; e3e4} >4z889\ ; ; =6=T>?THWD OL1/ 9830 PCT/KRO 1 /0@19 A PROCESS FOR PREPARI NG
PYRAZOLOPYRI M DI NONE DERI VATI VES FOR THE TREATMENT OF | MPOTENCE TECHNI CAL
FI ELD Thayghessok i nvention relates to a process for 5 prpeppkrOgoos19
pyrazol opyri m di none derivatives of fornula 1 and pharmaceutically
acceptabl e salts thereof which have an efficacy on inpotence, conprising
the steps of chlorosul fonation of pyrazol am de conpounds of formula 2,

foll owed by am nation with a prinmary am ne and 10 intranol ecul ar

cyclizationy pROGESS ok PRESANING & ¥RAZOLOFYRIMI INRAU DR IGATIORE a 1 may
exi st in tautomeric equilibriumas shown below 1 WO O1/9830 RR O N R3

OH %1 ~OHNIT %N ~O N pdr\TRRN TREATNENTN dF RHoTeNdgR2 0 /S\NH O~-S O | //
~ NHRA Ol R4 PCT/KROL/ 00819 The conpounds of forrmula 1 may al so contain

asymmetric centers and thus they can exi st as enanti omers.

TECHNICAL FIELD

The present invention relates to a process for
5 preparing pyrazolopyrimidinone derivatives of formula 1
and pharmaceutically 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.

Formula 1
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Formula 2

15

The compounds of formula 1 may exist in tautomeric

equilibrium as shown below.



The present invention includes both racemc m xture and 5 separate

i ndi vi dual enantioners. BACKGROUND ART OF THE | NVENTI ON Mal e erectile
dysfunct iypg ok sgzepe of the nost common sexual dysfuncti onspdPKRBIeosfy t hough
erectile dysfunction can be primarily psychogenic in origin, it often 10
acconpani es chronic illnesses, such as diabetes nellitus, heart di sease and
a variety of neurological diseases. It is estimated that about 2 ~ 70 of
the mal e popul ation are inpotent. Its prevalence is strongly related to
age. For exanple, 18 ~ 75% of, the age group of 55 to 80 years is 15
bel i eved to be i otent.°VhrV6us t r eat ment thions‘ipr erectile dysfunction
are avail abl e, such casue® i ng, hornone replace/ ntﬁﬁherapy,
self-injection or trlanskr Ml application of920%va ody | ator agents,
vacuum devi ces, an chIarRsurgery. However erapeuti c options
have several limtat#ons 2 WO GHISITE P 1/008H%9 such as side
effects, high cos® d low efficacy. Recently,TSildenafil has been

devel oped as a ther pejric agent for nmale eré@f#ig*dysfucntion by oral

adm ni stration. Sildengfil is the first in a aew ¢lass of 5 drugs known as
i nhibiting phosphodiestérase-S enzynme di stributedrspecifically in corpus
cavernosal tissues and induces relaxation of the corpus cavernosal snooth
muscl e cel | s, s@hehatchimwihds owofo theernpddi s 1s ealyancabsol egdinigino an
erection. Sildenafil has shown a response rate of 10 around 800 in nen with
erectil e dafumiiion efnteganredchbise. tBericeasi PdeRaf Rl Isagniéemedével oped,
vari ous conpounds for inhibiting phosphodi esterase-5 have been reported.
Anong t herAhypasseasyrinvenhbor dovpodeds RPtH 5 ragemica NiX KR Pa@ndNo.
99-49384) were reported having better potency than that of sildenafil,
basedSon t¥RPHERHRAN R BidYahi BiattH@msidsphodi est erase-5 and having better
sel ectivity over phosphodi esterase-6 distributed in retina and
phosphodi est erase-3 distributed in heart to 20 reduce the side effects.

Furt her, the zol opyri mi di non pounds of formula 1 were said to be

i nproved tBACKGROW 24 R _LHVER min the liver, which are very .

i nportant factor affecting the rate of, the, absorption when adm ni stered

orally. 25 The Nﬁlﬁatee‘?ﬂcmol_.e 9@%@‘3’8@{“&9%01& S8roLHd Bpr BEsks cogwmon
preparing the Dyrazol-opyLialdinone SomRinds S Lo 2.3 aysfunction

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 available, 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



WO O1/'18311.1 PCT/KRO 1 /00819 1, conprising the steps of: a) reacting
chl or osul fonat ed al koxy bonzoic acid with a primary amne to obtain

sul f onamiwgopudasi i t ut ed benzoic acid; 5 b) reacting the oftEKReH0819

sul f onam de-substituted benzoic acid with pyrazolam ne in the presence of
activating reagent of carboxylic group or coupling agent of carboxylic
group with am ne group to obtain correspondi ng am de conpound; and, 10 c)
perform ng an intranol ecul ar cyclization of the obtained am de conpound to

obtai n t hesywt azpl PR i didiee arpewrd ahdf abmuk&ricalhis reaction is
represented in schene 1. 15 Schenre 1 OR RO OR-~O O HZN ~N OCOH R NH ~ OH

HsN a z Rx 0 O Recontdy, psiiNdnafll P BhR !tbeerlR a@vEopedl NadN /a/ RZ O

~S O- ~NH I R~ However, the said process has several disadvantages. First,

t he reactionefpditel suliyenam der sukstd t@&@etmazoa%sﬂuctiaip 1198261
PCT/ KRO1/ 00819 acid wth pyrazolamne in the step b) requires the .

expensi ve £owi i g Jgagent i ceelaiiiat iien deageiistsunh asnéwi ehhesoolgenzoyl
chl ori de and EEDQ (N- et hoxycarbonyl - 2et hoxy- 1, 3-di hydr oqui nol i ne). Second,

th_edy'5e| d dfugdhe ghepn5 a)s | ninthilsitihe cphospsoliosesedsal koxgnbomnaoi c
acl reacts

distributed specifically in corpus cavernosal tissues and

induces relaxation of the corpus cavernosal smooth muscle

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

to an erection. Sildenafil has shown a response rate of
10 around 80% in men with erectile dysfunction of organic
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. 99-49384 also disclosed a process

for preparing the pyrazolopyrimidinone compounds of formula



with a primary am ne to produce sul fonam de-substututed benzoic acid is
sonewhat | ow, and thus, reduces the total yield of the process. Leading to
the presqydofgy@ntion, the intensive and 10 thorough rese@mR1M819
efficiently preparing the pyrazol opyri m di none conmpound useful for the
treatnment of inpotence, carried out by the present inventors aimng to
avoid the problens encountered in the prior arts, resulted in the finding
that the pyrazol opyri m di none 15 conpound can be prepared under mld

condi tion i n fjpgtidield.cne thdpsglyspurity and in a econonic manner by

chl orosul fonation, amnation with a primary am ne and intranol ecul ar
cyclization qfy a-py&ezelash der&onPasns &Pt 2l Regy byothhsiseget honieh al koxy
benzoic acid with 20 pyrazol am ne. Therefore, |¥ is an object of the
present inventioprifaPyoviag@na PrresspfinPr epaibndmdieazabaRy tiy¥ed none
derivatives of formula 1 and pharmaceutically acceptable 25 salts thereof.
5 WD 01/9830 PedAKRE/ 40849 DI SCl OSURE OF THE | NVENTI ON The present

i nvention provides a process for preparing pyrazol opyrim di none derivatives

of fogmula 1pandrphatimgeut ittal |y asegpiadl e salittenbhedefsubetithaey O R It
RIO HNI N~ \N~N/ Rx OS 0~ ~NH R~ 5 Referring to schene 2, the process

according to theppresest ddiventien egFaLoIamihbe Bt epseOfprédence of

chl orosul fonating a pyrazol am de conpound of forrmula 2 to obtain a

chl or osul f onat eda&pipetingly ofrek@eh@r it ac3rbbxyl eactgmgid her chbapaesulf onat ed
conpound of forrmula 3 with a primary am ne to obtain a sul fonam de conpound
of formula 4; andges} p€rtarboRglas gpbupMalieRukAineygkbagt ten obfatihe 15
sul f onam de conpound of fornula 4 to produce the conpound o E formula 1

Schenme 2 6 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.

