry 1s halogen,
substituted "or unsubstituted benzene, substituted or
unsubstituted heterocycle selected from the group
consisting of pyridine, pyrrolidine, piperidine, pyrrole,
and substituted or unsubstituted C;-Cg cycloalkyl.
25

More preferably, Ry represents substituted C;-Cg




As a substituent of R2, R3 and R4, Cl1-Cl1l0 al kyl, C3-C6 5 cycl oal kyl,

hal ogen, Cl1-C6 al kyl fluoride, Cl-Cl10 al kyl oxy, substituted or
unsubsti t wigad/desmmene, or substituted or unsubstituted hetpriogyaloessel ect ed
fromthe group consisting of pyridine, isoxazole, thiazole, pyrimdine,

i ndan, benzthi azol e, pyrazole, thiadiazole, oxazole, 10 piperidine,

nor phorine, imdazole, pyrrolidine, thienyl, triazole, pyrrole, and furyl
can be nmentioned. Preferably, Rl represents Cl-C3 alkyl; R2 represents

substitut edipyiyngdbstihuted GaHEh idldedt iR3 gepfasets . 15 substituted or
unsubstituted C2-C6 al kyl; R4 represents substituted or unsubstituted Cl-C6

al kyl, substituted or unsubstituted C3-C6 cycl oal kyl, substituted or
unsubstituted bezene, substituted or unsubstituted pyridine, or

substituted or unsiisdutated pyEforeed 20rvhgeerplibpssubstituent of R2, R3
and R4 is hal ogen, substituted or unsubstituted benzene, substituted or

unsubstituted hetlerocycl e-gelpebedsfrom (1hendoup-2-gonststidn @i e Pyl di ne,
pyrrolidine, piperidine, pyrrole, and substituted or unsubstituted C3-C6

cycl oal kyl am28oMat €opref) ehably,] R4 neaprEasesHse st a1t @th ¢dr£6778 WO

01/ 98304 PCT/ KRO1/00819 al kyl, wherein the substituent is pyrrolidine.

Parti cul arpyrpatrefienred-al e yas nfiglinews:onel;)

5-[ 2- propoxy-5- (I -nmet hyl -2-pyrrolidinylethyl 5

am dosul fonyl ) phenyl ] - | srgLhplodoptyeidH (-U-nfetdiHy-B-@yittolidinylmethyl
amidosulfonyl)phenyl]-1-methyl-3-propyl-1, 6-dihydro-7H-
pyraiolo(4,3—d)pyrimidin—7—one; and

10 (3) 5-[2-propoxy-5- (2-pyridylmethyl amidosulfonyl)

phenyl]-l1-methyl~3-propyl-1l, 6~dihydro-7H-pyrazolo (4, 3-

d)pyrimidin-7-one.

Hereinafter, a detailed description will be given of
15 the method of the present invention according to each
stép.
I. Chlorosulfonation Step (step a)
4-(2-alkoxy benzamido)-1-alkyl-3-alkyl-5-carbamoyl
pyrazole of formula 2 is directly reacted with
20 chlorosulfonic acid or reacted with 4a mixture of
chlorosulfonic acid and suitable amounts of thionyl
chloride at an appropriate temperature, 20 °C or lower, to

prepare the chlorosulfonated compound of formula 3.

25 II. Sulfonamidization Step (step b)

The obtained chlorosulfonated compound is reacted




pyrazol o(4, 3-d)pyrimdin-7-one; (2) 5- [ 2-propoxy-5-
(1- et hyl - 3- pyrrolidinyl nmet hyl
am dosul f ayd)ekanyl ] -1 - met hyl - 3- propyl -1, 6-di hydro- 7H PCT/KR01/00819

pyrazol o( 4, 3-d) pyri m di n-7-one;
am dosul fonyl)

the method of the present invention according to each step. |
Chl or osul f 8fath o StRp3t¥p ayige(2ial kexy appropriate solvent at

benzam do) - 1-,

I
react ed mAFHl%ﬁgiﬁﬂﬁﬁWEﬁﬂﬁ¥ﬁﬁ%raEPdpﬁpdﬁéacﬁéw\ﬂulfenamid@rEOmﬁound
chlorosulfo%ig acid and suitable anpbunts of thionyl chloride at an
t

appropri at €
conpound of forrmula 3. 25 11

| - 3-al kyl -5-carbanmoyl pyrazole of formula 2 is directly

S ﬂe, 20 Cor lower, to prepare the chlorosulfonated
Sul fonam di zation Step (step b) The obtai ned

and 10 (3) 5-[2-propoxy-5-(2-pyridyl nethyl
phenyl ] - 1- met hyl - 3- propyl - 1, 6- di hydr o- 7H pyr azol o( 4, 3-
d)pyrimdin-7-one. Hereinafter, a detailed description will be given of

15

chl orosul fonated conpound is reacted 9 WO 01/98304 PCT/KR01/00819 with a
primagy amne i n%ﬂegma%ﬁrvogrl ate solvent at suitable tenperature, to

produce the sulf

but not

| i Olyn it r e thare and whdiododdapt, dnit not

apprOprlat?iﬁ?kggmfﬂgkégg.C%gg(giitigg g&tgﬁg art would adapt an

10
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appropriate solvent in  the consideration  of the
solubility of the starting material, reaction condition,

etc.

As a primary amine used, 2-(2-aminoethyl)-1-
methylpyrrolidine, 3—aminomethyl—1—methylpyrrolidine or
2-aminomethyl-pyridine can be preferably mentioned. The
amount of the primary amine used in this reaction is no
less than 2 equivalents based on the chlorosulfonated
compound. Alternatively, when acid scavenger such as
tertiary amine, which scavenging the acid generated
during the reaction, 1is used, the primary amine can be

used in a stoichiometric quantity.

The reaction temperature of this reaction is
preferably 20 °C or lower. The sulfonamide compound of
formula 4 can be worked up from the reaction mixture and
proceeded. to the next reaction step c¢). Or step c) can be

performed in situ by Jjust adding a suitable base to the

10

( _ _ _ odﬁﬂiﬂbfcﬁ@rnﬁﬁa ysed The sthyentredddtchosan be
used in th&%céggg%hgﬁé¥%ﬁﬁ}ud s al cohol, dichl oronet hane and chl orof orm



solubility of the starting material, reaction condition, 10 etc. As a
primary am ne used, 2-(2-am noethyl)-1- nethyl pyrrolidine,

3- am noneivaydirdssoret hyl pyrrolidi ne or 2-am nonet hyl - pyri dipeg/KR¢ /00819
preferably mentioned. The 15 anmount of the primary am ne used in this
reaction is no |ess than 2 equival ents based on the chl orosul fonated
conpound. Alternatively, when acid scavenger such as tertiary am ne, which
scavenging the acid generated during the reaction, is used, the primary
am ne can e cfbiselktBrd $405EPhONBLRLGLAWBRK Y. The reaction _
tenperature of this reaction is preferably 20 Cor |ower. The sul fonam de
conpound of fornmula 4 can be worked up fromthe reaction m xture and 25
proceeded. to the next reaction step c). O step c¢c) can be perfornmed in

