2 5 NOvV 205 1, 6-D RYDRO 7TH PYRAZOLO [4 , 3-D] PYRIM DI N-7- ONE COVPOUND FOR
THE TREATMENT OF | MPOTENCE TECHNI CAL FI ELD This invention relates to new
corrpounds for the treatnment of inpotence. In particular, ZTp vgﬂemﬁt
invention relates to new conpounds for the treatnent of ihpotence, their
preparation nmethod and their use. BACKGROUND OF THE | NVENTION Si| denafil is
a sel ecti ve Li» fIBYPRO- 78 PYRAZRISH A i3 -03 P R TMI DINVTOORE cbmmlmnam [TREATMENT

1-[[ 4-ethoxy-3 -(6, 7-dihydro- | OR@¥PGAENGE oxo- 3- propyl -

H pyrazol o[ 4, 3-dj pyrim din-5 -yl)phenyl sul phonyl]]-4- rret hyl pi per azi ne.

This conmpound and its preparation nethod as well as its use in treating
cardi ovascul ar di seases was disclosed in CN1124926A; . CN1057464A di scl osed
the use of this conmpound in preparing nmedicine for treating erection
dysfunction of male aninmals. CNL168376A disclosed a new method for
preparing sildenafil. cN124647 SEGHNCA IR her net hod for preparing
sildenafil. This hanegtiosirdeteaftp|news comapyunel ffoc thes Greatment efitinpofenal dn er ectil e
dysfunct | paichlag theXpresdny invditiof i @Rl I abs &mpdiads qoP e dhehttnchi .

SUMVERY O gdfig.h %%&@%Tﬁﬁn?&ﬁ&?ﬂfdd@ﬁﬁ@ i on provides a new sel ective

I nhi bitor erase, 1.e e conmpound of forrmula (1) and its

phar maceutlcal |y acceptable salts or its stereoisoners. Such conpound has
‘the structure of fornul BACKGCROUNITORTHEAINYVIONEION o 6H3 . \Werein, R

and R2 may bSiltéefit e selectitief i&lﬁib@:ﬁf of phskphodiepenasiewhdse dRmidal nbme & kyl and
pr ef er abl . eddn y-3d (@7%1?&1?[}% .7-5%0 é"]ﬁio;%% 14-5yr32818[4 Nafpyfinttdini-sT or M of
pi perazing )pfl Isu qlonyﬁ] -me plpe azme This compound and its preparation method

as well as its use in treating cardiovascular diseases was disclosed in CN1124926A;

CN1057464A disclosed the use of this compound in preparing medicine for treating

erection dysfunction of male animals. CN1168376A disclosed a new method for

preparing sildenafil. CN1246478A disclosed another method for preparing sildenafil.

Although sidenafil is very effective on treating male erectile dysfunction, the toxicity

and side effects of the compound is high. -

SUMMERY OF THE INVENTION

The present invention provides a new selective inhibitor of phosphodiesterase, i.e.

the compound of formula (I) and its pharmaceutically acceptable salts or its
stereoisomers. Such compound has the structure of formula (J):

Wherein, R; and R; may be the same or diiferent, and independently be,C; ¢
alkyl, and preferably methyl, more preferably, R; and R, are both in the cis-form of
piperazine ring and are both methyl.




1 25/11/ 2005 Anot her object of the present invention is to provide the
met‘hod f'or preparing the conpound of fornmula (1). There are sone new
internedi ates involved in the synthetic route of the present |iR®XipRH0S
Therefore, anothér object of the invention is to provide the internediates
for preparing of conmpounds of formula (1). Still another object of the

i nvention is Aeotheroshiens of ke presentraremtion ad toc prowiziei thé arethodofop preparige t he
conpound dic dopiptuhd of formag (&Cti ve conponent. Another object of the

i nvention is | . o] ounds of . fornmul.a (1) for
preparing. mdﬁ%{&éﬁ}éb{r}l%t]ﬁgﬁ ﬁﬁf&rﬁfgﬁ% ngvfo_ (1:‘?6 Bt %w%tlgéa%tsgf %f&%ﬁi‘fng to
the pr esemve{lﬁ%ﬁlﬁ}e[ﬁ%?ret Pt erd’il’éecf\ﬂlgﬁéeu@é’f’mf% 18do provifsthepptegpedistes  and
two asymENBrenaring of pernpendsef formplag®r azi ne ring of the conpounds of
formula (1) StRlanatiér Bectat theinvéntdings tprovide s pHaghMenficdl BEmpbGsAZI Ne