15 Scheme 1
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However, the said process has several disadvantages.

First, the reaction of the sulfonamide-substituted benzoic



WO O1/9830 OR~- 0 R) HUQN N\v HN N\v R~~O Ol /N R3wW O ~ /N HyN O N |
~HR 2O0OR HZNNR- ~-0 O( ~-NWHRy °~ RgNH 0 O-S~Cl 3_ H R4 Wherein,
PCT/ KRO1IAQOG&3RL represents hydrogen, Cl1-C6 al kyl, Cl-Cp@bKkrdidokiori de or
C3-C6 cycloalkyl; 5 R2 represents hydrogen, substituted or unsubstituted
C2-C6 al kyl, C1-C3 al kyl fluoride or C3-C6 cycloal kyl; R3 represents

substituted or unsubstituted C-C6 al kyl, Cl-C6 al kyl fluoride, C3-C6

cycl oal kyl, C3-C6 al kenyl or C3-C6 al kynyl; and, 10 R4 represents

substituted;qr ynswbst 3;1ngq)qaq;glng a g kydhe S

~ OH Rs

UBPd 9éqHD§&QSttBHted

t
Cl1- C9 al kenyl, substltut ed or unsubstituted C3- C]:% cycl oal kyl, substituted

or unsubstd,istad RENZERNS: 1 95 2uRgEhE e 26+ ppsubst | tebednhetarasyske

sel ected fromthe group consisting of 15 pyridine, isoxazole, thiazole,

pyrim di ng, sidpd@io bs@ﬁgbgﬁzqmaoraw@azahg BHB@di(fZekhoR¥aa0benyRiperi di ne,
WO O1/ 9830 PCT/ KRO
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15
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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
avoid 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 in 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.



nor phorine, imdazole, pyrrolidine, thienyl, triazole, pyrrole and furyl.
As a substituent of R2, R3 and R4, Cl-Clo alkyl, C3-C6 5 cycl oal kyl,

hal ogen, Wo-oeessalkyl fluoride, Cl-C o al kyl oxy, substitutedr&Ro1/00819
unsubstituted bezene, or substituted or unsubstituted heterocycle sel ected
fromthe group consisting of pyridine, isoxazole, thiazole, pyrimdine,

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

nmor phorine, imdazole, pyrrolidine, thienyl, triazole, pyrrole, and furyl
can be nmentioned. Preferably, Rl represents G -C3 alkyl; R2 represents
substituted or unsubstituted CZ-C6 al kyl; R3 represents 15 substituted or

unsubsti t ubedctdsGhRE abkYTriE RINVERTESRNt S substituted or unsubstituted Cl1-C6
al kyl , subSTiTuted or unsubstituted C3-C6 cycl oal kyl, substituted or

unsubstituted bergae, peelehitt utiaty ot s ubstbiubied py i d%g@ce.@é systituted
or unsubstituted pyrrole, 20 wherein the substituent of , RB and R9 is

hal ogen, sybsphtihgd pypfaABTSaSt i 1d Btb e nNzRNE vaaubadd t BEedf¥mula 1
unsubstituted heterocycle selected fromthe group consisting of pyridine,

pyrrolidi ngndpppethdteetipyli9l 8ccapdaplbskiltkedhaiownsubstituted C3- C6
cycloal kyl. 25 Mre preferably, R4 represents substituted C1-C6 8 WO 01

/9830.1 al kyl, whakeila tthe substituent is pyrrolidine. PCT/KRO1/ 00819
Particularly preferred are as follows: (1)

5-[ 2- propoxy-5-(1-nethyls 2-pyrrolidinylethyl 5

anldosulfonyl)pheﬂxl] 1-jet Ayl - 3- propyl - 1, 6- di hydr o- 7Hpyr azol o( 4, 3-d) pyri m
din-7-one; (2) 5-[29p™ po y-%R- (1- net hyl - 3-pyrro|idiny|nethy|

am dosul f onyl ) phe yl - 3-propyl - 1, 6-di hydr o- 7Hpyr azol o( 4, 3-d) pyrim
di n-7-one; and 10 5-[ 2- ®e opoxy-5- (2- pyri dyl net hyl am dosul f onyl)
phenyl ] - 1- met hyl - 3gpr opyl - 1, 6- di hydr o- 7H pyr azol o(4, 3d) pyri m di n-7-one
Hereinafter, a det& ted description will be given of 15 the nmethod of the
present invention accerding to each step. |I. Chlorosulfonation Step (step
a) 4-92-al koxy benzami do)-1-al kyl - 3- al kyl - 5- car bamoyl pyrazole of formula 2

|5 directly reagtadoufidy 20 chLReAsUb] Ot 4idba¥s TRBELMI MYt Bod tHext Ur e

present invention comprises the steps of:
a) chlorosulfonating a pyrazolamide compound of
formula 2 to obtain a chlorosulfonated compound of
10 formula 3:
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



chl orosul fonic acid and suitable anounts of thionyl chloride at an
appropriate tenperature, 20 C or lower, to - prepare the chlorosul fonated
conmpound WwH oi@gIawl a 3. 25 11. Sul fonam di zati on Step (stepchbkréhensept ai ned
chl orosul fonated conpound is reacted 9 WO 0119830 PCTI KRO1/00819 with a
primary amne in an appropriate solvent at suitable tenperature, to produce
t he sul fonam de conpound of formula 4. 5 The sol vent which can be used in
this reaction includes al cohol, dichloronethane and chl orof orm but not
limted thereto. The skill%p in the art wpulg adapt an appropriate sol vent
in the consideration of th sqf ubility of thp starting material, reaction

N\

condi tion, 10 etoy\As a i amne (Bed
2- (2-am noethyl)-1 ylpyg¢ di ne’o PHang t hyl - 1- met hyl pyrrol i di ne or
2- am nonet hyl - pyr exwan be prefepalfly "menki oned. The 15 amount of the

primary am ne use t frs—reacttonli g noTess—than 2 equival ents based on
t he chl orosul fonated conpound. Alternati vely, when acid scavenger such as
tertiary am ne, which sc veﬂglng the acid genegated during the reaction, is
used, the primarygam n&~ i be 20 used jn a ighionetric quantity. The
reaction tenperatur thi & reaction |S°pr-fermgky 20 C or lower. The

sul f onam de conpo orimul a_4 can be~ e p fromthe reaction

m xture and 25 pr ded! tB t hgNpext ¢ 1 sttep ¢) . O step c) can be
perforned in situddy just adding a suitgl)l e bage to the 10 "~ ul/99g30. ~
reaction m xtu pCeF~ad | Y~19 re in S|tuyﬁmﬁhﬁut wor kup. TTT. Intranol ec

o}

Ry
Ra N
0 HN I \N
g /
N

-~ R,

07> \H

Wherein,

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

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

R3 represents substituted or unsubstituted C;-Cs
alkyl, C1-C¢ alkyl fluoride, C3—Cg cycloalkyl, C3—Csg
alkenyl or C3-C¢ alkynyl; and,

10 Ry represents substituted or unsubstituted C;-Cip
alkyl, substituted or unsubstituted C1-Coq alkenyl,
substituted or unsubstituted C3-~Cg 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,



5 PYrazlpYrim wular ~Yc~.ization S through intranol dinone of forma tep
(step c¢J ec la conmpund f forma ular Cyc~'~Zdtion 1 ~S prepare la of d
carried Quhopdssbh 4 The intranolec the sulfonam de a ul ap@RPRREPISHL €
tenpera presence of a sup r cYclization is a.lcohol~ netal sa tore' Fox
exam 1l table base at the Its p a earth netal h of ammonia' am ne' netal
Salts of bicarbonates and Ydr.ides~ hydroX ~ ' alkali r alkal , bi z d z

di dzabi Cyc. ~0~s4.0 cyclic am d~nes e5 cartnates diazabiCyclo f 4 5. 7
undeC~, ~yenedpidicth&s PBiidadole SU'ﬁ%@f@lf&ﬂﬁ@rs~ﬁﬂ§eﬁ9ﬂ,thr_@aH_o_iL@,base' ~
can !'1 g_ be , mentioned as cYcli ~ he solvent which iso ~zatin includes al
can be us%%#fbjém%ﬁ@tfggypanol and cohol such as net ~ntrdnol eCU ar
rahydr of uran t' but anol ~ hanol, ethanol hydrocarbon ' dinethxYetha ether inc
ud g benzene% s, such as benzene ne and d~oxane; 1 in tofu armatic

di met hyl f ormam de dcetonitrile, ene~ xYlene. chlor The present

N net hYl pYrrol i gdisny Ys@lzaeihid sul Eexirde R, capfound d,neentd ppy 2, ong-gnd 25
in good f formula ~ fromprovides the S p%rldlnE_ mentione yield and zn hz
step g~ and,st&p byyl f ppashds, do,the Stiepl ckl o sdeur EicAnd1as 1 bxigact i on
an be per?%%rred i]lrgl)yprevi oglgly Situ %vith]%Plhe y WO O%L /19%830 CT/I§<}E;R01