Situ by just addiing ansuiahledase doiihe i1 W 03/ 8300 FCT/ KROL/ 00819

reaction mxture in situ wthout worKup. I'1l. Intr ar Cyclization

Step (step c) Bytazehopyrdimidiineng of okormy.a, i ds Brepagedy, 3 rough
i ntranol ecul ar cyclization of the sul fonam de conpound of formula 4. The

i ntr agol ecilh BsugycliZethanlbsu1 S M E9E10UhthBnt NB DI e8@NCEAfr A SHidabl e
base at the appropriate tenperature. For exanple, netal salts of al cohol

netal sal tsofodiaoatarsoaming, 4l kalHe ofn@tdadied@1 82r Ehcmetak 1ydrides,
hydr oxi des, carbonates, bicarbonates, and bicyclic am dines such as DBU
(1, 8- carried out in the presence of a suitable base at the
appropriate temperature. For example, metal salts of
alcohol, metal salts of ammonia, amine, alkali or alkali
10 earth metal hydrides, hydroxides, carbonates,
bicarbonates, and bicyclic amidines such as DBU (1, 8-
diazabicyclo[5.4.0]undec-7-ene) and DBN (1,5-

diazabicyclo[4.3.0]lnon-5-ene) can be mentioned as a

suitable base.

15
The solvent which can be used in the intramolecular
cyclization includes alcohol such as methanol, ethanol,
isopropanol and t-butanol; ether including
tetrahydrofuran, dimethoxyethane and dioxane; aromatic
.20 hydrocarbons, such as benzene, toluene, xylene, éhloro

benzene; acetonitrile, dimethylsulfoxide,
dimethylformamide, N-methylpyrrolidin-2-one and pyridine.

The present invention provides the sulfonamide

compound of formula 4 from step a) and step b) reaction

25 in good yield and in high purity. And as previously

mentioned, the step c) can be performed in situ with the

11




di azabi cycl o[ 5. 4. O] undec-7-ene) and DBN (1, 5- diazabicycl o[ 4. 3. 0] non-5-ene)
can be nmentioned as a suitable base. 15 The sol vent which can be used in

t he intrawe @amasr cyclization includes al cohol such as rretheralopset hanol
i sopropanol and t-butanol; ether including tetrahydrofuran,

di et hoxyet hane and di oxane; aromatic .20 hydrocarbons, such as benzene,
tol uene, xylene, chloro benzene; acetonitrile, dinethylsulfoxide,

di met hyl f or mam de, N-nethyl pyrrolidin-2-one and pyridine. The present

invention piQWciesithe SethpOnad 8¢ reprmound frdpidad ad £rOMssLePy) and
step b) reaction 25 in good yield and in high purity. And as previously

nentioned, ithe =t epetp@an hesperdof methd Feisit urdiitbihhe til WO,01598304
PCT/ KRO1/ 00819 sul fonam de conpound of forrmula 4 produced in the step b)

in a one-peirdoeatinconot t haeemedadugi Ngnd he revetalzh i iy oceducerotithe
reaction and effectuating the efficient synthesis of pyrazol opyri m di none

conpound ofsylamasia bf @y}ﬂhzwdﬂﬁtﬂnﬁirdirﬁ&ﬁ@rﬁérﬂq%o@@dtbﬁ peehgrred.
enbodi ment of the present invention, even though tertiary am ne was used
as a part of substituent of R4, the yield of the reaction was high. 10 The
present invention also provides a nethod for
In particular, according to the preferred embodiment
of the present invention, even though tertiary amine was
used as a part of substituent of Ry, the yield of the
reaction was high.
10
The present invention also provides a method for
preparing pharmaceutically acceptable salts of
pyrazolopyrimidinone compound as represented in formula 1;
wherein the pharmaceutically acceptable salts of
15 pyrazolopyrimidinone compound can be prepared by adding a
pharmaceutically acceptable free acid to the
pyrazolopyrimidinone compound of formula 1. Examples of a
free acid include inorganic acids, for example,
hydrochloric acid, hydrobromic acid, sulfuric acid,
20 phosphoric acid and so on; and organic acids, for example,
citric acid, acetic acid, lactic acid, tartaric acid,
maleic acid, fumaric acid, gluconic acid, methanesulfonic
acid, glycolic acid, succinic acid, p-toluenesulfonic

acid, galacturonic acid, glutamic acid, or aspartic acid.

25

12




prepari ng pharmaceutically acceptable salts of pyrazol opyri m di none
conpound as represented in fornmula 1, wherein the pharmaceutically

accept abl wos@aldso4of 15 pyrazol opyri m di none conpound can hemKRAANSE by
adding a pharnaceutically acceptable free acid to the

pyrazol opyri m di none conpound of fornula 1. Exanples of a free acid
i ncl ude inorganic acids, for exanple, hydrochloric acid, hydrobrom c acid,
sul furic acid, 20 phosphoric acid and so on; and organic acids, for

exanple, citriq acidecAcehisradchfdihgclc @ dprbaehariia@citd.on Mg C
acid, fumaric acid, gluconic acid, nethanesulfonic acid, glycolic acid,

succinic %&dObEa&%ae&%ﬁUii%% Coraghn@ Gal Al enegaRpl s Yrdlamoraci d,
or aspartic acid. 25 12 WO 01/98304 PCT/ KROL/ 00819 A better understandi ng

of the presept sopyantiOni My sbea0bt aied dfel heht ©f khebalskeway exanpl es
which are set forth to illustrate, but are not to be construed to limt

t he presenliﬁﬂyeﬂﬁéo§r65QEXAwR§5anbgqular structures of the present
conpounds were confirmed by infrared spectronetry, ultraviolet

spectronmetry, nucl ear magnetic resonance spectronetry, mass spectronetry,
and el emental analysis of representative conpounds by conparing cal cul ated
val ues wigRambserved val ues. The pyrazol am de conpound of fornula 2, which
> Molecular structures of the present compounds were
confirmed by infrared spectrometry, ultraviolet
spectrometry, nuclear .magnetic resonance spectrometry,
mass spectrometry, and elemental analysis of
representative compounds by comparing calculated wvalues
with observed values.
The pyrazolamide compound of formula 2, which is a
starting material of the present invention, can be

obtained in high yield by reacting alkoxy benzoic acid

with pyrazolamine as illustrated in the scheme 2.