|0 ol b ConpORANGh ( 8 UL ol PrEoer e o2 Lall ous

st ereoi soners, ese.l SO s .and,. therr phar ically acceptable salts
are all i t%\emscépog’]%:? _oggt?}f)dﬁﬁ&gogfls_ tiRePTOBIHE SBAMUSE (R AT iCOFPORIdST @F abl v,
t he conpo{‘}’ﬁlﬂu@f(l)tfﬁépﬁﬁpmedlﬁvé&rifbﬁubmh@fcmpp@umsaaﬁesf ormula (1)
wherein R addc@@ingrte theptebent dineenfion, therange s kubtigidlr @bhps, R$ ahd®, conpound
wherei n Rihdand BPmaicerid® chrboR bitls ANFipbiz b $inkVithe tdmpdtBIbE AmlA™® |5
i (I. Ry and an be in cis- - K 1 ine\ri

2- et hoxy b {'cTkL B2 cany be ini cis- or txans formy of the, piprevine efqfor. fst hyl --3- n-
: y@“&&?% fgﬂ!} a( yagEﬁpS@ltht ?%Vﬂi%ﬁquW$ﬂ;%§@SLf@¥8, aﬂ!ihey

prop yl-"F &= _

conpound thgir pbamecgutiqally) accp@iblessalt afd\BHXh3the Geope of compounds of the
- present invention.

) ‘ Preferably, the compound of the present invention is the compounds of formula

(D) wherein R; and R; are in the cis-form, and most preferably is the compound
wherein R; and 'R, are both methyl and in cis-form. Its chemical name is:
5-[[2—ethoxy~5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)phenyl]]-1—methy1-3-n-prop
yl-7,6-dihydro-1H- pyrazolo [4,3-d] pyrimidin-7-one, i.e., the compound of formula
@): |

NN

0 CHs

The compound of formula (I) of the present invention is not only effective for the
- treatment of impotence diseases, such as male erectile dysfunction, but also have such
features as long-lasting medical effectiveness and lower toxicity.
The method for preparing the compound of formula (I) is hereinafter described
on the basis of taking formuia (I") compound as an example.
The synthetic route of the compounds of formula (I’) of the present invention is
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- The conpound of forrmula (1) of the present invention is not only effective
forthe 'treatnment of inpotence diseases, such as nale erectile
dysfunction, but also have such features as long-lasting medic@5/11/2005
effectiveness and |ower toxicity. The nmethod for preparing the conmpound of
formula (1) is hereinafter described on the basis of taking fornmula (1)
conpound d8ugrpteshasifpllews:The synthetic route of the conpounds of fornula
(I") of the present invention is 2 25/11/2005 illustrated as follows: CISC

CO4H $0C 1.2 + C 1S03H (~CN2CH3 NN COON sac 12 HN OGHC. -----~- .. Ha
4r~ N'SO2 |1l HLOO In- CLOH-GH * HG | 4 NH2 IV 1Z N2 | VPV 00HRCH HO |
0 (CHBGH2 )3 N ,COOH SOCI, N2 N

T

+ CIS0H >
Q OCH,CH, 3

CoCI




NH2 NH CH2CH2CH3 3 NO N 0 C 25/11/2005 The conpound of forrmula (I') was
prepared' as follow reacting 2-ethoxy benzoic acid as raw materials with
chl orosul fonic acid in the present of sulfoxide dichloride, ob2&Aeld/2005
5- chl or osul phonyl - 2- et hoxy benzoic acid (conpound I1); reacting conpound
' with cis-2,6-dinmethyl piperazine (see, Zhongguo Yiyao Gongye Zazhi,
1997, wvol.28(11), page 524525 ), obtained

2- et hoxy-5-(ci s-2, 6-di net hy pi perazi n- 4-yl sul phonyl) benzoic acid
(conpound HT); acylation off conpound (I11), which is a new conpound,
obt ai ned . 2-ethoxy-5-(&#S- 2Y6- di et hyl pi per azi n-4-yl sul phonyl) benzoyl
chl oride (conpound |V); eacétng conp d 1Y wth conpound V (see the
synthesi s nethod of th maOs 7 aUPhGHs CN1246478A), in the

f 4- di hvl ; i di o hyl b
present o i met hyl am nopyri di ne Lri e,s ylam neCl"fzéﬂgrﬁﬁii