/00819 sul §enan get @Mtindnglipiseimitadd Begddesd 6P i stiefutdd i b
one-pot reaction, thereby reducing the overall procedure of the reaction

and ef fectygthwgriberelf i chendrsypthesi ssefedys@zol o i mdihongrermpound
of formula 1. 5 In particular, according to the preferred enbodi nent of the
present i nyemnsiOPingVeRT t i €S t iabkaalilRe Wasiasele AS pyriaidicle,
substituent of R4, the yield of the reaction was high. 10 The present

i nvention ah&&n provedesm amilgd fpyraeepari naphadimosls | cablky zadegpt abl e
salts of pyrazol opyri m di none conpound as represented in fornula |, wherein
t he pbar magepéital hy, acnepiidtimsal inickzdliepy rmzaatapydime di néiengdnpound
can be prepared by addi ng a pharnmaceutically acceptable free acid to the
pyr azol opyttbagdbhepepgoppbandansl forpill aat. bExasplkdésneti.a free acid include
i norgani c acids, for exanple, hydrochloric acid, hydrobrom c acid, sulfuric
acid, 20 phosphoric acid and so on; and organic acids, for exanple, citric
acid, acetic acid, lactic acid, tartaric acid, nalefic acid, fumaric acid,
gl uconi c aci d, retdfaErehilfonRec vepesehysolicCachdkysucenirepacisgnts

p-tol uenesul fonic acid, galacturonic acid, glutamc acid, or aspartic acid.

25 substituted or unsubstituted C;—-C¢ alkyl; R3 represents
15 substituted or unsubstituted C,-C¢ 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 Ry, R; and Ry is 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.

25

More preferably, R; represents substituted C;~Cg



12 WO O 1 /9830 PCT/KRO1 /00819 A better understandi ng of the present

i nvention nmay be obtained in light of the foll ow ng exanpl es which are set
forth to wobloysépat e, but are not to be construed to |im tp¢hRRPI/G@RENT

i nvention. 5 EXAMPLE Mol ecul ar structures of the present conmpounds were
confirmed by infrared spectronmetry, ultraviolet spectronetry, nuclear
magneti c resonance spectronetry, nass spectronetry, and el enental anal ysis
of representative conpounds by conparing cal cul ated val ues with observed
val ues. The ﬁ&ﬂh@ﬁ@ﬁ@_@&QDQ&@QtP{uéQE”yéa?grrM@iébné§ a starting
material of the present invention, can be obtained in high yield by
reacti ng al koxy benzoic acid with pyrazolamne as illustrated in the schene
2. 10 <Preparation> Preparation of 4-[2-propoxy

benzam do] - 1met byk-+3-pNaRYh- PreFehamRyla Ry nazda 1y sol ution of 25 g of
2- propoxy benzoic acid dissolved in dichloronmethane, 66 g of thionyl
chloride was addeg and 554[z£5&5§5X§_gop1sm@ﬂg§{_Qe%pgfolﬁagg&léQh gaction

was conpl eted, the solvent and excessive thionyl chloride were disfilled

of f under Feducad PERFSHben p]lhEméeﬁy@ug-ﬁ@§ﬁ9@d@¢6299hghr@L7H;

di chl oronet hane (reaction solution 1). In another container, to 24 g of

1-met hyl - idazoW Q 01-4 BSSPihi PGIL KR £ 00819 propyl - 4- am no- 5- car banoyl
pyrazol e in dichloronethane was added 13.4 g of triethylam ne and 100 ng of

di et hyl ani nopyrgi ne agd 2-heroseey €8 { D-RE h{D-Bhpohrsai dihgarkiarnl
solution 1 was slowy added while 5 maintaining the tenperature of the
sol uti on admidsswintbhenpisényI pdlfaetAyheBrpripel Feacttuanyliret-urs was
successively washed wth water, saturated aqueous sodiun1gicarbonate

sol ution angrdtole(4,Thed ppgaihmtdl ayeronas dnded over anhydrous sodi um
sulfate and then filtered. 10 The filtrate was concentrated under reduced

pressire to obtdBh a Seride yurpmdict 5 -a@-pyueid ¢ Ind tii @l edaniitibsbh@éXane 1o gi ve
39 g of the title conmpound. 1H NWMR (CDC13) . 0. 91 (t, 3H) , 1. 05 (t, 3H)

, 1. 62 (mh&t)l] -U-BKInyPH} s pLobR(+]1 26 didy866s7 AHpyrdzdd6t(42H)y, 5.57(br
15s, 1H , 7. 09 (m 2H , 7. 52 (m1H) , 7 . 73 (br s, 1H) , 8 .26
(dd, 1H) , O.pimidinHj-efxanpl e 1Pr> Preparation of -
5-[ 2- propoxy-5-(1- et hyl - 2pyr ol i di nyl et hyl
am dosul f onyl ) phenyl ] - 1- et hyl - 3- pr opyl
Hereinafter, a detailed description will be given of
15 the method of the present invention according to each
step.
I. Chlorosulfonation Step (step a)
4-(2-alkoxy benzamido)-1l-alkyl-3-alkyl-5-carbamoyl
pyrazole of formula 2 is directly reacted with
20 chlorosulfonic acid or reacted with a 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



1, 6-di hydro- 7H pyrazol o(4, 3-d) pyri mdin-7-one 20 (Step a) preparation of
4-[ 2- propoxy-5 (chl orosul fonyl)benzam do] - 1- net hyl - 3- propyl - 5- car banoy!l -
pyr azol fégig% B850 of chlorosulfonic acid cooled to 0C, 1BCHK&P1/@08)P- propoxy
benzam NORe hyl - 3- propyl - 5- car banoyl 25 pyrazol e was added and then
stirred at roomtenperature 14 WD 01/9830 PCT/KRO 1 /00819 for 2 hours.
Reaction m xture was added to ice water of O . C and then stirred for 1
hour to obtain white solid, which was filtered and washed with water. The
obt ai ned whihe sol iptiweswli ssoineed im edhyl appebatréatEhe ssalveniton & was
successively washed with water and brine. The organic | ayer was dried over
anhydr ous smagpedieurnesyicfrattarrand $9 | proddce Thbef isttlianemnias comyemndt ed
under reduced pressure to obtain a crude product and triturated with hexane
to give 9ofdfgrofilehd.title conpound. 10 1H NVR (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 s,IH, 7.24(d,IH, 7.54(br s, 1H), 8.15(dd,I|H),
8.93(d,IH), 9.17(br s,IH) (Step 2) preparation- of 4-[2~ropoxy--(1-nethyl-2
15 pyrol i di nyl el sativostul ddydh) bearanPdo] usedet byl -Bpidpyedsttiemanoyl
pyrazole To 9.14 g of 4-[2-prppoxy-5-(ch|orosulfon{l)

benzani dojin¢ligesyalZohcdpy | d Bk irreldidngyaadorblpgodioghl ofkortetithe, 5 m
of 2-(2-am noethyl)-1-nethyl 20 pyrrolidine was added at OC and stirred for
1 hour at limdkedenpeezgte e. ThEt eskbbhgdl efitontke p&&ctYOMLdt BEapgacd®h on
solution was diluted w th_dichl oromethane. The sol ution was successively
washed wi BRPE&PILALEd s6@LUANSI catBonatkesol eendhderateenandbri e The
organi c |ayer 25 was dried over anhydrous sodiumsulfate and filtered. The
15 WO OFP38Ba-Llipgr/AKRoLhe oGSy tHING i ekl congaRtiaRe FAMIFL?duced
pressure to produce a crude product and triturated with a m xture of

hexafe: efh¥l- acetate (10:1) to give 9.69 g of the pure title conpound. 5
1H NVR(CDC13) . 0.90(t,3H), 1.06(t,3H), 1.59(m2H), 1.70(m®6H), 1.93(m

2H), 2.15(mIH), 2.29(s,3H), 2.39(mIH), 2.49(t,2H), 3.04(m 3H),

4.02(s,3H), 4.24(t,2H), 5.82(br s,I , 7.13(d, | . 1.58(br s, , [. 96
(dd,(lkbk? 8 'Z§§ (d{blﬁflpa Y26 %%igg, jﬂﬁégr I--I)Z*(2—artglnoeth;-?)—l—

methylpyrrolidine, 3—aminomethyl-l-methylpyrrolidine or
2-aminomethyl-pyridine can be preferably mentioned. The
15 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, is used, the primary amine can be

20 used in a stoichiometric quantity.