10 <Preparation> Preparation of 4-[2-propoxy benzamido]-1-
methyl-3-propyl-5-carbamoyl pyrazole

To a solution of 25 g of 2-propoxy benzoic acid

dissolved in dichloromethane, 66 g of thionyl chloride

was added and stirred for 3 hours under reflux. After

15 reaction was completed, the solvent and excessive thionyl

chloride were distilled off under reduced pressure. To

the residue was added 200 ml of dichloromethane (reaction

solution 1). In another container, to 24 g of l-methyl-3-

13




starting material of the present invention, can be obtained in high yield
by reacting al koxy benzoic acid wth pyrazolamne as illustrated in the
schenme 2. wbi9Bsm@par ati on> Preparation of 4-[2-propoxy berrrankrajoodto

met hyl - 3- propyl - 5- car banoyl pyrazole To a solution of 25 g of 2-propoxy
benzoic acid dissolved in dichloronmethane, 66 g of thionyl chloride was
added and stirred for 3 hours under reflux. After 15 reaction was

conpl eted, the solvent and excessive thionyl chloride were distilled off

under redugedpRleasingnof®-ddeamsilduepypszadded 1200 @ c19f o Hbrdi 94 98et hane
(reaction solution 1). In another container, to 24 g of 1-nmethyl-3- 13 WO

01/ 98304 PGEEKRAUIAB191 3 ps opyl - 4rammnorScicardenmy| pyeazalo® i g of
di chl oronet hane was added 13.4 g of triethylamne and 100 ng of

di net hyl arramﬁaayhirydbﬂ@n dikemecoghad ¢ePCcdp i ¢y sai d weachhosn
solution 1 was slowy added while 5 maintaining the tenperature of the
sol ution aka@@ ardactben stdglnadidror 1 howsis Thel dwiagt | add@dxt ugiei vas
successi vely washed with water, saturated aqueous sodi um bicarbonate

sol utison amdibrthaeinghetios garinpehayeiranast ehieedsOVEF i aRhyadr apre soghym
sulfate and then filtered. 10 The filtrate was concentrated under reduced
pressure taheabt athraeer uderpr dduabuand t hemet ri¢acaied whikthexaneaso
give 39 g of the title conpound. 1H NVR(CDC13) : 0.91 (t, 3H) , 1.05 (t,
3H) , 1.62s@npe2Hivelyl.@sen RHh, wAtsX ,(tsalhirated. CEUsusBHodidm18 (t,
2H) , 5.57(br

bicarbonate solution and brine. The organic layer was

dried over anhydrous sodium sulfate and then filtered.

10 The filtrate was concentrated under reduced pressure to
obtain a crude product and then triturated with hexane to
give 39 g of the title compound.

'n NMR (CDCls) : 0.91(t,3H), 1.05(t,3H), 1.62(m,2H),
1.89(m,2H), 2.52(t,2H), 4.06(s,3H), 4.18(t,2H), 5.57(br

15 s,1H), 7.09(m,2H), 7.52(m,1H), 7.73(br s,1H), 8.26(dd,1H),

9.45(br s,1H)

<Example 1A> Preparation of 5-[2-propoxy-5-(l-methyl-2-
pyrolidinylethyl amidosulfonyl)phenyl]-l-methyl-3-propyl-
1l,6-dihydro~7H-pyrazolo (4,3~d)pyrimidin-7-one

20 (Step a) preparation of 4-[2-propoxy—-5-

(chlorosulfonyl)benzamido] -1-methyl=3-propyl-5-carbamoyl

pyrazole

To 23 ml of chlorosulfonic acid cooled to 0°C, 10 g
of 4-[2-propoxy benzamido]-l-methyl-3-propyl-5-carbamoyl

25 pyrazole was added and then stirred at room temperature

14




15 s, 1H), 7.09(m2H), 7.52(m 1H), 7.73(br s,1H), 8.26(dd, 1H), 9.45(br
s, 1H) <Exanpl e 1A> Preparation of 5-[2-propoxy-5-(1-nethyl-

pyr ol i di nwloagipgsosam dosul f onyl ) phenyl | - 1- met hyl - 3- propyl - pcT/KR01/00819

1, 6-di hydro- 7H pyrazol o( 4, 3-d) pyrim din-7-one 20 (Step a) preparation of
4-[2- ropoxy-5- (chlorosul fonyl)benzam do] - 1-net hyl - 3- propyl - 5- car banoy!
pyrazole To 23 m of chlorosulfonic acid cooled to 0OC, 10 g of

4-[ 2- propoxy benzam do] -1 - net hyl - 3- propyl - 5- carbanoyl 25 pyrazol e was

added and tBenoshichiied akeEOOALHEARQEALW §asl4IRPY P8I0 LETLKRGE/ §0819
for 2 hours. Reaction mxture was added to ice water of 0 C and then

stirred fosc 1hQUrthenobidi i 8,501 | GouVhigh gmas, i | {,ered agnsh washed
with water. The obtained white solid was dissolved in ethyl acetate. The

sol ution 5yWashsUELLsFivelkycwasiied Waldhast Qitand,;pidne. ThRe Qbganhed | ayer
was dried over anhydrous magnesium sulfate and filtered. The filtrate was

concent r at geiyaden1rieduced d:Pis@cSB\!:kE& i8 @lﬂhﬁdln Redtde. prioticio BRE: on
triturated with hexane to give 9.14 g of the title conpound. 10 1H

NVR( CBC13) was0.s92delss i3l y; WbéHédtw1ﬁ%ﬂwatér63n@Mbﬁﬂﬁe, THe Wtdarit,

2.50(t, 2H), 4.04(s,3H), 4.32(t,2H), 5.63(br s,1H), 7.24(d, 1H), 7 54(br s,

1H), 8.15(ddy#H), wa8. 98r{dd lter SAMYdFross hh&gﬁéé@mz)s@m@aéata@ﬁ of

4-[ 2- propoxy-5-(1-met hyl -2- 15 pyrolidi nyl et hyl

am dosul f onylrberzdam dak- 1fhethyte3-was concentrated under reduced
pressure to obtain a crude product and triturated with
hexane to give 9.14 g of the title compound.

10 'H NMR(CDCl3) : 0.92(t,3H), 1.08(t,3H), 1.62(m,2H),

1.97(m,2H), 2.50(t, 2H), 4.04(s,3H), 4.32(t,2H), 5.63(br
s, 1H), 7.24(d,1H), 7.54 (br S, 1H), 8.15(dd, 1H),

8.93(d,1H), 9.17(br s,1H)

(Step 2) preparation of 4-[2-propoxy-5-(l-methyl-2-

15 pyrolidinylethyl amidosulfonyl)benzamido] -1-methyl-3-

propyl-5-carbamoyl pyrazole

To 9.14 g of 4-[2-propoxy-5-(chlorosulfonyl)
benzamido]~1-methyl-3-propyl-5-carbamoyl pyrazole in

dichloromethane, 5 ml of 2-(2-aminoethyl)-1l-methyl

20 pyrrolidine was added at 0°C and stirred for 1 hour at
room temperature. After completion of reaction, the
reaction solution was diluted with dichloromethane. The

solution was' successively washed with saturated sodium
bicarbonate solution, water and brine. The organic layer

25 was dried over anhydrous sodium sulfate and filtered. The

15




propyl - 5- car banoyl pyrazole To 9.14 g of 4-[2-propoxy-5-(chlorosul fonyl)
benzam do] - 1- net hyl - 3- propyl - 5- car banoyl pyrazole in dichloronethane, 5 n
of 2-(2-awigwadshml )-1-nmethyl 20 pyrrolidine was added at Q¢TagRhigfsior ed for
1 hour at roomtenperature. After conpletion of reaction, the reaction
solution was diluted with dichloronethane. The solution was successively
washed with saturated sodium bicarbonate solution, water and brine. The
organi c |layer 25 was dried over anhydrous sodiumsulfate and filtered. The