4-[[ 2- et hoxy-5-(cis-2, 6- ,
di met hyl pi perazy(cﬂa)/ ghonyl ) benzam do} - 3-n- propyl pyrazole-5-c
gmpound; cyclization of

arbox am de( ~wt Ni s conmpoun

conpound VI in the present of potassiu obt ai ned
5-[[2-ethoxy-5-(cis- 2, 6-dnethyl pi perazin-4{yls honyl ) phenyl]]-
1- met hyl - 3-n- propyl -7, 6- di hydro-1 H pyrazol(@[ 4, % pyri m di n-7-one

(conpound |"). DETAI LED DESCRI PTI ON fTHE | NVENTI ON The net hod for
preparing the conpounds of forrmula (I'j] of the present invention and their
pharmaceutically acceptable salts is hereinafter described by exanples. It
shoul d be understood that the exanples of the preparation nmethods are only
for the purpose of illustrating the present invention and the invention is
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esent |nvent|0n
d as raw matena s with chlorosulfonic acid in the present of sulfoxide dichloride,

obtamed 5-chlorosulphonyl-2-ethoxy benzoic acid (compound II); reacting compound
II with cis-2,6-dimethyl piperazine (see, Zhongguo Yiyao Gongye Zazhi, 1997,
vol.28(11), page 524~525 ), obtained 2-ethoxy-5-(c1s-2,6-dimethylpiperazin-
4-ylsulphonyl) benzoic acid (compound I ); acylation of compound (IIT), which is a
new compound, obtained 2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)
benzoyl chloride (compound IV); reacting compound IV with compound V (see the
synthesis method of the compound of formula IX in CN1246478A), in the present of
4-dimethylaminopyridine and triethylamine, obtained 4-[[2-ethoxy-5-(cis-2,6-

~ dimethylpiperazin-4-ylsulphonyl)benzamido]}- 1-methyl-3-n-propylpyrazole-5-carbox
amide(compound VI), this compound is a new compound; cyclization of compound
VI in the present of potassium t-butoxide, obtained S5-[[2-ethoxy-5-(cis-
2,6-dimethylpiperazin-4-ylsulphonyl) phenyl]]-1-methyl-3-n-propyl-7,6-dihydro-1H-
pyrazolo[4,3-d] pyrimidin-7-one (compound I).

DETAILED DESCRIPTION OF THE INVENTION

The method for preparing the compounds of formula (I’) of the present invention
and their pharmaceutically acceptable salts is hereinafier described by examples. It
should be understood that the examples of the preparation methods are only for the
purpose of illustrating the present invention and the invention is not limited to the
examples. Any modifications under the concept of the present invention to the
preparation methods of the present invention all belong to the scopes of the present
invention.

Example 1 Preparation of 5-chlorosulphonyl-2-ethoxy benzoic acid (1)

-In a 250ml three-neck flack, 2-ethoxy benzoic acid (50g, 0.30mol) was added
dropwise to an ice-cooled mixtures of sulfoxide dichloride (22 ml, 0.30mol)and
chlorosulfonic acid (82.6ml, 1.24mol) under stirring. At the same time, the




preparation nethods of the present invention all belong to the scopes of
thepresent invention. Exanple |I Preparation of 5-chlorosul phonyl -2-ethoxy
benzoic acid (Il) In a 250m three-neck flack, 2-ethoxy benzoic 28/ 11¢20dD5
0.30nmol) was added .dropwise to an ice-cooled mxtures of sulfoxide
dichloride (22 m, 0.30nol)and chlorosulfonic acid (82.6nl, 1.24npl) under
stirring. tpmperRRre ghtherpagsing mistue was kept bobsv Eiaﬁpé‘hamsubmgfmnxhnfe masct i ng

m xt ure westirred pt rdoel tmp2ante forltehaes khd iheg poivet 4hS WeFated wlthrsﬁﬁh@g room

tenper at urgd fvﬂﬁte]&pbﬁyﬁﬁ:e%g THERAPRIH 5k thidlPas! s%?re?@'&eéngmgrh f?otlﬂ' ng, and