The reaction temperature of this reaction 1is
preferably 20 °C or lower. The sulfonamide compound of
formula 4 can be worked up from the reaction mixture and

25 proceeded. to the next reaction step c¢). Or step c) can be

performed in situ by just adding a suitable base to the

10



10 (Step 3) preparation of 5-[2-propoxy-5-(1-nethyl-2pyrolidinyleth~l
am dosul fonyl ) phenyl ] - 1- net hyl - 3- propyl 1, 6- di hydr o- 7H pyrazol o( 4, 3-d) pyrim
din-7-one To a solution of 9.59 of

4-[ 2- propoxy- 5- (1- %/)I - 2pyrol i dinyl et hyl PCr/kp
am dosul f onyl )benzan‘iad fod-pp pyl 315 propyl - 5- car banoyl pyrazol e di SR ipago
in 192 m of t butanol, 4.02 € pit assi um t - but oxi de was added and t hen

stirred for 8 hours under reflux After tébrivplte]rd y@n of reaction, the
reaction solution was cooled to roomtenperature aff@réduput ed with et hyl
acetate. The sol ution Z@_'[Wa? successively washed with water and brine. The
organic | ayer was dried ove ﬁhmdl magnesi um sul fate and filtered. The
filtrate was vacuum diBtid ) ﬁd to rem)vjea @szent Col um chr onat ogr aphy
of the residue Q%EfSI lica ge Ypavrd mf of t he puraetltqm lsg orrpound 25 1H
NVR( CDC13) . Qugh 3K),,, 1. 15 nogE) oA 56 (m 4H° (step Z\O
01/98301PCT/K 1/00819fﬂ9?(0 202(m3H) OthZﬁs H) 23 (m1H)
2.89(t,2H), 3.0 ?%?Qllﬁ)d 4:23(t, 2H), Fr 24(:5;;3_3 7.11(d, IH;)I A92(dd, | H),
8.88 (d,IH E>&I% Ie 18> Pr Bﬁmangog of [2 p‘?B By - @f(l met hyl - K& pared
pyrolidinyleth Fieqd g ur * The the
am dosul f onyl )é) enyl ] - Z- net FIVI BTGWBPZ' 1, 6 d| Ef}‘le@le?d-b_payr azol o(4f§”@)ﬁpwe| m
di n-7-one (Step 1j%mreparation of Sence Cycli,
4-[ 2- propoxy- g(chl or osul forﬁﬁ@p&m@zt%m do] - 1- rretfhy? Supt QB%I - 5- carabalrﬁﬁ/lls
~yrazol e 10 To § hle ghl or osul F6ni CFagi d cool ed t0 0°ChagA8 gd of
t hi onyl 1€hl or4 de .and 20 g-of S&ft2- pr.opoxy ®Xamp]e
benzam do] - 1- ne | - 3-ng0py! - 5- car b: noRAmdysrpzol e Ver e Ig%‘é%bssg B, added
dr opw se andb[i)grtl onwi se nd theqp.stirred fdr aZnJ]mgurs room te%%ercm ure.
Reaction mixturd ngnaxaé added to i ceSsater (gqc At althogglf fl
reaction m>g1tlér was extra@c’@d gj} ft hyl ac ef Qé{ld‘g@e organic 58 keion was
successi vely m?ﬁé@ywub wat er an +@e.gpk organl c’l ay ercams, | dried over
anhydrous naggesi um sul até- deng Ltered. 'I;hé' sl t sat, tg was 20 cOrid&mLr at ed
under reduced p? Ilt agbt ain a c?U@Izeaeproduct and trig<ur aged \é\ﬁth a
m xture of g {ggﬁ et hy ]atcel 10: 1) to give3ld g of the t|t| c®rpound.
1H NYR ( CDC13) 8.b83s(t, , f “B8)(t o 1. 62 Y
1.97{m 2H), 2.50(t, 2H). 4. 04(s 3H), 4. 32(1 2H)bes gég 25 s, IH)l 5-
7.24(d,IH), 7.54(br s, 1H), 8.15(dd,IH), 8.93(d, IH) 190bd s,aIH) 17 WO
01/ 9830 PCT/ KRQ1100819 (Steps 2 and 3) preparation of a
5-[ 2- propoxy- 5- fn@td]y} n%e yroI i di nyl et hyl
am dosul fayyl; )fpt%enyl] 1 t yl -1, 6-di hydro- 7H pyrazol o(4, 3-d) pyri m
di n-7-one To 8og Oin4:[ - pr opoxj’p chdgy osul fonyl) 5
benzam db$elar thyI 3- propy¥s Saga Bam)yl pyt azdl Bhén; Ehanol 11.3 m of
2- (2-am noet h ‘3 ql net hyej yrroli e mz&hadaded at 0 Eﬁldo:Bébried for 1
hour at tredewgy, &%rrper ature. ™o thixs. S%| ution, I Yeohas gl um et hox‘i’l e was
agdged and stirré@ffhioan5 hqurs undeP REbIux. After 10 conplegtizpn
reactl ol?leta@a reaction so Hﬂtﬁb}mo,y\o?s cool ed to Pbbexrtenperature olmd adj ust ed
to pH 9 by conc?é’rﬁsr,at gd. hydrochl ti,hfamd \'I,%e reacti on Sotlyd
di | ut eéevuzég dl chl or onet Rarks Bhg,sol ution sdgmgg%m vely was d WI th
wat er and br| he. The organic Iayere%s Cﬁ’dlqld over 15 énh?dnmgg :sodi um
sulfatcélnm*tdlﬁ; |fltered Thé&SE phu; ? was conceerﬂ%at.eglgnder r educ&d pressure
to renmove t drﬂa&zm f i ch was™ tfen recrystgl‘l i zed Wthc&nmol to give
18.4 g of t ure title'c8 ime
J leﬁg pprESent 157rm@jyli]lglyrl-‘<>lJudl thylSulfoxic{
inveps s ~2-one
nthn an

11



1H N\R (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(mIH, 2.89(t,2H), 3. 07 (m 3H
4 . 23 (S§oethgzes 4 .24 (s, 3H) , 7.11(d,IH, 7.92(dd, | H rcE/RRo1odsioH) .
<Exanpl e 2> Preparation of 5-[2-propoxy-5-(1-mnethyl-3pyrolidinyl nethyl

am dosul fonyl ) phenyl ]-1-nmethyl -3 18 WO 01 /9530-L PCT/ KR01/ 00819

propyl -1, 6-di hydr o- 7H pyrazol o(4, 3-d) pyri mdin-7-one (Step 1) preparation
of 4-[2- propoxy 5 (chl orosul fonyl ) benzam do] - 1- et hyl - 3- pr opyl - 5- car banoy|

pyrazol e lféﬁéﬁl&?@?ﬁlﬁg?éﬂeo@r 2euagdal M I SRR MBNNEhe A3k He Step

1 of the above exanple p 2) preparation o

4-[2- prODOfﬂl)%(loNQIQJT réaEEi%Hl'dtﬂ¥¥gﬁ§hykeduc1 the overall

am dosul f ony enzam do] - 1- net 3propy carbanDyP pyrazole To 1.0 g of

4-[2-pr Opoﬁﬂoéeﬁff‘éOBQSLHHé)”yéic’Pf@&a?hgo]ef]fé@&J% r?ngEHQyEF% achanoyl

pyrazol e in dichloronethane, 516 3- am nonet

pyrrolidin x‘i‘@ﬁeé‘ egdeah Qagof‘é?ﬁyﬂm{&fﬁoﬁ@r %m?@ﬁﬁdabfr QBEthgp‘?ar ature.