15 WO 01/ 98304, PEd/ KRQL/ 0081 o i dvd € WRSe£ONGERLEaKEd dindern, redugced

pressure to produce a crude product and triturated with a m xture of
hexane: et h%l_»oaﬁééatae c(rmiel)pwd@wea%dG%ﬁtqfréﬂr@d PHL€En_ B bli&tGampoynd. 5
1H NWVR( : 90(t,3H),” 1.06(t,3H), 1.59(m2H), 1.70(m6H), 1.93(m
2H), 2. 15(%4591@ @tggisga@tat@ ?e%rmmtozg&%t 2Hs 3 oalfmt%@ ure
4.02(s,3H), 4 .24 , s, 1H) .13 (d, . 7.58(br s, 1H)
,  7.96(dd¢iH) e §O§§6gnakb 9. 26(br s, 1H) 10 (Step 3) preparatlon of
5-[ 2- propoxy- 5- ( 1- net hyl - 2- pyrolldlnylethyl
am dosul f onyl ) phanwivr demet hy! - 30re@H,-3H), 1.06(t,3H), 1.59(m,2H),
1,6-d|hydro-?k#pyrazolo(4,3-d)pyr|n1d|n-7-one To a solution of 9.59 of
4-[2-propoxy78{l6a®] hyl -2-opwiol i demyl,ethyb. 15 (m, 18),  2.29(s,3H),
am dosul f onyl ) benzam do] - 1- net hyl - 3- 15 propyl - 5- car banoyl pyrazol e
dizsolved P03392. mh) of t bmtagot,24)02 g of. otassEuUM t - but oxk de, 3wp, added
an

4.24(t,2H), 5.82(br s,1H), 7.13(d,1H). 7.58(br s,1H),

7.96(dd,1H), 8.67(d,1H), 9.26(br s,1H)

10 (Step 3) preparation of 5-[2-propoxy—-5-(l-methyl-2-

pyrolidinylethyl amidosulfonyl)phenyl]-1l-methyl-3-propyl-

1,6~dihydro-7H-pyrazolo (4, 3-d)pyrimidin~-T7-one

To a solution of 9.59 of 4-[2-propoxy-5-(l-methyl-2-
pyrolidinylethyl amidosulfonyl)benzamido]~1l~methyl-3-
15 propyl-5-carbamoyl pyrazole dissolved in 192 ml of t-
butanol, 4.02 g of potassium t-butoxide was added and
then stirred for 8 hours under reflux. After completion
of reaction, the reaction solution was cooled to room
temperature and diluted with ethyl acetate. The solution
20 was successively washed with water and brine. The organic
layer was dried over anhydrous magnesium sulfate and
filtered. The filtrate was vacuum-distilled to remove the
solvent. Column chromatography of the residue on silica

gel gave 7 g of the pure title compound.

25 'y NMR(CDCls) : 0.99(t,3H), 1.15(t,3H), 1.56(m,4H),
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then stirred for 8 hours under reflux. After conpletion of reaction, the
reaction solution was cooled to room tenperature and diluted wth ethyl
acet ate. wao1®8kidt i on 20 was successi vel y washed w t h wat gctaggoilosne. The
organic |layer was dried over anhydrous magnesium sulfate and filtered.
The filtrate was vacuumdistilled to renove the solvent. Columm
chromat ography of the residue on silica gel gave 7 g of the pure title
conmpound. 25 1H NWMR(CDC13) : 0.99 (t, 3H) , 1.15 (t, SFD , 1.56 (m 4H) ,
16,90 01 98304 (RETLKROL) 008192 (4, I8 4K .2 2004 ), 2 (s Bt
2.36(m 1H), 2.89 (L 2H) 3H) ( 2H) , 4 .
7.11(d, 1H) 2. 7o92( ddly | H), 83867«@1 zu:rl) <Exanp|za3 @@aﬁreparauomp; ﬁa
[ 2- propoxy-5- (1- nethyl 2- 5 pyrolldlnylethyl
ani dosul f onyh ) phenyh ] - 3- wetda, 13- pr epwls- (d, 1H)
1, 6-di hydr o- 7H—pyrazo|o(4 3 d) pyr|n1d|n 7-one (Step 1) preparation of
4- [ 2- pr opoxgxbmpfehl DRSS ubf Gbyta o ard £10]5-- 2t oxr 18 -00)-mt 1T bany |
pyrazole 10 To 32.8 m of chlorosulfonic acid cooled to 0 C, 8.48 ml of
thiongl chporblledang1d@hg10f afhilddspIERMM ) phenyl] -1-methyl-3-propyl-
benzam do] - I - met hyl - 3- propyl - 5- car banoyl pyrazole were successively added
dr opw se abgépdihiyarorIE-pgiezolen 4 ,3HA) e imdidihtWwre at room
tenperature. Reaction mxture 15 was added to ice water of 0 C. After 1
hour, the react{repn xtute was mdpaciteiom th efthyl acetatEroddey—~HF gani c
solution was successively washed wth water and

(chlorosulfonyl)benzamido] -1-methyl-3-propyl-5-carbamoyl

pyrazole

10 To 32.8 ml of chlorosulfonic acid cooled to 0 °C,
8.48 ml of thionyl chloride and 20 g of 4-[2-propoxy
benzamido] -~1l-methyl-3-propyl-5-carbamoyl pyrazole were
successively added dropwise and portionwise, and then
stirred for 2 hours at room temperature. Reaction mixture

15 was added to ice water of 0 °C. After 1 hour, the
reaction mixture was extracted with ethyl acetate. The

organic solution was successively washed with water and

brine. The organic layer was dried over anhydrous
magnesium sulfate and filtered. The filtrate was
20 concentrated wunder reduced pressure to obtain a crude

product and triturated with a mixture of hexane:ethyl
acetate (10:1) to give 23 g of the title compound.

M NMR(CDCls) : 0.92(t,3H), 1.08(t,3H), 1.62(m,2H),

1.97(m,2H), 2.50(t, 2H), 4.04(s,3H), 4.32(t,2H), 5.63(bxr

25 s, 1H), 7.24(d,1H), 7.54 (br S, 1H), 8.15(dd, 1H),

8.93(d,1H), 9.17(br s,1H).
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brine. The organic | ayer was dried over anhydrous magnesium sulfate and
filtered. The filtrate was 20 concentrated under reduced pressure to obtain
a crude wigadweiosand triturated with a m xture of hexane: gidiykro1aegtat e
(10:1) to give 23 g of the title conmpound. 1H NWR (CDC13) : 0.92 (t, 3H ,
1.08 (t, 3H , 1.62 (m 2H) , 1.97(m2H), 2.50(t, 2H), 4.04(s, 3H),
4.32(t,2H), 5.63(br 25 s, 1H , 7 .24 (d, 1H , 7.54(br s, 1H), 8 .15 (dd,
1H , 8.93 (d, 1H) , 9.17 (br s, 1H) . 17 WD 01/98304 PCT/ KROL/ 00819
(Steps 2 and 3) preparation of 5-[2-propoxy-5-(1 nethyl-2-pyrolidinylethyl
am dosul fonyl ) henyl]-1-nethyl -