white d t t 1h
anc 111 Ghe G N o 0 bl s Poing i it el ot & crude

product ad" IWW@MBF?M(SIIY@ iR d08-18984. Theomuderpeduct o/aguserhdirestlyde pr oduct
was used themt btgp withottfarthenpurificaipnn t hout furt her pur| fication. Exanple 2
Preparati on of 2-ethoxy-5- (cis 2, 6- di net hypi per azi n- 4-yl sul phonyl ) benzoic

o i et 'h'yf g A AT (b ferdibB fReben) ( ssg
0. 20mol ) i efc! Zﬁé)ml at about 10 'Cwith stirring, at the same tine

t he tenperat line%@fnlrtl;ee@fnenlg flask,t fi2.6g(@Smodyl chel,ofvdiRé@hylpibemzireawhd on was
then stirakiddas &ﬂe@u@e&lgbn@nssrﬁpdmﬁ (P UK 3, 0TI RNJYif Wakte IY&Sabohi 1k €r ed,
Gave a8g C““%“?g‘a“ﬂ f? &f@%g)é“&ﬂp “?ee&if?&?wé%x%é‘w% et Led
( Dec. ) M %ﬁ% ?I’f«nf 1 :9H QL raﬂ%’ahqréh@Hera‘hierFélmﬁawg‘yas

7.26- 8félifmed 1Fp~3va@m ‘washed rdsiedi and refluxed 4n b¢@at forCHRouprand @OHASH3) |

3 5 3 53(%;3 4&@420@0@1@@113@1&& m%p)as @h@@‘@ys%ﬁr?d’l 0FnB.Pecazi ne

| YR0): m@% -oww%gﬁneﬂww @ég O on
2CH3 0 n aration of
2- et hoxy)7 2% X é{ (Erh% “BrPEr gf‘g}ﬁt 45‘%(% Nyt Bénz(gg gl’l de(1V)
53(2H, -CH,-on piperazine ring), 2. 89 2.92(2H, -CH- on piperazine ring),
1.80-1.86(ZH, -CH,-on piperazine ring ), | 1.31-1.34(3H, -CH; on -OCH,CHj),

1.0-1.04(6H, -CH; on piperazine ring).

Example 3 Preparation of 2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)
benzoy! chioride(IV)
Compound (IIT} (34.2g, 0.1mol) and sulfoxide dichloride (73.0ml, 0. SmoI) was
- charged into a 250ml three-neck flask and the resulting mixture was heated under
reflux for 3 hours. The unreacted sulfoxide dichloride was then evaporated under
vacuum. The ethyl acetate was added into the residue, and stirred. The precipitate was
filtered, washed with ethyl acetate, dried under vacuum, gave 29.4g (74%) compound
(IV) as a yellow solid. m.p., 206.0-209.5°C. HNMR(D,0).6 : 8.0(1H, H-6 on
_ J benzene ), 7.74-7.76(1H, H-4 on benzene ), 7.14-7.16(1H, H-3 on benzene ),
- 4.08-4.11(2H, -CH,- on -OCH,CH;), 3.74-3.77(2H, -CH;-on piperazine ting ),
'3.32(2H. -CH -on piperazine ring), 2.19-2.25(2H, -CH,- on piperazine ring),
1.24-1.27(3H, -CHjon-OCH;CHs), 1.09-1.10(6H, -CH;on piperazine ring).

- Example 4  Preparation of 4-[-2-ethoxy-5-(cis-2,6-dimethylpiperazin-
4-ylsulphonyl) benzamide] -1-methyl-3-n-propyl pyrazole-5-carboxamide(VI)

In a 500ml three-neck flask, 125ml of methylene chloride, 9.1g(0.05mol) of
1-methyl-4-amino-3-n-propy! pyrazole-5-formamide (V), 0.06g(0.0005mol) of
4-dimethylaminopyridine and  10.1g(0.lmol)of triethylamine were added
successively and then the mixture was cooled to below 10°C. A solution of of the
compound (IV) (25.80g, 0.065mol) in methylene chloride (125ml) was added

. dropwise into the mixture and then stirred at this temperature for 2 hours. The solvent
was evaporated, then water was added to the residue. The solid was filtered and