After conp etlon 0 reac ion e reaction so Ion was di With
di chl gronet hane. The sol ution was successively washed with saturated sodi um
bi carbonate sol ution, water and brine. The organic |ayer 15 was dried over

anhydr ous sodi umpySWafratieandt fidd@stndheo f LhaT k@f&@,?eeoaﬁl%wl%% under
reduced pressure t0 give a crude product and tri urated wi th hexane to give

825 ng of therpur %ﬂéstelr& composithn 1H DR ERGLS) tel&l&%(amlééb wasl - 06
(t, 3H , 1. 60 (m 3H) , 20 1.99(m3H), 2.34(s, 2.

2.85(m | Hus@d 946d. 2H) pat+03ss, shbst 4tddht. 29 . rRp, 8%@ yfielllfb) of 3ed, | H) .
7.58(br s, 1 H). 7.99(dd | H), 8 88(d. IH . 19 WD &1/9830°9 29 (br s, 1H) .

PCT/KROl/Oggé&tiéﬁepaSBhl@ﬁeparat|on of 5-[2-propoxy-5-(1-nethyl-3
pyrrolidi nyl met hyl
am dogul fonyl ) phenyl ] - 1- et hyl - 3propyl - 1, 6- di hydr o- 7H p~razol o( 4, 3-d} pyrim
din-7-one 5 To a solution of 825 ng of
4-[ 2- propoxy- 5- fhemephgk3npyriovédt iy meilyd prbdasiesl oaylnethod for
benzam do] - 1- net hyl
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



3- propyl - 5-car banoyl pyrazole dissolved in 10 m of tbutanol, 213 ng of

pot assi um t - but oxi de was added and then stirred for 8 hours under refl ux.
After corRpheibepy 10 of reaction, the reaction solution wasCRRRO©@MSI90 room
tenmperature and diluted with di chl oronethane. The sol uti on was successively
washed with water and brine. The organic |ayer was dried over anhydrous
sodiumsulfate and filtered. The filtrate was concentrated under reduced 15
pressure to renove the solvent. Columm chromatography of the crude product
on silica gel gav taEl o] g+ LHNMNYR (OGS

00 (t, 3H . % Bﬁzlgg”%ﬂ@éﬂé%% r#b ?ﬁ €hé EB%%@ t AT y -

2. 38(s, 3%%20@4]{9%@ %829 %ﬁ)%o(éf Ztlfﬂe §0916Q13§D ex%n%g.(ets, ZicH 2bés, 3H) ,

7. 12 (d <Exanpl e 3> Preparation

of 5-[2- pQﬂﬂf 2pyridnlyetile, b t are not to be construed to
am dosul f ony )p%€%§IF ljhethyl 3‘%rop§l1 6- di hydr o- 7H pyrazol o(4, 3-d) pyri m

di n-7-one g Q839 2 oA 01 1819 (Step 1) - pr~aration-- of
4-1 2- propoxyJg:wgk$§§osulfonyl)benzanldo] 1- net hyl - 3- propyl - 5- car banoy!|

pyrazole The title conpound was prepared in the sanme nmanner 5 as in the
step 1 of the above exanple 1B. (Step-- 2 )- preparation--of 4-

[ 2- propoxyedmmer® i dyl met hyl am dosul fonyl ) benzam do] - 1- et hyl - 3- pr opyl
5- car bano ole To 1.0 g of 4-[2-propoxy-5-(chlorosulfonyl) 10

benzam do] - 1- metyileIrOP¥E riccarbamad s apekeenn diciparadet hepe, 0. 47
m of 2-am nonethyl-pyridine was added at 0 C and stirred for 1 hour at

room t enpesd £ fned\f t e cONpPligifirareef reapbtepromtbhey eact idbravlolean was
diluted with dichloronethane. The solution was 15 successively washed with

sat ur at ed gk o €28y PONREE1 68F Ut hagne vt er rasdnbniae. sphetoogahicy, | ayer
was dried over anhydrous sodiumsulfate and filtered. The filtrate was
concent r atggls gindersgeasieste fressur eardd f uedlieslenaadr ude apeddwsdts andof
triturated with hexane to give 955 ng 20 of the pure title conpound.
representative compounds by comparing calculated values
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). 1In another container, to 24 g of l-methyl-3-

13



iHNW (CDC13) . 0. 90 (t, 3H , 1. 05 (t, 3H) , 1. 59 (m 2H)

1.90(m2H), 2.49(t, 2H), 2.65(br s,IH, 4.02(s,3H), 4.25(t,2H), 4.28(d, 2H),
5.79(br syblolmssds 28(t,I1H), 7.09(d,IH. 7.26(d,IH), 7.16(npdtakrorfeRid m | H),
25 7.99(dd, I H), 8.42(d,IH, 8.69(d,IH, 9.22(br s,IH. 21 WOO1/9830.1
PCT/ KROL/ 00819 (Step 3) preparation of 5-[2-propoxy-5-(2~ridyl nmethyl

am dosul fonyl ) phenyl ] - 1- net hyl - 3- propyl 1, 6- di hydr o- 7H pyrazol o( 4, 3-d) pyrim
din-7-one To a solution of 955 ng of 4-[2-propoxy-5-(25 pyridyl nmet hyl

12 i of (ORREEOr RS Or Rl L e ?“P%Lgﬁéﬁﬁgﬁegh?ﬁ*g' e

stirred o8 hougsqundar o eff Uxe AT LeroeaUpLALEAN Al eagtq ofygt hg

reaction solution was cooled to roomtenperature an et hyl

acetate. The, 500 ¥ LoN ME5- SUELESSINE! Yrashedopbih VBt gicand. br Ly B aThe

organi c | ayer ver anhy S sodi um'su ere The

filtrate vessgoncenidaled under 3gduced PLESSUre1baemysidde aﬂﬁgnt- The

rei due was co romat ogr ap on silica 15 ge ve 8

(m 2ty OIS h%”%éf%ﬂ%ﬁ( e streieh ”a"’t(ﬁﬁd”éﬂ? b
6. 30(t, | "Dthgnogs(t‘_jﬂ:f& 30(m | Hou? 397hd, %'él)acd:lzm Thi&kurdH) yas? . 96
(dd, 1H , 8 (d, 1H) 20 8.86(d,IH), 10.82(br s,IH. According to the

present Iny@é@é%v@wamls%ﬂr gifves] “Qé‘@e?e“s\é%tlir"af%:%cpf QLo aslqgan be
prepared in high yield with high purity. fn"addition, the I nexpensi ve

reagents Caflcdeosisgee SUd dthiadn t ey capihe. 22TheV\QPg}é@§§0 1RGEKRQL00819

prepared in an econom ¢ manner. The present invention has beén described in

an illustrgtiye @Rer anBpdrblisi Ssddi e @ﬂd(fra&reoognahaéhérheﬂ@&@%@@l ogy
used is intended to be in the nature of 5 description rather than of

l'imtati onrhd/biy 1#edickl cadd oasnasdtyakkdt i wigedf rbbRREESER sduwentbon are
possible in light of the above teachings. Therefore, it is to be understood

that withisbtaen sgopeuat phedappenced tHe Mbritieatoyent tenNheRYnbeto
practiced otherwi se than as 10 specifically described. 23
give 39 g of the title compound.
'H 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), 7.0%(m,2H), 7.52{(m,1H), 7.73(br s,1lH), 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-~
1, 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



WO 0119830-1 WHAT | S CLAIMED I S PCT/ KRA /00819 1. A nethod for preparing
pyrazolopyrinidinone derivatives of fornmula |, as represented in the

fol | oW ngy§geNeIBy 2, conprising the follow ng steps of: 5 mir/kro1/00819
chl orosul fonating a pyrazol am de conpound of forrmula 2 to obtain a

chl orosul fonat ed conpound of fornmula 3; b) reacting the chl orosul fonated
conpound of fornula 3 with a pximary amne to obtain a sul fonam de 10
conmpound of forrmula 4; and, c) perform ng an intranol ecul ar cyclization of

SShere 2 O H- of%”imﬁ%‘&”%f%f BB RRHERS ofy TR ek o\ e
2 O'R- HN 280, Ot P LN by . RN 0 el gy 2 0 Qa0