3-propyl -1, 6-di hmépJHpraﬁaolﬂ(4 %e%)a@ért'l@nd' Be7- ) JBoB0% -9~ of -
4-[ 2- propoxy- 5- (chirorosu enzam doj - - - anoyl

pyrazol e lﬂetﬁymaao yrbll%urﬂyl@ftrgfl(2a@fmd&eﬂm6ayll rtgyi pyrgothdine was
added at O stirre or our at room ution,
12 g of sogkp&bpmom de diwgs radded yid &hid r@QJ&rpy&lmﬁnUﬂd@ﬁ reflux.
After 10 conpletion of reaction, the reaction solution was cooled to room
t enperature and mslj ustedsto gH 9 olgy cangentgrairtky-ydiachd 864.€1 86h¢1) The
reaction solution was diluted with dichloronethane. The sol ution was

successi vebgnwashed | ~Wi-ile tnai1e3 -p1d dfli1m.-catteangs@ani ¢ paygsovas drigd over
15 anhydrous sodiumsulfate and filtered. The filtrate was concentrated

under redueedapb@ssurie 3 anY eabve-t(Reagohverthyl )wii-eletwas theprolidine
recrystallized wth ethanol to give 18.4 g

was added at 0 °C and stirred for 1 hour at room

temperature. To this solution, 12 g of sodium ethoxide
was added and stirred for 5 hours under reflux. After
10 completion of reaction, the reaction solution was cooled
Lo room temperature and adjusted to pH 9 by concentrated
hydrochloric acid. The reaction solution was diluted with
dichloromethane. The solution was successively washed
with water and brine. The organic layer was dried over
15 anhydrous sodium sulfate and filtered. The filtrate was
concentrated under reduced pressure to remove the solvent,
which was then recrystallized with ethanol to give 18.4 g

of the pure title compound.

'H NMR(CDCls) : 0.99(t,3H), 1.15(t,3H), 1.56(m,4H),
20 1.79(m, 4H), 2.02 (m, 3H), 2.28(s,3H), 2.36(m,1H),
2.89(t,2H), 3.07 (m, 3H), 4.23(t,2H), 4.24(s,3H),

7.11(d,1H), 7.92(dd,1H), 8.88 (d,1H).

<Example 2> Preparation of 5-[2~-propoxy-5-(l-methyl-3~

pyrolidinylmethyl amidosulfonyl) phenyl]-l-methyl-3~

18




of the pure title compound. 1H NWVR (CDC13) : 0.99 (t, 3H , 1.15 (t, 3H)

1.56 (m 4H) , 20 1.79(m4H), 2.02(m 3H), 2.28(s,3H), 2.36(m 1H),
2. 89(t, 2Hyo i3/993em 3H), 4.23(t,2H), 4.24(s,3H), 7.11(d, 1BcT/KrRAZ0SG, 1H) ,
8.88 (d,1H). <Exanple 2> Preparation of 5-[2-propoxy-5-(1-nethyl-3-
pyrol i di nyl met hyl am dosul fonyl ) phenyl]-1-nethyl-3- 18 WO 01/ 98304
PCT/ KRO1/ 00819 propyl -1, 6-di hydro- 7H pyrazol o( 4, 3-d) pyri m di n-7-one (Step
1) preparation of 4-[2-propoxy-5- (chlorosulfonyl)

benzam do]
produced i

n the same manner as 1n the step 1 of 'the above exanple 1B.

prop®l byl 63aphoarb-9ucaikaneyb (40B-25 iRy id 17 EogOnpound was

(Step 2) preparatg©fpof 44))2- pr opaxyafediodet hybs3- 5 pyrzabisbayyoet hyl
am dosul f onyl ) benzam do] - I- met hyl - 3- pr opyl - b- car banoyl” pyrazole To 1.0 g

of 4-[2-pr
benzam do]

0BRXYr&s0thbayesvkhemliHol -1-methyl-3-propyl-5-~carbamoyl

-T-met hyT - 3- pr opyl - 5- car banoyl pyrazol e in__di chl or onet nane,

516

ng of 3-anmppegebhyl-1-nethyl 10 pyrrolidine was added at 0 C and stirred
for 1 hour a

roomtenperature. After conpletion of reaction, the

reaction sol uti amenasi €l & utethpaiinll diohl pregathanein ThRe $Rd i NNGS

successi vely washed wth saturated sodi um bicarbonate sol ution,
brine. Theaergantkel ayep 15oWasher apdveveragmlydrials sodi um sul fate and
The filtrate was concentrated under reduced pressure to give

filtered.

10

15

20

(Step 2) preparation of 4-[2-propoxy-5-(l-methyl-3-

pyrrolidinylmethyl amidosulfonyl)benzamido]~1-methyl-3-

propyl-5-carbamoyl pyrazole

To 1.0 g of 4~[2~propoxy-5-(chlorosulfonyl)
benzamido] -1-methyl-3-propyl-5-carbamoyl pyrazole in
dichloromethane, 516 mg of 3—aminomethyl-1-methyl
pyrrolidine was added at 0 °C énd stirred for 1 hour at
room temperature. After completion of reaction, the
reaction solution was diluted with dichloromethane. The
solution was successively washed with saturated sodium
bicarbonate solution, water and brine. The organic layer
was dried over anhydrous sodium sulfate and filtered. The
filtrate was concentrated under reduced pressure to give
a crude product and triturated with hexane to give 825 mg
of the pure title compound.

'H NMR(CDCls3) : 0.91(t,3H), 1.06(t,3H), 1.60(m,3H),
l.99(m,3H), 2.34 (s, 3H), 2.40 (m, 6H), 2.85(m, 1H),
2.94(d.2H), 4.03(s,3H), 4.24(t,2H), 5.82 (br s,1H),

7.13(d,1H). 7.58 (br s,1H), 7.99(dd, 1H), 8.88(d,1H),

19
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a crude product and triturated with hexane to give 825 ng of the pure
title conpound. 1H NWR (CDC13) : 0.91 (t, 3H , 1.06 (t, 3H , 1.60 (m 3H)
, 20 1. 9Q0013kBo4 2. 34(s, 3H), 2.40(m6H), 2.85(mIH, 2.p4(krAMs19
4.03(s,3H), 4.24(t,2H), 5.82(br s,1H), 7.13(d,1H). 7.58(br s, 1H),