Compound (I11) (34.2g, O.lnol) and sul foxide dichloride (73.0m, O0.5nol)
was: charged into a 250m three-neck flask and the resulting m xture was
heat ed under reflux for 3 hours. The unreacted sul foxi de di chl g5 eI Y2905
t hen evaporated under vacuum The ethyl acetate was added into the
residue, and stirred. The precipitate was filtered, washed wi th ethyl

acetate, Ovdshetl mdercthya%blﬂﬁte ve B2 @ofnﬁé&ﬁd 91M1tea§olﬁi yel | ow
i S S kel el
4.08-4. 11@?& ing)y 740 ipT I ]c7n787(d§]i’atzlr3h@1r| ng ),
3. 32(2H, @I’?eﬂﬁﬁ“\gﬂ’pér'@ﬂfﬁe NlH'rg)n Pibereging IZE&)QH 37-CHP2HoN-QCHEMRRi ne ring),
1. 24- 1. 2763)6(3H CH8-Gihy) - CBRTEBPH ,1 -08>-1 0 QifdrazindriBgpn 3m(nera.z;1meorrl ng) .

Exanpl e 4p are@?afeqngqnz@z _Asb(28r, e@}@ﬁm&a@,}? P321% @%ﬁtéﬁ' rg % o)
na SOBm&ﬁLréggge@ﬁ %ﬂcﬁéﬁ %he ﬁ%ﬁ’d 03 5C%éﬁo 05nol )

190 BIRFRBNS Iigghr B9¢H0 %K@Hzmc‘é{ >6Hshni de (V), 0. 06g(0. 00050l )

of 1-net

of  4-di net hyl am nopyri di ne and 10.1g(0. 1nol) of tr| et hyI am ne were added
sEccesm VEkympRd then p,aﬁamﬁ@hureoyvass_qg gx);_g( ldy p%p;,ﬁy) on of of
the conp was
added drggm Howrﬂ e %‘%%“%%ﬁ?@nﬁﬁ%ﬂzﬁqs‘fwwg &‘%ﬁ?yﬂure for 2
hours. Th® ‘gBT has evaporated, then water was added to the residue.

The solid was f| ltered and 5 25/ 11/ 2005 washed with ethyl acetate, gave
19. 2g conpouhda ¥l @&e@n@dl@ﬂasmllt@(@@idlﬂol dNRetdfié %sémcaﬂcw&mdof76%

VR COCARY «Gre-bufiy wé'l"&%dﬁﬁ Qﬁé}@%ﬂ@ ok efll_?g(ﬁ s?mc?ﬁ HhmbbiihaOn
b

bepzene wm%vaaféi 1ot meé?; A e BSRR i o)

N-CH3), 3Zoglpd3o s@Im tempeHpre. 86m obwafazwneaddedgi)ld ﬂ&mm adfgsted ¢n7.0

pi per azi iy addirg) 0.521052 02 h§éiodhoric recipi@ée AndoPer Htmdﬁ@'c’for on
pi perazi ngyr 5i41g eﬂat@ébélo AH: Th

as ﬁ]it %’ % - ater
) %é?z_@q%%doc)’ é} 5& FIOg compo?lrllldp (y1 Mﬁ' 93%) Wé:?ﬁ crystal 1
202.2-203.2 *C. HNMR(MeOD) & : 8.15(1H, H-6 on benzene ring), 7.90- 7.93(1H,
'H-4 benzene ring), 7.36-7.38(1H, H-3 on benzene ring), 4.32(2H, -OCH,CH;),
4.23(3H, N-CHs), 3.75-3.78(2H, -CH,- on piperazine ring), 3.10(2H, -CH- on
piperazine ring), 2.86-2.89(2H, -CH,CH,CH;), 2.04-2.10(2H, -CH,- on piperazine
ring), 1.80-1.84(2H, -OCH,CH,CH3), 1.45-1.48(3H, -OCH,CH,), 1.14-1.17(6H,
-CHj; on piperazine ring), 0.97-1.01(3H, -CH,CH,CHa). If necessary, the compound of
formula (I’) may be converted into its pharmaceutically acceptable salts by
conventional method.

) The inventors of the present invention discovered that the compound of the
present invention is very effective for treating male erectile dysfunction diseases and
has lower toxicity and side effects. Specific results of pharmacodynamics and toxicity

~ test are summarized as follows:

Example 6 Pharmacodynamics test

Test 1. Penis erection test of the compound formula (I’) in rats with testis
removed

The result indicates that the latent period of penis erection by electric irritation
(10V) can be significantly shortened (P<0.05 and P<0.01) in rats administered the

- compound formula (I'} at the dosage of 24mg/kg and 12mg/kg, respectively. This

result is the same as another compound sildenafil (P<0.01).