PCT/KRC&/O 8 od according to claim
which was filtered and washed with water. The obtained

white solid was dissolved in ethyl acetate. The solution

5 was successively washed with water and brine. The organic
layer was dried over anhydrous magnesium sulfate and
filtered. The filtrate 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,1lH)

(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



R1 represents hydrogen; Cl1-C6 al kyl; C1-C3 al kyl fluoride; or C3-C6
cycl oal kyl, R2 represents hydrogen; substituted or 5 unsubstituted C2-C6

al kyl ; Chy&Jd1/9836y! fluoride or C3-C6 cycloal kyl, R3 reprepenkrosagstituted
or unsubstituted Cl-C6 al kyl; Cz-C6 al kyl fluoride; C3-C6 cycloal kyl; C3C6
al kenyl; or C3-C6 al kynyl, and 10 R9 represents substituted or
unsubstituted Cl-d o al kyl; substituted or unsubstituted C~-C9 al kenyl ;
substituted or unsubstituted C3-C6 cycloal kyl; substituted or unsubstituted

bezene; orgsubsiid uted or ypsuRsthtubed Jaeier ool ! e5tegsdBef rem the

group con5|s I'ng of pyridine, |soxazole thi azol e, pyrimdine, indan,

benzth|az 0 hi X aZ P} BurRERET LAIRE .o "R PPQFENEE
i m dazol e, pyrréf?%|EEUd%hF§§§ tr%azole %§rro|e and ﬁhryl 20 in which,

substi tueny éh 0! aRRt a3 anch RA) ce'asprgcﬁeé GlsGi Q%ablfylnhéﬁ GBe

cycl oal kyl; ogen;” C1-C6 al kyl fluoride; Cl1-d o al kyT oxy; subs ituted or
unSUbStltLgf¥héNEgHEbuﬁH substituted or unsubstituted heterocycle selected
fromthe group consisting of 25 pyridine, isoxazole, thiazole, pyrimdine,

indany 25 WO 011Q8RQchcRGY/ KROZ, 660818ubenzt igaolss) pynagola, 2u),
t hi adi azol e, oxazol e, piperidine, norphorine, |n1dazole pyrrolldlne

thienyl, tyipazgh e6prrroI1e,93q§}p furyl), 3. Pheswihed accopdppgstguglaiml,
wherein 5 Rl represents Ci-C3 al kyl, R2 represents substituted or

unsubsti t U esh G- Gy al kyl ,2 B3 reepsent s subsitint Bed or unasybski Buhed CZ- C6
al kyl, and 10 represents substituted or unsubstituted C--C6 al kyl ,

substi t ut egl, ny (wnsmpst i ¢ 18 Beh£3- £618y¢! 0al kykd, subst i yubedber ensubhstitut ed
bezene, substltuted or unsubstituted pyridine, or substituted or
unsubstitu eslc pydy e, 8567 awhich, osbsbit senis usable for R2, R3 and RO
conprises hal ogen, substituted or unsubstituted benzene, substltuted or
unsubstituted heterocycle selected fromthe group consisting of pyridine,
pyrrolidine, piperidine, pyrrole, and substituted or unsubstituted C3-C6
cycloal kyl . 20 4st&he 3t podpaceeidnngfi 05ell ai-prdponkiesei(n-seitthyderi-vat i ve
of formula 1 is selected fromthe group consisting of

5-[ 2- pr opoxyr&t{dinel dyhyPpyambdiiostuhgbeyhyphenyl]-1-methyl-3-propyl—-

am dosul f onyl } phenyl ] - 1- et hyl - 3pr opyl - 1, 6- di hydr o- 7H pyrazol o(4, 3-d) pyrim
di n- 7- one, 1 56 26i hy d¥»-OLH98@0a Lo PETA KROE) p98i8idin-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 ly NMR(CDClsz) : 0.99(t,3H), 1.15(t,3H), 1.56(m,4H),
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[ 2- propoxy-5- (1- et hyl - 3-pyrrolidinyl met hyl am dosul fonyl)

phenyl ] - 1- net hyl - 3- propyl - 1, 6-di hydr o- 7Hpyr azol o(4, 3-d) pyrim di n-7-one,
and 5-[ 2+vpoapoesys 5- (2pyri dyl met hyl am dosul fonyl ) phenyl |pdr/RRb00B193- Pr opy
5 1, 6-di hydro- 7H pyrazol o(4, 3-d) pyrim din-7-one. 5. The nethod according to
claim1l1, wherein said step a) is carried out at about 20 C or lower. 6. The
nmet hod according to claim1l, wherein said step b) is carried out at about
20 C or lower. 10 7. The nethod according to claim1l, wherein said step c)
is perfornedd e presenceqi, a9l vent 2sebest eg)f rom the3grpupy) ,

consi sting of alcohol, dichloronmethane and chloroform 8. The nethod
accordi ng 4 @g({@idg)l, whereigy ggiad)15 step op (ksopgrfornegd »pEheypresence
of a solvent sei'ected fromthe group consisting of al cohols, ethers,

aromati ¢ hydrocarions,7 asetani 1y )| eg. 8 med ylsyul f oxi de, di net hyl f or mani de,
N—nethylpyrrolldin-z-one and pyridine. 9. The nethod according to claiml,
wher ei n saiEkampld) i1B>eprapaRdtibnt NEE PresSENosr o,ay.b@,sels,@ég%gdzir om t he
group consisting of metal salts of alcohols, netal salts 27 A /9830~
PCTI KROL1GA8AS s i I eyl  adiieSsubE &)l ) Phedy Kp+Hi -methyl ABiglopytei des,
hydr oxi des, carbonates, bicarbonates, and bicyclic am dines such as DBU

(1, 8- di azab) 6=t fched- DIz dr & (8) 3-adpRbhidin-7-one

(1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene). 5 10. A nethod for preparing salts of
pyrazol opyri m diipeapg derimati vesrgpatetivha 7. ¥y reastiPgpropoxy-5-
pyrazol opyri m dinone conpounds wth a free acid. I1. The nethod according
to clai m 1G:hvhes8inf sy 1) hé eeamlds] + 5-metiegl e8-Hropyl AB-gaoBAMEQNSi Sti ng
of 10 hydrochloric acid, hydrobromc acid, sulfuric acid, phosphoric acid,
citric acighreaasltd c acid, lactic acid, tartaric acid, malefic acid, funmaric
acid, gluconic acid, nethanesul fonic acid, glycolic acid, succinic acid,

pt ol uenesul f oni toad a8 galacifur enierasilifogl ot aviel acbd148 ard @spajtic
acid. 28 .Aa E.A(SE. A "I .A

;9. ANs2. A S8 AfEE. AsY. AflstorwiD. AhIAZ 1A 2nA3 E) AN Yo& L& Pa~—prdpoxy
"E.A(E.AN Y.As2. Aa'l . A2.ANSEANY. AL .ANI.A SE8: @45 C

@ a@( T@t. ket o] Zkmekr] 13 ~RROPPP5>82PPRRAY k>>>pY 2207878 p8px& px<p8p8
pP8>p8<p?p?p?p<p8p8p8p<p~?ppp?PPPPPPPP>P>P>P<P<PXPXPXPXPPP8pP<p<p<p<Op<xp<?p<
<<<??????2 WIqstessd 82y 7 e e > A DPMOHSX X RNd<>Pe Pt igawi e« ?x ardx =8he88x x| x<<
}?}‘??yx?8?‘?xx?x?>><?£?<>><pxxxx<<>>>>0ppppp?p>x|‘x?x?x~||?XX??pB:NI!D45

I stirred for hours at room temperature. Reactilon mixture

DD( D#. #. <??2?~2?222X<X<PX]| | | XXXXXXXXXXXXXP| | XXXXXX| <| <XXX]| X]| XX>XSXXXXXXXXXXX"
xxxxBD??2?2 e ?R/ERe 200270202 M o7 2R < 3B <x SBHBeI X A<x RoUEpX X KRE2XX | ?~<
>>>?>>>x<xx<|xxf<x|>§x><xx8xxp0px?>>|x>|x>xx?<xxx~x<ixx~x8|xx|x8|xxxx8|xxx<
| | xX<| xx<SEAGEHEK <RIXkPES? 2EB 2B 2L 26L0d| Yildy 28 YRy % 2 PPEFaI o< 7B <<<<<<<
<8?xx?80xxxxxxxs>>>>gxxxxxxxx> ?xxx£~???E:""\45 "C ,

W\ (\ #. #. 2P B | PORHIEFPPx WA K x RRKKRRR AV P LY > dpshackx wibbpdlaar Sandoyxp2777
??7?7<<| x| 8<8<<>?070?7207009797202090q2?2~22y>>?>>??7><<?| X?XX?X????22?7?7~<?2<?<<?<8
S T A e N as § A vaR R Rid o83 5500

2D~Xp0?2x 2?2~ 22<2<| 2<| ?2<| 2=2287<2<?2<?
Do bl el Lo ureseRival al 71 7278 Ptk btepgpoxeop>

20 concentrated under 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.