7.99(dd, 1H), 8.88(d,1H), 19 WO 01/98304 PCT/KR01/00819 9.29 (br s, 1H)
(Step 3) preparation of 5-] 2-propoxy-5-(1- nmet hyl - 3- pyrrolidinyl net hyl

am dosul f onyl ) phenyl ] -1 - et hyl -

propyl -1, 69dpbydr-os7Hupyrazol 0(4 3-d)pyrimdin-7-one 5 To a solution of 825
ng of 4- [2 pr opoxy- 5- (1-nethyl- 3-pyrrolidinylmethyl am dosul fonyl)

benzam do] - 1- net hyl - 3- propyl - 5-car banoyl pyrazole dissolved in 10 mM of t-
but anol, 213 ng of potassiumt-butoxi de was added and then stirred for 8
hours under refl (stedN BEr @R LIHIGh 10f0fsTEagiicBbx e [Barddppl soLution
was cooled to room tenperature and dilTuted with di chl[oronet hane.” The
sol ution wggrsyceassiyiakyhwashed w tbhiwiserl /i, brdieny 1 He-wsgani €31 ayer
was dried over anhydrous sodiumsulfate and filtered. The filTtrate was
concentr at pdoppden , Gedubed rbS 7TpFeySure loX 4,8W)e ihien 5l entondol um
chromat ography of "the crude product on silica gel gave 719 ng of the pure
titlesconpound. TdH NMRYTRDELIS) 0£1806 futy, o3FH)4 - [ Zdfoddxy -39 (1-rde By (M 1H)
, 1.82(m2H), 2.02(m3H), 2.38(s,3H), 2.50(m4H), 20290(t 2H) ,

3.01(d, 2H) 3-4y230L 13hy14e2biys, S3Hnidosulfonyl) benzamido]-l-methyl-

3-propyl-~5-carbamoyl pyrazole dissolved in 10 ml of t-

butanol, 213 mg of potassium t-butoxide was added and

then stirred for 8 hours under reflux. After completion
10 of reaction, the reaction solution was cooled to room
temperature and diluted with dichloromethane. The

solution was successively washed with water and brine.
The organic layer was dried over anhydrous sodium sulfate
and filtered. The filtrate was concentrated under reduced
15 pressure to remove the solvent. Column chromatography of
the crude product on silica gel gave 719 mg of the pure

title compound.

'H NMR(CDCl3) : 1.00(t,3H), 1.16(t,3H), 1.60(m,1H),
1.82(m, 2H), 2.02(m, 3H), 2.38(s,3H), 2.50(m, 4H),
20 2.90(t,28), 3.01(4,2H), 4.23(t,2H), 4.25(s,3H),

7.12(d,1H), 7.94(dd,1H), 8.88 (d,1lH).
<Example 3> Preparation of 5-[2-propoxy-5-(2-
pyridylmethyl amidosulfonyl)phenyl]-1l-methyl-3-propyl-

1,6-dihydro-7H-pyrazolo (4,3~d)pyrimidin~7-one

20




7.12 (d, 1H) , 7.94 (dd, 1H , 8.88 (d, 1H) . <Exanple 3> Preparation of
5-[ 2- propoxy-5-(2- pyridyl nethyl am dosul fonyl) phenyl]-1-nethyl-3-propyl -

1, 6- di hydweyrodldsgimr azol o( 4, 3-d) pyri m di n-7-one 20 WO 01/ 9834/ kol/o&i91/ 00819
(Step 1) preparation of 4-[2-propoxy-5

(chl orosul fonyl ) benzam do] - 1- net hyl - 3- propyl - 5- car banoyl pyrazol e The
title conpound was prepared in the sanme manner 5 as in the step 1 of the
above exanple 1B. (Step 2) preparation of 4-[2-propoxy-5-(2- pyridyl methyl
am dosul fonyl) bepgiagp do] - 14 met hyd »3sDropydn  5- caibanoy]- pyrazgbexJos1. 0 g
of 4-[2-propoxy-5-(chtorosuttonyt) 10

benzam do] 4 tnmet-B¥hil SuRkANWenS=eR Ay n W Sidbydicht oroambhane, 0. 47
m of 2-aninomet Nyl -pyridi ne was added a and stirred for r at

room tenpepagt-Hiele After conpletion of reaction, the reaction solution was
diluted wt %'dl chior onet hane. The sol ution was 15 successively washed with

saturated sodi unrHy caibosatempRInd | Pas pakearard i fRe EhgeOrganhsr! ayer
was dried over anhydrous sodiumsulfate and filtered. The filtrate was
conceptrat gd dndeher eduged pressid eddwd Wiinghi e 1rude product and
triturated with hexane to give 955 ng 20 of the pure title conpound. 'H
NVR(CDC13) : 0.90(t,3H), 1.05(t,3H), 1.59(m2H), 1.90(m2H), 2.49(t, 2H),
2.65(br s,1H), 4.02(s, 3H),

(Step 2) preparation of 4-[2-propoxy—-5~(2-

pyridylmethyl amidosulfonyl)benzamido]-l-methyl-3-propyl-

S5-carbamoyl pyrazole

To 1.0 g of 4-[2-propoxy-5-(chlorosulfonyl)
10 benzamido] -1l-methyl-3-propyl-5-carbamoyl pyrazole in
dichloromethane, 0.47 ml of 2-aminomethyl-pyridine was
added at 0 °C and stirred for 1 hour at room temperature.
After completion of reaction, the reaction solution was
diluted with dichloromethane. The solution was
15 successively washed with saturated sodium bicarbonate
solution, water and brine. The organic layer was dried
over anhydrous sodium sulfate and filtered. The filtrate
was concentrated under reduced pressure to furnish a
crude product and triturated with hexane to give 955 mg

20 of the pure title compound.

'H NMR(CDCls) : 0.90(t,3H), 1.05(t,3H), 1.59(m,2H),
1.90(m,2H), 2.49(t, 2H), 2.65(br s,1H), 4.02(s,3H),
4.25(t,2H), 4.28(d,2H), 5.79 (br s,1H), 6.28(t,1H),
7.09(d, 1H). 7.26(d,1H), 7.16(m,1H), 7.61(m,1H),

25 7.99(dd,1H), 8.42(d,1H), 8.69(d,1H), 9.22(br s,1H).
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4.25 (t, 2H) , 4 .28 (d, 2H) , 5.79(br s, 1H) , 6.28 (t, 1H , 7.09(d, 1H)
7.26(d,1H), 7.16(m1H), 7.61(m1H), 25 7.99(dd,1H), 8.42(d, 1H)