Test 2. Effect of the compound formula (I') on the sexual function in mice with
testis removed |




Exanpl e 5 Preparation of 5-[f2-ethoxy-5-(cis-2,6-dinethyl pi perazin-

4- yl:sul phonyl ) phenyl 11- 1- net hyl - 3-n- propyl -7, 6-di hydro-1 H pyrazol o
[4,3-d]pyri mdin-7- one (1') In a 250mL three-neck flask, 25/11/2005
1.89(0. 046npl) of nmetallic potassiumand 96nl of dry tert-butyl alcohol
wer e added, then to the m xture 19¢g(0.0387npl) of compound (VI) was added.
The ni xture videsuliemThd resultrsbowsithandatdmt pericd whigh breile Sideatch, feraflemiceool ed t o

room t enpenatte sign A huRERN (15, 050dRH Fa0K1) hiheP HfifisAtlicsShedhd 0 7 O
by addi ngcgnggﬁg&%mggr%meo&g;@&%%g%v I%zg g gltgte nd then

standi ng for b&g&fs % Yat e was
filtered, wa t%elréaﬂ thatjthe danesf heakreli @bIW%&ﬂ%WC(bY) (yield
93% as vxmalleen%wetnm dfrRgxuall iltercopeR) 2ar2b8 s@niﬁﬁanﬂl—jl\lhﬁ(r%éd)@@ 05 #dl5( 1H,

H- 6b0n beRz@.0¢) I;\lhﬁlg)the ?@%@mﬁc@%&"dﬁmﬁiﬁtﬂﬂ%ﬁ%ﬁ h{duﬂﬂ)fonﬁul@?laé?%%ﬂ H- CI?-)|2
on benzengodabHd é%ﬁ) , - -
on pi per azi ng rljrl]% g/ﬁ% Zﬁ—é&g N %l perazi ne ring), 2.86-2.89(2H,

- CH2CH2CH3), 2. 04- 10(2H -CH2- on piperazine ring), 1.80-1.84(2H,
OCI—IZCI—IZd?‘aZ}mPE*ﬁSTEXMEYQ%f -OCH2CH3), 1.14-1.17(6H, -CH3 on pi perazine

ri ng) 0.97-1.01(3H, -CH2CH2CH3). If necessary, the conpound of for mul a
(1) may be wopMesHsefrell eﬁ?&i

convent i OIH% rggﬁ%ﬁhlgﬂceﬁpéry%lh%%&gf{ qgéﬂzgiiééﬁ lé%ﬁéi%}%%#f%ﬁ scovered t hat
the conpauid® e %ﬁ‘? cqrap f’é‘f“f‘@ oYy §3%88%i ng mal e
erectile ﬂ}ﬁ‘s‘iﬂﬁﬁ ?IICSNUHF%%%\SS/EQ‘J‘ HAcP-10esImgler toxicity and side effects.
Speci fi c reshkeqdiog tpther fiEhindynknies ofGlinfcaddihaihycoldg@sindatherapeuntte?,i zed as

fol | ows: 189aRi(8), 62PNa40TBREO UYNASTE i &ﬁ%uﬂ_@ﬂieﬂaﬁlP?i%E g&g%&%&%“ of the
p

FRE ¢ he T2t Meradrhinlrafba"y b s, B Foneiteneg a7 %‘i&t/)escan

at the nt perio
be si gni fsoa(?[a?%ﬂ gshortened (P<0.05 and P<0.01) in rats adm ni stered the
conpound formula (I1') at the dosage of 24ng/ kg and 12ngy/ kg, respectively.
This result is the same as another compound sildenafil (P<0.01)0