'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

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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t ghsu. / TV~xs9i add&d] e caj cakcTaheTabkealeal ¢al] cal cabeal cakcaleahcal cajc
aJ ca] ca] ca]ca] ca

Ul cral] cal embd caf wed)] calreadieisd/VY] ubj bpy x@2Chd } wInigiKS]wakeaoxide

U] c”a] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] caU] cal] cal] ca] cal] ca] caU] ca] cal] c
a] ca] caU] cad cabfidafcaldastWKrefl fiorxX ¥ édurs under reflux. After

| wmhc”Yca] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca
] ca] t@] ca] canwled tdicap faprezjotdlocq] celds XgaBtpon solution was cooled
n27GX4>b{ vgl gb] Xca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca]
ca] ca] ca] cad capon] tehperadjce] caltaddnlsteddato pH 9 by concentrated

+?} xr mhe”rYT{vqgl gb] ] ca] ca] ca] ca] ca] cal] ca] caD. ] ca] ca] cal] ca] cal] ca] cal] ca] ca
U] cal] caU]keydf ecii] evl catftd] c dije afeoxt) o) catl el ca 2@ £ HTduz@CVDPRz upkf af
Ul V] cal] ca] ca] ca] ca] ca] ca] c*a] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] calteh kafeng tagdra] calTea! 3akytieaMfasRUVopREal vedpkf aphep] ca] ca]
ca] ca] cal] cay] cal cal cay] ca] caU] cal] cal] cay] caﬂ ca] ca] c*a] ca] ca] ca] ca] ca] ca
] ca] ca] CaU]’l—:fa}U] yg}t@gu]@w brine.” The organic layer was dried over

kz#$ep{ zumhb\ Vkf a cal caU] cal] caD8] ca] cabDt] ca] cal ca] ca] ca] ca] ca] ca]ca]c
a1 cof Ba] cARAYRETER] SEFEaTEa] %t]aq APt o e 6 The 7 G A pas
}xsnid_Z]V]]c]ca] ca]ca] ca].ca] cal.ca]ca] ca]ca]ca]ca]ca]ca]c Lca]ca]cakca]ca]c
a] cajcalc %‘T%‘a‘%%%‘}%%] (22} '%iéé] E§PESPeapgessure to ‘remove the solven

Lzt
i:a] cal §§]$ cvafu%k% ‘ﬂ?@%&ﬁl CRFENPLAL LaFen) PAD] %ﬁ%"'&%} dﬁ?z %:%] ;c]gf ]agf Lgf ch
ca 0$ % % 9 9 Xsni ca] cal ca
] ca] ca] ca]% F Rca] thitq] ‘&%T%% %] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

i 17 %ﬁii ﬁiix]c?!af oait M“j e ] &?;@2{ o0 AT PLE, Gl ] 1 BLTT &5 aa] caT ca
ca ca al Ca
8o bR BbERLE 1B A 7333333328 i d_ZPvRFTedida) cal cal

{:/]a] ciat] ca/} céa% é:ga]ga,]ig)a] cal caS] c097](§na]3%a)] cal cahcag](%a]zcﬁa] caV] cg] Eg\écﬂ{?a\fj cal ca
ca]caV] ca

;1;121;14&4;1%;1;&5%@, fH)B, 5;:5@]@&5%)6,%* 66- ESC@’GM]\V%wpkf a\Whid_Z]V]]ca]ca]ca]c
Ul c”a] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
_~aJca 77778888C8P8i 8j 8p88899

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

lethyl amldosulfon 71)

pyrolidinylmethyl amidosulfonyl)phenyl]~l-methyl-3-
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W& T7:8:hiii T

<h==>~yt 0j e ZTni d_U] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca]c

a] ca] caUweablss3bll cal] calU] cal] caU] ca] ca] ca] ca] ca] ca PCT/KR01/00819

>>| >n>w>" ?( ?+73?D?~??1AAAAB

BBB+B. BBBCChDnDz DD?E>FAFzupkf a\ Whi d_U] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”*a] ca

] ca] c*a] ca] c”a] ca] cMa] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] c”a] ca] c*a] ca

AFFj 11111 UJJaKNNNNOOPRSTT, T

TpTT7UKU cal] ca] cal] ca
P a"}&b&émlm oy Cg&&&-—}ﬁlﬁaﬁd& ofad ey edheaintaleakcal cal cal

]calcalc cal ca] c”™a] ca] ca caU] aj ca] ca] ca]c”a

Y(Y: Yl Y~szzzs[ @l \ i ]if\AAAt'?/f/éAEargi:honV a} wgb] Xaigdoleabsakgabeal ca] c

a] ca] c™a] ca] ca] cajcaUcajcajcaJcajcajcajcajcaJcajcajcalcal cha

]Ca]Ca]CaWdHid¥3gﬁ¥EH i 1-5-carbamoyl

hh! hAhphj 7% g ] CaJcaJcaJcalcal cal c

aU] cal ca] aczajlcga] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] c*al] cal] ca] ca] ca] ca

RN RN EEN ncqgi qvgzqgqgrrttt (uuu|l w ngb] Xj dAXSni ] ca] ca] ca] cal] ca] ca] ¢

a] ca] ca] cal] ca] ead) ealad] cadmpdead cabeal el £ abr] aalecad&ad) maheal) ca] cau

] cal] cal] cauuuuvwDwuww. xZxxi yyzzz$z3z{{{{ 1} 4} u] w ngb] Xj d*XSni ] ca] ca] ca] cal

ca] ca] ca] e Gal il sadwal caf carsadsalsaddampra] Tal cal cal cal cal ca] ca] caj ca]

ca] cal] ca] caU] cat " >! s3$10%b& ()-S! 3$10%b& ()-S3S10%& ()-!f S&10%bOb& () -

1710%& () -s10%& ()-cD 10%& ()-:. 10%& ()-1 *10%& ()-03 %0%& () -
:10%& ()-s d3%$10%-H~-& ()-STVXZ[\]g\QF! 10b 10b

10bf S, 10%& ()-fisteph&)() pyspadbdbLom) dﬁfe—[lgﬁ/bbﬁoky 5% QU n&thy1&BRI { Y7\ QF

I 109%& ()-! 10% & ()-!T 10%Db& ()-! 10%Db& () -

10% ~$ & ()pyxdfXAicd An) v ot y OF! Fﬁmﬂwsﬁlf&ﬁyPMSﬁEbﬁb&o(]}1Fmethyl 3-

#109%&' () -!#10%b& ()-'Y 10%b& ()-!s10%& ()- zodY:110% u& ()- 10b 10b

10b<s10% & {Jpy 155 ARG Y 1 | pPBszdD8ubub&’ () -! 1s' 10%b& () - ;

zX6dY: IdLs' 10%uu& ()-z! M.s' 10%u& ()-z!Ls' 10%uu& ()-2z!'S ' 10%u& ()-!'S ' 10%E

E& ()-! 10% u& Cp- ql1.0 g of 4-[2-propoxy-5-(chlorosulfonyl)

neX6dY: ! H33' 10%uuuu&’ () -! H3! $10%uuu& () - Z! 43! $10%uau&’ () - Z! C3! $10% u- u& (

)-Z!'l 10%hkensan(i)dd N-OD6EE (Y1 23567y +— B i@ A0’ () - PITeHP&e() - s10% & () -

10-u 10-u 10-u<t10% u& ()-'L33" 10%uyu& ()-tb}[<~_@H !'10% & ()-!7

&$10% (& (Jidhlspaa@tianef 1099&6() - MeLO%EE () - B-y@ nomethyl-1-methyl

10%6 (f(& ()-zX9~_@,/:10% & ()-s! @A0%& ()-3! @A0Y& () - 3! &@A0%UCCE () - 3! HB®b