8. 69(d, 1Hvo A/e8ubr s, 1H). 21 WO 01/98304 PCT/ KRO1/ 00819 KTl eRo130819
preparation of 5-[2-propoxy-5-(2 pyridyl nethyl

am dosul f onyl ) phenyl ] -1 - et hyl - 3- propyl -

1, 6-di hydr o- 7H pyrazol o(4, 3-d)pyri mdin-7-one To a solution of 955 ng of
4-[ 2- propoxy-5-(2 5 pyridyl et hyl

am dosul f onyl ) benzam do] - 1- net hyl - 3- propyl - 5-car banoyl pyrazol e di ssol ved
in 12 m of t-butanol, 244 ng of potassiumt-butoxi de was added and then
stirred for 8 hewep undgy refbpxoafhtebncomieti onqh Kpagdd:gn.5-1he-
reaction soluti onm was cooled to roomtenperature and 10 diluted with ethyl

acetate. Ther 8@ UhbPRYIAS SUGRESSEVEYNyWaphed Wi th -water jaml-dirddiel - The
organi c | ayer was dri ed over anhydrousS sodiumsulfate and filtered. The

filtrate yas-gongenbrategyuadelonadgcagppreasdie-t/edngmove the solvent.
The rei due was- col'umm chromat ographed on silTica 15 gel to give 821 ng of
the pure title gompeundsolikt MR (EDCL8Y5: #g020(t, 43HR-prbpkyts- GH) |
1.85 (m 2H) , 2.04(m2H), 2.93(t,2H), 4.21(t,2H), 4.26(s, 3H),
4.41(d, 2H) py6idPlhethlyl 7aR968sbiHFonyi386emzb) do] %13t hibH)-3-bri{ya1H) ,
7.96(dd, 1H), 8.45(d,1H), 20 8.86(d,1H), 10.82(br s,1H). According to the
present i nyeshipamoyDYypbazalzeny idiistiolonsal dat i VAt nyes foftfrartana ,1 zan be
prepared in high yield with high purity. In addition, the

mg of potassium t-butoxide was added and then stirred for

8 hours under reflux. After completion of reaction, the
reaction solution was cooled to room temperature and
10 diluted with ethyl acetate. The solution was successively
washed with water and brine. The organic layer was dried
over anhydrous sodium sulfate and filtered. The filtrate
was concentrated under reduced pressure to remove the
solvent. The reidue was column chromatographed on silica

15 gel to give 821 mg of the pure title compound.

H NMR(CDCls) : 1.02(t,3H), 1.15(t,3H), 1.85(m,2H),
2.04 (m, 2H), 2.93(t,2H), 4.21(t,2H), 4.26(s,3H),
4.41(d,2H), 6.30(t,1H), 7.09(d,1H), 7.30(m,1H),
7.39(d,1H), 7.77(m,1H), 7.96(dd, 1H), 8.45(d, 1H),

20 8.86(d,1H), 10.82(br s,1H).

According to the present invention,
pyrazolopyrimidinone derivatives of formula 1 can be
prepared in high yield with high purity. In addition, the

inexpensive reagents can be used such that they can be
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i nexpensi ve reagents can be used such that they can be 22 WD 01/98304
PCT/ KRO1/ 00819 prepared in an econonm ¢ manner. The present invention has
been descwicbmessaa an illustrative manner, and it is to bearkrrsosod that
the termnology used is intended to be in the nature of 5 description
rather than of limtation. Many nodifications and variations of the
present invention are possible in 1light of the above teachings. Therefore,
it is to be wunderstood that within the scope of the appended clains, the
invention mpaypeedl dol igedtimei seadhan. as 10 specifically described. 23
WO 01/98304 PCT/ KR0O1/00819 WHAT IS CLAIMED IS: 1. A nethod for preparing
pyrazol opyri m diTieme pdesénati vesentibarnuha lpbeas repeesentad i the
following schene 2, conprising the followi ng steps of: 5 a)
chl or osul f aAdtisng ax ipyer azatraat deananpeunds ofo ber mnderd b ObtReA ahe
chl orosul fonated conpound of formula 3; b) reacting the chlorosul fonated
conpound of:efrorimallagy3 wistll aipri tAatyndsidnetdo wbt aim ahsul haramedeorl0
conmpound of forrmula 4; and, c¢) perform ng an intranol ecul ar cyclization of
the sul f onlasicde pedmpouredthafr fidrarul @f 41 101 paotose tineny caspoandaef ofier nul a
1.

and variations of the present invention are possible in

light of the above teachings. Therefore, it i1is to be
understood that within the scope of the appended claims,
the invention may be practiced otherwise +than as

10 specifically described.
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WHAT IS CLAIMED IS:

1. A method for preparing pyrazolopyrimidinone

derivatives of formula 1, as represented in the following
scheme 2, comprising the following steps of:

5 a) chlorosulfonating a pyrazolamide compound of
formula 2 to obtain a chlorosulfonated compound
of formula 3;

reacting the chlorosulfonated compound of formula
3 with a primary amine to obtain a sulfonamide
10 compound of formula 4; and,

c) performing an intramolecular cyclization of the

sulfonamide compound of formula 4 to produce the

compound of formula 1.
Scheme 2
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2. The nethod according to claim1l, wherein RL represents hydrogen; Cl-C6
al kyl; C1-C3 alkyl fluoride; or C3-C6 cycloal kyl, R2 represents hydrogen;
substi t ut @@ @regsda unsubstituted C2-C6 al kyl; Cl1-C3 al kyl flaaskr@E@os190r
C3-C6 cycloal kyl, R3 represents substituted or unsubstituted Cl1-C6 al kyl;
Cl1-C6 al kyl fluoride; C3-C6 cycloal kyl; C3- C6 al kenyl; or C3-C6 al kynyl,
and 10 R4 represents substituted or unsubstituted Cl1-Cl0 al kyl;
substituted or unsubstituted Cl1-C9 al kenyl; substituted or unsubstituted
C3-C6 cycl oal kyl; substituted or unsubstituted bezene; or substituted or
unsubstituted heterocycle selected 15 fromthe group consisting of
pyridine, isoxazp| erhe thderod ac®yrdhgi 66, ciadany, beRakBiazol e, pyrazole,
t hi adi azol, oxazol e, piperidine, norphorine, imdazole, pyrrolidine,
thienyl, triazole, pugedesmnd HifgdogsedD |t whi;chalisybst id,uent say%apl e for
R2, R3 and R4 conprises Cl-Cl0 al kyl; C3-C6 cycl oal kyl; hal ogen; Cl1-C6

al kyl fluoride; Cl-€l@oal&y} oxy;Ccsustitlbed k91, unsubstituted bezene; or
substituted or unsubstituted heterocycle selected fromthe group

consi sting of 25 pyridi mepriesexazol e, Hydea@de; pyristibditieutgadan, o025 WO
01/98304 PCT/ KRO1/00819 benzthi azole, pyrazole, thiadiazole, oxazole,

pi per bdi ne, unsubstituted Cy-C¢ alkyl; Ci1-C3 alkyl fluoride;

or C3-Cg cycloalkyl,
R; represents substituted or unsubstituted C;-Cs
alkyl; Ci-Cg alkyl fluoride; C3-Cs cycléalkyl; Cs~-
Cs alkenyl; or C3-Cs alkynyl, and
10 Ry represents substituted or unsubstituted C;—-Cqg
alkyl; substituted or unsubstituted C;-Cy alkenyl;
substituted or wunsubstituted C3-C¢ cycloalkyl;
substituted or unsubstituted bezene; or

substituted or unsubstituted heterocycle selected

15 from the group consisting of pyridine, isoxazole,
thiazole, pyrimidine, indan, benzthiazole,
pyrazole, thiadiazol, oxazole, piperidine,
morphorine, imidazole, pyrrolidine, thienyl,

triazole, pyrrole and furyl,

20 in which, substituents usable for Ry, Rz and Ru
comprises C;-Cyo alkyl; C3-Cs cycloalkyl; halogen; C;—-Csg
alkyl fluoride; C1~Cqp alkyloxy; substituted or
unsubstituted bezene; or substituted or unsubstituted
heterocycle selected from the group consisting of