Test 2, Effect of the conpound formula (1') on the sexual function in mce
wth testis renoved 6 25/11/2005 Result a. The result shows that | atent
peri od which male mce catch female mce can be significantly SBf1eredos
(P<0.05 and P<0.01) after adm nistration of the conpound of formula (i")
at the dosage of 24ng/ kg and 12ng/ kg, respectively. Result b. The result
shows that the tines of back-clinbin on ferale mce by nmale mce (tines
of sexual intercourse) can be signif$ ladms y i ncreased (P<O. 05 and P<0.01)
when t he rrale m,c strat d t he ound ormul a '), at the
dosage of 24my/ K gov\ﬁg@dmfgt e i & 1% agcqRigh ‘Elsf‘l)‘r Tedt It was
observed b‘@erﬁﬁf rhsreat: et hod that t he haIf-I et haI dosage(LD50) is 901.5
ng/ kg when mice were adm nistrated the conmpound fornmula (1') orally by
gavage. The confidence limt of 95%is 772.5-1052. 1ng/ kg. According to the
" Chi nese Journal of @&inical Pharmacol ogy and Therapeutics", 1999, 4(3),
237-240, the LD50 of the compound. sidenafil is 625mg/ kg when male mce
were administrated orfally in the single dose, and the confidence Iimt of
95% is 50-672ny/kg- 5/11/2005 Caims 1. A conpound of formula (1), or
a pharnaceuti cal I'yj accept abl e sg==or a stereoisoner thereof: Werein, R
and R2 may be W- L§?% .mcgpendently be C1-6 al kyl. 2.
The corrpound ¢ orditg to clain f\her el n°sal d conmpound is 5-

[ [ 2- et hoxy-5-{%i s- 2, 6- di net hypi peragi n-4-yl sul pho 1- nethyl 3-n-
propy 1-7,6-di hydro | H pyrazol of 4, x dLBk i m din, &%@mglﬂa d conpound
has the structure of formula (1') a zl"'oll' —

I

Wherein, R; and Ry may be the same or different and independently be C,. alkyl.

2. The compound according to claim 1, wherein said compound is
5-[{2-ethoxy-5-(cis-2,6-dimethypiperazin-4-ylsulphonyl)phenyl]]- 1-methyl-3-n-propy
1-7,6-dihydro-1H-pyrazoio[4,3-d]pyrimidin-7-one, and said compound has the
structure of formula (I”) as follows:;

3. A method for preparing the compound of formula (I’), comprising the
following steps:
a. reacting 2-ethoxy benzoic acid, as raw materials, with chlorosulfonic acid in

the prensent of sulfoxide dichloride, obtained 5- chIorosulphonyl-Z-ethoxy benzoic
acid (compound I1);




| 0 6H3 3. A nethod for preparing the conpound of formula (1'), conprising
ther follow ng steps: a. reacting 2-ethoxy benzoic acid, as raw material s,
with chlorosulfonic acid in the prensent of sulfoxide dichlori @&/ Dbbyaioes
5- ¢hl or osul phonyl - 2- et hoxy benzoic acid (conpound I1); 8 25/11/2005 COOH C
1 02 +C40,H SOC 12 11 b. reacting the conmpound 11 with cis-2, 6-di nethyl
pi perazi ne, obtained 2-ethoxy-5-( cis-2, 6-dinethyl
pi per azi n-4-yl sul phonyl) benzoic acid (conmpound 111); COOH OCH2CH3 |1 I TI
c. acylation of the c‘?m d Ill, obtained 2=t 8¢ky-5-(cis-2, 6-
di net hyl pi pepdz™s T Eﬂonyl )benzog chl or| de(™ . 11 @OQH SQC tz HN

- T~ ~ cool ocH2cHeS e | P lVvVd %7ng the conpound

OCH2CH3 - - - |} Lo
(I'V) with the pipeund Me-se-ﬁ-t-—e-f——lﬂ-dl | am nopyri di ne and
016&52\8 -ethoxyS(C|s 2, 6- “ bt Ll
OCH,CH,

triethyl am ne, obt a

i

b. reacting the compound II with cis-2,6-dimethyl piperazine, obtained
2-ethoxy-5-( cis-2, 6-dimethyl piperazin-4-ylsulphonyl) benzoic acid (compound M1 );

CiS0,

| - _COOH HNJ\
) ' J\/NH COOH

CH (L/
OCH,CH, —— ...Soi,OOGHz%

il

I

c. acylation of the compound III, obtained 2-ethoxy-5-{(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzoylchloride(IV);

j\/g COOH 'S0CH, jﬂ\") coC1

N. " N
S0, OCHCH, ——— ~80, OCH,CHy * HCI

D) | 111 v

d. reacting the compound (IV) with the compound (V) in the present of

4-dimethylaminopyridine and triethylamine, obtained 4-[2-ethoxy-5-(cis-2,6-

d1methy1p1peraz1n~4—ylsulphonyl)benzarmdo] 1-methyl-3-n-prophlpyrazole-5-carboxa
mide ( compound VI);




di met hyl pi per azi i n-4-yl sul phonyl ) benzam do] -1-nethyl-3

11 ., N 1 H3C CH2CH2CH3 CH CH2CH3 VI e. cyclization of the conpound \Y/|
in the present of potassiumt-butoxide, obtained
5-1[2- ethoxy 5 (CIS 2, 6- di met hyl pi per azi n- 4- ylsulphonyl)phenyl]] 1- et hyl -