109810Q) - 3 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
15 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(CDC1l3) : 0.91(t,3H), 1.06(t,3H), 1.60(m,3H),
20 1.99(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),
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10% & ()-WX<1@ 10(fY. 109% & ()-< 10% & ()-!17 10% (& ()-!8. MLOY&' () -

I vO. MLO% (& ()- !.MLO% (| (& ()- CgE@

10(fY.!ifwOdD88su& ()-!f ' 10%u& ()-! f ' 10% u- u& ()-!s10%emkkirdete u& () -
10( 10(CYz[ 9E@ 10! &3" ' 10%iu& () - @

10% u& ()-'[:$10%u& ()-!'V: $10%u& ()-! :$10% u-u& ()-3310% u& ()-uwxyzC~_=
101 InlL 109& ()-1Y ~10%& ()-s!109%& ()- 10-u 10-u

10- u<t 10% u&' ()-! C35' 10%u& () - CMIf ny{zX9~ = 10s10%&' ()-!.y109%& ()-

| Py10%& (), 2 09& ) - ! y109& ()-  910%&' () - { M=MWX9~ = 10

| 4109&' () - 0310%& ()-1x3, &S10%& ()- ! B, &$10%& ()-"!x3, &$10%&' ()-"!L' 3, &$10%
& ()-"VXYZ[f~~\: 10'10%& ()-'! 010%& ()-''y 10% & ()- 10%0& ()-

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

pyrrolidinylmethyl amidosulfonyl)phenyl]-1l-methyl-3-

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

5 To a solution of 825 mg of 4-[2-propoxy-5-(l-methyl-
3-pyrrolidinylmethyl amidosulfonyl) benzamido]-l-methyl-
3-propyl~5-carbamoyl pyrazole dissolved in 10 ml of t-
butanocl, 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.

'Yy 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, 2H), 3.01(d, 24), 4.23(t,2H), 4,25(s,3H),

7.12(d,1H), 7.%4(dd,1H), 8.88 (d,1H).

<Example 3> Preparation of 5-[2-propoxy-5-(2-
pyridylmethyl amidosulfonyl)phenyl]-l-methyl-3~-propyl-

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

20



10 10 10<s10%&' ()-yZ;~\: 10!0, 310%&' ()- L10%0& ()-M 0& 10%& ()- '!'&

109 ()- & 109B& ()- 't& 10%{& ()- REz}[<~\: 10! F $$10%& () -

| OF $$10%G@D8s1ok- | ! OHF $3$10%@D@& () -1 'y 10%0C& () -! 19H4DKR0) /00819

F10%& () -zTdYNC 10! 10/ 10/

10/ " 310% & ()-L910% & ()-)<@O0% & ()-!/ ' 10900& ()- !/ " 10%C& ()- 1}a?YNC

10! ' OF@10% u] u& () -!+F@10% u-u& ()-YY 10% u& ()-YS

10% u& ()-!s10% u& ()-10% u& ()-}U ~11Tk"z[9YNC 10! 1' 10%uu& ()-,/

)10‘;(/@')' u& ()- F%ég%g{&p( ) - S! GF&S 10U A)iopt HF&SIP%IUUYE 10) 1,3 pE@LAUKUkU& (

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

pyrazole

The title compound was prepared in the same manner

5 as in the step 1 of the above example 1B.

(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] -1-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(CDCl3) : 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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20

Y#10% u& ()- 10% U&' ()-(#)4*Z***n+}[9~_@
ra g L% ubof) - 9$5"-0|f’/2ibro oxy-5-(2-

To a solution of 0955 mg of 4-[2-propoxy-5-(2-
pyridylmethyl amidosulfonyl)benzamido]-1-methyl-3-propyl-
5-carbamoyl pyrazole dissolved in 12 ml of t-butanol, 244
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
diluted with ethyl acetate. The sclution 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

gel to give 821 mg of the pure title compound.

H NMR(CDCl1l3) : 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(4d,2H), 6.30(t,1H), 7.09(d, 1H), 7.30(m, 1H),
7.39(d, 1H), 7.77(m, 1H), 7.96(dd, 18), 8.45(d, 1H),

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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10S<10% () -! QBC. " 109& ( -ISSC- TORMNE () - T e 56
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terminology used 1s intended to be in the nature of
5 description rather than of limitation. Many modifications
and variations of the present invention are possible in
light of the above teachings. Therefore, it is 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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9$10%uuuu&’ ()-'9 9%$10% uf u& ()-!4wW

9$10%uau& ()- a)

chlorosulfonating a

pyrazolamide

compound

of

formula 2 to obtain a chlorosulfonated compound

of formula 3;

b)

reacting the chlorosulfonated compound of formula

3 with a primary amine to obtain a sulfonamide

10

c)

compound of formula 4; and,

performing an intramolecular cyclization of the

sulfonamide compound of formula 4 to produce the

compound of formula 1.

Scheme 2

0% ol

1

15
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R; represents hydrogen; C;-C¢ alkyl; C;-C;

[ F! &$10%uu&' () - $10%& () - aabbbbbbbuj _

fluoride; or C;3-Cg¢ cycloalkyl,

10

Ry represents hydrogen; substituted or

unsubstituted C-C¢ alkyl; Ci-C3 alkyl fluoride;

or C;3—-Cg cycloalkyl,

R3 represents substituted or unsubstituted C;-Csg

alkyl;

C1-C¢ alkyl fluoride; C3-Cg¢ cycloalkyl; Cs-

C¢ alkenyl; or C;3-C¢ alkynyl, and

Ry represents substituted or unsubstituted C;-Cip

alkyl;

substituted or unsubstituted C;-Cy alkenyl;

substituted or unsubstituted C3~-Cg 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,
triazole, pyrrole and furyl,

20 in which, substituents wusable for Ry, Rs

comprises C;-Cyo alkyl; C3-Ce¢ cycloalkyl; halogen;
alkyl fluoride; C1-Cio alkyloxy; substituted
unsubstituted bezene; or substituted or unsubstituted

heterocycle selected from the group <consisting

25 pyridine, isoxazole, thiazole, pyrimidine,

25

thienyl,
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. 10%bbBH 6)/043040%& () - ef 8f 7ghhhhhz[ PE: 111! 10b 10b 10kcEHERMMES(Y) - ! F3

10%b& ()-1C 1$10%b& ()-T !$10%& ()-T' > ! $109XbXb& () - Th! hAhphhjjj~?4: 1!
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#(1)?%1 éﬁ‘ié?}é' slﬁ(;:/fa)&' (?é Ey 10‘V§§¢' ()-Si()% & ()- 10-u 10- ukAkOkkPl Yl gl {\: K: 1!
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, $10%& () - d&lO%l&'z(o) Oﬁl ||wu3§ ch1QU &R lox {Sp{peridine
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pyrrole, and furyl.

3. The method according to claim 1, wherein
5 R, represents C;-Csz alkyl,
R, represents substituted or unsubstituted C;-Cg
alkyl,

R; represents substituted or unsubstituted C;-Cq

alkyl, and
10 Ry represents substituted or unsubstituted C;-Cs
alkyl, substituted or unsubstituted C3—Csg

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

15 in which, substituents usable for Rz, 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-Ce¢ cycloalkyl.

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

propyl-1, 6-dihydro-7H-pyrazolo (4, 3-d) pyrimidin-7-one, 5-
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1098 #10% (& ()- F9 10% & () - 3, 10%{ & ()-1L10% & ()-10% & ()- 10<

10<Trrrst( 4 10048 dnyd ﬂjﬁ%%é‘- A&y {nethy$10% (1 (& () -
$LOUC(C( & ( 109 (&f() '#1 9& uuuuuuuvv @5
108#10%&'4@1010%%1%( () ra&em@ %3101 408YKydro-7H-

10% & () - VWOMIWY. XZX 4B @1opvcy<51o W& ()-TL $10% ( (& ()-V-100 & () -1
109@&7()‘Eyfg%@f%&@,§ﬁd pyrimidin-7-one, and 5-[2-propoxy-5-(2-

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

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

5. The method according to claim 1, wherein said

step a) 1is carried out at about 20 °C or lower.

6. The method according to claim 1, wherein said

step b) 1is carried out at about 20 °C or lower.

10 7. The method according to claim 1, wherein said
step c¢) 1is 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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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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