25 pyridine, isoxazole, thiazole, pyrimidine, indan,
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nor phorine, imdazole, pyrrolidine, thienyl, triazole, pyrrole, and furyl.
3. The nmethod according to claim1, wherein 5 Rl represents Cl-C3 al kyl,
R2 represaf@ossgasti tuted or unsubstituted C2-C6 al kyl, R mEeRiessnt S
substituted or unsubstituted C2-C6 alkyl, and 10 R4 represents substituted
or unsubstituted Cl1-C6 alkyl, substituted or unsubstituted C3-C6
cycl oal kyl, substituted or unsubstituted bezene, substituted or
unsubstituted pyridine, or substituted or unsubstituted pyrrole, 15 in

whi ch, subséhitienssouspbbyrbenll?, 3ianthRdle cosRpaizses, haliqgenidine,
substituted or unsubstituted benzene, substituted or unsubstituted

het er ocyclgosghecind, f r o dkhelgr oupyeensiistingg ofcriyarydi ne,t pyd£®l ¢ di ne,

pi peridine, pyrrole, and substituted or unsubstituted C3-C6 cycl oal kyl. 20
4. The netpodrateprdhagrtieytlai m1l, wherein said derivative of formula 1
is selected fromthe group consisting of 5-[2-propoxy-5-(1-nethyl-2-
pyrrolidinylethyl am dosul fonyl)phenyl]-I-nethyl - 3-

propyl -1, 6-di hydro- 7H pyrazol o( 4, 3-d) pyri m di n-7-one, 5- 26 WD 01/98304
PCT/ KRO1/ 00819 3.2 Threo pexy-ob- @lecometiylg- 3opyrimdi di, nytheetiyl  am dosul f onyl)
phenyl]-1-nmethyl -3-propyl -1, 6-di hydro-7H pyrazol o(4, 3-d) pyri m din-7-one,
and 55[ 2- propox®,5réRresents C1-Cs; alkyl,

R, represents substituted or unsubstituted C;-Cq
alkyl,

R3 represents substituted or unsubstituted C;-Cs

alkyl, and
10 Ry represents substituted or wunsubstituted C;-Cg
alkyl, substituted or unsubstituted C3—Cg

cycloalkyl, substituted or unsubstituted bezene,
substituted or unsubstituted pyridine, or
substituted or unsubstituted pyrrole,

15 in which, substituents usable for R;, Rz and Ry
comprises halogen, substituted or unsubstituted benzene,
substituted or unsubstituted heterocycle selected from
the group consisting of pyridine, pyrrolidine, piperidine,

pyrrole, and substituted or unsubstituted C3-Cg cycloalkyl.

20 4. The method according to claim 1, wherein said
derivative of formula 1 1is selected from the group
consisting of : 5-[2~propoxy-5-(l-methyl-2-
pyrrolidinylethyl amidosulfonyl)phenyl]~1-methyl-3-

propyl-1,6-dihydro-7H-pyrazolo (4,3-d)pyrimidin-7-one, 5-

26




pyridyl met hyl am dosul fonyl) phenyl]-I-nethyl-3-propyl 5

1, 6-di hydr o- 7H pyrazol o( 4, 3-d) pyri mdin-7-one. 5. The nethod according to
claiml, woan®ssgesaid step a) is carried out at about 20 pgTaKRI1DOSIO. 6
The net hod according to claim1l, wherein said step b) is carried out at
about 20 C or lower. 10 7. The nethod according to claim1l1, wherein said
step c) is perforned in the presence of a solvent selected fromthe group
consi sting of alcohol, dichloronethane and chloroform 8. The nethod

accordi ng qg_gkaF6k§r5whqmmeQﬁyﬂ4$_ggiﬁaxﬁaiayjﬁégﬁyiorned in the presence
of a solvent selected fromthe group consisting of al cohols, ethers,

aromati ¢ hyfli @eatbensy1acet phichkilie.1 -gidreiyl-Sidaxd we, 1, ebaethfytdor gani de,
N- net hyl pyrrolidin-2-one and pyridine. 9. The nethod according to claim1,

wher ei n sapgrero12Q4i, s—per f erraehidi d-e-qHesenart of5-a) baseosekgcs egofrom
the group consisting of' netal salts of alcohols, netal salts 27 WO
01/98304 PCTLKBRO1MEB8YI OdmBd®®Al 8on@ld Nepher Kal 4 1-afie tth kBl 3-gasp 1 Aet al
hydri des, hydroxides, carbonates, bicarbonates, and bicyclic am dines
such 8s DBU, 61d8ngtazabimeysirelz214. (A, Brde @yi-iedie)in-and 18BN

(1, 5-di azabicycl o[ 4. 3. 0] non-5-ene). 5 10. A nethod for preparing salts of
pyrazol opyri m di none derivatives of formula 1 by reacting
pyrazol opyri m di none conpounds with a free acid. 11. The nethod according
to claim 10, wh&G el fheaidethod according to claim 1, wherein said

step a) is carried out at about 20 °C or lower.

6. The method according to claim 1, wherein said

step b) is carried out at about 20 °C or lower.

10 7. The method according to claim 1, wherein said
step c¢) 1s performed in the presence of a solvent
selected from the group consisting of alcohol,

dichloromethane and chloroform.

8. The method according to claim 1, wherein said

15 step c¢) 1s performed in the presence of a solvent
selected from the group consisting of alcohols, ethers,
aromatic hydrocarbons, acetonitrile, dimetylsulfoxide,

dimethylformamide, N-methylpyrrolidin-2-one and pyridine.

9. The method according to claim 1, wherein said c)
20 is performed in the presence of a base selected from the

group consisting of metal salts of alcohols, metal salts
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free acid is selected fromthe group consisting of 10 hydrochloric acid,
hydr obrom ¢ acid, sulfuric acid, phosphoric acid, citric acid, acetic acid,
| actic aclwdoogsyst aric acid, maleic acid, fumaric acid, glpéamore vagiod,

met hanesul fonic acid, glycolic acid, succinic acid, p- toluenesulfonic
acid, galacturonic acid, glutamc acid 15 and aspartic acid. 28

of ammonia, amines, alkali or alkali earth metal hydrides,
hydroxides, carbonates, bicarbonates, and bicyclic
amidines such as DBU (1,8-diazabicyclo[5.4.0]undec-7-ene)

and DBN (1,5-diazabicyclo[4.3.0]lnon-5-ene).

5 10. A method for preparing salts of
pyrazolopyrimidinone derivatives of formula 1 by reacting

pyrazolopyrimidinone compounds with a free acid.

11. The method according to claim 10, wherein said

free acid 1is selected from the group consisting of

10 hydrochloric acid, hydrobromic acid, sulfuric acid,
phosphoric acid, citric acid, acetic acid, lactic acid,
tartaric acid, maleic acid, fumaric acid, gluconic acid,
methanesulfonic acid, glycolic acid, succinic acid, p-
toluenesulfonic acid, galacturonic acid, glutamic acid

15 and aspartic acid.
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