3-n-propyl - hydro | H pyrazol o[ 4,3-d] pyrimdin-7-one (F). -W OH2CH
CH vV CocG1 NH
-’ ,
“SO:OQGHJ}&- HC! + NH, I(
N N
C N
4 l
- H;C
v v

HiC _
®) )N’<\ ;
H30 '
-

(CH4CH, )3 N

e. cyclization of the compound VI in the present of potassium t-butoxide,
obtained 3-[[2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)phenyl]}-1-methyl-
3-n-propyl-7,6-dihydro-1H-pyrazolo[4,3-d] pyrimidin-7-one (I} .

A | J—OGH,GH, :(':IN

- 50,4

20 GH,CH,GH,
— W{GQ}M OH
. “_- . )
i
HiG

4. A compound of formula (VI), which is 4-[2-ethoxy-5-(cis-2,6-
dimethylpiperazin-4-ylsulphonyl)benzamido]-1-methyl-3-n-propyl-pyrazole-5 -carbox
amide, having the structure as follow:

10

-n--pr ophi pyrazol e-5-carboxa m de (conpound VI); 25/11/2005 SO2 NH2 OCH2CH3
HCI + NH2 1 X\ "CANDN 11 1 OH3CIV-H3 ; H3C (CH3CH2 )3 N - 8@/ N/ B9 5




CH2CH2CH3 N .O CH3 VI 4. A conpound of formula (VI), which is

4-[-2- et hoxy- 5- (ci s- 2, 6- di net hyl pi perazi n-4-yl sul phonyl ) benzani do]

-1-met hyl - 3-n- propyl - pyrazol e-5 -carbox amide, having the stru@bu/fELAR005
follow 10 25/11/2005 NH CH2CH2 H3 5. A pharmaceutical conposition for
treating inpotence, conprising a therapeutically effective anbunt of a
conpound of fornula (| )g its pharmaceutically acceptable salts or

stereoi soners, as an adfive conponent, and a pharnaceutical acceptable
carrier. 6. The phaH felical conmposition according to claim5, wherein

t he conpound of fo 1) is

5-[[ 2- et hOXy 5-(cis- %ﬁjl pi fer aA n- 4- yI sul phony! ) pheny! ]]
N(rirlg 20 "ﬂéﬂ_m-d]pyrl ni di n- 7- one. 7.

-1-nethyl -3 -n-pr ' ),
Use of a corrpound of for mula (1) gparing nedi cine for the treatnent of
g to.claim7, wherein the conpound

i npot ence di seases. 8. The use accor d|
of formula (1) is

5-[[ 2- et hoxy-5-(ci s-2, 6-di net hyl pi per diHn- 4- yl @ﬁg@ﬁl OHgny! ] 1-1
-methyl -3-n-prop vyl-7,6-di hydro- | [4,37d] pyrimdin-7-one. 11

5. A pharmaceutical composition for treating impotence, comprising a
therapeutically effective amount of a compound of formula (1), its pharmaceutically
acceptable salts or stereoisomers, as an active component, and a pharmaceutical
acceptable carrier.

6. The pharmaceutical composition according to claim 5, wherein the compound
of formula (I) is 5-[[2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)phenyl[]
-1-methyl-3-n-propyl-7,6-dihydro- 1H-pyrazolo[4,3-d]pyrimidin-7-one.

7. Use of a compound of formula (I) in preparing medicine for the treatment of
: \) impotence diseases.

8. The use according to claim 7, wherein the compound of formula (I} is

5-[{2-ethoxy-5-(cis-2,6-dimethylpiperazin-4-ylsulphonyl)phenyl]}- 1 -methyl-3-n-prop
y1-7,6-dihydro-1H-pyrazolo[4,3-d]pyrimidin-7-one.

1






